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1 .REVISION STATUS

Version Revise Date | Page Content Modified by
V1.0 2018.01.07 - First Issued.
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2.Numbering System

I I s I e I I I O O R M
A B C D E F G H I J KL M
No Definition Specifications
A | TFT LCM Productor No. [ SAT INTERNATIONAL CO.LTD.
Display monitor opposite
B angle linesize Unit:mm(size<10inch:takes two integers;size>=10inch:takes three integers)
CP--CPT; AU--AUO; PV--PVI; TM--TIANMA; HS--HSD;
c LCD Brands CM--CMO; _ IV--IVO; BO--BOE; AT--INNOLUX
D Interface PIN Numbers  [By two figures characters expression from 01 to 99
A--Alternated Viode Signal;
D--Data Viode Signal;
E LCD Type H--High Definition ;
I--IPS
(o E— Min | Typ Max Unit
Koo—fe——
F | Back Light Circuit Diagram| 4 K3 ie —A 60 80 100 | Ma
Kfo—— 30 | 33 Y
R2 X=0.282  Y=0.335
YO0 X=0.268 Y=0.296
G | The Back Light Color Area Y1 X=0281 Y=0312
Definition - :
B1 X=0.270 Y=0.291
B2 X=0.253  Y=0.292
24042 Thick:2.4mm  Width42.72mm
H Structure Size 2.4inch
| Interface Mode T:TTL L: LVDS M: MIPI U: MPU
It represents the length of FPC with three figures, divided into long rows ,
J FPC Length middle rows and short rows.
Values
Symbol Condition Z K [ Unit
Min.| Typ. [Max.[Min.| Typ.Max.| Min.| Typ.|Max.
K View Angles vo'
CR 10 :L 1=180°(9 o’clock) 40 ;3(()) 85
‘R 1=0°(3 o’clock) 50 85
Degree
st [|i=90°(12 o’clock) 50 70 85
B [i=270°(6 o’clock) 50 20 85
L o ina Mod D: DEmode  V:VSD mode F: Inverting mode
perating Mode N: No mode requirements
M Suffix 1.NULL ; 2.TP-- Touch panel; 3.other--Insignificance

Remark : Will be subject to actual sample
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3. General Specifitions

No. Item Specification Unit
1 Panel Size 2.4” inch
2 Number of Pixels 240xRGB (3)x320 pixels
3 Active Area 36.72(W)x48.96 (H) mm
4 Pixel Pitch 0.153 (H)x0.153 (V) x RGB mm
5 Outline Dimension 42.72(W)x60.26(H)*3.40(D) mm
6 Pixel arrangement RGB vertical stripe -

7 Display Mode normally white -
8 Viewing Direction 12 O’CLOCK -
9 Display Color 16.7M -
10 Interface MPU -
11 Operation Temperature -10~60 C
12 Storage Temperature -20~60 C
13 Weight TBD g
©AIl Rights Reserved 5/15 REV.A
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4. Pin Assignment

No. Symbol Function Remark

1 DO

2 D1

3 D2

4 D3

5 D4

6 D5

7 D6

8 D7

9 VDD
10 GND
11 NWR
12 NRD
13 RS
14 NRST
15 NCS
16 GND
17 LED+
18 LED-
19 GND
20 GND
21 YU
22 XL
23 YD
24 XR
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5. Operatio n Spections

5.1 ABSOLUTE MAXIMUM RATINGS

Item Symbol Min. Max. Unit
Digital Supply Voltage VDD -0.3 6.5 \Y
Digital Supply Voltage IOVCC -0.3 3 \Y
51.1TFT LCD MoDULE
OPERATING CONDITIONS
Parameter Symbol Min. Typ. Max. Unit
Digital Power Supply Voltage VDD 3.0 3.3 3.6 \Y
Digital Power Supply Voltage IOVCC 1.6 1.8 2.0 \/
5.1.2 CURRENT CONSUMPTION
Values
Item Symbol Condition ; Unit
Min. Typ. Max.
Digital Current IVDD VDD =3.3V - 15 mA
Digital Current IHOVCC IOVCC=1.8V - 10 mA
5.1.3 Backlight Driving Conditions (27 White Chips)
Parameter Symbol Min. Typ. Max. Unit | Note
Supply voltage of white LED Note
backlight VL 3.0 3.3 \Y/ 1
Current for LED backlight IL 60 80 100 mA
Luminance 2
(on the module surface,BM-7) 350 400 i ca/m
LED life time - 50,000 - - Hr Note 2
7 /15 REV.A
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5.2 Power ON/OFF Sequence

VDDI and VDD can be applied in any order.

VDD and VDDI can be power down in any order.

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

During power off, if LCD is in the Sleep In mode, VDDI or VDD can be powered down minimum Omsec after

RESX has been released.

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

Note 1: There will be no damage to the display module if the power sequences are not met.

Note 2: There will be no abnormal visible effects on the display 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 Power On Sequence as defined in the sequence below, then it will be necessary to
apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure correct operation. Otherwise function is not
guaranteed.

The power on/off sequence is illustrated below

—> «— Trpw = +/- no limit Tfpw = +/- no limit —— -~
VDD e N
L -\
VDD % S
——/ Timing when the latter signal rises up to 90% of its typical value. L
e.g. When VDD comes later, this timing is defined at the cross

point of 90% of 2.75V, not 90% of 2.6V.

Timing when the latter signal falls up to 90% of its typical value.
e.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 2.6V.

Tfew.csx = +/- no limit
{ Trew.csx = +/- no limit i
<

CsX HorL
., M.RESX =+ no limit

RESX _— )
(Power down in ) 30%% Tfpw-;e;séxr:E iR
sleep-out mode) | }

< > Trpw.REsx =+ no limit TfPW-RESX2 = min Oms—» ) S

RESX

(Power down in 30;§V \

sleep-in mode)

Tfew-resx1 is applied to RESX falling in the Sleep Out Mode.
Tfew-resxz iS applied to RESX falling in the Sleep In Mode.

©AIl Rights Reserved 8 /15 REV.A
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5.3. DC Characteristics

5.3.1
» Specification . Related
Parameter Symbol Condition Unit _
MIN. TYP. MAX. Pins
Power & Operation Voltage
Operating
System Voltage VDD 2.4 2.75 3.3 V
voltage
) 1/0 Supply
Interface Operation Voltage VDDI 1.65 1.8 3.3 V
Voltage
Gate Driver High Voltage VGH 12.2 14.97 Note 4
Gate Driver Low Voltage VGL -12.5 -7.16
Gate Driver Supply Voltage | VGH-VGL | 19.36 27.47 Note 5
Input / Output
Logic-High Input Voltage VIH 0.7vDDI VDDI \% Note 1
Logic-Low Input Voltage VIL VSS 0.3vDDI \% Note 1
Logic-High Output Voltage VOH IOH =-1.0mA 0.8vDDI VDDI \% Note 1
Logic-Low Output Voltage VOL IOL = +1.0mA VSS 0.2vDDI \% Note 1
Logic-High Input Current IIH VIN = vVDDI 1 UA Note 1
Logic-Low Input Current IIL VIN = VSS -1 uA Note 1
Input Leakage Current IIL IOH =-1.0mA -0.1 +0.1 uA Note 1
VCOM Voltage
VCOM amplitude VCOM VSS \Y
Source Driver
Source Output Range Vsout VAN VAP \%
Gamma Reference
N VAP 4.45 6.4 V Note 6
Voltage(Positive)
Gamma Reference
] VAN -4.6 -2.65 \Y
Voltage(Negative)
) ) Below with 99%
Source Output Settling Time Tr o 20 us Note 2
precision
Output Offset Voltage VOFFSET 35 mV Note 3
Table 2 Basic DC Characteristics
Notes:
1. TA=-30to 70 C (to +85 T no damage).
2. Source channel loading= 2KQ+12pF/channel, Gate channel loading=5KQ+40pF/channel.
3. The Max. value is between measured point of source output and gamma setting value.
4. When evaluating the maximum and minimum of VGH, VDD=2.8V.
5. The maximum value of [VGH-VGL| can no over 30V.
6. Default register setting of Vcom and Vcomoffs@bh
©AIl Rights Reserved 9 /15 REV.A
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5.3.2 AC Characteristics

Tchw l< Tchw
csx YTIN L ’j‘Tcs |
> T« L1,
| Tcs | | Tcsh ! [
| ] ] ] | -
Vied I I [
prex va I I K| I
I T e T 1
TasT |<—|—>|'< Twe | | TanT | N |
WRX : : I v LLLS H;—H _\_:
[ — I I I
| | | Tost | | Tonr | I |
[ e
D[17:0] 1 V.HX [ [ K
write | | Vi | |
: :‘ TRCS/TRCSFM wl TAHT : :
| ! | | ! [
| Tast,| I‘ Trc/TrReFm : : I 'I
Vin I Tro/TRrRoLFM I
RDX . Tror/TRDHFM | |
Vi 7:ZF—>I
I - .
Trat/TraTFm [e——> e Toon
D[17:0] ZL‘ Vi :P
read SV
Figure 1 Parallel Interface Timing Characteristics(8080-Series MCU Interface)
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta= -30 to 70 T
Signal Symbol Parameter Min Max | Unit Description
TasT Address setup time 0 ns
D/CX -
TanT Address hold time (Write/Read) 10 ns
Tchw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
csx Tres Chip select setup time (Read ID) 45 ns
Tresem Chip select setup time (Read FM) | 355 ns
Tese Chip select wait time (Write/Read) 10 ns
Tesh Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX TwrH Control pulse “H” duration 15 ns
TwrL Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) TroOH Control pulse “H” duration (ID) 90 ns When read ID data
TroL Control pulse “L” duration (ID) 45 ns
Treem Read cycle (FM) 450 ns
RDX : When read from
TroHEM Control pulse “H” duration (FM) 90 ns
(FM) frame memory
TROLEM Control pulse “L" duration (FM) 355 ns
D[17:0] Tost Data setup time 10 ns For CL=30pF
©AIl Rights Reserved 11 / 15 REV.A
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TouT Data hold time 10 ns
Trat Read access time (ID) 40 ns
TRATEM Read access time (FM) 340 ns
Tobn Output disable time 20 80 ns

Table 4 8080 Parallel Interface Characteristics

Tr 1< < Tr Tr < T

Vin=0.7 xVDDI - | | Vor=08xVDDI Y |
| | |
V,1=0.3 x VDDI Vo.=0.2 x VDDI
[ [ [ [
Tr=Tr<=15ns Tr=Tr<=15ns

Figure 2 Rising and Falling Timing for I/0 Signal

VIH ﬁ ﬂ* V|H
WRX
V||_ VIL

RDX

Figure 3 Write-to-Read and Read-to-Write Timing
Note: The rising time and falling time (Tr, Tf) of input signal and fall time are specified at 15 ns or less. Logic high and low levels are

specified as 30% and 70% of VDDI for Input signals.
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5.3.3 Reset input timing

Shorter than Sus
I I

l—> i
RESX N\ \

< T

RW

:(—TRT —>:
Display ' — —
i ; . Initial condition
status Normal operation >< During reset >< (Default for H/W reset)
1
Figure 7 Reset Timing
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=-30 ~ 70
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, 6, 7) ms
Table 8 Reset Timing
Notes:

1. The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings from NVM (or similar device) to

registers. This loading is done every time when there is HW reset cancel time (tRT) within 5 ms after a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the table below:

RESX Pulse

Action

Shorter than 5us

Reset Rejected

Longer than Qus

Reset

Between 5us and 9us

Reset starts

3. During the Resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time is 120

ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In —mode.) and then return to Default condition

for Hardware Reset.

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

©AIl Rights Reserved
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6. Optical Specifications
Item Symbol Min. | Typ. | Max. | Unit Note
. Notel
Contrast Ratio CR - 800 - Note3
Notel
Luminance(center) L 350 | 400 - cd/mz2 Noteb5
Note7
Luminance AL 70 | 75 % Note7
uniformity
. Rising + Notel
Response Time Falling - 30 35 ms Noted
. Ox* 45 -
Viewing Angle Horizontal Bx 45 - dearee Note?2
K=Contrast Ratio>10 : Oy* 50 - g
Vertical -
Oy 25 -
X 0.610
Red y 0.331
Green X 0.303 Notel
Color Chromaticity y 0.582 ote
-0.05 +0.05 Note5
(CIE1931) Blue X 0.144 Note7
y 0.035
. X 0.287
White y 0311
Color gamut 0
(NTSC ratio) 60 %
6. .1 Backlighit Driving Table
A B C D F H | J KL M
F
B |E H 28 |
Luminance(BM-7 cd/m2)
Min Typ Max Unit
24042 350 400 cd/m2
Test Conditions:
1. VDD3.3V;Backlight  current Reference model(note4)
2.The amblent temperature is 25
3.Will be subject to actual sample
©AIl Rights Reserved 13 /15 REV.A




SAT INTERNATIONAL CO.,LTD.

Z

!
SAT INTERNATIONAL CO.LTD.

7. Mechanical Drawing

1 _ 2 3 4 5 6
Fe | BT H M [CPREES B
,ALL m_w_m_ m |_|H,~U mpk DATE REVISTON RECORD REVISER
A
~ 42.7240.2
Sz fle——— 12.32(1P) £0. 1 ———> )
g 37.72(TP A.A) 2.50+0.1 3.40
< S 36. 72 (LCD A. 3.0040. 1 42.7240.1
4 TP o _O| -
==
c<< 5 -
o Hz8 S
HEZS £l 01 DO B
S cc2 ~ | 8 02 D1
g 5°e e 03 D2
' 04 D3
05 D4
L — 06 D5
07 D6
08 D7
09 VDD
10 GND —
11 NWR
R ln v 12 NRD
13 RS
14 NRST
m\. % 15 NCS
= = 16 GND
TOUCH SCREEN TAIL PIN OUT 17 LED-A
18 LED-K
PIN | oviewes RomProNT) 19 GND C
20 GND
1 Yy 21 YU
2 XL 22 XL
3 YD 23 YD
NOTES: 4 xR 24 XR
1.DISPLAY TYPE: 2.4”, TFT/capacitive touch screen INFER
2. DISPLAY MODE: transmissive Normally White .
3. DRIVER 1C:ST7789V-G4-A K1 FIELD TOLERANCES
4.1CM (White 9 AVG 1/6) K2 > 0. 00-0. 50 +0.05
Brightness: 350cd/m” (MIN) (FCA-21 -
Chromaticity: X:0.325+/-0.05;Y:0. 345+/-0. 05. WW > > 0.51730. 00 +0.08
Uniformi ty:75% (MIN) K4 - 30. 01-60. 00 +0. 10
5. Structure:G+G _ «
6. Surface hardness:=3H 60. 01-120. 00 +0.12
7.Light transmittance:=83% m@mm.m jii m_ . 120. 0-180. 0 +0. 15
SR :
8. OPERATING TEMP: —20° C TO 70° C, STORAGE TEMP: —30° C TO 80° C 180. 0-250. 0 +0. 20 D
9. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS (If=80mA. Vf=3. 3V) Tnal I
gle
o N - . 7274 REL 017 -11-
> P 7 i 44 R o [es v Tk " 28 XZN o 2017-11-09
SATOZ 4 % @ 1 [ || zotmmen] o [ 0 [an ] 0 [er=s o [B —~
— - — CHK: DATE:
SAT INTERNATIONAL (0. , LTD. PR 1010240001 Lt . A - B
0k SAT ELECTRONIC CO.,LTD watiriaL, 1rev:| SATO24CP24D0AR1-24042U0237ZN-RTP| seae | 1! UNIT: " R, batE:
1 2 _ 3 _ 4 _ 5 6

REV.A
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8. PACKAGE DRAWING

JE
(EEILF
—
K 1PCS BE4L ™ i i
PE 4540

GO -EARL F &3
Wil IPCS Gl &iE: 2PCS 7 Ml LCD VWX, i s

A B T

OGN L
60pcs

A P B I ek

W%k

B AL
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