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1. Introduction

1.1 Scope of application

LCD specification: Dots 480xRGBx640

As to basic specification of the driver IC, refer to the IC (ST7701SN)
specification and data book.

All material & processing of the LCD module should be Lead Free.

1.2 TFT features:

Structure: TFT PANNEL+IC +FPC1+BL+CTP;
ALL O’CLOCK Type LCD

480 dot-segment and 640 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)X640(V) Dots
Pixel arrangement RGB Vertical Stripe --
Pixel Pitch (W*H) 0.0765 (H) x 0.0765 (V) mm
Active area 36.72(H) x 48.96(V) mm
Viewing direction ALL O’'CLOCK -
TFT Driver IC ST7701SN
TFT interface 2lane MIPI Interface -
LCM Size(W*H*T) 42.72(W) x60.26(H) x2.24(T) mm
LCM+CTP Size(W*H*T) 48.86(W) x65.41(H) x3.36(T) mm
Approx. Weight TBD g
Touch structure G+F
Touch Driver IC GHSC6540

Touch Interface

12C
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REV DESCRIPTION DRG DATE DRAWN BY
First Desing 2022. 10. 26
= LCM-PIN
o viv ] DEFINATION
8 GND
U ——48.86+0.1(LENS 0D} S 48.8640.1(LENS OD E”.g U
oo [—37.32(LENS VA .77 3.36+0.2(TOTAL) Q8 |——48.36+0.2(SENSOR OD)——10.25 LEDA
5 a ~——236.72(LCD AA .07 2.24+0.1(LCM) w o] 42.7240.15(BL. .0740.2(CG-BL)
R4
Aﬂ Jﬁu\r e ° © ° oo
.175(0CA)
0.25(SENSOR) 42.14£0.5
0.70(LENS) 1 0 0
m m < W m 2 i] 0 \\\\\\“@M\\\\.\\\\M\w\\ m%
228 o
2= 2835 J DIP
588 sxd | P 01 ¢ DIV
m. $3 m Ag m GND
3 8 3 0 0l ¢ GND
i x % TP_RST
TP_INT
C 0 0 2 TP_SDA C
77 TP SCL
i TP_VDDZ. 8V
GND
S P v
R S 120 FPCE 47 T &
| P g OK-F501-06 325 FPC 5 47 ik 1% NC
2 75 D
e lovee
; s RINC
3.62 —=4-0.31£0.03 ID
1030-35 R2: 24K
B L TP-PIN
CTP HARSE:
1. £G+F: Cover Glass+OCA+ITO FILM+FPC,Cover Glass:0.7MM,
OCA:0.125mm, ITO FILM:0.125mm,2EE: 0.95+0.1mm;
NOTES: ; 2. ICEIS: CHSC6540(COF), it s+ Tl TFaE28V,
1. DISPLAY TYPE: 2.417, 480%640 TFT LCD FPCIEOZRIICHREEN, |OBE: 1.8V; EEHERMS: LA,
2. DISPLAY MODE: transmissive Normally Black BL K 3. B Wmmxun»éw%” 480%640;
n " # > - 2EESERE-20°C~ +70°C,<90%RH;
L 13. VIEWING UHEHHHOZ.‘ ALL 0 Clock B 30°C 1 80°C. SO0%RH:
4. DRIVER IC:ST7701SN 5. KEME: >6H (7509f/ARERENR) ;
5. LOM (White 9 AVG 1/9) : BACKLIGHT CIRCUIT 6. Cover GlassHif: (IBBT) LI = RFAROHSITE (6 [ TP_RESET
Brightness: 450cd/m® (TYP 8. RUtRAREAE 01530y i 1 RT
g /!
Uniformity:80% (MIN)
6. BACK LIGHT: 4 chip white LEDs I1f=80mA, Vf=2.8V"3.2V N/ L EMM N I\ =
> =]
A | 7. OPERATING TEMP: -20° C TO 70° C, STORAGE TEMP: -30° C TO 80° C \N_AA_Q.____M_%@__Uwﬁ &R wﬂ%\_‘w_mﬁ,_wm\y l‘_ A
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter RART 7 ET024QV12-TT e 7 00
® Unspecified Tolerances: 0. 20mm A B 7 e vw&mﬁ_oz @Iﬂr
Modification mark: - :
e 9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A.A (CHECKED BY: DATE, SCALE:N.T. ?z_ﬂ il
g 10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS APPROVED BY: DATE: SHEET: 1 OF 1
& 8 7 6 5 ¥ 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 +70 °C
LCM Storage Temperature Tste -30 +80 °C
TP Operating Tt ture & Humidit
perating Temperature umidity Topr 20 +70 °C
(20% ~ 90%RH)
TP SSt it ture & Humidit
orage Temperature umidity Ters 30 +80 °c
(20% ~ 90%RH)
Humidity RH - 90 %
4.Electrical Characteristics
4.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for I/O VCCIO 1.65 1.8 3.3 V
Supply Voltage for(DC/DC) VCC 25 2.8 3.3 \Y
Supply Voltage for(DC/DC) AVDD Vv
Supply Voltage for(DC/DC) AVEE \%

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 2.8 3.2 Vv -
Forward current Ir - 80 - mA -

Luminance(With LCD+CTP) Lv 450 - cd/m? -
LED life time N/A o 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.
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Backlight circuit diagram shown in below:

\>1
N
BL K O—— N\ —OBL A
H<}7
K
5. Module Function Description
Pin No. Symbol Functional Notes
1 GND Power Ground
2 LEDK Power supply for backlight cathode input terminal.
3 LEDA Power Supply For LED Backlight Anode Input.
4 GND Power Ground
5 IOVCC 1.8V Power Supply For 1/0.
6 VCI 2.8V Power Supply For LCD.
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 DoP Positive polarity of low voltage differential data 1 signal
12 DON Negative polarity of low voltage differential data 1 signal
13 GND Power Ground
14 D1P Positive polarity of low voltage differential data 1 signal
15 DIN Negative polarity of low voltage differential data 1 signal
16-17 GND Power Ground
18 CTP_RST 1.8V Touch panel reset
19 CTP_INT 1.8V Touch panel interrupt output
20 CTP_SDA 1.8V Touch panel 12C data
21 CTP_SCL 1.8V Touch panel 12C clock
22 CTP_VCC 2.8V Touch panel Power supply 2.8~3.3V
23-24 GND Power Ground
25 TE Frame head pulse for tearing effect.
26 RESET Reset signal input terminal. Active at ‘L’ .
27-28 GND Power Ground
29 NC NC
30 ID ID read PIN for ID circuit.
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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 VDDl must be powered down with minimum 120msec. If the LCD is in the Sleep In
mode, VDDA and VDDI can be powered down with minimurm Omsec after the RESX is released.

C5X can be applied at any timing or can be permanently grounded. RESX has high priority over CSX.

MNotes:

1. There will be no damage to the ST7701SNM 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 Skeep Out command, and also between receiving the Sleep In command and the Power Off
Sequence.

4. |f 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 will be necessary to apply the Hardware Reset (RESX) after the completion of the Host Power On
Sequence to ensure correct operations. Otherwise, all the functions are not guaranteed.

The power on/off sequence is illustrated below

— —— T oy = +f= no limit Tiew = - nolimit — —
VDD "4 N
- —
vDDI % S
——/7 = Timimhﬂn the latter signal rises up to 50% ofits typical value. L—
eg. n VDD comes later, this timing is defined at the cross
point of 30% of 2. 75V, not 90% of 2.6V

VDD comes later, this timing is defined at the cross

ﬂmiwan the latter signal falls up to 50% of its typical value.
e.q. n
point of 90% of 2.75V, not 30% of 2.6V,

o Tiewcme =+~ no limit
iTrpw.csx = +/- no limit

e

CSX Hor L _4}_

i 1 jy PP
—5 Trowaesc = + no limit

RESX S |
(Power down in = P Tfm.'fﬁzisl]xl'}l . mlnAg:( —
sleep-out mode) ;

. » Trewmesc = + no limit Tiow.resxe = min Om

RESX \
(Power down in 0% Vi
sleep-in mode) .

Tiewsesa is applied to RESX falling in the Sleep Out Mode.
Tiewreswe is applied to RESX falling in the Sleap In Mode.
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Uncontrolled Power Off

The uncontrolled power-off means a stuation which removed a battery without the controlled power off

sequence. [t will neither damage the module or the host interface.

If uncontrolled power-off happened, the display will go blank and there will not any visible effect on the display

{blank display) and remains blank until "Power On Sequence” powers it up.

MIP! Interface Characteristics:
High Speed Mode

[EHIK: = =--mmem = [Py R syl Toe g o g Tow
» [T, N, T, | |
(LK i [ e
" OS-O-
U b= ke
| |
Bl DSHCLE;

Figure 4 DSI clock channel timing

Figure 5 Rising and falling time on clock and data channel
V= L8 VDD=28, AGND=DGND=N, Ta=25C

Signal Symbaol Parameter MIN MAX | Unit Description
DSI-CLK+H/- ZxUlmsa Double Ul instantaneous 25 25 ns
Ulnesta Ul = Ulnsa=
DSI-CLK+/- Ul instantaneous halfs 1.25 12.5 ns
UlysTa Ulnsta
DS-Dn+H- oS Data to clock setup time 0.15 - ul
DSkDn+H- tDH Data to clock hold time 0.15 - ul

Table T Mipi Interface- High Speed Mode Timing Characteristics
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Lowe Power Mode

MPU is Controlling Control Change Display Module is Controlling
— —= = 'S B —_—

. T T o T | T )
DSHDO+ L. .. Jta e e Toams oo < e |
DSkDO- ¢ A i 4 %‘ » i A !

\ Ll N 1
R | RN ST 0y oI ST
PPl g3 o8 P10 o o LPO0 G o LP10, 0 LP-DD LP-00 o P00 § o3 LP-10 ot 1 LP-11 &
- - - - > - . >

iy T i

Figure 6 Bus Turnaround (BTA) from display module to MPU Timing

Display Module is Controlling Control Change
e ——am
. Tew o Tew o, Tew -« Tie LT
DsI-DO+ L. . .. ST o g (1S ! Tracoo i o FEr e o T
DSkDO- | > 4 N '
e I T F I i
T LP-10 . LP-00 o o1 LP-10 i ! LP-00 LP-00 o1 LPDO ¢ o f LP-10 i 1 LP-11 ¢

Figure 7 Bus Turnaround (BTA) from MPU to display module Timing

VD= L8 VDD=28, AGND=DGND=0, Ta=25C

Signal Symbol Parameter MIN MAX | Unit Description

Length of LP-00,LP-01,
DSEDO+H- TLPXM LP-10 or LP-11 periods 50 75 ns Input
MPU-=Display Module

Length of LP-00,LP-01,
DSEDO+H- TLFPXD LP-10 or LP-11 periods 50 75 ns Output
MPU-=Display Module

Time-out before the MPU 2xTer
DSEDO+H- TTA-SURED Tuxo ns Output
start driving XD
Time to drive LP-00 by
DSEDO+H- TTA-GETD 5% Turm ns Input
display module

Time to drive LP-00 after
DSEDO+H- TTA-GOD 4x Tumm ns Output
turnaround reque st-MPLU

Table § Mipi Interface Low Power Mode Timing Characteristics



0

URIlaike

DS| Bursts Mode
DEI-CLE+ — TN Ay i~ =% o o, o) § Lt LY — . C — ™ 411 ¥
) TP ) S & X
¥ Tirx Tr-uwm.‘____- Tislrern e Thsamc 4
DSHDO+ -
VHLPRN(Min) ======Tcb===xx X ———————— mmmpm—-
MIHLPRX(M8X) === === =S = == === \— ————— =g
(]
0S1-00- \ ,;:F':lr f i [
|i-|5-m - Data Bit o Teor -
_ TussstaE T LP{11
FRLCS CTTRN PRLTT
LP=11 LP-01 LP-00 Low Power Mode,
Disable Rx Line
Low Power Mode, 2 " A
Cizable RX Lina Terminati & High Speed Mode, Enable Rx Line Terminafion N TerminaBon N
Figure 7 Data lanes-Low Power Mode to/from High Speed Mode Timing
VIHLPRMIN) == === == === ——S=aeeaaooos
VIHLPRE(Max)
DSI-GLK+E
DSHCLK-
k. Takpost n, Towwma | Teewr | T  Tocemewsl Towsso Taxeme i T g Thsrrepspe
HES-0 LP-11 LP-01 LP-0O HS-0 HS-0/M
I
&
VIHLPRX(MIN) =4 === == == = m o o s s e e e e - \\— - - —\ ————— -
VIHLPRX(MEX) = F = = = m = o e o o o o --=-
DS-D0+  — \ v_ B
DSID0- - ==

Figure 8§ Clock lanes- High Speed Mode to/from Low Power Mode Timing
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FOIMN={ 8 VD=2 8 AGND=00GND=I] Ta=25°C

Signal Symbaol 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 | B5+6
Time to drive LP-00 to prepare
DSDn+- THS-PREPARE Sor HS hmnaminsion ul il ns Input
Time to enable data receiver 35+4
DSkDn+- THS-TERM-EN line termination measured from - ns Input
when Dn crosses VILMAX Ul

ostons. | SPREPARE | THSPREPARE + time to drive | 140% | » _
+ THS-ZERD H5-0 before the sync sequence | 4

High Speed Mode to Low Power Mode Timing

Time-out at display module to 55+4
DSHOnH- THS-SKIP ignore transition period of EoT 40 Ul - Input
DSELDn+- | THS-EXIT I:J”:; ey . o 100 | - ns Input
Time to drive flipped differential | go+4
DSDn+- THS-TRAIL state after last payload data bit - ns Input
of a HS transmission burst Ul
High Speed Mode toffrom Low Power Mode Timing
Time that the MPU shall 60+5
continue sending HS clock after
DSHCLKH- TCLK-POS the last associated data lane Ul - s input

has transition to LP mode

Time to drive HS differential
DSICLK+/- TCLK-TRAIL state after last payload clock bit 60 - ns Input
of a HS transmission burst

Time to drive LP-11 after HS

DSFCLEH- THS-EXIT burst 100 - ns Input
Time to drive LP-00 to prepare

DSFCLEH- TCLK-PREFPARE for HS irarmmiasion 38 95 ns Input
Tirme-out at clock lan display

DSICLKH- TCLK-TERM-EN module to enable HS - a8 ns Input
fransmission

pskeLke. | TCHCPREPARE | Minimum lead HS-0 drive | .00 | e o

+ TCLK-ZERO pericd before starting clock P

Time that the HS clock shall be
driven prior to any associated

DSHCLEH- TCLK-PRE data lane beginning the aul - ns Input
transition from LP to HS mode

105n

Time form start of TCLK-TRAIL
B | | S period 1o start of LP-11 state G e nput
ul

11
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Reset Description:

Shorter than Sus . i
a— ——Ten—1]
|
i | . H
|
| :
| Ter 'I
Display = =
: ; Initial condition
e Mormal operation >< During reset X (Default for HAW reset)
Figure 9 Reset Timing
VDDi=1.8 VDD=2.8 AGND=DGND=0V, Ta=25 T
Related Pins Symbol Parameter MIN MAX Unit
TEW Reset pulse duration 10 - us
RESX & 5 (Note 1, 5) ms
TRT Resel cancel
120(Note 1,6, 7) ms
Table 9 Reset Timing
Notes:

1. The reset cancel includes also reqguired ime for loading 1D bytes, VCOM sefting and other setings from NVM (or similar device) to
registers. This bading is done every time when there is HW reset cancel time (tRT) within 5 ms afer a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irregular system re set according fo the table befow:

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 is entering blanking sequence, which macimum time is 120
ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Skeep In —mode. ) and then retum fo Default condition
for Hardware Reset.

4. Spike Rejection also applies duning a valid reset pulse as shown below:

! 10ps

I

10us

p——

Reset is accepted

—*ﬁ Less than 20ns width positive spike will be rejected

5. When Reset applied during Sleep In Mode.
6. When Reset applied during Sleep Out Mode.
7. It is necessary to walt Smsec after releasing RESX before sending commands. Also Sleep Out command cannot be sent for

120msec.

12
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7.0ptical Characteristics
Optical Specification

Vsat 4.1 4.3 45 v :
Threshold Voltage Fig.1
Vth 1.6 1.8 2.0 v
Horizontal 2 ?D L
Viewi i CR>10 0 ., ~B Note 1
Angle N 012 70 80
06 70 80
Contrast Ratio CR 0= 0° 800 | 1000 Note 2
Transmittance T(%) a=0° 3.2 36 Note 3
NTSC % e=(° 58 63 Only CF
-y Rx 0.625 |0.640 |0.655
[Reprodu Ry 0.311 |0.326 |0.341
ction SR Gx o=0° 0279 [0.294 |0.309 Note 4
of Gy 0.565 |0.580 |0.595 *Color filter
color i Bx 0.134 |0.149 |0.164 Glass
By 0.090 |0.105 |0.120 (with OC)
, W 0.287 |0.302 |0.317
White Wy 9=0° 10314 [0.320 |0344
Response Time Tr+TT B=0° 35 40 ms Note 5

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 optial axis which is normal to the LCD surface (see FIG.2).

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. (See FIG. 2) Luminance Contrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster

CR

Luminance when displaying a black raster

13
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3. Transmittance is the value with APF Polarizer.

4, The color chmomaticity coordinates specified in Tablel 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 C/F.

Measurement condition is C - light source & Halogen Lamp

5. The electro-optical response time measurements shall be made as FIG.3 by switching the

"data” input signal ON and OFF.

The times needed for the luminance to change from 10% to 90% is Tr, and 90% to 10% is Tf.
Figure 1. The definition of Vth & Vsat

120

7

Rel luminance /%
o »
2
e

T

B
x\\“

-
=

=1

r 'a'l:ltigi I

Figur
12 0'elock direction
(=0
OPTICAL - g DE' clackdirection
G (@=07
AG . .
L&) 0 e 5
2 0'clock LEE—/-”"F#
girection o
CE-1B800 e e
_,—F'_'_F'_'—
- ; TOPCON
— a8 Elu% G1TRCLAET L = Lens/3craan
ﬁf P=270) 01 stance
L L a0 g "“--,H__EL'SD‘:'“"
Ml tes ~ o
. Saa S i
L1 S = 5 e
Figur
— — — — iy
100 i
90| 2 pa—
Optical
Response
0 white . o
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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 +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 -
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