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1 Scope

This document summarizes the PCB layout and PCB design requirements for systems utilizing a TRP
digital micromirror device (DMD) in combination with any DLPC343x controller and either the DLPA200x
or DLPA300x.

NOTE: The information in this document is not a substitute for the specifications listed in the
corresponding device data sheets. In the event of a discrepancy, the data sheet supersedes
this document.

WARNING

Failure to adhere to these design guidelines and/or the published
device specifications can result in permanent damage to the
devices.

2 Applicable Documents

The following Tl Documents contain relevant information:

1. DLPC343x display controller datasheets, latest revision. Including DLPC3430, DLPC3433, DLPC3435,
DLPC3438, and DLPC3439.

2. DLPA2000, DLPA2005, DLPA3000 and DLPA3005 PMIC datasheets, latest revision
3. DLP2010, DLP3010 and DLP4710 DMD datasheets, latest revision

All trademarks are the property of their respective owners.
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3 Connectivity Guidelines

3.1

DMD Electrical Connections

www.ti.com

Figure 1 shows the DLP2010 DMD and how it is driven in a DLP projection system.

Data and control are provided by the DLPC3430 or the DLPC3435
Power is supplied by the DLPA2000 or the DLPA2005

No impedance control needed

Minimum trace width of 0.381mm (0.015 inches)
Do not use filter i.e. ferrite bead, etc.

Prevent signal noise, as defined in this document
Single-Ended Impedance: 68 + 10% Ohm

Max length from DLPC343x to DMD: < 165mm,
including all PCB traces, and (if applicable) all FPC

Max length mismatch between LS_WDATA and

Max length mismatch between LS_RDATA and LS_CLK:

Max number of vias on LS_CLK & LS_WDATA: 2,
located as close to the DPP343x as possible

- LS_CLK & LS_WDATA: 43 Ohm series
termination close to the DLPC343x
- LS_RDATA: 43 Ohm series termination

Prevent signal noise, as defined in this document
Single-Ended Impedance: 68 + 10% Ohm

Max trace length mismatch: No restriction

Max length: 165mm, including all PCB traces, and (if

. Differential Impedance: 100 + 10% Ohm
. Max length from DLPC343x to DMD: 150mm, including all PCB traces, and (if applicable) all FPC traces.
. Max length mismatch between P & N Pairs: 1mm
. Max length mismatch between a data channel and clock: 25.4mm. Adding trace length to shorter pairs is usually not necessary
. Max number of vias per net: 2, located as close to the DLPC343x as possible
. Do not terminate (no series or common termination, etc.)
. Do not use filter i.e. ferrite bead, etc.
. Note: Rise times can be as fast as 120ps.
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\ ‘ Decoupling: 100nF min, as close to the DMD Vcc pins as possible ‘

\ ‘ Decoupling: 100nF min, as close to the DMD Vcci pins as possible ‘
\

\ Decoupling: 220nF min as close to the DMD Vofs pin as possible. Vofs at the

DMD must be kept within operating limits (9.5V-10.5V) in order to prevent
non-reversible damage to the DMD.

‘ Decoupling: 100nF min, as close to the DMD Vbias pins as possible ‘

‘ Decoupling: 100nF min, as close to the DMD Vrst pins as possible ‘

Figure 1. Layout Guidelines for the DLP2010 DMD
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Figure 2 shows the DLP3010 DMD and how it is driven in a DLP projection system.
» Data and control are provided by the DLPC3433 or the DLPC3438
* Power is supplied by the DLPA2000, DLPA2005, or the DLPA3000

. Differential Impedance: 100 + 10% Ohm
. Max trace length from DLPC343x to DMD: 150mm, including all PCB traces, and (if applicable) all FPC traces.
. Max length mismatch between P & N Pairs: 1mm
. Max length mismatch between a data channel and clock: 25.4mm. Adding trace length to shorter pairs is usually not necessary
. Max number of vias per net: 2, located as close to the DPP343x as possible
. Do not terminate (no series or common termination, etc.)
. Do not use filter i.e. ferrite bead, etc.
. Note: Rise times can be as fast as 120ps.
/e Prevent signal noise, as defined in this document
Single-Ended Impedance: 68 + 10% Ohm
Max length from DLPC343x to DMD: < 165mm,
) including all PCB traces, and (if applicable) all FPC
‘ traces
DLP3010
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N [; P} - LS_RDATA: 43 Ohm series termination
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VRST(-14V) » VRST(-14V)
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s P e e &
| \\\\\\ Vofs, Vbias, Vrst, and Vcc at the DMD must be kept
within the operating limits specified in the datasheet
PCB

. No impedance control needed
. Minimum trace width of 0.381mm (0.015 inches)
. Do not use filter i.e. ferrite bead, etc.

Figure 2. Layout Guidelines for the DLP3010 DMD
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Figure 3 shows the DLP4710 DMD and how it is driven in a DLP projection system.
» Data and control are provided by two (2) separate DLPC3439
» Power is supplied by the DLPA3000 or DLPA3005

. Route 100 + 10% Ohm Differential
. Max trace length from DLPC3439 to DMD is 150mm (this includes all trace on PCB plus all trace on FPC, etc.)
. Max length mismatch between P & N in the same pair is 1mm
. Max length mismatch between a data channel and clock is 25.4mm. Adding trace length to shorter pairs is usually not necessary
. Max number of vias per net is 2 and located as close to the DPP343x as possible
. Do not terminate (no series or common termination, etc.)
. Rise times can be as fast as 120ps - do not use filter i.e. ferrite bead, etc.
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within the operating limits specified in the datasheet.

No impedance control needed
Minimum trace width of 0.381mm (0.015 inches)
Do not use filter i.e. ferrite bead, etc.

Figure 3. Layout Guidelines for the DLP4710 DMD
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The guidelines in Figure 1, Figure 2, and Figure 3 are summaries taken from the DLPC343x datasheet,
DLPA200x datasheet, DLPA300x datasheet, DLP2010 datasheet, DLP3010 datasheet and DLP4710
datasheet. For more detail and information, please refer to the individual device data sheets.

3.2 Power Connections
*  Vors, Vans: Vrst Voo, & Vpp power rails (at the DLP2010, DLP3010, DLP4710) must be kept within the
specified operating range. This includes effects from ripple and DC error.

— To accommodate power supply transient current requirements, adequate decoupling capacitance
must be placed near the DMD Vs, Vgias: Vest Vob: & Vpp PINS

« To accommodate power supply transient current requirements, adequate decoupling capacitance must
be placed near the DMD Vs, Vgias) Vrst Vob: & Vpp PINS.

» Never hot-swap the DMD. At the instant the DMD physical interface is connected or disconnected, all
DMD power supply rails and signals must be at zero volts (not driven).

* Never allow power to be applied to the DMD when one or more DMD signal pins are not being driven.

« Adhere to the power-up and power-down procedures specified in the DMD datasheet, and never allow
the DMD power supply levels to be outside of the Recommended Operating Conditions specified in the
DMD datasheet.

3.3 Signal Noise Definition
During operation, it is critical to prevent the coupling of noise onto the LS bus and the DMD_DEN_ARSTZ
signal. In this context, any of the following conditions are considered “noise”:
» Shorting to another signal
» Shorting to power
» Shorting to ground
e Intermittent connection, which includes “hot-swapping”
* An electrical “open” condition
» An electrical “floating” condition
» Inducing electromagnetic interference which is strong enough to affect the integrity of the signal(s)
» Unstable inputs (conditions outside the specified operating range) to any of the device power rails
» Voltage fluctuations on the device ground pins
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4 DMD Power-up and Power-down
The manner in which the DMD is powered-up and powered-down is critical to its proper operation. The
DLPA200x and DLPA300x are designed to provide the required power-up and power-down sequences,
provided that the following conditions are met:
DLPA200x systems (see the DLPA2000 or DLPA2005 datasheet for details):
* PROJ_ON transitioning high: VIN and 1.8 V to LS_IN are in operating range.
e PROJ_ON is high: VIN and 1.8 V to LS_IN are in operating range.
e« PROJ_ON transitioning low (normal shutdown): VIN and 1.8 V to LS _IN are in operating range for
at least 35 ms plus the time it takes Vges, Vaius & Vgrst to drop within 4 V of GND. @
* PROJ_ON is high when UVLO fault occurs: VIN and 1.8 V to LS_IN are in operating range for at
least 35.5 us (Vbias delay) + 4.4 ps (Vofs delay) + the time it takes Vgrs, Vgias & Vgsr t0 drop within 4 V
of GND.
DLPA300x systems (see the DLPA3000 or DLPA3005 datasheet for details):
* PROJ_ON transitioning high: VIN is in operating range.
 PROJ_ON is high: VIN is in operating range while PROJ_ON is high.
* PROJ_ON transitioning low (normal shutdown): VIN is in operating range for at least 35 ms plus
the time it takes Vggs, Veias & Vrst to drop within 4 V of GND.
e PROJ_ON is high when UVLO fault occurs: VIN is in operating range for at least 35.5 us (Vbias
delay) + 4.4 ps (Vofs delay) + the time it takes Vs, Vgias & Vrst t0 drop within 4 V of GND.
@ The time it takes Vors, Veis & Vgrst to drop from operating levels to within 4 V of GND is system dependent. It is expected that the user
determine this value for every design.
6 PCB Design Requirements for TI DLP® Pico™ TRP Digital Micromirror DLPAQ71-June 2016
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Manufacturing Best Practices

In order to prevent possible DMD failures during system manufacturing, it is recommended that the
following "best practices” be followed:

* Any device electrically interfacing to the DMD must follow all of the guidelines specified in this
document and in the applicable datasheets. This includes cabling, test electronics, power distribution,
on/off procedure, DMD connect/disconnect, etc.

« All connectors have an insertion and removal life. Insertion and removal cycles for connectors between
the DLPC343x and the DMD should not exceed the manufacturers stated lifetime maximum.

— The DLP2010 can mate to two (2) different connectors. The AXT540124 has an insertion/removal
life of 50 cycles, which is suitable for use in end-products. The AXT5E4026 has an
insertion/removal life of 3000 cycles, which is suitable for factory equipment.

» As with FPCs used in a product, any and all FPCs used in the factory should be designed in
accordance with the guidelines specified in this document and in the applicable datasheets.

» Optical engine production is typically a manual process requiring a human operator to connect the
DMD, power on, assemble/test, power down, and disconnect. Every time this cycle is performed there
is a possibility of an operator error, such as:

— Powering on before connecting the DMD (hot plug).
— Disconnecting the DMD before powering down (hot unplug).
— Not fully mating the DMD to the test electronics.

It is recommended to keep the number of assembly/test stations where the DMD is power cycled to a
minimum. This will reduce the probability of damage to the DMD due to operator error.

Abbreviations

PCB - Printed Circuit Board

FPC - Flexible Printed Circuit
DMD - Digital Micromirror Device
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI 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 Tl components are authorized for use in FDA Class Ill (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.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com
www.dlp.com
dsp.ti.com
www.ti.com/clocks
interface.ti.com
logic.ti.com
power.ti.com
microcontroller.ti.com
www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers
www.ti.com/consumer-apps
www.ti.com/energy
www.ti.com/industrial
www.ti.com/medical
www.ti.com/security
www.ti.com/space-avionics-defense
www.ti.com/video

e2e.ti.com
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