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1. General Description

1.1 Description

KWH028Q27-F01 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 KWH028Q27-F01. A :}:m
ﬂjf%‘a; Sy
4, "y
‘:;
1.2 Application Q‘:‘/}
Mobile phone, Multimedia products .,
and other electronic Products f»“-ﬂ *
Etc. {\,_}
Pl ’
p 4“:-;‘;’ k-}
1.3 Features: Sy
Features Desgriptiort™ UNITS
LCD type 284FT” --
Dot arrangement 240-(RBB) X320 dots
Driver IC Lt 119341 -
Color Depth % 1 65K
Interface o~ ."CPU 8/16 bits
Module size e 50"0(W) x69.2 (H)x2.45(T) mm
Active area A n " 43.2(W) X 57.6(H) mm
Dot pitch . 7 0.18 (W) X0.18 (H) mm
Back Light = & | 4 White LED In parallel --
With/Without TSR ™1~ Without TSP
Weight(d, ™ TBD
LT
m!%i't?"f,fﬁf
PN }
M-!_‘:;;&;'
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iImensions

2. External D
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Module No.: KWH028Q27-F01

3. Interface Description

PIN NO. |IPIN NAME |DESCRIPTION
1 DBO 80-system-16-Bit Data Bus.
2 DB1 80-system-16-Bit Data Bus.
3 DB2 80-system-16-Bit Data Bus.
4 DB3 80-system-16-Bit Data Bus.
5 GND Ground
6 \VCC Power supply (+2.5V~+3.3V).
7 CS Chip select signal, Active “L” 4
8 RS Command / Display data selection q_‘*ﬁ,ﬁ; A tt,}
0: command; 1: display data £ ",
9 WR Write signal input, Active” L ” S
10 RD Read signal input, Active” L” g
IMO 8080 System Interface Selection: v'““-a%‘_ . !
11 IMO=1 8080 8-Bit system Interface. Dgéiﬂ,éli )
IMO=0 8080 16-Bit system Interface. 0415]
Unused pins please connect the GND.
12 [X+(XR) Touch Panel Right Side Wire %
13 [Y+(YD)  [Touch Panel Down Side Wire <.,
14 [X-(XL) Touch Panel Left Side Wire-., “=s, ~
15 |Y-(YU) Touch Panel Up Side Wireh,
16 LED-A Power supply for LEJB»'E&&KE@H Anode input
17 LED-K1 Power supply for hED@aékllght Cathode input
18 LED-K2 Power supply ;ar‘alrED backllght Cathode input
19 LED-K3 Power supplf’ﬁgr LtEﬁ backlight Cathode input
20 LED-K4 Power sup'bly quPfLED backlight Cathode input
21 |NC NC. >
22 |DB4 80-system*16-Bit Data Bus.
23 |DB8 IB0xsystem-16-Bit Data Bus.
24  |DB9 . “»8Q-system-16-Bit Data Bus.
25 |DB10 4 . |8B-system-16-Bit Data Bus.
26  |DB11%.5%, -80-system-16-Bit Data Bus.
27 |DB42i, " [80-system-16-Bit Data Bus.
28 _.|BBT8 80-system-16-Bit Data Bus.
29 +, PB4 80-system-16-Bit Data Bus.
30 BB15 80-system-16-Bit Data Bus.
31 RESET Reset input pin, When reset is “L”, Initialization is executed.
32 \VCC Power supply (+2.5V~+3.3V).
33 VCC Power supply (+2.5V~+3.3V).
34 GND Ground
35 DB5 80-system-16-Bit Data Bus.
36 DB6 80-system-16-Bit Data Bus.
37 DB7 80-system-16-Bit Data Bus.
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4. Absolute Maximum Ratings
The sheclde meaximum ratng = eied on folewing talde, When [LE341 02 ogad oot of ths absoluts mazimum

refirgs, ILIEE4T may be parmansnty damaged, To vss ILI9EA1 within the Fdlowing slectical charsctaristes
limilalion i= strangly recammendad bar nommal opemlion. P lhese slecldcal sharaclerslic condilizns ae

excaesed dunng noemmal apesation, [LEQLT will mallurction and cause poar relishililyg.
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Cpperating barmzaratue Topr T Fhqi] - 8BS
Srocas lampelelurs Tz Co R T s 2554100
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5. Electrical Characteristics e,
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6.Timing Characteristics.

6.1 Reset Timing Characteristics.
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6.2. i80-System Interface Timing Characteristics.

Display Parallel 1&1&/'9%8-bit Interface Timing Characteristics (6030- I system)

K

A

4

Lazi N . st
1:|'|'|'| = v T
N 1, N
CE ) E
-1I=-:-
YLK = -
1 i 2T
L | R =] e
sl - .
DD
. ldm bope Y
] el | ) = '
o i oS
criled : ::1,- : '.F: -g/}
M Al
. Lozt lpgie — =
Ip o lpoe % = |
- PRk - o
= h I||I & I|:II'| h A 1
: Tra- - Irdr |l_
I|I-| ! I|:-| " t 'h "
3170 — £
" ) S e
|P..I.'-|_ = -r
s ENY 1
o “:“:'v‘ .
Sigrial Eymbol Parameier ;“"--.x_»r'ﬁ"iin max Lni De=criptian
Lo luxl Anpee selup lime m"‘t, S g
) taht Anideer hodd Ume I'."i"ill:ﬁll&"‘i'.gﬁ-‘-:a.y i I
e . “a S -
chve CELH puks aidth, o s u je
hes CHE Sclaet sohp s (80N g 1=
[ e Chp Salzs r.r.lﬁ'u L}ﬁwﬁ“-‘ﬁlﬂ.& B 45 e
imeglm Chp Selagkgsh, p%€l'||ﬂ3'£ (R K ] 15
. = & . . . ]
Il Chp ‘.-ghl:.:['."hql Hine (Wi Faad 1 je
has Write sk, 3 £ T
W HE tarh White Sorrd pabze H daration 5 15
kel o BiFe Goevindd pulse | duratian 5 =
sl bl Gl (M) 451 1
i T — T
IREN R by, M Convsl H durstion () o) I
G ':'+ Read Cannzl L ducation [FRD =hh .
4 " 53 | Read cynke [1T] £ e
HEE :I."'r“'-.;,;‘i i Bead Gannal culse H duratior ¥ T
A/‘”“&'qq_ ' " imd Hamc Conal pules L duaralian 45 "
o ____I;*'a.‘f kil Wrls dubs sslup Dins i s
II_'_' C dht Write data hald ime 4 15 . A
(N ; - ur magimurn Gl=ii]
e trat Read sovess ime all T . - )
(M3 1 - — er minimurn CLalpl
R[] tralfrn Bead aooess e 34l T
) s Heaad coipyl destils limes 2 a1 1

i T = 300 000, VIDODN=0650 i I3V, VD225V e 231 VaE=0

www.wandisplay.com

10/19

Ver.2.0




FORMIKE ...

Module No.: KWH028Q27-F01

7. Backlight Characteristics.

7
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[ oK1 e,
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a0 %
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. oy
e :
Item SYymb o miN | TYP | MAX | UNIT {a‘?}ﬁ‘ Note
ol Condition
Supply Voltage Vf 3.0 3.2 34 \") If$60 mA -
Supply Current If - 60 - mA ROV - -
Reverse Voltage Vr - - 5 {V 5:"5» 10uA
Power dissipation Pd - 192 - W -
Luminous Intensity for LCM : 320 -] Cdim? If=60 mA
Uniformity for LCM - 80 - e wl )% If=60 mA
Life Time - 50000 - - “""),‘-Q‘E;f Hr If=60 mA -
Backlight Color et o+ White
Fe: ':"*xw‘} ‘
P
l“:‘ ) 4
= x:“}p
?{
IS
e
5
‘Ae;#ﬂ"’i"f'?
Wy Ty
R W
r-‘-w:‘_::'t:::-v‘}'
x-‘é‘.)%:’.». %
s
&¢§y

www.wandisplay.com 11/19 Ver.2.0



FORMIKE ...

Module No.: KWH028Q27-F01

8.0Optical Characteristics
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9. Reliability Test Conditions And Methods

NO. | TEST ITEMS TEST CONDITION II.NE%?I.ECTION AFTER
@ High Temperature 80°C +2°C X 200Hours
Storage
Low Temperature | ... . Inspection after
@ Storage 30°C+2C X 200Hours 2~4hours storage at
High Temperature | . . room  temperature,
® Operating 70°C£2°C X 120Hours the samples_ should
Low Temperature Lo be free frofn défects:
@ Operating - 20C£2'C/120Hours 1,AIr ¢ 5t})ll‘é in the
T30C £20<05C—=80CL2C | LCDx, o
® Temperature (30min) (5min) (30min) 2,Sealledk.
Cycle(Storage) < Tcycle 3,Nan-display.
g"'% .4,.Missing segments.
Total 10cycle 5 5 Glass crack.
. . Tl
© | Damp Proof Test | 50°C 25°C X 90%RHX 120Hours & +“T'6.Current IDD is twice
Frequency:10Hz~55Hz~10Hz,_ Pnd higher than _initial
o Amplitude:1.5M
@ | Vibration Test value.
X YZ direction for total 3h ‘c» 7, The surface shall
(Packing Condition) -, be free from damage.
Drop to the ground gfeqﬁm helght 8 The  electric
Drooping Test one time % m} Characteristics
every side of cartaf.. requirements shall be
(Packing qude o satisfied.
K Q 150PF, Ai
© | ESD Test Voltage 8KY, 330 ,C:150 ir
Mode, 1
REMARK: J\pp
1,The Test samples should bexa iéd to only one test item.
2,Sample side for each test it s 5~10pcs.
3,For Damp Proof Teg;ﬂyre water(Resistance>10M Q ) should be used.
4, Tn case of mal fupét ity defect caused by ESD damage, if it would be recovered to normal
state after res%}t ~1t would be judge as a good part.
5, EL evaluatiﬁn <$hou1d be excepted from reliability test with humidity and
temperatur@»‘S&m@ ‘defects such as black spot/blemish can happen by natural chemical
reacti i%h?Fumldlty and Fluorescence EL has.
0, Pai é Judgment Criterion: Basic Specification Electrical Characteristic,
Mechanlcal Characteristic, Optical Characteristic.
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10.Inspection Standard

Defects are classified as major defects and minor defects according to the degree of
defectiveness defined herein.

If this standard is not the same as FORMIKE <INSPECTION CRITERIA>, please refer
to the FROMIKE <INSPECTION CRITERIA>.

If the customer have other agreement with FROMIKE for standard, please refer to the
standard agreement.

If the defects not mentioned below or in the <INSPECTION CRITERIA>,,p+ease refer to
the sample. w,ﬁ% RN

10.1 Inspection Condition
Room Temperature: 25+5°C.

Humidity: 65+5% RH. '
lllumination: 300 ~ 700 Lux. o
Distance:35+5 cm {*:s,_}
Pl
10.2 Major defect. EY %*-%j
ltem Items to be
NG inspected ﬁh*‘s:pectlon Standard
: 1) No dlsplaﬁ %, A
1 Alléi?gg;nal 2) Display abﬁ’qrmally
3) Short cwcuﬂ 4) line defect
2 missing Missifg. fumtction component
3 Crack Glass Brack
i -

A

10.3 Minor defect. 5.

Itﬁgn \li;%mﬁséﬁio;e%e Inspection standard
R By For dark/white spot is defined:
""" Spot Defect pEiRTy) 4
Including X
Black spot ol
1 White spot [ y
Pinhole A
Foreign particle Size ¢(mm) Size @(mm)
Polarizer dirt ¢=<0.15 Ignore
0.15 < ¢<0.30 3
0.30< @ Not allowed

www.wandisplay.com 15/19 Ver.2.0



Module No.: KWH028Q27-F01

FORMIKE ...

Define:
— width
Line Defect e
. Length
Including
2 Black line
White line Width(mm) Length(mm) | Acceptable Quantity
Scratch W=0.03 lgnore
0.03<W=<0.05L<4.0 3
0.03 < W<0.08 L < 4.0 o ml
0.08 <W L>4.0 “Not allowed
Width(mm) Length(mm) | Aceeptable Quantity
Solarizer ¢<0.25 ‘ ;%‘,ﬁ = Ignore
3 02<dP=<0.3 §{ 3
Dent/Bubble 0.3<®<0.5, S, 1
0.5<.9%, 0
Bright and BlackK-dot define:

N,
oy N

%,

Glass defect

S
N Inspection pattern: Full white. Full black. Red.
e green and blue screens
P ‘«f}ﬁ?} ltem Acceptable Quantity
i h T larea | O area Total

N Black dot defect 1 3 3
e P Bright dot defect 1 1 1
LN Total Dot 2 4 4

o 1.Corner Fragment:

X y

Ver.2.0
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Module No.: KWH028Q27-F01

Size(mm) Acceptable Quantity
Ignore
éiggmm T: Glass thickness
C7<T X: Length Y: Width

Z: thickness

2.Side Fragment:

“Acceptable Quantity

Ignore
T: Glass thickness
X: Length Y: Width
Z<T

Z: thickness

Note:

1. Dot defect is defined as the defe
50% of the dot area. :

2. The distance between two tz t

should be larger than 15mm?

,%a%a of the dot area is larger than

“t defects (red, green, blue, and white)

3. The distance between.,black ot defects or black and bright dot defects

should be more than 5 apart.
4. The definitions of Eh%ﬁher display area
And outer dlsplaﬁa'i'e

I: Inner dlsplay.faféa

O: Outer di “I-a?a.grea

- kg
< S

4o
*a

gl
o
R

V4

17119
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FORMIKE

11. Handling Precautions

Module No.: KWH028Q27-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

TNy

When cleaning the display surface, Use soft cloth with solvent A N
[recommended below] and wipe lightly Pl
S'IS!- ‘i‘"

® [sopropyl alcohol L

® Ethyl alcohol ”“% Y
Do not wipe the display surface with dry or hard materials that will damage the polarlze?ﬁt’frface
Do not use the following solvent:
® \Vater P
® Aromatics e
Do not wipe ITO pad area with the dry or hard materials that will dama e th *%“I»Tb patterns
Do not use the following solvent on the pad or prevent it from being contaminated:
® Soldering flux P
® Chlorine (CI), Salfur (S) i"; 4
If goods were sent without being sili8con coated on the, pa‘d patterns could be damaged due to the
corrosion as time goes on. >
If ITO corrosion happen by miss-handling or using Lsaa“‘rc’?“l’f‘f-aterials such as Chlorine (Cl), Salfur (S) from

.

,

customer, Responsibility is on customer. PRy } ¥
g '-g %"H
1 H H o~ s ‘t:_'“:ﬂ-i
11.3 Caution against static charge J{\ Q“‘ap
The LCD module use C-MOS LSI drivers, so we ecomrﬁended that you:
Connect any unused input terminal to ¥dd ss do not input any signals before power is turned on, and
ground your body, work/assembly areas, zier bly»equipment to protect against static electricity.
ey

11.4 packing '\S:'%;
® Module employ LCD elements and must be treated as such.
® Avoid intense shock an ‘Falls from a height.
® To prevent modules Q&ggradatlon do not operate or store them exposed direct to sunshine or high
temperature/humidity
‘b‘ -:::“ﬂ- ra
11.5 Caution fo.c&@e atlon

® Itis an ipdi iﬁ'sable condition to drive LCD’s within the specified voltage limit since the higher voltage then
the limitca §é"the shorter LCD life.

® An etgc.tro mical reaction due to direct current causes LCD’s undesirable deterioration, so that the use of
dlrecf’g_urrent 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

_m.u.}
-

11.7 Safety
® |t is recommendable to crash damaged or unnecessary LCD’s into pieces and wash oﬁ'-l.,lqwﬂ;arystal 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 hanﬁ%}gease wash it off well
with soap and water
4
i

P

12. Precaution For Use e
12.1 e

: 4
A limit sample should be provided by the both parties on an occasion whén.te 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. & k 3
RN
NS
12.2 o F
On the following occasions, the handing of problerq_ shpu]d be decided through discussion and agreement
between responsible of the both parties.
® \When a question is arisen in this specification o
® \When a new problem is arisen which is not Wle% this specifications
® When an inspection specifications change;or ope'ﬁatmg condition change in customer is reported to FORMIKE
ELECTRONIC CO,.LTD,and some probt&m®g arisen in this specification due to the change
® \When a new problem is arisen at the c%igyer’s operating set for sample evaluation in the customer site.

‘*J-W
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