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172 #k% (Product Specifications)

Mt ZER (Panel Type)

TFT LCD

Mtk )R~} (Panel Size)

7 inch

ToREA (Display Type)

Normal Black

T HER  (Resolution)

800 (RGB) x 1280 (dot)

S~ A EE (Dot Pitch)

39.25um X 117. 75um

TRt (color)

16. 7™M

A (View Angle)

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

WRIKZEN IC (Display Driver IC) | TLT9881C
B2 (Interface Type) MIPI

fi A (TP Type) HhEE TP
f#i1C (TP 1IC) GT1151QM

#MEJR ) (Dimensions)

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

s [X R (Display area)

94. 2X 150. 72 (mm)

BiZH = (Module Brightness) 300cd/m?
fi B x5 %L Touch points 10

fi 4% 8¢ Touch Key Number 0

fluk 5 5 ] A7 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)

18.Electrical Characteristics

18.1. Absolute Maximum Ratings

The absolute maximum rating is listed in Table 36. When the ILISB81C is used out of the absolute maximum
ratings, it may be permanently damaged. To use the ILI9881C 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 and cause poor reliability.

Table 36: Absolute Maximum Ratings

Item Symbol Unit Value

Analog Operating Voltage WVCI ~ GND v -0.3~+6.5
Analog Operating Voltage VCIREF ~GND vV -0.3~+85
Digital Operating Voltage VDD ~ GND W 03~+386
Digital Operating Voltage VCC1 ~ GND ) 03 ~+65
Digital Operating Voltage VCC2 ~ GND ') 03~+65
DSl Operating Voltage VDDAM ~ GND v -03~+36
OTP Supply Voltage MTP_PWR ~ GND v 03~+90
Supply Voltage VSP ~GND Vv -0.3~+85
Supply Voltage VEM ~ GMD v 03~-65
Gate Driver High Voltage VGH ~ GND W 0.3~+18
Gate Driver Low Voltage VGL ~ GND V 03~-18

Diriver Supply Voltage WGl -VCL vV = B0V
Driver Supply Voltage WVGH - VGL v = 320v

Input Voltage WIM v 0.3 ~VDDI +0.3
HS Input Voltage WHSIN 03~+165

Operating Temperature Topr -30 ~ +70
Storage Temperature Tsig ( 55~ +110

Note: Even If the absolute 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 & Oparation Voltage
Anzlog operating voitage WCH : 25 28 6.0 W
Analog opearating woltage WECIREF 25 28 6.0
Dighal nperating voltage WOl - 1.65 28 33 W
Dighal nperating voitage veo 1.65 28 &.0 W
Dighal operating voitage woo2 1.65 28 6.0 W
D5k cperating voltags WDOAM - 1.65 1.8 3.3 W
OTP Suoply vohage MTP_PWE E 8.4 8.5 86 W
Analog operating voltage WEH : 45 £ W
Analog operating woltage WEN - & -4.5 W
Logle High level Input voltage WiIH - 0.7"vDDI VOO W | Notet
Lgl: Low level ngin voltage WIL : 0.3 0.3"vDDi W_| Notet
Logic Hign Ievel cutput voltags ) _
3 WOH IOH = -1.0m#, 0.8°VDDI VDD ¥ | Noter
TE , LEDPWM : g
Loghe Low |evel outpat voltage s ¥ . = =
et L BOL = +9.0ma 0 0.2°VDDI W | Notet
Gate Driver High Voitage WEH = 5.0 E 18 W
Gate Diver Low Valiage NGL : 8.0 : 7.0 W
Dilver Supaly Yolage . [VEHAGL 15 E 32 v
WCOM Dparation
DC VCOM Amplituge Voliage | VCOM : 48 | - ] o | w | wooes
Sounsa Drver
MEOUT(+) i 0.3 - | veestouToa | v | wotes
Saurce Output Range VREGIOUT
i J VSOUTE) - i 2 0.3 v | Moted
.
Positive Gamma Referance Yollage | VREG1OUT = 2.9 E WEP-0.5 W
Weqadve Gamma Reference Voltage | VREGIOUT : VENADLS : g W
Bekow with 995
Source OUtput Setting Time ™ . 10 - us | Moted.s
precision
BOuts=d.2W
Cutput Deviation VoRtage i ::u.n s . : 20 myv | Mote3
P L} = =i
(Sourse Cuipelt cnannel) 4.2V=S0ut=0.8V e : 15 my
Oulput Offsed Violtags WOFFSET - - - 35 mv | Note3
Standby mode current consumption
ey Ta=25"C - 35 : i
Sleap In mode i) VCi=2.BY
IPVC1 SLP IN} WDDI=1.8W 2 25 = 1

Notes:

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
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18.4.3. High Speed Mode — Data Clock Channel Timing

tpg IDH « Ips

DnP

Figure 118: DSI Data to Clock Channel Timings

Table 40: DSI Data to Clock Channel Timings

Signal Symbaol Parameter Min Max
s o tos Diata to Clock Setup ime | 0. 15xUI -
R o Clock to Data Hold Time | 0.15xU1 | -
BUO{HGH) x 1280 Hesolution and 16./M-color N -

18.4. AC Characteristics

18.4.1. DSI Timing Characteristics

18.4.2. High Speed Mode — Clock Channel Timing
CTER ey

-,

CLEN —— g "=r=f=s=e=ms y V" mrmmeme
[.[L\'HE;\. 1:]_'.\.‘-IH CLKP e
XU sy €L
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= WINSTA = UlINSTB
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
Data type
speed speed speed
Data Type = 00 1110 (OEh), RGE 585, 16 UI per Pixel 566 Mbps 433 Mbps 366 Mbps
Data Type = 01 1110 {1Eh), RGE §66, 18 UI per Pixel 637 Mbps 487 Mbps 412 Mbps
Data Type = 10 1110 (2Eh), RGEB 666 Loosely, 24 Ul per Pixel 850 Mbps 520 Mbps 550 Mbps
Data Type = 11 1110 (3Eh). RGE 888, 24 L] per Pixel 850 Mbps 5350 Mbps 550 Mbps
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18.4.4. High Speed Mode - Rising and Falling Timings

loFroLx lpgrowk
— ' :
ET e i
H
0% 0 V' Reference for
CLEP/N [tferential Clock Input
o - Full HS Swing Voltage
IoFTDATA toRTDATA
L "_""
- '
DoP/N e Gty 0V Reference for
Differential Data Inputs
n=0,1,23 &
e < Full HS Swing Voltage

Figure 119: Rising and Falling Timings on Clock and Data Channels

Table 41: Rise and Fall Timings on Clock and Data Channels

S Specification
Parameter S Conditi

'ara ymbol ondition Min Typ | Max

3 e ; 03Ul
Differential Rise Time for Clock | teerox CLKPM 150 ps w {Note)
i - DnP/N 03Ul
Differential Rise Time for Data | tcramosr= . 150 ps - (Note)
. . : 03Ul
Differential Fall Time for Clock forros CLKP/M | 150ps - {Note)
i ) ] DnP/N 0.3U1
Differential Fall Time for Data toeroars D a1 150 ps - (Note)

Note: The display module has to meet timing requirements, which are defined for the transmitter (MCU) on MIPI
D-Phy sftandard.
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18.4.6. Data Lanes from Low Power Mode to High Speed Mode

High Spead Data

Preparation from Low Power Mode io High Speed Mode Dmarsanession
T:nc TI!a. FREPARE HS-(}
CLEP =3, t . A - i A1
oo S NPNPENDNIA
DOmP — —

v [ LA

D™ --JI-----—""
g Bx Synchronized
Tis sz I's Syuchromzaiion
]lll‘- TEEM-EN
l———
Low Power Mode.
Dhsabile By Line Tenmination High Speed Mode. Enable Rx Line Termination

CLEP, Db =-=-=:=-=:
CLEN,DoN — p=0,1,2,3

Figure 122: Data Lanes - Low Power Mode to High Speed Mode Timings

Table 44: Data Lanes - Low Power Mode to High Speed Mode Timings

Signal Symbol Description Min Max Unit
DnP/N, n=0 and 1 Tizx Length of any Low Power State Period 50 - ns
DnPMN. n=0and 1 Teerasmanz | Time to drive LP-00 to prepare for HS Transmission 404Ul | BS+BExlUI ns

Time fo enable Data Lane Receiver line termination
DnP/MN, n=0and 1 Trz-Termen A —— - 35+l ns

BUU{RGH) x 1280 Resolution and 16./M-color T=TYOUTOY

18.4.7. Data Lanes from High Speed Mode to Low Power Mode

High Speed Data
Transmission Tt

The last load it | Tisrran h Tossiticys
HS-0004 HS
Low Power Mode,
Highi .‘i|n‘r~:i Blasce, Enalile Bx Line Tetmusistion Disable Bx Line Tesmunaison N
Mote: CLED,DuP ===-=:m=:-
If the last load bit is HS-1, the transmitier changes from HS-1 to0 HS-(0, 'CT-E-:EI- ?31-’\-1
n=0 1 23

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

Temumation Resistor 15 disable

& TLLPEC Ny

= G Y

Termumation Resistor 15 enable

,.":: Terw trsniex CLEN
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= Y

T3

¥
&

HS-0

Sl

Figure 124: Clock 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 Dezcription Min Max LUinit
Time that the MCU shall continue gending HS clock after the
S Tewzoar last associated Data Lanes has fransitioned to LP mode e z Li
CLKP/N T, Time todrwe. H$ differential state after last payload clock bit of &0 ) e
a HS fransmission burst
CLKP/N Thzeur Time to drive LP-11 after HS burst 100 - ns
CLEPIN Teiweremere | Time to drive LP-00 to prepare for HS transmission 38 a5 ns
CLEP/N Teiwremmsn | Time-out at Clock Lane fo enable HS terminaticn - 38 ns
TeLes
CLKPIN ELEERERARE | Minimum lead HS-0 drive period before starting Clock 300 = ns
+ TouwzeRo
Time that the HS clock shall be driven prior to any associated
CLKP/N Teik= Exl -
e Drata Lane beginning the fransition from LP to HS mode * ns
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18.4.10. Reset Timing

Shorter than Sus

=]
RESX
tRT
Display Status MNormal operation X Resetting X {De::::-l[ﬂ;f:ig:ﬁzﬁeﬂ
Figure 125: Reset Timing
Table 47: Reset Timing

Signal Symbol Parameter Min Max Unit
W Reset pulse duration 10 us

1
RESX AT Hiadteued 5 (note 1,5) mS
120 {note 1,6.7) ms

Notes:
1. The resel cancel also includes required time for loading [D bytes, VCOM setting and other settings from
EEPROM fo registers. This 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 fo an electrostatic discharge on RESX line does not cause irregular system reset according to the
Table 48.
Table 48: Reset Descript
RESX Pulse Action
Shorter than Sus Reset Rejected
Longer than 10us Reset
Between Sus and 10us Reset starts

3. During the Resetting period, the display will be blanked (The display enters the blanking sequence, which
maximum time is 120 ms, when Reset Staris in the Sleep Out mode. 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 below:

H¢+| Reset is accepted

I. 10 us -
b

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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6. J6HZS41 (Optical Characteristics)
The followings are general specifications at the TVO70WXQ-NW1.

<Table 1. LCD panel Specifications>

Parameter Specification Unit Remarks
Active Area 94.2(H)*150.72(V) i _
Number Of Pixels 800(H) xRGBx1280(V) pixels =
Pixel Pitch 39.25(H)xRGBx117.75(V) pm S
Pixel Arrangement RGB Vertical stripe = igu?;lrjginonn
Display Mode Normally Black _ -
Driver IC ILI9881C - note
Display Colors 16.7M(8bits) colors =
Driver Inversion Column B} S
Transmittance 5.09%(Typ.) 4.32%(Min.) - AG25+Clear
Contrast Ratio 1000:1(Typ.) 800:1(Min.) - =
Viewing Angle(CR>10) ggﬁgﬁgﬁgﬁgm}} deg. )
Response Time 25(Typ.) 35(Max.) ms Tr+Tf
Color Gamut 50%(Typ.) 45%(Min.) i CF@C Light
Power Consumption 120 mw @White

*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)

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

L J

Time

‘Mote(3d) Definition of Viewing Angle

CF
End Seal

¢ =

y-= 80° IC Bonding

FRC

Test Pad
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7RI ARE (Inspection standard)
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