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Overview

Non-volatile MRAM provides lower power, higher endurance, and faster read and write speeds. Programming the
MRAM device using Lattice Radiant tools requires the JTAG connection. For more detailed instructions, see FPGA-
EB-02032-1-2-Certus-NX-Versa-Evaluation-Board or similar CertusPro-NX evaluation board.

Note: For Avalanche MRAM devices having 128 Mb, and/or 1,2,4,8 Gb, Lattice Radiant Software version 2025.2
or higher must be used.

MCLK
TCK/SCK MGSN
Programmer TDI/SI CertusPro-NX MOSI MRAM
TDO/SO MISO
TMS/SCSN
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Certus-NX Device

The CertusPro-NX Evaluation Board is the LFCPNX-100-9LFG672C. The Eval Board can be used in a wide range of

applications. For more information on the capabilities of CertusPro-NX device, see CertusPro-NX Family Data Sheet (FPGA-
DS-02086).
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Device Constraint Editor Global Settings

After the particular design has been compiled, select the following Global settings and recompile the design, see picture
below.

[7] Device Constraint Editor = =} X

S

File Edit View Design Window Help

B 5C aaaa

N l[Qv FfndText Name Value §-aa
’ Visible Banks
s = ports Junction Temperature(T)(C) 85 » All PIOs,
o |» 17 nstances(od) Voltage (V) o5 + [ Test and Programming/Configuration
A1y [ Nets Seconi SERDES.
) sysConfig ’ Power Supplies
SLAVE_SPI_PORT DISABLE
— MASTER_SPI_PORT SERIAL
=)
- SLAVE_I2C_PORT DISABLE
- SLAVE_I3C_PORT DISABLE
o
JTAG_PORT ENABLE
m
DONE_PORT ENABLE
G| INITN_PORT ENABLE
EI PROGRAMN_PORT DISABLE
=] BACKGROUND_RECONFIG OFF
[ox] DONE_EX OFF
® DONE_OD oN
MCCLK_FREQ 35
TRANSFR OFF
CONFIG_IOSLEW sLow
CONFIG_SECURE OFF
WAKE_UP ENABLE_DONE_SYNC
COMPRESS_CONFIG OFF
EARLY_IO_RELEASE OFF
BOOTMODE DUAL
CONFIGIO_VOLTAGE_BANKO NOT_SPECIFIED
CONFIGIO_VOLTAGE_BANK1 NOT_SPECIFIED

MASTER_PREAMBLE_TIMER_CYCLES 600000

~ User Code

UserCode Format Binary
UserCode 00000000000000000000000000000000
Unique Id 0000 i
Y Filter Port Pin Global S50 Selection Attributes Incompatible Pins
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MRAM 32-bit Address Configuration

From the Tools menu, select Programming File Utility and a new window opens, see picture below. On the new window,
from the Tools menu, select Feature Row Editor, and set 32-bit MSPI Address and 32-bit MSPI Commands; click Save, see

pictures below.

4 Radiant Programmer - impl_1.xcf *
File Edit View Run Tools Help

PP H 52 8 & B Deployment Tool

Enable Status r Download Debugger

18 FAIL  LFCPNX Programming File Utility

< Custom Flash Device...

2 Programming File Utility = o X

File Edit Command Tools Configuration Window Help

B[ & % [ Feature RowEditor..
B Control Register0 Editor...

USERCODE Editor...
28 Security and Persistent Fields Editor...
{51 User Mode Register Editor...

é Programming File Utility .z Feature Row - C:/projects/Lattice/appnotes/ADC/ADC/test_adc/impl_1/test_adc_impl_1.fea = O X
File Edit Command To

LR

0
1
2
3)
4
5)
6)
7

3C Device Character {0}
3C Device Character {1}
3C Device Character {2)
3C Device Character {3)
3C Instance D (0}
3C Instance ID (1)
3C Instance ID (2}
3C Instance ID(3)

|
|
|
|
|
|
|
|
b
Reserved

= Reserved
= Reserved
= Reserved
= Reserved
< Reserved
= Reserved
= Reserved
= Reserved
= Reserved
< Reserved
= Reserved

(=]

Default o0 o0o0O0O0O0OO0OO0OO®OOOODO0O/©O0oO0

o
(=]
(=]
(=]
o
o
(=]
(=]
o
o
o

Chip vValue 0 0 O 0 0 0 0O O 0 0 0O 0O 0O 0 O O O O

gcag «
se S8 4
P © 0
J |EIEl |55 E 83|33 £, 8
o 3 3= 02 00 - £ E = 3
Q U U e Y WU o o o o &2 0 - 2
& >>% 585 5 EEEE SV 452
O *E;EQEEEFFFFWOQ_B";& w
>Un:n:EiZiZiZEEEEE7§'°w§E @ 2 v v v T
g L 5L LT T T T T 0w g oE E ol & T Y99 U
T £ T E2E LI, 3 92T oD T, ©oogu oL
C # v wsywhy o EgloXTasyoT g8 8 F
0CfssJd222 v 0o WL ENANEREEE8EEE
Default 0 0 0 0 0 0 0 0O 0O 0000 OO0 O0OO0DOO 00 0D0DO0O0[0 00
ChipValue 0 0 0 0 0 0 0 0 0 0 0 000100 1000000G0O0O0 00
Device: LFCPNX-100 Vil Read Save Save As Close
o
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Programmer MRAM Configuration

From the Edit menu, select Device Properties... and a new window opens, choose the appropriate setting for the particular
design, see picture below.

Note: Tested on 96 ball FBGA package, and it works the same as 88-Ball FPGA as long as the interface is SPI and device has
plenty of memory.

EJ LFCPNX - LFCPNX-100 - Device Properties - O X

General Device Information

Device Operation

Target Memory: External SPI Flash Memory (SPI FLASH)
Port Interface: JTAG2SPI v

I Access Mode: Direct Programming v |
Operation: Program,Verify ~

Programming Options

Programming file: _mram/impl_1/test_flash_ip_to_mram_impl_1.bit .. 0xDC75

SPI Flash Options

Family: SPI Serial MRAM v
Vendor: Avalanche Technology v
Device: AS304G208 Lane 1 (2Gb) v
Package: 88-Ball FPGA v

SPI Programming

Data file size (Bytes): 814255 Load from File
Start address (Hex): 0x00000000 ~
End address (Hex): 0x0OFFFO000 ~

(] Turn off addresses auto updating
(] Erase SPI part on programming error

Secure SPI flash golden pattern sectors
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Program the Device with Radiant Programmer
From the Tools menu, select Programmer and a new window opens, see picture below. Once the cable is detected and
settings are set, program the device by clicking the Program Device icon , see picture below.
Note: In case the device ID code hasn’t been set up and regular programmer fails, you can use the Download Debugger
(Tools > Download Debugger) to get around it. See below for “Check the IDCODE” lines commented out.
£ Radiant Programmer - impl_1.xcf * - s} X
File Edit View Run Tools Help
PR 2 B0% GEe v
Enable Status Device Fam\l\;_. Device Operation File Name File Date/Time Checksum USERCODE Cable Setup & x
1@ LFCPNX LFCPNX-100 ...am,Verify C;/projects/Lat I_M y/2025_2/CertusPro-N: 04/06/26 ... 0x3538 Cable Settings
Detect Cable
Cable: HW-USBN-2B (FTDI) v
Port: FTUSB-0 v
Custom port:

Programming Speed Settings
© Use default Clock Divider
© Use custom Clock Divider

TCK Divider Setting (0-30x): 1 &

1/0 Settings
© Use default I/0 settings
O Use custom I/0 settings

INITN pin connected

DONE pin connected

TRST pin connected

PCICOMPUTER 1
FTDI USB HOST BUILD-IN
DOWNLOAD CABLE . Set TRST high
CPUMICROPROCESSOR
Set TRST low
oI LFCPNX-100
oI 00
RESET JTAG.EN - PROGRAMN pin connected

ispEN pin connected

CLKICS DI DO
SPI SeralFlash Set ispEN high
Sat ienFN lnw

Output
! Check the IDCODE

!ISPEN LOW;

!SDR 8 IDI  (07) &

!SDR 24 TDI (000000);
!SDR 32 TDI (0000C00Q00)
! TDO (CZ08F08C);

// IDCode Checking...
ISDR 32 TDI(000000F9)

' TDO (S4FFFFFF)

! MASK(FF000000) ;
// Enabling...

SDR 8 TDI(60) ;

// Programming. ..

SDR 8 TDI(60) ;

// Rddress 00000000h

Download Debugger X

o Process done. No error.
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Verify the Hardware Interface

Verify that the design uses switches SW[3:0] for controlling the duty cycle to the pwm output, which controls the brightness
to LED[O]; LED[7:1] are used as heartbeat of the system.

4350 Centennial Blvd., Colorado Springs, CO 080907 e frontgrade.com e sales@frontgrade.com Page 8 of 10


mailto:frontgrade.com
mailto:sales@frontgrade.com

rRONTGRADE VIRAN

PROGRAMMING CertusPro-NX FPGA Configuration
Version #:1.0.0 2/23/2026
References

For more information, refer to the following documents:

e 8N1 UART Tranceiver (FPGA-RD-02196-1.0)

e sysCLOCK PLL Design and Usage Guide for Nexus Platform (FPGA-TN-02095)

e sysDSP Usage Guide for Nexus Platform (FPGA-TN-02096)

e sysCONFIG Usage Guide for Nexus Platform (FPGA-TN-02099)

e  CertusPro-NX SerDes/PCS Usage Guide (FPGA-TN-02245)

e sysI/O Usage Guide for Nexus Platform (FPGA-TN-02067)

e Soft Error Detection (SED)/Correction (SEC) Usage Guide for Nexus Platform (FPGA-TN-02076)
e Memory Usage Guide for Nexus Platform (FPGA-TN-02094)

e ADC Usage Guides for Nexus Platform (FPGA-TN-02129)

e  CertusPro-NX High-Speed I/0O Interface (FPGA-TN-02244)

e Power Management and Calculation for CertusPro-NX Devices (FPGA-TN-02257)

e  CertusPro-NX 50k Pinout File (FPGA-SC-02023)

e CertusPro-NX 100k Pinout File (FPGA-SC-02022)

e Lattice Memory Mapped Interface and Lattice Interrupt Interface User Guide (FPGA-UG-02039)
e sub-LVDS Signaling Using Lattice Devices (FPGA-TN-02028)

e Multi-Boot Usage Guide for Nexus Platform (FPGA-TN-02145)

e I2C Hardened IP Usage Guide for Nexus Platform (FPGA-TN-02142)
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