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1. RECORD OF REVISION

Rev

DATE

PAGE

SUMMARY

P00

2022.03.25

ALL

Preliminary specification was first issued.

PO1

2022.05.11

7,8,15

1. Updated the Power current
(IDD: TBD>100mA; ILED: 0.5A >0.45A)
2. Add LVDS Input Pin Mapping Table (JEIDA only)
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[
w CHEFREE

CF050KLDLWH-CA1

2. MECHANICAL SPECIFICATIONS

(1)

Number of Dots

800(R.G.B) x 480

(2)

Module Size(mm)

134.60(H) x 91.40(V) x 9.07 (D)

(3)

Active Area(mm)

108(H) x 64.80(V)

(4)

Pixel Pitch(mm)

0.135(H) x 0.135(V)

(5)

LCD Model

Normally Black

(6) | Backlight Color White, LED
(7) | Viewing Direction ALL direction
(8) | Electrical Interface LVDS

(9) | Color Configuration R.G.B Stripe

Touch Panel Mode

Built — in EETI 81W46 Controller

Module Weight(g)

TBD

Published Date: 2022/05/11
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3. OUTLINE DIMENSIONS

6

7

Front view

134.610.2 (TP OD)

6.9340.3 120.740.2 (LCM OD)

6.970.3

13.00£0.3 108.6%0.2 (TP VA)

13.00£0.3

108 (LCD AA)

10.04%0.3
13.0040.3

5.0"TFT
800*RGB*480

45.7

64.8 (LCD AA)

91.4%0.2 (TP OD)
75.8%0.2 (LCM OD)
65.4%0.2 (TP VA)

X

Black

5.56%0.3
13.00£0.3

Specification:

1. Structure: Glasst+Glass

2. Interface: USB

3. Touch Controller: EXC81W46

4. Operating Voltage: USB 5V

5. Operating Temp.: —20° C"+70° C

6. Storage Temp.: -30° C +80° C

7. Transmittance: =85%

8. Hardness: =6H

9. Without tolerance marked: 0. 3mm,

Side view

9.0740.3 Total

2.00£0.2 Touch

2.9540.2 LCM

74.6 (TP Sensor)

NO.

Revised Ar

ea Revised Content

Made Date

New Released

Back view

119.5 (TP Sensor)

83.4%]

29,541

20,141
21.1%1

45.00

Urit: mm Projection: @m_!

Scale: 1:1

Description:

Outline

=
Drawing| ws CHEFREE

Product No.:

CF050KLDLWH-CA1

Chefree Technology Corp. AIT Rights Reserved 2022
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4. INTERFACE PIN CONNECTION

4.1 TFT LCM PANEL PIN DEFINE
CN1 Connector : STM MSBK2407P30 RF:HB or Equivalent

Elc')\l Definition | /O Description Remark
1 GND P |Ground
2 GND P |Ground
3 EN | |Enable Control for Backlight
4 PWM | |Brightness Control for Backlight
5 VLED p |Power Supply for LED Backlight
6 VLED p |Power Supply for LED Backlight
7 VDD P |Power Supply for Digital Circuit (3.3V)
Horizontal inversion
8 R/L | [H:from left to right (default)
L:from right to left
Vertical inversion
9 u/D | [H:from up to down(default)
L:from down to up
10 GND P  |Ground
11 RxINO- | |Negative LVDS Differential Data Input
12 RxINO+ | |Positive LVDS Differential Data Input
13 GND P |Ground
14 RxIN1- | |Negative LVDS Differential Data Input
15 RxIN1+ | |Positive LVDS Differential Data Input
16 GND P |Ground
17 RxIN2- I |Negative LVDS Differential Data Input
18 RxIN2+ I Positive LVDS Differential Data Input
19 GND P |Ground
20 RxCLK- I [Negative LVDS Differential Clock Input
21 RxCLK+ | Positive LVDS Differential Clock Input
22 GND P |Ground
23 RxIN3- | |Negative LVDS Differential Data Input
24 RxIN3+ | |Positive LVDS Differential Data Input
25 NC - |No connection
26 NC - |No connection
27 VCC P  |Power Supply for PCAP(5V)
28 D- | |Data-
29 D+ | |Data+
30 GND P |Ground
Note : ‘P’ stand for Power, ‘ | * stand for Input

Published Date: 2022/05/11
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5. BLOCK DIAGRAM

5.0” TFTLCD Panel LED
800 x RGB x 480 BLU PCAP

Gate IC

t t+ t 1

SourcelC
LCM
LVDS Input & Timing Control & LED Touch
DC/DC Converter & Reference Voltage Generator Driver Controller

30 Pin LVDS Connector PCB

1

Display &PCAP Signal Input

Published Date: 2022/05/11
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6. ABSOLUTE MAXIMUM RATINGS
6.1 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL MIN. MAX. UNIT REMARK
Power Supply Voltage VDD -0.5 5 \Y
Power Voltage For CTP VCC - - \%

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.

6.2 ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

OPERATING STORAGE
ITEM MIN. MAX. MIN. MAX. REMARK
Ambient Temperature(C) -20 70 -30 80 Note 1,2
Humidity(% RH) 10~90(Note3) 10~90(Note 3) -
Note 1 : The response time will become lower when operated at low temperature.
Note 2 : Background color changes slightly depending on ambient temperature.
Note 3 : Storage Ta=40C & RH=90% < 96HTrs
6

Published Date: 2022/05/11
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7. ELECTRICAL CHARACTERISTICS

7.1 ELECTRICAL CHARACTERISTICS Ta=25°C
ITEM SYMBOL MIN. TYP. MAX. UNIT REMARK
Supply Voltage VDD 3.0 3.3 3.6 \%
Supply Current IDD - 100 - mA Note 1

Note1: Test Condition: VDD=3.3V ; Test Pattern: White

Published Date: 2022/05/11 7
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7.2 BACKLIGHT UNITS Ta=25C
ITEM SYMBOL MIN. TYP. MAX. UNIT | REMARK
Backlight Supply Voltage VLED - 5 - \Y
Backlight Supply Current ILED - 0.45 - A
LED Life Time - - 30,000 Hrs

Note 1: Optical performance should be evaluated at Ta=25°C only.
Note 2: If LED is driven by high current, high ambient temperature & humidity condition. The life Time
of LED will be reduced. Operating life means brightness goes down to 50% initial brightness.

Typical operating life time is estimated data.

7.3 CTP ELECTRICAL CHARACTERISTICS

ITEM

SYMBOL

MIN.

TYP. MAX.

UNIT

REMARK

Power Voltage For PCAP

VCC

5.0 -

Published Date: 2022/05/11
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8. OPTICAL CHARACTERISTICS

Ta=25°C
ITEM SYMBOL | CONDITIONS |MIN. |TYP. | MAX.| UNIT | REMARK
Contrast Ratio CR 800 | 1000 | - - Note 1
Response Time TR+TF ) - 30 40 ms Note 4
Wx 0.290|0.340|0.390 -
White
Wy 0.311]0.361|0.411 -
Rx 0.565|0.615|0.665 -
Red R Viewing 0.286|0.336|0.386
Chromaticity Y '\fnm?sl : i : - Note 5
Gx gle - 10.342(0.392|0.442 | -
Green Ox=0y=0
Gy 0.502|0.552|0.602 -
Bx 0.090(0.140{0.190 -
Blue
By 0.075|0.125|0.175 -
Hor. or Viewing o )
Angle oL Ox=Qy=0° ] 80 ] Deg. Note 6
Ver. CR>10
Or - 80 -
NTSC - Ox=0y=0° 45 | 50 - % Note 5
Luminance LV 800 | 900 - cd/m2 | Note 2
. . , Ox=0y=0°
Luminance Uniformity YU - 70 - % Note 3

Note 1 : Definition of Contrast Ratio (CR) :
Contrast ratio is defined mathematically by the following formula. For more information see FIG.2.

Luminance with all pixels white
Contrast ratio (CR) = | yminance with all pixels black
For contrast ratio, Surface Luminance, Luminance uniformity and CIE, the testing data is based on
TOPCON'’s BM-5 or BM-7 photo detector or compatible.

Note 2 : Definition of surface luminance
Surface luminance is the luminance with pixels displaying white. For more information see FIG.2.
Lv=Average Surface Luminance with all white pixels(P1,P2,P3,...... Pn)

Note 3 : 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.

Minimum surface luminance with all white pixels(P1,P2,P3,...,Pn)
Maximum surface luminance with all white pixels(P1,P2,P3,...,Pn)

YU =

Published Date: 2022/05/11 9
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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(Tr) is the time between photo detector output intensity changed from 90% to
10%. And fall time (Tf) is the time between photo detector output intensity changed from 10% to 90%.
For additional information see FIG.1.

Note 5 : Definition of color chromaticity (CIE1931)
CIE (x,y) chromaticity, The x,y value is determined by screen active area center position P5. For more
information see FIG.2.

Note 6 : Definition of viewing angle

Viewing angle is the angle at which the contrast ratio is greater than 10. Angles are determined for
the horizontal or x axis and the vertical or y axis with respect to the z axis which is normal to the LCD
surface. For more information see FIG.3.

For viewing angle and response time testing, the testing data is base on Autronic-Melchers’s
ConoScope or DMS series instruments or compatible.

Optical

FI1G.2 Measuring method for contrast ratio, surface luminance, luminance uniformity, CIE (x,y) chromaticy
Size : S=5"(See Figure a) A: 5 mm B: 5mm

H,V : Active area

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 a.
Measurement instrument : TOPCON'’ s luminance meter BM-5 or BM7 or compatible (see Figure c).

m Column

Row
\‘P._‘ ( 'PE 'Pn
P, ~Ps Py
Figure a Figure b

Published Date: 2022/05/11 10
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AETES T,

FELD1- —’ BM-5/BM-7

1';. . i gl

LED MODIME

CENTER OF THE SCREEN

Figure ¢

FI1G.3 The definition of viewing angle
8=0
Up

z

®=90 i

Left
®=180
(9:00)

Published Date: 2022/05/11 1
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9. TOUCH PANEL SPECIFICATIONS

9.1 Type :
9.1.1 Glass+Glass

9.2 STRUCTURE :
9.2.1 Thickness : 2.0£0.2mm
9.2.2 Thickness : 2.0mm (Cover 1.1t/ Sensor 0.7t / COF 0.2)

9.3 1C MODEL :
9.3.1 IC manufacture : EETI
9.3.2 IC part number : EXC81W46

9.3.3 Interface : USB

9.4 ELECTRICAL CHARACTERISTICS :
9.4.1 Operating Voltage : +5V

9.5 MECHANICAL CHARACTERISTICS :
9.5.1 Surface hardness : 6H

9.6 OPTICAL CHARACTERISTICS :

9.6.1 Transparency : = 85%
9.6.2 Haze:TBD

Published Date: 2022/05/11
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10. TIMING SPECIFICATIONS
10.1 Interface Timing

| - HRXFCLK >
DCLKP |, | , :
! ! X X 1
DCLKN , !
- Current - I
N Cycle |
| |
oo NIDO0000000000000
3V

VDD J{_ Tort  —
Block X X X X X XX X XX
Internal Clock |i///////////////////

: < 1IRXFCLK :
|
|
|

DCLKP

X Y

DCLKN ,(

= 1 RsSPOS(min

v TRKSH E Tsw i TRKSM v
N
] ] I 1

Ideal strobe postion

RRKSI: Receiver strobe margin
RsPos : Receiver strobe position
Tsw : Strobe width (internal DATA.sampling window)

Item Symbol | Min. Typ. Max. Unit Note

Clock Frequency RXFcLk 23 25 27 MHz
Input Data Skew Margin TRSKM 400 - - ps
Clock High Time TLveH 4/(7 x RXFcLk) ns
Clock Low Time TLveL 3/(7 x RXFcLK) ns
PLL Wake-up Time TenPLL - | - | 150 us

LVDS Spread Spectrum Clocking (SSC) Tolerance of LVDS Receiver

Modulation Frequency SSCwF - - 100 KHz

Modulation Rate SSCMR - - +/-3 %

Published Date: 2022/05/11 13
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10.2 Power On Sequence

System Control
VDD, VDDI, PVDD ik
GRB RESET ——l
DISP |
Display Signal J U l J I }m U U I_l f
T2
Backlight Power * .
SYMBOL DESCRIPTION MIN. Time UNIT
TO System power stability to GRB RESET signal 0 ms
T1 GRB RESET="High” to DISP="High” 10 ms
T2 Display Signal output to Backlight Power on 250 ms
10.3 Power Off Sequence
System Control
VDD VDDI, PVDD //
R 1/
i
GRB RESET I //
DISP
T1 o
Display Signal |_| - l_| U U—//—U U U l
Backlight Power
SYMBOL DESCRIPTION MIN. Time UNIT
TO Backlight Power off to DISP="Low” 5 ms
T DISP="Low” to IC internal voltage discharge complete 80 ms

Published Date: 2022/05/11
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10.4 LVDS Input Pin Mapping Table

Current
Cycle

DCLK P/N

RX0 PIN—{ X (C2RDRORERHRIRZ;
RX1P/IN— X (B3B2G ?XGB‘XG5KG4KG3* X0
RX2 PIN—( ) JPE VS HSEDEBESE3 D

| , |
RXx3P/N— N (X BTBOGNHGORDRY )

4 Lane JEIDA Data Format Color Bit Map

Published Date: 2022/05/11 15
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11. RELIABILITY TEST
ENVIRONMENTAL TEST
NO. ITEM CONDITIONS ([TIME PERIOD | REMARK
1 High Temperature Ta= 80°C 96Hours Note 1,3
Storage
5 Low Temperature Ta= -30°C 96Hours Note 1,3
Storage
3 High Tgmperature 60°C,90%RH 96Hours Note 1,3
Humidity Storage
4 High Tempfarature Ts= 70°C 96Hours Note 2,3
Operation
5 Low Tempgrature Ta= -20°C 96Hours Note 1,3
Operation
6 Temperature Cycle -20°C~+60°C iovee Note 2.4
30CYCLE ’

In the standard condition, there shall be no practical problem that may affect the display function.

After the reliability test, the product only guarantees operation, but don’'t guarantee all of the
cosmetic specification.
Note 1 : Ta is the ambient temperature of samples.
Note 2 : Ts is the temperature of panel’s surface.

Note 3 : Before cosmetic and function test, the product must have enough recovery time, at least 2
hours at room temperature.
Note 4 : Star with cold temperature and end with high temperature.

Published Date: 2022/05/11
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12. PRECAUTIONS FOR USE

12.1 SAFETY
(1) Do not swallow any liquid crystal, even if there is no proof that liquid crystal is poisonous.
(2) If the LCD panel breaks, be careful not to get liquid crystal to touch your skin.
(3) If skin is exposed to liquid crystal, wash the area thoroughly with alcohol or soap.

12.2 STORAGE CONDITIONS
(1) Store the panel or module in a dark place where the temperature is 23+5°C and the humidity
is below 50+20%RH.
(2) Store in anti-static electricity container.
(3) Store in clean environment, free from dust, active gas, and solvent.
(4) Do not place the module near organics solvents or corrosive gases.
(5) Do not crush, shake, or jolt the module.

12.3 HANDLING PRECAUTIONS

(1) Avoid static electricity which can damage the CMOS LSI.

(2) The polarizing plate of the display is very fragile. So, please handle it very carefully.

(3) Do not give external shock.

(4) Do not apply excessive force on the surface.

(5) Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the Surface of plate.

(6) Do not use ketonic solvent & Aromatic solvent, use with a soft cloth soaked with a cleaning
naphtha solvent.

(7) Do not operate it above the absolute maximum rating.

(8) Do not remove the panel or frame from the module.

(9) When the module is assembled, it should be attached to the system firmly, Be careful not
to twist and bend the module.

(10) Wipe off water droplets or oil immediately . If you leave the droplets for a long time,
staining and discoloration may occur.

(11) If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth.

In case of contact with hands, legs or clothes, it must be washed away thoroughly with soap.

12.4 WARRANTY
(1) Acceptance inspection period. The period is within one month after the arrival of contracted
commodity at the buyer’s factory site.
(2) Applicable warrant period. The period is within 12 months since the date of shipping out under
normal using and storage conditions.

Published Date: 2022/05/11 17
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CFO50KLDLWH-CA1 PO1#52M. %6
B #A 2023/4/12
ZHR#IA B
21 St
Items to be
Item No | . Inspection Standard
inspected
1) No display
All functional 2) Display abnormally
Sl defects 3) Short circuit
4) line defect
5.1.2 Missing Missing function component
5.1.3 Crack Glass Crack
Item No | Items to be inspected | Inspection standard
For dark/white spot is defined
Spot Defect .
o 0= (x+y) /2
Including
Black spot X
5.2.1 White spot - - i
Pinhole . y
Foreign I
particle
Polarizer dirt Size ¢(mm) Acceptable Quantity
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AR F3R 0 £6R
IR A A0
CFO50KLDLWH-CA1 P01 &5 #i
B #A 2023/4/12
0<0.2 Ignore
02 < 6=<05 3
05<9 Not allowed
Define:
Y '
—— Width
A
p—
Length
5.2.2 PSR Width(mm)
Including Black line Kiings (i) Acceptable Quantity
White line Scratch
W=0.05 Ignore
0.05 <W=<0.1 3
L=25
0.1<W, orL>235 Not allowed
Sizep(mm) Acceptable Quantity
¢ <0.2 Ignore
- Polarizer 0.2 < <03 2
o Dent/Bubble 0.3 < $=<0.5 1
0.5<¢ Not allowed
Total QTY 3
Bright and Black dot define:
R B
a N B
"R BB
=s= a N i B
] B |
na iB
q | " n
Electrical Dot an
5.24
Defect :H:
Two Adjacent Dot

Inspection pattern: Full white. Full black. Red. green and blue screens

Item Acceptable Quantity
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B R A TR 8]
N %47 » #£6R
. BB i\
CFO50KLDLWH-CA1 P01 5. %6
B #A 2023/4/12
1 (0] Note
Black dot defect 2
Bright dot defect 1 (Smm<Distance)
Two Adjacent Dot 1
There or more Adjacent Dot Not allowed
Total Dot 2

n

1.Corner Fragment:

Glass defect

Size(mm) Acceptable Quantity
X<0. 1mm Ignore

Y<0. 1mm X: Length

7<0. lmm Y: Width

Z: thickness

2. Side Fragment:

Z<0. 1lmm

S
\\- J:

Size(mm) Acceptable Quantity

X<0. 1mm X: Length

Y<0. 1mm Y: Width

Z: thickness
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H/4 H/2
D — >
4 Vi4
O ¥
v I V/2
X
[ = >

| area & O area

Note: 1). Dot defect is defined as the defective area of the dot area is larger than
50% of the dot area.
2). The distance between two bright dot defects (red, green, blue, and white)
should be larger than 15mm.

3). The distance between black dot defects or black and bright dot defects should be more than 5mm apart.
4). Polarizer bubble is defined as the bubble appears on active display area. The

defect of polarizer bubble shall be ignored if the polarizer bubble appears on the

outside of active display area.

LCM PRODUCT LABEL DEFINE

Produet Name . CFO50KLDLWH-CAL :

i
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LR #6H » %67
L A0
CH101ZPHMWN-CA2 #z5=# %2
B # 2023/4/12

2.2 Ex & EFoE:

Defect item(#: %38 B ) Inspection Criteria (#5412 &)
B AEES ~ BE A - FWIR R A2 B2 A Sk
o > AR A~ IRARSLARE KAk AR F Ak
Cable 2 Connector %48 7 2 / #:Pin xSk
Film dL 42 A fié r e
FRRBR e ~ AN AR ~ KA~ FERFH A i
% A& BC(BA A 0 4 58 AR 2| TR BT) e
Sensor £k %] 47 # W7 82 % 48 R sk
i 30 KR8 AU
5% 5 B R L
90 7£48 » A AIBAITHRIRE xRk
HHG/ AR | BMEY > RABRTER T L
(FPC) e FHafkE R X 4 R ik
Control board ##=4/ % /413 /43 #6155 18 R fudc
R+ &R 4G E NS A MR &R A A
iy B Ep ) 92 KSR E IS T TRE AR b R F sk
L RMadE > @RS AR M 248 & R Ak
Sensor dh 42 i 3mm NS




