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@ LatticeMico8 &tz

@ |P Core (Intellectual Property Core)

IP Core is a reusable unit of logic, cell, or chip layout design that is the intellectual
property of one party. IP cores can be used as building blocks within ASIC chip
designs or FPGA logic designs.

iz . ERANEETRIERR TR E
Bz AR RS RTUREY

¢ JLRCPUEZ
Nios/Nios Il Altera Proprietary Avalon 32bits
LEON3/4 AeroflexGaisler Open source AMBA2 SPARC-v8
MicroBlaze Xilinx Proprietary PLB, OPB,etc. MicroBlaze
LatticeMico32/8 Lattice Open source Wishbone 32Bits/8Bits
Cortex-M1 ARM Proprietary AHB ARMv6
8051 Intel Open source 8 Bits

e STEP



LatticeMico8 BI04 =

Flow Control
5=
* 81£_L 7;& ?E %C,J:E Call Stack '"‘;’;;;ngl‘)m
- 18fUIESKE
« TOJEdE AJROM Fiag Contrl instruction
- JEREENEFX

WISHBONE & £k 9ME 2 O

&D2NEERIT—5%1ES o[ «
oL B AY1641/32f B S 7R
EI@E%EI‘] Call Stack s:;:icor:‘;:d

Lattice FPGA

LatticeMico8

WISHBONE Bus

STEP



LatticeMico SystemfpyH & TE

Mico System Builder (MSB) :|
C/C++ Software Project Environment (C/C++ SPE)

LatticeMico
System

Deployment

Lattice
Diamond

= MSE - Eclipse Platform
File Edit Mavigate Project Window Help

g - [2] = RE Q, - B -~ 5 - D o - o
%% Debug

> inf 10 (0/18)

~ i} CPU (0/2)
ﬂ LatticeMico8 (3.9)
% LatticeMico32 (3.10)

e STEP



e LatticeMico SystemfyFF & iRiE

Bl/3# Diamond
TiF

Top Module

EMSBHFERE
BHFEE

{5 A C/C++ SPE
T & N

1%&7&1#@3%@] module
BEHEa 3

A 4

4 R FPGA

Bitstream

A 4
s verilog

S RIFET




v Creating the LatticeMico8 Platform in MSB

> ¥JFrLatticeMicoSytemZ%x {4
> 1EFFEworkspace H3E, ATE
Diamond T2 B %

> File&Platform

> E5PlatformZFF B &
(B §F - workspace 3 {43k

THE— D XTI

Platform)

ZmiEProcessor /&

TES RS

¥ Platform &ty

YV V

New Platform Wizard

This wizard creates a

I
| Platform name:

3 Directory:

Clone Platform

[Jclone Platfarm

VHDL Setting

new platform.

[m] XI

‘ Mico8Platform

| Overwrite existing platform.

‘E:\FPGA_Examp\e\MicDS_Diamond\LatticeMichorkspace\PlaHorm | Browse...

[JCreate VHDL Wrapper

Processor

Frequency Setting

Create VHDL NGO file.

Arbitration Scheme

Processor: | LM8 ~ Board Frequency(MHz): | 25.0

Part Selection

Family: | MachX02

Platform Templates

Scheme: |Shared Bus (Default) ~

v | Device:  LCMXO02-1200HC v | Performance: |4

~ | Package: | CSBGA132 ~

blank

LM8 PlatformA
LM8 PlatformB
LM8 PlatformC
PM2 Platform0
PM2 Platform0
PM2 Platform0
PM2 Platform0. ¥

# | | New platform without any components.




@ Adding Microcontroller to Your Platform

= | &= Add LatticeMico8 ¥
File Edit MNavigate Project Platform Tools Window Help
£~ [ Q- = = = Number of Registers
B B mse TEC/C++ F Debug 016 ®32
M @A\'ai\able Component & =8 Mico8Platform &1 | |
> 1&Z MlAvailableComponent AT TEEL] T R , :
N \Sll_: S . . 8 it Memeory (0/10)
*: q] j\_ j-:': Latt I Ce M ICO XX g I;;[?‘;E) Internal Storage Files Setting

:% n IVI . ? £ LatticeMico8 (2.5) (0 Use EBR for Internal Storage Files (@) Use Distributed Ram Internal Storage Files
/7N ICO A ©® LatticeMico32 (3.10)

Data and I/C Addressable Range

> Qﬁin MiCOSEI\])= ’|‘¢ (256 ® 64K 4G
- H % Scratchpad Base Address _W

» PROM Settings#Scratchpad 10 8 s
Settings o] [ ZH&, F=E % |
E i&i{q:)ﬁ%ﬂ tzl:-l\ If'k: Initialization File Name |none Ereree

Im8 3.5

File Format | hex ~

TR

Console| § LatticeMico8 Processor [2

Address |ﬁle:f,i'C:,f\s::,n’diam0nd,i'3.6_xﬁ4fmicosystem,i’mmponents,f\mﬁ el S

%" Internal Scratchpad Size OxOOOOM-bO
LatticeMico8 Processor

Initialization File Name |none ‘ Browse...
The LatticeMico8™ is an 8-bit microprocessor optimized for Lattice
architectures. File Format | hex “
*If the processor manual fails to open, see the note at the bottom
Revision History Flash Deployment Settings

e ) [Jimages in Non-Volatile Memary Flash Base Address | 000000000




@ Adding Peripherals to Your Platform

> 7£ Z= M| AvailableComponent

FIO— = IEFERINEE
HIIME
> gRiEIME I E M
> Platform Toolsfi<>k = tHA |
G, £MEMHLEE
(ROMK G, BTEHF X
SERHFEBRER)

File Edit Mavigate Project Platform Tools
C-H@ 0B Q-

& B mse BB C/C++ 35 Debug

@)A\railable Component &2

G1®OH 0

f VID (1.2) s

f UART (38)

@ Tri-Speed Ethernet MAC (v

& Timer (3.1)

@ spiaa

& slave passthru (3.3)

@ Soft EFB (1.0)

& PMBus Adapter (1.0)

£ Mutex Core (1.0)

£ master_passthru (3.3)

0 OPENCORES 12C Master (3

D

£ GPIO (3.5)

§ Fault Logger (1.2)

% EFB [1_6] o v
< >
gpio 3.5

Window

- -

Name
LM8
Data port
Scratchpad

Help

-

=0 "MicoSPlatform st

2 Add GPIO

M Instance Name |LED
1 Base Address | 080000000
Wishb|  Port Types Input/Output Part Widths

(®) Output Ports Only

Data Width |4 =

' C Input Ports Qnly <
Input Width 1 =
(O Tristate Ports
(C Both Input and Output ol z
IRQ Mode
[JIRQ Mode Level Sensitive Edge Sensitive

Edge Response

Either Edge Postive Edge Negative Edge

WISHEONE Configuration

WISHBONE Data Bus Width |8 ~

= MSBE - EAFPGA_Example\Mico8 Diamond\LatticeMicoWorkspace\Platform\Mico8Platform\soc\Mico8Platform.msb - Eclipse Platform

File Edit

il UE ‘@&~
M mse & c/C++ % Debug
@A\railable Component 22
SIPE A0
@ Memory (0/10)
E 10 (0/18)
W @: CPU (0/2)
f LatticeMico8 (3.5)
@ LatticeMico32 (3.10)

-

MNavigate Project Platform Tools

Window Help

an@DE

- - - -

=0 Mico8Platform &I

Name Wishbone Connection
v L8
Data port 1
Scratchpad
v LED
GP IjO Port

Base

0x 00000000

0x80000000

End Size(Bytes) Lock IRQ  Disable
U
0003 FF oxooo00400 B
O
EO00000F oxogooogie O




g Using C/C++ SPE to Develop Your Software

= New Project

> ‘t]] ?% EIJ C/C++ SP E i Mico Managed Make Project Wizard r
. N . Mico Managed Make Project Wizard Setting i /
> FilefrZmico Managed | -

Make C Project -
> REIER, ®FEfF

Location | EAFPGA Example\Mico8 Diamond\LatticeMicoWeorkspace\C Project\Mico8 C Project
_ P _| P _Fra) _\-_Froj

Project Name: |MicoS_C_F’roject |

Browse...
A AR
ﬁi E \ﬁ ( §$1x1%a%:[i Select Target Hardware
S MSB System: |E:\FPGA_Example\MicoS_Diamond\LatticeMico‘u’u’orkspace\Platform\MicoBPlatform\soc\MicoSPlatform.msb | Browse...
workspace H sk &
/\ N Select Project Templates
AXHERREL | b —
=] LM8 DMA Test This example exercises the LEDs on LatticeMico8 Development board. ]
—*EE) L8 LEDTest
LM8 LEDTest ASM It scralls a running pattern on the LEDs.
> \'5'6 XI = 2 I:l\ = fq LM8 SPI Test
BULSMES EIRIN B E AL LM8 UART Test PREREQUISITES:
- LPTM2 Template
EI\] | %E - GPIO with 4-bit cutput named LED connected to the board's LED pins.
This example will run on the Lattice MachX02 Control board
using LMB_PlatformA & targeting a LCMX02-1200HC device. v

@

STEP




9 Using C/C++ SPE to Develop Your Software

>

>

File¥f &mico Managed
Make C Project
Project—Build All, %x

HSIRIEIEMSBAY
Platform B &4 fi 8 7
Y SK S FN IR =1 2R £
18 A Sk S FN IR 5] oK
RS N AP

Project—Build Project

= C/C++ - Mico8 C_Project/LM8_LEDTest.c - Eclipse Platform
Eile Edit Source MNavigate Search Project Tools Run Window Help

O &| & @~ &5~  OpenProject pr-u~- @y~ |4
B M mse |GEo/ce+ 35 Debug Close Project
B& ¢/C++ Projects i3 = E s Build All Cirl+B Ft.c i3
| B & T Build Configurations ¥
=% MicoB_C_Project Build Project
#¥ Binaries Build Working Set H
B Archives Clean...
(= MicoBPlatform Build Automatically ox1
®1;
Release
% 0.5 Make Target » it = 1;
crt0.
[€] DDInitc Properties named "LED" */
[€ DDStructs.c MicoGPIOCTx t *leds = &opio LED:
[§ DDStructs.h if(leds == 0}{
[§ MicoGPIO.c return{d) ;
[A MicoGPIO.h
[€] MicoGPIOService.c /* scroll the LEDs, every 100 msecs forever */

[A MicoGPIOService.h
[€ Micolnterrupts.c
[A Micolnterrupts.h
[§] MicoSleepHelper.S
[€ MicoStdStreams.c
[A MicoTypes.h
[ Micoltils.h
[H] system_confh

(= Release

[€] LMB_LEDTest.c

[€] MicoBInterrupts.c

E| LM8_LEDTest.txt

[E] LM8_LEDTest.xml

= user.pref

MICO GPIC WRITE DATR BYTEQ (leds->base, iValue):
MicoSleepMilliSecs= (1000) 2

if{iShiftlLeft == 1){
iVvalue = iValue << 1;
if (ivalue == 0x10){

ivalue = 0x4;
iShiftLeft = 0;

telsed
iVvalue = iValue >> 1;
<
[l Problems | ] Tasks [ B Console 52 = Properties
<terminated> Mico8 C_Project Release [Mico8 Memory Deployment] perl (16-7-5 F4r4:44)

TmA-elf-rhicnnv -4 _text -0 hinarv F:/FPGL Fxamnle/Micnf Diamond/TatticeMiond
£




WV Generate Mem Data and Initialize Memory

Tools—Software
Deployment

19E 1 Ze

Mico8 C_Project Release
fEMain— =ik ¥
Project R

{%1FPROM FiScratchpad
memory#l i1t X 14 B
X, mirStart4d Ay
TR ZE|MSB, 4R4ELMS
B, 7RAINPROM
Settings#lScratchpad
Settings Y £ 3E S 14

> B34 i FPGA Bitstream

Software Deployment Tools

TEX| B

type filter text
& Mico32 Flash Deploym
£ Mico32 Multi On Chip
£ Mico32 On Chip Mem:

£ Mico8 Memary Deploy
% MicoB C Project Re

PROM Settings

Initialization File Name

Name: | Mico8_C Project Release |

5| Main

Project:

| Mica8 _C Project | Browse...

C/C++ Application:

| Release/Mico8_C Project.elf | E Search Project... 1 Browse...

Connect process input & output to a terminal.

Save Memory Initialization Files to directory...

| E:\FPGA_Example\Mico8 Diamond'LatticeMicoWorkspace\C Project | Browse...

Click "Start" to generate deployment file

PROM Size | 2048 ~

E:/FPGA_Example/Mico8 Diamond/Latticel Browse...

File Format |hex “

Scratchpad Settings

Internal Scratchpad

Initialization File Name E:,-’FF’GA_ExampIe,-"MicoB_Diamcund,-"Latticeh.|

Size |0x00000400

Browse...

File Format |hex ~

STEP



Program the Bitstream to Configuration PROM

Iul ﬂ‘lﬂ‘:ﬂr |
v [EH imph
W Input Files
¥ LatticeMicoWorkspace/Platform/Mico8Platform/soc/top.v
> E P I ath rm E %SOC Y{q: 9% ¥ LatticeMicoWorkspace/Platform/Mico8Platform/soc/MicoBPlatform insty

Synthesis Constraint Files

EP%E@—/I\tOp.Vﬁ'ﬁ: v || LPF Constraint Files
> & Mico8PlatformiE L7
JnZE|toptR IR AR
(FExxxx_instv{FEHBE £ B & )@
15“%5#%5%‘]) ¢ 0 Start Page [] [ Reports (] [ tep.v @) 17 Spreadsheet Vier
> Emoduleﬂ:%1§% Bﬁiizﬂ::’;i..-'rSDl:'..-'rHil:'.DEPlathrm.v"
‘includeiZ A 3G MSBA 3%
micotZ v AR AN >k
> ZE. DEESIH. HF
Bk

input clk_i,

input reset_n,

output [3:0]LEDFIO_OUT
):
(CMicofPlatform MicofPlatform u |
.clk i({clk i),
.reset_n{reset_n)
r -LEDFIO OQUT (LEDFIO OUT) // [4-1:0]
)i

e

—endmodule

e STEP
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LatticeMico EFB.pdf
LatticeMico8DevelopmentToolsUserGuide . PDF
latticemicoBdevug 36.pdf
latticemicoBprocessorreferencemanual36.pdf
LatticeMico8Tutorial 35.pdf
LatticeMico32HWDeveloperUG35.pdf
LatticeMico32MasterPassthrough.PDF
LatticeMicoSPI31.pdf

lm32 _hw ug.pdf

| ol (e e e e e o e

e STEP



