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1.

2. Product

Scope

This specification is appl§?€g§§\égka diagonal 3lcm size color TFT (Thin Film Transistor)-LCD

Hodule designed for Person

l General

mputer. Toshiba model name : “LIN12C28RE" .

Specifications

Specifications

[tem

Specifications

Display Hode

N color(f4 gray scales, 26% colors)
Transmissive type, Normally white

Viewing Direction

§ o' clock(in direction of maximum contrast)

Driving ¥ethod

TFT active marrix

Inpur Signals

NCLK(clock ), ENAB(compound synchronization signal)
R5~~RO(Red display data)

G3~G0(Green display data)

B5~-BJ(Blue display data)

Active Ares

246. 0(F) x 1B4.5CH) (om)

Viewing Area

249 0CW) > 187 5(H) (om)

Number of Pixels

800 (V) x 800 (W) M

Pixel Pitch

0. 3075CH) x 0.3075CH) (am) "

Pixel Arrangement

RGB verrical stripes H

Surface Treatment

Anti-glare and hard coat 3H on LCD surface

Backlight

Slngle cold-cathode fluorescent lamp for sidelighting |

Dimensional Ourline

275. 0 185. 0 x 7. bmax. {mm)

Note 1)
1 2 799 800
I |RIGIB[RIGIB| =w=-vememmmmmon RIGIB|RIGIB
2 [RIGiB[RIGIB RIGIB|RIGIB| [RIGIB] :Pixel
: R::G::B| :Sub-Pixels
: it (Dots)
509 |RiGBIRIGIB RIGIB{RIG!B
600 |RIGB|R:GIB RiGB|RIG!B| |0. 3075am
0. 3075mm
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2. 2 Absolute Maxnmum %zngs

Iten N ‘iﬁ‘fbol Nin. | ¥ax. | Unit | Checked Terminal®

Supply Voltage oS Yoo [ 0.3 [ +4.5] v | VDD-GND

Input Voltage of Signald, ™™ Vie | -0.3 Voo y RS~R0, 65~G0, BS~B0
' +0.3 NCLX, ENAB-GND

FL Driving Voltage VrL 0 2 | kVeas

FL briving Frequency fro 0 100 kfiz

Operating Ambient Temperature 2’| Top § 1 450 °C

Operating Ambient Humidity 2 Hop 10 90 %RH

Storage Temperature P ] Tsra | -20 | +60 °C

Storage Bumidiry 2| Here 18 80 %RY
- Operating Temperature for Panel® | - 0 | +60 C

Note 1) Do not exceed the maximum rating values under the worst probable conditions taking into
account the supply voltage variation, input volrage variation, variation in part constants,
and ambient temperature and so on. Otherwise the podule may be damaged.

23 Wet bulb temperature should he 39°C ¥ax, and no condensation of water. See figure below.

3) The surface temperature caused by self heat radiation of cell itself is specified on this

item.

4) Refer to 2.

4. 4
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2. 3 Mechanical

2. 8.1 Wei

ght

48020 g
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2. 4 Electrical Spec1f;«(§é\tlans
2. 4.1 Circuirt Dlagr%\;b

W
&

N

DC/DC
“|converter|
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Gray scale
Manipulation
Voltage
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Gircuit
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Y-driver
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2.4.3 Timing Speci%&?&%ions
AN

[tem Symbolho ™ Min. Typ. Uax. Unit
Frame Cycle 604xt3 625x13 | 628xt3 | -
qﬁggb - 17.78 | 17.88 | ms

Yerrical Display Peric@nw | 12 | 600xt3 | 600%t3 | B00Xt3 | —
Horizontal Scanning Tiné | 13 844x15  |1024x15 [1036x 15

f13:]

26. 4 28. 44
Horizental Display Period | 14 800x t3 B00x 15 | 800Xt
Clock Cycle 15 25.0 27. 78 - ns
Clock “L” Time 16 7.0 - - ns
Clack “H" Time 7 7.0 - - ns
| Set up Time ’ 18 3.0 - — ns
Hold Time 14 10.0 - - ns

Note 1} ¥hen ENAB is fixed to "H" level or "L" level after MLK s input. the panel is
displayed as a black.
i However, it may be occurred a flicker on the display.

Note 2) Don't fix NCIK to "R” or "L™ level while the Voo(+3.3V) is supplied.
When NCLK is fixed to "H or"L" level, while the normal cperating signal isn't supplied
to LCD panel, this condition results the degradation of the LCD panel display quality.

Note 3) Display Area Address is as follows.

< 800 Pixels 5
L1} 2,1 |----r-=rer-vceernnnncana 860, 1 A
102 | 2.2 Jr=memmemcsammeccaeaaa 800, 2
S 5 600 Lines
_: P :
1, 5992, 599 ~weeo-mommmaaa e B30, 599
1, 60012, 600 ~m-w--rm e mmreamaaaaas 800. 600 v
TONEA COBPORATION LBWHD CRYSTAL DISPLAY Division Date:1997-04-14 ANp. NR-LTN12C26RE-121
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> 2. 4.4 Interface Cc{;} wetor
CN 1 INPUT SIGNAL (DFOMB-41Ps}V # HIROSE ELECTRIC CO., LTD.)
Nating connec];m‘\ 9¥R-415-1V or DF9-418-1V series / HIROSE ELECTRIC C0., LID.

Terminal No. | Symbol o <\" Function
1 . GNR-Y Y
v 2 | NCLKY [ SANPLING CLock
53 GND
b4 NGV
5 . xe ¥
T § GND
T GND
B GAD
g RO ** | RED DISPLAY DATA (LSB)
+ 10 [ RL® | KED DISPLAY DATA
11 R2 ¢ | RED DISPLAY DaTa
Y12 | END ,_
15 R3 ¥ | RED DISPLAY DATaA
i 14 | R4 * | RED DISPLAY DATA
) 15 ! RS * | RED DISPLAY DATA (NSE)
16 | GAD
17 ¢ GND
;18 | GND
19 © GO * | GREEN PISPLAY DATA (LSB)
» 20 | GI * | CREEN DISPLAY DaTA
71 . G2 ?* | GREEN DISPLAY DaTa
L 22 | GND
28 . 63 * | GREEN DISPLAY DATA
v 24 | G4 * | GREEN DISPLAY DATA
25 . G5 *' | GREEN DISPLAY DATA (NSB)
' 26 | GAD
27 GND
: 28 | CAD _
29 B0 * | BLUE DISPLAY DATA (LSB)
: 30 | Bl ¥ | BLUE DISPLAY Dafa
31 . B2 ® | BLUE DISPLAY DaTa
] v 32 GND .
33 B3 * | BLUE DISPLAY DATA
+ 84 | Ba ® | BLUE DISPLAY DATA
35 . BS * | BLUE DISPLAY DATA CHSB)
' 36 | GND
37 : ENAB | CONPOUND SYNCHRONIZATION SIGNAL
38 ] NC©
39 ! VDD +3. 3V POVFR SUPPLY
: 40 | VDD 13, 3V POVER SUPPLY
41 NGV
CN 2 CCFL POWER SOURCE (BRR-03V5-1 7 JAPAN SOLDERLESS TERYTNAL KFG CO., LTD. )
ua:Lngr connector : S¥02(8.(0)B-BHS-1 / JAPAN SOLDERLESS TERMINAL NFG CO.,LTD.
Terminal No. | Symbol Funciion
1 VL ) CCFL POWER SUPPLY (HIGH YOLTAGE)
2 NC T
3 GL CCFL PO¥ER SUPPLY (GND SIPE)

Note 1) NC TERMINAL is OPEN. (Don' 1 Use)
Note 2) 262k colors are displayed by the combinations of 18 bits data. (See next page)

TOSHIBA
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: High level voltage

L
L

Bk (T L

: Low level voltage, H

TREH A CORROAATION LIOWID CRYSTAL DISPLAY Division

Note [) L
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3. Electrical Spe c{§~qxﬁsgb::%5i ons”

1tem Symbol} *Nin. Typ. ax. lnit Remarks
Supply Voltage Yoo 3.0 3.3 36 v 2
“H" Lavel Input Yin 0. B¥oo - Yonu ¥ 3
"L" Level Input Vie 0 — 0. 2¥po v ¥
FL Input Current . | Ir 2.5 35 4.5 wArms *
FL Driving Yoltage | Vr. 480 530 580 Vrms | lr.=3. Swdrms(Reference)™
FL Driving Frequency | fy. 40 45 60 kz .
FL Starting Yoltage | Ve | 1100 — 1600 Ymms | 0°C &

Note 1) The module should be slways operated within these ranges. The “Typ. " shows the
recommendable value.
2) Checked Pin Terminal : Voo
(GND : Yss=0V)
3) Checked Pin Terminal : R5~R0, G5~G0, BS~B0, NCLX, ENAB
(GND : Yss=0V) ;
4) Checked Pin Terminal : VL-GL :
) %) Input FL starting voltage(VseL)

should not be less than one
second. =
1T it were less than one _
second, it may cause unstable TFT Madul e . z
operation of FL. : GL:GND Line i
) Neasuring ¥ethod of [r.: RN by
N/ - _
® :AC hnpsre meter VL:Righ Voltage Line |
4. Electrical Characteristics
4. 1 Test Conditions
Ambient Temperature :T. 2557
Ambient Humidity :Ha  B5%20%RH
Supply Voltage ;Yoo 8.3V
’ Input 8ignal _ : Refer to typical value in "2, 4. 3 Tinming Specificarions”.
FL Input Current :Ire 3. 50Arms
FL Driving Frequency : fr. 44kHz
4. 2 Specifications
[tem SymboliKin, [Typ. '] Hax |Unit Remark
Current Consuamption lop - | 230 350 | mA |[VDD Terminal Current
Note 1) The Typical value of lo» is measureq in the following pattemn.
I. ¥hite
2. Yellow
3. Purple
4. Red ' 1121 3lai51617|8
5. Light Blue
8. Green
1. Blue
8. Black
TORrIBA ESHRORATION LIOUID CRTSTAL DISPLAY DIvISION Date:1997-04-14 No. NR-LTHI2CZ6BE-121
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5. Optical Chara;\s\).erlstzcs
h. 1 Test Conditions
It is sape as 4, 1

The measuring method is showm in 1 2.

5. 2 Optical Specifications

‘ Specifications
[ten Symbol Conditions ¥in, Typ. Nax. Init
Vieving angle® 6 Rz10 ; @=180° | 10 __§..: T ] deg
e L2 O = deg.
O (O ' N O i -
. #= -90° 30 - = deg. |
Contrast Rario CR 8= 0", 4= 0° 100 - - -
Response time 1 ox &= 0°, 9= O° — - 50 ms
torr - - 50 ms
Luminance L {8=0°, #=0" Gray Scale| 50 70 - |cd/a®
i Level=L83 (White)
: Luminance Uniformity | TUNF | 8=0°, #=0" Gray Scale| 55 - - %
Level=L63 (¥hite)
Red |.Rx _| Gray Scale Level:163 | 0.52 | 0.59 | 0.86_ ] - ..
Ry 8= 0", p= 0° 0.27 0. 34 0.41 -
Greem | Gx | Ditto 0025 10,82 10.3% | - e
Chromaticity Cy 0.47 10.54 | .61 —
Blue | Bx | Bitto . 008 1015 10.22 | - ...
By 0. 09 0. 15 .23 -
Fhite | Wx | Ditto  0.28 [ 0.33 | 0.38 | - e
Wy 9.380 0. 35 0. 40 -
Note 1:Refer to "1 2. Neasuring Nethod"
!
TORFBA CORPOIFATION uauém‘n DISPLAT DIvISION Date:]1997-04-14 No. NR-LTU12C26RE-121
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6. Qualtity ‘Q%‘a\bk

i
6. 1 Inspection AQL

Total of Major Defects : AQL 0,65 %
Total of ¥inor Defects ¢ AQL 1.5 %
Sampling dethod:HIL-STD-105D(Level @)

6. 2 Test Conditions

1) Ambient Temperature : 25+57
2) ambient Humidity ; 65:20%RH ,

3) Illumination . Approximately 500Lx under the fluorescent lamp
4) Viewing Distance . : Approximately 30ce by “the eyes of the inspector from the module
5) Inspection Angle : =0, ¢=0° :

8. 8 Dimensional Ouitline

) The products shall conform to the dimensions specified in 2. 3, 2
Definition of Nejor and Minor defects are as follows.

|tem Description Class

Ioportant Dimensions Dimensional outline, Dimensions between daior
the mounting holes. 3

Others Dimensions specified in this specifications| Hinor

TOSHIBA
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6. 4 Appearance Test QCD"'“
6. 4.1 Test Condltlons
17 Cendition ; Non-operating
6. 4, 2 Specifications
[ten Description Class
PCB Appearance [¥ Pattern peeling snapping electrically short. ajor
: ¥ Repair portion on PCB is not covered by epoxy resign. Hinor
Soldering % Cold solder joint, lead move when pulled Najor
Bezel, Frame, ¥ Dist{.ncr $Tain, rust or scratch. Ninar
Connectors
Black and White |# Line width(mm) Length(mm) Acceptable count|Acceptable| Minor
Spots/Lines?? ® ¥<0.03 neglect count
0.03<W=0.1 L=0.3 neglect
0.03=¥=0.1 0.3<L=21 ns4
] 0. 083<W=0.1 2. 1«<L 0
0. 1<¥ {(Note 2)
* Average diameter(mm) Acceptable count
VEAIS neglect
0.1<Dx0.4 n=4¢
0. 4<D 0
Polarizer # Line width{mm) Length(nm) Acceprahle count| m=10
¥<0.01 neglect
Dents/ T0.0l<Vs0.08 L= neglect
Scratches? ¥ 0.01<¥<0.05 .0<Lg 10 n=q
0.01<¥=0.0% l0<L 0
0.05<F¥ (Note 3)
| ¥ Average diameter(mms) Length{mm) AccepIable count
D=(.1 neglect
0. 1=Dx0.4 =10 N4
0. 1<D=0.4 l.o<L 0
0.4<D 0

Note 1) Inspection area should be within viewing area.(249. 0xi87. 5om%)
Note 2) Lines whieh are bigger than 0. Imm (0.1 <¥) shall be judged by “Average Diameter”.

Nore 3) Scratches which are bigger than 0. 05om (0.05<¥) shall be judged by “Average Diameter”.

) a + b
Average Diameter b = —2"'——- .n;
JF
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