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1. Introduction

1.1 Scope of application

LCD specification: Dots 320xRGBx1280.
As to basic specification of the driver IC, refer to the IC (Orise: 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 O’CLOCK Type LCD
320 dot-segment and 1280 dot-common outputs;

16.7M Color can be selected by software;
White LED back light;
4 Line MIPI interface

1.3 Applications:

Mobile NB

MIPI
Display terminal for av application
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LCM General specification

ITEM Sandard value Unit
LCD Type Normally Black _
Drive element TFT active matrix -
Number of pixels 320*3RGB(H)X1280(V) Dots
Pixel arrangement RGB stripe _
Active area 58.08H) x232.6962 (V) mm
Module Size(W*H*T) 64.48(W) x246. 15(H) x4.50(T) mm
Viewing direction ALL O'CLOCK
TFT Driver IC ICNL9707 -
TFT interface 4Line MIPI Interface -
Approx. Weight TBD g

Touch structure

Touch Driver IC

Touch Interface




PN DESCRIPIION =
1 GND
2
SDA-NC
\ SCL-NC
I NC
I
B | C
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AA 232.69815 |
246.15020.20000 | 3
36 ~A
37 | GND
38 | VDD-3V3
39 | VDD-3V3
NC
Circuit Diagram: 6x4=24
NOTES: kPP PP Pk
" . oo . [CHEN VI CHEN CHE CH )
1. Emw;% TYPE : 9.357, ,,wmo.*_mmo TFT LCD Ao ERGRGE-TTalaleER K
2. DISPLAY MODE : transmissive Normally Black PPk PP PE
»l »l »l »l. »l. »l
3. VIEWING DIRECTION: ALL PROPRTPRTER TR PR
4. DRIVER IC:ICNL9707
5. LCM (White 9 AVG 1/9)
Brightness : 900cd/m2 (MIN)1000cd/m2 (TYP)1100cd/m2 (MAX)
Uniformity:80% (MIN) — .
any > =
6. BACK LIGHT : 24 chip white LEDs If=180mA (MIN)210mA(TYP)240mA (MAX), Vf=18V-21V &&W&:J@Qﬁ%ﬂd%%ﬂ%v_‘%ﬁﬁ._wm»a >
7. OPERATING TEMP: -20., C TO 70, C, STORAGE TEMP: -30. C TO 80. C
8. * nw:.:é Parameter, ( ) ref Parameter, [ ] cpk Parameter mw.ﬁ 7 ET094BA01-T ___mw:_.m 4 OO
Unspecified Tolerances: -+0.20mm
Modification mark: DRAIN BY: L DATE: PROJECTION: ,@lﬂl
9. SUGGESTION: TP window size unilateral increase 0.370.5mm than LCM A. A GHECKED BY: DATE: SCALE:N.T.S T._z_ﬁ mm
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS
APPROVED BY: DATE: SHEET : 1 OF 1
A
8 | 7 | 6 5 4 3 2 1
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3.Absolute Maximum Rating

Characteristics Symbol Min Max. Unit
LCM Operating Temperature Torr -20 +70 °C
LCM Storage Temperature TsTc -30 +80 °C
Humidity RH 10 90 %
4.Electrical Characteristics
4.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit Note
TFT OperationFrame rate Hz 60 Hz
Supply Voltage for(DC/DC) VDD 3.1 3.3 6.6 %
TFT Gate ON Voltage VGH 15 V Note 2
TFT Gate OFF Voltage VGL -8 vV Note 2
TFT Common Voltage Vcom 2.5 4.0 V Note 1

Note 1: VCOM value should be adjusted by different condition to optimize Flicker Value.

Note 2: VGH and VGL are the operating voltages of TFT gate.

4.2 Back-Light Unit Characeristics

The back-light system is an edge-lighting type with 24 white LEDs. The characteristics of the back-light are

shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage VE 18V - 21V \Y -
Forward current I 180 210 240 mMA -

Luminance(With LCD) Lv 900 1000 1100 cd/m2 -
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
[L=30mA/LED. The LED life time could be decreased ifoperating I is larger than 45mA/LED.

Backlight circuit diagram shown in below:
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5. Module Function Description
Pin No Symbol Description

1 GND Ground
2 DSI- DOP DSI Data differential signal input pins. (Data lane0)
3 DSI- DON DSI Data differential signal input pins. (Data lane 0)
4 GND Ground
5 DSI-D1P DSI Data differential signal input pins. (Data lane 1)
6 DSI-D1N DSI Data differential signal input pins. (Data lane 1)
7 GND Ground
8 DSI-CLK P DSI CLOCK differential signal input pins
9 DSI-CLK N DSI CLOCK differential signal input pins
10 GND Ground
11 DSI- D2P DSI Data differential signal input pins. (Data lane 2)
12 DSI-D2N DSI Data differential signal input pins. (Data lane 2)
13 GND Ground
14 DSI- D3P DSI Data differential signal input pins. (Data lane 3)
15 DSI- D3N DSI Data differential signal input pins. (Data lane 3)

16-17 GND Ground

18-19 NC NC

20-23 NC NC
24 RESET Reset Signal pin ( “Low” is enable)
25 STBYB Ground
26 NC NC
27 GND Ground

28-29 LEDK Backlight LED Cathode
30 GND Ground
31 NC NC
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6. Timing Characteristics
High Speed Mode - Clock Timings

ELKF - - g P — g
o = e
r i
CLEN Lt & I v
] Ubwsta o« LHmsTR H
; ! | CLEp ==
] 2 % Ulwest | OCLEN s—
Figure 4-5 Clock Timing
: Specification J
Signal Symbol Parameter e Unit | Notes
CLK P 2l Mw=r Drouble Ul instantaneous 4 182 ns
CLE P | Uleg=a, Ulimiams Ul instantanedus Halt 2 g1 nS 1

Nage 12 U= UlmaTts = UlssTe

High Speed Mode - Clock / Data Timings

CLE

(1Y e ———
CLEN, DN ————— 1m0, 1,3, 3

Figure 4-6 D51 Clock  Data Timings

Specification
Signal Symibol Parameter MM T TYP | MAX Unit | Notes
D PR 10S Diata o Chock Sedup time | 015 Ll
in=0,12 and 3} tOH Clock lo Data Hold time. | 0,150 L
High Speed Mode - Rising and Falling Timings
4 RO Eeeci
EriTowTs EOwITeA L
L . - .
f TS
30
BSI-CLERYN,
OV redarercs = = = = = o e R A el -l i -
e ] DSI-DnEN
| Full H5 Swing Voltage
Figure 4-T Rsing and Falling Timings
Specification
Parametat Symbal | Conditions MM | TYP | MAX Unit | Noles
Differential Rise Time for Clock | berax CLEPM 150pS LRk ] 23
Diftenendial Fise Time Tor Data forTpaTs DnFM 150pS 02" 1,23
Difterential Fal Time for Clock toFrow CLEPM 150pS 03Ut 23
Differential Fal Tire for Data inFmars DinPM 150pS o3t 1,23

Note 1: DnPiN, n =012 and 3

Note : The display module has to meet bming requriemants which are defined for the transmitier (MCLU) on
BMIPI B-PHY standand.

Note 3: DSI-CLE+ = CLEP, DSI-CLK- sCLKN, DSIHDO+ =DOP, DSI-D0- sD0N
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Reset Input Timing:

St Mis o

s R T

Intermsl RS p— Resettin imitial condition
StavtLes \ (Default for MW RESET

L
——

Figure 4-13 Reset Input Timing

Table 4-2 Reset Input Timing
Signal Symbaol Parameter Description .:-,p TP | MAX Unit Hotes
thesw | Reset " pulse width ET = S :
When reset apglisd 5 s 5
RESET R e s during Sleep in mode
When resel apphed 120 5 5
during Sleap Out mede o

Neote 1: Condition - Ta =257
Noze 2: Spike due to an electrostagc discharge on RESET line does not cause imegular sysiem reset according to the table

bl
RESET Pulse Action
Less than 5us Rezet Rejected
Waore than 10uS Hesat
Between Sus and 10usS Heset Starnt

Note 2: During the resetting period, the display will be blanked (The display is entering blanking sequence. which madmum
time is 120ms, when Reset Startsin sleep out mode, The display remains the blank state in sleep in mode) and then return o
Default condifion for HW RESET.

Moted: During Reset Complete Time, values in OTF memory will be latched to internal register duning this period. This loading
is done every Gme when there is H'W RESET complete ime (tRESET) within Sms after 3 rsing edge of RESET.

Note 4: Spike Rejection slso applies during 3 valid reset pulse as shown below:

—

- A / T

T

,
-y

| ‘ I."Ir Lean Thaw Migrn whal omitre o e wil] Bon oo
—

——

[

Noze 5: It is necessary 1o wait 5ms after releasing RESET when sending commands, and Sleep Out command can not be sent
wighin 120ms.
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7 . Optical Characteristics

320%RGBx1280(4 Data Lanes)
Parameter Symbol |[Min. Tvp. Max. Unit
MIPI data frequency FDATA 300 320 600 Mbps
Clock frequency FRAME 50 60 70 HZ
Active THD 320 pixel
Hertical HEP THEP 50 pixel
Section HFP _ THFP 50 pixel
HSYNC THPW 30 pixel
Active TVD 1280 H
Vorizontal VBF TVEF 30 H
Section VFP TVFP 30 H
VSYNC FTFW 20 H

Note 1: Definition of Contrast Ratio (CR):

The contrast ratio can be calculated by the following expression.

Contrast Ratio (CR) = L63 / LO
L63: Luminance of gray level 63

L0: Luminance of gray level 0
CR=CR(10)

CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note 5.
Note 2: Definition of Response Time (TR, TF):

A

Grav Level 63

100%

Grav Level 63

0%

Optical

Response

100 -

Grav Level 0

0%

%——

Tr

Figure 3

Note 3: Viewing Angle

Te

Time




ggﬁﬁhbme

MORMA|
B4 = 0"
R e i
S ¥ 4 12 CLOCK DIRECTION
- n l’ I."'\- - l-- -~ .'.. e o ...-.-\".. .-'-'
9 OCLOCK _ " gl ey
~ e e
Tl - i
ol il h'}"- e g _, e
s i Al S
P ey et S
= / " e
> T ! = \mt/f# | | e J
- i a -
L i 3 "

g B S el T IOCLOCK
-__,_- - -~
& D'CLOCK DIRECTION I
Figure 4

The above “Viewing Angle” is the measuring position with Largest Contrast Ratio; not for good
image quality. View Direction for good image quality is 6 O’clock. Module maker can increase

the “Viewing Angle” by applying Wide View Film.

Note 4: Measurement Set-Up:
The LCD module should be stabilized at a given temperature for 20 minutes to avoid abrupt

temperature change during measuring. In order to stabilize the luminance, the measurement

should be executed after lighting Backlight for 20 minutes in a windless room.

LCD Module

LCD Panel

: / Photometer

Center of the Screen (TOPCON BM-5A)

L | aanE TR (--—-=-———==——=====m
Field of View = 2°

] Light Shield Room
500 mm

(Ambient Luminance < 2 lux)

Figure 5

10
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8. Reliability Test Item

Notes

No. Test Item Test Condition
1 High Temp. Storage +80°C / 48H
2 Low Temp. Storage -30°C / 48H
3 High Tempe. Operating +70°C / 48H
4 Low Tempe. Operating -20°C / 48H

High Temperature
/Humidity storage

60°C x 90%RH /48H

6 Thermal and cold shock

Static state , -30°C (30min) ~80°C
(30min), 10 cycles

1. Functional test isOK.
Missing Segment, short,
unclear segment

non- display, display abnormally
and liquid crystal leakare
un-allowed.

2. No low
temperature bubbles, end seal

loose andfall, frame rainbow.

9. Packing Method----TBD

- END -
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