PRODUCT SPECIFICATION

TEG16991

240x64 GRAPHICS
LCD DISPLAY MODULE
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L.MECHANICAL DATA

Part Name
Module Size

(1)
(2)

Dot Size

Dot Pitch
Number of
Duty

LCD Display Made

(3)
(4)
(5)
(6)
{7)

Uots

STN
FSTN;

Rear Polarizer:

0 Gray Mode 0O

TEG16991

180.0(W)mm X 65.0(H)mm X MAX10.5(D)mm
(W/O,EL B/L)

180.0(W}mm X B5 0(HYmm X MAX15.5(D)mm
(LED B/L)

190.0(W)mm X B5.0(H}mm X MAX13.8(D}mm
(CCFL B/L)

0.49  (Wimm x 0.49 {(H)mm
053 (Wimm x  0.53 (H)mm
240 (W) x 64 (H)Dots
1/64

Yellow Mode O Blue Mode
O Block and White(Normal White/Pasitive Image)
O Black and White(Normal Black/Negative Image)
0 Reflective
&1
]

L Transflective O Transmissive

(8) Viewing Direction 6 O'clock O 12 Q'clock O____ O'clock
(9) Bockiight W/0 3 EL B/L O LED B/L 0O CCFL B/L
(10) Weight W/0 B/L: 1285 g EL B/L: 1355 g
LED  B/L: 18640 g CCFL B/L: 1730 g
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2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

YS5=0V Standard

ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS| ~0.3 | 7.0 y
Power Supply for LCM vDD—-VEE 0 20.0 N
Input Voltage vl —0.3 { V0D V
Static Electricity - - - - MNote
Nate 1 LCM should be grounded during handling LCM,
(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 a0
Humidity (Without
Condensation) Note 2,4 Note 3,5 Note 4.5 Note 4.6

Note 2 Ta=50'C :85%RH maux

To > 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 & Ta=70C :75%RH max

Ta>70°C :Absolute humidity must bea {ower

than the humidity of 75%RH ot 70°C

Note 6 To at —30°C will be < 48hrs, at 80°C will be< 120hrs
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3. ELECTRICAL CHARACTERISTICS VDD = 5V+10% )

ITEM SYMBOL CONDITION MIN. TYP. MAX UNIT
VIH H tevel 0.7vDhD - viD v
Input Voltoge
VIO L level Q - 0.3vbD
: Duty= ocC 13.1 135 13.9
Recommended 1/64
LC Driving Voltage
(Normal Temp. LCM) VDD~VEE ‘ 25°C 11.9 12.5 131 v
Bigs= :
/9 {50c | 108 | 1144 11.8
Duty=|-20°C{ 11.7 | 121 12.5
Recommended 1/64
LC Driving Voltage .
_ oC
(Wide Temp. LCM) VDD-VEE . 11.6 12.0 -12'4 v
Bias=
1/9 25°C 11.5 11.9 12.3
O0°C | 11.4f 118 122
70°C 11.3 11.7 12.1
FitM=72 Hz
DD VYDD=5.0 V 6.5 7.2 10.6
VDD~VEE=11.6 V
Fower Supply Current mA
PATTERN :
{EE al Eul Bul | 1.6 1.8 2.4
BECRORO
Vo= 5.0V
LED Power Supply Current | LED AR - 220 - mA
F?18= R19 =100
Vae = 110 Y,
EL Fower Supply Current el 400HZ . - - 10.0 | mArms
Rig= Ryg =00
Starting Voltage Yrs - - oo | - Yrms
Driving Voltage Ve - - 450 - Vrms
CCrL e Ven =450V
Driving Current Urp frup =30KHZ - 50 ¢ - mMA rms
Driving Voltage fr - 15 30 50 KHZ
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3. ELECTRICAL CHARACTERISTICS
(White LED)

( VOD = 5V£10% )

ITEM SYMBOL CONDITION MIN. TYP. | MAX. | UNIT
VIH H level 0.7vDD - vDD v
Input Voltage
VIO L level C - 0.3VDD v
Duty= 0C - 13.3 13.8
Recommended
LC Driving Voltage 1/64 '
. ias=
/9 | 50c | 10.8 | 1.4 -
FILM=72 Hz
IDD VDD=5.0 V - 9.0 14.0
VDOR-VEE=12.5V
Power Supply Current PATTERN : mA
IEE =k Eul Nl JE 2.0 | 335
ECERONAO
Vg = 50V
LED Power Supply Current | | gp BL - 200 300 mA
Not Applicable Fge=75 0
PATTERN:
{Dots All ,
Off) - 6.6 - cd /m
Not Applicable EESER
Surface =
LCM Luminance LED :.?[?:V%g\:zjv :A?TI;EN.
LED=200 mA | (Dots All ,
ON) - 27.1 - | cd/m
ocooo
Ooogol
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4.0PTICAL CHARACTERISTICS
4—1 Optical Char. of Normal Temp. Mode

AT Vor
TEM Cr{Contrast Ratio) 8(Viewing Angle) #{Viewing Angle)
25°C 25°C 25'C
MODE MIN. TYP. MIN. TrP. MIN, TYP.
A B8 3.5 4.5 50 75 20 30
R C, D 6.0 8.0 &0 85 20 35
4.5 7.5 55 80 20 35
A B 3.0 4.2 50 75 20 30
5 C, D 5.0 8.0 55 &5 20 35
4.0 7.0 50 75 20 35
T A 240 2.5 40 80 18 25
E, F 3.0 4.0 50 70 20 35
J, K 3.0 4.0 50 70 20 35
note NOTES NOTES
AT g=0" g=0"
{TEM SYMBGL | CONDITION MIN. | TYP. WAX UNIT NOTE
a'C - 600 1200
Tr
Respaonse Time (rise) 2540 - 110 | 220 ms NOTE 2
50°C - 50 100
o - 900 1500
Tf
Response Time (foil) C e - 250 360 ms NOTE 2
sSO°C - 100 150
note: ‘
R: REFLECTIVE
S: TRANSFLECTIVE
T: TRANSMISSIVE
A GRAY
G: YELLOW
E: BLUE
G: NORMALLY BLACK
J: NORMALLY WHITE
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4—2 Optical Char. of Wide Temp. Mode

AT Vom
ITEM Cr{Contrast Ratio) 8 (Viewing Angle) a(Viewing Angle)
25'C 25C 25C
MODE MIN. TYP. MiN. TYP. MIN. TYP.
A 35 4.2 50 6B 20 30
R c 5.0 - 50 - 30 35
J 6.0 8.0 50 70 20 38
A 3.5 4.0 50 65 20 30
S C 3.0 - 50 - 25 35
J 5.0 7.0 50 - 25 35
3
T
G
note NOTEE NOTES
AT g=(" ="
ITEM SYMBOL| CONDITION MIN. | TYP. MAX, UNIT NOTE
=20°C — 2100 3200
Responze Time ({rise) Tr oc — 450 | B8O
ms NOTE 2
25'C — 150 220
50°C - 110 170
70°C - 70 80
-20¢C - 2100 | 3200
Response Time (fall) Tt oC - 400 600
ms NOTE 2
25C - 120 180
a0rc - 60 100
70c - 30 50
note:
R: REFLECTIVE
S: TRANSFLECTIVE
T: TRANSMISSIVE
Ar GRAY
C: YELLOW
E: BLUE
G: NORMALLY BLACK
J: NORMALLY WHITE
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4.0PTICAL CHARACTERISTICS

AT Vor
I TEM Cr{Contrast Ratio) &(Viewing Angle) #(Viewing Angle)
25C 25'C 25C
MCDE MiN. TYP. TYP. MIN. TYP.
T G - 10 70 —- 60
note NOTES NOTES
note:
T: TRANSMISSIVE
G: NORMALLY BLACK
AT  e¢=0" o=0"
{TEM SYMBOL | CONDITION MM, TYP. MAX. UNIT NOTE
oC - 600 1200
Tr
Response Time (rise) 25C _ 110 220 ms NOTE 2
50C — 50 100
oC - apo 1500
Tf
Response Time (fall) PLas _ 250 380 ms NOTE 2
507C - 100 150
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(NOTE 1)

inition of O ion Valtage(Ve
SELECTED WAVE l SELECTED WAVE
100% 100%
HON-SELECTED WAVE .
E E / NON-SELECTED WAVE
Criay [ e -, CrMax r
B
2 3
E E
Vap APPLING VOLTAGE Vap APPLING VOLTAGE
{positive type) (negetive type)
*Condttions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform: : I/N duly 1/a bias
(NOTE 2)
. K Time(Te.TE)
HON-EELRCTED SELECTED KON-—SELECTED NON~EELECTED SELECTEE NON-SELECTED
CONDITIGH CONDITION CONDITION CONDITION CORDITIGH oy CONDITION
]
= v
2 ¥ - - 8 | .
E |8 s g |8 5
= 5 - = u
g B E
m
Tr ™ ] ™ ™ |
Rige time Fall timne Rlve time Fall lirne
{positive type) {negaiive type)
*Conditions

{NOTE 3)

Operaling Yeltage :
Viewing Angle {e#) : (0.0)
Frame TFreguency
Appling Waveform :

Descriptio

Vop

TO0Hz
1/H duty 1/ bias

TUUNGSTEN LAMF BRIGHTNESS CONST.
{Reflectance) SPOT METER TENF. Multiplex Driving { /K duty i/a biss }
{Transfectance} CHAMBER T ‘L
=
)
-~ “--‘h\’\ g T (1 /=)Vop
A L LD (t/a)Vop
4 L $
& | rEr
\ e WAVE
i —l
- 180¢ Sample Stage (1-2/a)Yop 1 (/)
gy —_ op
{1~2/a}¥op i (1/a}Vep
TUNGSTEN LAMP
{Transmittance) /0N NDN—WS‘:TI.‘;:CI'ED
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{NOTE 4) .

i Viewi D
12: 00
2:00
6:00
{NOTE 5) v
. { Viewi Angl

R-L Direction

% L]

3:00

F-R Direction

(NOTE 6)

Definitio; tio {Cr

SELBCTEL! WAVE

REAR
12:00
LEFT RIGHT
9:00 3:00
FRONT
&:00
e

*Far This Preduet
The Viewing Direction Is 6 O'clock

So 81 > 82
8= 8.+8:
*Conditions
Operating Voltege : Vop
Frame Fregquency : 7OHz

Appling Waveform : 1/N dwiy i/a bias
Contrast Ratio : larger than 2

SELECTED WAVE

100%
ﬁ RON-SELECTED WAVE
E £
X o}
Vop VOLTAGE Vop VOLTAGE
{positive type} (negative type)
Contrest Ratio : Cr=A/B
*Conditions
Viewing Angle . O
Frame Frequency : 70Hz
- Appling Waveform : 1/N duty t/a bias
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5.BLOCK DIAGRAM

1 FGND—

1
A

——w TO BEZEL

5 W
6 RD

7 CE

& C/D
10 RESET

19 FS

LCD CONTRQLLER

U

~| CECORDER -
———— L6
SRAM
/‘ \ u7
DATA ADDRESS
\ CONTROL BUS /

HoH |

2 V55
vop

o]

1

4 VEE

BIAS

CIRCUIT

BIAS VOLTAGE FOR LCD

|_|

L k

LCD DRIVER CONTROL SIGNALS

J!

IS

SEG
U3

JNy!

us

SEG
U4

<505

80 ~sob

COM _6'}
Uz j/
R18

240X64 LCD PANEL

R19

VFL

EL/LED BACKLIGHT

VFL

CCFL BACKLIGHT
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6. INTERNAL

PIN CONNECTION

PN NG. | SYMBOL FUNCTION
1 FGND FRAME GROUND (Ov}
2 V5SS GROUND
3 VoD POWER SUPPLY FOR LOGIC (+5-\-"..)
4 VEE POWER SUPPLY FOR LG DRIVING
5 WR DATA WRITE
] RD DATA READ
7 CE CHIP ENABLE
8 c/D WR="L"C/D="H" :COMMAND WRITE WR="{"C/D="L" :DATA WRITE
RD="L",C/D="H" :STATUS READ RD="L".C/D="L" :DATA READ
g A Anode of LED B/L and EL B/L
10 RESET CONTROLLER RESET
11 Lo DATA INPUT/QUTPUT
12 Ot DATA INPUT/QUTPUT
i3 D2 DATA INPUT /OUTPUT
14 03 DATA INPUT/OUTPUT
15 D4 DATA INPUT/OUTPUT
16 bS BATA INPUT/QUTPUT
17 D& DATA INPUT/QUTPUT
18 [ DATA INPUT/QUTPUT
19 Fs FONT SELECT CONNECT TO VDD :8xE PIXELS/CHARACTER
CONNECT TO GND :3XB PIXELS/CHARACTER
20 K Cothode of LED B/L and EL B/L

GCFL Connector :

JAE/IL—G-45~-53C2

PIN NG | 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
LCM

VDD
| POWER SUPPLY
— (LOGIC) +5V
- C B VSS
L 10uF ™
VR ———POWER SUPPLY
(LCD DRWE) - 15V
VEE ‘ X
: VR=20KR
I | R
A Wy :
EL/LED Vo —sy
BACKLIGHT AR
K
VFL QUTH 3 1 Win
CCF—L OUT2_4 CCFL ol +12v
BACKLIGHT
VFL onpl INVERTER -

Recommended inverter : CXA-L10L (TDK)

Recommended Value for Rp  and Vg

itern
RBL \/BL
Bock
. Light LED LED
interface EL (White) EL (White)
an
110V
AK Pl (0193 Bv
K PIN 250 | 400HzZ %

QA: REV. SHEET 13 OF 22

JK 1.2 TEG16991
8/8/02




8. TIMING CHARACTERISTICS
8—1 INTERFACE TIMING

ITEM fTEM CONDITION | MIN. T MAX. | UNIT
C/0 SET UP TIME trns Fig. 100 | - | ns
C/D HOLD TIME tepn Fig. 10 - ns
CERDWR CLOCK WIDTH  [teoptpptyp Fig. 80 | - | ps
DATA SET UP TIME tps Fig. 80| ~ | ns
DATA HOLD TIME toH Fig. 40 | - | ns
ACCESS TIME tace Fig. ~ | 1530]| ns
DATA OUTPUT HOLD TIME toH Fig. 10 | 50| ns
c/D
tcos {COH
4
CE /
7l
teptrp twe
R N\ /
. /]
fps
DO~D7
(WRITE)
D
DO~D7
(READ)
tacce ton
Fig. INTERFACE TIMING CHART
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8—2 POWER ON/OFF TIMING

47V 7 O~50ms OnEOms NA72Y

Slgnal GND 20ms mm I 0 N, GND Slgnol
~ I

VEE GND N\ / CND VEE

POWER ON POWER COfFE

The missing pixels may occur when the LCM is driven beyond above
power interface timing sequence.
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8—3 DISPLAY PATTERN

ao0o0ood . Doaooaon
000an00n 00000000
nNoono0 000nNoooo
NAEAAREN SN

- Starting dot for the storting coddress of display RAM DO~D7

are 8 bits transmitted dota ,where DO is LSB and D7 is MSB.
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9. RELIABILITY TEST

NC ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
! Storage 70°C | 120HR without defect
Low Temnp. e Appeagrance
2 Stgroge P 2UC | 120HR without defect
High Temp. & | 40°C Appearance
3 Q{%?Je“m" gozRH| 120HR without defect
Thermal —20°C,30min—25'C.5min Appearance 5
4 Shock == 70°C30min—=25C.omin | without defect cycles
{1cycle)
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NOTICE:

= SAFETY
1.If the LCD panel brecks, be coreful not to get the liquid crystal to touch
your skin.
2.if the liguid crystal touches your skin or clothes, please wash it off
immediately by using soop and water.

= HANDLING
1.Avoid static electricity which can damoge the CMOS LS.
2.D0 not remove the panel or frome from the module.
3.The polarizing plate of the display is very fragile. So, pieose handle
it very carefully.
4.Do not wipe the polarizing plote with o dry cloth, as it moy eosily
scratch the surface of plate.
5.00 not use ketonics solvent & Aromatic solvent, use with g soft cloth
socked with o cleaning naphtho soivent.

~ STORAGE
1.Store the panel or module in o dark place where the temperoture
is 25°C+5C ond the humidity is beiow 65% RH.
2.00 not place the module near organics solvents or corrosive gases.
3.00 not crush, shoke, or jolt the module.

* TERMS OF WARRANT
1.Acceptonce inspection period
The period is within one month after the orrival of contracted commodity
at the buyer's factory site.
2.Applicable warront pericd
The period is within twelve months since the date of shipping aut
under nermel using and storage conditions.

= THE OPERATING LIFE TIME OF BACK LIGHT
EL : 500Chrs for AC 11QVrms, 400Hz, 20°C, 60%RH
CCFT : 20,00Chrs for lamp—current SmA, 30KHz, 25°C
White LED : 40,000hrs for ILED=200mA, 25°C
LED : 50,000hrs for ILED=220mA, 25°C
{Operating life time is defined as follows : The final brightness is at
50% of original brightness.)
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BS.O00.5

180.0+0.5
20405 176.0£0.2
o 7.040.5_ 163.0£0.5
ol 00 0| 2.5£05 133.0£0.3 10.5 MAX 15.5 MAX
g als m 24.42405 127.16 o AS5E05) 16302 0305 1.6£0.2
& ﬂ & o T g
ol 0§ | = 4 X S
- o - w : L — @ L |
=
: D G !
b a *l 3 i
IERIYEERN @ m
) DOTS AREA ] |
a H | RTS AREA FARTS AREA
dala e _P, A WINDOW OF BEZEL 8 \\Em| AR
S48 08 .
s Osclllotor,
5 gl a” ! 240 DQTS X 64 DOTS | 25497505 |
4-R1.75 / n
e gl | S
e i /ﬂ.ﬁ m
< ) H
2 : — 112 i !
- 0 M _ N I
7.0 5.0 i
m
_1d
¢ W/OEL B/L LED B/L
— 15 7 o Tl Sl
2
-
le]
g
e
-
A
g NOTES
0.49 _ T T . | 11 T | 2 :
o [l | # - a x
.04 = = L= 3 1. Resolution: 240 x 64 Dots
2 2. Controller: Built-in
-+ -
uT 3, DC/DC Converter: Without
g PN ND) 1 2 s |5 |6 [ 718 18 [ 10
iswisoi | FOND | ves [ voo | VEE [ WR ] RD [ TE J ¢/ | A [RESEY
PN NO] 11| 12 ™ [ 15 ] 18 [ 17 118 |49 [ 20
ADETAL swiso] 00 | O D3 | 04 | 05 | 06 1 D7 | FS | K
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180.040.5 .
20£05 176.0£0.2
o 10205 163.0£0,5
ajufoy 6| 21505 133.040.3 155 MA
m_ a1 9lal 2a42x05 12748 @ 485205  H6r02  93k08| . flex02
K 0 o (]
LK ; I |
: . ‘ — s =1 al — i
: 2 G . .
<+ o N
S 4
L4 ]
\ DOTS AREA 1 i
L1 4
ool 4/ o A A NGO OF BEZEL i PARTS AREA PARTS AREA
SRR 240 DOTS X 64 DOTS Oscllater o
ISR @A 254 T2 0%0.5
4-R175 /O 0
= o
) L) / m
] U ,duJ_ 0. el .I I-..l
7.0 X T
11
| @
—t g W/OEL BA LED BA
1||r. Y 1 3 1. _1Eﬁl”}_ Wa
17 ) T T | 1
£
-1
i3
d
-
—
—ta
3 NOTES:
0.49 : ;) 1T 19 'F 't : X 1. Resolution : 240 x 64 Dots
504 : 2. Controller : T6983C(Compatible)
o 3. DC/DC Converter : Without
o= 4. J1 didn’t add 08, Disconnect
=)
g Pint{FGND) and Pin2(GND)
PNN0] 1 ] 2 | 3 | & [ 6 [ 68 |7 |8 19 |10
1 leape ( FoND | ves | vep [ wvee | WR [ RD | O ] ¢/D | A |RESET 5. General Tolerance : £0.5 mm
ADEIAL PNNOL 11 1 43 | 13 | 14 [ 15 | 16 | 17 ] 16 | 39 | 20
sweo ] D0 | D1 | D7 | D3 | D4 | 05 | 96 | 07 | FS | K
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i\

—

1

00.0

0.04

0.4

E5.0+0.5

180.0£0.5 .
40405 176,0£0.2
o 30808 1630405
ol w0 G| 195805 133.0£0.3
o5l 5 m_ 2242405 127.16 o 1250 16402
My M_ a2 o]
- 1 ~| - _._.*.M I
1k e
& et
= \ b
DOTS AREA o
J e _}
i A WNDOH OF BEZEL H PARTS AREA
EEEE i 4
¥ 1 r _ BaA
ol ¥ g™ y 240 DOTS X 64 DOTS Osclator] 254l froTR0
4-R1.75 0
ra o)
C / m |
_wq 1 L L] 1 ] L 1] L L 1] L vﬂ m I”l
IE|__ 7 h]ﬂjﬁdﬂj
Lusufu I ) CJ o
o
b3
o]
G
BN NG| 2 3 [ ] § 7 3 9 10 NOTES:
shoc | FoND ] vss vop [veE | R | @ e | & |FST .
] 012 ] 3] e [ 5 18 17 18118 ] 1. Resolution: 240 x 64 Dets
sywsoLt DO M V74 03 D4 D& D6 b7 Fs ¥ 2 003:0__2" m_.__.__#lﬂ:

3. 0C/DC Converter: Without
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i\
I A—

|\
200.0

148

{.04

F
[»]

A DETAL

~ 180.040.5
40405 1760402
o 30205 163.0£0.5
o|wpe §f 195505 133.040,3
ol 9 Sle 242403 127.16 o 12305 16402
o) ¥ 0 g g
&‘ ' 1 I I 1 T y I ﬁL 8. I..l
A0 *l2y |
> N -
DOTS AREA o
o [}
p _m ald ® N A WINDOW OF BEZEL 9 PARTS AREA
HEEE : 4
dial % g J 240 DATS X 84 DOTS 25 trTTE0 5
4-R1.75 / 0
Fa Q
W, .//n m g
ﬂ G Ill
190.0 MAX 13, BMAX
ﬁ“@ﬁ%- _I.lrl.l.f- L _ﬂr}
L Tl il

<

b

Q

Iy

NOTES:

1. Resolution : 240 x §4 Dcis
puwol 1 2 |3 4 [ 6 | 8 1 7 181698 |10 2. Controller : TBI63C(Compatibie)
sgo] Fanp | veS [ voo [ VeE | WR | RE L TE [ €A | A |RESET 3, DC/0C Comerter © Without
ANNO] 0 ] 12 [ 13 1 44 1 15 16 117 [ 18119 ] 20 : anverter & firthou
sywgoLl bO [ o1 [ D2 | D3 b4 | DS { b8 | D7 | FS | K 4, Bezel Material : SPCC

5. General Tofergnce @ +0.5 mm
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