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1.Basic Specifications
* Description

This is a color active matrix TFT (Thin Film Transistor) LCD (liquid crystal display) that uses amorp
hous silicon TFT as a switching device. This module is composed of a Transmissive type TFT-LCD P
anel, driver circuit,capacitance touch panel, back-light unit. The resolution of a 2.73 " TFT-LCD contain

s 320x320 pixels, and can display up to 16.7M colors.

1.1 TFT Features

General Information Specification Unit Not
Items ; a oe
Main Panel
Display area(AA) 48.96(H)*48.96(V) (2.73 inch) mm
Driver element TFT active matrix -
Display colors 16.7M colors
Number of pixels 320(RGB)*320 dots
Pixel arrangement RGB vertical stripe -
Pixel pitch 0.153(H)*0.153(V) mm
Viewing angle ALL o'clock
Controller IC ST7796 -
LCM Interface 1 Lane MIPI -
Display mode Transmissive /Normally Black -
Operating temperature 30 ~ +85 €
Storage temperature 30 ~ +85 C
Module bonding technology Optical bonding between LCM and CTP -
1.2 CTP Features
i Specification
Genera:tlnformatlon P ; Unit Note
ems Main Panel
Resolution 320(H)*320(V) -
Structure G+G -
Controller IC FT5446U -
Interface 12C -
Slave Adress TBD -
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Touch mode Five point -
Logic level 1.80r3.3 \Y Set by VDDIO

1.3 Mechanical Information

Item Min. Typ. Max. Unit Note
Horizontal(H) - 63.4 - mm
Module ¥
_ Vertical(V) - 69.9 - mm
Size
Depth(D) - 3.77 - mm
Weight - 26 - g
2. Block Diagram
@)
% TOUCH
12C m ,| CONTROLLER . TOUCH PANEL
(@)
%
_|
m
LCD o |:'> TFT LCD PANEL
Input - ——» — " CONTROLLER » &
Signal
: i
O
=
M »| SOURCE DRIVER
5]
(@]
LEDA—»
LEDK —> - LED BACKLIGHT UNIT
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4. Input terminal Pin Assignment

4.1 TFT PIN Define

NO. SYMBOL DISCRIPTION I/O
1 NC P
2 LEDK Cathode pin of backlight.

3 NC =
4 LEDA Anode pin of backlight.
5 NC I
6 VCI Supply Voltage (3.3V).
7 IOVCC I/O power supply voltage. I
8 e -Tearing effect output |
Leave the pin to open when not in use.
- The external reset input.
9 RESET Initializes the chip with a low input. Be sure to execute a pow I
er-on reset after supplying power.

10 GND Ground. I
11 MIPI_D1P | MIPI DSI differential data pair (DSI-Dn+/-). |
12 MIPI_D1N If MIPI are not used, they should be connected to DGND I/O
13 GND Ground. @)
14 MIPI_CLP | MIPI DSI differential clock pair (DSI-CLK+/-). |
15 MIPI_CLN If MIPI are not used, they should be connected to DGND. |
16 GND Ground. I
17 MIPI_DOP | MIPI DSI differential data pair (DSI-Dn+/-). |
18 MIPI_DON If MIPI are not used, they should be connected to DGND |
19 GND Ground. @)
20 GND Ground. A/D
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4.2 CTP PIN Define

NO. SYMBOL DISCRIPTION I/0
1 GND Ground. P
2 VDDIO I/O power supply voltage. P
3 VDD Supply voltage. P
4 SCL I2C clock input. I
5 SDA I2C data input and output I/0
6 INT External interrupt to the host. |
7 RST External Reset, Low is active. I
8 GND Ground. P
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5. LCD Optical Characteristics

5.1 Optical specification

ltem Symbol Condition Min. Typ. Max. Unit. Note
Contrast Ratio CR 0=0 1000 1200 B (1)(2)
Rising Normal viewing (1)3)
Response time Tr+TF -- 30 35 msec
Falling angle
Color Gamut S(%) - 63 - %
Wy 0.2985 0.2993 | 0.3027 (1)(4)
vghite Wy 0.3381 0.3374 | 0.3439 CA-
Ry 0.6398 0.6407 | 0.6398 310
oS Fitter Red Ry 0.3529 | 0.3525 | 0.3528
Chromacicity Gx 0.3214 | 0.3220 | 0.3230
Green Gy 0.5803 | 0.5801 | 0.5799
Bx 0.1434 0.1430 | 0.1427
i By 0.0881 | 0.0872 | 0.0907
oL 80 85 v (1))
Hor. P, 80 85 B
Viewing angle o CR>10 80 85 __
Ver. oD 80 85 B
Option View Direction ALL

*The data comes from the LCD specification.

Measuring Condition
Measuring surrounding : dark room
Ambient temperature : 25+2.C

15min. warm-up time.

Measuring Equipment
FPM520 , which utilized SR-3 for Chromaticity and BM-5A for other optical characteristics.
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Note (1): Definition of Viewing Angle : 4y
| 12" o'clock
! de=30"
:r ':I ¥
, . 4\?.-' .
fa -'|l ¢ -Ir-} ..-I-H' [ ."I
'-\._I__JL_.'II ."'f | n'.-" , R :'1:'I__-
[T AT
Q=180" —— === —!'—“; R e = p=g®
/o | 4 / {
f L !
I-'II III.- i I:‘.'__-"".,-lr I."l l:'l
,‘f ' ..-";- -'. :
& o'clock
([»=270"

Note (2): Definition of Contrast Ratio(CR) :measured at the center point of panel

Luminance with all pixels white

CR=
Luminance with all pixels black
Note (3): Response Time
W !
\ .|
white{TFT OFF) black |- g ;:*' (TFL O white{TE T OFF)
Sy
Ik T=
i — - — ] -
IR || mmmmf e mm e e e ks
gl:l,tl B | R e S e e P i e R R R T R R S T e e e S e e S e S e
!.. ll-
Optical Y
response /
H S R e P eyt | | Y
mg - IL- ; -~
- ftime
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Note (4): Definition of optical measurement setup

Phoio-detecior (BM-3A0

SEm -

— 1 e e
J_| = Center of panel

d__.,-'-'"----.--f L
LCD paiwel =
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6. Electrical Characteristics

6.1 Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit Note

Digital Supply Voltage VCI -0.3 +4.6 Vv Note1

Digital interface supple Voltage IOVCC -0.3 +4.6 Vv Note1
Operating temperature Top -30 +85 °C
Storage temperature Tst -30 +85 °C

NOTE1: If the absolute maximum rating of even is one of the above parameters is exceeded even momentarily,
the quality of the product may be degraded. Absolute maximum ratings, therefore, specify the values

exceeding which the product may be physically damaged. Be sure to use the product within the range
of the absolute maximum ratings.

6.2 DC Electrical Characteristics

Characteristics Symbol Min. Typ. Max. Unit Note
Digital Supply Voltage VCI 25 3.3 3.6 V
Digital interface supple Voltage| I0VCC 1.65 1.8 3.3 V
Normal mode Current
, IDD - 13 - mA
consumption

ViH 0.7*I0VCC IOVCC \Y

Level input voltage
Vi GND 0.3*I0VCC \Y
Vo 0.8*I0VCC IOVCC \Y

Level output voltage
VoL GND 0.2*I0VCC \Y

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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6.3 LED Backlight Characteristics

The back-light system is edge-lighting type with 6 chips LED

Item Symbol Min. Typ. Max. Unit Note
Forward Current 2 - 20 -- mA
Forward Voltage VE 16.8 19.2 204 Vv
LCM Luminance Lv 700 800 -- cd/m2 Note3
LED life time Hr 50000 - - Hour Note1,2
Uniformity Avg 80 - -- %o Note3

Note1: LED life time (Hr) can be defined as the time in which it continues to operate under the condition:
Ta=25+3 °C, typical IL value indicated in the above table until the brightness becomes less than 50%.

Note 2: The “LED life time” is defined as the module brightness decrease to 50% original brightness at
Ta=25"C and IL=20mA. The LED lifetime could be decreased if operating IL is larger than 20mA. The

constant current driving method is suggested.

7 @/ Q/ 7 @/ <

B/L. Circuit
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Note (3) Luminance Uniformity of these 9 points is defined as below:

- R — L
Q & =1
. |t
| l!:i I
] 2 3 — 3
|
i
I
(8] 0 0 r |=
:
|
O o c
_I_ ¥
: : minimum luminance in 9 points (1-9
Uniformity = —— S peiisti-9)

maximum luminance in 9 points (1-9)

Total Luminance of 9 points

Luminance=
9
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7. MIPI Interface Characteristics
7.1 High Speed Mode - Clock Channel Timing

BRFCHr Shisinily, iy . il

k | I 1
.&I,;
!

Ermamrmrmast

DSI-CLE= = =t=ta==.=
DSICLE-

0
N
¥
i x
i
]
: Ll ip 14

.| L L

:xE.-']un";

F
L

Figure 114 D5l Clock Channel Timing

Table 45 D5I Clock Channel Timing

Shana Symbol Parameter Min | Max | Unit
DS FOLKA - iy Dioukle U instantansous | 4 28 ris
DSICLEAL | W Uipgrs | U inshantoneous Hall | 2 | 125 | ns

Mote: LI = Ulgﬁ-':'n:._: UEIHSTE

7.2 High Speed Mode — Data Clock Channel Timing

T¥ST-Tin-
n=0.1

DEI-CLE S =

DS1-CLK- —

DSLCLE, DSEDp+ =+=s=e=mss
Da-CLK-, O5]-Dn-

Figure 115 DSI Data to Clock Channel Timings

Table 46 DSI Data to Clock Channel Timings

Signai Symibol Pasamatar hin Max
boe Dala o Clock Sedup tme | 0. 15x0UI
t-s Clock io Data Hold Time | 80 12xU -

[Fsl-0nef-  n=0and 1
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7.3 High Speed Mode - Rise and Fall Timings

lorroie lorroLe

0% Reference for
Defferential Clock Inpat

Full HS Swing Veltage

DSI-CLE /= o mamm e stiio i ecassssim Sy TR P 1 ..........................

. D% Feference for
Defferentra] Daia Loputs

DsI-Dn+/-
a=10, 1

Full HS Swing Voltage

Figure 118 Rise and Fall Timings on Cleck and Data Channels

Table 47 Rise and Fall Timings on Clock and Data Channels

[ Specification
Parameter bal | Comdidlon
S Min | Typ Max Linit
o 150
Csfferential Rize Time for Clock OS-CLK=- | - -
ren =2 Time for s 2 Mole ) ps
i-On+ 150
Differential Rise Time for Dot | toemoees Sfu S":j': ; = i T
Diterenttal Fall Time for Clock 1 LSOl =~ - - 50 i
DETELE, ! (Note |
D5I-0n- 150
i ial Fall Ti - 3 g
Diffaremtial Fall Time for Dala lormam, Ept Moke | s

Mote The display module has to meet iming reguirements, what are defined for the transmitter {MPLU} on MIF]
D-Phy standard
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7.4 Low Speed Mode — Bus Turn Around

Lower Power Mode and its State Pedods are llustrated for reference puposes on the Sus Tumarownd (BTA)
from the KMPL to the Digplay Module (ILISE0EE ) sequence below

ML o o] g Coniro] Change Deapilay Muowdule 18 Cimirolbing
— e o
i. by I FEE |r ] T.'II -.r"_'.:l
Ll o=
[ [-[A-
| Pp——n e
DA =i e
TI%[-Tu.

Figure 117 BTA from the MPU to the Display Module

Lower Power Mode and its State Perods are illustrated for reference pusposess on the Bus Tumaround [BTA)
fram the Desplay Module (ILISB0EE] o e MPU sequence below.

Driapday Motiile s Centrallmg Cominal Chasige MO 45 Controlhng
Timp T Liprn Trs00m T T

DE]-Lx}
]I |
RN mimrwrmama
51 He
Figure 118 BTA from the Display Module to the MPLU
Table 458 Low Power State Period Timings = &
Lesgeh of LP-00, LP-IA, LP-10 of LP-11 peniods
B T MPU - Dispiay Moduis (ILISE0RE] i fio 5
= Length of LE-D0, LP-01, LP-10 or LP-11 pediods.
~ Tis 7
xS vz Display Modide {LICSOEE) - MEU o > |
DS-D0+- Toosmen | Tine-out before the Display Module (ILI3600E) sams driving | Lpemn | 2% Tommn | ms
Table 49 Low Power State Period Timings — 8
Sigral 2ol Description Tene Ling_|
DS-D0+- Vi Time o e LP-00 by Dtsplay Module (|LIS800E) SuTn | ms
DS-D0- (R Time 1o drwve LP-00 after tumaround request — MPLU $5Lipin | =
Your Reliable Display Panel and Touch Embedded Solution Enterprise
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7.5 Data Lanes from Low Power Mode to High Speed Mode

il '{!h1'..| Ivars

Poernive froen Lary Pomser Mo 100 High Spead Lol | Eronsam seaan
||e-. FLEPALE 50
51Clk=  —'%
XN ﬂf‘J XX
L B — J]"/—\][/’_\‘J[ llrr i
DE-DHie === F—
Vs E ey
SRR J ” Jl ” o -:_"\ 1 Mﬂ; L
TITAN DMl | L man e e e T Pt =tr
L B e B e e s .
i i . Ax Svnchronized
Thsngiins % Svchopdracion
| e I'\-:!\l
Lo Pover Rlosle,
Thashle Bz Lane Temmmnatiog High 4pord Mo, Enalde B Lioe Tomunabion

DS LCLEA, DE e =—r=rmr==
DERCLL- DSThi- ——— =ik |

Figure 119 Data Lanes - Low Power Mode to High Speed Mode Timings

Table 50 Data Lanes = Low Power Mode to High Speed Mode Timings

Signal Symool | Descnption | min | M unit
_DStOnsEn=0andl | Tie 1 Lengin of any Low Power Stale Period 50 | 1
DStOnrl-n=0andt | Teepeemsz | Time o drive LP-00 to prepare for H3 Transmission | 40+4xU1 | 8546xU1 | ns

Time to enahle Data Lane Recerver ime termination
DEEDA=~, n=0 amd 1 TrzTormery = A5+dxl 5
' | | measured from when Dn crosses VILMAX =_

VODI=1.85 fo 33V, VDD=2.4 fo 3.3V, AGND=DGND=0V. Ta=30~7d [

Related Pins | Symbol Parameter MIN AN, Unit
TRW Resel pulse duration 10 - s
RESX - 5 {Mota 1, 5) s
TRT Fezet cancel
120 {Mote 1, 6, 7) ms
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7.6 Data Lanes from Low Power Mode to High Speed Mode

Hagh Speed Dala
T rireeria waon Touss
AR —x;/ BaY e ¢ P ew e ad
ORI e ¥ “us J
I _r,_‘ T |
il ¢ an F By_,.-,—f"r ..r
DSl J J H
T T
Thee basd loeed bl Tin pmesct |
HE-l1ed HS-1
Lirw Powe Mode
Hipls Spead Aode, Enpble Bx Loe TEminmmn Dpsalile B Lite Teisstion
Mate: BILR | [HiThe === omem s
Il this lasg load Tar w2 HS-1, (ke trinsamrles champes It H5-1 G -0, DSECLE:, DSlT

=il

LE the lasg Inad Bir g5 HS-0, the mamasminer chnipes frody HS-0 1 HS-1,

Figure 120 Data Lanes — High Speed Moade to Low Power Mode Timings

Table 51 Data Lanes — High Speed Mode to Low Power Mode Timings

Signal Syméol Descriplion Mim Max | Unit
Time-Oul al DEplyy Modue (ILISA0EE] o ignare iansilion y
[SEDn+L =l and 1 ] PR | i) O5dxll ns
' s pariod of EoT
DSEDn+-, n=land 1 Tigat T By dlriver LP-11 afler BS buist 100 ns
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7.7 Data Lanes from Low Power Mode to High Speed Mode

Terminsino Besisnnn i anstie
Terminaion Hesisnor 15 diznnle e N 1 M 1 e

‘g{i I‘ s DSECLE-
s @Y | | ] e

I | b k. if [oim |..

-
T
L8
Ehg]

]i%=1i JIC=] |

LT, T "::Il: f
zE Y |

Figure 121 Clock Lanes — High Speed Mode to/from Low Power Mode Timings

Table 52 Clock Lanes - High Speed Mode toffrom Low Power Mode Timings

Signai Symbol | Descrpton M Max Unit
| Time that the MPU shal contmoe Lending HS dochk after the
DOSI-CLE + Tiemaont al+aZx H ]
d sy st associaled Data Lanes has transitionad to LP mode
Tirne e hrive HS differential stale afer bsd pagioad rlut.k m[
DK B0

DL T of @ H3 fransmission burst b

DS-CLK+- ;TR | Time to drive LP-11 afier HS burst 100 : ns

DSI-CLE - Tessenresny Timie b drive LP-00 bo prepare for HS fransmission 38 ahb s

CHSI-CLE - T 1 E=es ! Time-cut 3t Clock Lane 1o enable HS E=rmination ~ i ns

DIS1-GLK- Teianezane | Minimm lead HS-0 dive period bafare starting Clock 300 hs
Time thal the HE ciock shall be disen prios o any

OS|-CLE+- Tevsesne assacialed Dala Lane beginnng tha transition from LP 1o HS Bxll - ns
mode
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7.8 Reset input timing
Sharter han 5

KRESET
Display Status Normal operation X Resatting F ,;_neflggaiif;ﬂﬁw resefy
Figure 102 Reset Timing
Table 41 Resel Timing
|_Signal [ Symbol Parameter Min - —
R Resaf pulse duraticn 10 us
RESX S{nate 1,5) ma

=T Resat cancsd 120 [note 1,8,7) —

Mote:

1. The reset cancel includes also required time for loading 1D bytes, VCOM setting and other satngs from
OTP to regisgters. This koading is done every time when there is HW reset cancel time {7T) within S mg
after a rsing edgeof RESX.

2. Spike due to an electrostatic discharge on RESXA line does not caise imegular system reset according o

the Table 43,
Tabie 42 Reset Descript
RESX Pulse Action
Shoriar than Sus Reset Rejected
Longer than Sus Reset
Beheaen Sus and HSus Fesat storts

3. During the Reszefiing pencd, the dispiay will b2 blanked (The display iz entering bianking sequence, which
maamLm me B 120 ms, when Resel Sians in Skeep Out mode. The display remains the biank state in
Sleep In mode. ) and then refum fo Default condition for Hardware Reset.

4, Spike Rejeclion alzo applies during a valid reset pulse as shown below:

s Ranal s peoapbad
I l TFam l |
 — S e
S T
_..H...L Lees fean 200 widlh positve soike will be repeched

Figure 103 Positive Moise Pulse during Reset Low
2. When Reset applied during Sheep In Mode,
6. When Reset applied dunng Skeep Ot Mode.
7, Itis necessary to wait Smaac after releasing RESX before sendng commanids. Also Sleep Out command
cannct be sent for 120msec.
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8. CTP Specification

8.1 Electrical Characteristics
8.1.1 Absolute Maximum Rating

Item Symbol Min. Max. Unit Note
Power Supply Voltage VDD 2.7 3.6 v 1
I/O Digital Voltage VDDIO 1.71 3.6 v 1
Operating temperature Top -40 +85 T -
Storage temperature Tst -55 +150 C -

NOTES:

1. If used beyond the absolute maximum ratings, FT5446U may be permanently damaged. It is strongly recom-
manded that the device be used within the electrical characteristics in normal operations. If exposed to the
condition not within the electrical characteristics, it may affect the reliability of the device.

8.1.2 DC Electrical Characteristics (Ta=25C)

Item Symbol| Condition Min. Typ. Max. | Unit | Note
Digital supply voltage VDD 2.8 3.3 3.6 Vv
I/O Digital supply voltage VDDIO 1.8 3.3 3.6 Vv
Normal operation mode
, lopr - 9.8 - mA
Current consumption
VDD=2.8V
Monitor mode Ta=257C
. mon 3 0.5 - mA
Current consumption MCLK=
17.5Mhz
Sleep mode
. |st - 75 = uA
Current consumption
ViH 0.7Vobbio - Vbbio \Y
Level input voltage
ViL -0.3 - 0.3Vooio| V
VoH lon=3mA |0.7Vbbio - - \Y
Level output voltage
VoL lo.=4.5mA - - 0.3Vppio| V
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8.2 AC Characteristics

AC Characteristics of Oscillators

ltem Symbol | Uit Test Condition Min. Typ. Max. | Note
OSC clock 1 Foscl MHz WDD3 = 2.8V, Ta=257T 62.7 64 65.3

Item Symbol Unit Test Condition Min. Typ. Max. MNote
OSC clock 2 Fosc2 MHz VDD3 = 2.8V, Ta=257T 50 51.2 52.4

Table 3-3 AC Characteristics of TX & RX
Item Symbol Test Condition Min Typ Max Unit Note

TX acceplable clock fix 50 150 400 KHz
TX output rise time Txr -- 210 -- ns
TX output fall ime Tixd -- 210 -- ns
RX input voltage Trxi 1.2 - 16 W
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8.3 POWER ON/Reset Sequence

Reset should be pulled down to be low before powering on and powering down. 12C shouldn’t be used by
other devices during Reset time after VDD powering on (Trtp). INT signal will be sent to the host after
initializing all parameters and then start to report points to the host. If Power is down, the voltage of supply
must be below 0.3V and Tpdt is more than 1ms.

— g s

(. NN m=emnm i e fn e P
|
@ VO L =

Hegat e E Lﬂ"" Sep
INT T > T o gt .
12¢ e 2
Ve 4I/I l roin g ==

Figure 3-5 Power on Sequence (Dual power)

I i b Twdr
_.hl__’..._-li _ﬂ_.F_._._._

Reget b ¥ ; [ I e S
INT E }r m —
126 SOTTK, SN 2

Figure 3-6 Power on Sequence (Single power)
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Reset time must be enough to guarantee reliable reset, the time of starting to report point after resetting
approach to the time of starting to report point after powering on.

Povwer : é

Re s U
11 N N
14 e e

Figure 3-7 Reset Sequence

Table 3-5 Power on/Reset Sequence Parameters

Parameter Description Min Max Units
Tris Rise time from 0.1VDD to 0.9VDD - 5 ms
Tpdt Time of the voltage of supply being below 0.3V 5 -- ms
Trip Time of resetling to be low before powering on 100 - s
Tvdr Reset time after VDD powering on 1 -- ms
Trsi Time of starting to report point after resetting -- 200 ms
Trst Reset time 1 - ms
Tpio Time of IOVCC to be high before powering on 0 ms
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8.4 12C Timing

FT5446U supports the 12C interfaces, which can be used by a host processor or other devices.

The 12C is always configured in the Slave mode. The data transfer format is shown in Figure 2-4.

SDA_’\'/)(XXX\/\X}(XX}.

I
|
| ACK from ACK from :
[

P

|
: I slave Teceiver :
e m AN N A NASLLS T
; |
b I 2 36 7 8 9 1 2 378 9 | |
repeat START Stop

Figure 2-4 [2C Sernal Data Transfer Format

SLV addr Data[n] Data[n+1] Data[n+2]
- P

[S] A[6:0] W A D[7:0] A D[7:0] A D[7:0] B

Figure 2-5 12C masfer wrile, slave read

SLV addr Data[n] Data[n+1] Data[n+2]
P P

Af6:0] R[ A D[7:0] A D[7:0] A D70l [N

Figure 2-6 12C masfer read, slave wrile

Table 2-1 lists the meanings of the mnemonics used in the above figures.

Table 2-1 Mnemonics Description
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Mnemonics Description

S 12C Start or I2C Restart

Al6:0] Slave address

RI'W READMRITE bit, ‘1’ for read, '0'for write

A(N) ACK(NACK) bit
P | STOP: the indication of the end of a packet (if this bit is missing, S will indicate

the end of the current packet and the beginning of the next packet)

12C Interface Timing Characteristics is shown in Table 2-2.

Table 2-2 12C Timing Characteristics
Parameter Min Max Unit
SCL frequency 1] 400 KHz
Bus free time between a STOP and START condition 13 us
Hold time (repeated) START condition 06 us
Data setup time 100 ns
Setup time for a repeated START condition 06 us
Setup Time for STOP condition 06 us

Your Reliable Display Panel and Touch Embedded Solution Enterprise

For more information about comprehensive display panel and touch embedded solution, welcome contact us at: https://www.youritech.com
info@youritech.com



VW.OURIlech

— kB E S — Product Specification ETO20WQ21-KT

9. LCD Module Out-Going Quality Level

9.1 VISUAL & FUNCTION INSPECTION STANDARD

9.1.1 Inspection conditions

Inspection performed under the following conditions is recommended.
Temperature : 25+5°C
Humidity : 65%+10%RH
Viewing Angle : Normal viewing Angle.
lllumination: Single fluorescent lamp (300 to 700Lux)
Viewing distance:30-50cm
]
A Ty

/' - Upper

e 2 | Polarizer

Bottom glass  Upper Glas
T 4
.-E-’

" Light Source Bottom Polarizer

9.1.2 Definition

Zone D

Zone B Zone A

\%IiHH:HHHHH:HHHHHHHIEE /

EEiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii-:/ZoneC

Zone A : Effective Viewing Area(Character or Digit can be seen)

Zone B : Viewing Area except Zone A

Zone C : Outside (Zone A+Zone B) which can not be seen after assembly by customer

Zone D : IC Bonding Area

Note:As a general rule ,visual defects in Zone C can be ignored when it doesn’t effect product function
or appearance after assembly by customer
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9.1.3 Sampling Plan

According to GB/T 2828-2003 ; , normal inspection, Class II
AQL:

Major defect Minor defect
0.65 1.5
LCD: Liquid Crystal Display , LCM: Liquid Crystal Module, CTP: Capacitive Touch Panel

Classification of defect
No | Iltems to be inspected Criteria
s
1) No display, Open or miss line
) 2) Display abnormally, Short
1 Functional defects . o il
3) Backlight no lighting, abnormal lighting.
etc Major
2 Missing Missing components and etc
_ _ _ Overall outline dimension beyond the drawi
3 Outline dimension ng is not allowed,deformation and etc
4 Color tone Color unevenness, refer to limited sample
Light dot,Dim spot,(Note1)
5 Spot/Line defect Polarizer Air Bubble,
Polarizer accidented spot and etc. Minor
) Good soldering , Peeling off is not allowed
6 Soldering appearance
and etc.
7 LCD/Polarizer/CTP Black/White spot/line, scratch, crack, etc.

Note1: a) Light dot: Dots appear bright and unchanged in size in which LCD panel is displaying under
black pattern.

b) Dim dot: Dots appear dark and unchanged in size in which LCD panel is displaying under pure red, green,
blue picture.
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9.1.4 Criteria (Visual)

Number Items Criteria(mm)

1.0 LCD

Crack/Broken

NOTE:

X: Length

Y: Width

Z: Height

L: Length of IT X Y 7
O, <Inner border line of t <T

T: Height of LCD he seal -

(1) The edge of LCD
broken

(2)LCD corner broken

<3.0mm <L <T

(3) LCD crack

Crack
Not allowed
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Spot defect

A

/

2.0
X

d=(X+Y)/2

@ light dot ( black/white spot , pinhole, stain, etc.)

Acceptable Qty
Zone
Size (mm) A B c

®=<0.15 Ignore

0.15<®=<0.25 3(distance=10mm)
: Ignore

0.25<P=<0.4 2(distance=10mm)

©>0.4 0

) Dim spot ( light leakage. dent. dark spot, etc)

Acceptable Qty

one
Size (mm) A B c
®<0.15 Ignore
0.15<®=0.25 3(_distance =10mm) Ignore
0.25<®=<0.4 2(_distance=10mm)
¢>0.4 0
3 Polarizer accidented spot
Zone Acceptable Qty
Size (mm) A B c
®=<0.2 Ignore
0.2<®=<0.5 2( distance=10mm) Ignore
®>0.5 0
@Polarizer Bubble
Zone Acceptable Qty
Size (mm) A B c
$=<0.2 Ignore
0.2<®=<0.4 3(distance =10mm) Ignore
$>0.4 0
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3.0

LCD Pixel defect

Pixel bad points

Item Zone A Acceptable Qt
Random N<2
Bright dot | 2 dots adjacent N<0
3 dots adjacent N<0
Random N<2
Dark dot |2 dots adjacent N=<0
3 dots adjacent N=<0
1. Minimum Distance Between
Bright dots.
Distance 2. Minimum Distance Between
dark dots smm
3. Minimum Distance Between
dark and bright dot.
Total bright and dark dot N=<4
Note:

A) Bright dot: Dots appear bright and unchanged in size in which
LCD panel is displaying under black pattern.
B) Dark dot: Dots appear dark and unchanged in size in which

LCD panel is displaying under pure red, green, blue picture.

C) 2 dot adjacent = 1 pair = 2 dots

Picture:
2 dot adjacent 2 dot adjacent
2 dot adjacent (vertical) 2 dot adjacent (slant)
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Line defect (LCD

/Polarizer backlight bla ) Length(m Acceptable Qty
L Width(mm)
ck/white line, scratch, m) A B C
stain) ®=<0.05 Ignore Ignore
4.0 T 0.05<W<0.06 L<4.0 N<3 Ignore
— e
W il T Secgeh 0.06<W<=0.08 L<3.0 N<2
W=>0.08 Define as spot defect
N : Count

Electronic Componen | Not allow missing parts, solderless connection, cold solder joint, mi

smatch, The positive and negative polarity opposite

5.0
ts SMT.
1. Color: Measuring the color coordinates, The measurement standa
Display color& Brigh rd according to the datasheet or samples.
6.0
tness. 2. Brightness: Measuring the brightness of White screen, The meas
urement standard according to the datasheet or Samples.
LCD Mura/Waving/ Not visible through 5% ND filter in 50% gray or judge by limit sampl
7.0 e if necessary.
Hot spot
gP CTP C
pver Acceptable Qty
Related i
sensor acc Size () A B C
idented ®=<0.1 Ignore
8.0 black/white 0.1<®=<0.2 K R
: spot 0.20<®<0.25 2 N Ignore
0
®>0.25
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A table Qt
Width(mm) Ignore cceptable Qty
CTP Cover (mm) A B C
®<0.05 Ignore Ignore
scratch 0.05<W=0.06 L<4.0 N<3
0.06<W=0.08 L<3.0 N<2
0.08<W Define as spot defect
Acceptable Qty
Zone
. C
CTP Cover | | Size (mm)
Pinhole/ L $=<0.1 Ignore
ack of ink 0.1<®=<0.25 3(distance = 10mm)
0.25<®$=<0.3 2(distance =10mm)
®>0.3 0
: Acceptable Qty
CTP Bondi Size ®(mm)
A B
ng bubble/ ®<0.1 Ignore
accidented 0.1<®<0.2 B B
spot 0.2<9<0.25 _
®>0.25 0
Assembly .
) beyond the edge of backlight <0.2mm
deflection
CTP cover
X Y z
broken
Z<cover 1
X<<0. 5mm Y<<0. 5mm
X : length hickness
Y : width . ¢
Circuitry broken is not allowed.
Z : height
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CTP cover X Y z
broken Z<cover
X<<0. 3mm Y<<0. 3mm )
X - length thickness
* Circuitry broken is not allowe
Y : width d.
Z : height
Criteria (_functional items)
Number ltems Criteria (mm)
1 No display Not allowed
2 Missing segment Not allowed
3 Short Not allowed
4 Backlight no lighting Not allowed
5 CTP no function Not allowed
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10. Reliability Test Result

Item Condition Inspection after test
High Temperature Operating 85°C,96H
Low Temperature Operating -30°C, 96HR
High Temperature Storage 85°C, 96HR

Inspection after 2~4hours

Low Temperature Storage -30°C, 96HR
storage at room

High Temperature & High temperature, the sample

+60°C, 90% RH ,96 hours.

Humidity Operating shall be free from defects:
-30°C,30 min < 85°C,30 min, 1.Air bubble in the LCD;
Thermal Shock (Non-operation)
Change time:5min 20CYC. 2.Non-display;

C=150pF, R=330,5points/panel 3.Missing segments/line;

ESD test Air+8KV, 5times: Contact:+6KV, 5 times: 4.Glass crack;

5.Current IDD is twice
(Environment: 15°C~35°C, 30%~60%).

higher than initial value.
Frequency range:10~55Hz, Stroke:1.5mm g

Vibration (Non-operation) Sweep:10Hz~55Hz~10Hz 2 hours for each direction of
X.Y.Z. (6 hours for total) (Package condition).

Box Drop Test 1 Comner 3 Edges 6 faces,80cn(MEDIUM BOX)

Remark:

1.The test samples should be applied to only one test item.

2.Sample size for each test item is 5~10pcs.

3.For Damp Proof Test, Pure water(Resistance > 10MQ) should be used.

4.In case of malfunction defect caused by ESD damage, if it would be recovered to normal state after resetting, it would be
judged as a good part.

5.Failure Judgment Criterion: Basic Specification, Electrical Characteristic, Mechanical Characteristic, Optical Characteristic.

6. The color fading mura of polarizing filter should not care.
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11. Cautions and Handling Precautions
11.1 Handling and Operating the Module

(1) When the module is assembled, it should be attached to the system firmly.

Do not warp or twist the module during assembly work.

(2) Protect the module from physical shock or any force. In addition to damage, this may cause improper operation or damage to
the module and back-light unit.

(3) Note that polarizer is very fragile and could be easily damaged. Do not press or scratch the surface.

(4) Do not allow drops of water or chemicals to remain on the display surface.

If you have the droplets for a long time, staining and discoloration may occur.

(5) If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth.

(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane.

Do not use ketene type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. It might permanent damage
to the polarizer due to chemical reaction.

(7) 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.

(8) Protect the module from static; it may cause damage to the CMOS ICs.

(9) Use finger-stalls with soft gloves in order to keep display clean during the incoming inspection and assembly process.

(10) Do not disassemble the module.

(11) Protection film for polarizer on the module shall be slowly peeled off just before use so that the electrostatic charge can be
minimized.

(12) Pins of I/F connector shall not be touched directly with bare hands.

(13) Do not connect, disconnect the module in the “Power ON” condition.

(14) Power supply should always be turned on/off by the item 6.1 Power On Sequence &6.2 Power Off Sequence

11.2 Storage and Transportation.

(1) Do not leave the panel in high temperature, and high humidity for a long time.

It is highly recommended to store the module with temperature from 0 to 35 ‘C and relative humidity of less than 70%

(2) Do not store the TFT-LCD module in direct sunlight.

(3) The module shall be stored in a dark place. When storing the modules for a long time, be sure to adopt effective measures for
protecting the modules from strong ultraviolet radiation, sunlight, or fluorescent light.

(4) It is recommended that the modules should be stored under a condition where no condensation is allowed. Formation of
dewdrops may cause an abnormal operation or a failure of the module.

In particular, the greatest possible care should be taken to prevent any module from being operated where condensation has

occurred inside.

(5) This panel has its circuitry FPC on the bottom side and should be handled carefully in order not to be stressed.
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