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INTRODUCTION

Truly Semiconductors Limited is a subsidiary company of Truly International Holdings Limited, a multi divisional
conglomerate involved in the design and manufacture of an abundant number of electronic component products
along with numerous consumer electronics and telecommunications goods. Since 1991, Truly International Holdings
Limited has been a publicly listed and traded company on the Hong Kong Stock Exchange.

Since its founding in 1991, Truly Semiconductors Limited (hereafter referred to as “Truly”) has exhibited technology
and production capabilities that are unequalled amongst other liquid crystal display (LCD) manufacturers. With
the ever-changing demands of the marketplace, for fresh and innovative designs, Truly remains in the forefront by
continuously upgrading its technology offerings and production processes.

Truly is continually expanding its resources to meet demands for conventional twist nematic (TN), super twist
nematic (STN) and film compensated super twist nematic (FSTN) panels and modules. In addition, Truly is making
significant commitments in the development and manufacture of color super twist nematic (CSTN), organic light
emitting diodes (OLED) and thin film transistor (TFT) technologies. Given this breadth of technology and product
offerings, Truly has a unique distinction in its ability to address “all LCD technologies and manufacturing processes
available in the market today”. This differentiation sets Truly apart from vast majority of LCD manufacturers.

Truly remains dedicated to expanding its production capabilities to keep astride the increased requirements for
product designs specifying tape-automated-bonding (TAB) and chip-on-glass (COG). Truly has full production
capabilities to manage the desires for chip-on-film (COF), and with the ever-increasing popularity of color LCD
products, is making substantial investments to aggressively expand its production capabilities in support of CSTN,
OLED and TFT technologies. To further achieve full LCD module integration, Truly has full design engineering
and manufacturing capacities for both digital and analog resistive touch panels.

Through the immense manufacturing resources of Truly International Holdings Limited subsidiary companies,
Truly is supplied with all of their required needs for print circuit boards (PCB’s), bezels and elastomer strips for LCD
module assembly. Truly also works in conjunction with another subsidiary companies of Truly International Holdings
Limited which designs and manufactures silicon rubber keypads, while another group is dedicated to designing
and manufacturing plastic housings and enclosures; with the combined efforts of these subsidiary companies, Truly
can assure ongoing quality and timely delivery of products. Also, due to the unparalleled depth of in-house engineering,
manufacturing processes and capabilities, Truly remains extremely price competitive within today’s global market.

Truly puts tremendous focus on and is continuously striving to advance both quality and environmental management.

As a result of these efforts Truly has achieved ISO 9001, TL 9000, ISO 14001 and ISO/TS 16949 certification.

Through the close cooperative manufacturing efforts of the various divisions of Truly International Holdings Limited,
coupled with production space totaling in excess of 600,000 square meters and a dedicated LCD engineering and
production staff that exceeds 2800 employees, Truly is extremely successful in controlling product quality and delivery
while keeping their production costs to a minimum. Given the versatility of manufacturing processes that comprise
LCD module and sub-assembly production, together with the depth of technology offerings, there is no better choice
in meeting your LCD panel and module requirements than Truly Semiconductors Limited.
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FUTURE TECHNOLOGY DEVELOPMENT

As part of an expanding effort to address the vast growing number of application requirements for color displays,
Truly Semiconductors is moving rapidly into both Organic Light Emitting Diodes (OLED) and Thin Film Transistor
(TFT) technology fields.

Recently Truly Semiconductors has built new factory facilities and taken delivery of all production equipment
necessary to address the growing popularity of OLED displays. Over the next several months Truly Semiconductors
will design and manufacture a number of standard displays in addition to focusing on the growing needs for custom
designed products.

Truly Semiconductors is also establishing production facilities for the design and manufacture of TFT panels and
modules. These manufacturing facilities will provide support for the ever-increasing requirements for active matrix
color displays.

With the addition of OLED and TFT displays Truly Semiconductors will be in the unique position of having the
expertise to address all established LCD technologies and manufacturing processes in the World today.
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LIQUID CRYSTAL DISPLAY MODULE
LCD TYPE

T - TNLCD H - HTN LCD S - SINLCD F - FSTN C - Color STN
IC PACKING

P - Packing type G - Chip on glass N - Without IC C - Chip on board T - TCP
LCD MODE

C - Characters G - Graphic Z - Other
LCD OF FUNCTION

Characters model : Number of characters

Graphic model  : Number of colum dots
LCD OF FUNCTION

Characters model : Number of lines

Graphic model : Number of row dots
VIEWING ANGLE

U - Upper 12 o’ clock R — Right 3 o' clock Z - Others

D - Lower 6 o' clock L - Left 9 o clock
COLOR MODE

HTN /TN : P - Positive STIN: G - Grey FSTN (F) : P — Positive CSTN : F - Negative / Tranflective

N - Negative Y - Yellow green N - Negative type T - Negative / Transmissive
B - Blue

BACKLIGHT MODE

Without backlight : R — Reflective Blacklight : L — LED (Transflective)

F - Transflective C - CCFL (Transmissive)
T - Transmissive E - EL (Transflective)
S - Side lit LED

BACKLIGHT COLOR

B - Blue A - Amber Y - Yellow green R - Red W - White N - Without backlight
VERSION
TEMPERATURE

N — Normal temperature W — Wide temperature S - Super wide temperature Z - Others

SPECIAL REMARKS
TP — With touch panel
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e
e BLOCK DIAGRAM : -
L2314 5678900 {11 {12 {13 14 (15 116 {17 /18 19 |20
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e« EXTERNAL DIMENSIONS : e l:
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_ 8800020 = 250020
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e EXTERNAL DIMENSIONS -
78001050
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e EXTERNAL DIMENSIONS :

35,5+0.2
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|
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|
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e EXTERNAL DIMENSIONS :
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e EXTERNAL DIMENSIONS :

e BLOCK DIAGRAM :
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MG12864-32

e EXTERNAL DIMENSIONS :

§ § ‘i:-’ 'i:? 90.&0:0..30 gg?]:[&g%
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L
e BLOCK DIAGRAM :
L2 3[4 [5[6 17 [ 8] 911001 |WH]II]I
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e EXTERNAL DIMENSIONS :

o 8500030 ——
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e EXTERNAL DIMENSIONS :
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e EXTERNAL DIMENSIONS :
65401050 ————=
2.55+0.30 = f———60.30£0.30
8.20%0.50 — [e———49.00£0.30¢CV.A>
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« BLOCK DIAGRAM : -
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|
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e EXTERNAL DIMENSIONS :
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e EXTERNAL DIMENSIONS :
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e EXTERNAL DIMENSIONS :
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MG160160-3

e EXTERNAL DIMENSIONS :

67,0040.2(T/P OUTUNE)-

b= 307
2.35-1 mm/lpu.\
o8 0.7 0
i | i
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W CON1 MAX 5,00~
S - Lwax 7.40
e BLOCK DIAGRAM :
CON2 CON1
T 121314115617 11819 0 (10 (12 [ 13114 [15] 16 [17]18 | 2 |3 |4
GND| X2 | Y2 | XU |Yl |NC [VDD |NC |BUTI| BUT?|BUT3|BUT4 [NC IEE |NC|EL/SW| NC| VDD X fye | Xty
191202122 23| 2425|2627 | 2829 |30
D3| D2 DI | DO |CL2|GND |DOFF|CLI | M |FLM | NC |VDDI
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MG160160-5

e EXTERNAL DIMENSIONS :
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[
e BLOCK DIAGRAM :
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MG160160-6

e EXTERNAL DIMENSIONS :
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MG160240-1

e EXTERNAL DIMENSIONS :

v1 CONNECTION
82.60+1.00 | No.JSYMBOL
~ 75.6£0.3¢T/P OUTLINED X2 T 4 | 1 X2
Q 74.6+0.2(LCD OUTLINE) 1 - | 2 | v1
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35—+ [—66.9t02(T/P ACTIVE AREA)—= 0.01
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e BLOCK DIAGRAM :
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MG160240-2

e EXTERNAL DIMENSIONS :

63.00£0.30

ey — ] R
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e BLOCK DIAGRAM :

Ly | 3[4 (967 [8 9] 10 |11 [12 |13 |14 [15 6 (17 {1819 |20 |21 |22 |23 |24
VSS |VDD [/WR|/RD |/CS |D/T | /RSTIDO | DI | D2 |D3 |D4 DS |06 |D7 VINC|U/D [NC| ELA| ELK| NC | NC | NC | NC
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MG160240-6

e EXTERNAL DIMENSIONS :
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« BLOCK DIAGRAM :
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iR i EK7011 COG / LCD PANEL V.
FLA E - !
FLK i | EL BACK LIGHT | i
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e EXTERNAL DIMENSIONS :

1000020350
= 27003 — 9700030 888
F 350403 —= 93004030 ZE2 — =TI MAX.
= T == — 160£0.30
75003 —f= PRSAXI9=48.26
| — T | rman il - J‘__ T2 WX
4 7—l¢+¢++¢+++++¢+44+4++1 50 & F
3 ! g |
= - ’ } |
22 ‘ e |, 2. |
g& ¢ ’
=4 192 X 64 DOTS =52 |
1 LED- S =g I
i = |
g i | |
=
- 1 [l — =4
e R /.
150030 = == # 2504PL)
10664030 T867H020V.A)
750030 = 8400:030
—— =036
005
* THICKNESS
1 Version i} 12
- EL&ND Bocklight 500 | 1000
=8 LED Backlight 700 | 1200
e BLOCK DIAGRAM :
3 4 S 8 9 (10 |11 |12 |13 |14 16 |17 |18 |19 20
DBS |DB4 |DB3 DBO | E |R/W|RS |VvO |VDD|VSS|CSB|CSA \VOUTRSTB|LED+ |LED-

DC/DC
converter

DB0-DB7 g
RSTB
RS,R/W.E
cSA
e 3 3 8
| 5 5] 5
P1P2.FRM | 1ct | 1ce lics |
Lcv power FPe
cm POy M,CL> 677 647 &7
1c4 o4 LCD PANEL

EL\ LED SIDE LIGHT

1.COMMON ~ DRIVER :
SEGMENT DRIVER :

2.LED TOTAL:S0CPCS>

S6B0107B or EQUIV.
S6B0108A or EQUIV.
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e EXTERNAL DIMENSIONS :

EL\ LED SIDE LIGHT

1.COMMON ~ DRIVER :
SEGMENT DRIVER :
2.LED TOTAL:34¢PCS>

S6B0107B or EQUIV.
S6B0108A or EQUIV.

100004050
= 27003 —— 97.0040.30 588
S 3508030 —= 930040.30 EE-F - T1 HAX.
& s =S — 1604030
750030 —= P254X1948.26
| B =1 o 100 22PL Ry . T M
b4 bbbt bbobbbotbboed -+ ,
1 20
S o E } :
S8 ) |, 2 |
S5 . 192 X 64 DOTS s &g !
1 LED- S EQ '
= |
g = | | :
S = H [ |
& K /.
130030 = == 9 2504PL)
106603 = 7867H20VA)  ———————————
750:030 = 84004030
e —— (36
+ 009
THICKNESS
? Version 11 T2
- ELAND Backlight, 9.00 10.00
=i LED Backlight 700 | 1200
e BLOCK DIAGRAM :
1 2 3 4 5 6 7 8 9 |10 1 12 |13 |14 |15 |16 |17 |18 |19 20
DB7 |DB6 |DBS |DB4 |DB3 |DB2 |DB! [DBO | E [R/W|RS |VvO |[VDD|VSS|CSB|CSA VOUTRSTB|LED+ |LED-
r-r—————#1 -7/ ]
I DBO-DB7 g I
| RSTB 3 |
| RS,R/W,E |
CSA
: <3 o3 o83 3 B :
| VoD |
| vss i ‘ 5 5 5 |
' | 1c1 | 1ce ics | !
(P1,P2,FRM
| DC/DC LCD POWER [LCM POWER e |
| VEE converter circuit circuit M'CL)5 644 644 644 |
|
| o |
v 1c4 LCD PANEL |
|
|
|
|
|
|
|
|
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MG19264-6

e EXTERNAL DIMENSIONS :

100.40£0.50
3.00£0.50~ 94.40£0.30 s -
3.20+0.50 82.00£0.20¢V.A> S - LI
5.36+0.50~ 78.67¢A.A S it 8
10.00+0.50 68.40%0.20 & H 0y
1.00£0.50— T = ¥ 8
&, T T
1 g ™~4-250
< i D_
" .. o
O OO0 O M~ =
BOOO QT . o
FEEEGS 192 X 64 DOTS ti ! sroeopy O 28 &
8882 38w .e ' = o 3
[NV = g (}" ppal s S'H %
0 1D 1N 1D T 2% _\'o 2 58 Y
5] 3%
Il
= = o
) ol X L
TTT L FE Lo I E
DD 1702 Caos o o
R8T 95 Ciaoorozp  co0s030 @ & HEATSEAL
S8 & B o 88.40+0.30 A
SRCICN'RY S N
. — T (]
: | ; -
2.00¢2PL)> N ™ X
B A o
3.00(2PL)> 3o o [
5.75+0.50 76.900.30 L el xd
+H O3S ™
328w ' L0.41
~-0.36
e BLOCK DIAGRAM :
1123|456 7|8]29 10 12|34 (1516 (17| 18 20
DB7 | DB6| DBS | DB4|DB3 [DB2 |DB! |{DBO |E_RD| RW_WR| RS | NC |Vdd|Vss|CSI [CS2 | NC | REST |SLA|SLK
Vs ———
Vi —] —
- =
p — 3 LCD PANEL( 192X64 )
o
9 —— S VITH COG
RV.WR — )
ER) —— < ;
RS ——|
00 --- []7_"|
SLA —f—
W LED SIDELIGHT BOX
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MG24064-2

e EXTERNAL DIMENSIONS :

1800040.50
176.00£030
13360£0.30
13604030 8
2715 =
44 -
NN Y E S
BE88 - ! I B ES
SEEEED i cA0Xed DOT IR
BRXE e . ! :ﬁ ']
{ b ____ d| ==
=413
=S
[ ﬁ-ﬁ\—R 150 4PL
N
{77 == 093 e N e R e R =~ '
PART SURFACE zx‘
ez
T
=8 THICKNESS
] Version Tl T
- EL&ND Backlight 500 10.00
LED Side Light 750 | 1250
e BLOCK DIAGRAM :
L2 [ 3 141516 [ 7 [ 819 10 [ [ [13 [14 151617 [18 [19 [20 |2l ol
FG | Vss| Voo | Vo | WR | RD | CE [C/D| NC [RESET|DBO | DBI1|DB2 | DB3|DB4 | DBS | DB6 | DB7 |FS |[Voutl LED+ | LED-
| s A
| |
| |
DB ~DB7————— SRAM 15 i {5 |
WR ——— RV (326) SEGMENT SEGMENT | | SEGMENT !
RD : CE DRIVER DRIVER DRIVER |
CE i T6963C 180 180 180 :
) —H— 3 :
RESET ———— o !
F§ —1— CoMmN |64, LCD PANEL |
| DRIVER 240 X 64 DOTS |
| |
o — !
Vi : !
Vss } |
1 : PRI oy
{ch N M LCD PIVER | |LCH POVER x SEGIC  + T6A39 or EQUIVALENT |
| |
Vo —1 * !
| |
LED"’ T |
= : LED/EL BACKLIGHT :
| |
L J
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MG24064-5

e EXTERNAL DIMENSIONS :

049
033

1E

179704050
17543) —— 176204030 _
13854050 =] 152004040 SsBas
D5~ 3200030 SSzEs
_ eggfg -~ 12716 SEERE
= - ] fitdd
== R 1.75X4PL ﬂ%
g3 9 2P — | f —<
g N i }
il
2x23E85
240X64 DOTS ouss| EBZEEE
TISREZE
il
4
M —H~—
8 54—~ EZ
| Bets0 —= n
Q Y | —]
|_= 1
i
i_
§
S
e BLOCK DIAGRAM : -
CON
L |23 1415 [16]7 8 9 0_ [ 12 [13 [ 14 [15 [ 16 [17 [18 [19 [20 |21 |22 |23
FGND| Vss| Vop | Vo | WR | RD | CE [C/D | NC | RST | DBO | DBI|DB2 | DB3|DB4 | DBS | DB6 | DB7 | FS |VOuT | BLA | NC | BLK
CON?
I e [3 [4 T k
FL1|N N | |
B O SRAM ik ik 1 |
W —— R/ 320 SEGHENT SEGMENT SEGMENT |
RD . (E IRIVER DRIVER DRIVER |
6 —F—— T169%3C 180 180 180 |
o) —— 3 |
RST ——r—— |
F§ —— cown | 64, LCD PANEL !
| DRIVER 240 X 64 0TS |
FGN) —— |
Vi : :
Vss : » |
= ! PRI e
DC/DC LCD POVER | [LCM POWER - : or
{V"ﬂ‘-i—cmvm{n E?gc"w ™ ciRcull | | CIRcutt * SLGIC < T6A39 or EQUIVALENT i
! i !
Vi — |
| |
CFLI t |
L2 : CCFL BACK LIGHT i
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MG24064-6

e EXTERNAL DIMENSIONS :

18000050
17600030
53604030
132604030 =
|27.||5 2
== i b=
H A - Y E
zezs B | | 24064 DO | | | #| 28
% %% % Tc}\_%\ i | i eerl'_m!
i N Lo 4| =H-es
| "'4.]3
2—" — r A
| R L75(PL)
)
—— 048 - | —
‘ r F053 CI— 1T /77 K ¥ X T IX ):u—{t ¥ T
Ry =
q‘o:g ”(MOX) TE(MOX)
I il 500 | 110
Side Light| 800 | 1400
e BLOCK DIAGRAM :
1 213 1405 1617181910 Wl |13 |14 15116 17 [18[19 20 |2 |@°
FG | Vss| Voo | Vo | WR | RD | CE | C/D| NC RESET|DBO | DBI|DB2 | DB3|DB4 | DBS | DB6 | DB7 |FS | NC | ELA | ELK
r 1
e = ¢ [ e i i T
(32K MEN SEGMENT | | SEGMENT
R _ CE DRIVER IRIVER IRIVER |
€ ——f—— T Jal oo J@0 |
o) ——— 3
el — e LCD PANEL |
’ R [ 240 X 64 DOTS |
o — |
Vo
Vss ! |
| ! PRI e
i e N x SEGIC ¢ T6A39 or LOUIVALENT
| CIRCULT |
Vo }
| |
ELA
L | EL BACKLIGHT |
- - |
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MG24064-13

e EXTERNAL DIMENSIONS :

180.00£0.50:
2.00+0.30—= 176.00+0.30
10.98+0.50—H 153.60£0.50
21.48+0.50—+ 132.60£0.30V.A
24.20%0.50—+ 127.15A.A
&
i Ll o
[}
[] e I
pgiz: B : : 21 ¥
| 24064 DOTS || E[ L.
63888 f [ | 1] S
™ 4 3
| l S 4 3 78
9 r oedpl
t I—V KR 150X4
2.54—+
S8 55 3.50:0.30—»—|;—
ZERE R
aaeg i 8 A |
- J ] CF— I EE J ‘ _{
—= 053 —
aE= Jy
Y s
| L tF
i 82
522
e BLOCK DIAGRAM :
P23 496171819101 [R2[13[M4]15]16]17[18[19 (20 [21]22
VSSIVDD| VO | RS [ R/W| E RSTB DBO|DBI | DB2|DB3 | DB4) DBS| DB6 | DB7|CSI | CS2| CS3| CS4 VOUT| BLABLK
™ DBO-DB7 A
" RSTB 3
S .y
RR/ %SE] ’ 38 i3 Bl 3 B
- cs2
M £s3
| e LCD POWER | |LCM POVER
Vo= converTer ) P 1 Creuit CIRCUIT Cs4
CIRCUIT 5¥ s s 5
PLP2FRY
Vo MLL) [somioseor]  [scooero]  [seompmd]  ssBoiosa0]
5 64; 64{ 64 43{
—_— 84, LCD  PANEL
gtﬁ - LED /EL BACKLIGHT S680107801 7 240X64 DOTS

NOTES: L0perating Temperature — -20°C 70 70° C
Storage  Temperature 0°C 10 800 C
2Polarizer Type : R O F o




MG240128-2

e EXTERNAL DIMENSIONS :
8430050
76301030 =5 —= =040
e 720003 72004030 g8
8588 69004030 6900030 z2Z 005
2523 6660030 66604030 23 {
SRER 57004030 5700030 |
l ‘ | ‘ =— 53974030 i 53984030 l \ 1 |
= | &
i : 1 ‘ f < g LI
T | k
| | [ 215004500
| ' |
240 X128 DOTS | ,
gggsg || |} R Sl fzﬁ@é
H LN - | =]
n [ | | g2 o
: i P50 @ 3¥ =
L_ | _J \ &
i o |
1 _l_ | L
A\ PITCH 254 {1PL —’I r— Iea——l I——PIICH 254 2IPL | |— ¢ 300 4PL)
mnmmmﬂm ! |nnnmnnmnnmnnmnnmmm =
i _ i
- 15540030
£z
S8%
e BLOCK DIAGRAM :
o
[tTe I3[ alsTe6l7 89w [ e[ s]w 17w [19 e e e[es[ea] es[ 27 [8]29][30 [31 333 ]3]
['Fo [vss [von] vo[ w [ Ro Jce [c/n ] nc [Rst [ oso [ bet | ose] 083 | b4 |pes | oBs | o7 | Fs [vour| nc | N [ en Jcoard ] cp Jusce | nc [voo [ vss[vo [vourne | nc ]
o
[ Je 3 [4 ]
LveL e [ne [vrie)
e |
! D0 ~D7 |
0~ ———— a0 Alls "™ 51 54 54 :
W RC/EW SEGMENT | | SEGMENT | | SEGMENT |
D — ] DRIVER IRIVER DRIVER :
(F ——— T6%X 13 4 4B 80 i
0\ ] COMMON |68 !
| DRIVER !
RST ——— ) /h LCD PANEL :
F$ 0 ——— 240 X 128 D0TS i
o —o| comwoN | 60 !
VID —i—— DRIVER i
V§§ ——+——~ POWER 6 |
| = to LSI )f CONTROLCER: T6963C !
VT ————— R x CMIC: T6M0 or. EQUIVELENT :
% Y/ [ E— % SEGIC: T6A39 or EQUIVELENT |
| |
VFLL : f |
Vi : | COFL BACKLIGHT | :

b2




MG240128-3

e EXTERNAL DIMENSIONS :

—= =040

14400030 s
Ss=88 13800030 ~— 3004050 + = U
SSE S 133204030 —~— 5404050 |
ZEE3 —— 11400:030 12.004050 ? 1 ]
l i 107.95 15034050
& N4 —‘ =
‘ il L
‘ | -
| |
| | =
| | <
| | 3
sszz, || [ 240X128 DOTS i || &
sEE3T || | | |
— | |
| | f
o - 254
— |=— 2504050
! P
PSR T oo . So—
| L L J ? 300 4PL
2504050
P2.54XI _ o TI MAX
31604030 iripy P2.54X21=5334 1200030 5
THICKNESS
Version ! 12
EL&ND Backlight 5.0 1100
LED Side light 850 1450
LED Back light 10.00 1600

e BLOCK DIAGRAM :

DL [ A S e[ m [ Ry B [ ]m o oo e ] & o B8N [RN|U
FG{VSS | VOD| VD[ VR | RO[E | C/D | NC |RST | D80 | DB | DR DR3 | OB4 | DK5 | OB | BT | FS [VOUT] BLA| BLK] ED (CDATH FR | LP [HSCP | AC | VD) VS VD |VOUT LA BIK

e K

| |

! D0~/ |

080 ~ B —————— 0 %hils " 51 5.1 51 :

W ] R SEGMENT | | SEGMENT | | SEGMENT !

N B DRIVER DRIVER IRIVER !

0 ] Te% 13 B0 8 80 |

c/[]—i—— COMMON |68 i
DRIVER

RST —————] LCD PANEL i

S ? 1 |

. 240 X 128 DOTS |

FG — comvN |60 !

VID — DRIVER |

Vs —L |

b | |

| s x CONTROLCER: T6963C |

o= cowerien (| @€ e | |k % COMIC: T6M0 or EQUIVELENT |

% ! 1 x SEGIC: T6A39 or EQUIVELENT !

| |

VI—t |

BLA ' |

B | EL\SIDE\BACK LED LIGHT |

| |
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MG240128-5

e EXTERNAL DIMENSIONS :

105.00+0.50 ¥ %X @
99.00+0.30 =—3.00+0.50

92604050 l<—6.30£0.50 %%
o _o ~————————84.00£0.50——————=| |=[-+-4.20+0.50 S
BORL -~ 7198%0.50 10.31£0.50 e
R 83.00 4PL
o~ o
™m0 59 1.60
Py N
v
o
n
S
3 8380 S
o o o $|> Q@ ] =
E 8880 240%128 DOTS 0
S S 9gmM &<
N 0 — oo ® Tp)
N O WOV <™ u
[ L
-j-s—esoro 50
1 I
-6 —-:LSI JUOLOOOCOE OO LD COOUL ! @
&S0 — 650 MAX
~—P2.54%17=43.18— . 1100 MAx
#1.00 20PL '

e BLOCK DIAGRAM :

11234567 |89 |10]11]|12]13[|14]15]16]17]18
GNDVDD VO|AO |RD|WR|DO|D1|D2|D3|D4|D5|D6|D7|CS |RST|BLABLK

GND
VDD
Vo
A0 ——

RD TCP UC1608
R LCD PANEL

D0~D7 18 C40%128

240

CcS
EST ——

BLA

LED SIDE LIGHT

BLK

b4



MG240128-6

e EXTERNAL DIMENSIONS :

148.50£0.30

-8 133.00£0.30 [=-12.50£0.50
BR 2% 133.20£0.30 ~-9.90£0.50
28 §§ 114.0040.20 l=19.50£0.50
PN 107.95¢A.A [~-22.525+0.50
tiTy ‘
& e
i u
Ll 240 X128 0TS
—— =040
+ =— 005
gl r ? I
~ .50 4PL -
~——34.60+0.50 P2.54X11=27.94
‘ ‘ 75.66£0.50 P2.54X21=53.34
I I~
‘ J J J J U
e BLOCK DIAGRAM :
I 4 Gl (I n[ R U |B{H[I|8 R | BN B[N TR DU
VSS| VoDl v C/0( NC [ RST{ DBo| DBr| DB2 | DB3| DB4 | DA3| 0B6| DB7 SUK| D (CONTAL FR | LP | HSCPI NC | VDD VSS| VD {vour NC | NC
DBO~DB ————  , DOSD7 |
. A~ SRAV SEGHENT
f CE DRIVERX3
HSCP.ED, FR,CDATA m—
o L Te%eC {5240
C/D —
COMMON
RST S IRIvERKe-C128 LCD PANEL
ks —1 240 X 128 DOTS
G
VDD S —
Vss L POWER | 6
— 10 LSl x CONTROLCER: T6963C
VOuT ——CRer x COMIC: S6BO0BEX0I-COCX
% VO . x SEGIC: S6B0086X01-COCK
it LED BACKLIGHT
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MG240160-1

e EXTERNAL DIMENSIONS :

——=—0.01
] PLODK3=300
? f ‘4:| [-]"_‘5””’”"0 ~-0.30£0.05
™
2 £
H ° |
T Il g
A
LITIITT ]
| — 1620050 -
! g
I =
| s 3
= | =B
: 240%160| DOTS =t
=l E N S B A |
=g IR |
1 BRK
& 5504010
N |
i |
| 1
— 4504050
1000 —=— 3759 L [::U.6U(PCB)
800 —=— le————— 61.60£0.10(T/P ACTIVE AREA) —— — 1.30£0.20(T/P)
74600.20 —= 200 MAX(LCD)
e BLOCK DIAGRAM :
CONI CON?
tle 3 ]a]s]e]7 [ ]9 w0 ]ufr [ Julslel7 sl [0 ]af]ee]es]es {2 |3 |4
ne [nc Jowo [ne Jvon[ne [vee[nc Ttp | xek [vo | rR [porr Jovo ot ez o3 [nclxe [vi [xi [ve [ewalewk] e [vi [xi[ve
r """ " "V === 1
V2,VIXCK | |
00-D3 | |
LP,FR,D. TFF | |
| iy 3 | cearmers | |
I SEGE404 |
| B |
VL V4 | el COM160 4, _TABLETI
v : NTT70IFD) ’ LCD PANEL St
ELA } f I
FLK i ! EL BACK LIGHT | |
| |
.- - - |

b6




MG240160-2

e EXTERNAL DIMENSIONS :

-~ 38.80+0.3 :
S| |
4 {
IJIJ:IJIJ l
! = 1000:050 =
' 10 =
| 60 — £
g e 40*16[1 poOTsS = T
s
T ! \\rpc 8 | FPC
| EL SHEET
————201 EH l /_
5 - 100 —= L
2 o ugs ——= ol |
| & - 200 MX(LCD)
’ | ° 6. SO*QIO(T/PSZtSTQIVE AREA) ——— §
I I I, TG00 =
« BLOCK DIAGRAM :
CONt CON?
L2345 67 [8]9] 101 [t |B3][u]5]6 |78 HEERE
Vs | Ve |Vee |V | FR | Voo |LOAD| Vss | DF [D-OFF|CP | Vo | Va| D [De |Di | Do |NC X2 [ YL [ Xt | Y2
V3,V4 R e 1
00-D3 —— |
LOAD,DF 5 BFF | |
VID.VSS.VEE,VaN) —— 7 3 4 2 |
| 43 | rcearmers | |
| SEGE4U4 |
V2,Vs ' o !
' | Ict COMs, 4, _TABLET|
FRLP : 2 _lT770F3) LCD PANEL BV
| |
o i | L BACK LIGHT | |
.- - ___ ___ _____________________ N
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e EXTERNAL DIMENSIONS :

TCP(LHIS6F 4) ::l l::[].885
J_ E a] ‘ + 024
]
70504030BEZEL DUTLIND ~ ———= |
100£030  —=]j=———— 6950:0.30CBEZEL DUTLIND) N
010030 — 6930£0.3T/P DUTLIND ~ ————= vy, O
5404030 —=f  F— 6LI0t03KVIEWING AREA) oo .
ORI ek ] = S9SBSHINI/P ACTIVE AREK) BEES=8 S
e I v 7164030 — 57SEACTIVE HRED 53523
" 1 — =3 - S —
Ll 7954030 [ SOMIEL WL —= [T114
,_l l 1
-
fog CONDUCTIR | 4 N
vx%é
ggéggg
w<I==
L=g383
o 2 Xl 240 X 320 DOTS e 2<>agg
£ g || E582E8
£ = | 2E28E2
T Ee%53 =
-----
S souc 3 § Y2 8—{
pud — e
= = T T_'_
LN 4 —H H— 1506030
-5 X —— = 210:030
;z.,:% 0.5x3p=19.50-I~—20.50£020 CONTACT SI0E — |
T}_ L 33354100 —= == 030005
jenm] [}
! | 500030 4pL [J
t h— =Y
_'I 1930050 63704030
e BLOCK DIAGRAM :
1t [2 [3 4 5 6 [a7[8 |9 [1w Jir [12 [13 14 5 16 17 |18 19 20
VSS | VDD| VEE[MEMCS#|IOCS# | DO | DI | D2 | D3| D4 | DS| D6 | D7 |[READY |WR | RD |RESERT| NC | ELVCC | NC
21 [ee [ 23| 24 25 26l 27 es |29 30 [31 [ 323334 35 [36 | 37 38| 39 40
A0 | AL | A2 | A3 a4 | as| a6 | a7| A8 | Ao [ alo | AT A2 | A3 | Al4 | A1S [MPUCLK | NC | NC NC
MPUCLK
REA
MEMCS#.10CS#
DO-D7
RESET RD WR
VDD,VSS
VEE
AD-A1S
o2y ayege gy VAQ-VaL4
SEDI351F0A o7 62256
AT ¥e ‘5’"&’3 4’?‘*"’1’ 3
3 4 [ 1caNT7701F 3> ] [ 1c3cNT7701F 3>
1 -+ 3 COMI60 § COMI60 /]
W LCD PANEL
or EQUAI DRIVER IC
ELvee EL DRIVER EL
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MG320240-10

e EXTERNAL DIMENSIONS :

93.8%0.2 10.0£0.5 J::L
DR CONNECTION T
PIN_NO.1 PIN NO.4 h1|o‘ SYMBOL g
le— 0.22+0. Y2
1 ‘-‘ 0.22+0.02 > o X2 ~ L 1
g | Ve A
2 " ‘ Y2
i .
s e
o "?ﬁf o = : == = —: T ;
§ 3 gl_ :u ‘ I N 3 - %
mIfEi“f :H 320% 240 DOTS H: e s
ﬁ ggé——o-n—————?[;————m— — § ?
355 :H ‘ H: NN NO. 1 |
29h 1 I _
\0 | I i
H ILE — == | == = EJ_I - lZSE
é L ‘—76.79(ACTI[VE AREA)> 7.01 5.0 MAX —=
= "3 [——78.820.15(T/P ACTIVE AREA) —= —{5.0£0.3 =
ﬁ e 82.6+0.25(LCD AREA) ———— =
l MAX 1.0 —adfoe | =023 P1.0x3= o
E & || 0.01 0.65— l’l\
f { 0a4d -1
VT ooo ennod | | iPlN NO.1
% 5 00 |
O PN
e BLOCK DIAGRAM :
P23 41967 (89001 ]R[1B]U]H|6IIT]S8
Ve | Ve | Mee | Voo [FRAME| Véno|LOAD| \és | DF [DoFF| CP| M | Vs | Ds | Dz | Di [Do [NC
\s, \b
Do D) M 33 M 12 4 Y34 12
~ 3
cCP— 1c2 | [ i3 |
Vi JoeoL Il
- 3
LOAD, DF, D-OFF 41\
40 LCD PANEL TABLET
Vo, Vos, Voo, Vee ICT1 2404 390x 240 DOTS ¥a
2]
\b, \b
FRAME—’
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e EXTERNAL DIMENSIONS :

70040.30
21004050
24424050

e 122004030

14100£0.30

.

11517

109.00:0.50
104504030

4
o

10100030
9200030
86.37

320 % 240 0TS

123

65 =— |

_____ { I O -
et

T
S8 [ %8 ——Icm
i

o
|

;F

22054050 =
4005050 =

152004030

—|$|O

1600020.50

1324050 —

430030 —

167.0040.50

# 330 4PL

033
0.36

20000

I=

CN2

ol

L— 107.0040.50

- 40040.30

CNI CN2

I 3 14 3 6 |7 |8 19 (10| | 14 l

00 02 [ D3 [DISP [FF |FRAME| M [LOAD | CP | VDD | VSS | VEE DFGND| [ VFLL| NC | NC
00..D3

vss ~IBIAS CIRCUIT

—= LSI

SEG. DRIVER
S6B0086 X 4(QFP)

R
‘ »p s320
COM. DRIVER | cos LCD PANEL

S6B0086 X 3(QPF)

320 X 240 DOTS

CCFL BACKLIGHT
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e EXTERNAL DIMENSIONS :

TCP(SSDIBB2TD

J:Ej

~———— 70504030BEZEL DUTLIN) ~ ————=
1008030 ——f=———— 69504030BEZEL DUILIND — ——=
0104030 69.30403T/P DUTLIND ~ ————=
s SA0H30 —=  =—— 6LIHONVIEWING RED  ——1 | oo s o
i I o 616030 —=f | ~—59585£030(1/P ACTIVE MRED —= | SSSEZ
I E e 16— = STSBSACTIVE e ——| | S3ES5
L e 195030~ || = S6UANBELL DUILND  —= 110
’ A A A
e e i gt
8 I 1 Wi
g I I
= il I
—I — I
LR ]S
M rs 2 3
2 i I 223552
5 Il H 2uE=R3
3 il I ==95g 3
a o ”:x1 320 X 240 DOTS e :: =23alg
g 5 Sae¥=23 8
= = i Zcg58g s
2 = l o2l 5
& s Il REBRS2S =
= S il EExlg
il Ri|o
i
il
I
I
e T
T T
5 2 — 20003
< .

~=—150£0.30

l—— 2.00£0.30

63708030 ———=

}—f—b.‘:“:’. @D | ?
. U:—s.oo:o.ao o

18504030 '~

&

e BLOCK DIAGRAM :

e (3[4 5|6 |7 (8 |91 | |13 14|56 |17(8

YD | LP | XSCY DO D1 D2 | D3 | DOFF|V3 | vSS | TPxe|TPY1| TPX1| TPY2| NC [VELA| NC |VELB

NOTES: 1. SEG:SSD1870T
COM:SSDI882T
c. EL BACKLIGHT




MG320240-14

e EXTERNAL DIMENSIONS :

———————122.00£0.30
116.00+0.30
6.00 110.00+0.30
13.25 87.90CV.A)
20.80 84.78¢A.AD
o
4.50%0.3 5 | SR8
8.0+£0.3— =
JE o)
s SRR f=—- |
| A |
! * Iy !
1 o
oo | ™ |
! p : | Y | <<
. a8 b S (R L $2
aN | ] 22
™M | ' | g
<
0 e : 320x240 DOTS | 35
| |
| |
, | | H
|
L J, __________ 1 -
E— —\ —92.60(4PL)

\—'DI.UU(SPL)

3.00
a
~
)
T

o024 o
0.02 =

~—11.5MAX

—

0 02—>|<—
Il
I
Il
T F10007vp

0.25

e BLOCK DIAGRAM :
CN1 CNe

Pfe |3 (4|56 7 (8 [9] W0 (12 [B3{M4] [ 1 [2 13 ]4]9
VEE|VDD |FLM |VSS| CLI | VSS| M |D. OFF|CLej D3]D2 | DI | DO | NC VELI] NC | NC [NC | VFL2

L2
00-D3
CLIMD. TFF
VDD,VSS,VEE IR 77 34 4f 3
3 | icov7ion T | | tcawzmon 1ee |
SEGIe0 | SECIED ]
Ict Coved0, 4
FLN (NT7702) TCP 7 LCD PANEL ‘—/—"]TfFB LU
J— BIAS
i
VILI ——=| ccrL BACK LIGHT
S -
Ve T
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MG320240-19

e EXTERNAL DIMENSIONS :

14480
83 12000£0.30 = 2000 —
sniZ ‘ 000030 l:motuao
Y s 9598004)  ————————= |~ 321040 —
-+ | e t __ﬂ:
‘ |
a8 H PIN 1
| miaEy
R PiN | /[M | g
ISR NN | 0 Xp40 001S B | — (e <
gEsF b= i (JSTBHR-03VS-D)
N D ; NN [ 1|2 |3
| SIMBOL | HOT NC (ND
|
I— R 160 (4PL)
0D 0 0 O
il | R 00 (D) 750 WK ——:H:L
£ 050 D) Em wh PN —— b= 140030
800 4PL)
320 4P 13— 1
028 — (=
B = It T e
o >
= =
i /
« BLOCK DIAGRAM : P
CNI MOLEXS52207-1217) == =
v | 1 |2 |3 4 s L6 |78 |9 w0 || o
S| S | |02 | K DOl W | B R | B || Vs | i
5 k
0y | SEG. DRIVER |
DISP OFF ! LHIS42F X 4 l
S ! |
CP1 : 1 :
| 5320 |
| M |
: M GENERATOR —= LSI :
: COM. DRIVER co40 LCD PANEL :
P —— LHIS30F X 2 320 X 240 DOTS .
AN —:—— BIAS GENERATOR —= [ §] :
VEE ———— !
(Ne — CCFL BACKLIGHT |
b e e/ e i
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MG320240-20

e EXTERNAL DIMENSIONS :
166004050
15170030
200.00+20.00-~ 160004050
—{1130 68204050
5 10624040
—= | =730
T
) | _/
N ACTIVE AREA
=S ;—iu = (1i517X86.37) =
=1 P g
=72 (N ACTIVE AREA CENTER LINE — *
S B | e A .
£s ' g
320 X ’240 IS
|
VIEING AREACBEZEL ‘I]PENING ARER) N
= (121916 S
i i ~— '
I felo @ i @ m e
g — | 9 3304PD .
=5 gs
L_ I—IOHS —l
CF e P ==
Ly Y .
e BLOCK DIAGRAM :
(N2 CN]
PINNL | 1|23 | 4 PINND. | 1 2 34 |5 |6 7|8 |9 I I | I
SIMBIL | HOT | NC | GND SWRL | S | CPL| (R | NC PSP DD | D | 2| D3| VID | VSS | VEE
cPe N 1
003 : SEG. DRIVER :
DISP OFF | LHIS42F X 4 |
$ i I
| $320 |
I y I
| M GENERATOR [ LSI |
: COM. DRIVER | cogp, LCD PANEL :
VD) —— = LHIS30F X 2 320 X 240 DOTS |
VSS ———= BIAS GENERATOR [—= LSI |
VEE ———= |
|
(NP ; CCFL BACKLIGHT |
.- - - - - o ———— J
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e EXTERNAL DIMENSIONS :

HARD FILM

COVDNCLIAE TTHE

7.00£0.50 141.00£0.30 —=
21.0020.501 122.00£0.30 * *
24.42+0.50 115.17 r4_°3.00
$ [ © iz = T
320 X240 DOTS —
1HE ! =
sgaa @ PLOX15413.0 =
J—‘Imrlzrl =
L CNI % =
=% =) r & =L
é ‘L ucl'ﬂ é | 152.00£0.30 S g ——4.00£0.50 |
2583 ' 160002050 ~ 2 o
Bggd L 3 )
6.00£1.00 — ~—-0.30£0.05
& & 4.001.00
e BLOCK DIAGRAM :
| 13 14 d 6 [ 7 [ 8 [ 9 [0 |1 |12 |13 [ 14 115 |16
D0 | D | D2 | D3 |DISP OFF JFRAME| M |LOAD | CP | VDD | VSS | VEE | VO DFGND] A | K
20.03
cP T
TP TFF : SEG. DRIVER
LOAD ; KS0086X 4
v —
FRAME : ‘ $320
OFGND ——
VD) ———= COM. DRIVER | cosp, LCD PANEL
—_— KS0086 X 3 ’
e T _|BIAS CIRCUIT s 320 X 240 DOTS
VI ————
p § LED SIDE LIGHT
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MG320240-27

e EXTERNAL DIMENSIONS :

2
139.00£0.50
4.00£0.50 —~ 131.00£0.30
8.74£0.50 —= 121.52%0.30 13.20MAX
13.00£0.50 —= 113.00£0.30 7.800.30 '-{
18.875%0.50 — 103.00£0.30 1.60
_ 22.3920.50 — 95.97
@ S l B
j:
320 X 240 DOTS
TTIT CN1 g
RCa100¢16PL>
[~2.50
a
B 5 S
® ® i}
) —- l—0.27
pags | m\ I
nEEEE
g L
Sy b
o 77205 Tl SO A ]
132.27+0.50 ~—1.89 E—
—
e BLOCK DIAGRAM :
CNI NP
L [2 (3[4 5 [6[7 g9 i [[B[U[B[w6] [L]2]3]4
GND | VDD |VEE [ WR | RD [ CS | AD [ RES| DO [Dl |DP |D3 [D4 [D5 |D6 | D7 VELL| NC | NC |[VFL?
00~D7
0~7 ADO ~ADI4 SRAM 84
WR RV 3K
= Cf SEGMENT DRIVER S6B2086 X 4
= SEDI330F BA 12
A
ors 4 COMMON
DRIVER | 240 LCD PANEL
§6§3086 320 X 240 DOTS
VID
GND PINER | 6
CRCUT [ to LS
VEE
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MG320240-171

e EXTERNAL DIMENSIONS :

285430 =
| 2»—Feum
S
] ] 130403
B ] e — o
T [alal z]
T E g —
] [ |
320%240 DOTS ; ol fc] [c
|
Il 222 |- m J e
i
\ E
1 || n_ N E i E
- . n a r
T ' 2 ! g8
2 i i
% 2 . okt s |-|2‘—l
s | —a 11
e e 53530 —-J ’ 030005 o 0 Hﬁ;ﬁgﬂmll&%)
BzEL ;
'-5- : MJ Touch Porel o
53— I—
e BLOCK DIAGRAM :
1|12 (|3 |4]5]6 |7 8 |9 0|11 12 13 wopn [we| 17 18 19 20 el |23 |
\VCC [VSS (M [CL1 [CL2 | FLM |DISP | DO| DI | D2 (D3 | VLCD|VM | N | NC | NC|T/PCYD) [T/PCXDY |T/PCY2) [T/PCX) | NC | NC | ENLA| EALK
(e e N o
00-13 | |
CLI,VMM
| 3 4 |
W ——= : | | |
VS$ ——I 1C2:1ST3031TAO
SEG38M' |
| |
| COM240, |
FLNOTSPVLCD | 3, IC1IST30327B0 ' LCD PANEL |
| |
|
E\L & ' EL BACK LIGHTCVHITE OR BLUE) |
E\L K - ]




e EXTERNAL DIMENSIONS :

—=

7004050 141004030 I, I
2100050 -_— ) ————————
24494050 i Iis17 9 350 4PL |
D i e b
T T T T ° s |
2'701__. @ 10KI6PL) : : [] L |
| 320 X 240 DOTS |
?3 | | 200.00+20.0!
= 2 e B B ~ B L] \ﬁt g'
SEZE2 8 ! T = 5
‘_)' | I | =
= I I =
| iRl
L . I o
=— (= ! @ILJ
1
P 1501403 | |-+ amas)
88388 o 160004050 !
DEGN Q 16700050
P4
Sg L
2 2
e BLOCK DIAGRAM :
CNI CNe
| 213 |4 ) 6 |7 18 [ 9 [0 [ [ 13| n ]l | ? 31410
VSS| VDD | VO [ WR | RD | CS | A0 [RES| D0 DL |[D2 | D3 [D4 [D5 | D6 | D7 |[VFLIJNC [ NC [NC [VFL2
r— — _0057 ________________________ R
L Anwm SRAN 84 I
wR CE 3 SEGMENT DRIVER SPLCOSGA X 4 |
i 320 |
0 =77 seni33sF A JI I
il 4 COMMON |
s ——— IRIVER | 240 LCD PANEL |
| 3XPL3C086A 320 X 240 DOTS |
| |
VD) ———— I
VSS ———{ POVER |6
CROUIT [ to LSl |
vio— 1 I
| |
VFLI
Vi — CCFL BACKLIGHT |
.- - - - - _ |
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MG48064-1

e EXTERNAL DIMENSIONS :

260.00£0.50
P, £52.00£0.30 l=— 4.00£0.30
] g g 242.40%0.30 [=—9.95%0.30
+g'_ S 229.5010.30 [=— 15.250.30
"' e 225.9610.30 [=— 17.22%0.30
I I @ ! Iea
A — — — — = = = — = — = — — — — — 1 ] |
oo 38 | | _i =
SEES ! ! 2
SE288 | | g
0 ] T’ B n % j ~
I ERENE ]
) ¢ 7
\—w 3.50 4PL 12.3240.30
| T |

a f —— =043

500 MAX 1100 MAX
85 NAX) (140 MAY) 0.04

(O FOR LED BACKLIGHT

e BLOCK DIAGRAM :

o T3 TalsTel7Ts ]9 Julnle
) |l (e ecee [von] vssl VEE] valsia [six

D 1
(L2 i
CL1 i

I

M
FLM

_
w — | Ksooss | | Ksooss | | Ksooss | | Ksoogs | | ksoogs | | ksooss |
Vs _.: 580 530 530 580 580 530

VEE

KS0086 [:64/ 480 X 64 DOTS LCD PANEL

CONTRAST

SLA
SLK

I
I
Vo —=
I
[

SIDE LIGHT
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MG480320-1

e EXTERNAL DIMENSIONS :

156.00£0.50
86.80+0.50
aeroog 30002050
4.50+0.3 T 14400050
8.0+0.3 ~  80.80:050— =
i ] T ®
! & ] CNL —
= @ —t) &
5 g ™ S
| [V
; B 480x320 DOTS 0 glg
| ¥ 00>
- g 858
| O .
| Z 7%
E °
1] \_\\—(DI.UO(SPL)
#2.60¢4PL)
115.188
119.20¢V.AD
0228 75.00£5.0 2
¢—0.01a s=
S2
{, R}
%i ............................ = e | S o s
gg T *
e BLOCK DIAGRAM :
CN1 CNe
1121314516789 1011121311415 16/17]18]19/ 20 |1 |2
GND|GND |vDD| s | M |cP1 |DISPlcLk |Do [Dt |D2 |D3 |D4 |DS |D6 D7 |VEE|VDD|GND|GND| |LBA|LBK
vDD ——e— CP1,CP2,M,DISP
I )
DISP ——== :>| . _
CP1 ] Seg Driver (NT7701H-18A)
== !
CLK —T—= ] YL
AN CP1,S,M,DISP — = > 1,
DO-D7 ——= &8 480 X 320 DOTS
VEE - LCD PANEL
- = &5
FSTN 6.0 D°CLOCK
LBA ———t==| LED BACKLIGHT Bios Circuit
LBK — {e=| <(LED-WHITE) Generator
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MG640480-2

e EXTERNAL DIMENSIONS :

268.00+1.00
133.00£0.50
250.00£0.50
118.00£0.20
221.40+0.20
215.20 V.A. - | —17.00
— =—7.00MAX 21117
4 V coNe
i | 4 1 A | © = ‘(\ | !
(T gy = 4
e 60%10——=
31N it \
o
< N T
sl ° 6401 X 480 DOTS
SR
il FLR P 5 S
H )+
839588 HH T t——— —iT e IS
557 || @ g
. g
BT o2
1E2 S
| E 3 &
U |*5_» S
o
:E z] ! 122.900.20
A 4| e
L :
03.004PL>-
Iﬁ = = = = rhq—‘:l
1 TOL X-direction A:4.50*0.8
2> TOL y-direction B:3.50+0.8
e BLOCK DIAGRAM :
1 2 3 4 S5 6 7 8 9 10 11 2] 13| 14| 15 1 2 3 4
S |CP1 |CP2 |DISPVDD|VSS|VEE|DUO | DUl | DU2|DU3|DLO | DL1 |DL2|DL3 GND| NC| NC| HV
DUO--DU3
I
DLO--DL3 TV
—={SEG DRIVER IC
DISP
CP2
Q
- " LCD PANEL (FSTN
5 640 X480 DOTS
a
5
(&}
M
M GENERATOR L
INVERTER ] !SEG‘D?I%l—
i
VDD VSS VEE :
HV
GND CCFL COM IC: LHIS32F(TCP
SEG IC: LHIS42FTCP)




MG128128-6

e EXTERNAL DIMENSIONS :

~=—4.00+0.20
=5.20 max

é T LIGHT GUIDE

1.500.20

e 36.400.20 -~
~————%500(LCD OUTLINS>———— ]
CTFFIAVy S Sk A— e
\27.64(AA. /
1L
T OO0 S S
3
n
______________ -]t
PANEL
QR W
H H (ELASS 0550
A0S S | 128 (RGB) ;X128 DDTS!
oIS mgv; i
T mvgw Il
gexl | !
| i
: Cil
| |
2
D col A CONNECTER
B )
7
500,20
3150£0.20
—_— o
—= ‘—0.0788
00 ~ 9%
| i1
i
i {
111 bl
—— 1283 ase
dad —==—0.01
DETAIL C SRS
(S=2/D 170 DETAIL

.012

5%

COLOR FILTER DETAIL

i 0.30 MAX-mqa
% @ spaker—{][7] (O[3 MOTOR T
g (70
- 4
& QT %
% ISiLICONE L~ FrC T
i Nk
B ; 96X32 {DOTS '}i ;2"‘
I| \
g T2
Y pS I
2
T

02
0185

0195
0.1

SUB-LCD DOT

NO. | SYNBOL
L[ VBAT
2 |
3 [ oy
41 ppg
5| o
6 | DB
7 o3
8 | DR
9| Bl
0] Dgo
11 |MLCD_CS
1 [SLCD_CS
13| RSTB
14] RS
5] WR
6] RO
17 |LED_VCC
18] oND
19 ELEN
20| Spk+
21 | SPK-
22 | BACKUP_BAT
23] ONOFF
24] MOTIR
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MG128128-7

e EXTERNAL DIMENSIONS :

H1,2(MAX
2-91.4

19,0 19.0
No| Symbol
1| VBAT
21 WR
3| CS_MAIN
4] RS
5| RESET
6| CS_SUB
7 VDD
8 D7
9 D6
10 D5
11 D4
12 D3
13| D2
14/ D1
150 DO
16| GND
17| SPK+
18| SPK-—
19| LED_EN
20 REC+
21| REC-—
22| EL_EN
23 MOT+
24 MOT-

o 178 |
— H1,5(MAX
1 i / i
)
IRER 4
- ]
l 7l | B
o ==
3 0 |8y pe ol
I =13
[ S S =Y
A H1.2(MAX) 96X64/DOTS {ife | © 3
o SUB-LC { l N
- [}
2. 04(AA); T .
1 % 2| 8
2
p T
- 25.50(V.A.) 2-912
Y / af]
ol
- 5, a
T %% I/' 73
2 "
e \ SPK  REC MoT \z l
|
I-—1 6.5 16.5 HO.8(MAX)
[e——17.8 ——

I———l—SJS MAX
N X

—9.9—=r=—09.9—=

5.6 7.8

17.5

H2.5(MAX)

.“‘TCP IC:HM17CM4096—06M:
0,45T MAX

36.8

oo
- - M
|
A !
e}
'y T A4" T
S
@ 007
b m;jF
b —
‘ﬁ grg— 1 |||? 2 <
) L < > g
h BRI 5 o 9
N 001k S & o
128(RGB) X 128 Dotg 5
MAIN-LCD
26.87 A/A
29.4 VA ~
Ay
Vi )|
8
0 |
28 POKENT.
CAPONMNS H3.0(MAX)
> A9 OMAX)
\
33.98 LCD
3418
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MG128128-9

e EXTERNAL DIMENSIONS :

~1.50 MAX
CONT(AXKEF 30345J)

~)

=-2,00(4PL™ )

==

-

38.70 MAX

23.00

L5.5C

COMPONENT(H=1.20 MAX)—/

:

2.30 -
AX ~|

3,00 M

|

O | N |U| NN —

—==—0.01

—13.17£0.30—
7,40~

5.

22.20£0.30

25.00

MAX:

—12.60£0.30——7.90—

5.60—41

4.00 MAX—~

=0,90 MAX _|

P

RGB LED

° 00 0

op

e

SPK  REC A

MOoT

=
o

.| SYMBOL

VBAT

VBAT

OND

LED-6

LED-B

LED-R

DISP-CS-SUB

RD

=}

LED-SUB-EN

=4

ON-OFF

DISP-RST

12

LED-MAN-EN

13

VIBRATOR

WR

19

DISP-CS-MAN

16

DBO

17

DB1

18

DB2

19

DB3

20

DB4

21

DB5

22

DB6

25

DB7

24

RS

25

ADR7

26

OND

21

REC+

28

REC-

29

P+

30

SP-




MG128128-10

e EXTERNAL DIMENSIONS :

030 Whx— =

7.70—
= =050 MAX

e

714030 2.20(4PL)

|_—LED FPC

25.00£0.20

l—6.715—]
—8,240—~

AA

14

25.60£0,20(LCD)-

13,4,
16.48+0.20(V.A.

.
==

—17.
5.8
les,

13—

72—

o 37,20£0.20
36,40+0,20
35,00(LCD OUTLINE}——————=
31.2240.20(VA)—————=
\ 27.64(AA))
‘é 1L 1
2 :
,_,_g‘g | 128 (RGB)!x128 DOTS
S55842 :
3525524 MAIN-LCD(COLOR STN)
gIe §§§E
SBSK
=3 F=>% H
2 g :
I—G.SO:O.
28,5010,20
31.50£0,20
—— =~0072 .072
R 4%,
‘ ‘ BLACK
|
I3
o9
43
R T
ITO DETAIL COLOR FILTER DETAIL

N H

'ﬁ"f
T

COLOR FILTER ITO DETAIL

SUB LCD DOTS

.82

=
o

SYMBOL

VBAT

VBAT

COND

LED-G

LED-B

LED-R

DISP-CS-SUB

oo |w|oo|o| ||| —

RD

[¥=}

LED-SUB-EN

>

ON-OFF

DISP-RST

No

LED-MAN-EN

N

VIBRATOR

b
i

=

WR

o

DISP-CS-MAN

(=>)

DBO

~

DB1

=

DB2

©

DBS

N
o

DB4

N

DBS

~
N

DB6

N~
<~

DB7

N
~

RS

N
(&)

ADR7

N
[=2)

GND

~
~

REC+

N
(o)

REC-

N
©

SP+

(Y
o

SP-




MG128128-11

e EXTERNAL DIMENSIONS :

=—2.20
[=—3.46

[=—0.70

000,20
)A020.
39.004£0.20(LCD)-
4010,
29,9010,20(V.A,)-
27.64(AA)-

o

AN

1128 (RGB)

MAIN=LCD(

i
il

0.216—=
0.206—=
0.0T—==—

i

—e=
—e

ITO DETAIL

NA
S22
o

MOTOR

D

(HIHE

25.00£0,20

2.20£0.20—= [ =—
;

=

=
o

SYMBOL

VBAT

DETAIL C
(5=2/1)

GND

0B/

DBb

0BS

0B4

0B3

O ||| B[N (DN —

0B2

o

0BI

o

0BO

0.i85

—_

MLCD_CS

12

SLCD_CS

13

RSIB

SUB-LCD DOT

.195
18

14

RS

15

WR

16

RD

17

LED_VCC

18

GND

19

EL_EN

20

SPK+

21

SPK-

2

NS

BACKUP_BAT

23

ON_OFF

24

MOTOR




MG128128-12

e EXTERNAL DIMENSIONS :

CONNECTOR’\E:

500020
-36.4010,20
-35.0040.20(LCD OUTLINE}———
e 31.2240.20(V.A)
] 27,638(AA)
b
i
|
I | ! :
I :
& 1| 128 (RGB)!x128 DoTS| | |||% g
s58l=l || 1 | D ll(Ts &
55232 || 1] WAN-LCD(EOLOR ST [l ] & 3
ER=r _—— -—-—F .y
BE5 —|T ™ 1|z
E : | I
| | | |1 o
it : ! ol
L
L _"_—_';tJ:r:_—_"_—'_J
% |
? aod R 400 ]
] 1F :
FPC 3000£0.20 g
z 7\
| S
g 4,00~ [~ 515+
z "
& 1.00—
3=
a8 16 l\g
w3 l"
E: : 3o|
—3.85
- =-7.70
13.60+0,30—
H=1.60 MAX—"]

L 13.024(AA)—
——16.70.2(V.A }—
22.8+0.2(LCD)———————12.0+0.2—!

19.172(AA)
———23.0:0.2(yA}——H
28.040.2(L00)

20-

4,6540,
2,30£0.20-
5.7240.20~

PANEL
(COLOR
(CLASS 0581,

320 NAX
5.20£0.20

LIGHT GUIDE

PANEL (OLED)

|
|
|
|
[—PCB(0,45 +0.05T)
1

——FPC(0.30T MAX)

SUB-LCD DOT

= =0.40

— i
JR YA

«xM
—_——c

—
—

DETAIL B
(S=2/1)

e a1

BLACK

COLOR FILTER DETAIL

=
=3

SYMBOL

VBAT

VBAT

GOND

NC

NC

NC

/CS-SUB

O | N[ || NN —

/RD

o

MAINLED -ON/OFF

>

LDO-ON/OFF

RESET

No

LED-ALL/HAF

<~

VIBRTOR

-~

/IR

w

/CS-NAN

o

DBO

~

DB1

=3

DB2

©

DB3

DB4

N
(=]

DBS

N

DB6

N
NS

087

N
N

RS

N
-~

N
(&)

QLED-VEE(ON/OFF)

OND

N
(=3}

REC+

N
~

REC-

N
oo

SPK+

N
«©

SPK-

o~
o
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MG128128-13
e EXTERNAL DIMENSIONS -
- ,00 max
- 3.20£0.20 35.00+0.20-
s M s | | |
; ( Iii[ - LD FPC
| [
! (COLOR STN) Z‘
: ; /
g | 128 (RGB)!X128 DOTS| %
o 12 ' ' o9 /
S &< | MAIN-LCD(COLOR STN) | oo % (T
11 | . 4
2% gax . L1sg
2 ; T % L (55W) z1a%
| | % | 48x64] DPTS :‘f’??‘g
| ]
i S— I J%i‘ z| L%
RENOVE TAPE | ‘ i ola ): ﬁ—' ,é,
(1 PcB(0.40t) 0| Rece uo‘tmvik_‘ l
iU‘ED* = i § ,L
= 28,65:;;" < s s “{i <
31.80+0.20 20.00£0.20
3520
36.40
37.18
- =~0072
e
14 - 0265 NO.| SYMBOL NO.| SYMBOL
— (=028
i | 1 |SUB-DISP-EN| 18| LED_B
LL,CI) 2 | DISP-AO 19| LED_G
= L 3 |DISP-SCK__| 20| LEDR
COLOR FILTI;R_O.D:;TAIL SUB—-LCD DOT 5 GND 22 REC—P
7O DETAIL 6 MAN-DISP-C{_ 23] sPx_p
7 | NC 24| REC_N
8 | AODOT 25| SPK_N
9 | DBO 26| NC
10| DB1 27| +5V
11| DB2 28| GND
12| DBS 29/ RESET
13| DB4 30 MAIN_BL
14| DB JTINC
15| DB6 321 WR
16 | DB7 33| VBAT
17| GND 34| vBAT
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MG128128-15

e EXTERNAL DIMENSIONS :

36.40%0.20
—35.00CLCD OUTLINE)———=
——31.22%0.20CV A)————=
———27.638AA—=

[=—6.300.30
[=—8.30+0.30

T 1
| T 1

=1 =—9.31£0.30

AR

128 (RGB> ;X128 DOTS

|SILICONE
\ LI i

(GLASS 055t)

54.500.

Nooo
maqqQ | 2~
Eh e §
"83%8s S« MAIN-LCD(COLOR STN>
ASosE N 128 (BGR)..X128. DOT
*r‘f*rm‘{ ag
8&e
P
&V IVE TAPC
L o
-------- - &
L o
+H
J RLSO 2PL—, | ©
at 36060304 T
Y| i |
b
L7n3°”—J ’ ’
28:5040.20
3150£0.20

= 8.85%0.20
[~ 7.32%0.20
[~ 5.52%0.20

—— 25.60%020 ——————==—15.77+0.30 —=

=5.20 MAX
PANEL (CSTN)
(GLASS 0351)

[ 1.40¢020

AXKSF40345J

—= =040

DETAIL C
SCALE 2:1

e

f |=—4.80£0.30

SYMBOL

NO.

SYMBOL

VBAT

3l

WR

GND

R4

RD

GND

33

RST

DBO

34

0/C

DBl

3

CSB

DB2

36

/C§

083

37

VIB

DB4

38

NC

DBS

VBAT

DB6

40

VBAT

DB7

12

DB8

13

DB9

14

DBIO

15

DBIL

16

DBI2

17

DBI3

18

DBl4

I-— 20.148+0.20 ——I

[ 2296020 —= T——

[ 26762020 —

[—————————— 3640020 ————=

r I ‘ BLACK
i noe
<< 0=
|1 96(RoBye4-DOTS £2% e
OO
i 1 SUB-LCD(GOLOR STN? E;% —Eggqg :I .@
H REMOVE TAPE i
}T b l ITO DETAIL COLOR FILTER DETAIL
7 '
! MAIN-LCD(COLOR STND
77 q o
_ g
W g 2
3 T K
i o
1

19

DBIS

20

NC

el

SPK-

22

SPK+

23

REC-

24

REC+

23

LED-B

26

LED-G

SUB-LCDCCOLOR STN>

27

LED-R

28

LED-EN

29

GND

30

LCDON/OFF

89




MG128128-16

e EXTERNAL DIMENSIONS :

—

<—480 NAX
045 NAX

$2254020(L00) Lpmowp| (1]
2B30(W) ~— 1951030 s
§ § 26.10(A) =—13,0810.30
% ? Ht =— 0564020
S __:::j:::::::::::'l
1
{ | H
=1
i i =
[N [N
SEEEE i - ~ 4
= g B s s i i
gE= ' 128XRGBJK128 DOTS ' Y
B ¥ L g
3 I I 3
[N [N
R AU i
— S6B33B0A REMOVE TAPE | Not | PIN NAME
, : : 1 VOICE_P
L1 § ~ REMOVE TAPE 2 | VOICEN
g CONNECTOR[AXK5F30345J]
= d //A ELCOQ4 5602 030 001 6297 3 GND
T J L_ 4 | SPK_L_P
- 3 Component Area 5 SPKLN
g (H: 2.0max) w2 =
g am ey 6 GND
0354030 8 | SPK_RN
07010 Component Area RlG B||R G||B||R G . D
) (H:15 MAX)
SE NO Component Area i ! RlalalrRlGlBlR 10 | BKEN
n % S8 1| Cs-suB
< =
( e 3 R"G B"R G"B 12 | CS-MAIN
RS . 13 | TRESET
? =  Component Area (H:2.0 MAX) _f f4 RS
i MAIN LCD 15 DIM_CTRL
= e g DOTS DETALL 16| LED PaRz
E 17 | LED PAIRL
2 8 == —=
3 % L _ 4 18 RD
S5 2 = 96X64 DOTS S 19 o
s b —= =—0.200
| 7 [ et 20 D7
I 1 = | B Y 21 D6
f ; g% 22 D5
i Fy 23 D4
g S8 24 D3
) e ™S =3 ” "
Component Area ) § o 2% o1
T_LWO VAR J L ™~ INDICATOR LED(2COLOR)
30 (SSC_YGHR411) 27 DO
il _ suwp o pELX
2 DOTS DETAIL
6534020 29 VBAT
30 VBAT
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MG128128-17

COMPONENT AREACHEIGHT 2.5 MAX)

e EXTERNAL DIMENSIONS -
32.10+0.20(HOUSING)
30.10+0.20
31.00+0.20(LCD)
-~ 26.00(V.A.) —
— 23.03(A.A)— "
75 50 N
0".ft’.so i 2359
t \SIBI
N @
ar 03 NG| =
l C‘, TT A0 2
§ %
5 ‘ |
e za ~
9 49 | g«
25823 128RGBN128 DOTS REMOVE TAPE
~ M 0o
L 7
i B |vQ VIEWING
1 8| 8¢ \ l DIRECTION
9l 9 \ -
o o
§ % ] PE PE
© |
: -
o
2 A-A
2
4V}
SEPARATICN AREA
12
22 <A>?KI1N;§§3TADE:?J>
—11.83— 1.50 MAX
NO. | SYMBOL
1 | VBAT
2 | vce
3 [/WR
41 RS
5 |CS-MAIN
6 |/RESET
7 | DBO
8 | DBl
9|1 DR
10| DB3
11| DB4
12| DBS
13| DB6
14| DB7
15] NC
16| EARt
17| EAR-
18 [0 coweriR e
19 /RD
20| GND
21| GND
22| GND

RRQ
SUS PLATE LV
™M N
\ Led= 1~ 444
| ‘Z’Q7-7q | g' +
n [}
© Ty i
- 3.20£0.20 Ny 04 P
- 3.70£0.20 A ©Z epesh
l 8 o~— == of |!
HEER SIS
— o
LCD 805 PN
— L S4 9
S NN\ |
HOUSING 'OT) ]—__1300t| =70 '
[ S 11P4 ° 0
o o 19100 ™
o O o o
ol o
N A - [ | I
7% o o R1.00
1
corF T o
— N R1.00+" 450 N
“j <~
2125 RLOO § ois0
FPC RI50 T
R1.00
28.05 - 4.20
el o
SUS PLATE ;,3 S
0.30£0.50 S =
_ 234
- o keao
- +0.02
[GONINN
~ ~— —
OO j

ITO DETAIL

COLOR FILTER




MG128128-18

e EXTERNAL DIMENSIONS :

32.100.20(HOUSING)

31.00£0.20(LCD) 5.25~ 9.600.2(LCD)
~— 26.00(V.A.) — COMPONENT AREACHEIGHT 25 MAX) 6,55~ - 17.00(V.A.)
-~ 23.03(A.A)—- 786 1439
7.5047.50 - N sus pLATE (AA) IR
i 4501 235 AX 5.00 ‘1.64 X o0
l N Q | /?7.7(‘ { =+ i
0 n < a 9 8 T i 1 i ‘Or
o8 wd T 5 3002020 = B [[ffedso T & g =
17 99 % [ 3902020 { NG | I o -
Hi
I VIEWING E ———T o
1 gl ‘ I DIRECTION it 7ox8 DI:ITS| E: §<>( \3/
—_ = —~ i N N
$ g § : b R;uii-:ig g ‘\_ EI)
gé % \g‘,% 128RGBINI28 DOTS e L |E::| 3
88983 7 p oA T g
AR 2% | g |
~ 2] =8 \ R 20180 Ll395 |
§ g8 I l = ST ) L-R1.00 @
R e = o > 8
& | 17 B — N R1.00+ ] 450 © E
3 s g RLOO T
" 2125 RI.50
& Ash FPC RI[S0 T
Q& R1.00
SEPARATION AREA 28.05 400
2 1 £l o
SUS PLATE ;,._Q z
| B, assm | 0305050 G2
—11.83 — 1.50 MAX =~ = _ L—6.80
NO. | SYMBOL
1| VBAT :‘ Q200
2 | vCC bd
3 | /WR =7
4| RS ns
O_|CS-MAIN yy
6 | /RESET £ DETAIL
7 | DBO
8 | DBl
9 | DB2 ~0.05
10 DB3 _ |¢_0 06
11| DB4 '
[GORINN
2| DB — =
I o TT I
14| DB7 x|
15| CS-SUB
16| EARY L 0.01
17| EAR-
18 | EN-LED COLOR FILTER ITO DETAIL
191 /RD
20| GND
21| GND
22| GND
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MG128160-3

e EXTERNAL DIMENSIONS :

40.800.
4

E o [ . . -
L 0.32¢A P84 —~ ~5.20 mAX 255 725
111 o ) -
+ ® ®
| l PANL SPEAKER LA & Q\HMDR
| S @Rsw
i L G@LASS 0551
L 1 o
128 (RGBY X160 DOTS 3 FPC
MAIN-LCD | 8
N g | siieoN —___
; %g:; e el — 11
138 | : IR
- \J
| (GLASS0.4t) T
R | +— PAVEL GSTN) —1 96 X64;DOTS t+
J
; | - SUB-LCPFSTND e
1
2 .
g 555 . PcB 1
1 SRR SILICON LED ED FPC
N
; + Eg | +Pc COMECTIR =
| coi. l
1.50£0.20
2.00—~

NO.| SYMBOL | N0. | SYmOL I o b
‘ =010 - 0215

I | vBAT |2 |GND 2y .
882 t 44

3087 |4 [oms = = Tl L

? ggg g ggg D(%T:AEI/LDC COLOR FILTER HITIZI DETAIL g

9 | o8l |10 | DBO

11 {MLCD_CS| 12 | SLep cs

13| RSTB | 14 |RS

15| RW 16 | F

17 |LED_VCC| 18 | oD

191EL EN | 20 [SPK+

21| SPK- | 22 [BACKUP_BAT

23| ON OFF | 4 | MOTOR
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e EXTERNAL DIMENSIONS -
(IR | CONTACT SIDE
T PIN 1 \
o 9 o
8 L RO.3  AlL
i — .
f | a
10
o
5 : N
=4 .
| [
° |
z | PROTECT TAPE
. (32X6+0.5) T~ 1 ATESTX
1 SILICONE —4&] 2 | v
A 3 | VDDIO
Q 1 | 4 | VoD
I | B I I 5 VSS
i | I 6 BTESTX
L | ! 7 | BusY
i || 8 | D15
L I 9 | pia
3 323 |1 P 10 | D13
S H— HE
$3%% ||i 128XRGBX160 DOTS | | 11 [ 012
Y g %?, | i | | 12 | D11
: | | I 13 | D10
! I | 14 | D9
L | ' 15 | b8
!i N 16 | D7
i : | 17 | D6
; D 18 | D5
. _'.'.—_':.—_"..—_“..—;r::.“_—.:'_—.::.t_—l._' 19 | D4
i1 1! 20 | D3
C’:» © 12.77 MlN_"— 1,55MAX—=— = 21 D2
N o 20.77 MAX
~ 16440 |le—————27252(AA)—— = 22 D1
150 je——————30.54(VA)——— = 23 Do
0213~ 24 EX
0.071 25 RWX
0J059
52 -
+==—0.01
3 o —i—;‘; 28 | Ps2x
Vg Rlslslric B\ R & 29 | CSBX
4 o o
8 Ric B IR G 9/ Fry 30 | RSX
S N 31 | RsTBX
i 9
S 32 | vourt
ITO DETAIL COLOR FILTER
DETAIL B
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MG128160-5

e EXTERNAL DIMENSIONS :

500V,
g R s - |ew
? I F—B ] l=4.09

48.00¢LCD OUTLINE:

[ 19.45£0.30————=

4520,

I

| I

| | MAIN-LCD
I

|

|

|

|

(17mm)

-SILICON
CONNECTO!
- 0079
- ~0.069
F=~—0.010
Pt
gol
g
[
ITO DETAIL

3.00 MAX

150 MAX
[-5.20 MAX
R——PCKT=045 NAY)

D)

SPK/REC

VIBRATOR

-

SUB_F,

ANEL

*—6.51—=1+—12.75£0.3

96X64;

OLED

e——13.024¢A A>—=

e—

16.7020.20¢V.A)>—
22.80£0.20¢0LED OUTLINE>—

e 1.15—=
r=—8.35—=

s

=-1.50MAX

=0.172
—0.200

0172—= =~
0.204

I

=
=3

SYMBOL

VBAT

VBAT

GND

LED-G

LED-B

LED-R

DISP-CS-SUB

O N || e |ro|—

RD

LED-SUB-EN

ON-OFF

DISP-RST

LED-MAIN-EN

VIBRATOR

WR

DISP-CS-MAIN

DBO

DB1

B2

DB3

DB4

DBS

DB

DB7

RS

ADR7

GND

REC+

REC-

3P+

SP-

a5




MG128160-6

e EXTERNAL DIMENSIONS :

=—0.079
~—0.069

r=t=—0.010

14

—==—0.010

- 0.215 =—

ITO DETAIL

MAIN LCD DOTS

5020.
4.50£0.15¢V
] & 0323A —~ (200 — 310 MAX
% % B - l-4.09
——PCB(1=045 NAX)
7
i PANEL
(COLOR STN)
| @IS 50
$ 128 (RGB) i<160 pOTS
o MAIN-LCD |
23 j
2= N P ]
4 :2 < ™ 1.
298K
Ly |
g
|
1
SILICON
= -0.07 B-B
—= (=006
_ e
| qad M
5 11
T
T
COLOR FILTER 170 DETAIL
T 1 SUB LCD DOTS /
- CONNECTOR

SPK_REC

RGB LED

~—10.500..

[u]{m]

o

RYGH=1.80 MAX)

-

S100 ¥9

X(89¥)96

-

13.43CAA;

24

—6.715—

~———25.6020.20¢LCD OUTLINE>——

80~ l——16.48+0.20(V.A)>—~

L.

20.148(AA)

[
|

—9.1
—7.77

.96£0.20CV.

Lsarl — 2¢76r0z0cn ooty mer—d

ED FPC

=
=}

SYMBOL

VBAT

VBAT

GND

LED-G

LED-B

LED-R

DISP-CS-SUB

R ||| A PO &

RD

N=J

LED-SUB-EN

10

ON-OFF

DISP-RST

LED-MAIN-EN

VIBRATOR

WR

DISP-CS-MAIN

DBO

DB!

B2

DB3

DB4

DB

DB6

DB7

RS

ADR7

GND

REC+

REC-

SP+

SP-
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MG128160-8

e EXTERNAL DIMENSIONS :

[~3.70

[~4.90

4.50£0.15¢V.

.32¢A,

B

=200
[~—4.09

900,

]

i

3.00 MAX

362020

15¢LCD DUTLINE:

48.00

39.30£0.15¢V

99(A.

128 (RGB>
MAIN-LCD

——-—-—

XXX XX R R xx]

o KX HIIRHXIXXX]

] R
X I R
X ]

%
X

s

0%
ST, XS
SIS
2atototetetetetetetetotetetetetotel

QKKK

%

—— PCBAT=045 MAX)
2

PANEL
(COLOR TN
(GLASS 0551

FILTER

by

CONNECTOR

~—0.079
=—0.069
=r=—20.010

—==—0.010

—=0.225 =
—= 0215 =

[TO DETAIL

SPK REC

00 Oy cco 2[0

—12.75%0.20—=

rai=180 M)

96 X64 !DOTS

—FPC0.20T MAX)

SUB-LCE FSTN>

2¢A A >—n

7.60£0.20¢LCD OUTLINE>——+

@

e——18.20£0.15¢V A>——=

f—7.¢

6 150V
le-5.{5—=le—————28.20£0.20(LCD OU' Iig

SYMBIL

VBAT

VBAT

GND

LED-G

LED-B

LED-R

DISP-CS-SUB

RD

LED-SUB-EN

=l || |o|ar| = [ro|—

ON-OFF

DISP-RST

o

LED-MAIN-EN

[3¢]

VIBRATIR

14

WR

DISP-CS-NAIN

DB0

DBI

DB2

DB3

DB4

DBS

DB6

DB7

RS

ADR7

GND

REC+

REC-

SP+

SP-
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MG128160-22

e EXTERNAL DIMENSIONS :

S Y T
30.54+0.2(V.A.)

7.252(A.A. )
383
i B

36,0410.2(V.A.)-
34.068(A.A. )

128XRGBX{160 DOTS

45.6040.2(LCD;

@0 gg 0p0fe
RGBLED—/EI=EI

F
! 113
T 96(RGB)X64 DOTS bR
EER
2w
T 4
H= i
|
3 R
=3 o
oo LI
Temove i} 2 2
‘paper |
Cr DOUEAP A e I Pl 4.50
—=d 397 Le—26,760+0.20(LCD] kR

LIX

R1.00—
R1.
GND(_AU_PLATING;

FPC total five layer, three layer routing and two layer copper.

GND( AU PLATING)

O A ENNNNINNNNNNNANNANANNNANNNY
@

| € f LED
__ —
\ _ 375 ﬂg)ozx%
\ N
7 s v & B-B
7.00—=
39
e I
8
L*_I 7 CONNECTOR
—-1.50
40
"
14, CONNECTOR
23,35 !/xxmaouw
SPK, REC.

- o007t

ITO DETAIL

COLOR FILTER

MAIN LCD DOTS

COLOR FILTER

—= =007
- r=—0.06
F==—0.01
L]
i
T
ITO DETAIL

SUB LCD DOTS

=
(=3

SYMBOL

VBAT

VBAT

VBAT

GND

SPK+

00

SPK-

O | Nd DO BN N

D1

[¥=)

SCL

>

02

DA

~

D3

N

RESETB

=

D4

o

BLUE_LED

>

D5

~

RED_LED

o

D6

<

GREEN_LED

N
o

D7

~

VCC

N
N

08

N
(@]

DIM_CONT!

N
-~

D9

N
(&3]

DIM_CONT2

N
oo

D10

N
~

VIBR_CTRL

N
[es]

DIL

N
w

CS_MAN

N
o

D12

SN

D/C

(&N
S

D13

[SN]
N

IR

N
=~

D14

[
(&3]

REC-

(o]
>

D15

(&)
~

REC+

(&)
oo

LCD_BL

(&)
©

GND

o~
[y

GND
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e EXTERNAL DIMENSIONS :
146504030 10000500
572430 —= 11918t030VA) A‘ g
17721030 —— 11518020 g
I
E D e
F@ 9 e 3
2 320 X 3RGB) X 240 DOTS
E888s
ESSES 1
2Eged U 5700LR
HE i
L VIEWING DIRECTION }{o 3004PL)
m | :'!\ o N
i
153504030 2504030 TR e ‘ﬁ
888 158504030 L
i%% BLACK MASK __‘:%5
- BEZEL
M ROE R COLIR FILTER
=5
e BLOCK DIAGRAM :
CON CON?
T2 (3 (4] 5 |67 |89 |01 12|13 (14 (15161 /|2]]3
M (YD | LP | XCK|DISPOFF | VDD|VSS|VEE| D7 | D6| DS | D4 | D3 | D2 DI |DO VFLI NC |VFL?
XCK
D6
M
»
b ; I
1%4_@ [ ;ﬁ:ﬂ? ] ;:‘”‘;‘
. | w2 300 X 3RGB) X 240 DOTS
MO {& SM/" S?O/t’
P
0 | |
0
15}
07
Vi) ———
V8 —— =
VEE ——————=—a}——= VIS
th CorL
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TSE1588

e EXTERNAL DIMENSIONS :

31.00t3 3
2.50 26.00(V.A.) %
. 2303 (AA)— z
o d
@ ra,o MAX—-I T
* +
< S = &
il Il
8 = E : H
gz S | 128(ReB)x128 DOTS | |
¥ 338 §
288 3
3 ~
L i
! i
e ——— J) 8¢
N
o] | |
3
I % o 0
© = 3% 2
a ] P T
+H o Il g
9 ) EE-
= 1 ! | 2
2-01.0(HPLE) I (I - o <9
ND- i B¢ S 4 2
il 1|
o PIN 50(1 HHHHHHHHHHHHHHH!!ﬂﬂlll!ﬂiﬂﬂﬂﬂﬂﬂﬂIHHHHHEHHHHHHHHH NPIN 1
3 P0,50X49=24.50(W0.25)
g <—28 60(HOLE CENTER) —————— =
2 0.25+0.5 —=ff=———————————— 30.5040.15 ——————————
0.05 0.05
I~ 0.01 - 0.01
| ~
© 2 ~o
p T R[G[B[R|C|B o C%’
Rlc|B[R|c(B
COLOR FILTER DETAIL ITO DETAIL

CLEAR TAPE

(29%8+0.5) "]

CONTACT SIDE \
N

—=—1=—1.60 MAX

D

&
>—SILICONE

N

BLACK TAPE
[(22.0)(6.01045)

0.7 MAX

PIN NAVE PIN NAVE

1 VSSH(GND) || 26 CAP1M
2 TEST 27 CAP3P
3 DO 28 CAP4P
4 D1 29 CAPAM
5 D2 30 CAP3M
6 D3 31 CAPSP
7 D4 32 CAPEP
8 D5 33 CAP6M
9 D6 34 CAPSM
10 D7 35 Vo
11 RESB 36 V2
12 csB 37 vi
13 RS 38 va
14 WRB 39 V3
15 RDB 40 D8
16 0SClI 41 D9
17 VSSL(GND) || 42 D10
18 VDD 43 D11
19 VEE 44 D12
20 VREF 45 D13
21 VREG 46 D14
ce vout 47 D15
23 CAP1P 48 M86
24 CAP2P 49 P-S
25 CAP2M 50 VSSH
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TSE6258

e EXTERNAL DIMENSIONS :

.~ 3182(VA)}— .
-~ 350402 (LCD}——
0.390dbe— 3640 (OUTLNE}—— a0 39

=—0.072
= 0.062

0.01

—=0.216 =
—=1 0.206 [=—

0.01—=—

COLOR FILTER DETAIL ITO

0.012
0.204 —0.206 =
0.216 —10.216 |=—

—==—0.01

DETAIL

32.50 <—1.25N
1.0-~ e—————30.50 (HOLE}—— = S
1.55—= |fa——PITCHO.7X42=29.4 (W=0.3)—= Lo 43 o
1
ot
o
T o
~ o
8 g
[@3XN] S
21.90 el
”m? ‘ /—LED K . .
& ’ 9 = I e
N | + |
f q il
250 [J— 1 —____|— i
LED A r |
.i | | 8¢
I ' N |
o P ! 2105
. 1 <C
g 1] <€
| > H o
— 1 o X O <
g N2ao o5
g 128 (RGB) X128 DOTS| caB e
R ! ! o
N
Ll |
L ,
T (S _
.~ 27838 (AA)}—

FPC \

SOLDER EDGE
/‘ (SnPb PLATING)

et al
=)

/— BACK LIGHT

,_

8
/

~

LL
—= 4.20

— =—3.40 MAX

1 RES 23 votp gate
2 |1 24 |C1+

3 | vssi 25 |c1-

4 VSS2 26 |C2+

5 CS/SCE 27 |C2-

6 | voD1 28 |C3+

7 VDD3 29 |C3-

8 VDD2 30 |[C4+

9 D7 31 |C4-

10 | D3 32 | VLCDOUT1
11 D6 33 | VLCDINT
12 D2 34 |C5+

13 | D5 35 |C5-

14 D1 36 VLCDOUT2
15 | D4 37 VLCDSENSE
16 | DO/SDIN 38 | VLCDIN2
18 | DC/SCLK 40 | viL

19 WR 41 VC

20 | ®RD 42 | VIH

21 PSO 43 V2H

22 votp drain
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TSE1540

e EXTERNAL DIMENSIONS :

37.00%2.2

-

—==—0.012
COLOR FILTER

SE]

loesre | Pncv]-i%ss'gfs?{etsso—-l|
ay r_ ) o
o o CONTACT EDGE~_
Ry PIN 1 /—R0.3 ALL
A
3 | 10 MAX—=y
o -—— —-——:ﬁ
e 00779 S
~5.00 /i \_2-RO.S(HOLE>
‘ 17.4 i 17.4
i “
< M —
] P B _
= [ 1 \
| | | -l'l
a i | i
o I " I
= < 1 | |
N 2R | : | 2 3
S o il _128(RoBWX128Dots ||| o I
2808 : | : N
3 | ' | S
| I i N
! .
E{ | ! | ]T___i
I I
| | | Fg
o R Jf """"""" ! & 'f
f 2 I . ¥ j
I 26.87 A/JA— .| &
29.0 V.A ©
33.98+0.2(LCD)
1.31—= 34.18
36.80
I-ﬂ— 0.07
‘ =—0.058 0.07 e
NN 0.06 =—
& B T

0.01 -k

—0.01

ITO DETAIL

L.,

COF

3.40

PIN NAME
1 ATEST
2 VCI
3 VDDIO
4 VDD
5 VSS
6 BTEST
7 BUSY
8 D15
9 D14
10 D13
1" D12
12 D11
13 D10
14 D9
15 D8
16 D7
17 D6
18 D5
19 D4
20 D3
21 D2
22 D1
23 DO
24 E
25 RW
26 PSO
27 PS1
28 PS2
29 cs
30 RS
31 RES
32 VOuT
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TSF6298

e EXTERNAL DIMENSIONS :

33.564+0.2
1.50 = 30.54(V.A.)
o 1644 27.252(AA) T [T -0MAX
0 © 20.77 MAX { 0.510.05 0.55£0.05
T g 12.77 MIN——L—I
; _
z o
323 HE
o 258 128XRGBX160 DOTS a1l s
g 88 g 3
: gl s
—| |=—o0.071
—{ |-—-0.061
1==—0.01
3 35
] i L No
Ig i BALCK TAPE 1S
Q o 2 T Tw BLACK TAPE_. (SIZE; 32X5 5
n 23 i 2 (SIZEs 32%5 kacz::o.s) RN
© T PP —— T TOLERANCE:0.5) N
{ -f“ﬂ- S
SILICONE f
) ; ITO DETAIL
$ 8 8 NO| _SvmBOL _|[NO] _svmBOL | [No| _ SvMBoL
2 § - T Dummy! |[35] vss 69| ViT
N 2 | Dummy2 36| VSS 70]  vmour
3 Dummy3 37[ vss 71 VMOUT
4| VON 38| vss 72| __yMouT
5 _VOIN 39| REG_ENB 73] DC20UT
6| Ps 40| INTRS 74| pc2out
7 VDD3 41| 0sC4 75 C21P
o & 8 | MPUT 42| 0sC3 76| c21P
CONTACT SIDE 9 VsS 43| osc2 77| __c2im
2 ‘“]]]]]]]mmmn]]]]]]]]]]l[r -\ 0] wPUQ 24]_osci 78] c2im
¥ 11| csis 45| vDD 79| cazp
|__ i __I 12| voD3 46| REG_OUT 80 c22P
PITCH 0.8X32=25.6£0,05 (W0.4) 13 RESETB 27 VDD3 81 C22M
27.60 | 14 RS 48| \VDD3 82 C22M
314102 5] WRD 49| VDD3 83| C23P
16| RDB 50| _VvDD3 84| c23p
17 vDD3 51 VINT 85| C23m
18] pBO 52| VINT 86| c23m
o] pBi 53| VINTA 87| c24P
20| DbB2 54| VINTA 88| c24P
21| bB3 55[ VIN2 83 c2am
22| DB4 56[ VIN2 90 c2am
23| b85S 57| vouT45 91| WRN
24| DB6 58| VOUT45 92| WRN
25| DpB7 59| CfiP 93] NCi
26| DBB 60| CI1P 94| VRP
27| DB9 61| C1iMm 95| VRP
28| DBI1O 62| CIiM 96 c3ip
20| DbBif 63| Ci2P 97| c3tp
30| DbB12 64| CI2P 98] c3im
31| DpB13 65| Cizm 99  c3tm
32| DBi4 66| Cizm 100 vss
33| DBI5 67| viouT 101 voN
34| vss 68| viour 102 Dummy4
103 Dummy5S
104 Dummy6
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TSF6216

e EXTERNAL DIMENSIONS :

04

40.0 (OUTLINE!

38.5010.20 <LCD>

3450CVA

30.323¢A.A.

Je———————————————— 49502 @UTLINE

4800020 <LCD:

9.7 —

39.20.5

34.00£0.20

I
T
! |
P o
| N
i 1
| | o]
| ! | <
[ [ &
i |
g ! L
| R
8 b 28 (RGBY X160 DOTS | v
& 8 | | !
| |
I O
| |
| |
| .
|
ol |
I .
| |
| | | J
[ I |
I _
[ 80—
LED A
I | | | | (SIZE 37.5X5%0.5)
3 A Y
\-L[DK n
S
RN | RIC2PL 3 e
E '
| -~ |-2ot0s
I
z I
o .
< | COMPONENT
— I
5 I
LJ
Z '
re4— i
o
Z 1
[=)
° }
I—— Io.7><es.-17.5.00,/.0.4)—-'-__ 30
| —@0.3c6PL>
— RO.IS(26PL)
PIN 1 LN 26

BLACK TAPE ! .l
| »
|| @9"
4
SILICONE _

_
‘F-u MAX

340 MAX
4.2

[

SOLDER EDGE

|~ (DOUBLE SIDE)

=011 MAX

(
(
[
(
[
I

coLo

R FILTER

— ~=0079
—- =—0.069
—==—0.010
b
2ol
g3
[
ITO DETAIL
PIN] SYMBOL |PIN| SYMBOL
1 | GND 14 | DB4
2 | vDD 15 | DB3
3 | DBIS 16 | DB2
4 | DBl4 17 | DBI
5 | DBI3 18 | DBO
6 | DBI2 19 | RD
7 | DB 20 | WR
8 | DBIO 21| RS
5 | DBS 22 | RST
10 | DBS 23| csI
i1 | DB7 24| MPUD
12 | DB6 25| MPUI
13 | DBS 26| Ps
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TSF1536

e EXTERNAL DIMENSIONS :

i 4 CONTACT SIDE
oo N
S <
wn
,_
X
% XN / D
s
0
o
4 ™
]
g i
2 | PROTECT TAPE
b : (32%6£0.5) =]
~
siLicone <1}
oI T T T 1
I Tl
[ .
. [
| |
| kK
! B
| !
I ! |
5332 |11 ]
%25 |11 128XRGBX160 DOTS | |
R ! I
! i
! L
i I
| :
N !
N |
I 1 il
i 2 12.77 MIN———]
B 20.77 MAX ————
< 1.644f= o 27.252(AA) ]
1,50+ —————30.54(VA)————————
—=0.213 =
0.071 0/059
0.071 alo12
0.061
0.01
b=y o i _L
S N o2
~N
;*;7+ fo o
2 7T
=) o
f 3
ITO DETAIL COLOR FILTER

1 ATESTX
2 VCI

3 VDDIO
4 VDD
5 VSS
6 BTESTX
7 BUSY
8 D15
9 D14
10 | D13
11 D12
12 | D11
13 | D10
14 | D9
15 | D8
16 | D7
17 | D6
18 | D5
19 | D4
20 | D3
21 D2
22 | D1
23 | DO
24 | EX
25 | RWX
26 | PSOX
27 | PS1X
28 | PS2X
29 | CSBX
30 | RSX
31 RSTBX
32 | vOUT
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TSD6311

e EXTERNAL DIMENSIONS :
28.2640.2 ———————————|
<—26.76(LCD(OIAJ'I')LINE)—=- —| |~1.00 MAX
.~ 229B(VA)——
2,60 MAX
le—20.15(AA.) ——— = v Q o kdMAX 1
10.0 u‘n) 'c\) g M .50(LCD)
N
, . NN .
2 1]
- < 2 fli——0.40
) S
1 1
1 1
1 1
1 1
I I il e
i i X3z
| 96(RGB)X64 DOTS | WESE & o
| 1 v¥Y&3 o o
| 1 Mo 9
! - Do F ¥
i i S
: | SRR
b . © H
w0 0
\§ / ~N v
< BLACK TAPE
___________________________________ L) /‘(26)(5:0,5)
I |
BLACK TAPE SILICONE
(26)(‘;!:045) ]>_
o/
LED PIN 1—Hﬂﬂ,—LE[ PIN 3 (15'2,%:325)'/
PIN 1 _ N 25
N /]
0.5 LED PIN
PO.7X2$=1686——_5|;5 - A—A PIN 1 [LED 1+
21.40+0.2 3.23 PN 2 [LED 2+
PIN 3 |LED -
2 050 2726402 ————————=
I PIN| SYMBOL
1 VDD
%@°7L /Q 2 [ss
43/& 3 | Ts
o
H 5 D/C
00£0.5— | § 2:00£0.5 ! 5 | R/WOWR)
o -3 7 E (RD)
g g s 1 =
3 N 9 D1
N 10 | D2
11 D3
DOUBLE COATED TAPE WITH THICKNESS 0,05 MM 2 Y
COLOR FILTER 13 D5
14 | D6 (SCK)
24,50+0.2 —————————= 15 | D7 (SDA)
7 ] 16 | TS
. 17 | vbD
1,88+0. —| |~o0.07
88 02——| L’_ —={ |=0.06 18 | VSS
_1 =—0.01 19 VL2
PIN 28— nn PN 3 20 | VL3
/] biy 21 | vi4
§g’ 22 | V5
T 23 | vout
24 LED+
ITO DETAIL 25 T Lene
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TSD6339

e EXTERNAL DIMENSIONS :

1.334

36.00+0.2

33.60+0.2

2.159

29.282 (V.A)

1

1.015

27,252 (AA)

2.159
1,65MAX

015

46.00£0.2

40.90+0.2

32.682(V.A)

30.662 (AA)

128XRGBX144 DOTS

[=- 5,55 -=fe—————————————————— 35,35610.2

1.334

Zdlsa

s
!
|

ngﬂ/

COMPONEJN} AREA WITH|MAX HEIGHT 1.0MM

—13.0510.5

[=—9.48+0,5 —=

|-— PITCHO;80X28=22,40 ———=
13.00
11,00 15.00

1,10£0.5

DOUBLE SIDE TAPE
FPC

CONTACT SIDE

—0.213

01012

s

D
—=10.203
—-10.213

Al
0.01—=f=—

COLOR FILTER

= |=—0.071
— [—0.061
0.01
39
N o
1 T4
2t
S
!
ITO DETAIL

|\ P N

3.6MAX W

COMPONENTER

CONTACT SIDE

NO SYMBOL
1 PS

2 MPU1
3 MPUO
4 CS1B
5 RES
6 RS

7 WRB
8 ERD
9 DBO
10 DB1
11 DB2
12 DB3
13 DB4
14 DB5
15 DB6
16 DB7
17 DB8
18 DB9
19 DB10
20 DB11
21 DB12
22 DB13
23 DB14
24 DB15
25 VSS
26 VDD
27 INTRS
28 VIOUT
29 VIT
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TSD6288

e EXTERNAL DIMENSIONS :

26.76+0.2
P> S -~ |=—o0.07
K 1.90 22.96(V.A.) o
o 1406 — |e——20.148(AA)—— +=1=—0.01
e} o Sy
i 2 g 438 MIN 8.0 MAx—I ‘ ;T ﬂ "1.5OMAX
- f )
! L | 83
—ﬁr ------------------------- ﬂ I
| !
Do D ITO DETAIL !
| | | | = 14
o Co [ S 5
3<% : b e
H 2 < | N
LE%s ‘ | 96(RGB)X64 DOTS | | SIS
S S e ™ ! b 2| =
H N = i . S
S Vol [ < o
Q@ | 1 1 | o =
n | |
~ 1 : : H
AN g |
B R
N - I L 1
o i BLACK TAPE
l (SIZE 26X5+0.5) (SIZE 26X5+0,5)
\
J) SILICONE
S CLEAR TAPE
pi B (size 16x7£0.5)
+ -
3 PIN 1 L—PIN 26
T i . SOLDER EDGE PIN| SYMBOL
= DOUBLE SIDE
4.255%0.5 ngg GOLD PLATING ! D7
cHZ 2 D6
1,10£0,16 —= | f~—PITCH0.6X25=15.0W=0.3)—~ | | H JZ 014005
0.540.3 = fe————17.240.3WINDOW) — = | & T 3 DS
e 17.20402 ———————— 4 D4
5 D3
6 D2
7 D1
8 DO
9 VBIAS
10 RST_
" cso
12 CD
i & 13 WRO
_ 14 | wR1
g N 5 | BMO
© 6 | BM1
} ? 17 | 1sT4
18 D
19 VSS
20 VDD
21 VBO+
22 VB1+
23 VB1—
24 VBO—
25 VLCDIN
26 VLCDOUT
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TSE6312

e EXTERNAL DIMENSIONS :

[———————————————— 2392402 ———=
% 1.50 20.92(VA)—
z 2.605 13,71(A,AA)4| -
o I*w‘ge MAxme ] i %
16
| b
. |
| b
s | 1
k )
~ 1 H RS
o § | I
c X ! | | ' s 3
a8 . . ©
g ! | 96(RGB)X96 DOTS | !
~N ' '
| b
| |
! | |
13.95
Q LACK TAI
0 § ? is (%348;54%:5%
E -
— 0.47+0.4
| (165K6 5508~
S
+H
2 ‘l_ o) o+ .
R A s
f llllIlllllIlllllllIlllllllllllllllllllllIlllllIlllllllIlllllIlllllllIllllllllllllllllllll i
100 I7P0.5x43=2150 wo2)—— 100
2485
0.065
0.055 8‘856:
0.01 BLACK 0.01
¥
gf'_‘? g 0
S92y NEEE ° e
o o
P S
5 Pt
S} o
S
—f~0.01 0.01
—=10.185 = 0.185
—0.1954=— 0.195
ITO DETAIL COLOR FILTER DETAIL

BLACK TAPE
(23.0X5.0£0.5)

SILICONE

PIN | NAME |[PIN | NAME || PIN| NAME
1 NC 27 | VIN4S 53| DB14
2 | RS || 28 | VIN1B || 54| DBI3
3 | VREF-1 || 29 | VINTA |l 55| DBI2
4 | VREF-T || 30 | vSS52 56 | DBI1
5 |VREF-0 || 31 | vsS2 || 57 | DBIO
6 | VCC 32 | ySS1 58 | DBY
7 | vec || 33| vsst || 59| DB8
8 | vcc || 34| c3tN || 60| DB
9 |yRp-FB|| 35 | C31P || 61| DB6
10| VRP || 36 | C24N || 62| DBS
11| yRp || 37| C24p || 63| DB4
12| VEE 38 | C23N 64 | DB3
13| VEE || 39 | C23p || 65| DB2
14| VEE || 40| C22N || 66| DBI
15 |VRN-FB || 41 | C22P || 67 | DBO
16| VRN || 42 | C2IN || 68 | £_RDB
17| vo-1 || 43 | C21P || 69 [RW_WRB
18| VM-12 |[ 44 | CI2v |[ 70| DI
19| W-FB |[ 45 | C12P || 71| csiB
20| yM-0 || 46 | C1IN 72| wpu2
21| vi-| || 47 | CHP || 73| MPUT
22| yi-fB || 48 | DVSS! |[ 74| P
23| yi_g || 49 [ OVSS! || 75 | RsTB
24| N2 50 | DVDD! 76 | 0sC2
25| youT45 || 51 | DVDD! || 77 | osct
26 | VIN4SP || 52 | DB15 78 | NC
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TSE6328

e EXTERNAL DIMENSIONS :

0.01 ===

23.92+0.2
% 1,50 20.92(V.A.)
z 2.605 18.71(AA.) i o o
S 15.96 MAX ¥ R
f—o17.96 T O R
1
| b
s |
| b
k |
o s | 372
3 § | | 22
25| HEE
g ! | 96(RGB)X96 DOTS | L
~N ' '
L |
i |
| aE
A
I 13.95 {
© P - d
4 &5:’: | |
s~ g S g g S S S - q
17.40 3.96+0.5=
o 0.76+0.5
n
g $ |, —4-ROS
g1
o
§ -é— /—PIN 1
|7
PINS5 * N-2-r03
0.40 P0.4X54=21.60 (W0,2)
22.40
0.065
0.055
0.01
2
8o
2= R| G||B|[R[G ||B
o O
|l
P

—=1=—0.01

BLACK TAPE
(2340x5.010.§~

PROTECT TAPE
(16.8%8+0.5) —

FPC —/

CONTACT snoz/

GOLD PLATING

BLACK TAPE
(23.0X5,0£0.5)

SILICONE

PIN [ NAME || PIN | NAME
1 INTRS 28 | DVSS
2 | VREF-I || 29 | pvDD
3 | VREF-T || 30 | DB15
4 | VREF-O || 31 | DB14
5 vee 32 | DB13
6 VEE 33 | DB12
7 | VO-I || 34 | DB
8 WM 35 | DB10
9 Vi 36 | DBI
10| VIN2 37 | DB8
11 V45 38 | DB7
12| VINI 39 | DB6
131 VsS 40 | DB5
14| c31N || 41 | DB4
15| ¢31p || 42 | DB3
16| co4N || 43 | DB2
17| co4p || 44 | DB1
18| ¢23N || 45 | DBO
19| C23P || 46 |E_RDB
20| C22N 47 |RW_WRB
211 C2P |48 ] DI
22| C2IN || 49 | ¢cs1B
231 C21P || 50 | ypPu2
24| CI2N || 51 | MPU1
25| C12p || 52| SP
26 | C1IN 53 | RSB
27 | C11P_ || 54 | 05C2
S5 | 0SC1

no
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MG128160-17

e EXTERNAL DIMENSIONS :

~———37.23(PCB)
28 3.62
= A
- =5.3 type
< | PCB(FR4)
— = e = P:0.22
LEI%—P YY)
- f-—sus oLep |
! | B/L FRAME [0 NP
[ j ! S
< o) M T [N
< 128 X BGR X 160dots R &8 DETAIL "B
) ~ < o
Bf & | Qe © 1l
0 |
] G
| ﬂ -)_ K‘
~—S28.416 AA—= | & >
COMPONENT AREA : : e <
H=2.3 MAX 34
26.0(LCD)
21.18(V/A) 2.41
. 17.58(A/A) 4.21
< <
> E ) LAR6.2 o
¥ 3 M L
A : il )
e Iﬁ | cWPoNENTA:jTE ©
e l_| 5 5 5 S NO.| SYMBOL [NO.| SYMBOL
2 g 1 i I o 1 | Sub_cs [18 | SPK—
S T O T x 2 | Main_CS|19 | GND
2 L T B|G|R[B|G|R|B|C|R =
3 gf—F:-O—Lﬁ-:#gkg; 3 | OLED_EN/20 | V_MOT
S gy (B0 X P2 D slolxBlolrlBlolR| & 4 | LwR |21 [ LED_EN
: . I e 004 | (L0008 5 A 22 | VBATT
0.222 Eonis 6 D7 23| VBATT
<Dot Detail> 7 | D6 24| D15
8 D5 25 D14
9 D4 26 D13
10 D3 27| D12
B 11 [ D2 28| D11
S 12 D1 29| D10
6.02 6.52 13 DO 30| D9
14 VDD 31 D8
15 | /RESET | 32| REC+
16 GND 33| REC-—
17 SPK+ | 34 GND

nea2




MG128160-20

e EXTERNAL DIMENSIONS :

34.00£0.3CFrame)
AA 28416

[ —A |

=|[—-0.50 REF

= (I EE] =
ﬁ

Ai

25.08%0.3

26.13£0.3
AA 3552

50.30£0.3
0 ——11.50%0.3

55.00£0.4

23.00£0.3

128 X BGR X 160dots

(

47.25+0.3
45.40%0.3

x‘||‘|‘|'1
REMOVE PAPER [haje
|
TT 17 T
R 2 I:_e..oo
RN © A
25.00%0.3 J

i

]

3.00

3.50£0.20
4.5max

b

B-B

<0065
=—0.055
==—0.01

i

—=1 0185 =

— 0195 =

0.01 —=f=—

3.50£0.20
|'4.9D MAX (COMPONENT)>
rec

war

<Dot Detail>

[cielchE] 009
H=1.20 MAX:
) | [T
= o
0 T n
o N
< 7] |
=
2 IR P—
I i <
— —_|:_ —t —T
)
\ (]
B ¥
o sioa 961((3‘38)96 vz <<
| Il ' | <>
o o o3
! LT B
™ 1 o o
o | 5
| i ,
il ot
REMOVE PAPER 1
| I/—;
oy
o
™
18.71 AA.
20.92 V.A.
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No: PIN NAME | PN NO| NAME
{ VD 1 oND
2 VDD

2 | uRer
3 CLKIZM
4 GND 3 VSYNC
S 500 4 | PwDN
6 DBO1 5 PCLK
7 0802 6 | vop
8 0803 7 DOVDD
ki 0604 8 | smp
10 DE0S 9 XCLK
> — 10 | sioc
12 0807
13 1808 | v
14 0B09 2 | vt
15 0810 13 | ve
16 0Bt 14 | v3
17 DBt2 5 | ono
18 0813 o | va
19 0814

17 Y5
20 0BIS
21 VAT 8 | ve
22 | /LCORESET v Y7
23 /CAMRESET 20 | RESET
24 | CAMERA_HOLD
25 | /CAMERA_INTR
26 /CS_MAIN
27 /CS_SUB
28 /RD
29 /WR
30 ADDOI
3t ADDO2
32 NOTOR
33 BL_MIAN
34 NC
35 GND
36 RECEIVER+
37 RECEIVER-
38 SPEAKER+
39 SPEAKER-
40 GND
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NO. | SYMBOL | NO.| SYMBOL

GND 2l | GND

DBO 22 | REC-
DB2 23 | REC+
DB4 24 | SPK-
DB6 29 | SPK+

DB8 26 | VIBRTOR

DBI0 27 | LED EN

DBI2 28 | VBAT

DB14 29 | VBAT

GND 30 | GND

WR 31 | DBIS
RD 32 | DBI3
RS 33 | DBl

MAIN CS | 34 | DB9

SUB CS |35 |DBY

RESET 36 | DBS

GND 37 | DB3
LED R 38 | DBl
LED G 39 | vCC

LED B 40 | VCC
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MONOCHROME OPTICAL CHA.RACTERI'STICS

Note 1. Definition of

Viewing Angle

Viewing Angle (all LCDs)

Left

Viewing Angle

i
AN
Top
|

Right

Note 2. Definition of

Contrast Ratio “K”

Brightness of non-selected segment (B2}

. Brightness of selected segment (B1)

Brightness curve for

selected segment

B2

Brightness curve for
/ non-selected segment

N

Note 3. Definition of Optical
Response Time

SIS

g
i /4\ g Non-select_eg s_tate 1
— __| £ 8=
E\ B § § g
2 T
Bottom X0 10m Set point driving voltage @ -T_'.I Rise time L.I Fall time
Viewing Angle
Note : Select either top or bottom viewing angle.
For TN Display Modules
. Standard Value .
Item Symbol Test Condition Min e Max Unit Notes to see
Viewing Angle 0 30 - - degree 1,2
D K=14 - - 30 degree 1,2
Contrast Ratio K ©=20. 6=0. 2.5 4 - - 1,2
Response Time (rise) Tr ©=0. 6=0. - 150 250 ms 3
Response Time (fall) Tf @=0. 6=0. - 150 250 ms 3
For STN Display Modules
o Standard Value -
Item Symbol Test Condition Min e Max Unit Notes to see
Viewing Angle 0 50 - - degree 1,2
(%) K=2.0 - - 40 degree 1,2
Contrast Ratio K @©=0. 6=0 4 7 - - 1,2
Response Time (rise) Tr ©=0. 6=0 - 150 250 ms 3
Response Time (fall) T ©=0. 6=0 - 150 250 ms 3
For FSTN Display Modules
L Standard Value .
Item Symbol Test Condition Min s Max Unit Notes to see
Viewing Angle 0 50 - — degree 1,2
%) K=2.5 - - .40 degree 1,2
Contrast Ratio K ©=0. 6=0. 7 10 - - 1,2
Response Time (rise) Tr ©=0. 6=0. - 150 250 ms 3
Response Time (fall) Tf ©=0. 6=0. - 150 250 ms 3

nga
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MONOCHROME OPTICAL CHARACTERISTICS

STN LCD

I Principles
The following features are available STN mode:
= High contrast, wide viewing angle.
= Assurance of vertical viewing angle of display.
This technology has come to be widely used in the last several years, because it permits the use
of the existing process and makes it possible to obtain a high picture quality at low cost.

Equi-Contrast Distribution Curve TN vs STN

Angular Scan: Contrast-Ratio Angular Scan: Contrast-Ratio

90 20
120 , 60 '\& 120 , 60 '\’°
NPT I %, ‘. / %,

150

FSTN LCD

¥ Features
= Clear and legible black and white display.
= High contrast and wide viewing angle at a high multiplex drive.
= Up to VGA resolution.
= Small temperature dependency of background color.
= Contrast of B/W display is approximately three times higher than STN.

I Principles

This technology is achieved by adding an optical retardation film to LC cell. The same driving
method as STN is used.

Equi-Contrast Distribution Curve Contrast vs. Viewing Angle

Angular Scan: Contrast-Ratio

—B&W
----- Super TN

240 " 300 -30 -20 -10 0 10 20 30 (deg)

Viewing Angle (0)
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TECHNICAL ISSUES

LCD PANEL

Features

= Low driving voltage, low power dissipation (0.2 ~ 2.A/cm2@5Vbc).

= Compact and thin structure.
= Custom artwork designs.
= Sunlight readable.

Viewing Modes

Reflective Type

Transflective Type

Transmissive Type

Light source

—>
<5

Reflected light

A

Light source
Reflected light

<5

<=

<« | h <=

L | Transmitted L | Backlight Transmitted L | Backlight
light light light light
Reflective Rear
Polarizer Transflective Transmissive
Rear Polarizer Rear Polarizer
Positive Type Negative Type
L0000 0
L L
Positive type display requires Negative type display requires
no backlighting. backlighting.
LCD Modes
LCD [ COLOR| DOT |BACKGROUND STRUCTURE
MODE | MODE COLOR COLOR
Polarizer LC
TN - Black Gray ) Glass

Polarizer —e—=zzzzzzzzzzzzrrr2 Twist angle 90.

Yellow Dark Blue Yellow-Green Polarizer —errrrrrrrrrrrrrra

STN Gray Medium Blue Blue-Gray EBEPe————= STN Cell
Blue White Dark Blue Polarizer —ezzzzzzzzzzzrzzzzza Tyyist angle 180. to 240.
Polarizer —ezzzzzzzzzzzzzzzzma | Compensation Film
FSTN - Black White E——— STN Cell

Polarizer -—=—=—=—=zzzzzzzzz
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.
LCD MOUNTING METHODSJ

The following interfaces are available for connecting the LCD to the drive circuit :

Rubber Connector

® Structure :

Alternate Lamination of Conductive Rubber
and Insulating Rubber.

¢ Connecting Method :

Mechanical Compression.

® Pitch (mm) :
Min 0.5

LCD MOUNTING METHOD
Rubber Connector

Spacer
(in case of separate polarizer)
LCD

——

+— Bezel (plastic, metal)

Polarizer

<« PCB
A % w

Polarizer
= Easy to assemble.
= Long Life.
= Wide Range of Applications.

Pin Connector

® Structure :
Metal Pins Fit onto the Panel Pad.

® Connecting Method :
Soldering.

® Pitch (mm) :
1.27, 1.5, 1.8, 1.905, 2.0, 2.54

LCD MOUNTING METHOD
Pin Connector

Polarizer

LCD

A

\d
<«+—Pins
q -+5—PCB
Polarizer
= Stable.

= Suitable for small production runs.

Flexible Connector

® Structure :
Electroconductive thin film.

® Connecting Method :
Heat and Pressure Fitting, Soldering
or Mechanical Compression.

® Pitch (mm) :
Heat Seal : Min 0.2, Soldering : Min 0.7

LCD MOUNTING METHOD (example)
Flexible Connector

Polarizer
’7 PCB

|_|_—|_LJ_—V5
A T— Flexible connector

Polarizer

LCD

= Low Profile.
= Bending Flexibility
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PRODUCTION PROCESSES

COG Structure
Chip On Glass

Connecting Method :
Heat and pressure fitting (ACF),
Heatseal, Fpc, Rubber, Socket or Pin.

Polarizer

Polarizer

= Enables high resolution display.
= Saves mounting space.

= Can achieve a Low Profile Structure.

TAB Structure

Tape Automated Bonding / Tape Carrier Package

(with driver)

Connecting Method :
Heat and pressure fitting (ACF) or Soldering.

Polarizer

\_‘[_/

Polarizer

= Enables high resolution display.

LCD

PCB
Mold
ACF

= Can achieve a Low Profile Structure.

COF Structure
Chip-On-Film

Connecting Method :
Heat and pressure fitting (ACF),
Soldering, Mechanical Compression,
Plug in with Adjoining Socket or Heat
and Pressure Fitting (ACF).

Polarizer

Y

|-

Polarizer

Desired design for LCD with FPC
Enables high resolution display.
Saves mounting space.

Fine bending flexibility.

LCD
I1C

Componets

PCB

ACF

Can achieve a Low Profile Structure.
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BACKLIGHTS FOR LCD MODULES /

EL

¥ Features
= Max 1.3mm thickness (Max 1.5mm for lead portion).

» Wide driving condition of 60 — 1,000Hz and 150V AC Max. with inverter; step-up voltage from

1.5V battery is available.
= Emitted colors are blue-green and white.
Life : 3K ~ 8K Hours.

¥ Electrical Characteristics W Life Characteristics
= Voltage vs. Brightness = Voltage vs. Current Density
o T T T NE 1I’-\mbient Conldition : 504CI 90% RH
—— Current Density
200 "E o - - - Power Consumption o % g Constant Voltage/Frequency Dlrive
/ 2 / w"‘” £ 2 100
-] E o8 08 2 L ) NG B Inverter Drive
Q 150 ; ] E’_ E
£ hoous . I:' o 2 % P 100V / 50Hz
5 : X f . I e e S I
5 00 5_ ] 100V / 400Hz
* 02 / ]"' 02 - 100V / 700Hz
__// SoHz _:4/::’_//__1 50HZ o
° 50 100 150 ° 50 100 150 ° 100 200 300 400 500
Voltage (Vrms) Voltage (Vrms)
¥ Features
= Low voltage driving (DC) is available without inverter.
= Life: 100,000 hours (average).
= No noise.
= Various colors.
¥ Electrical Characteristics (Reference Data)
= Forward Current Derating Curve = Wave Length vs. Relative Light Intensity
100 L A Lo Yellowgreen
T 100% .
i £l
g v 2
3 £E s0
T gE
H
S 20%
-20 25 70.C 0 520 540 560 580 600 620 640 660 680 700

Wave Length (mm)

Note : The above spec. are only for reference
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BACKLIGHTS FOR LCD MODULES)

Cold Cathode Fluorescent Lamp

@ Features

= Hight brightness of 3,000-4,000cd/m?2
= OE lamp and AE lamp show good results in color enhancement

= Life: 20,000 hours

= Low heat generation when operating at rated lamp current of 5-20mA

¥ Electrical Characteristics (Reference Data)

= Spectrum

2 3 4 5 6 7 8 9 10

Wave Length (nm)

W CCFL Backlight

CCFL backlight provides two to three times

o Uy
400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700

= Temperature Characteristics Curve

150%

50

REw

B.......Brightness
W......Power Consumption

EZ.....Breakdown Voltage

20 30 40 50C

the luminance of an EL backlight.

= Qutline
Characteristics Direct Lighting Edge Lighting Remarks
1 Luminescent Color White White
2 Luminance Approx 100 nt typ. Approx 60 nt typ.
3 Thickness (Unit base) 24.2mm max. 14mm max.
4 Operating Voltage 1,500 Vrms AC max. 1,500 Vrms AC max.
5 Power Consumption Approx 3 to 6 W Approx 3 to 6 W To lower the power consumption,
(including inverter) (including inverter) improve the efficiency of inverter
Approx 3.4W (CCFL only) | Approx 3.4W (CCFL only) | design.
CCFL : 2 pcs. CCFL : 2 pcs.
6 Life 20,000 hours (IL = 5mA) 10,000 hours (IL = 5mA) Continuous operation
The definition of life differs by each
MERS spec.

Note : The above spec. is for reference only.

= Sectional View

Electrode Glass Fluorescent substance
A
O v Q\
Visibli light

= Sectional View of The LCD Unit
Direct lighting method (Example)

TAB LSI .
Scattering sheet

LCD panel Chassis

=

Plastic chassis

—

CCFL

Edge lighting method (Example)

CCFL

LCD panel Chassis

V.

e
O=—————20>

CCFL

Scattering sheet

/Reﬂection sheet

Light guide
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BASIGINSITRUETION

SIFOR CHARAGTERIIED

INTERFACE PIN CONNECTIONS

MODUIEES

Pin No. Symbol Level Pin Description Functions
1 Vss — Ground oV
2 Vop — Supply voltage for logic and LCD(+) 5V.5.
3 Vo — Supply voltage for LCD Decision by user system
4 RS HL Register selection H : Data .
L : Instruction code
5 RAW HIL Read / Write H: Re..ad
L : Write
1 E H, H—L Enable signal —
1 DBO H/L Data bit 0
1 DB1 H/L Data bit 1
1 DB2 H/L Data bit 2
1 DB3 H/L Data bit 3 8 bits
1 DB4 H/L Data bit 4
1 DB5 H/L Data bit 5 4 bits
1 DB6 H/L Data bit 6
1 DB7 H/L Data bit 7 |
1 LED +
LED Backligh
1 " ED _ acklight
Interface Timing
\¥/rite Operation Read Operation
Vi1 Vint ViH1 Vin1y
RS Vi1 V1L17§< RS >§(V1L1 V1L17§<
tas taH | tas |tA_H
RW X Vi1 Wi R /W‘W 1 Vit
I | tan
— ter
Vi Vi
R /" e /"
ter —|1— B |— <RHR
toor
DBo~DB7 DBo~DB7 32['1‘)* Valid dato $<¥3[‘3
teyeE
ing | Standard Value ing | Standard Value
Item Symbol Meas.u.rlng - Unit Item Symbol Meas.u.rlng - Unit
conditions| Min | Max conditions| Min | Max
Enable cycle time |  te. 800 - ns Enable cycle time |  to. 800 - ns
Enable pulse Enable pulse
width “High” Level| "VVe 40 | - s width “High” Level| TV 40 | - s
Enable rise time te 25 ns Enable rise time te 25 ns
Enable decay time te As shown Enable decay time te As shown
Address set-up above Address set-up above
time RSRM-E | ™ 140 | - fns time RERW-E | ™ 140 | - | ns
Address hold time [ tay * ns Address hold time | tay 10 — ns
Data set-up time | tpsw 195 320 | ns Data set-up time | tor - 320 | ns
Data hold time ty - ns Data hold time tour 20 — ns
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7

BASI@EINSTRUETIONS F:@R CHARAGTERIIED

Initialization Procedure

8 bit interface

POWER ON

4 bit interface

POWER ON

Wait 20ms or more after Voo reaches 4.5V Wait 15ms or more after Voo
reaches 4.5V
T Function set : 8 bit T
! Busy flag can be checked |
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO RS R/AW DB7 DB6 DB5 DB4
0 0 0 0 1 1 * x o x 0 0 0 0 1 1
Wait 4.1ms or more Wait 4.1ms or more
T Function set : 8 bit T
! Busy flag can be checked |
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO RS R/W DB7 DB6 DB5 DB4
0 0 0 0 1 1 * x & % 0 0 0 0 1 1
Wait 100.s or more Wait 100.s or more
T Function set : 8 bit T
! Busy flag can be checked I
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO RS R/W DB7 DB6 DB5 DB4
0O 0 O 1 1 * * * * 0 0 0 O 1 1
f Function set : 4 bit I {
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO RS R/W DB7 DB6 DB5 DB4
0 0 0 0 1 1 N F * * Function set 0 0 0 0 1 0
0 0 o0 o 0o 1 0 0 o Display off o 0 0 o0 1 0
0 0 0 0 0 0 0 0 0 1 Display clear 0 0 N F * *
0 0 0 0 0 0 0 1 IID S Entry mode set 0 0 0 0 0 0
0 0 1 0 0 0
End of Initialization 0 0 0 0 0 0
0O 0 0 O 0 1
# The busy flag cannot be checked until this point is reached, if the busy flag is not checked at all, 6 0 o0 0 o0 ©
the time should be longer than the total execution time of these instructions. 0 0 0 1 I/D 1
L
End of Initialization
Module Interface to Power Supply
Single power Dual power
+5V
Vbb t VoD +5V
Vbb-Vo Vbb_Vo Vbb
LCmM Vo —L>§ VR 7 VbpD LCM Vo VR - Vg
Vss
GND Vss GND
Voo ~ Vo : Operating Voltage for LCD Voo ~ Vo : Operating Voltage for LCD
Vg : 10k ~ 20k Vg : 10k ~ 20k
Module Interface to MPU
8051 CPU LCD MODULE 6800 CPU LCD MODULE
RD VmA
E 22 E
A15
A12
A13
R/W R/W
RIS Dol Do
R o o
D7 Ao R/S
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INSTRUCTION SET

Code . . . .
) _ Execution time | Execution time
Instructions Description
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DBO (fosc = 250KHz) | (fosc = 160KHz)
. Cursor is resumed to home Position
Clear display 0| o0 of(o0o|O0OfO]|O0O(|O0]O 1 (address 0) after entire display clear 825 . 1.64ms 120s.4..4
i h Positi 40s. 1. 1205 . 4.
Cursor 0 0 0 0 0 0 0 0 1 . | Cursor is resumed to home Position 0.s. 1.6ms 0.s.4.8ms
h (address 0).
at home Shifted display is also returned to
the original position. Contents of
DDRAM are not changed
Cursor advance direction and 40.s 120.s
Entry mode set | 0 0 0 0 0 0 0 1 |1/D]| S display shift are set.
These operations are performed
during data write and read modes
) Entire display ON/OFF (D), cursor 405 1205
Display °N|/°FF 010100001 DI C B I oNOFF(C)and character blink (B)
contro at cursor position are set.
Cursor and display are shifted 40.s 120
‘Cursor /_ 0 0 0 0 0 T|SICRL] * without changing the contents of
display shift DDRAM
. Interface data length (DL), number 40.s 120.s
Function set 0 0 0 0 1 DL| N F * * of display lines (N) and character
font (F) are set.
0 0 0 1 A CGRAM address is set. 40.s 120.s
CGRAM cc Transmitted and received after this
address set are the data of CGRAM.
DDRAM address is set. 40.s 120.s
:dDRAM 0 0 L ADD Transmitted and received after this
address set are the data of DDRAM.
Busy flag (BF) showing internal 1s 1.5
Busy flag 0 0 | BF AC operation and contents of address
counter are read.
CGRAM/DDRAM 1 0 Write Dat Data are written in DDRAM or 40.s 120.s
data write rite Data CGRAM
CGRAM/DDRAM 1 1 Read Dat Data are read out of DDRAM or 40.s 120.s
data read €ad Data CGRAM
I/D =1 : Increment (+1) DDRAM : Display data RAM Execution time changes with
I/D =0 : Decrement (-1) CGRAM : Character Generator change in internal oscillation
S = 1: With display shift RAM frequency (fosc).
S/C =1 : With display shift ACC: Address of CGRAM
S/C =0 : Cursor movement ADD : Address of DDRAM (Ex.) When fosc = 270KHz.
R/L =1 : Shift to the right These correspond to 250
R/L =0 : Shift to the left cursor address. 40.s x 570 37s
DL = 1: 8 bits AC : Address counter used for
DL =0: 4 bits both DDRAM and
N =1:2lines CGRAM.
N =0:1line
F =1.5x 10 dots
F =0.5 x 7 dots

BF = 1: Internal operation is being performed

BF =0 : Instruction acceptable
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BASIGINSITRUETIONS E:OR CHARAGTERIICDINMOPUIIES

CHARACTER MODULE FONT TABLE (Standard Font)

Character modules with built in controllers and Character Generator (CG) ROM & RAM wiill display 96 ASCII and special
characters in a dot matrix format. Then first 16 locations are occupied by the character generator RAM. These locations
can loaded with the user designed symbols and displayed along with the characters stored in the CG ROM.

Character Font Table

UPPER

Lower~2 B'TS [ 0000 | 0010 | 0011 | 0100 | 0101 [ 0110 [ 0111 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111
4 BITS

CG RAM
0000 (1)

ot || Pl i H|E &M e | P
o0 ||| E|BIE|Rr| T A e e
0011 @ || S| = s | T F

o0 | 5 | F |

0101 @ || S| i e |id| = | F |0

oo | | E g (F M BRI E oA

0111 (8)

1000 )

1001 (2) AlHEII (Y12
EREEEEEEBEENENE
1011 @ || =B LE]yw T RO R
oo | | s | L L || ] || R TH|TE |
PTXI I Ml R 0 Y BRI 110 I T e IO (R I
o | @ | w | T F |

TR I R
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BASIGINSTRUETIONS E,bR CHARAGTERIICDINMODULES

CHARACTER MODULE FONT TABLE (European Font)

Character Font Table

LOE;X#ESR ngp'Eg 0000(0010(0011)0100/0101|0110(0111(1000(1001{1010/1011|1100|1101(1110(1111
.
ooor || P L |H W& s O LR
N EEEEEEEREREE
0011 (4)
oo |G | F || LT |G| &
I R G I R R
TR R EA R LR R E e F T R =1 R Py )
o |@|" || RS8R L
oo | | KB A E O AR A
oo @ | AL S AR
o0 @ [T 8 S| 3R a P E
o || = | L |F L] [ E] R
1101 || =M 3 m| 5o & E
TEURR RON I R I ol R = o e R
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/ 2
MONOCHROME RELIABILITY CRITERIA

TN Type STN Type
Normal Wide Normal Wide
Temperature Temperature Temperature Temperature
Horizontal @ . 30. . 30. . 30. . 30.
VIEWING
ANGLE i i
Vertical O (min) 10. to 30. 10. to 30. -10. to 40. -10. to 40.
*
Operating Temperature -10.Cto 70.C -25.C t0 80.C 0.C to 50.C -20.Cto 70.C
*
Storage Temperature -20 .Cto 80.C -35.Cto 90.C -20 .Cto 70.C -30.Cto 80.C

High Temperature (Power Off)

240 Hours . 70.C

240 Hours . 90.C

240 Hours . 65.C

240 Hours . 75.C

Low Temperature (Power Off)

240 Hours . -20.C

240 Hours . -35.C

240 Hours . -15 .C

240 Hours . -25.C

High Temperature (Power On)

240 Hours . 70.C

240 Hours . 80.C

240 Hours . 60.C

240 Hours . 70.C

Low Temperature (Power On)

240 Hours . -10.C

240 Hours . -25.C

240 Hours . -10.C

240 Hours . -20.C

High Temperature & 55.C/90%RH 75.C/90%RH 45.C/90%RH 65.C/90%RH

High Humidity 240 Hours 240 Hours 240 Hours 240 Hours
Thermal Shock C A 60 Min . -20.C 60 Min . -35.C 60 Min . =20.C 60 Min . -30.C
5 Cycles
B B 5 Min . 25.C 5 Min . 25.C 5 Min . 25.C 25 Min . 25.C
A C 60 Min . 70.C 60 Min . 90.C 60 Min . 70.C 60 Min . 80.C

Expected Life 50,000 Hours 50,000 Hours 50,000 Hours 50,000 Hours

* Wide temp. version may not be available for some products. Please consult our sales engineer or representative.

MONOCHROME ABSOLUTE MAXIMUM RATINGS

For Character Display Modules

Item Symbol Test Condition Standard Value Unit
Min. Max.
Supply Voltage for Logic VDD-Vss 0 7.0 \
Supply Voltage for LCD VDD-VEE Ta .KN.C 0 6.5 \
Input Voltage Vi Vss VDD \
Operating Temperature Topr - 0 50 .C
Storage Temperature Tstg - -10 60 .C
For Graphic Display Modules
Item Symbol Test Condition ’\j_tandard Value Unit
in. | Max
Supply Voltage for Logic VDD-Vss \
Supply Voltage for LCD VDD-VEE \
Input Voltage Vi Refer to individual spec. \
Operating Temperature Topr .C
Storage Temperature Tstg .C

131




COLOR RELIABILITY TEST DA'i'A

Color STN (CSTN) :

Item

Condition

Operation life time

100000 Hours

High temperature (storage)

80.C x 480 Hours

Low temperature (storage)

—30.C x 480 Hours

High temperature high humidity (storage)

60.C x 90% RH x 480 Hours

B A 1 =30.C x 30 minutes
Cold-Hot rotation impact |_—| B : 80.C x 30 minutes
One cycle A Total : 20 cycles
OLED :
Item Condition
Operation life time 8000 Hours
High temperature (storage) 70.C x 240 Hours
Low temperature (storage) -30.C x 240 Hours
High temperature high humidity (storage) 50.C x 90% RH x 120 Hours
B A 1 =20.C x 30 minutes
Cold-Hot rotation impact |_—| B : 55.C x 30 minutes
One cycle A Total : 10 cycles
TFT :
Item Condition
Operation life time 100000 Hours
High temperature (storage) 80.C x 480 Hours
Low temperature (storage) —-30.C x 480 Hours
High temperature high humidity (storage) 60.C x 90% RH x 480 Hours
B A 1 =30.C x 30 minutes
Cold-Hot rotation impact |_—| B : 80.C x 30 minutes
One cycle A Total : 20 cycles
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’
PROPER USE OF LCD MODULES

Liquid Crystal Display Modules

LCD is composed of glass and polarizer. Pay attention to the

following items when handling.

(1) Please keep the temperature within specified range for use

and storage. Polarization degradation, bubble generation or

polarizer peel-off may occur with high temperature and high

humidity.

Do not touch, push or rub the exposed polarizers with

anything harder than an HB pencil lead (glass, tweezers,

etc.).

N - hexane is recommended for cleaning the adhesives used

to attach front/rear polarizers and reflectors made of organic

substances which will be damaged by such chemicals as

acetone, toluene, ethanol and isopropylalcohol.

When the display surface becomes dusty, wipe gently with

absorbent cotton or other soft material like chamois soaked

in petroleum benzine. Do not scrub hard to avoid damaging

the display surface.

Wipe off saliva or water drops immediately. Contact with

water over a long period of time may cause deformation or

color fading.

Avoid contacting oil and fats.

Condensation on the surface and contact terminals due to

cold will damage, stain or dirty the polarizers. After products

are tested at low temperatures they must be warmed up in

a container before coming to contact with room temperature

air.

Do not put or attach anything on the display area to avoid

leaving marks on it.

Do not touch the display with bare hands. This will stain the

display area and degrade insulation between terminals.

(Some cosmetics are detrimental to the polarizers).

(10)As glass is fragile, it tends to become chipped during
handling especially on the edges. Please avoid dropping or
jarring.

(2)

(3)

(4)

(5)

(6)
(7)

(8)

(9)

Installing LCD Modules

The hole in the printed circuit board is used to fix LCM as shown

in the picture below. Attend to the following items when installing

the LCM.

(1) Cover the surface with a transparent protective plate to
protect the polarizer and LC cell.

Protective plate

] Fitting plate

(2) When assembling the LCM into other equipment, the spacer
to the bit between the LCM and the fitting plate should have
enough height to avoid causing stress to the module surface.
Refer to the individual specifications for measurements. The
measurement tolerance should be .0.1mm
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Precaution for Handling LCD Modules

Since LCM has been assembled and adjusted with a high degree
of precision, avoid applying excessive shocks to the module or
making any alterations or modifications to it.

(M

Do not alter, modify or change the shape of the tab on the
metal frame.

(2) Do not make extra holes on the printed circuit board, modify
its shape or change the positions of components to be
attached.

(3) Do not damage or modify the pattern wiring on the printed
circuit board.

(4) Absolutely do not modify the zebra rubber strip (conductive
rubber) or touch it with another object.

(5) Except for soldering the interface, do not make any alterations
or modifications with a soldering iron.

(6) Do not drop, bend or twist LCM.

Electro-Static Discharge Control

Since this module uses a CMQOS LSI, the same careful attention
should be paid to electrostatic discharge as for an ordinary CMOS
IC.
(1)
(2)

Make certain that you are grounded when handling LCM.
Before removing LCM from its packing case or incorporating
it into a set, be sure that the module and your body have the
same electric potential.

When soldering the terminal of LCM, make certain that the
AC power source for the soldering iron does not leak.
When using an electric screwdriver to attach LCM, the
screwdriver should be of ground potentiality to minimize as
much as possible any transmission of electromagnetic waves
produced sparks coming from the commutator of the motor.
As far as possible make the electric potential of your work
clothes and that of the work bench the ground potential.
To reduce the generation of static electricity be careful that
the air in the working environment is not too dry. (A relative
humidity of 50%-60% is recommended.)

(3)

(4)

(5)

(6)

Precaution for Soldering to the LCM
(n

Observe the following when soldering lead wire, connector
cable, etc., to the LCM.

= Soldering iron temperature : 280.C.10.C

= Soldering time : 3-4 sec.

= Solder ; eutectic solder

If soldering flux is used, be sure to remove any remaining flux
after finishing to soldering operation. (This does not apply
in the case of a non-halogen type of flux.) It is recommended
that you protect the LCD surface with a cover during
soldering to prevent any damage due to flux spatters.
When soldering the electroluminescent panel and PC board,
the panel and board should not be detached more than
three times. This maximum number is determined by the
temperature and time conditions mentioned above, though
there may be some variance depending on the temperature
of the soldering iron.

When removing the electroluminescent panel from the PC
board, be sure that the solder has completely melted, the
soldered pad on the PC board could be damaged.

(2)

(3)



LIQUID CRYSTAL DISPLAY HANDLING I5RCCEDURES

Liquid Crystal Display (LCD)
An LCD is made up of glass, organic sealant, organic fluid and polymer based polarizers. The following precautions
should be taken when handling:

(1) Keep the temperature within range for use and storage. Excessive temperature and humidity could cause
polarization degradation, polarizer peel-off or bubble generation. When storage for a long period over 40.C
is required, the relative humidity should be kept below 60%.

(2) Do not contact the exposed polarizers with anything harder than an HB pencil lead. To clean dust off the
display surface, wipe gently with cotton, chamois or other soft material soaked in petroleum benzine. Never
scrub hard.

(3) Wipe off saliva or water drops immediately. Contact with water over a long period of time may cause polarizer
deformation or color fading, while an active LCD with water condensation on its surface will cause corrosion
of ITO electrodes.

(4) PETROLEUM BENZINE is recommended to remove adhesives used to attach front/rear polarizer and reflectors,
while chemicals like acetone, toluene, ethanol and isopropyl alcohol will cause damage to the polarizer.
Avoid oil and fats. Avoid lacquer and epoxies which might contain solvents and hardeners to cause electrode
erosion. Some solvents will also soften the epoxy covering the DIL pins and thereby weaken the adhesion
of the epoxy on glass. This will cause the exposed electrodes to erode electro-chemically when operating in
high humidity and condensing environment.

(5) Glass can be easily chipped or cracked from rough handling, especially at corners and edges.

(6) Do not drive LCD with DC voltage.

(7) When soldering DIL pins, avoid excessive heat and keep soldering temperature between 260.C to 300.C
for no more than 5 seconds.

Operation

(1) The viewing angle can be adjusted by varying the LCD driving voltage.

(2) Driving voltage should be kept within specified range; excess voltage shortens display life.

(3) Response time increases with decrease in temperature.

(4) Display may turn black or dark blue at temperatures above its operational range, however, this is not
destructive and the display will return to normal once the temperature falls back to range.

(5) Mechanical disturbance during operation (such as pressing on the viewing area) may cause the segments
to appear “ fractured “. They will recover once the display is turned off.

(6) Condensation at terminals will cause malfunction and possible electro-chemical reaction. Relative humidity
of the environment should therefore be kept below 60%.

Storage

(1) Store LCDs and modules in dark places and do not expose to sunlight or fluorescent light. Keep the
temperature between 0.C and 35.C and the relative humidity low.
(2) Modules should be kept in antistatic packaging. If properly sealed, there is no need for desiccant.

Safety

If any fluid leaks out of a damaged glass cell, wash off with soap and water any human part that comes into contact
with the fluid. Never swallow the fluid. The toxicity is extremely low but caution should be exercised at all times.

Limited Warranty

Unless otherwise agreed between TRULY and customer, TRULY will repair any of its LCDs functionally defective when
inspected in accordance with TRULY LCD acceptance standards (copies available upon request)for a period of one
year from date of shipments. Cosmetic/visual defects must be returned to TRULY within 90 days of shipment.
Confirmation of such date shall be based on freight documents. The warranty liability of TRULY is limited to repair
and/or replacement on the terms set forth above. TRULY will not be responsible for any subsequent or consequential
events.

Returning LCD under Warranty

No warranty can be granted if the precautions stated above have been disregarded. Broken glass, scratches on
polarizers, mechanical damage as well as defects that are caused by accelerated environmental tests are excluded
from warranty.
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M Precautions for Operation
1)

Viewing angle varies with the change of liquid crystal
driving voltage(Vo).

Adjust Vo to show the best contrast.

Driving an LCD in the voltage above the limit shortens its life.
Response time is greatly delayed at temperatures below the
operating temperature range. The display area becomes dark
color at temperatures above this range. However, this does
not mean the LCD will be out of order, it will recover when
it returns to the specified temperature range.

If the display area is pushed hard during operation, the
display will become abnormal. However, it will return to
normal if it is turned off and then back on.

Condensation on terminals can cause an electrochemical
reaction disrupting the terminal circuit. Therefore, it must
be used in the relative condition of 40.C, 50% RH.

when turning on power, input each signal after the positive /
negative voltage becomes stable.

(2)

(3)

(4)

(5)

(6)

1.5 min.
—

Positive voltage

GND

0 min. 50 ms max.(For graphic)

GND
(Negallvenge]'_\—

—.:—l.—O min. 50 ms max.(For graphic)
'

(Signal)

I Storage

When storing LCDs as spares for some years, the following

precautions are necessary.

(1) Store them in a sealed polyethylene bag. If Properly sealed,
there’s no need for dessicant.

(2) Store them in a dark place, do not expose to sunlight or
fluorescent light. Keep the temperature between 0.C and
35.C.

(3) The polarizer surface should not come in contact with any
other object. (We advise you to store them in the container
in which they were shipped).

(4) Environmental conditions :

— Do not leave them for more than : 168 hrs. at 60.C.
— Should not be left for more than 48 hrs. at -20.C.
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1 Safety
(m

It is recommended to crush damaged or unnecessary LCDs
into pieces and wash them off with solvents such as acetone
and ethanol, which should later be burned.

If any liquid leakes out of a damaged glass cell and comes in
contact with the hands, wash off thoroughly with soap and

water.

(2)

I Limited Warranty

Unless otherwise agreed between TRULY and customer, TRULY will
replace or repair any of its LCD and modules which are found to
be functionally defective when inspected in accordance with TRULY
LCD acceptance standards ( copies available upon request ), for a
period of one year from date of shipments. Cosmetic/visual defects
must be returned to TRULY within 90 days of shipment.
Confirmation of such date be based on freight documents. The
warranty liability of TRULY is limited to repair and/or replacement
on the terms set forth above. TRULY will not be responsible for any
subsequent or consequential events.

I Return LCM under Warranty

No warranty can be granted if the precautions stated above have
been disregarded. A typical examples of violations are:

— broken LCD glass;

— PCB eyelets damaged or modified;

— PCB conductors damaged;

— circuit modified in any way, including addition of components;
— PCB tampered with by grinding, engraving or painting varnish;
— soldering to or modifying the bezel in any manner.

Module repairs will be invoiced to the customer upon mutual
agreement. Modules must be returned in antistatic packaging
together with sufficient description of the failures or defects. Any
connectors or cables installed by the customer must be removed
completely without damaging the PCB eyelet’s, conductors and
terminals.
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TRULY SEMICONDUCTORS LTD.
LCD TYPE
T - TN-LCD H - HTN-LCD
APPLICATION
T — Timer P - Pager C - Calculator K — Keyboard
D - Audio M — Module G - Games R - Others
PRODUCT NUMBER
VIEWING ANGLE

U - Upper 12 o’ clock R - Right 3 o’ clock Z - Others
D - Lower 6 o clock L - Left 9 o’ clock

LCD DISPLAY MODE
P — Positive N - Negative

REAR POLARIZER MODE

R - Reflective T - Transmissive F - Transflective
POLARIZER METHOD

N — Two side non-adhesive R - Rear side adhesive

D - Two side adhesive F - Front side adhesive
CONNECTOR

P — Pin Connector H - Heat sealed C - Normal F - FPC
TEMPERATURE

W - Wide Temperature N - Normal

POLISHED AND CHANFER AND SPECIAL PIN

P - Side polished SP-P1 - Chamfer and special pin
P1 - Chamfer P-P1 — Side polished and chanfer
SP — Special pin Blank — No polished no chamfer and no special pin

INK SCREENING

C1 — Outside ink screen on glass C5 — Print mark on glass side
C2 - Outside ink screen on polarizer C6 - Print mark on polarizer
C3 - Black mask or ink screen between two glass CR — Overlap chrome on the glass

C4 - Mixed ink screen

SPECIAL REMARKS

G - COG type with IC
T - TAB type with TCP
BLANK - Having no special remark

SPECIAL REMARKS

H — With heat seal

F - With FPC

EL - With EL

LED - With LED

BLANK - With no append remark

INTERNAL FACTORY DESIGNATORS
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1] TRULY SEMICONDUCTORS LTD.
PRODUCT TYPE

S - STN F - FMLCD

DUTY
B - .1/16 D - .1/64 F - .1/240
C - .1/32 E - .1/128 G - >1/240

SUCCESSIVE NUMBER

VIEWING ANGLE

U - Upper 12 o’ clock R - Right 3 o’ clock Z - Others
D - Lower 6 o clock L - Left 9 o’ clock

LCD DISPLAY MODE

Y - Yellow Green G - Grey (STN positive) F — FSTN and ECB positive
B — Blue (STN negative) C - Color W — FSTN and ECB negative

REAR POLARIZER MODE

R - Reflective T - Transmissive F - Transflective

POLARIZER METHOD

N — Non-adhesive R - Rear side adhesive
D - Two side adhesive F - Front side adhesive

CONNECTOR

P - Pin Connector H - Heat sealed C - Common T - TAB connector F - FPC

TEMPERATURE
W - Wide Temperature N - Normal

[ POLISHED AND CHANFER AND SPECIAL PIN

P - Side polished SP-P1 - Chamfer and special pin
P1 - Chamfer P-P1 — Side polished and chanfer
SP — Special pin Blank — No polished no chamfer and no special pin
INK SCREENING
C1 - Outside ink screen on glass C5 - Print mark on glass side
C2 - Outside ink screen on polarizer C6 - Print mark on polarizer
C3 - Black mask or ink screen between two glass CR - Overlap chrome on the glass

C4 - Mixed ink screen

3] SPECIAL REMARKS

G — COG type with IC
T - TAB type with TCP
BLANK - Having no special remark

14 SPECIAL REMARKS

H — With heat sea

F — With FPC

EL — With EL

LED — With LED

BLANK - With no append remark

5 INTERNAL FACTORY DESIGNATOR

137



CHECKIEISTHEOR: Gl'JTSTOM ID‘E‘SIGN ECDIPANEILES

ACCOUNT APPLICATION
Company Name:
Contact Person:
Tel: Fax:
E-mail:
u t Outside Dimensions: Terminal Width:
i | —
u (L1): mm mm
(W1): mm
(t): mm
DISPLAY W3T|: W2 W1
SPECIFICATION X : -
Viewing Area: End Seal:
L2
L (L2) : mm (W3): mm
—] f— (W2): mm (H): mm
H
[JBottom [JTop [JLeft [JRight [JTwo Sides | [JTwo Sides | [JTwo Sides | [JThree Sides
LCD
CONFIGURATION | [ 777 [ (77750 750 7 0 1575 L e e i
Display Type [OJTN [OINTN [JSTN ([ Yellow-Green [JGray []Blue [JGreen []Yellow)

[JFSTN [JSTN [JOthers

View Direction

[J6:00 [J12:00 []3:00 []9:00 []Others

Polarizer Type

[JReflective [JTransflective []Transmissive

LCD PANEL — -
SPECIFICATION | LCD mode OPositive []Negative
Visual [ONormal [JAnti-Glare
Specification
Operating Operating Voltage: Volts, Frame Frequency: Hz
Method Duty Bias
TEMPERATURE Operating Temperature: C~ .C CONNECTOR [JHeat Seal []Rubber Connector
RANGE Storage Temperature: C~ .C TYPE with Pins Length: mm
CONTROLLER IC (Manufacturer & Part No. if specified)
Item Finalize Specification | Start Design W/s E/S P/P M/P Monthly Q'ty Total Q'ty
DESIRED
SCHEDULE | Pate
Quantity
Other information: [JWith [JWithout File
NOTES (We can accept an AUTOCAD File) Please send via E-mail.

LEAD TIME LCD MODULES
1) Counter drawing: 7~14 days after price confirmed.

2) Samples: 45~60 days after counter drawing approved.
3) Mass production: 45~60 days after sample approved.
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C C 001

D PLY

(1 [ ml
CUSTOM DESIGNED MODULE
LCD TYPE
T - TNLCD H - HTN LCD S - STNLCD F — FSTN C - Color STN
IC PACKING
P - Packing type G - Chip on glass N - Without IC C - Chip on board T - TCP
LCD MODE
C - Characters G - Graphic Z - Other
PRODUCT NUMBER
VIEWING ANGLE
U - Upper 12 o’ clock R - Right 3 o' clock Z - Others
D - Lower 6 o' clock L - Left 9 o clock

COLOR MODE
HTN /TN : P - Positive STN: G - Grey
N - Negative Y - Yellow green
B - Blue
BACKLIGHT MODE
Without backlight : R — Reflective Blacklight: L -
F — Transflective C -
T - Transmissive E -
S -
BACKLIGHT COLOR
B - Blue A - Amber Y - Yellow green
TEMPERATURE
N - Normal temperature W - Wide temperature
SPECIAL REMARKS

TP — With touch panel
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FSTN (F): P — Positive

CSTN : F - Negative / Tranflective

N - Negative type T - Negative / Transmissive

LED (Transflective)
CCFL (Transmissive)
EL (Transflective)
Side lit LED

R - Red W - White N — Without backlight

S - Super wide temperature Z - Others



CHECKEEISTREOR GU}S:TOM DESIGNAEED;

MODUILES

ACCOUNT APPLICATION
Company Name:
Contact Person:
Tel: Fax:
E-mail:
Display Type Display Configuration
Character Character Font: ____ x ___ dots [Jwith [] without Cursor | Character Size:(W)___ x(H)__ mm
SPEIZIIiIFZ-:'I\'(ION Character x Lines: ___ Character x ____Lines Character Pitch: (W)___ x(H)___ mm
Graphic (W) dotsx(H)___ dots DotSize: (W) __ x(H)____ mm
Dot Pitch: (W) __ x(H)____ mm

Display Type

[JTN [ONTN [JSTN ([ Yellow-Green [JGray []Blue [JGreen []Yellow)
[JFSTN [JSTN []Others

View Direction

[J6:00 [J12:00 []3:00 []9:00 []Others

Polarizer Type

[JReflective [JTransflective [JTransmissive

LCD PANEL — -

SPECIFICATION LCD mode [JPositive [JNegative
Visual [ONormal [JAnti-Glare
Specification
Operating Operating Voltage: Volts, Frame Frequency: Hz
Method Duty Bias
[JcoG [JCOF [JTAB []COB [JOther []With Touch Panel

MECHANICAL Outside Dimension: (W) x (H) x (T) mm

SPECIFICATION |

Viewing Area: (W) x (H) mm
DRAVING Power Supply Voltage (Voo) \Y CONTRAST VR [J Thermo-Resistor
CONDITIONS Power Supply For LCD (Vee) \Y ADJUST [J Others
[Jsteel [JResin []Other LCD/PCB: []Heat Seal []Rubber Connector
Plating: [JZinc [JVarnish []Nikel CONNECTOR [Owith Pin  [JFPC  []Other
BEZEL
L1Others TYPE External: []None [JPin Header
Color: [IFlat Cable []Other
BACKLIGHT [JLED [JEL [JCCFL [JOther TEMPERATURE Operating Temperature: .C~

Owith [JWwithout Inverter RANGE Storage Temperature: C~

CONTROLLER IC (Manufacturer & Part No. if specified)
Item Finalize Specification | Start Design W/s E/S P/P M/P Monthly Q'ty Total Q'ty

DESIRED
SCHEDULE | Pate
Quantity
NOTES

LEAD TIME LCD MODULES
1) Counter drawing: 7~14 days after price confirmed.

2) Samples: 45~60 days after counter drawing approved.
3) Mass production: 45~60 days after sample approved.
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UKAS
e
001 001
IATF CERT. No. : 0011847 CERT. No. : H002005 CERT. No. : 946535
(ISO/TS16949) (ISO14001) (IS09001) (TL9000)

TRULY"

http://www.truly.com.hk

HEAD OFFICE :
TRULY SEMICONDUCTORS LIMITED
2/E, Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong.
Tel: (852) 2487 9803 (20Lines)  Fax: (852) 2480 0038, 2422 7668
E-mail: led@truly.com.hk

EUROPE OFFICE :

TRULY (EUROPE) GMBH
Hanns-Martin-Schleyer-Str 26, D-47877 Willich-Munchheide II, Germany.
Tel: 0049-(0) 2154-95450  Fax: 0049-(0) 2154-95 45 44
E-mail: info@truly.de
Website: www.truly.de

ASIAN OFFICES :
JAPAN OFFICE :
Rm.3003, 30F, West WBG, 2-6 Nakase, Mihama-ku Chiba-shi, Chiba, Japan.
Tel: 043-213-7161 Fax: 043-213-7163
E-mail: m-akiba@truly.co.jp

CHINA FACTORY :
North of the Dong Chong Road, Industrial Area, Shanwei Shi, Guang Dong Province, China.
Tel: (0660) 337 2777 (6 Lines)  Fax: (0660) 336 3156, 338 0882
E-mail: trulyled@pub.shanwei.gd.cn

BEIJING OFFICE :
Tel: (010) 8518 1436, 8148 1437, 8518 1438, 8518 1723 Fax: (010) 8518 5075
E-mail: truly@public.bta.net.cn

SHENZHEN OFFICE :
Tel: (0755) 8328 3792 (4 Lines) ~ Fax: (0755) 8328 3773
E-mail: trulyled@public.szptt.net.cn

SHANGHAI OFFICE :
Tel: (021) 3306 3208 Fax: (021) 6375 6266
E-mail: trulyled@sh163.net



