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172 f#k% (Product Specifications)

Mt ZER (Panel Type)

TFT LCD

Mtk )] ~) (Panel Size)

6. 53 inch

TR (Display Type)

Normal Black

T HER (Resolution)

1080 (RGB) x 2340 (dot)

S~ AE]EE (Dot Pitch)

21.45um X 64. 35um

TRt (color)

16. 7™M

LA (View Angle)

U/D/L/R: 80/80/80/80

WRIKE) IC (Display Driver IC) | FT8720M
P2 (Interface Type) MIPI

b 25 (TP Type) INCELL
fikBi 1C (TP 1C) FT8720M

#MEJR ) (Dimensions)

76.35(H) X 163.55 (V) X 2.64(T) (mm)

s [X R~ (Display area)

69. 5X 150. 58 (mm)

WiH 72 E (Module Brightness) 450cd/m?
fi g x5 2L Touch points 10

fi 4% 8¢ Touch Key Number 0

flok 5 5 ] A2 P A Version:
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i 4% (Product Drawings)
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3. O %E X (The Interface Definition)

W, CAD E4%

4. H 14 (Electrical Characteristics)

Preliminary

=t 1 ) g )
FocallTech FT8720

7. ELECTRICAL SPECIFICATION

7.1. Absolute Maximum Ratings

(AVDD = 4.5V - 6.5V, AVEE = 4.5V - -6.5V, VDDI = 1.65V ~ 1.95V, VDD_EXT=1.2v~1 5V Ta = -30°% - 87°¢)

Parameter Symbol ' Rating L unit | Mote
Power Supply Voltage 1 VDDI-VSS | N3=-+1895 v
Powar Supply Voltage 2 VODAM-VSS I 0.3~+195 v
Powar Supply Voltage 3 AVDDWVES 0.3~+65 v
Power Supply Vollage 4 VES-AVEE I 0.3~ +65 b _V
Power Supply Voltage 5 VDD_EXT-WSS HD3=~+15 v
input Valtage vt 03-VvDDBO3 v o
Operating Temperature . Topr I -3_0 & :Tﬂ F - _D.G_ >
Storage Temperature Tetg _ 55 = +110 . b

Mote1. The maximum applicable voltage on any pin with respect to 0V,

MNote2. Device is subject to be damaged permanently if stresses beyond those absolute maximum ratings listed above.

6/18



NISIN

]

Freinmnary

Focal lech FT8720

7.2. DC characteristic

7.2.1. Basic DC characteristic

{AVDD = 4.5V~6.5V AVEE = -4 5V~-5.5\VODI = 1.65V~1.85V, VDDO_EXT=1.2V-1.35V,Ta = -30°C ~ 87°C)

Parameter Symibol Conditions —— Unit  MNotes
MIN TYP IAK

Power & Operation Voltage
Analog Operating voltage AVDD Operating Voltage 4.5 55 6.5 W
Analog Operating voltage . AVEE . Operating Voltage [ 6.5 . 55 N :.5_ i W
Logic Operating voltage vDDI 110 supply voltage 1.65 1.8 1495 W
Digital Operating voltage

VDD_EXT | External Digital voltage 1.2 [y, 125 135 W
(4 power mode)
Hissl interface Operating voltage VDDAM MIPI supply voltaga 1.65 { 1.8 1485 W
input / Output Ny, .
Logic High level input voltage | WIH = " n.rﬂ;rnm [ 5 vVDDI v
Logic Low level input voltage . VIL . a_ h ¥ W33 I - —D.S‘UDDI W
Logic High level output voltage VOH 10H =-1.0mA p.a»vooi - vDDI W
Logic Low level output voltage VoL 9 10L = +1.0mA & ?S_E : N - 0.2vool W
Lnglc High lavel input current 1 IIH - IU‘EI= 'n.I'D_DI or ‘u"DDM.-'I_“ -_ - - - 1 j uA
Logie Low level Input current | nc I "Vin = VDDl or VDOAM -1 - - ud
VCOM Operation ' :
VCOMDC output voltage VCOM -a - -2.4 - 0.15 v
Source Driver 4 .\
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|
Source Driver
Gamma positive reference voltage YEMP VEMP<AVDD-0.3V 285 5 6.0 v | loading<=
- - 1 ; - 40pF!
Gamma negative reference voltage VGMN VEMN=AVEE+0.3V 6.0 - -2.85 v channal
Sourca outpul veltage VED - VGMN - VGMP -
. h" Sout >=+4.2V,
Cutput deviation voltage - - 30 mi
W dav Sout==+0.8Y
Source positive ou channel
¢ Fe R . +4 0=Sout=+0.8V - - 20 m
Soul <=4 2V,
Outpul deviation voltage - - 30 i
W dav Sout>=-0.8Y
(Source nagative oulpul channel)
-4 M=Soul=-08Y - - 20 i
Output offset valtage VorseT - - - 100 i
Reference Voltage
Internal reference voltage Vrer - 1.04 2.0 206 W
Imtemal reference vollage Veer TP - 3 4 4.4 A
Booster operation
@ FocalTech Systems Co., Lid. 142 JAN. 16, 2020
Proprielary & Confidential Praliminary Version 0.3
- ; Prelimina
~FocalTech ‘4
y SESRARS S FT8720
Range={ AVDD+AVDD)
Pump output voltage VGH - 18 v
~( 2xAVDD- AVEE)
Range=(AVEE+AVEE)
P utput volta WGL -18.0 - B vV
b e g ~( 2AVEE-AVDD)
Regulator outpul voltage VCL - -3 =35 -3.75 W

MNode 1. The maximum applicable voltage an any pin with respect to 0V

Noda2. Device s subject to be damaged permanently if siresses bayond those absolute maximum ratings listed above.
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7.2.2. MIPI DC character

DC characteristics for MIFI-DSI
{ Ta=-30°C ~ 87°C)
MIN

Power supply voitage for MIP1 Interface L ‘ '

Power supply voltage for MIP! interface | LVDSVDD - 11 12 13 v
EDI Ilptl Characteristics ﬂ:%\ A

Pad signal voltage range Wl - -50 - 1350 \ mf
Ground Shift VGNDSH . ol [N - 80 my
ILngcﬂ input threshold oW - " t_: % i N
Iquc 1 input threshod VIH 2 #80 F LVDSVDD m
Input hysteresis [ wver | N2 | N - | w
|LPDT Output Characteristics ( &w D

Orutput low level VOL = S Y- 50 m
Cuput high leval ' VO & - e 1] r 12 13 . y
[Loge 1 contention thresholkd VILCD MIN - 450 . LVDSVDD my
| Logic 0 contention threshoid | VIHCDMAX A 0 : 200 m
Output impedance of LPOT N\ 20LP 74X, 8@ | 100 125 ohm
|Hi-speed nmum%@ ,\ R\:-. 7

5n;e—encl input bow voltage VILHS - -4 - - mi
Sngeendinputhighvotage | VWS | - | - | - | 40 mw
mmu threshold for HS termination| |\ : ’ ’ 4 -
|Commen mode vollage VEMRXDC - 10 - 330 my
Differential h;;m owthreghold. % * | VDT E e E m
Differential input high threshold VIDTH - = = 0 my
Hi-speed transmit voltage Voo - 140 200 50 mv/
Differential input Impedeance . [ - &0 . 100 125 . ahim
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OiSisdin+k
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Full HE swing
_-_______I__ voltage
ok ¥
Figure: AC characieristics Tor MIFD3 Migh speed mode
7.32.2. DPHY Low power mode
1 r\i =
Parametar Symbal Paramater Uit |
N\ MIN MAX
Low Power mode
Length of LP=0Q, LP-04, LP«10 or LP
[0 |- Ol T 80 - -
LFEM 11 periods MPU Display Module o
0S| . T Length of LP-04, LP-01, LP-10 or LP 58 . . -
- «11 periods Display Modulg MPU
Time-out befors the MPU start [
DD+ Tiasunen Tuwun . DTiwsn | M
oy Ay |
Time to driwe LP<00 diis
DS 1D+ Tranern il o vy ey EXTypxn - E -
. Timetodrive LP-00afterturnaround
it Tiwcon 4XT & &
_|_ request = MPL L -
- Ratio of Tipy  Tpxn between MCU '
(i LA B TR Ratic T, i K| - a2
YL and display module
L - WLL o vl i i | e | iy Ml v b S bl Ty
<D (a=s
o L | | ‘ol
e # - —— - | | * R = *
u_-_._f-'--“‘: f--J-I I I ruu-uu---‘.-'
. - N |
ll | / 1 | | i f
\ : I i | I f
| i I . d Lo |
LF- - Ca L i L Call S J LFa I L Call - Pt -
I L
| Fosrm |

Figure: BTA from the MCU o the Display Module
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7.3.1. Reset timing characteristics

Short than Sus
RESX
Internal Initial Condition
Status {Default for W Reset)
VS5=0V, VDDI=1 65V to 3.6V, Ta = -30°C 1o 70°C
Symbol Parameter ‘mrm‘ujm‘m mkw Noo 4 Unit
B
10 - - |Resal applied aduring Skeep-in mode us
lresw *1) Resel low pulse width RESX
70 - = |Resal applied during Sieep-out mode ms
- - - 10 |Resel applied during Skeep-in mode ms
trEsT *2) Resat complete timea
- - - 120 |Resel apphed during Skeep-out mode ms

Table: Reset input timing

Mot 1. Spike due o an electrostatic discharge on RESX line does not cause irrnguhr system reset according to the table below.

e (AN N\ e

Betwean 5Sus and 10us

Shorter than Sus Reset Rejected
i
Longer than 10us | Resat
h . NYEZ Resat starts

(It depends on voltage and temperatune condition. )

Mote 2. During the resetting period, the display will be blanked (The display is entering blanking sequence, which maximum tme ks 120 ms,
whan Reset starts in Sleep-oul mode. The display remains the blank state in Skeap-In mode) and then retum 1o default condition for HAW reset.

Mote 3. During Resat complete time, ID1/1D21D3 and VCOM value in OTP will be latchad to internal register during this period. This loading

i dona every time when thera s HAY reset complate time (tIREST) within 10ms after a rising adge of RESX.
Mole 4. Spika Rejection alzo applies during a valid reset pulse as shown below.
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O S, SPURE MEPECEION S50 SaPPRES GUiimg & Vel M2SeL DURse @05 SO0 Doy

L 10us o |
™~ |
L 10us N
™ i |

Reset is accepted

—hij-(& Less than 20ns width positive spike will be rejected

Mote 5. Ui necessary to wait 10mseec after releasing RESX before sending commands. Also Sleep Out command cannot be sent for 120 meec.

& FocalTech Systems Co., Lid.

147

Proprietary & Confidential

5.0] FEPE 5206 i (Reliability Test Conditions And  Methods)

JAN. 18, 2020
Prafiminary Version 0.3
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6. JtEEZ% (Optical Characteristics)

TLOGSFYMCO01-00

u XIAMEN TIAMMA MICRO-ELECTRONICS

4 Electrical Specification

4.1 Absolute maximum ratings

LEDE=GND=0V, Ta = 25C

Item Symbol Min Typ Max Unit | Remark
AVDD 53 5.5 57 Vv
AVEE 57 3.3 5.3 v
Power Voltage

lovee 1.7 18 19 v

LED+ 216 22.4 23.2 v | LED
Operating Temperature | TOPR =30 75 e
Storage Temperatura TETG =40 B85 T

4.2 Recommended Operating Condition
AVDD=5V AVEE=-0V IOVCC=1.8V,GND=0V, Ta= 25T

Hem Symbol Min. Typ. Max. Unit | Remark
Logic Supply Voltage VIO 1.7 1.8 18 W
Analoq S v Volta WaP 53 5.5 57 W
| u =]
og Supply Voltag o = =% = =
Input Low Level WIL ] - 0.3° IOVCC | my i
a
Signal Voltage | High Level [ VvIH | 0.7*10OVCC | - IOVCC my/
Output Low Level | WOL 0 = 02 IOvVCC | WV
Signal Voltage . Noted
g ) High Lavel | VOH 0.8* IOVCC - IOWCC W
Notas | Signals include MIPI_DO0x, MIPI_D1:, MIPI_DZ:, MIPI_D3, MIPI_CLK=
I For D5l LP mode
[Note3' |signalsinclude RESET
|Ne-la4 Signats include TE, LED _PWM

14/18



NISIN

5 Optical Characteristics
Test condition + 1OVCC=1 .8V V5P=5.5V, VEN=-55V, Ta=251

- Value )
[tem Symbaol Condition i | Tyn | e Linit Mote
Luminance 2
(with lens) Bp =0 400 | 480 cdfm Note 1
th=0"
Uniformity ABp go | a5 | - o, |Mote zafﬁ'“ an
Left B B0 85 -
Wiewing Right B 80 B85 a
Angle Cr=10 deg Mote 3
Top Wt a0 85 -
Bottom Wa B0 B85 -
Contrast Ratio Cr a=0° 1200] 1500 | - - Mote 4
Responsa Time (withouf p=0°
3gamma@25” ) GTG 33 ms Mote &
0.65 + 0.0
= : -0.01
£ ¥ 0.33 + 0.01/
) = 0.0
Color X 0.30 +0.012
" Green - 0.02
Coordinate + 0.0
) B=0" 0.65 001 MNote &
of . = {Base on BL)
CE976 | X =0 0.15 +0.012
{with lans) i o i 1-0.02
X 0.298
White +f- 0.02
y 0.318
NTSC Ratio NTSC | CIE1931 | 765 815 , Note &
Baseon BLY |
Flicker amount - - =30 dB Mote 7
Gamma (W) - - 2 2.2 2.4 G20~-GEH

Mote 1. Luminance measorement

®  Thetest conditionis at 25°C and  measured on the surface of  Display panel module.

® The dats are measured afier OLEDs are lighted on for more than 5 minuies and displays are fully white.
The brightness is the average value of 17 meswred spots. Measurement equipment C52000 or similar
cquipments (Field of view: 1deg, Distance:50cm)

®  Measuring surmroundings: Dark room

Measuring temperature: Ta=257T.

SECAPEL 1 LS, | e —— il S e B ae L e
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n XIAMEN TIANMA MICRO-ELECTROMNICS TLOGSFYMCO1-00

Marmal Lire
w=0 =0

12 o'clock
B =5F X digechon
fp = 007
Bocock ¥
direction i =80e
iy = B

Note 4.  The definition of Contrast Ratio (Test Display panel using CS52000 or similar cquipments):

Luminanca When Display panel is at "Whita™ state
Contrast Ratio{CR )=

Luminance When Display panel is at "Black” state
{Contrast Ratio is measured in optimum common alectrode voltaga)
This is target spec, The provider must do the best to achieve the target.
if the providers can't reach the target, Both side will review after 1% sampla
Noie 5. Definition of Response time{ Test Display panel using DMS501 or similar equipments.:
Tha output signals of photo detector are measured when the input signals are changed from
"black™ to "whita"(\Voltage falling time) and from “white” to "black™(Voltage rising time),

respeciively. The response time is defined as the time interval between the 10% and 90% of
amplitudes. Refer to figure as below.

Black White Black
E 100%
% S0% (fr -\
=
[41]
o
e 10%
i ]

Te Tr
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TR IEARME (Inspection standard)

WiH AR E X ARINZ J|5E b v K8 vk
9.3.1 AR T 5B 48RS AFRF NG KR
BoRb 2 NG EEJ
T BR NG EEJ
9.3.2 e SRS NG EEJ +
H A/ H .
TP Dhgb AR, T NG "
e P |
LOM/ B >2. 4 ~fF——6. 0 ~F
1. 10mm [&] FE
W R feHF 3
N
ﬁjﬁﬁﬁ/ﬂ; iyf’l'__'? ® =0. 10mm 2 E%IZR
[FEY). i Y10 4
9 3 3 FHFE iy o M, B %
33 R 1op Al @ AR | e
I/P A y W NG XF)
N 0. Inm<< ® < 4 (TP, B%
D=(L+W) /2 0. 15mm TE 29
0. 15mn< ® < 2 (TP, B %
0. 2mm Y1)
@ >0. 2mm NG
LCM/ BB 0. 95 ~f——6. 0 ~F
e
o kWM mam |
KAt P = 1mm éJO 03mm 2
R7E LCD — ' SEAGE
9.3.4 /P LG =2mm| . 03<W=0. 05mm 1 M W
FEEHGLEIRY) L [>2mm | >0. 05mm NG %t)
V7472 W 2% 2k B 2 [a) D Z5ER 25 5mm
DLl €0.955F—3.0~F) .
WK LT 2 (B 2 EE 25 10mm
PLE (3.1~—6.0~F) .
@:
(X /2 Rt RV 2 A
T — e
v 9. RHEIHE 1/3 o | Ets
41l
<y 0.10<® =0. 2mm 1 30cm HIA
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@ >0. 2mm NG

0. 95 ~]-2. 4 s (A #E KT Bmm DLk
>2. 4 ~-6. 0 A EE KT 10mm LA

=
A KB BB Tl
9 3 6 T/P Ry |T/P: LCD MWt A1 g S0 R W
T [T ' RFENTTRLX FeUl, 2 F2E0L 7 Lt
Ja AL ek H
S DU AT —
% BETE. KR
AR EEALELZ PR ey imin 108 A,
Eﬁi‘ﬁ”f%;ﬂﬁg I ND fler 6 mura BT | o
9.3.7 Mura 2. 20K muras S H| HI5E o 128 K IE] )
T AT UL IR spacer S54E7% |2+ ND1.3 (ND5%FI G A W) i

A muras B SER

4. IXEPERIZ . Driver

IC 5 TFT VTP ] 8 55 i
") mura

3 MG HEALE REEREM, %
PR A dh o
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