AZ DISPLAYS, INC.

AGM3224Y
1. MECHANICAL DATA
(1) Product No. AGM3224Y
(2) Module Size 76.8 (Wymm x 103.7 (H)mm x 6.5(D)mm
(3) Dot Size 0.234 (W)mm x 0.068 (H)mm
(4) Dot Pitch 0.249 (W)ymm x 0.083 (H)mm
(5) Number of Dots 240 (W) x (320 x RGB(H)) Dots
(6) Duty 1/240
(7) LCD Display Mode FSTN: Color STN Module
REAR POLARIZER: Color Transmissive Type
(8) Viewing Direction 6 O'clock
(9) Backlight CCFL
(10) Controller Excluded
(11) DC/DC Converter Excluded
(12) Weight 65.0 g(approx.)

Revised: August 27, 2001
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AZ DISPLAYS, INC.

AGM3224Y
(1) ELECTRICAL ABSOLUTE RATINGS
VSS=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS | —=0.3 7.0 V
Power Supply for LCD Drive VEE—-VSS 0 42.0 vV
Input Voltage \ —-0.3 |vDD+0.3 vV
Static Electricity - - - - Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP.
ITEM
OPERATING STORAGE
MIN. MAX. MIN. MAX.
Ambient Temperature 0 50 —-20 60
Humidity (Without
. Note 2,4 Note 3,4
Condensation)

Note 1 LCM should be grounded during handling.

Note 2 Ta = 50°C : 85%RH max
Ta > 50°C : Absolute humidity must be lower
than the humidity of 85%RH at 50°C

Note 3 Ta at —20°C will be < 48 hrs, at 60°C will be < 120 hrs

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

This phenomenon is reversible.
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AZ DISPLAYS, INC.

AGM3224Y
ITEM SYMBOL CONDITION MIN. TYP. | MAX. | UNIT
C e 3.0 3.3 3.6
Logic Circuit
VDD-VSS Ta= 25°C \Y
Power Supply 45 | 50 | 55
VIH H level 0.8VDD - VDD V
Input Voltage
VIL L level 0 - 0.2vDD \Y
0C 24.9 | 25.2 25.5
Recomrmended Duty=1/240
LCD Driving Voltage Bias=1/14 050 037 040 043
VEE-VSS - . : : \Y
(Normal Temp. LCM) VDD=5.0V
50°C | 22.7 23.0 23.3
VDD—-VSS = 5.0V
Supply Current for Logic IDD VEE—VSS = 240V - 2.0 3.5 mA
Ta= 25°C
PATTERN:
Supply Current for LCD IEE =N B=l E=R E=N | — 12.0 | 18.0 mA
ECOROEBROERQO
PATTERN:
(Dots All On ,
\VDD-VSS=5.0V of White CO|0I’) - 89.0 - Cd/m
Luminance Ta= 25°C PATTERN:
| =2.5mArms (Dots All i
Off) - 7.3 - cd/m
EEEE
EEER
CCFL
PARAMETER SYMBOL MIN. TYP. MAX. | UNIT REMARK
Lamp Voltage Vi - 300 - Vrms IL = 2.5mArms
Lamp current IL 1.5 2.5 3 mArms (x1)
Lamp power consumption PL 0.5 0.8 1 W (x2)
Lamp frequcncy FL 30 40 50 KHz
Lamp life time L - 20000 - hrs

(x1) It is recommended that || be not more than 2.5 mArms so that heat radiation of
CCFT backlight may least affect the display quality .

(x2) Power consumption excludes inverter .
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AZ DISPLAYS, INC.

AGM3224Y
4—1 Optical Char. of Normal Temp. Mode
AT Vop
Cr(Contrast Ratio) 6(Viewing Angle) [#(Viewing Angle)
ITEM
0C 25°C 50°C 25°C 25°C
MODE MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP.
T G - 29 - 20 - 5.5 — 100 — +45
NOTE NOTE 6 NOTE 5
note:
T TRANSMISSIVE
G: NORMALLY BLACK 6 O’CLOCK
AT  ¢=0" 6=0"
ITEM SYMBOL | CONDITION MIN. | TYP. MAX. UNIT NOTE
0t - 600 -
Response Time (rise) Tr 25T - 250 - ms NOTE 2
50T — 90 -
0t - 300 -
Response Time (fall) Tf 25T - 90 - ms NOTE 2
50T - 60 -
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AZ DISPLAYS, INC.

AGM3224Y

4—2 Color of CIE Coordinate

Ta = 25°C
BRIGHTNESS
ITEM SYMBOL CONDITION VALUE (cd/m?)
X 0.49
Red 22.9
y 0.34
X 0.29
Green 61.4
Color of CIE y $=0", 6=0 0.55
Coordinate X 0.17
Blue 21.4
y 0.18
X 0.29
White 89.0
y 0.35
Tolerance : £0.05
Fig.1
0.9
0.8
0.7
0.6
G
0.5 //\
y
0.4 /
/ W LR
0.3 —
0.2 5 7
0.1
0
0.1 0.2 0.3 0.4 0.5 0.6 0.7
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AZ DISPLAYS, INC.

AGM3224Y

(NOTE 1)

Definition of Operation Voltage(Vo

SELECTED WAVE SELECTED WAVE

100% |- 100% F————————=
NON-SELECTED WAVE
@ @ NON-SELECTED WAVE
E CrMax —————— E CrMax [——————
e e
I =
o o
1 1
Vop APPLING VOLTAGE Vop APPLING VOLTAGE
(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 — CONDITION - CONDITION CONDITION — CONDITION - CONDITION
I I I I
| | | | | | | |
| | | | | | | |
| | | | | | |
A | | | [ ] | / | |
gl Nl 1 /17 AFI. O\
21 gl 1 i [ g | 3 i i [
& Sl | | | =) a1 | | |
I | | | | I | | | I e
& I I I & I I (-
CHEE B . ! ! 1 V! ! | .
| | | | | | | |
Tr - T - ‘<_—|Tr I———ITf
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. . - .
(Reflectance) SPOT METER TEMP. Multiplex Driving ( I/N duty 1/a bias )
(Transflectance) CHAMBER T 1
&
~< > —_
- L 1 (1/a)Vop
,’ 25" IIO’ LCD a (1/a)vop
/ g J SELECTED
_______ ~ WAVE
\ 1/fr
! Sample Sta, [
180°] Sample Stage (1-2/a)Vop
\\\\_" —T (1/a)Vop
(1-2/a)Vop J (1/a)Vop
TUNGSTEN LAMP
(Transmittance) 1/tr)(1/N) | NON—SELECTED
(1/1r)(1/N) WAVE
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AZ DISPLAYS, INC.

AGM3224Y
(NOTE 4)
Definition of Viewing Direction
12: 00
: @] il :
9:00 E[EiiiEE 3: 00
6: 00
(NOTE 5) REAR
Definition of Viewing Angle 12: 00
L Di i — i i LEFT RIGHT
R—-L Direction F-R Du:ctlon 9-00 3.00
¢ ¢ 6, 6
FRONT
6: 00
*For This Product '
[ 1 Fi 1R The Viewing Direction Is 6 O’clock
[ ]
So 61 > 62
6= 0.+0:
*Conditions
Operating Voltage : Vop
Frame Frequency : 70Hz

(NOTE 6) Appling Waveform : 1/N duty 1/a bias

Contrast Ratio : larger than 2

Definition of Contrast Ratio (Cr)

[
(=3
[=]
B

%

BRIGHTNESS

SELECTED WAVE

A

Cr

NON—SELECTED WAVE

BRIGHTNESS

SELECTED WAVE

NON-SELECTED WAVE

Cr

(positive type)

VOLTAGE Vop

Contrast Ratio : Cr=A/B

*Conditions
Viewing Angle : 0

Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias

(negative type)

VOLTAGE
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AZ DISPLAYS, INC.

AGM3224Y

0.BLOCK DIAGRAM
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AZ DISPLAYS, INC.

AGM3224Y

6. INTERNAL PIN CONNECTION

LCD
Pin No.| Symbol Level Function
1 D7 H/L Display Data
2 D6 H/L Display Data
3 D5 H/L Display Data
4 D4 H/L Display Data
5 D3 H/L Display Data
6 D2 H/L Display Data
7 D1 H/L Display Data
8 DO H/L Display Data
9 VSS - GND
10 VDD — Power Supply for Logic
i DISP H/L Display Control Signal, H :Display on L :Display off
12 CL2 H/L Data input clock
13 CL1 H/L Input data latch signal
14 FLM H/L Scan start—up signal
15 VSS H/L Power Supply (OV,GND)
16 VEE - Power Supply for LCD
CCFL
Pin No.| Symbol Level Function
1 H.V — Power Supply for CFL
2 GND — CFL GND

LCD INTERFACE CONNECTOR
FH12—16S—-0.5SV (HIROSE)/Suitable FFC :pitch 0.5mm ,width 8.5mm

CCFL CONNECTOR :
BHSR —02VS—1 (JST)/Suitable Connector :SM02B—BHSS—1-TB (JST)
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AZ DISPLAYS, INC.

AGM3224Y

7. POWER SUPPLY

7. RT+R24+VR=10~20KQ

2. RECOMMENDED CCFL INVERTER :

COTEK INV=BT

VEE N T
LCM R1
— 30V
> VR
VDD
4+ ——g3;5y =R
VSS
H.V Vin
CCFL CCFL 1
Backlight Inverter T o~k
GND GND
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AZ DISPLAYS, INC.

AGM3224Y

8. TIMING

8—1 INTERFACE TIMING

CL1

CL2

DO~D7

FLM

CHARACTERISTICS

VDD=5.0V + 10%

Parameter SYMBOL MIN. MAX. UNIT
CLOCK CYCLE TIME teve 50 — ns
CL2 HIGH LEVEL WIDTH towH2 15 — ns
CL2 LOW LEVEL WIDTH towez 15 — ns
CL1 HIGH LEVEL WIDTH towH 25 - ns
CL2 SETUP TIME tscL 100 - ns
CL2 HOLD TIME tHeL 100 - ns
CL2 — CL1 RISE TIME to 5 — ns
CLOCK RISE / FALL TIME ter - — ns
DATA SETUP TIME tos 10 50 ns
DATA HOLD TIME tow 15 - ns
FLM SETUP TIME trs 30 - ns
DATA HOLD TIME tFH 50 - Us
FRAME FREQUENCY tr 60 — ns

TCWH1

Vi e
tscL
tLp tLs tLH tewL2

tet ot

o~

tcwH2
teye ips tDH
>Ki LAST DATA TOP DATA
twoL tsp

—
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AZ DISPLAYS, INC.

AGM3224Y

8—2 TIMING CHART OF INPUT SIGNAL

CL1

T=0.0321ms typ

CLZ J

DO
X
D/

SEG
954~
952

)

SEG
953~
960

)

SEG

1~

8

SEG
9~
16

FLM

SEG SEG
954~ 953~
952 960

[

SEG
1~

8

X

SEG
9~
16

CL1
(Reduction)

FLM

(Reduction)
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AZ DISPLAYS, INC.

AGM3224Y
8—-3 POWER ON/OFF TIMING
ON SEQUENCE
SIGNAL LEVEL
| VDD
VDD o e e e e VSS
: t=0~50ms
|
i VDD
| |
| |
SIGNAL | /( AS
: t=20ms :
i | i VEE
| |
| |
EEb——— e -4 vss
| t=20ms :
|
| | VDD
| |
| |
DISPOFF | oo m oo 1 Vss
OFF SEQUENCE
LEVEL SIGNAL
VDD | | |
| |
| |
VSS bmmmmmmm o —— VDD
: t=0~50ms :
| |
VDD : i
| |
| |
VSS | 1\ 1 SIGNAL
: t=0ms :
VEE i . i
| |
N | VEE
: t=0ms !
| |
VDD | |
| |
| |
VSS [mmmmmmmmmmmmmmmmmmoe oo .  DISPOFF

Please maintain the above sequence when turning on and off the power
supply of the module. If DISPOFF is supplied to the module while internal
alternate signal for LCD driving(M) is unstable, DC component will be
supplied to the LCD panel. This may cause damage to the LCD module.
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AZ DISPLAYS, INC.

AGM3224Y

8—4 DISPLAY PATTERN

ot | ¥Q | G0 | 9a | L@
02£8(02¢9 24|18 |19 | 1Y
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
"

I
cay\wa. ] ¥Q | SO | 90 | 40
0298|0259 24| 1e | 1o | 1Y
O I ¥Q | Sa | 90 | <@
02£8|02¢9 24| 1e |19 | 1Y
(8) (9) ~mmmmmmmmmmmemmmememeooe @ @ © @
09693S ———————mmm 193s

0¥ZWOJ

>

STARTING DOT

03

DO~D7/ are 8 bits transmitted data, where DO is LSB

and D7/ is MSB.
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CN2

o
N| O
Mo
= et
L L " SEE
R 6555 2132
2 1 I
CN2 ANz 418
= CN2
1.9 48,0 5
25 25 ” 2|5
. i o ~1 A L I [ [ 2lgle
= = i B shi il
QU1 — —_N\—-— -] — " M| =
50 4-R11%0.1 i i I =)o
| | D 001—788‘4
‘3‘5 " v ql N
\ ) DETAIL "7 1L u o5
— ﬂ | \ACTIVE AREA | o4 SIS
[qV] [C) N}
S 79.66x59.74 L]
T \ \ 68,9
< .80 ol
@ | ) | x|l o
= -2 = } ﬂ ; | m
E: i = i jt N H 5|2
S laA CENTER / | D 486
= \ LCM CENTER ! L ©lo
c 0.8 I
| ~ | | e
| » -
[' )
oal 11" 240(w)x320(H)(R.G.B.) DOTS ! Uifew m a0
| | START
- (4-RLO) 5 I !
= 2
& v e i L " DISPLAY PATTERN
- o = E e & &3 -
Lot | Lds ~* 3 =T
o ] ] % 2|
T ! st B ry = i
D‘ ‘ 4-13103 1 2 4-13%03 L f LLL&
5 ‘ 3 VIEW DIRECTION T N ,
33403 (6.5) ~
4233403 (VIEW AREA) 62.8%0.2 /N (474205
6.5 25 71.8%0.3
YA B ﬂ NOTE:
m% 3 0.234 0,015 ! 1.RESOLUTION: 240 (H) X 320 (V)(R.G.B.) DOTS
] = = 2.BACKLIGHT: CCFL
™
- 50 | s 5 LB LB 3.FRAME MATERIAL: SUS304 (0.3mmt)
' ' ip)
‘ ‘ ‘ L = DIMENSION TOLERANCE
CN1 : FH12-16S-0.5SV(HRS)/SUITABLE FPC : PITCH 0.5mm WIDTH 8.5mm L, < L =6 $0.25 (mm)
PIN NO [SYMBOL FUNCTION PIN NO |SYMBOL FUNCTION DETAIL "A’ 6 <L =18 | 203 (mm) AZ DISPLAYS, INC.
1 D7 DISPLAY DATA 11 | Disporr | DISPLAY CONTROL L:OFF H:ON (SCALE 40:1) 18 <L =50 | 0.4 (mm)
2 D6 DISPLAY DATA 12 CL2 | DATA INPUT CLOCK 50 <L =125] 05 (mm)
3 D5 DISPLAY DATA 13 cL INPUT DATA LATCH SIGNAL 95 < [ 106 (mm) AGM3224Y
7 D4 DISPLAY DATA 14 FLM | SCAN START—UP SIGNAL ANGLE 1" (DEG) NAE N Fru——
5 D3 DISPLAY DATA 15 Vss GROUND N approve | Tony chou | ssoq3 —
6 D2 DISPLAY DATA 16 Ve POWER SUPPLY FOR LCD A CHECK Louis Lee 88.9.13 —
7 D1 DISPLAY DATA SUITABLE CONNECTOR : SMO2B—BHSS—1—T8 (JST) ZN DESIN | C 4 CHEN | 88.913 | SCALE | uniT
8 DO DISPLAY DATA CN2 : BHSR—02VS—1(JST) (PIN1—=H.V;PIN2—GND) ZN DRAWN C. J. CHEN | 889.13 | NTS | mm
9 Vss GROUND 1 H.V POWER SUPPLY VOLTAGE FOR CCFL /N Dimension Modified 88.11.24| M.Y. Lin |Louis Lee| L.C. WU ‘TM‘FZT*F*W*T:TD*(ij*AT TN A
10 Voo LOGIC SUPPLY VOLTAGE 2 GND | CCFL GND REV. NO. DESCRIPTION DATE | DESIoN | ceck|approve] DVC NOIMEZy 1 T DY A AT




