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. MECHANICAL

1) Product No.
J Module Size

) Dot Size

) Dot Pitch

3) Number of Dots
} Duty

} LCD Display Mode

P T T T

DATA
73.28 (Wymm X 9218 (H)mm X 6.5 (D)mm
0.225 (Wymm X 0.225 (H)mm
0.24  (Wymm X 0.24 (H)mm
240 (W) X 320 (H) Dots
1/240
FSTN: O Black ond White(Normally White /Positive Image)

O Black and White(Normally White Paper Whnite
/Positive Image)

Rear Polarizer: O Transflective(Normal)

B) Viewing Direction
9) Backlight
10) Weight
11) Controller
12

13

(
(
(
(
(12) DC/DC Converter
(

) EL B/L inverter Ckt

O Tronsflective(High Transparency)
6 O'clock

EL B/L

52q(Included the FL B/L)
Excluded

Fxcluded

Built=in
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ABSOLUTE MAXIMUM RATINCS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
[ TEN SYMBGOL MIN MAX UNIT COMMENT
Fower Supply for Logic VDD-VSS| —-0.3 7.0 W
Fower Supply for LC Drive VEE-VSS | ~0.3 30.0 N
Input Voltage Wl -3 YvDD Y
Stotic Electricity - - - - Mote 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
ITEM WIDE TEMP.
OPERATING STORAGE
MIN. MAX, MIN. MAX.
Ambient Temperoture —-20 70 - 30 80
Hurnidity(Without
Condensation Note 2.3 Note 3.4

Note 1

Note

Note

Note

LCM should be grounded during handling LOM.

Background color changes slightly depending on ambient temperature.

This phenomenon is reversible.
Ta 2 70°C : 75%RH max
Ta > 70°C : Absolute humidity must be lower
than the humidity of V5%RH ot 70°C
Ta at =30°C will be < 48hrs, at 80°C will be < 120hrs
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BLECTRICAL CHARACTERISTICS

( VDD= 3.3+ 10% )

[TEM SYMBOL GONDITION MIN. | TYP. | MAX. | UNIT
VIH H level 0.8vDD - VDD W
Input Voltoge
VIO L ievel 0 -~ |0.2vDD| Vv
—20°C | 24.2 | 248t 250
1 /240| OC | 229 | 230 234
Recornmended VEE-VSS Duty
LC Driving Voltage (Vop) 25°C | 22.3] 22.7 | 231 |
(WIDE TEMP. LCM) (NOTEY) | 1/13
Blas | s4:c | 211 | 215 | 219 )
70°C | 203 | 207 | 21.1
VOD= 3.3V
IDD VSS= 0V —~ 0.2 0.5
VEE~VSS=22.7V
Power Supply Current FL@:7OHZ —  mA
PATTERN
IEE OEDEO®| 6.3 | 10.0
TRl REk
VEL= 2.3V
EL Power Supply Current IEL YELG= 0OV — 30 40 mA
: BLE=3.3V
Al REV.:
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OPTICAL CHARACTERISTICS

AT Vor
Cr(Contrast Ratio) &(viewing Angle)p({Viewing Angle)
TEM 0°C 25'C 50°C 25°C 25°C
MODE MIN. T TYP. | MING | TYP. | MIN. T TYP. | MIN, | TYP. | MIN. | TYP.
S J - 9.0 - 9.0 - 6.0 - 66 - 83
H L - 9.0 ~ 10.0 - 7.0 - 84 - 79
NOTE NOTES NOTES
NOTE :
S: TRANSFLECTIVE(NORMAL}
H: TRANSFLECTIVE(HIGH TRANSPARENCY)
Jo NORMALLY WHITE
L: NORMALLY WHITE(PAPER WHITE) AT 0—0" 9=0°
ITEM SYMBOL | CONDITION | MiN, | TYP. | MAX. | UNIT NOTE
~20°C - | 3o000] 4500
0°C - | 1100 | 1650
Response Time (rise) Tr 25°C - 300 | 450 ms NOTE 2
50°C - 1150 | 225
70°C - | 100 | 150
-20°C — | 2800} 4200
o'C - | s00 | 800
Response Time (fall) Tf 25°C - 200 ; 300 ms NOTE 2
50°C - | 100 | 150 |
70°C - 80 120
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| (NOTE 1)

Definition of Qperation Voltege{¥op}
SELECTED WAVE

SELECTED WAVE

Delinition ol Response Tirme(Tr Ti)

L00% 1008 F-------= !
NON-SELECTED WAVE
) o HOM—SELECTED WAVE |
Eé] Crifax -—-—-~-— ECI’MMI ———————— |
S ! T
3 ; I
[ ; =
o : =]
i 1
Vop APPLING VOLTAGE Vo #PPLING VOLTAGE
{positive type) {negative 1ype)
*Conditions
Viewing Angle : 0O
Frame Freguency @ 7(0Hz
Appling Waveform : /N duty 1/a bias
(NCTE 2)

NOH-SELECTED SELECTZD NON—-SELECTED NGO~ SELECTED SELECTED NGHN-8EZLECTED
CONDITION LONDITION . CONTITIGN CONDITION . CONDITION CONDITION
\ | |
! 1 1 I 1 * 1 | 1 1
_r| | 1 ! } ’ E
1 | I w | I i
1 P 1 | 1 g & 1 1 |
t i | [k | 1 ] b 1 1
= gl -3 I I Zz =i I I
g = | | i o =1 I |
& I i I E o I | [
& 1 I ' & 1 1 ]
= 1 1 | 1 o =1 I
[} I | EH ] | I
T Tf 1 T
Rige Lime Fall bime Rize Lins Fall Llime
[ positive typa) (negalive type)
*Conditions
Operating Voltage : Vop
Viewing Angle (#2} : {00}
Frame Frequeney : 7OHz
appling Waveform @ /N duly 1/a bias
(NOTE 3)

Desecription of Mgaguring Fgquipment and Driving Weveforms

TUNGSTEN LAMP BRICHTNESS CONST, ‘ - )
(R;flectance) SPOT METER TEMD. Multiplex Driving { 1/N duty 1/ bias )
{Transilectance) CHAMBER [
(a8
. 2
p \_‘\ = i a)vep
SR D e Ttaver
, % i X
g I SELECTED
______ - - — - - - [ ~RLL -
— WAVE
\ - L -
| . — —
180l Sample Stage {1-2/a)¥ap ] )
\"-5_“__‘. = T{L/a)Vap
{1-2/2)Vop (L/a)vop
TUNGSTEN LAMP J
(Transmittance} (/N 'NON—SELEC'E'Fﬂ
WAVE
Q.A. REV.:
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(NCTE 4)

Definitien of Viewing Direction

12:00

Definition of Contrast Ratio {{ir)

FELRCTED WAVE

F:00 w 3: 00
I
g: 00
(NOTE 5) PE AR
Definition of Viewing Angle 12: 00
i :
R-L Direstion F—R Direstion LEFT I RIGHT
5:20 . 200
¢ ¢
|
FRONT
&:00
*For This Producl i
i L The Viewing Direction Is & O'clock
, So §1 > 82
= 8 +6:
*Conditions
Operating Voltage : Vop
Frame Frequeney : 70Hz
appling Waveform : 1/N duty 1/2 bias
(NOTE &) Contrast Ratio : larger than 2

EELECTEDR WAVE

NON-SELECTED WAvE

Viewing 4ngie : ©
Frame Freguency
Appling Waveform :

Ttz

i
e NON-SELECTED WAVE
9 8
o 5, H
E E
g 3
E % i Cr
b - | I,
Yop VOLTAGE Vop VOLTAGE
{positive type} (negative type)
Contrast Ratic : Cr=A/B
“Conditions

1/8 duty 1/a bias

REV.:

1.0

Q.A.
JB

HANTRONIX, INC.
10080 BUBB RD.
CUPERTINO, CA 95014

HDM2432TS-T

SHEET 7 OF 15

DATE:

4/9/99




BLOCK

DIAGRAM

FLM,CLT

240}

COM1

240X320
LCD PANEL

COM240

SEG3Z0

SEGT

DO~ 3,CLT,CL2

EL B/L DRIVING CKT

i

|

]

|

vovs
BIAS

CIRCUIT

1A ¥
DREA

-

R

318 ¢l
SSA

dan Ol —m-

EEANNCE
¢d

# M SIGNAL SHOULD BE SUPPLIED BY USERS

N1 ¢ -

110
<10
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INTERNAL PIN CONNECTION

Pinyg | Symbol | Level Function
1 CL2 | H/L | Data Shift Clock Signal
2 CL1 H/L | Data Latch Clock Signal
3 FLM H/L | Frame Signdl
4 M H/L | Alternate Signal
5 DO H /L
° = /L Display Data
7 D2 | H/L
8 D3 H /L
9 VEE — Power Supply for LCD (+V)
10 VDD — Power Supply for Logic
11 VSS — | Power Supply (QV)
19 BLE ~/L | H: EL Enable ; L. EL Disable |
13 | VELG | — | Power Supply for EL (GND,OV) :
14 VEL - Power Supply for EL (+)
L Xp —
16 7 — ,
- v - Touch Panel Connection
18 | Yp -
HANTRONIX, INC. | &% REV: SHEET 9 OF 15
cué(E)%STC}r\Elgg,BgA%%014 I8 10 HDM2432TS-T DATE:  16/09




POWER SUPPLY

VDD |
"j?f-+3.3v
VSS
R
POR {gz‘r* VR = 4+30v
| R2
VEE ,
=+3.3V (I £)
. . 3.3V (EL ENABE_;
=+0V (EL DISABLE)
VEL
J_?ES\/
VELG
TR
|
EL B/L

R1+VR+R2=10~20KQ

Al
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TIMING CHARACTERISTICS
8—1 INTERFACE TIMING

@ VO0=33v+10%, To=-20~70%

Item Symbol | Test condition | Min. | Typ. | Max. | Unit
Clock Cycle iC Fig.a 500 - - ns
3CP Pulse Width TSWH,LSWL T'ig.a 240 - - ns
Data Set Up Time tDsu Fig.a , Fig.b 240 - - ns
Data Hold Time tDHD Fig.a , Fig.b 240 - - s
SCP Rise/Fall Time tr tf Figa , Figb | - - 50 ns
LP Rise Time tLRP Fig.a 240 - - ns
LF Fall Time tLFP Fig.a 240 - - ng
LP Pulse Width LW Fig.a 240 - - ns
3CP To LP Delay Time t5L Fig.a 50 - — ns
LF To SCF Delay Time tLs g a 130 - — ns
LF "H" Pulse Width tCWI Fig.b 40 - - ns
LP "L" Pluse Width 1CWL Fig.b 170 - - ns

tC
1SWL tSWH
— .
o B w 7 %07
Lo 0% N / \
tr tf
5L LW 1S
L tLFP ’S
tLRF HEE tDHD
DO~D3 b4 h
Fig a Interface timing (SEGMENT}
tCWH

0%
CL1

Fig .

b

Interface timing (COMMON)
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POWER ON/OFF TIMING

O~ 50ms

YD VSS

2.85v -+

Signal vss

20ms min.

5“ 2.85V

O~50ms YSS VDD

VES Signal

0 rmir. .

VEE LR I/

POWER ON

The missing pixels may occur when
power interface timing sequence,

b WSS WEE

FOWER OFF

the LCM is driven beyond above

Q.A. REV.:
HANTRONIX, INC.

10080 BUBB RD. JB 1.0
CUPERTINO, CA 95014

SHEET 12 OF 15

HDM2432TS-T DATE:
4/9/99




DISFLAY PATTERN

ala D12 sE63z0

ala NN SEG319

ola oo

o D [ e

| 2y [l )

W | ey |

[y ) [

SN a8

5|5 Sls| sEcoo?

S Q12| sEGooT

Frst oata /8 8 2 2
g 2 223
[ LA ]
240 X 320 Dots Matrix
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(2) NOTE:

e SAFETY
i.if the LCOD panel breoks, be careful not to get the liquid crystal to touch
your skin.
2.1f the liquid crystal fouches your skin or clethes, please wash it oif
immediately by using soup ond waoier,

» HANDLING
i.Avoid static electricity which caon domage the CMOS LSI
2.0a not remove the panel or frome frorm the module.
3. The polarizing plote 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
scrateh the surfoce of plate.
5.00 not use ketonics solvent & Aromatic solvent, use with a soft cloth
soaked with a cleaning naphiha scolvent.

o STORAGE
1.5tare the panel or module in a dork place where the tempercture
is 25°C+5C and the humidity is below B5% RM,

2.00 not ploce the medule near orgenics solvents or corresive gases.
3.00 not crush, shake, or jolt the module.

o TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month ofter the orrival of controcted commodity
at the buyer's factory site.
2 Applicable warrant period
Tne period is within twelve months since the date of shipping out
under normal using and storage conditions.

o THE OPERATING LIFE TIME OF BACK LIGHT
EL ¢ 1,700HR FOR AC 100 Vrms 400 Hz 20°C 80% RH
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