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Texas Instruments New Product Update

* This webinar will be recorded and available at www.ti.com/npu
* Phone lines will be muted

* Please post questions in the chat or contact your sales person or field
applications engineer
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DLP Technology | Millions of mirrors

( DLP

. DLP Pico DMD ™,
TEXAS INSTRUMENTS Digital micromirror device **.

*,

An industry leader in

digital cinema, projection,

and MEMS
that digitally switches... ...to steer light Works with LED, lasers and lamps
Extremely flexible and : '
programmable I|ght Deep UV E Ultra-Viol Visible -Infrared
management : 363 nm 420 nm 700 nm 2500 nm :

DLP Technology capabilities (today) N
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% TEXAS INSTRUMENTS Search Q Login / Register & English v Algeria v USD v

Products Applications Design resources About TI

Home / DLP products Vv

DLP products

Light
control

Automotive

Product tree <
Advanced light-control
chipsets (33)

High-speed visible chipsets
(25)

Near-infrared (NIR) chipsets
(6)

Ultraviolet (UV) chipsets (12)

O]

Automotive chipsets (14)

Display & projection chipsets

(43) @

Pico chipsets (28)

Standard chipsets (15)
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DLP Pico | Display applications

Wide range of stand-
alone or embedded
display applications:

Smartphones & tablets
Smartphone companion
AR glasses
Robotics
Appliances
Mobile smart TVs
Laser TVs
Smart displays
Educational toys
Enterprise projectors
Digital signage
Interactive kiosks
Commercial gaming
And more...
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DLP Display | Sub-system overview

/ Optics

4 Application Display E E [Ezlgilx?x
- controller " .
altiil E prOCessor DLPCxxxx

PMIC

DLPAXXXX

DLP components [ DMD & LED cables ] [ Data & video signals ] [ Power signals ]
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DLP471TP chipset | Second generation 4K

Mainstream 4K with smallest form factor and lowest cost under 1,500 Im

Reduced system BOM cost (>$35) and complexity with integrated controller functionality

DLP471TP DMD DLPC6540 Controller Evaluation Module
Optically backward compatible Most advanced Pico controller Order from Tl.com and
with minor mechanical changes including 2D keystone and warping quickly start development
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Standard

DLP Products | Display portfolio

A
DLP650LE DLP650NE DLP650TE
DLPC4422 DLPC4422 DLPC7540
DLP471NE DLP471TE
DLPC7540 DLPC7540
>1500lm -
) DLP4710 DLP471TP
§ DLPC3439x2 [ DLPC6540
Eﬂ 500im
o DLP3310
DLP3010 E&l pipc3437x2
DLPC3433/38
200Im
DLP2010 DLP230GP DLP230KP DLP230NP
DLP2000 DLPC3430/35 DLPC3432 DLPC3434 DLPC3436
B  DLPC2607 N N :
nHD WVGA qHD 720p | WXGA 1080p 4K
Resolution
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DLP471TP Chipset | Introduction

« 0.47 4K HSSI DMD: DLP471TP .q « DLPC6540 Controller <&

— Bottom illuminated, supports up to 1500 Im -
— 3840 x 2160 Display Resolution -

» Supports 4K UHD at 60Hz and 1080p at 240Hz -

Maintains closed source architecture

High Speed Serial Interface (HSSI) to DMD
Consolidates from two controllers to one
More flexibility for V-by-1 input timing

1D, 2D, 3D keystone and manual warping
HDR and Rec.2020 colorspace

+ System BOM cost reduction from previous Pico 4K chipset

— Reduce system cost and complexity with integrated controller; consolidates dual-DLP6421, FPGA, memory

+ DMD is optically backward compatible to existing DLP470TP optics with minor mechanical changes

— Enables quicker time to market and lower development cost

+ 2D keystone and manual warping

— Advanced features incorporated into controller, reduces external components
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DLP471TP Chipset | Second generation 4K

Genl Gen?2
DLP470TP/DLPC6421 4K UHD System DLP471TP/DLPC6540 4K UHD System

PMIC ' ' PMIC
DLPA3005 : H DLPA3005
B
: : SPI
sPI r—’ DLPC6421 t—;
Master : : SPI
. . DLP470TP DLPC6540 : DLP471TP
DLPC6421 : :
Slave . H

Actuator
Driver

Actuator : :
3 Actuator
e : : - pek

DLP Components [ Data signals —PJ [ Power signals —PJ DLP Components Other components [ Data signals —b] ( Power signals —)]
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DLP471TP Chipset | Typical use-case

AT~ T
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o

Ultra-short throw (UST) or standard throw optics
Large 4K display from small unit, easier setup
Most have smart TV capability

Can also be used in enterprise, commercial, or retail environments
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DLP471TP Chipset | Advanced warping

IH! . b

Ultra-short throw (UST) optics are convenient but more sensitive

Pair with low-cost camera to create automatic screen-fit features
Enabled by DLPC6540 warping engine
Improves ease of use for customers
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DLP471TP Chipset | Advanced warping

» Project on any surface & dynamically change content
« Warping engine can adjust content to correct shape or even color
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DLPDLCR471TPEVM | 4K EVM

DLPC6540
Display Controller

DLP471TP Digital
Micromirror Device

DLPA3005 PMIC
and LED Driver

Micro-USB Connector

Projector
ON/OFF Switch

Optical Module
With RGB LEDs

HDMI Connector

Power Connector

Accelerate
development with
$999 evaluation
module

Optical engine
enables 4K display
right out of the box

DLPDLCR471TPEVM
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https://www.ti.com/tool/DLPDLCR471TPEVM

DLPDLCR471TPEVM | 4K EVM

Projector Micro-USB Vx1 Interface 12V Fan Power
ON/OFF Switch Connector Connector Connectors

19V Power
Input Connector

m:---u Ri4 . TEXAS INSTRUMENTS
OLP® P s
et nm;Lumvrzw
FORMATTER BOARD
DLPO4E REV A

7OR EVALUATION o1
WOT FEC APPROVED FoR ~.C3ALE

DLPA3005 PMIC/
LED Driver

R/G/BLED Cable

Formatter board

DMD HSSI0
1/F Connector

DLPC6540
Display Processor

DMD HSSI1
|/F Connector

Actuator I/F
Flex Connector

HDMI
Connector

Vx1 Interface
Connector

TEXAS TNSTRUMENTS
DLP® PRODUCTS
DLPOLCRT 1 TPEWM
FRONT-END BOARD
DLPO4S REV E.O

=

FOR EVALUATION OM
NOT FEC APPROVED FOR RESALE

Front-end board

GERBER FILE

DLPDLCR471TPEVM Formatter Board Electrical Design Files
DLPC145.ZIP (7456 KB)

GERBER FILE

DLPDLCR471TPEVM DMD Board Electrical Design Files
DLPC146.ZIP (3421 KB)

GERBER FILE

DLPDLCR471TPEVM Front-End Board Electrical Design Files

DLPC147.2ZIP (2561 KB)

Desiqgn files
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https://www.ti.com/tool/DLPDLCR471TPEVM#design-files
https://www.ti.com/tool/DLPDLCR471TPEVM#design-files

DLPDLCR4/71TPEVM | Key resources

User’s Guide Programmer’s Guide
DLP® LightCrafter™ Display 471TP EVM User's Guide DLPC6540 Programmer's Guide

TEXAS INSTRUMENTS

ABSTRACT Sanjoev Kumar
This user's guide presents an overview of the DLP® LightCrafter™ Display 471TP evaluation module (EVM) and ABSTRACT
S i foshy """'"W‘"#"" getting started This guide its of the for a DLPC654D controller based system
Soosne: This jons inchudes the protoco, inibalization. ngs, comman use cases and

and shows a detailed description of onboard LEDS, connectors, and overall EVM assemt
provides the user a start with their first DLP LightCrafier Display 471TP evaluation moduse. command g ’

In addition to this document, additional reference documents are provided in Section 2.

Table of Contents

Figure 1-1. DLP LightCrafter Display Complete EVM
16.3 Desamation Detais.
16.4 Error

16.5 Systom Busy - FG scenarios

7
1 15
19 Systom Commands.

19130 1

DLPCASa0 Programmers e 1

BP0 AR 2021
St Cncment secacs

EVM user’s quide Programmer’s quide
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https://www.ti.com/lit/ug/dlpu105/dlpu105.pdf?ts=1619805794706&ref_url=https%253A%252F%252Fwww.ti.com%252Ftool%252FDLPDLCR471TPEVM
https://www.ti.com/lit/ug/dlpu110/dlpu110.pdf?ts=1619805812364&ref_url=https%253A%252F%252Fwww.ti.com%252Ftool%252FDLPDLCR471TPEVM
https://www.ti.com/lit/ug/dlpu105/dlpu105.pdf?ts=1619805794706&ref_url=https%253A%252F%252Fwww.ti.com%252Ftool%252FDLPDLCR471TPEVM
https://www.ti.com/lit/ug/dlpu110/dlpu110.pdf?ts=1619805812364&ref_url=https%253A%252F%252Fwww.ti.com%252Ftool%252FDLPDLCR471TPEVM

DLPDLCR471TPEVM | EVM GUI

DLP® Pico Display EVM

Info?ation DLP471TPEVM

Firmware

3

@ Connect the EVM to power
® Tun on the projector
© Connect the EVM to USB

Advanced
Explore and learn!

] © € W DLPA7ITPEVM ) Mozilla Firefox

Search

@ EVM Information

Set

DMD: |DLP471TP (47 4K) [E] Show Datasheet on Tl.com
Controller: |DLPC6540 Show Datasheet on Tl.com
PMIC/LED Driver: |DLPA3005 [E] Show Datasheet on Tl.com

Version Errors

EVM Software [ System Error

[J DMD Error

GUI Software

[J Communication Error

[ Sequence Error

:

[ LED Error

» DLPEVMGUI @ Snip & Sketch

DLP® Pico Display EVM

&

.
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© st
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Download the DLPDLC-GUI to interface with the EVM and begin development
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https://www.ti.com/tool/DLPDLC-GUI

DLP471TP Chipset | Development options

Custom product design

Design a new product from Work with an experienced Source a turnkey product
the ground up with a custom DLP Pico system integrator on with with minimal
optical module sourced from a semi-custom product, with customization options from

a DLP Pico optical module control over some features an experienced DLP Pico

manufacturer. and specs. projector ODM.
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DLP471TP Chipset | Additional resources

DLP471TP DLPC6540 DLPDLCR471TPEVM

How to solve two screenless TV design challenges technical article

TI DLP System Design: Brightness Requirements and Tradeoffs application note
Standard chipsets 4K product list (for >1,500 lumens)

Optical module search tool selection guide
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https://e2e.ti.com/blogs_/b/enlightened/posts/how-to-solve-two-screenless-tv-design-challenges
https://www.ti.com/lit/an/dlpa068b/dlpa068b.pdf
https://www.ti.com/dlp-chip/display-and-projection/standard-chipsets/products.htmlp2841max=4K%20UHD%20(3840x2160)
https://www.ti.com/tool/DLP-OMM-SEARCH
https://www.ti.com/product/DLPC6540
https://www.ti.com/product/DLP471TP
https://www.ti.com/tool/DLPDLCR471TPEVM

Visit www.tl.com/npu

For more information on the New Product Update
series, calendar and archived recordings
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.
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