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APPLICATION
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NIPPON SHEET GLASS CO.Ltd.to system elektronik GmbH
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1. General specifications

Items Contents
dimensional out line 129.0 X 1045 [(mm
active area 95.96 X 76.76 _[mm
viewing arca 101.0 x 82.0 fmm]
display contents [ pixels ] 160 (W) x 128 (H
dote size 0.56 X (.56 mm|
dote pitch 0.60 X 0.60 mm
display mode Viewing direction 6 o'clock, STN Grav mode .positive type
circuit X-driver,Y-driver,Pover supply circuit.
LCD controller (T6963C) .RAM (8k bytes)
interface CE. WR, _RD. C/D_RESET. Data (D8 ~ D7)

2. Absolute maximum ratings

ltem symbol Absolute maximum ratings unit note
min max
supply voltage Vop 0 7.0 \'
Vop-VEt: 0 24.0
input voltace VIN -0.3 Vbp-0.3 \'
storage temperature Top -20 60 C
operating temperature Tstg 0 50
humidity - 10 90 %RH P

i

3 wet bulb temperature should be 20 C max.,and no condensation of water .




3, Electrical specications

( Conditions: Ta=25 C )

Item symbol conditions specifications unit
min typ max
Vop 4,75 5.0 525 Y
supplay voltage VEE P -8.5 7.5 -6.5
VEL fEL=500 Hz 80 110 130 Vrms
ELDriving feL 300 500 1000 Hz
Frequency
inputr voltape "H" Vil 2.8 - - Y
input voltage “L" ViL - - 0.8
output voltage "H" VoH 4.7 - - Y%
output voltage "L" VoL - - 0.3
Iop Vpp=5.0V - - 23.0 mA
-lgE VEe=-8.5 - - 2.0
current consumption lEL VEL=110V - - 18.0 mArms
: fEL=500Hz

3 Power supply for contrast control

Contrast control power supply Vee shall be variable for contrast and viewing angle control,and for
temperature copensation. recommended Ve (typical value) is as follows at each temperature.

4, Optical specications”

temperature (°C ) | Vop-Ves(V) (tvp)
0 13.8
25 12.5
50 10.8

(Ta=25 C Vppo=5.0.VeE : at the voltage for Kmex between -6.5~8.5)

Item symbol condition specifications unit | note

min tvp max
viewing angle g u ¢=0" K= 13 40 - - deg. | 1,2
. 6 n ¢ =180 " K= 13 15 - - )

contrast ratio K 25 4.0 - 3

response time rr ¢=0" ,8=0" - 200 350 ms 3,4

7 d - 200 350

¢=0" ,6=0"°
Luminance VeL=110V 4,0 6.0 - led/en *| 3,6
fE1L.=500Hz
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5 . Dimensional Outline
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6.

Interface
6.1 Interface Connection

Pin No. Signal Function
1 FGND Frame ground ]
© 2 GND Ground (signal ground)
3 VoD Power supply for logic
4 Ver Power supply for LCD drive (should be variable)
5 WR Data write (write data to the module at "L")
6 RD Data read (read data from the module at "L")
7 CE Chip enable for the module
8 c/D WR="L":C/D="H"; command write, C/D="L"; data write
RD="L":C/D="H";status read,C/D="1";data read
9 NC No connection
10 RESET | Module reset (controller reset)
11 DO Data input/output (LSB)
12 D1 Data input/output
13 D2 Data input/output
14 D3 Data input/output
15 D4 Data input/output
16 D5 Data input/output
17 D6 Data input/output
18 D7 Data input/output (MSB)
18 NC No connection |
20 NC No connection
21 VeL Power supply for EL drive (only for the LCD module
with EL backlight) |
22 VELG Powér supply for EL drive (only for the LCD module
with EL backlight)




6.2 Block Diagram of NTM164M21 (TLX-1013-E0) and NTM164M01 (TLX-1013-30)

. dg ‘/0\
Do Do to 8 to
Dy D7 T6963C
a
tol ':g RAM
adyy L2 /|Ay, (BKB)
a«}g Ay
S —— L S w— L
.ce (41
c% ——-EE ED v X-dri
, C/6 nscp ! river X-driver
RESEY CDA%z Control Lines ), ____;>
Cel J\ao/b ' J\ty/
: 11
Y- 160 x 128 Pixel
GND o] . ixels
driver P LCD Panel EL
v Power
0o - Supply —
v Circuit — e O R~
EE = N R
ey —
X-driver X-driver
VEL
VELe

(EL: Only for TLX-1013-EQ)




6.3 Signal Timings

Specifications
Item Symbol Unit
Min. Max.
Cc/D Sset Up Time teps 100 - ns
C/E Hold Time tepy 10 - ns
CE, RD, WR teeg, trD 80 - ns
Pulse Width twr
Data Set Up Time tps 80 - ns
Data Hold Time tpH 40 - ns
Access Time tace - 150 ns
Output Hold Time toH 10 50 ns
Conditions: Vpp = 5+0.26 V, GND = 0 V, Ta = 0 to 50°C
Fig. 4.6 Bus Timing
e/ * F(
tcps teon
L J
[
X, 7
tce, tRo, twr
D, R \
X vy
1 tos
Dy to Dy i )J'?-—————
(WRITE) ton
Do to 07
{READ) /
tacc toH




6.4 In case of 2 screen drive modules
TLX-1013 and TLX~-1013-E0 is driven as 2 screen, so the
relationship between display memory address and display
position on LCD modules is shown in Figs. | and 2
Fig. 1 Text Display
o
TH TH+1H TH+TA-2H TH+TA-1H
TH+TA TH+TA+1H TH+2TA-2H TH+2TA~1H
L L
TH+6TA TH+6TA+1H TH+7TA-2H TH+7TA-1U
TH+TTA TH+TTA+1H TH+8TA-2H “TH+8TA-1H 16 Lines
TH+8000H TH+8000H+1H TH+8000l+TA-2H TH+8000H+TA-1H
TH+8000H+TA TH+8000H+TA+1H TH+8000+2TA-2H TH+8000H+2TA-1H
TH+8000H+6TA |TH+8000H+6TA+1H TH+8000H+TTA-2H |TH+8000+7TA-1H
TH+8000H+7TA |TH+B8000H+7TA+1H )TH+8000H+8TA~2H TH+8000+48TA-1H
20 Cha‘ra\cters
Fig. 2 Graphic Display
GH GH+1H ‘| GH+GA-2H GH+GA+1H
GH+GA GH+GA+1H GH+2GA-2H GH+2GA-1H
GI+62GA GH+B82GA+1H GH+63GA-211 GH+63GA-111
GH+63GA GH+B3GA+1H GH+64GA-2H GH+B84GA-1H 128Plxels
GH+8000H GH+8000H+1H GH+8000H+GA-2H GH+8000H+GA~1H
GH+8200H+GA |GH+BOOOH+GA+1H GH+8000H+2GA-2H |GH+8000H+2GA-1H
~
GH+800011+62GA | GH+8000H+62GA+1H GH+8000H+63GA-2H|GH+8000H+63GA-1H
GH+8000H+63GA |GH+8000H+63GA+1H , )GH+8000H+64GA~2H GH+8000H+64GA-1H
160 Pixels




Text Display

Graphic Display

Pixels/ |Number of |Number of Text Area|Number of_ |Number of éraphic
character|Characters| Lines Horizontal|Vertical |Area GA
(Hex.) |Pixels Pixels (Hex.)

TLX-1013 8x8 20 16 14H 160 128 14H
TL.X-1013-E0
Note 1. In case of graphic display.

(8x8 pixels/character)

D7 | D6 | D5 D4 D3 | D2 D1 DO | ¢— Graphic Data

(MSB) | valid Data ———— (LSB)




6.5

O0O0OH

0B0O0OH
OAOOH
OCOGH

OFFFH

B0OOOH

8800H
BAOOH
BCOOH
8FFFH

Notes

In case of TLX-1013 and TLX-1013-E0 (2 screen drive)

Display RAM is built-in the module, and display data is
written to this display RAM. Built-in controller LSI T8963C
is automatically read from display RAM, and send data to LCD
drivers. "Control Word Set" command (Text Home Set, Text
Area Set, etc.) define the RAM area which is read by coén-—
troller LSI, so RAM map can be changed by user's preference.
If more than 1 screen can be stored in the RAM, vertical
scrolling and paging is easily performed by resetting text
home and/or graphic home address. These modules have 8K
byte RAM located at address O000H to OFFFH and B800O0H to
B8FFFH, and the following is an example of RAM mapping.

**% Example of RAM MAP #*x**

(Upper half screen)

Graphic RAM Area ‘Graphic home address 00001
(0000H to O7FFH: 2048 byte) graphic RAM for 16384 pixels
-Text home address O0AOOH (text

Attribute RAM Area RAM for 512 characters)

' ‘Offset register set D1 = "O1lH"
Text RAM Area (CG RAM for 128 characters)
CG RAM Area
(0CO0OH to OFFFH: 1024 byte)

(Lower half screén)

Graphic RAM Area
(8000H to 87FFH: 2048 byte)

Attribute RAM Area

Text RAM Area

Not used

"1: If graphic/text home address is specified only for upper
half screen, RAM map of lower half is automatically
fixed.

2: Above example of RAM map is for "CG ROM Mode", in case
of "CG RAM Mode" is selected, 204B byte CG RAM area, is
necessary. So above RAM map should be relocated.

-10-~-



6.6

Pin Setting of LCD Controller LSI (T6963C)

The pin setting of controller LSI (T6963C) is as follows:

Character Operating Fre-
Module No. |Display Size|Columns of|Font Number of jquency of Con-
(Number of |Display (pixels/ |Secreen troller T6963C
Row) character) (MHz)
8 lines 32 columns 8x8 1 screen
(64 pixels)
TLX-1021  frm—emmmeem e e e it SRR, 2.3+0.5
TLX-1021-E0 MDS="L" MD2="11" FSo="L" DUAL="H"
MD1="L" MD3="H" FS1="1L"
MDO:!ILII
16 lines 32 columns 8x8 2 screens
(128 pixels)
‘ (2 sereens)
TLX-1018 == oo o mee oo e e e o= 4.5540.5
TLX-1013-EO MDS="L" MD2="H" FS0="L" DUAL="L"
MD1="L" MD3="H" | FS1="L"
MDO‘:"L"
8 lines 64 columns 6x8 1 screen
(64 pixels) 8x8
P G B . S R s e e 4.5540.5
TLX-711A-E0O MDS="L" MD2="H" FS0="1" DUAL="H"
MDL="L" MD3="L"
MDO="L" (Note 1)
16 lines 32 columns 6x8 1 screen
(128 pixels) 8x8
TLX-1391 et e DT o o e 4.5540.5
TLX-1391-E0 MDS="H" MD2="H" FSo="L" DUAL="H"
MD1="L" MD3="H"
MDO="L" (Note 1)
16 lines 40 columns 6x8 1 screen
(128 pixels) 8x8
TLX-1301V  fmmmmmmm e m o e e - 5.7540.5
MDS="H" MD2="1" FSo="L" DUAL="H"
MD1="L" MD3="H"
MDO="L" (Note 1)
Note 1. In case of 6x8 pixels/character, FS1 is "H"., .In case of 8x8

pixels/character, FS1 is "L".

11—




7.
7.1
7.1.1

(1)

Communication Between CPU and Module
Control Sequence
Data Transmission Method
Built-in LCD controller T6963C is operating asynchronocusly
to CPU clock, and.following procedure is required for data
transmission between module and CPU.

Command with 2 byte data (2) Command with 1 byte data
> Status Read —> Status Read
No No
|YES | YES
Data Write D1 (lower 8 bit) Data Write D1
> Status>Read > Status Read
No No
. |YES | YES
Data Write D2 (upper B8 bit) Command Write

> Status Read -

No

IYES
Command Write

(3) Command with no data

—-> Status Read

No

| YES
Command Write



(4) Data Auto Write/Data Auto Read

STA2 or STA3 should be checked between all data and conimand.

(Refer 5.2.2.6

(8) Screen Peeking, Screen Copy

"Ddta Auto Write/Data Auto Read")

STA6 should be checked just after "Screen Peeking"/"Screen

Copy".

7.1.2 Status Read

(Refer 5.2.2.8/9 "Screen Peeking", "Screen Copy")

Status of controller LSI should be checked between all
command and data in order to complete communication with

Status can be read from 8 bit data lines (DO to D7) by
setting C/D="H", RD="L".

CPU.

STAO Check capability of instruction STAO0=0 : Disable

(Busyl) |execution =1 : Enable

STAl Check capability of data read or |[STA1=0 : Disable

(Rusy2) |data write = Enable

STA2 Check capability of data read STA2=0 Disable!

(DAVY) (only effective in auto mode) =1 : Enable

STA3 Check capability of data write STA3=0 : Disable

(RDY) (only effective in auto mode) =1 : Enable

STA4

STAS Check possibility of controller STA5=0 : Disable

(CLR) operation =1 : Enable

STAB Address pointer is out of graphic|STA8=1 Out of

(Error) |area on screen peeking and screen graphic

copy command area

STA7 Check the condition of blink STA7=0 : Display off

(Blink) =1 : Normal
display(on)

(Status Register)

STA7

STAB|STA5 |STA4 |STA3|STA2|STA1|STAO

MSB

LSB




7.2

7.2.1

Command

Command List

Command

Command code

D7

D6 |D5 |D4 |D3 {D2

D1

DO

Description

E{ggu%éon )
?Note 1?x.

Pointer Set

0} 1] 0| O[N2

N1

NO

N

b
z

OO

Cursor Pointer Set
Oftset Resister Set
Address Pointer Set

Status check

Control HWord
Set

N1

NO

N
Text Home Address Set
Text Area Bet

Graphic Home Address Set
Graphlc Ares Set

4
OO G | O~

Status check

Mode Set

CG N2

N1

Ho

CG ROM Mode
CG RAM Mode
Ng (98°§h‘° and Text)
1 "“EXOR”
1 llAND"
0 Text only
(attribute capability)

2
(4}
1]
1
1
0
0
1
1
CG=0
CG=1
N2 N
a

0
0

1

1
1}
0
1
D

32x1/£0SC

Display Mode

N3 N2

N1

NO

N3=0:Craphic display off
1:Graphic display on
N2=0:Text display off
1:Text display on
N1=0:Cursor display off
1:Cursor display on
NO=0:Cursor blink off
1:Cursor blink on

32x1/£08C

Cursor
Pattern
Select

N2

N1

NO

R2,N1,NO gpecify the number of
cursor lines
{Example)
NZ N1 NoO
0 0 0 1 line cursor
ébottom line)
1 1 1 line cursor
(8x8 pixel cursor)

32x1/108C

Data Auto
Read/Write

N1

NO

N1l MO

0 0 Dsata Auto Write Set

0 1 Data Auto Read Set

1 0 Auto Reset
After this commend, continuous
data can be written or read.
{(address pointer sutomatically
increment)

32x1/10sC

Date Read/
Write

N2

Hl

NO

Data Read/Write command for 1
byte.
N2=0:Address
=1:Address
N1=0:Address Polnter up
=1:Address Pointer down
ND=0:Data Write
=1:Data Read

Pointer up/down
Pointer unchanged

32x1/£08C

Screen
Peeking

Transfer display data to data
stack for read from CPU.

Status check

Screen Copy

1 line dlisplayed data which
address is indicated by
address polinter is copied to
graphic RAM area.

Status check

Bit Set/

r:n"c L

N3 N2

N1

NO

Set/Reset command for a bit in
the address pointed by address
inter.
3=0:Bit Reset
=1:Bit Set
N2,H1,NO indicated the bit {n
the pointed address
(000 is LSB, and 111 is MSB.)

Status check

Notes 1. Status check between all commands and data is recommended, though execu-

tion time for several commends are specified in sbove command 1i{

st.

For the commands with "Status Check" {n execution time, execution time

does not specified because 1t is influenced by internal situation of
controller LSI.




7.2.2

Description of Command
7.2.2.1 Pointer Set Command
D1, D2, 4] o 1 4] 0 N2 N1 NO
Command is selected by setting "1" at selected bit.
N2 |N1iNO Command D1 D2
0 0| 1| Cursor Pointer Set Column position |Row position
0 1] 0| Offset Register Set Address OOH
1 0] 0| Address Pointer Set| Address (lower) |Address(upper)

(a)

.

Cursor Pointer Set

The cursor is displayed at the position specified by the D1,

D2.
does

The cursor position is shift only by this command, and
not shift by other command like a "Data Write" command.

D1, D2 are specified as follows.

D1

D2

Note:

Horizontal cursor position counted by "character" (5 to
8 pixels width/character specified by hard setting
refer 4.6 "Pin Setting of LCD controller LSI"). MSB of
D1 is neglected, and 127 is the maximum.

Vertical cursor position counted by "character" (8
pixels high character).
Upper 3 bit are neglected and 32 is the Maximum. In
case of TLX-1013 and TLX~-1013-EO, first row of lower
screen is "10H".
Please note that the cursor position should be within
actual display area.

akfset Register Set

Offset Register Set command is used to determine character

generator RAM area. The upper 5 hits in start address of CG

area

is set as the lower 5 bits of D1, and upper 3 bits'of

D1 is neglected. D2 should be OOH.

Refer 5.4 "Character Generator" for detail of CG RAM.



(c)

Address Pointer Set

Address Pointer Set command is used to indicate the start
address for writing data to built-in RAM, or for reading
data from built-in RAM. The address should be located in

the actual RAM area specified by individual specifications.
(refer to 4.5 "RAM MAP")

7222 Control Word Set Command

p1, D2, | o | 1|0 o o | o} NL]| NO

Home address of display RAM (Text, Graphic), and areas are
defined by this cqmmand.

N1 |NO Command D1 D2
o] o f;g? Home Address Set | address (lower) |Address(upper)
0 1| Text Area Set (TA) No. of column OOH
1 | o| Graphic Home Address .| address (lower) |Address(upper)
Set (GH) '
1 1| Graphic Area Set (GA) No. of column OO0H
(a) Text Home Address Set (TH)
This command defines the starting address of display RAM for
text display. The data in the Text home address (TH) is
displayed at the home position of display (left end charac-
ter on 1lst row).
(b) Text Area Set (TA)

~T¥iis command defines the number of column by D1. Text. area

can be defined independent from character No. fixed by. hard
setting of controller LSI. Text area is usually defined the
same number as the actual character number of 'LCD display,
so address can be continuous in text area in this case.



(c)

(d)

Graphic Home Address Set (GH)

This command defines the starting address of display RAM for
graphic display. The data in the Graphic Home Address (GH)
is displayed at the home position of display (left end 8
bits in 1st line).

When using attribute function, Graphic Home Address indi-
cates the starting address of attribute RAM area.

Graphic Area Set (GA)

This command defines the number of column by D1. G@Graphic
area can be defined independent from character No. fixed by
hard setting of controller LSI. So address in graphic area
can be continuous and RAM area can be used without uneffec-—
tive area, if graphic area is defined the same number as the
actual column number of LCD display. Note that graphic area
will be different by character font setting even if horizon-
tal pixel number is the same. ' ‘

Mode Set Command

(Nodata) | 1 | ol o] ofcal| Nz | N1 ]| NO

Mode Set command selects character generator (CG ROM Mode/CG
RAM Mode), and combination of text/graphic display.

CG

Command

CG ROM Mode: Built-in 128 character CG ROM (code:00H tp 7FH)
and built-in CG RAM for 128 characters
(Code:80H to FFH) can be used

“"'CG RAM Mode: Built-in CG RAM for 256 characters (code

00H to FFH) can be used

When CG ROM Mode is selected, character code OOH to 7FH is
selected from built—in CG ROM and 80H to FFH is automatical-
ly selected from CG RAM.




N2

N1

NO Command

0| Logically "OR" of graphic and text display

1| Logically "EXOR" of graphic and text display

O]l 0} O

1| Logically "AND" of graphic and text display

[=

O}~ |O}JO

0| Text display only (text can be attributed by the
data in graphic area)

Lo

gically "OR", "EXOR" and "AND" of graphic and text display

can be displayed by this command. Only text display is

at
ar

7224

Di
bi

tributed because ‘Attribute RAM is located in Graphic RAM
ea.

Display Mode Set Command

(No data) 1 o] 0 1 N3 N2 N1 NO

splay mode is selected from combination of following 4
ts by setting "1" at the selected bit.

Command

NO

Cursor blink ON(NO=1) / Cursor blink OFF(NO=0)

N1

Cursor display ON(N1=1) / Cursor display OFF(N1=0)

N2

Text display ON(N2=1) / Text display OFF(N2=0)

N3

Graphic display ON(N3=1) / Graphic display OFF(N3=0)

AT

ter hard reset, all displays are inhibited.

(NO=N1=N2=N3=0).



7.22.5 Cursor Pattern Select Command

(No data) | 1 | o | 1| o | o | N2 | N1 | NO

When cursor display is "ON", this command selects the cursor
pattern from 1 line width cursor to 8 line width cursor

(block).

N2 N1 NO Cursor pattern

0 0 0 1 line width cursor
0 4] 1 2 line width cursor
0 1 o] 3 line width cursor
0 1 1 4 line width cursor
1 0 0 5 line width cursor
1 0 1 6 line width cursor
1 1 0] 7 line width cursor
1 1 1 8 line width cursor

{1 line width cursor)

A AN N ALK A

NN AN AN
(8 Vine width eursor) |/ | A NV N AN AT
S ATV AT
NN NN NN
NN AN LN TN AN
4 A VI
NN N NN L NS
LN NN SN AL
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7226 Data Auto Write/Data Auto Read

{No data) 1 0 1 1 o o N1 NO

This command is convenient to send full screen data, or
receive full screen data from built-in RAM. After setiting
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 is automaticllly
increment by +1 after each data. After sending (or receiv-
ing) all data, Auto mode reset is necessary to return normal
operation because all data is regarded "display data" and no
command can be accepted in the auto mode.

N1 NO Command

0 0 Data Auto Write Set
0 1 Data Auto Read Set
1 0 Auto Mode Reset

Note 1. Status check for auto mode (STA2 or STA3) should be
checked between each data. Auto Reset should be

performed after checking STA3=1 (Data Auto Write
only).



(Start)

9

pa
<

NOJ
Status Check(STAO=1,STAl=1)

A

YES

D1 (Address Data)

NO J
Status Check(STA0=1,5TAl=1)

A

YES

D2 (Address Data)

NOJ
Status Check(STAO0O=1,STAl=1)

y

YES

Address Pointer Set (24H)

Y

L—

o]
Status Check(STAO0=1,STAl=1)

YES

Data Auto Write Command (BOH)

e

<

‘ NO —J
Status Check (STA3=1)
YES
Data 7
! o
Status Check (STA3=1)
YES
Data
l ™
(STA3=1)

Status Check
: YES

pa
<

.

Status Check
YES

Auto Reset (B21)

End)

NO

(STA3=1)—-|



Data Write/Data Read

D1,

[1]1]ofo

D1 is necessary only for Data Write.

0

N2

N1

NO

Note 1.

This command is used for Data Write from CPU to built-in
RAM, and Data Read from built-in RAM to CPU.
Write/Data Read
Address Pointer
Address pointer

Data
should be executed after setting address by
Set command.

can be automatically increment or decrement

by setting this command.
2iN1|NO Command ‘
O] O| O|Data Write (after execution, address pointer increment)
0| 0] 1|Data Read (after executlion, address pointer increment)
0| 1| O|Data Write (after execution, address pointer decrement)
0 1{ 1{Data Read (after execution, address pointer decrement)
1| 0| OjData Write (after execution, address pointer unchanged)
1} 0| 1|Data Read (after execution, address pointer unchanged)
This command is necessary for each 1 byte datsa.
7228

Screen Peeking (Only for TLX-1301V with 6x8 Pixels/Chara.)

(No data) 1 1 0 0 0 o} 0

This command is used to transfer displayed 1 byte data to

data stack, and this 1 byte data can be read from CPU by

Data Read command. So, logical combination data of tekt and

graphic display on LCD screen can be read by this command.

Status (STA6) should he checked just after "Screen Peeking"
“¢gommand. If the address determined by "Address Pointer Set"
command is not in graphic RAM area,

and status flag (STA6) is set.

this command is ignored



The procedure to read displayed data by this command is as
follows.

p

) NOJ
Status Check (STA0=1.,STA1=1)

l YES
NOJ _l<

D1 (Address Data)
NO
Status Check(STAO0=1,S8TAl=1) Status Check(STA6=0)—

YES YES
D2 (Address Data) ) ) I NO
< Status Check(STA0=1,STAl=1)
NOJ 4
Status Check(STAO=1,STAl=1) YES

l YES

) Data Read Command
Address Pointer Set

C &

| ) NOJ
Status ChecT(STAO:l,STA1=1) End
YES

Screen Peelting Command(EOH)

Screen Peeking command can he used for getting hardcopy of
LCD display. Another application of this command is that
modified CG is set in the CG RAM area by reading combination
data of text and graphic data and writing to CG RAM area.

For example, CG for reverse character is made by this meth-
od.

..Note: For using this command, Text Area Set (TA) and Graph-
ic Area Set (GA) should be defined as same number as
"ecolumns of display" in pin setting.
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73 Initialization

Initialization of controller LSI T6963C is required for
"Mode Set" and "Control Word Set™ after power on.

Following is the example of initializing procedure of these

modules,
Commnand c/b[p7 |ps Jos o4 o3 oz [p1 oo [hex. | Note
Power On Power On

flard Reset (llse Reset Terminal) Heset="L" (1 meec minimum after Vob 2 4.75 V)
Mode Set 1

1tololololo|olo| son | "OR" mode
Control Word Set oloflofofolo]lo|o]o]oon '
Graphic liome Posltion Set o]lojololo]jo|o]o]o|oon | CGraphic Home Address
{Graphic Home Address 0000H)
1 a 1 4] 0 0 0 1 0 420 Command
Number of Grephic Area Set g . ) : : N . JHotel| Number of Graphic Ares

o
[~4
-
(=]
<
o
o
-
-

43K Command

Text Home Position Set
(Text Home Address #ese]l)

[~ -]
>
-
L ]
+*
*»
*
«*
*

M . . N N . . M Note2| Text Home Address

oy
o
-
o
o
(=]
o
o
(=4

401 Command

Humber of Text Area Set * jNotel| Number of Text Area

oo
-
.

5
o
-
[~}
o
o
o
(=]
o=

4111 | Command

(Initlialize End)
{Data Hrite)

Address Painter Bet 0 0 0 0 1] 4] 0 0 o] o0l
(Address Pointer 0OOOH) olojoloflolololo]o]| oon |0rephic Home Address
1 ¢} 0 1 0 ¢} 1 a 0 244 Command
Data Write (Graphic) 0 4] 1 0 1 [ 1 0 1 S5H Data
1 1 1 0 0 0 0 [§] 0 coli Command
olir]lof1rjo]1}i01]1Y ] 0§ AAH | Data
1 1 1{ojojlo}o ] o0 }o ) codl | Comnand
+ 1 [] L] L} [} 1 i 1] 1
H i ' 1 H H H i i H
1 ! i ! ! H | | H {
i 1 L} t 1 ] L 1] ] 1
Address Pointer Bet 0 * . . * . » * .
(Address Pointer ssesil) 0 N ) . N . . M « |Note2| Text Home Address
1 ojloj1]ojol]t 010 | 2401 | Command
Dats Write (Text) (T) 6 loaj0}1 1 011 0 | 0.1 341l | Date
1 1 1 1] (] a 1] [i} 1] cou Command
oy Jololo]1r1jo}lir 11|t | 2rn | Data
i 1 1jojojojojo ] o} con | Command
AERERER R EREREE N
H H i 1 . : H i H '
Display Mode Set )
{(Text/Graphlc on) 1 1 0 0 1 1 1 0 0 acH




Note 1. Number of graphic and text area

Module No. Pixels/Character|D?7 1D6 |D56 |D4 D3 |D2 |{D1 |DO Hex.
TLX-1021 8x8 olololo|1|l1]|1] 1] oFn
TLX-1021-E0 olololololo]o]| o]l ooH
TLX-1013 8x8 ololo|1fo|1]0]o0] 14H
TLX-1013-E0 olojololo|lolo|o]| oon
6x8 ololol1lol1]1!o0} 16H
olololo|lo|lo]lo]| o} oon

TLX-1391 = |-mmmmemmmmemme e el et B B B ] Eaol Rt DU
TLX-1391-E0 8x8 olojo]1|lolojo]o] 1om
oloflo|lo|lo}lo.lo]|:0]! oon
6x8 olo]1]lo}1]lo}jo}| o] 28H
oloJofo]olo]o] ol obu

TLX-T11A  |-mmeemmmmmmmee e e e Rt B R B e B b
TLX-T11A-EO 8x8 of{ofofr1j1f1|1|o] 1EH
: . ololJololo]lolo] ol oon
6x8 ojJo|l1lo]1{o}|co]o]| 28H
o]lojolojolo]|lo]| o] ooH

TLX-1301V | —mmmmemmmm - o e Dl et B e B e B
- 8x8 o]lolol1|1r]1]1]6]| 1EH
ololo|lo]o]ofo.lo] oon

Note 2: Text Home Address (***#l) and start address for text data by Address
Pointer Set command (****H) should be determined for each modules.
The following is an example of Text Home Address. (Refer 4.5 “RAM

Map")
D7 {D6 {D5 |D4 |D3 |[D2 |D1 DO ‘| Hex,
1 Scereen Drive 040 00 0|0 0l o0 0QH
olojoj14io0 1 111 17H
2 Screen Drive ojojojojlo]jojlotfo OQH
ocjolojloj1]o0}1|o0]| o0aH

Notes 3: "Status Check" should be inserted bhetween all command and data.
..4: Display Mode Set register is cleared (no display mode) by Hard Reset,
and no display is appeared on LCD panel. And just after “"Display
Mode Set 9CH". Written data is displayed on the LCD.
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742 User Character Generator RAM
Character generator RAM is the built~-in RAM which can be
used as character generator after writing character pattern
by program. The part of built-in RAM can be used as "User
CG RAM" for 256 characters by selecting "CG RAM Mode", or

for 128 characters by selecting "CG ROM Mode".

(1)

(2)

Position of User CG RAM

The upper 5 bits in start address of User CG RAM
(NNNNN) is defined by "Pointer Set" command (Offset
Register Set), and following 2048 byte are defined as
"User CG RAM" area when CG RAM Mode is selected. 1024
byte (address: NNNNN100O0O0OOOOOOO to NNNNNllllllllfll) is

defined as "User CG RAM" area when CG ROM Mode is
selected.

Writing to User CG RAM

Character pattern of specified CG code can be written
in the pointed address by "Pointer Set” command (Ad-
dress Pointer Set)._ 8 byte data should be sent to
following 8 byte address for 1 character.

(MSB) (LSB)
NININININIMI®*|*]x % |x]x|*x]|*]%]|*

| [ 1 P 1
Upper 5 bit CG code Automatically
defined by (8 bit) scan for
"Pointer Set"” M=1(for CG display
command ROM Mode)
(Oftfset M=0(for CGQ
Register Set) RAM Mode)



(3) Display Pattern in User CG RAM
Character pattern can be displayed by sending CG icode
with "Data Write" command. But "Display Mode Set" for
text display should be selected before using CG.
In case that "CG ROM Mode" is selected, character,
pattern is selected from built-in CG ROM when MSHE=0
(00H to 7FH), and from User CG RAM when MSB=1(80H to
FFH). |
In case that "CG RAM Mode" is selected, all character
patterns are selected from User CG RAM (00H to FFH).

(4) Relation between User CG RAM Address and CG code and
Character Pattern

When character pattern is written to User CG RAM,
relation between CG code and "User CG RAM" address is
shown in the chart on next page.
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Character Pattern
76543210

cCooococoo
cocHoooo
copFfFiHocoo
afjoHoHoo
csooHocoo
cooHoooo
ococofHococoo
ooofoooo

‘s

coao

At

cooo000007Y

-4

COOOCOOO

coooalHHe
© o=
HolblHHeo oo
Hofeofe oo
FrHeHe oo

QOOOOQO0

RAM Address for User CG

OO OO
QO ririQ O rird
COOO rirtvried

oococoocooo

BEEHESEHC | BEE
offoococooo |coo
coH[Hoocoe |ooo
coMfHeocoo | ocH
ofFflcocococo | oFfoc
BESEEH e | E58
occoocoooo |ocao
orororom |[onat
cormoor- |oom
COOQ rtedtrd v (>R )

1»-

11

OO OO
COM-=OO
QO OO v vrd rd i

76543210/ FEDCBA9BT6543210

Character Code

MOOOOOOOINNNNNMODOOOOO

MOOOOOOIINNNNNMODOOOGO 1

MOOOOQCOI1IOINNNNNMOOODOT1O0

~
N

11111111NNNNN11111111

~a

er CG RAM

M area should not be re

ter Set" command (Offset Register Set).
_29._

pper 5 hits in start address of Us

It must be careful so that User CG RA

defined by “Poin
written by display data etc.

"NNNNN" is the u

2:

Notes 1:



7.5
7.5.1

Attribute

Attribute Function
These modules have attribute function for "Reverse Digplay",
"Blink" and "Inhibit" in text display mode. Attribute data
is written in the "Graphic Area" defined by "Control Word
Set" command (Graphic Home Address Set and Graphic Area
Set). So "Text Display Only" Mode should be selected by
"Mode Set" command, and graphic display cannot be displlayed.
But please note that it is necessary to make "Graphic Dis-

play On" by "Display Mode" command after writing attribute
data as shown 5.5.2.

The attribute data of the 1lst character in "Text Area" is
written at the 1st 1 byte in "Graphic Area", and attribute
data of n-~th character is written at the n-th 1 byte in
"Graphic Area".

Attribute function -is defined as follows.

Attribute RAM

1 byte
* ¥ | ¥ * N3 N2 N1 NO
*:.Don't care
N3 N2 N1 NO Function
0 0 0 0 Normal display
0 1 0 1 Reverse display
a] 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 Inhibit display




Note 1. Frequency of Blink (fgp)

fose

fBL: 64 x m x n x 2

foge: Oscillation Clock Frequency of Controller
T6863C

m: Number of Horizontal pixels defined by pin
setting of controller,.

(=(columns of display) x (Horizontal pixels
of character font)

n: Number of rows pixels

Refer to 4.6 “Pin Setting of LCD Controller LSI
(T69863C)"

2. The ON/OFF duty cycle ratio is 50:50

7.5.2 Procedure of setting attribute

The example of the setting procedure for attribute is as

follows.
Command c/DIDT{N8|D5|D4|D3|D2|D1|{N0] Hex. Note

Graphic Display 0Off 1] 11 0o Of 1} O *| *| # - Note 1

Graphic Home Address Set | 0 R B R B R I S - Note 2
0 A I S S N Y S - Home Address #%¥x}
110/ 140]0]0 11 0] 42H | command

Attribute Data Write 0 i A Note 2
0 R P RS R R S N - Address ***x|
10| o0f 1] of of 1{ o] o] 240 | Address 'Pointer Set
0 0f 0] 0 0} of Ol O] O] OOH Attribupe Data
1 {1y 1y 0f 0of 0] O} O] 0f COH | Data Write command
0| oo}l ol o] 1] 1] 0f 1{ opH | Attribute Data
1)1} 1] 0f 0f Of Of O} O| COH | Data Write command
] ] [} 1 1 H 1 [} I |
] i | ] ] 1 1 I t ]
1 ] [} 1 ] i H ] ] ]
1 ) it 1 ] H ] t 1 )

Mode Set 1 1; 0| 0] O] O 1] O} 0} 84H

Graphic Display On 1| 1] 0] O 1} L} *| *| *| -~ Note 1

. i
Notes 1. *: Don't care

2. Graphic lome Address (****H) and Attribute Data Write Address (¥**%H)
should be determined for each modules.




8. MARIING

Pollowings should bhe marked on the each modules.
Type Number

Hanufacturer' s name (Nanox)
Country of arigin
Hanufacturing lol number

9. QUALITY
9.1 Inspection AQL

Total of Wajor Defects AL LS Y
Total of Winor Defecls ML 4.0 X
Sampling Uethod 1 ANSI/ASQC Z1.4 (Level 1)

9.2 Test Conditions
Ambient Temperalure ¢ 25x5 °C
fumidity 65420 sni
I1luminntion
Visual inspeclion shall he performed under the single fluarescent lamp

(20%) with abont 50 em distance from LCD module by naked eyes wilh 30
cn distance from the LCD module.

Vieving angle .for inspeclion should be within vieving angle specified in

* . . 13 3 . . a - '
this specificalion. Defects which is visible only in the surface glare
shall he disregarded. ’

Operating condilions

Inless othervise specified, L.CD module shall bhe operated by the rating
value(lypical value).

9.3 Dimensions

Ilem Description Class
Important Dimensional outline, Dimension belween the mount- | Hajor
Dimensions | ing holes
Others Dimensions specified in Lhis specification Ninor




9.4 Appeatnance

ltem

Class

PCI Appearance

Soldering

fezel, conneclors

Mack and Yhile
spots/line
Contrast spots/
line

Disp\uy‘cnlur/
Newton ring

Description
#Pattern peeling, snapping, electrically short., | Major
$Conductlive pallern missing or pinhole larger | Winor
than 40% of original width
epniv porlion on PCR does nol covered hy
epoxy resin,
#¥Cold solder joint, lead move when pulled, Hajor
Fisallignment of pad and lead of flat pac- linor
kage LSI(larger than 1/2 widlh of LS! lead).
MNistinel stain, rust or scratch. Rinor
Mist, foreign materials attached on the dis- Minor
play surface is defined as "Black and Yhite
spol/lines” or "Contrast spots/lines” in 9.5.
If these materinl is easily wiped off, lhey
should be disregarded.
*¥Distinct display color uneveness and newton | Winor

ring.




9.5 Operational

[lem Descriplion Class
Funelion No display, Unlfunclion Major
Risplay Qualily Wissing Line, missing pixel Major

Pinhole/paitern deformation larger Winor
than 0.3 am - :
Abonormal flickering/¥Yaving observed Winor
Uniformity Uniformity of background/display Winor
Bluck, ¥hite and #Average diameter(mm) Acceptable No, Winor
Bright spots/line N0, 2 neglect
0.2<DgD. ] NS
Hote ' ®? 0.3<Dd N=10
Flhine width(mm) lLength(mm)
¥<0.04 neglectl good
0.03<Y 0,05 L= NES
0.05<YL0.07 L <h
Contrast spols/ ¥Averapge diameler Acceptnble No, Hinor
lines DNL0.5 (mm)  good
(lov contrast f.o<he 10 NE§
spots/lines, Lo<n N=10
fefects of ¥Contrast line width lenglh  Acceptabie No.
reflectlor) ¥<0.05Cam) neplect pood
Notett ! N o5<¥<0. 07 L2, 0(nm) HN=5
Currenl Out of specifications Hinor
Consumptlion
Contrast ratio/ Out of specifications linor
vieving angle
Response time Oul of specifications Winor
Racklight No backlighting Kajor
niformitly of bhacklighl brighlness Hinor

Note 14 s Average diameter D is defined as follows;

a b h
1) == o — [ )
2




10,

RELTABILITY

The LCD madule shall have no failure in the folloving relinbﬂlity tesls,

Test llem

Test Condilions - | Note
ligh Tempernlure Storage 60°C, 200hrs 2
Low Temperalure Storage -20°C, 200hrs 2
Hlumidity Storage G0°C, T0Xil, 200hrs I, 2
ligh Temperatlure Operation 50°C, VYpu=5.0V ,200hrs 2
Lov Temperature Operalion 0°C, Vpp=5.0Y ,200hrs 1, 2
Temperatlure Cyclying -20C = 60°C . | I, 2

2hr.  30min.  2hr. 8 cycles

Hechanical Shock 50G, 20ms

X.Y,Z cach directions(itime)

Hechanical Yibralion

1010 250 1010tz sweep, 0. 6G, 30minutes | ——
X.Y. 7 each directions

Nolte 1. The module should not have condensation of water on tlve module.

Hole 2. The module should be inspecled afler 1 hour storage in normal
conditions(151035°C, 45LoG5XRI)

Ye hope lo correct Lhese diseriplion as follows:
1.Current consumplion is more than specified value,
2. Munction of the module is not maintained.
3. There is visible degradation of apperance and display qualitv.
{.Conlrasl ralio is less Lhan 50% of specified minimum value.
5.Brighlness is less {(han 50X of specified minimum value,

WTTE: LCD Wodule 50000hr (Lyp)



1 1.
1.1

12,

13.

WARRANTY

Incoming Inspeclion

Customer has the right to perform incoming inspection for the loit accep-
tance/rejeclion. Lot rejection should be informed to NSG.-

within a month
from the shipping date,

Customer also has the right to reject any individual display that does

not function properly, or does not mechanically fit or does not meet cos-
i
melic specificalion described in (his specification.

Yarranty Period

NSG varrants for a period of 15 months from the shipping date
when stored or used under normal conditions,

INSTALLATION

For installalion of 'the module,

use four mounting holes located at the corner
of the bhezel.

The Rezel is not intended to be used as a cosmetic purpose,
The proper protective cover(lens) over the LCD surface and Lhe proper enclosu-

re are recommended Lo be allached in order o prevent polarizer surface from

scratehing or staining. The lransparen! opening dimensions of proteclive co-

ver are recommended to be smaller than the viewing area specified in Section 4.

Caution and lland!ing Precaution

(1) llandling

(a)

(m

(¢)

()

(e)

(N
(g)

Refrain from strong mechanical shock and from applying any force to LCD module.
1t may caunse misoperation or damage of LCD and [I'l. backlight.
Note that polarizers are so sofl as being easily damaged.

Do not press or scratch these surface with any hard ohject,

and do not putl the
heavy material on the polarizer.

If LCD is broken and liquid crystal material flow out, ingestion; inhalation,

or contact with skin should bhe avoided. If liquid crystal material contact

wilh skin, wash immedialely wilh alcoliol and rinse thorouéhly vith water.

The polarizer laminated Lo the LCD and adhesives be attacked by organic

solvent, When LCD surface become dirty, wipe soflly with absorbent cotton wet

vith petroleum benzine.

Refrain from discharge of high elecltro-stalic vollage,
It will damage CHOS LS in the module. So, be sure that person handling
modules, tools like solering iron, screw driver and working hench are grounded.

Re careful not Lo he struck by electric shock of rL backlighl,

Do not handle with power applied, because high voltage is applied to module,
(especially to CCFL lamp)



(2) Storage

(a) Do not leave Lhe module in high temperature, especially in high' humidity for
a long time. It is recommended Lo store the module where the temperature is
in the range of 0°C to 35°C and the humidity is lover than 70X.

(b) Store Lhe module without exposure to direct sunlight or fluorescent lamp.

(3) Operation
(a) Do nol insert or remove LCD aodule from main systenm vith pover ppplied.
(h) Pover supplies should always be turned on before the input signals are applie
and the input signals should be turned off before pover supplies turned off,

(c) Following power supply sequence is requested in order to keep better display
quality and reliability.

L. Is min e Is min

5y

Voo
oy

48 nin

Reset

. 0s min . 0s min

9y
Input signal

OV ]

. 0s min . 0s min

oy

vE!‘.
Hinus




(4) Others

(a) Ultra-violet ray cut filler is necessary for outdoor operatjon.

(b) Avoid condensation of waler, it may cause misoperation or disgonnection of
electrode. '

(e) Do not exceed the maximum rating values under the worst probable conditions

taking into account the supply voltage variation, input voltage variation, va-

riation in part constants, and environmenlal temparature, ele, otherwise LCD
module may be damaged.

(d) The input current to this LCD module from the system is repuireg to limit
its value as listed 'in the following table. It is because the LCD explained in
this data sheet does nol incorporal a current limitiler,or a circhit with such
function, and Lhere may be some possibility of overheat and/or burning of LCD
module and its peripheral devices in the system when the module is malfunc-
tioning.

Yhen a fuse is used as a limmiter,it is required to confirm its Rated
Current and Pre-arcing Time Characleristics in order to match with a system
pover supply and the LCD module.

The Table below also shows the recommended Rating of a "Quick-arching Fuse”
for this purpase.

Pover | Required input current to LCD Recommended ratings of

Supply] module from the syslem quick-arching Fuse

Voo Below 4.0A ° 0.5A to 1.0A (R1)

Vee Below 4.0A 0.5A to 1.0A (F2)
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