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Record of Revisions

REVISED REF.
DATE NO. PAGE SUMMARY
11/11/2002 1 5/16 The "Recommeded LCD Driving Voltage” values have decreased
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AZ DISPLAYS, INC.

I.MECHANICAL DATA

(1) Product No.

(2) Module Size

(3) Dot Size

(4) Dot Pitch

(5) Number of Dots

(6) Duty

(7) LCD Display Mode FSTN:
Rear Polarizer:

(8) Viewing Direction

(9) Backlight

(10) Weight

(11) Controller

(12) DC/DC Converter

AGM3224K
88.3  (Wymm X 69.1 (H)mm X 2.2MAX (D)mm

0.225 (W)mm X 0.225 (H)mm

0.24  (Wmm X 0.24 (H)mm

320 (W) X 240 (H) Dots

1/240

O Black and White(Normally White /Positive Image)
O Transflective

9 O’clock

W/0

24.5 g(Approx)
Excluded
Excluded
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AZ DISPLAYS, INC.

AGM3224K
(1) ELECTRICAL ABSOLUTE RATINGS
GND=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD—-GND | —0.3 7.0 vV
Power Supply for LC Drive VLCD—-GND| —0.3 36.0 \
Input Voltage Vi -0.3 |VDD+0.3 \
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 2,3 Note 2,4
Condensation

Note 1

Note 2

Note 3

Note 4

LCM should be grounded during handling

Background color will change slightly depending on ambient temperature.
This phenomenon is reversible.
Ta = 70°C : 75%RH max
Ta > 70°C : Absolute humidity must be lower
than the humidity of 75%RH at 70°C
Ta at =30°C will be < 48hrs, at 80°C will be < 120hrs
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AZ DISPLAYS, INC.

AGM3224K
(VDD = 3.0V £ 10%)
ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
VIH H level 0.8VDD - VDD \%
Input Voltage
VIO L level 0 - 0.2VDD \%
—20C | 17.3 | 175 | 17.7
1/240 | 0C 15.7 | 15.9 | 16.1
Recommended VLCD—GND
o Duty
LC Driving Voltage (Vop) 25°C 15.2 154 | 156 N
(WIDE TEMP. LCM) 1/12
Bias | 50c | 14.4 | 146 | 14.8
70c | 135 | 13.7 | 13.9
VDD=3.0V
IDD GND=0V - 0.1 0.3
VDD—-GND=22.7V
Power Supply Current FLM=70Hz mA
PATTERN
ILCD H RN RN - 0.55 1.0
ECOEROERQO
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AZ DISPLAYS, INC.

AGM3224K
4. 0PTICAL CHARACTERISTICS
AT Vop
ITEM Cr(Contrast Ratio) o(Viewing Angle) |#(Viewing Angle)
—20C | —oCc | 25¢C 50°C 70°C 25°C 25°C
MODE MIN. | TYP. [MIN. | TYP.[MIN.| TYP.[MIN. | TYP.[MIN. | TYP.| MIN. TYP. MIN. TYP.
z | 1 |25|30|35]40|50|55[30[35]|20[25] - | F30 | - | 30
note NOTE 6 NOTE 5
NOTE :
Z: OTHER
T: NORMALLY WHITE(9 Q’clock)
AT  9=0" 6=0°
ITEM SYMBOL | CONDITION MIN. TYP. MAX. | UNIT NOTE
—-20°C 5200 | 6700 | 10000
0C 950 1200 | 1800
Response Time (rise) Tr 25C 280 350 500 ms NOTE 2
50°C 130 160 250
70°C 80 100 150
—-20°C 3400 | 4300 | 6500
0C 550 700 1000
Response Time (fall) Tf 25°C 200 | 250 350 ms NOTE 2
50°C 70 90 140
70°C 50 70 110
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AZ DISPLAYS, INC.

AGM3224K

(NOTE 1)

Definition of Operation Voltage(Vo
SELECTED WAVE

SELECTED WAVE

100% — 100% F———————=
NON—SELECTED WAVE
@ a NON—-SELECTED WAVE
Y CrMax F————-— Y CrMax F—————
= =
T T
[0 [0
o x
@ o
I I
Vop APPLING VOLTAGE Vop APPLING VOLTAGE
(positive type) (negative type)
*Conditions
Viewing Angle : O
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 iA CONDITION ;i CONDITION CONDITION iA CONDITION ;i CONDITION
I | | L | |
[ i i S W ' i i
2 I 1S I | 2 I I I I
1NN o NS
zZ | gl IS | | zZ | g | | |
1S
E el | | | £ 19 ) | |
% | | | | % | | | | g
Bl 2 Bl 1/ NS
| | | | |
T Tf Tr Tf
Rise time Fall time Rise time Fall time
(positive type) (negative type)
*Conditions
Operating Voltage : Vop
Viewing Angle (6,8) : (0,0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias
(NOTE 3)
Description of Measuring Equipment and Driving Waveforms
TUNGSTEN LAMP BRIGHTNESS CONST. . L. .
(Reflectance) SPOT METER TEMP. Multiplex Driving ( 1I/N duty 1/a bias )
(Transflectance) CHAMBER
&
{}\\ ] 1
- \\ (1/a)Vop
/ s SELECTED
______ ~ WAVE
\ 1/fr
A S le St
180" ample Stage (1-2/a)Vop
\\\\ iy — (1/a)Vop
(1-2/a)Vop (1/a)Vop
TUNGSTEN LAMP
(Transmittance) 1431 /N NON—SELECTED
(/) /N) WAVE
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AZ DISPLAYS, INC.

AGM3224K
(NOTE 4)
Definition of Viewing Direction
12:00
9:00 T y 3:00
6: 00
(NOTE 5) REAR
Definition of Viewing Angle 12:00
. . . . LEFT RIGHT
- F—R Direct
R—L Direction |r9ec ion 9:00 2. 00
¢ ¢ o 62
FRONT
6: 00
*For This Product '
I 1 F 1R The Viewing Direction Is 6 O'clock
[ 1 I |
So 61 > 62
e = 01 + 62
*Conditions
Operating Voltage : Vop
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
(NOTE 6) Contrast Ratio : larger than 2

Definition of Contrast Ratio (Cr)

SELECTED WAVE

A A
100% ~2 NON—SELECTED WAVE
1] 1]
%] %]
w w
= =
I I
S S
o o
@ cr @ Cr
1 1
Vop VOLTAGE Vop VOLTAGE
(positive type) (negative type)
Contrast Ratio : Cr=A/B

SELECTED WAVE

NON—SELECTED WAVE

*Conditions

Viewing Angle : 0
Frame Frequency : 70Hz

Appling Waveform : 1/N duty 1/a bias
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AZ DISPLAYS, INC.

AGM3224K

15~18 D3~DO I_ _I
3.4 V3.4 I |

I I
10 CL2 | f l |
12 CL1 '
11 M | JLJLdL L |
13 DISP OFF , SEGMENT SEGMENT

1 DRIVER 1 DRIVER 2
9 FLM I {6} {6& |
1,6 VLCD{V1),GND(V2) I |
15 s T |

— —\/

| 320 X 240 DOTS LCD | |

| L= coMMON _§5\ |
8 vbD 3 DRIVER 2 /| |
7,14 GND

I I

I I

SEGMENT DRIVER : LC4104C
I COMMON DRIVER : LC4102C I
L - ]
Note :

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

2)VLCD(V1),GND(V2),V6,V3,V4 and V5 are power supply voltage for LCD.
(VI>VB>V3E>V4A>V5>V2)
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AZ DISPLAYS, INC.

AGM3224K

6. INTERNAL PIN CONNECTION

PIN NO.| SYMBOL FUNCTION
1 VLCD(V1)| Bias voltage(Liquid crystal drive voltage)
2 Ve
3 V3

Bias voltage(VI>V6>V3>V4>V5>V2)
4 V4
5 V5
6 GND(V2) | (GND: 0V)
7 GND ov
8 VDD Power supply voltage: +3.0V typ
9 FLM Frame signal
10 CL2 Display data shift clock
11 M LCD drive signal(AC signal)
12 CL1 Display data latch signal
13 |DISP OFF | Display ON/OFF control signal(”"H”: Display ON,”L”:Display OFF)
14 GND ov
15 D3
16 D2
Display data
17 D1
18 DO
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AZ DISPLAYS, INC.

AGM3224K
7. POWER SUPPLY
1/12
VLCD , . BIRs VLCD(V1)
et ml
R1 r 7 | =3 —
o M V6
|
R1 | | s Cl1==
5 Yy v3
L I | Cle= oL LCD
Cl R2  R3 = MODULE
-y —\W V4
R1 1 | Cl=—
| [I]/E i W V5
R1%‘ — — CT
GND . ' GND(V2)

IC1 :LP324M(NATIONAL SEMICONDUCTOR)

R1 :22(KOHM)£0.5% R2 :180(KOHM)+2%, R3 :4.7(0OHM)£5%

C1 : 2.2—-4.7(uF)
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AZ DISPLAYS, INC.

AGM3224K

8. TIMING CHARACTERISTICS

8—1.INTERFACE TIMING

@ VDD=3.0V+10%, Ta=-20~70 T

ltem Symbol | Test condition | Min. | Typ. | Max. | Unit
CL2 Cycle Time tC Fig.a 82 - - ns
CL2 Pulse Width tSWH, tSWL Fig.a 8 | = | — | ns
CL2 Rise/Fall Time tCR,tCF Fig.a — — 50 ns
Data Set Up Time tDSU Fig.a , Fig.b 100 - - ns
Data Hold Time tDHD Fig.a , Fig.b 30 - - ns
CL1 Cycle Time tL Fig.b 250 - - ns
CL1 "H” Pulse Width tLWH Fig.a , Fig.b 100 - - ns
CL1 Rise/Fall Time tLR,tLF Fig.b - - 30 | ns
CL2 To CL1 Delay Time tCL Fig.a 30 - - ns
CL1T To CL2 Delay Time tLC Fig.a - - 200 | ns
FLM TO CL1 SETUP TIME tFLS Fig.b 30 - - ns
FLM TO CL1 HOLD TIME tFLH Fig.b 50 - - ns
tC
tSWL tSWH
= 90% 7
Lo / 10% U/ N / \
tCR  CF,
tCL tLWH . tLC
tDSU tDHD
DO~D3 X X X
Fig . a Interface timing (SEGMENT)
tL
tLWH
; —
= 90%
oL N 10% 7
tFLS tFLH tLR
i ——/ \
Fig . b Interface timing (COMMON)
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AZ DISPLAYS, INC.

AGM3224K
8—2.TIMING CHART OF INPUT SIGNAL
1/fF
FLM -
240 1 2 240 1 2 240 1 2
LTI p )
B
P |
///// :
T [
//////////// a
- [
r/ |
! :
FLM | =
i |
' |
CL1
|
|
|
|
uyyul JUuUULJuL
oo U

CP x (320/4) pulses

p0~D3 XX XX XX XXX XXX XXX XX
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AZ DISPLAYS, INC.

AGM3224K
8—3.POWER ON/OFF TIMING
0.9VDD 71 5: 0.9VDD
VDD GND ‘ 0~50ms 0~50ms ‘ GND VDD
= g b |
Signal GND Aé GND Signal
20ms min. 0 min.
VLCD VLCD
GND GND
o AQOmS min. 0 min.‘
DISP OFF DISP OFF
GND GND
POWER ON POWER OFF

Missing pixels may occur when the LCM is driven beyond the

above power interface timing sequence.
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AZ DISPLAYS, INC.

AGM3224K
8—4.DISPLAY PATTERN
Column1 Column2 Columnd Column4 Column320
Row 1 11 12 13 14 1320
Row 2 2] 27 23
Row 3 S 33
DO: <1°4>m(1°8) °°°°°<240°320)
D1: (1°3>\<1'7> °°°°°(240°319>
D2: (1*2)\«(1'6) °°"'<240'318)
D3: (1'1)w(1'5) °°°°°(240°317)
Row 240| 240 1 240 3520
1
H *(1,1)
18

LCD INTERFACE /
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—

MIN 26.8

I
o

O MAX 46.8

ACTIVE AREA 57.585

320*240 pixels

A DETAIL

(3.9") QVGA format

=
69.1+0.3

VIEWING AREA 60.6

ACTIVE AREA /6./85
VIEWING AREA 79.8
88.370.3

I
@)
(@]
~J
(@2}

I
S
P1.0X17=17.0£0.2

SUPPORTING TAPE

START SEG1 SEG3R0 -
ot =, 2l B DETAIL

D

' : 8§3.5%0.3
CONDUCTOR SURFACE L—J 0M240

Layout Diagram

PIN NO |SYMBOL FUNCTION
VLCD(V1)| Bias voltage(Liquid crystal drive voltage) D3 DIMENSION TOLERANCE

V6 De L £0.25 (mm)

o oL Display data
18 | 209 (mm) | AZ DISPLAYS, INC.

Bias voltage(VI>V6>V3>V4>V5>V2) 6 <
VA Do 18 < mm)

V5 50 < L =125 .
GND(V2) | (GND: V) Note: 125 < L . AGM3224K

GND _|ov ANGLE : NAME THIRD ANGLE P.
VDD |Power supply voltage:+3.0V typ 1. RESOLUTION : 320x240 DOTSe

APPROVE
FLM Frame signal(sync. Of display) 2. COG IC : COM LC4102C CHECK @<}

CL2 Display data shift clock SEG LC4104C DESIGN J.Y.Lin 89.05.16 | SCALE | UNIT
M LCD drive signal(AC signal) DRAWN Ping Ping 89.05.16

(o]
o

A IA] DA | ©>

OO N

mm

CL1 Display data latch signal ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
P PP DWG NO. —
DISP QFF|Display ON/OFF control signal("H”: Display ON,’L’”:Display OFF) . NO. DESCRIPTION DESIGN | CHECK | APPROVE M 5 5 9 D O A { )




