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Analog power for the FPGA

VCCAUX is set to a nominal

2.5V by the 100K feedback
AGND GND resistor.
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[VIN > 2 1 > VOUT N
7 4 I SR1_LD 2. .
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AThe voltage provided by the MAX8860 linear regulator is determined by the addition of a
resistor between VOUT and VSET.

This additional resistor (RA) is located on the higher-level schematic.

The voltage produced by the MAX8860 is calculated as follows:
VOUT =1.25* (1 + RA/ 100k)

If RA = 20Kk, VOUT =1.25* (1 + 20k/100k) = 1.50 Volts
If RA = 100Kk, VOUT =1.25* (1 + 100k/100k) = 2.50 Volts
If RA = 164Kk, VOUT =1.25* (1 + 164k/100k) = 3.30 Volts

Note that if VSET is grounded (on the higher-level schematic), VOUT=1.8 Volts

Note also that VIN must be a minimum of 0.18 Volts above VOUT.
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AThese decoupling capacitors are intended to assist
the voltage rails on the PCB - where the decoupling
capacitors for the FPGA are not close.
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Top Level Schematic For Daughter Board Design

Both FPGA-Only and FPGA + MCU

This Device Sheet is the same for all designs.
It relies on being instantiated in a project that contains a device-specific sheet named DEVICES.SchDoc .

U_Memory_CommonBus_DaughterBoard U_DEVICES U_MotherBoardConnectors
NB2 CommonMemory DEVICES.SchDoc DB_MotherBoardConnectors
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ADevice Specific Section of Daughter Board Design

This schematic sheet (plus any child sheets) will contain the
device specific parts of any daughter board designs.

This will include any FPGA or MCU devices as well as dedicated
power supplies, connectors etc.

Sheet Title  FPGA, LEDs and SRAM Memory

Altium Limited

N : L3, 124 Rodborough Road
Project Title DB36 - Daughter Board Virtex4 | ;. = o0
Size: A4 ‘Assy: D-820-0010 | Revision:01 NS 2086
Australia
Date: 27/11/2008 Time: 4:30:45PM | Sheet 7 of 23
File: DEVICES.SchDoc

2 3 4




STATUS LED 100 DOM. 1 +EPGA TDI
FPGA TCK 3 BUS AD4)
HARD TCK *—FPGA TMS. BUS_A[24 ']m
JTAG TMS —FpGA TDO. BUSIDIELY]
Do - S NOE
T NEXUS DI BUS NOE s NwE
U_FPGA_Power B 15 T — XD +RS232 TX S NWE -
FPGA NonlO.SchDo FPGA PROGRAM RI S TCK 08 TS RTS ._R5232 RTS BUS_NBE[3..0]
% S S (€ D 232 RX
HSWAP_EN 4K71% T™S 505 Tho RS232 RXD —RS232 RX BUS SRAM NCS
b XD TRs233 CTS BUS SRAM_NCS ; >
PGA TDO Rz cTs SHNCS ——BUS FLASITNCS
™S HGATDO gy < MEM_COMMON aus SDRAM NS —BUS SDRAM NCS
TCK KT 1% DATA ~—KBDATA !
D0 R3 < KEYBOARD >< KBCLOCK BUS SDRAM CKE
™I DOANT et DIN —FPGA IR CLock BUS SDRAM_CKE (S SDRAM CLK
KT 1% DONE »———2————————— SLEEP N MOUSEDATA
M2 Re INSTALLEDX. 1 1 Qg LIQUSEDATA BUS SDRAM NRAS
IV PROGRAM ] ALD) Host R MOUSE DA " VOUSECLOCK
LD T (PROGRAM FPGA CCLK ost Reset DAU_RESET SW NIRRT,
100R 1% = H,(“\ mm( T DAU RESET SW BUS FLASH NBUSY
- PROG_B PROGRAM 2 ;
R 1% o FPGA_ID = 0x0 (Xilinx) Mz, — Status LEDs Lo o
e EPGAIDO 1 3 < USER LED >< L(7.0] e BUZZER BUS SDRAM FEEDBACK 1 2 BUS SDRAM CLK
b = R oo oo o E—
INIT FPGA 11 . P | PROG_CLK
NT3
U Bypass FGAID) 1 P DAUGHTER BOARD MEMORY RESOURCES
et FRGA 215 SCHDOC SPI BUS MODE —Shi St Pl
NT4 R — DIP DI7..0) s
3v3 FPGA D3 1 23 K ZsPipN Al18.0] —=SRAMLAUS.O
NTS TSPLDOUT
U By 1v2 botr DI ) SRAMINOE
as FIGA IVESUIDOG CAN TXD SRAMI NWE —SRAML WD
CAN T T — NCs ——SRAMI XS
23 0 RXp —ANRXD NBHE _SRAMI NBITE
100F 10V Bt . SRAMI NBLE

U_Bypass 3V3

Bv%nss FPGA 3V3.SchDoc

c24.cm
100F 10V CLOCKS REFICERG—SCECK
A CI +FPGA CLK
(CLOCKS = e SCL
%
FPGA CLKI - FPOACLKL SDA
AN A CLI

—_— (USERIO 5.0 e e
Shared Bypass Caps @{ D[4.0] USERIO 10[35.0]
SRAVZ >
N
NBHE SRAMD NBLE
B RED[4. 0] =il
To permit DCI (terminated) inputs, the following must be done on each Bank: GREEN(S..0]
Tie the VRN pin (in each bank) through 50R to 3V3. BLUE(1.0] —82 EXT A D149,0) el ONE-WIRE CONNECTIONS
Tie the VRP pin (in each bank) through 50R to GND. POL Al
. :
T e =Ry EXTE {  owo—tumomea
2 A o s U_IWB_DS2406_EPROM
DIsP. o DA ONEWIRR 1 WB 032406 EPROM
- - " - X A : EXTEND (9.0 X pi02
Pin Nets labeled "UNUSEDxx" are not used for any function, they are labeled for BLIGHT A EXT C D[49.0] ONE WIRE DBID ONE_WIRE DBID. D
the purposes of FPGA pin Swapping only. o5
UIE uiF uiG uin unt u uiA up
XCAVLX25FF668 XCAVLX25FFo68 XCAVLX25FFo68 XCAVLX25FFo68 XCAVLX25FF668 XCAVLX25FF668 XCAVLX25FF668 XCAVLX25FF668
D10 21 SRAMI ALO > EXTEND B32 A2l EXTEND cs 7 DAU TFT CLI DI
M M o Lirskecio = o Lir TNy ® T EXTEND B3l Bl 10 L1P 90— EXTEND C10 S 1o LI 10 et ExrenD Adr = SDRAM LK M joLirocLcs
% % % fONEE| W % 6 EXTEND B47 E BUS A20 v TONGRN EXTEND A27 % D27 %
2P TR6 5 EXTEND ASS BUS A2l K EXTEND BIT D21
=2 = = e = il = 23 BUS AIS 2 s 7 DAU TFT ST F Dis F
e W 7 21 EXTEND 2 1o L3 10 Ko ExTEND Ads 2%
R B 6 BUS A% 1o o2 ——ExTEND A T D20
Sl wry 25 BUS FLASH NBUSY I 1 TEND AID 3 END a1
1oL R 0 Lo BUS A7 10N VREE T TET STV el 5 END G0
oLt oy [0 IXTEND €3 oL, 3 END A® 4 SPLMODE:
FoTa D L3 EXTEND Co vt B END A28 PLDIN
- oL 2] END BI3 XTEND 34
POt B END BI2 XTEND C28
oL 2 END ALL Us NBE2 2
; - 4 END BLE LN DIS LC_ I W TS Spr SEL o
10_L§P_ CC LC 10 10_LSP_DI7.CC LC 1 — et P —
ot ec i o ok END A20 PLCLK e Caicon ADI1T_SRAMT BT
10 199 cC 1C 10 fladls |
10_LON_CCLC 6 10 LON_CCLC 10 flo
10 L1076 ffos—BUS D26 0_c107 10t
S DAUTIT C3 I AL4_DAU TFT BLIGHT
PR P S R o
I T EXTEND Cdl o7 WEaD2s SRANE ATS St i CI2_DIPI
10 L12p 6 oS 10 Lizp 7|[e22 —UNUSEDS 0 Lizp 10 it I _LiD7
12 35 SRAMI DIT g AT ATG SRAMI DO
10_LI2N_VREF 6 DO 10_LI2N VREF 7|2 -—SRAMI DIL 10_L12N VREF 10 flat—]. Ale_Sham Dy
10 L3P END (4 10 1137 7 |fahC2 SRAM 10, LI3P 8 022 0 Lise 10l A I
10 L13N Pt 10 L13N 7 [fahB22UNUSLD 10 LI3N s |[adls LXIEND Adl__ 10 L13N 10l 1 b
10 L1 o ARz sRaMz D3 o S EAC EXTEND B3 o 3 A3 _DAU TFT DISP ON
END (10 35 SRAMI DIS EXTEND 53§ 2 CL4DIPG
10 L14N 10 L14N 7 [fadAZ3 SRAMI I 10 L14N 10 L14N
) L1 LN SRAM2 Ad  L1aN I LN IOERS D14 DIPT
e i e Som fo % iEae o b R
XTEND €17 DTN HXTEND B 10 LIS\ 7 BT S DI O LISN EXTEND BT PRI b AT DAUTFT MUX
END Cl6 R EXTEND B2 iAo srAM D e EXTEND B0 Pt b C AV DTS
SDRAM NCS 0177 PR O — 0L s AT 10-L17e-10 T C1S_DAU RESET §W
10 L17N 6 Jfa® e 10 LI7N 7 [fadi20 SW2 10 LI7N 8 |[Alt 102 10 L17N_| a U TIT GREENS. L
PRI i END A2 O LITNTHENTo —srAMT NC LN S{ADs 10w O L N0 Ho5s —EXTEND A3 D13 DIF2
Pt B END A2 P AUCEN] o Alac —ois TND BI>
O LISN ope S D25 O L8N T WA F5—DAU TFT BLUED O LN SiAR 100 END A3
Pt b TiT 2 v EFAE2DAUTFT BLUET s lEars —ios TND AST
LN SR ND Add oL T ley20 —sraMT Do, LN S AT —scr END B21 15 BUS SDRAM FEEDBACK
10_120N VREF offasl —1 B0 10_L20N_VREF L RAML AL 10 120N VREF [ T—DAU T REDO b Sl
sy e SRAMI AT o AU TFT REDY XTEND B4t ]
10-L22P¢ “EXTEND B3 16.122P77) 4 SRAM2_A17 5 XTEND_A19 Cl. FPGA CLK1
-L22p EXTEND Bt L2207 >4 SRAMD ATG Di 021 XTEND ATS C1iEXTEND (20
10 L22N 10 122N 7 [l 2 DS
10_L23P_ VRN 10 123 VRN 7 AL z 23R8 R
L ol 312
—~ 6. P S_TMS “EXTEND_A22 I RS232_RX
3 1 10134 CC_LC 8 |[cdCe DI  L34P_CC_LC T 2 ALS
10 L24N_CC_| LC i (AL 10 L24N CC LC 8 [(hBeLXTEND A% 10 L24N_CC_LC_9 A LAy pLE_R8Z32 TX
i} A s 10 CAN RXD
T L 3 oL cc] LE " D DAU_TFT_GREENT T0__EXTEND
1 R Tty A 4 EXTEND B23 17 KBDATA
T o Laer A 3 EXTEND A3 A7 KBCLOCK
) L2 A T DAU_TFT_GREENO CI3EXTEND C32
: (A7 10 L27N°9 — L — 10 L8N_GC L¢3 [faS12—EXTEND G35
g L 10_L28P 0| 2
3 10_L28N_VREF 9 NWE J END 529
o - N VREE. AL END B26
5 [ 02N NEXUS TDI 0 END B4
21 sw 2 TND B30
a2l 10_L30p 0| -
AF22 DA TFT REDA e SRAMI A Vi END A23
AFIS BUZZER ok SRAMI AL TS DAU TIT GREERS
AEIS_SW0 e SRAMI D: AU TFT BLUES
AL Swa LN SRAM2 D EXTEND Bi6
10 132N 5 10 L32N ¢ 10 132N _sm1 7 JfladR2L_SRAMI Al6 10 132N 8 |8 LED2 10 132N 79 SRAM2 I 10_L32N10) EXTEND A3]
SheaTite FPGA i Limiced
L5124 Rodborugh Road
Project Tile DB36 - Daughter Board Virtex4d | .5 o 7™
Size: A2 sy: D-820-0010 ‘ Revision:01 oy anse
Do 271173008 Time: 43045 PV | Sheet § or 23

File: FPGA.SCHDOC




1 2 3 4

W3 uiL 2vs
XCAVLX25FF668
M2 veco 0 VECAUX S
VCCO 0 VCCAUX oI
El6 VCCAUX g
L8 veeo 1 vecaux i UIM
VCCOI  VCCAUX T XCAVLX25FF668
VCCAUX A2 Mi4
UIK AL veco 2 vecaux AEL| oD N0 i
XCAVLX25FF668 VCCO 2 VCCAUX Bl Kid
Gl4 = vocaux —a3 B2 ] OND  GND —p7
CCLK CCLK 0 BlI 0 GND  GND
DONE Hi3. ! DONE 0 Big | /CCO3  VCCAUX g PL_ GnD gD AL
d VCCO3  VCCAUX AAG V24
HIS ~ vccaux X2 AE2 | OND - GND —5¢
PROG B PROG B0 ADIS 712 GND  GND
LI VCCO 4  VCCAUX AF2 724
AELL u HiT 2 GND  GND
wis VCCO 4  VCCAUX 3 B26
MO V3o Moo U S 6o GNp B2
VI wia] MO B9 | yeco s veent Y Fo ] OND  GND —s
M2 M20 B2 4 < GND  GND
2 VCCO5  VCCINT i) AE26
wi3 EY | Vocos  VCOINT 22 N | OND - GND —355s
x EYRDWIREE( HIS | yoco5s  VOCINT = v3 | OND - GND =5y
Gl6 HD | yecos  veeInt 2 ADo | OND - GND —o
HSWAP EN HSWAPEN_0 710 L Ti1 GND  GND
B VCCO 5 VCCINT Rl AZS
Y16 F22 | vecos  veemnt RO Mio | OND  GND —qpg
GNDp—emmee S vBATT 0 25| Veoos  veany LLI0 MO0 G\ GND 19
<2 RDWR B 0 L Lil GND  GND
VCCINT NIO P2l
HO TI0 GND  GND
VCCO 6  VCCINT NIL iz
DL 0 10 u i1 GND  GND
g VCCO 6  VCCINT PI0 N7
TDO 0 78 4 TI0 GND  GND
VCCO 6  VCCINT Pl M7
TCK 0 s U Vio GND  GND
VCCO 6  VCCINT R P21
™S 0 P2 U Vil GND  GND
2 VCCO 6 VCCINT RIL| oND OND [CI8
E8 | ycco6  VCCINT U ADIS
I3 L rpp g B U 117 GND  GND
| Toro 28 vecos  veet L AR | oD NP [CUis
U 5 1 yCCO 6 VCCINT ABI2 T1s
VCCINT 18 E ] OND  GND —g7%
DOUT_BUSY 0 AA22 L17 GND  GND
VCCO 7 VCCINT Ki2 Pi6
D IN O ABLO L MiZ GND  GND
VCCO7  VCCINT L2 Pis
CS B0 AELD L Mis GND  GND
L VCCO7  VCCINT NI2 Ni6
INIT B0 Vo L RI12 GND  GND
8 VCCO7  VCCINT PL2 NI
Wi7 L Ris GND  GND
VCCO7  VCCINT T2 Mi6
Wig L Ti6 GND  GND
VCCO7  VCCINT U2 Lis
"AA2S L Vi6 GND  GND
AL vCco7  VeINT 8 AF3 | OND OB K6
VCCO7  VCCINT 713 ABLS
L Li8 GND  GND
VCCINT [QE Vid
AA2 Ti7 GND  GND
VCCO 8 VCCINT Li3 Ul4
AA | yeco 8 VOCOINT —HE Miz | OND GND —pg
ABS 4 Ui7 =ML | o\p  GND
VCCO8  VCCINT NI3 Ri4
AES 4 UIs GND  GND
£ vecos  veewt —a8 P3| OND - OND g
UIN 8 vecos  veeT Rz | SO OND NI
XCAVLX25FF668 VCCO 8 T3 KIS
AES 4 GND  GND
AEL6 VCCO 8 U3 Els
AE15] VREFP_SM WO vcco s viz ] OND  GND —Em
—2ELS | VREFN SM A GND  GND
Mi8
AF16 VCCO 9
e=2F10] p gy KIO u L L
s §TAFIS VYo Kl veco GND GND
= L2 vecoo
= 2EL7 1 AVSS SM 125 =
4 = veco
1 12 veeo o
GND VCCO 9
II‘E VCCO 10
@=L | vcco 10 . .
Eg VCCO 10 Sheet Title  FPGA Power & Programming Altium Limited
VCCO_10 . . . L3, 124 Rodborough Road
l{g VCCO 10 Project Title DB36 - Daughter Board Virtex4 Fronehs Foross
VCCO_10 - ‘ ..‘ NSIV 2086
gg VCCO_10 Size: A4 ‘Assy D-820-0010 Revision:01 Australia
VCCO_10 Date: 27/11/2008  Time: 4:30:45PM | Sheet 9 of 23
File: FPGA NonlO.SchDoc

1 2 3 4




(S}

iT_cs_MB
T22OUF 10V

Lo Low Lo
"] 1ouF 10v [ 1ouF 10V | 10F 10V

GND

—T—c4 FP —T—cs FP —T—ce FP —T—c7 o —c C8_FP —T—C9 FP —T—cw FP —T—cu FP
“Lowriev T oauriev T oduwriev T ouFiev 1 0iuri6v I 0.ur 16V L 0.uF 16V 1 0.1uF 16V

GND

Lenmw Lcnrr —curm —Lcsr —dcierp ——ci7m ——cisrr —ci
"L ionFiev T ionfi6v_ I ionFi6v__ I tonFi6v I ionFiev_ I ionfi6v_ I i10nF 16V i0nF 16V

1

GND

sheet Tile  'PGA Bypass Capacitors for 1V2
Project Title DB36 - Daughter Board Virtex4

Size: A4 ‘Assy: D-820-0010 Revision:01

Date: 27/11/2008  Time: 4:30:45PM | Sheet 10 of 23

Altium Limited

L3, 124 Rodborough Road
Frenchs Forest

NSW 2086

Australia

File: Bypass FPGA 1V2.SCHDOC

3




(S}

GND

25
#_c3 mB
T220uF 10V
2vs
—T—czl_FP
10uF 10V
2vs
—T—CZZ_FP —T—C23_FP —T—C26_FP
‘L owFiev T oauF 16V 1 0.1uF 16V
2vs

GND

—T_CZS_FP —T—cz9_n> —T—C35_FP —LC36_FP

10nF 16V IOEF 16V 10n_F 16V 10nF 16V

GND

sheet Tile  FPGA Bypass Capacitors for 2V5
Project Title DB36 - Daughter Board Virtex4

Size: A4 ‘Assy: D-820-0010 Revision:01

Date: 27/11/2008  Time: 4:30:46 PM | Sheet 11 of 23

Altium Limited

L3, 124 Rodborough Road
Frenchs Forest

NSW 2086

Australia

File: Bypass FPGA 2V5.SCHDOC

3




2 3 4
3V3
—LCSS_FP —T—C39_FP —T—C40_FP —T—C41_FP —T—C42_FP —T—C43_FP —T—C44_FP —T—C45_FP
IOL;F 10V IOEF 10V IOEF 10V IOILF 10V IOL;F 10V IOEF 10V IOILF 10V IOL;F 10V
GND
3V3
—LCSO_FP —LCSS_FP —LC54_FP —T—CSS_FP —LC57_FP
0.1uF 16V 0.1uF 16V 0.1uF 16V 0.1uF 16V 0.1uF 16V
GND
3V3
—T—CGZ_FP —T—C63_FP —T—C64_FP —T—CGG_FP —T—C67_FP —T—C68_FP —T—C70_FP —T—C74_FP —T—C75_FP —T—C76_FP —T—C77_FP —T—C78_FP
IOEF 16V IOEF 16V 10nF 16V 10nF 16V IOEF 16V IOEF 16V 10nF 16V IOEF 16V 10&F 16V 10nF 16V 10nF 16V IOEF 16V
GND
3V3
—LCSO_FP —LCSS_FP —T—C84_FP —T—CSS_FP —T—C86_FP —T—C87_FP —T—C89_FP —T—C92_FP —T—C94_FP —T—C%_FP —T—c99_n> —T—CIOO_FP
102F 16V IOEF 16V 10nF 16V 10nF 16V 102F 16V IOAF 16V 10nF 16V 102F 16V 10&1‘T 16V 10nF 16V 10nF 16V 102F 16V
GND
sheet Tile  FPGA Bypass Capacitors for 3V3 .. - 4
. X . L3, 124 Rodborough Road
Project Title DB36 - Daughter Board Virtex4 | ;. = o0
Size: A4 ‘Assy: D-820-0010 Revision:01 NSWZO,86
Australia
Date: 27/11/2008  Time: 4:30:46 PM | Sheet 12 of 23
File: Bypass FPGA 3V3.SchDoc
2 3 4




(S}
w
S

3v3
U1
DS2406
4 2
5 Ve DATA iz D \
H] NC PIOB t 3 PIO2 ONE WIRE
GND PIOA ¢ PIO1 j
GND

C2

3V3 3V3
:[Cl :[

0.1uF 16V | 10nF 16V
GND GND

SwetTide 1-Wire Bus ID Altium Limited
project Tite DB36 - Daughter Board Virtex4 | =2, 124 Rodborough Road

Frenchs Forest
Size: A4 ‘Assy: D-820-0010 | Revision:01 NSW 2086

Australia
Date: 27/11/2008  Time: 4:30:46 PM | Sheet 13 of 23

File: 1WB DS2406_EPROM.SchDoc

2 3 .




(S}

STATUS LED
3v3 3v3
C1_SL
)
0.1uF 16V SR2 SL
GND S270R 1%
U1_SL N LED2 SL
SN74LVC1G04DBV \QGREEN
NC vee 2
A
GNDD" y b4 LED PGM

b
STATUS LED 3
GND

POWER LED

3V3

RI1_SL
270R 1%
LED PWR

LED1_SL
\:ARED

GND

Sheet Title  Daughter Board LEDs
Project Title DB36 - Daughter Board Virtex4

Altium Limited
L3, 124 Rodborough Road
Frenchs Forest

Size: A4 ‘Assy: D-820-0010 | Revision:01 NS 2086
Australia

Date: 27/11/2008  Time: 4:30:46 PM | Sheet 14 of 23

File: DB LEDS.SchDoc

3




(S}

w

D

MEM

HOSTMEMORY

BUS_A[24..1]
BUS_D[31..0]

BUS_SDRAM NCS
BUS_SDRAM NCAS
BUS_SDRAM NRAS

BUS_SDRAM _CKE

BUS_SDRAM_CLK

BUS FLASH NCS
BUS FLASH NRESET
BUS _FLASH NBUSY

BUS_SRAM NCS

BUS_NBE[3..0]
BUS_NOE
BUS_NWE

&

BUS _A[24_1
BUS D[31.0

SDRAM
B e
it D[31..0]
SDRAM_NCS
SDRAM NCAS
SDRAM NRAS
SDRAM_CKE
SDRAM_CLK
NBE[3..0]
NWE
FLASH
BUS ADLIL oy g
BRI b5
FLASH NCS

FLASH_NRESET
FLASH_NBUSY

NOE
NWE

SRAM

BUS _A[20.2
BUS D[31.0

ACommon-Bus Memory Block

256K x 32-bit SRAM (1 MByte)
16M x 32-Bit SDRAM (64 MByte)
16M x 16-Bit Flash (32 MByte)

A[20.2]
D[31..0]
NCS

NBE[3..0]
NOE
NWE

> CM_SDRAM

> CM _FLASH

CM_SRAM

COM_SDRAM

SDRAM MT4SLC16M16A2TG 16Mx32

@ SDRAM

COM_FLASH

FLASH_S29GL256N11FFIV10_16Mx16

@ FLASH

COM_SRAM

SRAM 256Kx32 TSOP44 1

SRAM

Sheet Tile  Common-Bus Memory Block

Project Title DB36 - Daughter Board Virtex4

Size:

A4

Revision:01

‘Assy: D-820-0010

Date: 27/11/2008

Time: 4:30:46 PM

Sheet 15 of 23

Altium Limited

L3, 124 Rodborough Road
Frenchs Forest

NSW 2086

Australia

D

File: NB2 CommonMemory.SchDoc

¥}

3




(S}
w
S

FLASH
D{15.0] BUS D[15.0] .
AR4] BUS A[24.1]
AN U1
S29GL256N11FFIV10
BUS Al __E2 3 BUS DO
BUS A2 2. 49 gg(l) 3 BUS DI
BUS A3 Q2] ‘0 D2 BUS D2
BUS A4 A | % DQ3 |4 _BUS D3
BUS AS B2 | ) DO o BUS DA
BUS A6 D3 | ‘5 DOs > BUS DS
BUS A7 Q3] ‘o DOg 16 _BUS D6
BUS AS A3 40 DQ7 6 BUS D7
BUS A9 B6_| ‘a¢ DO§ 3 BUS DS
BUS AI0__A6.] ‘\o DQo 03 BUS DO
BUS ALL__C6,] ‘1o Doi0 E4_BUSDIO
BUS A2 D6 ‘o) DOI| <G4 BUS DII
BUS A3 BT v\, DOl s BUS D2
BUS A4 AT ] )5 DOI3 g6 BUS DI3
BUS AS T, Ay DOl ke BUSDIZ
BUS ATe D7.] ‘|5 DOIS/A] |GLBUS DI5
FLASH < BUS AIT__ET.| A2 3
BUS AIS B3| ‘»\) Ak
BUS A9 C4] ‘o¢
BUS A2 D5 | ‘a0 vee 65
BUS A2l D4 DS
A20 VIO
BUS A2 G5, o vio
BUS A3 BS | \0)
BUS A2 C8,] o3 vss LE
H7
P2 VSS
FLASH NCS o1 CE# VSs
NOE = OF#
NWE S0 WE# L
W WP#/ACC GND
FLASH NRESET RESET#
F7 A4
3V3 | —emm——'r BYTE# RY/BY#
[CRCRORORORORORORORORS]
227222222727
|l |o|—|—|—|—=|—]|—|—
ZEPBE <R LR E|E
FLASH NBUSY
G
V3 3v3 3v3 V3 3v3 3v3

- C3 - C4 - C5 —_ Cé6 —_—C1 =_—QC2 .
10nF 16V 100F 16V 100F 16V 0.1uF 16V | 0.1uF 16V 0.1uF 16V sheetTide  16M x 16 Flash Memory (BGA)
Project Title DB36 - Daughter Board Virtex4

Size: A4 ‘Assy: D-820-0010 Revision:01
GND GND GND GND GND GND Date: 27/11/2008  Time: 4:30:46 PM_| Sheet 16 of 23

Altium Limited

L3, 124 Rodborough Road
Frenchs Forest

NSW 2086

Australia

File: FLASH S29GL256N11FFIV10_16Mx16.SchDoc

2 3 4




1<

w3
|
15

31 AR 1 PR
ul )
SDRAM-16Mx16 SDRAM-16Mx16
BUS SDRAM CKE 37| (pv SRR BUS SDRAM CKE 37 | o EREERIIE
BUS SDRAM CLK 38 ] ‘"1 >>>§§§§ BUS SDRAM CLK 38 | "~/ >>>§§§§
BUS SDRAM NCS 19| == 40 BUS SDRAM NCS 19| == 40
[ Ne 20 BUS SDRAM NCS 19| & NC FH0
BUS NWE 6] & BUS NWE 6] &
WE BUSNWE ______16 g
BUS SDRAM NCAS _17.] E_ 15 BUS NBEO BUS SDRAM NCAS 17°] SE 15 BUS NBE2
g e O e e o A— - LR o) S,
SPRAM BUS SDRAM NRAS 15, {3 Do 32 BUS NBEI BUS SDRAM NRAS 18| Ras DoMH 32 BUS NBES
BUS A[16.2]
A[16.2] BLs
S SSIRING BUS A2 2 oo 2 BUS DO BUS A2 2| - BUS DI6
T BUS NGEL3.0] BUS A3 20| A Dol BUS DI BUS A3 24 4 ol [ BUS D17
L b—v BUS Ad 5] 4L o 3 BUS D2 BUS Ad 5] 4l b 3 BUS DIS
BUS A5 26 43 ooy L BUS D3 BUS A5 26 2 ooy L BUS DI9
I < BUS A6 03 A BUS D4 BUS A6 3 vt bog L BUS D20
SDRAM NCAS ~BUS SDRAM NCAS  BUS A7 30, A Dot LI BUS DS BUS A7 30 A Dot LI BUS D2I
AN GAS T BUS SDRAMNRAS ~ BUS A8 3 A beg I__BUS Do BUS A8 3 A bes LI BUS D2
AN ks —BUS SDRAM CKE ~ BUS A9 2 A by O BUS b7 BUS A9 20 A Doy LT BUS D23
M K T BUS SDRAM CLK ~ BUS AID EEMN oy L2 BUS DB BUS AI0 M Doy La2BUS Dd
N T BUS SDRAMNCS ~ BUS AIl 33 A Doy L#__BUS DY BUS All M Doy 44 BUS D35
g U BUS ALZ 2 A% Pt |4 ___BUS DIO BUS ALZ 27 A% poto |4 ___BUS DX
BUS AL3 35 ALY bt 47 __BUS DIT BUS AL3 550 Al bty a7 __BUS D7
BUS Al4 36 43 BUS DI2 BUS Al4 36 8 BUS D28
Al DQI2 = —50s D3 22 DQIZ =505 D29
BUS AI5 20| a0 gg}i 51 BUS D4 BUS AI5 20| 5ro gg}i 51 BUS D30
BUS Al6 21 53 BUSDIS BUS Al6 21 53 BUS D3I
BAI oooo DAl BUsAle 2l gy oooo DAIS
nwununwunwunwuwwn nwunununwuwnwunwuwn
nununwununwmwn nwununmnwnmnwnwmwn
ggggegg geggegg
R|—|r|Cc||o|c =l sl Sl Bl (o] K=l ]
GND GND
3v3 3v3

C6

10nF 16V OluFl6V

IOnF 16V

[
[

]

I c7 c8 I I
OluF 16V 10nF 16V 10nF 16V O luF16V OluF16V
GND GND

Sheet Title 16 M x 32 SDRAM TSOP54 x 2 Altium Limited
project Tite DB36 - Daughter Board Virtex4 | =2, 124 Rodborough Road

Frenchs Forest
Size: A4 ‘Assy: D-820-0010 | Revision:01 NS 2086
Date: 27/11/2008 Time: 4:30:46 PM | Sheet 17 of 23

Australia
File: SDRAM MT48LCI16M16A2TG 16Mx32.SchDoc

1 2 3 4




A
A18 is connected so
that 512KBx16 device U1 2
can be fitted SRAM-256Kx16 SRAM-256Kx16
SRAM A2 1 44 SRAM Al9 SRAM A2 1 ~ 44 SRAM Al9
SRAM A3 2 2? 2}2 43 SRAM AIS SRAM A3 2 2(1) 212 43__SRAM AlIg
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HOSTMEMORY
AR4]
BUS_A[24..1]
L [RIRINO
BUS_D[31.0] oLl
BUS_NBE[3.0] R
BUS_NOE ho
DS SDRAM NCS
BUS_SDRAM_NCS TS
BUS_SDRAM_NCAS A e
MEM BUS_SDRAM_NRAS N
. S SDRAM CKE
BUS SDRANLCKE SORAMCC1K THESE SIGNALS TERMINATE AT THE SDRAM DEVICE
BUS_FLASH_NCS ILASH NCS
BUS_FLASH_NRESET e et w3 w3 3
BUS_SRAM_NCS M AC
\_BUS_FLASH NBUSY -
RN33 RN35 RN37
] RESNET 4 x 100R ] RESNET 4 x 100R ] RESNET 4 x 100R
| ) b ) | )
BUS NBE2 BUS SDRAM N BUS NBEI
BUS NBEO BUS SDRAM Ni BUS NBE3
BUS NWE BUS_SDRAM NCJA BUS SDRAM CKE
BUS SDRAM CL
0 R3S 0 RN36 r T RN3S
I || || || IRESNET4x 100R I " " " rRESNET4x 100R I " " " IRESNET4x]()UR
i. | i. | i.
GND GND GND

"All devices using controlled impedance outputs from the source (ie. FPGA) should use 50 ohm (2 parallel 100 ohm resistors) termination.

The Flash should be located closest to the source (FPGA).

The SRAM should be located next furthest from the source (FPGA).

The SDRAM should be located next furthest from the source (FPGA).
Terminations are to be located at the furthest distance from the source (FPGA).

Note that pins 5,6,7 and 8 of the following resnet "groups” are pin-swappable within that "group":

- all "power" resnets that terminate the FLASH-only signals (ie. RN1 and RN3).

- all "ground” resnets that terminate the FLASH-only signals (ie. RN2 and RN4).

- all "power” resnets that terminate the FLASH-SRAM-only signals (ie. RN5 and RN7).

- all "ground" resnets that terminate the FLASH-SRAM-only signals (ie. RN6 and RN8).

- all "power” resnets that terminate the FLASH-SRAM-SDRAM signals (ie. RN9, RN11, RN13, RN15, RN17, RN19, RN21, RN23, RN25, RN27, RN29, RN31, RN33, RN35).

- all "ground" resnets that terminate the FLASH-SRAM-SDRAM signals (ie. RN10, RN12, RN14, RN16, RN18, RN20, RN22, RN24, RN26, RN28, RN30, RN32, RN34, RN36).

To remove any confusion by the PCB assembler, the following devices have been deleted entirely from the design: RN1 to RN16, and RN17 to RN32.

"Note that high current (up to 1.25 Amps) is drawn from

the 3V3 rail when all 19 pairs of resnets are loaded. The
addition of up to 4.1 watts of heat was significantly
warming the PCB.

Testing has confirmed that the loading of only 3 pairs of
resnets (RN33/34, RN35/36 and RN37/38) provides good
operation at speeds up to 96MHz. This consumes up to
0.20 amps, ie. up to 0.65 watts of heat.

The loading of the 3 pairs of resnets terminates only the
output control signals from the FPGA to the SDRAM. The
bidirectional data bus and address bus is not terminated.
Signals that do not connect to the SDRAM (ie. signals to
the slower flash and SRAM devices only) are also not
terminated.
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NBHE T SRAM NBHE SRAM DS 14, DI Lyal__SRAM DI
SRAM NBLE RAM D6__ 15" | 0__SRAM D9
NBLE GND D6 DY V3
RAM D7 = Ds 522__SRAM D
RAM _NWE 17" | e Ne 28 SRAM AIS -
RAM A5 18 27 SRAM Al4 A18 is connected so that
RAM A6 19 22 213‘ 26 SRAM Al3 512KBx16 device can be fitted
RAM A7 20 ] 5 Al> 525__SRAM AI2
RAM A8 21 | ‘¢ A1l 524 SRAM AT
SRAM A9 22 ‘o ‘Alo 523 SRAM AI0

0.1uF 16V 10nF 16V 0.1uF 16V 10nF 16V

|———||———|

3v3 3V3
C1_SM %C3SM %CZSM %C4SM

Sheet Title 256K x 16-Bit SRAM Altium Limited
Project Title DB36 - Daughter Board Virtex4 | = 124 Rodborough Road

Frenchs Forest
Size: A4 ‘Assy: D-820-0010 | Revision:01 NS 2086
Date: 27/11/2008  Time: 4:30:46 PM | Sheet 20 of 23

Australia
File: SRAM 256Kx16 TSOP44.SchDoc

1 2 3 4




o

JTAG

Gwo

RS —

<{_USERIO

<_USER_LED

EXT A

EXT B

EXT C

SPI

TFT

<{_PROGRAM

<_CLOCKS

CAN

12C

<{_RS232

<_KEYBOARD

<_MOUSE

3v3
FPGA TCK «
T_g(] AT GRIE VT 10 1 ONE WIRE DB PB -
HARD D0 —LOA DO
™ z
EX ™
oK TNEXUS DI BUZZER BLAZER - % = =4 |2
SO\ 00 DAL RESELSY <2 = clol ol lolelF
™S - . SISI3I2ISI1S ||~ =1 = zI2[Z1012[38I8]2)= 33 GND
SLEEP N cla ol [Fl= le] Z Sle L
el Sl [z SCEEECEERE
GNvavvvvvvvvvvzz 1S —[1=1815]< < ~<|=]<|=2[=2]=! <|<|%
SW5 2|91 2 = o e o ]
< D4.0] SW(4.0 -
E RIS 1 e S S R e e o T e T
SW§
. HDR_T
< D[7..0] et $665648664864864868648688486486838486884868864858486884 [T e
[1036 i HDR L PP POPO00P0P000000000000000000000000000000000000000
]0[350] M L MH1 MH2
GND ) [ 5 8 I - . - = o T e o e o o e Y
{ ' 12] I g R | o = 92 ) 1 e Y N N ()
LED8 IXTEND_ Al o o =
/ 17.0) =mlSERLEDIZ.0 XTEND A 5 o 3
\ : XTEND A = - ol - 2
XTEND A ()18 18] 18 18118} (8] 1) 81 18] (9] (3] (] [$] 18] (3] 18] (3] s
X g g S|4l%|= i3 e[~
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\ XTEND A 315 ol :|=| (NOW PHASED ouT)
XTEND A 5 7
PBIO TN A 0 O
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XTEND A10 [ Gl 7}
[PBIO XTEND A 3510 ol
EXTEND C[49.0] XTEND A 5 26
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XTEND A 9 B o
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f CLK ;) [L\K XTEND A 5 g g Y previously called FPGA_CLK2.
DIN - XTEND A 5 3
DOUT L O O+ . . s .
Dbout MODE XTEND Al8 715 o This signal was included in NB1 design, but
MODE —55SEr XTEND Al9 ' 1o O never used. Hence it has now been reallocated.
SEL SXTEND_A20 s 8
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et o LI s m—
o o R e R
M “'_,t I 5 “XTEND_A2 3 g g
POL —S =15 “XTEND_A27 STS o
CL[3..|] el S “XTEND A28 T G I
STV — XTEND_A29 9 60
STH —DoU L XTEND A30 1 g 8_62
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Mux —2AU AUX XTEND A 69 _8 g' 7
XTEND A g oz
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""STA'C“EEE FPGA CCLK XTEND A 75 g g 7
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DONE ~—EPGA DONE SXTEND A39 018 180
ID[3.0] —lEGAIDL.O SXTEND_A40 [ Ol N7}
[m']_g TFPGAINIT XTEND Ad 3 TS ol
M[2..0] =S AN :XTEND_A4 s 15 o8¢ =
R [cik] TFPGA PROG CIK “XTEND A4 T G I ”
PROG PWR ON ~—EPGA PROG PWR ON IXTEND Ad 8 5 ST o e = Vi GND
PROGRAM ~—EEGA PROGRAM IXTEND Ad [ Gl N7 o o ) o ) ) e ™
“XTEND A4 315 o GND (T ~|=
FPGA CLK XTEND Ad 5 96 o <= v c2N
S FI;,\(;’;}?L“E REF_CLK XTEND A48 7 g g 98 £l | 5
\_ FPGA CikI —EPGA CIKT XTEND_A49 9 5 ol 10 =
N MH3 M = ISR ES I et e I IS RA RS ES P P AL EL R R A B :‘2:
1
e XD —CAN TXD GND} 333 13 T35S ) HDR B
U RXD ~—CAN RXD MOTEX 370751009 00000000000000000000000000V000000000000000000000000 MOLEX - 54075-1009
SCL PP POPO00P00000000000000000000000000000000000000000
4 SCL —Spa
S SDA = || - . - = o slzl=lelelsle =lzlslal =
I =
TX -
TXD
RTS o
/ RTS a
RX
RXD 3 & . — -
\ CTS CTS Red Connections are locked for NB1 compatibility. They are ol ] (2] 5V0 GND
hardwired on the NB1 and therefore can NOT be changed. GND oj=]iS) = WAS VCCX
r DATA ~—KBDATA . . . = (NOW PHASED OUT)
¢ CLOCK —RBCLOCK Green connections are I/O pins connected to NB1 compatible S
PCB resources on the mother board. These can be changed.
r DATA ~MOUSEDATA
L cLoCK —MOUSECLOCK Blue connections are connected to the New NB2 compatible

resources on the motherboard. These can be changed.
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