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Introduction

Trademarks

DLP is a registered trademark of Texas Instruments.

Konica Minolta is a registered trademark of Konica Minolta.
Cheetah is a trademark of Total Phase.

Total Phase is a registered trademark of Total Phase.

All other trademarks are the property of their respective owners.

Purpose and Scope

This document explains the functionality of the DLPC120 Automotive Control Program. This program is
compatible with DLP® technology for automotive head-up display systems using the DLP3030-Q1 chipset.

The DLPC120 Automotive Control Program provides a PC interface to control a DLP3030-Q1 based head-
up display (HUD) system. Functionality includes:

e Setting output brightness

» Displaying and modifying an image or test pattern

* Reprogramming configuration and calibration software

» Interfacing with a color meter to measure brightness output and perform calibration

This guide uses the TI DLP3030PGUQ1EVM as an example hardware system, but can be used with any
system using the full DLP3030-Q1 chipset.

The following sections are meant for new users:

* LED Driver Board Connections

» Software Requirements and Installation

* Quick Start — Instructions for displaying and dimming an image

The Control Program Tabs section explains the full functionality of the various menus in the Automotive
Control Program.

Terms and Abbreviations

Abbreviations Description
ACP Automotive Control Program
ASIC DLPC120 Controller for the DMD
HUD Head-Up Display
EVM Evaluation Module
DLPU059—-March 2018 Introduction 5
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References

The following documents can be found on www.ti.com/mysecuresoftware in the DLP Automotive Head-up
Display Documentation and Piccolo Control Software section.

Document Number Document Name
1. DLPUO066 DLP3030-Q1 RGB LED Calibration for Automotive Display
2. DLPUO057 DLP3030-Q1 Head-Up Display (HUD) Piccolo SPI User's Guide
3. 2514132 DLPC120 and LED Driver Board Schematics
4. DLPUO064 DLP3030-Q1 Picture Generation Unit EVM DLP3030PGUQ1EVM User's Guide
5. DLPUO61 Piccolo Software Programmer’s Guide for the DLPC120 ASIC
6. DLPA084 LED Driver for DLP3030-Q1 Displays Application Note
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LED Driver Board Connections

1.1 LED Driver Board Connections

Figure 1-1 shows the connectors on the DLP HUD LED driver board and all of its connectors. The Piccolo
MCU JTAG Connector and SPI Communication connector are used for programming the system. The
Type A HDMI connector is used for displaying external video. For instructions on how to connect the LED
driver board to the rest of the EVM, please refer to the DLP3030-Q1 Picture Generation Unit EVM
DLP3030PGUQL1EVM User's Guide.

Piccolo MCU JTAG
Connector

LED Power
Connector

Power Input
Connector

Photo Diode
Connector

DMD FFC

Connector Type A HDMI

Connector

SPI Communication
Piccolo MCU Connector

Figure 1-1. LED Driver Board Connections
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Software Installation and Setup

2.1 Software Installation and Setup
This section describes the software components of the DLP3030PGUQ1EVM and how to download and
install them.
Access to www.ti.com/mysecuresoftware is necessary to download software. For login credentials, please
contact a Tl applications engineer.
2.2 Software Components
Table 2-1 lists all of the software components for the EVM, their location, and their purpose. The following
sections explain how to download and install the software.
Table 2-1. Software Components
Software Location Purpose
Automotive Control Program and
Cheetah™ Drivers PC Used to control the EVM.
. . Allows reprogramming of Piccolo main
Piccolo Bootloader Piccolo Flash Sector A application via SPI connector.
; ; — . Handles DLPC120 initialization routine and
Piccolo Main Application Piccolo Flash Sector B+C dimming commands.
. . . . Defines the functionality available on
Configuration File Piccolo Flash Sector D application flash of the DLPC120.
- - 7 ] Contains look up table used by Piccolo to
Calibration File Piccolo Flash Sector D maintain color point with dimming range.
— A Provides all of the commands necessary for
DLPC120 Application Flash Image Application Flash the DLPC120 to perform actions.
2.3 Automotive Control Program and Total Phase® Cheetah™ Software Installation
The Automotive Control Program and Total Phase Cheetah software are necessary to control the EVM.
Follow the procedure below to download and install the Automotive Control Program and Total Phase
Cheetah Drivers.
Note: The Total Phase Cheetah drivers and cheetah.dll are not distributed by Texas Instruments. Login
credentials must be created for www.totalphase.com in order to download the required software.
1. Install Automotive Control Program (ACP).
e Login to www.ti.com/mysecuresoftware
e Click “Access” on DLP Auto HUD Gen 1.5 - DLPC120 Automotive Control Program (Object)
m DLP Auto HUD Gen 1.5 - DLP-AUTO-HUD-GEN1.5-CONTROL-PROGRAM
DLPC120 Automotive
Control Program (Object)
View EULA
8 Software Installation and Setup DLPUO59—March 2018
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« Download the latest version of the Automotive Control Program (ACP) from the Automotive Control
Software Section:

Automotive Control Software

Release Piccolo Bootloader
information SW SwW

Control Program SW Readme

Software

Cal File Format Revision Date

* Run setup.exe
e Follow instructions to completion
2. Install Cheetah drivers.

« Download and install USB drivers for the Cheetah from: www.totalphase.com/products/usb-drivers-
windows

« Note: The installation program should be “Run as administrator” by right-clicking
3. Download and Copy cheetah.dll.
« Download Flash Center software from: www.totalphase.com/products/flash-center
« From the downloaded folder, copy cheetah.dll
* Paste cheetah.dll file into ACP installation directory:
C:\Program Files (x86)\Texas Instruments\DLPC120 Automotive Control Program 1.4.1.XX

e This file is used by the ACP and the Total Phase Cheetah to communicate via SPI protocol with
the DLP3030PGUQ1EVM.

2.4 Konica Minolta® CA-SDK Installation (Optional)

The Konica Minolta CA-SDK is only necessary for system calibration and color point and brightness
analysis. All new EVMs are calibrated before shipping, therefore, this SDK is not necessary for properly
displaying an image with the DLP HUD EVM. However, if using a custom hardware and optics design, the
system will need calibration for proper operation and a Konica Minotla CA-210 or CA-310 and CA-SDK will
be needed.

The CA-SDK can be downloaded from the following link:
www.konicaminolta.com/instruments/download/software/display/ca-sdk/agree.html

2.5 Piccolo Software
Note: The following software is only needed to reprogram the HUD EVM for debug and development
purposes. All new EVMs are programmed with the latest Piccolo software before being shipped.
1. Download Piccolo Software.
* Note: Piccolo Software is available in two versions:

— Evaluation Software: Requires click-wrap license. Only binary code. Good for evaluation
purposes

— Source Code: Requires signed software license agreement. Good for development and debug
purposes.

— For more details, please contact a Tl applications engineer
e Login to www.ti.com/mysecuresoftware
« Click “Access” on the appropriate product directory

— Evaluation Software:

DLPUO59—March 2018 Software Installation and Setup 9
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m DLP Auto HUD Gen 1.5 - DLP-AUTO-HUD-GEN1.5-PICCOLO-SOFTWARE-EVAL

DLPC120 Automotive
Piccolo Software Application
and Bootloader for
Evaluation

View EULA

« Download DLP HUD Piccolo Software Version 0.21(74) or higher
* Download DLP HUD Piccolo Bootloader Version 0.1(6) or higher
2. Download and install Code Composer Studio or Uniflash:

e Uniflash: TI command line programmer that is used by the Automotive Control Program to
program the Piccolo flash.

— Download Link: www.ti.com/tool/uniflash

« Code Composer Studio: Interactive Development Environment (IDE) for Texas Instruments
MCUs.

— Includes uniflash installation
— Allows user to view and modify Piccolo source code
— Download Link: www.ti.com/tool/ccstudio

10 Software Installation and Setup DLPUO59—March 2018
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Quick Start

3.1 Quick Start

This section explains how to connect a PC to the DLP HUD EVM and display images or videos. For kit
assembly instructions, please see the DLP3030-Q1 Combiner HUD EVM DLP3030CHUDQ1EVM User's
Guide (DLPUOG5).

Follow these steps to display an image:

1. Install the Automotive Control Program and Cheetah Drivers as described in Section 2.3 above.

2. Connect an HDMI cable from the PC to the Type A HDMI Connector on the LED Driver Board. See
Chapter 1, LED Driver Board Connections to locate the HDMI connector.

3. Connect the Cheetah USB adapter from the PC to the SPI Communication Connector on the LED
Driver Board. See Chapter 1, LED Driver Board Connections to locate the SPI connector.

4. Open the Automotive Control Program (ACP).

& Connection (Ctrl + Alt + C)

System Connection
Tl 5P| Protocal - Cheetah

- Disconnected —

5 |

I Connect ‘|¢|

[ srom et Comnoct H\\

5. Click Connect as shown in the image above. The “System Not Connected” box will turn to “System On”
or the SPI protocol menu shown in Step 6 will be displayed.

DLPU059—-March 2018 Quick Start 11
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Protocol & Adapters
TISPI Protocal
'l Chectah SPI hitp://www totalphase com/products/chestah_spi/
Cheetah Settings
Mode |Mode 3 -
Bit Rate 100 Khz _\_/_
Byte Delay 1000000 ns
Restore Defaults ] SCK Polarity
7
1 ok || Cancel

6. If the SPI Protocol menu is displayed, select Cheetah SPI. Note: This menu is only displayed the first

time ACP is used.
7. Click OK.

- Connection
-- System Configuration
- Calibration and Carfig File
' em Control
8 | Dimming Control
— 1 Dlisplay Mode and Command Lists I
- Temperature Compensation
i =~ DMD and Heater Cortrol
- Ltilties
‘... Personalized Tabs

;; Refresh Available Lists ‘

i@ System Control > Display Mode and Command Lists (Cid + Alt + M)

Display Mode

Bxtemal Video Resolution

9

864 480 - 18208 x 25970 -€ |

Splash [

)

Test Pattem [

)

Command Lists

Type

Lists

8. Navigate to System Control > Display Mode and Command Lists from the menu on the left.

12 Quick Start
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9. Select an external video resolution, splash image, or test pattern to display. The EVM is configured to
operate with an external video resolution of 864 x 480.

* Note: Please see Section 3.2, External Video Troubleshooting for additional help.

TMP411
Temperature Monitor IC

.3 5450 DMD

10. Navigate to System Control > Dimming Control.

11. Change Backlight to adjust brightness. Backlight value range is 0 to 65535. Backlight 700 to 1000 is
recommended for indoor settings.

3.2 External Video Troubleshooting

This section describes the most common issues with displaying external video and the solutions to those
problems. Table 3-1 lists the most common external video issues and the sections with the solutions. For
help with issues not described here, please contact a Tl applications engineer.

Table 3-1. Common External Video Issues

Section Error

Section 3.2.1 Blank screen is displayed on EVM

Section 3.2.2 Image is flipped

Section 3.2.3 PC resolution is changed when EVM is connected

3.2.1 Blank screen is displayed on EVM

The most common reasons for a blank image on the EVM are the following:
1. The HDMI cable is not connected properly.

e Solution: Check HDMI connection. Make sure HDMI cable is properly installed in the PC and the
EVM.

2. The PC’s external monitor setting is in the “Computer Only Mode.”
e Solution: Press “Windows + P”, then select “Extend” as shown in the image below:

DLPU059—-March 2018 Quick Start 13
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Computer only

I R - TR+ (| ARV A MPTI

Duplicate

Extend

Projector only

3.2.2 Image is flipped

The HUD EVM contains commands to flip the image. Follow the instructions below to flip the image.

e e System Control > Display Mode and Command Lists (Ctd + Alt + M)

- Connection
B- System Configuration
-- Programming - Piccolo Flash
B- Programming - ASIC Flash
- 5P| Flash Program (Chestah SPI)

[=- Calibration and Corfig File
‘... Calibration File {0 Errors)
- Config File (0 Emors)
i Program Calibration Data {Cheetah SPI)
- Calibration Wizard
em Control
1 |Dimming Contral

— Display Mode and Command Lists
emperature Compensation
MD and Heater Control

l j; Refresh Available Lists l

Display Mode

Extemal Video Resolution

Command Lists

2

864 480 - 864x 480 - 60 Hz ~ |

Splash [

L

Fip 11

7

ILists [

Test Pattem [

- 3

Bezel Offsat

Image Flip 1
Image Flip 2 ’

Image Flip 4

1. From the Automotive Control Program, press (Ctrl + Alt + M), or navigate to System Control >
Display Mode and Command Lists from the navigation pane on the left side of the window.

2. In the Command Lists section, select Flip from the Type drop-down menu.

3. From the Lists Drop Down menu, select a flip type. The flip is applied immediately when it is selected.
Select the one that is appropriate.

3.2.3 PCresolution is changed when EVM is connected

If the PC is trying to duplicate the image on the EVM and the monitor, then the PC resolution can be
changed. To fix this, change the PC’s external monitor setting to extend:

* Press “Windows + P”, then select “Extend” as shown in the image below:

Computer only

e

Duplicate

Extend

Projector only

14 Quick Start
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Control Program Tabs

4.1 Control Program Tabs

The Automotive Control Program has several tabs that can be access from the left side of the window.
The tabs are organized for functionality into the following categories:

Connection: Shows system status and information
System Configuration: Used for programming and calibrating the system

Calibration and Configuration file: Used for viewing, selecting, modifying, and programming
calibration and config files

System Control: Used for display, dimming, and other system controls
Utilities: System debug and characterization tools
Personalized Tabs: User created tabs for easy access to functions

I
5 - Connection

+ System Configuration

+- Calibration and Config File
+)- System Control

+- Uilities

+- Personalized Tabs

The following sections explain each tab in detail.

4.2 Connection

The connection tab controls connection to a HUD EVM, displays information about the status and software
of the EVM, and controls connection to a light meter.

DLPU059—-March 2018 Control Program Tabs 15
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[ -+ | Connection (Cird + Alt = C)
System Connection Light Meter Connection >

TI 5P| Protocol - Cheetah

1 - Connected —

L ooes [T

Not Connected

Averaging Mode [ AUTO >

] Fero Cal
2 | Max Luminance 999 rits
e oo |
3 Piccalo-ASIC 12C Clock Rate CA-210 Instruction Manual
[4m Khz -] CA-210 SDK Download Page
Software Status System Information
A ’ Read Status | ‘ Floid Gt s

Calibration - Cal File might have been modified Type Information

Calibration - Config File might havebeenmodfied | | |(eonsssswevmmmmmmmm T

Flash Wersion - Config File Version Mismatch Piccolo: SW Mode Application Mode

SP1 - Escape character detected Piceola SW Versian 0.18(87)
DLPC120 RTL Version 1.04B5)
Cal Format (Piccolo) 0003
i Foanal (Ficcoolo) 0008
Cal Data Idertifier £09BF385
Cfg Data Identifier 334EBAIS
ASIC App Fash Data 854EBA3S
ASIC Initialization Type ODT - OFF
Flash BIST Result Pass
Hash BIST CheckSum D47FB2AZ
System BIST Resuft Walid
‘System BIST CheckSum 6FB43910
DMD JTAG BIST Resut Pass
DMD Device 1D OBB1BOZF
DDRZ BIST Result

Pass

1. System Connection: Displays the connection status of the PC to the Cheetah. Click
Connect/Disconnect to connect or disconnect from the Cheetah. Click the settings button to modify

protocol.

2. System ON/OFF: Shows system state. Click to change state between ON/OFF. State is UNKNOWN
when the cheetah or the EVM are disconnected from the PC.

3. Piccolo-ASIC 12C Clock Rate: Allows selection of I2C communication rate between Piccolo and
DLPC120. Only 400 kHz should be used.Software Status: Shows status of the current software. Click

"Read Status" to update status.
4. Software Status: Shows status of the current software. Click "Read Status" to update status.

16 Control Program Tabs
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5. Light Meter Connection: Click Connect to connect to the CA-210 or other compatible light meters.

e Averaging Mode: Determines how many measurements the CA-210 takes internally. AUTO
setting is recommended.

¢ Max Luminance: Maximum brightness allowed by the light meter.

6. System Information: Lists system software versions and Built-In Self-Test (BIST) results. Click “Read
System Info” to update.

4.3 System Configuration

The system configuration tab is used to load software onto a DLP HUD EVM. The Piccolo and the
DLPC120 Application Flash can be programmed from this menu.

4.3.1 Program Piccolo Flash

The tabs in this section are used for programming the Piccolo flash using SPI or JTAG. The bootloader
must be programmed using JTAG as described in Section 5.2, Programming Piccolo Bootloader. The
Piccolo Main application can be programmed using JTAG or it can be programmed using SPI as
described in Section 5.3, Programming Piccolo Main Application. Programming the Piccolo main
application using SPI is recommended.

4.3.1.1 Program Piccolo SW—Cheetah SPI

This tab allows the user to program the Piccolo’s main application as shown in Section 5.3. The main
application is provided in a (.hex) format in the Debug directory of the Piccolo main application project on
www.ti.com/mysecuresoftware. See Section 2.5 for help with downloading the Piccolo software.

The Piccolo main application can be loaded using this menu only if the bootloader is already loaded on
the system, and the system is in bootloader mode. The bootloader can be loaded using JTAG as shown in
Section 5.2. The system can be changed to bootloader mode using this menu.

DLPU059—-March 2018 Control Program Tabs 17
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[ I+ System Configuration > Programming - Piccolo Hash > Program Piccolo SW (Chesetah SPI) (Cid + Alt + B)

Bootloader Settings File:
| Browse | C:\Program Files {86} Texas Instruments-0LP"Automotive Control Program 1.3.0.4045ettings " ¥mis BootloaderSettings xanl

Piccolo Main Application { hex file):
| Browse | ChUsers'al221326"\Downloads \HUD_Piccolo_SW_Release 0. 18{67)"Application Code Binany'\Piccolo_TMS320F28023_Application _"J

Get Mode | Date Modified: 10/16/2014 10:22:38 PM
| Program
Toggle Mode 4

3
This page aﬂows you to program the Piccolo Application Software to Settings
Piccolo Intemal Flash Memorny using the help of bootloader software.
A valid bootloader should be present in Piccolo flash to perform this Hash Erase wait 20 ssc
operation. 5 time {per sector) =
The system should be connected as shown in the diagram. el s 12712 words
Steps to Program:
1. Load the Bootloader XML {f not already loaded).
2. Load the Piccolo Main Application. Tip:
3. i the cument mode is "Application Mode” or "Unknown Mode™,
click "Toggle Mode" to bring it in "Bootloader Mode". I already If the Piccolo does not switch to bootloader mode when
in "Bootloader Made", skip this step. "Togale Mode™ is clicked, you can attempt resetting the
4. After the cument mode is switched to "Bootloader Mode”, board. This should be done while "Toggle Mode” is running.

programming is enabled.
5. Click "Program” to program the Flash.
&, To goto the Application, click "Toggle Made™.

=

Piccolo
# m i
el ° l

cathe

1. Bootloader Settings File: Stores settings required to program the Piccolo. Default file is provided with
Automotive Control Program. Do not modify unless required.

2. Piccolo Main Application (.hex): Piccolo Main Application. Provided with Piccolo Main Application
software release on www.ti.com/mysecuresoftware . Click Browse to select file for programming

3. System mode and State: Displays and changes state of the system between Bootloader and
Application Mode.

* Bootloader Mode: Allows update of Piccolo main application via SPI

e Application Mode: Normal operation mode for EVM

« Get Mode: gets the updated status of the system mode

« Toggle Mode: used to switch between bootlader mode and application mode
4. Program: Click to program selected Piccolo Main Application to EVM.
5. Settings: Piccolo programming settings.

* Flash Erase Wait Time: wait time between erase of each Piccolo flash sector

« Packet Size: size of packets written to Piccolo Flash

4.3.1.2 Program Piccolo SW—IJTAG, Uniflash

This page allows programming the Piccolo Flash—bootloader or main application—using a JTAG emulator
and Uniflash as shown in Section 5.2.

Uniflash is a command line programmer for Tl target devices. It is part of the Code Composer Studio
installations for versions 5.4 or higher. It is also available for free from the following location:

18
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* Uniflash Download Link: www.ti.com/tool/uniflash

QO System Configuration > Programming - Piccolo Aash > Program Piccolo SW (JTAG. UniFAash) (Cid + Alt + U)

Thiz page allows you to program Piccolo software using UniFlash which
is @ command line Programmerfor Tl Targets. UniFlash is part of Code
Composer Studio installation from version 5.4 onwards.

You can also get this tool free of change from Tl website mentioned
below:

http:/ A ti comAool Auniflash

Piccolo
MCU

Pleaze connect the system az shown in the diagram.

gram |Saﬂings%
- Target Canfig File {coxml) | Chlsers'\aliZ21326\worspace_vh_4"HUD_PiccoloBootloader SW_Release V. 1{6"HUD _Piccolo_Bootloader 5
[ Uriflash bat Executable | CMivcesviheos_base'scrptingexamples wuniflashcmdLline uniflash bat
[ Piccolo out file | Chlsers'aliZz21 326 \workspace_vh_&\Piccolo TMS320F28023 HUD |LED Controfler\Debug*Piccola_TMS3: E
Date Modified: 12/15/2014 10:48:22
Start Programming

Command Line log

1. Program: Section for selecting the files used to program the Piccolo flash and to program the Piccolo
flash.

» Target Config File: File that specifies which JTAG emulator is being used for programming the
Piccolo. Two files are provided with the Piccolo software projects—one for XDS100 and one for
XDS510.

« Uniflash.bat Executable: TI command line programmer executable. Provided with Code
Composer Studio version 5.4 or higher. Also available as standalone tool from
www.ti.com/tool/uniflash.

e Piccolo.out File: Compiled C code for Piccolo bootloader or main application. Provided in Debug
directory of software project

2. Command Line Log: Log to display programming log. Used for debug purposes if necessary.
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4.

e < System Configuration > Programming - Piccolo Hash > Program Ficcole SW (JTAG. UniHash) (Cid + Alt + U)

This page allows you to program Piccolo software using UniFlash which
is a command line Programmer for Tl Targets. UniFlash is part of Code
Composer Studio installation from version 5 4 onwards,

You can also get this tool free of charge from Tl website mentioned
below:

hittp . Awwew ti comtool‘uniflash

Piccolo
MCu

Please connect the system as shown in the diagram.

. F‘mg_mm_i Settings |

Sectors to Erase

[@] Sector A
[¥] Sector B
[¥] SectorC
[7] SectorD

3. Sectors to Erase: Determines which sectors to erase before programming:
e Sector A: Bootloader

* Sector B and C: Piccolo Main Application
e Sector D: Piccolo Calibration and Configuration file

3.2 Program ASIC Flash

This tab allows programming the SPI Application Flash on the EVM as shown in Section 5.5.

To program the application flash, the Cheetah SPI adapter needs a direct connection to the application
flash. This can be done on the EVM by clicking the Switch SPI bus button on this page. This disconnects

the Cheetah from the Piccolo and connects it to the application flash. Note: The EVM must be restarted to
reconnect to the Piccolo.

20
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[« > System Configuration > Programming - ASIC Hash > 5Pl Hash Program (Cheetah SPI) (Od + Alt + F)
1
1 File to Program {Choose fram Corfig file or Binary file or Intel Hex File):
— Browse |
J_"ﬁHIEM| [F{f.ad Tal et] | Erase | [ Program ] I Verfy I | Erase + Program + Verify ] | Close
2
page allows you to program the ASIC 3

pation flash using
Cheetah SP| Adapter. This requires a directcorrmection to 5P| Flash. |

Control Program successfully connected to 5P| flash.
If you have the right hardware that supports single SPI connector for

both Piccolo and ASIC SP1 Fash, and the right software which supports
switching SP| bus, you can click "Switch 5P| Bus” to connect to the
5P| Fash. Flease note that once switched to SP| Flash, a manual reset
is required to connect the 5P| back to Piccolo.

Binary View

For alder hardware, you might need to manually connect the system to
5P| Flash device as shown in the diagram,

‘ ASIC SPI
Application

= ﬁ Flash
L,

Target Device | Micron - M25P064A 64-Mbit 3.3V -

| Adodetect || LoadPatsFie. |

Selected Device Information

[7] Ovemide Max Bit Rate 16000 KHz

Advanced >»

Micron
Device Name M25P{}54A Ed»l'\ﬂbrt 33’«"
i]em'ce Description .I'\"Iic:ron M25P644 B Megabyte ... -
(Ijapac.'rty . E»BE»BEDé I:qrtés
M Bit Rate | 16000 KHz

Browse and select config or flash binary file.
SPI flash mode indicator.
Actions for SPI flash memory.

Target Flash Device Information: Used for selecting, detecting, and viewing information about the
target SPI flash.

e Target Device: Drop Down menu to select from list of flash devices
e Auto Detect: Click to automatically detect flash device
e Load Parts File: Click to Load Flash device XML if Auto Detect cannot successfully detect the part
e Selected Device Information: Information about the selected flash device
1. Override Max Bit Rate: Click to manually set Max Bit Rate

2. Advanced>>/ << Button:Click to switch between Advanced and Simple view of flash device
information.

5. Binary View: Displays binary data of selected file.

PwbdPR
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4.4 Calibration and Config File

The calibration (cal) and configuration (config or .cfg) file are stored in the Piccolo’s flash in sector D. The
config file contains data about the system’s capabilities, such as its display modes. The cal file contains
information used for dimming.

This section allows browsing, editing, and programming of the cal and config file as shown in Section 5.4.
The calibration wizard can be used to generate a new cal file. See the DLP HUD Calibration Guide to
learn how to generate a new calibration file.

4.4.1 Calibration File

] Calibration and Config Rle > Calibration Fle (1 Bmors) (Cid + Alt + A)

Calibration File

Browse [ Show Additional Information

Recent Calibration Files

Training_Example 2

1. Browse: Click to open a saved calibration file.
2. Recent Calibration Files: Click a file name to open a recently saved cal file.

(<] Calibration and Config Fle > Calibration Fle (0 Brors) (Gid + Alt + A)

Calibration File CAUsersh\al221326\Documents™ Training \Example_Output.cal
3 E] [ Save As ] [ Verify ] [ Close ] [7] Show Additional Information

| Read-Only View IFiIe Creation Details I Defaults | Calibration Tables | Cther | Charts | Binary Data I Log File | 0 Emors /0 Wamings
=]

4

HUD Calibration File

Calibration File Format | 0008

m

Calibration ID 0xCE135D76
Calibrated? NO
Contents >

File Creation Details
Power On Defaults
Features EnabledDisabled
Temperature Tables

Sensor Gain Mapping

3. Read Only View: Shows contents of the opened calibration file in a read-only view.
4. Print/Print Preview: Click to print or preview a printed cal file.
5. Contents: Click Links to jump to content in the cal file.
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oo Calibration and Config File > Calibration File (0 Errors) (Ctd + Alt + A)

Calibration File CAhlsershalZ21326 \Documents' Training\Example_Cutput cal
H Save [ Save As ] [ Werify ] [ Close ] [ Show Addtional Information
I |
Read-Only View || File Creation Detail oy | Calibration Tables | Other I Charts | Binary Data I Log File I 0 Emors / 0 Wamings
6

Auto-cal Creation Details
Cantrol Program Version 3.040

Calibration ID CB135076 Piccolo Software Version  [ERES

Date pEHHESREL:]

Calibration Format 0008

Additional Information

1.
1
Time IERL¥H
Engine Description Input Calibration File LG /s M=y s -2 |
Input Corfig File ||kl M=l X}

Input Cfg Flash Build 1D (x4B516114

Dimming LUT Group Index 0
- Light Meter
General Comments PWM Resolution [l
User Pattem [ Calibrated [7]

6. File Creation Details: This tab shows information about how and when the cal file was generated.

7. Calibration ID: This ID is automatically generated when the cal file is created. It needs to be updated
when changes are made to the cal file. Click “Generate” to update.
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Q Calibration and Config File > Calibration File (0 Brors) (Cid + Alt + A)
Calibration File CAalUsers\al221326"Documents Training Example_Cutput .cal
= [ Save As ] [ Werfy ] [ Close ] [T Show Additional Information
8

| Read-Oniy View | Fie Creation Detais| Defaults [Callation Tables | Other | Charts | Binary Data | Log File | 0 Erors / 0 Wamings

Defaults Featurse Enable/Disable
Backlight 42768 [] Temperaturs Compensation
Base Temperature C VAC
9 PWM Period 1200 [T Woltage Monitoring 10
Master ON

Default Dimming LUT/CMT

Naote:
Dimming LUT Ind 0 The default Dimming LUT group is automatically
mming nease populated by Aute-Cal. Selecting a different
CMTID 0 Dimming LUT can cause nondinear dimming and
11 wrang white-poirts.

Mote:
Command Lists to run during startup can be selected in the config file defaults page.

8. Defaults Tab: This Tab is used to set the default settings of the cal file. These settings are used by
the EVM at startup if the calibration file is programmed on it.

9. Defaults Section: Sets the initial system state at power-on.
e Backlight: Default brightness of the system (0-65535)
« Base Temperature: Temperature table to be used if temperature compensation is disabled
e PWM Period: Period of PWMs used to generate LED target levels
* Master ON: Determines if system should start up in Master On/Off mode
10. Feature Enable/Disable:

e« Temperature Compensation: Adjusts LED PWMs based on temperature. Only recommended if
system has been calibrated across operating temperature range.

* VAC: Digital Dimming function for use at low brightness levels. The backlight value for VAC enable
is defined in the calibration tables

* Voltage Monitoring: Turn on/off voltage monitoring at startup.

11. Default Dimming LUT/CMT: This section selects the default dimming table and gamma to use.This
section is automatically populated by calibration.
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[ I Calibration and Confiig File > Calibration File (0 Evors) (Cid + Alt + A)

Calibration File CAlUzers'a0221326" Documents® Training \Example _Output.cal 16
| H Save | Save Az I | Verty J [ Close [[7] Show Additional Information I
| | ReadOnly View | File Creation Details | Defauits| Calibration Tables—=s— | Charts | Binary Data | Log File | 0 Evors /0 Wamings |
fwvailable Temperatures - Select any temperature in the table below 12 14
to dis Illzrtyam’;e:l::Ellil:uatit.'ln data for the selected temperature in the [ T mm—— = ]
13
i Temperaturs WAL Mode Switch Backlight
g
| 645 ]
i ' |
#¥| | [
= T U
Calibration Data for selected Temperature
15
Backlight LDC Index Gain ot Limit PWM Red PYIM Green PWM Blue PWM -
65535 0|1 - 56797 | 19371 | 33135 16312
32768 0|1 - 56797 | 8346 | 15717 7166
32767 1] - 56797 | 12463 21818 10631 |-
28000 1|1 - 56757 | 9844 | 18213 8533
27939 2|1 ~ 56757 | 11016 | 19714 9371 |—

12. Calibration Tables: This tab shows calibration look up tables used by the Piccolo to set LED PWMs.
Calibration temperatures for all temperatures can be viewed from this tab.

13. Temperature Data:
e Temperature: Lists all the temperatures for which calibration tables are stored
« VAC Mode Switch Backlight: Sets backlight at which digital dimming should be used if enabled

e Calibrated: Shows whether the stored calibration data was generated from a calibration procedure
or not

14. Add Transition Temperature: Adds all necessary tables for transition temperatures if they are not
already present in the cal file. Note: This is needed for DLP3030-Q1 operation.

15. Calibration Data for Selected Temperature: Dimming table for the selected temperature.

16. Show additional information: Displays informational auto-calibration results in the calibration table,
such as calibration targets and errors.
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Calibration Data for selected Temperature
+ InsetRow  Ctrl+Ins Backiight LDC Index  Gain B
X Delete Row  Ctrl+Del :.
* |¥ cu ChrleX o= Insert Row Ctrl+Ins 171
Ba| Copy CtrleC X Delete Row Ctrl+Diel
Cait [{% Paste Ctrl+V & Cut Ctrl+X -
|

Set Temperature Data 93 Copy Ll i

I I Fi— -1k —La LI Tl FER P | [ ﬁ PEStE Ctr|+v -

Show backlight calibraticn log -

17. Right Click the rows in the calibration tables or the temperature table for additional options.

[ I Calibration and Config File > Calibration File {0 Errors) (Cid + Alt + A)

Calibration File

Clsersh\alZ21326%\Documents' Training\Example_Output cal

[ Save fs ] [

Werify

J

Close l [ Show Additional Information

| Read-Only View | File Creation Details | Defauls | Calibration Tables

Other IEharts | Binary Data | Log File | 0 Emors / 0 Wamings

Sensor Gaing

Set the sensor gain values available in the system here.

Gain00 1
Gain( 4
Gain10 8
Gain11 16

18

18. Other: Input the photodiode sensor gains available on the LED driver. TI EVM has 1x, 4x, 8x, and

16x.

26
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L] Calibration and Config Fle > Calibration Fle (0 Brors) (Cird + Alt + A)
Calibration File ChUsers\a0221326\Documents’ Training \Example_Output .cal
- [ Save As l [ Verify ] [ Close l [T] Show Additional Information
; 19
| | Read-Only View | File Creation Details | Defaits | Calbration Tables | Other] | Charts Data | Log File | 0 Erors / 0 Wamings |
I
- Maijor Grid
Temperature (C) Chartto Display [ Backlight /s CIE'Y - |
7] Minor Grid
25 20
] ) 3
[C] 65 Dimming Curve
100 —— Brightness for 25 C
21
80 ,/
Backlight
0 /
65535 ., 0
w /
-
=
= /
[ Plot Logarthmic 40 F

20 /
L

19 10019 20019 30019 40019 50019 60019
Backlight

19. Charts: This menu creates various plots for the data in the calibration file.

20. Select the plot to display.
21. Select the temperatures, backlight value range and scale to display.
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Q Calibration and Config Rle > Calibration Fle (0 Emors) (Cid + Alt + A)

Calibration File Clsers'a0221326\Documents' Training \Bxample_Output cal
= [ Save As ] [ Verify ] [ Close ] [T] Show Addtional Information

| Read-Only View | Fiie Creation Details | Defauits | Calibration Tables | Other | Charts || Binary Data | Log Fie | 0 Evors / 0 Wamings

[ View Cal Binary Data 22
00000000: 41 43 46 4c 30 30 38 30 07 S5c 00 00 éc €b 01 48 ACFLOOBO.\..lk.H »
00000010: 06 74 00 OO0 00 10 00 00 54 76 cb 13 bl 14 4b 51 cBBoocoooc ]Jv....KEQ I
o00Q0020: 06 08 00 00 0O 22 00 0O 00 03 ££f £f Ob 24 0O 0O ..... ~“ceccceczocos L
00000030: 00 00 00 2c O4A 33 00 00 00 2c Q00 2c Od 34 00 00 ...,.3...,.,-4.. 3
00000040: 00 58 00 2c 06 84 00 OO0 00 22 OO0 OO OO OO OO OO X.,..... Jcccoeoe
00000050: bl 14 4b 51 06 a2 00 00 03 46 00 00 ff ff 4b ab ..EQ..... Zc o o olshe b
00000060: 81 ab 3f b8 dd dd 00 00 80 00 20 Sa 3d 65 1b fe ..2......... ==:-:
00000070: dd dd 00 00 7f £f 30 af 55 3a 29 87 dd dd 00 01 ....0.0.U:).....
00000080: 6d 60 26 74 47 2b 21 87 dd dd 00 01 6d 5Ff 2b 08 m &tG+!..... m +.
WU, U Ve £T IO UdU Ul UU U a0 LU 4T A" I- T 21 - - - [ A Ma e a o L4

22. Binary Data: Click “View Cal Binary Data” to view the binary data stored in the cal file.
(] Calibration and Config Rle > Calibration Fle (0 Brors) (Gd + Alt + A)

Calibration File ChUsers\al221326"\Documents* Training\Example_Output cal
= [ Save As H Verify H Close ]DShowAddi‘tionaI Information

: | Read-Only View I File Creation Details | Defaults | Calibration Tables I Cther | Charts I Binary Data I Log File

10 Emors /0 Wamings

This page shows the calibration log file, f it is available in the same directory with the same name as the opened 23 b file, but with extension of log

Calibration Wizard - Configuration -

1.2.0.40

0.18({&7)

C:\Usersha02Zl3Ze\Documenta'\Training

Training Example._cal
C:\Usersh\alZ2liZe\Documents\Training\Training Example.cig

Control Program Version
Piccolo Software Version
Working Directory

Input Calibration File
Input Config File

Config File Flash Build ID Ox4B51B114
Light Meter Used CAZ10
DHM Resolution (Scale Factor) :© &5535 (1)

23. This page shows the calibration log if it is available in the cal file’s directory with the same name as
the cal file.

(] Calibration and Cenfig Rle > Calibration Fle (0 Brors) (Gid + Alt + A)

Calibration File CAlUsers'a0221326%\Documents'\ Training\Example_Output cal
= [ Save As ] ’ Verify ] ’ Close ] 7] Show Additional Information
| Read-Only View | File Creation Details | Defauits | Calibration Tables | Other | Charts | Binary Data | Log File | 0 Erors / 0 Wamings |

24

Mo Severty Type Description

24. Errors/Warnings: This page shows any errors or warning in the cal file.
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4.4.2 Config File

] Calibration and Config Fle > Config Fle (0 Brors) (Cid + Alt + 0)

Config File 1

| Browse I =

Recent Config Files |

Training_Example 2

1. Browse: Click to open a saved config file.

2. Recent Calibration Files: Click a file name to open a recently saved config file.

Q o Calibration and Config Rle > Config File (0 Emors) (Gird + Alt + O)

Canfig File CAUsers"al221326\Documents’ Training\ Training_Example cfg

3 el Save | Save As H Werify ]I Close

| Read Orly View [Defauts | 0 Emors / 0 Wamings | ASIC Fash Data |

[ Show Additional Information

[ Show Additional Information

23

4
Configuration File

File Format 0008

Flash Build Identifier | 0x4B51B114

Date and Time Monday, September 29, 2014 4:45:37 PM
Contents >

Temperature Information
Dimming LUT Groups
Startup Command Lists
Command Lists - Splash

Command Lists - Test Patterns

Command Lists - External Video
Command Lists - Other
Extra Information

3. Read Only View: Shows contents of the opened config file in a read-only view.

4. Print/Print Preview: Click to print or preview a printed config file.
5. Contents: Click the links to jump to content in the config file.

S

m
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® © | Calibration and Config File > Config File (0 Errors) (Cid + Alt + 0)

Corfig File CiUsers'a0221326"\Documents Training 4 Training_Example cfg

[ Browse: ”HSam H Save As ][ Werify ” Close ]SthditionaIlnfonnation

| Read Only View| 2 Defautts | 0 Emors /0 Wamings [ ASIC Flash Data|

6
Config Format oooe
Flash Euld Idertfier ~ (x4BSTET14
7 pmmand Lists to execute at Startup
Type MName Address

| n | Test Pattem

6. Defaults: This tab is for viewing and modifying the command lists that are run at startup. See
Section 4.4.2.1, Modifying Default Command Lists for instructions.

7. Click buttons to add, delete, or reorder commands lists to be run at startup. Command lists are run in
order from top to bottom.

8. Shows the command lists that will be run at startup. Command lists are run in order from top to bottom.

' ® © | Calibration and Config File > Config File (0 Enrors) (Ctd + Alt + 0)

Config File: CAlsers\al221326%Documents’ Training . Training_E<ample cfg

| Bowse |[diSave || Saveds || \Veify || Close | [C] Show Addiional Information

| Read Only View | 2 Defauts | 0 Emors / 0 Wamings ||ASIC Flash Data |
0 Emors 0 Wamings 9

Mo Severty Type Description

9. Errors/Warnings: This tab shows the Errors and Warnings in the config file.
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© © | Calibration and Config File > Config File (0 Emors) (Ctr + Alt + 0)

Config File Chlsers'al221326\Documents™ Training*. Training_Eample ofg

l Browse ][HSE'IF& H Save fs H Verify ][ Close ]%w.ﬁdd'rtionallnfonnation

| Read Only View | 2 Defauits | 0 Emors / 0 Wamings| ASIC Flash Data |

If
10

ooo00000: ba 01 OO0 OO0 OO0 OO0 OO0 OO0 £8 01 OO0 OO OO OO OO OO0
00000010: £5 01 OO OO0 O1 OO0 OO0 00 fa 01 OO0 OO 09 04 0O 0O
00000020: fa 01 00 00 Ob Oc 00 00 fa 01 00 OO0 Of 10 0O 0O

View ASIC Flash Data | Save ASIC Flash Filz ||| Program ASIC Flash ”

10. The DLPC120 App Flash data can be viewed and saved from this tab. Click View ASIC Flash Data or
Save ASIC Flash file to view or save the flash data.

11. Click Program ASIC Flash to jump to ASIC Flash Programming tab .

4.4.2.1 Modifying Default Command Lists
This section shows how to select which command lists to run at start-up.

To add a new command list, navigate to the Defaults page on the Calibration and Config File>Config
File tab. Then, follow these steps:

Command Lists to execute at Startup

Type Mame

SIS

1. Click Button to add Command List.

DLPU059-March 2018

Control Program Tabs 31
Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=DLPU059

TI Information — Selective Disclosure i TEXAS

INSTRUMENTS

Calibration and Config File www.ti.com

Select the cm'hmarjld lists to run at startup, You can select more than one to add to the list.

Mame Address Cormments =
External Video — 2 > ‘E

[F] 320 120- 60 Hz (6409E '

|E|32'|]x'|ﬁﬂ-ﬁ'|]Hz (eB40AS0

(7] 320 x 240 - 60 Hz (beE4A0B20

400 2 240 - 60 Hz (e640BCD

(] 480 x 240 - 60 Hz (c640C80

Emﬂxﬂ-ﬁﬂHz 640000

[ 608 x 624 - 6D Hz (eB40DAD

[] 640 x 160 - 6D Hz (cB40EAD

(] 640 x 240 - 60 Hz (c640EED

[F] 640 480 - 60 Hz (40F8D

[ onn .« 400 . 60 U, D EA 10 3 b

[0k || Canesl ]__

2. Select the command list(s) to run at start-up.

3. Click OK.
Command Lists to execute at Startup
Type Mame
Extemal Video 864 x 430 - 60 Hz

Image Hip 1

FIEIEE

4. Select Command lists and use arrows to reorder as desired. Command lists are run in order from top
to bottom.

& © | Calibration and Config File > Config File (0 Errors) (Ctr + Alt + 0)

Config File 6

[ | | Save ] [ Save As [ Werify ]i[ ] Show Additional Infarmation

5
Read Only View | #* Defaults ﬂEﬂwsfﬂWmiigsIﬂSKIHaa‘iDﬂa

5. Click Verify to check for errors. Errors and Warning will be displayed in the Error/Warnings tab.
6. Click Save or Save As to Save file.
7. Program calibration and config file as shown in Section 5.4.

« Note: Updating DLPC120 App. Flash is not required.
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4.4.3 Program Calibration Data (Cheetah SPI)

This tab has the following functions:

» Programing the selected cal and config file to the EVM. See Section 5.4 for more details.
» Viewing the Memory Map of the calibration data

» Changing Programming settings

* Viewing Calibration Binary

* Viewing DLPC120 Flash Build Information

[ Calibration and Config File > Program Calibration Data (Cheetah SPI) (Ctd + Alt = P)

VWerfy and Program \\'\-.\ - >,
i 1
1 :
This page allows you to program the loaded calibration/corfig data Piccolo
to Piccole. The system should be connected as shown in the ( ’ MCU
diagram. : .
. «

1. Click Verify and Program to program selected calibration and configuration file to Piccolo.

Memory Map  (|Settings | Calibration Binary | ASIC Fiash Build Information |
] 2

Memory Data Map of Calibration Data (3784 bytes)

Sections

Calibration Table
[0 Temperature Data
I Sequence Information
| Command Lists
Other

2. This tab is for checking the memory map of the combined calibration and the configuration data.
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| Memory Mag] | Settings | Calbration Binary | ASIC Fiash Build Information

Settings
Fash Eraze wait time {per sector) .ﬂ.ppro_}g_timn_atq Pro_glam
20 :-: se0 LLIELTKIT
4
Packet Size
12712 words 3
| |

3. Adjust the programming settings from this section. If the wait time is too short, programming may fail.
4. Shows Approximate time to Program based on settings.

|_Memor_',r Map LSeﬂings Calibration Binary | ASIC Flash Buik_:llllforrnatian|

l Read Cal Data from Ficcolo I >

00000000: 41 43 46 4c 30 30 38 30 07 S5c 00 D0 28 12 01 4c ACFLOOBO.A..(..L
00000010 D& T2 D0 00 0C 1D 00 00 aa 06 03 bl bl 14 4b 51 T (e e (i EQ
00000020 06 08 00 00 00 2200 00 00 03 f£fF £Ff b ad 00 00 ..... e e e R
00000030: DO D0 00 2c 04 33 00 00 00 2c DO 2c Od 34 00 OO e e g
00000040: DO 58 00 2c O6 B4 00 D0 DO 2a DO OO0 00 DO DO DO e e (e
00000050 &L 3f 3 Ja 06 a2 00 00 03 48 00 D0 £ £F a3 768 ©O2.f..00.: o v
000000688 42 Th: 87 5a da gf 00 008000 47 33 5T 3 Jcde’ . eZnvewns G3_.<.
00000070 dd dd 00 00 7f £f 66 cd B6 4a 55 d8 dd dd 00 01 SRR W2 IR | 3NN
alaTatalatak=-Tal aA A0 B Sfa T 7T 4T ofn AA A4 AN AN £#A LT+ La =0 ™t Qe w7

5. Click Read Cal Data from Piccolo to read the data currently stored on the EVM.

I Memg[)l Map | Satmngs l Calibration Biﬂﬂl}' | ASIC Flash Build Information |

| Read ASIC Flash Build info | 6

MName Detail

ool Mam Automotive Flash Builder

g L A
Machine Name | LTAO221326

UserName  |a0221326
Buit Time | Monday, September 29, 2014 4:45:33 FM
Flash Buid Idertfier | bc4B51BT14

6. Click to read information about the DLPC120 Flash build stored within the config file.

4.4.4 I|terative Calibration

Use of the calibration procedure is described in DLP3030-Q1 RGB LED Calibration for Automotive Display
(DLPUO59).

45 System Control

This section of the ACP is used for controlling the EVM. It is divided into the following sections:
» Dimming Control: Change the brightness level of the system and take measurements with a light
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» Display Mode and Command Lists: Change Display Modes or run commands lists from the config
file

 Temperature Compensation: Read DMD temperature, enable/disable temperature compensation,
modify TMP411 parameters

 DMD and Heater Control: Modify DMD drive strength and DMD heater PWM parameters

4.5.1 Dimming Control

G System Control > Dimming Control (Ctd + Alt + D)
1 Dimming Parameters
System Mode [Nnrrnal Mode V] PiNs Op Mode CM
Red 18293 (=
Backlight 32,768 = Sensor Gain Tx
Green 24 562 =
WAC Enable LDC Index 0=
Blue 15621 (=
WALC Mode Switch e SEQ Index 1=
Backlight z Current Limit 06, 797 =
CMT Indezx 0=
[ Set | | Get ]
r Point Measurements
2
ight Meter [ v] [ MNew Connection ] ’ Measure ] ’ Save ] ’ Clear
Mormal Mode | Calibration Mods
Mo Backlight Y x ¥

1. Dimming Control: This section is used to control the brightness of the EVM. It allows control of
individual LEDs or all LEDs at once.

2. Color Point Measurements: This section works with a light meter to provide color point and
brightness measurements in the CIE 1931 color space. Light meters compatible with the Konica
Minolta CA-210 SDK are supported.

45.1.1 Dimming—Normal and Calibration Mode

The dimming of the EVM can be controlled in two modes:

 Normal Mode: Used for normal operation. LEDs, DMD sequence, and sensor gain are automatically
adjusted based on backlight value and the currently programmed calibration data.

» Calibration Mode: Used for debugging/calibration purposes. Allows independent control of LEDs,
DMD sequence, and sensor gain.
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[« System Control > Dimming Control (Cir + Alt

System Mode [ MNomal Mode - ]

Backlight | 32,7682
VAC Enable

WAC Mode Switch
Bacldlight

Set | | Get

The mode can be controlled from the System Mode drop-down menu.

45.1.1.1 Normal Mode

In Normal Mode, input a backlight value (0 — 65535) to adjust the system brightness. Individual LEDs,
sequences, and sensor gain will automatically adjust based on the backlight value. The calibration file
stored on the system is used to determine individual LED levels.

€] System Control > Dimming Control (Ctr + Alt + D)
Dimming Parameters
em Mode | Nomnal Mode - Pl OpMode  CM
1 Red 18293 =
Backlight 2768 re— Sensor Gain 1
[ Green 24 562 (=
WAC Enable LDC Index 1] =
Blue 15,621 =
WAL Mode Switch 0= SEQ Index 0=
Backlight = Cument Limit 96,797 =
CMT Index (i
2 3
- Set ] [ Get -

1. Backlight: Backlight value range is 0 to 65535. Dimming Parameters are determined by Backlight
value.

2. Click Set or press “Enter” to update Dimming Parameters based on Backlight value.
3. Click Get to view the system’s current backlight value and Dimming Parameters.

45.1.1.2 Calibration Mode
In calibration, the Dimming Parameters can be individually adjusted.
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18293 =

24,562
15,621
56,797

Op Mode CM
Sensor Gain - x -
LDC Index 1=
SEQ Index 0=
CMT Index e

] System Control > Dimming Control {Cird + Alt + D)
Dimming Parameters
System Mode | Calibration Mode - | PIVis
Fed
Backlight 32,768 = 1
Green
WALZ Enable
Blue
VAC Mode Switch e
Backlight = Cumrent Limit
2 3
: Set I Get -

1. Dimming Parameters: system parameters that affect brightness and color point.
1. PWMs: Target levels for the LEDs and Current Limit:

1. Red/Green/Blue: Optical feedback level for LEDs. Enter value from 0 to 59418

2. Current Limit: Sets current limit for LEDs. 0 to 61166

2. Sensor Gain: Determines gain on the photo feedback sensor circuit. Higher gain results in lower

brightness.

3. LDC Index: Determines LED and DMD duty cycle and operation Mode. In general, lower LDC
results in higher brightness.

2. Click Set or press “Enter” to apply the Dimming Parameters.
3. Click Get to update the system’s Dimming Parameters.

4.5.1.2 Brightness and Color Point Measurements

The Color Point Measurements section is used for measuring system brightness and color point.

Color Poirt Measurements
1 2
Light Meter |D‘\2‘I1] Jl' New Connection B Measure J I Save I [ Clear
1@3@_| Calbration Mode |
3 Mo Red Green EBlue i % y LDC Index Gain
v T 5 [ az000 |33000 |93.4362 03155 [02718 o [1x
12 54000 | 49000 | 25000 1931237 062 03200 lo ™
E | 40000 | 43000 | 25000 59,4057 03303 03228 lo |1
la | 30000 | 49000 | 25000 85.8528 ‘03138 03243 o ™
5 30000 | 4900 | 22000 857432 03206 03386 o ™
s | 30000 | as000 | 23000 857922 03183 03342 o [t
7 | 30000 | as000 | 24000 853110 03158 03293 lo ™
i SoOo00 Aooon SAnon oo o000 loadan Laanc ¥s 4

1. Click New Connection to Connect to the light meter.
2. Click Measure, Save, or Clear to take, save, clear measurements.
3. Measurement Results: Shows measurement results:

1. Normal/Calibration Mode: Shows the mode in which the measurement was taken.

ok~ wnN

Red/Green/Blue: Shows the PWM of the LEDs when the measurement was taken.
Y/xly: CIE 1931 brightness and color point measurements.
LDC Index: LDC index of measurement.
Gain: Optical Feedback Gain.
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4.5.2 Display Mode and Command Lists

€]

1

This tab changes the display mode of the system and also runs various other command lists that are
available in the config file.

System Control > Display Mode and Command Lists (Cid + Alt + M)

Il + Refresh Avaiiable Lists ‘

Display Mode Command Lists

Bxdemal Video Resolution v]

Splash [ v]

Test Pattem [ v]

Type [ v] 4

o | 8

Sequence Table & Gamma Selection Bezel Offset

Sequence [Sequence Table 1 "] Verical Cffsat 0 pocels 5

453

Gamma [Enhanced Gamma v] Horizontal Offset 0= piels

. Click Refresh Available Lists to read the command list data stored on the connected Piccolo and

update the drop down menus on the page.

. Display Mode: Menus to select the display mode.

1. External Video: Select resolution from drop down menu to put system in external video mode and
display selected resolution.

2. Splash: Select an image from the config file to display.
3. Test Pattern: Select a test pattern from the DLPC120 to display.

. Sequence Table and Gamma Selection: Change the sequence table or Gamma.

1. Note: This section is only available in Calibration Mode. The gamma or sequence update is not
completed until the system is changed back to normal mode. Change the system mode from
System Control > Dimming Control tab.

. Command Lists: Runs commands from the config file.

1. Type: Select command list category first. Example: Flip, or Dither.
2. Lists: Select the command list to run. The command list is run immediately when it is selected.

. Bezel Offset: Adjust image location on the DMD.

1. Vertical Offset: Image vertical position adjustment.
2. Horizontal Offset: Image horizontal position adjustment.

Temperature Compensation

This tab controls the temperature compensation parameters used by the Piccolo software. For an
explanation how temperature compensation works, see Piccolo Software Programmer’s Guide for the
DLPC120 ASIC (DLPUO061).
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€] System Control > Temperature Compensation (Cid + Alt + T)
Temperature Compensatio 4
1 Measurement Mode
Enable Compensatic)
| i ) User Selected Temperature (Debug onby) 25 C
2 | Temperature used for .
Compensation 25 C @ DMD Temperature measured via TMP411
Measurement Frequency 8= H=z
Low Pass Fiter Coefficients DMD Amray Temperature 5
3 | Srength@ 025 Temperature 23 C
Quantization
e e 1
1. Enable Compensation: Determines whether LED PWMs should be adjusted based on temperature or
not.
2. Temperature used for Compensation: Displays the temperature that is currently being used for
temperature compensation.
3. Low Pass Filter Coefficients: Software low pass filter coefficients that can be used for temperature
compensation.
4. Measurement Mode:
1. User Selected Temperature: Allows user to set system temperature used by the Piccolo in order
to set LED PWMs. For Debug purposes only.
2. DMD temperature measured via TMP411: Makes Piccolo software use measured DMD
temperature.
1. Measurement Frequency: Rate for Piccolo software to read DMD temperature from TMP411.
5. DMD Array Temperature: DMD temperature from TMP411. Click Get to update.
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45.4 DMD and Heater Control

[« System Control > DMD and Heater Control (Ctd + Alt + H)
DMD Drive Strength 1
DMD Drive Strength |10 mA -
Heater PWM Control 2

Frequency 40| kHz
DuyCycle | 1013 %

1. DMD Drive Strength: Select the drive strength of the DMD from the drop-down menu.

2. Heater PWM Control: Select Frequency and Duty Cycle of DMD Heater PWM. Note: Use of the
heater is not needed for full operation. The DLP3030-Q1 DMD will function without the heater enabled
over the full -40°C to 105°C operating temperature range. Duty cycle should be left at 0%.

4.6 Utilities
This section of the ACP contains utilities for debug and characterization purposes.

4.6.1 Communication
These tabs are used for communicating with the EVM.

4.6.1.1 ASIC Registers

This section allows the user to write values directly to DLPC120 registers. A list of all available DLPC120
registers can be found in the Help menu. Press Ctrl + F1 to display the help menu.

€] Ukilities > Communication > ASIC Registers (Cirl + Alt = R)
Reqister Read/Write | Smart Edit 2 F Dumps
) Address Data DPP_SCB_CL_BASE_ADDRESS [0x40]
edD <0064D0FD
Command List Base Byte Address in Flash
st | | Get
Bit(s) Value Description Reset
Register Read Wiite SCB_CMDLST_BASE_ADDR
4 m (6400F0 Command List base byte address in flash D
Address Data
Q<00 00000000
| st | [ Ga |

1. Register Read/Write: Set or get ASIC register value:
1. Get: Type ASIC Register address into Address, then press Get.
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2. Set: Type ASIC Address and Data, then press Set.
2. Smart Edit: This field lets you read/write individual register fields. Press Set after editing field to

update register.

« Bits: Shows the bits of the register for the specified field

Value: Value of the bit field
Description: Description of the bit field
Reset: Default value at DLPC120 reset

€] Utilities > Communication > ASIC Registers (Cid + Alt + R)
Register Read WWrite #+ | o= Edit || Reaister Dumps
[ Smart Edit | | s L
Address Data
| Save | | Clear |
(40 O D0GA00F0
Set ] [ (et ] Get Register: 0x40 = 0x00&400F0
Register Read Write
Address Data
(b0 (b 0000000
set | | oGe

3. Register Dumps: View/Save the register actions.

4.6.1.2 Piccolo SPI Command

This section is for sending raw SPI commands to the EVM and then reading the response of the EVM. It
can be used for debugging or learning purposes.
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o Liilities > Communication > Piccolo 5Pl Command
Send Raw 5P| Command

1 |command ID 7] Read

Length Read Length 2

Data (one byte I . Read Data
per ling)

3 4

Send 5

Response 6

1. Command ID + Read: Enter the ID of the command and select whether it is a read or write command.
See DLP3030-Q1 Head-Up Display (HUD) Piccolo SPI User's Guide (DLPUO057) for more information.

Length/Read Length: Specifies the length or the read or write command automatically.
Data: Input data to send here. One byte per line.

Read Data: Displays the data read from the system in case of a read command.

Click Send to send command.

Response: Displays system response to SPI command.

S

4.6.1.3 SPI Command Log
This section of the ACP is for viewing a log of the SPI commands.
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<] Ukilities > Communication > SP1 Command Log {Cid + Alt + 5)

Log to File

Log to Screen

SPI_Command_Log_2015_01_14log

| Browse 2

[ Save

J

Clear ] [ Cpen Folder in Explarer

J

Clean up Qld Files ]

Log —=—de Log Settings | Decode Logl

— 3
171 9:17:
171472015 9:17:
171472015 9:17:
1/14/2015 9:17:
171472015 9:17:
171472015 9:17:
171472015 9:17:
1/14/2015 9:17:
171472015 9:17:
1/14/2015 9:17:
171472015 9:17:
1/14/2015 9:17:

10 PM  ASFF
10 PM  ASFF
10 FM  ASFF
10 FM  ASFF
10 PM  ASFF
10 PM  ASFF
10 FM  ASFF
10 FM  ASFF
10 PM  ASFF
10 FM  A5FF
10 FM  ASFF
10 FM  ASFF

1. Logging Options:
e Log to File: Determines whether SPI commands should be stored
* Log to Screen: Determines if SPI commands should be displayed in the Log tab
2. Click Browse to select a log file.
3. Log: shows the SPI commands that have been sent if the Log to Screen option is selected.

87FF
B7FF
83FF
87FF
BTFF
B7FF
DDFF
RIFF
9FFF
B3FF
A3FF
R3FF

02FF
02FF
01lFF
02FF
02FF
02FF
00FF
01FF
01FF
02FF
02FF
02FF

00FF OO0FF
00FF O1FF
01FF &5FF
01FF OO0FF
01FF O1FF
01FF 0O2FF
DDFF 00FF
04FF AGFF
00FF AOFF
04FF 0Q0FF
04FF 01FF
04FF 0ZFF

89FF
BAFF
00FF
BAFF
8BFF
8CFF
00FF
00FF
00FF
R9FF
ARFF
ABFF

00FF
00FF
0001
00FF
00FF
00FF
0001
0ool
00FF
00FF
00FF
00FF

000l
0001
0023
0ool
000l
0001
0004
oooz
000l
000l
00FF
00FF

(] Litilities > Communication > SPl Command Log (Cid + Alt + 5)

Log to File
Log to Screen

SP1_Command_Log_2015_01_14Jog

0020
0020
00RG
0020
0020
0020
0030
0004
001F
001F
0001
0ool

oooz
oooz2
000E
0003
0003
0003
0030
0004
0048
00449
001F
001F

0045
004C
009
0045
004C
0032
0030
00oe
006eC
006D
00439
0043

006E 0068 0061 006E 0063 00 =
00653 006E 0065 0061 0072 00
0010 0044 0065 0065 0070 00
00gE 00628 0061 O0GE 0063 00
0089 006E 0065 0061 0072 00
005F 0032 0020 0047 0061 00
0038 00CD

0069 0070 0000 Q00O 0000 00
0061 0047 0065 0020 0044 00

006D 00461 0067 0065 0020 00
006D 0061 0067 0065 0020 00

in a log file

l Save

J

Clear ] [

Cpen Folder in Explorer ]

[

Clean up Old Files ]

Log Decode Log Seftings | Decode Log |

| Decode Log 4

Decode data source

) Logtab
@ Curmert Log file

) Browse a log file

Browse

Fitter Data

@ Al

) Time from

January 14, 2015 05:22.07 PM

& to Januay 14, 2015 09:22.07PM 12

4. Click to Decode the log that is selected in the Decode data source section.
5. Select which log to decode.
6. Filter data to decode by time.
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€] Utilities > Communication > 5P| Command Log (Ctd + Alt + 5)
o SPICommamd Logl 201510101 kg

Log to Screen [

Save ] [ Clear

/1

Open Folder in Explorer

I

Clean up Old Files ]

Decode Log

| Log | Decode Log Settings | Decode Log |

Mo Time

1142015

13 11:04:40 AM

11472015

4 11:04:40 AM

Command
MName

BIST Results

Calibration Diata
Version

Cmd
ID

(30

(6F

Tx
Len

-EI Response

Success

(01)

Mum Bytes o
g 2 taken for (W
r
Response

7. Decoded SPlI commands.

4.6.2 Lua Scripting

This section is used to write and execute scripts in order to automate system functions.

The scripting language used for this section is Lua 5.1. To learn more about Lua, visit:
* www.lua.org/start.html
* www.lua.org/manual/5.1

The ACP includes many DLP HUD specific Lua functions. These are described in the Help section of the

Lua Scripting tab as shown in step 12 below.
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o Uilities > Lua Scripting (Ctrl + Alt + L) 2 J?LJTl

ﬂ C\Usershal221326"\DocumnentshLua Scripts\Brightness Dimming Example.lua x “H ~| X Clear Script] =

b0 i ||Seript Sta=—L Line No. ||Enable GUI Updat
6J - 7 8
T Script | Recent Files | HE!E_,]

Lua Seript Editor

LY

HUp Se hde (FALSE) -
HUp c1l 9 ()
brightis 5535 —--Initial brightness value =

delay = 300
pefpocentStep=0.02

while brightness>20 do --Stops after the first wvalue below 20
HOD SetBackliaght (brichtness) --5et backliaght

Script Log

10

Click to Open script file.

Click to Refresh script file.

Click to Close script file.

Click to Save script. Click drop down menu to Save As or Save Log.

Click to Clear Script.

Play, Pause, or Stop script execution.

Displays script execution state and line no.

Enable GUI updates during execution—highlights code lines during execution.
. Script Editor: write/edit scripts here.

10. Script Log: Errors and printed messages are displayed here.

© NG~ wDNPE
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(€]

L'}

4

Liilities > lLua Scripting (Cid + At + L

b Script Stater | Line Mo, || Enable GUIU

Script | Recent Files || Help

Recent Lua Files

Register Feads
Lua Script

Brightness Dimming BExample
Test

TMP411

Ambiert Temp

Cimming

LDOC brightness range

11

Dlim and measure brightness and colar paint v2

11. Recent Files: Shows recent Lua files.

41

m w

€] UWrilities > Lua Scripting {Ctr + Alt + L)

¥ [&l = X Clear Script
4 Script State: | Line Mo, || Enable GUI Updates

| Script | Recent Files || Help |

12
Functions
Function Description
HUD Print(Text Print any ]I:}ata_ Please note that only one
argument is supported

HUD PrntLme({Text)

Prnt any Data and then appends a line

HUD Pausef

Pause the running script. To Resume, click
"Restime" hutton n the GIUIT

12. Help: Shows HUD specific Lua functions. Click any function to see example code.

4.6.3 Color/Brightness Characterization

The tabs in this section are used for characterizing the systems color and brightness.

4.6.3.1 Dimming Characterization

This section is used to measure the brightness of the system as the backlight value is changed.
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4.6.3.2 LED Characteristics

This tab is used to create plots of LED Brightness vs PWM. It can be used for debugging and calibration
purposes.

o9 Lkilities > Color/Brightness Characterization > LED Characteristics (Cird + Alt + E)

| Settings | LED Curve | Red LED Data | Green LED Data | Biue LED Data |

1 Measurement Settings 2
. Delay between measurements §n ms) | 505 I I Filter transmission percertage
LOC Index | Comments
Sensor Gain Tx
3 ument Limit 4 5
I [7] Use user pattem setup Light Meter I Y] [ Hew Connection I I I Load ] ’ Save J
: aeimum
Frile | Coloe: || Foom (W) To (Max) brraneid o Weighted? hom Weighied  grorence
in Slope
7
6 Green i 55000 | 200 I E 5
Blue 0 59001 200 | [ 3 5
I Measurements Plat Characteristics
7 [ Load ] [ Save 8 | stan [ Sep |
Operating Range Result
% [Color Mirt PV Max PYAWM Range Compute Cperating Range 10
S Stop | [Postive Siope Method =
| L A
Bue

1. Delay Between Measurements: Delay in between the measurements taken by the CA-210.
2. ND Filter percentage
3. LED /Image settings: Settings for image when taking measurements.

« LDC Index: LED sequence and operation mode to be measured

e Sensor gain: optical feedback amplifier gain

e Current Limit: LED driver current limit

e Use user pattern setup: Uses image displayed by user. Otherwise, a white pattern is used.
4. Light Meter: Connect to a light meter.
Load/Save: Load or Save measurement settings.
6. PWM settings:

* Enable: Select whether to measure an LED or not

e From: minimum PWM to measure

¢ To: Max PWM to measure

e Increment: Increment between PWM values

e Fine Increment: For development use only. Set to 50.

o
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*  Weighted: For development use only. Do not check.
* Num Points weighted: For development use only
* Max Difference in slope: For development use only
7. Load / Save Measurements: Load or Save measurement results.
8. Plot Characteristics: Click to start measuring and plotting data.
9. Operating Range Result; Determines max and min usable PWM. This feature is still under test.
10. Compute Operating range: Computes operating range from data. This feature is still under test.

11
| Settings]| LED CurveTRpaLED Data | Green LED Data | Blue LED Data | -
Curves to Yiew 13
12 Major Gri
Momal  Weighted
Red & Minor Grid
Green [l [l
Blue [} [}
LED Characteristi
aracteristics 14
- —— Red LED
234
18
15
I
I
I
A
hd
-7 [l « | »
| lJ 1 1 I 1 1 I 1 1 1 1
-1000 4000 5000 14000 19000 24000 23000 24000 35000 44000 45000 54000
LED PWMs

11. LED Curve: This page shows the measured LED Brightness vs PWM data.

12. Curves to view: Select which LED’s data to view and whether to view weighted data or raw data.
13. Select the grid lines to display.

14. LED Data: LED data. Click and drag to zoom in.

15. Click here to zoom out.
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[ 16
|Sermgs|J_EDont Red LED Data &emLEDData!HueLEDD I
No FWM CIEY CIEx CIEy -
» [} 0.0032 0.3506 0.4262
1 1000 0.0032 0.3735 0.3802
2 2000 0.3068 0.6469 0.3531
3 3000 0.3794 0.6477 0.3523
4 4000 0.4559 0.6479 03521 |
5 5000 05244 06432 03518 |
5 6000 0.5399 0.6431 0.3519
7 7000 06724 0.6481 0.3519
8 2000 0.7570 0.6486 0.3514
g 5000 0.8377 0.6486 03514 |
10 10000 09183 0.6487 0.3513

16. Red/Green/Blue LED Data: This section shows the measured LED data in table form.

4.7 Errors

This section describes the error tab and common errors. Section 4.7.1 describes the Error Tab and its
functionality. Error! Reference source not found. shows common errors and the section they are

described in.
Table 4-1. Common Errors
Section Error
6.6.2 ERROR: Timed out waiting for response
6.6.3 Device not Available for Use
6.6.4 ERROR: Invalid Command
6.6.5 Error taking CA-210 Measurement
6.6.6 Cal/Config file programming fails

4.7.1 Error Tab
The error tab is located at the bottom of the ACP window. Its functionality described below.

1 2 3

Display when an emor occurs I T Hide ii[ Clear

1. Select whether the error menu should be shown when an error occurs.

2. Click to hide the error menu. Warning: If “Display when Error Occurs” is deselected, the error menu
will not pop when an error occurs after it is hidden.
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4.7.2

4.7.3

4.7.4

4.7.5

4.7.6

3. Clear currently displayed errors.
4. Error timestamp and description.
5. Click here to display error menu when it is hidden.

ERROR: Timed out waiting for response
This error occurs because the connection to the HUD EVM was lost. This could be for several reasons:
» The Cheetah is not connected to the EVM
» The PC entered sleep mode
e The EVM was restarted
Follow these steps to resolve the error:
1. Make sure the Cheetah is connected on the EVM.
2. Make sure the EVM is powered up.
3. From the Connection tab Click Disconnect and then press Connect.

Device not Available for Use

This error occurs because there are multiple ACP windows open or another program is trying to use the
Cheetah. Close any additional ACP windows and any other applications that are trying to use the
Cheetah.

ERROR: Invalid Command

This error occurs because the command sent by Automotive Control Program was not recognized by the
EVM.

The SPI command may not be in the Piccolo software for the following reasons:
1. Piccolo software is old and does not contain SPI command handler.
2. ACP is old. Command is no longer included in Piccolo Software.

Error taking CA-210 Measurement

This error occurs when the brightness is too high for the CA-210 to measure. To fix this error add an ND
filter in front of the CA-210 probe, or move the CA-210 probe further away from the light source.

Cal/Config file programming fails

This error can occur because the wait time between the writes of the flash sectors is too short. Increase
this setting from the Calibration and Config File > Program Calibration Data tab as shown below:

50
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Errors

- Connection
-- System Corfiguration
=1- Calibration and Corfig File
- Calibration File (0 Emors)
- Corfig File {0 Emors)
- Program Calibration Data {Cheetah SPI)
- Calibration Wizard
=)~ System Control
- Dimming Control
- Display Mode and Command Lists
- Temperature Compensation
- OMD and Heater Control
[+ Litilities
[+ Personalized Tabs

o Calibration and Config File > Program Calibration Data

Werify and Program

This page allows you to program the loaded calibration/config data
to Piccolo. The system should be connected as shown in the

diagram.

Memory Map | Settings | Calibration Binary | ASIC Flash Build Information

Settings

Flash Erase wait time {per sector)

Approx time to Program

20| =sec 000008
Packet Size
127+ | words
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Reprogramming the EVM

This section explains how to reprogram the DLP HUD EVM. All new EVMs are programmed, and do not
need to be reprogrammed until a new software release becomes available in the future. EVMs sold with
optics are also calibrated.

EVMs may need to be reprogrammed for evaluation and debug purposes. Table 5-1 describes the
protocol and reasons for reprogramming any software on the EVM.

Table 5-1. Software Reprogramming

Software Programming Protocol Reason for reprogramming

Piccolo Bootloader JTAG The bootloader will not require frequent updates. It may need to
be updated if bugs are found in the current version or additional
functionality is added.

Piccolo Main Application SPI (with bootlader) TI provides occasional new releases of Piccolo main application
JTAG for added functionality.

Configuration File SPI Can be updated to reconfigure system capabilities such as test
patterns, splash images, video resolutions, and DMD
sequences.

Contact Tl applications engineer for new configuration file.

Calibration File SPI Needs to be updated when system is recalibrated.
DLPC120 Application Flash SPI Needs to be updated at the same time as Configuration file

Figure 5-1 shows the recommended software reprogramming flow chart. Not all steps of this
reprogramming need to be completed. To determine when software needs to be reprogrammed, refer to
Table 5-1. Reprogramming does not need to be done in the following order. However, the recommended
order is the most time efficient way to reprogram software. Please make sure that all the software
installation is complete before beginning this procedure.

Program Piccolo Program Calibration Program Application
| » . . -
T Rt P» and Configuration > Flash

File

Program Bootloader

Figure 5-1. Software Reprogramming Flow Chart

Programming Piccolo Bootloader

. P Calibrati
Program Piccolo - rosram =aibranon

e Ayl P» and Configuration >
B File

Program Application
Flash

Program Bootloader >

The bootloader allows the main application of the Piccolo to be programmed using the Piccolo SPI
connector. It will very rarely need to be upgraded.

This section requires an XDS100 or XDS510LC USB to JTAG emulator.
Follow these instructions to program the bootloader:
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Fde  Edt  View Hegp

Toben | gl -+ System Corligpaalion > Programmeng - Piceols Fash > Program Plecols SW ATAG, UreFlash) @160 « Al + L)
s
Corrction Thia page allows v 10 prograem Paocoly software usrg UniFlash which
System Corfiguration . command e Presgrarmmer for T1 Targits. UnfFlash i past of Code -
loramery - Picook Flash Composer Shoda insafation from wersion 5.4 omwands
1 591 "
e Precoks S UTAG, UniFasht ‘f’?uc:hﬁ&sﬁ;ﬂl]‘ﬂ‘.nﬂ' ree of charge fiom T! webste menboned
- - Progeamensg - ASE. Fash et - 1 oo e Arla
5P} Flagh Peogram Chestan SR} aF

=3+ Clibration sod Condg Fle Plaage connect the sysie= aa shown in the dagram
Calbration P [0 Emors}
Conty Fie {0 Eman)
Fiugram Caltrabon Dota Cheetah 571 Frogrom [ Setras |
Cabration Wizan Secionip Easd 2

;- Syetam Control -
Deenming Control W) Secior A
Cespiary Mo s Command Lims 7 St B
Temperture Compensation
DD ared Hiater Carired W) SectorC

b Ll Seutee )

Personaired Taka

1. From the navigation pane, go to System Configuration > Programming—Piccolo Flash > Program
Piccolo SW (JTAG, UniFlash).

2. Switch to Settings Tab and select sectors A, B, and C to erase.

e Selecting sector D will also erase the calibration and configuration data that are currently stored in
the Piccolo Flash.

it e = Al = Syatom Cordiguanien & Frogramming - Posds Plasl > Progrem Toogic S CFTAC UniFlos) £ « A = L

P peonpa ot o - precrinnn Picoks sofwane wiing Jn Faa which -
B a sxaeard s Frgrarsisey b Tl Temoats: . LinFiash o pad &f Crsde S
Carvposer Studky irafaianon from verson 54 oy | “--'.-'_

“Fop car oo oot S el ool chigs o T wrbatis rartnnd —
1. e ot

Ltk e ] o Piccolo
: i WS
Pl iraiecl T spabert i thinet 1T it iy ]
3 e T J

Fngem e

T Coteg e joen] | HIPD! Piocoin_Brstinsder 5 _Fuiossa VT 1ATHUD Posin BeoSonter 500 Flela

L st b Eewrutali i ot R e AR Lo e e b

IZ'/ Proooda. tei fie T Pioooin, Boatioader: 50Y_Flases W UETIUD: Poosi_Saofiseder_ 0 Pk

e

3. Connect an XDS100v2 or XDS510Ic to a USB port on the PC and the JTAG connector, H1, on the
HUD EVM LED Driver board.

4. Load the correct target configuration file:

e Target configuration files are included in the bootloader software project in the following location:
— \HUD_Piccolo_Bootloader SW_Release V0.1(6)\Target Config Files\
e The Piccolo SW project comes with two target configuration files as shown in Table 5-2

Table 5-2. Target Configuration FilesCommon Errors

Programming Device Target Configuration File
XDS510LC XDS510LC_F28023.ccxml
XDS100 XDS100_F28023.ccxml

5. Load Uniflash.bat file. Included in the following location if Code Composer Studio is installed:
e Location: <CCS Installation path>\ ccs_base\scripting\examples\uniflash\cmdLine\uniflash.bat
6. Load Piccolo Bootloader .out file:

e Location: \HUD_Piccolo_Bootloader SW_Release V0.1(6)\Bootloader Code Binary\
7. Click “Start Programming.”
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8. When complete, the following prompt will be displayed. Click “OK.”

Programming Complete ﬁ

5.3 Programming Piccolo Main Application

. P Calibrati I
.| Program Piccolo - rogram ‘-afivration | Program Application

Main Application » and Cor::fi:guratlon d Flash

The main application of the Piccolo controls initialization, communication with the external host and the
ASIC, and dimming. This section describes how to program the main application using SPI.

This section requires the Total Phase Cheetah and the SPI adapter cable included with the EVM.

Follow these instructions to program the main application of the Piccolo:

Piccolo
MCU

1. Connect Cheetah Adapter to USB port on PC and SPI connector, J10, on the EVM.
2. Navigate to Program Piccolo SW (Cheetah SPI).
[ 3 Bontieads Samvas Fie
2 paky ik B - E'—W%ﬁﬂﬁﬂk&:ﬂﬂh-ﬂﬁth.!%'mI3355ﬁr~p’-.‘"rls"ﬂ:mdu’5ﬂrquri
= _ Pk Main Appheatorn e fla]

£ Catratan o g— | HUD Procsle S Fakease Y THET Appleation (o B/ Poook TMSIO0ER80 Sppbestion 116 £7hey

| ) == 5
Purgorate] Taba Gl bloge E
.: e ade
B | Togga Mods | -

3. Under Bootloader Settings File, click Browse and select Bootloader Settings file.

e Default location: C:\Program Files (x86)\Texas Instruments\DLPC120 Automotive Control
Program 1.4.1. XX\Settings\Xmls\BootloaderSettings.xml

4. Under Piccolo Main Application, click Browse and select main application (.hex) file:
« Default location: \HUD_Piccolo_SW_Release V0.18(67)\Application Code Binary\
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5. Click Program.
6. When complete, click close on the prompt window shown below:

F = * .

d Program Application File to Piccolo Flash
4| I
‘ Flash Programming Complete!
4 -weeeeee.
i 100 %
[] Close this dialog box when operation completes

7. Reset the system by turning the power “off” and then “on” again. The system will be in application
mode when it restarts.

5.4 Programming Calibration and Configuration File

Program Calibration
and Configuration -
File

Program Application
Flash

A\ 4
A

The configuration file informs the Piccolo about the commands available in the application flash memory
and their addresses. The calibration file contains the look-up tables used by the Piccolo to perform
dimming operations.

The calibration and configuration file are programmed into sector D of the Piccolo as a combined binary.
For more details, see the Piccolo Software Programmer’s Guide for the DLPC120 ASIC (DLPUO061).

This section describes how to program the calibration and configuration file using SPI:

@ g Calibwation and Cordig Fila > Calibrstion File {1 Enom) {0 « At o« A)

Cornection

mm Configurston Calbestion Fie
1 |fbraton snd Config e

- Cormion T | ,1 | Shawe Addieral femation

Config Fle
Program Calbration Data hestsh 5P Rocen! Cabbration Fias 2
Caibration Vizard | —

v System Contegl Trigriry_Exprrpie

1. Navigate to Calibration and Config File > Calibration File.
2. Browse and select a calibration file or select one from the list of recent files.

a0 Cohibwalion and Cordig File » Config Fika {1 Erom) (04 « A8« 0)

LOnnamon
i Tpstem Configuston Corlig Fla

=Yraton and Loy Fle
3 Cribrgion Fis ,.i Show Adddonal inlomaton

_Lerfig e |

Program Calbrabion: Diala (Thestah 5PR Recent Conlig Fikes 4
= e TR | —
- Systees Cortml Tramnirs;_Ecample

3. Navigate to Calibration and Config File > Config File.
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4. Browse and select a configuration file or select one from the list of recent files.

] -8 o

Calibeation mnd Conlig Fle > Program Calbration Dala [Cheetsh SPI) 8 « Al « P)

I
- Syser Configoraton
Calbmbion and Corfig FHe

7

Ny el Frogrsm

[asbrater e () Eogen)

i nEbwater Yirand
il Gysiges Conel
13} L
Porsarakoed Taba

erdia St (1 Ervoen Thts page allows yoii i prodgram the loaded calbrationConlg
> I Help = I - o Piooals. The sysiem shoold be connscled s shawn in e
dhagram

5. Navigate to Calibration and Config File > Program Calibration Data (Cheetah SPI).

6. Connect Cheetah Adapter to USB port on PC and SPI port on EVM.
7. Click Verify and Program.

ASIC Flash ID - Config File ID Mismatch

= e e e m——— -

T

N

Waming:

working.

ASIC Flash Build I : 00000000
Configuration File ID : 48518114

ASIC Flash ID does not match the Config File ID!

Do you wish to continue programmung the file!

Yes

Programming config file that does not match the ASIC Flash file is not
recommended by TL

If you program, the system can mis-behave and eventually stop

Mo

5

8. The error message shown above will appear. Since we have not programmed the Flash yet, we expect

this error. Press “Yes.”

56 Reprogramming the EVM

Copyright © 2018, Texas Instruments Incorporated

DLPU059—-March 2018
Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=DLPU059

2 TExas TI Information — Selective Disclosure
INSTRUMENTS
pwf.com Programming Application Flash
i '
B2 Program Calibration File to Piccolo Flash h! ¥ |

|
|
W00 ‘

E INSTRLMENTS

o

Poweei cycle system alter programming complabes,
i Current systenn stato may conflict with newly programomed chatg

i Pefiomudicadly closn on succassfiul complation
| 10

9. Once programming is complete, power cycle the system. When the system restarts it will use the
newly programmed calibration and configuration data.

10. Click Close.

5.5 Programming Application Flash

- - | Program Application
- g Flash

The application flash memory connected to the DLPC120 contains the commands necessary for the
DLPC120's initialization and much of its other functionality. The flash image version loaded on the
application flash must match the configuration file version loaded on the Piccolo.

This section requires the Total Phase Cheetah and the SPI adapter cable included with the EVM.

Follow these instructions to Program the SPI Flash:

Piccolo
MCU

e
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1. Connect Cheetah Adapter to USB port on PC and SPI port on EVM.

0 @ System Corfiguration > Programming - ASIC Flash > SPI Aash Pro
— x
=- System Configuration Fie to Program (Choose from Corfig file or Binary file or Intef Hex Fie):

= Programmeng - Piccolo Flash I Browse

Program Piccolo SW {Cheetah SPI) 3 |

Program Piccolo SW {JTAG. UniRlash) | Switch SPI Bus
£ o pmming - ASIC Flash
Pl Blash Procram (Cheelah SF This page allows you to program the ASIC SPI Appcation flash using
L. B — Cheetah SPI Adapter, This requires a drect connection to 5P| Flash

2. Navigate to System Configuration > Programming — ASIC Flash > SPI Flash Program (Cheetah SPI).
3. Click Switch SPI Bus.

File to Program {Choose from Config file or Binary file or Inte! Hex File):

ﬂ <Embedded ASIC Binary> |'\Tra'nhg,_i|anple.dg
(T | (RecdTont | [ Emse | [ Pogem | [ Vedy | > EusesProgameVedy || [ OCose

4. Click Browse and select .cfg file that is programmed on the Piccolo.
5. Click Erase + Program + Verify.
6. When programming is complete, power cycle the system.
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