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1. (FUSIC

Lattice Propel TOEZEICIFESA TR - T7AILARETTY (P45 2&H8)
«  Propel SDK (512> AN B CTHIREI LFEIH. Propel Builder (FEBILFE B A
o A=), “license” TAIAS —ICAFURESAEIR - T7MIILZREFUET
+  Windows IRIEZ#X “LM_LICENSE_FILE" BB (CERESN TR EZERUET

ARISC-VFa1—hkU 7}l/(ar Windows BRIETE(C “Hello World” > L— bk - OO hEHIELT
EEIDFIRDBNT
«  MachX02/3 9—4"v F@%A(I [Propel 2022.1 Tutoriall ZZZEBRIZE0)

RISC-V MD3EE(C (X Lattice Propel KU Radiant Z{ERUET
« Nexus ZU—X, Avant 77 ZJ—DTWRDHE 2024.1 ZFDHA A R—ILUTHBEET
+ Radiant DFEMR TEETTEF I (SERDES HE#im (IBERDH)
+  MachX02/3 7 —%"v bDiHFE(E Radiant T(E7&< Diamond Z{FEHUET

Lattice Propel Z-f > X b—JL4% Eclipse IDE R—XDIRET L — LD — O THBEIEEZITVET

+  Propel SDK C/C++ O T U bDIERLEEIL R, BKUFT/\w ("Debug Perspective”)
« Propel Builder ~ FPGA (C#8Rk9 D RISC-V ZED “SoC TSw b T A — A" Di%Et 4R (SoC
JOozx o)

o
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RISC-V / Propel REFIEOHIE

EREATYVIEUTOBEDTY
(SBRI%E4E) Propel Builder Z#28IL., R IPEZ1—ILEA AR =ILLUTHEET (p.7)
v —EEHLTHBIFE. ZNBFEREICISUTA AN =ILTDIDHTT
Lattice Propel ZeE) LUEX T
v EET#)LS (workspace) ZERIICIERR UL THETET

2. SoCIZw hTA—L (FPGA EE[EOIEE) ZEKRLET
v' Propel Builder T "SoC O U N ZEM L. T5v bTJA—/A (ClE8s%ET £k ZEKRULET
> ATYIT 3 TWHEIR "sys_envxml” IRENERESNE I DT, w3 SoC FERERNEICIRDFET
C/C++ O3 L (A—Y - 7ITUs—>3>) ZEKRLET
3-1.Propel SDK TY I Dz 7 - OO0 bR UET
> C/C++ Y—RXO— REBIEER L THA >R— I DN CORETIER - IRELET
3-2.C/C++ V—=XO—R—RZEJILRUET
> PITUT—>3>FTI7A)b elf & IN%&E FPGA RICEHUIZ *mem J7 A ILIVERENET
4. Propel Builder (CRD SoC TSw hIA—LZEHUET
v EBILRTHERUTZ *mem J7 ()% RISC-V AT OO0 S LAXE— sysmem OFIMEICIEELET
> sysmem > R—2R> MIBMEIEE LIRWTT I\ IEEZIEDIR T HEEHDET (p.30 SE)
5. (Propel m5) Radiant ZEBILC I VT4 > TJUET

6. JOJSN—TTI\AR&2TO05=>70 Uz (CaErER (HW/SW 7/)\wJ) ULET

—

w
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Propel Builder

B Windows X5 —hX "1

DiCE)

—C Lattice Propel Builder 2024.1 Z20JUw O LU CEELFT
v SAt>X - T7AILRR DS E “License checkout failed” DX wtz—

IHHFET (p4s St

M

73
(=}

i

)

4, Propel Builder

File Edit

=
o I
IP Catalog

s |

o F

=
IP on Local

L Module/IP on Local
~ Module

Verification |

w7 .

View  Design

IP an Server

» Architecture_Modules

3 Processors_Controllers_and_Peripherals

Pracessors_Controllers_and_Peripherals
@ Lattice S
© crio

@ Lattice 5
@ Lattice S

Tools  Window Help

L.T‘Ql'_t

m]

=5 |

L3

Start Page

-

QQQQ@

Welcome Back

Recent Project List

P

IMEIA-I5-FR

entry Embedded Security Block Mux

entry 12C Menitor
entry QSPI Master Streamer
entry QSPI1 Monitor

BUS-E }BUS

split concat

SoC_tutHwld_

crius

soct1bldr_xo3d

pf_|

Propel Builder EEdRic &N D
FEAEIE

License checkout failed.

Check environment variable LM_LICEMSE_FILE

set o

C¥lscc¥diamond¥ 3.1 2¥license¥license.dat,C¥lscc¥radiant¥3.0¥lic
ense¥licensedat;C¥lscc¥propel¥2.2¢license¥license.dat;

Please check your license setup to ensure,

1) You have a valid Lattice license file pointed to by

LM _LICENSE_FILE. For mare information, refer to FAQ#5060.
2) The License daemon is started at the server if you have a
floating license. For more information, refer to FACQ#5061.

Failure was caused by:

No such feature exists.

Feature: L5C_CTL_PRCPBELD

License path:
C¥lscc¥propel¥2.2¥license¥license.dat;C¥lscc¥propel ¥2.0¥license
¥license.dat;C¥lscc¥radiant¥3.0¥license¥license.dat;C¥lscc¥diam
ond¥3.12¥license¥license.dat;

FlexNet Licensing error-5357

Ok

© Macnica, In
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Propel Builder : IP @1 > X =)L

B “IPonServer’ J%ZEIRL, EA>KR—FZ> baA>AM—=)LUET
m F9 | =

L

AA> =W LT Lattice Server [C7IOTZATEBINESDHNEFTVIULET

B VOCRTERVNETDIIBAYE—IHRRESNEIDT, RR—ZDORY ND—THFEZHD - BELFT

IP on Local IP on Server

- Processors_Controllers_and_Peripherals

FA Failed to fetch IP catalog: Download::Error: Remote host, radiantip.latticesemi.com, was not found (invalid hostname). Check Online help, "Setting Options for Updates” for Network Settings options.

v RBERINEAEROLICAFEERIDR—RIMNEZDON -3 1VZARN-ILBEHNESH
MIZARENFT

v ASAN-ATBIR-RY MR, [ & |[O]pavorssnEsyaLES

= “License Agreement” Z3k&HDFRRNMEFI DT, "Accept” UTEEZEDHFT

= RISC-V J7(& SM & MC. B&U RX D=0 HDFIN, £ TIAMIULTHEEET

= FAR—RIMIEFIN-Z32DIOANEHERLET (HEVN-ZERERIGS
(CDHAZAR=ILLET)

B (DAMIDSETURS. LWofzA Propel Builder (3% TUFT
v ZDEIE IP NEFESTURSE. BEIREEN T2 LR BRI VAN TEET

v Propel Builder T/ERkUIz SoC JOY1/b (I3vhIA—14) (& GUI B
B TIARCTH. SDK MSA—T>TEET (p.22. p.28. p.31)

MACNICA

v

© Macnica, Inc.

IF on Local IP on Server
B 1P server
> P
» Audio_Video_and_Image_Processing
3 Connectivity

Processors_Controllers_and_Peripherals
() AX4 to AHB-Lite Bridge
@ AX4 to AHB-Lite Bridge
@ AX4 10 APE Bridge
© AX4 to APB Bridge
Q) A4 Interconn ect
@ AXl4 Interconn ect
@ CNN Coprocess
@) Lattice Sentry PLD Interface
Q) Lattice Sentry PLD Interface
@ Lattice Sentry PLD Interface
5
5

or Unit

@ Lattice Sentry PLD Interface for Mach-NX
@ Lattice
©Q Lattic
@ Timet
@ Timet
@ Timer-Coun
Q@ crio
@ cpri0
@ cpPio
@ cpPio
0 spri0

Q) Lattice Sentry 12C Filter

ter
ter

entry Embedded Security Block Mux
ntry Embedded Security Block Mux

100

11.0 @

100

11.0 @
100

11.0 @
11.0 @
100 @
110 Q
1.20

130 O
100

1.1.0
100

111§
120 )
120
1320 Q
140 )
1.5.0

161 Q@
100 @

nstalled

nstalled

nstalled

nstalled

nstalled
nstalled

nstalled




Propel Builder : 2Y N D —2DE%3E

B Lattice Server VTR (CRIEN HDIHE. RV NI)— U EZHERLUET
B XAZ1—)\—® Tools > Options.. ZERLFXT

B ARy NO—JEGRRIERETTOFS - —)(—ZNT DHE(F “Use a Proxy Server” ([CF T v I UTRA M,
IR— PRI EZBYRELET

| Apply - 0K EOIJ “Jabgfg_ % Options ? X
Themes: Light -
General Calar Metwork Settinegs Directories

B Usr a Proxy Server

Host: | prosy Port: | 10080

* Propel Builder SockE @ HTTP () Hitp Gaching () Ftp Gaching

File Edit View Design Tools Window Help

= - - Questasim Lattice-Edition
e P Packager
IP Catalog Create Template
o Template Manager
Options..

proxy s%iEH!

Set Default

0] 4 Cancel Bpply

o
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Propel SDK DicE)

B Propel DicE)(E Windows X5 — N AXZ1 —TC Lattice Propel 2024.1 Z20Uw I ULFET
v' Launcher M5 EHYD workspace ZEAWTEET
v FTIAILBDT+ LD NUEERLZ DIEETYREMIRADT. FOFROEET LI NIUZERLTHEE. TJ5IXLT
IBERICUET
= ATV ID SoC JOZT UM (/C++ TOST I RDIAINSFERTZDT 4 LI NI TFICERETNET
= ARRG4C E(ERUTEVNDSITRRE,. OO NEEBNSBICIRDET

< [Browse..] RF>TIE. FI=(ETEP “Recent Workspaces” ZER UFRE I AILFE IV W IT DT ETREFDIEESR
TETEFT

. -
— sEE = 0% Lattice Propel Launcher
= P.62 (CBIEECH -
7% Lattice Propel Launcher Select a directory as workspace
0 IJ“JO Select a directory as workspace Lattice Propel uses the workspace directory to store its preferences and development artifacts.

Lattice Propel uses the workspace directory to store its preferences and developme

7
Workspace:

R Browse...
= :
Workspace: | [SENESETF g
[[] Use this as the default and do not ask again [] Use this as the default and do not ask again
= Recent Workspaces | » Recent Workspaces
wsPpgbel IRG

wiPropel2024.1 Cancel

SPtimerTechOct2024

wsPropeldrdLecture

wsPropel2024, TregAccessRD Launcher: 5:77'.)1/ |\0)
wsPropeldrdLecture dr run , A
(\ it : Fudol PDDR4andPCle Recent Workspace = 30) Workspace a3 JE
attice Propel Builder 2024.1 ¥ N .
‘orTechimprovement %Z‘T . @}R{yu

R RiscV regAccinlfMod
zzChinmportRDpfjAccess

- Lattice Radiant Software 2023.2

o

© Macnica, Inc. 9



Propel SDK D¥IRAE

B Propel SDK E&IL=5S (F) . File > New > Lattice SoC Design Project Zi#iR L T SoC /\— RO 177 - 7
SY R IA—LZERUET ()
& p.5 (CBAEELTZ@ D SoC YEREMAER T 7 1)L "sys_envaxml” B2\ & ¢/C++ TOZ T U MIERTEEEA

< Propel Builder GUI Z#2&) U CTYER L CE. Project Explorer (CFRR (BER) SNFELADT. BEI D C/C++ TOZT I &
BELETOS IO MEENTEHRBA. T SDKMSEHRTDIRDICULET (BliE-1 > /MR— h3 D55 pp.54-57)

53 workspace - Lattice Propel - m] X .
File Edit Source Refactor Mavigate Search Project Run LatticeTools Window Help &3 riscVpropel workspace - Lattice Propel
Hmig B-|4-iBi&i0R S -8 - @-H%-0- Q@S FiFE TR o - File Edit Source Refactor Mavigate Search Project
New Alt+Shift+N » z z :
I E— En= = 58 outine : | 4 Lattice SoC Design Project
rerliey 3 Lattice C/C++ Project
() Open Projects from File System... ﬁ Project.
roject...
Recent Files > )
Close CirlsW &% Source Folder
Close Al culsshiftsw | £ Folder
5 .
Pro el *ﬂﬁﬂﬁ_ Save culss | €] SourceFile
p = N . [ HeaderFile
Save All Corl+shife+s | [§ File from Template
Revert & Class
Move... ﬁ Example...
™ Rename.. F2
&7 Refresh is | 9 Other. Cirl+N
Convert Line Delimiters To >
Print... Ctrl+P
[22 Problems 3 & Teks| B Console| (] Properties| & Terminal| ¥ § -0 peg  Import..
oitems \ i Export..
Description Resource Path Location Type
Properties Alt+Enter
f— T A= =1 - — = *%
w \ w Switch Work: ]
v YIEARRDIREETDH . CCZ2IIYILTERERTT e
estart
‘ S =3 -
v —DTbJOZ1IMNefER S L. Project Explorer -

© Macnica, Inc.



SoC JO0>x 9 bDERL (1)

B “Create SoC project” WFRRESNFEIDT., JOZT U REZEANL. ZOMZEIEELET
v “Template Design" (FF 21— ~UJ7)LTIE Hello World Project Zi#RUZFE 3 (Finish TH&T)
= “Project name” (£ SoC O T U THDZE. BRUI—5Y NN AANBH(THBI TEDRIMCUET
= “Project name” A3 ERBURFRD T A )L N workspace (p.9) DT (CERENET

= RISC-VRX (& RTOS FHHCY

‘V,:-,

Create SoC Project
‘ Create SoC project of selected template

SoC JOZ17h&%AN]

Projeccia ne: | SoCxlknxChkAHBLFT

Choose file system: |default

RISC-V J7Mi&ER

Language: | Verilog ~

[] Board

ion: | G¥usr_ss¥wsPropel 2024, 1¥SoCxlknx ChkAHBLFT

RISC-W RX
RISC-V 5M

Device Select
Processor: | RISC-V MC

Device: LIFCL-40

Package: |CSBGA289

| Family:
| Speed:

~ | Condition: | Commercial

LIFCL {CrossLink-NX)

8 High-Performance_1.0¢

(Family ;#IR1&(IETE)

F1- N7
> —M3i&IR
(RISC-V 94 TTRRS)

RISCM A G4PEasen SUC Fiojece

Components included:

a) Processor - RISC-V MC wy/ PIC/TIMER

b) GPIO

) ASRAM - Asynchronous
d) UART - Serial port

21 PLL

A Glis

SRAM

FoIL—-h-JOZ17hORE

MACNICA - o

B : Device Select BPRIEE(E. CORICEETD
CENTEER AL $F(C Family (F4ERL RTL (CYEFAL
FIDOTERULEY . Device / Package / Speed

DFETE(FEHEZETRTOEVERA (p.19 £28)

Family

LAV-AT (Avant)

LFCPNX [CertusPro-MNX)
LFD2ZMX (Certus-NX)
LFMXO5 (MachX05-NX)
ssLink-NX)

LIFCL {Cro:
ECPsU
ECPsUM
ECPSUMSG
LFMMX
MachX02
MachX03D
MachXO3L
Mach¥O3LF

Speed Grade. JBE/JL—R

© Macnica, Inc. 1 1



SoC JO0>x 9 e (2)

B Project Explorer BHCERK NIz SoC O T O MET 7 AILNAKRRENET
B [BBF(C Propel Builder B’ Z5 EAYD, 2T L — hTEIRULIE O 10 hORIEMNERRESNET

MACNICA

4. Propel Builder [C¥u:

File Edit View Design Tools Window Help

o= '3

o =

IP Catalog

o o&

IP o Lo

cal P on

1 Module/IP on Local
» Module

v P

Connectivity

@ SGMiland Gb EthernetPCS 120 1T
Processors_Contr

s7_ss¥wsPropel2022.1¥50C2022p1_LIFCLtut¥50C2022p1_LIFCLtut/S0C2022p1 LIFCLtut.sbx] Device: LIFCL-40-8BG400C Board: CrossLink-NX Evaluation - [m] x

S BEENO R T QQaaQ

o Schematic Address 4 Start Page

Propel Builder &80
S * ToIV—h-FTHAL O DORRA)

ollers_and_Peripherals

@ Lattice Sentry PLD Interface 120 aramant et
] e

@ Timer-Counter 120 [ o weian
@ crio 150 ;
@ crio 160
@ 12€ Master 130
@ 12CMaster 140 |
© 12€ Slave 130 [ vt v -
@ risCvMC 230 & 1
@ RiscvRX 210 Cbans e
© RisCvsm 130 Y | st
@ sPIMaster 131 T | el
@ sPiSlave 140 fF I el
@ uart 120
@ uart 130 fF

f= wf o

equation split ~ conca 13

[IP Catalog] #7T(& PC (LAY AM=ILBEH T, hDi&EIR
FTIAZATERTEZD7ERYIIINENERRINET

© Macnica, Inc.
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SoC JO0>x 9 bDERL (3)

B 2T — hTERUIZ Crosslink-NX A Hello World DEIFEE] by THRRSNEFT
v RISC-V OJ77(&. CCTlEFAAF R “cpul_inst” TY
v Yosc" Epll" AIR—R MMOOV IV —-REUTA D RAIAESNTVEY
v EFTO0SLAEBMIDIAFYVIAED - I2R—FK> MME “sysmem0_inst” TG
v R 715)1/ - A RFRAELTGPIO (gpio0_inst) « UART (uartO_inst) /' APB TSN TULET
s BEEODIS/IN—RIITVICEFEIDINRUIIIILTY, EIDIAAMESHMNEZRITVICEZIESNET
AHBL / APB 4>4—

073 LXEY i B = /) SO D/ (S S
- RN d2I—A
——FFaHBLE e -
RISC-V CPU e
hresetn i —
habi
[ L —y
| cpulljnst ahblOnst
o oeumdnst
10, t — —_—
o0t pl0ns L —tFimesi  AHBLMOIHSTRFF, FAHBL 500 s H
| [ AHBL MOOFF| —_— — ¥
——{FFIRGED  AHBLM1_DATAF hresetn_i
. AHBL W1 FF| ahbl2apbl jnst b T_MOFF|
i TIMERIRR MOFF — ——fahbLhaki i el tada
g 2qustion moduleDinst ot e m yesetn. FanaL s i
o i /
—atai APEMOFF
! apbinst
Confisure Component i
Sit the lowine parai FAPE_S00
 ape Mot
- APE_MOOFF ° —
! ~R)Iz3)-
Lz B Property Value :I\ 7ﬁ ;? ~ t\
- ~
~ General 4 4
HFCLK Enable ENABLED
Enable Reference Clock Monitor
HFCLK Frequency (MHz) | 180 ~ Feedback
LFCLK Enable ENABLED CLKFE: Feedback Mode CLkop
+ Primars Clacke Oustrast
SEDCLK Enable DISABLED
CLKOP: Frequency Desired Value (MHz) [10-800] | 108
CLKOP Tolerance (%) 00
CFGLMMICLK Enable DISABLED

CLKOP: Enable Trim for CLKOP
~ Secondary Clock Output

e pll I>R—%> bOIERK

CLKOS: Frequency Desired Value (MHz) [6.25 - 500] | 18

osc J>M—2> MOWERK

CLKOS Tolerance (%) 00 © Macni ca, Inc. 1 3




SoC JO>x 9 bDERL (4-1)

B BIDR—FR bDI\—=a3 MR - B
v F2TL— MOBIED Schematic NFRRENDBERIC, SFENDAR—F2 b (IP) MM R=ILENTULVRWEET
AVT— 1 DRIRBRERRMEDZENGDFT
+  Propel Builder i1 5 NS JZIRRET “IP Catalog” 0 &3&ERL. H% IP EA XA M—=)LUET (p.7)
v Schematic IDEAR—R2 S TILO VY ILUT. EFAVE—22 DROSREBRNERVWC EZERUET
«  “replace” DWENRTNUL pp.15~17 DK DR “Configure IP” T+ > ROMNIIE ENDFEIDT. “Generate” Z0JwIULET
o Awt—2 DIFAEIC “replace” (CRIBRTINIE “Yes" Z#0Uw I U THRITEHFFT

4. Propel Builder [C:¥usr_ss¥riscVpropelWS52¥So)
File Edit View Design Window Help
" " Ry s 1 <,
Open IP” Xyt—< 1 6 & X (& K
- IP Catalog [m|
4 Ope >
c&
There is ne IP riscv_mc found in local or it is not supported by current device, Try IF on Local IP on Server T
to install this IP from server or set to proper device and retry. I Module/IP on Local
¥ Module
0K | 3 Architecture_Modules
| 3 Processors_Controllers_and_Peripherz
p
3 Verification IP
> IP
" T§lw _~ 7] ” Iy~ %
Open P X Jt IP Catalog 97 %L&_E_*R'fé - Processors_Controllers_and_Peripherz
—1— ~ )
5 o p.7 @ctj(L’(/Z i\_)l/ @ Lattice Sentry PLD Interface
% Open @ cprio
) ) @ crio
Unable to find IP 'systern_memery” with version: 1.0.0 and vendor: @ RISCVMC
latticesemi.com on your local system. An alternative version 1.0.2 can be used to © uarT
instead yours. Do you want to replace it?
. »
fes Mo | IP Gatalog Dezign View 4
ICrdumesie
s

o
MACNICA © Macnica, Inc. 14



SoC JO>x 9 bDERL (4-2)

B BARIRAEATIVOUY O DETDER (Configuration) WM TEET
v pp.15-17 D - )\—=3 > (& Propel 2024.1 Z7T(CLUTULET
v TFREIERISC-VMC TIHN, #BRZEZEELZS5WT Generate 220 Uv O ULET (fiBEER)
v P14 RUEBD /=23 > MaVNEXAY - EITDOTEFHUET

cpul

—Hraso
—Hrast

AHBEL MO NS THH—
AHBL_M1 _DATE—

—elk | TIMER JRG_MO=H=
—rst.nl system_resetno—
riscwv_mc
RISC-V MC/SM
OZV%L]]

RISC-V MC 2.6.0
D7 IA) N Property

MACNICA

Property

Value

Enable CFU Ports

Debug Enable
Soft JTAG
Cache Enable

C Extension for Compressed Instructions
M Extension for Integer Mult and Div

PIC Enable

Timer Enable

PIC and Timer Base Address (32'h00000000 ~ 32'hFFFFFFFF)
MNumber of Interrupt Requests [2 - &]

ITAG Channel Selection for Certain Devices [14 - 18]

32'hFFFFO000
2
14

© Macnica, Inc.
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SoC JO>x 9 bDERL (4-3)

B sysmem & AHBL/APB > —ARZJ b - I2IR—R2 KNTT

Configure Component from Module ahb_lite_interconnect Version 1.3.1
Set the following parameters to configure this companent.

Diagram ahbll

Gonfigure IP

ahblO

HHaHBL 00 =

ahbl_hcll_i
aneLvmofH
ahbl_hresetn_i

ahb lite_interconnect

General

Property

Main Settings

- General
Total AHB-Lite Managers [1- 32]
Total AHB-Lite Subordinates [1- 32]
Manager Address Width(bits)

Data Bus Width(bits)
— ~ Manager 0 Connection Setting

Manager 0 Subordinate 0 Connect Enable
Manager 0 Subordinate 1 Connect Enable

Manager Priority Sett
Walue

2

32

TOUSLBARCEOTEELFY
TIARCHERHENTVS EBR #hFEIRETY,
8kW (8,192) T EBR DiFE 16 AZHELEY)

Configure Gomponent from Module ahb_lite_to_apb_bridge Version 1.1.1
Set the following parameters to configurs this companent

Diagram ahbl2apbl

Gonfigure IP

ahbl2apb0

Property Valu

~ General
Address Width(bits) 32
Data Bus Width(bits) | 32
APBClockEnable [

—lelki

—palk.
—presetn_i

—rst_r_

ahb lite_ to_apb _bridge

Gonfigure Gomponent from Module apb_interconnect Version 1.2.1
Set the following parameters to configure this companent.

Diagram aphl

aphl

HHPes0o sre-

aphb_pdlk
APEMOH—

aph_presetr

apb interconnect

Configurs 1P

General

Property

~ General

Total APB Requestors [1-32]
Total APB Completers [1-32]
Requestor Address Width(bits)

Data Bus Width(bits)

Main Settings
Walue

32

32

Gonfigure Gomponent from Module system_memory Versiin 220
Set the following parameters to configure this component.

Diseram sysmeml Configure [F

General Part 501 Settings
Property Malue
= General
Interface AHBL
SyS m e m 0 Memory Address Depth [1 - 42008] g1az
Data Bus Width(bits) 32
Memory Type EBR
— £
[HHAHBL s0 :
ECC Enable O
—[HHAHBL S1

~ Data Streamer
Enable Data Streamer

—ahblhclk_i

—ahbl_hresetn_i

~ Initializ=*"- ..

Initialize Memory

system_memory

pp.29-30. p.47 (CBI:ESTEA

Macnica, Inc.
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SoC 7 O>x 9 bDERL (4-4)

B GPIO & UART O R—2R>2 NTT

Diagram gpioll

Gonfigure Component from IP gpio Version 1.6.2
Set the followine parameters to configure this component.

gpio0

clk i

resetn |

(2P S0

TR

epio_io[7:0]

gpio

Configure 1P
Property
~ General
MNumber of I/O Lines [1-32]
Remove Tri-State Buffer

Value

8

Initial Qutput Value (hex) [0 - FFFFFFFF] O

10 Direction (hex) [0 - FFFFFFFF]

Interface

FF

APB

I/O R—bDAZEL

BAEN\YTrZRBUICTBAT 3>
HAOHHME (REYITETERTE)

7m : 1=H77, 0=AH (REYIIEICHTE)

nt from IP uart Version 1.3.0
warameters to configure thiz component.

Configure IP

mMACNIcA

“| Property Value
~ General

System Clock Frequency (MHz) [2 - 2001 18
Serial Data Width

Stop Bits :3 71_‘{_[/_ ho)"%}gb\‘ +/_10/0 J’XW* (:

clk.i

uart0 prtyEroi BB () HFTEL. H'D PCB
HHarBs0 / Device WMER TEEIRECLET
h ~ Baud Rate
[NT_MO fr— Baud Rate Type Standard
UART Standard Baud Rate 115200 |
txd o

rstm

rxd i

~ UART Feature Enables
FIFO Enable

(% : —A%A9ICIE <1.5~2%

u art Rx Ready Enable %EEEEOD;‘} (‘/(Zh\‘%(/\)

T« Ready Enable

© Macnica, Inc. 1 7



SoC 70O>x % ha{Ert (4-5)

B Propel Builder @D Address 7 TV RLAXRY THHERTEET
v TFRIET—5 (RUTT3IL) JCGERIFORRBITY

@ sysmem 72 E 77 RLAZEE UIZWI > R—R> RO "Base Address” Z AT "Lock” ZF T W U, m %
Uy OUTCBEIZHA>33. Field

@ B> R—FR> MDD "Base Address” ZEEMRELET (Lock EF TV I ULTHEET)

Schematic fddress Ay, Start Page
Cell Base Address
* cpul_inst

¥ LocalMemory
cpul_inst/pic_timer_registers 0xFFFFO000
¥ cpul_inst/AHBL_M0O_INSTR(32 address bits: 4G)
sysmemO_inst/AHBL_S0 0x00000000

T cpul_inst/AHBL_M1_DATA(32 address bits: 4G)

gpio0_inst/APB_SO 0x00008000
sysmem0_inst/AHBL_S1 0Ox00000000
uartd_inst/APB_S0 0x00008400

Range

2K

32K

1K

32K

1K

End Address

0xFFFFOTFF

Ox00007FFF

0x000087FF

Lock

00000000

0x00007FFF
00002000

000008 3FF
000005400

0x000087FF

uartl_inst/APE_S0

7 RUREBENA -/ -ZvTUTVBETRE
FRICBDFID (DRC I5—-) T, RIE
/ OEENBSZICHIBITEET

T =)\ ZDAEYRY TZR M

MACNICA

N

7RVZAZEE (Ov7) FBBRCFIYvILET

© Macnica, Inc. 1 8



SoC JO>x 9 bRk (4-6)

B Propel Builder @ Design View M5, 9—5'v k- 7 /)\A ADBEUNHERTEET
= Propel 2024.1 N5 (& Family M T7& <. Device/Package/Speed/Operating... B TCEE CERA<ADFT LI

4 Propel Builder [Cfusr_ss/wsPropel2024.1/SoC_hwTut_lfc pnix/S:

File Edit View Design Tools Window Help

FERA HCH A RS
D?ri:" Micaar ™ Sche
LFCPMNX-100-9LFGE72C
- g SoC_hwTut_Ifcpnx [ (Ce rtUSPrO' NX 0)1%/5\0)'{9_“)
- 1? Instances
» {F ahbloinst %, Modify Device Info X
» 1E ahblzapb0_inst
v 1 apbiinst Family: Device Information:
v 1F cpudinst Part Mumber: LFGPMX-100-9LFGE
v {F equation_moduled_inst " | Logic Cells: 96000
» 1E gpio0_inst Device: LUTs: 79872
v TF oscoinst » | Registers: 79872
v {E plioinst EER Blocks: a0g
v TF sysmem0_inst Package: LRAM: 7
v 1 uartoinst = DSP {18x18 Multiplier): 156
» S Ports Speed ADG Elocks: 1
b (R Nets PLLs: 4
v [] Components o] 7! Dlle 2
Operation Gondition: PC5s: 2
Properties - | ALUs: 1
Name: | cpull_inst ; DPHYs 0
i PIO Gells: 298
103 UEEe: . PIO Pins: 299
Path:  SoG_hwTut_Heprec/epul_inst
VLNV latticesemicomipepul:2.4.0 4 3
o] 4 Cancel

1P Gatalog 4

Tcl Console

INFO <2359952> - Port Bus width does not mat

IMACNICA

ETILATINIRD,

EENTEFEA

© Macnica, Inc.
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SoC 2’ O0>x 9 bdDERL (5)

B RICO>R—2R> MoR— hEEBIUEIEERE. TNSEZEIE I D AEICDVWTEIRUET
v OAY% (1bitlBDEEWR—K) : F

a. YORZEZECBELT v 7AOHRRSNCESTUYIL, DUy DUIRET, BREDES(CRS YD (BE) LFET
b. ¥EEROIEEIE LESIRNR—ILRICELL. FEREDY—TU ¥ HMBREIMNFIOTIOVYIULET, EIRSNDEFRBCIRDET
C.

ERLUTCORETHCE/IFTERLDC I 7+ O EREARRENEFFICROTVEIDNT, LTHRI BETHELET

d. #ERIDIERZERTIDHAE. COREBTHERNECSITIYIRGIVYITFT DM [Escd F—Z2EY bUET
v NRAIESDER: A

1. DAVDa~b FRAUCEETT

1. KADBE, BT | ot
2. HEEENB &, FHROTREICRAD, TN CRIEREETUET D a &b HERFIAL e
a & b. EXTOUILIEEE RS L TEIUYISBE
ESEAR—ILRICRD, FOT—IHHES JUvILT o
- Rt
BRREERSEICE
BY-IhEREND
BRRERS
(DU 28T)
o oy T RERA oy
C. INVEREERBITROET, PAIVLEROR § Hr
FFRENFFET, BHEL TR TS
GPI0forUG nst _@_ 2. %ﬁ?ﬁf’]')“/’]@'é
| e , : EFREBICRD, TNT
£ il = | | wone 1 BBET
) - wwgtERent (e s o %
MACNIC | && (Esc THT) o e ,_“” 20




SoC J’O0>x 9 bDERL (6)

B SO NORBEER. W ((SA—Y) . BLETRLARBEERTLET [Generate’ 0
v 7 RLXREER “Auto Assign” ULTERUTY —

B AZ3—)\—Q PO TRZEITVNET Tro ?E;ﬁ§Qe§?p£§f§§;3in§§i§;te.
1. DRC (Validate Design) €« YWBETY | : iizg:ig: ;;Esge -i {Ci\usr_ss\wsPropel2022.1\50C2022pl LIFCLtut\SoC

Warning[5oCDesign]: cpul_inst TIMER IRQ MO remains unconnected

2. Generate

B Tcl Console (ETS—HRXTNIEETDOLDICTIRNDEFT

%

v {RIF4% Propel SDK GUI CRDEFT (RR—) e o L~ T
= SoC DEMEZETEVL DD I 7 1)L “sys_platform.h” & “sys_env.xml”, :W_
BRUEIZIR—FR bDRSA/N=H ¢/C++ TOZT U MIOE—NET {2 SoCxlknxChkAHBLFT ) [
v Warning (EABELUTHLSICLET Z\VE’;EBP
= A “cpul_inst_TIMER_IRQ_MO remains unconnected...” (ZDFEHKD T (= driver

I5| riscv_errors.h

UL\TCHE Generate TEFEXT

sys_platform.h éEEEén%j)—’/r)l’
= soc_swd C'U-j 77")[19@”
A Propel Builder [Cifusr_ss/wsPropel2024.1/50Cx knxChkAHBLFT/ SoCxlknx ChkAHB ﬁ cpub.yaml
it sys envaoml
File Edit View Design Toocls Window Help v[f;‘_:y SoCx|knxChkAHBLFT ]
L re———. _ =6
= H 9 ¢ *«© P N ¢ SoCxlknxChkAHBLFT tmply
' SoC JO>1/h& Vh SoCxlknxChKAHBLET tmpl.vhd
—f ’ RTL
SoCxlknxChkAHBLFTlayout
(Address) Auto Assign | SoCxlknxChkAHBLFT.sbx
“Validate” (DRC) “Generate” 0 Project E)Eﬁﬁ:i:mhwmm
Generate Explorer 14> |\U§E7_|_T4§|J SoCxlknxChkAHBLFT txt

(]
IMACNICA © Macnica, Inc. 21




o) o =
SoC 72 0O0>1 7 bR
B Propel Builder THJRE/R< Generate WNEITEND E “sge" BT TAINSF EZT7AIVAEMR SN TVNET

v' Project Explorer B CHEZR CTEE T
v SN0V OULT. EI7AILDORBEHRIT DI ENTEET

SoC 7O T hZEBIRLTAZ D —
IN=TEDT7A NS || Z

2w 29U Propel Builder HVECE)
L. BERNTRENET

(52w AZ1— Open Design In
- Propel Builder THERE#KR)

17 Project Explorer
v = sge
v [= bsp
= driver
l5| riscv_errors.h
In| sys_platform.h

= S0Csva

farl cpulyaml

S sys_enviaml
= SolxIknxi_nkAHBLFT
= verification

),

STV

Flixt

8 Lattice Platform >

General
Vendr
My
MName: SoCxlknxChkAHBLFT

o SoC JOZ 1 hOMERZTER
DeviceFamily: |LIFCL =

1l

N — I31EH (Bl
compoenent ipName ipVersion  driverVersion vendor baseAddress range irq
cpul_inst riscv_me 260 250 |atticesemi.com

pic_timer_mem_map  PIC_Timer_Registers 0xFFFFO000 0x00000800
sysmem{_inst system_memory 220 latticesemi.com 0x00000000 0x00008000
gpioQ_inst gpio 162 162 latticesemi.com 0x00008400 0x00000400 IRQ_S1
uartl_inst uart 1.3.0 |atticesemi.com 000008000 0x00000400 IRQ_S0

[h] sys_platform.h <

#ifndef SYS_PLATFORM_H
#define SYS_PLATFORM_H

/* cpu mode setting */
#define INST_C_EXT

. &EV1-) / IR-FVN
Fincloe <cizcr amrors.my QRTINS B
y BEROERITAI ()

/* general info */
#define DEVICE_FAMILY “LIFCL"

/* ip instance base address */

#define CPUB_INST_NAME "cpu@_inst"
#define CPUB_INST_BASE_ADDR exffffoeee

#define GPTIO@_INST_NAME "gpio@_inst"
#define GPIO_INST NAME GPIOB_INST NAME
#define GPIOR@_INST_BASE_ADDR @x3488
#define GPTO TNST BASE_ADDR GPIOB TNST BAS

#define SYSMEM@_INST AHBL_SLV@ MODEL_MEM_M
#define SYSMEMB_INST_AHEL_SLV@_MODEL_MEM_M

#define SYSMEMB INST AHEL SLV1 MODEL_MEM M|
#define SYSMEMB_INST_AHEL_SLV1_MODEL_MEM_M|

#define UART@_INST_NAME "uarte_inst"
#define UART@_INST_BASE_ADDR @x2000
#define UART INST BASE_ADDR UART@® INST BAS

/* cpu@_inst parameters */

#define CPUB_INST_CACHE_ENABLE False
#define CPU@_INST CACHE_ENV True
#define CPU@_INST_CFU_EN False
#define CPU@_INST CFU_N_CFUS 1
#define CPU@_INST_C_EXT True

#define CPUB_INST_C_STANDALONE True
#define CPU@_INST_DCACHE_ENABLE False

22
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VIbhOX7 - 0530 bOER (1)

B SoC JOSITORDRICC/IC++ VI RNDTT - JOST O MEERKRULET

1. File > New - Lattice C/C++ Project Z1#1R © Q0o Projec D
2. Y5 EMNB “C/C++ Project” 5%7E GUI T : Load System and BSP —

Load lattice system environment file and BSP package

@ System env: JLIC(E SoC TTw b T A — AVERRBFICER SN =

“sys_envxml” ZIEELFT (FEEELET) Selectsyster nironment e and B3P packans
(BWNET DX - RINDTIA D SERT DEDZIETE)
@VYIhDxI7 - O bDEFZEASI U, Project Type (C/C++) %& zj::j::::m;:::;mQCHpmjm
B2 L. Next zZ0UwoOUET Project tlper €
& JOZSTOR&ZATIURNE [Next] RINITOFT 4 TITIRDFEFA | gsemintomaton

Device Family CPU Name Instance Mame

VD I\'jIT ° jD:/IO FT@%Z&ﬁﬁ%(CE‘B&BUT%%%W\(C L/gzg— LIFCL fiscv_me cpud_inst

Systemenv:lC:¥usr_55¥w5prupe|2024‘1¥SDCxIknxChkAHBLFT¥sge¥5ys_env.xml v|| Browse...
L )

3 riscVpropel_workspace - Lattice Propel Select Example Application
File Edit Source Refactor Mavigate Search o World Projec Example-HelloWorld-blink-uart
Mew Alt+ShifesN » ‘. | attice SoC Design Project | 1.Led blink
Trmim== {3 Lattice C/C++ Project .
2 Open Projects from File System... =i Project.. 1 Project nam{ [Cpri_achkAHBLFT] !
Recent Files 3]
. ; . &% Source Folder ! Use default location
Clo=e ) ‘_‘!"“I % Folder Location: | C:¥usr_ss¥wsPropel2024.1¥Cprj_achkAHBLFT Browse...
Close All Ctrl+Shift+W 1
|£<|> Source File | Choose file system: |default
Save Ctrl+S I|<> Header Fil 1
eader File
Save As... l_; ) | [ Build the project
Save All Ctrl+Shift+s | Y File from Template I Create a debug launch cenfiguration for | OpenOCD
Revert @ Class
Move... ™ Example...
Rename... F2 rﬁ Other... Ctrl+N )
&1 Refresh Fs S — @ < Back et e
Convert | ine Delimiters Tn -3 |

o
MACNICA © Macnica, Inc.



VIbhDOxT7 - 720510 MOER (2)

B “C/C++ Project” &

SFE GUI (DDF)

® “Configuration:” € Debug / Release Z1#{R L T “Finish” UE T
D, BIRT KDORERER T T+« > RONMKRESNDIZENHDFEIN, BEI VY IUTEHFT

=
=
(=X

(=X

MACNICA

[Lib Setting].
ABDulEYI DT

[C/C++ Compiler].

[C/C++ Linker] & THHDFEITH, =
- OO MDD T AILINBENERSNET (BRICTAIIASZEHR LTS

CTREETCTIAIBDEFRICUET

7O 10 MEB#ED Debug / Release 1D X 5% p.61 ZZ SR IZEL)

3 C/C++ Project

Lattice Toclchain Setting

O X

Release

Configuration: | Debug

O Newlib

Printf Level

System Library
(®) Default

Lib Setting  ¢/C++ Compiler C/C++ Linker

(O Mo default libraries (-nodefaultlibs)

(O Mewlib-nano (--specs=nano.specs)
(®) Picolibe (--specs=picolibc.specs)

® Integer only printf (-DPICOLIBC_INTEGER_PRINTF_SCANF)
(O Float printf (-DPICOLIBC_FLOAT_PRINTF_SCANF)
(O Full printf (-DPICOLIBC_DOUBLE_PRINTF_SCANF)

(@] Semihosting (--oslib=semihost)
(O Dummyhosting (--oslib=dummyhost)

< Back Next > Finish Cancel

<WEEFHDODFEA)

@ QOpen the Propel SDK perspective?
k. °

[]Remember my decisicn

Open Perspective

No

ERDI1> ROZFRR

© Macnica, Inc.
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VIJhox7 - o022 bMDEIR (1)

B ANz O0 T O MET7AIL—RIETRBIDOKRS (CIRDET
< Project Explorer #M# R (& workspace T (CBEMERREND C/C++ TOZT O - TAILFTY
= HY—X - T+ > RIE maine ZRUTWET

R F1—-N7IL-TOS1I6
TOIPAINEBTIAINAS %
RRIUIRRR

BENCEDATN
TeRSA)\—8F

AF1-NT7ILVAAD
=TI

MACNICA

Fﬁ Project Explorer <

| v = Cpr_LIFCLhwTut
» [l Includes
w [ src
~ = bsp
= driver
~ (= gpio

> g gpio.c
» [m) gpio.h
~ = niscv_mc
> [§ crtos
> g exitc
> [H halh

> g iob.c
> [g picc
> [W pich

> [g) timerc

> [ timerh

> g utilc

> [0 utilh
v [= uart

> @ uart.c

> |[n uarth

> | main.c
l > e utils.c
5 |n utils.h
B cput.svd
cpul.yaml
Tl linkerld

8 sys_envixml

> [W gpio_regsh

> @ interrupt.c

> [ interrupth

> 8 reg_access.c
» |n) reg_access.h

=g
BES% T 8§

5 [h] sys_platform.h ‘ ‘

@ main.c >

41

42 #include "uart.h”
43 #include "gpio.h"
44 #include "pic.h"

45 #include "utils.h"
46 #include <stdic.h>

a7

43 struct uart_instance uart_core_uart;
49 struct gpic instance gpio_inst;

58

51= int main(void) {

52 static uintd_t idx = 8;

53 static uintd_t pin_state = @xFF;

54

55 /finitialize GPIO

56 gpic_inst.instance_name = GPIOB_INST_NAME;

57 gpic_init(&gpio_inst, GPIOB_INST_BASE_ADDR, GPIO8_INST_LINES_NUM, GPIOB_I
58

5o #if _UART_ENABLE_INTERRUPTS_

68 //setup uart IRQ

51 pic_init(CPUB_INST_PICTIMER_START_ADDR);

62 uart_core_uart.intrlevel = UART@_INST_IRQ;

63 pic_isr_register(UART@ INST_IRQ, uart_isr, (void *)&uart core_uart);
64 #endif

65

66 //initialize UART

57 usrt_init(&uart_core uart, UART@ INST BASE_ADDR, CPU_FREQUENCY, UART@ TN
68

59 #ifdef LSCC_STDIO_UART_APB

78 extern struct uart_instance *g_stdio_uart;

71 ~.stdie_uart = &uart_core_uart;

72 i

74 printf("Helle RISC-V world!\rin");

75

76 while (true) {

AT

gpio_output_write(&gpio_inst, idx, pin_state);

if (++idx == LED_COUNT) {

:

Q

| Problems 3 o] Ta;kq 2 CDHSD‘E} i Pmperhss] @ Termlnaq

errors, 1 warning, 0 others

© Macnica, Inc.
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VIJhoxI7 - -J05x7bMDEIER (2)

{5 Project Explorer x

BEIRLTHETUYY

& Console @Terminal |2 probl
CDT Build Console [CpriTut_ HWId_X02]
IAVOKIAG: GNU KlSL-V LFOSs L LIA
riscv-none-embed-gcc -march=rv32
-ffunction-sections -fdata-secti
--gc-sections -Wl,-Map,"CprjTut_{| (3 RunAs
-/srefbsp/driverfuart/uart.o L/ L. oo

Index

Close Project

Close Unrelated Projects

Build Cenfigurations
Build Targets

Profiling Tools

ES Y .
= Cprj_LIFCLhwTut |
[l Includes New >
M= Go Into
v = bsp
2= driver Open in New Window
[6 syspld  Showln Alt=Shift+W >
[£] main.c i
[ utils.c =| Copy Ctrl+C
[0 utils.h Paste Ctrl+
B cputsvd | 9§ Delete Delete
cpullyam Remove from Context Ctri+Alt+Shift+ Down
E linkerld
— Source >
03 sys_envixr
Move...
Rename... F2
iy Import.
3 Export..
Build Project
Clean Project
| Refresh F5

¥

>
>

B VORI - JOSTOMZEILRUET
1. 7020 hEBERLTHEIY YO U, "Build Project” ZiEIRULEF T
2. BEENRFNUETO> Y —)LIC <project_name>.mem H'EJL RENT
“Build Finished” EWWD XYW EZ—IHRRENFT
= IS—NERDIFTY-RZmERE, 7/\WIUET
= Warning & (#&7) FBEIDRDICLET
= A TFI&E “sysmem” A XHNEFTETD/zD Fail HITY
3. R Propel Builder TYEZEL T (RR—H5) . BE SDKGUI (C
RDFET

[£1 Problems [ Task=| B) Console [ Properties| & Terminal

COT Build Console [Cprj_LIFCLhw ut]
Finished building: Cprj_LIFCLhwTut.lst

Invoking: GNU RISC-V Cross Print Size
riscv-none-embed-size --format=berkeley "Cprj_LIFCLhwTut.elf"

Lutiloo Lsrcl

do/epio o

huyn &
fsr‘cfbspfdr‘lvar‘fr‘lscv sm/reg_access.o . i bsp driver/riscv_sm/stdlib.o .

Lsrcl

“sysmem@_inst' overflowed by 52@ bytes

&9:19:56 Build Failed. 3 errors, @ warnin

collectZ.exe: error: 1ld returned 1 exit status
make: *** [makefile:58: CprjTut_HWld_X02.elf] Error 1
"make all" terminated with ewit code 2. Build might be incomplete.

5. (took 7s5.655ms)
=

:f1scc/propel/2.8/sdk/riscv-none-embed-gec/bin/. fllbfgccfrlscv none-embe
CprjTut_HWld X02.elf section ".stack' will not fit in region
c:f’lsccfpmpalfz.ofsdkfriscv—none—embed—gccz’binz‘.,flibfgcc.friscv—none—embedf’

" sysmem@_inst'

src/bsp

L0 .fsrcfutils.o

d text data bss dec hex filename

4364 24 2996 7384 lcd8 Cprj_LIFCLhwTut.elf
Finished building: Cprj_LIFCLhwTut.siz
-02 -fme
1d X02/srd Invoking: Lattice Create Memory Deployment
- riscv-none-embed-cbjcopy -0 binary --gap-fill @ "Cprj_LIFCLhwTut.elf” "Cprj_LIFCLh
Header -Output "Cprj_LIFCLhwTut.mem™ -MEM 32
Finished building: Cprj_LIFCLhwTut.mem

-o "Cprjl
wv_sm/inte
driver/ri

"114:31:36 Build Finished. @ errors, @ warnings. (took B8s5.387ms)

/

Builder T&EUZ sysmem B4 AW A—-/\-J0-UI
ABIBAZHNETED) TesdDI 515l

IMACNICA
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VIhDI7 -JO>S1O FOER

B Propel Builder T SoC 735w R I A4 —AAAISHDEBRZITOIZIHEDRIECTY

{5 Project Explorer x

=g
SV 8

3%, Bin
[t Inc
3 src
= Del
=% SoC20

Hao0vo

73kl

EEB05ETH.
AHIC C/C++

(7S Cpi L=

G E

New

Go Into

Open in New Window

Show In

Copy

Paste

Delete

Remove from Context
Source

Move...

Rename...

Import...
Export...

Build Project

Clean Project

| Refresh

Close Project

=d Project

rations

JOS1IMeIRLES

o
ks

¥

Profiling Tools
Run As

Debug As
Profile As

Restore from Local History...

Update Lattice C/C++ Project...

Run C/C++ Code Analysis

Team

@ wsPropel2024.1 - SoCxlknxChkAHBLFT/sge/bsp/sys_platform.h - L

File Edit Source Refactor Mavigate Sealch | Project Rin

73k 2

mMACNIcA

i | B-R-EHiB S Open Project
¥ Proiect Explorer % <‘=F|'> Y 8= Closemiect
v 'li-ﬁ Cprj_achkAHBLFT g Build All Cirl+B
[l Includes Build Configurations >
e
FETSTEEY Build Project
Cerl+C Build Werking Set ¥
Ctrl+V Clean...
Delete Build Automatically
Cirl+Alt+Shift+Down ‘ Update Lattice C/C++ Projert...
>
C/C++ Index >
Py !
£33 C/C++ Project P O X
Update System and BSP
Select system environment file and BSP package EE (51
Current System gafC:/usr_ss/wsPropel2024.1/Cprj_achkAHBLFT/sre/sys_envxml
b |
New System en C:/usr_ss/wsPropel2024.1/SoCxIknxChkAHBLFT/sge/sys_emvxml_o” || Browse..
e —— e —
Re-ge}erate toolchain parameters and linker script =
W 0
( il 57 pcice < EEFIY
Update BSP Driver Information
Driver Name Current IP Version (Driver Version) New [P Version (Driver Version)
fiscy_me 260(25.0) 260(25.0)
gpic 1.62(162) 1.62(162)
uart 13.0 13.0
Update Cancel

v PRUARYTREDIAF—REEDIHE(ETFED
T C/C++ JOSIINF® sys_env.xml,
sys_platform.h % SoC JO> 17 hORFHD
BZIP INCELEZ (OE-&XR-ZAM) T
EEHTEET

v BB R—3> BN - BIBRREDEET(&
EEDLS(C “Update Lattice C/C++
Project...” ZiEREDFRFRI(RIUT
[Update BSP packagel myJIRA%zF1vIU
[Updatel R7>%0)yI33ET—iELTEED
BETEET

v’ CPU DFER AT - (CEENSDDIHZERE.
[Re-generate toolchain parameters and
linker script] RwI2ZFIvIULTHS
[Updatel LET

v ZDEEDSETE “Clean Project” 247U
TH'S “Build Project” ZTW\ES

(Propel 2023.2 BUAIC/ERENTE SoC (C
3493 2024.1 TOXRZBIEITEFBADT
ERTEW)

27
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Propel Builder : OS5 AXEVU—DERE (1)

B VIRIITY - TJOSTOMDEILRTERKRUE mem J7)LETO0 S AXTIDVHERGICFERT S
TCHDFEEZITVNET
1. SoCOOSTHVMEEBRLEY (VI DI - TJOZTURTEGDEEA)
2. MODOWITNNHDIET Propel Builder Z3IB EIFET (RR—2)
v 743y [N moUvs (FRFN) . F2E
v AZa—H5 [LatticeTools] = [Open Design in Propel Builder] Z3#iR. F/z(E
v SoC JO2x U MTEAVVUYIUTERREINDAZI1—hS [Open Design In] >[Propel Builder] Z3&iR

mMACNIcA

Q wsPropel2024.1 - Cpri_achkAHBLFT/src/main.c - Lattice Propel

File Edit Source Refactor Mavigate Search Project Run

LatticeTools Window Help

Generate and Open Diamond Project
Generate and Open Radiant Project

Lattice Sentry Tools for MachX03D b
Lattice Sentry Tools for Mach-NX »

Ch - Ty - ~ & B:.k % & % Open Design in Propel Builder
{7 Project Explorer < [=] <=='=|> 7 3 || [ maing
== Cprj_achkAHBLFT 41
7L Crri rhkFresRTOS 42 #
v 1% SoCklknxChkAHBLFT
w [= sge
v [ bsp

(= driver
k] riscv_errors.h
k| sys_platform.h
= soc_svd
cpul.yam
$ sys_env.ml
= SoCxlknxChkAHBLFT

(= werification
| P n AR T — -

SB8HIC SoC JO> 14 MR

© Macnica, Inc. 28



Propel Builder : OS5 AXEVU—DERE (2)

I
wismeami_inst

@ sysmem AVAIVREAT)) ——[ssms

apial_inst

Propel Builder T mem J7 A)L72> X7
AEY (TOJSLXEY) OYEMET 71U
[CEELET
1. sysmem A > XH2RESITINI IV D
2. “Initialize Memory"” MRy I RXZF T WD
3. “Initialize File" ©ILDHIKDT F DX - IR5
> IUw U, mem J7 I ETSIX
UCEIR (VI DT -JOZT O -
J#)LFF Debug/Release BT T A4 )LFD
TCHEMRESNTULET)

4. %5 mem THDZ E=MER LT Generate

5. (kR—>)

@ mem J71MI187E#%. Generate

| +AHELE -
W /] .
Iy T ot
kel bek '
L
| spull_inst ahb],inst wartd_inst
+IRAET AHEL MOINETR 4 + AHBL 500
AFBSD
—  (ROE0 AHEL M1 DATA+ TR 17 )
AHEL MOT4 1 THT_W
TIMERIRI MO+ = | ek L=
Ll Ssta, I ‘JIU
inst
AFBSN0
~ APRMDTE
AFE_ WG+
pokl
Disgram sysmemi Configure IR
| General Port 50 Settings Port $1 Settings
Property Value
T General
Interface AHBL
Sysme mo Memeory Address Depth [1 - 32768] 8192
Data Bus Width(bits) 32
Memory Type EBR
—[HHJaHBL S0 PortCourt .
ECC Enable * Initialization
— H B |_ S 1 Enable Arbiter Initialize Memory
I Initialization File Format hex

] ahbl_hclk_l Enable Data Streamer

— ahbl_hresetn_i

~ Initialization

Initialize Memory

SySte m_memory Initialization File Format

Initialization File

Initialization File

7]

o @ F1v7
MACNICA

Zpri LIFCLhwTut/ Debugs/ Cpri LIFCLhwTut mam)| J

Q) I EIIITRETSIARIHNTIT1T(C
BR20DT. J3IAUT *.mem J7(ILZI8TE
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Propel Builder : OS5 AXEU—DHE (3)

5. REICAZ1—)\—hJ)7 > T Generate L. R7F# Propel SDKGUI [CRDFET
B Generate Kf(C Tcl Console TS —h W EZMERLET
B MNIREFELET
& CZD.memIBEXATYIICRD. Generate &(CY I DT - JOZT U MEBEILRITINEFHDEFEA

= SRFLT/)\YVIRETYI MDY - JOZT O MeBE)LRUT *mem ZEH T DE(C. sysmem I 7R—
X hEATIVD) WO U TEBE Generate U, SoC TS5 W T A4 — A%ZRF I DHE Generate I 2MEN
HDEXT
= sysmem D Generate MFH Cld. BEFEN/Z *mem MRENFEA
= CMiA. Radiant / Diamond TlERIEESKNSDPDEUICIRDET
o SLIBESRZISHE T 75550 ECO Editor T (pp.47-48) . MM Generate Z#E < T ENTEET

= 1B, sysmem DHEUED 7 A )V ZIEEE T (CT S ODFECL TH LI ET, p.35 D OpenOCD 5&TE GUI A
SiLg 557/ \wH—TDFT/\WINEEETYT, CDHEET1vT+ >2% ECO Editor ERETI DT,
C/C++ CIRAMETE TE 9 (C OpenOCD R—XX DT/ \W I ZEDIRTIBEDFED—DE U TENIMEIRIR T

= WINHDIZR—KR hDAISHDIER (J\SA—5—) ZEEUIHE(d Generate & (C P/F E)LSF —TD
sys_env.xml, sys platformh %z SoC JOZ T M FICFETCIE —&NX—-Z U THSHBEILRTDIRENGDD
F 9 (Clean Project=> Build Project ##/FDH T (ZBEIEFTISNEF A P.27 BEFDIR)

4. Propel Builder [C/usr_ss/wsPropel2024.1/S0CxlknxChkAHBLFT/SoCxlknx ChkAHBI Tl Console
INFO - Start: sbp design generate.
File Edit WView Design Tools Window Help INFO - Finished: sbp _design generate.

% sbp_design save

i—% ' -1 7 % sbp design pge sge -i {C:\usr ss\wsPropel2022.1\50C2022pl LIFCLtuthSol]
5B C D X B SE])N {4 p_design pos 29 . e -

Warning[SoCDesign]: cpul_ inst TIMER IRQ MO remains unconnected

MACNICA Generate :




Radiant J1v>1>2 (1)

B Y—45v ) XD Nexus 1) —XDiHE(E Radiant Z EIRL TRV
ERUET

7% wsPropel2024.1 - Cprj_achkAHBLFT/src/ma/n.c - Lattice Propel
1' SOC jl:l:/“lg I\%EiRLJ_CEO IJ \\JO (\Jj |\le7 : jl:l File Edit Source Refactor Navigate /5Search Project Run LatticeTools Window Help
IO RTEHDFEREA) i S-&-B /S0 Q4 E-EE @it
2. Open Design In > Radiant Z iR L5 Project Explorer X Y § = 0] minc X
(Radiant 2024.1 K'TI5 ERDET  RR—) e +2 [ginclude “haln"
& Diamond @ILA T RLET e ;
o SoC TODTH MERRUEHE, A=2—)—FHOFAT> | e | s s |
ins [] £0v oL TERE TS e i
5o IOTE D MEERUTH 2~ FHOP IS Fol] .
% |22 Uw29n(E Propel Builder 281 L. ERERNTRESNET G SoClkmaChid  Rename. 2
(FH5OUw A1 — Open Design In > Propel Builder TE&[E#k) O Z :::
~ (- .

Close Project

Close Unrelated Projects

Profiling Tools
Run As
Debug As
Profile As

#* QO

v v v

Restore from Local History...

Open Design In | &, Propel Builder
Team I :

A fale

Diamond

Radiant |

(]
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Radiant 1 v+ >2 (2)
B Radiant WO T O MEA—T > UIREETESUE T

& A 2R—BRESNBDIERTL bv T (*v) EFRIOR—FR MDD *ipx T

= AZFvT - AL —SDOREEEIIEERH INE I, ARISEH SRR Y BHBNIE, Post-Synthesis Timing
Constraint Editor (F/z(E *pdc 7ML ZiRmET D2 E) TFHTERFEFT (TAK. —8P)

R—

MACNICA

NECEREREGEARN(CEFETERFT

~ [E APBFTremake
% LIFCL-40-9BG400C
3 Strategies L
TMIED1-I /
AR b

2 impl_1 (Synplify Pru)
7 Input Files
W o SoCk kN _wAPBr3/SoCxlkNX_wAPBr3/lib/latticesemi.com/ip/cpu0/2.6.0/cpul.ipx \
ol ol oo 5OCxIkNX_wAPBr3/SoCxIkNX_wAPBr3/lib/latticesemi.com/ip/gpo/1.6.2/gpo.ipx
ol nd o SOCHIKNX_wAPBr3/SoCxIkNX_wAPBr3/lib/latticesemi.com/ip/sysmem0/2.2.0/sysmem0.ipx
ol od o SOCHIKNX_wAPBr3/SoCxIkNX_wAPBr3/lib/latticesemi.com/ip/uart0/1.3.0/uart0.ipx
ol oo o SOCxIkNX_wWAPBr3/SoCxkNX_wAPBr3/lib/latticesemi.com/module/ahbl0/1.3.1/ahbl0.ipx
ol oof o SOCxIkNX_wAPBr3/SoCxIkNX_wAPBr3/lib/latticesemi.com/module/ahbl2apb0/1.1.1/ahbl2apbd.ig
e o SOCHIKNX_wAPBr3/SoCxlkNX_wAPBr3/lib/|atticesemi.com/medule/apb0/1.2.1/apb0.ipx
ol eof o SOCxIkNX_wAPBr3/SoCxIkNX_wAPBr3/lib/|atticesemi.com/module/APBFT/1.1.0/APBFT.ipx
wd sl o 5OCHIKNX_wAPBr3/SoCxIkNX_wAPEBr3/lib/latticesemi.com/module/pll0/1.9.0/pll0.ipx /
ool o o/ SOCIKNX_wAPBr3/5oCxlkNX_wAPBr3/SoCxlkNX_wAPBr3.v

Pre-Synthesis Lonstraint Hiles

'/

) &) ) ) ) ) )

< Post-Synthesis Constraint Files
wf o/ SoCxlkNX_wAPBr3.pdc
CxlkNX_wAPBr3_wrrd.pdc

-/SoCxIkNX_wAPBr3_wrrd_b.pdc NT-EZ1-)L
Debug Files (7"\-)[, FE_E/—T()
Script Files
Analysis Files

Programming Files

& Object Edit ? X
Ohject Typ: CLOCKMET  + Hierarchical

Available Objects

«cpul_inst/riscvsmall_inst/Ib1wStjglomgvCgAlkupsixKDx/IbCuo3akvk...
cpud_inst/riscvsmall_inst/IbiwatjglomgvCgAlkupeuKDy/IbCuc3akvk...
cpud_inst/riscvemall_inst/Ib1watjglomgvCgAlkupexKDy/le3nwgviBe..,
cpulLinst/riscvsmall_inst/Ib1wStjglomgvCgAlkupaxKDx/NbbICH
osclinstehf cll out_o_net

& pllo_inst_clkop_o_net
pll0_inst_clkes_o_net

“Post-Synthesis Timing Constraint Editor”

THOOYIRY NEIETE T D1 > RO TDIEIRH
(p.13 (CRIEIEEICHIFS PLL HHAHY)

© Macnica, Inc.
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SDK F)\vJs%E (1)

ISZ2TUTHEFET

B Programmer CT/\A/ X%z
B /) \wH—REZEBLUFRIN

b @ o = S |

1.

FINw T - FAOA - | BOUYOIUET

DDIFTENSDFT

(TR : 71O BfDvEZD )Y 0T D ERREND “Debug Configurations...”
2. AZ1—)\—TT Run - Debug Configurations... Z#&RLUZF3 (GK)

ERLTCERUTY)

QéwspropeIZGZ&l - Cprj_LIFCLhwTut/src/main.c - Lattice Propel

FFSETUR Uart Ly

pic_init(CPUB_INST PICTIMER_ST| Debug As ’
~ =5 Cprj_LIFCLhwTut uart_core_uart.intrlevel = UAR] Debug Configurations...

i'-'; Binaries pic_isr_register(UART@_INST_IR] . .

I@J Includes #endif Organize Favorites...

(5 src //initialize UART
uar inl uar core_uartc,

(= Debug t_init(&uart_core_uart, UART®_INST_BASE_ADDR

s P ¥ e T N | o o Y
°

File Edit Source Refactor Mavigate Search Project | Run | | LatticeTools W
9~ | B~/ -RD% S| @, Run Last Launched Cerl+F11
{5 Project Explorer = B |[[d mainc X 4, Debug Last Launched Fi1
- i
55 Y § 1
p .
S Cpri_LIFCLhwTut 2 u TR ’
3, Binaries 3 dP Q PRunAs b
1 4 #endi
(& Includes 5 Run Configuraticns...
& src c ,
— (= Debug 7 u Debug History ’
i} 'wsPropel2024.1 - Cpri_LIFCLhwTut/src/main.c - Lattice Propel s e =
' %5 Debug As >
File Edit Scurce Refactor Mavigate Search Project Run LatticeTools Window Help Tt S e
- |®v%v@5% a Erai~d~r@E~ #vﬁv‘;v
. = ) A Q. External Tools >
I Project Explorer 8 || [e mainc x [no launch history)

ARSI B EF =T )\ -y 3> ht
37)1’1(1(_; L..UZ I\ﬁméﬂi@“

© Macnica, Inc.
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—' () T M
SDK -)I\w I E (2)
F)\WIRTERDI 1> R (Debug Configurations) WFRRENET

“GDB OpenOCD Debugging” {7245 JILO Y 0T DN KITZERUTHEIVUY I TR ERRSNDIAZ 1 —
M5 “New Configuration” Z&EIRUE T

S Debug Cenfigurations

Create, and run confi

lilﬁ‘c %

[c] C/C++ Application

[E] C/C++ Attach to Application
[€] €/C++ Postmortem Debugger
[€] €/C++ Remote Application
Cif C/C++ Unit

[€] GDB Hardware Debugging
[c] GDE OpenCCD Debugging
& Launch Group

B Launch Group (Deprecated)

Filter matched 9 of 9 items

=l ? v _|| Configure launch settings from this dialog:

|| - Press the ‘"New Configuration’ button to create a configuration of the selected type.
- ress the 'New Prototype' button to create a launch configuration prototype of the selected type.

8 - Press the 'Export’ button to export the selected configurations.

wBress the 'Duplicate’ button to copy the selected configuration.

¥ - Press the 'Delete’ button to remibve thvemnlacted configuration.
g

7 - Press the 'Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

[l - Select launch configuration(s) and then select 'Link Prototype' menu item to link a prototype.

- Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype.

- Select launch configuration(s) and then select '... Values' menu item to reset with prototype values.

Configure launch perspective settings from the 'Perspectives' preference page.

S Debug Configurations

Create, manage, and run configuratior

O [ fo

x| B 7 ~

Cq

|t}-|:e filter text

[€] C/C++ Application

[€] C/C++ Attach to Application
[€] C/C++ Postmortem Debugger
[€] C/C++ Remote Application
Cif C/C++ Unit

1 GDR Hardware Dehuaaing
[c] GDB OpenOCD Debuggir s
m‘ L.dIJIH_II'\JlUL.IP I L_|
= Launch Group (Deprecats &

¥

@

Debug Close

MACNICA

~

MNew Configuration
Mew Prototype
Export...

Duplicate

Delete

Link Prototype...
Unlink Prototype

Reset with Prototype Values

© Macnica, Inc.
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SDK F)\w O sE (3)

B “Name’ (MEETOZ T U MK U T “<Project-name> Debug” (CIADET
MI23EDTHDZEZHRL. "Name @WIL"DF/)\w T

B “Project:” ZJL & “C/C++ Application:” LA

v 3a>gZzFTvIUET

“ﬂ

V=X

3 Debug Configurations

Create, manage, and run configurations

[m] X

&

CEeEX | BY-

|t~;pe filter text

[E] C/C++ Application

[E] €/C++ Attach to Application

[£] C/C++ Postmortem Debugger

[E] C/C++ Remote Application

Cif C/C++ Unit

[T] GDB Hardware Debugging

- [Ecasapemeeetmysine
[T] Cpri_LIFCLhwTut Debug

[T] GD8 UEViu Uebugging

& Launch Group

Filter matched 10 of 10 items

Name | Cprj_LIFCLhwTut Debug

Main‘ CableConn | 3 Debugger‘ [ Startup‘ He Suurce| =] Cummun| T, SVD Path

Project:

[ Cpr_LIFCLRwTut

Browse...

C/C++ Application:

| Debug¥Cprj_LIFCLhwTut.elf

(O Enable auto build
(®) Use workspace settings

Variables...
Build (if required) before launching

Build Configuraticn; | Select Automatically

() Disable auto build
Configure Workspace Settings...

Search Project... Browse...

eIl =
(FlERR—)

Revert Apply

@

[ oo ] ) cos

MACNICA

© Macnica, Inc.
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SDK F)\vJ:s%E (4)

B FIR—=T [Debugl IR ZDIUYTFDREID, EENMEERCHIBTEDINESIMNONBRTYITY

v [CableConn] 7 %3&IRL. [DetectCablel .
v “Port” ILIVAKRS T HI3EIREIF(C “FTUSB-0" DK D ICERRSNTLWNUL [Detect Cablel] (FABERITY
v [Scan Devicel #. “Device” WILINFEBFIDLD (IR TULWNIET/I\WIRIATEET

& “Device” WILNNTS>ODFEFE®
"1 RoRIR EDISE IR REEN D D
£IDT., FEIDINENSGDET

PC @ C RSAJETFIC “Data” £L\VOIEZFRD /

TANARHBE. [Scan Devicel #&ICZD
I "+ RRICRBZENRESNTVFT

MACNICA

[Scan Devicel RF>ZIEICO IO UET

G Debug Configuraticns

Create, manage, and run configurations

CHeERX BT~

| type filter text

Name: |£pr|_LIFCLthut Debug

Main I Cable'CunnL o Debugger‘ "3 Starlup‘ 7 SDurce| [ Commen | 3., SVD Path

[©] C/C++ Application
] C/C++ Attach to Application
[] C/C++ Postmortem Debugge
[T] &/C++ Remote Application
Cif C/C++ Unit
[T ] GDB Hardware Debugging

+ [ ] GDB OpenOCD Debugging

[©] Cprj_LIFCLhwTut Debug

[T ] GDB QEMU Debugging
& Launch Group

< >
Filter matched 10 of 10 items

e

Cable Settings
Port: FTUSB-0

Device Setting

Device:( | LIFCL-40:0x110F 1043
JTA dnnel Setting
‘Channel: 14

Speed Settings
(®) Use Default Clock Divider
(O Use Custom Clock Divider

TCK Divider Setting (0-20x) E

Detect Cable

Scan Device

®

Revert

Apply

DL TT I\ VEZE R BHMA

Close

© Macnica, Inc.
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—® () )

SDK F)\wJE (5)

B FNCT/\H—8EERIBE. EFTOLDIRIS—HIO2Y —)ULICKRRSNDBENDDET
v D1a< &6 MachX03 Starter /h— RHAVEZEHEULUE T

B COGEDOMIGED—D&RUET .

v [Debugger] 77 7%&#&R L. Config options Z)LRDA TS 3> “set channel” & “set cmdlength” DfiE%Z FTRID KL S (CHRELET
v BUF FAQ (CEEi 'S D FE T

https://www.latticesemi.com/support/answerdatabase/7/2/6/7268

-c 'echo "DEBUG_ENABLE=${DEBUGENABLE}" -c "set target ${DEVICE}" -c "set tck ${TCKDIV}" -c "set port ${PORT}" -c ['set
channel 0" -c "set cmdlength 21" -c "set loc ${LOCATION}" -f interface/lattice-cable.cfg -c "set RISCV_SMALL_YAML

ay—) I/o))(“ft_ \/WU {#{ProjDirPath}/src/cpul.yaml}” -f target/riscv-small.cfg
o Marme: el siled Dhsbiie

Info : clock speed 4000 kHz - _| e - -

. .. . . . [¥ Main | 5 CableCciin & Debugger| ) Startup| % Source| T Comman | 5h SVD Path
Error: JTAG scan chain interrogation failed: all zeroes [ ion Open0CD Setwp
Error: Check JTAG interface, timings, target power, etc. to Application e
Errori Trying tQ use c_onﬁgured scan chain famyway... ::::,:.J:::ffu Executable path | $iopenocd_pathl/{openocd._sxecutable]
Error: fpga_spinal.bridge: IR capture error; saw 0x00 not 0x01 e T o .

. . “Tual executable: ~MSCO\prope AL eclhipsel/_fopenoc In/openaca.exe
Wa m BypaSSIng JTAG SetUp eVentS due to e.rrors e Debugging (to change it use the global or workspace preferences pages or the project propertie
Info : Listening on port 3333 for gdb connections D Debugging J— [ |
Started by GNU MCU Eclipse Elloworld Debug B —
Info : Listening on port 6666 for tcl connections bugging Eetport S 4m |
Info : Listening on port 4444 for telnet connections eart _
Info : accepting 'gdb' connection on tcp/3333 Config options: | SRR NASLE S80 . A
Info : Halt timed out, wake up GDB. o '

Error: timed out while waiting for target halted

Error: JTAG scan chain interrogation failed: all zeroes FAQ R—Ih55|H
L]
IMACNICA © Macnica, Inc. 37
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DK 7)\wv% (1)

TJ7AT—IDA=ILDIA—-Z_"TMNHFEITH,

—_—

S
®
@
®
®
®

PR U CEHFTT

Perspective IDBX DAY L—HRRESNFI DT, "Switch” 20UV IULFET
ENCRENDDEXAYVT—HHFEIDTHRELUTCYPDELUET

EH) (C(FLEBN RV DD E TN, GUI A TFTDRAT—F R/ —DBRRESNTONEFEETT
F)\wH—HEEEI 9D E Console (COTNFTRENET (FIC—EPDHZEHIR)

= FKFEGDBDOTAYE—THD, I ULEIS—ZRKIDRTIEHDFEA

OIDFZS

@DZRBI

Launching Cprj_LIFCLhw... Debug: (50%) [ &=

{0} Confirm Perspective Switch X
e This kind of launch is configured to open the Debug perspective when it suspends.
- 4 l._ Problems [ =] Tasks [ & Console X =] Propeﬂieq@ Terminaq
Trus Dfebuj;_ pelrspecn:e 1; (:)eﬁgned to sgpzlon ap:hbcatlon qebuggmg. It incorporates Cpri LIFCLhwTut Debug [GDB OpenOCD Debugging]
vicws fordisplayingithe debugistack, vanablesiand breatpolrtmanagement Open On-Chip Debugger @.1@.@8+dev-81226-g486df528b-dirty (2822-86-24-15:35)
. . . - Licensed under GNU GPL v2
Do you want to switch to this perspective now? For bug reports, read
http://openocd.org/doc/doxygen/bugs . html
Ay DEBUG_ENABLE=True
[[] Remember my decision a -
5 1
Switch ' No FTUSE-8
14
@
$ Problem Occurred _ O % Info @ only one transport option; autoselect 'jtag

(’ﬁ‘) ‘Launching CprjTut_HWId_XO3LF Debug' has
A/’ encountered a problem.

OpenCCD failed with code (1).

For more details, see the openocd.exe console.

CDFERMI : FINARIEHFDORIZED Detals >>

A2 T4TENTUOWRWVEERED IS5

none separate
Warn : Transport "jtag" was already selected
adapter speed: 4880 kHz
C:husr_ss\wsPropel2e23. 1N\Cprj_LIFCLhwTut/src/cpud.yaml
Warn : Interface already configured, ignoring
adapter speed: 4288 kHz
adapter_nsrst_delay: 26@
jtag_ntrst_delay: 258
Info : set servers polling period to 58ms
QCorefpplication::applicationDirPath: Please instantiate the QApplication object first
Device List:
+

Erms ranm mat Faomd fha Adsuics Feam Adoudea Familu Aztahacs

OlFZR!
(—#B)

nea Aafanld u=lua +m mcroce

+his Aaud-

IMACNICA
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SDK 7)\wv 4 (2)
B EEICAKRINT D& FRRN Debug Perspective (ICHIDEDDFT
v main() SEEE CEEIM(CIEIELFET
v |E| 73> (Openaterminal) #2Jwo U, 4—=FJL (UART) BEZLET
= “Serial Terminal” (CTILY DI ZZE L. "Serial port” ZARIFENSIEIRULET

Siwspropelzoztﬂ - Cpri_LIFCLhwTut/src/main.c - Lattice Propel - m} X
File Edit Source Refactor Mavigate Search Project Run LatticeTools Window Help
3 BB nmsdelirs 2SS0 K 4 F-O-QG-i@Y-iAdpif-Flro oD Q imE| B[
I[45 Debug 3 20 [ Project ;-olurer] = 0O || [€ mainc X _[E] (gdb[3].proc[42000].threadGroup[i1], gdb[3]. proc[42000].0Sthread[ 1]).thread[1].fram ) = B |[|= Variabl X ™. ®e Break]@apreﬂ‘ﬁperipﬂ =08
=] | i gpio_inst.instance_name = GPIO@_INST_MNAME; ~ ¥ |t E“ et 8
« T Cprj LIFCLhwut Debug [GDB Opent<D Debugging] gpio_init(&gpio_inst, GPIOB_INST_BASE_ADDR, GPIO@_INST_LINES_NUM, GPIO@ INST_GPI Name Tipe Value
w [ Cpri_LIFCLhwTut.elf oy - ba- i 1ot
~ o Thread #1 (Suspended : Signal : 0:Sigita Launch Terminal U x — . umf’f 355 2
o iD::i:}E):l main.c:62 0268 S Launch Terminal O bt
= ri::v—nunle—embed—gdb Cheoese terminal: | Local Terminal e F“E"t_m”e-“ﬁ
. — Settings Choose terminal: | Serial Terminal ~
Debug Perspective (C Encoding: [DTE8 > Y] garings |
t P '
)JD = Doasa_ Serial port: ~
Baud rale: | 115200 ~
%)J,H\H?_‘:Z/_J_? Dats'size: |8 ~
Varity: Maone ~
Stop bits: |1 ~
® G
Encoding: | Default (150-8859-1) w
. . N =
Serial Terminal [Z7/\wH—%FBWEL Serial port (E)NERZLET (XA
BETE. 4—F)L-VINUTHIETEES MARENEIH Windows D7 /{1MR e
N, -~ ~w = A = =
NAZ—SY TR THEFT)

(]
MACNICA © Macnica, Inc.




— . )
SDK F/)\v D (3)
B BIR—ZORECO Y —ILEBICHTZ(C Terminal W IENFE I DT, CNZERUET
v [ 713> (resume) #OUwOLT. TOUSLERITUET
B printf’ XTAY -2 BT DERBNHNUL Terminal (CRRSNET
v ETELEER 7> (suspend) TY
v JL—=OMRAYERE (RR=2) \ AFTVTET (R) BRETT/IN\VIEEREDFT

step return

vV AEBUARAPLZRASEZFR RS EDIHETCHDFT step over
m >/)\vi— (GDBtzv=>3>) DT GUI LEID77 2 5(CHD (8| Hh AT step into

“Console” 7 &&IRT D EHMAICHD [m] 7> (terminate) 20Uy IUERT

> ERPIA : pa3 stepinto  FAIBISAFENNIE. TOTCED
step over  TMUBIENIFENTE, BICRIFFIOROITISED
step return TIBAERICTRAIZE . RATZTOIRDITISED
= 22NN

= Cunsule(&?é? F‘.egish-rsf&'j Terminal 3 "] Problems | (3 Exec &5 wsPropel2023.1 - Cprj_LIFCLhwTut/src/main.c - Lattice Propel

& <Closed> COM5 l File Edit Source Refactor Mavigate Search Project Run  Laf

MACNICA

Hello RISC-V wor':!.d! i | EEEL \Q\:DP o i-f{;._‘lj_cb_:.,!
.. keep on running!
.. keep on running!

‘ﬁ Debug % {4 Project Explurer] = B |[[£ main

| s o ||[B8ee

- B Console Ei Regislerq @ Terminaq L:__ Prublemq Q ExecutablesTE Debugger Cunsulq i MEmDrﬂ & K

e

Cpri_LIFCLhwtut Debug [GDB OpenQOCD Debugging]

ppen On-Chip Debugger @.1@.@+dev-81226-g486df528b-dirty (2022-86-24-18:35)
Licensed under GNU GPL w2
For bug reports, read

http://openocd.org/doc/doxygen/bugs.html

DEBUG_ENABLE=True

© Macnica, Inc.
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RN \ \
SDK 7)\v% (4)
B JL—ORA>MDOFREGT/I\WH—FTHRIC—BEFEILEUTUTEIRIELET
TL—0923Y—7%2&EIR > 1TRBOITHEREFI A2 Y w2 LT “Add Breakpoint..." #2Uw 2O UET
J0O)\F« - T+ > RT “Apply and Close” ("Ignore count” 0 TEEIJL—72) UEXT
AEDTx > ROBRD “Break” E1—TRESNTVBIL—T - IRA > h—ENTRREINET
v %47 (Resume) UTTIL—ORA> MIOETDE. ZDOYV—XD— RTMFERRICRDELEUET
B ARBR(ZEHR(C U T “Toggle Breakpoint” 325", Break E1—M'J X bdD o el
Frv IRV IOR&T')vD (disable) LET

UAFEPUEC (*s++) 5
B ERERIL—OMRA> bDTO/\F+ZE(L Break E2—ATEEIRLT
H2'1)w 2 > “Breakpoint Properties..” Z27Uw U THEEUET |

AR

ITERROD
LT

fint32_t ms) {
ing#® t val, count;
mer_p base = (timer_p) TIMER®_INST_BASE_ADDR;

oun m CLK KHZ S o avoid over
Toggle Breakpoint Ctrl+Shift+B

Add Breakpoint... Ctrl+Double Click

181 Properties for C/C++ Line Braakpoint O W Add Dynamic Printf...
| Disable Breakpoint Shift+Double Click
(%)= Varia | %@ Break 532 o4 Expre | B MDqu = Disasw ?‘.‘_ Peripw = 85 | i Y Breakpoint Properties... Ctrl+Double Click
x % ':E \@\ | = <=,I={> 2 C/C++ Line Breakpoint Breakpoint Types »
&
" [function: main] [type: Temporary] Regular -z Build Selected File(s)
b utils.c [line: 70] C¥usr_ss¥wsPropel 2023, 1¥Cprj_LIFCLhwTut¥src¥main.c Clean Selected File(s)
ber: |ES |
TEmSbled Go to Annotation Ctrl+1
Condition: | | ] Validate
Ignore count: |0 | Add Bookmark...
- Add Task...
VEI®HDT Enable
»  Show Quick Diff Ctrl+Shift+Q
~  Show Line Numbers
(]
MACNICA @] Preferences-




—t \} \
SDK 7/)\v % (5)
B 5/)\whH—GUI T IAI bTHLEICIFFEL View NITTEIRTETET
v" Variables / Breakpoints / Peripherals / Modules ...
> [Variables] 7 T30 0—/UL / O—HIIVEBDZDRADBEZERS SURETETET
>  [Breakpoints] 7 TET L —IMRA > bOWRYOARZ—TIL /| T4 C—TJILRENTEET
B OROBFEZEITDETEIETIIL - - RZERRIDE. ATV ITERITORFZHEBIDENTEET
v" Window - Show View - Disassembly

. (%)= Varia |/°o Break I%i‘f Expr (Ir; Mocu |22 Disas &3 . 3. Perip
i3 wsPropel2024.1 - Cpri_LIFCLhwTut/src/main.c - Lattice Propel _—
|Enter|ocation here ~&l # |15 @| Wi
File Edit Source Refactor Mavigate Search Project Run  LatticeTool: | Window | Help -
main:
milh |@®iB:iw|m B B R I = New Window » peeoa20@: | addi  sp,sp,-32
= i ee00202: sw s1,28(sp)
Debug Project Explorer ] Editor ? . !
*# 9 & Proj P 1 A , @eope2e4:  lui a3,@xlc
B | i 8 ppearance eoo0p206:  lui s1,8x8
~ [€] Cprj_LIFCLhwTut Debug [GDB OpenOCD Debugging] Show View 3| 0 Breakpoints Alt+Shift+Q, B gggggigs’ i‘,‘dl 32'31'1924 # oxBage
: c i as,
A 'LF} Cpr-Jr;UF(;L:\;\lT:t.EW dedl : Signal: 0sSianal O) Perspective > B Console Alt+Shift+0Q, C BEREE20e: 1i ad,l
"“5')='ea_ ( “'SP_E”I s o1gnat: tiigna o 4 Debug PeBEA218:  addi a3,a3,512 # exlc2ee
= main() at main.c:82 0xak8 Navigation > BBEEE214: 11 a2.38
= 3 . +
b openocd.exe & Debug Sources Pn008218:  addi  a@,gp,-1964
- Preferences
g riscv-none-embed-gdb - G Debugger Console dees2lc: swW ra,28(sp)
= pj ity I eepan2le: sw s8,24(sp)
. Beeea220: W 52,16(sp)
@] Ermorlog Alt+Shift+Q, L | poeee222:  addi s@,gp, -1964
0 Executables B6eeB225: W s3,12(sp)
. Bee08228: W s4,8(sp)
P ,
o Epr=ams 8BeB822a:  sw s5,4(sp)
O Memory BBBBa22C : jal @x92 <uart_init>
0  Memory Browser 55 s_stdio_uar‘t = RBuart_core_uart;
PeePa22e: lui a8, 8xl
B, Modules eeeee230:  lui as,exl
8= Qutline Alt+Shift+Q, O B008@8232: addi al,ad,-48 # axfds
2 peripherals aeeea236: sW s@,248(a5) # exlefe <g_stdio_uart:
o . ) 58 printf({"Hello RISC-V world!\rin");
{2 Problems Alt+Shift+Q, X | peese23a:  jal Bx38c <puts>
=g Progress 59 LED_SET(ALL_OFF);
! Baeea23c: 1i a5,255
° L Project Exolarer
mmlm ARRRRIAR: = A5.40=1%
-




—® () \
SDK )\v ¥ (6)
B 5 /)\wH—% Terminate UJZfZIFTIEITdD SDK Perspective FR(CFRDFEHA
1. GUIZ_E® [Project Explorer] FJ%2Uw . Fizl&
2. GUIEJ:G).7'(ZI> (Open Perspective) Z20Jw D, FIZl&
3. XZa—)\—TIRD#EEZULUZET : Window-> Perspective = Open Perspective = Propel SDK
BE . )\ H—=#T I BHEIC Propel ZF&T LD, R—

F9 (PCZBEHLTHERLIZV) .

RZEDI T & Programmer HERENMET DIRRE(CIR DI REMEN'SB D

File Edit Source Refactor Mavigate Search Project

T pd0 [CRTESD [B] 7O TEERTU N SROFEETZLSICLET

Bria

% Brea} i Equ = DISBT =, Perl |

&

— O *

Q'E’LJ# 2 DIE
= 8

=

> [/ Open Perspective

= N T = TN T S =
1 0); VIE 45 Debug 3¢ {5 Project Explareq = 8
B %[ §
Bl e LIEC] kT Dicks LoDl ViVl Y 8 H 1l
ut/src/main.c - Lattice Propel
wigate Search Project Run LatticeTool: | Window Melp
N S e T T I =N Y, Mew Window
Sy = = Editor y |
Appearance >
3 0)} 'f"E Show View >
Perspective
Mavigation
Preferences

MACNICA

Save Perspective As...

Reset Perspective...
Close Perspective

Close All Perspectives

» Customize Perspective...

o]

s+
Propel SDK
XML

Other...

© Macnica, Inc.
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fliE1
e 2
filiE3
fHEa
e 5
6
fiR7
8
fiR9
fiE10
flE11

|MESAEOR - T7AMIVLDEK - AF
What's New in Propel 2024.1

ECO Editor

GPIO JVR—R> hDZEY biR— b
A—5—F>1—IIDiadiAdH

AR (A5 EHUTI—Y—EiREA>HF—TIAR
SoC/C IO T U hDA ViR—b

SoC I35y hIA—LDA >R—b
C/C++ JO>IT U bDA ZR—b

SDK EJL RE%E

Propel iBE)#EDT—DAR—ADYIDEX



HE1Ll : MESTEX - T7A1IVDENK - AF

1

2.
3.
4
5

F8Bh5T T "Request a Free License” &2 UwW O UET
F2EI5E T “Name”, "Email” ZHEE2 L Host NIC ZJLICAD LET
“I verify ..." DB MR UNBEZF TV IULERT
"Generate Licensing" & Jwv O ULFEXT

ST+ ADIR—LR—Z M5 Propel DR—(CEENL. “Licensing” Z0UwW O UET

Please follow these steps to request your Lattice Propel Nade-locked Licen

1. Review your Web Account information below. [ Edit ]
Name: registered name
Email: registered email address

2 Fill in the Software License Reguest Form and Submit.

he!

https://www.latticesemi.com/en/Products/DesignSoftwareAnd|P/FPGAandLDS/LatticePropel

Getting Started

1. Download: Choose and download software from the

Software Downloads & Documentation table below

2. Install: Follow the installation guide, found in Software

Downloads & Documentation section below.

(BRICI-Y-ZERL TS
MENHDET)

3. License: You will nead a Lattice Prope

button below to request a license.

—— I

Contact Sales ‘

Finding the Host NIC: <_
For Windows, from an MS-DOS window, use the ipconfig /all command

For Linux, from the command prompt, use the ifconfig -a command

Software License Request Form
Note: The license file will be sent to the web account email address: registered email

address
| Host NIC (physical address)* [

ease enter your 1 -dIgit T WIthOUT any SEparator of spaces.

y that | am not an employee of Cadence Design Systems, Mentor Graphics Corporation, or

G @

Lattice Propel License

The Lattice Propel design environment for Lattice FPGA-based processor systems
includes an IP catalog linked to Lattice’s on-demand IP server, IP system integration
tools, and a software development kit (SDK). The Propel License enables users to

access this easy to use system integration environment.
To request a license you will need the following:

Physical MAC address (12-digit hexadecimal

(click once)

Request a Free License

5 https://www.latticesemi.com/en/Support/Licensing

2. FENT Propel YA (iHB)>)

MNOTE: This form requires JavaScript to be enabled in your web browser in order to priécess your rebmfes—

IMACNICA

“Request a Free License Z7)wIULFE T
© Macnica, Inc. 45



##i5E 2 : Propel 2024.1

B What's New in Propel 2024.1 (Rel.Notes) =

B BB, ARFIXAD FNTESRUCEEXSE
(FELTF D@D TTY

« FPGA-UG-02211-1-0-Lattice-Propel-2024-1-SDK-

User-Guide
« fpga-ug-02212-1-0-lattice-propel-2024-1-builder-
user-guide
IMACNICA

New Operating System (OS) Support
* Ubuntu 22.04 LTS

New Device Support
. Lattice ECPSU™

. Lattice ECPSUM™

*  Lattice ECPSUMSG™

Tools and Enhancements

*  Supports user custom application templates

s  Supports TCLin IP Packager

*  Supports ECP5 and ECP5-5G devices

e Supports Lattice Avant RISC-V MC/RX SoC templates

*  Supports "Attach to running target” in debugger

*  Supports GUI color customization options for schematic

s  Supports code coverage and timing profiling on RISC-V RX SoC Project

*  Supports an extension on C projects created for RISC-V RX SoC Project

s  Supports a new entry to distinguish SoC creation from custom templates or built-in templates
*  Supports QuestaSim instead of ModelSim

s  Supports DRC of generating default value in top RTL file for AMBA4 dangling optional ports
*  Supports DRC of cacheable address range on SoC including RISC-V RX processor

*  Supports DRC of connection compatibility between RISC-V RX processor and TCM

*  Supperts VHDL for RTL module of glue logic

s  Supports friendlier interface names in IP Packager GUI Display

*  Supports QEMU Virtual Platform

*  Supports creating application template Hello World Project for RISC-V MC/SM/RX minimum system
*  Supports creating application template RX Demo Project for RISC-V RX minimum system

*  Supports creating default debug launch configuration when creating a C project

*  Supports enabling/disabling automatically build the project when creating a C project

* Hides glue logics from verification project view

s  Supports read-only address map for verification projects

e Adds a new entry of importing Lattice C/C++ Projects into Workspace

*  Adds application template FreeRTOS-LTS-Minimal Project

s  Former FreeRTOS Project is renamed to FreeRTOS-LTS PMP-Blinky Project

*  FreeRTOS Kernel update from v10.0.1 to v10.5.1 based on FreeRTOS 202210.01 LTS

46



#i® 3 : ECO Editor (Radiant)

B JOUSALAEY— sysmem ORI D 7 A ILDHZEET DY —)LINECO T4 5F—TT
v dA—Y— - FITIU5—23>0F)\WITZTTETIE C/C++ I— ROECIRZEIELE - fREL CTHERIT D, @DIRUIEEICIRBC
EN—REITT
= TOHEE. ETI—R *elf ZEHUZ *mem T 7 A ILHEFESNET

v CODEFENZ *mem BRI B/zH(C(E sysmem AZR—R> hESHTILOU WO U THE Generate UIZ. SoC T3w b
JA—LZRF U TH Generate §3MENHDET

= sysmem D Generate D TIFEFENIZ *mem HNRIRENFELA
= CZDiHA. Radiant / Diamond TldimBEEHRMNSDYDEUICIRDET
v 2TCOF/I\YVINETURRE. THA>DUYU—-IERETED R EEE Generate MRV ETY
v Radiant / Diamond (C (& sysmem DFIJEAE T 77 )L * mem DHDEEMNBIFE/RY — )L “ECO Editor” W& D FE T,

& CHNIFEPAR BETEDRY NI MW ITIIRIETHD, SoC TS hIA—LBBFHNEESNTULRITFNIE. PAR FTDIT 1 W
T+ OUIB (I RE(CIRD, #2DERUVAIBDOEBZ KIE(CEHW TSET

= sysmem > 7R—2> M2 SoC TS5 v b T —ADE Generate (FAETY

v SoCTSY hIA—AICEENDIEIAIR—F bW (J\SA—4) PEBOZENGNE. T+ v >3 mEERK
NESBETIDVENDDET. sysmem DHAXPT RLANYEIDEEECNICEFENET

= OpenOCD R—XDFT/\WIZHEDIRTIZE, sysmem DHEUE T 7 AV ZIBER T (CT S IDFEFRICLUTHELFENSGDET
(T4 w7« > ECO Editor ERETY) o EILRRIC P33 DF/\WIHRENSIEELFT

o
MACNICA © Macnica, Inc. 47



#i® 3 : ECO Editor (Radiant. DJ&)

B JOUSALAXEY— sysmem OFIEED 7 A I)ILEFHFIESUATDOESDTY
©PARETHTE | B7ra>ms0voLET

@ ECO Editor TFEBD “Memory Initialization” 57 &#IRULET

® “Memory Instance” ZDHMNS “sysmem0” DL DIRA VATV RAICHBEITDIEDZRELET (T (k> TEMICE
AEY - A1 2RI ANSDIHENHDEXFIDT. BEIBRVNLDICLET)

@ Attribute ©ZJLICd3 “Choose File ..." &5 T)ILT 1w 9 B EFRREND “Update Initial Memory” GUI T “File Format” Z&
“Hexadecimal” (CZE# “Memory file" WILAKRD I SOXRG>&2IOUw O LT, BRI D .mem J71I)LZIBE ($Ex1/ (X
xi) L. OKMZ>Z I UwIOUET

® Output #(C ”cess to .." MHENUIRKINT T
'BOIYVIFTBDERRSINDAYEZ—T “Save” #2Uw 2 LT ECO Editor Z T UET

® RF771>

@ Export Files 7O AZBEITUET

Fle Edit View Project Tools Window Help

¢-=Z-H O C¢ QaaQaQ EE

®©

/) RS

[ 3 Synthesize Desien ‘ Map Desien ‘ PIace&F{ul/fo
I

sysmem A2AHIVR s
y ey Instance
* rom_ulogic
Memory Initialization
* Components
u_top_uregWrom.u_uregWrom.u_rom.lscc_rom_i..,
Memory Initialization

> (amnponent

ECO Editor

Attribute

Width:32 Depth:a Mode:EBR

Choose File ...

® HITNW70w5
|

EBR_COI
Width:32 Depth:8192

Choose File ...

1 Sol.omtirilnst.lscr sve menimst CORF M.

sysl0 Settings Memary Initializgtion

FRR CORF R4RCRI

Package Status: Final
Starting:

Cproj_tutHwld xo3d.mem} -format HEX"

INFOQ - Success to,n0
Tel Gonsole

®

miegemnemory 1.0.2
[= Output E’ Meszage

Version 22
"eco config memory -mem id {1.0.2} -init file {C:/usq

Save

-
| |
-

2| Memory Initialization Settings

@hex [CLTIFIX
= *.mem IEFE

Initislize all bits to 0
“nitialize all bits to 1

nitialize by Memory File

File Format: | Hexadecimal -

temary File: | zAccinlkod/ CpriregAccessinUL/Debug/Cpri regAccessinlL nerm

ak

x

By default ECO changes will be saved to current active UDB file, these changes
will be discarded after re-run Map, Place and Routing process. To keep these
changes, you can export ECO changes to a Tcl script file or save ECO changes to a
separate inactive UDE file.

Save Zxport Save as.. Gancel

Cancel

®

== @

& VIOt T
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i 4 : GPIO AElRh—bDZEY bik— b
B SoC BILY— CEREEERISICS Ly MESHER— NEE T 3Bop T

v Bus Options DIRY IR ZF T WL, MSB & LSBDEY MIBZARMNICAIUET
v T Schematic THFELET

| %, Create Port ? X
dnput
Mame: LED Cutput
e a | Thout

Create Port Direction: Output -

Auto connect clk rst : Type: Gieneral -

Create Comment Bus Options:

3 Validate Design B MSE ; =~ . .
Lz : \ =~
Select All Ey HFEH’&J%&)%
Relayout Bus L5E: ] @t“%\g
—
CK Cancel
~.
TS5 IMBIs TN I RE 7Y T~
LT Create Port Zi#iR 8b HHD
piol s GPIO 4l
Hapes0 AT
- .o it > led ol7:0]
~]
uartlinst
] ;J INT 300
i [EE { T txdo
|

© Macnica, Inc.
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25 : GPIO h— bhEI1—Y - L IEG I DEDER

B 11— —RIEBERTL hw I T SoC &Mt (IRE) ULEIN. TORREUTICEBREUET
v TFHRITRIIED “Remove Tri-State Buffer” #F w2 LET (P.17 (CRSESER)

> WA\ T 7RIz, 1/0 7R— BME “gpio_i”. “gpio_o”. “gpio_en_o" [CIRADFET
> HRER “gpio_en_o” (IS AT—h - Ny I F7HIHBETY ., WAE/\\v I 7 ZH#HULRWNESEA—T> TEBLEEA

. Module/IP Block Wizard

Gonfigure Gomponent from IP gp o Version 162

mMACNIcA

Set the following parameters 1o canfigure this compon
Dizgram GPOreeDout Configurs IP
~| Property Value
~ General
MNumber of I/O Lines [1-32] 32
| Remove Tri-State Buffer @ |
Initial Qutput Value (hex) [0 - FFFFFFFF] | 0
GPCregDout
10 Direction (hex) [0 - FFFFFFFF] FFFFFFFF
EAPB'SO INT E Interface APB
clk.i
gpio_en o[31:0]
gpio i[31:0] )
gpioo[31:0]
resetn |
gpio
-
L] 3
Document Mo DRC issues are found.

© Macnica, Inc.
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HE6 : mEl\A5|ESHUTI—Y—[EigE 1I/F (1)

B APB/\RZES|IEHIHEZRUET
v RTL hwZJTAPB/\XR I/F ZED1—H —[OE& & Propel 4% SoCRTL EZHEITDIHBETT

1. "APB Interconnect” A>R—2R> &S TILOUW I L, YASF— (M) R— hMIE—DIBDOLTHEEET

2. Module = "Processors...” = “APB Feedthrough” J>7/R—> RZIBIIL. €D S 7R— K% "APB Interconnect” > 7/R—R> b M 7R—

NMTIERLET
3. APB Feedthrough > 7/R—>> hDEETE(SE “Completer” ZIBEULFET (P RLARYE T DMRICIADET)
4. NZBIEFHUEOR—2> MEEIRLTEI YUY DA 1 —h'5 Export ZIEIRLET

5. [DRCI E17% [Generate] ULEYT WME(CIHU TV RLAZRELZD “Lock” LET)

IP on Local IP an Server T
3 Module/IP on Local
¥ Meodule
3 Architecture_Modules
3 Arithmetic_Modules
3 Embedded_IP
3 Memory_Modules
- Processors_Controllers_and_Peripherals
= AHB Lite Interconnect 131
5 AHB Lite to APB Bridge 111
S A Feedthmugh e e .
ind APBInterconnect | 1.2.1
Configure APEFT:
Gieneral
Property Value
Address Width(bits) 10
Data Bus Width(bits) 32
Enable PSLVERR signal
[Expuri Interface as :Completer
Memory Map Width(bits) | 10

FramEml_nst
b inst |
{HpreLst

} 30

AV L z:=2
l‘ RIS 1

—-l»_.ups,&u AFE WD +l-
(LS

Copy Full Path

| Clone

apbl_inst

Delete

Al
50l Apa_uﬁ

ok ARBMbL

—

——fapbpraiatn  APEM | [ X

‘:,w_ 2 Highlight
'_’l"“”" £ Disconnect

APB Interconnect

dR—%> bk

APB Feedthrough
JIR—2> NDFETESH!

Reconfig
Unresize Instance

Show connectivity

[3+ Export

|

Create Port
Add Shy lnctan

Requestar

(Lnmpleter

lnAcm“

o
APHFT inst
B AP BFT_inzt AP B_MO_interfase
| NRIANEIEEHENSD
nst apial_inst
AP ; 50
':Z: ' |_ et " el D edalrl

TPRUARYTESNTWR L% TSR

Schematic Address

Cell

¥ cpul_inst

¥ LocalMemory

¥ SoC_APBFT_Ifd2nx/cpul_inst/riscv_ahbl_m_instr_Address_Space(32 address bits: 4G)
~ SoC _APBFT Ifd2nx/cpu0_inst/riscv_a thmﬁdamiAddreszace( 32 addrﬁ bits: 4G)

4y Start Page

Base Address  Range End Address  Lock

[ APBFT_inst/APB_SO

0x00008800 1K 0x00008BFF

—
gpio0_inst/APB_SO

sysmem0_inst/AHBL_S1

uart0_inst/APB_S0

0x00008400 1K 0x000087FF
OxO000TFFF

0x000083FF 5 ‘]

0x00000000 32K

0x00008000 1K




HE 6 : WmEN\A5|SHUTI—Y—[EigE 1I/F (2)

m AHBL/\RZB|EFHITHEZRUET
v RTL bW 7T AHBL/\X I/F Z#ED1— —[Ef& & Propel &A% SoC RTL & &#EA T DIHBAETY

1. "AHBL Interconnect” A /R—R> Rz TILOUVIUL. XAXF— (M) R— hEE—DIBYOLTHEET

2. Module = “Processors..."” = "AHB-Lite Feedthrough” > 7/R—3> hZBIL. €D S R— % “AHBL Interconnect” J>7R—F> hD M

IR—MCHERUET

3. AHBL Feedthrough > 7/R—3R> hDRTE (L “Slave” ZIBELFT (7 RLAXYYETDMKRIC/RADET)
4. NRAB|EFHUEOR—2 MEBBIRUTEIUY IEDAZ1—H5 Export Z3&IRUET
5. [DRC] ZE17# [Generate] UFET (WMEB(CISU TV RLRAZMRELIED “Lock” UET)

IP on Local IP on Server

Q Module/IP on Local
¥ Module
3 Architecture_Modules
Arithmetic_Modules
» Embedded_IP

» Memory_Medules

HE AHB Lite Interconnect

- Processors_Controllers_and_Peripherals

1.3.1

T

T @ AHEL\teFeedthrDugh — 100 e W

4% APB Feedthrough

1.1.0

r AHBLFT inst
—— L2 GELMIE

T+ APB Interconnect 121
Configure AHELFT:
General
Property Value
Address Width(bits) 10
Data Bus Width(bits) 32
IExport Interface as Slave

AHB-Lite Feedthrough
JIR—%> NDFETED

mMACNIcA

Mazter |
Elave |

L AHBLFT inst
Copy Full Path Lol M {E)HBLFT_inst AHBL HC
Clone .
wysmemi_inst

Delete L

ahbi_inst L 2 Highlight “ o

S0 RELML 2hbiapbd inzt Disconnect }\XD\% | %ll:l:ll En%
ki ssmk) [ e
i AHELMI A —tki
—J 9 |—l_—u=k.i M
— 2 L Reconfig
. Unresize Instance - - =
AHB-Lite o 7RLARYTENTVB LR TERR
I nte rCO nn eCt I [§+ Export Cell Base Address | Range End Address | Lock
o Create Port - :
] \/7'—\_?\\/ |.\ Add Shy Inctancs cpuo-inst

»  LocalMemory
b Sol AHBLFT_Fd2Znx/cpul_inst/riscv_ahbl_m_instr_Address_Space(32 address bits: 4G)
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