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SPECIFICATION

PRODUCT NO. : TCXDO55MBLON-2M
VERSION :__Ver1.2
ISSUED DATE : 2022-3-1

This module uses ROHS material

FOR CUSTOMER:

0: APPROVAL FOR SPECIFICATION
Hl: APPROVAL FOR SAMPLE

DATE APPROVED BY

2022-03-03 L S@%%ﬁ’b

Xinli Optoelectronics :

Presented by Reviewed by Organized by

Note:

1.Xinli Optronics reserves the right to make changes without further notice to any products herein to improve
reliability, function or design.

2.All rights are reserved. No one is permitted to reproduce or duplicate the whole or part of this document

without Xinli Optronics’ permission.
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1. Record of Revision

Revision Description Date

1.0 Initial Release 2021/12/25

REMOVED AG FILM. UPDATED EMI WRAP
POSITION. PLASTIC BEZEL MODIFICATION,
1.2 GREW TAB BY 2022/3/2
0.15SMM TO RESOLVE SQUEAKING ISSUE.

1K ohm cancellation (DNP) for LCD_IDO.
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2. General Description and Features

The 5.5 inch Module named TCXD055MBLON-2M is a-Si TFT-LCD module,
which is the type of transmissive. It is consisted of TFT-LCD Panel, one Driver

IC, FPC, one Back-Light and one Touch Panel unit. Features of this product are

listed in the following table.

NO Item Contents Unit
(1) | Module Outline 144.44(H)*115.43(V)*22.6(T) mm
(2) | LCD Active area 68.04(H)*120.96(V) mm
(3) | Dot Number 720 RGB*1280 /
(4) | Dot size 0.0945%0.0945 mm
(5) | LCD type TFT Transmissive /
(6) | Display Color 16.7M /
(7) | Viewing direction Free /
(8) | Backlight Type 14 Chip-White LEDs /
(9) | Power Supply 3.3(TYP) A\
(10) | Drive IC IL19881C-0D /
(11) | Interface FPC 0. Smm_Pitch 40pin /
(12) | Interface type MIPI interface /
(13) | Touch panel type G+G /
(14) | Touch panel driver IC SIS9509 /
(15) | Touch panel Power 3.3(TYP) \%
Supply
(16) | Module weight TBD g
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4.Interface Pin Connection

Connectors required:046810640000846+(Kyocera),
specifications:https:/www.mouser.com/datasheet/2/909/6810-1602176.pdf

e Loid

LCM interface Pin:
No. Symbol /O Properties 110 Function
LCDID configuration interface
1 LCDID1 / O Internal connect 1K R resistor to
GND.

2 LCDIDO / P Not connect (DNP)

3 GND / P Ground

4 GND / P Ground

5 INT_N Open Drain (0] TP Indicate coordinate ready
Connect 10K resistor to TPVDD

6 TP_RST_N I TP Reset Pin
Connect 1uF capacitor to GND

7 TPVDD / P TP Power Supply

8 SDA Open Drain (no pullup 11O | TP 12C:serial data
resistor included)

9 GND / P Ground

10 SCL Open DR Thg pullup | TP I12C:serial clock
resistor included)

1" GND / P Ground

12 GND / P Ground

13 DPO / 170 | MIPI data Input

14 DNO / /0 | MIPI data Input

15 GND / P Ground

16 DP1 / I MIPI data Input

17 DN1 / I MIPI data Input

18 GND / P Ground

19 CKP / I MIPI clock Input

20 CKN / | MIPI clock Input

21 GND / P Ground

22 DP2 / I MIPI data Input

23 DN2 / | MIPI data Input

6
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24 GND / P Ground
25 DP3 / I MIPI data Input
26 DN3 / | MIPI data Input
27 GND / Ground
28 GND / Ground
29 TE / (0] Tearing Effect pin

Connect 10K resistor
30 RESET_N to Vel I LCD Reset pin

Connect 1uF capacitor

to GND
31 VCI / P A power supply for analog circuit
32 VCI / P A power supply-for analog circuit
33 VCI / P A power supply for analog circuit
34 VCI / P A power supply for analog circuit
35 GND / P Ground
36 LEDA / P Led anode
37 LEDA / P Led anode
38 GND / P Ground
39 LEDK1 / P Led cathode
40 LEDK2 / P Led cathode

7
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5. Maximum Rating

Item Symbol Rating Unit
Operating temperature Top -20to 70 °C
Storage temperature Tst -30 to 80 °C
Power supply for analog circuit VCI -0.3~7.0 \Y
6. Electrical Characteristics
Item Symbol |Condition Min. Typ. Max. Unit
Power supply for analog circuit VCI - 2.5 238 6.6 \Y
Logic input H level Vi ] 0.7*VCI - VCI \%
signal Voltage L level Vi -0.3 . 0.3*VCI \Y%
7. Backlight Characteristics
Item syb | Min | Typ | Max | Unit Condition
Voltage (LED A) \%d 18.9 21 23.1 A% [F=60mA(30m
Luminance(module) Lv 600 - cd/m2 | A/LED)
Number of LED - 14 pcs -
LED life-span - (25000) - - Hrs -

LED Part No:JT.CB314BB-B.

Remarks:In order to control the voltage within the range,only BIN codes 6-1,6-2,7-1,or

7-2 may be used.
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8.Timing Characteristics

8.1 AC Characteristics

8.1.1 high speed mode — clock timing

CLEPR ' siniarecun —_— ey
3/ AT i/
. S | .
_____ 2 1 ¥

L}
L] t
- " (]
CLEKN: == ' g ' - j FEEEREREme
- Ulnesta ; Ulpisys 3 CLKD! =rvmnes =
. U : CLKN
" St )
[ 1
Figure 116: DSI Clock Channel Timing
Table 38: DSI Clock Channel Timing
Signal Symbol P: Min Max Unit
CLKP/N 25Ul pest Double Ul instantaneous Note 2 25 ns
CLKPIN Ulisra Ulnesrs Ul instantaneous Half Note 2 12.5 ns
(Note 1)
Notes:
1. Ul = UIINSTA = UIINSTB
2. Define the minimum value, see Table 39.
Table 39: Limited Clock Channel Speed
Two Lanes Three Lanes Four Lanes
Oeatme speed speed peed
Data Type = 00 1110 (OEh), RGB 565, 16 Ul per Pixel 566 Mbps 466 Mbps 366 Mbps
Data Type = 01 1110 (1Eh), RGE 666, 18 Ul per Pixel 637 Mbps 525 Mbps 412 Mbps
Data Type =10 1110 (2Eh), RGB 666 Loosely, 24 Ul per Pixel 850 Mbps 700 Mbps 550 Mbps
Data Type = 11 1110 (3Eh), RGE 888, 24 Ul per Pixel 850 Mbps 700 Mbps 550 Mbps

9

Classified as Business



IO AEBRRBZARLLA
Xinli Optronics Co., Ltd

>IN L

8.1.2 high speed mode — clock/data timing

CLKP, DnP  =+=t=cmamsn

CLKN, DnN

Figure 117: DSI Data to Clock Channel Timings

Table 40: DSI Data to Clock Channel Timings

Signal Symbol Parameter Min Max
tos Data to Clock Setup time | 0.15xUl -
tom Clock to Data Hold Time | 0.15xUl -

DnPMN , n=0 and 1

8.1.3 high speed mode — rising and falling timing

5 ‘TFFTI ix A ‘T.'IRT(':J'.
i s —
" ki 0V Reference for
CLKP/N Differennial Clock luput
v Full HS Swing Volage
IpFTDATA IpwTDATA

—
. - . i —_
e i Y
S / 0V Reference for
DnP/N Infferential Data Inputs
n=0,1,2,3
T + Full HS Swing Volage

Figure 118: Rising and Falling Timings on Clock and Data Channels

Table 41: Rise and Fall Timings on Clock and Data Channels

Parameter Symbol | Condition e
TN min [ Typ [ max
. - —— 0.3uU1

Differential Rise Time for Clock | tsmreix CLKP/N 150 ps -
(Mote)
DnP/N 0.3u1

Differential Rise Time for Dat tormoa 150 -
ifferential Rise Time for Data | ps (Note)
Differential Fall Time for Clock | torrox CLKP/N | 150 ps S
5 i (Note)
DnP/N 0.3U1

Differential Fall Time for Data 150 -
ifferential Fall Time for toFroatA T ps (Note)

Note: The display module has to meet timing requirements, which are defined for the transmitter (MCU) on MIPI
D-Phy standard.

10
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8.1.4 Low Speed Mode - Bus Turn Around

Lower Power Mode and its State Periods on the Bus Turnaround (BTA) from the MCU to the Display Module
(IL19881C-0D) are illustrated for reference purposes below.

MCT! is Controlling Control Change Display Module is Controlling
L ad -5
Tiex Tire T o Timm [y
Dop
DON
Travonen I rnaem
Dip  dEaEis
DON

Figure 119: BTA from the MCU to the Display Module

Lower Power Mode and its State Periods on the Bus Turmaround (BTA) from the Display Module (ILI9881C-0D) to
the MCU are illustrated for reference purposes below.

Display Module is Controlling Control Change MCL is Controlling

e &
Timm Tirmn Tirxs Tzac00 Ty Temou
DOP
DON
DOP eswreimm "
DON
Figure 120: BTA from the Display Module to the MCU
Table 42: Low Power State Period Timings - A
Signal Symbol Description Min Max Unit
Length of LP-00, LP-01. LP-10 or LP-11 periods

DOP/N T, 50 75

e MCU - Display Module (ILIS881C-0D) ks

Length of LP-00, LP-01, LP-10 or LP-11 pericds
20k Tmo Display Module (ILI9881C-0D) % MCU = i i
Ti ut before the Display Module (ILI9881C-0D) start
DOPN s ime-o ore |spa):' : ule | ) starts T 2T -
driving

Table 43: Low Power State Period Timings - B
Signal Symbol Description Time Unit
DOP/N Tracern Time to drive LP-00 by Display Module (ILIS881C-00) 5xXTLoxn ns
DOP/N Tracoo Time to drive LP-00 after tumaround request - MCU AT o ns

11
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8.1.5 Data Lanes from Low Power Mode to High Speed Mode

High Speed D
Prepamtion froen Low Power Mode to High Speed Mode Tratssnission

Ties omsrans

o f\J[/WV ‘JV\MM 2828888

t“;;';: 7( -

R Svnchronmzed

T sermie Tx Syucloomization
T remny s
Loww Power Mode
Disable By Line Termumation High Speed Mode, Enable Ry Line Temunation
CLKP.DnP =-aimimuais
CLEN.DnN ————— =0, 1,23

Figure 121: Data Lanes - Low Power Mode to High Speed Mode Timings

Table 44: Data Lanes - Low Power Mode to High Speed Mode Timings

Signal Symbol Description Min Max Unit
DnP/N,n=0and 1 Tirx Length of any Low Power State Period 50 - ns
DnP/N, n=0and 1 Ths.erepane Time to drive LP-00 to prepare for HS Transmission 40+4xU1 | 85+6xUIl ns

Time to enable Data Lane Receiver line termination
Bociicii=iendy Thsremsen measured from when Dn crosses VILMAX i} ST ne

8.1.6 Data Lanes from High Speed Mode to Low Power Mode

High Speed Dain

Transsiussion Teor

s ek U"\H/\][/_\L/“ AR
> eI |

DnN
4—.
Tie last load bat Tis raan Vs ey
HS-0 ot HS
Low Power Maode.
High Speed Mode. Enable Rx Line Termmation Disable Rx Line Termination
Note CLKP,Dnp =i=i==imes
It the last load bit s HS-1, the transnutter changes from HS-1 to HS-0 CLKN, Dn.I,\I
If the last load bit is HS-0, the transmutter changes from HS-0 1o HS-1 n=0,1,23

Figure 122: Data Lanes - High Speed Mode to Low Power Mode Timings

Table 45: Data Lanes - High Speed Mode to Low Power Mode Timings

Signal Symbol Description Min Max Unit
DAP/N, n=0 and 1 Ty Tlrrlte-OuE at Display Module (ILISB81C-0D) to ignore transition 40 s5dxtl e
period of EoT
DnP/N, n=0 and 1 Thsexr Time to driver LP-11 after HS burst 100 - ns
12
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8.1.7 DSI Clock Burst — High speed mode to /from Low Power Mode

Temunation Resistor is enable

Termunaton Resistor s disable CLEP =-=imimimin
/ .I' LETERL N CLEN
Vet paeoness 2
CLKP et 7 l \/ f \’ B
CLKN .‘é.;' =;—,§"‘ [_ il | syt - —’%
Teeront Tewsan Fas £xre L Toikmerans  Jewx sman Toigme
s -6 HS-0 HS.0/ |

o

Hs

Figure 123: Clock Lanes - High Speed Mode to/from Low Power Mode Timings

Table 46: Clock Lanes - High Speed Mode to/from Low Power Mode Timings

Signal Symbol Description Min Max Unit
Time that the MCU shall continue sending HS dock after the
OLEEM Toucrost last associated Data Lanes has transitioned o LP mode b ) o
CLKBIN S Timeto drive. H'T*} differential state after last payload clock bit of a0 i o
a HS transmission burst
CLKP/N T hsexr Time to drive LP-11 after HS burst 100 - ns
CLKPIN Toxereeare | Time to drive LP-00 to prepare for HS transmission 38 95 ns
CLKPIN Towaemwen | Time-out at Clock Lane to enable HS termination - 38 ns
CLKPIN ORI | i il S period before starting Clock 300 = ns
+ Tewzero
Time that the HS clock shall be driven prior to any associated
CLKPIN T axul -
sl Data Lane beginning the transition from LP to HS mode i
8.1.8 Timing for DSI video made
o SN DSl Packets
VEA t VBP VACT R VFP

| SYNG Event Mode

BURST MODE | HSS | HBP Packed Pixel Stream | BLLP | HEP |i HSS [ HEP | Packed Pixel Stream | BLLP | HFP |
! HACT :
Non-Burst Mode with SYNG Events | HsS | HBP Packed Pixel Stream HFP -I HsS | HEP | Packed Pixel Stream | HFP |
HACT
Non-Burst Mode with SYNC Pulses | Hss | HSA | HSE | HEP I Packed Pixel Stream | HEFP -I HsS |H5f\ | HSE |usp ] Packed Pixel Stream | HEFP |
& HSA ' HBP HACT WFPC e ]
Packet Pixl Stream | - Pixel stream and Null packets
= Packet V-syne. Start HSS |- H-sync. Start
=> Packet ¥-sync. End HSA | -» H-sync. Active (No data)
5 Packet Hosync. HSE |+ Hosync. End
3 Nisi bt TS ket o L pesvct sisode HBP | & Harizontal Back Parch
MR S ERORRE AT A HFP | Horizontal Front Parch
BLLP | < Non-restricted DS packet or Low power mode
== inchading optianal BTA
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Parameters Symbols Min. Typ. Max. Units
Vertical sync. active VSA 2 piows) - - Line
Vertical Back Porch VBP 14 puote ) - - Line
Vertical Front Porch VFP B pows) - - Line
Active lines per frame VACT - 1280 - Line
Horizontal sync. active HSA 2 - - Pixel
Horizontal Porch period HSA + HBP + HFP 1.6 - - us
Active pixels per line HACT - 720 - Pixel
Bit rate BRug 385 Note 5 Mbps/lane

1 Ul=1/Bit rate

HSA(pixel)= (tHSA*lane number ) / (Ul* pixel format )
HBP(pixel)= (tHBP*lane number ) / (Ul* pixel format )
HFP(pixel)= (tHFP*lane number ) / (UI* pixel format )

BRyys x Lanepyy

Frame Rate = :
rame Rate = N ACT+VSA+VBP+VFP) x (HACT-+HSA+HBP+HFP) x Pixel Format

Example : BRyps = 457Mbpsflane, 1U1=2.1883ns, Frame rate=60Hz, VACT=1280, VSA=2, VBP=30, VFP=20,
HACT=720, HSA=33, HBP=100, HFP=100, Lane,m=4(lane), Pixel Format=24(bit).

Note:

1. Lane,,,: Date lane of MIPI-DSI.

2. Pixel Format: Please reference to “4.1DSl System Interface”.

3. The formula exists slightly error because of the host-transmission way.

4. The best frame rate setting : 2 data lanes : 50~60 Hz/ 3datalanes : 50~70 Hz/ 4 datalanes : 50~70 Hz.

5. Please reference to “Table 39: Limited Clock Channel Speed”.

6. The minimum values of this table mean the limitation of IC without considering the panel GIP. The actual values
of VA, VBP and VFP will be changed by different panel GIP setting.

8.2 Reset timing

Shorter than Sus
tRW

RESX i \ /C

- 7 tRT

Display Status Normal operation >< Resetting >z (Deflggi?:;roﬁdf\:: t::set)

Figure 124: Reset Timing

Table 47: Reset Timing

Signal Symbol Par Min Max Unit
tRW Reset pulse duration 10 uS
RESX R —_— I 5 (note 1,5) mS
SRS EIReS 120 (note 1.6.7) ms
14
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Notes:

1.

9.

The reset cancel also includes required time for loading ID bytes, VCOM setting and other settings from
EEPROM to registers. This loading is done every time when there is H/W reset cancel time (tRT) within 5 ms
after a rising edge of RESX.
Spike due to an electrostatic discharge on RESX line does not cause imegular system reset according to the
Table 48.

Table 48: Reset Descript

RESX Pulse Action
Shorter than 5Sus Reset Rejected
Longer than 10us Reset

Between 5us and 10us Reset starts

During the Resetling period, the display will be blanked (The display enters the blanking sequence, which
maximum time is 120 ms, when Reset Starts in the Sleep Out mode. The display remains the blank state in the
Sleep In mode.) and then return to Default condition for Hardware Reset.

Spike Rejection can also be applied during a valid reset pulse, as shown below:

0 Reset is accepted

I

I Wus

I W Y

| g 200s Less than 20ns width positive spike will be rejected

Figure 125: Positive Noise Pulse during Reset Low
When Reset applied during Sleep In Mode.
When Reset applied during Sleep Out Mode.
It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command

cannot be sent for 120msec.

Initial Code

Please consult our technical department for detail information.

15
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10. Electro-Optical Characteristics

Item Symbol Condition Min Typ Max | Unit | Note
Response time Tr+Tf 6 =0° - 25 40 ms 4
Uniformity 8 @=0° - 80 - % 7
(Five point) wHITE | Ta=25C
Contrast ratio Cr 700 1000 - - 3.5
Surface Luminance Lv - 600 - - 3,7
(Without CTP)
d=90° 70 80 - deg 6
Viewing angle range 0 & =270° 70 80 - deg
gd=0° 70 80 - deg
J=180° 70 80 - deg
Rx TBD. | TBD. | TBD.
Ry TBD. 4. TBD. | TBD.
Color Gx TBD. | TBD. | TBD.
chromaticity ( CF Gy g=¢= | TBD. TBD. | TBD. ’
only, light source .
is C light, CIE Bx 0 TBD. | TBD. | TBD.
1931) By TBD. | TBD. | TBD.
Wx TBD. | TBD. | TBD.
Wy TBD. | TBD. | TBD.
NTSC( CF only, 60 70
light source is C % CIE1931 - %
light, CIE 1931)

Note 1: Ambient temperature=25C+2C

Note2: To be measured in the dark room with backlight unit.

Note 3: To be measured at the center area of panel with a viewing cone of 1 by Topcon

luminance meter BM-7A, after 10 minutes operation (module).
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e 50cm |

Note 4: Definition of response time:

The output signals of photo detector are measured when the input signals are
changed from “black” to “white” (rising time) and from “white” to “black” (falling
time), respectively. The response time is defined as the time interval-between the 10%
and 90% of amplitudes.

Refer to figure as below.

A

100%
90% |~ Tmmms

asuodsal eandQ

Black

IS SPE DU AR (Y] S e

|

R

10% |~~~ "====-

v

0%

coloou Jo

Note 5. Definition of contrast ratio:

Contrast ratio is.calculated with the following formula:

Photo detector output when LCD is at “White” state

Contrast ratio (CR) =
Photo detector output when LCD is at “Black™ state

Note 6. Definition of viewing angle
Viewing angle is the angle at which the contrast ratio is greater than 10 for TFT
module. The angles are determined for the horizontal or x axis and the vertical or y axis

with respect to the z axis which is normal to the LCD surface.
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Normal:
0 =0- 12 O’clock
o 1=180

P =270 / / b =90
9 O’clock / i / 3 O’clock

| X
b
b=
6 O’clock

Note 7. Surface luminance is the LCD surface from the surface with all pixels
displaying white. Refer to figure as below.
Measuring method for Contrast ratio, surface luminance, Luminance
uniformity, CIE (x, y) chromaticity

< H >
A
...... P]{OPQ
V  chcmndumemn B s ssssssssisssssessosossrens e
o

Active Areaq

..... Opgrﬁo .PB

A:5mm B:5Smm H,V:Active Area
Light spot size /£=7mm, S00mm distance from the LCD surface to detector lens
measurement instrument is TOPCON’s luminance meter BM-7A
Uniformity definition= [min of Spoint/max of Spoints]x100%
Lv = Surface Luminance with all white pixels (P5)
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11. Quality Assurance

TBD.

12. Reliability Test

o PO DO e

o 1 DO nepnees

e | evemmmems s | O

o PO DRSO S SO ISl Rt

N PSSO e e

eose e s snesses’ses | 30Min——5min——30min eccccccsce
;ne cycle ]
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13. Precautions for Operation and Storage

1. Precautions for Operation

2.Precautions for Storage
00 00 000 000 00000000 00 0000000 © 00000 0000000 000 ...".:C..."..gc
000 O “:C..
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3.Warranty period

14.Package Specification
TBD.
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