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1) GENERAL INFORMATION
FEFERR
Item Contents Unit
i H REAS FLAT
LCD Type i bt 10.25~}IPS TFT. 4% /
Display mode g /nAH i A (NB) /

Recommended Viewing Direction

Wi 40 £ ( 80/80/80/80 deg TYP (U/D/L/R @

BB 2 6 T1 7 C/R>10)) 0" Clock
Module area (W x HxT)

. e e 261.75x111.60x12.50 3
BN R (3 x #x%) S m
Viewing area (WxH)

N R 244.45%x92.17 2
AP (55 x ) i -
Active area (WxH) )
HRKI (5 x ) 243.65x91.37 mm
Number of Dots A1 [ 1920(H) xRGBx720(V) /
Pixel pitch (W x H)

e pr 0.1269%0.1269 2
BRFBRE x #) " m
Surface Treatment % [fj4b#f AG /
Inversion Mode %f#% /5= 1 +2dot inversion /
Backlight Type 5627 White LED /
Module Power Consumption
W L) £ 11500:Typ mW
Modules Weight HEL & 425. Typ g
LCD FPC connector
E‘E)j:{:FPC ET%%& FH28D'SOS'OSSH(05) HRS /
Backlight FPC connector
Ao sr FPCE e FH52-12S-0.5SH /
Interface Type #1127 2-port LVDS (VESA format) and 3SPI interface /
Colors Depth (A RIR & 16.7M Colors
Input voltage %\ )& VDD=3.3.Typ \Y

TBD: not sure £fx£. Typ: typical value HL71{ .,
mBlock Diagram %51
I a I Color TFT
1920(H)*RGB*720(V)
FPC Connector
TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.4
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2) EXTERNAL DIMENSIONS
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3) ABSOLUTE MAXIMUM RATINGS

&Fﬁ?ﬁ*Notel
Parameter Symbol Min Max Unit
M 5 w/ME ITONIE] LA
Input voltage
K LR VDD -0.3 4 \%
Digital Input voltage
St 2 IN -0. DD+0.
Operating temperature
b s -4 ° -40
R 0 5 ¢
Storage temperature .
fifi A1 B2 40 %0 ¢ *0
Humidity 0 o

*Notel: 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.

R B A AA i ™ it R T T A 52 PR3 BB AN TR I 120 /NN o 2 57 it A I T 7 A B 4% A K A 4™
it RO A7 o

*Note2: Operating temperature between -40°C to -31°C does not specify the full optical
performance of the LCD, but no damage of the display function will occur.
BRI B AE-31°C 2 -40°C 2N, LCD REHIR, HARUEE2ERe 1

4) ELECTRICAL CHARACTERISTICS

BB B SURP I
DC CHARACTERISTICS
B
Parameter Symbol Min Typ Max Unit
Input voltage
N VDD 3.1 3.3 3.6 \Y
% N\ HLAL (VDD=3.3V) *Note1 IDD - 370 450 mA
Sleep current
TR H 373 [sleep - 500 800 uA
Input voltage 'H' level
o N LT VIH 0.7VvDD - VvDD+0.3 |V
Input voltage 'L’ level
IL D-0. - .3VDD
s A LT Vv GND-0.3 0.3V Vv
Output voltage 'H' level
ot 25 H P VOH VDD-0.4 - VDD Vv
Output voltage 'L’ level
Operating frequency , per LVDS channel FLvps 14 - 85 MHz
Differential input high Threshold
voltage*Note2,3 Vth 0.1 ) i v
Differential input low threshold
voltage*Note2,3 Vil ) } 0.1 v
Differential input common Mode voltage 1.7-
*Note3 Veum 1 1.2 IVid|/2 \%
LVDS input voltage VINLY 0.7 - 1.7 V

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL
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Differential input voltage*Note3

Vid]|

0.2

0.6

\

Differential input leakage Current*Note3

| VLEAK]|

-10

+10

uA

*Notel: IDD is test when VDD=3.3V.

FEVDD = 3.3VAYEA4 i B N\ BB 7R IDD.
*Note2: Vem =1.2V.
*Note3:

.

Single-ended:
LVCLKP,
LVCLKN,
LVD[3:00P,
LVD[3:0]N

Differential:
LVCLKPLVCLKN,
LVD[3:0]P-LVD[3:0]N

@. LVDS mode AC electrical characteristics

Spec. .

Parameter Symbol Min. V- Max Unit

Clock frequency Fueve 14 - 85 MHz

Clock period Tiveye 11.786 - 71.43 nsec

1 data bit time ]| - 1/7 - TL".I'I:YC
Clock high time Toven 3 4 4 ]|
Clock low time ToveL 3 3 4 ]|
Position 1 Tp051 -0.2 0 0.2 ]|
Position 0 Teasg 0.8 1 1.2 ]|
Position 6 Tenss 1.8 2 2.2 Ul
Position 5 TF055 2.8 3 3.2 ]|
Position 4 Trazs 3.8 4 4.2 ]|
Position 3 Trass 4.8 5 52 ]|
Position 2 Trass 58 & 6.2 ]|
Input eye width Tevew 0.6 - - ]|
Input eye border Tex - D2 Ul
LVDS wake up time Tenvos 150 ps

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.7
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(3. LVDS input timing:
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®. LVDS wake up time

STBYB
I
|
v XEXC XXX XXX
i
[
[
1| Teravos
Internal data Il-—h
t
I
I
[
Spec.
Paramete Symbaol Condition Min. | Typ. | Max. Unit
Modulation frequency S5Cw - 23 - 200 | KHz
Modulation rate S5Cwm LVDS clock = 85MHz center spresd - 3 %

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.9
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5) BACKLIGHT CHARACTERISTICS

Pk
5.1 Backlight circuit diagram
Rt

THER+——+—{ R J———THER-
LEDAI A O A AN A A A A A LEDKI
LEDA2 & 4 & 4 444444 LEDK2
LEDA} — & & & & & 4 4444 LEDK3
LEDA4 & 4 & 4 & 4444« LEDK4

Driving conditions: Constant current 320mA
IRBN4AF: THAT 80mA*4=320 mA

5.2 Backlit parameters

BTt
TA=25C
S W&t | W5 | B®AME WAME | BKE | B
Ta=+85C
e BOmA 4 Vf 24.3 28.3 32.3 \%
T AL IBATIR S A AP S ITfa_:g g ;’1 E* i vf 26 30 34 v
Ta=-40C
e | vf 28.3 32.3 36.3 \%
HHTh#E ;i;gg;:is Sl 10.35 11.53 w
O R HYE R Ta=+25C I 80*4 84*4 mA
LED/TH & - - 40 - - B
LED#EH TR - - 105*49f: - - /
EZET0%
L Ehr 30000 JNEF

*Note1:.Using condition: constant current driving method If=320 mA (+/-10%), current
fluctuation have no damage for LCD module, but if the designed current is lower than the
typical value, LCD module’s optical performance will decrease. Recommended to design
backlight drive strictly according to typical values.

I THUREKE) 320mA (KEEE: +/-10%), FLGRM AN Wos DUREBAT 003, (0T 2 i i T e g
EIN, LCD B MG A ERe AT TR, @RU™ ks d2 AU E Bt 15 69K 3.

*Note2: Backlight LED derating curve: (when temperature=70°C, the backlight current of
the LCD module needs to be reduced , In order to guarantee the LCD module working in safe
temperature less than or equal to 90C)
6 LED ST BeA i Zk: (il 70°C LA E, LCD B L i 75 ZE A,  LAORIIE LCD #52 TAETE %4
W LLA<90°C)

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.10
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&4 MR SIEE (°C)

HEEE IF (md) 1 2 3 4 5 6 7 8
Ta=25°C 320 45.9 47. 08 45. 46 44. 15 46. 2 47. 35 47. 88 47. 59
Ta=65C 320 85. 46 86. 19 84 22, 98 85.73 86. 55 26. 76 26. 03
Ta=857C 16 87.6 87. 7T 87.63 87.5 92. 59 92. 95 93.84 93. 38

TR EE

Ambient Temperature vs. Allowable LED Current
= (L00KTyp) B0mA*d=320mABZ5TC
o (100%Typ) S0mA*4=320maB65C
7 NTC=32 08657 - ]
s B0 —
£ 0% N ]
HOBOE \ —
& 5% \ |
2 ao \ ]
PE o
g fg: (¥yp) dnt*a=16aRBE5
= I L | I L NTC=8Tesp
-l
1o 20 40 50 60 65 T0 g0
Ambient Temperature ['C]
VEEEPI =Y I P
LEDZ%
‘\\ @ '\‘\ @ N Q
.. . .
- \ (@
I * '3 * -
ICH
5.3 Thermal resistor (NCP18XH103F03RB)
PR FE(NCP18XH103F03RB)
NO Item Specification Condition

2.1 |Resistance 10k ohm + 1% at 25°C, Zero-power resistance
B-constant is calculated by

2.2 |B-constant 3380 K+ 1% zero-power resistance of
Thermistor in 25°C and 50°C (*1)

2.3 |Permissive Operating Current. 0.31 mA at 25°C in still air (*2,%3)

2.4 |Rated Electric Power 100 mW at 25°C in still air (*2,74)

2.5 [|Thermal Dissipation Constant Approx. 1.0 mW/EC | at 25°C in still air (*2)

2.6 |Operating temperature Range 4 0~=125/"C

TRULY SEMICONDUCTORS LTD.
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Reference application circuit:

S N LB«

e
w
-

AN ——<Tvee
10k ohm

A/DFEE A
TR VORY B K

vo {1}

NTCZ

} NTC1

¢1

0.1UF 15V
VAVAY,
NTC

.|}_1 —

Calculation formula of Thermistor See below
PR BHITE A XL R

Rt=R * EXP(B*(1/T1-1/T2))

Formula interpretation:
ARV L
1. Rtis Resistance of thermal resistor under the T1 temperature;
Rt & #E R BHAE T1 L5 R I BEAE
2. Ris Resistance of thermal resistor under the T2(25°C) temperature (10K+1%);
R /& L FEAE T2(25 C) AR FR A (10K £+ 1%):
3. The B value is the B-constant of the thermal resistor;
B {H 2 Mg F BH I TR 2224
4. EXPise”’n;
EXP /& e ) n {5
5.T1 and T2 are K degrees (Kelvin temperature), K degree=273.15(absolute
zero)+Celsius temperature. Such as: T2=273.15+25.
T1 5 T2 $804& K JERIIT /R SCIRREE, K E=273.15(40% 10 ) +HE iR . fl: T2=273.15+25

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL p.12
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6) INTERFACE DESCRIPTION
e X
6.1 LCD Interface
LCD #% 1 5E X
I/0 or
FI;% Symbol 72 C;:ﬁ:;\e;'tﬂto Des;‘;l%tlon
BRERE
1 GND
2 GND [ Power Power Ground(0V)
3 GND
4 VDD
2 ng [ Power Power (3.3V)
7 VDD
8 GND I Power Power Ground(0V)
9 SDA | SPI Data. *Notel:
10 | SCL | SPIClk. *Notel:
11 CSB | SPI Chip select. 0: chipselect 1: no chipselect *Notel:
12 GND I Power Power Ground(0V)
13 OLVON I 0dd LVDS data 0- ( negative )
14 | OLVOP | 0dd LVDS data 0+ ( positive )
15 GND I Power Ground(0V)
16 OLVIN I 0dd LVDS data 1- ( negative )
17 | OLV1P | 0dd LVDS data 1+ ( positive )
18 GND I Power Power Ground(0V)
19 | OLV2N | 0dd LVDS data 2- ( negative )
20 | OLV2P | 0dd LVDS data 2+ ( positive )
21 GND I'Powern Power Ground(0V)
22 OLVCKN | 0dd LVDS clock - ( negative )
23 | OLVCKP | 0dd LVDS clock + ( positive )
24 | GND I Power Power Ground(0V)
25 OLV3N I 0dd LVDS data 3- ( negative )
26 | OLV3P | 0dd LVDS data 3+ ( positive )
27 GND I Power Power Ground(0V)
28 ELVON I Even LVDS data 0- ( negative )
29 | ELVOP | Even LVDS data 0+ ( positive )
30 GND I Power Power Ground(0V)
31 ELVIN I Even LVDS data 1- ( negative )
32 ELV1P I Even LVDS data 1+ ( positive )
33 GND I Power Power Ground(0V)
34 ELV2N I Even LVDS data 2- ( negative )
35 ELV2P I Even LVDS data 2+ ( positive )
36 GND I Power Ground(0V)
37 ELVCKN Power Even LVDS clock - ( negative )
38 ELVCKP I Even LVDS clock + ( positive )
39 GND I Power Power Ground(0V)
40 ELV3N Power Even LVDS data 3- ( negative )
41 ELV3P I Even LVDS data 3+ ( positive )
42 GND I Power Power Ground(0V)
43 RESET I Reset PIN, 0: ResetModel 1: Normal Model
44 STBYB I Standby Model Control Pin, 0: Standby Model 1: Normal Model
45 SHLR | NC. Soft Control.
46 UPDN I NC. Soft Control.

TRULY SEMICONDUCTORS LTD.
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. Error Detect Pin, connectto MCUI/0 H.

* .
47 Fail T *Note2: 0 Read 1: abnormal, Read 0: normal.
48 GND I Power Power Ground(0V)
49 | NC(VDD_OTP) | NC. Must Open.
50 NC(ATREN) Power 0: SPImodel 1: OTP model

*Note3:
*Notel: Write(5): HultfIBEALN 0
CsB
T\
scL I I Y. N . N O O N S O O N O S S R

4 5 5] 7 8 9 10 13 14 15 16
on [{oXe)e) X X XX D
- -

1 2 3 11 12

_—

0N

- Register data

ﬁ-chip D Register address

Read(i£): HuhHiB &AM H 1

csB
N\

SCL

SDA

ENENENENENEPENENENERENC NENENENE Y

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
(1 XoGoo) aX A 22X AT A9K 07X 28X 05X 24X 23X 22X 21X 29

[

=
__ |

_— o g -
- . L

chip D Register address Register data

*Note2: FAIL_DET will detect following items:
1. EEPROM reload dummy data and checksum error.
2. IC enter self protection model (No HS/VS/DE/CLK).
3. GATE driver not feedback STV 'signal to TCON.
4. Source driver internal signal not feedback to TCON.
5. ICenter GAS model.
6. LVDS un-lock at LVDS model
Any ofthem geterror-then FAIL-T-outputpinis 1-thigh).
*Note3: ATREN have internal Pull up high.

6.2 Backlight Interface

FOLHE I E X
NO. Symbol I/0 or connect to Description
F5 (il B/ HEGER ) iz g

1 LEDA1 Power Backlight1+

2 LEDA2 Power Backlight2+

LEDA3 Power Backlight3+

4 LEDA4 Power Backlight4+

5 NC - Open

6 LEDK1 Power Backlight1-

7 LEDK2 Power Backlight2-

8 LEDK3 Power Backlight3-

9 LEDK4 Power Backlight4-

10 NC - Open

11 NTC1 - Thermistor pin 1

12 NTC2 - Thermistor pin 2

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL
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7) REFERENCE APPLICATION CIRCUIT

SN F FRL B
CONEB

—_— GND E_W%
B[] BO(GPIO) 50V |57
B1(GPI) 3.3V
B2(GPI2) 33V |33 ] —Jvopss
B3(GPI3) GND (57 .
B4(GPI4) LCD_RST_BASE (52 [ RESETB
B5(GPIS) LCD_HS 55 HSYNC
B6(GPI6) LCD_VC |52 VSYNC
B7(GPI7) LCD_DE |32 VDEN
GO(GPI8) LCD_CLK |53 DCLK
qo7] G1(GPI9) PCO_BASE |-
G2(GPI10) SPI_CS_BASE |45 cSB
G3(GPI11) SPI_MOSI_BASE [ SDA
G4(GPI12) SPI_SCK_BASE {33 SCL
G5(GPI13) IIC_SCL_BASE |72~
GB(GPI114) IIC_SDA BASE |72
G7(GPI15) IIC_INT_BASE [-35-
R0 RO(GPUO) FUNC_BASE [ [ sTBYB
RIO7] I~Ro 20 E;_Egj;}; F’Gm_E-gNSE 9 | <_JFAILT
R3] !
% R3(GPJ3) X_P_BASE 5—5?
B4 2= Ra(GPI) Y_P_BASE (-2
N ) XN BASE 55~
'ﬁ RE(GPJG6) Y_MN_BASE 4
BT 2 R7(GPI7) GND -5,5—{ |
pwm BL {C_——F57Pwmt EINTS ==
55 GPDO AINO |25
BL_EN {_}——FgGPD1 AINT [
28 1EINT4 cTP33 |28
FPGA_58

Vo3[ —FAAN——{_> VDD

0805-0ohm(1/8w)iig

VDD33[ ———FEAA N > vDD33

0805-0chm(1/8w)iig
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RGB TOLVDS CIRCUIT 0.01UF closer to related PINs of IC

g 4[4 &
Ll

:

. || 0803.0.1uF
(| |Lom300tur

|
:

|_0803-0.0MuF |
0603-0.1uF
'l QB03-0.0 WF

BaBaa58
‘1@' R R e
&
"
]

z _Jvoo1 s

F g
lﬂ;

voDas[_» T
i u13

[+ T

| 1wuF
0601
06030, uF

T8y

1pur! T

GHND
= g
g 3 g 2 3
= a g 8 a
= a
y T g
Ly = § U >U
2 z g g z @
g S o 5 2 £
- Q 3
g 5 £ = =
g i E 32 R z
£ 3] 3z g &m %
g ] g“ 2 SE gﬁ
————JoikseL ——rs mooe & e —— L]
-4 3 t————<JoomN
: g : £ :
2 2 g %é % g
5 3 : g g °
> s i : i -3
g 2 §“ 35
A g

.||_.
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backlight circuit
CON4
s m——
3
GND
oND 21
DC-0500-20
= 80*4=320mA
VINL >———VIN 5VCC [
1 }——ZGND LEDA {27 Johm LEDA
R58 Oohm
—5FSYNC KI " \/\/\—{_ LEDK1
—{SYNC K2 |y Oohm LEDK2
—{scL K3 gohm LEDK3
R71 Oohm
—1{sD Kd | LEDK4
T FLT EN| =5 < ] BLEN
PWM_BL R28 5 PWM VLDOSV |
1
5 LEDA1
LEDAl > 3 LEDAZ2
1 LEDA3
E LEDA4
D 61 Eoki
LEDKA1 =
LEDK2[ S {LEDK2
LEDK3 5 LEDK3
LEDK4 LEDK4
NTC1[ > NTC
NTC2
- 04-6288-012-000-846+
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LCD Interface

lf Menn
z GHL
3 tann
oD A o
=R
E oo
I oo
| B {ehn
S04 = ik oA
scL [—=d=100chm », o A RED 0 fop
csa[——33-Woha AAAFEL T g
|| 12 Jeni
aLvoH [ 13 i won
aLvor [ 4 o vpe
-|I 15 1anp
GLVIH 18 o vm
aLvie [ T o vip
.|i L
oLVIN [ 19 fo yan
aLvzp [ 0 o vae
1l 2 feng
[
BLYCKN [ 22 o vekn
BLYEKP [ 23 o veke
-||—&sﬂu
ALYIN [ 25 o van
oLvar [ 28 o yae
| 276D
ELVON [ 2B e ) vou
ELVOP [ 29 I yop
-II 30 lenp
ELVIH [ 3 v
ELVIP [ 32 1) yp
|||—-u—|:;m:|
ELVZN [ > 236 van
ELVZF [ 251 yvap
Ill 36 GO
ELVEKN [ 3T fe) vewn
ELVEKP [ 3B I} vekp
-||—39—GN|:I
ELVIN [ 40 1 vam
ELVIP [ A ) yap
| 2 lahn
RESETBD—&WN’\.P\"EZ—qLRESET
'5TE‘|'B|:.': ”'mﬂ“"if‘-.,.-"-.,.-"\. RY 44 sTovE
| 45 lehir
48 1iron
FaL_T a7
T FAIL_T
TE-S'rl@—I -||—"5—GN|:I
VI Bl HE 28 lyervoo_oTe)
MRETD - 50 cqaTrREN)
R4
il ATATAY
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8) TIMING CHARACTERISTICS
i &

8.1 Power on/off sequence
Power on _EHi:

90%
¥DD/ VDDA W

L ® G
1 [ ]

. | |||11T({ [
| l—» >0ms !

O e T ]
[ 1 i | |
HS/DE/ | . ‘
Don't care Normal

. . I !
| T I I
RESETB | | | | | |
- I I
1 z20ms | I | |
— | 1 1 1 | |
STBYB [ | I | I |
i | | | [ : :
| = 16ms 0 : : ]l
SPI Forbidden l l l x I l l |l K K| x MNormal l )[ K x N x j(
! i T i ' |
Frame 1 2 3 4 b a9
BL_ER Backlight off ‘ Backlight on

*Notel: The system must start to continuously apply external display data from either point A or
point C.

*Note2: T_sp shown in the figure is 100 msec.

*Note3: If the system starts to continuously apply external video data from point C, please keep
stable differential state for each LVDS pair without toggling which leads to longer T_sp.

*Note4: At least 16msafter RESET is high, SPI can be set to access registers.

*Note5: We suggest set initial code registers_ before STBYB rising (must observe Note 4) or
program in OTP/EEPROM.

*Note6: One frame is 16.7ms when frame frequency is 60Hz.

*Note7: We recommend turn on the backlight when LCD Display normal There is 28 frames.

Power off FHi:

BL_EN |

Backlight off 1

|
|
|
]
|
|
VDD/VDDA 1
1 \_ OV
|
RESETB
8 frames
STBYB —— 35 frages ——MmM8M—
|
LVDS i }
| 1
| |
| I
VS I ] | [
I I | I |
I | I
! | ! ! | ! | | L
— T : | | ! ! P
| | | I ] ]
Frame 1 2 3 4 5 6 T 8 2

*Notel: When power off, We recommend turn off backlight first.
*Note2: Atleast 8 frames is needed in power off flow.
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8.2 SPI Timing
SDA )\ RW) D1 (100 ) A4 ) A3 ) A2 ) A1 (A0 (D7 (D6) D5 \ Da \ D3\ D2 \ D1 ) DO \RAWY 1D1
ts1] tin B
SCL %_/_\_/_\_/_\_/_\_/_\ WANWA
bz
csg —1® o
Parameter Symbol Conditions Min. ST';T:- Max. Unit
. t CSB to SCL 60 - - ns
SDA setup fime tor SDAto SCL 60 : : ns
. ! CSB to SCL 60 - - ns
SDA hold time e SDA to SCL 60 : : ns
twaL SCL pulse width 75 - - ns
Pulse width twin SCL pulse width 75 - - ns
twa CSB pulse width 1 - - us
Clock duty - - 40 50 60 %
8.3 LVDS Timing
@ 2-port LVDS signals, VESA format(8-bit)
OLVCLKP \
OLVCLKN / \
OLVON R ROTY cloY Ri51 Y Ry RE1Y Riz1Y R RiorY Glory
OLV1IP
v €2) €<0) C) ER)EEE) T EEE) €2 E<0) ER)
OLV2P \
OLVEN ) B[3] X Bl21X DE X Vs X Hs X B[5]X Bl41)X B[3]X B[2]{ DE X
SR €1) €0) SR ) E10) S =0) ) G5) SR
Previous —g—-e - Next
cycle Current cycle cycle
ELVCLKP \
ELVCLKN /
S €1) €0) €0 GO G GE) 7)) €0) 60 G
v TED E0 0 E0) 0 EE) COED) €|
v EEVED) (BB D 85 €5) €7) CEV %) B |
S G 60) BB € €5 E0) 5) T 60) $E
Previous g - Next
cycle Current cycle cycle
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@ 2-port LVDS signals, JEIDA format(8-bit)

OLVCLKP \
OLVCLKN /
Sf\\fnu:: RI31 X_RI21{ G2 X RI71 X RI61X_RI51X RM1{ Ri]
OLVIP \
OLVAN G[M1X G[3]} BI3] X B[21X GI71X GI6]X G[51) GM4IX GI3]
S 5) €0) 65 G D ) £5) € G @65
S €0 €0 88 €0 E0) EED) GO 60 G
Previous «¢— Next
cycle Current cycle cycle
ELVCLKP \
ELVCLKN /
ELVOP rRia1 X Ri2X G121} Ry Rl Ris X RiY Ris1Y R1Y Gi1X
ELVON
ELVIN Gl41X_GI3IX_BISIX_BI2] X GI7IX_GI6]X GI5IX Gl41X GI31{ BI31X
Eﬁxﬁ BISIX B4R - X - X - X BIIX BEI BISIX B4l - X
ELVAN RIIX ROIX - X BI1IX BIOI X GI1IX GIOIX RIIX RIOIY - X
Previous - Next
cycle Current cycle cycle
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If use RGB to LVDS driving IC. RGB timing are set as follow: (HS+VS model)
WRAEH RGB % LVDS {5 /7. RGB #BEUATHLE: (HS+VSmodeD)

e Horizontal

HniEnnn
DO[7:0] i Valid Data i
D1[7:0] Valid Data
D2[7:0] Valid Data
E E Display Area i i
i trop ' tha H thip i
i 1 Horizontal Line (1) i
e Vertical
4’: tupw E‘*
VS .
]
L T 1 A A
DO[7:0] E Valid Data E
D1[7:0] Valid Data
D2[7:0] Valid Data
E i‘ Display Area ‘i E
E‘_ tv bp _j: lvq :‘: - 1:\u'ﬂ:! o E
1 Frame (t.)
Panel Resolution
1920xRGBx720
Parameter Symbol (Two Port) Unit
(RS[3:0]1=0x1h)
Min. Typ. Max.
DCLK frequency FociLk = 45 = MH=
Horizontal valid data tha 960 DCLK
Hsync pulse Width
Hsync pulse Width
(Es{- PHpDT ENB=0, enable) thpw 10 12 254 DCLK
Hsync back porch thbp 8 16 255 DCLK
Hsync front porch thio 16 16 40 DCLK
1 horizontal line L 984 992 1104 DCLK
Vertical valid data tva 720
Vsync pulse width tyow 1 2 24 H
Vsync back porch tvbp 2 5 25 H
Vsync front porch tvin 8 31 31 H
1 vertical field t. 730 756 792 H
Frame rate FR - 60 — Hz
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t<:ph
|- -
| el gl fow )
| I I [
DCLK | 50% 50%
| ! ' '
| ten
-— > >
HS/DIO 705% I 70%
VS/POL |
DE/'LD | 30% | 30% |
|
tahd
- asu > >
DO[7:0] ><70% | 7o%>< ><
D1[7:0] |
D2[7:0] N | 0%/
Input data/Sync. Parameters
Spec. .
Parameter Symbol Min. Tvp. Max. Unit
DCLK period T eon 16.67 - - ns
DCLK duty ratio Tew 40 50 60 %
Data setup time Tysu 5 - - ns
Data hold time Tahd 5 - - ns
VS setup time Tes 5 - - ns
VS hold time Tsh 5 - - ns
HS setup time Tes 5 - - ns
HS hold time Ten 5 - - ns
DE setup time Tee 5 - - ns
DE hold time Ten 5 - - ns
8.4 RESET Timing
TNNS . tRW .
> « >
| 1 [ |l
| | | Vo
RESETB \/' VIHT N Y%
VIL1 '
! : | IRT
' \ |‘ ‘:
I
Intemal state >< Reset in progress Normal operation
(VDD1=VDD2=2.7 to 3.6V, GND=0V, Ta=-40 to +105 °C)
. Spec. .
Signal Parameter Symbol Min — Max. Unit
Reset pulse width tRW 10 - - Us
RESETB | Reset complete time tRT - - 5 us
Negative spike noise width tNNS - 100 us
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9) Software Settings
BHRE
RGB to 2-port LVDS
9.1 RGB Timing
RGB B 7
#define LCD WIDTH 24
#define LCD XSIZE 1920
#define LCD YSIZE 720
#define VBPD 3
#define VFPD 8
#define VSPW 2
#define HBPD 18
#define HFPD 16
#define HSPW 12

DOTCLK=Frame*( LCLDWIDE + HBPD+ HFPD+ HSPW)*( LCDHIGH + VBPD+ VFPD+ VSPW) /1000000

Parameter Symbol Min Typ Max

frame Frame 58 60 Hz 70Hz
frequency

CLK DOTCLK 83.6MHz 86.45MHz 100.9MHz
9.2 RGB Timing Polarity
RGB B @ik it
DEN:
valid data

DOTCLK:
A\ B 8 {E4F DOTCLK 11 T .

ul
-

.- ¥

]

9.3 Initialize program

Pia e

9.3.1 LCD initialize program (Rev 0.1)
LCD #4542 (Rev 0.1)

TBD
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9.3.2 SPI_Write
SPI 5
void LCDSPI_Write(unsigned char address, unsigned char datas )
{
unsigned char i=0, j=0;
U8 MB=0;

SET_SPI_SDA_OUTPUT(); //MCU SPI LI ¥ A%
SET_SPI_SCL_OUTPUT(); //MCU SPI I ¥ Ay i 4
SET_SPI_CS_OUTPUT(); //MCU SPI I kit

MB=address;
SPI_SCL(1); //SPI Wihfs s
SPICS(1); //SPI Jrikfs's

Delayus(5);
SPI_CS(0);
Delayus(5);
for(i=0;i<8;i++)
{
SPI_SCL(0);
if(MB&0x80)
SPI_SDA_OUT(1); //SPI #i#z4k
else
SPI_SDA_OUT(0);
Delayus(1);
SPI_SCL(1);
Delayus(1);
MB<<=1;
}
MB=datas;
for(i=0;i<8;i++)
{
SPI_SCL(0);
if(MB&0x80)
SPI_SDA_OUT(1);
else
SPI_SDA_OUT(0);
Delayus(1);
SPI_SCL(1);
Delayus(1);
MB<<=1;
}
SPI_SCL(1);
SPI_CS(1);
Delayus(1);
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9.3.3 Power on code
AR

void power_on()

power_down_vcc(1); //$T T A2 S 3.3V

Backlight(0); /15 CERIN G

//CSB_LHLDAZRERIN Ay i, SCL SDA L HLERIA MG, RALH mide e J5 A feshfE

STBYB(0); / /AR - H A 20 BRI

RESET(0); /240 EH BRI, AT E AL

Delayms(50); // W Zz1ms

RESET(1); /| AL IR e, 85 R A

Delayms(20); //W=20ms, iy AL E

LCD_INIT(); //1C ¥ltHte

Enable_LVDS(1); //enable LVDON/P~LVD3N/P & LVCLKN/P, LVDS{5 ‘5 it &
//including RGB controlling signal HSYNC,VSYNC,DATA
//ENABLE,CLK,data

STBYB(1); /MR SR A, I R

Delayms(150); //Better=150ms 8frame

Backlight(1); //FTIFE 6

9.3.4 Power off code

TEAHE
void poweroff()

{

Backlight(0); //& 656Kk H
Delayms(300); //iEMRHE 15 65e 40 CHRUE A 00 (1A (] i 4

STBYB(0); /R B RARAL BE, OGN
Delayms(100);  //100ms =#f§>=5 i

Enable_LVDS(0); //2%H] LVDS {55

elayms(50); //150ms “EfF>=3 iy
RESET(0); /AR EIRAR, PAT I E AL
Delayms(5);

power_down_vcc(0); // R RGHLIE 3.3V
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10) ELECTRO-OPTICAL CHARACTERISTICS
HHESH
Item Symbol Condition Min Typ Max Unit | Remark | Note
i H iie) & BAME | BURME | RKME | BAL | R &
Response time 0=0° 25C / 25 50
O 1 i Tr+ Tf 23=0° -ZOOC / 200 250 ms FIG 1. 4
-30C / 350 600
Contrast ratio 0=0° 0=0° o
Of L 25=0° 25=0° 25°C 700 1000 / / FIG 2 1
Luminance Srid 80 85 /
uniformity o WHITE % FIG 2. 3
5] i i) 70 75 /
Surface d/
Luminance Lv e / 700 1000 / :nz FIG 2. 2
iz o
Viewi | T'f;5{3 @ =90° 80 85 / deg | FIG 3.
s Ange ; 4= @=270° | 80 85 / |deg | FIG3 ;
o &= 0° 80 85 /| deg | FIG3
W RN
& =180° 80 85 / deg | FIG3
NTSC ratio
DA - 7 - 0, - -
R / 6> 0 %
Red x 0.615 0.655 0.695 -
Red y 0.295 0.335 0.375 -
Green x 0.260 0.300 0.340 | -
CIE (x,v) 0=0°
chrgmalicity Greeny 2=0° 0.570 0.610 0.650 | - FIG.2. 5
— | Bluex | 0105 0.145 0.185¢ | -
CIE (4 EAAKR Ta=25'C
Bluey 0.025 0.065 0.105 -
White x 0.260 0.300 0.340 | -
White y 0.285 0.325 0.365 -
IRt FLK g;ﬂ; - - 25 dB |FIG5 |7
Gamma Y Ta=25°C - 2.2 - - FIG 4 8

*Note 1. Contrast Ratio(Cr) is defined mathematically by the following formula. For more
information see FIG 2.
X HCRERE LR AR TS . PEILFIG 2.

Average Surface Luminance with all white pixels (P 1,P2, ......)

s [ B PR SR (P 1L,P2, ... )

Average Surface Luminance with all black pixels (P 1,P2, ......)

R BRI R R BE (P LP2, L )

*Note 2. Surface luminance is the LCD surface luminance with all white pixels. For more information
see FIG 2.
R e B AT s A i, WK B, PEILFIG 2..

Lv = Average Surface Luminance with all white pixels (P 1,P2, ......)
PRI L REP 1L,P2, ... )

*Note 3. The luminance uniformity 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 2.
P50 P S A s 1 (O T, AP L 3P A 52 i, 7 O RS BE PR e /M LA S KABVE MLFIG 2.

Contrast Rao
xof B

5 WHITE Minimum Surface Luminance with all white pixels (P1, P2, ......)
PO N R e R/ ME (P, P2, .....)
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BIEE = Maximum Surface Luminance with all white pixels (P1, P2, ...... )
(L R 2R s B RME (P, P2, )

*Note 4. 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.
The test equipment is DMS-803
Wi S IS TA) R Tr CETRRFIA]D STRCE B TR AR Tr 5 S 1 (0 [0 4 by Sk 7 S €0 ) 1 7 S R I ), TF
ot S R T O S 1 A T R L ). PEOLFIG 1. Wikt #: DMS-803.

*Note 5. CIE (x, y) chromaticity, The x,y value is determined by measuring luminance at each test
position 1 through9,and then make average value. For more information see FIG 2. The test
equipment is CS2000.

AR X,y T I A AU B BT BB E 1. FEMLFIG 2. Wik #%: CS2000.

*Note 6. Viewing angle is the angle at which the contrast ratio is greater than 100. 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. Test equipment is
ConoScope or DMS-803.

A FRXS BB R T 45 T MR e B2 (e FE HE , RITRTERE, X EEERR @ (410, A H il O,
el Cy D[R] Z 4l (HE BT LCD 3R 10D Z 18] () A oKk . 7 L FIG3. Ml % #% : ConoScope or DMS-803.

*Note 7. Flicker test standard: First using customer’s standard, IF no, using the TRULY’s internal
standards. For more information see FIG 5. Test equipment is MSE or CA210.

N RS R AR E: AR SE 3% P 2 RbRAED . TE ) 451 1 422 45 ) 9 S b AEEA T 3 DL
FIG5. M4 : MSE or CA210.

*Note 8. Gamma test standard: First using customer’s standard, IF no, using TRULY Internal Standard:
(2.2+0.4), white and gray scale screen(not show RGB).For more information see FIG4 . Test
equipment is MSE or CA210.

Gammaill i Rk M 5E 145 ) bn s 25 I ACERINFZ SR P Fibn (2.2 2040, FH-E KB - (AN X
JrRGB). HMFIG4A. Jikix#: MSE or CA210,

FIG1:'The definition of Response Time i 5 i 52 X
- Tr= —Tf

100%
D 90%

Optical
Respons

1%%

white black

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

YR, REREE, WS, CIEAFRIRAT %
| H >

5 Points diagram

9 Points diagram

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.28



TRULY® LCD MODULE  TFT1920720-26 (10.25) Rev0.3 Sep23,2018

FIG 3. The definition of viewing angle

WA X -
Up zZ
®=90
(12:00) sl

Left
®=180
(9:00)
Down
=270
(6:00)

FIG 4. The definition of Gamma curve.
Gammaph£k & X

100. 0%

80. 0% . ‘/
/ — Gamma

60. 0% / — Measure curve
40, 0% s

20, 0%

0. 0%

0 32 64 96 128 160 192 224 256

FIG 5 . AR

Test Picture: According to the model driver IC supports to choose picture such as line inversion . dot inversion -
frame inversion and sub-pixel inversion.

PURETE . fRAEdriver IC SCRFIOREI, P mIRb AT HISE . Sl . i . G SR mim .

Measurement method: Testing the flicker value under specific flip model by comparison. JEITA and

VESA measurements methord. General choice JEITA method test the center point and record the

flicker DB value under the Corresponding frequency (HZ).

WETTHE: KHIX VL JEITAIVESAN &4E i€ B4 77 20T Ik flicker{ti . — BOAFRIEITAYL, WO Ol 3o0)
VAR (HZ) T I flicker DBAE .

KB4 MSE. CA210

Measurement instrument: MSE. CA210
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11) RELIABILITY TEST CONDITIONS
GIE3E3-R 0% i

No. Test Item Test Condition Inspection after test
Inspection after 2~4hours
High  Temperature storage at room temperature,
1 Storage 90°C*500hrs, Non-Operation the sample shall be free from
AT defects:
1.Air bubble in the LCD;
2.Sealleak;
Low  Temperature 3.N(.)n-.display;
2 Storage -40°C*500hrs, Non-Operation 4.missing segments;
(R 5.Glass crack;
6.Current Idd is twice
higher than original value.
High Temperature 7.Reduction . of the original
3 Operating +85°C*500hrs, Operation g%r;/t)rast ratio of more than
HiIA 8 reducing of the minimum
brightness from more than
50%
Low Temperature
4 Op“ear:a#ti ng -30°C*500hrs, Operation *Note: After Damp Proof Test
iz AT operating, the display
function of test samples
should be checked after
Temperature L . o . 24hours storage at room
EEEfEER Y P
REEAE, G LCD #F
il W6 2B AE 55 N IE i e A
58N TBCE 2~ 47 /N DAL g
Damp Proof o | HEAT DRSNS 25, FERA
6 Tﬁei’:I (ggatlng +60°C*90%rH*500hrs, Operation AT UL R B
i, 5 i LALHe P
2.5 R .
3AEIR.
4. WE-
5. LIE AT -
UV exposure Xenon arc lamp, Light intensity: 1120W/m?2. 6-Eﬁﬁlddkf%ﬂiﬂﬁ F[/‘Jz{%o
7 resistance Chamber temperature: +40 °C 7-5@&[3%‘1&?@%‘@‘5@*#0
UV S Total 72hrs. 8.50 B ok /> ANl ) A 1 —
According to IEC 68-2-5 Sa-A 2
W B s RS,
P il 1R Sk 7S Tl BE Y. 24 /N I 4
LR AT A
Air discharge:
C=150pF+10%,R=3300+10%,
5point/panel
9 ESD Test Air: +/-15KV, 5times GB/T17626 (IEC61000) /
P EEL I Contact discharge: 1S010605
C=150pF+10%, R=3300+10%,
5 point/panel
Contact: +/-8KV, 5times
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Immediately switch to 50%
gray scale and take out in the
normal temperature environ
-ment observe:

@ 25°C; 2 hours
@ 65°C(Oven real temperature)
Times: fixed 1 hours Chessboard image

10 Ghﬂo/s\‘tlr{g‘Test (total Number: 25~100) Ghosting disappear in 10
B2 D : :
minute or no Ghosting.
I:> SLHIY 46 315006 2K B - HCH TBCE AR
A S 104350 N TR T R
WCHRE CGRRATT D
11 Vibration Test 105}5;525}?;;1??:;?}? litude LI REMAAIE S, oS ar i,
Pk ' ' MAEIR,

X,Y,Z direction (Packing condition)
Drop to the ground from 1m height , one

2K BB G, B O

Dropping test _ . FANRG . PREEAEZE S5
12 N \ time , every side
A y 3 G IR BT «

of carton (packing condition)
*Notel. The test samples should be applied to only one test item.

BRI AR B T3P NI .
*Note2. Sample size for each test item is 2~10pcs.
AN R By 2~10 J7
*Note3. For Damp Proof Test, Pure water(Resistance>10M(1) should be used.
XF T i A A, TSR AR TR FH K U2 HEL B R T 10M R R R 2K
*Note4.After tests been done, visual inspection will be implemented after 2~4hours storage at room

temperature.Test samples at low temperature test conditions should be visual inspected immediately and
judge there isbubble or not.
W TeRE, FERIRAAT TR 2202/ N ek A il Be A it o AR a6 2% AF B it 7 S R F A A A oGl i
*Note5. For ESD test, in case of malfunction defect caused by ESD damage, if it would be recovered to normal
state afterresetting, it would be judged as a good part.
G R e e A e 2 B I TS B R LR, DUANRR k7 R
*Note6: Since there’s no.EMC lab in Truly, EMC test is recommended to implement by customer based on a
complete component (like instrument cluster ,CID ,audio) level, if any problem related to display moedule,
Truly will work together with customer for improvement. Truly will have to send to external lab for test if a
EMC test report is required by customer, but needing customer pay the charge.
PO E AT EMCSE R %, AR A I DU P T — A e B R (R . CIDY 5 0) Lo 20 R Hh DAL DAt 5%
T, AR it . R E S A IR, SR A s AR MR, R R
JUAS B
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12) INSPECTION CRITERION
ORI
1.0  Purpose BHI:

This specification is made to be used as the standard acceptance / rejection criteria for
TFT product.

XA RS RIEA TFT-LCD 7= R /AR 4 AR U .
2.0 Inspection method K& 55
Ambient temperature & humidity : 20~25°C, 55~70%RH
FAEREE + 20~25 C, 55~70%RH
Visual inspection illumination: 800lux~2000lux
SR ERSE © 800lux~2000lux
Function checking illuminance : <30 lux
DIRERTFAEE: <30 lux
Viewing angle : U/D/L/R 30 degree
Kl fa ¥ : U/D/L/R 30 degree
Viewing distance : 355 cm
FrmlfE gy 355 cm
ND Filter: 5% e R

| ) = — ND Filter

TFT-LCD Panel

3.0 Definition & X: / B
A area: Viewing area after assembly. BM
(Reference V.A of the drawing/AA+BM)
LW E IR RS
(MK 4K VA X/ AA+BM)

B area: Invisible area after assembly.
(reference other area except the V.A of the drawing)
DX B A AN B X
(ﬁ%ﬁﬁ KIZRER VA 1) HE X )

_—u-d

ll -

I
|
[
¥

| !\‘
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4.0 Inspection specification HE A%
NO Inspection content Inspection specification
' REAR A bR
TFT not display is not allowed.
TFT A& A L.
Display function TFT Display abnormally is not allowed.
1 S TFT GRS R .
Missing segment is not allowed.
BRIA SLVF
Liquid crystal not fulfilled is not allowed.
Liquid crystal WL REAST AN S
4.2 nonconformance
W Liquid crystal leak is not allowed.
W SR AN SR VF.
Spot nonconformance A Area Accepta/ble QTY
(Such as black spot. Size(mm) s
white spot. foreign ®<0.20 Ignore ZHgANTT
matters)
43 | BRI A 0.20<®<0.50 5
S OI ®>0.50 0
¢ a g Remark: Definition of spotsize @: d=(X+Y)/2
A Area Acceptable QTY
Symptom MR R
Bright(RGB) Sub- pixel
Electrical =R 0
nonconformance Dark Sub- pixel 5 7% 2 /i 5
BE R _
Distance between
Sub- pixel to Sub- pixel =5mm
GERIIUER gaE

4.4

Notel. One pixel consists of 3 sub-pixels, including R,G and B dot(Sub-pixel=Dot)
—AMEFERW A TERAN BER G B RI(TRE=M)
Note2. Bright dot: in the black screen , one of R or G or Bis bright ; bright area is more than 1/2 one dot
MG N, Ao MY sE, DT E . AT N, AR RS MER AR AT, #GFKDOT
e TAUEREL/2D0T WBIGANEL, TRV F1/2D0T 0K
Note3. Dark dot : in the white screen , one of R or G or B is not bright, dark area is more than 1/2 one dot
HI 5% ND filter BEGNIIKATT W%, BAEZSWH 2.0,
Note4. Bright dot is defined through 5% transmission ND filter as 2.0:
MOFUHE, EMKIEHEZAMINAR, AEAARS .

Bright Dot Dark Dot <5mm NG
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Line nonconformance
(such as black line . white Size (mm) A Area
line. foreign matters. R~F (mm) A X
polarizer scratch. glass L(length) W(width ) Acceptable QTY
scratch) LK) WP ) CIE 5% e
R (IR, B
45 = <3 <0.05 3
S eI B = =2
S A
it <2 0.05<W<0.1 2
W
~
i ~ / >0.1 0
Shifting in position exceed the engineering drawing is not allowed.
Polarizer position and T8l (A B AN SOV R I 3 3 1 A0 R
4.6 | size . . . L
(R o7 B~ Incomplete covering smaller :chan the engineering drawmg is not allowed.
6 AL B B R BT AN BE TS AT A, WA
47 E?{)iﬁ? fcl)lrrln polarizer Foreign on polarizer protect film easier to clean is allowed.
. N TS iy =N [/\ % 557,
A Area Acceptable QTY
i CIE°% 6
Polarizer dent and Size(mm) % -
18 bubble ®=<0.25 Ignore ZWE AT
S e TR AT 0.25<®<0.50 5
(iide i ) 0.50<®<1.0 3
®>1.0 0

Notel. All kinds of above nonconformance on B area are acceptable but where into A area must meet above
inspection specification.
T LA _EBEEAE LCD 1 B X2 P LARZI, (HJE A X200 2 DA sk

Note2. The distance between spots must exceed or equal 10mm.
R R TR R R B 2R T 8mm

49.1 TFT cosmetic dimension is bigger or smaller than the engineering
drawing limit size is not allowed.

TFT AP R SE LE B ACR S KBNS SR AN FR VR o

TFT glass
n[(J)n-conformance 4.9.2 Glass crack on any glass position is not allowed.
t e AV===1 1y 3
49 | (Uniemm) T BT (T BAE AT GRS RV
TFT HFEH
(#147: mm)

TRULY SEMICONDUCTORS LTD. TRULY CONFIDENTIAL P.34



TRULY® LCD MODULE  TFT1920720-26 (10.25) Rev0.3

Sep23,2018

4.9.3 Glass chipped into epoxy frame is not allowed.

WIS AN R VFIE N IR

LELLELELLITT

49.4 Glass corner chipped on the contact pad: Glass chipped reach to the

electro pad is not allowed

PO X IR i - T BEN 5 AN Fe

‘\

 y—

5.0

MURA

Visible by ND5% filter, refer to limit samples.

{8 H] NDSY%ANR] UL A FRAE ity o (835550 7 Y AN R A4 OKO

5.1

Soldering
i

Follow IPC-A-610G standard, Class 2 Acceptance.
M4 IPC-A-610G —.%

5.2

FPC defect

1. Dent, pinhole width a<w/3.
MR, L M9 agw/3:
(w: circuitry width.)
(w: Pk i)
2. Open circuit is unacceptable.

ASVFIT

3. No oxidation, contamination and distortion.

AV, ES K .

5.3

Bezel

BRAE

1 No rust, distortion on the Bezel.
ANREAERS, BRAEAREAR Y,

2 No visible fingerprints, stains or other contamination
AREA W B THRED ., V90 SILEE .
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13) PRECAUTIONS FOR USING LCD MODULES
ERERSE IR

1. Handing Precaution
JUSEIbAY=NE ATl

1.0  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.

o B B R Ak i BEEGE I, AR B RA S X . TR
1Bk ksl . A RENURLSE .

1.1  Ifthe 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.

W R B EL Y s, DI NI W S o B R oA e i, A
R R K st o

1.2 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).

TN R ) H ) s e e RS AL, 5 W25 1 (AR Ak o AN TRl o
B, XN TR s X N A 1 I A 2k RE ) (S8 AP UL H o6 dRE DD 6

1.3 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 upin a
container before coming into contact with room temperature air.

BRI s AR s T A DG R E B T, DR T2 AT A
FERT HB BYESHID N (B, B4 Hefil, sl ER Ot o AE8CE
SR B AR AT R X 35k b DA B R IRZE o YA AT R T R 1K S BRI R
PG T 5, 5 a0 A s N T

1.4  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.
IR s I 32T, n R AT LR e P O A R . R 2,
BN APl ) R AT P
- Hh
- K
T AL R 5038 W1
1.5  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.
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BrULESERBIRETIAh, HAE TR nl RESx 40 M e, R ) e G A DA 95«

-7k
il
By e gl

LRI R R, I T) 5 7K Rk e 5 AR TR B (1 o 3 S e it b AT A

1.6 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.

YR I TR e /) IR M D R JE e, P BRI e e DRI ARG 9 A e AE R A B R
S ENTDI BT

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

A8 ] 22 e FLAR MR it s B, 22— @ AN il . FHANAR I . SR i AN
Wk, 5 iR 2 s b2k .
1.8 Do not attempt to disassemble or process the LCD module.
T )R EIR A s R
1.9  NCterminal should be open. Do not connect anything.
e N WO, AN EERRAR AT
1.10 If the logic circuit power is off, do not apply the input signals.
IR B B FREOE T T, ANEE IS S .

1.11 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.

AR BEER ] CMOS 4B, BRI 5 i RO T, X CMOS 4 fF . 2y
SNE R R ) BRI OR A SE N TR B

- 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 BSOS AR N B Y, EORAER R A B A AR [ R LA

REBRREHRIS, AT SERH.

- 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.

- ATH T RA& ek, ZEnr i, IR ORISR A i, A, HH

M E B, AN, ) BE R A FRL Bl 1n] g KA AR R FL A o

- 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

- NRODERR A, ANE TR B AR . VBRI, TR e A

PR BB N 50%-60%. ] AR 1) TAERRF TAE & Belh

- 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.

- WU SRR AT N ORTRE . T BN O AR LU I DR B BB I 5 e 107
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4
1.12 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.
FH T8 A S s AR TR R S PR T s, T8 B 0 ABE B e K 1) o o B AU A B
oo

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

- AEUE e R LR E IR

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

- ANEAEENH L AR RO SL, B SO IR BT e B R R B AR L e R A

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

- AN SR B e i B B S

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

- MR 4 (SRR BT RAGERA .

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

- BRIRFERE AN, ANEE S BRAATA BE 5

- Do not drop, bend or twist the LCM.

- ANEY). BANHER.
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2. Handling precaution for LCM
L8ES e (IR
2.0 LCMis easy to be damaged. Please note below and be careful for handling.
Wi B ERR A SR, EER T O ERAE
2.1 Correct handling: IERf#1E:

2.2 Incorrect handling: 45 iR#1E:

O - O .

SEIURBEBR IR 3 o BRER 0 ANERL, 5 5 il IR SR R B i, | 7 5 7

O 3

THEHBHEI, 574 B, RilikIbi

HIRBED 2N AR, 5y %45
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3. Storage Precautions
LRSI
3.1 When storing the LCD modules, the following precaution are necessary.

U AR KA A M B LR L

3.1.1

3.1.2

3.1.3

Store them in a sealed polyethylene bag. If properly sealed, there is no need for the
desiccant.
S OImAR B B, IR B3, ATET A
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.
WECORAF, Y BB B AE K PGB AT 1, DREFIREEAE 0~ 3545 [ 2 [a], I
FEAHAE EAE40%RH FI 60%RH.Z [
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).
i P 2 1t i G e FoAb ) it CRE A TR DR as By i i Al ke b o

3.2 Transportation Precautions &%y i 30

3.2.1

3.2.2

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. #%1ziIF%
TR, e I R A, B . R B 2 m AN BRI 22K

The transportation process should pay attention to the waterproof and
moisture-proof measures. Product can not be watering. Ethylene sealed bags can
not be unsealed. iz firidt #2 L3 & A B 7K R B . 77 b AS BE KK i LM 25 148
AT FF4,

3.3 Others H.'&

3.3.1

3.3.2

3.3.3

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 AEARIR 23 e i (IR T AP B VS LA T ), 2 S8k B el ™ A0 CRERED .
IR TR T, e .
If the LCD modules have been operating for a long time showing the same display
patterns, the display patterns may remain on the screen as ghost images and a slight
contrast irregularity may also appear. A normal operating status can be regained by
suspending use for some time. It should be noted that this phenomenon does not
adversely affect performance reliability.
A R TR BRI ) TAE T [/ — AN BB %, #bem S BUR, ta il
B LEEEANE o A5t B ] — B i) el I REFIRES . BB A ™ 5
M) 11 e P HEE
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 /N PRS2 e AR AL e P A5 SO S s R RE BRI, A PR I Aol
R A1 X Sk

3.3.3.1 - Exposed area of the printed circuit board.

- BV A AR RR iR X

3.3.3.2 -Terminal electrode sections.

- BN AR 51 1 DX
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4. USING LCD MODULES
A VR & B IR B
4.1Installing LCD Modules 222590 /s A Bk
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.
BV e B AR PRI SL IR [ VB s B i B BT s o U0 W s BRI, JERCEA R
FI:

4.1.1Cover the surface with a transparent protective plate to protect the polarizer and LC

cell.

W 23 W DR3P IR PR D e R e

Protective plate

Fitting plate

{

)

T — T
)

LCM

4.1.2When assembling the LCM into other equipment, the spacer to the bit between the LCM
and the fitting plate should have enough height to avoid causing stress to the module
surface, refer to the individual specifications for measurements. The measurement
tolerance should be £0.1mm.
PR 2 B N LB A ], RSN e he A 2 () [) B I A A2 808 1) v 8 LU S AR S 1
. SRENEEH AR, BEFEAZN 012K,
4.2 Precaution for assemble the module with BTB connector:

FRSON MR 7% 2 BRSBTS T

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 RIS RS IO A BE ST B, W20 BT B TR BT 5.

v
N

OK
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4.3 Precaution for soldering the LCM -4 15 By 2 =F- 1l

Manual soldering Machine drag soldering Machine press soldering
T LR HLEHEAR Bl 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.
EFA R i 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.
PR i Press: 0.8~1.2Mpa

4.3.1If soldering flux is used, be sure to remove any remaining flux after finishing to
soldering operation (This does not apply in the case of a non-halogen type of flux).
It is recommended that you protect the LCD surface with a cover during soldering to
prevent any damage due to flux spatters.
A AT BIAER), S8 O o — 8 S BRI R B AR A CERAR s AL B D
SR SOHRAAE IR T 7~ DR 7 52 o 1 A E S DRV 510 et 3 Jse AT AT 45008
4.3.2When 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 IR ZR BT, ARG 2 T =R RS IR S8 b, (IR
Aok TR 38 AR U S R 1) e KA
4.3.3When 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.

MR R R T OGIRIN , 2 ORUEAR 55056 M Al N LR LB (AL

4.4 Precautions for Operation L {FI&47{E mig5 I
4.4.1Viewing angle varies with the change of liquid crystal driving voltage (VLCD). Adjust
VLCD to show the best contrast.
PR A L Bt 8 it BK 517 L (VLCD) AR A6 i A2 AL I HEVLCD W] o dseif RS G 2
4.4.21t 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.
LRV BB 3K B)) FLHs A SRR AR DS 0 1) o I PR L s S5 4 M a7 i . ELUR
L2 5 RSV R AL S S N, BB E A, DTG S s A P UK S VRt
4.4.3Response 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.
V0 A 7 P T AT N BT 08, Bl N, VR R (L2 AR IX T T AN 2 4R
WA R R LA, B PRAER B, ORI IR
4.4.41f the display area is pushed hard during operation, the display will become abnormal.
However, it will return to normal if it is turned off and then back on.
WRAEIEAT ISR P s X 52 B I, Wi 23 5 B AR 45 s v I8 B P R R
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.
Pk i v B4 1 | RS LA 27 O N T BT o DRI A 0P B K IR AR B 2 Y, W
NT50% HYZATE ARG BB
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4.4.6Input 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, el s, RGBS, WS R RIKE . KL, Sl
T s, ORI AR R S . E SRR E o PR IS
4.4.7Please 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.

FRPAERA TR Y B AT o et i ] e 5 DS AR Ak, i, I
O I 7 25 i) 7L

4.5Safety %4>
4.5.11t 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 UCREASIIN BVt S s B TS RGeS bt 3B e e
4.5.21f any liquid leaks out of a damaged glass cell and comes in contact with the hands,
wash off thoroughly with soap and water.

T AT AT VA MR e v L T, T B S R K AU s ok o

4.6 Limited Warranty 7 i 57/T-

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 AN P 2 0] A sk, BA =2 HE N, AR AE R BV 075 B it ot
B, AR ALRERTAT T BEGR [ BV b S s B e B3 iR T

9%Uﬁiﬂ%?m,ﬁﬁfﬁﬁF%%WELﬁﬂ LU EFRIRE 0 #E . 5
TRAETHTAL PR T RATE LR € (0 52 i EAT 3R AN /e B o 6f it ) R AE AT AT 20
15 R A EKARATAT DT

4.7 Return LCM under warranty AR 1E
4.7.1No warranty can be granted if the precautions stated above have been disregarded. The
typical examples of violations are :
TRAZ 2 LA _ESRVE B IOR M AR SE PRSI o BB F 3 e 5 an R
4.7.1.1 - Broken LCD glass.
- BT 2R ) s 3k s D B
4.7.1.2 - PCB eyelet is damaged or modified.
- BN e B A LAE B an
4.7.1.3 -PCB conductors damaged.
-ZR AT AR
4714 - Circuit modified in any way, including addition of components.
-ZRBRBE AT, AR AL
4.7.1.5 - PCB tampered with by grinding, engraving or painting varnish.
BN R R B, W, REZ, RiREE.

4.7.1.6 - Soldering to or modifying the bezel in any manner.
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NFAR AL B AR
4.7.2Module 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.
BB S PR 0T IMSGE SR 1 o EER VR SR PR R S — JFIR 0] o i 22 2BE P T 4
i B R R AT AR 2 A AL, B M | G 25 A1 B il 25 .

14) PACKING SPECIFICATION
BRI

TBD

15) FACTORY CONTACT INFORMATION
T BAER

B PRIOR CONSULT MATTER
T E
1.0 For Truly standard products, we keep the right to change material, process ... for improving the
product property without prior notice to our customer.
X5 TAE FUFRI AR P2 AT DR B AE AN AN 7 IS 00 R, b 442 e 7 ot PR RE T SO S S N1 5 V255 R AU
2.0 For OEM products, if any changes are needed which may affect the product property, we will
consult with our customer in advance.
X5 OEM ™, PSR A5 AT A 22 52 21 7 i PERE I 538, FRATT AR AT A2 ) R L
3.0 If you have special requirement about reliability condition, please let us know before you start
the test on our samples.

BN AT SEME A A R PR R, T AR B i & AT T

FACTORY NAME: TRULY SEMICONDUCTORS LTD.

L] ARRAE AR 22 7]

FACTORY ADDRESS: Truly Industrial Area, ShanWei City,GuangDong,China

) HuhEe AR A R AR A b

P.C: 516600 URL: http://www.truly.com.hk = http://www.trulysemi.com

MBS mtd: 516600 : Mk http://www.truly.com.hk  http://www.trulysemi.com
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