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Specification of LCD Module Type
Item No.: M1320240H
1. General Description

320 x 240 Dots FSTN Positive Transmissive Dot Matrix LCD Module.

Viewing Angle: 6 O’clock direction.

Driving duty: 1/240 Duty, 1/16 bias.

‘Epson’SED1335F0A LCD Controller or equivalent.

‘SUNPLUS’ SPLCO086 80-Channel LCD Segment & Common Drivers or equivalent.

32K SRAM.

8-bit 6800 parallel interface.

Power Supply: +5.0V.

Connector.

White LED Backlight (side LED).

2. Mechanical Specifications
The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.
Table 1
Parameter Specifications Unit
Outline dimensions 166.0(W) x 109.0(H) x 13.5MAX.(D)(Include LBL, mm
Connector)

Viewing area 122.0(W) x 92.0(H) mm
Display format 320 x 240 dots
Dot size 0.33(W) x 0.33(H) mm
Dot spacing 0.03 (W) x 0.03(H) mm
Dot pitch 0.36(W) x 0.36(H) mm
Weight: Approx.224.5 grams
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3. Interface signals

Table 2
Pin No. Symbol Description
1 YU No connection.
2 XL No connection.
3 YD No connection.
4 XR No connection.
5 V0 Power supply for LCD driver.
6 VDD Power supply for logic +5.0V.
7 VSS Ground (0V).
8 /CS Chip select.
9 /IRES Reset pin.
10 A0 Data type select.
11 When the 6800 family interface is selected, this signal acts as the
/RD active-HIGH enable clock. Data is read from or written to the SED1335
series when this clock goes HIGH
12 When the 6800 family interface is selected, this signal acts as the read/write
IWR control signal. Data is read from the SED1335 series if this signal is HIGH,
and written to the SED1335 series if it is LOW.
13 DBO0 Data input/output (LSB).
14 DB1 Data input/output.
15 DB2 Data input/output.
16 DB3 Data input/output.
17 DB4 Data input/output.
18 DB5 Data input/output.
19 DB6 Data input/output.
20 DB7 Data input/output (MSB).
21 BL Anode of LED backlight.
22 NC No connection.
23 /SHDN DC/DC Negative voltage output enable pin.
24 DISOFF | Power-down signal when display is blanked.
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4, Absolute Maximum Ratings
4.1  Electrical Maximum Ratings (Ta = 25 °C)
Table 3
Parameter Symbol Min. Max. Unit
Power Supply voltage (Logic) VDD - VSS -0.3 +7.0 V
Power Supply voltage (LCD drive) VLCD -0.3 +30.0 \Y
Input voltage Vin -0.3 VDD +0.3 | V

Note:

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

4.2 Environmental Condition

Table 4
Operating Storage
Item Temperature Temperature Remark
(Topr) (Tstg)
Min. Max. Min. Max.
Ambient Temperature -20°C | +70°C | -30°C | +80°C |Dry
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5. Electrical Specifications
5.1 Typical Electrical Characteristics
At Ta=25°C, VDD = 5.0V+0.2V, VSS=0V.
Table 5
Parameter Symbol Conditions Min. Typ. Max. |Unit

Supply voltage (Logic) VDD-VSS 4.8 5.0 5.2 V
Supply voltage (LCD) VLCD VDD =+5.0V, 19.7 20.0 20.3 \

Graphic mode,

Note 1
Input signal voltage V4 “H” level 0.8vDD - - \
for E,DB0-DB7,R/W,RS | V,_ “L” level - - 0.2vDD | V
RESETB,INTRS,/CS1.
Supply Current IDD Note 1 - 40 60 mA
(Logic & LCD)
Supply Woltage VLED Forward current 2.8 3.0 3.2 V
(Backlight) =105mA
Note 1: There is tolerance in optimum LCD driving voltage during production and it will be within

the specified range.
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5.2  Timing Specifications
At Ta=20°C To +70°C , VDD = +5.0V+0.2V, VSS = 0V.
Refer to Fig. 2, the bus timing diagram for 6800 Family interface.
Table 6
VDD = 4.5 to 5.5V | VDD = 2.7 to 4.5V
Signal | Symbol Parameter - ° - ° Unit | Condition
min max min max
AD. tcyce | System cycle time See note. — Seenote. | — ns
CS, | taws | Address setup time 0 — 10 — ns
RIW taH6 | Address hold time 0 — 0 — ns
tDs6 Data setup time 100 — 120 — ns CL =
i — — 100 pF
D0 to D7 tDHE Data Imlq time | 0 0 ns P
toOHB Cutput disable time 10 50 10 75 ns
tacce | Access time — 85 — 130 ns
E tEW Enable pulsewidth 120 — 150 — ns

Note: For memory control and system control commands:
toyes = 2te H ey Higea + 75 > tagy + 245
Far all other commands:

toyes = dc + teyy + 30
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Figure 2: 6800 Family interface timing
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At Ta=-20°C To +70 °C, VDD = +5.0V+0.2V, VSS = 0V.
Refer to Fig. 3, the bus timing diagram for reset timing.

Voo

— 1ms reset pulse —
RES 0.7 Vbp 0.3 Voo

Figure 3: Reset Timing

5.3 Instruction Table
Table 7

Command
Code Read
Class Command Hex | Command Description | Parameters

RDWR|A0|D7|D6 |D5 |D4 |D3|D2|D1 (DO No. of | Sec-

Bytes | tion

System |SYSTEMSET |1 |o|1|o|1|o|o|o|o|o|0 |40 g‘lgsgf/e device and 8 | 821
control

SLEEP IN 1101|0101 ]0[0]|1]1 |53 |Enterstandby mode 0 822

pisPonoFF |1 |o |1 ]o|1]o|1|1|0]0]|D]|38 |Enableanddisabledis- |\ | 44,

59 |play and display flashing
SCROLL 1lol1|of1|o|o|o|1|0|0|as |Setdsplaystartaddress 4 | g3,
and display regions
CSRFORM 1101101 ]jO0f1]1]1]0/[1]|5D |Setcursortype 2 833

. Set start address of char
Display |CGRAMADR | 1|0 |10 |1 0|1 |1 1 0|0 |5C 8 A 2 |838

control 1
CSRDIR 1lol1lol1lolol1!1 CD|CD to Set direction of cursor 0 834
110 movement
4F
HooTscR |1 |o|1]o|1]o|1|1|0]1]|0]sa |S6thorizontalscroll 1 | 837
position
OVLAY 1lol1]o|1|ol1]1]0]|1]1|sp |Setdisplayoveriay 1 | 835
format
Drawing CSRW 1({o0f(1]0]1]0|0|0([1]|1]0]| 46 [Setcursoraddress 2 841
control CSRR 1({0[(1]0]1]0|0|0(|1]|1]1]| 47 [Read cursor address 2 842
MWRITE 1|01 |O0of1|[0]JO0|O|[O|1]0 |42 |Writetodisplay memory| — 8.5.1
Memory Road f disol
control  |MREAD 1lol1]|o|1|o]o|o|o]|1]1]as | 5aC Tomdsplay — | 852
memory
Notes:

1. Ingeneral, the internal registers of the SED1335 series are modified as each command parameter is input. However,
the microprocessor does not have to set all the parameters of acommand and may send a new command before all parameters
have been input. The internal registers for the parameters that have been input will have been changed but the remaining
parameter registers are unchanged.
2-byte parameters (where two bytes are treated as 1 data item) are handled as follows:
a. CSRW, CSRR: Each byte is processed individually. The microprocessor may read or write just the low byte of the cursor
address.
b. SYSTEMSET, SCROLL, CGRAM ADR: Both parameter bytes are processed together. If the command is changed after
half of the parameter has been input, the single byte is ignored.

2. APL and APH are 2-byte parameters, but are treated as two 1-byte parameters.
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6. Quality Units
6.1. Purpose

This standard for quality assurance should define the quality of LCD module products to customer by

MULTI-INNO.

6.2. Scope
This document defines general provisions as well as inspection standards for LCD module supplied by

MULTI-INNO. except of those with special requirements from customer.

6.3. Definition

6.3.1 Definition of area

A Zone: Active area.

B Zone: Viewing area.

. . - . Multi-Inno Technology Co.,Itd
C Zone: Outside Viewing area.

"B" ZONE(MEWING AREA} "C* ZONE

(OUTSIDE V.A)

RULLCEREL LR LR L]
.'_.45-_ e i o P P T

ﬂ "&" ZONE

{ACTIVE AREA)

6.3.2 Definition of size

Large size(L): Lessthanorequalto 1 Pcs /7" <14 " unit glass.
Middle size(M): 2~6Pcs /7" x14 " unit glass.

Small size(S): more than 6 Pes/7 " <14 " unit glass.
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6.4. Quality Specification

6.4.1 Conditions of Cosmetic Inspection

6.4.1.1 Tests should be conducted under the following conditions;

Ambient temperature: 22+ 5.

Ambient humidity: 65 -+ 20%RH.

Ambient Luminance: 20 watts fluorescent lamp.

An appearance test should be conducted by human sight at approximately 30 cm distance from the
LCD module under fluorescent light. Distance between LCD and fluorescent lamps should be 100

cm or more. Viewing direction for inspection is 45° from vertical against LCD.

Fluorescent |
Lamps
Eves A
30cm
100cm
I | _f_
LCD I ]

6.4.1.2 When test the model of transmissive product must add the reflective plate.

6.4.2 Sampling plan

Unless otherwise agreed in written. the sampling inspection shall be applied to the incoming
inspection of customer.

Ll Lot size: Quantity of shipment lot per model.

-} Sampling type: Normal inspection, single sampling.

-l Sampling Level: Level II.
-l Sampling table: GB/T2828.1. (GB-national standard of China.)




M1320240H

MULTI-INNO TECHNOLOGY CO.,LTD

PAGE 13 OF 25

6.4.3 Classification of defects and Acceptable quality level

Defects and classified as either a major or minor defect defined as bellows:
Ll Major defect: It is a defect that is likely to result in failure or to reduce materially the
usability of the product for the intended function.
L Minor defect: It is a defect that will not result in functioning problem with deviation
classified.

The AQL for major and minor defects is defined as follows:

Partition Definition AQL

Major defect Functional defective as product. 0.4

Satisfy all functions as product but not
Minor defect _ . 0.65
satisfy cosmetic standard.

6.4.4 Applicable instrument

=1 LCD module tester.
=l Multimeter.
== Caliper.

== Defect size filming standard.
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6.4.5 Inspection quality criterion

6.4.5.1LCD panel part.

The inspection specification as following list:

. Description of . L . .
Classify Item Inspection criterion Drawing specification
) defects
; Product no )
1. Non-display. , Not accept.
function.
2. LCD with ) .
] Difference in )
WIong view Not accept.
. Spec.
direction.
Part or all
3 .Seoment ~
- pattemn do not Not accept.
missing. i
light up.
4. Occur lugh Current exceed )
: Not accept.
current. designed value.
LC does not
5.LC leakage. fulfill the plass Not accept.
cell
Major LCM
defect Dimension

6. Deviation from
drawing.

difference from
drawing and
over tolerance

According to dimensions noted in the
specification.

7. Wrong type
applied.

Wrong
polarizer
attachment.

Not accept.

P attached
wrong type
applied.

Not accept.

8. Incorrect pmns
quantity

Pin attached
wrong quantity
applied.

Not accept.
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1/5W

Or refer to the defect specimen.

Rejectif cord=1,/4

W= Segment width

Minor | 9Pattem Segment fatter
defect deformation or smaller Reject if] ab | =1/ 4a. -
Or refer to the defect specimen.
a = Segment width
APV, Vi h
1. Large size LCD 0
Diameter (mm) Accept QTY
@=0.15 Not count ndem
0.15<6<030 5 e u OI v
030<@<0.40 2 E: = - >y
9>=0.40 0
2. Middle size LCD 0= (X+Y) 2
Diameter (mim) Accept QTY
@=0.10 Not count
0.10<<@=0.20 3
0.20<<=0.30 1
) black spot/ @ =030 0
Minor . )
10. Pmholes white spot at
defect

activated state.

3. Small size LCD
Diameter (mm) Accept QTY
a=0.1
0.10—G=020 2
@020 0

Not count

4. Only allow one defect in one
segment. Accept X, Y=2/3L, H
(X, Y=(Max X, Y)) .
distance allowed

5. The nearest

between two pinholes 1s 20mm.
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Minor
defect

11 Blenmshes and

foreign matters.

Black spot/ dust
on LCD.
(non-display)

Positive panel:

1. A zone.

(1) Large size LCD

Accept if can’t find at 1m distance and
will not enlarge under electronic test.
(2) Middle size LCD

Diameter (mm) Accept QTY

O=01 Not count
0.10<<@=0.20 2
0.20<<=0.30 1

@=030 0
(3) Small size LCD
Diameter (mm) Accept QTY

©=0.1 Not count
0.10==0.15 2
015<=9=020 1

@=020 0
2. B zone.

15 tiumes of acceptable largest

diameter size of Zone A.
3.C area

Not count.

Negative panel:

1. A zone.
(1) Large size LCD
Diameter (mm)  Accept QTY
P=015 Not count
0.15<G=030 3
030=G=040 1
@ >=0.40 0

(2) Middle size LCD
Diameter (mm) Accept QTY

=01 Not count
0.10<=@=020 2
©=020 0

(3) Small size LCD

Diameter (mm) Accept QTY
=01 Not count

0.10=G=0.15 2
@=0.15 0

O¥y
: Jl""x

(X+Y) /2
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Minor
defect

Blemmshes and

foreign matters.

2. B area.
(1) Large size LCD
Diameter (mm)  Accept QTY

D=015 Not count
0.15<0=040 3
0.40<<D=0.50 1

9>0.50 0

(2) Middle size LCD
Diameter (mm) Accept QTY

9=0.1 Not count
Black spot/ dust o
0.10<<©=0.20 2
on LCD . o
. 0.20<<©=0.25 1
(non-display) _
D=0.25 0

(3) Small size LCD
Diameter (mm) Accept QTY

9=0.1 Not count
0.10<-@=0.20 2
D020 0
3.C zone
Not count.

The nearest distance allowed between

two black spot 1s 20mm.
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Minor
defect

12 Black lines and

scratches.

Scratch on glass
or  polarizer
surface.  And
foreign  linear
matters mLCD.

Positive panel:
1.A . B zone.
(1) Large size LCD

Diameter (mm) Accept QTY
W=0.02 Not count

0.02<"W=003L = 5 3

0.03<"W=005L = 3 2

0.02<"W=003.L > 5 0
0.03<"W=005.L > 3 0
W= 005 As the spot criteria.

(2) Middle size LCD

Diameter (mm) Accept QTY
W=0.02 Not count
0.02<W=003,L = 3 2
0.03<"W=005,L = 2 2
0.02<"W=003,L > 3 0
003<<W=005L > 2 0

W= 0.05 As the spot criteria.

(3) Small s1ze LCD
Diameter (mm) Accept QTY
W=0.02 Not count
002<W=003,L = 2
0.03<"W=005L =1
002<—W=003,L = 2
0.03<"W=005L =1 0
W= 0.05 As the spot criteria.

L=

2.C zone

Not count.
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Scratch on glass

or polarizer

Negative panel:
1. A . Brzone
(1) Large size LCD
Diameter (mm)
W=0.02
002<<W=003,L = 4
0.03<"W==005L = 3 2
0.02<"W==003,L. = 4 0
0.03<W=0051L == 3 0
W= 005 As the spot criteria.

Accept QTY
Not count

~

3

(2) Middle size LCD

Diameter (mm) Accept QTY

Minor | Black lmes and W=0.02 Not count
surface.  And o ;
defect | scratches. _ _ 0.02<"W=003,L = 3 2
foreign  lmear o .
_ 003"W=005L = 2 1
matters m LCD. o
002"W=003,L. == 3 0
003"W=005L == 2 0
W= 005 As the spot criteria.
(3) Small s1ze LCD
Diameter (mm) Accept QTY
W=10.02 Not count
0.02<W=003,L = 3 2
002"W=003,L == 3 0
W= 003 As the spot criteria.
2. C zone
Not count.
Minor | 13.Scratch on PI | Plcoating The wvisible scratch of A zone can not
defect coating. scratched. accepted at 30cm view distance.
Arches, cienlar
Minor . _ . :
def 14 Rainbow or parallel | A ccording to the limit specimen.
etect colorfinl spread.
Bubbles or
) wrinkles
) 15 Bubbles or ) )
Minor _ _ between According to black spot/ foreign
wrinkles in i , .
defect polarizer and | material specification.

polarizer

glass.
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16.1 Wrong

Minor 16.Position of polarizer Polarizer protruding from edge of glass
::103 foct polarizer affachmentm | and exceeding/ within the maximum
attachment position or external dimension of LCD.
dimension.
17.1 Ink line/
Not accept. ——_—_—_——
pattern broken '
i ;
| Accept 1if the thick or thin part is less ' ! R ﬁ‘ (1]
17.2 Ink pattern/ ]
i ingrged than or equal to 25% segment width or T AT T TTTI T
T 12 Ja; . . .
Minor Jages according to the limit specimen.
defect
When activated with current white light
17. Tk printing | 173 appears in the position of pinhole or
defect Liéht lakage scratch due to ink  printing
- misalignment. According to the pinhole
specification.
| | i l 1
174 . . : L ]
] o Reject if the thick or thin is more W
Minor Ink printing . | 0 I
o than 1/2W. v 4
defect pattern/ line . o i 19
Reject when W1—W2=1/3W. Wl wl]
uneven T
18.1 Corrosion | Pin incoming defect: oxidized, damage !lh—- =
Minor or foreign (including pins plating damaged), !
defect material on excess epoxy on bottom glass or ?
terminal legs. | terminal legs. Not accept.
18. Pin defect.
182
Minor P deviation

defect

over tolerance

According to the specification.
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Acoept
a b c QTY
1 ?1‘1111 I.T.O alactroda
. o b=12W | =T 2
19.1 Chip in (L=5mm)
lead contact
area.
VL cow | esT 2
) ] (L < 5mm)
Minor | 19. Chipped glass
defect Ofl COMer
Ari
a b c et
QrY
19.2 Others
not exceed 1/2 width of _ -
c=T 2
seal
! Q
a b c écTc;pT
Minor )
20.Glass chip on edge c
defect
not exceed
a=3mm 1/2 width c=3/4T 2
of seal
Ari
a b c QTE,:?T
Minor COG and — T=0.7mm
a=2mm L
defect TAB product. | (and not c=12T
21.1 exceed 3 b=W/5 T=07mm 2
21. Glass ITO ¢=T.
. . terminal)
Chipped | chip
electrode | on
Acecept
pad ITO a b c QTY
edge
Minor a=-3mm
Others
defect (and not
exeeedd | <wig c<T 2
ITO
terminal)
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a b c écTE;pt
COG and T=07mm
21.2 | TAB product. e=1/2T.
Glass a=3mm b=Wi4 T=07mm 2
Minor chip c=<T.
defect on
ITO
back a b c SCTE,?T
Others
a=5mm b=W/4 c=T 2
Extended
crack B Accept QTY
mspector shall
attempt to
remove the
Minor | 22 Mechanical chip with
defect | damage. tweezers,
re-evaluate if b=1/5W 2
the remaining
defect 15 still a
crack or a
chip.
Minor _
defect 23 Glass cracks Not accept
Remark;
The minimum space between any 2 defects (spot, dirt) should more than 20mm, and Max. allowed defect QTY in total:
Large size LCD :  Zone A:= 5/unit, Zone B= 5/unit;
Middle size LCD -  Zone A:=3/unit, Zone B=3/unit;
Small size LCD:  Zone A:=2/unit, Zone B==2/unit.

PAGE 22 OF 25
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6.4.5.2 Other part
The inspection specification as following list:
NO Ttems Criterion of defects AQL
1 Lumination source flickers. Major
2.Using spot, lines and contamination standard of LCD to judge the spots | Minor
1 Backlight or scratches defect on backlight.
3 Not allow unlighted on backlight. Major
4.Colour and luminance of backlight should correspond its specification. Major
1.COB seal may not have pinholes larger than 0.2mm or contamination. Ml.nor
2.COB seal surface may not have pinholes through to the IC. I::[d;z:
3.The height of the COB should not exceed the height indicated in the
assembly diagram. _
4 Beyond 2mm of the seal area, there may not have sealant on the PCB. Minor
2 PCB, COB 5 No oxidation or contamination on PCB connector. )
6.Parts on PCB should correspond the characteristic, and not allow wrong ﬁ:}:
parts, missing parts or additional parts.
7.The jumper on the PCB should correspond to the characteristic. Minos
8.The solder which gets on bezel, LED pad, zebra pad or screw hole pad Major
should be smoothed down.
1 No unmelted solder pastes on the PCB. Minor
3 Soldering 2.No cold solder joints, solder connection missing, oxidation of solder. Minor
3.No short circuits in components on PCB. Minor
1.No oxidation, contamination, curves .cracks or bends on interface Pin of | Minor
TCP
2 No solder residue or solder balls on produet. Minor
3.The IC on the TCP may not be damaged. Major
4 General Appearance | 4.The residual rosin or tin o1l of soldering (component or chip compenent) | Minor

15 not turned into brown or black coler.
5 Packing method correspond the specification. Major
6.Dimension and structure correspond the specification sheet. Major

7. No dirt and break on the heat seal. Major
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6.5. Reliability
Standard specification for reliability of LCD Module
ITEM Condition Criterion
High temperature +70
operation 8h
Low temperature -20
operation 8h
40
Storage 93%RH
Humidity 24h
40
Operation 93%RH
8h Total current
. consumption should
High temperature +80 be below double of
storage 10h initial value.
Low temperature -30
storage 10h Cosmetic defects
Thermal shock 20 ~+70 EgouLdngg e
storage 60min - 60min PP '
5 cycle
Vibration S0Hz
(Package state) . O.7_mm_
30min in each direction (X, Y, 2Z).
Falling test Weight=15kg; Falling height: 80cm.
(Packaged state) Weight 15kg; Falling height: 100cm.
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6.6.Quality Assurance

6.6.1 Multi-Inno Technology Co.ltd will only replace or repair any of its LCD which is found defective electrically

or visually when inspected in accordance with the LCM specification, for a period of one vear from the date of
shipment. Confimmation of such date shall be based on freight docnments.

No warranty can be granted if any of the precautions stated in handing LCD and LCD Modules above have been
disregarded.

6.6.2 In retuming the LCD and LCD Modules, they must be properly packaged and there should be detailed

description of the failures or defects. Broken glass, scratches on polarizers, mechamical damages as well as defects that
are caused by accelerated environmental tests are excluded from warranty.

6.7. Precautions in Use of LCM

1. Handling of LCM
1.1 Don’t give external shock.
1.2 Liquid crystal is chemical hazardons substance. Once the liquid crystal inside it leaks out, be sure not to get
any m vour mouth. If the hgwd is adhered your skin or clothes ete, wash it off using scap and water thoroughly
and immediately.
1.3 Don’t apply excessive force on the display surface.
1.4 Don't scratch and dirty polarizer of covering the display surface of the LCD module.
1.5 In order to prevent static electnicity from destmicting, be sure to ware gauntlet that is tested up to grade.

. Storage
2.1 Don't expose to sunlight or flucrescent light direetly.
2.2 The LCD modules should be stored under the storage temperature and humidity range, General its storage
temperature range 15 -10°C ~60°C and operation temperatre range 13 0°C —+307C,  its mudity range 15 40%
60%.
2.3 Storage in a clean environment, free-dust and well ventilated.
2.4 Storage in anti-stafic elecmicity container.

[ o]

3. Soldering
3.1 The zoldering temperature 13 260H+3°C and zoldenng Time should be less than 3 secand soldering won power
should be less than 30w.
3.2 Re-soldering: no more than 3 times.
3.3 The soldering point should be further than 1.6 mun from body.






