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1. General Specifications

No. Item Specification Remark
1 LCD size 4.3” inch(Diagonal)
2 Driver element TFT active matrix
3 | Number of Pixels 480% (RGB) %272
4 Display mode Normally White, Transmissive
5 | Pixel Pitch 0.198(W) x 0.198(H) mm
6 Active area 95.04(W) x 53.856(H) mm
7 | Module size 105.5(W) x 67.15(H) x2.85(D) mm Note 1
8 | View direction 6 O’Clock
9 Surface treatment Anti-Glare
10 | Color arrangement RGB-stripe
11 Interface RGB
12 | LCM power consumption 0.6W TYP
13 | Drive IC IL16485

Note 1: Refer to Mechanical Drawing.
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2. Pin Assignmen

FPC Comnector is used for the module electronics interface. The recamended model is

FH12A-405-0. 551 manufactured by Hirose.

1 LEDK | P | LED Cathode
2 LEDA | P | LED Anode
3 GND | P | Ground
4 VDD | P | Power for Digital Circuit
5-12 | RO-R7 |1 | Red data,R7 is MSB,R0 is LSB.
13-20| GO-G7 | I | Green data,G7 is MSB,GO is LSB.
21-28| BO0-B7 |1 | Blue data,B7 is MSB,BO0 is LSB.
29 GND P | Ground
30 DCLK |1 | Clock signal
31 DISP I | Display on/off
32 | HSYNC | I | Horizontal sync signal; negative polarity
33 | VSYNC | I | Vertical sync signal; negative polarity
34 DE I | Data input enable. Active Hight to enable the data input
35 NC - | No connect
36 GND P | Ground
37 NC - | No connect
38 NC - | No connect
39 NC - | No connect
40 NC - | No connect

I: input; O: output; P: Power or Ground(OV).
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3. Operation Specifications

3.1. Typical Operation Conditions

Test condition: GND=0V, Ta=25 °C

Values )
Item Symbol Unit Remark
Min. Typ. Max.
Power voltage VDD 3.0 3.3 3.6 \
Input logic high voltage ViH 0.8 Vbp - Vbp \
Note 1
Input logic low voltage Vi 0 0.2 Voo \
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3.2. Backlight Driving Conditions

Values
Item Symbol Unit Remark
Min. Typ. | Max.

Voltage for LED Backlight Vi 20.5 21 21.3 \ Note 1
Crrent for LED Backlight I 20 mA
LED life time - 20,000 - - Hr Note 2

Note1: Vi =21V, [.=20mA (Backlight circuit: 7 series connection, 1 parallel connection), the
ambient temperature is 25°C.

A o DEDHDEDHDEDED K

Fig. 3-1 LED test circuit diagram

Note 2: The “LED life time” is defined as the module brightness decrease to 50% original
brightness at Ta=25°C and I. =20mA . The LED lifetime could be decreased if
operating I is larger than 20mA.

Page:7 /21



3.3. Power ON/OFF Sequence

System Control
VDD NVDDL, PYDD —/:_'g
GRE RESET g
+ T *
Dise = |
Display Signal | L| U H ;i U U U U U
Backlight Powen A iy
Symbol Description Min. Time Unit
TO System power stability to GRB RESET signal 4] ms
T1 GRB RESET= "High" to DISP="High" 10 ms
T2 Display Signal output to Backlight Power on 250 ms
System Control
i
VDDNDDIL PVDD 1/ ,
ff
GRB RESET .
X K SR
DSk :
55 N
Display Signal ] L| 1] W/—IJ I 1] - -
Backlight Powes ,
Symbol Description Min. Time Unit
TO Backlight Power off to DISP="Low" 5 ms
T1 DISP="Low" to IC internal voltage discharge complete 80 ms
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3.4. AC Characteristics

System Operation AC Characteristics:

item Symbol Min. Typ. Manx. Unit Conditions
VDD Power Source Slew Time TPOR - - 20 ms From OV to 99% VDD
GRB Pulse Width tRSTW 10 50 - us R=10Kohm, C=1uF
Output settled within +20m\
SD Output Stable Time Tst - - 12 us
Loading = 6.8k+28 2pF.
Output settled (5% ~85%),
GD Output Rise and Fall Time Tgst - - 6 us

Loading = 4. Tk+29 8pF
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System Bus Timing for RGB Interface:

Ths Thn Trw
HSYNC 9 VLR s .7 S il s

Tolk
o P P Vi
Tdest Tdehd
e rre——in
DE

—_— e ) I,I'
] }( [ 1stazta }{ daata M ess saw The lasi aata ><
! !

item Symbol | Min. | Typ. | Max. Unit Conditions
CLK Pulse Duty Tow 40 50 60 %
HSYMC Width Thw 2 - - DCLK
HSYMC Period Th 55 B0 65 us
VSYNC Setup Time Twst 12 - - ns
VSYNC Held Time Tvhd 12 - - ns
HSYNC Setup Time Thst 12 - - ns
HSYMNC Hold Time Thhd 12 - - ns
Data Setup Time Tdsu 12 - - ns
Data Held Time Tdhd 12 - - ns
DE Setup Time Tdest 12 - - ns
DE Hold Time Tdehd 12 - - ns
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3.4.1. SYNC Mode

I TV I
[ =1
' Tvbp (VDPOL=0) '
VSYNC Tuw WSYNC back porch
(VDPOL=0) - - -
| i [
| Twbp (VDPOL=1) | I
| VSYNC back porch | |
[ ] I
VSYNC . —
(VDPOL=1) !
1 : K
1
]
: L T | T |
! Tubp ] Tudisp 'SYNC front |
: VEYNC back mrm,;‘c. display par'izii : porch I
INPUT ' S i .
2 7
GROUP
" | ~
F 4
P ™
.
i ™ :
il |
i Thbp [HDPOL=0) .
HSYNC Thw | HSYNC back porch
(HOPOL=D) = e - A—
|
| Thbp (HDPOL=1) | :
| HSYNC back | I
! porch | :
HSYNC ——— |
(HDPOL=1) |
N
| : I I : 1
Sy UL A //
1
! Thbp P Thp |
| HSYNC back Thdisp HSYNC front |
i I

porch

)
i
|
porch : display pericd
‘-'-I-'-'-

wva (] FEEOO7A000EC—

e BB =00 )

oo ) FEE007/000E]

Page:11/ 21



3.4.2. SYNC-DE Mode:

: T
' Tvbp (VDPOL=0) l
VSYNC Tvw | VSYNC back porch
(VDPOL=0) - - -
I i I
! Tvbp (VDPOL=1) | |
| VSYNC back porch | !
I‘—.-I I
VSYNC —_— . "
(VDPOL=1) !
l i l
: : # ! |
! | l
DE ! | .
i ]
i 1'/ N : Tuip :
' Tvop /! Tudisp . | VSYNC front |
| VSYNC back perch : display pariod S | pomh |
— - U
INPUT 1 £ ; N :
i AR =~ 8788880
GROUP 4 : (S a
i I
/s ~
b Th k
e "i
! Thbp (HOPOL=0)
HSYNC Thw | HSYNC back porch
(HDPOL=0) - - -
l ; '
| Thbp (HDPOL=1) | I
| HSYNChack | l
i_. porch __: :
HSYNC e ) i
DPOL=1 )
H ] . Tdk
i [ | |
| 15 | -
oaLx MMWJM//UUMW/MM //
| Thbp : |  Thip !
| HSYNC back | Thdisp | HSYNC front |
: porch I display pericd ! porch |
v o Ed T
DE

e ) /I)DCH
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3.4.3. DE Mode:

ol AL
VSYNC (VSS) L e o Tew ..i
I
HSYNC (VSS) i
I
|
! Tulp
Twbp | disp VEYMNC front
VSYNC back po |'“| i un_,\' perod porch
INPUT
o / )DDO@(
GROUP
f
/ "\
HEYNC (VSS) Thaw Thbp : ff \l
| A\
ook MMW[UW
Thibp I l-l Thip
HSYNC back : Thdisp | HEYMC front
i porch i :_. display pericd __: porch i
- _— - -
I
DE
oo ] xm aaw
w0 (0] - aau ADDCH
RGB Mode Selection Table DCLK HSYNC VSYNC DE
SYNC - DE Mode Input Input Input Input
SYNC Mode Input Input Input GMD
DE Mode Input GND GND Input

Note: “Input™ means these signals are driven by host side.
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4. Optical Specifications

It Symbol Conditi Values Unit | R k
em ymbo ondition Min. | Typ. | Max. ni emar
®=180°(9
O o’clock) i 70 i
Viewing angle Br ®=0°(3 o’clock) - 70 - socres | Note 1
(CR= 10) ) ®=90°(12 ] 50 ] g
T o’clock)
®=270°(6

O o’clock) i 70 i

Ton - 15 20 msec | Note 3
Response time

Torr - 10 15 msec | Note 3
Contrast ratio CR - 500 - - Note 4

Y, Normal - 0.25 - -
Color X 6=h=0° Note 2
chromaticity Note 5

Wy - 0.29 - - Note 6
Luminance L 230 250 - cd/m? | Note 6
Luminance Yu 70 | 80 | - % | Note7
uniformity

The test systems refer to Note 2.
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Note 1: Definition of viewing angle range

Normal line
6=0=0°
®=90°
12 o’clock direction
¢] a s
I:/’f'ﬂm?“\lg - el
- oo BT ANOR 7
- .I' //
h.h‘eB !.l'i//

|
|
®=180° I
|/ Active Are

LCM

®=270°
6 o’clock direction
Fig. 4-2 Definition of viewing angle
Note 2: Definition of optical measurement system.
The optical characteristics should be measured in dark room. After 30 minutes

operation, the optical properties are measured at the center point of the LCD
screen. (Viewing angle is measured by ELDIM-EZ contrast/Height :1.2mm,

00

Response time is measured by Photo detector TOPCON BM-7, other items are
measured by BM-5A/ Field of view: 1° /Height: 500mm.) or CA-210.

Photo detector

T L1

500mm

Normal line
6=0=0°

®=90°
12/o’clock direction

i
o

®=180° / ,

o
P
/ /Kctive Area /
|

CM

®=270°

6 o’clock direction

Fig. 4-3 Optical measurement system setup
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Note 3: 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 (TorF) is the time
between photo detector output intensity changed from 10% to 90%.

((Nhite (TET OFF) || Black (TFT ON) || White (TFT OFF))

. 100%
90%

[

Photo detector output
(Relative value)

Fig. 4- 4 Definition of response time

Note 4: Definition of contrast ratio
Luminance measured when LCD on the " White" state

Contrast ratio (CR) = :
Luminance measured when LCD on the "Black" state

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6: All input terminals LCD panel must be ground while measuring the center area of

the panel. The LED driving condition is I.=20mA .

Note 7: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas(Refer to Fig. 4-4).
Every measuring point is placed at the center of each measuring area.
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Luminance Uniformity (Yu) = _gmm

max

L-------Active area length W----- Active akea width

L
O - -
] ) o - <
! [ |/ \
(] K_) M__/'I (_)
@
=
T N =K I
S | J r‘f_) (_,»*'
@
=
1 il ™ '“\I
'k,_/) C/’ Nzl
1

Fig. 4-4 Definition of measuring points

Buax: The measured maximum luminance of all measurement position.

Bmin: The measured minimum luminance of all measurement position.
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5. Reliability Test Items

Electro Static Discharge

Air=+/-8KV,(R=330R,C=150pF), 1
sec,9point,10times/point;

Item Test Conditions Criterion
High Temperature Storage Ta=70C 96hrs A,B,C,D,E
Low Temperature Storage Ta=-20TC 96hrs A,B,C.D,E
High Temperature Operation Ts =607C 96hrs A,B,C,D,E
Low Temperature Operation Ta=-10"C 96hrs A,B,C,D,E
Operate gt.ngh Temperature +60°C, 90%RH 96hrs AB.CD.E
and Humidity
-10°C/30 min ~ +60°C/30 min for a total 100
Thermal Shock(non operation) | cycles, Start with cold temperature and end AB,CD,E
with high temperature.
Sweep:10Hz~55Hz~10Hz 2G
Vibration Test 2 hours for each direction of X. Y. Z. A,B,C,D,E
(6 hours for total)
Random Vibration :
0.015G*G/Hz from 5-200HZ, -6dB/Octave
Package Vibration Test from 200-500HZ A.B,C,D,E
2 hours for each direction of X. Y. Z.
(6 hours for total)
Height:60 cm
Package Drop Test 1 corner, 3 edges, 6 surfaces ABCDE
Contact=+/-4KV, AB.CD.E

X Criterion:
A.LCM each function is OK,.

B.LCM appearance inspection without abnormalities (Including scratch, damage, corrosion and

serious deformation)

C.LCM brightness above the Min. value of Spec.
D. Luminance uniformity above the Min. value of Spec.
E. Color chromaticity within tolerance range
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6. Mechanical Drawing

B Autodesk & M= mbifE

a | o | ettt fars v rmnr  mears u |
fo HE BETA | EwgiE
AD
A BB ol (WG )
% =|05.4240.2 QUT | INE
g pe WORIRMOPPEFELOPEN @00
L15— X97.04+02 POL. o0
M M B o A X9504 (AA) |
2] |
2 1
-l
O . O L T | = g3 | _ _TFT 43‘|6 OCLOCK
gl T w 443 480(RGBY272 DOTS
] o—o— | B ‘
E a"
||m o |°
E: i
Lighting irea A
TS -1 ROUERs0m NEAR 1°
c
LLED CIRCUTT DIAGRAL:
be complied.
n 2 Modification rev. number A o—pHbHDHDHDHDHDRe K
3. Draft angle 1.5° : p&y 4
4. ( ) reference dimension, * ritical dimension UNIT(84) | THE THIRD AMGLE PRRZOTION | EDITION A1
5.411 radii without dimension RO. 3 Unspecified Tolerances is: +0. 2mm mm ﬂm;i.@.mv A5
ELECTRICAL/OPRICAL CHARACTERISTICS AT Ta=257C DESIGN ifit: DATEEI#A:
,T_u.z&nm,_.mx SYMBOL| MIN | TVYP | MAX |UNIT REMARK CHECKED W44: DATEE:
D [Center Luminous Intensity Iv 210 | 230 cd/m’ | IF=20mA{=h L2 £5)
) . X 0. 250 APPROVEDHEE : DATEEI#A:
LCM coordinaies m 0090
Forward Voltage VE 20.5 ) 21 21. 3 V
Reverse Current Ik 50 uA R=10V, #1
Luminous Tolerance Iv-m| 70 k] (min/max)#100
_ 2 _ 331148 (% H. 1% Y5opoIny i 5

s e —

B
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7. Package Drawing
TBD
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8. General Precautions
8.1. Safety

Liquid crystal is poisonous. Do not put it in your mouth. If liquid crystal touches your
skin or clothes, wash it off immediately by using soap and water.

8.2. Handling

1. The LCD panel is plate glass. Do not subject the panel to mechanical shock or to
excessive force on its surface.

2. The polarizer attached to the display is easily damaged. Please handle it carefully
to avoid scratch or other damages.

3. To avoid contamination on the display surface, do not touch the module surface
with bare hands.

4. Keep a space so that the LCD panels do not touch other components.

5. Put cover board such as acrylic board on the surface of LCD panel to protect panel
from damages.

6. Transparent electrodes may be disconnected if you use the LCD panel under
environmental conditions where the condensation of dew occurs.

7. Do not leave module in direct sunlight to avoid malfunction of the ICs.

8.3. Static Electricity

1. Be sure to ground module before turning on power or operating module.
2. Do not apply voltage which exceeds the absolute maximum rating value.

8.4. Storage
1. Store the module in a dark room where must keep at 25+10°C and 65%RH or less.
2. Do not store the module in surroundings containing organic solvent or corrosive
gas.
3. Store the module in an anti-electrostatic container or bag.

8.5. Cleaning
1. Do not wipe the polarizer with dry cloth. It might cause scratch.
2. Only use a soft sloth with IPA to wipe the polarizer, other chemicals might
permanent damage to the polarizer.
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