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1. SCOPE

This specification covers the engineering requirements for the GFC1602AK-YPOE-JPO06 liquid crystal
module.

2. PRODUCT SPECIFICATIONS

2.1 General
16 x 2 dot matrix LCD
STN (Yellow-Green), Positive mode LCD panel
Transflective , Wide temperature type
6 o’clock
Multiplexing driving : 1/16duty, 1/4bias
Controller IC : SPLC708D1-001A or Compatible
Backlight: Yellow Green

2.2 Mechanical Characteristics

Item Characteristic
Dot configuration 16 x 2
Dot dimensions(mm) 0.56 x0.66
Dot spacing (mm) 0.6 x0.7
Module dimensions 80 x 36 x 12.2 Max

(Horizontal x Vertical x Thickness, mm)

Viewing area (Horizontal x Vertical, mm) 64.5 x 16

Active area (Horizontal x Vertical, mm) 56.21 x 11.5

Remark 1x16 PIN Connector( : )
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2.3 Absolute Maximum Ratings (Without LED back-light)

Characteristic Symbol Unit Value
Operating Voltage (logic) Vob Vv -0.3t0 +5.0
Input Voltage VIN Vv -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) VDpD-Vss 4.7 50 5.3 V

VIH -- 0.8VoDp -- Vbp
Input Voltage \

ViL -- Vss -- 0.2Vop
VoH lon=-0.1mA 0.8VoD -- Vbp

Output Voltage \%
VHL lor=0.1mA Vss -- 0.2Vobp

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
1/16 duty, 1/4 bias, Vop=4.6V, Ta=25

Item Symbol Conditions | Min. Typ. Max Reference
Driving voltage Vop -- 4.6 --
. >2. =0°
Viewing angle 01 02 C22 %D 0 30° - Notes 1 & 2
Contrast C 0=5°, 0=0° 2.0 - - Note 3
Response
. . ton =5°, 0=0° - - 260 Note 4
time(rise) 8=5°%, =0
Response
: toff =5°, 0=0° - - 210 Note 4
time(fall) 6=5°, =0
Note 1: Definition of angles 6 and
Z(9=0 o1
9=0) .
Y'(up) L$ fY (up)
. 1 =90 ey : $b=90
g2 AN
! 81 1 i
T H H X'(Left) / » X(Right)
X'(Lett) d > £
0180 =] L1y XRighy)  ©-180 - =0
=0 1
=270" b=270
Y(down) Y(down)
Note 2: Definition of viewing angles 61 and 62 Note 3: Definition of contrast C
Cmax. - — — — — ? *\ Brightness
/ \ A Non- Selected Waveform
Contrast / \\\
C / T T //
20 _ f/f ffffff _ N / Selected Waveform
/) w N
\ \ X
| | B2 N
01 02 < \
viewmg angle 0 (D fixed) \
Note :  Optimum viewing angle with the I Bl S _
naked eye and viewing angle 6 at =
Cmax. Above are not always the same C =B2/BI Driving Voltage

Note 4: Definition of response time

Non—selected state | Selected state| Non-selected state
Contrast 90%
— ™
f./ \\
/ y 10%
|/ —
e e Time

Note: Measured with a transmissive LCD
panel which is displayed 1 em’

V opr : Operating voltage f gy : Frame frequency
ton : Response time (rise) t opr : Response time (fall)

TEL: +886-2-8684-1188 PAGE 6/14 FAX.:+886-2-8684-8532



o

Gl FAR TECHNOLOGY CO.,LTD

®

No. 81, Dongfeng St, Shulin District, 23872, New Taipei City, Taiwan, R.O.C.

2.7 LED Back-light Characteristics

2.7.1 Electrical / optical specifications
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Ta =25°C
Item Symbol Condition | Min. | Typ. |[Max.| Unit
If=120mA,
Forward voltage Vs Yellow Green 38 | 42 | 44 \Y/
If=120mA,
* . . 3 3
Luminous Intensity Iv vellow Green 120 Cd/m2
Peak Emission If=120mA,
Wavelength AP Yellow Green S67 | 572 | 577} nm
Spectrum Radiation If=120mA,
Bandwidth A Yellow Green | — | 0| — |
VR=5V,
Reverse Current IR vellow Green -- -- 0.7 mA
i If=120mA,
Lumlnogs ALy 70 %
Uniformity Yellow Green
Note: * Measured at the bare LED back-light unit.
2.7.2 LED Maximum Operating Range
Item Symbol Yellow Green Unit
Power Dissipation Pab 1056 w
Forward Current IF 240 mA
Reverse Voltage VR 5 \Y/
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3. RELIABILITY
NO. ITEM CONDITION STANDARD NOTE
1 High Temp. Storage 80 120 hrs Appearance
J P- J Without defect
Appearance
2 Low Temp. Storage -30 120 hrs )
Without defect
High Temp. & High Appearance
3 J , P J 40 120 hrs 'pp
Humi. Storage 90% RH Without defect
High Temp. Appearance
4 gn 1emp 70 120 hrs PP
Operating Display Without defect
Low Temp. Appearance
5 /remp 20 120 hrs PP
Operating Display Without defect
-20 ,30min. 70 ,30min.
6 Thermal Shock T (1cycle) Appearance 10 cycles
y Without defect y

** 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

Quality Certified
1SO 9001:2008
Licence No: TA1062-QC-EC

NO. Symbol Function
1 VSS Ground (0V)
2 VDD Power supply for Logic circuit
3 VO Power Supply for Driving the LCD
4 RS Data / Instruction select
5 R/W Read / Write select
6 E Enable signal
7-14 DBO0-DB7 Data Bus line
15 LED A Power supply for LED
16 LED K Power supply for LED

4.2 Voltage Generator Circuit

LCM

+5V

Vop-Vo : LCD Driving Voltage
VR : 10K~20K

TEL: +886-2-8684-1188
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Vpbp-Vo
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4.3 Timing Diagram

Write mode timing diagram (Writing Data from MPU to SPLC780D1)

>< ViHt ViHt ><
RS k Vit ViLt 5
tsp1 [
. > tHD1
RIW ¥ Vit /VIL1
l——— trW ———p
tr] tuo1
E ViH1 Vint R
- #| Vu Viur | 3 ¥ Viu
Vi [ —tsp2 —p| [
tr {HD2
ViH1 ; ViH1
DB7-0
Vits >< Valid Data Vita
= tc -

Read mode timing diagram (Reading Data from SPLC780D1 to MPU)

><‘ Vin1 Vi ’><
RS L Vit Vit
tsp1 ML
< » tHD1
-
RIW Vst R/u-n
—— 5 ————p]
tr| tup1
A Via ViH1 /
5 —4 Vit Viu \ Vit
tr =
je— to —p| 2
DBO - DB7 i >< Valid Dat o
Vit dlid.ad Vit
< tc >
Write mode (Writing Data from MPU to SPLC780D1)
L Limit . -
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 400 - B ns Pin E
E Pulse Width tow 150 - - ns Pin E
E Rise/Fall Time tr, tr - - 25 ns Pin E
Address Setup Time tse1 30 - - ns Pins: RS, RW, E
Address Hold Time thos 10 - - ns Pins: RS, R'W, E
Data Setup Time tsez 40 - - ns Pins: DBO - DB7
Data Hold Time tho2 10 - - ns Pins: DBO - DB7
Read mode (Reading Data from SPLC780D1 to MPU)
L Limit 5 s
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time te 400 - - ns Pin E
E Pulse Width tw 150 - - ns Pin E
E Rise/Fall Time tr, t - - 25 ns Pin E
Address Setup Time tse1 30 - - ns Pins: RS, R'W, E
Address Hold Time tps 10 - - ns Pins: RS, R'W, E
Data Output Delay Time b - - 100 ns Pins: DBO - DB7
Data hold time tro2 5.0 - - ns Pin DBO - DB7

TEL: +886-2-8684-1188 PAGE 10/14 FAX.:+886-2-8684-8532



0
Gl FAR TECHNOLOGY CO.,LTD

No. 81, Dongfeng St, Shulin District, 23872, New Taipei City, Taiwan, R.O.C.

Environmentally Certified
1SO 14001:2004
Licence No: TA1062-QC-EC

Quality Certified
1SO 9001:2008
Licence No: TA1062-QC-EC

®

4.4.Display Command

) Execution
Instruction Code Time
Instructions ~7TDB Description (fosc=
RS|W | 7 | DB6| DB5 | DB4 DB3 | DB2 DBI DBO 210KHZ)
Clear ojojo,o0| 0, ,0|0|0]O0 1 Write "20H" to DDRAM. and set 1.52ms
Display DDRAM address to "00H" from
AC.
Return 0/0j0, 0| 0| 0] 0] 0 1| x SetDDRAM address to "00H" 1.52ms
Home from AC and return cursor to it's
original position if shifted.
The contents of DDRAM are not
changed.
EntryMode 0[0|{0| O | O | O | O |1 [I/D |SH |Assign cursor moving direction 38us
Set and make shift of entire display
enable.
Display 000 0 0 0 1 D, 6 C B Setsdisplay (D), cursor(C), and 38us
ON/OFF blinking of cursor(B) on/off
Control control bit.
Cursoror |[0/0|0| O | O 1 |[S/IC/RIL| x | x |Setcursor moving and display 38us
Display Shift shift control bit, and the direction,
without changing of DDRAM
data.
FunctionSet |0 |0 /0| O 1 |[DL N | F X x |Set interface data length (DL:4 - 38us
bit/8-bit), numbers of display line
(N: 1-line/2-line), display font
type(F:5*8 dots/5*11 dots)
0 00 1 AC5AC4AC3AC2ACLACO Set CGRAM address in address 38us
Set CGRAM counter.
Address
0 0|1 AC6 AC5AC4 AC3 AC2 AC1 ACO Set DDRAM address in address 38us
Set DDRAM counter.
Address
Read Busy | 0 | 1 |BF|AC6/AC5/AC4/AC3 AC2 AC1 ACO Whether during internal operation Ops
Flag and or not can be known by reading
Address BF. The contents of address
counter can also be read.
Write Datato| 1 | 0 (D7 D6 | D5 | D4 | D3 | D2 | D1 | DO |Write data into internal RAM 38us
RAM (DDRAM/CGRAM).
ReadData | 1|1 D7 D6 D5 | D4 | D3| D2 | D1 | DO |Read data from internal RAM 38us
from RAM (DDRAM/CGRAM).
"x".don't care
TEL: +886-2-8684-1188 PAGE 11/14 FAX.:+886-2-8684-8532
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6. NOTES

Safety
If 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.

7. 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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