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Executive Viewpoint
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Features

Power Busing

Get ASIC Gain without the Pain:
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Signal Routing

Configuration Routing
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Common Base Die

LEs, Memories, PLLs,
DSP Blocks, Internal Routing

HardCopy Stratix Silicon Technology
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ASIC Gain without the Pain
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Table 1. HardCopy Stratix Device Family

Device LEs Total RAM Bits DSP Blocks PLLS Max. User I/0 Pins Package
HC1S25 25,660 1,944,576 10 6 473 672 FineLine BGA®
HC1S30 32,470 2,137,536(1) 12 6 597 780 FineLine BGA
HC1S40 41,250 2,244,096(1) 14 6 615 780 FineLine BGA
HC1S60 57,120 5,215,104 18 12 773 1,020 FineLine BGA
HC1S80 79,040 5,658,048(1) 22 12 773 1,020 FineLine BGA

Note to Table 1:

(1) The number of M-RAM blocks in HardCopy Stratix devices is less than their FPGA counterparts.
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Features

HardCopy Stratix
devices not only offer
the manufacturing
process cost and time
benefits similar to com-
peting solutions, they
are the only solution
to provide the fastest
time-to-market with
guaranteed first-silicon
success.

HardCopy Stratix
Device Performance
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Features

HardCopy Device
Time-to-Market

HardCopy Stratix
devices can be designed
with the state-of-the-
art Quartus II design
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Stratix FPGA

3 Proven Netlist,
% Pin Assignments
& Timing Constraints

Features

HardCopy Stratix

Device
Proven Netlist,

New Timing &
Placement Constraints

HardCopy Placement
& Timing Analysis
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(1) If placement constraints are provided. Altera will place as per
these constraints and only route the design.
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Quartus Il Netlist Optimizations Dialog Box
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1A Quartus II A= Al 7}A] physical

synthesis fitter X35} HMBI&

B Physical synthesis for Combinatorial Logic

B Physical Synthesis for Registers - Register
Duplication

B Physical Synthesis for Registers - Register Retiming

Perform WYSIWYG primitive Z{Et4 41 A
7}A] physical synthesis fitter X3} S EFE ALE
ot 8GA ds(,, 8 S 120KEZRE SthAld

& ek,

REE JE2 ZiZo] FRol uel ddxEe 253}
F89 olE HEolEcth Physical Synthesis for
Combinatorial Logic 5432 critical pathe A oF &
glololg ol AAl 712 & UESE LE dZ& Al
7128t 4 2t} Physical Synthesis for Register-
Register Duplication 542 th2 ZE9 Adg o
SRI7IA 23 Bt BEY AdE ARAHL=H o
2 o] ¥ olRsh=s HAILEHE HAE & Urh
Physical Synthesis for Registers - Register Retiming &
A2 Elold RS WY st AAIHQ] SE Y5
S SO Z A Quartus II fitter 7} ENAIAEHE
combinatorial logics HA O]E5I=E dlFCTY.

Design Space Explorer2 47 ds2
Y 200ME S

thH] E7% physical synthesis &1l
J He 2 dA w2t ot
). A Quartus I AZEQ0] 3.0 HAES Fo|R)
A9 A HF& ztol, physical synthesis =41 2
2 43y 4 dgs AElE HEshe AR
= U= AMMZE2 Design Space Explorer ATHEES
EeI5hal U}, Design Space Explorers= 47 4450]
U HAEE FUskolEE &bd AalsEoldE & U
o Askel gao ugt A £2 HEAset Is

E HdFE & Ak T v 28 B

oo X

o

l_

O

AT Al YT HH9 Hesg g9 & UES
Design Space Exploreroll 9]t H11E AHES

ool 4dE s datdol Atgd 4 Stk

]

1
o

w3

Quartus Il Physical Synthesis §4
2 Z|Hst 2Esl= WY

Quartus II Physical Synthesis =43 2! timing closure 9]
AT E= LHiEE YATolEolAl AN198: Timing
Closure in the Quartus II SoftwareE CIRZE= BIOH

A~
& o ok

Optimization Examples

Features
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Devices & Tools

2|2} ClHtolA 3 =

HardCopy Table 2. HardCopy APEX 20KC & HardCopy APEX 20KE
Availability

Device Package A\Pa?raigﬁity
= =xj| &0 —[HO
HardCOpy' °Ii|_"—| ASIC EH'—I‘ HC20KA00 652-Pin ball-grid array (BGA) N
672-Pin Fineline BGA ow
HardCopy t©iHtO]A9] A 241t A& HardCopy 652-Pin BGA
o = - HC20K600 inBaA Now
Stratix™ TIHIO|AE ARSI AEE] thgk A84E0] QF 672-Pin Fineline BGA
‘ A BN HS SRHS AZB) B LA 652-Pin BGA
= Quartusiv I AZEQ]E AFE5] HardCopy TIH} HC20K1000 6722-Pi;.|:i:(.-3|il‘ll.e B(;gA Now
HARDCOPY ™ olAg mlo] THoIME] ol SUSH FRGA] A 1.020-FI Fneine
g =ZZEpo|dg ¢ Q9m HardCopy TIHIOIAS 652-Pin BGA
_ HC20K1500 | 672-Pin Fineline BGA Now
e 1R AJAISF L )
AT -Z2IUE CHOIAR A PAIE = QL 1,020-Pin Fineline BGA

T}, HardCopy TlHlO]Z~0f thate] B AMIgH HE= 4
Ho]Xoll U= “ASIC Gain without the Pain: HardCopy

Stratix ClHIOIA BT 270 S FEGIAL Cyclone

HardCopy TlHIO|A+= SRR 16,0007HAIAEE] 80,000

7ol 2% WEHME(LE: Logic Element) Z 24121 7§ 2E Cyclone ClHIOJA Szl St =

OIA1RE] 18] 5ATF EFE A o] E(DSP B2Y 2

MOl LEZ =gheta lom LEg 12789 AHolE=R Cyclone™ FPGA TE OB} AlEo] Lelzke] Z4] of

2239 BIFORRE ZF ook o|F BE AL HA}
o Y BYE FPGA £2HS A8E 4 Atk A

12 HardCopy Stratix AJQFS HOJEC}, AA 1E4 of To] o] MES IF wWon

Cyclone FPGA= EIEE GAMY 71E Al&c 7pet 2l

O} L 7 =71 O] T xR
Table 1. HardCopy Stratix Availability Fth S HIE AT QUct. #3 FE.

: Device
HC1S25 | 672-Pin Fineline BGA® Q12004 Device Production Availability
HC1S30 780-Pin Fineline BGA Q2 2004 EP1C3 Now
HC1S40 780-Pin Fineline BGA Q2 2004 EP1C4 Now
HC1S60 1,020-Pin Fineline BGA October 2003 EP1C6 Now
HC1S80 1,020-Pin Fineline BGA October 2003 EP1C12 Now
EP1C20 Now
SElgh= 2001 9HEE] HardCopy APEX 20KC™
HardCopy APEX 20KE™ ClHIOIAE QP ZE56HAL = Cyclone tlHO]A7F HA) QR F SFE L Uch
ot & 2 A=, L o EE|AI0140] il 13 7He] EF] dBHE
(LE: Logic Element)& 1.5€%] mIEIQ] 71H02 I

Fn Aoks gHIE 75 EQl Quartus T ¢ ollr]
A A AZE OIS} Nios® YHIEIE Z2AMA] 18]
1 LEIEH] IP(Intellectual Property) FO1E AME5HT
I E Cyclone TJHIO|AE AAE & Tt

10 | AlteraKorea Uniquest Korea News & Views Korean Version 2003-3



CIE X7t FPGAS2H Cyclone®

T ol

Cyclone TlHlo]l A~ TH2 A17K FPGAO] M1t ©f

___‘/} 71—0 7:]—7\‘ 158 2hq1 9}1

B QR 22 95y iRk
FYSH 0.13 Flo|ZE ST X718 FPGAOITY.

B =X 71E o 8E9) ofEeA ol tisto
13 719 LEY 1.528 mwke] 744

B 31 85 @ A7FE B8 FPGAET} 60THE K
= 4=

B Differential Signaling :
1gg A

B gAY XY ]
o] A UA = BHE

B 33-VIO A AH : &
/0 &g & A
3.3-V PCI &= : 3.3-V PCI Al &A1 &4

B FE AZEQY XY @ FE Z2THE 2%
A 2z Edo] EdlA] A A= LS Z
X7} FPGA A&

B P 309 B8 &FUt 7t HE] Y Es
AMSSH] 7SS T, AstdEn] AlEd oA
7Fsel IP 71500 tist 28 BEAE ZgjolE A&

BYoR TIHIL Y=

) 640 Mbps@] LVDS Al

. S]]
D Ao

AX R
A

o
B2 3.3-V d=-drl=

M22 SdE 1/0 25

Cyclone FPGAE RSDS I/0 & A|Qgh ol ol
2} LVDS /0 E&Fe 8¢ U =2 HolH A& &=
g Aoz oA gaslol= A1Zct SA
Cyclone FPGAE= AEd 640Mbps®] Zof| wlolE] A&

ELZoA LVDS AlZEd Y gy Foi 311Mbpsol
A RSDS Al1€9”& A1H5HL

Cyclone FPGAO st 11

Cyclone FPGAOl tigt 7tA/H& o2 FEIE0]
ASICY] 710l PLDS] RA&S 7H o= A

t}. Cyclone FPGAE AMESIOEH K= B ]—4 7t
A ExE dYste SAlo Holdt AlE =272

7Is€ FEE o AASUTH

Tom Freeburg
FHI 0] E FAFE B o]A}
EEZ2] o9 B4 HIZEEA]

Devices & Tools

BE Stratix C|HIO|A,

= Stratix™ ctldlo] A7}

EP1S10, EP1S20, EP1S25, EP1S30, EP1S40, EP1S60 %!

EP1S809] 24k tiHjo]27h
2 S

._1_1_4 1x:[}--J-—

IR =

sa) e =F Zolok. -
Stratix
Sz HE Si7 A TS

Table 4. Stratix Device Availability

Device Availability
EP1S10 Now
EP1S20 Now
EP1S25 Now
EP1S30 Now
EP1S40 Now
EP1S60 Now
EP1S80 Now
OIAERN =s39|

Stratix EIHFOI

CE Qoris2

‘ﬂﬂ% IS

Stratix TJH}O)|A7F SN
Al SFEIL A= AR
ZolTt.

Table 5. Stratix Industrial Ordering Codes & Availability

"Ordoring Gods. Availabilty
EP1S10F48416 .
EP1S10F67217 Now
EP1S10F78016 —
EP1S20F48416 Now
EP1S20F67217 Now
EP1S20F78016 Now
EP1S25F67217 Now
EP1S25F78016 Now
EP1S25F102016 s
EP1S30F102016 Now
EP1S40F102016 e
EP1S60F102016 Now

1200|X|ofl M A%
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Devices & Tools

& Stratix

EXCALIBUR"

12

P>

. =
& AAH” Ol £

B0l 7hEO) O WE EEQ M £ ZE IHEE
WETRl0] WEALS AU QARE AAH)
=2 o= 91g 55k WSHelol glelvts
2 o ZAlsor @ UFl Bk

SeEt sieeE AlEskal Aot Stratix GX TIHIO| A
= & EAMRIHS &4 5714 1/0 I 586t
AeEyt BE 44 WA 2 El-F-rE 21 9E
He UaAAH Frt Stratix GX TlHEO| A lossy
backplane AE& Eglo]Holy] Q18 E4sH ERIAIH
£ FESh= pre-emphasis 2 equalization®] €HHEOF =
st EMdE 23 otk Stratix GX TlHIO|AE pre-
emphasis®} equalization0] =5 enableF|0] A& wi 40
QIX] 0]249] FR-4 AEoA] Z|rh 3.1875 GbpsE =2}
O0]Esh= o] YSEHUCH

AHIZl= A EE Stratix GX TlHOIAS 2610
AT}, F6S ZFE = Stratix GX tlHPO| A EE2S H

oIET,

Table 6. Stratix GX Device Availability

Device General ES Availability
EP1SGX10C Now
EP1SGX10D Now
EP1SGX25C Now
EP1SGX25D Now
EP1SGX25F Now
EP1SGX40D Now
EP1SGX40G Now
ESE QElEhE N HE, Ho]ok? 3R, schematic
% 87 old ZT 14 BE Holoke slol=eiel
S EFole 15 7 71E, Statix GX oltlide &
=, 7ok 3% AE At

Quartus Il 3.0 HZe

LZEQ0 Y W S5

Quartus 1T 3.0 2ZEQ0]= Excalibur™ tlH}o] A 371
AHAE CD-ROME 7 EFH 1L Ut oJAS ARM™

Altera Korea Uniquest Korea News & Views Korean Version 2003-3

Z2AMQE FHY)7], GNU AZEYo] /i &, 1
211 FxE A % olFol gt SOPC BuilderE =&
12 Tt o] CDE Quartus 1T AZEo] 3.0 HAQ
1A AFs AR 9, ASLIA Excalibur TlH}O]A
AS ) BRs BE AAS AMIsch slES
P ol Uit AMATE "G gl AZES0]
B0l MY ES AI8E ¢ JEF o] (D=

I £~ZEQo7E gl PCol=E MR8 4= ok

© 9 o
S 2
T 2

2

1=

]

2lsA, Excalibur ClHO[A0] CHst
28 AAH S2M HIS

AU Z}= Excalibur EPXALl 70 71E0] Qe FHEZE
x|l 71Wkstal Q)& LSP(Linux Support Package)E H]
£51] Excalibur TlHIO|AS] BlEA EEE AlE5H]
?I5tod MontaVista2lQ] HeETAE ~HoIACE ESH
0] AI2HEIS QI 10/100 o1l MACS} =-7 FH
Zx)ol ther &gt TCP/IP Z2EE A (Stack)S
Zgl5ta Urt 0] EFEE MontaVista 2ls2 2|
A otlide FU5H7] ol Excalibur TIHIO]ZA0)A]
SAGHE UHITIE BlEAE BEE e 4+ A

=5 IJgEe ZelF 71Eolth

ZPHE 71EQ MontaVista BlE2 Z2H|AAE ofc]4d
2 MontaVista® EAIO]1E www.mvista.comol A 27
Tag 4 Ak

American AriumAl,
2lsA Kernel C|lH1 & 38

American AriumAR= Excalibur TIHIO]A-7]0ES] A]A
o] 4= JTAG XEE &olo] tIHAHEES diFe
SourcePoint TIHA &ZTELo] SC-1000 JTAGJoint
Test Action Group) OIEHOIEISY] MEE HAE =
Al BI¥Ek EEg ol EAl0E WIEYT AZout
AlBE ZEQO] Bl kemeld tIHAS AHGH=
Z dIEt} BlEA kemelol tigt EE /0 8710]
JTAGE &olod A= 71 tHAolA] HAIE TIH
g 4+ s o E A B ojFul £F4Mdoiu
Al ZEE 71 287t @A siETE Excalibur Tl
Hlo|AE XHAHIQ] EPXA4 TlHIO|A-71H10] 7 BHE
O} Quartus T 2ZE90], ARM RealView™ 71t HE
2 HITIE ElsL 28 AlLEH XY S22 745
o] Q= KIT-XA4 7 71E0f &Jsto] AAEC

SourcePoint, SC-1000 JTAG ol E80]E] & KIT-XAd+=
SIAN American Arium®] ]AIO1E, www.arium.comoil

Al SFEIL Arh



Nios Processor

Nios 72} 7|E, Stratix Z2HMY
oliciM sz 38

Nies 7k 71E, Stratix Z2H|AE ofciid2 P AlA
H-2-0]-Z2 M E-FE(SOP0) £RHE okt
2ot B AXEQo] B 5l=Q0] E& AlSTit o]
71E0E Nios Z2A1A] 3.1 AT} Stratix EP1S40 Tlr1o]
23, 1-MHIO]E SRAM, 16-MHIO]E SDRAM, CompactFlash
FJEY, 10/100 oleiul MAC/PHY 7171, 2291%], LED &
Z2EER] 7B S5 FAR Y HET) =g
At ESH o] 7IEE 19739 Eloldlaet HiT|= 4
ZEJ] 7 8118 BF ZKE GNUPro Tookits 8t
S} Quartus I A ~ZES)0] 3.0 BN 874 S=<tt

Jg]a o] g /i 71Eol= FS2(First Silicon
Solutions) A1) Ht ~ZESQJo] tIHZ 715 MEJL =
BHEC), o] ATHHOIM 7HsEE Nios CPUE FS2419)
OCI(On-Chip Instrumentation) &S ARRE 4 A=
SHAE 2= ok Nios OCI tIHZ BEES run-control,
SHESIO] BHo]a ZQI1E, QX] ZQIE, 2-F Efo|X,
2x-F] Efols 52 X QI-AZ olETIoE Ts
HNEE ISt F41] Fet tiHE of=-200 &35t T
TS HEE “Nios Partner news & Zx2s17] vi2ic,

Nios 7H& 71E, Stratix ZEIHAG ot 2,495
ol |dx) 7 7hsolth

Nios ZIEL{A} FA

Nios 7iiek 71E0) Zgtele 712 O tiHd ZET HE
o] FS2Ak= ofg] tiHd 715 gaelols H7IXE AE
5t ik o] YIH o= 34T |R)= ByteBlaster™ II the
EE AolES VIsg FEuF U 52 O wE v
Z Adn g 2=Z-F Efo]lA HHE 96l SA-
NIOS BlackBoxS F7151o] &Lt o] F7Hdel 7152 FS2
AIRRE 2elles T Zhsoikct B AWIs 928
At www.fs2.com/isa-niosS HHE517] HIZCL

Mentor GraphicsAte] AHITIE A2 B0 Accelerated
TechnologyAR= codellab Developer Suite®] Z41 HAS
EA] 5ICE 0] AMEE codellab EDE E(YHITIE A]
AE e QIS BE B4 ZE EEE MY #8)
I} codellab TIHZA &5 =E$H5IL Utk codellab TIH
4 E2 FS2A19] Al&" BA97] o Eakg ARESt
o] Nios ZEAAS] AZEQIo] tiHds ALlsich
codellab Developer Suiteol] #ot I AW HEo| thsh

o] www.acceleratedtechnology.com& gH=E517] HIZHL.

S1Z] Microtronix Datacom Ltd.A}9] uC/0S-II A A]XH
28 AI2HEI2 Nios 7 71EE Aot Urh
MicrotronixAt2] ¢C/0OS-TI RTOS 7N 71E= tha

ze =42 MZdh

B Nios ZHITIE ZZAA0] tigt 25 =3
OFEXQ] kernel ZE

B o] 7L BEof sk TCP/IP MES A AF
glolEgje] ¥ ridto]ls EgtolH

B Jean Labrosse®] MicroC/OS-1I AAE oflt]43
UEIEIQ] SOPC Builder AlAH 7 E& o)
28 A2 a4

pC/0S-TL YA 28 AlaHols 2LEIZE glck o
ApAIBE HE = www.microtronix.comE EHAEGH.

IAR AlABEIALY] 2EIEE Nios YHITIE ZEAMA E
visualSTATEE AMEsdtol HES 7Hs] 2712 6t
W ASHY] I AHI0IE HAl GAE Nios ZZA]
A AY C/CH+ Z=EE AT ¢ Aot B A
HEE www.iarcomoll Al & 4= I},

APEX I

APEX Il Cldtol&

APEX™ Il tjHPo| 2 AMIETS] B tHlo]|A50] SR
ZF Folth APEX II ClHlo]AS AEE HE=
16,64070OIA1EE] 67,200712] 22 HEHE(LE)o]H
ZE5F HEZE 21 A} ESB(Embedded System
Block)& 4KHIEQ] HEZIE 2l J2n] HA| tjHio]
20 416KHIEOIAEE] LIMHIES HEE7} Tt
APEX T tiHpolA AlET2 LVDS, PCML, LVPECL,
HSTL, SSTL % HyperTransport™ ElZ&1A1QF 2 ©}
oFst 145 /0 EES S5l 159 HolH A& A
I8k}, APEX 1T tlHPolAE True-LVDS™ 3125 &35}
of AE & A 1Gbps] HIOlE] A& £E5 A &
it} AARR= APEX ClHPO|AE A1, oSl &
ofZe Aol olE et I/O B 88 <+ Urk

ro 4

B PHY-link #lo]o] QIE{Ho]A of&2]AH 014 (POS-
PHY, Flexbus % UTOPIA)

B SAE-ZEAA QIEH0]A ofE&E|AH o1
(HyperTransport Bl Z&=81A], PCI & PCI-X)

B 29X 2 QlE#Ho]A(CSIX ¥ 1LCS)

B 9 H=g] QIEJH0]2(DDR, ZBT: Zero Bus Turnaround
2] QDR: Quad Data Rate W 22| TJHIO|AE)

14H[0[X|Of N A&

Devices & Tools
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Devices & Tools

<Mercury-

APEX Tl tjH}o] 9] A1) thole] ETS EZEGHAL

Table 7. APEX|| Device Availability

Device Package Availability

672-pin FineLine BGA

EP2A15 724-pin BGA Now
672-pin FineLine BGA

EP2A25 724-pin BGA Now
672-pin FineLine BGA

EP2A40 724-pin BGA Now
1,020-pin FineLine BGA
724-pin BGA

N
EP2AT0 14 508-pin FineLine BGA oW

APEX Il 2Ic{AER|Y 2= S5 C|Hlo|A

@7l APEX Il TlHlo] 2 AIETO) BE QIHAER]Y-
25 57 tHlol2rt 3F Folth ol tlHo]2d)
AHAERY-2= SF Q4 HHo] 8 = SFO

2 SFHI At 82 A S5 U AHLED
g-25 559 MEY Ale BoED.

Table 8. APEX || Industrial Device Offerings

Device Package Availability
EP2A15 672-pin FineLine BGA Now
672-pin FineLine BGA Now
EP2A25 724-pin BGA Now
724-pin BGA Now
B 1,020-pin FineLine BGA Now

Mercury ClHIO|A &z ¥4t 35 &

T 7R AE BRRIY IAERIY 2% 5 AES
HIZ5610] Mercury™ ClHIOIA RS9 EE ClHO]
2 H HE £ 559 AEo] ¢l KR 35 &
olti(&E9 #rxR). CDR(Clock Data Recovery) 3] =29} 2
1.25-Gbps AlE1d HEIAY} UHTIE=
SERDES(Serializer/Deserializer) & Z¢5 o] TlHIO|AE
A2l W EEQl ofZe|Ao1Mdof oldldoltt.

o I~
= s

14 | AlteraKorea Uniquest Korea News & Views Korean Version 2003-3

Table 9. Mercury Device Availability

i Temperature o
Device Package Grade Availability
EP1M120 | 484-pin Commercial in Now
FineLine -5,-6,-7
BGA speed grade
Industrial in Now
-6 speed grade
EP1M350 | 780-pin Commercial in Now
FineLine -5,-6,-7
BGA speed grade
Industrial in Now
-6 speed grade

APEX

HE APEX ClHIO|A X S 35 5

HIE APEX 20KC, APEX 20KE 12|11 APEX 20K t]
Hio]A0} 3i71X17F A2 S Solth. APEX TiHIO]
2 T TjHpo]LoA sk Al H-EEO S8

THES Qoks MES A6 tistol, Statix B
Stratix GX FPGAS B8 4 9Ir}. o] EX3 54
o] FRGAE 240 52 AlZoi).

o
o

QIcjAER|H 2k S5

APEX C|tfo]A Al

QINAERIY-EF9 APEX rlHlolAe @) tierst
SH7IAE Z5 Folcth 10, 11 I8l E12E &x

Table 10. APEX 20KC Device Industrial Offerings

Device Package g‘::sg
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 11. APEX 20KE Device Industrial Offerings

Device Package gpr:::
EP20K30E 144-pin Fineline BGA -2X(1)
EP20K60E 144-pin Fineline BGA -2X(1)
208-pin POFP
144-pin Fineline BGA

EP20K100E 144-pin Fineline BGA -2X(1)
240-pin POFP
324-pin Fineline BGA
356-pin BGA

EP20K160E 484-pin Fineline BGA -2X(1)

EP20K200E 240-pin POFP -2X(1)
356-pin BGA
484-pin Fineline BGA
672-pin Fineline BGA

EP20K300E 240-pin POFP -2X(1)
652-pin BGA
672-pin Fineline 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)
672-pin Fineline BGA

Note to Table 11:
(1) The “X” denotes phase-locked loop(PLL) and LVDS support.

Table 12. APEX 20K Device Industrial Offerings

Device Package g’::::
EP20K100 | 208-pin PQFP -2V(1)
240-pin PQFP -2V(1)
324-pin FineLine 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 12:
(1) The “V” denotes 5.0-V tolerant I/ O interfaces. The “X” denotes
PLL support.

ACEX 1K

ACEX 1K Cldjoja

ACEX® 1K tlHlolAE= 576-, 1,728-, 2,880- I1E]il
4,992-709] LE MHE HLIE 7 QFP(Quad Flat
Pack) % FineLine BGA IN71X2 ZFEct o] 714-
ZH3HE tHIo]AEZ Eo] A7He] i 44k of
iAol Hglsitt &1 H IPAE AAE
SiAE 10H01Ro] Ues Lzl F419] A 71
Cyclone FPGA MET-& EEGSH] v

EE ACEX 1K tjujol2ol thslo] LElgkel |Alo]
www.alteracomollA] REE TI2EE 212 4 Q)
Quartus T 9 oflt]dd AZEO] 3.0 HEo] XA
ct.

o (m

MAX

MAX 3000A 2IAER|H 2 S8 ¥
sty 2 Hel XA

E QAR 7EE A8 B feid 548 7
MAX® CPLD &&g 8% 4 lrt. Lelzte] MAX
CPLD AEE Xvth 7F BE A HAE A

At
CPLDZ Alglstal L
tist] MHEZ AIE

5] st Qlch

8
ok QEiZhe CPLDY| ol@e &
Qg P UHhE U 21

ohtel 24 B I2 7HA9] QINAERYE 2% &
=9 CPLD MEwol gt =Qolth QAHAERY
25 559 tHlolAe T old QIEAERIY A
oAt BEshk= &£F40] ot B2 841 % 717]
QAILAERIY 25 559 rlHlo]A9 K
E9] o]FE 0186 Eﬂ ATt ESH QI AEE]
59 tHlo] X REFE F45H0 |
g EQRE oV] BEH-.—Oﬂ QEY Azl o]dEo]
C} OlES 81& SF87] fI8td LHigle X719
tigr A2 AlETe] MAX 3000A0 tistod G4 &
Sh 40=0lA g4 106=7HA19) WA 25 (Junction
Temperature) & Zi+= QUHAEZIYE 2% &9 tid}
O|A~E HZolurh dx) FE133}F Z0] tlHlo]AE0]

SeE L Tk

Table 13. MAX 3000A Device Industrial Offerings

Device Package

EPM3032A 44-pin PLCC(1)
44-pin TQFP

44-pin PLCC

44-pin TQFP

100-pin TQFP
100-pin TQFP
144-pin TQFP
256-pin FineLine BGA
144-pin TQFP
208-pin PQFP
256-pin FineLine BGA

208-pin PQFP
256-pin FineLine BGA

_{

IAES
S

L2
P
=
=

EPM3064A

EPM3128A

EPM3256A

EPM3512A

Note to Table 13:
(1) PLCC: plastic J-lead chip carrier.

16H 0| X|oflAf A<
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AFsAE PRY] Bdo] TS XAl
EZ2 RO AE AMEskE &
HE U SEEIL A o] A1E A& Adsh] flsio]
Elghs A 5.0-V /OE A6kl GX Got 405014
HE] & 130=7kA19) wxF 5= (Junction Temperature)
Z g 3.3-V MAX 7000 AE RIEE AlEskL A
(B #2). g A2 LHTie gAtolE
www.altera.com/products/devices/temperatur
e/tem-extended.html& &=517] vigich

Table 14. MAX 7000 AE Device Extended Offerings

)

Al ZE2TEHE
NE=S Kok

o

o 1o

Device Package
EPM7032AE 44-pin TQFP
EPM7064AE 44-pin TQFP

100-pin TQFP
EPM7128AE 100-pin TQFP

144-pin TQFP
EPM7256AE 144-pin TQFP

256-pin FineLine BGA

LEIEIY CPLD AMETol tigh AMER 2835 Sl
ke YEt 2 QHAERY 2E S350l olEs
oSl 22 55 s4& 7K CPLDY &AFe Als

Ghal Qlrt

Configuration

Al2|g a0l CluojA

LHIEIE AMEZ Al2IY Agfalol4 tlHlo] e o
A ZX7F Auldold TIHIOIAZA] 71E FEo)
Ao ol 44 o] Z2]A 0148 9] Cyclone FPGAL]
ol g tE Askote] F&= oldXel tiHlo]2o|c
FH EEde ZEE UEoXl A2l Halrfeold
cjrlo]l A= 13)&(0TP: One-Time Programmable) &
SHE0E 22 7EAo| ISP(n-System Programmability)
9 A=Z=2Td J1ss 2l Aok

FAEl Zimlstz|olM ClHto]A

0

S5 A3lTEold tHol A= tiefe AR /X

ge &S dS-tiHlols £24e AFsith
Z] no]go]do] 7Hssle] Flshe E= #ojokx
= HFEA] 2l% EPCAE &2 3i71A19] EPC8oLt
EPC16 TjHIo] AR A mfo]old & 4= rt. &
A EPC4, EPC8, 12111 EPC16 TlHlo]A9] it H
QHAEDE-2E 559 tHo|AE0] BF S5

A

o {» 2 0%
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O] HE2CIE]-A70-71819), Q1-A1AH Aol BFEe
gk ME-QI [EEE FF(EEE 1532)2 83l ISPE A&
St Utk ISPet AHZ 2 T 71s2 HalvaEold IE
ol thel #H&T x-A18 sEE Folol] Mg 1318
ZE2IHE S£F4ol disle] ElS 2EE AT

w3 Qelelo) SaE HalEold Clulol st S5
AslElold 9ol B BES 582 251 ok
o SHe BEiAl HEEIo) LSS RS B2 HE
HEEE ABE & Y AR SelAl el 13l
Felold AIRHE ZKsEIE & Qe W AuiHold
7V5. MARY ole) AuHEOIAE AT & 9
FE RS HolA BE, B2 NZ2Iaug XUs

22 23, 1211 TRIwME 2un o 29

(=}

Ol

J

i e
1o
o
r_(‘)_li

i
i}
v
A
0
fo ¢
K}
»
©
a]
)
m>~
)
i
0%
0
>
)
M

Quartus Il AZEg0of 3.0 HH,
A F7| 40 HME tH=

Quartus T 2~ EQO] 3.0 HAL] AMER EHS o=
Edoi7} CPLDE o=z s &2 FPGA U
HardCopy TIHIOIAE O R GHEA] I HE A
A F7] DAE SGFAIA ECE o] HAS HAXN
A A Z7) ©ARE] FPGAL RiAT-ZZ T3 E
ClHloO|AE 7Wdelh=t 880 1Y A E29E
ZHE, GA XY JEl1 7Y UA §2 MIst

MEZS HardCopy Stratix A SE2E 211 Tt

A

Quartus II X EQJo] 3.0 HA2 thadt 22 MES &
A3} SRR 71508 BE A T THAIE TEAIA Fok

B 2 ES Physical Synthesis & Design Space Explorer
LOYEVE AsslE EHe MG, 84 52
Bt 205NETVE E7HIAETH

B ¢-ZZ2E [/0 assignment 2! validation

SE A HE S HEsH € = e A onH Y

hAsh A HFol tigh] incremental fitting 4

ALgsto] GA 4852 FAIche o dAutd

e B A0EAE T

B YU0]EE Assignment Editor2 XA tlg}o]A A
ETe Aot AR e .

B SFJE LogicLock™ BHACZ2 glREo] 27 X
ol BEo 13 7ts.

B ModelSim®-LEIE} 5.7c HELE © Wiz
behavioral & Elo]Y AlEH 0|4

H HE
N

o r
N

R



M=2& HardCopy Stratix &4 S22 :
ASIC Gain without the Pain

Quartus T &ZE0] 3.0 HAE A185l0] LARR=
ASHE AMgo] THESH A7iel B3 WA, J8|1
IJE0] «HEIY Ao FPGASSZ AIEstE
[P(Intellectual Property)& AMSE & Uom A F
719 Z£7] GARE I4s mAI-ZZ2IWEH
HardCopy Stratix TIHIO|AE IO 2 St 4= QU

Mef : GUI 22 Command-
Line Operation

HE FQ Quartts I AZE0] 3.0 HAY dA &
22 7152 olAl GUI(Graphical User Interface) =<
command lineQERE SYHCE FZE 4 Urh
SDC(Synopsys Design Constraint) AT EE A EERE
ofz}l Quartus I ST EQOI= ALE A S2S
£ AdstEE desE FEE K RS
Tcl(Tool Command Language) Ol1Z&]AH 014 =2 124
Y QIEjHo] A8 ATt

MZ& Quartus || 2ZE0] XI=

Ul 22 22 52 GUolEE Quartus T &=
Eglo] 3.0 HAY 71& AIEEo] 321 gzl ¥
AYO1E, Quartus I literature HO] X0 A1 A ZEITY,

B Introduction to Quartus II

B Quartus 1T Support for HardCopy Devices Chapter of
the HardCopy Device Handbook

B Engineering Change Order Support In Programmable

B Logic Design White Paper

B Pin Assignment & I/O Analysis Using the Quartus II
Software White Paper

B Using the Assignment Editor in the Quartus II
Software White Paper

B AN 310: Using the Quartus II Chip Editor

B AN 309: Command-Line Scripting in the Quartus II
Software

B AN 307: Altera Design Flow for Xilnix Users

B AN 297: Optimizing FPGA Performance Using the
Quartus II Software

B AN 280: Design Verification Using the SignalTap II
Embedded Logic Analyzer

B AN 238: Using Quartus II Verilog HDL & VHDL
Integrated Synthesis

B AN 198:. Timing Closure Using the Quartus II
Software

Devices & Tools

B AN 161: Using the LogicLock Methodology in the
Quartus 1T Design Software

B Single & Dual-Clock FIFO Megafunctions User Guide

B Altera Double Data Rate Megafunctions User Guide

MZL C|HIo|A X|§

Via

Quartus I AZEQo] 3.0 HA HardCopy Stratix,
FLEX® 10K, FLEX 10KA, MAX 7000S, MAX 3000A QUARTUS®I1
QINAERIY % =S5 A& % 259 MAX 3000A
cjrlo) A 7)Aol gk AE FU16Ieh & 156

=,
Support Family Device Packages
Full support(includes | HardCopy Stratix(1) | HC1525 672-pin FineLine BGA
Eﬁgg’('ir;?ge;r%?ﬁfgn) HC1S30 780-pin FineLine BGA
HC1S40 780-pin FineLine BGA
HC1S30 1,020-pin FineLine BGA
HC1S60 1,020-pin FineLine BGA
Stratix GX EP1SGX25 1,020-pin FineLine BGA
EP1SGX25 672-pin FineLine BGA
EP1SGX40 1,020-pin FineLine BGA
FLEX 10K All All
FLEX 10KA All All
MAX 7000S All All
MAX 3000A EPM3128A 256-pin FineLine BGA
EPM3256A 256-pin FineLine BGA

Note to Table 15:

(1) POF generation is only available for HardCopy Stratix Prototype FPGAs. You can compile for the
HardCopy Stratix devices to obtain a floorplan view and performance estimates of the final silicon
implementation.

Quartus Il Software Release Notes

Quartus I SZEQIO] HAS F8 EME 7] {lot
o1, Quartus II Software Release Note AFEE EAEGH]

HIZICY, o] AEe ZF Mol & Al @ & 15 ol
o YHEHIZIY] YWAlolE www.altera.com/literature
m/m_qts.pdf9] Literature Ao A & 4= Qlck

18H[0[XI0 A A%
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Quartus Il & olcide] clkfolA
Sy N 2

oA BFER REE Weg & U= Quartus

o] AZEYo] 3.0 HAS Cycone AA] 2 UE
MAX tidlo]2of ot AEZ]-HHEO] tlHlolA X

I} Stratix EPI1SI0€ HIZ, E& HE FPGA % CPLD
AETRIt Fagh shtol tdlo]lzo] thah Ads
ATt 3.0 A2 MAX 70008, FLEX 10K 21
2]l FLEX 10KA tiHtolz AET3 MAX 3000A T
Hio] 2ol thish APg F7I6Iint #16 &

Table 16. Quartus || Web Edition Device Support

1) Tk

Device Family Devices
Cyclone Complete Device Support
Stratix EP1S10
APEX || EP2A15
ARM-Excalibur EPXA1
APEX 20KE EP20K30E

EP20K60E

EP20K100E

EP20K160E
ACEX 1K Complete Device Support
FLEX 10KE EP10K30E

EP10K50S

EP10K100E

EP10K130E

EP10K200S
FLEX 10K Complete Device Support
FLEX 10KA Complete Device Support
FLEX 6000 Complete Device Support
MAX 7000S Complete Device Support
MAX 7000AE Complete Device Support
MAX 7000B Complete Device Support
MAX 3000A Complete Device Support

Ued 22 4ol Quartus T € olt]4d 3.0 HHo)

B Enable/Disable HA]X]
H IBS 2¥ 24
B Vector Waveform Tt vwiEFRE] HAE HIA|

ey

B PowerGauge™ X2 AL A&7
B =Z2AE XFF EY
B STAMP 29 24
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M2 Quartus Il 2=E¢of
ZHX ME CD, 8l 38 5

Quartus I 2ZEH0] ZEA} AlE CD-ROM &
9] tHlo|A GAIE AlZlSheED HQst BHE Ao
Aoig =gheta Qe ths3 2o

B Quartus T ¢ oflt]4d FPGA 2 CPLD &A]
LZE]

B SOPC Builder AFSSFE AlAH 7 A~ZE0]

B Quartus I & HardCopy STHA] FH|

Quartus II ¢ ot]d OREE= HolA v lit_req
@alteracomCE o|WYUS Hij CD-ROMES A1-3F

o Aok

USB & & =ZE pPC 9 7tsst
=27 AlolS

12 thAl USB(Universal Serial Bus) HZ&
PC dZ¥Eties A& Astie H
ByteBlaster™ T #Alo|EY &Y ZE EH& A
C}. #ASh= ByteBlasterMV™ Z 2120 #AHO]

o] EE AOIEES AREE & Urh USB-Blaster %
ByteBlaster II #H|0]E-<2 ByteBlaster MV #H ol E3 5
St HE Z2THY E4& AY¥oh tha3 22 A
22 =2 EYE FI=E 2 U

B NES EPCS] % EPCS4 ZAT|fao]4 tlHlo|AE
AASIEE MEIE @Y AT o4 BEo)
et A1)

B 18-V =278 % AulEold AH

USB-Blaster 2! ByteBlaster I =27 AHo]E0] &
= Quartus T &2ZEHO] 3.0 HEAANA] AHEC} =
St Fok= YEHIZIS &€ AIE TREE AEolA
Quartus I T2 72 EHO] AHIE-HE HAS t)

BEE e & Aok



Precision RTL Synthesis2 114 DSP &4 #&

Rakesh Jain
HE JfgA

DSP(Digital Signal Processing)+= 3G, %41, SDR
(Software Defined Radio)® 7Pd AZo)vt 2E} 7]
71 W 97 AlAH nilo] tigh HIT|/0lnA] =2

A4l B TS olZEAlola Folol BA WA w
RS e HZmEIROIT) o] ojZEAolES B
WIS BEY, 45, 68 B ER-F-nl 908

2z

[«)
Z¥ ok o] g F5Fcke chiey &84
Aol =

DSP oS0l T8 £RHS DSP ZRHAML 2
ol ASIC Z2 FPGAIM E& 4 & Zolch DSP
ZEANE ORIY RAHE ABENT 5o
DSP ofZel7lol4o) M5 27l plxA e,
ASICE THES AZSAY AR SIS0l 9
7¥zo] ulwk HoliL w717k @rd thg Mktolojob
Stk 7o) B IPiEE, B o BS DSP
ARIS0] o |EAe UMY 1485, BT o
WS HI8Y O WE BlY-E-ulES XY FPGAZ
urst AEe ok AUck

2

g AF0IA FEFI A= tiYst =2 T8HE
ClHlO) A 7H2E LEIEHY] Stratix™ TlHIO|AE A
DSP EE, ZHEc WEel A, PLL(Phase-Locked
Loop) B, 11% /0 I & B2 Hold EHE= A
& DSP ojZEIA oMol tigh o]&kxQl Mefo] 11
ok Zeivl, ZEIHHE 27 rlHo|AE ARESH
o] DSP olZgiAlolde E88o2 FasE|,
FPGA9] E3lE HE XAE E-8510jof St

HDL-715H0] 47 204 HAsk= HDL I Z=ojlA]
olzist EESH RS instantiationsEALE §H4 E9)
inferrings AR 4= Qloh o]dFeQl £F42 &Y
E0] AFES2E DSP ESoIL, HEE] A, AIZE
HAAEE Y9ut HDL ZE=EZEE] inferringche A0]

i

o} ESH gfd B2 1485 DSP ZAI9 BES Elo]
A 2ds FAFE & JAES ot 7152 oldist

AZstodor St Mentor Graphics®AF]  Precision™
RTL st E2 AsHY A Hs 5xE 555}

rr

Contributed Articles

DSP ££ x/8

DSP A9 71 dHIFHCE X8He 72
FIR(Finite Impulse Response) HWEIS} IIR(Infinite
Impulse Response) ZE{, FFT(Fast Fourier Transform),
DCT(Direct Cosine Transform), Q1FEH/CIFAH & 2F
/A Solth. olF EE EZ2 add, subtract,
multiply, multiply-add % multiply-accumulate®} Z<
ool okke AT}, Stratix TIHIO|AE 8]
S ke BA A 7N FHEET) o W] 786t
E= HESE A& DSP EEE 2 Uk

Precision RTL &4 Ads el mrig4aE A
BEO= inferringdltt.: A& DSP AlHo| F+6i5H7] ¢

5t HDL I =2XE] altmult _accum, altmult_add =
2 Ipm_mult S. th=39 HDL =+ olgish W g
419] inferenceE HOJEC}

VHDL ZEE 71&% multiply-accumulate 715
prod _result (= a * b:

process (clk)
begin
if (ck event and clk = ‘1’ ) then
result {= result + prod _result:
end if.

end process.

Verilog I EZ 718 multiply-add/subtract 71&
wire [17:0] multl = data_a * data_b;:

wire [17:0] mult2 = data_c * data_d:

reg [17:0] data_out:

always @ (posedge clk) begin
if (add _mode)
data_out (= multl + mult2;
else
data_out {= multl - mult2;
end

TriMatrix H22| X|&

HEel= DSP ofEE|AloldolA] &6l ARZEIAL U
= ohE ARolt) Stratix TIHIO|AE W EE]-FOFE Q)
ErAo1I0l thoto] SRS MEE] AkdE AMSct
I Utk thE Stratix TlHIO]AE TAMHIES] UHITI=
HEEE 28l Qo] B2 DSP ofZ|A 040l tholod
QF HEg] oHolAE E 27t gtk TriMatrix™
HEZ FEE 389 AE tE F719] AHr]E RAM
EEo=2 FY5o] ot 512-H|EQ] Mbl2 EE, 4-K
HIEQ] MIK EE, 512-KHIESQ] M-RAM EE Soltt.

20m0|X|ofl M A%

Among the various
programmable devices
that are available in
the market today,
Altera’s Stratix devices
offer many power-
ful features dedicated
DSP blocks, abundant
memory resources,
phase-locked loop
(PLL)blocks, and high-
speed I/O pins, making
Stratix devices an ideal
choice for DSP applica-
tions.
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Together, Altera’s
Stratix devices and
Precision RTL Synthesis
provide a unique solu-
tion that meets the
needs of today’s high-
performance and com-
plex DSP designs.

HEE 222 true dual-port, simple dual-port,
single-port RAM, ROM %! FIFO(First-In First-Out)
28 Fog ¢ ok =S M5129 MAK EES
F AIZE HAAEZEA AulreEloldd = ok
2 EF HALHE AREshe A Hol o 885
Ql AIZE HAAES FHE AlZsto]l det 283}
oY Ag "okt ZHHCSE DSP ofZE]|A 0]
A9 Y& tg =dED

S A=

Precision RTL &4 ¥t HDL description @ 2R E]
RAM, ROM = FIFO((First-In First-Out) EZ&
inferringGtil AEgE Stratix HEE EE(M5H12, M4K
Ot M-RAMDOI 155 Tt ES IAS Al=
E HAAEE inferringdtal 15 Mb12uF M4K ™)
gl B2 sz Facit ohsf HDL 3=
AXle FE-ZE RAM EEY AIZE HALHE
inferringGkal altsyncram} altshift taps HIZ7FEA& At
golol IE& st

FY-TE RAME 7l1€% VHDL Z=
type mem__type is array (32 downto 0)

of UNSIGNED (3 downto 0);
signal mem @ mem type;

begin

10 @ process (clk__in)

begin
if (clk_in' event and clk_in = ‘1)
then

if (write_enable = ‘1°) then
mem(conv__integer(address _in))
(= data_in:
end if;
end if;
end process 10:

11 @ process (clk_ out)
begin
if (clk_out event and clk _out =
‘1) then
data_ out (= mem(conv__
integer(address _out)):

end if;

end process 11

A|ZE HALEE 71E8 Verilog I E
assign shiftout = D:
always @ (posedge clock)

begin
A (= shiftin;
B (= A:
C<{=B:
D<(=C:
end
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Stratix PLL X|¥

Stratix TlHIO|A= BHESH PLL E82 ASTt
| 185 29 &2 ES2 oldole 23 1gAl
O] A& PLL tjHPO]AOARE B 4= J}E B2
g ZE1 Qirt. PLLo] 71a YU o

X2 clock multiplication %! clock divisionO]T}.
DL-71919] A ZES0A] PLL H71EMd Qae
DL FEZ instantiation® 11 1 E4& wj7R 5o

osto] F9Ert.

[0

rr qm o2

© T o

Precision RTL 42 instantiation® PLL S40f uwlg}
e mjriEao] 71Esl] SY9e gXlotl Q=S
£ #$g AECE Akl miEd] #E GANA
e 301 EMoltt. PLLE AXl E89 ks ©
M automatic propagation) = FEEF constraint O]
O U2 & BIE 7PHe ES Elo]d 8419
HEEdE S71A &tk

et 1/0 X1

g9 E&vt DSP olEgA0MNS =2

AE SEE @] et 1% [0 55 Qo
o] Q7o £35t7] 6te] Stratix TIHIO] A& LVDS,
LVPECL, PCML, PCI ¥ RapidlO™ ZF1} 22 tfelsh
Aa-dtj= 2 differential I/0 EF& A6k At
ol AL no|AZZZAA FHII7), AoIE
oj#lo] 2 DDR(Double Data Rate) SDRAM, DDR
FCRAM(Fast-Cycle RAM) 2 ZBT(Zero-Bus Turnaround)
SRAM3} Z-2 QI8 HZZ] CjHlo] A9 QIEH o)A
E AIsih

Precision RTL 42 GUI(Graphical User Interface) =
2 attributeE AFESI] AEiE ZEo| {5k 1/0 &
&3} drive strength, 2] 11 slew rateE AEGIT AH
g & e HEle PHE AlZoht ESE Precision
RTLS &A9] Elold 270 9507 Stratix /0 #A]
AHE KSR ARk 7Iee I Utk wEkA]
At Al Qo] H&9 53 MITI)

28

HE T AA1O] Precision RTL 32 Stratix 0171
B E A5 tetotal 1emn] FPGAOIAS] DSP of
iAol FHol tigh HHO £R4s MITH
o}, LEIEFS] Stratix TIHIO]AL} Precision RTL 42
ed9 1¥s B8 DSP BAY e F5F6H
EEEQ £248 AIst ok

rrr



IPE AlE, FPGAO| DDR SDRAM I3 AH&A

DDR(double data rate) SDRAM< &A1 X719 114& H
HEIE Hol HQRE skl e UHITIE ofEelAHol4
AAREC] 7HE 2ol ARSI U= WEE] ElJolct.
IR & SHolA HolHE SHLETEHN HlolH
BZE9] raw bandwidthE HIZ7HIFT= EE9 QI QI
HolA ZAS ARESI] SDR(single data rate) SDRAMOI
gl =2 & o18& AlEsit PCHAI0A] Hol
AERSIL 1 2m] SDR SDRAMoI HIGI] Z71HOZ A}
o] 7Fsohhe @ miEol JAS Egt 249 ofE
giAI0140] thigh Holt P8 71Rg 756k Uk

e QB RAME ZQRE she Y9 A H-2-
Z(SOC) &A= DDR SDRAM QIEiH|O|AE X|Ye
HQ7t Utk FPGA HIIASEAE &8sk AlLH-
2-0]-ZTE27HHE-Z(SOPC) HAANME thEX] ¥
CHNRE:Non Recurring Engineering HIE glo] 2& 4
ARREO] AR Thsolithe dg AMAMFILAR).

DDR SDRAMO! @12517] 918t 242 274 718l 1]
2 2R84 ok @718 I3 Eolyo] 230
o} A71HOR SSTLT AZ-tl= [0 Hole B
HEE K120l thalod 25-Volxl X=olo} sl
25V differential 22} A1 S KQEolo}b Sk,
FGPAE €A olidh 9158 g & ok 18
U EILE S5 Holest 280 ¢ Zold HsE
oo 2 2AEe werh o BAE 10 4ol 2
Fukrol 2R B2 4 Qlofok Sk A onlg
Tk 5Kz 1O ol -9l &F ZolAl HolEIE laich
P& QR BAAEY) 2 iE POEA olg
a4 ok E CIE ek 10 4 2010) e
SEolA BAAY|L ME 2AS AM8sie] 229 4]
z} 8l ZolM HolEIE 2elshs Rolth Statix™ Tl
Hlols: MEFS 6719 HALEIE TSt Uow
=] 200MHz(Z=Y 400 WZH]E:Mbps)9 DDR
SDRAM &1dE A6kl ek Cycone™ TlHIOIAE
/0 A g 3709 HEXAEE Egeid Aol 133
MHz(266Mbps)©] DDR SDRAM &2k A|¥eh 4= QT

1ok

ol}= DDR SDRAME ¢1A5h=t o] Eloly Q749
7¥e & BAE DS ol S Zolrk. DS T Tlo]
E1E DQ 2leloll SXUsH=t] LS QAUSF Strobeo]
T} EAIE SDRAMO] SR =L} B2 71=E 1ol wh
2} ¥ strobe W3k} Elolgo] tiErfe Holok DDR
SDRAMCOZRE] QI51& wl HlolEi7t YI=20] S0
A ZAREEE 517] 915101 DQS Al129) phasee 0=
AZEEFoJo} Fitt. 018 &7] fIslod DQEleln
QU= 95 PCB(printed dircuit board) EBS AF25R= A
MY 9 1F YHlolg UUshs Aol 7kssARE 1
2Lt o] WHolE B 71X EAIZE ek AAE DQS ¥
o] Islo]7] WiEe] SHIE Q7] BZkg 45] che
ol AQEE HE Yol7h 7] tHAlelA A" B8

7} Qleh= Zoltt. o] A wESE 227] HlolE] E8o] Al
=gg 2ol vk AS 9rlstl BES] 23 phase
€ Qoitth 2-3 28 muR9 7ol ugt Q7 2
2 &22glo] olRE MSche o] 7HsoHA ke

Qom I AP TIE -8 X198 o BaE dink

Egt S PCB Elo]lAE AMEsh= A2 PCB Bl
ol MY % BAE oIXE & Aem =
FE01 ZAR0l= E=9 PCB #lo|o1E AMZdlokzt o
. DQS eielol F71et €871 9l @F Efjo]X9)
Fatol glste] ZFEr FR-4 PCBOA] AlZL
QIRIY QF 166psoflA] Autert. 100011t 200MHz
&%+5h= DDR SDRAMoil thstod DQSH ToflA]
] Zolo] Eglo] F712 Qe £& Qlrh Eol
| dad Y Faiiold A
2HE Jidshke o] iz 2ee = Q)
g gulo] 4 ¢ A2 Fokeoli MlEe
FRI71AL Z2EEOIATLEA HF FalolA

o
o
HFE phase shiftS ASE & S otk

ro

o

M ob S 2 1o
~ oy 2
I i

oft

rO

3

O T M 2w e &t o
K

i

Mo 1
o

o] EAIE aldsk] {Iskd LElgle] Stratix™ 2! Cyclone
ClHlo] A= YEo]E DQS read samplingoll thet A¥E =
ghokal Qlct. o] A2 FEW AL 25 #Hs0l thsio
Eloldg WEr] A SiE WU opEl 23] dEHE
(LE:Logic Element)@} PLL(Phase-Locked Loop)@} Z+,
FPGAS] HE AIH9 AME2 FasliEr,. @82 2
o1l DQS & Al1do] DQ #9] e HAAEE 2y
287 sithe Aolth olgfst st 5422 DDR
SDRAMEEDH o2}l T B2 15 HEE] Elds 3E

ShEdE EARKS0] 2l e UEATIE g & Ut

DDR SDRAM HEEZ#e} WIZE] cldjo]lol thsio]
olg] 28 aArt "Hasit) ofrjole differential
SDRAM 8], 0] A|AH S5, write data clock, 2]
1 round-trip E}O]Ol wiE} OIS read capture clock
So] =Tt Ak &38& 71K wkest DLL(Delay-
Locked Loop)& AHSoh= A2 Zth 3719 EE& ElO]
U SAE EEGIEE instantiationshe AS Qv|gH
ch 89 Z2o, shte] Stratixt} Cyclone®] PLLE
MEH oz Aurelolded 4 Ue o] Bol zka

Q71 miEo] o] EE AS MIsich

Q)
=

Al

FPGA”Z} DDR SDRAMSZ HAZE 7|s& AUz
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Dedicated Stratix DQS
Delay Circuitry
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FAske 4714 7HIEIS] Efoly 84& digdsfortt
St} Write HIOIE] E}O]Y, Address, Command ERO]R
2 DQSZ 78%% Read HIOIEIE AlAE] 28] =HQl
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glEoldT AAE FEsHEH Aol RedE 2
Ay = 12 HAEZ 2935k
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718k WPHE ojZe]AIo1412 DDR SDRAME WX
gl Wo HEZ] EEFCEA e FIFot SHIE
A% DDR SDRAM HEEHE

S22 SOPC ofEZE|A01Md0IA ASHT WEHSE
g AEEZE UE Hio ddshkes e I8
slopgt sith= A Wi A =g giHo] 8 £
Q). olg F¥dohke 7MY E8%FQl U2 arbitration
AlZ2d s 7H] SRAM-7 9] QlEiH|o] (4 HolE]
2]l strobe)E AMEch= Aotk LEIERS] DDR
SDRAM ZHEEZH P FIole ol AIotH ASE
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DDR SDRAME EZ&loh= AIAHIS] BHE AAX= tha
M2 TE 87e 21 As & Utk o AR
off-the-shelf DIMM EE< A5t X159 dIdol=
7} 7+ 64-HIES] E DIMM QIEJHO|AE ME5H=
SHA Tl AAIXR= A7FE9] A=, 16-HIE Qol= T
2~32]E DDR SDRAM tlHIO|AE ANSoHL 4lofgh 4=
= Rt A9E mEe] cihlo]2of miE), vt F A
B olg] Fa 2RIES A¥che Aol e 4 3l
cl T2 H4Z2E CAS(Column Address Strobe) latency @}
refresh 717} ot IB8EE AREE 2E HEZ A
EZg] P &6] miZiEsskE 4= Qlojor st &
E2le] DDR SDRAM IP FO1= project inclusionol] that
o] VHDL A9} FE GAIE AYsks, ZiZolA] o
WHES) & 2 e ATEYO] 7 IAZEA SSECH

32-H]E DDR SDRAM QIE{#|o]20f thgt Cyclone Tl
Hiol 29 27 AME2 thEf 18789 LE(Logic
Element)o]n] Stratix TIHIO]Z20A1= 800719] LEo|th.
Stratix TIHIO|20A= 64-HIE & QIE{HO|AEANE
AT 18709 LEEkE Akgohtt. 2Rz AxAAe]
Al2E) HIEOo] M WA wAIE.
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HrHAe FEE AREE 4= Ut OpenCore E7F H
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A= A YT 7 71EQ)} tiHpolAs, 82 A&
L Qich i 71EQ] A%, dHighe 7tEs A
st emn weta [AA BE swols et 5t
=9o], 2=ZEQo] X IP(ntellectual Property) & AR
& & QA SKAUCE o] HHIIAEE FES e
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2E|2te] SH

7le AEE Bl (HEsHAH 7 4 JES o] 9 HSo], =R QIES 2419 71&8Q] AE A=
olo] LEigie AlE WSS LsHA =t A= =9 ZREES T ol8F 4 UA ] {oto
FHEOE 75T S8 7IELE FHEEMeH A RE AXF A2 AH12Q] www.ShopAltera.com
ol= YEIZES] Literature K}O]E(WWW altera.com oAl ] 7Fs6let. Print-on-demand EIZEBIAS
/literature)O| Al THEGHA AlE =SS tIeE2E 2 72 gl Mg ANE=ESo] QMEm FEA]
: AU S2 283t EY BHEg B 4 9}\“/}. TIAIZE ol WS 7Hsoitt
BUY NOW!

Stratix™, Cyclone™, HardCopyTM 2l An|Eol4 gl ‘U1 AHES print-on-demand AJH] A= o]H] A]
Ol MEEI T, deiche st FAlo Hsh 717 At GEE Fujcior sk Aol A2k
ojEeIA 01 7]“}—4 2 fenk ohlet Mo Mg 2 e AEEY ZRIEES &85 Iuigcte] Ul
e &, J812 YHtE Z=2AA &£Fdo st th." Bt ZBHolE mpAlY BEAREC Tim
M degses S dgolct &1 F=E. SouthgateA| = WalFCt “TAES 1E0] FESH A

CHo| AE9 JJ” e §EE 1 Jtke As

g & AFUch”

Table 1. Stratix, Cyclone & HardCopy Handbooks

Device Family
Handbooks

Description

Stratix

Volume 1: Stratix FPGA Family Data Sheet, including feature definitions, configurations and testing informa-tion,
DC operting conditions, AC timing specifications, power consumption, and ordering informaion.

Volume 2: Detailed information on how to use Stratix features, IP functions, and supported configurations
modes.

Volume 3: Device pin tables, PCB layout guidelines, and package specifications.

Cyclone

Volume 1: THe Cyclone FPGA Family Data Sheet and detailed information on how to use Cyclone features, IP
functions and supported configurations modes.

Volume 2: Device Pin tables, PCB layout guidelines, and package specifications.

HardCopy

Comprised of the HardCopy Stratix and HardCopy APEX 20K Data Sheets, Hardware Design Considerations,
and Software Support.

Configuration

Volume 1: Configuring Stratix and Stratix GX Devices, Configuring Cyclone FPGAs, Configuring APEX || Devices,
Configuring APEX 20KE and APEX 20KC Devices, Configuring Mercury, APEX 20K (2.5 V), APEX 1K and FLEX
10K Devices.

Volume 2: Enhanced Configuration Devices (EPC4, EPC8 & EPC16) Data Sheet, Using Altera Enhanced
Configuration Devices, Serial Configuration Devices (EPCS1 & EPCS4) Data Sheet, Configuration Devices for
SRAM-Based LUT Devices Data Sheet, Device Configuration Options, Configuration File Formats, Configuring
Mixed Altera FPGA Chains, Combining Different Configuration Schemes, Using Flash Memory to Configure
FPGAs, and Debugging Configuration Problems.
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SOPC World 2003 £& W= A Jl%] : Your Roadmap to the Future

71501 H1E &, AK REgles 45 &7t Y A
A9 thedhe ZETHMHE 2R dlog &
AHITIE AL tIAY Alag =244 (DSP:
Digital signal processing), AlZ1'@ QIE|H0O]|2/EE]A
4 & AlT2Eg 7R A Qo] 71EY AlA"
A 710l e S et E XREIEA Sttt
A PG Z2IHHE £249 ZEe FF
MM LEgtY F8 AHEAel SOPC World
200301 E7YSHAL

ifl

PLD WORLD 2003

Q2RO SOPC World 20032 20038 9EE) 1127}
A 108 179 Y= =ZojA] Japan s PLD WorldE H]
£, T AAA 2003 7] o] ZAJA] 7HEE o
Holtt, (SH=olA= 102 30d(E) AMe &8 1
HE QIHAEINY S8 TJE EE0IA] s olF
oltt.) =6l o] FHHELAM = thadt 2ol oy F
8 A&H HA IR EFHE BMshe 7ie MM
g 222 AZst

_[

B YHITE =Z2TuHE Z2M4dEe st ALY

FH717] W AAEZ A s}

I& A2HE Qg &34

B ZEESH SOPC Builder € ARSSI A|AE GA
9 B8t ©esikIFI]

B DSPE FPGA F-ZZAIA]

B 200430 &g LEIES] MZEA F8 AAIS
tist njg] ']
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WORLD
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= 2 HA|

ol SOPC World 20030iA1= 200MHz DDR(double
data rate) HEZ|QLO] EAl, A|AEl ZZAM)A1Q] DSP
s Eth, 2811 3.125Gbpse] 114 HIoJE A& &
ezl SlEFAIES] 8501 o] £ o
T B2 4870 2 2 A7 A odigolth

LEIE}T oEA FAste] A FAE 4l
S FEoh 7St HIFE 49E & UsA I '
S AL F& & Qlrt. SOPC World 20032
L™ Faol tislel & 1€ FRSH] HIEC
SOPC World 200301 thgt T Aot JHES} S5&
£15t0d www.altera.com/sopcworldE &HE517] B}
2t

Altera to announce
three significant new
product families during
SOPC World 2003

Table 1. SOPC World 2003 World-Wide Dates & Locations

North America Europe Asia
Dates Locations Dates Locations Dates Locations
September 30,2003 | Richardson, TX (Dallas) October 30, 2003 Milan, Italy October 15, 2003 Shanghai, China
October 1, 2003 Irvine, CA November 4, 2003 Munich, Germany October 20, 2003 Beijing, China

October 2, 2003 Manhattan Beach, CA (Los Angeles)

November 6, 2003

Stuttgart, Germany October 28, 2003

Hsinchu, Taiwan

October 6, 2003 Toronto, ON Canada

November 11, 2003

Kista, Sweden October 30, 2003

Seoul, South Korea

October 7, 2003 Chelmsford, MA (Boston)

November 13, 2003

Espoo, Finland November 5, 2003

Bangalore, India

October 8, 2003 Edison, NJ November 18, 2003 Paris, France
October 9, 2003 Cary, NC (Raleigh) November 20, 2003 Bedfordshire, UK
October 10, 2003 Bethesda, MD

October 21, 2003 Broomfield, CO (Denver)

October 28, 2003 Oakbrook Terrace, IL (Chicago)

November 6, 2003 Santa Clara, CA
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°|'E-|| El’ ° I-IE

&
dE2 MER Zles e & e 71 2 2
olch; IHMEE oA EE Ws HFolA HeEel
HEo|t}. ezt M RE9] sh=glo] dolld A
St B2 A& HAEAE & e Igo] FH]Eo
ACt. ASHE DSP AlEl= JIE [ &2 DSP Alg1= 1t
E I 71e 1s ol Vlske 8% ASH2RE 7N
2 A e & ¢ JEE EE DSP /i 71Eo tist
o] 200HES] el sElE e 4 Qrt ole} mEst
AR, Nios &2 SOPC 7l& us g0l S50,
gEITHY) Te use2 Y N HIswAE S ZE Nios® 72 71Eo] tishe] 20HAE gelg
stod Fotel Zlg#Ho] Hs SUEEE o224 7} O EIzRY) Q7] Sle 1 dgol tieh JE=
& ZE4] AlLH”-2-0f-Z 2T E-F(S0PO) FElg Fx5V] vl
ER4g dAE & JES diEch gHiE 1S
B2 YY) 453 71E A2 ZZUE GAE ¢ TRk, Asht g drgol 5571 Holl Niostt DSP
g & AES LHEN Quarts® T AZES0] 3.0 H i 7IEE ok RS ILedokl Avkd 71Eo]
I @ EDA 29 3 Ede &8cle WHe ZgHo s, 5 A9y dHE e s 3y
II’_%‘S}U% ZUECOE g 24 tIs uE E}O'- o el 20HHE gol FES o188 & Ut L
F-uple 7oae & JESE diErh Lz & the FAskzt A9 A ExE 2dctk=tl o] 7t
JJrQOW tAg A11d Z2AM14(DSP: Digital s1gnal 538 BE 19S oA 92 Aolch
processing) O1ETIAIOIM, UHITIE Z2AIA AlLH,
IJ811 & AAE SUEFHCE tEH 1749 E3) www.altera.com/trainings 2=, LEigle] sy}
H 8FE 555k g e AlSslch ol 85 4 ok

Table 1. Popular Altera Courses

Course Name Duration Course Type 3“99‘*5‘9"32‘“::;: Price Per

DSP Design Series Part 1: Implementing DSP Designs in FPGAs 8 Hours Instructor-Led $495
DSP Design Series Part 1: Using FPGAs to Architect and Optimize a DSP 8 Hours Instructor-Led $495
System

Designing with Nios & SOPC Builder 8 Hours Instructor-Led $195
Designing a System on a Programmable Chip 8 Hours Instructor-Led $495
Designing with Quartus || 8 Hours Instructor-Led $195
Designing with Synplicity Synplify Pro & Altera Quartus || Software 8 Hours Instructor-Led $195
Analyzing Designs Using Model Technology’s ModelSim & Altera’s Quartus 8 Hours Instructor-Led $195
|| Software

Designing with Cyclone Devices 8 Hours Instructor-Led $195
Fundamental Design Techniques for Stratix Devices 8 Hours Instructor-Led $195
Advanced Design Techniques for Stratix Devices 8 Hours Instructor-Led $195
Using Intellectual Property & Optimizing Stratix Designs 8 Hours Instructor-Led $495
Introduction to VHDL 8 Hours Instructor-Led $195
Advanced VHDL Design Techniques 8 Hours Instructor-Led $495
Introduction to Verilog HDL 8 Hours Instructor-Led $195
Advanced Verilog Design Techniques 8 Hours Instructor-Led $495
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HardCopy Questions &Answers

QHEELS] HardCopy™ ClHPO|A AlEaS CFHE
WG O] 7AL AlE3) o] EA] chEU 71 ?

A%‘Eﬂ 249] HardCopy TlHO]Z AIET2 AlA Eol
Al IR AME kst A fd AlEUU
ol O3] MIBIES Q= 5l e WA £F

A= gl YHiEle FPGA, 7 &, IP(Intellectual
Property) 3ol 2|1 HASHO &3} A48 EFL-
F-ul o]Fnk ohet 7ls0] AEE ASolA
I ABAH0] QR TIHPOI AR B Qs Pio] I
ol WEE MIehct. HAXRE FPGAOIARE] F
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PELIEL 0122 MRS UAE VEEH maE 9
S ALSHFED AU AEOIM HES HAGH
of Hiich

Q}EEl= HardCopy CJHFO]AQ] E}o]E]o]
FPGA9} 5sHt= AE HESHL JUSLI7F?

Aorﬂ 2 2h= HardCopy ClB}O]AQ] Elo]™ UH7H
He7E FPGA 853 8YshAY O =ti=
& BE&Ashch

O]AZ 7N HardCopy ElolY ZEZ} FPGAS A
Eloly FEQ ZAY O W=tk Ag r|ghich
It BE Eloly AR &5t HiEA] 22 HIE
Z EEIAl 2o wEt Ashs AUl BIE714
GAE KIAISIIor STt

Q“ﬁ]ﬂi HardCopy CJHOIAZ o]ust Hs

gre Jloigr = sz ?

HardCopy ClH}OIAZE wlo]Z#o]A SO E 4,
A“ﬁ] g5 S¢ FPGAS HsHrl H+ 50
HME B71Z 4 A5UT HardCopy TIHIOIA 8
g == dAo wel iUt gH e
HardCopy A H&0] &5 FPGAS}F AL I o]y
o] Eltk= As Edota 92%1/]“/} AARR= Quartus
oI 4GA ~=ZEo] &4 HA9 HardCopy Timing
Optimization Wizard& AR&6+0] HardCopy Stratix TlH}
o120 A Heg & & ASUITh

IF

HardCopy APEX 20KC™ H! HardCopy APEX
Z| X515 R=T]

QH&rdCopr] Timing Optimization Wizard7}

20KE™ ClHIo]20) 58 ol 56t
AVBE = YL ?

HardCopy Timing Optimization Wizard= 27|

HardCopy Stratix™ ClHIO]AS] HE5g olEstL
FGglohetl AHgE & AsUnh v AIRRE
SEIZke] HardCopy &A1 B0l #9510 HardCopy
APEX 20KC®} HardCopy APEX 20KE rtlH}O]AQS] A
s o&gke & & UFULCE o] GEe mlo]I# o]
1 st dAIg AESH o]F 15 olulo] & &

HardCopy CJHIO]AE &S FPGARECE JE
Heg aRghl7h ? IO e LEg
2 o]EA Fuzk?

HardCopy TIHIO|AE EARXOZ =+ FPGAO
AH]'EF}OJI o A0HE B2 dEg aZghirh
olHT Za e A miziESo] wet theuth
ARz vlo]ZHolME flote] HAIE 2o A
ol HardCopy APEX A& A|4}7|9} HardCopy Stratix™
e ARPIE AHBsto] dA9 A akgs & &
ASUTh

Ha_rdCopy CIHJO]AOAT /O F71& HE50]
S FPGAS} Z51U7F ?

ofl. HardCopy TlH}OIAS] T/O A7IH Hes2 &

F FPGAS} Z&LInh. wleh BAKES FPGA
QAo AIBEIRE ALY HES JE ol8d
& Ao FPGA7]' HardCopy TIHIOIAZE thAE uf,
U8 HE 858 HIY & AUk

HardCopy TJHIO]Z~0)A] E|AE= ofEA &
L7k ?

HardCopy 2] base array+= EIAE S22} A W
AQE] AsuUTt, WEe] %X PLL(Phase-Locked
Loop)e& 218+ BIST(Boundary Insertion Scan Test)3|=
S} GAE vi2rE] &AW 2Z0] HardCopy TlHIO]A
o Exigiuct. LEIEY] HardCopy ClHIO| A= 1Y
OZRE o 7ls HEE 292 5HA ZauUth
HardCopy TIHIO]A= ATPG(Automatic Test Pattern
Generation) WIEAE 0|&6l] A F& oAl Bl
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QFPGA Hn)57eEo]4d E&o] HardCopy ClH}O]
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HardCopy Files Wizards= HardCopy TlH}O]AZ
EE AA GA HolEHolAE wEY] FUth =
Sk o] EH2 AA0] st AREAL ¢Eg ERE )
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Quartus II A AZEY |9 EXQ! Design
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Table 1. Discontinued Device Update

Product Family Device Las; a(:;der Sh:;’a;: "
Date
MAX*® 7000 Selected Devices 10/31/04 04/30/05
MAX 7000A Selected Devices 10/31/04 04/30/05
MAX 7000B Selected Devices 10/31/04 04/30/05
MAX 7000S Selected Devices 10/31/04 04/30/05
FLEX"® 10KA Selected Devices 10/31/04 04/30/05
FLEX 10KE Selected Devices 10/31/04 04/30/05
FLEX 6000 Selected Devices 10/31/04 04/30/05
FLEX 8000 Selected Devices 10/31/04 04/30/05
APEX™ 20K Selected Devices 10/31/04 04/30/05
APEX 20KE Selected Devices 10/31/04 04/30/05
APEX" 1K Selected Devices 10/31/04 04/30/05
Configuration Devices Selected devices from the following device families: 10/31/04 04/30/05
EPC1064, EPC1064V, EPC1213, and EPC1441
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Contact Information

LEITHY] RS X 41Fo] me THEsSkd Jot tha9 = LEIEtol ek contact informations EOIET

Information Type U.S. & Canada All Other Locations
product Literature www.altera.com www.altera.com
Altera Literature Sevices (1) lit_req@altera.com lit_req@altera.com
News & Views Information www.altera.com/literature/nview.html www.altera.com/literature/
n_v@altera.com nview.html

n_v@altera.com

Non-Technical Customer Service (800) 767-3753 (408) 544-7000
Technical Support www.altera.com/mysupport 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)
www.altera.com www.altera.com
Notes :

(1) The Quartus II Installation and Licensing, Introduction to Quartus II, and MAX+PLUS I 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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* Lowest cost embedded FPGA solution available
* Best-in-closs soft RISC CPU

* Library of over 50 peripherals available

* Industry's most complete development kils

* Rovalty-free

NIUS' = the world’s most popular soft CPU.
20 YEARS of
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High performance.
Low power consumption.
Priced for everyone.

Get to risk-free, high-velume production with
HordCopy ™ devices —the industry’s only ’

mask-programmed devices with o seamless
migration path from FPGAs. Allera offers

HARDCOPY ™

the industry’s only complete solution —including devices, toals,

and IP—to get fram prototype to production with minimal
investment up-front. This solution allows designers to bypaoss
the pain and expense of ASIC development while mesting

* 50% faster than FPGAs

* 40% less power consumption than FPGAs

* First-silicon success guaranteed %

* Mo re-spins required QuARTiS T

* Fully supported by $2,000 Quartus” Il design software

Start your high-volume design today with
the HardCopy Starter Kit and experience
ASIC gain without the pain.

www_aliera.com, hardoopy

20 YEARS of
their cost, performance, and power requirements.
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