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1. Summary

1.1 General Description

This is a 12.1 inch a-Si TFT-LCD module with Normal- Black technology. It is composed of a TFT-LCD
panel, a driver circuit, FPC, PCB, Bezel, and a LED backlight unit.

1.2 Features

» Ultra-wide viewing angle.
* High luminance.

* Long LED life time.

*  Wide temperature range.
* Interface: LVDS 6/8 bits.

» Acquisition product for UL62368-1/CSA C22.2 No. 62368-1-14.

» Compliant with the European RoHS Directive (2011/65/EU) and Delegated Directive (2015/863/EU,
Amending Annex Il of 2011/65/EU).

Tianma Microelectronics Co., Ltd. 1
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2. General Specifications

Feature Spec Unit
Size 12.1 inches
Resolution 1024x768
Pixel Pitch 0.240 (H) x 0.240 (V) mm
TFT Active Area 245.76 x 184.32 mm
Display Spec Technology Type a-Si
Pixel Configuration R.G.B Vertical Stripe
Display Mode SFT, Normally Black
Surface Treatment Anti-Glare
Viewing Direction All Direction
Mechanical LCM (W x H x D) 260.5x203x9.5 mm
Characteristics | Weight 557 g
Luminance Typ:1300 cd/m2
Optical Contrast Ratio Typ:1000:1
Characteristics | NTSC Typ:72 %
Viewing Angle 88/88/88/88(SFT) degree
Interface LVDS 6/8 bits
Electrical Color Depth 16.7 Million color/262 Kilo color color
Characteristics _ LCD:800
Power Consumption Backlight:9660 mw
Table 2.1 General TFT Specifications
Tianma Microelectronics Co., Ltd. 2
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3. Input/Output Terminals
3.1 CN1 Pin assignment (LCD Interface)

Connector Information

Connector type FI-SEB20P-HFE(JAE)
Matching connector FI-S20S, FI-SE20-ME(JAE)

Table 3.1.1 Connector information

Pin No. | Symbol /10 Function Remark

1 Vce P 3.3V power supply

2 Vcce P 3.3V power supply

3 GND P Ground

4 GND P Ground

5 DO- I Negative LVDS differential data input

6 DO+ [ Positive LVDS differential data input

7 GND P Ground

8 D1- [ Negative LVDS differential data input

9 D1+ I Positive LVDS differential data input

10 GND P Ground

11 D2- [ Negative LVDS differential data input

12 D2+ I Positive LVDS differential data input

13 GND P Ground

14 CLK- I Negative LVDS differential clk input

15 CLK+ [ Positive LVDS differential clk input

16 GND P Ground

17 D3- [ Negative LVDS differential data input

18 D3+ [ Positive LVDS differential data input
6-bit / 8-bit input select for LVDS interface.

19 MODE ! High or Open: 8bit Low: 6bit. Defalut H
Scan direction control

20 SC I Defalut H
(High or Open: Normal Low: Reverse)

Table 3.1.2 Pin Assignment for LCD Interface

Note1:l---Input, O---Output, P--- Power/Ground
Note2: All of the GND Pins should be connected to the system ground.

MTIANMA TREREX
XOMEF VYIANNVYILEN
PCB ) o
SC=H SC=L

Tianma Microelectronics Co., Ltd. 3
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3.2 CN2 Pin assignment (Back Light)

Connector Information

Connector type SM10B-SHLS-TF(LF)(SN)(JST)

Matching connector SHLP-10V-S-B(JST)

Table 3.2.1 Connector information

Pin Symbol 110 Description Remark
1 NC N This pin should be open
2 NC N This pin should be open
3 LEDCA1 P Cathode 1

4 LEDA1 P Anode 1

5 LEDA2 P Anode 2

6 LEDC2 P Cathode 2

7 LEDC3 P Cathode 3

8 LEDA3 P Anode 3

9 LEDA4 P Anode 4

10 LEDC4 P Cathode 4

Table 3.2.2 Pin Assignment for Back Light Interface

Note1: P--- Power; NC--- Not connected.

Tianma Microelectronics Co., Ltd. 4
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4. Absolute Maximum Ratings

Item Symbol MIN MAX Unit Remark
Vin -0.3 5 \ Note1
Input voltage
VLVDS -0.3 5 Vv Note2
Operating Temperature Top -30 80 C -
Storage Temperature Tst -40 90 C -
- <95 % Ta<40°C
Relative Hurnidit -- <85 % 40C<Tasb0C
Notan A RH - <55 % | 50°C <Ta<60C
-- <36 % 60°C <Ta<70C
- <24 % 70°C<Ta<80°C
Absolute Humidity AH -- <70 g/m? Ta>80C
Table 4.1 Absolute Maximum Ratings
100
= 80
o
£l &
| €
E|l v .
2l © Operating Range
| 5 40
>| &
=1 Y
=
& 20
-40 -20 0 20 40 60 80 100
Temperature('C)

Table 4.2 Absolute Maximum Ratings chart

Note1: Input voltage include MODE,SC,VCC.

Note2: Including LinkO+/-, Link1+/-, Link2+/-, Link3+/-,CLKIN+/-.

Note3:Ta means the ambient temperature. It is necessary to limit the relative humidity to the specified
temperature range. Condensation on the module is not allowed.

Note4:The absolute maximum rating values of this product are not allowed to be exceeded at any times. A
module should be used with any of the absolute maximum ratings exceeded, the characteristics of the
module may not be recovered, or in an extreme condition, the module may be permanently destroyed

Tianma Microelectronics Co., Ltd. 5
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5. Electrical Characteristics
5.1 DC Characteristics for Panel Driving
VCC=3.3V,GND=0V, Ta=25"C

Item Symbol | MIN TYP MAX Unit Remark
Power supply Voltage VDD 3.0 3.3 3.6 \%
Power supply ripple Vp-p - - 200 mV
Power supply current IDD - 240 270 mA
LCD power consumption P - - 800 mwW
Gate On Voltage VGH - 23 - V
Gate On Voltage VGL - -7 - V
Differential input voltage |Vid| - - - mV
Power For Analog Circuit | AVDD - 12.5 - \%
Logic Input  |-O"1evel | viL 0 - 0.3VvDD | mV
Voltage | ighlevel | ViH | 0.7vDD - VDD mV
Inrush current i i Poweron =
Irush 1 A 470us

Table 5.1.1 Operating Voltages

5.2 DC Characteristics for Backlight Driving

Ta=25C
Item Symbol Min Typ Max Unit Remark
Forward Current Voltage
(per string) VE 18.9 21 224 \Y
Forward Current(per string) I -- 115 120 mA
Backlight Power W _ 9660 _ mw
Consumption BL
LED life time - 80000 100000 - Hrs

Table 5.2.1 LED Backlight Characteristics

Note 1: The figure below shows the connection of backlight LED.

Note 2: Optical performance should be evaluated at Ta=25"Conly.

Note 3: If LED is driven by high current, high ambient temperature & humidity condition, The life time of LED
will be reduced.

Note 4:Operating life means brightness goes down to 50% of initial brightness. Typical operating life time is
estimated data.

LED AIH  o—DHDHDFDFDD-D—o LD C1)

LED A2t o—DHDFDFDFDFD-B— Lep cee

LED A3+ o—DDHDHDHDFDHD—o  LED 03¢

LED A4t o—DHDFDFDFDFDD— LED C4o
NC o -0

Figure 5.2.1 LED connection of backlight

Tianma Microelectronics Co., Ltd. 6
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Industrial Display Module

5.3 Recommended Power ON/OFF Sequence

ON OFF ON
VCC 3.0V £
Note /
ov

10us < Tr < 50ms

Toff > 50ms

Display signals* /OO """"""""""""" OO\

Function signals gy
Note2

VALID period

Oms <t <35m¢g Oms <t <35ms

Figure 5.3.1 Power On/off sequence

Note1:If there is a voltage variation (voltage drop) at the rising edge of VCC below 3.0V, there is a
possibility that a product does not work due to a protection circuit.

Note2: Display signals (DO+/-, D1+/-, D2+/-, D3+/- and CLK+/-) and function signals (DPS, FRC
and MSL) must be set to Low or High-impedance, except the VALID period (See above
sequence diagram), in order to avoid the circuitry damage.

If some of display and function signals of this product are cut while this product is working,
even if the signal input to it once again, it might not work normally. If a customer stops the
display and function signals, VCC also must be shut down.

LED driver board

Mote?
Display signals,
Function

signals WaLlD pariod

LED backlight; OM /

Note1: These are the display and function signals for LCD panel signal processing board.
Note2: The backlight should be turned on within the valid period of display and function signals, in
order to avoid unstable data display.

Tianma Microelectronics Co., Ltd. 7
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5.4 LCD Module Block Diagram

CN1
Drivers(source)
Timing signal
Display data
Timing
::> j> Controller
5 o>
o TFT-LCD
c
c
o]
Power | ©
L
> A
3
-— o ~
Power O O U]
Supply |~ .
Ciriﬂi!; i 1> Drivers(gate)
LED
CN2 2 o
A1 @ % ______ @ ]ﬁ
C1
F #
g G—
C2
A #
g F—
C3
C4

Figure 5.4.1 LCD Module Block Diagram

Note1: Relations between GND (Signal ground and LED driver ground) and FG (Frame ground) in the LCD
module are as follows.

GND-FG Connected

Note2: GND and FG must be connected to customer equipment’s ground, and it is recommended that these
grounds be connected together in customer equipment.

Tianma Microelectronics Co., Ltd. 8
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Timing Characteristics
6.1 LVDS interface AC characteristics

“Parameter Symbol Min. Typ. Max. | Unit | Condition
Referto input timing table for
Clock frequency FLWVCLK 25 - 85 MHz each display resolution.
Clock Period TLWCLK | 11.76 - 40 nsec
Clock high time TLVCH - 4/(T* RXFCLK) - ns
Clock low time TLVCL - 3T RAFCLK) - ns
Input data skew margin TRSKM - - 0.25 Ul | VCC_IF=1.8V wio S5C
Strobe width TSW 0.5 - - Ul
1 data bit time ul : 17 SR B
Position 1 TPOS1 £.25 0 0.25 Ul
Position 0 TPOS0 | 0.75 1 1.25 Ul
Position 8 TPOS6 1.75 2 2.25 Ul
Position 5 TPOS5 | 2.75 3 3.25 Ul
Position 4 TPOS4 | 3.75 4 4.25 ul
Position 3 TPO33 | 475 5 5.25 Ul
Paosition 2 TPOS2 5.75 5] 6.25 Ul
Table 6.1.1 LVDS interface AC characteristic
L 1/ FLVCLK K
'I I Ll T Ll T I L) 1 I
CLKIN +-CLKIN- I [ [ [ I |
I [N [ [ I |
_I | [N [ [ 1T [ 1 L
I
DATA —:— 3 —. 4 1 T 2 T 3 i —1 —
(LinkN+-LinkN-, 1 =
No123) ' A H R T T
™~ ~
—
~ ~
2 +200mV | 'ﬁl
| |
I
TSw :: Trskm
I | |
] ,' :
: < -200mV | |
: 1ul !

F3

-

Table 6.1.2 LVDS Data Skew

Trvek = 1/F Lverk

Ryxvth
CLKIN+ - CLKIN- / /
RxvrL
Llnkn+ _ L|nk' _\xFvam X Ry X Rxvti X Rivrn X Rivru X Rty X Rxvrn ; :
n =0 s 1 ,2 s 3 4 kRX\ITL RXVTL kRX\/TL RX\!TL RXVTL RXVTL RXV'[L

R Tros:

]

Troso

W,

Tross

Tross

N/

Tross

N

Tross

Teos2

Table 6.1.3 Clock and Data Input Timing Diagram

Tianma Microelectronics Co., Ltd. 9
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Industrial Display Module

6.2 Data Input Timing Parameter Setting
DE mode for 1024RGBx768

Parameter Symbol Min. Typ. Max. Unit Remark
CLK Frequency l/tc 50.34 50.66 80 MHz | 19.74ns(typ.)
Display area thd 1024 CLK
Horizontal . . - 21.477 - us 46.561 kHz
Period time th
DE 1084 1088 1332 | CLK (typ.)
I Display area tvd 768 H
Vertica
- 16.666 - ms
(One frame) | Period time tv 60.0Hz (typ.)
774 776 1001 H
Table 6.2.1 Data Input Timing Parameters
6.3 LVDS Interface Timing Characteristics
6.3.1 LVDS Input Data Format 8-bit LVDS VESA
CLKIN+ \ /
CLKIN- / \
Link0+/- < RO ¥ GO >< R5 >< R4 >< R3 >< R2 >< R1 X RO Y GO >
Link1+/- <G1 B1XBO><GS><G4><GS><G2><G1/ B1>
Link2+/-<52 DEX-X-XBS><84><B3XB2 DE>
Link3+/- <R6 - ><B7><Bs>< XGGXR?XRG - >

Figure 6.3.1

6.3.2 LVDS Input Data Format 6-bit LVDS VESA

CLKIN+

CLKIN-

8-bit LVDS data map

LinkO+/-

(o

>

A
(=]

)

Linkl+/-

(=

G)
%

9}
N}

@

B1

\._‘_/

Link2+/-

(=2

=< >

> > > T TS

w

> > >

w
N

)

Figure 6.3.2

LVDS data map

Tianma Microelectronics Co., Ltd.
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6.4 LVDS Input Timing Format

Wy |l}g_b| W
L 1{LFTJLHJLFFUIIUIIU_TIUIT
51 INVALID —i- VALID rlr INVALID 'i
o OO0

I
1 2 1023 1024

- : —
DE i ‘
thd(1024C1LE) |
th(1088CLE)
! !
i i
i i
i ]
! |
Vertical timing i i i
i INVALID i i VALID | INVALID |
i = | -
DATA | .r | e P]. '].
= :—:———\\————l—l—
: 12 767 768! '
i W i :
= [ U LT |
— : — — — — — — i
! . txd(765H) '!
! tw(TT6H)

Figure 6.4.1 Recommended input timing of LVDS transmitter

Notel: DATA = R0-R7, GO-G7, BO-B7

Tianma Microelectronics Co., Ltd. 11
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7. Optical Characteristics

Item Symbol | Condition | Min Typ Max Unit Remark
oT 80 88 -
0B 80 88 -
View Angles CR=10 Degree [Note2,3
oL 80 88 -
BR 80 88 -
Contrast Ratio CR 6=0° 800 1000 -- Note 3
Ton
Response Time 25C -- 25 35 ms  |Note 4
Torr
X 0.256 | 0.306 | 0.356
White Note 1,5
y 0.284 | 0.334 | 0.384
X 0.582 | 0.632 | 0.682
Red 0.284 | 0.334 | 0.384 Note 1.5
y ot . . .
Chromaticity Backlight is
X on 0.248 | 0.298 | 0.348
Green Note 1,5
y 0.578 | 0.628 | 0.678
X 0.104 | 0.154 | 0.204
Blue Note 1,5
y 0.006 | 0.056 | 0.106
Luminance Uniformity U - 75 80 % Note 6
NTSC 65 72 - % Note 5
Luminance L 1000 1300 cd/m? |Note 7

Table 7.1 Optical Parameters

Test Conditions:
1. Ir= 115 mA/LED, and the ambient temperature is 25°C.

2. The test systems refer to Note1 and Note2.

Tianma Microelectronics Co., Ltd. 12
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Industrial Display Module

Note1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 Minutes operation, the optical
characteristics are measured at the center point of the LCD screen.

Photo detector —
Field

500m

TFT-LCD m
1 LCD Panel

A

The center of the screen

Fig1. Measurement Set Up

Note2: Definition of viewing angle range and measurement system. Viewing angle is measured at the center
point of the LCD .

Normal line &=90° o
8=p=0° 12 o'clock direction

|
|

®=180° 1o ©=0°
|

~ FPC

" p=270°
6 o'clock direction

Fig2. Measurement viewing angle

Note3: Definition of contrast ratio
Luminance measured when LCD is on the " White" state
Luminance measured when LCD is on the "Black" state

Contrast ratio (CR) =

Note4: Definition of Response time
For SFT LCM, the response time is defined as the LCD optical switching time interval between “White” state
and “Black” state. Rise time (T,) is the time between photo detector output intensity changed from 10% to 90%.
And fall time (Ts) is the time between photo detector output intensity changed from 90% to 10%.

Tianma Microelectronics Co., Ltd. 13
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Elack White Elack
g 100%%
oo S0%%
—
=
(4]
5
= 1024
xT
T Ts

Fig4. Response Time Testing(SFT)

Note5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig.5). Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax
Lmax: The measured Maximum luminance of all measurement position.

Lmin: The measured Minimum luminance of all measurement position.

L----—-- Active area length; W----- Active area width

o L
N L/3 L/3 ‘
b
x) L> /
o
. ;- (Y ‘)

= ) . /
(49
3
. f) Y )

_ / /

Fig5. Luminance Uniformity Measurement Locations(9 points)

Note7: Definition of Luminance:

Measure the luminance of white state at center point.

Tianma Microelectronics Co., Ltd. 14
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8. Reliability Test

No Test Item Condition Remarks
High Temperature _ . IEC60068-2-2
1 Operation Ta = +80°C,240 hours GB2423.2
Low Temperature _ . IEC60068-2-1
2 | operation Ta =-30C, 240 hours GB2423.1
High Temperature _ . IEC60068-2-2
3 Storage Ta = +90°C, 240 hours GB2423 2
Low Temperature _ . IEC60068-2-1
4 Storage Ta =-40°C, 240 hours GB2423 1
Storage at High
5 |Temperature and Ta = +60°C, 90% RH max,240hours IEC60068-2-78
o GB/T2423.3
Humidity
Start with cold
temperature,
6 Thermal Shock (non-|-30°C 30 min~+80°C 30 min, End with high
operation) Change time:5min, 100 Cycle temperature,
IEC60068-2-
14,GB2423.22
C=150pF,R=330Q,9 point/panel
Air:x15KV,5times;

7 |ESD Contact:+8KV,5times 55311(;%%;1-22
(Environment:15C~357C, )
30%RH~60%RH.86Kpa~106Kpa)

8 Vibration Test (Non |5~100HZ, 19.60m/s2 1min/cycle IEC60068-2-6

Op) 120times Per X/Y/Z GB/T17626.6

9 Mechanical Shock [539m/s2, 11ms IEC60068-2-27

(Non Op) Stimes +X. Y. #Z GB/T2423.5

Table 8.1 RA test condition

Note1: Ts is the temperature of panel’s surface.
Note2: Ta is the ambient temperature of sample.

Note3: Before cosmetic and function test, the product must have enough recovery time, at least 24 hours at room
temperature.

Note 4: In the standard condition, there shall be no practical problem that may affect the display function. After the
reliability test, only guarantee the operation of the product, but don’'t guarantee all of the cosmetic specification.

Tianma Microelectronics Co., Ltd. 15
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9. Mechanical Drawing
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Figure 9.1 Mechanical Drawing

Tianma Microelectronics Co., Ltd.
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10. Packing Instruction

No Item Model (Material)] Dimensions(mm) | Weight(Kg)| Quantity Remark
1 | LCMmodule | p1210XGF1IMA00 | 260.5x203x9.5 0.557 10
2| Partition broad Corrugated paper 271%x215 0.032 2
3 | Anti-static Bag LD-PE 435x325x0.05 0.015 10
4 EPP-Bottom EPP 430%390%140 0.116 1
S EPP-Top EPP 430%90x40 0.017 1
6 Carton Corrugated paper 433x395x310 1.068 1
7 | Total weight 6.985 Kg5 %
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FORTEC

GROUP

Our company network supports you worldwide with offices in Germany, Austria, Switzerland, the UK and the USA.

For more information please contact:

FO RTEC FORTEC Elektronik AG | Augsburger StralRe 2b | 82110 Germering
+49 89 894450-0

GROUP info@fortecag.de | www.fortecag.de

FORTEC FORTEC

INTEGRATED POWER

FORTEC Power GmbH | Lise-Meitner-StraBe 3 | 64560 Riedstadt
+49 6158 8285-0
weborder@fortec-power.de | www.fortec-power.de

FORTEC Integrated GmbH | Augsburger Stral3e 2b | 82110 Germering
+49 89 894363-0
info@fortec-integrated.de | www.fortec-integrated.de

FO RTE‘ Autronic Steuer- und Regeltechnik GmbH | Siemensstral3e 17

EGYPT 74343 Sachsenheim
+49 7147 24-0
FORTEC Electronic Design and Solution Egypt SMLC | Linx Business Park vertrieb@autronic.de | www.autronic.de

Unit B318 | Smart Village | Giza Governorate
info@fortec-integrated.de | www.fortec-integrated.de

FORTEC FORTEC

CZECH REPUBLIC UNITED STATES

FORTEC Czech Republic s.r.o. | Pratelstvi 275 | 330 02 Dysina FORTEC United States, Corp. | 87 Raynor Avenue Unit 1 | Ronkonkoma
+49 89 894363-0 NY | 11779 | +1 6315804360

info@fortec.cz | www fortec.cz info@fortec.us | www.fortec.us

FORTEC FORTEC

SWITZERLAND UNITED KINGDOM

FORTEC Switzerland AG | BahnhofstraBe 3 | 5436 Wiirenlos FORTEC Technology UK Ltd. | Osprey House | 1 Osprey Court

+41 44 7446111 Hinchingbrooke Business Park | Huntingdon | Cambridgeshire | PE29 6FN
info@fortec.ch | www.fortec.ch +44 1480 411600

info@fortec.uk | www.fortec.uk
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