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3% PRODUCT SPECIFICATION

1. GENERAL DESCRIPTION
1.1 OVERVIEW

The specification is applied to 21.5” model (SN215CS01-1) TFT Liquid Crystal Display open cell a
nd it supports 1920 x 1080 FHD mode with 16.7M colors. This product is with data driver ICs and a 30-pins

connector with LVDS interface and built in without backlight unit.

1.2 CHARACTERISTICS

CHARACTERISTICS ITEMS SPECIFICATIONS

Screen Diagonal [in] 21.5"

Pixels [lines] 1920(x3) X 1080

Active Area [mm] 476.064(H) X 267.786(V)

Pixel Pitch [mm] 0.24795(H) x 0.24795(V)

Pixel Arrangement RGB vertical stripe

Open Cell Transmittanc 5.6(Typ.)

Power Consumption LCD module : PDD (Typ.)=3:2 W@ White
pattern,Fv=60Hz

Display Mode HIS Normally Black

Surface treatment Anti-glare, 3H Hazes 25%

1.3 MECHANICAL SPECIFICATIONS

Item Min. Typ. Max. Unit Remark
Horizontal (H) - 484.5 - mm [Note 1]
Module Size Vertical (V) - 284.4 - mm [Note 1]
Depth (D) - 8.55 - mm [Note 1]
Weight 1634 g
2. ABSOLUTE MAXIMUM RATINGS OF ENVIRONMENT
Permanent damage may occur if exceeding. the:following maximum rating.
Temperature and relativeditimidity range are shown as below.
Item Svmbol - AL Unit Note
: Min. Max.
Storage Temperature TST =20 60 C (1)
Operating Temperature TOP 0 50 C (1),(2)
Panel Surface Temperature of Display Area PST - 65 C (3)

Note:
(L) a. 90 % RH Max. (Ta =40 °C).

b. Web-bulb temperature should be 39°C Max.(Ta=407)
¢. No condensation
d. Operating condition with a assemble module

(2) Any point on the Driver surface must be less than 120 T under any condition ,If the surface temperature is out of
the spec, thermal solutions should be applied to avoeid be damaged.

(3) Surface temperature of display area is measured at 50°C dry condition
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Fig. 2.1 Operating and storage environment

3. ELECTRICAL CHARACTERISTICS
3.1 Electrical Characteristics

3.1.1 Power Consumption

Value
Paramet Symbol 1 unit
arameter ymbo Mis. e Ma. ni Note
Power Supply Voltage vCcC 4.5 5008 5.5 Vv -
Ripple Voltage VRP - : - 500 mV @)
Power Consumption PLCD - 3.5 575 W (3)
Rush Current IRUSH - - 3 A (4)
White Pattern N - 038 | 05 A
Power Supply Current Horizontal Stripe - - 0.92 1.1 A 3)
8 Color Bar H D - - 0.56 0.7 A
Note :
(1) Measurement Conditions
Item . ‘, Symbol Value Unit
Temperature ', "% Ta 25+2 C
=g F - -
Humidity H- 50+10 %RH

(2) Mcasurm{t(:nhiﬁons: VCC rising time=470ps.

i Vce
Veex 0.9
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(3) Measurement Conditions: Vee =5V, Ta=25 £2 T. whereas the test pattern is shown as below.

3.1 White Pattern 3.2 color bar H

3.3 Horizontal 1 line Pattern =

(4) The typical power consumption is specified at the pattern with the color bar H, refresh rate is 60Hz, VIN is 5V.

The max power consumption is specified at the pattern with the Horizontal I'lifie , refresh rate is 75Hz, VIN is 5V.

3.1.2 LVDS characteristics

Value
Parameter Symbol Unit | Note
Min. Typ. Max.
Differential Input High Threshold Voltage| Vi i - +100 mV
Differential Input Low Threshold Voltage Vo -100 - - mV
LVDS interface Commen Input Voltage Ve 1.0 1.2 1.4 v (1)
Differential input voltage [Vipl 100 - 600 mV
Terminating Resistor RT 90 100 110 ohm

Note:

(1) The LVDS input signal has been defined as follows:

LVDS - -
VCM ——=== lv_u 'T e | Vin|
LVDS + A/
GND

Fig 3.4 LVDS input signal
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3.1.3 LVDS format
VESA Format

I
LVCK1 NILVCK1P | X | X ) 4 |

|

5800000008

LWVANO/ LVIPO
— |

..@Bﬂﬂﬂ.
Fig 3.5 VESA format '

3.2 Block diagram

.........................................................................
....

~

LVDS . Timi

Signal LVDS (Tu-ntrn][ger BET LED P
: Receiver Mini LVDS C anel
E WP L Transmitter Pixels
o (1920(*3)*1080)
S N E %g
. o
—k

DC/DC

) 4

Data Driver 1C
‘—L“ =

G

E_\i(..ﬂﬁ_' #  Converter
$ it data
Gamma : E
Correction

3.3 Interface Connections

3.3.1 Interface Pin Assignment

CNN: 3-10522317-0 1mm 30P SMT

Pin No.| Symbol Function Pin No. Symbol Function
1 RXO0- LVDS Odd Data (-) 16 RXE1+ LVDS Even Data (+)
2 RXO0~+ LVDS Odd Data (+) 17 GND Power Ground
3 RXQ1= LVDS Odd Data (-) 18 RXE2- LVDS Even Data (-)
B RXO1+ LVDS Odd Data (+) 19 RXE2+ LVDS Even Data (+)
5 RXO2- LVDS Odd Data (-) 20 RXECLK- LVDS Even Clock (-)
6 RXO2+ LVDS Odd Data (+) 21 RXECLK+ LVDS Even Clock (+)
7 GND Power Ground 22 RXE3- LVDS Even Data (-)
8 RXOCLK- LVDS Odd Clock (-) 23 RXE3+ LVDS Even Data (+)
9 RXOCLK+ LVDS 0Odd Clock (+) 24 NC For HKC test only, WP
10 RXO03- LVDS Odd Data (-) 25 NC For HKC test only, SCL
11 RXO3+ LVDS Odd Data (+) 26 NC For HKC test only, SDA
12 RXEOD- LVDS Even Data (-) 27 NC For HKC test only, Bist
13 RXEQ+ LVDS Even Data (+) 28 Ve Power supply +5.0V
14 GND Power Ground 29 Vee Power supply +5.0V
15 RXE]l- LVDS Even Data (-) 30 Vee Power supply +5.0V
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Note:
(1) Interface Connector Information

314015 e
o pa—1.00 PITCH a9
i 0.27£0.05 32PLC |+ 4
" rrlr ettt rrrrrr e re e e ]
Fevet ) AL A R LA e e 51
BFEH_EEJ_EEJ_EEJ_ e
) LAOK awvaonmk, W I g 1 —“I
37.35+0.25 \_SEE NOTES 4. E f
| 40.05£0.3 o —i L_].35:|:D.25
9.00+0.15 o
] | g | | —
H
o
IS | 31 954010 | | < -
= o o
&
=

3.3.2 Built-in Self Test Patterns
The TCON is built in variable test patterns. The sequence and display time of test patterns could be set by EEPROM code.

An example BIST pattern is as the following table.

2 seconds 2 seconds 2 seconds 2 seconds 2 seconds

Patternl Pattern2 Pattern3 Patternd Pattern5

(White) ( Black ) (Red) (Green) (Blue)
f 2 seconds

Note: BIST MODE pull high/low setting Figure 3. #BISE patterns

L = Connect to GND, H =Connect to +3.3V

BIST MODE Note

Available LVDS Signal input:Display LVDS Input Pattern

S OELcn No LVDS*8ignal or unavailable LVDS Signal input: Display Black Pattern

Available LVDS Signal input:Display LVDS Input Pattern

i No LVDS Signal or unavailable LVDS Signal input: Display Bist Pattern

3.3.3 LVDS data mapping type could be set by internal registers, and 8-bit data sequence is shown as following
table.

OLveiRNNR X
R RITI RID) B X msi X R4l Ky Rl % Rzl K RO1_X_ Rm am_ X
L G _X_ ool g Bl K em X omEL X cml X _oEl oz ¥ ol ERID.4

gt;‘g: o DeA  vs W Ths X mis) W ma By X B2 D 4

L

o A ) o1 _X_ s X crm X _ciEl X rRm_X_REl —

£ EVEN Current cycle Nend /e
ELVELKP W
ELVELKN A :
Et:g‘: RI11_ X RMO] s X misl X ri X RE X R Rl X RMO] G X
iyl oz ¥ i) B e X e X ca Y ol oz X_ 6l U, 4
ELvzp om X om — %X — X — X em X = s X e X — X
Et:’rg: R{7] X &) e X BT X Bs] X G[T) X {=lia] R[T) x R[&] —_ X

P cycle Next cycle

Current cvcle
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3.4 Timing Spec.
The input signal timing specifications are shown as the following table and timing diagram.
Signal Item Symbol Min. Typ. Max. Unit Note
Frequency Felkin 45 74.25 95 MHz 4 B
Input cvele w
A Trel 3 200 ps (23
.y cycle jiller
LVDS Clock Spread spectrum modulation ; g h i
Felkin_ mod Felkin-2% - Felkin+2% MHz
range
- (3
Spread spectrum modulation
FSSM 30 - 200 KHz
frequency
LVDS Receiver Data Receiver Skew Margin TRSM -3R0 - IE0 ps [4)
Frame Rate F 48 ] ] Hz
Total v 1110 1125 1836 TH | TV=TVD+ TVB
Vertical Term
Active Display VD 1080 TIT
Blank VB 30 45 756 TH
Total TH 1050 1100 1250 TCLK TH =THD +THBE
Horizontal Term Active Display THD 960 TCLK
Blank THBE 50 140 290 TCLK

Attention:
The module is operated in DE only mode, H syne and V syng inputsignal have no effect on normal operation.
Note:

(1) Please make sure the range of pixel clock follows the following equations:

Frg (max) = Fmax x Ty xTy F il (min) <Fmin =T, xTy
=

o Iva

L i

Y

DE

—

ek NIRRT uiuU_JuvvU U g
Tox

_.l P‘i_ Tun I Tup 1
-

DE

=1

DATA - : < Valid Display Data >—

Fig 3.8 Signal timing diagram
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3.5 Power On/Off Sequence

To prevent a latch-up or DC operation of LCD module, the power on/off sequence should be as the diagram below.

VCC

PRODUCT SPECIFICATION

Valid data
Signal
I "
T3 T4
ON
OFF OFF
Backlight
Fig 3.9 Power on/off signal sequence
Values
Item Units
Min. Typ. Max. §
Tl 0.5 - 10 ms
T3 450 5 § ms
T4 100 250 R i
TS 0 20 50 i
T6 0.1 - 100 ms
T7 1000 - - ms
Note:
Attention:

(1) Apply the light bar voltage within the/LCD operation range. When the backlight turns on before the LCD
operation or the LCD turns off beforesthe backlight tums off, the display may momentarily become abnorma
| sereen.

(2) In case that VCC is inoffilevel, please keep the level of input signals on the low or high impedance.

(3) T4 should be measured after the module has been fully discharged between power off and on period.

(4) Interface signal'shall not be kept at high impedance when the power is on.

(5)To avoid seme abnormal display noise, we suggest “Vec falling time™ to follow “T6" definition.
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3.6 LED LIGHTBAR SPECIFICATION FOR BACKLIGHT

PRODUCT SPECIFICATION

P t Symbol Value
arameter mbo -
y Min. Typ. Max Unit Note
Duty 100% [Note
Input Voltage Vpin 46.4 - 51.2 VDC 1
Duty 100% Per
Input Current Ipin — 240 — mADC ,
string [Note 1]
LEDLifeTime LT (30,000) Hrs [Note 2]
Power Consumption PBL 11.14 - 12.28 w
Dimming Duty Ratio 20 100 %

[Note1] Permanent damage to the device may occur if maximum values are exceeded.Function operation should
Be restricted to the conditions described under Normal Operating Conditions.

[Note2] The lifetime of LED is defined as the time when it continues to operate under the condition at Ta=25+2°C
And Ipin=60mA(Per EA)*4until the brightness becomes =50%of its original value.

3.7 BACKLIGHT INTERFACE CONNECTION
a. Output Connector: PH1.0 (6pin) , $#-EZs (A1010AWRR)

[ ] Pin No. Symbol
100005 |
u0w00s | 1 LED-
Ak 2 LED-
. 3 LED+
" @ i 4 LED+
—? - 5 LED-
' 6 LED-
4. OPTICAL CHARACTERISTICS
4.1 Measurement Conditions
The table below 1s the test condition of optical measurement.
Ttem Symbol Value Unit
Ambient Temperature T, 2542 AL
Ambient Humidity H, 5010 % RH
Supply Voltage Vee 5 v
Driving Signal Refer to the typical value in Chapter 3: Electrical Specification
Vertical Refresh Rate F, 60 Hz
Light source HKC BLU
Warm up time Twarm >30 min
Dark room ED <1 lux
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To avoid abrupt temperature change during optical measurement, the measurement should be executed in a

stable, windless, in dark room after lighting the light source.

- -

-

Field=2"

LCD

Fig 4.1 Measurement equipment.

4.2 Optical Specifications
The relative measurement methods of optical characteristics are shown in 4.2. The following items should be m

easured under the test conditions described in 4.1 and stable environment shown in 44"

Item Symbol Condition Min. Typ. Max. Unit Note
Rx 0.655
Red
Ry 0.337
Gx 0.307
Green 0. ~0" e
J . s Gy U 0.617 Design data
("’tl"'('((,:[';;";;‘l';'“ Viewing Augleal Typ, -0.03 Typ. +0.03 | - |HKCBLU.
YL Bx t Normal Dirécti 0.145 enter point
Blue ot center poin
By t of panel 0.065
Light Source is
Wx HKC BLU 0.313
White
Wy 0.329
Color Gamut SRGB 95 99 - % |HaxtTHEARE
Transmittance T% 4.9 5.6 - % (3)
Contrast Ratio CR 700 1000 - - (4)
8,=0",8.=0
Respeonse Time Tg ' - 14 25 ms (5)
0+ - 89 -
Horizontal
0, - - 89 :
Viewing Angle Deg. (6)
: s CRZ10 : i :
Vertical 0.0"0.0
0,- X ] 89 .
Cross talk (2D) cT . = 2 % (7
Gamma s 2.0 2.2 2.4 - (%)
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Note:
(1) Each chromaticity coordinates (x, y) are measured in CIE1931 color space when full-screen displaying (Red, Green, B
lue, White) and light source is defined by HK.C BLU, measurements shall be made at the center of the panel, and setup of

measurement is shown in Fig 4.1.

(2) The color gamut is defined as the fraction in percent of the area of the triangle bounded by R, G, B coordinates and

the area is defined by sSRGB 1931 color standard in the CIE color space. Chromaticity coordinates are measured by SRUL2 a
nd the standard setup of measurement is shown in Fig 4.1.

(3) Definition of Transmittance (T%):

The transmittance is measured with full white pattern (Lmax) at the center of the LCD pane

Luminance of LCD module
Luminance ot backlight

Transmittance (T%)=

(4) Definition of Contrast Ratio (CR):

The contrast ratio can be calculated by the following expression,
: CR,
Contrast Ratio (CR): CR = —*
CRp

CRW : Luminance of LCD module with full screen white pattern (255,255, 255) at cﬁtcmim.
CRD : Luminance of LCD module with full screen Dark pattern (0, 0, 0) at cenfér poi

Where the measure point of to the Contrast Ratio is the center of the panc\" 4

(5) ) Definition of Response time (Tg): )

Average of gray to gray response time (Tg) means the average swiichin%timc of luminance ratios among 0%,25%,50%,75%,

and 100% to each other and is optimized on frame rate =60Hz ' Ma% 75Hz ) .

) & A
Measured Response time
0% (i 50% 75% 100%

0% Tt Toes 10 50% Tt 10 75% Tt 10 100%
25% Tasns 1000 Tas0a 10 50% Tasng 10 75% Ta504 10 100%

From 50% T s, et Tspsi 10250 Tspserorsme | Tsoviro 100%
75% TS0 e T5%4 10250 Trs04 10 50% Tas04 1o 100%
100% Tlﬂﬂ".’-h to 0% T!f)f.l"-'om 0% Tllm"btu S Tmmu to T5%

Version TO1
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(6) Definition of Viewing angle:

As Note (4) the static contrast ratio definition, the viewing angles are defined at the angle that the contrast ratio is larger
than 10 at four directions relative to the perpendicular direction of the HKC’s module (two vertical angles: up 6,+ and d
own 6,-; and two horizontal angles: right 6,+ and left 6,-). The standard setup of measurement is shown in Fig 4.1 & 4.4

MNormal

x= y=0°

12 o'clock direction
y+ = 90°

X+ 90°,

Fig 4.4 Definition of Viewing angle

(7) Definition of Crosstalk (2D)
Crosstalk of one area of the LCD surface by another shall be measured by comparing the luminance (A), with all dis
play pixels set to a gray level, to the luminance (B) of that same area whefi any adjacent area is driven full white patt

ern which shown in Fig. 4.5. The gray level of background is set to 25% full gray pattern.

Crosstalk(%) = Max. (w x 100%), Where the X ig'point 10 4 shown in Fig.4.5
3 {

- - Horizontal — - Herizantal .

viovz V3 ova Vs ve 97N Vi ¥Z V3 ve VS VW6 V7

= H1
(H1,V4)
- = (H2,V2) (H2,VB)
H3 e
s Vertical 114 Full White

| i (H4,V1) A,V Hs

| 6 HE (H6,V2) (H6,V6)

| HT - @ -

i (H7.V4) |

Fig 4.5 Definition of Crosstalk (2D)

(8) gamma scale is‘calculated by the average between gray level 50 and 128.
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4.3 OPTICAL SPECIFICATION

Parameter Symbol Condition Min. Typ. Max Unit Remark
Central Lwc 0 =0d :
. =0deg.| 250 300 — nit [Note1,4]
Luminance |Luminance
Uniformity Alw 0 =0deg. 75 — % [Note1,5]
*The measurement shall be executed 30 minutes after lighting at rating.
*These values are measured with CPL standard back light unit.
*The optical characteristics are measured using the following equipment.
Figure 10 Measurement Setup+
o flat m vertical «
Eguiomeni = Insulation plastics+
P i Wall. "
1EWING Eone+ o
Viewing cone o
AT g Yo i Equipment-
_ Distance BM-T+
Insulation N
— L:SOchn}f
p A5TCS e A A U e R
i . g
Toblee g o

Note: The BLU must be grounded .+

Measurements are performed perpendieularto the

Note (1) : Definition of Contrast Ratio (CR):

display screen surface +

The contrast ratio can be calculated, by the following expression.

Contrast Ratio (CR) =L255/L0
L255: Luminance of gray level 255
L 0: Luminance of gray level 0
CR=CR (5)

CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note (8).

Note (2) Definition of Response Time (TR, TF):
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. Part No. BTP-OGF-MV-21.5-S01
Technical Datasheet:
1. Structure: OGF Product Name: ey
2. TP Controller IC: SIS9515 (Interface: USB) rawing he RCh25250715501
6. Surface Hardness: 26H 21.5 inch Touch Display
7. Light Transmittance: 285% (TP+LCM Optical Bonding) Project Code. OGF215801
8. Working Temperature: -20°C~+60°C, <85%RH; : - - - -
9. Storage Temperature: -30°C~+75C, <85%RH; TOP ] Designed by: Cu.rry. Wang Business Unit: Period Mark | View Angle Ratio
10. Unmarked Tolerance: £0.5mm ITo C'—‘ESS (T=0.7/60-800) Checked by: Jimmy.Lu SNTBTP A AR 11
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,,,,,, OCA E.lr.ié_z_‘%r'nm) ) Workmanship: BOM Code 2.03.215.01.0000 Page 1 Total 1 Page
,,,,,, - Standardization: ink.
LCM (T=8.74mm) andardization Link.Chen Product Series BTP-OGF SINOTECTRONICS
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