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Bl GENERAL DESCRIPTION

FBS090AT00-NO1 is a TFT dot matrix LCD module.lt is composed of a PCBA,color-LCD
panel, driver IC, FPC and a backlight unit. The module display area contains 800x480 pixels. This

product accords with RoHS environmental criterion.

Bl LCM PARAMETER

Item Contents Unit Notes
LCD Type TFT TRANSMISSIVE / /
Viewing direction 6.0' CLOCK (TN) O' Clock /
PCBA Outside 224.0(W)*146.5(H)*11.7(T) mm /
LCM Outside Dimensions 211(W)*126.6 (H)*3.50(T) mm /
Active Area (WxH) 198.00(W)*111.70(H) mm /
Number of Dots 800x480 / /
Driver IC LT7689 / Vce=3.3V
Colors 16.7M / /
Touch Type G+G / /
Backlight Type 9*3=27LEDS / White / Vbl=18.6V
Backlight Luminance 350 cd/m2 /
Interface Type TBD TTL (RS232/RS485: NC) / 5PIN(2.54)
Input Voltage TBD 5.0V (12.0V: LP1 to LP2) \Y 2A
l SERAL CHARACTERISTIC
Item MIN Typical MAX Unit Notes
Operating Voltage 4.5 5.0 5.5 \Y VDD
Operating Current --- 400 --- mA 5V Power
Operating Temperature -20 25 70 °C /
Storage Temperature -30 25 80 °C /
Serial Baud rate 2400 9600 115200 bps Standards
Serial Output Leve 3.0 3.2 3.3 Vv H
Serial Input Leve 3.0 3.3 5.0 Vv H
Extend Flash 64M 128M 2G bits Nor/Nand
Display RAM - 128M - Bytes MCU
Flash Memory - 512K --- Bytes MCU
SRAM Memory - 256K --- Bytes MCU
MCU Frequency - 150M --—- Hz MCU
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B ABSOLUTE MAXIMUM RATINGS(TFT,3EPCBA)

Parameter Symbol Min Max Unit
Power for Circuit Driving VCC -0.3 4.6 Vv
Power for Circuit Logic IOVCC -0.3 4.6 \'
Input voltage Vin -0.3 VCC +0.3 \'
Operating temperature Top -20 70 C
Storage temperature Tst -30 80 C
Humidity RH / 90%(Max60C) | RH
B ELECTRICAL SPECIFICATIONS(TFT,dEPCBA)
Parameter Symbol Min Typ Max Unit
Power for analog/logic Vce -GND 2.65 3.3 3.6 Vv
I/O power supply IOVCC 1.65 3.3 3.6 V
Input Current ldd TBD TBD TBD mA
Input voltage ' H ' level Vih 0.710vVCC / IOVCC v
Input voltage ' L ' level Vil GND 0 0.310VCC Vv
Output voltage ' H ' level Voh 0.8I0VCC / IOVCC Vv
Output voltage ' L ' level Vol GND 0 0.210VCC Vv
l BACKLIGHT CHARACTERISTICS
Usingcondition:constantcurrentdrivingmethod (If=40mA(+/-10%)
ltem Symbol | Min Typ Max Unit Condition
Forward voltage Vf 9.0 9.6 9.9 Vv If=180mA
Luminance with LCD Lv -- 350 -- cd/m2 /
Number of LED / 9*3= 27 Pcs /
Connection mode S 3 Serial 9 Parallel / /
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Bl BLOCK DIAGRAM

DC(5.0V or
12V)

RS232

SD/UsSB

l PIN DESCRIPTION

Tt TXD/RXD
UART

PCBA
800RGB*480
RGB
8*%8*8
> Driver IC(LT7689) <:> Flash

CN1: RS232 or TTL UART (5PIN-2.54mm Use)

Pin.No Symbol DESCRIPTION
1 VDD Power Supply Voltage (5.0V+/-0.3V)
2 BUSY Not Defined
3 Dout TTL UART transmit data output (R9 NC for RS232)
4 Din TTL UART receiving data input (R9 NC for RS232)
5 GND Ground

CN2: RS232 or TTL UART (8PIN-2.5mm No Use)

Pin.No Symbol DESCRIPTION
1 VDD 5V Power Supply Voltage(Use 12V Change LP1 to LP2)
2 VDD 5V Power Supply Voltage(Use 12V Change LP1 to LP2)
3 BUSY Not Defined
4 Dout RS232 or TTL UART transmit data output
5 Din RS232 or TTL UART receiving data input
6 Din RS232 or TTL UART receiving data input
7 GND Ground
8 GND Ground
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CN3: RS485 (4PIN-2.0mm No Use)

Pin.No Symbol DESCRIPTION
1 VDD Power Supply Voltage (12.5V+/-0.3V)
2 GND Ground
3 RS485A RS485A transmit data output
4 RS485B RS485B receiving data input

CN4: USB Upgrade (Standard No use)

Pin.No Symbol DESCRIPTION
1 VDD Power Supply Voltage (5.0V+/-0.3V)
2 DM USB Data Terminal (Positive)
3 DP USB Data Terminal (Negative)
4 GND Ground
5 GND Ground

CN5: SD Upgrade (Standard Use)

Pin.No Symbol DESCRIPTION
1 DATD2 Data2
DATD3 : : :
2 (SS3) Chip selection signal
CMD :
3 (MOSI3) Data output signal
4 VCC SD Power Supply Voltage (3.3V+/-0.3V)
5 CLK Clock Signal
6 VSS Ground
DATO : :
7 (MISO3) Data input signal
8 DAT1 Data1
ON/OFF :
9 (SD_IN) Wake-up input

CN6: TFT (Standard Use)

CN7: CTP (Standard Use)

CN8: RTP (Standard No Use)

DEBUG: MCU Debug (Customers no use)

OTG: SD OR USB burn settings (L:SD Upgrade; H:USB Upgrade)

CN10:WIFI (No use)
CN11: Audio Speaker interface (No use)
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Bl OPTICAL SPECIFICATIONS

Item Symbol | Condition | Min Typ Max | Unit | Note
Response time Tr+Tf 6=0° - 20 40 ms /
Contrast ratio Cr B =0° - 500 - - /
: P o Ta=25C i i 0
Luminanceuniformity WHITE 80 ) /
d=0° - 60 - deg
o ©=90° - 50 - deg
Viewing angle range 0 /
®=180° - 60 - deg
®=270° - 60 - deg
X - 0.610 -
Red
y - 0.329 -
X - 0.299 -
Green 0=0°
CIE(x,y) y ©=0° - 0.567 - / /
chromaticity Blue X Ta=25°C - 0.143 -
y - 0.111 -
_ X - 0.308 -
White
y - 0.327 -
Definition of Viewing Angle 8 and ®
Normal:
6=0°
e @:900
®=180° / / ®=0°
9 O’clock Direction / ” / 3 O’clock Direction
o

®=270°

7

Viewing Direction: 6 O’clock Direction
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Bl TIMING CHARACTERISTICS

TBD

B TFT serial screen protocol table without master terminal

FIEHEE I R E W
£ | g (TFT SO (TFT BOMEIE)
m . me s
- WEE | gen | mem | me oay | FCE | URB | @ew mem| m8 || (RCE | wwE
(1Bytes)| (1Byte] | (1Byte) (2Bytes) |(4Bytes)| (1Bytes) ((1Bye)| (1Byte) | {2Bytes) | (4Bytes)
(1Bytes)
g?;g# Start | S0h nn CREC End Start | &0k m |Em\| crc Erd
?’?ﬁgg}# Start 2&h nin CRC End Start Bah nn ERE CRC End
~ XY, PNG| _
HigEEH | Start BFh nn orn CRC End Swart 8Fh nn & mE CRC Ercl
EFE | Star | 2 nn CRC End Sart | &h nn |{EM@E| crRC End
ﬁi:‘gﬁ e CRC | End | Stmrt | a4 o |{E®M@E| CRC End
= EEER | Start BZh nn CRC End Start 82h nn EME CRC End
T GIF Shimy | Start 88h nn CRC Emd Start B8h nm f§ mE| CRC End
E a
" EE'_?;IF Start 89h nn CRC Emd Start 83%h nm EmBE| crC End
=
BEEGE]| Star 8Eh i, 1 CRC End Start 8Eh 0 |Em®\| crC End
BrHEE | Start D8h nn CRC End Start D&h nn & " E CRC End
iEwEsh | Start DSh nn CRC End Start D3h nn ERmE| CRC End
m‘:ﬁ“ Start DEBh nn CRC End Start DBh nn EmE CRC End
]
SFEER-1| Start S0h nin ddd.d CRC End Start 20h nm = ™ B CRC End
X 1
lEﬁ?E Start 91h nn ddd.d CRC End Start F1h nn & ® B CRC End
e
ig:“ Start Bdh nn CRC End Start Edh Mn & m@E| CRC End
_ Start Adh nn CRC End Start Adh Mn EME CRC End
EE; ;E e ] Sart | AOh | Nn 31 CRC | End
g s o T Start A0h Mn ED CRC End
= %ﬁ;; Start Alh nn CRC Emd Start Alh Mn {&§ m@|E| CRC End
b Start AZh nn CRC End Start AZh nn =] CRC End
ﬁ HE T E AT Start AZh nn 31h CRC End
B ik jacs bo eh o) Start AZh nn 30h CRC End
k mﬁfd'ﬂ Start A3h nn CRC End Start Adh nmn E R H CRC End
Start 9Ct 00 CRC Emd Start 8Ch 00 {&§ m@|E| CRC End
i EWEDE Sart | 9ch | = EmE| CRC | san
BFTEE
B g i U=y ) Start 9Bh |ElFIC 31h CRC End
WIFsEEEET Start 9Bh |EF IC 30h CRC End
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& 2nR | EBSR | BE - CRCE | %8 | sl Bl | =8 B B CRCHE | &8
(1Bytes)( (1Byte) | {1Byte) (2Bytes) ((4Bytes)| (1Bytes) | 1Byte)( (1Byte) (1Bytes) (2Bytes) | (4Bytes)
(1Bytes)
HEL val
1= %E Start | BOh | mn | o E}“;'tis: RC | End | Start | BOh | nn |[m@| cRC | End
I - . Angle -
pretsim| Start | Bih | o Bes CRC | End Sart | Eih nmo [{EE®BE| CRC End
j_:l— k!
e ) 5 Angle,
- ' - r '
& HEEEE| Start | DCh | o Angle CRC End Start | DCh nn |{§ 8 E| CRC End
B |[—smesh] st | 98h nn | FFE | CRC | End | Sart | %8h o |[EEB| cRC End
. Start | S4h nn CRC | End Sart | 4h nmo [{EE®BE| CRC End
SERE -
i E . Value
: R T Start | h nn B | CRC End
BisEs Eﬁﬁgﬂ Start | 35h nin CRC | Erd Start | 35h nn |{& MB| CRC End
= Start | %6h | nn RC | End | Stat | %0 | o |EERE| cRC End
i B A
2 Value
R FRMEERES T Sart | 96h nn fer | CRC End
ggg Start | 37h nin CRC | Erd Start | S7h nn |{& MB| CRC End
=FE-1 Start Cih nin RG] CRC End Start Coh nn {Em@E| CrRC End
=K-? Start 1l nn G CRC End Start Cih nm ERE| CRC End
= =K-3 Start C2h nin E =l CRC End Start C2h nn {E®E| CRC End
T =4 Start C3h nn EfE CRC End Start 3 nni {ERE| CRC End
F ForlE-1 | start | Don nn Fr# | RC | End Sart | Doh nmo [{EE®BE| CRC End
o ZFE-2 | Stat | Din nn i@ | CRC End Start | Dih nn|f& M| CRC End
FoFERE-3 | Start | D2h nn i@ | CRC End Start | D2h nn [{&§ M| CRC End
FoEfE4 | start | D3k nn i@ | CRC End Start | D3h nn [{&§ M| CRC End
b, . e - .
) OnfOff | Stat | 5h 00/01/02| CRC | End Sart | @8h nmo [{EE®BE| CRC End
EfAlr ———
BrdtR | star | &7h g XY CRC End Start | &7h ERmE| CRC End
. BL BL
s ! ‘ & E - E
agye | BEMEE | Sar | BAn —— End Sart | BAh | oCo (@B ®E R End
RE On/Off | Start | BCh om0l | CRC | End Sart | BCh [o0m o |[{E M @| CRC End
REPBitT REPIBitT)
Wav =il Start | BSh +wava| crC | End Start | ESh [+WAVISE| & M B | CRC End
] .
o Start | E%h CRC | End Sart | E3h o ([Em|| ore End
FHIES | s | st | 9sh 00 CRC | End Sart | 9Ah o |(Em|| core End
Spas | agnies | Star | 98h nin CRC | Erd Start | 9Ah nno [{E®BE| CRC End
B8
¥, 1, O,
) et | Start | ach M, 5Wi(T| CRC | End Sart | 8Ch oo ([Em|| crRe End
igeE Bytes
i , I, O, H
e | start | EDH CRC | End Start | 80h [M.5W|{ERE| CcRC End

P/N: FBSO90AT00-NO1-SPEC Ver: 00




EEW R E X EWE W
ES i (TFT BOME) (TFT SOREE)
g e e
g e HYE | #8 popp. CRCH | &5 | E%F (B8 | =S EWE (RCHE | 98
(1Bytes)| (1Byte) | (1Byte) (2Bytes)|(4Bytes)] (1Bytes) |(1Byte)| (1Byte) (1Bytes) (2Bytes) | (4Bytes)
BN | mEE . - -
Start 8Bh CRC End Start 8Bh i mRRB CRC End
{55 [ElET
Reset . )
Start ECh CRC End Start BCh i) mRA CRC End
" LT7689
=] Start | CFh nin Xy CRC | End Start | DFh nn ({48 &| CRC End
B Sart | Eoh nn CRC | End | Smrt | ECh nn ({8 B @| CRC End
ZnEmE | Sart | Eih nn CRC | End Sart | Eth nn (B & CRC End
wOEE | Sart EZh nn CRC End Start E*h nn B &E| CRC End
@E'L Start | E3h nin CRC End Start E3h mm |EES| CR End
B
g=ldm | sant | Ean nn CRC | End | 5wt | Edh nn ({8 B @| CRC End
S EER] Sart | ESh nn CRC End Start ESh mm |EAB| CRC Erid
Em@m Start EEh nn CRC End Start Ech nin mARE| CRC End
g=vER | sam | Emn nn CRC | End | 5wt | E7h nn ({8 B @E| CRC End
soldER | sart | Esh nn CRC | End | Swrt | ESh nn ({8 B @| CRC End
EEER | St | Eon nn CRC End Start E3h mm |EAB| CRC Erid
N -
& gi&ﬁm Sart | Eth nn CRC | End Start | Eéh nn|f§E & CRC End
& .
LB _ - ,
= B Start EEh nn CRC End Start EBh nn B &E| CRC End
@ﬁ Smrt | ECh nin CRC End Start ECh mm |EAS| CRC End
B
Sh=5R] Sart | EDh nn CRC End Sart | EDh nn (fE B &H| CRC End
=@ sart | En nn CRC | End | Swmrt | EEh nn ({8 B @E| CRC End
WIE=F Start | EFh nn CRC End Start EFh nn (fEAHE| CRC End
S fhhRq Sart | Fon nn CRC | End | 5wt | FOh nn ({8 B @| CRC End
;quﬂmygl Sart | Fih nn CRC | End | Smrt | Flh nn (@B E| CRC End
%.ﬁﬁjglﬁfj Sart | Fah nn CRC | End | S@mrt | FZh nn (@B E| CRC End
oRE Sart Fih nn CRC End Start Fih nn B #E| CRC End
Bk | Sat | Rk nn CRC | End | Smrt | Fdh nn({EEE| CRC End
HEE | Sart | FSh nin CRC End Smrt | FSh nn (fE B | CRC End
Shne | Sart F&h nn CRC End Start Feh nin R ®E| CRC End
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FEWREE FIEREW
E 3 I (TFT BOMEY (TFT ROMAZLE)
& R/
. M | ewm | msw | me gopy | CFCH | 6N | 06E mem | mE | _ | CRCE | GHE
(1Bytes)| (1Byte} | (1Byte) (2Bytes)|(4Bytes)|(1Bytes) 1Byte) | (1Byte) (1Bytes) (2Bytes) |(4Bytes)
Start | Adh | 00 CRC | End | Start | Adn nn | B@l CRC End
- ASCIl +
= e g ETHETFRE Start | Adh m o aE CRC End
¥ L ASCIl +
i ET CRES Start | Adh nn | B @ CRC Erd
2 +HE
m’ﬁiﬁm Start | ASh | 00 CRC | End | Start | ASh nn |E B @l CRC End
Bt | Start | BER RC | End | Start | BER 00 5-;::_;” CRC End
BON ¥al
0 | paes | s | o RC | End | Start | BFR :1: :' EEAl R End
Infi, (42
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B INSPECTION CRITERION

Sampling Method

Unless otherwise agreed upon in writing, the sampling inspection shall be applied to the
Customer’s incoming inspection.

1 Lot size: Quantity per shipment lot

2 Sampling type: Normal inspection , single sampling

3 Inspection level: II

4 Sampling table: MIL-STD-105D

5 Acceptable Quality Level(AQL): Major=0.65 Minor=1.5

Inspection Method

1) Ambient Condition:

a. Temperature: Room temperature 25+5C

b. lllumination: Single fluorescent lamp non-directive(300 to 700 Lux)
2) Viewing distance

The distance between the LCD and the inspector’ s eyes shall be at least 30-50cm.
3) Viewing Angle

The inspection shall be conducted within normal viewing angle range.

)

@/Q Light Source

Major Defect

Classification

No Items Inspection Standard of defects
1.No display
2.Display abnormally
All . . ,
) 3.Missing vertical, horizontal segment
1 functional .
defects 4.Short circuit
5. Back-light no lighting, flickering and abnormal
lighting.
Jng Major
2 Missing | Missing component

Outline Overall outline dimension beyond the drawing is not
dimension | allowed.

4 linearity | No more than 1.5%
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Cosmetic Defect

Classification

No Items Inspection Standard of defects
For dark/white spot, j -
Clear Spot, | size ® is defined (_ I '
Black Spot, | as ®=(x+y)/2 | X
. g
white Spot,
defect )
Pinhole Size(mm) Acceptable Qty
1 . Minor
Foreign ®<0.15 Ignore
Particle,
po|arizer 0.15<®=<0.20 2
Dirt 0.20<®<0.30 1
TP Dirt
®>0.30 0
Defie: Width W
Length L
(line defect) . )
Black and Width(mm) Length(mm);Acceptable Qty
2 | White line W=0.03 Ignore Minor
Polarizer 0.03<W=0.0 L<3.0; N<2
scratch ) <0.05 T T
0.05<W=0.1 L=<2.0; N<2
0.1<W Define as spot defect
/
Dim Spots Size(mm) Acceptable Qty
Circle
<0.2 I
3 shaped and =0 gnore Minor
dim edged 0.20<®=<0.40 2
defect
elecs 0.40<®<0.60 1
®>0.60 0
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No

Items

Inspection Standard

Classification

(4 )Usual surface cracks (TP Glass defect)

X(mm)

Z(mm)

<6.0

Disregard

) Crack (Cracks tend to break are not allowed.)

of defects
(1) Chips on corner (A:LCD Glass defect)
. T
“xTr’,«“ - | X(mm) | Y(mm) | Z(mm)
i L e g Disregar
R e I
Z;_..J"":M; -~
Notes: S=contact pad length
Chips on the corner of terminal shall not be allowed to
extend into the ITO pad or expose perimeter seal.
(2) Chips on corner (TP Glass defect)
\ K\“ //{ X(mm) | Y(mm) | Z(mm)
<3.0 <3.0 Disregar
\ <3. <3. g
b l —
( 3 )Usual surface cracks (LCD Glass defect)
Glass
defect _
4 TP Minor
defect
X(mm) Y(mm) Z(mm)
<3.0 <Inner border line of the seal Disregard
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Bl RELIABILITY

NO. TEST ITEM CONDITIONS

1 High Temperature Storage 80°C; 72hrs

2 Low Temperature Storage -30°C; 72hrs

3 HighTemperature Operation 70°C; 72hrs

4 Low Temperature Operation -20°C; 72hrs

5 High Temperature and HighHumidity Operation 50°C, 90% RH; 120 hrs

6 Thermal shock(Storage) QOOC(O'?S;EZ& "S(O.SHr)
NOTE:

1. All judgement of display are performed after temperature of panel return to room temperature.
2. Display function should be no change under normal operating condition.

3. Under no condensation of dew.

4. WE only guarantee the above 6 test items, and without guarantee the others.

l PRECAUTIONS

Handing Precautions

(1) The display panel is made of glass and polarizer. As glass is fragile, it tends to become or
chipped during handling especially on the edges. Please avoid dropping or jarring. Do not
subject it to a mechanical shock by dropping it or impact.

(2) If the display panel is damaged and the liquid crystal substance leaks out, be sure not to get
any in your mouth. If the substance contacts your skin or clothes, wash it off using soap and
water.

(3) Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary. Do not touch the display with bare hands. This will stain the
display area and degraded insulation between terminals (some cosmetics are determined to
the polarizer).

(4) The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully. Do not touch, push or rub the exposed polarizers with
anything harder than an HB pencil lead (glass, tweezers, etc.). Do not put or attach anything
on the display area to avoid leaving marks on. Condensation on the surface and contact

with terminals due to cold will damage, stain or dirty the polarizer. After products are tested
at low temperature they must be warmed up in a container before coming is contacting with
room temperature air.

(5) If the display surface becomes contaminated, breathe on the surface and gently wipe it with
a soft dry cloth. If it is heavily contaminated, moisten cloth with one of the following solvents

- Isopropyl alcohol

- Ethyl alcohol

Do not scrub hard to avoid damaging the display surface.

(6) Solvents other than those above-mentioned may damage the polarizer. Especially, do not
use the following.

- Water
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- Ketone

- Aromatic solvents

Wipe off saliva or water drops immediately, contact with water over a long period of time
may cause deformation or color fading. Avoid contacting oil and fats.

(7) Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is
accelerated by water droplets, moisture condensation or a current flow in a high-humidity
environment.

(8) Install the LCD Module by using the mounting holes. When mounting the LCD module make
sure it is free of twisting, warping and distortion. In particular, do not forcibly pull or bend the
I/O cable or the backlight cable.

(9) Do not attempt to disassemble or process the LCD module.

(10) NC terminal should be open. Do not connect anything.

(11) If the logic circuit power is off, do not apply the input signals.

(12) Since LCM has been assembled and adjusted with a high degree of precision, avoid
applying excessive shocks to the module or making any alterations or modifications to it.

- Do not alter, modify or change the shape of the tab on the metal frame.

- Do not make extra holes on the printed circuit board, modify its shape or change the
positions of components to be attached.

- Do not damage or modify the pattern writing on the printed circuit board.

- Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector.
- Except for soldering the interface, do not make any alterations or modifications with a
soldering iron.

- Do not drop, bend or twist LCM.

Storage Precautions

When storing the LCD modules, the following precaution is necessary.

(1) Store them in a sealed polyethylene bag. If properly sealed, there is no need for the dessicant.
(2) Store them in a dark place. Do not expose to sunlight or fluorescent light, keep the
temperature between 0° C and 35° C.

(3) The polarizer surface should not come in contact with any other objects. (We advise you to
store them in the container in which they were shipped).

Others

Liquid crystals solidify under low temperature (below the storage temperature range) leading to
defective orientation or the generation of air bubbles (black or white). Air bubbles may also be
generated if the module is subject to a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns, the
display patterns may remain on the screen as ghost images and a slight contrast irregularity
may also appear. A normal operating status can be regained by suspending use for some time.
It should be noted that this phenomenon does not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from destruction
caused by static electricity etc., exercise care to avoid holding the following sections when
handling the modules.

- Exposed area of the printed circuit board.

-Terminal electrode sections.
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