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1. General Specifications

1.1.

Product consists of a 5.46° diagonal 1080xRGEx1920 PE LTPS display with Drive IC
RES3II6 and TP IC 53351, The driver IC is RE9338. A backlight incorporating with 12 pes

Description

white LED’s is included to illuminate the display.

ﬁﬁ:é\ﬂif&%ﬁl‘i% ‘:P’G

1.2 GENERAL SPECIFICATIONS
No. item specification Unit | Remark
1 LCD Size 5.46 inch -
2 Panel Type Trans missive Type - -
3 Resolution 1080xRGB %1920 pixel -
LTP35; Normally Black Mode, In-
4 Display Mode Plane Switching Mode, Pixel - -
_ Eyes.
Display Number of :
5 P :!J skt 16M (24bit)
5] Viewing Direction - - Note 1
7 Viewing Angle B80/80/BR/E0 -
8 Contrast Ratio 1000 Typ) -
450 cdim2 A00cd/m2(min
g Luminance ( Amﬁpr:a Center) (min) cdim2 -
10 Module Size 70.44Wi x 128 11(H) x 1.36(D) | mm Mote 1
11 Panel Active Area 68 040V = 120 96(H) mm MNote 1
12 Pixel Pitch 653.0 x 63.0 L -
13 Vieight TED q Mote 2
14 Driver IC RES338 - -
i5 TP Driver IC 53331
16 Light Source 12 LEDs -
17 Interface MIPI 4Lane 38pin = -
18 | Operating Temperature 20T~607T C
19 | Storage Temperature -J0T~70°C C -
20 Touch Feature Multitouch
Mobe 1: Refer to mechanical drawing
Mate 2. Exclude prodect shead
[_'—| Taiwan Display Inc.
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2. Block Diagram

CoveriElass
[} |
LCD Panel
1080(RGB)x1920
{ RE9IIE |
5, r
[ TE RESY
DR DO
LED_PWM
D1RDAN, CLERCLEN, |
D2 02N, DIF D3N
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GND
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3. Pin Assignment
3.1. Pin assignment for LCM
Recommend connector type: FH26-388-0,35HW(0S5), supplier: Hirose

Pin No. Pin assignment o Description Remark

1 TCH_ATTN/TP_INT | /O  |Amtention Line

2 TP_IO_CSN_SCL o [TPI2C Clock

3 TP_IO MOSIL SDA | 11O [TPI2C Data

4 GND Power [Ground

2 GND Power [Ground

& TP_RESET | TP reset signal

T MNC = |Mo Connection

B MC = |Mo Connection

8 MNC - |Mo Connection

10 NC - |MNo Connection

1 HC = |Me Connection

12 VDDIO Powser |Digital Power Supply Veltage for LCD and TP

13 VDDDC Power |Analog Power Supply Voltage for TP

14 AVDDIVSP Power |[Analog Power Supply Voltage for LCD

15 AVEENSH Power [Analog Power Supply Violtage for LCD

16 RESX | |LCD Reset Signal

17 TE O [TE signal output

18 HC = |Mo Connection

19 LCD_ID | .L['.D I Pim {connect 100Kehm resistor to GHD GND
in LCM)

20 GMND Powvear (Ground

21 DzP | MIP| Data2 Positive Signal

22 D2N I MIP| Data2 Negtive Signal

23 GHND Power (Ground

24 P I MIPI Datal Positive Signal

25 DN I MIPI Data1 Megative Signal

26 GND Power [Ground

27 CLKP I IMIP Clock Positive Signal

28 CLKN I MIPI Clock Negative Signal

28 GHD Poweer [Ground

30 DoP I MIPI DataO Positive Signal

3 DON | IMIP| Datal Negative Signal

32 GND Power {Ground

33 D3P | MIP| Data3 Positive Signal

34 D3N | |MIPI Data3 Negative Signal

L_'—| Taiwan Display Inc.
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Pin No. Pin assignment I/ Description Remark
35 GND Power (Ground
36 LED_PWM o output
a7 LED1- Power(LED Power Supply Cathode1
38 LED2- Power [LED Power Supply Cathode2
29 LED+ Power|LED Power Supply Anode

L_'—| Taiwan Display Inc.
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4. Electrical Specifications
4.1. ABSOLUTE MAXIMUM RATINGS
GND = OV, Ta = 25°¢

tem Symbodl Pl an. Unit Mote

Supgoly voltage for LCD VDI 0.3 20 W {1}
Supedy voitage for LCD VSR 0.3 5.6 L {1
Supply voltage for LCD WS 03 5B 'l 1)
Supply voltage for TP VOODDC 0.3 3.5 W 1]
Input Voltage Wt 0.3 | VDDED +0.3 W 2
Input Vallage (TR Vip 0.3 | VDDIO+ 0.3 L {3
LED Reverse Voltage Vi - ] ¥

LED Forward Current hep : MNote (4) mA | per LED |

Mabes

1)  Keep all Voltages no lower than GMD, When absolute maximum rating is exceeded, it may
become permanent destruction of LCM. Moregwver, i the condtions of 4.3 Elecirical
characleristics are excesded even il it is inabsohie maximum rating, i may have
malfunchion and the influence on reliakbility

2) Apples to the RESET pins

3) The inpad terminal of TP (DATAOP/DATADNDATATP/DATAINSTE. CLKPISTB_CLKN)

a1 Ambient Temperature vs. Allowable Farward Curent

41
35 : BmA(2T )

a; 5
0 \] /

0 20 40 &0 B} 10

L 8.5mA[8S" )

Adboweable Forward
Current {maA)

Ambient Temperature { C)

Lj Taiwan Display Inc.
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4.2. Typical Operation Conditions
DC Characteristics
GHND = 0V, Ambient temperature = 25°C unless otherwise specified

Values
e Symbal Condition nit Hote

fiin Typ. Max
Digital Power
Supply Voltage vDDID 1.65 18 145 v
for LCD

Anakeg Power
Supply VoRage VsP 9.4 55 5.6 Y
for LCD

Analog Power
Supply Vollage VSN 54 58 55 v
for LCD

Analeg Power
Supply Volage VoDDC 31 33 35 v
for TP

L] impsut
valtage

Highelevel impast a7 x
waltage ViR VOO - VDOIO ¥

03 =

ViL 0.0 VOOIO

Lowlevel output
woltage

02x

WL DL=+1ma VDDIO

Highe-lesvel 0.8 x

cutput voltage W [ o G 7S

input high leval ¥
leakage current I VIH=VDOIO * = 10 WA

input low level
leakage curnent

Power supply
current(Cesplay hepoio - [(18.3) TBD mA | NOTET,23
of1)

Fower suppdy
current|Csplay (5 (15.3) TBD mA - | NOTEY 23
o)

Power aupply
current(Display besn - (-104) TBD mA | NOTET,23
i)

Powit Supply
current(Display hpooe - [25.8) TBD mA | MOTE1 23
o)

L[]8 WiL= O -1 x 2 WA

Fower supply

Lj Taiwan Display Inc.
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ﬁ:&?ﬂ in) hese - 07 TBD uA | NOTE13
ﬁr&?ﬂ i) hvan . 0T TBD wad | NOTE13
ﬁ::&f;ﬁ; in) hoooc - TED TED uA | HOTE13
Frame rate Feama £0 Hz

NOTET: When R is the power supply voltage Typ. and the temperature of 25 °C
MOTEZ: Display image & “White Pattern” (S1ill image)
MNOTES: Touch Pane! operabon 5 Actng and Mo hinge:

D Taiwan Display Inc.
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4.3. Backlight Unit

Test Condition: fux  20mA
Worning: LCM Brightness must match Optical Spec requirement when Iuen=20mA

Backlight Unit Schematic: (osenalsd 2parallel)

LED1- o—K—KI—KI—KI—KI—Kd

LED2- o ] o LED+

Item Symbol Value 1 mit Hemark
Min Tvp My

Forward Voltage | Vo TBD (3.1) TED Y Mole 4

BL current i TED {40 TED mhA Mote 5

Note 4 : When liep=20mA + the Vie must be in the range of above table spc-q:-.ifil:r}_
Mote 5: Iy ~hpn®2

L_'—| Taiwan Display Inc.
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4.4. Driver and Interface Characteristics
4.4.1 LCD Video Mode sequence
RE9338 Video mode support (Burst mode, Mon-Burst mode with sync events).

4.4.1.1 Display Timing(Video Mode)

BE 4% EHFRH PO

Verlical
Sync
g 1
F
W)E Invisible image
vBP
VP
Widr
VFP
w
Horizontal |
Sync a
Hsync HEE HAdr HFP
E R = B L 12
L HP N
Vertical Display Timing{Video Through Mode)
ltem Symbol | Condition| Unit | Min. | Typ. |Max.| Motes
Vertical cycle VP |Line 1928
vertical low pulse width  [VS |Line 1
Vertical front porch VFP |Line 4
Verical back porch VBP Line 3
Vertical data start point - BP Line -
Vertical blanking period |VBL VFP+BP |Line -
Vertical aclive area Vadr Lime 1920
Horizontal Display Timing(Video Through Mode)
ftem Symbol | Condition| Unit | Min. | Typ. |[Max.| Notes
Horizontal front parch HFP [BytaClack o6
Horizontal sync pulse width |HPW -
Horizontal Back Porch HBF -
Horizontal data start point |- H5+HBF |ByteClock 45
Horizontal active area  [Hadr |Pixel 1080
L_'—| Taiwan Display Inc.
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4.4.1.2 Video mode interface timing
D351 supports several formats, or packet sequences, for Video mode data transmission. The

paripheral's iming requirements dictate which format iz appropriate.

« Non-burst mode with sync events — similar to above, but accurate reconstruction of sync pulse
widths is not required, so a single sync event is substituted.

« Burst mode — Burst mode refers to time-compression of the RGE pixel (active video) portion of
the transmission. RGB pixel packets are time-compressaed, leaving more timea during a scan line for
LP mode (saving power) or for mulliplexing other transmissions onto the DS link.

Verikeal Display Tinvlmg (Videa Wedep

- u VEP |, : 1]
'I.'F:Fﬁ L yvrp!
o230, [

i PWRL b VadeNL)

P

DE 1_I
bl R 151 T

— mnnnnnnnﬂnﬂw?mnnr

w

Pricioad

unmph
: i
TS
BIVIBIH| BIHIB[U|R{H{B| HGR (HH B RGD IRBIH RIVIB
PSS | Pis|PS PSP data  [HS| P -rln}n PIBIPIS| PSP
I i ' . : .
' { ;

WE | Veyne Sia (DT=01h), HS © Hgyne Sian (0T=21h), BP - Blarking Pechkel (0T =005
RGE data : RUE dola (DT=3EM]. DT | Dala Type

Figure X3
Horleenial DHsplay Timing (Yideo Made)
e || I
HFF |HS | HEF HFF |
i =il
HEYHE | | | |
Hifuke
Of22.04 Brrvigitle dals | Winshbs dela h‘ﬂ#ﬂl
|
s (AAAAMAAAMANAAAARATARARAARAAAATIARAAAYS
1 e ez |
Figure 34
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4.4.1.3 Data to clock channel timing

CLES

ELER 1

Figaire 14  Data 1o Clock Timing Defimitions

4.4.1.4System Interface Configuration (MIPI DSI)

ST Svstesn Conlizuration
HOST RER LOD devmr
Mﬂl .‘Mﬂ-
Blehn Rlach
L = R0
o8 = D5
DSICLERN CLKP
= CLEH
a DSIDGP N Nnarace
4 | DA T DM
R, - DATAIP
1‘1[:-.“!.1!1
SDaR M
b - DATAND
- = B DATASM
D -l DATAIP
= DA TA
- 7E TE
Whaii MIPT DS b5 selected, CSX b i andy' 16 audl diwp landly (DS TE) rode
Whan dees slendby mods is milled by RESX GSX i net reqursd

ISE-CLE Lase

B APoowand Deroction (Hesn * Choentlh HWEESET
Ty o T ol
N IIWRESET :
Hizat l—‘_:l:II".m
| il v
Y RIETTERE T P
T T B T Frmeer e
N {101 il P B
; 1 LE=1n = [E
e & | STOP Lo Stminite
Mo 7 High Spewd Closh k. Larr
TP e NPl i g )
R e ™ LIl Lt o Ultrm Low Power
Mlode Exai
K=l T Mty Sapesil 1650 ebock mpeerliad
Pl lavar Fomre = P s myovkee poralion
Ll Lasr Povvgn = Tl g ok o 5o
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Low IMewer Mode (LP-11: STOF)

Powe on, HWREST
This ciain Lanes. 557 ciock s &houd B m LP-11 sLees duning powed on and HIGRESET Laqiesnis

ULPW —(LPOC-LP1C-LRTT) — LP-1I{LPM)

ULPM LPM
LP-0d LR
I,—....l"....—..II J_.A.._.I
PETTTEEE
DERCLE+ .'I _____ - DELCLKs
BS-CLK. ¥ . PR
]
LF-00 LP-10 LP-11
High Spad Clock Mode [HSCM) — [H5-0f — LP-11{LPM;
LEM
HECIE LE-it
— e
DERCLK : - E
DELCLK.: = U _-'"-, —_— OELCLE
I e i e
HS0H HED LP-11

High Speed Clock Mode

3] regh Speed Ciock Mode
LP-THLPM) — (LPO1>LP.00=HE-0) — HE-O'{HSCM)
LPW
LP0G i
ey .Y -
|
"
L]
DSLCLKe 1 A | [ A (-, s DR-CLK=
i | —— DSLCLK-
i
LR P01 LPO0 HSO  HSOn

Figure 11 Switching the Clock Lans betwetn Clock Transmisdon amd Lew Power hode 3
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High Speed Clock Burst
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Figure 24 Switching the Clack Lane betneen Clock Tranumdiden and Low Power Aode 4
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MIPT D31 HE-RX Clock and Biaia-Clock Spediications
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MIPT D31 LP-ROTX Clock and Daia-Clock Speciflicatbons
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4.4.2 TP lIIC interface
4.4.2.1 IC Interface
Figure 6 shows an cxample of host connection using the 53351 12C mterface. The values of the pull-up
resistors should be chosen to ensure that the nse imes of the SDA and SCL signals are within the limits set
by the 120 specification. This depends on what other slave deviees, if any, are on the 120 bus but typiacally
would fall within the mnge of 2.2 ki — 10 kL

Refer to the ClearPad Ttegration Gutde (PX: 511-000399-0 1) for additional information.

w0 - = = —
| [ == | K
YOO VR Il VBE VDD
P
S0k
- p
Hiri Pl iefi
P el e Touch Conbrofier
il pcquared]
ATTN
EHD L]

i i

Figure 5. Typical connection of the Touch Controller to host (FC)

PC clock stratching

Special atlention should be paid o clock stretching when interfacing with a Synaptics Touch
Controller over 120, The host processor must support clock stretehing. The first byte of a transaction contains
the slave address amd read ‘wrile bat, At the end of the first byvie, the sensor holds 5CL low (clock stretches)
and checks that the slave address matches its own. If the slave address does not match, the 53351 will not
stretch the clock on subsequent byie fransmissions unial it detects the next stant condition, I the slave address
does match, the sensor acknowledges and may streteh the clock after some or all of the subsequent bytes
within the same lnns:ml.'lu-n{F"gur-: 7h

u. A EIT‘:E’ || jor mm D‘&IEI;:l:FlllF ."_'.
VWAV L

Figune 7. Clock stratehing within an 1°C transaction
Typacal clock stretch time {Tesr) is less than 23 us.
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4.4.3 Power ON & Power OFF

LCT) Power ON sequence
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LCD Power OFF soquence
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4.4.4 Initial code table
Power ON & Display ON
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Display OFF & Power OFF
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5. OPTICAL CHARACTERISTICS

(T=+257C)
tem Symbol | Condition i Typ Max Unit Hotes
Brghtress B g=0", 8=0° | 400 450 odim® (1).(2)
Brightress Liniformity - g=0°, 8=0" B0 - - % (21.(3).15)
CRo10 1= : =
Viewing Anghe Pl+gd 50" ey {4).(8).07)
CR=10 150 '
X TeD | TBD | TBD
Fed v TRD | TBD | TBRD
% TBD TED TBD
Green TED | TBD | THD
Color Tone ¥ e i FEEI,
[Primary | O T TED [ED . =
Colar] Bl ¥ THD | TBD |[THD
% B TBD TBD
e ¥ TED | TBD | TBD
Contrast Ratio CH =0 a=0° | (700) (1000 - - 1]
Response Timea 1 p=0°, a=0° [35) 1 (=)
MTSC Ratio - g=0° 8=0° | (60) (70) . o >
Gamma - 1.9 (22) |25
Cross Talk . : : {4} k) (10)
Flicker - - - (-25) 4B (1)
Measurement Condiions

Measurement ervironment Dasi room
Ambend temperature: Ta=25C
Power supply vollage: VDDIO=1.8Y
WEPuE 5Y
YEN=55V
Backiight current: |BL=40maA (ILED=20mA)
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Motes
(1) Definition of Brghiness "B

LD Module
Sensor
Sansof. KOMICA MIMNOLTA CS-2000 or eguaalant
=ai Measurement point; Center of LCL's active area

(2} Display image Tor measuwrement. All White
(3} Definition of brightress uniformiby

Brightness (min)
Brightness (maxy - 100 (%)

Brghiness uniformury =

{4) Viewing Angel: Definition of 8 and @

*ﬂl Wiewang dinechomn
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Definition af Viewing Angle @

e
&
#

& 4

E

Sensm

(5) Color Tone: Colod coardinates of CIE 1831
The test condition & al luo=21m and measuied on the suface of LOCD module at 257,

o

1.."'!..

-~
l.l'nl'

Measurameant equipmeni: CAITD

The Clor Coardinate (CIE 1937) is cerer of actred argd of fhe modude

T, —

! I 3
—"

L#3
|

Defirtion of Color of CIE Coordinate and NTSC Rato
arca of RGB triangle

®© @ O
@ ® ®

@ @ @

" area of NTSC triangle

x 100%
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| of S =T
Fwwial
fomg ln
Dagial
- Lampledl
—_— ]t
T [ il
——— fampiaf
Toglab
T B
S L |

(&) Defretion of Contrast "CR"

Bnghtnesz when displaying While raster
CR = Orghiess when deplaying Black rter

(7) Definition of Optical Resporse Time

5%
S ——
Tk

L] ]
L : :
' Wy i
L14] . e "
o B0 T o Sr—— Womrrammrnreeasy
L :
=" & :
IH """" i e T
i : Rise time ir: Fall ume

Optical response time ————#=

(8) Gamma value s the exponent of power function which approximates the relaton between gray
scale level

and i% uminance nonmakized by maxmmiem iumina nos,
Ciptiraimn expanan of appiesirmate lunction s determned with the method of least sguare
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ozl Lomnang s

(9) Defindion of Cross Talk
Measurement pattern Gray by L128

T1

Cross Talk Ratio(%) ={ T4 —T1) /T4

(10) Defirtion of Fhcker
Module should slay in standing for 60 hours, and than tum on dispiay for 20 seconds bafore ficker
ISR SUnement,
Measurement pattern Piel colemn patiern
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7. Handling Precautions

7.1. Ssafety
The liquid crystal in the LCD is peisonous, DO NOT put it in your mouth, If the
liquid erystal touches your skin or clothes, wash it off immediately using soap and water.

7.2. Handling
The LCD and touch panel is made of plate glass. DO NOT subject the panel to mechanical
shock or to excessive force on its surface.
Do not handle the product by helding the flexible pattern portion in order to assure the
reliability
Transparency is an important factor for the touch panel. Please wear clear finger sacks,
gloves and mask o protect the touch panel from finger print or stain and also hold the portion
outside the view area when handling the touch panel.
Provide a space so that the panel does not come into contact with other components.
To protect the product from extermal force, put a covering lens {acrylic board or similar board)
and keap an appropriate gap babween them,
Transparant electrodes may be disconnected if the panel is used under environmental
conditions where dew condensation occurs,
Property of semiconducter devices may be affected when they are exposed to Bght, possibly
resulting in 1C malunctions.
To prevent such IC malfunclions, your design and mounting layout shall be done in the way
that the IC is not exposed to light in actual use,

7.3. Static Electricity
Ground soldaring iren tips, teels and testers when they are in operation.
Ground your body when handling the products.
Power on the LCD module BEFORE applying the voltage to the input terminals.
DO NOT apply voltage which exceeds the absolute maximum rating.
Store the products in an anti-electrostatic bag or container.

7.4. Storage
Store the products in a dark place at +25C 2107 with low humidity (E5%WRH or less).
DO NOT stere the products in an atmosphere containing organic solvents or corfrosive gas.

7.5. Cleaning
DO NOT wipe the touch panel with dry cloth, as it may cause scraikch,
Wipe off the stain on the product by using soft cloth moistened with ethanol. DO Mot allow

ethanol to get in between the upper film and the bottom glass, It may cause peeling issue or
defective operation. Do not use any organic solvent or detergent other than ethanal.
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8. Mechanical Drawing
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9. Packing Drawing

Moduleftra | Module/carton Carton/ Module/ Floor/pallet Module/pallet
y {pes) (pes) floor(pes) | floor(pes) (pes)
g
B 162 & 6*162=972 5 972"5=4860
quantity
Dimensi . T “gTEH
on(mm) 445320 468 349°258 1130975130

Ex planation :

1. This specification drawing applies to 448°320mm tray.
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