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1. Introduction

1.1 Scope of application

LCD specification: Dots 320xRGBx240

As to basic specification of the driver IC, refer to the IC (IL19342C)
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;

12 O’CLOCK Type LCD

320 dot-segment and 240 dot-common outputs;
262K Color can be selected by software;

White LED back light;

16bit MCU interface

1.3 Applications:
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2. LCM General specification

ITEM Sandard value Unit
LCD Type Normally White --
Drive element TFT active matrix --
Number of pixels 320*3RGB(H)X240(V) Dots
Pixel arrangement RGB Vertical Stripe --
Pixel Pitch (W*H) 0.1461(H) X 0.1461(V) mm
Active area 46.752(H) x 35.064(V) mm
Viewing direction 12 O'CLOCK -
TFT Driver IC IL19342C
TFT interface 16bit MCU interface -
Approx. Weight TBD g
LCM Size(W*H*T) 50.70(W) x45.80(H) x2.33(T) mm

Touch structure

Touch Driver IC

Touch Interface
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REV DESCRIPTION DRG DATE DRAWN BY
First Desing 2021. 06. 30
PIN | SYMBOL
1 | oND
D ——50.70+0.2(BL) > Vol
0 w© 49.75(LCD 0.47 033504 5 | lovee
S o | =———46.75(LCD AA) 1.97 : T 4 | RESET
FEFER il T 5 | DBO
e w 3 1081
L ol 2 T 7 | DB2
R 2.31°| T XU 3M9080A g | DB3
m m m wmo%mmv*mgo T=0. 15mm 9 DB4
58¢g 10 | DB5
& 3 9 12 0f CLOCK 11 | DB6
uwn .
N k 12 | DB7
C 13 | DB8
14 | DB9
4 iy 15 | DB10
M M o
S S 3 4 16 | DB11
S 83 7 \ 17 | DB12
> A,TT 2 | 18 | DB13
™ « M ﬂ . 19 | DB14
ﬁ ——fpC+pI=0.3020.03 % 0-50£0.1 50| DB15
—17.65—=15.5040.1-~— s W0.3040.03 s
s | F-P0.5%(30-1)=14.50+0.05 21
FPCJ& Tt 1% 23] X
B " 24| RD
95| GND
o5 | LEDK4
1. DISPLAY TYPE: 2.317, 320%240 TFT LCD (EDK2
2. DISPLAY MODE: transmissive Normally White ARTT
| |3. VIEWING DIRECTION: 12 0 Clock BLK © OBL A 29
4. DRIVER IC:IL19342C 30| LEDA
5. LCM (White 9 AVG 1/9) BACKLIGHT CIRCUIT
Brightness: TBDcd/m2 (TYP)
Uniformity:80%(MIN)
6. BACK LIGHT: 4 chip white LEDs If=80mA, Vf=2.8V 3.2V IR N ANE 1T ) IN=
E > 7. OPERATING TEMP: -20° C TO 60° C, STORAGE TEMP: -30° C TO 70° C x&n&__aﬁﬁﬁaw_‘wwﬂ%\_\%mm_wmb E
m _ 8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter HwE 7 ET023HVO1-T ;ﬁcmm 7 OO
| a Unspecified Tolerances:£0. 20mm ORAIN BY- o OHTE. PROJECTION. @Imr
ﬁ.'i__u Modification mark: . : :

e 9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A.A CHECKED BY: DATE: SCALE:N.T.S ?z:” m
Rmm 10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS APPROVED BY: DATE: SHEET: 1 OF 1
2% 8 7 6 5 oy | 3 | 2 | 4
2
7 |
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3.Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit
LCM Operating Temperature Torr -20 +60 °C
LCM Storage Temperature Tste -30 +70 °C
Humidity RH - 90 %
4.Electrical Characteristics
4.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for 1/10 VDDIO 1.65 1.8 3.3 \%
Supply Voltage for(DC/DC) VDD 250 2.8 3.3 \%
lop -- - 50 mA
Current Consumption
Iop-sLeep -- 80 160 uA

4.2 Back-Light Unit Characeristics
The back-light system is an edge-lighting type with 4 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 V -
Forward current Ir -- 80 - mA -

Luminance(With LCD) Lv TBD - 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 Iy is larger than 25mA/LED.

Backlight circuit diagram shown in below:

S

NN
BL K O—— NN —O BL_A

NN
T

I/
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5. Module Function Description

Pin No. Symbol LCM Functional Notes
1 GND Power Ground
2 VCI2.8V power supply for DC/DC circuit
3 IOVCC1.8V power supply for the 1/O circuit
4 RESET Reset pin. Setting either pin low initializes the LSI

5~20 DB0~DB15 Data bus

21 CS Chip select signal input pin
22 RS Register select signal.
23 WR Write strobe signal
24 RD Read data at the rising edge.
25 GND Power Ground
26 LEDK4 Power supply for backlight cathode input terminal.
27 LEDK3 Power supply for backlight cathode input terminal.
28 LEDK2 Power supply for backlight cathode input terminal.
29 LEPK1 Power supply for backlight cathode input terminal.
30 LEDA Power supply for backlight anode input terminal.
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6. Timing Characteristics

Display Parallel 18/16/9/8-bit Interface Timing Characteristics (8080-system)

DCX p if
e t-Ersl: = tahl:
_tET:'___‘__“__H ) f al P—
CSX F & 2 /)
| A :
" g i
WRX ’ e g
. t'.'\«rl - b4
i Torh \
t:lst o] e tdh1
D[17:0]
W rite) }'} K
E= tast = -2 tant i
«  tostosm ] >
- tr-:.' tI'i:fl1'l -
RDX < Lot »lle )
= trah / Trahim I
t/ Lratf
&  twdn
D[17:0] - -
(Read) } f{
Signal Symbal Parameter min max Unit Description
DCX fast Address setup time 0 ns
that Address hold time (Write/'Read) 10 ns
Tt C5X "H” pulse width 0 ns
tes Chip Select setup time (Write) 15 ns
CSX fres Chip Select setup time {Read ID) 45 ns
trestm Chip Select setup time (Read FM) 355 ns
st Chip Select Wait time (Write/Read) 10 - ns
- Write cycle 66 740 ns
WRX brh Write Control pulse H duration 15 ns
i Write Conirol pulse L duration 15 ns
fre Read cycle (1D 160 ns
RDX (1D) e Read Control pulse H duration 90 ns When read ID data
tral Read Control pulse L duration 45 ns
Trctm Read Cycle (FM) 450 ns
RDX (FM) tuwm | Read Control H duration (FM) 90 ns ﬂg;g;?ad el
- Read Control L duration (FM) 3E5 ns
Dy okt e 0 5 =
DE[15:0], tj_rf S ——— - - For maximum CL-30pF
DB[B:0], = 5 For minimum CL=8pF
DB[7 0] trzam Read access time - 340 ns
troa Read output disable time 20 a0 ns
Note: Ta = -40to 85 T, IOVCC=1.65V to 3.3V, VCI=2.3V to 4.8V, DGND=0V

tr =15ns

70%
30%

70%
309

i

15ns
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CSX timings :

CSX o

WRX,
RDX

tcsf

Note: Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.

Write to read or read to write timings:

CSX o
WRX X i
RDX

twrh

trdh
trdhfm

Note: Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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Reset Timing
Shorter than 5us

tAW
RESX
tBT
il N | i AV Resetti R Initial condition
et S Sk ¢ /< e /); (Default for HW reset)
Signal Symbol Parameter Min Max Unit
RESX tBEW Reset pulse duration 10 us
5 mS
tRT HReset cancel '{”D:EE S )]
(note 1,67) e

Note 1: The reset cancel includes also required time for loading 1D bytes, VCOM seiting and other settings from
NV memary to registers. This loading is done every fime when there is HW reset cancel time (tRT)
within & ms after a rising edge of RESX.

Note 2: Spike due to an electrostatic discharge on RESX line does not cause irmegular system reset according to

the table below: -
RESX Pulse Action
Shorter than Sus Reset Rejected
Longer than 10us Reset
Between 5us and 10us Reset starts

Note 3: During the Resetting period, the display will be blanked (The display is entering blanking sequence,
which maximum tme is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the Blank
state in Sleep In -mode.) And then refurn to Default condition for Hardware Reset.

Note 4: Spke Rejection also applies during a valid reset pulse as shown below:

L 10p= |
I il

Reset is accepted

wfwwwwwww
| 20ns

Lesz than 20n: width positive spilze will be rejected.

Note 5: When Reset applied during Sleep In Mode.
Note 6: When Reset applied during Sleep Out Mode.
Note 7: It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out

command cannaot be senf for 120msec.
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7. Optical Characteristics

7.1 Optical specification

ltemn Symbol [Condition| Min. Typ. Max. Unit MNote
Transmittance
(without Polarizer) T(%h) B B 15.31% N B
Contrast Ratio CR =0 400 500 = - (1)(2)
Rising | Tp | Nomal ) 4 8
viewing
Resp@nse angle = (1)(3)
time Falling Ti £ oz 12 20
Color gamut S(%) 50 Yo
White W, 0.283 0.303 0.323
Wy 0.304 0.324 0.344
Red Rx 0.589 0.609 0.629
Color Ry 0.310 0.330 0.350 (1))
chromaticity Gx 0.267 | 0287 | 0.307
(CIE1931) | Green CF g
Gy 0.507 0.527 0.547
Bx 0127 0.147 0.167
Blue
By 0.118 0.138 0.158
O, 40 50 — Viewing
Hor. Angle
O 40 20 iz base on
Viewing angle By CR>10 | 40 20 = u_?:pg
Ver. Folarizer -
Op 35 45 2z Reference
Only
Optima View Direction 12 O’clock (5)

7.2 Measuring Condition
= Measuring surrounding : dark room
m Ambient temperature : 25£2°C
m 15min. warm-up time.

10
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7.3 Measuring Equipment

FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromatici
and BM-5A for other optical characteristics.

Note (1) Definition of Viewing Angle :

By
12" o’clock
d=90°

&' o'clock
Db=270°

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

Luminance with all pixels white

ER =
Luminance with all pixels black

11
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Note (3) Definition of Response Time : Sum of Tz and Tr

» fime

» lI
Voo
white{TFT OFF) |black - .{ (TFT OM} white{TFT OFF)
>
Ts Tr
v (SRR o S . WP . 35 o o
gcﬂ_-'n e e = A . .....................................................
\
Opfical : I
dhin o, 10% oo e N S S
0% i%
Note (4) Definition of optical measurement setup
Fheto-detector (BA-5A)
II
|| - S0cm -
[
r | s
— :| ______———_____ Center of panal

Figld=1"

LCD panel =

MNote (5) Rubbing Direction (The different Rubbing Direction will cause the different optima

view direction.

12
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8. Reliability Test Item

6 Thermal and cold shock

Static state, -20°C (30min) ~60°C

(30min), 50 cycles

No. Test Item Test Condition Notes
1 High Temp. Storage +70°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 96H Missing Segment,short,
: : unclear segment

3 High Tempe. Operating +60°C / 96H non-display.display abnormally
4 Low Tempe. Operating -20°C / 96H and liquid crystal leakare

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

/Humidity storage 2. No low

temperature bubbles,end seal

loose andfall, frame rainbow.

9. Packing Method----TBD

- END -

13



