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This module uses ROHS material
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If there is no special request from the customer, TRULY SEMICONDUCTORS LTD. will not reserve the tooling
of the product under the following conditions:
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1.There is no response from the customer in two years after TRULY SEMICONDUCTORS LTD. submit the samples.
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And correlated data (including quality records) will be reserved for one year more after tooling is discarded.
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B GENERAL INFORMATION
FEREMIR
Item of general information Contents Unit
T H kS Li¥na
LCD Type & anw IS TFT/TRANSMISSIVE/NB /
Recommended Viewing Direction
L L e . ALL O’ Clock
B A 7 16 o°
Module area (W x HxT) 3
" - 142.48x%185.50>8.97 mm
BRSNS (8 x six)R)
Viewing area (WxH) 2
; X 7 129.87x172.50 mm
AL (8 x &)
Active area (WxH) 2
N -~ 127.872x170.496 mm
AR (% x &)
Number of Dots i [% 768><1024RGB /
Pixel pitch (W x H) 2
N, e 0.1665>0.1665 mm
BERAIB(5E x =)
Driver IC IXz)4E i L HX8290*2+HX8695*1 /
Interface Type & 12574 LVDS interface /
Input voltage % A\ FEL & VCC3.3V =3.3V VL=12V \Y;
Module Power consumption
. TBD m
Bibhofe v
Colors {0 8 bit mode :16.7M /
Backlight Type #5)28%! LED /
Recommended Frame Rate 60 by
PR HE A A T i
TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.4




TRULY “HSem:

TFT3P7533-E

Version: 0.1

Jul 04, 2023

B EXTERNAL DIMENSIONS

SR

1 I 2 I ¥ 4 D I 6
These drawings and specifications are the exclusive properties of TRULY, which are furnished for evaluation only on a confidential basis. Customer No.
. \ HEWRERIERE X
: | o !
FPC FOLD SHIPMENT [ e
O AR FT
142.48+0.30(0D)
. (50 2 < 6304040 —
T" CONLLCM PIN ASSIGNMENT
Conz L P ASSIGMENT
5 CONI Data CON2 Data B
Pin__|Symbol Pin [ Symbol
5 I |vecsav v
z 7 VCC3aV 3 T VL-12V
1 5 [owae o) 5 aun
] 4 fhix Ny |4 [GND 4oL ]
1 E o N e i
b—Hsomo0 6 |Linko* ¢ Voo
7 |GND
c T — § Lk - c
9 [Link I+
10 [GND
11 |Link2-
12 |Link2+
=p 3 |GND =
14 JCLKIN
b 15 JCLKIN+
16 [GND
. 17 [Link>- D
18 [Link 3+
U 19 [BIST
e HIES
| N ] S -
oo 2 = ]
wic %W; :RIGIB SECTION A4
B Vi DETAIL PIXEL ( SCALE 200:1) B
1D DISPLAY TYPE: 530" TFT normally ack TRANSMISSIVE
] 2 icopmveR e . —
Rt - CUSTOMER APPROVE AMEND SHOE TRULY
NTHE OPERATING TEVPERATURE RANGE. FNCTION BE NOT FILURE) - -
ZEX?E’CT&NKWFWR[ S0CTOSIC ‘ , Mechanical Electrical |/\ g | PRODUCT ND; DR'AW NO. . REV
v SUALLER THAN LCNIVA O\ EACH SIDEAEAKWHILE T SHOULD BE ATLEAST0 VM LARGER. A BB R, 20230406 | Topmace TFT3P7533-E CSWLCM0075| C
2 THAN LCD AA ON EACH SIDE
5 . s T4 LCRIE] LA Y . 5ok s Tk
S IENING ANGLESONTS0R0 deg VP DR Rty AN|  TAICAIFRC, SR 20230329 0.3 [ DWN K SN %
AN | fommonan s, sonmeevan | 20230328 | £3° [ HEH aPPD M
NO. CONTENT DATE H=3- @—\Nm IN SCALE |UNIT mm ‘SHEET‘ /1
T 7 3 = T T 5 T 6
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B ABSOLUTE MAXIMUM RATINGS
WIRSH

Parameter of absolute Symbol Min Max Unit
maximum ratings 2% 55 /M SN FAA

Supply voltage
Lot R VCC3.3V -0.3 4.0 Vv

BL Supply voltage

BLEN Input voltage

BLEN i\ HJE BLEN -0.3 28 Vv

Vepim Input voltage

Vv -0.3 28 V
Vepim HIAHJE PDIM

Operating temperature

o . T - I
(R op 30 80 c

Storage temperature

o TST - °
(TR S 30 80 c

Humidity

- 0,
ow RH 90%(Max60 T) | RH

Note: Absolute maximum ratings means the product can withstand short-term, NOT more than 120 hours.
If the product is a long time to withstand these conditions, the life time would be shorter.

B UE AR PR R AE 7 it BE R BT AR 52 HOVE L, AN el 120 /NI o SR A TR AE AR BR 26 AF, A
577 i PR A5 FH 75 i o

B ELECTRICAL CHARACTERISTICS
ek

DC CHARACTERISTICS
HstE

Parameter of DC Symbol Min Typ Max Unit
characteristics &% = B/ME | BAE BAE BAHT

Supply voltage
B R VCC3.3V 32 3.3 3.4 v

Input Current vdd i (76) (91) mA

AN

Date for reference in parentheses, 55 A EE (L 4t 2%

VER: A5 WA A0 AR R e i B T U A B O R 5 R, BT LAE 4 DL b i e SR AR 1 B R T AR S
5 AT 5 T BUR I TC 05 Bl R MEREER AR 8 o I A A, TESRFTAN Truly A, LABRORAN Truly 8 H I HURRE — 5.
Note: The initial code and application circuit used for this module is based on the typical votage value we set. Please
set the module working condition as above typical voltage value. If different, the mdoule may not reach the best display
performace or display abnormally. So please double check with Truly R&D technicians about the display module driving
voltage setting if you use other voltage setting. Ensure the display driving voltage setting is consistent with Truly.

Backlight circuit DC CHARACTERISTICS

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.6
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TFT3P7533-E Version: 0.1 Jul 04, 2023
BB ERR
Parameter of DC Symbol Min Typ Max Unit
characteristics ¥ 5 B/ME WARE | BKXME | B
Supply voltage for BL
BL Hi/E VL 10.8 12 13.2 Vv
Input Current(When VL=12V)
VLA12VEHA B i ' TBb ] TR mA
PWMI/EN Logic Low Threshold
PWM/EN ik HL - HLE Vi 0 ] 04 v
PWMV/EN Logic High Threshold
PWM/EN & HiFHUE Vin 18 ] 24 v
PWM input frequency
i A% fewm 100 30,000 Hz
PWM Duty 0
PWM 5 7 [t Duty 5 - 100 Yo
Date for reference in parentheses, % 5 N £ #5 X it 2%
Truly testing condition : Ta=25C, VL=12V+/-0.2V, Duty=100%
*The LED driver IC contained in LCM
*HOGIKEN IC R RAERBLH 11,15 G UK g it e S A L B3R
B BACKLIGHT CHARACTERISTICS
Bt Sse
Item of backlight . . .
characteristics 3 B Symbol | Min. Typ. Max. | Unit Condition
Forward voltage IEA & | VF - 24 - V If=180mA;Ta=25C
Number of LED 4T % - - 3*8 - Piece |-
Connection mode X 7K | pg - | Paralleliserial | - |- :

Date for reference in parentheses, %5 A # i it =%
Using condition: constant current driving method 1f=180mA(+/-10%).
R A TR I KN 7 252 1f=180mA(+/-10%).

TRULY SEMICONDUCTORS LTD.
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B ELECTRO-OPTICAL CHARACTERISTICS

i
Item of Note
electro-optical | Symbol Condition 2/ Min Typ Max | Unit | Remark %
characteristics 7 ondition B/AME | BRUE | BKME | AL | ER e
TH
Response time
g Tr+ Tf - (25) (40) |ms |FIG1. |4
Contrast ratio
ot b i Cr oo (300) | (800) - - FIG 2. 1
Luminance 0=0°
uniformity 8 WHITE Ta=25°C (70) (80) - % FIG2. |3
BI5
Surface
Luminance Lv (400) | (700) - cd/m? |FIG2. |2
KEE
Viewi | & =90° 70 80 - deg | FIGS3.
ra'neé’zmg angle ) o = 270° 70 80 - [deg [FIG3 |,
04876 @ =0° 70 80 - deg |FIG3
& =180° 70 80 - deg |FIG3
NTSC ratio
- - - - - 0 - -
s AT ® ’
Red x - (0.6208) - -
Red y - (0.3312) - -
A .
chromaticity =52 Xy @=0° (01563 FIG2. |5
LY TN =259 - . - -
CIE €/ ALhx Blue y Ta=25C - (0.0569) - -
White x - (0.3056) - -
White y - (0.3267) - -

Date for reference in parentheses, 55 A EE (L it 2%

AR PLESCHSHURTE LCD IRE) B AN G IR S SF AR MR S5 T I, A (8 AN R BR B 26 A0, 1 S B0 A Truly k.
Note: The above optical data is based on the typical value we set for display module including LCD and backlight driving. Please check with
Truly if you use other driving voltage parameter.

Notel.  Contrast Ratio(CR) is defined mathematically by the following formula. For more
information see FIG 2.:
Contrast Ratio(CR) = Average Surface Lumi_nance Wi_th all white p?xels (P1, P2, =+ )
Average Surface Luminance with all black pixels (P1, P2, ------ )

#EL XEERBHU N AR HEE. HEILFIG 2.,
X = BoR B AR (P 1, P2, e ) /SR P T PS5 R T R (P

Note2.  Surface luminance is the LCD surface luminance with all white pixels. For more
information see FIG 2.
Lv = Average Surface Luminance with all white pixels (P1, P2, ------ )

#FiE2. RMFERA TR CETER, WM, HEIFIG 2..

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.8



TRULY® LCD MODULE TFT3P7533-E Version: 0.1 Jul 04, 2023

Lv =FIWRHEE (P1, P2, - )

Note3.  The uniformity in surface luminance (6 WHITE) is determined by measuring luminance at
each test position, and then dividing the maximum luminance of all white pixels by minimum
luminance of all white pixels. For more information see FIG 2.

S WHITE = Minimum Surface Luminance with all white pixels (P1, P2, ------ )
Maximum Surface Luminance with all white pixels (P1, P2, -«---- )

B3, ISR s A E R, MRPLRIPIMI AR, SR 5 P9 A B 1) /M
Dl KB . EWFIG 2. .
YA =AME FRIER/ME (P1, P2, - ) /EBET RS ERANE (P,

Noted.  Response time is the time required for the display to transition from White to black(Rise
Time, Tr) and from black to white(Decay Time, Tf). For additional information see FIG 1..

#iEA. WARINAE Tr CETRRTED 5T CRFERE) B0 Tr it 87 B o i e
71 PR C I T 5 SIS TR, T i 3o 8 68 I T 6 D S s 1 B0 T 7 I (] 8 FIG 1. o

Note5.  CIE(X, y) chromaticity is the Center point value. For more information see FIG 2.
FUES. wFEE O A 2 Rlx, vE. FERFIG 2.,

Note6.  Viewing angle is the angle at which the contrast ratio is greater than a specific value.  For
TFT module, the specific value of conrast ratio is 10; For monochrome and color stn module, the
specific value of conrast ratio is 2.The 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.

6. AL FaxS O R T55 T — MR e N AT AVa X TRTRE, % bR
EoN10, XFREEBE, CSTNBE, XTHUEERFEM N2, HMA R (B, R4 (yHD [FZ
B (FEECTLCDRRIM) ZIAIH R fkE L. FERFIG 3. .

Note7.  For Viewing angle and response time testing, the testing data is base on Autronic-Melchers’s
ConoScope. Series Instruments. For contrast ratio, Surface Luminance, Luminance uniformity and
CIE, the testing data is base on CS-2000 photo detector.

BT, AR N A, AR L T Autronic—Melchers’ s ConoScope. 541, 1M
XFHE, RiHse, WSIEE, CIEAAMR, MR # 4 % T-CS-2000 photo detectors

Note8.  For TN type TFT transmissive module, Gray scale reverse occurs in the direction of
panel viewing angle
Uk, INBATFTA3ds ™ iy, FERL A T 0] 2 R AE IR % o

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.9
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FIG.1.  The definition of Response Time
M 2 s [R) 5 X

100%
@ 90%

Optical
Respons

1006 [f---esmsomneeececechess "

black

FIG.2.  Measuring method for Contrast ratio, surface luminance, Luminance uniformity,CIE
(X, y) chromaticity

XEORE, RMEFREL, WHBE, CIEASRRIRT A
| H >

5 Points diagram

9 Points diagram
Fig2 Notel For TFT Module Test point:9 points(as 9 Points diagram )
A:H/6 B:V/6
H,V : Active Area(AA) size
Measurement instrument: CS-2000; Light spot size @&=5mm, 350mm distance from the LCD
surface to detector lens.

Fig2 Note2 For non-TFT Module and Dot-Matrix type Module
2.1 If the minimum side size is bigger than 20 mm,the testing method is the same as TFT module.
2.2 If the minimum side size is less than 20 mm, then testing 5 point datas (as 5 Points diagram),
BothAand B are 5 mm.
2.3 Measurement instrument: CS-2000 is priority selected to measure.
Light spot size @=5mm, 350mm distance from the LCD surface to detector lens.
2.4 Measurement instrument : ConoScope will be selelected to measure If CS-2000 cannot meet
the measurement requirement.
Light spot size &=0.2-2.0mm. About 2-3mm distance from the LCD surface to detector lens,
but suggest to confirm the best distance on focusing the picture to be clearest when actually
measuring.

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.10
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Fig2 Note3 For non-TFT Module and non-Dot-Matrix type Module
The test point is defined by the fact size and shape of module,but the center point and four edges
should be selected.
3.1 Measurement instrument: CS-2000 is priority selected to measure..
Light spot size @=5mm, 350mm distance from the LCD surface to detector lens.
3.2 Measurement instrument : ConoScope will be selelected to measure If CS-2000 cannot meet
the measurement requirement.
Light spot size &J=0.2-2.0mm. About 2-3mm distance from the LCD surface to detector lens,
but suggest to confirm the best distance on focusing the picture to be clearest when actually
measuring.

FIG.3.  The definition of viewing angle

A E X
=0
Up z
®=90
(12:00) B/
Y\ y
Left : Right
®=180 il =0
(9:00) (3:00)
Down
©=270
(6:00)
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B INTERFACE DESCRIPTION
M 5E iR
CONL1 Interface
Interface (I:{)(r)mect to % When not
NO.#O | Symbol %2 N/ mg g | Description 3% in use A
FFs FARY

%3
1 VCC3.3V Power supply | Power Supply, 3.3V (typical) -
2 VCC3.3V Power supply | Power Supply, 3.3V (typical) -
3 GND(AG_GND) | Ground Must connect to GND. -
4 GND Ground Ground -
5 LinkO- ] LVDS DATA 0- -
6 LinkO+ I LVDS DATA 0+ -
7 GND Ground Ground -
8 Link1- I LVDS DATA 1- -
9 Link1+ I LVDS DATA 1+ -
10 GND Ground Ground -
11 Link2- I LVDS DATA 2- -
12 Link2+ I LVDS DATA 2+ -
13 GND Ground Ground -
14 CIKIN- | CLOCK IN NEGATIVE FOR LVDS -
15 CIKIN+ | CLOCK IN POSITIVE FOR LVDS -
16 GND Ground Ground -
17 Link3- | LVDS DATA 3- -
18 Link3+ | LVDS DATA 3+ -
19 BIST | 1G'e|\?E)PIN. No connection, must be open or conncet to Open/GND
20 SC I Scan direction select: -
SC=LOW, Right to Left, Down to Up;
SC=HIGH, Left to Right, Up to Down.

CON2 Interface
Interface Svmbol 1/0O or connect When not
NO.#H ?%/rg 0 to #IA/H BR | Description $#id inuse 4
Fre Y R il
1 VL P Power Supply for LED driver. -
2 VL P Power Supply for LED driver. -
3 GNDL P Ground -
4 GNDL P Ground -
5 BLEN | LED driver Enable Pin , High avtive. -
6 VPDIM i PWM input pin -
TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL p.12
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B INTERFACE TIMING
BOBF
Power on seguence:
A.1f VSP and VSN are generated by PFM circuits:
vectiziF Ei '}"I\T_J. i"‘- :I"‘
s OO0 O DD 0D D0 D DD 00 a0 nOCOOC oo
Vs oy : Don't care : | ! : ! ! ! ! ! ! !
HS/DEDCLK W I Don'tcars | [ ] Narmal
AESETE Hgousg I
EEPROM cad ‘_&:’m‘ .
VODDVODDIF 12 o1 T3V =
VoL v normal
\'Gt:i W 4 ol
VSDP w T
VEDN w . norpel
Source W - J-\"S["rslTDasl'?arr Nor'ralldisnay |

Note: (1) Registers R01h,-R02h, R03h, HSETPASS[3:0}; HSETNUM[10:0], GATEPASS[3:

Himax for suggestions.

0], GATENUM[10:0] in page0
and all registers in.page 7 (LVDS seitings) should be set before STBYB is pulled to 1.
(2) If the application system is not able to completely follow the power on sequence shown above, please contact

(3) The valid LVDS signals‘(clock pair and all data pairs in toggling state) must be consistent with panel

resolution and input timing.spegification.

(4). The application system can apply LVDS signals from point A (VCC is ready and not reset completed), B
(reset completed and in standby mode), or C (reset completed and non-standby mode).
(5) If the system has no need for SPI or I2C command in the power on phase, there is no STBYB input sequence
requirement. But STBYB can not come before VCC1.

Figure 6.1: Power-on sequence with PFM

TRULY SEMICONDUCTORS LTD.
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Power off sequence:
A.If VSP and VSN are generated by PFM circulits:

N §1 0100100 00000400010 RRAELIRIREEERNNININNNNN N T -

v I I I | | [ owies

HS/DE/DCLK | Wormal : : ‘ | Don't care o
STRYE —|

Discharped by Jeakap

Dischargad by leakale

rmal
armal Diischanged with VSN,
val v v
v
VGL el
vGH sarmal -
vsDP el -
VEDN rmal .
cas
VoMPHMLO T o
VOGMNHMALO oy
VooM marmal
Sours Marmal display Power off patierm

(2 frames) w

Figure 6.3: Power-off sequence with PFM

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.14
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PORCH SETTING

IC SPEC:
Parameter Symbol 1ﬂ?;:c;tt;§ﬂ’63
Min. Typ. Max.

DCLK frequency Focue | 490 50.0 79.7

Horizontal valid data th 1024

Hsync pulse Width thpw 10 12 255

Hsync back porch trbe 5 16 255

Hsync front porch fhip 24 26 260

1 Horizontal line tn 1053 1066 1331

Vertical valid data tua 768

Vsync pulse width tupw 1 3 20

Veync back porch tubp 2 5 255

Vsync front porch tuin ] 8 260

1 Vertical field ty 773 781 998

Frame rate FR - 60 -
{5 A A5 -
Symbol Value Unit Remark
H-Active 1024 Dclk -
V-Active 768 Line -
VBPD 2 Line -
VFPD 9 Line -
VSPW 3 Line -
HBPD 4 Dclk -
HFPD 30 Dclk -
HSPW 12 Dclk -
FrameRate 60 Hz -
DOTCLK 50.2 MHz Notel

Note: Customer’s Porch Settings need to be confirmed according to MCU requirements and display effects.
Please consult our technical department for detail information.

VER: B ER Porch e ERE FR MCU ER K ERBRFKHE, HARE BIERARMMEARE.
Notel: DOTCLK=FrameRate *( H-Active +HBPD+HFPD+HSPW)* ( V-Active +VBPD+VFPD+VSPW))
7.4

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.15
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B REFERENCE APPLICATION CIRCUIT
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Please consult our technical department for detail information.
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B RELIABILITY TEST CONDITIONS

EECYERR 0% i
No

Test Item

Test Condition

Inspection after test

FFs R H R A FWrhn
High Temperature Storage ,
1 B . +
e E 80+2°C/200 hours
Low Temperature Storage .
2 (R IEAE X -30=£2°C/200 hours Inspection after 2~4hours
H H storage at room temperature,
3 :gg 'I;emperature Operating 80+2°C/120 hours the sample shall be free from
i R AF defects:
Low T ture Operati w N
4 g}% ﬁ:ﬁpera ure PTG |30+ 2°¢ /120 hours };ﬁﬁ*)ﬁi 2@2‘%@ Lo
7N = (1L 1
5 Temperature Cycle storage | -20+2°C~25~60+2°C X 10cycles JEREE T E
R IEIAFT (30min.) (5min.) (30min.) 2~4 /NI DA A REREAT
Damp proof Test operating . . HEFISTMARAG 7, B dh A SOV
Frequency: 10HZz~55Hz~10Hz %ﬁﬁquj‘iﬁ_ e LCD;
Vibration Test AmplltUde: . 15mm, 2.Sealleak; %TJ-D*/A\HE,
7 JEv e X, Y Z dlre_cyon for total 3hours 3.Non-display; A&7
(Packing condition) 4.missing segments; JF%
5.Glass crack; HEFEmLHE;
Drop to the ground from 1m height, | 6.Current Idd is twice
8 Dropping test one time, every side of carton. higher than initial value. H
PRI (Packing condition) Ui 1dd K THINER 2 £%
Voltage:+8KV R:330Q2 C: 150pF
ESD test M .
9 4 R Air discharge, 10time
Remark: VE&:

1.The test samples should be applied to only one test item.
BB L G T H A i) — AT E .
2.Sample size for each test item is 5~10pcs.
BN H HRE R BCE Y 5~10
3.For Damp Proof Test, Pure water(Resistance>10MQ) should be used.
X TR RS, 8 AR I FH 7K Db 250 HIBEL K T L0MBR U8 ) 4 7K o

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.

D SR p R T O, TR — B TR R RERE R AL IE 8, AR 7= i BRI
5.EL evaluation should be excepted from reliability test with humidity and temperature: Some defects such as black spot/blemish can happen
by natural chemical reaction with humidity and Fluorescence EL has.
HEL R B AT SEVE AL i s M 25 A 2 o 23 R 2R 1 AR A 2 S E T 77 A 8 e EBE , P e AN v i e J 2 A DN R A
6.Failure Judgment Criterion: Basic Specification, Electrical Characteristic, Mechanical Characteristic, Optical Characteristic.

AT b BE A ARG R SRR LB 0 O U RF IR
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B INSPECTION CRITERION

K b
® "
TRULY = 0UTGOING QUALITY STANDARD PAGE 1 OF 5; Edition: AF
TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA TET-LCD Module product

This specification is made to be used as the standard of acceptance/rejection criteria for TFT-LCD
module product

1. Sample plan

Sampling plan according to GB/T2828.1-2012/1SO 2859-1: 1999 and ANSI/ASQC Z1.4-1993,
normal level 2 and based on:

Major defect: AQL 0.65
Minor defect: AQL 1.5
2. Inspection condition

Viewing distance for cosmetic inspection is about 30cm with bare eyes, and under an environment
of 600-1500Lux light intensity, all directions for inspecting the sample should be within 45<against
perpendicular line. ((Normal temperature 20~25°C and normal humidity 60+15%RH )

3. Definition of Inspection Item.
3.1 Definition of inspection zone in LCD.

Zone A: character/Digit area

Zone B: viewing area except Zone A (Zone A+Zone B=minimum Viewing area)
Zone C: Outside viewing area (invisible area after assembly in customer’s product)
Fig.1 Inspection zones in an LCD

Note: As a general rule, visual defects in Zone C are permissible, when it is no trouble for quality
and assembly of customer’s product.

3.2 Definition of some visual defect

Because of losing all or part function, bad pixel dots appear bright
and the size is more than 50% of one dot in which LCD panel is
displaying under black pattern.

Bright do I"I

Dots appear dark and unchanged in size in which LCD panel is
displaying under pure red, green, blue picture, or pure whiter picture.

Dark dot

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL p.18
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TRULY © 0UTGOING QUALITY STANDARD

PAGE 2 OF 5; Edition: AF

TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA

TFT-LCD Module product

4. Major Defect

TRULY SEMICONDUCTORS LTD.

Item | Items to be Inspection Standard Classification
No. inspected P of defects
1) No display 2) Display abnormally
. 3) Missing vertical, horizontal segment
Functional -
4.1 4) Short circuit
defects .
5) Excess power consumption
6) Back-light no lighting, flickering and abnormal lighting major
4.2 | Missing Missing component
Outline L . .
4.3 di . Overall outline dimension beyond the drawing is not allowed
imension
5. Minor Defect
Classifica
ltem | ltems to be Inspection Standard tion of
No. | inspected defects
Acceptable Qt
Zone P Qty
A+B
Lco< | 43’<iep | 77<too< | Lep> | ©
43" <7” 10.1” 10.1”
Bright pixel dot 1 1 2 3
Bright dot Dark pixel dot 3 4 4 4
>1 fdark dot 2 bright dots adjacent 0 0 0 0 5 Minor
defect 3
2 dark dots adjacent 0 0 0 0 %
(9°]
Total bright and
dark dots 4 > 6 !
Note: Minimum distance between defective dots is more than 5 mm; Pixel
dots’ function is normal, but bright dots caused by foreign material and
other reasons are judged by the dot defect of 5.2.
Acceptable Qty
Zone A+B
Dot defect Size (mm) Lco< | 43'<1ob< | 7’<tov< | Lep> | ©
1)/ 43" 7 10.1” 10.1”
¢ <0.15 Acceptable
o> Acceptable Acceptable Acceptable
' 0.15<® <0.20 > .
52 | ¢ =(x+y) /2 3 5 Minor
0.20<® <0.30 S
4 5 6 2
0.30<® <0.50 0 =y
® >0.50 0 0 0 0
Note: 1. Minimum distance between defective dots is more than 5 mm;
2. The quantity of defect (adjacent dots) is zero in operating
condition.
TRULY CONFIDENTIAL P.19
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® .
TRULY = OUTGOING QUALITY STANDARD PAGE 3 OF 5: Edition: AF
TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA TFT-LCD Module product

5. Minor Defect
ltem | Items to be . Classifica
No. inspected Inspection Standard (tjleofr; ch
Zone Acceptable Qty
Size (mm) A+B
i LCD< | 43"<ILCD | 7"<L(D< | LCD>
s Linear Length Width 43 -7 101" 101" iror
. |
defect Ignore | W<0.03 | Acceptable | Acceptable | Acceptable | Acceptable |
0.03<W< 3
L<5.0 0.10 3 4 5 6 g,_
L>50 | W>0.10 0 0 0 0 &
5.4.1 Polarizer Position
(i) Shifting in position should not exceed the glass outline dimension.
(i) Incomplete covering of the viewing area due to shifting is not allowed.
5.4.2 Dirt on polarizer
Dirt which can be wiped easily should be acceptable.
5.4.3 Polarizer Dent & Air bubble
Zone Acceptable Qty
A+B
_ LCDS | 43"<LD< | 77<LOD< LCD> C
Size (mm) 4.3 7 10.1” 10.1”
d <0.20 Acceptable | Acceptable | Acceptable | Acceptable N
(@]
0.20<P < &
0.50 3 4 > ¢ |3
=2
| ® >0.50 0 0 0 0 ®
Polarizer .
5.4 defect Minor
5.4.4 Polarizer scratch
i) If the polarizer scratch can be seen after cover assembling or in the
operating condition, judge by the linear defect of 5.3.
ii )If the polarizer scratch can be seen only in non-operating condition
or some special angle, judge by the following:
Zone Acceptable Qty
Size (mm) A+B
, LcD< | 43’< | 7’<Lop< | Lcp> | C
Length Width 4.3 LCD<7” 10.1” 10.1”
|gnore W<0.03 Acceptable | Acceptable | Acceptable | Acceptable | >
(@]
< < o
1.0<L< | 0.03<W=< 3 4 5 6 8,
5.0 0.20 o
L>50 | W>0.20 0 0 0 0 @
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® .
TRULY = 0UTGOING QUALITY STANDARD PAGE 4 OF 5: Edition: AF
TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA TFT-LCD Module product
5. Minor Defect
Item | Items to be . Classification
No. inspected Inspection Standard of defects
MURA Using 3% ND filter, it’s NG if it can be seen in R,G,B picture.
5.5 Whitg(’)?'ac" Visible under: ND3%:; D=0.15mm, Acceptable; Minor
(MURA) | 0.15mm<D=0.5mm, N=4; D>0.5mm, Not allowable.
(i) Crack
Cracks are not allowed.
Minor
crack
(ii) TFT chips on corner
Minor
56 Glass
' defect X Y Z Acceptable
Not more than the
< < <
<30 | <30 thickness of glass N=3
Chips on the corner of terminal shall not be allowed to extend
into the ITO pad or expose perimeter seal.
(iii) Usual surface crack
Minor
X Y Z Acceptable
<15| <15 th more than the N<4
thickness of glass
It is only applicable to the upper glass of LCD.
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® .
TRULY = OUTGOING QUALITY STANDARD PAGE 5 OF 5: Edition: AF
TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA TFT-LCD Module product
6. Module Cosmetic Criteria
Item . . Classification of
No. Items to be inspected Inspection Standard defects
Difference in Spec. Not allowable Major
2 Pattern peeling No substrate pattern peeling and floating Major
No soldering missing Major
3 Soldering defects No soldering bridge Major
No cold soldering Minor
4 Resist flaw on PCB Visible _copper foil (0.5 mm or more) on substrate Minor
pattern is not allowed
5 FPC gold finger No dirt, breaking, oxidation lead to black Major
6 Backlight plastic frame No deformatlpn, cracl_<, brea_lklng, backlight positioning Minor
column breaking, obvious nick.
7 Marking printing effect No dark 'marklng, incomplete, deformation lead to Minor
unable to judge
8 Accretion of metallic | No accretion of metallic foreign matter (Not exceed Minor
Foreign matter ©0.2mm)
9 | Stain No stain to spoil cosmetic badly Minor
10 | Plate discoloring No plate fading, rusting and discoloring Minor
Solder amount a. Soldering side of PCB Minor
Solder to form a ‘Filet’ all around the
1. Lead parts lead. Solder should not hide the
lead form perfectly. (too much)
b. Components side
(In case of ‘Through Hole PCB’) H Minor
Solder to reach the Components side of PCB.
2. Flat packages Either ‘Toe’ (A) or ‘Seal’ (B) of Minor
the lead to be covered by ‘Filet’. A Jﬁ
Lead form to be assume over
Solder.
3. Chips (B3/2)H>=h>(1/2)H 1 Minor
AR
11 |
4. Solder ball/Solder | a. The spacing between solder ball and Minor
splash the conductor or solder pad S
h >0.13 mm. The diameter of ¢ h
solder ball d <0-15 mm. d ¢ @ _
b. The quantity of solder balls or ¢ h Minor
solder splashes isn’t beyond 5 @
. 2
in 600 mm .
C. So!der balls/Solder splashes do not violate minimum Major
electrical clearance.
d. Solder balls/Solder splashes must be entrapped / Minor
encapsulated or attached to the metal surface .
Note: Entrapped/encapsulated/attached is intended to
mean that normal service environment of the product will
not cause a solder ball to become dislodged.
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® . Jene .
TRULY ~  wsmssisesig 1T, 35T A AF
WiH: IhEeit &t A br i TFT-LCD 2l i,

XA HRG S RAE N TET-LCD R4 M= e fuAn 4 ro bt .
1. fibkeETHRl
F IR HRE 77 58 GBIT2828.1-2012/1SO 2859-1: 1999 1 ANSI/ASQC Z1.4-1993 Level 1T X434 i ] LA
sz BRI S T
HFE: AQL 0.65
BERi: AQL L5
2. KA Ar
R ARSI, ANV 7 ) WL 22 BE B9 PR RS A 3 IRAE 30cm, 7 600-1500Lux HYGAT MRS R, fREF
AT 77 AR 5 N TE 36 T 7 11 45 5 DA, IR o6 3 B2 RV P2 43 iy 20~25°C, 604 15%RH)
3. kBN EX
3.1 LCD k5 X 5E X

X3 A FF 5 B s X

Xk B: X (B A XD (A X+B X=g/MILIX, FXTTHEEHAIAR VA XEED

X C: WX AME CBIHRARL KR VA IXAh, 2P HLEENLE B A S X )

n FE: LCD [ X e L

HRE: (EXI C HEFHAIEREE, (EAG W G R P ds, vrhii.
3.2 LCD B4 n sk Fe i L

UG 2R 5843 B A T D e 3 Ok 5 8508 ) ) HE B FE AR v K
F50%dot i) 5 K IRFE & .

NN
= r_l:“
TUL N

ATFTR /R 4L, 42 A4 A T I, WAR R ffE i A ik
R, AR,
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® - o _
TRULY ~  1tmuststatstin H2700, 500 A AF
WiH: Dhagit&sa & br it TFT-LCD #4107 i
4, BRI
WiH | fw&EmH 62X b v BRRE 432K
1) ANEIR 2) EINFH
4.1 | ThRedRFE | 3) HREl 4) %
5) KH 6) T, NIREE 7w
H
4.2 B ik s b oeastt
4.3 | AMRSE | ARRVEANIR S KT AR ST
5. BHHLE
. B RE 4
GH | B Kotk ng\
- REETE T
A+B
Lco< | 43"<1op | 77<wop< | Lep> | ©
4.3” <77 10.1” 10.1”
BT 1 1 2 3
= I ERR 3 4 4 4
> lﬁé\%fi” AHIAB I &
i
ﬁﬁﬁﬁ@rﬁﬂga&ﬂ%%& 0 0 0 0
S =YsE (=] 4 5 6 7
BV BEAIEESELFAT 5 mm; B S ThEEIER, MH S
JEL R 51 R ) e ) e B R 4 B 5.2 R ik B A 5 o
CIE:A e 1¢E!
X3 A+B
” ” C
LCD< 4.3" <D< 7" <D< LCD>
R—f (mm) 437 7”7 10.1” 10.1”
©—> Uk I U
5.2 | ®=(xty) 12 0.15<® <0.20 , . &
0.20<®d <0.30 i
4 5 6
0.30<®d <0.50 0
® >0.50 0 0 0 0
v 1. PREREEG S AR 2 A 0K T 5 mm;
2. i, FHAR A ERREE R TSR N<O.
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TRULY © s msisiiasinm $3T 5T HUAAF
WiH: DIREMR&Aa A br it TFT-LCD 417 i
5. BRERG
WiH | f&mH KAk [;;iﬁj\
X 15, CIE:A & qE
R (mm) A+B
e - LcD< | 43"<Lcp | 7’<top< | Lep> | C
53 U B K% Ui 43" <7” 10.1” 10.1” .
. £ =] T
Zn% | W<0.03 | #k R Bl U
L<5.0 0'030ng< 3 4 5 6 il%
L>50 | W>0.10 0 0 0 0
541wyt E
(D) RN IAL B A SV I 33 1 A1 Bl R~
(i) TR B FET X AR e v AL, BRI
5.4.2 it LI R
TR G R, . .
5.4.3 fm)e M, S HREE
X 15 CIE: A& gE|
A+B
LCD< | 43"<LD< | 7/<LOD< LCD> C
JR~F (mm) 4.3 77 10.1” 10.1”
@ <0.20 Bk Bk Bk Bk
0.20<d < B
0.50 3 4 5 6 m
. d >0.50 0 0 0 0
54 mﬁﬁﬂ iz
8]
5.4.4 fw't i XIJR
(i) WA RIIR A A 2 B E B AT 4 FRESE L, T2 1R
5.3 LR BRHIEAT A E 5
(i) W R RRAAE AN ERAE 1247 50 T BOE Rk M V& 4 RE
UL, D N FRAEEAT HE
X 45, CIE:3 e g
R~F Cmm) A+B
" . LcD< | 43’< | 7’<uon< | Leo> | C
K il 4 4.3 LCD<7" 10.1” 10.1”
2 W<0.03 il 2l Bl Bl
1.0<Ls | 0.03<W B
5.0 0.20 3 4 > 6 it
L>5.0 W=>0.20 0 0 0 0
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TRULY © wwmastianim HATL LS TG KA
H : eI &t A i v TFT-LCD H4H 7™ i
5. BRukIA
HH | fAmH A A ENERAES
MURA | f# [ 3%ff) ND Filter, 7& R,GB i ~F5&, AE8E WA NG
5.5 | mympe | Visible under: ND3%; D=0.15mm, Z.i; 7
(MURA) | 0.15mm<D=0.5mm, N=4; D>0.5mm, A f¥F.
(i) 24t
HEERN RV
L2

crack

(ii) TFT LM

®
5.6 | BEFEHLKA
X Y Z P2
<3.0 | <30 | IEEEEHEERE N<3
N AWEA RVFIEM R 1TO 51 2R 853 fih S RS, (IR S e
o
(DEapzss
2

X Y z P
<15| <15 | PNEEEBEHEHERE N<4

A& LCD METHAR .
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TRULY © wsormsamsioein: WO, HE I kAR
H : eI &t A i v TFT-LCD 27
6. HLHAIFTE
15 Ko AL H Atk et 4 3
1| 58 R. YR Fo¥F &
2 | KR T S VRS 2 P R i 9 5 R i 52 &
TR IR, R w
3| EERAK s H DR PR i
B BLA LR . i
4 | PCB I R B % E A o LAH 6 (2<0.5mm) B
5 | FPC & T4 AR BTG Yy 7T S A K BB &
6 | WoRihE RREA . ZE. Jlr, 58 RORET & B .k 7
7| e R RAVFTRIBM . R, BT RTCE A 7
8 |EZ&EER whAEZ&EFR (@<0.2mm) ®
9 |5 A T R IR S TS [
10 | &) SR B R 7
TP a. PCB X if 7t 51 A i
JCEeSIAT R TN LTl
131 B RIRER S . /ini
b AV b “oFit W #
PCB IRAIFL”) fot Esfin
F|PCB Juff. .
2.5 jHidsp 3k BEER A BIERER B BRI J_j/C—_C ®
A B
P IR ARSI .
R (3/2)H>h>(1/2) H — 2%
11 | R
4 1B ER IR A [Fi o P B B Ak S 2 %
BB h>0.13mm, EH4% d<<0.15mm.
2 h
b. £ 600 “F Jj KA s
i s Ak O D$ i
C. JREBIERIRIEA SOVRE R B AR (0) E
d. FEEERIR T i B B T4 R 7
e [ /M BRIk, $E 0@ AL
B AL S8,
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B PRECAUTIONS FOR USING LCD MODULES

fE R EM
1 Handing Precautions
MEEE R
1.1 The display panel is made of glass and polarizer. As glass is fragile. It tends to become or

1.2

1.3

14

1.5

1.6

chipped during handling especially on the edges. Please avoid dropping or jarring. Do not
subject it to a mechanical shock by dropping it or impact.
TR BE AR G . BT IR NE R, AR T R I RN X . 1R
IEBRIE 8RB . AN REHLIRAEHE .
If the display panel is damaged and the liquid crystal substance leaks out, be sure not to get any
in your mouth. If the substance contacts your skin or clothes, wash it off using soap and water.
IR BoRF IR s its, VIZIN . G0 SR i 5 R s Rk, 1 e
FH B S AT K ik
Do not apply excessive force to the display surface or the adjoining areas since this may cause
the color tone to vary. Do not touch the display with bare hands. This will stain the display area
and degraded insulation between terminals (some cosmetics are determined to the polarizer).
T 20N K 7)1 BoR B BUGERAL, S5l GEAR N .. AZH T RN
B, X8 S IR SR DXORH B i 2 (R R 48 25 e ) (— S84 UL FH ' HR e 1)) o
The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully. Do not touch, push or rub the exposed polarizers with anything
harder than an HB pencil lead (glass, tweezers, etc.). Do not put or attach anything on the
display area to avoid leaving marks on it. Condensation on the surface and contact with
terminals due to cold will damage, stain or dirty the polarizer. After products are tested at low
temperature they must be warmed up in a container before coming in to contact with room
temperature air.
T8 55 R s AR TP T R O B e HL G s s AN LR B2 AR AT A
JERT HB RS (S, BT B, 3B RsUEERE RGN . NERE
SR, B ALE SRR DX DA B R IR IR . VA E 2 I AN R 2 RN B I D '
PAAEARIER T S, 5 %I Sl R RS A% N TR .
If the display surface becomes contaminated, breathe on the surface and gently wipe it with a
soft dry cloth. If it is heavily contaminated, moisten cloth with one of the following solvents
- Isopropy! alcohol
- Ethyl alcohol
Do not scrub hard to avoid damaging the display surface.
IR R R3S, AT WA B R BT A R . iR zis L H
BB R ) A P R
- Hh
- IR
TH2)H 1B L e iR SR T
Solvents other than those above-mentioned may damage the polarizer. Especially, do not use
the following.
- Water
- Ketone
- Aromatic solvents
Wipe off saliva or water drops immediately, contact with water over a long period of time
may cause deformation or color fading. Avoid contact with oil and fats.
B SR BRI IS, FoAd i R v e s 0 ot Fr s e i) 238 S s FH DL 5711«
-7K
-Fil
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1.7

1.8

1.9

1.10

111

1.12

1.13

-F7 KT

RYARIE?-S T ST S REIRSY) €53 LSSl Sty 1 G ik e L R R i 8
Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is accelerated
by water droplets, moisture condensation or a current flow in a high-humidity environment.

5 R T A /N R D FE AR FEE e, AR D RKORG | VR A R AR SRS T

SGEERTOY) /1B 8
Install the LCD Module by using the mounting holes. When mounting the LCD module make
sure it is free of twisting, warping and distortion. In particular, do not forcibly pull or bend the
I/0 cable or the backlight cable.

o F 22 FLAR VR A o A, 22 2y — S ANEEES il L AN AR I . SRR E R A

MR, 2 e e 6L
Do not attempt to disassemble or process the LCD module.

TR ER R s
NC terminal should be open. Do not connect anything.

I LT T, AN EDERAT A g8
If the logic circuit power is off, do not apply the input signals.

U R R R R WO R, ANEE IS S .
Electro-Static Discharge Control, Since this module uses a CMOS LSI, the same careful
attention should be paid to electrostatic discharge as for an ordinary CMOS IC. To prevent
destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

B TR R s A ] CMOS %, 5 ) S R A . % CMOS g ff, %

FrnlE SR . AP IERF IR, JERRST & B TAE .

- Before removing LCM from its packing case or incorporating it into a set, be sure
the module and your body have the same electric potential. Be sure to ground the body when
handling the LCD modules.

T R S AL AN R A, ERUERTHRT A AR AR [ ) R A

SEPRREHLNS, AT EEREHE .

- Tools required for assembling, such as soldering irons, must be properly grounded.
Make certain the AC power source for the soldering iron does not leak. When using an
electric screwdriver to attach LCM, the screwdriver should be of ground potentiality to
minimize as much as possible any transmission of electromagnetic waves produced sparks
coming from the commutator of the motor.

- M T RAaE sk, ZrriEhe, RO HACm A, A8 wm. HB

HEE e S, AN, AT e AR FE B4 ) 2 K A8 AR B FELRE D

- To reduce the amount of static electricity generated, do not conduct assembling
and other work under dry conditions. To reduce the generation of static electricity be careful
that the air in the work is not too dry. A relative humidity of 50%-60% is recommended. As
far as possible make the electric potential of your work clothes and that of the work bench
the ground potential.

- APAER A, AMETRAR B ERE. VBEKER R, TR —EA

FORF . BEUCHXHEE N 50%-60%. AT GEAE VR K TAE ARFN TAE & 8.

- The LCD module is coated with a film to protect the display surface. Exercise care
when peeling off this protective film since static electricity may be generated.

- VB R BEHUCR A — MR IR 75 N0 ERAE LD 7 R 7 5 A i FL ) 7

A
Since LCM has been assembled and adjusted with a high degree of precision, avoid applying
excessive shocks to the module or making any alterations or modifications to it.
H VB S s AR A PR B MR T o i, R A AR BRI K o b B A BE
Mo
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- Do not alter, modify or change the shape of the tab on the metal frame.

- ANENHERAE LR IR,

- Do not make extra holes on the printed circuit board, modify its shape or change the
positions of components to be attached.

- ANEAEENH AR AR EESEAN L, B SORARECE B e S AR oot AL E

- Do not damage or modify the pattern writing on the printed circuit board.

- ANEEE AR R B 2 AR A R R

- Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal
connector.

- ENAEE SR Y% (SRR BT EAUERESS .

- Except for soldering the interface, do not make any alterations or modifications with a
soldering iron.

- BRIGHAZ AN, ANE S R ARAT AT BE 2

- Do not drop, bend or twist the LCM.

- ANEY AR,
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2 Handling precaution for LCM  FEERBEMEMTE
2.1 LCM iseasy to be damaged. Please note below and be careful for handling.

BB ERIRA SRR, HER U T I LERAE

2.2 Correct handling: TE##E:fE: .
,/ g
\\m«-

As above picture, please handle with anti-static gloves around LCM edges.
B LT BT T B JEERIL .

2.3 Incorrect handling: #&iR#1E:

Y, Q
SE 4gE

Please don’t stack LCM.
e e =
Please don’t touch IC directly. AEER R B —
ANELH B 1C

-

® il

Please don’t hold the surface of panel. Please don’t stretch interface of output, such

R B S 2 T as FPC cable.
R B,

O 4¥ N,

P1 don’t te with sh h
Please don’t hold the surface of IC. pe?lzse ont operate With shafp stck Such as

WANESEAT 1C 1T AN R BRI nF
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3 Storage Precautions f&FEEREN

3.1

3.2

3.3

When storing the LCD modules, the following precaution are necessary.
YRR SR AR B A AR IR LA LR

3.1.1 Store them in a sealed polyethylene bag. If properly sealed, there is no need for the
desiccant.

R ORI E, WERERSY, ARETRA.

3.1.2 Store them in a dark place. Do not expose to sunlight or fluorescent light, keep the
temperature between 0°C and 35°C, and keep the relative humidity between 40%RH and
60%RH.

WEGORAT, S ELE R BR AR RPHOCETOGIT T, ORFFIR BEE O 358% IR B 2 ), £
FRAIGHE R AE40%RH AT 60%RHZ 7]

3.1.3 The polarizer surface should not come in contact with any other objects (We advise you to

store them in the anti-static electricity container in which they were shipped).

Dl )6 P 2 T8 G e AR . CREBUFTE SR By s s ke ) .

Transportation Precautions iz #iiF: 72 2% 17
3.2.1 During shipment, please handle with care. The packaging bag can not be broken, step on
trap. Packaging Carton layer height can not be over two meters. iz id i B 2K
Afig LB B AR A B . R IBAE S 2 m A R I 2K
3.2.2 The transportation process should pay attention to the waterproof and moisture-proof
measures. Product can not be watering. Ethylene sealed bags can not be unsealed. iz#id

REELE AT Bl /K AN B 4 ™ i AN BE K 77 i LM 8 B AR AN AT T

Others H'&

3.3.1 Liquid crystals solidify under low temperature (below the storage temperature range)
leading to defective orientation or the generation of air bubbles (black or white). Air
bubbles may also be generated if the module is subject to a low temperature.

AR AR 2 e[ (IS T ARV L), 2 Bk a4 0 (REED .
I RAEPRAE TAGIR T, WA,

3.3.2 If the LCD modules have been operating for a long time showing the same display
patterns, the display patterns may remain on the screen as ghost images and a slight
contrast irregularity may also appear. A normal operating status can be regained by
suspending use for some time. It should be noted that this phenomenon does not adversely
affect performance reliability.

A Rt R AR ) TAE TR — N EBoR B %, HEN SRR, tahil
BRI O AN o A5 1A P — B 1) 5 AT Ak E@JE“‘#‘WQ o WHLRA S HRY
Wi 14 e T SEME

3.3.3 To minimize the performance degradation of the LCD modules resulting from destruction
caused by static electricity etc., exercise care to avoid holding the following sections when
handling the modules.

A i /I R P58 1t o6 AU e o 55 3 B0t S s BB E BRI, (58 PR I 1 B e

FITR 31 X 3k
3.3.3.1 - Exposed area of the printed circuit board.

- B A AR B iR X 3

3.3.3.2 -Terminal electrode sections.

- BN PR AR ] T X
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4 USING LCD MODULES 1 i & Bk
4.1 Installing LCD Modules %2 i (B /R i B

The hole in the printed circuit board is used to fix LCM as shown in the picture below.
Attend to the following items when installing the LCM.

B 2 6 AR (0 FLH SR [ e W dt o B, W R IR o 2 s R, 3
YV BUF
4.1.1 Cover the surface with a transparent protective plate to protect the polarizer and LC cell.

Wi — 238 W ORGP IR ORGP D e LA

Protective plate

| \ ] Fitting plate
T ————

CAS s CJ o

LCM

4.1.2 When assembling the LCM into other equipment, the spacer to the bit between the LCM
and the fitting plate should have enough height to avoid causing stress to the module
surface, refer to the individual specifications for measurements. The measurement
tolerance should be £0.1mm.

W L2z Bt NI E G I, SR 22 et 2 1) T B N2 A A2 A% ) e JEE DA et B A
KM% L. ZRENVZERARRE. EEAZNMEH. 12K,

4.2 Precaution for assemble the module with BTB connector:
FRASOR A 42 45 2 20 VR it S /s A R R S L
Please note the position of the male and female connector position, don’t assemble or
assemble like the method which the following picture shows

THE RIS S AR LR E, 2B B rERZ )7 K.
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4.3  Precaution for soldering the LCM 3248 ey 2 Z 17

Manual soldering Machine drag soldering Machine press soldering
F LR PlLAR LR PLES AR
No RoHS | 290°C ~350°C. 330°C ~350°C. 300°C ~330°C.
Product Time : 3-5S. Speed : 4-8 mm/s. Time : 3-6S.
AR Press: 0.8~1.2Mpa
RoHS 340°C ~370°C. 350°C ~370°C. 330°C ~360°C.
Product Time : 3-5S. Time : 4-8 mm/s. Time : 3-6S.
IR Press: 0.8~1.2Mpa

4.3.1 If soldering flux is used, be sure to remove any remaining flux after finishing to soldering
operation (This does not apply in the case of a non-halogen type of flux). It is
recommended that you protect the LCD surface with a cover during soldering to prevent
any damage due to flux spatters.

A SRAE T BAESR), S8 OE R G — € ETE BRRIR BRI (BRAR s AL BIIERD
SRR RIS T i 5 DR 47 S 7 o T DA E G R A 7510 3kl 3 AT AT 45308

4.3.2 When soldering the electroluminescent panel and PC board, the panel and board should not
be detached more than three times. This maximum number is determined by the
temperature and time conditions mentioned above, though there may be some variance
depending on the temperature of the soldering iron.

PRI IR FILRBEAR ST, ARG 2 T =ik REIRERE S AN, (BRI
Aok T ) R R PR AT I i) e KA

4.3.3 When remove the electroluminescent panel from the PC board, be sure the solder has

completely melted, the soldered pad on the PC board could be damaged.

MEGEAR_ERL BRI, BEORIERY 8 2R, AN ERIRLRER b BRI .

4.4 Precautions for Operation ~ TAFZATIFE I
4.4.1 Viewing angle varies with the change of liquid crystal driving voltage (VLCD). Adjust
VLCD to show the best contrast.
PRAA . BB A SR 5 H R (VLCD) A2k i AR 4k, RAEVLCD AT o e i AR EUJE
4.4.2 It is an indispensable condition to drive LCD's within the specified voltage limit since the
higher voltage then the limit cause the shorter LCD life. An electrochemical reaction due
to direct current causes LCD's undesirable deterioration, so that the use of direct current
drive should be avoided.
TE R A SR B0 FELR A SRR MR R B . B PR 2 H R S AR MR . B
Lo 1 VR it ) FELAL S OB, RO AL, R I R A LI PR R BV
4.4.3 Response time will be extremely delayed at lower temperature than the operating
temperature range and on the other hand at higher temperature LCD's show dark color in
them. However those phenomena do not mean malfunction or out of order with LCD's,
which will come back in the specified operating temperature.
VO e Ve S5 P ) A ARG P LG 8 IR 22108, el i, R IR R . AR, XA
TS s B TAE N, BoRBRAEiREmER, RORASWE RS .
4.4.4 If the display area is pushed hard during operation, the display will become abnormal.
However, it will return to normal if it is turned off and then back on.
WRAEIEAT ISR P BoR X Z BIHE L, Bk . SR BT R b, Bk S IR
4.4.5 A slight dew depositing on terminals is a cause for electro-chemical reaction resulting in
terminal open circuit. Usage under the maximum operating temperature, 50%RH or less is
required.
P2 vty v B 2 5| RS RN 2 S T T 2 o BT 0 Z0TE B KR AR IR BE 2 9, YRR
NT50% B AT A VB R B
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4.4.6 Input logic voltage before apply analog high voltage such as LCD driving voltage when
power on. Remove analog high voltage before logic voltage when power off the module.
Input each signal after the positive/negative voltage becomes stable.

JEOURS, il i, AEEAR e s, WEREREI L. RPN, Gl
TRl R, FoC@ . R RIS S R EGE Y.

4.4.7 Please keep the temperature within the specified range for use and storage. Polarization
degradation, bubble generation or polarizer peel-off may occur with high temperature and
high humidity.

BEOAEBRAEAIAF A AR VE R N A . il =i vl e LR W IRIB 1L, #2i, W
O v i 9 45 1)

45 Safety %4
4.5.1 It is recommended to crush damaged or unnecessary LCDs into pieces and wash them off
with solvents such as acetone and ethanol, which should later be burned.
S VCKHR IR VR i 2o e S B, VAR AN B, Ol pbdedel, 38 )5 R4
4.5.2 If any liquid leaks out of a damaged glass cell and comes in contact with the hands, wash
off thoroughly with soap and water.

AR SRAEART R MRt G R Y LS5 T, I SR KRR Ut

4.6 Limited Warranty £ R 51T
Unless agreed between TRULY and the customer, TRULY will replace or repair any of
its LCD modules which are found to be functionally defective when inspected in accordance
with TRULY LCD acceptance standards (copies available upon request) for a period of one
year from date of production. Cosmetic/visual defects must be returned to TRULY within 90
days of shipment. Confirmation of such date shall be based on data code on product. The
warranty liability of TRULY limited to repair and/or replace on the terms set forth above.
TRULY will not be responsible for any subsequent or consequential events.
BRASAIANZ P 28] A s, BAZ HE—FEN, RG] B 7R 5 i 5
B, A5 FRERS AT T e SR e HO VRt S s AR B B R T
AL/ R BEGRBE T s A ZIAE Y B R 90 R N IHIEAE A L= i EAR IR E D9 e . {54
TRAZ TUEAXBR TR & Lk e H B2 it EAT 3R AN/ B o 3 b e A AE AT IS O
(BRI A AT ST

4.7 Return LCM under warranty 5 1&
4.7.1 No warranty can be granted if the precautions stated above have been disregarded. The
typical examples of violations are :
TRAB & LA BB VE R S WOR M B S RS o SR B e 97 4m
4.7.1.1- Broken LCD glass.
- SRV it S s R B
4.7.1.2 - PCB eyelet is damaged or modified.
- B 2 AR A LA B AR
4.7.1.3 -PCB conductors damaged.
LRSI AR AR
4.7.1.4 - Circuit modified in any way, including addition of components.
LR SR, AR u AR,
4.7.1.5 - PCB tampered with by grinding, engraving or painting varnish.
B BB AR B RS, REZ], 2iREE
4.7.1.6 - Soldering to or modifying the bezel in any manner.

-HR B B AR B R R
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4.7.2 Module repairs will be invoiced to the customer upon mutual agreement. Modules must be
returned with sufficient description of the failures or defects. Any connectors or cable
installed by the customer must be removed completely without damaging the PCB eyelet,
conductors and terminals.

BRGNS T B A0 T UM BGE 2 7 o AR AR BRI f A 2 e — IR [al . iz
A R A B R R L A AN R BR AR AL, 2R AN 5| e 2 A T il 2 .
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B PRIOR CONSULT MATTER

IR A
1 For Truly standard products, we keep the right to change material, process ... for improving the

product property without prior notice to our customer.

TS B AR i, FRATTOR B AEANIE SN2 P AR 00 T, 3R ™ it P B 1T 5038 SR A 8 B 777 1255 O AL
He

For OEM products, if any changes are needed which may affect the product property, we will
consult with our customer in advance.

X T OEM 77 i, A0SR 5 BT AT < 5o M 2 7 dh MR RE A 63, FRATT S 1R AT AN P R

If you have special requirement about reliability condition, please let us know before you start the
test on our samples.

LS AT EE PR SR A AT R EEOR TR AE AR A A 3RATT

B FACTORY CONTACT INFORMATION
T BRARER

FACTORY NAME: TRULY SEMICONDUCTORS LTD.

L] R ASH A F AR A A

FACTORY ADDRESS: Truly Industrial Area, ShanWei City,GuangDong,China
) HshEe AR A IR TR A Tl

P.C: 516600 URL: http://www.truly.com.hk  http://www.trulysemi.com
MR Zw A : 516600 : M ¥k :http://www.truly.com.hk  http://www.trulysemi.com
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