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TM022HDH26 V1.0

1 General Specifications

Feature Spec
Size 2.2 inch
Resolution 240(RGB) x 320
Interface 4-Wire SPI
Color Depth 262K/65K
Technology Type a-Si
Display Spec. | Pixel Pitch (mm) 0.141X0.141
Pixel Configuration R.G.B. Vertical Stripe
Display Mode TM with Normally White
Surface Treatment(Up Polarizer) Clear Type(3H)
Viewing Direction 6 o’clock
Gray Scale Inversion Direction 12 o'clock
LCM (W x H x D) (mm) 40.10x55.20x2.35
] Active Area(mm) 33.84x45.12
Cm‘:::;‘::::'cs With/Without TSP Without TSP
Weight (g) TBD
LED Numbers 4 LEDs
Electronic Driver IC ILI9340C

Note 1: Viewing direction for best image quality is different from TFT definition, there is a 180
degree shift.

Note 2: Requirements on Environmental Protection: Q/S0002
Note 3: LCM weight tolerance: +/- 5%

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS TM022HDH26 V1.0

2 Input/Output Terminals
2.1 TFTLCD Panel

No Symbol I/0 Description Comment

1 GND P Power Ground

2 RESET I Reset Signal
Serial interface clock in 4-wire 8-bit serial data

SCL I .

interface

4 D/CX | Command or parameter select in 4-wire 8-bit
serial data interface

5 CS I Chip select signal

6 SDI I Serial input signal

7 SDO ®) Serial output signal

8 GND P Power Ground

9 VCC P Power Supply of Analog/Logic Circuit

10 LEDA P LED anode

11 LEDK1 P LED cathode

12 LEDK2 P LED cathode

13 LEDK3 P LED cathode

14 LEDKA4 P LED cathode

Note1: 1/0O definition:
[--—--Input O---Output P----Power/Ground NC--- Not connected

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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3 Absolute Maximum Ratings

3.1 Driving TFT LCD Panel

Ta =25°C

Item Symbol MIN MAX Unit Remark
Logic Supply Voltage VCC -0.3 4.6 \Y

Analog Supply Voltage VCC -0.3 4.6 \Y

CS/D/CX/SCL/SDI

Input voltage /RESET -0.3 |IOVCC+0.5 Vv

Back Light Forward I ) o5 mA ONE LED
Current

Operating Temperature Top -20 70 T

Storage Temperature Tst -30 80 C

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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4 Electrical Characteristics

4.1 Driving TFT LCD Panel
GND=0V, Ta=25C

ltem Symbol MIN TYP MAX Unit Remark
Logic Supply Voltage VCC 1.65 2.8 3.3 V
Analog Supply Voltage VCC 2.3 2.8 3.3 V
_ [Hioh VIH 0o7vcc| - VCC v
Input Signal|Level
Voltage 0.3
Low Level VIL - - VCC \
High
Output Level VOH 0.8VvCC - - Vv
Signal 02
Voltage Low Level VOL - - VCC Vv
Black Mode - 18.10 - m W
(Panel+LSl) 8 color Mode - 8.16 - m W
Power Consumption Sleeping i 0.035 1 W
Mode

4.2  Driving Backlight Ta=25C

Item Symbol Min Typ Max Unit Remark
Forward Current 13 - 15 25 mA For each LED
Forward Voltage Ve (2.9) 3.2 (3.4) \% 4 LEDs

Power Consumption WaL -- 192 -- mwW (in parallel)

Note1: Figure below shows the connection of backlight LED.

H i LEDK1

LEDA A LEDKZ2
P c1

p . I il LEDK3

H A LEDKA4

Note 2: One LED: I =15 mA, Vg =3.2V
Note 3: The Minimum Life of LED: 20,000 hours

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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4.3 Block Diagram

LCD Panel

2.2inch
240(RGB)*320

RAM
VCOM &
TCON
Source + Gate
Driver
DC/DC
Grayscale

Manipulation Voltage

N

CS,D/CX,SCL.SDI

SDO

RESET

VCC,GND

BLU

LEDA,LEDK1,LEDK2,LED

K3,LEDK4

OTTm

Data BUS

Control
signal
input
interface

RESET

POWER

BLU

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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5 Timing Chart

5.1 Timing Parameter

Ta=25"C
Signal Symbol Parameter min max Unit Description
cs tcss Chip select time (Write) 40 - ns
tcsh Chip select hold time (Read) 40 - ns
twe Serial clock cycle (Write) 100 - ns
twrh SCL "H" pulse width {Write) 40 - ns
scL twrl SCL "L" pulse width (Write) 40 - ns
trc Serial clock cycle (Read) 150 - ns
trdh SCL "H" pulse width (Read) 60 - ns
trd| SCL "L" pulse width (Read) 60 - ns
DICX tas D/CX setup time 10 -
' tah D/CX hold time (Wnte / Read) 10 -
SDA T SDI tds Data setup time (Write) 30 - ns
{Input) tdh Data hold time (Write} 30 - ns
SDA/SDO tacc Access time (Read) 10 - ns For maximum CL=30pF
(Qutput) tod Output disable time (Read) 10 50 ns For minimum CL=8pF
Table 5.0 timing parameter
e
CS ]
o tcss o L tcsh .
D/ICX ){
t
as
tyclte
twrl-"r trdl o | t.'.' rh-"' tr-dh -
SCL N / \
s | tan .
Falll Ll
SDA (SDI) X X
M tau:c . . tod |
SDA (SDO) { b

Figure 5.1 Serial interface characteristics

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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u SHANGHAI TIANMA MICRO-ELECTRONICS TM022HDH26 V1.0
5.2 Register write/read timing

a. Write to register
4-line Serial Interface Protocol |

TB

Ccs

DiCX

SCL

I I
soa (rer Xee e Kot Xoe Xoz X ot X oo K

|
Command ! : Data /f Command /{ Parameter
P et

I I
e X ee X(os X(oe X X(e2 X2 X oo X )
I
I
—

-
{ _

CS can be "H” between command |/
command and parameater / command. SCL and
SDA during CSX="H" Is invalid.

Figure 5.2 Register write timing in serial bus system interface
b. Read from register
4-wire Serial Protocol (for RDID1/RDID2/RDID3/0Ah/0OBh/0Ch/0Dh/O0ER/OFh command: 8-bit read) |

s TE % B

& p7 ¥ o8 Y D5 Dé:n.’l:é.}(:n:)(:n:-,’nu; ;q’
\ A A S AN P Y % AN %

Interface I . Fomn Toms P T amn —
D7 X D6 X DS X D4 K03 X D2K DN 00K
 — -_.f{_f\._- \_.f\_;)‘-_-’ \ W _—F L,

& -
if L

Command Read Data Cuiput

'y
¥

4wire Sernal Protocol (for RDDID command: 24-bit read) |

TB

{ s B
cs ]
e N 1 U I 1 I

DICX X oy

Y e W e W e s W W S ann I 1 '
sol ¢ » D7 J_}c\‘ D8 ,-'xk D& ,.': D4 j‘x: p2 ¥ b2 j_,ef\ D1 ‘_;\ Do ) ! ) EEE—
Interface I
y .-"_" o m—————, \ y

SDO ) C2EOCD SN O D E) e

- Command ™ Multi-byte g
Read Data Output

Dummy Clock Cycle
Figure 5.3 Register read timing in serial bus system interface
The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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SHANGHAI TIANMA MICRO-ELECTRONICS TMO022HDH26 V1.0
5.3 GRAM Writing Characteristics (565 mode)

16 bit/pixel color order (R:5-bit, G:6-bit, B:5-bit), 65,536 colors
1

RESX

Cs ——\

prex 4 XX XX XX

Pixelo_ _ _ _ _ _ Pixeln ¢t _ _ _ _
7 o8 05 D2 0% D2 D01 0O OF D& D6 D4 D0F D D1 D3 D D1 DD D7 D& D5
sbal —
colgm—y, A A A A A A A 4 4 A A A A A A b b A A A A A A A A
SCL
| Look-Up Table for 65k Colors mapping (16-bit to 18-bit)
18-bit \
Frame memary| -
-\H—‘\k‘\-\.“
666 mode -

18 bit/pixel color order (R:6-bit, G:6-bit, B:6-bit), 262,144 colors

RESX

Cs

DICX

-

SDAS
301

SCL

Frame memory

Figure 5.4 GRAM Writing Characteristics for 555/666 mode of 4-Wire SPI

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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Ta=25C

5.4 Reset Timing Characteristics

Shorter than 5us

tRT N
_ ] \V4 _ Initial condition
Display Status Normal operation /\ Resetting \ (Default for H/W reset)
Signal Symbol Parameter Min Max Unit
RESET tRW Reset pulse duration 10 us
2 ms
tRT Reset cancel (no};; .9)
{note 1.6.7) ms

Figure 5.5 RESET Timing

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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5.5 Power On/Off sequence

5.5.1 Power on Sequence

Power Supply On

Power On Reset

Delay 20ms

Registers setting
before power supply
startup(1)

STB Out
(0x11h command)

Delay 60ms
Display on
(0x29h command)

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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SHANGHAI TIANMA MICRO-ELECTRONICS TM022HDH26 V1.0
5.5.2 Power off Sequence

Normal Display

Display off
sequence

BLU OFF

Display off
(0x28h command)

STBIN
(0x10h command)

Power supply off

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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6 Optical Characteristics

Ta=25C
Item Symbol | Condition | Min Typ Max Unit | Remark
eT 60 70 -
. 6B 50 60 -
View Angles CR=10 Degree |Note 2
6L 60 70 -
6R 60 70 -
Contrast Ratio CR 6=0° 400 | 500 i Notet
Note3
Ton
. o Note1
Response Time Tor 25C - 20 30 ms Noted
_ X 0.245 | 0.295 0.345
White
y 0.274 | 0.324 0.374
Red X 0.556 | 0.606 0.656
e Note5
ightis| 0.277 | 0.327 0.377
Chromaticity Y Backlight is Note1
X on 0.294 | 0.344 0.394
Green
y 0.484 | 0.534 0.584
X 0.096 | 0.146 0.196
Blue
y 0.056 | 0.106 0.156
Note1
: . B B o
Uniformity U 80 %o Note6
NTSC -- 50 -- % Note 5
Luminance L 200 | 240 - cdim?  [Note
Note7

Test Conditions:
1. Vg =3.2V, [.=20mA (Backlight current), the ambient temperature is 25°C.

2. The test systems refer to Note 1 and Note 2.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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SHANGHAI TIANMA MICRO-ELECTRONICS TM022HDH26 V1.0
Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 minutes operation, the optical
properties are measured at the center point of the LCD screen. All input terminals LCD panel must

be ground when measuring the center area of the panel.

Photo detector ==

Field

TFT-LCD Module LCD Panel

Photo .
- . ﬁ Item detector Field

Contrast Ratio

The center of the screen §Ihygence SR-3A 1°

Chromaticity

Lum Uniformity
Response Time BM-7A 2°

Note 2: Definition of viewing angle range and measurement system.
viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Mormal line ®=90°

12 o'clock direction
g==0°

n'll‘: & 4
EL .-'l; I f/’
—Te
I __J-" Uq )\\} P
- 7
51_{&* '},-;FP__,-" /
'\-e,‘_‘““- _if-.:___.-

@
o

[
|
T y
= ° | L =N°
®=180 / | .- Active Area / ®=0

-

‘ FPC

" =270°
6 o'clock direction
Fig. 1 Definition of viewing angle

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS TM022HDH26 V1.0
Note 3:Definition of contrast ratio

Luminance measured when LCD is on the " White" state

Contrast ratio (CR) =
ontrast ratio (CR) Luminance measured when LCD is on the "Black” state

“White state “: The state is that the LCD should be driven by Vwhite.
“Black state”: The state is that the LCD should be driven by Vblack.

VVwhite: To be determined  Vblack: To be determined.

Note 4: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and
“Black” state. Rise time (TON) is the time between photo detector output intensity changed from
90% to 10%. And fall time (TOFF) is the time between photo detector output intensity changed from
10% to 90%.

(’White (TFT OFF) Black (TFT ON) White (TFT OFV

Photo detector output
(Relative value)

Ton

Note 5: Definition of color chromaticity (CIE1931)

Color coordinates measured at center point of LCD.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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Note 6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the

center of each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax

L------- Active area length W----- Active area width
L

NS/ - ; =

. L/6 L/ 3 L/ 3
I I e B
1_|_.,i ‘\1 b T |
i N/ NS o/ i
N |
e N A~
- [ k___) N NIV
m ! 1
N |
) A Y OO
T \_/ N
S _l

Fig. 2 Definition of uniformity

Lmax: The measured maximum luminance of all measurement position.

Lmin: The measured minimum luminance of all measurement position.

Note 7: Definition of Luminance:

Measure the luminance of white state at center point.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
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