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Introduction
Thank you for choosing the Lattice iCE40HX-8K Breakout Board.

This document provides technical information and instructions for using the iCE40HX-8K Breakout Board. This kit
is based on the Lattice iCE40-HX8K-CT256 high performance FPGA device. Two source codes, one written in Ver-
ilog and the other in VHDL, are available to download for the iCE40HX-8K Breakout Board. Both codes are func-
tionally the same.

The contents of this user’s guide include demo operation, top-level functional descriptions of the various portions of
the evaluation board, descriptions of the on-board connectors, switches, a complete set of schematics and the bill
of materials for the iCE40HX-8K Evaluation Board.

Features
The iCE40HX-8K Breakout Board includes:

» iCE40HX-8K Evaluation Board — The iCE40HX-8K Evaluation Board features the following on board capabili-
ties:
—IiCE40HX-8K CT256 device
—8 user accessible LEDs
—SPI Flash for programming configuration
—40 pin 0.1” header for user connectivity
—0.1” holes for user connectivity
—FTDI 2232H for USB interface
—12MHz oscillator
—Jumpers to select programming the SPI flash or iCE40HX-8K

* Pre-loaded Demo — The kit comes with a default design that flashes the LEDs on and off

* USB connector Cable — A mini B USB cable for programming the SRAM fabric of the iCE40HX-8K or the on-
board SPI flash. The USB cable also powers the iCE40HX-8K evaluation board.

Figure 1 shows the top side of the iCE40HX-8K Evaluation Board indicating the specific features that are designed
on the board.
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Figure 1. iCE40HX-8K Evaluation Board (Top Side)
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Figure 2. Block Diagram
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iCE40 Device

This board features an iCE40HX-8K device with a 1.2v core supply. It is packaged in a 256 caBGA package. For a
complete description of this device, see HB1011, iCE40 LP/LX/LM Family Handbook.

Software Requirements
You should install the following software before you begin developing designs for the evaluation board:

¢ Lattice iCEcube2 Release: 2012.09SP1.22498 or later

* Diamond Programmer: Version 2.2 or later

These software are available at the Lattice website Design Software & IP page. Make sure you log in to the Lattice
website, otherwise these software downloads will not be visible.

Demonstration Design
The design file ICE40HX8KLED.zip contains the following files:

e LED_VHDL.vhd (VHDL code)
e LED_Verilog.v (Verilog code)

LED.pcf (pin constraint file)
LED_VHDL_bitmap.hex (Bit stream file for programming FPGA.)

e LED_Verilog_bitmap.hex (Bit stream file for programming FPGA.)

Two source codes are provided, one written in VHDL and the other in Verilog. Both of these codes function identi-
cally. This provides you with an option to use either one of the code when programming the Breakout Board. When
the FPGA is programmed with one of these codes, the red LEDs (D2 thru D9) will flash on for ¥2 second and off for
Y2 second.

Figure 3 shows the block diagram of the Verilog or VHDL code.

Figure 3. Block Diagram of the Verilog or VHDL Code

12MHz Clk -

+96 72 second pulse 2 bit counter /2 Decoder

LED 9

The source code has two counters that are used to divide the 12MHz clock by 216 and 96 generating a approxi-
mately ¥2 second pulse. This pulse along with the decoder will turn the LEDs (D2 thru D9) on for %2 second and off
for %2 second. The decoder can be modified to have any type of LED sequence by changing either the VHDL or
Verilog code.

When the board is plugged into a USB port, a +5 volt power is applied to the board that will light a green LED
(D11). After the FPGA has been programmed, a green LED (D10) will light. This LED is connected to the CDONE
line of the FPGA.



http://www.latticesemi.com/~/media/Documents/Handbooks/iCE40FamilyHandbook.pdf
http://www.latticesemi.com/Products/DesignSoftwareAndIP.aspx
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Board Power

The iICE40HX-8K evaluation board is powered with the USB cable. LED location D11 indicates that the board is
powered up. All I/Os are driven at 3.3v.

Board I/0s

The I/Os that feed the holes and the 0.1” connector are driven at 3.3v levels. Location J2 is the populated 2 x 20
row connector. Locations J1, J3 and J4 have hole locations that the users can connect to for their specific 1/0
requirements.

Programming Options
Two jumpers, J6 and J7 can be set for two types of FPGA Configurations:

* SPI Flash Mode, for programming the serial flash memory.
» SPI Peripheral Mode, for configuring the volatile CRAM in the FPGA.

In SPI Flash Mode the SPI signals, from the FTDI USB interface chip, programs the serial flash memory. After the
memory is programmed the FPGA reads from the memory and configures its self. The advantage of programming
the serial flash is that the FPGA will be re-configured after power-up. Jumpers must be in locations J7:1-2, J6:2-4,
and J6:1-3. See Figure 4

Figure 4. SPI Flash Programming
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In SPI Peripheral Mode the SPI signals loads the program file into the CRAM (configuration ram) of the FPGA
directly. In this mode the FPGA will lose its configuration when power is removed and must be re-configured. Jump-
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ers must be in locations J6:1-2 and J6:3-4. Jumper J7 is not installed. See Figure 5

Figure 5. CRAM Programming
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LED in location D10 is connected to the CDONE pin of the iCE40HX-8K. This can be monitored to determine that
the iCE40HX-8K is programmed correctly.

Ordering Information

China RoHS Environment-
Description Ordering Part Number Friendly Use Period (EFUP)

ICE40HX-8K Breakout Board ICE40HX8K-B-EVN

©
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Technical Support Assistance
Submit a technical support case through www.latticesemi.com/techsupport.

Revision History

Date Version Change Summary

January 2016 1.1 Updated Technical Support AssistanceDemonstration Design section.
Changed “demonstration design” to “design file”.

Updated Technical Support AssistanceTechnical Support Assistance
section.

November 2013 1.0 Initial release.

© 2016 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as
listed at www.latticesemi.com/legal. All other brand or product names are trademarks or registered trademarks of
their respective holders. The specifications and information herein are subject to change without notice.



http://www.latticesemi.com/corporate/legal/index.cfm
www.latticesemi.com/techsupport
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Appendix A. Schematic Diagrams

Figure 6. Block Diagram
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Figure 7. USB to SPI/RS232
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Figure 8. FPGA
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Figure 9. FPGA
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Figure 10. Power and LEDs
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Figure 11. SPI
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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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