Note :

ELECTRONICS

Product Information

ISSUE DATA : 2006-11-21

MODEL

: LMS430HF02

Preliminary

The Product and specifications are subject to change without any notice.

Please ask for the latest Product Standards to guarantee the satisfaction of

your product requirements.

PREPARED BY :

Samsung Electronics Co., Ltd.

LCD DIVISION

Mobile Display Development Team

wis
v!ew ™

Doc

. No

LMS430HF02 |Rev.No 000 Page

1728




Revision History

Prelimmary

Date Rev. No Page Summary
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Prelimimary

General Description

* Description
LMS430HF02 is a TMR(Transmissive with Micro Reflective) type color active matrix
TFT (Thin Film Transistor) liquid crystal display (LCD) that uses amorphous silicon TFT
as a switching devices. This model is composed of a TFT-LCD module. a driver circuit

and a back-light unit.

The resolution of a 4.3" contains 480x272xRGB dots and can display up to 16.7M colors.

* Features
- Transmussive with Micro Reflective type and back-light with 10 LEDs are available.
- Visible in outdoor & back-light off condition with reflectivity.

VA(Normally black) mode.

- 24bit RGB Interface

- DE(Data Enable) & SYNC mode - DE. Vsyne. Hsyne. DOTCLK

Applications

- Display termunals for PMP(Portable Multimedia Player) . Potable CNS(P-CNS)
application produets.

- Display terminals for AV application products
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* General information

Items Specification Unit Note
Display area 05.04(H) x 53.856(V) (4.3" diagonal) mm -
Driver element a—51 TFT active matrix - -
Display colors 16,777,212 colors -
Number of pixels 480 x 272 x RGB dot -
Pixel arrangement RGE stripe - -

Pixel pitch 0.193(H) = 0.198(V) mm 128ppi
Display mode Normally black - -

* Mechanical information

Item Min. Typ. Max. Unit Note

Modul Horizontal(H) 105.3 105.5 105.7 mm -
S| Vertical() | 67.0 | 67.2 | 67.4 m (1)
=i=e Depth(D) 2.7 | 2.9 | 3.1 - (1)
Weight - TBD - o (2)

Note (1) Not include FPC.

Refer to the Outline Dimension in the "9. Qutline Dimension" for further information.
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1. Absolute Maximum Ratings
1.1 Absolute Ratings Of Environment

ITEM MIN MAX REMARK
Storage Temperature -30TC 70T Note(1)
Operating Temperature -20T 60T Note(2)(3)

Note(1) 90%FH maximum humidity, 60T maximum wet-bulb temperature
(2) When operated at a temperature lower than 0T,
the LCD worked slowly and the screen appeared low-contrast images
due to the characteristics of LC(Liquid Crystal).
(3) If any fixed pattern is displayed on LCD for minutes,

image—sticking phenomenon may occur.

Relative Humidity

(%RH)
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Temperature & Humidity Graph at Absolute Environment
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(1) TFT-LCD Module

1.2 Electrical Absolute Ratings

Preliminary

(Ta = 25 + 2°C, VSS=GND=0)

Item Symbol Min. Max. Unit Note
Digital Input voltage VDD -0.3 4.6 v -
(2) Back-Light Unit
(Ta = 25 £ 2°C)
Item Symbol Min. Max. Unit. Note
Current s - 25 mA (1)

reverse voltage is loaded.

Note (1) Permanent damage to the device may occur if maximum values are exceeded or

Functional operation should be restricted to the conditions described under normal
operating conditions.
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2. Optical Characteristics (T.B.D.)

The following items are measured under stable conditions. The optical characteristics should be
measured in a dark room or equivalent state with the methods shown in Note (1).

Measuring equipment : SR-3, BM-7. EZ-Contrast

(Ta = 25 £ 2°C, VDD=2.5V or 3.3V, fv= 60Hz, {DCLK=92MHz, IL = 22mA)

Item Symbol | Condition | Min. | Typ. | Max. Unit Note
Contrast ratio (2)
C/R TBD |(1000)| - -
(Center point) R ( SR-3
LLunllnance of Iwhlte i NOTE (1) | TBD | (300) B ed/ .(JJ
(Center point) Sk-3
Response Rising Ts - (15) | (20) (4)
. : B8=0 — msec _
time Falling T: O 0 - (17) | (32) BM-7
. T - TBD | TBD | TBD
Thite Normal
[ TBD | TBD | TBD
Color Rx LeTiE TBD | TBD | TBD
. Red Angle _
chromaticity Ry TBD | TBD | TBD ~ (5)
(CIE 1931) G Gx BIL O TBD | TBD | TBD SR-3
reen
Gy “ | 18D | TBD | TBD
Bx TBD | TBD | TBD
Blue
By TBD | TBD | TBD
0, 70 | 80 | -
) Hor. . —
Viewing Bz C/R=10 70 30 - (6)
Degrees ,
angle v (o B/L On 70 30 - Ez—Contrast
er.
D, 70 30 -
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Note (1) Test Equipment Setup

After stabilizing and leaving the panel alone at a given temperature for 30 min . the
measurement should be executed. Measurement should be executed in a stable, windless,
and dark room. 30 min after lighting the back-light. This should be measured in the center

of screemn.

Environment condition : Ta = 25 £ 2 °C
Back-Light On condition
Photodetector——_

Photodetector| Field

SR-3 1° Field
BM-7 1°
SR-3 : S0cm
BM-7 : 50cm
TFT - LCD Module
LCD Panel

N\ L

:

The center of the screen
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Note (2) Definition of Contrast Ratio (C/R) : Ratio of gray max (Gmax) & gray mun (Gmin) at
the center point

- G max # (max ' Luminance with all pixels white

G min * Gmin . Luminance with all pixels black

Note (3) Definition of Luminance of White : Luminance of white at the center point

120 240 30

- . YIEWY AREA
frrsoe(Gresred 136
...... @ . @ 204
i linas
O . test point
Note (4) Definition of Response time : Sum of Tr .Tf
0
Display data )Black(TFT OFF) White(TFT ON) Black(TFT OFF)
I8
by —|Tr [=—— —| T |———
3
Optical 138 o 4 8
Response '
10 %
0% | ] Nar——

Time

Note (5) Definition of Color Chromaticity (CIE 1931)

Color coordinate of white & red. green. blue at center point.

Doc . No| LMS430HF02 |Rev.No 000 Page 10/28
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Note (6) Definition of Viewing Angle : Viewing angle range (CR=10 )

Normal Line
p=006=00°

12 o'clock
6,=90° x direction
b= 90°
6oclock Y'
direction br =90°
¢L: gQo
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3. Electrical Characteristics
3.1 TFT-LCD Module

Ta =25 % 7°C
ITEM Symbol Min. Typ. Max. Unit Note
Logic supply voltage VDD £ £ 48 ¥ )
T = 2.9 3.3 3.5 | (2)
Vsyne Frequency fv = 60 70 Hz
Hsvnc Frequency fy = 17.28 = kHz
Main Frequency ) - 9.2 15.0 MHZ
Power Thite = = TED ml
Dissipation| Black ) = = TED mlV Sl

Note (1). PWRSEL = Low
Note (2). PWRSEL = High

% Refer to the "6, Input Ternunal Pin Assignment"

Note (3). =60Hz, foax=9.2MHZ. VDD=2.5V or 3.3V

Note (4). Power Dissipation check pattern

a) White Pattern b) Black Pattern

YIEWW AREA
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3.2 Back-Light unit

Prelimmary

The back-light system is an edge-lighting type with 10 white LED(Light Emitting Diode)s.

(Ta=25 + 2°C)

Item Symbol Min. Typ. Max. Unit Note
LEDs Current Ie = 22 24 mA 1y
Power Consumption Pa = (730) TBD mil (2)
Note (1) 10 LEDs serial type.
(2) Where s =22 mA. Vi =Pu / Iz
35
- 30
g
— 25
_I.J.
£ 20
: \
= 15
5 \
JT A
:
0O 5
L
0
-30-20-10 0 10 20 30 40 50 60 70 80 90100
Ambient temperature Ta (°C)
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4. Block Diagram

Prelimmary

4.1 TFT-LCD Module (Interface System Structure) with Back Light Unit

DATA (24bit)

HSYNC
VSYNC

VDD
GND

DCLK

DE
PON

4.2 Back-light Unit (Connector :

2 pin FPC Solder type)

LCD PANEL

V\i=_Anode I
V.=_Cathode I |
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5. Input Terminal Pin Assignment
5.1 Input Signal & Power(Connector type : 40Pin/0.5mitalp/ Top contact)

-Hirose : FH12 serie
uv z€tivsC KESS™ C
€] ®f ¢IEEC
f 1®{ ¢CIEEC
| AN AER | «EOAI{®C
f AN AFM | «EOAI{®C
f -d -As{YC
| - -As{YC
{ -of -As{YC
‘f -4 A (Y
" ~f -As{VY{
Gf |-{ ALY
&f |- A {VY{
af |- ALY
E{ ({ ¢IAAE{ C
Gf |¢{ ¢IAAE{ C
Ef |of ¢IAAE{ C
Gf |¢{ ¢IAAE{ C
Gf |of ¢IAAE{ C
E{ ¢ { ¢IAAE{GGGGGGGGGGGGGGGGGGGGG(
Gf |af ¢IAAE{ C
of |@&f{ ¢IAAE{ C
olf |e=f *CPA{'C
of |eif *CPA{C
oif |=f *CPA{'C
o f |eif sCHbA{C
of |of *CPA{'C
o' el § *CPA{C
o o *CPA{'C
- o *CPA{C
- 1®{ ¢iEEC
Z{ Yz ({ «AOAC{C
Z{ |y YATEC%O{C
Z{ [1®°d £EEIAGEEI%C{®CC
Z{ [i®°( +AlTA%Y%CI{®OIC
z{ |'({ Y%Ii%{ EC
Z{ |[2-®{ +YY{EEOAI.C
Z{ |:®{ ¢CIEEC
Z{ |88’ { 8§ Y{E{?W%C
Z{ |8 \{ 8§ Y{E{a
Z{ |of
«f{ |©f
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5.2 Input Signal,.Basic Display Colors and Gray Scale of Each Colors
DATA SIGNAL .
unhAal
COLOR | DISPLAY RED GREEN BLUE SCALE
R0 |1 |2 | Ra R [ vs 78 [ R7 | 60| 61 | 62 ] 63| 64| 5] 66 | 67 | B0 [ B2 | B2 | B3 | B4 [ 85 | B8 [ 87 | M
BLACE |[o0|o|o|o|ofo ofofojojofoflo|ofo]o|o|o|o]ofaflolo| -
BLUE |o0fo|o|o|o]|o0 ofofojojofofo|ofofo || efeLfr|L] -
GREEN [0 |o|o|o|ofo oft|ojafrfefr|t|t]jo|ojo]o]ofoflolo| -
psic | car |olofojofo]o of ooy fefele] -
LR | RED | 1|1f1|1f1]1 tlojofo|ofo|ofo|o|ojojofoflo|o|olo| -
weama | L1 fL|L]tL tlofjofojofofofofo|efafofeafL]z]e]L]| -
VELLOF | 1| L|1|1|1]1 tlofo|o|efef{efe|{r]ojojofofo|o|jolo| -
VHITE | L|1|1|1|1]1 S I T I S A A A T A O A A S N O
BACE |[0|o|o|o|ofo olofojojofoflo|oflo]o|o|o|o|ofo|lo|o| mo
1{o|ojofofo ofofojojofoflo|oflo]o|o|o|o|ofofo|o] m
DRE | ol1]ofo|o]o olof|ofo|ofolo|olofo|ofo|o]ofo|o]o]| =&
SCALE R3-R252
OF RED l
e IR tlofjo|o|ofo|olo|o|ojojofolo|o|o]|o| RS
of1f1|1]1]t tlojo|o|ofofolofo|ojojofolo|o|o]|o| R
RED [ L|1|1]1|1]|1 1lojo|o|ofo|oflo|o|ojojofoflo|o|o|o| RS
BLACE |[o0|o|o|o|ofo ofofojojofoflo|oflo]o|o|o|o|ofofo|o]| oo
oflojolofo]o of1r|ofojofofofofofo|o|o]o|ofofo|o] G
wa | E Jojojofo|ofo ofof1|ojofofo|oflofo|o|ofofofofo|o] &
SCALE
o 63-6252
GREEN LI;THT oflofolofolfo ofir|o|rfjr|frft|L|ofo]jofo|o|ofo|o]| &2
oflofjolofo]|o ofoftf{ufrfifr]|t|1]olojlo]|o|ofo|o|o]| a5
GREEN |o0|o|o|o|ofo oft|tfufrfefr|t|i]{olojo]o]ofo|o|o]| 55
BLACE [0|o|o|o|ofo olofojojofoflo|o|lo]o|o|o|o|o|o|o|o| =0
oflofjolofo]o ofofojojofofofoflo|1|o|o]o|ofofo|o| B1
DAE 1 olofofo|o]|o ofofojojofoflo|oflo]jo|1|o]o|ofo|o|o]| B2
SCALE B3-B252
OF BLUE| |
e | 0]ofofofo]o ofofojojofoflo|ofojr|oft|r|t|1]1|1]| Bos3
oflofjolofo]|o ofofojojofoflo]ofofjolt|L]||t|1]1|1]| Bose
BUE |ofo|ofo|o]|o0 ofofojojofofo]ofojr|t|L]|r|t|1]1|1]| B55
Note) Definition of Gray :
Rn : Red Gray. Gn : Green Gray. Bn : Blue Gray (n = Gray level)
Input Signal : 0 = Low level voltage. 1 = High level voltage
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5.3 PIXEL FORMAT

Prelimmary

Line 1 Line 480
Pixel 1
LMS430HF02 PANEL
Pixel 272
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6. INTERFACE TIMING

6.1 Vertical timing

Signal Symbol Min. Typ. Max. Unit Note
Frame Frequency £FRM - 60 70 Hz
VSYNC(Frame) Period VCYC 248 288 335 H
VSYNC Low width VLW 1 10 - H
Vertical Display Period VDP 272 - H
Vertical Back porch VBP - 12 - H
Vertical Front porch VFP 2 4 - H

6.2 Horizontal timing

Signal Symbol Min. Typ. Max. Unit Note
HSYNC(1H) Period HCYC 490 533 605 DOTCLE
HSYNC Low width HLW 4 41 - DOTCLE
Horizontal Displ
orizon a. isplay P B 480 B DOTCLE
Period
Horizontal Back porch HBP 8 45 - DOTCLE
Horizontal Front porch HFP 2 8 - DOTCLE
DOTCLK Frequence foorae - 9.2 15 MHz @fFRM=60Hz
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Prelimimnary

< YCYC -
YSYNG . I
MRS i VP oo VPP
bl ™ vpp i
e its i GLLLLi A
4/,,- “N“"‘\q
."' ~ s
/ N
7 .
r/- ‘-\‘
P M.
/ .
é’ HCYEC “\__
HSYNG “— 1CLK |
» HBP 1
HLWW HDP HFP
0E | |
15t 480
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6.3 AC characteristics

Preliminary

# Operating at VDD=2.25-2.9V . Ta = -40C-+85T

Parameter Symbol Min. Typ. Max. (Unit
VSYNC,HSYNC setup time tsmes 10 - -
ENABLE (DE) setup time tors 10 - -
ENABLE (DE) hold time to 10 - -
DOTCLK "Low" level pulse width Pre 2% - -
DOTCLK "High" level pulse width Pro 2% - -
ns
DOTCLK cycle time o 66.7 - -
Data setup time tros 10 - -
Data hold time t e 10 - -
DOTCLK, VSYNC, HSYNC € et -
- - 2
clock rise/fall time _—

i

“ Operating at VDD=2.9~3.5V . Ta = -40T-+85T

Parameter Symbol Min. Typ. Max. |Unit
VSYNC,HSYNC setup time - 10 - -
ENABLE (DE) setup time fos 10 - -
ENABLE (DE) hold time - 10 - -

DOTCLK "Low" level pulse width Prx 25 - -

DOTCLK "High" level pulse width Prs 25 - -
DOTCLK cycle time e 66.7 - -

Data setup time tros 10 - -

Data hold time t eon 10 - -

DOTCLK, VSYNC, HSYNC Crgor _

- - 4]

clock rise/fall time Trene
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!f tSY'\I[.'S =
vsyne VNV
ViL £ XV
1 : trgbr,lrg.‘uf
Lews | lenn
N J )
ENABLE X Vi
(DE) Vn.J . £
lfghr,lgbr
ICYCI')
PWon PWoL
DOTCLK ‘?"V"' 7
(MCLK) wi & AN
{Straight line: DPL=1L, t oo Lot
Dotted line: DPL = H) L leos teox |
_|
PD[23:0] M Write Data
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Preliminary

6.4 PON timing characteristics
% Operating at VDD=2.25~3.5V , Ta = -40C~+85T
Item Symbol Min. Typ. Max. unit
A wtip ¢ 10 . . DOTCLE
(SYNC mode) o
F Vi
PON
;_VI.
ke Trousy
VSYNC (SYNC mode)
Vll.
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7. Power On/Off Sequence
- To prevent a latch-up or OC operation of the LCD module, the power on/off
sequence should be as the diagram below.

W00
Power Supply v
VDD :
: Data , Vsync , Hsync , DE , DOTCLK .
T T4
Interface i
Signal :
:

: PON :
E -I—2 IIIIIIIIIIIIII

Display On/Off 3 ’£ 0.7VDD 5

Signal : / 0.3VD
BLU
T3 SEEEEIEEEN Tﬁ
Power Supply ) "
for LED unit
Symbol Specification Note

T1 Oms <T1<T2
T2 5ms < T2 (1)
T3 10 frames < T3
T4 10ms < T4 <Th
T5 (5 frames + T4) < T5 (1)
T6 10 frames < T6

Note(l) Refer to "7-4. PON timing characteristics."
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8. Outline Dimension

nO PART NAME CODE WO SPECTIFICATION o°TY | SPEC NO REMARK
L DUT_INE DIMEREION LIE430Wa-F0C 154
L === ot 1
105, S UT SI70)
I~ 56 Jmz(BEZLL OPOND oy
57 1ee(C/F POLY o
- ERCCE] - TYP 2 9 (10D NIDLD)
L i L ;
— — —
I
- I .
gEEls |
Jelslz - - - - 1§ - L - - -
= =
== |8 8
APk I
== B ! .
5
— = — 2
=:n¢ﬂl:d'
" v =
L
i il L
o ¥ J 1 SUCIMP. ARE A
o =
b =
1 845 w
| ' ¥
£ V051 o sseecum surmen
a
GEMERAL TOLERAMCE I
IRF\!’_ DATE 1 DESCRIPTION OF REVISION REASON l CHG'D BY
g TETTR L—,Eu;L T B LR bR A I T CEN T R LTE430WR—-FOE
! - - —5 T..J KIM . B CH
3 1 C e - OLERANCE " - B i -
! terce “j; 2015 | 03 iEvels T 121 G 1121 | MR LEEEET  OUTLINE DIMENS 10N [9EET|1/1
N 16 ¢ X € 64 0. 0 25 0.3 — SPEC. NO
S i B T SAMSUNG ELECTRONICS o -
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Prelimimary

9. Packing (T.B.D.)

@

— N

Pad (upper & lowen
\ + 2 pads per packing case

3 tray +1 cover

+ 30 Panels per Packing case :
Packing-case
(ssall box)

{middle box)

@ +[ontains &

Label-safety

~f—

Label-paper Packing-box = 5small box + 30 panel

=150 panels

Note
(1) Total : Small Box Approx. : T.B.D. Kg
Packing Box Approx. : T.B.D. Kg
(2) Size : Small Box 490(W) x 342(D) x 58(H)
Packing Box 505(W) x 355(D) x 312(H)
(3) Place the panels in the tray facing the direction shown in the figure.
(4) Place 4 tray and cover(empty tray) and pads inside the packing-case.
(5) Place 5 packing-case inside the packing-box.(Affix the label)
(6) Seal the packing-box. Affix the label-safety.
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10. Marking & Others (1.B.D.)

A nameplate bearing followed by is affixed to a shipped product at the

Specified location on each product.

(1) Packing case attach

e
wl. ECTROMICS

DEVICE : MS
L : LMS430HF02
QUANTITY : 30PCS

40.0
MADE IN KOREA FOOOOOO X
b, (i)
800 k

‘ I— Serial No.(00001-98999)

Week
Year

Device
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11. General Precautions
11.1 Handling

(a) When the module is assembled. it should be attached to the system firmly. Be careful
not to twist and bend the module.

()

Refrain from strong mechanical shock and / or any force to the module. In addition to
damage. this may cause improper operation or damage to the module and back-light
unit.

(c) Note that polarizers are very fragile and could be easily damaged. Do not press or
scratch the surface harder than a HB pencil lead.

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a long time,
Staining and discoloration may occur.

(e) If the surface of the polarizer is dirty. clean it using some absorbent cotton or soft
cloth.

(f) The desirable cleaners are water. IPA(Isopropyl Alcohol) or Hexane. Do not use
Ketone type materials(ex. Acetone). Ethyl alcohol. Toluene. Ethyl acid or Methyl
chloride. It might permanent damage to the polarizer due to chemical reaction.

(g) If the liquid crystal material leaks from the panel, it should be kept away from the
eves or mouth. In case of contact with hands. legs or clothes. it must be washed away
thoroughly with soap.

(h) Protect the module from static . it may cause damage to the Integrated Gate Circuit,

(1) Use finger-stalls with soft gloves i order to keep display clean during the mcoming
inspection and assembly process.

(j) Do not disassemble the module.

(k) Do not adjust the variable resistor which is located on the back side.

(I) Protection film for polarizer on the module shall be slowly peeled off just before use
so that the electrostatic charge can be munimized.

(m) Pins of I/F connector shall not be touched directly with bare hands
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