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1. General Specifications

1.1 LCM General Information

Item Specification Unit
LCD Size 10.3 inch
Number of Pixels 768 (H) x RGB x 768 (V) pixels
Display Mode Normally Black -
Viewing Direction Free o’ clock
Interface LVDS -
Display Colors 16.7M colors
Outline Dimension 204.00 (H) x 204.00 (V) x 10.50 (D) mm
Active Area 184.32 (H) x 184.32 (V) mm
Pixel Pitch 0.2400 (H) x 0.2400 (V) mm
Driver IC JD9168S -
Operation Temperature -30~80
Storage Temperature -30~85
Note1:Requirements on environmental protection RoHS compliant.
2. Absolute Maximum Ratings
Item Symbol MIN. MAX. Unit Note
Analog Supply voltage VDD -0.3 3.6 V Note 1

Note 1:Permanent damage may occur to the LCD module if beyond this specification.
Functional operation should be restricted to the conditions described under normal operating

conditions.
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3. Elecrical Characteristics
3.1 Recommended Operating Condition for TFT LCD

Item Symbol Min. Typ. Max. Unit Note
Analog Supply voltage VDD 3.0 3.3 3.6 \%
Analog supply current oD - TBD - mA VDD=3.3V
VIH 0.7*vDD - VDD \%
Logic input voltage
VIL GND - 0.3*VDD \
3.2 Recommended Driving Condition for Backlight
Item Symbol Min. Typ. Max. Unit Note
Driving Current I 590 620 640 mA
Driving Voltage Vr 9 9.6 10.2 \%
Power consumption WaL - 5.952 - W
LED Life-Time N/A 30,000 i i Hours | 18=25¢
Note 1

Note 1:LED lifetime is defined as the module brightness decay 50% of original brightness at Ta=25 degree,

typical current.

Note 2:LED circuit :

LEDA
B2 7R 777 7R VR VR VAT
27 7R 7R 7R 7 VR VR V7R VR VR Y
SRR 7R 7R VRV VR VR VI VR 7
LEDK

Voltage:9. 6V

Current:620mA
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4. Interface Pin Assignment

4.1 LCM Pin Assignment

No. Symbol Description
1 LVDS_D3P | LVDS _D3_ Pare differential small amplitude signals
2 LVDS_D3N | LVDS _D3_Nare differential small amplitude signals
3 NC No connection
4 SELB NC
5 GND Ground
6 LVDS CLKP| LVDS CLK Pare differential small amplitude signals
7 LVDS_CLKN | LVDS _CLK_ Nare differential small amplitude signals
8 GND Ground
9 LVDS _D2P | LVDS _D2_Pare differential small amplitude signals
10 LVDS _D2N | LVDS _D2_Nare differential small amplitude signals
1" GND Ground
12 LVDS _D1P | LVDS _D1_Pare differential small amplitude signals
13 LVDS _D1N | LVDS _D1_Nare differential small amplitude signals
14 GND Ground
15 LVDS_DOP | LVDS _DO_Pare differential small amplitude signals
16 LVDS DON | LVDS DO_Nare differential small amplitude signals
17 UPDN
18 SHLR
19 VDD3V3 Power supply 3.0-3.6V, type: 3.3V
20 VDD3V3 Power supply 3.0-3.6V, type: 3.3V
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5. Interface Characteristics
5.1 LVDS mode AC Electrical Characteristics

Parameter Symbol Min Typ Max Units Condition
Clock frequency | RxFCLK 26.2 - 71 MHz
| VID | =400mV
Input data skew s
margin TRSKM 500 - - ps RxVCM=1.2V
RxFCLK=71MHz
Clock hightime | TLVCH - 4/(7xRxFCLK) - ns
Clock low time TLVCL - 3/(7XRxFCLK) - ns
PLL wake-up
fimie TenPLL - - 150 us
| |
I‘ 1'rH'I.|".|.H. -1
CLE+ 1 | ]
I I
| I
CLK-
Previous J J
Cycle | 1 Cycle -I
3V
VDD |
% TenrLL —»
| I
vos X X X X X X X X X X
|
I
inkegel Clack /e
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] 11 10 [ | 1 |
CLK ] 11 11 1 1 |
_, ] | I | | I ] | | [ | T 1 T 1 | |
DATA —{ i —
i F.!_ ! 1 | T
Y 1 T N Pl I o
R"'”""':['m“' : . 1 i Iy ‘-\:‘ I o I o
sposTima o T P i I i i i
Re«-|.'~-:u7m;|.||1'|ln|| .' " F"-: \'-\ < : :
Rsmsz{muu :: P " i 1 ]
I \ ] ]
Rupun?lmlnl M T P i | ]
Rspﬁs?{mnl =‘ i — H_
] Ty
d M
i ldeal strobe position Mo
f L] 1
| | | |
| | | |
T
J—
Traxm I I Trewm
| | | |
| | | |
l REWE-I,I'I'IIH:I l ll Rs-umunnul l
1 1 0 0
Ideal TX Pulse Position Ideal TX Pulse Position

Thsun: Receiver strobe margin
R o+ Receiver strobe position
T.y @ Strobe width {(Internal data sampling window)
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5.2 LVDS DC Electrical Characteristics

Values
Parameter Symbol - Unit Remark
Min. Typ. Max.
LVDS Differential input high
P g RyvTH - - +100 mV
Threshold voltage
: . RXVCM=1 2N
LVDS Differential input low
RuvTL -100 - ) mvV
Threshold voltage
Input Voltage range
F’ B - 0 i 2.4 Y
(Singled-end)
LVDS Differential input common
i Rwem | [Vipl/2 - 2.4-|Vppli2| V
mode voltage
LVDS Differential input voltage [Vip| 0.2 - 0.6 V

e
Single-end Signals
PINDx- NrNDx IVipl=Rym="LOW"

____________ | Differential Input Voltage
\ Vel

| PINDx-NINDx= |U||:||:“Rw‘n-|— 'HIGH" :
|
! v

| \

NINDx
Ravew —ﬁ
PINDx

Differential Singals

Ruvem
GND

PINDz=-NINDx

R e i e = e -
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5.3 Timing
Spec. .
Parameter Symbol Wi, Tow. ™ Unit
DCLK frequency fclk 52 65 71 MHz
Horizontal display area thd 1024 DCLK
HSD period th 1114 1344 1400 DCLK
HSD blanking thb+thfp 90 320 376 DCLK
Vertical display area tvd 768 Tu
VSD period tv 778 806 845 Ty
VSD blanking tvbp+tvip 10 38 77 Ty
5.4 Data input format for LVDS
CLKP \ /
CLKN : / \ t
O O OO OO
G OO O OO
) OO OO O OO T

6-bit LVDS input ( IM[1:0]=01, LANSEL[1:0]=10, LVFMT=Don’t care )

cLke /
DoP/N <R2><GZ><R7>< R6><R5><R4><R3><R2><GZ>
D1PIN <63><Ba><32><G7><G6><G5><G4><GS><B3>
D2PIN <B4><DE><VS>< HS>< B7>< BG><BS><B4>< DE>
D3PI <R0>< : ><B1><BO><GT><GO><R1><RO>< - >

8-bit LVDS input ( IM[1:0]=01, LANSEL[1:0]=11, LVFMT=1(JEIDA) )
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CLKP

®
=1

=)
m

AN N N PN
X NE N NF

8-bit LVDS input ( IM[1:0]=01, LANSEL[1:0]=11, LVFMT=0(VESA) )

5.5 Power Sequence
5.5.1 Power on Sequence

IOVCC, VCCH me
x>

tRamp1

o0°
AVDD, bl
i
VCI, VCIP fow evon

During t,: VGH = AVDD
AVDD

VGH

AVEE
50%
During t;: AVEE = VGL <r
amp3

VGL

HW Reset /
\no limit

tsLrout ? Video Packet

LVDS/RGB

12C/SPI
CMD

Initial code CMD
tewsirout
—

Power 7 |
Status | SLPIN Node ST I

Backlight /
N
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The power on sequence timing for different power input modes
and interfaces are shown as below table.

Value )
Symbol - Unit Remark
Min Typ Max
tewont 0 5 - ms
tewonz 0 5 - ms
tewons 0 5 ms
trwona 0 5 ms
trampt 0.2 - 20 ms IOVCC, VCCH
tramp2 0.2 - 20 ms VCI, VCIP, AVDD
trampz 0.2 - 20 ms AVEE
trarips 0.2 - - ms VGL
tamps 0.2 - - ms VGH
trPwIRES 10 - - ms
trPwiRES2 1 - - ms
tviP_LP11 - = trPwiIREST ms
treseTL 20 - = Hs
t 5 - - ms
tsieour 120 - - ms
tewsLPouT = 45 = ms
taLon 2 - - VS
5.5.2 Power off Sequence
90%
IOVCC, VCCH
leo#rc. o
tRamp1
90%
AVDD, {r
VCI, VCIP teworra FPWDFFS teworrz 109
P — K e
trampz
During t;, VGH = AVDD.
tRamp2
VGH . AVDD F 7
+90%
tr
¢ 5 tRampa ™!
tramps |
AVEE [
90%;
Jpopo
( lRamp4> 10%
s g’u During t,, AVEE = VGL.
< 90%
VGL
teworr
STBYB \
10%
4 o
HW Reset ¢>\
o Wvideo oFF
LVDS, Video Packet
RGB
90%
Backlight fegiie \
Eower 1) SLPOUT Mode SLPIN Mode
Status
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The power off sequence timing for different power input modes

and interfaces are shown as below table.

Symbol - value Unit Remark
Min | Typ | Max

tPworF1 0 5 - ms

tpworF2 0 5 - ms

tpworrs 0 5 = ms

trwoFF4 0 5 - ms
tramp1 0.2 - 20 | ms I0VCC, VCCH
tramp2 0.2 - 20 ms | VCI, VCIP, AVvDD
temps | 02 | - | 20 |ms AVEE
trampa 0.2 - - ms S5Power: VGL
tramps 0.2 - - ms S5Power: VGH
teworr 120 - - ms

twei e | O - |teworr| Ms

toisporr | 50 - |tpworr| Ms

trsTHoL | 50 - |tpworr| mMs

tvideo_oFF - |tpworr| Ms
teLorrF = 3 ms

NOTE:This section is only for reference,Details please refer to

the IC specification.
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6. Optical Specifications

Item Symbol Condition Min. | Typ. | Max. | Unit Note
or ®=90°(12 o’clock) 80 85 - deg Note2
Viewing Angle B8 ®=270°(6 o’clock) 80 85 - deg Note2
(CR210)
B/L ON oL o=1 800(9 O’C|OCk) 80 85 _ deg Note2
Br ®=0°(3 o’clock) 80 85 - deg Note2
Ton - 25 30 msec Note4
Response Time
Torr - 25 30 msec Note4
. Note1
Contrast Ratio CR 700 1900 - -
Note3
Note1
Wx -0.02 | 0.309 | +0.02 -
Note5
Color Chromaticity Normal 6=$h=0°
Note1
Wy -0.02 | 0.333 | +0.02 -
Note5
. Note1
Luminance L - 500 - cd/m?
Note7
Luminance Note1
, . Yu 70 75 - %
Uniformity Note6
Color gamut - 70 75 - % -

Note 1:Definition of optical measurement system

The optical characteristics should be measured in dark room. After 5 minutes operation, the optical properties
are measured at the center point of the LCD screen. All input terminals LCD panel must be ground when
measuring the center area of the panel.
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Photo detector —

Field

TFT-LCD Module

LCD Panel
Item Fhoto detector | Field
. ; ﬁ Contrast Ratio
Luminance "
The center of the screen Chromaticity Bk 1
Lum Uniformity
Response Time BM-7A 2°

Note 2:Definition of viewing angle range and measurement system
Viewing angle is measured at the center point of the LCD by CONOSCOPE (ergo-80).

Mormal line =90"
8=0=0 , 12 o'clock direction
a_— T 7i6s
s — Fd . - Nar | ET'L‘“ % _..r""-. = - z/‘l
of -g, EE o~ ). .".__z' ; A
y D 4
®=180" ey _ = ®=
£ - Active Area -
| e

®=270"
6 o'clock direction

Fig. 1 Definition of viewing angle

Note 3: Definition of contrast ratio

Luminance with all pixels white

CR =
Luminance with all pixels black
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Note 4: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state

and “Black”state. Rise time (TON) is the time between photo detector output intensity changed

from 90% to 10% . And fall time (TOFF) is the time between photo detector output intensity
changed from 10% to 90%.

(ffvh.te (TFT OFF) Black (TFT ON) White (TFT OFF)

Photo detector output
(Relative value)

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

Note 6:Definition of Luminance Uniformity
The luminance uniformity in surface luminance is determined by measuring luminance at each test position

1 through n, and then dividing the maximum luminance of n points luminance by minimum luminance of n
points luminance. For more information see FIG.2.

16.7 50% 833
Y2 Ys Ya
s £ 28 16.7
Yo Ys
& o & 50%
Ys Y7 Ys 83.3
& & £

Fig. 2 Definition of points

Note 7:Definition of Luminance (Refer Fig. 2)
Surface luminance is the luminance with all pixels displaying white.
Lv = Average Surface Luminance with all white pixels(P1,P2,P3, ...... ,Pn).
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7. Reliability Test Items

Test Item Test Conditions
High Temperature Storage Ta=+85C 96hrs
Low Temperature Storage Ta=-35TC 96hrs
High Temperature Operation Ta=+80TC 96hrs
Low Temperature Operation Ta=-307C 96hrs

High Temperature and Humidity

Ta=+60C, 90% RH 96hrs
Storage

-30°C/30 min ~ +80°C/30 min for 20 cycles

Start with cold temperature
end with high temperature

Thermal Shock
(Non-operation)

Contact= + 4 kV, class B
Electro Static Discharge Air= % 8 kV, class B

R=330Q,C=150pF
Sweep: 10Hz~55Hz~10Hz

Vibration Stroke: 1.5mm
2 hrs for each direction of X .Y. Z.
. 60G 6ms,+X,tY,+Z
Mechanical Shock 3 times for each direction
Height: 60 cm

Package Drop Test 1 corner, 3 edges, 6 surfaces

Notes: The test result shall be evaluated after the sample has been left at room temperature and humidity for
2 hours without load. No condensation shall be accepted. The sample will not be accepted if appear these
defects:

1). Air bubble in the LCD

2). Seal leak or Glass crack

3). Non display or abnormal display

4). Brightness reduction >50%
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MAX 10.50:0.3

204.00+0.3 (0D)

204.00:0.3 (D)
10.94 184.32 (A4) 7.50:0.3
&
3
3
H 20 1
[ T I Y
)
)
235005 )
= )
Black Li ) )
S 4 ey I
White Line -
BHSR-02VS-01-
Zo.—..m“ LCM Pin Assignment
. No. |Symbol Description
. 1 LVDS_D3P [LVDS _D3_Pare differential small amplitude signals
H_y. wmowu_. 1 m_\wgﬁ U@.H.@E@ﬁ@um. * 2 [LVDS_D3N [LVDS _D3_Nare differential small amplitude signals
. 3 -
Vol ﬁmmﬁ 19V ~10. 2V 3 mﬂm_.m umGo::mQ.o:
5 _IGND IGround
OCH,H‘ @Ssﬁ . mwoa\/\@&”oa 6 |LVDS_CLKP|LVDS CLK_Pare differential small amplitude signals
2 7 LVDS_CLKN|LVDS _CLK_Nare differential small amplitude signals
o . 8 IGND IGround
N. WH,H mr;ﬁ_@@mm * ._f.lvoo OQ\E 9 |LVDS D2P |LVDS D2 Pare differential small amplitude signals
H\mb . . . 10 |LVDS_D2N [LVDS _D2_Nare differential small amplitude signals
3. Circuit: 11 oD Ground
12 JLVDS D1P_[LVDS D1 _Pare differential small amplitude signals
LEDA 13_[LVDS DIN_|LVDS D1 Nare differential small amplitude_signals
14 IGND Ground
15 _|LVDS DOP_|LVDS DO_Pare differential small amplitude signals
16 JLVDS DON [LVDS DO Nare differential small amplitude signals
17 __|UPDN
HLR
1Y/ Y7 ¥/ Y7 ¥/ ¥ W7 ¥/ ¥/ ¥/ ¥/ “m wUuwi Bower supply 3.03.6V . ype, 3.3V
778 7877 V77V VI Y 20 [VDD3V: Power supply 3.0-3.6V . type: 3.3V
Drawn By : . . Material : . .
3Y/ ¥/ Y7 ¥/ ¥/ ¥/ ¥/ ¥/ ¥/ W7 W7 Chen Pingping Huizhou LCDind Technology Co., Ltd.
Checked By : Draving Date : Tolerances : Product :
.W 2024/10/20 £0.20 10.3 Inch Module
LEDK Confirm By : FIRST ANGLE Version : Product Mo, :
PROECTION 1.0 DBC103LCDHXN20L050A

8. Mechanical Drawing
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10. Precautions for Use of LCD modules

10.1 Handling Precautions
10.1.1. The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high
place, etc.
10.1.2. If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not to get
any in your mouth, if the substance comes into contact with your skin or clothes, promptly wash it off using
soap and water.
10.1.3. Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.
10.1.4. The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully.
10.1.5. If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If
still not completely clear, moisten cloth with one of the following solvents:

- Isopropyl alcohol

- Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do not use the following:

- Water

- Ketene

- Aromatic solvents
10.1.6. Do not attempt to disassemble the LCD Module.

10.1.7. If the logic circuit power is off, do not apply the input signals.

10.1.8. To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

10.1.8.1. Be sure to ground the body when handling the LCD Modules.

10.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.

10.1.8.3. To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.

10.1.8.4. The LCD Module is coated with a film to protect the display surface. Be care when peeling off this
protective film since static electricity may be generated.

10.2 Storage Precautions

10.2.1.When storing the LCD modules,avoid exposure to direct sunlight or to the light of fluorescent lamps.
10.2.2.The LCD modules should be stored under the storage temperature range if the LCD modules will be
stored for a long time,the recommend condition is :

Temperature : 0°C ~40°C  Relatively humidity: <80%

10.2.3.The LCD modules should be stored in the room without acid, alkali and harmful gas.

10.3 Transportation Precautions

The LCD modules should be no falling and violent shocking during transportation, and also should avoid
excessive press, water, damp and sunshine.
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