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1. GENERAL INFORMATION

B

Item Contents Unit
LCD Size 2.4 inch
Driver element a-Si TFT active matrix --
Viewing direction 6:00 O’clock
Module Size 42.72(W)*60.26(H)*2.3(T) mm
Touch Panel View Area -- mm
Touch Panel Active Area -- mm
Panel Active Area 36.72(W)*48.96(H) mm
Number of Dots 240(R.G.B)*320 Pixel
Driver IC ST7789V --
Colors 262K --
Weight TBD --
Backlight Type LED --
Operating Temperature -10°C--60°C T
Storage Temperature -20C--70°C T

LCM: All of LCM of material and process measure up to ROHS Europe
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min Typ Max Unit
Supply voltage for logic VDD-VSS 2.6 2.8 33 \%
Supply voltage for analog Vce 2.6 2.8 33 \%
Supply voltage for interface [OVee 1.65 33 v
/0
I/0O leakage current Idd -- TBD mA
Input voltage ' H' level VIH 0.8*Tovee I0Vce v
Input voltage ' L' level VIL -0.3 0.2*Tovee A%
Output voltage ' H' level VOH 0.8*Tovce - \Y%
Output voltage ' L' level VOL -- 0.2*Tovce \Y
ELECTRICAL CHARACTERISTICS
Parameter Symbol Min Max Unit
Supply voltage for logic VDD -0.6 4.5 A"
Input voltage VIN -0.3 VCC+0.3 A%
Operating temperature TOP -20 70 C
Storage temperature TST -30 80 C
Humidity RH - 90%(Max60°C) RH
BACKLIGHT CHARACTERISTICS
Item Symbol Min Typ Max Unit Condition
Forward voltage Vf 2.8 3.0 3.2 A" =60
Luminance LV 3000 cd/m’ mA
Number of LED -- 4 Piece
Connection mode p 4 parallel
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2. MODULE OUTLINE DRAWING F=ga4dh
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3. INTERFACE DESCRIPTION

BOEX

Pin No Symbol Description
18 e ik
1 GND Ground
2 RS Data/Command control Pin
3 /ICS Chip select pin
4 SCL Serial clock signal
5 DATA Serial in signal
6 /IRESET Reset signal input
7 VDD Power supply(2.8V)
8 VSS Ground
9 LED-A Backlight anode
10 LED-K Backlight cathode
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4.1C READ/WRITE TIMING  IC /5 FF
(IC I TE4HME B2 B 1IC M%)
5. SPECIFICATION OF QUALITY ASSURANCE

5-1. Purpose

This standard for Quality Assurance should affirm the quality of LCD module products to

supply to purchaser by QZDA

5-2. Standard for Quality Test
a. Inspection:
Before delivering, the supplier should take the following tests, and affirm the quality of
product.
b. Electro-Optical Characteristics:
According to the individual specification to test the product.
c. Test of Appearance Characteristics:
According to the individual specification to test the product.
d. Test of Reliability Characteristics:
According to the definition of reliability on the specification for testing products.
e. Delivery Test:
Before delivering, the supplier should take the delivery test.
(i) Test method: According to MIL-STD105E.General Inspection Level II take a single
time.
(i1) The defects classify of AQL as following:
Major defect: AQL = 0.65
Minor defect: AQL =2.5
Total defects: AQL = 2.5

5-3. Non- conforming Analysis & Deal With Manners
a. Non- conforming Analysis:
(1) Purchaser should supply the detail data of non- conforming sample and the non-
conforming.
(i1) After accepting the detail data from purchaser, the analysis of non- conforming should be
finished in two weeks.
(i11) If supplier can not finish analysis on time, must announce purchaser before 3 days.
b. Disposition of non- conforming:
(1) If find any product defect of supplier during assembly time, supplier must change the
good product for every defect
after recognition.
(i1) Both supplier and customer should analyze the reason and discuss the disposition of non-
conforming when the
reason of nonconforming is not sure.

5-4. Agreement items
Both sides should discuss together when the following problems happen.
a. There is any problem of standard of quality assurance, and both sides should think that
must be modified.
b. There is any argument item which does not record in the standard of quality assurance.
c. Any other special problem.

5-5. Standard of The Product Appearance Test
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a. Manner of appearance test:

(1) The test must be under 20W x 2 or 40W fluorescent light, and the distance of view must
be at 30+5cm.

(i1) When test the model of transmissive product must add the reflective plate.

(ii1)The test direction is base on around 10° of vertical line.

(iiii) Temperature: 25+5°C Humidity: 60+ 10%RH

b~

(iv) Definition of area:

eyes

8
Ah ]

e

A. Area: Viewing area.

B. Area: Out of viewing area.

(Outside viewing area)

b. Basic principle:

(1) It will accord to the AQL when the standard can not be described.

(i1) The sample of the lowest acceptable quality level must be discussed by both supplier and
customer when any dispute

happened.

(i11) Must add new item on time when it is necessary.

c. Standard of inspection: (Unit: mm)
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NO Item Criterion AQL
1.1 Missing vertical, horizontal segment, segment contrast defect.
1.2 Missing character, dot or icon.
1.3 Display malfunction.
1.4 No function or no display.
1.5 Current consumption exceeds product specifications.
Electrical 1.6 L(?D viewing angle defect.
01 Testing 1.7 N_lecd product types. 0.65
1.8 Flicker
Black or White | 2.1 White and black or color spots on display = 0.25mm, no more than Five spots,
spots or Bright | 2.2 Densely spaced: No more than three spots within 3mm,
02 spots or Color 2.5
spots on LCD
(Display only)
3.1 Round type: As following drawing
d=(X+Y)/2
X Size(mm) Acceptable Q'ty
i =
—»{ 4 } D=0.10 Accept no dense
0.10< =020 2 25
. Y 0.20< =025 2
T 0.25<=d=0.30 1
LCD and Touch 020=9 0
Panel bla‘fk * Densely spaced: No more than two spots within 3mm.
a3 | sPots, white 3.2 Line type: (As following drawing)
spots,
contamination : '
(om — display) Y W Lenrgnt)h(m Width{mm) Acceptable Q'ty
('\j * - W =0.02 Accept no dense
L=3.0 0.02<W =0.05
—| o 2.
L L=25 0.03<W = 0.08 2 3
--- 0.08<W Rejection

* Densely spaced: No more than two lines within 3mm.
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NO Item Criterion AQL
;fbubblﬁjs are visible, Size ®(mm) Acceptable Q'ty
judge using black spot =
Polarizer specifications, not easy Mi=snsi Mgl At Geinic
04 bubbles to find, must check in 0.20= ©=0.50 3 23
specify direction 0.50= 0 =1.00 2
1.00< ] 0
Total Q'ty 3
05 Scratches Follow NO.3 -2 Line Tvpe.
Symbols:
x: Chip length  y: Chip width  z: Chip thickness
k: Seal width t: Glass thickness a: LCD side length
L: Electrode pad length
6.1 General glass chip:
6.1.1 Chip on panel surface and crack between panels:
x y kK
k
z: Chip thickness y: Chip width x: Chip length
Z=1/2t Not over viewing arca x=1/8a
12t=z=2t Not exceed 1/3k x=1/8a
06 Chipped glass 25

& Unit:  mm

6.1.2 Corner crack:

KedZ y

(@ If there are 2 or more chips, x is the total length of each chip

z: Chip thickness v: Chip width

x: Chip length

Z=1/2t

Not over viewing arca

x=1/8a

2t<z=2t

Not exceed 1/3k

X=1/8a

& Unit:  mm

3 If there are 2 or more chips, x is the total length of each chip
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NO I[tem Criterion AQL
Symbols:
x: Chip length y: Chip width  z: Chip thickness
k: Seal width t: Gilass thickness a: LCD side length
L: Electrode pad length
7.2 Protrusion over terminal:
7.2.1 Chip on electrode pad:
y: Chip width x: Chip length z: Chip thickness
y=0.5mm Xx=1/8a O<z=t
7.2:2
Non-conductive portion:
07 Glass crack 2.5

y: Chip width x: Chip length z: Chip thickness

y=L x=1/8a <z=t

=) If there chipped area touches the ITO terminal, over 2/3 of the ITO must remain and
be mspected according to electrode terminal specifications.
) If the product will be heat sealed by the customer, the alignment mark must mot be

damaged.
7.2.3 Substrate protuberance and internal crack

y: width x: length

X=a

y=1/3L
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NO [tem Criterion AQL
08 Cracked glass | The LCD with extensive crack is not acceptable. 2.5
9.1 Illumination source flickers when lit. 25
09 Backlight 9.2 Spots or scratches that appear when lit must be judged. 25
' elements Using LCD spot, lines and contamination standards.
9.3 Backlight doesn’t light or color is wrong. 0.65
10 Bezel Bezel must comply with product specifications. 25
11.1 COB seal may not have pinholes larger than 0.2mm or contamination. §§
11.2 COB seal surface may not have pinholes through to the IC. 2'5
11.3 The height of the COB should not exceed the height indicated in the assembly ’
diagram. 25
; 11.4 There may not be more than 2mm of sealant outside the seal area on PCB. And ’
11 PCB. COB
there should be no more than three places. 0.65
11.5 Parts on PCB must be the same as on the production characteristic  chart, There ’
should be no wrong parts, missing parts or excess parts. 0.65
11.6 The jumper on the PCB should conform to the product characteristic chart. ;
12.1 FPC terminal damage = 1/2 FPC terminal width and can not affect the function , 25
15 FPC we judge accept. ’
12.2 FPC alignment hole damage = 1/2 alignment area and can not affect the function , 95
we judge accept. |
3 Solderin 13.1 No cold solder joints, missing solder connections, oxidation or icicle. 2.5
. 5 g 13.2 No short circuits in components on PCB or FPC. 0.65
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NO Item Criterion AQL

Symbols:

x: Chip length  y: Chip width  z: Chip thickness

k: Seal width t: Touch Panel Total thickness a: LCD side length

L: Electrode pad length

14.1 General glass chip:

14.1.1 Chip on panel surface and crack between panels:

X
x vy Ky
Wy o z
z
k y
z: Chip thickness y: Chip width x: Chip length
=1/2 k and not over
7=t viewing area x=1/8a
Touch Panel : ;

14 Chiippied glass =) Unit: mm 2.5

(= If there are 2 or more chips, x is the total length of each chip
14.1.2 Corner crack:

Nl y

z: Chip thickness y: Chip width x: Chip length

= 1/2 k and not over
71 viewing area x=1/8a

) Unit: mm
=) If there are 2 or more chips, x is the total length of each chip
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NO [tem Criterion AQL
SIZE{mm) Acceptable Q’ty
©=02 Accept no dense
0.2<D =04 5
Touch 04<=D =0.5 2 33
Panel(Fish 0.5<D 0 D -
15 | eye. dentand P
bubble on —
' I
I I
I ]
16 Touch Panel | Newton ring dimension = [/2 touch panel area and not affect font and line 25
Newton ring | distortion{ = 2.5%) , it is acceptable. ’
17 Tm_mh P_ancl Less than 2.5% is acceptable. 2.5
Linearity
Touch the touch panel , can not see the LCD ripple.
18 LCD Ripple | Pen: R 1.0mm silicon rubber. 2.5
Operation Force: 80g
: ; s s 0.65
19.1 Pin type must match type in specification sheet. 0.65
reanst 19.2 LCD pin loose or missing pins. 0' 65
19 2 Iearan o 19.3 Product packaging must the same as specified on packaging specification sheet, '
PP 2 19.4 Product dimension and structure must conform to product 0.65

specification sheet.
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6. RELIABILITY TEST CONDITIONS

EERERY T

NO. | Test Item Test Condition Inspection after test
High Temperature Storage Inspection after 2~4 hours
1 . ] 80°C+2°C/72 hours
fe A i storage at room
Low Temperature Storage temperature ,the sample
2 (CE AR -30°C£2°C/72  hours shall be free from defects:
Sl 3t
High Temperature Operating S AR, CA
Low Temperature Operating A E, 274
4 -20°C+2°C/72  hours B S T
G 1 i ! AN B REET SR
Temperature Cycle -20°C+2°C~25°C~60°C£2°C*5cycles AR A, A A T
5
B RIEAAE A (30min.) (5min.) (30min.) VFA DL BB
Damp Proof Test 1.Air bubble in the LCD;
6 N 60°C+5°C*90%RH/120  hours N .
GREFIES ' gt
) ) Frequency:10Hz-55Hz-10Hz 2.Sealleak; 3} I #2 it
Vibration Test
7 Amplitude:1.5mm x,y,z direction for -di N
o p . y ¢ 3.Non-display; A~ &7~
total 3hours(packing condition) 4. missing segments; g 2E
Drooping Test Drop to the ground from 1m heigh , 5.Glass crack: Sy B
8 . one time ,ever side of carton..(packing . .
P& 6.Current IDD is twice
condition) . .
higher than initial value.
o ESD Test Voltage: +4KV  R:330Q C:150pF | 13 IDD K FHIUa1HE [
EEiERRES Air discharge ,10time Fifs
7. ROHS TEST REPORT ROHS TR
Measured o
Tested Item(s) . Report Limit | Content
. Equipment(s) ) N
W5 o e fE P2
e
Lead(Pb)#t ICP-OES 2 mg/kg N.D.
Mercury(Hg)7K ICP-OES 2 mg/kg N.D.
Cadmium(Cd)%% ICP-OES 2 mg/kg N.D.
Hexavalent Chromium(Cr(VI))/S % UV-VIS 2 mg/kg N.D.
Bromine(Br)ji IC 10 mg/kg N.D.
Polybrominated Biphenyls(PBBS)Z {5 Bk 7K GS-MS 5 mg/kg N.D.
Polybrominated Diphenyl Ethers(PBDES)
e GC-MS Smg/kg N.D.
EZT SN}

Note:-N.D.=Not Detected (<report limit)

-mg/kg=ppm=parts per millio
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8. PRECAUTIONS FOR USING LCD MODULES 40 {8 Ffj i3 R 3 IR
1. Handing precautions 1 F 3 & 2 33
1.1 The display panel is made of glass and polarizer.As glass is fragile.It tends to become or
chipped during handing especially on the edges.Please avoid dropping or jarring.Do not subject it
to a mechanical shock by dropping it or impact.

o E A LS i TR G, A I R rh SR R E R 2 X, TR LR BR
B, ABENLMRARLEE

1.2 Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.Do not touch the display with bare hands, This will stain the display
area and degraded insulation between terminals(some cosmetics are determined to the polarizer)

HMEINL KRB 5 5 BoR R eGERIR AL, HllasR iR, NERHTEMERR, XEHRIE
R DR AR I 5~ 2 (R 4 2R 70, (—LBANULR i o't Fr D g 1))

1.3 The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.Do not touch,push or rub the exposed polarizers with anything
harder than an HB pencil lead(glass,tweezers,etc)Do not put or attach anything on The display area
to avoid leaving marks on it.Condensation on the surface and contact with terminals due to cold
will damage,stain or dirty the polarizer.After products are tested at low temperature they must be
warmed up in container before coming in to contact with room temperature air.

8 5 WA s B R T T G R M B S R, B ANO R, E ) AR ATRE B KT HB A
LR (S, BETAE) e, R BB AR ER OGN TR BORS B AR A SR X L DL 4 B
IR, VBRI A iR e R BRI ARG F s P AEARIR NI R, 5 S IR A A
FEAS &N THIRL -

1.4 Tools required for assembling,such as soldering irons,must be properly grounded.Make certain the
AC power source for the soldering iron does not leak.When using an electric screwdriver to attach LCM,the
screwdriver should be of ground potentiality to minimize as much as possible any transmission of
electromagnetic waves produced sparks coming from the commutator of the motor.

R TR g, EREEE, JRE R B S, AR, FI AL E S, At
Fedth, JR ] RE RIS A B A m) g AL AR I R LR
2. Handing precaution for LCM R {EfTE

2.1 LCM is easy to be damaged.Please note below and be careful for handing.
AR SRS DR, ER LR IR D4

2.2 Correct handing; IE i #:1F
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As above picture,Please handle with anti-static glovers around LCM edges.
G EmmE F, R TE, JFERUL%.
2.3 Incorrect handing %1% #:/F

X

Please don't stack LC Please don't hold the surface of panel
ANEHEA R B AL LR L]
™

4

X

Please don't hold the surface of IC Please don't operate with sharp stick such as pens
HAEERE IC KR HAE R ERAE, B 2R

2.4 Input logic voltage before apply analog high voltage such as LCD driving voltage when
power on.Remove analog high voltage before logic when power off the module.Input each signal
after the positive/negative voltage becomes stable.

TEOLRS, SEITHE R, MO EE, WRRFIREIEE. SN, SERTE L, PR
R, 1B AR AR E Ja R S .

2.5 If the LCD modules have been operating for a long time showing the same display
pattens,the display patterns may remain on the screen as ghost images and a slight contrast
irregularity may also appear.A normal operating status can be regained by suspending use for some
time.It should be noted that this phenomenon does not adversely affect performance reliability.

AN SR R BRI [R) TAE T/ — N BRI R, HEnra IR, o BB AL,
f5t b AR — B ) f5 AT B IEHOIRAS,  BEI0 AN 2 7™ SRS M PR g T 5.

2.6 Please keep the temperature within the specified range for use and storage.Polarization
degradation,bubble generation or polarizer peel-off may occur with high temperature and high
humidity.

BEOAEBRAE A AR E Y FE WA, el el T e 2 SR M ARIB AL, 00, (o't v i v 45 )

3. Storage Precautions {7y = FH i
3.1 When storing the LCD modules,the following precaution are necessary.

YL T T R (R A A A DA T L

3.2 Store them in sealed polyethylene bag.If properly sealed,there is no need for the desiccant
R s AR e, WRERE Y, AfHET B,
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3.3 Store them in a dark place.Do not expose to sunlight or fluorescent light,keep the
temperature between0~35°C,and keep the relative humidity between40% RH and 60 % RH.
BEGLRAE, 8k B ERIAE R PGB T, RIFIRETE 0735°CZIH), fREFAHXHEELE 40%
RH 1 60%RH 2 7],
3.4 The polarizer surface should not come in contact with any other objects(We advise you store
them in the anti-static electricity container in which they were shipped)
Al 'ty 2 T T8E S B i LA 50 ot A TRUAE B A 7 e H 0 26
4 Transportation Precautions iz %yt & 2 I
4.1 During shipment,pleas handle with care.The packaging bag can not be broken,step on
trap.Packing Carton layer height can not be over two meters .
Rl HERERIN, ArHIEREN, B, REESEEEARELPIK.
4.2 The transportation process should pay attention to the waterproof and moisture-proof
measures.Product can not be watering.Ethylene sealed bags can not be unsealed.

B R EE R BRI i, 7 AREMOK, 7 S AR A AT R

9. SPECIAL REMAKS
HEEHEM
1. The above specifications are the binding criteria for QZD Technology’s outgoing
quality inspection.
A b RUAR 3 D Bl 1E 2k B il o e A A
2. The customer is kindly requested to inform QZD Technology as soon as possible
on any questions, remarks, and disagreements regarding these specifications.
XF 1 RS T BT A 1) R B AR SR 0], 25 7 R A N [ Bl RT3 m) 3R AT A0
3. QZD is not responsible for damage to its products due to neglect of the
precautions as described in the previous chapter.
A RN JERURS A5 EOR AT BRAF AR IR i, BERAVKIE ST
4. About the limited warranty unless special agreement between HX and customer
QZD will replace or repair any of its products that are found to be functionally
defective when inspected in accordance with HX acceptance standards for a
period of one year from data of shipments.
FRENIERERZE P 25 WM LAL, KRRV NS 17 i A B ThREVE BRI Y, AEEh IETA v 45270
W RTBEATIR # 4 12,  Bhibk R o9 M B HE —FE N A 2L
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