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J20 Header
The J20 header, shown in Figure 15-10, is the top-most six-pin connector along the right 
edge of the board. It uses a female six-pin 90° socket. Four FPGA pins connect to the J20 
header, J20_IO<4:1>. The board supplies 3.3V to the accessory board mounted in the J20 
socket on the bottom pin.

Digilent Peripheral Modules
Digilent Peripheral Modules (PMODs) are small I/O interface boards that offer an ideal 
way to extend the capabilities of programmable logic and embedded control boards. They 
allow sensitive signal conditioning circuits and high-power drive circuits to be placed 
where they are most effective - near sensors and actuators. PMODs communicate with 
system boards using six-wire cables that can carry up to four digital control signals, 
including SPI and other serial protocols. PMODs allow more effective design partitions by 
routing analog signals and power supplies only where they are needed and away from 
digital controller boards.

• Digilent, Inc. Peripheral Modules
http://www.digilentinc.com/Products/Catalog.cfm?Cat=Peripheral

Figure 15-10: FPGA Connections to the J20 Accessory Header
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UCF Location Constraints
Figure 15-11 provides the User Constraint File (UCF) constraints for the accessory headers, 
including the I/O pin assignment and the I/O standard used. 

Connectorless Debugging Port Landing Pads (J34)
Landing pads for a connectorless debugging port are provided as the J34 header. There is 
no physical connector on the board. Instead a connectorless probe, such as those available 
from Agilent, provides an interface to a logic analyzer. This debugging port is intended 
primarily for the Xilinx ChipScope™ Pro analyer with the Agilent FPGA Dynamic Probe. 
It can, however, be used with either the Agilent or Tektronix probes, without the 
ChipScope analyzer, using FPGA Editor’s probe command. 

• Xilinx ChipScope Pro Tool
www.xilinx.com/ise/optional_prod/cspro.htm

• Agilent B4655A FPGA Dynamic Probe for Logic Analyzer
www.home.agilent.com/USeng/nav/-536898189.536883660/pd.html?cmpid=92641 

• Agilent 5404A/6A Pro Series Soft Touch Connector
www.home.agilent.com/cgi-bin/pub/agilent/Product/cp_Product.jsp?NAV_ID=-536898227.0.00 

• Tektronix P69xx Probe Modules with D-Max Technology
www.tek.com/products/accessories/logic_analyzers/p6800_p6900.html

Figure 15-11: UCF Location Constraints for Six-Pin Accessory Headers

# ==== 6-pin header J18 ====
# These four connections are shared with the FX2 connector
NET "J18_IO<1>"  LOC = "AA21" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;
NET "J18_IO<2>"  LOC = "AB21" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;
NET "J18_IO<3>"  LOC = "AA19" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;
NET "J18_IO<4>"  LOC = "AB19" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;

# ==== 6-pin header J19 ====
# These four connections are shared with the FX2 connector
# These four connections go to through-hole pads, not to a connector.
NET "J19_IO<1>"  LOC = "Y18" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;
NET "J19_IO<2>"  LOC = "W18" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;
NET "J19_IO<3>"  LOC = "V17" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;
NET "J19_IO<4>"  LOC = "W17" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;

# ==== 6-pin header J20 ====
# These four connections are shared with the FX2 connector
NET "J20_IO<1>"  LOC = "V14" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;
NET "J20_IO<2>"  LOC = "V15" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;
NET "J20_IO<3>"  LOC = "W16" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;
NET "J20_IO<4>"  LOC = "V16" | IOSTANDARD = LVTTL  | SLEW = SLOW  | DRIVE = 8 ;

http://www.xilinx.com/ise/optional_prod/cspro.htm
http://www.xilinx.com
http://www.home.agilent.com/USeng/nav/-536898189.536883660/pd.html?cmpid=92641
http://www.home.agilent.com/cgi-bin/pub/agilent/Product/cp_Product.jsp?NAV_ID=-536898227.0.00
http://www.tek.com/products/accessories/logic_analyzers/p6800_p6900.html
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Table 15-6 provides the connector pinout. Only 18 FPGA pins attach to the connector; the 
remaining connector pads are unconnected. All 18 FPGA pins are shared with the FX2 
connector (J17). See Table 15-1, page 125 for more information on how these pins are 
shared.

Table 15-6: Connectorless Debugging Port Landing Pads (J34)

Signal Name FPGA Pin
Connectorless
Landing Pads FPGA Pin Signal Name

FX2_IO1 A13 A1 B1 GND GND

FX2_IO2 B13 A2 B2 A14 FX2_IO3

GND GND A3 B3 B15 FX2_IO4

FX2_IO5 A15 A4 B4 GND GND

FX2_IO6 A16 A5 B5 A17 FX2_IO7

GND GND A6 B6 B17 FX2_IO8

FX2_IO9 A18 A7 B7 GND GND

FX2_IO10 C18 A8 B8 A19 FX2_IO11

GND GND A9 B9 B19 FX2_IO12

FX2_IO13 A20 A10 B10 GND GND

FX2_IO14 B20 A11 B11 C19 FX2_IO15

GND GND A12 B12 D19 FX2_IO16

FX2_IO17 D18 A13 B13 GND GND

FX2_IO18 E17 A14 B14

A15 B15

A16 B16

A17 B17

A18 B18

A19 B19

A20 B20

A21 B21

A22 B22

A23 B23

A24 B24

A25 B25

A26 B26

A27 B27

http://www.xilinx.com
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Chapter 16

Miniature Stereo Audio Jack

The Spartan™-3A FPGA Starter Kit board includes a miniature stereo audio jack plug, as 
highlighted in Figure 16-1. The jack plug is located in the upper right corner of the board, 
immediately above the SUSPEND slide switch.

Supported Audio Devices
The port provides simple audio tones to an attached set of headphones or to amplified 
speakers. The audio device must use a 1/8th-inch or 3.5 mm audio jack, as shown in 
Figure 16-2. A stereo connector is highly recommended. The FPGA signal definition 
appears in Table 16-1.

A monophonic connector will function, but with the following limitations. Only drive 
signals on the AUD_L signal. Drive the AUD_R output to high-impedance (Hi-Z, three-
state) so that it does not compete with the AUD_L channel.

Figure 16-1: Stereo Miniature Jack
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FPGA Connections
The FPGA drives a 3.3V digital signal to each side of the audio jack, as indicated in 
Table 16-1. A monophonic connector only uses the left-side channel

UCF Location Constraints
Figure 16-3 provides the UCF constraints for the audio connector.

Related Resources
The demonstration design shipped with the board includes an audio example.

• Spartan-3A Starter Kit Demo Design Overview
www.xilinx.com/products/boards/s3astarter/reference_designs.htm#demo

• Restoring the “Out of the Box” Flash Programming
www.xilinx.com/products/boards/s3astarter/reference_designs.htm#out

Figure 16-2: Examples of Miniature Stereo Jacks
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Table 16-1: Digital Outputs to Stereo Minijack

Signal Name FPGA Pins Stereo Jack Mono Jack

AUD_L Y10 Left-side audio Audio channel

AUD_R V10 Right-side audio Drive to Hi-Z

Figure 16-3: UCF Constraints for Audio Connector

# Controls VCCAUX supply rail (IC19)
NET "AUD_L" LOC = "Y10" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = QUIETIO ;
NET "AUD_R" LOC = "V10" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = QUIETIO ;

http://www.xilinx.com/products/boards/s3astarter/reference_designs.htm#demo
http://www.xilinx.com/products/boards/s3astarter/reference_designs.htm#out
http://www.xilinx.com
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Chapter 17

Voltage Supplies

The voltage supplies are located in the upper left corner of the board, as shown in 
Figure 17-1.

The Spartan™-3A FPGA Starter Kit board requires a 5.0V DC voltage input, typically 
supplied by the AC wall adapter included with the kit. However, there is also a provision 
to connect the board directly to a 5.0V DC supply using through-hole mounting solder 
pads.

The AC wall adapter must be a regulated 5.0V DC supply, as supplied with the kit. Some 
components and interfaces on the board, such as the LCD character display and the PS/2 
port are powered directly from the 5.0V supply rail.

Caution! Connect either the AC wall adapter OR use the through-hole mounting pads, but not 
both.

The 5.0V input voltage is then converted to the other supply voltages required by the 
board components, as summarized in Table 17-1. All non-5V voltages are supplied by two 
space-efficient and cost-effective National Semiconductor LP3906 Quad-Output voltage 

Figure 17-1: Spartan-3A Starter Kit Board Voltage Supplies
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regulators. Each regulator incorporates two high-current switching (buck) regulators and 
two low-drop out (LDO) linear regulators.

The board exploits all four regulator outputs for testing and evaluation purposes. 
However, a typical Spartan-3A FPGA application uses far fewer rails.

• The board uses a separate supply for VCCAUX and sets it to 3.3V by default. In a 
typical application, the FPGA’s VCCAUX supply could connect directly to the 3.3V 
supply used for FPGA I/O Banks 0, 1, and 2.

♦ By default, the VCCAUX supply is set to 3.3V

♦ Using the I2C interface on regulator IC19, VCCAUX can be reduced to 2.5V to 
reduce overall power consumption or to verify operation with VCCAUX = 2.5V.

• The DDR2 SDRAM interface uses multiple regulator outputs to test voltage 
margining.

♦ One high-current 1.8V rail supports the DDR2 SDRAM component itself, and 
supplies the FPGA’s I/O Bank 3, which connects to the DDR2 SDRAM.

♦ One high-current 0.9V supplies the DDR2 SDRAM termination network.

♦ A low-current 1.8V supply is voltage divided with resistors to provide a high-
accuracy 0.9V voltage reference for the DDR2 SDRAM component and to supply 
the VREF inputs on FPGA I/O Bank 3.

♦ See Chapter 13, “DDR2 SDRAM” for additional information.

Table 17-1: Voltage Regulators and Supply Rails

Voltage 
Regulator

Regulator 
Output

Voltage Level
Series 

Jumper 
Control

Components Supplied

National 
Semiconductor 

LP3906

(IC19)

SW1 1.2V J9
FPGA internal core voltage, 
VCCINT

SW2 3.3V J10

FPGA I/O Banks 0, 1, and 2 
(VCCO_0, VCCO_1, and 
VCCO_2). All 3.3V 
components.

LDO1 3.3V J11
FPGA internal auxiliary 
voltage, VCCAUX

LDO2 1.8V J12 Embedded USB programmer

National 
Semiconductor 

LP3906

(IC18)

SW1 0.9V J40
DDR2 SDRAM termination 
network

SW2 1.8V J13
DDR2 SDRAM component, 
FPGA I/O Bank 3 (VCCO_3)

LDO1 3.3V J41
Voltage reference to D/A 
converter channels C and D.

LDO2
1.8V

(voltage divided 
to 0.9V)

J42
DDR2 SDRAM voltage 
reference, FPGA I/O Bank 3 
VREF inputs (VREF_3)

http://www.xilinx.com
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Measuring Power Across Voltage Supply Jumpers
All regulator output supplies have an associated series jumper, as indicated in Table 17-1 
and shown in Figure 17-1. This allows for simple and easy current monitoring using just a 
multimeter.

For example, to measure the Suspend mode current on the FPGA’s VCCAUX or VCCINT 
supplies, follow these steps.

Caution! The Suspend feature must first be enabled in the actual FPGA application. All the 
example designs initially shipped with the board have the Suspend feature enabled.

• Disconnect power to the board.

• Remove the series jumper associated with the supply to be measured, shown in 
Table 17-2. Locate jumper indicated in Figure 17-1.

• Connect a digital multimeter across the jumper, as highlighted in Figure 17-2. If the 
resulting current is negative, simply reverse the connections to the jumpers.

• Set the meter to measure DC Amperes. Initially set the meter to the Ampere range. If 
appropriate, switch to a lower range (for example, 200 mA) after initially measuring 
current in the Ampere range.

Table 17-2: FPGA Supply Rails and Associated Voltage Supply Jumper

FPGA Supply Rail
Associated Voltage 

Supply Jumper Default Voltage

VCCINT J9 1.2V

VCCAUX J11 3.3V

Figure 17-2: Measuring Current (Power) Using a Multimeter
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Caution! If the meter offers various current ranges, always start with the largest range first. 
Passing too large a current through a meter may damage it.

• Reapply power to the board.

• Record the current measurements across the jumper.

• If the FPGA design supports the power-saving Suspend mode, measure the current 
with the SUSPEND switch (see “SUSPEND Switch,” page 26) set in both the “RUN” 
and “SUSPEND” positions. The default FPGA application shipped with the Starter 
Kit board does use the Suspend mode. For additional information on the Suspend 
mode, see XAPP480: Using Suspend Mode in Spartan-3 Generation FPGAs. 

• Convert the current measurement (Amperes or mA) to a power measurement (Watts 
or mW), by multiplying the measured result by the supply voltage.

I2C Voltage Adjustment Interface
Each LP3906 regulator has an two-wire, I2C serial interface that optionally controls various 
functions, such as the regulator output voltage. As indicated in Table 17-3, the I2C interface 
can be controlled by the FPGA application using the I/O pins indicated or by some 
external controller using the through-hole mounting pads provided on the board, shown 
in Figure 17-1.

Possible Applications
For experimentation purposes only, Xilinx only recommends adjusting the two supplies 
listed below.

• By default, the VCCAUX supply to the FPGA is set to 3.3V. On Spartan-3A FPGAs, 
VCCAUX can be either 2.5V or 3.3V, with potentially lower power consumption at 
2.5V. Consequently, VCCAUX can be reduced to 2.5V by adjusting the LDO1 output 
on the LP3906 regulator designated IC19. The corresponding I2C control signals are 
REG1_SCL and REG1_SDA.

• By default, the reference voltage to Channels C and D on the D/A converter is 3.3V. 
However, this voltage can be adjusted to between 1.0V and 3.3V by controlling the 
LDO1 output on IC18. The corresponding I2C control signals are REG2_SCL and 
REG2_SDA. See Chapter 9, “Digital-to-Analog Converter (DAC)” for additional 
information.

Table 17-3: I2C Voltage Adjustment Interface to Regulator

Regulator I2C Control Input FPGA Connection
Through-Hole 
Connection

IC18

SCL
REG2_SCL

(D11)
REG2-SCL

SDA
REG2_SDA

(F13)
REG2-SDA

IC19

SCL
REG1_SCL

(E13)
REG1-SCL

SDA
REG1_SDA

(D13)
REG1-SDA

http://www.xilinx.com/bvdocs/appnotes/xapp480.pdf
http://www.xilinx.com
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Restoring Default Voltages
Any voltage adjustments are temporary and apply only as long as the 5.0V supply is 
connected. To restore the original regulator output voltages, remove and then reconnect 
the 5.0V supply input. 

Caution! Simply toggling the power switch will not restore the original regulator output voltage! 
Remove and reconnect the external 5.0V supply input.

UCF Location Constraints
Figure 17-3 provides the UCF constraints for the I2C control signals to the regulators.

Related Resources
Refer to the following links for additional information:

• National Semiconductor LP3906 Dual High-Current Step-Down DC/DC and Dual 
Linear Regulator with I2C Compatible Interface 
www.national.com/pf/LP/LP3906.html

Figure 17-3: UCF Constraints for Regulator I2C Control Signals

# Controls VCCAUX supply rail (IC19)
NET "REG1_SCL" LOC = "E13" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = QUIETIO ;
NET "REG1_SDA" LOC = "D13" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = QUIETIO ;

# Control D/A Converter reference voltage for Channels C and D (IC18)
NET "REG2_SCL" LOC = "D11"  | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = QUIETIO ;
NET "REG2_SDA" LOC = "F13"  | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = QUIETIO ;

http://www.national.com/pf/LP/LP3906.html
http://www.xilinx.com



