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FORMIKE ELECTRONIC CO.,LTD )
Module No.: KWH018TG01-F01

1.NOTICE

1.1 announce
1.1.1 These specification sheets are the proprietary product of FORMIKE and include materials protected

under copyright of FORMIKE . Do not reproduce or cause any third party to reproduce them in any form or

by any means, electronic or mechanical, for any purpose,in whole or in part,withouttheexpress written
permission of FORMIKE . FORMIKE assumes no responsibility for any problems related to any industrial
property right of a third party resulting from the use of the device.

1.1.2 Do not use the device for equipment that requires an extreme level of reliability, such as

aerospace applications, nuclear power control equipment and medical or other equipment for life
support. FORMIKE assumes no responsibility forany damage resulting from the use of the device which

does not comply with the instructions and the precautions specified in these specification sheets.

1.1.3 Contact and consult. with a FORMIKE sales representative for any questions about this device.

1.2 For handling and system design
1.2.1 Do not scratch the surface of the polarizer film as it is easily damaged.

1.2.2 If the cleaning of the surface of the LCD panel is necessary, wipe it swiftly with cotton or other
soft cloth. Do not use organic solvent as it damages polarizer.

1.2.3 Water droplets on polarizer must be wiped off immediatelyas they may cause color changes,
or other defects if remained for a long time.

1.2.4 Since this LCD panel is made of glass, dropping the module or banging it against hard objects
may cause cracks or fragmentation.

1.2.5 Certain materials such as epoxy resin (amine’s hardener)or silicone adhesive agent(de-alcohol
or de-oxym) emits gas to which polarizer reacts(color change).Check carefully that gas from materials
used in system housing or packing do not hart polarizer.

1.2.6 Liquid crystal material will freeze below specified storage temperature range and it will not get
back to normal quality even after temperature comes back within specified temperature
range.Liquid crystal material will become isotropic above specified temperature range and may not
get back to normal quality. Keep the LCD module always within specified temperature range.

1.2.7 Do not expose LCD module to the direct sunlight, or to strong ultraviolet light for long time.If the
LCD driver IC is exposed to light, normal operation may be impeded. It is necessary

to design so that the light is shut off when the LCD module is mounted.

1.2 Do not disassemble the LCD module as it may cause permanent damage. Hold LCD very
carefully when placing LCD module into the system housing. Do not apply excessive stress or
pressure to LCD module.

1.2.9 As this LCD module contains components sensitive to electrostatic discharge, be sure to follow
the instructions in below.

(®Operators

Operators must wear anti-static wears to prevent electrostatic charge up to and discharge
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from human body.

(2Equipment and containers

Process equipment such as conveyer, soldering iron, working bench and containers may possibly
generate electrostatic charge up and discharge.Equipment must begrounded through 100Mohms
resistance. Use ion blower.

(3Floor

Floor is an important part to leak static electricity which is generated from human body or
equipment. There is a possibility that the static electricity is charged to them without leakage .in case
of insulating floor, so the countermeasure(electrostatic earth:1x108(2) should be made.

@Humidity

Proper umidityof working roommay reduce the isk ofelectrostatic charge up and discharge. Humidity
should be kept over 50% all the time.

(BTransportation/storage

Storage materials must be anti-static to prevent causing electrostatic discharge.

®)Others

Protective film is attached on the surface of LCD panel to prevent scratches or other damage.When
removing this protective film, remove it slowly under proper anti-ESD control such as ion blower.
1.2.10 Do not hold or touch LCD panel to flex interconnection area as it may be damaged.As the
binding material between LCD panel and flex connector mentioned in flex area contains an organic
material, any type of organic solvents are not allowed to be used. Direct contact by fingers are also
prohibited.

1.2.11 When carrying the LCD module, place it on the tray to protect from mechanical damage.

Itis recommended to use the conductive trays to protect the CMOS components from electrostatic
discharge. When holding the module, hold the Plastic Frame of LCD module so that the panel ,TCP
and other electric parts are not damaged. e.g. chart1

NG

ok [
Af—
NG

chartl Note : The LCD module illustration is general module image

NG
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1.2.12 Do not touch the FPC ‘s exposed base film and patterning area, slit part. Otherwise the

circuit maybe damaged. Do not touch LSI chips as it may cause a trouble in the inner lead connection.
1.2.13 Place a protective cover on the LCD module to protect the glass panel from mechanical
damages.

1.2.14 LCD panel is susceptible to mechanical stress and even the slightest stress will cause a color
change

in background.So make sure the LCD panel is placed on flat plane without any continuous twisting,
bending or pushing stress.

1.2.15 Protective film is placed onto the surface of LCD panel when it is shipped from factory. Make
sure to peel it off before assembling the LCD module into the system. Be very careful not to damage
LCD module by electrostatic discharge when peeling off this protective film. lon blower and ground
strap are recommended.

1.2.16 Make sure the mechanical design of the system in which the LCD module will be assembled
matches specified viewing angle of this LCD module.

1.3 For operating LCD module
1.3.1 Do not operate or store the LCD module under outside of specified environmental conditions.

1.3.2 As opto-electrical characteristics of LCD will be changed, dependent on the temperature, the
confirmation of display quality and characteristics has to be done after temperature is set at 25 °C and
it becomes stable.

1.4 Precautions for Storage
1.4.1 Do not expose the LCD module to direct sunlight or strong ultraviolet light for long periods. Store

in a dark place.

1.4.2 The liquid crystal material will solidify if stored below the rated storage temperature and will
becomean isotropic liquid if stored above the rated storage temperature, and may not retain its
original properties. Only store the module at normal temperature and humidity (25+5C -~ 60+10% R
H ) in order to avoid exposing the front polarizer to chronic humidity.

1.4.3 Keeping method

~ ! e
S | .
NG
a.Don't keeping under the direct sunlight. b.Keeping in the tray under the dark place

1.5 Other Notice
1.5.1 Generally, At power on, in order not to apply DC charge directly to LCD panel, supply
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logic voltage first and initialize LSI logic function including polarity alternation. Then supply voltage for
LCD bias. At power off, in order not to apply DC charge directly to LCD panel, execute Power OFF
sequence and Discharge command.

15.2 Dont touch to PWB surface, exposed IC chip, electric parts and other parts,
to any electric, metallic materials.

1.5.3 No bromide specific fire-retardant material is used in this module.

1.5.4 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.
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2.General Specifications

KWH018TG01-FO1 is__a color active matrix LCD module incorporating
amorphous silicon TFT (Thin Film Transistor). It is composed of a color
TFT-LCD panel, driver IC, FPC and a back light unit. The 1.77 " display area
contains 128 x 160 pixels and can display up to 262K colors. This
product accords with RoHS environmental criterion.

Item Contents Unit Note
LCD Type TFT -
Display Color 65K/262K 1
LCD Duty 1/160 -
Viewing Direction 6:00 O’Clock
Active Area(WxH) 28.03x35.04 mm
Number of Dots 128(RGB)%*160 mm
Dot Pitch(WxH) 0.219X0.219 mm
Controller ILI9163B -
Vop 2.8 v
Outline Dimensions R(Iafer to outline
drawing on next page
Backlight 2-LED(white) -
Weight TBD g
Interface 8bits parallel bus -
Polarizer Mode Transmissive/Positive -

Note 1:
Note 2:

Color tune is slightly changed by temperature and driving voltage.

Requirements on Environmental Protection: RoHS

Note 3: Customer should do assembly according to our FPC bending sketch in the outline

drawing.

Note 4. Please approve our spec before placing mass production order. Otherwise we will regard
customer has approved the spec when we receive the first 2Kpcs or above order from
customer.

7/ 38
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FORMIKE ELECTRONIC CO.,LTD

3. Outline Drawing

No. | PIN NAME
1 | BLEK
2 [ BLA
3 | GND
4 1 VD
b | NC
6 C
(@) 070318 INCLUDE D/S TAPE d sz
.. (vv) g0 g Oro=ed B 8 | /RESET
i | ¥ ERBS
; L I 10 [ /WRR
A | /80N
|12 | oBY
(13 | D88
| 14 | DBS
w mw ] ‘Mﬂwal %<\m>‘ - m wmw
g1y DOTS128(RGEX 160 % AT
I | sorost |18 | DBl
§ 19 | DB
20 | G\D
) 3
L o X
- S — REMOVE TAPE 4
iy 099 1'0F00'91 M
] ° o
3 g TOUBIE 3 3 DOUBLE ADHESIE 2-90. 72 PR S
[ G0'0FS 0 i €0°0FST'0
T0F61=61X0"1d
0902
0083
6120
RIG|B
(@)
= RIG|B
[V
© DETAIL A
NOTES: . .
LDISPLAY TYPE: TPT-LCD SCALE: 20:1
2.VIEING DIRECTION: ;00
S.MAIN [CD DRIVE IC;  ILISI63B
s o FORMIKE ELECTRONIC CO.,LTD
6.VDD: 2.8V TYPICAL
7. BACKLIGHT: WHITE LED-2CHIP(16mA/LED)
B.OPERATING TEMP: -20°C ~ 70°C 3
m,meow%mz TEMP -30C  ~ B0°C DRAVN BY: TITLE: AWl@v
10.UNMARKED TOLERANCE  +0.30 )
11 IMPORTANT DIMENSION. [ ME CHECKED BY:
12. REQUIREMENTS ON ENVIRONMENTAL PROTECTION: RoHS G-1 ISSUE 09.08.12 [ Ep CHECKED BY: DWG  NO: UNI: mm
REV DESCRIPTION DATE | APPROVED BY: SCALE:. L1 [ SHEET No: 1 oF 1

NOTE 1: FPC,BL,TP etc. may have not only one provider, appearance, silk-screen may exist

difference.

NOTE 2: Customer’s rind(handset rind etc.) andFORMIKE’s standard module may exist

interference , Customer should advise on FORMIKE.

VerB
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4. Circuit Block Diagram

o

P PIN. NAME

BL K
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GND

VDD

NC

NC

/LS

/RESET

DO~ O U~ wW|ro|— | =

RS

/WRR

/RDW

IRy

B6

0B5

B4

0B3

B2

DBI

— = = = = = | = = | — | —
D OO| | O | U~ || Mo | =

DB0

mno
=

GND

/RESET
/CS
RS
/VWRR
/RDW
VDD
GND

DBO

|
DB7

0159 G160 -
LCD
128(RGEBY*160
GR |-
Gl
ILI9163E
%M Y|

CHECKED  BY:

TITLE:

© B

APPROVED BY:

PURPOSE: BLOCK DIAGRAM

UNIT. mm [ SCALE: 1  [SHEET NO: 1 OF 1
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5. Absolute Maximum Ratings(Ta=25"C)

Item Symbol Min. Max. Unit Note
Power Supply Voltage Vb -0.3 4.6 \Y
Operating Temperature Top -20 +70 C
1>23
Storage Temperature Tst -30 +80 C
Notes:
1. In case of below 0C - the response time of liquid crystal (LC)becomes slower and the color

2. Of panel becomes darker than normal one. Level of retardation depends on temperature,

because of LC ~ s characteristics.

3.  Ifthe module is above these absolute maximum ratings. It may become permanently damaged.

Using the module within the following electrical characteristic conditions are also exceeded,

the module will malfunction and cause poor reliability.

4. Vpp >Vss must be maintained.

10 / 38
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6. Electrical Specifications and Instruction Code
6.1 Electrical characteristics(Vss=0V ,Ta=257)

Parameter Symbol Condition Min Typ Max Unit Note
Input ‘H’ ViH 0.7 Voo - Vb \%
voltage
L ViL Vss - 0.3 Vop \%
OUtpUt ‘H VoH IOH =-1.0mA 0.8 Vob - Vb \%
Voltage
r VoL IOL = +1.0mA Vss - 0.2 Vop V
Normal
I - - - mA 1,3
Current et mode
Consumption Standby
ICCZ - - - mA 2
mode

Note:

1: Display full white. Backlight on state.

2: 1C on standby mode.

3: the default voltage is 3.2V, for N lights in series, the power is that the current multiply N.
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6.2 LED backlight specification(VDD=2.8V,Vss=0V ,Ta=257C)

Item Symbol Condition | Min Typ Max Unit Note
Supply voltage VFf If=30mA - 3.2 - V 1
Reverse voltage V, - - - - \Y
. q Normal lon o-ch 30 -
orwar -chi
P mA | 2
current L
Dimming lod
Reverse Current I - - - - MA
Uniformity ABp 80%
0.270
X [=30mA - 10.315 -
Color coordinate*
Y 0.270 - 10.315 -
White LED CIRCUIT DIAGRAM:
N
L
PIN(A) O . —©° PH\I(K)
<
L
CIRCUIT DIAGRAM

IF=30mA (CONSTANT
CURRENT) U=3. 1-3. 5V

NOTE:
1 The LED ‘s driver mode needs to be constant current mode.

2 Permanent damage to the device may occur if maximum values are exceeded or
reverse voltage is loaded .Functional operation should be restricted to the conditions
described under normal operating conditions.
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Module No.: KWH018TG01-FO1

6.3 Interface Signals

Pin No. | Symbol I/0 Function
1 BL_K I |Cathode for LED backlighting
2 BL A I |Anode for LED backlighting
3 GND P |Power ground
4 VDD P |Power Supply for Analog Circuit
5 INC
6 NC
7 CS I [Chip select signal
8 RESET I |Chip reset pin
9 RS I |Data/command selection pin
10 'WRR I  [Write execution control pin
11 RDW I  |[Read execution control pin
12 DB7 I/O |Display data input
13 DB6 I/O |Display data input
14 DBS5 I/O |Display data input
15 DB4 I/O |Display data input
16 DB3 I/O [Display data input
17 DB2 I/O |Display data input
18 DB1 I/O |Display data input
19 DBO I/O |Display data input
20 GND P [Power ground

13/ 38
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6.4 Interface Timing Chart

Note: Please refer to ILITEK’'s 1LI9163B data sheet for more details.
ILITEK's 1LI9163B INTERFACE PROTOCOL Inter 80 system CPU interface

m X X

t_l I [ I 1
;t:"-“- ===y : I h t-lll Y T _Lﬂ"__
i | A /
CSX /
1::.I
1 ] e
: t_l_r- 1 B =
tu L™ t.-.rh; :_E_
, — % s E .
VIRX N 7 N
H L 5 tl_'m o
D7 0] ; L
{write) X }(:
i : A __ Fard :
t'.'IIILr fir : 1
- L
tm.'p[;d im ol bt 1'|:1"t'u1u~1 -
Ly '
RDX Vi N\
D[7..0) T
(read) : _{ }7
! e tram 3 2
Signal Symbal Parameter min | max | unit cescription
- tast  Address setup ime 0 ns
taht  PAddress hold time( rite’Read) 10 ns
tchw  |"S™H® Pulss Widtch 0 ns
s |Chip Select sotup time (W rite) 10 ns
05X fres  |Chip Select setup time (Read 1D} 45 ns
tresfm |Chip Select setup time (Read FM) 355 ns
teaf  |Chip Selact Wait timedW rite/read) 10 ns
twe  [Wiite cycle 66 ns
WX twrh  |Controlpulse H duration 15 ns
twrl  |Control pulse L duration 15 ns
tre Read cycle (1D) 160 ns
- 1 hen read 1D
ROX trdh  |Contral pulse H durationil D) oo ns data
trcl Contral pulse L durationil D) 45 ns

14/ 38 VerB



FORMIKE ELECTRONIC CO.,LTD
Module No.: KWH018TGO01-FO1

frefm  |Read cycle (FM) 450 ns
When read from
RO trdhfm  |Control pulse H duration {Fh) a ns
frame memory
trdifm  |Control pulse L duration (FM) a55 ns
tdst  |Datasstup time 10 ns
Far maximum
tdht  |Data hold time 10 ns OL< 300F
D[17.0] frat  |Pead access time (D) 40 ns : o .|:|
For minimum
tratm |Fead access time (FM) 340 ns CL= 8pF
tocdh  JCutput disable time 20 20 ns o

Mota 1:% 0Dl 1.68t0 2.2V, VDDO=2.6 to 2.3V, AGNDO=GHC=0Y, Ta=-20 b 70 5C (0 +25°C no damags)
Mot2 2: This Input signal rise ime and fall me (i, 17 s spacilled 3k 1508 o less. Legic nign and [ow levals are specified &2 307 and 70%

ol % D01 far input signaks
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INSTRUCTION DESCRIPTION(ILITEK's ILI9163B)

Hex D17-
Command D7 (B3] D& D4 D32 D2 | Do HEX
code Da
NOP
00OH (Mo X 0 0 0 0 0 0 0 0 00h
Operation)
Software
01H X 0 0 0 0 0 0 0 1 01h
Reset
Read Display
Identification X 0 0 0 0 0 1 0 0 04h
Information
04H 1* Parameter X X X X X X X X X X
2™ Paramatar X 7 | ID16 | 115 | ID14 | ID12 | 1ID12 | 1D 10 h
3" Parameter X D27 | ID26 | 1D25 | ID24 | D23 | 1D22 | D21 D20 20h
4" Parameter X IDE7 | ID2E | 1D35 | ID24 | D22 [ 1D22 | D3 D20 (==
Read Display
X 0 0 0 0 1 0 0 1 09h
Status
1* Parameter X X X X X X X X X X
09H 2" Parameater x BITAZH MY M MY ML AGE MH 5T24 x
2™ Parameter x a2T23 IFPF2 IFFF1 IFFFQ IDWACH FILON sicur | womom x
4™ Parametar X veson | =T14 | INwON | sTiZ 5T DISON | TECH | ccs2 X
5™ Parameter X Goel | @oso | TELowm | HBON | weOM | PoKoM | DEON =To X
Read Display
X 0 0 0 0 1 0 1 0 0ah
Power Mode
0AH
1* Parameter X X X X X X X X X X
2™ Paramatar X D7 5] D5 D4 D2 D2 ]| Do 08h
Read Display
X 0 0 0 0 1 0 1 1 OEh
MADCTL
0BH
1* Parameter X X X X X X X X X X
2™ Paramatar X D7 5] D5 D4 D2 D2 ]| Do 00h
Read Display
X 0 0 0 0 1 1 0 0 0Ch
Pixel Format
0OCH
1* Paramater x x x x x x x x x x
2™ Paramater X X X X X D2 | rerz | 1FPF1 | 1FPR0 | BBh
Read Display
X 0 0 0 0 1 1 0 1 0Dh
ODH Image Mode
1* Parameter X X X X X X X X X X
2™ Paramater X D7 5] D5 D4 D2 D2 ]| Do 00h
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Read Display
X 0 0 0 0 1 1 1 0 0Eh
Signal Mode
0OEH ]
1 Parameter X X X X X X X X X X
2" Parameter | D7 | D6 % % % % 0 0 00h
Read Display
X 0 0 0 0 1 1 1 1 OFh
Signal Mode
OFH .
1 Parameter X X X X X X X X X X
2™ Parameter X o7 D& Ds D4 Da D2 o Do 00h
10H Sleap In X 0 0 0 1 0 0 0 0 10h
11H Sleap Out X 0 0 0 1 0 0 0 1 11h
Partial Mode
12H X 0 0 0 1 0 0 1 0 12h
on
Mermal
13H Display Mode x 0 0 0 1 0 0 1 1 13h
on
Display
20H i 0 0 1 0 0 0 0 0 20h
Inversion Off
Display
21H ® 0 0 1 0 0 0 0 1 21h
Inversion On
Gamma Set X 0 0 1 0 0 1 1 0 26h
26H
1* Parameater i GC7 | GCE | GC5 | GC4 | GCa | GC2 | G2l GCO [ O1h
26H Display Off X 0 0 1 0 1 0 0 0 28h
29H Display On X 0 0 1 0 1 0 0 1 29h
Column
2AH x ] ] 1 ] 1 ] 1 ] 2Ah
Address Sot
1% Parameter X X515 | X514 | X513 | X512 | X5 X510 x5a X58 -
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2™ Parameter X %57 | mse | mss | ws4 | ®ss | msz | xs1 | ®so -
9™ Paramater X XE1S | XE14 | ¥E13 | XE12 | XE11 | XE10 | %E9 | XE8 -
4" Parameter X ®E7 | wE6 | wE5 | wE4 | ®ES | mE2 | E1 | EO -
Page Address
X ] ] 1 ] 1 ] 1 1 2Bh
Set
2BH 1* Parameter X v515 | vsi4 | vsiz [ vsiz | vsin | vsio [ vso Y5 -
2™ Parameter X vs7 | vse | vse | wsd | wss | ws2 [ vsi Y50 -
2™ Parameter X vE15 | YE14 | vE13 | vE12 | YE11 | YE10 | YE® | VES -
4" Parameater X YEF | YE& | vES | wE4 | YE3 | YE2 [ ¥EI YED -
Memory Write X 0 0 1 0 1 1 0 0 2Ch
it | DT -
1% Parameter D7 D& D5 D4 D3 Dz | i -
2CH a
: x
f ] oiw _
M™ Parameter a D7 D& D5 D4 D3 Dz | i -
Color Setting
for 4K, 65K X 0 0 1 0 1 1 0 1 2Dh
and 262K
1% Parameter X X X ROOS | ROO4 | ROOZ | AOODZ2 | ROOY | ROOO -

Bnns | Band | RBAn2 | Bon2 | Bnanl | Bnn0

X X X .
R315 | R314 | BR212 | B312 | B3N | R210
32™ parameter X X X -
05 | Gond | Gooa | oo | Gom | mooo
2DH 33 Parameter X X X -
Gns | Gnd | Gona | e | eomt | Goma
X X X -
GE35 | GE34 | GE3Z | GB32 |Ge31 [ GE30
9&™ Parameter X X X -
EO0S | BOD4 | BODR | BODZ | BOO1 | BOOO
7™ Parameter X X X
EnnS | Bnnd | Bnn2 | Brn2 | Bnnl | BnnO
X X X .
12g™m
X X X E315 | B314 | B212 | B312 | B3N | B21O -
Parameter
Memory Read X 0 0 1 0 1 1 1 0 2Eh
st .
2EH 17 Parameter X X X X X X X X X -
2™ Paramater X D17 D16 D15 D14 D13 D12 D11 D10 -
5 X H H H H H H H H .
N™ Parameter X Dn7 | Dné | DnS | Dnd | Dn2 | Dn2 | Dml Dni -
Partial Area
30H X 0 0 1 1 0 0 0 0 30h
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¥ Parameter . PSL | PSL | PSL | PSL | PSL | PSL | PSL | PSL
= 15 14 13 12 1 10 9 g )
PSL | PSL | PSL | PSL | PSL | PSL | PSL | PSL
2" Paramster .
rameer X 7 6 5 4 | a2 2 ! 0
2% Parametar . PEL | PEL | PEL | PEL | PEL1 | PEL | PEL | PEL
= 15 14 13 12 1 10 9 g )
4" Paramater . PEL | PEL | PEL | PEL | PEL | PEL | PEL | PEL
- 7 & 5 4 3 2 1 0 )
Vertical
Scrolli
" X 0 0 1 1 0 0 1 1 23h
Definition
¥ Parameter . TFA | TFA | TFa | TFA | TFA | TFA | TFA | TFa
o 15 14 13 12 11 10 g g )
2% Paramatar . TFA | TFA | TFa | TFA | TFA | TFA | TFA | TFa
33H A 7 6 5 4 3 2 | 0 -
2% Parametar . ves | vea | vea | vsa | vsa | vsa | vsa | vsa
o 15 14 13 12 1 10 9 g )
4" Parameter . vea | vea | wvsa | vsa | vsa | vsa | vsa | vsa
- 7 & 5 4 3 2 1 0 )
5" Paramater . BFA | BFA | BEA | BFA | BFA | BFA | BRA | BRR )
15 14 13 12 11 10 g g
g Paramater . BFA | BFA | BFA | BFA | BFA | BFA | BFA | BRA )
7 & 5 4 a3 2 1 0
Tearing Effect
MH | Line Off X 0 0 1 1 0 1 0 0 34h
Tearing Effect
asy | Line On X 0 0 1 1 0 1 0 1 35h
1% Parameter X x x x x x x x M 00h
Memory
Access
X 0 0 1 1 0 1 1 0 36h
36H Control
1% Paramaeter X MY | MX My ML | RGB | MH X X 00k
Vertical
Scrolling Start X ] ] 1 1 ] 1 1 1 ath
Address
aTH
¥ Parameter . SSA | SSA | SSA | SSA | SSA | SSA | SSA | SSA |
T 15 14 13 12 11 10 g g
s5a | osA | ssA | osA | ssa | ssa | ssa | ssa
nd .
2" Parametal * 7 5 5 4 3 2 1 0 00h
Idle Mode Off
38H X 0 0 1 1 1 0 0 0 38h
ldle Mode On
29H X 0 0 1 1 1 0 0 1 29h
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Interface Pixel
X 0 0 1 1 1 0 1 0 3Ah
3AH | Format
1" Parameter X yvipra | wvierz | wipr1 | wipra ] IFpE2 | 1eF | arero [ G6h
Frame Rate
ControlIn
normal 1 0 1 1 0 0 0 1 Bih
BiH mede’Full
colors)
1* Parameter X X X Drad | onaz | onaz | ooned CIVAD X
2™ Parameater X X yeas | vead | owesa [ ovesz | vead R X
Frame Rate
Control{In Idle
) 1 0 1 1 0 0 1 0 BZh
B2H mode/8-colors
)
1* Paramater X X X Dived | owes | oves | oivei DIVBD X
2™ Parameter X X VPBS | VPB4 | VPEZ | wPE2 | wPBd VPED X
Frame Rate
ControlIn
Partial 1 0 1 1 0 0 1 1 Bih
B3H | modeifull
colors)
1* Paramater X X X ohod | owea | ovcz | oived | Dweo X
2" Param eter X X VECE | veca | weca [ wecz | wPCi VRGO X
Display
Inversion 1 0 1 1 0 1 0 0 B4l
X il
B4H
Control
1* Parameter X 0 0 0 0 0 ML& | MLB | WLZ [ 02H
RGE Interface
Blanki
anng X ! 0 ! ! 0 ! 0 ! BSh
Peorch setting
B5H
HEP | HEF | HEP | HEP | HEF | HEP
1* Parameter | * X X 08h
5 4 3 2 1 0
o™ poramatar | X VEP7 | VEPE | VBPS | VBP4 | WEP3 | VEPZ | VEBF1 | VEPD | 03h
1™ Parametar | X X X X X X WBPS [ VEPE | 00h
Source Driver
Direction
BTH X 1 0 1 1 0 1 1 1 B7h
Control
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1% Parameter X 0 0 0 0 0 0 0 CRL 00h
Gate Driver
Directien
X 1 0 1 1 1 0 0 0 B2h
BSH Control
1% Parameter X 0 0 0 0 0 0 0 CTE 00h
Power_
Conirold X 1 1 0 0 0 0 0 0 Coh
COH
1% Parameter X 0 ] 0 WRH4 | VRH2 | WRHZ | VRH1 | YRHO X
2™ Parameter x ] 0 ] ] ] VC2 | Vel | voo | 0Zh
Power_
Control2 X 1 1 0 0 0 0 0 1 Clh
CiH
1% Parameter X 0 0 0 0 0 BT2 BT1 BTO 07h
Power_
Control3 X 1 1 ] ] ] ] 1 ] c2h
C2H
1* Parameter % 0 0 0 0 0 | apaz | AP | aPao | 00K
2™ Parameter X 0 0 0 0 0 ocaz | ocal | oocao | 0Bh
Power_
Controld X 1 1 0 0 0 0 1 1 C3h
CIH
1% Parameter X ] 0 ] ] ] APB2 | APB1 | APBO | 0Oh
2™ Parameter x ] ] ] ] 0 | ooez | DoRi | DoBo | O7h
Power_
Control 5 X 1 1 0 0 0 1 0 0 C4h
C4H
1* Parameter % 0 0 0 0 0 | apcz | arct | ARt | 01K
2™ Parameter X 0 0 0 0 0 | pece | poet | poco | OFh
VCOM_
Control 1 X 1 1 0 0 0 1 0 1 C5h
CS5H
1* Parameter . . VMH | VMH | VMH | VMH | VMH | VMH | VMH
o i 5 4 3 2 1 0 )
VML | VML | VML | VML | WML | VML [ VML
nd .
2™ Parameter X 0 6 5 4 3 . : 0 -
VCOM_
ceH | Control 2 X 1 1 ] ] ] 1 1 ] CEh
1% Parameatar X 0 0 VMA | VMA | vMA | vMA | VMA | VMA | 13K
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5 4 2 2 1 0 (Eh
VCOM Offset
CTH Control X 1 1 0 0 0 1 1 1 C7h
1* Parameter 0 nYM* [VMFEE | VMES [VME4 | VMEY [WMFE2 |VMET [VMFD | 40h
Write ID4
Value X 1 1 0 1 0 0 1 1 D2h
DIH 1* Parameter X X X X X X X X X X
2™ Parameter X D417 [ 10416 | 1ID415 [ 10414 | 10412 [ID412 | 1D411 [1ID40 | O1h
2™ Parameter X ID427 [ID426 | 10425 [ID424 | 1D422 [ID422 | 1D421 [1D420 | 21h
4" Parameter X X X X X 10423 | 10422 | 1D431 [ 10420 X
5" Parameter x * A A A A A A A A
NV Memory
Function
X 1 1 0 1 1 0 1 0 Dsh
Controller{1)
D5H
1* Parameter X 1033 | 1032 | 1D D20 | 1023 | 1022 | D21 1020 00h
nd ] OTP_ OTP_ [OTP_ |OTP_ [QTP_
¢ Parameter | x| gg | © 0 O lvmra |vmez [vmer [vmro | O
NV Memory
Function
X 1 1 0 1 1 0 1 0 DiEh
Controller{2)
DEH
" OTP |OTP_ |OTP_ |OTP_ |QOTP_ | OTP_ [QTP_ |OTP_
1% Parametar X [y}
D[F] ) OE | O[S | D4 [ O3] | D] [ D] | DO
OTP_ | QTP
2™ Parameter 0 0 0 0 0 0 - - | 00k
AmeEr ) x TP[] | TP[O]
NV Memory
Function
X 1 1 0 1 1 0 1 0 O7h
Controller{3)
DTH
1% Parameter X 0 1 0 1 0 1 0 1 55h
2™ Parameter ® 1 0 1 0 1 0 1 0 Adh
9™ Parameter X 0 1 1 0 0 1 1 0 G6h
Read 101 X 1 1 0 1 1 0 1 0 DAR
DAH 1* Parameter X X X X X X X X X X
2" Parameter X ID17 | 1016 | 1015 | D44 [ 1D12 | 10412 [ 1011 1010 54h
Read 102 X 1 1 0 1 1 0 1 1 DEh
DEH 1* Parameter X X X X X X X X X X
2™ Parameter X 1 ID2& | D25 | 1D24 | 1023 | 1D22 | D21 [ 1D20 20h
Read 1D3 X 1 1 0 1 1 1 0 0 DCh
DCH 1% Parameter X X X X X X X X X X
2™ Parameter X 1037 | ID3& | 1035 | D234 [ 1D32 | 1032 | 1D31 | D30 Geh
EOH
Basgidii | | | il il il il il Elb
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Gamma
Correction
Setting
1% Parameter X X VPEI[5:0] -
2™ Parameter X X VPE2[5:0] -
9™ Paramater X X VPE1[5:0] -
4" Parameter X X VP59[5:0] -
5™ Parameter x x WPET[5:0] -
6" Parameter X X X VPS0[4:0] -
7" Parameter X VP43[6:0] -
&7 Parameter VP36E[2:0] VP2T[2:0] -
o™ Parameter X VP20[6:0] -
10™ Parameter X VP13[5:0] -
11% Parameter X X VPE[5:0] -
12™ arameter X X VP4[5:0] -
13™ Parameter X X VP2[5:0] -
14™ Parameter X X VP1[5:0] -
15™ Parameter X X VPO[5:0] -
Negative
Gamma
Correction 1 1 1 0 0 0 0 1 Elh
Setting
1% Parameter X X WNO[S:0] -
2™ Paramater X X VN1[5:0] -
2™ Parameter x x WN2[5:0] -
4" Parameter x x WN4[5:0] -
&™ Paramater x x WNB[5:0] .
E1H
6" Parameter x x x WN13[4:0] -
7" Parameter x x WN20[6:0] -
8" Paramater WN3E[:0] VNZT[3:0] -
a™ Parameter x WN43[E:0] -
10™ Paramater x x WNSO[5:0] -
11* Parameter X X VNST[5:0] -
12™ arameter x x WNS9[5:0] -
13™ Parameter x x WNE1[5:0] -
14™ Paramater X X VNEZ[5:0] -
15™ Parameter x x WNEI[5:0] -
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GAM_R_SEL
F2H - 1 1 1 1 0 ] 1 ] F2h
14.2,
GAM_ 59
1% Parameter X X X X X bt b Writa
R_SEL
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7. Optical Characteristics (VDD=2.8V,Vss=0V ,Ta=25C)

Item Symbol Condition Min. Typ. Max. Unit Note
Brightness Bp 0=0° 190 - - Cd/m? 1
Uniformity ABp D=0° 80% - - 1,2

61
(a)=900 -50~+40
Viewing or270°)
Cr=10
Angle 62 Deg 3
(®=Oo or '50"‘""50
180°)
Contrast Cr . - 350 - 4
Ratio 6=0
d=0°
Response Ms
. Tr++Tf - 30 - 5
Time Ms
X 0.246 -
W 0.296 0.346
y 0.265 | 0315 | 0.365 i
X 0.539 0.639 -
R 0.589
Color of CIE y 0.297 0347 10397 -
Coordinate x 6=0 0284 0,384 ] 16
G ®=0° : 0.334 |0
y 0.465 0515 |0.565 -
X 0.101 0.201 -
B 0.151
y 0.059 0.109 [0.159 -
NTSC Ratio S 42% -

Note : The parameter is slightly changed by temperature, driving voltage and materiel.
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Note 1: The data are measured after LEDs are turned on for 5 minutes. LCM displays full white.
The brightness is the average value of 9 measured spots. Measurement
equipment
PR-705 (®8mm)

Measuring condition:
- Measuring surroundings: Dark room.

- Measuring temperature: Ta=25TC.
Adjust operating voltage to get optimum contrast at the center of the display.

Measured value at the center point of LCD panel after more than 5
minutes while

backlight turning on.

50cm

Detecter

Note 2: The luminance uniformity is calculated by using following formula.

ABp = Bp (Min.) / Bp (Max.)x100 (%)

Bp (Max.) = Maximum brightness in 9 measured spots

Bp (Min.) = Minimum brightness in 9 measured spots.

<
D ® ®

ot
- @ ® ®

3
@ ®

Measurement equipment PR-705 (®8mm)

Note 3: The definition of viewing angle:
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Refer to the graph below marked by 6 and @

Up(12:00)
?=90° .
Y &=0°g 0 V
y /
b \ r .\'\\ \
\\\3\ RD;D‘?‘ \ B= \x
AN - \ }\ N\
. N
Left(9:00) R\ NN y Right (3:00)
?=180° \ X ?=0°
\\\ \'\ \'\
AN\ \
\\\\ \\ \\
A\ \
\\: m; 4
Down (6:00)
»=270°

Note 4: The definition of contrast ratio (Test LCM using PR-705):

Luminance When LCD is at “White” state

Contrast Ratio(CR)= - -
Luminance When LCD is at “Black” state

(Contrast Ratio is measured in optimum common electrode voltage)

Note 5: Definition of Response time. (Test LCD using DMS501):

The output signals of photo detector are measured when the input signals are changed
from “black” to “white”(falling time) and from “white” to “black”(rising time), respectively.
The response time is defined as the time interval between the 10% and 90% of
amplitudes.Refer to figure as below.

100%
) / N

80%

10%

/|

gl Tt

The definition of response time
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Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

SEO
Color gamut:

g _area of RGB trlfcmgle < 100%
area of NTSC triangle

1831 CIE Chronaticity Diagram
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8.Initial Code Setting

void main_ init()

{
write cmd (0x11);//defb 0x11, Oxff //sleepout

delays (100) ;

write cmd(0xfe) ;//defb Oxfe, Oxfa //??9?

delays (100) ;

write cmd(0x3a) ; //defb 0x3a, 0x05, Oxff //set pixel format
write index (0x05) ; //D3 “0” (Not Used) 101” =16 bit/pixel
write cmd (0x26) ; //defb 0x26, 0x02, 0xff //GAMSET (Gamma Set)

write index (0x02) ; //02h GC1 Gamma Curve 2 4L 4 Z5ihskikdF

write cmd (0xf2) ; //defb 0xf2, 0x00, 0xff//Gamma Setting (Green)
write index (0x00) ; //0: Disable (Default)
write cmd (0xbl) ; //defb 0xbl, 0x0C, 0x14, Oxff //Frame Rate Control (In

normal mode/Full colors)

write index (0x0C) ; //DIVA = 0x0c 12

write index(0x14); //VPA = 0x14 20 frame rate =72hz

write cmd (0xc0) ; //defb 0xc0, 0x0C, 0x05, 0xff //Power Controll
write index (0x0C) : //VRH = 0x0c GVDD= 4. 20

write index (0x05) ; //VC 0x05 VCI1=2.50

write cmd(0xcl); //defb 0xcl, 0x02, 0xff //Power Control2
// AVDD VCL VGH VGL
write index (0x02) ; //BT = 2  4.75 -2.45 5xVCI1 -3xVCI1

write cmd (0xch) ; //defb 0xch, 0x36, 0x3B, 0xff //VCOM_Control 1
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write index (0x36) ; //VMH=54  VCOMH = 3. 850

write index (0x3B) ; //VML=59  VCOML = -1.025

write cmd (0xc7) ; //defb 0xc7, 0x40, 0xff //VCOM Offset Control
write index (0x40) ; //VMF = 64 VCOMH Output = “VMH”

VCOML Output Level = “VML”

write cmd(0x2a) ; //defb 0x2a, 0x00, 0x00, 0x00, 0x7f, Oxff //Column Address Set
write index (0x00) : //%XS=0

write index(0x00) ;

write index(0x00) : //XE=0xTf = 127

write index (0x7F);
write cmd (0x2b) ; //defb 0x2b, 0x00, 0x00, 0x00, 0x9f, Oxff //Page Address Set

write index (0x00) ; //YS=0
write index (0x00) ;
write index(0x00); //YE=0x9f 159

write index (0x9F) ;

write cmd(0x36) ; //defb 0x36, 0x00, Oxff //Memory Access Control
write index(0xc8); //MY MX MV ML RGB MH
write cmd(0x29) ; //defb 0x29, 0xff //set display on

write cmd(0x2c) ; //defb 0x2c, Oxff
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9. Reliability Test Items and Criteria

No Test ltem Test condition Criterion
80°C+2°C 96H
1 | High Temperature Storage Restore 2H at 25C
Power off
-30°C+2°C 96H
2 | Low Temperature Storage Restore 2H at 25C
Power off
3 | High T ture O i 7R0 CtiZ CZH963[_|25° The test result shall be
'gh femperature Lperation estore a c evaluated after the sample has
Power on
been left at room temperature
-20°C+2°C 96H -
4 i R 4H at 25° and humidity for 2 hours
Low Temperature Operation IDestore at 25C without load. No condensation
ower on shall be accepted. The
. . . 60°C+2C 90%RH 96H
5 | High Temperature & Humidity Operation sample shall be free from
Power on )
defects:
=-30G—25G—80C 1.Air bubble in the
30min _ min  30min LCD;
Temperature Cycle 2.Sealleak;
6 perat y after  10cycle, . .
Restore 2H at 3.Non-display;
25°C 4.missing segments;
5.Glass crack;
7 | Vibration Test 10Hz~150Hz, 100m/32,
120min
Half-sine
8 | Shock Test wave,300m/s
800mm, concrete
9 | Drop Test(package state) floor. 1corner
Contact 44KV »
10 | ESD Sensitivity test 150PF/330 -
20times

Air =8KV,150PF/330 -

20times

NOTE:

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

3.For Damp Proof Test, Pure water(Resistance >10M()) 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. Using ionizer(an antistatic blower)
is recommended at working area in order to reduce electro-static voltage. When removing
protection film from LCM panel, peel off the tag slowly( recommended more than one
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second) while blowing with ionizer toward the peeling face to minimize ESD which may
damage electrical circuit.

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. Polarizer test criteria

a. when testing avoid samples take out then return, It can cause water coagulation in Polarizer.
Increase the distance of samples , And put samples before the wind.

b. When the samples are put into the test, put them upright so that the glasses keep

o T

Polarizer

Glass

Picture 9.1 Picture 9.2
c. Put samples into testing machine as small as possible so that it is drafty.
d. Do not put samples under wick because water will fall.( Picture 9.2)
e. Do not open testing machine except for taking them out in order to prevent moisture
condensation.
7.Please use automatic switch menu(or roll menu) testing mode when test operating mode
8.The inspection terms after reliability test, as below

ITEM Inspection standard
Contrast CER=30%

IDD IDD=200%
Brightness Brightness=60%
Color Tone Color Tone+/-0.05
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10 Quality level
10.1 Classification of defects

Major defects (MA): A major defect refers to a defect that may substantially
degrade usability for product applications, including all functional defects(such as no
display,abnormaldisplay, open or missin segment,short circuit,missing component), outline
dimension beyond the drawing, progressive defects and those affecting reliability.

Minor defects (MI): A minor defect refers to a defect which is not considered to be able to
substantially degrade the product application or a defect that deviates from existing
standards almost unrelated to the effective use of the product or its operation, such as black
spot, white spot, bright spot, pinhole, black line, white line, contrast variation, glass

defect, polarizer defect, etc.
10.2 Definition of inspection range

For dot defect of TFT LCD which is not
smaller than 3 inches, dividing three areas to
make a judgment (according to figure 1).

A area : center of viewing area

B area : periphery of viewing area

C area : Outside viewing area

For other defects, dividing two areas to
make a judgment (according figure 2).

A zone : Inside Viewing area

B zone : Outside Viewing area

X1(A.A~V.A): mm  X2(A.A~V.A): mm

Y1(A.A~V.A): mm  Y2(A.A~V.A): mm

A Area

Viewing Area

Figure 1

9

H

\l/YZ

f
!
Active Area(AA
I
i

\l/Yl

i
i
i
i
!
l.

Py N

Figure 2

A zone: \)iewing Area(/E/A)

10.3 Inspection items and general notes

(DShould any defects which are not specified in this standard happen, additional standard
shall be determined by mutual agreement between customer and FORMIKE
(Viewing area should be the area which FORMIKE guarantees.
@Limit sample should be prior to this Inspection standard.

General @Viewing judgment should be under static pattern.
notes . i,
®lnspection conditions
Inspection distance: 250 mm (from the sample) Temperature : 255 °C
Inspection angle : 45 degrees in 6 o'clock direction (all defects in viewing area should be
inspected from this direction)
P".]h0|e’ Bright sp.ot, Blac.k sppt, The color of a small area is different from the remainder.
White spot, Black line, White Line, The phenomenon doesn’t change with voltage
Foreign particle, Bubble P 9 9
Inspection Contrast variation The color of a small area is different from the remainder.
items The phenomenon changes with voltage

Polarizer defect

Scratch, Dirt, Particle, Bubble on polarizer or between

polarizer and glass

Dot defect (TFT LCD)

The pixel appears bright or dark abnormally when display
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Functional defect

No display, Abnormal display, Open or missing segment,
Short circuit, False viewing direction

Glass defect

Glass crack, Shaved corner of glass, Surplus glass

PCB defect

Components assembly defect

10.4 Outgoing Inspection level

Outgoing Inspection Inspection conditions Inspection
standard P Min. | Max. | Unit | IL AQL
Major Defects See 8.3 general notes See 85 Il 0.65
Minor Defects See 8.3 general notes See 8.5 Il 15

Note: Sampling standard conforms to GB2828

10.5 Inspection Items and Criteria

Judgment standard
Inspection items Catedo Acceptable number
gory A zone B zone
A ®=0.10 Neglected
Black spot, White =
spot, Bright Spot, I B 0.10<®=0.15 2
Pinhole, Foreign =
1 Particle, Particle a c 0.15<®=0.20 1 Neglected
in or on glass, _ D 0.20<® 0
Scratch on glass ©=(a+b)/2(m
Total defective point(B,C) 3
A W=0.01 Neglected
Black line, White W B 0.01<W=0.03 5
line, and Particle Wi d\m L=3.0
2 Between ! 0.03<W=0.05 Neglected
Polarizer and c L=3.0 1 eglecte
glass, Scratch on f}agﬁ(mm) —
glass’ D 0.05<wW 0
Total defective point(B,C) 3
A ®=0.2 Neglected
. b]: 02<(D§03 2 Neglecte
3 Cor_wt;_ast — c 0.3<d=0.4 1 d
variation
®=(a+b)/2(mm) D 0.4<® 0
Total defective point(B,C) 3
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TFT LCD is smaller | LCD Class Defect A area B area
than 3 inches Bright dot 2
Neglecte
B Dark dot 3 d
Total 4
Dot defect (if TET TFT LC!D between LCD Class E?efect Aarea | B area C area
4 | LCDis used) 3~10.4 inches Bright dot 2 2 Nealecte
B Dark dot 2 3 9
Total 6
Notes:
Bright dot: in R. G. B or dark display figure, the pixel appears bright.
Dark dot: in R. G. B or white display figure, the pixel appears dark.
Defect area must be less than an half size of the dot.
5 | Bubble inside cell any size None none
Scratch ,damage on | Refer to item 1 and item 2.
polarizer, Particle on
Polarizer defect | polarizer or between
6 | (if Polarizer is | Polarizer and glass.
used) Bubble, dent and A ®=0.3 Neglected
convex B 0.3<0=0.7 2 Neglocte
C 0.7<® 0
Stage surplus glass
I b=0.3mm
Surplus |
7 glass Surrounding surplus
I
v Should not influence outline dimension and assembling.
8 Open segment or open common Not permitted
9 Short circuit Not permitted
10 False viewing direction Not permitted
i Contrast ratio uneven According to the limit specimen
12 Crosstalk According to the limit specimen
13 Black /White spot(display) Refer to item 1
14

Black /White line(display)

Refer to item 2
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Inspection items

Judgment standard

Category(application: B zone) Acceptable
number
(OThe front of lead terminals A | ast, bg1/5W, c<3mm
b
\ > B | Crack at two sides of lead
\ — terminals should not cover
— X
\ / patterns and alignment mark
\]:4
t
@Surrounding crack—non-contact side
seal
t
c b a -~
\\ /‘/
~_ b < Inner borderline of the seal
\\
Inner border line of the seal
Outer border line of the seal
Glass Max.3
15 defect defects
crack (3 Surrounding crack— contact side allowed
seal
t
—
///
/

=

Inner border line of the seal
Outer border line of the seal

b < Outer borderline of the seal

@Corner

NN
N
w N

C

Al a=t b=30 c=30

Glass crack should not cover
patterns u and alignment mark
and patterns.
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Inspection items

Judgment standard

Category(application: B zone)

16

PCB
defect

Component soldering:

No cold soldering. short. open circuit.
burr, tin ball

The flat encapsulation component
position deviation must be less than 1/3
width of the pin (Pic.1);

the sheet component deviation:

Pin deviates from the pad and contact
with the near components is not
permitted (Pic.2)

Component

iislia

Component

Soldering pad Lead

lead defect:

The lead lack must be less than 1/3 of its
width;

The lead burr must be less than 1/3 of
the seam;

Impurities connect with the near leads is
not permitted

Connector soldering:

Soldering tin is at contact position of the
plug and socket is not permitted

No foundation is scald

Serious cave distortion on plug and
socket contact pin is not permitted

head mﬁse Board
Soldering tin is not petrit in this area

Soldering tin is not permit in this area

Glue on root of the speaker receiver and
motor lead:

The insulative coat of the lead must join
into the PCB; the protected glue must
envelop to the insulative coat.

Glue ~~—~~y Lead

PCB Insulative coat
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11. Package Method
FRLERLTS ff By gl

Use the tape to seal Carton

Use empty tray

Put into Carton

Box
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