AZ Displays, Inc.

1. MECHANICAL DATA

Part Name
Module Size

(1)
(2)

[@Y]

Dot Size

Dot Pitch
Number of Dots
Duty

LCD Display Mode

N N N N N
D O p
N S S —

~

STN:
Rear Polarizer:

(8) Viewing Direction

(9) Backlight
(10) Weight

AGM2464C

180.0(W)mm X 65.0(H)mm X MAX9.5(D)mm
(W/0,EL B/L)

180.0(W)mm X 65.0(H)mm X MAX14.5(D)mm
(LED B/L)

190.0(W)mm X 65.0(H)mm X MAX13.8(D)mm

(CCFL B/L)

0.49 (Wmm x 0.49 (H)mm

0.53 (Wmm x 0.53 (H)mm

240 (W) x 64 (H)Dots

1/64

O Gray Mode O Yellow Mode DO Blue Mode
O Reflective O Transflective O Transmissive
O 6 Q'clock O 12 O’clock

OW/0 DELB/ OLED B/L O CCFL B/L
W/0 B/L: 1285 g

EL B/L: 1355 g

LED B/L: 1640 g

CCFL  B/L: 1730 g

Revised: July 7, 2000
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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 V
Input Voltage VI -0.3 VDD \%
Static Electricity - - - - Note 1

(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

NORMAL TEMP. WIDE TEMP.

ITEM OPERATING STORAGE OPERATING STORAGE

MIN. | MAX. MIN. | MAX. MIN. | MAX. MIN. | MAX.

Ambient Temperature 0 50 -20 70 -20 70 —-30 80

Humidity (Without

) Note 2,4 Note 3,4 Note 4,5 Note 4,6
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 < 48hrs, at 70°C will be < 120hrs

Note 4 Background color changes slightly depending on ambient temperature.

This phenomenon is reversible.

Note 5 Ta=70°C : 75%RH max
Ta>70°C : Absolute humidity must be lower
than the humidity of 75%RH at 70°C

Note 6 Ta at —30°C will be < 48hrs, at 80°C will be < 120hrs
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3. ELECTRICAL CHARACTERISTICS (vop=svsio% )

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
VIH H level 0.7vDD - VDD \
Input Voltage
VIO L level 0 - 0.3VDD \
Duty= 0°C - 13.3 13.8
Recommended
LC Driving Voltage 1/64
(Normal Temp. LCM) VDD-VO 25C 1.7 12.5 13.1 V
Bias=
/9 | s0c | 10.8 | 11.4 -
—20°C 1.7 121 12.5
Duty= 0°C 11.6 12.0 12.4
Recommended 1/64
LC Driving Voltage .
_ 25°C . 11.9 12.3
(Wide Temp. LCM) VDD-VO ) 1.5 v
Bias=
/9 | s0c | 114 | 1.8 | 122
70°C 11.3 1.7 121

FLM=70 Hz
VvDD=5.0 V
VDD-V0O=12.5 V
Power Supply Current IDD PATTERN - - 18.5 - mA
OoERO0OERON
EOERONRDO
\/BL= 110 Vrms
EL Power Supply Current el 400 Hz - - 10.0 | mA s
(R = 0 @)
Vo, = 5.0V
LED Power Supply Current | LeD BL - 220 - mA
(Rgy=59)
Starting Voltage VELs - — 900 — Vrms
Driving Voltage VelD - - 450 | - Vrms
CCFL Ve p =450V
Driving Current 'Fo | fpesokiz . | - 50 | - |mArms
Driving Voltage Fel - 15 30 50 KHZ
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4 OPTICAL CHARACTERISTICS
4—1 Optical Char. of Normal Temp. Mode

AT Vop
ITEM Cr(Contrast Ratio) 8(Viewing Angle) #(Viewing Angle)
25°C 25°C 25°C
MODE MIN. TYP. MIN. TYP. MIN. TYP.
R C - 7.5 - 80 - 35
B - 4.2 - 70 - 30
S
C - 6.5 - 75 - 35
T E — 4.0 - 70 - 35
note NOTE6 NOTES
note: ,
R: REFLECTIVE B: GRAY 12 O CLOCK
S: TRANSFLECTIVE C: YELLOW 6 O'CLOCK
T: TRANSMISSIVE F: BLUE 6 O'CLOCK
AT  @=0" 6=0"
ITEM SYMBOL | CONDITION MIN. | TYP. MAX. | UNIT NOTE
o°C — 600 1200
Response Time (rise) Tr
25°C — 110 220 ms NOTE 2
50°C - 50 100
0°C - 900 | 1500
Response Time (fall) Tf
25°C - | 250 | 360 | ms | NOTE 2
50°C - 100 150
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4—-2 Optical Char. of Wide Temp. Mode

AT Vop
ITEM Cr(Contrast Ratio) 6(Viewing Angle) 8(Viewing Angle)
25°C 25°C 25°C
MODE MIN. TYP. MIN. TYP. MIN. TYP.
R C - 7.0 - 60 - 65
S C - 6.5 - 56 - 64
note NOTE6 NOTES
note:
R: REFLECTIVE C: YELLOW 6 O'CLOCK
S: TRANSFLECTIVE
AT  @=0" &=0°
ITEM SYMBOL | CONDITION MIN, | TYP., | MAX. | UNIT NOTE
—-20°C — 2100 | 3200
oC — 450 680
Response Time (rise) Tr
25°C — 150 250 ms NOTE 2
50°C — 110 170
70°C - 70 90
—-20°C - 2100 | 3200
oC - 400 600
Response Time (fall) Tf
25°C — 120 180 ms NOTE 2
50°C — 60 100
70°C - 30 50
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(FIG 1)

Definition of Operation Voltage(Vo
SELECTED WAVE

SELECTED WAVE

NON-SELECTED WAVE

APPLING VOLTAGE

100% 100% |-===========
NON-SELECTED WAVE
0 n
2] 4
z CrMax |[-—====== =z CrMax [-—==~=~~
=} e
T T
9 9
2 &
m m
! !
Vop APPLING VOLTACE Vop
(positive type) (negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a biag
(FIG 2)

Definition of Response Time(Tr,Tf

NON-SELECTED SELECTED NON-SELECTED
CONDITION , CONDITION , CONDITION
i i i i
+ + 1 1
i i i T
w 1 i 1 9
5% 1 1 1 1
= Rl 1 1 i
=z Qi i i i
= S| i i i
ja=] i i i i
°© i i i i
[ i 1 i
m z z : :
| | | 1
Tr |
Rise time Fall time
(positive type)
(FIG 3)

Description of

TUNGSTEN LAMP BRIGHTNESS
(Reflectance) SPOT METER
(Transflectance)

Sample Stage

TUNGSTEN LAMP
(Transmittance)

CONST.
TEMP.
CHAMBER

NON-SELECTED SELECTED NON-SELECTED
CONDITION _ | CONDITION _ CONDITION
i i i
+ + i
i i i
i i i
2| | | |
z | 3] i i
= o i i i
=} ~ i i
i< i i i 5\"#
[ i i 9
B : | =
i i i f
Tr |
Rise time Fall time
(negative type)
*Jonditions

Operating Voltage : Vop

Viewing Angle (¢,9) : (0,0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/

easuring Equipment and Driving Waveform

Multiplex Driving ( I/N

a bias

duty 1/a bias )

I (L
2
T (1/a)Vop
K (1/a)Vop
2
J SELECTED
-L——I WAVE
(1-2/a)Vop _I— _I——' (1/a)Vop
(1-2/a)Vop J {/emop
NON-SELECTED
(1/fr)(1/N) WAVE
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(NOTE 4)

Definition of Viewing Direction

12: 00

9:00 —HHE —3:00
6: 00
(NOTE 5) REAR
Definition of Viewing Angle 12: 00
R-L Direction F-R Dir;gection BEEB
® ¢ P 6
FRONT
6: 00
*For This Product
| | F 1R The Viewing Direction Is 6 O’clock
L ] I |
So 61 > @2
0= 6:1+0:
*Conditions
Operating Voltage : Vop
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
(NOTE 6) Contragt Ratio : larger than 2

Definition of Contrast Ratio (Cr)

SELECTED WAVE

S A
1oo% NON-SELECTED WAVE
{7538
B B
=z
= |
=} i
[&] i
& |
a Cr ‘

Vop VOLTAGE

(positive type)
Contrast Ratio :

SELECTED WAVE

RIGHT
3:00

NON-SELECTED WAVE

(5]
n
=
=
=
T
g
[~
3
!
Vop VOLTAGE
(negative type)
Cr=A/B
*Conditions

Viewing Angle : O
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
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5.BLOCK DIAGRAM

I VSS —lm
% xDD 1= L - COM1
A me - Lo U2 @COW 240X64 LCD PANEL
2 E/W - U1 = SEGT SEG240
T ATA,CP T
7080 b, @ @ @
14 DB7
oes = 1] Uz || u4a || us
17 VEE zxusrém BIAS _ _
18 N.C. Uu10 T\L T\L W
DC/DC —
u/,us8
F\)1 5 V1,V2,V3,V4,V5
R16
19 A | |
20 K W EL/LED BACKLIGHT
VFL
VFL CCFL BACKLIGHT

R15=R16=10Q (LED B/L)
R15=0Q ,R16=0PEN (EL B/L)
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6. INTERNAL PIN

CONNECTION

PinNo.|Symbol | Level Function
1 Vss _ oAl Power
2 \/ DD — +5V | supply
3 Vo - -
1 RS | H/L | Comkiegr ©™T
5 | R/W | H/L | lohh e G R
6 E |—|7|—|_ >| | ENABLE SIGNAL
/ DBO H /L
3 DB1 H/L
9 DB2 H/L
10 DB3 H /L DATA BUS LINE
11 DB4 H/L
12 DB5 H/L
13 DB6 H/L
14 DB/ H/L
15 CS L CHIP ENABLE ACTIVE "L
16 RES B RESET ACTIVE "L
17 VEE — NEGATIVE VOLTAGE OUTPUT
18 N.C. — NO CONNECTION
19 A — POWER SUPPLY FOR BACKLIGHT
20 K — POWER GND FOR BACKLIGHT
CCFL Connector : J AE/IL—G—-4S—S3C2
PIN NO | SYMBOL FUNCTION
1 VFL POWER SUUPLY FOR CCFL DRIVE
2 NC -
3 NC -
4 VFL POWER SUUPLY FOR CCFL DRIVE
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7. POWER SUPPLY

L CM

VDD ?
VDD-VO
S | _POWER SUPPLY
SO VO -= VR —— (LocIC)
VEE
VR=20K @
VSS 1
A
19
VaL
20
K
- Rl
°L/LED . Ve,
BACKLIGHT K °
JrL [ OuT 11Vin
CCFL 0uT2 ceFL e
BACKLIGHT VFL END |NVEF€TER2

Gnd
Recommended Inverter : CXA—L10L (TDK)

Recommended Value for Rg and Vg
ITEM

S ReL VeL
Light

Interface

a

EL | LED EL LED

110 Vac
A,K PAD (e] ] 5a 5Vbc
400Hz
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8. TIMING CHARACTERISTICS
8—1 INTERFACE TIMING

Item Symbol | Test condition | Min. | Typ. | Max. | Unit
Enable cycle time teye Fig.a, Fig.b 1.0 - - us
Enable pulse width PWgy Fig.a, Fig.b 450 - - ns
Enable rise/fall time| tg, tg Fig.a, Fig.b - - 256 | ng
RS,R/W set up time | tug Fig.a, Fig.b 140 _ - ng
Data delay time toor Fig.b - _ 225 ns
Data set up time tosw Fig.a 225 - - ns
Hold time tu Fig.a, Fig.b 20 - - ns

¥ 2.2V 2.2V
S K
tas tN
R/W 3 06V £ o.ev
PWEN tH
LEf
E / 2.2V 2.2V Y
0.8V 0.8V 0.8V_#
ter | tpsw th
2.2V 2.2V
DBO-DB7 06 e
teye

Fig. a Interface timing (data write)

RS 2.2v
K_0.6v

2.2V
0.6V

R/V_V F 2.2V

tas tN
2.2v
PWEN tH
LEf
2.2V 22V Y —
E /
0.8V £ 0.6V 0.6V 7
tEr tH
tDDR
2.2V 2.2V
DBO-DB7
a.ev 0.8V
teye

Fig. b Interface timing (data read)
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8—2 POWER ON/OFF TIMING

4.75V 7| O~50ms 0~50ms |§ 4.75V
VDD GND I ‘§ % I GND VDD

Signal GND GND Signal

POWER ON POWER OFF

Missing pixels may occur when the LCM is driven beyond above
power interface timing sequence.

8—3 DISPLAY PATTERN

DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7 DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7 I

Juddbodd IREnEEE
Jogdbogy Jobodbog

240 X 64 Dots Matrix 64 Dots

BN JH0H00H0
JUpUuooL AIRRRNnE

240 Dots

—Starting dot for the starting address of display RAM.

DBO~DB7/ are 8 bits transmitted data ,where DBO is LSB and
DB7 is MSB.
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