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General Description Features
The SiI 1160 transmitter uses PanelLink Digital e Scaleable Bandwidth: 25-165 MHz (VGA to
technology to support displays up to UXGA resolution. UXGA)

It supports up to true-color panels (24 bits per pixel,
16.7M colors) in 1 or 2 pixels-per-clock mode.

All PanelLink products are designed on scaleable
CMOS architecture to support future performance
requirements while maintaining the same logical
interface. The Sil 1160 transmitter follows this strategy
by offering a pin-compatible upgrade to the SiI 160
transmitter that also brings longer cable support.

PanelLink Digital technology simplifies the PC &
display interface by resolving many of the system
level issues associated with high-speed digital design,
providing the system designer with a digital solution
that is quicker to market and lower in cost.

Backwards compatible replacement for the SiI 160
transmitter

High Skew Inter pair Tolerance: 1 full input clock
cycle (6ns at 165 MHz)

Flexible interface: single or dual pixel input at up
to 48 bits

Cable Distance Support: over 20m DVI cable
Fully DVI 1.0 compliant

Advanced on-chip input clock jitter filter to ensure
clean output to receiver

Available in Universal package for both standard
and Pb-Free (environmentally-friendly)

applications.
- . .
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Figure 1. Pin Diagram for SiI 1160
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Differential Signal Data Pins

Pin Name Pin # Type Description
TX0+ 40 Analog | TMDS Low Voltage Differential Signal input data pairs.
TX0- 39 Analog
X1+ 43 Analog | These pins are tri-stated when PD is asserted.

TX1- 42 Analog

TX2+ 46 Analog

TX2- 45 Analog

TXC+ 35 Analog | TMDS Low Voltage Differential Signal input clock pair.
TXC- 34 Analog | These pins are tri-stated when PD is asserted.

EXT_SWING 32 Analog | Voltage Swing Adjust. A resistor should tie this pin to AVCC. This resistor determines
the amplitude of the voltage swing. A smaller resistor value sets a larger voltage swing
and vice versa. For remote display applications with source termination, a 380Q resistor
is recommended (see page 16). In lieu of a 380Q resistor, the more commonly available
390Q2 resistor can be used to achieve satisfactory results. Without the source termination,
use a 510Q resistor.

Reserved Pins
It is preferable to tie indicated pins HIGH through a 2-5Kohm resistor; direct connection to VCC is not

recommended.

Pin Name Pin # Type Description
RSVD 20 In Reserved. Must be tied HIGH for normal operation.
RSVD 21 In Reserved. Must be tied LOW for normal operation.
RSVD 22 In Reserved. Must be tied HIGH for normal operation.
RSVD 23 In Reserved. Must be tied HIGH for normal operation.
RSVD 28 In Reserved. Must be tied HIGH for normal operation.
RSVD 29 In Reserved. Must be tied HIGH for normal operation.
RSVD 38 -- Reserved. Should be left unconnected (but can be tied to AVCC for existing

SiI 160 designs).
RSVD 87 In Reserved. Must be tied HIGH for normal operation.

Power and Ground Pins

Pin Name Pin # Type Description
VCC 8,30,56,88 Power Digital Core VCC, must be set to 3.3V.
GND 7,31,57,67,79,89 Ground Digital Core GND.
IVCC 17,66,81,98 Power Input VCC, must be set to 3.3V.
AVCC 36,44 Power Analog VCC must be set to 3.3V.
AGND 33,37,41,47 Ground Analog GND.
PVCCA1 18 Power Primary PLL Analog VCC must be set to 3.3V.
PVCC2 85 Power Filter PLL Analog VCC must be set to 3.3V.
PGND1 19 Ground PLL Analog GND. PGND1 should not be directly
connected to PGND2 before being connected to the
GROUND plane. They should be connected individually
to the GROUND plane.
PGND2 86 Ground PLL Analog GND. PGND2 should not be directly
connected to PGND1 before being connected to the
GROUND plane. They should be connected individually
to the GROUND plane.

E' Panellink’

7 Sil-DS-0126-A




- I/ i [ [
SI'IE[II'I lm\age SiI 1160 PanelLink B:tr;sg:t;;

TFT Panel Data Mapping

The following TFT data mapping tables are strictly listed for single link TFT applications only. For DSTN mapping
please refer to Application Note SiI-AN-0007-A. SiI 143B, SiI 151B, SiI 153B and Sil 161B all have the same
pinout. As such mapping will be the same when SiI 143B or SiI151B or SiI153B is used in place of SiI 161B. Sil
164 and Sil 168 also share mutual pinout for the modes listed.

Table 1. One Pixel/Clock Input/Output TFT Mode

TFT VGA Output | Tx Input Data |Rx Output Data| TFT Panel Input
24-bpp | 18-bpp | 1160 164 161B | 141B | 24-bpp | 18-bpp
BO DIEO DO QEO Qo0 BO
B1 DIE1 D1 QE1 Q1 B1
B2 BO DIE2 D2 QE2 Q2 B2 BO
B3 B1 DIE3 D3 QE3 Q3 B3 B1
B4 B2 DIE4 D4 QE4 Q4 B4 B2
B5 B3 DIE5S D5 QE5 Q5 B5 B3
B6 B4 DIE6 D6 QE6 Q6 B6 B4
B7 B5 DIE7 D7 QE7 Q7 B7 BS
GO DIE8 D8 QES8 Q8 GO
G1 DIE9 D9 QE9 Q9 G1
G2 GO DIE10 D10 QE10 Q10 G2 GO
G3 G1 DIE11 D11 QE11 Q11 G3 G1
G4 G2 DIE12 D12 QE12 Q12 G4 G2
G5 G3 DIE13 D13 QE13 Q13 G5 G3
G6 G4 DIE14 D14 QE14 Q14 G6 G4
G7 G5 DIE15 D15 QE15 Q15 G7 G5
RO DIE16 D16 QE16 Q16 RO
R1 DIE17 D17 QE17 Q17 R1
R2 RO DIE18 D18 QE18 Q18 R2 RO
R3 R1 DIE19 D19 QE19 Q19 R3 R1
R4 R2 DIE20 D20 QE20 Q20 R4 R2
R5 R3 DIE21 D21 QE21 Q21 R5 R3
R6 R4 DIE22 D22 QE22 Q22 R6 R4
R7 R5 DIE23 D23 QE23 Q23 R7 R5
Shift Shift IDCK IDCK ODCK | ODCK |Shift CLK| Shift CLK
CLK CLK
VSYNC | VSYNC |VSYNC|VSYNC | VSYNC |VSYNC| VSYNC | VSYNC
HSYNC [ HSYNC |HSYNC|[HSYNC | HSYNC |HSYNC| HSYNC | HSYNC
DE DE DE DE DE DE DE DE

For 18-bit mode, the Flat Panel Graphics Controller interfaces to the transmitter exactly the same as in the 24-bit
mode; however, 6 bits per channel (color) are used instead of 8. It is recommended that unused data bits be tied
low. As can be seen from the above table, the data mapping for less than 24-bit per pixel interfaces are MSB
justified. The data is sent during active display time while the control signals are sent during blank time. Note that
the three data channels (CHO, CH1, CH2) are mapped to Blue, Green and Red data respectively.

SiI-DS-0126-A 8 E' Panellink’
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Table 2. Two Pixels/Clock Input/Output TFT Mode

TFT VGA Output | Tx Input Data |Rx Output Data TFT Panel Input
24-bpp | 18-bpp 1160 161B 24-bpp 18-bpp
BO -0 DIEO QEQO BO-0
B1-0 DIE1 QE1 B1-0
B2-0 BO -0 DIE2 QE2 B2-0 BO-0
B3-0 B1-0 DIE3 QE3 B3-0 B1-0
B4 -0 B2-0 DIE4 QE4 B4 -0 B2-0
B5-0 B3-0 DIE5 QE5 B5-0 B3-0
B6 -0 B4 -0 DIE6 QE6 B6 -0 B4 -0
B7-0 B5-0 DIE7 QE7 B7-0 B5-0
G0-0 DIE8 QES8 G0-0
G1-0 DIE9 QE9 G1-0
G2-0 G0-0 DIE10 QE10 G2-0 G0-0
G3-0 G1-0 DIE11 QE11 G3-0 G1-0
G4-0 G2-0 DIE12 QE12 G4-0 G2-0
G5-0 G3-0 DIE13 QE13 G5-0 G3-0
G6-0 G4-0 DIE14 QE14 G6-0 G4-0
G7-0 G5-0 DIE15 QE15 G7-0 G5-0
RO -0 DIE16 QE16 RO -0
R1-0 DIE17 QE17 R1-0
R2-0 RO -0 DIE18 QE18 R2-0 RO -0
R3-0 R1-0 DIE19 QE19 R3-0 R1-0
R4 -0 R2-0 DIE20 QE20 R4 -0 R2-0
R5-0 R3-0 DIE21 QE21 R5-0 R3-0
R6 -0 R4 -0 DIE22 QE22 R6 -0 R4 -0
R7 -0 R5-0 DIE23 QE23 R7 -0 R5-0
BO -1 DIOO QOO0 BO -1
B1-1 DIO1 QO1 B1-1
B2 -1 BO -1 DIO2 Q02 B2 -1 BO -1
B3 -1 B1-1 DIO3 QO3 B3 -1 B1-1
B4 -1 B2 -1 DIO4 Q04 B4 -1 B2 -1
B5 -1 B3 -1 DIO5 QO5 B5-1 B3 -1
B6 - 1 B4 -1 DIO6 QO6 B6 - 1 B4 -1
B7 -1 B5 -1 DIO7 QO7 B7 -1 B5-1
GO0-1 DIO8 Q08 GO -1
G1-1 DIO9 Q09 G1-1
G2-1 GO -1 DIO10 Q010 G2-1 GO -1
G3-1 G1-1 DIO11 QO11 G3-1 G1-1
G4 -1 G2-1 DIO12 Q012 G4 -1 G2-1
G5-1 G3-1 DIO13 QO13 G5-1 G3-1
G6 -1 G4 -1 DIO14 Q014 G6 - 1 G4 -1
G7 -1 G5-1 DIO15 QO15 G7 -1 G5-1
RO -1 DIO16 QO16 RO - 1
R1-1 DIO17 QO17 R1-1
R2 -1 RO -1 DIO18 Q018 R2 -1 RO -1
R3 -1 R1-1 DIO19 Q019 R3 -1 R1-1
R4 -1 R2 -1 DIO20 Q020 R4 -1 R2 -1
R5 -1 R3 -1 DIO21 Q021 R5 -1 R3 -1
R6 - 1 R4 -1 DIO22 Q022 R6 - 1 R4 -1
R7 -1 R5 -1 DIO23 Q023 R7 -1 R5 -1
ShiftClk/2 | ShiftClk/2 IDCK ODCK Shift CLK Shift CLK
VSYNC VSYNC VSYNC VSYNC VSYNC VSYNC
HSYNC HSYNC HSYNC HSYNC HSYNC HSYNC
DE DE DE DE DE DE

@ Panellink’
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Table 3. 24-bit One Pixel/Clock Input with 24-bit Two Pixels/Clock Output TFT Mode
TFT VGA Output Tx Input Data Rx Output Data| TFT Panel Input
24-bpp 1160 164 161B 24-bpp
BO DIEO DO QEO BO-0
B1 DIE1 D1 QE1 B1-0
B2 DIE2 D2 QE2 B2-0
B3 DIE3 D3 QE3 B3-0
B4 DIE4 D4 QE4 B4-0
B5 DIES D5 QE5 B5-0
B6 DIE6 D6 QE6 B6 -0
B7 DIE7 D7 QE7 B7-0
GO DIE8 D8 QES8 G0-0
G1 DIE9 D9 QE9 G1-0
G2 DIE10 D10 QE10 G2-0
G3 DIE11 D11 QE11 G3-0
G4 DIE12 D12 QE12 G4-0
G5 DIE13 D13 QE13 G5-0
G6 DIE14 D14 QE14 G6-0
G7 DIE15 D15 QE15 G7-0
RO DIE16 D16 QE16 RO -0
R1 DIE17 D17 QE17 R1-0
R2 DIE18 D18 QE18 R2 -0
R3 DIE19 D19 QE19 R3-0
R4 DIE20 D20 QE20 R4 -0
RS DIE21 D21 QE21 R5-0
R6 DIE22 D22 QE22 R6 -0
R7 DIE23 D23 QE23 R7 -0
QOO0 BO -1
QO1 B1-1
Q02 B2 -1
QO3 B3 -1
Q04 B4 -1
Q05 B5 -1
QO6 B6 - 1
Qo7 B7 -1
Q08 GO-1
Q09 G1-1
Q010 G2-1
QO11 G3-1
Q012 G4 -1
QO13 G5-1
Q014 G6 -1
QO15 G7 -1
QO16 RO -1
Q017 R1-1
Q018 R2 -1
Q019 R3 -1
Q020 R4 -1
Q021 R5 -1
Q022 R6 - 1
Q023 R7 -1
Shift CLK IDCK IDCK ODCK Shift CLK/2
VSYNC VSYNC VSYNC VSYNC VSYNC
HSYNC HSYNC HSYNC HSYNC HSYNC
DE DE DE DE DE
Si-DS-0126-A 10 Panellink’
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Table 4. 18-bit One Pixel/Clock Input with 18-bit Two Pixels/Clock Output TFT Mode

TFT VGA Output Tx Input Data Tx Output Data TFT Panel Input
18-bpp 1160 164 161B 141B 18-bpp
DIEO DO QEO
DIE1 D1 QE1
BO DIE2 D2 QE2 Q0 BO-0
B1 DIE3 D3 QE3 Q1 B1-0
B2 DIE4 D4 QE4 Q2 B2-0
B3 DIES D5 QE5 Q3 B3-0
B4 DIE6 D6 QEG6 Q4 B4 -0
B5 DIE7 D7 QE7 Q5 B5-0
DIE8 D8 QES8
DIE9 D9 QE9
GO DIE10 D10 QE10 Q6 G0-0
G1 DIE11 D11 QE11 Q7 G1-0
G2 DIE12 D12 QE12 Q8 G2-0
G3 DIE13 D13 QE13 Q9 G3-0
G4 DIE14 D14 QE14 Q10 G4-0
G5 DIE15 D15 QE15 Q11 G5-0
DIE16 D16 QE16
DIE17 D17 QE17
RO DIE18 D18 QE18 Q12 RO -0
R1 DIE19 D19 QE19 Q13 R1-0
R2 DIE20 D20 QE20 Q14 R2-0
R3 DIE21 D21 QE21 Q15 R3-0
R4 DIE22 D22 QE22 Q16 R4 -0
R5 DIE23 D23 QE23 Q17 R5-0
QOO0
QO1
Q02 Q18 BO - 1
QO3 Q19 B1-1
Q04 Q20 B2 -1
QO05 Q21 B3 -1
QO6 Q22 B4 -1
QO7 Q23 B5-1
Q08
Q09
QO10 Q24 GO -1
QO11 Q25 G1-1
Q012 Q26 G2-1
QO13 Q27 G3-1
Q014 Q28 G4-1
QO15 Q29 G5-1
QO16
Q017
Q018 Q30 RO - 1
Q019 Q31 R1-1
Q020 Q32 R2 -1
Q021 Q33 R3 -1
Q022 Q34 R4 -1
Q023 Q35 R5 -1
Shift CLK IDCK IDCK ODCK Shift CLK/2 Shift CLK/2
VSYNC VSYNC VSYNC VSYNC VSYNC VSYNC
HSYNC HSYNC HSYNC HSYNC HSYNC HSYNC
DE DE DE DE DE DE
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Table 5. Two Pixels/Clock Input with One Pixel/Clock Output TFT Mode
TFT VGA Output | Tx Input Data Rx Output Data TFT Panel Input
24-bpp | 18-bpp 1160 161B 141B 24-bpp 18-bpp
BO-0 DIEO QEO Q0 BO
B1-0 DIE1 QE1 Q1 B1
B2-0 BO-0 DIE2 QE2 Q2 B2 BO
B3-0 B1-0 DIE3 QE3 Q3 B3 B1
B4 -0 B2-0 DIE4 QE4 Q4 B4 B2
B5-0 B3-0 DIES QE5 Q5 B5 B3
B6 -0 B4 -0 DIE6 QE6 Q6 B6 B4
B7-0 B5-0 DIE7 QE7 Q7 B7 B5
G0-0 DIE8 QES8 Q8 GO
G1-0 DIE9 QE9 Q9 G1
G2-0 G0-0 DIE10 QE10 Q10 G2 GO
G3-0 G1-0 DIE11 QE11 Q11 G3 G1
G4-0 G2-0 DIE12 QE12 Q12 G4 G2
G5-0 G3-0 DIE13 QE13 Q13 G5 G3
G6-0 G4-0 DIE14 QE14 Q14 G6 G4
G7-0 G5-0 DIE15 QE15 Q15 G7 G5
RO -0 DIE16 QE16 Q16 RO
R1-0 DIE17 QE17 Q17 R1
R2-0 RO -0 DIE18 QE18 Q18 R2 RO
R3-0 R1-0 DIE19 QE19 Q19 R3 R1
R4 -0 R2-0 DIE20 QE20 Q20 R4 R2
R5-0 R3-0 DIE21 QE21 Q21 R5 R3
R6 -0 R4 -0 DIE22 QE22 Q22 R6 R4
R7 -0 R5-0 DIE23 QE23 Q23 R7 R5
BO -1 DIOO
B1-1 DIO1
B2 -1 BO -1 DIO2
B3 -1 B1-1 DIO3
B4 -1 B2 -1 DIO4
B5 -1 B3 -1 DIO5
B6 - 1 B4 -1 DIO6
B7 -1 B5-1 DIO7
GO-1 DIO8
G1-1 DIO9
G2-1 GO -1 DIO10
G3-1 G1-1 DIO11
G4 -1 G2-1 DIO12
G5-1 G3-1 DIO13
G6 -1 G4 -1 DIO14
G7 -1 G5-1 DIO15
RO -1 DIO16
R1-1 DIO17
R2 -1 RO -1 DIO18
R3 -1 R1-1 DIO19
R4 -1 R2 -1 DIO20
R5 -1 R3 -1 DI021
R6 - 1 R4 -1 DIO22
R7 -1 R5 -1 DIO23
ShiftClk/2 | ShiftClk/2 IDCK ODCK ODCK ShiftClk ShiftClk
VSYNC VSYNC VSYNC VSYNC VSYNC VSYNC VSYNC
HSYNC HSYNC HSYNC HSYNC HSYNC HSYNC HSYNC
DE DE DE DE DE DE DE
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Design Recommendations

EXT_SWING Selection

The recommended Rext swing resistor value for the EXT_SWING pin is provided in the Pin Descriptions section.
This value can be adjusted as needed to optimize the DVI signal swing levels according to the needs of the
application. This adjustment might become necessary, for example, when deviating from the recommended
source termination values (described in the Source Termination Resistors on Differential Outputs section) to
optimize for a specific cabling environment.

PCB Ground Planes

All ground pins on the device should be connected to the same, contiguous ground plane in the PCB. This helps
to avoid ground loops and inductances from one ground plane segment to another. Such low-inductance ground
paths are critical for return currents, which affect EMI performance. The entire ground plane surrounding the
PanelLink transmitter should be one piece, and include the ground vias for the DVI connector.

Voltage Ripple Regulation

The power supply to PVCC is very important to the proper operation of the Transmitter chips. PVCC does not
draw much current so any voltage regulator that can supply 50mA or more is sufficient. A suggested regulator
circuit using a low-dropout regulator is shown in Figure 7. Note that alternative voltage regulator circuits should
be considered only if they meet the LM317 standards of line/load regulation.

Decoupling and bypass capacitors are also involved with power supply connections, as described in detail in
Figure 9 and Figure 10.

LM317EMP
Vin Vout
12V 3.3V
(O—— Vin Vout

ADJ

240 Q1%

390 Q1%

Figure 7. Voltage Regulation using LM317EMP

Spread Spectrum Support

TMDS architecture is inherently jitter-tolerant. Spread spectrum clocking can be applied to the clock and parallel
data inputs of the Sil 1160 to allow for reduced EMI. The spread will be propagated throughout the system due to
TMDS clock architecture, which passes nearly all low-frequency components of the incoming clock without
attenuation. The amount of spread that can be applied without affecting the DVI eye is limited to roughly 0.5%
with the current part, depending on the spreading algorithm employed by the external spread spectrum device.

A planned future variation of this chip will allow its internal clock to be coupled directly to a spread spectrum
device. The expected result will be the ability to accommodate larger amounts of spread, and it will also work in
48-bit mode as well as 24-bit mode. Designs should make accommodations using pins 27, 83, and 84 as noted
in the Pin Descriptions section so that the planned part can become a drop-in replacement for the Sil 1160.

E' Panellink’ 13 Si-DS-0126-A
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Figure 8 illustrates how a design can anticipate the expected future chip version. Contact PhaseLink Corporation
for additional information on their spread spectrum device.

1160: Stuff
3.3V
SS: Stuff
N
SiI 1160/ '8
or future '
. pd
SS version w®
|_
3 z
!l x'
- -
OI QI
0w o
% G
™ <
[e0] [e0]
1160: No Stuff
% % SS: Stuff 0Q
PhaseLink

PLL701-21 3.3y
]1-FIN vDD-8| —O

[]2-S2 S3-7[_1
]3-S1 FOUT-6

[ ]4-SO GND-5[ 1

Figure 8. Planned Spread Spectrum Support Circuit

Decoupling Capacitors

Designers should include decoupling and bypass capacitors at each power pin in the layout. These are shown
schematically in Figure 10. Place these components as close as possible to the PanelLink device pins, and avoid
routing through vias if possible, as shown in Figure 9, which is representative of the various types of power pins
on the transmitter.

SiI-DS-0126-A 14 E' Panellink’
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Via to GND

Figure 9. Decoupling and Bypass Capacitor Placement

) VCC
1 WFT
[

Figure 10. Decoupling and Bypass Schematic

VCCPIN

C1

5

The values shown in Table 6 are recommendations that should be adjusted according to the noise characteristics
of the specific board-level design. Pins in one group (such as IVCC) may share C2, L1, and C3, each pin having
C1 placed as close to the pin as possible. PGND1 and PGND2 should be tied individually to ground.

Table 6. Recommended Components for Bypass and Decoupling Circuits

C1 C2 C3 L1
100 — 300 pF 22-10uF 10 uF 200+ Q

|E| Panellink’ 15 Sil-DS-0126-A
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Series Damping Resistors on Outputs

Series resistors are often effective in lowering data-related emissions and reducing reflections. Series resistors
with a value close to the impedance of the board traces are generally most effective in reducing reflections from
the inputs of the transmitter. If used, resistors should be placed close to the output pins of the VGA Source or
Graphics chip, as shown in Figure 11.

DIE[0..23)/
DIO[0..23]

Figure 11. Series Input Damping Resistors for Driving Source

Source Termination Resistors on Differential Outputs

Source termination, consisting of a 300Q resistor and a 0.1uF capacitor, may be used on the differential outputs
of the SiI 1160 to improve signal swings. See Figure 12 for an illustration. Repeat the circuit for each of the four
differential output pairs: TX0+, TX1+, TX2+, TXC+.

Note that the specific value for the source termination resistor and capacitor will depend on the PCB layout and
construction. Different values may be needed to create optimum DVI-compliant output waveforms from the
transmitter.

300 ohm

TX0+ S o
T A 1.

TXO- AN It o

X1+ _ 3000hm  O.1uF o
T A I(

TX2- A i o

Txa+ _ 3000hm  O-1uF o
T A I/

TX3- A o o

TxCs _ 3000hm  O-1uF o
T A 12

TXC- A It o

0.1uF

Figure 12. Differential Output Source Terminations

Source termination suppresses signal reflection to prevent non-DVI compliant receivers from erroneously
sampling the TMDS signals at high frequencies (beyond 135MHz). The impact on DVI compliant receivers is
minimal. Therefore Silicon Image recommends source termination for most applications.

Note that the capacitor is required to meet DVI idle mode DC offset requirements and must not be omitted. Note
also that the signal suppression requires the Rext swing value to be changed.

Power consumption will be slightly higher when using source termination.

Sil-DS-0126-A 16 E' Panellink’
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| II | | I | I l II | | II | Detail of Source termination (magnified)

R and C 0603 components installed.

Figure 13. Source Termination Layout lllustration

The layout in Figure 13 has been developed to minimize trace stubs on the differential TMDS lines, while
providing pads for the source termination components (left-hand magnified view). Source termination components
should be placed close to the transmitter pins. The resistor and capacitor are shown installed on the pads
provided (right-hand magnified view).

Differential Trace Routing

The routing for the SiI 1160 chip is relatively simple since no spiral skew compensation is needed. However, a few
small precautions are required to achieve the full performance and reliability of DVI.

The Transmitter can be placed fairly far from the output connector, but care should be taken to route each
differential signal pair together and achieve impedance of 100Q between the differential signal pair. However,
note that the longer the differential traces are between the transmitter and the output connector, the higher the
chance that external signal noise will couple onto the low-voltage signals and affect image quality.

Do not split or have asymmetric trace routing between the differential signal pair. Vias are very inductive and can
cause phase delay problems if applied unevenly within a differential pair. Vias should be minimized or avoided if
possible by placing all differential traces on the top layer of the PCB.

Figure 14 illustrates an incorrect routing of the differential signal from the SiI 1160 to the DVI connector. Figure 15
illustrates the correct method to route the differential signal from the Sil 1160 to the DVI connector. Figure 16
illustrates recommended routing for differential traces at the DVI connector.

Panellink’ 17 Sil-DS-0126-A
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Figure 14. Example of Incorrect Differential Signal Routing

Figure 15. Example of Correct Differential Signal Routing

+2XL
XL
+IXL
IXL
+0XL
0XL
+OX1
-OXL

Figure 16. Differential Trace Routing to DVI Connector (Top Side View)

Sil-DS-0126-A 18 |E| Panellink’
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In addition to following the trace routing recommendations, length differences between intra-pair traces listed in
column 2 of Table 7 and inter-pair traces listed in column 3 of Table 7, should be controlled to minimize DVI skew.
Spacing between inter-pair DVI traces should be observed to reduce trace-to-trace couplings. For example,
having wider gaps between inter-pair DVI traces will minimize noise coupling. It is also strongly advised that
ground not be placed adjacent to the DVI traces on the same layer. Table 7 lists the recommended limits for the
parameters listed above.

Table 7. Routing Guidelines for DVI Traces

I -pai | -pai
Parameter ntrzrpalr nte(r)rpalr Recommended Recommended Inter—
Differential pair Differential pair to Inter—p_alr s LT LD SRl e
length Differential pair Separation Based Based on 4 Layer
length on 2 Layer Board Board
Max +0.75” +3”
Min 2x trace width 2x trace width

E' Panellink’ 19 Si-DS-0126-A
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Package Dimensions

Package
100-pin TQFP Package Dimensions and Marking Specification

v I
L AAAAANNANARARAANNANAARAARAA . 3 JEDEC Package Code MS-026ED
4 - )
% % typ | max
— P m—— — A | Thickness 1.20
- = , = , > A1 | Stand-off 0.15
d >
-| dilicon Image | ooy i T
[am u e = D1 Body Size 14.00
] ™ >
- TvDS™ Panellink” & E1 | Body Size 14,00
(e D) E1 F1 -
(e - F1 Footprint 16.00
(= > -
Device # ] » siI11160CTU = G1_| Footprint 16.00
Lot# — 1 » LLLLLL.LLLL — L1 Lead Length 1.00
Date Code ———» YYWW = b | Lead Width 0.20
Trace Code ————— TTTTTTm — c | Lead Thickness 0.20
= ) = e | Lead Pitch 0.50
— J— Dimensions in millimeters
J0UD00U000000000000000000 L Overall thickness AcAT A2,
D1
I~ G1 :
‘ Package: SiI1160CTU
¢ £ = Legend Description
>, A2
fJ/\UUUUUUUUUUUUUUUUUUUUUUUUU \L*rf LLLLLLLLLLL Lot Number
+‘ ‘« *‘ ‘ < N YY Year of Mfr
Www Week of Mfr
e b TTTTTT Trace Code
m Maturity Code
=0: engineering
samples
=1: pre-production
>1: production

Figure 17. 100-pin TQFP Package Dimensions (JEDEC code MS-026ED)

Ordering Information

Standard Part Number: SiI1160CTU
(‘U indicates Universal package usable in both standard and lead-free environments)
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