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1 Revision History

2019-05-17 First release
2019-07-16 Second release

2 Main Features
(tem [ Specificaton [ Unit |

Size 4.0 Inch
Resolution 480(RGB) x 480 pixel
Module Dimension 77.0x80.0x2.3 mm
Display area 71.86 x 70.18 mm
Pixel pitch 0.1497 x 0.1462 mm
TFT Controller IC ST7701S -
CTP Driver IC None -
Interface 16/18/24bit RGB -
Display Color 65K/262K/16.7TM colors
Pixel arrangement RGB vertical stripe

View Direction ALL O’clock
Display mode Transmissive /Normally Black -
Weight 30 g
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3 Pin Description

3.1 TFT
1 XR Touch panel Right Glass Terminal
2 YD Touch panel Bottom Film Terminal
3 XL Touch panel LIFT Glass Terminal
4 YU Touch panel Top Film Terminal
5 GND Ground.
6 GND Ground.
7 VCI Supply voltage (3.3V).
8 I0VCC Supply Voltage (Logic)(1.8~3.3V).
Serial data output pin used for the SPI Interface.
9 SDO . .
Leave the pin open when not in use.
10 SDI SDI: Serial data input/outpuj[ bidirectional pin for SPI Interface.
Fix to GND level when not in use.
11 SCL SCL: Serial clock input for SPI interface.
Fix to IOVCC or GND level when not in use.
- A chip select signal
1 cs Low: the chip is selected and accessible

High: the chip is not selected and not accessible

Fix to IOVCC or GND level when not in use.

- The external reset input

13 RESET - Initializes the chip with a low input.

Be sure to execute a power-on reset after supplying power.
24-bit parallel data bus for RGB Interface.

Fix to IOVCC or GND level when not in use.

Data enable signal for RGB interface operation

Low: access enabled

14-37 DB23-DB0

38 DE High: access inhibited
Fix to IOVCC or GND level when not in use.
39 PCLK D.ot clock signal for RGB interface qperation
Fix to IOVCC or GND level when not in use.
Line synchronizing signal for RGB interface operation
40 HSYNC Fix to IOVCC or GND level when not in use.
Frame synchronizing signal for RGB interface operation
41 VSYNC Fix to IOVCC or GND level when not in use.
42 NC
43 LEDK Cathode pin of backlight.
44 NC
45 LEDA Anode pin of backlight.
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4 Mechanical Drawing
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NOTE: RGB interface DB Used.
NOTES: RGB Interface DB Pin in use
1. DISPLAY TYPE:3.5", TFT—LCD, 65K/262K/16.7M COLORS 16 Bit KB interface | DB20-DB16, DB13-DB8, DB4-DBO,
2. DISPLAY MODE: NORMALLY BLACK 18 Biv KB intorfece | DB21-DB16, DB13-DBS, DB5-DBO,
3. VIEWING DIRECTION:  ALL @ 0 s DB23 D80
4. LCM DRIVER IC:  ST7701S(COG) st select
5. LCM Interface: 16/18/24BIT RGB
6. Touch Mode: Non
7. Touch Driver: Non
8. Touch Interfac: Non
9. Touch and LCM Bonding technology: Non
10. VDD/VCI: 3.3V510VCC:1.8~3.3V
11. OPERATING TEMP: -30°C TO 85°C LEDA LEDK
STORAGE TEMP: —40°C TO 90°C ’
12. BACK LIGHT: LED WHITE, 12 LED, 40mA,18.6+0.3V CIRCUTT DIAGRAM
13, Contrast Ratio; o
14. LCM Brightness: cd/m2
15. RoHS COMPLIANT.
A i B [} D E F G
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5 Optics & Electrical Characteristics

5.1 Optics Characteristics

DM-TFT40-388

View Angles TOP eU 70 80 - deg
View Angles Bottom ®D 70 80 - deg CR> 10
View Angles Right ®R 70 80 - deg -
View Angles Left ®L 70 80 - deg
(x) 0.571 0.611 0.651 -
C.LE(Red) ) 0.323 0.363 0.403
x) 0.277 0.317 0.357 ) 0=0
C.1.E(Green) (v) 0.530 0.570 0.610 Normal
(x) 0.110 0.150 0.190 ] viewing
C.LE(Blue) v) 0.060 0.100 | 0.140 angle
. (x) 0.269 0.309 0.349 i
C.LE(White) ) 0.310 0350 | 0.390
Uniformity S(%) 55 60 - % C-light
Response Time Tr +TF - 25 35 ms -
Contrast Ratio CR 640 800 - -

® Measuring surrounding: dark room

® Ambient temperature: 25+2°C

® 15min. warm-up time.

5.2 Absolute Maximum Ratings
[Mem [ 'Symbol [ Min [ Typ [ Max [ Unit |

Digital Supply Voltage VCI -0.3 - 4.6 \Y
Digital Interface Supply Voltage I0VCC -0.3 - 4.6 \Y
Operating Temperature Top -30 - +85 °C
Storage Temperature Tst -40 - +90 °C
LED Forward Current Ig 35 40 - mA
LED Forward Voltage \%3 - 18.6 - \Y

Note 1: If the absolute maximum rating of even is one of the above parameters is exceeded even
momentarily, the quality of the product may be degraded. Absolute maximum ratings,
therefore, specify the values exceeding which the product may be physically damaged. Be sure
to use the product within the range of the absolute maximum ratings.

5.3 DC Characteristics

Digital Supply Voltage VCI 2.5 3.3 3.6 \Y
Digital Interface Supply Voltage I0VCC 1.65 1.8 33 \
Normal mode Current ICC -- 30 -- mA
Low Level Input Voltage Vi GND - 0.3 x IOVCC \Y%
High Level Input Voltage Vi 0.7 x IOVCC - I0VCC \Y
Low Level Output Voltage VoL GND - 0.2 x IOVCC \Y
High Level Output Voltage Vou 0.8 x IOVCC - I0VCC \Y
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5.4 LED Backlight Characteristics

DM-TFT40-388

Forward Current IF 35 40 - mA

Forward Voltage VF - 18.6 - \%

LCM Luminance 2

(IF =20mA) LV 950 1000 - cd/m Note3
LED life time Hr - 50000 - Hour | Notel,2
Uniformity Avg 80 - - % Note3

The back-light system is edge-lighting type with 12 chips LED.

Notel:LED life time (Hr) can be defined as the time in which it continues to operate under the
condition: Ta=25+3 °C, typical IL value indicated in the above table until the brightness

becomes less than 50%.

Note2:The “LED life time” is defined as the module brightness decrease to 50% original brightness at
Ta=25°C and IL=40mA. The LED lifetime could be decreased if operating IL is larger than
40mA. The constant current driving method is suggested.
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minimun luminance in 9 point(1 - 9)

Uniformity =

maximun luminance in 9 point(1 - 9)

Total Luminance of 9 points

Luminance = 9
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5.5 AC Characteristics

5.5.1 Serial Interface Characteristics (3-line serial):

CcsX Vir « >
Vi " 7 TCHW

» »ie Tscvew/Tscycr > Tesn
Tcss <T—>
sCL / < T/ TSLR‘/ Vig = see
— Tstn/TsHr | - Vie
< > >
Tsos Tson
soA " XL S
V, |
- N 74 Tacc | Ton o Vin
<> 1 vV,
| | L
DOUT d S
* Vi 7L

3-line serial Interface Timing Characteristics

10vCC=1.8V,VCI=2.8V,Ta=25°C

Tcss Chip Select Setup Time (Write) 15 - ns
Tesu Chip Select Hold Time (Write) 15 - ns
CSX Tcss Chip Select Setup Time (Read) 60 - ns
Tscc Chip Select Hold Time (Read) 60 - ns
Tcaw Chip Select “H” Pulse Width 40 - ns
Tscvew Serial Clock Cycle (Write) 66 - ns
Tsuw SCL “H” Pulse Width (Write) 15 - ns
SCL Tsiw SCL “L” Pulse Width (Write) 15 - ns
Tscycr Serial Clock Cycle (Read) 150 - ns
Tsur SCL “H” Pulse Width (Read) 60 - ns
Tsir SCL “L” Pulse Width (Read) 60 - ns
SDA Tsps Data Setup Time 10 - ns
(DIN) Tspu Data Hold Time 10 - ns

3-line serial Interface Characteristics

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 IOVCC for Input signals.
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5.5.2 Serial Interface Characteristics (4-line serial):
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4-line serial Interface Timing Characteristics

VDDI=1.8,VDD=2.8, AGND=DGND=0V, Ta=25°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
Tcuw Chip Select “H” Pulse Width 40 - ns
Tscycw Serial Clock Cycle (Write) 66 - ns .
Tsuw SCL “H” Pulse Width (Write) | 15 | - ns Bzgtl‘;acnﬁmmand &
SCL TsLw SCL “L” Pulse Width (Write) 15 - ns
Tscycr Serial Clock Cycle (Read) 150 - S| P ead Command & Data
Tsur SCL “H” Pulse Width (Read) 60 - ns | pao
TsLr SCL “L” Pulse Width (Read) 60 - ns
Tbcs D/CX Setup Time 10 - ns
D/eX Tocu D/CX Hold Time 10 - ns
SDA Tsps Data Setup Time 10 - ns
(DIN) Tspu Data Hold Time 10 - ns

4-line serial Interface Characteristics

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 RGB Interface Characteristics :
10VCC=1.8V,VCI=2.8V,Ta=25°C

T ( l‘l Tsynen »
! ViH (L ViH
HSYNC Pl v
VSYNC Vi [ “A
] I ! ]
11
L
ke Tens » ke Tenn pl
T
ENABLE X{ Vi I Vi '§<
A\V/ [ \/
[
(L

| I
DOTCLK V"& vjzr Vi
V., ] |
Data Bus >§l Vin Write Data Vi I; <
Write L =
|

RGB Interface Timing Characteristics

HSYNC .

VSYNC’ Tsyncs VSYNC, HSYNC Setup Time 5 - ns
Tens Enable Setup Time 5 - ns

ENABLE TenH Enable Hold Time 5 - ns
PWDH DOTCLK High-level Pulse Width 15 - ns
PWDL DOTCLK Low-level Pulse Width 15 - ns

DOTCLK | Tcyep DOTCLK Cycle Time 33 - ns
Trehr, | pOTCLK Rise/Fall time - s | s
Trghf

DB Teps PD Data Setup Time 5 - ns
Trpu PD Data Hold Time 5 - ns

18/16 Bits RGB Interface Timing Characteristics
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5.5.4 Reset input timing:

Shorter than Sus
I I

|
e Tgr i

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

VDDI=1.8,VDD=2.8, AGND=DGND=0V, Ta=25 °C

TRW Reset Pulse Duration 10 - us
RESX - 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

10us

j———

WWWMW
20ns

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 RGB Interface

The ST7701 support RGB interface Mode 1 and Mode 2. The interface signals as shown in ST7701S
datasheet table 7.3.1.The Mode 1 and Mode 2 function is select by setting in the Command 2, please reference
application note.In RGB Mode 1, writing data to line buffer is done by PCLK and Video Data Bus (D[23:0]),
when DE is high state.The external clocks (PCLK, VS and HS) are used for internal displaying clock. So,
controller must always transfer PCLK, VS and HS signal to ST7701.In RGB Mode 2, back porch of Vsync is
defined by VBP[5:0] of RGBPRCTR command. And back porch of Hsync is defined by HBP[5:0] of
RGBPRCTR command. Front porch of Vsync is defined by VFP[5:0] of RGBPRCTR command. And front
porch of Hsync is defined by HFP[5:0] of RGBPRCTR command.

DM-TFT40-388

RGB Mode 1

Used

Used

Used

Used

Used

Not Used

RGB Mode 2

Used

Not Used

Used

Used

Used

Used

PCLK Pixel clock Pixel clock for capturing pixels at display interface
HS Horizontal sync | Horizontal synchronization timing signal
VS Vertical sync Vertical synchronization timing signal
DE Data enable Data enable signal (assertion indicates valid pixels)
DBJ[23:0] Pixel data Pixel data in 16-bit,18-bit and 24-bit format

The interface signals of RGB interface

Copyright © 2019
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6.1 RGB Color Format

ST7701 supports two kinds of RGB interface, DE mode (mode 1) and HV mode (mode 2), and 16bit/18bit
and 24 bit data format. When DE mode is selected and the VSYNC, HSYNC, DOTCLK, DE, D[17:0] pins can
be used;when HV mode is selected and the VSYNC, HSYNC, DOTCLK, D[17:0] pins can be used. When using
RGB interface, only serial interface can be selected.

18 bits configuration

24 bits configuration 16 bits configuration
Pad name VIPF[3:0]=0110
VIPF[3:0]=0111 VIPF[3:0]=0101
MDT=0 MDT=1
DB[23] R7 Not used Not used Not used
DB[22] R6 Not used Not used Not used
DB[21] R5 R5 Not used Not used

DB[20] R4 R4 Not used R4
DB[19] R3 R3 Not used R3
DB[18] R2 R2 Not used R2
DB[17] R1 R1 R5 R1
DB[16] RO RO R4 20

DB[15] G7 Not used R3 Not used

DB[14] (€]9) Not used R2 Not used
DB[13] G5 R1 G5
DB[12] G4 RO G4
DBJ[11] G3 G5 G3
DB[10] G2 e7! G2
DB[09] G1 G3 Gl
DB[08] GO G2 (€]0)
DB[07] B7 Not used G1 Not used

DB[06] B6 Not used GO Not used

DB[05] B5 B5 Not used
DB[04] B4 B4 B4
DB[03] B3 B3 B3
DB[02] B2 B2 B2
DB[01] B1 B1 B1
DB[00] BO BO BO

The interface color mapping of RGB interface
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6.2 RGB Interface Definition
The display operation via the RGB interface is synchronized with the VSYNC, HSYNC, and DOTCLK

signals. The data can be written only within the specified area with low power consumption by using window
address function. The back porch and front porch are used to set the RGB interface timing.

Vertical Sync.
A A
VS Invisible image
4 = Timing information which cannot be seen on the display
= blank time
vbp DE="0" (low)
4
A
Visible image
= whick can be seen on the display
= active area
VP .
VdiSp DE="1 (hlgh)
{
vip
4 4
Horizontal Sync.
hpw ' hbp hdisp hfp
< v ,

DRAM Access Area by RGB Interface

Please refer to the following table for the setting limitation of RGB interface signals.

DCLK frequency FCLK - (17) - MHz
Horizontal Sync. Width hpw 1 (8) 255 Clock
Horizontal Sync. Back Porch hbp 1 (50) 255 Clock
Horizontal Sync. Front Porch hfp 1 (10) - Clock
Vertical Sync. Width Vs 1 (8) 254 Line
Vertical Sync. Back Porch vbp 1 (20) 254 Line
Vertical Sync. Front Porch vip 1 (10) - Line
Note:

Typical value are related to the setting frame rate is 60Hz..s
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6.3 RGB Interface Mode Selection
ST7701 supports two kinds of RGB interface, DE mode and HV mode. The table shown below uses
command C3h to select RGB interface mode.

DE mode
1 HV mode

6.4 RGB Interface Timing

The timing chart of RGB interface DE mode is shown as follows.
‘V back porch gTvs+Tvbp)

1 frame (Tvp)

4—» V front porch (Tygp)

SeimpiigiipipaaE e e innnni
. JULLILE BT L

HS
1 line (THP)
H back porch (Thowt Thep) | Valid data (Thisp) ] J H front porch (Twe)
p.
voreue ff e nrene!
DE
Data ; .
bus Invalid Invalid
Latch . AV AYAYS
data Invalid @e@""" g9 Ds

Note: The setting of front porch and back porch in host must match that in IC as this mode.

Timing Chart of Signals in RGB Interface DE Mode
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The timing chart of RGB interface HV mode is shown as follows.

V back porch (Tys+Tybp)
VS
1 frame (Tvp)
< » V front porch (T.s)
ol IR T R I R R R
Y Y H r 4 3 4 Y
og ‘T
HS
1line (Twp)
H k h (Thowt T Vali Thais
back porch (Tupw* hbp)> alid data (Thasy) > > H front porch (Thyp)
sl W
o T
Data : FAVAYAYAYE :
bus Invalid y Invalid
Latch - '.’"‘. e "‘.‘:.’"‘.‘
2 e RRA000000CLE00000CE

Timing Chart of RGB Interface HV Mode
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7 Reliability

. Endurance test applying the high storage | 90°C
High Temperature Storage temperature for a long time. 96hrs 2
Low Temperature Storage Endurance test applylpg the high storage | -40°C 12
temperature for a long time. 96hrs
. Endurance test applying the electric stress o
High T.ernperature (Voltage & Current) and the thermal stress 85°C -
Operation . 96hrs
to the element for a long time.
Low Temperature Endurance test applying the electric stress | -30°C 1
Operation under low temperature for a long time. 96hrs
The module should be allowed to stand at
O, 0, -
High Temperature/ 60 C390 %RH max, for 96hrs under no-load 60°C.90%RH
Humidity Operation condition excluding the polarizer. Then 96hrs 1,2
taking it out and drying it at normal
temperature.
The sample should be allowed stand the o o
. . . -30°C/85°C
Thermal Shock Resistance | following 10 cycles of operation. -
20 cycles
Frequency
range:10~55Hz,
Stroke:1.5mm
Sweep:10Hz~55
Vibration Test Endurance.test apply}ng the vibration during | Hz~10Hz 2 hqurs 3
transportation and using. for each direction
of X.Y.Z. (6
hours for total)
(Package
condition).
C=150pF,
R=330,5points
/panel Air:+8KV,
. Stimes;
Static Electricity Test Enduranf:e test apply the electric stress to Contact:+6KV, 5 i
the terminal. .
times;
(Environment:
15°C~35°C,
30%~60%).

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

8 Warranty and Conditions

http://www.displaymodule.com/pages/faq
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