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Purpose

This specification defines the requirements for standardization of mechanical dimensions and selected
electrical interface requirements of LCD panels intended for use in the notebook computers. This will enable
LCD manufacturers and panel consumers to better control supply and demand cycles.

Panels built to this specification will be able to be used in most applications without requiring alterations in
either the product tooling or the display module.

Summary

This Document will replace all current (as of this publication date) notebook panel standards by consolidating
them into this document.

In addition to the older panel standards we have added a 20.1 wide panel and defined the LVDS interface
in more detail.
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Patents
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of a patent or other intellectual property right (collectively, “IPR”) concerning (..subject matter..) given in
(..subclause..). VESA takes no position concerning the evidence, validity, and scope of this IPR.

The following holders of this IPR have assured VESA that they are willing to license the IPR on RAND terms.
The statement of the holder of this IPR is registered with VESA.

Holder Name Contact Information Claims Known
JAE Mark Saubert (saubertm@jae.com) U.S. Patent
Hirose Mac Nagashima (mnagashima@hirose.com) U.S Patent
LG Philips LCD Tom Bae (kangsyu@lgphilips-lcd.com) E.U. patent

France patent
Germany patent
Hong Kong patent
Japan patent
Korea patent
Singapore patent
Spain patent

U K. patent

U.S. patent

Attention is drawn to the possibility that some of the elements of this VESA Specification may be the subject
of IPR other than those identified above. VESA shall not be held responsible for identifying any or all such
IPR, and has made no inquiry into the possible existence of any such IPR.

THIS SPECIFICATION IS BEING OFFERED WITHOUT ANY WARRANTY WHATSOEVER, AND IN
PARTICULAR, ANY WARRANTY OF NON-INFRINGEMENT IS EXPRESSLY DISCLAIMED. ANY
IMPLEMENTATION OF THIS SPECIFICATION SHALL BE MADE ENTIRELY AT THE
IMPLEMENTER’S OWN RISK, AND NEITHER VESA, NOR ANY OF ITS MEMBERS OR SUBMITTERS,
SHALL HAVE ANY LIABILITY WHATSOEVER TO ANY IMPLEMENTER OR THIRD PARTY FOR
ANY DAMAGES OF ANY NATURE WHATSOEVER DIRECTLY OR INDIRECTLY ARISING FROM
THE IMPLEMENTATION OF THIS SPECIFICATION.
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1. Overview

1.1 Summary

This document defines selected electrical interface requirements and mechanical dimensions for industry
compatible panels for notebook and similar applications.

1.2 Standard Objectives

This document establishes common standard panels that can be mounted in any notebook case designed to
accept the maximum defined size. The dimensioning allows panel suppliers some product differentiation
while meeting the goal of transparent usage across different platforms.

1.3 Reference Documents

Table 1-1: Reference Documents

Document Version / Revision Date
VESA Policy 200B Intellectual Property Rights Version B Feb 2005
VESA Glossary of Terms (www.vesa.org) Current Current
ANSI/TIA/EIA-644-A Electrical Characteristics Of Low Voltage Revision A Feb 2001
Differential Signaling (LVDS) Interface Circuits evision N
ANSI/EIA-364-D Electrical Connector/Socket Test Procedures Including Revision D Tuly 2001
Environmental Classifications evision wy

JSA JIS C 5402 Methods For Test Of Connectors For Use In Electronic Revision 92 Mar 2004

Equipment
SPWG Version 2.0 Sep 2005
VESA Flat Panel Display Measurements (FPDM2) Version 2.0 Jun 2001
VESA Enhanced Display Data Channel Standard (E-DDC) Version 1 Sep 1999
VESA E-EDID Standard Rel. A/ Rev. 2 Sep 2006
VESA Coordinated Video Timings Spreadsheet Revision 1.1 Apr 2003
VESA Coordinated Video Timings (CVT) Version 1.1 Sep 2003
VESA Coordinated Video Timing Generator Revision 1.1 Apr 2003
VESA Proposed Notebook Panel Standard Version 1
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2. System Electrical Interface Requirements

The panel’s electrical interface to the system consists of LVDS interface which encodes the digital R-G-B
data and timing control signals, and a power interface for the panel backlight.

2.1 Panel Resolution and Aspect Ratio

The notebook panel resolution and aspect ratios covered by this specification are shown in the Table 2-1.

Table 2-1: Panel Size, Resolution and Aspect Ratio

Panel Size Resolution Pixels # of pixels Aspect Ratio

12.17 XGA 1024x768 0.7M 4:3
SXGA+ 1400x1050 1.4M 4:3
13.37 XGA 1024x768 0.7M 4:3
SXGA+ 1400x1050 1.4M 4:3
14.17 XGA 1024x768 0.7M 4:3
SXGA+ 1400x1050 1.4M 4:3
15.0” XGA 1024x768 0.7M 4:3
SXGA+ 1400x1050 1.4M 4:3
UXGA 1600x1200 1.9M 4:3

12.1”W WXGA 1280x800 IM 16:10

WXGA+ 1440x900 1.2M 16:10

WSXGA+ 1680x1050 1.7M 16:10

13.3”W WXGA 1280x800 IM 16:10

WXGA+ 1440x900 1.2M 16:10

WSXGA+ 1680x1050 1.7M 16:10

14.1”W WXGA 1280x800 IM 16:10

WXGA+ 1440x900 1.2M 16:10

WSXGA+ 1680x1050 1.7M 16:10

15.4”W WXGA 1280x800 IM 16:10

WXGA+ 1440x900 1.2M 16:10

WSXGA+ 1680x1050 1.7M 16:10

WUXGA 1920x1200 2.3M 16:10

17.0"W WXGA 1280x800 IM 16:10

WXGA+ 1440x900 1.2M 16:10

WSXGA+ 1680x1050 1.7M 16:10

WUXGA 1920x1200 2.3M 16:10

19.0°W WSXGA+ 1680x1050 1.7M 16:10

WUXGA 1920x1200 2.3M 16:10

20.1”W WSXGA+ 1680x1050 1.7M 16:10

WUXGA 1920x1200 2.3M 16:10

VESA Proposed Notebook Panel Standard Version 1
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2.2 Active Area Pixel Layout

Figure 2-1 shows the standard pixel format for the Notebook LCD panel’s active display area.

,1]1,2]1,3 1,3(
[odd]) |fevend | fdd) | (euwen)

wmax,
- - eall
Figure 2-1: Active Area Pixel Format
VESA Proposed Notebook Panel Standard Version 1
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3. LVDS Interface Signal Definition

3.1 Electrical Characteristics

The LVDS interface circuit is shown in Figure 3-1. The circuit consists of three parts: the generator (G), the
balanced interconnecting media, and the load. The load is composed of termination impedance and receiver(s)
(R). The receiver may incorporate the termination impedance internal to the integrated circuit package. The
electrical characteristics of the generator and receiver are specified in terms of direct electrical measurements
while the balanced interconnecting media is described in terms of its electrical characteristics.

¥ GENERATOR":T _ BALANCED  ".  LOAD >

: i INTERCONNECTING :
MEDIA * »ie >
: " meDis : RECEIVER " :
: TTERMIMATION :
R 7 At

G ; = R

78 ” w

Figure 3-1: LVDS Interface Circuit

Legend:

G = Generator R = Receiver

A = Generator interface point A' = Receiver interface point
B = Generator interface point B' = Receiver interface point

C = Generator circuit common C' = Receiver circuit common
ZT = Termination impedance

Vepd = Common potential difference

3.2 LVDS Generator Characteristics

The generator electrical characteristics are specified in accordance with the measurements in Table 3-1. A
generator circuit meeting these requirements results in a balanced source that will produce a differential
voltage across a test termination load of 100 Q in the range of 250 mV to 450 mV.

VESA Proposed Notebook Panel Standard Version 1
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Table 3-1: LVDS Transmitter Electrical Characteristics

Name Definition Condition Min Typ Max Unit

Vo Normal Differential Output Voltage R =100Q 250 - 450 mV

Reduced Differential Output Voltage 100 - 300 mV

AVop Cofn};??flzgayyogft;ggetztes ) ) 35 mV
Vos Offset Voltage 1.125 1.2 1.375 \'%

AVos | Complimentary Gutput St : : i

Tos Output Short Circuit Current - - 24 mA

Ioz Output TRY-STATE Current - - 10 LA
Vip Differential input voltage 0.1 - 0.6 \%

The signaling sense of the voltages appearing across the termination resistor is defined in Figure 3-2 as

follows:
a) The A terminal of the generator shall be negative with respect to the B terminal for a binary 1 or OFF
state.
b) The A terminal of the generator shall be positive with respect to the B terminal for a binary 0 or ON
state.
The logic function of the generator and the receiver is beyond the scope of this Standard, and therefore is not
defined.
1 0
OFF ON
VB \
+1.2V
Va / typical
Ao — 250 to
ZT=1000Q +400 mV
B
ic | Va-Vs | 0V (Diff.)
\ -250 to
-400 mV

Figure 3-2: LVDS Signal Sense

3.3 Full Load Test Measurement

With a test load of three resistors, 100 Q £1% between the A and B generator output terminals, and 3.75 kQ
+1% between each generator output terminal and a common mode supply (Vewm), as shown in Figure 3-5, the
steady-state magnitude of the differential output voltage (VT), shall be greater than or equal to 247 mV and
less than or equal to 454 mV with the common-mode voltage varied from Ground to +2.4 V. For the opposite
binary state, the polarity of VT shall be reversed (VT *). The steady-state magnitude of the difference
between VT and VT * shall be 50 mV or less.

Version 1
Page 11 of 59
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247 mV < | V1| = 454 mV
247 mV < | V1 | <« 454 mV
VTl -V [ <350 mV

The 100 Q resistor represents a typical termination load, and the 3.75 kQ resistors represent the combined
impedance of 32 receiver loads connected to the bus. The Vcy power supply represents the allowable range of
biasing that the receivers may present to the bus.

STEADY STATE
LOGIC INPUT
i1 OR 0}

% = Measured Parameter

— 1
p— A

Figure 3-3: Full Load Test Measurement

3.4 Offset Voltage and Balance Measurement

With a test load of two resistors, 49.9 Q +£1% each, connected in series between the generator output
terminals, the steady-state magnitude of the generator offset voltage (Vos), measured between the center point
of the test load and the generator circuit common shall be greater than or equal to 1.125 V and less than or
equal to 1.375 V for either binary state. The steady state magnitude of the difference of Vg for one binary
state and Vs * for the opposite binary state shall be 50 mV or less.

1.125 V<V <1375V
1.125 V<V ¥*<1.375V
| Vos| - [Vos™| <50 mV

f"‘ 4990
STEADY STATE . =
LOGIC INPUT | & b—ﬁfs}’
. s
(10R0) a0
O 1
B
¢ -
' ;. = Measursd Parameter
— P

Figure 3-4: Test Termination Measurement

VESA Proposed Notebook Panel Standard Version 1
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3.5 Short-circuit Measurement

With the generator output terminals short-circuited to the generator circuit common, the magnitudes of the
currents (Isa and Isg) following through each output terminal shall not exceed 24.0 mA drop for either binary
state.

| Isa] = 24.0 mA
| lsz | < 24.0 mA

- _"1'
o
STEADY STATE A
LOGIC INPUT
{1 0OR D) o
g lzg
B A~

C’ _J
i .
/'x_,f’ = Meazuraed Parameter

Figure 3-5: Short Circuit Measurement to Circuit Common

With the generator output terminals short-circuited to each other, the magnitude of the current (Isag)
following through the output terminals shall not exceed 12.0 mA for either binary state.

| ISAB | <£12.0 mA

N e

STEADY STATE A 1
LOGICINPUT | G ﬁa,ﬂ’
,,-f'\lf

(1 OR 0)

Crk
B

C
|FW = Meagured Parameter
A

Figure 3-6: Short-circuit Measurement

3.6 Dynamic Output Signal Balance

During transitions of the generator output between alternating binary states (one-zero one-zero, etc.), the
resulting imbalance of the offset voltage (Vos) measured between the matched 49.9 Q +1% test load resistors
(RL) to circuit common (C) and with a maximum lumped capacitance test load of 5 pF (CL) connected as
shown in Figure 3-7 should not vary more than 150 mVpp (peak-to-peak). Measurement equipment used for
compliance testing shall provide a bandwidth of 1 GHz minimum.

VESA Proposed Notebook Panel Standard Version 1
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Figure 3-7: Dynamic Output Signal Balance Waveform

3.7 LVDS Receiver Characteristics
The load is defined as an impedance between A' and B' and is composed of a termination impedance and a
receiver as shown in Figure 3-1.

Table 3-2: LVDS Received Electrical Characteristics

Name Definition Condition Min Typ Max Unit
Viu Differential Input High Threshold - - +100 mV
VCM:1 2V
VL Differential Input Low Threshold -100 - - mV
In Input Current +10 pA
Vb Differential Input Voltage 100 600 mV

Vdd=3.3V [Vipl/2 2.4 -|Vpl|/2
; (typical)
Veum Common-mode input voltage v
Vdd =2.5V |VID|/2 VDD -04-
(typical) [Vip|/2

Note:™" LVDS Vpp, is 3.3V or 2.5V in the industry standard macro design, depending on the process
technology used and cell characteristics required. When Vpp is 2.5V, the LVDS macro can not normally meet
with the original V¢y requirement of |Vip| /2 to 2.4 - |[Vip| /2, due to its circuit architecture. As shown in Table
3-2, a separate V¢ specification has been defined for 2.5V Vpp. In EIA/TIA-644 standard, LVDS generator

VESA Proposed Notebook Panel Standard Version 1
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Veum range and receiver Vey range differ for situations where LVDS generator and receiver ground levels may
differ. In LCD applications, however, we generally assume that the ground is common to the generator and
the receiver. This Vey specification for 2.5V Vpp will still ensure the proper function as long as the LVDS
generator meets with Vog specification of 1.125 to 1.375V. For brevity, the following sections assume 3.3V
Vpp when V¢ is mentioned. However, for the actual Vcy requirement, refer to Table 3-2.

3.8 LVDS Receiver Current-voltage Measurement

With the voltage Via (or Vib) ranging from 0 V to +2.4 V while Vib (or Via) is held at +1.2 V £ 50 mV, the
resultant input current lia (or Iib) shall be no greater than 20 pA in magnitude. These measurements apply
with the receiver's power supply in both power-on and power-off conditions.

A

- \.‘I |I-<"'
Muff f/l
5
Jﬂ-* ’ﬁ{bf_
B At o

—~
s

"

= Meazured Parameter

Figure 3-8: Receiver Input Current -voltage Measurement

3.9 LVDS Receiver Input Balance Measurements
The balance of the input currents (IA’ and IB’) shall be 6 uA or less for all test voltages between o and 2.4 V.

| Iar - lg- | == 6 uA

A
o .
'

R
+ _ B
') Rl
Ay e —0—
T Viemat o
| ::.b\:-—:d >0
¥ = Measured Parameter —
_F/ —

Figure 3-9: Receiver Input Balance Measurement

3.10 Terminating Receiver Input Current — Voltage Measurements and Input
Impedance Measurement

With the applied voltage (Vin) and forced current (lin) listed in Table 3.3 applied to the corresponding inputs,
the resultant differential input voltage magnitude (Vid) shall be between the values listed in the table. The test
circuit is shown in Figure 3-10 and applies only to receivers that provide internal termination impedance.
These measurements apply with the receiver's power supply in both power-on and power-off conditions.

VESA Proposed Notebook Panel Standard Version 1
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Table 3-3: Receiver Input Current-voltage Measurement for Terminating Receiver

Resuliing

Applied Voltage Forced Switch Resulting Differential
In Loop Current Fosition Input Voltage Input Voltage
(W) lin 51-32 Wr Range - Vig

(mA) ) (')

2.4 -2.5 A-B 2070102175 | +225 10 +330
2.4 -4.5 A-B 1.806 t0 1.995 | +405 fo +594
2.4 -25 B'-& 2070102175 -225 to -330
2.4 -4.5 B'-4& 1.806 10 1.995 | -4051f0 -R96
0 -258 A'-B 0.225 10 0.330 -225 10 -330
0 -4.5 Al-B 0405100584 | -40510 -5HE6
0 -2.5 B'-4& 0.22510 0330 [ +225 10 +330
0 -4.5 B'-4& 0.405 to 0.584 [ +405 fo +556

Note: Current into a terminal is positive, and current out of a terminal is negative

=
D,

Figure 3-10: LVDS Signal Sense
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lip - Loop Current - mA

3.0

25

20 ;
0 100 200 300 400 500 500

| Vip | - Differential Input Voltage - mV

Figure 3-11: Terminating Receiver Input Current vs. Input Voltage Range

Note: The internal termination impedance may be a simple resistor incorporated into the package, integrated
on the die, or composed of active devices on the die. The exact structure of the termination impedance is
beyond the scope of this Standard.

The input impedance of the terminating receiver is dominated by the low impedance differential termination
impedance (ZT). The resulting input impedance calculated from the measurements describe in table 3-3 shall
be greater than or equal to 90 Q, and less than or equal to 132 Q.

90 O ZT 132

3.11 Receiver Input Sensitivity Measurement

Over an entire common mode voltage range of +0.050 V to +2.350 V (referenced to receiver circuit
common), the receiver shall not require a differential input voltage of more than £100 mV (threshold) to
correctly assume the intended binary state.

Reversing the polarity of Vi shall cause the receiver to assume the opposite binary state. The receiver is
required to maintain correct operation for differential input voltages ranging between 100 mV and 600 mV in
magnitude. The maximum voltage applied to either the A' or B' terminals shall not greater than +2.4 V, or be
less than 0 V with respect to receiver circuit common. The maximum differential input voltage applied to the
receiver is 2.4 V with no damage occurring to the receiver inputs.

Thresholds <+100 mV (differential)
100 mV < Valid Differential Input Voltage Range < 600 mV
0 V < Valid Input Voltage (to circuit common) <+2.4 V

VESA Proposed Notebook Panel Standard Version 1
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Figure 3-12: Receiver Input Sensitivity Measurements

The minimum and maximum operating voltages of the receiver (input voltage, differential input voltage, and

common mode input voltage), and the test circuit is shown in Figure 3-13.

Table 3-4: Receiver Minimum and Maximum Operating Voltages

Applied Voltages Resulting Resulting Reason
(Input Voltage - referenced Differential Common Mode of Test
to circuit common - C') Input Voltage | Input Voltage
Vig Vi Vip Ve
+1.250V +1.150 V +100 mV +1.200V To guarantee
+1.150 V +1.250 V -100 mV +1.200 V operation
+2.400V +2.300V +100 mV +2.350V with minimum
+2.300V +2.400V -100 mV +2.350V Vip applied
+0.100 V ov +100 mV +0.050 V versus Ve
oV +0.100 V -100 mV +0.050 V range
+1.500V +0.900 V +600 mV +1.200V To guarantee
+0.900 V +1.500 V -600 mV +1.200V operation
+2.400V +1.800V +600 mV +2.100V with maximum
+1.800V +2.400V -600 mV +2.100V Vip applied
+0.600 V ov +600 mV +0.300 V versus Ve
oV +0.600 V -600 mV +0.300 V range
VESA Proposed Notebook Panel Standard Version 1
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Figure 3-13: Receiver Input Sensitivity Measurements

3.12 Termination

All applications shall use termination impedance. The recommended value is between 90 Q and 132 Q. The
actual value should be selected to match the media characteristic impedance (+10%) at the application
frequency. If the termination impedance is not integrated into the receiver circuit, it shall be located at the
load end of the balanced interconnecting media, as close to the receiver input as possible to minimize the
resulting stub length between the termination impedance and the receiver input.

The value of this external impedance (ZT) is in the range of 90 Q to 132 Q. Ideally, the resistor value is equal

to the characteristic impedance of the media or greater in value to minimize negative signal reflections. The
media termination is shown in Figures 3-13 and 3-14.

. =
E/> L "L >
oS ._L ZT [
8 7" L p—
B B
CI
1° =

Figure 3-14: LVDS Point-to-Point Application with External Termination

.ﬁ M“‘
> " / e AR
G -
og rh OF vr.;"
.-"'--' CI

¥ L

Figure 3-15: LVDS Point-to-Point Application with Internal Termination

Note: Matching of impedance of the PCB traces, connectors and balanced interconnect media is highly
recommended. Impedance variations along the entire interconnect path should be minimized since they
degrade the signal path and may cause reflections of the signal.

VESA Proposed Notebook Panel Standard Version 1
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3.13 Failsafe Operation

Other standards and specifications using the electrical characteristics of the LVDS interface circuit may
require that specific interchange circuits be made failsafe to certain fault conditions. Such fault conditions
may include one or more of the following:

1) Generator in power-off condition

2) Receiver not connected with the generator

3) Open-circuited interconnecting cable

4) Short-circuited interconnecting cable

5) Input signal to the load remaining within the transition region (+100 mV) for an abnormal period of time
(application dependent)

When detection of one or more of the above fault conditions is required by specified applications, additional
provisions are required in the load and the following items must be determined and specified:

1) Which interchange circuits require fault detection

2) What faults must be detected

3) What action must be taken when a fault is detected; the binary state that the receiver assumes
4) What is done does not violate this standard

The method of detection of fault conditions is application dependent and is therefore not further specified as it
is beyond the scope of this Standard.

3.14 Circuit Protection

The LVDS interface generator and receiver devices, under either the power-on or power-off condition,
complying with this Standard shall not be damaged under the following conditions:

a. Generator open circuit.
b. Short-circuit across the balanced interconnecting media.
c. Short-circuit to common.

VESA Proposed Notebook Panel Standard Version 1
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4. LVDS Signal Interface Connector Requirements

4.1 LVDS 6 Bit Interface Signal Definition (20 pin version)

The LVDS signal interface cable shall be terminated into a Hirose DF19KR-20P-1H, DF19L-20P-1H or
equivalent connector. The interface connector pin assignments are listed in Table 4-1.

Table 4-1: LVDS 6 Bit Single Channel Interface Pin Assignments

Pin No. Symbol Function
1 GND Ground
2 AVDD Power Supply, 3.3V (typical)
3 AVDD Power Supply, 3.3V (typical)
4 DVDD DDC 3.3V power
5 NC Do Not Connect
6 SCL DDC Clock
7 SDA DDC Data
8 RinXO0- - LVDS differential data input (R0-R5, GO)
9 RnX0+ + LVDS differential data input (R0-RS5, GO)
10 GND Ground
11 RinX1- - LVDS differential data input (G1-G5, B0-B1)
12 RnX1+ + LVDS differential data input (G1-G5, B0-B1)
13 GND Ground
14 RinX2- - LVDS differential data input (B2-B5,HS,VS, DE)
15 RnX2+ + LVDS differential data input (B2-B5,HS,VS, DE)
16 GND Ground
17 CLK- - LVDS differential clock input
18 CLK+ + LVDS differential clock input
19 GND Ground
20 GND Ground

VESA Proposed Notebook Panel Standard
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4.2 LVDS 6 Bit Interface Signal Definition (30 pin version)

The LVDS signal interface cable shall be terminated into a JAE FI-XPB30SL-HF10, FI-XPB30SRL-HF11 or
equivalent connector. The interface connector pin assignments are listed in Table 4-2.

Table 4-2: LVDS 6 Bit Single/Dual Channel Interface Pin Assignments

Pin No. Symbol Function

1 GND Ground

2 AVDD Power Supply, 3.3V (typical)

3 AVDD Power Supply, 3.3V (typical)

4 DVDD DDC 3.3V power

5 NC No Connect

6 SCL DDC Clock

7 SDA DDC Data

8 RXinO0- - LVDS differential data input (RO-R5, GO)

9 RXinO0+ + LVDS differential data input (R0-R5, GO)

10 GND Ground

11 RXinO1- - LVDS differential data input (G1-GS5, B0-B1)

12 RXinOl1+ + LVDS differential data input (G1-G5, B0-B1)

13 GND Ground

14 RXinO2- - LVDS differential data input (B2-B5,HS,VS, DE)

15 RXinO2+ + LVDS differential data input (B2-B5,HS,VS, DE)

16 GND Ground

17 CLKO- - LVDS differential clock input

18 CLKO+ + LVDS differential clock input

19 GND Ground
20* RXinEO- - LVDS differential data input (even pixels RO-R5, G0)
21* RXinEO+ + LVDS differential data input (even pixels RO-R5, G0)
22% GND Ground
23%* RXinE1- - LVDS differential data input (even pixels G1-G5, B0-B1)
24* RXinE1+ + LVDS differential data input (even pixels G1-G5, B0-B1)
25% GND Ground
26* RXinE2- - LVDS differential data input (even pixels B2-B5,HS,VS, DE)
27* RXinE2+ + LVDS differential data input (even pixels B2-B5,HS,VS, DE)
28%* GND Ground
29* CLKE- - LVDS differential clock input (even pixels)
30* CLKE+ + LVDS differential clock input (even pixels)

Note: For single channel connection, do not connect pins 20* thru 30*
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4.3 LVDS 8 Bit Interface Signal Definition (30 pin version)

The LVDS signal interface cable shall be terminated into a JAE FI-XPB30SL-HF10, FI-XPB30SRL-HF11 or equivalent
connector. The interface connector pin assignments are listed in Table 4-3.

Table 4-3: 8 Bit 30 pin LVDS Input Pin Assignments

Pin No. Symbol Function

1 GND Ground

2 GND Ground

3 AVDD Power Supply, 3.3V (typical)

4 AVDD Power Supply, 3.3V (typical)

5 DVDD DDC 3.3V power

6 SCL DDC Clock

7 SDA DDC Data

8 RXinO0- - LVDS differential data input (R0-RS, GO)

9 RXinO0+ + LVDS differential data input (R0-RS5, GO0)

10 RXinO1- - LVDS differential data input (G1-G5, B0-B1)

11 RXinO1+ + LVDS differential data input (G1-G5, B0-B1)

12 RXinO2- - LVDS differential data input (B2-B5,HS,VS,DE)

13 RXinO2+ + LVDS differential data input (B2-B5,HS,VS,DE)

14 CLKO- - LVDS differential clock input

15 CLKO+ + LVDS differential clock input

16 GND Ground

17 RXinO3- - LVDS differential data input (R6-R7,B6-B7,G6-G7)

18 RXinO3+ + LVDS differential data input (R6-R7,B6-B7,G6-G7)
19* RXinEO- - LVDS differential data input (even pixels R0-R5, GO0)
20%* RXinEO+ + LVDS differential data input (even pixels R0-R5, GO0)
21* RXinEO- - LVDS differential data input (even pixels G1-G5, B0-B1)
22% RXinEO+ + LVDS differential data input (even pixels G1-G5, B0-B1)
23* RXinE2- - LVDS differential data input (even pixels B2-B5,HS,VS, DE)
24* RXinE2+ + LVDS differential data input (even pixels B2-B5,HS,VS, DE)
25% CLKE- - LVDS differential clock input (even pixels)
26* CLKE+ + LVDS differential clock input (even pixels)
27*% GND Ground
28* RXinE3- - LVDS differential data input (R6-R7,B6-B7,G6-G7)
209%* RXinE3+ + LVDS differential data input (R6-R7,B6-B7,G6-G7)
30* NC No Connect

Note: For single channel connection, do not connect pins 19* thru 30*
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4.4 LVDS 8 Bit Interface Signal Definition (40 pin version)
The LVDS signal interface cable shall be terminated into a JAE FI-NXB40SL-HF10, FI-NXB40SRL-HF11 or

equivalent connectors. The interface connector pin assignments are listed in Table 4-4.

Table 4-4: 8 Bit 40 pin LVDS Interface Pin Assignments

Pin # Symbol Function
1 GND Ground
2 GND Ground
3 AVDD 3.3V Analog Power Supply(5.0V Optional)
4 AVDD 3.3V Analog Power Supply(5.0V Optional)
5 AVDD 3.3V Analog Power Supply(5.0V Optional)
6 DVDD 3.3V Digital Power Supply
7 DVDD 3.3V Digital Power Supply
8 SCL Two wire serial interface clock
9 SDA Two wire serial interface data
10 RXinO0- - LVDS differential data input, Chan 0-Odd
11 RXinO0+ + LVDS differential data input, Chan 0-Odd
12 GND Ground
13 RXinO1- - LVDS differential data input, Chan 1-Odd
14 RXinO1+ + LVDS differential data input, Chan 1-Odd
15 GND Ground
16 RXinO2- - LVDS differential data input, Chan 2-Odd
17 RXinO2+ + LVDS differential data input, Chan 2-Odd
18 GND Ground
19 CLKO- - LVDS Differential Clock input (Odd)
20 CLKO+ + LVDS Differential Clock input (Odd)
21 GND Ground
22 RXinO3- - LVDS differential data input, Chan 3-Odd
23 RXinO3+ + LVDS differential data input, Chan 3-Odd
24 GND Ground
25% RXinEO- - LVDS differential data input, Chan 0-Even
26* RXinEO+ + LVDS differential data input, Chan 0-Even
27* GND Ground
28* RXinE1- - LVDS differential data input, Chan 1-Even
20%* RXinEl+ + LVDS differential data input, Chan 1-Even
30* GND Ground
31* RXinE2- - LVDS differential data input, Chan 2-Even
32% RXinE2+ + LVDS differential data input, Chan 2-Even
33* GND Ground
34%* CLKE- - LVDS Differential Clock input (Even)
35% CLKE+ + LVDS Differential Clock input (Even)
36* GND Ground
37* RXinE3- - LVDS differential data input, Chan 3-Even
38* RXinE3+ + LVDS differential data input, Chan 3-Even
39* GND Ground
40* NC No Connection

Note: For single channel connection, do not connect pins 25* thru 40*
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4.5 LVDS Power Sequencing Requirements

To prevent a latch-up or DC operation of the LCD, the panel shall support the logic power and data/control
signal sequencing of Figure 4-1.

Tl =
0.9 vppo
Powetr Supply oy 0l vop
W IOD

LvIDS 4 L
Interfoce VALID
Bocklight

Un

05ms<Tl<10ms: 0 < T2 <50ms: 0<T3 < 50ms: 500ms=< T4. 200ms<T5:
200ms <T6

Figure 4-1: Logic Power and LVDS Signals Sequencing Diagram

4.6 LVDS Data and Control Signal Interface

The modules LVDS signals interface shall meet requirements of TIA/EIA-644. Figure 4-2 shows the data
mapping diagram of each LVDS channel. The LVDS differential signals line-to-line termination impedance,
Zr, shall be 100 £ 10 ohms.

CLK + / \ / COLOR
BIT ORDER

RXin0 +/- ) R1 RO RS R4 R3 R2 R1 RO MSB| RS
| R4

RXinl +/- { B1 X B0 X X X X X ) R3
I R2

RXIn2 +/- B3 B2 DE VS HS B5 B4 B3 B2 0
Previous Cycle Current Cycle - %////j RO

Figure 4-2: LVDS 6 Bit Single Channel Data Mapping Diagram
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CLK + /
RXinOO0 +/- Y OR1
RXinO1 +/-
RXInO2 +/- Y} OB3

RXinEQ +/- ER1

RXinE1 +/-

RXInE2 +/- EB3

ORO0

OB2

ERO

KEB1YEB0X XEG4XEG3XEG2XEG1)
EB2 X DE X VS X HS X EB5S X EB4 ) EB3 )X EB2
- L

\ /

£ W ORSYX OR4YOR3IYOR2YXOR1XOROY
KOB1){OB0X X OG4X0G3XO0G2X0G1)

DE X VS X HS XOB5)X0B4 )X OB3 X OB2
£ Y ERSYX ER4X ERIXER2YXERTIXEROY)

Previous Cycle

Current Cycle

Note: Normally, DE, VS, HS on EVEN channel are not used.

Figure 4-3: LVDS 6 Bit Dual Channel Data Mapping Diagram
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Figure 4-4: LVDS 8 Bit Single Channel Data Mapping Diagram
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CLK + / COLOR
BIT ORDER
RXinO0 +/- Y} ORI1 MsB| RrR7
RXinOl1 +/- R6
RXInO2 +/- R5
RXInO3 +/- Y OR7 R4
RXinEOQ +/- ER1 R3
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 1SB |
e
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Note: Normally, DE, VS, HS on EVEN channel are not used. EVEN=2nd Pixel

Figure 4-5: LVDS 8 Bit Dual Channel Data Mapping Diagram
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5. Display Brightness Interface Definition

5.1 CCFL Lamp Interface Definition

The panel-side backlight interface cable shall be terminated into a JST BHSR-02VS-1, Sin Sheng

P2408P2, Sunridge FPD-PB-35-2P, or equivalent connector. The lamp wires exiting the panel shall be
sufficiently protected so that normal movement during enclosure assembly will not cause the insulation to be
cut. The connector interface pin assignments are listed in Table 5-1.

Table 5-1: CCFL Backlight Cable Two Pin Assignment

Pin No. Signal Level Function
1 VCCFL AC Power Supply for CCFL
GND Return Ground Power return for CCFL
VESA Proposed Notebook Panel Standard Version 1
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6. Mechanical Outline Requirements

6.1 12.1-inch Standard (4:3) Single CCFL Mechanical Outline
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12.1-inch Standard Single CCFL Mechanical Outline Dimension (Front View)

Figure 6-1
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6.2 12.1-inch Wide (16:10) Single CCFL Mechanical Outline

5.5 MAX
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Iy
NOTE

1. 12.1" wide LCD module mechanical outline dimension

2. Connector keep—out area 40 X 20 mm, centered from the connector centerline
3. All dimension in mm

4. As viewed from front of LCD modules

12.1-inch Wide Single CCFL Mechanical Outline Dimension (Front View)

Figure 6-2
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N
58

6.3 13.3-inch Standard (4:3) Single CCFL Mechanical Outline
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NOTE

1. 13.3”7 Standard LCD module mechanical outline dimension

2. Connector keep—out area 40 X 20 mm, centered from the connector centerline
3. All dimension in mm

4. As viewed from front of LCD modules

)
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5.5 MAX
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NOTE

1. 14.17 Wide LCD module mechanical outline dimension

2. Connector keep—out area 40 X 25 mm, centered from the connector centerline
3. All dimension in mm
4. As viewed from front of LCD modules
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6.9 15.4-inch Wide (16:10) Dual CCFL, Y-stack Mechanical Outline
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1. 15.4" wide dual CCFL, Y—stack LCD module mechanical outline dimension
2. Connector keep—out area 40 X 25 mm, centered from the connector centerline

3. All dimension in mm
4. As viewed from front of LCD modules
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15.4-inch Wide Dual CCFL, Y-stack Mechanical Outline Dimension (Front View)

Figure 6-9
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7.0 MAX

N
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s

6.10 17.1-inch Wide (16:10) Single CCFL Mechanical Outline
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6.11 17.1-inch Wide (16:10) Dual CCFL, Y-stack Mechanical Outline
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6.12 17.1-inch Wide (16:10) Dual CCFL, Z-stack Mechanical Outline
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1. 17.1" wide dual CCFL, Z-stack LCD module mechanical outline dimension

2. Connector keep—out area 40 X 25 mm, centered from the connector centerline
3. All dimension in mm

4. As viewed from front of LCD modules
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Figure 6-12: 17.1-inch Wide Dual CCFL, Z-stack Mechanical Outline Dimension (Front View)

©Copyright 2003-2007 Video Electronics Standards Association

VESA Proposed Notebook Panel Standard



Version 1
Page 41 of 59

BEZEL OPENING 1.5 MIN LARGER

8.6 WAX 54.0
18.6 MAX
| _‘1‘1‘1‘1‘1‘1““1“"1‘1““1‘1‘1‘1‘1‘1‘1‘1‘1"LTl‘lJ , (18.0)
hd T 7
7 I I
, , 7
i | | |
330.9+1 y
7 | o v 46,4210 ! 7
=z 0
2 I 7 = 2 7 | (61.2)
.3 7 = 7
I I
i | ————— | !
, | | 7
128.7205
T i NOTE2 | [
! I
I I
, 7 | :
! ' ! (196.2)
| i |
7 , , 7
I I i i
7, | \7 ACTIVE' AREA | 7 05
7 l 28250 E 270.9040.3 ! e ﬁ ¢
, | | |
I I
7 | | |
, f f :
7 | ! |
i i
, | 7 ,
7 , , 7
I I
| L ACTIVE AREA } I
H | 433.4440.3 | H
I I
A ' ! |
7 H THAN ACTIVE AREA ON ALL 4 SIDES % 7
! I
i I
, f f ,
7 I i 7
I I
, | 7 ,
7 , , 7
| I ! |

7.4)

6.13 20.1-inch Wide (16:10) Dual CCFL, Y-stack Mechanical Outline
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1. 20.1” wide dual CCFL, Y—stack LCD module mechanical outline dimension

2. Connector keep—out area 40 X 25 mm, centered from the connector centerline
3. All dimension in mm

4. As viewed from front of LCD modules

20.1-inc Wide Dual CCFL, Y-stack Mechanical Outline Dimension (Front View)

Figure 6-13
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6.14 20.1-inch Wide (16:10) Dual CCFL, Z-stack Mechanical Outline
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7. Standard Connector Requirements

7.1 20 pin Connector

7.1.1 20 pin Panel-side Receptacle Connector

D,

VESA Proposed Notebook Panel Standard

£3.5540.7

2. 37%+0.2

1910, 2

| = 0.1

21702

245207

0.2540.08

|
]

1

m

S

208
|
*
(]
P

TERMIMNAL Mo, 1 MARK/

CT> [DENT [FICAT 10N MARK

1

49,6510, 1

26.550.25
20.59 REF e
a3
AT~ TR 47402
£y Nl
/ “”:HL \
ffres — (eS| |
b / 240 .2 bl
, . -
[T](PITCH) E/’\EEJ{/ 3
22.1 REF .
Identification mark for the 1 mm above the mounting surface height.
Figure 7-1: 20 pin DF19KR Compatible Panel-side Receptacle Connector
Version 1
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= Q
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7.1 REF
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) ~ i |
9 i
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—I_H»/ — | / .
— Y 0 Mounting Surface
|

Eﬁ?/“‘» 3 | % éﬁ

|
\\\Socket Contact

Figure 7-2: 20 pin DF19KR Compatible Panel-side Receptacle Connectors Detail
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Figure 7-3: 20 pin DF19L Compatible Panel-side Receptacle Connectors
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Figure 7-4: 20 pin DF19KR Compatible Panel-side Receptacle Connectors Detail
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Figure 7-5: 20 pin Panel-side Receptacle Connector PCB Mounting Pattern

VESA Proposed Notebook Panel Standard Version 1
©Copyright 2003-2007 Video Electronics Standards Association Page 46 of 59



7.1.2 20 pin Cable Plug Connector

#3.% REF
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Figure 7-6: 20 pin Cable-side Plug Connector
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©Copyright 2003-2007 Video Electronics Standards Association Page 47 of 59



7.2 30 pin Standard Connector

7.2.1 30 pin Panel-side Receptacle Connector

No.1 No.30

0
SHELL GROUND 31 SHELL GROUND

I f
[ | n
[
0. 1
37.35
+0. 2
B 40.05 _
- >
34.45MAX .
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£0. 05 v {:‘
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= 0.05]a]
No.30
o +0. 15 +0. 15
No.1 1 ° 3.3 ‘ 1.9
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L g / / 4
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00 00 }
£0. 05 o o
31.05 — L0
— T
33.9 =
a —|o0.05]A
0. 05
37.05
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Figure 7-7: 30 pin Panel-side Receptacle Connector
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7.2.2 30 pin Cable Plug Connector
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7.3.2 40 pin Cable Plug Connector
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7.4 Connector Electrical, Mechanical and Environmental (EME) Requirements

The following tables describe EME requirements of the panel connector.

Table 7-7-1: 20 pin Connector EME Requirements

Item

Test Condition

Requirement

Frequencies of 10 to 55Hz. Single
amplitude 0.75 mm, 5 minutes x 10

1. No electrical discontinuity of 1usec.

Vibration imes, on 3 axis. Per JIS-C-5402- 2: No phy51cal damage, cracks or parts
dislocation.
5.5.6.1
Acceleration 490m/s?, pulse duration 1. No electrical discontinuity of 1usec.
Shock 11ms, 3 times in 3 axis. Waveform: 2. No physical damage, cracks or parts

Half sine. Per JIS-C-5402-5.5.6.2

dislocation.

Durability (mating/unmating,
with corresponding part)

30 cycles at 600 cycles/hour per JIS-C-
5402-6.3

1. Contact resistance: 30mQ max.
2. No physical damage, cracks or parts
dislocation.

Connector insertion force

Measure the total force required to
mate with corresponding part.

60N max.

Connector withdrawal force

Measure the total force required to un-
mate with corresponding part.

4N min.

Dielectric withstanding
voltage (voltage proof)

300V AC for 1 min. per JIS-C-5402-
5.1C

No flashover or breakdown.

100V DC Between adjacent circuits,

Insulation resistance unmated connectors, for 1 minute per 500MQ min.
JIS-C-5402-5.2C
Mated connectors, contacts assembled

Low level contact resistance in housing. Dry circuit 20mV max. 30mQ max.

open circuit at 10mA, per JIS-C-5402-
54

Temperature raise

Measure temperature raise caused by
the flow of the current.

AWGH# 28 = 1.0A, AWG# 30 = 0.9A,
AWGH# 32 =0.8A, AWGH# 36 = 0.5A
Per contact, 30°C max temp raise over
ambient.

Humidity and temperature
(steady state)

40°C £2°C, 90 to 95% RH, 96 hrs per
JIS-C-5402-7.3

1. Contact resistance; 30 mQ max.

2. Insulation resistance: 500 MQ min.
3. No physical damage, cracks or parts
dislocation.

Thermal shock

Temp (C): -55 -> +5 to +35->+85 >+5
to +35 Time (min.): 30->2 to 3 -> 30 ->
2 to 3 5 cycles per JIS-C-5402-7.2

1. Contact resistance; 30 mQ max.

2. Insulation resistance: 500 MQ min.
3. No physical damage, cracks or parts
dislocation.

Temperature life (heat age)

85°C for 96 hours per JIS-C-5402-7.8

1. Contact resistance; 30 mQ max.
2. No physical damage, cracks or parts
dislocation.
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Table 7-2: 30 & 40 pin Connector EME Requirements

Item

Test Condition

Requirement

Vibration (Random)

Frequency: 10Hz to 2000Hz Acceleration
Vel. 30.38m/s* (3.1G) RMS.

Application direction: In each of 3
mutually perpendicular axes. Duration: 15
minutes per sample per EIA-364-28, Test
condition VII, test condition D.

100mA applied with no electrical
discontinuity greater than 1p sec.

Physical Shock

Sample shall be mounted on the test jig as
mounted on the PCB. Acceleration
velocity 490m/s” or 50G. Waveform: half
sine Duration: 11 msec. Number of
drops: 3 drops each to normal and
reversed directions of X, Y and Z axes.
Total 18 drops. Per EIA-364-27, Method
A.

No electrical discontinuity greater than
1 usec shall occur.

Durability (mating and
unmating).

Number of cycles: 50 Cycling Rate: 100
+ 50 cycles per hour per EIA-364-09

R =40mQ Max. (Initial)
R = 80mQ Max. (Final)

Connector Insertion Force

Operation speed: 12.5mm/min. Measure
the force required to mate connector
including the latching mechanism per
EIA-364-13

35N Max per connector (30pin)
47N Max per connector (40pin)

Connector Withdrawal
Force

Operation speed: 12.5mm/min. Measure
the force required to unmate connector
excluding the latching mechanism; per
EIA-364-13

5N Min-25N Max per connector (30
pin)
7N Min-33N Max per connector (40
pin)

Dielectric withstanding
voltage

0.25 kVAC for 1 minute Test between
adjacent circuits of unmated connectors;
per EIA-364-20

No creeping discharge or flashover
shall occur. Current leakage: 0.5 mA
Max.

Insulation Resistance

Impressed voltage 100 VDC between
adjacent circuits of unmated connectors
for 2 minutes; per EIA-364-21.

100 MQ Min (initial)
50 MQ Min. (final)

Low Level Contact
Resistance

Subject mated contacts assembled in
housing measured by dry circuit 20mV
maximum open circuit at 10 mA per EIA-
364-23

R =40mQ Max. (Initial)
R = 80mQ Max. (Final)

Temperature Rise

Measure temperature rise by energizing
current per EIA-364-70, Method 1.

Maximum rated current per contact:
0.50 A at 30° C max AT over ambient.

Humidity and Temperature
Cycling

Cycle mated connector, 25°C to 65°C and
50% to 80% R.H. 10 cycles and 10 cycles
of cold shock at -10°C per EIA-364-31,
Method 4

Mated Condition: Contact Resistance:
R = 80mQ Max. (final)

Unmated condition: Insulation
resistance (final) 50MQ Min. AR =
50MQ Max.

Thermal Shock

Cycle mated connector from -55°C for 30
minutes to 85°C for 30 minutes; repeat for
10 cycles, per EIA-364-32

R =40mQ Max. (Initial)
R = 80mQ Max. (Final)

Temperature Life (heat age)

Subject mated connector to 105°C for 168
hours per EIA-364-17

R =40mQ Max. (Initial)
R = 80mQ Max. (Final)
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