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1. SCOPE

This specification covers the engineering requirements for the GFC1602AF-FPFE-ES04 liquid
crystal module.

2. PRODUCT SPECIFICATIONS

2.1 General

® 16 x 2 dot matrix LCD
FSTN, Positive mode LCD panel
Transflective, Wide temperature type
6 o’clock
Multiplexing driving : 1/16duty, 1/5bias
Controller IC : ST7066U-0B or Comgpatible
Backlight: White

2.2 Mechanical Characteristics

Item Characteristic
Dot configuration 16 x 2
Dot dimensions(mm) 0.55% 0.65
Dot spacing (mm) 0.6 x 0.7

Module dimensions 69 x 29.2x 6 Max

(Horizontal x Vertical x Thickness, mm)

Viewing area (Horizontal x Vertical, mm) 61 x15.9

Active area (Horizontal x Vertical, mm) 56.2 x 11.85

Remark Modify R8 to 16 ohm
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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 4.7 5.0 5.3 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

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, 1/5 bias, Vop=4.3 V, Ta=25C

Item Symbol Conditions Min. Typ. Max Reference
Driving voltage Vop 4.0 4.3 4.6
Viewing angle 0102 |C>2.0,0=0°C| 30° - Notes 1 & 2
Contrast C 0=5°, @¥=0° 2.0 - - Note 3
Response
: : ton =5°, &=0° - 64 250 Note 4
time(rise) 6=5°% =0
Response
: toff 0=5°, ¥=0° - 151 250 Note 4
time(fall) '
Note 1: Definition of angles 6'and &
Z(e=0 o1
a=0) o
Y'(up) - Y'(up)
. 1 =90 oy PR
N2 N\
' B1 . i
O | X'(Left) ; o X(Right)
X'(Lett) q > £
=180 —=1 Clp X(Righ) ~©=180 - =0
=0 ]
P=270° b=270
Y (down) Y{gown)
Note 2: Definition of viewing angles 61 and 62 Note 3: Definition of contrast C
Cmax. - — — — 7 ,,-v—-“\ Brightness
/ \ A Non- Selected Waveform
Contrast / \\\
C // . T // . .
200 /S o A / Selected Waveform
/) | \
| | X
| | - ’ \\
01 02 < \
viewing angle 6 (D fixed) \
Note :  Optimum viewing angle with the I Bl — _
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 Selected Condition Non-Selected
Condition s Condition
Luminance

- L
100% 0%

RN

— Tr —

Positive type T
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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=120mA,
Forward voltage Vi White 26 | 29 | 3.2 Vv
[f=120mA, )
. . : 3 3
Luminous Intensity ly White 1700 cd/m
. X 0.23 1 0.26 | 0.31
Chromaticity [f=120mA,
Coordinate White
y 0.230.26 | 0.31
[f=120mA,
Reverse Current IR White -- -- -- mA
Lumi Uniformit If=120mA, 20 %
uminous Uniformi 0
R White
Note: * Measured at the bare LED back-light unit.
2.7.2 LED Maximum Operating Range
ltem Symbol White Unit
Power Dissipation Pap 324~372 mw
Forward Current 12 120 mA
Reverse Voltage VR 5 A\
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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
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 A Power supply for LED
16 LED K Power supply for LED

4.2 Voltage Generator Circuit

+5V
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
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DB0O-DB i

:

!

|
Valid data }<

Write Mode (Writing data from MPU to ST7066U)

Te Enable Cycle Time |PinE 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
TrTF 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 40 - - ns
Ty Data Hold Time Pins: DBO - DB7 10 - - ns

Reading data from ST7066U to MPU

Vid

—

DDR 1
|
N N I i

1
!
!
DBO-DB i

]

]

1
Valid data 7§<

Read Mode (Reading Data from ST7066U to MPU)

Tc Enable Cycle Time |PinE 1200 ns
Tew Enable Pulse Width [Pin E 140 ns
Tr TE Enable Rise/Fall Time|Pin E - - 25 ns
Tas Address Setup Time |Pins: RS, RW.E ns
Tay Address Hold Time |Pins: RS,RW.E 10 ns
Toor Data Setup Time Pins: DBO - DB7 - - 100 ns
Thw Data Hold Time Pins: DBO - DB7 10 ns
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Instruction Code

Description

Instruction| . 1| pe7|oes|oes|oes| e | pez|oe1|oeo Description Time
(270KHz)
Clear Write "20H" to DDRAM. and
Dicpla olo|lolo]lolo|lo| o] o] 1 |setDDRAM addressto 1.52 ms
piay "00H" from AC
Set DDRAM address to
"00H" from AC and return
EEE’HT&” o|lo|lolo]lo]lo|o]| o] 1] x |cusortoitsorginal position|  1.52 ms
if shifted. The contents of
DDRAM are not changed.
Sets cursor move direction
and specifies display shift.
Entry Mode olo|lolo]oleoe|o]| 1 ]|uw]| s [Theseoperations are 37 us
Set ) .
performed during data write
and read.
: D=1:entire display on
Displa olo|lo]lolo]lol|l1 | o] c| e |c=tcusoron 37 us
ON/OFF »
B=1:cursor position on
Cursor o s nogyd
Display ololofo]ol| 1 |sc|r| x|« [[CP2Y=IREC ' 37 us
Shift the direction, without
changing DDRAM data.
: DL:interface data is &/4 hits
ggtnctlﬂn ool oo 1 ]oe| N | F | x| x |Nnumberoflineis 2/1 37 us
F-font size is 5x11/5x8
Set CGRAM i Set CGRAM address in
address 0 | 0| 0|1 [acs|aca|aca|acz|act|acol oot e 37 us
Set DDRAM i Set DDRAM address in
address 0 | 0| 1 |Ace|acs|acs|aca|acz|act|acol o e 37 us
Whether during internal
Read Busy operation or not can be
flag and o | 1 | BF |ace|acs|acs | acs|acz|act|aco [known by reading BF. The Ous
address contents of address counter
can also be read.
: Write data into internal
:‘gr{gi[ﬁ?ﬂata 1| o |o7|oe|os5|o4|D3| 02| 01| Do |RAM 37 us
(DDRAMCGRANM)
Read data from internal
Eg?ndéjﬁﬁ 1 1 |D7 | oe | o5 | o4 | D3| D2 | 01| Do |RAM 37 us
(DDORAMCGRAM)
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5. Character Pattern

MO, f0E6B-0B

:;::; Oo00 {0001 {0010{0011 {O100|0101|0110 (0111 (1000 {1001 (1010 1011 1100 (1101 [1110 [1111
D00 RAR | Juse Bt | Funat | E wai | funen | Mened B R |
Uj = = . RO 0O o 0 N :

oo @ | 258 | i |t | (e | | (| (| (| |
ool e (47|77 |G [k (Bl B e | L |
ool | £ [ | L |0 7 ) |
e EEEEEEIEEEEEEEE
woo| @ [ (&L (| | el £ e ) N N
1100 | (85 [z | ‘_ ‘_ __——
1101 | cey | F5E [ e | e E i e |5 T | e
1110 | (7) == o
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6. PACKAGE INFORMATION

1 1 Tray . | 22 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 (22pcs*12tray * 2 stack) = 528 pcs
5 | Carton size =NO. 16 : | 495*315*315mm

6 Net weight : | 6.6 KG

7 | Gross weight : | 10.9 KG

** |Justration
® 1 Tray= 22 pcs (modules)
® 1 stack= 12 tray +1 Cover tray

@ & II.I.T..\‘
yrTT TSN

® 1 Carton= 2 stack (24 tray +2 Cover tray)
® Carton size: 495*315*315mm
® Total pcs: 528 PCS Net weight: 6.6 KG  Gross weight: 10.9 KG
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7. NOTES

= Quality warranty period
® \Within one year after shipment date. ( excluding abnormal usage way and abnormal
environments.)

= 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 orframe 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.

8. 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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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 &
3 S A TR Minor
Line L L =5|W = 003 3 Appearance
| < W < 005 AQL0.65%
\ L>5 W > 0.05 0
FRERAnd PAEd 4 S
4 5 {?‘ ¢ g No obvious color difference allowed in same shipment. A 4y i
) inor
acccg)lrc(::m (% & pFE L4 2 LR ) Appearance AQLO.65%
(According to the gold samples if necessary) o2
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Work Instruction

COB
2y 2142 BOM }ikx 72 BT g i
5 ’ | Different with the BOM marked C A Major
Parts position Reject ppearance AQL 0.4%
X REe FRES Ak B
Fm FE Solder side has tin slag, beads or particle ’
6 FPC/PCB's Reject| R I:/:irfr
surfaceis |3 R R EE S AN JER Appearance AQLO.65%
clean Solder side has too much tin oil
Reject
MR 0 F e TR R FHRAERT L BT
There is a block or linear in the view area under the screen is
L whole black or white.
BL S MR . . =z &
_ Reject w3 )
7 (=) o o o . o e . 1 AA . Minor
Dot ~ Line (3) % e ik 2% ND Filter & % & 4R X Ed Electronics AQLO.65%
ot ~ LIne *
But after inspecting by 2% ND Filter without seeing block or
linear, it is confirmed
Acceptance
Zo PR NIRE 0 v R BB AsR
B2k ~ %Eifeﬁ There is a black, white, bright or other dot or lines showing in the B 2 S
F .
8 (z) view area. AA | Electronics Minor
Dot ~ Line (4) | 3¢ & MmEL 13 2 &z & AQLO.65%
According to the inspection standard: No. 1 and 3.
#3 |HAREa Ol F A B . ig
F .
9 Lack of Lacking part of characters in the view area. AA Electronics Major
characters Reject AQL 0.4%
BMARe - Bt don B2 A7 JEC Sz
10 # #5 i | The display (view area) always shows in the initial screen and can’t AA T IGajor
No reaction |be switched to others. Electronics | rqL 0.4%
Reject
Cy . (TR zraEFEG BT JEK 5 ER
£ 3o . . . ® Mai
11 i After connecting to the power, there is no display. AA Electronics ajor
No display Reject AQL 0.4%
, Etdae? "z -ER BN 5 a &
g |HTERCOLEA R TR Major
12 i There is a lack of vertical or horizontal lines in the view area. AA Electronics )
Broken line Reject AQL 0.4%
BMtho i Al if R HR ,
There are some stripes or shadow/smear showing in the view area. T I\:/llt &
13 |CROSS TALK S o A : AA ) inor
FEl & LB TR Electronics AQLO.65%

Reject or inspect according to the golden sample
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Work Instruction

COB
BHrde i o RS dEf T &
F .
14 | CON Lack of partial ICON in the view area. AA | ) Major
ectronics o
Reject AQL 0.4%
Brioe ot o A Ba RSN T T F A (VOP)
B F
R A - A% . : . . & o =t &
The contrast of display is obviously lighter or darker than others 7 Mi
15 Color ; . . I AA . inor
and according to the VOP value in the electronics specification. Electronics A o
difference QLO.65%
e & R g R R
Reject or inspect according to the golden sample
e HEREERNRATRZTAT LIRS B 3
16 Ab | After connecting to the power, there is an undefined electronics AA LW Major
norma .
screen appearance showing in the view area. Electronics AQL 0.4%
Reject
X BLRISLED P HR AR ZHIBS B YT
After lighting LEDs have brightness and darkness uneven the
Fkd Ao determined according to its uniformity. 5o = &
F .
17 | Uneven color of Reject A Electronics Minor
backight |3 BLZ {5 LED ¢ %7 - & 4Bz AQLO.65%
LED color is inconsistent after lighting
Reject
AE I A -BBEERG BT TES S K ,
AR R . B 1 fi,?l\?*r'rg% = B o =2
18 Lack of Wave length, chromatic coordinates, brightness don’t correspond A Wl Minor
aCK O .
to the definition of the drawing. Electronics
brightness 8 Reject AQLO.65%
ejec
cHER AR T IEC o N
19 Size No correspond to the indication on the drawing. ALL Appearance Major
Measurement Reject AQL 0.4%
ERG AR LR R RS TR T Py
20 @ If there is another undefined defective situation. It will be listed as | A Elegt%?cs Minor
Other others. The inspection standard is according to the golden sample. AQL0.65%

Appearance






