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Notes and References

Data Sheets and User Guides:

Xilinx Virtex-5 SX50T:

1. Data Sheet: http://www.xilinx.com/support/documentation/data_sheets/ds100.pdf

2. DC and Switching: http://www.xilinx.com/support/documentation/data_sheets/ds202.pdf

3. User Guide: http://lwww.xilinx.com/support/documentation/user_guides/ug190.pdf

4. Packaging and Pinout: http://www.Xxilinx.com/support/documentation/user_guides/ugl195.pdf
5. Configuration Guide: http://www.xilinx.com/support/documentation/user_guides/ug191.pdf
6. Rocket I/O GTP Guide: http://www.Xxilinx.com/support/documentation/user_guides/ugl196.pdf
/. PCB Designer's Guide: http://www.xilinx.com/support/documentation/user_guides/ug203.pdf
8. System Monitor Guide: http://lwww.xilinx.com/support/documentation/user_guides/ugl192.pdf

Xilinx Spartan-3A XC3S1400A:

1. Data Sheet: http://www.xilinx.com/support/documentation/data_sheets/ds529.pdf
2. User Guide: http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
3. Configuration Guide: http://www.xilinx.com/support/documentation/user_guides/ug332.pdf

Samsung QDR-Il SRAM:
1. K7R323684C-EC250 Data Sheet: http://www.samsung.com/global/system/business/semiconductor/product/2007/7/30/948789ds k7r32xx84c rev1l.pdf

TI ADS5463 12-bit, 500MS/s:
1. ADS5463 Data Sheet: http://focus.ti.com/lit/ds/symlink/ads5463.pdf
TI DAC5682Z 16-bit, 1GS/s:
1. DAC5682Z Data Sheet: http://focus.ti.com/lit/ds/symlink/dac5682z.pdf

Tl High-Speed Op-Amps: THS4302, THS4509, OPAG95

1. THS4302 Data Sheet: http://focus.ti.com/lit/ds/symlink/ths4302.pdf
2. THS4509 Data Sheet: http://focus.ti.com/lit/ds/symlink/ths4509.pdf
3. OPAG95 Data Sheet: http://focus.ti.com/lit/ds/symlink/opa695.pdf

Tl Power Supply Regulators:

1. PTHO8T220WAZ Data Sheet: http://focus.ti.com/lit/ds/symlink/pth08t220w.pdf
PTHO8T260WAZ Data Sheet: http://focus.ti.com/lit/ds/symlink/pth08t260w.pdf
PTH12050YAZ Data Sheet: http://focus.ti.com/lit/ds/symlink/pth12050y.pdf

. TPS79601 Data Sheet: http://ffocus.ti.com/lit/ds/symlink/tps79601.pdf

. TPS74201 Data Sheet: http://ffocus.ti.com/lit/ds/symlink/tps74201.pdf

. TPS73701 Data Sheet: http://focus.ti.com/lit/ds/symlink/tps73701.pdf

. LP2951D Data Sheet: http://focus.ti.com/lit/ds/symlink/Ip2951.pdf

. TPS72301 Data Sheet: http://focus.ti.com/lit/ds/symlink/tps72301.pdf

9. TL7733BCD Data Sheet: http://focus.ti.com/lit/ds/symlink/tl7733b.pdf

10. TPS3808G25 Data Sheet: http://[focus.ti.com/lit/ds/symlink/tps3808925.pdf

0 ~N O U~ WN

Tl Fan Controllers
1. AMC6821 Data Sheet: http://focus.ti.com/lit/ds/symlink/amc6821.pdf

Micron DDR2 SDRAM SODIMM:
1. MT16HTF25664HY-667E1 Data Sheet: http://[download.micron.com/pdf/datasheets/modules/ddr2/HTF16C128 256x64H.pdf

Analog Devices Clock PLL IC: |
VLSI Computation LAB

1. AD9516-3 Data Sheet: http://www.analog.com/UploadedFiles/Data _Sheets/AD9516 3.pdf Tite: NOTES AND REFERENGES
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FPGA_AMC6821_FAN1_FAULTN Ny PAVSD_FANL P3VeD
15-C1,15-D3 = —
100 P3V3D_FAN1 . |:51 2 FBMJ2125HS420-T
© N~ © R52 I 42-0HM
S >3 S >3 © >3 P3V3D_FAN1 p12vFp  (Rated @ 6A
S8 S8 878 isciisos FPGA_AMC6821_FANL THERMN . o . _ 12VFD @ 6A) P12VED_REACH
49.9 ¥ L59
[9V] — [92]
R53 2 2 2 — ° ° ° ° : e °
. FPGA_AMC6821_FAN1 OVRN O 5 8 5 3J| 5 —_ 45-5uM
15-C1,15-D3 = = = © -
m m C 49.9 S S S = <
S S S €5 I°©55 &5 ? @
SASZ, QAL SATA, O N o N 9 A P12VF_FAN1 P12V_IN 32
SO FOLN UL P3V3D_FAN1 E>a E>a E>d - o< o @ A S < x —= == I
& & & 7 S8 B2 B2 81 8 & 8 S &
b b b 7 A4 A4 xS o ENa ENd N RN <
> > > C458| |
%7 O‘l‘U I . . L50
Q12 4, ' J U49 6 10UH N
2N7002-7-F e 6 O<TX . vbb Q
2 ‘ 8
+
us AMC6821SDBQ ::§
SN74LVC2G14DBV
N
2N7002-7-F e AMC6821_FAN1_THERMN 1 THERM > SDA ® = s 15-B5,15-D3 i -
RN ® @ Detectors I SCLK 16 ® FPGA_AMC6821_FAN1_SCK 15-B5.15-D3
Us g AMC6821_FANL OVRN ° ° 1 OVR Interface ALh2 o o AMC6821_FAN1_A1 TP109 !
AMC6821_FAN1_AQ
SN74LVC2G14DBV AQ I e o — <OTP110
P3V3D_FAN1 R506 J45
C457] | l ® : AR ADC ]
R 00 R505 MUX (11-Bit) R114 ©
Q14 4 <7 0.1U Q1° 1 ©IN- Tach Counter —TACH 2 : ° FANL TACH o ]
2N7002-7-F Lo us MMBT3904-TP /H 0.0 10K o
GO<X1 ® i Q VERT
- R503 N
N ol § Logic PWM-QUT 1 "
SN74LVC2G14DBV B Control ~ HPWM-MODE 11 ® N
N ! U10
NDT3055L
5 < — — — — T
PZ S FUA R
< NL NL <~
SN74LVC2G14DBV
7 7

M1 M2 M3 M4 M5 M6
156MILS 156MILS 156MILS 156MILS 156MILS 156MILS
P3V3D_FAN2 - i
15-C1.15-D3 FPGA_AMC6821_FAN2_FAULTN
49.9 M7 M8 M9 M0 M1l MI2
EPGA AMC682L EAN2 THERMN R55 P3V@_7FAN2 @/ﬂ) 156MILS 156MILS 156MILS 156MILS 156MILS 156MILS
15-C1,15-D3 - =
P3V3D_FAN2 L53
49.9 PR )
o o — R54
2o SSNo dSo 45-0HM P3V3D_FAN2
S8 S8 S8 liosuse FPGA_AMC6821_FAN2_OVRN ] ° o I o _
49.9 o < © 3
10 0 2 Lia @ @ L @
Ol o 9 o 9 o T o
E E E o o o
< < < o X N X — X
SBSAN SBASAY SESA B8N 8 84 P12VF_FAN2 P12V_IN
BETLN DL BN P3V3D_FAN2 E>a & >a &> < 0y 9y 9y wlx olx < x w0<_ ¥ —= ==
% % % T 98 S8 S8 B W ML N ML N S
2 2 2 N N N 4 4 4 4 o o N 04 N
> > > C460]| | ® L52
£l T T T T ]
0.1U ® ’ (n0Tnm
Q16 4 us U50 6 10UH
VDD
2N7002-7-F Lo 6O<Xl ® %
N b
AMC6821SDBQ —;
SN74LVC2G14DBV ©
7
2N7002-7-F e AMC6821_FAN2_THERMN 1 THERM > SDA = — e 14-D4,14-E5 | © > -
RN ® ® Detectors I SCLK 16 ® FPGA_AMC6821_FAN2_SCK 14-D4.14-E5
P3V3D_FAN2 AL T ¢ ¢ T interface L o mggzi‘m;‘ﬁé ~TPlLL
SN74LVE ?14DBV = AQ 13 o o _FAN2_ TP112
€45 R R507 J46
Q17 4, %7 01U U7 ° : — e ADC 122 1.
2N7002-7-F e 6 1 02 00 o . |MUX (11-Bit) ch Countar | TACH 2 o ] ! FAN2_TACH . j
MMBT3904-TP /H 0.0 10K o
SN74LVC2G14DBV T VERT
1 R504 .
oL 3 Logic PWM-OUT & "
778 Control PWM-MODE {1 L : }_3
u11
o NDT3055L
NC Gl\El)D ol | 3, ol | 0 <x ] -‘TI SI : . I :j B
& = & = & = E z NL NL A4 " . Omputatlon ;
SN74LVC2G14DBV ——
Title: MAIN POWER INPUT AND FAN CONTROL
7 7 ™y
File: MEAS_MAIN_BOARD
Created by: JEREMY W. WEBB Date:  4-20-2009 13:35
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. . . ' Digital Power Supply Sequence Order: |
IgItlal SU eguencers + Igital Fower ou + Igital FoOwerlr ou ‘ ‘
| | ‘ ‘
| 1. +12V Input |
| |
| 2.43.3V |
|
- - 3.+2.5V, +1.8V, +1.2V, +1V, DDR VTT/VRE
= e g TH08T220_SYNC1 663
P12VD_TRACK_CTRL1
@ @ = = 6.2K ‘ ‘
49.9 L _
<« o © u34 10 i o S L
© @)
3| 5 PYSh = = TRICSYNG T = P3V3D_TPS74201 u20 N P1V2D
—3 U32 e TL7733BCDR P3V3D TPS74201RGWR = =
Te vce +SENSE P PG|o NC o
1 SENSE RESET s P3V3D_TRACK_CTRL_OUT R P3V30_TRACK_CTRI ° I R32 > e ° 2 VIN VOUT E I ° I i i PO R [ 3 20 1.2V, 500mA E o e o
RESIN 34.8 01 PTHO8T220WAZ 5UH o1 IN ouT g 5UH
4 ) . : o < “SENSE " N ' ] ; 0.8V
10 BIAS FB 16 :
| REF ifg 273 # nHe SN2 vo adj 4» 2—8 X EN t 3> 5
R303 772 77& 1T 3 B 772 159 5§ NC [3 o N
4 CT RESET § © 3
< ot Lo
2 55K GND g D/C_INHIBIT i i 3 . GND PMH o 3
™ ~ ~ ~ — — 72 — —
3 S < N N N © o N
ol 5 O] 5 J; S > All components close to DC/DC 3 >3
— N o — o o
o [sY] . . g #
Place the resistor as close to the regulator as possible. i N N g< @ N N
< < Connect the resistor directly between pins 8 and 4
using dedicated PCB traces.
3.3V Rset =1.21 kOhm, PTH08T220W, Vout = 3.303636 V

u u
POWER LEDs +2.5V Digital Power Su | '
- Sync Generation CPLD
g TH08T220_SYNC?2 662
[ 1 P3V3D P3V3D_CPLD
6.2K T L1
P3V3D P2V5D P3V3D P3V3D P3V3D ® ®
uU33 10 1 9 — 1K-OHM Lo [(e] N~
TRK SYNC TT o g < S
= P3v3D_CPLD US7 o 1o Ol o © o 9 o
P2VsD VCCINT— VCCIo = & =
na43 +SENSE 2 I S © ©
XC9572XL-10VQG44C
<o 0 <_ o< o < o o< < ® : ® ® AVIN VOUT—— 00— C |o ©
SR =P SR SR SN o1 PTHO8T220WAZ ! So I CLK10MHZ_CPLD 43 |0/GCK1 TCK CPLD_TCK
: : 3 o GND 3 o2 [ TP127C- 44 11/GCK2 TDI B CPLD_TDI g
P1V8D P1V2D P1VOD o g # INHIE VO Adj # 3 ez TP1280 1 12/GCK3 TDO 4 CPLD_TDOG
—|® —TX T 5 19 2 36 13/GTS1 TMS 20 CPLD_TMS
C |9 Co|g C|o C g C |9 o 9 e > TP129C- - m
Sl Sa Ll Sa Sl So 8> a>7 TP1300- ¥ 14/GTS2
T T T T T -
% 532\17 % ESHZQ % 532\17 % EXHZ% % 532\17 g D/G_INHIBIT 2SS P<S  17g317.85 CPLD_BOARD_RSTN:3 |5/GSR |027 i2_PTHO8T220_SOUTL _ R58  PTH08T220_SYNC1 —
P P 3 P 3 P 3 P UF/ N “ CPLD_LED oo o PrrOBTZZ SBOAY RO PTHO8T220_SYNC2
2 2 o 2 o 2 o 2 All components close to DC/DC I>5 s1 - 4100 1625 2 ~ ; ~ 7-D3
© ™ = CPLD BUTTON 3101 1024 39
Place the resistor as close to the regulator as possible. « i p— 5102 1023 38 PTH08T220 Soot R61  PTHO8T220_SYNC3
* Q4 * Q5 * Q3 TP118C- - 1 - 7-C3
N N C h ' directly b ins 8 and 4 - 8103 1022 g7
MMBT3904-TP MMBT3904-TP MMBT3904-TP onnect the resistor directly between pins 38 an = TP119C~ <OTP114  49.9
Ny Ny Ny _ _ R TP1200> 7104 I021 s2_PTHO8T220_SOUT4  R62" PTH08T220 SYNC4 \ _ .
using dedicated PCB traces. 3 4105 1020 1.
© TP121C- PTHO8T220_SOUTE R63  PTHO8T220_SYNCS5
2.5V Rset =2.32 kOhm, PTHO8T220W, Vout =2.53V < TP122C- 12106 1019 g0 = 1 = 8-E5
PLACE LEDs NEAR EDGE OF BOARD N N N TP123C- 1107 1018 &2 <OTP132 _ 49.9
TP124C- 14 108 1017 ks _PTHO8T220_SOUT6 R64 ] PTHO8T220_SYNC6 8-C5
Green LED (LNJ308G8LRA): 16 -
- - TP125C- o on PTHO8T220_SOUTY Ré6  PTHO8T220_SYNC?
LoV msma +1.8V Digital Power Su | i p B — e
= = R68 TP133C- 191011 1014 22 OTP117 _ 49.9
VF =1.9V IF =5mA u g p p y 21 PTHO8T260_SYNC9 PTHO8T260_SOUTY9 29 |012 1013 k1 PTHO8T260_SOUT8 R65 PTHO8T260_SYNCS8 10.E2
g THO8T220_SYNC3 49.9 GND 49.9
R661 T
®
6.2K
GROUND Tst Pts PTHO8T220WAZ e
TRK SYNC TT
P1veD

[))
@ —O TP52
®

DISABLE
R344
[ ; ° ° 2 VIN VOUTF——o—@ ° . .
01 PTHO8T220WAZ i
' 10 ~ -SENSE <
[42] N~ ™
O O GND . O
Spread out over board - Top & Bottom 3 12 # INHIB VO Adj —
DIG_INHIBIT DIG2_INHIBIT T8 T 11 3 B8 T8
S 8 3 3 3 5 F I I P3V3D_CPLD
o o o o o o o o o o
- - F F F+ + F F F DIG2_INHIBIT
= < Y4 ~ B
© ~ ©< N
All components close to DC/DC < o
S<r c468]| |
Place the resistor as close to the regulator as possible. ! . || %
_ _ _ Xilinx Platform USB 0.1U w<x g x
Connect the resistor directly between pins 8 and 4 JTAG Header o E<©
Load Jumper to Disable DC/DC Converters using dedicated PCB traces. VERT
1.8V Rset = 4.75 kOhm, PTHO8T220W, Vout = 1.806505 V 7 2z CPLD_TMS
L. b o NN e CPLD_TCK : :
e - N ¢ CPLD_TDO
. " - Y N o CPLD_TDI H'
NC ZU
DDR/QDR VTT/VREF Generation s
13 o o 14 .
5 B << x
o o J35 o —
el POVAOD_VTT ™ E @
U59 —= o x 87832-1420 -
@
i 1]
3 6
[ ; N ® VIN VTT ® ® ® ® POVID VREF <
' PTH12050YAZ b
8 VREF I
n n |
+::§ + INHI48IT Gl\iD N/5C +
I N i < ™ o} @
— — ™ «©
NG O O O O
DIG2_INHIBIT 12 13 3 L3
@ [ | S S ™ sl
v ST o 10MHz Reference LVDS to LVTTL
Sca PTHO8T260_SYNC9 665 5%
R67 A A A
49.9 . VoV A\ VY
Equiv. ESR 9.1mOhms P3Vv3D_CPLD
0 u3 o i 8 o < =D _Ut
§ TRK SYNC TT g
P12VFD PSVD —@®
] +SENSE 2 T
R348 . .
1 vour/——4—4—¢ ¢ +1.0V Digital Power Su
o1 PTHO8T260WAZ I " usl
o Te} -SENSE o S R57
5 B 5 8 ol 1| VCC R|s CLK10MHZ_ CPLD_OUT CLKlOMHZ_CPLI%
@ 1
Lia L2 # INHIB GND VO Adj # ffé Lia g H08T220_SYNC4 R664 % 49.9
R N 0 3 S ¥ % N ,| GND
6.2K
DIG_INHIBIT
_
< < " N N U36 L A . 11-C5,11.E5 CPLD_CLK10MHZ_LVDS_P 3| A Bla
N\ / %‘z © N\ / TRK SYNC TT g SN65LVDT2DBVR
All components close to DC/DC All components close to DC/DC +SENSE PLVOD CPLD CLK1OMHZ LVDS N
R345 11-C5,11-E5 - — =
® ° 2 VIN VOUTE——@—@ ®
o1 PTHO8T220WAZ i
~ o -SENSE ©
[42] N~ [42]
. . © © GND , ©
Place the resistor as close to the regulator as possible. = # INHIB VO Adj # 3
. . . 7700 W 11 3 B 7700
Connect the resistor directly between pins 7 and 3
5.0V Rset =165 Ohm, PTHO8T260W, Vout =5.01V using dedicated PCB traces. DIG_INHIBIT

Ur/' <~
All components close to DC/DC

R163
20K

Place the resistor as close to the regulator as possible.

Connect the resistor directly between pins 8 and 4 -V- L SI C OI1I1N p 1utat i O1n L_A_ B

using dedicated PCB traces.

1.0V Rset = 20.0kOhm, PTH08T220W, Vout = 1.011979 V Title: XILINX VIRTEX-5 SX50T DIGITAL SUPPLY REGULATION AND SEQUENCING
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e |

| |
| |
| |
1. +12V Input |
| |
. 2.+3.3V |
| |
| 3. +2.5V |
.. . . 4.+1.3V, +1V
Digital Supply Sequencer #1 +1.3V Digital Power Supply « «
\- _
P12VFD PTHO08T220_SYNC5
>12VFL S 1VED 7-C5 R666
6.2K
g é o u38 10 1 o ©
n TRK SYNC TT o
- = =
P1V3D_ASAP
: ra5s I +SENSE I
[ ® ® 2VIN VOUuT P oo ®
R o1 PTHO8T220WAZ !
P2V5D ;HSI'Q:D‘ 5 5 3 I~ -SENSE ®
u15 S8 —3 @) ) @)
VoD o & e o L3 L3 # nHie CN° vo Adj # —
2| SENSE = o ) N B B )
TPS3808G25DRV "
NC 4R N N o g ASAP_INHIBIT
RESET 6 ASAP_TRACK_CTRL_OUT1 ] ASAP_TRACK_CTRL1 ° <~ <~ o o <~
3 cT 34.8 All components close to DC/DC S §
© © GND PMH .
3 5 8l o 7 Place the resistor as close to the regulator as possible.
| e T8 CT(nF) = {td[s]-(0.5*10"-3[s])}*175 Connect the resistor directly between pins 8 and 4
CT should be >= 100pF using dedicated PCB traces.
N N . . =) o
CT can be adjusted to change program time between 1.25ms and 10s D 3 1.0V Rset = 20.0kOhm. PTHOST220W. Vout = 1.011979 V
@ Digital Supply Sequencer #2 @ +1.0V Digital Power Supply
P12VFD - PTH08T220_SYNC6 667
°
6.2K
g é o u37 10 h o ~
n TRK SYNC TT &
- = =
P1VOD_ASAP
: - I +SENSE > I
® ® 2VIN VOUuT P oo ®
P2V5D s 2 K 01 PTHO8T220WAZ !
SHSE 3 S J © -SENSE 3
u14 1 7~ 8 ——= S S S
VDD 2 ¢ °© > 3 —= # nHie 22 vo ad 4‘ S
2| SENSE = o ™ N 1 B B ™
TPS3808G25DRV "~
gNC R N N s I~ g ASAP_INHIBIT
RESET |6 ASAP_TRACK_CTRL_OUT2 ] ] AV AV << V4
o 3| T 34.8 NL All components close to DC/DC § 2
© © N~ GND PMH ) ASAP_INHIBIT
N~ N N
< O [(e]
ol 5 ol g Ol g 1T Place the resistor as close to the regulator as possible.
° ~ ~ Connect the resistor directly between pins 8 and 4 g
Allow for second level of sequencing if necessary using dedicated PCB traces.
VAR VAR v
1.0V Rset = 20.0kOhm, PTHO08T220W, Vout = 1.011979 V Load Jumper to Disable DC/DC Converters

POWER LEDs 'F GROUND Tst Pts

3 by I -
— N — N
14 A 14 A
P1V3D_ASAP i P1VOD_ASAP i Spread out over board
z |8 z_|B
§%§ % §%§ \\\f N M S D © N~
o Q= [ ® Q= [ i &4 4 a a o
S © N © F F F F F F
m g m g i i i i i i
PLACE LEDs NEAR EDGE OF BOARD I I | _ -
Green LED (LNJ308G8LRA): N, I\Q/I:lt/IOBT3904—TP N I\Q/Ii/IBT3904—TP V L SI C Oo1mn P u t d t 1011 L A B
RLED = (VCC - VF)/IF : 2 Tile:
VE =19V IE = 5mA tle: ASAP DIGITAL POWER REGULATION AND SEQUENCING
~ 7 File: MEAS_MAIN_BOARD
Created by: JEREMY W. WEBB Date:  4-20-2009 13:35
. . . . - Modified by: Date:
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Analog Power Regulation - Part 1 of 2

‘A +5.5V Analog Supply Regulation  C+5.5V Filter

5.5V Rset =100 Ohm, PTHO8T220W, Vout = 5.498027315 V

PTHO8T220_SYNC7

‘D +3.3V AIF Analog Supply Regulation

~dC5 R668
P12VA_TRACK_CTRL1
6.2K
49.9
. U39
g TR1I0< SYIl\IC TgT g 2 > &
= = & & & P3V3A_AIF
o LoVEA 6 P5V5A P5VSAF_AIF = U94 = —=
>12VF/ i E +SENSE 16 I 67 i R358 TPS73701DRB 22 o0 i
® 2 VIN VOUTF——e—@ ® ® (00000 ® 1 aIN o L '
o1 PTHO8T220WAZ I 45-OHM 10UH S o1 R659 T
-SENSE 1.2V
5 6 - 3 DCR: 21.8mOhm £l 5 2 1 el
=R # INHIB VO Adj # + 3 Isat: 9 36A T 3 T 52.3K R1 R2 Vout
All components close to DC/DC® | TP B R o —3 7
Shielded | glglo 9 3| _ 52.3k | 30.1k| +3.3V
ANLG_INHIBIT i g —
N < " N
Place the resistor as close to the regulator as possible. All components close to DC/DC <
Connect the resistor directly between pins 8 and 4
using dedicated PCB traces.
@ SOWER | ED @+5.5V Filter ®+3.3V AlIF Digital Supply Regulation
© © ~
[e6] [e] [e0]
E  P5VSDF_AIF = U5 o P3V3D_AIF
L66 i R359 TPS73701DRB i
(n 8 IN ouTh  3.3V,500mA
¢ 10UH N 1 °
a 01 Loy R660
P3V3D_AIF  P3V3A_AIF  P3V3A_SS P3V3A_CLKDIV P3V3A_CLK  P5V2A DCR: 21.8mOhm . - o S EN FB 2=
. a T = g GND N© 52.3k R1 R2 Vout
Isat: 9.36A — —
Shielded - =
<L Q19/Q = § 5 52.3k |30.1k| +3.3V
® T
A4
S >3 & >3 S >3 5 >Y & >3 S > o
S<K S<K S<K S<K S<K © 8
A4
— O — O — O — O — O — )
Z o |% Z_|& Z, |= o | o |0 o [N
siey ghay gl gbe gk il
+5.5V Filt +3.3V S | S Analog S ly R |ati
A N N A A . iter . ignal Source Analog Supply Regulation
A4 A4 A4 A4 A4 A4 < o o
E  P5VSAF_SS = U93 o P3V3A_SS
PLACE LEDs NEAR EDGE OF BOARD - i a5t TPS7370LDRE i
Green LED (LNJ308GSLRA): ® (LD o I : @ IN oyt 3.3V, 500mA °
RLED = (VCC - VF)/IF DCR: 21 8mOh 3 ot 4 EN fmle 12V R658 T
VF=1.9V IF=5mA - <--OMJINM =3 g GND NC 52.3 R1 R2 Vout
|sat: 9.36A =5 sy
Shielded il glglgl g 8 52.3k | 30.1k| +3.3V
™ _
V [qV}
A4

®+5.5V Filter

P5V5AF_CLKDIV u92

TP80

@®—O TP81

P3V3A_CLKDIV

o
N~
o
[
L63 R356 TPS73701DRB
o (0000110 ® i 8 IN ouTh 3.3V, 600mA
10UH
.01
5 EN FBp_ 1.2V

J +3.3V Clock Divider Analog Supply Regulation

g R657
DCR: 21.8mOhm % > .
Isat: 9.36A | - 3 _ e 523K Rl [ R2 | Vout
Shielded | glglg1 2 x 5| _ 52.3k |30.1k| +3.3V
< P e
N

®+5.5V Filter

TP78

'L +3.3V Clock Analog Supply Regulation

@O TP77
:—O TP73

LG5 R354 TPS79601DRB

@®—O TP72

10UH s o E IN ouT]| !
DCR: 21.8mOhm *L 5 4 EN FB 5 ] R340

| [+C121

O
Isat: 9.36A g eRb>  Ne 681
. O
Shielded 2R o o
N § z § g
O

NN

All components close to TPS79601

R4

110

_

C99

Y%

4.7U

C98

Y%

4.7U

All components close to TPS79601

E P5V5AF_CLK U9l E P3V3A_CLK
$ (?%%4:&) o E T | R355 Fitf* | JPS?S?O:LD(F;ET sy so0ma E .
DCR: 21.8mOhm °. - . 1N o g L2V N T
sat: 9.36A | 3l = = 523 RL | R2 | Vout
Shielded | T glglgl 5 < 8l _ 52.3k |30.1k| +3.3V
7 T T
<~
. . Vout =1.21 * (1 + (R1/243)) = 5.210849383 V
@+5.5V Filter @+5.2V Analog Supply Regulation
Power Dissipation = (5.5V - 5V)*1A = 500mW
P5V5AF u47 PSV2A
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Analog Power Regulation - Part 2 of 2

‘A +12V Analog (B +2.5V Analog Supply Regulation (C +1.8V Analog Supply Regulation
s PTHO8T260_SYNC8 671
P12VA_TRACK_CTRL2
6.2K
49.9
P12VFA 8 U4 o b B S
) TRK SYNC TT a 8 x S
C " pavsA & = U9 = P1V8A_SS
I VBA_
R363 I +SENSE L84 I L69 R365 TPS73701DRB . i
3 o o ° 2 VIN VOUT:—— o006 uiniin ° : @ IN outp  18V.1A °
o PTHOBT260WAZ A FERRITE BEAD 10UH N 01 R595 T
fee) o _SENSE ~ 1.2A, 390R O 1.2V
A 3 8 3 DCR: 21.8mOhm 7L 5 o SEZND NCF83 AY
+ ) i o + ) T < .
3 Ly thwe oo vomd sat: 9.36A A o
Shielded ololo o<y o
Debug ANLG_INHIBIT 4 2|z 1z ©g — i
7 7 I ¥ <~ 7
ANLG_INHIBIT NS ;5 @ NS
All components close to DC/DC All components close to DC/DC 4
7
R1 R2 Vout
Place the resistor as close to the regulator as possible. 28 7k 56.2k | +1.818V
Connect the resistor directly between pins 7 and 3
2.5V Rset =2.32 kOhm, PTH08T260W, Vout = 2.53 V using dedicated PCB traces.
‘D -6V Analog Supply Regulation 'E -5.2V Analog Supply Regulation
N6VA_OUT < ~ §
N (o] o
8 NBVA = N6VAF_SS N6VAF_SS_IN ~ " N5V2A_SS
U60 = u17 I V2A S
3 +— ] L83 L68 R364
o 0101} 1 vouT VOUT [ ° ° i G ° : 2 IN OuT® °® o °® ®
4.7V PTN78060AAH 390-0HM 10UH 01 TPS72301DBV T
R362 1.2A, 390R
o : o o 2V|N GND6 E ——% DCR: 21.8mOhm :—8 773 773 3EN FB — 3 773 773 773
o g | Nc voad No | $ g g - Isat: 9.36A & 3 " g GND g "5 "8 8
°l o ) ) ) 3 7 5 3 © : 3 O N} R R} R} R}
23— R—R =R v v Shielded °
- § < § < § < N\ / A4 A4 A4 N N N N
< 4L <L " " All components close to DC/DC
All components close to DC/DC R19
—AAA——
17.4K Vout =-1.186 * (1 + (R1/R2)) = -5.22558788 V
-6V Rset = 17.3 kOhm, PTN78060A, Vout = -6V
Vout =1.235 * (1 + (R1/100k)) = 8.01515 V o PBVACLKDWV P3V3A_SS VEA AR
o PN VEA_£
Power Dissipation = (12V -8V)*60mA = 240mW
— o
3 & PEVA_CLKDIV R S >x
u24 <8 & N > 9 < V< <
R361 LP2951D 8:-, N 8:) N
® ® 3N ouT 1 P P PY P1VBA_SS
01 SENSER__NC o - g £ |g I8
NC N =Pk Zo 1o Q%X X, C |g C |g
0 3SHD  ERRORSB - < « O 4 © RISy KA SETLX z | z |®
| &8>85 —8& S TN BEEN g " 59 59
O 3 GND VTAP FB P S = O Q Q Iy ez SESAR SESR
—3 -2 ——3 iy o x 2 Q° o
- I > > - =
l\lc Q11 § §
: N5V2A_SS N -
L 4 4 B \42 MMBT3904-TP A 4
Al L P2951D Al \ /I L P2951D PLACE LEDs NEAR EDGE OF BOARD
components close to 2<x components close to Green LED (LNJ308GSLRA): il
i RLED = (VCC - VF)/IF
VF =19V IF=5mA
'H +5.5V Filter 1 +2.5V AIF Analog Supply Regulation
3 % %
P5V5A - P5V5AF_THS4302 = Us1 = P2V5A_AIF
TPS73701DRB
f@]b%m ® E I R34 8 IN ouThk 2.5V, 200mA E °
10UH
% .01 4 EN cg b 12V R373 R394
DCR: 21.8mOhm *::5 2 GND  NC 34K - L65K
Isat: 9.36A . —
Shielded | %1%1%1 - i T TR T Vour
® T o
v 39.62k | 36.5k | +2.51V
<~
@ -5.2V AlIF Analog Supply Regulation -2.5V AlIF Analog Supply Regulation
N N a N N a
N6VA = N6VAF_AIF N6VAF_AIF_IN & P " N5V2A_AIF NSV2AF AIF & N5V2AF_AIF_IN& Use " N2V5A_AIF
L14 R376 I out b L13 '_I R375 I out b I
(0 ® I : ou (0 e o o 1
10UH .01 TPS72301DBV T 10UH .01 TPS72301DBV R378 R390 T
DCR: 21.8m Ohm ::8 773 773 3EN FB 773 773 773 773 DCR: 21.8m Ohm ::8 773 773 3EN FB # 773 773 773 773
Isat: 9.36A g ST cro B3 %2 Isat: 9.36A al 2 g b 18.2K 82 of @ e
. O O O O O © O . O © © © © © ©
Shielded ! Shielded IS
NV A v v N vV <~ A v £<9 v N vV
Vout =-1.186 * (1 + (R1/R2)) = -2.500088 V
Vout =-1.186 * (1 + (R1/R2)) = -5.22558788 V VLSI Computation LAB
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** INPUTS **

10MHz Control

11-B1,11-CL11-EL 151 > e ity

15-D5

10MHz Reference

Clock Generation

@ 10 MHz Reference Clock Generation

P3V3A_10MHZREF

* QUTPUTS **
10MHz Outputs

GA_EXT_CLK10MHZ_REF_P
g GA_EXT_CLK10MHZ REF_N

11-D5,11-E5,15-D1,15-E1
11-D5,11-E5,15-D1,15-E1

PGA_INT_CLK10MHZ_REF_P
gPGA_INT_CLK10MHZ REF_N

11-C5,11-E5,15-E1
11-C5,11-E5,15-E1

PLD_CLK10MHZ LVDS_P
g PLD_CLK10MHZ_LVDS N

7-A4,11-C5,11-E5
7-A4,11-C5,11-E5

CLK10MHZ_REF_AD9516_P
CLK10MHZ_REF_AD9516_N

11-A2,11-E5,12-D1,12-E1
11-A2,11-E5,12-D1,12-E1

- FPGA_EXT_CLK10MHZ_LOS 11-B1,11-E5,15-B1,15-D1

|

CML-LVDS Translator

CLK10MHZ_INT_BUF_P

P3V3A_10MHZREF g CLKIOMHZ_INT_BUF_N
e e CLK1OMHZ_INT BUF_ P
e e
CLKIOMHZ_INT_BUF N U23
[(e R To IR N ¢p]
D D — -
u78 S S ol < o0 o9
™ —— — 3 g g alaana
~ ~ N N
VTC2-J02C-10M00 L L P3V3A_10MHZREF
m——NC Vee 0 u25 ] CLK10MHZ_REF_INT_LVDS_P
1 VTD1 0 12 — - -'m
m—3NC ENQ €839 > —o— CLK10MHZ_EXT BUF P > D1 NB4ANS27S 80 1; CLK10MHZ_REF_INT_LVDS_No
m—3NC TCXO NCE __m Quuwg g CLKIOMHZ EXT BUF N A 3X3mm o1 1 FPGA_EXT_CLK10MHZ REF_f
m—NC 0SC NCY RA466 >>> 3 — FPGA_EXT_CLK10MHZ REF_N
5 GND ouT & VECTRON_10MHZ_REF —D> ——> 4 VTD1 QFN Q1
' o o
10.000MHz 0.0 g 5:5'
m_—1 vio  Diff/Buffer <o 12 VAV a
-/ CLK10MHZ_REF_OSC o
® 2 D 3X3 QON 11 Z909 8
B3 DN mm Q1 1 U30 s s SY58017UMG
P3V3A_10MHZREF 4 VTDN N vce 10 © - @
Sl QFN Q q R317 1 INO i i i P3V3A_10MHZREF
(@)
1K Vt0 -- I
¢ *— o E Lo P3V3A_LOMHZREF | )
O x wo
S>> S 1 2 /INO Qi
—R— i - — —
U21 = N D © N~ 3 IN1 - /Qg & 2
A 8 3 P3V3A_10MHZREF 3 3
AV v ® 1 m5V4 ST ~ ~
. A ® ® 4 JIN1 B NCL7
E/D HCMOS vdd
OSC 5 6 |SEL
—3 D D GND PMH
10MHz | o giﬂ Eiﬂ 0 17 14 T T .
R467 9 I b
2 GND oOuT B_FOX_10MHZ_REF O O O .
7 7 N
NL
P2V5D P2V5D_10MHZREF
77777777777777777 -
Place Resistors close t hother to minimize the stub.
j ace Resistors close to eacnother to minimize e stu ‘ L132 ® ®
|
| | P3V3A_10MHZREF 1K-OHM
‘ -OR- ‘
D D D
| | R g~ g B
u79 16 138 b < < <
| | VCC O O O
. - - S S ~7 ~7 ~7
ST o SY58608UMG
(97 [9V]
S S g CLK1OMHZ REF_INT_LVDS P ;|IN ~_ Q012 FPGA INT CLK1OMHZ REF B
g FPGA_CLK1OMHZ REF CTRL3 INT_CLK10MHZ ENABLE N % M i FPGA INT_CLK10MHZ REF N
u29 sz SYS58017UMG - 2| Vt Q0
VC
LINO g CLKIOMHZ REF_INT LVDS N 4 /IN§ . Qllo CPLD CLKIOMHZ LVDS P
10 CPLD _CLK10MHZ LVDS N
VO > Vref-AC Q1 u
P3V3A_10MHZREF INO LAYOUT 7
P3V3A_10MHZREF 2 QLo CLK10MHZ REF P GND  PMH
1 - 1 1 1
P3V3A_10MHZREF 4 * * CLK10MHZ EXT BUF P L INL J/? /Qg CLK10MHZ REF N
= —r . S
CLK10MHZ_EXT _BUF N
D35 — A Vil -
1 —®—@ D D D ) TR
o 7~ " e " Wm IN1 NC|7 m
1367-000-G91P-61 PGB10603 S S S S . 4
(@) (@) (@) (@)
Rasd R689 —— VAR VAR VA v S0 6 ISEL
J56 Q N ~ |~ GND PMH
< < R128 10 10 14 1 T
0.0 33 R} R}
15 NN o< x us1 6 13 8 u28 15 5 SYS58017UMG
— 10K P vCC R315 vce
10MHz Reference Clock Input gl S us b L ONET1191PRGTT > 1IN0
D48 ® VCC i SY58011UMG 1
1K Vt0 --
] 6 C159} g | cocs 1[N ~_ Q01 J7 P3V3A_LOMHZREF — )
7EINE 0.1U 6 - M " _IiNo
F 5 |COC- B DOUT+#15 Vi /Q:) T B Q12
; ) L} > 2 1K N1 J/? 9
3
BAV199DW-7-F C25 | | DOUT- IQ
R715 || 4| /IN INCLE Vil -
5
DIN- Vref-AC Q1 IN1 R
*— - VAR | 12 > Q | 4
— N (32} o
= 5 = = GND  PMH LAYOUT 6 ISEL
o p=4 o
3 @ .gl 8 2 TH LOS | 10 ) < x IREEEE GND PMH
5 Z Q > % 10 17 14 1 T
o 2 GND PMH T >
’:| 1 1 1 < ¢
8 o<y N8
=S m
! I 2 < B8 a
[Te} < B
7
7
g FPGA_EXT_CLK10MHZ_LOS FBMJ2125HS420-T
P3V3A_CLK P3V3A_10MHZREF
g FPGA_CLK10MHZ REF CTRL? EXT_CLK10MHZ_IN_DISABLE = (Rated @ 6A) =
g FPGA_CLK10MHZ REF_CTRL1 EXT_CLK10MHZ_ENABLE L17
1 2
@
g FPGA_CLK10MHZ REF_CTRLO CLK10MHZ_SELECT 45-5HM
—
——
0]
o
<
(@)
<
P3V3A_10MHZREF
e e
76 10MHz Reference Clock Output
= R 1367-000-G91P-61
§ g MC10EP89DTG R221 R4S
o R} g VCC Q0 ; CLK10MHZ_REFOUT P C160| | CLK10MHZ_REF_OUT EXT_CLK10MHZ_REF EXT_CLK10MHZ_REFOU 157
N | 1 1
— 0.1U 49.9 0.0
gCLK10MHZ REF_P o ;D Q0 , CLK10MHZ_REFOUT N C161] |
| |
_ 0.1U
gFLK10MHZ_REF N 6|D Q1 ; o R222 CLK10MHZ REF AD9516 P o 0 <x
N~
49.9 N >0 R >0 <4 > NS
R6 s VEE Q1 , R223 CLK10MHZ REF AD9516 N o~ o~ r< 2
49.9
100
8 2 N o
< [42] =] 0 M~ L0 ~
gopgoe e T3
[n'd [n'd
VLSI Compu ion LAB
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O N~ O N~ [ - [ L
[n'd [n'd
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TS HIGH-SPEED CLOCK GENERATION o

AD9516 Control High-Speed Clock Outputs (LVPECL)

‘A AD9516 LVPECL Power Supply Decoupling

FPGA_ASAP_CLKIN_N
+2.5V Clock: | = 300mA max 12-A2,12-E5,34-E1

10MHz Reference PaVaA_ADOS1G High-Speed Clock Outputs (LVDS)

FPGA_AD9516_SCLK
FPGA_AD9516_CSB
FPGA_AD9516_SDIO
FPGA_AD9516 REF SEL
FPGA_AD9516_SYNC
FPGA_AD9516_PD
FPGA_AD9516_RESET

12-B3,12-E5,22-E1,22-E3
12-B3,12-E5,22-E1,22-E3
12-A3,12-E5,22-E1,22-E3
12-A3,12-E5,22-E1,22-E3
12-B2,12-E5,33-C3
12-B2,12-E5,33-C3

12-E1,15-C3,15-C5
12-E1,15-C3,15-C5
12-E1,15-C3,15-C5
12-E1,15-C3,15-C5
12-E1,15-C5,15-E3
12-E1,15-C3,15-C5
12-E1,15-C3,15-C5

FPGA_DSP_CLKIN N
AIF_ADC_CLKIN_P
AIF_ADC_CLKIN_N
SS_DAC_CLKIN_P
SS_DAC_CLKIN_N

11-A2,11-E5,12-D1,12-E1 gtﬁgmi_ii_ﬁgggig_% [ | EEEQ‘ZEQ&‘EEE—Z 12-C3,12-E5,22-E1,22-E3
11-A2,11-E5,12-D1,12-E1 = = —Nl .FPGA_SDRAI\_/I CLE = 12-C3,12-E5,22-E1,22-E3
| FPGA_SDRAM_CLK_N 12-C3,12-E5,22-E1,22-E3
‘ | = = = 12-C3,12-E5,22-E1,22-E3
C641 C642 C643
B 0.1UF B 0.1UF B 0.1UF
AD9516 Control
o o o
= = = E— —) —
cC cC cC - - - - FPGA_AD9516_SDO 12-E5.15-C3,15-D1
AD9516 Status Signals
G1 G2 G1 G2 G1 G2

FPGA_AD9516 STATUS
FPGA_AD9516_REFMON
FPGA_AD9516_LD

12-E5,15-C3,15-D1
12-E5,15-C3,15-D1
12-D5,15-C3,15-D1

. . +8V Analog: | = 27mA
10 MHz Reference Clock Buffer AD9516 High-Speed Clock Generation PL L= o o con
L2 L3
°
1K=OHM — ¢ o6 ¢ o ey
Large Swing ECL Driver % e A
— S = S S
< < < <
P3V3A_AD9516 P3V3A_AD9516 Q Q Q Q
P3V3A_CLKDIV P3V3A_CLKDIVREF - s u8o D
FBMJ2125HS420-T 53
L18 N 2 3
: : ° ° ®
42-OHM R553 R486 & ——low onp 12
(Rated @ 6A) Us3 o ] ® : 2 VT VCC 11
= = LVPECL NL 0.0 @ 3w UMX-244-B14 0 10——@
o 3 aNC L ne RO RE o C176} a AD9516_1GHZ_VCO_OUT o
5 5 urr LF 8 R7 @ ——————————Hocno 1GHz GN\D §——@ 0.1U
MC10EP89DTG AD9516_10MHZ_REF_P c177] | CP b | 1 ®
N N g VCC Q0 ; ‘ ® O.‘l‘U R10 RSET B8 ] RI83 ] RO91 100 A4 % % <
g CLK10MHZ_REF_AD9516_P o 7|D Q0 100 64 REFIN CPRSET 2 I & i > PRIEIE0 23 T
\ AD9516_10MHZ_REF_N c173| | 63 REFINB -
G D 1 R VCP 5.11K
g CLK10MHZ _REF_AD9516 N 6 Qls NC o o1 13 -
R11 e o, NC g AD9516_1GHZ VCO_OUT C174 AD9516-3BCPZ STATUS b FPGA_ADO516_STATUS .., % g N
" ® > & > R224 0.1U L2 oLk FPGA_AD9516_REFMON 3 3
O N o N - 4 CIK REFMON 2 — _ TP143 © 5 5 ©
100 o o Y c175 ] LD B8 FPGA_AD9516_LD OTP144 m— g —
. o o
% 01U AIF_ADC_CLK_P S S AD9516_BYPASS
ouTO 6 _ADC_CLK_ _
TP134C—POA_ADISLE SCLK 9 SCLK OUTO 55 AIF_ADC_CLK_N : ¢ ¢ ¢
0 =< p1a5._ FPGA AD9516 CSB 11 cs 500MHz, LVPECL
e ~ gL ™~ TP1360- FPGA_AD9516_SDO 21 SpDO OUT1 B3 SS_DAC_CLK_P -
TP137C- FPGA_AD9516_SDIO 22 SDIO OUT1 B2 SS_DAC_CLK_N -
7 OuUT2 k3 FPGA_ASAP_CLK_P -
OuUT2 42 FPGA_ASAP_CLK_N - 250MH
z, LVPECL
TP138C- FPGA_AD9516_REF_SEL 71 REF_SEL OUT3 Ko FPGA_DSP_CLK_P -
Tp130( FPGA_ADY516_SYNC d SYNC OuTs = FPGA_DSP_CLKN g Shield
OuUT4 25 NC o 524-001-11
OUT4 @6 NC o
.AD9516_BYPASS ® 19 BYPASS OUT5 28 NC - SH1 Hil il
TP1400 FPGA_AD9516_PD 24 PD OuTS 2 NC g
FPGA_SRAM_CLK_P
FPGA_AD9516 RESET 23 RESET OuTe #= P TYTVRS AD9516 Test Clock OUtpUt
TP141C~ FPGA_SRAM_CLK_N
OuTe ¢/ FPGA—SDRN\—A CL; : n 250MHZ, LVDS LVDS FPGA |npUtS
OUT7 s _ | CLK_ : : .
NG q Ne ST ke FPGA_SDRAM_CLK_N : Terminated in FPGA Fabric o
®\c : .
T ouT8 (= NC o Virtex 5 Bank 4 L
NC 29 ouTs £ " m Y,
gV 20 nNC
OUT9 b5 TEST_CLK_P 0.0
' o
| 5 GND o OUT9 36 TEST_CLK_N ‘—/\m © 8
T ¥ 3 9 3 iy
8 swp J3
- !
, . g Place near FPGA b , .
@ AD9516 LVPECL Clock Terminations AD9516 Main Power Supply Decoupling
N e N S 8
Place near AD9516 Place near ADS5463 S8 88
Zero Ohm used in case we
need to dampen over- or R298
under-shoot on clocks. g FPGA_ASAP_CLK_P ] FPGA_ASAP_CLKIN P
27.4
vocm = 920mV g AIF_ADC_CLK_P C63 R381 AIF_ADC_CLKIN_Pe ' \/icm = 2.4V VOCI_T] =112V V!CTn =0.6Vito 2.2V FBMJ2125HS420-T
_ o0e on o ' Vodiff = 790mV Vidiff = 0.1V to 1.5V P3V3A_CLKDIV (Rated @ 6A) P3V3AAD9SIE
Vodiff = 960mV . Vidiff = 0.5V to 5V VS_LVPECL = 3.3V VCCO 3 =25V
VS LVPECL = 3.3V gAIF-ADC CLK N C62 AIF_ADC_CLKIN.No ' AV/DD = 5.2V 206 L19
- 100p ob g FPGA_ASAP_CLK_N FPGA_ASAP_CLKIN Ng : . °
. 45-0HM
27.4
S>3 S>3 ‘/ R Place as close as +3.3V Clock: | = 455mA C629 C630 C631 C632 C639 C640
xS N xS N . . . 1=
100 Ohm Termination | a<a @ " possible to FPGA Pins oC mA max 5 0.1UF & 0.1UF 5 0.1UF 5 0.1UF 5 0.1UF & 0.1UF
‘ N~ © N~
located on ADC Sheet | o0 " 2 2 2 2 1 1 1 1 1 1
C C C C — —_ —_ —_ —_ —_
_1__ |
V G1 2 Gl G2 Gl G2 G1 G2 G1 G2 G1 G2
e N
Place near FPGA
P3V3D_V5
N P N C635 C636 C634 C633 C637 C638
Place near AD9516 Place near DAC5682 <o yvlo B 0.1UF 5 0.1UF & 0.1UF & 0.1UF & 0.1UF 5 0.1UF
S8 9<g
Zero Ohm used in case we i i
need to dampen over- or 2 2 2 2 — — — — — —
under-shoot on clocks. g FPGA DSP_CLK_P | R297 FPGA_DSP_CLKIN.P o c c c c
Vocm =1.335V ~ mS3-DACCLKP o i S5 DAC CLKIN Py Vicm = 0.9V Vocm = 1.12V 2ra Vicm = 0.6V to 2.2V oL 2 oL 2 oL 2 oL 2 oL 2 oL 2
Vodiff = 600mV 100P R‘;-;’g Vidiff = 0.5V to 1V Vodiff = 790mV Vidiff = 0.1V to 1.5V
VS LVPECL = 3.3V g >S-PAC CLK N SAE SS_DAC CLKIN Ng CLKVDD = 1.8V VS_LVPECL = 3.3V VCCO 3=2.5V
100P 00 g FPGA_DSP_CLK_N R299 FPGA_DSP_CLKIN_N o
27.4 L
3 >3 2>3 ‘/ Place as close as _
o N o N . . -
100 Ohm Termination (E g g / pOSSIbIe to FPGA PlnS 5‘ L SI . C 0 m p u t a t 1 0 I.]. L A B
Ve located on DAC Sheet | o ——
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******* File: MEAS_MAIN_BOARD
7 : :
Created by: JEREMY W. WEBB Date:  4-20-2009 13:35
UC Davis Confidential Copyright © 2008 VLSI Computation Lab Modified by: | Date
PCB NO: 342 Size: g | Sheet 12 of 43 REV: 001
1 2 3 4 5




AsAP v2
DSP Processor

UC Davis VCL

avo Ids

OSIW 1ds

usoIds
ISOW 1dS
M1271dS
arvyA 942
@102 13s3y

M1D 940

RESET_COLD
CFG_CLK
CFG_VALID
SPI_CLK
SPI_MOSI
SPI_MISO >
SPI_CSn
SPI_LOAD

1OA SIAEQT DN
10ss3201d 4Sd

DAC_SDO
DAC_SDIO
DAC_SDENB
DAC_SCLK
DAC_RESETB

¢8950Vvd
SjusLWINISU| sexs |
ovda

—
s
o)
'—|-.
@

—
9,
)
—
n

AD9516_REF_SEL
AD9516_REFMON
AD9516_LD
AD9516_STATUS
AD9516_SYNCn
AD9516_SCLK
AD9516_SDO
AD9516_SDIO
AD9516_RESETn
AD9516_PDn

€-9156AV

$82IA8(] bojeuy
10]1eI3U35) }20[|9

TEMPSENS_MISO[1:0]
TEMPSENS_MOSI[1:0]
TEMPSENS_CSn[1:0]
TEMPSENS_SCK[1:0]

GCldiNl

CUST_INIT_B
CUST_CFG_DONE
CUST_CCLK
CUST_PROG_B

DP_CSn
DP_SCLK
DP_MISO
DP_MOSI

SCL
SDA

DDR2 SDRAM

Micron
MT16HTF25664HY-53E

2GB,
f=266MHz,
Data Rate = 533MT/s
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TMP125

[0: L1MOS SNASHINIL:

[0:LlusD " SNaSHNIL

[0:LIISOW™ SNasd WAL
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Control FPGA Digital Design

Fan Control
Tl

SPI Flash

ST Microelectronics

CP2102

microSD

FT245BL
FTDI, Ltd.

AMC6821

Configuration
PROM

M25P64

100MHz TransFlash

2GB

O00oon

n

n M o Y

v U m

v 3 0 9 T~

@ 0 27 2 >

m N 'Plppglbﬁ

r r = @

4+ m m v 9 1l 0O 9Q = @

3 3 3 v 2 e 0 = =23 2 0 R
o o © © 9 8 > =) 2 a9 8 N & o 0 A A S b o @ &
2 E i S G S S N R L R2 5 n 83 3313 3 % =2 g 9 g &
S m nm 10 53 9 9 S = T P N B 9 9 = al i OOD T i A
3 g3 o g 8 ™ gezm 2= pOOPD o8 5 =28 2 3 a9

— - - _ v 3 = - O I -
— 2yl @ =2 >c 5 £ 2 m 32 55 S T 23 3 v oo x 3
- « = — = x5 5

T m o o T = =

s 2 CRCIE

=

Xilinx
XC3S1400A-4FG484C

Bank 2

+3.3V

Bank O
+3.3V

E —
o o 9 @ 2 -
< £ @ 3 =~ x = o o = |
o R L = N EE EE EE E% - m 2 o0 o 2 E 1 s E
(2] 2] ket - ~ O
= E % % ml l.'EI {E E uI:I l:El _| ml EI El :l EI :l E
o o # 3 “ & % 2 2> 2 T P~ 3 55 5555 z
1. o o o o w e = i
= = = = o °l “ # Pl #~ 7 I = "
F F o £ E *
L
P3V3D
Logic Ul Board
TMP125 Analyzer 10MHz Ext  10MR z Int
Centellax

8-bits

+ clk Controller

LDQS/UDQS
LDM/UDM

CSn

CLK
RASNH

CASn

WEnN

BA[1:0]

ADDR[12:0]

DATA[15:0]
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** INPUTS **
CPU Interrupts

14-D2,14-E1,17-A2,17-D5 FPGA_U)_PROGO

AMC6821 Fan #2 Control

6-81.14.D4 14.-E1 FPGA_AMC6821_FAN2_OVRN

Xilinx Spartan-3A Control FPGA Configuration

‘A Configuration SPI Flash PROM / JTAG Interface

P3V3D

i

** QUTPUTS **

CPU Interrupts

FPGA_UI_PROG1
FPGA_UI_PROG?2

FPGA_AMC6821_FAN2_SDA
FPGA_AMC6821_FAN2_SCK

FPGA_FTDI_RDN

14-D2,14-E5,17-A2,17-E1
14-E3,14-E5,17-A2,17-E1

AMCG6821 Fan #2 Control

6-A4,14-D4,14-E5
6-A4,14-D4,14-E5

FT245BL USB Interface

14-D4,14-E5,17-B5,17-D1

AsSAP 2 Config Input

Spartan 3A: VCCO_2 = 3.3V, VCCAUX = 3.3V PavaD = XE ! e unusenes
partan . £ = 0o. . - O. — g FPGA_UI_PROG2 S
Virtex 5 SX50T: VCCO _0=3.3V,VCCO 2=3.3V cage| | < 25 2 Temp Sensor Col. 1
¢ B J7 . « < el m"CA_TMPSENS 1C_CSN 14-D4,14-E5,20-E1,20-E2
0.1U © o > 5 S ,@ S § o c c c
w >0 oS o oS o [
g u9s 2@ — u19
vee KE) XC3S1400A-4FGGA484C
v AL FPGA_CONFIG_DONE 00 S3A_CONFIG_DONE < Y19 | DONE/NVCCAUX (4ot4)
| q g 4 \J( B|» g FPGA_PROG_B ® ® W S3A_PROG B C4 | PROG_B/VCCAUX
Place Green and Red LED next to T™MS D4 | TMSIVCCAUX
hoth ith Silk L abel SND - :TCK E A21 | TCK/VCCAUX
eacho er wi likscreen Labels. a 2 SN74LVCIG32DCKR B .TDI_TO_V5 < E19 | TDO/VCCAUX
> © g 0!_TO_S3A N F5 | TDIVCCAUX
——
|8 m S3A_MO W5 | |O_LOIN_2/MO
& %XZN}& N g S3A_M1 V6 | 10_LO1P_2/M1
85 R o g S3A_M2 W4 | 10_L02P_2/M2
@ E g S3A_VO Y8 | 10_L11N_2/VSO
J =
% S3A_V1 W8 | 10 L11P_2/VS1
517 00 S3A_V2 t W9 | 10_LO9N_2/VS2
FPGA_UI_PROG1 FPGA_INIT_B AL S3A_INIT_B V13 | I0_L26P_2/INIT_B -
" < on i o— m 00 S3A_SPI_CSO Y4 | 10_L02N_2/CSO_B BD 0
' FPGA_CCLK ' . S3A_CCLK AA20 | 10_L36N_2/CCLK
P3V3D pavap  Holds off configuration while low. - m S3A_SPI_MOSI AB14 | 10_L22N_2/MOSI/CSI_B
: : P e FPGA_AMC6821_FAN2_SDA Y9 | 10_L14P_2/D7
Configuration starts on rising edge. ; 4, g FPGA_AMC6821_FAN2_SCK AB9 | 10_L14N_2/D6
0,1U g \C Y11 | 10_L16P_2/D5 q
o< x a4 x $ cast] | 01U z NC AB11 | 10_L16N_2/D4 o o
™ ; ™ ; [ O o ogd
x * | m g FPGA_FTDI_RDN U13 | 10_L26N_2/D3 no 82 f
g FPGA_ASAP2 RST_CNTCLK AA17 | 10_L28P_2/D2
US4 245 VEI’DD Q g FPGA_TMPSENS_1C_CSN Y17 | 10_L28N_2/D1
PUSH TO Ve o g SZA_SPI_MISO AB20 | 10_L36P_2/DO/DIN/MISO
R E_ P ROG RA M TPS3823-33DBV - FPGA_AMC6821_FAN2_OVRN V9 | 10 _LO9P_2/RDWR_B
FPGA_UI_PROGO 1A S3A_SPI_DATA_TO_V5 AA15 | 10_L24N_2/DOUT
S2 ] - > e T IR Y|4 3R Ro74 T mooT « T
%1@ ¢ L RESET ®
GND B WDl 20
j?SNMLVClGOSDL,KR P P3V3D
L @ I o
3| 5
~ 4 o
N R290 CUST_TMS g 8 é
Xilinx Platform USB P3V3D u Qo c > U16 2
JTAG Header =R CUST_TCK g &g vec < &
R289 221 o o
c48s| | B S3A_SP! MOSI M25Po4-VMFeTP S3A_SP! MISCi-
S >3 0‘1‘U % Y g X 22 R280 CUST_TDI ol 9 P Q —
E 3 . E § E § Y = H .FPGA_CCLK 16 CLK
S3A_SPI_CSO 71 Select NC 14
1VERT ) R513 _ NC [3
266 S3A_SPI_WPN 9 WV T
3 A Sono TMS [ ] - ® pp »
] A o N o o TCK : g S3A_SPLHOLDN R31Z 0.0 s | Boig Eg " -
ﬂ Ioo-m e é . - -
k = 20 ® — = ® | NC 1> m
11 12 . 20 NC 4 .
g JTAG_CCNg ) g NC |3 n
337 S>3 VSS
87832-1420 x> S I
<~
P3V3D
J—Y ettt
Xilinx Platform USB 01U J7 MASTER JTAG CHAIN MAPPING | NOTES |
SPI Header | : : : |
FROM TO . FPGA_CCLK requires an end termination
R273 | -
] A I S3A_SPI_CSO _ _
Lo o AAN —rpnt t FPGA_GOLK_ - JTAG Cable S3A Control and is a 50 Ohm controlled impedance
a 20 R270 < == u .. : : :
1D 2—\/\ p A . S3A Control V5 Data transmission lineThe end termination
13 14 ‘ = = ‘
a6 . V5 Data JTAG cable | | Mmust be placed near the Configuration PROM. |
87832-1420 | |
. FPGA_CCLK Stub Length from S3A to SPI Flash < 12.5mm
| |
For more information see Xilinx Spartan 3A Configuration Guide (UG332)
CONFIG MODE M2| M1| MO| DATA WIDTH CCLK Direction P3V3D
VS2| VS1 VSO| READ CMD HEX CMD CODE P3V3D
Master Serial O ([0 |0 1 bit Output P3V3D —E.
1 1 1| | Fast Read 0x0B P3V3D
Master SPI 0] 0|1 1 bit Output 8% 3>8 8>8
EY ESY Ed 1 | 0 | 1 |Read 0x03 TSF B 85%
Master BPI-Up 0O |1 |0 | 8,16 bits Output 0l 0 oY Ry EoN
B2 B2 B2 1 1 | 0 | Read Array OxE8 o
RSVD 0O |1 1 RSVD RSVD SO RockER e
o) — " :gﬁ_m OTHERS RESERVED S10  ROCKER S3A VO
RSVD 1 /0 |0 | RSVD RSVD . ° o SAM o " i S3A_V1
2 S3A_V2
) 76SB03T — =
JTAG 1 |0 |1 1 bit Input (TCK) o< @< x| 76SB03T
& Z & pd & Z 8
Slave Parallel 1 |1 |0 8, 16, 32 bits Input &
Slave Serial 1 |1 |1 1 bit Input
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ek INPUTS ***
Board Reset

FPGA_S3A_BOARD_RSTN

15-C1,15-E1,17-B3,17-E5 |
15-B1,15-E1,17-E5 FPGA_LOCAL_RSTN -
USB to RS-232 Interface
FPGA RS232 RX
15-D3,15-E1,17-E5 = = |

FPGA_RS232_RTS
15-D3,15-E1,17-E5 = = i

Debug Push Buttons

FPGA_PUSHBUTTONI[2:0]

15-B1,15-E1,17-C1,17-E5 >—_
CPU Interface

FPGA_UI_MOSI

15-B1,15-E1,17-A2,17-D5 CPGA Ul GSN u
15-B1,15-E1,17-B2,17-D5 FPGA_UI_SCK m
15-B1,15-E1,17-A2,17-D5 == u

10MHz Reference Clock

FPGA_INT_CLK10MHZ_REF_P
FPGA_INT_CLK10MHZ_REF_N
FPGA_EXT_CLK10MHZ_ REF P

11-C5,11-E5,15-E1
11-C5,11-E5,15-E1

11-D5,11-E5,15-D1,15-E1 FPGA EXT CLK1OMHZ REF N
11-D5,11-E5,15-D1,15-E1 FPGA_EXT_CLKloMHZ_LOS_'*
11-B1,11-E5,15-B1,15-D1 —2 = — u
MicroSD Interface

15-D1,15-D3,17-D5 FPGA_SD_RXD u
Temp Sensor Col. 1
15-B1,15-D1,20-E7,20-E8 FPGA TMPSENS_1C_MISO .
15-B3,15-D1,20-E7,20-E8 = e u
Temp Sensor Col. 2
15-C3,15-D1,20-E7,20-E8 FPGA TMPSENS_2C_MISO u

15-D1,20-E7,20-E8 = L u
DAC5682 Control

15.D1.15.D3 34-D2 FPGA_DAC5682_SDO -
AD9516 Control

cesiscyisor A0

12-E5,15-C3,15-D1 FPGA _AD9516 REFMON u

12-E5,15-C3,15-D1 FPGA AD9516 LD i

12-D5,15-C3,15-D1 = = u

AMC6821 Fan #1 Control

FPGA_AMC6821_FAN1 FAULT
FPGA_AMC6821_FAN1_THERM
FPGA_AMC6821_FAN1 OVRN
FPGA_AMC6821_FAN1 SMBALERTN

6-D1,15-C1,15-D3
6-D1,15-C1,15-D3
6-C1,15-C1,15-D3
6-C4,15-C1,15-D3

AMC6821 Fan #2 Control

FPGA_AMC6821_FAN2_FAULT
FPGA_AMC6821_FAN2_THERM
FPGA_AMC6821_FAN2_SMBALERTN

6-B1,15-C1,15-D3
6-B1,15-C1,15-D3
6-A4,15-C1,15-D3

Data Path FPGA Control

FPGA_DP_CTRL_MISO

S 3 o W -
AsAP 1 Config Output
15-C1,15-D3,36-C2,36-E5 FPGA_ASAPL MISO |
AsAP 2 Config Output
15-C1,15-C3,40-C2,40-E5 FPGA_ASAPZ_MISO |

FT245BL USB Interface
15-C1,15-C3,17-B5,17-D5 Q—%

15-C1,15-C3,17-B5,17-D5 FPGA FTDI RXEN
15-C1,15-C3,17-B5,17-D5 = =
FPGA_FTDI_PWRENN

15-C1,15-C3,17-B5,17-D5 FPGA FTDI RSTOUTN
15-C1,15-C3,17-D5 = =

Cu Sto m CO nfl g u ratl Q[’le NoLoad Resistors near V5.

V5_INIT_B R569

CUST_INIT_B

22-D2,22-D5 ; M
V5_CONFIG_DONE 568

CUST_CFG_DONg

22-D2,22-D5 NE

HW and Slot ID "

15-B1,15-C3,15-D3,17-D2 : .
15-B1,15-C3,15-D3,17-65

17-E5

Reach Display Interface

FPGA_REACH_RX

15-B1,15-E3,17-D5,17-E4

XC3S1400A-4FG484C

Bank 3
(2.5V)

Bank O
(3.3V)

Bank 2
(3.3V)

Bank 1
(3.3V)

uU19

Xilinx Spartan-3A Control FPGA 1/0

P3V3D_S3A
B10

B14

B18

B5

F14

F9

e C12

NC E12
FPGA_INT_CLK10MHZ_REF_P A12
g FPGA_INT_CLK10MHZ_REF_N A1l
FPGA_EXT_CLK10MHZ REF P B11
g FPGA_EXT_CLK10MHZ_REF_N c11
e D11

z NC E11

g NC E17

g NC D18

z NC F16

m NC D19

z NC C19

g NC E16

e B20

z NC A20

m NC G15

z NC E15

g NC F15

m NC C18

z NC A18

m NC G16

z NC B19

g NC A19
FPGA_TMPSENS_2C_MISO D17
g FPGA_TMPSENS_2C_SCK C17
e G14

g NC D16

m NC C16

z NC C14

g FPGA_LA_DATAL E14
e H14
FPGA_TMPSENS_2C_MOSI B17
g FPGA_TMPSENS_2C_CSN A17
g FPGA_LA_DATA4 D15
e C15

g NC H13

NC A16

FPGA_DDR2_SDRAM SCL A15
FPGA_DDR2_SDRAM_SDA B15
g FPGA_LA_CLK Al4
g NC G13

FPGA_LA_DATAO F13
g FPGA_LA_DATA2 E13
FPGA_LA_DATA3 D13
g FPGA_LA_DATAS C13
NC F12

FPGA_LA_DATA6 B13
g FPGA_LA_DATA? A13
e H12

g NC G12

m NC A10

z NC C10

m NC G11

e A9

m NC A8

z NC D10

z NC E10

z NC H10

z NC B9

z NC C9

FPGA_LEDS3 B8
g FPGA_LEDS?2 cs
e G10

NC A7

g FPGA_UL MISO AB
g FPGA_S3A_BOARD_RSTN D7
g FPGA_LEDSL c7
NC F10

g FPGA_UL INTN B6
g FPGA_UL RDY A5
g FPGA_UL CSN C6
g FPGA_LOCAL_RSTN D6
g FPGA_PUSHBUTTONO H9
NC E9

g FPGA_LEDSO D8
g FPGA_CLK10MHZ_REF_CTRL3 Ad
g FPGA_UL_MOS| B4
NC ES

g FPGA_ULRSTN C5
g FPGA_UL_SCK D5
g FPGA_CLK10MHZ_REF_CTRL2 A3
g FPGA_CLK10MHZ_REF_CTRL1 B3
e G9

g FPGA_TMPSENS_1B_CSN E7
g FPGA_TMPSENS_1B_MOS| F8
g FPGA_PUSHBUTTON1 G8
g FPGA_TMPSENS_1B_SCK F7
g FPGA_TMPSENS_1B_MISO E6
g FPGA_PUSHBUTTON2 G7
g FPGA_CLK10MHZ_REF_CTRLO B2
g FPGA_EXT_CLK10MHZ_LOS A2

Bank 0 (3.3V): Clock Path FPGA/Logic Analyzer
Bank 1 (3.3V): SPI Device Interfaces
Bank 2 (3.3V): SPI Device Interfaces

Bank 3 (2.5V): uBlaze SDRAM

BO_VCCO_0_DO
BO_VCCO_0_D1
BO_VCCO_0_D2
BO_VCCO_0_D3
BO_VCCO_0_D4
BO_VCCO_0_D5

BO_IO_L17P_0O/GCLK4
BO_IO_L17N_O/GCLK5
BO_IO_L18P_0/GCLK6
BO_IO_L18N_0/GCLK7

BO_IO_L19P_0/GCLKS
BO_IO_L19N_0/GCLK9
BO_IO_L20P_0/GCLK10
BO_IO_L20N_0/GCLK11

BO_IO_LO1P_O
BO_IO_LOIN_O
BO_IP_0_DO

BO_IO_LO2P_O/VREF_0

BO_IO_LO2N_O
BO_IP_0_D1

BO_IO_LO3P_0
BO_IO_LO3N_O
BO_IP_0_D2

BO_IO_LO4P_0
BO_IO_LO4N_0
BO_IO_LO5P_0
BO_IO_LO5N_O
BO_IP_0_D3

BO_IO_LO6P_O/VREF_0

BO_IO_LOBN_O

BO_IO_LO7P_0
BO_IO_LO7N_O
BO_IP_0_D4

BO_IO_LOSP_0
BO_IO_LOSN_O
BO_IO_LO9P_0
BO_IO_LO9N_O
BO_IP_0_D5

BO_IO_L10P_0
BO_IO_L10N_O

BO_IO_L11P_0
BO_IO_L1IN_O
BO_IP_0_D6

BO_IO_L12P_0

BO_IO_L12N_O/VREF_0

BO_IO_L13P_0
BO_IO_L13N_0
BO_IP_0_D7

BO_IO_L14P_0
BO_IO_L14N_0

BO_IO_L15P_0
BO_IO_L15N_0
BO_IP_0_D8

BO_IO_L16P_0
BO_IO_L16N_0

BO_IP_O/VREF_0_DO

BO_IP_0_D9
BO_IO_L21P_0
BO_IO_L2IN_O
BO_IP_0_D10

BO_IO_L22P_0
BO_IO_L22N_0
BO_IO_L23P_0
BO_IO_L23N_0
BO_IP_0_D11

BO_IO_L24P_0

BO_IO_L24N_O/VREF_0

BO_IO_L25P_0
BO_IO_L25N_0
BO_IP_0_D12

BO_IO_L26P_0
BO_IO_L26N_0
BO_IO_L27P_0
BO_IO_L27N_0
BO_IP_0_D13

BO_IO_L28P_0
BO_IO_L28N_0
BO_IO_L29P_0
BO_IO_L29N_0

BO_IP_O/VREF_0_D1

BO_IO_L30P_0
BO_IO_L30N_0
BO_IO_L31P_0
BO_IO_L31N_O
BO_IP_0_D14

BO_IO_L32P_0
BO_IO_L32N_0
BO_IO_L33P_0
BO_IO_L33N_0
BO_IP_0_D15

BO_IO_L34P_0
BO_IO_L34N_0

BO_IP_O/VREF_0_D2

BO_IO_L35P_0
BO_IO_L35N_0
BO_IP_0_D16

BO_IO_L36P_0/VREF_0
BO_IO_L36N_0/PUDC_B

XC3S1400A-4FGG484C

(2 of 4)

B1_VCCO_1_DO
B1_VCCO_1 D1
B1_VCCO_1 D2
B1_VCCO_1 D3
B1_VCCO_1_D4
B1_VCCO_1 D5

B1_I0_L21P_1/RHCLKO
B1_|10_L2IN_1/RHCLK1
B1_I0_L22P_1/RHCLK2

B1_|0_L22N_1/TRDY1/RHCLK3

B1_|0_L24P_1/RHCLK4
B1_I0_L24N_1/RHCLK5

B1_I0_L25P_1/IRDY1/RHCLK6

B1_I0_L25N_1/RHCLK?
B1_SUSPEND
B1_I0_LO1P_1/HDC
B1_|0_LOIN_1/LDC2
B1_10_LO2P_1/LDC1
B1_|0_LO2N_1/LDCO
B1_I0_LO3P_1/A0

B1_10_LO3N_1/Al
B1_IP_LO4P_1
B1_IP_LO4N_1/VREF 1
B1_I10_LO5P_1
B1_10_LOSN_1
B1_I0_LO6P_1
B1_10_LO6N_1
B1_10_LO7P_1
B1_10_LO7N_1
B1_IP_LOSP_1

B1_IP_LOSN_1
B1_10_LO9P_1
B1_10_LO9N_1
B1_10_L10P_1
B1 10 L10N_1
B1 10 L11P_1
B1 10 L1IN_1
B1 IP_L12P_1
B1_IP_L12N_1/VREF 1
B1 10 _L13P_1

B1 10 L13N_1

B1 10 _L14P_1

B1 10 L14N_1

B1 10 _L15P_1
B1_10_L15N_1/VREF 1
B1 IP_L16P_1
B1_IP_L16N_1/VREF 1
B1_I0_L17P_1/A2

B1 10 L17N_1/A3
B1_|10_L18P_1/A4

B1_I0_L18N_1/A5
B1_I0_L19P_1/A6
B1_10_L19N_1/A7
B1_I0_L20P_1/A8
B1_10_L20N_1/A9

B1 IP_L23P_1
B1_IP_L23N_1
B1_10_L26P_1/A10

B1 10_L26N_1/A11
B1_IP_L27P_1/VREF 1

B1_IP_L27N_1
B1 10 _L28P_1
B1 10 L28N_1
B1 10_L29P_1/A12
B1 10_L29N_1/A13
B1_|0_L30P_1/A14
B1_10_L30N_1/A15
B1 IP_L31P_1
B1_IP_L3IN_1
B1 10 _L32P_1

B1 10 L32N_1

B1 I0_L33P_1/A16

B1 10_L33N_1/A17
B1_10_L34P_1/A18
B1_10_L34N_1/A19
B1_IP_L35P_1/VREF 1
B1_IP_L35N_1
B1_10_L36P_1

B1 10 L36N_1

B1 10 _L37P_1

B1 10 L37N_1
B1 10 _L38P_1
B1 10 L38N_1
B1 IP_L39P_1
B1_IP_L39N_1
B1_10_L40P_1
B1_10_L40N_1
B1 10 L41P_1
B1 10 L4IN_1
B1 10 _L42P_1

B1 10 L42N_1

B1 IP_L43P_1
B1_IP_L43N_1/VREF 1
B1_|10_L44P_1/A20

B1 10_L44N_1/A21
B1_|I0_L45P_1/A22
B1_10_L45N_1/A23
B1_I0_L46P_1/A24
B1_10_L46N_1/A25
B1_IP_L47P_1/VREF 1

B1_IP_L47N_1

P3V3D_S3A

E21

J17

K21

P17

P21

v21

M22  FPGA_AD9516_SYNC -
L22 NC g

L21 NC g

L20 NC g

M18 NC g

M20 NC g

K20 NC g

K19 NC g

u18 NC o

AA22  FPGA_ASAP1 MISO -
Y21 FPGA_ASAP1 SPI_CLK -
W19  FPGA_ASAP1 CFG_VALID -
W20  FPGA_ASAP1 CFG_CLK -
T17 NC g

T18 NC g

R15 NC g

R16 NC g

Y22 FPGA_ASAP1_MOSI -
W21  FPGA_ASAP1 SPI_LOAD -
V19 FPGA_ASAP1 RESET COLD -
V20 FPGA_ASAP1 RST CNTCLK -
W22  FPGA_ASAP1 SP|_CSN -
V22 FPGA_DAC5682_SCLK -
P15 NC g

P16 NC g

u22 FPGA_DAC5682_SDIO -
u21 FPGA_DAC5682_SDENB -
U20 FPGA_DAC5682 RSTB -
U19 FPGA_DAC5682_SDO -
T20 NC g

T22 NC g

R17 NC g

R18 FPGA_TMPSENS_2A MISO -
R20 FPGA_TMPSENS_2A MOSI -
T19 NC g

R21 FPGA_TMPSENS_2A_CSN -
R22 NC g

P20 FPGA_AD9516_PD -
P22 FPGA_AD9516_SDO -
N15 NC g

N16 NC g

R19 FPGA_TMPSENS_2A_SCK -
P18 FPGA_AD9516 LD -
N22 FPGA_AD9516 REF SEL -
N21 FPGA_AD9516_RESET -
N20 FPGA_AD9516_SDIO -
N19 FPGA_AD9516_CSB -
N18 FPGA_AD9516_SCLK -
N17 FPGA_AD9516 STATUS -
M17  FPGA_AD9516_REFMON -
M16 NC g

K22 FPGA_TMPSENS_2B_CSN -
J22 FPGA_TMPSENS_2B_MOSI -
M15 NC g

L16 NC g

L18 NC g

L19 NC g

J21 FPGA_TMPSENS_2B_SCK -
J20 FPGA_TMPSENS_2B_MISO -
H22 NC g

G22 NC g

L15 NC g

K16 NC g

K17 NC g

K18 NC g

H21 NC g

H20 NC g

F22 FPGA_DP_CTRL_MOSI -
F21 FPGA_DP_CTRL_CSN -
K14 NC g

K15 NC g

G19 NC g

G20 NC g

J18 NC g

H19 NC g

E20 NC g

F20 FPGA DP_CTRL_SCK -
H17 NC g

H18 NC g

F19 FPGA DP_CTRL_RSTN -
F18 FPGA_DP_CTRL_MISO -
E22 FPGA DP_CTRL_GPIO4 -
D22 FPGA DP_CTRL_GPIO3 -
D21 FPGA DP_CTRL_GPIO2 -
D20 FPGA DP_CTRL_GPIO1 -
J16 FPGA_DP_CTRL_GPIO0 -
J15 NC g

C22 CUST_PROG B -
c21 CUST_CCLK -
B22 CUST_CFG_DONE -
B21 CUST_INIT_B -
G18 FPGA_DP_CTRL_INTN -
G17 NC g

H16 NC g

H15 NC g

U119

P3V3D_S3A
AA13

AA18

AA5

AA9

U14

U9

g FPGA_CLK100MHZ_P AA12
g FPGA_CLK100MHZ_N AB12
g FPGA_REACH_RX V12
g FPGA_REACH_TX u12
e U1l

m NC Vil

m NC W12

z NC Y12

g FPGA_AMC6821 FANL FAULTN T7
g FPGA_AMC6821_FANL_THERMN u7
g FPGA_AMC6821_FANL OVRN T8
g FPGA_AMC6821_FANL SMBALERTN V7
g FPGA_SD_TXD AB2
g FPGA_SD_CLK AA3
g FPGA_AMC6821_FAN2_FAULTN us
g FPGA_SD_RXD AB3
g FPGA_SD_CARD_DETECT AA4
NC W6

g FPGA_RS232_TX Y5
g FPGA_AMC6821_FAN2_THERMN V8
g FPGA_SD_BUSY_LED AB4
g FPGA_RS232 RX AB5
g FPGA_AMC6821_FANL_SCK W7
g FPGA_RS232 CTS Y6
g FPGA_AMC6821_FAN2_SMBALERTN _ T9
g FPGA_RS232 RTS AAG
g FPGA_TMPSENS_1A_MISO AB6
g FPGA_HWIDO R9
g FPGA_AMC6821_FANL_SDA Y7
g FPGA_TMPSENS_1A_SCK AB7
g FPGA_SLOTIDL T10
g FPGA_TMPSENS_1A_CSN AAS
g FPGA_TMPSENS_1A_MOS| ABS
g JTAG_CCN V10
g CUST_TCK Y10
g CUST_TDO u10
g CUST_TDI AA10
g CUST_TMS AB10
g FPGA_HWIDL R10
g FPGA_SLOTID2 T11
g FPGA_SLOTIDO R11
g S3A_SPI_HOLDN AB13
NC Y13

g FPGA_FTDL_RXFN R12
g S3A_SPI_WPN AA14
g FPGA_FTDI_SI_WU W13
NC Y14

g FPGA_FTDI_TXEN P12
g FPGA_FTDI_DATAG AB15
g FPGA_FTDI_DATA2 W15
g FPGA_FTDI_DATA4 Y15
g FPGA_FTDI_PWRENN R13
g FPGA_FTDI_DATA? AB16
g FPGA_FTDI_DATAS Y16
e T13

g FPGA_ASAP2_RESET_COLD AB17
g FPGA_ASAP2_SPI_CLK AB18
g FPGA_FTDI_RSTOUTN R14
g FPGA_FTDI WRN V14
g FPGA_FTDI_DATAO V15
g FPGA_FTDI_DATA3 W16
g FPGA_FTDI_DATAL V16
NC U15

g FPGA_ASAP2_SPI_LOAD AB19
FPGA_ASAP2_SPI_CSN AA19
FPGA_ASAP2_MISO W18
g FPGA_TMPSENS_1C_SCK V17
NC T14

FPGA_ASAP2_MOSI Y18
g FPGA_TMPSENS_1C_MOSI W17
NC T16
FPGA_TMPSENS_1C_MISO U16
FPGA_ASAP2 CFG_VALID AB21
g FPGA_ASAP2_CFG_CLK AA21
e T15

B2_VCCO_2_DO
B2_VCCO_2 D1
B2_VCCO_2_D2
B2_VCCO_2_D3
B2_VCCO_2_D4
B2_VCCO_2_D5

B2_10_L19P_2/GCLKO
B2_10_L19N_2/GCLK1
B2_10_L20P_2/GCLK2
B2_10_L20N_2/GCLK3

B2_|0_L17P_2/GCLK12

B2_I0_L17N_2/GCLK13

B2_|0_L18P_2/GCLK14

B2_|0_L18N_2/GCLK15
B2_IP_2/VREF_2_DO

B2_IP_2 DO

B2_IP_2/VREF_2_D1

B2 IP_2 D1
B2_10_LO3P_2
B2_10_LO3N_2

B2_IP_2 D2

B2_10_L04P_2
B2_I0_LO4N_2
B2_|0_LO5P_2
B2_I0_LO5N_2

B2_IP_2/VREF_2_D2

B2_10_LO6P_2
B2_10_LO6N_2
B2_10_LO7P_2
B2_10_LO7N_2

B2_IP_2 D3
B2_|0_LOSP_2
B2_|O_LOSN_2
B2_IP_2 D4
B2_|0_L10P_2
B2_|0_L10N_2

B2_IP_2/VREF_2_D3

B2_I0_L12P_2
B2_I0_L12N_2
B2_10_L13P_2

B2_I0_L13N_2
B2_IP_2 D5
B2_|I0_L15P_2
B2_I0_L15N_2
B2_IP_2 D6

B2_IP_2/VREF_2_D4

B2_IP_2 D7
B2_|I0_L21P_2
B2_I0_L2IN_2

B2_IP_2/VREF_2_D5

B2 10 _L22P 2
B2 10_L23P_2
B2_10_L23N_2
B2 IP_2 D8

B2_I0_L24P_2/AWAKE

B2_|0_L25P_2
B2_I0_L25N_2

B2_IP_2/VREF_2_D6

B2_|I0_L27P_2
B2_I0_L27N_2

B2_IP_2_D9
B2_10_L29P_2
B2_10_L29N_2

B2_IP_2/VREF_2_D7

B2_10_L30P_2
B2_10_L30N_2
B2 10_L31P_2
B2_10_L31N_2
B2_IP_2 D10

B2 10 _L32P_2

B2_I0_L32N_2
B2_|10_L33P_2
B2_I0_L33N_2
B2_IP_2 D1l

B2_|10_L34P_2
B2_I0_L34N_2

B2_IP_2/VREF_2_D8

B2_IP_2 D12
B2_|0_L35P_2
B2_I0_L35N_2

B2_IP_2/VREF_2_D9

XC3S1400A-4FGG484C
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B3_VCCO_3_DO
B3_VCCO_3_D1
B3_VCCO_3_D2
B3_VCCO_3_D3
B3_VCCO_3_D4
B3_VCCO_3_D5

B3_|0_L21P_3/LHCLKO
B3_10_L2IN_3/LHCLK1
B3_|0_L22P_3/LHCLK2
B3_I0_L22N_3/IRDY2/LHCLK3

B3_|0_L24P_3/LHCLK4
B3_10_L24N_3/LHCLK5

B3_|0_L25P_3/TRDY2/LHCLK6

B3_10_L25N_3/LHCLK?
B3_10_LO1P_3
B3_10_LOIN_3
B3_10_LO2P_3
B3_10_LO2N_3
B3_10_LO3P_3
B3_10_LO3N_3

B3_IP_LO4P_3
B3_IP_LO4N_3/VREF_3
B3_I0_LO5P_3
B3_I0_LO5N_3
B3_I0_LO6P_3
B3_I0_LO6N_3
B3_I0_LO7P_3
B3_I0_LO7N_3
B3_IP_3/VREF_3_DO
B3_|0_LOSP_3

B3_I0_LOSN_3
B3_I0_LO9P_3
B3_I0_LO9N_3
B3_I0_L10P_3
B3_I0_L10N_3
B3 IP_L11P_3
B3_IP_L1IN_3
B3 _I0_L12P_3
B3 _10_L12N_3
B3_10_L13P_3

B3 _10_L13N_3
B3_10_L14P_3
B3_10_L14N_3
B3_IP_L15P_3
B3_IP_L15N_3/VREF_3
B3_I0_L16P_3
B3_10_L16N_3
B3 _I0_L17P_3
B3_10_L17N_3/VREF_3
B3_10_L18P_3

B3 _10_L18N_3
B3_IP_L19P_3
B3_IP_L19N_3
B3_I0_L20P_3
B3_10_L20N_3
B3_IP_L23P_3
B3_IP_L23N_3
B3_I0_L26P_3/VREF_3
B3_10_L26N_3

A HadH

I 4d a

B3_IP_L27P_3

B3_IP_L27N_3
B3_10_L28P_3
B3_10_L28N_3
B3_10_L29P_3
B3_10_L29N_3
B3_10_L30P_3
B3_10_L30N_3
B3_IP_L31P_3

B3_IP_L3IN_3
B3_10_L32P_3

B3_10_L32N_3
B3_I10_L33P_3
B3_10_L33N_3
B3_10_L34P_3
B3_10_L34N_3
B3_IP_L35P_3
B3_IP_L35N_3
B3_I0_L36P_3/VREF_3
B3_10_L36N_3
B3_I0_L37P_3

B3_10_L37N_3
B3_I0_L38P_3
B3_10_L38N_3
B3_IP_L39P_3
B3_IP_L39N_3

B3_I0_L40P_3
B3_I0_L40N_3
B3_I0_L41P_3
B3_10_L4IN_3
B3_10_L42P_3

B3_10_L42N_3
B3_IP_3/VREF_3_D1
B3_I10_L43P_3
B3_10_L43N_3

B3_I10_L44P_3
B3_10_L44N_3
B3_I0_L45P_3
B3_10_L45N_3
B3_IP_L46P_3
B3_IP_L46N_3/VREF_3

P2V5D_S3A

e QUTPUTS ***
DDR SDRAM Interface

FPGA_DDR_SDRAM_CKE

FPGA_DDR_SDRAM_CLK_P

15-C4,15-E5,18-D1,18-E1

FPGA_DDR_SDRAM CLK_N

15-B4,15-E5,18-C1,18-E1

FPGA_DDR_SDRAM_CSN

15-B4,15-E5,18-C1,18-E1

FPGA_DDR_SDRAM_WEN

15-D4,15-E5,18-D1,18-E1

FPGA_DDR_SDRAM_CASN

15-D4,15-E5,18-D1,18-E1

FPGA_DDR_SDRAM_RASN

15-D4,15-E5,18-C1,18-E1

E

T

FPGA_DDR_SDRAM_LDM

15-D4,15-E5,18-C1,18-E1
15-B4,15-C4,15-D4,15-E4
15-E5,18-D3,18-E1
15-C4,15-E5,18-C1,18-E1
15-B4,15-C4,15-E5,19-D8
19-E1,19-E2

FPGA_DDR_SDRAM_LDQS

FPGA_DDR_SDRAM_UDQS

15-B4,15-E5,18-C1,18-E1

15-B4,15-E5,19-B8,19-E1
19-E2
15-C4,15-E5,19-B8,19-E1

Custom Configuration

Place NoLoad Resistors near V5.

A

V5 _CCLK

P1V25D_DDR_VTT

E2
J2
J6
N2
P6
V2
CUST_PROG_B
L5 FPGA_DDR_SDRAM_ADDR4 - g CUST_CCLK
L3 FPGA_DDR_SDRAM_ADDR3 -
K1 FPGA_DDR_SDRAM_ADDRG -
L1 FPGA_DDR_SDRAM_ADDRS5 -
M1 FPGA_DDR_SDRAM_ADDRS -
M2 FPGA_DDR_SDRAM_ADDR7 -
M3 FPGA_DDR_SDRAM_ADDR10 -
M4 FPGA_DDR_SDRAM_ADDR9 -
c1 NC o
D2 NC o
B1 NC o
c2 NC o
D3 NC o
E4 NC o P1V25D_DDR_VREF
H8 NC o
H7
G6 NC o
G5 NC o
D1 NC
£1 NG : P1V25D_DDR_VREF
F4 NC o
E3 NC o
J8
F3 NC o
G4 NC o
H5 NC o
H6 NC o
K6 NC o
J5 NC o
J7 NC o
K8 NC o
F2 NC o
F1 NC o
G3 FPGA_DDR_SDRAM _CASN -
G1 FPGA_DDR_SDRAM_WEN -
Ha FPGA_DDR_SDRAM_CSN -
H3 FPGA_DDR_SDRAM_RASN - P1V25D_DDR_VREF
K7 NC o
L8
H2 FPGA_DDR_SDRAM BAO - P1V25D DDR VREF
H1 FPGA_DDR_SDRAM_CKE - —_—
J3 NC o
J1
K5 FPGA_DDR_SDRAM_ADDRO =
K4 FPGA_DDR_SDRAM BA1 -
L7 NC o
M8 NC o
K3 FPGA_DDR_SDRAM_ADDR2 -
K2 FPGA_DDR_SDRAM_ADDR1 - P1V25D_DDR_VREF
M7 NC o
M6 NC o
N1
N3 NC o
NS NC o
N9 NC o
P1 FPGA_DDR_SDRAM DATA14 -
P2 FPGA_DDR_SDRAM DATA15 -
P3 FPGA_DDR_SDRAM_DATA12 -
P5 FPGA_DDR_SDRAM_DATA13 -
M5 NC o
N4 FPGA_DDR_SDRAM_UDQS -
NG NC o
N5 NC o
R1 FPGA_DDR_SDRAM_UDM -
R2 FPGA_DDR_SDRAM_DATA11 -
R3 FPGA_DDR_SDRAM DATA10 -
R4 FPGA_DDR_SDRAM_DATAQ -
R5 FPGA_DDR_SDRAM_DATAS -
T4 FPGA_DDR_SDRAM_LDM - P1V25D_DDR_VREF
N7 NC o
P8 NC o
T1
T3 NC o
U1 FPGA_DDR_SDRAM_DATAG -
U2 FPGA_DDR_SDRAM_DATA7 -
V1 FPGA_DDR_SDRAM _DATA4 -
V3 FPGA_DDR_SDRAM_DATA5 -
P7 NC o
RS NC o
5 NC o
us FPGA_DDR_SDRAM_LDQS -
U3 FPGA_DDR_SDRAM_DATA2 -
U4 FPGA_DDR_SDRAM_DATA3 -
W1 FPGA_DDR_SDRAM_DATAO
- - = P1V25D_DDR_VREF
W2 FPGA_DDR_SDRAM_DATA1 Q
— — u X
R6
V4 FPGA_DDR_SDRAM_CLKFB =
W3 FPGA_DDR_SDRAM_CLKFB
Y1 FPGA_DDR_SDRAM_ADDR12 =
Y2 FPGA_DDR_SDRAM ADDR11 -
AA1L FPGA_DDR_SDRAM_CLK_P - P1V25D DDR VREF
AA2 FPGA_DDR_SDRAM CLK_N - —_—
R7 NC o
T6

100MHz Digital Clock

NC

P3V3D

usl

~

=

2NC

3 GND

Enable/Disable

Comp OUTP

OSC

100.000MHz

Vce 8

.

NnTo

|

ouT#

/

TP148

FPGA_CLK100MHZ P

FPGA_CLK100MHZ N

TP147

P1v25D_DDR_VREF

€670

[y
c

)
L

Place near Bank 3 of Spartan3A

NnTo

NnTo

[y
c

"
y

NnTo

'C VREF Decoupling Capacitors
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V5_PROG_B
W\ésm

}
N

22-C1,22-D2

22-B2,22-C1,22-D2

" CPU Interrupts

FPGA_UI_MISO

FPGA_UI_RDY

15-C1,15-E5,17-A2,17-E1

FPGA_UI_INTN

15-B1,15-E5,17-B2,17-E1

15-B1,15-E5,17-A2,17-E1

Logic Analyzer Clk/Data
e — > 15.C1,15-D1,15-D5,17-A5

FPGA_LA_CLK

17-D1

15-C1,15-D5,17-A5,17-D1

10MHz Clock Control

el e ity 1181,11-C1,11-E1,15-B1
USB to RS-232 Interface

FPGA_RS232_TX

FPGA_RS232_CTS

15-D3,15-D5,17-D1

Debug LEDs
el — . 15.51,15-C1,15-D5,17-C2

15-D3,15-D5,17-D1

7-E5

MicroSD Interface

FPGA_SD_TXD

FPGA_SD_CLK

15-D3,15-D5,17-D1

FPGA_SD_CARD_DETECT

15-D3,15-D5,17-D1

FPGA_SD_BUSY LED

15-D3,15-D5,17-D1

15-D3,15-D5,17-C5,17-D1

Temp Sensor Col.

FPGA_TMPSENS_1A_SCK

FPGA_TMPSENS_1A CSN

15-D3,15-D5,20-E1,20-E2

FPGA_TMPSENS_1A_ MOSI

15-D3,15-D5,20-E1,20-E2

FPGA_TMPSENS_1B_SCK

15-D3,15-D5,20-E1,20-E2

FPGA_TMPSENS_1B_CSN

15-B1,15-D5,20-E1,20-E2

FPGA_TMPSENS_1B_MOSI

15-B1,15-D5,20-E1,20-E2

FPGA_TMPSENS_1C_SCK

15-B1,15-D5,20-E1,20-E2

FPGA_TMPSENS_1C_MOSI

15-C3,15-D5,20-E1,20-E2

15-B3,15-D5,20-E1,20-E2

Temp Sensor Col. 2

FPGA_TMPSENS_2A_SCK

FPGA_TMPSENS_2A_CSN

15-C3,15-C5,20-D1,20-D2

FPGA_TMPSENS_2A_ MOSI

15-C5,15-D3,20-D1,20-D2

FPGA_TMPSENS_2B_SCK

15-C5,15-D3,20-D1,20-D2

FPGA_TMPSENS_2B_CSN

15-C3,15-C5,20-D1,20-D2

FPGA_TMPSENS_2B_MOSI

15-C3,15-C5,20-D1,20-D2

FPGA_TMPSENS_2C_SCK

15-C3,15-C5,20-D1,20-D2

FPGA_TMPSENS_2C_CSN

15-C5,15-D1,20-D1,20-D2

FPGA_TMPSENS_2C_MOSI

15-C5,15-D1,20-D1,20-D2

15-C5,15-D1,20-D1,20-D2

FT245BL USB Interface

FPGA_FTDI_WRN

FPGA_FTDI_SI WU

15-C3,15-C5,17-B5,17-D1

15-C3,15-C5,17-B5,17-D1

DAC5682 Control

FPGA_DAC5682 RSTB

FPGA_ DAC5682_SCLK

15-C5,15-D3,34-D2

FPGA_DAC5682 SDENB

15-C5,15-D3,34-D2

FPGA_DAC5682_SDIO

15-C5,15-D3,34-D2
15-C5,15-D3,34-D2

AD9516 Control

FPGA_AD9516_SCLK

FPGA_AD9516_CSB

12-E1,15-C3,15-C5

FPGA_AD9516_SDIO

FPGA_AD9516_PD

12-E1,15-C3,15-C5
12-E1,15-C3,15-C5

FPGA_AD9516 RESET

12-E1,15-C3,15-C5

FPGA_AD9516 REF SEL

12-E1,15-C3,15-C5

FPGA_AD9516_SYNC

12-E1,15-C3,15-C5

DDR2 SDRAM SODIMM

FPGA_DDR2_SDRAM_SDA

FPGA_DDR2_SDRAM_SCL

12-E1,15-C5,15-E3

15-B5,15-C1,27-D1

15-B5,15-C1,27-D1

AMC6821 Fan #1 Control

FPGA_AMC6821_FAN1 SDA

FPGA_AMC6821_FAN1 SCK

6-C4,15-B5,15-D3

6-C4,15-B5,15-D3

Data Path FPGA Control

FPGA_DP_CTRL_MOSI

FPGA_DP_CTRL_CSN

15-B5,15-C3,22-D1,22-D3

FPGA_DP_CTRL_SCK

15-B3,15-B5,22-D1,22-D3

FPGA DP_CTRL_RSTN

15-B3,15-B5,22-D1,22-D3

=TT NS TR N
AsAP 1 Config Input

FPGA_ASAP1 RESET COLD

15-B3,15-B5,22-D1,22-D3
15-B3,15-B5,22-D1,22-D3

FPGA_ASAP1 CFG_CLK

15-B5,15-D3,36-D1,36-E1

FPGA_ASAP1 CFG_VALID

15-B5,15-D3,36-C1,36-E1

FPGA_ASAP1 SPI_CLK

15-B5,15-D3,36-C1,36-E1

FPGA_ASAP1 SPI_CSN

15-B5,15-D3,36-C1,36-E1

FPGA_ASAP1_SPI_LOAD

15-B5,15-D3,36-D2,36-E1

FPGA_ASAP1_MOSI

15-B5,15-D3,36-C2,36-E1

FPGA_ASAP1 RST CNTCLK

15-B5,15-D3,36-C2,36-E1

15-B5,15-D3,36-D1,36-E1

AsSAP 2 Config Input

FPGA_ASAP2 RESET COLD

FPGA_ASAP2 CFG_CLK

15-B5,15-C3,40-D1,40-E1

FPGA_ASAP2 CFG_VALID

15-B3,15-B5,40-C1,40-E1

FPGA_ASAP2_SPI_CLK

15-A5,15-B3,40-C1,40-E1

FPGA_ASAP2_SPI_CSN

15-A5,15-C3,40-C1,40-E1

FPGA_ASAP2_SPI_LOAD

15-A5,15-C3,40-D2,40-E1

FPGA_ASAP2_MOSI

15-A5,15-C3,40-C2,40-E1

15-A5,15-B3,40-C2,40-E1

Reach Display Interface

FPGA_REACH_TX

15-A5,15-E3,17-D1,17-E4

Cont

rol
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Rated @ 6A

Xilinx Spartan-3A Control FPGA Power Supplies

P1v25D_DDR_VREF

P2V5D_S3A U7l LP2996MR/NOPB

®—O TP105

2SD Vref 4 §
P2VsD o
L22 5 vddq Use this as a sense line. = P1V25D_DDR_VTT
L % 2 @ ® ® 8 AVin Vsensel Connect at midpoint of bus.
43-OHM 1
3 3 71 PVin Vit g ® °
C883 C884 C885 C886 C887 C888 e a
N w |+ 0 GND PMH 0
B 0.1UF B 0.1UF B 0.1UF B 0.1UF B 0.1UF B 0.1UF Y] w @ T 0 @
C C = o
I o o
~ [EEN ~
c—T c c—T
L L L L L L ) <J7
l N N
G1 G2 G1 G2 G1 G2 G1 G2 G1 G2 G1 G2
P3V3D_S3A
ul9
XC3S1400A-4FGG484C
D12 | VCCAUX DO GND DO | Al
° - (1 of 4) -
E18 | VCCAUX D1 GND_D1 | A22
o E5 | VCCAUX D2 GND_D2 | AAll
C894 C893 C892 Cc891 C890 C889 o H1l | VCCAUX D3 GND_D3 | AA16
w
B 0.1UF B 0.1UF B 0.1UF B 0.1UF B 0.1UF B 0.1UF S ,S** L4 | VCCAUX_D4 GND_D4 | AA7
< < M19 | VCCAUX_D5 GND D5 | AB1
P11 | VCCAUX_D6 GND_D6 | AB22
_ _ _ _ _ _ ® V18 | VCCAUX D7 GND_D7 | B12
V5 | VCCAUX_ D8 GND D8 | B16
W11l | VCCAUX D9 GND_D9 | B7
G1 G2 G1 G2 G1 G2 G1 G2 G1 G2 G1 G2
J10 | VCCINT DO GND_D10 | C20
J12 | VCCINT_D1 GND_D11 | C3
K11 | VCCINT_D2 GND_D12 | D14
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wix INPUTS *

CPU Interrupts

FPGA_UI_MISO

Xilinx Spartan-3A Control FPGA Peripheral

w% QUTPUTS ***

15-C1,15-E5,17-A2,17-E1 oAU ROy n Clock Path Board Reset
1>-BLISES, 17-82 17-EL FPGA_UI_INTN - FPGA_LOCAL_RSTN
15-B1,15-E5,17-A2,17-E1 hoA Ul PROGL | B oA BOARD RSTN 15-B1,15-E1,17-E5
14-D2,14-E5,17-A2,17-E1 oA Ul PROGS | Bt SOARD RSTN 15-C1,15-E1,17-B3,17-E5
14-E3,14-E5,17-A2,17-E1 == | B o OARD RSTN 17-B3,17-E5,22-C1,22-D3
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17-D3 17-E1,18-D3,18-E5 DDR_SDRAM_WEN - HW an S O t I D D D R S D RA I\/I R e aC D I S a HW d Sl ( ID |
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19-E8 _ 1
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19-E8 _ _ : o : 3 c1- 01U 17-
17-C3,17-D3,17-E1,18-C5 @ C205 Ié
18.D5.18-E5 DDR_SDRAM_BA[1:0] ° 2R o o 207 L4 co+ VS- Debu g Push Buttons
17-C3,17-E1,18-C3,18-E5 B ———— = < < < % co2- 0.1U FPGA_PUSHBUTTON[2:0]
— — [15:0] 0 01U TPe3C— 1 > TP61 15-B1,15-E1,17-C1,17-E5
17-C4,17-D4,17-E1,19-D1 B FPGA REACH_TX W TN TO REACGH TX
Logic Anafyzer Clk/Dat ios Boz oz B fos v = ) gy —— ) CPU Interf
o
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15-D3,15-D5,17-D1 ooA D BUSY LED | o VERT
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- 3vsouT DoPs FPGA_FTDI_DATAO
[ < | _FIFO_USB_N R59 4.75K FTDI_USBDM d USBDM D14 FPGA_FTDI_DATA1
[ T ] FPGA_FTDI_DATA2
D2 23 _FTDI_
P3V3D_RST P3V3D_RST P3V3D_RST P3V3D_RST o FIFO_USB_P RS97 12 FTDL USBDP 1USBDP D322 FPGA_FTDI_DATA3
o— 22.1
P3V3D_RST | ] FPGA_FTDI_RSTOUTN 5 RsTO# ET245BL D4 21 FPGA_FTDI_DATA4
01U A o510 0\1 Vort ¢ v v FTDI_RESETN 4 RESET# D50 FPGA_FTDI_DATA5
. 1. OUIN
C508] | | [C520 | * USB-2-Parallel  pepe FPGA_FTDI_DATAG
FTDI_XTAL_IN 27 XTIN
I N4 0.1U u75 6 = = Fl FO D7 s FPGA_FTDI_DATA7
89 VDD
Wy U46 5 A - @ >x
N> U55 VDD m >X nt R286 FPGA_S3A_BOARD_RST =<9 FPGA_FTDI_RDN
20 vee ~ F< S 0 1 - -l > FTDI_XTAL_OUT 28 XTOUT RD# 28 p—
16 5 FTDI_XTAL_IN WR s FPGA_FTDI_WRN
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H H
A DDR SDRAM Add ||d C Nt I I mination OIS
15-C4,15-65,18-D1 18-E1 EEEQ‘BB?@BE%‘EEE P r e S S a O r O e r I a I O S mDDR_SDRAM_CKE 17-D3,17-E1,18-D3,18-E5
15-B4,15-E5,18-C1,18-E1 — B | g DDR_SDRAM_CLK_P 17.D3.17-E1 18-C3.18-E5
FPGA DDR SDRAM CLK N - BBE‘?BE%‘EE?IN 17-D3,17-£1,18-C3,18-E5
15-B4,15-E5,18-C1,18-E1 - —" B T DRAM EN 17-D3,17-E1,18-D3,18-E5
B DRAM CASN 17-D3,17-E1,18-D3,18-E5
FPGA DDR_SDRAM CSN = = — 17-D3,17-E1,18-C3,18-E5
15-D4,15-E5,18-D1,18-E1 oA DOR 2oRAM v ™ g DDR_SDRAM_RASN 17-D3,17-E1,18-C3,18-E5
15-D4,15-£5,18-D1,18-E1 FPGA DDR SDRAM CASN ™ DDR_SDRAM_ADDR[12:0 | | |
15-D4,15-E5,18-C1,18-E1 oA DR 2DRAM RAcn ™ - - — 17-C3,17-D3,17-E1,18-C5
15-D4,15-E5,18-C1,18-E1 ——UR — n 18-D5.18-E5 ’
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g FPGA DDR_SDRAM_CKE ] R611 DDR_SDRAM_CKE Eos T e Eos T e oS
22.1
FPGA_DDR_SDRAM_CSN R612 DDR_SDRAM _C
] — = ® = 5§ FPGA_DDR_SDRAM_ADDR[12:0]
52'113 FPGA_DDR_SDRAM_ADDRO ] R607 ° DDR_SDRAM_ADDRO
g FPGA_DDR_SDRAM_WEN ° DDR_SDRAM_WEN 608 221
FPGA_DDR_SDRAM_ADDR1 ' DDR_SDRAM_ADDR1
22.1 T @ H
R614 22.1 R609
g FPGA_DDR_SDRAM_CASN ° DDR_SDRAM_CAGN FPGA_DDR_SDRAM_ADDR2 ] ° DDR_SDRAM_ADDR2
52'115 FPGA_DDR_SDRAM_ADDR3 R610 221 ® DDR_SDRAM_ADDR3
g FPGA_DDR_SDRAM_RASN ° DDR_SDRAM_RAGN o1
22.1
R616 R603
g FPGA_DDR_SDRAM_LDM ® DDR_SDRAM_L DY FPGA_DDR_SDRAM_ADDR4 ] ° DDR_SDRAM_ADDR4
52'117 FPGA_DDR_SDRAM_ADDR5 R604 221 ® DDR_SDRAM_ADDR5
g FPGA_DDR_SDRAM_UDM ° DDR_SDRAM_UDM 221 R60S
FPGA_DDR_SDRAM_ADDR6 ' DDR_SDRAM_ADDRG6
22.1 T @ |
FPGA_DDR_SDRAM_BA[1:0] R618 FPGA _DDR_SDRAM_ADDR7 R60€ 221 DDR_SDRAM_ADDR7
FPGA_DDR_SDRAM_BAO ] PY DDR_SDRAM_BAﬁ = = = T @ = = |
291 22.1
R619 FPGA_DDR_SDRAM_ADDRS8 R602 DDR_SDRAM_ADDRS
FPGA_DDR_SDRAM_BA1 ] P DDR_SDRAM_BA‘ T @ |
22.1 FPGA_DDR_SDRAM_ADDRSY Re01 221 ° DDR_SDRAM_ADDRY
R620
g FPGA_DDR_SDRAM_CLK_P ° DDR_SDRAM_CLE P FPGA_DDR_SDRAM_ADDR10 22-1] R600 . DDR_SDRAM_ADDR10
22.1
R599 22.1
R621 FPGA _DDR_SDRAM_ADDR1 DDR_SDRAM_ADDRI11
FPGA _DDR_SDRAM_CLK DDR_SDRAM CLK N = = = T @ = = |
22.1
FPGA_DDR_SDRAM_ADDRI12 _ R598 ° DDR_SDRAM_ADDR12
22.1
LSS ]
TT Terminati | | Address/ | Termination Placement: *
@ V ermination Decoupling Capacitor: ress/Control Termination Placement:
| |
* | llel terminati | h RA *
Place parallel terminations just beyond the SDRAM.
P1V25D_DDR_VTT . . . |
. Place the series terminations close to the Spartan 3A FPGA
| |
b B | |
o o o o o o o o o o o o o o o o o o o B o 8 | |
c c c c c c c c c c c c c c c c c c c c | |
| |
DDR i
+ FPGA S
L | |
Place near DDR SDRAM Terminations | D RA M |
| |
| |
| |
| |
| |
| |
| |
| |
- - - i
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*xk G Fkk . . *xk () G Fkx
INPUT DDR SDRAM Data Terminations UTPUT
150 P1V25D DDR_VTT P1V25D DDR_VTT DDR SDRAM DATAI5.0
15-B4,15-C4,15-E5,19-D8 > ikt ) _ _DATA[15:0]
19-E2 i;-g;l,l?-Dél,l?-El,lQ-Dl
15-84,15-£5 198,192 4 R irive o o o o o o o o ° o o o o o o o o o o o T 17-C4,17-E1,19-B1,19-E7 =
15-C4,15-E5,19-B8,19-Ef = = = Qi i = _UbQ 17-C4,17-E1,19-B1,19-E7
‘ S > | O B> | @0 A > | 5 > > | & o I > | § @ > | o B> | B o B> | Fs o \
AN o AN ()] AN ()] AN ()] AN ()] AN ()] AN ()] AN ()] N (@) AN (e2) AN (0] N (0] N (0] N (0] N (0] N (o)
o < o < o < o < o < o < o < o < o < o < o < o < o < o < o < o <
B > B> B> 5>
A IS 2o | 5o IS0 | 8o 8o | ¥ o NSo | 850 BT ESS 2o | g o 5o | 25 0 250 | 250 Lo | 2o
AN ()] AN ()] AN ()] AN ()] AN ()] AN ()] AN ()] AN ()] N (e2) AN (@) AN (0] N (0] N (0] N (0] N (0] N (o))
o < o < o < o < o < o < o < o < o < o < o < o < o < o < o < o <
y R637 0]
DDR_SDRAM_DATAO P PY FPGA_DDR_SDRAM_DATAO
22.1 R636
DDR_SDRAM_DATA1 ° ° FPGA_DDR_SDRAM_DATA1
R635 22.1
DDR_SDRAM_DATA2 ° FPGA_DDR_SDRAM_DATA2
22.1 R634
DDR_SDRAM_DATA3 ° FPGA_DDR_SDRAM_DATA3 5
22.1
R630
DDR_SDRAM_DATA4 ° FPGA_DDR_SDRAM_DATA4
22.1 R631
DDR_SDRAM_DATA5 ° FPGA_DDR_SDRAM_DATA5
R632 22.1
DDR_SDRAM_DATAG ° FPGA_DDR_SDRAM_DATA6
22.1 R633
DDR_SDRAM_DATA7 ° FPGA_DDR_SDRAM_DATA7
22.1
R629
DDR_SDRAM_DATAS ° ° FPGA_DDR_SDRAM_DATA8
22.1 R628
DDR_SDRAM_DATA9 FPGA_DDR_SDRAM_DATA9
R627 22.1
DDR_SDRAM_DATA10 FPGA_DDR_SDRAM_DATA10
C
22.1 R626
DDR_SDRAM_DATAL11 ° ° FPGA_DDR_SDRAM_DATA11l
22.1
R625
DDR_SDRAM_DATA12 FPGA_DDR_SDRAM_DATA12
22.1 R624
DDR_SDRAM_DATA13 FPGA_DDR_SDRAM_DATA13
R623 22.1
DDR_SDRAM_DATA14 FPGA_DDR_SDRAM_DATA14
22.1 R622
DDR_SDRAM_DATAI15 FPGA_DDR_SDRAM_DATA15
22.1
R638
g DDR_SDRAM_LDQS FPGA_DDR_SDRAM_LDQS
22.1
DDR_SDRAM_UDQS R639 FPGA_DDR_SDRAM_UD B
m2OR- -UDQS o -DDR_ -UDige
22.1
I e ,LLSS.S.—————————————————— |
Data/DQS Termination Placement:
‘ u || L} ‘
* o llel terminat thb d the SDRAM and FPGA *
\ ace paraliel terminations jusSt neyon e all : \
‘ u |} |} ||
Place the series terminations in between the Spartan 3A FPGA and SDRAM
| |
| |
VTT G/ DDR vIT
‘ FP ~ UC Davis Confidential C ight © 2008 VLS| Computation Lab
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| |
| |
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ok INPUTS *

Temp Sensor Col. 1

15-D3,15-D5,20-E2
15-D3,15-D5,20-E2
15-D3,15-D5,20-E2

15-B1,15-D5,20-E2
15-B1,15-D5,20-E2
15-B1,15-D5,20-E2

15-C3,15-D5,20-E2
14-D4,14-E5,20-E2
15-B3,15-D5,20-E2

FPGA_TMPSENS_1A_SC

FPGA_TMPSENS_1A CS

FPGA_TMPSENS_1A_MOSL

FPGA_TMPSENS_1B_SC

FPGA_TMPSENS_1B_CS

FPGA_TMPSENS_1B_MOSL

FPGA_TMPSENS_1C_SC

FPGA_TMPSENS_1C_CS

FPGA_TMPSENS_1C_MOSL

Temp Sensor Col. 2

15-C3,15-C5,20-D2
15-C5,15-D3,20-D2
15-C5,15-D3,20-D2

15-C3,15-C5,20-D2
15-C3,15-C5,20-D2
15-C3,15-C5,20-D2

15-C5,15-D1,20-D2
15-C5,15-D1,20-D2
15-C5,15-D1,20-D2

FPGA_TMPSENS_2A_SC

FPGA_TMPSENS_2A_CS

FPGA_TMPSENS_2A_MOSL

FPGA_TMPSENS_2B_SC

FPGA_TMPSENS_2B_CS

FPGA_TMPSENS 2B_MOSL

FPGA_TMPSENS_2C_SC

FPGA_TMPSENS_2C_CS

FPGA_TMPSENS_2C_MOSL

— 9 O — 9 O
—i —i
— o [ — o [
= =
— - @ — - @
1A 2A
— 9 O — 9 O
—i —i
— o [ — o [
= =
— - @ — - @
1B 2B
— 9 O — 9 O
—i —i
— o [ — o [
= =
— - @ — - @
1C 2C

Digital Tem

perature Sensors

Temp Sensor 1A.

Temp Sensor 2

A

P3V3D
C546
® } a . c541] |
0.1U | |
0.1U
uss s TMP125AIDBV
> us4 s TMP125AIDBV
+
s/ FPGA_TMPSENS_1A_MOSI
FPGA TMPSENS 1A SCK OTP182 FPGA TMPSENS 2A MOSI
TP179C~ — —=D 4 SCK FPGA_TMPSENS_2A_SCK 4 scK SI @ = = <OTP202
TP194C-
FPGA_TMPSENS_1A_MISO & 50 o
TP180C- — - FPGA TMPSENS 1A CSN FPGA TMPSENS 2A MISO _
Csp = == OTP181 TP193C- = == & SO Css  FPGA_TMPSENS_2A_CSN
OTP201
GND
GND
|e|||p Sensor 1B.. |e|||p Sensor 2B
T P3V3D
C545
® } a . c542] |
0.1U | |
0.1U
us7 s TMP125AIDBV
> U89 s TMP125AIDBV
+
s/ FPGA_TMPSENS_1B_MOSI
FPGA TMPSENS 1B SCK OTP184 FPGA TMPSENS 2B MOSI
TP190C- — = 4 SCK FPGA_TMPSENS_2B_SCK 4 scK Sl g - e <OTP200
TP192C-
FPGA_TMPSENS_1B_MISO & 50 o
TP189C- — - FPGA TMPSENS 1B _CSN FPGA TMPSENS 2B MISO _
Csp = —— <OTP183 TP191C~ = = &S0 Css  FPGA_TMPSENS_2B_CSN
OTP199
GND
GND
femp Sensor 1C. femp Sensor 2C
T P3V3D
C544
® } a . Cc543] |
0.1U | |
0.1U
us6 s TMP125AIDBV
> uss s TMP125AIDBV
+
sik  FPGA_TMPSENS_1C_MOSI
FPGA TMPSENS 1C_SCK OTP186 FPGA TMPSENS 2C_MOSI
TP188C- — —— 4 SCK FPGA_TMPSENS_2C_SCK 4 scK SI @ = = <OTP198
TP195C-
FPGA_TMPSENS_1C_MISO & 50 o
TP187C- — e FPGA TMPSENS 1C_CSN FPGA TMPSENS 2C_MISO _
CSE - = OTP185 TP196C- - == 90 Cs’s  FPGA_TMPSENS_2C_CSN
OTP197
GND
GND

Temp sensors will be placed on a 2x3 Grid on the bottom side of the Measurement board.

UC Davis Confidential Copyright © 2008 VLSI Computation Lab

% QUTPUTS ***
Temp Sensor Col. 1

FPGA_TMPSENS_1A_ MISO

FPGA_TMPSENS_1B_MISO

15-D1,15-D3,20-E7

FPGA_TMPSENS_1C_MISO

15-B1,15-D1,20-E7

Temp Sensor Col. 2

FPGA_TMPSENS_2A_MISO

15-B3,15-D1,20-E7

FPGA_TMPSENS_2B_MISO

15-D1,15-D3,20-E7

FPGA_TMPSENS_2C_MISO

15-C3,15-D1,20-E7

15-D1,20-E7

VLSI Computation LAB

Title: DIGITAL TEMPERATURE SENSORS

File: MEAS_MAIN_BOARD

Created by: JEREMY W. WEBB Date:  4-20-2009 13:35

Modified by: Date:

PCB NO: 342 Size: p | Sheet 99 of 43 REV: 001

3

4

5




Data Path FPGA Digital Design

CP2102GM Loaic
ASAP Vz DSP Procegsor microsSD USB tO FT245BL Analg ZEI'
UC Davis VCL 100MHz TransFlash RS-232 FTDI. Ltd. Hea(yjer

0pO0o0
F Y
(@); : ;
> o Mo @ i hom 3T L
1 | Lo L' m om o LR g & LU I . > n e S L s I R o
oS = 3 = 2 E,,E 2 g ® E E g E é § E g E § 1 I% I% E IE E E I% Ig Ig : I: >z é
2.} = ® = 9 o g ® iy I o
55 22Za2: |ss = E 9333 888l 2883 o| 3333328 |2 ¢
i 5 2 o o 2 9 | | N 9w N b= g =2 = = 0
25| gfEg2E (2§ 2 ¥ o'z wislhp SERE | 35337238 |2 ¢
a 4 = E S L 8 o oo L 3 - 5 4 = S 3 m 3 = E o i~ =
g = = T s 4 2
Z
[ Xilinx
XCS5VSX50T-3FF1136C Data
Write Data ) N
E DW[15:0] DQ[63:0] g
2 4 & 8 10, 12 14 16 _18 20 22 24 26 _ _28 _ 30 _ 32 34 -
- : Write Clock 1 3 5 Fi & 11 13 15 17 19 21 23 25 27 29 31 33 o T
g ; Write Request A LI A CKE[1:0] M e
o N Write Valid E 111 B ODT[1:0] % . o
> O Read Clock C 111111 © csn[1:0] T O
S 3 Read Request L 1 11 (11| D Clock 2 [P|N] Nd_
8 Read Valid E B 2020 =0 20 20 19(19(19(15 15|11|11|11| E Clock 1 [P|N] E 5 o o
4 F 202020 20] 20 19|19 |19|15/15|15| |11|11]| F WEn =+ % »)
8 Read Data e 2020 20 20 20 3|a 1|1 19/19(19(19 15[15[11|11 3 RASN - 5 ;23
= DRI15:0] H 3 (2 3|3|3|3 1|1 |19]19| |19|19|15(15| |11|11[11| H CAsn % i =
J 3[(1]3]|3 3(3|3|1 19[19)19(19| |15[15)15|11 |11| J BA[2:0] -
K B o202k 1 BEIEIE 1|1 |1 |18 [19l1el1el1s| [15[11|11[11] K @SN 1
L =20 2020 20 1[(1]1 3(3[1]1 181818 [1e[1s5)1515] [11[11] L &3
I 12]12]12 2020 1a[1a|19(1e| [15{15[11]11 ' PR =
I 19[19| [19l1gl15)15] (11|11 M A[15:0] m
P 1a[191a1a] [15/15[15][11 11| p
= 18| [15[15|15(15] [s5[111111| B
T 19|15[15| [1s5[15)15[15] [11[11] T
L) 15[15[15[15] [15{11[11]11 L)
v LY,
w W Read Data
W bl DR[31:0]
L2 AA 18 AA
i o9 DAC_CLK [P|N] AB 18 AR cQ Clock [P|N]
# 53 AC Ll AC
g 5 3 DAC_DATA[15:0] [P|N] AE 4|2 2|2 AE BWN[3:0] E O
” AG 18 a alala AC oo Z %
AH 18 414 |4 4 A WRN = ©
_.IEI.‘J 1'51.-..] K Clock [P|N] nD: %
. d
L4 AK AK o =
o ) Address b
il E ADC_OVR [P|N] AL AL A[20:0]
o 315 » - ADC_RDY [P|N] AM Al
— 3 5
a2 a2 0 AN AN
235 © weodamarm A AP AF
D = ' 2 4 18, 20, 22__24__26__28__30_ 32,34 DW[31:0]
% =t 1 3 5 19 21 23 25 27 29 31 "33

z z £ § =& = = =3
L & B T & 3 2 =
i 5 4 38 3 = = 3
O | ' > o ~
o o ¥ % 3 S 3 2 3 Z 5 o
@ =) o o o) NN N A < < =3
I S 2 BN BN 2 g & 3
% T I < ! a a G
o o E o g TH TH &
™ u- ™ 0. o
P3V3D
«—SS_DAC_CLK_[P|N] TEST_CLK [P|N]—
«—AIF_ADC_CLK [P|N] ClECJT nge_rator Trig Trig
nalog Devices
J Input Output

AD9516-3
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AN

** INPUTS **
SPI Configuration

Xilinx Virtex-5 SX50T Configuration

FPGA_CONFIG_DONE

** QUTPUTS **
SPI Configuration

14-D4,22-E1 Eggfgagfg—m—vs u g FPGA_INIT_B ;E; 2285
14-D3,22-E1 oA CoLIC u _ i
14-B3,14-C4,14-D3,22-E1 . - n Spartan 3A: VCCO_2 =3.3V, VCCAUX = 3.3V JTAG COnflg uration
JTAG Configuration Virtex 5 SX50T: VCCO_0 = 3.3V, VCCO_2 = 3.3V
DI TO Vs m 'DO_TO JTAG 14-C3,22-D2,22-E5
14-D4,22-D2,22-E1 ™S - P3V3D_V5 P3V3D_V5 P2V5D_V5 P3V3D_V5
14-C3,14-D4,22-D2,22-E1 u = = = =
14042202, TS Data Path FPGA Control
14-C3,14-D4,22-D2,22-E1 u U69 U69
L VPECL ClI k xC5vsx50t-3ff1136 xC5vsx50t-3ff1136 FPGA_DP_CTRL_MISO 15.83 15.C1 2903 29.E5
OCKS (3 of 11) (4 of 11) FPGA_DP_CTRL_INTN ’ ’ ’
CPGA ASAP CLKIN P AA22 | BO_VCCO_0_DO B1 VCCO_1 DO | D13 AL12 | B4 VCCO_4 DO B5_VCCO_5 DO | C16 = 15-B3,15-C1,22-D3,22-E5
12-B3,12-E5,22-E1,22-E3 FPOA ASAP CLKIN N u See Xilinx UG192 for AD23 | BO_vCCO 0 D1 B1 VCCO_ 1 D1 | Gl4 AGl14 | B4_VCCO_4 D1 B5 VCCO 5 D1 | F17 ]
12-B3,12-E5,22-E1,22-E3 = : . B5_VCCO 5 D2 | B19 MicroSD Interface
12-A3,12-E5,22-E1,22-E3 FPgA—D:P—gLK'N—P m more information on . .
FPGA_DSP_CLKIN_N . FPGA_V5_SD_TXD
12-A3,12-E5,22-E1,22-E3 u the V5 System Monitor  tpaosc- W18 | BO_DXP_0 P i B1 |0 _LOP_A19 1 | L21  FPGA_V5 FTDI_TXEN = = FPGA_ASAP CLKIN P AG22 | B4_|O_LOP_GC D15 4 B e e oLk 22-C3,22-E5,30-E1
LVVDS Clocks P05~ W17 | BO_DXN_O B1 IO LON_A18 1 | L20  FPGA_V5_FTDI_RXFN - - FPGA_ASAP_CLKIN.N  AH22 | B4_IO_LON_GC_D14 4 NOPAD/UNCONNECTED_DO | B16 NC g BV oD GARD DETEGT O 22°C322-E530E1
g P2VEREF_FPGA T18 | BO_AVDD_0 i B1 |0 L1P_A17 1 | L15  FPGA_V5 FTDI_PWRENN - - FPGA_DSP_CLKIN_P AH12 | B4 10 _L1P_GC_D13 4 NOPAD/UNCONNECTED_D1 | B15 NC o B e BUSY LED 22-C3,22-E5,30-E1
1903 19-65 29-E1 99.£3 FPGA_SRAM_CLK_P = T17 | BO_AVSS_0 B1 |0 LIN_A16 1 | L16  FPGA_V5 FTDI_RSTOUTN - - FPGA_DSP_CLKIN_N AG13 | B4 10_LIN_GC D12 4 NOPAD/UNCONNECTED_D2 | A15 NC o = —P o7 = 22-C3,22-E5,30-B4,30-E1
1203 12.£5 29-E1 223 FPGA_SRAM_CLK_N - g VP_VN_SM U18 | BO VP 0O a 3 B1 |0 _L2P A15 D31 1 | J22 FPGA_V5_FTDI_RDN - - FPGA_SRAM_CLK_P AH20 | B4 10 _L2P_GC_D11_4 NOPAD/UNCONNECTED_D3 | Al4 NC o USB to RS-232
1903 19.05 291 99.£3 FPGA_SDRAM_CLK_P - g VP_VN_SM V17 | BO_VN_O B1 10 L2N_Al4 D30 1 | K21  FPGA_V5_FTDI_WRN - - FPGA_SRAM_CLK_N AH19 | B4_I0_L2N_GC_D10_4 NOPAD/UNCONNECTED_D4 | B17 NC g
’ ’ ’ P2VSREF_FPGA V18 | BO_VREFP_0 B1 |0 L3P A13 D29 1 | K16  FPGA_V5_FTDI_SI_WU FPGA_SDRAM CLK_P  AH14 | B4_|IO_L3P_GC_D9 4 NOPAD/UNCONNECTED_D5 | A16 NC
FPGA_SDRAM_CLK_N = n = n FPGA_V5_RS232_TX
12-C3,12-E5,22-E1,22-E3 - —= u U17 | BO_VREFN_O B1 10 _L3N_A12 D28 1 | J15 FPGA_V5_FTDI_DATA7 - - FPGA_SDRAM CLK N  AH13 | B4_IO_L3N_GC_D8_4 NOPAD/UNCONNECTED_D6 | C14 NC o oGA Ve RS237 OTS 22-D3,22-E5,30-E1
GNDA_FPGA [ | — = 22-D3,22-E5,30-E1
P3V3D_V5 L23 | BO_VBATT_O B1 |0 _L4P_A11 D27 1 | G22  FPGA_V5_FTDI_DATA6 = = FPGA_V5_CLK100MHZ P AG2l | B4_|O_L4P_GC_4 NOPAD/UNCONNECTED_D7 | C15 NC g Tri er Output
V5_PROG_B M22 | BO_PROGRAM_B_0 B1 |0 _L4N_VREF_A10 D26 1 | H22  FPGA_V5_FTDI_DATA5 - - FPGA_V5_CLK100MHZ N AG20 | B4_IO_L4N_GC_VREF_4 NOPAD/UNCONNECTED_D8 | E19 NC o gg P
Data Path FPGA Contr0| 4 R526 V5_HSWAPEN M23 | BO_HSWAPEN_O B1 IO _L5P_A9 D25 1 | L14 FPGA_V5_FTDI_DATA4 - m FPGA_V5_LEDS3 AH15 | B4 10 _L5P_GC 4 NOPAD/UNCONNECTED D9 | F19 NC - FPGA TRIG OUT P
CPGA DP CTRL MOSI on P03 o SSA_SPI_DATA TO V5 P15 | BO_D_IN_O B1 10 L5N_A8 D24 1 | K14  FPGA_V5 FTDI_DATA3 - - FPGA_V5_LEDS? AG15 | B4_10_L5N_GC_4 NOPAD/UNCONNECTED_D10 | C17 NC o oA TRIG OUT N 22-D3,22-D5,35-D3,35-E1
15-B5,15-C3,22-D1,22-D3 oA DP GTRL Co u ' V5_CONFIG_DONE M15 | BO_DONE_O B1 |0 _L6P_A7 D23 1 | K23  FPGA_V5_FTDI_DATA2 - - FPGA_V5_LEDS1 AG18 | B4 10_L6P_GC_4 NOPAD/UNCONNECTED_D11 | D17 NC g = - 22-D3,22-D5,35-D3,35-E1
15-B3,15-B5,22-D1,22-D3 oA DP CTRL SoK n V5_CCLK N15 | BO_CCLK_O B1 10 L6N_A6 D22 1 | K22  FPGA_V5 FTDI DATA1 - - FPGA_V5_LEDSO AF19 | B4_IO_L6N_GC_4 NOPAD/UNCONNECTED_D12 | E21 NC o
a
15-B3,15-B5,22-D1,22-D3 oA DP CTRL RSTN u V5_INIT_B N14 | BO_INIT_B_O ) B1 |0 _L7P_A5 D21 1 | J12 FPGA_V5_FTDI_DATAO - - FPGA_TRIG_IN_P AH17 | B4_IO_L7P_GC_VRN_4 NOPAD/UNCONNECTED_D13 | D20 NC o FT245BL USB Interface
15-B3,15-B5,22-D1,22-D3 — _ u FPGA_CS_B N22 | BO_CS_B_0 He EEE B1 10 L7N_A4 D20 1 | HI2  FPGA_DP_CTRL_GPIO4 - - FPGA_TRIG_IN_N AG16 | B4_IO_L7N_GC_VRP_4 NOPAD/UNCONNECTED_D14 | D16 NC o CPGA V5 ETDI RDN
15-B83,15-B5,22-D1,22-D3 = ET D N O N = R T TO T R— FPGA_RDWR B N23 | BO_RDWR_B_0 B1 10 L8P _CC_A3 D19 1 | G23 _ FPGA _DP _CTRL GPIO3 . - FPGA_TRIG_OUT P AF18 | B4_10_L8P_CC_GC_4 NOPAD/UNCONNECTED D15 | D15 NC o oA Ve FTDI WRN 22-D5,22-E3,30-C4,30-E1
AB23 | BO_RSVD_DO B1 IO L8N_CC A2 D18 1 | H23  FPGA_DP_CTRL_GPIO2 FPGA_TRIG_OUT N AE18 | B4_IO_L8N_CC_GC_4 NOPAD/UNCONNECTED_D16 | G20 NC L 22-D5,22-E3,30-C4,30-E1
USB to RS-232 Interface - - - . - . - u o - - - - - h - u ] FPGA—V5—FTDI—S|—WU 22-D5,22-E3,30-C4,30-E1
FPGA_V5_RS232 RTS AC23 | BO_RSVD_D1 B1 10 L9P_CC_A1 D17 1 | K13  FPGA_DP_CTRL_GPIO1 FPGA_AUX_IN_P AH18 | B4_IO_L9P_CC_GC_4 NOPAD/UNCONNECTED_D17 | F20 NC - .
22-D1,22-D3,30-E5 = - u ® — — — OIS AL DA — n = A et - n
22-DL 2903 30-E FPGA_V5_RS232_RX - <o <=  TCK AB15 | BO_TCK 0 B1 IO LON_CC_A0 D16 1 | K12  FPGA_DP_CTRL_GPIOO - = FPGA_AUX_IN_N AG17 | B4 10_L9N_CC_GC_4 NOPAD/UNCONNECTED_D18 | D14 NC o Custom Confi gu ration
’ ’ o<lN o< N g /5_MO AD21 | BO_MO_0 NOPAD/UNCONNECTED_D19 | E14 NC o V5_INIT_B P
Debu g LEDS g /5_M2 AD22 | BO M2 0 P3V3D VS NOPAD/UNCONNECTED_D20 | E17 NC o g /5_CONFIG_DONE 15812022905
_ g V/5_M1 AC22 | BO_M1.0 NOPAD/UNCONNECTED_D21 | E16 NC g ]
22.D1,22-D3,30-C2,30-E5 > e — g TMS AC14 | BO_TMS_0 B3_VCCO_3 DO | E20 NOPAD/UNCONNECTED_D22 | F21 NC o Lo gic Anal yzer
TDI_TO_V5 AC15 | BO_TDI_O B3_VCCO 3 D1 | D23 NOPAD/UNCONNECTED_D23 | G21 NC
- —P - —- - n
Debu g Push Buttons NC AD15 | BO_D_OUT BUSY_0 NOPAD/UNCONNECTED_D24 | E18 NC o m PCA VS LA CLK 22-D2,22-D5,30-B5,30-E1
22-C2,22-D1,30-C2,30-E5 w m DO _TOJTAG AD14 | BO_TDO_O NOPAD/UNCONNECTED_D25 | D19 NC o w 22-C2,22-D2,22-D5,30-B5
) B3 |0 _LOP_CC_GC_3 | H17  FPGA_V5 RS232 RTS = NOPAD/UNCONNECTED_D26 | D21 NC o 30-E1
MicroSD Interface PaV3D V5 B3_I0_LON_CC_GC_3 | H18  FPGA_V5 RS232_RX - T ’
CPGA VB S RXD = B3 10 L1P CC_GC 3 | K17  FPGA_V5 RS232_TX - . NOPAD/UNCONNECTED_D27 | D22 NC o
22-C3,22-D1,30-E5 —YO_ oY u { AM19 | B2_VCCO_2_ DO B3 10 LIN.CC_GC 3 | L18  FPGA_V5 RS232 CTS - NOPAD/UNCONNECTED_D28 | F18 NC o
AH21 | B2 vcco 2 b1 B3 |0 _L2P GC_VRN 3 | GI5  FPGA_BANK3_VRN NOPAD/UNCONNECTED_D29 | G18 NC
- —- —O_neP B VRN - — n - n
100MHz FPGA Clock B3 IO L2N_GC_VRP_3 | G16  FPGA_BANK3_VRP - NOPAD/UNCONNECTED_D30 | E22 NC o
9901 29-D3 3053 30.E5 FPGA_V5_CLK100MHZ_P - B3 IO L3P GC 3 | K18  FPGA_DP_CTRL_CSN - NOPAD/UNCONNECTED_D31 | F23 NC o
’ ’ ’ FPGA_V5_CLK100MHZ_N FPGA_V5_LA_CLK AE13 | B2_I0_LOP_CC_RS1 2 B3_I0_L3N_GC_3 | J19 FPGA_DP_CTRL_MISO S NOPAD/UNCONNECTED_D32 | G17 NC
22-D1,22-D3,30-B3,30-D5 = = n H n
l g _FPGA V5 LA DATA7 AE12 | B2_I0_LON_CC_RS0_2 H NOPAD/UNCONNECTED_D33 | F16 NC o
AU)(| | | ary |n put - FPGA_V5 LA DATA6 AF23 | B2_ 10 L1P_CC_A25 2 gﬂﬂﬂﬂ%ﬂg B3 10 L4P_GC 3 | J16 FPGA_DP_CTRL_MOSI = NOPAD/UNCONNECTED_D34 | D24 NC -
a
EPGA AUX IN P g FPGA V5 LA DATAS AG23 | B2 10_LIN_CC_A24 2 B3_I0_L4N_GC_VREF_3 | J17 FPGA_DP_CTRL_INTN - NOPAD/UNCONNECTED_D35 | E23 NC o
a
22-D1,22-D3,35-B3,35-E5 oA AU NN u g FPGA V5 LA DATA4 AF13 | B2_IO_L2P_A23 2 B3 IO L5P GC 3 | L19  FPGA_DP_CTRL_RSTN - NOPAD/UNCONNECTED_D36 | F14 NC o
22-D1,22-D3,35-B3,35-E5 AL u g FPGA_V5_LA DATA3 AG12 | B2 10_L2N_A22 2 B3 |0 L5N_GC_3 | K19  FPGA_V5 BOARD _RSTN -
Tri er Input g _FPGA V5 LA DATA2 AE22 | B2 10 L3P _A21 2 B3 IO _L6P_GC 3 | H14  FPGA _DP_CTRL_SCK - NOPAD/UNCONNECTED_D37 | F15 NC o
gg P g FPGA V5 LA DATAL AE23 | B2_10_L3N_A20_2 B3 |0 L6N_GC_3 | HI5  FPGA_V5 SD_RXD - NOPAD/UNCONNECTED_D38 | F24 NC g
22:C1,22:D3,35-D3,35-E5 EEEQ_IE:E_:E_E . FPGA_V5_LA_DATAO AE14 | B2_I0_L4P_FCS_B_2 :2_:8_::;5_22_2 32(1) Eigﬁ_ﬁ_:g_zi u [OPADIUNCONNEETED B39 | =22 .
22-C1,22-D3,35-D3,35-E5 - u = =oAL — LoD — SRS —YO_S_ n
NC AF14 | B2_IO_L4N_VREF_FOE_B_MOSI_2 B3_IO_L8P_GC_3 | J14 FPGA_V5_SD_CARD_DETECT
= n
FT245BL USB Interface g C AF20 | B2_IO_L5P_FWE_B_2 B3 IO_L8N_GC_3 | H13 _ FPGA_V5_SD_BUSY_LED -
_ o \C AF21 | B2 10 L5N_CSO B 2 o ©
22-C1,22-D3,22-E3,30-C5 % g \C AF15 | B2_I0_L6P_D7_2 %ﬂ B3_IO_L9P_GC_3 | H19 NC o
22-C1,22-E3,30-C4,36-B8 — | NC AE16 | B2_I0_L6N_D6_2 B3 _I0_L9N_GC 3 | H20 NC
FPGA_V5_FTDI_RXFN ] n
22-C1,22-E3,30-C4,30-D5 oA Ve FTDI PWRENN u g FPGA_V5_PUSHBUTTON1 AE21 | B2_I0_L7P D5 2
22-C1,22-E3,30-C4,30-D5 oA Ve FTDI RSTOUTN u g FPGA_V5_PUSHBUTTONO AD20 | B2 10 _L7N_D4 2
22-C1,22-E3,30-D5 LA u g \C AF16 | B2_10_L8P_D3_2
- . V5_FS2 AE17 | B2_IO_L8N_D2_FS2 2
Custom Configuration - St
15652202 )\ =LA o TP245 e AD1s | B lo_LoN Do FS0.2
15-E5,22-B2,22-D2 — O TP252 - — o PREETR
Board Reset
17-B3,17-E5,22-C1,22-D3 FPGA_V5 BOARD _RSTN n
P3V3D_V5
0" o
<<
| |
Virtex-5 SX50T CCLK PvsD_ve
g FPGA_BANK3 VRP
NOTES: 528 £<¢
. 4 A 4 <
FPGA CCLK requires an end termination
— g V5 CCLK ® 4
and is a 50 Ohm controlled impedance
transmission linEhe end termination 2 g
N~
04 —
must be placed near the Configuration PROM.
FPGA_ CCLK Stub Length from S3A to SPI Flash <12.5 mm
— <
| | | | [ | | | | | [ | | |
’. | |
\
CONFIG MODE M2| M1 MO| DATA WIDTH | CCLK Direction p3V3D V5 FS21 FS1) FS0| HEX CMD CODE p3vaD_ V5
P12VFD Master Serial 0 0 0 1 bit Output i ' P3V3D V5 0 0 0 OxFF i ' P3V3D V5
u72 _ :
~ ADRO3ARZ L86 NI e Ni 3 Ni 3 o 2 o 2 o 2
(ﬂ) o 2 VIN VOUT 6 P2V5REF ® 66 P2VS5REF_FPGA - . o - o - o < 0 1 0 0x52 o - o - o <
2 2o |  390°OHM Master BPI-Up O |1 |0 | 8,16 Dbits Output
T T T m\C 3 TEMP TRIM 5 NC o « - 8>3 >0 8 > 5
— : ELERE R 0 1 1 RESERVED ©
oND NIC TP Master BPI-Down O |1 |1 8, 16 bits Output
S12  RoCKER V5 MO S11  RockER V5 FSO
" 3 1 0 0 0x55 " 3
VA v .
L85 CNDA_FRGA CNDA_FPGA o "Master SelectMAP" | 1 0 0 8, 16 bits Output - J SR IV VS_M1 - J BRIV P VS_FS1
vl o 22 <7 cnon rron 2—. V5_M2 2—. o V5_FS2
CNPAFPGA JTAG/Bndry Scan 1 0 |1 1 bit Input (TCK) 76SBO3T 1 0 1 0x03 76SBO3T
GNDA_FPGA o — [Te) o))
[o0] -4 -4 — N~
- & zZ & Z & b4 &
Slave SelectMAP 1 |1 |0 8, 16, 32 bits Input 1 1 0 OxES
Slave Serial 1 |1 |1 1 bit Input
1 1 1 Ox0B
See pages 46-49 of Xilinx UG192 for PC Design Guidlines For more information see Xilinx Virtex 5 Configuration Guide (UG191)
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** INPUTS **
SRAM Read Data
23.D4,23-E1,23-E4,28 B4 > I —

28-C4,28-E7,28-E8

SRAM Read Clock

FPGA_SRAM_CQ CLK_P

23-D4,23-E1,28-A4,28-E7 -
28-E8

23-D4,23-E1,28-A4,28-E7 FPGA_SRAM_CQ _CLK_N |
28-E8

AsAP 1 Data Output

23-D3,23-E1,36-D4,36-E5
23-D3,23-E1,36-D4,36-E5

FPGA_ASAP1_CLK_OUT
FPGA_ASAP1 VLD OUT

23-D3,23-E1,36-C4,36-E5 H
AsAP 1 Data Input
23-D3,23-E1,36-C3,36-E5 FPGA_ASAPL REQ IN H

POVOD_MEM_VREF

u69

Xilinx Virtex-5 SX50T 1/O

B6_VCCO_6_DO
B6_VCCO_6_D1
B6_VCCO_6_D2

NOPAD/UNCONNECTED_DO
NOPAD/UNCONNECTED_D1
NOPAD/UNCONNECTED_D2
NOPAD/UNCONNECTED_D3
NOPAD/UNCONNECTED_DA4
NOPAD/UNCONNECTED_D5
NOPAD/UNCONNECTED_D6

NOPAD/UNCONNECTED_D7

NOPAD/UNCONNECTED_D8

NOPAD/UNCONNECTED_D9

NOPAD/UNCONNECTED_D10
NOPAD/UNCONNECTED_D11
NOPAD/UNCONNECTED_D12
NOPAD/UNCONNECTED_D13
NOPAD/UNCONNECTED_D14
NOPAD/UNCONNECTED_D15
NOPAD/UNCONNECTED_D16

NOPAD/UNCONNECTED_D17
NOPAD/UNCONNECTED_D18
NOPAD/UNCONNECTED_D1
NOPAD/UNCONNECTED_D20
NOPAD/UNCONNECTED_D21
NOPAD/UNCONNECTED_D22
NOPAD/UNCONNECTED_D23
NOPAD/UNCONNECTED_D24
NOPAD/UNCONNECTED_D25
NOPAD/UNCONNECTED_D26

NOPAD/UNCONNECTED_D27,
NOPAD/UNCONNECTED_D28
NOPAD/UNCONNECTED_D29
NOPAD/UNCONNECTED_D30
NOPAD/UNCONNECTED_D31
NOPAD/UNCONNECTED_D32
NOPAD/UNCONNECTED_D33
NOPAD/UNCONNECTED_D34
NOPAD/UNCONNECTED_D35
NOPAD/UNCONNECTED_D36

NOPAD/UNCONNECTED_D37
NOPAD/UNCONNECTED_D38
NOPAD/UNCONNECTED_D39

xc5vsx50t-3ff1136

MO

H

]
Il

EE:

B11_VCCO_11 DO
B11_VCCO_11 D1
B11 VCCO_11 D2

B11_10_LOP_11
B11_10_LON_11
B11_10_L1P_11
B11_10_LIN_11
B11_10_L2P_11
B11_10_L2N_11
B11_10_L3P_11

B11_10_L3N_11
B11_10_L4P_11
B11_10_L4N_VREF_11
B11_10_L5P_11
B11_10_L5N_11
B11_10_L6P_11
B11_10_L6N_11
B11_10_L7P_11
B11_10_L7N_11
B11_10_L8P_CC_11

B11_10_L8N_CC_11
B11_10_L9P_CC_11
B11_10_LON_CC_11

311 10_L10P_CC_SM15P_11
311_10_L10N_CC_SM15N_11
311 10_L11P_CC_SM14P_11
311 10_L11IN_CC_SM14N_11

B11_10_L12P_VRN_11
B11_10_L12N_VRP_11
B11 10 L13P_11

B11_10_L13N_11

B11 10 L14P_11
B11_10_L14N_VREF_11
B11_10_L15P_SM13P_11
B11_10_L15N_SM13N_11
B11_10_L16P_SM12P_11
B11_10_L16N_SM12N_11
B11_10_L17P_SM11P_11
B11_10_L17N_SM11N_11
B11_10_L18P_SM10P_11

B11_10_L18N_SM1ON_11
B11_10_L19P_SM9P_11
B11_10_L19N_SMON_11

P1Vv8D_V5

POVOD_MEM_VREF

POVOD_MEM_VREF

u69

POVOD_MEM_VREF

P2V5D_V5
AK15
AN16
AJ18
e AH24
e AJ24
e AK12
g \C AJ12
e AH23
e AJ22
e AL13
e AK13
e AK24
e AL23
e AJ14
g \C AK14
g \C AK23
e AK22
e AL15
e AL14
g \C AJ21
e AJ20
e AJ16
e AJ15
e AK16
g \C AL16
e AL21
e AK21
e AK17
e AJ17
g \C AL19
e AL20
e AK18
e AL18
g \C AJ19
e AK19
e AM15
e AM16
e AP16
g \C AP17
e AN15
e AP15
e AM17
g \C AN17

P1V8D_V5
M29
L32
P33
g FPGA_DDR2_SDRAM_DQ27 E29
g FPGA_DDR2_SDRAM_DQ24 F29
g FPGA_DDR2_SDRAM_DQ26 G30
g FPGA_DDR2_SDRAM_DM3 F30
g FPGA_DDR2_SDRAM_DQ30 H29
g FPGA_DDR2_SDRAM_DQ29 J29
g FPGA_DDR2_SDRAM_DQ25 F31
g FPGA_DDR2_SDRAM_DQ31 E31
g FPGA_DDR2_SDRAM_DQ28 L29
K29
g FPGA_DDR2_SDRAM_DQs4 H30
g FPGA_DDR2_SDRAM_DQSN_NC4 G31
g FPGA_DDR2_SDRAM_DM4 J30
g FPGA_DDR2_SDRAM_DQ36 J31
g FPGA_DDR2_SDRAM_DQ34 L30
g FPGA_DDR2_SDRAM_DQ38 M30
g FPGA_DDR2_SDRAM_DQS3 N29
g FPGA_DDR2_SDRAM_DQSN_NC3 P29
g FPGA_DDR2_SDRAM_DQ33 K31
g FPGA_DDR2_SDRAM_DQ37 L31
g FPGA_DDR2_SDRAM_DQ45 P31
g FPGA_DDR2_SDRAM_DQ44 P30
g FPGA_DDR2_SDRAM_CK_P1 M31
g FPGA_DDR2_SDRAM_CK_N1 N30
g FPGA_BANK15 VRN R28
g FPGA_BANK15 VRP R29
g FPGA_DDR2_SDRAM_DQ39 T31
g FPGA_DDR2_SDRAM_DQ32 R31
g FPGA_DDR2_SDRAM_DQ35 U30
T30
g FPGA_DDR2_SDRAM_DMS5 T28
g FPGA_DDR2_SDRAM_DQ41 T29
g FPGA_DDR2_SDRAM_DQS5 u27
g FPGA_DDR2_SDRAM_DQSN_NC5 u28
g FPGA_DDR2_SDRAM_DQ46 R26
g FPGA_DDR2_SDRAM_DQ47 R27
g FPGA_DDR2_SDRAM_DQ42 U26
FPGA_DDR2_SDRAM _DQ43 T26
FPGA_DDR2_SDRAM_DQ40 u25
FPGA_DDR2_SDRAM_A10 T25

B15_VCCO_15_DO
B15_VCCO_15 D1
B15_VCCO_15_D2

B15_10_LOP_15
B15_10_LON_15
B15_10_L1P_15
B15_10_LIN_15
B15_10_L2P_15
B15_10_L2N_15
B15_10_L3P_15

B15_10_L3N_15
B15_10_L4P_15
B15_10_L4N_VREF_15
B15_10_L5P_15
B15_10_L5N_15
B15_10_L6P_15
B15_10_L6N_15
B15_10_L7P_15
B15_10_L7N_15
B15_10_L8P_CC_15

B15_10_L8N_CC_15
B15_10_L9P_CC_15
B15_10_LON_CC_15
B15_10_L10P_CC_15
B15_10_L10N_CC_15
B15_10_L11P_CC_15
B15_10_L11N_CC_15
B15_10_L12P_VRN_15
B15_10_L12N_VRP_15
B15_10_L13P_15

B15_10_L13N_15
B15_10_L14P_15
B15_10_L14N_VREF 15
B15_10_L15P_15
B15_10_L15N_15
B15_10_L16P_15
B15_10_L16N_15
B15_10_L17P_15
B15_10_L17N_15
B15_10_L18P_15

B15_10_L18N_15
B15_10_L19P 15
B15_10_L19N_15

xc5vsx50t-3ff1136

B17_VCCO_17_DO
B17_VCCO_17 D1
B17_VCCO_17_D2

B17_10_LOP_17
B17_10_LON_17
B17_10_L1P_17
B17_10_LIN_17
B17_10_L2P_17
B17_10_L2N_17
B17_10_L3P_17

B17_10_L3N_17
B17_10_L4P_17
B17_10_L4N_VREF_17
B17_10_L5P_17
B17_10_L5N_17
B17_10_L6P_17
B17_10_L6N_17
B17_10_L7P_17
B17_10_L7N_17
B17_10_L8P_CC_17

B17_10_L8N_CC_17
B17_10_L9P_CC_17
B17_10_LON_CC_17
B17_10_L10P_CC_17
B17_10_L10N_CC_17
B17_10_L11P_CC_17
B17_10_L11N_CC_17
B17_10_L12P_VRN_17
B17_10_L12N_VRP_17
B17_10_L13P_17

B17_10_L13N_17
B17_10_L14P_17
B17_10_L14N_VREF_17
B17_10_L15P_17
B17_10_L15N_17
B17_10_L16P_17
B17_10_L16N_17
B17_10_L17P_17
B17_10_L17N_17
B17_10_L18P_17

B17_10_L18N_17
B17_10_L19P_17
B17_10_L19N_17

POVOD_MEM_VREF

POVOD_MEM_VREF

T27

R30

V3l

B32 FPGA_DDR2_SDRAM_DQ50 -
A33 FPGA_DDR2_SDRAM_DQ55 -
B33 FPGA_DDR2_SDRAM_DQS6 -
C33 FPGA_DDR2_SDRAM_DQSN_NC6
C32 FPGA_DDR2_SDRAM_DQ54 -
D32 FPGA_DDR2_SDRAM _DQ49 -
C34 FPGA_DDR2_SDRAM_DQ51 -
D34 FPGA_DDR2_SDRAM_DM6 -
G32 FPGA_DDR2_SDRAM DQ53 -
H32

F33 FPGA_DDR2_SDRAM_DM7 =
E34 FPGA_DDR2_SDRAM_DQ63 -
E32 FPGA_DDR2_SDRAM _DQ58 -
E33 FPGA_DDR2_SDRAM_DQ59 -
G33 FPGA_DDR2_SDRAM _DQ57 -
F34 FPGA_DDR2_SDRAM_DQ62 -
J32 FPGA_DDR2_SDRAM_DQ48 -
H33 FPGA_DDR2_SDRAM_DQ52 -
H34 FPGA_DDR2_SDRAM _DQS7 -
J34 FPGA_DDR2_SDRAM_DQSN_NC7
L34 FPGA_DDR2_SDRAM_A4 -
K34 FPGA_DDR2_SDRAM_A1l -
K33 FPGA_DDR2_SDRAM_A2 -
K32 FPGA_DDR2_SDRAM_A6 -
N33 FPGA BANK11 VRN -
M33  FPGA_BANK11 VRP -
L33 FPGA_DDR2_SDRAM DQ61 -
M32  FPGA_DDR2_SDRAM_DQ60 -
P34 FPGA_DDR2_SDRAM _DQ56 -
N34

P32 FPGA_DDR2_SDRAM A1l =
N32 FPGA_DDR2_SDRAM_A7 -
T33 FPGA_DDR2_SDRAM_A8 -
R34 FPGA_DDR2_SDRAM_AQ -
R33 FPGA_DDR2_SDRAM_A3 -
R32 FPGA_DDR2_SDRAM_A9 -
U33 FPGA_DDR2_SDRAM A12 -
T34 FPGA_DDR2_SDRAM_A5 -
u32 FPGA_DDR2_SDRAM_BA2 -
U3l FPGA_DDR2_SDRAM_BA1 -

P1V8D_V5

AE30

AH31

AD33

W24 FPGA_SRAM_WDATA5

V24 FPGA_SRAM_WDATAL3

Y26 FPGA_SRAM_WDATA3

W26 FPGA_SRAM_WDATALL o

V25 FPGA_SRAM_WDATAL2 o

W25  FPGA_SRAM_WDATA4

Y27 FPGA_SRAM_WDATA2

W27 FPGA_SRAM_WDATAL0 o

V30 FPGA_SRAM_WDATA14 o

W30

V28 FPGA_SRAM_BWNO =

V27 FPGA_SRAM_WDATA9

W31 FPGA_SRAM_WDATA6 o

Y31 FPGA_SRAM_WDATAL5 o

W20 FPGA_SRAM_WDATAL g

V29 FPGA_SRAM_WDATAO

Y28 FPGA_SRAM_WDATA7

Y29 FPGA_SRAM_WDATAL7

AB31 FPGA_SRAM_WDATAL6 o

AA31l FPGA_SRAM_WDATA8 o

AB30 FPGA SRAM_BWN1 -

AC30 FPGA_SRAM_WDATA34 o

AA20  FPGA_SRAM_WDATA26 o

AA30 FPGA_SRAM_WDATAL8 o

AD31 FPGA_SRAM_WDATA24 o

AE3L FPGA_SRAM_WDATA23 o

AD30 FPGA_SRAM_WDATA33 o

AC20 FPGA_SRAM_WDATA25 o

AF31  FPGA_SRAM_WDATAL9 o

AG31

AE20  FPGA_SRAM_WDATA32 o

AD29 FPGA_SRAM_BWN?2 -

AJ31  FPGA_SRAM_WDATA20 o

AK31l FPGA_SRAM_WDATA28 o

AF29  FPGA_SRAM_WDATA31 o

AF30  FPGA_SRAM_WDATA30 o

AJ30  FPGA_SRAM_WDATA29 o

AH30 FPGA_SRAM_WDATA21 o

AH20 FPGA_SRAM_WDATA22 o

AG30 FPGA_SRAM_WDATA27 o
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B12_VCCO_12_DO
B12_VCCO_12 D1
B12_VCCO_12_D2

B12_10_LOP_12
B12_10_LON_12
B12_10_L1P_12
B12_10_LIN_12
B12_10_L2P_12
B12_10_L2N_12
B12_10_L3P_12

B12_10_L3N_12
B12_10_L4P_12
B12_10_L4N_VREF_12
B12_10_L5P_12
B12_10_L5N_12
B12_10_L6P_12
B12_10_L6N_12
B12_10_L7P_12
B12_10_L7N_12
B12_10_L8P_CC_12

B12_10_L8N_CC_12
B12_10_L9P_CC_12
B12_10_LON_CC_12
B12_10_L10P_CC_12
B12_10_L10N_CC_12
B12_10_L11P_CC_12
B12_10_L11N_CC_12
B12_10_L12P_VRN_12
B12_10_L12N_VRP_12
B12_10_L13P_12

B12_10_L13N_12
B12_10_L14P_12
B12_10_L14N_VREF_12
B12_10_L15P 12
B12_10_L15N_12
B12_10_L16P_12
B12_10_L16N_12
B12_10_L17P_12
B12_10_L17N_12
B12_10_L18P_12

B12_10_L18N_12
B12_10_L19P 12
B12_10_L19N_12

xc5vsx50t-3ff1136
(6 of 11)

oo m
oo o

Cdppedt £ s

B13 VCCO_13_DO
B13 VCCO_13_D1
B13 VCCO_13_D2

B13_10_LOP_SMS8P_13
B13_10_LON_SM8N_13
B13_10_L1P_SM7P_13
B13_10_LIN_SM7N_13
B13_10_L2P_SM6P_13
B13_10_L2N_SM6N_13
B13_10_L3P_SM5P_13

B13_10_L3N_SM5N_13

B13_10_L4P_13
B13_10_L4N_VREF_13
B13_10_L5P_SM4P_13
B13_10_L5N_SM4N_13
B13_10_L6P_SM3P_13
B13_10_L6N_SM3N_13
B13_10_L7P_SM2P_13
B13_10_L7N_SM2N_13

B13_10_L8P_CC_SM1P_13

B13_I0_L8N_CC_SMI1N_13
B13_I0_L9P_CC_SMOP_13
B13_I0_L9N_CC_SMON_13

B13_10_L10P_CC_13
B13_10_L10N_CC_13
B13_10_L11P_CC_13
B13_10_L11N_CC_13
B13_10_L12P_VRN_13
B13_10_L12N_VRP_13
B13_10_L13P_13

B13_10_L13N_13
B13_10_L14P_13
B13_10_L14N_VREF_13
B13_10_L15P_13
B13_10_L15N_13
B13_10_L16P_13
B13_10_L16N_13
B13_10_L17P_13
B13_10_L17N_13
B13_10_L18P_13

B13_10_L18N_13
B13_10_L19P 13
B13_10_L19N_13

P1Vv8D_V5

POVOD_MEM_VREF

POVOD_MEM_VREF

u69

P2V5D_V5

N6

T7

M9

g FPGA_ASAPL DATA_IN15 M6

g FPGA_ASAP1_DATA_IN14 M5

g FPGA_ASAPL DATA_IN13 N8

g FPGA_ASAP1_DATA_IN12 N7

m FPGA_ASAPL DATA_IN11 M7

g FPGA_ASAP1_DATA_IN10 L6

g FPGA_ASAPL_DATA_IN9 N5

g FPGA_ASAP1 DATA_IN8 P5

g FPGA_ASAPL DATA_IN7 L4

g FPGA_ASAPL DATA_IN6 L5

g FPGA_ASAPL_DATA_IN5 P7

g FPGA_ASAPL DATA_IN4 P6

g FPGA_ASAP1 DATA_IN3 K7

g FPGA_ASAP1 DATA_IN2 K6

g FPGA_ASAPL DATA_IN1 R6

g FPGA_ASAPL_DATA_INO T6

g FPGA_ASAPL CLK_IN J6

g FPGA_ASAP1 REQ_IN J5

g FPGA_ASAPL VLD_IN R7

g FPGA_ASAP1_REQ_OUT R8

g FPGA_ASAP1 CLK_OUT T8

g FPGA_ASAP1 VLD_OUT u7

g FPGA_ASAPL DATA OUTIS  H7

g FPGA_ASAPL DATA OUT14  J7

g FPGA_BANK12 VRN R9

g FPGA_BANK12 VRP P9

g FPGA_ASAP1 DATA OUTI3  HS

g FPGA_ASAP1 DATA OUT12 G5

g FPGA_ASAPL DATA OUT11 Ril

g FPGA_ASAP1 DATA OUTI0 P10

g FPGA_ASAP1_DATA_OUT9 F5

g FPGA_ASAP1_DATA_OUTS F6

g FPGA_ASAP1 DATA OUT7 _ Ti0

g FPGA_ASAPL DATA OUT6  Til

g FPGA_ASAP1_DATA_OUT5 G6

g FPGA_ASAP1 DATA_OUT4 G7

g FPGA_ASAP1_DATA_OUT3 T9

FPGA_ASAP1 DATA OUT2  U10

FPGA_ASAP1 DATA OUT1 E6

g FPGA_ASAP1_DATA_OUTO E7
P2V5D_V5

AC6

W8

AB9

g FPGA_DAC_DATA_P15 AC4

g FPGA_DAC_DATA_N15 AC5

g FPGA_DAC_DATA P14 AB6

g FPGA_DAC_DATA_N14 AB7

g FPGA_DAC_DATA_P13 AA5

g FPGA_DAC_DATA_N13 AB5

g FPGA_DAC_DATA_P12 AC7

g FPGA_DAC_DATA_N12 AD7

g FPGA_DAC_DATA P11 Y8

g FPGA_DAC_DATA_N11 Y9

g FPGA_DAC_DATA_P10 AD4

g FPGA_DAC_DATA_N10 AD5

g FPGA_DAC_DATA_P9 AAG

g FPGA_DAC_DATA_N9 Y7

g FPGA_DAC_DATA_P8 AD6

g FPGA_DAC_DATA_N8 AE6

g FPGA_DAC_DATA_P7 W6

g FPGA_DAC_DATA_N7 Y6

g FPGA_DAC_DATA_P6 AE7

g FPGA_DAC_DATA_N6 AF6

g FPGA_DAC_DATA_P5 AG5

g FPGA_DAC_DATA_NS AF5

g FPGA_DAC_DATA_P4 W7

g FPGA_DAC_DATA_N4 V7

g FPGA_DAC_DATA_P3 AH5

g FPGA_DAC_DATA_N3 AG6

g FPGA_DAC_DATA_P2 Y11

g FPGA_DAC_DATA_N2 W11

g FPGA_DAC_DATA_P1 AH7

g FPGA_DAC_DATA_N1 AG7

g FPGA_DAC_DATA_PO W10

g FPGA_DAC_DATA_NO W9

g FPGA_DAC_CLK_P AJ7

g FPGA_DAC_CLK_N AJ6

g FPGA_DAC_SYNC_P V8

g FPGA_DAC_SYNC_N us

g NC AK7

e AK6

e V10

e V9

B18_VCCO_18_DO
B18_VCCO_18_D1
B18_VCCO_18_D2

B18_I0_LOP_18
B18_10_LON_18
B18_10_L1P_18
B18_10_LIN_18
B18_10_L2P_18
B18_10_L2N_18
B18_10_L3P_18

B18_10_L3N_18
B18_10_L4P_18
B18_l0_L4N_VREF_18
B18_I0_L5P_18
B18_10_L5N_18
B18_I0_L6P_18
B18_10_L6N_18
B18_10_L7P_18
B18_10_L7N_18
B18_I0_L8P_CC_18

B18_10_L8N_CC_18
B18_10_L9P_CC_18
B18_10_LON_CC_18
B18_10_L10P_CC_18
B18_10_L10N_CC_18
B18_10_L11P_CC_18
B18_10_L11N_CC_18
B18_10_L12P_VRN_18
B18_10_L12N_VRP_18
B18_10_L13P_18

B18_10_L13N_18
B18_10_L14P_18
B18_10_L14N_VREF 18
B18_10_L15P 18
B18_10_L15N_18
B18_10_L16P_18
B18_10_L16N_18
B18_10_L17P_18
B18_10_L17N_18
B18_10_L18P_18

B18_10_L18N_18
B18_10_L19P 18
B18_10_L19N_18

xc5vsx50t-3ff1136
(8 of 11)

B19 VCCO_19 DO
B19 VCCO_19 D1
B19 VCCO_19 D2

B19_10_LOP_19
B19_10_LON_19
B19 10 _L1P_19
B19_10_LIN_19
B19_10_L2P_19
B19_10_L2N_19
B19_10_L3P_19

B19_10_L3N_19
B19_10_L4P_19
B19_10_L4N_VREF_19
B19_10_L5P_19
B19_10_L5N_19
B19_10_L6P_19
B19_10_L6N_19

B19 10 _L7P_19
B19_10_L7N_19

B19 10 _L8P_CC_19

B19_10_L8N_CC_19
B19 10 _L9P_CC_19
B19_10_LON_CC_19
B19_10_L10P_CC_19
B19_10_L10N_CC_19
B19 10 _L11P_CC_19
B19 10 _L11N_CC_19
B19_10_L12P_VRN_19
B19_10_L12N_VRP_19
B19 10_L13P_19

B19 10 _L13N_19
B19 10_L14P_19
B19_10_L14N_VREF_19
B19 10_L15P_19
B19 10 _L15N_19
B19 10_L16P_19
B19 10 _L16N_19
B19 10 L17P_19
B19 10 _L17N_19
B19 10_L18P_19

B19 10 _L18N_19
B19 10_L19P 19
B19 10 _L19N_19

POVOD_MEM_VREF

POVOD_MEM_VREF

W28

AB29

AA32

V32 FPGA_SRAM_RDATA9
V33 FPGA_SRAM_RDATAO
W34 FPGA_SRAM_RDATALL
V34 FPGA_SRAM_RDATAL0
Y33 FPGA_SRAM_RDATA2
AA33 FPGA_SRAM_RDATA12
AA34 FPGA_SRAM_RDATA4
Y34 FPGA_SRAM_RDATA3
Y32 FPGA_SRAM_RDATAL
W32

AC34 FPGA_SRAM_RDATAL4
AD34 FPGA_SRAM_RDATA6
AC32 FPGA_SRAM_RDATA7
AB32 FPGA_SRAM_RDATA13
AC33 FPGA_SRAM_RDATAL5
AB33 FPGA_SRAM_RDATA5
AF33 FPGA_SRAM_CQ CLK_P o
AE33 FPGA_SRAM_RDATA8
AF34 FPGA_SRAM_CQ CLK_N
AE34 FPGA_SRAM_RDATA16
AH34 FPGA_SRAM_RDATAL7
AJ34 FPGA_SRAM_RDATA18
AD32 FPGA_SRAM_RDATA26
AE32 FPGA_SRAM_RDATA35
AG33 FPGA_SRAM_RDATA34
AH33 FPGA_SRAM_RDATA24
AK34 FPGA_SRAM_RDATA27
AK33 FPGA_SRAM_RDATA32
AG32 FPGA_SRAM_RDATA25
AH32

AJ32 FPGA_SRAM_RDATA33
AK32 FPGA_SRAM_RDATA23
AL34 FPGA_SRAM_RDATA28
AL33 FPGA_SRAM_RDATA31
AM33 FPGA_SRAM_RDATA20
AM32 FPGA_SRAM_RDATA22
AN34 FPGA_SRAM_RDATA19
AN33 FPGA_SRAM_RDATA20
AN32 FPGA_SRAM_RDATA21
AP32 FPGA_SRAM_RDATA30

P1V8D_V5

J28

E30

H31

K24 FPGA_DDR2_SDRAM_DQ1 -
L24 FPGA_DDR2_SDRAM_DQ7 -
L25 FPGA_DDR2_SDRAM_DQ6 -
L26 FPGA_DDR2_SDRAM_DQ2 -
J24 FPGA_DDR2_SDRAM_DMO -
J25 FPGA_DDR2_SDRAM_DQO -
M25  FPGA_DDR2_SDRAM_DQ3 -
M26  FPGA_DDR2_SDRAM_DQ5 -
J27 FPGA_DDR2_SDRAM DQ4 -
J26

G25 FPGA_DDR2_SDRAM_DQ14 =
G26 FPGA_DDR2_SDRAM_DQ10 -
H25 FPGA_DDR2_SDRAM_DQ15 -
H24 FPGA_DDR2_SDRAM DQ11 -
F25 FPGA_DDR2_SDRAM_DQ8 -
F26 FPGA_DDR2_SDRAM_DM1 -
G27 FPGA_DDR2_SDRAM_DQS0 -
H27 FPGA_DDR2_SDRAM_DQSN_NCO
H28 FPGA_DDR2_SDRAM _DQS1 -
G28 FPGA_DDR2_SDRAM_DQSN_NC1
E28 FPGA_DDR2_SDRAM _DQS2 -
F28 FPGA_DDR2_SDRAM_DQSN_NC2
E26 FPGA_DDR2_SDRAM_CK_PO -
E27 FPGA_DDR2_SDRAM_CK_NO -
N27 FPGA BANK19 VRN -
M27  FPGA_BANK19 VRP -
K28 FPGA_DDR2_SDRAM DQ12 -
L28 FPGA_DDR2_SDRAM_DQ9 -
K27 FPGA_DDR2_SDRAM DQ13 -
K26

M28  FPGA_DDR2_SDRAM_DM2 -
N28 FPGA_DDR2_SDRAM DQ22 -
P26 FPGA_DDR2_SDRAM DQ19 -
P27 FPGA_DDR2_SDRAM DQ23 -
N24 FPGA_DDR2_SDRAM DQ21 -
P24 FPGA_DDR2_SDRAM DQ18 -
P25 FPGA_DDR2_SDRAM_DQ20 -
N25 FPGA_DDR2_SDRAM DQ17 -
R24 FPGA_DDR2_SDRAM DQ16 -
T24 FPGA_DDR2_SDRAM A13 -

** OUTPUTS **
SDRAM Signals

e it > 23.B1,23-B4,23-C1,23-C4

23-D3,23-E3,23-E5,27-C1
27-C2,27-C3,27-C4,27-D1
27-D2,27-D3,27-D4,27-E1
27-E4

e e s 23.B1,23-B4,23-D3,23-E5

27-A3,27-C2,27-D3,27-E1

27-E3

[ FPGA_DDR2_SDRAM_BA2 23-D3,23-E5,27-B4,27-C2
27-E1

u FPGA_DDR2_SDRAM_BA1 23-D3,23-E5,27-B4,27-D3

) 27-E1
e e it > 23.B1,23-B4,23-C1,23-D3

23-E3,23-E5,27-C1,27-C3
27-C4,27-D1,27-D2,27-D4

i et O, 33:51,38:63 23.C1,23.D3

23-E3,23-E5,27-C1,27-C3
27-C4,27-D1,27-D2,27-D4

. 27-E1
e e b it > 73.B1,23-B4,23-E5,27-C1
. 27-D4,27-E1
e e s 03.B1/23-B4,23-E5,27-C1
. 27-D4,27-E1
e bt > 7351 23-B4,23-C1,23-CA

23-D3,23-E3,23-E5,27-C1
27-C3,27-C4,27-D1,27-D2

SRAM Contro| #-ps2rerere2

FPGA_SRAM_BWN?2

i 23-B3,23-E5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-D5,28-B2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-B2,28-E1
28-E2,29-C4,29-E1

SRAM Write Data

FPGA_SRAM_WDATAO

g FPGA_SRAM_BWN1

g FPGA_SRAM_BWNO

23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-B3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-B3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-C3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-B3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-B3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-B3,23-D5,28-C2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1
23-B3,23-C5,28-B2,28-E1
28-E2,29-C4,29-E1

AsAP 1 Data Output

FPGA_ASAP1 REQ OUT

FPGA_SRAM_WDATA1

FPGA_SRAM_WDATA?2

FPGA_SRAM_WDATA3

FPGA_SRAM_WDATA4

FPGA_SRAM_WDATAS5

FPGA_SRAM_WDATAG

FPGA_SRAM_WDATA7

FPGA_SRAM_WDATAS

FPGA_SRAM_WDATA9

FPGA_SRAM_WDATA10

FPGA_SRAM_WDATA11l

FPGA_SRAM_WDATA12

FPGA_SRAM_WDATA13

FPGA_SRAM_WDATA14

FPGA_SRAM_WDATAI15

FPGA_SRAM_WDATA16

FPGA_SRAM_WDATA17

FPGA_SRAM_WDATA18

FPGA_SRAM_WDATA19

FPGA_SRAM_WDATA20

FPGA_SRAM_WDATA21

FPGA_SRAM_WDATA22

FPGA_SRAM_WDATA23

FPGA_SRAM_WDATA24

FPGA_SRAM_WDATA25

FPGA_SRAM_WDATA26

FPGA_SRAM_WDATA27

FPGA_SRAM_WDATA28

FPGA_SRAM_WDATA29

FPGA_SRAM_WDATA30

FPGA_SRAM_WDATA31

FPGA_SRAM_WDATA32

FPGA_SRAM_WDATA33

FPGA_SRAM_WDATA34

[ 23-C5,23-D3,36-C4,36-E1

AsAP 1 Data Input
el el >3.C523.D3,23-E3,36-D3

36-E1,37-C2,37-C4,37-D1
FPGA ASAPL CLK_IN 23-D3,23-D3,36-D3,36-E1
FPGA_ASAP1 VLD _IN

3%:64,34-B3,36-83,36-E1

37-B2,37-D1,37-D2

DAC5682 Data/Clock

et 3.53,23-B5,23-C3,34-D1
. 34-E1
el 23 53,23 B5,23-C3,34-D1

34-E1
PoA DAC LK N 3% 55,2685 34-£1

"DAC SYNC 23-B3,23-B5,34-E1
FPGA_DAC_SYNC_P

FPGA DAC_SYNC N 23-83,23-85,34-D1
A — 23-B3,23-B5,34-D1

D D R 2/Q D R I I R ef e r e n C e il P1V8D_V5 P2V5D_V5 P1V8D_V5
53 °=>0 8>3 F< g
14 < o < 24 <
Eigﬁ_zﬁmiig_xis FPGA_BANK11 VRN FPGA_BANK12 VRN FPGA_BANK19 VRN
POV9D_VREF POVOD_MEM_VREF = = = - FPGA_BANK11 VRP - FPGA_BANK12 VRP - FPGA_BANK19 VRP
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- File: MEAS_MAIN_BOARD
N N ~ Created by: JEREMY W. WEBB Date:  4-20-2009_13:35
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1 2 3 4 5
*% *%
o o =g = = OUTPUTS
|
0 m FPCA_ASAPZ REQ OUT 24-D1,24-E5,40-D4,40-E1
2001200120 E140.04 > ettt
40-E5 A
24-D1,24-E1,40-D4,40-E5 FPGA_ASAP2 CLK_OUT ASAP 2 Data InpUt
24-D1,24-E1,40-C4,40-E5 FPGA_ASAP2 VLD OUT -
24-D1,24-E5,40-D3,40-E1
41-C2,41-C4,41-E1,41-E2
AsAP 2 Data Input o Az G
= — — 43:64,54-P4,48-83 40-E1
41-C2,41-D1,41-D2
24-D1,24-E1,40-D3,40-E5 FPGA_ASAPZ_REQ_IN | SRAM C I
ontro
ADS5463 Data/Clock m [ PCA SRAMWRT 24-C3,24-E5,28-B2 28-E1
28-E2,29-C4,29-E1
_ m FPCA _SRAM _RDN 24-C3,24-E5,28-B4,28-E1
24-C3,24-D3,24-E1,33-B5 w 28-E2,29-C4,29-E1
33-C5 . m PCA_SRAM WDATASS 24-D3,24-E5,28-B2,28-E1
24-C3,24-D3,24-E1,33-B5 w 28-£2,29-C4,29-E1
33.05 m FPCA_SRAM BWN3 24-D3,24-E5,28-A2,28-E1
24-C3,24-E1,33-C5 FPGA_ADC_OVR_P u : 28-E2,29-C4,29-E1
24-C3,24-E1,33-C5 FPGA_ADC OVR N ™ % 24-C3,24-D3,24-5,28-C7
28-E1,28-E2,29-C3,29-E1
24-D3,24-E1,33-C5 FPGA ADC DATA RDY P g FPGA_SRAM_DLL_OFFN
’ ’ FPGA_ADC_DATA_RDY_N = — — 24-D3,24-E5,28-C5,28-D1
24-D3,24-E1,33-C5 u 28-D2
P2V5D_V5 P1V8D_V5
U69 6o m FPCA SRAM K _CLK P 24-D3,24-D5,28-A2,28-D1
=V Sx50L3111136 28-D2,29-C3,29-E1
xe VS(;( i 11) XC5VSX50t-3ff1136 m FPCA SRAM K _CLK N 24-D3,24-D5.28-A2,28-D1
J8 | B20_VCCO_20_DO B21_VCCO_21 DO | AJ28 10 of 11 28-D2,29-C3,29-E1
E10 | B20_VCCO_20 D1 B21 VCCO_21 D1 | AM29 AF7 | B22_VCCO_22 DO ( ) B23_VCCO_23 DO | G24 .
H11 | B20_VCCO_20_D2 B21 VCCO_21 D2 | AL32 AJ8 | B22_VCCO_22 D1 B23 VCCO_23 D1 | C26 S DRAM SI g n al S
- - - - AH11 | B22_VCCO_22 D2 B23 VCCO_23 D2 | F27
m FPGA_DDR2Z_SDRAM_RASN 24-C3,24-D5,27-A5,27-D3
27-E1
FPGA_ASAP2 DATA_IN15 E9 | B20_10_LOP_20 B21 |0_LOP_21 | AA25 FPGA_SRAM_K_CLK_P FPGA_DDR2_SDRAM_CASN
= = = = - = - = = —— u FPGA_ADC_DATA_P15 AN14 | B22_|O_LOP_22 NOPAD/UNCONNECTED_DO | C20 NC = = = = 24-C3,24-D5,27-A5,27-D3
FPGA_ASAP2_DATA_IN14 ES | B20_I0_LON_20 B21 IO LON_21 | AA26 FPGA_SRAM_K_CLK_N [ ] u 27-E1
= n FPGA_ADC_DATA_N15 AP14 | B22_10_LON_22 NOPAD/UNCONNECTED D1 | B20 NC FPGA_DDR2_SDRAM_WEN
FPGA_ASAP2_DATA_IN13 F9 | B20_IO_L1P_20 B21 |0_L1P_21 | AB27 NC [ n = 24-C3,24-D5,27-A5,27-D3
= u FPGA_ADC_DATA_P14 AB10 | B22_|O_L1P_22 NOPAD/UNCONNECTED_D2 | B21 NC 57-E1
FPGA_ASAP2 DATA_IN12 F8 | B20_I0_LIN_20 B21 I0_LIN 21 | AC27 FPGA_SRAM DLL_OFFN [ u -
= u FPGA_ADC_DATA_N14 AA10 | B22_|0_LIN_22 NOPAD/UNCONNECTED_D3 | A21 NC 24-C3,24-D5,27-A4,27-C2
FPGA_ASAP2 DATA_IN11 F10 | B20_10_L2P_20 B21 |0 L2P_21 | Y24 FPGA_SRAM_WDATA35 [ u 57-E1
= u FPGA_ADC_DATA_P13 AN13 | B22_|0_L2P_22 NOPAD/UNCONNECTED_D4 | C19 NC :
FPGA_ASAP2 DATA_IN10 G10 | B20_I0_L2N_20 B21 I0_L2N_21 | AA24 FPGA_SRAM BWN3 = n 24-C3,24-D5,27-A4,27-D1
B CPGA ASAP2 DATA INO G8 | B20 10 L3P 20 B21 10 L3P 21 | AB25 FPGA_SRAM_ADDR17 u mPGA ADC DATA N13 AM13 | B22_10_L2N 22 NOPAD/UNCONNECTED_DS | C18 NC o - 27-D3
= = = = - == - == = = u g FPGA_ADC_DATA P12 AA8 | B22_10_L3P_22 NOPAD/UNCONNECTED_D6 | C22 NC o w 24-C3,24-D5,27-A4,27-D1
27-D3
POVOD_MEM_VREF FPGA_DDR2_SDRAM_BAO
FPGA_ASAP2 DATA_IN8 H8 | B20_I0_L3N_20 B21 I0_L3N_21 | AB26 FPGA_SRAM_ADDR1 — = - — - 24-C3,24-D5,27-B4,27-D3
= n FPGA_ADC_DATA_N12 AA9 | B22_10_L3N_22 NOPAD/UNCONNECTED_D7 | B22 NC 57-E1
FPGA_ASAP2 DATA_IN7 D11 | B20_I0_L4P_20 B21 |0_L4P_21 | AC28 FPGA_SRAM_ADDRO [ u
= = = = il — == = = u FPGA_ADC_DATA_P11 AP12 | B22_10_L4P_22 NOPAD/UNCONNECTED D8 | B18 NC
FPGA_ASAP2 DATA_IN6 D10 | B20_I0_L4N_VREF_20 B21_I0_L4N_VREF 21 | AD27 = u |
= FPGA_ADC_DATA_N11 AN12 | B22_|0_L4N_VREF 22 NOPAD/UNCONNECTED D9 | A18 NC
FPGA_ASAP2 DATA_IN5 K11 | B20_10_L5P_20 B21 |0 L5P_21 | AB28 FPGA_SRAM_ADDR?2 [ ] u
= = = = - - = = u FPGA_ADC_DATA_P10 AC8 | B22_10_L5P_22 NOPAD/UNCONNECTED_D10 | C23 NC
FPGA_ASAP2_DATA_IN4 J11 | B20_l0_L5N_20 B21 |0 L5N_21 | AA28 FPGA_SRAM_ADDR4 n u
[ = = = - — = = = u FPGA_ADC_DATA_N10 AB8 | B22_10_L5N_22 NOPAD/UNCONNECTED_D11 | B23 NC
FPGA_ASAP2 DATA_IN3 D12 | B20_I0_L6P_20 B21 |0 L6P_21 | AG28 FPGA_SRAM_ADDR12 n ——— - — =7 - u
= = = = - - = = u FPGA_ADC_DATA_P9 AM12 | B22_I0_L6P_22 NOPAD/UNCONNECTED_D12 | A19 NC
FPGA_ASAP2 DATA_IN2 C12 | B20_l0_L6N_20 B21 I0_L6N_21 | AH28 FPGA_SRAM_ADDRS [ u
= = = = - - = = u FPGA_ADC_DATA_N9 AM11 | B22_10_L6N_22 NOPAD/UNCONNECTED_D13 | A20 NC
FPGA_ASAP2 DATA_IN1 H10 | B20_10_L7P_20 B21 |0 L7P_21 | AE28 FPGA_SRAM_ADDR3 m e — — =" - u
= = = = - - == = = u FPGA_ADC_DATA_P8 AC10 | B22_|0_L7P_22 NOPAD/UNCONNECTED_D14 | A23 NC
FPGA_ASAP2 DATA_INO H9 | B20 IO L7N_20 B21 I0_L7N_21 | AF28 FPGA_SRAM_ADDR16 [ ] u
= = = — - - = = u FPGA_ADC_DATA_NS8 AC9 | B22_10_L7N_22 NOPAD/UNCONNECTED_D15 | A24 NC
FPGA_ASAP2_CLK_IN A13 | B20_|O_L8P_CC_20 B21 I0_L8P_CC_ 21 | AK26 FPGA_SRAM_ADDRG n ——— - — = - u
= n g FPGA_ADC_DATA_RDY_P AL11 | B22_|O_L8P_CC_22 NOPAD/UNCONNECTED_D16 | C24 NC o
FPGA_ASAP2_REQ IN B12 | B20_I0_L8N_CC_20 B21 I0_L8N_CC 21 | AJ27 FPGA_SRAM_ADDR?
= = _REQ_ — — = = u FPGA_ADC_DATA_RDY_N AL10 | B22_I0_L8N_CC 22 NOPAD/UNCONNECTED_D17 | D25 NC
FPGA_ASAP2 VLD _IN J10 | B20_10_L9P_CC_20 B21 I0_L9P_CC_21 | AK29 FPGA_SRAM_ADDRS5 m u
= u FPGA_ADC_DATA_P7 AES | B22_|0_L9P_CC_22 NOPAD/UNCONNECTED_D18 | B26 NC
FPGA_ASAP2 REQ OUT J9 | B20_I0_LON_CC_20 B21 IO _L9N_CC 21 | AJ29 FPGA_SRAM ADDR13 [ ] u
= i n FPGA_ADC_DATA_N7 AD9 | B22_10_L9N_CC_22 NOPAD/UNCONNECTED_D19 | A25 NC
FPGA_ASAP2_CLK_OUT K8 | B20_IO_L10P_CC_20 B21 |0 L10P_CC_ 21 | AK28 FPGA_SRAM_ADDR14 n u
= n FPGA_ADC_DATA_P6 AD10 | B22_|0_L10P_CC 22 NOPAD/UNCONNECTED_D20 | B27 NC
FPGA_ASAP2 VLD OUT K9 | B20_IO_L10N_CC_20 2 B21 I0_L10N_CC_21 | AK27 FPGA_SRAM_ADDRY n u
= H n FPGA_ADC_DATA_N6 AD11 | B22_|0_L10N_CC_22 NOPAD/UNCONNECTED_D21 | A26 NC
FPGA_ASAP2 DATA OUT15 B13 | B20_I0_L11P_CC_20 a2t B21 |0 L11P_CC_ 21 | AH27 FPGA_SRAM _ADDRI10 [ u
= u FPGA_ADC_DATA_P5 AK1l | B22_I10_L11P_CC 22 NOPAD/UNCONNECTED_D22 | B25 NC
FPGA_ASAP2 DATA OUT14 C13 | B20_IO_L11IN_CC_20 B21 |0 L1IN_CC 21 | AJ26  FPGA_SRAM_ADDR15 m u
= u FPGA_ADC_DATA_N5 AJ11 | B22_10_L11IN_CC_22 NOPAD/UNCONNECTED_D23 | C25 NC
FPGA_BANK20 VRN L10 | B20_I0_L12P_VRN_20 B21_I0_L12P_VRN_21 | AJ25 FPGA_BANK21 VRN [ ] u
= n FPGA_ADC_DATA_P4 AF8 | B22_10_L12P_VRN_22 NOPAD/UNCONNECTED_D24 | C29 NC
FPGA_BANK20_VRP L11 | B20_10_L12N_VRP_20 B21_I0_L12N_VRP_21 | AH25 FPGA_BANK21_VRP n u
= n FPGA_ADC_DATA_N4 AE9 | B22_|0_L12N_VRP_22 NOPAD/UNCONNECTED_D25 | B28 NC
FPGA_ASAP2 DATA OUT13 G11 | B20_I0_L13P_20 B21 |0_L13P 21 | AF24 FPGA_SRAM_ADDR11 n _ u
= n g FPGA_ADC_DATA_P3 AKS8 | B22_10_L13P_22 a NOPAD/UNCONNECTED_D26 | D26 NC o
FPGA_ASAP2 DATA OUT12 G12 | B20_|O_L13N_20 B21 10 L13N_21 | AG25 FPGA_SRAM_WRN POVOD_MEM_VREF
= = = = — U — = = u FPGA_ADC_DATA_N3 AK9 | B22_10_L13N_22 H NOPAD/UNCONNECTED_D27 | C27 NC
FPGA_ASAP2 DATA OUT11 M8 | B20_IO_L14P_20 B21 |0_L14P 21 | AG27 FPGA_SRAM_RDN [ ] e, u
= n FPGA_ADC_DATA_P2 AF9 | B22_10_L14P_22 o NOPAD/UNCONNECTED_D28 | A29 NC
FPGA_ASAP2 DATA_OUT10 L8 | B20_IO_L14N_VREF_20 B21_I0_L14N_VREF_ 21 | AG26 = u
= FPGA_ADC_DATA_N2 AF10 | B22_|0_L14N_VREF_22 NOPAD/UNCONNECTED_D29 | A28 NC
FPGA_ASAP2 DATA OUT9  F11 | B20_IO_L15P_20 B21 |0_L15P 21 | AF25 FPGA_DDR2_SDRAM BAO [ u
= n FPGA_ADC_DATA_P1 AJ9 | B22_10_L15P 22 NOPAD/UNCONNECTED_D30 | C28 NC
FPGA_ASAP2 DATA OUT8  E11 | B20_|O_L15N_20 B21 |0 L15N_21 | AF26 FPGA_DDR2_SDRAM_RASN [ u
= u FPGA_ADC_DATA_N1 AJ10 | B22_10_L15N_22 NOPAD/UNCONNECTED_D31 | D27 NC
FPGA_ASAP2 DATA OUT7  M10 | B20_IO_L16P_20 B21 |0_L16P 21 | AE27 FPGA_DDR2_SDRAM CASN = u
= n FPGA_ADC_DATA_PO AF11 | B22 I0_L16P_22 T NoPAD/UNCONNECTED D32 | B31 NC
FPGA_ASAP2 DATA_ OUT6 L9 | B20_IO_L16N_20 B21 |0 L16N_21 | AE26 FPGA_DDR2_SDRAM_WEN [ ] 2 u
= n FPGA_ADC_DATA_NO AE11 | B22_10_L16N_22 0 NOPAD/UNCONNECTED_D33 | A31 NC
FPGA_ASAP2 DATA OUT5  E12 | B20_IO_L17P_20 B21 |0_L17P 21 | AC25 FPGA_DDR2_SDRAM_SN1 [ u
= n FPGA_ADC_OVR_P AH9 | B22_10_L17P_22 NOPAD/UNCONNECTED_D34 | C30 NC
FPGA_ASAP2 DATA OUT4  E13 | B20_|O_L17N_20 B21 |0 L17N_21 | AC24 FPGA_DDR2_SDRAM_SNO [ u
= n FPGA_ADC_OVR_N AH10 | B22_10_L17N_22 NOPAD/UNCONNECTED_D35 | D29 NC
FPGA_ASAP2 DATA OUT3  N10 | B20_|O_L18P_20 B21 |0_L18P 21 | AD26 FPGA DDR2_SDRAM_ODT1 [ u
= | a NC AGS | B22_10_L18P_22 NOPAD/UNCONNECTED_D36 | D31 NC o
m}
FPGA_ASAP2 DATA OUT2 N9 | B20_|O_L18N_20 B21 |0 L18N_21 | AD25 FPGA_DDR2_SDRAM_ODTO
= = = — T — = = - u NC AH8 | B22_10_L18N_22 NOPAD/UNCONNECTED_D37 | D30 NC
FPGA_ASAP2 DATA OUT1  F13 | B20_IO_L19P_20 B21 |0 L19P 21 | AD24 FPGA_DDR2_SDRAM_CKE1 = u
u NC AG10 | B22_|0_L19P_22 NOPAD/UNCONNECTED_D38 | A30 NC
FPGA_ASAP2 DATA OUTO  G13 | B20_|O_L19N_20 B21 |0 L19N 21 | AE24  FPGA_DDR2_SDRAM_CKEO = u
= 5 g n g NC AG11 | B22_10_L19N_22 NOPAD/UNCONNECTED_D39 | B30 NC o
P1V8D_V5
P2V5D_V5 T
P2V5D_V5
2 o 8o
R ¥ U69
xc5vsx50t-3ff1136
FPGA_BANK21 VRN 11 of 11
FPGA_BANK20 VRN B EANK2L VRP AL22 | B25_VCCO_25 DO ( )
g FPGA_BANK20_VRP = - — AK25 | B25_VCCO_25 D1
AN26 | B25_VCCO_25 D2
8o 8o
2<2 N e AL29 | NOPAD/UNCONNECTED_DO
g NC AL30 | NOPAD/UNCONNECTED_D1
g NC AM31 | NOPAD/UNCONNECTED_D2
g NC AL31 | NOPAD/UNCONNECTED_D3
- N w NC AN30 | NOPAD/UNCONNECTED_D4
g NC AM30 | NOPAD/UNCONNECTED_D5
g NC AP30 | NOPAD/UNCONNECTED_D6
g NC AP31 | NOPAD/UNCONNECTED_D7
g NC AM27 | NOPAD/UNCONNECTED_D8
DR-Il SRAM DCI C traint: DCI CASCADE ="211317": s AP29 | NOPADIUNGONNECTED_ DS
- O n S ral n . y e AP29 | NOPAD/UNCONNECTED_D10
— g NC AN29 | NOPAD/UNCONNECTED_D11
Master Bank: 21 mC AP27 | NOPAD/UNCONNECTED D12
- g NC AN27 | NOPAD/UNCONNECTED_D13
g NC AN28 | NOPAD/UNCONNECTED_D14
Slave Bank(s): 13, 17 R NC Ao NoPADUNCOMWNECTED Do
- ] m NC AN25 | NOPAD/UNCONNECTED D16

(requires Master Bank to contain at least e

O OTm 1m

: NC AM26 | NOPAD/UNCONNECTED_D18

one I/O standard that uses VRN/VRP) e
. . . - NC AP26 | NOPAD/UNCONNECTED_D20
NC AP25 | NOPAD/UNCONNECTED_D21

Pin AB27 will be used as dummy Input and fed to a registers i«
B k 13 17 d 21 . h I . d - NC AL24 | NOPAD/UNCONNECTED_D23
t NC AN24 | NOPAD/UNCONNECTED_D24

anks 13, 17, an are in the same column in order. -
- NC AM21 | NOPAD/UNCONNECTED_D26

- NC AM20 | NOPAD/UNCONNECTED_D27

- NC AN23 | NOPAD/UNCONNECTED_D28

- NC AM23 | NOPAD/UNCONNECTED_D29

- NC AN20 | NOPAD/UNCONNECTED_D30

- NC AP20 | NOPAD/UNCONNECTED_D31

- NC AN22 | NOPAD/UNCONNECTED_D32

- NC AM22 | NOPAD/UNCONNECTED_D33

- NC AN18 | NOPAD/UNCONNECTED_D34

- NC AM18 | NOPAD/UNCONNECTED_D35

- NC AP22 | NOPAD/UNCONNECTED_D36

- NC AP21 | NOPAD/UNCONNECTED_D37

- NC AN19 | NOPAD/UNCONNECTED_D38

- NC AP19 | NOPAD/UNCONNECTED_D39
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Table 10-5: GTP_DUAL Power Supply Connections for a Completely Unused

GTP DUAL Column

Xilinx Virtex-5 SX50T MGT 1/0O and Power Inputs

u69

Pin or Pin Pair
MGTRXP / MGTRXIN

Connect To
GND

MGTTAP/ MGTTXIN

Floating, No connection

MGTREFCLEP /MGTREFCLEN

Floating, No connection

MGTITX

GND

MGTTEX

GND

MGTAVTTEXC

Floating, No connection

MGTAVCCPLL

GIND

MGTAVCCHL

ﬁ"'r[:CI["-IT OF EHD

Motes:

1. It Boundary-5can is part of the product verification, connect the analog supply voltage pin MGTAVCC
ot all GTP_DUAL tiles directly without tiltering to the R'Cfll‘ﬁ Sina ot the device. It Boundary-5can is
it |

not part of the product verification, connect MGTAVCC to @

- NC M2
- NC N2
N1

P1

R1

- NC P3
T1

- NC P4
- NC T2
- NC U2
- NC V4
- NC V2
- NC W2
Wi

Y1l

AAl

- NC Y3
AB1

- NC Y4
- NC AB2
- NC AC2
- NC F2
- NC G2
G1

H1

J1

- NC H3
K1

- NC H4
- NC K2
- NC L2
- NC AD2
- NC AE2
AE1

AF1

AGl

- NC AF3
AH1

- NC AF4
- NC AH2
- NC AJ2
- NC B4
- NC B3
A3

A2

C1

- NC D4
D1

- NC E4
- NC D2
- NC E2
- NC AK2
- NC AL2
AL1

AM1

AP2

- NC AL4
AP3

- NC ALS
- NC AN3
- NC AN4
- NC B10
- NC C10
- NC B9
- NC A9
- NC C9
- NC A8
- NC C6
- NC A7
- NC C8
- NC A6
- NC D8
- NC B6
- NC C5
- NC B5
- NC ANS
- NC AM10
- NC ANG
- NC AP6
- NC AM6
- NC AP7
- NC AM9
- NC AP8
- NC AM7
- NC AP9
- NC AL7
- NC AN9
- NC AM5
- NC AN10
- NC c7
- NC D7
- NC AL8
- NC AM8
- NC 95)
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MGTTXPO_112_DO
MGTTXNO_112_DO
MGTRXPO_112_DO
MGTRXNO_112_DO
MGTRXN1_112_DO
MGTREFCLKN_112_DO
MGTRXP1_112_DO
MGTREFCLKP_112_DO
MGTTXN1_112_DO
MGTTXP1_112_DO

MGTRREF_112_DO
MGTTXPO_114_DO
MGTTXNO_114 DO
MGTRXPO_114_DO
MGTRXNO_114_DO
MGTRXN1_114 DO
MGTREFCLKN_114 DO
MGTRXP1_114_DO
MGTREFCLKP_114_DO
MGTTXN1_114 DO

MGTTXP1_114_DO
MGTTXPO_116_DO
MGTTXNO_116_DO
MGTRXPO_116_DO
MGTRXNO_116_DO
MGTRXN1_116_DO
MGTREFCLKN_116_DO
MGTRXP1_116_DO
MGTREFCLKP_116_DO
MGTTXN1_116_DO

MGTTXP1_116_DO
MGTTXPO_118_DO
MGTTXNO_118_DO
MGTRXPO_118_DO
MGTRXNO_118_ DO
MGTRXN1_118 DO
MGTREFCLKN_118_DO
MGTRXP1_118_DO
MGTREFCLKP_118_DO
MGTTXN1_118 DO

MGTTXP1_118_DO
MGTTXPO_120_DO
MGTTXNO_120_DO

xc5vsx50t-3ff1136
(2 of 11)

MGTRXPO_120_DO
MGTRXNO_120_DO
MGTRXN1_120_DO
MGTREFCLKN_120_DO
MGTRXP1_120_DO
MGTREFCLKP_120_DO
MGTTXN1_120_DO

MGTTXP1_120_DO
MGTTXPO_122_DO

000 [O1T

HH

|3

i

@]

Tl m

i H

g S|

(11 CTTT

MGTTXNO_122_DO
MGTRXPO_122_DO
MGTRXNO_122_DO
MGTRXN1_122_ DO
MGTREFCLKN_122_DO
MGTRXP1_122_DO
MGTREFCLKP_122_DO
MGTTXN1_122_DO
MGTTXP1_122_DO

NOPAD/UNCONNECTED_DO
NOPAD/UNCONNECTED_D1
NOPAD/UNCONNECTED_D2
NOPAD/UNCONNECTED_D3
NOPAD/UNCONNECTED_DA4
NOPAD/UNCONNECTED_D5
NOPAD/UNCONNECTED_D6
NOPAD/UNCONNECTED_D7
NOPAD/UNCONNECTED_D8

NOPAD/UNCONNECTED_D9

NOPAD/UNCONNECTED_D10
NOPAD/UNCONNECTED_D11
NOPAD/UNCONNECTED_D12
NOPAD/UNCONNECTED_D13
NOPAD/UNCONNECTED_D14
NOPAD/UNCONNECTED_D15
NOPAD/UNCONNECTED_D16
NOPAD/UNCONNECTED_D17
NOPAD/UNCONNECTED_D18

NOPAD/UNCONNECTED_D19
NOPAD/UNCONNECTED_D20
NOPAD/UNCONNECTED_D21
NOPAD/UNCONNECTED_D22
NOPAD/UNCONNECTED_D23
NOPAD/UNCONNECTED_D24
NOPAD/UNCONNECTED_D25
NOPAD/UNCONNECTED_D26
NOPAD/UNCONNECTED_D27
NOPAD/UNCONNECTED_D28

NOPAD/UNCONNECTED_D29
NOPAD/UNCONNECTED_D30
NOPAD/UNCONNECTED_D31
NOPAD/UNCONNECTED_D32

MGTAVTTTX_112_DO
MGTAVTTRX_112_DO
MGTAVCCPLL_112_DO
MGTAVTTTX_112_D1
MGTAVTTRXC_DO
MGTAVTTTX_114_DO
MGTAVTTRX_114_DO
MGTAVCCPLL_114_DO
MGTAVTTTX_114 D1
MGTAVTTTX_116_DO

MGTAVTTRX_116_DO
MGTAVCCPLL_116_DO
MGTAVTTTX_116_D1
MGTAVTTTX_118_DO
MGTAVTTRX_118_DO
MGTAVCCPLL_118_DO
MGTAVTTTX_118_D1
MGTAVTTTX_120_DO
MGTAVTTRX_120_DO
MGTAVCCPLL_120_DO

MGTAVTTTX_120 D1
MGTAVTTTX_122_DO
MGTAVTTRX_122_DO
MGTAVCCPLL_122_DO
MGTAVTTTX_122_D1
MGTAVCC_112_DO
MGTAVCC_112_D1
MGTAVCC_114 DO
MGTAVCC_114 D1
MGTAVCC_116_DO

MGTAVCC_116_D1
MGTAVCC_118 DO
MGTAVCC_118 D1
MGTAVCC_120_DO
MGTAVCC_120_D1
MGTAVCC_122_DO
MGTAVCC_122 D1

M3

N3

T3

U3

V5

AC3

W3

AB3

V3

F3

G3

K3

L3

AD3

AE3

AH3

AJ3

C4

C3

D3

E3

AK3

AL3

AM4

AM3

R3

R4

AA3

AA4

J3

J4

P1VOD_V5

AG3

AG4

D5

F4

AJ4

AKS
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Xilinx Virtex-5 SX50T Core, I/O, and Auxiliary Power Inputs

UC Davis Confidential Copyright © 2008 VLSI Computation Lab

P1VvOD
o o
P2V5D N N
it c c
=
15 c Rated @ 6A
0 A
Rate Az B P1VOD_V5
-
P2Vv5D V5 A
— o
IeN] <
-
o
® L L L L L C755
L L L L L L L L @ 0.1UF
C319 C309
& > @ N o o © ~ ™ N —
o I I © ® ~ ~ ~ @ ® ® 0.1UF g A 0.1UF g A
N N N N N N N
Q Q Q Q Ol o Ol o O o Ol o O o O o O o 5 > d & &
- - - —42 N N N N N N N l l Q Q Q
N~ N~ N~ ™M N N o\] o\] N N N
5 5 5 3 . . . . . . Ol o O/ 2 O o O o O >
o o o o o o o N N N N N 1 1 L _ o 1
N N N N N _ _ _ _ _ _
o o o o o
L L L L L L L L L L
G4 G
C690
0.1UF g A @ @ L L
1 1 1 1 ® @ @ @ @ C761
S S S S 0.1UF
C214
G2 Gl G2 Gl G2 Gl G2 Gl 0.1UF g A
< N~ © 0
o o o o
8 o 8 o 8 o 3§ o
O 0 0 N N N N
{ @ N N N N 1 1 1 _ 1 1
o o o o -1 -1 -1 ] T -1
*—©@ *—0 ———0 0 — 00 —90
C713 C709 C710 C708 C711 C712 C719 C720
G4 G
0.1UF g A 0.1UF g A 0.1UF g A 0.1UF g A 0.1UF g A 0.1UF g A 0.1UF g A 0.1UF g A
1 1 1 1 1 1 1 1 L L L
o
G4 G G2 @l G2 &1 G2 Gl G2 Gl G2 Gl G2 Gl G2 Gl
C320
*—©O *—©@ *—©@ 0 0O @ 0.1UF g A
@ *—©@ *—©@ O 00— —90
C702 C706 C705 C707 C704 C703 1
0.1UF g & 0.1UF g A 0.1UF g A 0.1UF g A 0.1UF g A 0.1UF g A e
G: G:
G2 &1 G2 Gl G2 Gl G2 Gl G2 Gl G2 Gl
o @
*—© *—© *—© O 0 @ @
@ *—©O *—©O O 00— —90
C698 C696 C699 C700 C716 C721 o ©
0.1UF g A 0.1UF g A 0.1UF g A 0.1UF g A 0.1UF g A 0.1UF g A Q N
O O
+ ) + 2
—0 —D0
& ]
| L L L L L ™ ™
G4 G
G2 G G4 G G2 G G4 G G4 G G2 Gl
@ L L 017
NC
™ ™M (O (o N~ (00 [0 (2] o e~
INNEERRR ARbpREEEERE 2B8REECRNE obhRRECRSEE] 2hRRRERORE| SRBRRR <
ZEPEKER Shiki<kp B> SzkpREikikER <kZEKkEnF> SkzpB Kk - Sphlciekp =)
a
X = I
> Z >
X < O <
O O O @)
8) Q > =
< > L
Z XILINX FPGA
g o o i
S5 R
1 o ° 6 oommmmno oo
— 1of11
w<e it o (1 of 11)
= 0y S
= percerce [
[HEN
w
(o) o)
s
O]
[ OOV O[OV NN (N e AN NN S S < N S (SO0 W W0 W00 L0 LD [©O (O (O KO (O [O ™~ I~ N~~~ [00 [0 [0 [0 & O | oo e~ — mlslsls (AN N[N ANINN NN AN MM MM MmMmMmMmmMmm S NS A A Yol Tl o) To) To) To) LD (O [O (O O KO O (O kO kO [l ol el Sl e el e e o) @) 00 |00 |00 (0 |00 [0 (O IO (O | oo [eolelellislslslislsls! [ OV OOV (N NN (N e NM MMM oMM < N S O LD IO LD KO KO O KO O I~ I~ I~ I~ o0 |0 00 [0 [ & (9] o) @) [ SIS TSI ™M [l 2hndndng < S S
mZmOT P o Pk LOEZOKERZFE 0T N W - 2 - o> THmw dezmonzRop OHREEE S A P R ] e e e e e e e T Ll e e T T e e e e o L e S R ] e = = = e e e T e o L e v ) (e | e i i e et e e e ] e L o ] N N N S N N S N M N N N N N N S N N N N N N M N T N RN N N N N M M M NN A AN N NN NN (O e e N e e [ (e NN NN RO 6 (M e (MMM O O ) (0 |
< < <<k << <k << << << < IR P o zZPbkOER ks F>hmokP Rz SEkoRkmER ShpshikrpPizi UTSRF>roaT <PEirkoLbppP ShphmoRozrEP SkPoKER B o OTZEPER Ok LN >b-|m LerbEkRaimE QoS W WTz SOEIkHKE LR fa) % ]=1 0144 zoekiFrhpbE SRpoERmOE
< ke el < | el << <l < < e il <<l kle <kke k| 2k <| < < << < <R[ kR % <k < << <zl

Capacitor Placement

(bottom side)

P3V3D

L30

P3V3D_V5

T

1 2
®
4£C{HM

Rated @ 6A

+0L€0

+T.LED

(QVAZ
(QVAZ

Nne¢eo
Nne¢eo

42-OHM

1

L31

Rated @ 6A

P1V8D_V5

C471
B 0.1UF

C470
B 0.1UF

1 [>] [>
AN | AN NN

X X X

X2Y

<AL % % capacitor Pl Ak
N > R apacitor Placement | & ®
- (top side)

— - = B — S
> > < >0 > --nnee | < > > > > > > > Z >0 >
C\I C\I '<E | C\I ‘ | C\I ‘ : )(:2\(‘ "<E ‘ ‘ C\I ‘ C\I C\I C\I C\I C\I C\I '<E | C\I ‘ | C\I ‘
> > | X X, | I X > > > > > > | X X,

Capacitor Legend:

PWR

0402

X2Y [ TANT

+1V

+1.8V

- -

+2.5V

)

|

)

|

-

X
I
)

|
e

X2Y |

No Connect Bank 23+3.3V sz 3 X2Yl 3 X2Yl No Connect Bank 23+3.3V sz

No Connec.%ank 5+33%¢v 1 |  =—-—- — S S No Connect Bank5+3.3v. -~ | | =-—-—- —

= > B 3 +3.3V > ) o ‘ = > Bank 3 +3.3V > )

§ | © & 53 X2y X2y | § | % 53 X2y

— + + 0 = | ' L L,,,,,,J — + + 0 = | ' L
é +2.5V Bi 1 +3.3V +1.8V g é +2.5V Bank 1 +3.3V +1.8V g

c L L c .

) Bank 20 Bank 19 | | ‘ Q Bank 20 Bank 19 |

S i _ X2Y X2y | ¢ _ X2Y

< Xilinxg-PGA & | - - & Xilinx FPGA @ -
. — . —

Bank 12 \g;(SOTS Bank 15 - —-—-—- mm - ‘ Bank 12 \QQSSTS Bank 15 - —-—-—-

‘ | : | ‘ |

N B X2Y X2Y, IXCSVSXSOT 3FF1136) X2Y

Bank 18 B' Bank 17 | | @-—-—- = e Bank 18 Bank 17 | | @ -—-—- —

k O N | Bank O L

E +2.5V i3V +1.8V ® ' X2Y - X2Y E +2.5V 3.3V +1.8V ® ' X2Y

m ~ | L _ ] m ~ L
o < o S

= . | Bank 22 Ba'< 2 +3.3V Bank2l | - ——— - - ‘ = . | Bank 22 Bank 2 +3.3V Bank 21 | - ——— -

g | @ @ X2Y X2y | § | ¢© @ X2Y

o A slk4 +25v n 2 | w ‘ o A Bank 4  +2.5V n 2 |

Z ' N — e Z ' e -
+ +

No Connel Bank 6 +2.5V —-—-—- mm oo | No Connect Bank 6 +2.5V —-—-—-

X2Y - X2Y X2Y

| |

No ConneiBank 25 +25%v >~ | R o No Connect Bank 25 +2.5V L

|
|
]
|
|
]
|
|

]

]
X2Y
X2Y
X2Y

)
)

- - — - - - — - - - — - - - — -

+3.3V

,,,,,,,,

]

]

]

L
@) @)
W W
~ ~
~ (6)]
S O e S s
~ ~
C C
) J7
Cc212 C213
B 0.1UF B 0.1UF
o o o o 1
ro ro ro ro _
N N N N
C C C C
Gl (G2
C744 C742 C741 C743 Cc211
B 0.1UF B 0.1UF B 0.1UF B 0.1UF B 0.1UF
Gl (G2 Gl (G2 Gl (G2 G2
C745 C739 C740 C738 C210
B 0.1UF B 0.1UF B 0.1UF B 0.1UF B 0.1UF
Gl (G2 Gl (G2 Gl (G2 G2
C735 C736 C737 C734 C473
B 0.1UF B 0.1UF B 0.1UF B 0.1UF B 0.1UF
Gl (G2 Gl (G2 Gl (G2 G2
C764 C763 C762 C765 C474
B 0.1UF B 0.1UF B 0.1UF B 0.1UF B 0.1UF
Gl (G2 Gl (G2 Gl (G2 Gl (G2

X2Y Capacitor Via Placement

Tantalum/O402 Via Placement

O 1O
O 1O
O 1O

O 1O

VLSI Computation LAB

XILINX VIRTEX-5 SX50T CORE, 1/0, AND AUXILIARY POWER INPUTS

MEAS_MAIN_BOARD

| I ‘ 1 ‘ 1 [ | : 77777 | ‘ 1 ‘ 1

> > | > | > > > | > | - Created by: JEREMY W. WEBB Date:  3-27-2009 12:24

3 Y. 3 N N 3 D 3 3 Y. 3 N N O O Modified by: Date: o

‘ >< [ L>< ‘ L>< ‘ \ >< ! ! >< [ L>< ‘ L>< ‘ -

****** — — oo oo — — PCB NO: Size: g | Sheet 9 of 43 REV: 001
2 3 4 5




** INPUTS **
SDRAM Signals
23-B1,23-B4,23-C1,23-C4 Q—W

23-D3,23-E3,23-E5,27-C1
27-C2,27-C3,27-C4,27-D1
27-D2,27-D3,27-D4,27-E1

27-E4

23-B1,23-B4,23-D3,23-E5 w

27-A3,27-C2,27-D3,27-E1
27-E3

23-D3,23-E5,24-C3,24-D5 w

27-B4,27-C2,27-D3,27-E1 FPGA_DDR2_SDRAM_RASN

24-C3,24-D5,27-A5,27-D3 i
27-E1

24-C3,24-D5,27-A5.27-D3 FPGA_DDR2_SDRAM_CASN -
27-E1

24-C3,24-D5,27-A5,27-D3 FPGA_DDR2_SDRAM_WEN i

27-E1 .

24-C3,24-D5,27-A4,27-C0 > i
27-E1 .

23.B1,23-B4,23-C1,23-D3 { > e it

23-E3,23-E5,27-C1,27-C3
27-C4,27-D1,27-D2,27-D4

23.B1,23-B4, 2313353 O it .

23-E3,23-E5,27-C1,27-C3
27-C4,27-D1,27-D2,27-D4

27-E1 .
23-B1,23-B4,23-E5,27-Cl ) e ettt
27-D4,27-E1 .
23-B1,23-B4,23-E5.27-CL > e it
27-D4,27-E1 .
23.B1,23-84,23-C123-Ca > it
23-D3,23-E3,23-E5,27-C1

27-C3,27-C4,27-D1,27-D2
27-D4,27-E1,27-E2

24-C3,24-D5,27-A4,27-D1 w
27-D3 .
24-C3,24-D5,27-A4,27-D1 w

27-D3
FPGA_DDR2_SDRAM_SDA

15-B5,15-C1,27-D1
FPGA_DDR2_SDRAM_SCL

15-B5,15-C1,27-D1

DDR2 SDRAM SODIMM - MT16HTF25664H — 2GB

256 Meg x 64-Dbits

Provides between 1.024 GS and 1.280 GS storage of sampled data.

u42 u42 u42 u42
MT16HTF12864H
SODIMM Connector MT16HTF12864H P1VSD SDRAM MT16HTF12864H MT16HTF12864H
POV9D_SDRAM_VREF SODIMM Connector — SODIMM Connector SODIMM Connector
— (1 of9)
(30f9) (50f9) (7 of 9)
1 | VREF FPGA_DDR2_SDRAM_DQS2 51 | DQS2 FPGA_DDR2_SDRAM_AOQ 101 | Al - FPGA_DDR2_SDRAM_DQ42 151 | DQ42
2 | VSS_DO - FPGA_DDR2_SDRAM_DM2 52 | DM2 - FPGA_DDR2_SDRAM_Al 102 | AO - FPGA_DDR2_SDRAM_DQ46 152 | DQ46
i 3 | VSS D1 53 | VSS_DO 103 | vDD_DO - FPGA_DDR2_SDRAM_DQ43 153 | DQ43
- FPGA_DDR2_SDRAM_DQ4 4 | DQ4 i 54 | VSS D1 104 | vDD_D1 - FPGA_DDR2_SDRAM_DQ47 154 | DQ47
- FPGA_DDR2_SDRAM_DQO 5 | DQO - FPGA_DDR2_SDRAM_DQ18 55 | DQ18 - FPGA_DDR2_SDRAM_A10 105 | A10/AP 155 | VSS DO
- FPGA_DDR2_SDRAM_DQ5 6 | DQ5 - FPGA_DDR2_SDRAM_DQ22 56 | DQ22 - FPGA_DDR2_SDRAM_BA1l 106 | BAl 156 | VSS D1
- FPGA_DDR2_SDRAM_DQ1 7 | DQ1 - FPGA_DDR2_SDRAM_DQ19 57 | DQ19 - FPGA_DDR2_SDRAM_BAO 107 | BAO - FPGA_DDR2_SDRAM_DQ48 157 | DQ48
8 | VSS D2 - FPGA_DDR2_SDRAM_DQ23 58 | DQ23 - FPGA_DDR2_SDRAM_RASN 108 | RAS# - FPGA_DDR2_SDRAM_DQ52 158 | DQ52
: 9 | VSS D3 59 | VSS_D2 - FPGA_DDR2_SDRAM_WEN 109 | WE# - FPGA_DDR2_SDRAM_DQ49 159 | DQ49
- FPGA_DDR2_SDRAM_DMO 10 | DMO : 60 | VSS D3 - FPGA_DDR2_SDRAM_SNO 110 | SO# - FPGA_DDR2_SDRAM_DQ53 160 | DQ53
- FPGA_DDR2_SDRAM_DQSN_NCO 11 | DQSO# - FPGA_DDR2_SDRAM_DQ24 61 | DQ24 111 | vDD_D2 161 | VSS D2
12 | VSS_D4 - FPGA_DDR2_SDRAM_DQ28 62 | DQ28 112 | vDD_D3 162 | VSS D3
o
FPGA_DDR2_SDRAM_DQSO0 13 | DQSO - FPGA_DDR2_SDRAM_DQ25 63 | DQ25 - FPGA_DDR2_SDRAM_CASN 113 | CAS# - NC 163 | NC_DO
- FPGA_DDR2_SDRAM_DQ6 14 | DQ6 - FPGA_DDR2_SDRAM_DQ29 64 | DQ29 - FPGA_DDR2_SDRAM_ODTO 114 | ODTO - FPGA_DDR2_SDRAM_CK_P1 164 | CK1
: 15 | VSS D5 65 | VSS D4 - FPGA_DDR2_SDRAM_SN1 115 | S1# : 165 | VSS D4
FPGA_DDR2_SDRAM_DQ7 16 | DQ7 : 66 | VSS D5 - FPGA_DDR2_SDRAM_A13 116 | NC/A13 FPGA_DDR2_SDRAM_CK_N1 166 | CK1#
- FPGA_DDR2_SDRAM_DQ2 17 | DQ2 FPGA_DDR2_SDRAM_DM3 67 | DM3 117 | vDD_D4 - FPGA_DDR2_SDRAM_DQSN_NC6 167 | DQS6#
18 | VSS D6 - FPGA_DDR2_SDRAM_DQSN_NC3 68 | DQS3# ? 118 | vDD_D5 168 | VSS D5
o o
FPGA_DDR2_SDRAM_DQ3 19 | DQ3 - NC 69 | NC_DO - FPGA_DDR2_SDRAM_ODT1 119 | ODT1 FPGA_DDR2_SDRAM_DQS6 169 | DQS6
- FPGA_DDR2_SDRAM_DQ12 20 | DQ12 - FPGA_DDR2_SDRAM_DQS3 70 | DQS3 - NC 120 | NC_DO - FPGA_DDR2_SDRAM_DM6 170 | DM6
. 21 | VSS_D7 71 | VSS_D6 121 | VSS DO 171 | VSS D6
FPGA_DDR2_SDRAM_DQ13 22 | DQ13 : 72 | VSS_D7 122 | VSS D1 172 | VSS_D7
- FPGA_DDR2_SDRAM_DQ8 23 | DQ8 FPGA_DDR2_SDRAM_DQ26 73 | DQ26 FPGA_DDR2_SDRAM_DQ32 123 | DQ32 FPGA_DDR2_SDRAM_DQ50 173 | DQ50
: 24 | VSS D8 FPGA_DDR2_SDRAM_DQ30 74 | DQ30 FPGA_DDR2_SDRAM_DQ36 124 | DQ36 FPGA_DDR2_SDRAM_DQ54 174 | DQ54
- FPGA_DDR2_SDRAM_DQ9 25 | DQ9 - FPGA_DDR2_SDRAM_DQ27 75 | DQ27 - FPGA_DDR2_SDRAM_DQ33 125 | DQ33 - FPGA_DDR2_SDRAM_DQ51 175 | DQ51
N
N N
N
u42 u42 u42 u42
MT16HTF12864H MT16HTF12864H MT16HTF12864H MT16HTF12864H
P1v8D_SDRAM P3v3D_SDRAM P3Vv3D_SDRAM
SODIMM Connector — SODIMM Connector SODIMM Connector — — SODIMM Connector
(2 of 9) (4 of 9) (6 of 9) (8 0of 9)
- FPGA_DDR2_SDRAM_DM1 26 | DM1 - FPGA_DDR2_SDRAM_DQ31 76 | DQ31 - FPGA_DDR2_SDRAM_DQ37 126 | DQ37 - FPGA_DDR2_SDRAM_DQ55 176 | DQ55
27 | VSS_DO 77 | VSS_DO 127 | VSS_DO 177 | VSS_DO
£ 28 | VSS D1 FPGA DDR2 SDRAM CKEO £ 78 | VSS D1 128 | VSS D1 178 | VSS D1
- FPGA_DDR2_SDRAM_DQSN_NC1 29 | DQS1# FPGA_DDRZ_SDRAM_CKEl . 79 | CKEO FPGA_DDR2_SDRAM_DQSN_NC4 129 | DQS4# - FPGA_DDR2_SDRAM_DQ56 179 | DQ56
- FPGA_DDR2_SDRAM_CK_PO 30 | CKO i = 1_OK = 80 | CKE1l FPGA_DDR2_SDRAM_DM4 130 | DM4 - FPGA_DDR2_SDRAM_DQ60 180 | DQ60
- FPGA_DDR2_SDRAM_DQS1 31 | DQS1 - R135 . 81 | vDD_DO - FPGA_DDR2_SDRAM_DQS4 131 | DQS4 - FPGA_DDR2_SDRAM_DQ57 181 | DQ57
- FPGA_DDR2_SDRAM_CK_NO 32 | CKO# 8 R1 10K 82 | VDD _D1 132 | VSS D2 - FPGA_DDR2_SDRAM_DQ61 182 | DQ61
33 | VSS_D2 C NC 83 | NC_DO 133 | VSS D3 183 | VSS D2
:: (] ||
34 | VSS_D3 — FPGA_DDR2_SDRAM_A15 84 | NC D1 FPGA_DDR2_SDRAM_DQ38 134 | DQ38 184 | VSS D3
- FPGA_DDR2_SDRAM_DQ10 35 | DQ10 % - FPGA_DDR2_SDRAM_BA2 85 | NC/BA2 - FPGA_DDR2_SDRAM_DQ34 135 | DQ34 - FPGA_DDR2_SDRAM_DM7 185 | DM7
(73]
FPGA_DDR2_SDRAM_DQ14 36 | DQ14 5 - FPGA_DDR2_SDRAM_A14 86 | NC_D2 - FPGA_DDR2_SDRAM_DQ39 136 | DQ39 - FPGA_DDR2_SDRAM_DQSN_NC7 186 | DQS7#
FPGA_DDR2_SDRAM_DQ11 37 | DQ11 L. 87 | VDD_D2 - FPGA_DDR2_SDRAM_DQ35 137 | DQ35 : 187 | VSS_D4
- FPGA_DDR2_SDRAM_DQ15 38 | DQ15 88 | VvVDD_D3 138 | VSS_D4 FPGA_DDR2_SDRAM_DQS7 188 | DQS7
39 | VSS_D4 - FPGA_DDR2_SDRAM_Al2 89 | Al2 139 | VSS D5 - FPGA_DDR2_SDRAM_DQ58 189 | DQ58
40 | VSS_D5 - FPGA_DDR2_SDRAM_All 90 | All - FPGA_DDR2_SDRAM_DQ44 140 | DQ44 . 190 | VSS D5
41 | VSS_D6 - FPGA_DDR2_SDRAM_A9 91 | A9 - FPGA_DDR2_SDRAM_DQ40 141 | DQ40 FPGA_DDR2_SDRAM_DQ59 191 | DQ59
42 | VSS_D7 - FPGA_DDR2_SDRAM_A7 92 | A7 - FPGA_DDR2_SDRAM_DQ45 142 | DQ45 - FPGA_DDR2_SDRAM_DQ62 192 | DQ62
FPGA_DDR2_SDRAM_DQ16 43 | DQ16 - FPGA_DDR2_SDRAM_AS8 93 | A8 - FPGA_DDR2_SDRAM_DQ41 143 | DQ41 . 193 | VSS D6
FPGA_DDR2_SDRAM_DQ20 44 | DQ20 - FPGA_DDR2_SDRAM_AG6 94 | A6 144 | VSS D6 o FPGA_DDR2_SDRAM_DQ63 194 | DQ63
- FPGA_DDR2_SDRAM_DQ17 45 | DQ17 95 | vDD_D4 145 | VSS D7 b FPGA_DDR2_SDRAM_SDA 195 | SDA
4
- FPGA_DDR2_SDRAM_DQ21 46 | DQ21 96 | VDD_D5 FPGA_DDR2_SDRAM_DQSN_NC5 146 | DQS5# . 196 | VSS D7
47 | VSS_D8 - FPGA_DDR2_SDRAM_A5 97 | A5 FPGA_DDR2_SDRAM_DM5 147 | DM5 FPGA_DDR2_SDRAM_SCL 197 | SCL
: 48 | VSS_D9 - FPGA_DDR2_SDRAM_A4 98 | A4 - FPGA_DDR2_SDRAM_DQS5 148 | DQS5 . 198 | SAO
- FPGA_DDR2_SDRAM_DQSN_NC2 49 | DQS2# - FPGA_DDR2_SDRAM_A3 99 | A3 149 | VSS D8 199 | VDDSPD
- NC 50 | NC_DO - FPGA_DDR2_SDRAM_A2 100 | A2 150 | VSS D9 PuII—up required due to open drain interfacl 200 | SA1
N
N N N

201
202
203
204

MT16HTF12864H
SODIMM Connector

PIN1
PIN2
PAD1
PAD2

u42

P3V3D P3V3D_SDRAM
L115
: @
56-OHM o . . . . .
% POVIOD_SDRAM_VTT
5 ermination pecoupiling erminations
N FPGA_DDR2_SDRAM_BA2 R36
< FPGA_DDR2_SDRAM_BA1 R37 49.9
P1v8D » P1V8D_SDRAM POVED_SDRAMVIT Place DDR2 SDRAM termination Decoupling POVOD_SDRAM_VTT FPGA_DDR2_SDRAM_BAO 49.9 R38
: ° near SODIMM. One 0.1uF capacitor per 2 VDD pins. : FPGA_DDR2_SDRAM_SN1 R39 49.9
56-OHM FPGA_DDR2_SDRAM_A15 R34
Q ® ° FPGA_DDR2_SDRAM_SNO 49.9 R40
- % FPGA_DDRZ_SDRAM Al4 R3S 499 : FPGA_DDR2_SDRAM_ODTRA41 49.9
S C330 C331 C316 C329 C327 C332 FPGA DDR2 SDRAM Al3 49.9 R29 = = = .
< o g 0.1UF g 0.1UF g 0.1UF g 0.1UF g 0.1UF g 0.1UF = = = : FPGA_DDR2_SDRAM_ODTO 49.9 R47
il ia? _ FPGA_DDR2_SDRAM_Al12 R28 49.9 m FPGA DDR2_ SDRAM CKER45 o'
—3 1 | 1 1 1 1 FPGA_DDR2_SDRAM_A11 49.9 R27
POV9D_VREF POVOD_SDRAM_VREF B T — T T T T oA BoRs SDRAM AL Fooe (Y FPGA_DDR2_SDRAM_CKEO 49.9 R45
L113 = = = : g FPGA_DDR2_SDRAM_CASIR44 49.9
1 56-OHM ’ P - . e e e FPGA DDR2 SDRAM A9 299 R25 FPGA_DDR2_SDRAM_RASN 49.9 R43
: - o FPGA_DDR2_ 3 .
g <~ FPGA_DDR2_SDRAM A8 _ R24 49.9 g FPGA_DDR2_SDRAM_WENR42 49.9
§:£ . . . . . FPGA_DDR2_SDRAM_A7 49.9 R23 49.9
c Place DDR2 SDRAM termination Decoupling near terminated signals. :
FPGA_DDR2_SDRAM_AG6 R22 49.9
< ¢ FPGA_DDR2_SDRAM_A5 49.9 R21
POVOD_ VTT POVOD_SDRAM VTT C232 C231 C235 C233 C234 C315 FPGA_DDR2_SDRAM_ A4 R20 49.9
-1 L114 -1 © B 0.1UF B 0.1UF B 0.1UF B 0.1UF B 0.1UF B 0.1UF
A ° 3 FPGA_DDR2_SDRAM_A3 49.9 R31
? 2
56-OHM o 13 1 | 1 L L 1 FPGA_DDR2_SDRAM A2  R30 49.9 ' .
(o] —O . - 77 77 77 - = = = :
_ 2 po_ DOR? SORAVL AL e VLS Computation LAB
T e - e e e - FEOADRIESRANLAS K =2 Title: DDR2 SDRAM SODIMM - MT16HTF25664H — 2GB
N 49.9 - - -
N File: MEAS_MAIN_BOARD
Created by: JEREMY W. WEBB Date:  4-20-2009_13:35
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** INPUTS **

SRAM Write Data
23.B3,23-C3,23-C5,23-D5 ) e —

24-D3,24-E5,28-B2,28-C2
28-E2,29-C4,29-E1

SRAM Control

24-C3,24-E5,28-B2,28-E2
29-C4,29-E1

24-C3,24-E5,28-B4,28-E2
29-C4,29-E1
23-B3,23-C3,23-D5,23-E5
24-D3,24-E5,28-A2,28-B2
28-E2,29-C4,29-E1

28-E2,29-C3,29-E1
24-D3,24-E5,28-C5,28-D2

FPGA_SRAM_WRN

FPGA_SRAM_RDN

24-C3,24-D3,24-E5,28-C7 w

FPGA_SRAM_DLL_OFFN

SRAM Clocks

24-D3,24-D5,28-A2,28-D2
29-C3,29-E1
24-D3,24-D5,28-A2,28-D2
29-C3,29-E1

FPGA_SRAM_K_CLK_P

FPGA_SRAM_K_CLK_N

QDR-Il SRAM - Address, Data, Control
Samsung K7R323684C-EC250

+ OUTPUTS **
SRAM Read Data
e ibitelll . 53.D4,23-E1,23-E4,28-B4

28;C4,28-E7

SRAM Read Clock

FPGA_SRAM_CQ CLK_P
FPGA_SRAM_CQ CLK_N

23-D4,23-E1,28-A4,28-E7

[ 23-D4,23-E1,28-A4,28-E7

u
- - - 1
QDR ” SRAM Read/W”te Data QDR ” SRAM AddreSSJseOOhm Resistors In case
we use Cypress CY7C1415AV18,
All data, address, clocks must have equal length lines _ Renesas R1Q3A3636ABG, or
- All data, address, clocks must have equal length lines !
: NEC uPD44325364F5-E40-EQ2-A
k7r323684c-ec25 U70
(3 of 3)
k7r323684c-ec25
(2 of 3)
g FPGA_SRAM_WDATAO P10 | B2 DO B3 Q0 | P11 FPGA_SRAM RDATAO 51 SA DO | A FPGA SRAM ADDRO
FPGA_SRAM_WDATA1 N1l | B2 D1 B3 Q1 | M10 FPGA_SRAM_RDATAL = = ~ u
= u [T B1 _SA D1 | B4 FPGA_SRAM_ADDR1
FPGA_SRAM_WDATA2 M1l | B2 D2 B3 Q2 | L11 FPGA_SRAM_RDATA2 u
= u 0 B1_SA_D2 | B8 FPGA_SRAM_ADDR2
g FPGA_SRAM_WDATA3 K10 | B2 D3 B3 Q3 | K11 FPGA_SRAM RDATA3 o g TMS_SRAM R10 | BO_TMS 51 oA b3 | ot CoGA SRAM ADDRS3 u
FPGA_SRAM_WDATA4 J11 | B2 D4 B3 Q4 | J10 FPGA_SRAM_RDATA4 TDI_SRAM R11 | BO_TDI =20 = = n
= u = B1 _SA D4 | C7 FPGA SRAM ADDR4
FPGA_SRAM_WDATA5 G11 | B2_D5 B3 Q5 | F11 FPGA_SRAM_RDATAS TCK_SRAM R2 | BO_TCK n
= u = 0 B1_SA D5 | N5 FPGA SRAM_ADDRS5
FPGA_SRAM_WDATAG E10 | B2 D6 B3 Q6 | E11 FPGA_SRAM_RDATAG TDO_SRAM R1 | BO_TDO n
= u = B1_SA_D6 | N6 FPGA_SRAM_ADDRG
FPGA_SRAM_WDATA7 D11 | B2 D7 B3 Q7 | C10 FPGA_SRAM_RDATA7 u
[ | I | | R675 B1 SA D7 | N7 FPGA_SRAM_ADDR7Y
FPGA_SRAM_WDATAS Cll | B2 D8 EgEEn F B3 Q8 | B11l FPGA_SRAM_RDATAS H11 | BO_ZQ n
= [ ] u < B1_SA D8 | P4 FPGA_SRAM_ADDRS
FPGA_SRAM_WDATA9 N10 | B2 D9 B3 Q9 | P9 FPGA_SRAM_RDATA9 u
= H n 249 B1 SA D9 | P5 FPGA_SRAM_ADDR9
g FPGA_SRAM_WDATA10 M9 | B2 D10 - - B3_Q10 | N9 FPGA_SRAM_RDATAL0 g FPGA_SRAM_DLL OFFN H1 | BO_Doff N u
FPGA_SRAM_WDATA11 L9 | B2 D11 B3 Q11 | L10 FPGA_SRAM_RDATA11
= = — - R Q - - n R589 [T1 B1_SA_D10 | P7 FPGA_SRAM_ADDRI10
FPGA_SRAM_WDATA12 J9 | B2 D12 M B B3 Q12 | K9 FPGA_SRAM_RDATA12 TP206 C6 | BO_NC u
= - H n B1 SA D11 | P8 FPGA_SRAM_ADDR11
FPGA_SRAM_WDATA13 G10 | B2 D13 B3 Q13 | G9 FPGA_SRAM_RDATA13 DD u
[ H F | NL B1_SA D12 | R3 FPGA_SRAM_ADDR12
FPGA_SRAM_WDATA14 F9 | B2 D14 B3 Q14 | F10 FPGA_SRAM_RDATA14 u
= u B1 _SA_D13 | R4 FPGA SRAM ADDR13
FPGA_SRAM_WDATA15 D10 | B2 D15 B3 Q15 | E9 FPGA_SRAM_RDATA15 u
= O 0O 0O u Bl _SA_D14 | R5 FPGA SRAM_ADDR14
FPGA_SRAM_WDATA16 C9 | B2 D16 B3_Q16 | D9 FPGA_SRAM_RDATA16 u
= u B1_SA_D15 | R7 FPGA_SRAM_ADDRI15
FPGA_SRAM_WDATA17 B9 | B2 D17 O B3 Q17 | B10 FPGA_SRAM_RDATA17 u
= u B1_SA_D16 | R8 FPGA_SRAM_ADDR16
FPGA_SRAM_WDATA18 B3 | B2 D18 B3 Q18 | B2 FPGA_SRAM_RDATA18 u
= u B1_SA_D17 | R9 FPGA_SRAM_ADDR17
g FPGA_SRAM_WDATA19 C3 | B2 D19 B3_ Q19 | D3 FPGA_SRAM_RDATAL9 o e u
FPGA_SRAM_WDATA20 D2 | B2 D20 B3 Q20 | E3 FPGA_SRAM_RDATA20
= u (1] [T B1_NC/SA_D18 | A3 TP250
FPGA_SRAM_WDATA21 F3 | B2 D21 ] B3 Q21 | F2 FPGA_SRAM_RDATA21 =
- u B1_NC/SA_D19 | A10 TP251
g FPGA_SRAM_WDATA22 G2 | B2 D22 B3 Q22 | G3 FPGA_SRAM RDATA22 o 51 NG/SA D20 | Ao e
g FPGA_SRAM_WDATA23 J3 | B2 D23 3 F B3 Q23 | K3 FPGA_SRAM RDATA23 o - - 29
g FPGA_SRAM_WDATA24 L3 | B2 D24 E[ B3 Q24 | L2 FPGA_SRAM RDATA24 o
g FPGA_SRAM_WDATA25 M3 | B2 D25 L] L B3 Q25 | N3 FPGA_SRAM RDATA25
g FPGA_SRAM_WDATA26 N2 | B2 D26 ] l [ ] B3 Q26 | P3 FPGA_SRAM RDATA26 o
g FPGA_SRAM_WDATA27 Cl | B2 D27 B3 Q27 | B1 FPGA_SRAM_RDATA27 o
- FPGA_SRAM_WDATAZ28 D1 | B2 D28 N 1 B3 Q28 | C2 FPGA_SRAM_RDATAZ28 - P1V8D_SRAM
g FPGA_SRAM_WDATA29 E2 | B2 D29 0 a0 B3.Q29 | E1 FPGA SRAM_RDAT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>