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1. Introduction

1.1 Scope of application

LCD specification: Dots 480xRGBx854.

As to basic specification of the driver IC, refer to the IC (Sitronix:ST7701S)
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;
IPS Type LCD

480dot-segment and 854 dot-common outputs;
16.7M Color can be selected by software;
White LED back light;

2 Lane 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)X854(V) Dots
Pixel arrangement RGB stripe --
Pixel Pitch (W*H) 0.0255(W) x 0.07644(H) mm
Active area 36.72(W) x 65.28(H) mm
Viewing direction ALL O’CLOCK --
TFT Driver IC ST7701S -
TFT interface 2Lane MIPI Interface --
Module Size(W*H*T) 43.04(W) x74.91(H) x2.3(D) mm
Approx. Weight TBD g

Touch structure

Touch Driver IC

Touch Interface
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NOTES: R o~
1. DISPLAY TYPE: 2.95”, 480%854 TFT LCD
2. DISPLAY MODE: transmissive Normally Black - I T
3. VIEWING DIRECTION: Free 9 o0Er
4. DRIVER IC:ST7701S +
5. LCM (White 9 AVG 1/9) : A g & &L g gL K 9. €001
Brightness: 300cd/m> (TYP) — e -
Uniformi ty:80% (MIN) me: | IRYITTCF 22 e B A BR A 1
6. BACK LIGHT: 6 chip white LEDs If=20mA, Vf=17.5V"20. 5V
7. OPERATING TEMP: -20° C TO 60° C,STORAGE TEMP: -30° C TO 70° C PART ETO30FWO1-T ODULE
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter 2 ND.:
Unspecified Tolerances: 0. 20mm N RV ; ATE- ' -
Modification mark: DRAWN BY: YE DATE: PROJECTION: A@ ml
9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A.A CHECKED BY': DATE: SCALE:N.T. S 72:” p
10. REQULREMENTS ENVIRONMENTAL PROTECTION: RoHS [r— . SEET: 1 OF 1
8 7 7 6 7 5 4 4 3 7 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 Tste -30 +80 °C
Humidity RH - 90 %
4.Electrical Characteristics
4.1.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for I/O VDDIO 1.65 1.8 3.3 Vv
Supply Voltage for(DC/DC) VDD 2.5 2.8 3.6 \%
lop 3 TBD T mA
Current Consumption
Ipp-sLeep - TBD - uA

4.2 Back-Light Unit Characeristics

The back-light system is an edge-lighting type with white 6 LEDs. The characteristics of the back-light
are shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage VE 17.5 -- 20.5 Vv --
Forward current IF -- 20 -- mA --

Luminance(With LCD) Lv - 300 - 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=20mA/LED. The LED life time could be decreased if operating Iy is larger than 25mA/LED.
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5. Module Function Description

Pin No. Symbol Functional Notes
1 LEDK Power supply for backlight cathode input terminal.
2 LEDK Power supply for backlight cathode input terminal.
3 LEDA Power supply for backlight anode input terminal.

4 LEDA Power supply for backlight anode input terminal.
5 GND Power Ground

6 GND Power Ground

7 GND Power Ground

8 VCI Analog Voltage (VDDA to GND): 2.5V ~ 3.6V
9 GND Power Ground

10 GND Power Ground

11 NC NC

12 NC NC

13 GND Power Ground

14 NC NC

15 NC NC

16 GND Power Ground

17 MIPI-1P MIPI DSI differential data pair

18 MIPI-IN MIPI DSI differential data pair

19 GND Power Ground

20 MIPI-OP MIPI DSI differential data pair

21 MIPI-ON MIPI DSI differential data pair

22 GND Power Ground

23 CLK_P MIPI DSI differential clock pair

24 CLK_N MIPI DSI differential clock pair

25 GND Power Ground

26 NC NC

27 TE Tearing effect output pin to synchronize MPU to frame writing
28 RESET The external reset input

29 GND Power Ground

30 I0vCC I/0 Voltage (VDDI to GND): 1.65V ~ 3.3V

31 I0vCC 1/0 Voltage (VDDI to GND): 1.65V ~ 3.3V
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6. Timing Characteristics
7.5.4.1 High Speed Mode

DSKOLK - - - = - - : |/ﬁ_\|: g |/,—\\) - Tos g Tou gy, Tos t Tow
b A A N DEEDMHY st it i |
DStk ——— N |‘;f ‘i
F_)r_,ﬂ DSI-D0-
| U 2 il | DSICLK+
Dl ' DSI-CLK-
DSI clock channel timing
Rising and falling time on clock and data channel
VDDI=1.8,VDD=1.8, AGND=DGND=0V, Ta=25 T
Signal Symbol Parameter MIN | MAX | Unit Description
DSI-CLK+/- 2xUlnsa Double Ul instantaneous 4 25 ns
Ulinsta . Ul = Ulinsta=
DSI-CLK+/- Ul instantaneous halfs 2 125 ns
Ulms'rg UI\NSTB
DSI-Dn+/- tDS Data to clock setup time 0.15 - ul
DSI-Dn+/- tDH Data to clock hold time 0.15 - ul

Mipi Interface- High Speed Mode Timing Characteristics
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Lowe Power Mode
MPU is Controlling Control Change Display Module is Controlling
ue o=
i T T Tie e M T
DSI-DO+ L. ._ _“%’:&"—’ T1asure, | M
DsI-DO- ' 1t » i P ! i
LP-11 .; > LP-10 > 5 — _|I_F_'-dt|_. _._S_LP-OU _;' > LP-10 _‘ > LP 11 :
;‘{ TTA—GETD ¢
i Bus Turnaround (BTA) from display module to MPU Timing
Display Module is Controlling Control Change
b o on
: ; : ; : | o Wi <! ;
DSI-DO+ i Tl T 1 i Tracoo M
DSI-DO- : - b : i
LP-11 ,; _;v LP-10 i
Bus Turnaround (BTA) from MPU to display module Timing
VDDI=1.8, VDD=2.8, AGND=DGND=0V, Ta=25 ©
Signal Symbol Parameter MIN | MAX | Unit Description
Length of LP-00,LP-01,
DSI-DO+/- TLPXM LP-10 or LP-11 periods 50 75 ns Input
MPU->Display Module
Length of LP-00,LP-01,
DSI-DO+/- TLPXD LP-10 or LP-11 periods 50 75 ns Output
MPU->Display Module
Time-out before the MPU 2xTip
DSI-DO+/- TTA-SURED Tiexo ns Output
start driving XD
Time to drive LP-00 by
DSI-DO+/- TTA-GETD 5XTipxn ns Input
display module
Time to drive LP-00 after
DSI-DO+/- TTA-GOD 4xTiexo ns Output
turnaround request-MPU

Please refer to the following table for the setting limitation of RGB interface signals.

Parameter Symbol Min. | Typ. Max. Unit
Horizontal Sync. Width hpw 1 - 255 Clock
Horizontal Sync. Back Porch hbp 1 - 255 Clock
Horizontal Sync. Front Porch hfp 1 - - Clock
Vertical Sync. Width Vs 1 - 254 Line
Vertical Sync. Back Porch vbp 1 - 254 Line
Vertical Sync. Front Porch vip 2 - - Line

Note:

1. Typical value are related to the setting frame rate is 60Hz..



|
| MSB ACK from ACK from | |
|

: I slave receiver |
SCL =N SN ANASNN T
| = S sl |
e LR Y 8 ) 1 2&7 8 9 ||
or =
ACK
repeat START il Stop
© 12C Serial Data Transfer Format
SLV addr Data[n] Data[n+1] Data[n+2]
¢ L g > -
A[6:0] A D[7:0] A D[7:0] A D70 [ AN
Figure 2-5 12C master write, slave read
SLV addr Data|n] Data[n+1] Data[n+2]
- > < > -

BB A0 R[A D[7:0] A D[7:0] A D[7:0] | NIEM

Figure 2-6 12C master read, slave write

lists the meanings of the mnemonics used in the above figures.

Mnemonics Description

Mnemonics Description
S 12C Start or I2C Restart
Al6:0] Slave address
R/W READ/WRITE bit, ‘1" for read, ‘0’for write
A(N) ACK(NACK)
P STOP: the indication of the end of a packet (if this bit is missing, S will indicate the end of the current
packet and the beginning of the next packet)

[2C Interface Timing Characteristics 1s shown -

12C Timing Characteristics

Parameter Min Max Unit
SCL frequency 10 400 KHz
Bus free time between a STOP and START condition 4.7 \ us
Hold time (repeated) START condition 4.0 \ us
Data setup time 250 i ns
Setup time for a repeated START condition 4.7 \ us
Setup Time for STOP condition 4.0 \ us
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7.0ptical Characteristics

£, Specifications :
Items Symbol |Condition p Unit
Min. | Typ. |Max.
Contrast Ratio CR - [ 1500 | - -
. Tr +Tr - 25 - ms
Response Time
- - - | ms
X / -
Red £
Yr / -
All left side
Xa / -
Green - ; data are based
Chromaticity XG ; on TIAN XTAN
Blue 2 - WEI product
Ys / -
reference only
i Xw 0.28 | 0.31 {034 -
White
Yw 029 032 {035]| -
¢1(3 o’clock) - 85 -
Hor.
s $2(9 o’clock) Center - 85 -
Viewing angle deg.
v 02(12 o’clock)| CR>10 - 85 -
er.
01(6 o’clock) - 85 -
Uniformity -- %

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

LO: 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 Grav Level 63
100%
90%
Optical
Response
Grav Level 0
10%
0% S >
Time
Tr Tk

Note 3: Viewing Angle

10



NORMAL
0.6 =0°

12 O'CLOCK DIRECTION
9 O'CLOCK

3 0'CLOCK
6 O'CLOCK DIRECTION
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)

Field of View = 2°

Ly Light Shield Room
500 mm

(Ambient Luminance < 2 lux)

11
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8. Reliability Test Item

No

Test Items

Conditions |~

1

High temperature storage test

Ta = 80 °C, 240 hrs

Low temperature storage test

Ta = -30 °C, 240 hrs

High temperature & high humidity
(operation test)

Ta = 60 °C, 90%RH, 240hrs

Low temperature operation test

Ta = -20 °C, 240hrs

High temperature operation test

Ta = 70 °C, 240hts

Thermal Shock Test

Ta = -40°C ~ 80°C, 1h/Cycle, 100Cycles

9. Packing Method----TBD

- END -

12




