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SPECIFICATION

CUSTOMER PART NO. : XEA-070A01-DI9509-G020
PRODUCT NO. : TCXD070IBLMT-1184
VERSION :__Ver1l.l
ISSUED DATE : 2022-12-12

This module uses ROHS material

FOR CUSTOMER:

[0: APPROVAL FOR SPECIFICATION
H: APPROVAL FOR SAMPLE

DATE APPROVED BY

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 2022/10/05
1.1 Customer model and TP interface update 2022/12/12
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2. General Description and Features

The 7.0 inch Module named TCXD070IBLMR-1184 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 . Features of this product are listed in the following

table.

NO Item Contents Unit
(1) | Module Outline 134(H)*190*5.3(V) mm
(2) | LCD Active area 94.2(H)*150.72(V) mm
(3) | Dot Number 800 RGB*1280 /
(4) | Dot size 0.11775%0.11775 mm
(5) | LCD type TFT Transmissive /
(6) | Display Color 16.7M /
(7) | Viewing direction Free /
(8) | Backlight Type 20Chip-White LEDs /
(9) | Power Supply 3.3(TYP) \%
(10) | Drive IC ILI19881C-04 /
(11) | Interface FPC 0. Smm_Pitch 30pin /
(12) | Interface type MIPI interface /
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3.Mechanical D
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4.Interface Pin Connection
Connectors required:30S_FPC0.5-18 generation H2.5 hatchback

type,
LCM interface Pin:

No. Symbol 110 Function

1 NC - Not connect

2 LCD-RES I RESET PIN

3 NC - Not connect

4 NC - Not connect

5 NC - Not connect

6 NC - Not connect

7 GND P Ground

8 DOP 110 Positive MIPI differential data input
9 DON 110 Negative MIPI differential data input
10 GND P Ground

11 D1P I Positive MIPI differential data input
12 D1N I Negative MIPI differential data input
13 GND P Ground

14 CLKP I Positive MIPI differential clock input
15 CLKN I Negative MIPI differential clock input
16 GND P Ground

17 D2P I Positive MIPI differential data input
18 D2N I Negative MIPI differential data input
19 GND P Ground

20 D3P I Positive MIPI differential data input
21 D3N I Negative MIPI differential data input
22 GND P Ground

23 IOVCC P Power Supply(3.3V)

24 VCI P Power Supply(3.3V)

25 GND P Ground

26 LEDA P Backlight+

27 LEDA P Backlight+

28 GND P Ground
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29 LEDK P Backlight-
30 LEDK P Backlight-
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 VDD -0.3~7.0 \Y

6. Electrical Characteristics

Item Symbol |Condition Min. Typ. Max. Unit
Power supply VCI - 2.5 3.3 6.6 \Y
H level Vu—n 0.7*VCI - VCI \Y%

Logic input

signal Voltage L level Vi -0.3 0.3*VCI A%

7. Backlight Characteristics

Item syb | Min | Typ | Max | Unit Condition
Voltage (LED A) A% 13.5 15 16.5 \Y% [F=80mA(20m
Luminance(module) Lv - 300 - cd/m2 | A/LED)
Number of LED - 20 pcs -
LED life-span - (20000) - - Hrs -
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8.Timing Characteristics

8.1 AC Characteristics

8.1.1 high speed mode — clock timing

CLKP/N lanes can be driven to the High Speed Clock Mode (HSCM) when CLK lanes start to function between
HS-0 and HS-1 State Codes. The only entering possibility is from the Low Power Mode (LPM, LP-11 State Code)
=>LP-01 => LP-00 => HS-0 => HS-0/1 (HSCM). This sequence is illustrated below.

HSCM
Termination Resistor -
LPM is enable doa)
LP:11 HS-1
——
CLKP e 1 -1 = S—
CLKN

CLKN ——

LP-11 HS-0 .| HS-01 _

Figure 9: From LPM to HSCM

The mode change is also illustrated below.

Mode Change ——»

Figure 10: Mode Change from LPM to HSCM

The high speed clock (CLKP/N) starts before high speed data is sent via data lanes. The high speed clock
continues clocking after the high speed data sending is stopped.
The burst of the high speed clock consists of:

e Even number of transitions

e Start state is HS-0

e End state is HS-0
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8.1.2 high speed mode — clock/data timing

_tps o, o o« s

. Specification .
Signal Symbol Parameter MIN TYP | MAX Unit | Notes

Dn PIN tDS Data to Clock Setup time | 0.15*UI Ul

{n=0,1,2 and 3) tDH Clock to Data Hold time | 0.15%UI ul

8.1.3 high speed mode — rising and falling timing

torreux toAToLk

_ DSI-CLK+/-,
DSDO+/-

Full HS Swing Voltage

Specification
Parameter Symbaol Conditions NN m‘rrp MAX Unit | Motes
Differential Rise Time for Clock toamcLK CLEP/MN 150pS 0.3*UI 2.3
Differential Rise Time for Data toRTDATA DnPIN 150pS 0.3*ul 1,23
Differential Fall Time for Clock toFTcLK CLKPIN 150p3S 0.3*UI 2.3
Differential Fall Time for Data toFToaTA DnP/N 150pS 0.3*Ul 1,23

Mote 1: Dn =0,1,2 and 3
Note2: The display module has to meet timing requriements,which are defined for the fransmitter (MCL) on MIPI
D-PHY standard.
MNote3: DS-CLK+ = CLKP
DSI-CLK- =CLKN
DSLD0+ =DOP
D5i-DO- =DON
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8.1.4 Low Speed Mode - Bus Turn Around

MCU is Controlling Control Change | Display Module is Contrelling
Tiesm Turesa Tirxm Tirxp Tirn
DSI-D0+
e o et R T e e
osI-00 \\ N f'_ ",_ TT4_SURED ’ !
\1 'J ._\- ‘r
1\. _____ _..‘ '..'-.-.....---.-.--....---.... i II,-"‘I
—_— .
LP-11 LP- 10 LP- 00 LP- 10 LP- 00 LP- DO LP- 00 LP- 10 LP-11
Tra_GETD
T DSI-DO+
DsI-DO-
Bus Tumaround (BTA) from MCU to display module Timing
Display Module is Controlling Control Change MCLY {5 Controlling
Tirsn Tirxn Tiewn | Tra_Goo Turxm | Tirwm
DSI-DO4 momimlem o mhmimome oy e
DsI-D0- \ S / ' i /
\ b I " /

—— i —

LP-11 LP-10 LP- 00 LP- 10 LP-00 LP-00 LP- 00 LP- 10 LP- 1%

T DsI-DO+
D5I-D0-

Bus Tumaround (BTA) from Display module to MCU Timing

Specification
Signal | Symbol Parameter N TYP MAX Unit | Notes
Length of LP-00,LP-01.LP-10 or LP11
RN, | periods MCU to Display Module o0 7 s !
Length of LP-00,LP-01,LP-10 or LP11
il i periods Digplay Module to MCU - S - !
DOP/MN | Tra_suren T e me.Dl'Isplay o Tirxo 2* Trxp ns 1
starts driving
DOP/N | T eem | Time to drive LP-00 by Display Module | 5° Tierxo ns 1
DOPIN | Tracon Time to drive LP-00 after turnaround A5 Tunn NS §
request -MCU

Note 1: DOP = DSI-DO+, DON = DS-D0-
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8.1.5 Data Lanes from Low Power Mode to High Speed Mode

Preparaticesfrom Low Fower Mode 1o High Speed Mods [ TiaTe s o e repsisier]

HsoT
Tir Trasmemi
i I.- o W -'. II--—\.I Ir"" -'.,l'_'. _.'. = -\-l = I.---ul A -1.. = -|I ."_. ."- --'. .-h. = “. = — -

e "L EORU ¢ :*,\ .oyt RUELRY 2 %3 & F OFE X OE %

STVRCA T WA L WL R WA R WA U W N (| S W LWL W A T CLiP
P T, m
Vazrsnya I: Il

i | -
1 —_— essssEs
Vi 0 | | [ B N VS GO SO A | 1 .'
E“H IL.--. ____l____ Jmme mmm——— - i 'n—-'l'\---' R— DN i —
. a1 2.0 | g B n=i12and3
Toe srme TeSumchroni
Tis 5 £ b pnomind
Lorw Power Mods Disahle R Line Termination High Speed Mode, Enabile R Line Termination
Data Lanes from Low Power Mode to High Speed Mode Timing
S ificati
Signal | Symbol Parameter - F"WP ""mx Unit | Notes
DOP/N Tiex Length of any Low Power State Period 50 ns 1
Ti to drive LP-00 to for HS
DOPIN | THserepare | o e o Crve i 40+4"U 85+6°Ul | nS 1
Transmission
Time to enable Data lane Receiver ling
DOP/N | THsTrEm-En | termination measured from when Dn 35+4"UI ns 1
crosses VILMAX
Note 1. Dn =0,1,2 and 3

8.1.6 Data Lanes from High Speed Mode to Low Power Mode
High Speed Dam
Transnussion

Tror

The st load bie

This

Tis xmr
HS-(hor HS-1

Low Power Mode,
High Speed Mode, Enabde Rx Line Termination Disable Rx Linve Temunaticon
Note:

CLEP.Dop ——-=r—-—--
If the last load bit 15 HS-1, the ransmitter changes fram HS-1 to HS-0. CLEXN, Dui
11 the last load bit 1s HS-0, the wansmitter changes from HS-0 to HS-1.

Data Lanes from High Speed Mode to Low Power Mode Timing

10
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Signal | Symbol Parameter ] Unit | Notes
v i MIN | TYP | MAX

Time-Out at Display Module to
ignore transition period of EoT
DOPN | Tuseur | Time lo drive LP-11 after HS burst 100 nS 1
fNote 1: On =0,1,2 and 3

DOPMN Ths-sF 40 55+4*UI ns 1

8.1.7 DSI Clock Burst — High speed mode to /from Low Power Mode

Termmmnation Resaston s enalile

Temumstion Resisior is disable CLEP = msmemomen
' | T T b T E:
/ A II'. CLE THRM B CLEN ——
Vi ruxomy \
CLEF ] \ R T
CLEN R ) - : F— [—
HE e e ek
Tos st Teierian Vs w3y Tirx Tevw nswant  Toik cemo Toimeune
50 HE-0 n - ;
= 1 | 1 ! H=-4 HE-IV1

Hx-1

Vi preaaa

Dap \
Dn‘.v - III
n=0 12,3
Clock Lane —High speed mode to / from Low Power Mode Timing
Signal | Symbol Paramater I Unit | Notes
g sl MIN | TYP | MAX
Time that the MCU shall continue sending HS
CKP/M | Tcespzt | clock after the last associated Data Lanes BO+52°UI ns
has transitioned to LP mode
Time to drive HS differential state after last
CKPMN | Teoik-ma : i 60 ns
payload clock bit of a HS fransmission burst
CEP/N Tusear | Time to drive LP-11 after HS burst 100 ns
CKPIN Towerrer | Time lq l:lpn.re LP-00 to prepare for HS 18 95 ns
SRE fransmission
CKPIN TeLk-TERM- TImq-ou_l at Clock Lane to enable HS 18 S
EN termination
Tevk-prer . 4 "
CKPIN | are+Tox Mlmmum lead HS-0 drive penod before 200 G
starting Clock
2ERD
Time that the HS clock shall be driven prior to
CKP/MN | Towkere | any associated Data Lane beginning the a*ul ns
transition from LP to HS mode

11
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8.2 Reset timing
Sharter than Sus
RESET — \,ﬂ,
tRESET
Internal T inl :
5 Maormal Operation Resetting Initial condition
tatus \_(Default for H/W RESET
Condition : Ta =257
Specification
I I P i N
Signal | Symbal arameter Description MIN | TYP | MAX Unit otes
tRESW Reset "L pulse width 10 usS 1
When reset applied 5 ms 2
RESET tRESET Reset complete time during Sleep In r"!'mde
When reset applied 120 ms 5
during Sleep Out mode
Note 1: Spike due fo an elecirosiatic discharge on RESET line does not cause imeguiar system reset according fo
the table beiow.
RESET Pulse Action
Short than 5us Reset Rejected
Long than 10uS Reset
Between 5us and 10uS Reset Start

Note 2: During the resefting period, the display will be blanked ([ The display is entering blanking sequence, which
maximum time is 120ms, when Reset Starts in sleep out mode. The display remains the blank state in sleep in
mode) and then return to Default condition for HAW RESET.
Note3: During Reset Complete Time, values in OTP memory will be latched fo infernal register during this period.
This ioading is done every time when there is HW RESET complefe tima{tRESET) within Sms after a rising
edge of RESET.

Noted: Spike Rejection also applies dunng a valid resef puise as shown balow:

—_— i
RESET Reset is accepted
105
RESET Less than 20ns which positive spike will be rejected
— —
Jous

Note5: It is necessary to wait Smsec affer releasing RESET before sending commands. Also Skeep Out command
can not be sent for 120msec.

12
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9. Initial Code

Please consult our technical department for detail information.

Xinli Optronics Co., Ltd

10. Electro-Optical Characteristics
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Item Symbol Condition Min Typ Max | Unit | Note
Response time Tr+Tf 6 =0° - 30 40 ms 4
Uniformity § &=0° - 80 - % 7
(Five point) WHITE | 1a=25C
Contrast ratio Cr 600 800 - - 35
Surface Luminance Lv - 300 - - 3,7
(Without CTP)
& =90° 70 80 - deg 6
Viewing angle range 0 G=270° 70 80 - deg
ad=0° 70 80 - deg
& =180° 70 80 - deg
Rx TBD. | TBD. | TBD.
Ry TBD. | TBD. | TBD.
Color Gx TBD. | TBD. | TBD.
chromaticity ( CF Gy TBD. | TBD. | TBD. 7
only, light source 0=b=0°
is C light, CIE Bx TBD. | TBD. | TBD.
1931) By TBD. | TBD. | TBD.
Wx TBD. | TBD. | TBD.
Wy TBD. | TBD. | TBD.

Note 1: Ambient temperature=25C+2C

Note 2: 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).

13
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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.

&

100%
90%

asuodsal [eondo

10%

0%

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.

14
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Normal:
0 =0- 12 O’clock
o  1=180

b =270 / , / =90
9 O’clock / / 3 O’clock

[ Ve
\_/'.»
) E
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

<

>\

Active Area

........... OP4O .

A:5mm B:5mm H,V: Active Area
Light spot size A=7mm, 500mm 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)

15
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11. Quality Assurance

TBD.

12. Reliability Test

This standard reliability test is done only for the first lot of MP products.

s HhxasraRrRLa /MPIPLUS

MIPI Touch Displays

Customer and supplier must hold a discussion if other reliability test is requested

by customer.

NO. | Test Item Description Test Condition
High temperature | Endurance test applying the high
1 g P pplying g. 80°C 240 H
storage storage temperature for a long time
Low temperature | Endurance test applying the
2 P PPN _ 30°C,240H
storage low storage temperature for a long time
High temperature | Endurance test applying the electric stress
3 sy _ PPN _ 70°C,240H
operation under high temperature for a long time
Low temperature | Endurance test applying the electric stress .
4 _ . -20°C,240H
operation under low temperature for a long time
. Endurance test applying the high .
High temperature 60°C,90% RH,
5 o temperature
/humidity storage ) o ) 240H
and high humidity storage for a long time
Endurance test applying the low
and high temperature cycle
6 Temperature Cycl | -30C«— —25TC «— —807C -30°C/80°C,
e (Non operation) | 30min 5min 30min 100 cycles
one cycle

16
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13. Precautions for Operation and Storage

1. Precautions for Operation

(1)Since LCD panel made of glass,in order to prevent from glass broken or color
tone change,please do not apply any mechanical shock or impact or excessive
force to it when installing the LCD module.

(2)If LCD panel is broken and liquid crystal substance leaks out and contact your

skin or clothes,please immediately wash it off by using soap and water.

(3)The polarizer on the LCD surface is soft and easily scratched.Please be careful
when handling.

(4)If LCD surface becomes contaminated,please wipe it off gently by using
moisten soft cloth with normal hexane,do not use acetone,ketone,ethanol,
alcohol or water.If there is saliva or water on the LCD surface,please wipe it off
immediately.

(5)When handing LCD module,please be sure that the body and the tools are
properly grounded.And do not touch I/F pins with bare hands or contaminate I/F
pins.

(6)Do not attempt to disassemble or process the LCD module.

(7)LCD module should be used under recommended operating conditions shown
in chapter 6 and 7.

(8)Response time will be extremely slower at lower temperature than at specified
temperature and LCD will show different color when at higher temperature.The

phenomenon will disappear when returning to specified condition.

(9)Foggy dew,moisture condensation or water droplets deposited on surface

and contact terminals will cause polarizer stain or damage,the deteriorated
display quality and electrochemical reaction then leads to the shorter life time
and permanent damage to the module probably.Please pay attention to the
environmental temperature and humidity.

2.Precautions for Storage

(1)Please store LCD module in a dark place,avoid exposure to sunlight,the light
of fluorescent lamp or any ultraviolet ray.

(2)Keep the environment temperature at between 10°Cand 35 C

and at normal humidity.Avoid high temperature,high humidity or temperature

below 0C.

(3)That keeps the LCD modules stored in the container shipped from supplier

before using them is recommended.

17
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(4)Do not leave any article on the LCD module surface for an extended period of
time.

3.Warranty period
Warrants for a period of 12 Months from the shipping date when stored or used

under normal condition.

14.Package Specification
TBD.

18





