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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

(8) Viewing Direction
(9) Backlight

(10) Controller

(11) DC/DC Converter
(12) Weight

STN:
FSTN:

Rear Polarizer:

HDM3224TS-2

168 (WYmm x 111.0 (H)mm x 9.0 {D)mm
(CCFT B.L.)

0.345 (W)mm x 0.345 (H)mm

0.36 (Wmm x 0.36 {(H)mm

320 (W) x 240 {(H)Dots
1/240
(1 Gray B Yellow 0 Blue

O Black and White(Normal Black /Neguative Image)
O Black and White(Normai White /Positive tmage)
O Reflective O Transflective O Transmission

O 6 Q'clock O 12 O'clock

CCFT

Excluded

Excluded

230 g(APPROX)
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2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V STANDARD

ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS | 0.3 7.0 4
Power Supply for LCM VLCD-VSS| O 30.0 v
Input Voltage v -0.3 vDD \
CCFL Driving Voitage VFL 260 - Vrms
CCFL Input Current IFL - 5 mArms
Static Electricity - - - - Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

WIDE TEMP.
{TEM OPERATING STORAGE
MIN. MAX. MIN. MAX.

Ambient Ternperature -20 70 -30 80
l;znmd}:lntgot(.\::; out Note 2,3,5 Note 2,4

Note 1

Note

This phenomenen is reversible.

75%RH max

LCM should be grounded during handling LCM.

Tag > 70°C : Absclute humidity must be lower

Note 3 Ta = 70°C -
Note 4 Ta at —30C will be
Note 5

Operation temp not include CCFL Lamp

than the humidity of 75ZRH at 70°C
< 4Bhrs, at 80°C will be < 120hrs

2 Background coler will change slightly depending on amblent temperature.
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3. ELECTRICAL CHARACTERISTICS

3—1.ELECTRICAL CHARACTERISTICS OF LCM

(VDD = 5V£5%)

ITEM SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
p Suppl
f;:-wggiéj i VDD—-VSS - 475 | 50 | 5.25 v
—20C | 245 | 24.9 | 25.3
0C 231 | 235 | 239
Recormmended
LC Driving Voltage VLCD-VSS gi‘i]t;’:://f;o 25°C | 221 1 225 | 229 v
{Wide Temp. LCM) .
50C | 21.0 | 21.4 | 21.8
70C | 203 | 207 | 211
VIH H leve! 0.7vDD| - VDD
Input Voltage
VIL L level 0 - |0.3vDD
FLM = 70 Hz
|DD VSS = 0 V - 0.6 0.9 mA
Power Supply Current ;IA?-?-E;SS= 225 v
P mnmaowm o mA
T384E6CK pATTERN:| = 48 _
Egig&( (Dots All
TsadfcgEK vss=ov_|0f) - 2] -
LCM E“rfF‘C"-‘ CCFL VLCD—VSS ed/m*
uminance T3BAEBCK | =22 5v _
T3BAEEK . PATTERN: 220 } -
(Dots All
T384GBK ON) B 70 | -
T384G6CK
Q.A.: REV.:
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3—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Used lamp : Rating

PARAMETER SYMBCL MIN. TYP. | MAX. | UNIT REMARK
Lamp Voltage Vi - 260 - Virms -
Lamp current L 2 5 6 mArms (1)
Lamp power consumption P - 1.30 - w (%2)
Lamp frequency FL 20 35 50 KHz
Lamp life time LL - 20000 - hrs IL = 5 mArms

(*1) It is recommended that IL be not more than 5.0 mArms so that heat radiation of
CCFT backlight may ieast offect the display quality .

(*2) Power consumption excluded inverter loss .
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4.0PTICAL. CHARACTERISTICS

(For Wide Temperature Mode LCM)

AT Vop
ITEM Cr{Contrast Ratio) & Viewing Angle) [#(Viewing Angle)
—20°C Q'c 25C 50°C 70°C 25°C 25°C
MODE MIN. [ TYP. | MIN. | TYP. MIN. | TYP. [ MIN. | TYP.IMIN. | TYP.| MIN. TYP. MIN. TYP.
3 - |80 — |80 — |50 — |45} — 143 - B4 - +30
T
G - l198| - 160l - [10.0] — |80 — |78 - 86 - +25
note NOTE & NOTE 5
note:
T : TRANSMISSION E : BLUE 6 O'clock
G : NORMALLY BLACK 6 O’clock
AT @¢=0" &=0r
I'TEM SYMBOL | CONDITION MIN. TYP. MAX. UNIT NOTE
-20¢ - 3300 | 5000
ot - 700 1100
Response Time (rise) Tr ms NOTE 2
25T - 80 120
50%¢ - 70 1o
70t - 60 0
—-20T — 2400 3600
gt - 500 BOO
Response Time (fall) Tf ms NOTE 2
25T - 70 110
50t€ - 60 a0
70T — a0 80
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(NOTE 1)

SELECTED WAVE

NON—SELECYED WAVE

Vap

(positive type}

APPLING VOLTAGE

NON-SELECTED
CORDITION CONDITION CONDITION
4-|—-—-—--——-—-——-T-7
CEA#
[

JEIRNG

5 N
Tr | ) =

Rise time Fall time
(positive type)

SEIECTED WAVE

e

BRIGHTHESS

LS

ROR-SFLECTED WAVE

*Conditions

Vop

(negative type)

Viewing Angle : O
Frame Fregquency : 70Hz
Appling Waveform :

I/N duty t/a bias

APPLING VOLTAGE

*Conditions

HON-2ETECTED SELECTED NON--SELECTED
CONDITION CONDITION CCNDITION
——T——r-—-—---————rn—

] Yl

Tr ™ l
Rise time Fall time
{negative type)
Operating Voltage : Vop
Viewing Angle (#.#) : (0,0)
Frame Frequency : 70Hz
I/N duty 1/a biaz

Appling Waveform :

ml‘]‘m ﬁmﬁ C'Tgl."ft Multiplex Driving ( I/N duty 1/a bias )
{Transflectance) CHANHRER
I * _L-'u/ o
=\ N R 1/ayvop
_J__./ Z SELECTED
1/tr WAVE,
]
e I el [l Lo
(1-2/a)Vop {t/a)¥op
TUNGSTEN LAMP |
NON—-SELECTED
RIS o
Q.A.: REV.:
HANTRONIX, INC. SHEET 7 OF 18
10080 BUBB RD. JK 10 HDM3224TS-2 —
CUPERTINO, CA 95014 : 2/12/02




(NOTE 4)

Definit [ View Di i
12- 00
9: 00 300
8:00
(NOTE 5) REAR
Definition of Wiewing Angle 12: 00
_ LEFT RIGHT
B-L Direction F-R Dlr;cuon 9: 00 3.00
[ L] Py
FRONT
6: 00

*For This Product

: : Fi : n 1R The Viewing Direction Ia 8 O'clock
S0 81 > 82
g=8.18:
*Conditions
Dperating Voltage : Vop
Frame Frequency : 7T0Hz
Appling Waveform : 1/N duty 1/a bias
(N()TE 3) Contrast Ratio : larger than 2
Definition of Contrast Ratio {Cr}

SELECTED WAYE

NON—SELECTED WAVE

Vop VOLTAGE Yop YOLTAGE
(positive type) {negative type)
Contrast Ratio : Cr=A/B
*Conditions
Viewlng Angls : O
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
Q.A.: REV.:
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5.BLOCK DIAGRAM

]
U1 160 3
320X240 LCD
~ U2 8
U3,.U4 i\
| [ | AC SIGNAL &1 U6 u7z
GENERATOR o~ TTI7
NN
BIASU%IRCUIT CCFT BACKLIGHT
GENERATOR
|
= l:]h P T e g =]
d%% % gg g 2 g 25
&

* AC SIGNAL SETTING

S| vz | 93| 4|5 || 7|8
CIHILiL]HiL]L]|L
QA.: REV.:
HANTRONIX, INC. SHEET 9 OF 18
10080 BUBB RD. JK 10 HDM3224TS-2

CUPERTINO, CA 95014

ATE:
2/12/02




6. INTERNAL PIN CONNECTION

PIN ASSIGNMENT

OF 1/0 CONNECTION

Pin No. | SYMBOL | LEVEL FUNCTION
1 FLM H/L |FIRST LINE MARKER
2 LP H-L [DATA LATCH SIGNAL
3 CP H-. |DATA SHIFT CLOCK SIGNAL
4 DISPOFF | H/L  |H:ON/L:OFF
5 VDD - POWER SUPPLY FOR LOGIC
5 VSS - GND
7 VLCD — |POWER SUPPLY FOR LCD DRIVER (+)
8 DO H/L |Display Data
9 D1 H/L iDisploy Data
10 D2 H/L |Display Data
11 D3 H/l. |Display Data
12 D4 - No Connection
13 DS - No Connection
14 D6 - No Connegction
15 D7 - No Connection
16 VSS - GND
PIN ASSIGNMENT OF CCFL CONNECTION

Pin No. | SYMBOL | LEVEL FUNCTION
1 HOT - Power Supply for CCFL{HOT}
P NC - No Connection
3 NC - No Connection
4 GND - Power Supply for CFL{GND)

T/P Interface

Pin No. | Symbal | Pin No. | Symbol
1 N.C 11 R4
2 Cic 12 RS
3 C9 13 R6
4 c8 14 R7
5 c7 15 N.C
6 Cc6 16 C1
7 N.C 17 C2
8 R1 18 C3
9 R2 19 C4
10 R3 20 5
Q.A.: REV.:
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7.POWER SUPPLY

| CM
VDD
= L5y
POWER SUPPLY
(LOGIC)
VSS .
PCB o -
VLED
VR — 27V
POWER SUPPLY
Ro (LCD DRIVING)
HOT || ouTt [ TLVIN
CCRT otz i, CCrT — £10.4V
BACKLIGHT INVER TER
GND | | oND L 2 IGND

1.R1+VR+R2=10K~20K 1
2.RECOMMENDED CCFT INVERTER :

CXA—M10L—L(TDK)

CXA—L10L—L(TDK)

HANTRONIX, INC.
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8—1.INTERFACE TIMING

8. TIMING CHARACTERISTICS

VDD=4,5~5.5V

Itemm Symbol | Test condition | Min. | Typ. | Max. | Unit
Clock Cycle tC Fig.a 126 - - ns
SCP Pulse Width tSWH.ASWL Fig.a 50 - - ns
Data Set Up Time tDSU Figa ., Figh | 80 - - | ns
Data Hold Time tDHD Fig.a , Figb 50 — — ns
SCP Rise/Fall Time trtf Fig.a , Flg.b - - 50 | ns
LP Rise Time tLRP Fig.a 50 - — ns
LP Fall Time tLFP Fig.a 50 - - ns
LP Pulse Width LW Fig.a A5 - - ns
SCP To LP Delay Time tSL Fig.a 40 - - ns
LP To SCP Delay Time tLs Fig.a 40 - - na
LP “H" Pulse Width tCWH Fig.b 30 - - ns
LP "L" Pluse Width tCWL Fig.b 195 - — ns

ic
15w tSWH
I S N o S S N

tSf
CL1

ir

it

W

i3

tLFP

1LRP

103U

1DHD

DO~D3

X

X

CL1 —7

Fig .

{CWH

S—

a Interface timing (SEGMENT)

[

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

FLM

=

M

Row No. 239 240 1 2

TR | |

3 4

5

LP

=

237 238 239 240

|

1 2

I O

Enlarged
r

-

S

LA RN T — L

D3 3|37 11 5] 9 317 1
314 (318 2 | 6 [ 10 318 2
? 315(319 3 [ 7 [ n 31913
DG 316 (320| 4 | 8 [ 12 320( 4
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8—3.DISPLAY PATTERN

4001 |P3{D2|D1 |DOD3 polp3!b2|D1|Do /
4002 |P3|Dz|D1|DOID3 nolpzjpz|p1iDo
Datae Input:
Ternineal Dotz (Rew) on Display
DO dot 4, dot 8 ..... dot 316, dot 320
D1 dot 3, dot 7 ..... dot 315, dot 319 n
D2 dot 2., dot 8 ..... dot 314, dot 318 )
D3 dot 1, dot 5 ..... dot 313, dot 317 ¢
Q
<+
o
4zas |P3[D2[D1 |DOD3 po|pa|pzi{p1 Do
4240 |DIDZ|D1|DOD3 po|D3|D2|D1 DO
a RO T oo o
Y DU U D oL 22
W man o
5 7 U T U
320 dots
Q.A.: REV.:
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VDD

Signal

vLCD

DISPOFF

8-4.POWER ON/OFF TIMING

0.9vDD A

N 0.9v0D

VSS 0~50ms 0~50ms V5SS vDD

VSS VSS Srgnul
,20ms _min, 0 min.

¥sS / \ VSS VLCD
,20ms min. 0 min.
[ I

ysS / \ VSS DISPOFF

POWER ON POWER OFF
The missing pixels may occur when the LCM is driven beyond above

power interface timing sequence.

HANTRONIX, INC.
10080 BUBB RD.
, CA 95014

CUPERTINO
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9. RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
! Storage 70°C | 120HR without defect
Low Temp. — 90" Appearance
2 Storage P 20°C | 120HR without defect
High Temp. & 40°C A
b - ppearance
3| High Humi.  lgompn | 120K without defect
Thermal ~20°C, 30min —25°C,5min Appearance 5
4 Shock a’;;{gg)’ 30min—=25'C,3min | yithout defect cycles
QA.: REV.:
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NOTICE:

* SAFETY
1.If the LtCD panel brecks, be careful not to get the liquid crystal to touch
your skin.
2.1 the liguid crystal touches your skin or clothes, please wash it off
immediately by using scap and water,

* HANDLING
1.Avoid static electricity which can damage the CMOS LSL
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 ihe polarizing plete with a dry cloth, as it may easily
scraich the surface of ploie.
5.Do not use ketonics solvent & Aromatic solvent, use with a soft cloth
soaked with a cleaning naphtha solvent.

* STORAGE
1.Store the panel or module in a dark place where the temperature
is 25°Cx5'C and the humidity is below 65% RH.
2.Do not place the module near organics solventis or corrosive gases.
3.Do not crush, shoke, or jolt the maodule.

« TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month after the orrival of contracted commedity
at the buyer's factory site.
2. Applicable warrant period
The period is within twelve months since the date of shipping out
under normai using and storage cenditions.

e THE OPERATING LIFE TIME OF BACK LIGHT
CCFT : 20,00Chrs for lamp—current SmA, 35KHz, 25°C
{Operating life time is defined as follows : The final brightness is
at 50% of original brightness.)
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Pln No. § SYMBAL Dﬂ fney ) 4 4M m
1 FLW 3
2 ' HAL_|DATA LATCH SIGNAL L\. _H_ = 9 = — = — qm_ ~i ©
] [ H-L [DATA SHIFT CLOCK SIGNAL CORTACT TACE P
[ iad ) H: ONA: OFF [ “D
Wb T Ipawek SURPLY [OR 1068 \\ FED HOLES POSITION FIED HOLES POSTION
=] NOTE
8 ,_w”a 1. RESOLUTION ; 320 X 240 DOTS
i T oo 2. CONTROLLER © EXCLUOED
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