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LD6801-2

4, Input Terminals

4-1. TFT-LCD panel driving
CN1 (Interface signals) Used comnector:DFOL-31P-1V (Hirose Electric Co., Ltd.)

Corresponding conmector:DF9 -318-1Vv ()
DFBA-31S-1V ¢ * )

DF9B-31S-1V ¢~ )
Pin No.| Symbol Function Remark
1 | RO RED data signal (LSB)
2 GND
"3 [R1 | RED data signal
4 Vsync | Vertical synchronous signal [Notel]
5 |RZ | RED data signal
6 | Hsync | Horizontal synchronous signal [Notel}
7 R3 RED data signal (MSB)
8 GND
g GND
10 CK Clock signal for sampling each data signal —
11 GO GREEN data signal (LSB) f‘lg
12 GND E_
18 |Gl GREEN data signal _ L
14 TST This should be electrically opened during operation T
15 GND -
18 TST This should be electrically opened during operation ;::—-
17 G2 GREEN data signal 4 e
18 TST This should be electrically opened duriﬁi operation |
19 63 GREEN data signal (NSB) I
20 GND __,:
21 GND | B |
22 |Vec | +5V power supply o mui
23 |BO | BLUE data signel (LSB) o —
24 Vec + 5V power supply i
25 Bl BLUE data signal :
26 TST This should be electrically opened during operation
27 GND
28 ENAB | Data enable signal [Note?2]
29 B2 BLUE data signal
30 | GND T
31 B3 BLUE data signal (MSB) i

3#The shielding cese is connected with GND.
[Noteld 480 line. 400 line or 350 line mode [nmde 480 lines | 400 Lines | 350 limes
is selected by the polarity combination: Hsvac | negntive negative positiva

nf the both synchronnus signals. Yeene | negative pasitive negative

[Note2] The horizontal display start timing is settled with a rising timing of this signal.
In case ENAB js fixed "Low™. the horizontal start timing is determind in the module
{(refer to 7-2) Don't use FENAB sigral fixed "High”

Nd v9:7 QKL 00-LC-NY[

CN1 pin arraegement from module surflace
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1. Applicatinn
This specification applies to color TFT-LCD module, LQIOD13L.

2. Overview
This module is a color active matrix LCD module incorporating amorphous silicon TFT
(Thin Film Iransistor). It is composed of a color TFT-LCD panel, driver ICs. control
circuit, power supply circﬁit and a backlight unit. Graphics and texts can be
displayed on a 840x3%480 dots panel in 4.096 colors by supplying 12 bit data signal,

four timing signals, +5V DC supply veoltage for TFT-LCD panel driving and supply voltage

for backlight. Optimum viewing direction is 6 o' clock

The 400 1ine and 350 line modes in addition to the 480 line modes can be also applied

for this module,
Backlight-driving DC/AC inverter is not built in this module.

3, Mechanical Specifications

Parameter Specifications Unit
Display size 26 (10.47) Diagonal cm
Active srea 211 2(H) x 158. 4(V) ma
Pixel format 640 (H) x 480(V) pixels

| (1 pivel=R+G+B dots)
Pixel pitch 0. 33(H) % . 33(V) nm
Pixel configuration R.G, B vertical stripe
Display mode Normally white
Unit outline dimensions *I 242.5(F)x178, 4(Mx11, 5(D) mo |
Feight 500110 g
Surface treatment (Haze) | Anti-glare and hard-coating 2H (25%%) (%)

%1. With the exception of the backlight connector electric parts and rear cover,

OQutline dimensions is shown in Fig. |

fid 657 QHL 00-LC-RV!
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4-9. Backlight driving

LD6801-3

Used connector : BHR-02VS-1(JST)
N2 Corresponding connector:SH02(8. 0)B-BHS(JST)
Pin ne.| symbol function
1 | Vaion | Power supply for lanp (High voltage side)
2 | N C |This is electrically opened
3 | V.o« | Power supply for lamp (Low voltage side)

5. Absolute Maximum Ratings

Parameter “ Symboll Condition Ratings Unit | Remark
Input voltage V. | Ta=25C | =0.3 ~ Vee+0.3 | V |[Notell|
+5Y supply voltage Vee | Ta=25T 0~ + 7 \Y i
Storage temperature Tstg - -25 ~ +6{ C | [Note2]:
Operating temperature (Ambient) Topa - 0 ~ +50 C {
[Notel) CK. RO~R3, G0~G3. B0~B3. Hsync. Vsync, ENAB
[Note?) Humidity : 85%RH Max. at Tasd{t,
Maximum wet-bulb temperature at 397 or less at Tadd(t
No condensation.
8. Electrical Characteristics
6-1, TFT-LCD panel driving Ta=25°C
Parameter Symboll Nin. | Tvp. | Mex. | Unit| Remark |
+5V ! Supply voltage Vee | +4.5 1450 | +5.8 V | [Notell
Current dissipation Tee - 200 500 | mA [Note2)
Permissive input ripple voltage | Vsr - | - 100 | mVp~-p | Vec
Input voltage (Low) T s .5 | V Vee=+5Y
Input voltage (High) P Vi [ 435 ] - - |V [Noted]
Input current (low) Too | = 1 = 1 10 | uA | Vu=V
[Notel]
Input current (High) Ten,| = - 1.0 | uA | Vi=sVee
- [Noted]
Tous o - 60.0 | g A V.=Vce i
! | [Note51 |

Wd 94:% NHL 00-LZ-Byr
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Veec-turn-on conditions )
data
t1£10ms 2;}; E
0<t2<10ms - !
: t1 | t2 t3 ]
t3>0ms e e
- ——— YCC
Vce-dip conditions ( -_-"___\\\\///’ =;
» ==
1) 2,77 s Vec ( 4.5V o<
td £ 10ms : — b
2) Vee (2.7 i

Vce-dip conditions shoud also follow the Vec-turn-on conditions
[Note2} Typical current situation : Black pattern. (at 480 line mode, Vee=+3.0V)
[Note3] CK. RO~R3. GO~G3. BO~B3. Hsyne. Veync. ENAB
[¥oted] CK. RO~R3, G0~G3.BO~B3, Hsync. Vsync
[Note3] ENAB

6-2. Backlight driving
The backlight system is an edge-lighting type with single CCFT{Cold Cathode

Fluorecent Tube).
The characteristics of single lamp are shown in the following table.

Ta=25°C
Parameter Symool | Min. | Typ. | Max. | Unit | Remark !
Lamp voltage v, - 540 1 - Vrms | Just for reference
Lamp current I, | 2.5 | 3.7 | 435 | mirms | [Notel]
Lamp power consumption P - \ 2.0 - W | [Note2)]
Lamp frequency F. 2 | - 80 | kH: |[Note3]
Kick-off voltage Vs - | - 1100 ; V¥rms ! Ta=25( i
- - 1300 | Vrms | Ta=0t |
Lamp 1ife time L, 110000] = | = { h |[Noted] '

[Notel] Available current range considering light-adjustment.

[Note2] Calculated value for reference. (IixV:)

[Note3) Lamp frequehcy may produce interference with horizontal synchronous frequency.
and this may couse beat on the display. Therefore lamp frequency shall be
detached as much as possible from the horizontal synchronous frequency and
its harmonics to avoid interference

[Noted] Brightness becomes 50% of the original value under standard condition.

(I:=3. TmArms)

Note) The turn-on characteristcs and the life of the backlight depend greatly on
the inverters charactcristics as a power source. Before you order the inverters
from vendors. make sure that the ill-lighting like flickering.not-being-turned-on
or else will not occur because of the un-adjustment between the inverter and the
backlight. Tt is recommended that the trial conditinng far above confirmation
should be as close tn the practicel situation as they can be.

fd 9517 QKL 00-LZ-WV!
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7 Timinz Characteristics of input signals
Input signal waveforms are shown in Fig. 2-@~@.

7-1. Timing characteristics

Parameter Symbol| ¥Mode | Min. Typ. | Max. | Unit Remark
Clock Frequency 1/Tc¢ | all - 925.18 | 28.33 | MHz
High time Teh ’ 5 - - ns
Low time Tel |~ 0 | - - ng
Data Setup time | Tds ’ 5 | - - ns
Hold time Tdh ! 10 - - ns
Horizontal Cycle TH ’ 30.00 | 31.78 - S
syn¢. ‘signal ' 770 800 900 clock
Pulse width | THp ’ 2 98 200 | elock
Vertical . Cycle TV 480 515 525 i 560 line
sync. signal 400 | 445 449 480 line
350 | 447 449 510 | line
| Pulse width | TVp |all 2 | — | 8 |line
Horizontal display peried | THd | - 640 | 640 | 840 | clock E
Esync-Clock THe | -+ 10 | - [Te-10 | ns \
phase difference i i
Hsvne-Vsyne TVh | - 0 - | TH-THp| ns
phase difference ;

Note) In case of lower frequency. the deterioration of display quality, flicker etc.,

may be occured

7-9. Horizontal display position and Data enable signal
Horizontal display position is setlled by data enable signal. horizontal display

starts from rising of the data enable signal,

Timing characteristics

" Parameter Fymbol Hode IMinA Tvp. ! Max. Unit | Remark
Enable signal Setup time Tes | all 5 - | Te-10 | ns
Pulse width | Tep ' 2 640 | 640 clock
Hsync-Enable signal THe | - 44 - | 164 clock
phase difference f

Note) If data enable terminal (ENAB) is fixed "Low". the display starts from the
data of Cl104(clock) as shown in Fig 2-7+1.

fd LS:% QHL 00-LZ-NV!



LDR8O1-6
7-3. Vertical display positicn

If sinc. signals have the polarity discribed in 4-1 (Notel) and have values shown

in the following table, the vertical display position is automatically centered
at each mode of YGA : 480 line. 400 line and 350 line.

Tn 400 and 350 line modes, the display position will not be centered on the screen
if the cycle of vertical synchronous signal. TV, deviates from typical values.

The data enable signal has no relation to the vertical display position.

mode | V-data start(TVs)| V-data period(TVdX V-display start V-display pericd Unit | Remark
430 34 480 34 480 line
400 34 400 443-TV 480 line | [Notell
350 | 51 350 445-TV 480 Line

[Notel] Since the data in the vertical data invalid period is displaved in 400 and 330 line
podes, inputting all data "0" is recommended during vertical data invalid period.
(rafer to the following figure)

k1 ]
data invalid peried ! {0lines data invalid period E 53iinas
data period 400Lines date period 3391l1ines
1
| ot
dzta invalid period | 40lines data invalid period A31ines
k) N
100 Tin=zs mode (TV=di9) 330 lines mode (T¥-149)

7-4, Tnput Data Signals and Display Position on the screen

Display pesition nf input dava (480 lines mode)

(H-v)
Up

D1, DH1| D2, DH1|D3, DH1] [ osi0. bR
D1, DH2|D2. DH2
D1. DH3
HEE
DL, DR4SO | %ﬁzo.uuas

fd LS5 QHL 00-LC-Nvr
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LDARN1-10

8. Input Signals. Basic Display Colors and Grav Scale of Each Color

Color & Data signal

|
GO0 G1 G2 G3! B0 BL B2 B3|

<
<
—
o
©o
=
s

(ray scale
Black
Blue
Green

Light blue

Red
Purple
Yellow
¥hite
Black

€

Darker
s { ; . o
i } : F .
Brighter

4

Red
Black

gl
Darker

T ¢ i

3 J i :
Brighter

4
Green
Black |

i

Darker
i ¥ } ;
4 | i '
Brighter | 0 0 0 0

3 0 0 0 ot 0 0 0

Blue 0 0 0 0] 0 0 0

0: Low level
voltage
1: High level
voltage

Basic color .

c:o-tob—thnl—-s—toc:cacm
ool il ioloio] o
S| OID | O[O D
S|l iaeiolia |l —wlo]lo
Oy SDO O [ | O | A= | DO
OIOIOf [ | DD e a2 [ D[ D
DD SIS [ O
oDlo | o= | Ol | o]
Slolaolwlajol—|a|—]|o
OISO [ O [ et O [+ 2

Gray Scale of Red

“17

(== luoe i Blow ] ave 3 [ vwe | S |
DO | Y DI

S| O oD

oltolecl—lo|
OO | -, ) D
o | ool —lra] i
[an-l Nwen I3 e e B
D= | DOl O]
Pl E OO [ o
O DO | DO DD
DN | DD

[e=g R an ) Row) Kon ] o R )

Gray Seale of Green

OO | Ol

DI O OIS e
(o} fevd Huw] Hon) Row B Foan)
SDiolSjoalo |
DO | O O
SOl —l i— o
[ <O == =
Lee B oo 3l fan- ) SESSVRY QUASVYY (FUUVA
(=3 P ol Nen] Kol ol K]
MO | ORI
oiIoiolo|io|os
Do |ICfto | oo

Gray Scale of Blue

fone il Reaw § e ]

Pl =) o
—
[
—

11 1,

i
j

Each color is displayed in 16 gray scales from 4 bit data signals input.
According to the combination of total 12 bit data. 4.096 colors are displayed.

€17 [d 647 LHL 00-LZ-NV(



9., Optical Characteristics

Ta=257. Vce=45V

Parameter Symbol | Condition | ¥in. | Typ. | Nax. [Unit| Remark
iewing  MHorizontall@ 21 22 35 - — | Deg.| [Notel. 4]
ngle range Vertical | € 11 CR> 10 10 - = | Deg.

612 30 - — | Deg.
Contrast ratio CR Q;ﬂ“'"‘“‘ 60 - ~- [Notel. 4]
Response | Rise Tr- - 30 — | ms | [Note3.4]
time Decay rd - 50 - Ins
Chromaticity of X ég=0° - 10.813 - [Noted]
white y - 10.329 -
Luminance of white Yo 50| 70 - led/m?
Fhite Uniformity G w - - 1.45 [Note5}

¥ The measurement shall be executed 15~20 minutes after lighting st rating.
The optical characteristics shall be measured in a dark room or equivalent
state with the method shown in Fig. 3 below. (I.=3. TmArms)

Photodetector (BY-34:TOPCON)

TFT-LCH module

¥

Field=2°

T

umgl

LCD panel

S

Center af the screen

Fig. 3 Optical characteristics meaguremsnt methnd

LD6BO1-1t
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[Notel) Definitions of viewing angle range:

Soraal line

i
gL? 622 i

6 o ¢lock direction

[Note?2]) Definition of contrast ratio:

The contrast ratio is‘defined as the following.
Luminance (brightness) with all pixels white

LD6801-12

Contfast Ratio (CR) =

[Note3] Definitions of response time:

Luminance (brightness) with all pixels black

The response time is defined as the following figure and shall be measured by

switching the input signal for ‘black”and °“white”.

whize hiack ahire
1009 -
- R
- 90%
-
5 2
00
-
2"
o =
A
s 2
g
[+
=
10%
09 =
I=r = .
e Tive

[{Noted4] This shall be measured at center of the screen.

[Note5]) Definition of white unifermity:

320 4§0 pixel

!
€D 129

¥Yhite uniformity is defined as the
following with five measurements

(A~E).

Aﬁﬁ} .
|
|
>
a
>

Maximum Luwinance of five points (brightness)
Hinimum Luminance of five points (brightness)

Sw =

ALz

SIT 350
| pixel

Gl d

Wd 10:G QHL 00-LT-NVI
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10, Display .Quality
The display quality of the color TET-LCD module shall be in compliance with the

Incoming Inspection Standard.

. 11. Handling Precautions

11-1.

11-2,
8)

b)
)

d)

e)

)

h)

Be sure to turn off the power supply when inserting or disconnecting the cable

Others
Be sure to design the cabinet so that the medule can be installed without any extra

stress such as warp or tuist.

Since the front polarizer is easily damaged. pay attention not to scratch it.

Wipe off water drop immediately. long contact with water may cause discoloration
or spots.

fnen the panel surface is soiled. wipe it with absorbent cotton or other soft cloth,
Since the panel is made of glass. it may break or crack if dropped or bumped on
hard surface. Handle with care.

Since CHOS LSI is used in this module. take care of static electricity and injure
the human earth when handling

Observe all other precautionary requirements in handling components

This module has its circuitry PCBs on the rear side and should be carefully handled

in order not to be stressed
Otherwise possibility occurs that some of the components are damaged.

12. Packing form

a)
b)
el
d)

Piling number of cartons : NAXL. 7

Package quantity in one carton : ¥AX. 10

Carton size : 413(F)x288(H)x351(D)mm

Total mass of 1 carton filled with full modules : 7000g

Packing form is shown in Fig. 4.

N 1005 0L 00-LC-Nyl
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13, Reliability test items

No. Test item E Conditions
1 | High temperature storage test | Ta=60( 240h
o | Low temperature storage test Ta=-25T  240h
3 | Hligh temperature & high Ta=407;95%RH 240k
humidity operation test (No condensation)
4 | Bigh temperature operation test Ta=50T 240h
5 | Low temperature operation test | Ta=0T 240h
6 | Vibration test Frequency:10~57Hz/Vibration width (one side):0. 075mm
(non-operating) ' :58~500Hz/6ravity:9. 8m/s?
Sweep time: 11 minutes
Test period : 3 hours
(1 hour for each direction of X.¥.2) N
7 | Shock test Hax. gravity: 430m/s?
(non-operating) Pulse width: 11ms. sine wave
Direction : #X. 1Y, £Z
! once for each direction.

[Result Evaluation Criterial
Under the display quality test conditions with normal operation state. these shall be

no change which may affect practical display function.

14. Others
Lot No, Label:
by ¢ SHARP }/’Mﬂlh'
LQLODL3 1“!
17 39000 te Lot or ¥p.

| MapE 1% Tapas |

2) Adjusting volume have been set optimally before shipment, so do not change any
adjusted value. If adjusted value is changed, the data mentioned in these
specifications literature may not be satisfied

3) Disassembling the module can cause permanent damage and should be strictly
avoided.

4) Please be careful since image retentinn may occur when a fixed pattern is displayed
for a long time.

5) If any problem occures in relation to the description of these specifications
literature. it shall be resolved through discussinn with spirit of cooperation

fd ¢0:5 QHL 00-LZ-NV(



fig. 4

g,

TYPE tatrobD131L(Z)
QUANTITY 10
LOTUDATE) $4. 7. 18

packing form
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