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PRODUCT SPECIFICATION

HDM3224-CL

320x240 COLOR GRAPHICS
LCD DISPLAY MODULE
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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

F—STN:

Rear Polarizer:

(8) Viewing Direction
(9) Backlight

(10) Controller

(11) DC/DC Converter
(12) Weight

HDM3224-CL

154.6 (W)mm x 1148 (H)mm x
0.09 (Wmm x 033 (H)mm
012 (Wmm x 036 (H)mm
320 (W)xRGB x 240 (H)DOTS
1/240

Color STN module

Color Transmissive Type

6 O'clock

CCFL

Excluded

Included

195 g(approx.)

9.0 (D)mm

Q.A.
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<. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic vOD-VSS | -0.3 7.0 \4
Input Voltage v ~0.3 |[vDD+0.3 v
Veon Voltoge Veon 1.0 3.0 v
Static Electricity - - - - Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
OPERATING STORAGE
ITEM
MIN. MAX. MIN. MAX.
Ambient Tempercture 0 50 =20 70
Humidity (Without
Condensation) Note 2.4 Note 3,4
Vibration Note 5
Note 1 LCM should be grounded during hondling LCM.
Note 2 Ta = 530°C : B5%RH mox
Ta > 50°C : Absolute humidity must be iower
than the humidity of 85%RH at 50°C
Note 3 Tao at —20°C will be < 48 hrs, at 70'C will be < 120 hrs

Note 4 Background color will chonge slightly depending on ambient temperature.
Thaot phenomenon is reversible.

Note 5

Frequency 5 Hz~13.95 Hz (13.95 Hz~33 Hz| 33 Hz~51 Hz | 51 Hz~500 Hz

Vibration Level - 2X9.8 m/s? - 5x9.8 m/s?

Vibration Width 0.2 inch - 0.038 inch -

Vibration Direction X/Y/2

Vibration Time

20 min/cycle X 3 directions

HANTRONIX, INC.
10080 BUBB RD.
CUPERTINO, CA 95014
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3.ELECTRICAL CHARACTERISTICS
3-1.ELECTRICAL CHARACTERISTICS OF LCM

Te=25'C, VDD=5V+5%

ITEM SYMBOL CONDITION MIN. TYP. MAX, UNIT
Logic Circuit
Power Supply VDD-VSS To= 25C 45 | 50 | 55 | V
VIH H level 0.8vDD - VoD v
\nput Voltoge
VL L tevel 4] - 0.2v0D v
o°C
Duty=3/240
Contrast Adjust Voltage Vcon-Vss | Bias=1/13 1.0 1.8 3.0 Vv
VDD=5.0v
50°C
VOON-VSS 51.%v
[ - = lav - 33.0 | 0.
oo Ta= 257 00
Supply Current for Logic PATTERN: mA
icon |QSUROBOB  _ | g7 [ 10
| gul puy Eal N8
PATTERN:
(Dats All On of
T606M White Color) - 194 -
ooDo0o .
Surface Daooo cd/m
LCM Luminance L PATTERN:
(Dots All Off)
TE06M - 6.3 -
EEEN
HEEERN
Al REV.:
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3—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Used lamp : Rating

PARAMETER SYMBOL MiIN. TYP. | MAX. | UNIT REMARK

Lamp Voltage Vi - 474 - Vrms -
Lomp current e 2 5 6 mArms
Lamp power consurmption PL - 2.37 - W (=1)

- - 750 Vrms =25
Starting Valtage Vs Ta=25C

- - 940 Vrms Ta=0'C
Lomp frequency FL 35 50 65 KHz
Lomp life time L - 40000 - hrs IL = 5 mArms(*2)

{+1) Power consumption excluded inverter loss .

(«2) Lomp life time is defined os follows :

brightness .

The final brightness is at 50% of original

HANTRONIX, INC.
10080 BUBB RD.
CUPERTINO, CA 95014
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3.3 RECOMMENDED INVERTER (TDK TBDOBEN--3)

[TDK_TBDO86N—3 |

3-3-1 GENERAL SPECIFICATIONS

OPERATION TEMPERATURE :
STORAGE TEMPERATURE :
DIMENSION :

J—-3-2 INPUT CHARACTERISTICS

0'C~33C

—20°C~80C

{Brightness

95.0(L)mm x 19.5(W)mm x MAX 6.5(H)mm

Fixed)

PARAMETER SYMBOL MIN. TYP. MAX, UNIT REMARKS
Input Voltoge Vin 1.4 12.0 | 12.& v
Input Current fin - 250 300 mA
2.8 3 3.2 v ON state
CTL Input Voltage Vrmt
-0.5 0] 0.5 v OFF stote

3—3—-3 PIN ASSIGNMENTS

INPUT {CN1) CONNECTOR :

MOLEX 53261-0590 or £&T 3802-05

OUTPUT (CN2) CONNECTOR :
JST SM02—(8.0)B—BHS—1

NO. FUNCTION NO. FUNCTION
1 VIN(12.0V) 1 HY
2 GND 2 RTN
3 Vrmt
4 N.C
5 N.C
3-3—-4 QUTPUT CHARACTERISTICS
PARAMETER SYMBOL | MIN. TYP. MAX, UNIT REMARKS
Input Voltage VIN 1.4 12.0 12.6 v
Tube Current IL - 5.0 - mA

Note :

Inverter must be used in the range of

VIN Input Voltage.

tf it doesn't used in this range, the electrical characteristics
of backlight would not be to guorantee.

HANTRONIX, INC.
10080 BUBB RD.
CUPERTINO, CA 95014
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4.OPTICAL CHARACTERISTICS

4—1.0ptical Char. of Normal Temp. Mode

AT Vop
Cr{Conltrast Rotio) 6(Viewing Angle) p(Viewing Angle)
ITEM
ocC 257C 30°C 25C 25C

MODE MIN, TYP. MIN. TYP. MIN. TYP. MIN, TYP, MIN. TYP,
F:

T M 20 | 30 25 | 35 5 10 - R8O +55

NOTE NOTE 6 NQTE &
note:
T: TRANSMISSIVE
M: FOR 6 O'CLOCK STN MODULE
AT  o=0" &=0"
ITEM SYMBOL | CONDITION MIN. | TYP, MAX, | UNIT NOTE

ot - 750 500

Response Time (rise) Tr 25¢ - 300 400 ms NOTE 2
50T - 130 160
0t - 350 450

Response Time {fali) Tf 25¢ - 80 120 ms NOTE 2
50T - 60 70

A REV.:
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4—2.Color of CIE Coordinate

Ta = 25T
BRIGHT
ITEM SYMBOL CONDITION VALUE ( fd /r:f )S > NOTE
X 0.583
Red 596
y 0.291
X 0.318
Green 118.0
Color of CIE Y $=0", 6=0' 0.499
Coordinate X 0.154 Note¥
8Iue 29.5
y 0.084
X 0.316
y 0.263

Note® Measuring at position 3 on Fig.1

CIE chromaticity diagram

0.9

0.8

0.7

0.6

05

0.4

0.3

\’(

0.2

0.1 B

-

Tolerance : +0.05

0.1

2z 03

04 05 068 07

AL
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{NOTE 1)

100K [---

g Cridax

SELECTED WaVE

SELECTED WAVE

Ve

Definitlon of Eesponse Time{Tr.Tf)

NON-BELECTED

SELECTED
CONDITION CONDITIDN

NON-AELECTED
CONDMON

NON-SELECTED

100X

__CoMDITION

SELECTED
CONDITION

NON-SELECTED WAVE
2
m
Vop APPLING VOLTAGE Vop APPLING VOLTAGE
(powitive type) {negative Lype)
*Conditiona
Viewing Angle : 0
Frame Frequeancy : 140Hz
Appling Waveform : [/N duty 1/a biay
{NOTE 2}

NON-SELECTED
CONDITION

L L
™ ™ ™ T
Rise tlece Fall time Risa time Fall Llma
{pomitive type) {negative type)
*Canditions
Operating Voltage : Vop
Viewing Angle (o) : (0.0}
Frame Frequency : 140Hz
Appling Waveform : L/N duty I/a bias
{NOTE 3)
TUNGSTEN LAMP BRIGHTNESS CONST. ;:.lu:l::‘;ﬂﬂr::t(lﬁ;:héfu;rJ’:ct:,h:;'n“ a aa follow
{Reflectance) 3POT METER TEMNP.
{Trunsflectance) CHAMBER
“ ‘‘‘‘‘‘ m“ Sngmant Samierm Commen Samiorm ‘::'
o N
28 o YH
, e
~ 180l Sample Stage vl Y
e -
TUNGSTEN LAMP VL
{Transmittance)
o R Tl
Al REV.:
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{NOTE 4}
Delinition of Viewing Direction
12:00
9:00 2: 00
a: 00
(NOTE 5) v
Definition of Viewing Angle
R-L Direction F-R Directlon
o
* » o
E 1 Fr R
(NOTE &)
Definitisn of Contrast Ratio (Cr}
SELECTED WAVE
100% NON-3ELECTED WAVE
i
£
2
= Cr
Yop VOLTAGE
(positive type}
Contrast Ratio :

REAR
12: Q0
LEFT RiGHT
900 3:00
FRONT
6:00
*For This Product Y
The Viewing Direction Ia 6 Q'clock
So h > &
= 9 +8,
*Conditions

Operating Voliage : Vop

Frame Frequency : 140Hz

Appling Waveform : 1/N duty 1/a biaa
Contrast Ratio : largear than 2

AELECTED WAVE

NON-SELECTED WAVE

BRIGHTNES2

B cr

Yop VOLTAGE

{negative type)
Cr=A/R

*Conditlona
Viewing Angle : O
Frame Fraquency : 140Hz
Appling Waveform : 1/N duty 1/a bias

Q.A. REV.:
HANTRONIX, INC.
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LCD
240
1 FRM ROW Driver x 2 7 320 X R.G.B. X 240 dots
2 LOAD 2,
4 DISP 7 960
2
yd
rd
Column Driver x 4
3 Ccp
8~15 8
D7~D0 <
LOAD
M Circuit
7 VCON
Bias Circuit [——To LSI
6 VSS _,,L |
S VDD To LSI Logic
CCFL
1 HV i CCFL Backlight
2 NC
3 GND
HANTRONIX, INC. | @™ REV- SHEET 11 OF 20
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6. INTERNAL PIN

CONNECTION

LCD

Pin Na.| Symbol Level Function
1 FRM H Synchronous Signal for Driving Sconning Line
2 LOAD H-L Data Signal Latch Clock
3 CP H-L Data Signol Shift Clock
4 DISP H/L Display Control Signol, H :Display on L :Display off
5 viD - Power Supply for Logic
6 VSS - Power Supply (OV,GND)

VCON - Contrast Adjust

8 D7 H/L Display Dato
9 D6 H/L Dispiay Dato
10 D5 H/L Disptay Data
1" D4 H/L Dispioy Data
12 D3 H /L Display Dota
13 D2 H/L Display Dota
14 o1 H/L Display Dota
15 Do H/L Display Deto

CN1 : 53261-1510(Molex)

Recommended Matching Connector

51021~1500{Molex) or Compatible

CCFL

Pin Ne.| Symbol Level Function
1 HY AC Power Supply for CCFL{HOT)
2 NC - Non—connection
3 GND - Power Supply for CCFL{GND)

CN2 : BHR-03VS-1(JST)

Recommended Motching Connector

: SM02-(8.0)B—-BHS—1(JST} or Compatible

REV.:
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7. POWER SUPPLY

LCM
VDD
—_ +5V
POWER SUPPLY
(LOGIC)
V5SS
PCB T
VCON 1.0V~3.0V (TYP. 1.8V)
HOT
CCFT CCFT
BACKLIGHT INVERTER
GND
Recommended :
1.R1+R2+VR=10~20KQ
2.C1,C2=10UF
HANTRONIX, INC. | 2% REV: SHEET 13 OF 20
cuPERTING, A gB014 | X 20 HDM3224-CL PATE 2103




8 TIMING CHARACTERISTICS

8—1

& VOD=50VE10K, To=-20~70T

INTERFACE TIMING

& VOD=5.0v210%, To=-20-70 1%

Item Symbal wt::llu,n Min | Typ | Max | Unit Item Symbel w::llm“ Min | Typ | Max | Unit
CP Claok Cycle w2 | Fga e | - - | m LOAD Cloek Cycle LWCYCE Figb | 400 | - - |
CP HIGH-LEVEL Width |ICWH2 Figa -] - - na LOAD HICH-LEVEL Widih| LoWHL Ng.b -3 - - "]
CP LOW-LEVEL Wiith |[«wiz| PFga o - = | o LOAD LOW-LEVEL Width | LCWLL Figb 30 | - - | m
Data JeL Up Time \xsE Figs 50 - - ne Data Sel Up Tima 1.} Fig b 100 - - ns
Data Hold Time D2 Figa a0 - - ns Data Hold Time tDH1 Fighb 1] - - na
CP Rise/Fall Time 2,12 TR Y - - 90 | o LOAD Rise/Fall Tima trl, LA Flab - - 8 | =
Clock Set Up Timw 18CL Figa 80 - - | n
Clock Hold Time LHCL Fige 80 - - | o
M Set Up Time 1°..] Figa 20 - - ny
M Hold Time LMH Fliga 20 - - na

0.8VCC
M 0.2WC5
tMS tMH
CAVCE
LOAD 0.2VEE
80, HOL 12 ICWLZ W HOWH2 tCyC2
[:X_ 1]
CP M 0.2vec JZ_A SL‘JZL—J\_/{
tDS2 tbH2
0.3V0C =
00~07 X b.aver X
Fig . a Interface timing (SEGMENT)
(N cw i cen tCYC1
0.6vCe
LOAD M v.2vee -/__‘ Q
tDS1 tDH1
o.8vCo
FRM X D.2vee

Fig . b

Interface timing {(COMMON)

HANTRONIX, INC.
10080 BUBB RD.
CUPERTINO, CA 95014
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8—2.TIMING CHART

LOAD |_| |_l‘
e UL L LULILTL Juur

07 R X 83 X 68 X re X au X o4 X r17 X o1 X
06 — X o X ra X8 o8 X mz X e X 017 X rao X
05 X 81 )Xot X r7 X 83 X o2 ) ms X 817 X 620 X
D+ X R2 X 84 X o7 X Rr10 X 812 X 15 X ri8 X 820 X
03 NED € OB €D D €D €D D 4
b2 ~ X 82 X 65 X ra (B0 X 013 X ris X 818 X 21
D1 X Rs X s X o8 X rin X m3 X a6 ) rig X 821 X
0o X 63 X re X 88 X o1t X ria X e16 X 619 X Raz X

FRMQ —I—

CPX{320X3)/8 Pulse

owo—1 LT LT [ S I

{Reduction)

m— L B

{Reducticn)
HANTRONIX, INC. | @™ REV- SHEET 15 OF 20
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8—3.POWER ON/OFF TIMING

2 \
200 m$ 200 mS

por /N

50 ms 50 mS
/ \
Signal
w0000 X 5
Undefined Initialization

{Longer than one Frome)

POWER ON PQWER OFF

The missing pixels may occur when the LCM is driven beyond
above power interface timing sequence.
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8—4.DISPLAY PATTERN

START DATA
Y1 ¥2 Y3 Y58 Y319 Y320
1 R1 Gl al R2 G2 B2 R3 G3 B3 RNB | GNB [BM8 | RMS [ G191 83195 | R320 | G320 | B320
X D7 D6 05 D4 D3 D2 81 DO b7 DO b7 [o]] D5 D4 D3 D2 m DG
x2 R1 Gt al R2 G2 B2 R} G3 B3 RNMB | GNE | 8318 [ RM9 | 619 | BXMS | R320 | 6320 | B320
D? D6 05 D4 D3 D2 [vi [8]] 07 DG D7 D& D3 D4 D3 02 M Do
X239 14} ] B R2 G2 a8z R3 G3 as RYB |GHE | BB | RM9 | G319 | BYM9 | R320 | o320 | 8320
D? D& DS D4 03 02 D1 D0 D? [o]+] D7 06 Us D4 D3 D2 O [30]
X240 R1 Gl 11 R2 G2 B2 R3 G3 B3 R31B | G318 | BMB [ RM3 | M9 | B3 | RA20 | G320 | 8320
n? 08 D3 D4 D3 D2 D DO D? [o]+] p? D8 us D4 D3 D2 1] 1]
Q.A. REV.:
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9.RELIABILITY TEST

NQ ITEM CONDITION STANDARD NOTE
High Temp. 70'C Appearance
! Storage S0ZRH 120HR without defect
Low Temp. e Appearance
2 Storage 20°C | 120HR without defect
High Temp. & .
3 | High Hurm 40°C 1 420nR Appearance
Storoge 90%RH without defect
—207C, 30min—+25°C,5min
4 Thermal ~+70°C. 30min-+25'C 5min APpeoronce 5
Shock (1eycle) without defect cycles

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

* SAFETY
1.1f the tCD panel breoks, be caoreful not to get the liquid crystal te touch
your skin.
2.If the liquid crystol touches your skin or clothes, please wash it off
immediately by using soop ond water,

» HANDLING
1.Avoid staotic electricity which can domage the CMQS LS.
2.Do not remove the ponel or frame from the module.
3.The polorizing plote of the display is very fragile. So, please hondle
it very caorefully.
4.Do not wipe the polarizing plate with a dry cloth, os it may easily
scretch the surfoce of plote.
5.00 not use ketonics solvent & Aromatic solvent, use with o soft c¢loth
soaked with a cleoning naphtha solvent.

s STORAGE
1.Store the panel or module in o dork place where the temperature
is 25°C+5'C and the humidity is below B5% RH.
2.Do not place the moadule neor orgonics solvents or corrosive gases.
3.0e not crush, shake, or jolt the maodule.

* TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month after the orrival of controcted commodity
at the buyer's foctory site,
2.Applicable warrant period
The period is within twelve months since the date of shipping out
under normal using ond storage conditions.
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CNI : 53261-1510 {Molex)

1546 C r Chip dree
in 4B A0 in H -
] n R R
172.47 (Gloss B.M Area) 2 n"_ ANODCOOOODEGDD
120.240.2 (Bezel Cpening Areo) m alalalr e elnl o] o] oo w
118.98 (Fffective Area) Pl : : :
. A R
15.1740. 2(Activa Areg)
2-93.010.15 _ 9.080.5
[}
< _
m Connecior
||||||||||| e p————— m
" [ 1.3 _ PCR
- : _
m i A-A ipn
b <iz|8la| |Y
i AHE
Lig|%x|m
§ls|t N « . 320{H){R.G.8.)a240{V) Dots "
ol @l §g| 2 al g
e e et | N | q
[T Nle|w|— . -
m mu‘ =N I Beze! Opening Center , 23,00 1) 0.12
SN | 0.9
EIMEE l |
i = o -
® i Rlclg = B
IRY ol o
3 F-
3 H -
R|[G{|B
h_.w .~| H | 3 (White)
1 o N
2 d 160.0410.0 Delail 'f
2.540.3 & O
3.0 £ e Notes :
= Yiew Direction

1. Resolution : J20(HNRG.B) £41¥) Doty
2 Backlight 1 CCPL
3 Frame Malerial : SECC (t=0.5)
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