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172 f#k% (Product Specifications)

Mt ZER (Panel Type)

TFT LCD

Mtk )]~} (Panel Size)

7 inch

A (Display Type)
e (Diselay Typ

Normal Black

800 (RGB) x 1280 (dot)

V4
ﬁj\@esolution )

BN

t Pitch)

39.25um X 117. 75um

S
TN N 2

16. 7™M

LA (View Angle)

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

ILI9881C

BRIEE) IC (Display D@%)

20288 (Interface Type)

fib ¥ (TP Type)

/
Sz

il B IC (TP IC)

PI
/]
il 4

#MEJR ) (Dimensions)

124 (H) X 181 (V) A& 5.21(T) (mm)

y.
BRX ) (Display area) 94. 2X 150. 72 <‘ﬁ{/
FiZH 22 (Module Brightness) 300cd,/m? &
fi g x5 2L Touch points 10 z 5‘7 '/
fi 4% 8¢ Touch Key Number 0 v
fik 5 3 [ 4 R A Version:
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NISIN

3. O %E X (The Interface Definition)

W, CAD E4%

4.F1 7 Electrical Characteristics)

18.Elec ri@a acteristics

18.1. Absolut Ximum Ratings

The absclute maximum' raf] d in Table 36. When the |LIS881C is used out of the absolute maximum

ratings, it may be permanentiy@@maged. To use the ILI3881C within the following electrical characteristics limit is

strongly recommended for normal operation. If these electrical characteristic conditions are exceeded dunng

normal operation, the ILI9881C will malfunction gid cause poor reliability.

Table 36¢#bs Maximum Ratings
Item Linit Value
Analog Operating Voltage VCI ~ v -0.3~+6.5
Analog Operating Voltage VCIREF ~ vV -0.3~+85
Digital Cperaling Voltage VDD ~ GND -0.3~+386
Digital Operating Voltage VCC1 ~ GND v -03~+65
Digital Operating Voltage VCC2 ~ GND W ') 03~+65
DSl Operating Voltage VDDAM ~ GND v -03~+36
OTP Supply Voltage MTP_PWR ~ GND v 03~+90
Supply Voltage VSP ~GND Vv
Supply Voltage VBN ~ GND v
Gate Driver High Voltage VGH ~ GND W
Gate Driver Low Voltage VGL ~ GND 1Y
Driver Supply Voltage WICI - VCL Vv
Driver Supply Voltage VGH - VGL v
Input Voltage WIN Vv
HS Input Voltage WHSIN v
Operating Temperature Topr C -30 ~ +70
Storage Temperature Tsig i & 55~ +110

Note: Even if the absolufe maximum rating of one of the above parameters is exceeded only for a short while,

the quality of the product may be degraded. Therefore, be sure fo use the product within the range of the
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18.2. DC Characteristics for Panel Driving

fem | symool | conation |  wm. | Typ. | Max. [ unit |  rote
Power & Operation Voltage
Analog operating voitage vl : 25 28 5.0 N
Analog operating voltage VCIREF 25 25 5.0
Dighal operating voitage VDO - 165 25 3a W
DigRal Dperating voitage veL 1,65 28 6.0 W
Dighal operating voltage vee2 155 25 5.0 W
DSt cperating voRtags VDOAM - 165 158 i3 W
MTR_PWR - 5.4 55 85 W
vsA : 25 B v
VEN - % -4.5 W
ViH : 0.7vDol VOO! v | MNotet
VIL - 03 0.3vDD! v_| Noter
vaH iOH=-1.0ma& | 0.5"vDDI VDD v | Notex
T L CHE VoL MOL = +1.0mA o 0.2"vDD v | MNotet
Gate Driver High Vol PVGEH - 5.0 . 18 v
Gate Dver Low vonage & Jl ) wGL : 180 : 7.0 v
Diver Supoly Voltage A - [VGHVGL 15 - a2 v
VCOM Operation
DC VCOM Amplituge Voliage | vooMm | T o | w | wooes
Sourca Driver
vsout AL £ - 0.3 - [wreerouroa | v | Notes
(=] ! g ']
Source Output Range us-:u_rr[{ vme;a:c.l'r ) B % | e
Positive Gamma Reference Yoltage | VREG1OUT 23 . VSP-0.5 v
Negafive Gamma Reference Voltage | VREG2OUT VSHHLS : 29 v
Squrce Cutput Setting Time Tr - 10 - us | Motesa
Cutput Deviaticn VoRage e zz:::::*g: T / - 20 mv | meote3
{Sourse Culpat criannely P T y : - =
Cutput Offset VoRage VOFFSET - - s o | Meote3
Standby mode current consumption
WiDEn R Ta=25"C - 35 : i
Sleap In mode i) VCi=2.BY
(VCISLP N | VODI=1.8v z zsﬁ/ uA

Notes: y

1. Ta=-30to 70.°C (fo 85 °C no damage) , VCI = 2.5V o 6.0V, VDN = T.65V fo 3.3V

2. Supply digital VDD voltage equal or lezs than analog VG voltage. &
3. Source channel loading = 3K}, 7lpRchanne! /%

4. The maximum value iz between with Nofe 3 and Gamma setfing vaiwe

7/18



NISIN

e e e R I e ] ——

18.4.3. High Speed Mode — Data Clock Channel Timing

Ing

Ins

/ igure 118: DSI Data to Clock Channel Timings

Table 40: DSI Data to Clock Channel Timings

Signal Symbaol Parameter Min Max
tos Diata to Clock Setup ime | 0. 15xUI -
Clock to Data Hold Time | 0.15xU1 -

BUU(RGH) x 14 n and 16./M-color T=TIOU TR

DnPM |, =0 and 1

18.4. AC Characteristics '

18.4.1. DSI Timing Characteristics

18.4.2. High Speed Mode — Clock Channel Timing
(48 1o e — s

o

CLEN —

LUlnestn

Figure 117: DSI Clock Channel Timing /&

Table 38: DSI Clock Channel Timing

Signal Symbol Parameter Min Max Unit
CLEKPMN 2500 pear Double Ul instantaneous 4 25 ns
Wirzrs, Mpe= = 2
CLEPM {Nate 1) Ul instantaneous Half (Note 2) 12.5 ns
Notes:

1. U= UIINSTA = UIINSTB
2. Define the mmimum value of 24 Ul per Pixel, see Table 39.

Table 39: Limited Clock Channel Speed

Two Lanes Three Lanes Four Lanes
Bsta bype speed speed speed
Data Type = 00 1110 (0Eh), RGB 565, 16 Ul per Pixel 566 Mbps 433 Mbps 366 Mbps
Data Type =01 1110 (1Eh). RGB 666, 18 Ul per Pixel 637 Mbps 487 Mbps 412 Mbps
Data Type = 10 1110 (2Eh), RGB 666 Locsely, 24 Ul per Pixel 850 Mbps 650 Mbps 550 Mbps
Data Type = 11 1110 (3Eh). RGB 888 24 L per Dixel 850 Mbps 650 Mbps 550 Mbps
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18.4.4. High Speed Mode - Rising and Falling Timings

loFroix IneTeLy
— ' 1
i EIE i
1
e 0 V' Reference for
CLEP/N [tferential Clock Input
o Full HS Swing Voltage
IpFIDATA IBRTDATA
— —
i e r——
N s 0 _‘._'_R.cli-:_c:nru for
Differential Data Inputs
n=0, 1,2, puts
e < Full HS Swing Voltage
Figure 119: Rising and JA@lling Timings on Clock and Data Channels
Table 41: Rise andiFall gs on Clock and Data Channels
ot Specification
Parameter 5 ondition Min Fim: | max
Differential Rise Time for Clock 150 PR
I al mIse 11Ime Tor Lo Ps = {ND{EJ
Differantial Rize Time for Data g 03Ul
0 | o)
Differential Fall Time for Clock 150 03Ul
Ierential rall 11ime Tor Lo Bs = {NDi&J
" ) ] DnP/MN 0.3ul
Differential Fall Time for Data torrnams D a1 150 ps - ote)
Note: The display module has to meet timing requirements, which are defined e gansmitter (MCU) on MIPI
D-Phy sftandard.

4
%
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18.4.6. Data Lanes from Low Power Mode to High Speed Mode

Preparation from Low Power Mode to High Speed Mode

High Spead Data

[rarsangssion

Tls.mrl.l.m %0

NWVWWIM

W ILLFRN P}

Low Power Mode.

Wlale Box Line Tesininaticn

IS ) COC:

¥

Bx Synchronized

Tm SETTLE I's Syuchromzaiion

||L TREM-E}

High Speed bode. Enable Bx Line Temunaton

CLEP, Db =-=-=:=-=:

CLEN, Do ——— p=0,1,2,3

Data Lanes - Low Power Mode to High Speed Mode Timings

Table #: Data Lanes - Low Power Mode to High Speed Mode Timings

Signal Symbol Description Min Max Unit
DnP/N, n=0 and 1 Tizx Length v Low Power State Period 50 - ns
DnPMN. n=0and 1 Teoroseass | TH ve L§'-00 to prepare for HS Transmission 404Ul | BS+BExlUI ns

T§ ta Lane Receiver line termination
DnP/MN, n=0and 1 Trz-Termen i S —— - 3o+l ns

BUO{RGH)

280 solfition and 16./M-color

18.4.7. Data Lanes from High Speed Mod&to

High Speed Data

The kst load bit

Note:

If the last load bit is HS-1, the transmitier changes from HS-1 to0 HS-(0,

Transmsssion

Tt

Tisrran

er Mode

T1I" I

HS-000 HS- ]

Hinigh Spesd Mode, Enable Bx Line Termition

Low Power Mode,
Disablke Rx Luve Temunotion

Lf the last load bit is HS-0, the transmitter changes from HS-0 10 HS-1,

Figure 123: Data Lanes - High Speed Mode to Low Power Mode Timings

Table 45: Data Lanes - High Speed Mode to Low Power Mode Timings

Signal Symbaol Description Min Max Unit
22 Time-Out at Display Module (ILI9B81C) to ignore transition
DnP/MN, n=0 and 1 j - period of EoT 40 55+4:UI ns
DnP/M, n =0 and 1 Thz-ExT Time to driver LP-11 after HS burst 100 - ns
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18.4.8. DSl Clock Burst — High Speed Mode to/from Low Power Mode

Termumation Resistor 15 enable

Termmation Resistor is disable CLER: =-=:=i=:m:s
: it W
/ LE-TERMLEN CLEMN
Vi e /! !

F - | = g

CLEP J i ! 4

CLEN || I .

Tevkpost l_T(i.l: TEAIL Db iesery Lo Torx | ]\;A FHEFARE T rean 2 T LE-FRE o

HE-01 i
o
HS

HS-0 HS1

Figure 124: C Lanes - High Speed Mode to/from Low Power Mode Timings

Table 46: Clock Lanes - High Speed Mode to/from Low Power Mode Timings

Signal Symbaol y Dezcription Min Max LUinit
| continue gending HS clock after the
CLEPM Tew=oar has St A GO+32xl - ns
CLKP/N T, e after last payload clock bit of &0 ) e
CLKP/N Thzeur Time to drive LP-11 @fter 100 - ns
CLEPIN Teiwememere | Time to drive LP-00 transmission 38 a5 ns
CLEP/N Toixremasn | Time-put at Clock Lane fo g naticn - 38 ns
T
CLKPIN FLEERERARE | Minimum lead HS-0 drive period ng Clock 300 = ns
+ TouwzeRo
Time that the HS clock shall be dri ricr to any associated
CLEP/M T Bxldl -
e Drata Lane beginning the fransition from LP to HS mode ns

%
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18.4.10. Reset Timing

Shorter than Sus
R/

RESX
tRT

Display Status MNormal operation X Resetting >\z {De:::-;ﬂ:f:lgﬁc::seﬂ

Figure 125: Reset Timing

Table 47: Reset Timing

Parameter Min Max Unit
Reset pulse duration 10 us
Hiadteued 5 (note 1,5) mS
120 (note 1,6.7) mS

Notes:

EEPROM fo registers. " his loading is done every time when there is H/W reset cancel time (tRT) within 5 ms
after a rising edge of HESX.

2. Spike due to an electrostatic discharg: RESX line does not cause irregular system reset according to the

Table 48

Shorter than Sus
Longer than 10us
Between Sus and 10us

maximum time is 120 ms, when Reset Staris in the Sleep Out e. The display remains the blank state in the

Sleep In mode_) and then return to Default condition for Hardware Reset.

4. Spike Rejection can also be applied during a valid reset pulse, as shown t%
| Reset is accepted ‘ S/

m J%

P I Less than 20ns width positive spike will be rejected

Figure 126: Positive Moise Pulse during Reset Low
5. When Reset applied during Sleep In Mode.
6. When Reset applied during Sleep Out Mode.
7. It is necessary to wait bmsec after releasing RESX before sending commands. Also Sleep Out command

cannot be sent for 120msec.
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5.0] FEPE 5206 i (Reliability Test Conditions And  Methods)
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T mREAR. Wk, Eeh. .
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6. JY6HZS4 (Optical Characteristics)
The followings are general specifications at the TVO70WXQ-NW1.

<Table 1. LCD panel Specifications>

*Mote (1) Definition of Contrast Ratio (CR):

The contrast ratio can be calculated by the following expression.

Contrast Ratio (CR) = L63 /L0

L63: Luminance of gray level 63

L O: Luminance of gray level 0

CR=CR (5)

Parameter Specification Unit Remarks
Active Area 94.2(H)*150.72(V) mm -
Number Gf Pixels 800(H) xRGBx1280(V) pixels -

39.25(H)xRGBx117.75(V) um 3

Pixel Arra @\ RGB Vertical stripe - i;?;‘:;? onn
Display Mode Normally Black 2 -
Driver IC 19881C - note
Display Colors 16.7M(8bits) colors =
Driver Inversion Column - -
Transmittance 5.09%(Tybd 4.28%(Min.) - AG25+Clear
Contrast Ratio 1000:1(Ty in.) - =
Viewing Angle(CR>10) ggﬁgﬁgﬁgghﬂm} deg. )
Response Time 25(Typ.) 35(Max.) ms Tr+Tf
Color Gamut 50%(Typ.) 45%(Min.) & CF@C Light
Power Consumption 120 W @White

Sy

CR (X) is comresponding to the Contrast Ratio of the point X at Figure in MNote (5).
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"Mote (2) Definition of Response Time (Te, Ta):

Gray Lewsl

":—3" > Time
o

. gt
*‘Mote(3) Definition i
Mormal
x=  y=

L J

y-= 80° |C Bonding
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TR IEARME (Inspection standard)

| AR E X ENEEE ) € by ifE 56 7 1%
9.3.1 WA 5 B YRS A AT NG *R
Rk NG H AL
P RTAI NG H AL
9.3.2 TIRE YN NG H AL *
- " HM/H .
// TP DhEe AR, Jofl NG T =+
V/ LCM/ B >2. 4 ~fF——6. 0 ~F
& 1. 10mm [A] ¥R
/ MR 3
A
/)/‘7 LT ® =0. 10mm 2, SRR
G/ Y10 A
9 3 3 S e A s, HEUH MK W
" e 7 LCD 2 FARE I R R
/P B HH| U NG pap)
TR pL / meo= | |1 b A
DQ=(L+I)/2 & 15mm Y2
?>< 2 (TP, %
2 A 14
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D> W NG
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