‘OURITech

———— AN EUROTECH COMPANY —

Integration support

Obsolescence Management

(a Embedded Systems
<C
O
CE 5
Touch Solutions IS é _§_
°%%h
INDUSTRIAL STRENGTH... g : i
© e
= ame S
Start Your Application From Lo conole
g Research & Development
=

YOURITECH EMC tests

Optical Bonding

Cover glass
System solutions

OEM Solutions

== \V/; T .
@'Otech ‘ OUR' L eCh ')“ AOSHlTE Your Reliable Display Panel and Smart Touch Embedded Solution Partner

AN EUROTECH COMPANY BN

For more information about comprehensive display panels and touch embedded solutions, welcome contact us at: https://www.youritech.com
info@youritech.com



VW.OURIlech

— i B R R — Product Specification ET096QE02-T V.2

Project No.
i 4 ET096QEO02-T V.2
Customer
B ARR
Module No.
EE
Product type Standard LCD Module
B o TFT: 80*RGBx160Dots
PRI 0.96"TFT LCD

= F A Customer Approval
11 H 1 57 A Project Manager

i i 3 45 Director of Quality

K T F2fiPurchasing Engineer

PREPARED BY CHECKED BY APPROVED BY

Your Reliable Display Panel and Touch Embedded Solution Enterprise

For more information about comprehensive display panel and touch embedded solution, welcome contact us at: https://www.youritech.com
info@youritech.com



VW.OURIlech

— i B R R — Product Specification ET096QE02-T V.2

1. Introduction

1.1 Scope of application

This specification applies to the LCD module that is supplied by
YOURITECH TECHNOLOGY CO., LTD.

LCD specification: Dots 80xRGBx160

As to basic specification of the driver IC, refer to the IC (Sitronix:ST7735S)
specification and data book.

All material & processing of the LCD module should be Lead Free.

1.2 TFT features:

Structure: TFT PANNEL+IC +FPC+BL;
IPS Type LCD

80 dot-segment and 160 dot-common outputs;
65K/262K Color can be selected by software;
White LED back light;

4 SPI Seria interface
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2. LCM General specification

ITEM Sandard value Unit
LCD Type Normally Black --
Drive element TFT active matrix --
Number of pixels 80*3RGB(H)X160 (V) Dots
Pixel arrangement RGB stripe --
Pixel Pitch (H*V) 0.135(H) x0.1356 (V) mm
Active area 10.80(H) x 21.70(V) mm
Module Size(W*H*T) 13.50(W)x27.95(H)x1.50(T) mm
Viewing direction ALL O’'CLOCK --
TFT Driver IC ST7735S -
TFT interface 4 SPI Seria Interface ~
Approx. Weight TBD g
Touch structure = -
Touch Driver IC -- --
Touch Interface - -
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3.Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit

LCM Operating Temperature Torr -10 +60 °C

LCM Storage Temperature Tste -20 +70 °C

Humidity RH - 90 %

4.Electrical Characteristics
4.1 TFT DC Characteristics

Characteristics Symbol Min. Typ. Max. Unit

Supply Voltage for(DC/DC) VDD 2.8 2.8 3.3 \%

4.2Back-Light Unit Characeristics

The back-light system is an edge-lighting type with 1 white LEDs. The characteristics of the back-light are
shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage VE 2.8 -- 3.2 \% --
Forward current I -- 20 -- mA --

Luminance(With LCD) Lv - 600 - cd/m? -
LED life time N/A -- 30,000 - Hr Note 1

Note:
(1) The “LED life time” is defined as the module brightness decrease to 50% of original brightness at
[1=20mA/LED. The LED life time could be decreased if operating I is larger than 25mA/LED.

Backlight circuit diagram shown in below:

7
LEDA ——>—— LEDK
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5. Module Function Description

5.1 LCM Pin Descriptions

1 NC No Connection.

2 NC No Connection.

3 SDA input/output signal pin

4 SCL Synchronous clock signal pin

5 RS Display data/command selection pin

6 RESET Reset signal input terminal. Active at ‘L.

7 cs Chip select signal input pin

8 GND Gound

9 NC No Connection.

10 VDD PINPOWER SUPPLY (2.8-3.3V)

11 LEDK Power supply for backlight cathode input terminal.
12 LEDA Power supply for backlight anode input terminal.
13 GND Gound
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6. Timing Characteristics
VDDI and VDD can be applied in any order
VDD and VDDl can be powered down in any order
During power off, if LCD is in the Sleep Out mode, VDD and VDDI must be powered down minimum 120msec
after RESX has been released.
During power off, if LCD is in the Sleep In mode, VDD or VDD can be powerad down minimum Omsec after
RESX has been released.
C5X can be applied at any timing or can be permanently grounded. RESX has priority over CSX.

Note 1: There will be no damage to the disglay module i the power sequances are not mef.

Note 2: There will be no abnormal visible effects on the dispiay panel dunrng the Power On/Off Sequences.

Note 3. There will be no abnormal visible effects on the display between and of Power On Sequence and before recening Sleep Out
command. Also between receiving Sleep in command and Power Of Sequence.

Mote 4: If RESX line is not heid stable by host durng Power On Sequence as defined in the sequence below, then if will be necessary to
apply a Hardware Resal (RESX) after Has! Power On Sequence is complate lo ensure comec! aperation. Othenise furclion is
nof guaranteed.

The power onfoff sequence is illustrated below

— —— Ty = +f- 1o limit Tioy = +- no limit — e
VDD ' N
_)"7 1 \;
VBB il =
I mﬂmmmelmrsignaidmupmm%ofm ical value. Sl
eq. WDD comes later, this iming is defined at the cross

point of 8% of 2.75V, not 90% of 2.6V

Timing when the latter signal falls up to 90% of its typical value. ™~
e.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 26V,

Tieposx = += no limit
Trewes = +i= no limit

e
Cs8X HaorlL
Trewnesx = + no limit |
i
RESX = T = {
= min f—
{Power down in 0% i wﬁﬂm f
sleep-out mode)
Treveresx = + no limit Tlevwerese = min O i f—
]
RESX i
(Power down in 3{1%\‘ P XF\
sleep-in mode) i
Tiewassa is applied to RESX falling in the Sleep Out Mode.
Tlemgese & applied to RESX falling in the Sleep In Mode.
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Serial Interface Characteristics (4-line Serial)
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Figure 7 4-line Serial Interface Timing
Ta=253 T, VDDI=1.65~3.7V, VDD=2.5~4.8V

Signal Symbol Parameter MiN MAX | Unit Description
TCSS Chip Select Setup Time (Write) 45 ns
TCSH Chip Select Hold Time (Write) 45 ns
CSxX TCSS Chip Select Setup Time (Read) &0 ns
TSCC Chip Select Hold Time (Read) 65 ns
TCHW Chip Select *"H" Pulse Width 40 ns
TSCYCW | Serial Clock Cycle {Write) GE ns
Write Command &
TSHW SCL *H" Pulze Width (Write) 15 ns
Data Ram
- TSLW SCL “L" Pulse Width (Write) 15 ns
TSCYCR | Senal Clock Cycle {Read) 1320 ns
-Read Command &
TSHR SCL *H” Pulse Width (Read) &0 ns
Data Ram
T5LR SCL “L” Pulse Width (Read) 60 ns
TDCS DICK Setup Time 10 ns
DICX
TDCH DICX Hold Time 10 ns
TSDS Data Setup Time 10 ns
SDA
DIN) TSDH Data Hold Time 10 ns For Maximum CL=30pF
TACC Access Time 10 50 |n= For Minirnum CL=BpF
{DOUT)
TOH Output Disable Time 15 50 | ns

Table 7 4-line Serial Interface Characteristics

Nofe : The risimg time and falling time (Tr, T7) of input signal are specified af 13 ns orless. Logic high and low levels are specified a5 30%
and 70% of VO for Input signals.
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Reset Timing:
Shorter than Sus T
— —
I I I : Tne:;r
e
o i ; Initial condition
Initial status Normal cperation Resetting i
>< :K:: (Default for HW reset)
Related Pins Symbol Parameter MIN MAX Unit
tRESW Reset Pulse Duration 10 - us
RESX - 5 ms
tREST Reset Cancel
120 ms

Table 14 Reset Timing

Motes:

1. The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings from
MVM (er similar device) to registers. This loading is done every time when there is HW reset cancel time (tRT)
within 5 ms after a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to

the table below:

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than Sus Reset

Between 5Sus and 9us Reset Starts

3. Dunng the Resetting period, the display will be blanked (The display is entenng blanking sequence, which
maximum time is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in
Sleep In -meode.) and then return to Default condition for Hardware Reset.

4. Spike Rejection also applies during a valid reset pulse as shown below:

10us

Beset is accepted

10us

f——=—)
el . e B P P P P

—'H!L Less than 20ns width positive spike will be rejected

5. When Reset applied during Sleep In Mode.
6. When Reset applied during Sleep Out Mode.

7. It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command

cannot be sent for 120msec.
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7.0ptical Characteristics
7.10ptical Specification (HSD LC & Normal POL, Reference Only)

ltem Symbol | Condition | Min. Typ. Max. Unit Note
Transmittance = _ S - r
(with Polarizer) T(%) (5.09) %o w/o APCF
Transmittance
T(% — — 16.72 = %
(without Polarizer) (%) ( ) ’
Contrast Ratio CR ©=0 = (800) - - (1)(2)
Normal
Response Time | Tr+Tg | Viewing ~ (30) (40) | msec (1)
angle
Color Gamut S(%) 50 = %
Wy {(0.306)
White
Wy (0.327)
Rx (0.610)
Red
Color R (0.333)
Chromaticity z 002 |- 002 CI(: )'[|4)
Gx ; glass
(CIE1931) Gieen
Gy (0.533)
Bx (0.146)
Blue
By (0.138)
O — 80 -
Hor.
Or = 80 -
Viewing Angle CR>10
Gu — 80 =
Ver.
Gp = 80 =
Optima View Direction ALL (5)

7.2 Measuring Condition
m Measuring surrounding : dark room
m Ambient temperature : 25t2,C
m 15min. warm-up time.
7.3 Measuring Equipment
FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity
and BM-5A for other optical characteristics.
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Note (1) Definition of Viewing Angle:

Bu
12’ o’clock
d=90°

®=180°

6’ o'clock
d=270°

Note (2) Definition of Contrast Ratio (CR):
measured at the center point of panel

Luminance with all pixels white
CR=

Luminance with all pixels black

Note (3) Definition of Response Time: Sum of Tr and T¢

Tf Tr
o — - - =] -
o IR R e e [P
00% sanan i ek Beasesn pomleden sevvasnsges e liteaas
Optical
response 10% A
iy e J_j ~
# L%
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Note (4) Definition of optical measurement setup

Photo-detector (BM-5A)

50cm

/\

Center of panel

Field=1"

LCD panel

Note (5) Rubbing Direction & Polarizer Absorption Direction

Array Film Up
CF Film Down

>

_<
&
2

* (CF Side Rubbing Direction

i e * CF Side Polarizer Absorption Direction
viv < TFT Side Rubbing Direction
_L_ ) €--------------» TFT Side Polarizer Absorption Direction
- X —»
Item Specifications Unit Note
Rubbing Direction 90° (TFT) / -90° (CF) degree 2-domain IPS-pro
Absorption axis of 5 = Array Film Up
. 90 /0" (CF degree a
Polarizer (RN} [ 4X) . CF Film Down
Your Reliable Display Panel and Touch Embedded Solution Enterprise
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8. Reliability Test Item

No. Test Item Test Condition Notes
1 High Temp. Storage +70°C / 96H 1. Functional test isOK.
2 | LowTemp. Storage -20°C / 96H Missing Segmentshort,
: - unclear segment

3 High Tempe. Operating +60°C / 96H non-display.display abnormally
4 Low Tempe. Operating -10°C / 96H and liquid crystal leakare

High Temperature un-allowed.
5 L 50°C x 90%RH /96H

/Humidity storage 2. No low

temperature bubbles,end seal
Static state, -10°C (30min) ~60°C | loose andfall, frame rainbow.
6 | Thermal and cold shock .
(30min) , 10 cycles

9. Packing Method----TBD

- END -
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