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A. General Description

DBCO051AFN50R050A is an a-Si & transmissive type Thin Film Transistor Ligquid crystal Display
(TFT-LCD) with AHVA (Advanced Hyper View Angle) technology. This model is composed of
a TFT-LCD, a driver, an FPC (flexible printed circuit), and a backlight unit. TCON (timing
controller) is also embedded in source driver.

B. Features

5.1-inch (1:1) display, cutted from 7" 800*480 LCD.

480 x 480RGB resolution in RGB horizontal stripe arrangement
Interfaces: parallel RGB 24-bit

Advanced Hyper View Angle — Normal Black wide view technology
RoHs compliance
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C. Physical Specifications

NO. ltem Unit Specification Remark
1 Display Resolution dot 480 (H)=x480 RGB(V)

2 Active Area mm 91.44(H)x91.44(V)

3 Screen Size inch 5.1(Diagonal)

4 Dot Pitch mm 0.1905(H)x0.0635xRGB(V)

5 Color Configuration - R. G. B. Horizontal Stripe Note 1
6 Color Depth - 16.7M Colors

7 Overall Dimension mm 106.0(H) x 106.0(V) x 4.5(T) Note 2
8 Weight g TBD

9 Display Mode -- Normally Black

10 LCD Surface Treatment AG

Note 1: Below figure shows horizontal stripe arrangement.

479

480

479 480

Note 2: including FPC. Please refer to the drawing in page 6 for further information.
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PAGE 1/1 DESIGNED
Uniformity Avg 70 %
Module Lumi 600 | 700
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E. Electrical Specifications
1. Pin Assignment

a. Main FPC
Connector = HIROSE,FH52-50S-0.5SH

No. Pin Name 1/0 Description Remarks
1 CS | |SPIsignal Note 1
2 SCL | |SPIsignal Note 1
3 SDO O |SPIsignal Note 1
4 SDA | |SPIsignal Note 1
5 VCOM P |Common electrode driving voltage

6 UPDN | :(/)elrjticc):zlnscan direction control. “H”> Down to Up; “L"> Up|Note 2
7 SHLR | gic;r;]%[c;gtﬁgitcan direction control. “H"-> Left to Right; “L">|Note 2

AVDD P  |Power for analog
GND - |Ground

10 VDD P |Power for Logic

11 VDD P |Power for Logic

12 RSTB I Reset

13 MODE I |HV or DE selection Note 3
14 DRO [ Red Data0

15 DR1 [ Red Datat

16 DR2 [ Red Data2

17 DR3 [ Red Data3

18 DR4 [ Red Data4

19 DR5 | Red Datab5

20 DR6 | Red Data6

21 DR7 | Red Data7

22 DGO | |Green Data0

23 DGH1 | |Green Datat

24 DG2 |  |Green Data2

25 DG3 | |Green Data3

26 DG4 | |Green Data4

27 DG5 | |Green Data5

28 DG6 | |Green Data6

29 DG7 | |Green Data7

30 DBO | |Blue Data0

31 DB1 | |Blue Datal

32 DB2 | |Blue Data2

33 DB3 | |Blue Data3

34 DB4 | |Blue Data4

35 DB5 | |Blue Data5

36 DB6 | |Blue Data6

37 DB7 | |Blue Data7
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38 GND - |Ground
39 DCLK [ Clock For Input Data
40 GND - |Ground
41 DE [ Data Input Enable
42 HS | [Horizontal Sync
43 VS | [Vertical Sync
44 NC - No Connect
45 VGH p |Positive power supply voltage for Gate driver
46 NC - No Connect
47 VGL p |Negative power supply voltage for Gate driver
48 NC - No Connect
2-Frame polarity inversion. Normally pull “High”
49 INV2B | |”High”: Disable (Default) ,
“"Low”: Enable , change 1-frame to 2-frame inversion
50 GND - |Ground
I: Digital signal input, O: Digital signal output, P: Power input
Main FPC Pin1 position: Please refer to the drawing in page 6
Gold finger on TOP:
50 1
H JJ
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Note 1: CS, SCL, SDO and SDA are SPI signals. If SPI is used, please refer to section 5.1 ;
if not, that can be floating.

Note 2:
UPDN =H

IlllllllIIllIIllIIllIIlIIIII}

D

UPDN =L

SHLR = L ‘llllllllllllllllllllllllllllllllllllllllllllll

SHLR:H EEEEEEEEEEEEEEEEEEEEEEEEEEEEE LEEELY TR TR ETY 3

Note 3: MODE = "H”, the timing format is HV mode; MODE = "L”, the timing format is DE mode.
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DUoBOND

VA 1TV O ¥ LS ) Gy
Gate Driver Voltage
VGL -20 0.3
|LED Power Consumption 35 48 w
Storage Temperature Tsr -20 +70 T
Operating Temperature Tor -10 +60 T

Note 1: Functional operation should be restricted under ambient temperature (25

Maximum ratings are those values beyond which damages to the device may occur. Functional

operation should be restricted to the limits in the Electrical Characteristics chapter.
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*** The limitation range of Minima and Maxima is derived base on operating at ambient temp 25°C
All conditions should be set typical value.

The panel can operate normally in the recommended operating condition.

Need to fine tune the best value from Vcom range for performance

Note 1 :Typical current test pattern.
Panel loading for power reference.
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c. Backlight Driving Conditions

Parameter Symbol |Min. Typ. Max. Unit Remark

LED Supply Current I - 20 35 mA Per string Note1
LED Supply Voltage VL 9.0 10.2 Vv Note 1&2,25"° C
LED Life Time L 15000 Hr Note 3

: The LED lifetime 10000hrs means: after 10000hrs normally use at 20mA, under +25

*** LED backlight is composed by total18 LEDs (6 strings, 3pcs per string).
Note 1: The LED backlight supply power is for 6 strings of LEDs.
Note 2: The voltage capacity of LED driver IC must be over the max of LED Supply Voltage condition.
Note 3: The LED lifetime 10000hrs means: after 10000hrs normally use at 80mA, under +25° C, the

brightness decreases to 70% of original level.
Note 4: Thermistor type: MURATA - NCP15WF104F0SRC.

d. Recommend Gamma 2.2 Voltage

( Tentative )
Parameter Symbol Min Typ Max Unit | Notes
V1 - 12.36 - v
V2 - 11.92 - A%
V3 - 10.39 - v
V4 - 9.82 - v
V5 - 9.16 - v
VB - 8.54 - WV
A - 8.1 - A

age: 12 of 32



puoBOoND DUOBOND DISPLAY

4. AC Electrical Characteristics
a. Power onl/off sequence

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

Panel Power on sequence:

Parameter - BRIl Unit
Min. Typ. Max.
T1 - - 20 ms
T2 1 - — ms
T3 1 - — ms
T4 134 — — ms
TS 1 - — ms
T6 1 — — ms
T7 16.7 — — ms
T8 o0 — — ms
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DUoBOND
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Timing Condition
ltem Symbol Min Typ Max Unit Remark
Clock frequency Feoik 33.2 37.0 40.0 MHz
Vertical display area Tvp 480 H
Vertical period area Ty 525 525 530 H
Vertical blanking area Tvs 45 45 50 H Note1
Vertical pulse width Tvpw 3 H
Vertical back porch Tyep 20 H
Vertical front porch Tyrp 25 25 30 H
Horizontal display area Thp 800 dclk
Horizontal period area Ty 1054 1175 1258 delk
Horizontal blanking area Ths 254 375 458 dclk Note2
Horizontal pulse width Thpw 3 dclk
Horizontal back porch Thep 48 dclk
Horizontal front porch Thrp 206 327 410 dclk
HS setup time Thsu 6 - - ns
HS hold time Thrp 6 - - ns
VS setup time Tysu 6 - - ns
VS hold time Tvhp 6 - - ns
Data setup time Tosu 6 - - ns
Data hold time Tonu 6 - - ns
DE setup time Tesu 6 - - ns

Note1: T\/B = T\/ —T\/D
Note2: Tyg = Ty —THp
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c. Timing Diagram
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d. Serial control interface AC characteristic

T 70%
cse _\( 3% 1 i 3?"7;? AN
g TscL . " n §
e EE— i Twp _ii Ten i
Tisy éTlcwH Ticw | i : :
soL e/ N N\
! Y
spA XWX as Xm0 X o7 X os XG0 X
i i 1]
. Tion Tion
—» 4— y
i L/ n
SDO m N, D7 >< De >< ] bo
H U
Item Symbol Min Typical Max Unit
Serial clock TscL 330 - - ns
SCL HIGH period Ticwn 150 - - ns
SCL LOW period Ticwt 150 - - ns
Serial data setup time Tisu 120 - - ns
Serial data hold time TiHp 120 - - ns
Serial output delay time Tiop - - 30 ns
Chip select distinguish Ticp 1 - - us
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e. Timing chart
MSB LSB
RW /| A6 | A5 | A4 | A3|[ A2 [ A1 [ A0 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R/W Address I/0 Data
cs
sDA | RW| A6 | A5 | A4| A3 | A2| A1 | A0 |D7|D6|D5|D4|D3|D2]|D1]|DO |-
- Address >t I/0 Data >
R/W
SDO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
< L

Write Mode:

CS

SDA

SDO

sScL
Read Mode:
cs
SDA 1 | a6l As ] Aaa]Aaz3]|Aaz]| atl] Ao
D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO
SDO
e fFfA ALY

Ab

A5 | Ad | A3 | AZ | A1 | AD

D7

D3

D2

D1

—
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H39H u u 1] VI{B] (10N}
RM5H i i 0 V2(B) {19h)
R4BEH O O i \3(B} (0&h)
R47H O O i V4{B) (15h)
R48H O O 0 VS(B) {14h)
RdEH O O i VB(B) (12h)
R4AH O O 0 7B} (0Eh)
R4BH O O 0 VB(B) (01h)
R4CH 0 0 i VE(B) {13h)
R4DH 0 0 i WA0(B) (11h)
R4EH o o ] WI1{B) (03h)
R4FH 0 0 ] \M2{B) (0Fk)
RSOH O O i 3B} (15h)
RS1H O O 0 \M14{B) (18h)
RS2H O O 0 \M5(B) (0Fh)
R53H O O i \'16(B) (0D
R54H O O 0 WI7(B) (1Ch)
RS55H O O i \18(B) (0Bh)
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1 0 0 0 0 1 123731
1 0 0 0 0 0 12.3945
0 0 1] 0 0 0 12.41

] 0 0 0 0 1 124255
] 0 0 0 1 0 124411
0 0 0 0 1 1 124567
0 0 0 1 0 0 124724
0 [1] 0 1 0 1 12.4881
[1] [1] 0 1 1 0 12.5038
0 0 0 1 1 1 125195
0 0 1 0 0 0 12.5354
0 [1] 1 0 [1] 1 12.5512
0 [1] 1 0 1 [1] 125671
] 0 1 0 1 1 12.583
] 0 1 1 0 0 12.599
0 0 1 1 0 1 12615
0 0 1 1 1 0 1263
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| ot [ Meme [ Funclion
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Register command flow

No. Register address Register data | Setting value | Remark

R1EH 10101010 DXAA Note 1.
2 R1BH 00001011 0XDB
3 RDH 00000011 0X03
4 ROZH 01010110 DX56

5 RD4H 00110011 0X33 Note 2.
6 ROSH 00100100 0X24
7 ROBH 10010101 0X95
8 RODSH 00110001 DX31
9 ROAH 00010100 DX 14
10 ROBH 00110000 0X30
1 ROCH 11010100 0XD4
12 ROEH 10000110 DXB6
13 R16H 11100010 OXE2
14 R20H 00011111 DX1F
15 R32H 00011111 DX1F
16 R44H 00011111 DX1F
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F. Optical specifications (Note 1, 2)

ltem Symbol Condition Min. Typ. Max. Unit Remark
Response Time Tr
Rise i 6 =0 - 9 - ms Note 3
Fall - 11 -
Contrast ratio CR 6 =0 800 1000 - Note 4, 5, 6
Viewing Angle
Top 70 80
Bottom CR=100 70 80 deg. Note 7, 8
Left 70 80
Right 70 80
Brightness Yo 6 =0 450 500 600 cd/m Note 1,2,9
X 6 =0 0.248 | 0.298 | 0.348
White Chromaticity
Y 6 =0 0.271 0.321 0.371
X
Red Chromaticity
Y
Note 8
X
Green Chromaticity
Y
X
Blue Chromaticity
Y
Uniformity 9-point, 6=0° 80 - - % Note 10

Note 1: Measurement should be performed in the dark room, optical ambient temperature =25°C, and
backlight current 1,=80 mA

Note 2: To be measured on the center area of panel with a field angle of 1°by Topcon luminance meter SR-3,
after 10 minutes operation and warm up 30 minutes.

Note 3: Definition of response time:
The output signals of photo detector are measured when the input signals are changed from “black”
to “white”(falling time) and from “white” to “black”(rising time), respectively.

"White"

Signal(Relative vatoey——

0% T Tr
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Note 4. From liquid crystal characteristics, response time will become slower and the color of panel will
become darker when ambient temperature is below 25C.

Photo detector output when LCD is at " White" state
Photo detector output when LCD is at "Black" state
Note 5. Contrast ratio is calculated with the following formula.

Contrastratio =

Note 6. White : RGB data = " 11111111”
Black : RGB data = “00000000”
100% transmission is defined as the transmission of LCD panel when all the inputterminals of
Module are electrically opened.
Note 7. Definition of viewing angle: refer to figure as below.

e : ¢ =90
[ Lop A
NS |
<A JI—/__/—JI-— ———— % =0 (Horizontal)
'.
t = = 7
(Vertical]l,,'

Note 8. The viewing angles are measured at the center area of the panel when all the input terminals of LCD
panel are electrically opened.
If user finds panel that is out of color range, AUO will proceed to RMA ( Return Material Authorisation )
Process to exchange panel piece by piece without the failure rate counting.
Note 9. Brightness is measured at the center of the display with white pattern in 80mA
Note 10. Luminance Uniformity is defined as following within the 9 measurements (L1~L9),
Luminance Uniformity(%) =Minimum luminance(brightness)/Maximum luminance(brightness)

) o (

. =
= )
o =
= ) P, {
< 4

=
[am)]
(@] N
N

=

(=}

>

1/6 L 1/3 L 1/3 L

LCD AA Length (L)
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G. Reliability Test Items (Note 2)

No. Test items Conditions Remark
1 High temperature storage Ta=70C 240Hrs
2 Low temperature storage Ta=-20C 240Hrs Note1
3 High temperature operation Ta= 60C 240Hrs
4 Low temperature operation Ta=-10C 240Hrs Notel, 3
5 High temperature and high Ta=60°C, 90% RH 240Hrs Operation
humidity
6 Heat shock -10°C ~60°C /100 cycles 1Hrs/cycle Non-operation
. Contact = + 8 kV, class B (R=330(2,C=150pF) Operation
/ Electrostatic discharge Air = + 15 kV, class B (R=330Q).C=150pF) (Note 4)

Note 1: Ta: Ambient temperature.

Note 2: In the standard condition, there is not display function NG issue occurred. All the cosmetic
specification is judged before the reliability stress.

Note 3: Short time operation between -40°C ~-30°C doesn't provide full performance but a correct image
on the LCD. The LCD is guaranteed to suffer no permanent damage.

Note 4: Test techniques follow IEC61000-4-2 standard. Test points and pattern as below.

S

BF 1F 13
g £% 4%

age: 31 of 32



puoBOoND DUOBOND DISPLAY

H. Packing
T.B.D.
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