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Record of Revision

Date Revision No. Summary
2010-04-20 1.0 Rev 1.0 was issued
2012-09-03 2.0 IC update
2015-10-14 3.0 Update the panel
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Module Name: MTD0220BMG Ver3.0

1.

2.

Scope

This data sheet is to introduce the specification of MTD0220BMG active matrix 262k color TFT
module. It is composed of a color TFT-LCD panel, driver ICs, FPC and a backlight unit. The
2.2' ' display area contains 240 (RGB) x 320 pixels.

Application

Digital equipments which need color display outdoor, mobile navigator/video systems.

3. General Information

Item Contents Unit

Size 2.2 inch
Resolution 240(RGB) X 320 /
Interface RGB 18 bits+SPI /
Color Depth 262K dithering /
Technology type a-si TFT /
Pixel pitch 0.141x0.141 mm
Pixel Configuration R.G.B. Vertical Stripe

Outline Dimension (W x H x D) 40.6x56.6x2.7 mm
Active Area 33.84 x45.12 mm
Display Mode Transflective (ECB) /
Viewing Direction 12 o’clock /
Backlight Type LED /
Driver IC ILI9341 /
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TECHNOLOGY

Module Name: MTD0220BMG Ver3.0

5. Interface signals

No Symbol Description Remarks
1 VL1 ( LED+ ) |Power supply for LED(High voltage)
2 VL2 ( LED-) |Power supply for LED(Low voltage)
3 GND Ground
4 VDD Power supply of gate driver(high level)
5 GND Ground
6 VSYNC Vertical sync. signal
7 RESET Reset Enable
8 GND Ground
9 CS SPI Chip select
10 SDO SPI serial Data output
11 SDI SPI serial Data input
12 GND Ground
13 SCL SPI serial interface clock
14 GND Ground
15 B5 Blue data signal
16 B4 Blue data signal
17 B3 Blue data signal
18 B2 Blue data signal
19 B1 Blue data signal
20 BO Blue data signal
21 ENABLE Data enable signal
22 HSYNC Horizontal sync signal
23 GND Ground
24 DCLK Data sampling clock signal
25 GND Ground
26 G5 Green data signal
27 G4 Green data signal
28 G3 Green data signal
29 G2 Green data signal
30 G1 Green data signal
31 GO Green data signal
32 GND Ground
33 R5 Red data signal
34 R4 Red data signal
35 R3 Red data signal
36 R2 Red data signal
37 R1 Red data signal
38 RO Red data signal
39 GND Ground

Corresponded connector:FH23-39S-0.3SHW
MICROTIPS TECHNOLOGY USA
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TECHNOLOGY

Module Name

: MTD0220BMG Ver3.0

6. Absolute maximum Ratings

6.1.Electrical Absolute max. ratings

Parameter Symbol MIN MAX Unit Remark
Power Supply Voltage VI -0.3 4.6 Vv
Power Supply Voltag for logic VDDI -0.3 4.6 Vv
Logic input voltage Range VIN -0.3 VDDI+0.3 Vv

VIN: RO~R5,G0~G5,B0~B5, ENABLE,DCLK,HSYNC,VSYNC,/CS,SCL,SDI,SDO/RESET
6.2. Environment Conditions

of 17

Item Symbol MIN MAX Unit Remark
Operating TOPR 220 70 C
Temperature
Storage Temperature TSTG -30 80 T
6.3.LED Backlight Absolute max. ratings
Item Symbol MIN MAX Unit Remark
Back Light Forward ILED B 55 mA
Current
MICROTIPS TECHNOLOGY USA
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TECHNOLOGY Module Name: MTD0220BMG Ver3.0

7. Electrical Specifications

7.1 Electrical characteristics
GND=0V, Ta=25"C

Item Symbol MIN TYP MAX Unit Remark
Supply Voltagefor analoge VDD 2.5 2.8 3.3 \Y%
. Low Level VIL VSS - 0.3*VDDI Vv
Input Signal
Voltage High Level VIH 0.7*vDDI | - VDDI Vv
. *
Output Signal Low Level VOL VSS 0.2*VDDI Vv
Voltage High Level VOH 0.8*vDDI | - VDDI Vv
Supply Voltagefor digital VDDI 1.65 2.8 3.3 \Y%
7.2 LED Backlight Ta=25C
Item Symbol | MIN TYP MAX | Unit Remark
Forward Current IF -- 20 25 mA
Forward Voltage VF -- 12.8 -- Vv
4LEDs serial
Power Consumption WBL -- 256 -- mW
LED life time -- 10,000 20,000 -- Hrs
¥ al P il e
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TECHNOLOGY Module Name: MTD0220BMG Ver3.0

7.3 Schematic of LCD module system

s m . | H5~R0,65~G0,B5~B0

Data BUS
fC8.SDIL i ]
SRBEEES G Contrel signal
' [ input
HE VS ENCLE i
! ‘ Source + Gate interface
2.2 inch ' - Drivar
240(RGE)*320 !
BlEiple {RESET
RESET
Grayscale VDD
Manipulation Vaoltage ' FPower
BLU
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TECHNOLOGY Module Name: MTD0220BMG Ver3.0

8. Command/AC Timing
8.1 AC Characteristics

Laie CHW
rf - tess tes
CSX |/
L8 4
tscvew tscven tace
LT tsir Y
7 < SCL
-
tshan tsur
B " b
tsos 11 tson
SDA (DIN) Y4
(Host) F\
4 B t:—| .
a |(Driver) LY £
8.2 3 Wire-SPI Interface Input Timing parameters
Signal Symbol Parameter min max Unit Description
tscycw Serial Clock Cycle {Write) 100 - ns
tshw SCL "H" Pulse Width {Write) 40 - ns
scL tslw SCL “L" Pulse Width (Write) 40 - ns
tscycr Serial Clock Cycle (Read) 150 - ns
tshr SCL “"H" Pulse Width {(Read) 60 - ns
tslr SCL “L" Pulse Width (Read) 60 - ns
SDA/ 8D tsds Data setup time (Write) 30 - ns
(Input) tsdh Data hold time (Write) 30 - ns
SDA/ SDO tacc Access time (Read) 10 - ns
{Output) toh QOutput disable time (Read) 10 50 ns
tscc SCL-CSX 20 - ns
csx ttchw CSX “H" Pulse Width gg - ns
=5 CSX-SCL Time - =
icsh 65 - ns
Note: Ta = 25 °C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, AGND=VES=0V
{. =15ns t=15ns
70% 70%
30% 309
CPU Input Timing Parameters
MICROTIPS TECHNOLOGY USA
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TECHNOLOGY

Module Name: MTD0220BMG Ver3.0

8.3 Parallel 18/16/6-bit RGB Interface Timing Characteristics

Pgbf 3 le tsYnNCS
rgbr - »
VSYNC _X_ VIH
HSYNC =+ Vi
tENS teEnH
" VIH V|H‘5<
ENABLE >I ViL Vit
trobf e — PWDL trabr_y ¢ PWDH |
N [ L'
VIH /| ViH VIH
M tPDs 1 tPDH |
D[17:0 >§ ViH . V|H‘§<
[17:0] v Write Data Vi
8.4 Parallel 18/16/6-bit RGB Interface Timing Parematers
Signal Symbol Parameter min max Unit Description
VSYNC / taynes VSYNC/HSYNC setup time 15 - ns
HSYNC tsyneH VSYNC/HSYNC hold time 15 - ns
DE tens DE setup time 15 - ns
tenn DE hold time 15 - ns
D[17:0] tros Data setup time 15 - ns 18/16-bit bus RGB
' tepu Data hold time 15 - ns interface mode
PWDH DOTCLK high-level period 15 - ns
DOTCLK PWDL DOTCLK Iow—le\lrel period 15 - ns
teven DOTCLK cycle time 100 - ns
trgor trget | DOTCLK,HSYNC,VSYNC rise/fall time - 15 ns
VSYNC/ tsvnes VSYNC/HSYNC setup time 15 - ns
HSYNC tsyneH VSYNC/HSYNC hold time 15 - ns
DE tens DE setup time 15 - ns
tenm DE hold time 15 - ns
) tros Data setup time 15 - ns 6-hit bus RGB
D[17:0] . .
teon Data hold time 15 - ns | interface mode
PWDH DOTCLK high-level pulse period 15 - ns
PWDL DOTCLK low-level pulse period 15 - ns
DOTCLK
teven DOTCLK cycle time 100 - ns
trqor trghr | DOTCLK,HSYNC,VSYNC rise/fall time 15 ns

Note: Ta =-30to 70 °C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, AGND=VSS=0V

t, =15ns ’ E’If;-'f15ns
70% 70%
30% 30%
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TECHNOLOGY

Module Name: MTD0220BMG Ver3.0

8.5Reset Timing

RESX

Shorter than 5us

tRT

~
L

-

of 17

. . ] - Initial condition
Display Status Normal operation >< Resetiing >(\ (Default for H/W reset)
Signal Symbol Parameter Min Max Unit
RESX tRW Reset pulse duration 10 us
5
mS
tRT Reset cancel (note 1,5)
120 mS
(note 1.6 7)
8.6 Power ON/Off Sequence
Power ON Seguence Power Off Sequence+
H/F;.\—‘-.r Supply ON (VCLIOVCC) [ Mormal Display ]
! Il_ = l
a h‘_.n - Enter Ses
REing trme 100us or morg., S
V(I and IOVCC could powerad 120ms ar.,
k\Up in any orders _’/ MOra.s
h —
—_—
ims or more /:;.-.-ar Supphly OFF {.-':Z.ID'.-:‘;:\I
- v !
[ Hardware Resst ]
R . Pomver s228m 0. . A VUL could nowera o
150meE or mora Disolay Seting .da_.. !ll'l. LUOWLL coula powerad |
\ oWn in any orders j
L r
[ Slesp Out ] R11h
_—
&0ms or mors
N w
Display On.,
Sequence.
¥
Display ON ] R29h
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TECHNOLOGY

Module Name: MTD0220BMG Ver3.0

9. Optical Specification

9.1 Driving the backlight condition(Transmissivemode)

Item Symbol | Condition Min Typ. Max. Unit Remark
. Notel
Contrast Ratio CR 0=0° 100 120 -
Note3
. o Notel
Response Time Ton/ Toff 25°C - 35 50 ms
Noted
oT 38 48 -
OB 35 45 -
View Angles CRz= 10 Degree |Note 2
oL 30 40 -
OR 30 45 -
X i 0.273
Chromaticity White Brlghtness Note5,
y is on 0.296
Luminance 80 90 - cd/m? |Note6
Uniformity 70 80 % Note8
NTSC 45 50 %
9.2 Not Driving the backlight condition(Reflective mode)
Item Symbol | Condition | Min Typ. Max. Unit Remark
. Notel
Contrast Ratio CR 0=0° 7 10 -
Note3
. o Notel
Response Time Ton/ Toff 25°C - 35 40 ms
Note4
oT 60 70 -
OB 60 70 -
View Angles CRz= 10 Degree |Note 2
oL 60 70 -
BR 60 70 -
NTSC 5.5 7 %
Reflectance R 4.8 5.5 - % Note7
MICROTIPS TECHNOLOGY USA
3504 Lake Lynda Dr, Suite 110, Orlando, Florida, 32817, TEL: 407-273-0204, FAX: 407-273-0771 Page 12
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TECHNOLOGY

Module Name: MTD0220BMG

Ver3.0

Note 1: Definition of optical measurement system.

Temperature = 25C(£3°C)
LED back-light: ON, Environment brightness < 150 Ix

/ Optical Stage(x,y)

LCD MODULE

BM 7

Field=1°
— =

500mm

Note 2: Contrast ratio is defined as follow:

Surface Luminance with all whitepixels

Contrast Rath = Surface Luminance with all black pixels

Note 3: Response time is defined as follow:

Response time is the time required for the display to transition from black to white (Rise Time, Tr) and from

white to black(Decay Time, Tf).

W _hite -— — Black — W hite
100 %
90 % -
o
=1
=2
5
®
w
10 %
0 % \_ _/
Tr T f

Note 4: Viewing angle range is defined as follow:
Viewing angle is measured at the center point of the LCD.

MICROTIPS TECHNOLOGY USA
3504 Lake Lynda Dr, Suite 110, Orlando, Florida, 32817, TEL: 407-273-0204, FAX: 407-273-0771
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TECHNOLOGY
Normal line
6=0=0¢

®=90°
12 o’clock direction
J'/A: ///
S S
e A
BR-— -~ I} ~
\(\ ol T
- [
®=180° . ;_j;f// ®=0°
- Active Area

©=270° 7
6 o'clock directio

Note 5: Color chromaticity is defined as follow: (CIE1931)

Color coordinates measured at center point of LCD.

g 1831 CIE Cheonaticity Diagram — arca Of RGB trlaIlgle Xl 0 O q
area of NTSCtriangle

Note 6: Luminance is defined as follow:
Luminance is defined as the brightness of all pixels “White” at the center of display area on optimum contrast.

Note 7: Reflectance measurement system is defined as follow:

Normal

Photo-detector
(Included a viewing
sensitivity modulator)

Measurement equipment :
LCD5200(Ohtsuka)

LCD panel center

Note 8: Luminance Uniformity is defined as follow:
Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the

center of each measuring area.
Page 14
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Uni formi ty(U) — Minimum Luminance(brightness) in 9 points

Maximum Luminance(brightness) in 9 points

D/6  D/3 0/3  D/6
w I 1
= L L
B O OS s OS
0
RO OSE O
2
©! e U Y a— Q T 4(_7;)7 B
= | ] |
D
Fig. 2 Definition of uniformity
MICROTIPS TECHNOLOGY USA
3504 Lake Lynda Dr, Suite 110, Orlando, Florida, 32817, TEL: 407-273-0204, FAX: 407-273-0771 Page 15
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TECHNOLOGY

Module Name: MTD0220BMG Ver3.0

10. Environmental / Reliability Tests

No Test Item Condition Judgment criteria
g [High o Templ o1, 240hrs Per table in below
Operation
2 Low . Temp Ta=-20"C, 240hrs Per table in below
Operation
3 High Temp Ta=+80°C, 240hrs Per table in below
Storage
4 |Low Temp Storage|Ta=-30°C, 240hrs Per table in below
. P le i I
High Temp & High|Ta=+40°C, 90% RH ertable inbelow
5 . (polarizer discoloration is
Humidity Storage |240 hours
excluded)
Thermal Shock|-30°C 30 min~+80°C 30 min, )
6 . . . Per table in below
(Non-operation) | Change time:5min, 10 Cycles
C=150pF, R=330Q
7 |ESD (Operation) 5points/panel Per table in below
Air:+8KV, 5times;
Contact:x4KV, 5 times;
Frequency range:10~55Hz,
Vibration Stroke:1.5mm
8 . Sweep:10Hz~55Hz~10Hz  2|Per table in below
(Non-operation)
hours
for each direction of X.Y.Z.
Shock 60G bms, +X,1Y,+Z 3times, .
9 . . . Per table in below
(Non-operation) [for each direction
Package Height:80 cm, .
10 Drop Test 1 corner, 3 edges, 6 surfaces Per table in below
INSPECTION CRITERION(after test)
Appearance No Crack on the FPC, on the LCD Panel

Alignment of

LCD

Panel

No Bubbles in the LCD Panel

No other Defects of Alignment in Active area

Electrical current

Within device specifications

Function / Display

No Broken Circuit, No Short Circuit or No Black line

No Other Defects of Display
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TECHNOLOGY Module Name: MTD0220BMG Ver3.0

11.Precautions for Use of LCD Modules

11.1 Safety
The liquid crystal in the LCD is poisonous. Do not put it in your mouth. If the liquid crystal touches your skin or
clothes, wash it off immediately using soap and water.
11.2 Handling
A. The LCD and touch panel is made of plate glass. Do not subject the panel to mechanical shock
or to excessive force on its surface.
B. Do not handle the product by holding the flexible pattern portion in order to assure the
reliability
C. Transparency is an important factor for the touch panel. Please wear clear finger sacks, gloves
and mask to protect the touch panel from finger print or stain and also hold the portion
outside the view area when handling the touch panel.
D. Provide a space so that the panel does not come into contact with other components.
E. To protect the product from external force, put a covering lens (acrylic board or similar board)
and keep an appropriate gap between them.
F. Transparent electrodes may be disconnected if the panel is used under environmental
conditions where dew condensation occurs.
G. Property of semiconductor devices may be affected when they are exposed to light, possibly
resulting in IC malfunctions.
H. To prevent such IC malfunctions, your design and mounting layout shall be done in the way
that the IC is not exposed to light in actual use.
11.3 Static Electricity
A. Ground soldering iron tips, tools and testers when they are in operation.
B. Ground your body when handling the products.
C. Power on the LCD module before applying the voltage to the input terminals.
D. Do not apply voltage which exceeds the absolute maximum rating.
E. Store the products in an anti-electrostatic bag or container.
11.4Storage
A. Store the products in a dark place at +25°C+10°C with low humidity (40% RH to 60% RH).
Don't expose to sunlight or fluorescent light.
B. Storage in a clean environment, free from dust, active gas, and solvent.
11.5 Cleaning
A. Do not wipe the touch panel with dry cloth, as it may cause scratch.
B. Wipe off the stain on the product by using soft cloth moistened with ethanol. Do not allow
ethanol to get in between the upper film and the bottom glass. It may cause peeling issue or
defective operation. Do not use any organic solvent or detergent other than ethanol.
11.6 Cautions for installing and assembling
Bezel edge must be positioned in the area between the Active area and View area. The
bezel may press the touch screen and cause activation if the edge touches the active area.
A gap of approximately 0.5mm is needed between the bezel and the top electrode. It may
cause unexpected activation if the gap is too narrow. There is a tolerance of 0.2 to 0.3mm
for the outside dimensions of the touch panel and tail. A gap must be made to absorb the
tolerance in the case and connector.

hx‘“'* Cushaon
i — shion _
Bezel l . 0. 5nam
R St -- -
: : X Touch panel
‘ ‘ ; LCD Module
i i ;
e - . Active afen
- - ' 4
0.2~0.3mm 1 : i
_ ¥ A - i
b i Viewing area
) I_=
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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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