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1. GENERAL AND CHARACTERISTICS

Dot Matrix Format 240 x 128 dots
Controller IC T6963C or equivalent
Dimensional Outline 144.0W x 104.0H x 13.0D mm
Viewing Area 114.0W x 61.0H mm
Active Viewing Area 105.56W x 56.28H mm
Dot Pitch 0.44W x 0.44H mm

Dot Size 0.40W x 040H mm

LMG-SS24E12DL GY STN, Gray, 1/128 Duty, 1/12 Bias, 6 O' clock, LED Backlight (Color isY ellow Green)
LMG-SS24E12DLYY STN, Yelow Green, 1/128 Duty, 1/12 Bias, 6 O clock, LED Backlight (Color isY ellow Green)
LMG-SS24E12DLGW  |STN, Gray, 1/128 Duty, 1/12 Bias, 6 O' clock, LED Backlight (Color isWhite)
LMG-SS24E12DLYW  |STN, Yellow Green, 1/128 Duty, 1/12 Bias, 6 O' clock, LED Backlight (Color is White)
LMG-SS24E12DL GB STN, Gray, 1/128 Duty, 1/12 Bias, 6 O' clock, LED Backlight (Color isBlue)
LMG-SS24E12DL YB STN, Yelow Green, 1/128 Duty, 1/12 Bias, 6 O clock, LED Backlight (Color isBlue)
LMG-SS24E12DLNW  |STN, Blue, 1/128 Duty, 1/12 Bias, 6 O clock, LED Backlight ( Color is White)
LMG-SS24E12DFNW  |STN, Blue, /128 Duty, 1/12 Bias, 6 O' clock, CCFL Backlight ( Color is White)
LMG-SF24E12DLGW |FSTN, Gray, 1/128 Duty, 1/12 Bias, 6 O' clock , LED Backlight ( Color is White)
LMG-SF24E12DLGB  |FSTN, Gray, 1/128 Duty, 1/12 Bias, 6 O' clock , LED Backlight ( Color is White)
LMG-SF24E12DLNW  |FSTN, Black, 1/128 Duty, 1/12 Bias, 6 O' clock, LED Backlight ( Color is White)
LMG-SF24E12DFNW  |FSTN, Black, 1/128 Duty, 1/12 Bias, 6 O' clock, CCFL Backlight ( Color is White)

2. ABSOLUTE MAXIMUM RATINGS:
2.1 Electrica absolute maximum rating

ITEM SYMBOL MIN MAX UNIT

Logic Circuit Supply Voltage Vpp - Vss 0 7.0 \Y,
LCD Driver Circuit Supply Voltage Vob - Vee 0 15.0 \Y
Input Voltage \ Vs Vbp \Y,
Operating Temperature Top -20 +70
Storage Temperature Tsr -30 +80
2.2 Environmental absolute maximum ratings

ITEM OPERATING STORAGE COMMENT

MIN MAX MIN MAX
Ambient Temperature 0/-20 50/70 -10/-30 60/80 Norm/Extended Note (1)
Humidity Note (2) Note (2) Without condensation
Vibration -- 4.9m/s® -- 19.6m/s”  |[XYZ directions
Shock - 29.4m/s’ - 490.0m/s’ |XYZ directions
Note (1) Taat60 : S50HRMAX
Note (2) Ta 40 : 90% RH MAX
Ta 40 : Absolute humidity must be lower than the humidity of 90% at 40

(Notel) Definition of response time and measuring condition. Response time should be measured at
the point of the most smallest responsein all segments under the following condition.

a  Temperature 25
b)  Framefrequency 64 Hz
. - N ¢) Viewingangle 0 =0°, @ =0°
+Vop UfF
0 [] 11 Hl T 1 [
oo oo Al J 7]
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(Note2) Definition of viewing angle
Front-Rear direction Right-L eft direction
0 2 2 Qo1
Ap)
01
[ | [ ]
| I | |
Rear Front L eft Right
3. ELECTRICAL CHARACTERISTICS
Vss =0V, Ta=25
ITEM SYMBOL CONDITION MIN TYP MAX UNIT
Logic Circuit Power Supply Vop - Vss -- 4.75 5.0 5.25 V
LCD Driver Power Supply Vop - Vee -- -- 9.0 -- V
Input Voltage ViH Vpop=5V * 0.7*Vpp -- Vop V
\in 0.25 0 -- 0.3*Vpp \Y
Power Supply Current Iob Vpp =5V -- -- 12.0 mA
lee Vee =-10V -- -- 2.0 mA
4. ELECTRO-OPTICAL CHARACTERISTICS
ITEM SYMBOL CONDITION MIN TYP MAX UNIT REF.
Rise Time Tr 25 -- 396 -- mS Note 1
Fdl Time Tf 25 -- 109 -- mS Note 1
Contrast Cr 25 -- 12.3 -- -- Note 3
Viewing Angle 0 25 & 50 -- -- DEG Note 2
0l 02 Cr 3 -- 40 -- DEG Note 2
Frame Frequency Ff 25 -- 64 -- Hz --
Note1&2 : See previous page.
Note 3 Contrast ration isdefined under the following condition.
Cr = reflectance value of non-selected condition + reflectance value of selected condition.
(8 Temperature................ 25
(b) Framefrequency............ 64 Hz
(c) Viewingangle................ 0 =0°, @ =0°
(d) Operatingvoltage........... 12.5v
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5. BLOCK DIAGRAM AND POWER SUPPLY Http://www. 100y. com. tw
Com IC i
DBO-DB7 —=] LCD
l 48 240 X 128 Dots
/WR Control Com IC |
/RD—= 1C 80 80 80
c/D—— TE963C
Fo SEG SEG SEG
IC IC IC
/CS—
/RESET 8K SRAM
VDD
VDD VDD
VSS gowelr LCM
Vo upply S24B12
VEE \ | Vss S24E12
S24112
VR Vo
20K
Backlight 1_..B Kliaht S |
Backlight 2—|P@C€F9 R VEE

6. TIMING CHARACTERISTICS

C/D >ﬂ F<
' tCDS tCDH |
/CE
tCE,tRD, tWR
/RD, /WR
. tDS
DO—DY L
(WRITE) tDH
DO—-DY
(READ)
tACC | tQH
ITEM SYMBOL MIN TYP MAX UNIT
C/D Set Up Time tCDS 100 -- -- ns
C/D Hold Time tCDH 10 -- -- ns
/CE,./RD,/WR Pulse Width tCEtRD tWR 80 - - ns
Data Set Up Time tDS 80 -- -- ns
DataHold Time tDH 40 -- -- ns
Access Time tACC -- -- 150 ns
Output Hold Time tOH -- -- 50 ns
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7. DIMENSION OUTLINE AND PIN CONNECTIONS

144.00+0.5

B 4% 1 # #} 886-3-5753170
JUE 0 ) LT (i) 86-21-54151736
4% 7 HLF- (1) 86-755-83298787

Http://www. 100y. com. tw

138.00+0.3 3.00
o 130 00+0.3 700 10.5C MAX
R (V/A)114.00£0,3 1500 130 MAX
2 (D/A)105.58 19.22 490 — 16 740~ 1.60
4—03.00 ﬂ ﬂ
[ ] 'J]j = b
T
T N it B
9n ng8 A El | i \\
g8 883 2 ?__[ { N
RS 10T :
2 I;K 0.04H&" °©
- 0,40
= T h 2| = 0 A BLOCK
9~21.00 30 -5 9 ‘I]
¥ R8 (raagar) 2 EL OR NO FL OR LED
6o 108100 22.88 1314 & BACKLIGHT TYPE BACKUGHT TYPE
(2.54+9)
NO. SYMBOL FUNCTION NO. SYMBOL FUNCTION
1 FGND  |Frameground 11 DBO Databusline
2 Vs Ground potential (Logic) 12 DB1 Databusline
3 Vop Power supply for logic circuit 13 DB2 Databusline
4 Vo Power supply for LCD circuit 14 DB3 Databusline
5 /WR Datawrite 15 DB4 Databusline
6 /RD Dataread 16 DB5 Databusline
7 ICE Chip enable 17 DB6 Databusline
8 C/ID Command/Data 18 DB7 Databusline
9 Vee Negative voltage input 19 FS Font select H:6x8 L:8x8
10 /IRES Controller reset 20 N.C No connection

8. POWER SUPPLY FOR BACKLIGHT

ITEM L ED Backlight LED Backlight CCFL Backlight
Use Inverter Type -- -- SDEC-FL001-5A
Backlight Color Yellow Green Blue/ White White
Backlight Input \Voltage DC+4.2V DC+3.3V AC1K V
Backlight Frequency -- -- 30K Hz
Backlight Current 350 mA 240 mA --
Inverter Input Voltage -- -- DC+5V
Inverter Current Density -- -- 300 mA
Half-Life Time 30,000 HR. 20,000/ 10,000 HR. 10,000 HR.
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0. DISPLAY CONTROL INSTRUCTION Ji: 4% 1 B (1) 86-755-83298787

9.1 Command list

Http://www. 100y. com. tw

COMMAND OCDE D1 D2 FUNCTION
REGISTER 00100001 X adrs Y adrs CURSOR POINTER SET
SET 00100010 data OOH OFFSET REGISTER SET
00100100 Low adrs High adrs ADDRESS POINTER SET
CONTROL 01000000 Low adrs High adrs TEXT HOME ADDRESS SET
WORD 01000001 Columns OOH TEXT AREA SET
SET 01000010 Low adrs High adrs GRAPHIC HOME ADDRESS SET
01000011 Columns OOH GRAPHIC AREA SET
MODE 1000X 000 - - “OR’ mode
SET 1000X001 - - “EXOR mode
1000X011 - - “AND” mode
1000X 100 - - “TEXT ATTRIBUTE” mode
10000X X X - - Interna CG ROM Mode
10001X XX - - Externa CG RAM mode
DISPLAY 10010000 - - DISPLAY OFF
MODE 1001XX10 - - CURSOR ON, BLINK OFF
1001XX11 - - CURSOR ON, BLINK ON
100101XX - - TEXT ON, GRAPHIC OFF
100110XX - - TEXT OFF, GRAPHIC ON
100111XX - - TEXT ON, GRAPHIC ON
CURSOR 10100000 - - 1LINE CURSOR
PATTERN 10100001 - - 2 LINES CURSOR
SELECT 10100010 - - 3 LINES CURSOR
10100011 - - 4 LINES CURSOR
10100100 - - 5LINES CURSOR
10100101 - - 6 LINES CURSOR
10100110 - - 7 LINES CURSOR
10100111 - - 8 LINES CURSOR
DTAT 10110000 - - DATA AUTOWRITE SET
AUTO 10110001 - - DATA AUTO READ SET
READ/WRITE 10110010 - - AUTO RESET
DATA 11000000 data - DATA WRITE AND ADP INCREMENT
READ 11000001 - - DATA READ AND ADP INCREMENT
WRITE 11000010 data - DATA WRITE AND ADP DECREMENT
11000011 - - DATA READ AND ADP DECREMENT
11000100 data - DATA WRITE AND ADPNONVARIABLE
11000101 - - DATA READ AND ADPNONVARIABLE
SCREENPEEK 11100000 - - SCREEN PEEK
SCREEN 11101000 SCREEN COPY
COPY
11110X XX - - BIT RESET
11111XXX - - BIT SET
1111X000 - - BITO (LSB)
1111X001 - - BIT1
BIT 1111X010 - - BIT2
SET/ 1111X011 - - BIT3
RESET 1111X100 - - BIT4
1111X101 - - BIT5
1111X110 - - BIT6
1111X111 - - BIT7 (MSB)

Notel:  Statuscheck between all commandsand dataisrecommended , though execution timefor several
commands ar e specified in above command list.
For the commandswith “ status check” in execution time, execution time does not specified becauseit is
infunced by internal situation of controller LSI.
2: Incaseof 2 screen mode, Screen copy command cannot be used.
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9.2.1 Register set
CODE FUNCTION D1 D2
00100001 21H CURSOR POINTER SET X address Y address
00100010 22H OFFSET REGISTER SET DATA OOH
00100100 24H ADDRESSPOINTER SET LOW address HIGH address

A) CURSOR POINTER SET

The position of cursor isspecified by X ADRS, Y ADRS, The cursor position ismoved only by this command.
The cursor pointer doesn‘ t have the function of increment and decrement. The shift of cursor are set by this
command.

X ADRS, Y ADRS ar e specified following
X ADRS OOH~4FH (lower 7bitsarevalid)
Y ADRS OOH~1FH (lower 5bitsarevalid)

1) 1 screen drive 2) 2 screen drive
X ADRS 00~4FH X ADRS 00~4FH

Y ADRS 00H~OFH Y ADRS 00H~OFH upper screen

Y ADRS 10H~1FH lower screen

B) OFFSET REGISTER SET

The offset register isused to determine external character generator RAM ar ea.

C) ADDRESSPOINT SET

Theaddress point set command isused to indicatethe start addressfor writing (or read ) to external RAM.

9.2.2 Control word set

CODE FUNCTION D1 D2

01000000 40H TEXT HOME ADDRESS SET Low address High address
01000001 41H TEXT AREA SET Columns 00H
01000010 42H GRAPHIC HOME ADDRESSSET  Low address High address
01000011 43H GRAPHIC AREA SET Columns 00H

The home address and column size are defined by this command.
A) Text home address set

The starting address of external display RAM for Text display isdefined by thiscommand. The text home
address showsthe left end and most upper position.

Therelationship of external display RAM addressand display position

TH TH+CL
TH+TA TH+TA+CL
(TH+TA) +TA TH+2TA+CL
(TH+2TA) +TA TH+3TA+CL
TH+ (1) TA TH+ (n1) TA+CL
TH: Text Home address TA: Text Areanumber (columns)
CL: Columnsarefixed by hardware, pin-programmable
ex) Text homeaddress = 0000H Text area = 0020H
MD2=H, MD3=H :32 columns
DUAL=H,MDS=L,MDO=L, MD1=H :4lines
0000H 0001H 001EH 001FH
0020H 0021H 003EH 003FH
0040H 0041H 005EH 005FH
0060H 0061H 007EH 007FH

PAGE 7 (LMG-S24E12 Serial)
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Graphic home addr ess set

The starting address of external display RAM for Graphic display isdefined by this command.
The graphic home address showsthe left end and most upper line.

Therelationship of external display RAM address and display position

GH GH+CL
GH+GA CH+GA+CL
(GH+GA)+GA GH+2GA+CL
(GH+2GA)+GA GH+3GA+CL
GH+(n-1)GA GH+(n-1)GA+CL

GH: Graphic Home address GA: Graphic areanumber (columns)

CL: Columnsarefixed by hardware. (pin-programmable)

Graphic home address=  0000H Graphic area = 0020H

MD2=H, MD3=H :32 columns

DUAL=H,MDS=L, MD0=M, MD1=H :2lines
0000H 0001H 001EH 001FH
0020H 0021H 003EH 003FH
0040H 0041H O005EH 005FH
0060H 0061H 007EH 007FH
0080H 0081H 009EH 009FH
00AQOH 00A1H OOBEH 0OBFH
00COH 00C1H O00DEH 00DFH
OOEOH 00E1H OOFEH OOFFH
0100H 0101H 011EH 011FH
0120H 0121H 013EH 013FH
0140H 0141H 015EH 015FH
0160H 0161H 017EH 017FH
01A0H 01A1H 01BEH 01BFH
01COH 01C1H 01DEH 01DFH
O1EOH O1E1H O1FEH O01FFH

Text area set

The columns of display are defined by the hardware setting.  Thiscommand can be used to adjust
columns of display.

LCD size: 20 columns, 4 lines

Text home address= 0000H Text area = 0014H

MD2=H, MD3=H : 32 columns

DUAL=h, MDS=L, MDO=L, MD1=H :4lines

0000 0001 0013 0014 001F

0014 0015 0027 0028 0033

0028 0029 003B 003C 0047

663€ » (003D < 004+ ' 0050 005B
LCD

Graphic ar ea set

The columns of display are defined by the hardware setting.  Thiscommand can be used to adjust
columns of graphic display.

LCD size: 20 columns, 2 lines

Text homeaddress = 0000H Text area = 0014H
MD2=H, MD3=H : 32 columns
DUAL=H, MDS=L, MDO0=H, MD1=H : 2lines B 4% A M # 886-3-5753170
4% ) 1)) 86-21-54151736
JUE 4 Ol L (i) 86-755-83298787
Http://www. 100y. com. tw
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0000 0001 0013 0014 001F
0014 0015 0027 0028 0033
0028 0029 003B 003C 0047
003C 003D 004F 0050 005B
0050 0051 0063 0064 006F
0064 0065 0077 0078 0083
0078 0079 008B 008C 0097
008C 008D 009F 00A0 00AB
00A0 00A1L 00B3 00B4 00BF
00B4 00B5 00C7 00C8 00D3
00C8 00C9 00DB 00DC 00E7
00DC 00DD O0EF 00F0 00FD
00F0 00F1 0103 0104 011F
0104 0105 0127 0128 0123
0118 0119 012B 012C 0137
012C 012D 013F 0140 014B
> LCD < '

Theaddressin graphic area can be continuous and RAM ar ea can be used without ineffective area, if graphic
area isdefined the same number asthe actual column number of L CD display.

9.2.3 Mode set

CODE
1000X 000
1000X001
1000X011
1000X 100
10000X XX
10001XXX

ex)

=Illlllllollllllll

o

EEEEEEENE SEEEEEENEER
IIIIIIIIZIIIIIIII
EEEEEEEEOEEEEEEER

;U:Illlllll%llllllll
EEEEEEER

Note: Only text display isattributed, because attribute dataislocated in graphic RAM area.

FUNCTION

“OR” mode

“EXOR” mode

“AND” mode

“TEXT ATTRIBUTE” mode

internal character generator mode
external character generator mode

Thedisplay mode isdefined by thiscommand. The display mode doesn’ t change until thiscommand is sent.
Logically “OR”,“EXOR”,“AND” of text and graphic display can be displayed. When internal character generator
modeis selected, character code 00H~7FH are selected from built-in character generator RM. The character code
80H~FFH are automatically selected from external character generator RAM.

A) Attributefunction
“Reversedisplay”, “ Character blink” and “Inhibit” arecalled “ Attribute’. The attribute dataiswrittenin

the graphic ar ea defined by Control word set command. The mode set command selects

oooooomen
oooooomen
Oemememmnm[]
oooooomen
oooooomn

fO00000o0oo4qoooooooo
DDDDDDDDQDDDDDDDD
Oooooooo~oooooooog

>
=z
w)

000000 mO
oooooomO
Ommemmmn[]
oooooom
oooooom

and graphic di splay cannot be displayed.
Theattribute data of the 1st character in text areaiswritten at the 1st 1 bytein graphic area, and attribute
data of n-th character iswritten at the n-th 1 bytein graphic area. Attribute function isdefined asfollows:

B 4% H # #} 886-3-5753170

JE 4% 1) (i) 86-21-54151736

VR4 ) HL (i) 86-755-83298787
Http:

www. 100y. com. tw

EEEEEEER
EEEEEERER
EEEEEEER
EEEERERE[(N
EEEEERE(N
000000 m
EEEEERE[(N
EEEEERE[(N

“EXOR”

| Attribute RAM 1 Byte

| x | x | X [ x| 3] @ |d| d |

d3 d2 di do FUNCTION

0 0 0 0 |norma display

0 1 0 1 |reversedisplay

0 0 1 1 [inhibit display

1 0 0 0 |blink of normal display

1 1 0 1 |blink of reverse display

1 0 1 1 |blink of inhibit display
X:don'tcare

PAGE 9 (LMG-S24E12 Serial)

text display only



User
新建印章


B 4% A # 4} 886-3-5753170
Bl S (L) 86-21-54151736
Jik 4 h B G54 86-755-83298787

9.2.4 Display mode

CODE FUNCTION

10010000 display off Http://www. 100y. com. tw
1001XX10 cursor on, blink off
1001XX11 cursor on, blink on
100101XX text on, graphic off
100110XX text off, graphic on
100111XX text on, graphic on

[1]0/0]1]d3][d2|d1]dO]
[

cursor blink on: 1, off: 0
cursor display on: 1, off: 0
text display on: 1, off: 0
graphicsdisplay on: 1, off: 0

Note: It isnecessary toturn on “text” display* and " graphic display” in following case.
1) Combination of text/graphic display
2) Attributefunction

9.2.5 Cursor pattern select
CODE FUNCTION CODE FUNCTION
10100000 1linecursor 10100100 5linescur sor
10100001 2 lines cur sor 10100101 6 lines cur sor
10100010 3linescursor 10100110 7 lines cur sor
10100011 4 lines cur sor 10100111 8 linescursor

When cursor display is ON, thiscommand selectsthe cursor pattern from 1lineto8lines. The
cursor addressisdefined by cursor pointer set command.

oooooooo oDooooooo EEEEEEER

Ooooooooo O00ooooogog EEEEEEER

ODooooooo oDooooooo EEEEEEER

OooOoooooo Oo0oooogg EEEEEEER

ODooooooo oDooooooo EEEEEEER

OooOoooooo O00oooogg EEEEEEER

gooooooo E R EEEEER E E EEEEER

E R EEEEER E R EEEEER E E EEEEER

1linecursor 2 lines cur sor 8linescursor
9.2.6 Data auto read/write

CODE FUNCTION

10110000 BOH data autowrite set

10110001 B1H data autoread set

10110010 B2H auto reset

Thiscommand is convenient to send full screen data from external display RAM. After setting auto mode, “ data
write (or read)” command is not necessary between each data. “ Data auto write (or read)” command should follow
the“ Address pointer set” and address pointer isautomatically increment by +1 after each data“auto reset” is
necessary to return normal operation because all dataisregarded “display data” and no command can be accepted
in the auto mode.

Note: Statuscheck for auto mode (STA2, STA3 should be checked between each data. Auto reset should be
performed after checking STA3=1 (STA2=1).

Refer following flow chart.

AUTO MODE START

STATUS CHECK 1

[ DISPLAY DATA SEND ]
|

LOWER ADDRESS DATA [ STATUS CHECK 2
|

STATUS CHECK 1 [ DISPLAY DATA SEND ]
[ T

|
[ STATUS CHECK @2 ]
[

STATUS CHECK 1
I [ AUTO RESET B2H

ADDRESS POINTER SET 24H
|

STATUS CHECK 1] [__END ] [STATUS CHECK 2

STATUS CHECK 1
|

DATA AUTO WRITE BOH

[ |
[ |
[ |
[ |
[ UPPER ADDRESS DATA ]
[ l |
[ |
[ |
[ ]
[ |

[
STATUS CHECK 2

PAGE 10 (LM G-S24E12 Serial)
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9.2.7 Dataread write

CODE FUNCTION OPERAND
11000000 COH DATA WRITE AND ADP INCREMENT data
11000001 C1H DATA READ AND ADP INCREMENT -

11000010 C2H DATA WRITE AND ADP DECREMENT data
11000011 C3H DATA READ AND ADP DECREMENT S
11000100 C4H DATA WRITE AND ADP NONVARIABLE data
11000101 C5H DATA READ AND ADP NONVARIABLE <

Thiscommand isused for datawritefrom MPU to external display RAM to MPU. Datawrite/read should be
executed after setting address by address pointer can be automatically increment or decrement by setting this
command.

Note: Thiscommand isnecessary for each 1 byte data. Refer following flow chart.

| DATA WRITE START |
|

| STATUS CHECK 1 | | STATUS CHECK 1 |
| |

| LOWER ADDRESS DATA | | DATA WRITE COH |

| STATUS CHECK 1 | END

| UPPER ADDRESS DATA |

| STATUS CHECK 1 | | DATA READ |
| |
| ADDRESS POINTER SET 24H | | ADDRESS POINTER SET |
| STATUS CHECK 1 | | STATUS CHECK 1 |
| |
| WRITE DATA SET | | DATA READ CIH |
. END
9.2.8 Screen peek
CODE FUNCTION OPERAND
11100000 EOH screen peek -

Thiscommand isused to transfer displayed 1 byte data to data stack, and this 1 byte data can beread from M PU by
data access.

Thelogical combination data of text and graphic display on L CD screen can beread by thiscommand. The status
(STAG6) should be checked just after “screen peek” command. If the addresscommand isnot in graphic area, this
command ignored and status flag (STAG) is set.

Refer following flow chart.

| SCREEN PEEK START f—
|

| STATUS CHECK 1 | | WRITE DATA SET |

| LOWER ADDRESS DATA | | STATUS CHECK 1 |
| |

| STATUS CHECK 1 | | SCREEN COPY EOH |

| UPPER ADDRESS DATA |

| STATUS CHECK 1

| ADDRESS POINTER SET 24H | | STATUS CHECK 1 |
| STATUS CHECK 1 | | DATA ACCESS |
ﬁ
PAGE 11 (LM G-S24E12 Serial) B 43 A M 886-3-5753170
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9.2.9 Screen copy JPE 4% F7 HL T (1) 86-755-83298787
CODE FUNCTION OPERAND Http://www. 100y. com. tw
11101000 E8H SCr een copy -

Thiscommand isused to copy displayed 1 linedatato graphic area. The start point of 1 linedatain thescreenis
determined by the address pointer.

Note:a) When the attribute of text is used thiscommand cannot be used. (because attribute dataisin the graphic
area.)
b) In case of 2 screen drive, thiscommand cannot be used. (because T6963c cannot separ ate upper screen data
and lower screen data.)

Refer following flow chart.

| SCREEN PEEK START f—

| STATUS CHECK 1 | | STATUS CHECK 1 |
| LOWER ADDlRESS DATA | | WRITE DlATA SET |
| STATUS CHECK 1 | | STATUS CHECK 1 |
| UPPER ADDRESS DATA | | SCREEN COPY EOH |
| STATUS CHECK 1

| ADDRESS POINTER SET 24H |

STATUS CHECK
STA0/1=11STA6=07

YES

9.2.10 Bit set/reset

CODE FUNCTION CODE FUNCTION
11110XXX bit reset 1111X011 bit 3
11111IXXX bit set 1111X100 bit 4
1111X000 bit 0 (L SB) 1111X101 bit 5
1111X001 bit 1 1111X110 bit 6
1111X010 bit 2 1111X111 bit 7

Thiscommand isused to set or reset a bit of 1 byteis specified by address pointer. Plural bitsin the 1 byte
data cannot be set/reset at atime.

Refer following flow chart.

| SCREEN PEEK START |

| STATUS CHECK 1 | | ADDRESS POINTER SET 24H |
| LOWER AD]JlRESS DATA | | STATUS lCHECK 1 |
| STATUS CHECK 1 | | WRITE DATA SET |
| UPPER ADDlRESS DATA | | STATUS lCHECK 1 |
| STATUS CHECK 1 | | BUT SET (RESET) |

i END
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9.3 Howchart of communications with MPU
9.3.1 Status Read
Befor e sending data (read/write), command it isnecessary to check the status.
A) Status Check
Status of T6963C can beread from data lines.

B 4% &1 # #} 886-3-5753170

4% ) WL (L) 86-21-54151736

JH: 4% J7 WL (5 81) 86-755-83298787
Http:

www. 100y. com. tw

RD =L, WR=H, CE=L, C/D=H, DO0~7->Statusword T6963C. Statusword format isfollowing.
MSB LSB
STA7 STA6 STA5 STA4 STA3 STA2 STAl STAO
D7 D6 D5 D4 D3 D2 D1 DO
STAQ check capability of command execution 0: disable l:enable
STA1 check capability of dataread/write 0: disable l:ienable
STA2 check capability of auto mode data read 0: disable l:enable
STA3 check capability of auto mode datawrite 0: disable l:enable
STA4 not use
STAS check capability of controller operation 0: disable l:enable
STA6 error flag. using screen peek/copy command 0: no error
STA7 check the condition blink 0: display off 1:normal display
Note: 1. It isnecessary to check STAO and STA1 at the sametime. Theerror ishappened by sending data at

executing command.
2. The status check will be enough to check STAO/STAL.
3. The STA2/STA3 arevalid in auto mode STAO/STAl areinvalid.

Status checking flow

| STATUS | pUTO MODE STATUY
[ [

T

YES
RETURN |

| RETURN | |

4. It isimpossibleto save status check in the case of command that isMSB 0. To havethe delay time
cannot

be save status check. Theinterrupt of hardwareishappened at the end of lines. If command of MSBO is

sent in thisperiod, the command executing iswaited. The state of waiting isnot known without to
check

status. The sending next command or dataisdisregarded or rewritesdata of waiting command

9.3.2 Data Set

In T6963C, the data have been set and command executes.
Theorder of procedur e of command sending

1) the case of 1 data

2) the case of 2 data

[ COMMAND SENDING | — COMMAND WRITE | [ COMMAND SENDING | —  DATA WRITE |
[ STATUS CHECK | END [ STATUS CHECK | [ STATUS CHECK |
[ DATA WRITE | [ DATA WRITE | | COMMAND WRITE |
| STATUSl CHECK }— | STATUSl CHECK |— END

Note: In case of over 2 data sending, the last data (or last 2 data) isvalid.
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9.4 Initidize

B 4 4 # #} 886-3-5753170
ey B ( ki) 86-21-54151736
4 ) L - () 86-755-83298787

Http://www. 100y. com. tw

Initialize of controller LSI T6963C isrequired for “Mode set”, “ Control word set” after power on. Followingis
the one example of initialize procedur e of 240x128 dots display (In case of 6x8 dots/font).

Command Sy DO [Note
Power on Power on
Hard reset (usereset terminal ) RESET="L" ( 1msec minimum after VDD>4.75V )
M ode set 1 10000000 “OR” mode
Control word set
Graphic home position set 0 00000000 graphic home address
( Graphic home position 000H ) 0 00000000
1 01000010 command
Number of graphic area set 0 00101000 number of area
( Graphic 40x6 dots) 0 00000000
1 01000011 command
Text home position set 0 00000000 text home address
( Text home position 1000H ) 0 00010000
1 01000000 command
Number of text area set 0 00101000 number of area
(text 40 column) 0 00000000
1 01000001 command
Initializeend , Data Write
Addresspointer set 0 00000000 graphic home address
(address pointer 0000H ) 0 00000000
1 00100100 command
Data Write ( graphic) 0 01010101 Data
1 11100000 command
0 10101010 Data
1 11100000 command
X XXX XX XXX
Address pointer set 0 00000000 text home address
(address pointer 1000H ) 0 00010000
1 00100100 command
Datawrite (text) 0 00110100 Data
1 11000000 command
0 00101111 Data
1 11000000 command
X XXX XXXXX
Display M ode Set ( text/graphic on) 1 10011100

Note 1:

“status check” should beinserted between all command and data.

2: Display mode set register iscleared ( no display mode) by thehard reset , and no display isappeared on

LCD pandl. And just after “Display M ode set 9CH”, written data isdisplay on

10. CG ROM PATTERN

the LCD.

ILSB

=2ol1|lze|s|lals|s|7|8|lo9|A|B|C|D|E|F
o =1 o ﬁ T R e e e D e e
3 | ﬂﬁm gL ﬂ ; ﬁﬁ ﬁ H
2 BENE e F 8 E LR RS
5 B8 R il i :
i A A S S B e S g 3
v R o o e e e e e ] G E 2R
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11. RELIABILITY CONDITION

TN Type STN Type
Normal Temp. Wide Temp. Normal Temp. Wide Temp.
Viewing Horizontal @ +30° +30° +30° +30°
Angle Vertical © () 10°to 30° 10°to 30° -10°to 40° -10°to 40°
Operating Temperature -10to 70 -25t0 80 0to 50 "-20t0 70
Storage Temperature -20t0 80 -35t090 -20t0 70 "-30to 80
High Temperature (Power Off) 240 Hours 240 Hours 240 Hours 240 Hours
@70 @90 @65 @75
Low Temperature (Power Off) 240 Hours 240 Hours 240 Hours 240 Hours
@-20 @-35 @-15 @-25
High Temperature (Power On) 240 Hours 240 Hours 240 Hours 240 Hours
@70 @80 @60 @70
Low Temperature (Power On) 240 Hours 240 Hours 240 Hours 240 Hours
@-10 @-25 @-10 @-20
High Temperature & High Humidity 55 /90%RH 75 /90%RH 45 /90%RH 65 /90%RH
240 Hours 240 Hours 240 Hours 240 Hours
Thermal Shock A| 60min@-20 60min@-35 60min@-20 60min@-30
5 Cycle B B 5min@25 5min@25 5min@25 5min@25
A |_,_|_ C| 60min@70 60min@90 60min@70 60min@80
Expected Lift 50,000 Hours 50,000 Hours 50,000 Hours 50,000 Hours

“Wide temp. version may not available for some pr oducts, Please consult our salesengineer or respresentative.

12. FUNCTIONAL TEST & INSPECTION CRITERIA

12.1Sample plan
Sample plan according to MIL-STD-105D level 2, and acceptance/r gjection criteriais.
Baseon: Major defect : AQL 0.65 Minor defect : AQL 25

12.2Inspection condition
Viewing distance for cosmetic inspection is30cm with bare eyes, and under an environment of 800 lus
(20W) light intensity. All direction for inspecting the sample should be within 45° against perpendicular
line.

12.3Definition of Inspection Zonein LCD

ZoneA: Character / Digit area
ZoneB: Viewingareaexcept ZoneA (ZoneA + ZoneB = minimum Viewing area)
ZoneC: Outsideviewing area (invisible area after assembly in customer’ sproduct )

Note: Asageneral rule, visual defectsin Zone C are permissible, when it isno trouble for quality
and assembly of customer’ s product.
12.4 Magjor Defect
All functional defects such asopen ( or missing segment ), short, contrast differential, excess power
consumption, smearing, leakage, etc. and overall outline dimension beyond the drawing. Are classified
asmajor defects.

B 4% 5 # ¥} 886-3-5753170
JESE ) L (Ei) 86-21-54151736
J: 4 1 B () 86-755-83298787
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12.5Minor Defect
Except the M ajor defectsabove, all cosmetic defectsare classified as minor defects.

Item No Item to be I nspection Standard Classification of defects|
I nspected
1. Spot defect Zonesize (mm) Acceptable Qty Minor
( Defectsin spot A | B C
from) ® 015 Acceptable (clutering of spot not  |Accepta
allowed ) -
015 & 0.20 1 2 ble
020 ¢ 0.25 0 1
® >0.25 0 0
Remarks : for dark/white spot, size @ isdefinedas @ =1/2(X+Y)
2. Line defect Size (mm) Acceptable Qty Minor
( Defectsinline L W Zone
form) Length Width Al B C
Accep- W 0.02 Accep- Accep-
table table table
L 30 W 0.03 2
L>25 W 0.03 0
L 30 0.03<wW 0.05 2
L>25 0.03<W 0.05 0
W>0.05 Counted as spot defect
(Followsitem 12.5.1)
Remarks.The total of spot defect and line defect shall not exceed
four.
3. Orientation defect Not allowed inside viewing area ( Zone A or Zone B ) Minor
(suchas
misalignment of
L/C)
4, Polarizing 12.5.4.1 Polarizer Position Minor
1.Shifting in Position Should not exceed the glass outline dimension.
2.Incomplete covering of the viewing area due to shifting isn’t
allowed
12.5.4.2 Seratches, bubble or dent on Glass/Polarizer/Reflector,
Bubble between Polarizer & Reflector/Glass:
Size (mm) Acceptable Qty
Zone
A | B C
o 020 Acceptable Accep-
0.20<d 0.50 3 table
0.50<¢  1.00 2
@ >1.00 0
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