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MANUFACTURING KIT  /  REFERENCE DESIGN (A1)
National Semiconductor 8 bit ADC + XILINX Virtex 4

National Semiconductor reserves the right to make changes to this
product.

Description

Since this product is in development, the user of this document is
strongly advised to check for the latest revision.

SYSTEM CONFIGURATION

FRONT
END

Module

FPGA

AC COUPLING OF SIGNAL PATH ONLY

ADC08DL500
BIG GIG REFERENCE PLATFORM

2 channel

CY7C64613 EZ USB

THIS DOCUMENT CONTAINS INFORMATION PROPRIETARY TO
NATIONAL SEMICONDUCTOR CORPORATION.  USE OR
DISCLOSURE      WITHOUT     WRITTEN    PERMISSION    IS
EXPRESSLY    FORBIDDEN.                      COPYRIGHT  2005.

SPECIAL NOTES
Configuration

CONFIDENTIAL

PRELIMINARY

XC4VLX15 - 363 PIN BGA

USB I/F

CLOCK
SOURCE

DIFFERENTIAL

DIFFERENTIAL

LMX2312 PLL

These schematics reflect the current state of product development. This design
had NOT yet been fully tested at the time these schematics were generated.
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CLOCK
INPUT

CERAMIC ONLY

5VRLY

1V8IO

5VRF

1V8IO

1V8IO

5VRF

5VRF

VIN

VIN

3V3IO

3V3IO

5VRLY

5VRF

EXT_CLK_SELECTP5

CLKIN_P P4

CLKIN_N P4

SCLKP4,5

SDATAP4,5
PLL_LEP5

1V8IOP3,5,7,8

VINP6,7,8

3V3IOP3,5,6,7,8

5VRLYP3,6

5VRFP4

PROJECT
NAME:

LAST MODIFIED: Sheet OF

THIS DOCUMENT CONTAINS INFORMATION  PROPRIETARY TO NATIONAL SEMICONDUCTOR CORPORATIO
WITHOUT WRITTEN PERMISSION IS EXPRESSLY FORBIDDEN. COPYRIGHT 2001.

DATE:

DATE:CHECKED:

DRAWN:

SCHEMATIC REV:

DOC # :

NATIONAL SEMICONDUCTOR CORPORATION
DCS PRODUCT LINE

2900 Semiconductor Drive, Santa Clara, CA 950

DESIGNED: DATE:

PAGE TITLE

2 8

ADC08DL500 REFERENCE BOARD

2.0

____________

IAN KING 24 / OCT / 2005

DD / MMM / YYYY

____________Friday, January 21, 2011

IAN KING 24 / OCT / 2005 _____________________

_____________________

_____________________

CLOCK INPUT

PROJECT
NAME:

LAST MODIFIED: Sheet OF

THIS DOCUMENT CONTAINS INFORMATION  PROPRIETARY TO NATIONAL SEMICONDUCTOR CORPORATIO
WITHOUT WRITTEN PERMISSION IS EXPRESSLY FORBIDDEN. COPYRIGHT 2001.

DATE:

DATE:CHECKED:

DRAWN:

SCHEMATIC REV:

DOC # :

NATIONAL SEMICONDUCTOR CORPORATION
DCS PRODUCT LINE

2900 Semiconductor Drive, Santa Clara, CA 950

DESIGNED: DATE:

PAGE TITLE

2 8

ADC08DL500 REFERENCE BOARD

2.0

____________

IAN KING 24 / OCT / 2005

DD / MMM / YYYY

____________Friday, January 21, 2011

IAN KING 24 / OCT / 2005 _____________________

_____________________

_____________________

CLOCK INPUT

PROJECT
NAME:

LAST MODIFIED: Sheet OF

THIS DOCUMENT CONTAINS INFORMATION  PROPRIETARY TO NATIONAL SEMICONDUCTOR CORPORATIO
WITHOUT WRITTEN PERMISSION IS EXPRESSLY FORBIDDEN. COPYRIGHT 2001.

DATE:

DATE:CHECKED:

DRAWN:

SCHEMATIC REV:

DOC # :

NATIONAL SEMICONDUCTOR CORPORATION
DCS PRODUCT LINE

2900 Semiconductor Drive, Santa Clara, CA 950

DESIGNED: DATE:

PAGE TITLE

2 8

ADC08DL500 REFERENCE BOARD

2.0

____________

IAN KING 24 / OCT / 2005

DD / MMM / YYYY

____________Friday, January 21, 2011

IAN KING 24 / OCT / 2005 _____________________

_____________________

_____________________

CLOCK INPUT

R9
2K7
R9
2K7

R1
10
R1
10

R143
18
R143
18

R3 18R3 18C6

100pF

C6

100pF

R7
10K
R7
10K

R149 10KR149 10K

L8
100MHz
L8
100MHz

C7

100pF

C7

100pF

C14 4n7C14 4n7

R148 100KR148 100K

C11
100pF

C11
100pF

C19
10n
C19
10n

C13
470pF
C13
470pF

C159
470pF
C159
470pF

R10 18R10 18

C112
100n
C112
100n

J3

SMA

J3

SMA

1

2

3

4

5

C5
470pF
C5
470pF

R150
10K

R150
10K

R5
270
R5
270

R16 4.3KR16 4.3K

R8 10KR8 10K

U3
VCO190
U3
VCO190

GND-1
1

Vt
2

GND-2
3

GND-3
4

G
N

D
-4

5

M
O

D
6

G
N

D
-5

7

G
N

D
-6

8

GND-7
9RF_OUT
10GND-8
11GND-9
12

G
N

D
-1

0
13

V
C

C
14

G
N

D
-1

1
15

G
N

D
-1

2
16R6

10
R6
10

R2
680
R2
680

R12 18R12 18

U2

LMX231x

U2

LMX231x

NC-1
1CPo
2GND
3Fin
4Finb
5OSCin
6NC-2
7

O
S

C
ou

t
8

Fo
LD

9
C

LO
C

K
10

NC-3
11

Data
12

LE
13

GND
14

CE
15

Vuc
16

NC-4
17

V
C

C
18

FL
19

V
p

20

C16
100pF
C16
100pF

R13 NAR13 NA

C

B E

3
1 2

Q1
BC817-25

C

B E

3
1 2

Q1
BC817-25

C110
10uF
C110
10uF

C

B E

3
1 2

Q8
BC817-25

C

B E

3
1 2

Q8
BC817-25

C111 10uFC111 10uF

C3
470pF
C3
470pF

R144
18
R144
18

U1

RELAY-RF303

U1

RELAY-RF303

C
1

1
X

A
2

X
1

3
X

2
4

Y
2

6

Y
1

7

Y
A

8

C
2

9

C1
100pF

C1
100pF

R14
100
R14
100

Y1 10MHzY1 10MHz

C12
1500pF
C12
1500pF

R147
18
R147
18

C18
100pF
C18
100pF

R17

10K

R17

10K

C8
27nF
C8
27nF

T1

ADTL2-18

T1

ADTL2-18

1 6

3 4

2 5

R151 0.2R151 0.2

C15 4n7C15 4n7

C10
10n
C10
10n

C4
1uF
C4
1uF

R4
270
R4
270

C2
100pF
C2
100pF

C9
100pF
C9
100pF

D18

DIODE SCHOTTKY

D18

DIODE SCHOTTKYU24

LP2986

U24

LP2986

GROUND
1

FEEDBACK
2

TAP
3

INPUT
4

OUTPUT
5SENSE
6ERROR
7SHDN
8

C17
10n
C17
10n



I-CHANNEL

Q-CHANNEL

TRIGGER_IN

VCMO CONNECTS TO GROUND WHEN
AC COUPLING IS SELECTED

RELAY
BYPASS
OPTIONS

* Do Not Populate

1V8IO

5VRLY

5VRLY

3V3IO

1V8IO

3V3IO

5VRLY

3V3IO

5VRLY

VCMOP4

DC_SELECTP5

I_P P4

I_N P4

Q_P P4

Q_N P4

TRIG_IN P5

1V8IOP2,5,7,8

3V3IOP2,5,6,7,8

5VRLYP2,6

PROJECT
NAME:

LAST MODIFIED: Sheet OF

THIS DOCUMENT CONTAINS INFORMATION  PROPRIETARY TO NATIONAL SEMICONDUCTOR CORPORATIO
WITHOUT WRITTEN PERMISSION IS EXPRESSLY FORBIDDEN. COPYRIGHT 2001.

DATE:

DATE:CHECKED:

DRAWN:

SCHEMATIC REV:

DOC # :

NATIONAL SEMICONDUCTOR CORPORATION
DCS PRODUCT LINE

2900 Semiconductor Drive, Santa Clara, CA 950

DESIGNED: DATE:

PAGE TITLE

3 8

ADC08DL500 REFERENCE BOARD

2.0

____________

IAN KING 24 / OCT / 2005

DD / MMM / YYYY

____________Wednesday, January 19, 2011

IAN KING 24 / OCT / 2005 _____________________

_____________________

_____________________

ANALOG INPUTS

PROJECT
NAME:

LAST MODIFIED: Sheet OF

THIS DOCUMENT CONTAINS INFORMATION  PROPRIETARY TO NATIONAL SEMICONDUCTOR CORPORATIO
WITHOUT WRITTEN PERMISSION IS EXPRESSLY FORBIDDEN. COPYRIGHT 2001.

DATE:

DATE:CHECKED:

DRAWN:

SCHEMATIC REV:

DOC # :

NATIONAL SEMICONDUCTOR CORPORATION
DCS PRODUCT LINE

2900 Semiconductor Drive, Santa Clara, CA 950

DESIGNED: DATE:

PAGE TITLE

3 8

ADC08DL500 REFERENCE BOARD

2.0

____________

IAN KING 24 / OCT / 2005

DD / MMM / YYYY

____________Wednesday, January 19, 2011

IAN KING 24 / OCT / 2005 _____________________

_____________________

_____________________

ANALOG INPUTS

PROJECT
NAME:

LAST MODIFIED: Sheet OF

THIS DOCUMENT CONTAINS INFORMATION  PROPRIETARY TO NATIONAL SEMICONDUCTOR CORPORATIO
WITHOUT WRITTEN PERMISSION IS EXPRESSLY FORBIDDEN. COPYRIGHT 2001.

DATE:

DATE:CHECKED:

DRAWN:

SCHEMATIC REV:

DOC # :

NATIONAL SEMICONDUCTOR CORPORATION
DCS PRODUCT LINE

2900 Semiconductor Drive, Santa Clara, CA 950

DESIGNED: DATE:

PAGE TITLE

3 8

ADC08DL500 REFERENCE BOARD

2.0

____________

IAN KING 24 / OCT / 2005

DD / MMM / YYYY

____________Wednesday, January 19, 2011

IAN KING 24 / OCT / 2005 _____________________

_____________________

_____________________

ANALOG INPUTS

R18
N/A
R18
N/A

C

B E

3
1 2

Q3
BC817-25

C

B E

3
1 2

Q3
BC817-25

C28
100n
C28
100n

V+

VSS

V- Y

VCC

U31

LM321_SOT23*

V+

VSS

V- Y

VCC

U31

LM321_SOT23*

1

2

3 4

5

J2

SMA

J2

SMA

1

2

3

4

5

R22
0

R22
0

U6

RELAY-RF303

U6

RELAY-RF303

C
1

1
X

A
2

X
1

3
X

2
4

Y
2

6

Y
1

7

Y
A

8

C
2

9

C157
33uF
C157
33uF

R24
N/A
R24
N/A

C26 4n7C26 4n7

J1

SMA

J1

SMA

1

2

3

4

5

C

B E

3
1 2

Q2
BC817-25

C

B E

3
1 2

Q2
BC817-25

T2

ADTL2-18

T2

ADTL2-18

1 6

3 4

2 5

R35
10K
R35
10K

R145 0R145 0

R21 0R21 0

C155
N/A
C155
N/A

R29

10K

R29

10K

R136
N/A

R136
N/A

C21
100n
C21
100n

R134
49.9
R134
49.9

R132
NA
R132
NA

R25
10K
R25
10K

C27 4n7C27 4n7

1 2

JP3
1 2

JP3
L14
100MHz
L14
100MHz

+

-

VOCMXPAD

U5

LMH6555

+

-

VOCMXPAD

U5

LMH6555

11

5

16

6

8

13

10

9 12

1 2 3 4 7 1415

17

C23
100n
C23
100n

R26
4.3K

R26
4.3K

T3

ADTL2-18

T3

ADTL2-18

1 6

3 4

2 5

C20
100n
C20
100n

R27
100
R27
100

R137
0

R137
0

R135
0
R135
0

R133
NA
R133
NA

C24 4n7C24 4n7

R28 4.3KR28 4.3K

J4

SMA

J4

SMA

1

2

3

4

5

R19
0

R19
0

C22
N/A
C22
N/A

R146
N/A
R146
N/A

R131

47

R131

47

C156
100n
C156
100n

NC

A

GND Y

VCC

U8

74LVC1G17

NC

A

GND Y

VCC

U8

74LVC1G17

1

2

3 4

5

C25 4n7C25 4n7

C158
100n
C158
100n

U4 RELAY-RF303U4 RELAY-RF303

C1
1

XA
2

X1
3

X2
4

Y2
6

Y1
7

YA
8

C2
9

R30
100
R30
100



1.9V ADC SUPPLY MUST BE
CONTROLLED BY FPGA SO THAT TRI
STATE PINS ARE CONFIGURED
CORRECTLY AT POWER UP

DCI RESISTORS FOR LVDS

DCI RESISTORS FOR LVDS
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SLAVE SERIAL

MASTER SERIAL
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nPOWER_EN = 1 - SWITCH REGS SHUTDOWN (STANDBY)
nPOWER_EN = 0 - SWITCH REGS ARE ON

LVDS CLOCK AND OVER
RANGE INPUTS FROM ADC

SDA/SCL - CROSSED WIRES - LIFT PINS
AND FIX WITH WIRE MODIFICATION

EEPROM

USB D- and D+ lines should be controlled impedance 
lines, as described in the Cypress document 
high_speed_usb_pcb_layout_recommendations_9.pdf

100MHz FPGA CLOCK REF

Each unrouted FPGA pad should have a via connecting
it to the bottom layer of the board. 
This will allow access to IO pins of the FPGA
for development purposes. 
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PLACE CLOSE TO PIN 5

PLACE CLOSE TO PIN 5

PLACE CLOSE TO PIN 5

PLACE CLOSE TO PIN 5

POWER IN LED

ADC SHOULD BE POWERED OFF
WHILE FPGA IS CONFIGURED

PLACE CLOSE TO PIN 5

2V5AUX

1V9

2V5IO

3V3IO

VIN

3V3IO

5VRLY

nPOWER_ENP5,8

VIN P2,7,8

2V5AUX P7 2V5IO P4,5,7

1V9 P4 3V3IO P2,3,5,7,8

POWER_EN_T P7

nADC_1V9_ENP5

5VRLY P2,3
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CMOS

LVDS

CERAMIC ONLY

DO NOT INSTALL

0402 FPGA Decouplers

BANK4

BANK7

BANK0 BANK3BANK1

VCC INT

BANK2

VCC AUX

BANK5

BANK8

BANK6

VOUT = 1.21 * (1+(R115/R117))

VOUT = 1.24

Assembly instructions:
R118 = Position A
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USB_POWERP5

VEXTP8

1V8IO P2,3,5,8

3V3 P5,8
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