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3                SCHEMATIC DESIGN SHEET/BLOCK INDEX
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6A                +12V SUPPLY INPUT
6B                +12V FILTERING
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6                MAIN POWER INPUT AND FAN CONTROL

A INDEX
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2                SCHEMATIC DESIGN SHEET/BLOCK INDEX
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15C                VREF DECOUPLING CAPACITORS
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17A                HW and Slot ID
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20B                TEMP SENSOR 1B
20C                TEMP SENSOR 1C
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9E                +5.5V FILTER
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9G                +5.5V FILTER
9H                +3.3V SIGNAL SOURCE ANALOG SUPPLY REGULATION
9I                +5.5V FILTER
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SHEET/BLOCK

22                XILINX VIRTEX-5 SX50T CONFIGURATION
22B                VIRTEX-5 SX50T CCLK
22C                SYSTEM MONITOR PRECISION REFERENCE
22D                VIRTEX-5 SX50T FPGA CONFIGURATION MODE
22E                VIRTEX-5 SX50T FPGA SPI MODE

23                XILINX VIRTEX-5 SX50T I/O
23B                DDR2/QDR-II REFERENCE

24                XILINX VIRTEX-5 SX50T I/O

25                XILINX VIRTEX-5 SX50T MGT I/O AND POWER INPUTS

26                XILINX VIRTEX-5 SX50T CORE, I/O, & AUXILIARY POWER INPUTS

27                DDR2 SDRAM SODIMM - MT16HTF25664H (2GB)
27B                DDR2 TERMINATION/POWER INPUTS
27C                DDR2 TERMINATION DECOUPLING
27D                DDR2 TERMINATIONS

28                QDR-II SRAM - ADDRESS, DATA, CONTROL
28A                QDR-II SRAM READ/WRITE DATA
28B                QDR-II SRAM ADDRESS

29                QDR-II SRAM - POWER AND TERMINATIONS
29A                QDR-II SRAM DECOUPLING
29B                QDR-II SRAM TERMINATION DECOUPLING
29C                QDR-II SRAM WRITE DATA, ADDRESS TERMINATIONS
29D                QDR-II TERMINATION/POWER INPUTS

30                XILINX VIRTEX-5 SX50T FPGA PERIPHERALS
30A                PUSH-BUTTONS
30B                DEBUG LEDS
30C                USB TYPE-B PERIPHERAL (BACK-UP)
30D                USB-TO-RS-232 DEBUG INTERFACE
30E                100MHZ DIGITAL CLOCK
30F                MICROSD CARD (2GB)
30G                LOGIC ANALYZER HEADER

31                SPECTRUM ANALYZER IF AND SIGNAL SOURCE BLOCK DIAGRAMS

32               SPECTRUM ANALYZER IF ESTIMATED PERFORMANCE

33                SPECTRUM ANALYZER IF

33B                LNA (+14DBM)
33C                1DB PAD
33D                ANTI-ALIAS FILTER
33E                1DB PAD
33F                PRE-AMPLIFIER (+6DBM)

34                SIGNAL SOURCE
34A                HIGH-SPEED DAC (16-BITS, 1GS/S)
34B                OUTPUT STAGE
34C                ANTI-IMAGE FILTER
34D                AMPLIFIER

35A                TRIGGER INPUT BUFFER
35B                TRIGGER OUTPUT BUFFER
35C                +5.5V FILTER
35D                +2.5V TRIGGER ANALOG SUPPLY REGULATION
35E                AUXILIARY INPUT

36                ASAPV2 #1 DATA IN/OUT, CONFIG, ANALOG, TEST
36A                ASAP CONFIG LEVEL TRANSLATE
36B                ASAP MAIN DATA INPUT AND OUTPUT
36C                ASAP CONFIGURATION AND TEST PORT
36D                ASAP ANALOG AND MISCELLANEOUS I/O

37                AGILENT 16902A LOGIC ANALYZER SOFT-TOUCH CONNECTOR
37A                SOFT-TOUCH SINGLE-ENDED PROBE (E5390A)

38                ASAPV2 #1 POWER SUPPLY INPUTS

39                ASAPV2 #1 POWER SUPPLY DECOUPLING

40                ASAPV2 #2 DATA IN/OUT, CONFIG, ANALOG, TEST
40A                ASAP CONFIG LEVEL TRANSLATE
40B                ASAP MAIN DATA INPUT AND OUTPUT
40C                ASAP CONFIGURATION AND TEST PORT
40D                ASAP ANALOG AND MISCELLANEOUS I/O

41                AGILENT 16902A LOGIC ANALYZER SOFT-TOUCH CONNECTOR
41A                SOFT-TOUCH SINGLE-ENDED PROBE (E5390A)

42                ASAPV2 #2 POWER SUPPLY INPUTS

43                ASAPV2 #2 POWER SUPPLY DECOUPLING

33A                3DB PAD

33G                HIGH-SPEED ADC (12-BIT, 500MS/S)
33H                HIGH-SPEED ADC DECOUPLING

34H                OPA695 DECOUPLING

34F                SIGNAL SOURCE OUTPUT

35                TRIGGER INPUT/OUTPUT AND AUXILIARY INPUT

34E                3DB PAD

34G                DAC5682 DECOUPLING
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Data Sheets and User Guides:

TI DAC5682Z 16-bit, 1GS/s:

TI ADS5463 12-bit, 500MS/s:

Xilinx Virtex-5 SX50T:

2. PTH08T260WAZ Data Sheet: http://focus.ti.com/lit/ds/symlink/pth08t260w.pdf

4. TPS79601 Data Sheet: http://focus.ti.com/lit/ds/symlink/tps79601.pdf
3. PTH12050YAZ Data Sheet: http://focus.ti.com/lit/ds/symlink/pth12050y.pdf

7. LP2951D Data Sheet: http://focus.ti.com/lit/ds/symlink/lp2951.pdf
6. TPS73701 Data Sheet: http://focus.ti.com/lit/ds/symlink/tps73701.pdf
5. TPS74201 Data Sheet: http://focus.ti.com/lit/ds/symlink/tps74201.pdf

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

10. TPS3808G25 Data Sheet: http://focus.ti.com/lit/ds/symlink/tps3808g25.pdf

TI Power Supply Regulators:

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

1. PTH08T220WAZ Data Sheet: http://focus.ti.com/lit/ds/symlink/pth08t220w.pdf

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

TI High-Speed Op-Amps: THS4302, THS4509, OPA695

1. ADS5463 Data Sheet: http://focus.ti.com/lit/ds/symlink/ads5463.pdf

1. DAC5682Z Data Sheet: http://focus.ti.com/lit/ds/symlink/dac5682z.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

8. System Monitor Guide: http://www.xilinx.com/support/documentation/user_guides/ug192.pdf
7. PCB Designer's Guide: http://www.xilinx.com/support/documentation/user_guides/ug203.pdf
6. Rocket I/O GTP Guide: http://www.xilinx.com/support/documentation/user_guides/ug196.pdf
5. Configuration Guide: http://www.xilinx.com/support/documentation/user_guides/ug191.pdf
4. Packaging and Pinout: http://www.xilinx.com/support/documentation/user_guides/ug195.pdf
3. User Guide: http://www.xilinx.com/support/documentation/user_guides/ug190.pdf
2. DC and Switching: http://www.xilinx.com/support/documentation/data_sheets/ds202.pdf
1. Data Sheet: http://www.xilinx.com/support/documentation/data_sheets/ds100.pdf

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. OPA695 Data Sheet: http://focus.ti.com/lit/ds/symlink/opa695.pdf

TI Fan Controllers

Samsung QDR-II SRAM:

1. K7R323684C-EC250 Data Sheet: http://www.samsung.com/global/system/business/semiconductor/product/2007/7/30/948789ds_k7r32xx84c_rev11.pdf

1. AD9516-3 Data Sheet: http://www.analog.com/UploadedFiles/Data_Sheets/AD9516_3.pdf

UC Davis Confidential Copyright © 2008 VLSI Computation Lab

Notes and References

Analog Devices Clock PLL IC:

Micron DDR2 SDRAM SODIMM:

1. MT16HTF25664HY-667E1 Data Sheet: http://download.micron.com/pdf/datasheets/modules/ddr2/HTF16C128 256x64H.pdf
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Place on perimeter of FPGA.

Instrument Fan #1 Control

Instrument Fan #2 Control
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B +12V Filtering C +12V Analog and Digital Filtering
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All components close to DC/DC

Place the resistor as close to the regulator as possible.

using dedicated PCB traces.

Connect the resistor directly between pins 7 and 3

All components close to DC/DC

Place the resistor as close to the regulator as possible.

Connect the resistor directly between pins 8 and 4

using dedicated PCB traces.

Place the resistor as close to the regulator as possible.

Connect the resistor directly between pins 8 and 4

using dedicated PCB traces.

Place the resistor as close to the regulator as possible.

Connect the resistor directly between pins 8 and 4

using dedicated PCB traces.

Place the resistor as close to the regulator as possible.

Connect the resistor directly between pins 8 and 4

using dedicated PCB traces.
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1.2V, 500mA

0.8V

Equiv. ESR 9.1mOhms

Digital Power Supply Sequence Order:

1.0V  Rset = 20.0kOhm,  PTH08T220W, Vout = 1.011979 V

A +3.3V Digital Power Supply +1.2V Digital Power Supply

+2.5V Digital Power Supply

+1.8V Digital Power Supply

DDR/QDR VTT/VREF Generation

+1.0V Digital Power Supply

POWER LEDsB

Green LED (LNJ308G8LRA):

RLED = (VCC - VF)/IF

VF = 1.9V IF = 5mA

GROUND Tst Pts

PLACE LEDs NEAR EDGE OF BOARD

Load Jumper to Disable DC/DC Converters

C D

1. +12V Input

1.8V  Rset = 4.75 kOhm,  PTH08T220W, Vout = 1.806505 V

JTAG Header
Xilinx Platform USB

10MHz Reference LVDS to LVTTL

Digital Supply Sequencers
2. +3.3V

3. +2.5V, +1.8V,  +1.2V, +1V, DDR VTT/VREF

2.5V  Rset = 2.32 kOhm,  PTH08T220W, Vout = 2.53 V

3.3V  Rset = 1.21 kOhm,  PTH08T220W, Vout = 3.303636 V

All components close to DC/DC

All components close to DC/DC

All components close to DC/DC

All components close to DC/DC

Sync Generation CPLD

CPLD JTAG Configuration

PTH08T220WAZ
DISABLE

F G

H

I

J

K

L

M

N
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Xilinx Virtex-5 SX50T Digital Supply Regulation and Sequencing

+5V Digital Supply RegulationE

5.0V  Rset = 165 Ohm,  PTH08T260W, Vout = 5.01 V
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Digital Power Supply Sequence Order:

1. +12V Input

POWER LEDs GROUND Tst Pts

+1.0V Digital Power Supply

+1.3V Digital Power Supply

2. +3.3V

3. +2.5V

4. +1.3V, +1V

All components close to DC/DC

All components close to DC/DC

1.0V  Rset = 20.0kOhm,  PTH08T220W, Vout = 1.011979 V

A

Digital Supply Sequencer #2

Digital Supply Sequencer #1

CT should be >= 100pF
CT can be adjusted to change program time between 1.25ms and 10s

Allow for second level of sequencing if necessary

CT(nF) = {td[s]-(0.5*10^-3[s])}*175

Load Jumper to Disable DC/DC Converters

VF = 1.9V

RLED = (VCC - VF)/IF

IF = 5mA

Green LED (LNJ308G8LRA):

PLACE LEDs NEAR EDGE OF BOARD

UC Davis Confidential Copyright © 2008 VLSI Computation Lab

Spread out over board

B

C D

E F

AsAP Digital Power Regulation and Sequencing

1.0V  Rset = 20.0kOhm,  PTH08T220W, Vout = 1.011979 V

using dedicated PCB traces.

Connect the resistor directly between pins 8 and 4

Place the resistor as close to the regulator as possible.

using dedicated PCB traces.

Connect the resistor directly between pins 8 and 4

Place the resistor as close to the regulator as possible.
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+5.5V Filter

using dedicated PCB traces.

Connect the resistor directly between pins 8 and 4

Place the resistor as close to the regulator as possible.

All components close to DC/DC

B POWER LEDs

PLACE LEDs NEAR EDGE OF BOARD

Green LED (LNJ308G8LRA):

RLED = (VCC - VF)/IF

VF = 1.9V IF = 5mA

52.3k 30.1k +3.3V

3.3V, 600mA

3.3V, 600mA

Vout = 1.21 * (1 + (R1/243)) = 5.210849383 V

All components close to TPS79601 All components close to TPS79601

A +5.5V Analog Supply Regulation

+3.3V Signal Source Analog Supply Regulation+5.5V Filter

+3.3V Clock Divider Analog Supply Regulation+5.5V Filter

+3.3V Clock Analog Supply Regulation+5.5V Filter

+5.2V Analog Supply Regulation+5.5V Filter
Power Dissipation = (5.5V - 5V)*1A = 500mW

D

All components close to DC/DC

+3.3V AIF Digital Supply RegulationE F

G H

I J

K L

M N

C +3.3V AIF Analog Supply Regulation
5.5V  Rset = 100 Ohm,  PTH08T220W, Vout = 5.498027315 V

Analog Power Regulation - Part 1 of 2
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Vout = -1.186 * (1 + (R1/R2)) = -5.22558788 V
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Vout = -1.186 * (1 + (R1/R2)) = -2.500088 V

R1 R2 Vout
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+8V Analog Supply Regulation

Shielded
Isat: 9.36A
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Debug

All components close to DC/DC

Place the resistor as close to the regulator as possible.

using dedicated PCB traces.

Connect the resistor directly between pins 7 and 3
2.5V  Rset = 2.32 kOhm,  PTH08T260W, Vout = 2.53 V

-6V  Rset = 17.3 kOhm,  PTN78060A, Vout = -6V

-6V Analog Supply Regulation

Vout = -1.186 * (1 + (R1/R2)) = -5.22558788 V

All components close to DC/DC

All components close to DC/DC

All components close to DC/DC

-5.2V Analog Supply Regulation

+1.8V Analog Supply RegulationB +2.5V Analog Supply Regulation+12V AnalogA C

D E

F

IF = 5mA

RLED = (VCC - VF)/IF

VF = 1.9V

Green LED (LNJ308G8LRA):

PLACE LEDs NEAR EDGE OF BOARD

1.8V, 1A

28.7k 56.2k +1.818V

G

All components close to LP2951D

Power Dissipation = (12V -8V)*60mA = 240mW

Vout = 1.235 * (1 + (R1/100k)) = 8.01515 V

All components close to LP2951D

Analog Power Regulation - Part 2 of 2
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under-shoot on clocks.
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Zero Ohm used in case we

under-shoot on clocks.
need to dampen over- or
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Place near FPGA

250MHz, LVPECL

250MHz, LVDS

500MHz, LVPECL

LVDS FPGA Inputs

AD9516 High-Speed Clock Generation PLL

UC Davis Confidential Copyright © 2008 VLSI Computation Lab

(Rated @ 6A)

FBMJ2125HS420-T

HIGH-SPEED CLOCK GENERATION

10 MHz Reference Clock Buffer

10MHz Reference

High-Speed Clock Outputs (LVPECL)

High-Speed Clock Outputs (LVDS)

(Rated @ 6A)

FBMJ2125HS420-T

+8V Analog: I = 27mA

** INPUTS **

AD9516 Control

Large Swing ECL Driver

B C

Vidiff = 0.1V to 1.5V

Vicm = 0.6V to 2.2V

Vodiff = 790mV

Vocm = 1.12V

Vocm = 1.335V

Vodiff = 600mV

CLKVDD = 1.8V

Vidiff = 0.5V to 1V

Vicm = 0.9V

Vocm = 920mV

Vodiff = 960mV

+3.3V Clock: I = 455mA max

+2.5V Clock: I = 300mA max

Place near FPGA

** OUTPUTS **

AD9516 Control

AD9516 Status Signals

D AD9516 LVPECL Clock Terminations E AD9516 Main Power Supply Decoupling

Vicm = 0.6V to 2.2V

Vidiff = 0.1V to 1.5V

VCCO_3 = 2.5V

Vocm = 1.12V

Vodiff = 790mV

VS_LVPECL = 3.3VVS_LVPECL = 3.3V

VS_LVPECL = 3.3V
VS_LVPECL = 3.3V

Place near AD9516

Place near AD9516 Place near DAC5682

Place near ADS5463

AVDD = 5.2V

Vidiff = 0.5V to 5V

Vicm = 2.4V

100 Ohm Termination

located on DAC Sheet

located on ADC Sheet

100 Ohm Termination

A AD9516 LVPECL Power Supply Decoupling

VCCO_3 = 2.5V

Place as close as

possible to FPGA Pins

possible to FPGA Pins

Place as close as

Terminated in FPGA Fabric

Virtex 5 Bank 4

AD9516 Test Clock Output
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TOFROM

JTAG Cable

must be placed near the Configuration PROM.

transmission line.

and is a 50 Ohm controlled impedance

FPGA_CCLK requires an end termination

FPGA_CCLK Stub Length from S3A to SPI Flash < 12.5 mm

NOTES:MASTER JTAG CHAIN MAPPING

Xilinx Platform USB
JTAG Header

The end termination

Xilinx Platform USB
SPI Header

Configuration SPI Flash PROM / JTAG InterfaceA

B C

RE-PROGRAM
PUSH TO

Configuration starts on rising edge.
Holds off configuration while low.

eachother with Silkscreen Labels.
Place Green and Red LED next to

0 0

CPU Interrupts

** INPUTS ** ** OUTPUTS **

CPU Interrupts

S3A Control

S3A Control

JTAG Cable

V5 Data

Virtex 5 SX50T: VCCO_0 = 3.3V, VCCO_2 = 3.3V
Spartan 3A: VCCO_2 = 3.3V, VCCAUX = 3.3V
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A20 B0_IO_L03N_0
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T20B1_IO_L11P_1
T22B1_IO_L11N_1
R17B1_IP_L12P_1
R18B1_IP_L12N_1/VREF_1
R20B1_IO_L13P_1

T19B1_IO_L13N_1
R21B1_IO_L14P_1
R22B1_IO_L14N_1
P20B1_IO_L15P_1
P22B1_IO_L15N_1/VREF_1
N15B1_IP_L16P_1
N16B1_IP_L16N_1/VREF_1
R19B1_IO_L17P_1/A2
P18B1_IO_L17N_1/A3
N22B1_IO_L18P_1/A4

N21B1_IO_L18N_1/A5
N20B1_IO_L19P_1/A6
N19B1_IO_L19N_1/A7
N18B1_IO_L20P_1/A8
N17B1_IO_L20N_1/A9
M17B1_IP_L23P_1
M16B1_IP_L23N_1
K22B1_IO_L26P_1/A10
J22B1_IO_L26N_1/A11
M15B1_IP_L27P_1/VREF_1

L16B1_IP_L27N_1
L18B1_IO_L28P_1
L19B1_IO_L28N_1
J21B1_IO_L29P_1/A12
J20B1_IO_L29N_1/A13
H22B1_IO_L30P_1/A14
G22B1_IO_L30N_1/A15
L15B1_IP_L31P_1
K16B1_IP_L31N_1
K17B1_IO_L32P_1

K18B1_IO_L32N_1
H21B1_IO_L33P_1/A16
H20B1_IO_L33N_1/A17
F22B1_IO_L34P_1/A18
F21B1_IO_L34N_1/A19
K14B1_IP_L35P_1/VREF_1
K15B1_IP_L35N_1
G19B1_IO_L36P_1
G20B1_IO_L36N_1
J18B1_IO_L37P_1

H19B1_IO_L37N_1
E20B1_IO_L38P_1
F20B1_IO_L38N_1
H17B1_IP_L39P_1
H18B1_IP_L39N_1
F19B1_IO_L40P_1
F18B1_IO_L40N_1
E22B1_IO_L41P_1
D22B1_IO_L41N_1
D21B1_IO_L42P_1

D20B1_IO_L42N_1
J16B1_IP_L43P_1
J15B1_IP_L43N_1/VREF_1
C22B1_IO_L44P_1/A20
C21B1_IO_L44N_1/A21
B22B1_IO_L45P_1/A22
B21B1_IO_L45N_1/A23
G18B1_IO_L46P_1/A24
G17B1_IO_L46N_1/A25
H16B1_IP_L47P_1/VREF_1

H15B1_IP_L47N_1

XC3S1400A-4FGG484C
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Reach Display Interface

AMC6821 Fan #1 Control

(3.3V)

(2.5V)

(3.3V)

XC3S1400A-4FG484C

Bank 1

Bank 0

Bank 3

Bank 2

Bank 3 (2.5V):

Place near Bank 3 of Spartan 3A

*** INPUTS ***

uBlaze SDRAM

(3.3V)

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

MicroSD Interface

Temp Sensor Col. 1

Temp Sensor Col. 2

AD9516 Control

DDR2 SDRAM SODIMM Control

Debug Push Buttons

DAC5682 Control

AD9516 Control

AMC6821 Fan #1 Control

Data Path FPGA Control

Data Path FPGA Control

AsAP 1 Config Input

AsAP 1 Config Output

USB to RS-232 Interface

Board Reset

CPU Interface

10MHz Reference Clock

FT245BL USB Interface

DAC5682 Control

Temp Sensor Col. 2

MicroSD Interface

Debug LEDs

USB to RS-232 Interface

10MHz Clock Control

Logic Analyzer Clk/Data

Xilinx Spartan-3A Control FPGA I/O

VREF Decoupling CapacitorsC

Custom Configuration

*** OUTPUTS ***
DDR SDRAM Interface

Custom Configuration

CPU Interrupts

Place NoLoad Resistors near V5.

Place NoLoad Resistors near V5.

HW and Slot ID

B 100MHz Digital Clock

AMC6821 Fan #2 Control

AsAP 2 Config Output

FT245BL USB Interface

AsAP 2 Config Input

Temp Sensor Col. 1

UC Davis Confidential Copyright © 2008 VLSI Computation Lab

Reach Display Interface

U19

FPGA_DDR_SDRAM_CLK_P

FPGA_DDR_SDRAM_UDM
C

489

FPGA_DP_CTRL_GPIO[4:0]
15-B3,15-B5,22-D1,22-D3

FPGA_DP_CTRL_GPIO4
FPGA_DP_CTRL_GPIO3
FPGA_DP_CTRL_GPIO2

FPGA_DP_CTRL_GPIO1
FPGA_DP_CTRL_GPIO0

FPGA_DP_CTRL_MISO

FPGA_DP_CTRL_RSTN

15-C5,15-D3,34-D2

NC

NC

NC

FPGA_REACH_TX
FPGA_REACH_RX

FPGA_REACH_TX

FPGA_REACH_RX

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

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

6-A4,15-C1,15-D3

FPGA_EXT_CLK10MHZ_LOS
FPGA_CLK10MHZ_REF_CTRL0
FPGA_PUSHBUTTON2
FPGA_TMPSENS_1B_MISO
FPGA_TMPSENS_1B_SCK
FPGA_PUSHBUTTON1
FPGA_TMPSENS_1B_MOSI
FPGA_TMPSENS_1B_CSN

NC

FPGA_CLK10MHZ_REF_CTRL1
FPGA_CLK10MHZ_REF_CTRL2
FPGA_UI_SCK
FPGA_UI_RSTN

NC

FPGA_UI_MOSI
FPGA_CLK10MHZ_REF_CTRL3
FPGA_LEDS0

NC

FPGA_PUSHBUTTON0
FPGA_LOCAL_RSTN
FPGA_UI_CSN
FPGA_UI_RDY
FPGA_UI_INTN

NC

FPGA_LEDS1
FPGA_S3A_BOARD_RSTN
FPGA_UI_MISO

NC
FPGA_LEDS3
FPGA_LEDS2

NC

NC
NC
NC
NC

NC

FPGA_LA_DATA7
FPGA_LA_DATA6

NC

FPGA_LA_DATA5
FPGA_LA_DATA3

FPGA_LA_DATA2
FPGA_LA_DATA0

NC

FPGA_LA_CLK
FPGA_DDR2_SDRAM_SDA
FPGA_DDR2_SDRAM_SCL

NC

FPGA_LA_DATA4

FPGA_TMPSENS_2C_CSN
FPGA_TMPSENS_2C_MOSI

NC
FPGA_LA_DATA1

NC

FPGA_TMPSENS_2C_SCK
FPGA_TMPSENS_2C_MISO

NC

NC

CUST_INIT_B
CUST_CFG_DONE
CUST_CCLK
CUST_PROG_B

NC
NC

NC

NC

NC

FPGA_AD9516_REF_SEL

NC

FPGA_TMPSENS_2A_CSN

FPGA_TMPSENS_2A_MOSI
FPGA_TMPSENS_2A_MISO

NC
NC

NC

NC
NC
NC

FPGA_TMPSENS_1C_MISO

NC

NC

NC

FPGA_FTDI_DATA3

NC

NC

NC

FPGA_SLOTID0

FPGA_HWID1

FPGA_SLOTID1

NC

FPGA_AMC6821_FAN1_OVRN

NC

FPGA_EXT_CLK10MHZ_REF_N
FPGA_EXT_CLK10MHZ_REF_P

FPGA_INT_CLK10MHZ_REF_N
FPGA_INT_CLK10MHZ_REF_P

FPGA_CLK100MHZ_N
FPGA_CLK100MHZ_P

15-B1,15-C3,15-D3,17-D2
17-E515-B1,15-C3,15-D3,17-D2
17-E5

FPGA_FTDI_RSTOUTN

FPGA_SLOTID[2:0]
FPGA_HWID[1:0]

FPGA_S3A_BOARD_RSTN

CUST_CFG_DONE
CUST_INIT_B

R568
R569

22-D2,22-D5
22-D2,22-D5

V5_CONFIG_DONE

R567
R566

V5_INIT_B

CUST_PROG_B
CUST_CCLK

V5_PROG_B
V5_CCLK

15-B1,15-E5,17-A2,17-E1
15-B1,15-E5,17-B2,17-E1
15-C1,15-E5,17-A2,17-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
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

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

FPGA_CLK100MHZ_P

T
P

14
8

FPGA_AD9516_REF_SEL
FPGA_AD9516_SYNC

12-E1,15-C5,15-E3

FPGA_AD9516_RESET
12-E1,15-C3,15-C5

FPGA_INT_CLK10MHZ_REF_P

NC

FPGA_INT_CLK10MHZ_REF_N

FPGA_UI_MISO
FPGA_UI_RDY
FPGA_UI_INTN

FPGA_TMPSENS_1C_SCK
FPGA_TMPSENS_1C_MOSI

FPGA_TMPSENS_1B_SCK

FPGA_TMPSENS_1B_MOSI
FPGA_TMPSENS_1B_CSN

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

FPGA_TMPSENS_1A_SCK
FPGA_TMPSENS_1A_CSN
FPGA_TMPSENS_1A_MOSI

FPGA_SD_RXD

FPGA_RS232_CTS
FPGA_RS232_TX

FPGA_RS232_RX

FPGA_RS232_RTS

FPGA_PUSHBUTTON[2:0]

FPGA_LEDS[3:0]

FPGA_LA_DATA[7:0]

FPGA_LA_CLK

FPGA_FTDI_WRN
FPGA_FTDI_SI_WU

FPGA_EXT_CLK10MHZ_REF_N
FPGA_EXT_CLK10MHZ_REF_P

FPGA_EXT_CLK10MHZ_LOS

FPGA_DP_CTRL_MISO
FPGA_DP_CTRL_INTN

FPGA_DP_CTRL_MOSI
FPGA_DP_CTRL_CSN
FPGA_DP_CTRL_SCK

FPGA_DDR2_SDRAM_SDA
FPGA_DDR2_SDRAM_SCL

FPGA_DAC5682_SDO

FPGA_CLK10MHZ_REF_CTRL[3:0]

FPGA_LOCAL_RSTN

FPGA_ASAP2_MISO

FPGA_ASAP1_MISO

FPGA_AMC6821_FAN1_SDA
FPGA_AMC6821_FAN1_SCK

FPGA_AMC6821_FAN2_SMBALERTN
FPGA_AMC6821_FAN2_THERMN
FPGA_AMC6821_FAN2_FAULTN

FPGA_AMC6821_FAN1_SMBALERTN
FPGA_AMC6821_FAN1_OVRN
FPGA_AMC6821_FAN1_THERMN

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

15-D3,15-D5,17-D1

15-C1,15-C3,17-B5,17-D5
15-C1,15-C3,17-B5,17-D5

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

11-D5,11-E5,15-D1,15-E1
11-D5,11-E5,15-D1,15-E1
11-B1,11-E5,15-B1,15-D1

15-D3,15-E1,17-E5

15-B1,15-E1,17-A2,17-D5
15-B1,15-E1,17-B2,17-D5
15-B1,15-E1,17-A2,17-D5

15-C1,15-E1,17-B3,17-E5

15-B1,15-E1,17-E5

15-D3,15-E1,17-E5

15-D3,15-D5,17-D1

15-B1,15-C1,15-D5,17-C2
17-E5

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

15-C1,15-D3,36-C2,36-E5

15-B3,15-C1,22-D3,22-E5
15-B3,15-C1,22-D3,22-E5

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

15-D1,15-D3,34-D2

15-B1,15-E1,17-C1,17-E5

15-C4,15-E5,18-D1,18-E1
15-B4,15-E5,18-C1,18-E1

15-D4,15-E5,18-D1,18-E1
15-D4,15-E5,18-D1,18-E1
15-D4,15-E5,18-C1,18-E1
15-D4,15-E5,18-C1,18-E1

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

FPGA_AMC6821_FAN1_FAULTN

6-C4,15-C1,15-D3

FPGA_AD9516_LD

15-D1,15-D3,20-E7,20-E8
15-B1,15-D1,20-E7,20-E8

12-E1,15-C3,15-C5

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

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

FPGA_DDR_SDRAM_DATA[15:0]
FPGA_DDR_SDRAM_BA[1:0]

FPGA_DDR_SDRAM_ADDR[12:0]

FPGA_AD9516_PD
FPGA_AD9516_SDIO

FPGA_AD9516_SDO

FPGA_DAC5682_SDIO

FPGA_UI_MOSI
FPGA_UI_CSN
FPGA_UI_SCK

U19

P1V25D_DDR_VTT

P1V25D_DDR_VREF

P3V3D_S3A
P3V3D_S3A

P3V3D_S3A
P2V5D_S3A

R
73

P1V25D_DDR_VREF

P1V25D_DDR_VREF

P1V25D_DDR_VREF

P1V25D_DDR_VREF

P1V25D_DDR_VREF

P1V25D_DDR_VREF

P1V25D_DDR_VREF

P1V25D_DDR_VREF

FPGA_DDR_SDRAM_UDQS

FPGA_DDR_SDRAM_LDM

FPGA_DDR_SDRAM_LDQS

FPGA_DDR_SDRAM_RASN
FPGA_DDR_SDRAM_CASN
FPGA_DDR_SDRAM_WEN
FPGA_DDR_SDRAM_CSN
FPGA_DDR_SDRAM_CLK_N
FPGA_DDR_SDRAM_CLK_P
FPGA_DDR_SDRAM_CKE

FPGA_SD_CARD_DETECT
FPGA_SD_CLK
FPGA_SD_TXD

FPGA_SD_BUSY_LED

FPGA_TMPSENS_2C_MISO
FPGA_TMPSENS_2B_MISO
FPGA_TMPSENS_2A_MISO

FPGA_TMPSENS_1C_MISO
FPGA_TMPSENS_1B_MISO
FPGA_TMPSENS_1A_MISO

NC
NC

NC
NC

NC
NC

NC

NC

NC
NC

NC
NC

NC

NC
NC

NC

FPGA_DDR_SDRAM_CLK_N

FPGA_DDR_SDRAM_ADDR12
FPGA_DDR_SDRAM_ADDR11

FPGA_DDR_SDRAM_CLKFB

FPGA_DDR_SDRAM_DATA0

FPGA_DDR_SDRAM_DATA1

FPGA_DDR_SDRAM_DATA2
FPGA_DDR_SDRAM_DATA3

NC
FPGA_DDR_SDRAM_LDQS

FPGA_DDR_SDRAM_DATA4
FPGA_DDR_SDRAM_DATA5

FPGA_DDR_SDRAM_DATA6

FPGA_DDR_SDRAM_DATA7

NC

FPGA_DDR_SDRAM_DATA8
FPGA_DDR_SDRAM_LDM

FPGA_DDR_SDRAM_DATA10
FPGA_DDR_SDRAM_DATA9

FPGA_DDR_SDRAM_DATA11

NC
FPGA_DDR_SDRAM_UDQS

FPGA_DDR_SDRAM_DATA12
FPGA_DDR_SDRAM_DATA13

FPGA_DDR_SDRAM_DATA14
FPGA_DDR_SDRAM_DATA15

NC

FPGA_DDR_SDRAM_ADDR10
FPGA_DDR_SDRAM_ADDR9

FPGA_DDR_SDRAM_ADDR8
FPGA_DDR_SDRAM_ADDR7

FPGA_DDR_SDRAM_ADDR6
FPGA_DDR_SDRAM_ADDR5

FPGA_DDR_SDRAM_ADDR4
FPGA_DDR_SDRAM_ADDR3

FPGA_DDR_SDRAM_ADDR2
FPGA_DDR_SDRAM_ADDR1

FPGA_DDR_SDRAM_ADDR0

FPGA_DDR_SDRAM_BA1

NC

FPGA_DDR_SDRAM_BA0
FPGA_DDR_SDRAM_CKE

FPGA_DDR_SDRAM_CSN
FPGA_DDR_SDRAM_RASN

FPGA_DDR_SDRAM_CASN

FPGA_DDR_SDRAM_WEN

NC
NC

NC
NC

NC
NC

NC

NC

NC
NC

NC
NC

NC
NC

NC
NC

NC
NC

NC
NC

FPGA_DDR_SDRAM_CLKFB

FPGA_TMPSENS_2A_CSN
FPGA_TMPSENS_2A_SCK

FPGA_TMPSENS_2B_SCK
FPGA_TMPSENS_2B_CSN

FPGA_TMPSENS_2C_SCK
FPGA_TMPSENS_2C_CSN

FPGA_TMPSENS_2A_MOSI

FPGA_TMPSENS_2B_MOSI

FPGA_TMPSENS_2C_MOSI

FPGA_DAC5682_RSTB
FPGA_DAC5682_SCLK
FPGA_DAC5682_SDENB

FPGA_AD9516_REFMON

FPGA_AD9516_CSB
FPGA_AD9516_SCLK

FPGA_AD9516_STATUS

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

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

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

15-C5,15-D3,20-D1,20-D2
15-C5,15-D3,20-D1,20-D2
15-C3,15-C5,20-D1,20-D2

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

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

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

15-C5,15-D3,34-D2

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

12-E1,15-C3,15-C5

15-D1,15-D3,17-D5

15-B3,15-D1,20-E7,20-E8

15-D1,20-E7,20-E8
15-C3,15-D1,20-E7,20-E8
15-D1,15-D3,20-E7,20-E8

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

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

6-C4,15-B5,15-D3
6-C4,15-B5,15-D3

15-B5,15-C3,22-D1,22-D3
15-B3,15-B5,22-D1,22-D3
15-B3,15-B5,22-D1,22-D3
15-B3,15-B5,22-D1,22-D3

FPGA_ASAP2_MOSI
FPGA_ASAP2_SPI_LOAD
FPGA_ASAP2_SPI_CSN
FPGA_ASAP2_SPI_CLK
FPGA_ASAP2_CFG_VALID
FPGA_ASAP2_CFG_CLK
FPGA_ASAP2_RESET_COLD

FPGA_ASAP1_RST_CNTCLK
FPGA_ASAP1_MOSI
FPGA_ASAP1_SPI_LOAD
FPGA_ASAP1_SPI_CSN
FPGA_ASAP1_SPI_CLK
FPGA_ASAP1_CFG_VALID
FPGA_ASAP1_CFG_CLK
FPGA_ASAP1_RESET_COLD

15-B5,15-D3,36-D2,36-E1
15-B5,15-D3,36-C1,36-E1
15-B5,15-D3,36-C1,36-E1
15-B5,15-D3,36-C1,36-E1
15-B5,15-D3,36-D1,36-E1

15-B5,15-D3,36-C2,36-E1
15-B5,15-D3,36-C2,36-E1
15-B5,15-D3,36-D1,36-E1

15-A5,15-B3,40-C2,40-E1
15-A5,15-C3,40-C2,40-E1

15-B5,15-C3,40-D1,40-E1
15-B3,15-B5,40-C1,40-E1
15-A5,15-B3,40-C1,40-E1
15-A5,15-C3,40-C1,40-E1
15-A5,15-C3,40-D2,40-E1

15-C1,15-C3,40-C2,40-E5

11-B1,11-C1,11-E1,15-B1
15-D5

P3V3D

U81 C
488

NC

FPGA_FTDI_DATA[7:0]
FPGA_FTDI_TXEN
FPGA_FTDI_RXFN
FPGA_FTDI_PWRENN

15-C1,15-C3,17-B5,17-D5
15-C1,15-C3,17-B5,17-D5

15-C1,15-C3,17-D5

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

NC
NC

NC
NC

12-E1,15-C3,15-C5

T
P

14
7

FPGA_CLK100MHZ_N

22-C1,22-D2
22-B2,22-C1,22-D2

43
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XILINX SPARTAN-3A CONTROL FPGA I/O

MEAS_MAIN_BOARD

JEREMY W. WEBB
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NC
NC

NC
NC
NC

FPGA_AMC6821_FAN1_FAULTN
FPGA_AMC6821_FAN1_THERMN

FPGA_AMC6821_FAN1_SMBALERTN
FPGA_SD_TXD
FPGA_SD_CLK

FPGA_AMC6821_FAN2_FAULTN
FPGA_SD_RXD
FPGA_SD_CARD_DETECT

FPGA_RS232_TX
FPGA_AMC6821_FAN2_THERMN
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