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Introduction

1.1 FPD23DAEVM

FPD23DAEVM is designed to directly adapt to one of the following types of RGB data and source
HDMI/DVI compatible video output.

* FPD-Link I (Four LVDS data/control streams and one LVDS clock pair)
OR

» Parallel LVCMOS (RGB888) signals and clock.
Hence, it act as a powerful tool to evaluate performance of FPD-Link Il/1ll Serial link Devices.

The adapter has an on board PanelBus Digital Transmitter, TFP410 which is DVI 1.0-compliant solution.
DVI and HDMI have the same electrical specifications for their TMDS and VESA/DDC links, output of
TFP410 is routed to 19-pin HDMI type-A connector. Hence, hooking up this board with one of the
deserializer in FPD-Link II/Ill family allows evaluation of the serial link through direct observation of the
video data on HDMI/DVI compatible display.

6V-12V input 3.3V
jack (Optional) (400mA) GND
12C bus
GND 6V-12V
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RGB888 (Parallel LVCMOS) input option

Figure 1-1. FPD-Link 1I/1ll Display Adapter

FPD23DAEVM contains FPD-Link 11/11l Display Adapter board only. ®

@ Other components required: 12V DC Supply, an HDMI cable or HDMI to DVI adapter cable, an HDMI or DVI compatible display.

2 Introduction SNLU144-may 2013

Submit Documentation Feedback
Copyright © 2013, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNLU144

I3 TEXAS
INSTRUMENTS
www.ti.com FPD23DAEVM Features
1.2 FPD23DAEVM Features
1. PanelBus Digital Transmitter, TFP410 supports flat panel display resolutions up to UXGA and
maximum pixel rate of 165 MHz in 24-bit true color pixel format.
2. It can accept FPD-Link | input or parallel LVCMOS (RGB888) input based on a simple set of hardware
configuration.
3. Although designed to be used with an HDMI cable, it is easy to hook up the output to DVI display using
an HDMI to DVI adapter cable.
4. Once a DC supply of 12V (recommended current limit is 500mA) is connected to FPD23DAEVM, it can
supply 3.3V (400mA) DC to other devices used in the system such as deserializer.
5. Optionally, PCF8582C-2 can be populated, which is connected to on board 12C bus and allows
implementation of EDID.
6. TFP410 allows minimization of the skew between parallel RGB data and clock signal through a control
switch (S1).
7. TPD8S009 and TPD4E001 provide ESD protection at the output for display port.
1.3 Typical Application
Figure 1-2 below illustrates a typical setup for FPD23DAEVM with either FPD-Link | source or parallel
LVCMOS (RGB888) as a source for RGB data and clock signals. These signals are then translated into
TMDS for transmission over HDMI cable.
6V to 12V
3.3V(400mA)
FPD-Link | Source I
e.g., DS90Ux928
OR FPD23DAEVM
FPD-Link 1I/1ll Display HDMI/DVI
Parallel LVCMOS A m— | S
Source Clock _| HDMC;:ab'e
e.g., DSI0Ux926 iR
Adapter cable
12C bus
Figure 1-2. Typical Application/Evaluation Configuration
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This chapter provides minimal steps required to setup FPD23DAEVM in the two hardware configuration
depending upon the type of input signals. Switch and jumper position required for this operation have
been set at the factory.

1. Verify the factory settings for the adapter board as shown in Figure 2-1 and Figure 2-2.

2. Connect either FPD-Link | input to J3 or parallel LVCMOS (RGB888) input to J2. Make sure that board
is configured for corresponding input type, refer to Section 2.1 and Section 2.2.

3. Connect 12V power supply to either J6 or J1 as shown in . LED D1(green) indicates that board is
correctly powered up and 3.3V(200mA) supply is available at J5.

4. Connect an HDMI/DVI compatible display device to J4 using an HDMI cable. Desired results can be
observed on the display. @

2.1 Board Setup with FPD-Link input

In this configuration, connect input to J3 and instructions below should be followed,
1. Make sure RN5, RN6, RN7 and RN8 are mounted.

2. To avoid stubs, RN1, RN2, RN3 and RN4 should not be mounted.

3. Verify pin HIGH and PDN to be shorted on JP2 while using FPD-Link | input.

3.3V (400mA)

HDMI/DVI
compatible
output

=3
2|
=
o
8
S

.= Texas Instruments
<2 Fpp-Link 11/111 Display Adepter
FPD23DAEVN

1]
SV6009 REF

Figure 2-1. FPD23DAEVM with FPD-Link input

@ MSEN/POL1 signal on TP4 should be high, once the display/receiver connected to J4 is detected properly.
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2.2 Board Setup with Parallel LVCMOS input

In this configuration connect input to J2 and instructions below should be followed,

1. Make sure RN1, RN2, RN3 and RN4 are mounted.

2. RN5, RN6, RN7 and RN8 should not be mounted to avoid stubs.

3. Verify pin VSS and REF to be shorted on JP6 while using RGB888 parallel LVCMOS input.

— PDB

»
b
SELL]

H
E

HDMI/DVI
compatible output

Figure 2-2. FPD23DAEVM with Parallel LVCMOS input
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FPD23DAEVM includes circuits and interfaces facilitating the full control over the devices present on the
board.

3.1 Power

FPD23DAEVM can be powered up by 6V(min) to 12V(max) DC supply as detailed in Figure 2-1 and
Figure 2-2. Apply power to only ONE of these ports: J1 or J6.

Table 3-1. Power

Reference Description and Default settings

12V power port

i Do not apply more than 12V and less than 6V DCsupply to this port.

12V power jack

J6 Do not apply more than 12V and less than 6V DCsupply to this port.

3.3V power port
J5 This port can be used to power up the Deserializer board to which the adapter is connected. It can
source up to 400mA of current.

3.2 Video Data Input
As mentioned earlier, there two input options available.

NOTE: To ensure electrical signal compatibility,

1. Board is by default configured for LVCMOS threshold of V= 2.31V and
Vi may= 0.99V for the PanelBus Transmitter, TFP410. This allows using this
board with deserializer VDDIO = 3.3V.

2. To work with low signal swings (with deserializer VDDIO = 1.8V), change R7 to
40kQ and R8 to 15kQ. This hardware change corresponds to V= 1.1V and
Vi max= 0.7V.

3.2.1 FPD-Link Video Data Input

Header J3 (mounted on bottom side) accepts a 20-pin IDC or similar 0.1" spaced male header. Connect
the clock and 4 FPD-Link (LVDS) data pairs to this header as marked on the silk screen. 100Q differential
termination is provided on the board near DS90CF386 (U4) device pins.

Figure 3-1. FPD-Link Input header: J3
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3.2.2 Parallel LVCMOS Video Data Input

Header J2 (mounted on bottom side) accepts R[7:0], G[7:0], B[7:0], HS, VS, DE, PCLK as inputs. The
even numbered pins are the inputs. The odd numbered pins are connected to REF (pin 2 of JP6). Jumper
JP6 is factory set to select VSS as a reference.

B et LI SR S S-SR - SR = R R U O G G T G T i U - i -~ -~ = -~~~ -~ -

Figure 3-2. Parallel LVCMOS Input header: J2

3.3 Video Output

Connect an HDMI cable between connector J4 and an HDMI display OR
An HDMI to DVI adapter cable can be used to connect to a DVI display.

3.4 Hardware controls

Hardware controls present on the board determines the specific mode or state of operation.

Table 3-2. Description : Control element

Reference Description and Default settings

Allows access to multifunction input (pin 6, 7, 8) of TFP410.

For more details on function of these pin, refer Table 3-3 and device datasheet.
Default : CTL[3:1] = 100

To pull these pins High or Low, switch S1 can be used.

Connected to PDN pin of DS90CF386.

HIGH: DS90CF386 CMOS output will be switching. (This condition is required while using FPD-Link |
input)

LOW: DS90CF386 CMOS output will be low.

12C clock port
Allows access to SCL pin of TFP410(U1), U3 and DDC_C ®.

12C serial data port
Allows access to SDA pin of TFP410(U1), U3 and DDC_D @,

Address select port for U3
JP5 It allows to select an appropriate address for U3 (PCF8582C-2, not provided) in the range 0x50 to Ox57.
Default : floating

JP1

JP2

JP3

JP4

To select appropriate reference for LVCMOS inputs.
JP6 Default : LVCMOS inputs refer to VSS.
It also allows strapping of parallel LVCMOS input connector pins.

Allows shorting schottky diode D3, if required.

P7 Default : Open

This switch controls the operation of TFP410 PanelBus digital transmitter only and the default settings
are listed below,

S1.10 : CTL3 : HIGH, Default de-skew settings, although de-skew is disabled.

S1.9: CTL2 : LOW, Default de-skew settings, although de-skew is disabled.

S1.8: CTL1 : LOW, Default de-skew settings, although de-skew is disabled.

S1.7 : EDGE/HTPLG : LOW, Falling edge of input clock IDCK+ selected for primary latch to occur
S1 S1.6 : ISEL/RST : LOW, I12C disabled

S1.5: DSEL/SDA : LOW, Single ended input clock mode

S1.4 : BSEL/SCL : HIGH, 24-bit, single edge input mode

S1.3: DKEN : LOW, De-skew disabled

S1.2 : NONE : LOW, not used

S1.1: PD : HIGH, TFP410 is in normal operation mode

Refer Table 3-3 for detailed description of TFP410 control associated with this switch.

@ Pull up is not present for DDC_C pin.
@ Pull up is not present for DDC_D pin.
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Table 3-3 below describes function of switch S1 in more detail.

Table 3-3. Switch S1 Functions

Switch Control Description
. ontro —
position 12C Disabled (ISEL/RST=LOW) 12C Enabled (ISEL/RST= HIGH)
When De-skew mode is disabled (DKEN= .
LOW), CTL2 & CTL1 can be used to send Acts as 3 LSBs of the 7 bit I2C address of
additional information across the DVI link TFP410, _
S1.10 CTL3 during blanking interval (DE= LOW). tAh[3:1]:hOOO to select 7 bit 12C address as 0x38
rou
S1.9 CTL2 When De-skew mode is enabled (DKEN= A[3-1]g:111 for OX3F
S1.8 CTL1 HIGH), these 3 inputs become DK[3:1], used ' ' ; ;
1) p § -4l Based on read or write operation 1 or O is
to adjust the setup and hold times of the appended to form the 8 bit I2C address, refer
pixel data inputs relative to IDCK+. Refer device datasheet for more details.
device datasheet for more details.
HIGH : Primary latch occurs on the rising
edge of IDCK+ Used to monitor the hot plug detect signal.
LOW : Primary latch occurs on the falling Make sure that R4 is mounted, R13 is not
SL.7 EDGE/HTPLG edge of IDCK+ mounted and S1.7 is set HIGH for the
Make sure that R13 is mounted and R4 is operation.
not mounted for the operation.
S1.6 ISEL/RST LOW : I2C disabled HIGH : 12C enabled
Depends upon VREF and BSEL, refer This switch should be positioned high for the
SL5 DSEL/SDA TFP410 device datasheet. external pull up on SDA line.
HIGH : selects 24-bit input, single ended
input mode. This switch should be positioned high for the
Si4 BSEL/SCL LOW : selects 12-bit input, dual edge input | external pull up on SCL line.
mode.
HIGH : Enables de-skew with the trim
increment selected through S1.10, S1.9, This pin should be tied either to GND or to
S1.3 DKEN S1.8 VDD and avoid floating input. De-skew function
LOW : Disables de-skew and default trim can be accessed through I12C.
setting is used
S1.2 Not used - -
) i In this mode, PD pin should be tied to GND.
S1.1 PD ng,'go%r:f:jg&irﬁggemwe Power down state is selected through 12C and
’ default mode is Power down.

3.5

Indicators and Test points

Table 3-4. Description : Indicators and Test points

Reference

Description

D1

3.3V LDO supply indicator : Green LED

D2
TP1

Hot plug detect / Edge Select : Red LED

« By default (12C disabled on TFP410), it will indicate the status of the input clock (IDCK+) edge
selected (though S1.7) for primary latch on TFP410,
HIGH : Rising edge
LOW : Falling edge (default)
Make sure that R13 is mounted and R4 is not mounted for the operation.

« When I12C enabled, it indicates hot plug detect signal status.
Make sure that R4 is mounted, R13 is not mounted and S1.7 is set high for the operation.

TP2

HDMI CEC pin test point

TP3

Programming time control output of U3

TP4

Monitor sense/ programmable output of TFP410

* When I12C is disabled,
HIGH level on this pin indicates a receiver is detected at the differential outputs,
Low level indicates a power on receiver is not detected

* When I2C is enabled, this output is programmable through 12C interface, refer TFP410 device
datasheet for more details.
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3.6 12C and Device Addressing ®
FPD23DAEVM provides flexibility to configure 12C bus as per the requirement.

+3.3V

JP3
R16 R15 o
(]

(-] Dbe.¢ > To HDMI

DDC_D
3 CcONNector
To € BSEL/SCL P4 45V

Y
o]
4

00

TFP410 ¢_DSEL/SDA
-

SCL

SDA S

0000
OO0 U
0000

Figure 3-3. 12C and Device Addressing

1. Header J7 is directly connected to U3 as shown in Figure 3-3, which allows implementation of external
EDID @ (it requires mounting PCF8582C-2 on board). When 12V is supplied to the EVM, SCL and
SDA lines are pulled high to 5V by resistor R19 and R25 on the board.

The SCL and SDA lines are also connected to pin 1 of JP3 and JP4 respectively.
I12C device address of U3 can be configured by connecting the JP5 pins to either VSS or VDD. Refer
PCF8582C-2 device datasheet for more details.

2. Pin2 of JP3 and JP4 are connected to BSEL/SCL and DSEL/SDA pins of U1, TFP410. Note that, to
communicate with TFP410 over 12C proper settings are required on switch S1. Refer Table 3-3.

3. Pin3 of JP3 and JP4 are connected to DDC_C and DDC_D lines from the HDMI connector, J4. This
might be useful while using the actual EDID of the display.
@ Unless resistor R19 and R25 are removed, do not put jumper across pin 1 and 2 of either JP3 or JP4. This may damage TFP410 on the
board.
@ EDID (Extended Display Identification Data) is a display's feature of describing its identity and capabilities to the source, e.g.: video
formats, audio formats, colorimetry, lip-sync delays, etc.
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Using Internal Test Pattern Generation of 720p FPD-Link
lIl Devices

This section provides basic steps to use Internal Test Pattern Generator of 720p FPD-Link Il devices to
observe the output on HDMI/DVI compatible display through FPD23DAEVM.

ALP provides an interactive GUI to control the internal pattern generator of DS90Ux92x family of devices
as shown below.

Here, a specific example of DS90UH925 & DS90UH926 serial link is considered, however similar
procedure applies to other members of DS90Ux92x family.

1. Connect USB cable to DS90UH925QSEVB and launch ALP. Once DS90UH925 is detected by the
software as shown in Figure 4-1, click on the device name and select Pattern Generator tab.

Texas Instruments - Analog LaunchPAD
Tasks {ALP Nano USB 1/1) - DS90UH925

Devi 2 i
J‘%—- Information | HDCP Authentication | System Topology | Patkern Generatm«rs Scripting
g& ALF Mano USE 1 Dievice Information
W
Device: DS590UH2S FPO-Link I Serializer with HDCP
7] Tools ¥ Revisian:
12C Address: 0x20
. Preferences ¥ Pixel Clock Range: 20-85 MHz
Repeater Mode: Disabled
Hel, S
LDnE Serial Link Morde: FPD-Link I11
Audio Mode: 2-thannel

Partrer Information

Device: D390UHI26 FRO-Link I1T Deserializer with HDCP
Revision:

12C Address: 0x53

Pixel Clock Range: 20-85 MHz

Repeater Mode: Disabled

Serial Link Mode: FPD-Link 111

Audio Mode: 2-thannel

Current Link Status

Linked ko Deseriglizer:  Yes
Linked to Yideo Source:  Yes

ALP Framework.

Figure 4-1. Initial Window
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2. Under Video Control, select Timing source as Internal or Internal w/Ext. Clock as shown in
Figure 4-2.

Texas Instruments - Analog LaunchPAD

(ALP Nano USB 1,/1) - D590UH925

| Information | HDCP authentication | System Tapology | Pattern Generator | Registers | Scripting |

Q ALP Mano USE 1 Pattern Generakor Contral Video Contral
g DIS0UHIZS

[JEnable Generator [ ] Invert video
[JEnable scraling [ 15-bit Color

Timing Source | External hd

Internal TimifExternal

Inkernal
Fixed Pattern |H Blackfwhits ~ + | Custom Colar # Spec

Auta-Scroling Control
Approvimate Pixel Clock |66.7 MHz
Mumber of Patterns - Frames per Pattern £a z

Pattern 1 |White v‘ Pattern B|H Elack/Green v| Hsync Wsyne

Patterm 2 Black | Pattern 9 [H Black/Blue v| Farameter Horizontal | Vertical
Total Area 1643 750
Pattern 3 |Red £ ‘ Pattern 10 | ¥ Blacki'White - | Ackive Area 1280 720
Sync Width a0 5
Pattern 4 |Green b ‘ Pattern 11 |\u' Black/Rred A | Back Parch Width 716 o)
Pattern 5 |Blue v | Pattern 12[v BlackiGreen v |
Patterm & HBlackhhite v | Pattern 13|V BlackiBlue v|
Status
Pattern 7 | H BlackiRed | Pattern 14| Cust b
| ackfRe ‘ | ustom | Appraximate FramesfSecond:  NfA
Detected Dimensions: 0x0
ALP Framewark I

Figure 4-2. Timing Source @ ®

3. Under Internal Timing> Spec, select appropriate option depending upon the type of display.

Texas Instruments - Analog LaunchPAD

{ALP Nano USB 1,1) - D590UH925

| Information || HOCP Authentication || System Topology | Pattern Generator | Registers || Scripking ‘

& ALP Nano USE 1 Pattern Generator Control Wideo Cantrol
G DSS0UHIZE [[JEnable Generator ] Irwert video
Timing Source | Internal wiExt, Clock
[IEnable Scroling [ 18-bit Color
Internal Timing
Fixed Patbern | H Black/whit | Custom Color #
ackftiihite Spec | HD 720p 60Hz k
Auto-scrolling Contral Customized
Apprg 500480 60Hz E ™
Murnber of Patterns - Frames per Pattern e Va4 (B40x480) 60Hz
WGEd (640:x480) 72Hz
Pattern 1 |white | Pattern 8 [HBladyareen | FEME Esquxqaug Tohe ]
WGEd (640:480) 85Hz .
Pattern 2|Black V| Pattern 9|H Elack/Blus V| Pai SVGA( (BDDXE\D%) B0Hz Vertical
Totdsvia (500x600) 72Hz 750
Pattern 3|Red v| Pattern 10 v Blackiwhte v | | actizuen Egggxsggg 7oHe 720
Syn|SveA (B00:x600) 55Hz 5
Pattern 4 [Green v | Patzern 11 [y BlarkiRed v Bac| %GA (1(024xrseg 60Hz 22
KRG (1024768) 70Hz
Pattern 5 [Blus | Pattem 12 [y BlackiGreen v CXGA szqx?sag Tohe
. 1152864 60Hz
Pattern & |H Black/Whits | Pattern 13 v Black/Blus v
Skak
12380753 RE 60Hz
Pattern ?|H EBlack/red v| Pattern 14 |Custnm V| R 1280x800 RE 60H: 2
Prog | 360768 RE £0Hz ]
HD 1080p 30Hz
ALP Framewark. I

Figure 4-3. Internal Timing : Spec
In Internal w/Ext. Clock mode, external PCLK is required on Serializer, all other signals are generated by the device itself.
® In Internal mode, all signals including PCLK are generated by the device itself.

@)

SNLU144-may 2013 Using Internal Test Pattern Generation of 720p FPD-Link Il Devices
Submit Documentation Feedback
Copyright © 2013, Texas Instruments Incorporated

11


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNLU144

13 TEXAS
INSTRUMENTS

www.ti.com

4. If Timing Source is selected as Internal, it is required to select Approximate Pixel Clock which is
within acceptable range of PCLK of the display device connected.

Texas Instruments - Analog LaunchPAD
(ALP Nano USB 1/1) - DS90UH925

| Infarmation || HOEP Aukhentication || System Topology | Pattern Generatar | Reqisters || Scripting |

g‘e ALP Mano USE 1 Fatbern Generator Control Wideo Caontral
g DS90UHIZS

Enable Generataor Invert Yideo —
O =

[JEnable scroling [ 1&8-hit Colar
Internal Timing

Fixed Patbern |H Blackwhit | Custom Color #
ackfwhite - Spec | HD 720p 60Hz v
Auto-Scroling Control
Approximate Pixel Clock | 66,7 MH
Mumber of Patterns Frames per Pattern Be F
Pattern 1 |Wh|te v‘ Pattern B|H BlackjGreen v| Hsyne Vsyne 66,7 MHz

0.0 MHz

40,0 MHz
1|22 30k
s
S50

22,2 MHz
2lz0.0 MHe
18,2 MHz

Pattern 5 [Blue v Pattern 12| BackfGreen v | [ oetfis.r e
<f|16.

Pattern 6 [HEBlackiWhite v Pattern 13|y BlackiBlue v L

Status 14.3 MHz

Pattern 7 H BlackRed v Pattern 14| custom ~| . 13.3MHz
Approximate Frames/Sq12,5 MHz

Programmed Dimensiond 11,8 MHz

11.1 MHz

10.5MHz

10.0 MHz

9.5 MHz

9.1 MHz

5.7 MHz

5.5 MHz -

3.0 MHz

7.7 MHz

7.4 MHz

7.1 MHz

5.9 MHz

5.7 MHz

6.5 MHz v

Pattern 2 Black | Pattern 9 [H Black/Blue | Parameter
Total Area
Pattern 3 |Red v‘ Pattern 10 |V Black/white V| Ackive Area

Sync Width
Fattern 4 |Green v ‘ Pattern 11 |\-' Black/Red v | Eack Porch Width

ALP Framework.

Figure 4-4. Approximate Pixel Clock

5. Finally, check on Enable Generator and observe the output on display.
Optionally, Enable Scrolling to view changing patterns on the display.

Texas Instruments - Analog LaunchPAD

(ALP Nano USE 1/1) - DS90UH925
| Infarmation | HDCP Authentication | System Tapology | Pattern Generator | Ragisters | Scripting |
€ ALP Mano USE 1 Fattern Generator Control Video Contral
< DSSOLHIZS Enable Generator [ Invert Yideo -
Timing Source | Internal wiExt, Clock
3 Enable Scrolling [ 1&-hit Color
Internal Timing
= Fixed Pattern |H Black/white + | Custom Color # - Spec
Auto-Scroling Contral
Approximate Pixel Clock
Mumber of Patterns Frames per Pattern l:l
Pattern 1 Pattern & Hsyne sy
Pattetn 2 Pattern @ Parameter Horizantal | Vertical
Total Area 1643 750
Pattern 3 Pattern 10 Active Area 1280 720
Sync Wiidth &0 5
(PEEREDm hatienn Back Porch Width 216 22
Pattern S Pattern 12
Apply Default
Pattetn & Pattern 13
Skatus
Pattern 7 Pattern 14 ) )
Required Pixel Clock (MHz): 74.2
Programmed Dimensions: 1280:720
ALP Framewnrk. I

Figure 4-5. Enable Generator and Scrolling
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A.1 Board Stackup

Type CU Weight CU % Material Description Via Structure Segment Glass Style Material Family Dielectric constant Copper Thickness
Plating after
Thickness lamination
(mils) (mils)
Soldermask 0.80
Signal H 32 i B N B N N
1] Foil 1.40 2.00
I
Press thk = 4.50 mil Hl Prepreg 106(75) PCL-370HR 3.9 4.50
I
7] 106(75) PCL-370HR 3.9
Plane 1.0 100
1] 1.20
Blank / Targets I 1
14.0mil1/— H Core PCL-370HR 3.9 14.00
I 1
Press thk = 16.90 mil [ Prepreg 1080(65) PCL-370HR 3.9 16.90
I 1
1] 2113(58) PCL-370HR 3.9
I 1
1] 2113(58) PCL-370HR 3.9
I 1
1] 2113(58) PCL-370HR 3.9
I 1
1] 1080(65) PCL-370HR 3.9
Blank / Targets I 1
14.0 mil —/1_H Core PCL-370HR 3.9 14.00
Plane 1.0 100
M 1.20
I
Press thk = 4.50 mil Hl Prepreg 106(75) PCL-370HR 3.9 4.50
I 1
v 1] _ 106(75) PCL-370HR 3.9
Signal H 30 N BN | H B | I
1] Foil 1.40 2.00
Soldermask 0.80
Specification (Over mask on plated copper:): mil Anticipated Board Thickness: mil
Overall Board Thickness: 62.0 After lamination: 57.3
Tolerance: +6.2/-6.2 Over mask on plated copper:: 61.7
Min-Max Board Thickness: 55.8-68.2
Impedance Table
Layer Impedance Tolerance [ohms] Type Upper Lower Designed Designed Coplaner Finished Finished Impedance PLOTTED
Requirement Ref Ref Line Width Spacing Spacing Line Width Spacing Simulation -INE WIDTH
[ohms] + - [mil] [mil] [mil] [mil] [mil] [ohms]
11comp 50 5.0 5.0 Coated microstrip SE -- 12pp 7.00 -- - 7.00 -- 50.1 7:5
11comp 100 10.0 10.0 Coated microstrip Diff -- 12pp 5.00 5.00 - 4.25 5.75 97.0 4.75
l4sold 50 5.0 5.0 Coated microstrip SE -- 13pp 7.00 -- - 7.00 -- 50.1 75
Figure A-1. Board Stackup
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Panel Bus digital transmitter: TFP410

A.2 Panel Bus digital transmitter: TFP410

VDD_3.3V

33V H————
vss »?lﬁg

CAPS for Ul

1. Place one 0.1-uF capacitor as close as possible between each device
power pin and ground.

2. A bulk decoupling capacitor such as a 10-uF or 22-uF tantalum
capacitor should be placed on

the sub-plane between the supply and 0.1-uF capacitors.

3. A ferrite bead should be used to separate the sub-plane from the
source.

FB1
—
VDD_3.3V =~~~ DVDD
6000hm, 250mA
C6_|+ C7 ==
20F 0.1u
FB2 vss DGND
—
VDD_3.3V —_—_—— PVDD
6000hm, 250mA T
col+ c8
2uF 0. 1%
FB3 vss PGND
VDD_3.3V TVDD
6000hm, 250mA
c1 c9
0.1ul
VSS TGND
U 1PCLK_OUT L1 2.20H

22 1 2VDD_3.3V

PCLK 2 1 2 R33 AO-NQ-STUFF _D_PCLK
32 -NO-STUFF
1PCLK_IN PCLK_OUT2 R34 01

R24 0

The data (R, G, and B), control, and clock lines
0O (coming from resistor should all be of
O N0 L0 O equal length in order to prevent any skew being
e o o e I8 introduced between clock and data.
OklolehbE ol S A Sl 4 7]
QD‘J‘J‘J‘X‘I‘X‘I‘K‘I‘I‘I‘ =159
a)ajajajaja)aja)aja)a)a)
ut
ololeols TFP410 Syt
D A R RN Data2+/-. Datal+/-, DataO+/-, Clock+/- are high speed differential
traces.
guﬂie&t?eggaggtﬁg R37 1. Trace impedance should be controlled for optimal performance, 50
49|\ QERREEERRCREEEZE NO STUFF 2 ST ST | pair chouid be cqual in length and symmetrical and
63 D_G3" &g bata2000080484884a4a o should have equal impedance to ground with a trace separation of 2x to
G DGz 511 R38 ax Height
—G7—DGTx 52 DATA10 X2 59 —TvDD >y2- NO STUFF 3. No 50° angles.
— DATA9 TVDD o 4. These high-speed transmission traces should be on an outer layer
oo oou gy PAT Vo0 26 Datair Vith a continuons ground plane on the next plan layer.
B7 A 54 DRTAS s . 5. Route this signal to J4A via U7 and U2 pins. (ESD protection)
B S5y paThs TGND [ TGND gg@*
VSS 56 25 Data0+
D pok— 57 ¥ IDCK- TX0+ Data0-
B5  DB5 g IDCK+ TX0- TVDD R39
—BS 28y c+
B4 A 59 1| DATAS VDD Clock~ 2 NO STUFF
— D BT g DATA4 TXC+ Cineke
TGND R40
9 NO STUFF *°
=5 e
510
VDD_3.3V
2l |-l Bl
abfEh b = o8] |22z
> e[ [P B P P el ol
al |57 m znmwgo
O (W Z|a]|a
w Rlolo| &
o ZEEREEEE 2
ololo| X7 2] VDD_3.3V
R e M
000 7 <5 ©
B g@ P 1 0 1 1 1 1 A
T 33 |
o wi 2 o~
a 2@
i oO-NmYwOn gy
BoaRIR8E F]
4
o aimsooNn [=[-[elel=| -
DOOOOOOO < &F<4
oo~ -~ 2/3(3)
0| (o= MSEN/PO1 P vt 4
sl © 2 3 o PEFREEEE o
Olofo[o|o|o|o|jo o 22u5 olololu2olala| o
= 2 |
> - oo
W < 5 — c18
o' 2 oloufo L ]
[14 [ (74 104 ¥4 14 [74 [0 ool Y  I[>|oc(= S TP4 sw 1.0uF
= £ 2 0 st N
@ 5 ~ K 9
° ererlr 2 © S
=, 4 =
| (=}
x @ 5 <
LU
z vss
o~ g N 4
Z
4
- <
S > al~|ofo|2
4 L (4
VDD_3.3V The data (R, G, and B), control, and clock
R Y R loladlst [0 lines (going to resistor arrays) should all be
o ‘—‘—“——NNNNNQF)§ 3 BIBBB of equal length in order to prevent skew
3 being introduced between clock and data.
i Female HEADER 28x2 I
3 52
=[" P

Figure A-2. Panel Bus digital transmitter: TFP410
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LVDS Receiver: DS90CF386
A.3 LVDS Receiver: DS90CF386

www.ti.com

RESAR_IS_8/SM  RN5
Vo 35y /IR0 8 9 RO RO
33V s 5 il O
vss 85— 3 15 Y
RXINO+ 3 7 R5 RS
3 2 5 R6 o
CAPS for U4 RXINO- 00 U4 Place it cloase to J3 1 16 R7 phed
Same guidlines as
for Ul power pins on page 1 W—l—wl 18 RXINO+ RXOUTO %
. RXINO- RXOUT1
FB4 RXIN1- o 00 I 112 RXIN1+ RXOUT2 gg
L 1 RNt RXOUT3
— RXIN2+ _ 16 33 RESAR_IS_8/SM  RN6
VDD_33V ~~ s vce 2 15 1| RXIN2+ RXOUT4 737 /GO ~ 8 9 GO o
6000hm,250mA RXIN2- ~ ™00 20 | RXIN2- RXOUTS |35 71G1 7 10 G1 b
c26l+ 1 © | 19 1| RXIN3+ RXOUT6 |57 6 11 G2 5
RXIN3+ _ RXIN3- RXOUT? |35 5 12 G3 3
2uF 0.1u 2 18 RXOUTS 739 4 3 G4 "
vss GND RXIN3- 00 77 [ RXCLKIN+ RXOUT9 1771 TGO 3 14 G5
: : RXCLKIN- RXOUT10 43 TaT > 5 &5 g
RXOUT11 |
r85 RXCLKIN+ . PDN25 | 5o R0 ig | 1 16 G7 7
RXOUT13
— RXCLKII{»_WO_T 31 46 | RESAR_IS_8/SM RN7
VDD_3.3V ~~~~ . JLvDsvcc 40 | VCC SOOI |7y [ 8 9 BO 50
6000hm,250mA 18 xcc giouﬂf’ 19 I 7 10 B B
c25|+ c2 vce 56 | VCC OUT16 750 [ 6 11 B2 =
vee Lvbsvcc 13 | Y€ RXOUT17 757 5 12___B3 03
20F  0.1u - PLLVCC 23 | LVDSVCC RXOUT18 753 4 13 B4 o
vss LVDS_GND R2 T _a|Pvec RXOUT19 |54 3 485 Be
¢ ¢ Tok PLL_GND [ 24 | PLLGND RXOUT20 3= 5 z Be
g | PLLGND RXOUT21 [ 1 3 B7 B6
FB6 14| LYDSGND RXOUT22 [ > 7VSS B7
N LVDS_GNE21 LVDSGND RXOUT23 |3 R26 \/\/()\-NO STUFF
vDD_3.3v "2 _ _ _PLLVCC JP2 22 PDN 4| LYDSGND RXOUT24 =5 RESAR_IS_4/SM
6000hm, 250mA O3 28 | GND RXOUT25 |75 | 1 8 HS Hs
cul+  c2 7 _onp 36| GND RXOUT26 |7 7RO 2 7 S s
i gmg RXOUT27 5 5 OE vs
F2uF 0.1u GND [T 52 26 Z 5 PCLK
VSS PLL_GND GND RXCLKOUT RXB PCLK
DS90CF386
The data (R, G, and B), control, and clock
lines (going to resistor arrays) should all be
of equal length in order to prevent any skew
being introduced between clock and data.
HEADER 10X2 J3
—
2 1 RXINO-
RXINO+__4 3
5 5 RXINT-
RXINT+_8 7
10 9 RXINZ
RXIN2+_12 11
14 13__RXCLKIN-
RXCLKINA6 15
18 17__RXING-
RXING+_20 19
—T
vss

Figure A-3. LVDS Receiver: DS90CF386
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Power and ESD

A.4 Power and ESD

HEADER 4 us
1 +5V
[ ]J7 IN ouT
2 - 3.3V
GND
c22] 3| CN c23|+ U5
N[ s — 1.0u EN N I~ [ ]
VDD_3.3V vss TPS76950-Q1 10uR
scL SDA VSs o 1N Vo 35y
VSS _3.3)
JP3 JP4 3.3V
I REG1117-3.3/SOT
1 lvDD12Vmax 2 D3 b
™|Nf— 9 o
3 5 VN _ vouT PL
SDA 3 P !
DSEL/SDA 7 c1 |+ 1 2 | - 2
=] < DSEL/SDA - 06 W1 o5 | BN
D4 | = 22u _ - .~ ¥
f 12v ~ 10uF
VDD_3.3V c2 |+ C3 |+ C4 ~
CONN JACK RWR 100 10u AUF J| LEP
Q1 e|_| 2 ~ N ¥| D1
BSS123 2HOT_PLUG J < 3 & & b )| ) >>VSS
Sl J4
2  Data2+ =
EDGE/HTPLG)ERCEHTPLE D3- |47 Dataz_Shefk>" vss Data2- 3
GND ™70 Data2- _ Data2+ 7| DAT2-
D3+ m o 2 Data7 Swalaz| DAT2+
TP1 VDD_3.3V 13 D2- —g ataT_Shiel DAT2_S
] l vee G0 7 Datat- ) e G
D_ 1 N Dt Dgiggjbh,em§0+ OG- scL
AuF VDD_3.3V 15 CND 4 Data0- o —  |°SbA
VCC D1+ m Chokr e, Data- 6
c13 DO- 75 ock_Shile Datalr ___4 | DATI-
GND MC5ck- DataT Shielas | DAT1+
DO+ 2 KC- DAT1_S
TPD85009
18
P2 u2 DDC_GND 17 | *5V
1 CEC 1 6 VDD_3.3V 15~ DDC/CEC GND
i 2 PN s e
4 ——FoT Data0r 7| -
VSS Sleno 103 FA—- " %g%iﬁ.’{gms— DATO+
TPD4E00T E.mF DATO_S
VSS Clock_Shield1 13 CEC
Clocks 10 | SIK.S CFC [T~
JP5 VSs Clock- 12| Sk —
o us R25 HDMI Type A 732-2737-2-ND
1T 5l 47K
2 7 0603
2 7
32 i1e
vss 4|3 ¢Is

DIP8 SOCKET (PCF8582C-2)

Figure A-4. Power and ESD
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B.1 FPD23DAEVM BOM

Table B-1. Bill of Material for FPD23DAEVM

Appendix B

SNLU144-may 2013

Bill of Materials

PCB »
Qty Reference Part Footprint Digi-Key P/N Comments
1 |c1 22UF 2917 493-2391-2-ND CAP TANT 22UF 25V 20% 2917
C2,C3,C5 10uF 2312 718-1044-1-ND CAP TANT 10UF 25V 20% 2312
0,
1 |ca 0.1uF 0805 478-3755-1-ND CAP CERO.ILF 25V 10% XTR
6 | o 010 C12 €24, €25, 22UF 1206 718-1473-1-ND CAP TANT 22UF 10V 10% SMD
7| Sh G 5o cre 20 0.1uF 0201 445-1796-1-ND | CAP CER .1UF 6.3V X5R 10% 0201
4 |Cl1,C13 Cl4, C16 0.1uF 0603 490-4779-1-ND CAP CER .1UF 50V X7R 0603
1 |ci5 0.01UF 0603 399-3189-1-ND CAP CERAMIC DLUF 100V X7R
c17 10uF 0612 445-4072-1-ND CAP CER 10UF 6.3V X5R 0612
Cc18, C22 1.0UF 0402 PCC2364CT-ND | CAP CERAMIC 1UF 10V X5R 0402
1 |cz3 10uF 2312 718-1044-1-ND CAP TANT 10UF 25V 20% 2312
1 |p1 LED Green | 0603_LED 160-1443-2-ND LED GREEN gkAEDAR THIN 0603
1 |p2 LEDRed | 0603 LED 160-1447-2-ND LED SUPER RED CLR THIN 0603
DIODE MBRA210LT3GOSTR-
2 | D3, D4 cnor SMA 5 DIODE SCHOTTKY 10V 2A SMA
6 |Foe B B3, FB4.FBS, 6000;‘12'250 0402 587-1839-1-ND FERRITE BEAD 600 OHM 0402
6 |JPLIP2,0P3, 3P4 PS5, | oo v e g A26545.ND CONN HEADER VERT .100 3POS
P6 15AU
1 |7 JUMPER | Header 2P A26542-ND CONN HEADER ERT 100 2POS
1 |u 12V Header | Header 4P WM2702-ND CONN HEADECEQO‘I‘_%OS -100 VERT
Female "
1 | Henbee, | HEADER 28 S7096.ND CONN HEADER FMAL 56PS .1" DL
X2_F TIN
28x2 -
HEADER | HEADER_10 CONN RECEPT 20POS .100 VERT
S 10X2 X2_F A26460-ND DUAL
1 |4 HDMI Type A | HDMiconn 609-4614-2-ND CONN HDMI RE(/:AP T 19POS SMT
1 |35 3.3V Header | Header 4P WM2702-ND CONN HEADER 4POS 100 VERT
1 |3 CONN JACK | DC_PWR_JA CP-002A-ND CONN POWER JACK 2.1MM
PWR CcK
1|7 HEADER 4 | Header 4P WM2702-ND CONN HEADER 4POS 100 VERT
1L 2.2uH 1007 587-1954-2-ND INDUCTOR 2.2UH 20% 1007 SMD

SNLU144-may 2013
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Table B-1. Bill of Material for FPD23DAEVM (continued)

PCB —
Qty Reference Part Footprint Digi-Key P/N Comments
1 ot 555123 soT 23 | BSSIZALTIGOSTR- | MOSFET N-CH 100V 170MA SOT-
(#1) RN1, RN2, RN3 RESAR_IS_8/ ] RES ARRAY ZERO OHM 8 RES
3 | (#2) RN5, RN6, RN7 SM RN_1506 Y1000TR-ND 1506
(#1) RN4 RESAR_IS_4/ ] RES ARRAY ZERO OHM 4 RES
L2 Rae v RN_0804 Y7000TR-ND 3
220 OHM 1/10W 5% 0402
1 |R1 220 0402 P220JTR-ND RES PATAR
R2, R10, R11, R12, R14, RES 10K OHM 1/10W 5% 0402
8 | iy Rus 3 10K 0402 P10KJCT-ND s
RES 4.7K OHM 1/10W 5% 0402
1 |R3 47K 0402 P4.7KJTR-ND QHin 1108
2 | R4(NO STUFF), R13 1K 0402 P1.0KJTR-ND RES 1K OHM 1/10W 5% 0402 SMD
1 |Rs 510 0402 P510LCT-ND RES 510 OHI L10W 1% 0402
RES 220 OHM 1/10W 5% 0402
1 |Re 220 0402 P220JTR-ND Y 1710
5 |R7, R20, R21, R24, R34 0 0402 P0.0JTR-ND RES ZERO OFW 1I16W 5% 0402
ADJ-NO-
1 |Rrs e 603 NO STUFF 0603 SMD- DO NOT STUFF
3 |R9, R15, R16 5.1K 0402 P5.1KJTR-ND RES 5. 1iCOHY L/LOW 5% 0402
2 |R19,R25 47K 0603 P4.7KGCT-ND RES 4.7K OHY L/1OW 5% 0603
2 |R22,R23 22 0402 P22.0LCT-ND RES 22.0 OHM L/1OW 1% 0402
1 |R26 0-NO STUFF 0603 NO STUFF 0603 SMD- DO NOT STUFF
5 |R27, R28, R29, R30, R31 100 0402 P100JTR-ND RES 100 OHW L/10W 5% 0402
RES ZERO OHM 5% 0402 SMD -
2 |R32, R33 0-NO-STUFF 0402 P0.0JTR-ND 3 O o e
1 |R35 NO STUFF 0603 NO STUFF 0603 SMD NO STUFF
R37, R38, R39, R40 NO STUFF 0201 P100AGTR-ND 0201 SMD- DO NOT STUFF
DIP_SW_10P SWITCH DIP EXTENDED UNSEAL
1 |s1 sw o GH7195-ND aTEN
4 | TPL,TP2, TP3, TP4 NO STUFF | TEST_POINT 5010K-ND TESTPOINT PC MULTI PURPOSE
1 |ul TEP410 | 64L_TQFP 296-12666-ND IC TRANSMITTER DIGITAL 64-
HTQFP
1 |u2 TPD4EC0L | 6_USON 296-30280-2-ND | IC ESD-PROT ARRAY 4CH 6USON
DIP8 (for SOCKET IC OPEN FRAME 8POS
1 |us PCrasEIe2) DIP8 3M5473-ND 5
1 |us DS90CF386 | 56 TSSOP | DS90CF386MTD IC RCVR LVDS FPD 24BIT 56-
— TSSOP
1 |us CY2302 8_s0IC 428-2188-5-ND IC CLK FREQ MULTI/ZDB 20UT
8S0IC
1 |us REGIIL7- | 11 263 4 296-15941-2-ND IC REG LDO 3.3V .8A D2PAK-3
3.3/SOT
1 |u7 TPD8S009 | 15_SON 206-23829-2-ND | IC 8CH ESD PROTECTION 15-SON
1 |us TPSZ;;%O' SOT 23 5 296-2761-2-ND IC REG LDO 5V .1A SOT-23-5
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Board Layout

C.1 Board Layers
e following mechanical drawings illustrate the physical layout and stack-up of the 4-layer
The foll h Id llustrate the ph I t and stack f the 4-| FPD23DAEVM
evaluation board:
é - JI U6 JS <« JI <& \
2 = = =
(G [— P D U3
] [ ] | R25 ] [
T = - | [ =25 9E
S - Ry -EVZ
I o ) v A3 ()3 <'JP3
J3 6 — mimircs + PTC 2
12V_MAX JP5
ws o 0- I;E#'- E DD#[ ]D3 Dl;' JP4
88 3
vss - - PP 56 RNS ut 2
1 yss R b= - v1 | T
Vss 2- R301 1 RNG R37 — v
2 vss Reor b= ra0
vss cLg Rem RNT R40 |_A,
R281 1 f— -
i: Vg? 28 |>: RN8 LA - " — - |
3 vss uiell K U TR 5 BT — 4
ouf | vee 5, gEgfs e EDGE /HPD
- - & [T ) R3_: R_G
Low] | Red Rez = %j E i
Jp2 . v U5~ R 2 A JPT EDGE/HPD D2
JP6 /) — ' EEDROBBE 0 Z
vss[ K — i !
L1 R7 (-]
RFl |, e Texas Instruments B, | o
ool |~ FPD-Link II/III Display Adapter $ 5!
FPD23DAEVM - 3
sv600969 - | R
< REV A REF seegeszg' ®
J2 =e
x
\_ 2§§2§2§ESG$833852382333’5222§ J

Figure C-1. Top Silkscreen
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Figure C-3. Layer 2: Ground

22

Board Layout

SNLU144—-may 2013

Submit Documentation Feedback
Copyright © 2013, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNLU144

13 TEXAS
INSTRUMENTS

www.ti.com Board Layers

o 0000000000

0000000000

0000000000000000000000000000
000000000000 0000000000000000

000 000

Figure C-4. Layer 3: Power
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Figure C-5. Bottom Layer
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Figure C-6. Bottom Silkscreen
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