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1. GENERAL INOFRMATION *ERMEHIR

Item of general information Jji H Contents % Unit 17
LCD Type ¥ i~ IS 2.23 TFT/TRANSMISSIVE /
Recommended Viewing Direction

et L s . ALL > Clock
i 24 T 0" Cloc
Module area (Wx HxT)

" o 28.35(H . 3D
Kb AN R (55 X 25 ) 8.35(H)x85.70(V)x3.3(D) mm
Active area (WxH) AR X3 (% X &) 21.72%52.42 mm
Number of Dots 5[4 200 (H) X480 (V) /
Pixel pitch (Wx H) 142 K/ (%8 X 15) 36.2(H)X (RGB) X109.2(V) |um
Driver IC IXz#HIC ST77903 /
Interface Type $% 11257 RGB /
Colors o 262K /
Backlight Type ¥ /6287 LED /

2. Electrical Characteristics S S¥
2.1 LCM Electrical Characteristics 140 533
2.1.1. ABSOLUTE MAXIMUM RATINGS R 2%
Parameter of absolute maximum Symbol Min Max Unit
ratings % (5] 5 /ME NI LiEDA
Operating temperature 5 1F 7 & Top 20 70 °C
Storage temperature fi /735 & Ty 30 30 °oC
Humidity /% RH . 90%(Max60 °C) RH
2.1.2. ELECTRICAL CHARACTERISTICS #8454
Parameter of DC Symbol Min Typ Max Unit
characteristics Z%{ (el I /ME HLRE IEONI] LA
Analog power supply voltage
HEAUL P R L R VCI 2.8 3.0 33 \'%
1/0 power supply #2[1HL & Iovcce / / / A%
Input Current % N HLi L - 20 mA
Inp\l{t voltage 'H' level %\ & Vi 0.7VCC ) vee v
i~
o A
IIlp\l{t voltage 'L' level Fi A\ [k Vi VST ) osvee | v
i~
HYS-2.23BT184P001-T2  Ver: A03 B3 12 3 200RGBx480 dot-matrix
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2.1.3. Backlight Characteristics & Y¢EB S 4514

Item of backlight

characteristics i H Symbol Min. Typ. Max. Unit Condition
Forward voltage 1E [ H1 J& Vrt 2.8 3.0 3.6 Y [£=80mA
Number of LED  LED%j & - - 4 - Piece -

Connection mode A 1S4P - - - -

Using condition: constant current driving method I+=80mA(+/-10%).

‘ ‘ ’ o LEDK

© LEDA

V=3. 3V I1f=80mA

HYS-2.23BT1S4P001-T2 Ver: AO3 HAamn 127
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3. EXTERNAL DIMENSIONS AND INTERFACE DESCRIPTION %/ Fﬂé% | % )Z

3.1 External Dimensions #ME R~}

1 2 3 4 5 6
s | T T [E]
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NOTES: TH% 050
1. DISPLAY TYPE: 223", IPS LCD —= =50 VID(3. 3V) 3 | DE
2. DISPLAY MODE: Normally Black 14 | HSYNC
3. VIEWING DIRECTIONALL L. |15 | VSYNC
4 DRIVER ICST77903 - 16 | RESET
5. LCM (White 5 AVG 1/6) LI GERST 17 | TE [
(Center poirt Brightness: S£4H 350cc/ m(TYP) um, 4PB=450MPa. PUETASHT=400 18 | scL
—ASRAER 170/ (omir) 200cc (typ) (FBM-7) - 6D v | spa
Chromaticity: X0.275+/0.05 Y:0.285+/0.05. o . 0 | csB
Uniformity:75%(MIN) 80%(TYP) + Film#ii=30 > -
6. BACK LIGHT: 4chip white LEDs If=80mAVF=28V~3.5 TOLERANCES
7. OPERATING TEMP: -20°C TO 70°C,STORAGE TEMP: -30°C TO 80°C L<6.0 +0.03
8 * Gritical Parameter( ) ref Parameter,{ ] cpk Parameter 71 >, o 6=18.0 +0.05
Unspecified Tolerances::0.30mm - TP =0-
Modification mark: 8. AEA:C=0. 15540, 15 HPHFARS 18. 01<1<100 +0.08
9. SUGGESTION:TP window size unilateral increase 0.3~0.5mm than LCM AA 9. FHATAEERIRREARONS 2. 08K V=3. 3V If=80mA 100<L<200 30,10
10.REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS 2.0 2000 1015 D
1.muraffEs: NDEFAITL 3 +0. 15
Angle +1°
[sE7]
NVSS D 2L B Ly VA= PR TLCM [z V3 it 3 11 @ = m=mr DATE. | 2024.09.12
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DATE:
. i g
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3.2 LCM interface description LCM# O T REH#iiR

Pin No. Symbol Functional
1 GND System power ground
2 LEDK LED Cathode
3 LEDA LED Anode
4 VDD Power for Digital Circuit
5 ID LCM ID
6-11 D6-D0 RGB data
12 DCLK Pixel clock
13 DE Data input enable
14 HSYNC Horizontal Sync input
15 VSYNC Vertical Sync inpu
16 RESET Reset signal
17 TE Tearing effect output.
18 SCL Serial clock input for SPI interface
19 SDA The serial input/output signal in serial interface mode
20 CS Chip select pin. Low Enabile.

HYS-2.23BT1S4P001-T2

Ver: AO3 FHoeu L1217
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3.3 Power on/off sequence.

VDDI and VCI can be applied in any order.

VCI and VDDI can be power down in any order.

During power off, if LCD is in the Sleep Out mode, VCI and VDDI must be powered down minimum 120msec

after RESX has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VCI can be powered down minimum Omsec after

RESX has been released.

Note 1: There will be no damage to the display module if the power sequences are not met.

Note 2: There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

Note 3: There will be no abnormal visible effects on the display between end of Power On Sequence and before receiving Sleep
Out command. Also between receiving Sleep In command and Power Off Sequence.

Note 4: If RESX line is not held stable by host during Power On Sequence as defined in the sequence below, then it will be
necessary to apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure correct operation.
Otherwise function is not guaranteed.

1 I 1
— . Trew = +£ no limit Thy =+ nolimit™1 ¥

.

|

T L)
I I
I I
[N B
1 |
I I
I I
I I
|

|

1
VDDl : = : o T ;
! Timing when the latler signal riges up to 900, of 15 typicl value, ' 1

&g, When WOD comes laterthis timing is defined at the cross paint
of G064 of 275 not 8054 of 264,

(

!
|
|
|
[
I
I Tirming when the latter signal falls up to 50% of ts typicl value,
! eg. When VOD comes laterthis tming is defined at the cross pont
| af 90 of 275 nol 800 of 26\

|

|

I

|

|

|

|

|

|

_.1 iJIE.'.*-.'—F!:'s;c =+ no limit l
i I i
oo FESX A N Therse = min L
. 1
slegp-out mode) | 30%! el : i
1!‘ " Trwresx = + no limit Thverese = minOms_‘i E‘—
RESX ' : N
(_Bomner_dm.m_m/ 30%‘_/ i

sleap-in mode)

TE-
TE:-

RE31 iz applied to RESX falling in the Sleep Out Mode

£z is applied to RESX falling in the Sleep In Mode

HYS-2.23BT1S4P001-T2 Ver: A03 ool 12T 200RGBx480 dot—-matrix
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3.5. RGB Interface Definition

Horizontal Timing

Spec. .
Parameter Symbol : Unit
Min. Typ. Max.
DCLK Frequency fclk - 10 - MHz
Horizontal Display Area thd 200 DCLK
HS Period th - - DCLK
HS Pulse Width thpw 5 - DCLK
HS Back Porch thbp 10 - DCLK
HS Front Porch thfp 120 - DCLK
Vertical Timing
Spec. :
Parameter Symbol ; Unit
Min. Typ. Max.
Vertical Display Area tvd 480 TH
VS Period tv - - - TH
VS Pulse Width tvpw 2 - TH
VS Back Porch tvbp 6 - TH
VS Front Porch tvfp 6 - TH

HYS-2.23BT1S4P001-T2 Ver: A03 e 127 200RGBx480 dot—-matrix
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4. ELECTRO-OPTICAL CHARACTERISTICS JtHZ%(

41LCM ELECTRO_Optical Characteristics LCM)t 2%

Item of
electro-optical Symbol Condition | Min Typ Max Unit Remark
characteristics pres) Y B/ME | WEME | BKME | B | BB
e
Contrast ratio CR 900 1200 Note 1
- - ote
Xif LU ;
=0°
SurfaceLuminance 2
. o 170 200 - Cd/m Note 2
I v ¥=0
Luminance 1=20mA
uniformity & (WHITE) /LED 75 80 - % Note 3
YIS
Response time TrETE 35 Note 4
\ r - - ms ote
My 57 5[]
60’ clock 80 -
Viewing angle range 0 120" clock 80 -
, - =1
WL (CR=10) 20" elock 20 ] degree | Note 5
90" clock 80 -
Module X 0 =0’ 0.277
Chromaticity _ .
CIE White =0 -0.03 +0.03 - Noteb6
(X,_Y) y Ta=25°C 0.285
AL bR
NTSC Ratio S 50 o Note7
@,i Eﬁ 0 (0]

Notel. Contrast Ratio (CR) is defined mathematically by the following formula. For more
information see FIG 1.:
Contrast Average Surface Luminance with all white pixels (P1, P2, P 3, P4,P5,P6,P7,P8,P9)
Ratio = Average Surface Luminance with all black pixels (P1, P2, P 3, P4,P5,P6,P7,P8,P9)
#FVEL X RH I ARG ES. ERFIG 1. .
S H 37 T T S 2 2 TH A (P1LP2,P3,P4,P5,P6,P7,P8,PY)
S A 1 TR NP 24 2R 1 5 B (P 1,P2,P3, P4, P5,P6,P7,P8,P9)

Note2. Surface brightness is the center brightness value of the test when displaying a white screen. For more
information see FIG 1.
Lv = Surface Luminance with center pixels (P5)

k2. RIMFERERAER R A GEEE, WK omEE, ERFIG L. .
Lv = b sl R 52 E (PS)

HYS-2.23BT1S4P001-T2  Ver: A03 59T 312 1 200RGBx480 dot-matrix
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Note3.

&VE3.

Note4.
%4,

Note5.

HES.
Noteb6.

HIE6.
Note7:

&VET.

NoteS8.

%VES.

Note9.

occurs in the direction of panel viewing angle

The uniformity in surface luminance ( & WHITE) is determined by measuring luminance at each test
position 1 through 9, and then dividing the maximum luminance of 9 points luminance by minimum
luminance of 9 points luminance. For more information see FIG 1.
5 WHITE = Minimum Surface Luminance with all white pixels (P1, P2,P3,P4,P5,P6,P7,P8,P9 )
Maxi mum Surface Luminance with all white pixels (P1, P2,P3,P4,P5,P6,P7,P8,P9)
BARRAE R B G, WRAPIRPORIE, SR H S M BRI R/ IME BR DL KB . TR
FIG 1. ©

R/ ME(PL, P2, P 3,P4, P5,P6,P7,P8,P9)

Yo = —
P FeTH 5 FE BROKAEL(P, P2, P 3,P4, P5.P6,P7,P8,P9)

Response time is the time required for the display to transition from White to black(Rise

Time, Tr) and from black to white(Decay Time, Tf). For additional information see FIG 2..

M J82 T & Tk B 8] )5 TRC BRI TAD) B R T i 37 28 60 1) ] % g Yl s 13 €0 1 D 5 2210 (], T
i 37 €0 8 D D s R OO B D 75 E N A] . TR LFIG 2.
Viewing angle is the angle at which the contrast ratio is greater than 2. For TFT module the contrast ratio is
greater than 10. The angles are determined for the horizontal or x axis and the vertical or y axis with
respect to the z axis which is normal to the LCD surface. For more information see FIG 3.

PUAFE XS EERE R TS5 T2 eI MG L, XS TFT B, Wsxf L EER 45110 Mn]EE . MA
B (Bl B (vl [FZf(EEETLCD R Z RSk e L. ¥ ILFIG 3.
CIE (x, y) chromaticity ,The x,y value is determined by screen active area position 5. For more
information see FIG 1.

CIE(x,y) T RFRIMER S B Rl £ PS. VEMFIG 1.
NTSC ratio: For more information see FIG 4.

Area of RGB triangle

NT tio =
SC ratio Area of NTSC triangle

tigth:  FEWFIG 4
RGB == L H A

NTSC ratio = ——; — ”
FRENTSC =M TE [H X

For Viewing angle and response time testing, the testing data is base on Autronic-Melchers’s ConoScope.
Series Instruments. For contrast ratio, Surface Luminance, Luminance uniformity and CIE, the testing
data is base on BM-7 photo detector.

A AN N B E], IR EE S T Autronic-Melchers’s ConoScope. &5 Xt ELEE, FRHFE, 1
51, CIE AAR, WlCEE 25T BM-7 photo

detector. - H >
For TFT transmissive module, Gray scale reverse > A > A -

/9. TFT A 3d 7 b AEANAH 7 1) 22 R AR K E I e

FIG. 1. Measuring method for Contrast

ratio, surface luminance, Luminance

uniformity, CIE (x,y) chromaticityXfHE, RE= B,
WA, CIEAFRMA ¥

A :H/6 mm

B :V/6 mm -
HYS-2.23BT1S4P001-T2 Ver: A03 1071 D ¥ natrix
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H,V : Active Area

Light spot size @=5mm, 500mm distance from the

LCD surface to detector lens

measurement instrument is luminance meter BM-7

FIG. 2. The definition of Response Time M 8] 58 X

100%
90%

»Tre —>Tfle—

Optical
Response

10%
0

white

black white

FIG.3. The definition of viewing angle £ X

8=0
Up z
=90
(12:00) B

Left
®=180
{9:00)
Down
®=270
(6:00)

HYS-2.23BT1S4P001-T2 Ver: AO3
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5. RELIABILITY TEST CONDITIONS W] $# iR &4

No. | Test Item AT H Test Condition {R46%%: Inspection after test
FFs H
i Inspection after 2~4hours
1 %%%e)‘j?pemmre Storage 80£2°C/96 hours stofage at room temperature,
Low Temperature Storage ;«he saén ?letSha}g;ie% B
° rom defects: R4 W )E,
2| iR ~30L2°C/96 hours EHERILCD B L ATTE
High Temperature Operatin s =N IE R RS R
S| e PR | 1021C/96 hours F2°4 AT BLE A
: 1T D REFI SN LA AL, A A
4 {Lﬁg Z]V,?l ;Z: o erature Operating |+ 296 hours SVEA DL Bk
- . . - 1.Air bubble in the LCD;
5 Tem;ierature Cycle -10£2°C(30min.) ~60(30min.) =2°C X M A
R FIAGEH 48cycles 2.Sealleak; Hf FIFAME:
High temperature and high 3.Non-display; AN
6 | humidity 60°C +5°C X 90%RH/48 hours 4.missing segments; IR
i 5.Glass crack; H¥ESARAE;
Frequency: 10Hz~55Hz~10Hz Amplitude: | oCVirent 1dd is twice higher
. . : * | than initial value. HLildd
, | Vibration Test 1.5mm, X, Y, Z direction for total 0.5hours | S ft2
PRZ B (Packing condition) 7, the surface shall be free
from damage.. & [ 15 17.
) Drop to the ground from 1.0m height, one | 8. The electrical
] Dr_(:l‘)?l‘ng test time, every side of carton. (Packing characterlst'lcs requfemg{lts
PV RIS condition) shall be satisfied. 75 223 A&
R R M RE
R:330Q C: 150pF , 10time
9 g;% T%?A Air discharge: +6KV
VA Contact discharge: +4KV
Remark: 7 7&:
1. The test samples should be applied to only one test item. &/ A A BEE K g8 FH T = A ) — AN H -
2. Sample size for each test item is 5~10pcs. MM H FIFE B EE N5~10 F.
3. For Damp Proof Test, Pure water(Resistance™>10MQ) should be used. X4, 155656 i H 7K 202 H
BHOKT-10M RRARFRIZEK o
4. In case of malfunction defect caused by ESD damage, if it would be recovered to normal state after resetting, it
would be judged as a good part. G5 FH#f FL G| E ™ Sk, 4 T8CE — BN )R RERS R IR, AN ik
B
5. EL evaluation should be excepted from reliability test with humidity and temperature: Some defects such as black
spot/blemish can happen by natural chemical reaction with humidity and Fluorescence EL has. 7EL )R] 5 4: il
BAE SR SR AR, SO R AL B AR S SRS 7 A R R UG, R A A e Tk v 2 A DN N
6. Failure Judgment Criterion: Basic Specification, Electrical Characteristic, Mechanical Characteristic, Optical
Characteristic. WU W FRHE : FAKRS, B AURRE, HUBRRRIE, Ot AR

HYS-2.23BT1S4P001-T2
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