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1. SPECIFICATIONS

1.1 Features

Item Standard Value
Display Type 128*(R,G,B)*128 Dots
LCD Type Color TFT , Transmissive
Screen Size(inch) 1.44 (Diagonal )
Viewing Direction 12 O’clock
Backlight White Edge LED B/L
Weight 3.99
Interface 18080 8 bits Data Bus
Other(controller/driver IC) ST7735S

1.2 Mechanical Specifications

Item Standard Value Unit
Outline Dimension 30.9(W) * 36.51(L) * 2.3(H) mm
Active Area 25.5(W) * 26.5 (L) mm
Dots Pitch 0.1992 (W)*0.207(L) mm

Note : For detailed information please refer to LCM drawing

1.3 Absolute Maximum Ratings

ltem Symbol Condition Min. Max. Unit
Power Supply Voltage Vb - -0.3 3.6 V
Input Voltage VN - Vss -0.3 Vpp+0.3 \%
Operating Temperature Top - -20 70 °C
Storage Temperature Tst - -30 80 °C
Storage Humidity Hp Ta<40°C 20 90 %RH
3
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1.4 DC Electrical Characteristics

Vpp=3.3V+10%,Vss =0V, Ta=25°C

ltem Symbol Condition Min. Typ. Max. Unit
Logic Supply Voltage Vb - 3.0 3.3 3.6 \%
“H” Input Voltage V4 - 0.8 VbD - VDD V
“L” Input Voltage Vi - V/ss - 0.2 VbD V
“H” Output Voltage VoH - 0.8 VpbD - VDD \Y
“L” Output Voltage VoL - Vss - 0.2Vop | V
Supply Current Iop Vpp = 3.3V - 1.9 5 mA
Vcom-Vss (-20°C) - - -
LCM Diriver Voltage Veom Vcom-Vss (25°C) - - - Vv
VCOM'VSS (70°C) - - -

1.5 Optical Characteristics

Ta = 25°C
ltem Symbol Conditions Min. Typ. Max. Reference
TOP Oy+ - 35° -
BOTTOM Oy- - 15° -
>2. =0° Notes 1 & 2
View Angle LEFT Ox+ €22.0,0=0 - 45° - oles
RIGHT Ox- - 45° -
WHITE X 0.285 0.305 0.325
Y 0.314 0.334 0.354
X 0.588 0.608 0.628
RED Y TA=25° 0.296 0.316 0.336
CIE *1 X Ox, @Y=0° 0.285 0.305 0.325
GREEN Y 0.536 0.556 0.576
X 0.115 0.135 0.155
BLUE Y 0.117 0.137 0.157
Contrast Ratio C Y =5°, g =0° 250 350 - Note 3
Response Time(rise) tr 0=5°0=0° - 10ms 20 ms Note 2
Response Time(fall) tf 6=5°=0° - 15ms 30 ms Note 2

*1: This value will be changed while mass product.
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Note 1.

Optical characteristics-2

Viewing angle

Rear (12H)
Top (6=0) @ =90°
r

Left (9TT)
©=180°

Right (3H)
" gy

Front (6H)
@ =270°

Viewing angle
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Note 2.

Optical characteristics-3
Fig.2 Definition of response time

Positive Type

No selected waveform —p[g—Selected waveform —p| 4— No selected waveform

4 v
Transmittance
T T % 10%
100% 90%
J;_ N
Tr ‘Tf
Negative Type
No selected waveform —piq— Selected waveform = €— No selected
A
Transmittance T ~
100% 90%
l l * 10%
S
t >
Tr Tf
6
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Electrical characteristics-2

3% 2 Drive waveform

Vop: Drive voltage fF: Frame frequency
1/B: Bias D :D rive frequency

N: Duty

(1) Selected waveform

1

(2) Non- Selected wave form

(1-2/B)Vop
Vop
A
=y B)

(1-2/B)Vop y

14D

Note:
Frame frequency is defined as follows: Common side supply

voltage peak - to - peak /2 = 1 period
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Note 3. : Definition of Vth

A /—P Selected waveform
100

Transmittanc 73% \

— P No selected waveform

50%
>
Vthl Vth2 Drive
+—>
Active voltage range
Vthl Vth2
View direction 10° 40°
Drive waveform (Selected waveform) (No selected waveform)
Transmittance 50% 73%
3¢1 Contrast ratio
= (Brightness in OFF state) / (Brightness in ON state)
Outline of Electro-Optical Characteristics Measuring System
] &  Photo Detector

@ b Human

-

ey oy : /_ Active
Temperatur T @ %_' ? Y
e Control
Chamber fté;é—b,;-—l

LCD Panel —/
-4—— Transmissive

Measuring System: Autronic DMS-803
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1.6 Backlight Characteristics

LCD Module with LED Backlight

Maximum Ratings

ltem Symbol Conditions Min. Max. Unit

Forward Current I One LED - 20 mA
Reverse Voltage VR One LED - 5 \Y

Power Dissipation Py One LED - 100 mwW
Operating Temperature Top - -20 70 °C
Storage Temperature Tst - -30 80 °C

Electrical / Optical Characteristics

Ta =25°C
ltem Symbol Conditions Min. Typ. Max. Unit
Forward Voltage VE IF=15 mA 2.9 3.2 34 \Y
Forward Current I - 15 - mA
Average Brightness 2
, Iy [F=18 mA 140 160 - cd/m
(with LCD)
CIE Color Coordinate X =18 mA 0.25 0.27 0.30
. F— -
(Without LCD) Y 025 | 028 | 0.30
Color White
9
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2. MODULE STRUCTURE

2.1 Counter Drawing
2.1.1 LCM Mechanical Diagram
* See Appendix

2.1.2 Block Diagram
2.2 Interface Pin Description

Pin No. Symbol Function
1 GND POWER Ground
2 /RESET System reset
3 RS Register select
4 /WR Write signal
5 /RD Read signal
6 DBO Data Bus
7 DB1 Data Bus
8 DB2 Data Bus
9 DB3 Data Bus
10 DB4 Data Bus
11 DB5 Data Bus
12 DB6 Data Bus
13 DB7 Data Bus
14 /ICS Chip select
15 VCCIO Power supply
16 IC-ID No connection
17 VDD Power supply
18 VLED+ Backlight anode
19 VLED- Backlight cathode
20 GND Ground

2.3 Timing Characteristics

Please refer to ST7735S Data sheet.

2.4 Display Command

Please refer to ST7735S Data sheet.

10
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3. QUALITY ASSURANCE SYSTEM

3.1 Quality Assurance Flow Chart

Manufacturi| Product Inventor
ltem Customer Sales R&D QA Purchase Y
ng control control
Info >  Survey
A2
Marketing Reqm —> Inquiry > Project evaluation
& ‘L j Alidati
Design NG Project Validation
r Quote |¢ OK
—> Contract
| y Design check T
Sample test <
Sample ¢
Approval NG .
Verification
Sample approval OK
> Pilot run & Reliability test
Pilot NG v
Run Verification
& v OK
Mass Specification preparation
Product v
Mass production
OK v : NG
Inspection
v
Ship .
Shipment
Out Y
Ship out
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3.2 Inspection Specification
Electrical inspection failure

Zm\ ==
LEADER @) TIME

Defect Define/description Criteria
Lo JFER/ANEIR (FE) | LERWITFE Rk 5iAN
Open circuit/no |missing or no displaying due to I reject
displaying (maj) Circuit open
2. Mg (EFE)  short |ZRERFIHE Circuit short
B reject
circuit (maj)
3. el (EE) By 2B R b IR HOIR A B B B R %
Dim (maj) part of figures display dim than UL reject

normal obviously

4. BoRIR (FEED

EEAFAR 1 42 S

U A R IR B R 2 25 FE ARG [

if required

all display dim (maj) |all the figure display dimmer strictly, refer to the signed sample
than sample limit
—MAEH R, | Vth, PR -Veh, BER | <
0. 05V.
Normally, | Vth, product-Vth, sample | <
0. 05V.
5. WE (FED AZ SRR R B AR IR ERZH MR E if required
ghost (maj) the figures in Voff state strictly, refer to the signed sample
display limit.
— MBS R, | Vth, PR -Veh, FER | <
0. 05V.
Normally, | Vth, product-Vth, sample | <
0. 05V.
6. KHEH (FE) IHEE KT #VE the current larger AR
Large current (maj) than the engineer SPEC. Reject
7. Ritg (EED W 7 T3 JE2 L R T AfVF
Response slow (maj) The response time is longer than Reject
the Spec.
8. MUATIIAE (2 | AT S TR EA A TTF
Wrong viewing anglelViewing angle different from Reject

(maj)

spec. (Or sample)

12
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AN AR B R AL AR 7 1) 5 IR

9. HiF (L) ‘ NG
- 77 AR — 5.
Twist segment (maj) Some segments displaying with the Reject
wrong viewing angle.
10. b (EE) FARMGIR KA I R ARV
Segment pervasion (maj)|The displaying segment pervasion Reject
ANZEIRP) IT0 FEZAE @ i BoR ARV
1. ZRE4&E (F2)
Tk ,
) ) ) Reject
Extra lines (maj) Displaying the extra lines than
the Spec
PIN hole . lack Specification acceptable number
Pinhole, white spots Tl (RA%4E) disregard (no
(min) / V= 0.1 mm gathering)
N 111 o Tom< ¥ =02
) & mm 3
AN (FiABE % =5 m)
(ﬂ][[]]]]l) (The distance between two points =
1 5mm)
/ [l 0.2mm<< ¥ =0. 25 mm 1
dl]]]]lmb Y > 0. 25mm 0
V> 1/3 F o
b= (L+W)/ b >1/3 width of the 0
character
0.10 mm<< v = 0. 15mm 2
(B FLODZ AT =34, W i fE Bt =
5mm) .
total amount on single LCD sheet =3, The
distance between two points =bmm
A /\\I
13, Jeh: () CONVEX | fifs LR
WW o . acceptable
Bar (min) W Specification number
b =0. 2mm 3
b > (. 25mm 0
7( 0
:u-ch: b> 1/3 ?ﬁﬁ%
¢=q@+Wy2 b >1/3 width of the
character

13
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b= (Lt+W)/2 bR I T 2 1, &8Ha23 [
Acceptable case: per character, not
more than 1 per cell, not more than
3.
. 1. B—A > 0.25mm W (reject)
Y, e
l I 2. A/B = 3/4 JHUL (reject)
4. #HEE RE) IIIIIIII[ -
assembly not match '
<min> B ' ‘.il..l-
b= (L+W) /2
15, sSPEErFL\BR O A% RV
(R Dot Matrix: Specification Acceptable
: nunber
Dot Matrix Pin Hale Lack !
k < .
Pin Hole Lack (min) $ <0. lmm Disregard
0. Imm<< $ <0. 2mm 3
(Distance between two
points=10mm)
0. 2mm<< ¢ <0. 25mm 1
$ >0. 25mm 0
§ > 1/3width of the
character
1.A>0. 25
16, M (KD . . o e
- & ——
Convex (min) ol ‘_T _'1‘_1 2.B>0. 05mm
AT . I [
a.:ss:-n:bly . mat-ci dff'ma:m) 1. AT %'é é};@ﬁ | /¥ o
3 A X Distortion of A: | A-define | Accept
/define <15%
17, MEHASEQRE | | B | /define <154
assembly not match(min) | -=-1- A 2. BRI | A-FNAAE | /A%
H<15%
Distortion of B : |
B-define | /define <15%
({Jﬁ(ﬁ) SR H B AUR BBER BE B AL | IRBEEE if not clear in normal state of
. Black spots 1in displaying working, regardless. If defect clear,
Black spot (min) ; . .
according to item of black/white spot.

14
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Appearance inspection
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ARIUH WA B E R | 5E b ife
L Wil (%) R Afevr
1. Leakage (maj) LC in the cell leaks out. Reject
2. BEHZYR (FEH) IR AR
2. Cracks (maj)
ITO glass crack Reject
3. HFIAR LCHEFIAR L, fEREA FIE G ERA | ACREER 12 B AR RA BT
3. Malalignment

#ﬁo

Different color from normal due to

Refer to the standard of spots and lines.

misalignment
4. BB GRED AL BRI RO VB, S fa s
4. End sealant over . . .
height, over width According to engineering spec
(min) SHE M
5. IR (KE) EE HOB AE R B DRRA TV

5. Permeating resin

(min)

Baffle: not overstep baffle
ToH O : ARVFHEH C X
No baffle: The resin exceed the C zone,

reject.

6. HHEAEK/ f
(IRED
6. seal line

larger/smaller

(min)

T HE FR 1 5 L e HH 34t
The width of the seal larger or

smaller than the define.

1. ZlE V5. Refer to the Spec

2. —fAH L

A: SCUME the measurement value

B: MY E (FEM{H) Spec. (or Value of

sample) | A-B| /B=1/3

7. AL (RED

7. Rainbow (min)

[F]—A> LCD A M AR e PA_E Bt

Different color in one panel

FERLE R AVE LRI R, $E0

In the viewing angle, if the rainbow is
obvious, reject

X PO RERER , DALBUT B BRRE AR A v
If required strictly, sign and refer to

the limited samples.

15
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8. ITO ks (IRED
8. ITO lines appear

AN HLIN RETS R A B 1TO B BE 2L

Design shows without voltage input

E Reject (if required strictly, sign

and refer to the limited samples. )

9. A

9. Cutting defect

(IRED

-
== TeAn
b <

L RSEARERE = dh A 2. A Re it i
i 3. PR S HE MR E

1. Dimension refers to engineering

(min) spec. 2. Not allowed to damage the Epoxy.
3. Glass damage refers the related spec
10. BBiL (RED BERR R H<<0.20 mm 5 EARESRF) WFRE

10. Grind off edge

defect (min)

]

FEHY The damaged height: H<C0.20 mm,

according to the limited sample

11, &9l GRED
11. Drilling (min)

L fLaeAnf & Z B .

Diameter and position according to
engineering spec
2. AR ARVFHLRIA

Not allow damaging Epoxy, and referring

to related Spec

12. BEIEIN A
GRED
12. Dirty spot of

ITO glass

LAE AN B R 5 AN TR A B RR 1 4% 03
TR/ A EORHAE

A: outside seal expose, disregard
B: inside seal epoxy, according to black

spot

13. J s 22 b
13. Back print (MIN)

22EMTZR . EFFL, A, R (RE)
Broken line; pinhole; convex; fuzz

(min)

A 2ZEPWTEL, AL, RIRAUIR, ZRRAR

Ptk

B: ZLENBI 1/4 LLEBESE

A: Broken line; pinhole; convex refer to
item of black/white spot or linear

B: fuzz of printing over 1/4 spec
reject
ZENERE, ZE, B (EZ (FB) (ARl
Some  printing missing; extra |Reject
printing; printing on wrong face;
invert printing (maj)
PR E (FED FOGT L E A vy

Position and dimension

Refer to the engineer spec

16
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14. w6 v
14. Polarizer

attaching

) P AR (3220 ARVF
Wrong polarizer type (maj) Reject
6P i e (£ ARVF
Attaching on the wrong face (maj) Reject

6 B 54 (IR E) polarizer damage

(min)

ARVFEFSL, i RUREGOR BRI
Not allow perforation of polarizer.

Refer to the standard of spots and lines

e Pz (D

Polarizer slanting (min)

it ZiV w5 BT OIUAE 9 2 ELAS BERE HH 3
HEAHNA .

Polarizer should touch all the inner
sealing side and not exceeding outside of

the glass.

15. 2% PIN J
15. Pin defect

AN DA

Dimensions

FOHwZEAEE Wit R A%

According to engineering spec

4 PIN BHIZER}
Pin tilt

ERAE>5 ° NHEY

Tilt angle > 5 ° reject

() M (3, AR not allow the more or less number of metal

pin

UV B335 e e BIE N ' P -5 350 22 8] AS fe v

UV glue permeates inside polarizer or polarizer surface is polluted by UV glue

reject

UV it B 2w (O AR

The height of UV glue over the front polarizer. Reject

PN FEVES 3 B0 ) T AN Fe ¥ 5

There is no glue on the Pin or between two pins. Reject
B PIN ISk > [a]gE Standard Accept
Pitch of pins | D-E | <1/6D TM. disregard
D AxfElE] B (spec)
o 1/6D<| D-E| =<1/3D 2
E SEPrlE) R (actual)
| D-E | >1/3D 0

17
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16. #EBE 54T WAL RST GRED Out of the Spec .
. . . Reject
Dimension (min)
16. Heat seal BEE AU (325 B 2R W R s i Kl BT P U
connector Connector broken (maj) |Connector broken cause :
S . Reject
Defect missing or dim
B 1 (FED) 2
Peel strength (major) [F= 2N/cm Accepted
Tk i v (FEED & T, e ANV
Carbon layer fall off [Cause missing or dim Reject
PRIFBEMG TR, W4, S| ARem 8 B8R PRk
W (RE) BR, -
Protecting film | 1. Not affect the use of %%
adhering customer. Accept
defect . bubble.crumple | 2. meet the requirement of
etc customer
standard for spot. line. cutting breaking defect
ANRITH WA B EDR 2 A ifE
[ =50cm2 i
S =50cm normal
()
b (mm)
J AX B X AKX B X
>=0.10 R
q —p disregard| disregard| disregard| disregard
Y B
L REIR (0 ®=(ath) /2 0.10< @ < it
Black/whi 3 disregard 2 2
ack/vhite 7 10m SEEN AR LA | 0. 15
spots (min) Not allow 2 defects|0-19¢ @ < 1 2 1 1
within 10 mm 0. 20
0.2 & < 1 1 0
0.25
D >0.3 0 0 0 0
18
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2. BEEHa GRED

LCD side damage (min)
X: Length

Width

Depth

length of ITO pin

=S o= N <

: Thickness of glass

BITES H 1T0 13l b

1. J37E ITO I, if damage on ITO pad

X <3. Omm

Y <K1/3, and <1lmm

7 <T ACC NO. <2

2. Ji7EdE ITO A&, If not on ITO pad,
X+Y<<6bmm, 7 <T

REMAAR S X BRSNS, ShEGEA T

Products with pins disregard

BTEHAIAL I, damage on other side
X <3.0mm, Y <iHHERISM,
Y: not reach the seal line
7 <T RPIL
ACC NO. <2

FALE IR ISR A damage on the surface

1. £ C X PAAF, out of the C area
X+Y<<10mm, Z<1/2T, not inside C area
EATFFN C X

2.7£ C X, inside c area

According to spot defects

FE RUIRBR R E -

3. BEEEHA A

Corner damage (min )

X+Y<<6mm, Z<T, but Not damage the crossover dots,
Not allow the crossover dots appear outside; not

damage the Epoxy sealing

%’“
Z

h= -

S

¥

%
Z

%k

=%
7

If Z<1/2T, X+Y<<10mm But not inside C area

EAFIEN C X,
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\\\\\\\‘ﬁ::::;i/ 7E4F ITO i1, at side of not ITO pad
% 1. D=0. 25mm
2. A FOVREE T RS

4. PEEERE  RED) 2.according to engineering diagram

Poor cutting
AN FUVEER H et R

According to engineering diagram

1 1TO 4, At the ITO pad

1.D<< 0.5mm H D<< K1/3
w 0. ARV T R

2.according to engineering diagram

KL (mm) P W Cmm) A X B X
5. LRBE (KI) S
. W<<0. 02
Linear defect disn | disregard
L<3.0 V<< 0.03 1 2
L<2.0 0. 03<W<<0. 05 1 2
L>3.0 W<<0. 03 0 1
L>2.0 0. 03<W=<<0. 05 0 1
R~ VPN
Size acceptable number
6. W= (GRED BRI 44 5] H ) =it ©<0. 3 mn ANt disregard
0.3 mm<< ®<0.5mm 1
0.5m<<d 0
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4. RELIABILITY TEST

4.1 Reliability Test Condition

Leader Time Srl - via IV Novembre, 8 - 36042 Breganze (VI) - TEL.+39 0445 300722 - FAX +39 0445 300530

NO Item Test Condition
i Storage at 80 + 2°C 96~100 hrs
High Temperature , .
1 Surrounding temperature, then storage at normal condition
Storage
4hrs
Storage at -30 + 2°C 96~100 hrs
Low Temperature i .
2 Surrounding temperature, then storage at normal condition
Storage
4hrs
1.Storage 96~100 hrs 60 + 2°C, 90~95%RH surrounding
temperature, then storage at normal condition 4hrs.
3 High Temperature (Excluding the polarizer).
/Humidity Storage or
2.Storage 96~100 hrs 40 = 2°C, 90~95%RH surrounding
temperature, then storage at normal condition 4 hrs.
-20°C — 25°C —» 70°C — 25°C
(30mins) (5mins) (30mins) (5mins)
4 Temperature Cycling < >
10 Cycle
10~55Hz ( 1 minute ) 1.
5 Vibration 0~55Hz ( rr.unu e ) 1.5mm
X,Y and Z direction * (each 2hrs)
Air Discharge: Contact Discharge:
Apply 4 KV with 5 times Apply 250V with 5 times
discharge for each polarity +/- discharge for each polarity +/-
6 ESD Test ] ,
. . Testing location:
Testing location: 1 Aoy to bezel
Around the face of LCD FPPY i
2.Apply to Vdd, Vss.
Packing Weight (Kg) Drop Height (cm)
0~454 122
7 Drop Test 454 ~90.8 76
90.8 ~ 454 61
Over 454 46
21
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5. PRECAUTION RELATING PRODUCT HANDLING
5.1 SAFETY

5.1.1 If the LCD panel breaks , be careful not to get the liquid crystal to touch your skin.
5.1.2  If the liquid crystal touches your skin or clothes , please wash it off immediately by

using soap and water.
5.2 HANDLING

5.2.1  Avoid any strong mechanical shock which can break the glass.

5.2.2  Avoid static electricity which can damage the CMOS LSI—When working with the
module , be sure to ground your body and any electrical equipment you may be using.

5.2.3 Do not remove the panel or frame from the module.

5.2.4  The polarizing plate of the display is very fragile. So , please handle it very carefully,
do not touch , push or rub the exposed polarizing with anything harder than an HB
pencil lead (glass , tweezers , etc.)

5.2.5 Do not wipe the polarizing plate with a dry cloth , as it may easily scratch the surface
of plate.

5.2.6 Do not touch the display area with bare hands , this will stain the display area.

5.2.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with a
cleaning naphtha solvent.

5.2.8  To control temperature and time of soldering is 280 + 10°C and 3-5 sec.

5.2.9 To avoid liquid (include organic solvent) stained on LCM

5.3 STORAGE

5.3.1  Store the panel or module in a dark place where the temperature is 25°C + 5°C
and the humidity is below 65% RH.
5.3.2 Do not place the module near organics solvents or corrosive gases.

5.3.3 Do not crush , shake , or jolt the module.
5.4 TERMS OF WARRANTY

5.4.1  Applicable warrant period
The period is within thirteen months since the date of shipping out under normal
using and storage conditions.
5.4.2 Unaccepted responsibility
This product has been manufactured to your company’s specification as a part for use
in your company’s general electronic products. It is guaranteed to perform according
to delivery specifications. For any other use apart from general electronic equipment,
we cannot take responsibility if the product is used in nuclear power control equipment,
aerospace equipment , fire and security systems or any other applications in which there

is a direct risk to human life and where extremely high levels of reliability are required.
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