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1 Revision History

DM-TFT20-438

2022-06-29 First release

2 Main Features

Size 2.0 Inch
Resolution 320(RGB) x 240 pixel
Module Dimension 46.5 x 41.56 x3.9 mm
Display area 40.80(H)*30.60(V) mm
Pixel pitch 0.1275 x 0.1275 mm
TFT Controller IC 1L19342C -
8/9/16/18Bit MCU
Interface 3/4SP1+16/18Bit RGB Interface -
3-line/4-line Serial
Display Color 65K/262K colors
View Direction Wide angle O’clock
Display mode Transflective /Normally Black -
Weight TBD g
Operating temperature -20~+70 C
Storage temperature -30~+80 C
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3 Pin Description

DM-TFT20-438

1 GND Ground
2 GND Ground
3 IovCC Supply voltage(1.65-3.3V)
4 VCI Supply voltage(3.3V)
5 IM3 Interface Selection
6 IM2 IM3 IM2 IMO Interface DB Pin in
type use
0 0 0 DBI Tyb_ | DB7-DB0
8-bit
interface
0 1 0 DBI Tyb_ | DB15-DBO0
16-hit
interface
0 0 1 DBI Tyb_| DB8-DBO
9-bit
interface
7 IMO 0 1 1 DBl Tyb_ | DB17-DB0
18-bit
interface
1 0 1 3-Wire 9| SDA SCL
BIT data| CS
serial
interface
1 1 1 4-Wire 8 | SDA SCL
BIT data| CSRS
serial
interface
8 SDA Serial input signal.The data is applied on the rising edge of the SCL
signal. If not used, fix this pin at IOVCC or GND.
9 VSYNC Frame synchronizing signal for RGB interface operation. fix this pin at
IOVCC or GND when not in use.
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DM-TFT20-438

10 HSYNC Line synchronizing signal for RGB interface operation. fix this pin at
IOVCC or GND when not in use.

1 DOTCLK Dot clock S|gnal_ for RGB interface operation Fix this pin at IOVCC or
GND when not in use.

12 ENABLE Data enable S|gnal_for RGB interface operation. fix this pin at IOVCC
or GND when not in use.

13 RD Serves as a read signal and MCU read data at the rising edge. fix this
pin at IOVCC or GND when not in use.

(WR): Serves as a write signal and writes data at the rising edge. 4-line

14 WR(SPI-RS) | system (RS): Serves as command or parameter select. Fix to IOVCC
or GND level when not in use.

This pin is used to select “Data or Command” in the parallel interface.
When RS ="1", data is selected.

15 RS(SPI-SCL) | When RS = ’0’, command is selected. This pin is used serial interface
clock in 3-wire 9-bit / 4-wire 8-bit serial data interface. If not used, this
pin should be connected to IOVCC or GND. RS_SCL1

16 cs Chip select input pin (“Low” enable). This pin can be permanently
fixed “Low” in MPU interface mode only. CSX1 is equal

17 RESET This signal will reset the device and must be applied to properly
initialize the chip. Signal is active low. RESX1 is equal to RESX.
18-bit parallel bi-directional data bus for MCU system and RGB

18-35 - . . .
DB17-DBO interface mode Fix to GND level when not in use

36 NC --

37 NC --

38 LEDK Cathode pin OF backlight

39 NC --

40 LEDA Anode pin OF backlight

41 XR Touch panel Right Glass Termina

42 YU Touch panel Bottom Film Terminal

43 XL Touch panel LEFT Glass Termin

44 YD Touch panel Top Film Termina

45 GND Ground
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4 Mechanical Drawing
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5 Electrical Characteristics

DM-TFT20-438

Digital Supply Voltage Absolute VCI -0.3 4.2 \YJ
Maximum
Rating
Digital interface supple Absolute IovCe -0.3 33 vV
Voltage Maximum
Rating
Operating Temperature Absolute TOP -20 +70 °C
Maximum
Rating
Storage Temperature Absolute TST -30 +80 °C
Maximum
Rating
Digital Supply Voltage VCI 2.5 2.8/3.3 3.6 \Y
Digital interface supple IovCC 1.65 1.8 33 \Y,
Voltage
Normal mode Current IDD -- 5 -- mA
Level input voltage i 0.7*10VCC -- IovcC |V
Vi GND -- 0.3*I0VCC | V
Level output voltage VoH 0.8*10VCC -- IovcC |V
VoL GND -- 0.2*xIovCC | V

6 Optical Characteristics
(tem  [symbol [ Min [ Typ [ Max [ Unit |

Forward Current I 30 40 - mA
Forward Voltage VE - 12 - \Y
LCM Luminance LV 230 280 - cd/m2
LED life time H: 50000 - - Hour
Uniformity Avg 80 -- - %
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1 AC Characteristics

1.1 Display Parallel 8/9/16/18-bit Interface Timing Characteristics (8080 system)

Q”IW tchw
oz
CSX o '{ tear
s ” _'x::b > tcn!
p 4 =
DCX
7 7
tast Tar
toc
WRX N tocl /t g
N 7 N
taar tan:
DB[17:0] 4 N
(Write) 2
N 7
1, A, taht
hlt tf‘cltn:ﬂ'n
RDX N s N
teaiteciitn / teabitodntn
7
Leaybratton, toan '
DB[17:0] i
(Read) 4
Signal s":'bo Parameter min max Unit Description
DCX tast Address setup time 0 - ns
taht Address hold time (Write/Read) 10 - ns
tchw CSX “H” pulse width 0 - ns
tcs Chip Select setup time (Write) 15 - ns
CsSX trcs Chip Select setup time (Read ID) 45 - ns
trcsfm Chip Select setup time (Read FM) 355 - ns
tesf Chip Select Wait time (Write/Read) 10 - ns
twc Write cycle 66 - ns
WRX twrh Write Control pulse H duration 15 - ns
twrl Write Control pulse L duration 15 - ns
trcfm Read Cycle (FM) 450 - ns
RDX (FM) trdhfm Read Control H duration (FM) 90 - ns
trdifm Read Control L duration (FM) 355 - ns
trc Read cycle (ID) 160 - ns
RDX (ID) trdh Read Control pulse H duration 90 - ns
trdi Read Control pulse L duration 45 - ns
D[17:0] tdst Write data setup time 10 - ns
:0], : 1d 6 =
D[17:10)aD(8:1], [— ot 1 Write data hold time 10 1% For maximum CL=30pF
trat Read access time - 40 ns Sz
D[17:10], = For minimum CL=8pF
D[17:9] tratim Read access time - 340 ns
trod Read output disable time 20 80 ns

Note: Ta=-30to 70 C, IOVCC=1.65V to 2.8V, VCI=2.6V to 3.3V, GND=0V.

t. - 15ns ; ti- 15ns
F 70% 70%
30% 309
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DM-TFT20-438

CSX timins :

¥ y
csx [/ \
WRX,

RDX
tcsf > Min. 5ns >

Note: Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.

Write to read or read to write timings:

CSX 0
WRX X 5 X 7
RDX i

twrh trdhfm

Note: Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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1.2 Display Serial Interface Timing Characteristics (3-line SPI system)
";rm "”‘M
( toas tosy
CsX ' ‘ 7
» 1
tacvew tsovea ; Lo
toiw
1&
§ SCL /
T 1 } t
¥ sH taua
-
r
Usow
SDA (DIN)
(Host) /t A
Lace Lo
r——" »
g SDA |DOUT) Hi-Z ‘ . 4
G |(Driver) N
tscycw | Serial Clock Cycle (Writa) 100 - ns
tshw SCL "H" Pulse Width (Write) 35 ns
SCL ishw SCL “L* Puise Width (Write) 35 ns
tscycr Serial Clock Cycle (Read) 150 ns
tshr SCL *H" Pulse Width (Read) 60 ns
tsir SCL “L" Pulse Width {Raad) 60 ns
SDA tsds Data satup time (Write) 30 ns
(Input) tsch Data hold time (Wnta) 30 ns
SDA tacc Access time (Read) 10 - ns
(Output) toh Qutput disable time (Read) 15 50 ns
tsce SCL-CSX 20 - ns
1chw CSX *H" Pulse Width 40 ns
o icss 30 ns
S CSX-SCL Time(writa) 20 : &

Note: Ta =25 T, IOVCC=1.65V to 2.8V, VCI=2.6V to 3.3V, AGND=GND=0V

t.=15ns

309

t—15ns
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1.3 Display Serial Interface Timing Characteristics (4-line SPI system)
S—
CSX /
* t&: » | t“Lh &
|
\
e X 4(
|'—’as-; l«—1ahp
‘__tuu"tm
e fumtfteal offe fwsmflan
e —
scL \ / A
il le——Lda 5
SDA ( Input) ) K
- face 4—196—.
SDA (Output) '
Signal Symbol Parameter min_| max | Unit Description
cax icss Chip select time (Write) 30 - ns
tcsh Chip select hold time (write) 30 ns
we Serial clock cycle (Writa) 100 ns
wrh SCL "H" pulse width (Write) 35 ns
SCL wrl SCL *L" pulse width (Write) 35 ns
frc Serial clock cycle (Read) 150 ns
trdh SCL *H" pulse width (Read) 80 ns
trdl SCL "L" pulse width (Read) 60 ns
DICX tas ¥YCX setup time 10
g tah D¥CX hold time (Wnite / Read) 10
SDA tds Data satup time (Write) 30 ns
{Input) wdh Data hold time (Write) 30 - ns
SDA tacc Access time (Read) - 50 ns For maximum CL=30pF
{Output) tod Qutput disable time (Read) 15 50 ns For minimum CL=8pF

Note: Ta=25 T, IOVCC=1.65V to 2.8V, VCI=2.6V to 3.3V, AGND=GND=0V

t.=15ns

ti=15ns

1.4 Parallel 16/18BIT RGB Interface Timing Characteristics
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gg% |‘_ tSYNCS
VSYNC VH
HSYNC Vo L
tENS tENH
Ve 755 4
| (
ENABLE AV ViL £\
trodl o le— PWDL trabr ol l— PWDH
— e E
VIHT 0T ViH VisT
DOTCLK M vy vid S \
tPDS tPDH
T Ve . Vs
D[17:0] A v Write Data Vi b
Signal Symbol Parameter min | max | Unit Description
VSYNC/ tsyncs VSYNC/HSYNC satup time 15 - ns
HSYNC taynes: VSYNC/HSYNC hold time 15 ns
DE lens DE setup time 15 ns
Tenss DE hold time 15 ns
D{17:0] lo; | Data setup ime 18 S 18/16-bitbus RGB
teon Data hold time 15 ns nketice oo
PWDH | DOTCLK high-level period 33 ns
PWDL DOTCLK low-leve! period 33 ns
D teven DOTCLK cycle time(18 bit) 100 - ns
teee bty | DOTCLK.HSYNC,VSYNC rise/fall time - 15 ns
VSYNC/ tsvncs VSYNC/HSYNC satup time 15 - ns
HSYNC tayncs VSYNC/HSYNC hold time 15 ns
e tens DE setup time 15 ns
Terad DE hold time 15 ns
17:0 lpos Data setup time 15 ns | &-bitbus RGB
gy teoH Data hold time 15 ns interface mode
PWDH DOTCLK high-level pulse penod 25 ns
PWDL | DOTCLK low-level pulse period 25 ns
DS foveo DOTCLK cycle time 50 - ns
« | DOTCLK HSYNC,VSYNC rise/fall time - 15 ns

Note: Ta=-30to 70 T, IOVCC=1.65V to 2.8V, VCI=2.6V to 3.3V, AGND=GND=0V

t =15ns t=15ns

1.5 RGB Interface Timing

The timing chart of 18-/16-bit RGB interface mode is shown as below.
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1 frame:
Back porch Em"'m
VSYNG fes{vinsin J U
0 Bt - ||||| ‘ N n AN annn 1 T
oorcu | AL AR AT [l 1l
ENABLE 3 I_
0{5:0]
_ |HUW=2DOTCLKs 4
HSYNC < " iH N |
cereuc || [TUTULUUUUUDUDUUUTUUUUUUUU UL
ENABLE 5 DTST>=HLW >
4
PR TTTIRER
— I HEEEEEEEEEE ... ...
Valid data

VLW : VSYNC Low Width
HLW : HSYNC Low Width
DTST : Data Transfer Startup Time:
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PCDIVH[3 0]

PCDIVL[3:0]

porewx L MLMLMLMLMMLMULL UL

PCLKD

Note 1: The DE signal is not needed when RGB interface SYNC mode is selected.
Note 2: VSPL="0', HSPL="0", DPL="0" and EPL="1" of “Interface Mode Control (BOh)” command.
Note 3: In 6-bit RGB interface mode, each dot of one pixel (R, G and B) is transferred in synchronization with

DOTCLK.

Note 4: In 6-bit RGB interface mode, set the cycles of VSYNC, HSYNC and DE to 3 multiples of DOTCLK.

Hsync, HBP HAdr HFP
|
2 | +HBP) - Horizontal interval when ro i i
b spiay dats is sent from hostio display b
L3 3 s g
H H
.5 g g
-
+ £
2 a8
o ii (VAdr + HAd# - Period ii
g % when vaiid display data are
E ! ;:nusi:nmn fostto
b e ey
Parameters Symbols | Condition | Min. | Typ. | Max. Units
Horizontal Synchronization Hsync 2 10 16 DOTCLK
Horizontal Back Porch HBP 2 20 24 DOTCLK
Horizontal Back Porch(By pass mode)* | HBP(BP) 58 68 200 | DOTCLK
Horizontal Address HAdr - 320 - DOTCLK
Horizontal Front Porch HFP 2 10 16 DOTCLK
Vertical Synchronization Vsync 1 2 4 Line
Vertical Back Porch VBP 1 2 - Line
Vertical Address VAdr - 240 - Line
Vertical Front Porch VFEP 3 4 - Line
Copyright © 2022 14/16 www.displaymodule.com
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1.6 Reset Timing Characteristics

Shorter than Sus
tRW
-
RESX / /]
- AT
: - " +  Initial condition
Display Status Nomal operation >< Resetting >Zk (Default for H/W reset)
Symbol Parameter Min Max Unit
RESX tRW Reset pulse duration 10 usS
5
{RT Reset cancel fnte 15) i
120

(note 1,6,7) w3

Note 1: The reset cancel includes also required time for loading 1D bytes, VCOM setting and other settings from

NV memory to registers. This loading is done every time when there is HW resat cancel tme (1RT)
within 5 ms after a rising edge of RESX.

Note 2: Spike due to an electrostatic discharge on RESX line does not cause irregular system raset according fo

the table below: -
RESX Pulse Action
Shorter than Sus Reset Rejected
Longer than 10us Reset
Between 5us and 10us Reset staris

Note 3: Durning the Resstting period the display will be blanked (The display is entenng blanking sequence,
which maximum time is 120 ms, when Reset Starts in Sleep Out —mode. The dsplay remains the blank
state in Sleep In -mode.) And then return to Default condition for Hardware Resel.

Note 4: Spike Rgection also applies during a valid reset pulse as shown below:

10us

e T :

Reset is accepted

w
'l' Wns i - < :
ss than 20ns width positive spike will be rejectad
Note 5: When Reset applied during Sleep In Mode.

Note 6: When Reset applied during Sleep Out Mode.

Note 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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8 Reliability

High Temperature Storage

Endurance test applying the high storage

DM-TFT20-438

80°C

temperature for a long time. 200hrs 2
Low Temperature Storage | Endurance test applying the high storage -30°C 12
temperature for a long time. 200hrs ‘
High Temperature Endurance test applying the electric stress 70°C
Operation (Voltage & Current) and the thermal stress 200hrs -
to the element for a long time.
Low Temperature Endurance test applying the electric stress -20°C 1
Operation under low temperature for a long time. 200hrs
High Temperature/ The module should be allowed to stand at 60°C,90%RH
Humidity Operation 60°C,90%RH max, for 96hrs under no-load | 96hrs
condition excluding the polarizer. Then 1,2
taking it out and drying it at normal
temperature.
Thermal Shock Resistance | The sample should be allowed stand the -20°C/70°C
following 10 cycles of operation. 10 cycles
-20°C 25°C 70°C
-l 2, i
30min  5min 30min
1 cycles
Vibration Test Endurance test applying the vibration during | Total fixed
transportation and using. amplitude:
15mm; Vibration:
10~55Hz;
One cycle 60 3
seconds to 3
directions of X,
Y, Z, for each 16
minutes.
Static Electricity Test Endurance test apply the electric stress to VS=800V,
the terminal. RS=1.5kQ,
CS=100pF, i
1 time.

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.

Note3: Test performed on product itself, not inside a container

9 Warranty and Conditions
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