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1. Introduction

1.1 Scope of application

LCD specification: Dots 480xRGBx800
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;
ALL Viewing Type LCD

480 dot-segment and 800 dot-common outputs;
16.7M Color can be selected by software;
White LED back light;

2lane 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)X800(V) Dots
Pixel arrangement RGB Vertical Stripe --
Pixel Pitch (W*H) 0.108 (H) x 0.108 (V) mm
Active area 51.84(H) x 86.40(V) mm
Viewing direction ALL Viewing -
TFT Driver IC ST7701S -
TFT interface 2lane MIPI Interface -
Module Size(W*H*T) 57.14(W) x96.85(H) x1.90(T) mm
Approx. Weight TBD g

Touch structure

Touch Driver IC

Touch Interface
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8 7 6 5 v 3 4 2 4 1
REV DESCRIPTION DRG DATE DRAWN BY
First Desing 2021. 04. 22
57.14£0.15(BL No: PIN NAME
By [ ~ristor 1] _GND
2 VCI2V8
= 1 ~ 9 ~ 9
Tl 3] FMARK
4 LED+
b 5 RESET
4
HSD53.97'TFT e 6 ID
A 480+(R6B)*800 T 71 10VCC1V8
€83 8| LED-
m m m\ \\\\\\\\\\\\ ] ++-10.76£0.5 9 NC
m T8 View Direction w 10 GND
(1Ps) 11 D1P
12 DIN
13 GND
14 CLKP
: : I %% 15  CLKN
I = IT = = 16 GND
B EE T=0. 4MAX 17 DON
18 DOP
FPCH 47T & 190 GND
= FPCH 7 th % 20 NC
& 21 NC
[— 22 GND
; | @ 23 NC
govmﬁmmﬁo.u# L £PC+PI=0.2040.03 300203 24 NC
25 GND

NOTES :
1. DISPLAY TYPE: 3.97”, 480%800 TFT LCD
2. DISPLAY MODE: transmissive Normally Black
3. VIEWING DIRECTION: ALL
4. DRIVER IC:ST7701S
5. LCM (White 9 AVG 1/9)
Brightness: 450cd/m* (TYP)
Uni formity:80%(MIN)
6. BACK LIGHT: 8 chip white LEDs If=40mA, VF=11.2V-12. 8V

BACKLIGHT CIRCUIT
If=40mA, VF=12. 8V (TYP)

Toveon 8

PRI R SRR A

7. OPERATING TEMP: -20° C TO 60° C, STORAGE TEMP: -30° C TO 70° C SR
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter NO. : 7 ET040WVO03-T gmw:_.m 7 OO
Unspecified Tolerances: £0. 20mm 7\l
DRAWN BY: LIu DATE: PROJECTION:
Modification mark: @ﬁ
9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A.A CHECKED BY: DATE: SCALE:N.T.$S ?z_ﬁ mm
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS APPROVED BY: DATE: SHEET: 1 OF 1
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3.Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit
LCM Operating Temperature Torr -20 +60 °C
LCM Storage Temperature Tste -30 +70 +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 2.6 2.8 3.6 \%
Supply Voltage for(DC/DC) AVDD -- -- -- V
Supply Voltage for(DC/DC) AVEE -- -- -- V

4.2 Back-Light Unit Characeristics
The back-light system is an edge-lighting type with 8 white LEDs. The characteristics of the back-light

are shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage Vr 11.2 -- 12.8 Vv --
Forward current 12 - 40 - mA -

Luminance(With LCD) Lv - 450 - 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.

Backlight circuit diagram shown in below:

LEDA o— —oLEDK




llthRl laike

5. Module Function Description

Pin No. Symbol Functional Notes
1 GND Power Ground
2 VCI Power supply : 2.6V ~ 3.6V
3 TE Tearing effect output pin to synchronies MCU to frame rate.
4 LEDA Power supply for backlight anode input terminal.
5 RESET Reset signal input terminal. Active at ‘L.
6 D NC
7 10VCC I/0O Voltage (VDDI to DGND): 1.65V ~ 3.3V
8 LEDK Power supply for backlight cathode input terminal.
? NC NC
10 GND Power Ground
11 MIPL 1P MIPI-DSI clock data Lane 1 pegative-end input/output pin.
12 MIPL_IN MIPI-DSI clock data Lane 1 nositive-end input/output pin.
13 GND Power Ground
14 MIPI_CKP MIPI-DSI clock data Lane pegative-end input pin.
15 MIPI_CKN MIPI-DSI clock data Lane nositive-end input pin.
16 GND Power Ground
17 MIPI_ON MIPI-DSI clock data Lane 0 nositive-end input/output pin.
18 MIPI_0P MIPI-DSI clock data Lane 0 pegative-end input/output pin.
19 GND Power Ground
20 NC NC
21 NC NC
22 GND Power Ground
3 NC NC
24 NC NC
25 GND Power Ground
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6. Timing Characteristics
POWER ON/OFF SEQUENCE

VDDl and VDDA can be applied or powered down in any order. During the Power Off sequence, if the LCD is in the
Sleep Out mode, VDDA and VDDI must be powered down with minimum 120msec. If the LCD is in the Sleep In
mode. YD DA and VDDI can be powered down with minimum Omsec after the RESX is released.

CSX can be applied at any timing or can be permanently grounded. RESX has high priority over CSX.

Notes:

1. There will be no damage to the ST77015 if the power sequences are not met.

2. There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

3. There will be no abnormal visible effects on the display between the end of Power On Sequence and before
receiving the Sleep Out command, and also between receiving the Sleep In command and the Power Off
Sequence.

4. If the RESX line is not steadily held by the host during the Power On Sequence as defined in Sections 9.1 and
9.2, then it wil be necessary to apply the Hardware Reset (RESX) after the completion of the Host Power On
Sequence to ensure comrect operations. Otherwise, all the functions are not guaranteed.

The power onfoff sequence is illustrated below

— —— Trew =+~ no limit Thow = +/- no limit —- —
VDD Ay .
VDDI 7 ™
/| Timing when the latter signal rises up to 90% of its typical value. L
hen VDD comes later, this timing is defined at the cross

point of 0% of 2.75V, not 90% of 2.

Timing when the latter signal falls up to 0% of its typical value.
.g. When VDD comes |ater, this timing is defined at the cross
point of B0% of 275V, not 90% of 2.

Tfpp.cax = +i- no limit
I Trepcsx = +- no limit
—

e i
CSX HorlL _;_ '_‘.:
— Tr pw-rES = T MO limit
RESX v =
(Power down in ; 3{]::::5 / Tfm-‘?asﬁm = min —
sleep-out mode) ms :
Trewerese = + no limit Thw-resce = Min Oms— je—
RESX — \ |
{F’ﬂwer down in 30% o |
sleep-in mode) _ P

Tew.rean is applied to RESX falling in the Sleap Out Mode.
Tew.ress is applied to RESX falling in the Sleep In Mode.

DSI-MIPI Interface Timing Characteristics of IC
High Speed Mode
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DEHD0+

DEHDg-
DEHCLE+

DEI-CLE-

DSI clock channel timing

Rising and falling time on clock and data channel

VDDI=1.8,VDD=2.8, AGND=DGND=0V, Ta=25 "C

Signal Symbol Parameter MIN | MAX | Unit Description
DSI-CLK+- 2z Double Ul instantaneous 4 25 ns
Ulpsm 7 Ul = Ulipsme=
DSI-CLK+/- Ul instantaneous halfs 2 125 ns
Ulnsts Ulste
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
Lowe Power Mode
MPU is Controlling Control Change Display Module is Controlling
; 2o ol ST sl . = o 2
DSHDO+ L. oo e e T | T e 0
DSIDO- | ! I i § ;
1 ‘i I ' £
i . : b A S 1y W
LRt ! ot LP10 = p LE-00 0 L LP-10, ! LP-00 i LP-00 pi LP0O0!
Ly Tra-cem =

Bus Turnaround (BTA) from display module to MPU Timing

Display Module is Controlling

Control Change

Teem ., Tomow
4

2 o Tiee o Tiew ., Timm i s
13 DL R . i e g 1 o Tra-con & P e e
DSIDO- ! \ : > L]
\ i I3
i . —E S
PPt g Po L LPo0 2 L P10 LP-00 of LPOO.3 1 LP10 P LP-11 o
o - - o - >

Bus Turnaround (BTA) from MPU to display module Timing
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¥DDI=1 8, FDD=1 8, AGND=DGND=0F, Ta=23 T

Signal Symbol Parameter MIN | MAX | Unit Description
Length of LP-00,LP-01,
DSI-D0+/- TLPXM LP-10 or LP-11 periods 50 75 ns Input
MPU=»Display Module
Length of LP-00,LP-01,
DSI-DO+H- TLPXD LP-10 or LP-11 periods 50 5 ns Output
MPU-=Display Module
Time-out before the MPU 2T
DSI-DO+- TTA-SURED o Texo ns Output
start driving Do
Time to drive LP-00 by
DSI-DO+H- TTA-GETD ) BxTipxp ns Input
display module
Time to drive LP-00 after
DSI-DO+- TTA-GOD AxTipxp ns Output
turnaround request-MPU
Mipi Interface Low Power Mode Timing Characteristics
DSI Bursts Mode
DSl Bursts Mode
DSI-CLK#,~-~ Ls ==, - o A )
|35|-C|_K.m : ‘_/j)_/\#.-\.él_/-:}
Disconngct
DSI-D0+ Terminatpr .
VIHLPRX(Min) = == = = = = _____ _]r_ Sl i
IHLPRX(Max) === === = Y= = == = == \— ————— Tt I e
DSEDO, # # {Il:lr ,'I:'Ir Caphure1® fr Ui
]nslenu.eu > Data Bit Tear
Thssermi LP#11
Tz rrean Tosexir
LP-11 | LP01 | LP-00 —
o ahll‘:‘;: T_‘:‘f;.’;:xnm“ High Speed Mods, Enable Rx Line Termination DI;::E r;i:.m
Data lanes-Low Power Mode tolfrom High Speed Mode Timing
Teor ! Tewserne
i Touruss Tew
— -q— ol :‘_ K- TERY-EN
VIHLPRX(Min) = = = = = = o o o o l -
VIHLPRX (Max) -
DEI-CLK+, - !
DSHCLK-
i
T s o Tewkoraa Tus s | T [Teunrremars] Tevwmsnn Terwmme Time Tna.memu
HS-0/1 HS-0 LP-11  LP-01 LP-00 HS-0 HS-0/1
Disconnect
Terminator, | "
T4
VIHLPRX(Min) =4 ====== e \ ---\ ----- -
WVIHLPRO(Max) 4 ——~————| e of B R i o e S o o s, S ———
DSHDO+ 4
DSHDO- ----]l;'-r—--- —l-)fL 'f}{*"

Clock lanes- High Speed Mode toffrom Low Power Mode Timing
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VDDI=1.5,VDD=1.5, AGND=DGND=0F, Ta=23 ¥
Signal Symbol Parameter MIN | MAX Unit Description
Low Power Mode to High Speed Mode Timing
Length of any low power state
DSI-Dn+/- TLPX period 50 - ns Input
; 40+4 | 85+6
DSHDn#- | THS-PREPARE | Jime fo drive LP-00 to prepare Gl | ns Input
Time to enable data receiver 35+4
DSI-Dn+/- THS-TERM-EM line termination measurad from - ns Input
when Dn crosses VILMAX Ul
DSions. | [SPREPARE | THS PREPARE + time to drive | 140+ | - e
+THS-ZERO H3-0 before the sync sequence | 44 P
High Speed Mode to Low Power Mode Timing
Time-out at display module to 55+4
DAERR:- TIHSKIE ignore transition period of EoT e Ul = Input
DSMDn#i | THS-EXIT RO g | ns Input
Time to drive flipped differential | 60+4
DSI-Dn+/- THS-TRAIL state after last payload data bit - ns Input
of a HS transmission burst Ul
High Speed Mode toffrom Low Power Mede Timing
Time that the MPU shall 6045
DSKCLK+- | TCLK-POS iy e b S e | ns Input
has transition to LP mode
Time to drive HS differential
DSI-CLKE+H- TCLK-TRAIL state after last payload clock bit 60 = ns Input
of a HS transmission burst
DSLCLK+- | THS-EXIT E‘J”r; e s 100 " ns Input
DSICLK+- | TCLK-PREPARE | fimefodmvelP-00toprepare | 33 | g5 ns Input
Time-out at clock lan display
DSI-CLK+H- TCLK-TERM-EM module to enable HS - 38 ns Input
fransmission
TCLK-PREPARE | Minimum lead HS-0 drive
DSI-CLK+- +TCLK-ZERO period before starting clock 300 X ns Input
Time that the HS clock shallbe
DSKCLK#- | TCLK-PRE Gt bt |V - | Input
transition from LP to HS mode
105n
DSLCLK+- | TEOT “prgﬁ fomeloIC S | c | s N Input
Ul

10
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Reset Description:

ENapy . : Inftial condition
status JhEl operEtion >< During reset >< {Default for H/W reset)

Figure 9 Reset Timing

VDDI=1.8 VDD=2 8 AGND=DGND=0V, Ta=25 T

Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Mote 1, 5) ms
TRT Reset cancel
120(Note 1,6, 7) ms
Table 9 Reset Timing
Notes:

1. The reset cancel includes also required time for loading 1D bytes, VCOM setting and ather seffings from NVIM (ar similar device) to
registers. This loading is done every time when there is HW reset cancel fime (tRT) within 5 ms after a rising edge of RESX.

2. Spike due fo an electrostatic discharge on RESX line does not cause imegular sysfem resef according fo the table below:

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 9us Reset

Between 5us and Sus Reset starts

3. During the Resetting period, the display will be blanked (The display i entering blanking sequence, which maximwm time is 120
ms, when Resef Starts in Sleep Out -mode. The display remains the blank state in Skeep In —mode.) and then refum fo Default condition
for Hardware Resef.

4. Spike Rejection also applies during a valid resef pulse as shown below:

10ys

N>

Reset 15 accepted

10us

e T P

20ns Less than 20ns width positive spike will be rejected

5. When Reset applied during Skeep In Mode.
& When Rezet applied during Sieep Out Mode.
7. It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Ouf command cannot be sent for

T120msec.

11



7.0ptical Characteristics

Optical specification

Item Symbol | Condition | Min. Typ. Max. Unit Note
. Measuring with
Tr?';?'ra!m T (%) — | 414 % |Polarizer -
(with Polarizer) Reference Only
Transmittance
T (% T 13.13 9
(without Polarizer) (%) .
Contrast CR 720 900 = (1)(2)
isi = 16 21
Response Rising Tr ,
time _ msec (1)(3)
Faling | Tr 0=0 7. 19 24
MNormal
Color gamut (%) viewing = 70 = % C-light
_ W, angle 0.310
White W}. 0.336
R, 0.647
Color Red 0317
-0. : +0. ,
chromaticity Ry 0= e B2 szl ){|4}
; G - glass
CIET1931 X
( ) Green Gy 0.582
B, 0.140
Blue B, 0.088
oL = 80 =
Hor. 5 e (1)(4)
Viewing angle " CR>10 sty willy
O, = 80 - Folarizer -
Ver. Reference Only
Op = 80 —
Optima View Direction Free (5)

Measuring Condition

m Measuring surrounding @ dark room
m Ambient temperature : 25+2°C

m 15min. warm-up time.

Measuring Equipment

m FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity
and BM-5A for ather optical characteristics.

12
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Note (1) Definition of Viewing Angle:

By

12’ o'clock
dD=90°

{=180°

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

Luminance with all pixels white
CR =

Luminance with all pixels black

13
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Note (3) Definition of Response Time - Sum of Tr and Tg

|
|
white(TFT OFF) | black (—D ~ (TFT ON) white(TFT OFF)
A
Tr TF
A — ot— — |—
HO T o A s el s =
gol!o ............................................................................
\ /!
a /
: Y /
Optical \\ /
/
response Y \ /
iz, R M- e D I (s B
%o W, .
» time

Note (4) Definition of optical measurement setup

Photo-detector (BM-5A)

120cm

/\

Center of panel

Field=1*

/ r
LCD panel W

Note (5) Rubbing Direction (The different Rubbing Direction will cause the different
optima view direction. )

CF side polarizing absorption angle € 1=173" (Protective film on top, glue layer face down)
TEF CE TFT side polarizing absorption angle @ 2=97" (Protective film on top, glue layer face down)
&
II
g3 I| 33 CF Side TFT side
g1=173" W92=9?'
f 14—?'3—__;'— )
far
|7 K
TFT film up

14
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8. Reliability Test Item

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 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 -

15



