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APA-102-2020 Series

Top Mount IC+RGB Chip LED

Features & 4% &
« RGB Single point of control (RGB ¥ 25 3% #1)
 8Bit(256 level)color set (8bit,256 4% Ff % 4 )
« 5Bit(32 level)brightness adjustment (5Bit,32 % #& 2 & 38 #i)
« |C input voltage 4.5v~7.5v (IC#ij A& FE 4 4.5v~7.5v)
* 20mA,Contant current output (20mAL # & )
* Anti-Reflection resin ($iu & 4 5 42)
* View angle : >=120" (min 50% brightness) (¥T % f >=120 (50% & 3% J& %))
* High contrast (% # kL )

Main Applications X&EH
* Indoor display (% M #~ &)

« Full color display (& #4881 %)
« Advertising light boxes (& 4 1% 45)
« Soft light bar (5 4%)
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M DISCLAIMER (% & %4 )

APA reserves the right to make changes without further notice to any products herein to improve

reliability, function or design. APA does not assume any liability arising out of the application or use of any
product or circuit described herein; neither does it convey any license under its patent rights, nor the rights of
others.

(SRR FEFMBLEAGEFEEMESOEA  OSRETER - AR - 2EHUREREE
TAER @ RAEMAESRARGER EOTE - PRAREETEAERR LM FT)
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B Product Specifications (& sL#L#5)

Specification Material Quantity
(R4) (# %) ($2%)
Luminous Red :620~625 nm
Intensity(lv) Green :522.5~525 nm
(HF AR E) Blue :462.5~472.5 nm
R/G/B@20mA, Ts= 25° C; Tolerance +10%
Waclerigsh Red : 270~300 mcd
(% &) Green : 500~550 mcd
Blue : 200~220 mcd
R/G/B@20mA, Ts= 25° C; Tolerance +10%
Applied voltage 5V_DC
(EREE)
Power consumption |0.2W
(7% 450 %)
View angle 140 &
((T#RA)
Refresh rate 400 Cycle
(Bl #7 %)
Resin Clear Epoxy
(#1h5) (#9) (3% fAAS)
Carrier tape EIA 481-1A specs (EIA 481-1A #1,4%) Conductive black tape 3000pcs/reel
(##) (R FTHT) (3000 % /4#)
Reel EIA 481-1A specs (EIA 481-1A #.4%) Conductive black
(#:) (REeRTwH)
Label Paper
4 5) APA standard ()
Packing bag 250%230mm Aluminum laminated bag/Zipper |One reel per bag
(B ER) (48367 A #4k) (B—a K &)
Carton Paper Non-specified
(5 4) AR sapan (#) P
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Others:
Each immediate box consists of 28 reels. The 28 reels may not necessarily have the same lot number or the same bin

combinations of Iv, Ap and Vf. Each reel has a label identifying its specification; the immediate box consists of a product

label.
(B— 4% 28T > BHEAEF T —EH —ROTE Kk AR BREIERE - BT HA LRRE
£ ARaE)

Note :This is shipped test conditions

(% 06 & B BB 14)

s Remarks: This product should be operated in forward bias. If a reverse voltage is continuously applied to the product,
such operation can cause migration resulting in LED damage.

(e B R BEGGBETHE - BokERANESRET TREMATHERS F 3 LEDHIE - )

ATTENTION: Electrostatic Discharge (ESD) protection
GEE ! | #TRERHE)
The symbol to the left denotes that ESD precaution is needed. ESD protection for GaP and AlGaAs based

chips is necessary even though they are relatively safe in the presence of low static-electric discharge. Parts
built with AlinGaP, GaN, or/and InGaN based chips are STATIC SENSITIVE devic€&SD precaution must be
taken during design and assembly.
If manual work or processing is needed, please ensure the device is adequately protected from ESD during the process.
(2B A RAMBEFREARE - & h PR LEEPRRAA AT R OB TATHHET » #HH5> ESD &
R AL R - MR - RALER ALMEN R R FAF TR ALY - ARt Bt FESHHFTR
AR LR Y o
X AT AR R A LA 0 AR WA AR BT EA)
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B Label Specifications (4% ##.4)
84 &

}
APA A s o
ol | (11111 [

X P 55k ==smp CUSTOMER PIN:

O AT
S ik m— AP} P/N.
0 O
s LOT NO:
QAR T R
'S CR:

VF.

I | 1

ABE KK WA ey R

W APA P/N: (&3R)

APA- 102- 2020
ICITEM NO.
ICRUSR
APA-102
M v
BRAND Package size
ke

(HERT)
2.0(L)x2.0(W)x0.9(H) mm

APA
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W Lot No. (#=k)

1 2 3 4 5 6 T 8 9 10
Code 12 Code 3 Code 4 Code 5 Code 6 Code 7 Code 8 Code9 | Code 10
Mfg.Year |Mfg.Month| Consecutive number Special code
2010-A

2011-B 1:Jan
2012-C 2:Feb
Mixing 2013-D | ...

Internal Tracing Code 01~Z22 000~ZZZ
Lot No. 2014-E A:Oct

M Package Outline Dimension and Recommended Soldering Pattern for Reflow Soldering
# ¥ 57 R+ SR BR
Unit: mm Tolerance: +/-0.1 (¥4 ! 3% 2 A +/-0.1 & )
Outline Dim.($M ¥ R ) Soldering Patten (7 3% [ &)
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Bl Absolute maximum ratings =RAZRZ#E
Supply voltage  -0.3to 0.6V

Input voltage  VSS-0.3 to VDD +0.3V
Operation temperature  -40to 85C

Storage temperature  -40to 85C

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

B Eletrucal characteristics WER4##

Symbol Parameter Condition Min Typ. Max Units
VDD Supply voltage 5.0 5.5 \"
VIH Input high voltage 0.7vDD VDD+0.3 \
VH Input low voltage VSS-0.3 0.3VDD "
LoL Sink current voltage(RGB) @VDD=5VVOL>1V 22.5 245 26.5 mA
RIN Pull high @VDD=5V 570 KQ
VREG Regulator voltage(VREG) @\VDD>5V 4.4 4.5 4.7 \"
FOSC Oscillator frequency 800 1200 KHz

® INEEERAA (function description)

(1) .cascading data structure
Tabdem N-LED

[—»
spr [ o*32 | LEDY LED2| Leps] LEDAF===] LEDN 1%32 |
E : rame it Hisld nd Frame

i

Start Frame 32 Bits

00000000]00000000 JCO00D00O UUUOUUUO'
“8Bits "T* 8Bits 1 8Bits | 8Bils
LED Frame 32 Bits
MSBLSBVSREI.SR
[11:]c1oba1] BLUE[ GREEN RED |
SBis spi.  8Bits 8Bits BBits
LED Frame 32 Bits

11111111 11111111 (1131212221 |31111111

-« <

&Bits 8Bits 8Bits 8Bits
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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 fa
MSB<—> LSB Driving Current
00000 0/31
00001 1/31
00010 2/31
11110 30/31
11111 31/31(max)

PWM input and output signals Relations

MSB

DIN _ X 7 X 6X5 X4 X3X2X1 X0 )
CKI jEJEJEIEIEFEJEF S

Blastg— Duty Cycle
00000000 0/256(min)
00000001 1/256
00000010 2/256
11111101 253/256
11111110 254/256
11111111 255/256(max)

2).The number of pixels per second sent to CKl frequency ( FCKI ) minus the Start Frame bit divided by the

number 40 the number of LED Frame bit 32, if CKI frequency ( FCKI ) to 512KHz, the pixel number
(512000-40 ) /32=15998, if the 50 second update Views can be connected in series LED number

15998/50=319.To increase the number of cascaded IC CKI frequency to be increased.

(3).POLAR toempty , R, G, B for the negative output; POLAR access VSS, R, G, B is positive output.

(4).VEN: Self-detection

Data Field to the middle of 3bit were B, G, R in the MSB of the opposite phase, otherwise regarded as invalid
data. VEN close to empty when the self-detection: when VEN VSS then activated self-detection.
(5).CSEL to empty when the CKO and CKI RP :CSEL connected with VSS when the

CKO compared with CKI.




www.gree-leds.com

M Block diagram i F R E

(L R 4.5V
VDD Requlator] M VRS
| »O CKO
CKIO— .
Serial Datd =() SDO
SDI & Topit Decoder
2, >
v . v
8Bit 8Bit 8Bit
Shift Shift Shift
Resister § Eﬁi‘i“e" ¢  |Register B
PWM PWM L
GenerEtoR enerator _’Generator
R G B
K K | B
; Fixed Fip!
OSCI ()—- Oscillator Current
R
VSS Cl)

B \pplication circuit /& A% H

VDD

CKO [T
Q\hlﬁﬁi‘

spol B
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Precaution for Use (i Mx&¥FH)

1. The chips should not be used directly in any type of fluid such as water, oil, organic solvent, etc. (& A 7~ 7T &
HAERPAETRAE » Flhok ~ - ARIEBFF)

2.  When the LEDs are illuminating, the maximum ambient temperature should be first considered before
operation.(f& M st LED AT - J& 43k 1F AT A #E 32 3R 3T oY ik & 8 L)

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 B AF#r— A3 F 093k - Wik A A ERFRB=(A 4550 - FAARATHEMERMT)

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 /AP RMNMER - REAMESLARENOEAHELER R HMEMMAO >
I AFRAYIR ~ BRIy )

5. The appearance and specifications of the products may be modified for improvement without further notice.
(F Rth PR Fo R TREMS L RLE » AR B 470 0 )

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.

(LEDHHB TR - BRARRERE D HEEABFIRE HHTFL£ - ETRBBEHRRA LM
@48 LED - 48316y LED € BT — LB ¥ B4 wREABAE > RENTERTRE  EAKEAT
R )
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Packaging (&%)
Tape Dimension (% R-1)

4.0+0.1 o 0.20
-H
i
1.50+0.10/=0 -
<
D @ D D D | £
o~ a
(]
e [ H
- < < < o
# Dim.C
4.0040.10 Dim.B
Dim. A Dim. B Dim. C Q" tReéel
(R~ A (R~ B) (R O (HE/1H)
2.1540.10 2.1540.10 1.05£0.10 3K
Unit: mo(B4x @ &£3K)
END START

MINIMUM OF 160mm MOUNTED WITH MINIMUM OF 390mm OF EMPTY
OF EMPTY COMPOHENT | COMPONENTS COMPONENT POCKETS SEALED
POCKETS SEALEDWITH WITH COVER TAPE.

COVER TAPE.
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Reel Dimension (&R )
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[5 2 Label sticking
| B position
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{ 7inches reel )

per carton

Lahel sticking position
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PRECAUTIONS G & ¥H)

1.

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

(88 o, fE A2 AT E By SR AH A7 69382 ¥ HAHAR)

Anti-Static precaution must be taken when handling GaN, InGaN, and AlInGaP products.
(R332 RAL4R - BAL4BSE R Bh{L424mEE & S0 » IR 45 B4 26)

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.
(EHREAHBEFBE R DYRREIREHE o 8§16 R 6 EEAR LR EMEM )
Avoid operation beyond the limits as specified by the absolute maximum ratings.

(8 .45 VA2 AdS T hB H IR KA R M)

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

(LED #f A B - 8 %, 1 & 0 B 45 A5)

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

(R RTHE M ARRFRARFERERIIR)

Reflow Soldering (@i#iE)
Recommend soldering paste specifications: (3 & }2 45 #1.4%)

i
2.
3.

Operating temp.: Above 220 °C ,60sec(#E /5% /& © 220 & p4 k60 )

Peak temp.:260 °CMax.,10sec Max.(4 {85 /& © % % 260 & - & % 10 #)

Never take next process until the component is cooled down to room temperature after reflow. (R /£ 47T &
BE, B 3| LA AL B AR BT

The recommended reflow soldering profile (measuring on the surface of the LED terminal) is following: (3 &
WAL E A 4 (R LED kR @ L) Wik ¢ )

Lead-free Solder Profile & 4543 #} f§ 1

Reflow soldering should not be done more than two times 3@ /12 & o] #4742 i@ i 2k
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10sec. Max.
260°C Max.
47C /sec. Max. 67°C /sec. Max.
- S
60sec. Max.
W l200c Above 220C
=l i i
E Pre-heating 180~200°C
o [ r-u—
= 120sec. Max.
=
47C /sec. Max.
-——————————
TIME l
Temperature vs. Time
(BE el EE)

Reworking (&Fx.)
® Rework should be completed within 5 seconds under 260 °C.(% T % 4 260 8 & F 5 #74)
@ The iron tip must not come in contact with the copper foil. (& 43 38 54 48 7 $it4r $4 3545)
® Twin-head type is preferred. (% 58 %) A 7 %) -
Cleaning G& &)
Following are cleaning procedures after soldering: (F it & & JF 374 75 k42 5)
® An alcohol-based solvent such as isopropyl alcohol (IPA) is recommended.
(B HREFABH  wEAE)
@ Temperature x Time should be 50°C x 30sec. or <30°C x 3min
(38 B x BFR]% 50°Cx 30 # 3 <30°Cx 3 %)
® Ultra sonic cleaning: < 15W/ bath; bath volume < 1liter
(RBH A o 15W/ Sk kA <14)
@® Curing: 100 °C max, <3min
(Bt : F K 100 B,/ 7 =5 48)
Cautions of Pick and Place (#&-#MAEEEFH)
® Avoid stress on the resin at elevated temperature. (& % #185 {£ 58 F < /&)
@® Avoid rubbing or scraping the resin by any object.(# &, 1% {57 47 8% %1 &, JE #2441 65 )
® Electric-static may cause damage to the component. Please ensure that the equipment is properly
grounded. Use of an ionizer fan is recommended.
(BETRGRAE AT - FERAHOEFEL - ERERETRAR )




