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Part Name: 7 inch TFT DISPLAY MODULE
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1. Introduction

1.1 Scope of application

This specification applies to the LCD module that is supplied by Topovision
Technology CO., LTD.

LCD specification: Dots 800xRGBx1280

As to basic specification of the driver IC, refer to the IC (ILI9881C)
specification and data book.

All material & processing of the LCD module should be Lead Free.

1.2 TFT features:

Structure: TFT PANNEL+IC +FPC+BL+CTP;
ALL Viewing Type LCD

800 dot-segment and 1280 dot-common outputs;
16.7M color by 8bit R.G.B. signal input.

White LED back light;

4lane MIPI interface
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2. LCM General specification

TVTO0700KD2-CP

VerA

ITEM Sandard value Unit
LCD Type Normally Black --
Drive element TFT active matrix -
Number of pixels 800*3RGB(H)X1280(V) Dots
Pixel arrangement RGB Vertical Stripe --
Pixel Pitch (W*H) 0.11775(H) X 0.11775(V) mm
Active area 94.20(H) x 150.72(V) mm
Viewing direction ALL O'CLOCK -
TFT Driver IC ILI9881C
TFT interface 4lane MIPI interface -
Approx. Weight TBD g
LCM Size(W*H*T) 99.65(W) x160.85(H) x2.40(T) mm
LCM+CTP Size(W*H*T) 111.22(W) x174.44(H) x4.45(T) mm
Touch structure G+G
Touch Driver IC GT911 -
Touch Interface 12C
www.topo-vision.com 4/16
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NOTES: A iisigls
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— 1. DISPLAY TYPE: 7.07, 800%1280 TFT LCD ey
2. DISPLAY MODE: transmissive Normally Black alalale
3. VIEWING DIRECTION: ALL 0’ CLOCK CTP Technical parameters:
4. DRIVER IC:ILI9881C 1.TP Structure: G+G;
5. LCM (White 9 AVG 1/6) 2.1C controller:GT911 -
Brightness: 300cd/m Working voltage:2.8~3.3V LEDA
Uni formi ty:80% (MIN) 3.Light transmittance: =85%; 7 7 7 -
. . N o . . e v . 4. Surface hardness: more than 6H; CUSTOMER APVL CUSTOMER DATE
A [ 6. BACK LIGHT: 20 chip white LEDs T£=100m, V=11, 2V-12. 8V 5. Working onrizoments 200 +T0C, < o -
7. OPERATING TEMP: -20° C TO 60° C, STORAGE TEMP: -30° C TO 70° C 6 Storage environment, —30°C~+80°C. <90%R SCHE LCM OUTLINE
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter 7.Tolerance of those parts without any notes: 0. 2mm; DFTG CHK UNIT mm DIMENSION
Unspecified Tolerances:£0. 20mm 8. Products comply with RollS standard. ENGR CHK WODEL
Modification mark: N APPROVAL ww 1 VT0700KD2-CP
9. SUGGESTION:TP window size unilateral increase 0.3 0.5mm than LCM A. A DWG NO PAGE
10. REQUIREMENTS ENVIRONMENTAL PROTECTTON: RoflS T\=" TOPOVISION DISPLAY 11

8 _ 7 _ 6 _ 5 b 4 _ 3 _ 2 | 1

www.topo




®
E TVTO700KD2-CP VerA

3.Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit
LCM Operating Temperature Torr -20 +60 °C
LCM Storage Temperature Tste -30 +70 °C
TP Operating T ture & Humidit
perating Temperature umidity o 20 +60 oc
(20% ~ 90%RH)
TP SSt it ture & Humidit
orage Temperature umidity o 30 +70 oc
(20% ~ 90%RH)
Humidity RH - 90 %
4.Electrical Characteristics
4.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for I1/0 VDDIO 1.65 1.8 3.6 \%
Supply Voltage for(DC/DC) VDD 2.7 3.3 3.6 \Y
loo -- -- - mA
Current Consumption
lpp-sLeepP -- -- -- uA

4.2 Back-Light Unit Characeristics
The back-light system is an edge-lighting type with 20 white LEDs. The characteristics of the back-light

are shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage VE 11.2 12.8 V -
Forward current IF - 100 - mA -

Luminance(With LCD+CTP) Lv 300 - cd/m? -
LED life time N/A e 30,000 - Hr Note 1

Note:
(1) The “LED life time” is defined as the module brightness decrease to 50% of original brightness at
[1=20mA/LED. The LED life time could be decreased if operating I is larger than 25mA/LED.

Backlight circuit diagram shown in below:
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5. Module Function Description
Pin No. Symbol LCM Functional Notes
1 NC NC
2~3 VDD/3.3V power supply for DC/DC circuit
4 GND Power Ground
5 RESET/1.8V Reset pin. Setting either pin low initializes the LSI
6 NC NC
7 GND Power Ground
8 MIPI_D2- MIPI-DSI Data differential signal input pins
9 MIPI_D2+ MIPI-DSI Data differential signal input pins
10 GND Power Ground
11 MIPI_D1- MIPI-DSI Data differential signal input pins
12 MIPI_D1+ MIPI-DSI Data differential signal input pins
13 GND Power Ground
14 MIPI_CLK- MIPI-DSI CLOCK differential signal input pins
15 MIPI_CLK+ MIPI-DSI CLOCK differential signal input pins
16 GND Power Ground
17 MIPI_DO- MIPI-DSI Data differential signal input pins
18 MIPI_D0+ MIPI-DSI Data differential signal input pins
19 GND Power Ground
20 MIPI_D3- MIPI-DSI Data differential signal input pins
21 MIPI_D3+ MIPI-DSI Data differential signal input pins
22 GND Power Ground
23~24 NC NC
25 GND Power Ground
26~29 NC NC
30 GND Power Ground
31~32 LEDK Power supply for backlight cathode input terminal.
33~38 NC NC
39~40 LEDA Power supply for backlight anode input terminal.
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CTP PIN Description:
Pin No. Symbol CTP Functional Notes

1 CTP_VCC 3.3V Touch panel Power supply 2.8~3.3V
2 CTP_RST 1.8V Touch panel reset
3 CTP_SCL 1.8V Touch panel 12C clock
4 CTP_SDA 1.8V Touch panel 12C data
5 CTP_INT 1.8V Touch panel interrupt output
6 GND Power Ground

6. Timing Characteristics
Power on/off sequence

Input +-20 (gl
VDD _ }% |¥
VCl |\
%'_ REE :’(B'-'-iE
RESX | t
F-:Ej_:-rr;:.zE .
MIPl Lanes —  LF-11 St MIFT Aciive
Symbol Characteristics Min. Typ. Max. Units
Tvppi_rise VDDI Rise time 20 - - us
T Case A2 VCI Rise time 200
- - us
e Case B: VCI Rise time 40
Trs Res WVDDIVCI on to Reset high 5 - - ms
Tres puLse Reset low pulse time 10 - - us
Tes omo Reset to first command 10 - - ms
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High Speed Mode — Data Clock Channel Timing

DnP

DnN
n=0,1,273

CLEN, DnN

Figure 117: DSI Data to Clock Channel Timings

Table 40: DSI Data to Clock Channel Timings

Signal Symbaol Parameter Min Max
ios Data to Clock Sefup time | 0.15xUI -
tos Clock to Data Hold Time | 0.15xUI -

DnP/N , n=0 and 1
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18.4.5. Low Speed Mode — Bus Turn Around
Lower Power Mode and its State Periods on the Bus Tumaround (BTA) from the MCU to the Display Module

(ILI9881C-0D) are illustrated for reference purposes below.

MOLT s Comtrolimg Control Change Display Maodule is Controlling
ol o
Tips Tire | [T Tonm T
i —— ——
Do
D
-.Iu'u\l.lil:‘[.'h 1ACETD
DOp  --=s=imidis
DO

Figure 119: BTA from the MCU to the Display Module

Lower Power Mode and its State Periods on the Bus Turmaround (BTA) from the Display Module (ILISB81C-00) to
the MCLI are illustrated for reference purposes below.

Display Module is Controlling Control Change MCLUT is Controlling
= =
. Tima N Tiran - Tirm . Tencon Il Ty Tesum
DoP
DOM
DIP = =emimimes
DO
Figure 120: BTA from the Display Module to the MCU
Table 42: Low Power State Period Timings — A
Signal Symbol Description Min Max Uniit
Lemgth of LP-00, LP-01, LP-10 or LP-11 pericds
DOPN T 50 75 ns

MCU ¥ Display Module {ILIS881C-0D)

Lemgth of LP-00, LP-01, LP-10 or LP-11 pericds
DOPN T ) 50 75 ns
Display Module (ILI2881C-00) < MCU

Time-out before the Display Module (ILI2881C-0D) starts
DOPMN T TA=URED driving TLeo 2xTmo ns

Table 43: Low Power State Period Timings — B

Sigmal Symbol Description Time Unit
DOPN Tracsm Time to drive LP-00 by Display Module (ILIB281C-00) 5xTurem ns
DOPN TracoD Time to drive LP-00 after tumarcund request - MCU 4xTLrem ns
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18.4.6. Data Lanes from Low Power Mode to High Speed Mode

Prepamtion from Low Power Maode to High Speed Mode

Transasiession
L...,.J”,
CLEP =y - =13 U
[f N[/ ‘hJL \M[ K XA XX,
CLEN —"'—-r R, R, R W
DmP ma——
I'r...'_-u'_'l ..... { T — L o 3 ¥ ey v ; 2
"n!-ru-: Y — 2 .|.'-1|. | | l'yqb\._.-f
Rx Svichrotmsed
Tesserme Tx Svnclyonization
T poanien
Low Power Mode
Drsable R Line Tormmition High Speed Mode. Enable Rx Line Tomunation
CLEP, DnP =:=:=s=-=.
CLEN, DaN ———— p=0,1.2,3

Figure 121: Data Lanes - Low Power Mode to High Speed Mode Timings

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

High Speed Daga

Signal Symbaol Description Min Max Unit
DnP/N. n=0and 1 Tiex Length of any Low Power State Peried 50 - ns
DnP/N, n=0and 1 Thzrrepare | Time to drive LP-00 to prepare for HS Transmission A0+4xUl | 85+G6xUI ns

Time to enable Data Lane Receiver line termination
DrETN, =g 4 Trsemeen measured from when Dn crosses VILMAX ) Soi) b
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Reset Timing
Shorter than Sus
tRW
RESX
tRT
Disolay Status N i i Resetti i Initial condition
pay ormal operation nd (Default for HW reset)
Figure 124: Reset Timing
Table 47: Reset Timing
Signal Symbol Parameter Min Max Uniit
tRW Reset pulse duration 10 usS
RESX 5 {note 1,5) mS
tRT Reset cancel
120 (note 1,8,7) mS
Notes:
1. The reset cancel also includes required time for loading /D bytes, VCOM setting and other seftings from

EEPROM fto registers. This loading is done every time when there is HW reset cancel time (tRT) within 5 ms
after a rising edge of RESX.
Spike due to an electrostatic discharge on RESX line does not cause limegular system reset according to the
Table 48.

Table 48: Reset Descript

RESX Fulse Action
Shorter than Sus Reset Rejected
Longer than 10us Resst

Betwesn Sus and 10us Reset starts

Dwring the Resetting period, the display will be blanked (The display enters the blanking sequence, which
maximum time is 120 ms, when Reset Starts 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.

Spike Rejection can also be applied during a valid reset pulse, as shown below:

|-l1':'—"“l-| Reset is accepted

| " 10w »

o

Figure 125: Positive Noise Pulse during Reset Low

— —

Less than 20ns width positive spike will be rejected

When Reset applied during Sleep In Mode.
When Reset applied during Sleep Out Mode.
It i= necessary to wait bmsec after releasing RESX before sending commands. Also Sleep Out command

cannot be sent for 120msec.
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7. Optical Characteristics
7.1 Optical Specification

Item Symbaol | Condition | Min. Typ. Max. Init Mote
=0 Measuring with
Transmittance i ,
: . T(o) | Momal | 455 | 594 | — y | olarizer
(with Polarizer) viewing Vop=5.1V
Reference Only
Transmittance angle
T (% 1574 | 1749 — %o
(without Polarizer) (%)
Contrast CR 600 800 - - {11(2)
) Ts — 10 15
Response time I _ 0 25 msec {(1)(3)
Color gamut (%) 55 60 - B C-light
Color _ W, -0.02 | 0321 | +0.02 (1)(4)
chromaticity | White W, 0.346 B CF glass
y .
(CIE1931) R, 0.645 —
Red Ry 0.333 —
G Gy 0.324
reen G 0.570
B, 0.734 .
Blue ¢, 0124
Hor. e a0 a5 — (1)(4)
=] a0 a5 — i i
Wiewing angle 1 CR=10 — Mea sur_mg with
By 80 85 - Polarizer »
Ver. o0 a0 a5 — Reference Only
Optima View Direction Free 5

7.2 Measuring Condition
m Measuring surrounding: dark room
m Ambient temperature: 25+2°C
m 15min. warm-up time.

7.3 Measuring Equipment
m FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity
and BM-5A for other optical characteristics.
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MNote (1) Definition of Viewing Angle:

Bu

12
o'clock

¢ =0°

6’ o'clock
O=270°

MNote (2) Definition of Contrast Ratio (CR) :
measured at the center point of panel

Luminance with all pixels white

CR=
Luminance with all pixels black

MNote (3) Definition of Response Time : Sum of Tz and T¢

Tf Tr
100°, i _"';_—
o= B
Optical
response 10%
EL K&

time
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Mote (4) Definition of optical measurement setup

LCD Panel
Field = 1°

R

FPhoto-detector (BM-5A)

- >
120cm

Mote (5) Rubbing Direction & Polarizer Absorption Direction

Array Film Up
CF Film Down
%
R
Y s rh\- + CF Side Rubbing Direction
. 4------------—-# (CF Side Polarizer Absorption Direction
¥ «—o— TFT Side Rubbing Direction
_L_ - . ittt *» TFT Side Polarizer Absorption Direction
. X —
Item Specifications Unit Note
Rubbing Direction 90° (TFT) / -90° (CF) degree 2 domain IPS-pro
Absorption axis of - - Array Film Up
Polarizer AR 8 AL Negres CF Film Down
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8. Reliability Test Item

TVTO700KD2-CP VerA

/Humidity storage

6 Thermal and cold shock

Static state, -20°C (30min) ~60°C
(30min), 50 cycles

No. Test Item Test Condition Notes
1 High Temp. Storage +70°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 96H Missing Segment,short,
: : unclear segment
3 High Tempe. Operating +60°C / 96H non-display,display abnormally
4 Low Tempe. Operating -20°C / 96H and liquid crystal leakare
High Temperature un-allowed.
5 50°C x 90%RH /96H
2. No low

temperature bubbles,end seal
loose andfall, frame rainbow.

9. Packing Method----TBD

- END -
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