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Specification
of
LCD Module Type
Item No.: BTHQ 42005VSS-35

1. General Description

* 20 characters (5 x 8 dots) x 4 line FSTN Positive Black&White Transflective LCD Character Module.
*  Viewing Angle: 6 O’clock.

*  Driving scheme: 1/16 Duty, 1/5 bias.

e ‘SITRONIX’ ST7066U-0A-B (Die form) LCD Controller & Driver or equivalent.

e ‘SITRONIX’ ST7065C (Die form) LCD Segment Drivers or equivalent.

*  White LEDOS backlight.

*  “RoHS” compliance.

2. Mechanical Specifications

The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.

Table 1

Parameter Specifications Unit
Outline dimensions 98.0(W) x 60.0(H) x 14.0 MAX.(D) mm
Viewing area 76.0(W) x 25.2(H) mm
Active area 70.35(W) x 20.74(H) mm
Display format 20 characters x 4 lines -
Character size 2.90(W) x 4.697(H) (5 x 8 dots) mm
Character spacing 0.65(W) x 0.65(H) mm
Character pitch 3.55(W) x 5.347(H) mm
Dot size 0.568(W) x 0.574(H) mm
Dot spacing 0.015(W) x 0.015(H) mm
Dot pitch 0.583(W) x 0.589(H) mm
Weight Approx. 72 grams

Supplied by:

Midas Displays, Sauls Wharf House, Crittens Road, Great Yarmouth, Norfolk, NR310AG.

Telephone: +44 (0)1493 602602
Website: www.midasdisplays.com

Email: sales@midasdisplays.com
Email: tech@midasdisplays.com



9 _ g ¥ ¢ < L

: 1 0 1 : 133HS NOTSNIWIT 3JINTHIATI ¢ ¢ b
: T Tp_ : NOTSNIWID 190ILIND ¢+ & ¢
0 VG SVATR 0N 1L st i -2
J3dS GE-SSAGO0CK OHLENOILIYISAT) AHLSIEALVETHD ésu.nmm"%
GE-SSAS0Cy OHIA-"ON WALl INITVAIND3 HO 8-¥0-N990LLS *
ONDT N¥IF N1 |:03A0dddY e -
- TH EONVHI 1£-SSAS00Ty OHLE NO SV YINAY | |
NACNIF N3HD | :@INDIHD AT XVI | |
- Ay AdAL | FOVITOA QIVMAOA| | |
Ov¥W NA DN3IC NMvaa ATE NIW ” |
V0| Nois TAVN —(AVISNOONAGE LNFND QRIVAHOd worove| | W
wu@ NOILOIroNd J1INY QYIHL S0aE1 HJAL ” |
Y/N NHL TIV¥3A0 [3T928 OL LON:3TVIS wmﬂuu%m %ﬁwﬁwﬁﬁw , - = 5 oA
H 04a
¥/N_HSINI V/N TIVINILVA pﬂ@%ﬂ BOVLTOA ONIATY GO W S00et OHLE:ad . M , i
)  L_WH NI SNOISNINIA DOLIS+E VO NOO0LLS| WIAWCAETIONINGD Q1| | < 2 I
T03 XXX T WS SO | | T svmon ALNQ9VI| OWVESVIEQRYOUVAXR| | ﬂ# ﬂy T r e
€07 XX SSTINN NVATIOL S0 09 TIONY ONIAGLA| | i u .-
~ T LS| | oo soumosme v R ) " R ) P —

GE—SSAG002y OHIA:ON L3r0Nd

NOLLYJLAIAS HINTGON ROT+37LIL (—yag1|(+)aq1] «ga | 994 [ema [ #aa [ eqa [eaa | vaa [eqa]| a1 [#/4] ST [ o4 [ aaa | ssa

97 €1 | T | 6T | BT [ TT | OT | 6 8 b 9 g ¥ [ 4 T | NOWJINNGD Nid 91

-INAWNOISEY NId

CATINO JONFA343d J3WOLSND d04 JZIS L0

n e o
iu i S vdlL Sep = &
5100 o A o o
v |

0 OO [ F+ + + + + + + [+ + + + + + + +

| ~ o+ + o+ H o+

o CRR N ! A P L LA
2 R I o LWL OO0 } LT 22 .
N _ u + 4 B0l ] . = IS
1 ~ | 4 + + u . [ERR
| o P i 1 T B e |58
7 F ! Pty BN j .t = |n o

™ gapn o+ -

8950 | + K|+ + + + + O+ o+ 4

cop | = S I A S A s A A S O S N L

ng'a gl L
1} O Il :7:7: 1 Y O
9ldAL O'Ie
r "7 GTdAL #5673
S038'2
(SEDL V' =
U .
AW OpL RECS Sg
0ee EE
CO0F0B6
aiva ININONINY anssl

Email: sales@midasdisplays.com
Email: tech@midasdisplays.com

o

Figure 1: Module Specification

m

Midas Displays, Sauls Wharf House, Crittens Road, Great Yarmouth, Norfolk, NR31 0AG.

Telephone: +44 (0)1493 602602
Website: www.midasdisplays.com

Supplied by:



3. Interface signals

Table 2: Pin assignment

Pin No. Symbol Description
1 VSS Ground (0V)
2 VDD Power supply for logic (+5V)
3 VO Power supply for LCD driver
4 RS Register Select Input:

“High” for Data register (for read and write),
“Low” for Instruction register (for write),

Busy flag, address counter (for read).
5 i Read/Write signal:

R/W
‘High’ for Read mode.
‘Low’ for Write mode.

6 E Enable. Start signal for data read /write.

7 DBO0 Four low order bi-directional tristate data bus pins.

8 DB1 Used for data transfer and receive between the MPU and the
9 DB2 ST7066U.

10 DB3 These pins are not used during 4-bit operation.

11 DB4 Four high order bi-directional tristate data bus pins.

12 DB5 Used for data transfer and receive between the MPU and the
13 DB6 ST7066U.

14 DB7 DB7 can be used as a busy flag.

15 LED(+) Anode of LED backlight.

16 LED(-) Cathode of LED backlight.
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4.  Absolute Maximum Ratings
4.1 Electrical Maximum Ratings — for IC Only (At Ta = 25°C)

Table 3
Parameter Symbol Min. Max. Unit
Power Supply voltage (Logic) VDD - VSS -0.3 +7.0 \Y
Power Supply voltage VLCD -0.3 +10.0 A%
(LCD drive) =VDD- V0
Input voltage Vin -0.3 | VDD+0.3 \Y

Note:

The modules may be destroyed if they are used beyond the absolute maximum ratings.
All voltage values are referenced to VSS = 0V.

4.2 Environmental Condition

Table 4
Operating Storage
Item Temperature Temperature Remark
(Topr) (Tstg)
(Note 1)
Min. Max. Min. Max.
Ambient Temperature 0°C +50°C | -10°C | +60°C [Dry
Humidity (Note 1) 90% max. RH for Ta < 40°C no condensation

<50%RH for 40°C <Ta £ Maximum
operating temperature

Vibration (IEC 68-2-6) | Frequency: 10 C 55 Hz 3 directions
cells must be mounted Amplitude: 0.75 mm

on a suitable connector | Duration: 20 cycles in each direction.

Shock (IEC 68-2-27) Pulse duration: 11 ms 3 directions

Half-sine pulse shape Peak acceleration: 981 m/s*= 100 g
Number of shocks: 3 shocks in 3
mutually perpendicular axes.

Note 1: Product cannot sustain at extreme storage conditions for long time.
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5. Electrical Specifications
5.1 Typical Electrical Characteristics
At Ta=25 °C, VDD = 5V+5%, VSS=0V.

Table 5
Parameter Symbol Conditions Min. Typ. | Max. | Unit
Supply voltage (Logic) VDD-VSS 4.75 50 | 5.25 \Y
Supply voltage (LCD) VLCD Ta= 0°C, VDD =5V,

=VDD-VO0 | Character mode, Notel ) 4.8 ) v

Ta=+25°C, VDD=5V,
Character mode, Notel
Ta=+50°C, VDD=5V,

4.3 4.6 4.9 \Y

Character mode, Notel ) 4.3 ) v
Input signal voltage Vi “H” level 0.7VDD - VDD \Y
for E,DB0-DB7, R/WRS. | ViL “L” level -0.3 -] 06 |V
Supply Current IDD VDD =5V,
(Logic & LCD) Character mode - Lo LS | mA

VDD = 5V,Notel

Checkerboard mode ) 12 1.8 | mA
Supply Current (LCD) ILCD VDD =5V, Notel

Character mode - 0.2 03 | mA

VDD = 5V, Notel

- 0.2 0.3 mA

Checkerboard mode
Supply voltage of white VLED Forward current
LEDOS5 backlight = 30mA(Note 2) 3.8 40 | 42 \4
Luminance Number of LED chips

(on LCD surface) 30 56 - cd/m2

=1 x 2=2(dies).

Note 1: There is tolerance in optimum LCD driving voltage during production. Minimum and maximum LCD
driving voltages indicate the range of optimum LCD driving voltage shift due to production tolerance.
Please adjust LCD driving voltage manually to obtain the best module performance.
Note 2:The backlight is recommended to be driven at constant current 30 mA , otherwise maybe cause
luminance and color to shift or damage the LED.
Note 3: Do not display a fixed pattern for more than 30 min. because it may cause image sticking due to LCD
characteristics. It is recommended to change display pattern frequently. If customer must fix display pattern
on the screen, please consider to Activate screen saver.

_ Ambient Temperature vs.
Note 4: Backlight temperature & current curve: Allgwable Forward Current
£ .
£y
3 A
2
E wl— 1 1 [N
E 10
E
i
= » o0 2 m e 10
Temperature TCC)
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5.2

Timing Specifications
At Ta =+25°C, VDD = +5V+5%, VSS = 0V.
Refer to Fig. 2, the write mode timing diagram.

Table 6
Symbol Parameter Test Condition Min. Max. | Unit
Tc Enable Cycle Time Pin E 1200 - ns
Trw Enable Pulse Width Pin E 140 - ns
Tr,TE Enable Rise/Fall Time Pin E - 25 ns
Tas Address Setup Time Pins: RS, R/'W, E 0 - ns
Tan Address Hold Time Pins: RS. R/W, E 10 - ns
Tpsw Data Setup Time Pins: DB0-DB7 40 - ns
Th Data Hold Time Pins: DB0-DB7 10 - ns
>< VIHI ><
RS VILI /
as N P TAH R
R/ W \
< tPW »> < tAH >
—p «— ff
: / \ /
N P i 1DSW TH ;

DBO0-DB7 Valid data

tc

Figure 2: Write Mode Timing Diagram
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Refer to Fig. 3, the bus timing diagram for read mode.

Table 7
Symbol Parameter Test Condition Min. Max. | Unit
Tc Enable Cycle Time Pin E 1200 - ns
Trw Enable Pulse Width PinE 140 - ns
Tr,TF Enable Rise/Fall Time Pin E - 25 ns
Tas Address Setup Time Pins: RS, R/W.E 0 - ns
Tan Address Hold Time Pins: RS. R/W.E 10 - ns
Tppr Data Setup Time Pins: DB0O-DB7 - 100 ns
Th Data Hold Time Pins: DB0O-DB7 10 - ns
VIHI ><
RS VILI /
» tAS » < 1AH »
RIW /
< 1PW > < TAH
ﬂ € {f
tDDR tH

«—

DBO0-DB7

Valid data
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5.3 Timing Diagram of VDD Against V0.

Power on sequence shall meet the requirement of Figure 4, the timing diagram of VDD against VO.

VDD

95%

VO

LOGIC SUPPLY
VOLTAGE

ov

50ms(typical)

)%

LCD SUPPLY
VOLTAGE

Figure 4: Timing Diagram of VDD Against V0.
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5.4 Character Generator ROM (ST7066-0A)
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5.5 Initializing by Instruction
5.5.1 8-bit Interface

POWER ON

'

Wait time >40mS
After Vce >4 5V

|

Function set
RS |R/W|DB7|DB6/DB5|DB4|DB3|DB2/DB1|DB0 ------ 7 checked before
0o/ 0/ o0|0|1|1|N|F X|X bommmmmmmmmmnes

Wait time >37uS
| ¢ |

v
Function set RN
I BF cannotbe 1
RS |R/W|DB7 DB6|DB5|DB4/DB3|DB2|DB1|DB0| - ----- 1 cheoked before |
ol ololol1|1|N|F|Xx]|X | this instruction. 1

v

\ Wait time >37uS ‘

v

Display ON/OFF control
RS |R/W|DB7DB6\DB5|DB4|DB3|DB2|DB1|DB0
c 0000|001 D | C|B

‘ Wait time >37uS ‘
Display clear
RS |R/W|DB7|DB6|DB5|DB4 DB3|DB2 DB1/DB0
c 0,00 |0|0|O0]|O0]O 1

‘ Wait time >1.52mS ‘
Entry mode set
RS |R/W|DB7|DB6|DB5|DB4 DB3|DB2 DB1|/DB0
c 00| 0|0]|O0 O 1 |IID| S

Initialization end
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5.5.2

4-bit Interface

POWER ON

l

Wait time >40mS
After Vcc >4.5V

Function set

RS |R/W|DB7|DB6|DB5/DB4/DB3|DB2|DB1|DB0
olo|olo|1]1 ]| X|X|X]|X
\ Wait time >37uS \

Function set
RS |R/W|DB7|DB6|DB5/DB4/DB3|DB2|DB1|DB0
olof[ofof1]0oX|[X[X][X
0|0 |N|F | X | X | X|X|X]|X
\ Wait time >37uS \

Function set
RS |[R/W|DB7|DB6|DB5/DB4/DB3|DB2|DB1|DB0
olo|o|lo|1]0|X|X|X]|X
o/ o[ N|F [ X X[ X[ X|[X]X
\ Wait time >37uS \

Display ON/OFF control
RS |R/W|DB7|DB6|DB5/DB4/DB3|DB2|DB1|DB0
olo|o|lo]o]o|X|X|X]|X
olo|1|/Dlc!B|X|X|X]|X
\ Wait time >37uS \

Display clear
RS |R/W|DB7|DB6|DB5/DB4/DB3|DB2|DB1|DB0
o|lo|o|ofo]o|X|X|X]|X
o|lo|o|o]o]1|X|Xx|X]|X
\ Wait time >1.52mS \

]

Entry mode set
RS |[R/W|DB7|DB6|DB5/DB4/DB3|DB2|DB1|DB0
ojlo|o|o]o]o|X|X|X]|X
olo[o[1[mwW]s | X[ X[X]X

Supplied by:
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i BF cannot be
checked before
this instruction.
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this instruction. 1
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1
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this instruction. |
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6. Reliability Conditions
Table 8

Test items Test Condition Sample Qty.| Sample No.

Temperature |Low storage temperature (-10°C)/1hrs To High storage 10PCS 1104
shock temperature (+60°C)/1hrs, Total 32cycles

Low temperature

operating Low operating temperature (0°C) Operating 240hrs 10PCS 11#~20#
High
temperature  [High temperature (+50°C) operating 240hrs 10PCS 21#~30#
operating
HTHH operating|40°C, 93%RH, operating 240hrs 10PCS 31#~40#
Temperature |Low operating temperature ( 0°C)/1hr To High
cycling temperature (+50°C)/1hr 2.5hrs per cycle 10PCS 41#~50#

Operating  |Total 60 cycles. Operating

Vibration test |D=1.5mm;F=10~50Hz; 20 cycles, 2hrs;X/Y/Z directions| 10PCS S51#~60#

150pF,330 Ohm; Air :£10KV,10mm distance; contact:
+6KV.

Only for display area, if display can resume after
program was reset, it’s OK

ESD Test 5+5PCS S1#~60#

Low temperature

Low temperature (-10°C) storage 240hour 10PCS S51#~60#
storage
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7. LCD Cosmetic Conditions
a.) Reference document follow VL-QUA-012A.
b.) LCD size of the product is small.

1.0 TITLE: final QA inspection for LCD products (G1);

2.0 PURPOSE:

to define the final QA inspection procedures and criteria for LCD product;

3.0 Scope:
This document applies to mass production of all G1 LCD after electrical test and before polarizer sticking

process, LCD final inspection and ready for final QA sampling inspection, except of those with special

1‘equirements from customer;

4.0 DEFINITION:
4.1 ZONE definition
ZONE A: EAA: Effective Active Area;
ZONE B: EVA/VA: Viewing Area;
ZONE C: Outside V.A;

4.2 Inspection environment definition

environment temperature: 20-25°C

environment humidity: 45%--75%RH

environment luminance: 600 LUX ( min)

backlight color and luminance:

1, If product include backlight, follow product’s backlight color and luminance to test.

2, If product without backlight, priority to use backlight color and luminance offered by customer to test.

3, if backlight information can not be obtained from customer, we will use white backlight with colour

coordinate( X=0.295+/-0.035, Y=0.295+/-0.035 ) according to following luminance condition to test.

a.) Transmissive mode: luminance is 350+/-50 ¢d/m”.
b.) Transflective mode: luminance is 500+/-50 cd/m”.

¢.) IBN mode: luminance is 1000+/-100 cd/m*

4.3  Inspection method definition:
Distance: 30 cm between operator and the product.
Viewing angle: refer to specification description direction, about 45 degree between observer position
and perpendicular direction.
Time: each pattern keep at least 2.5S for large size and middle size, small size keep at least 1.8S.
a.) For reflective mode, use naked eyes to inspection.
b.) For transflective and transmissive mode, use eyeshade with specified backlight to inspection.
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5.0 Reference documents:

5.1 VL-QUA-084A
6.0 Applicable equipment: LCD tester:
7.0 Definitionof LCD parts:

Lo - )

A : Effective Activated Area;

: Viewing Area;

C : Outside V.A.;

: Perimeter Seal;

: Out Perimeter Seal;
: Contact Leads:

i : Silver Dot;

: End Seal;

.2 Unless specified, LCD background color will refer to standard color sample;
7.3 Inspection Specification:

7.3.1

Patterned glass inspection criteria:

Defect category

Defect description

Scope

Criterion

Drawing
Specification

Short

Photo-resist coated
pattern connected

Patterned area

Can’t accept

Jpen

Photo-resist coated
pattern disconnected

Patterned area

Can’t accept

Misalignment

I'ish eyes misaligned

IN/A

Can't accept

Pinhole

Pinhole on photo-resist
coating

Patterned area

Can’t accept pinhole under sodium
lamp with naked eves

[-xcess pattern

L xcess photo-resist

Patterned area

Can’t accept

Missing pattern

Incomplete photo-resist

Patterned area

Can't accept

Rainbow

Uneven photo-resist
coating

I'TO surface

Can’t accept colorific defect under
sodium lamp with naked eves

Black spot

“ontaminated by foreign
materials

Patterned area

Can’t accept foreign material under
sodium lamp with naked eves

Scratch

Scratch on glass surface

Patterned area

Can’t accept scratch on EAA

‘hip

Mechanical damage on

olass edee/ corner

Patterned area

Can’t accept damage on EAA
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7.3.2 Sodium lamp inspection criteria

foreign
material

Foreign material
in glass cell

eyes under sodium lamp

Defect Defect . . o e
. . Scope Inspection criterion Drawing Specification
category description
Black sport/ A.B.C.D |Can’t accept Newton ring found by naked

Scratch on glass

AB.C.D

Can’t accept glass scratch within EAA zone

Scratch . when it’s observed under dark backgroun
Scratct I L | under dark backg d
surface . N )
with naked eyes:
Sealing broken D Can’t accept
D Can’t accept sealing exceed scribing line.
Refer to the drawing, sealing shouldn’t bleed
Wider sealing into where between two broken lines. _I I_ .......................... _I l_
width _| |_ .................... - _I I_
D If L1<2/3L, reject;
_ ) L=normal width of sealing;
Narrow sealing L1=min width of sealing;
width
A.B.C.D |Can’t accept
. Hair going into
Perimeter | = =" =
sealine EVA through
|‘;mhl"1?1 perimeter sealing
e
A.B Can’t accept
Seal epoxy bleeds
into EVA
D Ifa=1/3b, Accept:
a=bulb diameter; |
— o ) ~ v A
. . b=width of scal epoxy
Bubble in sealing
) \ ‘y
epoxy f
N/A For STN or Self-short DOT product, can’t

Bao broken Vacuum bag accept;
e broken For TN/HTN or silver dot product. no
requirement;
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7.3.3

Inspection criteria after filling ( zone A ):

Defect

category

Defect
description

Scope

Inspection criteria

Drawing Specification

Scribing
defect

Anomalous
shape is
observed on
the edge
viewing
from
direction a,
b&c

F.E

Reject if mechanical dimension out of
specification

Excess glass
within
mechanical
dimension

Rework to abrade away the excess glass if
possible

excess glass

Excess glass
onITO
contact edge

Accept if f= 1/10e

excess glass
k/

¢ =width of electrical contact area.
f=width of excess glass.

Scribing on
ITO contact

lead

Cutting line must within specification:

cut line

y

Wrong
scribing

Accept if M </= 0mm;
M= distance between glass edge and seal
opening

seal opening

Silver dot
exposed by
cutting

Accept if d < 1/10s;
d= exposed width of silver dot:
s= diameter of silver dot.
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Defect Defect Scope Inspection criterion Drawing Specification
category description
Scratch on 59"*}“" on glass (A.B Length (mm)  width (mm) accepted QTY
class surface —
= 0. 02 any
3.0 0.03 2 R
0.0 =0.05
>0, 05 0 T e
Bubble LC does not A.B.C  |Can’t accept
fulfill the glass
cell
Sealing White/ color D Can’t accept
defect mark on

perimeter seal

AB.C.D

Hair going into
EVA through
perimeter seal

Can’t accept

A.B Can’t accept
Seal epoxy
bleeds into EVA
zone
Narrow seal D Reject if L1<2/3L;
width L=width of seal epoxy:

L1=min width of seal epoxy:

Rainbow near to |H
end seal

Can’t accept

END SEAL

End seal epoxy [H
does not entirely
cover LC filling
window;

Can’t accept

A4

End seal depth |H
exceed limits

accept if depth == 0.2mm and shall not go into

VAL

PERIMETEN SEAL
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Defect category |Defect description|Scope [Inspection criterion Drawing Specification
Black spot/ Black spot. A For large size LCD: . . .
foreign material [foreign material, ,-\(:(j:cpt ]11 can’t find at I'm distance and will not increase
solarizer bubble. under electronic test:
!jt\m l For middle size LCD follow upon below rules:
N diameter (D: mm) accepted QTY
D=0.15 any B ;
0.15=D=0.25 2 )
025 <D<0.35 1 D-{AB)2
0.35=D 0 SIDE
For small size LCD follow upon below rules; o
diameter (D: mm) accepted QTY 5
D<0.15mm any o
.15 <D =0.3mm 1
D> 0.5mm 0 FORBIGN MATERIAL
B 1.5 times of diameter requirement of A area CONTAMNATION
C Accept any quantity and size appearance defect AR BUBELE
White spot A Laree size:
(for -ve mode) ey e _
Diameter (mm) Ace No.
D=02 Any
0.2<D=0.25 3
0.25=D=0.3 2
0.3<D 0 b
Middle size: D=(A+B}2
Diameter (mm) Acc No. = )=
D= 0.15 Any
0.15=D=0.2 3
0.2<D< 0.25 2
0.25<D 0
Small size:
Diameter (mm) Acc No.
D< 0.1 Any
0.1=D= 0.15 3
0.15=D=<0.2 2
0.2<D 0
B 1.5 times of acceptable largest diameter size of Zone A
( Accept any quantity and size appearance defect
Hair. silk A Length (mm) width (mm) accepted QTY(pes/cm™)
Any <(.02 any 1
=2.0 <0.03 2
<5.0 <0.05 1
any length =0.05 0
(available to large, middle & small LCD) Length
B 1.5 times of the requirements of A arca
C Accept any quantity and size except voids and reverse twist.
But the reverse twist can be accept it it happened in zone ¢
without PI coat.
Lines. hairs A Leneth(mm) Width{mm) Acc Nof/em™)
(ﬂ11‘k—\-c model) Any length =0.40] Any —'-I k——;\/.'o{th
<2.0 <0.02 1 i
Any length =(.02 0 )
B Length(mm) Width(mm) Ace No{/em™)
Any length <0.01 Any
=3.0 =0.02 1
Any length =(.02 0
C Accept any quantity and size appearance defect

emark: for dot defect . D is defect size .d 1s the distance

I, D=0.1mm.d

2. 0.05mm=D=0.1mm. reject it defect quantity exceed 2/ em
-

D =0.05mm

20mm:

2

a.  d=0.lmm. dot accept any b. d = 0.1mm. the cluster dot should be treated as ONE dot
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Defect Defect Scope Inspection criterion Drawing Specification
category description
Rainbow Arches, circular |A.B Refer to golden samples
(RB) or parallel
colorful spread
Fingerprint |Fingerprinton [A.B,C  [Can’t accept
Pl coating;
Scratch on PI [PI coating A.B Refer to black spot/ foreign material criteria
coating scratched hereinabove
Reverse twist |Visual A.B Can’t accept
radialized spots [C Reverse twist can be accept if it happened in zone
¢ without PI coat.
Mechanical |Glass chipon |A.B.C  [Can’t accept ABC
damage corner, edge or Chip
surface
b
—
1
D.E Reject if beyond any of following requirements;
l. X <= /8L (L= LCD length of direction X):
2. Y does not extend into EVA:
3. Z<t(t=thickness of LCD glass);
Notes: accept Z = t if glass thickness t <= 0.7mm;
Reject if beyond any of following requirements: X
I, X/Y <= 1/8L (L= LCD length of direction X/Y):
2. X/Y does not extend into EVA;
3. Z<t(t=thickness of LCD glass):
Notes: accept Z = t if glass thickness t <= 0.7mm;
D.G Reject if beyond any of following requirements; chip
I.  Silver dot cannot be exposed: ..1"/ )
2 50% of sealing frame must remain: L RENmEteE
seal exposed
chip
4
“«—silver dot
exposed
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Defect category |Defect description |Scope Inspection criterion Drawing Specilication
Mechanical Glass chip on [TO|F Reject if beyond any of following requirements; contact teming
damage ledge (for non-pin 1. X == 1/8L (L= LCD length of direction X);
and COG model): 2. Can’texceed 4 ITO lead along direction X;
3. Y <= 1/41 (1= the length of ITO lead):
4, 7<= 1721 (1= thickness ol LCD):
Glass chip on [TO|F Reject if beyond any of following requirements:
ledge (Tor pin and 1. X == 1/8L (L= LCD length of direction X):
COG model): 2. Can’texceed 4 ITO lead along direction X;
3. Y == 1/101 (I= the length of ITO lead):
4. 7 <121 (1= thickness of LCD):
Glass chip on F Reject it beyond any of following requirements: colact terminal
LCD ledge 1. X == 1/8L (L= LCD length of direction X):
without ITO 2. Can’textend onto ITO lead or pattern (mark or
leads: code); >
3. Y <1/21 (1= the length of [TO lead): *
Glass chip onend [H Can't accept:

seal

Glass erack

A.B.C.D.EF.GH

Inspector should remove the chip with tweezers:

Re-evaluate if the remaining defect is still a crack or a f
chip. reject any crack: :
-
[nk printing Glass chip or AB I find out of ink pattern. can scrape away by using blade
defect foreign material but can’t accept any light leakage (refer to definition of’
aflix on ink of light leakage):
glass surface and [f find dirt within ink pattern:
can’t be wiped diameter (D accepted OTY
away D<0.15mm any B
0.15=D=0.3mm | D= (A+B)?2
D=(.3mm 1]
Ink line/ pattern ~ [A.B Can’t accept
broken
Light leakage: AB Can’t accept any light leakage due to misalignment;

—_—————————
When activated
with current white
light appears in
the position of
pinhole or scratch
due to ink printing
misalignment

For light leakage of pinhole :

Diameter (mm) accepted QTY

D=0.1s any
0.15=D<0.3 1
D=03 0

Space between any 2 points of light leakage ==Imm.

Ink printing
misalignment;
Position of ink
printing can’t
match to drawing

AB.C.D.EFGH

Accept il the shift ol ink printing within tolerance and
dimension specified in drawing. otherwise reject:
Unless otherwise specilied, tolerance ol ink printing
should be +/-0.5mm:

Thick or thin ink:
Ink printing
pattern/ line are
thicker or thinner
than that specified
in drawing

AB.C

(a)accept il the thick or thin part is no more than 10% or
0.15mm;

(b)reject if the thick or thin part is more than 10% or >

0.15mm;

for thicker ink printing pattern outside EVA, remove away

with blade; reject if the thicker ink pattern within EVA;
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Defect category | Defect description | Scope Inspection criterion Drawing Specification
Ink printing Ink pattern/ line A.B (a) accept if the thick or thin part is less than 10%
defect jagged:; or <= 0.15mm;
(b) reject if the thick or thin part is more than 10%
or > 0.15mm;
Uneven printing  |A.B Reject if printing color is darker or lighter than
ink color: limits samples:
Color of ink darker
or lighter:
Stencil AB Point outline:

dilapidation: diameter accepted QTY
Dilapidation result D<0.15mm any A
in ink leakage; 0.15<A<0.3mm 1
D=0.3 mm 0
B
D=(A+B)/2

Date code Date code defect of|Printing  [Reject if any wrong pattern and misalignment;

printing defect |printed pattern : area Reject if any fuzzy pattern being difficult to
wrong pattern, identify:( Pls. Refer to limit sample if there is.)
fuzzy pattern,
misalignment, etc.;

Polarizer defect |Scratch on A.B Reject if scratch within EVA; | i etivied |
transmissive (6 =]
polarizer o e ot alevable

C Accept if scratch outside EVA:
/V/f
SCRAT%HES ON EvA REJECT
Seratch on A.B Accept if scratch length < 2mm;:
reflective polarizer Accept if QTY of scratch <= 2;
Accept if scratch can’t be viewed from the top of
transmissive polarizer side;
C Accept if scratch outside EVA;
Scratch on A.B Reject if scratch can be viewed from front light
transflective source
polarizer C Accept if scratch outside EVA:
Folding line A.B Reject if folding line on transmissive polarizer; FoLE
Invisible folding line on transflective or reflective
polarizer is acceptable;
Mechanical A.B Reject any mechanical damage, like as dent mark.
damage through pinhole.polarizer debonding. etc.:
C.D Accept minor dent mark; polarizer debonding
Reject serious dent mark, like as through hole, etc.:
Discoloration A.B,C Can’t accept
Wrong or reversed [N/A Can’t accept

polarizer:
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Defect category |Defect description Scope Inspection criterion Drawing Specification
Polarizer defect [Polarizer shift or N/A Reject if polarizer protruding and out of | aaee of perimeter seal ‘ (Refect)
protrude from the class: ' 5
cdge of glass:
For polarizer shift. It is not accepted if the
inner edge of perimeter seal cannot be
covered completely by the polarizer.
Polarizer lamination  |N/A Can’t accept
Wrong type applied  [N/A Can’t accept
Missing protective N/A Reject if missing protective film after
film polarizer applied (except specified
requirement from customer)
Pin attachment |Pin incoming defect: |N/A Can’t accept

defect

Oxidized. damage
(including pins plating
damaged);

Distorted pins; N/A Reject if the bend/ twist angle ¢/ > 5° d o
]
] [v
1 1]
1A
4 ¥ Front View
dgtHaw
Pin epoxy cracked: N/A Can’t accept if hole as illustration
Pin epoxy be over the |N/A Can’t accept
to polarizer surface:
(aide view)
Rnlntl
Fizure 2
Pin epoxy that flows |N/A Reject if epoxy extend onto the area
onto pins: pointed by arrows as in illustration: 1 :|:
Lpoxy on polarizer N/A Can’t accept
Excess epoxy on N/A Reject if the thickness of bottom epoxy Top glass
bottom glass more than 1.0mm.
. . o 1
If D=1.0mm, it should be reject. [ = ‘ i
Bottarn glazs L

Glus Pin
Side ey
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Defect category | Defect description Scope Inspection criterion Drawing Specification

Pin attachment  |Insufficient top N/A Epoxy must fully flow onto lead in the ToR E122S e
defect epoxy vertical direction of glass:

Showing as in right illustration. reject top
2 and accept bottom 3:

(Side view)

Accept
Figure 1a

Pins overhang: N/A Lead must be located on 1TO lead:

Pin located out of Reject if pins overhang is more than 20%
designed position; of width of ITO contactor;

Pin is not well N/A Lead must be fully inserted and fix LCD
contacted with tightly

ITO leads:

Pin diplaced N/A Rejected if any pin displacement as
illustration;

Incorrect pin N/A Reject it pin length can’t match to spec in

. . drawing

length; S
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Defect category |Detect description Scope Inspection criterion Drawing Specification
I m attachment  [Burr N/A Reject if the length of protrusion is more than
defect 0.1mm;
_’ (_ Fromi View
Iﬂ.'l-‘-
Incorrect pins quantity  |N/A Reject any more or Iess than requirement in
l drawing
Bent ancle and outline  |[N/A Reject any no bent or bent [ead can’t meet
o e specification (available to where pin bending is
can’t meet specification spectiication (avarfable ere v s
required):
Incorrect pin type; N/A Can’t accept

7.3.4 Criteria

for functional test after LC filling:

XY length/ height of pinhole;

L/H: length/ height of matrix dot;

Defect category |Defect description Scope Inspection criterion Drawing Specification
Black dot/ spot . . Lo P
N T, Refer to cosmetics criteria of black spot/ foreign
Fake zero disappear at activated material hereinabove:
state;
Large size LCD: —
diameter (mm) accepted OTY white
=0, ny L
0.2<D=0.25 3 - spot
8.§2<DDEO.3 02
= - black [dark
Middle size LCD: ( )
diameter (mm) accepted OTY spot
A D=0.15 Any
White spot at activated 0.15<D<0.2 3
date 0.2<D=0.25 2
state. 0.95<D 0
(for negative mode) Small size LCD.
diameter (mm) accepted QTY
D=01 Any
0.1<D=0.15 3
0.15<D=0.2 2
0.2<D 0
B [.5 times of diameter requirement of A area
C Accept any quantity and size appearance defect
Black spot/ : —
pinhole at ——Id-?“"—’“:”z:‘ LCD: ted OTY
activated state lameter (mm accepted QTY
(ehivated state D= 0.15 any
0.15=D=0.3 5
0.3<D=0.4 2
0.4<D 0
Middle size LCD:
Black spot/pin hole at  [A diameter (mm| accepted QTY
activated state. (L)LIZ(: ]5"'(1 s all-\'
(for positive mode) 012%_“0;0“1% T
0.35=D 0
Small size LCD: )
Tamicrer (mm accepted QTY
=0.15 any
0.15<D=0.3 |
0.3<D 0
B [.5 times of diameter requirement of A area
C Accept any quantity and size appearance detect
Accept it X/Y<=2/3L/H or <=0.2mm (judge as
Dot matrix A max. | of X/Y);

g
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activated state

Defect category Defect description Affect area Inspection criteria illustration
COMMON open |Part or all pattern do not light up;|N/A Can’t accept
e AT 1 or few pattern segment do not . s
SEGMENT open | Or few patiemn segme N/A Can’t accept
light up;
,a b
e e
1
! ¥
Segment fatter or smaller; N/A Reject if | (a-b) | /b =20% CG]
[:121
= e
S A
Reject if Aor B = 0.1mm, or;
Reject if Aor B = 20%W:
A/B: width of missing or excess pattern; ,
W: width of designed pattern; e =/ Sem
Pattern deformation N/A N 7
Pattern Reject if C = 0.2mm. or:
deformation Reject if C = 1/8H:
T L h
C: height of missing or excess pattern;
H: height of designed pattern: ch
T
/|/§a
- ‘ Rejectifa < 0.1mm: "o
T'he gap width between patterns . L gap
. N/A Rejectita = 0.3mm;
out of limit: : i
a: gap between pattern;
[
Reject it black line is found at distance
- ; of 30cm; patlern open space
Black line between segments N/A v L. e
= For game application, accept if it does -
~ TR L [
not affect the visibility: Paﬂem(—/ G‘
COM-COM short [COM-COM clectrode connected |N/A Can’t accept
SEG-SEG short  [SEG-SEG electrode connected  |[N/A Can’t accept
COM-SEG short  [COM-SEG electrode connected  |[N/A Can’t accept
Pattern darker or lighter than
Darker/ lighter standard sample at activated N/A Ref.to standard or limit sample
state;
When power on, the pointer of
. . ) ) short-circuit tester swing to max and
High current Current exceed designed value; [N/A T me L SV .
= = then back, while the indicator lights up
then goes out:
Black & white|Black &white mark etc. at . .
b N - N/A Refer to standard or limit sample
mark activated state
Black & white[Black &white line at activated N/A Refer to above related black&/white line
Line state o criteria on cosmetic defect
spraving/bevel  wave etc. at . o
bevel wave praying/beve s N/A Refer to standard or limit sample

1. D=0.lmm,d
3. D -
a. d=0.lmm

(0.05mm

-20mm;

, dot accept any b.
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8. Packing Removal and Handing Requirement

Requirement Wrong Correct

Get one package each ;
times & hold the package . and ESD bett
by both hands with R 7 770
proper ESD shielding 4

Anti ESD gloves
Anti ESD belt
ﬁ .

Hold the modul by one hand and
without proper ESD shielding ( Fail ) Hold the modules by both hands ( Pass )

P

Prohibit to stack inner
package over 3 layers

Total packing tray height
must within 40 cm ‘

ﬁ W

Lwer than 40 cm ( Pass)
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Requirement Wrong Correct

Packing tray must rotate
180" in each layer when
stack together

Traxr weithout 180°
motation between
each layer

Tray without 180" rotation, It will have
pressure on the module ( Fail )

Prohibit to touch LCD
surface by fingers

LCD surface
Hold LCD and touch its surface ( Fail

During assembly,
prohibit to press on LCD
surface by fingers, Must
hold the LCD edges by

both hands

L b~
During assembly, use both hands to hold
LCD edge only ( Pass )

During assembly, press on LCD surface ( Fail )
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DATA MODUL

ALL TECHNOLOGIES. ALL COMPETENCIES. ONE SPECIALIST.

DATA MODUL AG DATA MODUL WEIKERSHEIM GMBH
Landsberger StraRe 322 LindenstraRe 8

DE-80687 Munich DE-97990 Weikersheim

Phone: +49-89-56017-0 Phone: +49-7934-101-0
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