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1. SCOPE

This specification covers the engineering requirements for the GFE240064E-BNFE-D liquid crystal
module.

2. PRODUCT SPECIFICATIONS

2.1 General

® 240 x 64 dot matrix LCD
STN (BLUE), Negative mode LCD panel
Transmissive Wide temperature type
6 o’clock
Multiplexing driving : 1/64duty, 1/9bias
Controller IC : RA6963 or Compatible
Backlight: WHITE

2.2 Mechanical Characteristics

Item Value Unit
Number of dots 240X64 Dot
Dot size 0.49X0.49 mm
Dot pitch 0.53X0.53 mm
Module dimension 180(W)X65(H)X11.7(T) mm
Viewing Area 133(W)X39(H) mm
Active Area 127.16 X 33.88 mm
Built In DC to DC
Module No Connector
Remark -
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2.3 Absolute Maximum Ratings (Without LED back-light)

Characteristic Symbol Unit Value
Operating Voltage (logic) Vbp \Y -0.3t0 +7.0
Input Voltage ViN \" -0.3 to Vbp+0.3

Note 1: Referenced to Vss=0V

2.4 Electrical Characteristics (Without LED back-light)

Characteristic Symbol Condition Min. Typ. Max. Unit
Operating i B

Voltage(logic) Vpb-Vss 4.7 5.0 5.3 V
ViH -- 0.8Vbp -- Vbb

Input Voltage \
Vi -- Vss -- 0.2Vop
VoH loH=-0.1mA 0.8Vop -- Vbb

Output Voltage Vv
VHL lor=0.1mA Vss - 0.2Vop

2.5 Optical Characteristics Absolute maximum ratings

Item Symbol Rating Unit
Operating temperature range Top -20~70 °C
Storage temperature range Tst -30~80 °C
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2.6. Optical Characteristics

1/64 duty, 1/9 bias, Vop=11.5V, Ta=25"C
ltem Symbol Conditions | Min. Typ. Max Reference
Driving voltage Vop -- 11.5 --
Viewing angle 01 ~ 62 022'%D =0° 30° - - Notes 1 & 2
Contrast C 0=5°, 0J=0° 2.0 - - Note 3
Response o o i i
time(rise) ton 0=5°, 0=0 260ms Note 4
Response o o i i
time(fall) toff 0=5°, 0=0 380ms Note 4
Note 1: Definition of angles 6 and U
“e0 o1
Y'(up) L\’ o Yup)
. 1 =90 o 1 g V=90
g2 ::gm.
! 81 1 E
T o H : X'(Left) / o X(Right)
éill'ég.} o iy ‘E%@I ©=180 E =0 T
I q;l::no“
;p(_;?om Y(down)

Note 2: Definition of viewing angles 61 and 62

Note 3: Definition of contrast C

Cmax. - — — — /— — \ Brightness
/ \ A Non- Selected Waveform
Contrast / \
// \ s
c / — ,
20 | _/_ ______ __ N - v " Selected Waveform
% \ \\
\ \ N
\ \
B2 , \
B1 82 < \
viewing angle 0 (D fixed) 9 \
Note :  Optimum viewing angle with the I BI - e
naked eye and viewing angle 6 at o
Cmax. Above are not always the same Sving Volt:
\ C =B2/BI Driving Voltage

Note 4: Definition of response time

Non-selected state | Selected state| Non-—selected state

Contrast

10%

tr tf
Note: Measured with a transmissive LCD
panel which is displayed 1 cm?

Time

V opr : Operating voltage
ton

f gpyy ¢ Frame frequency
: Response time (rise) t opr : Response time (fall)
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2.7 LED Back-light Characteristics

2.7.1 Electrical / optical specifications

Ta =25°C
Item Symbol Condition | Min. | Typ. [Max. | Unit
If=100mA,
-- . 36 | V
Forward voltage Vi White 3.2
. _ If=100mA, )
Luminous Intensity Iv White -- 100 | -- |cd/m
Chromaticity If=100mA,
i -- 31 - --
coordinate X White 0.3
Chromaticity I[f=100mA,
i Y -- 32 -- --
coordinate White 0.3
' I[f=100mA,
Lu minous ALy m 20 %
Uniformity White
2.7.2 LED Maximum Operating Range
Item Symbol WHITE Unit
Power Dissipation Pap 360 mW
Forward Current Ir 100 mA
Reverse Voltage Vr 5 \Y
TEL: +886-2-8684-1188 PAGE 7/16
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3. RELIABILITY
NO. ITEM CONDITION STANDARD NOTE
. Appearance
1 High Te . St 80" 120 hrs
'gh Temph lorede ¢ Without defect
2 | Low Temp. Storage 30C 120 hrs Appearance
P- g Without defect
3 High Te.mp. & High ztoC’C 120 hrs Appearance
Humi. Storage 90% RH Without defect
4 High Temp. 70°C 120 hre Appearance
Operating Display Without defect
Low T : A
5 on em.p 20°C 190 hte .ppearance
Operating Display Without defect
-20°C, 30min. — 70°C,30min. Appearance
Th | Shock 1cycl 10 cycles
6 ermalshoc T (icycle) | Without defect 4

** Dissipation current, contrast and display functions
** Polarizing filter deterioration, other appearance defects
** The function test shall be conducted after 4hours storage at the normal temperature and humidity after

remove from the test chamber.
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4. OPERATING INSTRUCTIONS

4.1 Input signal Function

NO. Symbol Function
1 FC FRAME GROUND (CONNECTED TO BEZEL)
2 VSS Ground (0V)
3 VDD Power supply (+5.0v)
4 Vo LCD Drive Voltage (-)
5 /WR Write Data
6 /RD Read Data
7 /CE Chip Enable
8 C/D Command/Data Select or Register Select
9 VEE Power supply voltage for LCD
10 /RST Reset Active “L”
11-18 DB0-DB7 Data Bus Line
19 FS Fontselect H:6x8 L:8x8
20 NC NC

4.2 Voltage Generator Circuit

+5V

Vbp

LCM

VEE

Vo 1

VSS

Voo - Vieo : LCD Driving Voltage
VR : 10K~20K
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4.3 Timing Diagram

C/D
N /]
tcon
-} t:DS - - -
CE \ /i
AN /1
«——fcetrotivp———
— — d
RD, WR \ Z
e /1
- iD= -
DO to D7 —~ N
Write ™
( ) RN 74’
" tom
DO to D7 - S
(Read) ‘_x.,q ?i
«—{f{acc— ton
( Vpp=+5V+59%;,,GND=0V,Ta=-20to +70°C )
ltem Symbol Test Conditions Min. Max. Unit
C/D SetUp Time teos - 100 - ns
C/D Hold Time toon - 10 - ns
CE, RD, WR Pulse Width | tcg, tro, twr - 80 - ns
Data Set Up Time tps -- 80 -- ns
Data Hold Time ton -- 40 -- ns
Access Time tace -- -- 150 ns
Qutput Hold Time ton -- 10 50 ns
TEL: +886-2-8684-1188 PAGE 10/16 FAX.:+886-2-8684-8532
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Command Code D1 D2 Function
Registers Setting 00100001 X address Y address | Set cursor pointer
00100010 Data 00h Set Offset Register
00100100 | Low address | High address | Set Address pointer
Set Control Word 01000000 | Low address | High address | Set Text Home Address
01000001 Columns 00h Set Text Area
01000010 | Low address | High address | Set Graphic Home Address
01000011 Columns 00h Set Graphic Area
Mode Set 1000X000 - - OR mode
1000X001 - - EXOR mode
1000X011 - - AND mode
1000X100 - - Text Attribute mode
10000XXX - - Internal CG ROM mode
10001XXX - - External CG RAM mode
Display Mode 10010000 - - Display off
1001XxX10 - - Cursor on, blink off
100111 - - Cursor on, blink on
10010712 - - Text on, graphic off
1001102 - - Text off, graphic on
T001T112XX - - Text on, graphic on
Cursor Pattern Select | 10100000 — — 1-line cursor
10100001 — — 2-line cursor
10100010 — — 3-line cursor
10100011 — — 4_line cursaor
10100100 - - 5-line cursor
10100101 - - G-line cursor
10100110 - - 7-line cursor
10100111 - - 8-line cursor
Data Read/Write 11000000 Data - Data Write and Increment ADP
11000001 - - Data Read and Increment ADP
11000010 Data - Data Write and Decrement ADP
11000011 - - Data Read and Decrement ADP
11000100 Data - Diata Write and Non-variable ADP
11000101 - - Data Read and Non-variable ADP
Data auto Read/Write 10110000 - - Set Data Auto Write
10110001 - - Set Data Auto Read
10110010 — - Auto Reset
Screen Peek 11100000 - - Screen Peek
Screen Copy 11101000 Screen Copy
Bit Set/Reset 111 10XXX - - Bit Reset
11111 X0K - - Bit Set
1111X000 - - Bit 0 (LSB)
1111001 - - Bit 1
1111X010 - - Bit 2
T111X011 - - Bit 3
1T111X100 - - Bit 4
1111101 - - Bit 5
1T111X110 - - Bit 6
T1T11X111 - - Bit 7 (MSB)
TEL: +886-2-8684-1188 PAGE 11/16 FAX.:+886-2-8684-8532
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Screen Reverse 11010000 Data Data Whole screen reverse
(Don’t’ care) | Data Bit 0
(Note) 0 : Normal
1: Reverse
Blink Time 01010000 Data Data If Frame = G0Hz
l:DDf'I‘t; Eare} Data Bit 2:0
(Note) 000 - 0.086s
001 : 0.25s
010 : 0.5s (Default)
011:0.75s
100 : 1s
101:1.25s
110 - 1.5s
111:2s
Cursor Auto Moving | 01100000 Data Data Data Bit 0
(Don't’ care) 0 : Disable (Default)
(Note) 1 Enable.
CGROM Font Select 01110000 Data Data Data Bit 1:0
(Don't’ care) 00 : Do not care (Default)
(Note) 01 : Do not care.
10 : CGROM Font-01.
11 : CGROM Font-02.

Note : In these functions, it must be sent two data before sending the command, but the contents of
the second datum (D2) can be any values.

TEL: +886-2-8684-1188 PAGE 12/16 FAX.:+886-2-8684-8532
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4.5 Character Code Map
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4.6 Circuit Block Diagram
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5. NOTES

»Safety
® |[f the LCD panel breaks, be careful not to get the liquid crystal in your mouth. If the liquid crystal

touches your skin or clothes, wash it off immediately using soap and plenty of water.
Handling
® Avoid static electricity as this can damage the CMOS LSI.
® The LCD panel is plate glass; do not hit or crush it.
® Do not remove the panel or frame from the module.
® The polarizing plate of the display is very fragile; handle it very carefully
Mounting and Design
® Mount the module by using the specified mounting part and holes.
® To protect the module from external pressure, leave a small gap by placing transparent plates
(e.g. acrylic or glass ) on the display surface, frame, and polarizing plate
® Design the system so that no input signal is given unless the power-supply voltage is applied.
® Keep the module dry. Avoid condensation, otherwise the transparent electrodes may break.
Storage
® Store the module in a dark place where the temperature is 25 °C+10 °C and the humidity below
65% RH.
® Do not store the module near organic solvents or corrosive gases.
® Do not crush, shake, or jolt the module (including accessories).
Cleaning
® Do not wipe the polarizing plate with a dry cloth, as it may scratch the surface.
® Wipe the module gently with soft cloth soaked with a petroleum benzine.
® Do not use ketonic solvents (ketone and acetoe) or aromatic solvents (toluene and xylene), as
they may damage the polarizing plate.

6. OPERATION PRECAUTIONS

Any changes that need to be made in this specification or any problems arising from it will be dealt
with quickly by discussion between both companies.
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