


':L..--f:- :.'JU"'""/:'-I'}
ewdige g (D 0aSiils

b5 4l bl

P Con il S PaualS cwaige all

rael 0Ll olye
FPGA S50l Sy

Lo 55 GBI Lal, sl

¢L<.w9-b Jm‘ Sl u»)Lis



,a;:l.n
9/
4 84 g2t



:o.p,i.g-

date 0T 4 plgs 1y (ol a0 b il 8,5 13 o by 5y 2 VO glo o35 cnl )
.l oo anas Serial Slavey JTAG slo g, 4 FPGA 5, asbip slp olo 4l . oges
am g asl oo Jate ool alowy 4 /O o 4l o5 calonds (b ol 655 4 0,5 o
« VHDL oS yiig & )9a a> g Protel DXP o SGSless )90 4 az )5 lawgi aslipy b
Constraint calu b1, ,I5 ol a5 oupo o olais! FPGA Gla b 4 1) ool iy o5 sla 1/O

23 oo pll oilg o ISE g Protel DXP s file



Vereseeeeeses s ees e e s s s s s FPLD i5 )bl 1) Juad -
Y FPGA ail5 5 gl asadie V=)
¥ FPGA (5, asl s 6 b IC sl Y-
4 CLB 6}-.'.) MUﬁ JJ[B LSL"b J}L V-Y-)

V ilaie oS 5 sla el V-1-Y-)

A Sl 2l Y-V =Y
A ls oM s Y1 -Y-)

q b L5y gl Ssl g b s YY)

AR CPLD Sy aaliy LB ol IC Stele Y-

V) g,\..fp:;o V-Y-)

W aly 6, 5 sy aebip g9 V1)




Y aod5 5k 4, CPLD Gz glo Coand iy F-)
Y e JTAG Controller y-f-\

Y O Y-¥-\

VO e Syloxn o gi Y Juad -
V7 10 slo sk V<Y

" (§99)9 e V2NV

" e RR

v /O olo Sl ¥-)-Y

vy (CLB) configurable logic Block y-Y

v s g VV-Y

l Sl 0,e53 yolie Y-Y-Y

Y b sl S0 Y-Y-Y

Al 2l sl shte FoY-Y

Al Lo 3L O-Y-Y

vf (RAM) abail> Sl Y-

Yo Sy aeby BB ol yae o yile T-V

v R A

v kol (b yne O-Y



12

YA

SIS 555 #-Y

YA

A

Y4

s danogi #-Y

FPGA G o)iz.‘.». Y-Y

Gy 0,8 b V-Y-Y

Y

Yy

Y

G 0,50 sle Jow Y-V-Y

o JLSs V-Y-V-Y

G 0,500 ail, 8 Y-V-Y

G 0,5y ST 1YY

aladl> g 0,50y Y-Y-V-Y

AR

AR

L] 0)53:-,; Lgl.lb ool Q&; )l_., Yoyov-Y

Yo

Ys

CRC slalas 0,5 S V-Y-Y-V-Y

Eor 3o FY-Y-Y

JL').M: Jo F-V-Y

\R4

YA

Serial slave mode Y-f-V-v

(JTAG) : 550 oSl 2o Y-F-V-Y

( s> ;L) : read black o-v-¥

delay —locked (slo ail> (.5 16 A-Y

A

...DLL &ils LS glo sles V-A-Y




fr BUFGDLL (sls a,ly ciogs \-V-A-Y

£y [~ 535,5 S aie V-1-)-A-Y
ff O — z9,% SIS Y-V -A-Y
ff CLKDLL aJgl slo asb caogs Y-A-Y
ff CLKIN (55,5 goia SIS V-Y-A-Y
f CLKDFB (555,5 <SS Soags Y-Y-A-Y
fo Reset 64,5 Y-Y-A-Y
fo CLK2X-2X 9,5 S F-Y-A-Y
o CLKDV S 00 pdi o295 O-Y-A-Y
| A TS CLK[0/90/180/270] S slo >g,5 #-Y-A-Y
72 DLL JlSe cusgame Y-A-Y
v ©55y5 SUS F-A-Y
v Slhles loos A-Y
FA teeetreeaensesueeesessesas s sss s ss et s s sssesans Read through y-a-v
FA ittt baen Write Back y-a-v
A ol ailslis VY
4 o 5haie dan gl /O 5.5 IS5 V)=V



o) (ol 505 TTL) LVTTL Y- -

) g YIO &l ol 5ty CMOS -LVCMOS2 Y-y )-Y
o ( o s3> Lauls ) PCT ¥-1 )Y
OY et (ISE) XIlINX jtuw jI381 oy lislo zudgi : pgaw Juad-Y
o¥ 5 950 slal3al e 3N -
N ISE 45 153l 4,5 Y-Y
o VHDL . ¢ >,k ¥-¥
0o Mo 059, ol F-Y
OV 005yl (oS L oyl Jsile yewss O-Y
£\ Test bench s G ol! #-Y
£y o) Lol slo (599,9 (2o jlade V-V
al =95 polie adgs A-Y
#f >k o5 9ly A-Y
A YU s >yl oSy sbmyl V-4-Y
70 ST
24 b o255 5 b 659,5 4 ab Lol 11-Y
al /O el ailas 00,8 aslol VY=Y

G



\Al

\Al

\A

Sy b i F Jad-¥

sl Sladd g5l

Sy Sl g 158 e b LSl 613

FURV-IN I ¢

&4‘ .b);. ‘5'>|J.|a:\ )‘lé y-f

sl lakad Jlasl: ags 55 ¥-F

e‘) ‘Pgw )13 f-f

ceslez B O-Y






FPLD 5 tsLu -)

:FPGA adly g gl dondo ) -
b 5 95290 FPLD (WU )b 65, aslip LB IC JLsle Jha! pwyp ,0 orw Gi5u opl 5o
IS o e sl w55 sl oo FPLD 6o 10 590 il 5 il o

(3 4y b glo oo 5l ol )| acgeze) FPGA , SPLD,CPLD ;I o5 e FPLD



Slabd dnagi g bl 5l g abold S0 S weolss () (Jwadi job ] Slabad sl plas” o 5l o
Gl Coms Shilae (b angy ¢ gy aslin LB gla Ll degaze L FPLD aéying o
23,5 (659b e s o ¢ iz

5 TTL siile) oo 5l lax o0 Olabad degamme 3l ool >lb 0)lge 40 a5 aLBIS (5559355 S 5
ail oo byl gy sl labad gl s Jlazms ¥ pame yol> b 4o ¢ ad e oslizul (CMOS
&5 oSl S Al g o gy 9,800 plal (Slalad Jold LS ond 43,5 IS 4wl bl
Bl (o0 5 09500 gy ¢ o jled c e ol Shs i dlaie Sl Sl esliial 5550 )0
55 oo pla 515 Jlaws (ASIC) ol o g (sl 3w o )b siaie clabad 3l oolissl 3,k 5|
09 (oo SBran Jyaze 4 o) U e 465l (2lhb 6l 45 ol Sl loj » ooy
Bl el 480 4y (g e Ay g 4 o9l BdsT sl

WSl red Ny (o0 0t SIPFSS (nl ) K9 D90 4 oud (b Sl gl Jds (e 4
e 5 ol b Cuje s Wigd oo b FPLD alews 4y yol> Jl> o 55 ogeil ags &Y gamee
Ol ol 4u3e o a3 4 i sl olid sl o le FPLD jloslinl sl 2lib (o503
LSy & g2 3l e b Jgame yedS Sgpe 5 (Jlo o5 S ¢ lalejl g g9,

Gy 4ol LB bk g a5 S bl g anelaS >lb gl ladad oy s 4 ol il
cebin g ol Lk S gl byt ¢ i onimmy o 181 a5 ) esliiul (62518 (imes

cosl e



2428, plmil ST g el b FPLD il glgil 51 lazslo 8y50 45 oy Lidr ol 5l o
alys Sy Sl wladad (g 5 o (595 2 Eom Sl ate) oS iz el et <8 )b Slalad (g,
.05.3

il 4l ol (B e g 02 )5S0 (5091 i BB ASIC @ s ) Lol 2y e

: FPGA ‘5}.1) MU).g ‘_};ls Lgl.b |C )L'L';Lw Y-

25 IS8 cl iy asly JB sle oS 3l (5l sl )l ) acgerme e 4 FPGA
s e oLis | wil oo FPGA ) eslgils 5y a5 SPARTAN T JLsL

oooood

o i
= LU
(1]

|I_ID
—/0a

|I_I|:|
[ 100
o
—

I

|

[

|
_[_J=n

|

|

="
00
ao

e = ] =
o & (WUlels I LU 5 JLILY © [=0
ac3dl o | 1 1 I 1 — 1 1| © |30
o3l o o |30
| — 0—3' I | I S | S | S ) S gy S ) S ) S S ) D_ﬁl —10
ac 1 11 1 1 110 1 10
I | — —10
ac AN ) I | N | O | N | N iy N | N | A | B | ) - 10
=N EEEEEEEEEEEE =0
acd = — e e e e e e e —, — — — = 20
= 3 : B

o o (30
E% 5 — — ' CLBs im—m— —r—,CLBs i /—m— 5 %E
O O o |C3ad
O —10
a | I | I | | - 10O

DLL

I/O LOGIC /DH

=

il

aoo

Ooc—3
|:|I_I|
oc—3
oc—

LA

D
XC281 5 DS001_01_0e1 a0
FPGA <55 o) 8L S5l 1) 53

Ol ]
|:|I_I|
aoc—3
o=l
O

o

—

—

U



il
= EIXILINX® =
=| SPARTAN® =
Device Type —=- XC2550™ = Date Code
Package —=jt- PQ208AFP0025 |=
=| A1134280A ~——=— Lot Code
Speed — =~ 6C =
; = } =
Operating Range —== =
= 0O =
R
Y s

el oo oSS ¢35 4w 5l FPGA

0390 o 4 A s lo (pl (slacl adS ol 10 4T N*N s o Sy a4 s,y el BB S ()
Sies g 20 (Combinational Logic block) CLB eb a4

S 5 5 y9bme slo CLB jl eolatul LB ogd 53, 4ol dilgs oo 00,5 e n CLB 31 o

sy Caineds ¢ sy ¢ 55V 508ST ¢ 00T 3y ¢ 00 ez ¢ odilads 1 aiile gl lodl ¢ LT L

y3) 05753 |, RAM g 00§ aulie ¢ 104550

&lyo a5 siwn o CLB ., (Programmable Interconnect) L3, sl Ssbg o o (¥
g e )15 R0 & kil s b 6359 5 b (29,5 JLail 5 saxe slo CLB o5 5

ST RPPI [ JRVESURIC g ST+ £ SR G L RO U EESCHN IS LRSS LI P S

S5 iy o5 FPGA ||



Sy 3959 Sl sy i it sl gl s 095 a5 el Juaie JIOB G 4 1/O wl jo

s!» Slow Rate JyuS ¢ >9,5 slp adl> 4w 50 Pull-up , Pull-down coglic « 24,5 sl

Ol Oliee - w3k (o0 (6399 U sl (Bola f 30 sl ¢ (295 3 8 L g g alS

a>g BB as oil o el (deo Voo 590> VCC s GND ob55 Jlasl el ;0 /O slo asly 20

0l ole> oold usgi Jats jeb 4 YU o lse 5l plas” o >

CLB ‘5}.1) d.ob').g J;l& ‘Sl.h ng -y

Mo . aisl (oo o) Cud )b s FPGA Aa CTR sliai il ossl S ;0 CLB S sl

5 009 CLB soe Vv glls (o5 0+++) Xes05 o6 4 Xilinx s ,5 FPGA ), S48

Db oo o CLB (! 5l 00e YY-YY llo( oS oekon Jz) XCV3200 o6 @ o1 o 2555



couTt

YB
i
G4 ——14 S
Look-Up D Q YQ
G3 — |13 Table Carry
o] and CK
G2 12 Control
Logic — EC
G1 1 R
FSIN
BY J-'
SR
XB
| o
F4 4 5
Look-Up D a X0
F3 — 13 Table Carry
0 and 1 CK
F2 12 Control
LOgiC & EC
F1 "1 R
BX
CIN |
CLK
CE
CLB:Y Jsi

: sibiwe (Combinational) sy sbd gl 1-1-Y-)

F,G,Hs,ls 5525 CLB s _ilaie sl au

Sile oyl ) A F dhie oS 5,0 aily e aS siee Y 4 F &lg F, G Sl g0

LYY oSy e wly oo 5 H sl aidly o0 CLB (gla 609,5 plos b S'sk ool sle 69959

Las 058 oo ad HE ol &y S0 0l 53505 o 5 G 5 F (29,5 51 H o 609,505 oy



3550 092 1y (ilaie V0 A sle oS5 5l (S L) 40 oS e wiily e Sl aw ol 5l eolazul
ailys oo sl (29,59 wigd oolitul pa 3l i g Jius jsb 4y asilys (0 G g F algs 5l 4 ais
21l CLB (25,5 055 L 4z, o3 b o,

Slp g aabl> e V8 G g F lp a5 aiil o look up table < o Sob ol (A3l Lol
oyl alasl> o A CH

058 (o ll (g5 0 Ol e 4 WS oo (25 eyl ) alile Sl als S e Ssl (al 50959
Sl 5o 050 @b 4 a5 FPGA ;5 o0 )b 4ol p aliwg 4 abasl> cpl slo ails 0 09590 polie
D9 (5o et Ssb

Sy idlo Y)Y

FPGA o oo ,L askp alowg 4 ail oo ools ylis aiidgd &0 40 CLB S5 0 o Ssb 0
o a1 955 nl 5 (Ko b c FPGA (uds g5y ol 5l am gl )0 igd (oo g3y aeliyy
5l sage p 1y ilate calies glo JUiSims &S > e Ol b Soly ) - 05 o o

1o M ondd ¥ Y1)

2 S e ol |y S5 g slml (Il 45 05d (e snpd O Gold sue 5 CLB S o
4l 5l ow a5 s (Enable clock)EC 5 Data)D (sog,5 slyls la oMo s ol 5l plas
oM 8D (6395 095 oo Jlad L g S SEL JTESEL > (6939 51 (St s FPGA us 55,

55 0 795 - 09d 4 CLB sl (s09,5 Suo b s H 5 G o F glo Soly 5l plas y 5l ilys oo o



Sl Wil e 0igy YU & yge 4 M uds clock ad ai walys eoliiwl CLB 59,5 g 4
Dy

s ol Sl ,S085 L XIlINX 5,0 FPGA Glises 6 slo oMb cold _polss 105

Digd oo Jd ad b LS ¢« aiwn g i a5 (XCS) Spartan (g pw sle 06 s

cdy Y,0 adxs L (XCS25..) Spartan II 5 <y ¥.¥ wds L XCS.XL) g ,m slo OME ol
FPGA L >Lb 3l oy aleus a5 wigd Jld aiily oo (Latch) mlaw b o o YU aJ L oo

s 1y o9, oo Set g Reset «o Ll Spartan II glo oMW s pimen . 04 (0 aduice

aalgs ools ey Taw a5 3,5 13 osliial 5,50 35 ROM g RAM & )50 4 Wil oo CLB
&l elgl & gy Carry wly o a5 o ls Carry Logic ob & o>y S CLB jo (pien . 0
wled oy allaz sl 4 1 il

o w29 958 dle H 5 G o F wlgs alowg ) Wiy oo o0 « Adder G 4 by o Carry Sls
Sy o0l,8 CaITy oy awg 4 &lgs

: (Programable InterConnect) b L, b Sals g b g Y-Y-)

e €555l OVl ) oles + 09 oo oolitul K05y 4 b [OB 3 CLB Jlasl gl coond
@ oYlasl ! Slsld aiie cwople gl anm b g b (SO e g 4 Jais 3B sl



Lo
9

] 3-State
’—Kg — [ Lines

CLB CLB CLB CLB

%—n——u——

CLB (o oLl £ S

- Cel g5 4 CLB Gl,L| cVlail 28 ps

Single-length (\
Double-length (v
Long-lines (v

o CLB o <Ylail slxl sl (Programmable Switch Matrix)PSM slo ol e
+99) 0 S

.39, o ,5 4 Double 4 Single sls puw Jlasl 1y a5 . conl Jud Jso FET it ) S s
i Jlasl gl g Ll 51 ilises lozsls gl FPGA Glises sl (g pos

Jos @555 50 Wlgty b ol 0nds 00,25 TC 15 b g0 a5 aiied cogase Jlail s 50 b IOB
casles pdy el (A3l JiKs o 4 | IC Gilises slo w0l olais

FPGA sla a0l ol Jose o5 sitwn Versaring 4 g ao FPGA Gl b1 oo 00,iS (sla gum
il pdy GGl ol Slae b g0 S eol

aS ¢ o ls 54 >9 Global Nets and buffers U 4 _ols slo 3L g b puw « YU Jlas]  ogdle

59 B g3 p o W FPGA Jaw 1k plin . 5y, oo ,5 4 Clock slo a6l i



Comd ol 098 oo oolitul Jlasl sl puw g b ,80 ol 5l Reset g Set . Clock (sl Lus a5
A dalgs ool zogs FPGA L (slhb 138l 65 meds Cod [0 o0l o

HIOB b (29,5 — 59955 lo Sgky ¥-Y-)

ol d31 e 5 IC (sla aly (o bl Jos a5 s (55 5 69955 532y 20l 2 B sl Sl

55 L o295« 909y5 Dz 4 lg (o0 a5 S (o0 Uy L IC a4y SLTOB o il onge 1,
b &b

:CPLD g3, aolip b6 s IC Lzl ¥-)

wslo @CPLD Sl sl Bome ay oo opl o

A5 oo o5 3lis 90 5lls FPGA L CPLD

CS e ()

aelp ISy g3, albip g (V

S x> \-Y-)

Bl o CaS VYA - B Ae+ 5 CPLD pas Ll sl oS ygekia Vo G0+ -+ 5 ls FPGA ooe
8, o el a5l cenlin oS 5 sl 0,8 sl |, 48l nl ¢ o] S cud b s CPLD sl
s abdl> 5 55 Ol jlae 5l i CPLD jo siees oS5 @ljlas a5 ..« OR ¢ AND oo

taoly 65l 9 sy aoliy g9 VY-

AR



G5 g b Vet B as gy asby bl aS eoe Flash Ram & )90 4 « CPLD 5o
5995 Gy, aebp Ailg o )b ol o A FPGA Llie o cplas cojls Jlo Ve Sow gl 1) aeb
S5 o wgmmms sdas gl S ile g0 Lghme ey 5ty 4T 5,08 sgzg ey b g ol asli
Lo 6yt s Sz o 4 S bl el PAL & a5 CPLD _Lsls Jls L

90 ol a5 Cool Runner ol 4 o] 5 5 sz oolgils  XCI500 o Lo L Xilinx sls CPLD
A g yme —oiib oo XPLAS)XCR500 3 XPLA3)XCR3000 Jos

O SasS Jle job 4 a5 Wgd oo asle coF VeFee B A @, o XCI500 oolgls
Sl 0 L I/O 4l YY o5 el Macrocell ob a5, acbp LB S50 Y8 sl ls (XC9536)
o CPLD ) a5 ool oy 4 3Y Cool Runner osolgls 5,50 50 023 oo )3 oS solaul

D 2 g § B pan 05 jlews a5 LS e oolaiwl (FZP)Fast Zero Power (555555

oM yob 4 CPLD cilize sl Coound gemsgi F-9

JTAG Controller y-f-
09 oo ooliiwl AEEE1149.1) JTAG s Jasteut 51 o 0,515 15 g CPLD (g5, asb o (sl

2 0905 iy 4l |, CPLD ¢ 5ls s lgs (oo Jlpw Ojgo 4 5 po oz alowg 4 Lxtl o

B 45l g g 9,5 o &yee (In System Programming)ISP & 50 4 55, asbiy Jos

25 Gy aain |y ol g (o sl SHIC 0503

'Y



1/0 Y-F-
Sl soses I/O/Clock « Jsose T/O aius gz 4 a5 el CPLD (656 slo al olon
ooges Jud L Tri state gl cegee 4L)GTS « Reset 4 Set &l osee 4L)GSR ¢ (Clock
al S asile Wil (o 5l g )0 sages lo byl plS e Al ogd o el (Al A Bl

Dil(ee ;o b o, b (699,9) Jgene /O

VY



Jad oM

9 FPGA 55, aslipy JB slo IC 5)50 ;0 aods Jg guls ledbl b ol grw iduw ool 43
o b el oS g6 s IC gl 4 oS ¢ 095 ool il 5 lislo (yizan § CPLD
5y 5l 5l s CPLD 4 FPGA fn colis osae ifs 055 55 |, Jlums odmn 5 ool

2l o oS slas a5l Ll cudils o izmen 5 Ll 3 50 )b (3l 035
T i Slp 5 5 2l Jyame a5 50 @l Gl omlie Sl L IC (] oS 0iS puizmen

59 5 b sie Cuslym o v axg bzib Sle) g, 4 b (e Cewd & Jgame (i 5l e

Casl

V¥



Vo



Spartan Il s lexe Guogi -Y

10 g Sl V-Y
aS Gl pl o (29,5 10 (695,5 Slaogas ol ools olad ) IS o spar tanIL 10 ke Sol,

S8 o Sleiiy 1) esiite o llinl TO sl

T T \
LD SR o Veco
TFF Package
CLK CcK | Bi
= VCC
TCE EC OF io
- Programmable
i ‘ ESD Network
SR
0 D Q
OFF Programmable
K Output Buffer
‘J Internal
O o Reference
Programmable
aQ Delay
SR J
I D Q Programmable
IFF Input Buffer
—CK
E To Next /O
ICE EC To Other
External Vg Inpuls
of Bank

[/O S5l V-Y Jsé

\R4



Loy g oo ad iy g waz glo alabl> Jloiy SUly b (29,5 5 Vb Cepw b la (5995 (n

2 35 5 2,5 3l 550 e L o il (i S ) g 9l a Lo 1, ok sl

o S s reset,set L ols ¥ sl pCE,CLK J 8 sldlfn . cosl saal o lailiwl 1o 5L5 5,50

Lozl 9,8l 53,5 S L g Sl preset L

2ylaitiul s /0 &\}J\ AR d)h

Input Qutput Board
Reference | Source | Termination
Voltage Voltage Voltage
I/O Standard (VREF) (Vceo) (V1)
LVTTL {2-24 mA) N/A 33 N/A
LVCMOS2 N/A 25 N/A
PCI (3v/5V, N/A 33 N/A
33 MHz/66 MHz)
GTL 0.8 N/A 1.2
GTL+ 1.0 N/A 1.5
HSTL Class | 0.75 1.5 0.75
HSTL Class 1l 0.9 1.5 1.5
HSTL Class IV 0.9 1.5 1.5
SSTL3 Class | 1.5 3.3 1.5
and Il
SSTLZ Class | 1.25 25 1.25
and Il
CTT 1.5 33 1.5
AGP-2X 1.32 3.3 N/A

g oo S I3 e g Lol il s el lis U5 o Sliogas

\RY%



CWgd oo S Jiies Ojg0 4 TOB J 8 sl don 5 (25,5 5 599,5 sl 8 b

(Ol o)l s 5 asly o

Cenglio . 05, (oo Vb uilael b a9 0ll (ood g0 0,50 550 o (25,5 (50 0 Sy Job o

g.))g_ao a4 ..\_.4‘5.7 = L 6&9)5 9 ..\.a_....al) ol JLR.‘? ﬁ.c W o..\.S)‘\b & )L.\.A 3pu11— dOWIl 6[.@

.sgspull up g ,Las

sle ol v vy ol aul SO hhug a0, Jsb o pull —up lo cuglia ;0,5 Jlad

Mb‘sadd.uo)&u

pull- up  (slezeglio azs ;o al wialss ol by iy aan wgis Jld pull —up  slo cwglis 31

canal gon S Jsb o ateine hie G0 B gl ol 8 b o 65, 4 b pull- down L

olws Jolis o 9 (ESD: Electronic dischrage) S.gusdls,ls blas o bl zshw acs

il oads cdadlxs 5ldg

Iy ol ol (6,500 9 cdg O sl oolaswl 4y o5l 51 (Soo sl ouls pl )3 5Ldg b 5l Cladlxs 51 £43 90

G (79> 45 By 9398 (o0 ey @ e ) 0900 i leiSle Soe g 0 5y (sl wes (oo

w28 (29,5 g 4 090 o wdl (oo 5L Sy B a5 (285 358 (oo by 09 (o0 g PO 390>

35 oo e VCCO oo

gl Sl Jhius job 4 (SSL) (bls )l maw ;o gl Jitus jsb 4y wlg e 5ldg ) adadl> g4

YA



:L5‘>3)3J'.‘."‘*° \-\-¥

S ols 3,k 5L 5 s 55 4 (639,95 SUILSew (5995 e 3l (2L e SPArtan Il s

D08 o0 Dyge LB Ghie 4 g LS O g0

o=l 3l eam o anl e pelassl 5L sladg ol gloay o lailinl SlIUSw 45 (699,930 12

o VREF a5 0l o olasl I8 Laugi sud wal,d ailin] 5Ls ol 63958 53k b 5 st

BRCNK;

b S S 0,y 3 as eolaswl gl p (g Lz pull— dOWl’l3 pull—up Slesaglio (599,9 ;2 4o

L o2 9y5 pane Y)Y

A B TOB 5 b 51 Ly U515 $laio Gy 5l ions y5bo 4 3 4 0155 (oo (25,5 JuSim

sk

el by b a8 O s b 5 L 51 shaie 5l capiins yoe Wlg3 o g, 3-StAtE S

aBL S (e pal B 1) g S o) Sl

e Lip 0l 5y o il Sl (ory 75, lp Jiae jsb 2 W5 (o0 (29,5 slail ol 52

LS o | YIMA U Wl oo (9,5 12 095 She,

= VCCO 5Ll ()5 (50,5 ool 4 asasly YU 5Ly (295 o lailin] slediSw 5l (pams o

sl

'4



5y 69, 2 slae 058 (oo SLUT AT (B Bl o Jate (25,5 0 A hend oINS e S
45 509y9 JWKem i sl high b oW (5, » 1) ol ciund @90 4 g 00,5 @ )lla 4l s,
& ol Camsg 3T 0 1T s aadyls a5 asil Jate Al SO a4 JUSw i iz Sl
RS XV

= ooliil (699)5 g5 (ols (lis gl [ IOB (69,5 BL ) cinas 00 g5 a Syl Jduy
555 ol oolitul 5,50 8] S & a5 b b VREF s

Cawl ansly el /O L aelgd L aub VREF jlois

/0 s SSL Y-)-Y

o=l o) 5Ls VREF U 3 VECCO 5Ldg as o ools s gs YU yo a8 o lasliwl slo I/O 5l can
=1, Lo IOB jleg, 5 S andas a5 . 040 oo Jate FPGA (o 0 4 (> ,5 & g0 @ b 5l
2l I/ O G as Wl (o 9929 Cudgame opl a0, digd (oo 00uel SGb a5 05,15 ouge
g oolainl Wil o SOL S

25 S5 ol e 3525 4 Sk 90 4 FPGA (o ad 51 S5 2 g3lulaz 51 T/O 3L ez



Bank 0 v ‘ﬁ? Bank 1
I |
= GCLK3 GCLK2 =
[11] m
o (W]
Spartan-ll
Device
o 2
£ =
S GCLK1 GCLKD o
o o
Bank 5 4 [# Bank 4

I/O sl Sl Y-Y JSG

L VCCO 3Ly . aigds oo s 515 o 0 il a5 wil (0 VCCO iz (sl)ls Sib o
C0g (oo adtine oolaiul 090 o lailinl 4 axg3

o 1/0 sla 4l o)lso ool 4o 0,ls VREF wbew] 515 a5 5L s99,9 o lasbiwl slasldy 51 oax
coxsl oo VREF 5lds 6095 (lsis a0 Silogil 50

e VREF (S, Lasb s o 5 il bl 5o &9 4 b K, U351 3 VREF (gl al,
5lids o o 0, Shas sl wl VREF (sle 55 aen Jg 05 00, )50 Sl y0 50 wilys
P Ngd Jate (21>

oo Joilil bis . a S o i, <y 0 5 oS e oslitVREF 5l a8 635,9 csla il

sl e <y 0 5395 slls PCLLVCMOS2,LVTTL

AR



:éﬁ.)MUﬁJg@Gs.b&oéLbdglg Y-y

caily o (LC) b sldshs CLB sl Soby Lol L5l

JUiSms (755 - 2l il 033 polie 5 (CarTy) Jol> JuSimse (5099 Ui Sz Jolis LC

S oo sl ol D oM ol (599,5 s CLB 25,5 LC 12 )5 (55555

2l o el 00 pilejle aline a5 G @ a5 LC Jlg> Joli spartanIl . CLB ,»

P9 Jgar V-V

4o onb (o JolS5 (LUT) gtz Jsaz 69955 4z olsie @ spartanll gog,5 i

SloosS el sl o 16%] g S RAM G wilgs oo LUT jac (504,9 UK Jos jshate

L o 16%2 s Seu RAM S5 b wigdh oS 5 Wilgh oo 455 oy 51,0 LUT gov anssidS o)

S g 1, 32%1

3w 0 jud polic Y-Y-¥

o g & e b ad 4 e O L8 D S G 4 spartandl (o sl 655 olic

Lol

Coil (o0 59955 Bk 3l peiiee yob 4 b Wae w5 b Wl oo O il D (sla 5359
=il oo 50w RESET,SET slJiXws sl)ls isw o Clock Enable , clock sll..

(SR,BY)

Yy



oPSJ,A.J.CBY.A.JSLSA‘_;.\.;.30)&&J}IaG@B&Jbgma)b.&nQ)w‘))‘boﬁ}é)M‘SR

s 59, Jas sl ol Ko b S 2l gl ysbo a0 oS o usSie b a4y jgema | 5l

Cdgd (b s Sal & 50

b ko ;o Y-Y-¥

LS oS ) ge g (2 4SS e o FS sl b

S5 oo o2l 3 0 1) (699,90 oS H e Wl e a5 Wge @l Soe S 5

=95 5 o ol LCLB o wge polgs ass sl ) o 29,5 FO Sl b alie b o

caiS oo ool B FS sl b gla

@ab) GLQ "9.‘4*0' " f—Y—Y

MLYL G b (o2b) @y L) (ol a5 wiS (o0 0y (o0l (&5 03, Sor oud &ly (5 3,

oS e Slain a5 L o0 aillas (B o8, o g0 5l SpartanIl CLB ol o

\.\MBGAWY‘CLB)_QLS‘);‘SLMM) o)'l..\.;‘

‘)LCAS_’J_A[&) 6“)_»‘5....'\ o..\....Sé,o}r:Lo.: ol o)b‘c\SXOR dbwaaL» G@b)dlaﬁn

.Méso

caied o 09t |y puSh (o 03 LAND  (sla o5 542

-9, 10 hhie lgs sl JolSS slp (Jlgie dge @lgs jo Wilgi oo oo &Blg (&5 18, yuno

a8l A-Y-Y

.asb e 3-state ¥ Jols spartanIl sCLB j»

Yy



(RAM) aidl> Sgly Y-Y
casb o Ram abisl> 5,5 Sob pauz Jels spartanll . FPGA
JL Y Jels spartanTl oolgils ans . il onds aailejls ol 5w > RAM  aliil> sla Sl

ablem glail plad jo Lo jaiw ol il oo 0SB ad slael jo 6. ail o0 ol e i

el ot o0ls i a4 S 45 a5 elilen RAM Jsho S5l o . il atily dags
cadl oo g o gl e JuS JiKew bas 04096 Lbss sl e sl

09 Lasine ilg oo Jiiae Hob 4 O ye 90 00l ol

RAMB4_S# S#

WEA
ENA
RSTA DOA[#:0]  [r—
[> CLKA

ADD[#:0]
DIA[#:0]

] L

WEB

ENB

RSTB DOB[#:0]
[> CLKB

ADDRBI[#:0]

DIB[#:0]

adails ol QLo Sl FoY IS

Y¥



o CLB L clio Lasly 0,5 wtl el colazsl ol yoae Jolis SPArtanIT RAM slo 5L,

Cail o RAM (alo Ssl o0

32y 4oy JB (2b o Lo F-Y

S (o ogazme |y (b S oS w2l (oo Blo |y e 23U 0 i (b e

oS ol owd (b il ange sl 2ol e SPArtANTT )5 (g lene (ol yrene S aeS )

LS g0 05 1y (Vs (sla s 23T (5l e 0

s Al 55 | JleelS o) g5l ae

e 2 o V-F-Y

caS oo B ]y ol )l ees a4 canl ouls ooy Lid O S 0 e ol s mole

(GRM) (Lol (ols yoms i ile 5 koDl ools LUT glos (J51s LLsl -

S LCLB G J3b LUT g el slp !y gepw p b s CLB S Sead s Y
LS a sl 3

Yo



To Adjacent

GRM
To
Adjacent=—={ - - [0 Adjacent
GRM Sl GRM
To Adjacent
GRM N
Direct Connection Direct
To Adjacent CLE  |=— Connection
CLB To Adjacent
CLB
Yoy JSE

t ol (PU pno Y-F-Y

Cwl s > lb Vb gl 43 b S LS

a5 gl o, |, RAM cle Sl o S sl a3l IOB,CLB aes wily oo ol S a5 o

aiil o b VY 5l G 4490 by molin . 0510 0929 Jal 8L Lo Jol 4l o (ol

Bl oo aBlS 605 (Bye gl 3 BT A5 09, Bye 0 BT

PSS 29395 B-Y

COg oo 00lS rusgl e aS asl

el 0als ools L B S (0 eall mo 598 IS lgel S

Y¢



Gloka GCLKPADZ GCLKEPADZ
Clock Rows GCLKBUF3 GCLKBUF2 Global Clock

/ Columin
—h>— —T<h>— —h>—
—<— <i>— —<{>—
—t— —T—<i>— —h—
—<i>— <D >
—f}f— ——ﬂ-z;::r :j_,f,_\.{}
- Glokal Clock
W {J“I}W ‘;.? Spine
<> <tb— —Hb>—
<HD> <HD> <HD>—
<H{> <tp— —<Hb>—
<HD> <HD> <HD>—
<H{> <tD— —<HP>—
GCLKBUF1 é éGCLKEUFD
GCLEPAD GCLKPADOD

04 &9 SHS 8- IS

e ol il (oo adl (il o BT g adly 3550 VL o B Y &5 Cesl 0 ool 3 (S5 530 oz
595 oo SWS sla il g3l of, sl a5 aS e gyl ol 1 adsl S asien

Sl oo 5Bl S0 S e aSe s ls 992y SIS Ly Sl

L9 (oo DBl 0jglate den (b srane j0 Lo JUSw SIL Lo by 516 e B sk I (el 3L (5095
LS 3l o]y Wlgs o |y SV (6 sl pos (sl a5t 516 Yo (DLL) (6 g 5 b ail>

LS oo 0a [ S 3l 5095 ek 4 5wl o o0l &3 S 5 639,5 SIS ,LL DLL
S Lids sy oo (1S M olh S5 4y SIS a0 Shte W35 S5 i 5,500 GBS b

Sy (0 B (6399 4 d DS

Yv



Sl pls By laie an . 0 e B3 1) WS 8 Sl S50 5k 4 ds dil> s
158 ez DLL L aiSe gl 1 4ty SO itz 51 458,y J25 5 DLLL 5305 55
15 LT F AT Y VD 51y SIS L oS 1l ¥ 1) SIS Wl oo 45 035 o ool |, sk SIS
L0l o rayS Sl 45 WIS s

gy 0, 5l o FPGA (g3laslel,) (o 5l pias S o 0 Shae (05 (L jsbaie &
Uit d el o a8 oles b ojlaile 3B a1, b oyl b oais 0,5y (gly>l alyb wilss e DLL
RS 13

SIS IRPV R 2

S0l oo dage b e ¥ el spartanl s b ol al clodie

b 555 3y -

Jolss Y

on Y

F gl (g0 03l bl I3l 6 messl e (o

:FPGA guss 0,5 V-Y

adadl> |3l an oo oy XINX 580 6 5 awgs a5 Sl cas )] 4o a5 conl (gol B ok 0,
555 o L FPGA

LA oo sluiis 0 JTAG g master/slave & g0 4 JU w0, jiSpar tanIl

YA



: goir 0 )5y Jol6 1-V-Y

. .59_.., P S 0)5.3.3. oalo ‘_;l.(b p.’)s k5”9’“ Q‘))S)L? ‘\'l-.'.'“ﬁ L Spartann

AFANSPEEN
Device Configuration File Size (Bits)
XC2515 197 696
XC2S30 336,768
XC2550 559,200
XC25100 781,216
XC25150 1,040,096
XC25200 1,335,840

LY o)is.; ‘_gl.b Ju\.o Y-v-vy

WS oo Sliin 1) g0u 0,8y e k> SpartanIl

Slave serial mode

Master serial mode -

Slave Parallel mode

(JTAG) Boundary —scan mode

s o zeogs |, JTAG , Slave serial mode ae g0 0w o> opl 5l L

Las ]y goeal ¥ opl Gob il oS ol oo M2MIMO (sos 0,50 0 00isS (pons slo by

Y4



caes oo iy o, el sla Joe ¥ Jgas

S abip sl Joe V=Y dsaa

Preconfiguration CCLK
Configuration Mode Pull-ups MO | M1 | M2 Direction Data Width Serial Doyt
Master Serial mode No 0 0 0 Out 1 Yes
Yes 0 0 1
Slave Parallel mode Yes 0 1 0 In 8 No
No 0 1 1
Boundary-Scan mode Yes 1 0 0 N/A No
No 1 0 1
Slave Serial mode Yes 1 1 0 In 1 Yes
No 1 1 1

See ol 0l (e Sg2ge ol a I S jglay g ddoer (5550 GSl Bk a0
pull-upccsglio sl)ls (M2,M1,M0) e 4l ¥ . o5le oo Jlad e 1) o0 slodac (550 (Sl
coil e high (o8 in g0 @ g sies JSs

L YUK 1-Y-V-Y

55 525 35, o IS SPATTANTT sty 0,5y slys 45 1o sl 5l 55 59

Slaal gl a5 b 4l Koo 5 0205 oo plnil g 0,80 ln |y satie Jos o polasl slo 4y
S5 g ool 05 oo £, )l daliy a5 aBge LS, Lass /O IS

sl (CCLK) o 0 S SIS asly g M2 M1,MO0 o sla O ol golais! sl s

ss 4 435 b (TDLTDO,TMS,TCK) 5 55,0 5ol slo 1, s DONE &, . PRPGRAM



Gl Son by 05L FPGA Lawsgs sus asi 2,5 a5 ol ,SwdCCLK ousy el goi 0,50

-5, 5 4 FPGA (55535 olsie 4y 5 955 g )l 5l a8

b opleo Sae gl gl oo oolatnl 9,5 Glaie a4 g 0,800 lo AL 5l can aS WS Ay

b ¥ 5L VCCO sla 4l a5 w3)ls LVTITL JuKws s3lasl ol 61, 3/3V ,VCCO w 5L

cgd e YV @

Dgudy 0,5y iylyd P-V-Y

Gl 0als ools lid VIS o spartanIl o o S slp oY Jol cud

)



Configuration Configuratiom Durimg
at Fower-up User Operation

Me User Pulls
PROGRAM
Low
Yes
EPG

Dirives THTT
and DOMNE Low

1

Clear
Configuration
Memory

Delay
Configuration

!

User Holding Yes
PROGRAM
Low?

Mo [a—ouou
Cielay
Configuration
wes
Mo

FPGA
Samples
Mode Pins

|

Load
Configuration
Data Frames

]

Mo FPGA Drives
MNIT Low
Abort Start-up

Yes

Start-up Sequence
FPGA Drives DONE High,
Acitivates IF'Ds,
Releases GSR net

Gk 0,50 sl pyY Jolpe i V-YASS

10,5 A e o 3B F o) >le oy
s 08y 5L -

abadl> o0, Sy -

ool slo a3 (0,8 L -

Eors -

vy



S 028 5955 b aleye all g0 GlaSh (g0 0,50y lade den (gly 9,0 g aaSl (gun 05y 51
il e Sglie ool

D Gy 0,8 HLET V-Y-v-Y

o9 oo LT st 0,5 oW & 50 4 PROGRAM. wb yols 51,3 L o 0,500 5K sl
5L3 3,ls o g 0S o ST LOW & 90 4 DONE wl ols 38 Ui, o 0,50 anl8 FPGA
50995 YIOV Wb VCCINT (o o S0 5Ll 51 L8 (abasl> 0,5 Sb) 09 oo alabl> o 0,5
Lol Vol e, ¥ 5L VCCO

 alibl> ooy 0,5y Y-Y-Y-¥

capd o s LOW &jgo a0 INIT pols 13 L 1) aladl> 0,5 SL 6 FPGA

2 LOW &5 0 4 INIT LPROGRAM  2ils aSi L 1, sty 0,8y il co )15 alised ol o

- diley abisl> gaw 0, B ,0 FPGA 05 o el oS sjlails 5L
s adasle gui 0,80 Job o il mdaw Glie g odg 48 )b 90 Do 4 INIT @l a5 oS g

ao INIT b sl o5 gl popen — drain lal ol oG 51 J31as 51 (6 mKian sl ol plo ol

oS oolawl LOW & g0

Yy



PG 08y sld 001y 0,8 4L Y-Y-V-Y
A LT L 8 0,8 L il o iS00, 3 high o s INIT by &5 23

oo oold e A Ui ye serial mode g, 4 om0, o sols 40,5 L 6l pY Sldes

After INIT
Goes High

User Load Cne
Configuration
Bit on Mext
CCLK Riging Edge

'

End of
Configuration
Data File?

Mo

To CRC Check

serial mode g, ;o Slles s 5 A-YISS

:CRC slallas 40,5 > V-Y-Y-V-¥

sy CRC Jlacie 519058 0 ala FPGA - 315 ;0 CRC Slodac o osls 13,5 5L Jsb o

Slgools &y Las Lo o8 Jliaml Job jo a5 aas olis B oo, LOW 1) INIT 4L FPGA sils

Y¥

S O9h (o0 T s 08



L gy JB FoF-V-Y

aaliy g9, Job 40 0il oo ool (gais 0,50 3390 3,5 b oaims i CRC e s lais

Faws e el ) 5 Jee ez FPGAL

90,5 L aS il opl saims jlis cusl Sewe 0925 High « Done a4l ,51. DONE 4l a6 -)
el ools £, o ool gus 0,5 Jsb o hbge é

(Dgd Jud [/O aen a5 54 (o el ) (gl slo 3-state gjlu ol;1 =¥

i 4S5 320 e ojll LM Codd ase 4y S I L ). (GSR) (5,0, Reset,set oo 5 s Y
(2 o>

(a2 (oo ol i o)l Ml s s RAM @ 5 01 1) GWE (g5l (g (90,5 Jlad -F

2nCCLK b g S Sl o (23 iy S &

el o e0lo Hlas A S 0 aS. 0gh (o0 00uels CO-C7 a5 04 o plosl SHUSA jo £9,0 56

Yo



Default Cycles

oone [T 17
ors T [T T T 1]
csn T LT [T
owe T LT 11

Sync to DONE

Phase
DONE High —+
oone [T T 1T ]
GTS i |
GSR i |
GWE i |
YU

: Jb).w oo F-V-Y

10,10 0929 Jb y (g0 0,50 S 90

JssS a5 olyie 4 CCLK (g5lail ol L1y gow 0,50 wsl 8 FPGA , Master serial ae o

VL

el o (ol Jee SO 5l b SO oo 4 |, CCLK, FPGA |, Slave serial 5 ae o

S U I S RPRERNE S P ERYRPPC AR g

A4



. o (o plail CCLK S jo 50 s G 0,5, L 1 suw 0,5 FPGA cos g0 52 00

FPGA a4 La osls (0,5 )b sV JSKb . 098 o0 atings DIN b jo o ,b sl MSB eols

e (oo LS Jb e )90 4

: Serial slave mode y-f-vy-Y

o3ls o5l FPGA w5 045 oo 3lasl ol (o>, goie S5 lawgs CCLK L. serial slave ase o

6IaL,3)| Vo JSh g oasilo g,y aile 0gd g0y 0, )iosp.lammsd) Ja..usSé\SO}:)tsa

o sl slave serialos ;o FPGA g0 6,5 «5 |, Master serial o o FPGA 4,

caed o ke PROM

33V 25v 33v 33V 25y
E Voo MO M1 Veoo
M2 Veeint M2 Vecint
DOUT DIN DOUT |——>
CCLK
Spartan-ll
(Master Serial) Spartan-|
e (Slave)
CCLK ok 17S00A
DIN pata PROM
PROGRAM —=| CE CED PROGRAM
DONE TNIT RESET/OE DONE INIT
GND GND GND
T [ [
PROGRAM
Yoy IS

el odl 4SS £g 0 1 Cond j0 p3Y Ol

YV



JTAG) : Gy Sl 00 Y-F-V-Y

TEST Accsess Port 5 b 5l (g0 0,50 5 il (o 3L solais] g 4l 55,0 5wl de yo
c S e 00linl CFGINT o35 &l ygiws 51 TAP &)L 5l oo 0,5

b G 0,5y sl ool (b aiey 4 b was o o5l TDT (g5, 5 (6355 sl o0l & &l ygiss o]
RICVT WY PR VE R ES Y

P bl (o0 b 650 (xSl ey FPGA g0y 0 5y sl 5 =150

(IR) 5500 oyl jgims ol 4 CFG_IN @l jgiws 0,5 L -\

(SDR) sols s cdl> ay s sl =Y

TDI J31s 4 s 0,50 slo oolo cas -Y

(RTI)Run-test-idle > 0 8,5 13 -f

IR « JSTART wlygimo 0,5 )L -0

SDR cl> a5 &l jgiws 0,5 L -#

TCK sy -v

RTI & cssb -A

ol oo 39390 aded TAP 5, 5l (read black ) Sl 5L g gam 0,50

30 55 (10X) L (5350 (5ol e 335 o Jlab o |y (50 0,5 sl 523 Sl 4 (550 50

358 oo i (MO,M1,M2) 4L,

YA



e oo olis JTAG 4 Serial Slave sls 39, 4 |, Programmer FPGA 5 s

JTAG Header
— 1M5B1T 1NSEAT
VCC SENSE LA
[1s > é KL vee
01uF,..|-.\
2 |GND
= v L
= 3
4 |TcK
1
100 5
IDI’JpF
= & [TDO
2 A 5[ 8  E—TY 7 |7o
200 if“ 100
:EDDpF .
TMS_IN 1 -
s A 2l A 3 |tms
200 /T/ﬁ
100
100pF
CTRL = L
s > WA 1 ]vec
300
2 |GMD
3 oK Ay Bl\u‘hs —1— Wiy 3 |CcCLK
L l_‘ 10 100
100pF ’
D GND =
- 1 ]
GND L Btz [P :
- 4
D DE . r & |DiP
U1 = TAHC125 U2 E—b D
= 7 |oIN
BUSY U1 = TAHC 125 10 |
PE Vefai2 4 8 |PROG
13 I
SHIELD .
-~ = pp—
DB25 MALE Serial JT -05000 and above FPGA Header
CONNECTOR for EPP parallel ports.

VoY IS

Y4




I (Sle5 3b) read black a-v-v

Sl Wy oo sy 2l gl abasls oy 0,5 ¢ SpartanIl js oo 0,53 ools (guis 0,50
YW

Lo S5k s b LUT RAM . Lo gl 5 Ly ool don s5ime lss 5 oSl o osls (gaiy 0,8 o
239y o )5 A 5,00 il Sl slp ol ol oyl 99> RAM

( &)l 9 ol ):delay —locked s ail> 6,5 1 A=Y

slsulas osb —» (DLL ) delay —locked ail> Jiows pled jlow o> SpartanIl oolyls
53,0 eage |y (A5 (535,5 IS 5 (99,5 IS e (Sinlon pae Bi> 5 o il 3G
LBl oo ol oage g atnly slo SIS aid iy S

5 SIS 5b . wil o mtee s il 51 10 SV wuje5e 098 o0 S, FPGA oyl a5 34
c0gd oo dlewg (pl LIS 0 Bl celh SWS  Sales pas

Sges Byl o 03ls edes M a5 DLL Jlaw Jlez ools 513 L 1, IS o) SPArtanTl

ass ASh oS g3lil ol |y aliwg SIS 55 6yl S b e 4505 ¥ Wl DLL



s sl 69959 5l S2b )“‘>L’ Foeseb a9 oS Gl |y (Sb e 4SS f’l‘ slg o DLL .
LS Gds |, SIS oS L,

DLL . oS adg |, aie SIS 51508 cpai> olys oo DLL: jaw 156 00,5 eald jshais 4
S e b plp 90 1) S Wl (oo (izmen

DLL g SOMHZ ace S5 Jlis gl v oo |, o5ie >b ojla] 2hb ay S 2ylsdl
SaS gslalel, I00MHZ w5 )5 4o |, FPGA Wl s

= Jdo (uilS B iz L) 0 JBls yo aSiul s sjle eslu 1) 00 (b Wil (o0 ST
3l oo St e 8055 L0 FPGA Jos )0 Js wal

S8 s L S Wil oo (g Dyge0 4 DLL g0 pols 18

:DLL &ils obs gl oai \-A-Y

aazie 5,5k ol (BUFGDLL) sas oo Lii 1) ool DLL 5,51 gl ailgsuls sles 5 VY S

Cail e aliwg S350 o JLasl 13 B b g SIS (50,5 o8l 3 sl g g camlie (g, 4

— 0Ons

VYOY JSE

A



L DLL ol ay Jolf (oo yiss b sloi ol - amas oL | adgl DLL ailgsolss ¥ VF\ Y S

S5l (o0 HRan oz slo o )5 o

CLKDLL

— CLKIN CLKO —
CLK90  |—
—| CLKFB CLK180 |—
CLK270  |—
CLK2X [
CLKDV | —
— RsT LOCKED |—

CLKDLLHF
—{ cLKIN CLKO  [—
— CLKFB CLK180 |—
CLKDV [—
—{ RsT LOCKED |—

aJgl DLL wlgsolis ¥ 1 V¥ 5) VoY IS

¥y



:BUFGDLL g 4l awogi V-V-A-Y

IS Vb &gl 5 (slp yho 136 035 w8l lp bg; 27 03l BUFGDLL 5 Ske (6,5 I

S0gh (g0 00 VO S 0 aS 0y, o G o plS

IBUFG CLKDLL BUFG
| 0 — - | ™0
CLKIN CLKD P -
CLKS0 [—
CLKFB CLK180 |—
cLK270 [—
cLK2xX |—
CLKDV }—
L— RST LOCKED |—

YOLY JsE

923 (god [y WS il b S (55,5l 99 6l by atesly slo S 087 4y (oo s olad ()
585 oi |, DLL ,s LOCKED L RST .l & (o s oizmos sl o

soliil 1, 00 o0ls pmedgs cyuily yo a5 DLL gl ailysuliS syl zlboe Sl el o (s yims (51
BNV

1= 6399 S g V-1-1-A—Y

2, 5 9l SIS gie uilS 2 BUFGDLL 5k (sl a5 o pal 1, )l sie SO0 T

Qb o aseie D ata sheet ,s a5 (8L ul5 )8

Yy



e olgi e L 1 63858 Callis . S )l aie S JUKew 4 5Ls BUFGDLL
-l BUFGDLL (I al gl JuSeu

10— 2,5 S Yo)-)-A-Y

$Lalye 3 JuSmw ol 2L oo (1) e S 5l oss ol 55 osims (Lis O 4y (25,3 S
LS o ooliiul (6 el s IS b s i

LS a5 > Sleogas )5 Sl Ko ail 0 50/50(Duty Cycle) IS as > s (9,5 SN
a8 i |

: CLKDLL adgl sbd 4y anogs Y-A-Y

Ly oocezmes slos )8 ;o DLL 5L5 5,50 LSy dad a4y JolS o yiwse adgl CLKDLL algslis
Ll o iy o5l DLL

: CLKIN (5399 guio YW V-Y-A-Y

LS e @3 DLL gl 1, )5 ae S CLKIN ayly

e G 1 Ly 995 oa (5319 o, (5,53 CLKDLL (3, ko 51 (BUFG) 5yl 505 L
-2l S JuSews (n! e 1L (IBUFG) (6l oo S (53555 sla 3L

‘CLKDFB (55959 S™M SGuud Y-Y-A-Y

L CLKO. sl oo (255 0 555 005 ol sl (Sesd i b o250 Sy 4 5 DLL
Sl Y Sead 5l b oS oo Jeaio CLKEFB (609,5 S5 4 Siad ol o1, CLK2X

.oﬁ@MI)éDLL

Y¥



:Reset 5959 Y-Y-A-Y

ol o Jd e SIS e Yo S LOCKED UKo el Jud RST wb a5 3,

LBl Jate ey 4 b Selins JUSew G 4 b (YL JL3) RST wly

: CLK2X-2X 59,5 SN F-Y-A-Y

:50/50 6,05 a5, b oS o adg plp ¥ 5,30 SIS CLK2X 9,5 il

S YOIVO IS a5 > b sl o puoss [X aCLK2X 9,50 39 o lock , CLKDLL a5’ 34
caes oo |y cenpn ad 58 oy o>l DLL o L3,

CLKDV — NS 0siiS gy o955 O-Y-A-Y

S e w2l 1) e Sl 65 il eilS 3 CLKDV GSS 00isS s 9,5 b

Ca3b VLYY EOAN YO0 Wl o N oS 0S5 Ny o 1) e SIS CLKDV
CLKDV 255 4l 45 5)5b 4 0t (o0 s | 15 43 2 Slagl job & Sluogas o]
sl oo Lo dian |, 04100 S a5 >

: CLK[0/90/180/270] <YW o o>9,5 #-Y-A-Y

cacil o CLKIN aie SUS JuSw 505 00 o> o5 CLKLIX S 25,5 a0l
llas i 0,90 ¢ 51 cad b alaly . i o ade |, CLKO 1 56 cis ¥ ado) CLKDLL

cail oo ¥ Jsux

Yo



Fo¥ Jsaa

Phase (degrees) Period Shift (percent)
0 0%
a0 25%
180 50%
270 75%

:DLL $0 cosguzmo Y-A-Y
L DLL slas a4 4l LOC Sl cosgame . 5,0 05> DLL G FPGA jl ais5 2 0o
o oo SIS golio s DLL oz cansbgn . 055 g0 JyiiS |, DLL ol ¥ LY ge csoue daieiin

SOgh g0 VS (o

GCLKPAD3 GCLKPAD2
pLs [ [ b2
GCLKBUF3 V V  GCLKBUF2
GoLkeapt A /A GCLKPADD
pLLt ] [ oo
GCLKBUF1 GCLKBUFO
VY S

Y7




16999 SIS F-A-Y

A 0l (oo (5999 IO JUSms 5l aidly 13 w55 o ol ;3 DLL 5l 25 S JUSns
$99y9 SIS CdS s (il 0Bl (oo o JSB (2955 )0 6099 SW S (o5l (SBL
Sl o DLL gy oo adgs (>9,5 zae S50 CutS b coniiiuns bLS,I DLL

s bl o DLL w5 o a5 |y ienpms SYSe iy S 5l oo 1o s 520 0
LS, 6,8 (Jlw S 5l

$9) = RAM _ola sl sla Sl spartanIl eslgls RAM sla Soby tliogas jl solacsl
il 0 Read/write gl)ls g 00g) (9,50 a5 oS o oal,b all 3

s Jis 15 by RAM aliils slo S5l 5 5 - bl (oo oy B2 38 (sllo aliils sl 5o
(G 0,50y olgsds 0ls o3lail (sl Wilgs oo g g Dyme Ay & ,e Read/write g &g
caes oy oole b Sy 55 4 RAM abisl> sla Sl 058

o bdos slaoe A-Y

A oo Sy 1) Slles as Y RAM abil> sla 5l

Read through -

Write Back -

Yv



:Read through y-a-v

obey 3o RAM =9 9y = Leools g0, 8 el 8 asiles Oye (g9, g le> u*’)OT

L QBJS*‘—“’—' &by algs s aS bl (e pgd ax 0 ool ) SO (Sasye (S5 el by, 00l

LS e e il el Ll ags Jsb s eyl Uy s Jlas! ols cass 51 ol

:Write Back y-a-¥y

S Ngl e alhg ababl> 3o 4y (69,9 la oold 9 0,5 o 518 e Dye (59, 2 g ol

: ol aililis’ 1e—¥

o e L ) Lol RAM (Ssl YOV ANV S

RAMB4_S# S#

WEA
ENA
RSTA DOA[#:0] e

[> CLKA
ADDRA[#:0]
DIA[#:0]

] C
WEB
ENB
RSTB DOB[#(]

I'> CLKB
ADDRB[#:0]
DIB[#:0]

WY S

v

>



RAMB4_s#

—] wE
—=n
— &®sT DHO[E:D)
— > CLE
) ADDRED]
) DI[#:0]

YA-Y JSM

RAM aldl> sl Ssly o0 5 Goe Coms Y g . 0,0 1,00 5l Jites 5 Slee RAM S50 12

s e L5 ]
O-Y Jeaa
Width Depth ADDR Bus Data Bus
1 4096 ADDR<11:0> DATA<0=>
2 2048 ADDR<10:0> DATA<1:0>
4 1024 ADDR<9:0> DATA<3:0=
8 512 ADDR<8:0> DATA<7:0>
16 256 ADDR<7:0= DATA<15:0=

: o9k a0 b 1/0 S L N-Y
Sty (o 05 oo ol 05laie dan (gla /O a5 W oli5 L1/O solie Lotz SPAr@ATT 00
oo g8 dumas 5y 0 y5lite 4an [0 glio, w5 oo s |, il slo 1O 5l xws g5, 5
S 4l |y 6, loje (5959 30 (29,5 il el ke (g oo ol Alausly 4y 4wl

Lol sl 6 ooz 5 5 S 61 s 993 (o0 5,5 FPGA 8,1 5 o3l o jhailen.s S

¥4



ey 43S 5l 09 oo sdmline Ll jo o lasbiwl slo I/O o5 ialidl 4 5Ls 5 098 0 (b
il (oo e ol Y L L la VO a5l cnlpbine el Gl Sl (lizrod s S
S0 ol 4 53 L adeliy 095 oo s S 25 g JASIH el 3B oS s
st 4on /0 s 5oy Jor s 5 BB S luie sl aliog ity 1O Gl ot Sl
IS CBlanl 5l ams ol b 0,5 5 S slige 5] ol ola] 3 uitind sl /O BYF wily e
s o jgliie dan T /O slo Sols Vb e oo g osily 55 b abidls sla ol b o foilins] (slo o 15
e b cis pull down L pull up b o bl &0 0 |, LVTITL 59,5 sl il sl o
LY s TOB o )ls 1) )5 Lol b ks 0,5 10 (658 I gl ) ol cions 0 lag S
R PR IOB Jsls ,o 3-state  JuXew sy W9 =9 e e (69959 Sy Su il

il o gl 4 ples @ L MW 8 D wiile 53 ki 3 55k sl !
DBl e Dl Ty Ll (6999 JuSKw slp She ctlagSS plej (SIS lr s L2 3B 5395 3L
e w75 35 5 (VREF) arje 6355 505 (sl (solassl b oy5lais ane sla T/O.
sle VO glgsl f Jgas 055 (e oolitwl (39,5 5 (839,9 yl0de s 5l a5 05,8 (VCCO)
S gm0 SSb o o lastiwl o] 5l eslatuwl &g 48 a5 Cawl sasl 5Ls 3,50 VCCO , VREF U o, lastes!
VO j5 45 590 0. 3igd Jate i 5,90 5ty & VREF , VCCO 4L 0L FPGA o L

0,5 eolatwl /O flgie & ol o 5l )lgs (oo 0l 5L 5,90 VREF (60 lastes]



(oily 5Ws TTL) LVTTL 1-11-¥
YIY 5Lty L aS leo,s, ol ETA/TESDSA s luslewl gl IS Gow Xy LVTTL s st
Lol oo A e S s

caily o5 63k VREF 4 g 5,0 5L3/3V . VCCO 51y 4y s laitul !

L cdg VI sy ity 5lg CMOS -LVCMOS2 Y-1\-¥

iy 5 bl ol sl 00d oLk T 51 5 el sl laitil b ey Y18 55 ol LVCMOS2
5,9 5L VREF & 4 5,ls 55 2/5V . VCCO s

1( ol 51321 Luwlg ) PCL Y-1\-Y

5,08 ks s YV Jsles VCCO 5y 4 5 5,05 5L VREF 5tdg 4 PCT s il

LW o S s ksl SV L 33MHZ LPCI sl T/O oy 0,5 6

Cbl (se patin £ Jga a4 azgi b lao libinl e

7Y Jsan

o)



Input Output Board
Reference | Source | Termination
Voltage Voltage Voltage
1/O Standard {VREF} {VCC{]} {V'rr:l
LVTTL (2-24 mA) MN/A 3.3 MNIA
LVCMOS2 MN/A 25 MNA
PCI(3ViEV, MN/A 3.3 M/A
33 MHz/66 MHz)
GTL 0.8 MN/A 1.2
GTL+ 1.0 MN/A 1.5
HSTL Class | 0.75 1.5 075
HSTL Class 0.9 1.5 1.5
HSTL Class IV 0.9 1.5 1.5
SSTL3 Class | 1.5 3.3 1.5
and |l
S8TL2 Class | 1.25 25 1.25
and Il
CTT 1.5 3.3 1.5
AGP-2X 1.32 3.3 MNIA
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| counter.vhd « _[o|x|

File Edit
B BB o hA%%%
1 library IEEE: A
2 qyse IEEE.STD_LOGIC_ll64.ALL:
3 nysze IEEE, §TD_LOGIC_ARITH.ALL;
4 use IEEE.STD LOGIC UNSIGNED.ALL;
5
B8 -- Uncomment the following lines to use the declarations that are
7  —- provided for instantiating ¥ilink primitive components.
8 --library UNISIM;
@ --use UNISIM.VComponents.all:
10
11 entity counter is
12 Port |
13 CLE: in 5TD_LOGIC:
14 RESET: in 3TD_LOGIC:
15 CE, LOAD, DIR: in 3TD LOGIC:
gll=] DIN: in 5TD_LOGIC_VECTOR{3 downto 0);
17 COUNT: inout STD_LOGIC_VECTOR(3 downto 0)
18 [
18  end counter:
120
<1 architecture Behavioral of counter is
22
23  begin
24 - Required Libraries
25  --library IEEE;
28  --use IEEE.3TD_LOGIC_1164.ALL;
27  --use IEFE.3TD LOGIC UNSIGNED.ALL:
28  --use IEFE.3TD LOGIC ARITH.ALL:
22
20 -- 4-bit synchronous counter with count enable,
@1 -- asynchronous reset and synchronous load [
32
123
24  process (CLK, RESET)
28  begin
El:] if RESET='l' then
=27 COUNT <= "0000":
28 elsif CLK='l' and CLE'event then
20 if CE='l' then
40 if LOAD='1' then
41 COUNT <= DIN:
142

£

else hd
3
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i+ BATCH CMD : setPreference -pf
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J#** BATCH CMD | setPreference -p)
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YA



XC25150 sl asly cimogy ) dnmand

& XILINX®

Spartan-Il 2.5V FPGA Family:
Pinout Tables

DS001-4 (v2.5) September 3, 2003

Product Specification

Pin Definitions

Dedicated
Pin Name Pin Direction Description

GCKo, GCK1, GCK2, No Input Clock input pins that connect to Global Clock Buffers. These pins become

GCK3 user inputs when not needed for clocks.

Mo, M1, M2 Yes Input Made pins are used to specify the configuration mode.

CCLK Yes Input or Qutput | The configuration Clock /O pin. It is an input for slave-parallel and
slave-serial modes, and output in master-serial mode.

PROGRAM Yes Input Initiates a configuration sequence when asserted Low.

DONE Yes Bidirectional Indicates that configuration loading is complete, and that the start-up
sequence is in progress. The output may be open drain.

N No Bidirectional When Low, indicates that the configuration memary is being cleared. This
(Open-drain) pin becomes a user I/O after configuration.

BUSY/DOUT No Qutput In Slave Parallel mode, BUSY controls the rate at which configuration data
is loaded. This pin becomes a user /O after configuration unless the Slave
Parallel port is retained.

In serial modes, DOUT provides configuration data to downstream devices
in a daisy-chain. This pin becomes a user I/O after configuration.

DO/DIN, D1, D2, D3, D4, No Input or Qutput | In Slave Parallel mode, D0-D7 are configuration data input pins. During

Ds, Ds, D7 readback, D0-D7 are output pins. These pins become user I/Os after
configuration unless the Slave Parallel port is retained.

In serial modes, DIN is the single data input. This pin becomes a user /O
after configuration.

WHITE No Input In Slave Parallel mode, the active-low Write Enable signal. This pin
becomes a user /O after configuration unless the Slave Parallel port is
retained.

TS No Input In Slave Parallel mede, the active-low Chip Select signal. This pin
becomes a user /O after configuration unless the Slave Parallel port is
retained.

TDI, TDO, TMS, TCK Yes Mixed Boundary Scan Test Access Port pins (IEEE 1149.1).

Veoint Yes Input Power supply pins for the internal core logic.

Veeo Yes Input Power supply pins for output drivers (subject to banking rules)

VRer No Input Input threshold voltage pins. Become user [/Os when an external threshold
voltage is not needed (subject to banking rules).

GND Yes Input Ground.

IRDY, TRDY No See PCI core These signals can only be accessed when using Xilinx PCI cores. If the

documentation

cores are not used, these pins are available as user I/Os.
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Spartan-l 2.5V FPGA Family: Pinout Tables &L XILINK®

XC25150 Device Pinouts XC25150 Device Pinouts (Continued)
XC25150 Pad Name
¥C25150 Pad Name Bindry Bndry
Funetion Bank | PG208 | FG256 | FGASE | Scan Funection Bank | PQ208 | FG256 | FGASE | Scan
[GND - F1 GHDE | GHD . ] 7 =] GE L1 4
™S . P2 o3 5] . Lo 7 - L5 H7
o - = = = = o 7 P23 HA e | =
7] 7 E1 | =4 1'C, IRDYTT 7 Fad G L3 | ==
Ts) 7 - ) 07 GO - P25 GMDe GMD*
o 7 AZ F5 23 Vooo T F26 E::L_‘,(}?_ B\'-}éc?-‘
GND . ~_ | S | G v, B | Pes vl Sn
o 7 F4 Bd ce | =23 o Bark & | Bank &
o 7 Ea | = Vo, ROV B P2t Jz M| e
T . ry
e E — Vicinr > P28 Vet | Voo
8] 7 E3 G5 | o242 ) g ME | =2
o 7 S D2 F3 245 o 3 F2o H1 M3 | =%
GND - - GND* | GND* | - 7] 5 T Mi | &=
Vooo 7 Vooo | Voco e ;
e IR o \ ] Pan M M: 241
UG, Vagr 7 FE ] E2 | 248 l':c" add 8 Fat : 4 JN' nad
1o 7 F7 Fa Ef EL Voo 8 B;r:-'k}é. B‘;ﬁé‘g-
o 7 Gd 54 GHD . Paz | GND® | GND*
= T Gy | =7 78] 8 ] K5 N3 | 47
Vo 7 E2 HE: | =6 o B Pad ke T
o 7 Pa E4 F2 | =2 s 5 T =e
o 7 LN 3] 5 | P® | K F2 | =0
', Vper 7 Fo o1 He | 269 ) 8 %] P4 | =2
) 7 F10 E1 S s 5 m e
GND - P11 | GND® | GND* o B P36 4 R EER
[ 7 P12 Vooo | Voco ! 7 2
Bark 7* | Bank 7* ::C' - Ej; - L - 2| Sm
5 M CZINT - CZINT CEANT
Voot - P13 | Voot | Voo o g o | v \:L
o 7 Fid F2 Hz | 275 oo Bari 2 | Barr B
o T | Ms | e8 | GND -~ | Pan | GND* | GhDt
o 7 U o B Pai ka T | @
] 7 Fi J5 287 G, VegF 5 P42 M1 R4 380
5] 7 Fig F4 Z | Zm0 5 5 7 =
(=] 7 i 7] B P43 4 | =s
o 7 F17 F5 K | 299 s 5 e TR
s} T P18 G2 L8] 302 o 5 e 202
GND . F18 | GND* | GND* 5 5 R
Voo 7 - Veoo | Vooo - i z
BaD2, | godmo, o \ ] Pad 2 Uz | =8
1D, Vpge 7 P20 H3 Ka | 308 ::' Veer 2 Pa vm VT:] il
o 7 | P2l | G4 | Ka | @08 oo Bark & | Bank &
%) T - Hz2 L& 3 GHD N N GND* g




& XILINK® Spartandl 2.5V FPGA Family: Pinout Tables

XC25150 Device Pinouts (Continued) XC25150 Device Pinouts {Continued)
XC25150 Pad Name Brdry XE25150 Pad Name Brdry
Function Bank | PQ208 | FG256 | FGA56 | Scan Function Bank | PQ208 | FG256 | FGA5S | Scan
o ] T3 P T4 | 404 Vo 3 P6b | Yoo | Vooo
78] B 5 Wi | 407 Bark 5" | Bank 5*
ITa) & V2 440 NozInT g P&E | Vooinr® | Vooiw®
o 5 : : o T 55 o 3 P&7 RS AR3 | 494
[ & | P47 | N2 Vi | 418 o 2] [ [ VE
GND = E GND* | GND® | - o z wa | =2
o 3 M4 | wz | 419 e 5 4B9 | S08
o . T o 3 &g N7 Yo 508
o B . . V4 405 o 5 V10 g2
o 5 T o v T 8 o g P70 T& T EE
o 5 =T — IR o 5 P71 FT | AB10 | 524
i : e = TR GND - F72 | GND* | GND"
GND - FE1 | GND® | GND | - Voo 2 areog, | Yoce,
:‘:2} s Egj \':2_. k’fi ¢35 V0, Vrer 5 P73 Pa Y10 | 524
: Bab ¢ | Bak 8¢ ] 3 P74 A7 Vi1 | 527
Veco 5 P58 | Veoo | Veoo - Vo 5 v Wit 50
Bark & | Bank 5 o 3 P75 T2 | AB11 | 523
Mz - PEd A3 Y& | 428 o 5 1 | s
I 5 5 g WE 443 NozinT g P78 | Voot | Vooiwr®
o 5 - - AB3 | 448 I, GKI 5 P77 Ra Y11 | 545
e b - M5 T 449 Veoo '] P7a Voo Voo
GND - - | GNDr | GhDt | - Bark & | Bank 5"
o 5 | P57 | T2 v& | 452 Voo LR e | e,
o 5 Aad | 455 GND 2 P78 | GND* | GHD®
ve 5 AB4 | 458 I, GCKD I a0 N3 wiz | 548
vo : Fe we | 48 [s] 1 Pai NG ENEED]
gcr:D 5 P-SB GIT\ISD‘ ra:lfnr = e 4 A
— — 1 o rl Faz Ao Yiz | &8
Voo 5 E.;r|L135 B:‘ﬁécé. o 4 MO | AAlz | 9
VC:, VRer 3 PGSO T4 AAE AET &) 4 Pa3 Ta AB13 Ee2
o 3 PED Me 2B5 | 470 Vo, Virer 4 a4 Po [ A3 | 556
= T— [T T
o g R N I " caric & | Bencd
- GND - PBE | GND* | GND"
e 5 TS m? 47 o 4 Pae | Mi0 | i3 | &e8
tg z Pet N8 ’:‘; ﬁz o 4 Fa7 R0 | vi3 | &1
1o, v, 3 Bz RS we | 438 vo 4 _ _ Wis | e
i o ] PEA Fi0 | AAdd | sa0
R v =
o 4 vid | e
o 4 Pag | Ti0 | ABME | o2
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Spartandl 2.5V FPGA Family: Pinout Tables

ST XILINX®

XC25150 Device Pinouts {Continued)

XC25150 Device Pinouts {(Continued)

X C25150 Pad Name Brdry X C25150 Pad Name Brdry
Function Bank | PQ208 | FGZ56 | FGA5SE | Scan Function Bank | PQ208 | FGZ56 | FGASE | Scan

o 2 Pan | R11 | AAIS | 55 o 3 - - Ui | 877 |
[— - P | Veomr | Yoorr |- o 3 - - vzl | esn
Vooo 4 P2 | Veoo | Voo | - o 3 - Ri6 | Ti8 | e3a

Bark 4" | Bank 4* o 3 Fii0 | Mid | wez | eas
GND - Fo3 | GND® | GMD* | - o - - o e T
o 4 Pod M1 Y& £aa Voo 3 R Voo [ N
U, Vper 1 Pos | Ti1 | AB18 | & Bark 2 | Bank 3*
o 4 - - AEAT | o U, Vegr 3 Fi11 | Li4 uz1 | ean
o 4 Pos | MNid ViE | &7 o 3 P12 | MiE | T2o | eo2
o 4 ; RiZ | Y46 | &0 o 3 ; ; TG | &5
o 1 ; 3 AT | 613 o 3 ; 3 voz | eo8
o 1 - - WiE | 816 o 3 2 Lz | 121 |
o 1 FO7 | P11 | ABIE | &19 o 3 Fi1z | P16 | Ri8 | 704
V'O, Vper 4 Pos | Ti2 | AB19 | e22 o 3 . - uzz | 77
Veoo 4 - Voo Voo - Iy, Vpgr 3 P14 L13 F19 70

Bark 4" | Bank 4* Vo (%) 3 F115 | Wig | T22 | 712
GND - - GHE® | GND® | - GHND - Fi16 | GND* | GhND* | -
o 1 Fog | Ti3 YT | 25 Voo = P | Voo | Voo |-
o 4 - Miz | vi6 | ees Bark 3 | Bank 3*
s} 4 - - ARiB &M VenInT - P18 | Voot | Voomr® -
Vo 4 - - WiT | &4 Vo (D5) 3 P18 | Mi8 | R21 | 718
o 1 Fi00 | RiZ | AB20 | a7 o 3 F120 | Ki4 | P18 | 719
GHD - - GND* | GMD® | - o 3 - - P10 | 728
o 4 - Pi2 | AA{D | &40 o 3 Lig P20 | 728
o 4 - ; VT | ez o 3 Fizi | K42 | P24 | 73
o 1 ; 3 YiE | &d8 o 3 ; 3 NiD | 7ad
o 1 Fiol | P12 | AS20 | e49 o 3 Fi22 | L5 NiB | 740
o 1 FloZ | Ti4 | WiB | es2 o 3 Fizz | Kiz T
GND - Fi0® | GND | GND* | - GND - Fiz4 | GNO- | GHD® | -
DONE 3 Fi04 | R14 | ¥i9 | ess Voo 3 - Veoo | Vooo | -
Vooo 1 Fi0E Voo Vooo N Bark 3" | Bank 3*

Bark 4* | Bank 4* IO, Vrer 3 Fi25 | Ki6 | W21 | 748
Veoo 3 FI05 | Veoo | Vooo | - Vo (D) 3 Fi26 | Ji6 NZz | 749

Bark 3" | Bank 3 o 3 - 14 | mie | w2
FROGRAM 3 FiD& | Pi5 | W20 | e58 o 5 gere B[R e S e S
VO (THIT) 3 F1OT | MAE | viD | esa 5 5 - - wnlEEs
s I:DT.I 3 =] MHi4 21 Bal l""l'}:INT - Pioa \"I'D3INT‘ VL'L'INT‘ -
o 3 - - van | eSS VD, TROYTT 3 Fi20 | MG M2z | 7ed
o 3 - _ AR | oS Voo 3 P30 | Veoo | Vooo |-
o 3 - T8 | w2l | & Bark 3 | Bank 3*
GND . . GND* | GND* - Veoo 2 FI20 | Veoo | Mooo -
o 3 Fl0g | mMi3 | uzo | &74 Bark 2* | Bank 2

GND - Fi31 | GND* | GND® | -
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FLXILINK® Spartandl 2.5V FPGA Family: Pinout Tables

XC25150 Device Pinouts (Continued) XC25150 Device Pinouts (Continued)
XC25150 Pad Name Brdry XKC25150 Pad Name Bndry
Function Bank | PQ208 | FG256 | FGA56 | Scan Function Bank | PQ208 | FG256 | FGA5SS | Scan
RG] Z Flez | Hie | Lz0 | 7&r | o 2 - - cez | o6
o z FiZ@ | Hi4 | L7 | 770 'O (DN, DO} 2 P53 | D14 | D20 | 28
o 2 - - L1g | 7ra I [DouT, 2 Pisa | ci5 | c21 | =2
) Z | Pl34 | HE | L2 | 778 BUSY)
o 5 : e T GCLK 2 P15 | D15 | B2z | &%
0l o G ) Voo 2 g2 | Vooo | Mooo
St o e e
Veoo 1 P18 | Veoo | Voo
Voo 2 E::'-lf? B:ﬁé 8 Bark 1* | Bank 1*
GND - FE (oo | G 0o z FIET | Bid | Ao
o z Fi38 | Gi4 | Kzz | 7e8 GND . P18 | GNO” | GNDZ
7] z P13 | GiE | J21 | 7o ol _ P18 | &5 B20
= - = ek 1 Fie0 | Biz | C19 0
= . e Y TR V' (WRITE) 1 P11 | o3 | AZD 3
o z Fi6 | Jzz | eoe o ! Bie | &
o z A | me o ! el ] e
o z Fidl | Gi3 | Hi8 | &2 o ! G2 | o 2
: GND - - GND* | GND®
tf}j-Dz' e :ﬁ - Fjs . \:'_2” _ ot ] 1 Pig2 | Ald4 | AdD T
v‘i;‘_’” T :r’_*'"_T ;L'i‘” _ 1o 1 BiE | 18
o - Bark 2* | Bank 2° 1o 1 Et6 | 2
GND - F145 | GND® | GhD* | - 1o 1 e o
1o (D7) z Fi45 | E18 | Hzz | @18 1o 1 Fles | Bi2 g | &7
10, Vpgr z | FidT | Fid | Hi8 | & j”D 1 - ENU i”D‘
I B [+ 8] - oD L€ ¥lr]
% e A il
= - T 10, Vrer 1 F1ed | ci1 a8 | a0
= = ] o 1 F1E5 | A2 | BT | 33
= = _ _ e — o 1 E15 | 36
o 2 Pi42 | Ei5 Flg | =4 e 1 : Al
VD, YRer z Fis0 | Fi3 F21 | a2 o ! ot e
- = T I o 1 P65 | Ad2z | o8 | 45
) Bark 2* | Bank 2* 1o 1 - - D14 48
GHD : e T V'O, Vrer 1 Fer | E1 E1d | &1
5] 2 | PISt | E14 | F20 | &4 e 1 | &8 | B | A6 | 84
5 = TN bnT GND F1€0 | GND* | GND*
|'I - '|f|:| i ] |'I -~
0 el - [ - [em ] e R P et
o T | Ptz | Ei@ | Dz | &7 bzl ~ | P17 | Voomr | Voot
o 1 P72 | All CE | &
SND - - GHD" | GNE o 1 Pi73 | C10 | B5 | 6D
tg i B16 EE ﬁ o 1 215 | 66
o 1 Fiz | &8
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Spartandl 2.5V FPGA Family: Pinout Tables FTXILNK®

XC25150 Device Pinouts {Continued) XC25150 Device Pinouts {Continued)
XC25150 Pad Name Brdry XC25150 Pad Name Brdry
Funetion Bank | PO208 | FG256 | FGA56 | Scan Funetion Bank | PO208 | FG256 | FGA5E | Scan
Vo 1 Pi74 | BHO 14 72 [— = P28 | Voot | Yoomm
Vo 1 . . B4 75 Voo 0 P97 | Voo | Mooo
= 1 | P75 | D0 | D18 | 81 Bark (" | Bank 0°
= 1 | Fi76 | A0 | i3 | &4 GHD - | PS8 | GNDY | GNET | -
GND -~ | P77 | GND | GhD” | - ve S il e S
Vomo " : Voo | Vo - D, Vegr 0 [ P00 [ ce Ed | 1&4
Bark 1* | Bank 1* L8] 0 - - 2] 167
2, Ve 1 PiTE Bo B3 a7 L8] 0 20 =1 c7 170
o 1 Pi72 Ei0 E1i2 a0 o 0 - D& o7 173
L8] 1 - AQ B2 a3 L8] 0 =1 176
L8] 1 Pig0 09 02 98 L8] 0 - - AL 179
L8] 1 - cq2 a9 L8] ] P22 Ad D& 182
L8] 1 P18 AR (1R 102 IO, Vipep ] P23 B4 Ce 185
I, GCKZ2 1 Pig2 [ At 108 Ve 0 . Veco | Vooo
GND R IEEEECRIEEE D ek 0 arkc 0y
\k'lu:):):u 1 P184 l'lrl_'l:):l \‘ll':':c' - GND - - GNU GND" -
Bark 1* | Bank 1* L8] ] P04 E& BS 188
Voo 0 Pi24 | Voo | Vooo . o 0 . (i3 E7 101
Bark O | Bank 0* o 0 " ) 24 04
I, GCKS 0 P185 BE c11 | 109 o 2 - - s 87
Voot g P85 | Voomr® | Veomr® | - o 0 205 A3 B4 200
L8] ] - - E1i1 116 GHD N " GND* GND "
L8] 0 P87 AT A 1149 1o 0 " C5 23 3
o 0 Z (v B0 | 422 o 2 - - TR
o 0 Pies | as o0 | 425 5] 0 : - oc | =8
I, Vper 0 Pigg | B7 & | 128 s ] e | & FERERE
i - ] - LT ' .y - -
i E B;rh&" B\;ﬁE%‘ Ifr: K— l: E::; -,rr.:4. xac‘f
GND - Pio0 | GhD* | GhD® | - oo | arte | Baci e
Ts) 0 P1E4 [ B4 1234 Vooo 5 P28 | Vooo | Vooo
o 0 PGz o7 E1il0 134 Bark 7 | Bank 7*
o 0 - - 1o 140 odA801
L8] 0 PigE ET Al 143 Notes:
o 0 " - 7] 145 1. -I:f':.rl:glsand TROY zan only be sccessed whan using Xilire PC)
o 0 - - Bs 148 2. Pads labelled GND*, Vecpr" Voo Bark 0, Voo Bank 1%,
o 0 Piod C7 Ed 455 Voo Bark 2%, Vooo BanE%‘. Voo Bank 4°, Voo Bank 5%,
Voo Bank 8%, Voo Bank 7* are intemally bonded to
L8] 0 PHQE B& A7 158 ireleperdent ground or power planes within the packags.
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}:XILINK' Spartandl 2.5V FPGA Family: Pinout Tables

Additional XC25150 Package Pins Additional XC25150 Package Pins (Continued)
PGizos FGasE
Mot Connected Pins Voot Pins
P55 PER | . | R | - | R EE E1& F& Fi7 G7 ]
T Ga G4 G15 G168 H7 Hig
— I 18 FT Fig A7 Ri6
Ve Pine 7 T8 TS Ti4 T15 Ti&
Fi i i - -
Cd3 | c14 | D4 | D18 | E5 | Ef Us | wF | we | wiB
ME MiZ ] N3 Fa Fid Veoo BANKD P_m-r-
Voo Bankd Pine FT_| F8 | F@ | A0 | &i0 | G
ER | Fa R - | N | N Vi Bank 1 Pine
Voo Bank 1 Pine F3 | Fid | FE | FiB | Gz | @is
B [ F ] - [ - [ - [ - Veeo Bank 2 Pins
Voo Bank 2 Pins GI7 [ M7 | o7 [ Ki6 | Ki7 | Lis
HIT | A1z | - 1 - [ - Vo Bank 3 Pine
Voo Bank3 Pine Mg | Wi& | Wir | Fir | AI7 | Ti7
NI EE I Vo Bank 4 Pins
Voo Bank 4 Pins TIZ | T | Ui | Ui | UfE | UiE
[ m ] - [ - [ - [ - Veeo Bank 5 Pins
Voo Bank 5 Bins T ] T ] ur ] us e T uto
| we 5 1 - [ - Vo Bank 6 Pine
Vg Bank & Pine M7 | W6 [ N7 | Pe [ RE | T8
s [ e T - T - T - T - Vo Bank 7 Pins
Viop Bank 7 Pins [ET] | He | JB | K& KT | L7
& | He 2 — 1 - [ - GND Pins
GND Bine A1 A2z B2 B21 ca G20
Y] XT3 Bz T =3 = N 10 IR Hz TE J1a
=i =T = = =5 =5 K K0 HE Kz K13 it
G0 | &l H7 He He | WD el I L L S
17 B N NTs KB & X[ [XETS) ER Wiz M3 WL
KE o ¥io R 5 7 NG N0 FAT N1z 5B Nid
o | O R2 | AR5 | T BE N L L A
Mot Connected Pins L& e Lo TR ABT ABZZ
P4 | [=E} - N - . Not Connected Pins
o@n AZ a8 A12 A3 At4 B
B16 (] ] ] o1 o4
Dig ] ET2 ETT ETQ Fii
G2 G22 HE1 3 J4 K2
(RE] Kig 2 19 ] W7
Wz P F FE FH ZE]
R20 Re2 IF] Uie Ve Wid
Wis | Wis | Wig Y5 22 AR
BED AEQ | ARID | ARAI1 | AAIE | AET
AEE | ABAZ | AB14 | aBZd . e

TTAZ00
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v X I_ NX@ Spartan-ll 2.5V FPGA Family:
I I DC and Switching Characteristics
DS001-3 (v2.7) September 3, 2003 Product Specification

Definition of Terms

In this document, some specifications may be designated as Advance or Praliminary. These terms are defined as follows:

Advance: Initial estimates based on simulation andfor extrapolation from other speed gades, devices, or families. Values
are subject to change. Use as estimates, not for production.

Preliminary: Based on preliminary characterization. Further changes are not expectad.
Unmarked: Specifications not identified as either Advanca or Praliminary are to be considerad Final.

Except for pin-to-pin input and output parameters, the AC parameter delay specifications included in this document are
derived from measuring intemal test patterns. All limits are representative of worst-cass supply woltage and junction
temperatura condiions. Typical numbers are based on measurements taken at a nominal Voo level of 25V and a junction
temperature of 25°C. The parameters included are commaon to popular designs and typical applications. All specifications
are subject to change without notice.

DC Specifications

Absolute Maximum Ratings(1)

Symbol Description Min Max Units

VeoinT Supply voltage relative to GNDIE —0.5 an v
Voo Supply voltage relative to GHNDE -0.5 4.0
Veer Input referance voltage 0.5 3.6 b
Vi Input voltage relative to GND®E 5V tolerant 1404 —0.5 5.5 v
Nao 5V tolerance 5! —0.5 Voo + 0.5 v
Vis Voltage applied to 3-state output | 5V tolerant 110 -0.5 55 W
Ma 5V tolerance ) —0.5 Voo +0.5 v
Tete Storage temperaturs (ambiant) —65 +150 G
T, Junction temperaturs - +125 =G
Motes:

betapa

Strazses beyond those listad under Absalute Maximurn Ratings may causs psrmansnt damags ta the device, Thase ars stress
ratings only, and functional gr&ﬁnn of the device at thase or ary other corgltions beyord thoss listed under Oparating Corditions
is rtimplied. Exposurs to oluts Maxirmurm Ratings conditions for esterded paricds of time may affect device raliability.

Power suppliss may turn an in any onder,

Wiy shiould ot excesd Voo by more than 2.6V over extended pericds of ime 2.0, lorger than a day).

%rb&n—ll 1i01s are 5V Tolsrant whenever the LVTTL, LVCMOSE, or PGI23_5 signal standard has been selscted. With SV Tolsrant
s selected, the Maximum DG owershoot must be limited to either+5.5 ar 10 ma, and urdershoot must ba limited 1o sither—0.5Y
or 10 ma, whichever is easier to achisve, The Maximum AC eonditions are as follows: The devies pins may undershoot to —2.0V or
owershoot o +7.00 provided this overfundershoot lasts no more than 11 ns with a forcing current no greater tham 100 ma
Without BV Tolerant 170s sel ected, the Meximum DG overshoot must be limitedto either Viszg + 0.5V or 10 mé, and undershoot must
b= limited to <05V ar 10 mA, whichever is sasier to achisve, The Maximum &% conditions are as follows: The device pire may
wurdershoot to —2.0W ar ove rshoot 1o Viaen + 2.0V, provided this overfundershoot lasts nomore than 11 ns with a forzing current no
areater than 100 mA,

Far :anb:lerlng . udellnvaa saa the F'a-:haglng Inf-:m'uaum an ﬂ'ua Jliillroc web sita:
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Recommended Operating Conditions

Symbol Descripticon Min Max Units
T, Junction temperaturall! Commercial [i] a5 =G
Industrial —40 100 =G
Vet Supply voltage relative to GNDES [ Commercial 25 -5% 25 + 5% v
Industrial 25-5% 25+ 5% W
Voo Supphy voltage relative to GNDEA | Commercial 1.4 36 v
Industrial 1.4 3.6 v
T Input signal transition tima™ = 250 ng
Hotes:

At juretion temperaturss above those listed as Opeamting Conditions, all delay parametars increase by 0.35% per "G
Funetional opsration is guaranteed down te a minimum Vgt of 2.28Y (Mominal Vecpm — 10%). For every 50 mV redustion in
Voot below 2375V (nominal Vogyr — 5%:), all delay pammmeters incraase by 3%.

Minirmum ard maximum values for Ve, vary according t the VO standard selectad.

Input and cutput measuremsnt threshald is -50% of Vieco.

Supply voltages may be applied in any order desired.

e e

DC Characteristics Over Operating Conditions

Symbol Description Min Typ Max Units
Vot | Data Retention Vecpyy voltage ibalow which confguration data 20 - - W
may be lost)
Vo | Data Retention V..., voltage (balow which configuration data miay 12 - - v
be lost)
lecmmn | @uigscent Vst sUpply cumentt™ [ XC2515 [ Commercial - 10 a0 mA
Industrial - 10 B0 ma
XZ2520 | Commercial - 10 30 méi
Industrial - 10 B0 ma
XZ25s50 | Commercial - 12 50 méi
Industrial - 12 100 ma
XZ25100 | Commercial - 12 50 méi
Industrial - 12 100 ma
HZ25150 | Commercial - 15 50 méi
Industrial - 15 100 ma
HZ25200 | Commercial - 15 75 méi
Industrial - 15 150 ma
lonon | ‘Quigscant Vi q, supply cumenti™ - - 2 mA
[P Ve curmant par Ve pin - - 20 A
I [nput or cutput leakage current= -0 - +10 pA
Cin Input capacitanca (sample testad) Vi@, G5, TQ, PO, FG - - ] pF
packages
== Pad pull-up (when salected) @ V), = 0V, Voon =33V - - 0.25 ma
{sample tosted)
[ Pad pull-down [when selected) @ V= 3.6V (sample tested)™ = = 0.15 mA
Maotes:

1. With no cutput currsnt leads, no active input pull-up reeistors, all 170 pins 3-stated and floating.

2. The VO leakage curmant spedfication appliss only whan the Veopr ard Voo supply voliages hawve reached their respective
minimum Recommended Cperating Conditions.

3. Internal pull-up and pull-down resistors guarantss valid logic levels at uncornectsd input pins. Thess pull-up and pull-down resistors
ko niot provicks valid ogic vk whan input pire as connectsd to other dreuits,

AY
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Spartan-1l 2.5V FPGA Family: DG and Switching Characteristics

Power-On Bequirements

Spartan-ll FPiGAs require that a minimum supply cument
leepo be provided to the Veowr lines for a successful
power-on. f more current is available, the FPGA can con-
sume more than lzope minimum, though this cannot
adversely afiect reliability.

A maximum limit for lecpo is not specified. Therefore the
use of foldbackicrowbar supplies and fuses deserves spe-
cial attention. In these cases, limit the locpe cument to a
level balow the trip point for over-cumment protection in ordar
to avoid inadvertently shutling down the supply.

New Old
Requirements() | Requirements (1}
For Devices with | For Devices with
Date Code 0321 Date Code
Conditicns of Later before 0321
Davice
Junction Temperature
Symbol Description Temperatural( Grade Min Max Min Max | Units
locpot™ | Total Veopr supply | —40°C =T < —20°C | Industrial 1.50 = 200 = A
current raquired 20CET, = 0°C Indusrial 1.00 5 200 5 A
churing powar-on 0°C £T,<£85°C Cammercial 0.25 - 0.50 - A
850 « Ty =100°C Industrial 0.50 - 0.50 - A
Toopa™ S [ Ve ramp time —40°C =Ty = 100°C All - 50 - 50 ms
Hotes:

1. The date code is printed on the top of the device's package. See the Device Part Marking section in Modus 1.

2. The sxpected T) range for the designdetarmines the lozpo minimuom regquirsment. Liss the applicalde ranges inthe junction
ternprature calumn o find the asseciated current values in the app ropdate rew of okd requirements column secording to the date
code. Then chooes the highest of theas current values to seve as the minimum |ep, equirsment that must be met. For example,
if the jurction temperaiture for a given design is -25%C =T j < 752, then the new minimum kcpo requirement is .54,

5% 2T 907G, then the new minimum [repy requirerment is 0.54,

@

OC Input and Output Levels

Walues for ¥ and V, are recommended input voltages.
Values for Vo, and Vo are guamnteed output voltages
owver the recormmended operating conditions. Only selected
standards are tested. These are chosen to ensure that all

The lcpo requirsment spplies for a brief irme (2ommaonly only & few millissconds) when Voo ramps from 0 to 2.5W

The ramp tima is maasured fram GHD b Vo max on a fully loaded board.

During power-on, the Ve eypr ramp must incresse steadly involtage with no dips.

For msre informeation on designing to mest the power-on specifizations, refer to the application note XAPPAS0 "Power-0n Current
Bequitements for the Spartarcll and Spartan-lIE Eamilies"

standards meet their specifications. The selected standards
ara tasted at minimum Ve~ With the respactiva 1, and |,y
currents shown. Cther standards are sample tested.

Input/Output ViL Vin VoL Vou I I
Standard V. Min W, Max V. Min W, Max W Max W, Min mé ml
LTTE -5 [E:] 2.0 55 [ 24 24 -4
LVCMOE2 -0k 0.7 1.7 E& 04 1.4 12 -12
PCIL 3.3V e A4% Veninr B0 Vonint Voo + 0.5 0% Voo 0% Vieno Nats [2) MNate (2)
PGl 5.0 -ne 0.8 2.0 £5 0.55 24 Maite (2} Mot (2)
GTL -0k Veep - 0005 VRer +0.05 EX] 04 WA 40 NiA
GTL+ -05 Veep-04 VRper +04 EX (i MNiA EL MiA
HSTLI -ne Veep-04 Veep +04 EX 04 Voo — 0.4 a -8
HETL I -0k Vaep-10.4 Ve +0.4 EX] 04 Voo — 0.4 24 ]
HSTL IV -0E Vaep-04 VRer +04 EX 04 Veooo—0.4 48 -8
SETLA -ne Vepgp-02 VRpep+02 EX Ve -08 | VRep+ 06 a -8
SETLA -5 Veep-02 Vepep +02 EX Ve -0.8 Veep+ 0.8 16 -18
SETL2 | e vHEF -0z vF!EF +02 EX vF!EF —0& vF!EF +0.8 786 7.8
SETL21I e Vepgp-02 VR +02 EX Ve —-0.8 Vepp+ 0.8 15.2 —-15.2

AA
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$2XILINX®

InputiDutput Vil Vin VoL Vo ToL Ton
Stamdard V. Min V. Max W, Min W, Max W Max W, Min i mll
=TT iy Veer =02 | Vg 202 X4 Vg —02 | Vagr + 03 T 5
RGP IE VReF—02 | VR +02 36 T Vorn | 00 Vooo | Mote (@) | Mate (2)
Hotes:

1. Wi and Vigy for lower drive currents ars sampls tested,
2, Tested accordirg to the relevant specifications.

Switching Characteristics

Testing of switching parameters is modeled after testing
methods specified by MIL-M-38510/605. All devices are
100% functionally tested. Internal timing parameters are
derived from measuring internal tast patterns. Listed below
are representative values. For more spacific, more pracisa,
and worst-case guarantead data, use the values reported

by the static iming analyzer (TRCE in the Xilinx Develop-
ment Systam) and back-annotated to the simulation netlist,
All timing parameters assume worst-case operating condi-
fions (supply wolkage and junction temperature). Values
apply to all Spartan-1l devices unlass othersiss notad.

Global Clock Input to Output Delay for LVTTL, with DLL (Pin-to-Pin){"

Speed Grade
All - -5
Symbaol Description Davice Min Max Max Unitg
TickomL Global clock inputte output delay All 29 33 ns
using output flip-flop for LWTTL,
12 mA, fast slew rate, with DLL.

Notes:

1. LUsted above are reprasentative values whara one global clock input dives ane verical chkack ling in each aceessible calumn, and
where all accessible OB and CLE flip-flops are clozked by the global dock nst.

2, Output Bming is measursd at 1.4% with 35 pF extzmal capacitive load for LVTTL. The 35 pF keed doss not apply te the Min values,
Far cther VO standards and different loads, see the tables Constants for Calculating Tygop and Delay Measuremant

Methadalagy, pags 10,
DLL cutput jitter is al mady included in the timing cakulation,

w

4. For data outpot with different standards, adjust delays with the valuss shown in 10B Gutput Delay Adjustments for Different
Standards, pags 2. For a global clock input with stardards other than LVTTL, adust delays with valuses from the 10 Standard

Glebal Clock Input Adjustmants, pags 11,

Global Clock Input to Output Delay for LVTTL, without DLL (Pin-to-Pin){1}

Speed Grade
All B 5
Symbol Description Davice Min Max Max Units
Tickor Global clock inputto output delay XC2515 4.5 5.4 ns
using output flip-flop for LWTTL, ¥C25a0 4.5 5.4 ns
12 ma, fast slew rate, withowt DLL. ¥CE550 35 =3 hE
XC25100 4.6 55 ns
KC25150 4.6 55 ns
KCz5200 4.7 3.6 ns

Notes:

1.  Lsted above are reprasentative values whare one global clock input dives ane verical chack ling in each accessible calumn, and
where all accessible 0B and CLE flip-flops are clockad by the global dock net.

2, Qutput irming is measursd at 1.4 with 35 pF external capacitive load for LWTTL. The 35 pF load does not spply to the Min walues.
Far cther 110 standards and different loads, see the tablss Constants for Caloulating Tigop and Delay Maasuramant

Methodalogy, pags 10.

3. For data output with different standards, adjust delays with the valuss shown in 10B Qutput Delay Adjustments for Different
Standards, page 2. For a global clock input with stardards other than LVTTL, adust delays with values from the 10 Standard

Glebal Cleck Input Adjustments, pags 1.
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Global Clock Setup and Held for LVTTL Standard, with DLL (Pin-to-Pin}

Speed Grade
=6 =5
Symbaol Description Davice Min Min Units
Tesool ! Tewow | Input setup and hold time relative All 17/0 1a/0 ns

to global clock input signal for
LVTTL standard, no delay, IFF
with DLL

N e

otes:

IFF = Input Flip-Flap or Latzh

Satup time is measured ative 1o the Glabal Clock input signal with the fstest routs and the lightest lead. Hold tirms is measured
rative tothe Global Clock input signal with the slowsst routs and heavisst load.

DILL coutput jitter is already included inthe Gming caloulation,

A zer hold tire listing indicatas no hald tims ar a negative hold tirmes.

Far data input with diffsrent standards, adjust the setup time dalay by the valuss shown in [OB Input Delay Adjustments for
Different Standards, page 7. For a global clock input with standards other than LVTTL, adjust delays with valuss from the 1O
Standard Glebal Cleck Input Adjustments, page 11.

Global Clock Setup and Hold for LVTTL Standard, withowut DLL {Pin-to-Pin)

Speed Grade
- -5
Symbaol Description Davice Min Min Units
Tpepp! Tpyep | Input setup and hold time relative ALES15 2270 2770 ng
1o global clock input signal for L2530 2270 27/0 ns
LVTTL standard, no delay, IFFT . .
without DLL XC 2580 22/0 27/0 ng
XCz5100 23/0 2&8/0 ng
XC25150 2470 29/0 ng
KiC25200 2440 30/0 ng
Notes:
1. IFF = Input Flip-Flop or Latch
2. Selup time is measured relative to the Global Clock input signal with the fastest routs and the lightestlead. Hold time is measured
r&ative 1o the Global Cleek input sigral with the slowest routs and heavisst load.
3. Azem hold time listing indicates no hald time ar a negative hold tirmes.
4. Fordata input with differsnt standards, adjust the setup time dalay by the valuss shown in 108 Input Delay Adjustments for

Different Standards, page 7. For a global elock input with standards other than LVTTL, adjust delays with valuss from the 110
Standard Glebal Cleck Input Adjustments, page 11.



Spartandl 2.5V FPGA Family: DC and Switching Characteristics L XILINX®

ICE Input Switching Characteristics(

Input delays associated with the pad are specified for LWTTL levels. For other standards, adjust the delays with the values
shown in 10B Input Delay Adjustmants for Different Standards, page 7.

Spead Grads
-6 -5
Symbaol Dascription Device Min | Max Min | Max |Units
Propagation Delays
Tiom Pad to | output, no delay All - 0.8 - 1.0 | ns
Tiopin Pad to | output, with delay All - 1.5 - 18 | ns
TiopLl Pad to output I3 via transparent latch, All - 1.7 - 2.0 | ns
no dalay
TiopLin Pad to output 12 via transparent latch, XC2515 - 3.8 - 45 | ns
with delay WC2530 - 3.8 = 45 | ns
XCz2550 - 3.8 - 4.5 ns
XiC25100 - 3.8 - 4.5 ns
¥C25150 - 4.0 - 4.7 ns
¥C25200 - 4.0 - 4.7 ns
Sequential Delays
Ticckia | Clock CLK to output 12 | A ] - Jor] - Joe]nms
Setup/Hold Times with Respect to Cleck CLKE
Topick ! Tioicke | Pad. no delay Al 17/0 | - | 18/0 | - | ms
Tomckn! Tioekeo | Pad, with delay T ¥Cz515 | 2870 - 4470 | - | ns
¥Cz530 | =280 - 4470 - | ns
¥C2550 | 3870 - 4470 ~ [ rs
¥C25100 | 38/0 - 4470 - ne
Xisz5150 | 3970 - 460 - ns
XiGzSzo0 [ 39/0 - 4.6/ 0 - ns
Tioiceck! Tiockce | 1CE input All oefoo| - |o8so01| - ns
SetReset Delays
TiasRcKl SR input {IFF, synchronous) All _ 11 N 12 re
Ticsria SR inputto 1C {asynchronous) All - 15 - 17 | ns
Tespa G5R to output 10 All - 99 - 11.7| ns

Notes:
1. Imput timing for LYTTL is measured at 1,44 For other WO standands, s== the tabls Dalay Measuremant Methodalogy, pages 10,
2. A zero hold tire listing incicatas no bakd tims or a negative hold tirms.
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I0B Qutput Delay Adjustments for Different Standards(1

Output delays terminating at a pad are specified for LWTTL with 12 mA drive and fast slew rate. For other standards, adjust
the delays by the values shown. A delay adjusted in this way constilutes a worstcase limit

Spead Grads
Symbel Description Standard -8 -5 Units
Qutput Delay Adjustments (Adj)
Towmrise Standard-specific e_ldju:sm'nents for | LVTTL, Slow, 2 mA 14.2 16.9 ns
Tourmmiss | (based on standad capacive. ama_| 72 8o s
Towvrm_ss load, Gy ) & mA 47 55 ns
TowwrTi_se 8 mA 29 as ns
Tovm_siz 12 ma 19 22 ns
Toverm_s1e 16 mA 17 20 ns
Towwrm_saa 24 mA 1.3 1.5 ns
Towrri_re LWTTL, Fast, 2 mA 12.6 15.0 ns
TowvrTi_rs 4 mA 5.1 &1 ns
TowvrTL_ra G mi a0 a6 ns
TowvrTL_ra 8 mA 1.0 12 ns
Towmm_Fiz 12 mA [} i} ns
Tovm_Fis 16 mé 0.1 -0 ns
Towrm_roa 24 mA —0.1 0.2 ns
Towve Mo LVCMOSz2 0.2 0.2 ns
Topciz 2 PCI, 33 MHz, 3.2V 24 29 ns
Toris 5 PCI, 33 MHz, 5.0V 29 as ns
Topcies_a PCl, 68 MHz, 3.2V —0.3 —0.4 ns
ToarL GTL 0.6 0.7 ns
Toame GTL+ 0.9 1.1 ns
TonstL HSTLI -0.4 -0.5 ns
TonsTim HSTL I -0.8 1.0 ns
Toust_v HSTL IV 0.9 1.1 ns
Tossmel SETL2 | 0.4 05 ns
Tossirz SSTL21I 08 1.0 ns
Tossmal SSTL3| 0.4 0.5 ns
Tossma SSTL3 I 0.9 1.1 ns
TocTr CTT -0.5 0.6 ns
Tanap AGP -0.8 -1.0 ns
NHotes:

1. Output tiring & measurad at 1.4V with 35 pF external capacitive losd for LVTTL. For other VO stardards and differant loads, ses the
tables Constants for Caleulating Tinop and Delay Measurement Methodology, pags 10.
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CLBE Switching Characteristics

Delays originating at FAG inputs vary slighfly according to the input used. The values listed below are worst-case. Precise
values are provided by the timing analyzer.

Speed Grada
-6 5
Symbol Description Min Max Min Max | Units
Combinatorial Delays
Two 4-input function: FiG inputs to X4 outputs - 0.6 - 0.7 ns
Ties S-input function: FiS inputs to F5 output - 0.7 - 0.9 ns
Tipsx S-input function: FG inputs to X output - 0@ - 11 ns
Tieey G-input function: FG inputs to % output via F& MU - 1.0 - 11 ns
Tesmy G-input function: F5IN input to ¥ output - 0.4 - 0.4 ns
TiEncTL Incremental delay routing through transparent latch - 0.7 - 0.2 ns
to QYD outputs
Tevve BY input to YE output - 0.6 - 0.7 ns
Sequential Delays
Teko FF clock CLEK to XQYQ outputs - 14 - 1.3 ns
TekLo Latch clock CLK to XQY 0 outputs - 1.2 - 1.5 ns
SetupMold Times with Respect to Clock CLK()
Tick ! Tew 4-input function: FAS inputs 1.3/0 - 14/0 - ns
Tiesck ! Tewes | S-input function: FAG inputs 1.6/0 - 1.8/0 - ns
Tesinck ! Tokean | B-input function: FSIN input 1.0/0 - 1140 - ns
Tiesck ! Tewes | B-input function: FAG inputs via F& MLX 1670 - 1.8/0 - ns
Touck ! Teko BX/BY inputs 0.8/s0 - 0870 - ns
Teeck ! Tegee | CEinput 080 - 080 - ns
Trek ! Tokr SRABY inputs (synchronous) 0.8/0 - 08/0 - ns
Clock CLK
TewH Minimum pulse width, High - 1.9 - 1.0 ns
TeL Minimum pulse width, Low - 1.8 - 1.8 ns
SatResat
Tapw Minimum pulse width, SRBY inputs 21 - 31 - ns
Tho Delay from SRBY inputs to XQNYQ outputs - 141 - 1.3 ns
{asynchronous)
Tioasho Dalay from GSR to XQY0 outputs - 0.9 - 1.7 ns
Froa Toogle fraquancy (for esport control) - 263 - 283 MHz
Notes:

1. A zem hold time listing indcates no hokd time or a negative hold tirms.,
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CLB Arithmetic Switching Characteristics

Setup imes not listad explicitly can ba approximated by decreasing the combinatorial delays by the setup time adjustmeant
listed. Precise values are provided by the timing analyzer.

Speed Grade
-6 -5
Symbol Description Min Max Min Max | Units
Combinatorial Delays
Tepx F oparand inputs to X via XOR = 0.8 a na ns
Topxe F oparand input to XB output - 1.3 - 15 ns
Topy F oparand input to Y via XOR - 1.7 - 2.0 ns
Topve F operand input to YB output = 1.7 - 2.0 ns
Topeve F oparand input to COUT output - 1.3 - 15 ns
Topay G operand inputs ta ¥ via XOR - 0.9 = 14 ns
Topave G operand input to YB output - 1.6 - 2.0 ns
Topcye G operand input to COUT output = 1.2 - 1.4 ns
Towcy EX initialization input to COUT = 0.9 - 1.0 ns
T CIN input to X output via XOR - 04 - 05 ns
Temse CIN input ta XB - 0.1 . 0.1 ns
T CIN input to ¥ via XOR = 05 = 0.6 ns
Temve CIN inputto YB - 0.6 - 0.7 ns
Tevp CIN input to COUT output - 0.1 - 0.1 ns
Multiplier Qperaticn
TraMDKE Fiiz operand inputs to XB output via AND - 0.5 - 0.5 ns
Teamove F1/2 oparand inputs to YB output via AMD - 0.9 - 1.1 ns
TranDcy F1iz oparand inputs to COUT output via AND - 05 - 0.6 ns
Tsamoive G1/2 operand inputs to YB output via AND - 0.6 - 07 ne
Taanpoy Gi1/2 operand inputs to COUT output via AND - 0.2 - 0.2 ns
SetupHold Timeas with Respact to Clock CLK()
Teckx! Topese | CIN input to FFX 11/0 = 1240 = ns
Tecier! Tegey | CIN inputto FFY 1.2/0 - 1.3/0 = ns

Notes:
1. A z=mo hold time listing indicates no hokd time ar a negative hold tirms.,
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