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1.Module Classification Information
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@ |Brand : WINSTAR DISPLAY CORPORATION
@ |Display Type : F—=TFT Type, J—>Custom TFT
® |Display Size : 10.1” TFT
@ |Model serials no.
@ Backlight F—CCFL, White T—LED, White
Type : S—LED, High Light White Z—Nichia LED, White
. A—Transmissive, N.T, IPS TFT Q—Transmissive, Super W.T, 12:00
LCD Polarize - .
Type! C»Transm.lss.lve, N. T, 6:00; R—>Transm1.ss1.ve, Super W.T, O-TFT
Temperature F»Transm.lss.lve, N.T,12:00 ; V—Transmissive, Super W.T, VATFT
® range/ Gray I»Transmlssn./e, W. T, 6:00 W—Transmissive, Super W.T, IPS TFT
] K— Transflective, W.T,12:00 X—Transmissive, W.T, VATFT
Scale Inversion .. L
Direction L—Transmissive, W.T,12:00 Y—Transmissive, W.T, IPS TFT
N—Transmissive, Super W.T, 6:00 |Z—Transmissive, W.T, O-TFT
A TFTLCD F : TFT+CONTROL BOARD
B : TFT+SCREW HOLES+CONTROL BOARD Gt TFT+ SCREW HOLES
® |C : TFT+ SCREW HOLES +A/D BOARD H: TFT+D/V BOARD
D : TFT+ SCREW HOLES +A/D BOARD+CONTROL BOARD |l : TFT+ SCREW HOLES +D/V BOARD
E : TFT+ SCREW HOLES +POWER BOARD J : TFT+POWER BD
Resolution:
A | 128160 | B | 320234 | C | 320240 | D | 480234 | E | 480272 | F | 640480
G | 800480 |H | 1024600 | | | 320480 | J | 240320 | K| 800600 | L | 240400
M | 1024768 | N | 128128 | P | 1280800 | Q | 480800 |R | 640320 | S| 480128
T | 800320 | U |8001280 |V | 176220 |W | 1280398 | X | 1024250 | Y | 1920720
Z | 800200 |2 |1024324 | 3 |7201280 | 4 (19201200| 5 | 1366768 | 6 | 1280320
© |D: Digital L ' LVDS M:MIPI
Interface:
N. [Without control board A |[8Bit B 16Bit H [HDMI
I [I2C Interface R |RS232 S SPI Interface U |USB
TS:
N |Without TS T |Resistive touch panel | C |Capacitive touch panel (G-F-F)
@ | G |Capacitive touch panel (G-G) C1 | Capacitive touch panel (G-F-F)+OCA
C2 |Capacitive touch panel (G-F-F)+OCR G1 | Capacitive touch panel (G-G)+OCA
G2 |Capacitive touch panel (G-G)+OCR B | CTP+GG+USB
@ |Version: X:Raspberry pi
@3 |Special Code #:Fit in with ROHS directive regulations
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00 : Salescode 0 : Version
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2.Summary

TFT 10.1" is a color active matrix TFT LCD using amorphous silicon TFT’s (Thin Film

Transistors) as an active switching devices. This module has a 10.1 inch diagonally measured
active area with WUXGA resolutions (1920 horizontal by 1200 vertical pixel array). Each pixel
is divided into RED, GREEN, BLUE dots which are arranged in vertical stripe and this module
can display 16.7M colors.
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3.General Specifications

Item Dimension Unit
Size 10.1 inch
Dot Matrix 1920(H) X RGB X 1200(V) dots
Module dimension 231.40 x152.3 x 9.1 Max mm
Active area 216.8064(H) x 135.504(V) mm
Pixel pitch 0.11292(H) x 0.11292(V) mm
LCD type TFT, Normally Black, Transmissive
Interface 2ch-LVDS
Driver IC FL5893DA or equivalent
Viewing Angle 80/80/80/80
Aspect Ratio 16:10

Backlight Type

Normally White (Blue LED with QD)

With /Without TP

Without TP

Surface

Glare

*Color tone slight changed by temperature and driving voltage.
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4.Absolute Maximum Ratings

Item Symbol Min Typ Max Unit
Operating Temperature TOP -20 — +70 T
Storage Temperature TST -30 — +80 T

Note: Device is subject to be damaged permanently if stresses beyond those absolute

maximum ratings listed above
1. Temp. =60°C, 90% RH MAX. Temp.>60°C, Absolute humidity shall be less than 90% RH

at 60°C
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5.Electrical Characteristics

5.1. Typical Operation Conditions (At Ta =25 °C))

Item Symbol Min Typ. Max. Unit Unit
VDDIN 3.0 3.3 3.6 Vv
Power Supply Voltage
VRP - - 300 mV Ripple
Power Supply Current IDD - 300 360 mA
Note 1
Power Consumption PLCD - 1 1.2 W
Rush current IRUSH - - 3.0 A Note 2

Notes : 1. The supply voltage is measured and specified at the interface connector of LCM.

The current draw and power consumption specified is for VDDIN=3.3V, Frame rate fV=60Hz

and Clock frequency = 80MHz. Test Pattern of power supply current
a) Typ : Mosaic 8 x 6 Pattern(LO/L255)

b) Max : skip subPixel(L255)

IR - * 82 » 2

P D 2 = ® P B2 @

2. The duration of rush current is about 2ms and rising time of Power Input is 1ms(min)
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5.2. Backlight Driving Conditions

Parameter Symbol Min. Typ. Max. | Unit | Note
Supply voltage of LED backlight VL 26.0 29.0 33.0 V | Note 1
Current for LED backlight IL - 200 - mA

LED life time - 50,000 - - Hr | Note2

Note 1 : There are 1 Groups LED

WA N N A A R RN

N
WSO
R
VI—ED+ O o mwow "_OVLED'

Y

B

N T T T T Y

PR
CIRCUIT DIAGRAM(LED 4%10=40 DIES)

Note2:Ta=25 C

Note 3 : Brightness to be decreased to 50% of the initial value
Note 4 : The single LED lamp case

WF101INTYA4LNNO#000 FUH H25H



6.Interface timing Parameter and

AC/DC Parameter

The 10.1” is operated by the DE only

Tablel. LVDS Timing Parameter

Parameter Symbol Vi V‘I%I}Laj.e NEM Unit
DCLK Frequency Fdclk 74.5 77.56 85 MHz
Horizontal display area Thd 960 DCLK
HSYNC period time Th 989 1040 1248 DCLK
Horizontal Blank THB 29 80 288 DCLK
HSYNC pulse width Thp 2 10 255 DCLK
HSYNC back porch thbp 3 6 255 DCLK
HSYNC Front porch thfp 24 64 260 DCLK
Vertical display area Tvd 1200 H
VSYNC period time Tv 1243 1243 1560 H
Vertical Blank TVB 43 43 360 H
VSYNC Pluse width Tvp 4 4 20 H
VSYNC back porch Tvbp 20 20 255 H
VSYNC front porch Tvfp 19 19 260 H
Frequency fv - 60 - Hz
Hsync HBP HAdr j HFP

VAdr

VFP
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<Table 2. LVDS AC Timing Specification>

_ Ratin _
signal | Symbol — m_"" — Unit
Clock Freguency CLK Rarcik 20 - 100 MHz
Clock Period Rtk 10 - 50 ns
1 data bit time Ul - 17 - Rt
Clock high time CLK TuwcH 4 i
Clock low time Twer 3 W
Position 1 Trosi -0.25 0 0.25
Position 2 Trosz 075 - 1.25
Mosition 3 Tross 0.75 1 125
Position 4 Tross 1.75 - 235
Position 5 Tross 1.75 2 235
Position 6 Tross 275 - 385
Position 7 Trost 275 3 3.25
Position 8 DATA Tross 375 - 475 I
Position 9 Trosa 375 I} 425
Position 10 Tros1o 475 - 525
Position 11 Trosti 475 5 525
Position 12 Trosiz 575 - 625
Position 13 Trosia 575 6 625
Position 14 Trosia 675 - 725
Input eye width Tevew 05 - -
Input eye border Tex - - 025
PLL wake-up time TenPLL - - 150 us
: Rirews = 1/ Rurcike i
. 5
\ Tiven | Tuve, |
) | lll
:f’ 5 | :
CLKP - CLKN /.' \ulr\ /I o
| ! &
: | [ [ [ " 1 ,: . L o RxWTH
T s s s s S s s
] S— A — — — —' — —r —)
Fos! had Lo P - | | i E i
poss | ] P P i i b i
o —— . o : : P :
POEE |# LI 1 1 [ 1
POST ¥ H i i : : i
POEE | [} 1 1
Fosa N P !
POS1D # -
POE n ] :
POE12 N H
POE13 * J
POS14 1
I
_________ —_— = R¥VTH
DxP -DxN qm———————- :_ —_——— 0V
—— i —————— - = RXVTL
T, X |
TEX
EYEW |
|
1 Ul l*:
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RSTB & STEYB

LVDS clock : "
I n
Internal clock |_' |:!|— :I |rl1|
<Table 3. LVDS DC Timing Specification>
VS| = VESRX = VISP = IV Temp = Ta;
Appilcalbie
Itemi Symbiol Condlflon . Tvo. oL Unitt Pin
Cperaing vVoliage VODI | External Supply 3.0 3.3 3E v VDD
Cperaing Voliage VDDRX | Extemal Supply 3.0. 33 EX V_| WBDRX
Cperaing Vokage vDDP | Extemal Supply 30 3.3 3.6 W YODS
Cperaing Voliage VDD PFM | Extemal Supply 3.0 3.3 3.6 V| VDE_PFM
Cperaing Voliage VDD OTP | Extemal Supgly 8.0 8.25 B.S V_|voD CTF
Cperaing Vokage VSP__ | External Supoly 5 - 6.4 v vap
Cperaing Voliage VEN | External Supply 54 - = W VSN
Cperaing Vollage VIS0 | Bulll-in Power Supply 1.5 v V15D
Cperaing Voliage VISD R | Bull-in Power Supply 15 ¥ | V50 RX
Cperaing Voliage VRSP | Bulll-in Power Supply 45 - B v VRSP
Cperaing Vokage VRSN | Bullt-in Power Supply -£.0 - 4.5 W WRSN
Cperaing Voliage VRNL | BuUll-in Power Supply 25 W VRNL
Cperaing Volage VGMPHO | Bull-in Power Supply 43 - 5E V_| VGEMPHD
Cperaing Voltage VEMPMO | Bult-in Power Suppiy 22 3.7 ¥ | VGMPMO
Cperaing Vollage VEMPLO | Bullt-in Power Sunply 0.1 - 1.6 V| VGMPLO
Cperaing Volage VGMNHO | Bull-in Power Supply 5.8 - 43 V_| VGMNHD
Cperaing Voltags VEMNMO | Bullt-in Powsr Suoply -3.7 -2.2 ¥ | VGMNMO
Cperaing Voliage VEMNLD | Bullt-in Power Sunply 15 - 0.1 V| VGMHNLD
Cperaing Voliage VGH | Bullt-in Power Supply 7 25 V VEH
Cperaing Voliage VGL | Bullt-n Power Supply 145 - 7.5 [ ViEL
Cperaing Voliage VCOM | BUlll-in Power Supply 150 - 0.75 N | WCOM
- W _ =R
Input High-level Vottage = 0.8VDD! VD! V| riertace
. " _ =0
Input Low-evel voitage ViL WSS DEVDDI [ W | o
=]
Output High-Hevel Voltage |  VoH | VDDI=3.0V, 10L=1ma DLAVDOL | — VDI v I'rt;'r-sll"e
o=u]
Output Low-level voltage | VoL | VDDI=3.0V, 1OL=1m WSS - | D2voDl | v |.,t;,,_;.5
. 4 - ]
Input Leakage Curreni I ViN=VDDI or DERD -1.0 - 1.0 A | ptertace
Differential Ingut hign R, o1 v VDS
threshaold voltage | V=12 ' Intertace
Diferantial Input low (Note 1) VDS
treshald voliage Ram =] V| interrace
Imput vaoliage range - LVDS
singled-end] Fawn | [NOE1) L VDD-1.0 | V| jrreeace
Differential Input common VDS
Moted ;
o woitaae Feucu  |(NOET) 0.6 12 |24V |i2 | ¥ | peerane
VDS
Differential Ingut voltage fwi] | (Notet) 0.2 0.4 0.6 V | ifertace
Difterential Input leakage VDS
i V.. |[MNotel) 10 10 UA | e
Cutput Vollage Deviaflen |  AwS | Ta=25"C - TBD |  TBD m_| Source Pad
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<Table 4. LVDS DC Timing Specification>

Single end signals

DxN

GNDVSSRX

x __

Roves ————f—————H=—————— _4|_|;’_|_ -

DxP \ Al _
I R
) 4

xNCM

Differential signals

>RyvrH: high

<RH: low

The current consumed by whole IC (bare die) with internal power system:

Rating
Item Symbol Condition Min. Tvp. Max. Unit

Display _Currenl IDDIO TBD

(Digital)
Display Current IDDP T8D - TBD - uA

(Analog)

VDD_PFM=VDDRX=VDDP=VDDI=3.3V,
Standby ISS Internal Power, - TBD - uA
During Ta temperature

Note: The current is DC characteristic of a “Bare Chip”.
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7.Power Sequence

oD WD T D F

o | CortLare

l

Fapn By Mmas 2o

ST el O L

2

P8 B B

:

g}
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8.0ptical Characteristics

Item Symbol Condition. Min | Typ. | Max. | Unit | Remark
Response time Tr+Tf 6=0°. ®=0° - 30 35 .ms Note 3
Contrast ratio CR At olptlmlzed 700 | 900 - - Note 4

viewing angle
Wx 0.235 | 0.285 | 0.335 -
Color | \hite 0=0°, =0 Note
Chromaticity Wy 0.277 | 0.327 | 0.377 | - 2,6,7
OR 70 80 -
ror oL 70 | 80
Viewing CR=10 Deg. | Note 1
angle oT 70 80 -
Ver.
oB 70 80 -
Brightness - - 400 | 500 - cd/ma | Center of
display
Uniformity (8)) - 70 - - % Note 5
NTSC Ratio NTSC - 100 - 120 % Note 8
Ta=25+2C

Note 1: Definition of viewing angle range

Normal line

0 =>p=0
Py 12 O’clock direction
=Py @):90"
Cba// GL/»—?%\/ ‘ e

. N
/.
©.=90" % \/ O =90
\ _ “Active Ar&V
LCD Panel

Do 290
6 O'clock direction
Fig. 8.1. Definition of viewing angle

Note 2: Test equipment setup:

After stabilizing and leaving the panel alone at a driven temperature for 10 minutes, the
measurement should be executed. Measurement should be executed in a stable, windless,
and dark room. Optical specifications are measured by Topcon BM-7 or BM-5 luminance
meter 1.0° field of view at a distance of 50cm and normal direction.

Photo detector

Normal line

6 =p=0

T 12 O’c\oﬁck direction
500mm b;=90

s /
©.=90 — < B: =90
/A/ctive Arec/
LCD Panel

/
D 5 =90
6 O'clock direction
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Fig. 8.2. Optical measurement system setup

Note 3: Definition of Response time:

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

Display
Data White(TFT OFF) | Black(TFT ON) | White(TFT OFF)

100%
90%

(anje aAneRY)
ndjno Jo3023p 0304

10%
0%

Note 4: Definition of contrast ratio:
The contrast ratio is defined as the following expression.

Luminance measured when LCD on the "White" state
Luminance measured when LCD on the "Black" state

Contrast ratio (CR) =

Note 5: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (reference the picture in below). Every
measuring point is placed at the center of each measuring area.

Luminance Uniformity (U) = Lmin/Lmax x100%

L = Active area length

W = Active area width

Fig 8.3. Definition of uniformity

Note 6: Definition of color chromaticity (CIE 1931)
Color coordinates measured at the center point of LCD

Note 7: Measured at the center area of the panel when all the input terminals of LCD panel
are electrically opened.
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Note 8: Definition of Color of CIE Coordinate and NTSC Ratio

G area of RGB triangle X 100%
area of NTSC triangle
NTSC Ratio= 111.02%
X - {
R 0.686 0.306
G 0.221 0.738
B 0.146 0.053
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9.Interface

9.1. TFT LCD MODULE

Pin No. Symbol | Description
1-5 NC No connection
6 GND Ground
7 ELV3P EVEN LVDS Positive data signal (+)
8 ELV3N EVEN LVDS Negative data signal (-)
9 GND Ground
10 ELV2P EVEN LVDS Positive data signal (+)
11 ELV2N EVEN LVDS Negative data signal (-)
12 GND Ground
13 ELVCLKP | EVEN LVDS Positive CLK signal (+)
14 ELVCLKN | EVEN LVDS Negative CLK signal (-)
15 GND Ground
16 ELV1P EVEN LVDS Positive data signal (+)
17 ELVIN EVEN LVDS Negative data signal (-)
18 GND Ground
19 ELVOP EVEN LVDS Positive data signal (+)
20 ELVON EVEN LVDS Negative data signal (-)
21 GND Ground
22 OLV3P Odd LVDS Positive data signal (+)
23 OLV3N Odd LVDS Negative data signal (-)
24 GND Ground
25 OLV2P Odd LVDS Positive data signal (+)
26 OLV2N Odd LVDS Negative data signal (-)
27 GND Ground
28 OLVCLKP | Odd LVDS Positive CLK signal (+)
29 OLVCLKN | Odd LVDS Negative CLK signal (-)
30 GND Ground
31 OLV1P Odd LVDS Positive data signal (+)
32 OLVIN Odd LVDS Negative data signal (-)
33 GND Ground
34 OLVOP Odd LVDS Positive data signal (+)

WF101INTYA4LNNO#000
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35 OLVON Odd LVDS Negative data signal (-)

36 GND Ground
37 -39 NC I\!o cpnnectlon (PIN39 and PIN40 cannot be short-
circuited together)
40 NC No connection alone

41-45 VDDIN Power supply VDDIN=3.3V (Typ.)

9.2. Backlight PIN Definition

Pin No. Symbol [Description

1 VLED+ |Red, LED_Anode

2 VLED- |Black, LED Cathode
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10.Reliability

Content of Reliability Test (Wide temperature, -20°C~707C)

Environmental Test

seconds to 3
directions of X,Y,Z
for Each 15 minutes

Test Item Content of Test Test Condition Note
High Temperature |Endurance test applying the high storage 80T >
storage temperature for a long time. 200hrs
Low Temperature |[Endurance test applying the low storage -30°C 12
storage temperature for a long time. 200hrs '
. Endurance test applying the electric stress .
High Tgmperature (Voltage & Current) and the thermal stress to 700 —
Operation : 200hrs
the element for a long time.
Low Temperature |Endurance test applying the electric stress |-20°C 1
Operation under low temperature for a long time. 200hrs
High Temperature/ |The module should be allowed to stand at -~ |60°C ,90%RH 192
Humidity Operation [60°C,90%RH max 96hrs '
The sample should be allowed stand the
following 10 cycles of operation
Thermal shock -20C 25C b\ -20°C/70°C
resistance <= — 10 cycles o
30min  5min 30min
1 cycle
Total fixed
amplitude : 1.5mm
Vibration
Vibration test Endurance_test apply!ng the vibration during Egi%usel_zlzcy ' 3
transportation and using.
One cycle 60

Static electricity test

Endurance test applying the electric stress to
the terminal.

VS=+6KV(contact),
+8KV(air),
RS=330Q
CS=150pF

10 times

Notel: No dew condensation to be observed.

Note2: The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: The packing have to including into the vibration testing.

Note4: Temporary degradation or loss in operation or function, which is able to be recovered
by self-recovery function.

WF101INTYA4LNNO#000
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11.Contour Drawing

BL CON
TNNO. | SYMBOL FIVNO. [ SYMBOL PINNO. | SYMBOL PINNO. | SYMBOL PINNO. | SYMBOL PINNO. | SYMBOL
T | VLED+ T NC IT | ELVZN [ 2I | GND 3T | OLVIP [4I | VDDIN
7 | VLED- P NC T2 | GND 22 [ OLV3P [ 32 | OLVIN [4Z | VDDIN
3 NC I3 [ELVCLKP | 23 | OLV3N |33 | GND |43 | VDDIN
Z NC T4 [ELVCLKN | 24 | GND 34 | OLVOP | 44 | VDDIN
5 NC 5 | GND_ |25 [ OLV2P [35 | OLVON |45 | VDDIN
3 GND |16 | ELVIP |26 | OLVZN [36 | GND
7 | ELV3P [ 17 | ELVAN |27 | GND |37 NC
8 [ ELV3N [I8 | GND 78 [OLVCLKP [ 38 NC
g | GND 19 [ ELVOP |29 PLVCIKN|39 NC
10 | ELV2P | 20 | ELVON |30 | GND |40 NC
pulltape 194610
| Kl
_ _ ) ; = —> —
REP ]J o =0 % /%))
§ o :’CC NH34SRJ—455—0.55H(50) (HRS) or equivalent
w |8 I 176.27+05 _
g 209.6020.5 (PCB)
l I ] [=]|& & - =
¢ (g |8 S
- n
1920 X RGB X 1200 LR[S |E S
EER|E y
22 ls |8
B R3S
JST BHSR-02VS-1 brls (2
or equivalent | B — |
Red 00.0:5.0_
- vl _ _ LI DR —3
- Kl |
Black /?’ﬁ 68064 T AA) 4
€ T 21881 (POL) “1eE |2 =] 4 611
9 || - dsfE|w S 9TMAX
644 _| | 219.81 (BZ OPEN) Al
231.40 (TFT OD)
The non-specified tolerance of dimension is +0.3 mm .
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winstar

LCM Sample Estimate Feedback Sheet

Module Number :
1 . Panel Specification :

Page: 1

1. Panel Type : o Pass o NG,
2. View Direction : o Pass o NG,
3. Numbers of Dots : o Pass o NG,
4. View Area : o Pass o NG,
5. Active Area : o Pass o NG,
6. Operating o Pass oNG,
7. gtorage 'i'emberature - oPass o NG,
8. Others:

2 ~ Mechanical
1. PCB Size: o Pass oNG,
2. Frame Size : o Pass oNG,
3. Material of Frame : o Pass o NG,
4. Connector Position : o Pass o NG,
5. Fix Hole Position : o Pass o NG,
6. Backlight Position : o Pass o NG,
7. Thickness of PCB : o Pass o NG,
8. Height of Frame to o Pass o NG,
0. Itlgiaht of Module : o Pass o NG,
10. Others : o Pass o NG,

3 - Relative Hole Size :
1. Pitch of Connector : o Pass o NG,
2. Hole size of Connector : o Pass o NG,
3. Mounting Hole size : o Pass o NG,
4. Mounting Hole Type : o Pass o NG,
5. Others: o Pass oNG,

4 -~ Backlight Specification :
1. B/L Type : o Pass o NG,
2. B/L Color : o Pass o NG,
3. B/L Driving Voltage (Reference for LED o Pass o NG,
4. E/L [Sri.ving Current : o Pass oNG,
5. Brightness of B/L : o Pass oNG,
6. B/L Solder Method : o Pass o NG,
7. Others : o Pass oNG,
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>> Gotopage2 <<

W
Winstar Module Number : Page: 2
5 - Electronic Characteristics of Module :
1. Input Voltage : o Pass o NG,
2. Supply Current : o Pass o NG,
3. Driving Voltage for LCD : o Pass o NG,
4. Contrast for LCD : o Pass o NG,
5. B/L Driving Method : o Pass o NG,
6. Negative Voltage Output : o Pass o NG,
7. Interface Function : o Pass o NG,
8. LCD Uniformity : o Pass o NG,
9. ESD test: o Pass oNG,
10. Others: o Pass o NG,
6 - Summary :

Sales signature :
Customer Signature : Date : / /
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