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1.Summary

This is a 6.97 inch LTPS-TFT-LCD (Thin Film Transistor Liquid Crystal Display) module with normal-black technology.
Itis composed of a TFT-LCD panel, LCD Driver IC with T-con integrated, POL,FPC, cover glass and a LED backlight

unit.

2.General Specification

INDUSTRIAL DISPLAY MODULE

TLO70VVGP04-00

Items Specification Remark
Diagonal Size 6.97 inch -
Resolution 1080 x RGB x 1920 --
Active Area(mm) 86.832X154.368 --
Pixel Pitch (mm) 80.4x80.4 --
Pixel Configuration R.G.B. Vertical Stripe -
Technology Type LTPS -
Display Mode Normally Black --
Landscape or Portrait Portrait --
Surface Treatment (Top Polarizer) Hard Coating -
Interface Mipi -
Color Depth 16.7M --
Dimension (H x V x D) (mm) 172x99.5x2.36 Note1
Weight (g) 85.46¢g Note2

Table 2.1 General TFT Specifications

Note1: The dimensions do not include the length of FPC, screw and component height etc.. For detail dimension,
please refer to the module outline drawing.
Note2: The weight does not include the weight of protective film.
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3.Input / Output Terminals
Connector type: OK-10F040-04

Pin No. Symbol 110 Description
1 ID(GND) I Ground
2 NC N No connection
3 NC N No connection
4 NC N No connection
5 NC N No connection
|6 GND P Ground
7 TP_RESET I reset pin for touch
I8 TP_12C_SDA I/O I12C interface data pin for touch
Io TP _12C_SCL I I12C interface clock pin for touch
10 TP _INT @] Touch screen interrupt line
11 NC N No connection
12 LED K3 P LED Cathode
13 LED K2 P LED Cathode
14 LED K1 P LED Cathode
15 LED_A P LED Anode
16 NC N No connection
17 NC N No connection
18 VSN P Power Supply, -5.5V
19 \VSP P Power Supply, 5.5V
20 NC N No connection
21 IOVCC P Power Supply, 1.8V
22 RESET I Reset pin for display
23 TE 0] Tearing Effect output signal
24 LEDPWM 0] LCD backlight control.
25 GND P System ground
26 D2P I Positive MIPI_DSI Data differential signal input pin (Data Lane 2)
27 D2N I Negative MIPI_DSI Data differential signal input pin (Data Lane 2)
28 GND P System ground
29 D1P I Positive MIPI_DSI Data differential signal input pin (Data Lane 1)
30 D1N I Negative MIPI_DSI Data differential signal input pin (Data Lane 1)
31 GND P System ground
30 CLKP I Positive MIPI_DSI clock differential signal input pin
33 CLKN I Negative MIPI_DSI clock differential signal input pin
34 GND P System ground
35 DOP I/O Positive MIPI_DSI Data differential signal input pin (Data Lane 0)
36 DON I/O Negative MIPI_DSI Data differential signal input pin (Data Lane 0)
37 GND P System ground
38 D3P I Positive MIPI_DSI Data differential signal input pin (Data Lane 3)
39 D3N I Negative MIPI_DSI Data differential signal input pin (Data Lane 3)
40 GND P System ground
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INDUSTRIAL DISPLAY MODULE

1/0 definition: I---Input, O---Output, P---Power/Ground, N---No connection
Table 3.1.1 Pin Assignment for LCD Interface

4.Absolute Maximum Ratings
The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit

Values
Parameter Symbol Units Notes
Min Max
VSP 4.5 6.3 \Y,
LCD Analog Voltage
VSN -6.3 -4.5 \Y
LCD I/0O Voltage IOVCC 1.65 1.95 \Y
LED Current lLep - 30 mA

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 5
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5. Electrical Characteristics

5.1 Electrical Characteristics

INDUSTRIAL DISPLAY MODULE

TLO70VVGP04-00

Values
Parameter Symbol Units Notes
Min Typ Max
VSP-Vs 5.4 5.5 5.6 v
LCD Input Analog S
Voltage R
VSE Vs 5.6 5.5 5.4 Vv
LCD Logic I/O Vo IOVCC- 17 18 19 Vv
Itage Vss
LED Input Current lLep - 16.5 mA
“H’ Level Input V v oy ) Iov v
oltage IH oC cc
0.3x/
“L” Level Input Vo
ltage Vi VSS - OgC \Y
0.8x
“H” Level Output oV
Voltage Von Igg ) cc v
« » 0.2x1
L” Level Output VoL 0.0 ) oVe Vv
Voltage C
Nor P\ ) 0.211 W Notes
mal 1
LCD
Power Sle
Consu ep Po - 824 uw
mption in
o Pe i 971 1005 MW Noles

Notes:

(1) The specified current and power consumption are under the conditions at VSP = 5.5V,VSN=-5.5V,I

OVCC = 1.8V, T = 25°C, and fv = 60 Hz, at white pattern at no touch mode

The specified current and power consumption are under the conditions at VSP = 5.5V,VSN=-5.5V,IOVC
C =18V, T = 25°C, and fv = 60 Hz, at R/G/B pattern (MAX)

(2) LED Backlight assumptions:19.6V (Type), 49.5mA. (7S3P LED Total Input
(3)Vss=GND

Revision: 1.0
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INDUSTRIAL DISPLAY MODULE

5-2. Logic Power Consumption

TLO70VVGP04-00

Values
Parameter Symbol Units | Notes
Typ Max
liovee 35 mA
White Pattern
Normal Mode lvsp 15 mA (no touch)
IVsn 12 mA
lovee 30 uA
Sleep Mode lvsp 20 uA
IVsn 120 uA
5.3 DC Characteristics for Backlight Driving
Values
Parameter Symbol Units Notes
Min Typ. Max
LED Current lLep - 16.5*3 - mA 7S3P
LED Forward Voltage Viep 18.9 19.6 20.3 Vv 7S3P

Revision: 1.0
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5.4 SIGNAL TIMING SPECIFICATIONS (TBD)

TLO70VVGP04-00

ITEM SYNBOL UUNITIT
LCD Frame Rate - 60 Hz
131.7
Frequency fCLK (Uncompressed) MHz
DCLK
Period Telk ns
Horizontal
total time tHP 1119 tow
Horizontal
Active tHadr 1080 tolk
time
Horizontal
_ Pulse tHsync 4 toik
Horizontal Width
Horizontal
Back tHBP 18 toik
Porch
Timing Horizontal
Front tHFP 17 toik
Porch
Vertical
total time tvp 1962 th
Vertical
Active tVadr 1920 ty
time
Vertical
Pulse tVsync 4 ty
Vertical Width
Vertical
Back tvBP 22 ty
Porch
Vertical
Front tVFP 16 th
Porch
BBit Rateit Rate TX 790.2 Mbps
SPD(MBPS) ' P
] Data
Pixel Format 24 bit/pixel
Lane 4 Lane
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5.5 MIPI Data&CLK Line Impedance

(1) MIPI Interface Timing Sequence
(a) MIPI interface DC characteristic:

TLO70VVGP04-00
INDUSTRIAL DISPLAY MODULE

Specification
Param i i
arameter Symbol Condition Min. . N Unit
DSI-CLK+/-
Input Common Mode Voltage for Clock Vencix 70 - 330 mV
Note 2, Note 3
DSI-Dn+/-
Input Common Mode Voltage for Data Vi 70 - 330 mvV
P . i Note 2, Note 3, Note 5
Common Mode Ripple for Clock Equal or Less v DSI-CLK+/- 50 50 L
than 450MHz - Note 4
Common Mode Ripple for Data Equal or Less v DSI-Dni+/- 50 50 _—
than 450MH: cuamimze Note 4, Note 5
Commeon Mode Ripple for Clock More than
" DSI-CLK+/- - - 100 mV
450MHz (peak sine wave) .
Common Mode Ripple for Data More than n DSI-Dn+/- 100 mv
450MHz [peak sine wave) RS Note 5
Differential Input Low Level Threshold Voltage
e & Voo DSI-CLK+/- -70 - . mV
for Clock
Differential Input Low Level Threshold Voltage v DSI-Dn+/- 70 v
for Data T Note 5
Differential Input High Level Threshold Voltage
i & Vaserse DSI-CLK+/- . . 70 mv
for Clock
Differential Input High Level Threshold Voltage DSI-Dn+f-
Vnename - - 70 mV
for Data Note 5
Single-ended Input Low Voltage Vv DRCLGS; D50y 40 mv
i & g Note 3, Note 5
Single-ended Input High Volta v, e S 460 mv
. g . - e Note 3, Note S5
DSI-CLK+/-, DSI-Dni+f-
Differential Termination Resistor Rome / / 80 100 125 0
Note 5
Single-ended Threshold Voltage for Termination DSI-CLK+/+, DSI-Dn+/-
Vi & - 450 mV
Enable Note 5
AP - DSI<CLK+/<, DSI-Dn+/-
Termination Capacitor Crmm - - 60 pF
Note 5, Note 6

Note:

1. Ta=-30to 70°C, VDDI=1.65V ~ 1.95V, AVDD=4.5V ~ 6.3V, AVEE=-4.5V ~ -6.3V, VSS=AVSS=0V.
2. Includes 50mV (-50mV to 50mV) ground difference.

3. Without VCMRCLKM450/VCMRDATAMA450.

4. Without 50mV (-50mV to 50mV) ground difference.

5.n=0,1,2,3

6. For higher bit rates a 14pF capacitor will be needed to meet the common-mode return loss specification.

Vormax = —r,T ) o T I T S A T — Von suax
Vo TTESNENERNESY LP-RX
Ok AN Input High
Vi = = o — — LP-CD — T e e ———— Viuam
Input High LP-RX
Threshold
Region
Vi g = o o o e = —
Vi mu—————————_-]['
LP-CD
Threshold LP-RX
Region Input Low
Viicop = = == e o o —— o 3
z LP-CD
B MAX T = e — = Input Low
i B :
e T Supat o )
- U : L ¥ : W
Low Power Low Power Low Power High Speed Receiver
Transmitter Contention Detector Receiver

MIPI DC Diagram
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INDUSTRIAL DISPLAY MODULE

(b) MIPI Timing Characteristics
High Speed Mode - Clock Channel Timing

DSI-CLK+ =+ v == -

DSI-CLK- — . | osemimimiaa
L l'll.‘\'h\ 8. l-r!msrn ! DSI-CLK+ =:=:=*=
I T ] »
. 2XUIpest ¥ DSI-CLK-
i b |
Figure 106. DSI Clock Channel Timing
Table 45. DSI Clock Channel Timing
Signal Symbol Parameter Min. Max. Unit
DSI-CLK+/- 2xUlsesy Double Ul instantaneous 2 25 ns
DSI-CLK+/- Ulnsta, Ulinsts Ulinstantaneous Half 1 12.5 ns

Note: Ulinst = Ulinsta = Ulinsts

High Speed Mode - Data Clock Channel Timing

DELCEES sosiuiainia

DSI-CLK-

..........

DSECLK+, DSI-Dn+ =+=+=s=:=es
DSECLK-, DSI-Dpi- e

Figure 107. DSI Data to Clock Channel Timings

Table 46. DSI Data to Clock Channel Timings

Signal Symbol Parameter Min. Max.

tos Data to Clock Setup time 0.15xUI

DSI-Dn+/-(n=0,1,2,3)

tow Clock to Data Hold Time 0.15xUl

TLO70VVGP04-00

- e
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INDUSTRIAL DISPLAY MODULE

High Speed Mode - Rise and Fall Timings

lpsrcLx

torTCLx

al)

TLO70VVGP04-00

s f / I 0V Reference for

Dufferennial Clock Input

Full HS Swing Voltage

DSI-CLK+ -
IDFTDATA loRTDATA
—
ﬂ . o
\ w-f I
DSI-Dn+ -
n=0,123

0V Reference for

Differennal Data Inputs

Full HS Swing Voltage

Figure 108. Rise and Fall Timings on Clock and Data Channels

Table 47. Rise and Fall Timings on Clock and Data Channels

ficati
Parameter Symbol Condition Shetet

Min. Typ. Max.

Differential Rise Time for Clock tokrci DSI-CLK+/- 150 ps - 0.3UI
DSI-Dn+/-

Differential Rise Time for Data toxtoata (nlO.lj‘ztIB) 150 ps - 0.3UI

Differential Fall Time for Clock torus DSI-CLK+/- 150 ps - 0.3Vl
DSI-Dn+/-

Differential Fall Time for Data tormana (n-o,:z’,,a) 150 ps - 0.3UI

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD
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INDUSTRIAL DISPLAY MODULE

Lower Power Mode and its State Periods are illustrated for reference purposes on the Bus Turnaround (BTA)
from the MCU to the Display Module sequence below.

MCU is Controlling Control Change Display Module 1s Controlling
& -
Tiroe . Tumou o Tir00 " Teexo T
DSI-Do+
DSI-DO-
Tf.\ WD T1a ETD
DSEDO: =mimimimis
DSLDX-

Figure 109. BTA from the MCU to the Display Module

Lower Power Mode and its State Periods are illustrated for reference purposes on the Bus Turnaround (BTA)
from the Display Module to the MCU sequence below.

Display Module 1s Controlling Control Change MCU is Controlling
= =
= Tieo .- [iexo o Tumo I74.000 Timos e T ]

DSI-DO+
DSI-D0-
DSEDO+ =emimimiaes
(D71 181 F—
Figure 110. BTA from the Display Module to the MCU
Table 48. Low Power State Period Timings - A
Signal Symbol Description Min Max Unit
Length of LP-00, LP-01, LP-10 or LP-11 periods
D L T 7
e e MCU 9 Display Module » S "
Length of LP-00, LP-01, LP-10 or LP-11 periods
. T 7
OSH-DO4 - Display Module & MCU o > "
DSI-D0+/- Tiagasm Time-out before the Display Module starts drivin Tiexp 2'Tipp ns |
Table 49. Low Power State Period Timings - B
Signal Symbol Description Time Unit
DSI-DO+/- Tinam Time to drive LP-00 by Display Module 5" Timo ns
DSI-DO+/- Tinaoo Time to drive LP-00 after turnaround request =MCU 4" Tieo ns

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 12
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INDUSTRIAL DISPLAY MODULE

High Speed Data
Preparation from Low Power Mode to High Speed Mode Transumssion
Im Tlﬂ TRITARD ! {\.l ]
DSI-CLK+ ﬂwwmm
DSLCLK- fees e e g X
DSE-Du+
\Iﬂ LX)
\'nmrxum | mim - -
DSI-Dn- : v
Rx Syncheonzed
T serrs Tx Synchromzation
T vmas i
Low Power Mode,
Disable RX Line Tennumation High Speed Mode, Enable Rx Line Ternunation

DSLCLKS, DSIDps= = msmemes
DSLCLE-, DSEDy. ——— 320123

Figure 111. Data Lanes - Low Power Mode to High Speed Mode Timings

Table 50. Data Lanes - Low Power Mode to High Speed Mode Timings

Signal Symbol Description Min Max Unit
DSI-Dn+/-(n=0,1,2,3) T Length of any Low Power State Period 50 - ns
DSI-Dn+/-(n=0,1,2,3) Tisonmant Time to drive LP-00to prepare for HS Transmission 40+4xU1 | 85+6xUI ns
DS1-Dn+/-(n%0,1,2,3) T Time to enable Data Lane Receiver line termination . 35+4xU1 ns

measured from when Dn crosses VILMAX

Hagh Speed Data
Transnussion Teor

The last boad bt Ty
HS-0 o HS-1 .
Low Power Mode
High Speed Mode, Enable Rx Line Termmation Disable Rx Line Tenunation
Note: DSICLK=. DSI-Dyt=ememememee
DSICLK- DSEDn-

If the last load bit is HS-1, the transmitter changes from HS-1 to HS-0.
If the last load bit is HS-0, the transmitter changes from HS-0 to HS-1.

a=0123

Figure 112. Data Lanes - High Speed Mode to Low Power Mode Timings

Table 51. Data Lanes - High Speed Mode to Low Power Mode Timings

Signal Symbol Description Min Max Unit
DSI-Dn+/- (n=0,1,2,3) Trtsor Time-Out at Display Module toignore transition period of EoT 40 55+4xU1 ns
DSI-Dn+/-(n=0,1,2,3) Trsour Time to driver LP-11 after HS burst 100 - ns

Time that the transmitter drives the flipped differential state max(8*Ul,
DSI-On#/-(n=0,1,2,3 T b ;
il ' "™ | aherlast payloaddata bitof a HS transmission burst B0ns+4°Ul) -

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 13
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INDUSTRIAL DISPLAY MODULE

Termunation Resastor 15 enable
Termination Reststor 1s disable : oo DSLCLE+ =emsmememen

4

/ -Ti l: TN X DSICLE,  —
\Il'l\ M)

DSICLK+

DSKCLK-

Taxsosr Taxma T 11 el ) Taxamw  Tax mE

HS0 HS-0 HS-V]

DSEDn+
DSEDn-

atil™™

Figure 113. Clock Lanes - High Speed Mode to/from Low Power Mode Timings

Table 52. Clock Lanes - High Speed Mode to/from Low Power Mode Timings

Signal Symbol Description Min Max Unit

DSCLKY/ . Time that the MCU shall continue sending HS clock after the last assodiated 60+52xU1 s
Data Lanes has transitioned to LP mode
Time to drive HS differential state after|ast payload clock bitofa HS

DSI-CLK#/- B e pay ' 60 ; ns
transmission burst

DSI-CLK+/- Tisear Time to drive LP-11after HS burst 100 - ns

DSICLK+/- Tacooms Time to drive LP-00to prepare for HS transmission 38 95 ns

DSI-CLK+/- Tow ey Time-out at Clock Lane to enable HS termination . 38 ns

DSI-CLK+/- Touwsnoms Minimum lead HS-0 drive period before starting Clock 300 - ns
Time that the HS clock shall be driven prior to any associated Data Lane

DSI-CLK+/- T _ ” &xul . ns
beginning the transition from LP toHS mode

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 14
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INDUSTRIAL DISPLAY MODULE

(2)Reset Input Timing

| Trw
RESX \ ; \ "—"I_/
— Trw_tp
TP_RESX , \1 '—'[
Initial condition

f
Display Status Normal operation X Sl >< (Default for HW reset)
|

Figure 97. Reset Timing

Table 41. Reset Timing

Signal Symbol Parameter Min Max Unit
R I
Trw eset ;?u se 10 ) us
duration
RESX 3G Mewss) - ms
Trt Reset cancel 150 P - o~
TP RESX | Trw_tp BESAtpRise 10 . us
duration

Note:
1. The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings from
NVM to registers. This loading is done every time when there is H/W reset cancel time (Trt) within 5ms

after a rising edge of RESX.
2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the
following table.
Table 42. Reset Description
RESX Action
Shorter than 5us Reset Rejected
Longer than 9us Reset
Between 5us and 9us Reset starts

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 15
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INDUSTRIAL DISPLAY MODULE

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 return to default condition for Hardware Reset.

Spike Rejection also applies during a valid reset pulse as shown in following figure.

s Reset is accepted

R -

_’H‘L Less than 20ns width positive spike will be rejected

Figure 98. Positive Noise Pulse during Reset Low

When Reset applied during Sleep In Mode.

6. When Reset applied during Sleep Out Mode.

It is necessary to wait Smsec after releasing RESX before sending other commands. Also Sleep Out
command (11h) cannot be sent for 120msec.

5.6 Recommended Power Sequence

5.6.1 Power sequence

1.1 Normal mode

The power sequence of normal mode

1
1
| |
] ‘0 |
| Display 1 Display | | Pt 3; RESET sboul o ol Lo daring 11 pread
1stMiPicommand  Sleep Out' on BLOn Off/ ' Sleepin H VOO ke e o
o BLO \ Nt 1 TP RESET sl be ol shring 111
2ip_pwr_sel | 1 ) &1 sc_stop / | peried F VOUN beep powr oo
I 1
it [ | pomems || pwsepes || ometms || foebss | | fosete |oo | e »1 t
- Ll
lp st ?:p_lw_rﬂoad‘ : | | :
' = ' ===
epert regert
Vo — Hi —— |
]
! ] y
sid 0 |-| ﬂ LY
\ T L) i
I ] 1
bescccscssnsnansnsssssnsssnsssssssansas Secsssssvsssssssssssssssseee | Iy ————— |
Resume power on mode Normal scan mode Suspend mode

Revi
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INDUSTRIAL DISPLAY MODULE

-------------------------------- Resume & SUSPeNd - « =« = - =« e me e e e
o — . i L
Status
| | | |
m 1 | L |
Stalus Setph Sleep Ot Dtglay On Normal Diplay Dilay 08 * Shew I of Dep Seep DetpSeep b Power Snieg.
| | i I
vool | | | |
I | | |
I [ | |
4 + ; |
AVDD I I i i |
] | 1 2] Ceemsnnisnnianiins eoas
| | | > |
I | | i +
AVEE I | | |
- : - |
I I | g | ol
i | | f | e
T L T L MM
RESET I i | | e
I | | | |
PRSE | 2 216247 | | 25MS o 209 tpspin/tp_dlpin i
I + | I ——p——H———— |
I ’ | | | |
| SleepOut Display BLON | | Offf ' Sleepin I
I On | | BLOf |
| \ztp _pwr_se 21p slp, s sfart 21p_sc_stop I
| #re s F A :
MPIDSI [t | ey | | e Dt | Pl P ” frame Duta || frameData || rime Do | frameDats | et | 1p1t | w41 :
T
PR : e |
: \ﬂ Sean stant repont ripart I Scan shop :;: l[
| | | |
L | I | |
T | T |
| | | |
I T 1 )
Resume mode Suspend mode

The flow chart of normal mode

Display on &
Normal scan mode

Init. power on Driver init. Sleep out sequence

Resume power on mode
Resume mode

Gesture or
Sleep or

Deep sleep mode

Resume power on
mode or
Resume mode

Suspend mode

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 17
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INDUSTRIAL DISPLAY MODULE

Normal Mode Min. Typ. | Max. Note

tr1 (ms) 0.05 - 20 |VDDI rising time

tr2 (ms) 0.05 - 20 |AVDD, AVEE rising time

tf (ms) 0.05 - 20 |External power falling time

t1 (ms) 1 - -

t2 (ms) 1 - -

t3 (ms) 1 - -
DDI OTP reload.

t4 (ms) 10 - B RESET to first command in display
sleep in mode time.

t5 (ms) 60 - - Sleep Out Sequence

t6 (ms) 0 - -

t7 (ms) 50 B B

t8 (ms) 16.67 - - Depend on frame rate.
Sleep In Sequence

T9 (ms) 80 - - *The min. time of sleep in should be longer than

panel power off request

t10 (ms) 1 - -
t11 (ms) 0 - - AVDD = |AVEE]| *No limitation for 111
tPOFF2 (ms) 0.05 - B AVEE 90% to AVDD 90%
tPOFF1 (ms) 0.05 - B AVEE 10% to AVDD 10%
t12 (ms) 0 - -
t13 (ms) 47 - - TP RESET to 1 TP CMD delay time
Delay time between VDDI power off]
t14(ms) 10 . »
to power on
tp_set (ms) 10 - B TP OTP reload
tp_fw_reload (ms) 37 - - Flash reload
tp_pwr_set (ms) 60 - - Initial setting
tp_slp_out (ms) 0 - - Resume timing
tp_sc_start (ms) 35 - -
tp_sc_stop (ms) 35 - -
tp_slp_in (ms) 35 - - Entry Sleep mode wait time
tp_dslp_in (ms) 35 - - Entry Deep Sleep mode wait time

*Resume Power On mode : If resume AVDD & AVEE power off, please follow Resume power on mode.

* Before VDDI power on, please make sure VDDI, VDD, VDD_TP are under 100mV for 10ms.

* When sleep in mode, RESET & TP RESET can keep low after AVDD & AVEE power off.

* Exit Deep Sleep mode : Entry deep sleep mode and AVDD & AVEE power off, please follow Resume power
on mode.

Figure 1 Interface power sequence
Note: AVDD=VSP,AVEE=VSN,VDDI=IOVCC

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 18
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6.0Optical Characteristics

INDUSTRIAL DISPLAY MODULE

TLO70VVGP04-00

Item Symbol Condition Min Typ Max | Unit | Remark
oU 80 - -
6D CR>10 80 - -
Viewing Angle 0/90/180/270 ° Note2
oL 80 N -~
6R 80 - -
Contrast Ratio CR Vertical,25°C 800 1000 | - | - |Now13
Response Time Tr+Tf 25°C -- -- 30 ms |Notel. 4
X 0280 | 0.310 | 0.340
White v 0293 | 0323 | 0.353
X 0601 | 0.631 | 0.661
Red v 0298 | 0.328 | 0.358
Chromaticity X CIE1931-XYZ 0.254 | 0.284 | 0314 |~ |Notel, 5
Green v 0571 | 0.601 | 0.631
X 0.128 | 0.158 | 0.188
Blue v 0022 | 0.052 | 0.082
NTSC 70 -] %
Luminance L 25°C 340 420 - cd/m? |Notel. 7
Uniformity White 75% 80% - % |Note1. 6

Test Conditio

1. The ambient temperature is 25°C.

Note 1:

ns:

Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 Minutes operation, the optical properties
are measured at the center point of the LCD screen. All input terminals LCD panel must be ground when

measuring the center area of the panel.

Photo detector ~

Field

TFT-LCD Module

1

l

500mm
LCD Panel

4

The center of the screen

Revision: 1.0
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INDUSTRIAL DISPLAY MODULE

Note 2: Definition of viewing angle range and measurement system.

viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80)-

| o=00°
g:'é nlglol'”e 12 o'clock direction

/ e Ufi,} V‘/ J
=180 / o Area //

>
#
#

;é
.~ Activ

6 o'clock direction
Note 3: Definition of contrast ratio
Luminance measured when LCD is on the " White" state
Luminance measured when LCD is on the "Black" state
“White state “: The state is that the LCD should drive by Vwhite.
“Black state”: The state is that the LCD should drive by Vblack.

Vwhite: To be determined  Vblack: To be determined.

Contrast ratio (CR) =

Note 4. Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and “Black” state.
Rise time (Ton) is the time between photo detector output intensity changed from 90% to 10%. And fall time
(Torr) is the time between photo detector output intensity changed from 10% to 90%.

(White (TFT OFF) Black (TFT ON) White (TFT OFV

100%
90% ————

Photo detector output
(Relative value)

Ton
Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the center of
each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax

L--——-- Active area length W----- Active area width

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 20
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INDUSTRIAL DISPLAY MODULE

87.33CVA)

/8,60

43,67

8./3

154.87CVA)

139.38

7743

Y
~
ip|

~@

©

Lmax: The measured Maximum luminance of all measurement position.

Lmin: The measured Minimum luminance of all measurement position.

Note 7: Definition of Luminance:

Measure the luminance of white state at center point.

TLO70VVGP04-00
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7.Reliability Test
Contents of Reliability Test

No Test Iltem Test condition Criterion

1 High Temperature Storage | Ta = +80°C, 240 hours GB/T 2423.2-2008 i#%: Bb

2 Low Temperature Storage | Ta =-30°C, 240 hours GB/T 2423.1-2008 iR%: Ab

3 High Temperature Operation | Ta = +70°C, 240 hours GB/T 2423.2-2008 % Bb

4 Low Temperature Operation | Ta =-20°C, 240 hours GB/T 2423.1-2008 i#%: Ab
High Temperature &

5 Humidity Operation Ta = +60°C, 90% RH max,240 hours GB/T 2423.3-2016
(operational)

6 Thermal ShOCk '3OOC 30 m|n~+80°C 30 mln, Change GB/T 242322_2012 ﬁtgﬁ Na
(non-operational) time:5min, 20 Cycle
Vibration Test Packing Frequency: 5-20-200HZ

7 condition PSD: 0.01-0.01-0.001 Total:0.781g2/HZ, GB/T 4857.23-2012
(non-operational) xly/z per 30min

C=150pF,R=330Q,5point/panel
Air:£8Kv,5times;

8 | ESD (operational) Contact:+4Kv,5times GB/T 17626.6-2006
(Environment:15°C~35

°C,30%~60%.86Kpa~106Kpa)

Height: 60 cm,1 corner, 3 edges, 6

GB/T 4857.5-1992
surfaces

9 Package Drop Test

Note1: Ta is the ambient temperature of samples.
Note2: Before cosmetic and function test, the product must have enough recovery time, at least 2 hours at room
temperature.
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o A [ B c D E F G H I J K L M N
1 LCM SYM REV DC/EC NUVBER DESCRIPTION DATE
W No. Symbol
s 1 ID(GND) YGT1-00 NEWISSUE 2021.08.09
~ — 2 NC
o 3 NC
_H_ 5| 4 NC ® ®
5 Ne 99.5020.1(COVER 0.D) 23602 IR square color: Blue&black
2 GND —|ir—0-8020.08(COVER) Transmittance 550nm: 12%:4% & 940nm:280%
7 TP_RESET 5.84 87.33£0.15(COVER V.A) 0.175(0CA) © - 1e -=oi
8 | TP_12C_SDA (6.09) 86.83(LCD >.ZL B %A. 39:0.15(LCM) .ﬂ 89.33:0.15 4.84 ?22.40£0.15 [309.20:0.15
3| 9 TP_I2C_SCL 7 ~ b . Protective film e 3
10 TP_INT 2 2
L1 NC . © L
6.97"TFT QR Code =
XXXXXXXXXX
12 LED_K3 1080(RGB)X1920 _ﬁ X000000KK(BL) u@ X000000X(BL) m
4 ”__w WMWI”W XXXXXXXXXX(LCM) XXXOOKXXX(LCM) N 4
15 LED_A
1 16 NC Printing on the back 2 = ]
17 NC Color: Black > w
5/ 18 VSN @ e J 5
19 VSP 33 p (11.92)
|20 NC VIEWING DIRECTION: ALL S 10|@ Kl ; R L
s = v Az
21 lovee s = Y 7Y
22 RESET kY m e 7 Remove tape
63 TE AF coating 2 | m 6
P o |~ T
24 LEDPWM e = !
1 25 GND 3 T
26 D2P N
7127 D2N 7
| [ 20 D1P U L
30 DIN
31 GND ,ﬂ
x
832 CLKP ﬂw,hlhlhlﬂ SUS304 T=0.1mm AMn Finished products Status 8
33 CLKN - e =
v GND (Include Insulation Tape) _J~1.00 MAX i M L
35 DOP f
36 DON < _ _ EN GND
9 © QR Code < - " 9
37 GND A EMI = ~ V77 Insulation tape
38 D3P N GND m — — 8 =3 Graphite sheet L
ww mmu B2 Copper foil i SUS304 T=0.15mm OK-10GM040-04 A7 SN DST T=0.05mm
1d B2 Insulation tape T i ,ﬁ T 77 single side tape 10
ET] Components area H=1.0MAX 11.9240.5—+=—= 550 XY Conductive DST T=0.03mm
(@)
c M 11
- NOTES: LEDA
1.LCM DISPLAY TYPE: LTPS TFT;CTP: In-cell
W ] 2.LCM DRIVE IC: ILI7807S ]
© 3.VIEW DIRECTION: All LED CIRCUIT
&= |5 4.0PERATION TEMPERATURE: -20°C~+70°C ~—0.0804—f (1f=3*16.5mA / Vi=19.6V TYP) 12
()] STORAGE TEMPERATURE: -30°C~+80°C 0.0268
A — 5.COVER GLASS MATERIAL: Panda MN228 Glass =
(G | | 6-SURFACE HARDNESS: 81l 750¢) I CONTROL DIVENSION DFRev. l—l—>2—<—> ]
M o SURFACE TREATMENT: AF Coating b REFERENCEDIVENSION | () | 3DRev.
am= [13 7.UNMARKED TOLERANCE: 0.2 S|R|G|B 13
N c 8.LCM CONNECTOR: OK-10GM040-04 S APPROVED. | Zhou Sen 2021.08.09 | PRODUCTNUVEER | TLO70VVGP04-00 mas | 5
(G || 9REQUIREMENT ON ENVIRONMENT PROTECTION: Q/S0002 | EEcEcED | LiJunQin 2021.08.09 | PARTNAVE LCM+CTP UNT oL
A |nn.v DOTS DETAIL ME CHECKED:|  Li QiongFeng 2021.08.09 DRAWNGNUVBER | YGT1-00 SCALE 1:1
—
p— o™ DESGNED: | Chen HuiXuan | 2021.08.09 | METERALNUVBER PacE i |
E = A B [ c [ D E F [ G [ H I J K L N
(o)

TIANMA MICROELECTRONICS CO., LTD
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9. Packing Instruction

9.1 Packaging Material (Per Carton )

TLO70VVGP04-00

INDUSTRIAL DISPLAY MODULE

Unit

No| Item Model (Materiel)  |Dimensions(mm) Weight(Kg) Quantity| Remark
1 |LCM TLO70VVGP04-00 172%99. 5%2. 36mm |0.0855 54

2 |Tray PET 356*256*13.0 0.125 30

3 |EPE MBZ-ZZMLA1 3362466 0.01 6

4 |EPE MBZ-ZZM15 375*275*10 0.021 4

5 |EPE MBZ-ZZM16 250*280*12 0.017 2

6 |Carton X18A 395*290*315 0.98 1

7 |ESD bag JD13 400*520 0.042 3

8 |Total Weight 9.65kg=10%
9.2.Packaging Specification and Quantity

DETAIL A
Use empty tray The t + l
—‘/I\ﬁuﬂgﬁﬁl%% e lape 10 sea
Put products into the MBS

9traysxe LCMS per
tray.

y
HPRBAO MR, MR
ERPBAREA

MBZ-/7Ml6

(LEFT)
MBZ-ZZML1 <;;;;;;>
¢ 00'03
N MBZ-ZZM15 J
= FROND 57 7 7ms m%%ié%Ml6
MBZ-ZZML1 <;;;;;;> (BOTTOM)

Put into vacuum

TLO70VVGP04-00-TXM2-00

Rotate tray 180 degrees and
place on top of stack,check
the tray using Fig.A

Put EPE into

carton(X184)
MBZ-Z/M1S

(BACKD

| /

Put into carton %

3

18 LCMs per ! |
group bag toke out air 54LCMs and 30trays
—IRA S M and attach loble Put three per cartan
BNBERIHET, W groups A A
BONERA, AR 541
& together BRI M trayf
IMERR—R
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9.3 stack placement

LT el (Mhdleal NS (Mhdlea NS (hdlex NV EY MMMA
Tl

W JalnlE (e HEEEE HEEEE ﬁ @mwwi
T

WidJanlE DEEEE DEEEE DEEEE m¥wg

(][ (=] MdaiNE (MhdfalRE ] ] [ =]

1200
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10.Precautions for Use of LCD Module
10.1 Handling Precautions

(1) The display panel is made of glass. Do not subject it to mechanical shock by dropping it, etc.
(2) If the display panel is damaged and the liquid crystal fluid inside it leaks out be sure not to get any in your
mouth. If the fluid comes into contact with your skin or clothes promptly wash it off using soap and water.
(3) Do not apply excessive force to the display surface or the bezel since this may cause the color tone to vary.
(4) The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle the
polarizer carefully.
(5) Ifthe display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If it is still
not completely clear use a moist cloth with one of the following solvents:

— Isopropyl alcohol

Solvents other than those mentioned above may damage the polarizer. Specifically, do not use the following:
— Water
— Ketone
— Aromatic solvents
(6) POL surface temperature shall not exceed 95°C when the product is used or tested.
(7) The storage or use environment must not contain an acid or base environment. for example,NH3,S02...
(8) Do not attempt to disassemble the LCD Module.
9) If the logic circuitry is powered off, do not apply the input signals.
) To prevent destruction of the module by static electricity, be careful to maintain an optimum work environment.
) Be sure to ground your body when handling the LCD Modules.
) Tools used for assembly, such as soldering irons, must be properly grounded.
(13) To reduce the amount of static electricity generated, do not conduct assembly or other work under very low
humidity conditions.
(14) The LCD Module is covered with a film to protect the display surface. Be careful when peeling off this
protective film since static electricity may be generated.

(9)
(10
(11
(12

1
1
1

10.2 Storage precautions

(1) When storing the LCD modules avoid exposure to direct sunlight or to the light of fluorescent lamps.

(2) The LCD modules should be stored within the rated storage temperature range. If the LCD modules will be
stored for a long time, the recommend condition is:

Temperature: 15 ~ 35 degree C (or at least Temp. 10 ~ 40 degree C / Humidity 25% ~ 75%), for National Std.
recommendation

(3) The LCD modules should be stored in a room without acid, alkali or other harmful gases.

10.3 Transportation Precautions

The LCD modules should not be dropped or subject to violent mechanical shock during transportation. Also they
should avoid excessive pressure, water, high humidity and direct sunlight.
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11.Contact Us

m ASIA
Tianma Microelectronics Co., Ltd. Shanghai Tianma Microelectronics Co., Ltd.
No.88, Daxin Road, Tianma Building, No0.889, Huiging Road,
Nanshan District, Shenzhen, China Pudong New District, Shanghai, China
TEL : +86-755-3635 1000 TEL : +86-21-6265 1888
Shanghai AVIC Optoelectronics Co., Ltd. Chengdu Tianma Microelectronics Co., Ltd.
No0.3388, Huaning Road, No.88, Tianyuan Road,
Minhang District, Shanghai, China West Hi-tech Zone, Chengdu, China
TEL : +86-21-34074600 TEL : +86-28-85300300
Xiamen Tianma Microelectronics Co., Ltd. Tianma Japan Co., Ltd.
No0.6999, West Xiangan Road, Shin-Kawasaki Mitsui Building West Tower 28F1-1-2, Kashimada,
Xiangan District, Xiamen, China Saiwai-ku, Kawasaki, Kanagawa, Japan
TEL : +86-592-3758888 TEL : +81-44-330-9933
Tianma Microelectronics Korea Co. Ltd. Tianma Taiwan Office
805 Geumgokdong, Mido plaza,
168 ,Seongnam-daero, Bundang-gu, 6F-1, N°'1.249’ Zhongzheng Road.,
. . Taoyuan City, 330, Taiwan
Seongnam-si,Gyeonggi-do,Korea
TEL : +82-31-717 8770 TEL : +886-3-3562660
B Europe

Tianma Europe GmbH

Add: Peter-Mller-Str. 22,
40468, Disseldorf, Germany

TEL : +86-21-34074600

B North America

Tianma America, Inc. Detroit Office
Address : 13949 Central AVE Chino, CA 91710, USA 755 W. Big Beaver Road, Suite 1110 Troy, Ml 48084
TEL : +86-21-31021888 TEL : +1 909-590-5833
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