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1. SCOPE
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No. 81, Dongfeng St, Shulin District, 238034, New Taipei City, Taiwan, R.O.C.

This specification covers the engineering requirements for the GFC1602GB-BNFEJS liquid crystal

module.

2. PRODUCT SPECIFICATIONS

2.1 General
® 16 x 2 dot matrix LCD

6 o’clock

STN(Blue), Negative mode LCD panel
Transmissive , Wide temperature type

Multiplexing driving : 1/16duty, 1/5bias
Controller IC : ST7066U-0A or Compatible
Backlight: White(Edge)

2.2 Mechanical Characteristics

Item Value Unit
Number of Characters  |16X2 Character
Character Format 5X8 Dots -
Character Pitch 2.1(W)X4.05(H) mm
Character Size 1.7 (W) X3.55(H) mm
Dot size 0.3(W)X0.4(H) mm
Dot pitch 0.35(W)X0.45(H) mm
Module dimension 53 (W)X20(H)X9.5MAX(T) mm
Active Area 33.2(W)X7.6(H) mm
Viewing Area 35.85(W) X 9.8(H) mm
Remark Connector 2x8 pin smt
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2.3 Absolute Maximum Ratings (Without LED back-light)

Characteristic Symbol Unit Value
Operating Voltage (logic) Vb \% -0.3t0 +5.0
Input Voltage VN Vv -0.3 to Vpp+0.3

Note 1: Referencedto Vss=0V

2.4 Electrical Characteristics(Without LED back-light)

Characteristic Symbol Condition Min. Typ. Max. Unit
Operating R .
Voltage(logic) Vpp-Vss 4.5 5.0 5.5 Vv
Vi -- 0.8Vop - Vop
Input Voltage Vv
ViL = Vss - 0.2Vpp
VoH lon=-0.1mA 0.8Vpp -- Vbbp
Output Voltage V
\v/m |o|_:0.1mA Vss -- 0.2Vpp
Current ~
Consumption loo Vin=Voo B 0.05 1 mA

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

EN/AS/JISQ 9100

Aerospace

(V1
AFNOR CERTIFICATION [l AFNOR CERTIFICATION 150140

IATF 16949

Automotive

1/16 duty, 1/5 bias, Vop=4.5V, Ta=25C

Item Symbol Conditions Min. Typ. Max Reference
Driving voltage Vop 4.2 4.5 4.8
Viewing angle 01 -~ 62 C>2.0,0=0°C| 30° - Notes 1 & 2
Contrast C 0=5°, ¥=0° 2.0 - - Note 3
Response time(rise) ton 6=5°, J=0° - 250 300ms Note 4
Response time(fall) toff 06=5°, J=0° - 250 350ms Note 4
Note 1: Definition of angles 6 and @
Z(®=0 o
0=0) ) -
Y'(up) o Y'(up)
I 3 lJJ:QO %y L% E llJ:‘_:]O.
1 \g2 A7
! oL~ AN
C(Lef i i X'(Left) ; » X(Right)
;33182} :_I . » X(Righn) ~ =180 H =0
=0 I
. ¢I=2?0“
=270 o
Y (down) Y(down)

Note 2: Definition of viewing angles 61 and.62

Cmax. - — — — — — —

Contrast / \

!

Brightness
A

viewing angle 0 (@ fixed)
Optimum viewing angle with the
naked eye and viewing angle 6 at
Cmax. Above are not always the same

Note :

Note 4: Definition of response time

Non-selected state | Selected state

Note 3: Definition of contrast C

Non- Selected Waveform

Selected Wavetform

C =B2/Bl

Non-selected state

Contrast

10%

tf

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

V opr : Operating voltage
ton

Time

f ey : 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
[f=30mA,
Forward,voltage Vi . 47 | 5.0] 53 V
White
LED If=30mA, 5
. _ v _ 900 (1300 -- |cd/m
*Luminous Intensity White
- X 0.25 |0.28] 0.31
Chromaticity [f=30mA,
Coordinate White
y 0.25 |0.28] 0.31
VR=5V,
Reverse Current I ] -- -- 20 UA
White
. . If=30mA,
Uniformity Avg : 70 %
White
Note: * Measured at the bare LED back-light unit.
2.7.2 LED Maximum Operating Range
Item Symbol WHITE Unit
Power Dissipation Pap 212 mwW
Forward Current 2 40 mA
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3. RELIABILILY

NO. ITEM CONDITION STANDARD NOTE
Appearance
1 | High Temp: Storage 80°C 120 hrs .pp
Without defect
) Appearance
2 Low Temp. Storage -30C 120 hrs .pp
Without defect
High Temp. & High % Appearance
3 g . Y g 40C 120 hrs .IOIO
Humi. Storage 90% RH Without defect
High Temp. Appearance
4 gh Temp 70°C 120hrs PP
Operating Display Without defect
Low Temp. Appearance
5 _ _p -20C 120.hrs .pp
Operating Display Without defect
-20°C, 30min. — 70°C,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

NO. Symbol Function
1 VSS Ground (0V)
2 VDD Power supply for Logic circuit (+5V)
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 (Parallel)
15 LED K Power supply for LED(-)
16 LED A Power supply.for LED (+5V)

4.2 Voltage Generator Circuit

Vop f
Vpp-VO
Vb
LCM
Vo i » - Vg ——
VSS

Vpp-Vo : LCD Driving Voltage
VR : 10K~20K
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4.3 Timing Diagram
® \Writing datafrom MPU to ST7066U
#VHI C
RS %\"IL] 4
_1 las o ‘ faH
RW
¥
frw taH
—» et
/ N Va
] e e Ipsw R i i
DBO-DB7 X Validdatd ><
ic
® Reading data from ST7066U to MPU
VIHI .
RS VILI 2
L fas o L
RW \
P | L LaH N
j IDDR : I 1t ;
DEO-DB7 ><L Vel ><
t Ic
® Write Mode (Writing data from MPU to ST7066U)
Te Enable Cycle Time [Pin E 1200 - ns
Tpw Enable Pulse Width [Pin E 460 - ns
Te.Tr |Enable Rise/Fall Time |Pin E - 25 ns
Tas Address Setup Time |Pins: RS,RW,E 0 - ns
Tan Address Hold Time |Pins: RS,RW,E 10 - ns
Tosw Data Setup Time |Pins: DBO - DB7 80 - ns
TH Data Hold Time Pins: DBO - DB7 10 - ns
® Read Mode (Reading Data from ST7066U to MPU)
Te Enable Cycle Time |Pin E 1200 - ns
Tew Enable Pulse Width |[Pin E 480 - ns
Tr,Tr |Enable Rise/Fall Time |Pin E - 25 ns
Tas Address Setup Time |Pins: RS,RW.E 0 - ns
TaH Address Hold Time |Pins: RS,RW,E 10 - ns
Toor Data Setup Time |Pins: DBO - DB7 - 320 ns
TH Data Hold Time Pins: DBO - DB7 10 - ns
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4.4.Display Command

Instruction Table:

AN
yd

£

F

"

2

&

EN/AS/JISQ 9100

Aerospace

afag|afag

Automotive

AFNOR CERTIFICATION [l AFNOR CERTIFICATION 150140

@ @

Instruction Code Description
Instruction Description Time
RS |R/W|DB7 |DB6|DBS5 |DB4 |DB3|(DB2|DB1|DB0
(270KHz)
Clear Write "20H" to DDRAM. and
Display olo|o|]o|o| o] o|o]| 0| 1 |setDDRAMaddress to 1.52 ms
"00H" from AC
Set DDRAM address to
"00H" from AC and return
Return
Home 0 1] 0 0 0 0 0 0] 1 x |cursor to its original position 1.52 ms
if shifted. The contents of
DDRAM are not changed.
Sets cursor move direction
and specifies display shift.
ggiry Mode olo|lo]o|o| o] o0o]| 1t |WUD]| S |Theseoperationsare 37 us
performed during data write
and read.
- D=1:entire display on
Displa
ON;I?OI;(F olo|lo0o]o|0o| 0] 1]|D|C ]| B |C=tlcursoron 37 us
B=1:cursor position on
cursor or Set cursor moving and
Display o lo|lolo|ol| 1 |sc|rL| x| x |isplayshitcontrolbitand) 37 g
Shift the direction, without
changing DDRAM data.
: DL:interface data is 8/4 bits
Function
Set o|lo| o] o] 1 |DL|N]|F/| x| x |Nnumberoflineis 2/1 37 us
F:font size 1s 5x11/5x8
Set CGRAM Set CGRAM address in
address 0 | 0| 0 | 1 [AC5|AC4|AC3|AC2|ACT|ACO|" ~°" ~ - 37 us
Set DDRAM Set DDRAM address in
address 0 | 0 | 1 |ACG|AC5 ACH|AC3|AC2(ACT|ACO| " 37 us
Whether during internal
Read Busy operation or not can be
flag and 0 1 BF |ACGH | ACS | AC4 | AC3 | AC2 | AC1 | ACO |[known by reading BF. The O us
address contents of address counter
can also be read.
. Write data into internal
Egrll?t/eﬁ‘l‘?flata 1 | 0o | D7 |D6 | D5 | D4 | D3 | D2 | D1 | DO |RAM 37 us
(DDRAM/CGRAM)
Read data from internal
Egr?'ldlrx"dﬁh? 1 1 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |RAM 37 us
(DDRAM/CGRAM)
% "x":.don't care
PAGE 11/15 P-18-09B
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5. Character Pattern

MNO. 7 066-0A

Automotive
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ERVICES SERVICES
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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 signaliis.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 ittmay 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.

Quality warranty period: Within one year after shipment date (excluding abnormal usage way and
abnormal environments.)
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9. PACKAGE INFORMATION

aFa

AFNOR CERTIFICATION [l AFNOR CERTIFICATION 15“1 “‘ ‘ ‘ '”‘“

™

1 1 Tray 30 pcs (modules)

2 1 stack 12 tray +1 Cover tray

3 1 Carton (1 Cover tray + 12 tray )x 2 stack

4 | Total pcs : | 1 Carton (30pcs * 12tray * 2 stack) = 720 pcs
5 | Carton size =NO. 17 : | 495*315*435mm

7 Net weight 8.3 KG

8 | Gross weight 12.3 KG

** Packaging information**
® 1 Tray =30 pcs

**Each layer of tray should be staggered stacked
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Gl FAR TECHNOLOGY CO.,LTD Work Instruction

1.P 9 Purpose -
SN F A S RERIT P R HEHEE  FERA SN F AR L SR e
Standardize the inspection items and Judgment standards to ensure the products that shipped out can meet
customer’s requirements.

2 % [#) Area :
FHNRL AT A&
Applicable to all products shipped from the factory.

.z F" #f2%# Explanation of terms :
1 L BBKa TP astd T R

Major Defects: It also causes loss of function or serious appearance defects.

3-2 KRG AR PEE SR o
Minor defect: Slightly defective but does not affect customer use.

4 ¥ % %8 4] Inspection system :
4-1 345303 ¢ & ANSI/ASQZ1.4 — ¥ KB 2 I ¥HH- k> % o
Sampling plan: According to ANSI/ASQ Z1.4 general inspection level II the normal inspection one-time
sampling plan.

4-2 ook & Acceptable Level : (AQL)
a1 'ii' ¢ Major defect = 0.4 %
=X & 4% K5 Minor defect @ 0.65 %

5.% B i % Inspection conditions -
51 @ * M ZHRPIREZBIFE-ERTE -

Use relevant testing instrument, testing and measuring tools .

5-2 BB E R HER I AT ET 23 C+3C 3 &R 70%RH 11T o

Environmental reqwrements. The conditions should be controlled at room temperature 23°C+3°C and
humidity below 70%RH.

5-3 “PELME S ¢ JF 1 380120% LUX fhw & p kET > H P ARFEAE T T A 41 3015 cm ek o
Appearance inspection: Under the white fluorescent lamp of 380+20% LUX , the visual distance shall be
checked above the product 30 £ 5 cm.

5-4 7 [+ P|3# Electrical Testing :
5-4-1 F F k2 2 & F MET & 57300Lux+3% T % o
The products with backlight should be tested at 5~300£3% Lux.

5-4-2 ® k2 A HFRET A 607300Luxt3%v ¢ P RET R o
Products without backllght need to be turned on and tested under 60~300 + 3% LUX white fluorescent
lamps .

55 hAL & R A AL E S oo

Check the viewing angle according to the product viewing angle.




Gl FAR TECHNOLOGY CO.,LTD Work Instruction

5-6 H 7 I % ¥ 4L & $* Bad phenomenon View area
5-6-1 i * f@%F Applicable category : COB ~ TFT

A

LCD & AA @ BT % Active Area
The edge of view area < ‘
AB . ¥ AR ¥ View Area

/ /

@)

b4
C: 45 |
Panel surface

@)

/ / @

SEEEENEEEE
EEEEEEEEEE

— Bt (B)=n
O Outside (iron) frame

5-6-2 i * f8%f Applicable category : COG ~ TAB ~ TN

B: ¥ A%

View Area

\\gﬁﬁﬁﬁﬁﬁﬁ

CUOO000000000 — c: %2 A%

Conductive layer

BHEESEE . s

Active Area




6. ¥ % 1% & Inspection standards

Gl FAR TECHNOLOGY CO.,LTD Work Instruction

COB
F8%f Category coB
L | WEHIEP WM F 5 4R R W B =] i B
No. Item Inspection Content & Standard Zone | Category Level
2oal |G- RGE | B ZEERFAZE Smn
Black dot ~ Stab---and other |Two points havetobe = 5mm
round shape IS o
Q (HHH) Acceptance Qty o §L = -Q
_ (X+Y) d = 0.1 # AR Ignore A A Minor
2 01<¢ = 0.25 3 PPETANce!  AQL0.65%
0.25<¢p = 0.3 1
1 ,B;J:-ZLRE"(" ) d) >0.3 0
Dot (1) EN RN T
The dot is located on the side(B area)-OK
ol ,
Q (IHH]) Acceptance Qty s} fzﬁL B
¢ = 03 # AR Ignore B Minor
- Appearance o
03<¢d = 05 3 AQL0.65%
05<¢p =1 1
o>1 0
F & ~ W LEL % BLEESR P A6 5 mm
Bubble ~ Uneven dots Two pointstobe = 5mm
G e T e oY
s e %
,E'QJ:-Z;&LE"(: ) ¢ (IHIH) Acceptance Qty ¢ §L <&
2 P PR A Minor
Dot (2) ¢ = 0.2 # AR Ignore Appearance
02<d = 05 ) AQL0.65%
= $>0.5 0
HIEENES I §
Scratch ~ Fiber.. and other
linear shape. L (mm) W (mm) iy i
W Acceptance Qty )
P - W = 0.02|:#&4R Ignore , =X &
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Work Instruction
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