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BPI Up No Closed Open Closed Open
Slave Parallel Yes Open Open Closed Closed
Slave Parallel No Open Open Closed Open
JTAG Yes Open Closed Open Closed
JTAG No Open Closed Open Open
Veco_2
Resistors R34 - R37 and
R133-R134 are for variant 1R|35 '1:‘27 ?&33

select (VS) to support SPI
configuration of the FPGA.

VS[2:0] = blll results in a
SPI read command of Fast Read
(0x0B) which is compatible
with Intel S33 Flash.

EXP2 DIFF _n16

EXP2 DIFF pi13

EXP2 DIFF n13

EXP2_DIFF_n21
EXP2_SE 10 26
SPI_MOSI
A)[JBAH EXP2 SE 10 30 D>SPI_MOSI 10
W15 EXP2 SE 10 16 RI0 1K D15
AD15 N b
EXP2 DIFF p17 i REEN—'—?
AD17__EXP2 DIFF ni7 _Gi
AA15.
Y15 FLASH D3 D>FPGA_INIT# 10
V15 _ EXP2 SE 0 14 Vogo, 2
U5 EXP2_SE_IO R131 1K
AF18 FLASH D
AE18 FLASH D
AF19__EXP2 SE 10 23
AE{19__EXP2 SE 10 25
AC16__EXP2 SE 10 _22
AB16__EXP2 SE 10 18
AF20  EXP2 DIFF p15
EXE
AniaExP E o 3> EXP2_DIFF_CLK OUT p 15
EXP
2;;: E;: §EE ? >>  EXP2_DIFF_CLK OUT n 15
AC20__EXP2 SE 10
Vig __EXP2 SE 10 0
AA1; EXP2_SE_ 1O
Y17 ___EXP2 SE 10
1 EXP2 SE 10 11
AD21__EXP2 SE 10 13
AD22__EXP2 SE 10
AC21__EXP2 SE_10_15
W17
Vi
AB{8__EXP2 SE 10 12
AA18__EXP2 SE 10 4
AF23 EXP2_SE 10 7
AE23__EXP2 SE 10 5
EXP
HE s l—«FLASH,Do 10
AF24. FLASH DO (SPI_MISO 0
_AEzeczg [ D>SPI_CLK 10
_AEﬁm Res 33RO S>FPGA CCLK 10
["AD23,
Acs S
[va O
mﬁm CLK_Socket
[wisl

IP_2

XC3SD1800AFG676_1

DNP
L — - - = - =
o FLASH_D[0:7] 10
D
D
D
D
D
D6
=
+3.3V
-
i i 433V
RP24
47K
+3.3V R79
199 1’ 475K
—
4 SPISEL 1) 2 1 SPLSELE
¢ 4 3 SPI_MOSI
4 SPISEL 2 e
4 SPISEL 3 S 6] J10 15 SPLMISO
3 & SPI_CLK
4 SPISEL_4 8
’ 10
12 11
R80
7 475K
-
+3.3V
u2
. vee |8
ot M cs5
oscC OAuF
1 U . . .
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DR2_VREF

ETH CRS

1.8v UsD
BANK 3

IP_L16n_3

IP_L54p 3

ETH COL

IP_L58n_3 VREF_3

IP_L04n_3_VREF_3

ETH Rx DV

L08n_3

IP_|
IP_L12n_3_VREF_3

ETH Rx ER

P_L20p 3

IP_L20n_3_VREF_3

ETH_INT#

IP_L24p 3
IP_L24n 3
IP_L46p_3
IP_L46n 3
IP_L50p 3

IP_L50n_3 VREF 3
IP_L66p_3

P_
IP_L66n_3_VREF_3

S

10_L01p_3

10_L01n_3

10_L02p_3

10_L02n_3

10_103p_3

10_L03n_3

10_L05p_3

10_L05n_3
10_L06p_3
10_L06n 3
10_L07p_3

10 L07n 3
10_L09p_3
10_L09n_3

10 L10p_3
10_L10n 3

10 L11p_3

10 L11n_3
10_L13p_3

10 L13n 3
10_L14p 3

10 L14n 3
10_L15p_3
10_L15n 3

10 L17p 3

10 L17n 3

10 L18p 3
10_L18n 3
10_L19p_3

10 L19n 3
10_L21p_3

10 L21n 3
10_L22p 3
10_L22n 3

10 L23p 3
10_L23n 3

10 L25p 3
10_L25n 3
10_L26p_3

10 L26n 3
10_L27p_3

10 L27n 3
10_L28p 3
10_L28n_3
10_L29p 3
10_L29n_3 VREF 3
10 L30p 3
10_L30n_3
10_L31p_3

10 L31n 3
10_L32p_3 LHCLKO
10_L32n 3 LHCLK{
10_L33p_3_LHCLK2
10_L33n_3_IRDY2 LHCLK3
10_L34p 3 LHCLK4
10_L34n_3_LHCLK5
10_L35p_3_TRDY2 LHCLK6
i0_L35n_3_LHCLK7
10_L36p_3_VREF 3
10_L36n 3
10_L37p_3

10 L37n 3
10_L38p_3
10_L38n_3

10 L39p 3
10_L39n_3

10 L40p 3
10_L40n_3
10_L41p_3

10 L41n 3
10_L42p 3

10 L42n 3
10_L43p_3 VREF 3
10_L43n_3

10 L44p 3
10_L44n_3

10 L45p 3
10_L45n_3
10_L47p_3

10 L47n 3
10_L48p_3

10 L48n 3
10_L49p_3
10_L49n_3

10 L51p_3
10_L51n_3

10 L52p 3
10_L52n_3
10_L53p_2

10 L53n 3
10_L55p_3

10 L56n 3
10_L56p_3
10_L56n_3

10 L57p 3
10_L57n_3

10 L59p 3
10_L59n_3
10_L60p_3

10 L60n 3
10_L61p_3

10 L61n 3
10_L63p_3
10_L63n_3

10 L64p 3
10_L64n_3

10 L65p 3
10_L65n_3

IP_L04p 3
IP_L16p_3
IP_L12p 3
IP_L08p_3
IP_L62p 3
IP_L58p 3
IP_L62n 3
IP_L54n 3

T
< <5< 5| < <)< [

o jaf i< =t = 1 ==

T
x

H GTX CLK
MDC

H_MDIO

H _RST#

DDR2 ODT

DR2_CAS#

RN ARRY__ »5rpea DDR BSO 89

R1MRS FPGA DDR A7

T|o|B|D

olo|olo
r

313|312
sk |-l

i
2| | [l

=
Gl
il
|
[e]
Q

RISR R2RO K FPGA_DDR UDM_1 89

Place R136 close
to pin N7

m|m|
|

D30

D31

D28

T
—
<
C
e
Bl sl sl sl o

m|n| ||
0| 0| | T

D29

olo|o
S[oo
jos] es] s}
|

u| 0|

lo] (o]

[s]

[s][=]
s]ls]
3|3

c|c|
s]ls]

NEEE

RIS AAEORE | FPGA_0.9V_TT

MB_FB_CLK - This trace should have
length equal to DDR_CLK trace length +
DQStrace length

RST DQS_DIV - The trace from T10
to T9 should have length equal to
DDR_CLK trace length + DQStrace

length

R13 RO

1

u| 0|
lo] (o]

7| 3|3(3| |

ie]

~|olo|o|o|<

OO
|7
3]

0|8
1] o] el

-
)

ololo|ololo|a|e
B+ s s 3]
T Dlolo

o|o|O|S|o|o|s| 3|5

O

olo|mi
[s]
3|
N
s

(s
O
3|3|3|3|0)|

XC3SD1800AFG676_1

R73 T FPGA_0.9V_TT

Place R135 close
to pin T9

FPGA_DDR2_VREF

C127 C117 C112 C129 C133 | C135 C138 C137 C131
0.01uF | 0.01uF | 0.01uF | 0.01uF | 0.01uF | 1.0uF | 1.0uF | 1.0uF | 1.0uF

=

D A0 8 1 FPGA DDR_A0
AT z 2 g FPGA DDR_CAS# 8,9
DDR2 A2 A " FFGA DR A FPGA DDR_WE# 89
R139 10K
33R0 i
RP4
5 ; : »
b 5 h A GADOR AZ FPGA DDR_CKE 8
D 6 3 FPGA DDR_Af
D 5 4 FPGA DDR_A10
33R0
RP11
DRz 0DT I VT
DDR2_BS1 5 2 gg DDR2_ODT Control 8
DDR2_A3 - " FPGA DDA A FPGA DDR BS1 89
33R0
RP2
B I AAANL—x
e ZIAAN2
DDR2 RAS# 8 3
DDR2 CS# A " FPGA DDR_RAS# 8,9
FPGA DDR CS# 8,9
33R0
RP13
DDR2 A8 8 1 FPGA DDR A8
DDR2 A1t TG [MMTE < FPGA DDR At
DDR2 A12 5 4 FPGA DDR A12
33R0
RP12
B L AAAL
DDR2 A5 2 NAAAE FPGA DDR A5

DDR2_A6 6

3 FPGA _DDR_A6

DDR2 A9 5 4 FPGA DDR_A9
33R0
~ RP6
E 2 oL }; *; ; FPGA_DDR CLK_1# 8
FPGA CLKOn g 2 FPGA DDR CLK_1 8
FPGA CLKOp & 7 FPGA DDR CLK 0# 8
L FPGA DDR CLK 0 8
33R0
RP15
CLK FB MB 8 1 ___MB FB CLK
AT 2 FPGA DDR_LDM_1 8,9
DDR2_UDQS 1 6 3
DDR2_UDQSE T FPGA DDR_UDQS 1 89
5 4 FPGA_DDR_UDQS# 1 8,9
24R0
RP16
jggi,}’o & 1  FPGA_DDR_UDQS 0 8,9
SV 2 X FPGA DDR_UDQS# 0 8,9
UDM_0 & 3 X FPGA DDR_LDM 0 8,9
5 4 X FPGA_DDR_UDM 0 89
24R0
RP33
332#11 : ; < FPGA_DDR LDQS# 1 89
LDQSE 0 < FPGA_DDR_LDQS 1 89
[DOS 0 & 3 X FPGA DDR_LDQS# 0 89
- K FPGA_DDR_LDQS 0 8,9
24R0
+1.8V +2.5V
c26 c25
0.1uF 0.1uF
+1.8V us +2.5V
VCCA VCCY
_ETHMDIO > | la
g: MB? 3 Al Y1 ggGMILMDIO 11
A2 Y2 H2———)amimoe 1
x—2{ a3 v -1t
5 e 2
EN GND
Ri51 ADG3304
1K +18V

S

> 22| 22> 233> > > >

(=]
C
T

(232> 3> 2> 23] 23> > 3> 3> 2> >

o e ] B B B B B ] BB B ]
o]
o)

o]
lol
BB P PPN P B P P N 5 PPN 5 B P BN P P P P P PN 5 5 B P 5 B PR b

e FPGA_DDR_A[0:12] 8,9

<> FPGA_DDR_D[0:31]

Uts +2.5V
VCCA VCCB
VCCA VCCB
A 11 1B1 GMICRS 11
A5 1a2 1B2 GMICOL 11
B 1a3 183 GMILRX DV 11
B51 1a4 1B4 GMI RX ER 11
€81 1a5 185 GBEINT# 11
G5 ] a6 1B6 GBE_MCLK 11
D61 147 187 GMIRX_CLK 11
D51 1ag 1B8 GMITX CLK 11
E61 19 189 |-EL
—E5 1a10 1810 HE2—
— E6 a1 opt [EL  GMILRXDO 11
s E5{ o2 282 |2 X GMICRXD1 11
RD G6 | 5p3 o3 |-G X GMI_RXD2 11
BeG G5 { opg 284 [-G2 X GMIRXD3 11
RD H6 | opg 2ps [-H1  GMI_RXD4 11
oD H5 1 on6 286 -2  GMI_RXD5 11
D 181 5a7 287 |4 X GMI_RXD6 11
= 151 58 28 (12 GMICRXD7 11
K6 K1 N
K81on9  2mo KL
2A10  2B10
o B el
1OE  20E
B3 G3
GND  GND o5V
B4IGND  GND [-O4 +25
DiGND G [
GND  GND
SN74AVC20T245ZQL = C208 | C205
uF 0.1uF
w7 125V
VCCA VCCB :ﬁﬂ
VCCA VCCB
lagr
: 81 1a1 181 GMILTXDO 11
- 851 1h2 182 [FA2———————35GMICTXDT 11
: 1A3 183 [FBl———————SSami Txp2 11
B2 <
- Bi1a 14 GMI_TXD3 11
- 61 145 185 (Gl —————RGMITX04 11
= 81 1a6 186 GMICTXD5 11
- D81 1a7 187 FL———35GMITTXDE 11
: 1A8 188 [FR2——————35GMI TXD7 11
(el <
= ES1 1a9 1B9 GMICTX EN 11
1A10 1810 FE2——————D)GMITTX ER 11
—ETHGTX CLK e | £e 2A1 2B1 —E‘—F D>GMII_GTX_CLK 11
2
oA2  2B2
G& G1
G81on3  om3 -GL
o] 2A4 284 -2 DPGBE_RST# 11
Hoons o5 (AL
5126 28s [
84007 287 UL
A81ons o3 2
279 2B9 )
K51 2a10 2810 2 i
A3 K3
1DIR  2DIR
A4l OE  20E |4
B2 anp  anp -3
B4iGND  anD [
D2iGND  GND [
GND  GND
SN7AAVC20T2452QL
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FPGA_DDR2_VREF

C176

0.01uF

6 DDR2_ODT._Control yy————¢

FPGA_DDR2_VREF

+1.8V

R142

+1.8V

0.1

o | o |

C151 C191 C189 C152 C190 C188 C154

FPGA_DDR2_VREF

C178

lo.o

FPGA_DDR2_VREF

+1.8V +1.8V
us 90298 2985383858 S g g § 39338395598 &9243 |,
88888 2388888888 2 i & 6 o 3 2383388338 88888
6,9 FPGA_DDR_A[0:12] > FPGA :35 A M, 0 55555 gggggggggg g U>: o a0 a8 FPGA_ME| FPGA MEM D16 a8 a0 [e) U>: g gggggggggg 55555 0 Mg __FPGA A <FPGA7DDFLA[0:12] 6,9
FPGA DDR AT 3 | 40 5oy [Fa2—FPGAME FPGA MEM D17 Gp | DO° A0 [z FPGA A
FPGA_DDR_A2 I m FPGA ME| FPGA MEM D18 1) M7 _FPGA A
FPGA DDR AS N2 | o2 Doe s FPGA NE FPGA MEM DTo b3 | D92 e [ne—FPGA A
FPGA DDR A4 __Na H1 FPGA ME| FPGA MEM D20 __p1 N&__FPGA Ad
FPGA DDR A5 N3 | A4 DQ4 710" FPGA ME| FPGA MEM D21 pjg | DQ4 A4 IT\3 FPGA A
FPGA DDR A6 N7 | A8 DQ5 |~ " FPGA MEM D FPGA MEM D22 gy | D@5 AS I"N7FPGA A
FPGA DDR A7 __pp | AS DQ6 |"Fo ™" FPGA MEM D FPGA MEM D23 g | DQ6 AG by FPGA A
FPGA DDR A8 pg | o7 Q7 caFPGA WEM D FPGA WEM D24 ca | 0% A7 I ps FPGA DDA A
FPGA DDR A9 p3 Co _ FPGA MEM D FPGA MEM D25 ___Cp p3__FPGA A
FPGA DDR A10 o | A9 DQ9 FPGA MEM D FPGA MEM D26 p7 | DQ9 A9 Mo FPGA A10
FPGA DDR All__p7 | A10 DQ10 ["n 3 FPGA MEM D FPGA MEM D27 ___pg | DQ10 A10 757 FPGA ATt
FPGA DDR A12__pgo | A1l MT47H32M16BN Datt 7p FPGA_MEM D FPGA MEM D28 py | DQ!1 MT47H32M16BN AT [TRo FPGA AT2
A12 Q12 R8T B FPGA MEM D39 ha | DQ12 A12
6,9 FPGA_DDR_BSO Dais [B1__FPGAMEM D FPGA MEM D30 g1 | P13 FPGA_DDR BSO 69
6.9 FPGA_DDR_BS1 g BAT Dais [Be__FPGAMEM D FPGA MEM D31 po | P12 BAT § FPGA_DDR BST 69
X _DDR | BA1 DQ15 DQ15 BA1 _DDR | X
6,9 FPGA DDR_RASH RAS# Lom [HE2 E3 1 | pm RAS# FPGA DDR RAS# 6,9
69 FPGA DDR CAS# CASH ubm B2 B3] Upm CASH FPGA DDR CAS# 6,9
69 FPGA DDR WE# WE# ubas & BZ ] ypas WE# FPGA DDR WE# 6,9
6.9 FPGA_DDR CS# cs# uDQs#/NU |-A8 AB-{ pQs#NU cs# FPGA_DDR_CS# 6.9
18 EZ EZ
oK LDQs (—£L £ Loas CK e RiA4 100 K FPGADDRCLK.1 6
6 FPGA DDR CLK 0 ) A1 100 CK# LDQSHNU LDQSH/NU CK#
T—({ FPGA DDR_CLK_1# 6
6 FPGA DDR CLK 0# >—’—KL CKE B B CKE [H2———————( FPGA DDR CKE 6
6 FPGA DDR CKE ) 8 0090000090 A2 A2 a
DODDN @D DONDONANDNDH DDIOD nic ne DD2Do>D @D DODOD®N
DODDD » DODDODODHY LLILL E2 E2 T » DDDDOD
>>>>> > >>>>>>>>>> Cooo n/c n/c oo > >>>>>
ddddd N Nddddddddd coxo @ N ddddd
<304 = < aaqauuunmd oo oo~ = oZzZuwg

6,9 FPGA_DDR_LDQS#_0
6,9 FPGA_DDR_LDQS_0

|

6,9 FPGA_DDR_LDQS#_1
6,9 FPGA_DDR_LDQS_1

FPGA_DDR_UDM_0
FPGA_DDR_LDM_0

FPGA_DDR_LDM_1
FPGA_DDR_UDM_1

6,9 FPGA_DDR_UDQS#_1

6,9 FPGA_DDR_UDQS_1 g

6,9 FPGA_DDR_UDQS_0
6,9 FPGA_DDR_UDQS#_0

Place series terminations close to FPGA

Engineering Services

Sheet 8 - DDR2 Memory

Copyright 2007

6,9 FPGA_DDR_D[0:31] < e
RP27_24R( RP30_24R
FPGA MEM D 8 1 FPGA DDR D13 FPGA D28 1 8 FPGA MEM D28
FPGA_MEM D15 2 FPGA DDR D15 FPGA D29 2 FPGA_MEM_D29
FPGA_MEM D 6 3 FPGA DDR D FPGA D21 3 6 FPGA MEM D21
FPGA_MEM D 5 4 FPGA DDR D! FPGA D20 4 5 FPGA MEM D20
RP28_24R0 RP32_24R
FPGA_MEM D14 1 8 FPGA DDR D14 FPGA 8 1 FPGA_MEM D18
FPGA_MEM D1 2 7 FPGA DDR D1 FPGA 7 2 FPGA MEM D27
FPGA_MEM D7 3 6 FPGA DDR D7 FPGA 6 3 FPGA MEM D26
FPGA_MEM D12 4 5 FPGA DDR D12 FPGA 5 4 FPGA_MEM_D31
RP29_24R| RP35_24R
FPGA MEM D25 8 1 FPGA DDR D25 FPGA 1 8 FPGA MEM D23
FPGA_MEM D16 7 2 FPGA DDR D16 FPGA 2 7 FPGA MEM D22
FPGA_MEM D17 6 3 FPGA DDR D17 FPGA 3 6 FPGA_MEM_D30
FPGA_MEM DO 5 4 FPGA DDR DO FPGA 4 5 FPGA MEM D24
RP26_24R0 RP3T_24R
A MEM D: 1 8 FPGA DDR _D: FPGA 8 1 A MEM D3
A_MEM_D 2 FPGA DDR D! FPGA 2 A_MEM_D8
A MEM D19 3 6 FPGA DDR D19 FPGA 6 3 A _MEM D11
A_MEM D 4 5 FPGA DDR D: FPGA 5 4 A_MEM D10
Avnet, Inc.
itle
Spartan-3A DSP Starter Board
ize Document Number
C | 0381257
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|
|
|
|
| FPGA_0.9V_TT
| RP20 RP21 RP37
| 60 60 60
|
|
| r-- Trrr—11t1—-—717rrr0—-—~~———7 1
0.9V_TT | | |
0: ‘ ! o o o o !
| | |
| | -
| : ‘ NOTE:
C167 C196 C140 C136 C144 C141 C193 C142 C143 . .
L i —4 — 1 L g —t | |
= = = o = = = == ! | Jadd Jea ol | Termination to FPGA_D.OV_TT
0.01uF| 0.01uF| 0.01uF| 0.01uF| 0.01uF| 0.01uF| 0.01uF| O0.1uF 0.1uF ! | | FPGA 0 gv -I—I-
| -
| I I L e
| | i i B DNP | is tied to the
| .
! | | trace split point
| | |
| | |
| | < efod I
! ‘ Lol S O s O I A ,
| 6,8 FPGA_DDR A[0:12] FPGA DDR A0
| FPGA R_A
: PG DO A DDR2 SDRAM . POR2 SDRAY
! DR e Ut
| FPGA R_A!
| FPGA R_A
FPGA DDR A7
! FPGA DDR_A!
! FPGA_DDR_A!
| FPGA R A
| FPGA DDR_A
| FPGA RA
|
|
|
| 6,8 FPGA_DDR_CAS#
| 6,8 FPGA_DDR_RAS#
! FPGA_0.9V_TT
|
|
! b oo
|
|
| od N«
|
|
| DNP vz
| FPGA
| N o]
|
|
! R
| 6,8 FPGA_DDR_CS# )
| 6,8 FPGA_DDR_WE# 2
| 6,8 FPGA_DDR_BS0 )
| 6,8 FPGA_DDR_BS1 >,
|
|
|
|
|
FPGA_0.9V_TT
FPGA_0.9V_TT
RP34 RP36 RP17
RP19 RP14 RP5 RP18 RP9 60 60 60
60 60 60 60 60
S I 1 P ] o _________ LA L
| .
‘ Layout Note: dqdr
! o o g d
|
‘ Install
! -
| < eq of
‘ SERE mEEN . terminators as
! -
! FERE g
L dddd dd 4 y close as possible
|
|
! to the FPGA (U6)
| e RV —ad g
- NENE A4 4
—lo| ollslsl =lzlzlel ©lslels dolele] @lelslo] @l ||| 6,8 FPGA_DDR_UDQS 0
2lalalal gllalel alalalal alalala alalalEl 9 1] [ =) =) =] I 1 6,8 FPGA_DDR_UDQS# 0 ),
rlelele| clole)e| oclcfele]  clolclo clele|e| o« | o|oc|c]e] o« o 6,8 FPGA DDR_UDQS_1 »
giglel8l g18l88l g1218la] g1888 3181815 281818l 2121818 2131218 88 FPGA_DDR_UDOSH1
<<|<<|<] <|<<|<|<] <|<<|<|<] <|<<|<|<] <|<|<] <] <| <|<|<|<<| <] <C| . u - N N
el e e e oEE[E D90 2T JD00 o8 FronboRomt S
o o o o e o o o o e o 88 FPGADDRIDM1
6,8 FPGA DDR LDQS 0 &
6.8 FPGA_DDR_D[0:31] 6,8 FPGA _DDR_LDQS# 0 p
6,8 FPGA DDR_LDQS_1 »
6,8 FPGA_DDR_LDQS# 1 ),
itle
ize
C
[Date:
;

Jheet 9




51 c54
0.1uF | 0.1uF
ut
L 5 FLASH_D[07] <
4 FLASH CE# CEO# vee (2 33V
CE1#/RFU vCC
CE2#/RFU vcea
4 FLASH OE# OE#
4 FLASH7WE#§ WE# Riz2
4 FLASH_A[0:23] A0 2] 50 133V Veco_2
A 28 u3
A 27 | A 24
A2 STS VCCA VCCB
A 26 2 23
A3 DIR  VCCB
& 25 { a4 Do (33 3 A1 B1 |21 D
Al 24 35 4 20 D
A5 DQ1 A2 B2 2
A6 23 38 5 19 D
v A6 DQ2 A3 B3 5
A 22 | 40 6 18 D
A7 DQ3 A4 B4 5
Al 20 44 7 17 D
A8 DQ4 A5 B85 5
Al 19 46 8 16 D
A9 DQ5 A6 B6 = 5
A10 18 49 9 15 D
A10 DQ6 A7 B7 g 5
o 171 A1t a7 (21 101 A8 Bg |4 LASH D
A 13 e a4 OF
A 131 A1 Da8 GND  OF [2————<FLASH CE# 4
el e = Lo
A 10 a1 2 = SN74AVCBT245PW =
A 2 ats DQ11
o At6 DQ12 (48—
ATS &1 A7 DQ13 [F4—x LK FLASH_WE#
Ao b1 18 DQ14 22—
20 2 Al9 DQ15 [F52—x
433V A21 3| A2
-
A23 30 | oo
R124
10K
a1 vss
4 BYTE#RFU VSS
151 veEN VsS
4 Flash_Reset# ) RP# RFU
~ 2BF128J3 TSS0P56
Default: JP1l 1:2
,,,,,,,,,,,,,, B
|
+3.3V !
|
|
|
|
C50 52 cs3
[To4uF | 0.uF 10uF :
|
|
— |
|
77777777777777 |
425V 433V +3.3V 425V
J8
1 g.av 33v JTAG TDO
5 | GND TDO JTAG _TMS
5 sAM CLK <& CLOCK ™S
8 JTAG_TDI
JTAG TCK 10 | GND DI
15 TCK PROGRAMn D>FPGA_PROG#
GND GND
5 FPGA_INIT# :g INITn OEn SAM_OEn
4 SAM_WEn 181 wen A00 SAM_AO
4 SAM_A1 5g | A0 A02 SAM_A2
4 SAM_A3 20 A3 25V
221 25v D00 SAM_DO
4 SAM_D1 D01 D02 SAM D2
4 SAM D3 {———————————26-1pg3 DO4 SAM_D4
4 SAM_D5 281 pos D06 SAM_D6
4 SAM D7 39 po7 D08 SAM D8
4 SAM_D9 321 pog D10 SAM_D10
4 SAM D11 D11 D12 SAM D12
4 SAM_D13 ——gg— D13 D14 SAM D14
4 SAM_D15 20 D15 A04 SAM_A4
4 SAM_A5 2o | A0S A0 SAM_A6
2 ano IRQ SAM_IRQ
4 SAM_CEn > 44 Cen RESETn SAM_RESETn
4 SAM BRDY é 4o BRDY DONE > 7
5  FLASH_DO 8| BITSTREAM  CCLK
GND GND 24R3  RS8
SAM Header
= CUT PIN 50 =

FPGA_DONE 7
FPGA_CCLK 5

ERNENEN]

ENENEN

ENIENFNENF NS NFNF N NFNEN

~

JTAG_TCK
JTAG_TMS
FPGA_TDO
FPGA_TDI

(2> 21> 2>

[o|[}(=}(5)

+33 +3.3V
u16
5 SPI_SEL# > S#  VCC
nlc
5 SPI_CLK > c nic
nlc
5 SPI_MOSI > D nie _1 6197
n/c T
5 SPI_MISO & Q nlc 0-1uF
n/c
Hold# n/c
R43 W#  VSS
10K QH25F640833 =
Default: JP8 No Jumper
R125, 49R9 JTAG TMS
R128 A 49R9  JTAG TDI
JTAG TDO
Ri27 49R9
J4 JTAG TCK
+2.5V

5 R128 49R9

Layout Note: Place J4 and J2 close together

JTAG Parallel IV Connector

+2.5V

C49 C48

0.1uF | 0.1uF

ok s

49R9 5 JTAG_TDI
AL JTAG TDO
om0 VN Ra
49R9 3 JTAG TCK
JTAG TS
om0 VYV Rz
5 JTAG TMS
& JTAG TCK
JTAGTDI
&

Avnet, Inc.
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6

6

oo

fmm = B
GMII_TXDO >} 5%
|
GMIL_TXD1 ) : NS .
|
Il
GMII_TXD2 ) R 55 .
|
GMII_TXD3 !
X033 L O |
GMII_TXD4 +
_TXD4 ) R ‘
GMII_TXD5 ) 5%
| g
GMII_TXD6 ) g '
|
Il
GMII_TXD7 ), R 55 .
GMILTX_EN — M :
|
GMIl TX ER I +2.5V +2.5V +2.5V +2.5V
_TX_ER D R0 2 ‘
GMII_GTX_CLK ) Tt 55 25V
I ! 7 N N J9 ACT
Place close to FPGA_| 11
e i R69 R67 R75 R71 R84 R81 R8s R86 SHIELD 13
t
GMILTX GLKS Y- ! U22A DP83865DVH 4991% $ 49.91% 4991% S 49.91% 4991% S 49.91% 4991% S 49.91% 1 voc or
3 ! ! o o o o o o o | H
GMII_RXDO B
5 : A : —Z6 TXDO/TXO mpiA N (102 3 mxo N
GMII_RXD1 TXD1/TX1 MDIA_P MX0_P
a0 RV ! 2 Txp2TX2 115
| : TXD3/TX3 MDIB_N
L 68| S
Ve | 881 TXD4 MDIB_P [-14 0 L S mxin
GMII_RXD3 — Va5 : 821 1xp5 o1 MX1_P
| | TXD6 MDIC_N 120
L 65
GMII_RXD4 ) eV T TXD7 MDIC_P | 7
| | 12 | 6 MXx2 N
GMIl_RXD5 ) L 6211y ENTXEN_ER MDID_N MX2 P
: Ry 22 : B0 TX_CLIRGMII_SEL1 MDID_P L25V
GMII_RXDS Nz ‘ 29 GTX_CLK/TCK 9 3
T MX3_N
GMII_RXD7 ) : : 8 mxs_p A
. § A | 581 RXDO/RX0
Mil_RX_DV | : RXD1/RX1
| Ry 22 | 32 RxD2/RX2 10 cH_GND A e
GMII_RX_ER ) RN Vas T 27| RXD3/RX3 12 B
| | 0 RxD4 Ri14 SHIELD
GMII_RX_CLK — e Ve ‘ as | X0 1 2 766058331 LINK
| | 45
GMII_CRS ) - N ‘ RXD7 10RO P
E 44 =
biace close to paY J 41 | BX DV/RCK +2.5V
———————— 41| RX_ERRXDV_ER *F
RX_CLK s
PHY_ADDR4
I 39 GOL/GLK_MAC_FREQ PHY_ADDR3 (18 £ U
CRS/RGMII_SELO PHY_ADDR2 [-1Z ™ U
,,,,,,,, a1 Y_ADDR1 |14 R ) )
r - 81 mpc LED_DUP/PHY_ADDRO [ 4
GMII_coL T ! 2 MDIO LED ACT/SPDO | % LNK10
| INTERRUPT LED LNK_10/SPD1 [-& TNKi05 V1G04
lace ol _— LED_LNK_100/DUPLEX
28V Flace close to BEL 864 01K IN LED_LNK_1000/AN_EN [0 — 74v1G08 25V
o= | CLK_OUT = g
] 1 . CLK_TO_MAC T JT7
334 aEeeT
R116 2 R62 ! RESET L N A
K 1S 100k [ 82 | o En Tor o7 794 R59 1K
| DNP ! 6 — a1 & RP25 2 1 2 2 Speed0
‘ 9o-| MAN_MDIXTX_TCLK DI Com Com
il MG o o —— - — - 4 MULTI_ENTX_TRIG TDO [28—x é %
! NON_IEEE TRST
GMII_MDIO 3 d —88- MAC CLK_EN/TX_SYN GLK 47K V708 AlS e i
Ao«
GBEINT# ) R117 OR R
1K boo
rmm oo - =
GBE_MCLK ) A 7 i -
+2.5V | ! =
R118 DNP Place close to PHY I
GBE_RST# )
R119
1K LNK1000 25V 25V
R92 330 JT5
JT8 &S JT9 5
= A D2 [ED_GRN 5 +2.5V %
RO 1K com! | MAC CLK-EN
Com 1 2 2.{ 5om Auto-Neg . %
% N 18 A
XTAL-25MHz B A K
N R OR 2 Com NON-IEEE l
= ca4 c47 ks
22pF 22pF LNK100 125V 3
A A
R94 330
) JT10 = JT11 K
A D3 [ED_GAN 5 com! | MULTI-EN
RE3 1K % JT2 %
Com 1 2 2 Gom Duplex 3 A B
3 2
B A Com; | MAN-MDIX
R JT4
0R g 5 |
LNK10 25V K %
R96 330 MDIX-EN
JT12 o\aN JT13 Com
5 D4 [ED_GRN al, %
% RS 1K = A
K
Com 1 2 2 Com% Speedl
§ A 1 B
] o
R
DUPLEX 125V |
R98 330 Default position is 1-2
JT14 S\ JT15 for all JTx jumpers
D5 [ED_GAN
A B8
RO7 1K
com K 5 2] com PHY ADDRO N ) .
% % Avnet, Inc.  Engineering Services Copyright 2007
3 itle
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+1.8V

+
[\
)]
<

Q

4

N
l—o

Q

N

[}
l—o

Q
L

N

N

c

)

©
o
=
c
S
o
o
=
c
B

C22

Q
[\
N
~

Sl

Q
N
e
Q
I\
N

—
BALE

® +
L—(b—';
<

470F 0.01uF | 0.01uF U228
= 1011 55 AVDDA core_vpp FH = = = * - * - *
L 9% | 5y5 AVDD2 CORE_vDD 2
= - ConEvoD 25 C237 C230 c213 c211 C235 C220 c232 C234
R57 18R2 —~ a5
1 PR - 103 | 1vg AVDD1 88;5-&88 48 0.01uF | O0.1uF 0.01uF | O0.1uF 0.01uF | O0.1uF 0.01uF | O0.1uF
C46 i loms 105 4vg AvDD! GORE_vDD 53
111 1vg_AVDD1 CORE VDD |22 . . . s o o
22UF 0.01UF 117 1vs AVDD1 CORE_VDD J—:
ﬂ 1v8_AVDD1 -
= 98 | g AvDD2 DP83865DVH P
+1.8V 12
R56 10RO VSS e
1 2 Py 100 Vss 20
1v8_AVDD3 VSS
c45 i vss 22
_|_—3-4— VDD_SEL VSS
= vss (30
22uF — 36
4 vss 38
-4 10_vDD vss 28
— 15 10-vpD vss 42
- 211 10_vbD VSS [
29 10_vDD vss 2%
87 10_vbD vss 22
421 10_vbD vss &4
» » . . I0_VDD VSS
To I Lo 1 oo |
c233 C225 c223 C238 c210 59 | 1O 7a
I0_VDD VSS
Z7 1 |0 VDD vss (82
0.01uF | O0.1uF 0.01uF | O0.1uF a3 | 1O 91
I0_VDD VSS
¢ ¢ N vss X
1 vas |9
= R64 9.76K 1% ves 104
WL BG_REF vss (106
1 VSS 107
= VSS 110
VSS 112
VSS 113
VSS 116
VSS 118
VSS 119
»—2- RSVD VSS ]gi
%231 RsVD VSS 52
RSVD vss 125
VSS
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P1
8 (O\
R23  ORO 15 [ o
4 DACLVSYNG  D>—AA— 10
R28  ORO 1z
. m
DAC_BJ0:3] )y DAC BO R16 4.02K 4 DAGHSYNG S AAN 13 OO a
DAC B1 R15 2K - 510 S
DAC B2 R14 1K 12 [~
DAC B3 R13 510 a15° §
_ 11
DAC_G[0:3] DAC_GO R20 4.02K BLUE 3508
DAC Gi R21 K] 0l "51°
DAC G2 Ri8 K GREEN 2[5
DAC_G3 R19 510 9 o
DAC_R[0:3] > ey RED 1lo
A0 DAC_RO R25 4.02K [ >
DAC Ri Ro4 K|
DAC_R2 R26 K {
DAC R3 R27 510 R17 10RO
- q
|
|
| =
‘ =
|
|
Avnet, Inc. Engineering Services Copyright 2007
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3 EXP1_SE_IO _[0:33] <<
+2.5V Jxi +2.5V
+2.5V
EXP1_SE_IO 0 2, .l EXP1_SE IO 1
EXP1 SE_ IO 2 il by 38 EXP1_SE 10 3
6 5
EXP1 SE IO 4 a g ? 7 EXP1 SE 10 5
EXP1_SE IO 6 0] %, ‘e EXP1_SE IO 7
12 11
EXP1 SE IO 8 14 }i }; 13 EXP1 SE 10 9
EXP1_SE_I0_10 16| 15 MET EXP1_SE IO 11
18 17
EXP1 SE 10 12 >0 ;g }; 19 EXP1 SE 10 13
EXP1_SE_I0_14 22| 59 I EXP1_SE IO _15 =
24 23
EXP1 SE 10 16 o6 gg gg o5 EXP1 SE 10 17
EXP1 SE IO 18 28 | 50 2z EXP1_SE 10 19
30 29
EXP1 SE 10 20 25 gg g? a1 EXP1 SE 10 21
EXP1_SE 10 22 s | ¥ o [aa EXP1_SE 10 23
36 35
EXP1 _SE 10 24 38 gg g? 37 EXP1 SE 10 25
EXP1_SE 10 26 40 || ag EXP1 _SE 10 27
40 39
42 41 EXP1 _SE 10 28
3 EXP1_DIFF_CLK_IN_p 42— 4
3 EXP1_DIFF_CLK_IN_n 22 jg 44 43 32 >> EXP1_SE CLK_IN 3
EXP1_SE 10 30 48 jg jg 47 EXP1_SE IO 29
EXP1_SE 10 31 50 | 50 49 |49 < EXP1_SE_CLK_OUT 3
52 51
EXP1_DIFF_p20 54 2421 g; 53 EXP1_DIFF_p21
EXPT_DIFF_n20 56 | o oo 55 EXP1_DIFF_n2i
58 57
EXP1_DIFF pi8 60 gg g; 59 EXP1_SE IO 32
EXP1_DIFF ni8 62 | 59 o1 [et EXP1_SE_I0 33
64 63
EXP1 DIFF pi16 66 gg gg 65 EXP1 DIFF p19
EXP1_DIFF ni6 68 | oo o ez EXP1_DIFF_ni9
70 69
72 | 79 69 1774 EXP1 DIFF pi7
3 EXP1_DIFF_CLK_OUT_p ;< 74 ;i ;; 73 EXP1_DIFF_ni7
3 EXP1_DIFF_CLK_OUT n il w7 ot o e
EXP1 _DIFF pi4 78 78 77 77 S
EXP1_DIFF ni14 80 go L 79 79 n 33V
EXP1_DIFF p12 — a0 82 — 8 81 = EXP1 DIFF pi3
EXP1 DIFF ni2 84 84 83 83 EXP1_DIFF _ni13
86 85
EXP1 DIFF _p10 as | 86 g? a7 EXP1 DIFF pi1
EXP1 _DIFF_ni0 a0 gg o0 [ae EXP1_DIFF_nii
92 01
EXP1_DIFF p8 04 92 g; 03 EXP1_DIFF _p9
EXP1_DIFF_n8 96 86 5 95 EXP1_DIFF_n9
o8 07
EXP1_DIFF p6 100 ?go gg o9 EXP1_DIFF p7
EXP1_DIFF_n6 102 102 101 101 EXP1_DIFF_n7 =
104 103
EXP1_DIFF p4 106 }O‘é }82 105 EXP1_DIFF p5
EXP1 DIFF n4 108 188 107 107 EXP1_DIFF_n5
110 109
EXP1 DIFF p2 112 Hg }?51’ 111 EXP1_DIFF p3
EXPT_DIFF n2 114 | {15 1 s EXP1_DIFF n3
116 115
EXP1_DIFF_p0 118 Hg H? 117 EXP1_DIFF _p1
EXPT_DIFF_n0 120 | 120 LI 114 [Caa EXP1_DIFF_ni
3. 3.3V
+3:3Y 12§ 122 121 }g; u
}36 124 123 123
126 125 123
1§g 128 127 122
],;2 130 129 125
132 131
QTE-060
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4,5 EXP2_SE_I0_[0:33] <<
125V JX2 125V
EXP2 SE 10 0 5 - 1 EXP2 SE IO 1 +2.5V
EXP2 SE 10 2 4 i ; 3 EXP2 SE 10 3
8 5
EXP2 SE 10 4 8 g ? 7 EXP2 SE 10 5
EXP2 SE IO 6 105, {[e EXP2 SE IO 7
12 11 C74 +GC21
12 11 —_
EXP2 SE IO 8 14 13 EXP2 SE 10 9 _
EXP2_SE 10_10 16| 1% R EXP2_SE 10 11 0AuF | 0AuF [OAuF [O.uF | 470uF
18 17
EXP2 SE 10 12 >0 ;g 1; 19 EXP2 SE 10 13
EXP2_SE 10 14 22 | 55 07 |21 EXP2_SE 10 15 | - N o
24 23 =
EXP2 SE 10 16 6 24 23 o5 EXP2 SE 10 17
EXP2 SE 10 18 >8 23 2? 57 EXP2 SE 10 19
30 29
EXP2 SE 10 20 30 32 2? 31 EXP2 SE 10 21
EXP2 SE 10 22 a4 |3 31 53 EXP2 SE 10 23
b 33 o2
EXP2 SE 10 24 ag | 36 3? 37 EXP2 SE 10 25
EXP2 SE 10 26 40 ig || gg a9 EXP2 SE 10 27
5 EXP2 DIFF_CLK_IN_p 22 42 |, g4 A EXP2_SE_I0_28
5 EXP2 DIFF_CLK_IN n 32 44 43 32 >> EXP2_SE CLK_IN 5
46 45
EXP2_SE_I0_30 48 | 4o o [az EXP2_SE 10 29
=XP2 SE O 801 5, 49 |42 < EXP2_SE_CLK_OUT 5
52 51 R
EXP2 DIFF_p20 sq | 22 51 a EXP2 DIFF p21
EXP2 DIFF_n20 56 gg gg 55 EXP2 _DIFF_n21
58 57
EXP2 DIFF pi8 50 | 28 57 &g EXP2 SE 10 32
EXP2 DIFF_nis8 ) gg g? 61 EXP2_SE IO 33
B4 83
EXP2 DIFF pi6 aa | 64 63 45 EXP2 DIFF p19
EXP2 DIFF ni6 68 gg g? 57 EXP2 DIFF ni9
70 89
70 69
5 EXP2_DIFF_CLK_OUT p ;< ;i 72 71 ;; — EXP2 DIFF pi7
5 EXP2 _DIFF_CLK_OUT
OGO L || B
EXP2 DIFF p14 78 77 EXP2_DIFF _pi15
EXP2 DIFF ni4 20 gg || ;g 79 EXP2 DIFF ni5
EXP2 DIFF p12 — g . 81— EXP2 DIFF p13 +3.3V
EXP2 DIFF ni2 ad gi g; a3 EXP2 DIFF ni3
86 85
EXP2 DIFF p10 ag | 86 85 g7 EXP2 DIFF pii
EXP2 DIFF_ni0 a0 gg g; a9 EXP2 DIFF nid
292 91 2L L+ Ga4
EXP2 DIFF p8 04 23 EXP2 DIFF _p9
EXP2 DIFF n8 96 gg gg 95 EXP2 DIFF_n9 470uF
o8 o7
EXP2_DIFF_p6 100 | %5 97 Mag EXP2 DIFF p7
EXP2_DIFF 16 102 182 18? 101 EXP2_DIFF_n7
104 103 =
EXP2_DIFF_p4 106 | 100 198 Ti05 EXP2 DIFF p5
EXP2_DIFF_nd 108 182 18? 107 EXP2_DIFF 15
110 109
EXP2_DIFF_p2 112 | 119 199 M4 EXP2 DIFF p3
EXP2 DIFF n2 114 | 112 s EXP2 DIFF n3
116 115
EXP2 DIFF_p0 118 ]16 H? 117 EXP2 DIFF p1
EXP2 DIFF_n0 120 122 L 118 [Gae EXP2 DIFF_ni
+3.3V gi 120 121 15’1% +3.3V
1241 124 123 123
108 | 126 125 M%7
130 | 128 127159
132 | 130 129 a4
132 131
QTE-060
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HG15

POWER (+5V) INPUT :‘56\7 +3.3V
FB3
95 45V Fair-Rite 2773021447 +3.8V
Barrel Socket T u19 PTHO5050WAZ T R154 681 e Vsense = (1 + 18.2K/10K)O0.405
1 3 8 1 /7Y Y\ 2 1 3 =
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REV A REV 1

ADDED POWER LEDS TO VCC_INT, +2.5V AND +3.3V RAILS

CONNECTED U20.3 TO PTH_INH# NET

ADDED A 2512 PKG LOAD RESISTOR TO +5V RAIL AT PWR JACK

ADDED PARALLEL TERMINATION TO SMA CLOCK INPUT

REMOVED LEVEL SHIFTER U14 & DIRECTLY CONNECTED SPINETS TO U16

GROUNDED UNUSED /0 PINS ON TRANSCEIVERS U9, U17 & U18

CHANGED NAME OF PIN "V24" ON FPGA SYMBOL FROM "IP" TO "IO"

09/21/07: Updated Bank 2 of FPGA
package by adding pin AA8 (IP_2) and
changing pin AC22 from IP_2 (input
only) to IO_2 (bidirectional)

11/26/07: Changed Ul device type from
28F128J3/P30 EBGA to 28F128J3 TSSOP-56

07/11/08: Corrected typo on pin U23 of FPGA (U6)
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