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1 Overview

The Displaytech DT018BTFT & DT018BTFT-SHB are 1.8” color LCD modules, each composed of an
active-matrix TFT panel, TFT driver, FPC cable with SPI interface, and adjustable LED backlight. The
display area has a RGB pixel resolution of 128 x 160 pixels. The DTO18BTFT-SHB, with twice the number
of backlight LEDs, is available as a “super high-bright” alternative to the DTO18BTFT.

1.1 Applications

Video systems
Mobile devices
Wearable devices

1.2 LCD Features

Size

Resolution

Type

Interface(s)

Module Dimensions
o DTO18BTFT
o DTO1BTFT-SHB

Active Area

Pixel Pitch

Viewing Direction

Backlight Type

TFT Driver

1.3 Acronyms

FPC
LCD
LED
RGB
SPI
TFT

PRODUCT SPECIFICATION
DTO18BTFT, DTO18BTFT-SHB
V1.1 — 15 NOV 2023

1.8 Inches

128 (RGB) x 160 Pixels

a-Si, Transmissive, Normally white
3-Line SPI, 4-Line SPI

34.00 mm (W) x 43.78 mm (L) x 2.75 mm (H)
34.00 mm (W) x 43.78 mm (L) x 2.85 mm (H)
28.03 mm (W) x 35.04 mm (L)

0.219 mm (W) x 0.219 mm (L)

6:00 O’Clock

LED, White

ILI9163

Flexible Printed Circuit
Liquid Crystal Display
Light Emitting Diode
Red-Green-Blue
Serial-Peripheral Interface
Thin-Film Transistor
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2 Pin Descriptions

PIN NAME
GND
vVDDIO
VDD
s
RST
SDIO
GND
D/CX
SCL
SPI14w
GND
TE
LED-A
LED-K
LED-K

Do Do o N s wN|=

A A
g~

TYPE
PWR
PWR
PWR

I/O
PWR
I/0

PWR

PWR
PWR
PWR
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LCD INTERFACE'
DESCRIPTION
Ground
Logic supply
Analog supply
Chip select (active low)
Display reset (active low)
Serial in/out
Ground
Display data/Command selection
Serial clock
SPI interface selection (Low: 3-line, High: 4-line)
Ground
Tearing effect (leave floating when not in use)2
LED backlight, anode
LED backlight, cathode
LED backlight, cathode

" Recommended mating connector: FH12A-15S-0.5SH(55) or equivalent

2 See ILI9163 datasheet for details


https://www.digikey.com/en/products/detail/hirose-electric-co-ltd/FH12A-15S-0-5SH-55/1110477
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3 Specifications

3.1 Absolute Maximum Ratings

Operation outside of the maximum ratings listed below may result in permanent damage to the LCD.

ELECTRICAL

PARAMETER MIN MAX UNIT
Supply Voltage, Analog Vpp -0.3 4.0 \Y
Supply Voltage, Logic Vppio -0.3 3.3 \%
Logic Input Voltage ViN -0.3 Vopio + 0.3 \
Logic Output Voltage Vout -0.3 Vppio + 0.3 \
Backlight Current I - 60 mA

ENVIRONMENTAL

PARAMETER MIN MAX UNIT
Operating Temperature Top -20 +70 °C
Storage Temperature Tst -30 +80 °C

3.2 Electrical Characteristics
POWER

PARAMETER MIN TYP MAX UNIT
Supply Voltage, Analog Vbp 2.5 2.8 4.0 \%
Supply Voltage, Logic Vbpio 2.5 2.8 3.3 \
Supply Current Ipp - 5 10 mA

LOGIC

PARAMETER MIN TYP MAX UNIT
Input Voltage, High Viu 0.7 X Vppio - Vbpio \
Input Voltage, Low Vi 0 - 0.3 x Vppio \
Output Voltage, High Vou 0.8 x Vppio - Vbbio \%
Output Voltage, Low Voo 0 - 0.2 x Vppio \



LED BACKLIGHT

PARAMETER
Forward Current® e
Forward Voltage, DTO18BTFT VE
Forward Voltage, DTO18BTFT-SHB | Vg
LED Lifetime* -

3.2.1 LED Backlight Circuit Diagram

AN
LEDK1 Q—K—
¢— LEDA
AN
LED-K2 O—K—

Figure 1: DTO18BTFT Backlight
1x2=2LEDs, [ =40 mA

3 Backlight Power Consumption: 140mW
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MIN TYP MAX UNIT
- 40 60 mA
2.8 3.0 3.3 \Y
5.6 6.0 6.6
- 30,000 - Hr

N N
LEDKI O |< K

RS RS ¢—( LEDA
LED-K2 O |< K

Figure 2: DTO18BTFT-SHB Backlight
2x2=4LEDs, I =40 mA

4 LED lifetime is defined as the amount of time it takes for brightness to decrease to 50% of its original value at T,=25°C and
I-=40mA. LED lifetime may decrease if operating current, I, is higher than 40mA.
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4 Timing Characteristics®
4.1 3-Wire Serial Interface

- Vi /._T—H_.\—
Vi

+Tess—+»<+———Tscvew/Tscver o Tesw -

SCL

sDIo
(D}

Tacc <Ton—>
-
.SDDHIO‘ 7 ViH N
(pour) R

Figure 3: Timing Diagram, 3-Wire Serial Interface

TIMING CHARACTERISTICS, 3-WIRE SERIAL INTERFACE®

SIGNAL PARAMETER MIN MAX UNIT

s Tess | Chip select setup time 10 - nS
TesH Chip select hold time 30 - nS

Tehw Chip select H pulse width 30 - nS

SCL Tscyew | Serial clock cycle, write 66 - nS
Tshw S L H pulse width, Write 15 - nS

Tsuw S L L pulse width, Write 15 - nS

Tscycr | Serial clock cycle, Read 150 - nS

TsHr S L H pulse width, Read 60 - nS

Tsir S L L pulse width, Read 60 - nS

SDIO Tsps Data setup time 5 - nS
Tspn Data hold time 5 - nS

Tacc Access time’ 5 50 nS

Ton Output disable time® 10 - nS

5 Input signal rise & fall times are specified at 15 nS or less.

Logic high & low levels are specified as 10% - 90% of Vppo for input signals.
S GND = 0V, Vppio = 1.65V ~ 3.3V, Vpp = 2.6V ~ 3.3V, T, =-30°C ~ 70°C
" For maximum C_ = 30pF, Minimum C_ = 8pF
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4.2 4-Wire Serial Interface

/s ViH y /—L T cHy—
IL

< Tesseea——Tsevew/Tscver - Tesw -

Vi _w Tsce

SCL V_/ sHW! | sHR— 15w/ | sSLR—" S’\
Tsps—s +—Tspr—
sDIO %,_, J
(DI} Vi /

—Tncs— "—TI}LLH—j\
Vi
D/Cx
/»<VL 7

SDIO /Vlll—\\
N o

{Dour) ANERVH

Figure 4: Timing Diagram, 4-Wire Serial Interface

TIMING CHARACTERISTICS: 4-WIRE SERIAL INTERFACE?®

SIGNAL PARAMETER MIN MAX UNIT

cs Tcss | Chip select setup time 10 - nS
TcsH Chip select hold time 30 - nS

Tehw Chip select H pulse width 30 - nS

SCL Tscyew | Serial clock cycle, Write 66 - nS
Tshw S L H pulse width, Write 15 - nS

Tsiw S L L pulse width, Write 15 - nS

Tscycr | Serial clock cycle, Read 150 - nS

Tsur S L H pulse width, Read 60 - nS

Tsir S L L pulse width, Read 60 - nS

D/CX Tocs | D/CX Setup time 5 - nS
TocH D/CX Hold time 5 - nS

SDIO Tsps Data setup time 5 - nS
TspH Data hold time 5 - nS

Tacc | Access time® 5 50 nS

ToH Output disable time’ 10 - nS

8GND =0V, Vppo = 1.65V ~ 3.3V, Vpp = 2.6V ~ 3.3V, T, = -30°C ~ 70°C
® For maximum C_ = 30pF, Minimum C_ = 8pF
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4.3 Reset Timing

<5uS Trw

RST

tRT

& v r
- . . Initial Condition
Display Status Normal Operation X Resetting y\ (Default for H/W reset)

Figure 5: Reset Timing

RESET TIMING CHARACTERISTICS"

PARAMETER MIN TYP MAX UNIT
Pulse width, Reset low trsTWW 10 - - uS
Pulse width, Reset complete
Sleep In mode trsT()) - - 5 mS
Sleep Out mode trsT(0) - - 120 mS

10 GND = 0V, Vppio = 1.65V ~ 1.95V, Vpp = 2.6V ~ 2.9V, T, = -30°C ~ 70°C
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5 Optical Characteristics

OPTICAL CHARACTERISTICS™"

PARAMETER

Contrast Ratio'?'®

Response Time™

Viewing Angles15'16

Chromaticity "’

NTSC®

Luminance™ DTO18BTFT
DTO018BTFT-SHB

Uniformity

" See Section 5.1, Figure 3
2 Viewing Angle (@) = 0°

'3 See Section 5.1, Figure 7
4 See Section 5.1, Figure 4
'® Contrast Ratio (CR) = 10
'6 See Section 5.1, Figure 5
7 See Section 5.1, Figure 6

CR

Ton/ Torr
oT

©B

oL

OR
XRED
YRED
XGRN
YGRN
XsLu
YsLu
XwHT

Ywht

MIN
200

35
10
35
35

280
800
80

TYP
300
20
45
20
45
45
32
36
63
35
33
60
A1
10
60

350
1000
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MAX UNIT

— °C

- %

cd/m?
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5.1 Figures

Figure 3: Optical Measurement System

Optlcal Stage (x,y)
LCD Module

Conditions:
H Field = 1° BM7 lr = 40 mA, T, = 25 °C, ambient brightness < 150 Ix
500mm ‘
N I
Figure 4: Response Times
White Black = White
100%
90% - Decay Time (TF) = Time required
" for display to transition from white
2 to black
“ Rise Time (TR) = Time required
10% for display to transition from black
0% to white
Tr - S | i

Figure 5: Viewing Angles

Normal line

O =90
12 o'clock direction

e Gle <
/ B A/ "\ -
O \ o - - .
0 =180 0=0 Viewing angle is measured from center

/ - 12 Active Area point of LCD
/

(D 270° -~
6 o'clock dlrectlo



https://docs.google.com/document/d/1XCf8hdAZ2kfbk5ae4otMA-aRthOAlVJ7-ze8O3oQSws/edit#figur_opticalMeas
https://docs.google.com/document/d/1XCf8hdAZ2kfbk5ae4otMA-aRthOAlVJ7-ze8O3oQSws/edit#figur_responseTimes
https://docs.google.com/document/d/1XCf8hdAZ2kfbk5ae4otMA-aRthOAlVJ7-ze8O3oQSws/edit#figur_viewingAngle
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Figure 6: Chromaticity (CIE 1931)

Figure 7: Luminance Uniformity

(4-D/6-p-t——D/3—pt¢——D/3— - a-D/6
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Chromaticity = Area of Aggg / Area of Ayrse

* Color coordinates measured at center point of LCD

Luminance is defined as the brightness of all
white pixels at the center of the display area at
optimum contrast.

Uniformity is determined by measuring
Luminance at 9 points and calculating
Luminancey,y / Luminanceyax

Surface Luminance ypiwepixels

Contrast Ratio =

Surface Luminanceg,cpixeis

10


https://docs.google.com/document/d/1XCf8hdAZ2kfbk5ae4otMA-aRthOAlVJ7-ze8O3oQSws/edit#figur_chromaticity
https://docs.google.com/document/d/1XCf8hdAZ2kfbk5ae4otMA-aRthOAlVJ7-ze8O3oQSws/edit#figur_uniformity
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6 Environmental/Reliability Testing

Judgment is based on inspection performed after test, per the Inspection Criteria table."®

ITEM UNDER TEST

High Temperature Operation
Low Temperature Operation
High Temperature Storage
Low Temperature Storage

High Temperature & Humidity Storage
Thermal Shock (Non-Operation)

ESD
(Operation)

Vibration
(Non-Operation)

Package Drop Test

6.1 Inspection Criteria

INSPECTION ITEM

Appearance
LCD Panel Alignment

Electrical Current
Function/Display

TEST CONDITION

Ta= 70°C, 120 Hrs

Ta =-20°C, 120 Hrs

Ts = 80°C, 120 Hrs
T5=-30°C, 120 Hrs

Ts = 60°C, 120 Hrs, 90% RH
-30°C (30 min) ~ 80°C (30 min)
Change time: 5 min, 10 cycles

C =150pF, R = 330Q, 5 points/panel
Air: 8KV (5x), Contact: 4KV (5x)
Frequency Range: 10Hz ~ 55Hz
Stroke: 1.5mm

Sweep: 10Hz ~ 55Hz ~ 10Hz

2 Hrs eachin X, Y, Z directions

Height: 80cm
1 corner, 3 edges, 6 surfaces

CRITERIA

No cracks present on FPC
No cracks present on LCD panel

No bubbles present on/in LCD panel
No alignment defects in active area

Within device specifications

No broken circuits nor short circuits present
No black lines present on LCD panel
No other display defects

'8 Functional test shall be conducted after 4 hours of storage at normal temperature and humidity, after LCD is removed from test

chamber.

11
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7 Precautions for Use of LCD Modules
7.1 Safety

Liquid crystal in LCD is poisonous. Do not put in mouth. If liquid crystal comes in contact with skin or
clothes, wash off immediately using soap and water.

7.2 Handling
A.

B.
C.
D

E.

LCD panel is made of plate glass. Do not subject panel to mechanical shock or excessive force
on its surface.

In order to ensure reliability, do not hold product by flexible printed circuit (FPC) cable.

Provide space so that panel does not come into contact with other components.

Transparent electrodes may be disconnected if panel is used in an environment where dew
condensation is present.

Properties of semiconductor devices may be affected when exposed to light, possibly resulting in
integrated circuit (IC) malfunctions. To prevent such malfunctions, design and mounting layout
should be done in such a way that IC is not exposed to light during use.

7.3 Static electricity

A. Ground soldering iron tips, tools, and testers while in use.
B. Ground your body when handling LCD products.
C. Power on the LCD module before applying the voltage to the input terminals.
D. Do not apply any voltage that exceeds absolute maximum rating.
E. Store products in an anti-electrostatic bag or container.
7.4 Storage

A. Store product in a dark place at 25°C = 10°C with low humidity (40% RH ~ 60% RH). Do not

expose display to sunlight or fluorescent light.

B. Storage in a clean environment, free from dust, active gas, and solvents.

7.5 Cleaning

A. To clean the product, wipe with a soft cloth moistened with ethanol. Do not allow ethanol to get

between upper film and bottom glass, as this may cause peeling issues and/or defective
operation. Do not use any organic solvent or detergent other than ethanol.

7.6 Cautions for installation and assembly

A.
B.

C.

Bezel edge must be positioned between Active area and Viewing area.

For stable display assembly, Displaytech recommends designing a support for the backside of the
display.

Do not display any fixed pattern for long periods of time. If a fixed pattern must be displayed, use
a screen saver in order to avoid image persistence.

12
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8 Mechanical Drawings
8.1 DTO18BTFT
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DISPLAY INTERFACE

——{34.00£0.15 LCM Outline}——|
1.09 31.8320.15 TET/CF—— PIN NO; NAME
2.69 28.63V.A —(2.5520.20] 1 | GND
0 © o 299 28.03AA PULL_TAPE (YELLOW) 2 | vVDDIO
g : : 17.00 8 (5+10) 0. Imm
T 17-00— 3 | vbDD
T — —
' 4 | ICS
& 5 | /RST
E 8 L & UIET DISPLAYTECH 6 | SDIO
g & i DOTS: 128 (RGB)*160 DTO18BTFT 7 GND
= e Viewing [Direction YYWW
g 33 . 8 | bicx
= 58 P 7 Sl 2 9 | scL
3 || =
o 10 SP4W
o
11 GND
o 12 | TE
S 13 | LED-A
BENDING AREA \Tuffy Glue J &
‘-‘07 é gﬁng\; Eeh ape 275 DISPLAYTECH 14 LED-K1
g} : COMESSAE;TS DTO18BTFT RiG\E 15 LED-K2
S 8 9.0540.50— q_1 M 0075 —
S 4 i T equonct conmerse x=0219— | CIRCUIT DIAGRAM
o
© 5 : i I i PIXEL DETAIL  (LED1"2=2 pcs)
— SCALE 30:1 h)
TR0 B 3 0.50£0.08 K1
AH0IN o g 0.35£0.03 - 3 A
—17.1640.50 — 8 =4~10.3040.03 0 P0.50*14=7.000.05
. b =
NOTES: If=40mA
1.Display Type: 1.8" TFT Count drawing & Spec.revision record
2.Display Mode: Transmissive/Normally White/Anti-Glare/TN during discussion with customer ﬁ
3.Viewing Direction: 6:00 Rec. Revision Content Description Date ’@ %
4.Backlight :2PCS White LED,If= 40mA #00 | FIRSTISSUE 20200910
5.Display Driver IC. : I1LI9163 #01 | Change drawing according to customer's request 2020.11.06
6.VDD=VDDIO =2.8V #02 | Change drawing according to customer's request 2020.11.25 SCALE[SHEET
7.Luminance: 350cd/m* Typ sy | e craving according o customers rouest o] Mod.Name | DTO18BTFT NTS| 1/1
8.0perating temp: -20°C to 70°C ; Storage temp: -30°C to 80°C Moy ICLIOIBAC for LI1ED 2210128
9.General Tolerance :+0.20mm UNIT|SIZE| DESIGNER | CHECK |APPROVER|FILE NAME
10.Environmental Protections Requirements(s): RoHS . . .
11.()=Reference Dimension; —J =Critical/Inspection Dimension mm| A4 | Seabreeze Li Ken Li  |Jones Hsieh |Count Dwg.
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8.2 DT018BTFT-SHB

DISPLAY INTERFACE
1.09 31.83%0.15 TFT/CF}— PIN NO| NAME
269 28.63 VA 2.6510.30 1 | GND
TOTAL THICKNESS
0 o m 2.99 28.03AA PULL_TAPE (YELLOW) Gra?%l;; ;)hea 2 | vDDIO
23S 1760 8+(5+10)+0. lum 2.5540.20 TFT &
T 70— 3 | vDD
L =3
4 /ICS
& 5 /IRST
2 é 1.8 ITFT DISPLAYTECH 6 SDIO
.= | ~ DT018BTFT-SHB
E E < < DOTS: 128 (RGB)*160 Yvww 7 GND
=l |9 g= Viewing Direction t~White label
QS 3 — 7 - — (A& 8 D/CX
2 (& 3 8 {} ﬁ =] =
g :_:. = = 9 SCL
™ 10 SPI4W
<t
11 GND
o
Y 12 TE
¥ 13 LED-A
>- -
\IUFFY_Glue i
L% Yellow high 2.85 R|GI|B 14 LED-K1
i o
g et | 15 | LED-K2
S & —H—1.8Max x=0219 14—
N o CI‘_’I"‘?OEEM CONTACT SIDE
eight PIXEL DETAIL  CIRCUIT DIAGRAM
| STEFENER, :‘: SCALE 30:1 .
o] B e 0.500.08 K1
— = =) 0.35+0.03 - NN A
—17.16£0.50 — S —10.3040.03 2 P0.50*14=7.0020.05
NOTES: 0 If=40mA
1.Display Type: 1.8" TFT Count drawing & Spec.revision record
2.Display Mode: Transmissive/Normally White/Anti-Glare/TN during discussion with customer ﬂ
3.Viewing Direction: 6:00 Rec. Revision content description Date @ gf
4.Backlight :4PCS White LED(2*2),If= 40mA #0 | FIRST ISSUE 202000.10
5.Display Driver IC. : ILI9163 #01 | Change drawing according to customer's request 2201106 SCALE|SHEE
6.VDD=VDDIO =2.8V #02 | Change drawing according to customer's request 202011.25
o Mod.Name | DTO18BTFT-SHB
f R 2 Change di accordi istomer's 2021.01.21
e ummancse IDEled_Typ - Modr;orc:;ﬂNn:om"Im:?;::lLlsma - 2021.01.28 NTS 1/1
8.0perating temp: -20°C to 70°C ; Storage temp: -30°C to 80°C —
9.General Tolerance : +0.20mm UNIT|SIZE| DESIGNER | CHECK |APPROVER|FILE NAMI
10.Environmental Protections Requirements(s): RoHS . . .
11.()=Reference Dimension; — =Critical/lnspection Dimension mm| A4| Seabreeze Li| KenlLi |Jones Hsieh CountDwg
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