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1. Introduction

1.1 Scope of application

LCD specification: Dots 376xRGBx960
As to basic specification of the driver IC, refer to the IC (Sitronix: ST7701SN-GS5)

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

376 dot-segment and 960 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 376*3RGB(H)X960(V) Dots
Pixel arrangement RGB Vertical Stripe --
Pixel Pitch (W*H) 0.0705 (H) x 0.0705 (V) mm
Active area 26.51(H) x 67.68(V) mm
Viewing direction ALL Viewing -
TFT Driver IC ST7701SN-G5
TFT interface 2lane MIPI Interface -
Approx. Weight TBD g
LCM Size(W*H*T) 31.20(W) x76.60(H) x2.05(T) mm

Touch structure

Touch Driver IC

Touch Interface




8 v 6 5 v 4 3 4 2 4 1
REV DESCRIPTION DRG DATE DRAWN BY
—31.20+0.2(BL) —= First Desing 2022.07. 12
28.51(LCD) 1.35
998 |2821(UP POL)—~H.50 —-2.05+0.1 Pad No. Pad Nane
TT9 |F28:51(LeD AA)=1-2.35 1_|GND
D 1 3 |TDNO
4 GND
5 TDP1
6 | TDN1
7 GND
g |TCP
- \nLWmW 2.86 ipch TFT 3 ToN
— 2. ipe!
a—a 4 376 (1) X960 (V) SUS201 10 | GND
Noa O —_— =0. V]
S35 , T=0. 15MM 11__|TDP2(NC)
9 W\H\w ALL O 7%; 12 |TON2(NC)
e g 13 | GND
m i 14 TDP3(NC)
| 15 |TDN3(NC)
16 | GND
O 17 GND
18 |lovces.av
19 |loveesay
20 D0
o o 21 ID1
i 22 | NC
23 | NC
> 94 | RESET
s 6.50 25 NC
o 26 NC
W 27 GND
R Z 2 | e
nﬁ% n+u, 29 LEDK
B 0S S 30 | GND
Pt 7 31 NC
“ 32 GND
~FPC+PI=0.30+0.05 50401 33 GND
-20.50+0.1- W0.3040.05 ” v
, 1P0.5%(40-1)=19.5040.1 , .
NOTES: 35 | LEDA
1. DISPLAY TYPE: 2.86”, 376%960 TFT LCD g« ww wm%w
—1 2. DISPLAY MODE: transmissive Normally Black A K 28 | v 3av
3. VIEWING DIRECTION: ALL 0’ Clock 1 L poe : y
39 VCC 3.3V
4. DRIVER IC:ST7701SN-G5 P JEETF Hi 3 10 e
5. LCM (White 9 AVG 1/9) :
Brightness: 600cd/m* (TYP) BACKLIGHT CIRCUIT
Uniformity:80%(MIN) Vit Tl \ —
A | 6. BACK LIGHT: 4 chip white LEDs If=40mA, Vf=11.2V 13.2V \wwﬁ__mwﬁmmﬁmmﬁ%\*ﬁmﬁmm»ﬂ
7. OPERATING TEMP: -20° C TO 70° C, STORAGE TEMP: -30° C TO 80° C SR e
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter NO. : 7 ETO29HVO1-T NO. : 7 OO
Unspecified Tolerances: £0. 20mm DRAWN BY: LYH DATE: 2022.07.12 PROJECTION: @|ﬂ1
Modification mark: ) ] ] 7 )
9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LOM A. A CHECKED BY: DAE: SCALEN.T.S _|INIT: mm
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS APPROVED BY: DATE: SHEET: 1 OF 1
8 7 6 5 4 4 7 3 7 2 7 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 1/10 VDDIO 1.65 3.3 3.3 V
Supply Voltage for(DC/DC) VDD 2.6 3.3 3.3 Vv
lop -- - 50 mA
Current Consumption
Iop-sLeep -- - 150 uA

4.2 Back-Light Unit Characeristics
The back-light system is an edge-lighting type with 4 white LEDs. The characteristics of the back-light

are shown in the following tables.
Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage VE 11.2 13.2 Vv -
Forward current 3 - 40 - mA -
Luminance(With LCD) Lv 600 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 I is larger than 25mA/LED.

Backlight circuit diagram shown in below:

I<I/ l<l/
L1 L1
A O— —o K
/7 l<l/
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5. Module Function Description

Pin No. Symbol LCM Functional Notes

1 GND Power Ground
2 MIPI_OP Positive polarity of low voltage differential data 3 signa
3 MIPI_ON Negative polarity of low voltage differential data 3 signal
4 GND Power Ground
5 MIPI_1P Positive polarity of low voltage differential data 3 signa
6 MIPI_IN Negative polarity of low voltage differential data 3 signal
7 GND Power Ground
8 CLKP Positive polarity of low voltage differential clock signal
9 CLKN Negative polarity of low voltage differential clock signal
10 GND Power Ground
11 MIPI_2P(NC) NC
12 MIPI_2N(NC) NC
13 GND Power Ground
14 MIPI_3P(NC) NC
15 MIPI_3N(NC) NC

16~17 GND Power Ground

18~19 I0VCC3.3V Power supply I/O : 1.65V ~ 3.3V

20~21 1ID0~ID1 The MCU interface mode select

22~23 NC NC
24 RESET Reset signal input terminal. Active at ‘L’.

25~26 NC NC
27 GND Power Ground

28~29 LEDK Power supply for backlight cathode input terminal.
30 GND Power Ground
31 NC NC

32~33 GND Power Ground
34 NC NC

35~36 LEDA Power supply for backlight anode input terminal.
37 GND Power Ground

38~39 VCC 3.3V Power Supply For LCD.
40 NC NC
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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.

Tfmm = +/- no limit
I Trepcsx = +- no limit
f—

e i
CSX HorlL _;_ '_‘.:
—=4 Tr pw-reSx = + No limit
RESX v =
(Power down in ; 3{]::::5 / Tfm-ﬁ%m = min —
sleep-out mode) ms :
Trew.res: = + no limit Thow-rese = Min Dmg—.—-—q{ P
RESX — \ |
{F’ﬂ'wer 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.
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DSI-MIPI Interface Timing Characteristics of IC

High Speed Mode

RN skisi i % Wit g . g bk
* ,fr ~ =T, P, N SR
I:El-a"l‘{'—flllluul |‘_"{
DSHOG-
Ul Uk

I DSHCLE+

DEI-CLK-

A

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+- 25Uz Double Ul instantaneous 4 25 ns
Ulmsm . Ul = Ulinsma=
DSI-CLK+/- Ul instantaneous halfs 2 125 ns
L.HNSTB U:II.'JSTB
DSI-Dn+/- tDS Data to clock setup time 0.15 - ul
DSI-On+/- tDH Data to clock hold time 0.15 - Ul
Mipi Interface- High Speed Mode Timing Characteristics
Lowe Power Mode
MPU is Controlling Contrel Change Display Module is Controlling
i o Tuexm . Timow . Tiesw
DSHDO+: i i i 2 Twasuee, |
DSIDO- *\ “ :‘_RE"
F !} By :
' ‘ L . ] . S ———— S ppp———
LP-11 i i LP-10 of of LP-00 pi LP-10 o LP-00 i LP-00 pi LP-00 o LP-10 pi LP-11
b Tra-cemm p
Bus Turnaround (BTA) from display module to MPU Timing
Display Module is Controlling Contral Change
DSHDO+ L _ _ M0 pie TEO TR0 o . X Loy T,
DSI-D0- : i T * P
% i = '\1‘ i el
1 E H vy .
S I R [ R —— | i
P11 i Wl P10 IP-00 i 1P10 Lt P00, LP-00 piLP-00E P LP-10 i JP1P11

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
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7.0ptical Characteristics

Parameter Symbol | Condition | Min. | Typ. | Max. | Unit Remark
e 7 85 -
Viewing Horizontal El: = = S E:
Angle CR =10 Note 4.1
Range | yertical Orz o S N
©, 75 85 - Deg
Contrast Ratio CR \ 1000 | 1500 - Without APE
Cell Transmittance Tr Ry 30 | 35 - 9% |Note4.2/4.3
Rx 0.589 | 0.619 | 0.649 -
Ry 0.302 | 0.332 | 0.362 -
Gx 0273 | 0.303 | 0.333 -
Reproduction Gy 0.533 | 0.563 | 0.593 -
of color Bx il 0.1056 | 0.135 | 0.165 - G gt
Note 4 4
By 0.104 | 0.134 | 0.164 -
Wi 0.288 | 0.318 | 0.348 -
Wy 0.310 | 0.340 | 0.370 -
Color Gamut @=0° 50 55.1 - Yo
Tr - - - ms
Response Time Tf T%ffgic = - - ms Note 4.5
Tr+Tf - 30 35 ms

Note 4.1: Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing
angles are determined for the horizontal or 3, 9 o'clock direction and the vertical or 6, 12 o'dock
direction with respect to the optical axis which is normal to the LCD surface (see Figure 6).

<Figure 6. Viewing Angle Range Is Defined As Follows>

UP
(12 o'clock) E:'UG
®=900 .
yu-
A ;

LEFT .4 WA . . .= - xp--- RIGHT
(9 o'clock) TFT-LCLC (3 o'clock)
®=1800 Module =00

"-;_fd
DOWN
(6 o'clock)

®=2700

12
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Note 4.2: Contrast measurements shall be made at viewing angle of ©=0° and at the center of
the LCD surface. Luminance shall be measured with all pixels in the view field set first to white,

then to the dark (black) state. Luminance Contrast Ratio (CR) is defined mathematically.

- Luminance when displaying a white raster

Luminance when displaying a black raster

Note 4.3: Transmittance is the Value with Polarizer.

Note 4.4: The color chromaticity coordinates specified in Table 5 shall be calculated from the
spectral data measured with all pixels first in red, green, blue and white. Measurements shall be

made at the center of the panel.

Note 4.5: The electro-optical response time measurements shall be made as Figure 7. The
times needed for the luminance to change from 10% to 90% is Tr, and 90% to 10% is Tf.

<Figure 7. Response Time Testing>

Tf Tr
% = - S g - —

100 —

90 5
Optical
Response

0 white k‘ ~ white

black

13
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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 -

14



