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1.7 @ 3#% (Product Specifications)

HHZER (Panel Type)

TFT LCD

[ H N ~) (Panel Size)

6. 58 inch

BRI (Display Type)

Normal Black

T HER (Resolution)

1080 (RGB) x 2408 (dot)

EoRgilEEE (Dot Pitch)

0.02112 (W) mm X 0.06336 (H) mm

TNtk (color)

16. 7™

A (View Angle)

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

RN IC (Display Driver IC) | FT8720A
210 2-A (Interface Type) MIPI 4 Lane
fib KA (TP Type) IN CELL
fib#1C (TP 1C) FT8720A

SR ~F (Dimensions)

75.52 (H) X 164.97(V) X 2.83(T) (mm)

WX R~ (Display area)

68. 43 x 152. 57 (mm)

FiZH 5L % (Module Brightness) 500Cd/m2 (TYP)
fiti #5552 Touch points 10
fi 542 5# Touch Key Number 0

e 45 5[] 11 Rl A

Version: 0x06
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i 4% (Product Drawings)
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3. #0E X (The Interface Definition)
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4. 585 (Electrical Characteristics)
41 ABSOLUTE MAXIMUM RATINGS
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7. ELECTRICAL SPECIFICATION
7.1. Absolute Maximum Ratings

(AVDD = 4.5V ~ 6.5V, AVEE = -4.5V ~ -6.5V, VDDI = 1.65V ~ 1.95V, Ta = -30°C ~ BYDC)

Parameter Symbol Rating Unit Note
Power Supply Voltage 1 VDDI-VSS -0.3~+1.95 Vv
Power Supply Voltage 2 VDDAM-VSS -0.3 ~ +1.95 v iy
Power Supply voltage 4 VDDI_TP-VSS -0.3 ~+1.95 \_/ y-
Power Supply Voltage 5 AVDD-VSS -0.3 ~ +6.5 v
Power Supply Voltage 6 VSS-AVEE -0.3 -~ +6.5 A"
Power Supply Voltage 7 VGH-VGL -0.3 - +32 v
Input Voltage Vi -0.8 ~ VDDI+0.3 v
Operating Temperature Topr -30 =~ +70 Oy
Storage Temperature Tstg -55 -~ +110 i &

Note1. The maximum applicable voltage on any pin with respect to 0OV.

Note2. Device is subject to be damaged permanently if stresses beyond those absolute maximum ratings listed above.
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4.2 DC CHARACTERISTICS

4.2.1 DC Characteristics for Panel Driving

7.2.1. Basic DC characteristic

(AVDD = 4.5\V~6.5V.AVEE = -4_.5V—-6.5V,VDDI = 1.65V~1.95V, Ta = -30°C ~ 87°C)

Specification

Parameter Symbol Conditions Unit MNotes
MIN TYP MAX
Power & Operation Voitage [
Analog Operating voltage AVDD Operating Voltage 4.5 55 R 6.5 W
Analog Operating voltage ANVEE Operating Voltage -6.5 -5.5 | -4.5 W
Logic Operating voltage VDD 'O supply voltage 1.65 1.8 1.95 W
Digital Operating voltage VDD Digital supply voltage 1.075 1.2 1.5 W
Hissi interface Operating voltage WVDDAM MIPI supply voltage 1.65 1.8 1.95 W
Touch Operating voltage vDDI_TP Touch supply voltage 1.65 1.8 1.95 A%
Input / Qutput
Logic High level input voltage ViH - 0.7*vDDI - VDDl Ay
Logic Low level input voltage VIL - VSS - 0.3*VvVDDI W
Logic High level output voltage VOH IOH = -1.0mA 0.8*vDDI - VDDl A%
Logic Low level output voltage WOL i i oL = +1.0mA VWSS - - 0.2*vDDI W
Logic High level input current liH ! wWin = vDDI or VDDAM - - 1 uA
Logic Low level input current nL - Win = WDDI or VDDAM -1 - - uA
VCOM Operation
WVCOMDC output voltage WCOM - -2.4 - 1.2 | W
1
Source Driver
Gamma pasitive reference voltage VGMP VGMP<AVDD-0.5V 2.85 - 6.0 v ‘
Gamma negative reference voltage VGMN VGMN=AVEE+0.5V -6.0 - -2.85 v ‘
Source output voltage VSD - VGMN - VGMP - ‘
Sout >=+4.2V,
Output deviation voltage - - 30 mVy
V.dev Sout<=+0.8V
{Source positive output channel)
+4 2V=Sout=+0.8V - - 20 mV
Sout ==-4.2V,
Output deviation voltage - e 30 my/
V.dev Sout>=-0.8V
(Source negative output channel) [
4.2V<Sout<-0.8V : : 20 mv |
Output offset voltage VorseT - - - 100 mv ‘
Reference Voltage
Internal reference voltage Vaer - 1.94 2.0 2.06 W ‘
Internal reference voltage Veee_TP - 2 35 4.5 W
© FocalTech Systems Co., Lid. 144 DEC. 27, 2017

Proprietary & Confidential

Preliminary Version 0.2
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Booster operation
Range=( AVDD-AVEE)
Pump output voltage VGH 5.5 - 18 v
~{ 3XAVDD-2 AVEE)

| Range=(AVEE+AVEE)

P tput volt WGL -18.0 - -5.5 W
U DR retage ~{ 2AVEE-AVDD)

Regulator output voltage VCL - -3 -3 -3.75 A |

Mote1. The maximum applicable voltage on any pin with respect to OW.

Mote2. Device is subject to be damaged permanently if stresses beyond those absolute maximum ratings listed above.

Specification
Parameter Symbol Conditions Unit
MIN TYP

Power supply voltage for MIPI Interface
Power supply voltage for MIP interface LVDSVDD - 1.1 1.2 1.3 V
LPDT Input Characteristics
Pad signal voltage range v - -50 1350 mY/
Ground Shift VGNDSH - -50 50 my
Logic 0 input threshold VIL - 0 550 mY
Logic 1 input threshold VIH - 880 - LVDSVDD mV
Input hysteresis | VHYST e 25 1 / mV/
LPDT Output Characteristics
Output low level VoL - 50 - 50 mY
Output high level VOH - 1.1 1.2 1.3 Vv
Logic 1 contention threshold VILCD,MIN - 450 LVDSVDD mV/
Logic 0 contention threshold | VIHEE;,M;){ -_ _0 200 mV/
Output impedence of LPDT X N iOLP - F, 80 100 125 ohm
Hi-speed Input/Output Bharaduris!lcs.'
Single-end input low voltage | VILHS - -40 - - my
Single-end input high voltage VIHHS - - - 460 mY
Common mode voltage | VCME);DC - 70 - 330 my
Hi-spea:j transmiwtﬁvulllvage B M’;ZJD - 140 200 250 my
Differential input impedence | ZID - B0 100 125 ohm
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4.3 AC CHARACTERISTICS

7.3.2. MIPI-DSI characteristics

7.3.2.1. DPHY High speed mode

Specification
Parameter Symbol Parameter - Unit
MIN TYP MAX
High Speed Mode
DSI-CLK+/- 2xUlyst Double Ul instantaneous 1.67 - | 25 ns
DSI-CLK+/- Uljgsta « Uliyste |UI instantaneous Halfs 0.84 - ' 12.5 ns
DSI-Dn+/- tos !Data to clock setup time 0.15 - - ul
DSI-Dn+/- ton !Data to clock hold time 015 - - ul
DSI-CLK+/- torToLK iDilferentiaI rise time for clock 150 - | 0.3U1 ps
DSl-Dn+/- toRTDATA iDilferentiaI rise time for data 150 - | 0.3Ul ps
DSI-CLK+/- torToLK Differential fall time for clock 150 - | 0.3Ul ps
DSI-Dn+/- torroaTA Differential fall time for data 150 - 0.3Ul ps
DSI-CLE+ = s e o s oo o oo o - ’.—.—.a—.—.—..\
\rl l,' =
. !
\ L i
DSI-CLK- ' U - I I e ———

| » UlsTa _J__ Ulmats J

" T 'l

I 2AUkys R

" A

DSI-CLK+

DSI-CLK-

DSI-Dn+

DSI-Dn-
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DSI-CLK+/-

DSI-Dn+l-

0V Reference for Differential
Clock | Data input

Full HS swing
oltage
Figura: AC characteristics for MIPI-DS1 High spead moda
7.3.2.2. DPHY Low power mode
; ;
Parameter Symbaol Parameter Unit
MIN MAX
Low Power mode
Length of LP-00, LP-01, LP-10 or LP/
DSI-DO+i- T 50 - -
Lo -11 periods MPU Display Module .
Length of LP-00, LP-01, LP-10 or LP
DSI-DO+/- T 58 - -
Z LPXD | 41 periods Display Modulg MPU i
Time-out before the MPU  start
DSI-DO+- T: T - 2XT,
TA-SURED driving LPXD LPXD s
Time to drive LP-00- by display
DSI-DO+/- Tra-ceTo fodule 5XTipxp - - ns
. |Timetodrive LP-00 after turnaround
e T - -
DSI-D0+/ TA-GOD roquest “MPU 4XTipup s
Ratio of Tipxm ¢ Tupxn between MCU
DSI1-DO+/- Ratio T 213 - az -
i and display module
MCU is controlling I Control Change I Display Module is Controlling

DSI-DO+
DSHDO-

LP-11

Tiexo Tienn

LP-10 LP-00

LP-10 LP-11

Figure: BTA from the MCU to the Display Module
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Display Module is Controlling I Control Change | MCU is controlling

DSi-DO+ < 4 > »

DSHDO-

Figure: BTA from the Display Module to the MCU

7.3.2.3. DPHY Bursts

b 4
Specification

_ rameter ol o
Parameter Symbol Paramete : w\“m Unit

High Speed Data Transmission Bursts

Length of low- “State) '
eng any low-power = 50 h ) ks

DSi-Dn+/= T
" e period

Time to drive LP-00 to Ee;a;e i
DSI-Dn+/- Tﬂs.pREpgRE 40ns + 4U1 - 85ns + 6UI ns
for HS transmission

Tusprepare  |Tus.prepare + time to drive HS-0 146ns + 10Ul

DSI-Dn+/- - - ns
+Tys.zERD before the sync sequence

Time to enable Data Lane receiver Time for

DSI-Dn+/- To-TERM-EN line termination measured from Dnto reach - 35ns + 4Ul ns
when Dn crosses Vi .y Vrermen
Tim t at RX to i transition

DSI-Dn+/- . e A : 55ns+4Ul | ns
period of EoT
Time to drive flipped differential mex (68Ul

DSI-Dn#/- " TusaraL state after last payload data bit of a 2 - - ns

{ g’ 60ns+4U1)

HS transmission burst

DSI-Dn+l- Ths-EXIT Time to drive LP-11 after HS burst 100 - - ns

Time from startof T eriod to|
DSI-Dn#/- Teer b y . 105ns + 12Ul | ns
start of LP-11 state

psi-cLk+- OOOOOOOCCCOPOCOOCO0CEROOMOPOOLONROGOCOOCOCCO000CCO00000N] D
M— T o — Tusorepare— M Ths rero ¥ — Ths.svc—
Disgonmn
DS-Dn+i- Terrpinator
“VIH{MIN) = — — — e . —— — ——— —— — — e —— — — — — — —— | — — — -

WVIL(MAK] == e o o o o B o e o — e e — — — -

.u.wmmn—————ts e T ORI ]

M Thes

LP-11 LP-01 LP-00 Tecr LP-11
Ths-TRart— Tus.ear—»

Figure: High Speed Data Transmission Bursts
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Parameter Symbol Parameter Unit
MIN TYP MAX
Switching the clock Lane between clock Transmission and Low Power Mode
' Time that the transmitter shall
continue sending HS clock after
a = T o
LB GRS the last associated Data Lane has AL o .
transitioned to LP mode
Time that the HS clock shall be
{driven prior to any associated Data
DSI-CLK#/- Telker B - i
5 Lane beginning the transition from
LP to HS mode
"Time to drive LP-00 to prapare B
DSI-CLE#- Tchm 38 85 ne
(for HS clock transmission
Time to enable Clock Lane receiver|  Tima for
DSI-CLK#- Tewetermen line termination measured from| Dn toreach 38 ng
when Dn crosses Vi may VrERILEN
Teikorerane |T + time for lead HS-0
DSI-CLK#/- ool Do e 300 . s
+Teikzerp  drive period before starting Clock
Time to drive HS differentlal state Y
DSI-CLE#- Teweran  after [ast payload clock bit of a HS 60 - ns
transmission burst
Time from start of ey, iod
DSI-CLK#/- S i . 10508 + 1201 ns
to start of LP-11 state

DEICLE+-

i) = =
AL [ e

WiH{m|n) = =

L |

Figura: Switching the clock Lane betwaen clock Transmission and Low Power Mode
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7.3. AC characteristic

7.3.1. Reset timing characteristics

Short than 5us
RESX < Resw »
Intemal = : Initial Condition
Status Nomval Bperation >< Ressing (Default for H'W Reset)
V88=0V, VDDI=1.65V to 3.6V, Ta = -30°C to 70°C
Symbol Parameter Related Pin | MIN | TYP = MAX b Z’ Note Unit
10 - - iRe&ei applied aduring Sleep-in mode us
tresw *1) Reset low pulse width RESX _——_—— - ==
70 b e |Reset applied during Sleep-out mode ms
- - - 10  Reset applied during Sleep-in mode ms
tresT *2) Reset complete time !
- - - 120  Reset applied during Sleep-out mode ms

Table: Reset input timing

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

RESX Pulse

N

N

Shorter than 5us

Reset Rejected

Longer than 10us

Between 5us and 10us

Reset
Reset starts

(It depends on voltage and temperature condition.)

Note 2. During the resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time is 120 ms,
when Reset starts in Sleep-out mode. The display remains the blank state in Sleep-in mode) and then return to default condition for H/W reset.

Note 3. Duning Reset complete time, |D1/ID2/ID3 and VCOM value in OTP will be latched to internal register during this period. This loading
is done every time when there is H/W reset complete time (tREST) within 10ms after a rising edge of RESX.

Note 4. Spike Rejection also applies during a valid reset pulse as shown below:

10us

le
I

»l
»

10us

*

wl
|

Reset is accepted

T Mgl f T T e

—b-i kﬁ Less than 20ns width positive spike will be rejected

Note 5. It is necessary to wait 10msec after releasing RESX before sending commands. Also Sleep Out command cannot be sent for 120 msec.
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5. 0] FE 4 S04 (Reliability Test Conditions And  Methods)
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KL
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TR Tk
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o

[
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FIRETKEL PRS2 NSRRI TR
DRk A .
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Ka A ThiRe

ik i
7
G

WiR-20°C+/-3°C. I-30C+/-3°C. 2k
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IR VKA

KIS ThiEe

H AL/ 28/
= FEL

(il
I
G
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2) =3
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A-B, A-

9-25kg 76cm

D, A-C
3) NI

25—45kg 53cm

45-68kg 46cm

1 1, 1

KT 68kg 41cm

2, 1f 3,

] 4, T
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LR AR A B
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I 6t 1 B T
R AL o R
B, EREIR
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PRl 254 R 5508 (NSS 58D« 5%AIE
AREN ER K VT, VAR PHABL R PE (6.5~7.2)
I E 35 +2C, B BERLE 1~

KEG AN ThE,
#h %k 58 45 R 1
FIETTE, TR

T lsm | oml/soont. h 20, B 24h, 2, HEHBRER | A RIR | I S 2*)):';/ gg“ﬁi
e S AR #5556 (ASS IX58) « BRI | & e, W5 R s -
oL \IKIR, VAL PH 9 3 247, BRI EE WA OK, SO |
35+£2°C, s MPLFERAE 1~2ml/80cm®. h 2 L7 G 8 ph B
1,1 24h. Sk
8 ESD PR AR | RIS, DhRe
PrE | MRRZEIERAS T Bef 4KV, A (0 | (RSk il
i | SKV G Y PRI
5 7B
6. Y.HZ4% (Optical Characteristics)
6.1 Jt2EHHE (Optical Specifications)
LCD (BACKLIGHT ON)
[tem Symbol | Condition Min | Typ | Max | Unit Note
Transmittance T 0=0°, 6=0° 4.7 5.6 - % (1,2),(7)
(,01)=(0°,80°) (3),4)05)
v (0,02)=(180°,80°)
Viewing Angle CR 10 5 &
S (001030
(0,02)=(270°,80°)
Contrast Ratio CR 0=0°, 6=0° 1000 | 1500 (1),4)
Response Time tr+f | @=0° 6=0° - 21 25 ms (6)
Red X 0.638 | 0.653 | 0.668
y 0325 | 0.335 [ 0.345
Green X 0299 | 0314 | 0329
Color Tone y ¢=0°6=0° | 0585 | 0.600 | 0.615 0
(Primary Color) | Blue X 0.146 | 0.156 | 0.166 ’
(Reference Value) y 0.042 | 0.057 | 0.072
White X 0.280 | 0300 | 0.320
y 0.310 | 0.330 | 0350
NTSC Ratio - ¢=0°, 6=0° 685 | 714 % (2),(7)
Flicker 60Hz -30 B 9
45Hz -23
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6.2 YA X (Description of View Angle)

Measurement Set Up
Normal

BX =0y = o°

12 o’clock direction
Oy+ = 90°

6 o'clock
By- = 90°

IC Bonding Pad

FPC

7RI (Inspection standard)

9.1 Inspection conditions is as follows

1) Viewing angle is within +-30° from vertical direction, as fig 1
2) Viewing angle is the angle defined in the drawing

3) Ambient temperature is approximately 25+-5° C

4) Ambient luminance is about 300~500 Lux.

Eyes position

0~00cm

ﬁtn Moslle

t 14 ﬁgl

9.2 Panel area definition
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——>® Barea: Outside area normally is covered atcustomer’s side

—_ Vi area: Viewing Area

————=®m Afarea:Active Areawhich display pictures

9.3 Routine inspection standards

I N T 2 e For e 5
it H ARE X ARIMER ) 58 R vE o
9.3.1 AR RS 5 B4R A AT NG ~R
SR NG EE
TR NG H L
9.3.2 TiRe R NG H ¥ ES
TP AR, T NG i‘g ;Qj ¥
LCM/ % 0.95 ~f—2. 4 ~F
1. BEr= 0
30mm H #¢
AN L2
2. bmm [H]
AR
_ Y3 AN R -
woermts. e | OO s |
R R Y. AR HadF 10 EHoh
9 3 3 K 7 LCD 3 2 M= 50 %
o T/P |- 7 #H| - = PLEZE 2
AR LR 1 25 3 T
NG .
@=(L+W) /2 0. 10mn< @ = :
0. 15mm
D >0. 15mm NG
0.15mm<® =0.2mm M8 A-BAE
LM/ B >2.4 ~F—6.0~F| H
=0 10 1. 10mm [JFE| (FHIEHE
WHRAY 3 | FHXT)
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A
2. WRXH
FoYF 10 4
R L
FAEE—I
I NG

0. lmm< o<
0. 15mm

4 (TP, Bt
Y2

0. 1mM< O <
0. 2mm

2 (TP, Bt&
Y 1A

d>0. 2mm NG

9.3.4

SRR i L
R7E LCD B
/P LA
N IERIE

S

LCM/ 2Rk 0. 95 ~F——6. 0 ~f

£ (L)

& (W)

VK

=0. 03mm 2

= lmm

=2mm| o, 03<W=0. 05mm 1

ERNGE!
FE

>2mm >0. 0bmm NG

LX)

P 2% 28 2 [a) A 25 FE 55 Smm
PLE (0.95~F—3.0~F) .
P2 TB 2 [ A0 FE B 10mm
PLE (3.15F—6.0) .

9.3.5

fm ot =it

D= (X+Y) /2

AN VK

At
(YT
)

1. @ =0. Imm
2. AHITIHHE 1/3

fEH
=FIN

0.10<®=0. 2mm 1

ik Or

® >0. 2mm NG

P, B

0.2<®=1.5mm, (&1

FELLAM) 3

)
30cm H

0. 95 ~-2. 4 ~fSIE R FE KT 5mm DL B
>2. 4 ~}-6. 0 ~FAIEMEEE KT 10mm BL
k=

M

9.3.6

T/P FeAwmye Fr
AR

T/P: LCD {6 A A M

&)\l_fl:
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