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Memec Design Development Kit Owners Certificate

Thank you for purchasing your Memec Design development kit. As an owner of
this kit, you can register for access to the Reference Design Center. In the
Reference Design Center, you may download reference design examples for this
particular kit, along with source code, and application notes. As more reference
designs are added, you will be notified via e-mail. Visit the Reference Design
Center today at:

http://legacy.memec.com/solutions/reference/xilinx/

Your kit serial number is:

For technical assistance, contact your local Memec Design distributor office
(Memec, Insight or Impact) or send an e-mail to:

rdc@ins.memec.com
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WARRANTY AND LIABILITY DISCLAIMER

Notwithstanding any additional, different or conflicting terms or conditions contained in the
purchaser’s ordering document or other document, to the maximum extent permitted by applicable
law, Memec, LLC and its subsidiaries (“Insight” and “Impact”) expressly disclaim all warranties,
conditions, or representations, express, implied, statutory or otherwise, regarding this product or
any other services provided by Memec in connection with this product, all of which are provided “as
is”, and this disclaimer shall apply to any implied warranties or conditions of merchantability,
satisfactory or merchantable quality and fithess for a particular purpose, or those arising from a
course of dealing or usage of trade.

Under no circumstances (to the maximum extent permitted by applicable law), shall Memec be
liable to the purchaser or to any third party, for a claim of any kind arising as a result of, or related
to the product, whether in contract, in tort (including negligence or drict liability), under any
warranty, or otherwise. This limitation of liability shall apply notwithstanding the fact that a claim
brought by the purchaser or any third party is for indirect, special or consequential damages
(including lost profits), even if Memec has been advised of the possibility of such damages, or for
warranties granted by the purchaser to any third party.

The purchaser acknowledges and agrees that the price for this product is based in part upon these
limitations, and further agrees that these limitations shall apply notwithstanding any failure of
essential purpose of any limited remedy.
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1 About this Kit

The Memec Design P160 Analog Module provides an advanced analog interface to existing P160
compatible FPGA platforms. The module enables designers to easily implement dual channel
analog input and output functions, targeting communications, video and general-purpose mixed-
signal applications. With two 12-bit analog-to-digital (A/D) converters capable of sample speeds
up to 53Msps and two digital-to-analog (D/A) converters capable of 165Msps conversions, the
module offers flexibility and ease of use to FPGA-based DSP applications and prototyping. The
P160 Analog Module is ideally suited as an add-on for the Memec Design MB1000 Virtex-Il
Development Kit and the 2VP4/7 Virtex-11 Pro Development Kit. The module will also work with
the Spartan-Il 200PCI and Spartan-1IE 300 platforms from Memec Design.

The Memec Design P160 Analog Module kit includes the following:

- MBEXP3 P160 Analog Module
0 2 12-hit 53-Msps A/D converters
AC coupled, single-ended, 1 to 1.5 Vp-p analog input
Low pass input filter with fc = 19.4 MHz
2 12-bit 165 Msps D/A converters
Single-ended, 2 Vp-p analog output
AC coupled output optional
0 Low pass output filter with fc = 28.4 MHz
- Documentation CD

O OO0 oo

2 The P160 Analog Module

The P160 Analog Module is comprised of four independent analog channels, two supporting
analog inputs and two supporting analog outputs. The analog input channels are identical in
design and include signal conditioning analog front ends. The Texas Instruments ADS807 12-bit,
53Msps A/D converters are used to convert incoming analog signals into 12-bit data for the FPGA
located on the baseboard. Analog outputs can be generated using the two DAC902 12-bit,
165Msps D/A converters from Texas Instruments. Gain and filtering is provided on the D/A
outputs.

Control of the A/Ds and D/As is handled by the FPGA through the P160 digital interface. Sample
clocks, data, reference voltage settings, and power down control are examples of some of the
control signals available. Two external clock inputs are provided on the P160 Analog Module,
allowing clock inputs to be routed down to the FPGA and then back up to the D/As or A/Ds.

The analog front-ends to both the D/A channels and A/D channels are designed to accommodate
a wide variety of applications. Customization of the front-end gain and frequency response
characteristics is possible through the change of certain resistor and capacitor values. If electing
to make such changes, care must be taken to ensure circuit stability. Read the device data
sheets thoroughly to understand the recommended design parameters.

Figure 1 shows the P160 Analog Module.

October 31, 2002 1
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Figure 1 - P160 Analog Module

All the analog inputs and outputs are available along the topside of the module through the SMB
type connectors. The P160 connections along the left and right sides of the board connect the
digital signals between the FPGA based board and the register and control pins on the Analog
Module. A high-level block diagram of the P160 Analog Module is shown in Figure 2, followed by
a brief description of each board function.

October 31, 2002 2
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Figure 2 — P160 Analog Module Block Diagram

2.1 D/A Converters

Two digital-to-analog converters provide single-ended analog outputs from the P160 Analog
Module. The Texas Instruments DAC902 delivers 12-bit resolution at 165Msps with differential
outputs for improved dynamic performance. The FPGA interfaces to the D/As through 12-bit
registers, which add a clock cycle delay between data out from the FPGA and the D/A analog
outputs. Two independent data channels, one channel for each DAC, are driven from the FPGA
to the P160 connector and into the register.

Table 1 shows the P160 interface signals for DAC #1 and Table 2 shows the interface signals for
DAC #2.

October 31, 2002 3
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Table 1 — DAC #1 P160 Interface
Signal é;(rwznii’?:r Description
DB1 A39 DAC input data bit 11 (MSB)
DB2 A38 DAC input data bit 10
DB3 A37 DAC input data bit 9
DB4 A36 DAC input data bit 8
DB5 A35 DAC input data bit 7
DB6 A34 DAC input data bit 6
DB7 A33 DAC input data bit 5
DB8 A32 DAC input data bit 4
DB9 A3l DAC input data bit 3
DB10 A30 DAC input data bit 2
DB11 A29 DAC input data bit 1
DB12 A28 DAC input data bit 0 (LSB)
DB13 A27 (Unused)
DB14 A26 (Unused)
CLK A40 DAC Clock (rising edge active)
CLK2 A23 Register Clock
REFSELECT A25 Reference Select (Low = Internal, High = External)
PD A24 Power Down (Low = Normal, High = Power Down)
Table 2 — DAC #2 P160 Interface
Signal é?r?ngi?c?r Description
DB1 A19 DAC input data bit 11 (MSB)
DB2 A18 DAC input data bit 10
DB3 Al17 DAC input data bit 9
DB4 Al6 DAC input data bit 8
DB5 A15 DAC input data bit 7
DB6 Al4 DAC input data bit 6
DB7 Al13 DAC input data bit 5
DB8 Al12 DAC input data bit 4
DB9 All DAC input data bit 3
DB10 A10 DAC input data bit 2
DB11 A9 DAC input data bit 1
DB12 A8 DAC input data bit 0 (LSB)
DB13 A7 (Unused)
DB14 A6 (Unused)
CLK A21 DAC Clock (rising edge active)
CLK2 A3 Register Clock
REFSELECT A5 Reference Select (Low = Internal, High = External)
PD A4 Power Down (Low = Normal, High = Power Down)
October 31, 2002 4



2.1.1 DAC Signal Flow

The DAC input data is defined such that DB1 is the MSB data and DB12 is the LSB data. Two
additional data bits are included in the FPGA interface for possible expansion to 14-bit offerings in
the DAC900 family. Data values and corresponding output values are shown below.

Table 3 — DAC Input Data

Input Code DAC Output
DB1<-> DB12 (J3/39)
1111 1111 1111 3.5V
1000 0000 0000 2.5V
0000 0000 0000 1.5V

The DAC output seen at J3 and J9 is normally DC coupled for a 2 V peak-to-peak (Vp-p) signal
centered at 2.5 V. Current to voltage conversion, gain, and filtering is provided at the output of

the DAC chip as shown in the following figures. The diagrams presented reflect the component
designators for the DAC#1 channel.

5V

R46
co5 R45 1K W
oW 510 W
louT ® o
DAC > L
U4 15 pf
AN
co4 R38
R36 a8 ow 510W RE2
25W 25W 1KW
R39
510W

Figure 3 — DAC #1 Difference Amplifier Configuration

The DAC has two complementary current outputs with a nominal current range of 0 mA to 20 mA.
As shown, the DAC generates a differential output signal of .5 Vp-p at the load resistors, R36 and
R48. The difference amplifier stage level shifts the .5 Vp-p DAC outputs to a 2.5 V bias and
provides a unipolar, single-ended output with a 1 Vp-p swing.

The capacitor locations C94 and C95 can be populated with .1 uf devices for improved AC
performance. The default setting has C94 and C95 set with 0 ohm jumpers, providing enhanced
DC performance.

October 31, 2002 5
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©
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Figure 4 — DAC #1 Filter and Gain Output Stage

The final output stage incorporates an active two-pole Sallen-Key low pass filter set for a 3-db

frequency of 28.4MHz. (Additional filter design theory can be found in the Sallen-Key application
note included on the CD). The gain of the circuit is set at G = 2, resulting in a 2 Vpp output signal
centered at 2.5 V. It is possible to modify this circuit to adjust the gain and the 3-db frequency as
shown below.

R49 + R41

Figure 5— DAC Low Pass Filter Gain

Table 4 — DAC Gain Adjust Values

DAC #1 DAC #2
R41 R49 Gain R98 R106 Gain
430 W 430 W 2 430 W 430 W 2
403 W 806 W 1.5 403 W 806 W 1.5
510 W 340 W 2.5 510 W 340 W 25
1
fc = = 28.4 MHz

2p (R31R34C35Cag)

Figure 6 — DAC Low Pass Filter 3-db Frequency
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Table 5 - DAC Low Pass Filter Adjust Values

DAC #1
R31 R34 C35 C38 f.
100W | 100W | 56pf | 56pf | 28.4MHz
289W | 120W | 100 pf | 56 pf 36 MHz
33.7W | 150W | 100 pf | 56 pf 30 MHz
DAC #2
R88 R91 c71 C74 f.
100W | 100W | 56pf | 56pf | 28.4MHz
289W | 120W | 100 pf | 56 pf 36 MHz
33.7W | 150W | 100 pf | 56 pf 30 MHz

By default, the analog outputs are DC coupled through 0 ohm jumpers in locations C36 on DAC
#1 channel and C72 on DAC #2 channel. Replacing these jumpers with .1 uf capacitors will
result in an AC coupled output.

2.1.2 Full Scale Adjust Jumpers JP1 and JP2

The Full Scale Adjust jumpers (JP1 and JP2) are normally closed when using the internal 1.24 V
bandgap reference. Connecting an external reference voltage to the D/A via the REF Input
connector and setting jumper JP4 to select one of the DACs, may require jumper JP1 or JP2 to
be removed. See the “Internal Reference Operation” section of the DAC902 Data Sheet for
further details on configuring the full scale adjust.

2.1.3 DAC External Reference

The DAC902 has an on-chip reference circuit that is normally enabled through low inputs on the
DAC1.REFSELECT and DAC2.REFSELECT. The internal reference can be disabled by driving
one of these inputs high and applying an external reference voltage at J5. Jumper JP4 must also
be set with a jumper to connect the external reference to the desired DAC REFIN pin. The table

below explains the jumper settings.

Table 6 — DAC REF Select Jumper (JP4)

JP4 Description

OPEN |Internal REF active
1-2 External REF connected to DAC #1
2-3 External REF connected to DAC #2

2.1.4 DAC Clocking

Each DAC channel requires 2 clock signals to latch digital data into the DAC.
DAC1.CLK/DAC2.CLK and DAC1.CLK2/DAC2.CLK2 come from the FPGA and are rising-edge
triggered. The *.CLK2 signals latch the digital DAC data from the FPGA into the P160 register.
The *.CLK signals latch the output data from the register into the DAC. On the falling edge of the
*.CLK signal, the DAC output changes to the newly latched value.

October 31, 2002
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2.2 A/D Converters

Two analog-to-digital converters are included on the P160 Analog Module. These Texas
Instruments ADS807 converters provide 12-bit resolution at up to 53 Msps. The digital data out
of the A/Ds is latched into external buffers and then passed to the FPGA through the P160
interface. The tables below show the P160 interface between the P160 registers and the FPGA.

Table 7 — ADC #1 P160 Interface

Signal JX1P160 Description
Connector

DB1 B28 ADC output data bit 0 (MSB)
DB2 B29 ADC output data bit 1
DB3 B30 ADC output data bit 2
DB4 B31 ADC output data bit 3
DB5 B32 ADC output data bit 4
DB6 B33 ADC output data bit 5
DB7 B34 ADC output data bit 6
DB8 B35 ADC output data bit 7
DB9 B36 ADC output data bit 8
DB10 B37 ADC output data bit 9
DB11 B38 ADC output data bit 10
DB12 B39 ADC output data bit 11 (LSB)
FSSEL B27 Full Scale Select (Low = 2Vpp, High = 3Vpp)
REFSEL B25 Reference Select (Low = Internal, High = External)
OEn B24 Output Enable (Low = Enabled, High = Tri-Stated)
CLK B40 Convert Clock (rising edge active)

Table 8 — ADC #2 P160 Interface

Signal JX1P160 Description
Connector

DB1 B10 ADC output data bit 0 (MSB)
DB2 B11l ADC output data bit 1
DB3 B12 ADC output data bit 2
DB4 B13 ADC output data bit 3
DB5 B14 ADC output data bit 4
DB6 A25 ADC output data bit 5
DB7 B16 ADC output data bit 6
DB8 B17 ADC output data bit 7
DB9 A27 ADC output data bit 8
DB10 B19 ADC output data bit 9
DB11 B20 ADC output data bit 10
DB12 B21 ADC output data bit 11 (LSB)
FSSEL B9 Full Scale Select (Low = 2Vpp, High = 3Vpp)
REFSEL B23 Reference Select (Low = Internal, High = External)
OEn All Output Enable (Low = Enabled, High = Tri-Stated)
CLK B22 Convert Clock (rising edge active)

October 31, 2002 8
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2.2.1 A/D Signal Flow

Figure 7 shows the first stage of the analog input channel.

5V

* For DC coupling
Ccl18=0W

J1 .1 uf

50w

R4*
R10 ow
402W
* For gain of 2
R4 = 402W
c20 —
.1 uf T
N

Figure 7 — Analog Input Stage

An analog signal with amplitude 1 Vp-p or 1.5 Vp-p is applied to J1 for ADC #1 or to J7 for ADC
#2. The input has a 50 ohm termination through R8 and R65. The input signal is AC coupled,
biased to 2.5 volts for unipolar operation, and buffered through the op amp. Low-level analog
inputs can be amplified by adjusting the gain setting of this front-end op amp circuit. As shown,
the gain is defined as:

R10 + R4

Changing R4 (ADC #1) and R61 (ADC #2) to 402 ohms would result in a gain = 2. This would
limit the analog input to a .5 Vp-p range. The range of the input signal is dependant on the Full
Scale Select control signal to the A/D. Setting this signal to a logic high, enables 3 Vp-p inputs to
the A/D, which corresponds to a 1.5 Vp-p input to the board. Setting the Full Scale Select to low,
selects a 2 Vp-p range into the A/D and a 1 Vp-p input range to the board.

October 31, 2002 9
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402W
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duf T
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Figure 8 — Analog Filter Stage

The second op-amp stage incorporates an active two-pole Sallen-Key low pass filter set for a 3-
db frequency of 19.4MHz. The gain of the circuit is set at G = 2, resulting in a 2 Vpp output signal
centered at 2.5 V. It is possible to modify this circuit to adjust the gain and the 3-db frequency as

shown below.

R12 + R3

Figure 9 — ADC Low Pass Filter Gain

Table 9 — ADC Gain Adjust Values

ADC #1 ADC #2
R3 R12 Gain R60 R69 Gain
402 W 402 W 2 402 W 402 W 2
402 W 804 W 15 402 W 804 W 15
510 W 340 W 25 510 W 340 W 25

October 31, 2002
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Figure 10 — ADC Low Pass Filter 3-db Frequency

Table 10 — ADC Low Pass Filter Adjust Values

fc =

1

2p (R4R,Cy1C1q)

=19.4 MHz

ADC #1
R1 R2 c11 C19 fe
100W | 100W | 56pf | 120pf | 19.4 MHz
120W | 100W | 56 pf 56 pf 26 MHz
120W | 100W | 120pf | 120pf | 12.1 MHz
ADC #2
R58 R59 c47 C55 fe
100W | 100W | 56 pf 56 pf 28.4 MHz
28.9W | 120W | 100pf | 56 pf 36 MHz
33.7W | 150W | 100pf | 56 pf 30 MHz

The Texas Instruments THS4150 Differential Amplifier is used to convert the intermediate single-
ended analog input signal into a differential signal for final input into the A/D. Figure 11 shows

the circuit used.

October 31, 2002
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Figure 11 — ADC Differential Amplifer

2.2.2 A/D Data Format

The 12-bit digital data output from the ADS807 is a positive straight offset binary code as shown
in the table below.

Table 11 — ADC Output Values

2.2.3 A/D Clocking

ADC Input |Offset Binary Output
+.5V 111111111111
ov 1000 0000 0000
-5V 0000 0000 0000

The ADS807 samples the input signal on the rising edge of the CLK input. Output data values
are valid at the A/D outputs 6 clock cycles later, after the rising edge of the clock. It is important
that this clock have minimal jitter, close to a 50% duty cycle and fast rise and fall times of 2ns or

less.

2.2.4 A/D Full Scale Select

The ADS807 can be configured for a differential full-scale input range of either 2 Vp-p or 3 Vp-p.
The ADC1.FSSEL and ADC2.FSSEL control signals from the FPGA control the setting of this

input range.

October 31, 2002
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Table 12 — ADCx.FSSEL Control

FSSEL Description
LOW 2 Vp-p input range
HIGH 3 Vp-p input range

2.2.5 A/D Internal Reference

The ADS807 has an internal reference source that can be enabled or disable through the FPGA
control signal ADC1.REFSEL and ADC2.REFSEL.

Table 13 — ADCx.REFSEL Control

REFSEL Description
LOW Internal reference selected
HIGH External reference selected

2.2.6 A/D Over-Range Indicator

If the analog input voltage exceeds the full-scale range of the A/D, the ADC1.0TR and
ADC2.0TR signal will go high. OTR is updated along with the output data that corresponds to
the sampled analog input voltage. Therefore, the OTR data is subject to the same 6-clock cycle
pipeline delay as the digital data.

2.3 External Clock Inputs

The P160 Analog Module includes two external clock input connectors, J2 and J4. These clock
inputs are 50 ohm terminated and can be used to drive the clock inputs to the baseboard FPGA.
Two jumpers, JP5 and JP6 are used to jumper the corresponding clock inputs to one of two
FPGA pins. To achieve optimum performance, the clock input signals should connect to global
clock input pins on the FPGA. Jumpers JP5 and JP6 allow for selection of global clock input pins
to either the Virtex-Il MB1000 baseboard or the Virtex-1l Pro P4/P7 baseboard. Table 14 and 15
shows the jumper settings.

Table 14 — JP5 External Clock Settings

J2 External Clock Input
JP5 Pins Description P160 Pin | FPGA Pin
2-3 closed [J2 Clock input set for MB1000 platform JX2-A20 AB12
1-2 closed |J2 Clock input set for VirtexIl Pro platform JX1-A39 E12

Table 15 — JP6 External Clock Settings

J4 External Clock Input
JP6 Pins Description P160 Pin | FPGA Pin
2-3 closed [J2 Clock input set for MB1000 platform JX2-B14 Y12
1-2 closed |J2 Clock input set for VirtexIl Pro platform JX1-B15 F12

October 31, 2002 13
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When connecting to the Spartan-Il 200 PCI or Spartan-IIE platforms, regular I/O pins must be
used for these clock inputs since global clock inputs are not available. The jumper settings for
either of these baseboards are arbitrary.

2.4 P160 Connectors

A P160 format of the Analog Module allows the board to be interchanged with any of the P160
compatible baseboards from Memec Design. However, due to the external global clock input
routing, the Memec Design Virtex-1l MB1000 and Virtex-ll Pro P4/P7 platforms are the ideal
choices.

The P160 interface used on the Analog Module is 3.3 V compatible, so the 3.3 V bank setting
should be chosen on the baseboard when connecting to the Analog Module. The following tables
show the pin assignments to the P160 Analog Module connectors (JX1 and JX2).

October 31, 2002 14
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Table 16 — P160 Connector — JX1

P160 BOARD NAME -3 MB1000 | 2S200PCl S2E 2VPx
CONNECTOR REVISION -3  REV1 REV?2 REV1 REV2
JX1PIN SIGNAL NAME FPGA PIN NUMBER
AS NC K22 ET6 D16 F18
ATT ADCZ.0En 21 ES C16 20
A3 NC G2 14 D15 ET1-GCLK"
ATS NC F21 =) CI5 FI1-GCLK"
AT7 NC D22 10 Did Fi0°
ATD NC ot D10 B16 Do
AZT NC 120 B8 =) BT
A23 NC K19 A7 B15 ET07
AZ5 ADCZ.DB6 F20 B7 AAZ0 GI9
A7 ADCZ.DB9 G19 B6 Ci3 F20
AZ9 NC F20 A5 E13 F19
A3T NC F19 B5 c12 E20
A33 NC DIT-GCLK Ad Vi7 CIoF
A35 NC CI1-GCLK B4 Y18 DI0"
A37 NC o3 A3 WiB E19
A39 CLKINL.2VP 6 B3 B12 EI2-GCIK
B8 ADCZ.OTR 27 B0 DI7 Gi8
B9 ADCZFSSEL o1 ATO c17 ET7
B10 ADCZ.DB1 K21 B8 Ci8 E16
Bil ADC2.DB2 722 ALS Dis El5
B1Z ADC2.DB3 22 B17 B10 E1d
B3 ADCZ.DB4 ot AL7 AT9 F1a
B4 ADCZ.DB5 GoT ATG B8 F13
B15 CLKINZ.2VP =7 BI5 ATB FI2-GCLK
B16 ADCZ.DB7 2 AlS B17 22
B17 ADC2.DB8 E21 Bid AT7 o1
B8 NC D21 ALZ AB20 G2
B0 ADCZ.DB10 7 B3 AT6 Go1
B20 ADCZ.DBI1 (18 AT3 ABZT =7
BT ADCZ.DB12 19 B2 ATS =31
B22 ADCZ.CLK K18 Ci8 B4 E2
B23 ADCZ.REFSEL K20 D17 ATA =7
524 ADCTL.OEN 720 c17 B3 D22
B25 ADCLREFSEL 719 D16 AT3 D21
B26 ADCL.OTR ) C16 cia )
B27 ADCLESSEL G20 D15 DI3 Cot
B28 ADCI.DBI E19 Ci5 E2 D18
B29 ADCL.DB2 £20 D14 D12 D17
B30 ADCL.DB3 (17 cia ATZ D16
Bal ADCL.DB4 K17 D13 7 Ci6
B32 ADCI.DB5 717 Ci3 16 D15
B33 ADCI.DB6 18 Ei3 E15 Ci5
B34 ADCLDB7 K c12 AATS D4
B35 ADCL.DBS Gi8 D12 F1a D13
B36 ADCL.DB9 F18 £ F13 ci3
B37 ADCI.DBI0 8 o Fi2 E13
B35 ADCI.DBIL E1l %) Y19 B12
B39 ADCL.DB12 ATO o3 ABIO G20
B840 ADCLCLK B10 6 AATD H19

* FPGA pins are dedicated to 2.5 V signal levels
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Table 17 — P160 Connector — JX2

P160 BOARD NAME -5 MB1000 | 2S200PCI S2E 2VPx
CONNECTOR REVISION -3  REV1 REV2 REV1 REV2
JX2 PIN SIGNAL NAME FPGA PIN NUMBER
AT NC AB1S Vid ABIS 71
A2 NC AATG Yia AATG 322
A3 DAC2.CLK2 AATT Wi3 AATT K21
Ad DACZ.PD AB16 Y18 AB16 K22
A5 DACZ REFSELECT ABL7 Y13 ABL7 o1
AG DAC2.DB14 AAIS Y17 AATS V21
A7 DAC2.DB13 Wi7 Vi3 Wi7 N22
AS DAC2.DB12 ABI5 Y16 ABI5 P2
AQ DAC2.DBIL Y17 Y12 Y17 =7
ATO DAC2.DB10 AALA Y15 AALA R22
ATT DACZ.DB9 Wi6 ViZ Wi6 ROT
A2 DAC2.DB8 AB14 AB20 AB14 T22
A3 DAC2.DB7 Y16 Vil Y16 T21
ALA DACZ2.DB6 AALS AAILG AALS 022
ATS DACZ.DB5 V16 WiT V16 o1
ALG DAC2.DB4 AB13 AB18 AB13 V22
AT7 DACZ.DB3 Wi5 V1o Wi5 V21
AT8 DACZ.DB2 AATD-GCIK | ABL7 ABIT W22
ALO DAC2.DB1 Via Y10 Via W21
A0 CLKINI.2V ABI2-GCIK | AAIS AATT Y22
AZT DACZ.CLKZ Uia W10 Uia Y21
A2 NC ABY AALA ABY AAZD
A3 DACLCLKZ Ui3 Yo Ui3 R20
AZ4 DACLPD AAD AATS AAD R0
AZ5 DACLREFSELECT 012 W9 012 T20
AZ6 DACLDB14 ABS AATZ ABS T19
AZ7 DACLDBI3 Uil Y8 Uil 720
AZ8 DACLDB1Z AAB AB10 AAB 010
AZ9 DACLDBIL 010 0 010 V20
A30 DACLDBI0 AB7 AB9 AB7 VAT
A3T DACL.DB9 V3 Y7 3 M17
A32 DACLDBS AAT ABS AAT Ni7
A33 DACLDB? ) W7 ) P17
A34 DACL.DB6 AB6 AAT AB6 P18
A35 DACLDBS e Y6 e R18
A36 DACLDBA AAG AAG AAG T18
A37 DACLDB3 V7 W6 V7 WiE)
A38 DACLDB2 ABS AAG ABS AB21
A39 DACLDBI V3 W5 3 N1
A40 DACLCLK AAG AAZ AAG Hig
B2 NC Y15 W8 Y15 i)
B4 NC Wia Wi7 Wia 317
B6 NC Yia W16 Yia K17
B8 NG Wi3 W15 Wi3 (17
B10 NC Y13 W14 Y13 319
B1Z NC Vi3 AAZ0 Vi3 320
B4 CLKINZ 2V Y12-GCLK AALB Y12 K19
B16 NC WIZ-GCLK | AAL7 Wiz K20
B8 NC ViZ AB16 ViZ K18
B20 NC V10 ABI5 V10 20
B22 NC Y10 AB14 Y10 [19
824 NC W0 AB13 W0 KK
B26 NC Yo ABIL Yo M18
B28 NC Wo AATO Wo M9
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P160 BOARD NAME -->[  MB1000 2S200PCI S2E 2VPx
CONNECTOR REVISION --> REV1 REV2 REV1 REV2
JX2 PIN SIGNAL NAME FPGA PIN NUMBER
B30 NC Y8 AA9 Y8 M20
B32 NC W8 AA8 W8 N18
B34 NC Y7 ABG6 Y7 N20
B36 NC W7 AB5 W7 N19
B38 NC Y6 AB4 Y6 P20
B40 NC W6 AB3 W6 P19
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3 Revisions

V1.0 Initial release for Rev 1 board

October 31, 2002
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