PRODUCT SPECIFICATION

HDM3224-CWL

320 x240 COLOR GRAPHICS
LCD DISPLAY MODULE
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1.MECHANICAL DATA

NO ITEM CONTENTS UNIT
1 Product No. HDM3224-CWL -
2 |Module Size 154.6 (W) x 114.8 (H) x 9.0 (D) mm
3 | Dot Size 0.09 (W) x 0.33 (H) mm
4 | Dot Pitch 0.12 (W) x 0.36 (H) mm
5 |Number of Dots | 320 x RGB (W) x 240 (H) Dot
6 |Duty 1/240 —
7 |LCD Display Mode| FSTN, Color STN Module -
8 |Rear Polarizer Color Transmission Type -
9 |Viewing Direction | 6 O’clock
10 | Backlight LED -
" Controller Excluded -
12 | DC/DC Converter| Excluded -
13 | Weight 195 (Approx.) g
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2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
ITEM SYMBOL | MIN MAX UNIT COMMENT
Power Supply for Logic VDD—-VSS| —-0.3 6.5 \
Power Supply for LCD Drive VEE—-VSS 0 30 \
Input Voltage VI -0.3 |vbD+0.3| V
Static Electricity - - - - Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
WIDE TEMP.
ITEM OPERATING STORAGE
MIN. MAX. MIN. MAX.
Ambient Temperature -20 70 -30 80
Humidity (Without
) Note 2,4 Note 3,4
Condensation)
Vibration Note 5
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.
at 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? - 5%9.8 m/s?
Vibration Width 0.2 inch - 0.036 inch -
Vibration Direction X/Y/Z

Vibration Time

20 min/cycle X 3 directions
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3. ELECTRICAL CHARACTERISTICS
3—1.ELECTRICAL CHARACTERISTICS OF LCM

Ta=25C, VDD=3V/5V+5%

ITEM SYMBOL CONDITION MIN. TYP. | MAX. | UNIT
Logic Circuit e
Power Supply VDD-VSS Ta= 25°C 4.75 5.0 5.25 \
Logic Circuit _ .
Power Supply VDD-VSS Ta= 25°C 2.7 3.0 3.3 \
VIH H level 0.8VvDD| - VDD Vv
Input Voltage
VIL L level 0 - 0.2vDD| V
—20°C| 27.0 | 27.4 | 27.8
0'C | 26.2 | 26.6 | 27.0
Recommended VEE—VSS |Duty=1/240 .
LCD Driving Voltage (Vop) | wop=3v/sy| 2°C | 292 261 260y
50°C | 24.1 24.5 | 24.9
70°C | 235 | 23.9 | 24.3
VDD—VSS=3V/5V
Supply Current for Logic IDD VEE—-VSS5=25.6V - 2.0 3.0 mA
FLM=120Hz
Ta=25°C
PATTERN
Supply Current for LCD IEE EomOE0ED - 4.8 7.2 mA
mly Eul BEl el |
PATTERN:
(Dots All
On of
White 70 - -
curt VEE-VSS  |Color)
urface =25.6V
LCM Luminance |— Ta=25C 2
= cd/m
V=5V PATTERN:
(Dots All
0ff) - - 7
Recommended Frame
Frequency for Optimum FLM - 120 140 150 Hz
Contrast
QA.: REV:
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S—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

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

Peak forward current | p - - 250 mA -
Maximum reverse voltage VR - - 5 v -
Applied forward current I'F - - 200 mA | at Vg =5V
Applied forward voltage VF - 5 - -

LED power consumption Pr - - 1.25 W -

LED life time L — lwo00| - | nrs |Ot'F 7*??0 mA

(*1) LED life time is defined as follows

: The final brightness

is at 50% of original brightness .
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4.0PTICAL CHARACTERISTICS

4—1.0ptical Char. of Wide Temp. Mode

Cr>2 AT Vop
Cr(Contrast Ratio) B(Viewing Angle) [#(Viewing Angle)
ITEM
—20°C 0°C 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.
T M |12 | 18] 14| 2017 |25 |35 5 [14] 2 | - |[ERO| - | R
NOTE NOTE 6 NOTE 5
note:
T: TRANSMISSIVE
M: For 6 O’clock Color STN Module
AT 9¢=0" 6=0°
ITEM SYMBOL | CONDITION MIN. TYP. MAX. UNIT NOTE
-20T 2300 2900 | 4300
ot 640 800 1200
Response Time (rise) Tr 25T 240 | 300 450 ms NOTE 2
50T 80 | 100 | 150
70T 45 55 80
—-20%T 1500 | 1800 | 2700
0t 360 450 670
Response Time (fall) Tf 25¢ 80 100 150 ms NOTE 2
50T 48 60 90
70T 32 40 60
QA.: REV:
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4—2.Color of CIE Coordinate

Ta = 25°C
ITEM SYMBOL CONDITION VALUE NOTE
X 0.53
Red $=0", 6=0
y 0.33
X 0.31
Green ¢#=0", 6=0
Color of CIE y 0.52
. Notes#
Coordinate X 0.16
Blue ¢=0°" , =0
y 0.12
X 0.30
White ¢»=0" ) =0
y 0.31
Note# Measuring at position 3 on Fig.1 Tolerance : +0.05
CIE chromaticity diagram
Fig.1
0.9
0.8
0.7
0.6
G
0.5
y
0.4 /
R
0.3 / W -
0.2
/I
0.1 8l
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
X
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(NOTE 1)

SELECTED WAVE

SELECTED WAVE

Description of Measuring Equipment and Driving Waveforms

100% [--- 100%
NON—-SELECTED WAVE
2] 2] / NON—SELECTED WAVE
E CrMax E CrMax
] 7]
: XX : 4]
m ]
Vop APPLING VOLTAGE Vop APPLING VOLTAGE
(positive type) (negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 140Hz
Applying Waveform : 1/N duty 1/a bias
(NOTE 2)
Definition of Response Time(Tr,Tf)
NON-SELECTED SELECTED NON—SELECTED NON-SELECTED SELECTED NON—SELECTED
CONDITION __ | CONDITION . CONDITION CONDITION CONDITION . CONDITION
7Y = n
e
n [=] »
AEIIRNG £ |
2] 1] N
& < & =
Tr T [ T by
Rise time Fall time Rise time Fall time
(positive type) (negative type)
*Conditions
Operating Voltage : Vop
Viewing Angle (,2) : (0,0)
Frame Frequency : 140Hz
Applying Waveform : 1/N duty 1/a bias
(NOTE 3)

HANTRONIX, INC.
10080 BUBB RD.

CUPERTINO, CA 95014 ZW.

1.0

HDM3224-CWL

TUNGSTEN LAMP BRIGHTNESS CONST. . . .
(Reflectance) SPOT METER TEMP. Multiplex Driving ( 1/N duty 1/a bias )
(Transflectance) CHAMBER
8
——— = 1
- \\ (1/a)Vop
,/ 25° 0° LCD al (1/5)V°P
/ 2
- SELECTED
—L
\ e WAVE
‘ Sample Sta [
180° ample ge 1-2/a) Vo
N 80 (1-2/a)Vop 1 (1/a)vop
(1—2/a)Vop (1/a)Vop
TUNGSTEN LAMP
(Transmittance) 1/¢r)(1/N) |NON—SELECTED
(1/1r)(1/N) WAVE
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(NOTE 4)
Definition of Viewing Direction
12: 00
9:00 3:00
6:00
NOTE 5
( ) REAR
Definition of Viewing Angle 12: 00
R-L Direction F-R Dirsction I§E(F)g) @GC')"OT
% 4 O1 23
FRONT
6:00
\vf
| : Fr 1R
6= 0:1+0:
*Conditions
Operating Voltage : Vop
Frame Frequency : 140Hz
(NOTE 8) Applying Waneform : 1/N duty 1/a bias
. Contrast Ratio : larger than 2
SELECTED WAVE SELECTED WAVE
100% A
NON-SELECTED WAVE
. . NON—SELECTED WAVE
1] ]
= \J =
m Cr m Cr
Vop VOLTAGE Vop VOLTAGE
(positive type) (negative type)
Contrast Ratio : Cr=A/B
*Conditions
Viewing Angle : 0
Frame Frequency : 140Hz
Applying Waveform : 1/N duty 1/a bias
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0.BLOCK DIAGRAM

LCD
240
1 FRM ROW Driver x 2 320 X R.G.B. X 240 dots
2 LOAD 2
4 DISP 960
2
Column Driver x 4

3 CP

8~15 8

D7~DO

LOAD
M Circuit
7 VEE
Bias Circuit To LSI
6 VSS 717
5 VDD To LSI Logic
CCFL

1 A LED Backlight
2 NC
3 K
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6. INTERNAL PIN CONNECTION

LCD

Pin No| Symbol Function Level
Synchronous signal for H
driving scanning line
LOAD Data signal latch clock H > L
CP Data signal shift clock|] H - L
DISP Display control signal [H(ON),L{OFF)
Power supply for logic -

O[O, |WOIN| =
)

VSS GND -
VEE Power supply for LCD —
D7
D6
10 D5
11 D4 .
E 03 Display data H(ON),L(OFF)
13 D2
14 D1
15 DO

CN1 : 53261—1510(Molex)
Recommended Matching Connector : 51021—1500(Molex) or Compatible

LED

Pin No| Symbol Function Level
1 A | Power supply for LED Backlight (+) -
2 NC NO Connection —
3 K | Power supply for LED Backlight (-) -

CN2 : BHR—03VS—1(JST)
Recommended Matching Connector : SM02—(8.0)B—BHS—1(JST) or Compatible
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7.POWER SUPPLY

s« VEE(+30V)
R1
Tr VR
LCM |
% c1 R2
VSS . ' * VSS(0V)
.1
VDD T e VDD(+3V/5V)
R1+R2+VR=10~20KQ
C1,C2=10UF
LED |
Backlight T oY
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8. TIMING CHARACTERISTICS
8—1.INTERFACE TIMING

VDD=3.0/5.0V = 10%

Parameter SYMBOL MIN. MAX. | UNIT
CLOCK PULSE CYCLE TIME twek 66 /40 - ns
CLOCK PULSE HIGH LEVEL WIDTH twekH 23/12 — ns
CLOCK PULSE LOW LEVEL WIDTH twekL 23/14 - ns
LATCH PULSE HIGH LEVEL WIDTH tweeH 30/15 - ns
CP-LP RISE TIME tio 10/5 - ns
CP-LP FALL TIME tsL 30/25 - ns
LP-CP RISE TIME s 30/25 — ns
LP—CP FALL TIME i 30/25 - ns
CLOCK PULSE RISE/FALL TIME tets - 50 ns
DATA SETUP TIME tps 10/5 - ns
DATA HOLD TIME toH 25/15 - ns
DISPOFF LOW LEVEL WIDTH twoL 1.2 - Us
DISPOFF CANCELLATION TIME tsp 100 - ns
twLPH
v N
LP A
tsL
LD tLs | tLH twekL
— — %
CP N ‘—7/_
tr Itf twekH
twek tDs tDH
DO~D7 > LAST DATA TOP DATA
twoL - tsp
DISPOFF ——— J}L
AN
QA.: REV.:
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8—2.TIMING CHART

LOAD |—| |—|
LU UL UL B I A

D7 X R X B3 X 66 X Ra X B11 X614 X R17 X819 X
D6 X o1 X ra X 6 X 6o X ri2 X814 X 617 X R20 X
D5 X B1 X 64 X Rr7 X B9 X 612 X R15 X B17 X620 X
D4 X R2 X B4 X 67 X r10 X B12 X 615 X R18 X820 X
D3 X 62 X rs X 87 X 610 X r13 X B15 X 618 X R2t X
D2 X B2 X 65 X r8 XB10 X 613 X R16 X B18 X 621 X
D1 X Rr3 X B5 X 68 X R11 X813 X 616 X Ri9 X B2t X
Do X 63 X re X B8 X a1t X ri4 X B16 X 619 X R22 X

FRM Q I_

CPX(320X3) /8 Pulse

oo LT LT [ S

(Reduction)

X1 X2 X240 X1
DO

(S
(G0N

O

OO0C00UK
(i
MO0

(S
(e

O

0000000
(s
OO0

=
—

—_—
=

D7

(Reduction)
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8—3.POWER ON/OFF TIMING

0.9VDD
VDD ‘

VSS 0~50ms
Signal
VSS
VEE /
VSS |
I 20ms min.
,20ms min.
DISP
VSS
POWER ON

0.9VDD
‘ VDD

0~50ms VSS
% Signal
VSS
\ VEE
| VSS
0 min. I
0 min.,
DISP
VSS
POWER 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 Y2 Y3 Y318 Y319 Y320
X1 R1 G1 B1 R2 G2 B2 R3 G3 B3 R318 | G318 | B318 | R319 | G319 | B319 | R320 | G320 | B320
D7 D6 D5 D4 D3 D2 D1 DO D7 DO D7 D6 D5 D4 D3 D2 D1 DO
X2 R1 G1 B1 R2 G2 B2 R3 G3 B3 R318 | G318 | B318 | R319 | G319 | B319 | R320 | G320 | B320
D7 D6 D5 D4 D3 D2 D1 DO D7 DO D7 D6 D5 D4 D3 D2 D1 DO
X239 R1 Gl B1 R2 G2 B2 R3 G3 B3 R318 | G318 | B318 | R319 | G319 | B319 | R320 | G320 | B320
D7 D6 D5 D4 D3 D2 D1 DO D7 DO D7 D6 Us D4 D3 D2 D1 DO
X240 R1 Gl B1 R2 G2 B2 R3 G3 B3 R318 | G318 | B318 | R319 | G319 | B319 | R320 | G320 | B320
D7 D6 D5 D4 D3 D2 D1 DO D7 DO D7 D6 us D4 D3 D2 D1 DO
QA. REV.
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154.6

¢ _Start Chip Area
3.0 148.610.3 3.0 H
1 Y1 Y2 3_ |- Y320
122.47 (Glass BM .>_‘8v P uw D7| D6| D5 | D4 D3| D2 | D1| DO D7| | D2 | D1 | DO
120.240.2 (Bezel Opening Area) A | [mlciImrelce[pe|ralcslBs| [Reedasedpaed
118.18 (Effective Area) E ! : :
115.1740.2 (Active Area) A x4
2-93.0£0.15 81.0+0.3 . 9.040.5
2 _ 1
1 T i Connector
W I/
T - —_——_—_——— =l ] |
I'|i -
" . i 1.3 PCB
g 2 | :
5 > _ A—A Section
O |~ [Te] |
Slol—~ 1.635 [,
<121 8l5lw i
HINNEE: 0.635 H]
[ = s ,
| w| &l |2 2 R 320(H)(R. G.B.)x240(Y) u_mmw ol 2
SELHEE AR : S ]
o[~ ! o
28| x|n H: 2-3.0Min| 0.12
SIKI2|g M o 0.09
ﬂ 7 w © _ 1 - 4
= i gle !
. 2 Rlcls| 2|8
5 ® | _ N !
E 4-R0.5 = i _mul_|. oN2 |
S —— ———————————— - p— R||G||B
ﬁ N 1
= 2 8 Detail "B”
3 >
2540.3 3 N 160.0410.0
3.0 £ .
= View Direction Notes :
1. Resolution : 320(H)(R.G.B) x 240(V) Dots
1 __ 2. Backlight : LED (White)
= = = = = rj\wﬁmﬂ_ 3. Frame Material : SECC (t=0.5)
GENERAL TOLERANCE LIST
DIMENSION TOLERANCE
CN1 : 53261-1510 (Molex) L =6 $0.25 (mm)
Pin No| Symbol Function Level 10 D5 6 <L =18 £0.3 (mm)
1 FRM wxumruonocm .&mu.w_ for H 1 D4 18<L =50 +0.4 (mm) HANTRONIX
riving scanning line 12 D3 . 50 < L =125 0.5 (mm)
2 | LOAD | Data signal latch clocd H S L | 13 | D2 Display data |H(ON)L(OFF) 95 <L $0.6 (mm)
3 CP Data signal shift clock| H > L 14 D1 ANGLE +1°  (DEG) NAME DATE  |THIRD ANGLE P,
4 DISP Display control signal [H(ON),I{OFF) 15 DO A APPROVE [TONY CHOU[94.02.15
5 VDD Power supply for logic — CN2 : BHR-03VS-1 (JST) /A CHECK |C.B Len |94.02.14 @m
[ VsS GND - Pin No.| Symbol Function Level A DESIGN | J.H SUN |94.02.05 | SCALE | UNIT
7 VEE Power supply for LCD — 1 A | Power supply for LED Backlight (+) - ZN DRAWN [J.H SUN [94.02.05 [ 1/1 [ mm
8 D7 . 2 NC NO Connection - A
9 D6 Display data H(ON) L{OFF) 3 K | Power supply for LED Backlight (-) = REV. NO) DESCRIPTION DATE | DESIGN|HECKIAPPROVE| 0 M- HDM3224-CWL
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