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1.7 8E5A Product overview:

o T{FEE/E: 5V@I1SmARJJEOUT

RBG) ;

Forward voltage: 5SV@18mA Adjustable (OUT RBG) ;

o RMAE: 160°;
Luminescent angle: 160 ° ;
o RIRERES: HFERR;
Lens color: translucent ;

e NESEE, LEASRIT,

Built-in reset circuit, power does not light ;

o REVET: 256%%, FBIRIEER: SBit(324Rk) ;

Grayscale adjustment: 256 levels , current gain: 5Bit (level 32);

o SPI(EHaNNN, XEEIEEH), AITIRREK;

SPI transmission protocol, dual line data transmission, infinite cascading capability;

o RABITENEIENZERSMHZ;

Maximum serial input data frequency 15SMHz;

o BHFR: 4,
MSL: 4,
o REBESD: 2KV;
ESD level: 2KV;
oFE&RoHS REACH;
RoHS and REACH-compliant;

2.ZEZE N Main applications:

o BT

Consumer electronics

3. FEERAP 2 —R%15ERA General instructions for product naming :

YS-IC2020RGB18-P6

® @

® @

® @) ® @
E]l HERINE =N 5pEE
Series Package outline Color and current codes Number of pins
. 2.0x2.0x0.652K PCBZ 28
M EfRR L 1C e R/G/B: 18mA IR A P6: 6PINS
Dual wire low gray 2.0x2.0x0.65mm PCB R/G/B: 18mA current '
transmission IC holder package
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4 ¥R~ Mechanical dimensions:

F;T
1. SDO
| B
~|  2.GND 1C R
3.SDI
2

BOTTOM VIEW

©
I| 076 06
I
6. CKO 6 1
<.
o
5. VDD 5) 2
4.CKI 4 <« 03
£3E Notes:

1. LA EfmRER A EEK.

The above markings are in millimeters

9 2. BIEBINER, RTAZN 015K
_ _ S Unless otherwise specified, the
= = dimensional tolerance is * 0.1 millimeters
5. 5|f#ITH8E¢RA Pin Function Description::
FS 7S =1 Tngetiid
Serial Number Symbol Pin name Function Description
| DO SR AL
Data output Serial data output terminal
HoERER R R ‘
mESZ-EE:I)?)\‘ m Eﬁﬁﬁﬁ *&
2 GND Ground or power Negative pole of power suppl
negative terminal & p p PPy
X DI SR S N
Data input Serial data input terminal
70 2 EA )\ S
4 CKI . Serial connection of clock signal input
Clock input .
terminal
HEB FR R iy N
(RearRiRIE I FRIEAR
5 VDD Positive end of power Positive pole of power suppl
supply p p pply
A ure = £ ju-l
6 CKO Serial connection of clock signal output
Clock output

terminal
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6.PCBEEINIEE R ~J PCB recommended pad size:

Top view

0.7-6 0.6
©
|
1. SDO 2 6. CKO
(e
<
=
7 ICHRPREZL IC limit parameter :  (Ta=25°C)
Parameter Symbol Range Unit
ZAEFEIREEE
Working voltage Voo -0.3~VDD+0.3 vV
TIERRE )
Operation temperature Topt -40~+85 C
EFRE )
Storage temperature Tstg -40~+85 C
ESDME (AfET()
ESD withstand voltage (human mode) Veso 2K A%
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8. RBG LED J¢EEZ#4 Optoelectronic parameters :

418 (RED) 620-625 160-320

# (BLUE) 465-470 80-160

2 (GREEN) 525-530 320-580
9. ICEBSZ22{ IC electrical parameters: (TA=25°C)

TFBE
Chip input voltage VEE . o 5.3 v -
N VIH 34 -- 53 Vv L
ESMABERE
Signal input flip
threshold
VIL -0.3 -- 16 Vv L
R/B/GHgitHIXANFEIR )
R/B/G output drive current Tpour 16 - 21 mA Vpe=1V
PWMSRER
PWM frequency Fpwu --- 1.2 . KHz
Static power consumption Iop T 1 - mA -

http://www.ystone.com.tw
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10. IHEE
(1) EBEEEElEEMSerial data structure

1tAH Function Description::

1111 1111
End frame

1111 1111

1111 1111

0*32 LED 1 LED 2 LED 4 LED N 1*32
25 TR i
= S92 b HiE S SE AR
Start frame Data frame Data frame Data frame | =7 Data frame
frame
Sy=1 il
IR 0000 0000 0000 0000 0000 0000 0000 0000
Start frame
NN SU=ERE I VEARIES €= 8 {37 WK I T BUIE 8L L% I T #U IR
3fumhsk 111 : . . ) . .
" . 5-bit brightness 8-bit red light 8-bit blue 8-bit green
B 3-bit djustment dat light data light data
Data Identify adjustme ata '8 £
frame data bits B (IR B RITERT B (IR B AITERT
111 MSB first MSB first MSB first MSB first
LR

1111 1111

FREHES: RBGIFAS, M- MmEERME (FRICKIARBCIRFGEAE) ;

Product output structure: RBG sequential lighting, optimizing product color mixing effect (adjusting IC default RBG

sequential chip position);

(2) RIFEFER Refresh rate
SR = 1/((64+(32* &) *CKI [EHR) (Bfi: )

Frame rate=1/(64+(32 * points)) * CKI cycle) (unit: frames/second)

W 1024 A,

CKIRERYy IMHZ, M Migfi=30 hi/kd

For example, if there are 1024 points and the CKI frequency is 1IMHz, the frame rate is 30 frames per second

(3) 256Z%IKFE 256 level grayscale

#ifE &=ty
Numerical value Duty cycle
MSB........ LSB
0000 0000 0/256
0000 0001 1/256
0000 0010 2/256
1111 1101 253/256
1111 1110 254/256
1111 1111 255/256
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(4) PWMEINEIH{ESXZ& PWM input-output signal relationship :

DL X TN EX TN AN TN TN TN 0X
cxi KA A A E e e

cko [FLFALALFLELELFL
SDO X 7 X6 X 5X4X3X2X1Xo0X
|

SDI #£CKI FREaHEEE, ECKI EFHEIEASRIS A,
SDI jumps on the falling edge of CKI and reads the current chip on the rising edge of CKI.

SDO #ECKI _EFHAHKEE, FECKI N TFBEHENT—ESH,

SDO jumps on the rising edge of CKI and reads the next chip on the falling edge of CKI.

HEiE:

SNBYESDI FECKI N TREAFHIARKEE, BHIeEfS, ECKI AN EFHEZABERIEN;

HIHEHESDO BIEBNEIESDI NG 88, MSDI ZECKI EFNGHIEARY, ATLASDO 2fECKI AL
FHiot.

That is to say:The input data SDI starts to jump at the falling edge of CKI, and only after the jump stabilizes can it be
read at the rising edge of CKI;The output data SDO can only be output after the input data SDI is read in, and SDI is
read in on the rising edge of CKI, so SDO is output on the rising edge of CKI.

CKI _EFHiaHIZRI:

RBIEAARLSHSDI, FERFEHARAISDO , FE T—REHATEAEIESDinext RIRFZY, FNERCKIFICKO F
£, ESke—HF, BMARBIECKI EFNaiX—%I, A ShHERNBASIEEHEE! XERARER
Wi, BiEEhaeElE.

CKI rising edge time:It is the moment when the SDI of the current level chip is read in and the SDO of the current level
is output, which is the input data SDInext of the next level chip. If the CKI and CKO are synchronized and the signal is
exactly the same, then it occurs at the rising edge of the CKI, and all chips input and output data simultaneously! This is

an extremely unstable situation, and data transmission will be completely chaotic.

FLA, CKIFACKO RURZESETT, R EEREARFRAFERIRIETE, F—IRITCKOELCKIRDHNClock.

So, the waveforms of CKI and CKO should be staggered; At the same time, it is necessary to stagger the latency issues

between systems and design a unified CKO that reduces CKI by half a Clock

FErimtteEts: GRBIFRS, MU RREMR (BRICRARGBIIFEAAIE) ;
Product output structure: GRB sequential lighting, optimizing product color mixing effect (adjusting IC default RGB

sequential chip position);
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(5) 5-Bit(324R) =EEE (RARHEHIOUTR\OUTB\OUTG=/MinRYEE 5-Bit (level 32) brightness adjustment
(simultaneously controlling the current of the three ports OUTR, OUTB, and OUTG):

EmEDER HEMSB........ LSB) EERIAEE XIREEAME (mA) &ix
Current regulation level numerical value Current adjustment Corresponding current value Notes
1 00000 0/31 0
2 00001 1/31 0.581
3 00010 2/31 1.162
4 00011 3/31 1.743 - .
EINLERERR: 1~10
5 00100 4/31 2.324 EERETIER
Suggested use of
6 00101 5/31 2.905 current: 1-10 current
regulation level
7 00110 6/31 3.486
8 00111 7/31 4.067
9 01000 8/31 4.648
*10 01001 9/31 5.229
11 01010 10/31 5.81
12 01011 11/31 6.391
13 01100 12/31 6.972
14 01101 13/31 7.553
15 01110 14/31 8.134
16 01111 15/31 8.715
17 10000 16/31 9.296
18 10001 17/31 9.877 EHFrr s R
RN ASE
19 10010 18/31 10.458 FB: 0-5mAE (&R,
BRI SR 11~324%
20 10011 19/31 11.039 RV (EE
21 10100 20/31 11.62 Based on the heat
dissipation of the
22 10101 21/31 12.201 product, it is
recommended to use a
23 10110 22/31 12.782 maximum current of 0-
SmA for adjustment.
24 10111 23/31 13.363 The current adjustment
level of 11-32 is not
25 11000 24/31 13.944 recommended
26 11001 25/31 14.525
27 11010 26/31 15.106
28 11011 27/31 15.687
29 11100 28/31 16.268
30 11101 29/31 16.849
31 11110 30/31 17.43
32 11111 31/31 18

http://www.ystone.com.tw
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11. 5 FAEE & [RIE8E] Principles of Applied Circuits

VSS
it o = e o = w » = w » -
& g 2 B g 12 B g B & g 12 8
o R1 RO
— SDI{T= L3
o
~ R1 RO
= CKIHTH ——
Q -~ o o - o o -~ o o =~ o o
U (@) = aQ o = aQ (@) = o o = aQ
a g 3 = S 3 g g 3 A g 3
VDD

FESCRRM FRERRR R, ARG e A R AR B RS ERBICHEREIR R ESHANELM, N
SSMAMAHREERIFEE, 1, ATERICSREERELE, SATHKENREESNLATTD;
L= i A ANR BRI — R RN SR

2 FmAYESEMANE LU T ERERIFEER /R, EERERIEEAR, EMimRERFE BRRE
AR, RURRIARNEBURTERERITIRAIEE, REXEEMS, NRI/R2E/N, TIREMERMIERRK, —MREN
£20-2KQZ [AIEE, EEENBYBIES00BAR; LASChRMERBIRE;

In practical application circuits, to prevent instantaneous high voltage damage to the internal power supply and signal
input/output pins of the IC caused by live plugging and unplugging during testing, protective resistors should be
connected in series at the signal input and output terminals. In addition, in order to ensure more stable operation between

IC chips, the decoupling capacitance between each LED is essential;

1. It is generally not recommended to omit the decoupling capacitance at both ends of the product;

2. The signal input and output terminals of the product must be connected in series with protective resistors R1/R2. Due
to different wire materials and transmission distances, the protective resistors connected in series at both ends may vary
slightly; The size of R1/R2 depends on the number of cascaded light beads. The more cascaded the number, the smaller
the R1/R2, and the longer the transmission distance between the light beads. It is generally recommended to take a value

between 20-2K Q, and it is usually recommended to take a value of around 500 Q; Based on actual usage;
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12. SEEBAEFME Photoelectric characteristic

IBERE S CEERHATE XA
The relative relationship between pad
temperature and luminous flux output

120%

5
= 100% —
2 \N‘\
2 80% ——— GREEN/BLUE
60%
m!ﬂ_}ﬁ 5 RED
M o %
B2 40%
/| R
2 S 20%
% S 20%
e~ 000
0 20 40 60 80 100 120
R
Pad temperature
A
Wavelength characteristics
100% 3
BLUE ” G :EF ﬂ
— .80% Vi RED
Ml = g / p
fE 8 = 60%
25 0%
AEE |
X5 3 20% :
B~ | /
0.00 . —
400 450 500 550 600 650 700 750 800
i Wavelength (nm)

HAIFIRAYSRE  160°
Typical radiation pattern 160 °

T

P

/

//

/

30°

60°

\ 90°

90 75 60 45 30 15 0 0.2 04 06 08 1.0
EEIRE

Radiation angle
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13. B2EFRAE Packaging standards:

YS-IC2020RGB18-P6
@\ 2. 4 l@%ﬁﬁ—\Packaging labeling
e
| T T T ooo| e
anlanlanlanlunNuwlun) @
e sckl
‘ ‘ ‘ 12 3 6 CKO

=~ \
4.0 \ ==
i Tape

el E = Cover tape
/ Carrier feeding direction

1=y

##2 Reel(195x8mm)

(BERSEAS0MNTH) PN:

(Each roll can hold up to 4500 § ke PC:
lamp beads) : EE QTY:

Bk : & |ccT: BIN:1

Anti static polyethylene bag ' i TP:IC XY:
T : DT:2024/03/14
BEE SN:8600000302-L0001
Humidity indicator

LT )

IREER
Label diagram

TRARAE (PUBBERATIS25%)
Hard cardboard box (maximum
capacity for 52 bags inside)

FEWRLEDXASREEE, LEDERS B ENEREHERERET. KEATRIPIZEEIEFLEDASZY IR PE,
AEABAK, REFEREHK,

Surface mounted LEDs are packaged in rolls, and the LEDs are packaged in regular or anti-static bags before being packed in
cardboard boxes The cardboard box is used to protect the LED from mechanical impact during transportation. The cardboard box is
not waterproof, so please pay attention to moisture-proof and waterproof.
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14. a5 Reliability testing:

= —
S TIRIAE TR ol S8
2l Pilot projects Experimental condition HEETETED Determine
Number proj P standards
RE 100 + 5°C ~-40°C + 5°C
I=4iaY)
! Thermal Shock 15min~15min 100cycles MIL-STD-202G 0/22
==yl A=
=im e . JEITA ED-4701
=+
2 High temperature storage Ta=+100°C 1000hrs 200 201 0/22
iR e JEITA ED-4701
3 Low temperature storage LS G s 200202 0722

= ===

S

4 High temperature and high Ta=60°C RH=90% 1000hrs JEITIAO(F PO-;‘ 701 0/22
humidity storage

-40°C~25°C~100°C~25°C

N=| 7 -
5 Tem ’gfﬁij‘ clin 30min~5min~30min~5min JEITI‘?)(FR);”OI 0/22
P yeing 100 cycles
[ppeE2at
6 Resistance to Soldering Tsld = 260°C, 10sec. 2 times JFITA ED-4701 0/22
300301
Heat
BiRGFamli
7 Normal temperature life 25°C, IF: Typical current , 1000hrs JESD22-A 108D 0/22
test
S HF TERNEE Failure criteria:
FUBRtRE
= it Mzt 2% Judgment criteria
Project Symbol Test conditions B2ivE BkiE
Minimum value Maximum value
NP DC=5V JAE BRI N
BOCSERE v DC=5V ?ﬁi%cal :cirr(:rlll‘; Sa2EX0.7 -
Intensity > ypied Initial data X0.7
specification
TSz, DC=5V AIH&EAFETR =
Resistance to - DC=5V, typical current g ;
. . . No dead lights or obvious damage
Soldering Heat specification
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