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1 Revision History

2015-01-21

First release

DM-TFT24-311

2019-08-30

Second release

2 Main Features

Screen Size 2.4 inch
Driver Mode Transmissive -
Display Colors 65K/262K colors
Resolution 240 x 320 dots
Controller IC ST7789V -
Interface 8/16bit MCU, . -
3/4 SPI+16/18bit RGB
Power Supply 33 \
View Direction 12 o’clock -
Background LED 4 LED Normally White -
Weight 10.7 g
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3 Pin Description

3.1 Panel Pin Description

1 GND Ground
VCI Supply voltage(3.3V)
3 VCI Supply voltage(3.3V)
MCU Parallel interface bus and Serial interface select
4 M2 IM2="0’: Parallel Interface
IM2="1": Serial Interface
M1 MO Parallel interface
5 IMI 0 0 MCU 8-bit Parallel
0 1 MCU 16-bit Parallel
1 0 MCU 9-bit Parallel
6 MO 1 1 MCU 18-bit Parallel
7 RESET Active LOW Reset signal
3 cS Chip select input pin (“LOW?” enable). Fix this pin at VCI or GND when not in
use.

This pin is used to select “Data or Command” in the parallel interface. When
D/CX ="1", data is selected. When D/CX ="0’, command is selected. This pin is
used serial interface clock in 3-wire 9-bit / 4wire 8-bit serial data interface. Fix
this pin at VCI or GND when not in use.

9 DS(SCL)

WR(SPI- The data is applied on the rising edge of the SCL signal. If not used, second Data

10 RS,SDA2) lane in 2 data lane serial interface. Fix this pin at VCI or GND when not in use.
Serves as a read signal and MCU read data at the rising edge. Fix this pin at VCI

11 RD -
or GND when not in use.

D VSYNC Frame synchron.lzmg signal for RGB interface operation. Fix this pin at VCI or
GND when not in use.

13 HSYNC Line synchronizing signal for RGB interface operation. Fix this pin at VCI or

GND when not in use.

14 ENABLE Data enable signal for RGB interface operation.

Dot clock signal for RGB interface operation.
13 DOTCLK Fix this pin at VCI or GND when not in use.

Dot clock signal for RGB interface operation.

16 SDAL Fix this pin at VCI or GND when not in use.

Dot clock signal for RGB interface operation.

17-34 DB0-DB17 Fix this pin at VCI or GND when not in use.

SPI interface output pin.

35 SDO -The data is output on the falling edge of the SCL signal.
-If not used, let this pin open.

36 LEDA Anode pin of backlight

37 LEDK1 Cathode pin OF backlight

38 LEDK?2 Cathode pin OF backlight

39 LEDK3 Cathode pin OF backlight

40 LEDK4 Cathode pin OF backlight

41 XR(NC)

42 YD(NC)

43 XL(NC)

44 YUNNC)

45 GND Ground
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4 Mechanical Drawing

4.1 Panel Mechanical Drawing

42.7240.2 B/L

2.600. 1 5(Notinclude double-sided tape)

Note: the window opening of the upper part of the case should be smaller than 0.3mm of LCD/CF,
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) 36| LEDA
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Singld area K NOTE: MCU interface SET for IM PINS. 39 | LEDKS
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NOTES RGB Interface DB Pin in use
. . e DB17-DBI3,
» 16 Bit RGB interface - )
1. DISPLAY TYPE:  2.4" TFT-LCD, B5K/262K COLORS DBT1-D86, DB5-DBI
2. DISPLAY MODE: T/M NORMALLY WHITE N 1B G vestce DBLT-DE0
. . Ki(-)
3. VIEWING DIRECTION:  12:00 K2(-) hY NOTE: If used RGB mode must select serial
4. DRIVER 1C: ST7789v (COG) K3(2)oN A+ interface!
5. VCl; 3.3(TYP) R
6. OPERATING TEMP: —20°C TO 70°C BLU CIRCUIT DIAGRAM

STORAGE TEMP: =30°C TO 80°C
7. BACK LIGHT: LED WHITE, 4 LED, 60mA, 3.2£0.5V

8. RoHS COMPLIANT,
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5 Optics & Electrical Characteristics

5.1 Optical Characteristics

View Angles Top - 45 - °
View Angles Bottom - 20 - °
View Angles Left - 45 - °
View Angles Right - 45 - °
Response Time (25°C) Tr+ Tf - 30 - ms
Uniformity 80 - - %
Contrast Ratio CR - 500 -

Luminance Lv 250 - - cd/m?

5.2 Absolute Maximum Ratings

Digital Supply Voltage Vbp -0.3 4.6 \Y
Digital interface supple Voltage Vbpio -0.3 4.6 \%
Operating Temperature Top -20 70 °C
Storage Temperature Tst -30 80 °C

5.3 DC Characteristics

Supply Voltage For Logic VDD 2.4 33 4.2 \
Digital interface supple Voltage VDDIO 1.65 33 4.2 \
Digital Operation Current IDD - 4 - mA
Low Level Input Voltage Vi GND - 0.3VvDDIO |V
High Level Input Voltage Vi 0.7vDDIO - VDDIO \
Low Level Output Voltage VoL GND 0.2VDDIO |V
High Level Output Voltage Vou 0.8VDDIO VDDIO \

5.4 LED Backlight Characteristics

Backlight Forward Current Ip 60 80 - mA

Backlight Forward Voltage VE - 3.2 - \%

LCM Luminance Lv 250 - - cd/m? Ir=80mA
Uniformity AVg 80 - - %
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5.5 AC Characteristics

5.5.1 8080-Series MPU Parallel Interface Timing Characteristics

DM-TFT24-311
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VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta= -30to 70 °C

D/CX TasT Address setup time 0 - ns
TanT Address hold time(Write/Read) 10 - ns
Tcaw CSH “H” Pulse Width 0 - ns
Tes Chip select setup time(Write) 10 - ns
CSX Tres Chip select setup time(Read ID) 45 - ns
Tresem | Chip select setup time(Read FM) 355 - ns
TesF Chip select wait time(Write/Read) | 10 - ns
Tcsu Chip select hold time 10 - ns
Twc Write cycle 66 - ns
WRX Twra Control pulse H duration 15 - ns
TwrL Control pulse L duration 15 - ns
Tre Read cycle (ID) 160 - ns
RDX Trou Control pulse H duration(ID) 90 - ns When read ID data
TrpL Control pulse L duration(ID) 45 - ns
Trcrm | Read cycle (FM) 450 - ns
RDX Trourm | Control pulse H duration(FM) 90 - ns When read from frame
Trorm | Control pules L duration(FM) 355 - ns memory
Tost Data setup time 10 - ns
Tour Data hold time 10 - ns
D[17...0] TrAT Read access time(ID) - 40 ns ForCL=30pF
Tratrm | Read access time(FM) - 340 ns
Topn Output disable time 20 80 ns
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T T T

#V/01=0.8 x VDDI

Vor=0.2 x VDDI
[ [ [

= <= = <=

Rising and Falling Timing for 1/0O Signal

Vi - X Vi

RDX 4—' ‘—>
TroH

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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5.5.2 3-wire Serial Interface Timing Characteristics:

ViLNC — Tenw
- L Tsevew/Tscyer g« Tosn >
Tess ‘ <T—>
scL / N ‘TSLW/TSLR‘/ Y
— Tonw/TsHr | 7 Vie
~ Tsos TspH |
spA ™ XL &
Vi N 714 Tacc . Ton : Vin
T g v
DOUT 7‘ V'”i*
< v

VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=-30to 70 °C

Tcss Chip Select Setup Time (Write) 15 - ns
Tcsn Chip Select Hold Time (Write) 15 - ns
CSX Tcss Chip Select Setup Time (Read) 60 - ns
Tscc Chip Select Hold Time (Read) 65 - ns
Tcaw Chip Select “H” Pulse Width 40 - ns
Tscvew Serial Clock Cycle (Write) 66 - ns
Tsaw SCL “H” Pulse Width (Write) 15 - ns
SCL TsLw SCL “L” Pulse Width (Write) 15 - ns
Tscycr Serial Clock Cycle (Read) 150 - ns
Tsur SCL “H” Pulse Width (Read) 60 - ns
TsLr SCL “L” Pulse Width (Read) 60 - ns
Tpcs D/CX Setup Time 10 - ns
D/eX Tpcu D/CX Hold Time 10 - ns
SDA Tsps Data Setup Time 10 - ns
(DIN) Tspu Data Hold Time 10 - ns
DOUT Tacc Access Time 10 50 ns | For Ma?(iFnum CL=30pF
Ton Output Disable Time 15 50 ns For Minimum CL=8pF

Note : The rising time and falling time (Tr, Tf) of input signal 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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5.5.3 4-wire Serial Interface Timing Characteristics:

DM-TFT24-311

Vi ” n
CSX Vi, < 7“
> L Tscyew/Tscyer R Tesn >
Tess | <T—>
SCL / N Tsuw/Tsir >/ e
4 Tsaw/Tsir | 7 Vi
Tsps Tspn
v / N
SDA "X >
Vi N 7
Tncs Tncy
\%
DICX >
. < Tacc | Ton !
74 Vi
DOUT * Vi 74
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=-30to 70 °C
Tcss Chip Select Setup Time (Write) 15 - ns
Tcsu Chip Select Hold Time (Write) 15 - ns
CSX Tcss Chip Select Setup Time (Read) 60 - ns
Tscc Chip Select Hold Time (Read) 65 - ns
Tcaw Chip Select “H” Pulse Width 40 - ns
Tscycw Serial Clock Cycle (Write) 66 - ns .
Tow SCL “H” Pulse Widih (Write) | 15 | - | ns | s Command &
SCL TsLw SCL “L” Pulse Width (Write) 15 - ns
Tscycr Serial Clock Cycle (Read) 150 - DS | pead Command & Data
Tsur SCL “H” Pulse Width (Read) 60 - 0S| pam
TsLr SCL “L” Pulse Width (Read) 60 - ns
Tbcs D/CX Setup Time 10 - ns
D/eXx Tbcu D/CX Hold Time 10 - ns
SDA Tsps Data Setup Time 10 - ns
(DIN) Tspu Data Hold Time 10 - ns
DOUT Tacc Access Time 10 50 ns | For Maximum CL=30pF
Ton Output Disable Time 15 50 ns For Minimum CL=8pF

Note : The rising time and falling time (Tr, Tf) of input signal 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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5.5.4 RGB Interface Characteristics:

DM-TFT24-311

rgbf

_|

J T
HSYNC | |
VSYNC |
' I
leTens »pl ||‘ Ten »
L
\ \
ENABLE x{ L '“ '§<
V. V
l T : l L~ l
|
Eﬂg ngbf:ﬁ PWDH !
|
| |
DOTCLK Vuﬂ%k JlZf Vi NV,
: | V. Vil :
I L} Toveo )
|‘ = g
T I T |
Data Bus g! Vi Write Data Vi '§<
Write | V"_ VIL
|
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=-30~ 70 °C
HSYN .
VSYN% Tsyncs VSYNC, HSYNC Setup Time 30 - ns
Tens Enable Setup Time 25 - ns
ENABLE T exm Enable Hold Time 25 - ns
PWDH | DOTCLK High-level Pulse Width 60 - ns
PWDL | DOTCLK Low-level Pulse Width 60 - ns
DOTCLK | Tcycp DOTCLK Cycle Time 120 - ns
Trebr, | BOTCLK Rise/Fall time -] 20 | ms
Trghf
DB Trps PD Data Setup Time 50 - ns
Tron PDData Hold Time 50 - ns
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5.5.5 Display RESET Timing Characteristics

____“__
-
&
_\Kk_"__

) Ter

Display : : Initial condition
status Normal operation >< During reset >< (Default for H/W reset)

AN - __

VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=-30~ 70 °C

TRW Reset pulse duration 10 - us

REXS - 5(Note 1,5) ms
TRT Reset cancel . 120(Note 1.6.7) s

Note:

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:

Shorter than 5us Reset Rejected
Longer than 9us Reset
Between Sus 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:

10ps

Reset is accepted
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 Smsec after releasing RESX before sending commands. Also Sleep Out
command cannot be sent for 120msec.
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6 Application Circuit Reference

8-bit MCU INTERFACE l6-bit MCU INTERFACE
GND aND
S I [ o kR
vOr FH Sl VOO 3l
i ]
rH =— VLI
|”—E ™z END'l”—:; ez
aGND M1 : M1
i S ap ;g;r 5 man
—{ RESET RESET
s ] s B
DC CHl DC CRl 5
WE 107 ] DPECT WE TR e S
E —— WR(SPL.RS, 5DA2) 5 77| WRiSPIRS, SDAZ)
RO g 11
VSYNC VSYNC
I HSYNC I HSYNC
GND'||| ENABLE END'||| ENABLE
DOTCLE DOTCLE
- SDAl - 1
= DBO £
= DB! =
S Da: B
] DE3 ~
=] DBl =
0 DBEs 0
§ DEE E
DBT
3-WIRE SPI INTERFACE 4-WIRE SPI INTERFACE
@D GND
L [ | EE ND
Ve ; i NCC ; e
i o
| T b + B2
o I-i 1 M1
VG & &
RESET 7| MO GND I|] il
ggET s‘ RESET g;:srr ; RESET
- cs cs
L g DC(SCL) i‘;L : E DC{SCL)
= WR{SPL.RS, SDAZ) -~ WR(SPI-RS, SDAT)]
RD = RD
VEYNC =1 VEYNC
| HEYND == HSYNC
aND 'I|f s ENABLE GND ||I i=— ENABLE
DOTCLE = DOTCLK
= 504 £ spal = D2 1% 1 spai
= = DED r DB
= 5] oez = o2
= = - )
-~ :.0 DEB3 & ; DB3
= z | oo = 5 i
- s -~ I3
= ;; DET = f:
21 oes g
<~ DY .
= DBID -
DBLL
DBIZ GND |||
DBIZ
DBl
DBIS
DBl&
DBIT
SD0 S
LEDA LEDA 36 |
LEDKI =
LEDK2
ke LEDK
XR
YD YD
XL XL
Yu YU
aND GND
DM-TFT24-311 = DM-TFT28-311
GND
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3-WIRE SPI AND 16-BIT RGB 4-WIRE 5P1 AND 16-BIT RGB
GND GND
ycC C:ND yco @D
+ vCi + VeI
T vCi I VIl
|| ™z 1 M2
el o M1 | Ml
= M0 el J IMD
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PCLE ENABLE PLLE ENABLE
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—= - SDAL — - = DAl
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= = DBD £ oo = | DBo
g = = B1 79 | oM
o B2 o B2 prr s
' B b B ¥ DB3
= B4 = Bs 59|05
ot G ! [e)] 23 gg
= G = Gl P o
G Gz 25 DB‘.G
G [ STl e
G [ i
= —— —
| l 5T] DBl
pop l_ m: T
2 22 0 pE13
= = DBE14
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. - <+ DBls
;5 DBIT
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E o
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LEDK LEDI o] Leoks
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YU
GND
- DM-TFT24311 DM-TFTIB31L!
GND
3-WIRE SPI AND |8-BIT RGB 4-WIRE SPI AND I18-BIT RGB
GND
= GND
U N -
vCC 1 z
vl | oD
]f vl EC ; hi=]
| ™2 5 ]
aND | | - 1M1 Mz
;EEET = ™Mo : TH
= = RESET GND -I”7RESET — o
B 1 = 3 ! RESET
o DC{SCLY SCL 6 {a. ]
GND r||—1— WRISPLRS, SDAZ)| = <] DCISCL)
e — RD | WRISPI-RS, SDAZ)
HSYNC ol AL '||| VEYNC FH fcptie
DE 4 S HEYNC 3 o
TR s ENABLE oF T HSYNC
o 5| DOTCLK T3 S| ENABLE
- = 21 spal Ry e DOTCLK
2 = —— DBl ] - SDAL
5 T 1 = B0 1
= = 75| BBl & o | D80
= [ 20| P2 z [ g |28l
& = =7 DB3 = . — D&z
c 3
= = S oe4 o i —— D=3
&) DBS o ~— DB4
- G FE] = BS ]
= A T i | o 5| Das
@ o5 || P = G - |86
) 26| | e 7 gET || L
e 2 DB = = D=t
= 21'4 DBID = > DEY
0 DBl = = DBlo
- DB12 DBII
:i | pgi13 :rl’ D812
= — DBl4 = D813
= DBIS = DBl4
: 3 3
:_: "_i DBI6 sj‘ 2 pais
= DBI7 W DBI&
= =00 DBIT
LEDA, E | LEDA ik | spoy
S| LEDK! ] LEDA
| LEDK2 LEDK!
== [EDK3 LEDKZ
e :[l LEDK4 e LEDK3
= xr LEDK4
o XR
YD
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2 Gvp Yu
DM-TFT28-311 D
= DMTFT2de311
aND
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7 Reliability

Endurance test applying the high storage | 80°C

High Temperature Storage temperature for a long time. 200hrs 2
Endurance test applying the high storage | -30°C
Low Temperature Storage temperature for a 1(1))r11)g}i£in%e. ¢ ¢ 200hrs 1.2
Endurance test applying the electric stress 70°C
High Temperature Operation | (Voltage & Current) and the thermal stress to 200hr -
. S
the element for a long time.
. Endurance test applying the electric stress | -20 °C
Low Temperature Operation under low temperalsll;)rg fot(:r{ a long time. 200hrs !
The module should be allowed to stand at
High Temperature/ 60°C,90%RH max, for 96hrs under no-load | 60°C,90%RH 12
Humidity Operation condition excluding the polarizer. Then taking | 96hrs ’

it out and drying it at normal temperature.
The sample should be allowed stand the
following 10 cycles of operation

-20°C 25°C 70°C 400 o
Thermal Shock Resistance — — 1200050/ 1760S C i
30min 5min 30min
1 cycle

Notel: No dew condensation to be observed.
Note2: The function test shall be conducted after 4 hours storage at the normal. Temperature and humidity after
remove from the rest chamber.

8 Warranty and Conditions

http://www.displaymodule.com/pages/fag HYPERLINK
"http://www.displaymodule.com/pages/faq"
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