Specification for KYOCERA
KCB104VG2BA-A21

Sec-No.: TQ3C-8EACO-E1ABYM69
Date: October 1998



SPEC, NO. TQ3C-SEACO-EIABYMGS-01

Document, NO. TOIC-HEACO-EZARYMEBI-D0

SPECIFICATION

KCB104VG2BA-AZ]

DATE

APPROVED BY :

SIGNATURE

INAME PFPRINTEDTITLE}

Volume Run

[ssned

Dates Fi 07 2000
{g KSEH EE

Havate [ON Dvision

KEYOCERA CORPORATION
KAGOSHINA HAYATO PLANT
LGD DIVISION

Designed by :Engineering Dept

Confirmed by Q4 Depr.

Frepared Checked Approved Checked Appraved
¥ W M,ti:—j‘ﬂmmi M.,.,{Mﬁ .E*.H?ﬂﬂﬁ-' 1 “hosbdy




SFEC, N,

TRIC-BEACT-E1ABYMGY-01

DATE

October 22, 1595

SPEC

Il S N

TYPE:KCBI04VGZBA-A

21

CONTENT?S

Application

Copstruction and Ouiline
Mechemical Specifications
Absolute Maximum Ratimgs
Electrical Characteristics
Opticaml Characteristics

Cireuit Block Diagram

Interface Signals

Interface Timing Chart

tata and Screen

Input Timing Characteristics
Supply Yoltage Sequence Condition
Backlight Charmcteristics

Lot Number Identificatiomn
¥arranty

Frecautions for Use

Reliability Data / Environmental Test
futline Drawing

KYNCERA CORPORATION
KAGOSHIMA HAYATO PLANT
LCD DIVISTON




Revision Record

Pesigned by : Enginesring Dept. Confirmed by : QA Dept.
bute Prepared Cheoked Appmn}d Checked Approved
October 22,1998 | F el | M TaiTord\ | [ Jy ool st Hrogoohs | o dust-t
Fev. HNo. Date Fage Descriptions
0l Oet, 22,1998 | - Cover page

~ Melete Comment “Thiz specification — .

17 13-2. Surface Brightness of LCOD
- Delete “( 17

19 16 PFrecacautions for use _ .
~ Add "16-6, Do mot pull the CFL lead wiresg::<+-,




Caution

This LCD is supposed to be for general electric appliances such as
audio, office autemation, industrial applications, home appliances

and game machines. Do not use the LCD as a display Tor a medical
instrument that is reguired extremely high reliability and its failure
and malfunction may affect human lives. In the case you did, Kyocera
will not take responsibility for it

Kyocera mav scrap the tooling or stop supplying the LCD, after 2 year
time frame from vour latest purchase of the LCD.



1. Application
This data sheet defines the specification for a (640230 2480 dot, STN color
dot matriz type Liguid Crystal Display with CFL backlight.
2, Construction and Outline
(6403 < 4AB0 dots, COB type LCD with CFL backlight.
Backlight syztes ¢ Side-pdge tvpe CFL (2 tubes).
Inverter : Option.
Recommended Inverter - KCI-1% (MINEBEA FLECTRONICS)
ol equivalent,

Polarizer : Non-—Glare treatment.

Additicnal eirewit : Bias voltage circuit, Randomizing circuit, DCIC converter.

Backlight case Polarizer

Liquid crystal CFL tube

Au wire Diffuser

| Additional circuit




3. Mechanical Specifications

ITEM SPECIFICATION UNIT
futline dimensions 264.0 (N} = 1B3.0 (HF % 85 (D nm
Effective viewing area 215,07 (W) = 16227 (H) um
Dot musber (640x3) (W) x 480 (H) Dots
Dot =ize D.09 Ry = 0,31 (H) EL
ot pitch 011 Ry X 0.33 (HY mm
Display color =] ¥hite &2 —
Baze color 1 Black  *2 -
Feight 4 B

*]  [ue to the characteristics of the LC material, the color

Leaperature.

*2 Begative-type display

Display data "H" :B,G,B Dots 0N ; White
Display data “L° :RE.G,B Dots OFF : Black

4. Absolute Maximum Eatings

4-1 Electirical absolute paximue ratings

vary with environmental

Temp. = 25 "C
ITEM SYMBOL MIN. MAX. LNIT
Sepply voltage for logic ¥hD i 6.0 ()
supply voltage for LCD driving YCONT n YD y
Input voltage Vim 0 oo+, 3 ¥




4-7 Fnvirvonmental absolote maximum ratings

ITEM SYMEOL MIM MAY UNIT
Operating temperature Top L 40 T
Storage lemperature  #1 Tera -0 (1] L
Operating humidity L Hoip 1] Bh o RH
Storage humidity L) Heta I #1 *:RH
¥ihrntion - 4 L -
Shock *5 #5 —

#] Temp. = -20°C < 24 Hr, , Temp = 60°%C < 24 Hr.
Mo vibration and shock.

#2 Non-comdensation,

*1 Temp., = 40°C, B5% FEH Max.
Temp. = A0, Absolute Humidity shall be less than BE%0EH nt 407

]
Frequency 1055 Hz Converted to
acceleration valwe :
Vibration width 0. 15 mm {0 O3~ 916)
Interval 10-55-10 He 1 minute

2 howrs in each divection X/YSE (B hours as total)
EI&] ED-2531.

€5 Acceleration: &0 G
Fulse width @ 11 msec
% times in each direction : X/ =¥/ £L
EIAJ ED-2531.



]

. Electrical Characteristics

Temp. = 26%, VDD = +5.0%¥ = 5%

ITEM STMEOL CONDITION WM. TYF. MAX. UNIT

Supply voltage for logic Voo - 4. 75 &, e b. 5 ¥

LCD driving voltage =1 | Yop= [ i, 80 — - i)

VCONT O 1. 35 1. 45 255 ¥

40 T - - 2. 80 ¥

Input woltage Vin W level 0. BVDD - LIL v

LT level i - 0. 2vID )

Clock freguency fep 4, 13 i. 42 1.0 WHz

Frame [reguency &1 I rew T Th 0 Hz

Current consmpi.ion T *3 — ] ({1 mh
far logie

Power consumption Pdisp - 340 B0 (1)

*] Moximum contrast ratio is obtained by adjusting the LCD supply voltage
 Yop= WCONT ) for driving LCD.

#2  In consideration of display quality, it is recomsended that Prame frequency is
set in the range of T0-B0Hz., Fhen yow have to wse higher (rame and clock
frequencies, confirm the LCD' s performance and quality prior to fisalizing the
frequency values: Generally, as frame and clock frequencies become higher,
current consumption will get bigger and display quality will be degraded.

*3 Display high frequency patiern, | see below ).

VI = 5.0V, Yop = YOONT , f sow = 76 He , fop = 4.32MHz
Pattern:

1 & 5 &4 3 & 18230 [dwil

BRI ECECECOs 88 ECET
CeOeCOeCeCONCORCOEC R .
[ Im] m] sl Im] Im} (=] |=) &) i&] =
cOefOefeeee BB E"E
CEOECOECEECEC e ECTETTE

[T ]

v LELDRCECORORCRCRCRCRTN
e MOMCECORONCRCNCNCONCTED

fdeil



Optical Characteristics
Weasuring Spot = & 6Gmm |, Teap. = PR

ITEM SYMBOL CONDITION MIN, TYE. MAK. UNIT
Haspnﬂ.sl: Bise Ty A= = - L&D 260 ms
time
Dewn Td a4 = =0 - 8 181} ms
'i'in-;ing I.HE']E range i @ ={)" =20 - ih IiEE-
CR=2
L B =0 -4 - 45 dug.
Contrast ratio CR A= =0 10, @ 20, 0 —
Chromaticity Red 1 0. 4% i, 54 0. 549
coordinates # =g =0
¥ i 2% i 34 0.38
Green x .25 . 30 .35
g =g =0
¥ . Sl 0. 55 0, &0
Elue i 0, 12 LU 0, Ed
l"l =g = _
¥ o, 10 0. 1k 030
¥hite I 0. 2 {31 .36
B =g=0
¥ 0.8 i. 33 0. 38
Black X 0. 27 0,32 0,37
B =g o0
) 0. 29 0. 34 0. 38

Optimum contrast is obtained by adjusting the LCD driving veltage{Vop})
shile at the viewing angle of # = ¢ = 0" |

B-1 Contrast ratio is defined as follows:

Brightness all pizels "White”™

CR =
Brightness all pizels “Black”




g=2. Definition of viewing angle

{8 direction) { % direction)

E-3. Defipition of response time

ﬂﬂﬂﬂﬂ”ﬁﬂﬂﬂﬂﬂﬂﬂﬂr ﬂﬂw ﬂﬂﬂﬂ Hﬂ
LIULIIJHUUULILILEHLIUU_._“_____ILILU UUUHU

lnselective Selective

Unselective
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-4, Definition of Vop

CE max

L o L E T L ——

5 VCONT (v)

Yop

-



7. Circuit 8lock Diagram
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7-1. Pawer Supply

[+, AY¥ ~+32, BY)

Yop

VCONT

KCE104VGZH

Voo

LER]




B, Interface Signals

B-1. LCD
CN1 @ 53261-1510(Molex)
PIM K, SYMEOL DESCR 1PT LOW LEVEL

| FRM synchropous signal for driving scanning line H
2 NC Mo connect —
3 DISP Display control signal HION) , L{OFF)
4 LD Data zignal latch clock H— L
o VL5 N0 -
6 CP [ata sigml shift clock H— L
T V55 ([ —
5 HED Dizplay data (Upper coluomn} HION), L{OFF)
9 HM
I HIZ
L1 HIE
12 HD4
13 HIG
14 Hix
15 HOT

Becommended matching connector : BLO21-1500 (Molex)

CNZ : B3261-1410(Molex)

PIN Mo SYMBLCL. DESCRIPT 0N LEVEL
1 LW} Display data (Lower colusn) HEON), LIOFF)
i Lo
3 Lb2
4 Lna
o L4
fi LG
T LDG
B LIv¥
9 Yoo Poser supply for logic —
10 Va5 GND —
11 NC Mo connect —
12 hC Mo connect —
13 NC No connect —
14 W LCD adjust voltage -

Recopmended matching connector @ 51021-1400 (Molex)

- 10



8-2. CFL

PIN M, SYMBOL DESCRIFTION LEVEL
1 GRD Ground line (from inverter} —_
2 HC Mo conpect —
3 HY Power supply for CFL AC

ILD =side connector
Recommended matching

: gi-19-31F01 (HOWDA) = 2
conpector @ QF-T9-ASMYLZ02 (HONDA) = 2

_11_




9., Interface Timing

Chart

LOAD [ [
cP_| 1 | L] 1
D7 —¢ G638 — Rl X B3 X W 6638 1
D6 — B638 — 61 ¥ Rs X ¥ B638 — G
—(_ B X 64 X

T T 7T 1T Y T

EXIRIYIYE

o1 —( 6640 y——— k3 X B5 X 3
D0 — B640 —( 63 X R6 X 3
FRM |
CP % {640%3) / 8 pulse
k 8
e
LOAD ) S N I B L]
%1 X 2 X 240 %1
- KED D1
x4l | x242 X 480 x 241

L
DO~D7 —

FREM

©

G <D




110,

Data and Screen

- - =

= m o =

X1
X240
x4l

R480

CHIF AREA
¥l ¥2 i e Y40
HOT | HD& | HDS | HD4 | HOG | HOZ | HID ) WD | DT HOoZ | MO | HDO
R1 i1 Bl K2 GE B2 ] LB 14 BEAD | GE4D | BEAD
L7 (LD (LD |LD4 | LD | LDZ | LD1 | LDO | 1D Lz | Lk | LPO
K1 il b1 R GE Bz E3 L] I3 KE4D | GE40 | BE4D
CHIF AREA

- 13 -




1 1. Input Timing Characteristics

[

DATA

y

-/
LAST

t1F tf'CP
L RCLH i1¥CLL LCClL
\ j—\—/
LIS

W

i —

tHr L5UF
LOAD / '
f’/ \'x i / \\.
M
Lr tf
== {WLPL :l
tLCL \FS tFi
FRM

_1_-'_



11-1. Switching characteristics

Input characteristies ; VDD = +5 0V + E% Temp. = 257
ITEM SYMBOL MIN, MAY. LNIT
CF Cycle ] tCCL il i} - (!
CF “W" Pulse Width t¥CLH 15 = ns
CF “L® Pulse Width tiCLL 16 - Bs
CP Rize Up Time #l LrCF - B0 ns
CP Fall Down Time LI tfCP - Bl ns
ata Set Up Time s o - ns
Data Hold Time tDH 10 - ns
Lond "H" Pulse Width tWLFH 100 - ns
Load L7 Pulse Width tWLFL 100 - ns
LoAD Cyele LLECL 10 — g
Data Strobe Set Up Time t5lir 20 - ns
Data Strobe Set Up Time t5UF 20 — ns
[nta Strobe Hold Time thir 5 - s
Data Serobe Hold Time thf 20 — ns
Input Signal Rise Up Time LE - an ms
Inpat Signal Fall Dosn Time iy - i0 B
FEM Data Set Up Time 1Fs 104y - ns
FEM Data Hold Time tFH Ly - ns

#] CF Cycle is adjust so that FEM zignal is wnder 75 He.
#2 The formula of condition
M wdP, ofCF < {tCCL - § tWCLH + tWCLL 1) 7 2
Please use on condition that (1) is Filled.

_1_5_



1 2, Supply Voltage Sequence Condition

00 KOT apply DC voltage to the LCD pamel. DC voltage induce irreversible
electrochemical reactions and reduce LCD life. Always follow the power sepply
ON/OFF sequence of VDD first, input sigmal second, WOONT third and finally DISP.
This will prevent DC driving of the LCD or CNOS LSI latch up as shown below.

Lsec, MINM. 1l sec, MIN.

Yoo

—~—5illms

-

{1~50ms
Input signal
100ms MIN. L00m=s MIN.
WOOMT hh
——pi— (l5ec, M1, Dzec. WIN, —4——

LISk

G00ms MIN, 1

#] Take interval time for minisus 50085 once vou cut of f the Disp signal.

* Contrel the supply voltage sequemce mot to float all sigmal line when the LCD panel

is driving.

« 16 -



13

13-1. CFL ratings

. Backlight Characteristics

Measuring Inverter : KCI-13 (MINEBEA ELECTRONICS) Teap, = 257
ITEM SYMBEDL HIHN. TYP. MAY. NOTE
Starting — - 1, 360 Vrms. 0o
discharge Yoltage Vs
#1 — - 905 Vrms. 25 2
Discharging tube curremt Il 0 mAres. | B0 mplres. | 6.0 shres —
Discharging tube voltage YL 540 Vrms. — -
Operating life *? T A0, D00 Hi. B0, 000 Hr. - —
(IL=5.0 mArms. )
Operating froquency F 40 kHz oo kHz —

#] The Mon-load owtput voltage (V8) of the inverter should be designed to have
some margin, because V5 may increase due to the leak currest which may be
caused by wiring of CFL cables. (Reference value : 1, 768 Vras WIN.)

£2 Whem the illuminance or guantity of light has decreased to 50 % of the initvial
valoe.

12-2. Surface Brightness of LCD ¢ IL = 5.0 mAres, ® 2} Temp, =257

ITEM NIN, TVl MAX. UmIT
Brightness 10 L& = cd/m’
(Measuring points)
16 =3 IHx3 480 =3 (o]

120 O ; O
240 i o ;
3 a a

ﬂ-'lill.'.' Lt E L
(o) ’ ’ :

1) Rating iz defined as the average hrightness inside the viewing area.
71 30 minutes after CPL iz turmed on. (Ambient Temp. =25°C)

A1 The inverter should meet the sccentric conditions:
-Sine, symmetric wavelorm without spike in positive and negative.



1 4. Lot Mumber Identiflication

The lot number shall be indicated on the back of the backlight case of each LCD,

KCB104VG2ZBA—AZ1- O O-0O 0O

|Lm

HONTH
YEAR

YEAR 1998 1999 20K ] 2002 2005

CODE B a 0 1 2 i

MONTH JAN. FEB. MAR, AFE. MAY JUK.

CODE 1 2 3 4 5 &

MONTH JUL. ALG. SEP, 0ot HOY. DEC.

CODE T B 9 X Y Z

1 3. Warraniy
16-1, Incoming inspection
Please inspect the LCD within one sonth after yvour receipt.
13-2. Production Warramty
Kyocera warrants its LCDs for a pericd of 12 months after receipt by the
purchaser, and within the limits specified. Kyocera shall, by sutisal agree-

ment, replace or rework defective LCDs that are shows to be Kyocera's re-
sponsibility.

- 1R -



1 6. Precautions for use
16-1. Inztallation of the LCD

I. Please grosnd either of the mounting(screw) holes lecated at each corner of am LCD
module, in order to stebilize brighiness and display quality

2. The LCD shall be installed so thai there is ne pressure on the LEI chips.
3, The LCD shall be installed flat, without twisting or bending
4, The display window size should be the same as the effective viewing arem.

5. In case you use outzide frame of effective viewing area as outward appearance of
your product, unevenness of its outward appearance is out of guarantes.

6. Do not pull the CFL lead wires and do not bend the reet of the wires. Howsing
should be designed to protect CFL lead wires from external stress.
16-2. Static Electricity
1. Since CMOS ICs are mounted directly omto the LCD glass, protection from static
eleciricity is required. Operation showld wear ground straps
16-3. LCI Operation

1. The LCD shall be operated within the limits specified. Operation at values outside
of these limits may shorten life, and/or harm display images.

2. Vop must be adjosted to optimize viewing angle and contrast,

3. Operation of the LCI at temperature below the limit specified say cause image
degradation and/or bubbles. It mayv also change the characteristics of the liguid
crystal. This phenomencn may not recover. The LCD shall be operated within the
temperature limits specified

I6-4. Storage

I. The LCD shall be stored within the temperature and humidity limits specified.
Store in a dark area, and protected the LCD From direct sunlight or fluworescent
light.

2, The LED should be packaged io prevent damage.

_IE_



16-5.

Screen Surface

por WOT store in a high humidity environment for eftended perieds. Innge
degradation, bubbles, and/or peeling off of pelarizer may result.

The front polarizer is easily seratched or damaged. Prevent touching it
with any hard material, and from being pushed or rubbed.

The LCD screen may be cleaned with a soft cloth or cotton pad. Wethanol, or
Isopropyl Alcohel may be used, but ipsure that all solvent residoe is removed.

¥ater may cause domage or discoloration of the polarizer. Clean any condensation
or mristure from any scurce immediately,

Always keep the LCD free from condensation during testing. Cobdensation may
permanently spot or stain the polarizers.

- -



I7.

Eelisbility Data / Environmental Test

TEST TEST TEST RESULT
ITEM COMDITION TIME
High Temp. Fl iy 240 Hr. | Display Quality : Bo defect
Almasphere Display Function : Wo defect
Current Consumption : Mo defect
Low Teap, -0 240 Hr. | Low Teap, Bubble : Hone
Aimosphere Solid Crystallization of
Liguid Crystal : None
Display Quality : No defect
Dizplay Function 1 Ho defect
Current Consumption : No defect
High Temp. 407 240 Hr. | Display Quality 1 Mo defect
Humidity S%RH Display Function ¢ Mo defect
Atmosphere Peel-off of Drganic
Sealing : None
Current Consumption ;@ So defect
Temp. Cyele -20°C @6 Hr. | L0eveles| Display Quality ¢ Mo defect
RT. @.5 Hr. Dizplay Functioen ¢ Mo odefleet
T 05 Hre Feel-of f of Organic
Smllng = Maope
Bublle on Cell : None
High Temp. b GO0 Hr. | Display Quality - Mo defect
Operation Yop Current Consumption @ No defect

Each test item uses a test LCD only once. The tested LCD is not used in any other

tests,

The LCD is tested in circemstances in which there iz no condensation.

The tested LCD is inspected after 24 hours of storage at room teaperature and room

humidity after each test is Tinished.

The reliability test is not an out-going inspection.

The results of the reliability test are for your reference purpose only.
The relinbility test is conducted only to examine the LCD 5 copability.

_EL_
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Visuals specification

liNarLe

ltem Note

General 1. %hen defeces wpunirlﬂd e this fnﬁpeutibn Standards are
inspected, operating voltage{Vap! shall be set at the
level where the defect iz observed mest clearly,

Display guality is applied up ve effecrive viewing area,
(Gray-Scale INSPECTION)

2.This inspection standard about the image quality shall be
applied to any defect within the effective viewing area
amd shall mot be applicable 1o oetside of the area.

3. Sheuld any defects which are not specified in this
standard happers, additicaal standard shall be decermined
by wuival agresment betwaen customer and Kyocera

4. Inspection canditions

Luminance : G0 Lux mimimum |,
Tnspection distance Z00 gw (from the zamplel
Teaperature 25 £ 3 °C

Mirection : right albaye

Definittion of Inspection | Pinhale, Bright spot The color of a small area is
item Black spot, Scratch rdifferent from the remainder,
Foreign particle : The phencmenon dese not change
with veltage.

Contrast variabion éThe color of a small area 13
‘different from the repainder,
: The phenosenocn changes with

'I'i.'l.l'lﬂ_h"E.
Folarizer { Scratch, é Seratch, Bubble and Dent in the
Bubhle, Dent ) polarizer which can be ohserved

in on J off state.




2iS5tandard

Inspection item

laaa.

Judgewent standar:d

Pinhole, Bright spot
Black spot,
Foreigm particle

—

i
) d=0a+hbd 3
Category Slze (mm) Acceptahle nuober
i d = 7 negleeted
E 0.2 < d = 0.3 i
C 0% < o = 0.5 3 I
D 0.4 < d ] {
acratch, Fereign particle .
Wideh (mm} Length (om) dcceptable Fn.]
A ¥ o= 003 L neglected
H L = 2.0 negleoted
C 0.0%3< ¥ =0.1 o o= L& 4.0 3
i 4.0 = L 0
E 0.1 = W — decoording 1o
" Cilreular ©
Cantrast variation
d=Ca+b) S 2
Category Size (mm]) Acceptable number
i d = b3 nr.u:]m:'[ed
B 0.5 =< d = 0.7 i
C 0.7 < d i




Inspection item

Judgenent standard

Polarizer [ Scratch,
Bubble, Dent

{1} Scratch ]
L
I )
O Wideh (em) Length (mm) Arceptable Ro.
A ¥ o= 0Ll - iteg lected
i L= 5.0 neglected
0.1 =< ® =0.13
C a. < L 0
1] 3 < K —_ 0
{2yBubble € dent X
‘.‘ ':.'._:
f l -
T T W
I i
d=10(a+b} /2
Categary Size (nm} Acceptable number
A d & 0.2 neglestsad
B B2 < d = 0.3 5
G B3 < d = 0.5 3
i 0.5 < d ]




