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1.MECHANICAL DATA

{1) Product No.

{(2) Module Size

(3) Dot Size

(4) Dot Pitch

(5) Number of Dots
(6) Duty

(7) LCD Display Mode

Rear Polarizer:

FSTN:

HDG320240

883 (W)mm X 691 (H)mm X 2.2MAX (D)mm
0.225 (W)mm X 0.225 (H)mm

0.24 (Wymm X 0.24 (H)mm

320 (W)

1/240

[]1 Black an

0O Black an
Positive

X 240 (H) Dots

d White(Normally White /Positive Image)
d White{Normally White,Paper White/
Image)

O Transflective(Normal)
O Transflective(High Transparency}

(8) Viewing Direction 9 Q'clock
{9) Backlight W/0
(10) Weight 24.5 g{Approx)
{11) Controlier Excluded
(12) DC/DC Converter Excluded
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(1) ELECTRICAL ABSOLUTE RATINGS
GND=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VOD—GND | ~0.3 7.0 \'
Power Supply for LC Drive VLCD—~GND| —-0.3 36.0 ¥
input Voltage Vi —-0.3 MOD+0.3] ¥
Static Electricity - - - - Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
Wi .
ITEM DE TEMP
OPERATING STORAGE
MIN. MAX. MIN. MAX.
Ambient Temperature —-20 70 —-30 80
Humidity{Without
. Note 2,3 Note 2,4
Condensation

Note 1

Note 2

Note 3

LCM should be grounded during handling LCM.

This phenomencn is reversible.

Ta = 70C :
Ta > 70C :

75 %RH

max

Absolute bhumidity must be lower

than the humidity of 75%RH at 70°C

Note 4

Ta at —30°C will be

< 48hrs, at B0°C will be < 120hrs

Background color will change slightly depending on ambient temperature.
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3.ELECTRICAL CHARACTERISTICS

(VDD = 3.0V £+ 10%)

ITEM SYMBOL CONDITION MIN. TYP, MAX, UNIT
VIH H level 0.8vD0D - VDD v
fnput Voltage
VIO L level 0 - 0.2vDD Y
=20°C 17.3 17.5 17.7
1/240| 0C | 157 | 158 | 16.1
Recommended VLCD—GND Duty
LC Driving Voltage (Vop) 25'C | 15.2 | 15.4 | 166 |
(WIDE TEMP. LCM) 1/12
Bias | spc | 144 | 146 | 148
70°C 13.5 13.7 13.9
VDD=3.0V
IDD GND=0QV - 0.1 0.3
VDD-GND=15.4V
Power Supply Current FLM=70Hz mA
PATTERN :
ILCD UmEpDEOMm - 0.55 1.0

EOEBRCERO
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4.0PTICAL CHARACTERISTICS

AT Vop
ITEM Cr(Contrast Ratio) 8(Viewing Angle}|#(Viewing Angle)
-20C -0'C 25°C 50C 70°C 25C 25C
MODE MIN, [TYP.[MIN. | TYP.|MIN. [TYP.|MIN.[TYP.IMIN. | TYP.| MIN. TYP. MIN. TYP.
z | 1 |25(30]35/40|50|s5[30|35]20j25| - | F3X | - | 430
note NOTE & NOTE 5
NOTE :
Z: OTHER
T: NORMALLY WHITE(9 O'clock)
AT =0 o=0"
ITEM SYMBOL | CONDITION MIN. TYP. MAX. | UNIT NOTE
-20'C 5200 | 6700 | 10000
0°C 950 1200 | 1800
Response Time (rise) Tr 25C 280 | 350 500 ms NOTE 2
50C 130 160 250
70°C 80 100 150
-20C 3400 | 4300 | 6500
oC 550 700 1000
Response Time (fall) Tf 25C 200 | 250 350 ms NOTE 2
50°C 70 90 140
70°C 30 70 10
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(NOTE 1)
Definition of Qperation Voltage(Vop)
SELECTED WAVE SELECTED WAVE
100% [— 100% F———————=
NON—SELECTED WAVE
4 4 NON—SELECTED WAVE
‘é’ Criax |-———=— E CrMax —————
& 5
i &
I L
Yop APPLING VOLTAGE Vop APPLING VOLTAGE
{positive type) {negative type)
+Conditions
Viewing Angle : D
Frome Fregquency : 70Hz
Appling Waveform : |/N duty 1/a bias
(NOTE 2)
finition of
NON-SELECTED SELECTED NON—SELECTED NON-SELECTED SELECTED NON-SELFCTED
CONDITION CONDITION ~ __ __ CONDITION CONDITION CONDITION CONDITION
i1 =T -, T T
| 1 i I ! |
t + 1 t + |
N A AN
%] = I |
Sy N\E e O\ |
- I I I E |3 | [
g | 1 | 1 g | |
& | h i : [ : \__‘_
1 | | |
| Tr T Tr T
Rise time Fail times Rise time Foll time
{positive type} {negative type)
=Conditions
Operating Voltage : Vop
Viewing Angle {8,¢) : (0,0)
Frame Frequency : 7OHz
Appling Waveform : I/N duty 1/a bias
(NOTE 3}
ripti iving Wavef,
TUNGSTEN LAMP BRIGHTNESS CONST. . i -
(Reflectance) SPOT METER TEMP. Multiplex Driving ( /N duty 1/a bias )
{Transflectonce) CHAMBER T
g 1
{1 /a)vop
{1/0)Vop
o
2
WAVE
1/fr
{1-2/a)Vop ! |
T {1/a)vop
{1-3 fa)vop | {1/a)Vop
TUNGSTEN LAMP
{Transmittonce) AN HON-—SELECTED
WAVE
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(NOTE 4)

in frection
12: 00
00 300
6:00
(NOTE &)
- REAR
Jefinition of Viewing Angle 12: Q0
R-L Direction F-R Direction LEFT RIGHT
P 9:00 3:00
[ ¢ a &5
FRONT
6:00
+For This Froduct '
[ 1 FI 1R The Viewing Direction is 6 Q'clock
So &1 > 92
=8 + 92
+*Caonditions
Operating Veltage : Vop
Frome Freguency : 70Hz
Appling Waveform : 1/N duty 1/a bios
(NOTE 6) Controst Ratio : lorger thon 2
Definiti {_Contrast Ratic (Cr)
SELECTED WAVE SELECTED WAVE
|
100% NON—SELECTED WAVE
HON—SELECTED WAVE
a g
£ &
& &
2 4]
& or & cr
1 - H
Vop VOLTAGE Yop YOLTAGE
{positive type) (negative type)
Contrast Ratio : Cr=A/B
+Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bios
Q.A. REV.:
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5. BLOCK DIAGRAM

15~18 D3~DO r B B ]
3.4 V3.V4 i |
| : i
10 CL2 | f I
12 cl1 '
11 M LA Ldl L
13 DISP_OFF , SEGMENT SEGMENT
' DRIVER 1 DRIVER 2 '
9 FLM I %¢ %& |
1,6 VLCD{V1),GND{V2) l |
_l\
A COMMON
2.5 VB,VS | = oriver 1 1169 |
,_./
| 320 X 240 DOTS LCD |
! L ] CcoMMON _Iso\ F
8 VDD _/1\ DRIVER 2 / |
7,14 GND N
K |
| !
SEGMENT DRIVER : LC4104C
| COMMON DRIVER : LC4102C I
— — _— _— - . _ o o _ o _ 4
Note

1)Controller and bias voltage supply circuit are not inciuded.

2)VLCD(V1),GND(V2),V6,V3,V4 and V5 are power supply voltage for LCD.
(VI>VE>VI>VASVE>V2)
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6. INTERNAL PIN CONNECTION

PIN NO.J SYMBOL FUNCTION
1 VLCD(V1){ Bias voltage(liquid crystal drive voltage)
2 V')
3 V3
Bias voltage(VI>VE>V3>V4A>V55>V2)
4 V4
5 V5
6 GND{V2) | (GND: OV)
7 GND ov
8 vDD Power supply voltage: +3.0V typ
9 FLM Frame signal(sync. Of display)
10 CL2 Display data shift clock
11 M LCD drive signal{AC signal)
12 CL1 Display data latech signal
13 DISP OFF | Display ON/CFF control signal{"H": Display ON,”L”:Display OFF)
14 GND ov
15 D3
16 D2
Disptay data
17 D1
18 DO
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7. POWER SUPPLY

1/12
BIAS
VLCD .
IC1 1
R1 r | R3 Cl==
n —A,
R1 | | R3 Cl=
i —AM
L | Cl—= 4
o R2§ . Cl=
L3 —Ay
R1§ Cl=
_tj/
GND l

VLCD(V1)
V6
V3
LCD
MODULE
V4
V5
GND(V2)

IC1 :LP324M(NATIONAL SEMICONDUCTOR)
R1 :22(KOHM)+0.5%, R2 :180(KOHM)42% R3 :4.7(CHM)+5%
Cl : 2.2-4.7(uF)

Note :

These are general values.
In case to decrease LCD driving voltage with minimizing bias
value,set these values with check display to avoid display's

deterioration (response etc).
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8—1.INTERFACE TIMING

8. TIMING CHARACTERISTICS

@ VDD=3.0VE10%, To=-20~70 ¢

Item Symbol | Test condition | Min. | Typ. | Max. | Unit
CLZ Cycle Time tC Fig.a 82 - - ns
CL2 Pulse Width {SWH, 1SWL Fig.o 58 | — | — | ns
CL2 Rise/Fall Time tCR,1CF Fig.o - - 20 ns
Dato Set Up Time tDsU Fig.a , Fig.b 100 - - ns
Data Hold Time 1BHD Fig.o , Fig.b 30 - - ns
CL1 Cycle Time tL Fig.b 250 - — ns
CL1 "H" Pulse Width tLWH Fig.a , Fig.b 100 - - ns
CL1 Rise/Fall Time tLRtLF Fig.b - - 30 | ns
CL2 To CLY Delay Time tCL Fig.a 30 - - ns
CLY To CLZ Delay Time tLC Fig.a - - 200 | ns
FLM TO CL1 SETUP TIME tFLS Fig.b 30 - - ns
FLM TO CL1 HOLD TIME tFLH Fig.b 50 — - ns
tC
tSWL tSWH
90% -
cL2 :,Z 10% V] i / N
tCR  iCF
tCL tLwWH .t
tOSU tDHD
—
DO~D3 X ]
Fig . a Interface timing (SEGMENT)}
iL
tLWH
90% = i_l
oL _/ Sc 10% /
tFLH tR,|

s

I

FLM 7

4

Fig . b Interface timing (COMMON)
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8—-2.TIMING CHART OF INPUT SIGNAL

1/4F

&%)
b
~
(=]
N
[ye)

5
L]
N

FLM

240
CL1 |—|
FLM

4

i
1
1

——
o
——

o
e
-
-
—

[

)

CL1

S IS b
]

—
e J U LTI

CP x (320/4) pulses

]
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8—3.POWER ON/OFF TIMING

0.8vDD 7( £.9vDD
VDD ZND 0n~50ms 0~50ms _J GND VDD
N\ A
. é&\\\ ___________ // ‘
ignal GND GND Signal
. 20ms min 0 min ’
VL.CD / \ ViLCD
GND GND
. 20ms min 0 min.
DISP OFF e kY DISP OFF
GND GND
POWER ON POWER OFF

The missing pixels may occur when the LCM is driven beyond above
power interface timing sequence.
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B—4.DISPLAY PATTERN

Columnl Column2 Column3 Column4 Column320
Row 1| 1+1 102 1.3 14 F-—-+4 1320
Row 2| 21 22 243 i
Row 3| 31 33 i
| !
r :
| DO: (1+4)v(1+8) ++ ¢+ +(240+320)
DY (13)8(1+7) =0+ +(240-319) |
| D2 (1-2)v(1+6) «++-+(240-318) |
D3 (1+1)n(1+8) «eeee(240+317) :
I {
I t
Row 240| 2401 Feeemmmm o 240 %320
1 | ——
*(1,1)
18
LCD INTERFACE /
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9.RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
HIGH TEMP. . Appearance
! Storage 70C | 120HR without defect
LOW TEMP. _ane Appearance
2 Storage 20°C | 120HR without defect
HIGH TEMP. & | 40 A
ppearance
3 gltgbo;euw' 90%RH 120RR without defect
THERMAL —20°C, 30min —=25'C,5min Appearance 5
4 SHOCK (:;;:?Iec)’ 30min—25°C.5min | yithout defect cycles
A REV.:
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NOTICE:

® SAFETY
1.1f the LCD ponel breaks, be careful not to get the figuid crystal to touch
your skin.
2. the liquid crystal touches your skin or clothes, please wash it off
immediately by using soap and water.

* HANDLING
1.Avoid static electricity which can damage the CMOS LSI
2.Do not remove the panel or frame from the module.
3.The polarizing plate of the display is very fragile. So, please handle
it very carefully.
4.Do not wipe the polarizing plate with a dry cloth, as it may easily
scratch the surface of plate.
5.Do not use ketonics solvent & Aromatic solvent, use with a soft cloth
soaked with ¢ cleaning naphtha solvent.

* STORAGE
1.Store the panel or module in a dark place where the temperature
is 25'CxE57C and the humidity is below B5% RH.
2.Do not place the module neor organics solvents or corrosive guses.
3.00 not crush, shake, or joit the module.

* TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month after the arrival of centracted commeodity
at the buyer's factory site.
2.Applicable warrant period
The period is within twelve months since the date of shipping out
under normal using and storoge conditions.
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VIEW L1, | o @ i
DIRECTION (12.0) M._ \ NE
ﬂm“cou _ W ]
! ¢
1 i
il |
! [
u_. T — e — T |
ACTIVE AREA 76.785 35075
VIEMNG AREA 79.8 2.0
MAX 1.0 88.340.3
SUPPORTING TAPE (6:00)
)
g
Note:
g (6.0) 83.340.3 M 1. RESCLUTION : 320x240 DOTS
CONDUCTER SURFACE e N 2. COG IC : COM LCA102C
3]

SEG LC4104C

0.225

0.24

0.22%

(1.0

F1.0X17/=17.04+0.2

(.0)
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