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SUNLIKE DISPLAY Model No : SD1602H

Module Classification Information

S D 162 H U O B - XA - G -
1 2 3 4 5 6 71 8 9

SUNLIKE DISPLAY TECHNOLOGY CO.,

Product type : LCD COB

Display Type : Character 16 words * 2 lines

Serials No.

TN/ Positive / Transflective / Reflective TN/ Negative / Transmissive

TN/ Positive/ Transmissive STN/ Blue/ Negative / Transmissive
STN/ Gray/ Positive / Transflective / Reflective STN/ Gray/ Positive/ Transmissive
STN/ Y-G/ Positive / Transflective / Reflective STN/ Y-G/ Positive/ Transmissive
FSTN/ Positive / Transflective / Reflective FSTN/ Negative / Transmissive
FSTN/ Positive/ Transmissive VA TN/ Negative/Transmissive
LED / Yellow-Green LED / Green / Guide
Backlight LED / Amber LED / White / Guide

Type : LED / Red LED / Blue / Guide

LED / Orange No BackLight / Reflective

LCD View 6:00 View

direction 12:00 View

LCD

ENGLISH/JAPAN XB- ENGLISH/EUROPEAN XH-> ENGLISH / RUSSIAN
Controller

G > General Temp., 5V, Single Supply Voltage
H > Wide Temp., 5V, Single Supply Voltage
L > General Temp., 3.3V, Single Supply Voltage

LCD Temp.
P W = Wide Temp., 3.3V, Single Supply Voltage

Range :
N = General Temp., Dual Supply Voltage

D > Wide Temp., Dual Supply Voltage
S > Super Wide Temp., Dual Supply Voltage

Frame
Material
Series
Number

Series
Number

- NO FRAME B> BLACK S-> SILVER

X-> A~Z Number

X-> ---or 01~99 Number




SUNLIKE DISPLAY

Model No : SD1602H

1. Precautions in use of LCD Modules

(1) Avoid applying excessive shocks to the module or making any alterations or

modifications to it.

(2) Don’t make extra holes on the printed circuit board, modify its shape or change the

components of LCD module.
(3) Don’t disassemble the LCM.
(4) Don’t operate it above the absolute maximum rating.
(5) Don’t drop, bend or twist LCM.
(6) Soldering: only to the I/O terminals.
(7) Storage: please storage in anti-static electricity container and clean environment.

Don’t touch the elastomers connecter, especially insert a backlight panel (EL or CCFL)

(8) LCM technological conditions RoHs

2. General Specification

Item Dimension Unit
Dot arrangement 16 x 2 ( 5*7 Dots + Cursor ) Dots
Module dimension 66.0 x 26.0 x 8.5 Max mm
View area 52.0x 16.0 mm
Active area 46.86 x 11.5 mm
Dot size 0.46 x 0.66 mm
Dot pitch 0.50x 0.70 mm
LCD type STN /Y-G / Positive , Transflective
Duty Ratio 1/16 Duty
View direction 6 o’clock
Backlight Type LED / Orange
Used IC ST7066U / 8bit 6800 Parallel
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SUNLIKE DISPLAY

Model No : SD1602H

3.1 Interface Pin Description

Pin No. | Pin Out Level Description
1 VSS ov Power Supply Ground
2 VDD 5.0V Power Supply Voltage
3 Vo - Contrast Adj
4 RS H/L Register Select
5 R/W H/L Read / Write
6 E H,H—L | Enable Signal
7 DBO0 H/L Data Bit 0
8 DB1 H/L Data Bit 1
9 DB2 H/L Data Bit 2
10 DB3 H/L Data Bit 3
11 DB4 H/L Data Bit 4
12 DB5 H/L Data Bit 5
13 DB6 H/L Data Bit 6
14 DB7 H/L Data Bit 7
15 A 4.0V LED Power Supply (+)
16 K ov LED Power Supply (—)




SUNLIKE DISPLAY

Model No : SD1602H

4. Absolute Maximum Ratings

4.1 Electrical Absolute Ratings

Item Symbol Min. Max. Unit Note
Supply Voltage for Logic Vpbp-Vss -0.3 7.0 Volt
Supply Voltage for LCD Vbp-Vo -0.3 10.0 Volt
Input Voltage Vi -0.3 Vob Volt
B/L Power Dissipation Pap - 258 mW
B/L Forward current Iar - 60 mA
B/L Reverse Voltage Vr - 5 v
4.2 Environmental Absolute Maximum Ratings

Normal Temperature
Item Operating Storage
Min, Max. Min, Max.

Ambient Temperature 0C +50°C -20°C +70°C
Humidity (without condensation) Note 2,4 Note 3,5

Note 2: Ta=<50C: 80% RH max

Ta>50"C : Absolute humidity must be lower than the humidity of 85%RH at 50°C
Note 3: Taat -20°C will be<48hrs at 70°C will be <120hrs when humidity is higher than 70%.
Note 4: Background color changes slightly depending on ambient temperature. This phenomenon is

reversible.
Note 5: Ta<70°C: 75RH max

Ta>707C : absolute humidity must be lower than the humidity of 75%RH at 70°C
Note 6: Taat -30°C will be <48hrs, at 80 ‘C will be <120hrs when humidity is higher than 70%.




SUNLIKE DISPLAY

Model No : SD1602H

5. Electrical Characteristics

5.1 DC Characteristics for logic and LCD

Ta=25"C,VSS=0V

Item Symbol Condition Min. Typ. | Max. | Unit
Supply Voltage for Logic Vpp-Vss - 4.5 5.0 5.5 Volt
Input High Voltage Vi H level 0.7Vpp - Vob Volt
Input Low Voltage Vi L level -0.3 - 0.6 Volt
Output High Voltage Vou H level 0.7Vbp - VoD Volt
Output Low Voltage VoL L level - - 0.2Vpp Volt
Ta=0TC 4.0 4.4 4.8
LCM Recommend LCD Ao
Module Driving Voltage Vbp —Vo Ta=25C 3.8 4.2 4.6 Volt
Ta=50C 3.7 4.7 4.5
Power Supply Current for Vpp =5.0V
LCM Ipp Vo =42V - 1.5 3.0 mA
5.2 DC Characteristics for Backlight (B/L) Ta=25C
Item Symbol | Condition Min. Typ. | Max. Unit
LED Forward Voltage Vg I[f=40 mA 3.8 4.0 4.4 Volt
LED Forward Current Ir - - 40 - mA
The Brightness Of Backlight L I[f=40mA 160 200 - cd/m?
Peak Emission Wavelength AP - 580 585 590 nm




SUNLIKE DISPLAY

Model No : SD1602H

6. Optical Characteristics

Item Symbol Condition | Min. | Typ. | Max. | Unit | note

o 02—061 CR=2.0 25 80 - deg.

Viewing Angle Range Ta=25C 1,2
¢ 25 60 - deg.
Contrast Ratio CR Ta=25C 2.0 3.0 - - 3
Response Time(rise) Tr Ta=25C - 90 250 ms 4
Response Time(fall) Tf Ta=25C - 120 250 ms 4
Brightness for LCM B Ta=25C TBD - cd/m’ 5
Note 1: Definition of angle 6and ® Note 2: Definition of viewing angle 6
Y'(Back)
sogor AO=0) .
B=90" é:if- Cr(K)
\ [ _
|I I|l,- 'I;II .u/ \
X(Lett) . / .'I ,"I o X(Right) \\‘\\
4N )/
6 =270 \ /f” \J ¢=90 2 N
O
¢ 2, e, o
$=0"0=+90
Y (Front)
Note 3: Definition of contrast CR
Intensity Selected Wave Selected Wave
1009 - Non-selected Wave Intensity
10096 F=-=-=====-==-=---=
Non-selected Wave
CrMax f----------%t--2
CrMax f-----=-------->

Cr=Lon/ Loff

-

Vop

Driving Voltage(V)

[positive type]

10

Cr=Lon / Loff

Vop
Driving Voltage(V)
[Negative type]




SUNLIKE DISPLAY Model No : SD1602H

Note 4: Definition of Response Time (Tr, Tf)

Non-selected - Non-selected
Conition Selected Conition Conition
T
Intensity

[positive type]

Conditions: Operating Voltage : Vop
Frequency : 64 Hz

Non-selected . Non-selected
Conition Selected Conition Conition
>
Intensity

[Negative type]
Viewing Angle(6, ¢): 0°, 0°Frame
Driving Wave form : 1/N duty, 1/a bias

Note 5: Description of Measuring Equipment

_~ light

— source
—_— s ——
>~

~

[ P =
reflected
light

Reflective t;be

@é light
—— source
. —e
reflected light
_t
[ =
reflected

light

Transflective

light source >

(backlight) —
_— —

type
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SUNLIKE DISPLAY Model No : SD1602H

7. Block Diagram
DB7—N

£ CONTROLLER
R/ W- | | | 4
RS SEG40 SEGA0

Vo
VDD
Vss 7 > Iﬁg}J\/EEGMENT
A
K LED BACKLIGHT
8. Power Supply for LCM
VDD
LCD VDD
Modult
Vo Vr 20K HOM
VSS
/177
LED A
Back Lighting K

12



SUNLIKE DISPLAY Model No : SD1602H

9. Read/Write Timing Chart

® Writing data from MPU to STT066U

& Reading data from ST7066U to MPU

.

I
DBO-DET ><_ Walid data
I

13



SUNLIKE DISPLAY

Model No : SD1602H

10. AC Characteristics
(TA = 25°C, VCC = 5V)

Symbol| Characteristics Test Condition Min. | Typ. | Max. | Unit
Internal Clock Operation
fosc OSC Frequency R =91KQ 190 270 350 KHz
External Clock Operation

fex External Frequency - 125 270 410 KHz
Duty Cycle - 45 50 55 %
T, Tr Rise/Fall Time - - - 0.2 us

Write Mode (Writing data from MPU to ST7066U)
Te Enable Cycle Time |PinE 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
Tg, 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 40 - - ns
Th Data Hold Time Pins: DBO - DB7 10 - - ns
Read Mode (Reading Data from ST7066U to MPU)

Te Enable Cycle Time |PinE 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
Tr,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
Toor Data Setup Time |Pins: DBO - DB7 - - 100 ns
Th Data Hold Time Pins: DBO - DB7Y 10 - - ns

14




SUNLIKE DISPLAY

Model No : SD1602H

11. Instructions

Instruction Table:

Instruction Code Description
Instruction| oo | cw | pe7|pBs | DB5 | DB4 DB3 |DB2 DB1 DBO Description Time
(270KHz)
Clear Write "20H" to DDRAM. and
Disola olo| o] o|lo|o]|o]| o | o] 1 |setDDRAM addressto 1.52 ms
play "00H" from AC
Set DDRAM address to
"00H" from AC and return
Egtmu;n olo|lo|lo|o|o/| o] 0| 1| x |cursortoitsoriginal positon| 1.52 ms
if shifted. The contents of
DDRAM are not changed.
Sets cursor move direction
Entrv Mode and specifies display shift.
y o lo| o] o|lo|o0o]| o| 1]|up| s |Theseoperationsare 37 us
Set . .
performed during data write
and read.
. D=1:entire display on
Display :
ON/OFF olo| o] oo | o] 1 D|c | B C—1..c:ursor on 37 us
B=1:cursor position on
Cursor o S
Display olo|o|o]|o| 1 |scC|RL| x| x pay st : ’ 37 us
Shift the direction, without
changing DDRAM data.
. DL:interface data is 8/4 bits
E:?Ctlon 0 0 0 0 1 |oL| N F X % |N:number of line is 2/1 37 us
F:font size is 5x11/5x8
Set CGRAM 0| 0| 0| 1 |AC5|AC4|AC3|AC2|ACT|ACD Set CGRAM address in 37 us
address address counter
Set DDRAM 0 0 1 | ACB | AC5 | AC4 | AC3 | AC2 | ACT | ACD Set DDRAM address in 37 us
address address counter
Whether during internal
Read Busy operation or not can be
flag and 0 | 1 | BF |ACB|AC5|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
ygr{fi&ata 1 0 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |RAM 37 us
(DDRAM/CGRAM)
Read data from internal
ﬁg&déj :;ﬁ 1 1 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |RAM 37 us
(DDRAM/CGRAM)
Note:

Be sure the ST7066U is not in the busy state (BF = 0) before sending an instruction from the MPU to the
ST7066U. If an instruction is sent without checking the busy flag, the time between the first instruction and next
instruction will take much longer than the instruction time itself. Refer to Instruction Table for the list of each
instruction execution time.

15




SUNLIKE DISPLAY

Model No : SD1602H

12. DD RAM Addressing
For 16*2 Display

1234567 8)lolw]un]i2fiz|ia]is]ie
Character
DDRAM | 00| 01 02|03 04]|05]06]07|08]|09]0a]|0B|o0C|0D]|OE]OF
Address o141 [ a2 a3 [ a4 | a5 | a6 | 47| a8 | 49 | aa|aB | ac | 4D | 45 | 4F

13. Reset Function

Initializing by Internal Reset Circuit
An internal reset circuit automatically initializes the ST7066U when the power is turned on. The
following instructions are executed during the initialization. The busy flag (BF) is kept in the busy state
until the initialization ends (BF = 1). The busy state lasts for 40 ms after VCC risesto 4.5 V.
1. Display clear
2. Function set:
DL = 1; 8-bit interface data
N = 0; 1-line display
F =0; 5x8 dot character font
3. Display on/off control:
D = 0; Display off
C = 0; Cursor off
B = 0; Blinking off
4. Entry mode set:
I/D = 1; Increment by 1
S = 0; No shift

Note:

If the electrical characteristics conditions listed in the table Power Supply Conditions (Page 31) are not met, the
internal reset circuit will not operate normally and will fail to initialize the ST7066U. For such a case, initialization
must be performed by the MPU as explain by the following figures.

16



SUNLIKE DISPLAY Model No : SD1602H

14. Initializing by Instruction
8 bit Interface( fosc =270KHZ)

I POWER CN I

+

Wait time =40mS
After Voo =4 8V

Function set | BF cannotbe

-
[]

1

RS IR.'WIEIBT DB&|DES|DE4|DE3|DEZ|(DBE1|DBO) e 1 chacked bafore |
1 _this instruction. J'

g|o|o|O|1}1|N|F|X|X|  TTETEEEEETETTTS
L

Wait time =37uS
[ wating l

L ]
Function set P =
1 BF cannot be i
rs [riw|oer|oes|oes|oes|oes|DB2|DB1|DBO|  4emeeoe-- { checked before |
ololo|o|1f1|nN|F|x]|x i_this instruction._ §

L J

I Wait time =3Tus I
Display ON/OFF control
rs [Riw|oe7|pes|pes|oe4|pe3|pe2|bB1|DBEO
ecjlo|lo|o|o|o|1|D|C|B

| waittime =37us |
Display clear
rs [rwloer|oes|oes|oes|pes|oez|pe1|oeo)
e|lolo|oe|o|lo|e|o|a]1

| Wait time >1_52mS |

Entry mode set
rs [Riw|oe7|pes|pes|oe4|pe3|pe2|bB1|DBEO
eo|lo|lo|o|o|o|o|1]|uD|sS

I Initialization end I

17



SUNLIKE DISPLAY Model No : SD1602H

15. CG RAM Mapping

Character Code CGRAM Character Patterns
(DDRAM Data) Address CGRAM Data)
b7 |b6|b5|bd|b3|[b2|b1|[b0|(b5|b4|b3|b2|b1|[b0|b7|[b6|b5|b4|b3]|b2|b1|b0
000 0(0|0 1(111(1]1
0O|0fO0O 0[O0 1 0|01 ]0]0
o|j0fo0 0[1]0 0O|jo0ofl1]0]0
o|j0foO 0111 0O|jofl1]0]0
0101010 - o100l %|° A olo] | | [olola]o]o
0O|0fO0O 1101 0|01 ]0]0
o|j0foO 1110 0O|jofl1]0]0
000 11111 0|0f(0]0]O0
0[O0 (1 o0j0|oO 1111110
001 001 11010011
0[O0 (1 0(11]0 1101001
O[O0 1 011 1({111(1]0
0101010 - Toto[1|%° "[afolol | | [aloltlo]|o
001 1011 1({0l0f1]0
0[O0 (1 111|0 11010011
0[O0 (1 1111 0|j0o|l0oj0]O0

Table 5 Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character
patterns (CGRAM Data)
Notes:
1. Character code bits 0 to 2 correspond to CGRAM address bits 3 to 5 (3 bits: 8 types).
2. CGRAM address bhits 0 to 2 designate the character pattern line position. The 8th line is the
cursor position and its display is formed by a logical OR with the cursor. Maintain the 8th line data, corresponding
to the cursor display position, at 0 as the cursor display. If the 8th line data is 1, 1 bits will light up the 8th line
regardless of the cursor presence.
3. Character pattern row positions correspond to CGRAM data bits 0 to 4 (bit 4 being at the left).
4. As shown Table 5, CGRAM character patterns are selected when character code hits 4 to 7 are
all 0. However, since character code bit 3 has no effect, the R display example above can be selected by either
character code 00H or 08H.
5. 1 for CGRAM data corresponds to display selection and 0 to non-selection.

. Indicates no effect.

18



SUNLIKE DISPLAY Model No : SD1602H

16. Character Font Table
MO 0BG-0A

:;::; pooojoood joo10|oo1 I:|1I:Il:lﬂl1 o110 0111 (1000 1001 (1010 (1041 (1100 (1101 (1110 1111

L0 S| ELE | | g sl e B Sl R PR
0000 | Ran R | | o | | R |

() - = = = :
000 1| (2) PR (B | | | mo | (N
o010/ () sl e A e A g |
0011 | (4 B i |F | oo | 2 | ey
0100/ (5) B E w | EE |
oo o | (| B | L (e | e | | (o
wolo| [EEFIFR | FRzEE
o1 | @ -—_ iy | R | e ‘_ E
oo @ |5 | | (| |
on || [ E B L [ o el s =
1100 | (&) i F
vor| @ | [ | B ) o (|
110 | @) i ::: T | -
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SUNLIKE DISPLAY

Model No : SD1602H

17. Reliability

The LCD module shall have no failure in the following reliability test. However the following

Test of a different item doesn’t do by means of the same LCD module.

Test Item Test Conditions Note
High temperature operation 50+3°C > t=120hrs 2
Low temperature operation 0+£3°C > t=120hrs 2
High Temperature storage 70+3°C > t=120hrs 1,2
Low Temperature storage -20+£3°C » t=120hrs 1,2
20C ~ 25C ~ 70C
Temperature Cycle 30min. Smin. 30min. 1,2
(1 cycle) Total 10 cycle
Humidity Test 40°C, Humidity 90% , 96 hrs 1,2
Sweep frequency : 10~ 55, 1.5mmp-p
Vibration Test Test direction : X.Y.Z/3 axis 2
Duration : 60min/each axis
Contract Discharge Voltage:
. +1 ~ 5kV and -1 ~ -5kV
ESD Testing 3
Air Discharge Voltage:
+1 ~8kV and -1 ~ -8kV

Note 1. The module should not have condensation of water on it.

Note 2. The module should be inspected after 4-hour storage under normal
Conditions (15°C to 35°C , 45% to 65% RH)

Note 3. There will be discharged ten times at every discharging voltage cycle.
Energy Storage Capacitance(Cs+Cd) : 150pF+10%
Discharge Resistance(Rd) : 330Q+10%
The voltage gap is 1kV.

Definitions of life end point

(1) Current consumption is more than specified value.

(2) Function of the module is not maintained.

(3) There is visible degradation of appearance and display quality.
(4) Contrast ratio is less than 50% of specified minimum value.
(5) Brightness is less than 50% of specified minimum value.

Life Time: LCD Module 50,000hr (type)

LED Backlight 20,000hr (type)
Conditions : Ta=25"C , Humidity=65+20% RH

20



SUNLIKE DISPLAY Model No : SD1602H

18. Quality

TEST CONDITIONS
8 - 1. LCM Appearance and Electric inspection Condition

1. Inspection will be done by placing LCM 30cm away from inspector's eyeballs under

normal illumination.

45

Upper Polanizer
Metal (Platic) Frame
——— T
— LCDGass
Conduciive Rubber e
Battom Poiarizer
PCB Backlight
| ~ |
Foot (Frame) Coafing Epoxy

2. View Angle: with in 45 around perpendicular line.
8 - 2. Definition
1.COB

"] & PCB

Metal (Plastic) Frame

NN IREN
NN 0000,

LCD

1]

2. Heat Seal

Gasket

17 OO OO L7 =

T NO000 T | LCD
TTI0000 T

[T OTT000 000000 [T

7 ] Heat Seal

3. TAB and COG

0l LcDGass LCD Glass
u A
O

IC

ITO Terminal |

A P:Pad l H'““”m‘

21



SUNLIKE DISPLAY Model No : SD1602H

QUALITY SPECIFICATIONS (Continued)
8-3. Sampling Plan and Acceptance
1.Sampling Plan
MIL - STD - 105E (|| ) ordinary single inspection is used.

2.Acceptance

Major defect: AQL =0.25
Minor defect: AQL =0.65
8-4. Criteria
1.COB
Defect Inspection Item Inspection Standards
. . Any copper flake in viewing Area .
Major PCB copper flakes peeling off should be greater than 1.0mm?2 Reject
Major Height of coating epoxy Exceed the dimension of drawing | Reject
Major Void or hole of coating epoxy Expose bonding wire or IC Reject
Major PCB cutting defect Exceed the dimension of drawing | Reject
2.SMT
Defect Inspection Item Inspection Standards
Minor Component marking not readable Reject
. . Exceed the dimension .
Minor Component height Of drawing Reject
Major Component solder defect (mls_slng. _extra. Reject
wrong component or wrong orientation
Component position shift
component  soldering pad
Minor X <3/4Z Reject
l_ Y >1/3D Reject

Component tilt
/ component

Minor | Y >1/3D Reject
T !
Ny SR y
T

soldering pad
Insufficient solder
component
Minor a‘ g ‘ PAD 0<20 Reject
iy
<— PCB

22



SUNLIKE DISPLAY Model No : SD1602H

QUALITY SECIFICATIONS (Continued)
8-4. Criteria (Continued)
3. Metal (Plastic) Frame

Defect Inspection Item Inspection Standards
Major Crack / breakage Anywhere Reject
Acceptable of
W L Scratch
w<0.03mm Any lgnore
0.03mm=w<0.25mm| L<5.0mm 5
w>0.4mm Any 0

Note: 1. Above criteria applicable to scratch lines with
distance greater than 5mm.

2. Scratch on the side face of frame (not
visible) can be ignored.

Acceptable of
Dents / Pricks

®<1.0mm 5

Frame Dent, Prick 1.0<®<1.5mm 3

Minor o= =+W 1.5mm> 0
2 Note: 1. Above criteria applicable to any two dents /

pricks with distance greater than 5mm
2. Dent / prick on the side face of frame (not
visible) can be ignored

Minor Frame Deformation Exceed the dimension of drawing

Minor Metal Frame Oxidation Any rust

4. Flexible Film Connector (FFC)

Defect Inspection ltem Inspection Standards
Minor Tilted soldering Within the angle +3° Acceptable
Minor Uneven solder joint /bump Reject
Minor Hole D= L+W Expose the conductive line Reject
2 ® > 1.0mm Reject
Position shift
v Y > 1/3D Reject
Minor Y -
X>1/2Z Reject

23




SUNLIKE DISPLAY

Model No : SD1602H

QUALITY SPEC

IFICATIONS (Continued)

8-4. Criteria (Continued)
5. Screw
Defect Inspection ltem Inspection Standards
Major Screw missing/loosen Reject
Minor Screw oxidation Any rust Reject
Minor Screw deformation Difficult to accept screw driver Reject
6. Heatseal - TCP -~ FPC
Defect Inspection Item Inspection Standards
Major |[Scratch expose conductive layer Reject
Minor |HS Hole| = L;;N > 0.2mm Reject
Major |Adhesion strength Less than the specification Reject
Position shift
7 Y > 1/3D Reject
Minor
X>1/2Z Reject
Major |Conductive line break Reject
7. LED Backing Protective Film and Others
Defect | Inspection Item Inspection Standards
Acceptable number of units
©<0.10mm Ignore
0.10<P<0.15mm 2
Minor |LED dirty, prick 0.15<P<0.25mm 1
©>0.25mm 0

The distance between any two spots should be >10mm
Any spot/dot/void outside of viewing area is acceptable

Minor  [Protective film tilt Not fully cover LCD Reject

Major [COG coating Not fully cover ITO circuit Reject
8. Electric Inspection

Defect | Inspection Item Inspection Standards

Major Short Reject

Major Open Reject
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QUALITY SPECIFICATIONS (Continued)
8-4. Criteria (Continued)

8. Inspection Specification of LCD

Defect Inspect Item Inspection Standards
W W=<0.03 0.03<W=<0.07 W=0.07
* Glass Scratch = =
. L L<5 L<5 Any
Minor | Linear Defect | * Polarizer Scratch ACC. _
x Fiber and Linear | o 3 1 Reject
material Note |L is the length and W is the width of the defect
* Foreign material 0 ®=<0.1 |0.1<D<0.20| 0.20<P=<0.25| ©>0.29
betwgen glassand |ACC.| .o, 156 5 1 0
Black Spot and |polarizer or glass NO.
Minor Polarizer |and glass
Pricked * Polarizer hole or @ is the average diameter of the defect.
Note | . )
protuberance by Distance between two defects > 10mm.
external force
* Unocbvious @ G<01 | 01<D<025| 0.25<P<05 | ©®>05
transparant foreign [acc
i T|3EA/TPC 2 1 0
Whi Spot Pl betveen o
Minor | and Bubble in |9 glass
olarizer glas*_s and polarizer o st g ter of the defoct
P + Air protuberance |Note |© 'S the average diameter o ..1e efect.
between polarizer Distance between two defects > 10mm.
and glass
‘ FEEF[ ® | ©=0.10 0.10<dP<0.25 D0>0.25
ks -
%ﬂ‘|:| | AN% -|3EA 11PC 2 0
Minor Segment - W is more than 1/2 segment width Reject
Defect :’gﬁ— S
[ & S +
Note | = L+W
_uﬁ_ 2
Distance between two defect is 10mm
‘@L—] D b=<0.10 0.10<d@=0.25 0>0.25
Minor | Protuberant ") W | Glue W<1/2 Seg ,W<02 | Ignore
Segment . ACC
D=(L+W)/2 NG, | 3EA/TPC 2 0
1. Segment
B B<04mm | 04<B<1.0mm B>1.0mm
B-A B-A<1/2B B-A<0.2 B-A<0.25
. Assembly _
Minor Mis-alignment . Judge Acceptable Acceptable Acceptable
2. Dot Matrix
Deformation=0_35mm Reject
- Accept when stains can be wiped lightly with a soft cloth or
Minor F?talnl cén rl_'fCD a similar one. Otherwise, judged according to the above
anel suriace items: “Black spot” and “White Spot”
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19. Handling Precaution

1. Mounting Method
The panel of the LCD Module consists of two thin glass plates with polarizes which easily get damaged
since the Module is fixed by utilizing fitting holes in the printed circuit board. Extreme care should

be taken when handling the LCD Modules.

2. Caution of LCD handling & cleaning

When cleaning the display surface, use soft cloth with solvent (recommended below) and Wipe
lightly.

-Isopropyl alcohol

-Ethyl alcohol

-Trichlorotriflorothane

Do not wipe the display surface with dry or hard materials that will damage the polarize surface.

Do not use the following solvent :

-Water

-Kettle

-Aromatics

3. Caution against static charge
The LCD Module use C-MOSLSI drivers, so we recommend end that you connect any unused input
terminal to VDD or VSS, do not input any signals before power is turned on. And ground your

body, Work/assembly table. And assembly equipment to protect against static electricity.

4. Packaging

Modules use LCD elements, and must be treated as such. Avoid in tense shock and falls from a
height.

To prevent modules from degradation. Do not operate or store them exposed directly to sunshine or

high temperature/humidity.
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5. Caution for operation

It is indispensable to drive LCD’s with in the specified voltage limit since the higher voltage than the
limit shorten LCD life.

An electrochemical reaction due to direct current causes LCD deterioration, Avoid the use of direct
current drive.

Response time will be extremely delayed at lower temperature than the operating temperature range and
on the other hand at higher temperature LCD's show dark color in them. However those phenomena
do not mean malfunction or out of order with LCD's. Which will come back in the specified
operating temperature range.

If the display area is pushed hard during operation, some font will be abnormally displayed but it
resumes normal condition after turning off once.

A slight dew depositing on terminals is a cause for electro-chemical reaction resulting in terminal open

circuit. Usage under the relative condition of 40 ‘C, 50%RH or less is required.

6. Storage

In the case of storing for a long period of time (for instance. For years) for the purpose or replacement
use, The following ways are recommended.

Storage in a polyethylene bag with sealed so as not to enter fresh air outside in it, And with no
desiccant.

Placing in a dark place where neither exposure to direct sunlight nor light is. Keeping temperature in
the specified storage temperature range.

Storing with no touch on polarizer surface by the anything else. (It is recommended to store them as

they have been contained in the inner container at the time of delivery)

7. Safety

It is recommendable to crash damaged or unnecessary LCD into pieces and wash off liquid crystal by
using solvents such as acetone and ethanol. Which should be burned up later.

When any liquid crystal leaked out of a damaged glass cell comes in contact with your hands, please

wash it off well with soap and water.
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20. Packing Method

45 pcs/box

12 box/ctn

540 pcs/ctn
Ctn size :54.0*33.0*34.0(cm)
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