AZ DISPLAYS, INC.

1. MECHANICAL DATA

Product No.
Module Size

Dot Size

Dot Pitch
Number of Dots
Duty

LCD Display Mode

(1)
(2)
(3)
(4)
(5)
(6)
(7)

(8)

(9)

(10)
(11)
(12)
(13)
(14)

Viewing Direction
Backlight

Weight

Controller

DC/DC Converter
EL B/L inverter Ckt
Touch Panel

AGM2432B-FE-FBH-T

751 (W)mm X 93.8 (H)mm X 7.5 (
0.225 (W)mm X 0.225 (H)mm

0.24  (W)mm X 0.24 (H)mm

240 (W) X 320 (H) Dots
1/240

FSTN: Black and White(Positive Image)
Rear Polarizer:
6 O’clock

EL B/L (Blue—Green)

60g(Included EL B/L and TOUCH PANEL)
Excluded

Excluded

Included

Transflective

Included

Revised: June 6, 2000
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AZ DISPLAYS, INC.

AGM2432B-FE-FBH-T

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 \%
Power Supply for LC Drive VEE-VSS | -0.3 | 30.0 \%
Input Voltage Vi -0.3 VDD \%
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.

Note 2 Ta = /0°C : 7B%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.

The phenomenon is reversible.
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AZ DISPLAYS, INC.

AGM2432B-FE-FBH-T

3. ELECTRICAL CHARACTERISTICS

( VDD= 3.3Vt 10% )

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
VIH H level 0.8vDD - VDD v
Input Voltage
VIO L level 0 - 0.2vDD \%
—-20°C | 24.2 246 | 250
1/240| 0C 22.9 23.0| 23.4
Recommended VEE-VSS Duty
LC Driving Voltage (Vop) 26°C | 22.3 | 22.7| 231
1/13
Bias | s0c | 21.1] 215 21.9
70°C 20.3 | 20.7 | 211
VDD= 3.3V
IDD VSS= QV - 0.2 0.5
VEE-VSS=22.7V
Power Supply Current FLM=70Hz mA
PATTERN
IEE ommRm - 4.5 7.0
EOEROED
VEL= 3.3V
EL Power Supply Current IEL VELG= 0V - 30 40 mA
BLE=3.3V
PATTERN:
(Dots Al
On) - 2.0 -
HEE RN
Surface EEER 2
LCM Luminance L PATTERN: cd/m
(Dots Al
Off) - 9.29 -
ooono
oooano
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AZ DISPLAYS, INC.

AGM2432B-FE-FBH-T

4.0PTICAL CHARACTERISTICS

AT Vop
Cr(Contrast Ratio) o(Viewing Angle)le (Viewing Angle)
TEM o°C 25°C 50°C 25°C 25°C
MODE MIN. TYP. MIN. TYP. MIN, TYP. MIN. TYP. MIN. TYP,
H L - 9.0 - 10.0 - 7.0 - 84 - 79
NOTE NOTE 6 NOTE b

NOTE :
H: TRANSFLECTIVE(HIGH TRANSPARENCY)
L: NORMALLY WHITE(PAPER WHITE)
AT  ¢=0" =0
ITEM SYMBOL | CONDITION MIN. | TYP. MAX. | UNIT NOTE
-20°C - 3000| 4500
0°C - 1100| 1650
Response Time (rise) Tr 25°C - 300 | 450 ms NOTE 2
50°C - 150 225
70°C - 100 150
-20°C - 2800| 4200
0°C - 500 800
Response Time (fall) Tf 25°C - 200 | 300 ms NOTE 2
50°C - 100 150
70°C - 80 120
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AZ DISPLAYS,

INC.

AGM2432B-FE-FBH-T

(NOTE 1)

Definition of Operation Voltage(Vo
SELECTED WAVE

Viewing Angle :

SELECTED WAVE

NON-SELECTED WAVE

Vop APPLING VOLTAGE
(negative type)

0

Frame Frequency : 70Hz

Appling Waveform :

100% 100%
NON-SELECTED WAVE
wn m
14} 14
=z CrMax ———— Z CrMax
= e
= T
o 2
= =
o o
1
Vop APPLING VOLTAGE
(positive type)
*Conditions
(NOTE 2)

Definition of Response Time(Tr,Tf)

I/N duty 1/a bias

NON-SELECTED SELECTED NON-SELECTED NON-SELECTED SELECTED NON-SELECTED
CONDITION i CONDITION i CONDITION CONDITION i CONDITION i CONDITION
| | | | | | | |
} } I | } } t |
I I I e I I I
n I I I (=] wn | I | I
&4 x| | S | | a el | | | |
z gl 1 |® I I z S| I e | I
= S | | | = S (= | |
i<l I I I I 9 I I I s
& I I I & I I I 1S
| | | | | } | I
| | | | | l | |
Tr T Tr Tf
Rise time Fall time Rise time Fall time
(positive type) (negative type)
*Conditiong
Operating Voltage : Vop
Viewing Angle (¢,9) : (0,0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a biag
(NOTE 3)

Description of

easuring Equipment and Driving Waveform

TUNGSTEN LAMP BRIGHTNESS
(Reflectance) SPOT METER
(Transflectance)

Sample Stage

TUNCSTEN LAMP
(Transmittance)

ggSET Multiplex Driving ( I/N duty 1/a biag )
CHAMBER [
. _|_
2
—T (1/a)Vop
(1/a)Vop
E J
SELECTED
WAVE
1/fr
1-2/a)V
( /aep _I__‘(l/a)Vop
(1-2/a)Vop J (1/a)Vop
NON-SELECTED
(1/fr)(1/N) WAVE
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AZ DISPLAYS, INC.

AGM2432B-FE-FBH-T

(NOTE 4)

Definition of Viewing Direction

12:00

3:00

NI

6:00

7

(NOTE 5)

Definition of Viewing Angle

R-L Direction

4 [

(NOTE 6)

REAR
12:00
F-R Dir;gection IS_)Egg) R%?OHOT
61 B2
FRONT
6:00
*For This Product
F'e 1R The Viewing Direction Is 6 O’clock
 — —
So 81 > 82
6= 6:+8:
*Conditions

Definition of Contrast Ratio (Cr)

SELECTED WAVE

A

N

BRIGHTNESS 5
o

Cr

NON-SELECTED WAVE

Vop

(positive type)

VOLTAGE

Contrast Ratio :

Operating Voltage : Vop
Frame Frequency : 70Hz

Appling Waveform : 1/N duty 1/a biag
Contrast Ratio : larger than 2

SELECTED WAVE

A

7] NON-SELECTED WAVE
a
=
=
T
(]
&
a Cr

1

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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AZ DISPLAYS, INC.

AGM2432B-FE-FBH-T

5.BLOCK DIAGRAM

FLM,CL1

=l

CL2

oLl L U]
FLM —a <€¢

M —— COM1 COM240

- G U3

D2 —=
D3 —ab 240X3520

o VEE s LCD PANEL .
<;

11 VSS  —= SEC
12 BLE —=
13 VELG —a DO~D3,CL1,CL2
4 VEL — |T] —
15 LEFT —=

ﬁm

1
2
3
4
5 DO — SEG320
6
7
8

VO~V5

16 TOP —= M BIAS
CIRCUIT
17 RIGHT—==— $

EL B/L
DRIVING CKT

18 BOT TOUCH PANEL

VEE
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AZ DISPLAYS, INC.

AGM2432B-FE-FBH-T

6. INTERNAL PIN CONNECTION

CNT
PinNo| 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 M H/L | Alternate Signal
5 DO | H/L
° )| /L Display Data
7 D2 | H/L
8 D3 | H/L
9 VEE - Power Supply for LCD (+V)
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 LEFT —
16 | TOP - |
- S IGHT - Touch Panel Connection
18 BOT —
CABLE(CN1)

FFC,N18,PITCH=1.0mm,THICKNESS=0.3mm
MATING CONNECTOR :

MOLEX 52207-1890 or COMPATIABLE
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AZ DISPLAYS, INC.

AGM2432B-FE-FBH-T

7. POWER SUPPLY

LCM

FPCB

VDD

VSS

R
12 VR
g

VEE

—— +3.5V

T%T

+350V

S p| =T33V (EL ENABLE)
—+0V (EL DISABLE)

BLE -
VELG
AN
fLB/L

R1T+VR+R2=10~20KQ

+35.3V
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AZ DISPLAYS, INC.

AGM2432B-FE-FBH-T

INTERFACE  TIMING

8. TIMING CHARACTERISTICS

@ VDD=3.3V+10%, Ta=-20~70C

Fig .

b Interface timing (COMMON)

Item Symbol | Test condition | Min. | Typ. | Max. | Unit
CLR Cycle Time tC Fig.a 125 - - ns
CL2 Pulse Width tSWH, tSWL Fig.a 51 - — ns
CL2 Rise/Fall Time tr,tf Fig.a - - 50 | ns
CL1 Pulge Width tOWHtCWL| Fig.a , Fig.b 30 - - ns
CL1 Rige/Fall Time tLRP, tLFP Fig.b - - 50 ns
CL2 To CL1 Delay Time tSL Fig.a 50 - - ng
CLl To CL2 Delay Time tLsS Fig.a 100 - - ng
Data Set Up Time tDSU Fig.a , Fig.b 30 - - ns
Data Hold Time tDHD Fig.a , Fig.b 50 - - ns

tSWL tSWH |
90%
Lo / 10% V] N / \
tr tf
tSL ‘ ‘ tCWH ‘ tLS
tDSU tDHD
so0s X Xt X
Fig . a Interface timing (SHGMENT)
tCWH
tCWL tLFP
7= 90%
CL1 10% ZL
ItDSU tDHD | tLRP_

FLM 47(_ AK
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AZ DISPLAYS, INC.

AGM2432B-FE-FBH-T

8—2 POWER ON/OFF TIMING

2.85V 7(‘

B‘ 2.85Vv

VDD VSS 0~50ms 0~50ms VSS

Signal VSS VSS
. 20ms min. 0 min. .

VEE VSS VSS

POWER ON

POWER OFF

vDD

Signal

VEE

Missing pixels may occur when the LCM is driven beyond above

power interface timing sequence.
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AZ DISPLAYS, INC.

AGM2432B-FE-FBH-T

8—5 DISPLAY PATTERN

28 B8] SEG320

S8 Q| sec319

oo oo

o Ne] Q| O

Ol o0
SEGO02
SEGOOT

FIRST DATA /

COMOO1 [DO|D1|D2|D3
COM002 |DO|D1|D2|D3
COM239 |DO|D1|D2|D3
COM240 |DO|D1|D2|D3

240 X 320 Dots Matrix
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0.24

.2250.015
73.28 <0
4.5 62.18+0.3(BEZEL OPENING) S g
6.59 58.0 mﬂ%
6.8] 57.585+0.2(ACTIVE_AREA) o
Mo 4. 6.8 1.0 _75%1.0 ©
S e \ 240X320 DOTS
| ] (] T ol @ ] |
1= &l © EEy A DETAIL
0 | N R I N s S, LS, i \
[ 11.243.0 [
\ - \ ‘ \
\ o [ \
| B I | |
| [l A o — s} |
— ) | uw @
| ~ I m* 2 z ~ |
! 235 9zs - \ <92 e \
! ERE CENTER OF (| H 335 |
\ g = - ACTIVE AREA HA zl z| 2 \
| 0 © > | o - |
[ =l ol 5 | U 5 5 x N \
T | NS — — ol @ 2 P A — ‘
| N ~
| o g RIGHT I3 - [
e} | g H | S| 3] O |
@ ') ol o 2
> | H o | HH =l £l © |
@ ~ 09 F
- | M g — @l 9 |
| o ! g g M |
! | @ N,
} I ! | \_PARTS AREA
| ! |
| I |
| | v |
| . . S T ol
o L L+
6.0 59.6(TOUCH SCREEN AA.) 5.5 MAX
5.0 61.6(TOUCH SCREEN V.A.)
INTERFACE CONNECTION(CN1) 75.1(TOUCH SCREEN OUTLINE)
Pin No.| Symbol Function
1 CL2 Data Shift Clock Signal
2 CL1 Data Latch Signal
3 FLM First Line Marker ﬁ
4 M Alternate Signal VIEWING DIRECTION
5 DO
5 D1 CONDUCTOR SURFACE
5 02 Display Data } NOTE
H T 1. RESOLUTION : 240 X 320 DOTS
8 e A 2. BACKLIGHT : EL Backlight, Blue—Green
| VEE | Power Supply for LCD(+V) N PARTS AREA 3. TOLERANCE NO SPECIFIED : 0.5 mm
10 VDD Power Supply for Logic(+)
" VSS Power Supply for Logic(GND,0V)
12 BLE H:EL Enable, L:EL Disable LTD79H202L5GK
13 VELG | P Supply for EL(GND,OV AZ DISPLAYS, INC.
ower Supply for EL( ) NAME | DATE !
14 VEL Power Supply for EL(+) TITLE
5 LEFT APPROVE AGM2432B-FE-FBH-T
16 TOP CHECK DWG—NO | TDBH202L5GK | Rev.A
Touch Panel Connection
17 | RIGHT DESIGN UNT  © mm
18 BOT DRAW MAY PING | 87.12.03|  1uRb ANGLE PROJECT SCALE :  2/3

Page 13 of 13




