NISIN

AR R R = g A IA D

Displaly Module Specifications for Approval

zPR
ZERRS NS200LQ2401AL

HEE X oL o i oLl
APPROVED | CHECKED | DESIGNED | APPROVED | CHECKED | DESIGNED

1/18




NISIN

fEEtt
H 8 &N BHASE T | W
2023-8-26 V00 VIR R AT B

2/18




NISIN

=
L2 HERE (Product Specifications) —-----mmmmmmmmmm oo 5
2.7 AR (Product DIawings ) —----m-memmmmmemm oo 6
3.8 0% X (The Interface Definition ) —-----m-mmmmmmmomm oo 7
4. B HERFE (Electrical Characteristics ) =—----m=mmmmmmmmmmom oo 8
4.1 Absolute Operation Range - =----============= oo 8
4.2 DC CHARACTERISTICS --cermcmmemmecmemem e memememmmec e mememeeemermes 8
4.3 AC CHARACTERISTICS =-cmcmmmemmemmmememmme e e meemmmecees 10
5. AJEEMESEIGMA (Reliability Test Conditions And  Methods -------------=------- 16
6. Y5HSEL (Optical Characteristics ) ----------mmmmmmmmmmmmmmmmmmmmemmmoemmemoemcmem e 18
6.1 22 kS (Optical Specifications) ------m--m-mmmmmmememm e 18
6.2 LA X (Description of View Angle) -----m-mmmmmmmmmmemmmem e 18
TAREIEFRHE (Inspection standard ) —----—--m-mmommmm oo 21
7.1 Inspection conditions is as folloWS----==-=-=====—=m oo 21
7.2 LCD area definition —--========= e m oo 21
7.3 Routine inspection standards ----=---========== === oo oo 21
8 AF FVER T (Precautions for Use of LCD Modules) ----------m-mmemmeeen 22

3/18



NISIN

172 f#k% (Product Specifications)

Mt ZER (Panel Type)

TFT LCD

Mtk )] ~) (Panel Size)

2 inch

TR (Display Type)

Normal Black

T HER (Resolution)

320 (RGB) x 240 (dot)

S~ AE]EE (Dot Pitch)

42.5Um X 127. 5Um

TRt (color)

16. 7™M

A (View Angle)

U/D/L/R: 80/80/80/80

WRIKZEN IC (Display Driver IC) | TL19342
P2 (Interface Type) MCU

fib ¥ (TP Type)

il B IC (TP IC)

#MEJR ) (Dimensions)

43.95() X 38.8(V) X 2.12(T) (mm)

s [X R~ (Display area)

40. 8x30. 6 (mm)

WiH 72 E (Module Brightness)

800Cd/m2 (TYP)

fit 5 550 Touch points
fi 4% 8¢ Touch Key Number 0
finh 452 B ] 42 b A Version:
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i 4% (Product Drawings)

2.

Gone>  IEALKA

(WOD C€T°0FC6°ET
M T'0F¢e0 (10d)2'0FS¥'E€V T'0¥62°0
+
8 (@D cLe¥
(=] | |
(V'V) 0go¥ T
—
al &
g2 53
celg = 2.0"QVGA
0 Zlo
28l ol @ 320*R(B*240
A0 =28
(=10 o
Q| ™ m
sl
2l
; g g
= LA
@ im0 020 222l ]
- 154 1
I
+
o
1
0
X
A0 ANSET=0. 2mm
LCM NOTES:

. DISPLAY TYPE: 2 INCH TFT /Normally Black
BACKLIGHT: 6 CHIP WHITE LED, 7S2P

VF =3.2V;IF = 20"6mA
3. OPERATING TEMP: -20°C~+70°C
4. STORAGE TEMP: -30°C~+80°C
5.
6.

N

RESOLUTION: 320xRGBx240
LCD IC: ILI9342L
7.Luminance:TBD
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3. O %E X (The Interface Definition)
I, CAD

4. 5555 (Electrical Characteristics)

ILITEK 1 TET LD Singie Chip Dr
L OvE {novaior _ 32_0F-:aGExE4_D Fle_sqluq?a; aml:il?zﬁrz;etr:alﬁr _ "—Ig 342C
18.Electrical Characteristics

18.1. Absolute Maximum Ratings

The absclute maximum rating is listed on following table. When ILIS342C is used out of the absolute maximum
ratings, IL19342C may be permanently damaged. To use ILI9342C within the following electrical characteristics
limitation is strongly recommended for normal operation. If these electrical characteristic conditions are

exceeded during normal operation, ILI8342C will malfunction and cause poor reliability.

ltem Symbol Unit Value
Supply voltage VCI v 0.3~ +4.2
Supply voltage (Logic) IOVCC v 0.3~ +4.2
Supply voltage {Digital) VCORE v 0.3~ +24
Driver supply voliage VGH-VGL v -0.3 ~ +32.0
| Logic input voltage range VIN v 0.3~ 10VCC + 0.5
| Logic cutpul voltage range VO v 0.3~ 1IOVCC + 0.5
Operating temperature Topr (@ -30 ~ +70
Storage temperature Tsig C -55 ~ +110
Note: If the absolute maximum rating of even is one of the above parameters is exceeded even
momentarily, the quality of the product may be degraded. Absolute maximum ratings, therefore,
specify the values exceeding which the product may be physically damaged. Be sure to use the
product within the range of the absolute maximum ratings.
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18.2. DC Characteristics

18.2.1. General DC Characteristics
ltem | Symbol |Unit| Condition Min. | Typ. | Max. | MNote

Power and Operation Voltage
Analog Operating VGl y | Operating 26 2.8 3.3 Nate2
Vollage viltage ' i '
Logic Operating IO supply
Voltage IOVCC ¥ voltage 1.65 1.8 3.3 Note:2
Digifal Operating Digital supply
voltage VCORE | voltage - 1.5 - Note?
Gate Driver High )
Voltage VGH ¥ 10.0 16.0 Moted
Gate Driver Law VEL | V|- 16.0 8.0 Note3
Vollage i )
Driver Supply i i
Voltage V| VGH-VGL| 19 32 Moted
Input and Cutpul
Logic High Level ) .
Input Voltage VIH v 0.7 IOVCC IOVCC Notel,2.3
Logie Low Lavel viL V- GND 0.310VCC | Mote1,2.3
Ingut Vollage
Logic High Level _ .
Output Voltage VOH V| 10L=-1.0mA 0.8*10VCC IOVCC Motel,2,3
Logic Low Level VoL V| 10L=1.0mA GND 0.2°10VCC | Note1,2.3
Dulput Voltage
Logic Input YIN=IOVCC or )
Leakaae Current ILEA uA GND 01 +0.1 Motel,2,3
VCOM Operation

| VCOM Amplitude | VCOMA | V| 2.0 I 0.4 | Noted
Source Driver
Source Qutput ) _
Ranae Vaout 1) DOWDH +0.1 DOVEH-0.1 Maoted
Paositive Gamma
Referanca VREG1OUT | v |- 3.6 OOVDH-0.3 Moled
Vollage
Megative Gamma
Reference VREG2OUT | V |- DOVDL-0.3 -3.6 Maoted
Voltage

Note 1: IOVCC=1.65 lo 3.3V, VCI=2.6 to 3.3V, AGND=GND=0V, Ta=-30 lo 70 (to +80 ho damage) (.

MNote2: Please supply digital IOVCC voltage agual or lass than analog VO valtage.

Noted: CSX, RDX, WRX, D17:0], DVCX, RESX, TE, DOTCLK, VSYNC, HSYNC, DE, SDA, SCL, IM3, IM2, IM1,

IMD, and Tast pins,
Moled: When the measurements are peffiormed with LOD modwe, Measurement Paints are ke Noted.
MNoted: Source channed lbading = TOpFichannel, Gale channe! loading = S0pFiehanned
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ILITEK S TFT LCD Single Chip Dri
LOVE innovanar 320§Géx240 Hesol:.[r;igu?! an::lp2ﬁ;;ecr'olor ILI93420

18.3. AC Characteristics
18.3.1. Display Parallel 18/16/9/8-bit Interface Timing Characteristics (8080- 1 system)

td:.l't\.-.' : t:hw
C8X \t |
k s . Gsn | L fesr|
SK EK
DCX
7 7
I [
tuc
WRX \ ty \
i \
\t J/ "

" Lt ot tant L.
DB[17:0] 4 b
(Write) X

5 7

A teoticeim B tan i
tﬂﬂ trc.'tn:,fm :
RDX N y \
trateaiim trandian I
\ T
. trayleatfimy, L toan .

DB[17:0] f !
(Read) >7
Y /
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*® il
Signal Symbol Parameter min max Unit Description
DCX tast Address setup time 0 - ns
taht Address hold time (Write/Read) 10 - ns
tchw CSX “H" pulse width 0] - ns
tcs Chip Select setup time (Write) 15 - ns
CSX trcs Chip Select setup time {(Read ID) 45 - ns
trcsfm Chip Select setup time (Read FM) 355 - ns
tesf Chip Select Wait time (Write/Read) 10 - ns
twc Write cycle 66 - ns
WRX twrh Write Control pulse H duration 15 - ns
fwrl Write Control pulse L duration 15 - ns
trcfm Read Cycle (FM) 450 - ns
RDX (FM) trdhfm Read Control H duration (FM) 90 - ns
trdlfm Read Control L duration (FM) 355 - ns
tre Read cycle (ID) 160 - ns
RDX (ID) trdh Read Control pulse H duration 90 - ns
trdl Read Control pulse L duration 45 - ns
tdst Write data setup time 10 - ns
D[17:0], wdht | Wiite data hold time 10 ; ns ,
Dl trat Read access time - 40 ns Foe mlaplumum A=
D[8:0], = For minimum CL=8pF
D[7:0] tratim Read access t!me : - 340 ns
trod Read output disable time 20 80 ns

Note: Ta =-30to 70 C, IOVCC=1.65V to 3.3V, VCI=2.6V to 3.3V, GND=0V

t- =15ns t=15ns

70%
30%

70%
309

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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CS¥ timings :

CS)(;/é }"'_', {.

=

WRX,
RDX

_T.C_ﬁj_p. MirlL.ﬁ.[lE' l—

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

Write to read or read to write timings:

CcsX ‘0
WRX i T #
RDX

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

Shorter than Sus

tAwW
RESX \
T tRT
: , ] + Initial condition
Display Status Mormal operation X Resetling )\ (Default for H/W reset)
Signal Symbaol Parameter Min Max Unit
RESX tAW Reset pulse duration 10 us
3 mS
tRT Reset cancel {note 1,5)
120 ms
(note 1,6,7)

Note 1: The reset cancel includes also reguired time for loading ID bytes, VCOM setfting and other settings from
NV memory to registers. This loading is done every fime when there is HW reset cancel time (iRT)
within 5 ms after a rising edge of RESX.

Note 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 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 time is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank
state in Sleep In -mode.) And then return to Default condition for Hardware Reset.

Note 4: Spike Refection also applies during a valid reset pulse as shown below:

11/18



NISIN

5.0] FEPE 5206 i (Reliability Test Conditions And  Methods)
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6. JtEEZ% (Optical Characteristics)
6.1 Y. ## (Optical Specifications)

4.0 OPTICAL SPECIFICATION
4.1 Overview
The test of Optical specifications shall be measured in a dark room (ambient

luminance <llux and temperature = 25+2°C) with the equipment of Luminance meter

system {Goniometer system and TOPCON BEM-5) and test unit shall be located atan

approximate distance 50cm from the LCD surface at a viewing angle of B.and @
equal

io 0° The center of the measuring spot on the Display surface shall stay fixed.

The backlight should be operating for 30 minutes prior to measurement.

4.2 Optical Specifications . Bl T
<Table 4. Optical Specifications >

Parameter |$ymhulr0g1dflﬂt].~;1' Mln./r b‘p Max. ‘ Unit |Hamark.
: L ARE i 1 1 |
Q3

¢ 70 a0 - Deg.
Viewin Horizontal A . I 1
9 rL @9 70 80 - Deg
Angle 7 R CR=10 | ' I ' | Motel
{ 12 70 a0 - Deg.
Range Vertical ' ' '
06 70 80 - Deg.
Contrast ratia CR &= 0° 1000 @ 1500 = Mote?
Trahsmittance | *Tr 434 51 % | Note3
Coler Gamut ' G 55 60 %
Ry 0.618 0638 0658
Hed | . - -
Ry 0.318 0338 0(.358
f. L | p 1 | Moted
Reproduction Gx 0276 0296 0326 {Based
GrEE'n . E = DD + . e e - ‘
of color Gy 0.555 | 0.575 0595 on C
Bx 0117 | 0137 0157 Light)
Blue i [ [ I i [
By 0104 0124 0144

R2010-8053-0(3/3)
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6.2 LA X (Description of View Angle)

Measurement Set Up
Normal

OxX =0y = o°

12 o’clock direction
hys = gpe

6 o'clock
Dy- = 90°

IC Bonding Pad

FPC

TR IEARME (Inspection standard)

9.1 Inspection conditions is as follows

1) Viewing angle is within +-30° from vertical direction, as fig 1
2) Viewing angle is the angle defined in the drawing

3) Ambient temperature is approximately 25+-5° C

4) Ambient luminance is about 300~500 Lux.

Eves position

0~00cm

/KLZD Moclule

figl

9.2 Panel area definition
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——> M Barea: Qutside area normally is covered atcustomer’s side

—_— Vi area: Viewing Area

————=®m Al area:Active Areawhich display pictures

9.3 Routine inspection standards

I N o 2 TR o 08 77
i H ANRE X ARIUE ) 52 AR "
9.3.1 AN R ST 5 B AOR S A AT NG *R
SR NG H
P RTAIN NG H AL
9.3.2 TIRE YN NG H AL *
e HM/H .
TP ThAE A R, Tofil NG it +
LCM/ B, 0. 95 ~f—2. 4 ~F
1. BE/=
30mm H A
AN L 20
2. 5mm [A]
AR
_ YE3 AN .
N S Il I P 2 {
S A JATEY. AR R 10 EHD
9 3 3 K& LCD 2 3 A, "
T /P || < ) = PLEEE 2
BRI 3 W
L—L NG .
O=(L+W),/2 0. 10mm< @ = |
0. 15mm
D >0. 15mm NG
0.15mm<® =0.2mm %8 A-FHNE
LOM/ S >2.4 ~F—6.0~F| H M
o =0, 1o 1. 10mm ja)FE| (FHIE
WY 3 | R EEX)
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2. R H
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=0. 03mm 2
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9.3.5

ot <

D= (X+Y) /2

AN SV

Atk
(A
)

0.10<® =0. 2mm 1

1. ©=0. lmm
2. ANHITIHHE 1/3

@ >0. 2mm NG
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0. 95 ~J-2. 4 ]S (A #E KT Bmm DLk
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9.3.6

LIPS

T/P KAwt Fr

T/P: LCD oyt v LAY
'

AREEN TR SR, 20 7 2L

FALIX AT KRG (A 0
e

Ja AL ek

7 —
WA
FIRES,
e

9.3.7

Mura

TAHE DY J& S A — 0] ) ¢
75 BEER . Xk

1ATE 7 T Y 128 K 8 T

ND filter,

A ND filter #51F mura £ & 47

128 KM
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