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1. Introduction

This section provides an overview of the MachXdibedded Configuration Access (ECA) demo running from the

[FGGAOS9/ toun £SNEIF 9@ f dzF A 2 yn Boazd: TR&deriozshowskhSw thisctX®2 h H u  t A

Embedded Configuration Access reference design is implemented on a microcontrolés ¢ase the

[FGGAOSaAO20uunl FYR | 0O0SaasSa GKS al OK-huw @Al Yy LH/ 0dz

1 Program the MachXO2 with a JEDEC file

1 Read usercode and other device registers

1 Update EBR init values in the User Flash Memory (UFM)

1 Read/write pages inhe UFM

b20SYI{O&KShH tNRINFYYAYI | YRCt Btyhfi A MpzpRAAEY ! 28 RWSCODUHA R Sa
I FNRSYSR /2y (iNRBf Cdzy Gt ADR ghaH mEW T2 IND R dINZ WK SBP A GTEE Nl QR - h +
O2y TAJAUNYYiIARR OF LI oAt AGASa®

The demo shows the capabilities of programming a blank device with an irisigndor reprogramming with an

updated design) as well as reading the MachXO2 DevicelD, usercode andamtherented capabilities. These

features are especially attractive in embedded systems where the Mach@@deeds to be programmed or

configured at rurtime or in pinlimited packages where a separate MachXO2 JTAG interface is not available.

¢tKS NBFSNBYyOS RSaAdy LINRBGARSA Iy | tHdedxoo. The&pvinEmbeaded G2

package is adapted from the Windows/Linux based isp&N] which is targetedor operation as an applicatioon a

PC. The assumptions of operating in a PC environment do nogsjveat well to the traditionaémbedded

microcontroller environment, where such configuration of an MachX©0ald be applicable.flis demoshows the

routines performing configuration operations through patefined (andested) methods (i.e. these E@dutines).

wSdzaAy3d (KSaS W/ Q NRdziAySa ¢icilining theSexp¥nde\abcodh@ingandA OF £ (i 2

debugging astom routines based olMachXO2 Programming and Configuration Usage G&EESATN-02155)and

Using User Flash Memory and Hardened Control Functions in MachXO2 DERIGEEN-02162)

This demo provides a hands example for compiling the MachXO2 Embed@exhfiguration Access referendesign
routines, running the routines, accessiad/lachXO2 device via I12C aretfprming various configuratioaperations on
the device.

Figurel.1. shows the LatticeECP3/MachX@2 tiemo setup.

MachXQ Pico
Demo Menus Evaluation Board 12C Cable

LatticeECB Verse
Evaluation Board

USB Serial Port
Cable for Menus

Figure 1.1. LatticeECP3/MachX02 12C Demo Setup
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The serial port from the LatticeECP3 Versa Evaluation Board provides the user interface. The serial port is implemented
using a USB connection. A midsB cable connects the LatticeE@BBa EvaluatioBoard to a Pahe PC runs a USB

to a virtual COM port program that allows the HyperTerrhinaconnect to the LatticeECR&rsa Evaluation Board

over the USB cable.

The LatticeMico32 soft microprocessor in the LatticeECP3 device interfabesachXQ device with an’Cbus
implemented as a thresvire cable between the two boards.

1.1. Implementation

The purpose of the MachXO2 Embedded Configuration Access demo is to provide a working example of accessing
MachX02 Embedded Function Block (EFB) configurlatignivia an’C inteface. The demo uses interactiwgenus to
allow the user to try various usease operations that would represendical embedded accesses to thikmchX02:

1 Program the MachXO2 with a JEDEC file

1 Read usercode and other device registers

1 Update EBR init values in the UFM

1 Read/write pages in the UFM

This reference design is implemented using the LatticeECP3 Versa EvaluatioasBbardystem control processor
and the MachXO2 Pico Evaluation Board as the target MachXO2 device to acadds.chnnects the |2@uses
between the two boards. Sesppendix A. I2C Connector on the LatticeECP3 Versa EvaluatioraBd&mbendix B.
I2C Connector on the MachXO2 Pico Evaluation Board for specific board connector details.

LatticeECB Versa Evaluation Board

LatticeEC®

- ScL i
Lattice |jum 12c SDA |13 |

Mico32

MachXQ@ Pico Evaluation Board

GND

| SCL

a8
U3 MachXQ@
I SDA |pe

Figurel.2. 12C Connection Between Evaluation Boards
The user menus are provided by the LatticeMico32 demo software running on the LatticeECP3 Versa EBahration

The user selects various demo opti@rl the commands are executeder the ¥C bus to perform thepecific
MachXO2 operatiori-igurel.3. shows the hardware/IP architecture of the demo.
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Lattice ECBVersa Evaluation Board

Programming
Memory

| [ 1 1

1 1
' i
| |LatticeMice2 :
! 1
l :
{ 1

[}
A WISHBONE Bus | !
! i
! 1
! 1
| 1
! 1
! 1
i 1
1 1

GPO UART

v

12C Master

MachXQ Pico Evaluation Board

A 4

12C Slave !IZC

Config UFM Config
Flash EBR Registers

A

LCD User Logic

Figurel.3. Demo Architecture

The LatticeMico32 MSB processor system runs the entire user interface software fronipgorogram memoryThe
processor system also contains the UART component that providesriabm@t communications to thexternal PC.
An PC master component provides access to the MachXO2 confignitalock via the buiin PCport. The program
memory of the MSB contains all the MachXO2 access drigemmands and two JEDEC fiteprogramming the
MachXO2 device withiffierently behaving designs, in order¥@sually see that a new desigas been loaded.
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Demo Application LayefMenus)

MachXQ@, JEDE@&1, JEDE @2

____________________________________________________________________________

X@_ECA A 4
ECA APIs
Progran{), ReadBackCy ReadBackUF{
WriteUF M), X
MachXQ
v Database

ECA Commands /

readDevld), CfgErasp, CfgWritePage,
UFMErasg, UFMW rite Pagé),X

! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! Parameter !
1

[ i
! 1
! 1
! 1
I I
! 1
! 1
! 1
! 1
! 1
! 1
! 1

Platform Interface Driver Routines

start(), stop(), read(), write()

12C

A 4

MachXQ@

Figure 1.4. Software Architecture

The flow of control is handled entirely from the mennghe user application layer. The user invokes ECA API routines
using the menu options. The menu options call the APIs and pass a hattitesfmecific MachXO2 device @a which

the operations will be performed. The ECA APIs implemenalterithms speified inMachXO2 Programming and
Configuration Usage GuidEPGATN-02155)andUsirg User Flash Memory and Hardened Control Functions in
MachXO2 DevicggPGAIN02162)for performing macro operations such esase configuration Flash, readercode,

etc. The ECA APIs in turn call ECA commands, which implement tifec segjuence ofanfigurationcommand

opcodes and operands, as gePGATN-02155and FPGATN02162 for doing one spéfic operation. The ECA
commandroutines then invoke, via function pointers in the MachXO2 handle, the speudirface driver routines to

start a transér, write bytes/read bytes and stop a transfer. The platfespecific drier routines are then invoked to
perform the FC bus transfers to the specific MachXO2 device.

The XO2_ECA routines are provided as source code and are built imetiueapplicatiorrunning on thel atticeECP3
Versa Evaluation Board. An internal data structure holds the spgeifameters for each supportéddachXO2 device,
such as the number of pages in the UFM, or configuration Flaste ¢ime, etc. These parametease used by thé\Pls
and commands when performing operations.

1.2. Known Limitations
This section describes some of the limitations of the MachXO2 Embedded Configuration Access demo.

/| 2YLINB&aaAz2y

The JEDEC data could be compressed, greatly reducing code storage requirersiempée Aurlength encoding
compression routine has been shown to be very effective (2x to 4x compression) but is not implemented in this
version.
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hytie L
Only fC is demonstrated at this time. The software framework is set up to support other interfacdsas SPI, the
MachXO2 device, but only a singi€ Interface is used in this demo.

¢N}YyaLI NByd a2RS t NRAN)I YYAy3

The MachXO2 Pico Evaluation Board only supports MachXO2 Flash programming in Transparent mode. Thepower to
the PC bus on the board i®notrolled by a pin on the MachXO2 device. If the MachXO2 does not have a user design in it
to drive this output pin high, theC bus will not have the required pulps, and other devices connected to tR€ bus

will not operate properly. Therefore, Gffe mode cannot be demonstrated with a standard MachXO2 Pico Evaluation
Board because the user design is halted, and all MachXO2 1/Os defauktatarbutput low, disabling theC. A

hardware modification can be made to the MachXO2 Pico Evaluatiamnl Bt provides constant pulip voltage to

the PC bus. See Appendix & Bus Pullip Modification for this modification if offline mode operation is desired.

2. Setup

This section describes how to connect and set up the MachXO2 Embedded Configurasmdicao.

2.1. General Warning

Please observe the following important safety items:
1 Follow ESD precautions
1 Use only the power supply provided with the LatticeECP3 Versa Evaluation Board. Do not use a generic 12 V

supply.

2.2. Required Demo Components

LatticeECP3 Vea Evaluation Board

12V DC power supply for LatticeECP3 Versa Evaluation Board

Mini USB cable for LatticeECP3 Versa Evaluation Board

MachXO2 Pico Evaluation Board

Mini USB cable to power the MachXO2 Pico Evaluation Board

I2C cable (threavire cable conneting the LatticeECP3 Versa Evaluation Béattie MachXO2 Pico Evaluation
Boardg see Appendix A. 12C Connector on the LatticeECP3 Versa Evaluatiba®bappendix B. 12C Connector
on the MachXO2 Pico Evaluation Board)

=A =4 =4 4 -4 -4

2.3. Project Setup

1L 'YyT AL GKRSNBBYNBY @3 I 3So
¢tKS RSY2 O0AGAGNBIY (KFd ySSRaoO@W2f{adf iA2VRSEIKERIA AGKSE O]
AGAGNBFYa RANBOG2NEO®

2.4. LatticeECP3 Versa Evaluation Board Installation

L [2FR GKS oAGadNEISWSH2 OMISRONBYKWEK FORNRID ha/NMe | £t (KS
I 4 NRdziAySa FyR (62 al OK-hu W959/ RSaAdya 2
|

&
aaSyovsS Oim$ Sl
3. /2yySOiG GKS ! {. OFrotS G2 GKS t/ F2NJ aSNARIFf LRNI I O0S:
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3. MachXO2 Pico Evaluation Board Instailban

1. 1 2yySO QOK®St $¢

2. | 2yySOG GKS ! {. OFLofS FNRY G(KS alOK-hu tA02 9@Ffdzad dArz2y

3. Lyadlrtt +ry AyAGAIt w959/ RSaixdly Ayidz2 GKS /al@dfzah&uzms;mz
08 RSTFLdzA 1 ! fRERBRY AWSERE KE2 ad DK- hnw RSGAOS (Kl FaasSN
2NRSNJ F2NJ GKS [0 OfaAD0 CRSOWOS 962 FAaES iﬁleEI-R Ad AY
-hHYLH/ Qatl@SY- hHweydzYo SNE®2SRO

3.1. FTDI COM Port Driver Installation

The next step is to connect the USB cable to the #di8B connector on the front of the LatticeECP3 Versa Evaluation

Board. Connect the other end to an available USB slot on your PC. Thievidle the connection to thenenus on the

LatticeECP3 Versa Haion Board. You will need to install a driyeovided by Future Technolo@evices

International (FTDI), the manufacturer of the FT232RL device usdg:dratticeECP3 Versa EvaluaBward that

converts the R32 UART output to USB). The driver ests/the PQJSB port to a COM port so thaterial terminal

program (HyperTerminal) can open the USB port and communicate over it as if it we&2a8port. The FTDI driver

installation program can be downloaded from the FTDI website.

b2W¥S2 AyRRBISAEA R E2 AYR264& T R2 y20 aKAL 6AGK | @ LISBINEGNYAY I @
GSNXYAYLFE SYdzf I G2NJ adzOK & tdz¢, ndcn 02N ySegSNDL 2N GKS

Once the driver is installed, power up the LatticeECP3 Versa Evaluatimht® connecting the power supply.

To determine which COM port the USB serial device is mapped to, openrivyu@r > Properties > Hardware
Device Manager and select Ports to see available serial ports and chooseettigbis the USB Serial Pd3ee the
Figure3.1. as an example.

L=

File Action Yiew Help

0 WS 2E AR

(- Display adapters :]
[#-. 25 DVYDJCD-ROM drives
[#-{9 Human Interface Devices
[#-{=% IDE ATAJATAPI controllers
[+ IEEE 1394 Bus host controllers
[#-<2» Keyboards
#-") Mice and other pointing devices
- Modems
(- Monitors
[=]-E8 Network adapters
H8 1394 Net Adapter #2
B Cisco Systems YPN Adapter
H Intel(R) 82567LM Gigabit Network Connection
H8 Intel(R) WiFi Link 5300 AGN
=% Ports (COM &LPT)
‘_\/ InteI(R) Active Managernent Technology - SOL (COM4)
ort {CC

& ﬁ Processors

#-4€2 SCSI and RAID controllers =
[+ 2 Secure Digital host controllers

[+ R& Smart card readers

#-@, Sound, video and game controllers :J

[ \ \

!

Figure3.1. Finding New Comm Port

Open your terminal program and select the new USB serial port. Set the communication settiiysO@0 baud, 8
data bits, No Parity, 1 stop bit (115000,8,NBgure3.2. and Figure 3.3. show these settings for a PUTTY session.
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28 PuTTY Configuration x|
Category:
[=)- Session I Basic options for your PuTTY session |
5 Tv : L.og[glng i~ Specify the destination you want to connect lo
= erminal .
: Kegboaid Serial line Saeed
Bl [EEIE | 115000
Features Connection lype:
= Window (" Raw  Telnet " Rlogin ¢ SSH ' Serial
Appearance N )
Bakaviour Load, save or delete a stored session
Trarslation Saved Sessons
- Selestion ]usb_comM
 Colours Default Setlings - Load |
(=1 Connecton ush_ —
Date usb_com11 Cave |
Proxy usg_com;l g et
usb_com
; Teln.sl usb_com14 &I
Rlogn v_com2 ;l
SSH
e Close window on exit:
" Always © Never & Onlyon clezn exit

About I

Open I

LCancel I

Figure3.2. Opening Comm Port with PUTTY

28 PUTTY Reconfiguration x|
Category:
[=)- Session | Options controlling local serial lines |

Lloggmg Configure the serial line:
=)+ Terminal
Keyboard Speed (baud) [115000
oel Data bits Is—
- Featares
[=1- Window Staop bits |1
- Appearance Paiity m
Behaviour
Trarslation FElow control INone v l
Selestion
Colours
(=) Connectan

Apply I

Figure3.3. Comm Port Settings

LCancel

After the serial port settings are configured, and power is applied to the LatticeECP3 Versa Evaluation Boeid, the
menuwill appear (press the LatticeECP3 Versa Evaluation Board reset button to redisplay).

3.2. Hardware Settings

For demo operation, there is no hardware configuration necessary other hamecting theAC cable and US&bles.
This section is provided for refaree or in case the LatticeECP3 Venrsduation Board or MachXO2 PiEwaluation
Board has been used in other applications and their current configuration is in doubt.

[FGGAOS89/to =SNEI

OOt dzt GAZ2Y

2 NR

The only hardware indicator of demo activity is tleel LED D25 blinking to indieghe system clock is runninghis
indicates that the bitstream has loaded correctly and that basic logic is functlbdaks not reflect the?C or

LatticeMico32 operating status.
No other LED indicators are used at fttirise.
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al OK-hu tA0O2 9@FftdzrGA2Y . 2F NR
The LCD is used to indicate the particular JEDEC file design that has been loaded into configuration Flash.

4. Demo Operation

All user interaction and demo control is through the text menus provided by the LatticeMicd32isadprocessor.
This section will show and discuss the available menu options that demonstrate the MachXO2 configuration accesses.

4.1. Background

There are two MachXO2 designs provided in the reference design package. Both have the same basic desigd. They re

bytes from an initialized EBR memory and display four characters at a time on the LCD display. One design uses an EBR
AYAGAFEAT SR 6AGK KSE RAIAGAST F2NI SEFYLXS WnmMHOQS WnpcTQX
characterwords th i OFy o068 aL)StfSR dzaAy3d 2yfte fLKFI6GSGIAO RAIAGE 2
WwC995Qd 91 OK RS&ATY |tftaz2 KIFra | dzyAljdzS dzaSNO2RS® ¢KSasS RA
designs via 12C and reading back thefiguration registers to verify the proper design is loaded (i.e., usercode value).

-hHYPYydzYOSNE LYLIX SYSY(lFGAazy

T [/5 RAALX LI &Y danMHOE£ZI AnNpCcT£€I AMMMMEI AGHHHHEZ SGO0O®
1 EBRinit file: Hardwar¥O2_Picdsourcénumbers.mem

1 UserCode: 0x01234567

I TracelD: 0x12

-hHYp@E2NRLX SYSyGFdAazy

T [/5 RAALX LY GRSIFIR£X a0SSFé&x aloolér aOFFSésr a¥FSSRésx S
1 EBRinit file: Hardwar¥O2_Picdsourcéwords.mem

1 UserCode: 0OXDEADBEEF

9 TracelD: OXAB

4.2. Menu Screen

The menu screen is the starting point for running the demo software. The user ¢émeietter of the operation to
execute.

i

[T] empe
[L]E

Figure4.1. Menu Screen
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4.3. LED Test

The LED test simply demonstrates that the LatticeECP3 is working and that the FPGA and software running on the

LatticeMico32 are fuetioning correctly. The test blinks a visual indicator lo@ tatticeECP3 Versa Evaluattward to
show that the software is working, even if I2C portions are having troiibie eight discrete LEDs on tledt side light
(move) up and down and the segnteron the 14segment display lighindicating proper functioningf the
LatticeECP3 software and hardware.

Running ECP3 Versa Board LED Test...

4.4, Temperature Test

The Temperature testemonstrates reading, over théd cable, the Texas Instruments temperature sensor device
the MachXO2 Pico Evaluation Board. This provides a way to validate gi©bes bperations using a thirdparty
device. The test prints the 113t register valudrom reading the temperature. is not converted to Fahrenheitr
Celsius; just a raw hex value. Placing a finger on the device will dynamically change the reading.

_loix

Figure4.2. I°C Temperature Display

4.5. ReadMachXO2 Registers

Reading the MachXO2 configuration registers demonstrates how a host processor could interrogate the specific
MachXO2 device or design (usercode) that is running. System operation could thikerée based on the
informationobtained, §izZOK |a f AYAGAyYy3 FSIFddz2NBa AF GKS dzaASNO2RS

wine: fatticesemi.com/legal
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Booery il x
>

A Demo Menu

Figure4.3. Read MachX02 Configuration Registers

For the demonstration, the usercode is different for each MachXO2 design. Thedseriue indicates:

1 0x0123456¢ Design that prints number patterns to the LCD display

 Oxdeadbeet5 S&A3IYy (KIFG LINAyda ag2NRaé¢ (2 GKS [/ 5 RAALI I @
The status registers are also read and decoded to identify errors that could occur during operation.

4.6. Programwith JEDEC Data

This operation reprograms the entire contents of the MachXO2 Flash (configuraidvl and Feature Row sectors)

gAUK GKS W959/ TFAES RIEGlI® ¢KS &8 bddAgthedachXo? tesitrah 8 OK2aSy ¢
displays digs onthe 40K | NI OG SNJ [ / 5 RA & LJ | 8XO2 design that Apl&yOvioddsifigzhe RA Yy 3 (G K S
letter digits of hexadecimal, on theeharacter LCD display.

_(oix

Figure4.4. Program with JEDEC File

Inthis example, design 1 (the initial default) is loaded. The LCD display will now show patterns of-gl)gitsg@from
GKS 9. w AYAlG GFftdzSad C2NJ SEF YL SY Y nnnnQY YMMMMQOQI WHHHHOQ
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4.7. Verify

The Verify menu option enables checking of the programmed FlastefBuylt, it is turned off. To enable the
verification of programmed JEDEC data, press V. After each Flash sector is programmed, the pages will be read back
one at a time and compared with the programmed data. If an error is detected, programming abdriveétror.

_lojx

Demo Menu

Figure 4.5. Program with Verify

4.8. Update EBR Values

This selection reprograms the MachXO2 UFM sector with the JEDEC file UFM data, effectively changfirayithreof
the example MachXO2 hardwadesign by changing the EBR congemhe EBR contents are eithieaded with the
number pattern (60 2 NJ G KS g2NR LI GGSNYy o6F6OR0O oF&aSR 2y LINBOJA 2dz

Booery i x
:

T + Verify

Figure4.6. Update UFM Contents

In this example, the EBR contents in the UFM are reloaded with the data for the word pattern. The confidtiaston
sector remains unchanged and the design continues to operate in haedwWhe only change is that onpegramming
the UFM EBR completdbe LCD will now display words, instead of the previous number pattern.

4.9. Exchange Data in the UFM

This option allows you to program a page at a time into the UFM. An incrementing pattern is used as the data to
program. After writing the page, you then caisglay the contents of the UFM.
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, :

UFHM
ign

Figure4.7. UFM Page Access

For this demo, UFM writable pages start at page number 256 to avoid overwriting the EBR initial values used in the
design. In a real system, theer needs to be aware of how much EBR memory is, @asatlwhere the first available

page begins. Sddsing User Flash Memory and Hardened Control Functions in MachX@2dpehWGATN02162) for

a detailed description and example of planning UFM page use.

5. Building Hardware Designs

The prebuilt LatticeECP3 bitstream containing all the demo menus, MachXO2 programming files, etc., is included
the demo package in the televel bitstreams directory. Only this needs to baded into the LatticeECP3 Versa
Evaluation Board SPI Flash for immediate demo operation. This section didumsgesrebuild the projects fothe
MachXO2 and LatticeECP3 if changes or experimentatiotode done, or just to understand the overall flow.

5.1. LatticeECP3 Lattice Diamond® Project
The LatticeECP3 project is located in HardWa@P3_VersamplementationDiamond_3.3.

The project builds the LatticeMico32 system and connects?Derlaster compaent to the proper connector othe
LatticeECP3 Versa Evaluation Board for interfacing to the MachXO2 Pico Evaluation Board.

A
=} 5 top
L LFE3-35EA-7FN484C
=) Strategies
[...\,: Area
\? IO Assislanl
r: Quick
2+ Timing
Strategyl
= EE 12Cprog
=h I Input Files
M 1. IM5Bjsoc/MSB.v
&] .././Source/top_VYersa.y
J Synthesis Constraint Files
=} | LPF Constraint Files
E] 12Cprog/top.Ipf
) Debug Files
) Script Files
(&5 2nalysis Files
=0 Programming Files
D 12Cprog/12Cprog.xcf
D S 1802 _PicofImplementationDiamond_1.4/X02_numbers/FlashErase. xcf

Figureb5.1. LatticeECP3 Diamond Project
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Building the project is straightforwardithough the MSB platform needs to be generated first and the program
memory initialized with the demo menu code and the MachXO2 ECA routines, as wellBOHE data for theo
MachXO2 designs.

Programming is accomplished with the included ProgrammeF .ie.
A FlashErase.xcf file is also included which will fully erase the MachXO2 to sif@liktedss to a blank device.

5.2. LatticeECP3 LatticeMico32 Platform and Software

The LatticeECP3 LatticeMico32 MSB platform emulates a typical embedded procstsar $he 3it LatticeMico32
processor accesses -ahip memory for program and data storage. It uses the UART for user I/0 ai@ tmaster
component to access the MachXO2 device.

& MSB - MSB - Eclipse Platform . =101 x|
File Edit Mavigate Project Platform Tools - Window Help
|'\C5 = NG R S = R e SR W o
59 mmse HgcicH+ %% Debug
s5. %, N 5
MName I ‘Wishbone Connection I Base I End I Size(Bytes) l Lock l IRQ [ Disable [
= LM32 O
Instruction Port 0
Data port —_—
Debug Port: + 0x00000000 XO00035°° xO0004000
= ebr O
EBR Port + 0x10000000 OxI001A7°° 0x00020000
= gpio_led O
GP IfO Port ; 0x80000100 OxBOOOOIOF xO0000010
= gpio_dipsw O
GP IfO Port ; 0x80000200 OxBOOOO20F xO0000010
= gpio_14seg O
GP IfO Port ; 0x80000300 OxBOOOO30F xO0000010
= vart O
UART Port ; 0x80000400 OxBOOOOIOF xO0000010 o
= i2em_oc O
12C Master Port ; 0x80000000 OxBOOOCOT xO0000080 1
| |0

Figure5.2. LatticeECB LatticeMico32 Platform

The LatticeMico32 MSB platform is located in:
I I NRBINB péa $ EERO{ . dYaod
CKS W/ Q LINR2SOd Aa t20FGSR AyY
 2TFTUSa A RBB o 9/ !
' FGSNI 6dzAf RAYy3 (KS W/ Q a2dz2NOS Ochip@emorgngializatiahfle: SofavarR® S LI 2 &
Mico32 prog.mem and update the memory initialization file path by doutlieking on the ebr component KSB
perspective. Run Generator to update the path in the MSB.v instantiated in the Diamond project.

5.3. MachXO2 Diamond Projest

There are two MachXO2 projects that produce different visual results, so the user can see and verify that a different
design has been loaded into the MachX02. The MachXO2 projects for LBE Qyatthesis Engine) synthesisl are
located in\Hardwaré@ XO2_Picdmplementation Diamond_3.3.

Open the XO2_12C_slave.ldf Diamond project file located there. One MachX@ghengation (project) is called
X0O2_numbers, the other is XO2_words. Both share common source files. The maémciiffisrin the EBR inialue
file contents and preferences to change the usercode value.
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|
= 5 X02_[2C_slave
L LCMXO2-1200ZE-1MG132C
=10 Srategies
r:" Area
[‘3’ 1/O Assistant
? Quick
F“ Timing
:| Strategy1
B [ XDZ_numhers
EH %02_words

Figure5.3. MachXO2 Diamond Project

Each builds a JEDEC file in the respective project directory:

1  XO2_numbetsXO2_I2C_slave_X0O2_numbers.jed

1  XO2_wordeXO2_I2C _slave XO2_words.jed

The JEDEC file contents are converted into the data structure needed MatitiexO2 ECA software routind$e
conversion is done using a Windows utility jed2ecaC.exe, discussed in the following section.

The JEDECd can also be programmed directly into the MachXO2 using tigrdnmer .XCF files includedeach
project.

5.4. JEDEC File Conversion

¢tKS alOK-hu W959/ FAES ySSRa (2 0SS O2ydSNISR Ajnthe | Y2NB
embedied system that will be programming the MachXO2 device. The E@Aedo not expect file systeaccess,

and so do not read the JEDEC file directly. The ECA routines th@EDEC file contentsto 02 y SNII SR (2 o0Ay |
arrays, for simple and easgcess to the bytes needed to be writtenio the MachXO2 configuratioflash sector

and/or UFM sector.

b2GSY LT GKS GFNBSGSR SYOSRRSR &aeaitSYy R2Sa KISy i KFIAN &
YIEGAGS T2NYIOSINER 2y Y22FR AGTKMSR O 2 yOSINER SR, (02l ANBIOR yWBHEI /R ToAS
RANBOGte (2 GKS / INNIe& ySSRSHE @d) KikPAry/a ywWHi&PAWS Fax e
GKAa YSGiK2R® ¢KS SEI YLJNSaumeﬁﬁﬁzsm@lé&smﬂmumKasmmsrué@\@@ a
G2 adG2NB Ffft alOK-huw W959/ RIGF Ay LINRINFY RFEGF YSY2NE

'y 1b{L W Q O2y@SNEAZ2Y dziAf Ad& A aysyded @idRrd&GRedgheede® dZNOS T2 N
parsing the MachXO2DEC file. The utility is named jed2ecaC, meaniogniverts a JEDEC file intodachXO2 ECA

W/ Q RFEGF adGNUzOGdzNBE O2y i Ay hd/FatureRbld sécior datd. Nenves®n progrgh® A 3 dzNI G A
is located in: SoftwaiCGjed2ecaC.

See the RadMe.txt file for information about running.

Execute the convert.bat batch program to generate the files needed by the demo apdhzop into the
LatticeMico32 software build directory.
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Appendix A.iC Connector on the LatticeECP3 Versa Evaluation
Board

13
—
1
2
3
| —
HEADER 3(D  NP) = R169
3] scL & A CLK_SCL
R170
3] sbA & OR-0603SMT CLK_SDA
— N\
OR-0603SMT

FigureA.1. I°C Connector on the LatticeECP3 Versa Evaluation Board
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Appendix B.4C Connector on the MachXO2 Pico Evaluation
Board

Header
+3.3VorBat
VCAO_EXT us R95
T—._L —
. W 0
[pg3] USB_TDI % 41 M3 o X02_ DI (ogd]
lpg3]  USBTDO 22 & W2 X02_TDO0  [pgd]
[pg3] USB_TCK % 8 L AL _ >? X02_TeK ogt]
lpg3] __ USB_TMS 10 | A2 > x02_Ms | “Toeal
S 12 1 PROTO_KL
[pg3,4] USB_SDA 2
[pg3,4] USB_SCL S 14 DI 13 PROTO_K3
[pgd] PROTO_BI3 S 16 K32 DD | 5 0TO_M7 R44
[pg4] PROTO_A13 ¢ 18 R33 DD | 97 070, 10k
[pgd] PROTO_C10 ¢ 20 R37 DE8 [ 19 0T0_B DI
- 7X02_SPLSN 22 Rag DO [ 21 0TO_B
X02_SPI_CSO 4 % oToC =
X02_SPI_CLK 6 e SROTOC
X02_SPLIN 8 5 oo C
X02_SPI_OUT 20 % T o1
32 31
—

HEADER 16X2

FigureB.1. I°C Connector on the MachXO2 Pico Evaluation Board
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AppendixC I°C Bus Pullip Modification

The MachXO2 Pico Evaluation Board has a feature that enlalvlepower mode by disabling unused peripheral
devices. The 3.3 V power supply for certain devices is controlled by an outpdttpeaMachXO2 device. The 3.3 V
supply powers the’C bus putlip resistors and 12C temperature device. Enabling lbw paver mode unfortunately
disables the?C bus. When the MachXO2 device is unprogrammed/blank, all outputs atated pulled low, thus the
power to the ¥C bus is turned off and the MachXO2 device is not accessible fofCtMaster (LatticeECP3 Versa
BEvaluation Board).

In order to operate the demo in Offline mode on the MachXO2 Pico Evaluation Boafdll¢heéng hardware
modificationcan be made to ensure théQ bus is always powered. Solder a shotteen C25 and R97 to enable the
I>)C and SPI powsupply rail provide constant 3.3 V to tH€Ipultup resistors. Té following diagram illustratethe
location of the modification on the back side of the board.

Ro6 5 Ro7

u21

FigureC.1. MachXO2 Pico Evaluation BoartCIBus Power Enable

The demo software on the LatticeECP3 Versa Evaluation Board also needs to be rebuilt in order to epébiethe
mode menu option. Uncomment the following line in main.c:
#define ENABLE_ALL _MODES

Rebuild the Mico C/C++ project and deploy the softwamgpnem so thatvhen rebuilding the LatticeECH8sign, the
new demo software is loaded into the EBR init values.
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