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1. SCOPE

This specification covers the engineering requirements for the GFR1602LC-BNFBJES liquid crystal
module.

2. PRODUCT SPECIFICATIONS

2.1 General

® 16 x 2 dot matrix LCD
STN(BIlue), Negative mode LCD panel
Transmissive , Normal temperature type
12 o’clock
Multiplexing driving : 1/16duty, 1/5bias
Interface : RS232
LCM Controller: GMRU20X4
Backlight: White

2.2 Mechanical Characteristics

ltem Value Unit
Number of Character 16 X2 Character

Dot size 0.40(W)X0:49(H) mm

Dot pitch 0.49(W)X0.54(H) mm

Module dimension 63.0(W) X 32.0(H) X (20.8)(T) mm

Viewing Area 46.0 (W) X.12.0 (H) mm

Active Area 42.1(W) X 8.94 (H) mm

Baud Rate 19200 -

PRt

Remark o : ——
) Cormecting. .. --
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2.3 Absolute Maximum Ratings

Characteristic Symbol Min. Typ. Max. Unit
(Vop). -- -- 6 Vv
Supply Voltage V+ (Vpp-0.3V) -- 11V \
V- -- -- 11V \
Tin -0.3V (Vpp + 0.3V)
Input Voltage : Vv
Rin -15 +15
Tout (V+, +0.3V) (V-, -0.3V)
Output Voltage Vv
Rout -0.3V (Vpp + 0.3V)
Operating temperature range -- 0 -- +50 °C
Storage temperature range -- -20 -- +70 °C

2.4 Electrical Characteristics (LCD)

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

Voltage (logic) Vbp-Vss 4.7 5.0 5.3 Vv
Viu - 2.0 -- Vbb

Input Voltage \
Vi -- Vss -- 0.8
VOH |QH=-0.1 mA 0.8VDD -- VDD

Output Voltage Vv
VH|_ |o|_=0.1 mA Vss -- 0.2VDD
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2.6. Optical Characteristics

3 227

IATF 16945
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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 0162 | C>2.0,0=0°C | 30° - Notes 1 & 2
Contrast C 0=5°, J=0° 2.0 - - Note 3
Response Eo o i
time(rise) ton 0=5°, =0 110 | 300ms Note 4
Response o o i
time(fall) toff 0=5°, J=0 79 270ms Note 4
Note 1: Definition of angles 6 and @
Z(e=0 o
o) Y'(up) o Y'(up)
. 1 =90 o | g =90
Y N\
! oL N
X(Left) ! i X'(Left) ; » X(Right)
?(\)318? 0 1 > ‘E:%iim =180 E =0
o LIJI=2?0°
=270 o
Y{down) Y(down)

Note 2: Definition of viewing angles 61 and 62

Cmax. — — — — — — — .
e N
/ \
Contrast Y
C » \
———f——————— =
| (N
| |
l I
01 62
viewing angle 6 (D fixed)
Note :  Optunum viewing angle with the

naked eye and viewing angle 0 at
Cmax. Above are not always the same

Note 4: Definition of response time

Non-selected state | Selected state

Note 3: Definition of contrast C

Contrast 90%

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

V opr : Operating voltage

Brightness
A Non- Selected Waveform
B N\ B / Selected Waveform
N
X
B2 ! \\
v
\
L
[ Bl ™ _
C =R2/BI Driving Voltage
Non-selected state
10%
Time

f gy : Frame frequency

ton : 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
Vf =5V,
Forward Current l¢ . 75 - 1100 | mA
White
LED Vi =5V, »
. : lv _ 1300 |1800| -- | cd/m
*Luminous Intensity White
Chromaticity X Vf =5V, 0.26 10.29] 0.33
Coordinate y White 026 10.29| 0.33
Luminous Uniformit vi=ov 70 7
uminous Uniformi %
y Alv White
Note: * Measured at the bare LED- back-light unit.
2.7.2 LED Maximum Operating Range
ltem Symbol White Unit
Power Dissipation Pap 500 mW
Forward Current I 100 mA
Reverse Voltage Vg 5 \Y
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3. RELIABILITY

NO. ITEM CONDITION STANDARD NOTE
- o Appearance
High Temp: 70 120 h
1 igh Temp: Storage ¢ s Without defect
) Appearance
2 Low Temp. -20 120 h
ow Temp. Storage C rs Without defect
i : igh y A
3 High Tej'mp & Hig 400 C 120 hrs 'ppearance
Humi. Storage 90% RH Without defect
4 High Temp. 50 120 firs Appearance
Operating Display Without defect
5 Lon Tem.p. 0C 120 Hrs Appearance
Operating Display Without defect
0°C, 30min. —50°C,30min. n
ppearance
6 Th | Shock 1cycle 10 cycles
ermalshoc T (1cycle) | 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. Interface Pin Description
No LCM Signal direction
1 VDD DC Power VDD
2 GND DC Power ground
3 RXD LCM to PC
4 TXD PC to LCM
PAGE 9/16 P-18-09A
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5. Command Summary

Command Syntax Default | Description

Enables line wrapping.
Auto line wrap on FE 43 FD on Character will wrap to first position of next line if it reaches

the end of a line.

Disables line wrapping.
Auto line wrap off FE 44 FD N/A Character will go to the first position of the original line if it

reaches the end of a line.

Sets the text insertion point to [col] and [row].

Set text insertion point FE 47 [col] [row] ED N/A [col] : 0x00 to OxOF

[row] : 0x00 to 0x01
Set text insertion point FE 48 FD N/A Sets the text insertion point to [0] and [0].
home

Turns on the underline cursor and sets it at location [col]

and [row].
Underline cursor on FE 4A [col] [row] FD N/A
[col] : 0x00 to OxOF
[row] : 0x00 to 0x01
Underline cursor off FE 4B FD N/A Turns_off the underline cursor.

Turns on the blinking block cursor and sets it at Location
[coll-and [row].

[col] : 0x00'to OxOF

[row] : 0x00 to 0x01

Blinking Block cursor on | FE 59 [col] [row] FD N/A

Blinking Block cursor off | FE 5A FD N/A Turn off the blinking block cursor.
Moves the‘underline cursor to left. It will move to the end of
Cursor left FE 4C FD N/A - o )
the same line if it reaches the beginning of a line
. Moves the underline cursor to right. It will move to the
Cursor right FE 4D FD N/A

beginning of the same line if it reaches the end of a line

Initial thick vertical bar

FE 76 FD N/A Initializes 5 pixels width as the vertical bar.
graph
Initial thin vertical bar
FE 73 FD N/A Initializes 2 pixels width as-the vertical bar.
graph
Draws vertical bar at position [col] of the last row with
FE 3D [col] [height height [height].
Draw vertical bar graph leol} (hetght] N/A gnt fheigh]
FD [col] : 0x00 to OxOF
[height] : Ox00 to Ox10
Erases vertical bar at position [col].
Erase vertical bar graph | FE 2D [col] FD N/A

[col] : 0x00 to OxOF

Initialize horizontal bar
FE 68 FD N/A Initialize horizontal bar graph.

graph
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Draw horizontal bar

FE 7C [col] [row] [len]

Draws horizontal bar at position [col] and [row] With length

N/A [length].
graph FD
[length] ranges from [0x00] to 0x7A].
Read Model Number FE30 FD N/A Reads 2 bytes back from LCD
Read Firmware Version< | FE 31 FD N/A Reads 2 bytes back from LCD
Soft Reset FE 56 FD N/A Resets
Clears screen of LCD and places the text insertion point to
Clear display FE'58 FD N/A
top left.
Backlight on FE 42FD on Turns on the backlight.
Backlight off FE 46 FD N/A Turns off the backlight.
Adjust LED brightness.
Backlight brightness FE 41 [brightness] FD N/A ]
[brightness] : 0x01 to 0x08.
Auto key hold on FE 32 FD N/A Auto key hold on.
Auto key hold off FE 33 FD N/A Auto key hold off.
Sets RS232 port speed.
[speed] : 0x00 to 0x06
0x00 = 115200
0x01' = 57600
0x03
Set RS232 port speed FE 39 [speed] FD 95500 0x02 = 38400
s 0x03 = 19200
0x04 = 9600
0x05 = 4800
0x06 =2400
Save user defined Save userdefined characters.
FE 4F [cc] FD N/A
characters [cc] - 0x01to 0x08..
FE 4E [cc] [8 bytes] Defines custom character.
Define custom character N/A
FD [cc] : 0x01 to 0x08.
Load user defined Load user.defined characters.
FE 50 [cc] FD N/A
characters [cc] : 0x01 to, 0x08.
Save user settings N/A Save user settings.
FE 53 [ud] [4 bytes] ] ) )
D User is required to save 4 bytes ata.time.
[ud] : 0x01
Read user settings. 4 bytes-are returned at each time
Read user settings FE 54 [ud] FD N/A
[ud] : 0x01
Save custom startup characters:
[bb] for LCM0802 : 0x00 to 0x01
Save custom startup FE 40 [bb] [8bytes]
N/A [bb] for LCM1202 : 0x00 to 0x02
screen FD
[bb] for LCM1602 : 0x00 to 0x03
[bb] for LCM2002 : 0x00 to 0x04
Set LCM for 16x02 FE 34 FD 16x02 | Set LCM for 16x02
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Set LCM for 20x02 FE 35 FD N/A Set LCM for 20x02
Set LCM for 12x02 FE 36 FD N/A Set LCM for 12x02
Set LCM for 08x02 FE 37 FD N/A Set LCM for 08x02
Set LCM for 20x04 FE88 FD N/A Set LCM for 20x04
Keypad Mapping
KEY Character Return State
82 1] B " (0X43h) ESC
S3 "C " (0x42h) Up
sS4 "D " (0x41h) Down
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6. Character Pattern

Biobd i nnon| 0001 |0010|0011 o101{0110]0111 {1000 (1001 {1010 [1011 [1100 [1101 {1110 [1111
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7. 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 signalis.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 itmay 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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10. PACKAGE INFORMATION
TBD
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Gl FAR TECHNOLOGY CO.,LTD Work Instruction

1.P 9 Purpose -
SN F A S WRERIT P R HEHEE R RA 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" #f%%# Explanation of terms :
1 A BBKa T g dr i T R

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

3-2 X R G AAEAE T PEE SR o
Minor defect: Slightly defective but does not affect customer use.

4 ¥ B %8 4] Inspection system :
4-1 345303 ¢ & ANSI/ASQZ1.4 - ¥ KBTI 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 i+ Inspection conditions -
51 @ * M ZHRBIREZBIFE-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 “PELHE S ¢ JF 1t 380120% LUX fhw & p kET o H pARFEAE T T A &4 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 5% 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 A RA AL E S B o

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: 95 |
Panel surface

@)

/ / @

SEEEENEEEE
EEEEEEEEEE

— Bt (4B)i=a
O Outside (iron) frame

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

B: ¥ A%

View Area

\\gﬁﬁﬁﬁﬁﬁﬁ

QUOU000000000 —— c: %24 %

Conductive layer

BHEESEE . s

Active Area




Gl FAR TECHNOLOGY CO.,LTD Work Instruction

COG
FE%f Category CoG
SoFe | SR IE B LE A S TR | OB | HIEE R
No. Item Inspection Content & Standard Zone | Category Level
2oEl G- ERGk | BREEARJEAZIE 5mn
Black dot ~ Stab---and other |Two points havetobe = 5mm
round shape LS o
gap(-) | 0 =  (mn) peceptance y ag | %
1 A . $ = 01 # AR Ignore A Minor
Dot(1) 0l<d = 0.25 3 B |APPEArNCE] ) QL0.65%
- 0.25<¢p = 0.3 1
$>0.3 0
FRCINRLIUY 13 o BLEEAE P AZiE 5 mm
Bubble ~ Uneven dots Two points havetobe = 5mm
" :w = C M A W re: fb‘iigﬁ :’(.t
Sl =] 4
2 ’B;‘!:'*P(— ) . P (HlHl) Acceptance Qty ’ I.E‘ Minor
Dot(2) ¢ = 0.2 & AR Ignore B |Appearance AQLO.65%
- 02<¢p = 0.5 2
i $>0.5 0
U BRI G -5 S
§cratch ~ Fiber.. and other L (mm) W (mm) IES
linear shape. Acceptance Qty )
st ~|w = 0.02[& gnore o =&
3 . / Minor
Line < < 0. Appearance
L L = W = 0.03 B pp AQLO.65%
L=3|W = 005
L>5 W > 0.05 0
i |FREFIRFPER L )
e No obvious color difference allowed in same shipment. L = &
4 Background ) B Minor
(& & pee %: = T R ) Appearance
color ] ) AQLO.65%
(According to the gold samples if necessary)
¥ FPC i a2 i B
Stabbing on the FPC causes the line to fail to conduct
Reject
FPC ML 3% FPC 1 #8555 X 24§ B 4 1 R &2 i 4B9c A ig
5 FPC Dirty or residual foreign matter on the FPC makes the circuit C Major
Appearance AQL 0.4%
Appearance unable to conduct A7
Reject
< FPC & & 477 ~ ¥4 3BT
FPC right-angle crease and fracture Reject




Gl FAR TECHNOLOGY CO.,LTD

Work Instruction

COG
MR D F e TR R BRHRAERT L BT
There is a block or Iinear in the view area under the screen is
whole black or white.
LI e Reject @ o = &
6 (=) b Minor
Dot - Line (3) ¢ iz 2% ND Filter 1[?_?_ £ i I ”]I Electronics AQLO.65%
But after inspecting by 2% ND Filter without seeing block or
linear, it is confirmed
Acceptance
Zo PR NRE 0 R BB AR
.o »— | There is a black, white, bright or other dot or lines showing in the =
B S view area T =&
7 (=) ’ Elect o Minor
ectronics
Dot ~Line (4) 3% & Shp%l 13 2 2| % &% AQLO.65%
According to the inspection standard: No. 1 and 3.
#F |MAREG#ONGFA PR . i
8 Lack of Lacking part of characters in the view area. wF Major
Electronics
characters Reject AQL 0.4%
HMTtao- LAt dian g2 @iFri B ,
i #% i¥ | The display (view area) always show in the initial screen and can’t T 2 I\'}ILaJ'JEr
9 ' :
be switched to others. i
No reaction Electronics AQL 0.4%
Reject
P dgfs zraErio s IEK - 58
10 maw After connecting to the power, there is no image. vF Major
No display Reject Electronics AQL 0.4%
e E 3
g 51 Brdoe EgAR B o EE
11 v There is a lack of vertical or horizontal lines in the view area. ¥ Major
Broken line Reject Electronics AQL 0.4%
&:ﬁﬁ‘%ﬁlfﬁ’ﬁ 6'37 l'—v—‘i’ II")A,\?;,
There are some stripes or shadow/smear showing in the view S B
53 21
12 | CROSS TALK |3€a: o Minor
Electronics 0
1B T & 2 z v E3TUR K AQLO0.65%
Reject or inspect according to the golden sample
Bahad  BoRAME Bk o 1R
13 | CON Lack of partial ICON in the view area. rE Major
Electronics AQL 0.4%

Reject




Gl FAR TECHNOLOGY CO.,LTD

Work Instruction

COG
B doo et o L H U BT RA R R T AR (VOP)
I
7= # — | The color contrast of display is obviously lighter or darker than o 11 B
14 Color others and according to the VOP value in the electronics A RoF Minor
IS Electronics
difference specification. AQLO0.65%
B TR LR
Reject or inspect according to the golden sample
58 HRde IRATRZTNT ARY 4B ‘
W3 3
After connecting to the power, there is an undefined electronics T 2 - .t
15 Abnormal o . A Major
appearance showing in the view area. Electronics
screen AQL 0.4%
Reject
¥ BERISLED 1B A MG RE B BT Bk
After lighting LEDs have brightness and darkness uneven the
Fhkd Ao determined according to its uniformity. By
. & 21
16 | Uneven color of Reject A | W Minor
> - , . Electronics
backlight |3 BER {5 LED ¢ %7 - R 4Byt AQLO0.65%
LED color is inconsistent after lighting.
Reject
s g |AF O BARRR 2GR TEI P OEK .
’ Lack of Wave length, chromatic coordinates, brightness don’t correspond = 2 I\'}ILa'JEr
17 acko to the definition of the drawing. A Electronics ) o
brightness . AQL 0.4%
Reject
’,‘;’*,L;%r’v]:l %’%)ﬁ] "VEE{%" ;IL_E'P],( :;_Q
. o :
18 | Backlit foot |Fracture, different length - Minor
Appearance 0
post Reject AQLO0.65%
YRR X B L
Y: Damaged width X: Damaged length
Y X =T
Determination
Y =10 - e s
E#F Acceptance s} E‘ A
19 Damaged ANV AR®(|S1/8 BT %1 S B Appearance Minor
| Did not enter the |<1/8 The side Iength AQLO0.65%
JP Acceptance
viewing area of the glass
xR T
EXNFTRE® 3 Ye
Enter the viewing - Reject
area




Gl FAR TECHNOLOGY CO.,LTD Work Instruction

COG
YiBAEE X R &
Y: Damaged width X: Damaged length
Y X L
- Determination o ﬁ, = _Q
20 Corner <1/3D ——— T C A Minor
Acceptance ppearance 0
collapse = S B AQL0.65%
1/3D <Y =D =1/8 The side length of
Acceptance
the glass
>D - {Ez
Reject
TR [ARRR R R " g
21 Size No correspond to the indication on the drawing. ALL TR Major
Appearance
Measurement Reject AQL 0.4%
WHE R PR TEL A AR BE R E TR R e .
=K
H If there is another undefined defective situation. It will be listed as Electronics )
22 ALL o Minor
Other others. The inspection standard is according to the golden sample. R AQLO.65%

Appearance




