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Introduction

The FPGA Discovery-lll XC3S200 developed Board provides a
low-cost, easy-to-use development and evaluation platform for Spartan-3
FPGA designs. It is shown in figure 1

Figure 1 The FPGA Discovery-lll XC3S200 developed Board

Features

1.) 200,000-gates Spartan-3 FPGA (XC3S200-4TQ144C)
Twelve 18K-bits block RAMs (216Kbits)
Twelve 18x18 hardware multipliers
Four Digital Clock Managers (DCMs)

2.) 1 Mbits Platform Flash PROM (XCF01SVO20C)

3.) Four Digits, seven-segments LED display

4.) Eight LED outputs

5.) One buzzer output

6.) Eight positions DIP switch

7.) Five momentary-contact push button switch

8.) 9-pin RS-232 Serial Port

9.) 12C socket for serial EEPROM (24LC x X)

10.) Four 40-pins expansion connector ports (80 Bits 3.3V. 1/O)

11.) JTAG port for low-cost download cable

12.) 25 MHz crystal oscillator
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All components layout on the top side of the board are shown in
figure 2. Block diagram is shown in figure 3. A schematic diagram of
FPGA Discovery-1l1l XC3S200 developed Board in an Appendix(.pdf file).
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Figure 2: Top Side of FPGA Discovery-lll XC3S200 developed Board
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Figure 3 Block diagram of FPGA Discovery-1l1l XC3S200

1 Expansion Connectors

The developed Board has four 40-pins expansion connectors
labeled K1, K2, K3 and K4, indicated by in figure 2. Each Port supports
a maximum of 20 user I/O pins (3.3V I/O). Some pins are shared with
other functions on the board, which may reduce the effective I/O
count for specific applications. The pinouts for each connector are
shown in Table 1-1, Table 1-2, Table 1-3 and Table 1-4. The 40-pair
ribbon cable is recommended for connecting to the external board. To
minimize reflections, ground bounce, and crosstalk of logic signal in the
ribbon cable, the slow slew rate output of FPGA is programmed (in
PACE windows to limit rise time. With a 3-ns transition time (for slow

slew rate), any line longer than six inches (15 cm) is a transmission line.
Maximum length of ribbon cable should be less than 15 cm.
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Table 1-1: Pinout for K1 Expansion Connector
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Table 1-2: Pinout for K2 Expansion Connector
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Table 1-3: Pinout for K3 Expansion Connector
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Table 1-4: Pinout for K4 Expansion Connector
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2 Seven-Segment LED Display

The developed Board has a four-digits (DIGIT1-DIGIT4), seven
segment LED display controlled by FPGA user-1/O pins, as shown in
figure 2. Seven-Segment LED Display is a common cathode type.
Each digit shares eight common control signals to light individual LED
segments. Each individual digit has a separate anode control input.
Decimal points of DIGIT1 and DIGIT2 of LED display are provided for
temperature and time displaying. The “scanning” technique is used to
reduces the required I/O down to 12 pins. The present value to be
displayed on the segment control inputs and select the specified digit by
driving the associated cathode control signal ‘0O’. Table 2-1 shows the
FPGA connections to 4-digits of 7-segment LED display. A detailed of
schematic for the display appears in an appendix.

Table 2-1: FPGA connections to 4-digits of 7-segment LED display
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3. LED Display

The developed Board has eight individual LEDs located above the
DIP switch, indicated by in figure 2. The LEDs are labeled LO through
L7. Table 2 shows the FPGA connections to the LEDs. The anode of
each LED connects to I/O of FPGA via a 470 resistor. The cathode of
each LED connects to ground. To light an individual LED, drive the
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associated FPGA control signal ‘1. Table 3-1 is shown FPGA
connections to all LEDs display

Table 3-1 FPGA connections to all LEDs display

%

% & %
% & %
% ' %
% & %
% & %
% & % (
% & % '
0& & % &
4 Buzzer

Buzzer connects to I/O of FPGA via a jumper ‘J3'.

Table 4-1: FPGA connections to Buzzer

2344

2344 2344

5 RS-232 Serial Port

The developed board has a female DB9 connector for RS-232
serial port. The user pins are TX , RX and ground signal pin. The 3 lines
of simple cable are used to connect the PC’s serial port. Pin Nol, Pin
No4 and Pin No6 must connect together. Pin No7 must connect to Pin
No8. All connection Pins must connect in head of female DB9 Pins
connector at PC side.

Table 5-1: FPGA connections to RS-232 port
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6 12C Socket
The onboard 12C EEPROM socket is provided for serial EEPROM
data memory.

Table 6-1: FPGA connections to 12C socket

6
I $% %88
I$ %88
7 DIP Switch

The developed board has the eight positions DIP switch, indicated
as in figure 2. All FAGA pins for DIP switch are connected to VCCO via
the 10 k pulled up resistors. When in UP or ON position, a switch
connects the FPGA pin to ground, a logic low ‘0’. When DOWN or in
OFF position, the switch open circuit, a logic high ‘1’.

Table 7-1: FPGA connections to DIP switch
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8 Push Button Switches

The developed board has five momentary-contact push button
switch indicated as in figure 2. All FAGA pins for push button switch are
connected to VCCO via the 10 k pulled up resistors. When no pressing
a push button generates a logic high ‘1’ on the associated FPGA pin.
Pressing a push button generates a logic low ‘O’ (active low) on the
associated FPGA pin. The contact of push button switches typically

11
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exhibit a few ms of mechanical bounce. The debouncing circuitry should
easily be added to the FPGA design.

Table 8-1: FPGA connections to push button switch.

<
2
2 <2 /
2 <2 /
2 & <2 /
2 ( <2 /
2 ( <2 /(
9 JTAG Port

The developed board has a JTAG programming connector. Both
the onboard 1Mbits configuration Platform Flash device(XCF01SV0O20C)
and Spartan-3 FPGA (XC3S200-4TQ144C) are part of the JTAG chain.
All configuration mode seclect jumpers J1 are fixed at ‘L’ position.

10 Onboard oscillator

$ & (67=H %

11 Power connector
Power connector is used power jeck for 4.5-9VDC from 9VDC
adepter

12
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Appendix

The schematic diagram of The FPGA Discovery-ll1l XC3S200
developed Board provides in file name “Board_Nol.pdf’ and
"Board_No2.pdf".
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