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1. General Specifications

1.1 LCM General Information

Item Specification Unit
LCD Size 12.1 inch
Number of Pixels 1024 (H) RGB x 768 (V) pixels
Display Mode Normally Black -
Viewing Direction Free -
Interface LVDS -
Display Colors 16.7M colors
Outline Dimension 260.50 (H) x 204.00 (V) x 7.20 (D) mm
Active Area 245.76 (H) x 184.32 (V) mm
Pixel Pitch 0.24 (H) x 0.24 (V) mm
Driver IC JD9168S -
Operation Temperature -30~70 T
Storage Temperature -40~80
Note1:Requirements on environmental protection RoHS compliant.
2. Absolute Maximum Ratings
Item Symbol MIN. MAX. Unit Note
Analog Supply voltage VCC -0.3 3.6 \Y 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.

Web: www.cdtech-display.com
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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 VCC 2.5 3.3 3.3 \%
Analog supply current Ivec - TBD - mA VCC=3.3V
VIH 0.7*vCC - VCC \
Logic input voltage
VIL GND - 0.3*VCC \Y
3.2 Recommended Driving Condition for Backlight
Item Symbol Min. Typ. Max. Unit Note
o i i @Vi= 12V (Duty
Driving Current lsLu TBD mA 100% )
Driving Voltage VaLu - 12 - \Y
: i i @Vi= 12V (Duty
Power consumption WsLu TBD w 100% )
LED Life-Time N/A 30,000 - - Hours Ta=25¢C
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
Yy W» Wr  W#
V7 ¥» ¥ W
Yy W» Wr  W# . VvCC 12V
Y ¥ ¥ W -
v Vr ¥r W .
Y VY ¥ W B acC kl | g ht
Yy V» ¥r» W» .
Yy W» Wr  W# D river LED GND
Y7 ¥» ¥ W IC -
Yy W» Wr  W#
\ Z20 77 /7B 7
LEDK

CIRCUIT DIAGRAM
VF =29.7~36.3V; IF=240mA

5/23
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4. Interface Pin Assignment

4.1 CN1 Pin Assignment

No. Symbol Description
1 RX3+ Differential Data Input, CH3 ( Positive )
2 RX3- Differential Data Input, CH3 (Negative )
3 NC NC

LVDS 6/8 bit select function control,
4 SEL68 Low 6 bit Input Mode
High 8bit Input Mode
5 GND Ground
6 RXC+ Differential Clock Input ( Positive )
7 RXC- Differential Clock Input ( Negative )
8 GND Ground
9 RX2+ Differential Data Input , CH2 ( Positive )
10 RX2- Differential Data Input , CH2 ( Negative )
11 GND Ground
12 RX1+ Differential Data Input , CH1 ( Positive )
13 RX1- Differential Data Input, CH1 ( Negative )
14 GND Ground
15 RX0+ Differential Data Input, CHO ( Positive )
16 RXO0- Differential Data Input, CHO (Negative )
Horizontal Reverse Scan Control,
17 re LR Low — Normal Mode.
High — Horizontal Reverse Scan
Vertical Reverse Scan Control,
18 re UD Low — Normal Mode,
High — Vertical Reverse Scan

Web: www.cdtech-display.com
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19 VCC Power supply

20 VCC Power supply

4.2 CN2 Pin Assignment

No. Symbol Description
1 VBLU 12V | Converter input voltage
2 VBLU 12V | Converter input voltage
3 VBLU 12V | Converter input voltage
4 VBLU 12V | Converter input voltage
5 VGND Converter ground
6 VGND Converter ground
7 VGND Converter ground
8 VGND Converter ground
9 EN Enable pin
10 ADJ Backlight Adjust (PWM Dimming:100Hz-200Hz,.Hi:3.3V Lo: 0V)

Web: www.cdtech-display.com E-mail: sales@cdtech-Icd.com

7123



@ FIhEEREHERRAR

CDTECH  gLENZHEN CDTECH ELECTRONICS

5. Interface Characteristics

5.1 Power Sequence

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

Symbol - Vaue Unit Remark
Min Typ Max
tewons 0 5 - ms
trwonz 0 5 - ms
tpwons 0 5 ms
tevons 0 5 ms
trampi 0.2 - 20 ms IOVCC, VCCH
trampe 0.2 - 20 ms VCI, VCIP, AVvDD
tramps 0.2 - 20 ms AVEE
T 0.2 - - ms VGL
tramps 0.2 - - ms VGH
terviiress 10 - 2 ms
trrvirEs2 1 - - ms
tuie_Lp1d - - trrvirESY ms
tresETL 20 = = HS
t 5 - - ms
tzipouT 120 - - ms
tewsLeour = 45 2 ms
ta on 2 - - VS

Web: www.cdtech-display.com E-mail: sales@cdtech-lcd.com 8/23
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5 power mode power on sequence - LVDS, RGB:

: L
IOVCC, VECH A -
1 Rt

e
WGl WVCIP o

Dwring & : W&H = AVDD

L
VGH
A

AVEE

Dhering & : AVEE & W&EL

VGL

3
f
N

HW Resat

4 <

AVEE

TR ii LI

LVDSRGE

Video Packest

12C/SP1
CMD

Power
Status |

Inial code

Backlight
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Power off sequence

The power off sequence timing for different power input modes and interfaces are shown as

below table.
Symbol - aicivc Unit Remark
Min | Typ | Max

trworE1 0 5 - ms

trworr2 0 5 - ms

trwores 0 5 - ms

trwoFF4 0 5 - ms
tramp1 0.2 - 20 ms IOVCC, VCCH
tramp2 0.2 - 20 ms | VCI, VCIP, AVvDD
tramps 0.2 - 20 ms AVEE
trampe 0.2 - - ms 5Power: VGL
tramps 0.2 - - ms 5Power: VGH
toore | 120 | - - | ms

tme_Lp1s 0 - |trworr| MS

toisporr | S0 - |teworr| MS

trsTHIOL 50 - |teworr| MS

tviceo orr | 0 - |teworF| MS
teioFF 0 - - ms

Web: www.cdtech-display.com
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5 power mode power off sequence — LVDS, RGB:

IOVWCC, WMCCH

AVDD,
WCI, VCIP

WGH

AVEE

WGL

STEYB

HW Reset

Towrrs lpworr ewcrrz %;.

g<i T

hm' 1
o AVEE - VEL.
hveefin] D08t

VDS,

RGB

Video Pocked

Backlight

Fowee: |

Status

Web: www.cdtech-display.com
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5.2 DC Characteristics

|Itam Symbol Condition Min. Typ. Max. Unit
Differential input high +0.1 +0.2 +0.3 v

||hre5hotd voltage R Rxven=1.2V

Differential input low RXyrL -0.3 -0.2 -0.1 \
hreshold voltage

Input voltage range Rxvin 07 - 1.7 A
(singled-end)

Differential input common Rxvem [VID|=0.2 1 1.2 1.4 \Y
mode voltage -

Differential input ZID 80 100 125 | ohm
impedance

Differential input voltage [VID| 0.2 ) 0.6 L
Differential input leakage —— -10 z +10 uA,
current

LVDS Digital Stand-by lsyvps | ClOC€k & all Functions _ TBD ; UA
Current are stopped

Table 11.3: LVDS DC characteristic

Single-End Signals

DxP-DxN= -|VID| < Rxyn ="LOW"
DxP e :

Rxvew N/ | & . 5T L . " ; S, .5 W ~ | o

4 Differential Input Voltage

DxN

o S—
DxP-DxN= #[VID| > Rixyr="HIGH R

GND

Figure 11.1: LVDS input timings

Web: www.cdtech-display.com E-mail: sales@cdtech-lcd.com 12/23
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5.3 AC Characteristics

Reset input timings

Sharter than 15us: Reset rejected
RESX
i tar :
;_-1—-
IC stauts Normal Operator X Resetting Xr Initial condition
Figure 11.2: Reset input timings
Symbol Parameter Rel_ated Min. Max. Unit
pins
trw Reset “L” pulse width® RESX 20 - us
- - 56 ms
i o (3)
tar Reset complete time - ] 1209 0@ -

Note:
(1) The reset complete time also required time for loading ID bytes from OTP to registers. This loading is done every time
when there is HW reset complete time (tgt) within 5 ms after a rising edge of RESX.

(2) Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the table

below.
RESX Pulse Action
Shorter than 15 ps Reset Rejected
Longer than 20 ps Reset
Between 15 ps and 20 ys | Reset Start

(3) During the resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time
is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In —-mode) and then
returns to Default condition for HW reset.

(4) Spike Rejection also applies during a valid reset pulse as shown below:

Reset is accepted

205

F
A

1001
_.".L Less than 100ns width positive spike will be rejected

Table 11.4: Reset timings

(5) When Reset is applied during Sleep In Mode.

(6) When Reset is applied during Sleep Out Mode.

(7) It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command cannot be sent
for 120msec.

(8) After Sleep Out command, it is necessary to wait 120msec then send RESX.

Web: www.cdtech-display.com E-mail: sales@cdtech-Icd.com
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Web:

LVDS electronic characteristics

|- L
vDD TenPLL

CLKP

CLKN

CLKP

TRXcu

CLKN

Previous Cycle

1 Cycle

X

-

DxPIN X

KX XXX KXOKCK

XXX XX A XX

Internal

Clock

S

cw | L | |
DATA | L - _{ |_| }_ [ - I
Rspns1(mi") — 7
Rspas (max)
Repes2(min)
Repos2(mMax)
Repos7(min) 7
Repos7(mMax) =
‘\Z Ideal Strobe Position
Yy
- TRS A ] . TSW =_..I__._= TRS A ] ;V
— -
Rspos(min) R epos(max)
Ideal Tx Pulse Position Ideal T, Pulse Position

Taw: Strobe width (Intemal data sampling window)
Rapos : Receiver strobe position
Trswn - Receiver strobe margin

Figure 11.4: LVDS AC characteristics

Signal Symbol Min. Typ Max. Unit Description

Clock frequency Rxeeix 30 - 75 MHz -

[VID| = 200mV

Input data skew margin Trskm 500 . - ps RxVCM = 1.2V

@Rxrexk=75MHz

Clock high time Tover - 4/(Tx Rxecik) - ns £
Clock low time Tover - INTXRXpeLx) - ns -
PLL wake-up time TanPLL - - 150 us -

Table 11.6: LVDS AC characteristics

www.cdtech-display.com E-mail: sales@cdtech-lcd.com 14723
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5.4 LVDS interface
LVDS Data format

CLKP

DOPIN RO GO0 R5><R4><R3><R2><R1><RU><G{)>
DPIN <s1 s1><so><ss><sa><cs><sz><s1><s1>
D2PIN <az DE><vs><Hs><as><s4><a3><Bz><DE>

Figure 7.10: 6-bit LVDS input ( IM[1:0]=01, LANSEL[1:0]=10, LVFMT=Don’t care )

CLKP

CLKN

poen < RO Go RS R4>< >< >< >< ><
oem a1 1 Bu><ea><e4><c33><ez><e-1>§<a1
ozem B=><><>< P ED Y CD 4 ><
mPrN<RB>< ><B7><Bs><ef><ub><re7><na>< >

Figure 7.12: 8-bit LVDS input ( IM[1:0]=01, LANSEL[1:0]=11, LVFMT=0(VESA) )

Web: www.cdtech-display.com E-mail: sales@cdtech-lcd.com 15/23
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6. Optical Specifications

Item Symbol Condition Min. | Typ. | Max. | Unit Note
Or ®=90°(12 o’clock) 75 85 - deg Note2
Viewing Angle Os ®=270°(6 o'clock) | 75 85 - deg Note2
(CR210)
B/L ON oL ®=180°(9 o’clock) 75 85 - deg Note2
Or ®=0°(3 o’clock) 75 85 - deg Note2
Ton - 12 15 msec Note4
Response Time
Torr - 12 15 msec Note4
Note1
Contrast Ratio CR 1000 | 1200 - -
Note3
Note1
Wx TBD TBD TBD -
Color Ch Note5
olor Chromaticity —db=0°
Normal 6=®=0 Note1
Wy TBD TBD TBD -
Note5
Note1
Luminance L 450 500 - cd/m?
Note7
Luminance Note1
Yu 70 80 - %
Uniformity Note6
NTSC - 65 70 - % -

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.

Web: www.cdtech-display.com

E-mail: sales@cdtech-Icd.com
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Photo detector =)

Field

TFT-LCD Module

i LCD Panel
ltem Photo detector | Field
o : Contrast Ratio
Luminance o "
The center of the screen Chromaticity S L
Lum Uniformity
Response Time BM-7A 2?
Fig 1
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).
Normal line $©=80°
8=0=0 2 12 o'clock direction
| F
.'- I . ¥
- B — = -"“'wl Eﬁ 2 -1
~ x__‘/ it *_;-' ﬂﬂl".-\‘y ,—*"'—.- | — /
A il Bn | e
_ % . 2
¢___130 e --._'...;/ X i LI /}.\//’/ - ;‘I}:
P .-~ Active Area -~
e ~ i3 _ A
| o L
g l_." 2
©=270"

6 o'clock direction

Fig 2 Definition of viewing angle

Web: www.cdtech-display.com E-mail: sales@cdtech-lcd.com
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Note 3: Definition of contrast ratio

Luminance with all pixels white
CR=

Luminance with all pixels black

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%.

(ﬂﬁ/hite (TET OFF) Black (TFT ON) White (TFT DFV

4 100%
90%

Photo detector output
(Relative value)

0% |<_

Ton

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.3-a/b

Note 7:Surface luminance is the luminance with all pixels displaying white.

Lv = Average Surface Luminance with all white pixels(P1,P2,P3, ......, Pn)
For more information see FIG.3-a/b

Web: www.cdtech-display.com E-mail: sales@cdtech-lcd.com 18/23
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Note 8:
H,V : Active area(see Figure b)

Light spot size @ =5mm(BM-5) or ¢ =7.7mm (BM-7)50cm distance or compatible distance from the LCD

surface to detector lens. test spot position : see Figure b.
measurement instrument : TOPCON’s luminance meter SR-3A or BM-7 or compatible (see Figure 1).

— H —
—~H/6— —~H/6—
!
©
> P1 P2 P3
%
\ P4 P5 P6
+ P7 P8 P9
Q
z
%

Fig. 3-b Definition of points

Web: www.cdtech-display.com
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7. Reliability Test Items

Test Item Test Conditions
High Temperature Storage Ta= +80°C 96hrs
Low Temperature Storage Ta=-40C 96hrs
High Temperature Operation Ta=+70C 96hrs
Low Temperature Operation Ta=-307C 96hrs

High Temperature and Humidity

Ta= +60°C, 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,tX,1Y +Z

3 times for each direction

Height: 60 cm

1 corner, 3 edges, 6 surfaces

Mechanical Shock

Package Drop Test

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%

Web: www.cdtech-display.com E-mail: sales@cdtech-lcd.com 20/23
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8. Mechanical Drawing

Front view

*260.50+0.3 LCM OD——=

Side view

Rear View

*249.00+0.3 Bezel Opening VA 6.50
o © *7.20+0.2 LCM
® N 245.76 LCD AA 8.11
2-2.70 © o 2-2.70
% B ©
© A Q
pd < Pull tape ) > b
o] > —
jo2}
g £ il
o 5 N——t-v2. 0%1.5
Q.
g o
- 3 o
S) [} S
o QR “BGB o
IS S A 1024*RGB*768 <
- + -
S o CN1
=
< H
3 & 1 { PIN| SYMBOL
d § 2 o ©
5 = 5 ] ! |Rxs
5 ¢ ER SR L & 2 |Rxa-
S RS SRS g NG
o s 3 3
N 1=—8.40£0.5 Total ~ © R SRR © 4 |sELes
» » 5 |GND
* 6 |RXC+
. 89.50+0.8—=
8.09+0.2 —=1+65.10+0.8 7 _|RXC-
CN2 8 |GND
9 |RX2+
PIN| SYMBOL| 10 [rxa-
1 |Vew 12v 11 |GND
2 |Vew 12V 12 |RX1+
3 |Vew 12V 13 | RX1-
4 |Vaw 12V 14 |GND
5 |VGND 15 | RX0+
6 |VGND 16 | RX0-
7_|VGND 17 [re LR
8 |VGND 18 |re UD
9 |EN 19 |vce
10]ADJ 20 |vee
LCM NOTES: LVDS Interface u IRYITT BsRVRH A PR A A
Eon 1. DISPLAY TYPE: 12.1 INCH TFT /Normally Black INTERFACE CL SHENZHEN CDTECH ELECTRONICS
L)
vec_av 2. BACKLIGHT: VaLu =12V; leLu=TBDmMA(TYP) FPC Connector Niateral od SARTING
Backlight 3. OPERATING TEMP: -30°C~+70°C . aterial code
Driver Leo o0 4. STORAGE TEMP: -40°C~+80°C S121HXG11HD V1.0
ic 5.L.CD IC:JD9168S VIEWING DWN Y 202595 REV. Trmmq OF
Lok 6.Luminance: 500cd/m2(TYP),450cd/m2(MIN) DIRECTION ALL V1.0 1"
CIRGUIT DIAGRAM 7."( )'reference dimension.""critical di ion CHKD \ 2025.9.5 TOLERANCE UNLESS
VF =29.7-36.3V; IF=240mA 8. RoHS Compliant Gray SPECIFIED 0.3
1.0 202595 First issue ALL PROJECTION UNIT SCALE
REV. DATE MODIFICATION DIRECTION 3rd ANGLE @m mm 11

21723
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9. Packing

Packing Method
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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.
10.4 Packaging instructions
When the customers using trays, they have to stack the adjacent trays in a 180° staggered to prevent
pressure that could cause product damage.
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