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

(8) Viewing Direction
(9) Backlight
(10) LCD Controller

(11) Weight

STN:
FSTN:

Rear Polarizer:

AGM1212E
92.0 (W)ymm x 106.0 (H)mm x MAX12.0(D)mm

(W/0, EL B.L.)
92.0 (W)mm x 106.0 (H)mm x MAX15.0(D)mm

(LED B.L.)

0.50 (Wymm x 0.50 (H)mm

0.55 (W)mm x 0.55 (H)mm

128 (W)  x 128 (H)Dots

1/128

O Gray Mode O Yellow Mode 0O Blue Mode

O Black and White(Normal White /Positive Image)
O Black and White(Normal Black/Negative Image)
O Reflective O Transflective O Transmissive
O 6 O’clock O 12 O'clock O__ O'clock

O W/0 O LED B/L 0 EL B/L
T6965C

W/0 B/L: 90.4g

EL  B/L: 96.5g

LED B/L: 120.5g

Revised: May 24, 2000
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AZ DISPLAYS, INC.

AGM1212E
(1) ELECTRICAL ABSOLUTE RATINGS
Vss=0V
SYMBOL | MIN MAX | UNIT COMMENT
Power Supply for Logic VDD—-VSS| —-0.3 5.5 V
Input Voltage VI -0.3 VDD V
Static Electricity - - - Note 1
Note 1 LCM should be grounded during handling.
(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
umidity (Withou Note 2,4 Note 3,4 Note 4,5 Note 4,6
Condensation)

Note 2 Ta=bH0C : 85%RH max

Ta >bH0°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 757%ZRH at 70°C

Note 6 Ta at —30°C will be < 48hrs, at 80°C will be < 120hrs
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AZ DISPLAYS, INC.

AGM1212E

3. ELECTRICAL CHARACTERISTICS

( VDD = 5V+10% )

ITEM SYMBOL CONDITION MIN. TYP. MAX. | UNIT
VIH H level 0.8VDD - VDD V
Input Voltage
VIO L level 0 - 0.2VDD \%
0°C 18.4 19.4 -
Recommended
LC Driving Voltage VDD—-VO 25C | 17.2 18.2 19.2 V
(NORMAL TEMP. LCM) DUTY= ]
1/128 50°C 15.4 16.7
Bias= _mAe
1 /12 20°0C | 16.8 17.2 17.6
0C 15.7 16.1 16.5
Recommended
LC Driving Voltage VDD—-VO 25°C 15.6 16.0 16.4 V
(WIDE TEMP. LCM)
50°C 15.3 15.7 16.1
70°C 15.1 15.5 15.9
Power Supply Current _
for LCM IDD VDD = 5.0V 17 22 29 mA
Power Supply Current VBL = 5.0V
for LED ILED RBL = 00 95 101 111 mA
Power S ly C t VBL = 110Vac
foor ErL upply urren IEL . —48%HZ - - 10 mA
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AZ DISPLAYS, INC.

AGM1212E
(FOR NORMAL TEMPERATURE MODE LCM)
AT Vop
ITEM Cr(Contrast Ratio) 6(Viewing Angle) #(Viewing Angle)
25T 25T 25t
MODE MIN. TYP. MIN. TYP. MIN. TYP.
A _ _ _ _ _ _
R C — 7 - 60 - 28
J - 8 - 60 - 35
A _ _ _ _ _ _
S C - 6 - 50 - 25
J — — — — — —
E — — — — — —
T
G — — — — — —
NOTE FIG 6 FIG b5
NOTE :
R: REFLECTIVE
S: TRANSFLECTIVE
T. TRANSMISSIVE
A: GRAY
C: YELLOW
E: BLUE
G: NORMALLY BLACK
J: NORMALLY WHITE
AT =0 6=0°
ITEM SYMBOL | CONDITION | MIN. TYP. MAX. UNIT NOTE
0ot - 270 540
Response Time (rise) Tr 25T - 140 280 ms FIG 2
50T - 50 120
0ot - 760 1500
Response Time (fall) Tf 25T - 210 420 ms FIG 2
hot - 120 240
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AZ DISPLAYS, INC.

AGM1212E
4—1.0PTICAL CHARACTERISTICS
(FOR WIDE TEMPERATURE MODE LCM)
AT Vop
ITEM Cr(Contrast Ratio) e(Viewing Angle) #(Viewing Angle)
25T 25T 25T
MODE MIN. TYP. MIN. TYP. MIN. TYP.
A - 3.8 - - - -
R C - 41 — - - —
J - 6.5 - 26 - 33
A - 4.0 - 46 - 25
S C - - - - - -
J - - — — - -
A - 2.5 - - - -
T
NOTE FIG 6 FIG 5
NOTE :
R: REFLECTIVE C: YELLOW
S: TRANSFLECTIVE E: BLUE
T: TRANSMISSIVE G: NORMALLY BLACK
A: GRAY J: NORMALLY WHITE
AT ¢=0" 6=0°
ITEM SYMBOL | CONDITION | MIN. TYP. MAX. | UNIT NOTE
—-20%T - 1620 | 2400
ot - 350 520
Response Time (rise) Tr 25T - 120 180 ms FIG 2
50¢ - 70 105
70T - 55 80
—-20t - 1330 | 2000
0t - 640 900
Response Time (fall) Tf 25%¢ - 200 300 ms FIG 2
b0 - 80 120
70T - 35 50

Page 5 of 12




AZ DISPLAYS, INC.

AGM1212E

(FIG 1)

Definition of Operation Voltage(Vo

SELECTED WAVE

100% 100% |-==========
NON-SELECTED WAVE
o o NON-SELECTED WAVE
2 CrMax [-—-===-- Z CrMax f——------
=} =}
T =
9 9
= %
m m
! !
Vop APPLING VOLTAGE Vop APPLING VOLTACE
(positive type) (negative type)
*Conditions
Viewing Angle : O
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
n i i i [
5% 1 1 1 1
5] 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)

TUNGSTEN LAMP
(Transmittance)

Sample Stage

CONST.
TEMP.
CHAMBER

SELECTED WAVE

NON-SELECTED SELECTED NON-SELECTED
CONDITION _ | CONDITION __ CONDITION
i i i
+ + i
i i i
i i i
2| | | |
z | 8| i i
= o i i i
=} ~l i i
i< i i i N*
[ i i t9
B : | =
i i i 1
r [
Rise time Fall time
(negative type)
*Jonditions

Operating Voltage :
Viewing Angle (¢,8) : (0,0)
Frame Frequency :
Appling Waveform :

easuring Equipment and Driving Waveform

Vop

70Hz
I/N duty 1/a bias

Multiplex Driving ( I/N duty 1/a bias )

gL L
T (1/a)vop
%_ (1/a)Vop

g J SELECTED

Lt WAVE
(1-2/a)Vop _|___(1/a)VOp
(1-2/a)Vop (1/a)Vop
i

NON-SELECTED

(1/1r)(1/N)

WAVE
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AZ DISPLAYS, INC.

AGM1212E
(NOTE 4)
Definition of Viewing Direction
12: 00
9:00 —H—HE —3:00
6:00
(NOTE 5) REAR
Definition of Viewing Angle 12: 00
_1L Di i _ i i LEFT RIGHT
R-L Direction F-R Dlr;ectlon 3-00 3.00
# ¢ a1 6:
FRONT
6:00
*For Thig Product
| | F 1R The Viewing Direction Is 6 Q’clock
L ] I |
So 81 > 62

06— 6:+0:

*Conditions

Operating Voltage : Vop

Frame Frequency : 70Hz

Appling Waveform : 1/N duty 1/a bias
(NOTE 8) Contragt Ratio : larger than 2

Definition of Contrast Ratio (Cr)

SELECTED WAVE

SELECTED WAVE

S/ A
100% NON-SELECTED WAVE
w " NON-SELECTED WAVE
4] B B
= =
= i =
ooy i I
S i S
& : &2
m Cr m
! !
Vop VOLTAGE Vop VOLTAGE
(positive type) (negative type)

Contrast Ratio : Cr=A/B

*Conditions

Viewing Angle : O
Frame Frequency : 70H=z
Appling Waveform : 1/N duty 1/a bias
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AZ DISPLAYS, INC.

AGM1212E

5. BLOCK DIAGRAM

“NWD O N WO =,

19 A
20 K

LCD CONTROLLER
(TOSHIBA T6963C)

U1

/1
\

DATA, ADDRESS '\ 32K /BK SRAM
CONTROL BUS / U6

—
=
T

DC/DC
&

TEMPERATURE
COMPENSATION

&
BIAS CIRCUIT

CoM
S By

BIAS VOLTAGE FOR LCD

LCD DRIVER CONTROL SIGNALS

CcoM
I

12l

12l

! Y

SEG SEG
U4 us

~80> 485

128X128 LCD PANEL

EL / LED BACKLIGHT
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AZ DISPLAYS, INC.

AGM1212E

6. INTERNAL PIN CONNECTION

No

Symbol Function

Vo

Adjust LCD Contrast

VSS

OV | Ground

VDD

+oV |[Power Supply for Logic

VEE

LCD Contrast Voltage QOutput

L Data Write

N Data Read

L Chip Enable

H/L|H=Command ; L=Data

L Reset

Slo|lo|vlolo|s|lu(Nn]—

H /L] (LsB)

—
—\

H /L

N

H/L

N

H /L

~

H/I_ Data Bus

o)

H /L

M

H /L

~J

H /L] (MSB)

00

H/L|Font Select

O

Power Supply for LED/EL

N
O

Power Supply for LED/EL
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AZ DISPLAYS, INC.

AGM1212E

7. POWER SUPPLY

POWER SUPPLY

(LOGIC)

Recommended Value for VL and RsL

[TEM

5 D\VALUE VL ReL
LED bV 0Q
EL hooks | 00

-

LCD Drive Voltage)

T0KQ ~20KQ

| CM
VDD
— +HV
o Vicd
oce
VO —= VR
(Vicd
VEE VR
RBL
A+ A
BACKLIGHT Ve
|,<_
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AZ DISPLAYS, INC.

AGM1212E
8. TIMING CHARACTERISTICS

8-1.INTERFACE TIMING

ITEM ITEM CONDITION | MIN. | MAX.| UNIT
C/D SET UP TIME tcps Fig. 100 | - | ns
C/D HOLD TIME tcpH Fig. 10 - ns
CE,RD,WR CLOCK WIDTH tep trRp twp Fig. 80 | - ns
DATA SET UP TIME tps Fig. 80 | — | ns
DATA HOLD TIME tOH Fig. 40 | - | ns
ACCESS TIME tace Fig. - | 150 | ns
DATA OQUTPUT HOLD TIME ton Fig. 10 | 50 | ns

_ VIH
c/D
VIL

tcps tcoH

tcrirRp twp

K

DO~D7
(WRITE)

DO~D7
(READ)

tacc | toH

Fig. INTERFACE TIMING CHART

Page 11 of 12




0.05, 0.5

Function

=z
o
%

<
3
o
o

Vo Adjust LCD Contrast

VSS | OV | Ground

92.0£0.5
86.0£0.3

VDD |+5V |Power Supply for Logic

85.0+0.3(BEZEL) VEE |LCD Contrast Voltage Output

73.0£0.3(V/A)

OIN|[O ||~ W
3
Py

70.35£0.1(A/A L | Data Write
; RD |L |Data Read
4-04.0PAD E L Chip Enable
C/D |H/L|H=Command ; L=Data
9 |RST |L Reset
Display Center 10|DBO | H/L| (LSB)
=R 11|DB1 | H/L
<=
- e 12|DB2 |H/L
SR 13| DB3 | H/AL
el i <1 Pt B Data Bus
SN 14]DB4 | H/L
15|DB5 |H/L
§ A 16|DB6 |H/L
17|0B7 | H/L| (MSB)
o B 18| FS | H/L|Font Select
=TT A“‘ —o1.0PTH gI 19| A(+) [Power Supply for LED/EL
o
LT 2 203 o A 20| K(—)|Power Supply for LED/EL
[ 9.0 |P2.54x8=22.8 B =0
‘ wapy 4k
0 ’J% dl_‘ © o
H N =z
- O
b ST T [ 5 S
5 .05 H EQ NOTE :

1.RESOLUTION 128 X 128 Dots

0. 3 .
PART ARFA 2.GENERAL TOLERANCE : +0.5mm

3.LOGIC VOLTAGE : 5V
4.CONTROLLER : T6963C

] ]
N

o _ 5.BACKLIGHT @ LED AND EL/NONE
% J%] %ﬁg a 6.DC TO DC : Built—in
5 I I % = 7.Temp. Comp. CKT : Built=in
A DETAIL s £
8
& AGM1212E AZ DISPLAYS, INC.
NAME | DATE
PART AREA APPROVE 5-23-00 | TLE
CHECK ows-No | MX—X193X ] Rev.A
DESIGN T
DRAW RS AnoLe proJELT | SCALE :
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