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B GENERAL INFORMATION

Item of general information Contents Unit
e R LA
LCD Type W hniBnKEM TFT/TRANSMISSIVE,NORMALLY BLACK /
Recommended Viewing Direction
s bp N Full angl O’ Clock
BB (1 ) e o
Module area (W x HxT) 3
. A 27.4x27%1.31
BUSMERS (5 x #ix)%) -
Active area (WxH) 2
N e 24.408%20.137
AR (% x #) o
Number of Dots i 240RGBx198 /
Pixel pitch (W x H) 2
e pr 0.1017x0.1017 mm
BAREGE > &)
Driver IC YXZ)4E B HL K ST7789H2 /
Interface Type 2R SPI + MCU /
Input voltage il A\ HL K 2.8 \Y
Module Power consumption 90 w
BRI AL
Colors A 65K colors /
Backlight Type 56! LED /
TFT0962 Ver: 1.0 -3- 240RGBx/98dots
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B EXTERNAL DIMENSIONS

SMERT

i > \ e 5 Z 2 \ A
- Customer No.:
N—Ya l:‘ IZI — I
SiLCMY’f -j—\‘ jE%l HAZARDOUS SUBSTANCES MANAGEMENT STANDARD
A H H —ﬂ-k / \ z ROHS COMPLIANT
: ROHS COMPLIANT ~AND HALOGEN-FREE
: RESTRICTED SUBSTANCE CONTROL STANDARD. (VERSION: _ )
|| 27.440.20(BL)
89 |——26.81+020(LCD)—-0.30.25
o
S o 24 408 (AA 1.5+0.25 ~41.3140.15 Pin Assignment
g a Rt Uj’l‘:ﬁg' 1 VSS
B i | 2 [ IN\2
3 | RES
1 [N
A 5 [CS
DCX/SCL
L8z WY N s (e 8L
i = 7
|| RS s 8 | VODIO
Seab 9 [V
s 59V0c 10] N
418 11| LEDK
A 12| LEDA
C Q 3Tk
il D7
5] 16
3 : 6] D5
5 T i 7 4
o 1 { 8]
-ﬂ + Bt g 19 2
o i e i 20 D1
7 | [Eaaamaaaas B FPRY Ny 21| DO
- 22 | SDA
S l—7.4——11.920.5+ 23T RD
D H 24 | WR/A0
&
| 0.1017
0.0339
. I R|G|B y
= A(+)®—®—@ K(-)
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Bk °
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B ABSOLUTE MAXIMUM RATINGS

WIRSE

Parameter of absolute
maximum ratings Z%{

Symbol

S/ 11

s

Min
e /IMH

Max
I KAE

Unit
FAAT

Supply voltage for logic
B HLE

VDD

4.6

Supply voltage for IO
e R

VDDIO

4.6

Input voltage

EIRANGERES

VIN

VDDIOH0.5

Operating temperature

#RAEE

Top

60

°C

Storage temperature

(RERITIA

TST

70

°C

Humidity
M

RH

90%(Max60 °C)

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.

i AR BR AL P i e
B0 b (R4 23 i

B ELECTRICAL CHARACTERISTICS

R e SR
DC CHARACTERISTICS
ELIRRFE

TR ACZ WG L, ANATEIS 120 /NN G 2R di I TR AR AR BR A AT, K AT

Parameter of DC
characteristics 2%

Symbol
s

Min
B/ME

Typ Max
HAE | BKE

Unit
BAAT

Supply voltage for logic
W

VDD

24

2.8 33

I/O power supply
B LR

VDDIO

1.65

1.8 33

Input Current

B N LR

Idd

5.8 8.7

Input voltage 'H' level
NG LN

VIH

0.7VDDIO

- VDDIO

Input voltage 'L' level
NS

VIL

VSS

- 0.3VDDIO

Output voltage 'H' level
i 4 v HL

VOH

0.8VDDIO

- VDDIO

Output voltage 'L' level
B A

VOL

VSS

- 0.2VDDIO

TFT0962 Ver: 1.0
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B BACKLIGHT CHARACTERISTICS

DA e
Item of backlight ] . .
characteristics T B Symbol Min. Typ. Max. Unit Condition
Forward voltage I [] F, [ Vf 2.5 2.8 3.2 \Y If=20mA;Ta=25C
Number of LED 4T #% - - 2 - Piece -
Connection mode E#EHKA | P - Parallel | - - -
Using condition: constant current driving method If=20mA(+/-10%).
RS THR AR T7 202 1E=20mA(+H-10%).
B ELECTRO-OPTICAL CHARACTERISTICS
BB
Item of Note
electro-optical | Symbol Condition %/ Min Typ Max | Unit | Remark P
characteristics | #f2 ONCION U1 | B/ | BBl | Bokfl | Bfr | BB | 5
5iH =
Response time
O 16 1] Tr+ Tf - 35 55 ms FIG1. |4
Contrast ratio
oL i Cr oo 300 700 - --- FIG 2. 1
Luminance O=0°
uniformity S WHITE | 1 _5se0 70 80 - % FIG2. |3
B
Surface
Luminance Lv 240 300 - cd/m’ | FIG2. |2
R 5EE
Viewi 1 & =90° 70 80 - deg | FIG 3.
rafgvzmg angie ; @ = 270° 70 80 - deg [FIG3 |
W‘uﬁjﬁilﬂ =0 70 80 - deg FIG 3
& =180° 70 80 - deg | FIG3
NTSC ratio
:f// - - = 65 - 0 - -
A "
Red x 0.5868 | 0.6368 | 0.6868 | -
Red y 0.2995 |0.3495 |0.3995 | -
Green X P 0.2581 |0.3081 |0.3581 |-
CIE (5 ¥ MGreeny |90 0.5503 | 0.6003 | 0.6503 | -
chromaticity =0° FIG 2. 5
CIE {0/ Ak Blue x Ta=25°C 0.1000 | 0.1500 | 0.2000 | -
Blue y 0.0006 | 0.0506 | 0.1006 | -
White x 0.2393 [0.2993 | 0.3593 | -
White y 0.2428 [0.3028 | 0.3628 | -
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, «e-e- )
Average Surface Luminance with all black pixels (P1, P2, «+---- )
TFT0962 Ver: 1.0 -6- 240RGBx/98dots
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L XHERABELT AKX FE . FEILFIG 2. .
SFLE = o A P RIS (P 1, P2, oeeees ) /5 B 1 T PR R T e (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, ----- )

k2. R E RS RSAGEER, MRS, PEWFIG 2. .
Lv =R (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.

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

FVE3. WSRO Won A e, DIKPLRIPIMISERE, AR5 T 9O s B 1 de /ML B
Al KB PEALFIG 2. .
WLy =A i MRS RME (PL, P2, e ) /A R RE (P

Note4.  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..

FVEA. WNNAE Tr CETFRAD ST CREERTR) BT Tr $5 Bos E O i 4 &

AN RO AT EE ), TE 8 s PR s Oy W A 0 7 22N ). FEILFIG 1.

Note5.  CIE(x, y) chromaticity is the Center point value. For more information see FIG 2.
FVES. RO AL 2N, v, 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.

#UE6. WA IRMERER T AR TR E BN R P RLE E, RTETRE, X b (e
10, XFEEBE, CSTNGE, XfECRERFEM A2, MA il B, B4 (Rl [RZ%h
(I B FLCDAR D) 2 [ e fkoE Lo PEILFIG 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.

SVET. A A R IR, IR EE L T-Autronic-Melchers’ s ConoScope. &%, 1M
XPLGRE, Risee, KSR, CIEAARR, A% 55 1°CS-2000 photo detectors

Note8.  For TN type TFT transmissive module, Gray scale reverse occurs in the direction of
panel viewing angle

V8. INTUTRT 43 7 i, ZERMLAA 7 1) 2 R AE IR S 3

TFT0962 Ver: 1.0 -7- 240RGBx/98dots
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FIG.1.  The definition of Response Time
M R e TR R X

> Tr= —Tf e

100%,
90%

Optical
Response

1 %%

white black

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

XTEEE, REFEE, 5K, CIEAFRIRAT %
I 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 J=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.

Fig2 Note3 For non-TFT Module and non-Dot-Matrix type Module

TFT0962 Ver: 1.0 -8- 240RGBx/98dots
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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 &=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
6=0
Up zZ
=90
. N |
3\ y
Left : Right
®=180 ; i ®=0
(9:00) (3:00)
Down
»=270
(6:00)

TFT0962 Ver: 1.0 -9- 240RGBx!98dots
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B INTERFACE DESCRIPTION

0 ik
Intert 1/0 or
nteriace | Symbol | connect to i . Y When not in
%OE.”%% Py N Description it use IR
%3
1 VSS Power supply | Power Ground -
) IM1/2 I Select 4—line.8bit serial I/F when IM1/2=H |
Select 80-8bit parallel I/F when IM1/2=L
This signal will reset the device and it must
3 RES I be applied to properly -
initialize the chip.
4 NC - NO CONNECTION -
Chip selection pin
5 CS I Low enable. -
High disable.
Display data/command selection pin in
DCX/SC arallel interface.
6 L I El)"his pin is used to be serial interface clock VDDIO OR GND
in SPI
7 NC - NO CONNECTION -
8 VDDIO | Power supply | Power Supply for I/O System. -
Power Supply for Analog, Digital System
? VDD Power supply and Booster Circuit. i
10 NC - NO CONNECTION -
11 LEDK LED driver LED Cathode -
12 LEDA LED driver LED anode -
Tearing effect signal is used to synchronize
13 TE 0 MCU to frame memory writing. OPEN
14 D7 1/0 used as MCU parallel interface data bus VDDIO OR GND
15 D6 1/0 used as MCU parallel interface data bus VDDIO OR GND
16 D5 1/0 used as MCU parallel interface data bus VDDIO OR GND
17 D4 1/0 used as MCU parallel interface data bus VDDIO OR GND
18 D3 1/0 used as MCU parallel interface data bus VDDIO OR GND
19 D2 1/0 used as MCU parallel interface data bus VDDIO OR GND
20 DI 1/0 used as MCU parallel interface data bus VDDIO OR GND
21 DO 1/0 used as MCU parallel interface data bus VDDIO OR GND
22 SDA 1/0 SPI interface input/output pin. VDDIO OR GND
23 RD I Read enable in 8080 MCU parallel VDDIO OR GND
interface.
Write enable in MCU parallel interface.
24 WR/AO |1 Display data/command selection pin in | VDDIO OR GND
4-line serial interface.

TFT0962 Ver: 1.0 -10- 240RGBx/98dots
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B REFERENCE APPLICATION CIRCUIT

27 N B

Please consult our technical department for detail information.

VRS BRI AR B AT B

B READ/WRITE TIMING
RGP
8080 parallel interface Read/Write Timing

74.1 8080 Series MCU Parallel Interface Characteristics: 18/16/9/8-bit Bus
Tenw | Tenw
Wik
cSX "Iv’IL | | | %ZEL-!—HTCSF I :
- e =< - - !l T-o
| Tes I Tesa ' I
| | | | [ [
- Vi | I K I
D/ X
v:X | L1 L
| | | [ [
THST T'U\N: | | T.F\H_ | | |
[
WRX NG Twre ;:ZE Twen > :\:
ML
L | | | |
: : | | Tost I I Tonr | g
I I T T
D[17:0] T Vi : | e
write | | o | |
| | | |
| 1 Tres/Tresrm N | TanT | |
| ! | | ! |
| TasT : | Tre/Trorm | I ! _I
| r_l |
RDX Vi I | TrouTroirm 7|;Z|€ TrowWTroHEM | |
|
I | | T |
TRAT/ TRATFM |4——| [ obH ol
D[17:0] Vi |
read l‘rt 'kfu_

Figure 1 Parallel Interface Timing Characteristics (8080-5eries MCU Interface)

TFT0962 Ver: 1.0
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YODI=1.65 to 331, YOD=24 to 331, AGND=0GND=0l, Ta= -30 o 70 ¥

Signal Symbol Parameter Min Max | Unit Description
orcx Tast Address setup time 1] ns )
Tant Address hold time (Write/Head) 10 ns
T Chip select "H" pulse width 1] ns
Tes Chip select setup time (Write) 15 ns
cax Tres Chip select setup time (Read ID) 45 ns )
Trosrm Chip select setup time (Read FM) | 355 ns
Tesr Chip select wait time (WWrite/Read) 10 ns
Teen Chip select hald time 10 ns
T Wiite cycle BB ns
WD TwrH Zontrol pulse "H" duratian 15 ns
TurrL Control pulse "L" duration 15 ns
Tre Read cycle (1D) 160 ns
RO (10 Tron Control pulse "H" duration {10 80 ns When read 1D data
TroL Zontral pulse "L" duration (10) 45 ns
TRCFM Fead cycle (FM) 4450 ns
RO When read from
(FM) TrOHFM Zantral pulse "H" duration (F) a0 ns frame memory
TroLrm Control pulse "L" duration (Fh) 155 ns
D[ 7.0 Tost Oata setup time 10 ns For CL=30pF
Tont Data haold time 10 ns
Trar Fead access time (10) 40 ns
Trateu Fead access time (FM) 340 ns
TapH Cutput disable time 20 a0 ns
8080 Parallel Interface Characteristics
TFT0962 Ver: 1.0 -12- 240RGBx198dots
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Tr <= > TF Tr & | TF
Vi=0.7 x VDDI | | 7Vou=08x VDD |
| | |
Vi=0.3 x VDDI V=02 x VDD
| | |
Te=Tr<=15ns Te=Tr<=15ns
Figure2 Risingand Falling Timing for [/ Signal
ViH = Vi
WRX
ML Vi
RDX

Figure 3 Write-to-Read and Read-to-Write Timing

Note: The riaing tirme and faling time Ty TH of input signal and Falil time are specfied at 13 ns arless. Logic high and iow Bvels are

specfled a5 3080 and 70% of YO0 for Inpudt signals.

4line SPI Read/Write Timing

743 Serial Interface Characteristics {(4-line serial):

— Vi
CSX v N

[P
“ 4 Tsovow/Tsever N
Tl.-.‘-'\i-l
SCL / :ﬁ]\= Touw/Tsi,
v TaewfTsrr | A
CTsos ! Toow |
Vo i |
SDJ‘J‘& ." X E
Vi - ]
PR Tocn
Wiy N
DICX X S
! vy T T :
7- Vi e

DOUT Ll(

Figure 5 4-line serial Interface Timing Characteristics

TFT0962 Ver: 1.0 -13-
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FO=1.65 to 33V, VRO=24 to 23K, AGNOD=0GNO=0I, Ta=-230 to 70 T

Signal Symbel Parameter MIN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Tresn Chip select hold time (write) 15 ns
CEx Tess Chip select setup time {read) G0 ns
Tece Chip select hold time (read) 5H] ns
T vy Chip select "H" pulse width 40 ns
T ey Serial clock oycle (Mrite) 16 ns
: : -write command & data
T e SCL"H" pulse width (Write) 7 ns
ram
T s SCL"L" pulse width (Vrite) b ns
SCL
Tecver Serial clock cycle (Read) 1580 ns
- -read command & data
Taur SCL"H" pulse width (Read) G0 ns
ram
Tar SCL"L" pulse width (Read) G0 ns
Tocs LVZH setup time 10 ns
DiCx :
Toen DVCH hold time 10 ns
SDA, Tzns Oata setup time T ns
(O Tson Data hald time 7 ns
Tarc Access time 10 50 ns | For maximum CL=30pF
DouT o
Tan Dutput disahle time 15 a0 ns Far minimum CL=8pF

Tahlef 4-line serial Interface Characteristics

Note : The rising time and falling time (Tr, Tf) of input signal are specified at 15 ns or less. Logic high and low levels are specified as 30% and

70% of VDDI for Input signals.

8080paralleinterface write protocol

TFT0962 Ver: 1.0
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Tyl 2yl Fdeb b
-:arnmand command cammand
) € ><~~-><~~-><n~x1><~m->< DG

rEsx V|

CSX \
oox AL | N
ROX J B
wex YaValabalaumtatal

Cf17:0] X_Xl H >< (o{lln >< i Xl Mo X ay ><PAM:><PAN. [

——————--————l-———————————————————————————————————————————————------

Host O[1 707 o N o - o - :
HC-SLLCI[LCDX >< Ch >< N >< e Xl Mo >< Fa, ><P~M:><Pﬂm>< -

<

Driver D170 L e .~ |
LCD 1o Host i it Eh et
CMEx write command code Signals on O{17:0], D/CX, RANX, E
PA; parameter or display dala pins during C3xX=1are ignored,

Figure 9 BOBO-=eries Parallel Bus Protocal, Wite to Register or Display RAM

8080 parallel read protocol

TFT0962 Ver: 1.0 -15- 240RGBx198dots
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Read parameter Read display dzta

L

RESX

Cax \

o Navamntammvaral
N ¥ - V.
1) ) D CY G ST CY GO

Hast O{17-0] HiZ
Host o LCD . O ><CMD>— —————— < cru'lt:->— _____________ P
DLnd-ErtE th]><:>— -~ * }— < O & data X P Az >< Plem X

CID: write command code q_'Elf"a s on D[170], DiCx, RAWVK E
PA: parameter or display data pins during CSX=1 are ignored.

Figure 11 B080-series Parallel Bus Protocol, Read Data from Register or Display RAM

4-line serial interface write protocol

rosx T\ —
9 QOO0 77 0000000
iox (°) - X - o)
el rnrel

™ )

Command Command/Parameter

Host <
(MCU to driver)

S UU Ty

CSX can be “H'between parameter/command and
parameter/fcommand SCL, and SDA during CSX="H"
is ignored.

Figure 14 4-line serial interface write protocol (write to register with control bit in transmission)

TFT0962 Ver: 1.0 -16- 240RGBx/98dots
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4-line serial interface read protocol
d-line serial protocol (for ROID1/EDIDZ/REDIDI0ARMDEBROCh/0Dh/OER/OFh command: B-bit read):

(&) r A r %987,

iR R R R e
oo XX
Imterface-l — SOA DD? @@@@@@@ CrYDeEYCeEYdYoaYoeYoly oo o7

~aoa { YorYoeYos Yo Yos o2 Yot Y oo A2 o7

S

(=)

Interfaced

S00 Hi2 Py oeY s uyYoeY o2l oY oo

4-line serial protocol (for EODID command: 24-hit read)

% T 490%,

@__.-
/ /
csx T
see PO OUUOWEIUUL JTO00L Tl
—
DICK <_ >{“ B
\_/ .
PR Y Y LY A Y A VA WA ! P
Intedacre — SDA n?,fna'l:naa,nd;;'r:;}:m‘x'ndﬁncn rm‘jtrzz'qr*-"hr*xn— ------- — r*ﬂ.\-.'nz:r",n'r*c- )
RO L W A W W WY A Y A LA " W o
i
— . —_
soA | "P?‘{Pa,mxmfrﬂimﬂr ‘.:PD HiZ {:r'?}
Y L o
Interfaced -
: Hi-Z Yy =Y =~/
SDO rzzfr:zz;rﬂ‘nrm‘ ------- —{ r~3£r~2;r~ 1r~|:|
LS A L S AN

Dummy clock cycle

TFT0962 Ver: 1.0 -17- 240RGBx198dots
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CSX

SCL

4-line Serial Protocol (for RDDST command: 32-bit read)

R 7/ - %007,

IR R A i

]
J "._n'l

Interface= — SDA

DICX <
(

YanYanYanYanYanYan Y
WorYosYosoeyoayozony oo
(A L W WA W WA Y L

I W

Y Y Y ' I, LY ALY YA S
031 Y030 D29 pe8 - —{ B3 ¥ 02 {( D1 oo b——— {07 )
! P Y EIY 4 (! AN A P ) A )

=y — iz
~ =30a fD'r:cl:-E;TDEJ::D»J-|:c'_i.::c|:(2rn1xlji:l -----
(T R W W Y W A A
Interfaced
0o HimZ YA

na1;mu£mﬂnm._ ....... —{pa'{pz ) Dt ?‘:DD;
. 4 PV L W

h

Dummy clock cycle

4-line serial interface read protocol

B RESET INPUT TIMING

AL P

< |
RES}{W
: i
|

Sharter than Sus
| 1

£

I
|
|
«——Tgy "

Display
status

Mormal operation

X

Curing reset

>< Initial condition
L (Default for HAY reset)

Figure 7 Reset Timing

YOD=9 83 ta 321, VOOE2 4t 23K, AGND=0GNO=0V, Ta=-30~ 70 ¥

Related Pins Symbol Param eter MIN MAX Unit
TRW Feset pulse duration 10 - us
RESx - S (Mote 1, 9) ms
TRT Reset cancel
120 (Mate 1, B, 7) ms
Table 8 Reset Timing
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Notes:

1. The reset cancel includes also required time for loading |D bytes, VCOM setting and other settings from
NVM {or similar device) to registers. This loading is done every time when there is HW reset cancel time (tRT)
within 5 ms after a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to

the table below:

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than Sus Reset

Between 5us and Sus Reset Starts

3. During the Resetting period, the display will be blanked (The display is entering blanking sequence, which
maximum time is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in

Sleep In -mode.) and then return to Default condition for Hardware Reset.
4. Spike Rejection also applies during a valid reset pulse as shown below:

10ps |

le A

Reset is accepted

Wﬂwwuw%"ww
|| 20ns

Less than 20ns width positive spilce will be rejected.

5. When Reset applied during Sleep In Mode.
6. When Reset applied during Sleep Out Mode.
7. It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command

cannot be sent for 120msec.
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B RELIABILITY TEST CONDITIONS
AT SEPE IR A

No. Test Item Test Condition Inspection after test
i S| R &1 H b
High T ture St
1 %1%1 ﬁegpera Hre STOTAEE 1 70 4+2°0/200 hours
Low Temperature Storage .
2 {RHRAT X -20£2°C/200 hours Inspection after 2~4hours
Hish T : storage at room temperature,
3 ;?E Tne;/;peramre Operating 60+2°C/120 hours the sample shall be free from
I'i'j i 1;1% o . defects:
ow lemperature Operating . R 25 5 2R LCD
4 S -10+2°C/120 hours RLEHIN L, LR
e e A FE 0 AUTE 5 9 1E 3 3L
5 Temperature Cycle storage | -10£2°C~25~60+27C X 10cycles JEREE T IRE
A PIEIATF I (30min.) (5min.) (30min.) 2~4 AN B A REIEAT D)
D f Test ti REFIANILARS £, FE AN SOV
6 | piaagite o F | 50T £S5 X 90%RH/120 hours LT B
VA . .
Frequency: 10Hz~55Hz~10Hz %ﬁ; qt;ligzl_:f‘ig'the LCD;
Vibration Test Amplitude: 1.5mm, 2.Sealleak; Ff FIFAN;
7 %}E%iﬁ% X; Y; Z dll‘eCtlon for tOtal 3h0u1’S 3‘N0n_display; Z_\AE-ZZT_\‘;
(Packing condition) 4.missing segments; JHZE
5.Glass crack; HZIEOLHE
Drop to the ground from 1m height, | 6.Current Idd is twice
2 Dropping test one time, every side of carton. higher than initial value.
R (Packing condition) Wit Idd KTHINHE R 2 £
, [EsDes
i A .
Remark:  J17&:

1.The test samples should be applied to only one test item.
BEA MR IR BE ] T A i — AT H
2.Sample size for each test item is 5~10pcs.
BRI H IR S ECE R 5~10 J1.
3.For Damp Proof Test, Pure water(Resistance > 10MQ) should be used.
X TRk, AR (1) F K 250 B T TOMBR AR 2HK 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.

B SR PR R A, T — BUN TS BERS R I, AN A 7 B o

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.

HYEL A A ) SEVE A il i A 1 1, PO 2 2 B AR A A7 i 7 A F e slEOHE  DR L AN A vl it 4 P K Y Tl A

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

P TR A AR, R HUBRRE P D A

TFT0962 Ver: 1.0
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B PRODUCTION PROCESS CONTROL

g R

e rE it BRI E B Production process control

TAEwRE
il
2 EAE SRR AR AR R AR AR L B —
i HIFE4 Name Potential Failure Potential Effects of Potential Cause(s) / Purocess Clontn;Is Prevent
il Mode Failure Mechanisms of Failure
5
{WI of cleaning glass surface
Glass Mixed Function Defec operator's neglect aZi?fg%et ;iﬁ LA S )
YE e THES B W75 2, MERERIALIN RITEM.IR~F
Mo Ui ek b NST PQC patrol
PQC i #r
. Visual&Function . . {WI of cleaning glass surface
Cleaning before IC Crack Defect misoperation and quickset )
1 bonding WA R SR T B BAEARY oo ORI
S B A D e ik e QB AR S
. Visual&Function . . {WI of auto-cleaning
Bad cleaning effect Def machine malfunction .
AR A efect B2 b machine)
SR B T g i e CEBhiE VN ELTE S 1)
ITO damnification Function Defec misoperation afl\c/ivgﬁifci::tm; g glass surface
|TO E:/—‘ IA!:J: /7, bt A/ AN 24 R X N
s ARERIE SR LT A 5 19)
1. operational {WI of the first attaching
environment not polarizer by machine)
blot Visual Defect cleaning enough #AEH | (—kHLUEIELIRSD
75 R AL BH AR {WI of cleaning for polarizer
2. improper operation of | attaching post)
cleaning i iHERIEA W AT SRR 5 1)
{WI of the first attaching
wrong attaching Display Abnormal operator's neglect polarzer by macf;lne))
PQC's check primarily
The first polarizer PQC Fik
2 attaching Pressure asymmetry : N
— YR leak ink Display Abnormal IE AR5 (wi Qf debuggmg for pqlarlzgr
o PrEa e machine malfunction attaching machine)  (Il% /i HLiA
WL HUEEFRS 1Y
Crack Visual&Function ;?Lag;g)llznﬁzmalfunctmn {WI of the first attaching
i R Defect impropef operation of polarizer by machine)
) AL B Sl e cleaning Tty | UHUBHEIARSD
Brightness dot Functional Defect Ece)}ocrlgir;li?% (:)2?;r?zher {Criterion for using polarizer)
Miss align Functional Defect I | machine malfunction EZCKr’“ang;eiiz :;Eg:g
KL REBI b i \ e
Hrth ek Pl CPK, RIS, W a e
{WI of COG-FOG samples
Bonding area dirty Functional Defect I | improper operation of pcrggefzsoccr;]i;g]g»
A ak A | H S A B, N2 - =
3 coG WA BB cleaning THHERIEA Y PQC's check primarily
PQC Hk:
{WI of COG-FOG samples
IC BUMP Distortion | Functional Defect 1Jj | pressure exceeding the E;rgée?:so%]i;gg»
IC BUMP & A standard J£Jjid ; or
PQC's check primarily
PQC ¥
TFT0962 Ver: 1.0 -21- 240RGBx/98dots
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Pressure
asymmetry

S Ji A

Functional Defect Iy

REBR K

improper debugging
WHLAY
machine malfunction
Blas e

{WI of COG-FOG samples
process checking)
COG-FOG fili
PQC's check primarily
PQC &k
machine timing maintain

B I RFR

ACF abnormity

Functional Defect 1y

improper storage and

{WI of COG-FOG samples
process checking)

4 FOG

AAAAA o using of ACF ACF f§/f] COG-FOG #h &
ACF AT o
A ek BAFTHA Y PQC's check primarily
PQC B
. {WI of COG-FOG samples
) . not cleaning enough )
Visual&Function ek o N process checking)
Crack THEAN T
. R Defect S b misoperation COG-FOG fiifs
ALKy ek b s PQC's check primarily
PQC ¥
Miss align Functional Defect 3 | machine malfunction EZcKlf;inPer:i)r;eiis E:]aigt(g:r?
otz i ikt L2 o g

CPK, Iifiher, & iiss

Bonding area dirty
LA Ik

Functional Defect 1y
[N

improper operation of
cleaning iEHAEA Y

{WI of COG-FOG samples
process checking)
COG-FOG #li#r
PQC's check primarily
PQC &£

{WI of COG-FOG samples

FPC damage Visual&Function misoperation process checking)
FPC il e it COCFOG fii
) AL Ty Re R PQC's check primarily
PQC ¥t
{WI of COG-FOG samples
) ) process checking)
improper debugging e
Pressure Functional Defect 3 | JAHLAY COG-FOG %Ehé. )
asymmetry et hi lfuncti PQC's check primarily
T Rk Bl g machine malfunction POC Efh
s i QC A
machine timing maintain
A

ACF abnormity

Functional Defect Iy

improper storage and

{WI of COG-FOG samples
process checking)

e using of ACF ACF fii}{] COG-FOG #lify
ACF 5 BB I e w . .
T ek FALTIA Y PQC's check primarily
PQC ¥
. {WI of COG-FOG samples
) . not cleaning enough .
Visual&Function Sk N process checking)
Crack TH AT
D R Defect misoperation COG-FOG fiifx
) AR T R b B PQC's check primarily
PQC B

Resin coating for
5 protecting IC
[oR7 VS

The STN product
is eroded
STN J™ i J& il

Functional Defect
TSR

The feet of down-lead is
polluted by body
ITO 514 v 4

dressing flow standard in
cleaning room i niES%E

Coating wrong glue

K

Visual&Function
Defect

S Dy RE BRI

operator's neglect

NI 22

{WI of resin coating »
(79 (N Z 1D

uneven glue
JREANY- 3

Visual Defect
A UL

misoperation

B

{WI of resin coating )

CERBAEAR S

glue thick, glue not
full

Visual Defect

misoperation

{WI of resin coating »

W 3o A ARG BAEAY (NI Z D)
1. operational {WI of the second attaching
Th d polari environment not polarizer by machine)
3 e Sztig(\:hilrl]g arizer | ot Visual Defect cleaning enough #AFIN | (ZUHUSTENLIES]D
e Iy 75 R PN B AR {WI of cleaning for polarizer

2. improper operation of
cleaning 5 EEAEAY

attaching post)
M B i i AR 5 1)

TFT0962 Ver: 1.0
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{WI of the second attaching
polarizer by machine)

wrong attachin Display Abnormal operator's neglect

oo 9 i Al MU A

JIRE SIS NN 2, . N
PQC's check primarily
PQC &HH:

Pressure asymmetry . .
leak ink Display Abnormal IS {wi (_)f debugg'mg for polarizer
T o BRI machine malfunction attﬁchlng\machme))b

2% s s R HLRALAENE R 5 1)

Crack Visual&Function ;;Lagggﬂe%malfunctlon {WI of the second attaching
. A Defect improp; operation of polarizer by machine)

~» AR K TH A8 G [ . I,

AN B ) e BB cleaning A A Y CRMUEENE SRS Y

{WI of the second attaching
. . misoperation polarizer by machine)
FPC damnification | /1Sal&Function B AR U35

. ; . ; .
FPC #ith SR % T B e s improper debugging {WI of debugging for polarizer

LAY

attaching machine)
O BB AR S 1)

Brightness dot

Functional Defect

not cleaning enough
before using polarizer

{Criterion for using polarizer)

Resin coating for

= b B[ EOSIONINT BENRITH; E
Coating wrong glue \éi:ftéégt&':umtion operator's neglect {WI of resin coating)
JRE 7K A S T e N A 2 GRIAEAES D

7 protecting FPC uneven glue Visual Defect misoperation {WI of resin coating)
FPC Wil JEAN -3 AP RLR BAEAY CRIAENLFR ST
?L:ﬁe thick, glue not Visual Defect misoperation {WI of resin coating)
NG N L o it = N b
K i P A PSR BAEAR CRIBEARAET )
polarizer scald Visual Defect machine malfunction machine timing maintain
e %t HMILER PG B WA E I RTR
8 DV oven i i machine timing maintain
UV FfL . . misoperation machir ir
Be short of oven \E/)|esfléa(1zlt&Functlon BAEANY BEAE N fRFR
[ 46 A 2 SRS Th B machine malfunction {WI of UV oven)
B 4% ol UV LS S 1)
being air bladder misoperation machine timing maintain
9 Autoclave after autoclave Visual Defect BEARY WA E N RTR
P Pei 5T R R AR IR SN machine malfunction {WI of autoclave)
AR A CHRAEARERR S
Visual&Function . . {WI of function inspection for
Crack Defect misoperation semi-manufactured product)
semi-manufactured . RS . e AN - )
Soods Funcdon Lh. B S J BRARA CER I QC fElAE1)
10 Inspection Visual&Function {WI of function inspection for
1 B D) REAS I FPC avulsion Def misoperation X P
FPC izl efect cernn AR A semi-manufactured product)
AL Ty RE SR K G Fl QC ARk AR T 1)
semi-manufactured Crack Visual&Function misoperation {WI of visual inspection for
11 goods Visual Inspection A R Defect ﬁ'ﬂ’ﬁ%‘ﬁ semi-manufactured product)
Fe 1l AR R bR Th B e s CRdh H il QC ik §-45)
FPC damnification Visual&Function misoperation CWI ‘of general for assembling
FPC fif; Defect B backlight)
% SR B T g iR - (BTG ARNESR 5D
12 BL Assembly BL blot Function Defect misoperation bil\(/;vklligfh?;neral for assembling
éﬂ;{ L b \Zﬁnl“l‘ I L‘tﬁ—i 147, = N IS .
Tt 6T Uy RE Bk B4 BAEAY A A3
BL brightness dot \élsfuaI&Functlon the problem of supplier's {wi _of general for assembling
s i efect mate}’lal backlight)
REEEE S DRI SR} i) (LTSGR
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{WI of welding post for

open circuit Function Defect misoperation I
T HIRESKH PRl O LR
13 Bﬁg%l:ej‘r‘iﬁng ;%O%rt circuit ;;Jgécﬁtjfﬁg Defect ?;;?/sgfgtion gi\r/]\;lrzl;;velding post for
G b A ad FAE AR 5 1)
weak soldering Function Defect misoperation i\r/]\grzl;;velding post for
ek HHEBI PRIER "8 )
mark blur Visual Defect machine malfunction machine timing maintain
o TR C NN B WA E I RFR
14 Mark printing

EIE

wrong printing

Visual Defect

operator's neglect

{WI of mark printing)

VA AR B NN 2 CENFE AR R 545)
Leak checking and | Visual&Function mﬁgl{s};%eitlon {WI of QC post detecion for
Product funcii th damnification Defect operator's neglect operation)
roduct function. the WA B W% Th e erato Lt A A S gt A 3
15 appearance of QC WA B AL RE5 IS T €QC BRI ERAETE 51D
MU Yi6E. AN QC Standard error of customer ) {WI of QC post detecion for
h ; operator's neglect ;
judgment counterclaim IR operation)
Bt i = BR e €QC PRI B AR 5 1)
Crack Function Defect misoperation {WI of finished QC»
WA B T hesk e BAEAY CHtb 0QC FENEFE S 1Y
16 oQC . .
FPC damnification \é'esf‘éi'f‘F“”Ct"’” misoperation (WI of finished QC)
o e S A A =] =)
FPC #if% SIS Ty B e s BAEAY CHh 0QC FEMEFER1D
misoperation
Module damage The quality question | #1EAR2Y {WI of casing and chipment)
WL JORR (7] 8 operator's neglect R R BRI R S 10
N 2
Glass Mixed ggﬁtr?tr:rgaim operator's neglect {WI of casing and chipment)
s I el A2 (AU B TR 2 15)
17 : = BF
Packaging Carton customer , | (W1 of casi d chi y
mimeograph counterclaim %)sr?it);']s neglect _0 Casjﬂg an bc |pment
In number ggﬁtr?tr:rgaim operator's neglect {WI of casing and chipment)
KE 2 PR NN 2 CHE I TR S )
Fixed operator to check the
package
52 NG A
miss check delivery delay lack training Lﬁli}f\yut\]h%ﬁfﬁmation
VB A N2 N e |37 3 N
Wa ANHEILIN H DY SAE management related the
18 OQA package and shipping out
Gi AT R B HAE A B
communication customer lack training and management related the
failure counterclaim approaches package and shipping out
7 BRI AN I w P BR FAIA L (5 Rt | it mE B
chipment
19 ih
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B ROHS TEST REPORT
ROHS JRFruE

Wm&ECd <100ppm
HEEPD <1000ppm
KE& Hg <1000ppm

X RoHS #4Brsk
A& SR Crée+ <1000ppm
Z IR — Kt PBBs <1000ppm
% JRBE KBt PBDEs <1000ppm

B INSPECTION CRITERION
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RS

PAGE 1 OF 5; Edition: AF

TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA TFT-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/ISO 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 dot Irll
Dots appear dark and unchanged in size in which LCD panel is
Dark dot

displaying under pure red, green, blue picture, or pure whiter picture.

PAGE 2 OF 5; Edition: AF
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TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA TFT-LCD Module product
4. Major Defect
Item | Items to be Inspection Standard Classification
No. inspected P of defects
1) No display 2) Display abnormally
. 3) Missing vertical, horizontal segment
Functional s
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 . . . .
4.3 i . Overall outline dimension beyond the drawing is not allowed
imension
5. Minor Defect
Classifica
Item I‘Fems to be Inspection Standard tion of
No. | inspected defects
Zone Acceptable Qty
A+B
LCD< | 43"<LCD | 7"<LCD< LCD> C
43”7 <77 10.17 10.17
Bright pixel dot 1 1 2 3
Bright dot Dark pixel dot 3 4 4 4
5.1 | /dark dot g || Minor
’ defect 2 bright dots adjacent 0 0 0 0 %
2 dark dots adjacent 0 0 0 0 %
(¢}
Total bright and
dark dots 4 > 6 7
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
Dotdefect || .. =~ Lcp< | 437<1ov< | 77<too< | rep> | ©
13/ 4.3” 7" 10.17 10.17
<0.15 Acceptable
Acceptable Acceptable Acceptable
52 0.15< D <0.20 (:l: Minor
D =(x+y) /2 3 e
) 0.20< ®<0.30 3
4 5 6 s
0.30<d<0.50 0 o
®>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.
PAGE 3 OF 5; Edition: AF
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TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA TFT-LCD Module product
5. Minor Defect
Classifica
Item I‘Fems to be Inspection Standard tion of
No. | inspected defects
Zone Acceptable Qty
Size (mm) A+B
. LCD< | 43”<Lod | 77<top< | Lep> | C
Linear Length | Width 43" <7 10.1” 10.17 ,
5.3 defect Minor
efec Ignore W<0.03 Acceptable | Acceptable | Acceptable | Acceptable %
(]
L<so | 003=W= 3 4 5 6 <
0.10 =)
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.
(11 ) 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
. LCD< | 43"<LCD< | 7"<LD< LCD> C
Size (mm) 43" 7" 10.1” 10.1”
@ <0.20 Acceptable | Acceptable | Acceptable | Acceptable >
(@}
020< < &
3 4 5 6 S
0.50 )
=
(¢}
®>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"<wop< | Lcp> | C
Length Width 43" | Lop<7” 10.1” 10.1”
Ignore W<0.03 Acceptable | Acceptable | Acceptable | Acceptable | >
@)
< < I
1.0<L< | 0.03<<W=< 3 4 5 6 ﬁ
5.0 0.20 g
L>50 | W>0.20 0 0 0 0 | ®

TFT0962 Ver: 1.0 -28- 240RGBx/98dots



FYIT ez B FRARFRAT

ShenZhen QDtech electronic technology Co.,LTD.

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 | WhiteBlack | visible under: ND3%: D=0.15mm, Acceptable; Minor
(MURA) | 0.15mm<D=0.5mm, N=4; D>0.5mm, Not allowable.
(1) Crack
Cracks are not allowed.
Minor
crack
(i1) TFT chips on corner
Minor
Glass
5.6
defect X Y Z Acceptable
Not more than the
< < <
<301 =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.
(ii1) Usual surface crack
Minor
X Y Z Acceptable
Not more than the
< < <
SLS | sLS thickness of glass N=4
It is only applicable to the upper glass of LCD.
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PAGE 5 OF 5; Edition: AF
TITLE: FUNCTIONAL TEST & INSPECTION CRITERIA TFT-LCD Module product
6. Module Cosmetic Criteria
It : ) .
Ne(rf Items to be inspected Inspection Standard Claszlgf(;i?:n of
1 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 deformatlgn, crack, breqkmg, backlight positioning Minor
column breaking, obvious nick.
7 Marking printing effect No dark .marklng, incomplete, deformation lead to Minor
unable to judge
] Accretion of metallic | No accretion of metallic foreign matter (Not exceed Minor
Foreign matter ©20.2mm)
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 (32)H=h2>(1/2)H /Ti Minor
h |H
11 |
4. Solder ball/Solder | a. The spacing between solder ball and Minor
splash the conductor or solder pad )
h >0.13 mm. The diameter of ® h
solder ball d <0.15 mm. dd @ ‘
b. The quantity of solder balls or ® h Minor
solder splashes isn’t beyond 5 ©_
in 600 mm?2 .
c. Solder balls/Solder splashes do not violate minimum .
. Major
electrical clearance.
d. Solder balls/Solder splashes must be entrapped / .
encapsulated or attached to the metal surface . Minor
Note: Entrapped/encapsulated/attached is intended to
mean that normal service environment of the product will
not cause a solder ball to become dislodged.
TFT0962 Ver: 1.0 -30- 240RGBx198dots
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100 L5000 A AF

WiH: Thag R & 2 brifE TFT-LCD 417

A HURS TS SR AE A TRT-LCD RELE 7= 5 Hz 060 /4 46 (b vh: o
1. HhiFEvR
F B FIFE T %€ GB/T2828.1-2012/ISO 2859-1: 1999 F1 ANSI/ASQC Z1.4-1993 Level 1T XI5 4f i ml LA
Pz AR A S
LG AQL 0.65
Bk AQL 1.5
2. K4
ST LI, AR 7 O S B B A IR 30em,  7E 600-1500Lux HYGAT GRS ~, fR¥F
ATART 7 T ARG 2 ot S AE I B ) 45 B AP LB il BRI B 43 ) ok 20~25°C 5 60+ 15%RHD.
3. AN AE X
3.1 LCD X ke -

DI A £ B BRI
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B PRECAUTIONS FOR USING LCD MODULES
fEHESE

1 Handing Precautions
AL EE R

1.1 The display panel is made of glass and polarizer. As glass is fragile. It tends to become or
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.

R B BEA O . TSN, AR B N R %I . E D
IRV ERAR S o AN REM IR FE .

1.2 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.
R R OR BER B s i, YIZIN o a0 R s S R Dk sl Bk, VAL
FHRE S AR o

1.3 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).

V) NI R ) s ) T o DR BGE RSB A, N5 AR . AZH T Hl 2R
BE. 0K SR DR T 2 [ IO B ) (—SAMUL 1 (R P 1)

1.4 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.

P o W S s AR SR VT R G P R R H S T, 1O RS . ) AT AT A
JERT HB By (B, B 145 Hefil. HR e B B ot o ANERCE
SR A PR LE S R X 3 b DL B N JRIE o VAR SR T R ity 7 2 PR B I D' o
PG NI G, 5w S R AT A 2 A A T

1.5 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

- Isopropyl alcohol
- Ethyl alcohol

Do not scrub hard to avoid damaging the display surface.

AR 7RI 52T, R T AT L AR R e T AR R R . R i,

BNl ) A PR
- Hh
- PR

RN RAEe Sn DSk 87 N Tz T8

1.6 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.

R LU BB BRI AIAh,  FLABIE AR RE IR I o6 Fr» 5 ) S 3E S A ] DA ¥ A7)
-k
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5
-J7 KV
ST RN KR, I ) 5 7K Ak 2 5 S AR TP AR (0o 3 S st A I

1.7 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.

S I R e BRE Mg D R AR ok, AR Il ALK 9 SRV B EAE e A
SGICNIpIIBU

1.8 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/O cable or the backlight cable.

A ) 22 e FLBE OVt S s B, 222 — @ AN il . AN AR . SR v AN
W33k, 25 i oty ek .
1.9 Do not attempt to disassemble or process the LCD module.
TR ENROT s R
1.10 NC terminal should be open. Do not connect anything.
i N W, AN EERAET AT
1.11 If the logic circuit power is off, do not apply the input signals.
I R L R WOT Y, AN IR A 5 .

1.12 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.

T3 R L CMOS S, B4 Ik Bk O . X CMOS Befh, %
PRl ERRR . AP i i, R IR & B LR
- 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.
VB s RS AL AN 2B 2 T, SR UE RN A AR HAT AR [ FA
REBRRELN, wlSERc .
- 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.
- A TR ARk, BT AR, IR OSBRI AC R, A B . H
FE e Ay, A R, ST BE R AR A Bl 1) s KA A R LR
- 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.
- N, ANE TR E R . VBRI, AR A
TR R UOHRNREE A 50%-60%. S ] BEAE AR K AR NRAN AR & Hetth o
- 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.
- W BRI — MR IR 52N R DL S DR 5 5 I i H P
4

1.13 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.

9080 A s R Ry s A 28 R 1 8, 3 S o A i e K ) o oy s A AT A
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5o

- Do not alter, modify or change the shape of the tab on the metal frame.

- ANEYEEEE B R BAR.

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

- ANEAEE F R AR BRI AL, B SUBARECE S BN St B ICA AL E

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

- ANEEEE AR I BN A A PR 5

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

- XA RS 5 (FHIRS) B i ARIERAS .

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

- BRIGFERE AN, ANEE RS YA AT BE .

- Do not drop, bend or twist the LCM.

- APy BAHA.
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2 Handling precaution for LCM  FEHHE/ERTE
2.1 LCMis easy to be damaged. Please note below and be careful for handling.

B en B ABRIRA G R, BEFE LT HALERE
2.2 Correct handling: ERfi#1E:

=L

\..

As above picture, please handle with anti-static gloves around LCM edges.

B LI B R s s T8 I A L 4.

2.3 Incorrect handling: 4&i=#1E:

N

7,
Please don’t stack LCM.
vt AR o 2
Please don’t touch IC directly. AL B AL
ANELH L 1C

Please don’t hold the surface of panel. Please don’t stretch interface of output, such
TEANEE A AR AR R as FPC cable. ‘
AR R O, iR a2k

O 4¥ Ny

Pl don’t t ith sh t h
Please don’t hold the surface of IC. p;asse On L operate WIth Shatp SHek Such as

LEES SN A BRI, IR
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3 Storage Precautions f&fFiEE I
3.1  When storing the LCD modules, the following precaution are necessary.
VB AR A AR LA LR
3.1.1 Store them in a sealed polyethylene bag. If properly sealed, there is no need for the
desiccant.
ISR CIRARE B, AR 2, AT EET A
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.
BEGORAT, 3 A BB B A KBGO AT N, ORIF BEAE 0358k IR 2 M), £
PR AEA0%RE A1 60%RH.Z [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).

fin e Fr 2 Tk G et AR i G IBHE Stz B ke b)) .

3.2 Transportation Precautions 1z %yt 7= 5 il
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. %1z i i B2 R
ANRE AR AR A0 5 . SR B 2 s AN e I 20K
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. 1= %ii

REEGE TS AT B /KRN B ] 16 Jti 7 ol AN BRI 7 i L 3 B B AN ] T )

3.3 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.

WORHAEARIR 2 Bt ] AR T AF i BEVE R BA ) 5 2 BB ™ A2 CRELED .
WAL TARH &, e

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.

AR B R B I ) T AR T [A — AN BoR B %, i S sg, et
B EEEEANE o A AT ] — BTl 5 nl O B IR HDIRES o IEILR AN ™ 5
Mg 11: G PT FEE o

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 DAy g /)N R PBE  BAR AL e P A5 5 SO S s B REBARAIG, 0 P R e T ol
R A X ek
3.3.3.1 - Exposed area of the printed circuit board.
- BV L AR R i X
3.3.3.2 -Terminal electrode sections.

- BRI AR AR S | 1 DXk
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4 USING LCD MODULES 1§ ¥ & B s bk
4.1 Installing LCD Modules LRGSR R
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 e it A ) LIS [ 8 WA s e s i N IR o 22t s TR,
p=YDNN T F
4.1.1 Cover the surface with a transparent protective plate to protect the polarizer and LC cell.

Wi 2232 W DR 4P TR PR P Al ' i AR

Protective plate

Fitting plate

T —

v J cJ v

LM

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.Imm.

R 22 B NS B I, REBRON 22 S 22 T ) B AT AL 0% (1 i 58 DA RE S B
R SN REARbME. B AZNZEH0. 12K,

4.2 Precaution for assemble the module with BTB connector:
PR AR 2 o 2 2 0 S /s A R R 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

TR R IERGR I AR SOERATE, W2 ML B PRr)EsTT .
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4.3  Precaution for soldering the LCM /445 Hy: 7= 91 1

Manual soldering Machine drag soldering Machine press soldering
TR Pl AR Plas )7
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.
AER ™ 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 i 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.

D RAE PR, 58 BURR G — 8 EHE BRI AR M BAR A CBRAR s e B .
SEVUEFRI ] 57 DR 7 5 T LA RE S DA 3 1 (A AT 5308

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.

PBETT SCIRAEBR N, AR E T =0 AR S, (R
Aok AR 28] AR il R R I Th) 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.

MEL BRI _EREBREOCUR N, ZORRIER S O e e fatl, ANBRIRZtti B R4

4.4  Precautions for Operation [ {EIZfT R I:
4.4.1 Viewing angle varies with the change of liquid crystal driving voltage (VLCD). Adjust
VLCD to show the best contrast.
PLAA N BBV e 9 5l s (VLCD) AR Ak M A2 AL HHEVLCD m] 2 s i (R EE
4.4.2 1t 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.
TRV it SR BN L R A SR AR R e A L) I B R S i R A v . LI
R SRR A AL A2 SO, S BRI 2 AL, DRI e O LU0 FEL IR Bt
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.
YA V) 2 R TG I B R 224, =y, VIR iR R, XA
TR Bon B TAE S, BoRBEEl I E N, RORSE RN .
4.4.4 1f 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.
I RAEIBAT AR P BRI R BB, SR o e SR s P W, KRR .
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.
R v v Bk o | RS WAL 27 SO T BT i o DT DA S0 S R IR R IR P 2 Y, W
NF50% Y ZAT A VRO, s B o
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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.

JEOLR, Jeibi@i s, HEalEmelm i, WS bEKsh k. SCHLN, Sl
TR E R, ORI . IE SRR J5 PR RIS 5 .

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.

RRERAEARAE A A RURS Y BBl A o vl i Pl RE 2 5 D 4R Ak, 2V, i
6 P Bt Ak 1)

4.5 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.
SR VURF AR AVt S s B s JOGAvE e, VAR T B I, bk, 3B IR e
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.

AP RATAT I A MRt ks ) L5 T, 2 I 2 AR A ek

4.6 Limited Warranty 7 2 57/%:

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.

BRAG RN 2 0 A Bl A, B2 RN, AR R VO 87 B it
PRAE, (SRR D BEGR B 0B s B DA B B T

SR/ RLBEBRBE T i, A JIAE BT IR 90 R W IHIEAE A L i EARTR A HE. {5 A
TRAEDTEAL IR TR & _EIRHUE 0 B2 S EA T3 AN/ 53 o X i e A AR AR AT 1 L
{5 MBI AARAATAT 54T

4.7 Return LCM under warranty {15
4.7.1 No warranty can be granted if the precautions stated above have been disregarded. The
typical examples of violations are :
TRAB IS LA ESRVE R F IR B R GO A F IR o IORE R el b
4.7.1.1 - Broken LCD glass.
- IWr SR VR it S 7 BB
4.7.1.2 - PCB eyelet is damaged or modified.
- BN A A LG B AR
4.7.1.3 -PCB conductors damaged.
LR AR AR
4.7.1.4 - Circuit modified in any way, including addition of components.
LR B R A, AR T AR
4.7.1.5 - PCB tampered with by grinding, engraving or painting varnish.
-ENTRI AR B, AT, MR, 2iRAE
4.7.1.6 - Soldering to or modifying the bezel in any manner.

W AR B B B
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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.

BRERAEAE T KL XUT PP BGE 2T o BTN B [ R Utk — JFIR ] iz
L IS B 8 A A EANIR e AR AL, 2l 0 5 | S 25 A1 T 2RS4
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