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1. Introduction

Hardware management capability is one of the main features of the MachX03-9400 Development Board. The board

features the L-ASC10 (L-Analog Sense and Control 10 rails) device, an in-system programmable hardware management

expander. It is ideal for system level complex power management, which includes power monitoring, reset control and

flexible power sequence control. It is also capable of monitoring and adjusting the environment temperature, and

logging faults under control of MachXO3™ or other Lattice Semiconductor FPGAs.

The LCMXO3LF-9400C Simple Hardware Management Demo highlights the hardware resource management features of

the MachX03-9400 development board. The demo covers the following operations:

e  Configuring and controlling L-ASC10 through MachXO3 using the Lattice Diamond® Platform Designer tool without
HDL coding.

e Setting voltage and temperature monitoring in Platform Designer.

e Designing control sequence without RTL coding using the Logic Builder tool.

e Using a user Verilog file to import design to the interface design environment.

e Using the Platform Manager I°C interface and operate all registers in L-ASC10 through the I°C bus.

1.1. Demo Design Overview

The LCMXO3LF-9400C Simple Hardware Management Demo design consists of the following sections:
e  Power monitor setting
e  Configuring L-ASC10 power/temperature monitoring functionalities in Platform Designer
e Power On/Off sequencing
e Simulating power ON/OFF using LEDs
e Sequencing and delay control using the Logic Builder tool in Platform Designer
e  Operating registers in L-ASC10 through 12C bus using Platform Manager I12C Utility tool
e Protecting L-ASC10 from being written over I12C bus

1.2. MachX03-9400 Development Board and Resources

Figure 1.1 shows the top side of the MachX03-9400 Development Board and resources used for the demo.

POT1
JP1
L-ASC10
ASC LEDs
JP10
SW2
JP5
SW5
LCMXO3LF-9400C
u
MachX03 LEDs " 1P8
SW1 Bitl °
c
e
b
°
o
Figure 1.1. MachX03-9400 Development Board
© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are

trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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JP1 must be set to provide power to the L-ASC10 device.

JP5 should be set for connecting MachX03 PROGRAM pin to SW5 so that the MachX03 can be reconfigured by
pressing SW5.

JP10 is used to enable the LPTM2 12C Utility tool to access the L-ASC10 device.

SW1, DIP Switch, SW1 bit1 is used for protecting the L-ASC10 device from being written over the 12C bus.
SW2 is used for starting sequencing/reverse-sequencing demo.

SWS5 is used to drive MachXO3 PROGRAMN low for reconfiguration when JP5 is set.

POT1 is used as part of the power monitoring demo and the L-ASC10 I2C access demo.

ASC_LED1 (D9) driven by L-ASC10/MachX03 is used to indicate whether the L-ASC10 device is protected from
being written over the I2C bus controlled by DIP Switch SW1 bitl. When SW1 bit1 is pushed down, D9 is ON. When
SW1 bitl is pulled up, D9 is OFF.

ASC_LED2~9(D10~D17), which are driven by L-ASC10, simulate the powers to be enabled (ON) or disabled (OFF).

MachX03 LEDs (D4, D8, D7, D1, D2, D5), which are driven by MachX03, indicate the power status of +1.2 V,
VCC1_8FT (1.8 V from FT2232H), +3.3V_RASP (3.3 V from Raspberry Pi), +3.3V_AR (3.3 V from Arduino), VBUS_5V
and POT1. After the board is programmed, MachX03 LED D6 starts to blink. JP8 should be removed during the
demo.

www.latticesemi.com/legal
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2. Functional Description

Figure 2.1 shows the block diagram detailing all available resources for the demo.

TMON2
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VMON6
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VMON4
VMON3
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Figure 2.1. Simple Hardware Management Demo Block Diagram

synchronous serial interface.

Raspberry Pl / Arduino or Aardvark cable.

internal registers.

based on user configuration.

sequence control logic through clicking the mouse without RTL coding.

demo the process.

L-ASC10 provides a reset and an 8 MHz clock to the LCMXO3LF-9400C device.
L-ASC10 samples and monitors the power input at VMON1~9 and temperature at TMON1~2 and stores them to

The L-ASC10 device and the LCMXO3LF-9400C device communicate with each other through a 3-wire bidirectional

The I2C link is used to configure the L-ASC10 device or access and control the L-ASC10 device through the PC/

Most of the control logic in LCMXO3LF-9400C are automatically generated by the Lattice Diamond design tool
The LGB block is generated through the Logic Builder tool integrated in Lattice Diamond. You can easily create the

The Logic Builder tool also supports importing user Verilog HDL modules. A simple LED blink module is used to

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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3. Demo Package

The demo package includes the following:

Verilog source code for the demo logic design

Lattice Diamond project and preference files

JED file for programming the MachXO3 internal configuration flash
HEX file for programming L-ASC10 internal configuration EEPROM

3.1. Hardware Requirements

To run the demo, the following hardware are required:

PC running Windows 7 Operating System
MachX03-9400 Development Board
Mini USB cable for programming the MachX03 and L-ASC10 devices

3.2. Software Requirements

To run the demo, the following software are required:

Lattice Diamond version 3.9 or later

Lattice Mico System for Lattice Diamond 3.9 or later

Lattice Diamond Programmer software for bitstream downloading

Platform Managerl2C Utility Tool(Under the tool directory of the design package)

Note: The Lattice Diamond and Lattice Mico System software programs are available at
www.latticesemi.com/en/Products/DesignSoftwareAndIP.

www.latticesemi.com/legal
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4. Port Assignments and Descriptions
Table 4.1 shows all ports definitions in the design.

Table 4.1. Design Port Definitions

Port Name Direction Description

ASCO_RSTN Input External Reset input from L-ASCO, active low

ASCO_CLK Input 8 MHz clock input from L-ASC10

SW2 Input Button input

DIPSW1 Input SW1 bitl. Drive I2C_WRITE_PROTECT inside FPGA

12C_WRITE_PROTECT Output Driven by SW1 bit1(DIPSW1) for protecting L-ASC10 from being written
over I12C bus

WRCLK_O Output ASC interface for communicating between MachX03 and L-ASC10

WDAT_0 Output

RDAT_O Input

12C_SCL Inout I2C bus clock

12C_SDA Inout I2C bus data

ASC_LED1(D9) Output Driven by DIPSW1 via 12C_WRITE_PROTECT. Indicates that L-ASC10 is
protected when it is ON and unprotected when it is OFF

ASC_LED2~9(D10-D17) Output Used for demo sequencing/reverse sequencing control. Simulates the
power on sequence when they are ON one by one from D10 to D17.
Simulates the power off sequence when they are OFF one by one in the
reversed order

LEDO~5(D4,D8,D7,D1,D2,D5) Output Power status of +1.2V, VCC1_8FT, +3.3V_RASP, +3.3V_AR, VBUS_5V and
POT1. Indicate the voltage is within the range set when they are ON and
out of the range when they are OFF

LED7 (D6) Output Blinks after MachX03/L-ASC10 is programmed

www.latticesemi.com/legal
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5. Demo Package Directory Structure

Figure 5.1 shows the demo package directory structure.

= | machXO3LF_9400C_hardware_management_demo
= | bitstream
hardware_management_demo_impl1.jed

hardware_management_demo_ptm_ASCO0.hex
| docs
“¥ LCMXO3LF 9400C Simple Hardware Management Demo User Guide
= | hardware
E | implementation
| impl1
hardware_management_demo.ldf
hardware_management_demo.Ipf
hardware_management_demo.sty
hardware_management_demo_ptm.imp
hardware_management_demo_ptm.lgb
hardware_management_demo_ptm.pmc
hardware_management_demo_ptm.ptm
hardware_management_demo_ptm.usp
" hardware_management_demo_ptm_ASCO
= | source

hardware_management_demo.v
= ). tool

# | PTM2_I2C_Utility

“B UG59

Figure 5.1. Demo Package Directory Structure

The bitstream folder includes the programming files for the demo.
The docs folder includes this document.

The implementation folder contains working directories of Lattice Diamond and Platform Manager. It includes the
project files. The source sub folder includes a simple Verilog HDL file for demostrating source file importing.

The tool folder includes the Platform Manager 12C Utility tool for the demo.

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

FPGA-UG-02021-1.0 9


http://www.latticesemi.com/legal

LCMXO3LF-9400C Simple Hardware Management Demo ::LATTICE
User Guide

6. Configuring the Project in Platform Designer

This section introduces the basic operations in Platform Designer for L-ASC10 device configuration and control. For
more details, please refer to the Lattice Diamond Platform Designer User Guide.

6.1. Global Settings

Figure 6.1 shows the settings for boot mode and ASC write protection.

Boot mode is either set as dual boot or normal. For this demo, leave Boot Mode as Normal, which is the default setting.
The ASC write protection option allows you to use MachX03 GPIO to enable or disable ASC 12C write protection. In ASC
12C Write Feature, select Controlled by ASCx_GPIO1.

% Lattice Diamond - Platform Designer - E:/x031f10k_demo2_3/Revised/For release/UG120_Project/hardware fimplementation/hardware_management_demo N [=[ ]
Ele Edit View Project Design Process Tools Window Help

Ia-E-Hdaalle sy né

=L EEEE

RS

EEEEEEEEL EEE R EL) B Bl
File List & X | (3 StartPage | [ Reports Platform Designer [ | A x
= ([ hardware_management_demo =
-l LCMXO3LF-9400C-68G484C {L-ASC10-15G48I 1} Operation Mode External Connected Components
B+ | Strategies (&3 Fan controller
i Area |2] Fault Logger Option | Value | Option Value |
o 1/0 Assistant i Programming Interface JTAG =1 | = SPIOptions
2 Quick i~ Background Programming JTAG =1 | | - 5PIModels Directary Diflsco/diamond/3 9idatalptm.
Timing [=- Clock Source - Build SP1 Models Add/ Edit SPI model..
Lo Strategyl - 8MHz for Device Operation  ASCO =1 | - BootMode Normal =
=-[EH impla - ASC 12C Wrile Feature Controlled by ASCx_GPIO1 =
E| . Input Files b FPGAPort(External Connection) PIOT7 [}

: Jﬁ ..Jsource/hardware_management_demo.v
= . Platform Design Files
i ‘- [& hardware_management_demo_ptm

i Synthesis Constraint Files
I+ |\ LPF Constraint Files
[ hardware_management_demo.lpf
Debug Files
. SaiptFies
. Analysis Files
. Programming Files

[ Configure Extemal Connected Companents |
| o
File List | _Hierarchy—Post Map Resources ] _Process | _ASCOptions _ _Device Options_|
Output & X |Td Console 5 X
(VERI-9000) elaborating module 'DPEKC_unig 2" ;I

> pri_project cpen "E:/x031f10k demo? 3/Revised/For release/UG120 Project/hardware/imp
E:/x031f10k demo2 3/Revised/For release/UGl20_Project/hardware/implementation/hardware
>

Done: design load finished with (0] errors, and (3) warnings j 4| |
Ready

i

| MemUsage: 188,516K 4

Figure 6.1. Boot Mode and ASC I2C Write Feature Settings

6.2. Voltage Monitor Settings

Figure 6.2 shows the interface for monitoring power voltage connected to the VMON ports of the device in window

mode. The monitor outputs “1” when the voltage is within the set window based on the nominal voltage. The monitor

outputs “0” when the voltage is out of the set window.

For example:

e The OV voltage for 1.2 Vis set to 1.2 +2.8% (1.234 V) and UV voltage is set to 1.2 -2.5% (1.117 V). In this case,
ASCO_VMON1 outputs “1” when V_1.2 Vinput is between 1.117~1.234V. The output becomes “0” whenV_1.2 V is
greater than 1.234 V or smaller than 1.117 V.

e V1 _8,V3_3 rasp, V3_3_ar, Vbus_5v are set based on their nominal value in the same way

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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e POT1is pulled to V3.3 on the board, the OV/UV trip points are respectively set to 3.3/2 +10% and 3.3/2 -10%. This
means that the monitor outputs “1” when POT1 is adjusted to the window and “0” when POT1 is adjusted to leave
the window. The trip points can be set to any value for testing the behavior of the monitor (comparator).

{7 stertpage || | [ Reports || i Platform Designer [ |
ASC Pins e Nominal TvPe | Tiip point Selection Glitch Window | VMON Divider VMON Divider VMON Divider
Ln‘} Fan Controller Device / Monitor /Trim :‘:ﬁ;ﬁ: Profile 0 y)|  -ogical Name S:;;",}' (Volts : %) Filter Mode Rsupply Rground Reference
; %] :f;::pger |t | VMONSs / Trims OVIUV | +-0.00% 64us x[No x| ohm =] onm ~| 000
- fad PMBus Adapter |2 |asco VMON1/TRIM1 | ASCO_VMON1 1.200 vi_2 ov x|1234:+28% x|64us x|ves x| Open Open 0.00
g “f‘a‘a cument |3 |asco VMON1 /TRIM1 | ASCO_VMON1 1200 |ascovmonte uv x| 1170:25% x| e4us Yes
Temperature |4 |asco VMONZ /TRIMZ | ASCO_VMON2 1.800 vi_8 ov x|1887:+48% |v|64us x|Yes x| Open Open 0.00
|5 |asco VMON2 /TRIMZ2 | ASCO_VMON2 1800 |ascovmonz B UV w[1715:-47% x| edus Yes
B conta Ports &Nodes | | 6| ASCD. VMON3/TRIM3 | ASCO_VMON3 3300 [v3_3_rasp ov  x[3397:+29% [x|64us x| Yes =] Open Open 0.00
d Logic |7_|asco VMON3 /TRIM3 | ASCO_VMON3 2200 |asco_vmonzB WV x| 3216:-25% x| 6sus Yes
L&) Buic |5 |asco VMON4 /TRIMA | ASCO_VMON4 3300 v3_3_ar ov x| 32307:+29% x|6dus x| ves x| Open Open 0.00
s |asco VMON4 [ TRIM4 | ASCO_VMON4 2200 |asco_vmond B WV x| 3216:-25%  x|6sus Yes
|10 |asco VMONS ASCO_VMONS 5.000 vbus_5v ov x| 5242:+48% x|6dus x| ves x| Open Open 0.00
| 11 |asco VMONS ASCO_VMONS 5000 |Asco_vmonsB WV x| 4765:47% x| 64us Yes
| 12 |asco VMONE ASCO_VMONS 0.672 ASCO_VMONS_A OV =] 0672:+00% x|64us [ No x| Open Open 0.00
13 |asco VMONS ASCO_VMONS 0672 |asco_vmons_B Wv x| 0&72:+00% |x|G4us No
(14 |asco VMONT ASCO_VMONT 1.650 pot1 ov x| 1815:+100% x|64us x|ves x| Open Open 0.00
E ASCO VMONT ASCO_VMON7 1650 |ascovmon7_B uv x| 1487:-99%  x]esus Yes
| 16 |asco VMONS ASCO_VMONS 1650  |ascovmong A Ov x| 1694:+27% x|64us x|ves x| Open Open 0.00
|17 |asco VMONS ASCO_VMONS 1650 |ascovmone_B uv x| 1602:29%  x|esus Yes
|18 |asco VMONg ASCO_VMONS 0672  |ascovmong A ov x| 0672:+00% x|64us  xlNo x| Open Open 0.00
|19 |asco VMONG ASCO_VMONS 0672 |ascovmong B UV x| 0672:+00% x| 64us No
|20 |asco HVYMON ASCO_HVMON 1907  |ASCO_HVMOM_A oV x| 1.907:+00% | x|Gdus  =lno =
|21 [Asco HVMON ASCO_HVMON 1007 |asco_Hwmon_B uv =] 1.907:+0.0% =] 64us o

Figure 6.2. Voltage Monitor Settings

6.3. Temperature Monitor Settings
Figure 6.3 shows the interface for temperature monitoring. Two transistors are connected to the L-ASC10 TMON input
as temperature sensors for measuring external temperature.

e  TMONT1 should be configured as Beta Compensated PNP and TMON2 should be configured Differential PNP or

NPN.

e  Offset options are used as calibration.

e  Trip point setting impacts the output of the comparators of each channel.

A5 startpage [ | Reports || [ Platform Designer [ |
- Global Trip Point Short Fault
1 Components ASC Pi Schematic L m Monitoring Se“’edl Hysteresis. Monitor Alarm Filter Measurement Averaging Offset M it Ideality Factor Sensor
Fan Controlier Device n Net Name RLmlabeE T | ,.°'1‘55, €:0~63) {Depth) (Filter Coefficient) (C:-64~63.75) sz;"‘(g‘ (0300 ~ 2.000) Configuration
& Fotvomser la[a TMONS oTIuUT 0 1 1 EE =lo 256.75 =] 1.0000 Disatled =l
“ Hot Swap
& PrBus Adapter || 2| ASCO TMON1 |ASCO_TMON1  ASCO_TMON1_A 0T [=] 30 1 1 =l =] 225 255.75 =] 1.0000 Beta Compensated PNP x|
& Analog 3|asco TMONT | Asco_TMONT  Asco_TMONT B uT [=lo 1 1 =l -2.25 255.75 1.0000 Beta Compenszated PNP
- Current. :
i H T:;'::mm,e 4| asco TMON2 |ASCO_TMONZ  ASCO_TMONZ_A O =] 30 1 1 =l L 255.75 | 1.0000 Differential PNP OR NPN x|
4 voltage s|asco TMON2 | Asco_TMON2  AscO_TMONZ B UT [zl 1 1 =l 1 255.75 1.0000 Differential PNP OR MPN
2 C“" rorte et 6|Asco TMON_Int | ASCO_TMON_Int ASCO_TMON_Int A oT =] 30 1 1 =l =lo
orts & Nodes
4 Logic 7|Asco TMORLIAL | A5CO_TMON_Int | ASGO_TMON_Int B uUT =] 0 1 1 =l 0
B Buid

Figure 6.3. Temperature Monitor Settings
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6.4. Ports and Nodes Configuration

Ports and node can be configured in Platform Designer to provide each signal in the design a specific name. The Port
signals defined here are used for control logic building or for connecting ports of imported user HDL files. The Node
signals are used for internal flags or status recording during programming in the Logic editor. Figure 6.4 and Figure 6.5

show the interface for configuring ports and nodes.

Lattice Diamond - Platform Designer - E:fembeded_programming/xo3_9400_demo_Revised/Revised/machX03LF_hardware_management_demo_design, = il
Ele Edit View Project Design Process Tools Window Help
[ArErda8lesd HheEE s s da|lEall J [
zECcaBESES @ L) o BEEEEEET
File List 8 X | Q) strtPage [ | Reports | | L Platform Designer [] | 8 x
=3 @ hardware_management_demo Eﬂ Global =
1l LCMXO3LF-9400C-68G434C {L-ASC10-15G48l 1} [} Compenents PIO Count | Logi Type | Register Type | ResetL;I
- . Stategies &4 Fan Controller —— = o i
! Area 2] FauitLogger P E DIPSW INOUT =] Registered x| Don't Care
1j0 Assistant Hot Swap 11 |10 12C_WRITE_PROTECT ouT ;I Combinatorial ;I Don't Care
?“'.d‘ & PMEus Adapter 2| LEDO INOUT =| Registered =] DontCare
iming =I- Analog —
Strategyl - [ current 13 |12 LED1 INOUT =| Registered =] Dont Care
pl1 - [l Temperature 14 |12 LED2 INOUT =] Registered =] Don't Care
4 Input Files & ["I Voltzge 15 |14 LED3 INOUT =| Registered | Dont Care
- M .. fsource hardware_management_demo.v Control — X
5 = =
J Platform Design Files 5 Ports &Nodes 116 |15 LED4 INOUT x| Registered =] bontcar
[t hardware_management_demao_ptm.ptm mﬂ Logic 17 |16 LEDS INOUT x| Registered | Dont Gar
- o - [l Build —
/ Synthesis Constraint Files . 8 |17 LEDS INOUT =| Registered | Dont Care
. LPF Constraint Files 1 .
[} hardware_management_demo.ipf 19 |12 LED7 INOUT x| Registered | Dont Gar
| Debug Files 2 |19 PIOT INOUT x| Registered | Dont Gar
| Script Files 2 |20 PIOS INOUT x| Registered »| Dont Care
. Analysis Files 1 — [P . FIN— __I_I
. Programming Files 'I I L4
FileList | Hierarchy—Post Map Resources | _Process | Ports [ Nodes | GPI0 | HvV Outputs |
Cutput & X |Td Console g x

D:Ilscc[dlamnndf3.9f1spfpgafusemamINIISYNIfIESIS_}EADERS/machxn;I > prj_project close

-

"DPSHEC uniqg 2"

31.v(1291,1-1358,10)

(VERI-9000) elaborating module

> prj_project open "E:/embeded programming/xo3_9400_demo_Revised/Revised/mach®O3LF_hitless_upc
E:/embeded programming/xo3 9400 demo Revised/Revised/mach¥O3LF hitless update demo design/ha
rdware/implementation/Mach¥03LF_Hitless_Update_demo.ldl

> prj_project close

> prj_project open "E:/embeded programming/xo3_ 9400 demo Revised/Revised/mach¥03LF hitless upc
E:/embeded_programming/xo3_9400_democ_Revised/Revised/machX03LF_hitless_update_demo design/ha
rdware/implementation/Mach¥03LF_Hitless_Update_demo.ldfl

> prj_run Map -impl original_up_count_impll -forcelll

> prj_run Export -impl original up count impll

> prj_project close

> prj_project cpen "E:/embeded programming/xo3_9400_demo_Revised/Revised/mach¥O3LF_hardware_m:
E:/embeded programming/xzo3 9400 demo Revised/Revised/machX03LF hardware management demo desi
gn/hardware/implementation/hardware management_demo.ldf

[

>
|

il

Mem Usage: 234,988K 7

Figure 6.4. Ports Definition

In this project, a node POWER_OFF is defined as shown in Figure 6.5.
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{:' Lattice Diamond - Platform Designer - E:/embeded_programming/xo03_9400_demo_Revised /Revised/ machX03LF_hardware_management_demo_design/hardware, - |EI ﬂ
Ele Edit Vew Project Design Process Tools Window Help
[a~-FErHagleasnhleEREa s qallaa]leE el :
PR ; ™, nn
|ZECERLEsCEECR=L OB |IEEa 280
Fie st & X StartPage [ | Reports || [ Platform Designer [ | 8|
=3 @ _ha_rdware_management_demo Eﬂ Global
+ |l LCMXO3LF-3400C-6BG484C {L-ASC10-15G43I 1} - Components Logical Name s | Reserved Function Group By Register Type =
B ) Strategies EFE” Controller 31 [ASCO_TRIMA_CLTE ASCO_TRIMA_CLTE A Registered 7
b [ Area Fault Logger 32 | ASCO_TRIM4_OE ASCO_TRIM4_OE NIA Registered =
2 1/0 Assistant Hot Swap ™ .
33 |ASCO_TRIM4_PO ASCO_TRIM4_POD NIA Registered o
? Quick sl PMBus Adapter — - - - - g _‘
Timing [=- Analog |34 | ASCO_TRIM4_P1 ASCO_TRIM4_P1 NIA Registered =
[Z=] strategy1 Current 35 | LB_Reseth LB_ResetN NIA Registered
[ : Te tu |
impl1 {"Jg [emperatre 36 |LGB_Clock LGB _Clock NIA Registered
. InputFiles Voltage —
M . fsourcefhardware_management_demo. v £} Control 37 | LGB_Clock_Enable LGB_Clock_Enable A Registered
|| Platform Design Files : 5 f""s‘““"dﬁ 38 | FLD_Clock PLD_Clock NIA Registered
ic o |
f§} hardware_management_demo_ptm.ptm D e 33 | POWER_OFF NIA NIA Registered |7/
| Synthesis Constraint Files u — 5 5 N ;
L wF Constraint Files 1 SYS_Clock SYS_Clock MIA Registered
: hardware_management_demo.lpf 41| SYS_Reseth SYS_ResetN NiA Registered
L 2*‘_’“3:'“ 42 |USP_ASCO_3WIERR USP_ASCO Registered
|/ SeriptFiles — 5 . .
l Analysis Files 43 | USP_ASCO_3WIERRRST USP_ASCO_3WIERRRST NIA Registered -
|/ Programming Files Tr I D
File List | Hierarchy—Post Map Resources | Process | Ports Nodes | GPIO | HV Outputs |
Output & X |Td Console 5 X
D:/lscc[diamnnd.fa.9/1apfpga/usemare/m/SYNIHE.SIS_H]:‘.ADE.RS/machxD;I > prj_project close -

31.v(1291,1-1358,10)
'DPEKC_uniq 2'

(VERI-9000) elaborating module > prj_project open "E:/fembeded programming/xo3_3%400_demc Revised/Revised/machXO3LF_hitless_upc
E:/erbeded programming/xo3_9400_demc Revised/Revised/mach¥03LF_hitless_update_demo_design/ha
rdware/implementation/MachX03LF Hitless_Update_demo.ldf
> prj_project close
> prj_project open "E:/embeded programming/xo3_ 9400 demo Revised/Revised/machXO3LF hitless upc
E:/embeded programming/xo3_9400 demo Revised/Revised/machXO3LF hitless update demo design/ha
rdware/implementation/Mach¥03LF Hitless Update demo.ldf
> prj_run Map -impl original up count impll -forceRll
> prj_run Export -impl original up count_impll
> prj_project close
> prj_project open "E:/embeded programming/xo3_9400_demo_Revised/Revised/mach¥O3LF_hardware_me
E:/embeded programming/zo3_9400_demo_Revised/Revised/mach¥O3LF_hardware management demo_desi
gn/hardware/implementation/hardware management_demo.ldf
-
o

[ MemUsage: 234,988K ¢

>
1 |

B

Figure 6.5. Nodes Definition

6.5. Controlling Logic in Platform Designer Logic Editor
The Logic Editor tool in Platform Designer allows you to create control logic without RTL coding. You can open the
project in Diamond and use the design to learn how to create control logic in Logic Editor.

Lattice Diamond - Platform Designer - E:/embeded_programming/x03_9400_demo_Revised/Revised/machXO3LF_ha
[Fle | Edt View Project Design Process Toos Window el

|o-BrdadgllraytnlcecERaslda/aocEED

zPCoRBeRSCEEGUELYORSRY| | EEaEB/e

1)
Fle List 8 X | G startPage [ | [T Reports (1 Pl Platform Designer [
=] @ hardware_management_demo

L3 LCMXO3LF-9400C-68G484C {L-ASC10-1SG48I 1}

1. Synthesis Constraint Files
4. LPF Constrant Files
E] hardware_management_demo.lpf
. Debug Files

= J. Strategies Begin Startup Sequence
(@ area ASCO_GPIO2 = 1, ASCO_GPIO3 = 1, ASCO_GPIO4 = 1,
> 1/O Assistant ASCO_GPIOS = 1, ASCO_GPIO6 = 1, ASCO_GPIOS = 1,
% Quick ASCO_GPIO9 = 1, ASCO_GPIO10 = 1, POWER_OFF = 0,
3 Tmi LEDO = 1,LED1 =1, LED2 =1, LED3 = 1, LED4 = 1, LED5 =
Strategyl 1,LED6 = 1
¥ Wait for ASCO_AGOOD
= [FH impl
2 I InputFies Wait for NOT SW2
m ..fsource fhardware_management_demo.v
= ). Platform Design Fies 1f POWER_OFF

Then Goto S with {LEDO = 1, LED1 = 1, LED2 = 1, LED3 =

1 IENa = 1 IENG = 11 |

Hander | Comment |

[outputs |

D I Boolean Expression
<end-of-exception-table >

SMO +

|_supervisory |_Timers J_imported oL |

Figure 6.6. Building Control Logic
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6.6. Importing User Verilog File to Platform Designer
Platform Designer allows you to import an HDL module to the design.

To import a HDL module:

1. Add the HDL file to Diamond as shown in Figure 6.7.
2. Check Enable Imported HDL.

3. Enter Module Name and Instance Name.

4

Connect the defined port signals with ports in the HDL module

+» Lattice Diamond - Platform Designer - E:/embeded_programming/x03_9400_demo_Revised/Revised/machX03LF_hardware_management_demo_design/hardware/implementation, =10l x|
Fie Edt View Project Design Process Took Window Help
[-g-HagglzerytnleEraada26]EEED
: " : = -
IZECBECEGREEGR=0 OR8> |EFE:EE]6
File List 8 X | i swrtpage [ | Reports || Pl Platform Designer [£] | Bl x|
E+- [} hardware_management_demo T —
7 I LCMXO3LF-5400C-6BG484C {L-ASC10-15G48I 1} - Compar|| ¥ Enable Tmported HDL
- | Strategies |~
----- E& Area 1&]|| Module Name: [hardware_management_demo 3 |
1/0 Assistant o
Quick P Fie Location: [ /source/hardware_management_demo.v
[ Timing =) Analog || ‘rnetance Name: |hardware_management_demo_Inst
5 strategy1 i I
& [FH impi1 k
=l Input Fies - ~Parameter Define: ~Part Dedaration:
: - Control
i ASCO_VMONS_A Port N “ | Port Directi Sii Signal Nai
" [ hardware_management_demo_ptm.ptn . : ortfame oriovecion | see | =
----- | Synthesis Constraint Files Gie 1)< led? out 1 led7?
- i LPF Constrant Fies protect out 1 12C_WRITE_PROTECT
. ?b'ﬁ;“'""“—"‘"“!'e"'e“’t—"e""""f [3]|® dipswi N 1 DIPSW1
| Debug Files
| saipt Fics [2|® ascocik W 1 ASCO_CLK
| Analysis Files |5|® asco_rsTn N 1 ASCO_RSTN
| Programming Files
o | |
4 | ¥
FileList | Hierarchy |_Process | 4] | || _seauence J_supervisory | Timers _tmportedtioL |

Figure 6.7. Importing HDL Module to Platform Designer
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7. Building the Demo

After completing all configurations and building the control logic, click the DRC, Compile, Pin Assignment, and

Generate Jedec buttons (in that order) to generate the necessary files for programming MachX03 and L-ASC10. The

Build interface is shown in Figure 7.1.

i startPage | | (T2 Reports (1 Pl Platiorm Designer (] |
LJ Goba
T [ T —
w :‘f::;:a Comple | | ogiBuilder Enabled
2+ HotSwep Pn Fan Controlier Disabled
L il PMBus Adapter Fault Logger Disabled
Current Jedec Hot Swap Disabled
Temperahsre PMBus Adapter Disabled
5 Control - Semubus vID Disabled
d Ports &Nodes Export Rant Made Nuial Bant
L C“R‘m"" Resource Type Consumption Description r
—Reeot | |, (Coorup Tadies wums) 296 01 9400
2 | Embedded Block RAM (EBR) 20148
3| Programmabe 10s 2301384
4|Analog Sense and Control (ASC)ICs 10f8
s| iMoN 0of2
6| TMON 0of3
Summary Status:

%L Cument 35 NotCurrent

Figure 7.1. Building the Project
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8. Running the Demo

8.1. Programing L-ASC10

To program L-ASC10:

1. Before powering on the board, make sure that JP1 is set for providing L-ASC10 power. JP5 should also be set and

JP8 should be removed.

Power on the board by connecting it to the PC through the USB cable.

Launch the Diamond Programmer software (version 3.9 or above). In the Getting Started dialog box, select Create
a new project file from JTAG scan and click OK.

i: Diamond Programmer - Getting Started

—Select an Action

f+ Create a new project from a JTAG scan

(™ Create a new blank project

Cable: [HW-USBN-28 (FTDD)  »| Port: [FTUSB-0

" Open an existing programmer project

=] Detect Cable |

I E: fx03lf10k_demo?_3/machXO3LF_sei_sed_sec_demo_design_no_asc/hardware fimplementationfimpl1/impl 1. xcf

Figure 8.1. Creating a New Project

4. The LCMXO3LF-9400C device is detected and displayed in the main interface. Right-click on the device and select
Device Properties in the context menu.

% Diamond Programmer - Untitled * ] ]
File Edit View Design Help
oY p [ 00 ] 7 ||mE
EEEIEEEEIEEL
Enable | Status | Device Family Operation File Name el
—Cable Settings
MachXO3LF LCMXO3LF-9400C
Detect Cable |
n
= Cable: HW-USBN-2E (FTDI hd
Custom Devices... é I ) _I
& Port: [Fruse-o =]
(5 Copy cirl+C [}
T paste Cirl+v 2 Custom port; |
o
{3 Add Device g —Programming Speed Settings
i} Remove Device — ' Use default Clock Divider
Internal Tools v ™ Use custom Clock Divider
< I o O =1 D 1
Output Info* F X
Lattice WM Drivers detected (HW-DLN-3C (Parallel), HW-USBN-28 (FTDI)) I D Message |
INFO - Scanning USB2 Port FTUSE-0... = )
Programmer device database loaded LAY 23472002 INFO - Scanning USB2 Port FTUSB-0...
INFO - Scan completed successfully, i) 2342003 INFO - 5can completed successfully.
Output | Td Console Error Warning Info®
e

Figure 8.2. Opening Device Properties

5. Set device properties as shown in Figure 8.2.
Open the Device Properties dialog box as shown in Figure 8.3. Under Device Operation, select PTM Programming

in Access mode and PTM Bypass in Operation.
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Under External ASC Options, add an external ASC device by selecting External ASC Device #1. Select the EEPROM
programming file \bitstream\hardware_management_demo_ptm_ASCO0.hex in File option. Select ASC Erase,
Program, Verify in Operation option.

Click OK.
R
File Edit View Design Help
EEEIEEEEIREL
Enable | stzmsl Device Family I Device | Operation | File Name | ol
Cable Settings————————————————————
1 PASS MachXO3LF  LCMXO3LF-5400C  FLASH Erase,Program,Verify ...arejfimplementationfimpl1/hardware_management_demo_impll.jed 0
Detect Cable
% MachXO3LF - LCMXD3LF-9400C - Device Properties e | Cablet W
General | Device Information | Port: [Fruse-o -
Device Operation Custom port: I
Access mode: IPTM Programming ;I et Settings
el [PTMBypess = (& Use default Clock Divider
—External ASC Options: ™ Use custom Clock Divider
| - e | —=
¥ External ASC Device £1 J oo aee _wona [ hd|
Cutput & X
: | . -
TNFO - Device 1 LEMXO3LF-3400C: FLASH Erase Prograr File: jgement_dema_ptm_ASCO.hex J [EEEERAEIEES pessae lj
rt FTUSBE-0...
INFO - Operation Dane. Na errars. Operation; [ASC Erase,Pragram, Verify =1 [ 1200000
buccessfully.
INFO - Elapsed time: 00 min : 39 sec jon setup: Start.
INFO - Operation: successful,
rcation, Mo Errors,
=
Output | Td Console
v
ﬂ Add external ASC device
Figure 8.3. Setting L-ASC10 Device Properties
6. Click the Program button to start programming the L-ASC10 device as shown in Figure 8.4.
& Diamond Programmer - Untitled * 10l x|
File Edit View Design Help
IS Ed]
File Name =
—Cable Settings
are fimplementationimpl 1/hardware_management_demo_impl1i.jed (0|
Detect Cable |
B | cable: [Fw-usen-28 (FTDD) =l
B | port: [Fruse-o |
= Custom port: I
&
o
§ i~ Programming Speed Settings
-] & Use default Clock Divider
" Use custom Clock Divider
1 | 0| st s o 1 2]
Quiput Info® g X
5 :I I D Message -
IMFO - Device 1 LCMXO3LF-9400C: FLASH Erase, Program, Verify —
\') 2342002 INFQ - Scanning USB2 Port FTUSE-0...
INFO - Oy tion Done, N 3 I
meration Hane. Ha errars 3 2342003 INFO - Scan completed successfuly.,
INFO - Elapsed time: 00 min : 39 sec (5 85021074 INFO - Check configuration setup: Start.
INFO - Operation: successful,
(3 85021078 INFO - JTAG Chain Verification. Mo Errors.
- ||¥ |
Qutput Td Console Error Warning Info*
Y

Figure 8.4. Starting Programming Operation
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7. If programming is successful, “Operation: successful” is reported under Output.

# Diamond Programmer - Untitled * =13 x|
File Edit View Design Help
BRI
Enable I Stzh.lsl Device Family I Device I Operation I File Name | -
—Cable Settings
i PASS  MachX03LF LCMX03LF-9400C  PTM Bypass .. are fimplementation fimpl 1/hardware_management_demo_implijed 0
Detect Cable
Bl | cable: [Fvi-usen-zE (FToT) =
ﬁ Port: [Fruse-o =1
-E Custom part: I
w
§ —Programming Speed Settings
= +" Use default Clock Divider
™ Use custom Clock Divider
| i O s 1 I |
Qutput Info* 5 x
- o M -
INFO - External ASC Operation Done. Mo errors. _I = I i Ij
\l) 2342002 INFO - Scanning USBE2 Port FTUSE-D...
INFO -0y tion Dane. N . =
meration bone. Mo errers &) 2392003 INFO - Scan completed successfully.
INFO - Elapsed time: 00 min : 02 sec ] &) s02074 INFO - Check configuration setup: Start.
INFO - Operation: successful, =
5y 85021076 INFO - JTAG Chain Verification. Mo Errors.
1| | » ) =l
Output | Td Console Error | Warning  Info=
A

Figure 8.5. Programming Successfully

If the software reports “Failed to read the Device’s IDCODE...” reset the MachXO3 device feature row by erasing

the MachX03 flash and then retry the operation.

To erase the MachXO03 Flash, Open the Device Properties dialog box as shown in Figure 8.3. Under Device
Operation , select Flash Programming Mode in Access mode and Flash Erase Only in Operation. Click OK. Then

click the Program button as shown in Figure 8.4.

18

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

FPGA-UG-02021-1.0


http://www.latticesemi.com/legal

.I.ILATTICE LCMXO3LF-9400C Simple Hardware Managen:jc—;:': 23;\;:

8.2. Programing MachX03 Internal Configuration Flash
To program the MachXO3 device:

1. Right-click on the device and select Device Properties in the context menu. Then set device properties as shown in
Figure 8.6.
In the Device Properties dialog box, select Flash Programming Mode in Access mode and Flash Erase, Program,
Verify in Operation. Select the bitstream file \bitstream\hardware_management_demo_impl1.jed in

Programming file. Click OK.

File Edit View Design Help

EEEIEIEEEIFIEL ]
Enable | Status. | Device Family | Device | Operation | File Name |
F MachXO3LF LCMXO3LF-9400C FLASH Erase,Program, Verify

% MachXO3LF - LCMXO3LF-9400C - Device Properties 21x

General I Device Information |

—Device Operation
Access mode: IFIash Programming Mode LI
Operation: IFLASH Erase,Program,Verify LI

—Programming Options

‘I Programming file: Int_demn_demgnﬁ)iisheam,|'hardware_management_demn_impl1.Jed| J ﬂ
Output
Device Options
Lattice VM Drivers detected (HW-DLN-3C (Parallel] op
Programmer device database loaded Resabclz=peton =
INFO - Scanning USB2 Port FTUSB-0... L EEE panning UsE2 P
INFQ - Scan completed successfully. ban completed ¢

INFO - Please select the data file,

E Cancel | ease select the

Output | Td Console Error | Warning  Info*
Figure 8.6. Setting MachXO3 Device Properties
2. Click the Program button as shown in Figure 8.7.

'!‘ Diamond Programmer - Untitled * -O] x|

File Edit View Design Help

IERETE N
File Name =
i [ Cable Settings
1 s = fimplementation impl 1/hardware_management_demo_impl1.jed ...
Detect Cable |

w

2 Cable: [Hw-usan-28 (FTDT) =l

g Port: [Fruse-o |

=z Custom port: I

&

o

§ —Programming Speed Settings

- ' Use default Clock Divider

" Use custom Clock Divider

i | i et s in i 1 =]
Qutput Info* 8 X
Lattice VM Drivers detected (HW-DLN-3C (Parallel}, HW-USEN-26 (FTDI) | ) Message |
INFQ - Scanning USB2 Port FTUSB-0... .
Programmer device catabase loaded B 2402 INFO - Scanning USB2 Port FTUSE-0...
INFO - Scan completed successfully. (&) 2342003 INFO - Scan completed successfully.
Qutput Td Console Error | Warning Info*
Ready 4

Figure 8.7. Starting Programming Operation
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3.

8.3. Basic Demos

If programming is successful, “Operation: successful” is reported under Output. LED D6 starts to blink.

8 piamond Programmer - Untitled * =] |
File Edit View Design Help
5 e | o =
EEEIEFEIREL
Enable I Stamsl Device Family | Device | Operation | File Name I -
—Cable Settings
1 PASS  MachXO3LF LCMXO3LF-5400C  FLASH Erase Program,Verify ire/implementationimpl1/hardware_management_demo_impl1,jed J 1]
Detect Cable
w
2 Cable: [Hw-UsBN-28 (FTDT) 2|
E Port: [Fruse-o =l
= Custom port: |
&
o
@ —Programming Speed Settings
— 1+ Use default Clock Divider
1~ Use custom Clock Divider
dl | i e e ) 2
Qutput Info™ 5 x
. X ;l | D Message e
INFO - Device 1 LCMXO3LF-9400C: FLASH Erase,Program, Verify =
1) 2342002 INFO - Scanning USE2 Port FTUSE-D...
INFO - Oy tion Done, M . =
peranion Lone. bo errars A} 2342003 INFO - Scan completed successfully,
INFO - Elapsed time: 00 min : 39 sec §) o027 INFO - Check configuration setup: Start.
INFO - Operation: successful.
Ty 85021076 INFO - JTAG Chain Verification. Mo Errors.
=]~ =l
Qutput Td Console Error Warning Info*

Figure 8.8. Programming Operation is Successful

When programming is done, LED D6 starts to blink, indicating that the board is working.
When SW2 is pressed, LEDs D10~D17, driven by ASC GPIO, are turned ON one by one under the control of
MachX03. This demonstrates power up sequencing control.
LEDs D4, D8, D7, D1, D2 and D5 are driven ON or OFF directly by MachXO3 based on the power monitor status of
the L-ASC10. These are turned ON when the corresponding input VMONX is within the trip point settings window
shown in Figure 6.2. These are turned OFF if the corresponding VMONX is out of the range.
D5 represents the monitor status of the voltage from POT1. Adjusting POT1 causes the LED to turn ON or OFF
when the voltage is within or out of the set range.
Set JP10 and start the Lattice Platform Manager 12C Utility tool from the
\machXO3LF_9400C_hardware_management_demo\tool folder. The LPTM I2C Power, Thermal & Control Plane

Management dialog box opens, as shown in Figure 8.9. Click the VMON button. Please check JP10 if the software

report Required ASC device is not found

File Optons Help

r Demonstration

=101 x|

i Power Management

Scalable Architectura | YMON [ GPIO |
Thermal Management IMON | HVOUT |
Fault Logging Trim Cells |

 Optional Demo Settings—

r Thermal Management

Control Plane Management |

Read Fault Log Mem |

DC/DC Clocking TMON |
Margining
Exit ALLI2C | UES |

Figure 8.9. LPTM I2C Power, Thermal & Control Plane Management Dialog Box
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The LPTM 12C VMON Voltages, Comparator Status and Threshold dialog box opens, as shown in Figure 8.10. All

monitored voltages are displayed in the leftmost column. Click the Read button while POT1 is adjusted and

VMONY7 changes at the same time. When VMON?7 is adjusted between 1.481 and 1.788, LED D5 is turned ON.
5!

asco |

Comparator A = 1 Detection |MALERYEIEREE Threshold |1.221V 7 I Glitch Filter

VMONI1 = 1192 ——
Comparator B = 1 Detection |Under-Voltage ¥| Threshold |1171V < ¥ Window Mode

ComparatorA= | 0 Detection |Under-Voltage ¥| Threshold |1.788V  ~ ™ Glitch Filter
VMON?2 = 1.870 —

Comparator B = 1 Detection |Under-Voltage ¥| Threshold |1717V < ¥ Window Mode

Comparator A = 0 Detection  |Over-Voltage ~|  Threshold

VMONS3 = 0.000 L
Comparator B = 0 Detection |Under-Voltage ~| Threshold |3.226V  ~ ¥ Window Mode

I™ Glitch Filter

Comparator A = 0 Detection |Under-Voltage ~| Threshold |[3367V = ™ Glitch Filter
VMON4 = 0.002 ——
ComparatorB= | 0  Detection |Under-Voltage ¥| Threshold ¥ Window Mode

ComparatorA= | 1 Detection |Under-Voltage ¥| Threshold

VMONS =| | 4.878 —

ComparatorB= | 1 Detection |Under-Voltage ~| Threshold
ComparatorA= | 0 Detection  |Under-Voltage ¥| Threshold

VMON6 =| | 0.002
ComparatorB= | 0  Detection |Under-Voltage ~| Threshold

TR

I Glitch Filter

=
)
o
S
<

4

¥ Window Mode

I” Glitch Filter
I~ Window Mode

oo
o | &
S &
3|3
\i‘j
L

Comparator A= | 0  Detection |Under-Voltage *| Threshold [1.788V x| T Glitch Filter
VMON7 =| | 1332 —
ComparatorB= | 0  Detection |Under-Voltage ~| Threshold |1481V  ~ ¥ Window Mode

iy
o
=
&
<

Lo

= i Under-Voltage ~
vmMong = | 0002 Comparator A 0 Detection I g J Threshold

Comparator B = 0 Detection  |Under-Voltage ~|  Threshold
Comparator A= | 1 Detection |Under-Voltage ~|  Threshold

VMON9 =| | 3.246 —

ComparatorB= | 1 Detection |Under-Voltage ~| Threshold

I™ Glitch Filter

ey
n
o
o

3
4

¥ Window Mode

I Glitch Filter

oo
o | &
S| &
5|8
<| <

«

4

™ Window Mode

HEIRIE IR
|

Comparator A = 0 Detection |Under-Voltage ~| Threshold |1.910V ~ I Gli i
HVMON = | 0.000 e | | g J I Glitch Filter
Comparator B = 0 Detection |Under-Voltage ¥| Threshold |1933V ~ I~ Window Mode

Close

Figure 8.10. LPTM I12C VMON Voltages, Comparator Status and Threshold Dialog Box

e Push down SW1 bit1 to demonstrate 1°C write protect. When SW1 bit1 is pushed down, LED D9 is turned ON.
e Adjust POT1 to turn OFF LED D5, assuming that VMON?7 is 2.006 V as shown in Figure 8.11. Then set VMON
Threshold of comparator A to 2.105 and click the Write button.
There is no change to LED D5. This indicates that the 12C Write is protected.
ComparatorA= | 1 Detection [Under-Voltage »| Threshold I Glitch Filter
ComparatorB= | 1 | Detection |Under-Voltage =] Threshold |1171V =] B Window Mode

Comparator A = 1 Detection lUr\der-Volzage *| Threshold I~ Glitch Filter
ComparatorB= | 1 Detection !Undehvolz«&ge '] Threshold |1.71 ¥ Window Mode

VMON1 = [ 141927

.

@
-3
@
<

«

VMON2 = | 1870

~
~
<

«

= Detectic Over-Volt. -1 407V ¥ r Fil
VMON3 = | 0opp ComperetorA= | 0 jon [over-voltage =] Thveshoid [24 Giitch Filter
ComparatorB= 0 Detection IU-’\der-Vollage > Threshold |[3.226V ¥ ¥ Window Mode

“oooy CompororA= 0 Detection |Under-Voltage ] Threshold [3367V =] I Glitch Filter
— ComparatorB= 0 Detection lUndei-Volt.x_;e -] Threshold [3.226 V -I P Window Mode
VMONS = | 4872 ComparatorA= 1 Detection lUndev-vo!tage '] Threshold |5.176 V 'l I™ Ghitch Filter
. =
ComparatorB= | 1 Detection lU’\det-Voll.sqe T Threshold [4760V -] F Window Mode
ComparatorA= 0 Detection lUﬁdﬂ Voltage 'l Threshold |[0660V = I™ Glitch Filter

VMONG6 = | 0002

=)
-3
-]
o
<

.

ComparatorB= 0 Detection IUnder-VoI(age 'l Threshold |0 ™ Window Mode

. CompormA: 0 Detection |Under-Voltage | mmlml I Glitch Filter

ComparatorB= = 1 Detection [Undm-vdz.-qe 3 Threshold [5.482 v _'J F Window Mode

Figure 8.11. 12C Write Protect Test

e  Pull up SW1 bitl to release I1°C Write protection and click the Write button again. LED D5 is turned ON again.

e  Press SW2 again. LEDs D4, D8, D7, D1, D2, and D5 are driven OFF and LEDs D10~D17 are turned OFF one by one in
reversed order as they are driven ON. This demonstrates power off sequencing control.
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9. Rebuilding the Design

To rebuild the design:

1.

Start the Diamond software. In the Navigator window, click Open under Project. Open the Lattice design file (*.Idf)
located in the /hardware/implementation folder.

=
Ele Edit ¥iew Project Design Process Tools Window Help
[B-E-Haale sy bn)lé Qg
EEEEEEEEE EEREE PR = H I EEEEETE
File List & X | ([} Start Page [] | 8] x|
Project: User Guides Reference Guides =
[ Open... Lattice Diamond User Guide Strategy
ﬁa Mew... Lattice Synthesis Engine for Constraints
[ Import ispLEVER Project... Dlamor\d User Guide Hardware How-To
B Managing Projects Lattice Madules
R%;::r:v::r‘:j::;agamantﬁdamo ::ti:;m Designer User Guide FPGA Libraries {(HTML version)
) 0 the Design FPGA Libraries (PDF wversion)
[ MachXO3LF Hitless_Update_demo Clarity Designer User Manual Command Line
@55‘_5@_555_‘15"‘5 Simulating the Design Tl Commands
[ arduino_i2c_expander Applying Design Constraints Glossary
Implementing the Design Design Tool Reference
Using Incremental Design Flow
Analyzing Static Timing Tut.orials . poe
a . Lattice Diamond Tutorial
Software Update Center Analyzing Power COHSU.thIOH Lattice Synthesis Engine Tutorial
Currently running Lattice Diamond software version: Analyzing Signal Integrity
3.9.0.98.1 Programming the FPGA FPGA Design Guide
Automatic check setting: No 5 Programming Tools User Guide Design Planning
a | LI—I Reveal User Guide HDL. Cnd\.ng Guidelines j
FileList | Hierarchy | _Process
Output & X |Td Console & x
E:/erbeded programming/xo3_9400 demo Revised/Revised/machX03LF hardware management demo d
design/hardware/implementation/hardware_management demo.ldf
» prj_project close
> -
| | _'l:I
Open Existing Project [ MemUsage: 262,416K

Figure 9.1. Opening Design File

After the project is opened, double-click “hardware_management_demo_ptm.ptm” as shown in Figure 9.2. This

opens Platform Designer.

i
File Edit Miew Project Design Process Tools Window Help

|oa-ErdadieasnnlecEmaasal=d] B

|2 CEEEEG0EEGUEL J0R=0 | |FHinE B)e

File List 8 X | f strtpage [ Reports 1] | x|
B @ hardware_management_dema impl1 o

i LCMXO3LF-9400C-6BG484C {L-ASC10-15G48T 1}
Bl | Strategies
Area
1/O Assistant
Quick
Timing
Strategyl
=] EE mpll
=+ [ Input Files

- J% ..fsourcehardware_management_demo.v
. Platform Design Files

@- hardware_management_demo_ptm.ptm
| Synthesis Constraint Files
J LPF Constraint Files

E hardware_management_demo.lpf
| Debug Files
| Script Files
| Analysis Files
. Programming Files

File List | Hierarchy—Post Map Resources | _Process

Design Summary |
27 Project

g Project Summary
Process Reports

Module Name:

hardware_management_demo

impll

LCMXO3LF-9400C-6BG4&4AC

LCMXO3LF-9400C

[

hardware_management_demo.lpf

impll/hardware_management_demo_impll.prf

& synplify Pro Implementation
¥ mep Name:
¥ Place &Route
g signal/Pad Last Process:
Analysis Reports Target Device:
D Map Trace
[ Place & Route Trace L=raes Tagss
[ 1/0 Timing Analysis Performance

=7 Tool Reports grade:
[ 1jo 550 Analysis
g Hierarchy Parsing Re... Logic
[ P10 DRC Ir’“;f'f Fenee
¥ TCL Command Log i
D ECO Editor Change Log Physical
Messages Preference
g All Messages file:

- ¥ User Defined Filters Product

i3

3.9.0.98.1

Qutput

Td Console

g X

Done: design load finished with (0) errors,

>

l

> prj_project cpen "E:Iembeded_prngrmningfxuS_QdOO_demn_RevlsediReviaed[mchX03LF_hadeanﬂ
E:/erbeded programming/xc3_9400_demo_Revised/Revised/machX03LF_hardware_management_demo_
deaign/hardware/implementation/hardware management_demo.ldf

o

|Ready

| MemUsage: 262,412K

Figure 9.2. Opened Project in Lattice Diamond
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3. In Platform Designer, make sure Boot Mode option is selected as Normal as Figure 13.3 below
Lattice Diamond - Platform Designer - E:/x03H10k_demo2_3/Revised/For release/UG120_Project/hardware /implementation/hardwa =1of x|
Fie Edit View Project Design Process Tooks Window Help
FacdallzaE il
| FCRESES CEEQA =L s0RR Y| |FEEEE]|e
File List 8 X StartPage [ | Reports || [l Platform Designer [ | 8| x
[} hardware_management_dzmo y
(-l LeMHO3LF-5400C-68G484C {L-ASC10-156981 1} | - Components Operation Mode External Connected Components
& i - Q3 Fan Controller
2] Fault Logger Option | Value | Option Value |
_‘:‘ Hot Swap Programming Interface JTAG =1 | & SPIOptions
i gl PMBus Adap +- Background Programming JTAG =1 i~ SPI Models Directory D:/lsce/diamond/3.9/data/ptm. ..
@ ME‘!’Q [=- Clock Source - Build SPI Madels Add | Edit SPI madel
¢ [ current “ 8MHz for Device Operation  ASCO0 =l | - BootMode Normal =
gl Temperature - ASC 12C Write Feature Controlled by ASCx_GPIO1 =
El L InputFiles i L4 voltage - FPGAPort(External Connection)  PIO7 =
..Jsource hardware_management_demo.v || &~ Control
Ef- |\ Platform Design Files Forts & Nades
hardware_management_demo_ptm || | .--Eitoglc
. Synthesis Constraint Files L& suid
Bl . LPF Constraint Files
“[Y hardware_management_demo.lpf
| DebugFiles
| Script Fiies
. Analysis Files
| Programming Files
Configure External Comnected Components |
4 ] l
Fie List | Hierarchy—Post Map Resources | Process _ASCOptions _ _Device Options |
Output & X Td Console g %
9000) elaborating module 'DPERC_unig 27 Bl pri_project open "E:/x031f10k_demo2_3/Revised/For release/UG120_Project/hardware/imp
- E:/x031£10k_demo2_3/Revised/For release/UG120_Project/hardware/implementation/hardware,
>
Done: design load finished with (0} errors, and (3) warnings zi 4| | 0|

|Ready | MemUsage: 188,516K

Figure 9.3. Setting Boot Mode Option in Platform Designer

4. Inthe Platform Designer main window, click the Build button. Click also the DRC and Compile buttons as shown in
Figure 9.4.

L Lattice nd - Platform Designe:
Fie Edit View Project Design Process Tools Window Help

[S-E-Hagle sy Hn)e
|ZzFCRECEGEEEGR=L OB |FEREE]E

g/x03_9400_demo_Revised/Revised/machX

(=]

Fie List 8 X | iF startpage [0 |
: rdware_management_demo. L4 Global
LCMXO3LF-5400C-6BGA84C {L-ASC 10-15G48I 1} E}- Components
. Sirategies (&3 Fan controller e
% area Fault Logger Compile LogiBuilder Enabled
I/0 Assistant Hot Swap B pin . Fan Controller Disabled
® Quick 4 PMBus Adapte ssignmen
e gl PHBus dapter ————— [ FaultLogger Disabled i
Timing El Analog Generate
Strategyl ilae Hot Swap Disabled
[EH wmpi2 — PMBus Adapter Disabled
= | InputFiles prlind — — hd
L ¥ . jsource/hardware_management_demo.v _ ‘I | L4
B+ |. Platform Design Files Export B = | 5 e
[ hardware_management_demo_ptm.ptm Configuration esource Type onsumption Perc =]
i~ | Synthesis Constraint Flles Report 1| Look Up Tables (LUTs)
[ |l LPF Constraint Files 2| Embedded Block RAM (EBR)
[} hardware_management_demo.lpf .
| Debug Fles 3| Programmable 10s 67
. Script Files 4| Analog Sense and Conirol (ASC) ICs
. Analysis Files 5| IMON =
| Programming Files = | 8
Summary Status:
*. Current  ¥§ Mot Current
File List I Hierarchy I Process
Output & X |Td Console & x
> prj_project open "E.:Iembededjrnqraming!xc.379ADDidemniﬁeviaEdeEvlsed/manhXOBLFﬁhamwamd
E:/erbeded programming/xc3_%400_demo_ Revised/Revised/machX03LF_hardware_management_deme_
i design/hardware/implementation/hardware_management_demo.ldf
Done: design load finished with (0) errors, and (3) warnings > =
j 4| | »
Ready | Mem Usage: 262,668K 7

Figure 9.4. Building the Design
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5.

EXTERNAL as shown in Figure 9.5.

Then click Pin Assignment and open Spreadsheet View to set SDM_PORT to PROGRAM, set DUALBOOTGOLDEN to

1ol
Fle Edt View Project Design Process Tooks Window Help
la-E-Baslle =y ®olle sadallzdl B
EEEEEE T E R L) Rl EEEEE
Process B % | 7 stertrage [ | [E reports [ | PiatformDesigner || i Spreadsheet View * [0 | EE
= ¥ Synthesize Desion "~ [ Preference Name [Preference Value | =
% synplify Pro & =
+-%¢ Transiate Design ol Junction Temperature (TIHC) 85
5 5 Map Design JUL || - Voltage (V) 2375
- || ~ SYSTEM_JITTER(ns) Default
0 % meprace " || & Block Path
| £ Verilog Simulation File L BlockAsynchpatns on
N [ & VHDL Simulation File -Block Resetpaths ON
B Place & Route Design Block RD During WR Paths
0 % Place &Route Trace %) ~Block InterClack Domain Paths
[ & 1/0Timing Analysis Block Jitter
El 2 Export Files [=}- sysConfig
[0 & 18IS Model r SDM_PORT
0O % Verilog Simulation Fiie SLAVE_SPI_PORT
[ & VHDL Simulation File - - 12C_PORT
[ 2 PTM JedecFie ,E WASTER_SP|_PORT
[0 ¥ JEDEC File(XO3L Migration) ~ COMPRESS_CONFIG
[0 2 Bitstream File(XO3L Migration) 2 CONFIGURATION
=y - MY_ASSP
£ - ONE_TIME_PROGRAM
CONFIG_SECURE
- MCCLK_FREQ
o] JTAG_PORT ENABLE
i3 - ENABLE_TRANSFR DISABLE
'_‘ SHAREDEBRINIT
: WMUX_CONFIGURATION_PORTS
- DUALBOOTGOLDEN
- BACKGROUND_RECONFIG |
== Hierarchy—Post Synthesis Resour. Proc. | Port Assignments | _Pin Assignments | Clock Resource | RoutePriority | CellMapping  Global Preferences | Timing Preferences | Group | Misc Preferences | 1
Output & X |Td Console g x
Design Results: BB prj_project open "E:/x031f10k demo2 3/Revised/For release/UG120_Project/hardware/imp)
530 blocks expanded E:/x031£10k_demo2_3/Revised/For release/U3120_Project/hardware/implementation/hardware
Complete the first expansion. > prj_run Translate -impl impll -forceAll
Writing 'hardware management_demo impll.ngd' ... > pri_run Export -impl impll -task BitgenPOJOIT
Total CPU Time: 0 secs > prj_run Export -impl impll -task BitgenPOJOTT
> pri_run Translate —impl impll -forceAll
Total REAL Time: 0 secs S
Done: completed successfully
Loading logical preference information
Finish loading logical preference file
Loading logical design information
Finish loading logical design informaticn 31 « | |
[Ready | Preferences Modified | Mem Usage: 260,204K

Figure 9.5. Setting Global Preferences for Pin Assignment

successfully”.

Close Spreadsheet View and click Generate Jedec as shown in Figure 9.6. The software reports “Done: completed

o [=] ]
Fle Edit View Project Design Process Tools Window Help
l#-~= IEEFEIRE @
zFoReeEscEEG AL 0B |REnEE|e
Fle Lt 8 X [ F Statpage O | " Fai Platform Designer [ | 8|
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[l LCMXO3LF-9400C-6BG984C {L-ASC10-15G48I 1T} EH Components DRC
| Strategies [ Fan Controller
Bl Area 2] Fault Logger Campile LogiBuilder Enabled
o 1/0 Assistant - Hot Swap Pin . Fan Controller Disabled
& ick i - Assignmen
Qi y sl PMBUS Adapter ———| | Fault Logger Disabled e
Timing £l Analog .
Strategyl L current e Hot Swap Disabled
m Temperature
pl i i Tempe p— PMBus Adapter Disabled
| Input Files . L4 voltage Stimulus = RS _'Ll
¥ .. /source/hardware_management_demo.v & Control — 4 | v
£ )4 Platform Design Fies Ports &Nodes Export R T [ C tion Percentag
[} hardware_management_demo_ptm.ptm esource Type onsumption Percentag .
- | Synthesis Constraint Files Zon 1| Look Up Tables (LUTs)
=) -5F (':.:nstraintF\Ies demol 2 |Embedded Block RAM (EER)
rdwa nt
re_management_demo.lpf 3| Programmable 10s
= J. Debug Files
| Scipt Files 4| Analog Sense and Contral (ASC) ICs
. Analysis Files 5| IMON
| Programming Files . |
Summary Status:
¥ Curmrent  ¥{ Mot Current
File List | Hierarchy—Post Map Resources Process.
Output & X |Td Console J X
_hardware_menagement_demo_design/hardware/implementation/promet | | design/hardware/implementation/hardware I t_demo. 1df B
E.xml” > prj_run Translate -impl impll -forceRll

Done: completed succesafully

4

> pri_run Export -impl impll -task BitgenPOJOIT

> -
a | 3

[Ready

| MemUsage: 262,464K

Figure 9.6.

The rebuilt design can be programmed in the FPGA

Generating the Bitstream

as described in the Running the Demo section.
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e TN1279 — MachX03 Programming and Configuration Usage Guide

Technical Support

For assistance, submit a technical support case at www.latticesemi.com/techsupport.
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