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Introduclion

Fealures
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Thir Serain® I FPCA famaly s baseed on a 134, Wenmy, all-laver copper
SRAM prowess ared fewturcs 2 rew legic siructure that sasimies
pertormanie, and erables devioe densbties approsching THRLNO
enjuivalent kogic clemenis (LEs), Stratix I deviers offer up to % Mbits ol
pr-chap, TrdEirrn ™ memory for demanding, memory ingersive
applications snd bas wgy o 4 CSF bocks wetb ap o 384 (18bil = 18:bir
prulgipleers hor eilsient imphorentagion of kigh pedorseece Gillers and
iskhir ST hanctions. Vasious high-speed eviernal memon mieriaos are
|.u|:|-|.'-|'|.|-h.|rJ. inchuideng diwlile dais sabe (TR ] SORAM and DOR2

MO AM, RLDBAM 1L guasd data rade p008) 11 SRAM, and singhe data
Fale {SERT SERAML Sarstin 1 divices suprport various /0 staesdares
alisngg with sapport e 1-gigakid por secord (Chps) soume synchronous
skgnaling with DPA eleculire Sbradiy 1 dhey ioes bl o dosploie chick
P geemant snlution with intermal dogk :I'rq:-u.:ru.h:-n:!.- of a0 550 MM
ard aip s §2 phamelockad loops ('L Ls). Seratin 1] devces ane also ibhe
irelimsiry s Bl FECAG with tha ability B docrvpt a cordiguaragion
Bigsiriaemn ustag the Advanced Encrypriions Staradand [AES) algorithen s

privdin dissi e

The Stratix 11 family offers the Fillimemg fratures:

B ISR o A0 equivalent LEn: see Table -1

B MNew ard inrevative adaptive liygc modsile (ALM, the basic
buildimg black of the Strat [l anchitechure, mazimises performarie
anif m=ource usage eificiency

B Lp e 83040 RAM bies 1L ITZRR0 bytes | avaslabde withous
reducmg lisgic resaurces

B Tribatric menumy copuasting of the BAM biock sspes o smplorent
triar dsiak-pan menury and first-in fipet-ouf (FIRO buflers

B High-speed [S1 blocks provide desheatnd implemetaton of
mimltnprliers (at g b 50 ML) multsply-accummubale hanctions, sl
feibe impulse response (FTH) fifess

B Lipto lb ghohaed chcks with 24 chocking mesoustes per devioe region

B Clock oopdrol bocks support dhmamic clock network enable /deable,
whach allinys dock networks o pasyer down s eeduce ponves
corwninspbem in user mosde

B Lo LI PELs (Sour emhanced PLUs arad cight fast U Ls) per devioe
prosde spreil spectrum, programmable bandwod the clock swiach-
overn real-time FLL neconfrguration, and advanoes] multsplication

amil phase shiftimg

=1



B Suppurt b numemins single-enided and didfenmed 10 saicdands
B High-speed daffercrdial |70 smippaint with DPA deoaitey for 1-Ghps
prrhamancy
B Support for high—perd networkimg ard commumicahoes bus
staredmeds inchuEmg, Parallel Hapul B0 5P Frase 2 (MOS-TPHY
Leveld 41, HyperTmnsgport ™ technolegy, and SFH
B Suppuort for high-speed cxlernal inchukmg DU ared DIHR2
SPRAM, ELDRAM 1, Q0 1T SRAML and SERE SERAM
B Suppert i mshiple mellectual property megatunctiors fmm
Adtera Megalone™ hancbsme anad Albera Megahanction Partsers
Proggram (AMIT) megalunctions
B Gupport Bor disgn scurilly useng ot guralsm BilsEinam
eneTyEion
B Suppurt ko nancse conliyparathm updaies
ﬁlh =1, Skl T FPGA Fni'l' FI#-
EP2E1S - '
Adupiten [ook-up Sables (ALLITS) (11| 2480 | 27904 | 4RAS2 | TETEA | 1D60X2 | PR |
| Exprvainrrl LEw i) A0 | 38 | BOAS0 | DOSGD | 132540 | 1TRA00
A5 LY FAM plonks 104 202 b - &4 &5 =3
Noure Fotii brocns " e S Y. - = s
KA LY bemobs o 1 4 d E ¥
Tots M s 47030 | IRLTIN | 2 544.150 | 4500 680 | 674740 | 8.309.040
DEP biacks 1= L 35 iag &3 B
I.I-H w® 1B-BE melipbiars (1 EL] i 144 15 = s
Emhanced PLLs 2 z i 4 a d
Fasil FLLa i a4 [ ] [ & a
h_TI..I'I'lI._lI'-iUH'I M Ly TR g 1,920 1.Am
iofes fee Tulvs 1-R

O e ALM wrmdsmirs e ALUTe Thee ALLT e 85 cod] viomedl o e Chuaris™ 1] sasfireane b kg wymihosss
il This b e ovpedy Al piaihee of LES in @ Simahs S | anpial LUTSesed aihima i
% Fress mariplems ar onphemendvd gemg the " hlacis
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Girabdn 01 ety iore ane dricadladde i sy ingg Pl ine " et B as
Db Talddis |-2 amud 1-2)

Table 1-2, Straity 1T Package Ogtvons & L0 Pin Cownty  Notes 1], ()
Frer
672-Pie TEE-Pin
4P Hytrie 1.020-Pin | 1.588-Pin
ORHER | FineLine BGA | Fineling | TEC" Fualien | o o BOA | Pisatine BOA
wary BOA
EFZE51S L e
EFEg NN g4 Ein
EF25ES (0 A a8 TR
EFEsE 1) K B34 L= L
EPzs1a (0 fH fag 1126
EFP2g180 3l Tam 1A

Noiforn P Tiibeir ] -3
M1 &E1 pim ovwnis i lusde Fghn dedaaied chinck mpon pors 0r e ap. cOm 1m ST, iR b 71 R, 0iaen
=] g and okl in) ihad can b e o dats Irgrda s
15 Theiusrhs 1] eofberden LA pis st orebude oo dalddaral pen, PLL. ER® vbich el avadslek: s generid
puepes [ e Ther FLL ERE prean omdy b usal s onablic thee [ Ls sallon thar dirvace
1T The 10 i ot fer fhe TIPSR EF2EEN), BTSN dnd BT 08F drenos i ee TERSpan ariad 198 pih piiaige
i hunch e It bt TLL chinh begrms (FPLL ICLFR /B FPLLAMLED i FPLL BCLrg /il
FILL ] 3010, thaalt pa e imry] il S il I

Table 7-F. St-alin It Fiaelire BGA Package Siter

Dimengian 404 P III .III:I T2 P T8 Pin 10210 Pin 1.508 P
Plch {mmj 100 1.00 LG 1.00 1,08 100
airemdy | B | T | i 1om | o
Ly = wwiditi 223 | a7 = 2F a7 =2 28 = 5 313 = XX A = dfl
[T = =i . i
Adl Siratin N diviers sapport vertical migrabien witlun the same package
i examgile. yoed can migrate between the EF2515, EPENL and EPXSH0
drians im the B2 -pin Fineline BLA package) Vertocal migration moans
that yosl can miggrate b devioes whose didscsied pins. configusatios psos,
anad grrveer pine e the samss (oe & given package actoss dey e densies.
Tivismuew that & Bosed yost supports nugracabls densaii= wibin ane
package cifvrimg, enable the applacabde vertes] msigration palh within the
Chsarius (] sofPwer | Asstgmmenis meen = Devios = Sigration Devices).
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Aty commilatiom, chesk thy induormatiom mesaapes for 2 full st of 1700,
FI) LVTR, and nihes pane That ape nol svadable bocayse of the selerted

rrigratu path.

Tahle |~ lests the Stratin [ deviee package offermps anl sbemcs thae fotal
erimber of non-migratable user 1D pins whon migrating from one
iberrity device S0 a larger dersity device. Aadditomal 1/CF pirs may nok be
migratable i mprabmg trom the brper device 0 the smaller density
ey

I When manving from ame dersity &0 a larger densaty, the larger
density device may have fewer aser [0 ins. The larger device
reqiares morr power and gronmd pins bo suppon the additomad
lngic withim the devicr. Lise the Cuaartus 1] Fan Manewer to
determime which user 1/CHpirm are magratable betw sen the o
devices

Tuble 14, Fataf Nambur of Mow-Migrafable 1D Pl for Stealis 1T Weclical Migrathan Palke

Wartszal Migration
Paih

484:Fin
Finalisa BGA

Er2-Pm
FinaLine BGA

TE3-Fin
Finedine BOA

1079-Pin
FinsLing BOA

1508-Fin
FimaLin AGA

~imrar g -

l:lr?_.

EF2E1S 1o EP2500

[ N

o

e e ] e s B

EF2SEE o EP2EED

EF 2300 In EFRSE0

EFE5EE 10 EPIE 1Y

EFpLno 1 EFRS 180

EFZ5EN i EF2E1-M

EF=im b EPRS 1R

S e R o S )

EFTE TN G EFES180

¥
| =
= e

sl FEFle|afa

MWaife b Talole [

T S ol s TR0 (308 pivs s et migraiahle, Beter b the Ui || ssSwoam misrmatin missasgs b many

bl lhad mbrmaban

14

| Ty chitereniing il yout wieer 170} assignimmemts an cofrect, fun e
1/ Avesigrmeent Amalyes comsnasd s the Caestus [ sl ane
[Provwsaang = Shart = Sar |0 Assigamenl Analysis).

Bisfer oy dhe JCF Mansgenent chapier involume 2ol the Lharrtus I
hardbook for sane Indormatos an pn ool gealion

Siiras 1 Dwsice Handoaoh, Yokene 1

Altera Carpormtion

May 2007



inbrosduction

Mratay U devioes are avadlable in op bo thive speed grades, -3 o, 2l -5,
widh -1 henng Hhee fastest, Table | -5 shaws Steatis 1 devicoe sprad-rade

TS
Table 1-§ Slepliy IT Dewes Spesd Drnred
i | Aja-Fa BT2-Pin THI-Pis 1.508-Fna
DeEwigs Fingline Finalisa Fineline FindLing
Ak [ 2H BGH BIEA
EP2515 | Commensal | -3, 4, -5 3 4, 5
= -
comai 1 i — ]
4 %
T e et R T e
" 4 -+
P il 3 —3 e e
-+ i
EP2510 | Commercal 48 | 248 | 348 |
-+ -+
EF25180 | Commersal A8 | B A8
4 ]
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Lirabin® I devices comain & iwosdimersumal nme: snd column- sl
archisection to implemont custom legic. A senies of codunmn aed row
irderonnness of varving lingth ard speed provides sgnal intenconeecs
bartwivwn loghe srmay biocks (LA Bs|, memnory Block sbructuees (M5 12 AN,
MAK RAM, and W-RAM Blocks), and digital signal processing (2514
Pdan ks

Each LAB comsiss of mght adaptive logic oodabes (ALMs1 Ap ALM 1=
the Strativ | devor fammily's basic barildimg block of logic provideg
efficient implementation of wsey loge fanctaoms. LARs are growped ingo
rvw s and oolumne scross the devioe

M52 RAM block= are sienple dual-port memaory Blocks with 512 bits plus
parity {57 bits). These blocks pronvide dedicated simple dual-port or
single-port memory wp in ER-bits wide at up to S350 S{Hz. $512 blocks v
grovaped into columns acoisa the device in bebwresn ormain LA

Ak RAM Blocks are true dusd-pon memony biccks with 4K bils pls
parify (LA bimvh These Bocks powvide dedicated true dual-port. simgplee
dual-port, or single-port memony ap o Webits wide a6 op o 556 M
These Blocks are groaped imo colamns aonsss the devioe i bebieen
certain LAl

Pl -HAM Howcks are true dual-port snemmony hlocks wath S125 bets plas
paridy {58 8124 bisf. These blocks proacide dedicated irue disal-por,

simipde duskpont, or senghe-pon memesy o be Td-Biis wiade ab up o
430 MHz Srveral M-RAM blocks ane bocaied individoally in the device's

ligzic amway.

Sl blowtks com implosnond up (o edther eygb bull precision ¥ s S:bii
mulmpbers, loar full precishon 18 « 18 multipliers, e ine
full-precision 36 = 350t mrulniplier with add or sulirac leahens. The
EFF blocks support CF 85 [nnsat roanding snd sbarstion in the

il ey o acoumualstor slages. Thiser Bocks s contain shif
Fgislers jor dagilal sigral procesang applications, including fiuse
ierpualsn resposss [FIR) and mimile imgpubsy response (HR) fillers. D9
bdowt ke e groped bevin columes acioss the deviee and opueiabe st wp o
451 M

a=1



Fach Strafiz 11 sleview 1/ pin s fesd By an L0 elemaent (108 hcabed at
the rnid o LAK niws and columne arcuned the penphery of the deogre
L/ Chgnns suppaort numenme singe-snided and dhifferyihal 1O standands
Each ICHE contains a bidimectional 100 bulfer dmd sin registers e
regislening ingrut. matprut. and cutpu-rmable segnals, When usesl wath

ibraficnied diocla, these regishers provude rvwoephonal

nee sl

mitrrisor sapport wilh cutermal mensonye devaces sach as TR anad DER2
SEHAML BLISRAM IL and ODE 1 SEAM devioes. High-spesd serial
imvteriace channels with dyname phase aligmmrent (T | support data
transler o up tit L Ghps using LYES or Hyper Tramspori™ iechnodogy [0
stamidards

Figrme 2- 1 shavwrs an onveérview of Bhe Stat [ device
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Bamitn B Ascowbeciune

The mamdee of 51502 RAM, MK BAM, aew] DSP blikks varies by devioe
alivngg wigh rerwe avsd cnlismn nambers ars] S8-8A M blacks, Talle 7-1 habs
the resoprees avvailable in Spratea B deyvices,

Table 2-1, Fleadin ¥ Dawvice
Davics M512 RAN WAK HAM M-HAM DEP Block LAB | R
ColmmnsBiocks | Columes/Blocky | Blocks | ColamnsBiocks | Cofamns

EFZE1S i/ 1ed 1/7H @ T H 30 o

EFas il il A0 e 1 2i1a L b

EFRSHD 70 g5 | o7 | M e | m

FPedin LR i/ AGE d 2. 40 M [

EFZ5130 5/ 686 7/ 809 5 3/ 83 T ]

EFEsa0 11 /404 it TEE " R i e

Lﬂﬂiﬂ- m Each LA conssists of eight ALMs, carry chama, shared anthenenc chaires,
LAD contral signals, local infesooemect. and register chain oormection

Hlﬂm hnes. The local inderronineet transfers signals between ALMS m the same
LA Begister chabn comnections transher the catput of an A LM register in
the adpcent ALM registur i am LABR The Quartin™ 1! Compiler places
nssncabed logic im an LAB or sdacent LABs, alliswing the e of local,
shared amthenedic chasn, and egister chaen conpectums for performance
ind area eflicerey: Fimane T2 shosws the Strabie 1 LAY sioeschare,

Altwrs Corporation -3
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Lages Ampy Daocks

Fiarr 2-2, §irafiv i LAB Stractars

The LAD kocal milerconmsct cam drve ALV in the same LAD. [t i droven
by codurmn amd pow intercormects and ALM suitpobs o (e same LA,
Feitghbeoring LA, M5 12 BAM blocks, MUK KAM bocks, M-RAM
bk, o Cral* béackes: from: the befit and right can adsn drive an 1AFs Jocal
irderormnedt through the direct link connescion. The disect bnk
cowmnecin {eatuee mildslees the v of toow and oolumn inSercoeinoes,
prosvidieg higher performande and fleabslity. Each ALM cm dmve

24 SLMEs thrsgh tasit local and diseet link interoonmects. Figuse 223
abwvics L alinel benik cionesectline

Sirasn Il Dwwice Handbaok, Wokeome 1 May 2007
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Fiparr 21 Ovrecd Link Compciion
[hyu il il VR Ewel] T i e S0 e ue) MO
i0ft LAH. Tabdlgima iy e LAH Tiaia seprep
mman, DORF resck, @ OO meipad wwk, CHF o 15 00 e
iy
-
Dhamay o Clemmry i
b i i
Ll
CETE L B —
LAB Contral Signals

Earh LAN coevdalim dodicased liggic for deiving ool sagnals o AL
The cvnied slgnads include hree docks, e ek erubles, 1w
by s |.:-I.n.|h.-|!.-nd-|.r|.i-u|1.|.|. chear, msynchromous presid Vo, asd
samchrman lised (ool signale. This jgives 2 mavsnum ol 11 congnal
sigpnads af g me Alhniggh syvneBrosenis lead and eloie sigrals are

wsed when implementieg cousten, ey cait Also by s wills
iithae T i,

Fach LAH cam use threw clocks arl Hne cleck eralde sigrals. Howeor,
Byt cain coly b i b e wniguee dhocks per LAR, as shovwenn i b | A
rmirol signal pemerrabian dreust i Fipane 2 Bach LA ook and dick
wiiaile signals ase linkas), Foe evample, any AL jmoa particular LAR
asing the Labeli] sigrul alss cere Labelianal b LABR uses b
thr rismp el falkmg edgis od 2 ckack, it alsn s fag LARwile clock
sigmals. [h-asserting the click mmabie sipgmal funis off e commsmoniding,
LA H-wale clink,

Faith LAB cam nis fwenr ssyncbrosanis clisar sdgnals and an aavnchrminiis
s/ poressad signanl, By defamlt, the Chisrtuis 11 salbwdse uses o BOT gate
push-hack hechmique i schirye prvset, v dissble the BOT gahe
prush-up aiplacm o assaem & poven megiaher e penaer up high using the
Chuartua |1 softwagy, the presel is arhéeved wsing the asynchonooes Sl

Hiratin 1| Jevee Handbook, Yolums 1



sigmal with aserchrmines kud data input tied high, When fhe

asynchrmious kad/presed sigral is aesd, the 1anc lkanad signal = no
lonper avaalable

The LAR o clocks [5 ., &) sl LAR lpeal intereornect grnesabe the
LAfoxle control sgnals, The MultiTrack™ inkerconnect s sbenend oy
siew sllows chock and comtral signal destribsstion o addstion o data,
Figume -4 slummes the LAR comtrol sigral generation comuit

Fipare Fd. LAS-Wide Canirar Sipsaiy
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Adaptive Logic
Modules

The basic building bhock of hegic n the Stratix (1 architecture, the adaptive
by mindule { ALM), prinaides advanced featumes with elfscion] logic
tilzzation. Each ALM comnins s vanety of kok-up table (LUT-based
resmnes thal can be divided betwern two adaptive LUTs (ALLTS) Wik
i e Fight mpais b the two ALL TS, o ALM can implement vanoas
pombirations of fwo functms. This adaprability alliws the ALM bo be

Altera Carpormtion
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e pletely backwani-eempablvde with har-input LUT aachibstures (e
ALM can alsey implement any furction of pp e sl inpabs and orrtam

syt fanetume

In adihigiom i the adaprtive LLT-baved resinmnoes, each ALM comtaies beo
prxgrammable registers, o dedicated full sdders, a canry chamn, a
shared anithmetic chuin. ansd a pegister chain. Through these dedscated
resouroes, the ALM can efficently implement various anthmetic
furctions and shift registers. Each ALM dirives all types of mteroonnects:
local. i, codnmn, carry chain, shared anthmetic cham, register chame
and direct link snterommpects. Frguee 1-5 shunes 2 high-level block
dimgram of the Steatin [ ALM while Figure 24 shanws 3 ditaiied wew of
ull the commnesHores an ks ALS

™ B N R

Figare 2-5, High-Lavat Siock Olsgeam of the Sratis N ALW
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Bamitn B Ascowbeciune

Chie ALM contaons o programmahle negisters. Fack pegister has data,
ik, chck enahle, synchronesss amdd asynchronnos clear, ssynchronmis
bk . anad ynctvroewis and asyrchnsnaoss losd/ preset inpuets
Cilobal signals, grneral-puspose 10 pins, or any internal logic can drve
the regmter » ciock s chear controd signals. Either general-punpose 1/0
pns o mbernal logpe can drive the ik enable, préaet, synchmonmie
bk, and asymchronoms load data, The asynchnomouos foad data mpsat
coemes from the dacae or datal input of the ALM, which are the same
irpats. that can be waesl for negister packimgg. Por combiratiomal furctions,
the megister i byvpassesd and the output of the LT drives dipectly ta the
matpaii of the ALM,

Fach ALM has teo sets of outpuss that drive the kocsl. oy and column
routing resouroes. The LLUT, adder, or megister ouspat can donee these
maatput drivers independently (see Togure 24, For each st of owtpuat
drvers. two ALM outpues can derve cobamey v, or dimect link: routmgg
oo tioms, andd one of these ALM oubputs cam abso drive lncal
imteroonnest resounces, This allkows the LU or adder ta drve one cutput
while the register drives another output. Thas featuer, called register
packing, impmmes devce aliliration becavse the devioe can use the
speeriad paching mode allows the register oatpat o feed beck o ihe LU
of the sime ALM so thad the register is packed wigh it own faneout LLIT
This provides ancther mechanssm for improved ditting. The ALM can also
ifrive ot restered and unsegistened versors of the LUT or adder

naatpat,

Saw the Povfiomance & Lagis Effdrmoy Anatysie of Stnitie [ Dvviers Wi
Fapver far more informatson on the efficienaie of the Stratix 11 ALM anid
oEmparisors with previoas architectunes

ALM Operating Modes
The Stragic 1| ALM can opwrate inoone afl the fidkning manbes:

B Mormal mesle

B Esterdded LUT mode

B Anthmatic mesle

B Shared arihmetic mmsls

Fach mosde uses ALM messmirces slitherently, o vach made, vleven
miailshle mpute b Ehe ALM—the eight data inputs from the LAH bl
imteronnnick carry - in from the previous ALM or LAH; the shard
arithametic cham connection from the previous ALM or LAY ared the
regisler chain owmnechiom—are direcied o differert destanations o
bmplemens the desirad lngic function, EAB-wxde senals provide diock,
asynchnonous clear, asynchromimes presel Cload, synchromous chear,

Strmtin Il Devee riandhook, Yolums 1



syrrhemmmis bl sl chock emable congral fioe the register. Thase |LAT-
wiche mignals ame available inall ALM mesdes. Sew the ©1 AR Eemimol
Stgrale ™ sesctman for meme ainfarmation on the LA Bwide corgnal signals

The Chasriue [ sftwane ansl sapporiad thent-party sinihesas finds, in
coinctinn, with parameteniasd functiors such a= bbrary of
parameterised moshules (LMW} funchors, astimmabeally choomse the

inte mande for comman functens such as coundors, sdiders,
subiractars. and anithmete hencheme, 1F requanesd. ye can also cneste
spreriad-purpose fanctines that speody wihich ALM operabing masle bo use
for ophemal perdormanor

Narss! Made

The mormal mimde Is ssritable for grneral e applicatsms and
seembinatimal fumstaans, I this mede, ap o eght sata inputs dmm the
LAN kxonl miercrnrect ane ingruds o the combmational b The nismad
rrwsle alkmess twin Funchims S0 by implementesd moone Stratie I AL, or
an ALM to implement 2 mingle findtion of wp toosic mputs, The ALM can
sappor certam comrdmmabiors of completely indeperden| Ginctions amd
yarious combenations of fmctsons which have comman impubs

Figure 2-7 shavws the supportesd] LUT somdrinations in-noernad maode.

-1 Altera Corporalion
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