PRODUCT SPECIFICATION

HDM3224-T

240 x320 MONOCHROME GRAPHICS
LCD DISPLAY MODULE
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1. MECHANICAL

(1) Product No.

(2) Module Size
(3) Dot Size
(4) Dot Pitch

(5) Number of Dots

(6) Duty

(7) LCD Display Mode

FSTN:

DATA

HDM3224-T

73.28 (Wmm X 92.18 (H)mm X
0.225 (Wmm X 0.225 (H)mm
0.24 (Wmm X 0.24 (H)mm
240 (W) X 320 (H) Dots
1/240

/Positive Image)

Rear Polarizer: Transflective

6.5 (D)mm

Black and White(Normally White,Paper White

(8) Viewing Direction 6 O’clock
(9) Backlight EL B/L
(10) Weight 63.6g(Aprox.)
(11) Controller Excluded
(12) DC/DC Converter Included
(13) EL B/L inverter Ckt Included
(14) Touch Panel Excluded
QA.: REV.:
HANTRONIX, INC. SHEET 2 OF 14
10080 BUBB RD.
CUPERTINO, CA 95014 ZW. 1.0 HDM3224-T 11/30/04




2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD—-VSS | —0.3 7.0 \
Input Voltage VEE 1.2 2.0 Vv
Static Electricity - - - - Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
OPERATING STORAGE
ITEM
MIN. MAX. MIN. MAX.
Ambient Temperature -20 70 —-30 80
Humidity(Without
, Note 2,4 Note 3,4
Condensation

Note 1 LCM should be grounded during handling LCM.
Note 2 Ta = 70°C : 75%RH max

Ta > 70°C : Absolute humidity must be lower

than the humidity of 75%RH at 70°C

Note 3 Ta at —30°C will be

< 48hrs, at 80°C will be < 120hrs

Note 4 Background color will change slightly depending on ambient temperature.

That phenomenon is reversible.
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3. ELECTRICAL

CHARACTERISTICS

( VDD= 3.3V + 10% )

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
VIH H level 0.8VDD - VDD Vv
Input Voltage
VIL L level 0 - 0.2VDD Vv
—20°C 1.15 - -
Recommended . .
AN Vad 25°C — -
LC Driving Voltage ol 1.99 v
70°C — - 1.85
VDD= 3.3V
VSS= 0V
Vadj= 1.55V
VOP(%)=18.7V
Power Supply Current IDD FLM=70Hz - 4.4 6.6 mA
PATTERN :
N NEE EEN
ECOmROERO
EL Power Supply Current = VeL =3.3VDC - 16 24 mA
(Dots All On)
PATTERN: _ _
EEEE 0.15
EEEN .
Liminance © | M2%8L | L cd/m
(Dots Al Off)
PATTERN: _ _
Oooo 0.47
oooo
QA.: REV.:
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4.0PTICAL CHARACTERISTICS

ITEM Cr(Contrast Ratio) 6(Viewing Angle) ¢(Viewing Angle)
-20C oC 25°C 50°C 70°C 25°C 25°C
MODE MIN.] TYP.IMIN.| TYP.| MIN.| TYP.[MIN. [TYP. |MIN.|TYP. MIN. TYP. MIN. TYP.
M L - |55 —-|70| — [70] — |40 — | 2.0 - 79 - 40-38
Note NOTE 6 NOTE 5
NOTE :
M : Transflective (3M)
L: Normally White , 6 O’clock ,
special lighter background color
AT ¢=0" 6=0°
ITEM SYMBOL | CONDITION MIN. TYP. MAX. UNIT NOTE
—-20T - |7000| -
0ocT - |1000| -
Response Time (rise) Tr 25T - 350 - ms NOTE 2
50T - 100 -
70T - 40 -
—-20T - |4000| -
0oc - 600 -
Response Time (fall) Tf 25T - | 160 | - | ms | NOTE 2
50T - 60 -
70T - 40 -
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(NOTE 1)

Definition of Operation Voltage(Vo
SELECTED WAVE

SELECTED WAVE

NON-SELECTED WAVE

100% [-—- 100%

NON—SELECTED WAVE /
NI S

Vop APPLING VOLTAGE Vop APPLING VOLTAGE

BRIGHTNESS
Q
3
M
BRIGHTNESS
Q
3
o

(positive type) (negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias

(NOTE 2)
Definition of Response Time(Tr,Tf)
NON-SELECTED SELECTED NON-SELECTED NON-SELECTED SELECTED NON-SELECTED
CONDITION N CONDITION N CONDITION CONDITION N CONDITION | CONDITION
I I
| _—
x -
n I 9 wn
e S N
AR " £ | :
7] & * ®
B = 8 2
Tr n o | |l |
Rise time Fall time Rise time Fall time
(positive type) (negative type)
*Conditions
Operating Voltage : Vop
Viewing Angle (9,9) : (0,0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias
(NOTE 3)

Description of Measuring Equipment and Driving Waveforms

The voltage relationship of each signal is as follow

TUNGSTEN LAMP  BRIGHTNESS CONST Multiplex Driving (1/N duty 1/a bias)
(Reflectance) SPOT METER TEMP. | I
(Transflectance) CHAMBER | r T
| |
- = !
e o \\ : : 2
/ 25° 1CD | E G S— R ——— S T YU ——
/4 A / (1/a)Vop : 1L L :_
= e (1/a)Vop| | 1 ]
\ r a9 T rTTT T rrvrT o~ 1
| I a
| | O
N 180° Sample Stage | e
e : 1/fr(1/N) :
: __I_____JI_,
TUNGSTEN LAMP | Normelly display ott-displey |
perio pe
(Transmittance) I I
QA. REV.:
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(NOTE 4)

Definition of Viewing Direction

12:00

@@ 3:00

—_-
(=3
o
R

BRIGHTNESS

Cr

Definition of Contrast Ratio (Cr

SELECTED WAVE

A

NON-SELECTED WAVE

A\

Vop VOLTAGE

(positive type)

Contrast Ratio

9:00 i
6: 00
\,-7
NOTE 5
( ) REAR
Definition of Viewing Angle 12:00
R-L Direction F-R Direction 'S-)E(";(T) @G(')"OT
¢ 4 O1 6e
FRONT
6:00
*For This Product '
Fi 1R The Viewing Direction Is 8 O’clock
L ] I |
So 61 > &
6= 0.+80:
*Conditions

Operating Voltage : Vop

Frame Frequency : 70Hz

Appling Waveform : 1/N duty 1/a bias
(NOTE 6) Contrast Ratio : larger than 2

SELECTED WAVE

NON-SELECTED WAVE

A
é
2]
&
A Cr
!
Vop VOLTAGE
(negative type)
: Cr=A/B
*Conditions

Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform :

1/N duty 1/a bias
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0.BLOCK DIAGRAM

LCD
| /F

S FLM

9 Vadj ———=

DC/DC
CIRCUIT

4 /DISPOFF

11 VSS
10 VDD

2 CL1

8 D3
7 D2
6 D1
5 DO

i
-

1 CL2

M

s

uz (320

=

15 LEFT
16 TOP
17 RIGHT
18 BOT

LCD PANEL

EL BACKLIGHT

12,14 BLE,VEL

13 VELG

EL BACKLIGHT

CIRCUIT
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6.INTERNAL PIN CONNECTION
CN1
PinNG. Symbol | Level Function
1 CL2 H/L | Data Shift Clock Signal
2 CL1 H/L | Data Latch Clock Signal
3 FLM H/L | Frame Signal
4 | /DISPOFF | H/L | H: Display ON ; L: Display OFF
5 DO H/L
6 D1 H/L .
Display Data
7 D2 H/L
8 D3 H/L
9 Vadj — Contrast adjust voltage
10 VDD — Power Supply for Logic
11 VSS — Power Supply (0V)
12 BLE H/L | H: EL Enable ; L: EL Disable
13 VELG — Power Supply for EL (GND,0V)
14 VEL — Power Supply for EL (+)
15 N.C. —
16 N.C. - .
- N.C. - None Connection
18 N.C. —

USED CABLE(CN1) :
FFC,N18,PITCH=1.0mm), THICKNESS=0.3mm

MATING CONNECTOR :

MOLEX 52207-1890 or COMPATIABLE

HANTRONIX, INC.
10080 BUBB RD.

CUPERTINO, CA 95014

QA.:

ZW.

REV.:

1.0

HDM3224-T

SHEET 9 OF 14

DATE:
11/30/04




7. POWER SUPPLY

VDD
—— 4+3.3V
VSS
(AT 25%)
Contrast | , | ,
PCRB 77£ Vortoss (Light) |(Typical) | (Dark)
Vadj [+1.9V | +1.55V [+1.2V
Vadj
=+3.3V (EL ENABLE)
BLE —BLE
=40V (El_ DlSABl_E)
VEL
__I__ + 3.5V
VELG
ARANY
-l B/L
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10080 BUBB RD.
CUPERTINO, cA 95014 | 2V 1.0 HDM3224-T P 11/30/04




8.TIMING CHARACTERISTICS

@ VDD=3.3V+10%, Ta=—20~70 T
Item Symbol | Test condition | Min. [ Typ. | Max. | Unit
Clock Cycle tc Fig.a 500 - - ns
SCP Pulse Width tSWH,tSWL Fig.a 240 — — ns
Data Set Up Time tDSU Fig.a , Fig.b 240 - - ns
Data Hold Time tDHD Fig.a , Fig.b 240 - - ns
SCP Rise/Fall Time trtf Fig.a , Fig.b - - 50 ns
LP Rise Time tLRP Fig.a 240 - - ns
LP Fall Time tLFP Fig.a 240 - - ns
LP Pulse Width tLW Fig.a 240 — - ns
SCP To LP Delay Time tSL Fig.a 50 - - ns
LP To SCP Delay Time tLS Fig.a 100 - - ns
LP "H” Pulse Width tCWH Fig.b 40 - - ns
LP "L’ Pluse Width tCWL Fig.b 170 - - ns
tC
tSWL tSWH
VR a2
cL2 L 10% ﬁZ N
ir tf
1S tLW tLS
- JSP
cu tLFP
tLRP tDSU tDHD
X X X
Fig . a Interface timing (SEGMENT)
tCWH
tCWL tf
= 90%
oL / N 10%
tDSY tDHD | 1r
FLM J A\
Fig . b Interface timing (COMMON)
QA.: REV.:
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8—2 POWER ON/OFF TIMING

0.8VDD
VDD

VSS
0~50ms
Vadj
VSS 0~50ms
Signal é
VSS
POWER ON

0.8VDD
‘ VDD

VSS
0~50ms
Vadj
0~50ms VSS
V
% Signal
VSS

POWER OFF

The missing pixels may occur when the LCM is driven beyond
above power interface timing sequence.
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8—3 DISPLAY PATTERN

pea i B8 | SEG320
ala NN SEG319
alo ala
o| o o| o
o|lo [a) e}
M| ™M M| ™M
[alla) [alia)
ala ala
sls 5| 5| SEcoo2
Q18 Q18| secoot
— o O

FIRST DATA / 8 8 R §
= = = =
O O o O
O O o O

240 X 320 Dots Matrix
QA. REV.
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73.28

4.5 62.18+0.3(BEZEL OPENING)
6.99, 58.0
6.8 57.58540.2(ACTIVE AREA)
100.043.0 40 17.0 | _2 \Jjo’ Lost Data
1] ml o NN “ H /
"._I ~ o DETAL A 1] _ ! HH [B][B]SEG320
_ e _ ! ! BHHE [BlS]sEc319
_ 1 HHE| HEB
_ PN 1 7 ! _ BH EHE
[ N = _ [
_ =l |El3 = oNT 2 _
_ g3lslRed B ¢ 5 |
_ HEB _ CENTER OF |
| o PIN 18 \\ |
| ol © = ! |
i SlEle L A —— be] I A || |
| 85 ! = ! [2]E] (BB
s ! = _ First Data BH HE
& 28 _ | HB| & sec 2
I 2e X | HEA [2][8] SEG 1
I & _ —o 2o
" | | " 2z 53
- ! Y}
! R0 | 240 x 320 Dpis ! ©0° 318
" i ! \(PARTS AREA DATA SEQUENCE
N
2
VIEWING DIRECTION
_0.225 0.015
& NOTE :
S, 1. Resolution : 240x320 DOTS FSTN
CONDUCTOR SURFACE 2. wwowzmsd : EL m\r AWH_.C.H QWHHZV
3. Hitachi HI-FAS low power
TCP IC HD66130/131
DETAIL "A” 4. FRAME MATERIAL : SPCC (0.3 mmt)
(SCALE 1:30)
INTERFACE CONNECTION(CN1)
Pin No|Symbol Function Pin No|Symbol Function
1 CL2 |Data Shift Clock Signal 10 VDD | Power Supply for Logic (+) TOLERANCE LIST(S)
2 CL1 |Data Latch Signal 11 VSS | Power Supply for Logic (GND,0V) c_Kmmeoz qo_.»m%wuom
3 FIM |First Line Marker 12 BLE | HEL Enable L EL Disable 5 <L=18 303 _I_ >Z._|_|N OZ_X
4 |DISPOFH B Display ON , L= Display OFF 13 | VELG |Power Supply for EL{GND,0V) e
5 DO 14 VEL | Power Supply for EL(+) 125 <L 10.6 NAME DATE | THIRD ANGLE P.
6 D1 15 /A APPROVE
> D2 Display Data 6 MM A CHECK @m
NONE Connection A pesicN [ J.H SUN B0.05.05 SCALE | uNIT
8 D3 17 NC A orawN  [JH SUN90.05.05] 11 | mm
9 Vadj |Contrast adjust voltage 18 NC N DWG NO. HDM3224-T
REV. NO. DESCRIPTION DATE | DESIGN | CHECK [APPROVE|
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