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1 General Specifications

Screen Size(Diagonal) : 2.0
Active Area : 40.8 x 30.6 (mm)
Number of dots : 320 x 240(RGB)
Pixel Pitch: 0.1275 x 0.1275(mm)
Color Depth: 262k colors
Display Technology : a-Si IPS
Display Mode : Normal Black, Transmissive
Display Interface : MCU_8bit/4-SPI
Viewing Direction : FULL
Operating Temperature : -20 ~ +70°C
Storage Temperature : -30 ~ +80°C

Note:

*1. Color tone may slightly change by Temperature and Driving Condition.

1.1 Block Diagram

LED-A . N
LED-K1,LED-K2,LED-K3,LED-K4 e Backlight Circuit
320 x 240(RGB) pixels
TFT Panel
DB0~DB7,SDA .
VDD, GND TFT Drlver_
/RESET,/CS,D/C(SPI-SCL),/WR(SPI-RS),/RD ST7789T3 or equivalent
URL: www.topwaydisplay.com Document Name: LMTO020EAAFWA-Manual-Rev0.1.DOC
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1.2 Terminal Functions
Pin . Descriptions
T, | FILREEDE e 80_8bit | 4-SPI
1 GND P | Negative power supply,(0V)
2 VDD Positive power supply
3 IM2 | IM2 IM1 | MPU Interface Mode | Data pin
0 0 80_8bit DBJ[7:0]
4 IM1 I 1 1 4-SPI SDA
Reset signal
5 /RESET I | /RST =L, Initialization is executed
/RST = H, Normal running
Chip Select
6 /CS I | /ICS=L, enable access to the LCD module
/CS=H, disable access to the LCD module
Register Select
7 D/C(SPI-SCL) I D/C = H, Transferring the Display Data | Serial clock input
D/C = L, Transferring the Control Data
Register Select
_ Y- SPI-RS =H,
8 /WR(SPI-RS) I /WR_LQH’ R.D H, . Transferring the Display Data
Write enable in 80_8bit _
SPI-RS =L,
Transferring the Control Data
9 RD | /WR=H, /RD=L->H; Not used,
Read enable in 80 8bit please fix this pin at VDD or GND
Not used, . .
10 SDA 1/0 please fix this pin at VDD or GND SPI interface input/output
11 DBO 1/0
12 DB1 1/0
13 DB2 1/0
14 DB3 110 Not used
Data bus I
15 DB4 I/O please fix this pin at VDD or GND
16 DB5 I/O
17 DB6 I/O
18 DB7 1/0
19 NC - |-
20 LED-A P | LED backlight(Anode)
21 LED-K1 P | LED backlight(Cathode)
22 LED-K2 P | LED backlight(Cathode)
23 LED-K3 P | LED backlight(Cathode)
24 LED-K4 P | LED backlight(Cathode)
25 GND P | Negative power supply,(0V)
26 NC - |-
27 NC - |-
28 NC - |-
29 NC - |-
30 GND P | Negative power supply,(0V)
Note:
*1. I——Input, O——Output, P——Power/Ground.
URL: www.topwaydisplay.com Document Name: LMT020EAAFWA-Manual-Rev0.1.DOC

Page: 4 of 18




TOPWAY LCD Module User Manual LMTO20EAAFWA

2 Absolute Maximum Ratings

Items Symbol Min. Max. Unit | Condition
Supply Voltage Vbp -0.3 +4.6 Vv

Operating Temperature Top -20 +70 °C | No Condensation
Storage Temperature Tst -30 +80 °C | No Condensation
Note:

*1. This rating applies to all parts of the module and should not be exceeded.

*2. The operating temperature only guarantees operation of the circuit. The contrast, response speed,
and the other specification related to electro-optical display quality is determined at the room temperature, Top=25C.

*3. Ambient temperature when the backlight is lit (reference value).

*4. Any Stresses exceeding the Absolute Maximum Ratings may cause substantial damage to the device. Functional
operation of this device at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliabilit.

3 Electrical Characteristics

3.1 DC Characteristics
VSS=0V, Top=25°C

ltems Symbol | MIN. | TYP.| MAX. | Unit f\°“°."t'°.“ -
pplication Pin

Operating Voltage VDD 2.4 2.8 3.3 V | VDD

Input High Voltage Vin 0.7 x VDD - VDD \%

input ow Voltage | Vi | VSS | - | 03xvDD | v_| 50087, SDA/RESET
Output High Voltage Von 0.8 x VDD - VDD Vv /WR(SPI-RS),/RD
Output Low Voltage VoL VSS - 0.2 x VDD Vv

Operating Current Ipb - 9 11.7 mA | White pattern

3.2 LED Backlight Circuit Characteristics

Top=25°C

Items Symbol MIN. TYP. MAX. Unit | Note
Forward Voltage Vi - 3.2 - V | Note 4
Forward Current ¢ - 80 - mA | Note 1,2
Backlight Power WaL - 256 i mW | For total LEDs
Consumption
Life Time L 20000 30000 - hr | Note 1,2,3,4

K1

o 5 K3
K4

CONSTANT VOLTAGE: Vf=3.2V T1=20%4=80mA (Typ)
CIRCUIT DIAGRAM

Note1: The LED driving condition is defined for each LED module (1 LED Serial, 4LED Parallel).

Note2: Under LCM operating, the stable forward current should be inputted. And forward voltage is for reference only.
Note3: Optical performance should be evaluated at Ta=25°C only If LED is driven by high current, high ambient
temperature & humidity condition. The life time of LED will be reduced. Operating life means brightness goes down to
50% initial brightness. Typical operating life time is estimated data.At the same time the luminance of Backlight would
decrease under the hight temperature.

Note4: The LED driving condition is defined for each LED module.

URL: www.topwaydisplay.com Document Name: LMT020EAAFWA-Manual-Rev0.1.DOC
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3.3 AC Characteristics
3.3.1 80_8bit System Bus Timing
Tenw | l< Tenw
/CS | L 0" U1 7/:‘TGSF| |
e > 2 | &= Ll
[ Tes 1 Tosw ! T
| ] I 1 | 1
ML | | | | |
S e T
AST I Twe I I TanT [ N
= »
WR N s ;;Z'§ Temt | SN
[ — | I [
! | | Tost I I ToHT | L
| b = [ g
: | | Vi | |
g I Vi ;X:; | I
: L‘ Tres/Tresrm ol hﬁ-: :
! 1 ! |
| Tast | L Tre/TreFm | I ! N
» | >
/RD Vi s I Trol/TroLrm j Trow/ TROHFM ] :
L i“‘ ""
[ '
Trat/TrRaTEM :«—»l [ TopH »|
DB[7:0] i Vi :F
read Wi
VDD =2.4 to 3.3V, VSS=0V, Top=25°C
. Spec. . . .
Signal | Symbol Parameter Min. Max. Unit Description
D/C TasT Address setup time 0 - i
TanT Address hole time(Write/Read) 10 -
Tchw Chip select “H” pulse width 0 -
Tcs Chip select setup time(Write) 15 -
IcS Tres Chip select setup time(Read ID) 45 - )
Trcsem | Chip select setup time(Read FM) 355 -
Tcsk Chip select wait time(Write/Read) 10 -
TcsH Chip select hold time 10 -
Twe Write cycle 66 -
/WR Twrn | Control pulse “H” duration 15 - -
TwrL | Control pulse “L” duration 15 - ns
Topst | Data setup time 10 -
Topur | Data hold time 10 -
DBJ[7:0] TrAT Read access time(ID) - 40 For CL=30pF
Tratem | Read access time(FM) - 340
Toon | Ouput disable time 20 80
Tre Read cycle(ID) 160 -
/RD(ID) Tron | Control pulse “H” duration(ID) 90 - erll:)egarteaad
TroL Control pulse “H” duration(ID) 45 -
Treem | Read cycle(FM) 450 -
/RD(FM) Trouem | Control pulse “H” duration(FM) 90 - Vl\:/hen read from
— . rame menory
TroLrm | Control pulse “H” duration(FM) 355
Note:

*1. Input signal rise/fall time should be less than 15ns .
*2. All timing is using 30% and 70% of VDD as the reference.
*3. Please refer to ST7789T3 datasheet for details

URL:

www.topwaydisplay.com
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3.3.2 4-SPIl Mode System Bus Timing

cs Vi
/ o

= ‘ j
': sle Tscvew/Tscver . < Tt }
Tess | ‘
SPI-SCL g E——
7 | Tsaw/Tsur | ,
. e g é
Tsps | | Tsou
Vi = P }(
SDA - g . | 7- P
Tnes TDFH*
VH ! $
SPI-RS Vi Z 7'4
’ Tacc | Ton
> ]
7 Vi
DOUT * % 7£
VDD =2.4 to 3.3V, VSS=0V, Top=25°C
Signal | Symbol Parameter Min Specl\.nax Unit Description
Tcss Chip select setup time (write) 15 0
TcsH Chip select hold time (write) 18 0
C/s Tscc Chip select setup time (read) 60 0
Tscc Chip select hold time (read) 65 0
Tehw Chip select “H” pulse width 40 0
Tscvew | Serial clock cycle (Write) 19 0 write command
TsHe SPI-SCL “H” pulse width (Write) 7 0 & data ram
Tsiw SPI-SCL “L” pulse width (Write) 7 0
SPI-SCL .
Tscycr | Serial clock cycle (Read) 180 0 read command
TsHr SPI-SCL “H” pulse width (Read) 60 0 ns & data ram
Tsir SPI-SCL “L” pulse width (Read) 60 0
Tocs SPI-RS setup time 10 0
SPI-RS Toch | SPI-RS hold time 10 0
Tsps Data setup time 7 0
SDA TspH Data hold time 7 0
. for maximum
5OUT Tacc Access time 10 50 CL=30pF
: . for minimum
Ton Output disable time 15 50 CL=8pF
Note:

*1. Input signal rise/fall time should be less than 15ns .

*2. All timing is using 30% and 70% of VDD as the reference.
*3.In the read sequence of serial interface, the 500nsec delay time is needed between read command and first read clock.
*4. Please refer to ST7789T3 datasheet for details

URL: www.topwaydisplay.com
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3.3.3 Reset Timing

Shorter than 5us
I |

l——! “

A J

, i
JRESET \ / \
| 1

i

o Tgr—
Display ‘ it =
i : ‘ nitial condition
sl Normal operation >< During reset >< (Default for HAW reset)
VDD =2.4 to 3.3V, VSS=0V, Top=25°C
Item Symbol MIN. TYP. MAX. Unit
Reset LOW pulse width Trw 10 - - us
Reset time Trr - - 120 ms

URL: www.topwaydisplay.com
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4 Functions

4.1 Display Commands

Instruction | D/CX|WRX|RDX| D17-8 D7 D& D5 D4 D3 D2 D1 Do Hex Function
NOP 0 i 1 - 0 0 0 0 0 0 0 0 (00h) No operation
SWRESET 0 T 1 - 0 0 0 0 0 0 0 1 (01h) | Software reset
0 T 1 - 0 0 0 0 0 1 0 0 (04h) | Read display ID
1 1 1 - - - - - - - - - Dummy read
RDDID 1 1 i - D17 ID16 ID15 D14 ID13 D12 D11 ID10 ID1 read
1 1 i - D27 D26 D25 D24 D23 D22 D21 ID20 ID2 read
1 1 i - ID37 D36 D35 D34 ID33 D32 D31 ID30 ID3 read
Read display
0 T 1 - 0 0 0 0 1 0 0 1 (09h)
status
1 1 ® - - - - - - - - - Dummy read
RDDST 1 1 i - BSTON MY MX My ML RGB MH §T24 -
1 1 T - ST23 IFPF2 | IFPF1 | IFPFO | IDMON | PTLON [SLOUT |[NORON -
1 1 i - ST15 ST14 |INVON| ST12 ST11 | DISON | TEON | GCS2 -
1 1 i - GCS1 GCS0 TEM ST4 ST3 ST2 ST1 STO -
Read display
0 i 1 - 0 0 0 0 1 0 1 0 (0Ah)
power
RDDPM
1 1 + - - - - - - - - - Dummy read
1 1 i - BSTON | IDMON | PTLON | SLPQUT [NORON | DISON 0 0
0 i 1 - 0 0 0 0 1 0 1 1 (OBh) | Read display
RDD
1 1 - - - - - - - - - - Dummy read
MADCTL
1 1 i - MY MX My ML RGB MH 0 0 -
Read display
0 I 1 - 0 0 0 0 1 1 0 0 (0Ch)
RDD pixel
COLMOD 1 1 i - - - - - - - - - Dummy read
1 1 T - 0 D& D5 D4 0 D2 D1 DO -
Read display
0 T 1 - 0 0 0 0 1 1 0 1 (0ODh)
image
RDDIM
1 1 i - - - - - - - - - Dummy read
1 1 i - VESON 0 INVON 0 0 GC2 GC1 GCOo -
Read display
0 i 1 - 0 0 0 0 1 1 1 0 (OEh)
RDDSM signal
1 1 o - - - - - - - - - Dummy read
URL: www.topwaydisplay.com Document Name: LMT020EAAFWA-Manual-Rev0.1.DOC
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Instruction | D/CX|WRX|RDX| D17-8 D7 D& D5 D4 D3 D2 D1 DO Hex Function
1 1 T - TEON TEM 0 0 0 0 0 0 -
Read display
0 5 1 - 0 0 0 8] 1 1 1 1 (OFh) | self-diagnostic
RDDSDR result
1 1 i - - - - - - - - - Dummy read
1 1 T - D7 D& 0 0 0 0 0 0 -
SLPIN 0 i 1 - 0 0 0 1 0 0 0 0 (10h) Sleep in
SLPOUT 0 1 1 - 0 0 0 1 0 0 0 1 (11h) Sleep out
PTLON 0 i 1 - 0 0 0 1 0 0 1 0 (12h) | Partial mode on
Partial off
NORON 0 i 1 - 0 0 0 1 0 0 1 1 (13h)
{(Mormal)

Display inversion
INVOFF 0 1 1 - 0 0 1 0 0 0 0 0 (20h)
off

Display inversion

INVON 0 T 1 - 0 0 1 0 0 0 0 1 (21h)
on
0 i 1 - 0 0 1 0 0 0 0 1 (26h) | Display inversion
GAMSET
1 i 1 - 0 0 0 0 GC3 GC2 GC1 GCOo on
DISPOFF 0 ii 1 - 0 0 1 0 1 0 0 0 (28h) Display off
DISPON 0 i 1 - 0 0 1 0 1 0 0 1 (26h) Display on
Column address
0 i 1 - 0 0 1 0 1 0 1 0 (2Ah)
set
1 i 1 - XS15 XS14 | X813 | XS12 X511 X510 X559 Xs8 X address start:
CASET
1 1 1 Xs7 Xs6 XS5 XS4 X83 X882 Xs1 Xs0 0 X8= X
1 il 1 XE15 XE14 | XE13 | XE12 XE11 XE10 XE9 XE8 X address start:
1 T 1 XE7 XE6 XE5 XE4 XE3 XE2 XE1 XEO Sz XE= X
0 i 1 - 0 0 1 8] 1 0 1 1 (2Bh) | Row address set
1 = 1 - ¥S15 ¥S14 | Y813 | Y812 Y511 Y310 YS9 Y58 Y address start:
RASET 1 ii 1 Y&S7 YS6 YS5 Y54 Y83 Y82 Ys1 YS0 0= Y8z Y
1 T 1 YE15 YE14 | YE13 | YE12 YE11 YE10 YESQ YE8 Y address start:
1 i 1 YE7 YE6 YE5 YE4 YE3 YE2 YE1 YEO SLYEz Y
0 i 1 - 0 0 1 0] 1 1 0 0 (2Chy| Memory write

1 + | 1 |pipze| otz | ot | ot | o | o) | oipz | oipg | ool

RAMWR
1 i 1 |Dx[17:8]| Dx(7] Dx(6] | Dx[5] | Dx[4] Dx[3] | Dx2] | Dx(1] | Dx(0] Wirite data
1 i 1 |Dn[17:8]] Dn[7] Dnie] | Dnis] | Dn4] | Dn[3] | Dn2] | Dn[1] | Dn[O]
RAMRD ] 1 1 . 0 0 1 0 1 1 1 0 (2Ehy| Memory read
URL: www.topwaydisplay.com Document Name: LMT020EAAFWA-Manual-Rev0.1.DOC
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Instruction |D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 Do Hex Function
1 1 T - - - - - - - - - Dummy read
1 1 1t |D1[17:8]] DI1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]
1 1 1t | Dx[17:8]] Dx[7] Dx[6] Dx[5] Dx[4] Dx([3] Dx[2] Dx[1] Dx[0] Read data
1 1 1t |Dn[17:8]] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]
Partial sart/end
0 T 1 - 1] 0 1 1 0 0 0 0 (30h)
address set
1 1 1 - PSL15 | PSL14 | PSL13| PSL12 | PSL11 | PSL10 | PSLY P3SL8 Partial start
address: (0,
PTLAR 1 T 1 - PSL7 PSL6 PSL5 PSL4 PSL3 PSL2 | PSL1 PSLO
1.2, .
1 T 1 - PEL15 | PEL14 | PEL13| PEL12 | PEL11 | PEL10 | PEL9 PEL8 Partial end
address (0, 1,2,
1 1 1 - PEL?7 PELB PEL5S PEL4 PEL3 PEL2 | PEL1 PELO
3.P
Vertical scrolling
0 T 1 - o] 0 1 1 0 0 1 1 (33h)
definition
1 T 1 - TFA15 | TFA14 | TFA13 | TFA12 | TFA11 | TFA10 | TFA9 | TFAS8
1 i 1 - TFAT TFAB TFAS TFA4 TFA3 TFAZ | TFA1 TFAD
VSCRDEF
1 T 1 - VSA15 | VBA14 |VWSAI13 | VSAI1Z | VSATI | VSA10 | VSA9 | VSASB
1 T 1 - VSAY VSAS | VSAS | VSA4 VSA3 | WSAZ2 | VSAT | VBAD
1 1 1 - BFA15 | BFA14 | BFA13| BFA12 | BFA11 | BFA10 | BFAS BFAS8
1 T 1 - BFA7 BFAG BFAS BFA4 BFA3 BFAZ | BFA1 BFAD
Tearing effect
TEOFF 0 t 1 - 1] 0 1 1 0 1 0 0 (34h)
line off
Tearing effect
TEON 0 T 1 - 1] 0 1 1 0 1 0 1 (35h)
line on
1 i 1 - - - - - - - - TEM
Memory data
0] 1 1 - 1] 0 1 1 0] 1 1 0] (36h)
MADCTL access control
1 T 1 - MY MX MY ML RGB 0 0 0 -
Vertical scrolling
0] T 1 - 1] 0 1 1 0] 1 1 1 (37h)
start address
VSCRSADD
1 T 1 - VSP15 | VSP14 |VSP13| VSP12 | VSP11 | VSP10 | VSP2 | VSPB
1 T 1 - VSPY VSP6 | VSP5 | VSP4 VSP3 | WSP2 | VSP1 | VEPO
IDMOFF 0] T 1 - 1] 0 1 1 1 0 0 0] (38h) Idle mode off
IDMON 1] 1 1 - 1] 1] 1 1 1 0 1] 1 (39h) Idle mode on
URL: www.topwaydisplay.com Document Name: LMT020EAAFWA-Manual-Rev0.1.DOC
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Instruction | D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 DO Hex Function
Interface pixel
0 i 1 - 0 0 1 1 1 0 1 0 (3Ah)
COLMOD format
1 ili 1 - 0 D& D5 D4 0 D2 D1 Do Interface format
Memory write
0 it 1 - 0 0 1 1 1 1 0 0 (3Ch)
continue
RAMWRC 1 T 1 |DI[17:8]| D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] | D1[1] D1[0]
1 il 1 |Dx[17:8]| Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0] Write data
1 i 1 |Dn[17:8]| Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] | Dn[1] Dnl0]
Memory read
0 i 1 - 0 0 1 1 1 1 1 0 (3Eh)
continue
1 1 i - - - - - - - - - Dummy Read
RAMRDC
1 1 t |D1[17:8]] Di1[7] D1[6] D1[5] D1[4] D1[3] D1[2] | D1[1] D1[0]
1 1 1t |Dx[17:8]] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0]
1 1 1 |Dn[17:8]] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] | Dn[1] Dn[0]
0 i 1 - 0 1 0 0 0 1 o] 0 (44h) | Set tear scanline
TESCAN 1 i 1 - N15 N14 N13 N12 N11 N10 N9 N8
1 i 1 - N7 N6 N5 N4 N3 N2 N1 NO
0 i 1 - 0 1 0 0 0 1 0 1 (45h) Get scanline
1 1 T - - - - - - - - - Dummy Read
RDTESCAN
1 1 T - - - - - - - N9 N8
1 1 T - N7 N6 N5 N4 N3 N2 N1 NO
0 1 1 - 0 1 0 1 0 0 0 1 GBI wkite display
WRDISBYV
1 T 1 - DBV7 DBV6 | DBvVS | DBv4 DBV3 | DBv2 | DBvV1 | DBVD brightness
Read display
0 i 1 - 0 1 0 1 0 0 1 0 (52h)
brightness value
RDDISBY
1 1 T - - - - - - - - - Dummy read
1 1 T - DBV7 DBV6 | DBVS | DBv4 DBV3 | DBV2 | DBV1 | DBVO
Write CTRL
0 il 1 - 0 1 0 1 0 0 1 1 (53h)
WRCTRLD display
1 i 1 - 0 0 BCTRL 0 DD BL 0 0
Read CTRL
0 i 1 - 0 1 0 1 0 1 0 0 (54h)
RDCTRLD value dsiplay
1 1 T - - - - - - - - - Dummy read
1 1 T - 0 0 BCTRL 0 DD BL 0 0
URL: www.topwaydisplay.com Document Name: LMT020EAAFWA-Manual-Rev0.1.DOC
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Instruction |D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 Do Hex Function
Write content
adaptive
0 T 1 - 0 1 0 1 0 1 0 1 (55h) brightness
WRCACE
control and Color
enhancemnet
1 T 1 - CECTRL 0 CE1 CEOD 0 0 C1 co
Read content
adaptive
0 T 1 . 0 1 0 1 0 1 1 0 {56h)
brightness
RDCABC
control
1 1 T - - - - - - - - - Dummy read
1 1 1 - 0 CECTRL 0 0 0 0 Cc1 co
Write CABC
0 T 1 - 0 1 0 1 1 1 1 0 (5Eh) minimurm
WRCABCMB
brightness
1 it 1 - CMB7 CcwMBS | CMB5 | CMB4 | CMB3 | CMB2 | CMB1 | CMBO
Read CABC
0 T 1 - 0 1 0 1 1 1 1 1 {(5Fh) minimum
RDCABCMB brightness
1 1 1 5 a - E = : = - - Dummy read
1 1 i - CMB7 | CMB6 | CMBS | CMB4 | CMB3 | CMB2 | CMB1 | CMBO
Read Automatic
Brightness
0 T 1 - 0 1 1 0 1 0 0 0 (68h) Control
SRR Self-Diagnostic
Result
1 1 T - - - - - - - - - Dummy read
1 1 T - D7 D6 0 0] 0 0 0] 0 -
0 T 1 - 1 1 0 1 1 0 1 0 (DAh) Read ID1
RDIDA 1 1 T - - - - - - - - - Dummy read
1 1 1 - D17 D16 D15 D14 D13 ID12 D11 ID10 Read parameter
0 i 1 - 1 1 4] 1 1 0 1 1 (DBh) Read ID2
RDID2 1 1 T - - - - - - - - - Dummy read
1 1 T - D27 D26 D25 D24 D23 D22 D21 D20 Read parameter
RDID3 0 g 1 - 1 1 0 1 1 1 o] 0 (DCh) Read ID3
URL: www.topwaydisplay.com Document Name: LMT020EAAFWA-Manual-Rev0.1.DOC
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Instruction | D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 Do Hex Function
1 1 % - - - - - - - - - Dummy read
1 1 il ID37 D36 ID35 D34 ID33 D32 1D31 D30 Read parameter
Notes:

1. There will be no abnormal visible effects on the display when S/W or H/W Reset are applied.
2. Please refer to ST7789T3 datasheet for details.

4.2 Power off the LCD Module
It recommends that enter Sleep Mode before power off the LCD module.

4.3 Refreshing The LCD Module

It recommends that the operating modes and display contents be refreshed periodically to prevent
the effect of unexpected noise.
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5 Optical Characteristics
VDD=5.0V, GND=0V, Top=25°C

Item Symbol | Condition Min Typ Max Unit Remark
oT 75 80 -
View Angles B CR=10 75 80 B Degree |Note2,3
oL 75 80 -
OR 75 80 -
Contrast Ratio CR 6=0° 640 800 - Note 3
Ton Normal
Response Time viewing . 30 40 ms Note 4
ToFF angle
X
White 0.238 0.288 0.338
y 0.248 0.298 0.348
Red X 0.567 0.617 0.667
- Backlight is
Chromaticity y 0.303 | 0353 | 0403 Note 1,5
X on 0.266 | 0.316 | 0.366
Green
y 0.517 0.567 0.617
X 0.101 0.151 0.201
Blue
y 0.032 0.082 0.132
Uniformity - 80 - - % Note 6
NTSC - 50 55 - % Note 5
Luminance L 250 300 - cd/m*> |Note 7

Test Conditions:

*1. 1=80mA , and the ambient temperature is 25°C.

*2. The test systems refer to Note 1 and Note 2.
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Note 1: Note 2:

The data are measured after LEDs are turned on for 5 minutes. The definition of viewing angle:
LCM displays full white. The brightness is the average value of 9 Refer to the graph below marked by 6 and @
measured spots. Measurement equipment PR-705

Measuring condition: T B -
- Measuring surroundings: Dark room B=p=0° LR
- Measuring temperature: Ta=25C. B
- Adjust operating voltage to get optimum contrast at R - "
the center of the display. B V\/\ Tt //
R ‘.; ’///
e B - = P £~ —n°
@=180 /Q// *" Active Area /“/// ®=0
o —+ b
\ e L
-~ ®=270°
6 o'clock direction
Note 3:
The definition of contrast ratio (Test LCM using PR-705): Note 4:
Contrast _ _Luminance When LCD is at “White” state Definition of Response time. (Test LCD using DMS501):
Ratio(CR) ~  Luminance When LCD is at “Black” state The output signals of photo detector are measured
(Contrast Ratio is measured in optimum common electrode when the input signals are changed from
voltage) “black” to “white”(falling time)
and from “white” to “black”(rising time), respectively.
The response time is defined as
the time interval between the 10% and 90% of amplitudes.Refer to
figure as below.
Brightness | !
\ \
\ \
\ \
1007% 1 —
oo I \ I £
\ \
\ \
\ \
\ \
\ \
\ \
10% T 4
0%
-1
ton toff
Note 5: Note 6:
Definition of Color of CIE1931 Coordinate and NTSC Ratio. The luminance uniformity is calculated by using following formula.
ABp = Bp (Min.) / Bp (Max.)x100 (%)
Color gamut: ) Bp (Max.) = Maximum brightness in 9 measured spots
g= _Area of RGB triangle X100% Bp (Min.) = Minimum brightness in 9 measured spots.
Area of NTSC triangle w
We Wi Wi
]
D ©) ®
3
. @ ® ®
3
) ©,
Note 7:

Measured the luminance of white state at center point
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6

LCD Module Design and
Handling Precautions

Please ensure VO, VCOM is adjustable, to enable LCD
module get the best contrast ratio under different
temperatures, view angles and positions.

Normally display quality should be judged under the
best contrast ratio within viewable area. Unexpected
display pattern may com out under abnormal contrast
ratio.

Never operate the LCD module exceed the absolute
maximum ratings.

Never apply signal to the LCD module without power
supply.

(No Hot-plugging>
WARNING! Be aware of (if any) frame grounding of the
LCD Module connection with the system which may
cause safety issue(e.g. electric shock,etc).

Keep signal line as short as possible to reduce external
noise interference.

IC chip (e.g. TAB or COG) is sensitive to light. Strong
light might cause malfunction. Light sealing structure
casing is recommended.

Make sure there is enough space (with cushion)
between case and LCD panel, to prevent external force
passed on to the panel; otherwise that may cause
damage to the LCD and degrade its display result.
Avoid showing a display pattern on screen for a long
time (continuous ON segment).

LCD module reliability may be reduced by temperature
shock.
When storing and operating LCD module, avoids
exposure to direct sunlight, high humidity, high or low
temperature. They may damage or degrade the LCD
module.

Never leave LCD module in extreme condition
(max./min storage/operate temperature) for more than
48hr.

Recommend LCD module storage conditions is
0°C~40°C <80%RH.

LCD module should be stored in the room without acid,
alkali and harmful gas.
Avoid dropping & violent shocking  during
transportation, and no excessive pressure press,
moisture and sunlight.

LCD module can be easily damaged by static
electricity. Please maintain an optimum anti-static
working environment to protect the LCD module. (eg.
ground the soldering irons properly)

Be sure to ground the body when handling LCD
module.

Only hold LCD module by its sides. Never hold LCD
module by applying force on the heat seal or TAB.
When soldering, control the temperature and duration
avoid damaging the backlight guide or diffuser which
might degrade the display result such as uneven
display.

Never let LCD module contact with corrosive liquids,
which might cause damage to the backlight guide or

6 ¥ &R B BB BT AL A AU

THTER VO, VCOM s, VABARIE & s i H e A R
FAASE PR B T LA B TR S [R) AL RO o B W S A i o
PIREIE BT LU, 1 45 00 B H % 18 B NS B
FERT A

T VE R S AR P S5 5 S A 4R A IE X B
NUARALE (V. A) YE I AT, JEIER X LLE Nl
ARE A AR B R A R, RIERX 5.

TE )AL i KUE B ASMAE P T Sl s e

TEE BB RIS T S R B IA
Foo (BEIERIETO

B AT VAN RS s B IR AE S/ T it
(UnA) SRR e (0. R Zaett, %),

TE R REARAEAE SR MR, DU G 0 Vi S e A L)
&5

LR SR IC &5 B (W1 TAB B, COG) Yo 45 4R W o
B, BERGIREE N AT RS T AT R LR I BE R, I
PR FAANE NS5

T TR R S R AR 5 4155 2 Tl R B R 5 11 2 () (n] 4
), CAGZ b 775 R R AR A R B R 52 A A
W= AN BRI ERE L.

G A s BEAE RS R R TR R, I B
FRECI AL T I AR — BUN [R] 2528 — K im T«
EREraN P i G S R s ] o o i

HEMDES . SR IR SR N R A A R
AR, TORE I R s B KRR B R

THIIFERRBRIA S (B K/ /Nl / AR IR A B
B R BRGEE 48 DL L.

T BRI AAE26N . 0°C~40°C <80%RH.

B2 R BB i T A R, B, A A
Bz

fEisfd e R, B 20 R BB S 2 R Bl
(v I 6 i 7 W B, R, S DGR A .

Y S RN ) S HLARIR 3 55 A PRAIETRL i A
BRAE P L 0 TARA B R A AT B R A o (U Bk I
Heh, &)

2 S s RSN 5 R RN A R L

T T RRBOR S R AL T OBBE R, 5 1k R 4R )
TAB #5217 -

PRAR SRR, T RIS BRI . SR E]
DA IR SO s SECRRASIEA RBLSRK
A
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the electric circuit of LCD module.

Only clean LCD with a soft dry cloth, Isopropyl Alcohol
or Ethyl Alcohol. Other solvents (e.g. water) may
damage the LCD.

Never add force to components of LCD module. It may
cause invisible damage or degrade the module's
reliability.

When mounting LCD module, please make sure it is
free from twisting, warping and bending.

Do not add excessive force on surface of LCD, which
may cause the display color change abnormally.

LCD panel is made with glass. Any mechanical shock
(e.g. dropping from high place) will damage the LCD
module.

Protective film is attached on LCD screen. Be careful
when peeling off this protective film, since static
electricity may be generated.

Polarizer on LCD gets scratched easily. If possible, do
not remove LCD protective film until the last step of
installation.

When peeling off protective film from LCD, static
charge may cause abnormal display pattern. The
symptom is normal, and it will turn back to normal in a
short while.

LCD panel has sharp edges, please handle with care.
Never attempt to disassemble or rework LCD module.

If display panel is damaged and liquid crystal
substance leaks out, be sure not to get any in your
mouth, if the substance comes into contact with your
skin or clothes promptly wash it off using soap and
water.

Warranty

This product has been manufactured to our company’s specifications as a part for use in your company’s general
electronic products. It is guaranteed to perform according to delivery specifications. For any other use apart from general
electronic equipment, we cannot take responsibility if the product is used in medical devices, nuclear power control
equipment, aerospace equipment, fire and security systems, or any other applications in which there is a direct risk to
human life and where extremely high levels of reliability are required. If the product is to be used in any of the above
applications, we will need to enter into a separate product liability agreement.

We cannot accept responsibility for any defect, which may arise form additional manufacturing of the product

(including disassembly and reassembly), after product delivery.

ORI PSRRI A1, St 74 e B L I 5 ¥t VR i R T
FCAb AT AR 70 (U 2 7K) #RAT AT BESAIR B AR

TG RN B eas . DU AR TR
PR BRI S0 7 ity P S

RO TR e N BT S 7 55 A T G i S s B
Hith 84T
HBE MR oR BRI, XS EURR SR R

V0 R I A AR T B, AR ATHUBRE B (0 A s AL %)
P4 R BEBAIA IR ey T 7 A L

T R TR A AT DR, 48 BR ORI BB R B3 T g
A E .

DRIV st S 7 o T (Y 0 6 1 WM 2 Xl 2 E ARz
REARZE TR

|
=
il

TR ORI, SIS RE TR B BE AT RE 2
AEERLL, HOMIEHEOL, W AERE N R P K

TR TR S R VL S B AL 2 R

AN B P 3 ) B SO TR e S A AR

AR B LR, AR R T RETR Y AR
WA ARIZ, AR AT L, a2 fih 21 B R B
ik, A IIE 5 i KA A Bt -

We cannot accept responsibility for any defect, which may arise after the application of strong external force to the

product.

We cannot accept responsibility for any defect, which may arise due to the application of static electricity after the
product has passed our company’s acceptance inspection procedures.

When the product is in CCFL models, CCFL service life and brightness will vary according to the performance of the
inverter used, leaks, etc. We cannot accept responsibility for product performance, reliability, or defect, which may

arise.

We cannot accept responsibility for intellectual property of a third part, which may arise through the application of our
product to our assembly with exception to those issues relating directly to the structure or method of manufacturing

of our product.
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Note

1. LCD Display Type
Pixel Arrangment
Color Depth
Operating VoltagedVDD)
Backlight Supply
Recommended Connector
Operating Temperature
Storage Temperature
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