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1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement: RGB Vertical Stripe

2) Interface Mode: MIPI 1lane

3) Driver IC: ST7797-G5

4) Operation Temperature: -10~60°C
5) Storage Temperature: -20~70°C
6) Backlight Type: White LED

7) Display mode: Normally Black

8) LED life time: 30,000 Hours

1.2 Mechanical Specification

Pixel Driving element - -
~ .
Screen Size P X Inch Diagonal
Resolution @M"MB)*%O(H) Dots -
Interface IPI 1lane - -
Module Power Consumption . \\ 0.43 Watt Typ.
\
Active Area \ 51.27*68.36 mm T
AN P
Pixel pitch (W*;%’\\) 0.213%0.213 mm Typ
N\
Module Sifﬂ\%*n) 60.8%85.8%4.04 mm Typ
QXN
’\ >\} Q) Typ.(ALL
2
’\(Nl NS 230 cd/m BLACK)
&<WDH'ECUOH ALL O’clock
(\Wisplay Color 16.7M Colors
N\ Y
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2. ABSOLUTE MAXIMUM RATINGS

Power supplyl voltage IOVCC -0.3 4.6 \Y Notel

Power supply?2 voltage VCI -0.3 4.6 \Y Ngtel

LED Reverse Voltage Vi - 5 v For gaeNel\Notel
\

(Ta=+25°C,GND=0V) Y
Notel:If the module exceeds the absolute maximum ratings, it may be damaged perma% SO
if the module operates with the absolute maximum ratings for a long time, the reliabilty may

drop. ® . A
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1. DISPLAY TYPE:3.33” 320480 TFT LCD NOTES LEDA LEDK up 3 SDA
TRANSMISSVE NORMALLY BLACK CERSTY GHFAF [ 2T 2 4 SCL
2. VIEWING ANGLE (L/R/U/D) :80/80/80/80 AR R T S RST
3.Driver IC:ST7797-G5 m ol 6 VCl2.8V

1CHY 45 : CHSC6540 @\
FETTESE : =6H; CUSTOMER APPR &
N

TAEFREE:-10°CT60°C;

e

. OPERATING TEMPERATURE:-10°C TO 60°C;
STORAGE TEMPERATURE:-20°C TO 70°C,
.BL LED: 6 CHIP-WHITE LEDS, If=120mA V{=3.1V(TYP)

<

LCM+CTP Luminance: 400cd/m* MIN, 450cd/m* TYP (RLE 4xi%)
hite Chromaticity:X:0.2940.04,Y:0.3040.04;

fBAFIEL:-20°CT70°C;

1specified TOLERANCE: 0. 2mm;
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3. MECHANICAL DRAWING
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4. I/0 CONNECTION & BLOCK DIAGRAM
4.1 I/0 Connection

1 GND P Power Ground
2 LEDA P Power supply for backlight anode
3 DOP I MIPI-DSI data lane 0 positive-end input pin
4 LEDK1 P Power supply for backlight cathode
5 DON I MIPI-DSI data lane 0 negative-end input pin
6 LEDK2 P Power supply for backlight cathode
7 GND P Power Ground
8 VCI P Power supply for analog circuits(3.3V)
9 CLKP I MIPI-DSI clock lane positive-end input pin
10 Iovcc P Power supply to interface pins(3.3V)
11 CLKN I MIPI-DSI clock lane negative-end input pin
12 TE O | Tearing effect outputsignal. If not used, please let this pin open
13 GND P Power Ground
14 RESET I The signal will reset the LCM, Signal is active low.
15 D1P - NC
16 PWM I This pin is connecting with the external LED driver
17 DIN - NC
18-19 GND P Power Ground
20 TP_INT O Interrupt signals for CTP
21 TP_SCL I 12C clock signal for CTP
22 TP_SDA 1’0 12C data signal for CTP
23 TP_RESET I The signal will reset the TP,Signal is active low
24 TP_VCI P Power supply for TP

c§®
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4.2 Block Diagram

MCU and Display Module Interface Configuration

MCU Duisplay
GND
1OVCC Power Block b

r

VClI

LEDA i
Power Block LEDE

A i

h 4

DOP

DON
CLEP
CLEN
RESET
PWM

¥

Yy

L J

Interface Block

y ¥

Interface Block
MIF Interface

TP_INT

TP _SDA
2C TP SCL Interface Block

TP_RST
TP_VCI

L

Y

vy r

-

L O
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5. ELECTRICAL CHARACTERISTICS
5.1 TFT-LCD Panel Driving Section

Power Supplyl Voltage IOVCC 1.65 1.8 33 vV « -
Power Supply2 Voltage VCI 2.5 2.8 33 \Y . -
Power Supplyl Current Liovce - - - mA Notel
Power Supply2 Current Ivar - 29 - (ON\NMmA % Notel
Logic Input High Voltage Vin 0.7VCI - V(I QW -
Logic Input Low Voltage \%3 0 - AQV CI \Y -
Panel Power Consumption Pvop - 0.08 K\ \ Watt Notel
Module Power Consumption ParL - 0.45 <) Watt Notel,2

(Ta=+25°C,GND=0V)
Notel:Measurement Conditions (Video Mode): Full Scgée
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5.2 Back Light Driving Section

Forward Voltage Vr - 3.1 - A% Notel
Forward Current Ir - 120 - mA Notel
Backlight Power consumption PsL - 0.372 - Watt Notel
LED life time - 30000 - - Hours | &SNoty2

LED Quantity 6 PCS P N\ Y

(Ta=+25°C,GND=0V)
Notel:The “LED life time” is defined as the module brightness decrease to 50% of original

brightness at ILep=20mA(Per Led). The LED life time could be decr@p.eraing

ILep is larger than 20mA.
&

i @

LEDA @ %;,4 LEDK

P
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5.3 Power On/Off Sequence

5.3.1 LCM Power ON/OFF Sequence

VDDI and VCI can be applied in any order.

VCI and VDDI can be power down in any order.

During power off, if LCD is in the Sleep Out mode, VCI and VDDI must be powered down minimum 120msec
after RE5SX has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VCI can be powered down minimum Omsec after
RESX has been released.

Note 1. There will be no damage to the dispfay moduie if the power seqguences are nof met.

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

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

Note 4: If RESX line is not held stable by host during Fower On Sequence as defined in the sequence below, then it will be necessary fo
apply a Hardware Reset (RESX) after Host Fower On Sequence is complete to ensure correct operation. Otherwise function is not
guarantesd.

The power on/off sequence is illustrated below

1
—'1 e— Trew = +L no limit Ty = +£ no limit—|

N

I
I
VDDI|
4;—/?( Timing when the latter signal rises up to 904 of its typicl value,
| 1

'T

&.g. When YDD comes laterthis timing is defined at the cross point
of 5004 of 2, 75/ not S0% of 2,8V

Timing when the latter signal falls up to B0% of its fypicl value.
&g When VDD comes later this timing is defined at the cross point [_

of 507 of 2 TSV not S0% of 2 6V
— u.IwnFq:-: =+ no limit i
i !
( v dei [ \‘:R / Thwresa = Min —
] Bl i
sleep-out mode) i 30% 120ms ] |
I | Trweresx =+ no limit Thew neme = minlm :

I
|
I
I
|
I
I
I
|
|
I
I
|
I
I
|
I
|
]
|
Ir
|
|
|
|
|
|
|
I
|
'
|
|
|
I
I

RESX U '
. S b S
sleep-in mode) !

Themresd  is applied to RESX falling in the Sleep Out Mode
[TfenreRe is ﬁpp|i:d to RESK *alling in the ﬂﬁal:p in Mode
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5.4 AC Characteristics

5.4.1 High speed mode:

® Clock Channel Timing

DSICLEs © sis. % i i | e Tra o Tew g1 Tee g Tow
Ny N\ W N I B LN [
)4 b A X DEHION i, | i || gfim | i
DSHCLK: 1 ' :\" bl Dot ;{ b &b LY
’ W ) DSHD- gl S ], N il
o Uen v Um0 ; | I
| | DEKCLK+ - == — == = % | s e I/J_\\ T S e
A N ¥ Y ¥ W
g e e e
® Timing Characteristics
Signal Symbol Parameter MIN | MAX | Unit Description
DSI-CLK+/- 2xUlinsTa Double Ul instantaneous 4 25 ns -
Ulinsta . Ul = Ulinsta=
DSI-CLE+/- Ul instantaneous halfs 2 12.5 ns
Ulinste Ulinste
DSI-Dn+/- tDS Data to clock setup time 0.15 - ul -
DSI-Dn+/- tDH Data to clock hold time 0.15 - Ul -
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5.4.2 Low power mode:

DSHCLE+- lanes can be driven to the Low Power Mode{L MP),when DSI-CLEK lanes are entering LP-11 State

Code , in three different ways:

After SW Reset HW Reset or Power On Sequence==LP-11
After DSI-CLK+/- lanes are leaving Ultra Low Power Mode (ULPM LP-00 State Code)=>LP10==LP-11(LPM). *
H\

This sequence is illustrated below

Y

ULPM LPM
LP-00 LP=11
| Y e | Seee) S SEa | mam
CLK_+ f { / f |
{‘I'H—- ; 'l 'Irl | |I (‘I K -
k4 I | i
P00 | | P10 | | LP11 | CLK = ———
Time N

From ULPM to LPM

After DSI-CLK+/- lanes are leaving High Speed Clock Mode (HSCM, HS-0 or HS-1 State Code) ==HS-0

== P-11 (LPM).
This sequence is illustrated below.
LPM
Temunation Fesistor I"Bl,l,] -
15 disable if
J ﬂ l#""
I N ||
f ) ]|
/| i CER F sosiiias
N/ Il
" J aK. ——
HS-0 2 - LP-11 -
Time

From HSCM to LPM

HLiE: 400-660-3306 Page: 13 /21
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5.4.3 DSI Bursts mode:

MPU = Controlling

L¥ | Change
o200l Change

Diesplay Module i= Controfiing

V3
O B L L 5 | el e T,
pSLDo- | [ ; [ | / J
g % i |-_| | ' I
| g A LI L Py !
et f Jipwo g Jimoe | [P0 j FLooe LPO0 poioOn | | LPD .r_]..=1 M
Bus Tumaround (BTA) from display module to MPLU Timing V
MPU & Controlling Coniral Changs Desplay Module 15 Controling \
T o Ef'L“'._rL_T-LH l- e
DSI-DO0- : i '-I i f
' d iy ! /
wen j JTEw g Jem g Jew g iew |  Aw e Jm  juen
. Tracers ™
Bus Tumaround (BTA) from MPU to display module Timing
VDO=1.8V VCi=2. 8V, AGND=DGND=AGNDR=0V, Ta=25[
3 Uni i
Signal Symbol Parameter MIN MAX ! Description
Length of LP-0D0,LP-01,
DSI-D0+- TLPXM LP-10 or LP-11 penods 50 75 ns Input
MPU-+Display Module
Length of LP-D0_LP-D1,
DSI-D0+- TLPXD LP-10 or LP-11 peniods 50 [ ns Output
MPU =Display Moduile
Time-out before the MPU
DSI-D0-+- TTA-SURED Timn | 26T | NS Cautput
start driving
Time to drive LP-DOD by
DSI-D0+- TTA-GETD ) SuTorxn ns Input
display madule
Time to drive LP-00 after
DSI-D0+- TTA-GOD Ax T na Output
turnaround request-MPLU
\&)\'
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5.4.4 Reset Timing:

|
I
Displ —
IRy : - Initial condition
dhahi Normal operation >< During reset >< (Default for HW reset)

VDDI=1.8V,VCi=2.8V, AGND=DGND=AGNDR=0V, Ta=23(

Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
- 120 (Note 1, 8, 7) ms
Notes:

1. The resef cancel includes afso required fime for loading ID bytes, VCOM sefting and other seftings from NVM (or similar device) to
registers. This Inading is done every time when there is HW resef cancel ime (fRT) within 5 ms affer a nising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does nof cause irreguiar system reset according to the table beiow:

RESX Pulse Action
Shorter than 5Sus Reset Rejected
Longer than Sus Reset

Between 5us and Sus Reset starts

3. During the Resetting period, the dispiay will be blanked (The display is entering blanking sequence, which maximum time is 120
ms, when Resef Starts in Sleep Qut —mode. The display remains the blank state in Sleep n —mode.) and then refurn to Default
condition for Hardware Resef.

4. Spike Rejection also applies during a valid reset pulse as shown befow:

>
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I 10us |

Resetis accepted

10us

p——

e P Ty e
W

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 wait 5msec after releasing RESX before sending commands. Also Sleep Out commandmanot ng__senf for

120msec.
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6. OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
ZH iies FM | mME | R | ROE | A | &VE
Contrast Ratio | C/R 6=0° 1000 1200 - - Note(4)
NTSC Ratio | S 0 =0° 55 60 &%&\ e(7)
24
Luminance L 0 =0° 190 230 - cd/m¥ A Note(5)
Luminance - ° 3
munan Uw 0 =0° 80 i) % | Note(3)
uniformity
ry
Response Time | Tr+ Tr 25°C - Qb 35 ms Note(2)
0 =s 0° i
Wx (Center)
Color Normal NTSC
Coordination viewing *Q} +0.04 | (x,y) Note(6)
angle 4
Wy B/L On &\i) 0.36
oL &i) 80 85 ]
ol
0x \'\ 80 85 i
Viewing Angle 4 /R>10 Degree | Note(1)
o N\ 80 85 i
0 80 85 -
)

S8

Test Conditions:
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1. the ambient temperature i1s+25°C.
2. The test systems refer to Note 8.

Notel: Definition of Viewing Angle: The viewing angle range that the CR>10

Su

12" o'clock
d=90°
/

L Q,“
Q Q‘)

Note2: Definition of Response time: Sum of Tr and Tr

Black White Black

5 100%

o 9%

=

<

g

)

— 10%

s /

Tr T:['

Note 3: Definition of Lumina @iw: Active area is divided into 9 measuring areas,
every measuring pg@ at the center of each measuring area.
. . . in Luminance of white among 9-points
Luminance Uniformity = - - - x100%
Max Luminance of white among 9-points

\ h |I—L’6 H/3. H/3. Hf6.|
[ > - >
[l Il ] A
""@: _________ (9'123: _________ @:____:.LVK&
% 11N SR S— S

Y Ve,

FPC+

Note4: Definition of Contrast Ratio (CR): measured at the center point of panel

Contrast ratio (CR) = Luminance measured when LCD on the " White" state

Luminance measured when LCD on the "Black" state
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Note 5: Definition of Luminance: Center Luminance of white is defined as luminance values of
Ipoint average across the LCD surface.

Note 6: Definition of Color Chromaticity (CIE 1931)

Color coordinates of white & red, green, blue measured at center point of LCD.

Note 7: Definition of NTSC ratio:

NTSC ratio = Area of RGB triangle

Area of NTSC triangle

Note 8: Definition of ’ IRAL RS Ehramaml i ""Y‘Di““ﬁ"‘ optical
measurement system. \t

The optical characteristics should be me in\drk room. After 5 minutes operation, the
optical properties are measured at the cente e LCD screen.(Response time is measured by
Photo detector TOPCON BM-7, Field of view: eight: 500mm.)

,\‘\ \

Photo detector Normal line
a=p=0*
| —
©=90"°
500mm 12 o’clock direction

=
~
®=180° =i / b=0°

-~
N -~ Active Area

P >
/ -
D=270"°
6 o'clock direction
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7. RELIABILITY

High Temperature Storage Ta =+70°C / 96Hours Notel,2,3
Low Temperature Storage Ta =-20°C / 96Hours Notel,2,3
High Temperature Operating Ta =+60°C / 96Hours Notel,2,3
Low Temperature Operating Ta =-10°C / 96Hours Notgl,2,3

Temperature Cycle storage Test -20°C/30min A+70°C /30min for 68?653

30cycles, Transfer time less than Smin
Thermal humidity storage Test 60°C x 90%RH / 96Hours W{GZﬁ
ESD C=150PF,R=330 Ohm ™ Note4
Air: £ 8kv,5times(Cente o
Contact: +4kv,5timeg(Cent

Inspection after Test:

Notel:Ta is the ambient temperature of samples.

Note 2: In the standard condition, there shall be no practical pro may affect the display
function. After the reliability test, the product only guaran % n, but doesn’t guarantee all the
cosmetic specification.

Note 3: Before cosmetic and function tests , the pro ave enough recovery time, at least 2

NS
N
S
&
§

hours at room temperature.
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8. PACKAGE DRAWING

)

L LT L]
T
T [ (O[T [T
gy A i
T [ [T | O[T
i@@@@@@
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