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1.Technical drawing
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2. Module interface pin functi

Pin No. Symbol | Name Features

1 GND Ground Ground

2 VCC Power supply Positive power supply

3 DB7 1/0 DB7

4 DB6 1/0 DB6

5 DB5 1/0 DB5

6 DB4 1/0 DB4

7 DB3 1/0 DB3

8 DB2 1/0 DB2

9 DB1 1/0 DB1

10 DBO 1/0 DBO

11 SDA Serial data Serial data

12 E (/RD) Enable/Read Parallel: Enable;Serial: Read for

13 R/W(/WR) | Write Parallel: write function;Serial: used as RS function
14 DC (RS) | Register select | Parallel: data—instruction register;Serial: clock SCK
15 CS Chip Select Low level chip select

16 RST Reset Low level reset

17 M1 M1 IM1=0 select parallel port, IM1=1 select serial port
18 M2 M2 IM2=0 select parallel port, IM2=1 select serial port
19 LEDA BK anode Connect 3.0V

20 LEDK BK cathode

3.Basic principles

3.1 TFT screen (LCD)

A 320x240 dot matrix is arranged on the LCD, 320 column signals are connected to the driver
IC, and 240 row signals are also connected to the driver IC. The IC is bonded on the LCD glass
(this processing technology is called COG).

3.2 Backlight parameters

This type of TFT module has LED backlight. Its performance parameters are as follows:
Working temperature: -20«>+70°C;
Storage temperature: -30<>+80°C;
The backlight is white.

The normal working current is: 32<>80mA (the total number of LED lamps is 4, each lamp is
10~20 mA) Working voltage: 3.0V (connect 3.3V string 10 ohm resistor, connect 5.0V string
51 ohm resistor)

4. Technical parameters

4. 1 Maximum limit parameters (exceeding the limit parameters will damage the TFT module)

Name Symbol Standard value Unit
Minimal Typical Maximum
Circuit power | VDD — VSS -0.3 3.0 3.3 v
Operating tem. =20 +70 C
Storage tem. =30 +80 C
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4.2 Direct current (DC) parameters
Name Symbol Test Standard value Unit
Conditions | MIN TYPE MAX
Operating Voltage VDD 2.4 - 3.3 V
BK working voltage | VLED 2.9 3.0 3.1 V
Input high ViHc - 0. 8xVDD - VDD V
Input low ViLe - VSS - 0.2xVDD |V
Output high level | Vopnc Ton = -0.5mA | 0.8xVDD - VDD \
Output low Vorc ToL = -0. 5mA VSS - 0.2xVDD |V
Working current Top VDD = 3.3V - 0.3 mA
BK working current | [igp Viep=3. 0V 32 60 80 mA
5.Read and write timing characteristics
Terw | | Tchw
CSX v w I jHTCSF| !
:: Tecs =i | Tesu ! | | | Tesr
| | | | | | |
Vir [ I I
TasT |r<—|—>1| B Twe : :T: _: :
= >
L Vin TweL 71'/( TwaH l
WRX I - > : A;5|
| |:*R5%‘“' | | |
| | | e Tost N I TonT I e
| | | | I 1
D[17:0] T MH;jgiz | | ztgi:__
write | | Vil | |
| | 1 |
| |= Tres/TresFm >l ] TanT | |
| I I I ! |
| Tast | |
Iqﬁhl :1 Tre/Trerm : : =_:
Vi - Trou/TroLFm | o/ TROLEM
RDX Jﬁisg_ ;#37§_ Tron/T, brﬂl
| |
Tra/ TrRaTFM :-(—.-I :4 Tooh -l
D[17:0] Vi :§|
read % i

5.1 Timing requirements (AC parameters):

Name Symbol Test Standard value Unit
Conditions MIN TYPE MAX
Address retention time TaHt 10 — —
Address establishment time AQ Tast 0 — -
Chip selects "high" pulse width TchHw 0
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Chip select build time (write) CS Tcs 15
Chip select build time (read) Trcs 45
Chip selection hold time TcsH 10
Write cycle Twe 66
Control pulse "high" duration TWRH 15
T WR
Control pulse "low" duration TWRL 15
Chip selection hold time TcsH 10
RD
Read cycle TrC 160
Control pulse "high" duration TRDH 90
Control pulse "low" duration TROL 45
Data establishment time TosT 10
Data retention time TOHT 10
: D7-DO
Read time TRAT 40
Output disable time TopH 20 80

VDD=3. 3V Ta=25C

6.2 BiRBEIEE AT FEZER (RESET CONDITION AFTER POWER UP):

I
|
:
l T

Disp| RT ﬁ

isplay . . . Initial condition

status Normal operation >< During reset >< (Default for H/W reset)

VDD=3. 3V, Ta = 25°C
Name Symbol Test Standard value Unit
Conditions MIN TYPE MAX
Reset time tr — - 120 ms
Remaining low time tRw Pin: RES 10 — — us
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6. Instruction function:

6.1 Instruction list

Instruction |D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 DO Hex Function
NOP 0 1 - 0 0 0 0 0 0 0 0 (00h) No operation
SWRESET 0 1 - 0 0 0 0 0 0 0 1 (01h) | Software reset
0 1 - 0 0 0 0 0 1 0 0 (04h) | Read display ID
] 1 4 _ _ - _ - - - - Dummy read
RDDID 1 1 1 - ID17 ID16 ID15 D14 D13 D12 D11 D10 ID1 read
1 1 1 - D27 D26 ID25 D24 D23 D22 D21 D20 ID2 read
1 1 1 - D37 ID36 ID35 D34 D33 D32 D31 D30 ID3 read
Read display
0 1 - 0 0 0 0 1 0 0 1 (09h)
status
1 1 1 - - - - - - - - Dummy read
RDDST 1 1 1 - BSTON MY MX MV ML RGB MH ST24 -
1 1 1 - ST23 IFPF2 | IFPF1 | IFPFO | IDMON | PTLON | SLOUT |[NORON -
1 1 1 - ST15 ST14 |INVON| ST12 ST11 | DISON | TEON | GCS2 -
1 1 1 - GCs1 GCSs0 TEM ST4 ST3 ST2 ST1 STO -
Read display
0 1 - 0 0 0 0 1 0 1 0 (DAR)
power
RDDPM
1 1 1 - - - - - - - - Dummy read
1 1 1 - BSTON | IDMON [PTLON |SLPOUT | NORON | DISON 0 0
0 1 - 0 0 0 0 1 0 1 1 (0Bh) | Read display
RDD
1 1 1 - - - - - - - - Dummy read
MADCTL
1 1 1 - MY MX MV ML RGB MH 0 0 -
Read display
0 1 - 0 0 0 0 1 1 0 0 (0Ch)
RDD pixel
COLMOD 1 1 T - - - - - - - - Dummy read
1 1 1 - 0 D6 D5 D4 0 D2 D1 DO -
Read display
0 1 - 0 0 0 0 1 1 0 1 (ODh)
image
RDDIM
1 1 1 - - - - - - - - Dummy read
1 1 1 - VSSON 0 INVON 0 0 GC2 GC1 GC0 -
Read display
RDDSM 0 1 - 0 0 0 0 1 1 1 0 (OEh)
signal
1 1 1 - - - - - - - - Dummy read
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Instruction | D/ICX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 Do Hex Function
1 1 1 - TEON TEM 0 0 0 0 0 0 -
Read display
0 1 - 0 0 0 0 1 1 1 1 (OFh) | self-diagnostic
RDDSDR result
1 1 i - - - - - - - - - Dummy read
1 1 1 - D7 D6 0 0 0 0 0 0 -
SLPIN 0 1 - 0 0 0 1 0 0 0 0 (10h) Sleep in
SLPOUT 0 1 - 0 0 0 1 0 0 0 1 (11h) Sleep out
PTLON 0 1 - 0 0 0 1 0 0 1 0 (12h) | Partial mode on
Partial off
NORON 0 1 - 0 0 0 1 0 0 1 1 (13h)
(Normal)
Display inversion
INVOFF 0 1 - 0 0 1 0 0 0 0 0 (20h)
off
Display inversion
INVON 0 1 - 0 0 1 0 0 0 0 1 (21h)
on
0 1 - 0 0 1 0 0 0 0 1 (26h) | Display inversion
GAMSET
1 1 - 0 0 0 0 GC3 GC2 GC1 GCO0 on
DISPOFF 0 1 - 0 0 1 0 1 0 0 0 (28h) Display off
DISPON 0 1 - 0 0 1 0 1 0 0 1 (29h) Display on
Column address
0 1 - 0 0 1 0 1 0 1 0 (2Ah)
set
1 1 - XS15 XS14 XS13 | Xs12 XS11 XS10 XS9 Xs8 X address start:
CASET
1 1 XS7 XS6 XS5 XS4 XS53 X52 XS1 XS0 0=XS=X
1 1 XE15 XE14 XE13 | XE12 XE11 XE10 XE9 XE8 X address start:
1 1 XET7 XEB XES5 XE4 XE3 XE2 XE1 XEO S=XE=X
0 1 - 0 0 1 0 1 0 1 1 (2Bh) | Row address set
1 1 - YS15 Y514 YS13 | YS12 YS11 YS10 YS9 YS8 Y address start:
RASET 1 1 YS7 YS6 YS5 YS4 YS3 YS2 YS1 YSO0 0=YS=Y
1 1 YE15 YE14 YE13 | YE12 YE11 YE10 YE9 YE8 Y address start:
1 1 YET7 YE6 YES YE4 YE3 YE2 YET YEO S=YE=Y
0 1 - 0 0 1 0 1 1 0 0 (2Ch) | Memory write
1 1 |D1[17:8]] DI1[7] D1[6] D1[5] D1[4] D1[3] D1[2] | D1[1] | D1[0]
RAMWR
1 1 |Dx[17:8]] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0] Wnite data
1 1 |Dn[17:8]] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] | Dn[1] | Dn[0]
RAMRD 0 1 - 0 0 1 0 1 1 1 0 (2Eh) | Memory read

7
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Instruction |D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 DO Hex Function
1 1 . ~ B _ _ _ _ - - - Dummy read
1 1 t |D1[17:8]| D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] | D1[1] | D1[0]
1 1 t |Dx[17:8]| Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0] Read data
1 1 t |Dn[17:8]| Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] | Dn[1] | Dn[0]
Partial sart/end
0 1 - 0 0 1 1 0 0 0 0 (30h)
address set
1 1 - PSL15 | PSL14 | PSL13 | PSL12 | PSL11 | PSL10 | PSL9 | PSL8 Partial start
address: (0,
PTLAR 1 1 - PSLY PSL6 PSL5 PSL4 PSL3 | PSL2 | PSL1 PSLO
1,2, ..P)
1 1 - PEL15 | PEL14 | PEL13 | PEL12 | PEL11 | PEL10 | PELY | PEL8 Partial end
address (0, 1,2,
1 1 - PEL7Y PEL6 PELS PEL4 PEL3 | PEL2 | PEL1 PELO
3,,P)
Vertical scrolling
0 1 - 0 0 1 1 0 0 1 1 (33h)
definition
1 1 - TFA15 | TFA14 | TFA13 | TFA12 | TFAT1 | TFA10 | TFA9 | TFAS
1 1 - TFAT TFAG6 TFAS TFA4 TFA3 | TFA2 | TFA1 TFAOD
VSCRDEF
1 1 - VSA15 | VSA14 | VSA13 | VSA12 | VSA1T1 | VSAT0 | VSA9 | VSAS
1 1 - VSAT VSAG | VSAS | VSA4 VSA3 | VSA2 | VSA1 | VSAOD
1 1 - BFA15 | BFA14 | BFA13 | BFA12 | BFA11 | BFA10 | BFA9 | BFAS
1 1 - BFAT BFAB BFAS BFA4 BFA3 | BFA2 | BFA1 BFAO
Tearing effect
TEOFF 0 1 - 0 0 1 1 0 1 0 0 (34h)
line off
Tearing effect
TEON 0 1 - 0 0 1 1 0 1 0 1 (35h)
line on
1 1 - - - - - - - - TEM
Memory data
0 1 - 0 0 1 1 0 1 1 0 (36h)
MADCTL access control
1 1 - MY MX MV ML RGB 0 0 0 -
Vertical scrolling
0 1 - 0 0 1 1 0 1 1 1 (37h)
start address
VSCRSADD
1 1 - VSP15 | VSP14 | VSP13 | VSP12 | VSP11 | VSP10 | VSP9 | VSP8
1 1 - VSPT VSP6 | VSP5 | VSP4 VSP3 | vSP2 | VSP1 | VSPO
IDMOFF 0 1 - 0 0 1 1 1 0 0 0 (38h) Idle mode off
IDMON 0 1 - 0 0 1 1 1 0 0 1 (39h) Idle mode on
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Instruction |D/ICX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 DO Hex Function
Interface pixel
0 1 - 0 0 1 1 1 0 1 0 (3Ah)
COLMOD format
1 1 - 0 D6 D5 D4 0 D2 D1 Do Interface format
Memory write
0 1 - 0 0 1 1 1 1 0 0 (3Ch)
continue
RAMWRC 1 1 |D1[17:8]] DI1[7] D1[6] D1[5] D1[4] D1[3] D1[2] | D1[1] | D1[0]
1 1 |Dx[17:8]] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] | Dx[1] Dx[0] Write data
1 1 |Dn[17:8]] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] | Dn[1] | Dn[0]
Memory read
0 1 - 0 0 1 1 1 1 1 0 (3Eh)
continue
1 1 i - - - - - - - - Dummy Read
RAMRDC
1 1 + |D1[17:8]] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] | D1[1] | D1[0]
1 1 T |Dx[17:8]] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] | Dx[1] Dx[0]
1 1 t |Dn[17:8]] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] | Dn[1] | Dn[0]
0 1 - 0 1 0 0 0 1 0 0 (44h) | Set tear scanline
TESCAN 1 1 - N15 N14 N13 N12 N11 N10 N9 N8
1 1 - N7 N6 N5 N4 N3 N2 N1 NO
0 1 - 0 1 0 0 0 1 0 1 (45h) Get scanline
1 1 1 - - - - - - - - Dummy Read
RDTESCAN
1 1 n _ _ _ - - - N9 N8
1 1 1 - N7 N6 N5 N4 N3 N2 N1 NO
0 1 - 0 1 0 1 0 0 0 1 B | write display
WRDISBY
1 1 - DBV7 DBV6 | DBV5 | DBv4 DBv3 | DBvV2 | DBV1 | DBVO brightness
Read display
0 1 - 0 0 1 0 0 1 0 (52h)
brightness value
RDDISBY
1 1 1 - - - - - - - - Dummy read
1 1 1 - DBV7 DBV6 | DBV5 | DBv4 DBv3 | DBvV2 | DBV1 | DBVO
Write CTRL
0 1 - 0 0 1 0 0 1 1 (53h)
WRCTRLD display
1 1 - 0 0 BCTRL 0 DD BL 0 0
Read CTRL
0 1 - 0 1 0 1 0 1 0 0 (54h)
RDCTRLD value dsiplay
1 1 i - - - - - - - - Dummy read
1 1 1 - 0 0 BCTRL 0 DD BL 0 0
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Instruction |D/CX|{WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 DO Hex Function
Wiite 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 1 1 - 0 1 0 1 0 1 1 0 (56h)
brightness
RDCABC
control
] 1 " ~ ) ) i} _ _ - - - Dummy read
1 1 i - 0 CECTRL 0 0 0 0 C1 Co
Write CABC
0 1 1 - 0 1 0 1 1 1 1 0 (5Eh) minimum
WRCABCMB
brightness
1 1 1 - CMB7 | CMB6 | CMB5 | CMB4 | CMB3 | CMB2 | CMB1 | CMBO
Read CABC
0 1 1 - 0 1 0 1 1 1 1 1 (5Fh) minimum
RDCABCMB brightness
1 1 i - - - - - - - - - Dummy read
1 1 i - CMB7 | CMB6 | CMB5 | CMB4 | CMB3 | CMB2 | CMB1 | CMBO
Read Automatic
Brightness
0 1 1 - 0 1 1 0 1 0 0 0 (68h) Control
RDABCSDR Self-Diagnostic
Result
1 1 1 - - - - - - - - - Dummy read
1 1 i - D7 D6 0 0 0 0 0 0 -
0 | 1 - 1 1 0 1 1 0 1 0 (DAh) Read D1
RDID1 1 1 1 - - - - - - - - - Dummy read
1 1 i - D17 D16 D15 D14 D13 D12 ID11 D10 Read parameter
0 1 1 - 1 1 0 1 1 0 1 1 (DBh) Read ID2
RDID2 1 1 1 - - - - - - - - - Dummy read
1 1 l - D27 D26 D25 D24 D23 D22 D21 D20 Read parameter
RDID3 0 1 1 - 1 1 0 1 1 1 0 0 (DCh) Read ID3

11
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Instruction |D/ICX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 DO Hex Function
1 1 1 - - - - Dummy read
1 1 1 D37 ID36 ID35 D34 D33 D32 D31 D30 Read parameter

12




(l) InterElcom

IE-TFT-028320240-020-BN

Date: 2019-3-15

6.2 Parallel interface

20PIN

1 VSS
GND
2 VDD
VDD
3 LYy
D/
4 D6
D6
5 D5
D5
6 D4
D4
7 D3
D3
8 D2
D2
DI 9 Dl
10 DO
SDA ———
12 RD
RD
13 WR
WR
14 RS
DC
CS 15 CS
16 RST
RST
17 VSS
IM1
18 VSS
IM2
19 3.0V
0 VSS
LEDK
20PIN
uDD UCC(+3.3V)
uss USS(BU)
D7 P1.7
| <:> |
Do P1.8
RS(AO) P3.2 GPU
R/W P3.1
E P3.0
RES|< P3.4
cs P3.5

13
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6.3 Serial interface
20PIN
aw |
VDD 3 v
D7 7
D6 z
D5 6
D4 5
D3 2
B2 9
D1
DO 10
SDA 11 SDA
RD 12
WR 13 RS
14 SCK
DC
CS 15 CS
16 RST
RST
17 3.3V
IM1
18 3.3V
M2
19 3.0V
LEDA 5758
LEDK
20PIN
VDD VCC
VSS VDD
csl P3. 2
LLCM sclk P1.2 MPU
s P3.1
reset P1.1
sid P1.3

23





