=
SO wYIH R EE R A A

SPECIFICATION
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TFT LCD MODULE
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1. GENERAL INFORMATION

1.1 features

1) Structure: TFT PANNEL+IC+FPC+BL+CTP

2) IPS Type LCD 480 dot-segment and 800 dot—common outputs

3) 16.7M Color can be selected by software

4) White LED back light

5) MIPI-2 interface

6) Operation Temperature : —20 70°C
7) Storage Temperature : —30 80°C
8) CTP cover lens : Asahi

9) CTP structure : G+F+F

10) LED life time: -/

1.2 General specification

Item of Contents Unit
Panel Size 4.0 inch
LCD Type a—si/TRANSMISSIVE /
Display mode Normally Black /
Pixel arrangement 480+3 (RGB) *800 Dots
Pixel pitch (WxH) 0. 108 (V) *%0. 108 (V) um
Active Area 51. 84 (H) *86. 4 (V) Mm
Module area (WxH*T) 57.14 (V)*96. 85 (H) *3. 4 (T) Mm
Recommended Viewing Direction ALL 0’ clock
LCM-IC TLT9806E-2 /
TP-IC ILI2511
Interface 2 lane MIPI /
Luminance for LCM 350 cd/m2
NTSC 70 %
Weight TBD g
HongGuang Display Co.,Ltd HG040WV006T02 4/ 18
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2. DIAGRAM FOR LCM

H Autodesk # & = & #IE

] o | 3 7 HI Autodesk #[H AR MBI 7 5 7 7 8
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Backlight AT o
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JAN 07 CUSTOMER’S .
All product materials meet ROHS and halogen-free requirements sMEOL | AMENDMENT | sion | DatE|APPROVAL &gy Shenzhen Hongguang Display Co.,LTD
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3. I/0 CONNECTION & BLOCK DIAGRAM

3.1 1/O connection

1 LCM-ID O ID Select

2-4 GND P Power Ground

5 RESX | No connection / Reset pin

6 IOVCC(1.8V) P Power supply for digital circuits and 10 pads(1.8V)
7 GND P Power Ground

8 MIPI_DON | DSI-DO0- differential data signals for MIPI interface
9 NC - No connect

10 MIPI_DOP | DSI-D0+ differential data signals for MIPI interface
11 GND P Power Ground

12 MIPI_CN I DSI-CLK- differential clock signals for MIPI interface
13 NC - No connect

14 MIPI_CP | DSI-CLK+ differential clock signals for MIPI interface
15 GND P Power Ground

16 MIPI_D1N | DSI-D1- differential data signals for MIPI interface
17 NC - No connect

18 MIPI_D1P I DSI-D1+ differential data signals for MIP!I interface
19 GND P Power Ground

20 NC - No connect

21 VCC (2.8V) P Power supply to the internal logic power regulator( 2.8V)
22 TE O Tearing effect output pin to synchronize MCU to frame writing
23 LED_K P Power supply for LED-

24 LED_A P Power supply for LED+

25 GND P Power Ground

I: Input; O: Output; P: Power

HongGuang Display Co.,Ltd

HG040WV006T02 6/ 18
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3.2 block diagram

MCU and Display Module Interface Configuration
MCU Display Module

GND

Power Block VCC (2.8V)

IOVCC (1.8V)

LED A

LED K

Power Block

v Yy

A\ 2 4

A 4

Interface Block MIPI_DN (0:1) /) Interface Block

77

MIPI_DP (0:1)

MIPI_CN 77
MIPT MIPI_CP

Interface TE

RESX

LCM-ID

A 4

Display

VVY

A

A 4

A
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4. ELECTRICAL CHARACTERISTICS

4.1 Typical Operation Conditions

Power Voltage Supply1 VCC(2.8V) 3.0 3.3 3.6 \% -

Power Voltage Supply2 IOVCC(1.8V) 1.65 |[1.8 3.6 Vv

Luminance Lv - 350 - cd/m2
Backlight Forward Voltage | Vf - 256 |- Vv -
LED Forward Current If - 20 - MA Note

Note:The “LED life time” is defined as the module brightness decrease to 50% of original
brightness at IL.=20Ma(for each led). The LED life time could be decreased if operating ILis
larger than 20mA

LEDA o—8s s & & o &F & o) FOK

BACKLIGHT CIRCUIT DIAGRAM 20mA/LED (8LED)
LED Vf:25. 6V (TYP)

Ot B A
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4.2 DC CHARACTERISTICS

—
Hem Symbol Condition Min.
Power & Operation Voltage
VCl
Cperating voltage VCIP 2.5
VCIR
Operating voltage IOVCC 1.65
OTP Supply voltage VPP -
Logic High level input voltage ViH - 0.711OVCC
Logic Low level inpul voltage ViL - -0.3
Logic High level output voltage = .
TE, SDO (SDA) . LEDPWM WioH 1OH = -1.0maA 0.8°10VCC
ic Low level output voltage
LITH;. SDO (SDA} , LEDPE e e 5
Gate Driver High Voltage VGH 10.0
Gale Driver Low Valtage VGL - -15.0
Drivar Supply Vollage - |VGH-VGL] 16
VCOM Operation
DC VCOM Amplitlude Vollage VCOM . 4.0
Source Driver
Source Output Range Vsour - VREGZOUT +0.1
Positive Gamma Reference Voltage | VREG1OUT - 3.0
Negative Gamma Reference Yollage VREG20UT - -G, 1875
Source Quiput Selting Time Tr B Wi 98 .
pracision
Output Deviation Voltage Ve 532;‘:2: -
S e Yl iF shamnsl
HG040WV006T02 9 /18
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4.3 AC Characteristics
4.3.1 High Speed Mode - Clock Channel Timing

DEI-CLEF & nitnia.mn

| L
| L
DSI-CLK- | St |
! I-.']-T‘l"iTA ! .[—F-I-T'-.'“'!.'I'H.
. Signal Symbaol Parameler
| DSI-CLKA+/- 26U s Double Ul instantanea
DS[-CLK+/- | Wgsra,UlinzTa Ul instantaneaous H:

4.3.2 High Speed Mode — Data Clock Channel Timing

. Ins -{_- t1'J-i-T -_:
|

o o i S s N L

DS1-Dn : | \“:
:

! |

] J"'|

DSI-Du- R
= 'D. | :
i

DSICLK+ = ormimems - |

-_—
S

3 4 \

Signal Symbxal Faramelter
los Data to Clock Sety

-
L}

NSi-Na+’- Aa=0 and 1
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4.3.3 High Speed Mode — Rise and Fall Timings

DSI-CLKA+/-

Parameter Symbol | Condition [

Differential Rise Time for Clock | toprewx | DSECLK#+/-

DSI-Dn+/-
Differential Rise Time for Data | torrpats il
n=0andi |
4.4 Reset Timing
Shorter than Sus
- tRW
o M |
NRESET X Vi
7|, tRT
Signal Symbol Parameter Min
tRW Reset pulse duration 10
RESA - A .

HongGuang Display Co.,Ltd HG040WV006T02 11/ 18
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5. ELECTRO-OPTICAL CHARACTERISTICS

Parameter Symbol | Condition | Min. Typ. Max. | Unit Note
Contrast Ratio
R - 72 - - Note(1
(Center point) c/ 0 900 ote(1)
Luminance uniformity Uw 80 85 - % Note(2)
Tr - 16 21
Response Time ms Note(3)
+Tf 19 24
Wi 0=0. 0.310
White Normal
Wy viewing 0.336
angle
Rx B/LOn 0.647
Red
Color Ry Note(1) 0.317
Chromaticity Note(5)
(CIE 1931) Gx -0.02 0.275 +0.02
Green
Gy 0.582
Bx 0.140
Blue
By 0.088
Z3R 80 -
Hor.
Viewin oL 80 -
- 9 C/R>10 Deg Note(4)
ng'e ¢ 12U 80 -
Ver.
¢ 6D i 80 -

HongGuang Display Co.,Ltd HG040WV006T02 12 / 18
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Note1 Definition of Contrast Ratio (CR):
Contrast ratio (GR) — Lu r:n_i_n_ar_l ce measured when I_GI;'.I on the "White" state
Luminance measured when LCD on the "Black™ state

Note2: Definition of Luminance Uniformity: Active area is divided into 9 measuring areas

(Shown in below), every measuring point is placed at the center of each measuring area.

V/3

e
P

S
fogar
R

@ ® 9

' j[vm

The spot locationsFarmluminance measurement
, , , H6 _ | o
Luminance Uniformity = Brmax: x100%
Bmax: The measured maximum Ium?}%ﬁme of all measurement position.
Bmin: The measured minimum luminance of all measurement position.

Note 3:Definition of Response time: Sum of Tr and Tf

&

Display data ) White(TFT Black(TFT ON) | White(TFT )
Tr 22 Tf
Optical . ,‘ - — > |<—
Response 100% \| | /
90%
10% .
0% R Tim

HongGuang Display Co.,Ltd HG040WV006T02
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Note4.Definition of Viewing Angle: The viewing angle range that the CR>10

ol

9 O’clock X Yy 12 O’clock

o= 180 ©=90°
6 O’clock x" 3 O’clock
¢=270° 0=0°

Note 5: Definition of Color Chromaticity (CIE 1931)
Color coordinate of white & red, green, blue at center point.

HongGuang Display Co.,Ltd HG040WV006T02
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6. RELIABILITY TEST CONDITIONS

No Test Item Test Condition STANDARD

1 High Temperature Storage +80°C / 96Hours 1. Functional test is OK.
Missing Segment, short,

2 Low Temperature Storage -30°C / 96Hours

unclear segment,

on—display, display

3 High Temperature Operating | +70°C / 96Hours o
abnormally and liquid

4 Low Temperature Operating -20°C / 96Hours crystal leak are

0°C5+50°C x 10cycles | un~alloved

5 Thermal and cold shock (30min) (5min) (30min) 2. No low temperature

6 Operate at High Temperature | 60°C x 90%RH / 24H bubbles, end seal loose

and Humidity and
fall, frame rainbow.
Frequency: 1. Function test is OK.
10Hz~55Hz~10Hz 2. No glass crack,

7 Vibration Test Amplitude:1.5mm, 2 chipped glass, end seal
hours for each direction | loose and fall, epoxy
of X,Y,Z frame crack and so on.
Drop to the ground from | 3. No structure loose and

8 Dropping test 1m height, 1 corner, 3 fall.
edges, 6 surfaces.

Contact: 6KV The test results shall be
Air: 10KV subject to the whole

9 |ESDtest 150PF/330Q,5Points/pa | machine test.
nel,5times

NOTE:

1. The reliability items will be fully performed in new sample qualification,

2 .The reliability status will be tested as monitor during mass production. Individual
reliability test shall be performed by lot , Moreover, the individual reliability item
shall be decided according to reliability plan.

3. All samples are inspected after keeping in the room with normal temperature and
humidity for 2 hours or above.

4. Vibration test: It is not necessary to test for those products without assembly
frame , backlight , PCB and so on.

5. Dropping test : It is necessary for affirming new package.

6. For the high temperature and high humidity test, pure water of over 10 MQ. cm should
be used.

7. Each test item applies for test LCM only once . Then tested LCM cannot be used again
in any other test item.

8. The quantity of LCM examination for each test item is bpcs to 10pcs.

HongGuang Display Co.,Ltd HG040WV006T02 15/ 18
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7. INSPECTION STANDARDS

8.1 AQL Sampling inspection standard
i1 H GB/T 2828-2003 — % 1T /K°F, KA IEW & — Uit 77 20 Bikdik Ty XS (o de &
HREE ) CHREE BT

R FE X 53 AQL ik
T B G 0 138
i 0.4
LT 1.0

8.2

8.

Inspect the condition
8.2. 1 7 20—40W EDGIT I &4 F, Fi B & % IRIEZ) 30cm AL TR & . f e )7 M LIEE B
LRRT )G /AT 45° (DARHEP 3 /1. 6 AL 9 1. 12 £)

% 9 9 9 9
DO DN DN DN

-3 %,

2. 2 KBRS TR BIRREM /7 1.0 DL B

3 RIS WRA T T \NTFRE

A SN I DA E A A B DLAE RO E R X
-5 FELPR A P R 4, AR, HEURER K B L
.6 EARAEE R TAFFIT, LU= 5 RAT Z HURE PR R A S0 AR . TR AR T
T OMECLFERTINIE 2 HEORE i, A 77 A0 R €00 FE A SR A A
.8 HIIATIOIASG - R FE N 200LUX AR, APUAT IS IR SE . HEFE A 600LUX-1000LUX, A4S fal: 1

8.2.9 fulh TH: il Ze, TR, ALl K Bl SEMRIS LR, Jiehs R BOREE, SEAR e (i

) T4

8.3 Judgment criterion
MRS SFIERRHE: (6.2 FRAAD

D=<0. 10, ZHEA il , A%

0K
R BT
’MV H5E (A | 0. 1<D<0. 15, ds=10 N<2
<é%5 | /B/CD | 0.15<D<0.2, ds=10 | N<1
oy % w - LCD Fs5: 0. 15<D N<I
TV B
R D>0.2 NG
g, = | a A | R E i X A
R ) U5 b
¥ oris NE VE: 1) DX B RUCHRER TR AR AR
5D CTP B 2 P 4 S B LI ARy | M
HHF, HE OK
CRINS W<0. 03mm, L<3mmm, ds
Fe W N N<2
CHS 15 s =10
2 | Tk e 0. 03mm<W<0.05mm, L| NI
i /B/CIX) A
fiv & }‘ L <3mm, ds=10
B g
s W>>0. 05mm 2 L>>3mm NG
HongGuang Display Co.,Ltd HG040WV006T02 16 / 18
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RN R A ERRHE: (6.278 <FLA)

D<0. 10, ZWEA1], (HZ ok
EUIR B FEHTIT
MK” H5E (A | 0. 15<D<0.25, ds=10 N<2
( }; " | /B/CX) | 0 25<D<3, ds=10 " N<1
s 4 aw o LCD FEAs: 0.2<D N<1
LA lﬁfa‘ D>0.3 NG
B, S a o FlE (D | [F)ETH 22 Eph 28 X 445
L %) 5 bRt
o 1) D X HSSIRER B FF AR
5D CTP Thg. 2/ 4138 R hL i MR | MI
R, HlE 0K
ZetRigk W<0. 03mm, L <3mmm, ds N2
]K/F_?] “Iu' ~
CEE i =10
o FlE CA
2 To IR 0. 03mm<<W<0.05mm, L | MI N1
fi. & }‘ L /B/C B <3mm, ds=10
B >
sy W>>0. 05mm 24 [ >>3mm NG
KR E KA EFRYE: (8.1713.3 ~FRLAD
D<0. 1, ZBEA], HE o
LEIA T iF
R HIE (A | 0.15<D<0.3, ds=10 N<2
()ﬁ % L [ /B/CI) | 0.3<D<0.55 ds=10 | N<1
%Eﬁ;{* v - LCD Zir: 0.25<D N<1
X El\ﬁ ﬂ‘ D>0. 35 NG
. S, " - #E D [ 15 T 22 BNy 22 X 2% 5
A L B HIE bR
A IEAED e 1) D XH ARSI 7 fEAS
CTP Ihfit. &7 AH2E K BRI AR | MI
THT, H5E oK
SR R s W<0. 0bmm, L <b5mmm, ds N<
CEE =10
o | Fmdl Hse (A MI
(ZNSEIEN 1; IBICBY N o osmm<W<0. 07mm, 1
ST » N<1
<bmm, ds=10
W>0. 07mm By L >>5mm NG
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8. PACKAGE DRAWING

14. PACKING SFECIFICATIONS

14.1 INNER BOX SPECIFICATIONS TBD
Tray
* LCD modules per tray {To be updated after customer
approval for new packing.)

Ten (**) trays with Froduct
+ empy tray as cover = Eleven (%) travs

Master carton

Inmert fiour (4) mnner cartons within 3 masier carton
MMaximumm quantity per a master carton © * X ¥ = ¥ =F¥rpeg
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