Tn ULY® LCD MODULE TFT19201200-1-E FRA: 0.3 February 20, 2012

PRODUCT LCD MODULE
7= i R s W SRR ﬁg @&
MODEL NO.

B S : TFT19201200-1-E 88
SUPPLIER TRULY SEMICONDUCTORS LTD. = =

ﬁ'\: EZ—I%‘T . 1%%” ilﬂ %‘_ ﬁiﬁ BE /A\\EJ CERT(.I;\T(;)Q.O%IIA)CO946535 CEI({I’IS"&)IIT;)O.OIII)KGOOMOS
DATE H# : February 20, 2012

SPECIFICATION
7= a5

Revision: 0.3

A : 0.3

TFT19201200-1-E

This module uses ROHS material
R FH P44 )

This specification may change without prior notice in order to improve performance or
quality.Please contact TRULY R&D department for updated specification and product status before
design for this product or release of this order.

N T SR A PERERUTCR, RS A5 A I A B AT AT BEAE BT TG 75 RS O SO B
VAP Wb Bk BN FLZ IR AR AT AT A B T 2R B s Fr AR 15

TRULY SEMICONDUCTORS LTD: CUSTOMER:
5 R ST FRA A IRk
Quality Assurance Department: Approved by:

S BRI HE:

Approved by:
%k
Technical Department:

BORHRT]

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.1



Tn ULY® LCD MODULE TFT19201200-1-E FRA: 0.3 February 20, 2012

REVISION RECORD
Bl
REV NO. | REV DATE CONTENTS REMARKS
fRAS B HH AR baw, 5
0.1 2012.2.3 First Release Preliminary
0.2 2012.2.8 Update the EOC P7
Update the drawing P.5
0.3 2012-2-20 Update the temperature P.6
Update the reliability test condition P.22

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P2



Tn ULY® LCD MODULE TFT19201200-1-E FRA: 0.3 February 20, 2012

CONTENTS W%
B GENERAL INFORMATION

Ee-LEiR
B EXTERNAL DIMENSIONS
SMERF
B ABSOLUTE MAXIMUM RATINGS
RS
B ELECTRICAL CHARACTERISTICS
BH R SR
B BACKLIGHT CHARACTERISTICS
HCRAESH
B ELECTRO-OPTICAL CHARACTERISTICS
prE S
B INTERFACE DESCRIPTION
B O E Xk
B MPPI Interface Timing
S N HL B
B RELIABILITY TEST CONDITIONS
A EEMERI S
B INSPECTION CRITERION
R
B PRECAUTIONS FOR USING LCD MODULES
EHESEMR
B PACKING SPECIFICATION
BRI
B PRIOR CONSULT MATTER
FHTR R
B FACTORY CONTACT INFORMATION
T BRARER
WRITTEN BY CHECKED BY APPROVED BY
HfE BnE AL
HUANG YAN XUE CHEN HOU YOU NONG ZHONG

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.3



TR U LY® LCD MODULE TFT19201200-1-E WA 0.3

February 20, 2012

B GENERAL INFORMATION

FEREHIE
Item of general information Contents Unit
gE| R LY VA
LCD Type aniwnISH TFT/TRANSMISSIVE /
Recommended Viewing Direction . ,
WL AT T 7 T Full viewing angle O’ Clock
Module area (W x HxT) 3
e s 228.96x148.50%2.30
PSR (5 x #ix)5) mm
Active area (WxH) 2
N U 216.81x135.50
BRI (% x &) o
Number of Dots £ 1920RGBx1200 /
Pixel pitch (W x H)
e 0.11292%0.11292
R ITBRGE * ) o
Driver IC UKz £E B Hi 1% Source IC : NT65005 ,Gate IC : NT39508 /
Interface Type 2! MIPI /
Input voltage i A\ & 3.7 \Y
Module Power consumption
I TBD
B IIAE o
Colors {48 16.7M /
Backlight Type 52K A! LED /
Weight T - g
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B EXTERNAL DIMENSIONS
SMERST
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ROHS-COMPLIANT
[[J<HAZARDOUS SUBSTANCES MANAGEMENT

S STANDARD FOR >
2iesian e
I 23s02 Pad No. Pad Name
e 1o1e | el
L] g L 55 ! ) L |
5[
ER & [rovoD
o S I%
® 5 [
g T o
B A o s B
ki S rwoe
DA
101 [TFT a
g 16.7M £OLOR S
EEE TV EI NS E Tl 12
=17 VIEWING DIRECTION:ALL 14 ;n
T
7 PSTDIN/RxTNaN
H K [
b b 19 |[DSI_DIP/Rx-INIP
20 |[DSI_DIN/Rx-ININ
s | 21 [GND
C ﬁF I ‘ 22 |[DSI_CLKP/Rx-CLKP C

1 a7 436030

o 3PS T_CLRN/Rx AN
pex a7 0i08 12 ﬁi ‘9%? 21 [0

25 [PST_DOP/Rx-INOP
26 [DST_DON/Rx-INON
27 [oND

_u L = 28 |DST_D3P/Rx-IN3P n_

D - D
e
ILED+
ILED+
BACKLIGHT CIRCUIT: [
e o
vout e i = S R e R FB2 003764
e
[ e o e
e > gy IDIMENSI( 1
0~4 0. 05] 15) .2 |SELECT]
vaur e 785 eI 21N\ 03] LEVEL
e e o e fep— o Tazer | N0 02
E e AL = o B VAR , e
S e 250~ co0 oo
s
seat o1 e ~— 5 [ e
RANGE T [ 2 [ t—um
NOTES:

1.DISPLAY TYPE: 16.7M COLOR o-si TFT-LCD
2. VIEWING DIRECTION:ALL

[~ | 3.DISPLAY MODE:TRANSMISSIVE NB |
4DRIVE IC + Source IC + NT65005 ,Gote IC : NT39508 CUSTOMER APPROVE AMEND TBULY SEMICONDUCTORS LTD.
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B ABSOLUTE MAXIMUM RATINGS

WFRSH
Parameter of absolute Symbol Min Max Unit
maximum ratings 4} (iRl /ME BRKME AT
Supply voltage for logic
vim o DD/IOVDD -0. 4.
B VDD/IOV 0.3 5 v
Operating temperature
PN T -20 60 ©
BB A1 P ¢
Storage temperature
PR TST -30 70 ©
AT ¢
Humidity RH 90%(Max60 °C) | RH
W5 °

B ELECTRICAL CHARACTERISTICS

B SR

DC CHARACTERISTICS

HE

Parameter of DC characteristics % Symbol Min Typ Max Unit
(e BME | BAME | BKE | B

Eﬁé %gltage for logic VDD 3.0 3.7 42 v

Digital supply voltage IOVDD 1.7 1.8 1.9 \Y

Input Current

(White Pattern at 3.7V driving voltage) Idd - - 300 mA

i N\ HL I
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Signal Electrical Characteristics
Input signals shall be low or High-impedance state when VDD is off.

MIPI DC/AC Characteristics are as follows;

HS Receiver DC Specifications

Symbol Parameter Conditions | Min | Typ | Max | Unit
VDDA MIPI 2.25 3.6 vV
Vioz Supply Noise Voltage -50 - 50 mV
Vemaxoe) Differential common-mode range 70 - 330 | mV
VioTy Differential input high threshold - - 70 mV
VoL Differential Input Low Threshold -70 - - mV
Viuus Single-ended input high voltage - - 460 | mV
Vilus Single-ended input low voltage -40 - - mV
V1eamen Single-ended threshold for HS termination enable - - 450 | mV
Zio Differential input impedance 80 100 | 125 Q

LP Receiver DC Specifications

Symbol Parameter Conditions | Min | Typ | Max | Unit
Viy Logic 1 input voltage 880 - - mV
Vi Logic 0 input voltage - - 550 | mV
Viyst Input hysteresis 25 - - mV

Contention Detector (LP-CD) DC Specifications

Symbol Parameter Conditions | Min | Typ | Max | Unit
Viuco Logic 1 contention threshold 450 - - mV
Vico Logic 0 contention threshold - - 200 | mV

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.7
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Signaling and Contention Voltage Levels

Vot e — g e T e R = = = Vo max
LP-TX
Output High
Vormun — — — — LP-RX Input High
Viuuy — — — — — — e — — — — — — ——— — — Vikmm
LP-CD Input High
LP-RX
Threshold Region
VILpg — o —ta—sie—ii— T R K — - ——i—— e S e s ViLmax
Moo —— —— — e e e e Ty T e —r— Ve
LP-CD — — — — Vewrxpomax
Threshold Region LP-RX Input Low H3-RX cﬁ?ﬁn
Input Mod
B e | — i i Range | R:n "
V |I'ILpFl:‘tCLEW ¥ ¢ g _VCMRKDC.MIN
OLMA =T F—TE_ =
GND GND
VoL — —oueutlow’ s e T S
\. o A o T o A - J
\..f \/ \( \'/
Low Power Low Power Low Power High Speed Receiver
Transmitter Caontention Detector Receiver
HS Receiver AC Specifications
Symbol Parameter Conditions | Min | Typ | Max | Unit
AVemaxmHa Common-mode interference beyond 450MHz - - 100 | mV
AVemaxn Common-mode interference 50MHz ~ 450MHz -50 - 50 mV
Cecm Common-mode termination - - 60 pF
Ulinet Ul instantaneous s 2 J2 e
HF=1 1 2 ns
HS RX Scheme
Zinl2
D, m C+—
=
Termination
Enable
T 4
D = +— 1
Zpnl2
= Ccm
<
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Symbol Parameter Min Typ | Max [ Unit | Notes
Tskewx) Data to Clock Skew (mesured at transmitter) -0.15 0.15 | Ulyst 1
TseTurRx) Data to Clock Setup Time (receiver) 0.15 Ulinst 2
ThoLorx Data to Clock Hold Time (receiver) 0.15 Ulinst 2

Note:

1. Total silicon and package delay budget of 0.3*Ulnst
2. Total setup and hold window for receiver of 0.3*Ulnst

High Speed Data Transmission: Data to Clock Timing

4—Tserp—>*—Thoo—*
|

)

;‘_D.5U|II\.ST +_’

Tekew
CLKp
CLKn !
I< 1 Ulinst %.
'~‘- Telke .
LP Receiver AC Specifications
Symbol Parameter Conditions | Min | Typ | Max | Unit
€spIkE Input pulse rejection - - 300 (V- ps
Trinzrx Minimum pulse width response 20 - - ns
Vint Peak interference amplitude - - 200 | mV
finT Interference frequency 450 - - MHz

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P9
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Input Glitch Rejection of Low-Power Receivers

Output

For MIPI data transmission from TX to TCON works properly in video mode, it is suggested that all of MIPI lanes
status follow the scheme showed in below. When power is turned on, all lanes (include clock lane) are into LP-11
status first. When TX wants to start transmitting data to TCON, the clock lane is into HS and start toggling. Then
data lanes are into HS and data are transmitted. After data transmissions are finished (ex. H-blanking, V-blanking),
the data lanes are returned to LP-11, then clock lane, too. The transmission start from LP-11 and stop in LP-11 on

all lanes (include clock lane) are the recommended proper operation sequence for MIPI video mode.

ARR I F F &} / I / B EE 1
B LP-11 HS LP=11 HS LP-11 HS LP-11 HS LP-11
CLkN ___ / ﬂ \\ oo’ ,] \'\_\,_;_LLuJ_QJJ_Q_LuJ_LuJ_m f. ;’ N\ m tJ!t!J:cJIuJqun’/_!_\‘_i:c-:nllulul:tnu/—\—

g:ﬁ —/_Ir_!_‘\_Jm:‘I’:Df—i_}l_\\_._mrm/ ]'l j .'i \\\_;mmf '; S \_\_,'IIKIEEE!]:D/ %

The timing definitions are listed in below,
Parameter Description Min Typ Max Unit

Timeout for receiver to detect absence of Clock 60

HOHICMISS transitions and disable the Clock Lane HS-RX.

ns

Time that the fransmitter continues to send HS
clock after the last associated Data Lane has

TCLK-POST transitioned to LP Mode. Interval is defined as the 6502T3|+ ns
period from the end of THS-TRAIL to the beginning
of TCLK-TRAIL.
Time that the HS clock shall be driven by the
TCLK-PRE transmitter prior to any associated Data Lane 8 Ul

beginning the transition from LP to HS mode.
Time that the transmitter drives the Clock Lane

LP-00 Line state immediately before the HS-0 Line 38 95 ns

state starting the HS transmission.

TCLK-PREPARE

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.10



Tn ULY® LCD MODULE

TFT19201200-1-E

hRA: 0.3

February 20, 2012

TCLK-SETTLE

Time interval during which the HS receiver shall
ignore any Clock Lane HS transitions, starting from
the beginning of TCLK-PREPARE.

95

300

ns

TCLK-TERM-EN

Time for the Clock Lane receiver to enable the
HS line termination, starting from the time point
when Dn crosses VIL,MAX.

38

ns

TCLK-TRAIL

Time that the transmitter drives the HS-0 state
after the last payload clock bit of a HS transmission
burst.

60

ns

TCLK-PREPARE
+ TCLK-ZERO

TCLK-PREPARE + time that the transmitter
drives the HS-0 state prior to starting the Clock.

300

ns

TD-TERM-EN

Time for the Data Lane receiver to enable the HS
line termination, starting from the time point when
Dn crosses VIL,MAX.

35ns +
4*Ul

ns

TEOT

Transmitted time interval from the start of
THS-TRAIL or TCLK-TRAIL, to the start of the
LP-11 state following a HS burst.

105 ns +
12*Ul

ns

THS-EXIT

Time that the transmitter drives LP-11 following a
HS burst.

100

ns

THS-SYNC

HS Sync-Sequence '00011101' period

Ul

THS-PREPARE

Time that the transmitter drives the Data Lane
LP-00 Line state immediately before the HS-0 Line
state starting the HS transmission

40 ns +
47Ul

85ns +
6*UI

ns

THS-PREPARE
+ THS-ZERO

THS-PREPARE + time that the transmitter drives
the HS-0 state prior to transmitting the Sync
sequence.

145 ns +
10*UI

ns

THS-SETTLE

Time interval during which the HS receiver shall
ignore any Data Lane HS transitions, starting from
the beginning of THS-PREPARE.

85ns +
6 Ul

145 ns +
10*UI

ns

THS-SKIP

Time interval during which the HS-RX should
ignhore any transitions on the Data Lane, following a
HS burst. The end point of the interval is defined as
the beginning of the LP-11 state following the HS
burst.

40

55ns +
4*UI

ns

THS-TRAIL

Time that the transmitter drives the flipped
differential state after last payload data bit of a HS
transmission burst

60 ns +
4*Ul

ns

TLPX

Transmitted length of any Low-Power state
period

50

ns

Ratio TLPX

Ratio of TLPX(MASTER)/TLPX(SLAVE) between
Master and Slave side

2/3

3/2

TTA-GET

Time that the new transmitter drives the Bridge
state (LP-00) after accepting control during a Link
Turnaround.

5*TLPX

ns

TTA-GO

Time that the transmitter drives the Bridge state
(LP-00) before releasing control during a Link
Turnaround.

4*TLPX

ns

TTA-SURE

Time that the new transmitter waits after the
LP-10 state before transmitting the Bridge state
(LP-00) during a Link Turnaround.

TLPX

2"TLPX

ns

TRULY SEMICONDUCTORS LTD.
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Note:

1. The minimum value depends on the bit rate. Implementations should ensure proper operation for all the
supported bit rates.

2. TLPX is an internal state machine timing reference. Externally measured values may differ slightly from the
specified values due to asymmetrical rise and fall times.

High-Speed Data Transmission in Bursts
CLK

XCOOGOEOEOGXDEHXXOOGOOCOOOCOCECO0COCEICEAXANX

Dp/Dn F—TLpx—Thsrrerare—T HS-ZERD Ths-svNC :
Disconnect =

/ \ L Terminator \
VIH{min)

-VILimax)
Vrerue(ma) N | | -//——//—>/
\4 Viomd(max) j—s i LM A
/__\_H/_’J' i

i Capture
I 15" Data Bit

i i TreQT™

i —Ths skip— LP-11
i TEUI
—ThatraL—**—THsexm—

To-TERM-EN
]

|
LP-11 | LP-01 LP0OO
—ThsSETTLE—

Switching the Clock Lane between Clock Transmission and Low-Power Mode

Clock Lane Disconnect
Dp/Dn / Terminator
.’I Iy
/
Nl TelkrosT b Teor * ki «—Toikserne—*
Vi) — — Teiranss [« Teucrenms e
-VIL{max) 7 T T T T T 7 T
L o [ __:u = ——r 7 i T T
XXXOOOOCOC ! f COOXOIOOOAKOOOC0OAL
4_.r‘:I.K-TRNL ™ THS-E XIT . TLF'X_’ ‘TCLK-PRFPAR TC LK-ZERO TC[ KPRE ™|
Data Lane Disconnect le——T, py—»i«T, »|
Dp/Dn / Terminator LPX HS-PREPARE
g 'f .-'._:'I _-':.".I \ :'I.';I_\
“VIH(min) £
|
-ViILimax} T
—t— :.—>/ \_ /-.".'F
_—I ! II.I.:.II_——I[;IIIIJ fl‘ 'F
—Tug-skp—> Y, S

#—ThsseTTL=—*

Turnaround Procedure

-, TLF'.F( T TLP)\ P TLF'}'\ [ TT#—GO .

| | | i I il

: E L drive i

: i NI overlap |

! ' i RV

| i i |

| ] 1 |

| v ! ;
LP—11i LP-10 i | LP-00 i

TT# SURE TT#-GEF
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B BACKLIGHT CHARACTERISTICS
HOLART
Item of backlight . . ..
characteristics i H Symbol | Min. Typ. Max. | Unit Condition
Forward voltage E ML | VF 15 |16.8 18 \Y% If=120mA
Number of LED %] %k - - 36 - Piece -
. »$ o
gj’ nnection mode SR | o, ~ | Serial/Parallel | - . ;
=
Using condition: constant current driving method If=120mA (+/-10%).
I A TEV AR SN T A& If=120mA(+/-10%).
Backlight input signal characteristics
Parameter Symbol Min Typ Max Units Remark
LED Power Supply VLED 3 3.7 4.2 [Voli]
LED Enable Input 14 i o5 [Voli]
High Level
VLED_EN
LED Enable Input TBD [Voli] Define as
Low Level
Connector
PWM Logic Input 14 ) o5 [Volt] Interface
High Level (Ta=257)
VPWM_EN
i NOTE1
PWM Logic Input TBD [Voli]
Low Level
PWM Input Frequency FPWM 5 - 20 KHz
PWM Duty Ratio Duty 0 22 100 %
Note 1: The input high level voltage conversion to 2.5V by level shift circuit.
TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.13
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B ELECTRO-OPTICAL CHARACTERISTICS
HHESH
Item of Note
electro-optical Symbol Condition £/ Min Typ Max Unit | Remark %
characteristics | &5 ondaion BuME | SEUE | BOCME | R4 | ER |
HH
Response time .
O P ] Tr+ Tf - 25 35 ms Fig.1 4
Contrast ratio
SoF L i Cr oo - 800 - --- FIG 2. 1
Luminance O=0°
uniformity o WHITE Ta=25C 70 80 - % FIG 3. 3
BI5
Surface
Luminance Lv 360 450 - cd/m® | FIG3. |2
Kz
Viewi 1 & =90° 80 - - deg FIG 4.
rafgvzmg angle 6 @ =270° 80 - - deg [FIG4 |
@Eﬁﬂ?ﬁ D=0 80 - - deg FIG 4
& =180° 80 - - deg FIG4.

NTSC ratio o
MR ' N |- o ] ]

Red x TBD TBD TBD -

Redy TBD TBD TBD -

Green x 0=0° TBD TBD TBD -
CIE (x, y)|Greeny O=0° TBD TBD TBD - FIG 3 5
chromaticity Blue x Ta=25°C TBD TBD TBD - '

Blue y TBD TBD TBD -

White x - 0.31 - -

White y - 0.32 - -

Notel.  Contrast Ratio(CR) is defined mathematically by the following formula. For more

information see FIG 2.:
AverageSurface Luminance with all white pixels (P 1,P2, P 3,P4, PS)

Average SurfaceLuminance with all black pixels (P1, P2, P 3,P4, P5)
L W LR AU E TS . 7 WWFIG 2..
XF LG = 7 1 €0 1] i NS R S BE(P 1,P2, P 3,P4, PS) /
FMAEREE(P 1,P2, P 3,P4, P5)
Note2. Surface luminance is the LCD surface

For more information see FIG 3.
Lv = Average Surface Luminance with all white pixels (P1, P2, P 3,P4, P5,P6,P7,P§,P9)

FUE2. RIS SEEAE Wos O, WK EE, FERFIG 3.,
Lv ="F¥ &= (P1, P2, P 3,P4, P5,P6,P7,P8,P9)
Note3.  The uniformity in surface luminance (3 WHITE) is determined by measuring luminance at

each test position 1 through 9, and then dividing the maximum luminance of 9 points luminance by
minimum luminance of 9 points luminance. For more information see FIG 3.

ContrastRatio =

B R T N2

from the surface with all pixels displaying white.

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.14
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& WHITE = Minimum Surface Luminance with all white pixels (P1, P2, P 3.P4, P5 P6.P7 P§ P9)
Maximum Surface Luminance with all white pixels (P1, P2, P 3,P4, P5.P6,P7.P8.P9)

/3. WY RS R G, WKP1RIPOM SR, ARG RO mi s I By
{E B Ads R AH . 7 WFIG 3.0
BSE = KM ZEE S/ ME (P1, P2, P 3.P4, P5.P6.P7, P8.P9)
K= L HCKA (P1, P2, P 3,P4, P5,P6,P7, P8,PY)

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..
FeiEd. WIS Te CETRRTRD) STRCRBERE) AT, Tr 5 s B8 0 m i 5 o
0 = RTINS L1 O S =R T = RGN T 2o TN < GeN T T N T P = 3TN 3 (0

Note5. CIE (x, y) chromaticity , The x,y value is determined by average of (P1, P2, P 3,P4,
P5,P6,P7, P8,P9) . For more information see FIG 3.

FVES. CIE(xy) (AR x,yAE45E (P1, P2, P 3,P4, P5,P6,P7, P8,POYIIFH4{H . £ ILFIG
3.6

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 4.

6. M FRXTEEEER T AT AN EE N AT ATE . X TFTHE, % H R e E
10, RHREBE, CSTNBE, M ECRERF @ A2, MM Rl (x4, B8 (yalD [Fz
Bh (FEE TLCDEMD Z KK AMARKE L. HIHFIG 4.

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.

FvET. MR R, IR 3T Autronic-Melchers’s ConoScope. 241 1%} b
BE, RIMSGRE, WA, CIEARKR,  MEAEPEIETCS-2000 photo detector.

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

panel viewing angle

%718, TNTUTFT 438 7 f AEAW A 7 o) 2 e AR K I e o
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FIG.1.  The definition of Response Time

M L B i) 58 X

> Tr= — T

Optical

white black white

FIG.2.  Measuring method for Contrast ratio

X WA T %

A:S5mm

B:5mm

H.V : Active Area

Light spot size Z=5mm, 350mm distance from the
LCD surface to detector lens

measurement instrument is CS-2000
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FIG.3. Measuring method for surface luminance, Luminance uniformity,CIE (x, y)
chromaticity

R E, HHE, CIEAATRIHRT

A:  H/6 (if Active Area size<4.0inch):
H/10 (if Active Area size =4.0inch)
B: H/6 (if Active Area size<4.0inch):
H/10 (if Active Area size =4.0inch)
H.V : Active Area
Light spot size @=5mm. 350mm distance from the
LCD surface to detector lens
measurement instrument is CS-2000

FIG.4. The definition of viewing angle

A X
6=0
Up z
=90
(12:00) 5

Left
®=180
(9:00)
Down
®=270
(6:00)
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B INTERFACE DESCRIPTION

20z XHd
/O or When
Interface connect not in
%Nél) f? Symbol £ 5 to A Description iR use
=k /B AH
EEE in}
1 VDD P DC-DC circuit supply voltage (3V - 4.2V) -
2 VDD P DC-DC circuit supply voltage (3V - 4.2V) -
3 VDD P DC-DC circuit supply voltage (3V -4.2V) -
4 I0VDD P Digital interface supply voltage (1.8V) -
5 NC -- Not Connection -
6 GND G Ground -
7 GND G Ground -
8 NC -- Not Connection -
Backlight LED driver
? LEDPWM ! PWM-Range:5Hz~20KHz (Voltage high:1.8V) |
10 SDA 1/0 12C Data Input(Voltage high:1.8V) OPEN
11 SCL 1/0 12C Clock Input(Voltage high:1.8V) OPEN
12 LED EN I LED enable input level (Voltage high:1.8V) -
13 NC -- Not Connection -
14 NC -- Not Connection -
15 GND G MDDI data positive signal -
16 DSI D2P/Rx-IN2P I MIPI data pair 2 positive signal -
17 DSI D2N/Rx-IN2N I MIPI data pair 2 negative signal -
18 GND G Ground -
19 DSI DIP/Rx-IN1P I MIPI data pair 1 positive signal -
20 DSI DIN/Rx-ININ I MIPI data pair 1 negative signal -
21 GND G Ground -
22 DSI CLKP/Rx-CLKP |1 MIPI Clock positive signal -
23 DSI CLKN/Rx-CLKN | I MIPI Clock negative signal -
24 GND G Ground -
25 DSI DOP/Rx-INOP 1/0 MIPI data pair 0 positive signal -
26 DSI DON/Rx-INON 1/0 MIPI data pair 0 negative signal -
27 GND G Ground -
28 DSI D3P/Rx-IN3P I MIPI data pair 3 positive signal -
29 DSI D3NRx-IN3N I MIPI data pair 3 negative signal -
30 GND G Ground -
31 NC -- Not Connection -
32 LED- G LED Ground -
33 LED- G LED Ground -
34 LED- G LED Ground -
35 LED- G LED Ground -
36 AGING I Aging Mode Power Supply OPEN
37 LED+ P LED Power Supply (3V -4.2V) -
38 LED+ P LED Power Supply (3V - 4.2V) -
39 LED+ P LED Power Supply (3V -4.2V) -
40 LED+ P LED Power Supply (3V - 4.2V) -
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B MPPI Interface Timing
Timing Characteristics

Basically, interface timings should match the 1920x1200 /60Hz manufacturing guide line timing.

Symbol Min Typ Max (unit)
FR Frame rate(Vertical frequnency) 60 HZ
DCLK(PCLK) Freguency 146.74 148.35 149.96 MHZ
Vertical frequnency 72.36 72.72 73.08 kHz
Vertical Total time 1206 1212 1218 tH
Vertical activer Display Period 1200
Vertical activer Blanking Period 6 12 18 tH
Hsync & Vsync
Horizontal Total fime 2028 2040 2052 tC
Horizintal activer Display Period 1920
Horizintal activer Blanking Period 108 120 132 tC
Vertical back porch 2 4 6 tH
Vertical Front porch 2 4 6 tH
Data enable
Horizontal back porch 36 40 44 tC
Horizintal Front porch 36 40 44 tC
Note : DE mode only
Timing diagram
Teiocx Input Timing Definition ( DE Mode)
DOTCLK ‘
Input \ / walh uf Pixel \.f Pixel f' Pixel \‘- Pixel ‘.f Pixel ” \ Pixel “.
Data | )‘\ ,'\ 1 /l‘-. 2 A 3 / \ N & N -.\
DE + e »
THI':I THD
[« g
Ty
o
P
DE < - [
|
T\I'E l I Tvn :
” b - :
l Tv b
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The Input Data Format
Input Pixel Stream Format (1920RGB in 4 Lanes with RGB 8-8-8 format)

ibyte fbyte Tbyte 1byte ibyte ibyte 1byte  1byte
——> > —> —r—> >
a il (1] 7|0 1] T ] T il (4] 7|0 il
= = le |2 |5
LANE 0 LPS |SoT| & | B | @ | B | »wwe (@ | @ @ [HEL|EoT| LPS
b — ~— -~— o 2.
[ o L] m | =
o
g ~ i SR =
2 = B
LANE 1 ps |soT|S8 | 5 |2 | g | ewwe |2 |5 |8 |27 |EoT| LPs
() m X |c=
= o
£
3G E RS =
LANE 2 LIPS |SoT|8F | & |# | D | wemw | @ | © | @ |EoT| LPS
‘363 @ | | O
3) = | 2| &
LANE 3 LPS |SoT|© [ | B | & | m=== | ® | @ [ ® |EoT| LPS
W £ o | o

LPS : Low Power State

50T : Start of Transmission
EoT : End of Transmission
ECC : Ermor-Correcting Code
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Power ON/OFF Sequence

Power on/off sequence is as follows. Interface signals and LED on/off sequence are also shown in the chart. Signals
from any system shall be Hi-Z state or low level when VDD is ofi

90%
Power Supply ' \
(VDD) 10%; i
T

(——hieb
273 . i
MIPI Interface i{ : Valid Data PN
10% ! ! 10%
[ o
| o
LED Enable Signal T3 T4!
(LED_EN) OFF e e __OFF
PWM for LED Dimming "?5' W
(LED_PwWn) S i
90% E : 90%
Power Supply for Backlight /| ! ! : B
(LED +) S s ARLEE “ade
o |
T12
Power Sequence Timing
Value
Parameter Min. Max. Units
T _ - 10
T2 40 50
T3 200 .
T4 | 200 "
T5 0 50
1
T6 | 0 0 e
7 . 500 ¢
T8 10 .
T9 10
T10 _ 10
Ti1 _ 10 ?
T12 0.5 10
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B RELIABILITY TEST CONDITIONS
GE 387X s

No. Test Item Test Condition Inspection after test
FF5 KK H RREA WA v
High Temperature Storage .
S . +
1 2eaE 70x2°C/200 hours
Low Temperature Storage . Inspection after 2~4hours
2 (TR ﬁjlp £ -3042°C/200 hours storage at room temperature,
i Dill T p— q the sample shall be free from
3 ;?}3 T%j’%e%lpera © TR 6042101120 hours Sii%gifgﬁﬁf: Cli) LCD
IEIRmiA T 2 - e, ST
Low Temperature Operating . FE b 0 Z0AE 2 Y OE IR
v b 20+ ISR
4 (CIE B 20+2°C/120 hours R
5 Temperature Cycle storage | -20+2°C~25~60+2°C X 10cycles ikﬁWﬁ%Lﬁ%ﬁﬁ%
A IAFFR AT I (30min.) (5min.) (30min.) %E‘ﬁﬁﬁ%ﬁ’ GRLEISING
N =H
6 | Damp proof Testoperating | 5. | 5:0 5 9004RH/120 hours I.Air bubble in the LCD;
o Frequency: 10Hz~55Hz~10Hz 2.Sealleak: 5 TR ;
. Vl‘tirkau‘on Test Amplitude: 1.5mm, X, Y, Z direction | 3 Non-display; A &x;
Er S ARY s for total 3hours 4.missing segments; %
(Packing condition) 5.Glass crack; BRI
Drobpine test Drop to the ground from 1m height, | 6.Current Idd is twice
8 +£) png one time, every side of carton. | higher than initial value.i
Ptk ik s ry : ; ”
> (Packing condition) it 1dd K THINHAE ) 2 %
9 ESD test Voltage:+8KV R:330Q C: 150pF
AT Air discharge, 10time

Remark:  VER:

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

BB G T o i) — AN H .

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

BRI H IR SRR 5~10 J1.

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

XF T B AT, I A R K A 20 HBH K T 10MBR A 48K

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.

T SR e LT R R, 2 M B TS BB TR SRS, WANKE b 7 i ke

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.

APEL F (1 m] SEVEMNTE Sl S 4 1, 58000 2 R AR EL AR 2% S T 77 A PR s BRORIE, DR AN 8 vl i 2% AR v Bl .

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

A T b v A ARG R HUBRAF A, ' ks
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B INSPECTION CRITERION
KB bn e

TRULY © 0UTGOING QUALITY STANDARD PAGE 1 OF 6 Edition:T

TITLE:FUNCTIONAL TEST & INSPECTION CRITERIA Outsourcing Minimum 4.3" TFT-LCD Module

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

1. Sample plan

Sampling plan according to GB/T2828.1-2003/ISO 2859-1: 1999 and ANSI/ASQC
7.1.4-1993, 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 20~40W light intensity, all directions for inspecting the sample should be within
45° against perpendicular line. All inspection ND3% use.

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 (ZoneA+ZoneB=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

Bright dot. Dots appear bright and unchanged in size in which LCD panel is
displaying under black pattern.

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

Dark / Bright | Lines on display which appear dark/bright and usually result from the
Lines. contamination.
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® T
TRULY = 0UTGOING QUALITY STANDARD PAGE 2 OF 6 Edition:T
TITLE:FUNCTIONAL TEST & INSPECTION CRITERIA Outsourcing Minimum 4.3" TFT-LCD Module
4. Major Defect
Item | Items to be . Classification
No inspected Inspection Standard of defects
1) No display
4.1
gﬂ ional 2) Display abnormally
d rt{ctlona 3) Open or missing segment
efects 4) Short circuit
5) Excess power consumption
6) Back-light no lighting, flickering and abnormal lighting.
4.2 | Missing Missing component Major
43 Outline Overall outline dimension beyond the drawing is not
’ dimension | allowed.
4.4 | Crack Creaks tend to break are not allowed.
5. Minor Defect
Item | Items to be I tion Standard Classification
No inspected fispection Standar of defects
Bright dot.
defect. . Zone Acceptable Qty
Size(mm A B C
s 1 D=<015 Acfcepte:ble (cllilsterzlng
of spot not allowed) Acceptable
| 0.15< ® <0.25 N=6.
D=(x+y) /2
0.25< D <0.50 N=<2
Minor
Zone Acceptable Q’ty
Size(mm) A B C
Dark dot D <0.15 Acceptable
32 defect Acceptable
etect 0.15< ®<0.30 N<6 P
0.30< @ <0.50 N<4
53 Bright / 0.01 < W =< 0.10, 030 <L < 1.50, | Acceptable
’ Dark line. N<I
Note: 1. Total defective dots shall not exceed 6 pcs.
2. Minimum distance between defective dots is more than Smm.
3. 2 Adjacent dark sub pixel defect or bright sub pixel defect is not more than 1pair.
4. W: Width, L: Length, N: Count.
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® N
TRULY = 0UTGOING QUALITY STANDARD PAGE 3 OF 6 Edition:T
TITLE:FUNCTIONAL TEST & INSPECTION CRITERIA Outsourcing Minimum 4.3" TFT-LCD Module
Item Items to be I tion Standard Classification
No inspected fspection Standar of defects
Minor
Linear defect Size( m) Acceptable Qty
Foreign material 7Zone
i L(L h i
under polarizer, (Length) W(Width) A ‘ B C
Ignore W<0.05 | Acceptable >
(]
(@}
L<50 | 0.05<W<0.15 N<5 3
o
o
5.0<L 0.15<W 0 o
5.4
Circular Defect, Minor
Foreign mat'erial Zone Acceptable Q’ty
under polarizer,
. A B C
y Size(mm)
D <025 Acceptable
"""" Acceptable
; 0.25< P =<0.50 N<4
D =(x+y) /2
o) 0.50< ® 0
5.4.1 Polarizer Position Minor
(1) Shifting in position should not exceed the glass outline
dimension.
(i1) 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 accepted.
5.4.3 Polarizer Nick & Dent
55 Polarizer Sizes(mm) Acceptable Qty
defect.
Zone
A B C
@ <<0.25 Acceptable
025<DP<0.5 N=<4 Acceptable
D >0.5 0
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TRULY = 0UTGOING QUALITY STANDARD PAGE 4 OF 6 Edition:T
TITLE:FUNCTIONAL TEST & INSPECTION CRITERIA Outsourcing Minimum 4.3" TFT-LCD Module
5. Minor Defect
Item | Items to be I tion Standard Classification
No inspected fispection standar of defects
5.4.4Air bubbles between glass & polarizer: Minor
Acceptable Qty
Size(mm) Zone
A B C
®<0.3 Acceptable
03<DP<1.0 3
Acceptable
1.0<d<1.5 1
D>1.5 0
5.4.5 Polarizer scratch Minor
(1) If the Polarizer scratch can be seen after cover
Polarizer assembling or in the operating condition, judge by
the line defect of 5.4.
defect B ) ]
(i1) If the Polarizer scratch can be seen only in
non-operating condition or some special angle,
5.6 . .
judge by the following.
Size(mm) Acceptable Qty
Zone
L(Length) W(Width)
A B
Ignore W=<0.02 Ignore
1.O<L<5.0 | 0.02<W=0.2 N<4. Ignore
5.0<L 0.2<W 0
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TRULY © OUTGOING QUALITY STANDARD PAGE 5OF 6 Edition:T

TITLE:FUNCTIONAL TEST & INSPECTION CRITERIA Outsourcing Minimum 4.3" TFT-LCD Module

5. Minor Defect

Item | Items to be I tion Standard Classificatio
No inspected fspection Standar n of defects

(i) Crack Minor
Cracks are not allowed.

crack
(i1) TFT chips on corner Minor
Zy
57 Glass X Y 4
defect Acceptable
<3.0 <3.0 Not more than the N<3.
thickness of glass.

Chips on the corner of terminal shall not be allowed to extend
into the ITO pad or expose perimeter seal.

(ii1)Usual surface cracks Minor

s

N

X Y V4
Acceptable
<15 | <15 Not more than the
thickness of glass. N<4.

It is only applicable to the upper glass of LCD.
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TRULY © OUTGOING QUALITY STANDARD

PAGE 6 OF 6 Edition:T

TITLE:FUNCTIONAL TEST & INSPECTION CRITERIA

Outsourcing Minimum 4.3" TFT-LCD Module

6. Module Cosmetic Criteria

Item | Items to be inspected I tion Standard Classification
No nspection Standar of defects
1 Difference in Spec. None allowed Major
2 Pattern peeling No substrate pattern peeling and floating Major

Soldering defects No soldering missing Major
No soldering bridge Major
No cold soldering Minor
4 Resist flaw on Printed | visible copper foil (0.5mm or more) on substrate Minor
Circuit Boards pattern.
5 Accretion of metallic | No accretion of metallic foreign matters (Not exceed Minor
Foreign matter @0.2mm). Minor
6 Stain No stain to spoil cosmetic badly. Minor
Plate discoloring No plate fading, rusting and discoloring. Minor
Solder amount a. Soldering side of PCB Minor
Solder to form a ‘Filet’
1. Lead parts all around the lead.
Solder should not hide the
lead form perfectly. (too much)
b. Components side H
(In case of ‘“Through Hole PCB’)
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 J—//C_EC
Lead form to be assume over
solder.
3. Chips (3/2)H>=h>(1/2)H /W Minor
h |H
|
9 Solder ball/Solder | a.The spacing between solder ball and Minor
splash the conductor or  solder pad
h >0.13mm.The diameter of $ h
solder ball d <0.15mm. d @ .
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 / 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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® o o
TRULY B SRR SR A A UG JLeul A T
T H Dy REMA &AS A bRk AN 4.3 “LL b TFT-LCD K40 CR#E TP)

XY RS 5 R AT A AN 4.3 “ DAL TFT-LCD #4745 4 kst o
1. HhFEvHRI
Fo AL )7 %6 GB/T2828.1-2003/1SO 2859-1: 1999 1 ANSI/ASQC Z1.4-1993 Level 1T 5,
A LA 2 BAE 4 PR A5 T
FHLBE: AQL 0.65
B AQL 1.5
2. K4

R AR, AU £ U S 2 B S A 2 HRIRS 30ecm,  7E 8001ux(20~40W) H YGAT 1) IR IR 45
N, PRERATAR T 1) RS A i N A T B ) 45 BECLN . BT A RS FH ND3%.

3. e e X
3.1 LCD f X e ). .

Xk A FF 5 B3 BRI

Xk B: X (B A X)) (A X+B X=f/MEIX, HX TR VA XEED
Xk C: P AN (A B VA X AL, RPN B A BIRIX k)

W B LCD M X e X

HERCAE X C A1 DL ERRE,  AHAS T ™ i Bt LR P A e avr B .
3.2 HBr AR E

SEA. MTFT R s RO, EFff P AERRSE, —HRADEHIE
L E =%

i MTRT s 4241, A2 AN 4 B R N, VAR 3R e B P ke oK
R, Akt

12k e, 2, 24, 2, AR OEARKAGETE SN HEr
ARSI INATS I
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TRULY © sominstioteing $2 50 6T, WA T
T H B Re A & Ao B b v SN 4.3 “LL_L TFT-LCD #540 (AS3f7 TP)
4. FHRA
WH | wamH K A bR v BpE 35
DANEIR
i1 2) WoRSE
: 3) Gk
ORI | 3) oy
5) KHLR
6) IS IS, IAMRER P R £
4.2 | HRE B e
43 | AMLRSE | ARVFARI RS KT B4R )
4.4 | Rk A RV
5. BHHBa
WH | KiAmH K A bR UE TN
=
PR ok X 45 AN
k3. fot
(mm A B C
5.1 ®<0.15 B (AN FE R AD
0.15< ® <025 N<6 LS
P=(xty) 2 | | 025< D <050 N<2
i %
X 15 CIE:Ae (45|
J (mm) A B C
5o s 5k D <0.15 Bl
i 0.15< ®<0.30 N<6 2l
0.30< ®<0.50 N<4
. 0.0l <W=<0.10, 030<L<1.50 Bl
b b
53 Mk N<1
Note: 1. kB R EAEIL67;
2. PREBRRE S 2 ] AR 2 250K T Smm.
3. BN ERG R AR BB 24
4. W: 3R, L. K&, N: ¥H.
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TRULY © semitnrstio tebine

530,

6t

WA T

1 H - D eI & Ao b

AN 4.3 “LL I TFT-LCD B4 (ANily TP)

iH K23 H RS R AN NS
®
2% B W O JEF( m) R AE ¢
T 54 N X 15,
2 W<0.05 | £k
L<50 | 005s<W<015| N<5 ji‘é
5.0<L 0.15<W 0
5.4
[ T B, %
{1 1 X 35 TR H
IR/ A B C
1 . o (mm)
N LY. ©<0.25 (LS
<« 0.25< d=0.50 N<4 B
D=(xty) 12 0.50< @ 0
5.4.1 't A L
(i) BB EAS SCVFHE I B 6 A1 R <)
(i) HT WO BRSBTS ARE 52 4 T 7L,
MBI,
5.4.2 Wit LR
SEMRE DR, WA
5.4.3 e A RIR 5 M5
55 TR B BB JR=}(mm) ] IR H
[X 45
A B C
d<0.25 P
025< P <05 N=<4 A1
©>0.5 0
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TRULY © 5 mmnstiotcbi BaATL L6 HA T
T H ) BE DA &ASE £ b HE AN 4.3 “ Ll TFT-LCD Ki4H (AR5 TP)
5. 52 WA
Wi | K&mH ivsR andia TR
5.4.4 w6 5 3RS 2 M) A< e
R H
JLF(mm) Zone
A | B C
©<0.3 Pl
03<Dd<1.0 3
Bk
1.0<®d<15 1
D>15 0
5.4.5 ffiJie ke #
(i) B A RR A 4138 5 sl 1B AT &1 N RES R
i H W, IR 5.4 BT .

b (Av) W DR A A RIS AT & B Bl R R A
A REE W, WL R hsHEREAT FE .

5.6
JF (mm) nJ N H
N [X J5k
LK) W5 %)
Al B C
2 W<20.02 Ignore
1.0<L<5.0 | 0.02<W<0.2 N<4. 2%

5.0<L 02<W 0
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TRULY © wsemmntobiatit B J6 UL A T
T H ZhRE MR &AL A b 1 4N 4.3 “LL | TFT-LCD #i2H (A4 TP)
5. BREa
WH | MAmE (ORER AT EE e o 2
(i) 4 ®
FUBEAS FO V.
(i) TFT iz 7

57 | BEEEHLEE X Y Z Bl
<3.0 | <3.0 ANGEE I B FE 1) )5 N<3.
JE.
D FHREZAAN RVFLEM ] ITO 512 B0E ik B EBE, AR
Je 7 %
(i) % 4 4

X Y Z Bl
<15 | <15 ANHEHE L B H IR )5
Ji N<4
IHAIE R LCD IR A K.
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TRULY © sominsttotetin $6u, JE6 T A T
I H D ae iR &AL A ifE AN 4.3 “L) b TFT-LCD #5420 (AF TP)
6. AN bR vE

i H K& H K 2 b TN
T [ SRR AT i A fo U A
RCET R R FCVF IS 2 B R 8 o A o i
A G ANRE IR AR, JRAE s GiA
R E P i
REEHIA IR, %
4 | PCB HuHE JEEHR % B A LA e (9<<0.5mm) %
5| & EAn KA ZE&ER (P<0.2mm) %
%
6 | V5 B H M AR T A %
& & AR £ SEERK ARG, E i
IR a. PCB MRS | %

PRI AR, ARG _EAS

1.5 s pr Bl K% . jc

b.  JCfFH GRS “ Rt
PCB MAFL”) 54 7 1 fil
F| PCB Joffi. .

2. 5|2 BEER A BERF B ER A AR J_ﬁ L
A B

PR R S AL

3. R (3/2)H>h>(1/2)H — %
v [

9O | 4 BRI a. [ 5E )5 B Bk B I 45 5 2 %
5% h >0.13mm, P42 d<<0.15mm.

¢ h %

b. {E 600 77 Z KA T *

it s ek d D$ )
o, BBERARIA RV R N . (0) *
%

d. FRBERITR IR 20 0 3 B A T < R I

ke [EE R/ BRI &I, HR AR AL
BN AR TER

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.34



Tn ULY® LCD MODULE TFT19201200-1-E FRA: 0.3 February 20, 2012

B PRECAUTIONS FOR USING LCD MODULES
fE R E

1 Handing Precautions
Ab BRI
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 DR B ES A AL . FH T B T, AT R R R R T S A X . 1E B
1 ERTE B PRl . ASREAUMRAL i -
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 SR BER EFBG it , Y120 NI SRR A R R kel AR s, i Al
FH A2 7K P
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).
W2t K s ) T R bR BB, S5 R AR . ANEH Tl TR
B, I8 W s DRI B AR o 1~ I IR 4 2 fie ) (— LS/ F ke Fr v g 110D
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 T A T T R R R R B g A, AN O RS T ) AT A R
FERT HB #iE L (B, S5 Bl ke BEEa s ot fro A SECE
ORGP AARAE B DX 3 LA B R R . VAT 2 TH RN it T4 S BN B TR O F o
PR PR G, 5 S Sl H A A 2 A Y 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.
W SRR, ANPGRS HARR R o T A R . Rz v, H
N H T R AT
- Hl
- K
W27 1B L 4 I 7P
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.
Fr UL EFRBIE AL, ARSI T RS G ,  or ) EE3aE S A5 LT o A7) -
7K
-
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-J7 S )
AL RN R B, I ) 5 7K i e 5 RS AR P B (o B S s 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.

R o ) B b g LR o, PR B ot RIS T VA B BAE R i A T
SUIREENTTI L8

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 2 FLAR OV i A B, 22N — e AN B i, IR . BRI E R AN
IR, 5 iR 2B L .
1.9 Do not attempt to disassemble or process the LCD module.
THIYRENRO R
1.10 NC terminal should be open. Do not connect anything.
e N WOT, AN EERAT A a8
1.11 Ifthe logic circuit power is off, do not apply the input signals.
an PR L RS OT I, AN ZRE I 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.

HI TV B BEERAT T CMOS B, S5 )3 S i i i) f . % CMOS s ff, %
Rl . BRI, R R RS E O AR
- 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.
VBN WS LS A AN R 2 W, EORUE RN A AR H AT AR [ R LA
AL FRALERI, W] SEdcH .
- 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.
- AT R sk, EER AR, IR OIS BRI AC R, A SN, T
R E B, RN, ST BE R B ) % KA A B A
- 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.
- D ERRL AR, AETRA SRR . A BIREE, TR A
TERTH o BVUHRNEE R 50%-60%. AT HEAAR I TAEIRFD TAE & 8t
- 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 AT — RS 5 BN O R DL sl D3 DR A7 5 7m0 7
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.

F 38t S s AR R PR R IS N 5 ke, 23t S o A Bt DA g o oy A A B
R
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- Do not alter, modify or change the shape of the tab on the metal frame.

- ALK B SRR ERE IR,

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

- ANEAEENT L BR AR _E AN AL, B SO IR BT S BN e AR b oA A

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

- AN A A B e AR A P 5

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

- HRAEE NS5 (FHRIRS) B AR S .

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

- BRIEHERE AN, ANEE S BRAAT A BE 5

- Do not drop, bend or twist the LCM.

- ANy, AR
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2 Handling precaution for LCM FEHREE/EMTE
2.1 LCM is easy to be damaged. Please note below and be careful for handling.

BB RERIRAEG IR, BHERTIADLERE
2.2 Correct handling: TERf#R1E: -

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

% LI s A E T L T PR EUL 2.

2.3 Incorrect handling: 4&iR#1E:

S

Please don’t stack LCM.
- | H- ==, - .
Please don’t touch IC directly. ANEHERIR B AE i
AL H 5 1C

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

1 AN B TR 2R T as FPC cable. ‘ ‘
IHAER AR R, a2k

O V. £ Ny

Pl don’t te with sh t h
Please don’t hold the surface of IC. pezasse on L opetate With Shatp Sk such as

HARSAC HASERIRBUIRERAE, BIFA%ER
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3 Storage Precautions f§fFFEFH
3.1  When storing the LCD modules, the following precaution are necessary.
UG AR I AE A LA L
3.1.1 Store them in a sealed polyethylene bag. If properly sealed, there is no need for the
desiccant.
IR CIRARE B, AR A2, AT ST
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 R FR AL R IO GAT R, R AR BEAE0 ™ 354k IR BE 2 (1], R
FEARXHE REAEA0%RH A 60%RH-Z [1] .
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).

{6 Fr 2 it S b AR it CRBUFIHE ST iz B e .

3.2 Others H'&

3.2.1 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.

WO AE AR 25 Bk ] (IR T AAR B VE I LR D, 2 Rk e A0 CREED
R RAL TARIH &, o™ R

3.2.2 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.

U S s AT IS [R) AR TR — AN Bos B, B IR, el
BRI EEEEANE o A AT ] — B a5l S R IEHDIRES . BB AT Y
Mg 11: E PT FEPE o

3.2.3 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.

AR Dy i) PRSE M B AT b r A5 5 OO B R RE ARG, S AR I R R A
RIS
3.2.3.1 - Exposed area of the printed circuit board.
- EIVT R R SRR R X 4
3.2.3.2 -Terminal electrode sections.

- BV AR T | g DX

4 USING LCD MODULES 1 F ¥ & B s
4.1 Installing LCD Modules LRGSR AR 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 i A b ) FLHI SR [ 5 Wi s e, A N IR o 2B s R T,
LN
4.1.1 Cover the surface with a transparent protective plate to protect the polarizer and LC cell.

W — 238 W DR R AR i 't F Rl
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Protective plote

[ . Fitting plate

T —

v il ) v

T

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.

W 22 e HE NI E e A I, BN 22 e B 1) 1) B A A 8 P v 8 LA T £ ke
RZ I STV ERBORIRE. BN TN 0. 122K,

4.2 Precaution for assemble the module with BTB connector:
AR B T 12 5% 2 2880ty b A R T 0
Please note the position of the male and female connector position, don’t assemble or
assemble like the method which the following picture shows

THVE R IER AR I AR SOERATE, W2 L By 7 .
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4.3  Precaution for soldering the LCM JfHe AR By & 55 10t

Manual soldering Machine drag soldering Machine press soldering
TR PLAS AT 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.
JEIR LR Press: 0.8~1.2Mpa
RoHS 340°C ~370°C. 350°C ~370°C. 330°C ~360°C.
Product Time : 3-58S. 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.

I ARATHIBIARSR,  SE R HEJn — d EEE BRI AR BRI CBRAR AL BIIERD
SEEASCAREE IR 7~ DR S8 7% o T ARE S PRI 551 el 4 38 Je AT AT 4538

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.

PR CIR LR BRI, ARG 2 T =R R IR AR b, (BN
T T 3] R R A ) 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.

MER BRI ERE BRI, EORIEEY O 2, ANERIRZ R bR .

4.4 Precautions for Operation [ /Fi&47vF = ZHI:

4.4.1 Viewing angle varies with the change of liquid crystal driving voltage (VLCD). Adjust
VLCD to show the best contrast.
P I BBV SR 50 L [T (VLCD) A2 4k M Ae k. HHEVLCD W] 7R f i B LE S
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.
FEWRAH X ST L s A SRR AR LR L A B o B PRE W s e R A i ELUR
R G EVBR A FEAL 2 SO, BRI 2 Ak, DRIk O U0 HE 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.
VB I P T R ARG N BT 208, il i, MR R R, XA
TR0 o bt AR, SRR, BORSIKEIEHR
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.
I RAEIBAT AR P BoR X R BB L, SR o e SR s P i, 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, S0%RH or less is
required.
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P b vk 2x  ES FRAG A7 ST N o DRI A 0 B K AR AR 2 N,
NT50% 2 A A B A R B
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.
JEHLR, Jeibi@ s, MEEmbem s, WS aRbrks k. AL, Sl
TP s, ORI . E SR AR AR S o FIR IS T
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.
FEHAEARA AR Y BB A o el i v] e 5 DS AR AL, i,
6 Mt 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 BCRESIA R0 o B s B B, HE VS N i, L P et IR JR e dt
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.

U0 SATA AR MR s e it L B, 2 I Y2 R0 K A8 RSV e

4.6 Limited Warranty A R 5711

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.

BRASAIRN R Z 6] S A il s, A 2 FRE SR, MR AR (10808 {27 o il i
BrHE, AR XHAT DI RE SR R R0 Sl s AR R B R T

HMBL/ALBE SR bl A BRI R WIS A L™ dh_ERs N H D0 HE. (5 A
RAE TR PR TR & e (0 53 i34 73R TR/ s b3 o kb A AR AT AT 1S O
FE A AAAAEAT 51T

4.7 Return LCM under warranty FHefp5
4.7.1 No warranty can be granted if the precautions stated above have been disregarded. The
typical examples of violations are :
TRAE IS LA ESRVE IR B AL G o A F I o BLRE PR3 e B
4.7.1.1 - Broken LCD glass.
- W S8 PV Y7 o B
4.7.1.2 - PCB eyelet is damaged or modified.
- BN e R AR LB iR
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 A, RO
4.7.1.5 - PCB tampered with by grinding, engraving or painting varnish.
-ENR R AR OB TR, REZ, iRAE.
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4.7.1.6 - Soldering to or modifying the bezel in any manner.
R AR B AR
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.

FRPLAEABE KL XU SO R o BEBRTEAN B[ HR 2T e — JFIR |l Bi%s
AR R A B A G S IRAE AR AR L, SR AN 5 | S 251 N iR &5

B PACKING SPECIFICATION
BT

Please consult our technical department for detail information.

VRN SR IR B AT A

B PRIOR CONSULT MATTER
SRR IR

1 For Truly standard products, we keep the right to change material, process ... for improving the
product property without prior notice to our customer.
X TR R AR AL 5, FATTOR B AR AN 02 P (R 200 1, A B2 e ™ i P R T o508 TR R RN T 077 V45 AR
He

2 For OEM products, if any changes are needed which may affect the product property, we will
consult with our customer in advance.
XFT OEM ™ ity, s ST A 2 5 M 20 7 i P BE A AR, FRATT S S A2 ) iy il

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

D Al FEVE AT AR IR K, VS AR A R AT

B FACTORY CONTACT INFORMATION
T BRER

FACTORY NAME: TRULY SEMICONDUCTORS LTD.

T ARRAE R AR TR A H

FACTORY ADDRESS: Truly Industrial Area, ShanWei City,GuangDong,China
) Mk A AR AR R S A MR

P.C: 516600 URL: http://www.truly.com.hk http://www.trulysemi.com
MR 2 i 516600 : ¥k :http:/www.truly.com.hk  http://www.trulysemi.com
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