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Melon S3 FPGA Development Board 

Product Datasheet 

 

The Melon S3 FPGA is openƱsource, expandable development board perfect for the 
learning digital circuit design and prototyping of your unique ideasƲ You can customize the 
capabilities of the FPGA with snapƱon 40Ʊpin ƦRaspberry Pi HATƦƲ There are several shields in the 
market offers a low cost module that can be purchased off the shelfƲ These shield modules can 
be plugged directly to the Melon S3 FPGA board for the creation of powerful embedded and 
digital system applicationsƲ 

At its heart, the Melon S3 has a Xilinx Spartan 3E 500K FPGA chip from 
Xilinx®Ʋ providing a plentiful amount of digital logic to quickly get your prototyping off the 
ground and WiFi SoCŠ WROOMƱ02 certified module ƬFCC, CE, TELEC, WiƱFi Alliance, and SRRCƭ 
with an onboard antennaƲ The WROOMƱ02 comes with a firmware which will allow you 
to download a ƬƲbitƭ file over WiFi to the FPGA without having to buy a JTAG programmerƲ 
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Espressif System's WROOMƱ02 ƬESP8266ƭ is a low cost SoCŠ WiFiƯMicrocontroller, A 32Ʊ
bit low power microƱcontroller with CPU clock of 80MHz, 50KB of user available RAM and an 
external 4MB of Flash memory with a full WiFi frontƱend Ƭboth as client and access pointƭƲ Once 
the board is powered on, the WROOMƱ02 will configures the FPGA from the internal 4MB flash 
memoryƲ After the FPGA is successfully configured the WROOMƱ02 enters slave modeƲ This 
allows your FPGA designs to talk to the microcontroller, giving you develop the MCU Ư FPGA for 
coƱprocessing applicationƲ 
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Specification 

¶ Xilinx Spartan 3E FPGA ƬPQG208ƭ Ʊ 500K gates, 
¶ Ƭ73Kb Distributed RAM, 4 Digital Clock Manager ƬDCMƭ, 20 Multipliers Ƭ18x18ƭ, 360 Kb 

Block RAMƭ 
¶ Onboard USBƱUART ƬSilicon Labsƭ CP2104 for Configuration, Debugging and PowerƲ 
¶ WiFi 2Ʋ4GHz SoCƱWROOMƱ02, 32Ʊbit MCU ƬArduino Compatibleƭ Clock 80MHz, 50KB 

RAM, Integrated TCPƳIP protocol stackƲ 
¶ Flash 4MB SPI Flash which is 1MB for MCU Firmware and 3MB for FPGA Bit spaceƲ 
¶ 8 Users LEDs 
¶ 4 DIP Switch user buttons 
¶ 1 Reset button 
¶ Onboard FPGA clock 50MHz 
¶ GPIOs 56 PINs 3Ʋ3V Tolerant Ʊ 40 PINs x2 ƬRaspberry Pi 40 PINs Compatibleƭ 
¶ JTAG Port ƬOptional for ProgramƳDebuggingƭ 

Board Front Side  

 

Position Reference Description 

1 JTAG Port Optional for Programing & Debugging using Xilinx ISE Software 

2 FPGA Xilinx FPGA Spartan 3E 500K 
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3 LEDs x8 LED ƬGreenƭ 

4 DIP SWs x4 DIP Switches 

5 Pwr LED 3Ʋ3V Power LED ƬRedƭ 

6 
XSTOP 
Jumper 

FPGA code will STOP if Jumper added ƬSize 2Ʋ5Ʀƭ, Using this 
jumper as a FPGA stop pin ƬNo jumper by defaultƭ 

7 
Status 
LED 

User define LED ƬGreenƭ at GPIO15 of ESP8266 

8 MCU WiFi SoC ƬESP8266ƭ Flash 4MB Version 

9 Oscillator ABRACON 50 MHz onboard oscillator Ƭ50ppmƭ 

10 LED1 
User define LED ƬGreenƭ at GPIO2 of ESP8266, This LED will be 
flashing during upload firmware to ESP8266 

11 Reset Btn Reset Button for ESP8266 

12 
TXƳRX 
Jumper 

TXƳRX Jumper of ESP8266 and USB CP2104 ƬSize 2Ʋ0Ʀƭ, Refer 
Jumper setting section 

13 USB IC CP2104 UART to USB IC 

14 USB LED USB PlugƱin LED Status ƬVUSBƭ 

15 Done LED FPGA Status LED if Ʋbit file downloaded to FPGA without error 

16 VIN 5V External Power supply Ư5V can powered the board from this pin 

17 
TXƳRX 
LEDs 

TXƳRX LED Status of USB IC ƬCP2104ƭ 

18 
USB 

Connector 
USB Connector for Ư5V input for powered the board or 
DebugƳProgramming port for ESP8266 
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Bottom Side ƬSolder pad jumper for the users are willing to use with Raspberry Pi 

 

Position Reference Description 

1 
ƬJP2ƭ RPi 
3Ʋ3 V 
Jumper 

Solder pad Jumper is ƦOpenƦ by Default, But 
once the Melon FPGA and Raspberry Pi Shields 
stacked together at P1 Port, You can powered 
RPi Shields board at 3Ʋ3V P1Š1,P1Š17 Ƭ3V3_RPƭ 
by using the power VUSB Ƭ5Vƭ or VIN Ƭ5Vƭ 
from Melon FPGA board, by setting the 
Jumper ƦClosed ƬSolderedƭƦ, Refer schematic 
for more information 

2 
HSWAP 
Jumper 

Set the default state of FPGA Pins, Solder pad 
jumper is ƦOpenƦţ PullƱdown Ƭby Defaultƭ, Set 
the jumper pad to ƦClosed, ƬSolderedƭƦţ All 
the FPGA pins are PullƱUpƲ 

3 
ƬJP1ƭ Rpi 

5V 
Jumper 

Solder pad Jumper is ƦOpenƦ by Default, But 
once the Melon FPGA and Raspberry 
Pi Shields are stacked together at P1 Port, if 
you want to powered RPi Shields P1Š2,P2Š4 
Ƭ5V_RPƭ by using the power VUSB Ƭ5Vƭ or VIN 
Ƭ5Vƭ from Melon FPGA board, by setting the 
Jumper ƦClosed ƬSolderedƭƦ, Refer schematic 
for more information 
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TXƳRX Jumper Setting 

ƦESPƱPROGRAMƦ TXƳRX Jumper is set to ƦOpenƦ by Default, In order to reƱprogram ESP8266 
firmware, The both jumpers ƬTXƳRXƭ need to be inserted ƬClosedƭƲ USB TXƳRX and ESP TXƳRX pins 
also routed to FPGA refer the diagram below, You can writed the FPGA code to set jumper 
internallyƲ In this case you can reƱprogram the ESP8266 firmware without any jumpersƲ 

 

Pin Definition 
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Port1 FPGA Pin Number ƬPxxƭ vs Connector Pins ƬRPi shileds can be connected to this portƭ 

Description Pin Number Pin Number Description 

Ư3V3_RP Using 
with RPi shields 

need to set 
solder pad 

jumper at bottom 
side 

1 2 

Ư5V_RP Using with 
RPi shields need to 

set solder pad 
jumper at bottom 

side 

P50 3 4 

Ư5V_RP Using with 
RPi shields need to 

set solder pad 
jumper at bottom 

side 

P49 5 6 Ground 

P48 7 8 P47 

Ground 9 10 P42 

P41 11 12 P40 

P39 13 14 Ground 

P36 15 16 P35 

Ư3V3_RP Using 
with RPi shields 

need to set 
solder pad 

jumper at bottom 
side 

17 18 P34 

P35 19 20 Ground 

P31 21 22 P30 

P29 23 24 P28 

Ground 25 26 P25 

P24 27 28 P23 

P22 29 30 Ground 
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P19 31 32 P18 

P16 33 34 Ground 

P15 35 36 P12 

P11 37 38 P9 

Ground 39 40 P8 
 

 

Port 2Š FPGA Pin Number ƬPxxƭ vs Connector Pins 

Description Pin Number Pin Number Description 

Ư3V3 1 2 Ư5V 

P153 3 4 Ư5V 

P152 5 6 Ground 

P150 7 8 P151 

Ground 9 10 P147 

P146 11 12 P145 
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P144 13 14 Ground 

P139 15 16 P140 

Ư3V3 17 18 P138 

P137 19 20 Ground 

P133 21 22 P132 

P129 23 24 P128 

Ground 25 26 P127 

P126 27 28 P123 

P122 29 30 Ground 

P120 31 32 P119 

P116 33 34 Ground 

P115 35 36 P113 

P112 37 38 P109 

Ground 39 40 P108 
 

 


