I D AEABEREERL A
Xinli Optronics Co., Ltd

>IN L

SPECIFICATION %

PRODUCT NO. : TCXT70014B /\)
VERSION : Ver1.0 4
ISSUED DATE : 2023-02-08

O°
This module uses ROHS material ()

FOR CUSTOMER: _ Q

[J: APPROVAL FOR SPECIFICATION

m: APPROVAL FOR SAMPLE x/
DATE f‘@ APPROVED BY

Reviewed by Organized by

CEANGEC METT
N2,

1.Xinli Optoelectronics reserves the right to make changes without further notice to any products herein to
x 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 Optoelectronics’ permission.
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1. Record of Revision

Revision

Description

Date
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Initial Release
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2. General Description and Features
The 7.0 inch Module named TCXT70014B is a-Si TFT-LCD module,It is

consisted of TFT-LCD Panel,

Features of this product are listed in the following table.

Driver IC, one FPC and one Back-Light unit.

NO Item Contents Unit
(1) | Module Outline 166.1 x 106 x 7.5 mm
(2) | LCD Active area 152.4 x 91.44 mm
(3) | Dot Number 800x 3(RGB) x480 / V
4) | Dot size 0.1905(W)x 0.1905(H) mm
(5) | LCD type TFT Transmissive, Normal Black |/ ﬁ
(6) | Display Color 16.7M s
(7) | Viewing direction ALL P O O’clock
(8) | Backlight Type 16-chip LED \ /
(9) | Power Supply 33(TYP) \%
(10) | Interface FPC 0. Smm_Pitch 60 pin /
(11) | Interface type RGB interface /
(12) | Module weight TBD ~ \'ﬁ g

./\/U
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4. Interface Pin Connection
4.1 LCM: The Connector recommended model is IMSA-12001S-60Y903 .

NO Symbol | Level Description
1 GND P GND
2 NC - Keep floating
3 VDD P External main and 1I/O power supply ;
Power 3.3V &)
4 RO I TTL Red date
5 R1 I TTL Red date
6 R2 I TTL Red date
7 R3 I TTL Red date
8 R4 I TTL Red date ﬂ_
9 R5 I TTL Red date
10 R6 I TTL Red date
11 R7 I TTL Red date P &)
12 GO 1 TTL Green date R
13 G1 | TTL Green date )
14 G2 1 TTL Green date
15 G3 | TTL Green date .
16 G4 I TTL Green date /‘
17 G5 I | TTL Greendate )
18 G6 I | TTL Green datf & ,
19 G7 I TTL Grén datd,_/
20 B0 I TTL Blu e
21 B1 I TTL Blye dat
22 B2 I TTQ%:L te
23 B3 | date
24 B4 1 &%Bl'ue date
25 BS I f‘_ Blue date
26 B6 1N, | TTL Blue date
27 B7 3 1_ D] TTL Blue date
28 DCLK Clock Singal
29 DE 1 Data Enable
30 g: P External main and 1I/O power supply ;
Power 3.3V
31 ’ P External main and 1I/O power supply ;
L Power 3.3V
NC - Keep floating
33 RESET I Global reset pin
(Default high), active low.
w STBYB I Standby mode setting pin (Default high), active
low.
35 SHLR I Horizontal scan direction
V (Default high)
36 VDD P External main and 1/0O power supply ;
Power 3.3V
37 UPDN I Vertical scan direction
(Default high)
38 GND P GND
39 GND P GND
40 NC/FAIL_DET 0] For test, customer must Keep floating

Xinli Optronics Co., Ltd Page 5 of 18
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41 NC - Keep floating

42 SDA I Serial interface address and data input/output for
SPI interface,
If not use ,Leave this pin open

43 SCL I Serial interface clock input for SPI interface,
If not use ,Leave this pin open

44 CSB I Serial Interface chip enable signal for SPI
interface.
SPI_CSB=0: Selected (Accessible).
SPI_CSB=1: Not selected (Inaccessible).
If not use ,Leave this pin open

45 ATREN I Enable auto reload OTP /EEPROM every
60frames
Active high:enable auto reload ﬁ
OTP/EEPROM-->OTP mode pull hi ®
Active low:disable auto reload
OTP/EEPROM-->initializatign mom low
If not use ,Leave this pin ope )

46 NC - Keep floating

47 VDDOTP P Power input for OTP programming (8.6V=0.1V).
Leave this pin open op#onnect it to VDD when not
programming OTP

48 NC - Keep floating ~» v

49 VDD P External_main g@nd I)O power supply ;
Power 3.

50 NC - Keep ﬂoa’t%/

51 GND P GND

52 GND P G hd

53 GND P |G\m Y

54 VDD P Wnal main and I/O power supply ;
Power 3.3V

55 NC l - Keep floating

56 NC J’\i) Keep floating

57 VDD External main and 1I/O power supply ;
Power 3.3V

58 N - Keep floating

59 D P GND

60 B I Enable built-in self test (BIST) function,
If not use ,Leave this pin open

e[@gion of scanning mode

SHLR UPDN Date shifting

VDD VDD Left to Right, Up to Down(default)
VDD GND Left to Right,Down to Up
GND VDD Right to Left, Up to Down
GND GND Right to Left, Down to Up

Xinli Optronics Co., Ltd
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4.2 B/L: The recommended model of FPC Connector is 101¢38-20( .
NO | Symbol | Level Description

1 LEDA P LED Anode power supply

2 LEDK1 P LED cathode power supply

3 LEDK2 P LED cathode power s

4 [LEDK3 P LED cathode powessupply”

5 NTC1 1/0 heat sensor )

6 | NTC2 1/0 | heat sensor® , k/

-
O

g

Block Diagram

Al

cell

/\ 800RGB * 480
V source + Tcon *1

N

VGH=19V VGL=-11V
Fuse
Vin 3.3v| TTL8bit | input signal

FPC interface ( 60 PIN)

gate IC *1
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6. Maximum Rating

Item Symbol Rating Unit
Operating temperature Top -30to 85 C
Storage temperature Tst -40 to 90 T
Power supply VDD -0.3~4.0 A%
Relative humidity (Storage) RH <95%; @25C -

NOTE:

1.If the module was used these absolute maximum ratings as above, it may be
damaged permanently. Using the module within the following electrical characteristic
conditions are also exceeded, the module will malfunction and cause poor reliabiliﬁ.
VDD>GND must be maintained.

2.The actual test values of high temperature/humidity storagcis:) 9g%RH.

7. Electrical Characteristics %
Vo

Item Symbol | Min. | Typ. | Max. | Unit Condition
Power supply VDD 3.0 . N 3.6 \% -
7
Logic input H level Vi - VDD A" -
signal Voltage| L level Vu - 0.3*VDD| V -
Logic output | H1evel v - VDD | V -
signal Voltag L level VOL) X 0 - 0.4 v -

Note 1: Operating te@ure 25°C, humidity 55%RH.

N\
\%
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8. Backlight Characteristics
8.1 Backlight Driving Conditions

Item syb [ Min Typ Max | Unit | Condition
Voltage \%i 13.5 15 16.5 \Y Notel
Number of LED - 15 pcs -
Power Consumption | PWF 3240 3600 3960 mW -
LED life-span - 20000 - - Hrs -
Note 1: The LED Supply Voltage is defined by the number of LED at Ta=25C arfhF
=240mA(3string) H\)

T T T K3
R o B I !

T e e
A oo K2 Oo

A A A A A @

NTC

NTC 1 Ca NTC2

BACKUGHTCH{NH(&%GRAM
LED: 5 X 3 N5 PCS

O

8.2 De-Rating
The LED string has a NTC t @tbe ambient temperature of LED string.
LED power de-rating has%‘\ t 70°C linear down to PWM 30% at 85°C before
switching off,see graphragbelow.

Derating Test

120%
& 100% /\

80% /
V EiE Derating @70°C
ambient temp
x 40% ”’;

209%

PWM(%)

0%
25 35 45 55 65 (=] 8bH 95

Ambient temperature
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8.3 NTC
Please make sure the temperature of NTC is below 100C
NTC temperature VS. resistance:

TEMP. R-low R-center R-high
(deg.C) (k ohm) (k ohm) (k ohm)
-40 188.0202 195.6520 203.5731

39 177.8044 1849171 1922951
38 1682141 1748452 181.7195
37 1592069 1653910 171.7981
-36 1507435 1565125 1624860
35 1427877 1481710 1537418
34 1353055 1403304 1455274
33 1282659 1329576 137.8071
32 1216397 1260215 130.5481
31 1154001 1194936 123.7198
-30 109.5221 1133471 117.2940
-29 103.9894 107.5649 111.2522
28 987725 1021155 1055611
27 93.8512 96.9776 100.1981
26 892071 921315 95.1423
25 84.8227 87.5588 90.3741
-24 80.6819 83.2424 85.8755
223 76.7698 79.1663 81.6295
22 73.0722 753157 77.6204
221 69.5761 71.6768 73.8336
20 66.2694 68.2367 70.2554
-19 63.1477 64.9907 66.8807
-18 60.1923 61.9190 63.6889
-17 57.3933 59.0113 60.6689
-16 547415 562579 57.8105
-15 52,2283 53.6496 55.1040
-14 49.8456 511779 52.5406
-13 47.5859 48.8349 50.1117
-12 45.4422 46.6132 47.8097 .
-11 43.4078 44,5058 45.6271
-10 414765 425062 435570
-9 39.6345 40.5997 41.5843
-8 37.8855 38.7905 39.7131
-7 36.2244 37.0729 37.9374
-6 34.6461 35.4417 362519
-5 33.1462 33.8922 34.6515
-4 31.7202 324197 33.1313
-3 30.3641 31.0200 31.6869
2 29.0740 29.6890 30.3140
-1 27.8465 28.4231 29.0088
0 26.6780 272186 27.7675
1 25.5690 26.0760 26.5904
2 24.5123 24.9877 25.4698
3 23.5052 23.9509 24.4026
4 22.5450 22.9629 23.3861
5 21.6294 220211 224175
6 20.7560 21.1230 21.4944
7 19.9227 20.2666 20.6143
8 19.1273 19.4495 19.7751
9 18.3680 18.6698 18.9745
10 17.6430 17.9255 182107
11 16.9494 172139 174807 .
12 16.2870 16.5344 16.7840
13 15.6541 15.8856 16.1189
14 15.0493 15.2658 15.4838
15 144712 14.6735 14.8772
16 13.9184 14.1075 142977
17 13.3898 13.5664 13.7439
18 12.8841 13.0489 132145
19 12.4002 12,5540 127084
20 11.9371 12.0805 12.2244
21 11.4945 11,6281 117621
22 11,0703 11,1947 113195
23 10.6637 10.7795 10.8955
24 10.2738 10.3815 10.4892
25 9.9000 10.0000 10.1000
26 9.5343 9.6342 9.7342
27 9.1838 9.2835 9.3833
28 8.8477 8.9470 9.0465
29 8.5254 8.6242 8.7234
30 8.2162 8.3145 8.4132
31 7.9204 8.0181 8.1162
32 7.6367 7.7337 7.8312
33 7.3647 7.4609 7.5576
34 7.1038 7.1991 7.2951
35 6.8534 6.9479 7.0430
36 6.6131 6.7067 6.8009
37 6.3825 6.4751 6.5683
38 6.1611 6.2526 6.3449
39 5.9485 6.0390 6.1302
40 5.7443 5.8336
41 5.5474 5.6357
42 5.3582 5.4454
43 5.1764 5.2623
44 5.0015 5.0863
45 4.8333 4.9169
46 46715 4.7539
47 4.5159 4.5971
48 4.3661 4.4461
49 4.2220 4.3008
4.1609
4.0262
3.8964

3.7714
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91 1.1966 1.2343 1.2730
92 1.1647 1.2016 1.2396
93 11337 11700 1.2073
94 1.1037 1.1393 11760
95 1.0746 1.1096 1.1456
96 1.0464 1.0807 11161
97 1.0190 1.0528 1.0875
98 0.9925 1.0256 1.0598
99 0.9668 0.9993 1.0328
100 0.9419 09738 1.0067
101 09179 0.9492 0.9816
102 0.8946 0.9254 0.9571
103 0.8720 0.9022 0.9334
104 0.8501 0.8798 0.9104
105 0.8288 0.8580 0.8881
106 0.8081 0.8368 0.8664
107 0.7881 0.8162 0.8453
108 0.7686 0.7963 0.8248
109 0.7497 0.7769 0.8049
110 0.7313 0.7580 0.7856
111 0.7135 0.7397 0.7668
112 0.6962 0.7219 0.7485
113 0.6793 0.7046 0.7308
114 0.6630 0.6878 0.7135
115 0.6471 0.6715 0.6968
116 0.6316 0.6556 0.6805
17 0.6166 0.6402 0.6646
118 0.6020 0.6252 0.6492
119 0.5878 0.6106 0.6342
120 0.5740 0.5964 0.6196
121 0.5606 0.5826 0.6054
122 0.5476 0.5692 0.5916
123 0.5349 0.5562 0.5782
124 0.5226 0.5435 0.5651
125 0.5106 0.5311 0.5524
126 0.4990 0.5191 0.5401
127 0.4876 0.5074 0.5280
128 0.4766 0.4961 0.5163
129 0.4658 0.4850 0.5049
130 0.4554 04742 0.4938 .
131 0.4452 0.4637 0.4829
132 0.4352 0.4535 0.4724
133 0.4256 0.4435 0.4621
134 0.4162 0.4338 0.4521
135 0.4070 0.4243 0.4423
136 0.3981 04151 0.4328
137 0.3894 0.4062 0.4236
138 0.3810 0.3974 0.4146
139 0.3727 0.3889 0.4058
140 0.3647 0.3807 0.3972
141 0.3569 0.3726 0.3889
142 0.3493 0.3647 0.3808
143 0.3419 0.3571 0.3729
144 0.3347 0.3496 0.3651
145 0.3276 0.3423 0.3576
146 0.3208 0.3352 0.3503
147 0.3141 0.3283 0.3431
148 0.3076 0.3215 0.3361
149 0.3012 0.3150 0.3293
150 0.2950 0.3085 0.3227
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9. Timing Characteristics
9.1 Timing Characteristics

Synchronization method should be DE mode.
Table 6 Interface Timings

Parameter Symbol Min. Typ. Max. Unit
DCLK Freguency FDCLK (24.2) (24.9) (38.9) MHz
Horizontal valid data thd (800) DCLK
1 horizontal line th (829) | (842) | (1040) DCLK
Vertical valid data tvd (480) H
1 vertical field tv (487) (493) (624) H
Frame Rate FR - (60) Hz

Note1: HT * VT *Frame Frequency=38.9 MHz
Note2: H Blanking Time and V Blanking Time can not be changed at every frame.

CLKIN

Data

Towl Tewh

i \_R‘. T ” "\L 2 // \

DEN
CLKIN \\ T/ N\
— ",
VSD *
HSD \:]l
'Ivs\.l p t.—

Figure 9 Timing Characteristics

9.2 Input setummyement

Parameter Symbol Unit Min. Typ. Max.

DCLK period j - ns (16.67) - (190)

DCLK duty ratio (9 % (40) (50) (60)
p Data setup time j ns (5) - S
A Data hold time Tong ns (5) - p
VS/POL setup time Beq ns (5) > -
)t VS/POL hold time T ns (5) : -
HS/DIO setup time T ns (5) 5 =
HS/DIO hold time T ns (5) a -
DE/LD hold time | ns (5) - -
DE/LD hold time Ten ns (5) i -

Xinli Optronics Co., Ltd
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9.3 Power ON/OFF Sequence

1.Interface signals are also shown in the chart. Signals from any system shall be Hi
resistance state or low level when VDD voltage is off.

2. When system first start up, should keep the VDD high time longer than 200ms,
otherwise

may cause image sticking when VDD drop off.

Ti

iﬁ! G0%
I
VCC 10% i

L)
RESET
o]
 ——
STBYB { .
! 4 ., T3 3
m |
177
6 =
=
BackLight
Figure 11 Power Sequence
Table 8 Power Sequencing Requirements
Parameter Symbol Min. Typ. Max. Unit
VCC Rise Time T1 (0.5) - (10) ms
VCC Good to RESET pull H T2 (10) - - us
RESET pull H to STBYB pull H T3 (16) - - ms
VCC Good to Signal Valid T4 (0) - (50) ms
Signal Valid to STBYB pull H T5 0) (10) - ms
STBYB pull H to Backlight Power On T6 (200) - - ms
Backlight Power Off to STBYB pull L T7 (200) - - ms
A | STBYB Pull L to Signal Disable T8 (50) (67) (83) ms
'\ STBYB pull L to VCC Power off T9 (50) (67) (83) ms
RESET pull L to VCC Power off T10 (10) - - us
VCC Fall Time T11 (0.5) - (30) ms
% VCC Power off T12 (500) - - ms

Xinli Optronics Co., Ltd Page 13 of 18
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10. Electro-Optical Characteristics

Item Symbol | Condition Min Typ Max | Unit | Note
Response time Tr+Tf 25C - 25 35 ms 4
Contrast ratio Cr 6 =0° 300 1000 . - 3,5
Surface Lumi L >0
urface Luminance v Ta=25C 800 - - - 3&
g =90° 80 85 - d
Viewi I
iewing angle range 0 5 = 270° 80 85 . deg ¢
@ =0° 80 85 - deg
Z—180° | 80 | 85 | aedy
J
X TB!a
White O deg
Y {SD )
Color filter x TBD
chromaticity (X, y) Red deg
Y TBD
1=0=0 D 04
X > 00T 1pp '
Green o deg -
Y x/ TBD
X TBD
Blue deg
Y (‘\ TBD
e
NTSC Ta=25C 65 70 - % 7

Note 2: To be measured in
Note 3: To be

.
Note 1: Ambient temperxe:; 42°C

ark room with backlight unit.

measur,
luminance me A,Jafter 10 minutes operation (module).

the center area of panel with a viewing cone of 1 by Topcon

50cm

S

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%

Xinli Optronics Co., Ltd
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and 90% of amplitudes.
Refer to figure as below.

A
o - -
= b o White
o 100% X L H
® RN e
& W% |memssnanas A= -
& P :
= i ] ]
Q 1 ' )
= b !
7] Vi ,
= Black ! ! :
— ! ]
10% |=======-=-- R Sttty e i
0% i -
S
o b
Note 5. Definition of contrast ratio: Y
Contrast ratio is calculated with the following formula: O

Photo detector output when LCD is at “WH§ge” 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 contéast rrtlo is greater than 2, for TFT
module the contrast ratio is greater than 10. The an e determined for the
horizontal or x axis and the vertical or y axis espect to the z axis which is normal

to the LCD surface. Q
@,
&) A 12 O’clock

0 b=180

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

6 O’clock
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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

<

>\

Active Area

___________ OMO :

el
T

A:5mm B:5mm H,V : Active Area
Light spot size £=7mm, 500mm distance ffom the LCD surface to detector lens
measurement instrument is TOPC@N’s luiinapCe meter BM-7A

Uniformity definition= [min of Spoint/maxﬁﬁoints]xloo%
h

Lv = Average Surface Luminance Wit}@, ipe pixels (Ps)

N\
\%
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11. Reliability Test

This standard reliability test is done only for the first lot of MP products.
Customer and supplier must hold a discussion if other reliability test is

requested by customer.

No. Test Item Description Test
Condition
1 High temperature | Endurance test applying the high | 90°C,500 H
storage storage temperature for a long
time \)
2 Low temperature | Endurance test applying the -40°C,500H
storage low storage temperature
for a long time ﬁ
3 High temperature | Endurance test applying the 85-500H
operation electric stress under high 6
temperature for a long time \
4 Low temperature | Endurance test applying the 0°C,500H
operation electric stress under low
temperature for a long e
5 High temperature | Endurance test applyi high | 60°C,90% RH,
/humidity temperature and idity 500H
storage storage foren long\
6 Temperature Cycl | Endurance %plying the low | -30°C/85°C,
e (Non and highs4gmpeature cycle 100
operation) -30°C@3°C «— —85C cycles
30— Smin——30min_
, \,_/ one cycle "

X0

W
é\/

Xinli Optronics Co., Ltd
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12. 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. b
(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. K)
(3) The polarizer on the LCD surface is soft and easily scratched.Please be carefu

when handling. l\)

(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.g

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 toglssgre groperly
grounded.And do not touch I/F pins with bare hands or contami I/.

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

(7) LCD module should be used under recommended operating cagditi
chapter 6 and 7.

(8) Response time will be extremely slower at lower t@ture than at specified

ns shown in

temperature and LCD will show different color when atNa#8hkr temperature. The
phenomenon will disappear when returning to specyfied cdndition.

(9) Foggy dew,moisture condensation or water droﬁ;}leposited on surface and
contact terminals will cause polarizer stain orz%?ge, the deteriorated display quality
and electrochemical reaction then leads to e shotter life time and permanent damage
to the module probably.Please pay attew@he environmental temperature and

humidity.

2. Precautions for Stora O
(1) Please store LCD module Ma dark place,avoid exposure to sunlight,the light of
fluorescent lamp or any ulfraviolehray.

(2) Keep the environmert erature at between 10°Cand 35 ‘Cand at normal
humidity.Avoid higl%rature,high humidity or temperature below 0°C.
en

(3) That keepg odules stored in the container shipped from supplier before
using them is r&go d.

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

3. Wapranty period

Wts for a period of 12 Months from the shipping date when stored or used
nd®r normal condition.

13. Package Specification
TBD
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