0

IR 8 = SHENZHEN APTUS INTERNATIONAL CO., LIMITED

PRODUCT SPECIFICATION

6.2” COLOR TFT-LCD MODULE

MODEL NAME: DBC062AEN60OLO50A
DOC VERSION: 1.0

TOTAL PAGES: 25
DATE: 2025.06.30

FOR CUSTOMER

CUSTOMER APPROVED

NOTE: THE CONTENT OF THIS SPECIFICATION IS SUBJECT TO CHANGE WITHOUT NOTICE.

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PATER SHALL NOT BE
REPRODUCED, OR TRANSFORMED TO ANY OTHER FORMS WITHOUT PERMISSION FROM APTUS
INTERNATIONAL CO., LIMITED.



Record of Revision

Version

Page:

2/25

Version

Revise Date

Page

Content

1.0

2025/06/30

All

First draft.




Version 1.0

Page: 3/25

Contents

o @

(O =8 W Y =T 12 Y= [T SRS US R 5
QOutline Dimension

|©

1. TFT LCD Panel Pin ASSIONMENT ...o.uiiiiiiiiiee ittt sttt et e e st e e st et e e e st st e e e snbneeeesbneeeeans 7

2. Differential INpuUt Data FOIMAL .......ooiiiiiiiiiiii et s e e e e e sbe e e e e 10

a. JEIDATOrMAt (DE MOTE)....cco ittt e e e et e e et e e e anbre e e e nanns 10

3. INPUL TIMING DIAGFIAIM ..eeiiiiiiitiiee ettt e e bt e e e st et e e e s be e e e e sabee e e e anbe e e e e sbbeeeesabbeeeeabneeeeaaes 11

4. ADSOIULE MAXiMUIM RALINGS ..eiiiiiiiiiii ittt et e e e sbe e e e aabb e e e e sabb e e e e sabbeeeesbneeeeanes 13

5. DC EI€CtriCal CharaCteriSTICS .uoiiiiiiiiiiiiiee ittt e e st e e e sbb e e e st b e e e s sbbeeeeabreeeeanes 13

8. POWET SPECITICALION ...ttt ettt e s e e e e 13

b. Signal DC Electrical CharaCteriStCS. ........uuiiiiiiiiiiiii et 14

Cc. Recommend Gamma VOILAgE oottt e ee et eeesaseeesesesesesasasssssssssssssssssesesnnnnnnnnes 15

d. Backlight Driving Conditions (NOTE 1) ......cceiiiiiiiiiiiiiee ettt et et nbe e e e e 16

6. AC EleCtrical CharaCteriSICS ...uuiiirieiriiiitiie ettt e e nn e e s esn e nnneennneeaa 17

= W g o0 AN O ot g o = Lox 1= 1) 102 PSR 17

b. Differential signal AC CharaCteriStiCS.........uuuiiiiiiiiiiiiiii e e e e e e e e e enreaeeeees 17

A o T =T oY Lo A=Y= To [ = =R PRESR 18

= I oY =T o] g BT =0 (D[] o =TT UPPPPPRTRR 18

Lo 011 @ Y=o U= TSRS 20

E.  Optical specifications (NOte 1. 2) ..ottt 22
G. Reliability Test ItemS(NOLE 1~3) . ...ttt 24
H. Packing and Marking ..ot 25




Version 1.0

Page: 4/25

A. General Description
DBCO062AENGOLO50A is an a-Si type Thin Film Transistor Liquid crystal Display (TFT-
LCD) with AHVA (Advanced Hyper-Viewing Angle) technology. This model is composed of a
TFT-LCD, driver ICs, FPC (flexible printed circuit), and a backlight unit.

B. Features

6.2"-inch display

720 x 720 RGB resolution in RGB stripe dot arrangement
High brightness

Interfaces: LVDS ( 8bit JEIDA)

AHVA — wide view technology

RoHS compliance
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C. Physical Specifications
1. TFT LCD Panel
NO. ltem Unit Specification Remark
1 Display Resolution dot 720 (H)x 720(V) RGB
2 Active Area mm 111.78 (H) x 111.78 (V)
3 Screen Size inch 6.2(Diagonal)
4 Dot Pitch um 51.75 (R.G.B) x 155.25 (V)
5 Color Configuration - R. G. B. Stripe
6 Color Depth - 16.7 M colors
7 Overall Dimension mm 126x126x7
8 Weight g T.B.D
9 Display Mode - Normally Black
10 Surface Treatment - AG

Note 1. Below figure shows dot stripe arrangement.

1 2 3 1278 1279 1280

Note 2. Below figure shows dot stripe arrangement.

Linear polarized
transmitting light

Absorbing axis
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D. Outline Dimension

TFT-LCD Module

1.
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1.Display Mode :Normally Black/Transmissive .\ m
2. Resolution :720%(RGB)*720 . x
3. Operating Voltage : 3.3V i
4,Viewing Angle : All Voltage:9.6V
5, Interface :LVDS Current-480mA
. . ong 4
6, Operating temp : No,o To +70C e P—
7. Storage temp : -30CTo +80T Chen Pingping APTUS INTERNATIONAL Co., LTD
8. Luminance :500 cd/m’ (TYP)
9,Backlight drive: T.B.D Checked By : Drawing Date : Tolerances : Product : .
10. RoHiS must, be complied 2095/3/3 +0.90 6.22 inch 720X720 Square LCD
11. Unspecified tolerance: 0. 3mm i By : Version Product N
v H uct No. s
s s 0 DBCOZAENGOLO50A
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E. Electrical Specifications
1. TFT LCD Panel Pin Assignment
Recommended Connector: 12001S-60B-GFEN1
No. Pin Name I/O Description Remarks
1 VCOM Pl Common electrode driving voltage
2 NC -- NC
3 VDD Pl Digital power supply voltage
4 VDD PI Digital power supply voltage
s | wooe e e
6 UPDN I Up/Down selection Notel
7 SHLR I Left/Right selection Notel
8 GND G Ground
9 V18 Pl Gamma correction voltage reference
10 V17 Pl Gamma correction voltage reference
11 V16 PI Gamma correction voltage reference
12 V15 PI Gamma correction voltage reference
13 V14 PI Gamma correction voltage reference
14 V13 PI Gamma correction voltage reference
15 V12 PI Gamma correction voltage reference
16 Vi1 PI Gamma correction voltage reference
17 V10 PI Gamma correction voltage reference
18 GND G Ground
19 CLKP I Positive LVDS differential clock input.
20 CLKN I Negative LVDS differential clock input.
21 GND G Ground.
22 PINDO I Positive LVDS differential input.
23 NINDO I Negative LVDS differential input.
24 GND G Ground.
25 PIND1 I Positive LVDS differential input.
26 NIND1 I Negative LVDS differential input.
27 GND G Ground.
28 PIND2 I Positive LVDS differential input.
29 NIND2 I Negative LVDS differential input.
30 GND G Ground.
31 PIND3 I Positive LVDS differential input.
32 NIND3 I Negative LVDS differential input.
33 GND G Ground.
34 V9 Pl Gamma correction voltage reference
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35 V8 PI Gamma correction voltage reference
36 V7 PI Gamma correction voltage reference
37 V6 PI Gamma correction voltage reference
38 V5 PI Gamma correction voltage reference
39 V4 PI Gamma correction voltage reference
40 V3 PI Gamma correction voltage reference
41 V2 PI Gamma correction voltage reference
42 V1 PI Gamma correction voltage reference
43 AVDD PI Analog power supply voltage.
44 AVDD PI Analog power supply voltage.
45 NC NC NC
46 STBYB ! Sﬁar]:gﬁ) %or?r%gfbperation. "L" for standby mode.
47 NC NC NC
48 NC NC NC
49 NC NC NC
50 NC NC NC
51 NC NC NC
52 |  INv2FB | |H'one ftame inversion, L 'two frame nversion.
53 NC NC NC
54 VGH Pl Positive power supply voltage for TFT.
55 NC NC Dummy
56 VGL Pl Negative power supply voltage for TFT.
57 NC NC Dummy
58 VCOM PI Common electrode driving voltage
59 NC NC NC
60 GND G Ground

Notel: I: Digital signal input, O: Digital signal output, G: GND, PI: Power input, NC: not connector
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SHLR=L

SHLR=H

UPDN= H&

w UPDMN=L

Pinl PinS0
Gold Finger down

Pinl Pin60
Gold Finger down



2. Differential Input Data Format
a. JEIDA format

CLKP

CLKN

P/NINDO

P/NIND1

P/NIND2

P/NIND3

Version
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N N N N

XXX XN/

XXX XN

G2 >< R7 R6 >< R5 >< R4 R3 >< R2
B3 >< B2 G7 >< G6 >< G5 G4 >< G3
DE >< VS HS >< B7 >< B6 B5 >< B4

- >< B1 BO >< G1 >< GO R1 >< RO

AV VARV V4

Fig. 1. LVDS input data JEIDA format
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3. Input Timing Diagram
TVPW
— Ty R
VS
< Tver Tvp e Tver
HS|| | J ------- || | || || || -------------------- || || | || ------- || | |
THPW
— Tw R
HS
« Tugp THp sl Ther
DE
CLK||| ----------------- L|||||| ----------------- ||||||| ----------------- Lllll
AT XK X APXPRPRA KX XK XA
N=THD
Fig. 2. Input Timing Diagram
HV Mode
Parameter Symbol Min. Typ. Max. Unit. | Remark
CLK Frequency Feik 69.49 | 70.825 | 75.54 MHz
Period TH 1524 1537 1566 CLK
Horizontal display area THo 1280 CLK
HSYNC|Back porch Thep 48 CLK
Front porch Thrp 196 209 238 CLK
Pulse width Thpw 1 12 15 CLK
Period Tv 760 768 804 HS
Vertical display area Tvo 720 HS
VSYNC |Back porch Tvep 30 HS
Front porch Tvep 10 18 54 HS
Pulse width Tvew 1 2 3 HS
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DE Mode
Parameter Symbol Min. Typ. Max. Unit. | Remark

CLK Frequency Fek 69.49 | 70.825 | 75.54 MHz

Period TH 1524 1537 1566 CLK
HSYNC |Horizontal display area THp 1280 CLK

Blanking Thep +THep 244 257 286

Period Tv 760 768 804 HS
VSYNC |Vertical display area Tvp 720 HS

Blanking Tvep +Tver | 40 | 48 | 84 | Hs
Frame Rate FR 60 Hz
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4. Absolute Maximum Ratings
Values . -
Items Symbol Min. Max. Unit Condition
VDD -0.3 5 Y GND =0
AVDD -0.3 15 Y GND =0
VGH -0.3 VGL+40 Y GND =0
Power Voltage
VGL -20 +0.3 Y GND =0
VGH-VGL -0.3 40 \Y GND =0
VCOM 0 7 Vv GND =0
Input signal Voltage Vi -0.3 VDD V GND =0
Operation Temperature Topa -30 +85 C Ambient
Storage Temperature Tstg -40 +95 C Ambient
Note 1. Functional operation should be restricted under normal ambient temperature.
5. DC Electrical Characteristics
The following items are measured under stable condition and suggested application circuit.
a. Power Specification
Parameter Symbol Min Typ Max Unit Notes
VDD 3 3.3 3.6 Y
IVDD - 35 48 mA Note 4
.lVDD - - 70 mA Note 5
inrush
AVDD 13 135 14 V
IAVDD - 15 36 mA
l.AVDD - - 324 mA Note 6
inrush
VGH 17 18 19 V
Power Supply IVGH - 1 2 mA
IVGH ] - 860 mA | Note7
inrush
VGL -9 -8 -7 Y
IVGL - 1 2 mA
.lVGL - - 40 mA Note 8
inrush
VCOM - 4.6~4.9 - Y
IVCOM - 3~3.3 - mA
IVCOM - - 30 mA Note 9
Inrush
V1~V9 0.4AVDD AVDD-0.2 Y
Input gamma Voltage
V10~V18 0.2 0.6AVDD Y

Note 1: All conditions should be set typical value
Note 2: The panel can operate normally in the recommended operating condition.

Note 3: Test pattern is as the following picture.
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Note 4: The current value is using the following test pattern.

Note 5: Test condition is the VDD voltage 3.3V on the rising time 1ms, Please see below picture.

Note 6: Test condition is the AVDD voltage 13.5V on the rising time 14ms,
Note 7: Test condition is the VGH voltage 18V on the rising time 14ms,
Note 8: Test condition is the VGL voltage -8V on the rising time 6ms,

Note 9: Test condition is the VCOM voltage 4.75V on the rising time 14ms

b. Signal DC Electrical Characteristics

Parameter Symbol Min Typ Max Unit Notes
Input signal voltage Vi -0.3 - VDD + 0.3 \% Note 1
Input high level voltage Vin 0.7vDD - VDD \Y, Note 1
Input low level voltage Vi GND - 0.3vDD \% Note 1
Diferental mputhion || o - [ v | e
Differ(:;rt(ieaslhi(r)\%ut low Rt ) ) 016 v Note 2
'”%‘;ﬁg{ﬁﬁi,ﬁg{‘ g€ RxvIN 0 - (VDD-1.2) v Note 2
Input differential voltage Vio| 0.16 . 0.6 v Note 2
Differential Input (vDD-1.2 Note 2
Common Mode Voltage Rxvem [VID|/2 - VID2) v

Note 2:  TTL interface signal DC characteristics
Note 3: LVDS interface signal DC characteristic

Note 4: The VID of transceiver suggest up to +/-400mV, this is better solution for receivers at high speed
transmission
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RXVIN(max)
LVDS+ 7 Y y ¥
A Vool
LVDS- \ 4
A
R><V|N(min) Rxvem
GND \ 4 \ 4 \ 4
Fig. 3. LVDS DC characteristics diagram
c. Recommend Gamma Voltage
Parameter Symbol Min Typ. Max. Unit Notes
V1 - (11.995) - V
V2 - (11.765) - \Y
V3 - (10.38) - \Y
V4 - (9.85) - \Y
V5 - (9.189) - \Y
V6 - (8.598) - \Y
V7 - (8.1) - V
V8 - (7.002) - \Y
V9 - (6.914) - \Y
Vol
Gamma Voltage V10 - (6.086) - v
V11 - (5.998) - \Y
V12 - (4.9) - \Y
V13 - (4.402) - \Y
V14 - (3.811) - \Y
V15 - (3.15) - vV
V16 - (2.62) - \Y
V17 - (1.235) - V
V18 - (1.005) - \Y
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d. Backlight Driving Conditions (Note 1)
Parameter Symbol Min. Typ. Max. Unit Remark
LED Supply Current I 450 480 mA | single serial (Note 3)
LED Supply Voltage Vi 9.0 9.6 Y, single serial (Note 3)
LED Life Time Lo 10,000 h Note 2

Note 1: light-bar has 21 pieces of LED (7 strings, 3 pieces for each string).

Note 2: LED life time defining the 50% decreasing of the original brightness is 10,000 hours under the
450 mA of LED current in 25 °C..
Note 3: The LED supply power is for 3 string of LED.

Note 4. LED current should follow below de-rating curve:
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6. AC Electrical Characteristics
a. Input AC characteristics
Parameter Symbol Min. Typ. Max. Unit Remark
Time interval between - 1
VDD and INV2FB INV_ON ; ; ms
INV2FB high interval Tinv_H 1 - - S
INV2FB low interval Tinv L 1 - - s
Fig. 6. INV2FB timing diagram
b. Differential signal AC characteristics
Parameter Symbol Min. Typ. Max. Unit Remark
Clock frequency RxrFcLk 69.49 70.825 75.54 MHz
Input data skew margin Trskm 0.25 ul
< 1/Rxecik

CLKP X
CLKN

Previous Cycle

A

1 Cycle

Y

PIND

NIND

oV diff

cedecccccccdeccccccafan

1Ul

Fig. 7 LVDS AC characteristics diagram
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Valid Data

W

VDD -» Digital input > STBYB - LVDS >VGL - AVDD & Vcom & Gamma Voltage& VGH > LED

The LCD adopts high voltage driver IC, so it could be permanently damaged under a wrong power on/off
a. Power on sequence:

sequence. The suggested LCD power sequence is below:

7. Power on/off sequence

o _,Hp.. ISR ) A AU SN W ”._Hw....ﬁ..m... ..wmw.../.rm

1
I
L1
[
|

I

I

|

|

I

I

I

I
|
I
[
|
109 |
!gn%

Digital Input

STEYB
LVDS

=)
=

AVDD

& Gamma Voltage
VCOM
VGL

Fig. 8. Power on sequence

VGH
LED
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Power on timing:
Value :
Parameter Min. e Max. Units
T1 10 -- -- ms
T2 1 -- -- ms
T3 0 -- -- ms
T4 0 -- -- ms
T5 0 -- -- ms
T6 0 -- -- ms
T7 0 -- -- ms
T8 100 -- -- ms
T9 -- -- 80 ms

1.0

19/25
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b. Power Off sequence:

LED - STBYB - VCOM > LVDS >VGL - AVDD & Gamma Voltage & VGH ->Digital Input & VDD

T10

2| 2 g 5
= _uh_\\\.\.
(A N N IS AN
P
Lot A [N PERRIN (R S R
P oo
2]
gl
=
. Y —— - ——
S e AN
b
T.
- e Ll L L R R R R R R
o
- #
= 9 -
e - = ||nlllllll|II||||II|||II|IIMII|I .._.ulu..
SV I I SN R ]
=
®
=
=
Fosfloassasshassasjissssashossasfsasncssodessssshs
H o
e E > a
- m
> £ = 2
o
(]

.IIIII._.IIII|

|I|||._|||||

AVDD
& Gamma Voltage

- o

===
[=
o

VCOM

VGL

VGH

LED

Fig. 9. Power off sequence
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Power off timing:
Parameter Value Units
Min. Typ. Max.
T1 90 100 - ms
T2 34 -- -- ms
T3 34 -- 85 ms
T4 0 -- -- ms
T5 0 - -- ms
T6 0 -- -- ms
T7 0 -- -- ms
T8 0 -- 20 ms
T9 50 - - ms
T10 100 -- -- ms
c. VDD off to on timing
Parameter = Yl_aylg.e — Unit Remark
T1 1 -- s Note 1

VDD

T1

|
|
F
|
|
|
|
|
|

0.V

—— i ——

1.0

21/25

Note 1 : Before VDD turns ON, please make sure that AVDD; VGH; VGL; are all below intensity of 0.1V.
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F. Optical specifications (Note 1, 2)
Iltem Symbol [ Condition Min. Typ. Max. Unit Remark
Response Time Tr - - 20
Rise 6=0° ms Note 3
Fall Tf - - 20
Viewing Angle Top 50 60
Bottom ~ 50 60
Left CR = 100 50 60 - deg. Note 7, 8
Right 50 60
Contrast ratio CR 6=0° 800 1000 - Note 4, 5, 6
Brightness Yo 6=0° - 500 - cd/m? Note 9
X 6=0° 0.249 0.289 0.329
White Chromaticity
Y 6=0° 0.266 0.306 0.346
X 6=0° 0.593 0.633 0.673
Red Chromaticity
Y 6=0° 0.289 0.329 0.369
Note 10
X 6=0° 0.256 0.296 0.336
Green Chromaticity
Y 6=0° 0.568 0.608 0.648
X 6=0° 0.111 0.151 0.191
Blue Chromaticity
Y 6=0° 0.012 0.052 0.092
Uniformity - 80 % Note 11
Note 1: Measurement should be performed in the dark room, optical ambient temperature = 25 °C, and

backlight current I = 90mA.
To be measured in the center area of TFT-LCD with a field angle of 1° by Topcon luminance meter

Note 2:

SR3, after 10 min operation and warm up 30 min.

Note 3:

Definition of response time:

The output signals of photo detector are measured when the input signals are changed from “black
state” to “white state” (falling time) and from “white state” to “black state” (rising time), respectively.

(anren annejay)eubis

100% :
90% — —— —

"White"

"Black"

"White"

.
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Note 4: Based on liquid crystal characteristics, the response time will become slower and the color of panel
will become darker than the above optical specification when ambient temperature is below 25 °C.
Note 5: Contrast ratio is calculated with the following formula.

Photo detector output when LCD is at " White" state
Photo detector output when LCD is at "Black" state

Note 6: White Vdata=V1 or V18
Black Vdata=V9 or V10
(For definition of V1, V9, V10 & V18, please refer to Appendix )
The 100% transmission is defined as the transmission of LCD panel when all the input terminals of

Contrastratio =

module are electrically opened.
Note 7: Definition of viewing angle: refer to figure as below.

R
| Lo
A
| / o
/____ﬂéﬁ///ﬁ_____/@:[] (Horizontal)
—
! = = 7
(Wertical)l 7
re

Note 8: Viewing angles are measured at the center of the panel when all the input terminals of LCD oanel
are electrically opened.

Note 9: Brightness is measured at the center of the display.

Note 10: The viewing angles are measured at the center area of the panel when all the input terminals of LCD
panel are electrically opened.

Note 11: Luminance Uniformity of these 9 points is defined as below: (1:4:4:1)
Alhctive Areod
210 4510 4% /10 210

1]

44210

Yihctive fread
|
|
\
|
|
I
==
cicn
| 52
=
. I
o=
| =
M
oM
=
=
k]
oM
&
=

410

-

|

|

|

|
-

|

|

|
%

minimum luminance in9 points (1-9)
maximum luminance in 9 points (1-9)

Uniformity =
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G. Reliability Test Iltems(Note 1~3)
No. Test items Conditions Remark
1 High temperature storage Ta= 80 °C 240 h
2 Low temperature storage Ta=-30 °C 240 h
3 High temperature operation Ta= 70°C 240 h
4 Low temperature operation Ta=-20 °C 240 h
5 | High temperature and high Ta= 60 C, 90 % RH 240 h Operation
humidity
6 Heat shock -30 °C ~ 85 °C /100 cycles 1 h/cycle Non-operation
981 m/s?, 6 ms, =X, 1Y, £Z
/ Shock 3 times for each direction
A Contact = + 8 kV, class B
8 Electrostatic Discharge Air = + 15 KV, class B IEC61000-4-2
Frequency range 8~33.3Hz
Stoke 1.3 mm
9 Vibration Sweep 28.4 m/s?, 33.3 ~ 400Hz | JIS D1601,A10
Condition A
Cycle 15 min.
2 h for each direction of X, Z
4 h for Y direction
Random vibration:
10 Vibration (with carton) 0.15 (m/s?) 2/Hz from 5 ~ 200 Hz IEC 68-34
—6 dB/Octave from 200 ~ 500 Hz
. Height: 60 cm
= Drop (with carton) 1 corner, 3 edges, 6 surfaces

Note 1: Ta: Ambient temperature

Note 2: In the standard condition, there is no display function NG issue occurred. All the cosmetic
specification is judged before the reliability stress.

Note 3: I =450mA
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H. Packing and Marking
1. Packing Form

T.B.D



