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1. General Description

1.1 Description
KWHO014ST02-FO1 is a Transmissive type color active matrix liquid crystal display (LCD),

which uses amorphous thin film transistor (TFT) as switching devices. This product is
composed of a TFT LCD panel, driver IC, FPC, and backlight unit . The following table
described the features of FORMIKE KWH014ST02-FO01.

1.2 Application

Mobile phone, Multimedia products

and other electronic Products
Etc.

1.3 Features:

Features Description UNITS
LCD type 1.44"TFT -
Dot arrangement 128 (RGB) X128 dots
Driver IC ILI9163V --
Color Depth 65K
Interface CPU 8 bits/SPI
Module size 32.36(W) x38.00 (H)x2.60(T) mm
Active area 25.4976(W) X26.496(H) mm
Dot pitch 0.1992 (W) X0.207 (H) mm
Back Light 1 White LED --
With/Without TSP Without TSP
Weight(g) TBD
www.wandisplay.com 4/20 Ver.1.0
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2. External D
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3. Interface Description

PIN NO. PIN NAME |DESCRIPTION
1 GND5 Ground.
2 NC No Connection
3 GND Ground.
4 AVDD A power output pin for source driver block that is generated from power
block.Connect a capacitor for stabilization.
5 VPP Power supply When programming NVM,if not use ,please let this pin open
6 IOVCC Power supply for interface logic circuits
7 GND Ground.
WR/RS \Write enable in parallel interface
8 WR: for 8080 MCU
RS: for 4-wire SPI
If not use,please connect to GND or IOVCC.
9 DBO/SDA  |MCU Data Bus for DO/ SDA in SPI interface mode.
IM2 MCU Parallel interface bus and Serial interface select
10 IM2="1";Parallel Interface
IM2="0’;Serial Interface
11 DB2 MCU Data Bus for DB2.
12 DB4 MCU Data Bus for DB4.
13 DB6 MCU Data Bus for DB6.
14 CS Chip select input pin ( “Low” enable).
15 RESET Chip reset pin ( “Low Active” ).
16 DB7 MCU Data Bus for DB7.
17 DB5 MCU Data Bus for DB5.
18 DB3 MCU Data Bus for DB3.
19 DB1 MCU Data Bus for DB1.
20 GND Ground.
o1 RS/SCL Display data/Command selection pin in parallel and SCL in 3-pin SP
interface.If not used, please connect this pin to GND.
22 RD Read enable in 8080-parallel interface
23 \VCC Power supply for analog circuit.
SPIW4 SPI interface selection pin
24 SPI4W=" 0" : 3-wire SPI. (default)
SPI4W=" 1" : 4-wire SPI.
25 GND Ground.
26 IOVCC Power supply for interface logic circuits
27 GND Ground.
28 IOVCC Power supply for interface logic circuits
29 GND Ground.
30 LEDA Power supply for LED backlight Anode input.
31 LEDK Power supply for LED backlight Cathode input.
32 NC No Connection

www.wandisplay.com
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4. Absolute Maximum Ratings

Tha absolfe marimum ralineg & listed on lollowing lable. When IL12163Y s used od of the absolule
mansmum ratings. tha L9163V may be permanently damaged To wss the ILIZIEXN within the followng
electncal charactenshcs limit 5 strongly recommeandsd for nomal oparation. I these elecincal charactenstc
conditiona are exceeded durng nommal operaton, the ILISTEXV will malfuncton and cause poor relabibty.

[tem Symbol LFmit Valus
Mote
Supply voltage =] v 03~+40
Supply wallage (Logs ) YO v 03-~+23
Supply voltage | Digtal) VG v L3-+20
Diriver supply voliags WGH-VGL v L3 = + 3X0
Loge mgiA -.*nl'.:-in range WiN W L3 -YVDOE+03
Lagic outpns voltage range Wi ¥ 0.3 = VDDi + 0.3
Oparating temparahars Topr "G A0 - + 85
Sorage lemparatuing LE "G Sh -+ 110

Modes: [ Bhe abaalule mammum ratng of &ven 15 aong of he above paramslers s excesded avan momentarily,
thie qualiy of the prodwcl may be degraded. Absalule maxsmum ratings, therelons, spicily the values
sxceadng which tha product may be physically damaged . Be sum o use the product wiihm fhe ranga of the
absohse maximum ratings

5. Electrical Characteristics

item Symbal u:ﬂ iConpuiition Min. Typ. Man, Mole
Fower & Operation Voltane
l.rl..l-cqw Opefatng s o Chperaling woiadgs 25 ATE 40 20 T
| Logiz Operaeng voitnge k| D sunply vodnge £ES 1 B2 78 33 Fagia?
| Jegty Coeratrg Jotage Yo Sgin saopy votage 12 Fagizs
s Crver Hash workogs A%H i) ] Pizied
Gt Divwei Linie iailics JEH, W -18.0 T 5 Factamy
T Sy Vo i ) EH-GEL k3 17 Pl
Input!Dartpart
Logic Migh e mpud
TH ] 0. 7DD o Moied 2.3
wortage
Logic Low lewel mpud
M ! =5 DD | Mok=N23
i
Liogic Magh sl putpad i ! L
| X IOH = -1.0ma 0.xvoDi O hloke] 2
| roitnge
Logic Hgh s oot _ . " .
A0 T e ] G | Mobed,23
| rotags
;_u':m“" W i i ud | b= VDDl orves 01 1 hoket,2 3
Smar n ouETETd W= LLH=2 3y . X
= lmr T e higke 1,23
VLOM Operation
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=T y ot ANTIOLD 1 hohad |

Ly ¥ L0 50 I3

Pk 1 D00 85 0 3% WO2 1 jo 4 0 ARG, Tee-X o M T (e +85 no camaged

FMole? Piegse supoy digial VDO vouage sgual or = than anslog 5 woldage. (00 - AR

Feiple> 1 &: e Th MmsSssLresTenis are peniormsd with LC0 modiike. Measoremesnt Poeds. ore e oy,

Foted TS, RDX, 'WHY, D2X0), DACX, RESK, TE, PCLE, WS, HS, OE. 5045, SCL, GRD GM1 GO, RCM1, RCMD, FE2, I I, a0
SAGH, REY, SMX, SAY, AL, TH, IDM. SHUT, PFREG G5 o Tasl pira

miclel. Sonrca chivirel losdng = 10pFichanne Gade channsl Sadng = S0pFickanrsi

www.wandisplay.com 8/20 Ver.1.0


http://www.wandisplay.com

&

Module No.: KWH014ST02-F01

6.Timing Characteristics.

6.1 Reset Timing Characteristics.
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HBetewman Sups and 10us Feset Star
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blank state in Slesp In —mede) and Hwen return o Defaull condifiondar HAY resat

(3) During Raset Complete Tire, 103 and YV EOMOF valuss m OTE vl be lxiched ko iomnal rogisier
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6.2. i80-System Interface Timing Characteristics.

ﬁ X
P'_'"'__'-‘:":_—...L'“'—" = e e
= B [ ¢
[E5X] 7
i
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Mete: Leggic high and low bevala are specified as 30% and 70 of WIETH for gt signals.

Table AC characteristics of parallel CPU I/F in asynchronous mode

Signal | Symbal Paramater min | mex | unit | desciption
- tast  PAddress astup ime H s
tabt  RAddress hold fime(W rite’ Hasd ) 10 g
ehw  |'5TH" Pulse Widich o [
tes  JChip Sedect satup Grre [(Wriite) 10 s
C5X tros  |Chip Select satup fma (Read 1D 45 rs
treshm  JChip Sedact sebup ome (Read FRM) a55 ns
icsd Chip Sedect Wai SmedW rin/read) 1d ns

 we [Wrike cycle D s

WRX twrh  |Conimlpulse H duralion 16 s
twil  |Conbnol pulse L duration 15 s

RO e Read cycle (10) 160 ns  [When read 1D
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irdh PCorrel pulss H duraticn 0} o na |data
tredl Carrel pulsa L durationi D) 45 fs
trzfm el Fhdl d50 na
]mha I: Vi e e froem
RO trefhém rired pulsa H duration [FM) T na
frame mamony
treftfrn  [Control pulss L duration (FM) 155 ris
hkst ala sebug me i ns |
it [Data hold time 10 T —.
- - CL = 30pF
of17..09 rat  |[Resd access time (D) 40 ns -
= Flaih:! —— == {Far minimiom
tratfm accass time | : na
- L =8pF
todh I:Juq:..: disable lime 20 | B0 | ns

ot 1) VDIDH 1,858 2.3, VPHL=26 & 10, AGHD=GND=DN, Tae-30 10 70 G (6 050 i) damige)

Wobe 2 This mput signal noe B ared Tall lma Jir, 7 @ epaciiad af 18 neor kess. Logo high and bw veln sng spacilied s 3% pnd 70%
of 'SDIEM for g sigrials

6.3 3-pin Serial Interface Timing Characteristics.

. 2|
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TCSS Chip select sethsp time 10 s
CSX TCSH Chip sedact hold time 30 res
TCHW Chip select “H™ puisa width 30 il
TSCYCW Serial clock cycleWne) 66 s
TSHW 5L pulse width{¥Wiite ) 15 e
P TSLW S°LL" pulse width(W nite ) 15 s
TSCYCR Sanal clock cycle{Raad) 150 s
TSHR 5L7H" puise widthiRaad) 60 nes
TSLR 5L7L" pulse width{Read) il -1
7505 Data setup tme ] e
SDA{THN) TSOH Data hold tme ] nes
(DCUT) TACC Accass time 5 B me |For maxmum CL = 30pF
TOH Output disabla time 10 ms | For minemum CL = BpF
Kofa 1 VDDI=1 65 o 3.3V, VCI=d 6o 3.3, AGND=GND=0W Ta=30 1o TOT (o +851 no damaga)

Nate 2 - Tha input signal nse tme and fall tmedtr, t) is spacified at 15 ns or less
Logic hagh and ke kevels are specified g5 10% and S0% of VDN for input signats.

6.4 4-pin Serial Interface Timing Characteristics.

W £ 2
CSX ML T
Yo Tocvow Tecren - Tea -
T
v vl 0N g .
o Wi TanTanlle
T
BDA 1 l
(ol TR S
1- I |._|._
; =
L |
gl .-"JJ"'r “He WL
e T
SO Wi ;L
JCROILIT) WL .
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TCSS Chip selact selup ime | 10 ns

CEX TCSH Chip selkec! hodd time a0 ns

TCHW Chip select "H™ pufse widih | 30 ns

TSCYCW | Senal clock cycle(Write) ] B ns

TSHW SLTH pulse widthiwnite) | 15 e

-~ TSLW | 511" pulse widthiWiite) | 15 s

TSCYCR Senal clock cyclelRead) 150 ns

T5HR 5L pulse width(Raad) 60 ns

TSLR 5L"L" pulse widthiRead) | &0 ns

[ CVCX sefup lime 5 ns

OVCX

TOCH VX hold time | 5 s

TSDS Dratis et lime | 5 s

SOATDIM) TSOH [Diia hold time | & ns
(DCHIT) TACC Acoess ime [ 5 50 | ns |For maximum cL = 30pF
TOH Output disable time | 10 ns | For minimum CL = 8pF

Moba 1; WVDDI=1 85 10 3.3 VCI=2 6 o 3.3V, AGND=GND=0W. Ta=-30 o 70 (b +B51
Mobe 2 - The inpul signad rise fme and fall imedtr, ) s specified at 15 ns or ess
Logic high and low laviels are spocified o5 10% and 30% of VIDDH for Inpul Signass

no damadgs |

7. Backlight Characteristics.

A(+) O O K1(-)
(CM%CUH‘ }MAGRAM)

Item Symbol | MIN | TYP | MAX | UNIT Test Note
Condition
Supply Voltage Vi 3.0 3.2 3.4 \% If=15 mA -
Supply Current If - 15 mA - -
Reverse Voltage Vr - - 5 \" 10uA
Power dissipation Pd - 48 - mwW -
Luminous Intensity for LCM 120 140 - Cd/m2 If=15 mA
Uniformity for LCM - 80 - - % If=15 mA
Life Time - 50000 - - Hr If=15 mA -
Backlight Color White
www.wandisplay.com 13/20 Ver.1.0
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8.0Optical Characteristics

Item Symbol [Condition| Min. Typ. Max. | Unit MNote
Transmittance
i
(without Polarizer) | (%) i
(1H2)
e=0 Measuring
Caonirast Ratio cr | Mormai | 400 500 with EWY
viewing Palarizer -
angle Reference
Cnly
| Risin T 4 g
e . ; msec | (143)
time Falling Te 12 24
Colar gamut S(%:) | 53 %
winite. s 0.273 | 0293 | 0.313
Wy 0.305 0.325 0.345
red P 0616 | 0636 | 0686
Calor Ry 0.308 | 0.328 | D.248 (1H4)
chromaticay Gx 0.263 | 0283 | 0.303 CF glass
(CIE1931) Grean |- .
Gy 0.511 0.531 0.551
B 0116 0.136 0.155
Blue
By 014 0,134 0,154
& 60 70 '
Hor. - Measuring
B B0 70 with EWVWY
\igwing angle CR>10 Polarizer
\Var ﬁ” il fﬂl | TE Reference
' &y 50 80 Onty
Oplima View Direction 12 O'clock (5)

Measuring Condition

m Measunng surrounding | dark room
» Ambient temperature ;| 25¢2°C

s 15min. wam-up tme.

Measuring Equipment

m FPMS2D of Westar Desplay lechnologies, INC. which ulilized SR-3 for Chromaticity
and BM-5A for other optical charactenstics,

www.wandisplay.com
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MNote (1) Defindion of Viewing Angle -

Eu

'-h-ljk .' ":I .-"'/ |I I:'II.-H'- R llrr
-1-=|an=[ Pl 3 K""’Lfé 1 =P

b o'clock
i=270"

Note (2] Defmition of Contrast Rabo(CR)
measuréd al the center point of panel

Luminance with all pxels white
CR=

Lurmimanice with al pixets black

Mote (3) Defintion of Response Time - Sum of T and Te

whine(TFT OFF} | black = ¢ (IFTa whae(TET OFF)
1
Ta Ts

W'I- 1 1 1 (N 1 mEr
Optical
rasponsg o -

e -

= O
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Mote (4) Definison of apbcal measurement sefup

Phio-telacion iBL-EL )

R :l :-:_'— . : Cair o ol

Lisi m/t

Note (5) Fubbing Uwechion | The different Hublung Deection wall cause the different wew
direction
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9. Reliability Test Conditions And Methods

(Non-Operation)

X,Y,Z direction for total 3hours
(Packing Condition)

N INSPECTION  AFTER
0. TEST ITEMS TEST CONDITION TEST
@® High Temperature 80°C £2°C X 240Hours
Storage
@ |Low Temperature | _ 34 49 x 240Hours
Storage
High Temperature . . Inspection after
® Operation 70°C£2°C X 240Hours 2~4hours storage at
Low Temperature | .. . room temperature, the
@ Operation 20°C£2°C/240Hours samples should be free
-20C+2°C <> 25°C <> 70C+2C from defects:
@ | Thermal ~ Shock | (30min) (5min) (30min) T.AIr = bublle in the
(Non-Operation) < Tcycle ' LCD.
Total 10cycle g,ﬁeallggk.l
High Temperature 4,M(')n-' ISpiay. ¢
©® | and High | 40°C +5°C X 90%RH X 240Hours Clocs oacp
Humidity Storage 5,Glass crack. , ,
= = . 6,Current IDD is twice
C=150pF,R=330Q, oints/panel ; -
_ i ) higher than initial value.
Electro Static | Ar: £8KV.5 times. 7, The surface shall be
@ | Discharge Contact: £4KV,5 times free from damage.
(Operation) (Environment:15°C~35C, 8, The electric
30%~60%,86Kpa~106Kpa) Characteristics
Frequency:10Hz~55Hz~10Hz requirements shall be
Vibration Amplitude:1.5M satisfied.

© Package Drop | Height:80cm
Test 1 corner,3 edges,6 surfaces.
REMARK:

1,The Test samples should be applied to only one test item.
2,Sample side for each test item is 5~10pcs.

3,For Damp Proof Test,Pure water(Resistance>10MQ ) should be used.
4, In case of malfunction defect caused by ESD damage, if it would be recovered to normal
state after resetting, it would be judge as a good part.
5, EL evaluation should be excepted from reliability test with humidity and temperature:

Some defects such as black spot/blemish can happen by natural chemical reaction with
humidity and Fluorescence EL has.
6, Failure Judgment Criterion: Basic Specification Electrical Characteristic, Mechanical
Characteristic, Optical Characteristic.

www.wandisplay.com
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10.Inspection Standard

This standard apply to TFT module spacification.
1. Inspeaction condition:

Under daylight lamp 20 -40W. product distance inspector'eye 30cm. incline degree
30

3} gegree

2. Inspection atnndar-d

MNO. Item Inspaction standard Rata
Case of Dot defect IS below

i. Bright Dot (whit spot) : 0"

2 Dark Dot (black spot) : “D° (In case of Dark Dot on
Main TFT LCD)

- NG if there's full Dot defect.

- Damaged less than the size of sub-pixel I not
counted as defect

- Dotz darker than the size of sub-pixel are not
daefined as bright dot defect

=3 Dot a};-i"‘“--.___H Acceptable number
size (mm i
¢=0.10 ignore
0.10= &+ =0.15 3 minar
0.15=3 =020 2
0.25<d =025 1
0.25=<® a
Size (mm Acceplable numb-er
gnore W=0.03 ignore
2.2 line L=4.0 | 0.03<W-=0.04 2
L=4.0 | 0.04-"W=-0D.05 1
0.05-<W Treat with dot
non-conformance

www.wandisplay.com 18/20 Ver.1.0
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11. Handling Precautions

Module No.: KWH014ST02-F01

11.1 Mounting method

The LCD panel of FORMIKE ELECTRONIC CO,.LTD. module consists of two thin glass plates with polarizes
which easily be damaged. And since the module in so constructed as to be fixed by utilizing fitting holes in the
printed circuit board.

Extreme care should be needed when handling the LCD modules.

11.2 Caution of LCD handling and cleaning

When cleaning the display surface, Use soft cloth with solvent
[recommended below] and wipe lightly
® |Isopropyl alcohol
® Ethyl alcohol
Do not wipe the display surface with dry or hard materials that will damage the polarizer surface.
Do not use the following solvent:
® \Water
® Aromatics
Do not wipe ITO pad area with the dry or hard materials that will damage the ITO patterns
Do not use the following solvent on the pad or prevent it from being contaminated:
® Soldering flux
® Chlorine (CI), Salfur (S)
If goods were sent without being sili8con coated on the pad, ITO patterns could be damaged due to the
corrosion as time goes on.
If ITO corrosion happen by miss-handling or using some materials such as Chlorine (Cl), Salfur (S) from
customer, Responsibility is on customer.

11.3 Caution against static charge

The LCD module use C-MOS LSI drivers, so we recommended that you:
Connect any unused input terminal to Vdd or Vss, do not input any signals before power is turned on, and
ground your body, work/assembly areas, assembly equipment to protect against static electricity.

11.4 packing

® Module employ LCD elements and must be treated as such.

® Avoid intense shock and falls from a height.

® To prevent modules from degradation, do not operate or store them exposed direct to sunshine or high
temperature/humidity

11.5 Caution for operation

® |t 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.

® Response time will be extremely delayed at lower temperature then the operating temperature range and on
the other hand at higher temperature LCD’s how 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 operation temperature.

® If the display area is pushed hard during operation, some font will be abnormally displayed but it resumes
normal condition after turning off once.

® 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.
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11.6 storage

In the case of storing for a long period of time for instance, for years for the purpose or replacement use, the

following ways are recommended.

@ Storage in a polyethylene bag with the opening sealed so as not to enter fresh air outside in it . And with no
desiccant.

® Placing in a dark place where neither exposure to direct sunlight nor light's keeping the storage temperature
range.

@ Storing with no touch on polarizer surface by the anything else.
It is recommended to store them as they have been contained in the inner container at the time of delivery from
us

11.7 Safety
® |t is recommendable to crash damaged or unnecessary LCD’s into pieces and wash off liquid crystal by either
of solvents such as acetone and ethanol, which should be burned up later.
® When any liquid leaked out of a damaged glass cell comes in contact with your hands, please wash it off well
with soap and water

12. Precaution For Use

121

A limit sample should be provided by the both parties on an occasion when the both parties agreed its necessity.
Judgment by a limit sample shall take effect after the limit sample has been established and confirmed by the both
parties.

12.2
On the following occasions, the handing of problem should be decided through discussion and agreement

between responsible of the both parties.

® \When a question is arisen in this specification

® When a new problem is arisen which is not specified in this specifications

® \When an inspection specifications change or operating condition change in customer is reported to FORMIKE

ELECTRONIC CO,.LTD,and some problem is arisen in this specification due to the change
® When a new problem is arisen at the customer’s operating set for sample evaluation in the customer site.
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