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4.

ABSOLUTE MAXIMUM RATINGS

4.1 ELECTRICAL ABSOLUTE MAXIMUM RATINGS Vss=0Y:Standard
ITEM SYMBOL MIN. MAX. UNIT COMMENT
Power Supply for Logic VYDD-VSS 0 6.0 y
Contrast Adjustment Voltage VCON-VSS 0 6.0 v
Input Valtage Vi ~0.3 VYDD+0. 3 ) Note 1
Input Current 1 0 1 A
Static Electricity - - - - Note 2
Note 1 DISP OFF, FLM, CL1, CLZ, UDO~UD7, LDO~LD7
Note 2 Make certains you are grounded when handling LCM
4.2 ENYIRONMENTAL ABSOLUTE MAXIMUM RATINGS
OPERATING STORAGE
[TEM MiN. MAX. MIN. MAX. COMNENT
Ambient Temperature §°C 40°C ~20°C §0°C Note 2,3
Humidi ty Note 1 Note 1 Without condensation
2.45 n/s” 11. 76n/s*
Vibration - (0. 25G) - (1.2G) Note 4
Note §
29.4 m/s® 490 m/s®
Shock - (3G) - (506) XYZ directions
Note §
Corrosive Gas Not Acceptable Not Acceptable

Note 1 Ta=40°C : 85%RH max.

Ta>40°C : Absolute humidity must be lower
than the humidity of 85%RK at 40°C

Note 2

Note 3

This phenomenon is reversible.

Note 4

Note §

Note 6

5Hz~100Hz (Except resonance frequency)

Ta at -20°C-————— <48h, at 60°C-———<168h

Background color changes slightly depending on ambient temperature.

This module should be operated normally after finish the test.

When LCM is operated at 5°C, the life time of CFL will be reduced.

Need to make sure of value of IL and characteristics of inverter.
Also the response time at 5°C will be slower.
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§. ELECTRICAL CHARACTERISTICS

5.1 ELECTRICAL CHARACTERISTICS OF LCD ¥ySS = oV
ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
YDD-Y$S8=3. 3V S 3,13 3.30 5.25
Power Supply Voltage Voo )
YDD-YSS=35. 0V 4.15 5.00 3.45
Contrast Adjustment Voltage - -
(Note 1) YCON 0.8 2.8 ki
lqpul_Voltage for Logic Vi H level 0. 8YDD - Yoo v
Cireuits (ote. 1) "L level 0 - {0.2v00
ot 3)' YDD-Y$S=5. OV - (150) | T.B.D
Power Supply Current (Ngt: 3 )] mA
‘ YDD-VS8S5=3. 3V - (330) T.B.D
[con(Note 4) | Vcon=0.8~2.8V - - (20)
{nput Leak Current LA
tin (Note 2) | Vin=YDDorVSS - - T.B.D
Ta= §°C. 6=0° | (0.8) - - '
Contrast Adjustment.Yoltage Vo v
N =98" =0° - -_
(ote 5) Ta=25"C, ¢=0 (1.8)
Ta=40°C, ¢ =0° - - (2.3) ‘
Frame Frequency (Note 6) fFLM - { 60) (120) (130) Hz -

(Note 1) In proportion as the YCON yoltage decrease the brightness will increase.
(Note 2) DISP OFF. FLM. CLi, CL2, UDO~UDT, LDO~LDT

(Note 3)  fFLM=120Hz, Ta=25°C,

(Note 4)  VCON

Display pattern:Checker pattern.

(Note 5) Recommended Contrast Adjustment Voltage fluctautes about 0.3V by-each module.
(Note §) Need to make sure of flickering and rippling of display vhen setting the Frame
Frequency in your set.

_(Note 7) Rush Current of Power ON : (2APeakx 25ms)
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5.2 ELECTRICAL CHARACTER!STICS OF BACKLIGHT

ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Lamp Voltage VL - (700) - ~Yrms Ta=25°C
Frequency L T.B.D (60) T.B.D kliz
Lamp Current (1Lamp) IL T.B.D (4. 5) (5.0) mA Ta=25C
Starting vs - - = B9
discharge Voltage (Note 2) (1600) Vras Ta= §€
(Note 1) Please design your lamp driving circuit (inverter) according to the above
specifications, and inform llitachi of it.
(Note 2) Starting discharge voltage is increased when LCM is operating at lower temperature.
Please check the characteristics of your inverter before appling to your set.
(Note 3) Average life time of CFL will be decreased when LCM is opreating at lower temperature.
(Note 4) Under lower driving frequency of an inverter, a certain backlight systenm (CFL & CFL
" reflection sheet) may generate a sound noise. Befare designing the inverter,
please consider the driving frequency and the noise.
(Note 5) When ICFL is used over 4.5mA, it may cause uneven contrast near CFL locatjon, due to

heat dispersion from CFL.
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6. OPTICAL CHARACTERISTICS
6.1 OPTICAL CHARACTERISTICS OF LCD

Ta=25"C (Backlight On)

ITEM SYMBOL CONDITION MIN. TYP. MAX. | UNIT NOTE
Viewing area P2-¢1 8 =0° ,k=2.0 - (40) - deg 1).2)
Contrast ratio K ¢=0°,6=0° 15 (30) - - 3).5).6)
Response time (rise) tr $=0° , =0° - (170) - ns 4)
Response time (fall) tf $=0° , 6=0° - (130) - ms 4)
Color tone X - 0.57) - -
(Primary color) Red
y - (0. 33) - -
X - (0. 29) - -
Green o
y $=0 - {0. 55) - - 1)
0=0°
x - 0.17) - -
Blue
y - (0.14) - -
X - (0.29) - -
Yhite
y - (0. 30) - =
(Measurement condition : Hitachi standard)
Note 1)~1T) : See next page.
Electron Tube & Sh,
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Note 1. Definition of Oand ¢

Note 3.

(Normal)
Viewing direction
2 - K=
¢!
2 QP
y(6=180° )
\i
O Bl
- w
s
=
=
/= B2

Note2. Definition of viewing angle ¢1 and ¢2

K A

20

$1<0° <¢2

6l

—
-

$2

Contrast ratio K vs viewing angle ¢

Note 4. Definition of optical response time

Definition of contrast “K°

Brightness on selected area (Bl)

Brightess‘on non-selected area (B2)

(B1)

A /

(Di="K")

$=0° , 8=0°
(B2)

(Di="L")

.
-

Operating voltage

Ner
¢

N
ﬂ[{,) !ESensor
Back 1ight S

Senser :

Non-selective state

Selective state

Non-selective state

w

3

S 1100%|90%

g ! 10%

Eg

tr > tf
Rise time Fall time
Note 5. Hitachi will not do 100% inspection for minimum value. .
. Minimum value is for reference.

Note 6. - Hitachi will do sampling inspection for minimum value.
Note 7. The LCD driving voltage should be adjusted at the voltage

where the peak contrast is obtained.

$=0° , 6=0°

BM-7 or correspondence
equipment
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6.2 OPTICAL CHARACTERISTICS QF BACKLIGHT

ITEM MIN. TYP. MAX. UNIT NOTE
ight . B. - 2 [L=4. 5mA
Brightness T.B.D (70) cd/m Note 1).2)
Rise Lime - 5 - Minute IL=4. SmA
Brightness 80%
. . . Undermentioned
- - +
Brightness Uniformity +30 b4 Note 1), 4)

(Measurement condition :

CFL : INITIAL, Ta=25°C
Display data should be all “ON”

The LCD driving voltage should be adjusted at the voltage where the
obtained, when set pattern is all "Q

(Note 1)

{Note 2)

(Note 3)

Brightness control : 100%

Y=225 Y=1200 Y=2175

X=15 ”9——"%—"7-?
r2300 P2l PSPl
x=5 26— ——o—PlgFlo

(Note {) Definition of the brightness tolerance.

Measurement after 10 minutes from CFL operating.
Average value of 9 points (Note 3).

Hitachi standard)

Measurement of the following 9 places on the display.

<:: Max brightness or Min brightness - Average brightness

Average brighteness

>x100

peak contrast is
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7. BLOCK DIAGRAM

CN1
. A fuffer DTSP - OFF
 |O—>
L2 O
DISP - OFF | O+ ] |
— Column driving cireuit (Upper)
Buffer 0 - S
~ =
i~ | L XL,
UD0 md [:> bl F
l 31
sl
:XM LLCD PANEL
B g TR R
Buffer 2 (301
a5 v
LD7~ Z 1X600
w | BD El
iy [ =]
] R LREEL L =
S =
—| Column driving cireuit (Lower)
5 A 4 y 3 A
wp O Power
vss | Of—{Supply
YCON Circuit
\_/
M) CFL
VCFL —(_ )
vss CE;
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8.

INTERFACE TIMING CHART

8.1 TIMING CHART

Note(1)

CL1 l
Demy data X1 < X2
w1 ' 88068
Y2393
uDe OO0 —
: Y2384
- OO0
Y2399
000 8080
Dumy data_ [Y8  YiB X301 moo) X302
LD7 G
LD6
|
(
LD1
Y2407 Y2415
w X OXEXO 8066 S
Y2408 Y2416 Yagao
FLM
(Reduct ion) [ _
CL1 [ " H ﬂ ﬂ b ] ] ] D) ] n ”
» (300+n) XT ,‘ '
FLM I Jf l
LI €13 € S D B T S ) 8§ ¢ X
%299 X300
LU O B S 68 T B )GD( X
X301 | X302 X599 X600
Note(l) : The interval of CL1 pulse must be same including the vertical blanking period.
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8.2 INTERFACE TIMING SPECIFICATION

(YDD=3. 3£0. 15V, VDD=5:0.25V, VSS=0V, Veon=0.8~2.8Y, Ta=+5°C~+40°C)

ITEM SYMBOL MIN. TYP. MAX. ~ UNIT
CL1 pulse width “If" tWHCL1 150 - - ns
Clock cycle time tCYC 50 - - ns
CL2 pulse width tWCL2 20 - - ns
Clock set up time tSCL1 110 - - ns
Clock hold time tHCL1 110 - - ns
Clock rise fall time tr, tf - - 80 ns
Data set up time tDSU 15 - - ns
Data hold time tDH 15 - - ns
“FLM™ set up time tFS 120 - - ns
"FLM" hold time tFH 300 - - ns
set up time tFSD 120 - - ns
hold time tFHD 120 - - ns
g tFS _|_tFH .
__ tFHD — tFSD
FLM i , » \l ‘
£WHCL :
. _ N tf
CL1 —\r /
L tHeLY _tSeLl
tr 1l e tf
- CL2 _____,Z \
tDSU R
' tDH -
UDO~UDT » TX ‘
LDO~LD?
o 210D 0-BVODS" wgasuRgHENT POINT X o jvo0 o2V
0.1VDD - 0.1VDD
I Electron Tube & Sh. :
Devices Division, | Date | Apr.12,7 96 No 3284PS 2708-—LMG99802WCC==0 Page| 8-2/6
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8.1 POWER ON/OFF SEQUENCE

tDLD ‘tDLD
y~ N 3. 15Y
VDD 3. 15V 7 Q
tCll - tCH
cLy 0-8%VDD }?//%/////////////// //7%.&.“\!90
ik i
tDLCr tDLCT
N
VCON 4" N
_ : tDLCs tDLCs ~
- Zﬁﬁ.axvm) o.axvm)l'-\
DISP - OFF Lo, 2x oD 0. 2% VDD | X
tLDH tLDH
tbor .1 1. tDOL
SYMBOL MIN MAX UNIT COMMENT
tbLD 0 ms
tCH 0 200 ns (Note 1)
tLDH ms
tDOr 100 ns
tDof 100 ns
tDLCr ms (Note 2)
tDLCE 0 ms
tDLCs 20 ns
(Note 1) Please keep the specified sequence because Wrong sequence may cause permanent
damage to the LCD panel.
(Note 2) Hitachi recommends you to use DISP - OFF function.

Display quality may deteriorate if you don't use DISP - OFF function.
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8.6 INTERNAL PIN CONNECTION

CN1 HIROSE : DF9B-41P-1V

PIN No. SIGNAL LEVEL FUNCTION
1 GND - GND
2 cL2 H—1 Data Shift
3 GND - GND
4 GND - GND
5 CL1 H— L Data Latch
6 FLM | First Line Marker
1 GND — GND
8 GND — GND
9 YbD - Power Supply for LCD
10 DISP - OFF H/L H:ON/L: OFF
11 GND — GND
12 GND - GND
13 GND — GND
14 LD?
15 LD6
16 LD5
11 LD4 /L Display Data (Lower Column)
18 LD3
18 LD2
20 LD1
21 LDO
22 GND - GND
23 GND — GND
24 GND - GND
25 UDO0
26 D1
217 UD2
28 D3 H/L Display Data (Upper Column) .
29 D4
30 UD5
31 UDs
32 D7
33 GND - GND
34 GND - GND
35 GND - GND
86 VDD - Pover Supply for LCD
37 VDD - Pover Supply for LCD
38 VCON - Contrast Adjust
39 N.C - -
40 GND — GND
41 GND — GND

CN2  IST : BHR-03VS-1 (Suitable Connector : JST SM0Z (8. 0) B-BHS)

PIN No. SIGNAL LEVEL FUNCTION
1 VCFL AC Power Supply for CFL
2 N.C - -
3 VS - GND for CFL

Electron Tube & -
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9. DIMENSIONAL OUTLINE
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