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1.Summary 
 

This is a 6.97 inch LTPS-TFT-LCD (Thin Film Transistor Liquid Crystal Display) module with normal-black technology. 

It is composed of a TFT-LCD panel, LCD Driver IC with T-con integrated, POL,FPC, cover glass and a LED backlight 

unit.  

 

2.General Specification 
 

Items Specification Remark 

Diagonal Size 6.97 inch -- 

Resolution 1080 x RGB x 1920 -- 

Active Area(mm) 86.832X154.368 -- 

Pixel Pitch (mm) 80.4x80.4 -- 

Pixel Configuration R.G.B. Vertical Stripe -- 

Technology Type LTPS -- 

Display Mode Normally Black -- 

Landscape or Portrait Portrait -- 

Surface Treatment (Top Polarizer) Hard Coating -- 

Interface Mipi -- 

Color Depth 16.7M -- 

Dimension (H x V x D) (mm) 172x99.5x2.36 Note1 

Weight (g) 85.46g Note2 

 
Table 2.1 General TFT Specifications 

 
Note1: The dimensions do not include the length of FPC, screw and component height etc.. For detail dimension, 

please refer to the module outline drawing. 

Note2: The weight does not include the weight of protective film. 
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3.Input / Output Terminals  
Connector type: OK-10F040-04 

Pin No. Symbol I/O Description 

1 ID(GND) I Ground 

2 NC N No connection 

3 NC N No connection 

4 NC N No connection 

5 NC N No connection 

6 GND P Ground 

7 TP_RESET I reset pin for touch 

8 TP_I2C_SDA I/O I2C interface data pin for touch 

9 TP_I2C_SCL I I2C interface clock pin for touch 

10 TP_INT O Touch screen interrupt line 

11 NC N No connection 

12 LED_K3 P LED Cathode 

13 LED_K2 P LED Cathode 

14 LED_K1 P LED Cathode 

15 LED_A P LED Anode 

16 NC N No connection 

17 NC N No connection 

18 VSN P Power Supply, -5.5V 

19 VSP P Power Supply, 5.5V 

20 NC N No connection 

21 IOVCC P Power Supply, 1.8V 

22 RESET I Reset pin for display 

23 TE O Tearing Effect output signal 

24 LEDPWM O LCD backlight control. 

25 GND P System ground 

26 D2P I Positive MIPI_DSI Data differential signal input pin (Data Lane 2) 

27 D2N I Negative MIPI_DSI Data differential signal input pin (Data Lane 2) 

28 GND P System ground 

29 D1P I Positive MIPI_DSI Data differential signal input pin (Data Lane 1) 

30 D1N I Negative MIPI_DSI Data differential signal input pin (Data Lane 1) 

31 GND P System ground 

32 
CLKP I Positive MIPI_DSI clock differential signal input pin  

33 
CLKN I Negative MIPI_DSI clock differential signal input pin 

34 GND P System ground 

35 D0P I/O Positive MIPI_DSI Data differential signal input pin (Data Lane 0) 

36 D0N I/O Negative MIPI_DSI Data differential signal input pin (Data Lane 0) 

37 GND P System ground 

38 D3P I Positive MIPI_DSI Data differential signal input pin (Data Lane 3) 

39 D3N I Negative MIPI_DSI Data differential signal input pin (Data Lane 3) 

40 GND P System ground 



               TL070VVGP04-00 

INDUSTRIAL DISPLAY MODULE 

 

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 5 
 

 

I/O definition: I---Input, O---Output, P---Power/Ground, N---No connection 

Table 3.1.1 Pin Assignment for LCD Interface 

 

 

4.Absolute Maximum Ratings 
The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit 

 

Parameter Symbol 

Values 

Units Notes 

Min Max  

  LCD Analog Voltage 

VSP 4.5 6.3 V 
 

VSN -6.3 -4.5 V 
 

  LCD I/O Voltage IOVCC 1.65 1.95 V 
 

  LED Current ILED - 30 mA 
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5.  Electrical Characteristics 
 

5.1 Electrical Characteristics 

Parameter Symbol 

Values 

Units Notes 

Min Typ Max 

LCD Input Analog
 Voltage 

VSP-Vs
s 

5.4 5.5 5.6 V 
 

VSN-Vs
s 

-5.6 -5.5 -5.4 V 
 

LCD Logic I/O Vo
ltage 

IOVCC-
Vss 

1.7 1.8 1.9 V 
 

LED Input Current ILED - 
 

16.5 mA 
 

“H” Level Input V
oltage 

VIH 
0.7x
IOV
CC 

- 
IOV
CC 

V 
 

“L” Level Input Vo
ltage 

VIL VSS - 
0.3xI
OVC
C 

V 
 

“H” Level Output 
Voltage 

VOH 
0.8x
IOV
CC 

- 
IOV
CC 

V 
 

“L” Level Output 
Voltage 

VOL 0.0 - 
0.2xI
OVC
C 

V 
 

LCD 
Power 
Consu
mption 

 

Nor
mal 

PN - 0.211  W 
Notes

1 

Sle
ep 
 in 

PD - 824  uW 
 

BL
U 

PB - 971 1005 mW 
Notes

2 

Notes:  
 (1) The specified current and power consumption are under the conditions at VSP = 5.5V,VSN=-5.5V,I
OVCC = 1.8V, T = 25°C, and fv = 60 Hz, at white pattern at no touch mode 
The specified current and power consumption are under the conditions at VSP = 5.5V,VSN=-5.5V,IOVC
C = 1.8V, T = 25°C, and fv = 60 Hz, at R/G/B pattern (MAX) 
 (2) LED Backlight assumptions:19.6V（Type), 49.5mA. (7S3P LED Total Input  ) 
(3)Vss=GND 
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5-2. Logic Power Consumption  

Parameter Symbol 
Values 

Units Notes 
Typ Max 

Normal Mode 

IIOVCC 35  mA 

White Pattern 
(no touch) 

IVsp 15  mA 

IVsn 12  mA 

Sleep Mode 

IIOVCC 30  uA 
 

IVsp 20  uA 
 

IVsn 120  uA 
 

 

5.3 DC Characteristics for Backlight Driving 

 

Parameter Symbol 

Values 

Units Notes 

Min Typ. Max 

LED Current ILED - 16.5*3 - mA 7S3P 

LED Forward Voltage VLED 18.9 19.6 20.3 V 7S3P 
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5.4 SIGNAL TIMING SPECIFICATIONS（TBD） 

 

ITEM SYNBOL UUNITIT 

LCD Frame Rate - 60 Hz 

Timing 

DCLK 

Frequency fCLK 
131.7

（Uncompressed） 
MHz 

Period Tclk 
 

ns 

Horizontal 

Horizontal 
total time 

tHP 1119 tCLK 

Horizontal 
Active 
time 

tHadr 1080 tCLK 

Horizontal 
Pulse 
Width 

tHsync 4 tCLK 

Horizontal 
Back 
Porch 

tHBP 18 tCLK 

Horizontal 
Front 
Porch 

tHFP 17 tCLK 

Vertical 

Vertical 
total time 

tvp 1962 tH 

Vertical 
Active 
time 

tVadr 1920 tH 

Vertical 
Pulse 
Width 

tVsync 4 tH 

Vertical 
Back 
Porch 

tVBP 22 tH 

Vertical 
Front 
Porch 

tVFP 16 tH 

B Bit  Rateit Rate 
TX 

SPD(MBPS) 
790.2 Mbps 

Pixel  Format 24 
Data 

bit/pixel 

Lane 4 Lane 
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5.5  MIPI Data&CLK Line Impedance   

(1) MIPI Interface Timing Sequence  
(a) MIPI interface DC characteristic： 

 

 
 

MIPI DC Diagram 
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(b) MIPI Timing Characteristics 

 



               TL070VVGP04-00 

INDUSTRIAL DISPLAY MODULE 

 

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 11 
 

 



               TL070VVGP04-00 

INDUSTRIAL DISPLAY MODULE 

 

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 12 
 

 



               TL070VVGP04-00 

INDUSTRIAL DISPLAY MODULE 

 

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 13 
 

 

 



               TL070VVGP04-00 

INDUSTRIAL DISPLAY MODULE 

 

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 14 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



               TL070VVGP04-00 

INDUSTRIAL DISPLAY MODULE 

 

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 15 
 

(2)Reset Input Timing 
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5.6 Recommended Power Sequence  

5.6.1 Power sequence  
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Figure 1 Interface power sequence 

Note：AVDD=VSP,AVEE=VSN,VDDI=IOVCC 
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6.Optical Characteristics 

Test Conditions: 

1. The ambient temperature is 25℃.  

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.      

 

    

 

Item Symbol Condition Min Typ Max Unit Remark 

Viewing Angle 

θU 

CR >10 
0/90/180/270 

 

80 -- -- 

° Note2 
θD 80 -- -- 

θL 80 -- -- 

θR 80 -- -- 

Contrast Ratio CR Vertical,25℃ 800 1000 -- -- 
Note 1,3 

 

Response Time Tr+Tf 25℃ -- -- 30 ms Note1、4 

Chromaticity 

White 
X 

CIE1931-XYZ 

0.280 0.310 0.340 

-- 
Note1、5 

Y 0.293 0.323 0.353 

Red 
X 0.601 0.631 0.661 

Y 0.298 0.328 0.358 

Green 
X 0.254 0.284 0.314 

Y 0.571 0.601 0.631 

Blue 
X 0.128 0.158 0.188 

Y 0.022 0.052 0.082 

NTSC  70 -- % 

Luminance L 25℃ 340 420 -- cd/m2 Note1、7 

Uniformity White  75% 80% -- % Note1、6 

500mm 

Photo detector 

Field 

LCD Panel 
TFT-LCD Module 

The center of the screen 
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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)。 

 

Note 3:  Definition of contrast ratio 

 

“White state “: The state is that the LCD should drive by Vwhite. 

“Black state”: The state is that the LCD should drive by Vblack. 

Vwhite: 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%. 

 

Note 5:  Definition of color chromaticity (CIE1931) 

Color coordinates measured at center point of LCD. 

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 
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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. 
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7.Reliability Test 
Contents of Reliability Test 

No Test Item Test condition Criterion 

1 High Temperature Storage Ta = +80℃, 240 hours GB/T 2423.2-2008 试验 Bb 

2 Low Temperature Storage Ta = -30℃, 240 hours GB/T 2423.1-2008 试验 Ab 

3 High Temperature Operation Ta = +70℃, 240 hours GB/T 2423.2-2008 试验 Bb       

4 Low Temperature Operation Ta = -20℃, 240 hours GB/T 2423.1-2008 试验 Ab 

5 

High Temperature & 

Humidity Operation 

(operational) 

Ta = +60℃, 90% RH max,240 hours GB/T 2423.3-2016       

6 
Thermal Shock 

(non-operational) 
-30℃ 30 min~+80℃ 30 min, Change 

time:5min, 20 Cycle 
GB/T 2423.22-2012 试验 Na    

7 

Vibration Test Packing 

condition 

(non-operational) 

Frequency: 5-20-200HZ 

PSD：0.01-0.01-0.001 Total:0.781g2/HZ, 

x/y/z per 30min 

GB/T 4857.23-2012      

8 ESD (operational) 

C=150pF,R=330Ω,5point/panel 
Air:±8Kv,5times; 
Contact:±4Kv,5times 

(Environment:15℃~35

℃,30%~60%.86Kpa~106Kpa) 

GB/T 17626.6-2006      

9 Package Drop Test 
Height: 60 cm,1 corner, 3 edges, 6 

surfaces 
GB/T 4857.5-1992    

Note1:  Ta is the ambient temperature of samples. 

Note2: Before cosmetic and function test, the product must have enough recovery time, at least 2 hours at room 

temperature. 
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8.Mechanical Drawing 

 

Y
G

T
1
-0

0

L
C

M
+

C
T

P

C
h
e
n

 H
u

iX
u

a
n

L
i Q

io
n
g
F

e
n

g

Z
h

o
u
 S

e
n

T
L

0
7
0

V
V

G
P

0
4
-0

0

L
i J

u
n
Q

in

R
G

B

D
O

T
S

 D
E

T
A

IL

(If=
3

*1
6

.5
m

A
 / V

f=
1

9
.6

V
 T

Y
P

)

2

1

P
ro

te
c
tiv

e
 film

ID
(G

N
D

)

S
y
m

b
o

l

L
C

M

1234567891
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

N
o

.
R
E
V

D
C
/E

C
 N

U
M

B
E
R

D
E
S
C
R
IP

T
IO

N
D
A
T
E

S
Y
M

2
0
2

1
.0

8
.0

9

Y
G

T
1
-0

0
N
E
W

 IS
S
U
E

2
0
2
1
.0

8
.0

9

S
U

S
3
0

4
 T

=
0

.1
5
m

m

xxx
xx

xxxxx

xxx
xx

xxxxx
(L

C
M

)

N
C

G
N

D

T
P

_
R

E
S

E
T

T
P

_
I2

C
_
S

D
A

T
P

_
I2

C
_

S
C

L

T
P

_
IN

T

N
C

L
E

D
_

K
3

L
E

D
_

K
2

L
E

D
_

K
1

L
E

D
_

A

N
C

N
C

V
S

N

V
S

P

N
C

IO
V

C
C

R
E

S
E

T

T
E

L
E

D
P

W
M

G
N

D

 D
2

P

D
2

N

G
N

D

D
1

P

D
1

N

G
N

D

C
L

K
P

C
L

K
N

G
N

D

D
0

P

D
0

N

G
N

D

D
3

P

D
3

N

G
N

D

N
C

N
C

N
C

xxx
xx

xxxxx
(B

L
)

xxxxx
xxxxx

xxxxx
xxxxx

(L
C

M
)

xxxxx
xxxxx

(B
L
)

A
K

1
K

2
K

3

A
K
1

K
2

K
3

2
0
2

1
.0

8
.0

9

2
0
2

1
.0

8
.0

9

2
0
2

1
.0

8
.0

9

Q
R

 C
o

d
e

0
.0

8
0

4

0.0804

L
E

D
 C

IR
C

U
IT

L
E

D
 K

1

0
.0

2
6
8

J
I

H
F

G
D

C
E

B
A

12

K
L

M
N

3
rd

 A
N

G
L
E

U
N

IT

S
C

A
L
E

P
A
G

E

A
P
P
R

O
V
E
D

:

D
E
S
IG

N
E
D

:

C
O

N
T
R

O
L
 D

IM
E
N

S
IO

N
:

R
E
F
E
R

E
N

C
E
 D

IM
E
N

S
IO

N
:

P
R

O
D

U
C

T
 N

U
M

B
E
R

:

P
A
R

T
 N

A
M

E
:

D
R

A
W

IN
G

 N
U

M
B
E
R

:

M
E
T
E
R

IA
L
 N

U
M

B
E
R

:

1
2

1
3

1
4

(     )

345679 81
0

1
1

J
I

H
F

G
D

C
E

B
K

L
M

N
A

121
2

1
3 345679 81
0

1
1

1
4

1
 : 1

m
m

1
 / 1

2
D

 R
e
v
.

3
D

 R
e
v
.

M
E
 C

H
E
C

K
E
D

:

E
E
 C

H
E
C

K
E
D

:

N
O

T
E

S
:

1
.L

C
M

 D
IS

P
L

A
Y

 T
Y

P
E

: L
T

P
S

 T
F

T
;C

T
P

: In
-ce

ll
2

.L
C

M
 D

R
IV

E
 IC

: IL
I7

8
0

7
S

3
.V

IE
W

 D
IR

E
C

T
IO

N
: A

ll
4

.O
P

E
R

A
T

IO
N

 T
E

M
P

E
R

A
T

U
R

E
: -2

0
°C

~
+

7
0

°C
 S

T
O

R
A

G
E

 T
E

M
P

E
R

A
T

U
R

E
: -3

0
°C

~
+

8
0

°C
5

.C
O

V
E

R
 G

L
A

S
S

 M
A

T
E

R
IA

L
: P

a
n

d
a

 M
N

2
2

8
 G

la
ss

6
.S

U
R

F
A

C
E

 H
A

R
D

N
E

S
S

: ≥
8
H
(7
5
0
g
)

   S
U

R
F

A
C

E
 T

R
E

A
T

M
E

N
T

: A
F

 C
o

a
tin

g
7

.U
N

M
A

R
K

E
D

 T
O

L
E

R
A

N
C

E
: ±

0
.2

8
.L

C
M

 C
O

N
N

E
C

T
O

R
:

O
K

-1
0

G
M

0
4
0

-0
4

9
.R

E
Q

U
IR

E
M

E
N

T
 O

N
 E

N
V

IR
O

N
M

E
N

T
 P

R
O

T
E

C
T

IO
N

: Q
/S

0
0

0
2

L
E

D
 K

2

L
E

D
 K

3

L
E

D
 A

8
6

.8
3
(L

C
D

 A
.A

)
(6

.0
9
)

8
7
.3

3
±
0
.1

5
(C

O
V

E
R

 V
.A

)
5
.8

4

9
9
.5

0
±
0
.1

(C
O

V
E

R
 O

.D
)

154.37(LCD A.A) (8.83)

154.87±0.15(COVER V.A) 8.58

172.00±0.1(COVER O.D)

5.00±0.5

8
9

.3
3

±
0

.1
5

7.68160.07±0.1578.49±0.5

1
1

.9
2
±
0

.5

0.50MAX

2
-R

7
.0

0

5
.5

0 3.00

4
.8

4
?

2
.4

0
±
0

.1
5

(77.36)

(1
1

.9
2
)



               TL070VVGP04-00 

INDUSTRIAL DISPLAY MODULE 

 

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 24 
 

9. Packing Instruction  
 

9.1 Packaging Material (Per Carton ) 

No Item Model (Materiel) Dimensions(mm) 
Unit 

Weight(Kg) Quantity Remark 

1 LCM TL070VVGP04-00 172*99.5*2.36mm 0.0855 54  

2 Tray PET 356*256*13.0 0.125 30  

3 EPE MBZ-ZZML1 336*246*6 0.01 6  

4 EPE MBZ-ZZM15 375*275*10 0.021 4  

5 EPE MBZ-ZZM16 250*280*12 0.017 2  

6 Carton X18A 395*290*315 0.98 1  

7 ESD bag JD13 400*520 0.042 3  

8 Total Weight 9.65kg±10% 

 

9.2.Packaging Specification and Quantity 

 



               TL070VVGP04-00 

INDUSTRIAL DISPLAY MODULE 

 

Revision: 1.0 TIANMA MICROELECTRONICS CO., LTD 25 
 

9.3 stack placement 

5555

5 5 5 5

5555

5 5 5 5
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10. Precautions for Use of LCD Module 

10.1 Handling Precautions 

(1) The display panel is made of glass. Do not subject it to mechanical shock by dropping it, etc. 

(2) If the display panel is damaged and the liquid crystal fluid inside it leaks out be sure not to get any in your 

mouth. If the fluid comes into contact with your skin or clothes promptly wash it off using soap and water. 

(3) Do not apply excessive force to the display surface or the bezel since this may cause the color tone to vary. 

(4) The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle the 

polarizer carefully. 

(5) If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If it is still 

not completely clear use a moist cloth with one of the following solvents: 

 － Isopropyl alcohol 

  

 Solvents other than those mentioned above may damage the polarizer. Specifically, do not use the following: 

 － Water 

 － Ketone  

 － Aromatic solvents 

(6) POL surface temperature shall not exceed 95℃ when the product is used or tested. 

(7) The storage or use environment must not contain an acid or base environment. for example,NH3,SO2… 

(8) Do not attempt to disassemble the LCD Module. 

(9) If the logic circuitry is powered off, do not apply the input signals. 

(10) To prevent destruction of the module by static electricity, be careful to maintain an optimum work environment. 

(11) Be sure to ground your body when handling the LCD Modules. 

(12)  Tools used for assembly, such as soldering irons, must be properly grounded. 

(13) To reduce the amount of static electricity generated, do not conduct assembly or other work under very low 

humidity conditions. 

(14) The LCD Module is covered with a film to protect the display surface. Be careful when peeling off this 

protective film since static electricity may be generated. 

 

10.2 Storage precautions 

(1) When storing the LCD modules avoid exposure to direct sunlight or to the light of fluorescent lamps. 

(2) The LCD modules should be stored within the rated storage temperature range. If the LCD modules will be 

stored for a long time, the recommend condition is: 

Temperature: 15 ~ 35 degree C (or at least Temp. 10 ~ 40 degree C / Humidity 25% ~ 75%), for National Std. 

recommendation 

(3) The LCD modules should be stored in a room without acid, alkali or other harmful gases. 

 

10.3 Transportation Precautions 

The LCD modules should not be dropped or subject to violent mechanical shock during transportation. Also they 

should avoid excessive pressure, water, high humidity and direct sunlight. 
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11.Contact Us 
 
 ASIA  

Tianma Microelectronics Co., Ltd. Shanghai Tianma Microelectronics Co., Ltd. 

No.88, Daxin Road, Tianma Building,  
Nanshan District, Shenzhen, China 

No.889, Huiqing Road,  
Pudong New District, Shanghai, China 

TEL：+86-755-3635 1000  TEL：+86-21-6265 1888  

 

Shanghai AVIC Optoelectronics Co., Ltd. Chengdu Tianma Microelectronics Co., Ltd. 

No.3388, Huaning Road,  
Minhang District, Shanghai, China 

No.88, Tianyuan Road,  
West Hi-tech Zone, Chengdu, China 

TEL：+86-21-34074600 TEL：+86-28-85300300 

 

Xiamen Tianma Microelectronics Co., Ltd. Tianma Japan Co., Ltd. 

No.6999, West Xiangan Road,  
Xiangan District, Xiamen, China 

Shin-Kawasaki Mitsui Building West Tower 28F1-1-2, Kashimada, 
Saiwai-ku, Kawasaki, Kanagawa, Japan 

TEL：+86-592-3758888 TEL：+81-44-330-9933 

 

Tianma Microelectronics Korea Co. Ltd. Tianma Taiwan Office 

805 Geumgokdong, Mido plaza,  
168 ,Seongnam-daero, Bundang-gu, 
Seongnam-si,Gyeonggi-do,Korea 

6F-1, No.1249, Zhongzheng Road.,  
Taoyuan City, 330, Taiwan 

TEL：+82-31-717 8770 TEL：+886-3-3562660 

 

 Europe 

Tianma Europe GmbH  

Add: Peter-Müller-Str. 22,  
40468, Düsseldorf, Germany  

TEL：+86-21-34074600 
 
 

 

 North America 

Tianma America, Inc. Detroit Office 

Address：13949 Central AVE Chino, CA 91710, USA 755 W. Big Beaver Road, Suite 1110 Troy, MI 48084 

TEL：+86-21-31021888 TEL：+1 909-590-5833 

 


