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6.2 Input Signal, Basic Display Colors and Gray Scale of Each Colors
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Note) Definition of Gray :

: Blue Gray (n = Gray level)
1 = High level voltage

Bn

. Green Gray,

: Red Gray, Gn
0 = Low level voltage,

Input Signal :

Rn

R0,G0,B0:LSB

*R7,G7,B7:MSB
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7.

Preliminary

Interface Timing

7.1 SPI Signal

End of
Transfer

Start of
Transfer

-
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1

1

L]

o o ey

:

r

HNECK

SDa
(Input)
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7.2 Timing Diagrams of Interface Signal (Timing Controller)

HORIZONTAL TIMING I

-
HD J J
~ers Annn{nARARJ AU AR
R[7:0] Valid Data
C[7:0]
B[7:0] Dizplay Area
tra . tha | tas,
1 Horizontal Line(ty)
Signal Symbol Min. Typ. Max. Unit
NCLK Frequency Fueik - 28 MHz
Horizontal Valid Data thd - 800 NCLK
1 Horizontal Line th - 915 NCLK
Hsync Pulse Width (Min) Thpw 1 13 NCLK
Hsync Back porch thp - 99 NCLK
Hsync front porch
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VERTICAL TIMING

Preliminary

Sync Mode
— j— 1,
vn |
g ... i o —l i~
B[T:0] Walid Can :
!
Signal Symbol Min. Typ. Max. Unit
Vertical Valid Data [ 480 - H
Vertical Period tv 507 - H
Vsync Pulse Width (Min) tvpw 1 - H
Vertical back porch tuno 19 - H
Vertical front porch H
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7.3. Input Timing Requirement
7.3.1 Serial Interface Timing Characteristics

Operating at T, =25°C, VCCI0=1.8V to 3.6V, GND=0V, tr=t=2ns *see Note 1

Preliminary

. Timing .
ltem Symbol Unit diagram Min Typ. Max
Serial clock cycle time 0 tscve ns Figure 7.2 150 — 20,00
Serial clock “High™level pulse _—
width fscH ns Figure 7.2 160 — —
SE-}rlaI clock “Low"-level pulse saL ns Figure 7.2 160 . o
width
Serial clock rise/fall time e, tsct ns Figure 7.2 — — 20
Chip select setup time fcsu ns Figure 7.2 150 — —
Chip select hold time fcsH ns Figure 7.2 60 — —
Serial data input setup time fsisu ns Figure 7.2 150 — —
Serial data input hold time tsisH ns Figure 7.2 150 — —
Chip select minimum negate time wes ns Figure 7.2 1 — —
Serial data output delay time fspd ns Figure 7.2 30 — —
; . fCcszH ns Figure 7.3 30 — —
Serial data output enable time ToszL s Figure 7.3 30 =5 —
. . , tcsHz ns Figure 7.3 30 — —
Serial data output disenable time oLz S Figure 7.3 0 — —
Note: Refer to the note of the corresponding number in “Note fo electrical characteristics”.
7.3.2 Reset Timing Characteristics
Operating at T, =25C, VCCIO=1.8V to 3.6V, GND=0V
ltem Symbol Unit Timing Min Typ Max
diagram
Reset "Low"-level width fRES ms Figure 7.4 1 — —
Reset rise time frRES us Figure 7.4 — — 10
7.3.3 Image Data Interface Timing Characteristics
VCCIO = 1.8V to 3.6V, Ta = -402C ~ +85!C*"see Note 1
. Timing .
ltem Symbol Unit diagram Min. typ. max.
XVD/XHD Setup time ts¥Nes ns Figure 7.5 5 - 1
DOTCLK “Low"-level pulse width PwoL ns Figure 7.5 10 - -
DOTCLK "High"-level pulse width Pwor ns Figure 7.5 10 o o
DOTCLK cycle time tcven ns Figure 7.5 25 o o
Data Setup time tPDs ns Figure 7.5 o o
Data Hold time tPDH ns Figure 7.5 - -
Data Rising time trgor ns Figure 7.5 - - 16
Data Falling time tropf ns Figure 7.5 - - 15
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Timing diagram

Serial Interface

Preliminary

HCS

M

WL

Emd: F

WIS

WDD

TCSH
/r Wi FoD
k- o
SISy tSISH |
SET] oYy :i( nln}
\< nputOutput data nput Output :Islta>/
=l L vl \Til -y
Figure 7.2
WD
XS L=
.............................. o
|—._'>-L_|
W
50 LE=CF-1
=
S0 1.5%W
S0 .
AL WO +0, 3
oo for TESTH, '-'.;;:-:__ ;-_'.(_>H:':-'r-:.<::<_::_ o B o
I Tasr Paoine l
~ ] S1002
[ - A " g4
Theres States Outpus l o Y-
T A iF o
- e
CL includss flosting capacitsnces of probes snd jigs sic
Fiaure 7.3
Reset Operation
- IRES ] |l IRES
Y VDD
RESET= b
TR WL ov
Figure 7.4
SYNC mode interface operation
. tSYMNCS —
—~ >
HOPOL=
CFCHL=1 P =a]
XWD, XHD g
S - ALS o
HOFCL=0
WD OL=0
trgbf — trgbr.
PWDL - PWIDH )
CLKPOL=0 - To| = oo
"""""" Wi L ¥ VT Wb R
DCK A L, . N 4
P I e, errneed] bl . ..
CLEKPOL=1 o
o oY CD —
- -
POS tPDH
L | |- ==
B WIH wbD
Data[7:0] WWrrite data .
- - o

Figure 7.5
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Preliminary

8. Power Sequence
8.1 Power On Sequence  (low power or reset mode to normal mode)

=12ms

- Vo /
{ GRSTEB

—t /] v
L
rpo0ouofgouounou |
Internal
Chargs Fump - - - - —
External - = J—

Charge Fump

Fanel control signal

ouT ov Hommal out

{ VO

X5TBY A VD
standby to normal
maede controli

Register Setting Timing

¥ . In case of 4power Input
VCC > VCCIO > VDDP >= VDDN
where > & = means faster & equal to, respectively

8.2 Power Off Sequence (normal mode to low power mode)

Command Normal X low power
O

e il

||| {111

Panel control signal

Vs

DOUT Normal out 0V

i

XPSAVE 1—0 (00h)
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Preliminary

8.3 Stand-By mode Sequence

Internal sequence

A
' N
VCC
e /L -
CC
vo O | 1 | | | | R 1 R |

Internal
ChargePump M| ||| 77T T T T T T T T T TR T T T T T T T T T T o T
External & ] e e e
Charge Pump
Panel control signal /

DOUT oV X Normal out

Note : 1. XSTBY is hardware standby control signal, HW in ROOh register should set to 1 in this mode
2. XPSAVE is software standby control signal, HW in ROOh register should set to 0 in this mode

Note : From Normal Display to Standby ========> R00Oh "50h"
From Standby to Normal Display ========> R0O0Oh "51h"
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9. Outline Dimension

Preliminary

in £ < P T i <
NO PART NAME CODE NO SPECIFICATION QTY | SPEC NO | REMARK
PRE\’N 112.00 4 (OU1-S17F)
7 fo3e) 11140 2 (FSP GUI-SIF) (030)
o 200 429 (5P QUTLNE~TSP Y/A) 10740 2 (1P ¥/4)
WAX 3,00 (ISP GUILWENTSP A/A) 10540 (1P M)
(38) 10440 (100 A/}
=
B
B
55 380 10 (] T5°) 7310 w2
B8 315 48
0| =
N =125 5
233§ ‘
| Connector FPC Spins
B Tipe Molex 512966094
= 2
SRS =
Jsple | e
0 SEEIETS = _ _
- EIEIR S
g 3|8 =
2|3 i - (245 )
EE COMP. AREA & ) K n—gﬁj—:—
sl ]
B b=
= pasd|
J L = ) & \@]
:ll 570 4n
=] 7 s
i = TP 125 (With FPC & COWP, F COMP. ARFA TSP SOLDERING AREA LED FPC SOLDERING AREA
0] I (#45) L ‘ ) (SOLOFR WAX HETGHT: T0.5 FROM WAN-FPC) (SOLDER MAX HEIGHT: 0.5 FROM WAN-FPC)
- I .90 us
NOTE
1. DESCRPTION : 4.8"WGA[BCOX4B0) TN LTPS TFT DISPLAY
2 UNIT : mm
3. BURR CONTROL:  Mox 0.03
Wor 0.02(FFC TOUCH PART)
BURR DIRECTION: INSIDE
ADDING HALF IMPACTING PROCESSING
ON FIERCNG AREA
NI OF PROPRETARY PPEIEY 4. EJECTOR PIN AND GATE REMNANTS TO BE SUB-FLUSH
28 ey i e 8 e s 5. LCD WODULE BENDING ALLOWANCE SPEC : $0.3
§ AT R S 0 e e 6. UNLESS OTHERWSE SPECFIED TOLERANCE OF RADIUS : 403
0 A e A o 7. THIS MODULE IS ACCORDING TO ERVIRONMENTAL REQUIREMENTS(RCHS).
GENERAL TOLERANCE
REV | DATE DESCRIPTION OF REVISION REASON CH{'D BY
R STEP Tk f|[fshat ENELD UNT | mm [DRAN BY | DES'D BY | CHK'D BY | APP'D BY
¢ MODEL NAME LMS480KC02_Quanta
. O<xg4 | 2005 | 4pf | 402 [scue [1/TTypy | suom | vacw
s 4<xg16]| 008 Y1015 | 03 lelemes - . PART/SHEET
L c - / : : LEVEL3 080507 | 080507 | 08.0507 Nawe . |OUTLINE DIMENSION  |steeT|t /1
N 16 < X € 64 | =0, +0.25 +05 SEEC-ENG
SAMSUNG ELECTRONICS
B4 < X ¢ 256 4£0.25 0.4 +0.8 CODE NO. VER. | 000
* SAMSUNG CONFIDENTIAL
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Preliminary

10. PACKING

tray

~= |

Pad (upper & lower)
+ 7 pads per packing box packing bow

@

Label-safety

sealing tape

Label-paper

Packingbaxx =(8) Panels + {18) Trays
=(144) paels

Note
(1) Total : Packing box Approx. : 10.62 kg

(2) Size : 505(W) x 355(D) x 200(H)
(3) Place the panels in the tray facing the direction shown in the figure.
(4) Seal the packing-box. Affix the label-safety.
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11. MARKING & OTHERS

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

location on each product.

(1) Packing case attach

F
mLecmnn-m

?EHECE LMS480KC02
400 QUANTITY i XNXPCS

MADE IN KOREA LR R

80.0 I-

X X XXX XX XXX

| Serial Mo (00001-35998)
Weel

Year

Device
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12. General Precautions

12.1 Handling

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

(b) 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.

() 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.

(9) If the liquid crystal material leaks from the panel, it should be kept away from the
eyes 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.

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

(1) Do not disassemble the module.

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

() Pins of I/F connector shall not be touched directly with bare hands
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12.2 Storage
(@) Do not leave the panel in high temperature, and high humidity for a long time. It is
highly recommended to store the module with temperature from 0 to 35°C and relative
humidity of less than 70%.
(b) Do not store the TFT-LCD module in direct sunlight.
(c) The module shall be stored in a dark place. It is prohibited to apply sunlight or
fluorescent light during the store.
12.3 Operation

(@ Do not connect, disconnect the module in the "Power On" condition.

(b) Power supply should always be turned on/off by the "Power on/off sequence”

12.4 Others

(@) The Liquid crystal is deteriorated by ultraviolet, do not leave it in direct sunlight and
strong ultraviolet ray for many hours.

(b) Avoid condensation of water. It may result in improper operation or disconnection of
electrode.

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation, input
voltage variation, variation in part contents and environmental temperature, and so on)
Otherwise the panel may be damaged.

(d) If the panel displays the same pattern continuously for a long period of time, it can be
the situation when the image "Sticks" to the screen.

(e) This panel has its circuitry FPC on the bottom side and should be handled carefully in
order not to be stressed.
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