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Creating Multiple Bit Depth and Multiple Color Pattern
Sequences for DLP® LightCrafter™ Kit

ABSTRACT

The current software in the DLP LightCrafter supports a pattern sequence where all the patterns in the
sequence must use the same bit depth and LED light color. Figure 1, Example 1 shows ten 1-bit patterns
illuminated by the red LED and triggered by an external trigger. Figure 1, Example 2 shows another
pattern sequence with five 8-bit patterns illuminated by the green LED.

This application report describes new software capabilities that support a pattern sequence with multiple
bit-depth or LED light colors (MBMC), or both, for developers that need to go beyond the single bit depth
and LED color pattern sequence. Figure 2, Example 1 shows a multiple bit-depth and color pattern
sequence with the following seven patterns: 1-bit red pattern, 2-bit green pattern, 5-bit blue pattern, 6-bit
red pattern, 7-bit red pattern, 3-bit blue pattern, and 8-bit red pattern. Figure 2, Example 2 shows a pattern
sequence with the following five patterns: 8-bit blue pattern, 1-bit red pattern, 7-bit green pattern, 2-bit
green pattern, and 8-bit red pattern. The new software capabilities support this multiple bit-depth or colors,
or both, with the limitation that the total number of bit planes do not exceed 96 bit planes.

A bit plane refers to the number of bits used to describe a pattern. For example, an 8-bit pattern is
considered to consume eight bit planes; a 7-bit pattern consumes seven bit planes, and so on. This
document uses bit-per-pixel (bpp) to describe the bit depth of a pattern; that is, an 8-bit pattern would be
written as 8bpp.

For a limited time, Tl will make available DLPC300 configuration files that support MBMC and can be
loaded to the DLP LightCrafter.

NOTE: The instructions in this application report are specific to DLP LightCrafter GUI v4.0 and
v4.0.1. Versions 5.0 and above can import the readme file information, prepare the images,
and setup the GUI settings automatically. Please read the most recent DLP LightCrafter
User's Guide DLPUOQO6 for the proper instructions to use these features.
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Example 1: 1bpp Red Color Pattern Sequence
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Auto/External/Camera
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Example 2: 8bpp Green Color Pattern Sequence

Figure 1. Fixed Bit-Depth Pattern Sequence (With Color Set to Red/Green/Blue)
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Example 1: Variable Bit-Depth Pattern Sequence

Trigger Input
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Example 2: Variable Bit-Depth Pattern Sequence

Figure 2. Variable Bit-Depth Pattern Sequence (With Color Selection for Each of the Patterns)

The following steps are defined to use the MBMC pattern sequence feature:

1.

akrwn

Update the DLP LightCrafter Software, see Section 1.

Submit MBMC pattern sequence request to T, see Section 2.

Prepare patterns to upload on to DLP Lightcrafter, see Section 3.

Load MBMC pattern sequence and image files on to DLP Lightcrafter, see Section 4.
Save Solution for reuse.

NOTE: For implementing the MBMC feature without the GUI, use DLP LightCrafter APl Sample
Code v2.0. TCP command level implementation of downloading patterns and MBMC
sequences is available in the Sample Code. The Demo_8_VariableBitDepthPatSegDemo()
function illustrates this feature.

DLPAO35A—May 2013—Revised October 2013 Creating Multiple Bit Depth and Multiple Color Pattern Sequences for DLP®
Submit Documentation Feedback LightCrafter™ Kit

Copyright © 2013, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=DLPA035A

13 TEXAS
INSTRUMENTS

Update DLP LightCrafter Software www.ti.com
1 Update DLP LightCrafter Software

The multibit and multicolor features are available with the following software versions for the DLP
LightCrafter Kit:

1. DLP LightCrafter GUI v4.0 or above ® @

2. DM365 Software v4.0 or above

3. DLPR300 (DLPC300 Configuration and Support Firmware) v2.6.43 or above
4. MSP430 Firmware v2.6 or above

The DM365 software v4.0 and DLP LightCrafter GUI v4.0 are part of the DLP LightCrafter Firmware and
Software Package v2.0 available on the Tl website (http://www.ti.com/tool/dIplightcrafter)

1.1 Additional Software
LightCrafter MBMCSeq_PatternParser utility

The pattern parser utility separates all input patterns into individual 1bpp and arranges them in order so
that the sequence on to the DLP Lightcrafter is correct. The parser utility uses the readme file, supplied by
TI, and a .txt file which lists the pattern image file names. The pattern parser utility is also available on the
TI website (http://www.ti.com/tool/dlIplightcrafter)

1.2 Documentation
The DM365 software v4.0 refers to DLP LightCrafter DM365 Command Interface Guide (DLPUQQ7).

2 Submit MBMC Pattern Sequence to Tl

Submit MBMC pattern sequence requests on Tl's E2E forum in the DLP LightCrafter Development
Platform subsection (http://e2e.ti.com/) by providing the following information; ‘d’ and ‘e’ are optional.
(a) Create a post in the DLP LightCrafter forum titled, "MBMC Request."

(b) Pattern Exposure time® (250 ps < PEXT < 20000 ps).

(c) Patterns Sequence Information shown in Table 1.

(d) The development time frame of the project.

(e) A description of the application and the need for this capability.

NOTE: (1) The Pattern Exposure time parameter influences the maximum bit-depth possible in the
sequence for each pattern. For example, if the exposure time is 1000 ps, then it is only
possible to have 1-bit or 2-bit depth patterns. On the other hand, an exposure time = 8333 us
supports patterns of all bit-depths from 1 to 8. See the DLP LightCrafter Evaluation Module
User’'s Guide (DLPUO006) Table 3-2 to find the minimum exposure time for each pattern’s bit-
depth.

@ The instructions in this application note are specific to DLP LightCrafter GUI v4.0 and v4.0.1.

@ DLP LightCrafter GUI v5.0 and above can import the readme file information, prepare the images, and setup the GUI settings
automatically. Please read the most recent DLP LightCrafter User's Guide DLPUQO6 for the proper instructions to use these features.
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Submit MBMC Pattern Sequence to Tl

Table 1. MBMC Pattern Sequence Information Input

I_Dattern Number of Patterns Pattern Color
Bit-Depth (Red/Green/Blue)
5 Blue
1 6 Red
7 2 Green
3 Blue

Notes on filling in the table:

Patterns must be listed in the order to be displayed.

Depending on the order of patterns with different bit-depths, it is possible that there will be unused bit-
planes that still count towards the maximum 96 bit-planes. The system does not allow split multiple bit-
depth patterns across the 24-bit frame buffer boundaries. For example, in the first row of Table 1, there
are five, Sbpp patterns. This would translate to 5 x 5 = 25 individual bit planes, but each frame buffer
can only accommodate 24 individual binary frames. Therefore, in a pattern sequence of five, 5-bit
patterns, 20 reside in the first frame buffer, while the last 5-bit planes reside in the next frame buffer.
The 5bpp x 5 pattern set actually consumes 29 individual bit planes of the frame buffer:

— 5Sbpp x 4 patterns + 4 unused patterns = 24 patterns (from the first frame buffer)
— b5bpp x 1 pattern = 5 patterns (from the second frame buffer)
— Results in 24 + 5 = 29 individual binary patterns

The next step is to create a final sequence in the following form:

Thi

<pattern_bit-depth>X<num_of_patterns><color (R)ed or (G)reen or (B)lue>_<pattern_bit-
depth>X<num_of_patterns><color (R)ed or (G)reen or (B)lue>_.....<pattern_bit-
depth>X<num_of_patterns><color (R)ed or (G)reen or (B)lue>_<exposure_time>us

Example:
1bppX1G_2bppX1G_3bppX1G_4bppX1G_5bppX1G_6bppX1G_7bppX1G_8bppX1G_8333us

s generates the sequence as shown in Figure 3.

8333 pSec

<

A

Trigger Input
Auto/External/Camera

Pattern Display

|
< MBMC Pattern Sequence gl

MBMC Pattern Sequence:

1bppX1R_2bppX1G_3bppX1B_4bppX1R_5bppX1G_6bppX1B_7bppX1R_8bppX1G_ 83333 uSec

Figure 3. MBMC Pattern Sequence Output
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3 Prepare Images to Upload onto DLP Lightcrafter
After Tl has processed the MBMC pattern sequence request, a download link will be available on the E2E
DLP LightCrafter Development Platform forum http://e2e.ti.com/ where the user can download the MBMC
sequence configuration file. The time taken to process your request depends on the number of
requests for the MBMC pattern sequences.
The downloaded file will be in the zip file format and formatted as follows:
Syntax:
<dd><mmm><yyyy>_<hh>_<mm>_<am/pm>.zip
Example: 22March2013_12_17_PM.zip
Download the file and unzip it to a local folder. The following three file extensions should be present with
file names of similar syntax:
1. 22Mar2013_12 17 _PM.bin
2. 22Mar2013_12_17 PM.lua
3. 22Mar2013_12 17 PM_Readme.txt
NOTE: The files are auto generated. Do not edit them or the MBMC sequence configuration will not
work.
3.1 MBMC Color Sequence Binary (<dd><mmm><yyyy> <hh> <mm>_<am/pm>.bin)
This binary file (.bin) contains information about the pattern sequence.
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3.2 MBMC Sequence Register Level Instructions
(dd><mmm><yyyy>_ <hh>_<mm>_<am/pm>.lua)

This readable text file (.lua) contains all of the register settings to configure the DLPC300 to load the
MBMC pattern sequence. This is useful when DM365 is not used in the intended application. In such
cases, the MBMC pattern sequence can be configured by sending I2C commands to the DLPC300 and
FPGA in the same sequence and values described in this test file.

F
| 05Apr2013_02_21_PM.lua - Notepad e

Eile Edit Format View Help

$!./cmdint .
LCR_Connect ("152.168.1.100")

LCR_SetDisplayMode (LCR_DISP_MODE_BTN_SEQ)

LCR_StartPatternSeq(1l)
LCR_StartPatternSeq(0)

LCR_WriteDLPCRegister( 0x82,0x00 )

LCR_WriteDLPCRegister( OxFD, 0x00 )

LCR WriteDLPCRegister( OxFE,0x05 )

LCR_WriteDLPCRegister (0xFF, 0x0&005¢600)
LCR_WriteDLPCRegister (OxFF, 0x0C005500)
LCR_WriteDLPCRegister (0xFF, 0x0F006400)
LCR_WriteDLPCRegister (0xFF, 0x13006F00)
LCR_WriteDLPCRegister (0OxFF, 0x1B0O0Q7B00)
LCR_WriteDLPCRegister (0xFF, 0x24008800)
LCR_WriteDLPCRegister (OxFF, 0x2E009600)
LCR_WriteDLPCRegister (0xFF, 0x3900D600)
LCR_WriteDLPCRegister (OxFF, 0x18B40040)
LCR_WriteDLPCRegister (0xFF, 0xBD0O00SS50)
LCR_WriteDLPCRegister (OxFF, OxBEQQ1080)
LCR_WriteDLPCRegister (OxFF, OxFDF72840)
LCR_WriteDLPCRegister (OxFF,0x01F82840)
LCR_WriteDLPCRegister (0xFF, 0x01F82840)
LCR_WriteDLPCRegister (OXFF, 0x01F82840)
LCR_WriteDLPCRegister (OxFF, 0x01F82840)
LCR WriteDLPCRegister (OxFF, OxBD001040)
LCR_WriteDLPCRegister (0xFF, 0xBD000040)

LCR_WriteDLPCRegister (OxFF, OxA80350C6)
LCR_WriteDLPCRegister (0xFF, 0x33C450C7)
LCR_WriteDLPCRegister (OxFF, 0xBE001040)
LCR_WriteDLPCRegister (0xFF, 0xBD000040)
LCR_WriteDLPCRegister (0xFF, 0xBD000010)
LCR_WriteDLPCRegister( OxFE,0x00)
LCR_StartPatternSeq(0x01)
LCR_WriteDLPCRegister(0x82,00)
LCR_WriteDLPCRegister( OxB3, 0xa00)

LCR_WriteDLPCRegister (Ox82,03)

LCR WriteFPGARegister (0x318, 0x00)

Figure 4. Register Level MBMC Pattern Sequence Definition

NOTE: Contact Tl support for additional help from TI to use the 12C register level configuration.
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3.3 MBMC Sequence Readme
File(cdd><mmm><yyyy> <hh> <mm>_<am/pm>_Readme.txt)

The Readme file contains important information that is needed to configure the DLP LightCrafter hardware
in Section 4. File Name represented as:
<ddmmmyyyy_hh_mm_AM/PM>_Readme.txt as shown in Figure 5.

This file contains information about the MBMC patterns sequence such as:
1. Minimum Trigger Period
2. Multiple bit depth or multiple color sequence vector setup information
(a) Start vector
(b) Number of vectors in the sequence

3. Alist of the individual 1bpp patterns parsed from the image files. Note that the list is already properly
arranging for the images to appear in order on the DLP LightCrafter hardware.

— —_—————— )
05Apr2013_02_211PM. Readme.txt - Notepad = =
File Edit Format VYiew Help
dE b A b S ARNINGY Y bbb bbb a0 THIS IS AUTO GENERATED FILE DO NOT EDIT<<<L<<SCCCLCCC<L -
# Multiple Bit Depth and Multiple Color Pattern Seguence use instructions for DLP LightCrafter EVM
# —— - —— ——
$ Created on : Friday, April 05, 2013 2:21:20 PM
$ Created by : DLP LightCrafter Sequence Builder
# Tool Version# : 1.1.0
k3 Pattern Seg Moded : INTERNAL PRE-STORED PATTERNS E
£ Exposure time 2 8333 uSec
$ Trig Peried : >= BE42 uSec

The instructions provided below can be used to configure LightCrafter to
support Mulitple Bit Depth and Multiple Color pattern seguence.

1. Sequence Equation: lbppX1lR 2bppXlG_3bppXlB 4bppX1R_SbppXlG_6bppX1B_T7bppX1lR_8bppXlG_8333uSec

2. Enable Mulitple Bit Depth and Multiple Color Pattern Sequence using TCP command (0x0A O0x01) ==> StartVector = 0, NumOfVectors = 10

3. The pattern order used in the seguence is provided in the Table-0.

Table-0: Pattern Order Table

PATTERN NO. PATTERN BIT-DEPTH (in bpp) PATTERN COLOR
1 1 Red

2 2 Green

3 3 Blue

4 4 Red

5 5 Green

& [ Elue

7 7 Red

8 B Green

Figure 5. Sample Readme File

3.3.1 Minimum Trigger Period

The minimum trigger period (in ps) can be found in the Readme document header. For the MBMC Pattern
Sequence to work, the trigger period setting must be greater than or equal to the value mentioned in the
Readme document.

Values as shown in Figure 5 Sample Readme file:

» Trigger Period = 8842us
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3.3.2

MBMC Sequence Vector Setup Information

This information is the second instruction shown in the red box in Figure 5. Note the StartVector and
Number of Vectors information accordingly.

Values as shown in Figure 5 Sample Readme file:
» StartVector =0
*  Number of Vectors = 10

3.3.3 Parsing Patterns Into Individual 1bpp Patterns

The patterns must be split into individual 1bpp patterns and arranged in order before uploading to the DLP

LightCrafter Kit. Use the LightCrafter MBMCSeq_PatternParser utility discussed in Section 1 to split and

arrange the patterns.

Follow these steps:

1. Copy the LightCrafter MBMCSeq_PatternParser.exe utility into local folder.

2. Copy the Readme file into the same folder.

3. Copy all patterns that need to be parsed into the same folder.

4. Create a file with " .txt" extension, containing each pattern name. Ensure the pattern names are put in
the same order as submitted in the MBMC Pattern Sequence Information Table, that is, the first pattern
name should appear at top and last pattern name should appear at the bottom. Include a blank line
at the bottom of the file after the last pattern name.

5. Run the command to parse and automatically arrange the patterns in order.
<drive>:\> <folder_path>\LightCrafter MBMCSeq_PatternParder.exe -r
<readme_file_name> -1 <pattern_name_list>

Example:
C:\LightCrafter MBMCSeq_PatternParser>LightCrafter MBMCSeq_PatternParser.exe -r
05Apr2013 02_21 PM_Readme.txt -l imgList.txt
Figure 6 shows a screen shot of the execution.
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f B C:\Windows\System32\cmd.exe [E=NE=N X {

DLP(R> DLP_Ligh

exas Instrument

INFO_README_PARSING:
INFO_README_PARSING:
INFO_README_PARSING:
INFO_README_PARSING:

IC ightCrafter_MBMCSeq_PatternParser?LightCrafter MBHCSeq_PatternParser.exe —» B5Apr2813_82_21_PM_Readme.txt —i imgList.txt

ter automated patterns splitter utility Rev. 1.8.8
. €C> 2813

ing " @5Apr2813_02_21 PM_Readme.txt " file...
Total NHumber of wvectors in the Multiple bit depth and mulitple color pattern Sequence 18
The Multiple bit pth and mulitple color pattern Sequence used 48 1bpp slots

Readme file suc fully parse

INFO_PAT_PARSING: Parsing images as per patterns list in the " imgList.txt " file....

INFO: Patterns parsing completed successfully...

C:wLightCrafter_MBMCSeq PatternParser>_

Figure 6. Screen Shot of Pattern Parsing Utility Execution

6. After the patterns are parsed there are ‘N’ number of 1bpp patterns. The patterns names are formatted
<nn>_PAT.bmp

7. Typically the total number of patterns generated is 24, 48, or 96. As described in Section 2, the parser
may insert blank 1bpp patterns. These blank patterns are placeholders, which the sequence will not
display, but the patterns still need to be inserted as fillers at the proper location in the frame buffer.
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4 Load MBMC Pattern Sequence and Image Files on to DLP Lightcrafter

Follow the GUI screen shots for instructions on uploading the MBMC pattern sequence.
1. Connect GUI to the DLP LightCrafter Kit and select the Pattern Sequence Display Mode.

il R
1| DLP LightCrafter Control Software - 4.0 r=nne
Display Mode Image Setting
Disconnect -Get - .
L Axis
‘ ‘ |Pattern Sequence *] 15 Long Ais Fip
Version E} [#] Short Axis Fiip
DM365: 4.0 LED Current [7] Rotate -50 Degree
o aen e | o o ——
Set Get
MSP430: 26 274 274 274
HDMI Video Pattern Sequence | Test Pattern | Image I Solution [ Upgrade | Camera I Connection I Sequence Builder | Debug
U Load Pattern Image
Start Stop Next |
Mumber Image File
e — @
Bit Depth Pattern Count  Pattern Type
|| - o [ mosn ] [ | [owrmae |
Input Trigger LED Select Exposure (us)
' [Cmmd 'I [Red '] i]
In Trigger Delay {us) Trigger Period (us)
Qutput Trigger Setting
[] Enable  Delay (us) Pulse Width (us) \Il
Bline = ]
L
Command SUCCESS
Figure 7. Connect GUI
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2. See the Readme txt file to set the following Pattern Settings: Pattern Count, LED Select, Exposure,
and Trigger Period. The number of 1bpp patterns is equal to number of patterns generated. This value
is one of three values, 24, 48, or 96.

NOTE: LED Select must be set to DEFAULT.

Trigger Period must be greater than or equal to the value specified in the Readme file.

F N
i | DLP LightCrafter Control Software - 4.0 L= o5 S
Display Mode GUI Version Info
Ducornect Get | Get GUI Version Info
|Pattern Sequence | (

version | Set ] Image Setting

DM365: 40 LED Current Long Axis Fip
7] short Axis Fip

FPGA: 2.6.43 Get Versions ‘ Red Green  Blue [ Get | Rotate -50 Degree

e e 274 274 274 Sat | = —rn

HDMI Video Pattern Sequence Test Pattern / Image | Solution [ Upgrade | Camera Connection Seguence Builder

Load Pattern Image

Start
| Mumber Image File
Pattern Setting 0 = J 00 PAT

Bit Depth Pattern Count Pattern Type ) y

. X m [ mil - Upload Al | | Upload This | | Display This

Input Trigger LED Select Exposure (us)

r Y |

Auto - Default 8333

In Trigger Delay (us) Trigger Period (us) Get

8842

Set

Output Trigger Setting

Enable  Delay (us) Pulse Width (us) [ Get
Invert ' Set
Command SUCCESS

L =

Figure 8. Screen Shot of Pattern Sequence Tab
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3. Navigate to the Sequence Builder tab and load the MBMC pattern sequence binary file. First, load the
sequence followed by setting the “Start Vector” and the “Num of Vectors” per the Readme file.

.
W] DLP LightCrafter Cantrol Software - 4.0 e a———— EE—
Display Mode GUI Version Info

Get GUI Version Info
IPaI:I:m Sequence b J
verson tmage Setting

DM365: 4.0 LED Current — Long Axis Flip
|| Short Axis Flip
FPGA: 2.6.43 [ Get Versions ] Red Green  Blue [ Get ] [] Rotate -90 Degree

MSP430; 26 274 274 274 Set = ==

| HOMI Video | Pattern Sequence | TestPattem /Image | Solution /Upgrade | Camera | Connection | Sequence Buider |

Multiple Bit Depth and Mulitple Color sequence

Help... |
Start Vector Num of Vectors

|| Enable 0 0 [ Get H Set |

Sequence File
C: /LightCrafter_MBMCSeq_PatternParser/05Apr2013_02_21_PM.bin

e | ST

Command SUCCESS
b
Figure 9. Screen Shot of MBMC Sequence Binary File Loading
DLPAO35A—May 2013—-Revised October 2013 Creating Multiple Bit Depth and Multiple Color Pattern Sequences for DLP® 13
Submit Documentation Feedback LightCrafter™ Kit

Copyright © 2013, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=DLPA035A

13 TEXAS
INSTRUMENTS

Load MBMC Pattern Sequence and Image Files on to DLP Lightcrafter www.ti.com

-
u] DLP LightCrafter Control Software - 4.0

—

Display Mode GUI Version Info
[Pattﬁn Sequence hA l
o ] s
DM355: 4.0 LED Current [ Lang Asts Pl
- [¥] Short Axis Flip
FPGA: 2.6.43 [ Get Versions ] Red Green  Blue [ == ] [] Rotate 50 Degree
MSP430: 2.6 74 74 74 IL' [ set | [ et

| HOMI video | Pattern Sequence | TestPattern /Image | Solution /Upgrade | Camera | Connection | Sequence Builder |

Multiple Bit Depth and Mulitple Color sequence |

Get || set |

Start Vector
[¥] Enable 0

Mum of Vectors

10

Sequence File

C:[LightCrafter_MBMCSeq_PatternParser [05Apr2013_02_21_PM.bin

SRS BT

Command SUCCESS

Figure 10. Screen Shot of MBMC Sequence Vector Information

4. Switch to the ‘Pattern Sequence’ tab.
5. Start the Sequence.
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5 Save Solution for Reuse

Because of the lengthy process involved in configuring the kit to run MBMC pattern sequences, Tl
recommends saving the Solution for easy reuse.

- — -
] DLP LightCrafter Control Software - 4.0 - (= B 3]
Display Mode GUI Version Info
Desconnect ‘ Get Get GUI Version Info
IPamm Sequence - J

version [ Set ] Image Setting
DM365: 4.0 LED Current : Long Axis Fiip

J — [¥] short Axis Fip
FPGA: 2.6.43 Get Versions Red Green  Blue Get [ Rotate -50 Degree
= =

HDMI Video I Pattern Sequence ] Test Pattern / Image Solution [ Upgrade Camera ] Connection | Seguence Builder -

Solutions SW Package
Save |Full Package - | Browse
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Figure 11. Screen Shot of Saved MBMC Sequence Solution

Appendix A Sample Code for Development

TCP command level implementation of downloading patterns and MBMC sequences is available in the
DLP LightCrafter API Sample Code (v2.0). In the sample code, the

Demo_8 VariableBitDepthPatSeqDemo() function describes how to download and configure the DLP
Lightcrafter by programming instead of using the GUI.
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harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
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In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
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