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1.General Specifications
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Item Contents Unit Note
LCD Type TFT -
Display color 262K 1
LCD Duty -
LCD Bias - -
Viewing Direction 6:00 O’Clock
Viewing Area(WxH) - mm
Active Area(WxH) 28.032(W) x35.040(H) mm mm
Number of Dats 128 RGB(W) X 160 (H) Dots mm
Dot Size(WxH) um
Dot Pitch(WxH) 0.219(W)*0.219(H)mm mm
Controller ST7735R -
VDD \%
Vop - \%
Outline Dimensions 33.8(W) x44.2(H)x2.34((D) mm
Backlight LED(white) -
Operating Temperature -20~+70C -
Storage Temperature -30~+80C -
Weight TBD g 2
Data Transfer 8 hits parallel -
Polarizer Mode Transmissive/Negative -

Note 1: Color tune is dightly changed by temperature and driving voltage.

Note 2:TBD- To Be Determined.
Note: 3.Requirements on Environmental Protection:RoHS
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3. Absolute Maximum Ratings(Ta=257)

Item Symbol Min. Max. Unit Note
Power Supply Voltage(1)
Power Supply Voltage(2) VDD -0.3 3.3 \%
Power Supply Voltage for
LCD Vop - - v
Logic Signal Input
Voltage V| -0.3 VDD+0.3 Vv 1,2
Operating Temperature Top -20 +70 C
Storage Temperature Tst -30 +80 C

Notes:

1. If the module is aove these absolute maximum ratings. It may become permanently
damaged. Using the module within the following electrical characteristic conditions areaso
exceeded, the module will malfunction and cause poor reliability.

2. VDD >VSS mustbe maintaned.
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4. Electrical Specifications and Instruction Code

4.1 Electrical characteristics (Ta=257C)

Parameter Symbol | Condition Min Typ| Max Unit| Note
Logic Power VDD | Ta=25C - 30| - Y,
supply
Inpu ‘H V|H VDD:2.8V 0.8VDD - VDD V
t
volta ‘L VL Vpp=2.8V Vss - 0.2Vpp \/
outp | “‘H | Vou - 0.8Vpp | - A \
ut
Volta ‘L VoL - Vss - 0.2Vpp \Y
Normad
I - 18 23 mA
Current cet mode
Consumption Stand-by
- - - A
lcez mode m
Note:

1: IC default setting, Duty:

2: Display full white. Backlight on state.

3: IC on standby mode.
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4.2 LED backlight specification

Item Symbol | Condition | Min Typ Max Unit | Note
Forward voltage V¢ l=15mA 6V \Y
Reverse voltage V, 4 \Y/
Normal lon
F P :
orward 2-chip 15 mA
current .
Dimming I pd
Reverse Current I V=6V 15 pA
Uniformity [+=15mA 80%
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4.3 Interface Signals

IF\)IICI;I. PIN OUT FUNCTION DESCRIPTION

1 LED-K LED Negative

2 LED-A LED Positive

3 GND Ground

4 |VDD Power Supply

5 C1 Connected with a capacitor (10v/1uf,the other side connect with ground)
6 [C2 Connected with a capacitor (10v/1uf,the other side connect with ground)
7 CS Chip select input pin

8 |IRST System Reset Pin

9 RS Data/Command Write Select pin
10 |/WR Write execution control pin

11 |/RD Read execution control pin

12 |DB7 Data Bus

13 |DB6 Data Bus

14 DB5 Data Bus

15 DB4 Data Bus

16 |DB3 Data Bus

17 DB2 Data Bus

18 |DB1 Data Bus

19 |DBO Data Bus

20 |GND Ground
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5. Optical Characteristics
5.1 Optical specification

Light source : C-light, Color filter: CF side:TEG1465DUHC, TFT: TEG14650U . Ta=25T
Item Symbol | Condition Min Typ. Maix. Unit | Remark
2T 35 40
2B 15 20
View Angles CRz=10 Degree |MNote 2
BL 40 45
R 40 45
Note1
Contrast Ratio CR 9= 200 | 350 ot
Moted
Ton ; MNote1
Response Time 25T 25 40 ms v
Toff Noted
. X 0.317
White
y 0.361
X 0.65
RED 0.319
. y Brightness : Notes,
Chromaticity . s B 0,302 Note
GREEN
y 0.556
X 0.14
BLUE
y 0.115
NTSC B0 % Mote 5
MNote1
Transmittance T 5.0% %
Mote?

Test Conditions:

1. The ambient temperature is 25°C.

2. The test systems refer to Note 1 and Note 2.
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5.3 Defidnition of optical measurement system

The optical characteristics should be measured in dark room. After 5 minutes operation, the optical

properties are measured at the center point of the LCD screen. All input terminals LCD panel must

be ground when measuring the center area of the panel.

Photo detector =l

Field

TFT-LCD Module

LCD Panel
' ltem Fhoto detector | Field
b ! ﬁ Contrast Ratio
4 Luminance SR-3A 40
The center of the screen Chromaticity
Lum Uniformity
Response Time BM-TA 2°

5.4 Definition of viewing angle range and measurement system
viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80)-

Mormal line o

6=p=0"

6.

12 o'clock direction

- By .// ~
+- um
H{M 7.

~ o=270°
6 o'clock direction
Fig. 1 Definition of viewing angle
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5.5 Definition of contrast ratio

, Luminance measured when LCD is on the " White" state
Contrast ratio (CR) =

Luminance measured when LCD is on the "Black" state
“White state “:The state is that the LCD should driven by Vwhite.

‘Black state": The state is that the LCD should driven by Vblack.

Viwhite: To be determined Viblack: To be determined.

5.6 Definition of response time

The response time is defined as the LCD optical switching time interval between “White" state and
‘Black" state. Rise time (TON) is the time between photo detector output intensity changed from
90% to 10%. And fall time (TOFF) is the time between photo detector cutput intensity changed from
10% to 90%.

(\f\!hite (TFT OFF) Black (TFT ON) White (TFT DFFy
3 4 100%
2% | 90%
5
o 2
o=
°g | 10%
s 0%
-
[V

5.7 Definition of color chromaticity(CIE1931)
Color coordinates measured at center point of LCD
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5.8 Definition of Luminance Uniformity
Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the

center of each measuring area.
Luminance Uniformity(U) = Lmin/ Lmax

Leeeeean Active area length W----- Active area width

L
) - -
}; L/6 L /3 o L/3 N
o !_'_(; """"""""" AN o B AN o
1 'dh
M_J | \_/ L) L :
1 i
- | i N Ty i
= [ E j _/ _/
™ : .
> |
=
[ ) ~
AN N/ N
) i_“_ _________________________________________ _

Fig. 2 Definition of uniformity

Lmax: The measured maximum luminance of all measurement position.

Lmin: The measured minimum luminance of all measurement position.
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6. Reliability

No. Test Item Test condition Criterion
1 High Temperature | 80°C+2'C96H Restore
Storege 4H at 25°C
5 Low -30C+2C 96H
Temperature Restore 4H at 25T
3 High Temperature | 70C+2C 48H Restore
Operation 4H at 25°C
4 'Il_'grvr\:p erature _FQZ;CC)T(fjH‘:HZS"C 1. After testing, cosmetic
_ S defects should not happen.
5 High Tgmperature 40C+2C 90%RH 2.Total current consumption should
/Humidity Storage | 48H not be over 10% of
-0 C——5CG——80C initial value.
5min  30min
Temperature «—25C ,
6 .
Cycle 5min
after 10cycle, Restore
4H at 25C
7 Vibration Test 10Hz~150Hz, 100m/<2,
(package state) 120min
Shock Tegt | HAT- Sinewave, Not alowed cosmetic and
8 (package state) 300m/s2, electrical defects.
18ms
9 Atmospheric 25kPa 16H
Pressure Test Restore 2H

Page 14 of 20




7 Quality level
7.1 Notesfor quality standard

Hote
eneral 1. Zhould any defects which ae not specified m this standard happen, additional

standard  shall be  deteruned by nmtual  agreemert bebareen
mastoeter and JLS

2. Wewing Area should be the areawhich JLE muaratees.
3. Limted sample should be prior to this Inspection standard.
4. Wewing hdgement shonald be under static pattem.
5. Inspectim condiioms
Inspection distance : 280 mmm (HBomthe sanple)
Temperatare D 25457
Inspection angle : 45degreas m LD view direction
Defintons of | Pinhole, Brght spot, The cobr of a small aea 15 differend
Inspection Black spot, "White spot, | fromm the remainder.
iterns Black line, White Line, | The pheromenon doge.not.chapees with woltage.
Foreign partxle, Bubhle
Contrast variation The cobr of a small aea 15 differend
fromm  the remainder.
The pheromencn changes wath voltage.
Polarizer defect Seratch,  Dud, Paticle, Bubble on polan=er or
betoreen polarizer and glass.
(rlass defect zlass crack, Shaved comer of glass, Sarphas glass
Defintions of Xl 0 S
Inspection 2 | a e Dividing & mone and B one proceed to make
ranges - 1
|‘ ______ 4 amdsment.
| I T A zone : Insude wiewrnng arvea
| | E zone : Catside Viswing area
: | HIAL~VAY mm
| (= AL~V LAY nun
S e o ek T1(A L~V A): mm
| VA A~VLY: nun
Chitzoing Inspection lewe [ 3 ot ampling stand-: y jo LB :
Inspection Eank | Inspectionltem AL Mumber
standard of defectiva
LChLs conrted)

Major | Al Fanctional defects(mach as Nao display, Display | 065

defect | abnomnally, Open  cr nussing segmmert,

Short

ciront * Missing  conponernt, Mo o sound,

Elight

Mincy | Appearance defects, sach a5 BlackMWWhite | 1.50

defect | spot, Brglt spot,  Pihole, BlackfWhite

hine, Comrast waiation, Bubble Glass defect,
Polanizer defect,
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7.2Standards of inspection items

Jdgement standard
Inspectim tem Aecceptable mamber
Catesnnr zonl
A B =one
1| Black spet, | ——— iy P=015 Heglerte | Heglected
White spot E} b | B 015=f =020 2
Bright Spot, - i C 0.2=d =030 1
Pirhole Foreign Particle D 0.30=F 0
E‘iﬁaﬂd b =(a+h )20 o) LUl LB L EULIE LR L ] ]
Betareen polanzer and glass,
Soratch on polanizer
2 | Elack line, wr L& | w010 ______| Heglected | Heglected
iltefme, | B | O0l=Wz0058 L=230 | 2 | _____
Eubble and (? o[ Omeweoms Liso | 1 [T
BP::EﬂE D 0.05=W 0
etareen L - 5
Polar] and Total defectdre poad(E,C) 2
glass,  Scratch g
it WA udth,
nolaizer L LarEtil o)
3 | Contrast . A ) Q2 ] | Meglected | Haglectad
varlation [ [ ke | B | _____0Z=H%z073 ____1__ & ___| ______
[ o I < O 0% SR B s .1 16t AREIis QIR Ot S B
& | D 0.4=d 0
................. Tot sl et LB »
F= a+b 12 nun)
4 | Bubble  inside AXY, 512E none nione
cell
5 | Polarizer Scratch and damage om | Eefertotem ] and fem 2.
defect polarizer, Particle
(if Polarimr |on polarimer o
15 sed) betareen polarizer and
glass. e e e [
Bubble, demt and [A [ 203 | Hedwwd | Hegkoed
COTRE < EPROOR o 1Y 5 P Y, Ly IO AR
Z 07=% 0
Total M@%ﬂsrﬁ 2
& | Sumphis (D5 tage sophie glacs b =0 3nmm
glacs b
1 |
@S mrrounding Should not rfhience cutlne drtension and assembling.
surphis
7lass - /If-/'

Page 16 of 20



lnapeclion Ilem

Jadament st adand

Categnnfpplication: B zohe )

(3lacs
defect

[DThe frort of e ad tenmitals

A a2 tamdbz1n

Efla 2 t, 12biZmm, cildmm

If lass crack cower alizmovert marls
b 20 5nom.

Cragk..# two sids of kad
tennmals

should not cover pattems and
alizniment mark

Inmer border line of the seal

Chater border lme of the seal

@ Swrrounding crack— comtact side

seal
b

—

¥ g

e

::‘M-.f s
N —

Inner border line of the seal

b = Inner horderline of the seal

Chiterborder line of the seal

b = Chiter borderline of the seal

= | =0
i — S

#xlace crack chomld ot cover patterns nced
fa.
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Inspection 1tetn

Tudzement standard

PCE

Cormponent soldering:
Mo cold soldering - short - open circuit -

burr - tin ball
The flat
position  dewiation  must  be  less
than 142 width of the pin (Pic. 1) ;

the sheet component desation;

encapsulation  component

Pin deviates from the pad and
contact withthe  near
cotnponents is not

pertoitted [FPic 27

Cormporent

THW

s e LWL

Soldering pad i Corporent

lead defect:
The lead lack st be less than 1/30f its

width;
The lead bt st be less than 172 of the
SEATTI;

Impurities connect with the near leads is

not perrmitted

Connector soldering:

moldering tin 15 at contact position of the
plug and soclet iz not permitted

Mo foundation is scald
merios cawve  distortion  on

plug  and socket contact pin iz nat
pertmitted

Ly et

OQINET I T 15 NOT PEerTml I TS ared

Soldering tin is ot perrat in this area

g - F

i ﬂ'\mlmi‘ L

Base Board
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8. Precautionsfor Use of LCD Modules
8.1 Handling Precautions

8.1.1 The display panel ismade of glass. Do not subject it to a mechanical shock by dropping it from
ahigh place, etc.

8.1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure
not to get any in your mouth, if the substance comes into contact with your skin or clothes,
promptly wash it off using soap and water.

8.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.

8.1.4 The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.

8.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry
cloth. If still not completely clear, moisten cloth with one of the following solvents:

— |sopropyl alcohol

— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer.
Especially, do not use the following:

— Water

— Ketone

— Aromatic solvents

8.1.6 Do not attempt to disassemble the LCD Module.

8.1.7 If the logic circuit power is off, do not apply the input signals.

8.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an optimum
work environment.

a Be sure to ground the body when handling the LCD Modules.

b. Tools required for assembly, such as soldering irons, must be properly ground.

c. To reduce the amount of static electricity generated, do not conduct assembly and other work
under dry conditions.

d. The LCD Module is coated with a film to protect the display surface. Be care when peeling

off this protective film since static electricity may be generated.
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8.2 Storage precautions

8.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent
lamps.

8.2.2 The LCD modules should be stored under the storage temperature range. If the LCD modules
will be stored for along time, the recommend condition is:

Temperature : 0C ~ 40T
Relatively humidity: <80%

8.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.

8.3 The LCD modules should be no faling and violent shocking during transportation, and aso
should avoid excessive press, water, damp and sunshine.
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