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B Applications
Indoor signage display applications

Flat backlight for LCD. Switch and symbol
Indicator and backlighting for all consumer electronics

Special application

W Package Dimensions

PAD Lay Out PCB
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Notes:

1. All dimensions are in millimeters.

2. Tolerance is £0.10mm unless otherwise noted.

W Pin function description 9T O
Pin number | Pin function Function description Doutl 7/} % GND
1 GND Systematically( R 4 )
2 VDD Power source( L)
3 Dout Data cascading forward output($ s 2% 6 4% K )
4 Din Data entry(Fi#a5i \) D

& VDD
(G

B Absolute Maximum Ratings (Ta =257C)

Parameter Symbol Limiting value Unit
Logic supply voltage(3Z 5 FEJF FE %) VDD —0.5~+6.5 \%
Din port voltage(Din ¥ [ H ) Vin —0. 5~VDD+0. 5 \Y
Operating ambient temperature( L {E IR 55 ) Topr -30 ~ +60 °C
Storage ambient temperature(£7 il #5155 ) Tstg -40 ~+90 °C
Lead Soldering Temperature(X#4% 25 14) Tsol 260°C for 3 Seconds

Note: For these grades in the above table, IC and LED chips may cause permanent damage to the device and
reduce the reliability of the device under long-term use conditions.We do not recommend that IC and LED chips

exceed these limit parameters under any other conditions;All voltage values are tested relative to the system..
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B Recommended working conditions (Ta =25°C) ##E T/E&1F

Parameter Symbol Min. Typ. | Max. Unit Test Condition
Supply voltage(HLJs HLE) VDD 3.0 4.0 5.0 \Y
DIN port voltage(DIN ¥ 1 HLJE) Vin - 4.0 5.0 \Y VDD=5V
DO port voltage(DO % Il H JE) Vdo -- 4.0 5.0 \Y VDD=5V
Electrical characteristic ( Ta=25°C VDD=4.5~5.5V) <45
Parameter Symbol | Min. Typ. | Max. | Unit Test Condition
High level input voltage (5 B P-4\ H,
Vih 3.0 -- VDD 3.0 VDD=5. OV
%)
Low level input voltage({E Fi, “F 41 A\ H
Vil 0 0.8 1.5 0 VDD=5. OV
%)
High level output current( = HL P4 Hi H VDD=5. 0V,
Toh - 9 - - o
i) Vdo=4. 9V
Low level output current(fE B, *F- i Hi HL 2 VDD=5. 0V,
Tol -- - - :
) 0 Vdo=0. 8V
Input current(ii A HLif) lin - 315 - - DIN # VDD
. . VDD=5. OV, GND=0V
;{; Ny . . ’ R ’
Static current(Fft s FLL) DD 0.6 | 0.73 | 0.95 | 0.6 o s
OUT output current(OUT 4 ti FLR) Tout -- 5 -- -- R, G, B=ON, Vout=3V
OUT Output leakage current(OUT %t R, G, B=OFF,
i L) folks 0-01 Vout=3V
Constant current error between
e b s ATol0 - - +3 - R, G, B=ON, Vout=5V
channels (8 & [AE L% %)
Constant current error between chips(:ts
NERSUIEN AToll -- -- +5 -- R, G, B=ON, Vout=5V
v [RMELIAT 1% )
Switching characteristic ( Ta=25°C VDD=4.5~5.5V) JfJ4§
Parameter Symbol | Min. Typ. | Max. | Unit Test Condition
Data rate(F(#i 1 %) Fin - 800 - kHz
OUT PWM output frequency(OUT PWM
n Fout -- 2.6 -- KHz R, G, B
IR TES)
Transmission delay time(f& i 4LiRmf [@])|  Tpzl - 300 - ns DIN—DO
Input capacitance(%ii A\ HL %) Ci -- - 15 pF
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B Timing characteristic 545k

[ 1. TOL |
0fg Corem &
[ 1. TI1L |
175, Mg |l |
Trezet X
RESET #4 [ J
Parameter Symbol | Min. Typ. | Max. | Unit |Test Condition
Enter code 0, high time (5 A\ 0 15, & HFH[H) TOH - 300 -- ns
Enter code 1, high time (fi A\ 1 15, & HFH[H) TIH - 600 - ns
Enter code 0, low time (fii A\ 0 f3, iKHL P [i]) TOL -- 600 -- ns VDD=5. OV
Enter code 1, low time (Fii\ 1 %, i HFE[E]) T1L - 300 - ns GND=0V
0 yard or 1 yard period (0 sk 1 74 E H#) TO/T1 - 1250 - ns
Reset code: low level time (Reset i, fKH-FRFE])| Treset | 200 - - us

(1) The 0 code or 1 code period is in the range of 1.25us (frequency 800kHz) to 2.5us (frequency 400KHz), the
chip can work normally, but the 0 code and 1 code high level time must comply with the corresponding value
range in the table above;

0 f5Ek 1 FSEEALE 1.25us (i 800kHz) & 2.5us (JAFE 400KHz) TGN, {OF 8 EH TR,
B2 0 AT 1 ey o SF A ) A A 2R AR A S i v

(2) When there is no need to reset, the low level time between bytes should not exceed 50us, otherwise the LED

may reset, and receive data again after reset, and the correct data transmission cannot be achieved.
AT AL, T 2 B S R I (A AN SR 50 ws, {50 LED Al Re A7, BALE SCEFHCEE, Joiksk
P IR AR IX.

Treset

T1H

= S 3

TTTTT T T TTTTTTR
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TI1H'

B T
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B RGB LED photoelectric parameters

colour Wavelength(nm) |Light Intensity(mcd) Voltage(V) Test Condition
Red 620-630 100-200 1.6-2.0 [F=5mA
Green 515-530 250-450 2.6-3.0 [F=5mA
Blue 460-470 150-250 2.6-3.0 [F=5mA
Notes:

1. Tolerance of measurement of luminous intensity :+15%

2. Tolerance of measurement of dominant wavelength :4+1.0nm

3. Tolerance of measurement of forward voltage :20.1V

B Function description Ihfg i

LED uses a single line communication mode, using the return to zero code to send signals. After the LED is

powered on and reset, it receives the data sent by the Din end, and after receiving 24 bits, the Dout port begins to

forward the data continued to be sent by the Din end, providing input data for the next cascade LED. The Dout

interface remains low until the data is forwarded. If Din inputs the RESET signal, it will output the corresponding

PWM duty cycle according to the received 24-bit data after successful reset, and the LED will wait to receive the

new data again. After receiving the initial 24-bit data, the data will be forwarded through the DO port. Before the

LED receives the RESET signal, the original output of R, G and B of the LED remains unchanged.

LED built-in IC adopts automatic shaping and forwarding technology, the signal does not distortion attenuation, so
that the number of LED cascades is not limited by signal transmission, only limited by the requirements of screen
speed.

LED KA LRimEiny X, RAPEEK R KEES. LED £ LB LIS, B Din 5mikRIKEHE,
FRURSE 24bit J5, Dout ¥ii UG5 K Din IS R RMEHE, N T LED 4t ANEdE. fE K
B2 A, Dout H— B KHESE. W Din %\ RESET EAMES, ¥AESA RIS EEREKE] 24bit 31
P AT . PWM 5250, H LED BEREEAr 28 s, fEBIGEFIaR 24bit #dR)5, @id DO
C¥ R ¥R, LED 7E¥A #%%] RESET {580, LED M R. G. B JRfiiHARFFAAL,

LED WE IC XHHINEEERFER, B9 ASKREZR, #1183 LED KIS ZAE S5 M R,
A 52 BT Rl o T P B oK

B Data structure #5454
The PWM data structure received by the LED is as follows(LED #ZUi /] PWM %k 45 #4940 F):

|r7|re[r5|R4|R3[R2|R1 |R0|—| > bit23-bit16 185 R H1PWM 25t
L{Gﬂedededeﬂeﬂeﬂed—w > bit15-bits 5 GHIHH PWM i %2 L
L{Bﬂsdsﬂsdsﬂsﬂaﬂaﬂ > bit7-bito i 5 BT PWM i 32 1L

A set of 24-bit data controls a chip, in which every 8 data controls a constant current output.

The PMW duty cycle is continuously adjustable from 0 to 255, when 0 is turned off, 255 is the highest brightness. 24bit data is
sent from the high level, and the data is sent in RGB order. Each 24-bit data can be split into 3 8-bit data for transmission, but
it should be noted that the low level time between each set of data cannot exceed 50us RESET signal time, otherwise the IC
will be reset. If the PWM duty cycle is calculated and the data is received again, the correct transmission of the data cannot be
achieved.

—2H 24bit FdEIESl AR, KA 8 ANMEEREE T MER .

PMW 250N 0 3] 255 SEZERH, 0 MINHERNICAT, 255 N mE R . 24bit B Kk i Efr T e &, #% /8 RGB
WY OB E R, & 24 MLBHE TR N 3 A 8 MrBmdhAT Ak, (HR 75 2 1 B 4 200 2 1) (AR H T [
ANBEEL S0us () RESET {5 S iHa], 0N IC S EAL, HE PWM 555 tif H BT ah B, MG se il 3
PE B IERfE S
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W Acceptance and forwarding of data #(#5 114552 5% Kk

D1 Dz
DOUT DIN D DIN L DIN D'Ci'-

=l LETA LEIZ LETH

DI indicates the data sent by the Dout port of the controller, and D2, D3, and D4 indicate the data
forwarded in cascading mode.

Hrh DI AE#IEE Dout iy RIEMEdE, D2. D3. D4 A K FIEHE.

Fre | s TR e =2 FEHH
1 *{J SRILECINEE | 1 1 gy J LB REE. | 2 1
|l e f—
i ]
: ] 1
] I
I
5 1 : D1y D2 D3| D4 |- O Reset Dl D2 L3 04 - B0y} Reset :
! .
I I
] 1 1
1 1 1
] I i
I I
57 ; D2| D3| Da|~ | Dn Reset ] D2l D3| D4| | Dn Reset 1
; l :
1 1 1
1 1 1
] I i
] ] 1
] 1 1
S3 : D3| D4~ | Dn Reset | D3| D4 |- | Dn Reset |
1 1 1
] 1 1
] I i
1 1 1
] 1 1
- I I
54 " [ Cn Resat J' o4q | - On Resel :
: 1 1
] 1 1
1 1 1
] 1 1
] I I

B Application information {5 &
How to calculate the data refresh rate( Q{5 ¥ il 57 i %)
The data refresh time is calculated based on how many pixels are connected to a system, according to the

normal mode:

The data period of 1bit is 1.25us (frequency is 800 MHZ). A pixel data contains 24 bits of R (8bit), G
(8bit), and B (8bit). The transmission time is 1.25us x 24=30 u s. If a system has a total of 1000 pixels,
the time for refreshing all the displays at one time is 30 1 s X 1000=30ms (ignoring the Reset signal
time), that is, the refresh rate of one second is: 1+30ms=33.3Hz.
B HT I TR AR — A RGP R 1 2 B ORI S IR IR WA
Ibit A5 08 1.25us (B 800MHz) , — MEREHERAL R (8bit) + G (8bit) . B (8bit) Ik
24bit, FRAMHSTAOY 1.25usX24=30 us. WER—DRGHIE 1000 MEER A, — KBRS
(IR IE] 9 30 s X 1000=30ms (ZHE Reset 55 E) , BI—FPEhRIH%4: 1+30ms=33.3Hz.

Below is a table of the number of cascades corresponding to the highest data refresh rate(PL & 205k fi %k
Xof I8 B e AR R ET R A%

Pixel count Fastest data refresh time (ms) Maximum data refresh rate (Hz)
B R B PR B R HTI (] (ms) B e AR RET A (Hz)

1~ 500 15 66.7

1~ 1000 30 333

1~ 2000 60 16.7
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Typical application circuit 3737 F H %

Vss
Date———@)\Din GND(4 ; @JDin GND[4) ; ; 2)IDin GND@i
it \
—O\/DD Dout(d) TlvDD Dout(B) | @ Vah Dout3—
GND
L SV
B Test Items and Conditions:
Test Item TJ. Standard Test Conditions Note Number of Damaged
No. o . . .
T H 782 B br e A %A BIR FVFRIAEL
-40°C 30min
01 Temperature Cycle JIS C7021 115min 100 cycle 0/22
=0 M=z S .
AR EIEAN (1977)A-4 90°C 30min
Thermal Shock -40 C;lSlmln
02 ‘ MIL-SLD-107D TI5min 50 cycle 0/22
7 PRl i 90°C 15min
03 High Humidity Heat Cycle JIS € 7021 30°C (=) 65°C 10 evele o
L BE AR (1977)A-S 90%RH 24hrs/Icycle 4
High Temperature Storage JIS C 7021
04 . T.=90°C 1000 hrs 0/22
i it A7 (1977)B-10
Humidity Heat Storage JIS C 7021 T.=60°C
05 - 1000 hrs 0/22
i A (1977)B-11 RH=90%
Low Temperature Storage JIS C 7021
06 T.=—40°C 1000 hrs 0/22
IR I8 (1977)B-12
Life Test T.=25°C
07 JIS C 7035 (1985) _ 1000 hrs 0/22
HARA A F=20mA
08 High Humidity Heat Life Test o 60°C RH=90% 500 b 0/22
o I e A A U [7=20mA s
Low Temperature Life Test Ta=-25°C
09 (¢ _ 1000 hrs 0/22
{35 il il 1r=20mA
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W Soldering heat reliability:

Lead Solder
Classification Reflow Profile (JEDEC J-STD-020C)
275
250 ] 235-240C
5-8sec
225+
. Tose max
5 200 1ssc By
© 175+ 0-150
2
© 150
8 Ramp-down
ClE) 125 - 6T/sec max
" 100
Preheat
75 - ~ 60-120s
50 - 300s max
25 I I I I
0 50 100 150 200
Time(sec)
Lead-Free Solder
Classification Reflow Profile (JEDEC J-STD-020C)
300
275 ] 255-260°C
250 B S 5-8sec
o 3TC/sec max
o '
EE 200 | /I__so 150,
g 175
(0]
g- 150 | Ramp-down /
& 125 | 6T/sec max
100 Preheat
75 ' 60-180s
50 - 480s max
25 T T T T
0 50 100 150 200
Time(sec)
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W Packing Specifications:

Ip 4.0 ‘ ?1.50
N~
F OO DO O 1
™ o ’
BB bEEEbEE] Of
4.0 1.4 o
o|
O P~
°ls
3.0
| L 1eo
Dimensions ate specified as follows:mm
Notes:

1) The packing only appropriate for TJ.
2) Normal packing quantity: 3,000pcs/reel
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M Precaution of Application N FH Wil it

1: Circuit layout

Due to the forward voltage of LED will vary with temperature and its driving current, the current- limited

protective circuit should be considered in the LED circuit design.

When LEDs are arrayed as parallel circuit, different inherent resistance of LED will cause unbalance current. The
unbalanced driving current which exists in every parallel circuit may make LED to be driven at different power.
Therefore, the LED driven at higher power may be damaged by over driving current, and the LED driven at lower

power may be dimmer than the others.

To solve this situation, a suitable resistor is recommended to put in series with each LED circuit. The resistor will

limit and balance the driving current which flows through every parallel circuits.

1. HEBEEH

H1F LED (%) 1E [) B i RS AN BR S B IR (K AR AL T AR 4k, 7E LED B B i1 S 5 R B i) B JAL AR 9 v 4% 1 8 -
LED 1E N FEBL HLEE I, LED [ 45 FE B AN Rl 2 5l AN P rE I o A — R IBE FL B A7 A B AN 17 X 0 R 3 T e e
IREH R AL T AR Dh 2R . Bt S ThZR RSN 1) LED 7] R 52 3 ik DR N B i A SR, IR Th 2R 3RS ¥ LED W]
fE b HoAth LED B2

FERIXFPROL, HERE— P& P S AR LED HLEE R IEC R LR PR AT i 2 B I 10C FL I (14 X3 FELIAR

2: Electric Static Discharge (ESD) Protection

/@7 All kinds of LED materials, such as GaP, AlGaAs, AllnGaP, GaN, or InGaN chips, are STATIC
M SENSITIVE device. ESD protection or surge voltages shall be considered and taken care in the initial

design stage, and whole production process.

The following protection is recommended:

(1) A wrist band or an anti-electrostatic glove shall be used when handling the LEDs

(2) All devices, equipment and machinery must be properly grounded

If LED is damaged by ESD or surge voltage, damaged LED may show some unusual characteristics. It may appear

leakage current, and LED does not emit at low current.

And when using microscope to inspect damaged LED chip at low driving current, it may have some black dots

within the emitting area.

10
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2: BHLHE (ESD) fRP

& Fh LED #8}, 40 GaP, AlGaAs, AllnGaP, GaN, InGaN %)/, J&ife MU esf. i i AR 3P B T iU
NAERTUG BETH B B ATEEAS 2R 72 5o R Ao DL RS R R EURS Jit

BUCRE L B9 $ i«

(1) {EACEE LED B NAEF FIA G R TF £,

(2) FTAZEE. WAL LI,

4n 2R LED #i5% B BB BRI FUS AR, 45081 LED Wl e & o — 28 A S0 104 . e rTRe i B de ., JF H LED
FEAR T A2 RO -

{RORZNH IR, 4 SR B 240 LED O 7, IR AE KRG I A — ke B s,
3: Pick and Place

The following items should be paid attention in assembly process:

(1) It should be avoided to load stress on the resin during pick and place process, especially at high temperature.
(2) Avoid rubbing or scraping the resin by any object, and avoid leaving fingerprints on the lens.

(3) Electric-static may cause damage to the component. Please confirm that the equipment is grounding well.

3: FHEARE

ST I A R R LR ST

(1) fEfmENCE R, Rl e T, NEERERE LiEnE .
(2) ATV EEE BEI 0, B e Ak B R 2L
(3) HhAELATBESXT LED 3& iR . G HA i e &t R A7

4: Storage
It’s recommended to store the products in the following conditions:

(1) Shelf life in sealed bag: 3 months at TA<30°C and Hum.<30%RH.(Base on aluminum laminated moisture

barrier bag.)
(2) After the package bag is opened and kept in the following environment, the LED products should be used

completely as soon as possible:
Humidity (Hum.) : 60%RH Max.
Temperature (Ta) : 5°C ~30°C (41°F ~86°F )

Assembly duration: within 168 hours, after bag is opened.

11



& YIBA R A

SHEN ZHEN TENG JIE OPTOELECTRONIC TECHNOLOGY CO., LTD

4:

If the some of LED are not used, they need to be kept at Hum. = 10%RH in zip-locked sealed bags. And if the
duration exceeds 168 hours, re-baking process is required to keep LED from moisture.

Baking condition: 70+5°C/24 hours.

&7

BEAE R ISR T A7

(1) fESBESNARF I FEIREC 30°C LIBEEC 30% RH UM TF, 34 H . GEHRIZED#LS. )

(2) AT I G, 7ECA RGN, MRPEA LED P28 W : >60%RH #RE: 5°C ~ 30°C (41°F ~86°F )
FERCIF ] FTH RS, 7E 168 /N I {58

WA LED WA, WFRERAAEA % B % E ST, 1B =10%RH.

T S I AR I 168 /N, ) 5 T E T A

HERE A T0£5°C/24 /NI,

5: Cleaning

An alcohol-based solvent such as isopropyl alcohol (IPA) is recommended to clean the LED, after soldering
process, if cleaning is necessary. Before cleaning, a pre-test should be done to confirm whether any damage to the

LEDs will occur.

It is not recommended to use unspecified chemical liquids as cleaning material for cleaning the LED. It” s also not
recommended to use ultrasonic power to clean the LED device. The chemical and ultrasonic power could harm the

LED devices.

: BT

R R, RS, AU LA, RN EE (IPA) 7E Y LED. RSP ml, NiZf— 1
ek, DARf e & A 2 X LED J& BiidR

AN AN W A 2 AR DR TR DA R o AN ORI FRLIIRTS  LED o XL A R 75 I8 1) 0
SR LED i& i o

6: Manual Soldering and Rework

The manual soldering process is not recommended for quality consideration. When it is absolutely necessary, the

LEDs may be mounted in this fashion but the user will assume responsibility for any problems.
The the following conditions are recommended :

(1) Soldering material : SN60 (60% tin and 40% lead) solder or solder with silver content is recommended.

(2) Temperature of the iron : lower than 300° C

12
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7

6: FaNEEMIRT

7: Application

(3) Soldering time : maximum 3 seconds

(4) Operation cautions:

- Please avoid overheating of LED component in any process. Overheating may damange

the LED package.

- Please don’ t place any stress on the lens of LED, especially at high temperature

W REEE, AMEET TR, Y4t WERF, LED Af LLTF T8, (BAEE 7 A SE AT o) 35 0 54T
DL &1
(1) 54 M) 38R SNGO (60%45, 40%4%) 545 548 FH AR5k
(2) SRR PR B KT 300° C
(3) Fherf 1)« e 3 A
(4) FETE R I
TG AT AR i R A a8k 56 LED I 44
I T BE SRR LED HE 2.
—IE AN BT A LED i 4E b, U iR R

(1) The strong light from LEDs may injure human eyes. Precautions should be taken to prevent looking directly at

the LEDs with unaided eyes.

(2) In order to get maximum light output during the duration of LED’s long life, designer should consider how to

make excellent thermal dissipation when making the whole system design. It’s recommended to avoid intense

heat generation and to operate within the maximum ratings given in this approval sheets.

(3) Every piece of LED will be sorted and LEDs with the same binning grade will be taped into the same reel or

put into the same bag. It is recommended to use the same bin-grade LED to assembly the unit module. This

will ensure the LED unit module with good uniformity of brightness, hue, and so on.

SiF
(1) Ted BICTTRESITH AR, BORICTBHSHE, LAY L IRET B BLR e —HRE

(2) £ LED IEHAFar N, N TR ERARNeRE I, Bt N B AL 3 R SR BE I RE Fh AT R4 (1
Mo VO R 2R, FFAEAURS S P IR B R BIUE (Y 54T

(3) #A™ LED AT BR#OCK 4 328, AHIF BIN 5 1) LED AT BRAG B A [R]— 68 B BURAE R — MR 7 L. #i
A IR BIN 5 LED SRBEHCEA B XA O] LED S i B, B i — Bl

13
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