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172 f#k% (Product Specifications)

MitZER (Panel Type)

TFT

Mtk )] ~) (Panel Size)

4 inch

SRR (Display Type)

Normal Black

4y #E% (Resolution)

540(RGB) x 1080 (dot)

Eox riAEE (Dot Pitch)

0.0281mm X 0.0843mm

BRtF¥ (color) 16.7M

A (View Angle) ALL

NI IC (Display Driver IC) | ST7703

F2 28 (Interface Type) MIPI 4 Lane
b $5255% (TP Type) ONCELL
fl#i1C (TP 1C) HX8527-E44
fih iz 1287 (TP Interface) 12C

SMERSE (Dimensions)

50.6(H) X 108.6(V) X 2.79(T) (mm)

WoR X RS (Display area)

45.52 x 91.04 (mm)

BiZH 5 (Module Brightness) 600 Cd/m?
firh 55 15 %0 Touch points 5
fi 4% 5 Touch Key Number 0
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i 4% (Product Drawings)
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3. #05% X (The Interface Definition)

i, CAD & 4%

4.:5 M55 (Electrical Characteristics)

4.1 ABSOLUTE MAXIMUM RATINGS

7.1 Absolute maximum ratings

4.2.1 DC Characteristics for Panel Driving

. Spec.
Item Symbol Unit Min. | Typ. Max.
Power Supply Voltage 1 | IOVCC~VSSD v -0:3 - +5.5
Power Supply Voltage 2 | VCI ~ VSSA \ -0.3 - +6.6
Power Supply Voltage 3 | VSP ~ VSSA v -0:3 - +6.6
Power Supply Voltage 4 | VSSA ~ VSN N 0.3 - +6.6
Power Supply Voltage 5 | VGH ~ VGL vV -0.3 +35
Logic Input Voltage Vin V -0.3 - IOVCC+0.3
Logic Output Voltage Vo V -0.3 - IOVCC+0.3
DSI_CP/DSI_CN -
Differential Input Voltage | DSI_DOP/DS!_DOP, v -0:3 2.0
DSI_DiP/DSI_D1N
Operating Temperature | Topr il <40 - +85
Storage Temperature Tstg g -55 +110
Table 7.1: Absolute Maximum Ratings
CHARACTERISTICS

4.2 DC
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7.2 DC characteristics
7.2.1 Basic Characteristics

= Spec. :
Parameter Symbol Conditions T | TP: | Max. Unit
Power & Operating Voltages
Logic Operating voltage IOVCC 1/O supply voltage 1.65 1.8 2.0 v
Analog Operating voliage VCI Operation voltage 25 - 6.2
Input / Output
Logic High level input voltage VIH - 0.710VCC IOVCC
Logic Low level input voltage VIL - VSSD 0.3I0VCC v
Logic High level output voltage VOH I0OH = -1.0mA 0:8I0VCC IOVCC
Logic Low level output voltage VOL IOL = +1.0mA VSSD 0.2I0VCC
Input leakage current liL - -1 - 1 A
DC/DC Converter Operation
VSP booster voltage VSP IVSP=1mA 4.5 6.2
VSN booster voltage VSN IVSN=-1mA 6.2 -4.5
VGH booster voltage VGH lvgh=1mA 10 20 v
VGL booster voliage VGL lvgl=-1mA -15 -7.5
VGH and VGL difference |VGH-VGL]| - - 32
Oscillator tolerance 0sC 257 -3 3 %
Source Driver
Gamma reference voltage YSPQL . 53 56 L
VSNR - -5.6 -3.3
VSSD+1.0 ~ SPROUT-1.0 - +- 20 mV
Output voltage deviation DVOS VSSD+0.1V'=\VS8SD+1.0 . +/- 50 mv
VSPR-1:0 ~ VSPR-0.1V
Output offset vollage Voff - +/-50 mVY
4.2.1DSI DC Characteristics
7.2.2 DSI DC Characteristics
LP Mode
- Spec. .
Parameter Symbol Conditions Win. Ty, Max. Unit
Logic high level input voltage VisLeco LP-CD 450 - 1350 mV
Logic low level input voltage ViLeco LP-CD 0 - 200 mV
Logic high level input voltage ViHLPRX LP-RX(CLK, D0} 880 - 1350 mV
Logic low level input voltage ViLeax LP-RX{CLK, D0} 0 - 550 mV
Logic low level input voltage ViLerxuLp LP-RX(CLK ULP mode) 0 - 300 mV
Logic high level output voltage Vonex LP-TX({D0) 1.1 - 1.3 vV
Logic low level output voltage Volerx LP-TX(D0) -50 - 50 mV
Logic high level input current Vi LP-CD, LP-RX - - 10 uA
Logic low level input current Vi LP-CD, LP-RX -10 - - uA
Input pulse rejection SGD DSI-CLK+/-, DSI-DQ+{1 - - 300 Vps

SGD

VinLeen, ViHLPRX

Viren, Vileerx
Input

Figure 7.1: Input glitch rejections of low-power receivers
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4.3 AC CHARACTERISTICS
4.3.1. MIPI Interface Characteristics
High Speed Mode — Clock Channel Timing

High Speed Mode

Tos , Voo Tea" Tou

DSl DOP s,

S | = DS DOR
UlinsTa i LIINSTE

2xUlINST

DSI CHF"
Dgl.C
Figure 7.4: DSI clock timing Characteristics
TorFrow Torroan
TDFI'I:I.ATA TDFl'I'DATﬁ :

-—

DSI_CP/DSI_CN, DP/DN

0V Reference
Full HS Swing Vollane

Figure 7.5: Rising and falling time on clock and data channel

(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.5V to 3.3V, T4 =-30 io 70°C)

. | | Spec. .
Signal ltem Symbol T . Ty Unit
DSI_CP/ Double U instantaneous ZxUinsT TBD - 25 ns
DSI_CN Ul instantanecus Unesia TED - 12.5 ns
Uinste

DP/DN Data to clock setup time Tes 0.15xUI - - ps
Data to clock hold time Ton 0.15xUl - - ps

DS|_CP/ |Differential rise time for clock TonrToue 150 - 03Ul ps
DSI_CM [Differential fall time for clock Torroux 150 - 0.3U1 ps
DP/ON Differential rise time for data Toatoara 150 - 0.3U1 ps
Differential fall time for data Torroata 150 - 0.3Ul ps
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Low Power Mode

Hest Conirol Data Lanes

Driver IC Control Data Lanes
Fd e %

< Turn around request > = LP-Request %
o . ; > < >
T:.Fm ! Traw | Torom | i Tirm Tirwo
LS ; g P I ANNM
OOs oo H i: ;]-r-v-':g_;dTA-SLIFE:. TTJ..GFI'E Er--.
== nE )
: L i i i : -
(LP11 iLP10 | LPOO | LP10 i LPOD: LP0O LPOOTLPI0 = LPN
' TII'I'IG- : : >
Figure 7.6: BTA from HOST to Display Module Timing
. Driver IC Gontrol Data - Host IC Control Data Lannshv
L Tum around request 2 ™ LP-Raguest =3
e k- e S
M g 2 e ) ' > b
i (Tiewn | Tiew | Tiesd § Tpgos i LT i
T RN/ YA —
0 =
e :
| LP11 “LP10 ALPgD, | LR10"! LPOO.-LPOO-! oo LP10 | LP1f
. Tﬂﬁel . I >
Figure 7.7: BTA from Display Module Timing to HOST
{(VESA=0V, IOVCC=1.65V to 3.3V, VCl=2.3V to 3.3V, T, = -30 to 70°C)
. i Spec. :
Signal ltem Symbol i . e Unit
Length-of LP-D0/LPO1/LP10/LP11 ”
Hosi= Display module T 50 e
Length of LP-00/LPO1/LP10/LP11 T 50
DSI_DOP/|Display module Host mii - e
DSI_DOP |Time-out before the MPU start driver Tra.cure Tirvo - 2xTLriD ns
Time to drive LP-00 by display module Traaet SxTmo - - ns
Time fo drive LP-00 after turnaround request T
st TAGO 4xTimo - - ns

Table 7.4: DSI Low Power Mode Characteristics
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DSI BURSTS

LPT1 LPR | LFOO

THsTeRmEN
|
Spec.
Signal ltem Symbol [T o — Unit
Length of LP-O0VLPDALPTOP41 Tirx 50 - - ns
Time o .i:'rl'u'EH' LP-00 fo -prepare lor HS T 40-401 . 58U =5
o5l Dopy|ransmission L
DSI_DI:IF" Time to enable dafa receiver fing ferminalion | THs-TERMEN - - A5+4=L ns
= Time to drive LP-00 by display module Tiager 5T LFxD - - ns
I;url;ir 1o drive LP-00 atter turnaround request Tisi it isn 9 X =
Table 7.5: DS1 Low Power Made to High Speed Mode Timing
i o o L >
HE-0 or HE-1 =
MNOTE:
If the lasi bit is H3-0, the transmitter changas from HE-0 o H5-1
Il the lasi bit is HS-0, the trangmitter changas foem HE-1 1o H5-0
Signal lem Symbol Spec. Unit
g Min. Typ- Max.
DS|_DOP/ TI.I'I'IE'-!:?'LII at_ Display Modula to Ignaore Tt 40 e 56+ dx Ll -
oSl oop Transibion Penod of EaT
o Time fo Driver LP-11 after HS Burst THEEXIT 100 - - ns

Table 7.6: D51 Low Power Mode to High Speed Mode Timing
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43.2 ZAikt)¥ RESET Timing Characteristics

7.3.3 Reset input timing

Shoval Tias EEgS
[t g me
WRESET U \ ' " /
T
Imernal Stalus Normal Opanscn }{ Resating }l mﬁﬂfﬂ.ﬁm
Figure 7.8: Reset input timing
Related Spec.
Symbaol Parameter Hote Unnit
Pins Min. | Typ. | Max.

IRESW | Besel low pulse width' NRESET 10 - - - [TH]
A is = z When resat applied .

IREST | Reset complete time™ during SLPIN mode
- 120 ; 5 When resat applied e

d‘urfng SLPOUT mode

“Table 7.8: Reset Input, Timing
Mote: (1] Spike due to an electrosistic dizcharge on MAESET line does nod cause imegular system rezet according o the

following table.
MNRESET Pulse Action
Shorlar than 5 ps Reset Raejected
Longer than 10 ps Rese
Betwean 5 ys and 10 us Resel Start

(2} Durirg the resetting penod. the display will be blanked {The display & entering banking sequence, which
Mazimim nme = 120 ms, when Reset Stars in Skeep Out —mode. The display remains the blank state in
Sleep in—moae) and then returm 1o Dataull conditson for HW resst.

13} During Reset Complate Time, ID and VOOM value in OTP will be latchad 1o Intemal regester during this
period. This loading ks done avery time when fhere is HW reset complete time (IREST) within 15ms after a

riging edoe of MRESET.
{4} Splke Rejection also applies during a velid reset pulse 23 shown &5 below:

]
==
[ J Bleset 18 accepied
| Lips |
"N

H‘ﬁﬂwlﬁthﬂ-‘hﬂa{ﬂu

-h-.-.n.,-u.'._-u-_;
o .,
—+A Less than Mws wdeh posstrve spdios will be rejecned
{5} i is necessary bo waill 15meer after releasing MRESET before sanding commands. Also Sleep Oul command

cannot be sent for 120msec.
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4.3.3. Touch Panel 12C Timing Characteristics

12C timing

slave address

R -
= ACK#t—————————— RM| Register addressy—————————N

SDA

a6 [ A5 | ad [ as | a2 ] ar | a0

D7 | 06 | D5 | Da | D3 | D2 | D1 | Do

- Thir

SCL

Timing Parameters

% Tsisto
M Tostr

==

Symbol parameter Standard- Mode Host | Fast-Mode Host Unit
Min. Max. Min. Max.
fSCL SCL clock frequency -- 100 -- 400 KHz
tCSTR Stretch time -- 25 -- 25 us
Hold time (repeated) START
tHD;STA condition. After this period,
4.0 -- 0.6 -- VE]
the first clock pulse is
generated.
tLOW LOW period of the SCL clock | 4.7 -- 1.3 -- us
tHIGH HIGH period of the SCL
4.0 - 0.6 - us
clock
Set-up time for a repeated
tSU;STA 4.7 - 0.6 - us
START condition
tHD;DAT Data hold time 0 3.45 0 0.9 us
tHD;DAT
o Data out hold time -- 0 -- 0 us
tSU;DAT Data set-up time 250 -- 100 -- ps
Rise time of both SDA and
tr -- 1000 20+0.1Cb | 300 us
SCL signals
Fall time of both SDA and
tf - 3000 20+0.1Cb | 300 ys
SCL signals
Set-up time for STOP
tSU:STO 4.0 - 0.6 -- ys
condition
Bus free time between a
tBUF 4.7 - 1.3 -- ys
STOP and START condition
Capacitive load for each bus
Cb ) - 400 -- 400 pF
line
Noise margin at the LOW
VnL 0.1 VBUS - 0.1 VBUS | -- \%
level for each connected
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device (including hysteresis)

Noise margin at the HIGH

VnH level for each connected 0.2 VBUS -- 0.2 VBUS | --
device (including hysteresis)
4.3.4 Touch Panel RESET Timing Characteristics
Reset input timing
TRESX
TINT \
Timing Parameters
Symbol Min Max Unit
Treset (TRESX pin) 100 - ns
Thl_start - 2 ms
Thbl_active - 11 ms
Treboot - 16 ms

4.3.5 TE Timing Characteristics

Mode1, The Tearing Effect Output line consists of V-Blanking information only.

Vertical TM\

-«

tvdl

Tvdh = The LCD display is not updated from the frame memory.

Tvdl = The LCD display is updated from the frame memory.

Touch Panel Power on Sequence

TP_VDDI

TP_VCC _/LEE'

TSDA

TSCL

TINT
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5. B2HIEEAARES (Display Initial code)

6. 7] FEPE 526 i (Reliability Test Conditions And  Methods)

K ‘
B ‘;;ﬁ RIS BT RIEE oL aus| R®RT A
| | WAL, ThEg. Hi
= yH 7 by
T;;”“ R 60T £3°C, i 00%E 30, RIS | oy kit
Gy | A 96 N B B GURAUD R
) | FYE 2 NMREATAML, SR shhete s, | T FLL/ 90
%gﬁ % R
— L/ Sl
2 1?&/5'1 WA 30C (30 406D > 80T (B0 AHI) < |
wir o | 30 (30 SRED) 20 MR, ERETY | L WIS ThfE
o | L2 ARSI, SRR -
EA
3 R | R0 C+-3°C ., BIRT0C+/-3C 96/ S
70 | TEEIRE FIREL NTE2 N R SERmA | #46 WIS T
Wik | W, BRI, .
5 1.1 HBH-20°C+/-3°C. Bl -301C+/ 3. m%j};. o
1§ 35 | 2 HFRIRIG AT R A796 /NI 78 5 R A ;;L
170 | PR R, 752 NSRRI . BORTIRE | (GRS | KRR, ThAE
RIE | B, FREERELEERE. WL, B
L AR,
o, % . ‘ e
oy e L 1/
S| v | et oo, TR 2 %, /P g | % g | 1o RIS | T
Bk ¥ | B 80CH, IERTH# 2 1K BT 42 Rtttk
" It 25 T Bl
1 ARHELA R e (NSS W) 5% }
VASI) (VR b Ahy _jI:I::I}:?.
6 [ SR BN BR KA, VAV PHAEL R C6~T), EWK ) e
\ A SE o = 3 A2 057 %lﬁgﬂéD%EG%”%ﬁ
WIS 35+2°C, R F VIR 1~ \ . o | e
- AN R - — %, B IAE | H AR
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7. 6HS4 (Optical Characteristics)
7.1 JZF K (Optical Specifications)

3.0 OPTICAL SPECIFICATIONS

3.1 Overview

The test of Optical specifications shall b2 measured in a dark room{ambient luminanoe=
1 lux and temperature = 25%2°%C) with the eguipment of Luminance meter system {Topoon
SR-ULLIR and Westar TRD-1004) and test unit shall be located at an approximate distance
S50cm from the LCD surface at a viewing angle of 8 and & equal to 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.

Measurement condition:

i. Backlight: 1 BEF{0® ) LED: &:#k#k LED

2. Pol: 51LP_ADS jiH 3 No APF Up+HCS Down+Clear

3.2 Optical Spedfications

a3 g0 o
Viewing g BO BS o
Angle ) 513 CR=10 == = = Mot= 1
a8 80 85 a
Contrast Batio CR 8= 07 8o 1000 Moo= 2
Transmittance T{%) &= 0° 2.7 3.2 Motz 3
MTSC ) &= 0° a5 52
Rox 0.640 |0.655 |0.670
Red Mot 4
Ry 0.312 |0.327 |0.342 g
Reproduction reen Gx a= g° 0762 |o.2E4 |0.299 filter
I0f color Gy 0.572 |0.594 |0.609 Glass
0123 |[0.138 [0.153
Blue o W OC
By 0096 |0111 |o.126
) Wi 0.285 [0.300 [0.315
Whits Wy @=0° o311 |o328 |oa3m
Response Time Tr+TF &= 0° 30 35 ms MNote 5
Mote:

1. Wiewing angle is the angle at which the contrast ratio is greater tham 10, The viewing are
determined for the horizontal or 3, 9 o'dock direction and the vertical or 6, 12 o'cock dinection with
respect to the optical axis which is normal to the LCD surface (see FIG. 1)
2, Contrast measurements shall be made at viewing angle of @= 0* and ak the center of the LCD
surfzce. Luminance shall be measured with all pixels in tha wview field set first to white, than to the
dark (black) state. (Ses FIG. 1) Luminance Contrast Ratio (CR) is defimed mathematically.
Luminamce when displaying a white rasber
Luminance when displaying a black raster
3. Transmitkance is the value without APF Pol.

CR =
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7.2 A X (Description of View Angle)

4. The color chromaticity coordinates specified in Tablel shall be caloulated from
The spectral data measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the C/F

Measurement condition is C - light source & Halogen Lamp

input signal ON and OFF.

Figure 1. Measurement Set Up

i2 B'elock dirsctian
5 B0 —
.-_--—:==r-'=::_

g
& STAGE___—y_

9.0 clock ™8
direction El‘: ]

1600 PR

EEh {[I ’J TOPCON

e (- Elem

-— -' - e

Figure 2. Response Time Tuhng

8. IEARME (Inspection standard)

8.1 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.

5. The electro-optical response time measurements shall be made as FIG.2 by switching the "data”

The times needed for the luminance to change from 10% to 90% is Tr, and 90% to 10% is Tf.

= P % 3 0 clackd
OPTICAL e rl:| i rﬂfr-?c irectian
L

o l:- ':I IDtk diractio L = Lenmd Seraen
et Distanca
- o =

TF Tr
. — | |- — - |-
Optical
Response
11] i =
1] white wiite:
black
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Eves position

0~50cm

V////éeztbn Mockile
f

figl

8.2 Panel area definition

——»® Barea: Outside area normally is covered at customer’s side

—_— Vharea: Viewing Area

———= ® AAarea: Active Areawhich display pictures

8.3 Routine inspection standards

BH | RREX RETE b ﬁﬁﬁ
11.3.1 AN R ~F 5B YRS AFRF NG R R
R NG HAL
T BoR NG H
11.3.2 e N X NG H +
H L/ .
TP IIHEAEL, Tofi NG i
! i T |
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PALE (3.1~—6.0~) .

11.3.5
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