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1. Introduction

1.1 Scope of application

LCD specification: Dots 480xRGBx1280
As to basic specification of the driver IC, refer to the IC (ICNL9707)

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;

ALL Viewing Type LCD

480 dot-segment and 1280 dot-common outputs;
16.7M Color can be selected by software;

White LED back light;

4lane MIPI interface

1.3 Applications:
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2. LCM General specification

ITEM Sandard value Unit
LCD Type Normally Black --
Drive element TFT active matrix -
Number of pixels 480*3RGB(H)X1280(V) Dots
Pixel arrangement RGB Vertical Stripe --
Pixel Pitch (W*H) 0.12546(H) X 0.12546(V) mm
Active area 60.19(H) x 160.51(V) mm
Viewing direction ALL O'CLOCK -
TFT Driver IC ICNL9707
TFT interface 4lane MIPI interface -
Approx. Weight TBD g
LCM Size(W*H*T) 66.70(W) x181.00(H) x4.80(T) mm

Touch structure

Touch Driver IC

Touch Interface
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DISPLAY TYPE: 6.86”, 480%1280 TFT LCD

DISPLAY MODE: transmissive Normally Black

VIEWING DIRECTION: ALL

DRIVER IC:ICNL9707

LCM (White 9 AVG 1/9)
Brightness: 500cd/m® (MIN) . 600cd/n® (TYP) . 700cd/n® (MAX)
Uni formity:80% (MIN)

BACK LIGHT: 12 chip white LEDs If=180mA(MIN). 200mA (TYP). 240mA (MAX), Vf=8.4-9. 6V

OPERATING TEMP: -20° C TO 70° C,STORAGE TEMP: -30° C TO 80° C
* Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter
Unspecified Tolerances: £0. 20mm

Modification mark:

SUGGESTION: TP window size unilateral increase 0.370.5mm than LCM A. A
. REQUIR

INTS ENVIRONMENTAL PROTECTION: RoHS

REV

DESCRIPTION

DRG DATE DRAWN BY

First Desing

2022.04. 21
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3.Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit
LCM Operating Temperature Torr -20 +70 °C
LCM Storage Temperature Tste -30 +80 °C
Humidity RH - 90 %

4.Electrical Characteristics

4.1 TFT DC Characteristics

Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for I/O VDDIO 1.65 1.8 3.3 V
Supply Voltage for(DC/DC) VDD 2.7 3.3 3.6 Vv
Ipb - 160 - mA
Current Consumption
Ipp-sLEEP -- 100 -- uA

4.2 Back-Light Unit Characeristics
The back-light system is an edge-lighting type with 12 white LEDs. The characteristics of the back-light

are shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage Ve 8.4 -- 9.6 V -
Forward current 3 180 200 240 mA -

Luminance(With LCD) Lv 500 600 700 cd/m? -
LED life time N/A -—- 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=50mA/LED. The LED life time could be decreased if operating I is larger than 60mA/LED.

Backlight circuit diagram shown in below:

/ /) /|
/ /) 4
/ /) /)
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5. Module Function Description

Pin No. Symbol LCM Functional Notes
1 GND Power Ground
2 DoOP MIPI-DSI Data differential signal input pins
3 DON MIPI-DSI Data differential signal input pins
4 GND Power Ground
5 D1P MIPI-DSI Data differential signal input pins
6 DIN MIPI-DSI Data differential signal input pins
7 GND Power Ground
8 CLKP MIPI-DSI CLOCK differential signal input pins
9 CLKN MIPI-DSI CLOCK differential signal input pins
10 GND Power Ground
11 D2P MIPI-DSI Data differential signal input pins
12 D2N MIPI-DSI Data differential signal input pins
13 GND Power Ground
14 D3P MIPI-DSI Data differential signal input pins
15 D3N MIPI-DSI Data differential signal input pins
16 GND Power Ground
17 GND Power Ground
18 I0OVCC1.8V power supply for the I/O circuit (1.65~3.3V)
19 IOVCC1.8V power supply for the I/O circuit (1.65~3.3V)
20 NC NC
21 SDA/NC NC
22 SCL/NC NC
23 NC NC
24 RESET Reset pin. Setting either pin low initializes the LSI
25 STBYB/NC NC
26 NC NC
27 GND Power Ground
28 LEDK Power supply for backlight cathode input terminal.
29 LEDK Power supply for backlight cathode input terminal.
30 GND Power Ground
31 NC NC
32 GND Power Ground
33 GND Power Ground
34 NC NC
35 LEDA Power supply for backlight anode input terminal.
36 LEDA Power supply for backlight anode input terminal.
37 GND Power Ground
38 VDD3.3V power supply for DC/DC circuit(2.7~3.6V)
39 VDD3.3V power supply for DC/DC circuit(2.7~3.6V)
40 NC NC
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6. Timing Characteristics

Power ON Sequence

Hardware Reset would be applied when power on. The RESX is held at *H" by the host after
both %Cl and IOVCC have been applied. Otherwise, correct functionality will not be guaranteed.
If RESX is held to “L" by the host during Power On, it must keep L at least 10psec after bath
VCI and IOVCC applied. The power on sequence for different power input modes are shown

below.
Table 1 Power ON Sequence Timing
Symbol Des criptio i Unit | Remark
L= n F
. Min. Typ. Maix
Tam Deday time of IOVCC to WCI 0 s
Torz Deday time of 1OWVCC to WSP [i] ms
T I0WCC nising time - 2 ms
T2 Deday time of ICWCC to walid RESX fo “H” 10 ms
T3 Deday time of RESX “H" i initial code ready 20 ms
T4 Delay time of IOVCC (HS_WOC) o MIPI bus ready 0 = e
T5 REESX "L peniod 10 us
T& Dieday time of inifial code reloaded to video padoet transmit 120 ms
Power on sequence: PCCS [1:0] = [1,0]
Applied Power: IOVCC, VCI
T . Ta
! .
IOVCC W
s
VCI o
|y Th
" T2 ol :
1§ b
RESET R / :
1 T |
T4 ' "'T—E"'{
" (MIPllane: LP11) M\, Tg < Vides >
MIPI h\ ; ool i
Signal stabilization penod Sleep oul command

Figure 1 Power on sequence at PCCS[1:0)=[1,0] madea
Notef: Unless otherwise specified, fimings hersin show oross point &t 50% of signal’povwer lewel.
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Power OFF Sequence

Fower off sequence for different PCC Smode applications are shown below:

Table 2 Power OFF Sequence Timing

Symibol Dess cri prtioy e Unit | Remark
[ n n r
-2 Min. Typ. Max
Tt Dreday time of WOl 1o 1I0WOCC 0 - - ms
Ttz Deday time of WSP to KOWOC 0 - - ms
Totl Deday time of WEN to VEP 0 - - ms
T IOWOC falling fime - - 2 ms
T8 Deeday time of RESX "L to WCI Li] - - us
T8 Dreday time of MIPI LP-00 to valid RESX "L™ Li] - - us
Ti0 Deday time of Sleep-in received fo valid RESX °L° 100 - - ms
™ Deeday time of RESX "L to VSN [i] - - ms
MIPI AC Characteristics
High Speed Mode - Clock Timings
CLEP ==,
CLEN - TS N R
' L5t LimsTe -
H ! i OLKP (= v
; 2 5 Ulimist i CLKN ——
Figure 4-5 Clock Timing
Specification !
Signal Symbol Parameter T ™F Unit | MNotes
CLK PIN 2l lmisr Double Ul instantaneous 4 182 | nS
CLE PIN | Uleiars, Ulwsma Ul instantaneous Half 2 9.1 ns 1
Note 1: U1 = Ubnsta = Ulmste
High Speed Mode - Clock [ Data Timings
O NP = === =
CLEN, DnN n=0,1,213
Figure 46 DSI Clock / Data Timings
Specification
Signal Symbaol Parameter MIN P Unit | MNotes
O PN DS Crata fo Clock Setup ime | 0.15°U Ul
(n=0,1.2 and 3} 1DH Clock to Data Hold time | 0.15*U1 Ul
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High Speed Mode - Rising and Falling Timings

0V reference

IoFLE

EoFmaTa

L{r aiwi

ToRToATA

p—l

Figure 4-7 Rsing and Falling Timings

DSI-CLEP M,
D5l=DniPf N

Full HS Swing Voltage

Pammeter Symbol | Conditions “Hﬁmffb:ﬂ":‘“ Unit | Motes
Differantial Rise Time for Clock | lmrasx | CLKPMN | 150p5 03Ul 23
Differential Rise Time for Data | bamera DrF/N 150p5 03Ul 123
Differential Fall Time for Clock | loetasx | CLKPMN | 150pS 02Ul 23
Differantial Fall Time for Data | {ommera DnFIN 15005 0.2 Ul 123

Note1:0nP/N, n=0,1,2 and 3

MNote 2: The display module has o meet iming requiements, which are defined for the transmitter (MCU) on

MIPI D-PHY standand.

Note 3: DSI-CLE+ = CLEF, DSCLKE- =CLEN, DSI-0d+ =00P, D51-080- =0:0N
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Low Speed Mode - Bus Turn Around

Controd Change

BACL) |5 Controlling Display Modules is Contralling
T e Turm Turmia T T
Eo Lt L L T e S S S T YU T 0 [ i, el G L
D5i-D0- 1. ;r IL. Tia suser M
LP-11 LP-10 LP- 00 LP-10 LP- 00 LP- 00 LP- 00 LP- 10 LP-11
Tw_GETD
=== DSI-DO+
Dsi-DO-
Figure 4-8 Bus Tumaround (BETA) from MCU to display module Timing
Display kodule is Controlling Control Change i rolli
Tirxi Tieut Tirsr Tia_Goo TirFaad TiFuri
[ M i O L N | | SHR i, TP et
DsI-DO- ) % . ' !
LP-11 LP-10 LP-00 LP- 10 LP- 00 LP-00 LP-00 LP- 10 LP- 11
T DSI-D+
DsI-00-
Figure 4-9 Bus Turnaround (BETA) from Display module to MCU Timing
Specification
s I bol P ate Unit | Motes
ignal | Sym arameter MIN VP n
Length of LP-00,LP-01,LP-10 or LP11
DIEA N periods MCU to Display Module 0 T ns !
Length of LP-00,LP-01,LP-10 or LP11
DOPIMN Tiexo periods Display Module to MCU 50 75 ns 1
PR Trasueen | mergyiieiors he Display Module. |y 2 Tumo | nS 1
starts driving
DOPIN | T sero RS B RSO0y Sy 5 Tiexn ns 1
Module
Time to drive LP-00 after tumaround 2
DOPIN [ Tra sao request MCU 4* Tumn ns 1

Note 1: DOP = DS|-D0+, DOM = DSI-DO-

10
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Data Lanes from Low Power Mode to High Speed Mode

Propuration brom Lo Poes Mods 1o High Sesed Mode [ 1550 - e of the e T
L Ture __ Terema

. Sy N i . |
CLEP ) ’ 'y ¥ ' [ { ! s v W, iy
CLEN — - - o e et N e |
1 —— ..
L P
hoatgeaneses | o o o X 1 1 1 %0 X oo -
Ok [N |1 i (i . SN 1 SEANER e Ly

AP-11 L0l AP ,ur 1! . o R Synchrondped .
- 18- Ak =
T & T Symcheoniasd

Low Power RMode [nabis B Line Termanation High Sipseed Migae, Enabbe Bs Ling Tarmengs ign

— -

CLioP
CLEN

baP
]

n=llE and B

Figure 4-10 Data Lanes from Low Power Mode to High Speed Mode Timing

Specification
Signal Symibol Parameter MmN TYP MAX Unit | Motes
DnPMN Tiex Length of any Low Power Siate Period 50 ns 1
DFM | Tiermepne | 1me B0 drive LP-00 to prapare far HS _ Soe, #tn 85+6°Ul | nS 1
Transmission
Time o enable Data lane Receiver ling
DnPM | Thamewes | lEerminafion maasured from whan Dn A5+47U1 ns 1
orosses WIL MAX
Note 1: DnP/N, n=0,1,2 and 3
Data Lanes from High Speed Mode to Low Power Mode
High Speed Data
Termination Teot LP-11
QRF oy s A T W T W Ty T e ===
P di Enr 8 gl FlUaSNSE ¥ ¥ Yo X
CLEN Lr e e e o e i e W N T T U | CLEN
B ==
Mote OniN
Dn@ TSNS ZLSSNID T e T - n= 0,12 and 3
Dk “, ) S R
Tursee
The last Iad bit Diasm L
HS- 0, or H5- 1
Low Power Mode, Disable
High Speed Mode, Enable Rx Line Termination Ax Line Tarmination
e
I the lasr Load bir iz HE- 00 the transmitier coharnges from ME- 0 o FES- T
I the bast o bit is H5- 1, the tramsmitter changes from HE- 1o HS- 0
Figure 4-11 Data Lanes from High Speed Mode to Low Power Mode Timing
Specification
Signal Symbol Parameter MmN | TYP Unit Notes
Time-Out at Display Module toignore =
DnPiN THaawme transiion pargd of EOT 40 S5+4°U1 nS 1
DnP/N ThaExaT Time to drive LIP-11 aflar HS burst 100 ns 1

Note 1: DnFfN, n=0,1.2 and 3

11
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DSl Clock Burst — High speed mode to /from Low Power Mode

Tier eanaticn Aeditor iy deable Fermination Reuwbar is enabbs
| | ClEP ==sssss
I | |
' CLE
| 1] T mnain 5
e s | I e
1 1] P
- il 1 |
CLEp Y N Wy W, IF I
_,.'? l_ L 1 | i WL i |- i
CLEN f gy ! ) Il
i y ! ] =t
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Tew sen JETE LT Tt Tirw Tian Figiwni Tow s [(ETE
y—— i i —————
HE- 01 H5- 0 H% 0 H5 @1
i |
f |
i | '

Figure 4-12 Clock Lane —High speed mode to / from Low Power Mode Timing

Specification
MIN TYP | MAX

Signal Symbol Parameter Unit

Notes

Time that the MCU shall continue sending
CKP/N Texwost | HS clock after the last associated Data 60+52°LI ns
Lanes has transiticned to LP mode

Time to drive HS differential state after

CKPIN Tax-man | last payload clock bit of a HS transmission &0 ns
burst
CKPIN Tusext Time to drive LP-11 after HS burst 100 ns
CKPIN Tewe Time tcf dl.'l".'\E LP-00 to prepare for HS 38 95 nS
FREFMRE trans mis sion
CKPIN Toax-Termm ﬂm at Clock Lane to enable HS 38 ns
EN e nation
Tewe | pinimum lead HS-0 drive period before
CKPIN | prepset : s 300 nS
starting Clock
TewczEro
Time that the HS clock =hall be driven
1t T pricr to any associated Data Lane 5 a
CLKFRE ™ n
beginning the transition from LP to HS
mode

12
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Reset Input Timing

Sharier than Hus
trEsw
RESET —/ \-—mm—-r- f
ERESET
Internal f i
- MNormal Operation Resstting Initial condition
" \ (Default for H/W RESET
Figure 4-13 Reset Input Timing
Table 4-2 Reset Input Timing
Signal Symbol Parameter Description Spacification Unit MNotes
9 y e MIN | TYP | MAX
tRESW Reset L™ pulse width 10 us 1
When reset applied 5 me 2
RESET during Skeep in mod
treser | Reset complete time 9 ——CF [ TIOCE
When reset applied 120 mS 5
during Sleep Out mode

Note 1: Condition : Ta =257
Note 2: Spike due to an electrostatic discharge on RESET line does not cause irregular system reset according to the table

below.
RESET Pulse Action
Less than Sus Reset Rejected
More than 10usS Reset
Between 5us and 10us Reset Start

Note 2: During the resetting period, the display will be blanked (The display is entering blanking sequence, which maximum
time is 120ms, when Reset Starts in sleep out mode. The display remains the blank state in sleep in mode) and then retum to
Default condition for HW RESET.
Note3: During Reset Complete Time, values in OTP memory will be latched to internal register during this peried. This loading
is done every time when there is HW RESET complete time (tRESET) within Sms after a rising edge of RESET.
Note 4: Spike Rejection also applies during a valid reset pulse as shown below:

—_—

BESET \ / Aesat is accepted

ikl
\ f
RESET '-,L X Lesa than 20ns which pasitive spibe willbe rejecied
b

L]

Note 5: It is necessary to wait Sms after releasing RESET when sending commands, and Sleep Out command can not be sent
within 120ms.

13
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7. Optical Characteristics

Parameter Symbol | Condition | Min. Typ. | Max. | Unit | Remark
e, 70 80 - Deg.
Horizontal B = oo =
: - eg.
Viewing Angle - CR>10 Ll A
range Wsticor B 70 80 - Deg.
O 70 80 - Deg.
Contrast ratio CR 1000 | 1500 - - Note 2
Transmittance Tr 3.56 4.1 - % -
Wix 0.295
White Chromaticity
Wy 0.330
Ry 0.656
Red @=0°
Ry 0.325
-0.03 +0.03 - CF@C light
Reproduct_ion S G, 0.258 Note 3
of color (C |Ight) G)f 0.586
3 B, 0.134
ue
B, 0.117
Response Time Ta=25°C
(Rising + Falling) T, 2} o=0° - 25 35 ms Note 4
\ Panel "
Flicker FLK Bania - 15 20 %o Note5
Note :

1

Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing
are determined for the horizontal or 3, 9 o'clock direction and the vertical or 6, 12 o’
clock direction with respect to the optical axis which is normal to the LCD surface (s
ee FIGURE 1).

Contrast measurements shall be made at viewing angle of 6= 0° and at the center o
f the LCD surface. Luminance shall be measured with all pixels in the view field set f
irst to white, then to the dark (black) state (see FIGURE 1). Luminance Contrast Rat
io (CR) is defined mathematically.

Luminance when displaying a white raster

CR
Luminance when displaying a black raster

The color chromaticity coordinates specified in the above table shall be calculated f
rom the spectral data measured with all pixels first in red, green, blue and white. Me
asurements shall be made at the center of the panel.

The electro-optical response time measurements shall be made as FIGURE 2 show

n in Appendix. The times needed for the luminance to change from 10% to 90% is T
r, and 90% to 10% is Tf.

14
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5.  The flicker should be tested after MTP written.
Measure equipment : CA310. The probe needs to be aligned with the screen center,
as close as possible but cannot on the screen.
Test pattern: 1Line Flicker.

Test pattern

Optical measurements

Figure1 Measurement Set Up

12 0'clock direction
{1 (@=00)

= |
ool e a
J:FEH‘;;'_?:AL o e e 3 Uﬂ'c[l!n-:krl'irer.'t'iqn
LAl e C == (@=03
g9n JTNJEJ e ~
0 a gl
‘clock 5 cl ___'_..--"'""_ r .-(_\--\--H ~
ALl ! o OB e,
(g=180) e A T
0] S e -~ TOPC
Bs _—"4 6 0'clockdirection L in;.%r:reen
ag i [| ®=270} : Distance
L Y {_,-f’ (L = 50cn )
ol TR A
ag* - gg e o g
Figure2 Response Time Testing
A C
E !
S i [ S
/4 g
L e i L - -
Optical  100% /1 N
Response  90%
10%
0%

e
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8. Reliability Test Item

6 Thermal and cold shock

Static state, -20°C (30min) ~70°C

(30min), 50 cycles

No. Test Item Test Condition Notes
1 High Temp. Storage +80°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 96H Missing Segment,short,
: : unclear segment

3 High Tempe. Operating +70°C / 96H non-display.display abnormally
4 Low Tempe. Operating -20°C / 96H and liquid crystal leakare

High Temperature un-allowed.
5 o 50°C x 90%RH /96H

/Humidity storage 2. No low

temperature bubbles,end seal

loose andfall, frame rainbow.

9. Packing Method----TBD

- END -

16



