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Abbreviations in This Document

A list of abbreviations used in this document.

Abbreviation Definition

AS2 Alpha Sample 2

CFG Configuration

FPGA Field Programmable Gate Array
HDL Hardware Description Language
IP Intellectual Property

JTAG Joint Test Action Group

LED Light Emitting Diode

LMMI Lattice Memory Mapped Interface
NOOP No Operation

osc Oscillator

RTL Register Transfer Level

usB Universal Serial Bus
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1. Introduction

This reference design demonstrates using the Lattice memory mapped interface (LMMI) host logic to drive the LMMI
interface of the CONFIG_LMMIC primitive. The LMMI protocol is used to perform LMMI read operations. When
accessing any configuration (CFG) internal register or any other CFG data, the non-JTAG target command format must
be followed. The supported commands are listed in the CONFIG_LMMIC Supported Commands section in the Lattice
Avant sysCONFIG User Guide (FPGA-TN-02299).

By default, the reference design performs two LMMI read operations. These read operations demonstrate the

READ_IDCODE_PUB command to read the 32-bit public IDCODE of the device and the READ_USERCODE command to

read the 32-bit user code set through the Global tab of the Device Constraint Editor in the Lattice Radiant™ software.

However, the reference design provides the flexibility to define the read operation commands as parameters in

cmd_list.v.

Note: This reference design is developed using the Lattice Avant™ LAV-AT-X70 device but can be applied to other Avant
devices.

1.1. Quick Facts

Download the reference design files from the Lattice reference design web page.

Table 1.1. Summary of the Reference Design

Target Devices LAV-AT-X70-3LFG1156I
General '
Source code format Verilog
Functional simulation Not performed
. X Timing simulation Not performed
Simulation -
Test bench Not available
Test bench format Not available
Software tool and version Lattice Radiant™ Software 2024.2.1
Software Requirements . 0OSC Module v2.1.0
IP version I
CONFIG_LMMIC Primitive
i Board Avant-X Versa Board
Hardware Requirements — -
Cable USB-A to Mini-B programming cable

1.2. Feature

Key features of the Configuration Access through CONFIG_LMMIC Primitive reference design include:
e  Ability to interface with the CONFIG_LMMIC primitive using the LMMI host logic
e  Supports read operation for non-JTAG target commands

1.3. Naming Conventions

1.3.1. Nomenclature

The nomenclature used in this document is based on Verilog hardware description language (HDL).

1.3.2. Signal Names

Signal names that end with:

e _nare active low signals (asserted when value is logic 0)
e _jareinputsignals

e _oareoutput signals
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2. Directory Structure and Files

Figure 2.1 shows the directory structure.

impl_1
int_osc

source

Created by Radiant software

Figure 2.1. Directory Structure

The Configuration Access through CONFIG_LMMIC Primitive reference design includes the bitstream file, instantiated
intellectual property (IP) files, and register transfer level (RTL) source codes.

Table 2.1 shows the list of directories included in the reference design package.

Table 2.1. Directory List

Directory Description

impl_1 Contains the bitstream (.bit) file.

int_osc Contains the generated Oscillator Module package, which includes files as
shown in Table 2.2.

source Contains the RTL source code.

Table 2.2 shows the list of files included in the reference design package for the generated IP.

Table 2.2. File List

Attribute

Description

<Component name>.ipx

Contains the information on the files associated with the generated IP.

<Component name>.cfg

Contains the parameter values used in the IP configuration.

component.xml

Contains the ipxact: component information of the IP.

design.xml

Documents the configuration parameters of the IP in IP-XACT 2014 format.

rtl/<Component name>.v

Provides an example RTL top file that instantiates the module.

rtl/<Component name>_bb.v

Provides the synthesis closed box.

misc/<Component name>_tmpl.v
misc /<Component name>_tmpl.vhd

Provide instance templates for the module.
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3. Functional Description

Figure 3.1 shows the top-level block diagram of the reference design. The blocks shown are the fundamental
components of the reference design.

s s » LED[O
. Immi_clk LED Blinking (0]
int_osc ’ > Module
» LED[1]
start_Immi_i »  Debouncer >
config_lmmi
cfg_Immi_fsm | Interfaces
< » CONFIG_LMMIC
Immi_resetn_pad Debouncer F
Reveal
JTAG « > <
Analyzer

Figure 3.1. Reference Design Block Diagram

3.1. Design Components
The Configuration Access through CONFIG_LMMIC Primitive reference design includes the following blocks:

int_osc: An oscillator (OSC) module that generates the clock source (Immi_clk) for the cfg_Immi_fsm module,

CONFIG_LMMIC primitive, and the light emitting diode (LED) blinking module. Immi_clk runs at 25 MHz. Refer to

the Lattice Avant OSC Module User Guide (FPGA-IPUG-02184) for more information.

LED blinking module: This module implements a counter to blink the two LEDs on the board.

Reveal analyzer : The Reveal analyzer is used to view the LMMI interfaces and selected signals in the cfg_Immi_fsm

module to monitor LMMI operations and data values of read operations.

Debouncer: This block eliminates noise or fluctuations (also known as bouncing) in a digital input signal, which can

occur when a mechanical switch is pressed or released.

CONFIG_LMMIC: LMMI interface to the configuration block. Refer to the CONFIG_LMMIC page in the Lattice

Radiant Software Help for more information.

cfg_Immi_fsm: This module implements a state machine controller to send the necessary commands to the

CONFIG_LMMIC primitive to perform the two LMMI read operations. The following describes the LMMI operation

flow as shown in Figure 3.2:

e IDLE: Waits for the input signal (start_Immi_i) to start LMMI operations.

e LMMI_WRITE_NOOP: Executes 32 bytes of no operation (NOOP) command. For additional information on this
operation, refer to the LMMI_WRITE_NOOP section. Note that this operation is only required for the Avant
alpha sample 2 (AS2) device and is optional for production devices.

e PORT_REQUEST_FORCE: Executes a forced port request to obtain exclusive access to the configuration engine.
This ensures that the port request always succeeds, even if another port previously held exclusive access. To
obtain exclusive access for other request types such as Nowait or Wait, refer to the Lattice Avant sysCONFIG
User Guide (FPGA-TN-02299) for more information. For additional information on this operation, refer to the
PORT_REQUEST_FORCE section.
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e READ_PORT_STATUS: Reads the port status (LMMI_CFG_PORT_STATUS[15:0]) for the CONFIG_LMMI interface.
Proceeds to the next state once exclusive access is obtained. If the port is available, returns to the
PORT_REQUEST_FORCE state to obtain exclusive access. If the port is inactive or disabled, returns to the idle
state. For additional information on this operation, refer to the READ_PORT_STATUS for Exclusive Access
section.

e LMMI_READ_O: Performs an LMMI read operation using the READ_IDCODE_PUB command to read the 32-bit
public IDCODE of the device. Sends the 32-bit command in two LMMI clock cycles. For additional information
on this operation, refer to the LMMI_READ_O section.

e LMMI_READ_1: Performs an LMMI read operation using the READ_USERCODE command to read the 32-bit
user code set through the Global tab of the Device Constraint Editor in the Lattice Radiant software. Sends the
32-bit command in two LMMI clock cycles. For additional information on this operation, refer to the
LMMI_READ_1 section.

e PORT_REQUEST_RELEASE: Releases exclusive access to the configuration engine to ensure the flow gracefully
exits the active state. For additional information on this operation, refer to the PORT_REQUEST_RELEASE
section.

e READ_PORT_STATUS: Reads the port status (LMMI_CFG_PORT_STATUS[15:0]) for the CONFIG_LMMI interface.
If the port is available and release_Immi = 1, the LMMI port has been released and the flow returns to the idle
state. If the port is inactive or disabled, the flow returns to the idle state. For additional information on this
operation, refer to the READ_PORT_STATUS for Released Exclusive Access section.

Refer to Table 6.12. Target Configuration Commands and Table D.2. LMMI CFG Offset List in the Lattice Avant

sysCONFIG User Guide (FPGA-TN-02299) for more information.
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Note:

Idle [
No
Yes
LMMI_WRITE_NOOP
A
» PORT_REQUEST_FORCE
READ_PORT_STATUS
Inactive or
Available Disable

Port Active Status?

Exclusive

LMMI_READ_O

A

LMMI_READ_1

PORT_REQUEST_RELEASE
Assert release_Immito 1

A

READ_PORT_STATUS

A

Inactive,
Disable, or
Available

Exclusive

Port Active Status?

1. The start_Immi_i signal is controlled by the SW13 momentary-contact push button.

Figure 3.2. LMMI Operation Flow Chart
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4. Reference Design Parameter Description

The Configuration Access through CONFIG_LMMIC Primitive reference design includes the parameters shown in
Table 4.1. You can modify the parameters by editing the cmd_list.v file as needed, such as to execute the desired LMMI

read operation.

Table 4.1. Parameters in cmd_list.v

Parameter Default Value Description

COMMAND_WORD_H_0 16’'h0101 Upper 16 bits of the 32-bit target command. The default value is the
READ_IDCODE_PUB command.

COMMAND_WORD_L 0 16’h0000 Lower 16 bits of the 32-bit target command. The default value is the
READ_IDCODE_PUB command.

DATA_BYTES_O 8'h04 Number of returned data bytes for LMMI_READ_O operation.

COMMAND_WORD_H_1 16’h0105 Upper 16 bits of the 32-bit target command. The default value is the
READ_USERCODE command.

COMMAND_WORD_L 1 16’h0000 Lower 16 bits of the 32-bit target command. The default value is the
READ_USERCODE command.

DATA BYTES_1 8'h04 Number of returned data bytes for LMMI_READ_1 operation.

© 2026 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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5. Signal Description

The input/output interface signals for the top-level unit (top_wrapper.v) are shown in Table 5.1.

Table 5.1. Primary 1/0

Port Name 1/0 Width Description

LED[O] Out 1 Output to blink LED D45.

LED[1] Out 1 Output to blink LED D46.

start_Immi_i In 1 Active low input port. Toggle the SW13 push button to start LMMI
operations.

Immi_resetn_pad In 1 Active low asynchronous reset port. Toggle the SW12 push button to

assert the reset.

© 2026 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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6. Running the Reference Design

This section describes how to run the Configuration Access through CONFIG_LMMIC Primitive reference design using the
Lattice Radiant software. For more details on the Lattice Radiant software, refer to the Lattice Radiant Software User
Guide.

6.1. Compiling the Reference Design

The reference design package includes the pre-compiled files and bitstream (.bit) to facilitate a quick start. However,
you can recompile the reference design through the standard compilation flow in a newer Radiant software version or
after modifying the user logic (Verilog code).

6.2. Generating the Bitstream File

This section provides the procedure of creating your field programmable gate array (FPGA) bitstream file using the
Lattice Radiant Software.

To create the FPGA bitstream file, follow the steps below.

1. Open the Lattice Radiant software, as shown in Figure 6.1.

Lattice Radiant Software - Start Page - X
File Edit Wiew Project Tools Window Help
o 8- m b 7, B 3 4] [ oo @
7 Start Page 2
I ——S——
LATTICE
RADIANT
DESIGN SOFTWARE
Welcome Back
Project
1 Recent Project List
New Project Open Project Open Example
Information Center
Getting Started Tutorials User Guides Suppart Center
mLATTICE

Figure 6.1. Lattice Radiant Software

2. Click File > Open Project. From the project database, navigate to the cfg_Immic_avant folder of the reference
design project and open the Lattice Radiant project file cfg_Immic_avant.rdf as shown in Figure 6.2.

Open Project X

« v o > This PC > Windows (C:) > project > Avant > config Immi > avant_x_devkit > referene_design > cfg_Immic_avant ~ Q| | Search cfg_Immic_avant P
Organize » New folder = . in | 9

Recordings ~  Name Date modified Type Size

Reference Design impl_1 29/9/2025 7:24 PM File folder

Scans int_osc 29/9/2025 4:39 PM File folder

Sharing source 29/9/2025 6:58 PM File folder

Simulation_Model | cfg_Immic_avantrdf 29/9/2025 4:36 PM RDF File 2KB

Figure 6.2. Open Project File
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3. Click Export Files to generate the bit file. View the log message in the Export Reports folder for the generated
bitstream. Once compilation is successful, you can find the generated bit file in the project implementation folder
(for example, cfg_Immic_avant\impl_1\ cfg_Immic_avant_impl_1.bit).
Note: Repeat this step if you need to recompile the design for other design implementations.

- cfg_Immic_avant
£ LAV-AT-X70-1LFG1156C
~ [ Strategies

Reports

Cfg_Immic_avant Project Summary

Lattice Radiant Software -[C:/project X x_devkit _design/cfg_immic_avant/cfg_Immic_avantrdf] - Reports - 8 x
file Edit View Project Tools Window Help

o-E-A Q@ BFE o COREREB; 3ORER

> thesize Desic Map De e & Route

Qv Find Text (Bl 7 Start Page Reports I

Implementation Name impl_1 Performance Grade 1
Area
[F Timing Strategy Name: Strategy1 Operating Condition com
'3 Strategyl Part Number LAV-AT-X70-1LFG1156C Synthesis Synplity Pro
~ 7 impl_1 (Synplify Pro) » [/ Synthesis Reports
~ [ Input Files oy LAV-AT Timing Etrors: Place & Route, 0 (Setup), 0 (Hold)
[t source/impl_1/cfg_tmmic_fsm.y » 7 Map Reports ce LAV-AT-X70 Project Created 2025/09/29 16:36:40
ol source/ienpL1/cmd ety Package LFG1156 Project Updated 2025/09/29 16.36:41
[} source/impi_1/debounce. S Place s Forlia Parcis
) source/impl_1/top_wrapper:v por Project File C/proje | :_design/cfg_lmmic_avantcfg_immic_avant rdf
~ W intosc/int_oscipx Implementation Location: Ch U 4 design/cfg_lmmic_avantimp!_1
» 1 RTL Files » | Export Reports
» [ Constraint Files
p Resource Usage
» [ Testbench Files » [/ Misc Reports sianininnd
int_osc.cfg LUT4 1217 10 Buffers 8
Pre-Synthesis Constraint Files PFU Register o o 5
~ | Post-Synthesis Constraint Files
source/impl_1/impl_1.pdc
» Debug Files Cfg_Immic_avant Constraints Dropped Summary
[ cfg_immic_avant.rvi 1 Post Synthesis 0
[ cfg_Immic_avant.va [cfg_immic_avant.vi]
Map! 0 Place & Route: 0
Script Files -
Analysis Files Bitstream generation complete! : 2 x
~ [ Programming Files
23 e v Note: Found debugger inserted in the design
v {3 top- 2 x
- “jp AOPWROETY Total CPU Time: 2 mins 39 secs
» 1 int_osc(u3) - int_oscv Total REAL Time: 2 mins 40 secs
{3 debounce(debounce.instl) - debounce.v Peak Memory Usage: €92 MB
1} debounce(debounce_inst) - debounce.v Thank you for using Radiant. Total CPU/Elapsed time: 0 secs /2 mins 42 secs
1} cfg_immic_fsm(u2) - cfg_Immic_fsm.y Done: completed successfully
© Filelist [ Source Template @ [P Catalog & Td Console = Output = Message
Figure 6.3. Generated Bitstream Log
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7. Implementing the Reference Design on Board

7.1. Hardware Requirements

The following are the hardware requirements:
e Avant-X Versa Board
e  USB-A to mini-B programming cable

7.2. Configuring the FPGA through JTAG Port
To configure the FPGA through a Joint Test Action Group (JTAG) port, follow the steps below:
1. Launch the Radiant Programmer software and select Edit > Device Properties.

2. Configure the device properties as shown in Figure 7.1, then click OK.

u LAV-AT - LAV-AT-X70 - Device Properties - o X

General Device Information

Device Operation

Target Memory: Configuration Random Access Memory (CRAM) ~
Port Interface: JTAG 2
Access Mode: Direct Programming ~
Operation: Fast Configuration v

Programming Options

Programming file: devkit/referene_design/cfg_Immic_avant/impl_1/cfg_Immic_avant_impl_1.bit] ...

‘ oK Cancel

Figure 7.1. Device Properties Window

3. Inthe Cable Settings section of the Cable Setup panel, set Port to FTUSB-1.

4. Click the Program Device button to start programming the board.

4]
¢ QB v
Enabie  Status Device Family Device File Nome
18 NA Lwvar LAV-AT-X70 Fast Configuration C/project/Avnt/config_Immi/avant x_deviireferene,_design/clg_Immic_avant/impl_1/clg_Imemic_avant impl_1 55t
Program Device Button
< >
|00
rex
s
™
Res
Output
Output  Td Console

Cable Setup
Cable Settings
Detect Cable
Cable HW-USBN-28 (FTDI)
Port FTUSE-1

Programming Speed Settings
@ Use default Clock Divider

Use custom Clock Divider

1/0 Settings
@ Use default O settings

Use custom /0 settings

x|

x|

Figure 7.2. Radiant Programmer Window
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7.3. Running the Design

7.3.1. Performing and Viewing LMMI Operations

The LEDs D45 and D46 start blinking continuously once the device is configured successfully.

To perform and view the LMMI operations using the Reveal analyzer, follow the steps below:

1. Open the cfg_Immic_avant.rdf project located in the project directory in the Lattice Radiant software.

2. Run the Reveal analyzer by double-clicking the cfg_Immic_avant.rva file as shown in Figure 7.3.

= [E]] cfg_Immic_avant
&} LAV-AT-X70-1LFG1156C
A Strategies
Area
Timing
# Strategy1
= % impl_1 (Synplify Pro)
= Input Files
&5 source/impl_1/cfg_Immic_fsm.v
£y source/impl_1/cmd_listv
s source/impl_1/debouncey
3 source/impl_1/top_wrapper.v

* |g) int_osc/int_oscipx

¥ RTL Files

3 Constraint Files

3 Testbench Files
int_osc.cfg

Pre-Synthesis Constraint Files
- Post-Synthesis Constraint Files
source/impl_1/impl_1.pdc
- Debug Files
¥ cfg_Immic_avant.rvl

| cfg_Immic_avant.rva [cfg_Immic_avant.rvi]

Script Files

Figure 7.3. cfg_Immic_avant.rva File

3. On the Reveal Analyzer/Controller tab, click the ** button.

£ Start Page Reports .,{é Reveal Analyzer/Controller *
Error! = D top_LAO
Bus/Signal Data
Immi_resetn

u2/start_Immi_i
Immi_ready

Immi_request

-

Immi_offset

Immi_wr_rdn

-

Immi_wdata

Immi_rdata_valid

-

Immi_rdata

-

u2/sta

-

u2/PORT_STATUS_REG

-

u2/data_byte_0_reg[1:0]

-

u2/data_byte_1_reg[1:0]

u2/release_Immi

Figure 7.3 Reveal Analyzer — Waiting for Trigger
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Press the SW13 momentary-contact push button. LMMI operation waveforms appear as shown in Figure 7.4. Use

the zoom controls to examine specific LMMI write or read operations.

7Y Start Page

Completed

Bus/Signal

-

-

-

-

-

Immi_resetn
u2/start_lmmi_i
Immi_ready
Immi_request
Immi_offset
Immi_wr_rdn
Immi_weclata
Immi_rdata_valid
Immi_rdata

u2/sta

Reports

Data

00

00000000

[ top_LAO

3 Reveal Analyzer/Controller *

Fﬂ 60 0:192 0:224 0:256 0:288 0:320 0:352 0:384 0:416 0:448 0:480
| | | | | | | | | | |

u2/PORT_STATUS_REG

-

u2/data_byte_0_reg[1:0] | 00000000 ~ l‘.\

u2/data_byte_1_reg[1:0] 00000000 - =

i CAFE1518 )

19¢

-

Figure 7.4. LMMI Operation Waveforms in Reveal Analyzer

7.3.2. LMMI Operations

7.3.2.1. LMMI_WRITE_NOOP

The LMMI_WRITE_NOOP operation executes 32 bytes of NOOP command.
LMMI Offset = 8’ h00

LMMI_CFG_DATA[15:0] = 16’h0000

Bus/Signal Rt 0:32 0:36 0:52 0:56 0:60 072 0:76 0:80

Immi_resetn 1
u2/start_lmmi_i
Immi_ready 1

Immi_request

» Immi_offset 00 hd
Immi_wr_rdn 0
» Immi_wdata 0000 ~
Immi_rdata_valid 0
» Immi_rdata 0000 ~ 0000
. 0 T

|
N
.
.
||
|
-
||
-
—

Figure 7.5. LMMI_WRITE_NOOP

7.3.2.2. PORT_REQUEST_FORCE

The PORT_REQUEST_FORCE operation executes a forced port request to obtain exclusive access to the configuration

engine.

LMMI Offset = 8’h01 and LMMI_CFG_PORT_REQUEST[15:0] = 16’h0002

LMMI Offset = 8’h02 and LMMI_CFG_PORT_REQUEST[31:16] = 16’h7A00

Note: Write LMMI_CFG_PORT_REQUEST[15:0] first followed by LMMI_CFG_PORT_REQUEST[31:16]. Failure to follow
this sequence might cause the LMMI port to become inactive, thus requiring power cycling of the device to recover
the LMMI port.
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SR e 087 0:88 0:89 0:90 091 0:92 093 024 0:515 0:96 097
|
Immi_resetn 1
u2/start_Immi_i 0
Immi_ready 1
Immi_request 0
b Immi_offset 00
Immi_wr_rdn 0
» Immi_wdata 0000
Immi_rdata_valid 0
b Immi_rdata 0000
P u2/sta 0

Figure 7.6. PORT_REQUEST_FORCE

7.3.2.3. READ_PORT_STATUS for Exclusive Access

The READ_PORT_STATUS operation reads the port status (LMMI_CFG_PORT_STATUS[15:0]) for the CONFIG_LMMI
interface.

e LMMI Offset = 8’h03

Port status data is available once Immi_rdata_valid is asserted high. Immi_rdata = 16’h0004, as shown in Figure 7.7,

indicates that the device is busy processing the PORT_REQUEST command . Immi_rdata transitioning from 16’h0004 to
16’h0001, as shown in Figure 7.8, indicates that the LMMI port is active and has exclusive control.

Bus/Signal Batz 0:89 0:90 0:91 0:92 0:93 0:94 0:95 0:96 0:97 0‘93 0:99
|

Immi_resetn 1
u2/start_Immi_i 0
Immi_ready 1
Immi_request 0
b Immi_offset 00
Immi_wr_rdn 0
P Immi_wdata 0000
Immi_rdata_valid 0

» Immi_rdata 0000

b u2/sta 0

Figure 7.7. Device is Busy Processing the PORT_REQUEST Command

Bus/Signal Data 0:139 0:140 0:141 0142 0:143 0:144 0:145 0:146 0:147 0:148 014

Immi_resetn 1
u2/start_Immi_i 0
Immi_ready 1
Immi_request 0
b Immi_offset 00 i
Immi_wr_rdn 0
+ Immi_wdata 0000 ~
Immi_rdata_valid ]
» Immi_rdata 0000 ~ 0004

P u2/sta [} ~

Figure 7.8. LMMI Port is Active and Has Exclusive Control
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7.3.2.4. LMMI_READ_O

The LMMI_READ_O operation performs an LMMI read operation using the READ_IDCODE_PUB command to read the
32-bit public IDCODE of the device. It sends the 32-bit command in two LMMI clock cycles.

e First cycle: LMMI Offset = 8’h00 and LMMI_CFG_DATA[15:0] = 16’h0101

e Second cycle: LMMI Offset = 8’h00 and LMMI_CFG_DATA[15:0] = 16’h0000

Once Immi_rdata_valid is asserted high, you can read the 32-bit public IDCODE in two LMMI clock cycles. The IDCODE
value is 32’h190A_4043, which is the IDCODE for the LAV-AT-X70 AS2 device.

Bus/Signal Dela 0:149 0150  0:A51 0152 0153 0:154  0:455 0156 0:157 0458 0:159  0:160  0:161 0162 0:163  0:164  O:1
| | | | | | | | | | | 1 | 1 | | ||

Immi_resetn 1

u2/start_lmmi_i 0

Immi_ready 1

Immi_request 0

» Immi_offset 0o

Immi_wr_rdn 0

» Immi_wdata 0000

Immi_rdata_valid 0

b Immi_rdata 0000

b u2/sta 0

Figure 7.9. Read Public IDCODE

7.3.2.5. LMMI_READ_1

The LMMI_READ_1 operation performs an LMMI read operation using the READ_USERCODE command to read the
32-bit user code set through the Global tab of the Device Constraint Editor in the Lattice Radiant software. It sends the
32-bit command in two LMMI clock cycles.

e  First cycle: LMMI Offset = 8’h00 and LMMI_CFG_DATA[15:0] = 16’h0105

e Second cycle: LMMI Offset = 8’h00 and LMMI_CFG_DATA[15:0] = 16’h0000

Once Immi_rdata_valid is asserted high, you can read the 32-bit user code in two LMMI clock cycles. The IDCODE value
is 32’hCAFE_1518, which matches the user code value set in the Radiant software.

BusSignal Daa 0:164 0:166 0:168 0:170 0172 0:174 0176 0:178 0:180 0:182 0:184

Immi_resetn
u2/start_Immi_i
Immi_ready

Immi_request

Immi_offset

Immi_wr_rdn

Immi_wdata

Immi_rdata_valid

Immi_rdata

u2/sta 2 3 14

Figure 7.10. Read User Code
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7.3.2.6. PORT_REQUEST_RELEASE

The PORT_REQUEST_RELEASE operation releases exclusive access to the configuration engine to ensure the LMMI
operation flow gracefully exits the active state.

e LMMI Offset = 8’h01 and LMMI_CFG_PORT_REQUEST[15:0] = 16’h0003

e LMMI Offset = 8’h02 and LMMI_CFG_PORT_REQUEST[31:16] = 16’h7A00

Bussignal Dal2 0184 0:186 0:188 0:190 0192 0194 0196 0:198 0:200 0202 0:204 o

Immi_resetn
u2/start_Immi_i
Immi_ready
Immi_request

» Immi_offset
Immi_wr_rdn

> Immi_wdata
Immi_rdata_valid

» Immi_rdata

r u2/sta

Figure 7.11. PORT REQUEST Command with Release Request

7.3.2.7. READ_PORT_STATUS for Released Exclusive Access

The READ_PORT_STATUS operation reads the port status (LMMI_CFG_PORT_STATUS[15:0]) for the CONFIG_LMMI
interface.

e LMMI Offset = 8’h03

Port status data is available once Immi_rdata_valid is asserted high. Immi_rdata = 16’h0005 indicates the device is busy
processing the PORT_REQUEST command and the LMMI port is still active with exclusive control. Immi_rdata
transitioning from 16’h0005 to 16’h0000, as shown in Figure 7.12, indicates that the LMMI port is active but in the
non-exclusive state. This means that the LMMI port has successfully released exclusive access.

Bus/Signal Data 0212 0216 0:220 0:224 0228 0232 0:236 0240 0244 0248 o252 0256 0260 0:264 0:268 0212 0276 0:280
mmi_resetn
u2/start_Immii

mmi_ready

e 4 oa

mmi_request

» Immi_offset
mmi_wr_rdn o
mmiwdata 0000

mmi_rdata_valid 0

» Immi_rdata

r u2fsta

Figure 7.12. LMMI Port Release to Active but Non-exclusive State
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Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.

For frequently asked questions, refer to the Lattice Answer Database at
www.latticesemi.com/Support/AnswerDatabase.
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