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This flash programming guide provides instructions on how to create a JTAG cable and use the flash
programming tool to install the DLPR350 firmware on the DLP LightCrafter 4500.
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Trademarks

LightCrafter is a trademark of Texas Instruments.

DLP is a registered trademark of Texas Instruments.

FTDI Chip is a registered trademark of Future Technology Devices International Ltd.
Windows, Visual C++ are registered trademarks of Microsoft Corporation.

Molex is a registered trademark of Molex.
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1 Overview
The DLP LightCrafter 4500 contains firmware, stored in flash memory, to initialize the onboard DLPC350
controller. If the firmware is compromised, or a blank flash memory module is installed, the memory must
be programmed with the DLPR350 firmware. Without the firmware loaded, the DLPC350 cannot boot up
or initialize the onboard USB port. The user must have access to the USB port to control the device using
the DLP LightCrafter 4500 GUI.
1.1 System Requirements
The following list shows the minimum recommended system requirements for the DLP LightCrafter 4500
flash programming tool:
* PC with 1.4-GHz Pentium IV CPU or higher
*  Windows® XP SP3 or higher
» Microsoft Visual C++® 2005 Redistributable
* Microsoft Visual C++ 2008 Redistributable
* 512 MB of RAM
» 20 MB of free hard-disk space
* USB port
1.2 Hardware Requirements
The user must create a JTAG boundary scan cable as described in Section 3. The cable requires a
UM232H USB-to-serial adapter board that can be found on the FTDI Chip® development modules page.
The cable also requires a Molex® 51021-0600 connector that can be found on the Molex connector
website.
A single 2-mm jumper is required during the flashing process. The jumper is not consumed.
2 Software Installation
2.1 DLP LightCrafter 4500 Flash Programmer And GUI Installation
Download the flash programming tool from the tool page. Extract the executable file from the downloaded
JTAGFlashProgrammer_v***.zip file and run it. Follow the on-screen prompts and select a convenient
installation path for the program. The installer creates a shortcut to the tool in the start menu and on the
desktop.
Download the LightCrafter 4500 GUI from the same tool page as above. Extract the executable file from
the downloaded DLPLCR45000GUI-*.*.*-windows-installer.zip file and run it. Follow the on-screen prompts
and select a convenient installation path for the program. The installer creates a shortcut to the tool in the
start menu and on the desktop.
2.2 DLP LightCrafter 4500 Firmware Installation
Download the latest DLPR350 firmware version from the tool page. Extract the executable file from the
downloaded DLPLCRA4500GUI-***-***x*x+x 7in file and run it. Follow the on-screen prompts and select a
convenient installation path for the files. TI recommends using the default installation path.
2.3 Communication Interface Driver Installation

When using the DLP LightCrafter 4500 flash programming tool, the user must have a communication link
established between the DLP LightCrafter 4500 and the computer running the tool. This allows the user to
read and write to the flash memory from the computer. This connection is established through the JTAG
cable created following this guide. The user needs to install device drivers for the USB-to-serial adapters
from the FTDI Chip website. Choose and install the driver specific to the operating system on the
computer.
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3 JTAG Boundary Scan Cable

The UM232H USB-to-serial adapter must be connected to the JTAG port on the DLP LightCrafter 4500.
Connecting the two devices requires the use of a Molex 51021-0600 connector. The user can either
directly connect the header pins on the UM232H to the cable or create a board to host the UM232H. The
required pin connections are shown in Table 1 and Figure 1.

NOTE: Two separate pairs of pins must be connected together to supply power to the UM232H from
the computer's USB port.

Table 1. Required Pin Connections

UM232H-J2 Molex 51021-0600
6
7
8
9
10
11

RPlwihiNDOO

12-1 J1-1

Molex 51021-0600

L[] 12-6

12-7

2

12-8

12-9

J2-10

J2-11

[0

12-14 J1-14

Figure 1. UM232H to Molex 51021-0600 Connections
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4 Flash Programming Procedure
Populate J30 with a 2-mm jumper on the DLP LightCrafter 4500, as shown in Figure 2 and Figure 3.

M

D"

Figure 2. J30 Location on the DLP LightCrafter 4500

LTI
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Connect the appropriate power supply to the DLP LightCrafter 4500, as shown in Figure 4. The fan on the
rear of the device turns on indicating the board is powered.

Figure 4. Power Supply Connected to the DLP LightCrafter 4500

Connect the JTAG cable to J25, located on the bottom side of the DLP LightCrafter 4500 board. Connect
the UM232H to the computer with an appropriate USB cable, as shown in Figure 5.

Figure 5. JTAG Cable Connected to the DLP LightCrafter 4500
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Start the flash programmer tool, FlashProgrammer.exe, as shown in Figure 6. Ignore any error messages

about a missing board file for now.

Board Flash Setting Help

B a2 | Q¢aal?

Board File:

Flazh ImageT o ‘wWiite:

Browse

Flazh Image To Read:

Browze. ..

Start Addrezs [HEX): IDHDDDDDDDD Cize [HE=]: IEI:-:EIEIEIEIEIEIDEI

—
oo |
oo |

Browsze. .. ‘

| 100% Complete

Figure 6. JTAG Flash Programmer First Run
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Click the Browse button next to the board file path. Select the board file called BoardFile.brd that installed
in the flash programmer software tool folder. Figure 7 shows the Browse button and the selected board
file path.

Board Flash Setting Help
Wi+ 2X=20/0[¢taa?
Board File:

IE:'\LI zershal22524 7 Deskiophd TAGFlashLoaderB oardFile. brd
Pl mage | o wite:

I Browse...

| Browse. ..

Flazh Image To Read:

Start Address [HEX): IDHDDDUUDDU Size [HEX), IUHDUUDDDDU
| 100% Complete
| Ready | [NUM | A

Figure 7. Board File Selection in Flash Programmer Tool
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Click the Browse button next to the flash image path. Select the flash image called
DLPR350PROM_v**** hin that installed in the DLP LightCrafter 4500 firmware installation folder. Figure 8
shows the button and path.

NOTE: The third box (shown in Figure 8) does not need to be populated.

"%y JTAG Flash Prog;

Board Flash Setting Help
BE+ K E20/@|¢aa|?
Board File:

C: A zershal22524 7hDeskloph) TAGFlazhLoaderB oardFile.brd Browse
Flazh ImageT o ‘wiite:

IE: WTexas [nstruments-DLPADLPR 350PROM -2.0.05D LPRZ50PROM_w2.0.0.bin

I . Browse... |

Start Address (HEX]: |0=00000000 Size [HEX]: II:I:-:I:II:IEIEIEIEIEIEI
| 100% Complete
| Ready | [NUM | A

Figure 8. Firmware File Selection in Flash Programmer Tool
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Set the size of the image to 0x0020000, as in Figure 9.

r& JTAG Flash Programmer | = | (=] |&r
Board Flash Setting Help

| D taa?

Board File:

|E:'xT exaz Instrumentz-0LPYW TAGFlazbProgrammert B oardFile. brd Browse
Flazh ImageT o *rite:

|E:'\T exas lnztrumentz-DLPYDLPR 350PR OM-2.0.05DLPR350FPR OM_v2 0.0, bin Browsze. ..

Flazh Image To Fead:
| Browse...

Start Address [HEX): |UHDUUUDUUU Size [HEx]): |0x0020000

| 100 Complete

e

Ready MUM

Figure 9. Firmware File Size Selection in Flash Programmer Tool
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Click the Detect Chain button in the upper left-hand corner of the tool. The Detect Chain button is

indicated with a red box in Figure 10.

Board Flash Setting Help

|1

e

Bl easE9 07 al?

Board File:

IE: Wzershalz 2624 7 Deskioph TAGFlazhLoadersB oardFile. brd
Flazh ImageT o ‘wiite:

Browse

IE: YTexas Instruments-DLPADLPRIS0PROM-2.0. 08D LPR350PROM_w2.0.0.bin
Flazh Image To Read:

Browze. ..

Start Address [HE®): IDHDDDDDDDD Cize [HEX]: IEI:-:EIEIEDEIEID

) |

Browsze. ..

| 100% Complete

DLPC350

—H

W

| Ready

| |NUM | Y

Figure 10. JTAG Chain Detection in Flash Programmer Tool
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Click the Erase button on the toolbar (see Figure 11).

Board Flash Setting

BE B O[vaan ?

Board File:

IE: Wzershalz 2624 7 Deskioph TAGFlazhLoadersB oardFile. brd
Flazh ImageT o 'ite:

Browse

IE: WTewas [nstuments-DLPADLPR350PROM-2.0.005D LPR 350PR OM_w2 0.0 bin Browse. ..

Flazh Image To Read:

Start Address [HE=), IDHDDUUUDUU Size [HEX), IDHUDEDUUD

Browse...

i

| 100% Complete

DLPC350

—H

W

| Ready

| |NUM | Y

Figure 11. Erase Button in Flash Programmer Tool
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Select every block in the displayed list of memory locations, as shown in Figure 12. After all blocks are
selected, click the Erase button. When the erase process is completed (indicated by the blue bar on the

right) close the erase menu with the Exit button (see Figure 13).

NOTE: Erasing the flash memory can take a full minute.

= | B

Browse

Browse. ..

Wi

Browse. ..

[NumM [

Flash Eraze a8
f Mfg ID - 0x0020 Device Size : 128 Mb
& ITAG Hash Programn
DEV ID - Ox227E
Board Flash Setting
| sector it iane Phnae
el o :
Board File: 1 0x00020000-0x0003FFFF |_|
JE:hUsershaEIEEEEd?hD z 0x00040000-0x0005FFFF | E|
Flash ImageT o ‘Wite: 2 0x00060000-0x0007FFEF !_|
QE:MTexaslnstruments-[ 4 0x00080000-0x0003FFFF
= 0x000A0000-0x000BEFFER
Flash Image To Read: & Ox000C0000-0x000DFFFF
J 7 0x000E0000-0x000FFFEF
g 0x00100000-0x0011FFFF
StafmddeSS[HExlir 5 0x00120000-0x0013FFFF
10 0x00140000-0x0015FFFF
i 13 0x0014£0000-0x0017FFFF
1z 0x00180000-0x0013FFFF
13 0x001A0000-0x001BFFEF
0 14 0x001C0000-0x001DEFER
15 0x001E0000-0x001FFFEF
D 15 0x00200000-0x0021FFFF
— & 17 0x00220000-0x0023FFFF
15 0x00240000-0x0025FFFF
13 0x00260000-0x0027FFFF
Wl zo 0x00Z80000-0x0023FFFF
Ready
Figure 12. Flash Memory Block Selection and Erase Button
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r Mfg ID - 0x00Z0 Device Size - 128 Mb | = 52 |‘|
‘- ITAG Flash Programn =t J

DEV ID - 0xZZTE
_Board Flash  Setting

e e Sector # kddress Range
RN R S
Bioard File: M 109
IE:'\U sershalZznz2avin '11-:| Browse |
Flazh ImageT o 'Write: 111
| 112 —
IE.'\T exas Instruments-[ '
313
Flazh Image To Read: '114
I :11.5 Browse... |
1is6
Start Address (HEX): [1 | FopEe

Mi1s
I Mi11s

Mizo

F3FFEF
0 : FSFEFF
F7FEFF
D 2 F9FFFF

Ready l | IMUM | )
L )
Figure 13. Flash Memory Block Erase Completed and Exit Button
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Click the Program button on the toolbar (see Figure 14).
v =R |

Board Flash Setting Help

Iiﬁﬁﬁlk“‘t@l@ll_ffnmﬂ

Board File:

IE: Wzershalz 2624 7 Deskioph TAGFlazhLoadersB oardFile. brd Browse

Flazh ImageT o 'ite: J
IE: WTewas [nstuments-DLPADLPR350PROM-2.0.005D LPR 350PR OM_w2 0.0 bin Browse. ..

Flazh Image To Read:
| Brawse..,

Start Address [HE=), IDHDDUUUDUU Size [HEX), IDHUDEDUUD

i

| 100% Complete
0
DLPC350
—H —
| Ready | [NUM | A
Figure 14. Program Button in Flash Programming Tool
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After the flash programmer tool displays the operation is 100% complete, disconnect the JTAG cable,
remove the jumper from J30, and disconnect the power supply from the DLP LightCrafter 4500, as shown
in Figure 15.

Figure 15. Power and JTAG Cable Removed from the DLP LightCrafter 4500

Connect the LightCrafter 4500 to a PC loaded with the LightCrafter 4500 GUI via USB. Reconnect the
power cable to the LightCrafter 4500.
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Open the DLP LightCrafter 4500 GUI and wait for the device to connect. If the device does not connect
restart at Section 4. After the device is connected click the Image/Firmware tab, then click the Firmware
Upload tab. Click the Browse button. Figure 16 shows the firmware upload window and tabs.

& o LightCrafter 4500 Control Software v3.1.0 Jun 12017 08:55:26] - O x
System Control Operating Mode LED Driver Control
() Pattern Sequence LED Current (0-255) LED Selection
(O Pattern Sequence [Variable Exposure] Red |104 @ Automat
) Connected System Reset utomatic
o @ Video Mode Green|135
() Power Standby Blue |130 ) Manual Red
Firmware Version: 3.1.0 e e
Firmware Tag: DLPC350_vadotl_REL ==
) Tnit Done ) | Seq. Running DRC Error [[] Worth/South Flip [[] East/west Flip Blue
Forced Swap Seq. Error DMD Parked
Get Set
Buffer Freeze Seq Abart Auto Update Status Get Set

Apply Solution Save Solution Apply Default Solution

Video Mode Pattern Sequence Peripheral Control I Image / Firmware I Additional Resources
Create Images Firmware Build I Firmware Upload I

Download the latest Firmviare release from http-{/www.ti.com/tool/dipr3s0

Firmware Upload
Firmware File: LFRE5DPROM'3.1.DJ'DLFRESDPROMi\/J.l.D.binI Browse I

[] skip Boatloader Update | Fast Flash Update
Not started

0% Upload

DLPC350 firmware image contains two applications.
1. Bootloader Application - Resides in first 128KB memory in the flash; this application checks for validity of Main Application and also allows programming the flash.

2. Main Application - Controler jumps to Main Application from Boot Loader on Valid image; this is main application responisble configuration and control in various operating modes.

Note
T by any reason the bootloader area is corrupted; system wil not boot, in such case you are required to use JTAG tools DLPC350 JTAG toals

Skip Bootloader Update - Checkbox option to skip erase and programming of fisrt 128KB of area where Bootloader Application reside in the flash.

Fast Flash Update - Check box option enable faster programming of the flash, this option when selected, basicaly compare new Fimrware file with the last programmed content which is maintained as cached file on the PC; then selectively
erase and program the mismatch areas on the flash. After updating the new Firmware fie is stored as cached file on the PC.

Figure 16. LightCrafter 4500 GUI Firmware Upload Window
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When the firmware image is displayed in the Firmware File text box, click the Upload button, both of

which are highlighted in Figure 17.

‘ DLP LightCrafter 4500 Control Software v3.1.0 [Jun 1 2017 08:55:26] - (]
System Control Operating Mode LED Driver Control
() Pattern Sequence LED Current (0-255) LED Selection
(O Pattern Sequence [Variable Exposure] Red |104 @ Automat
Connected System Reset utomatic
¥ @ Video Mode Green|135
() Power Standby Blue [130 O Manual Red
Firmware Version: 3.1.0 Image Crientation e
Firmware Tag: DLPC350_v3dotl_REL ==
@ Init Done Seq. Running DRC Error [[] Worth/South Flip [[] East/west Flip Blue
Forced Swap Seq. Error DMD Parked
Get Set
Get Set

Buffer Freeze Seq Abort Auto Update Status

Apply Solution Save Solution
Video Mode Pattern Sequence Peripheral Control Image / Firmware Additional Resources
Create Images Firmware Build Firmware Upload

Download the latest Firmviare release from http:/wawiti.com/tool/dlpris0

Firmware Upload

Firmware File: LFRE5DPROM'3.1.DJ'DLFRESDPROMi\/J.l.D.bin | Browse

Skip Bootloader Upaate
Not started

Apply Default Solution

DLPC350 firmware image contains two applications.

Note

erase and program the mismatch areas on the flash. After updating the new Firmware fie is stored as cached file on the PC.

1. Bootloader Application - Resides in first 128KB memory in the flash; this application checks for validity of Main Application and also allows programming the flash.
2. Main Application - Controler jumps to Main Application from Boot Loader on Valid image; this is main application responisble configuration and control in various operating modes.

If by any reason the bootloader area is corrupted; system wil not boot, in such case you are required to use JTAG tools DLPC350 JTAG toals
Skip Bootloader Update - Checkbox option to skip erase and programming of fisrt 128KB of area where Bootloader Application reside in the flash.

Fast Flash Update - Check box option enable faster programming of the flash, this option when selected, basically compare new Fimrware file with the last programmed content which is maintained as cached file on the PC; then selectively

Figure 17. Starting The LightCrafter 4500 Firmware File Upload Process

The GUI will upload the entire firmware image to the LightCrafter 4500 through the USB port. When the

process is completed, the LightCrafter will automatically be reset.
The DLP LightCrafter 4500 now contains the DLPR350 firmware distribution. Verify proper operation of the

projector with the GUI. If the device does not boot up properly, restart at Section 4 and continue, making

sure to erase every block of the flash memory.
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5

Troubleshooting

Problem: The JTAG flash programmer tool displays the error message: There are no FTDI devices
installed.

Solution: Check that the JTAG cable is connected to the PC with a USB cable and the proper driver in
Section 2.3 is installed.

Problem: The JTAG flash programmer tool displays the error message: No Device found. Please
check the board power, USB/LPT port and JTAG connections.

Solution: Ensure that the target board is receiving power by observing fan operation. Verify that the
JTAG cable is connected to the JTAG boundary scan port J25 on the underside of the target board.

Problem: The DLP LightCrafter 4500 does not display the splash screen after the flash is complete.

Solution: Ensure the 2-mm jumper has been removed from J30. Cycle board power and verify fan
operation. If the splash screen still does not display, return to and continue with the procedure, making
sure to erase every block of the flash memory.

Problem: The DLP LightCrafter 4500 displays a distorted image after the flash is complete.

Solution: Restart the procedure at Section 4 and continue, making sure to erase every block of the
flash memory.
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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