PRODUCT SPECIFICATION

HDM2432C-3

240x320 GRAPHICS
LCD DISPLAY MODULE
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1. MECHANICAL DATA

(1) Product No. HDM2432C-3
(2) Module Size 70.7  (W)mm X 90.2 (H)mm X 7.6 (D)mm
(3) Dot Size 0.061 (Wymm X 0.215 (H)mm
(4) Dot Pitch 0.076 (Wymm X 0.23 (H)mm
(5) Number of Dots 240RGB(W) X 320 (H) Dots
(6) Duty 1/320
(7) LCD Display Mode FSTN: Color STN Module
Rear Polarizer: Color Transmissive Type
(8) Viewing Direction 6 O'clock
(9) Backlight CCFL
(10) Touch Panel Included
(11) Weight 70.3g (Approx.)
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(1) ELECTRICAL ABSOLUTE RATINGS
GND=0V
ITEM SYMBOL MiN MAX UNIT COMMENT
Power Suppiy for Logic VDD—-VSS | —-0.3 7.0 vV
Power Supply for LC Drive VEE-VSS | —=0.3 36.0 vV
input Voltage v -0.3 [vDD+0.3[ V
Static Electricity - - - - Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP.
ITEM
OPERATING STORAGE
MIN. MAX, MIN. MAX.
Ambient Temperature 0 50 -20 70
Humidity(Without
. Note 2,3 Note 2,4
Condensation

Note 1

Note 2

This phenomenon is reversible.

Note 3

Note 4

Ta = 50C :
Ta > 50°C -

85%RH max

Absolute humidity must be lower

LCM should be grounded during handling LCM.

than the humidity of 85%RH at 50T

Bockground color will change slightly depending on ambient temperature.

Ta at —20°C will be < 48hrs, at 70°C will be < 120hrs
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3—1.ELECTRICAL CHARACTERISTICS

LCD
ITEM SYMBOL CONDITION MIN. TYP, MAX. | UNIT
Legic Circuit g
Power Supply VDD—VSS Ta= 25°C 3.0 3.3 3.6 Y
VIH H level 0.8vDD - VDD
Input Voltage v
VL L level 0 - 0.2vDD
0C 30.3 30.6 30.9
Recommended VEE—-vss |Duty=1/520 ]
LCD Driving Voltage (Vop) Bias=1/17 25C 301 30.4 30.7 v
50°C | 29.7 30.0 30.3
VDD-VSS = 3.3V
DG VEE-VSS = 30.4V - 0.56 1.0
Power Supply Current Ta= 25°C mA
PATTERN:
IEE Oos0OmO@sm -~ 033 1.0
EON0OECED
{ots A1 O
3
INVERTER of White Color - 80.5 —
INV--081 8 E E g '
Vin=10.2V PATTERN:
I =t.5mAms | (Dots Al
Off — 5.0 —
Surf 1 '
urface 2
LCM Luminance L PATTERN. cd/m
Dots All On
INVERTER | { e _ _
INV—081 OE““ée éohg 45.2
Vin=B.6V WN: —
| L =1.0mArms {Doé?f All
EENEE
Q.A.: REV.:
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S—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Used CCFL Rating Temp.=25C
ITEM SYMBOL MIN. TYP. | MAX. | UNIT REMARK

Lamp voltage Vi - 280 - Vrms -

Lomp current It - 1.5 - mArms -

Lamp power consumption PL - 0.42 - W {+1)
Starting voitage Vs - - 620 | Vrms -

Lamp fregucncy FL - 45-50 - KHz -

Lamp life time LL 10000 - - hrs | IL = 1.5 mArms (*2)

(#1) Power consumption excluded inverter loss .

(#2) Lomp iife time is defined as follows :

The finol brightness is ot B0% of original brightness .
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3—3.CHARACTERISTICS

OF TOUCH SCREEN

Used Touch screen Rating Temp.=25C
ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
Applied Rating Veoltage Vr - - - 7.0 v
Operating Temnperature Toer 20%~85% R.H. Max. 0 - 50
Avoid Dew Condansation C
Storage Temperature Tsto at Any Time —20 - 70
Resistance of Terminal R X Electrode 200 - 800 q
ETD
Electrodes Y Electrode 200 - 800
Linearity L - - - 1.5 %
Insutation R _ _ a
Resistance oFF Voo =25V 20 - M
Transparency T According to JS—-K7015 B2 85 — %
Surface Hardness Sy According to JS—K5400 3 - - H

Test condition : Touch screen is placed horizonally in ¢ vessel and no power is supplied to T/P.
Normal stote is temperature :

25+10°C, relative humidity : 60+25°C
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4. OPTICAL CHARACTERISTICS
4—1 Optical Characteristics of LCD

AT Vop
ITEM Cr(Contrast Ratio) 8(Viewing Angle)|¢(Viewing Angle)
gC 25C 50°C 25C 25C
MCDE MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP.
T M 105 13.5 16 20 7.0 10 - 90 - 54
note NOTE & NOTE 5
NOTE :
T: TRANSMISSION
M: FOR 6 O'CLOCK COLOR STN MODULE
AT  e=0" o=
iTEM SYMBOL | CONDITION MIN. | TYP. MAX. | UNIT NOTE
oC 800 1000 1200
Response Time (rise) Tr 25C 340 | 420 500 ms NOTE 2
50C 270 340 410
oC 380 | 450 540
Response Time (fall) Tf 25C 130 § 180 190 ms NOTE 2
50°C 70 a0 110
QA.: REV.:
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4—2 Color of CIE Coordinate

I[.=1.5mA Ta = 257
BRIGHTNESS
iTEM SYMBOL CONDITYON VALUE (cd/r‘nz) NOTE
X .495
Red 22.4
y 0.332
X (.296
Green i . 49.0
Color of CIE Y #=0", =0 0.519 Cotek
Coordinate X 0.172
Blue 15.2
¥ Q.167
X 0.310
White BO.5
v 0.350
Note® Measuring ot position 3 on Fig.] Tolerance : +0.05
CIE chromaticity diagram
Fig.1
0.9
0.8
0.7
0.6
05 G!\\
JISN
Y \\
0.4
A 1w N
R
03 / ]
L]
=
0.2 %
a4
0 [¢R| 0.2 0.3 G.4 0.5 0.6 0.7
b 4
A REV.:
HANTRONIX, INC. | © SHEET 8 OF 21
10080 BUBB RD. JK 1.0 HDM24 -
CUPERTINO, CA 95014 ) 32C 3 12/5/01




I L:]“ OmA

Te = 25C
BRIGHTNESS
ITEM SYMBOL. CONDITION VALUE (cd /) NOTE
X 0.498
Red 12.5
¥y 0.331
X 0.295
Green 27.4
y 0.520
Color gf CIE 4=0° . 6=0" Notes
Coordinate X 0.171
Blue 8.8
b 0.167
X 0.312
White 45.2
y 0.354
Note® Measuring at position 3 on Fig.1 Tolerance : +0.05
CIE chromaticity diagram
Fig.1
0.9
0.8
0.7
0.6
CA
0.5 71N
¥ N
0.4 P,
AT
R
0.3 //‘
A1 L
0.2
TR
0.1
0
01 02 03 04 05 08 07
»
AL REV.:
HANTRONIX, INC. |2 SHEET 9 OF 21
10080 BUBB RD. JK 1.0 HDM2432C-3
CUPERTINO, CA 95014 12/5/01




(NOTE 1)
Definiti { g tion_Veitoge(Vap)

SELECTED WAVE

BRIGHTNESS

APPLING VOLTAGE

{poaitive typa)

(NOTE 2)
Definition of Response Time(Tr. i}
MNON--SELECTED 4] NON—SELECTEQ
__CONDITION_ CONGHION o CONDITION.
1 [
i ! !
PN L
8 | wl [F-1 I T
AL AN
5 i ] i I
-1 1 | b 1 :
| 1
T S —Lu—l
Rise time Fail time
{poaitive type)

NON-SELECTED WAVE

BRIGHTNESS
:

APPLING VOLTAGE

{negative type)
+Conditions
Viewing Angle : 0
Frame Freguency @ 70Hz
Appling Waveform : I/N duty 1/a bios

HON-—SELECTED SELECTER NON—-SELECTED
CONDITON . COMNDITION -— CONDITION
f I |
1 | 1 I
+ } t 1
| | |
I
8 1 I I I
£ 18 |5 | |
g I I I I
E y! I i =
| |
Tr | T
Rise time Falf time
{nagatim type)
*Conditions

Operoting Veltage @ Vep

Viewing Angle {&8) : {0,0)

Frame Frequency : 7OHz

Appling Woveform : I/N duty 1 /a bias

g::mot;m‘ g’;:?:rgg 1C.E?:§T Multiplex Driving ( I/N duty 1/a bias )
{Tranafisctonce) CHAMBER I
f |
- U -“‘\ T {3/a)Vop
’/ 25 ‘lO' LCD al (1/°JV°P
------ - (Rl
i 1/t WAVE
1
\“ 180" Somple Stage (1-2/a)Vop | /o
~— T {t/a)vap
(1-2/a)vop {1,/a)vap
TUNGSTEN LAMP _[
{ Transmittonce) {1 /i }1./N) NON—“?:‘:;EECTED
A REV.:
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(NCTE 4)

Definit { Viewing Direct]
12:00
B:00 340
6: 00
{NOTE 5}
i View
- _ . LEFT
R-L Direction F-R Dirsechon 9:00
-7

*fFor This Product

REAR
12:00
RIGHT
3:00
FRONT
B: 00

] F —IR The Viewing Direction fs 6 O'clock
So 8 > 82
8 =8/ + 82
+«Conditions

Operating Voltage : Vop

Frame Frequency : 70Hz

Appiing Waveform : 1/N duty 1/a bias

(NOTE 8) Controst Rotio : larger than 2
Definition of Contrast Ralle (Cr)
SELECTED WAVE SELECTED WAVE
i
100% 2 NON—SELECTER WAVE
NON~—SELECTED WAVE
i3
& Cr B Cr
1 1
Yaop YOLTAGE Wop VOLTAGE
(positive type) {nagotive type)
Contrast Rotio : Gr=A/B
+Condltions

Viewing Angle : O
Frome Freguency :

Appling Waveform :

7OHz
1/N duty 1/a bios

Q.A.:

JK
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5.BLOCK DIAGRAM

2~9 DO~DT I L
1314 v2.93 i I

| [
17 CP L \f J 1
19 LOAD '
18 M | 2 U2 ] L
16_/DISPOFF ; SEGMENT | | SEGMENT

* DRIVER 1 DRIVER 3 '
20 FRAME % @ Q‘*& }
11 VEE l |
12,15 VI,V4 | ~|  CoMMon 160) |

' ‘ j DRIVER 1 4

| 240(RGB)X320 DOTS LCD | |

| - COMMON “|1 o !
10 0D 3 DRIVER 2 |- |
1.vsS N

1 |
1 HY ! |
2 GND ; < CCFL B/L 1

L - - - - - o o o o oo

Note :

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

2)VEE,V1,V2,V3,V4 and VSS are power supply voltage for LCD.
(VEE>VI>V2>V3>V4>VSS)
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6. INTERNAL PIN CONNECTION

CN1 : (FPC) PITCH 0.5mm WIDTH 10.5mm
PIN NO.| SYMBOL FUNCTION
Power Supply for Logic (GND)
1 VSS
Power Supply for LCD (COM/SEG Selecyed Level)

2 DO DISPLAY DATA
3 D1 DISPLAY DATA
4 D2 DISPLAY DATA
5 D3 DISPLAY DATA
6 D4 DISPLAY DATA
7 D5 DISPLAY DATA
8 D6 DISPLAY DATA
9 D7 DISPLAY DATA
10 VDD Power Supply for Logic (+3.0V)
1 VEE Power Supply for LCD (COM/SEG Selected Level)
12 V1 Power Supply for LCD (COM Non-—Selected Level)
13 V2 Power Supply for LCD (SEG Non—Selected Level)
14 V3 Power Supply for LCD (SEG Non—Selected Level)
15 V4 Power Supply for LCD (COM Non—Selected Level)
16 DISPOFF | Display Control L:off H:on
17 CP Display Data Shift Clock
18 M AC Signal for LC
19 LOAD Display Data Latch Clock
20 FRAME |[FRAME CLOCK

CN2 : BHSR-02VS—1(JST) (PIN1T—HOT;PIN2—GND)
1 H.V. Power Supply Voltage for CCFL
2 GND CCFL GND
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7. POWER SUPPLY

VEE

V1

V2
LCD

MODULE
V3

V4

VSS

1/17
VEE X _ BIAS
R1 101 CTJ‘
L R3 ‘|'
Mot R
1
R1  R3 T
* 1
1 ' Ccl1= 1
Cl== RZé B Ct==
" —VVY
L
RIZ Cl=
| e RS
. VW
R?' = Clr
VSS -
IC1 :LP324M(NATICNAL SEMICONDUCTOR)
R1 :22(KOHM)+0.5%, R2 : 287(KOHM)£2%, R3 ;4. 7(0HM): 5%
C1: 2.2—4.7(uF)
Note : These are general values.

In case to decrease LCD driving voltage with minimizing bias
value,set these volues with check dispiay to avoid display's
deterioration (response etc).
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8. TIMING CHARACTERISTICS

8—1.INTERFACE TIMING

@ VDO=3.0V+10%, Ta=—-20~70 ¢

ltem Symbel | Test conditien | Min. | Typ. | Max. | Unit
CP Cycle Time tc Fig.a a8z - - ns
CP Pulse Width tSWH,1SWL Fig.a 28 - - ns
CP Rise/Fall Time tCR,tCF Fig.a - — 50 | ns
Dotia Set Up Time tosy fig.a , Fig.b 100 - - ns
Dota Hold Time tDHD Fig.a , Fig.b 30 - - ns
LOAD Cycle Time tt Fig.b 250 | - ~ | ns
LCAD "H® Puise Width tLWH Fig.a , Figb 1a0 - - ns
LOAD Rise/Fall Time R, HLF Fig.b -~ - 30 | ns
CP To LOAD Detay Time tCL Fig.a 30 - - ns
LOAD To CP Defay Time tLC Fig.a - - 200 | ns
FRAME TO LOAD SETUP TIME tFLS Fig.b 30 - - ns
FRAME TO LOAD HOLD TME tFLH Fig.b Hho = - ns

iC
. tSWL tSWH
cp _-,‘ZF\L_"»HZ N/ N
tCR  tCF,
tCL tLwH tHe
LGAD —32 S‘_
1DSU tbHD
DO~D3 X X i

Fig . o Interfaoce timing (SEGMENT)

tL

1LWH

LOAD ——/

FRAME ——f 1

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

1/4F
FRAME
320 1 2 320 1 2 320 1 2
o LI FIAA TR
o F
. |
,,,,,,, |
I f
T |
r'"’—' }
) i 1 |
FRAME | i
] 1
= |
LOAD I_ i—
i
i
!
|
e ULIUUUUT  JUUUHTL UL
CP_x {240x3/8) pulses t

0003 XOOBOOOOOL XOOOOOBMOK
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8-3.POWER ON/OFF TIMING

0.9vDD 0.9VDD
VDD GRD 0r~50ms 0~50ms \ GND VDD
: z\é& ___________ /,2% .
Slgnal GND GND Slgﬂﬂi
20ms min 0 min
VEE N VEE
GND GND
. 20ms min 0 min
iSP OfF e N 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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8—4.LISPLAY PATTERN

Start
Y1 Y2 Y3 Y240
R1 G B1 R2 |62 {82 | RZ | 63 | B3 R240 | G240 | B240
X1 | D7 1 D6 {D5 D4 | D3 D2 | D1 Do | D7 pz2 | m Do
R1 & a1 R2 | 62 | B2 | R3 | 63 | 83 R240 | G240 | B240
X320\ pr D& D5 D4 D3 D2 D1 Do D7 D2 D Do
Start
PIN 20
240 (R.G.B.) ¥ 320 DOTS
PIN 1
Al
Q.A. REV.:
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9.RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
HIGH TEMP. . Appecrance
" | Storage 70°C | 120HR without defect
LOW TEMP. a2 Appearance
2 Storage 20°C | 120HR without defect
HIGH TEMP. & | agv¢ A
ppearonce
3| g oM 907ZRH | 120HR without defect
THERMAL —20°C, 30min —=25°C,5min Appearance 5
4 SHOCK (“1';;3 ,S) 30min—=25'C,5min | ithout defect cycles
A REV.:
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NOTICE:

e SAFETY
1.If the LCO panet breaks, be careful not to get the liquid erystal to touch
your skin.
2.4f the liquid crystal touches your skin or clothes, please wash it off
immediately by using soap and water.

* HANDLING
1.Avoid static electricity which con damage the CMOS LS
2.00 not remove the panel or frame from the maodule.
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
scratch the surface of piate.
5.00 not use ketonics solvent & Aromatic solvent, use with a soft cloth
sooked with a cleoning naphtho solvent.

» STORAGE
1.Store the panel or module in a dark ploce where the temperature
s 25°C+5C ond the humidity is below 65Z RH.
2.Do net place the module near organics solvents or corrosive gases.
3.Do not crush, shake, or jolt the modute.

* TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month ofter the arrival of contracted commodity
ot 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 storage conditions.
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0.0

=

4.E

0.0

T

762

80,2403

8

ESSN

ul

I

CN1 = {FPC) PITCH 0.5mm WDTH 10.Smm

CONDULTOR SIDE /

1,6, Ma% 84 3.4
Silicoon_Resir A 23
wy
g 179
hd. [
=]
70703
(TABLET CUTUINNE) 69.920.3 0.440.3
(BEZEL OPENING )} 58.820.2 | [4.00.5
LCD MEWING AREA) 57.84D.4 [4.54G.5
LCD ACTIVE AREA) 54.720) |6.05+05
)N (334}
=B8]
£y M) @
By 4 iy 8 0.0
- 140
Lt} ~
o o
A3 318 4 A
~EIEle e 1
g ML B 20.0
2ls < m = HA%t0 i
=z
225" bl 2 4364
Eld{oiy
= &jZ{&
SloiEio 54.04
] ]
M m > m o 420 DOTS
[u] X
229 2 3.0
aaaaaaaaa 78,24
[Ta]
- m«é\
2
LK
VIEW DIRECTION m m m
o] o] =
¢! ¢ i P
wu / KTTU
S \CONDUCTOR SIE g
1403 i
o
o
o

(14.5)

STMEDL

FUNCTION

FUNCTICH

Vi

POWER SUPPLY FOR LOGIC {400
FOWER SUPFLY FOR 100 {CON/SEG SRECTED WEVEL}

POMER SUPPLY FOR LCD (COW NON-SBECTED LEVEL)

POWR UPALY FOR LED [SEG HON-SELECTED LEVEE)

5T

X

3 Y240
R3 | A2 | A3 R240 [G240 |8240
m | oo | o7 AR

X320

2.5 k

i

DISPLAY PATTERN

fris) ] D.E:S [
=2

CE S

006l } b 0015

DETAIL "A"

(SCALE 40:1)

{6.15)

NOTE:

1.RESOLUTION: 240 {(RG.B.) x320 DOTS
R.BACKLIGHT: CCFL
3.FRAME MATERIAL SUS304 (D.2mmt)

{3 FOR TOUCH PANEL
in NoPin

B 3 b -
=il

z 00 | DISPLAY DATA FOMER SUPPLY PR L0 (SE6 MOW-SELEET LEVEL]
3 i | BiSPLAY BATA FOMER SUPFLY FOR L ([OM WON-SERECTED LEVEL)
4 DZ_ {DISPLAY DATA DISPLAY CONTROL L:OFF H:ON

a D3 ] DRSPLAY DATA DISFLAY DATA SHFT CLOEK

3 D4 | DISPLAY DATA AC SIGNAL FOR [T

7 D5 {DISPLAY TATA DISPLAY DATA (ATCH cLOGK

8 D6 | DISPLAY OATA FRANE CLOCK

B D7__| DISPLAF fATA : BHSR-GZVS-1{JST} (PINI—HOT:FINZ-GND)

10 [ Voo |PONER SUPPLY FOR LOGIC (+3.0V) T Hv POWER SUPPLY VOLTAGE FOR CCFL
1l Ve | PONER SUFRLY FOR LCD (00N /56 SELECTED LEVR) |_GNB_¥CFL GND

&5 |PD. 5 8<5.5

DETAIL "B"
(SCLB 2:1)

00,05
2EOS

B

P,

DETAIL "¢C"
(80U 2:1)

TOLERANCE

£3.25 (mm}

+0.3
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