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1. Features
This module is a color active matrix TFT-LCD (Thin Film Transistor Liquid Crystal

Display) module that uses amorphous silicon TFT as a switching device. This module is
composed of LCD panel, driver IC, and LED backlight.

2. General Specifications

No. ltem Specification
1 LCD size 10.1 inch
2 Resolution 1024 (RGB)X600
3 Display mode Normally Black
4 Pixel pitch 0.2175(H)X0.2088(V)
5 Active area 222.72(W)X125.28(H) mm
6 Module size 235(W)X143(H)X4.5(D)mm
7 Pixel arrangement RGB stripe
8 Surface Treatment AG
9 Support Color 16.7M
10 | Interface LVDS
11 Backlight power consumption | 4.2W (typ)
12 | Panel power consumption 0.4W (typ.)
13 | Weight TBD
14 | Luminance for LCM 1000cd/m* (typ.)
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4. Electrical specifications

4.1 Block Diagram

T3

Gate Driver

TFT LCD
1024 X600

B/L

3

3 1 &

Source Driver |

LCD Signal
LCD Power

LED-
LED+
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4.2 Interface Definition

:i: Symbol Function Remark
1 VCOM Common voltage
2 VDD Power supply(typ3.3V)
3 VDD Power supply(typ3.3V)
4 NC No Connection
Global reset pin. Active Low to enter Reset State. Normally
5 RESET pull high. Suggest to connecting with an RC reset circuit for
stability.
Standby n:ogie & Normally p_uIIed high.
6 STBYB g$g¥g : (1) ch:]rlr:ga Ic?)%?r;al’;:)r?source driver will
turn off, all output are High-Z
7 GND Power ground
8 RXINO- Negative LVDS differential data input
9 RXINO+ Positive LVDS differential data input
10 GND Power ground
11 RXIN1- Negative LVDS differential data input
12 RXIN1+ Positive LVDS differential data input
13 GND Power ground
14 RXIN2- Negative LVDS differential data input
15 RXIN2+ Positive LVDS differential data input
16 GND Power ground
17 RXCLKIN- Negative LVDS differential clock input
18 RXCLKIN+ Positive LVDS differential clock input
19 GND Power ground
20 RXIN3- Negative LVDS differential data input
21 RXIN3+ Positive LVDS differential data input
22 GND Power ground
23 NC No Connection
24 NC No Connection
25 GND Power ground
26 NC No Connection
27 NC No Connection
28 SELB LVDS 8Bit/6Bit select pin, SELB="0" 8Bit, SELB="1" 6Bit
29 AVDD Power supply for analog circuits
30 GND Power ground
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31 LED- LED Cathode
32 LED- LED Cathode
L/R="1": Shift left to right
33 L/R L/R="0": Shift right to left
U/D="1": Shift bottom to top
34 u/D U/D="0" Shift top to bottom
35 VGL Gate off Voltage
36 GND Power ground
37 GND Power ground
38 VGH Gate on Voltage
39 LED+ LED Anode
40 LED+ LED Anode
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4.3 Absolute Max. Rating

Values :

ltem Symbol Min. Max. Unit
VDD -0.5 5 Vv
Power Voltage AVDD 05 15 v
VGH -0.3 40 Vv
VGL -20 0.3 \Y

Backlight forward current ILeD 0 30 mA(S;rD;aaCh

sinput Signal Voltage Vi -0.3 VDD+0.3 Vv
Operation Temperature Top -20 70 T
Storage Temperature Tst -30 80 T

Note: The absolute maximum rating values of this product not allowed to be exceeded
at any times. Should be module be used with any of absolute maximum ratings exceeded.
The characteristics of the module may not be recovered, or in an extreme case, the

module may be permanently destroyed.

4.4 Typical Operation Conditions

ltem SyTbo Min. V%I/Ees Max. Utni Note

DVDD 3.0 3.3 3.6 \Y

Power Voltage VGH 19.4 20 20.6 \Y

VGL -10.3 -10 -9.7 \Y

AVDD 9.9 10.2 10.5 \Y

Input signal Volage VCOM 4.0 4.3 4.6 V

Input logic high voltage ViH 0.7DVDD - DVDD Vv
Input logic low voltage ViL 0 - 0.3DVDD | V
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4.5 LED Backlight Specification

ltem Symbol | Condition | Min Typ | Max | Unit
Forward Voltage VFf [f=180mA | --- 23.2 26.4 V
LED circuit:
BEFRER: SCX0B=408
Ao
A o A 2 oA 72
7 X A A 42 22
VA oo 2 A o2 7
A o0 A I o2 72
XX ¥ X 5N 1
7 vo 2 A 42 22
VA X0 2 A 22 2
A XA A ZA T4 X2
Ko
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4.5 Power On/Off Sequence

To prevent the device damage from latch up, the power on/off sequence shown
below must be followed.
4.5.1 Power On control

il
oo i |

STEYE

V7222 o 7
700 2 i A
g S | e I
HEETEEIE I 1 I TR 10N 1 1

ll_'.r'"
AVDD +
—_
|
AVDDL {
AGNDH
WEL
[ f“_
WiEH /—-—-.’r
-
VoMo GO /—
]
!
Source autput GHD ol Soure oulpet acive
1 i
|
Gate HORRAL
DIMO MORMAL
Ry | kel | ume? | w3 | smed M Ry
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4.5.2 Power off timing sequence

i i i i i i i i
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I 1 i i i i i i
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1 [] 1 1 ] ] ] 1
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Vol N R N A
i i i i i i i h
VEH i i i i i i i i
boor b H
b L S
i i i i i i i i
1 1 | 1 1 1 1 1
: T - - - i i
veomo P L L N cw |
N I D
flLullJFI-E | NOFAL o Low leved i SHD i
Gate | HORMAL I
DIMO | NORMAL J
4.6 DC Characteristics
4.6.1 DC electrical Characteristics
Parameter Symbol ] ris Unit Condition
Min. Typ. Max.
Differential input high - ) )
Threshold voltage Roarmn s v _
— — R;.;Vcr\a—'].gv
Differential input low R 01 } ) Y
threshold voltage L '
Input voltage range R 0 ) VDD-1.2+ vV
(singled-end) ks [Vio|/2
Differential input commaon
Mode valtage Ryven Viol2 ) VOIEL2 v
Differential input voltage | Vio | 0.2 - 0.6 v -
Differential input leakage ]
Current RVxiz -10 B +10 HA B
c/DS Digital Operating | 1ygiygs : 15 30 mA | Fclk=65MHz, VDD=3.3V
LVDS Digital Stand-by Istivds . 10 50 UA Clock & all Functions are
Current stopped
©AIl Rights Reserved 12/24 REV. A0
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Single-end Signals
NINDx \ PINDx-NINDx=- :.rm|cnm= LOW"\
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4.6.2LVDS AC electrical characteristics
Spec. . -
Parameter Symbol . P Unit Condition
Min. Typ. Max.
Clock frequency Ryroik 20 - 71 MHz -
[ Vo [=400mV
Input data skew margin T i 500 - - ps Roovem =1.2V
RJ(FCLK_ =71MHz
Clock hlgh time T|_\.lc-| 2 4'{?* R;q:c_p;:l - ns .
Clock low time Trvew - INT* Rurek) - ns -
PLL wake-up time TE_mpLL - - 150 ys -
ome ARurour -
-I"'i.-".l i 1I"- ,.".I ""\. i.'".l
] ‘ Y
.." y .."i". .".l I\\'\
NINC ¢ N P Y
Previous Cycle - —1Cycle
‘- Voo LRV Vo Yo ! i Y S Yo
LY AV \‘-. i Y N/ W \/ W \/
INDx | A A A A \ A A
A Y |," Y LAY FAY f Y Y 4N
IR [ SN LAY P Y \ | PN
3V
|
VDD T
____,-"'"a i TanP_L
pa— |
L VS AN ¥, Vo[ L f ' v [ N
e ‘\":{ / Wi '.\:i; '-\" .-"ll "'._:‘l.-" "\" / Y ll.." Wi ""-.b:."f
i Y FA I,-'?l"\. LY ,.'x",' l;'x'., FA A
;," \ II." h f '\." / b .'"I "-" ) \ J \ / ‘-\ i/ ".,‘
I T 7 T
| ,."' I; ,."lll II;.' ;.' ,."lll FIII.' ;.' ,.".l ;..' ,."'l
Internal Clock i.-".l 7 .-".l ! A A /
(A ."'l i .’J P A
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1 L)
f1 1 1 J1
I i 1 1
l Rzpazimin) — E-— Faosman |1
ldzal TX Pulse Position ld=al T Pulse Paosition
Tre=y - Receiver strobe margin
Reros - Receiver strobe position
Tegy - Strobe widih (Internal data sampling window)

4.7 Data Input format for LVDS
6 bit LVDS input

PINC

NING

O OO OOOOEC
|ND1<G1 B1><BD G5 G4><G.’3XG2><G1 B1
IND2 <i B2 DE :}(i Vs Hs BS :><i B4 :><i B3 :)(: B2 DE
8 bit LVDS input

PINC

NING

|NDQ<RG Gﬂ><R5><R4><R3><R2><R1><Ru Gu>
|ND1<G1 B1><BD><GS><@><GS><GE><G1 B1
|Nm<aa DE><VS-><HS><BS><B4-><BS><BE DE
o (o XA o X B X X
©AIl Rights Reserved 14/24 REV. A0




4.8 Parallel RGB input Interface timing

DE Mode
Value
Parameter Symbol : Unit
Min Typ. Max
DCLK frequency
Erame rate = 60Hz fclk 408 5.2 672 MHz
Horizontal display area thd 1024 DCLK
HSYNC period time th 1114 1344 1400 DCLK
HSYNC blanking thb-+thfp 90 320 376 DCLK
Vertical display area twd 600 H
VSYNC period time tv 610 635 800 H
VSYNC blanking tvb+tvip 10 35 200 H
HV Mode
a. Horizontal input timing
Parameter Symbal Value Unit
Horizontal display thd 1024 DCLK
area
DCLK frequency ok Min Typ. Max
Frame rate = 60Hz 449 512 63 MHz
1 Horizontal Line th 1200 1344 1400 DCLK
HSYNC Min 1
pulse Typ. thpw -
width Max 140 DCLK
HSYNC blanking thb 160 160 160
HSYNC front porch thfp 16 160 216
b. Vertical input timing
Value
Farameter Symboal _ Unit
Min Typ. Max
Vertical display area twd 600 H
VSYNC period time tv 624 635 750 H
VSYNC pulse width tvpw 1 - 20 H
VSYNC blanking tvb 23 23 23 H
VSYNC front porch twip 1 12 127 H

Note: 1.frame rate : 60Hz for typ value
2. DE Mode(Design by DE mode)

©AIl Rights Reserved 15/24 REV. A0
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5 . Optical Specifications

Values
Item Symbol | Condition : - Unit | Remark
Min. Typ. Max.
oL - 85 -
Horizontal
o Or - 85 -
Viewing CR>10 degree | Note 1
angle
o7 - 85 -
Vertical
B8 - 85 -
Response time Ta=25C ; Note 2
Rise+Fall Trr 6=0° ) 30 | MS ) Note3
. Note 2
Contrast ratio CR 600 - - - Note 4
L. Wx 0.27 0.32 0.37 - Note 2
Color chromaticity
Wy Normal 0.31 0.36 0.41 - Note 5
Color gamut NTSC 0=0=0° - 45 - % -
Luminance L 900 1000 - cd/m? | Note 2
Luminance o Note 2
uniformity Yu 70 i i & Note 6

Note 1: Definition of viewing angle range

Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing

angles are determined for the horizontal or 3, 9 o’clock direction and the vertical or 6, 12

o’clock direction with respect to the optical axis which is normal to the LCD surface.

Normal line

0=0=0°
®=90°
12 o’clock direction
/4‘ s
B ol 6"
O+ /1 %
®=180° i O=0°
i ctive Area
$=270°
6 o’clock direction
Definition of viewing angle
©AIl Rights Reserved REV. A0




Note 2: Definition of optical measurement system.
The optical characteristics should be measured in dark room. After 30 minutes
operation, the optical properties are measured at the center point of the LCD
screen. (Viewing angle is measured by ELDIM-EZ
contrast/Height :1.2mm ,Response time is measured by Photo detector TOPCON
BM-7, other items are measured by BM-5A/
Field of view: 1° /Height: 500mm.)

Normal line
0=0=0°
Photo detector
T |
500mm ©=90° o
12 o’clock direction
P /
e
e
®=180° — — — -t — = ®=0°
s ~ Active Area
| ,
7 LCM
e
e

®=270°
6 o’clock direction

Note 3: Definition of Response time
The response time is defined as the LCD optical switching time interval between “White”
state and “Black” state. Rise time (Tr) is the time between photo detector output intensity
changed from 90% to 10%. And fall time (T) is the time between photo detector output
intensity changed from 10% to 90%.

Black (TFT ON) White (TFT OFP)

Definition of response time

©AIl Rights Reserved 17/24 REV. A0
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Note 4: Definition of contrast ratio

Luminance measuredwhen LCDon the "White" state

Contrastratio (CR)= :
Luminance measuredwhen LCDon the "Blacl state

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6: Definition of Luminance Uniformity (“White” state)
Active area is divided into 9 measuring areas.Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity (Yu) = %

nax

L
L/6 L/3 L/3

& O D
= S O O
S O O

Definition of measuring points

W/G

W73

W/3

Bmax: The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.

©AIl Rights Reserved 18/24 REV. A0
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6. Reliability Test

Item Test Conditions Remark
High Temperature Storage T,=80T 240hrs
Low Temperature Storage Ta=-30TC 240hrs
High Temperature Operation | T, =70C 240hrs
Low Temperature Operation | T, =-20C 240hrs

High Temperature and

° 0, _ .
Humidity (No condensation) +50°C, 80%RH max. 120 hrs | Non-operation

-30/30min~80°C/30min .
Thermal Shock Change time:5min, 100cycle Non-operation

Contact: 4KV
Electrostatic Discharge Air: +=8KV
150PF/330 Q ,5Points/panel,5times

Class B,Note1

Note1
Class Performance
A All functions perform as designed during and after exposure to interference
B Temporary degradation or less of performance which is self-recoverable
C Degradation or less of performance which requires operator intervention or
system reset to recover

_ Degradation or less of function which is not recoverable

©AIl Rights Reserved 19/24 REV. A0
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7. Handling Precautions

7.1 Mounting Method

The LCD panel of K&D LCD module consists of two thin glass plates with polarizes
which easily be damaged. And since the module in so constructed as to be fixed by
utilizing fitting holes in the printed circuit board.

Extreme care should be needed when handling the LCD modules.

7.2 Caution Of LCD Handling And Cleaning

When cleaning the display surface, Use soft cloth with solvent
[recommended below] and wipe lightly
@ [sopropyl alcohol
® Ethyl alcohol
Do not wipe the display surface with dry or hard materials that will damage the
polarizer surface.
Do not use the following solvent:
® Water
® Aromatics
Do not wipe ITO pad area with the dry or hard materials that will damage the ITO
patterns
Do not use the following solvent on the pad or prevent it from being contaminated:
® Soldering flux
® Chlorine (Cl), Salfur (S)
If goods were sent without being silicon coated on the pad, ITO patterns could be
damaged due to the corrosion as time goes on.
If ITO corrosion happen by miss-handling or using some materials such as Chlorine
(Cl), Salfur (S) from customer, Responsibility is on customer.

7.3 Caution Against Static Charge

The LCD module use C-MOS LSI drivers, so we recommended that you:

Connect any unused input terminal to Vdd or Vss, do not input any signals before
power is turned on, and ground your body, work/assembly areas, assembly equipment to
protect against static electricity.

7.4 Packing

® Module employ LCD elements and must be treated as such.

® Avoid intense shock and falls from a height.

® To prevent modules from degradation, do not operate or store them exposed direct to
sunshine or high temperature/humidity

7.5 Caution For Operation

® |t is an indispensable condition to drive LCD’s within the specified voltage limit since
the higher voltage then the limit cause the shorter LCD life.

® An electrochemical reaction due to direct current causes LCD’s undesirable
deterioration, so that the use of direct current drive should be avoided.

® Response time will be extremely delayed at lower temperature then the operating
temperature range and on the other hand at higher temperature LCD’s how dark
color in them. However those phenomena do not mean malfunction or out of order
with LCD’s, which will come back in the specified operation temperature.

® If the display area is pushed hard during operation, some font will be abnormally

©AIl Rights Reserved 20/24 REV. A0
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displayed but it resumes normal condition after turning off once.

® Aslight dew depositing on terminals is a cause for electro-chemical reaction resulting
in terminal open circuit.
Usage under the maximum operating temperature, 50%Rh or less is
required.

7.6 Storage

In the case of storing for a long period of time for instance, for years for the purpose

or replacement use, the following ways are recommended.

® Storage in a polyethylene bag with the opening sealed so as not to enter fresh air
outside in it . And with no desiccant.

® Placing in a dark place where neither exposure to direct sunlight nor light's keeping
the storage temperature range.

® Storing with no touch on polarizer surface by the anything else.
[It is recommended to store them as they have been contained in the inner container
at the time of delivery from us

7.7 Safety

® |t is recommendable to crash damaged or unnecessary LCD’s into pieces and wash
off liquid crystal by either of solvents such as acetone and ethanol, which should be
burned up later.

® \When any liquid leaked out of a damaged glass cell comes in contact with your
hands, please wash it off well with soap and water.

8. Precaution For Use

8.1
A limit sample should be provided by the both parties on an occasion when the both
parties agreed its necessity. Judgment by a limit sample shall take effect after the limit
sample has been established and confirmed by the both parties.
8.2
On the following occasions, the handing of problem should be decided through
discussion and agreement between responsible of the both parties.
® \When a question is arisen in this specification
® \When a new problem is arisen which is not specified in this specifications
® \When an inspection specifications change or operating condition change in customer
is reported to K&D , and some problem is arisen in this specification due to the
change
® When a new problem is arisen at the customer’s operating set for sample
evaluation in the customer site.
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9.Package Drawing

N

LCM#ESDbag Pastition/Ped

" 6. e 4
Banx
Box Cormgated Paper Board AB Flute
PartitionPad Cormgated Paper Board E Flute
Comer Pad Cormugated Paper Board AE Flut=
ESD bag PE
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10. Label Drawing
Bar code label and packing chest label
TBD

11. HSF Requirements
B RoHS (Restriction of the use of certain Hazardous Substances)

B HF (Halogen Free)
B REACH (Regulation concerning the Registration, Evaluation, Authorization and

Restriction of Chemicals)
[ Other regulations

12. Scope

This specification applies to the TFT LCD module which is designed and
manufactured by LCM Factory of Shenzhen K&D Technology Co. Ltd.
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