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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T1) reserve the right to make changes to their products or to
discontinue any product or service without notice, and advise customers to obtain the latest version of
relevant information to verify, before placing orders, that information being relied on is current and
complete. All products are sold subject to the terms and conditions of sale supplied at the time of order
acknowledgment, including those pertaining to warranty, patent infringement, and limitation of liability.

In no event shall Tl be liable for any special, incidental, consequential or indirect damages however
caused, arising in anyway from the sale or use of the Tl products. Products purchased from a Tl
authorized distributor are subject to the distributor's terms and conditions of sale.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale
in accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the
extent Tl deems necessary to support this warranty. Specific testing of all parameters of each device is
not necessarily performed, except those mandated by government requirements. Customers are
responsible for their applications using TI components unless otherwise stated, this documentation and
its intellectual content is copyrighted or provided under license and may not be distributed in any form
without the express written permission of Texas Instruments Incorporated.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“critical applications”). TI semiconductor products are not
designed, authorized, or warranted to be suitable for use in life-support devices or systems or other
critical applications. Inclusion of Tl products in such applications is understood to be fully at the
customer’s risk.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl 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 of Tl covering or relating to any combination, machine, or
process in which such semiconductor products or services might be or are used. TI's publication of
information regarding any third party’s products or services does not constitute TI’s approval, warranty or
endorsement thereof.

Trademarks

Microsoft, Windows, Microsoft ActiveX, Windows XP and Windows 2000 are trademarks of
Microsoft Corporation.

Other trademarks are the property of their respective owners.
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1.0 Scope

This document provides recommendations for component placement and signal routing for the Discovery
Controller Board (DCB) reference design.

2.0 Applicable Documents

e DMD .7 XGA DDR Discovery User Data Sheet, TI DN 2503884
« DAD1000 Power and Reset Driver Discovery User Data Sheet, TI DN 2503885
e Discovery 1100 HSC Customer Data Sheet, TI DN 2506019
e Discovery 1100 DRC Customer Data Sheet, TI DN 2506020
e Discovery 1100 USBIF Customer Data Sheet, TI DN 2506018
« Discovery 1100 Controller Board & Starter Kit Technical Reference Manual,
TI DN 250606

¢ Mechanical Drawings — Digital Micromirror Device (DMD), Controller Board, mounting
diagrams

3.0 Introduction

It is assumed that reference design will be implemented on a single multi-layer printed wiring board
(PWB) with adequate power and ground planes. A target impedance of 50 ohm is assumed for all signal
layers. Other impedances can be used, but termination values must be adjusted.
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4.0 PWB Characteristics
4.1 PWB Stack up

There are many possibilities for the number of PWB layers and the stack up of the layers. The PWB
stack up should incorporate the Discovery 1100 guidelines as well as the other requirements of the
Discovery 1100 Chipset. Two to three internal strip line layers are required for the Discovery 1100
signals. At least one of the plane layers adjacent to each of the two Discovery 1100 signal layers should
be a solid ground plane. Tl recommends providing a solid plane for the 3.3V and DMD VCC power
planes. A suggested layer stack up is listed in Table 1.

Table 1. DCB Reference PWB Layer Stack-Up

Layer No. Layer Name
1 Top Components and Signal Routing

Power Plane

Signal Routing

Ground Plane

Signal Routing

Signal Routing

Ground Plane

N OO h~W|DN

Bottom Components and Signal Routing

4.2 Trace Impedance
The data signal traces should be designed for controlled impedance.

4.3 Power Planes

Tl recommends solid planes for ground, 3.3V and DMD VCC. For the Discovery DMD PWB, the 3.3V
plane can be split with DCB VCC. If split voltage planes are used, then high-speed signals on adjacent
layers should not cross the split in the plane.

Care must be taken to not create slots in the power and ground planes. Vias should not be placed so the
anti-pads on the plane layers overlap.

4.4 Plating

Tl recommends the DMD pads be plated with a minimum of 30uin of electrolytic gold over a minimum of
150uin of electrolytic nickel. While other plating materials are possible, TI recommends non DMD pads
be plated with 5-15uin of electrolytic gold over a minimum of 150uin of electrolytic nickel.

5.0 DC Supply Voltages

The Discovery 1100 DMD electronics require DC supply voltages of 3.3V, 5.0V and 12V. Tl recommends
filtering these supply voltages with Pl filters as shown in the reference design. The PI filters should be
located at the power entry to the PWB. Trace widths for the supply voltages and ground connections
should be sized based current and desired temperature rise in accordance with a standard such as IPC-
2221.
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6.0 Digital Controller Board

6.1 Discovery 1100 DMD Decoupling

General decoupling capacitors for the Discovery 1100 DMD should be distributed around the DCB and
placed to minimize the distance from the voltage and ground pads. Each decoupling capacitor should
have vias directly to the ground and power planes. The power and ground pads of the Discovery 1100
DMD should be tied to the voltage and ground planes with their own vias.

6.2 DMD Interface

The digital interface from the HSC and data interface to the DMD runs at clock rates up to 60MHz. Data is
clocked into the DMD on both the rising and falling edge of the clock, so effectively the interface runs at
120MHz. The high-speed signals should all be kept as short as possible with series termination resistors
as close to the driver as possible. Also reference the DMD datasheet for timing information.

Trace length matching requirements will be a function of the driving IC and the Discovery Chipset timing
parameters (See Discovery 1100 Technical Reference Manual (TRM)).

6.3 Oscillators and Crystals

The Discovery 1100 reference design utilizes two oscillators. Tl recommends Pl filters on the power entry to
the oscillators as an EMI precaution. The PI filter capacitor on the oscillator side should be located as close to
the oscillator’s supply pin as possible.

Having a surface ground plane under the oscillator or crystal package can reduce EMI radiation. The
surface ground plane should be tied to the internal ground planes with multiple vias.

6.4 Trace Length Matching

The Discovery 1100 DMD data signals require precise length matching. It is important that the
propagation delays are matched. The signals should be matched in length to at least +/-5mil relative.
Matching all signals exactly will maximize the channel margin.

6.5 VCC

The VCC pins of the 0.7XGA should be connected directly to the DMD VCC plane. Decoupling for the
VCC should be distributed around the DMD and placed to minimize the distance from the voltage and
ground pads. Each decoupling capacitor should have vias directly connected to the ground and power
planes. The VCC and GND pads of the DMD should be tied to the VCC and ground planes with their own
vias.

6.6 VCC2

The VCC2 voltage can be routed to the DMD as a trace. Decoupling capacitors should be placed to
minimize the distance from the DMD’s VCC2 and ground pads. Using wide etch from the decoupling
capacitors to the DMD connection will reduce inductance and improve decoupling performance.

6.7 DMD Layout

See the DMD customer datasheet and mechanical ICD for package dimensions, timing and pin out
information. Also, see the reference design board interface drawings for PWB layout recommendations.
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7.0 DMD Drive Voltage Generation

7.1 DAD1000

The DAD1000 generates the RESET voltages for the DMD. The DMD drive outputs from the DAD1000
(OUT[15:0]) should be routed with minimum trace width of 11mil and a minimum spacing of 15mil. The
Vbias, Vrst and VCC2 traces from the output capacitors to the DAD1000 should also be routed with a
minimum trace width and spacing of 11mil and 15mil, respectively. See the DAD1000 customer
datasheet for mechanical package and layout information.

8.0 Decoupling Capacitors

Decoupling capacitors should be placed to minimize the distance from the decoupling capacitor to the
supply and ground pin of the component. It is recommended that the placement of and routing for the
decoupling capacitors meet the following guidelines:

« The supply voltage pin of the capacitor should be located very close to the device supply
voltage pin(s). The decoupling capacitor should have vias to ground and voltage planes. The
device can be connected directly to the decoupling capacitor (no via) if the trace length is less
than 0.1 inch. Otherwise, the component should be tied to the voltage or ground plane
through separate vias.

« The trace lengths of the voltage and ground connections for decoupling capacitors and
components should be less than 0.1 inch to minimize inductance.

¢ The trace width of the power and ground connection to decoupling capacitors and
components should be as wide as possible to minimize inductance.

e Connecting decoupling capacitors to ground and power planes through multiple vias can
reduce inductance and improve noise performance.

« Decoupling performance can be improved by utilizing low ESR and low ESL capacitors.
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