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1.7 @ 3#% (Product Specifications)

HHZER (Panel Type)

In Cell TFT LCD

[ H N ~) (Panel Size)

5.98 inch

BRI (Display Type)

Normal Black

T HER (Resolution)

720 (RGB) x 1440 (dot)

EoRgilEEE (Dot Pitch)

20. 7Um X 60. 1Um

TNtk (color)

16. 7™

A (View Angle)

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

R IXZE IC (Display Driver IC) | FT8006S
210 2-A (Interface Type) MIPI 4 Lane
fib KA (TP Type) INCELL
fib#1C (TP 1C) FT8006S

SR ~F (Dimensions)

73.41(H) X 162.78(V) X 2.69(T) (mm)

WX R~ (Display area)

67.93 x 135. 87 (mm)

FiZH 5L % (Module Brightness) 450Cd/m2  (TYP)
fiti #5552 Touch points 5

fi 542 5# Touch Key Number 0

fik 5 5 [ - Bl AR Version:
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i 4% (Product Drawings)
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3. O %E X (The Interface Definition)

MIFI_TC

4.8 %55 (Electrical Characteristics)
4.1 ABSOLUTE MAXIMUM RATINGS
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 ~ STDC)

Parameter Symbol Rating Unit Note

Power Supply Voltage 1 VDDI-VSS -0.3~+1.95 : v
Power Supply Voltage 2 VDDAM-VSS -0.3~+1.95 | V
Power Supply voltage 4 VDDI_TP-VSS -0.3~+1.95 L - \_f
Power Supply Voltage 5 AVDD-VSS -0.3~+6.5 I 7 7\)
Power Supply Voltage 6 VSS-AVEE -0.3 ~+6.5 . A"
Power Supply Voltage 7 VGH-VGL 0.3 ~+32 v
Input Voltage Vit -0.3 ~VDDI+0.3 v
Operating Temperature Topr -30~ +70 | %
Storage Temperature Tstg -556~ +110 it o

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

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 = 4.5V~6.5V.AVEE = -4.5V~8.5V,VDDI = 1.65V~1.95V, Ta = -30°C - 87°C)

Specification
Parameter Symbol Conditions — Unit Notes
MIN TYP ] m‘%
| i, W
Power & Operation Voltage
Analog Operating voltage AVDD Operating Voltage 4.5 5.6 65 A"
Analog Operating voltage AVEE Operating \Voltage 6.5 -5.5 ! -4.5 A
ILogic Operating voltage WDDI IO 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 VDDAM MIP| supply voitage 1.65 1.8 1.85 W
Touch Operating voltage VDDI_TP Touch supply voltage 1.65 1.8 ! 1.95 : W
Input / Qutput
Logic High level input voltage ViIH - 0.7*vDDI - I VDDl W
ILugic Low level input voitage VIL - VSS - 0.3*vDDI W
Logic High level output voltage VOH IOH = -1.0mA 0.8*vDDI - vDDI W
Logic Low level output voltage voL 41 _ 1OL = +1.0mA VE‘;S - 0.2*vDDI A
Logic High level input current IH ! Win = VDDI or VDDAM - - 1 uA
Logic Low level input current e . Win = VDDl or VDDAM -1 - - uA
VCOM Operation
WCOMDC output voltage vCom | - -2.4 - 1.2 ‘ W |
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 A
Source output voltage VsD - VGMN - VGMP -
Sout >=+4 .2V,
Output deviation voltage - - 30 mV
V. dev Sout==+0.8V
(Source positive output channel)
+4 2V=>Sout>+0.8V - - 20 my
Sout ==-4.2V,
Output deviation voltage = E 3o mV/
V.dev Sout>=-0.8V
(Source negative output channel) [
-4.2V<Sout<-0.8V 2 : 20 mv |
Output offset voltage VoeseT - - - 100 mv |
Reference Voltage
Internal reference voltage VRer - 1.94 20 2.06 v |
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 utput volta VGL -18.0 - -5.5 Y
i ~( 2AVEE-AVDD)

Regulator output voltage VCL - -3 -3 -3.75 W

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

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

Specification ‘

Parameter Symbol | Conditions = o m Unit
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 Vi - -50 - 1350 m\/
Ground Shift VGNDSH - -50 - 50 m\V/
Logic 0 input threshold ViL - 0 - 550 mYy
Logic 1 input threshold VIH = 880 - LVDSVDD m\/
Input hysteresis VHYST - o 25 _- ) - mYy
LPDT Output Characteristics
Output low level VOL - -50 - 50 mYy
Output high level VOH = 1.1 1.2 1.3 v
Logic 1 contention threshold VILCD,MIN - 450 - L\VDSVDD my
Logic 0 contention threshold | VIHED,MJ_R)( -_ _0 - 200 my
Output impedence of LPDT - T iDLP - T 80 100 125 ohm
Hi-speed Input/Qutput Characteristics
Single-end input low voltage VILHS - -40 - - mVy
Single-end input high voltage VIHHS - - - 460 m\/
Common modé- @‘.]-a_ T - ‘\T’C?GR;C_DC_ - 70 - 330 m\/
Hi—speé;i iransmiat-vul.tége 'Y UIDD - 140 200 250 mYy
Different-i;:-:ﬁnpm impedence % ZID - 80 100 125 ohm

4.3 AC CHARACTERISTICS
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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+/- 2xUlysr  |Double Ul instantaneous 167 Ny ST
DSI-CLK+/- Uljpgsta « Ulnste ILII instantaneous Halfs 0.84 - ' 12.5 ‘ ns
DSI-Dn+/- tos !Data to clock setup time 0.15 - - ul
DSI-Dn+/- tou Data to clock hold time 0.15 - - ul
DSI-CLK+/- torToLK Differential rise time for clock = 150 4 - , _EJ.S-UI ps
DSl-Dn+/- toRTDATA iDilferential rise time for data PN 1;! - N | T_SUI ps
DSI-CLK+/- torToLK Differential fall time for clock 150 - | 0.3Ul ps
DSI-Dn+/- toFroDaTA Differential fall time for data 150 - 0.3U1 ps

DSI-CLK* == e s o oo o s -

[ — ==y

| 1~
DSI-CLK- P A - - | r——————
L_ Ulmsra _J‘_ Ulpsts R
" T |
| 2xU st J
i |
el =it W WY e \

DSI-CLK-
DSI-Dn+ [T
DSkDn- I ._._._.o'l
11
TR N | bs
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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
D'51-D0+i- T 50 - -
Lo -11 periods MPU Display Module .
Length of LP-00, LP-01, LP-10 or LP
DSI-D0+/- T 58 - -
Z LPXD | 41 periods Display Modulg MPU i
Time-out before the MPU  start
DSI-Do+i- T: T - 2XT,
TA-SURED driving LPXD LPXD s
Time to drive LP-00- by display
DSI-DO+/- Tra-ceTo fodule 5XTipxp - - ns
b N ﬁmemdﬁ_v;LP:dﬁa_ﬁﬁu mamunc-l
e T - -
DSI-D0+/ TA-GOD roquest “MPU 4XTipup s
Ratio of Tipxm ¢ Tupxn between MCU
DSI-D0+- Ratio T 213 - arz -
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 | Control Change MCU is controlling

DSi-DO+ < 4 > »

DSHDO-

Figure: BTA from the Display Module to the MCU

7.3.2.3. DPHY Bursts

v
Parameter Symbol Parameter Unit
- nﬁ\ﬁ.‘m
High Speed Data Transmission Bursts
g tel '
DSI-Dn+- Tuex Length of any low-power state 50 h ) ks

period

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

T T + time to drive HS-0
HS-PREPARE | THS-PREPARE | 1 45ns + 10U

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+- FHiheir Ageater s ot 40 : 5sns+4U1 | ns
period of EoT
Time to drive flipped differential max (8UI

DSI-Dn+/- | TusrrAL 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
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DS-Dn+l-

=Vrenneen (Max)

psi-cLk+- (00000

VIH{MIN) w——— —
WVIL(MAK) —— e . s

LP-11

DOCOOCCCOPCOPOPOALOMROGCCO000CCC000000000N0A] D
— Tio orepare— M Tho zepdd— Tug oync—™
Disgonn
Terrpinaor
S T XU ==
- T;
M— Toreruer—P|
LP-00 Teom LP-11
T Ths-TRAE— Ths.coor—M

Figure: High Speed Data Transmission Bursts
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Parameter Symbaol Parameter Unit
| ' N
Switching the clock Lane between clock Transmission and Low Power Mode
Time that the transmitter shall
continue sending HS clock after
= Tewro Blns - -
DR L B the last associated Data Lane has el =3
transitioned to LP mode
Time that the HS clock shall be
driven prior to any associated Data
DSI-CLK+i- TeLk-Pr i B = = Ul
= Lane beginning the transition from
LP 1o HS mode |
Time to drive LP-00 to prepare &
DSI-CLK+- TeLk-pREPARE 38 I . a5 ns
for HS clock transmission |
Time to enable Clock Lane receiver Tirne for
DSI-CLK+/- Tewk-termen  line  termination measured from| Dntoreach o 38 ne
when Dn crosses Vi may) VTERILEN
Teikprepans [T, pane + time for lead HS-0 '
DSI-CLK+- gk ol i 300 2 : ns
#Te pzerg  drive period before starting Clock
Time to drive HS differential state |
DSI-CLE+/- TeoLk-TRAIL after last payload clock bit of a HS 60 - - ns
transmission burst
| Time fi start of Tepu. riod
DSI-CLK+- T iy, T et k. RR ; 4 1050 + 1201 ne
to start of LP-11 state

DEI-CLE#I-

=WiH[min} = — =
AL e ——

DS+ -
Disg
Temy
=WiH[min) = == 'I
T g s e g

-

Disconnect
Terminator

Figure: Switching the clock Lane batween clock Transmission and Low Power Modea
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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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TR Tk
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fiK i
o
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U Y
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LD
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ik i
7
G

WiR-20°C+/-3°C. I-30C+/-3°C. 2k
AR N AR AFI6 /NI I E R TR FIRE 1 /N,
1E2 /NI SERAM I BoRIHEERS A, HEE S
BRGHRWR. Bk, B, meh ARIUER.

IR VKA
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X5

(5
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HE-20°C+/-3C TEid-30C+/-3°C &M H1ik 5
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2. BHEEMEWT:

HERE | AlEEE
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A-B, A-
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3) NI
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1 1, 1
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P&t i R 2R (NSS R ¢ 5% EIG AN ThEE,
AR ER KW, TR PHAE R (6.5~7.2) , $HEREEERT
7 |, iﬁ%ﬁ&%‘lr‘;;z 35\#2"0 ,g%ﬁ@iﬁ IE%EEEE;: e J:U%ﬁ/f Fg@% i
= 2m1/80cm*. h Z [H], Bf 8] 24h. 2. HERFBRER | #5001 | HILHEE: et e PR L
R ZF BEER 25 F R0 (ASS W56 - 5% EAL AN | & FE, W JEIIRE |, .
KRR, TG PH N 3 AT, A it ok, s | PO
35+2°C, HFMPUFZHRAE 1~2m1/80cm® . h Z L7 o R
[E], 1) 24h. R
8 ESD o B M | RIS, ThEE
PUER | DRRZEIIUIR S T aE s B 4KV, JEE (R | Rk .
: N . . H AL/ 42
A it | 8KV i, L, Sk
Iy R

6. JtEHS# (Optical Characteristics)
6.1 Jt2EHHE (Optical Specifications)

All optical specification is measured under typical condition (Note 1, 2)

Item Symbol| Condition | Min. Typ. Max. | Unit Remark
Tr+Tf 6=0° -- 25 35 ms
Response Time . Note 3
Tgray =0 - 35 40 ms
At optimized
Contrast ratio CR o 1000 1500 -- -- Note 4
viewing
NTSC % 6=0° 65 70 -- % Measured by: CIE1931
Top s
Bottom --
Viewing Angle CR =10 75 80 deg. Note 5
Left =
Right --
- - % 5-0° 406 o w/ APCF, w/ haze
ransmittance 6 = ; ° BLU: Silicate(327) G50
Crosstalk % 25T - 2 % Note 7
Gamma 19 2.2 2.5
X 0=0° 0.274 0.294 0.314
White
Y 6=0° 0304 | 0324 | 0344
Red X 6=0° 0614 | 0.634 | 0654
o Y p=0° 0.309 | 0.329 0.349 1. LEDf# FBSilicate(ZE ) G50
Chromaticity .
X 8=0° 0291 | 0311 | 0331 2. Without PEDOT(F %)
Green
Y 6=0° 0.583 | 0.603 | 0.623
X 0=0° 0.131 | 0151 | 0.171
Blue
Y 8=0° 0.029 | 0.049 | 0.069

Note 1: Measured under Ambient temperature =25C+2°C in the dark room.

Note 2: To be measured on the center area of panel with a viewing cone of 1° by luminance meter,

after 15 minutes operation.
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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 <

2 (TP, Bt&

0. 2mm

Y1)

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

B g |

=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
(SRUIEY!

0.2<®=1.5mm, (&1

FELLAM) 3
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