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0.96" 80 x 160 IPS TFT DISPLAY
MODULE - SPI
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1 Revision History

2019-08-13 First release

DM-TFT096-396

2 Main Features

Diagonal Size 0.96 inch
Display Mode Normally black -
Display Colors 65K Colors
Color arrangement RGB Vertical stripe -
Resolution 80RGB x 160 pixel
Controller IC ST7735S -
Interface 4 wire SPI -
Active Area 10.8 x 21.7 mm
Module Dimension 13.5x27.95 x 1.5(Max) mm
Pixel Pitch 0.135x0.1356 mm
Luminance 300(Type) cd/m?
Viewing Direction All View -
Backlight 1 White LED -
Operating Temp. -20°C ~ 70°C °C
Storage Temp. -30°C ~ 80°C °C
Weight TBD g
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3 Pin Description

3.1 Panel Pin Description

1 TPO Touch Pin,If not used,please open this pin.
2 TP1 Touch Pin,If not used,please open this pin.
3 SDA SPI interface input/outpur pin.
4 SCL This pin is used to be serial interface clock.
5 RS Display data/command selection pin in 4-line serial interface.
6 RESET This signal will reset the device,Signal is active low.
7 CS Chip selection pin,Low enable,High disable.
8 GND Power Ground.
9 NC No Connect.
10 VDD Power Supply for Analog
11 LEDK LED Canthode
12 LEDA LED Anode
13 GND Power Ground.
Note:
4-SPI
1
TPO > TPO
TP] R TP1
SDIN % SDA
SCLK z SCL
RS 6 RS
RES > RES
CS 3 CS
GND =5 GND
et NC
10

VDD ——— VDD
LEDK —5— LEDK
LEDA —=— LEDA
GND —=—— GND
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3.2 Module Pin Description

DM-TFT096-396

1 GND Ground

2 VCC Power Supply 3.3V~5V

3 SCL SPI Clock

4 SDA SPI DATA

5 RES Reset Pin

6 D/C SPI Data/Command Select Pin

7 CS SPI Chip Select

3 BLK LCD Backlight Control o

The default is float, and the backlight is turned off at low power.
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4 Mechanical Drawing

4.1 Panel Mechanical Drawing

[ap]
—

N
—

—
i

o
—

vaS

Idl

0dl

JOAWAS

2l | | o) < 10| 0| =] 00| &

0.80max

~

13.3£0.5

spiepuels SHOY 188w S10Npoid ‘1T
V'V @D 40 [esdrejiun ayy ueyy Jabre| wwig'g Si SISSeyd ay} Jo eale [ensia Buiuado mopuim ay) Jey} papuawilodal s 3 ‘0T
Z'0F :FONVYTT0L AINUVIANN

(dAL)ZIN/AD 00€ :2ouBUILINT DT

AO'E 'VNOZ ‘a3 FLIHM-dIHO T :LHOIT %0ve
0,08~0.0€- ‘dW3L I9VHOLS

0.0£~0.02- ‘dN3L ONILYYIO

SS€LL1S 01 ¥IANA

MOV18 ATIVINYON/IAISSINSNYHL :3A0N ¥3Z1¥Y10d
IV :NOILOFHIA ONIMIIA

141,960 :3dAL AV1dSIA

Wuie=4I  AD'E=4A ‘S31ON

SNVIOVIA LINOYID ad1

AN® <6 O NG T

vaﬂo|nﬁl 9131

205421
cg2
n
K
&
@
©
[
A 13
A &
Al O n
3344 g 9
< & 3o
o9mandx0g | | S| U w9 §
3| S| <&
4960 S8 o
- alsln
% vl
s
000
\\\\\\\
I g i
et | [
(9'¥)08'01 m
(020508721
xoug|

CIDST'0FOSET

www.displaymodule.com

6/11

Copyright © 2019



m DisplayModule

5 Optics & Electrical Characteristics

5.1 Optical Characteristics

DM-TFT096-396

View Angles TOP eU - 80 - ° 25°C

View Angles Bottom ®D - 80 - ° 25°C

View Angles Right ®R - 80 - ° 25°C

View Angles Left OL - 80 - ° 25°C

. (x) 0.304 0.306 0.308

C.LE. (White) (y) 0.325 0.327 0.329 - -
(x) 0.608 0.610 0.612

CLE. Red) (¥) 0.331 0.333 0.335 i )
(x) 0.279 0.281 0.283

C.LE. (Green) (y) 0.531 0.533 0.535 - -
(x) 0.144 0.146 0.148

C.LE. (Blue) ) 0.136 0.138 0.140 - -

Response Time Tr+Tf 30 40 ms ?;?C;

Brightness Lbr 250 300 - cd/m? 1 LED

Contrast Ratio CR - 800 -

Transmittance N

(with polarizer) >.09 & )

Note: Definition of Response Time.(white-black)

The response time is defined as the time interval between the 10% and 90% amplitudes.

5.2 Absolute Maximum Ratings
[Parameter [ Symbol | Min [ Max [ Unit |

1/O Pins Supply Voltage Vop -0.3 4.6 \Y
Analog Supply Voltage Vbpio -0.3 4.6 \Y
Logic Supply Voltage Vin -0.3 Vppt+0.3 \Y
Operating Temperature Top -20 70 °C
Storage Temperature Tstc -30 80 °C
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5.3 DC Characteristics

DM-TFT096-396

LED backlight Supply Voltage VL 2.4 2.8 3.5 \Y%

Logic Supply Voltage Vbp 2.4 2.5 2.6 \Y

Interface Operation Supply Voltage Vbbio 1.65 1.8 VCI \Y

Gate Driver High Voltage VcH 10 - 15 \Y

Gate Driver Low Voltage VoL -13 - -1.5 \Y

VDD Operating Current Ipp - 2 3 mA

Current for LED backlight IbL 15 - 20 mA 1 LED
Sleep In Mode Vpp Lad - 15 30 A

Sleep In Mode Vppio Ladio - 5 10 HA

1. Test condition is:
a:Center point on active area
b:Best Contrast

2. Uniform measure condition:

a:Measure 9 point,Measure location is show below

b:Uniform=(Min brightness/Max.brightness)x100%

c:Best Contrast.

- 2W/3
W/3
A A

on
= 8 =
e ==
on —
~ <
= S - O
(@] —
41D :
=
! - - -
=
&)
/ 3 -

Y
Active area (W)
—
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5.4 AC Characteristics

DM-TFT096-396

5.4.1 4-wire Serial Interface Timing Characteristics:
TCSS Chip Select Setup Time (Write) | 45 - ns
TCSH Chip Select Hold Time (Write) 45 - ns
CSX TCSS Chip Select Setup Time (Read) 60 - ns
TSCC Chip Select Hold Time (Read) 65 - ns
TCHW Chip Select “H” Pulse Width 40 - ns
TSCYCW | Serial Clock Cycle (Write) 66 - ns .
TSHW | SCL “H” Pulse Width (Writ)) | 15 | - | ns 3’;’ tr;tf{fn‘immand &
SCL TSLW SCL “L” Pulse Width (Write) 15 - ns
TSCYCR | Serial Clock Cycle (Read) 150 - ns Read C 4 & Dat
TSHR SCL “H” Pulse Width (Read) 60 - ns i{afﬁ omman a
TSLR SCL “L” Pulse Width (Read) 60 - ns
D/CX TDCS D/CX Setup Time 10 - ns
TDCH D/CX Hold Time 10 - ns
SDA TSDS Data Setup Time 10 - ns
(DIN) TSDH Data Hold Time 10 - ns | For Maximum CL=30pF
(DOUT) TACC Access Time 10 50 ns | For Minimum CL=8pF
TOH Output Disable Time 15 50 ns
Ta=25 °C, VDDI=1.65 ~ 3.7V, VDD=2.5 ~ 4.8V
4-line Serial Interface Timing
v : :
csx >
ViL D ‘ Torw
» Tscvow/ Tscver » 4?’
—» Tess ; HT—F
ViH iTDCS : TSLW/TSLR i Vi : scee
SCL v / TomlTom | o o’ Vi
7 shw/ I'sHR | ;
TSDS > TSDH :
soa ST S
ViL < 7;4
PR
L 7X 7
TACC § TOH 3
SDA 7~ Vi S
(DOUT) N Vi £~
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6 Module Schematic

||~ oo

m|o
[](e! i B (]

CON8

interface type: SPI

1.GND=Ground

2.VCC=Power Supply 3.3V

3.SCL=SPI Clock

4.SDA=SPI DATA

5.RES=reset Pin

6.DC=Data/Command control pin
7.CS=SPI Chip Select

8.BLK=Display backlight con-trol switch

(backlight on bydefault, low level off)

LEDK

u2
$8050

Backlight control switch:

DM-TFT096-396

U1

Active Area 0.96'
80x160Pixels

LCD DRIVER:ST7735

SDA
RES
GND1
NC
LEDK
LEDA
GND2

S 0
n O

| < v © ~| o o

x— 1 1po
—21 P4

vce 10 vee
sz
11
12
13

LEDK ™
vce

the BLK level is pulled-up by default, and the backlight is turned on;
L Whenthe BLK islow level, the backlight is off, and the screen

brightness can also be controlled by PWM control BLK switching time.
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7 Reliability

. Endurance test applying the high storage | 80°C
High Temperature Storage temperature for a long time. 120hrs 2
Endurance test applying the high storage | -30°C
Low Temperature Storage temperature for a long time. 120hrs 1.2
Endurance test applying the electric stress 70°C
High Temperature Operation | (Voltage & Current) and the thermal stress to 120hrs -
the element for a long time.
. Endurance test applying the electric stress | -20 °C
Low Temperature Operation under low temperature for a long time. 120hrs !
The module should be allowed to stand at
High Temperature/ 60°C,90%RH max, for 96hrs under no-load | 50°C,85%RH 12
Humidity Operation condition excluding the polarizer. Then taking | 120hrs ’
it out and drying it at normal temperature.
Thermal Shock Resistance The sgrnple should be allpwed stand the | -10°C/60°C )
following 10 cycles of operation 12 cycles

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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