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APA102-2020 LED

General Description

APA102-2020 is a new model of APA102 IC for the three-color RGB Dimming
control strip and string ,This ic using the CMOS process to provide three-color RGB
LED output driver to adjust the output with 256 gray scale and 32 brightness
adjustment ,APA with 2 signal output way , one is clock ,another is data, the clock
and data is synchronized,so that the crystal cascade piece of output movement is
synchronized .

B Package Outline Dimension and Recommended Soldering Pattern for Reflow Soldering
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APA102-2020 LED

B \bsolute maximum ratings mAMREHEE
Supply voltage  -0.3 to 6.0V

Input voltage  V55-0.3 to VDD +0.3V

Operation temperature  -40to 85

Storage temperature  -40to 85°C

Mote: Stress above those listed may cause permanent damage to the devices.

B Eletrucal characteristics WEAHH

Symbol | Parameter Condition Min Typ. Max Units
VDD Supply voltage 5.0 5.5 Vv
VIH Input high voltage 0.7vDD VDD+0.3 v
VH Input low voltage V5S-0.3 0.3vDD v
LOL Sink current voltage(RGB) @VDD=5VVOL>1V 22,5 24.5 26.5 mA
RIN Pull high @VDD=5V 570 KQ
VREG Regulator voltage(VREG) @VDD>5V 4.4 4.5 4.7 v
FOSC Oscillator frequency 200 1200 KHz

® IhEEEREA (function description)
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Global bit : 5-bit [ 32 level ) brightness setting, while controlling R, G, B
three-color constant current output value, if set the Global bit for the
10000 ( 16/31 ) is the output current is half again the original PWM settings.

DATA bk
MSB<—* LSB Driving Current
00000 0/31
00001 1/31
00010 2/31
11110 30/
11111 31/31(max)

PWM input and output signals Relations

MSB |.SB
DIN _ X 7X 6X5 X4 X 3X2X1X0 )

CKI ||UUUUUUUL

Data
MSB— Duty Cycle
00000000 0/256(min)
0000007 | 1/256
00000010 2/256
11111101 253/256
11111110 254/256
11111111 255/256(max)

2).The number of pixels per second sent to CKI frequency | FCKI | minus the Start Frame bit divided by the
number 40 the number of LED Frame bit 32, if CKlfrequency | FCKI ) to 512KHz, the pixel number

[ 512000-40 ) /32=15998, if the 50 second update Views can be connecled in series LED number
15998/50=319.To increase the number of cascaded |C CKl frequency to be increased.
(3).POLAR to empty , R, G, B forthe negative output; POLAR access VS5, R, G, B is positive oulput.
(4).VEN: Self-detection
Data Field to the middle of 3bit were B, G, R in the MSB of the opposite phase, otherwise reqgarded as invalid
data. VEN close to empty when the self-detection: when VEN V5SS then activated self-detection.

(5).CSEL to empty when the CKO and CKI RP :CSEL connected with V35S when the
CKO compared with CKI.
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Maximum serial input data clock frequency 15MHZ (lighting applications, please
control the clock frequency below 2MHz);

A Timing parameters: (T=25°C, VCC=5V)

_ _ _ _ TR VCC=5V <500 ns
Input signal maximum rise and fall time
TF <400
Cascade output signal maximum rise time TTHH CL=30pF,RL=1K <15 ns
and fall time TTHL <15
TPD CL=30pF,RL=1K <12 ns
Cascade output signal maximum delay time
TCO <12
Drive output minimum PWM on-width | TONMIN IOUT=20mA 200 ns
. . ) . TON IOUT=20mA <80 ns
Drive output signal maximum on and off time
TOFF <80
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10sec. Max.
260°C Max
4T fswo. Max. O Mas. Max
w o0 Above 220°C
E Pre-heating 180-2007C
isoc 4
E b 120s8c. Max
g A loec Max

TIME
Temperature vs. Time
(3% 2 Sueg i) 94 M )
Reworking (¥ x)
® Rework should be completed within 5 seconds under 260 °C.( = % 4 260 2 & T 5 #1)
@ The iron tip must not come in contact with the copper foil. (5 8 80 < 48 7 8047 35 4885
® Twin-head type is preferred. (4 & 4 & 4 %) -
Cleaning (%)
Following are cleaning procedures after soldering: (F il & L B 38 4% b 42 5)
® An alcohol-based solvent such as isopropyl alcohol (IPA) is recommended.
(3EIKEF 75 R o L G EE)
® Temperature x Time should be 50°C x 30sec. or <30°C x 3min
(725 » 850 E 50°Cx 30 ##+#<30°Cx3 4)
@ Ultra sonic cleaning: < 15W/ bath; bath volume < 1liter
(R340 3R ¢ oot 15W/ sk JRARM <1 4)
® Curing: 100 °C max, <3min
(El4b @ #E & 100 B, ] # = 4048)
Cautions of Pick and Place (& #em# EFEE¥FH)
® Avoid stress on the resin at elevated temperature. (i€ & #8576 /& 8 F 4 /&)
® Avoid rubbing or scraping the resin by any object.(# & & {7 45 88 %] & B 482 4 85)

@ Electric-static may cause damage to the component. Please ensure that the equipment IS properly

grounded. Use of an ionizer fan is recommended.
(AP ETHR R - RN O EgE - RIREAETES <)
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Precaution for Use (fiE A &¥H)

1. The chips should not be used directly in any type of fluid such as water, oil, organic solvent, etc. (& B 7 =T #
HAR A PMERTRA » ok ~ b~ ARERFF)

2. When the LEDs are illuminating, the maximum ambient temperature should be first considered before
operation.({& f ¢ LED AT + M 4R 46 AT AL s 2R e Hm )

3. LEDs must be stored in a clean environment. A sealed container with a nitrogen atmosphere is necessary if
the storage period is over 3 months after shipping.

(LEDS JE 174> — B 4e:F 3R - ok MR ERFRB=MA H550 » FARNAATHEMEMT)

4, The LEDs must be used within seven days after unpacked. Unused products must be repacked in an
anti-electrostatic package, folded to close any opening and then stored in a dry and cool space.

(LED &/AAMHEZERNER - RERYE R LA EMLEABBTLEN  HAHMEMMNO
3 FFHAESELR ~ FRIE 6 E M)

5. The appearance and specifications of the products may be modified for improvement without further notice.
(& b iAo RAE T RIS AL e & - BAR ATl 4o - )

6. The LEDs are sensitive to the static electricity and surge. It is strongly recommended to use a grounded wrist
band and anti-electrostatic glove when handling the LEDs. If a voltage over the absolute maximum rating is
applied to LEDs, it will damage LEDs. Damaged LEDs will show some abnormal characteristics such as
remarkable increase of leak current, lower turn-on voltage and getting unlit at low current.

(LED ¥ B m %R ARE IEDFEEAENTF R FHEFE - TERB BB MR AHEM -
@433 LED - 344149 LED T — B N4 iR TS E M RS A TR EAMREAT
AR )
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Packaging (&.88)
Tape Dimension

APA102-2020 LED
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5 boxes per carton is available depending on shipment quantity.

(KREF—ATEHES &)

Dry Pack (feHR@&RFk)

All SMD optical devices are MOISTURE SENSITIVE Avoid exposure to moisture at all times during transportation
or storage. Every reel is packaged in a moisture protected anti-static bag. Each bag is properly sealed prior to
shipment.

(F@shF AR THLHRAMEY - BEEMELRENFRENEBERR SRENTNTEH B %
A& AE AT 5 0 e ok A AR P ARG R A ¢ )

Upon request, a humidity indicator will be included in the moisture protected anti-static bag prior to shipment.
(AR K - &4l iR~ F R SRl em T )

The packaging sequence is as follows: &, % Wi 540 F)

_Reel Bag _Outer Label
ot N e [ p— c— /
v | 'I [ \\ JI: -'Ilt'r.«-"‘., 4 H\\‘ I'r:fl
§62.0) /f T )
\ 8 T o __-"+ .'; 'l \‘\ (SN, ,-"’,llll”
-__‘\ l:' r ] ‘_F,/')_(". lli ;{} y . 'Ifllil:'l e SRR j'l lflill
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Inner Label Desiccant Zip-lock (Optional) Heat Sealing

Baking ( #txE)

Baking before soldering is recommended when the package has been unsealed for 72hours,
(% &R 2 M3 72 ) o, P 0 o s 3 L B )

The conditions are as followings: (#& 4o F i)

60+3°C x(12~24hrs)and<5%RH, taped reel type. (&% 19)

100+3°C x(45min~1hr), bulk type.(4% &)

130+37C x(15min™~30min), bulk type.(#L ¥ )
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PRECAUTIONS G & ¥®)

1

Avoid exposure to moisture at all times during transportation or storage.

(388 5, 72 4% 177 1 By S B 77 0038 82  HAH A A)

Anti-Static precaution must be taken when handling GaN, InGaN, and AllnGaP products.
(32 RACSE - RILRsE R GL i 4m5E & BoF o LRIy P T E)

It is suggested to connect the unit with a current limiting resistor of the proper size. Avoid applying a reverse
voltage beyond the specified limit.
(ERFAHEEFRTADORAEALE - B RGERLSHEREMTH )
Avoid operation beyond the limits as specified by the absolute maximum ratings.

(8% %, 3% 1 A2 i Prrds € 6948 8 5 K8 )

Avoid direct contact with the surface through which the LED emits light.

(LED #§ A B - % % 5 & do HL 4 4845)

If possible, assemble the unit in a clean room or dust-free environment.

(ko R-TH S MERFBRARPEREREHR)

Reflow Soldering (EifiiE)
Recommend soldering paste specifications: (i i 12 858 4%)

1.
2.
3.

Operating temp.: Above 220 °C ,60sec(#:4E/% f © 220 F pL L 60 #5)

Peak temp.:260 °CMax.,10sec Max.(M: {2 B © 5 260 & ~ & % 10 #)

Never take next process until the component is cocled down to room temperature after reflow. (7 SL{E {7 &
BLA R ALY R R AR

The recommended reflow soldering profile (measuring on the surface of the LED terminal) is following: (i &
@A m A b (R LED thétag k@t ) o Fif )

Lead-free Solder Profile 4 &%} i 1¢

Reflow soldering should not be done more than two times i3 jfi 1% & 9] 4 {742 i =
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