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1. SPECIFICATIONS

1.1 Features
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Item Standard Value
Display Type 240*(R,G,B)*320 Dots
LCD Type Color TFT , Transmissive ,Positive

Screen Size(inch)

2.8(Diagonal )

Viewing Direction

12 O’clock

Backlight White LED B/L
Weight 25.5¢g
Interface 16 bits 8080 system parallel interface

Other(controller/driver IC)

Sitronix _ ST7789S

1.2 Mechanical Specifications

Item Standard Value Unit
Outline Dimension 50.0 (W) * 69.2 (H) *4.25(H)(MAX) mm
Viewing Area 43.8(W)*58.20(H) mm
LCD Active Area 43.2 (W) * 57.6 (H) mm
TP Active Area 44 2(W)*58.6*H) mm
Dots Pitch 0.18 (W)*0.18(H) mm

Note : For detailed information please refer to LCM drawing

1.3 Absolute Maximum Ratings

Item Symbol Condition Min. Max. Unit
Power Supply Voltage Vb - -0.3 4.6 \%
Operating Temperature Top -20 70 °C
Storage Temperature Tst -30 80 °C
Storage Humidity Hp - 20 90 %RH
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1.4 DC Electrical Characteristics

Ta=25°C
Item Symbol Condition Min. Typ. Max. | Unit
Logic Supply Voltage Vb - 2.4 3.3 3.5 \%
LCM Driver voltage VCC - 3.3V -
“H” Input Voltage V4 - 0.7 VpbD - VDD V
“L” Input Voltage Vi - Vss - 0.3 VbD V
“H” Output Voltage Von - 0.8 VbD - VDD V
“L” Output Voltage VoL - V/ss - 0.2 VbD V
Supply Current b Vop = 3.3V, Pattern=Black - 6 9 mA
P C ti Black
owerwonsumetion ac Vop = 3.3V . 19.8 | 207 |mw
(panel+LSl) mode
1.5 Optical Characteristics
Ta =25°C
Item Symbol Conditions Min. Typ. Max. Reference
TOP Oy+ 55 65° -
BOTTOM - 50 ° -
_ OTTOM | ©y CR>10 o5 Notes 1 & 2
View Angle LEFT Ox+ 55 65° -
RIGHT Ox- 55 65° -
WHITE X 0.237 0.257 0.323
Y 0.273 0.299 0.345
X 0.580 0.626 0.646
RED Y TA=25° 0.333 0.354 0.379
CIE *1 X Ox, OY=0° 0.257 0.277 0.357
GREEN Y 0.559 0.589 0.619
X 0.122 0.142 0.162
BLUE Y 0.05 0.08 0.142
Contrast Ratio C fY =5°, g =0° 400 500 - Note 3
Response Time(rise) tr 6=5°,0=0° - 4ms 8 ms Note 2
Response Time(fall) tf 0=5°3=0° - 12ms 24 ms Note 2

*1: This value will be changed while mass product.
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Note 1.

Optical characteristics-2

Viewing angle

(6=0) ¢ =90°

Left (9H)
© =180’

Right (3H)
- it

Bottom (6H)
@ =270°

Viewing angle
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Note 2.

Onptical characteristics-3
Fig.2 Definition of response time

Positive Type

No selected waveform —p|lg—Selected waveform—p| g— NO selected waveform

4 v
Transmittance
T T % 10%
100% 90%
RS
P
Tr ‘Tf
Negative Type
No sclected waveform . q— Selected waveform | €— No sclected
A
Transmittance ? ~
100% 90%,
i l * 10%
\“-—._
1 >
«—x *
Tr Tt
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Electrical characteristics-2

%2 Drive waveform

Vop: Drive voltage fF: Frame frequency
1/B: Bias 1) :D rive frequency

N: Duty
(1) Selected waveform

1

—m 14D —

(2) Non- Selected wave form

{(1-2/B)Vop
Vop
A
o B)

(1-2/B)Vop y

—» | 11D

Note:
Frame frequency is defined as follows: Common side supply

voltage peak - to - peak /2 = 1 period
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Note 3. : Definition of Vth

A /—b Selected waveform
100

Transmittanc 73% \

—» No selected waveform

50%
- >
Vthl Vih2 Drive
<+—>
Active voltage range
Vthl Vth?2
View direction 10° 40°
Drive waveform (Selected waveform) (No selected waveform)
Transmittance 50% 73%
31 Contrast ratio
= (Brightness in OFF state) / (Brightness in ON state)
Outline of Electro-Optical Characteristics Measuring System
e & Photo Detector

e | © W i
"'-..--‘-2:,_.-'5:'_ i /_ Active
Temperatur I @ %_' ? ¢
¢ Control
Chamber Eéfé—b,;-ﬁ

L.CD Panel —
— Transmissive

Measuring System: Autronic DMS-803
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1.6 Backlight Characteristics

LED Backlight

Maximum Ratings

Item Symbol Conditions Min. Typ. Max. Unit
Forward Current I Ta =25°C -- - 100 mA
Power Dissipation Py Ta =25°C - - 360 mwW
Forward Voltage VE [F=80 mA 3.0 3.1 3.6 \Y
Reverse voltage VR 5 \%
?V‘\'Ii:igj Eggh:fs)s Iv =80 mA | 4500 | 5500 cd/m?
Operating Temperature Top - -20 -- 70 °C
Storage Temperature Tst - -30 -- 80 °C

LEDK ©—— AN — [FDA

LCD Module Electrical / Optical Characteristics

Ta =25°C
Item Symbol Conditions Min. Typ. Max. Unit
Average Brightness
ge Brg Iy =80 mA 180 200 - cdim?
(with LCD)
Uniformit
nronmity U =80 mA 70 - - %

(Without LCD)

CIE Color Coordinate X 0.247 0.257 0.33
. ||:=80 mA -
(Without LCD) Y 0260 | 028 | 0.33
Color White
9
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1.7 Touch Characteristics

Item Specification

Touch Panel 4-wire resister
Input Method Finger
ITO Glass 400+/-100 Q Glass
ITO Film 270+/-70 Q Clear Hard-Coating
ITO Film part number V270L
Operating Temp range -20°C~70°C, 10~85%RH
Storage Temp. range -30°C~80°C, 10~90%RH
Surface Hardness 3H
Hitting Durability 1,000,000 time (R8.0mm, 60°C,120gf)
Pen Sliding Durability 100,000 times (R0.8mm,120gf)
Insulation Impedance DC25V, 20MQ
Light Transparency 80% min.
Linearity <1.5%
Linearity Force 80g Max
Activation Force 50gf Max
Bouncing <15ms

X Direction:200Q2~600Q2
Impact Resistance

Y Direction:250Q~900€2
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Flexible pattern heat seal | 500gt/cm(peeling upward by 90 deg)

peeling strength

Flexible  pattern  bending | Bending 3 times by bending radius R1.0 mm

Resistance

Flexible pattern insert/pull out | 1 times at least

Resistance

Vibration Resistance 15~55HZ for 30 min. each in the directions of
XY, Z.

Package drop No damage to the product(lcorner,2ridges,4

surfaces, drop from 50cm height)
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2. MODULE STRUCTURE

21 Counter Drawing
21.1 LCM Mechanical Diagram
* See Appendix
2.1.2 Block Diagram

- : Backlight E
—> A~ E

i N i

: Py TFTLCD | |

i N —  240x320 | |

i s 16-bitRGB | :

: =/ i

i I~ i

LEDEK H - \_=_/' T :
E— -
ROX, WRN.DACHCS ; : Sitronix E
woomss o] st7780s |
RESX : .. E
- : o

v ; 4 Touch Panel 5

¥l i - 4-Wire E

vy i 5| Resistive
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2.2 Interface Pin Description
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Pin No. Symbol Function
1 LEDK LED Backlight cathode
2 LEDA LED Backlight anode
3 VSS Display Module Ground
4 RESX Active Low Signal to Reset TFT Driver
5 D15 8080 16-bit Parallel Interface : Data Pin
6 D14 8080 16-bit Parallel Interface : Data Pin
7 D13 8080 16-bit Parallel Interface : Data Pin
8 D12 8080 16-bit Parallel Interface : Data Pin
9 D11 8080 16-bit Parallel Interface : Data Pin
10 D10 8080 16-bit Parallel Interface : Data Pin
11 D9 8080 16-bit Parallel Interface : Data Pin
12 D8 8080 16-bit Parallel Interface : Data Pin
13 D7 8080 16-bit Parallel Interface : Data Pin
14 D6 8080 16-bit Parallel Interface : Data Pin
15 D5 8080 16-bit Parallel Interface : Data Pin
16 D4 8080 16-bit Parallel Interface : Data Pin
17 D3 8080 16-bit Parallel Interface : Data Pin
18 D2 8080 16-bit Parallel Interface : Data Pin
19 D1 8080 16-bit Parallel Interface : Data Pin
20 DO 8080 16-bit Parallel Interface : Data Pin
21 RDX 8080 16-bit Parallel Interface : Read Enable Pin
22 WRX 8080 16-bit Parallel Interface : Write Enable Pin
23 D/CX 8080 16-bit Parallel Interface : Data/Command Selection
0=Command, 1=Data
24 CS 8080 16-bit Parallel Interface : Chip selection
25 XR Touch Panel: X Right Side
26 YD Touch Panel: Y Down Side
27 XL Touch Panel: X Left Side
28 YU Touch Panel: Y Up Side
29 GND Display Module Ground
30 3.3V Display Module Power

13

Leader Time Srl - via IV Novembre, 8 - 36042 Breganze (VI) - TEL.+39 0445 300722 - FAX +39 0445 300530
E-mail: g.roman@Ileadertime.it - P.IVA 02540780240 — R.I. Vicenza n. 172212/96 — cap. €. 25.823 |.V.



ZB\ ==
LT-028240320-CO1N Rev A LEADER @, 1IME

2.3 Timing Characteristics

Tl:lr.l'J I I Tl:lr."]
(==t v-‘){'x,k_ | 1 7!.2::."'—"54 |
n
oL ! [
| Te= | 1 Tean 1 I 1 |-I-I"II
- | ol bl el
oox — yesae | - sl
T =t
| | I = [
TJI.'|||-'l-—|—"J T 11 Tar ] 1 1
|

I
WA II B ) _ Tiam ! f Tmn " ;
I M I I
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|
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1 | | Ti | ] Ti | |
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1 T T
| T s Trewwws | 1w TaudT | |
P [ ! |
EC A | TueToerw : : 1 |
q: ! 1
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I I I T - 1
Trer Tnarem p—sl |= 21T ]

{70 Pk I
read W

Figure 1 Parallel Interface Timing Characteristics (8080-Series MCU Interface)
VDOi=1.85 to 3.3V, vDD=2.4 fo 3.3V, AGND=DGNC=0V, Ta= -30 fo 70 ©

Signal Symbal Parameter Min Max Unit Description
Tasr Address sstup time 0 ns
CHCH
TaHT Address hold time (Write/Read) 10 ns
Ty Chip select "H” pulse width i} ns
Tes Chip select setup time (Write) 15 ns
Trcs Chip select setup time (Read 1D) 45 ns
CEX
Trcerm Chip select setup time (Read FM) | 355 ns
Teas Chip select wait time (Write/Read) 10 ns
Tiram Chip select hold time 10 ns
Twic Wirite cycle 6 ns
WRX TwaH Control pulse "H™ duration 18 ns
Ture Control pulse "L duration 15 ns
Tae Fead cycle (ID) 160 ns
ROX (1D Troe Caonirol pulse "H" duration (13} o0 ns When read ID data
TroL Control pulse “L" duration (1D} 45 ns
Trcem Read cycle (FM) 450 ns
RO When read from
Taem Control pulse "H™ duration (FM) B0 ns
{FM) frame memory
TroLFM Control pulse "L" duration (FM) 355 ns
D[17:0] Toar DCiata setup time 10 ns For CL=30pF
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TonT Ciata held time 10 ns
Taar Read access fime (ID) 40 ns
Tratru Fead access time (FM) 340 ns
Toos Cruiput disable time 20 BO ns

Table 4 8080 Parallel Interface Characteristics

e == [ T Tr = [ T
| V=07 % VDD N( j‘f.:.;:n.awnm s
1 | | |
Vi=03x VDD Vio=02 % VDO
1 1 1 1
Te=Ted=18na Te=Te=1bna

Figure 2 Rising and Falling Timing for 2 Signal

W — TNy,
VR
Wi Wi

R

Teru

Figure 3 Write-to-Read and Read-to-Write Timing
Mote: The Hsing fme and faling fme (T, 71 of put SAgns! and fal fme e specifed &f 15 ns or fess Logic high snd Jow Ievels ans

specified a5 30% and 705 of VDD for input signals
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2.4 Display Command

Instruction JECX|WRX|RDX] D17-8 =g (=1 o= o juct 02 o1 oo Hex Furction
e 0 | i - 0 2 al 0 2 0 [ 0 120h} Mo perafon
BWREEZET o T 1 - [ a a o a & o 1 Iihy | Soflssre eset
] T L - 0 2 il ] 2 1 o & iodh) | R=ad dspay o
1 1 ] - - - - - - - . - Drumimy nead
ROCID 1 1 f - =)y 1046 CAS Crid o3 1042 k] [=h ] o e
1 1 T - Ci2y 1036 D2c Cizd 1033 1032 Ci2 1020 D e
1 1 T - R 1036 D3c EEL 1033 1032 D3 1030 BER
Riead claplay
o T 1 - [ a a o 1 & o 1 25h)
startus
1 1 T - - - - - - - - - Druminny read
ROCSET 1 1 f - EETON MY HE MW LU Riz8 W1 5T24
1 1 f - T3 IFFF2 | IFPF1 FEFD | IDMCH | FTLOH | SLOUT | NORCH
1 1 f - ETiS et MO | 5Ti2 BT | CiSCN | TEQN | &C52
1 1 f - G3CE =550 TEM ET4 873 872 8T ST0
Read dlaplay
o T 1 - [ a a o 1 & 1 & j0AR]
power
SOOFM
1 1 + - - - - - - - - - Druminny read
1 1 T - ESTOMN | IDMON | PTLON | SLPCUT INOROMN ] CISOM o &
] T L - 0 2 il ] 1 & L 1 {0ER] | Resdcsplay
0D
1 1 + - - - - - - - - - Druminny read
MADCTL
1 1 T - hTY MX el ML REE KH o &
Resd clsplay
o - o a 1] o 1 1 o 0 {DCh)
o ol
CoLMc | 1 1 f - - - - - - - . - Crummmy read
1 1 ] - 0 =1 o= o4 2 o2 o1 oo
Read dlaplay
] T L - 0 2 il ] 1 1 o 1 {00}
mage
RODIM
1 1 + - - - - - - - - - Druminny read
1 1 ] - VEE0N 2 S| ] 2 @2 GC L= e
Riead display
RDDSH 0 | i - 0 2 al 0 1 1 L 0 =]
signal
1 1 f - - - - - - - . - Crumerry read

16

Leader Time Srl - via IV Novembre, 8 - 36042 Breganze (VI) - TEL.+39 0445 300722 - FAX +39 0445 300530
E-mail: g.roman@Ileadertime.it - P.IVA 02540780240 — R.I. Vicenza n. 172212/96 — cap. €. 25.823 |.V.



LT-028240320-CO1N Rev A

ZB\ ==
LEADER @, T1IME

\
Instructics JUCEWRX]RDE] DiT-2 D7 C& oS o o3 o2 O (i) Hex Funchion
1 1 i - TEON TE a o a [u o i
Resd claplay
I - [ a a I 1 1 1 [OFh) ] sef-diagnosic
ROCS0R result
1 1 T - - - - - - Cruminy read
1 1 i - D7 [ a o a [u o i
ELFIN o - o 1] 1] 1 1] e [ e (1Ch) Sizep In
SLFOUT o - o a a 1 a [u o 1 (11h) Sleep out
BTN o - o 1] 1] 1 1] e e £12h} | Fartal mode on
Pariial off
RORDH o - [ a a 1 a [ 1 (12h)
(hormall
Cisplay Imeersion
MY CFF o - [ a 1 o a [ [ L& 20h)
ot
Cispiay Imeersion
1N G o - o a 1 o a [u o 1 iZfh
on
o - o 1] 1 o 1] e [ 1 (ZEh) | Cisplay Imsersion
QAMSET
1 - [ a a o e tet] o2 Gl =00 on
DISFTFF o - o a 1 o 1 [u o i (Z8h) Display of
DISFON o - [ a 1 o 1 [ [ 1 (25h) Diszday or
Column addness
o - o a 1 o 1 [u i {2AR]
1 - EEiS 544 EEAZ | XBiZ e 540 xE3 XE8 X address stank
CASET
1 =T X5 XEE e 53 52 =1 X=0 DzEsoX
1 HE1S =4 EE1Z | XE1Z E =D =] HE8 X address =5
1 XET XEE XEE. pA="} =3 =D XE1 X=1 BLXELX
a - [ a 1 a 1 £ 1 {2Bh] | Row addr=ss set
1 - YEAS ¥Eid YEAZ | ¥BiZ YEi1 pi-aln YEI Y58 Y address stark
RASET 1 YET Y5E YEE 54 Y53 Y52 ¥E1 &0 DZ¥SLY
1 YE15 YEI4 YE13 YE1Z ¥YE YEID YEI YEB Y address. start
1 YET YEE. YES wEd YE3 YE2 YE1 YED ELYELY
I - [ a 1 I 1 1 o o 20n]  Memooy wrike
1 DTl DI Cri[B] =] D] B3] G D) [malin) |
AR
1 Dul178]] D7l Culs] DurlS] Dwl4] O3] Cmi2] | Dl | Dwld Wrie dala
1 Dn17=]1] Dnl) Cn[g] Onls] D] = | oniz] D) Cnjd
SAMRD ] - o a 1 ] 1 1 0 =] flimrnory resd
17
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Instruction |DUCXWRX|RDXE] D17-8 o7 CE b= Od C3 02 O i) Hex Funchon
1 1 ] - - - - - - - . - Drumny read
1 1 I oin7=y o1 OBl Cris] o (| | o] [l |
1 1 [ |Owli7TE8]] Durl sl | L Cof3] | Cai2) | Dff] | Doedd) Fexd cata
1 1 I |Dni7=]] D=l Cn[g] Cnls] D] Cr[3] cniz] D] Cnjd]
Fartial saritang
o T 1 - o a 1 1 a [ [ [ (20h}
addr=ss set
1 T 1 - FEL1S | PELYS | PEL1Z | PSL1Z | PELIT | PELAD | FEL3 PELE Fartisl start
addres s (0
FTLAS 1 T 1 - FELT PELE LS a4 PEL3 PELZ FEL1 PELD
1.2, ..P}
1 T 1 - FEL1S | PELT4 | PEL12 | PEL1Z | PELIT | PELAD | FEL3 PELE Partial =nd
sddress (0, 1.2,
1 f i - FELT FELE | PELS FEL4 FELZ | PELZ | FEL1 | PELD
E
Vergcal soroling
o f i - o al 1 1 a e L 1 23h}
d=fniZon
1 i i - TFAIS | TFALd | TRAI3 | TFA1Z | TRATT | TFASD | TRAS TFAZ
1 T 1 - TFAT TFAE TFAS TFA4 TFAZ TFAZ | TFA1 TFAL
'WECRDEF
1 T 1 - WEALS | WEALY | WVEATZ ) WEALZ | VEATT | VEATD | WEAD | VEAE
1 T 1 - WEAT WEAS WEALD WEAL WVEAZ | VEAZ | WEAL WEALD
1 i i - SFAIS | EFAYS | BFAIZ | BFAIZ | BFATT | BFAID | BFAS BiFAZ
1 f i - BFAT EFsc | BFAS | BFA4 SFAZ | EFAZ | BFA] | EFAD
Tearing effect
TEOFF o i i - o a 1 1 a 1 o [x (3dh)
Iniz o
Tearing effect
TECN o T 1 - o a 1 1 a 1 [ 1 (35h}
Iz on
Elemory data
o T 1 - o a 1 1 a 1 L [ (3Eh}
MADCTL HCCASS COnfro
1 - WY ME Pl ML REE e [ o
Vergcal soroling
o - o a 1 1 a 1 1 (3Th
siart addn=ss
WSCREADD
1 i i - WEFAS | WEP14 | WEP13 ) WEF12 | VP11 | WEFID | WEFS | VEFE
1 T 1 - WEFT WEPE WEPS WEP2 WEP3 | VEFZ | WEMH WEFD
DMOFF o T 1 - o a 1 1 1 [ [ [ (32h} de mode off
Eola] o T 1 - o a 1 1 1 [ [ 1 (35h} de mode on
Inl=rface plae|
COLMCD o i i - o a 1 1 1 [ L 0 {1Mh]
format
18

Leader Time Srl - via IV Novembre, 8 - 36042 Breganze (VI) - TEL.+39 0445 300722 - FAX +39 0445 300530
E-mail: g.roman@Ileadertime.it - P.IVA 02540780240 — R.I. Vicenza n. 172212/96 — cap. €. 25.823 |.V.



,}\ﬁ;_:‘%?}:\ =
LT-028240320-COIN Rev A LEADER ©, TIME

Instruction  |DCK|WRX]RDX] D17-2 E Ce b= od o3 D2 D1 oa Hex Funchion
1 - [ w3 [ o< al D2 o1 oa rierface fonmead
hismory wrike
| - [ a 1 1 1 1 0 [x (3Cn
continse
RAMARC 1 t 1 JoHiI7E]] D1 Cri[E] Cr[E] D[] A3 oAz | D) ol [
1 t 1 JOuli7H)] Cwidl = D] Dfd] Cre[3] Do) D 1} Dl Wiriee data
1 ' 1 JOnl17=2]] Dnif) Cn[E] Cnl=] Dinfd] On(3] Cn[Z] | Dnifl) Cnjd]
htEmory resd
] - o a 1 1 1 1 [ 3EN]
Continse
4 3 £ . . . - . - - - - Durmmy Read
RAMADC
1 1 f oiT=Ey D Ori[E] CrE] D1 OAE] o | Dl oA
1 1 f |Dwli78)] D7) CrefE] D] DOfd] Cre[=] Dol 2] D ] Do
1 1 f JOnli7=E1] Dni) Cn[E] CnlE] Dinfd] DOn(3] Cn[Z] | D) Cnjd]
o i i - [ 1 d ] al 1 o 0 i4dh) | &=t tear scankine
TESCAI 1 T 1 - M1E Fta K13 M2 [k L] LE] HE
1 - T HE KE el L] M2 W1 L il
| f L - [ 1 a | al 1 0 1 i45h] et scanline
1 1 ) - . - - . - - . - Durmmy Read
ROTESCAN
q 4 £ - - - - - LE] 1]
1 1 f - NT KE KE ~d K2 M2 N1 NO
] t 1 - [ 1 a 1 al = o 1 =fh} Wris display
WRDEBY
1 - DEWT DEvE | DBYS | DEvVd DEv3 | DEVZ | OBEWi | DBWD brighness
Rend cliplay
| - o 1 a 1 al [ o =Zh
brighiness walue
RODIEEY
1 1 + - - - - - - - - - Drurriry read
1 1 I - DEWT DEWE | DBYS | DEWVd DEVE | DEVZ | OEvi | DEwWD
Wrike CTHRL
| f L - [ 1 a 1 al 0 i 1 =3h}
WRCTRLD display
1 - [ a BCTRL | E ¥ BL 0 [x
Read CTRL
| - [ 1 a 1 al 1 0 [x =dh
ROCTRLD walue csiplay
1 1 i - - - - - - - - - Drumriemy nead
1 1 f - [ a BCTRL i} ® &) BL o [
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Instruction |DeCX|WRX]RDX] D17-8 P CE oS o4 o3 o2 1 o Hex Function
Wirle comlznt
Sdaplise
1 T i - o 1 1] 1 al 1 [ 1 =Eh;) brighiness
WRICACE
ool and Colior
enhancempet
1 T 1 - CECTRL al CE1 CEQ al [ iz1 co
Read cont=nt
Sdaplise
1 | i - o 1 1] 1 al 1 i 0 ZEh;
brighiness
SCTABC
comrmal
1 1 i - - - - - - - - - Dumirny read
1 1 i - o CECTRL 1} o al 0 (53 | 0
W= SABD
I f 1 - o 1 a 1 1 1 i o {5ER] il nimem
WRCAECME
brighiness
1 T i - CMBET CKMEE | CMES | CAMBEL CRIEE | CMIBZ | CHB1 | T30
Rexd TABC
I f 1 - o 1 a 1 1 1 i 1 [EFR) il nimaem
ROCASCIME brighiness
1 1 i - - - - - - - - - Drurrery read
1 1 i - CMET CHEE | CMES | CME4 CRIEZ | CW3Z | CHBE1 | THMB0
1 T i - i 1 1] 1 1 i i 0 yDah} Read 121
RDID 1 1 T - - - - - - - - - Cumirny read
1 1 T - o7 D46 Cris Crid o3 o2 C11 100 Fiz=dd parameler
I T i - i 1 1] 1 1 i i 1 E8h) R=ad ID2
ROIDZ 1 1 t - - - - - - - - - Cumimy read
1 1 i - C2T 026 02s CZd 1023 oz2 2 1020 Rz parameier
1 T i - i 1 1} 1 1 1 o i [OiCh) Read ID=
ROID3 1 1 i - - - - - - - - - Dumerny nead
1 1 i CIET 036 Cacs E 1033 102 EEg] 1030 Rizad parameier

Table 18 System Function Command List

“": Don't care
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3. QUALITY ASSURANCE SYSTEM

3.1 Quality Assurance Flow Chart

Manufacturi| Product Inventory
ltem Customer Sales R&D QA Purchase
ng control control
Info > Survey
v
. i > Project luati
Marketing Request —>{ Inquiry roject evaluation
" ‘L Project Validati
Design NG yoct oS
r Quote [ OK
—>  Contract
| Y Design check T
Sample test <
Sample 1
Approval NG —
Verification
NG 7 OK
Sample approval OK
v
> Pilot run & Reliability test
Pilot NG v
Run Verification
& v OK
Mass Specification preparation
Product v
Mass production
OK \ NG
Inspection
v
Shi
P Shipment v
Out
Ship out
21
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3.2 Inspection Specification
Electrical inspection failure

Defect Define/description Criteria
L. JFEg/ AR (EED | 2B sk oA 2
open circuit/no |missing or no displaying due to UL reject
displaying (maj) Circuit open
2. M (FE) PR
UL reject
short circuit (maj) Circuit short
3. kg (FE) TRy 2 X b I F RS R BRIk
Dim (maj) part of figures display dim than B reject

normal obviously

4. BoRiR (FED EEAE AR B 2 B R R WA FFRERZ FHEFERIEE if required
all display dim (maj) |all the figure display dimmer strictly, refer to the signed sample

than sample limit
—MREBLR, | Veh, PR R -Vth, BERL | <
0. 05V.
Normally, | Vth, product-Vth, sample | <
0. 05V.
5. WF (FZD) ENEATZN Ok P TN MAHFIRER S BRI E if required
ghost (maj) the figures in Voff state strictly, refer to the signed sample
display limit
—RAEBL T, | Vth, PP AL -Veh, BEAL | <
0. 05V.
Normally, | Vth, product-Vth, sample | <
0. 05V.
6. KHL (FE) A KT HvE ATV
Large current (maj) the current larger than the Reject

engineer SPEC.

7. P (ED W 7 i 52 L R Y A
Response slow (maj) The response time is longer than Reject
the Spec.
8. MMITIME () | AT S TR EA B ATV
Wrong viewing angle/Viewing angle different from Reject
(maj) spec. (Or sample)
22
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AN TR BEE R AL A T RS IR

9. H=F (EZD) X AN FeVF
J7 A —E.
Twist segment (maj) Some segments displaying with the Reject
wrong viewing angle.
10. fb (F2 TG KA 3L ANFRVF
Segment pervasion (maj)|The displaying segment pervasion Reject
. . AZEIR) IT0 ELfE il I TR A feTF
1. ZREM (32
T ok ,
) ] ) Reject
Extra lines (maj) Displaying the extra lines than
the Spec
PIN hole . lack Specification acceptable number
Pinhole . white spots Fol CRAT#4E) disregard (no
(min) / b= 0.1 mm gathering)
W 0. 10mm<< v =0. 2
) o mm 3

11111
|

"W

b= (L+W)/

(FAEEET =5 mm)

(The distance between two points =
5mm)

0.2mm<< ¥ =0. 25 mm 1

b > 0.25mm 0

V> 1/3 7%

b >1/3 width of the 0
character

0.10 mm<< ¢ = 0. 15mm 2
($;#LCD‘Z,%-/|\;E&%? =3, iR =
5mm) .

total amount on single LCD sheet =3, The

distance between two points =bmm

13, AL (KE)

Bar (min)

%wmﬁ?ﬂ'm"
A8

eu-e.le
= A+Wy2

b= (L+W) /2

VN

Fk
. ) acceptable

Specification

number
b > 0.25mm 0
b > 1/3 FHEIE
¥ >1/3 width of the 0
character

B I TR 1, i3

Acceptable case: per character, not
more than 1 per cell, not more than

3.
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. 1. B—A > 0.2 ject
G, 0. 25mn L (reject)
I I 9. A/B = 3/4 EIK (reject)
i lllllllll A
14, #1468 R ]
assembly not match B » ‘_“"_.
(min)
b= (L+W) /2
i REFAEL
Dot Mateis: Specification Acceptable
Pin Hale  lack muaber
¥ < .
15 /ﬁm@_l_}[)\ﬁkm (D/_\, 56\0 lmm Dlsregard
) 0. Imm<< $§ <0. 2mm 3
o (Distance between two
Dot Matrix Pin Hole Lack points=10mm)
(min) 0.2mn< § <0.25mn 1
$ >0. 25mm 0
$§ > 1/3width of the
character
. 1.A>0. 25
16. K™ (RED + 0l o Rfi{ft
- & ——
Convex (min) ) ‘_T _'1‘_1‘ 2.B>0. 05mm
AR, . —FIj i
%;B‘Tbly ot matfi dﬁfma:m) 1. A 1:%Ié é}ﬁﬁ | /¥ -
: I_f}d =8 X Distortion of A: | A-define | Accept
/defi <15%
17, EER LA T (D) B | /define <15%
assembly not match(min) —s-1- A 2. B | A-HUASE | /FHE
H<15%
Distortion of B : |
B-define | /define <15%
18. Won B A (BE) (RED | Toni B AR BRBER BT 3L | IEH Sonif X tEAN BT, Beilc. B R A 34 65
Black spot (min) Black spots in displaying IRELEFE if not clear in normal state of
working, regardless. If defect clear,
according to item of black/white spot.

Appearance inspection

AR IEH A AR FI5E bRt
Lo Wil () £ PR At
Leakage (maj) LC in the cell leaks out. Reject
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2. BHPAUR (R
Cracks (maj)

PEFSHE R

ITO glass crack

S

Reject

3. AR

Misalignment

LC HEFUAN R, FEANE B 5 IR 3 A
—H

Different color from normal due to

RURBRZCIR 2 M RO BREGIRAN R AR i

Refer to the standard of spots and lines.

misalignment
+ 2r B Yo e Ve e gﬂ . N
4. BT i GRED — ITEP h YORHBLE RO TS, R R
End sealant over 50 A di . .
height, over width Biig H O ccording to engilneering spec.

(min)

5. B OB (RED

Permeating resin

AE O 8B DR v
Baffle:
ToE O ARV C [X;

not overstep baffle

(min) No baffle: The resin exceed the C zone,
reject.
6. ILHEAEK/ e TZRE M D 98 J3E LRI R 1. Z8 M. Refer to the Spec.
(RE The width of the seal larger or | 2. —#&IHH:
seal line smaller than the define. A: SEMIME the measurement value
larger/smaller B: MY E (FEME) Spec. (or Value of
(min) sample) | A-B| /B=1/3
7. RHL (RED [F]—> LCD A M Al ek L b e FERLE AL A VG L 2, 1R
Rainbow (min) Different color in one panel In the viewing angle, if the rainbow is

obvious, reject
X2 AR REE SR, AU TN IR T 5
If required strictly, sign and refer to

the limited samples

8. ITO &R (IRED
ITO lines appear

AN FEL IR BETE 28 AR 2 1TO TR BiAE 48

Design shows without voltage input

FE Reject (if required strictly, sign

and refer to the limited samples. )

9. Bfi (RZED
Cutting defect

(min)

-
== THANLR
b

L RSPASREME 77 W B THE 2. SRS AR
14 3. BIERIRS M RE

1. Dimension refers to

engineering

25

Leader Time Srl - via IV Novembre, 8 - 36042 Breganze (VI) - TEL.+39 0445 300722 - FAX +39 0445 300530
E-mail: g.roman@Ileadertime.it - P.IVA 02540780240 — R.I. Vicenza n. 172212/96 — cap. €. 25.823 |.V.



/ L
LT-028240320-COIN Rev A LEADER @, TIME

spec. 2. Not allowed to damage the Epoxy.

3. Glass damage refers the related spec.

10. BB (IREL BER I H<<0. 10 mm 5 ELAACESR ) WK &
Grind off edge ® # BEH The damaged height: H<X0.10 mm,

defect (min) according to the limited sample

1. fLiaAf B Z s .
Diameter and position according to
engineering spec

2. JIRPE: ARV

11 &5 fL Ik EH

Drilling (min)
Not allow damaging Epoxy, and referring

to related Spec

12. BEFGARR S (IR T HE LAM ) R AN T IAE DAY B RR 4% 03
2D iR/ H ERHAE
Dirty spot of ITO A: outside seal expose, disregard

glass (min) B: inside seal epoxy, according to black

spot

224, EFAL, o, R RE) A: ZZEWTE:, BHAL, MAER AR, BRAR
Broken line; pinhole; convex; fuzz | bnE
(min) B: ZZENFIN 1/4 L2ENGEE
A: Broken line; pinhole; convex refer to
item of black/white spot or linear

. B: fuzz of printing over 1/4 spec
13. i B2 ] : ¢ :

reject

Back print (min) - N N N

2 EEkkl, ZH, Bl (FE) (FZ) [Aadr

Some printing missing; extra [Reject

printing; printing on wrong face;

invert printing (maj)

REPFIALE (2D AT e A vy

Position and dimension Refer to the engineer spec
14. w6 A e s PG RS (EED ANFRVF
Polarizer attaching Wrong polarizer type (maj) Reject
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e Rt e (EE

Attaching on the wrong face (maj)

AACVF

Reject

Y6 /45 (KD polarizer damage

(min)

AFVFEESL, 1% RUIRERGR R FE
Not allow perforation of polarizer.

Refer to the standard of spots and lines

o Rt (D

Polarizer slanting (min)

e A 27 55 B A I HE 9 2% HASBE R HE 3%
AN .
Polarizer should touch all the inner

sealing side and not exceeding outside of

the glass.

15. 2 PIN
Pin defect

A A=A

Dimensions

JOHmEAEE RS~ 2%

According to engineering spec

3 PIN HZER

Pin tilt

ERAE>5 ° HEIL

Tilt angle > 5 ° reject

() B (FED, MARY not allow the more or less number of metal

pin

UV 5235 et BB A\ 't B 5 35 2 8] A fo v

UV glue permeates inside polarizer or polarizer surface is polluted by UV glue

reject

UV B b 2 s B GO R

The height of UV glue over the front polarizer. Reject

PIN B8, 95 I TE) TE IR A Fe 475

16. F4E I 5 4%
Heat seal connector
Defect

There is no glue on the Pin or between two pins. Reject
K PIN ISt Sk Al e Standard Accept
Pitch of pins | D-E | <1/6D JeH disregard
D FrifElE]FE (spec)
N 1/6D< | D-E| <1/3D 2
E sEBrlalEE (actual)
| D-E | >1/3D 0
XL RS (GRED i ALY ke
Dimension (min) Out of the Spec Re i
eject
DEL AR R (F220) B 2R W R s S el B Hilk
Connector broken (maj) [Connector broken cause Re ject

missing or dim
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b 1 (FED ez
Peel strength (major) [F= 2N/cm Accepted
Bk lids (EED ERITES, e ANFVF
Carbon layer fall off |[Cause missing or dim Reject
PRENE TR, WE9E, S| A P AE UK P R
W (REE) BK, B
Protecting film | 1. Not affect the use of ez
adhering customer. Accept
defect . bubble.crumple | 2. meet the requirement of
etc customer
6.4.2 standard for spot. line. cutting breaking defect
ANRITH WA B BN ) A itE
T =35cm2 i
) ® (mm) S =35cm normal
J A X B X A X B X
o=0.10 R
L EEAA QR a —> disregard - disregard| - disregard - disregad
Black/white ®=(ath)/2 0.10< P <0. 15 ANTF ANir 9 3
disregard | disregard
spots (min) 7[’£ 10mm Tli Wﬁﬁlﬁﬁﬂiﬁ\
0. 15<P <0. 20 3 4 1 2
Not allow 2 defects
0.20< D <0. 30 2 3 0 1
within 10 mm 0. 30¢ P <0. 50 1 2 0 0
® >0. 50 0 0 0 0
2. PaEia xRED X <2.0mm
L(D side damage (min) b | v <Kl /3
X: Length _ _
Ve Width 7 <T ACC NO. <2
Z: Depth 7 REHMALS . X BRSPS, SFaECA T
Products with pins disregard
X <2.0mm
A2 -
Y <{HHEMSMZ
Y: not reach the seal line
i 7 <T RFMit
ACC NO. <2
28

Leader Time Srl - via IV Novembre, 8 - 36042 Breganze (VI) - TEL.+39 0445 300722 - FAX +39 0445 300530
E-mail: g.roman@Ileadertime.it - P.IVA 02540780240 — R.I. Vicenza n. 172212/96 — cap. €. 25.823 |.V.




LT-028240320-CO1N Rev A

/ =
LEADER @) TIME

X <2.0mm
<IHHEMISM

Y: not reach the seal line

-

7 <T

3. BEEE A A

Corner damage (min )

3cm <K1/3 <T

X: <2, 0mm H. A ff 34 A
X: <2.0mm and not reach the common point
Y: AR sishEs

Y: not allow common point appear outside.

7. <T

4. PR GREH

Poor cutting

1.D<<0. 2mm H. D <K1/4
RV B R

N}

2.according to engineering diagram

A VERE R

According to engineering diagram

e

5. ZRERFE RED

Linear defect

1.D< 0.25 H D< Kl1/4
2. AN et B RS

2.according to engineering diagram

KL (mm) & W (mm) A X B X

ik | A
L<<3.0 W<<0. 02
disregard disregard

L=<3.0 W< 0.03 2 3
L=<3.0 0. 03<W=0. 05 1 2
L<3.0 W>0.05 0 0
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L>3.0 W=<:0. 05 0 0
G SV
O <0.3mm ANt
6. Wiy (RED ‘ 0.3 m< ®<0.5m 1
PR R A 51 s e
0.5 m<<® 0

O <0.3mm ZIHEE em2 AEENE 2 4

EO = (K+58) /2 DLERBL T ATALX b A] 2008 AN it
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4. RELIABILITY TEST

NO ltem Test Condition

Storage at 80 + 2°C 120 hrs
Surrounding temperature, then storage at normal condition
4hrs

High Temperature
Storage

Storage at -30 + 2°C 120 hrs
Low Temperature

2 Surrounding temperature, then storage at normal condition
Storage
4hrs
High Temperature
3 9 p. ! Operation at 70 £ 2°C 120 hrs
Operation
Low Temperature )
4 . Operation at -20 £ 2°C 120 hrs
Operation

1.Storage 120 hrs 60 = 2°C, 90~95%RH surrounding
i temperature, then storage at normal condition 4hrs.

High Temperature . .

5 (Excluding the polarizer).or

fHumidity Storage ;) Storage 120 hrs 40  2°C, 90~95%RH surrounding
temperature, then storage at normal condition 4 hrs.
-20°C — 25°C —» 70°C — 25°C
6 Temperature Cycling _ (30mins) (5mins) (30mins) (Smins)

<«

10 Cycle

Freq.: 10-55Hz Max.
Acceleration: 5G
Mechanical X.Y.Z. each direction

7 .
Test For 10 mines.
Drop them through
50cm height to strike horizontal plane

Air Discharge: Contact Discharge:
Apply 4KV with 5 times Apply 2KV with 5 times
Discharge for each polarity +/- Discharge for each polarity +/-
1. Temperature ambiance: 15°C~35°C

8 ESD Test 2. Humidity relative: 30%~60%
3. Energy Storage Capacitance(Cs+Cd): 150pF+/-10%
4. Discharge Resistance(Rd): 330 Q +/-10%

5. Discharge, mode of operation:
Single Discharge (time between successive discharges at least 1 sec)
(Tolerance if the output voltage indication: +/-5%)
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5. PRECAUTION RELATING PRODUCT HANDLING
5.1 SAFETY

5.1.1 If the LCD panel breaks, be careful not to get the liquid crystal to touch your skin.
5.1.2 If the liquid crystal touches your skin or clothes, please wash it off immediately by

Using soap and water.
5.2 HANDLING

5.2.1  Avoid any strong mechanical shock which can break the glass.

5.2.2  Avoid static electricity which can damage the CMOS LSI—When working with the
Module, be sure to ground your body and any electrical equipment you may be using.

5.2.3 Do not remove the panel or frame from the module.

5.2.4  The polarizing plate of the display is very fragile. So , please handle it very carefully,
do not touch , push or rub the exposed polarizing with anything harder than an HB
pencil lead (glass , tweezers , etc.)

5.2.5 Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the surface
of plate.

5.2.6 Do not touch the display area with bare hands , this will stain the display area.

5.2.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with a
cleaning naphtha solvent.

5.2.8  To control temperature and time of soldering is 280 + 10°C and 3-5 sec.

5.2.9 To avoid liquid (include organic solvent) stained on LCM

5.3 STORAGE

5.3.1  Store the panel or module in a dark place where the temperature is 25°C + 5°C
And the humidity is below 65% RH.
5.3.2 Do not place the module near organics solvents or corrosive gases.

5.3.3 Do not crush, shake, or jolt the module.
5.4 TERMS OF WARRANTY

5.4.1  Applicable warrant period
The period is within thirteen months since the date of shipping out under normal
using and storage conditions.
5.4.2 Unaccepted responsibility
This product has been manufactured to your company’s specification as a part for use
in your company’s general electronic products. It is guaranteed to perform according
to delivery specifications. For any other use apart from general electronic equipment,
we cannot take responsibility if the product is used in nuclear power control equipment,
aerospace equipment , fire and security systems or any other applications in which there

is a direct risk to human life and where extremely high levels of reliability are required.
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