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Analog-to-Digital Converter (ADC)
LTC1407-1, two-channel, 12-bit resolution, serial
www.linear. com/pc/productDetall do?navld= HO0,C1,CH 155 C1001,C1158,P2484

Programmable Gain Amplifier (AMP)

LTC6912-1, two-channel, serial
www.linear.com/pc/productDetail.do?navlid=H0,C1,C1154,C1009,C1121,P7596
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DESIGN NOTE: The Revision C board has an inductor in this
location. Shorting across this location improves high-frequency
0Q DDR2 SDRAM interface performance.

The Revision D board uses a 0Q resistor.

IDDRAVAI
s 0R1VE! (@S )2 Py
200
0805 DRIVE!
c18s5_1C186_1C187_1C188_1€C183_1€130_1C132_1C1392_1C193_1iC194 47NF T T 1 1T 1T ~-~--
(195

—|?7NF—F7NF—F7NF—F7NF 47NF 47NF—F7NF—F7NF—F7NF—|T7NF _ 198 1919
un "HINF a7 —lZ —lZ7NF

_________ u»
s VAFEQOVI! . ] I ® I 1
™~ ™~ m) <1 a ) <1 Al Al
oo © ~ O N ¥ M N 1O 4 g m N 1 Q
J9PF O O g g g g o dodo o oo oo
o 0O 0O 0O 0O 0o 0o o0 o0 o o o oo o o
O 0O 0o o0 o0 o o o o > > > > > >
> > > > > > > > > > .
— L e DDR2 SDRAM device
u” L2l REF paof8 50-040] .
0aqaf2 FOELIEL Termination network
500! mal, o 0azh? E000Z1 o IC/DSnélectks to FPGA
ey w3, 0 3h3 U005 o ank 3
miSn-AZ! M7, 5 0gahd S§0.-DQ041
S0 A3l N2), 5 pasH 5000351
e .o r o PRI
CHDENE N8l 4 32Mx16 DDR2 SDRAM pasfd E0__n0e! =
=== ... e m_—m st s, EEEmm—_———_—— b -
sn-Ag! N3 MT47H32M16CC-XX 9 5D-DQ071 — o
-: ______ | A S pa7ft— L = “mw”- ,‘" -3
B0 -AB N7 g Dagke 50-008! = : 3
1E5 777 G -
mo D A7 P2, L] 50-009 - 1
LY ED 003101 3
_______ A4 “h g naaof-t ieiuiepeetatate 3
ST Pihg pg1afd—SDR01Ar g q—'
w5 ZA0] MZ2W1o Dﬂ:zD—J—iD-Qﬂl-z-—I'_“'““"'
FHENSEL P7la11 D013 =L hiia J— 9 -
o0 AZ] R2|, 17 0q14B3 BD-00d141 g = T
w507 ATT RBlh13_RFU oaaspd 5D-00351 g
..S'D“T\'JTI R3lx14 _RFuU
goD-A7G] A70y15 RFU uoasB? BD0-0D05°F, g
LpgsfFZ BO-CDOS-FL o
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it BAQ UDas# _NUfF———=——===sr= . The DDR2 SDRAM interface has specific pin assignment
20 -HBAL L3gaq Lopas#_Nyuf8 5D0-LDOS N, g and layout requirements to support the Xilinx Memory
m o0 BAZ Ligaz _RFU Interface Generator (MIG) software. See the “DDR SDRAM”
chapter in UG334: Spartan-3A/3AN Starter Kit User Guide.
p S0 CK_Fi 18 LoMf3 SO-LDMI g
50 CK_Ni KBl-k # uomB3 B0 00MI o
o0 - CKET K2l g
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FB4
3@) 2 DDRGND
0
TITLE .
L DESIGN NOTE: The Revision C board has an inductor in this Spartan-3A/3AN Starter Kit Board
u™ location. Shorting across this location improves high-frequency
DDR2 SDRAM interface performance. DESCRIPTION ENGINEER
. . ccC
The Revision D board uses a 0Q resistor. 32Mx16 DDR2 SDRAM NETTT
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To configure from parallel NOR
Flash, remove Jumper J46 to
disable the Platform Flash PROM
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< 3
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S = STMicroelectronics
______ v = [ —— |
INF-A2! E1 I 2 1500
it . po T, Ao " M29DW323DT
mNFAZ D1y q © paafté NF-D3 n 32 Mbit, x8/x16
o NF AT cal, ; 0azf3 NF-DZ! . g — parallel NOR Flash
w NF A4 A, 5 0g3f3 WF-D3! -
INF = s cl ISNE-T 41 .
w A, Bl 4 Da4pA N0, u To configure from parallel NOR
wNFAE) D2, < 0asf4 NFf-Dgl - Flash, sét the FPGA mode select
NET 7 c NE T pins using Jumper J46 as shown
bty AB5TMacroDUB plpipluiplyiy =
INF-Af! A2 5 INF=D7!
-I ______ . A7 ypqpy 007 pivivivtirh u
wNF AT 85, 5 0asf2 WNF-Dga! -
mINF-AZ0] AS g Dagke INF-D9! =
g INF A1 o<1 A 0a1of3 NF-0201 g
wNF ATz ] A Dg1163 NF-D731 o
wNF ATl BE 4, 0a1zf4 NF-02Z1 g oV CH 017a
INF -A14] AB & INF-DJ31
.’N'F“xa's' cs“3 o 5 N34l T <
] - | 1 -
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[ A 3 NF-53T751
STMacrao/Spansaan/Atmel TFBGAA4d [0 RA ¢ u
[Cn i}
> >
a <« IC1 x x x No Loaa R95-R97
I u ~a [ ~
[ep] [ep] [ep]
Iﬁvu:ﬁvu:ﬁv
—— L
u»
T

2 XILINX ADIGILENT]

5 mLESpartan-3A/3AN Starter Kit Board

DESCRIPTION ENGINEER
STMicroelectronics cc
www.st.com/stonline/products/families/memories/fl_nor_emb/fl_m29dw.htm M29DW323DT x8/x16 Parallel NOR Flash AUTHOR
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Jumper J1 defines which SPI Flash is used for
SPI mode configuration and which is available

Atmel AT45DB161D 16 Mbitiserial DataFIash@DROM using a second SP! slave select signal.

.MI—H PY NOTE: Jumper J1 appears on schematic Page 3.
s AIMEY
47NF |[1O0ONF ®
ol e www.atmel.com/products/DataFlash/
—————————— [aN] x|ty x
\' ! ﬁ§ l\ﬁﬁl\ 1 . .
e i | =< e = Configure From:  Atmel STMicro
< V| S
’:§ N . Atmel Select Signal: SPI_SS_B ALT SS B
_———— ] Jp— o _———— R _——— . .
w5 U1 O soff AT < Gl 4l v 5o AT 5001 STMicro Select Signal: ALT Ss B SPI_SS_B
———— [t} _———— [t} 10
S CK, Z’JCK urj- S CK, ZSCK urj- :CZZOEI
BT EE T o -t 4 o J9PF
.-MM.;E-.S.Q.J-C 5 wn .-M (] wn
wBAAZWEL shp - BOM-WFL S p - Atmel DataFlash
1 - I -
s LLULBOTY Ssy o BAM-BaTll dRst o STMicro SPI Flash
~ IC8 ~ ICS9 Platf F| h J
atform Flash Jumper
MLPB 501C8
* (Jumper J46)
SPI Flash
— select jumpers
U~ (Jumper J1)
NOTE Only aone of tnese gevices may Bbe loaded a1 Tne same T1Time
Remove Jumper J46
to configure FPGA
from SPI Flash PROM
STMicroelectronics M25P16 16 Mbit SPI serial Flash PROM
plVCCO0 0l o * l
cz1i_ledz Mode Select Jumpers
‘|:4 7NFTTONF YI (Jumper J26)
< [(u]
§ VCCO-GI2) S§§§§§ e STMicroelectronics N _ _
T =] < =3 www.st.com/stonline/products/families/memories/fl_ser/index.htm
8 :§ 2 2 A
i 1
< oL 500,
SOl S i SOl o gt e Master SPI Mode
I e B s czaa’’ M[2:0]=<0:0:1>
W=————F% |- m2seas| ________ e -1 —
gAOM-C51, | g 0M-C51% s M2SP16 EELAS
____________ 7
A OM ! " WaM=W! "
FAM_HLDL hip @ BOM_AIDl hip @
T ICZo T Icz21
4 10
MLPS8 SO0I16W
4
B 2 XILINX A DIGILENT]
TITLE
NOTE Only aone aof these devices may be loaded at the same time Spartan-3A/3AN Starter Kit Board
DESCRIPTION ENGINEER

cc

The Spartan-3A Starter Kit board supports multiple pad landings for each SPI Flash architecture. STMicro SPI serial Flash, Atmel serial DataFlash AUTHOR

However, only one STMicro and one Atmel PROM are mounted on the board. Copyragnt 2006 CMA
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WV CCO_ 017 °
Four pushbutton switches Eight discrete LEDs
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Four pushbutton switches
surround rotary knob

mloMWToVol °
Lz 4 4L2 15 Rotary knob switch with pushbutton switch
TOUFTJTONF g A 0T A Al g
C
’ N N B LI
s 0 ER S BTN sale salpe  WECOTUA
_________ o ———————
.lLCD-DE|0|/\/\/ T Ihgo > rsk4 ILCD-RSI - T
LC¢D-DBAI 390 8
i LT A L2 e TIUZA7 =
mlic0_DBZ DB 2 =
TTrI05a 2ay hAd? 10 6 T v
= iraz—"\V\v DB 3 E L m
ILCD-D0B4: 390 11 Rot hbutt itch
w0 D84 NN DB 4 otary pushbutton switc
w[IZ0B% 390 AA 12} g6 m 16x2 character LCD
TITFBEI AN, 230 13l 56 T < Four slide switches
L LCO-0B71 390 AN, 14l g5 val Eight discrete LEDs
vl
390 [0 @
= << m [
ur-i DISP1I « o
I 2 XILINX ADIGILENT]
™ TITLE

_ _ Spartan-3A/3AN Starter Kit Board
16-character by 2-line LCD display

DESCRIPTION ENGINEER
Slide switches, Rotary knob, Character LCD, cc
Pushbutton switches, discrete LEDs AUTHOR
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4 7
FI e — TITLE .
o T T T TJUTM e ™ Spartan-3A/3AN Starter Kit Board
DESCRIPTION ENGINEER
— CccC
u»

The DDR2 SDRAM interface has specific pin assignment DDR2 SDRAM Termination Network (1 of 2)
and layout requirements to support the Xilinx Memory AUTHOR
Interface Generator (MIG) software. See the “DDR SDRAM” Copyragnt 2006 CMA
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m lep] un lep] ~ lep] @ lep] [ip] en] m <1 lep] len] lep] ~N lep] @ lep] <1 lep] lep] lep]
m m m [sN] < S S m m S m [sN]
o < o < o < o < o < o < o < o < o < o < o < o <
< lep] w lep] @ lep] w a < lep] ~N lep] < len] < lep] ~ lep] lep] lep] < lep]
m m m S < S S [Ip] S S m
o < o < o < o A o < o < o < o < o < o < o <
i50-000] o -
5n-Dgqt ° -
150-002Z1 ° -
15N-0pQg3t ® =
150 -D0A4l ® =
i50-005] o -
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150-0071 . -
5sn-pgAat P =
50-D0049l ® =
5D -0010] ° =
lSp-00711 ° -
500017 o =
ISD-0013: . -
IS0 -00314: . -
5D -0015; ° =
pmmm oo .
50-0D0S_F, o -
IR o =
mm oo .
50-L005_P, ® u
R .
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The DDR2 SDRAM interface has specific pin assignment
(D ORIVHI and layout requirements to support the Xilinx Memory
s l l l l l l l l Interface Generator (MIG) software. See the “DDR SDRAM”
c222 lc223 le2s? c220 lc221 lezsa C261 lc262 lc260 chapter in UG334: Spartan-3A/3AN Starter Kit User Guide.
1U 1UFTOOUF 1u 1UFTOOUF 1uU JUFTTOOUF
________ ® ™
27 XILINX ADIGILENT
_________ FPGA Decaoupiang
g VAEFOVST: TITLE
ngos sz LZSS LZSE LZSB Lzm Lzaa Lzs.g Spartan-3A/3AN Starter Kit Board
01UF 01UF 01UF 01UF 47UF 47UF 47 UF 47UF DESCRIPTION ENGINEER
TND . . ccC
i DDR2 SDRAM Termination Network (2 of 2) NEITT
Capyragnt 2006 GMA
SHEET ot DOCH# REVISION DATE
16 17 500-112 12-13-2006_16 S6

a



http://www.xilinx.com/bvdocs/userguides/ug334.pdf
http://www.digilentinc.com/
http://www.xilinx.com
http://www.xilinx.com/s3astarter

4 3 v 2 1
Bank 0
FPGA FPGA
Bank 2
Pairs of pins on the TTransmiE I?eceive
header form potential 2x17 stake pin header 2x17 stake pin header
differential 1/0 pairs.
1 O O 2 :1 OOz
Optionally, each pin & ___________. g 3.0 Q.4 g___ ____________ 5 OO 4 E
can be a single-ended gl 07 sk 00O gf 00 1g) B0 st 0 0 &p FO-\ m
o e e S LK v R IR o LK e .
Each individual gy T 3k O O10f0 i im LR 3B O O10f-0 i+ =
differential I/O pair 1110 O1zf4—e 1110 O1zf+—se
is routed with matched « gzl 13} 505 o1 4f14 7w . B2 13} 55 o1 4p4 B2
100-ohm impedance. 15 & 15 e
150 O16 15O O16
rad v BT N Ojaﬁry ' el AL 0 OJE,%:“ - - v
o 13430 020 o . 130 Oz of N
L ZP 10 Oz 2f-2 e A Zp10 Oz2fs fi~—=  The receive clock differential
o230 Oz4f4—e 23k 30 OzafF4—e pair feeds the GCLK6 and
~ gl 25k 0 Oz 65 T4 g w04 2sb 0 Oz k6 Ha—, o GELL(? global clock inputrsl,
27 - g 7L . which in turn connect to the
R , 70 Ozs . , ,—--_-_-_-_-_-,----T---- £ 7 Q_OZ 8] ““T““'.‘-‘-‘-‘-‘-T‘ top, right DCM labeled
« gITKT 23b 95 O3 o0 TS (e Bk £330 O30f2 fLi4=a)  DCM_X2Y3
3110 o3pe—o . TTTTTTTTTTITEEC ETO CIZpE—% T
1:3333003434 33830 O34p4
J15 JZ
™ ™ ™ ™
If using differential inputs, set the DIFF_TERM=TRUE constraint.
There are no external termination resistors provided on the board.
INST <I/O_BUFFER_INSTANTIATION_NAME> DIFF_TERM = “TRUE” ;
Recieve stake pins
3
i
- |
E |
#
g
: Transmit stake pins
2 XILINX ADIGILENT]
TITLE .
Spartan-3A/3AN Starter Kit Board
DESCRIPTION ENGINEER
ccC
Differential /0O Headers -
*NOTE These sagnals are 100R Dafferentisl paairs and must be roguted wiaithan 0 25" AUTHO
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