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Absolute Maximum Ratings (unlessotherwisespecified, Temperature=25 )

Characteristic Symbol Rating Unit
SupplyVoltage \bD 6.5 \Y
PowerDissipation Po <80 mwW
MaximumOutput Current ILEDOUT 5.5 mA
WeldingTemperature ™ 300(8S) T
OperatingTemperatureRange TOPR -25~85 T
StorageTemperatureRange TsTO -65~120 T

Electrical Characteristics (unlessotherwisespecified, Temperature=25 & Vop=5.0V)

Parameter Symbol Min. Typ. Max. Unit Note
SupplyVoltage VDD 3.3 5 55 Vv
OperationCurrent Iop . 1 - mA R/G/Bwithout load
Sleep ModeCurrent Isieep - 5 - uA
Input Highd ¢ 2 Bl 5L Vin 0.7*vDD - VDD+0.4 vV
LyLidzi [ 2,6B af é Vi -0.4 - 0.2*VDD v
hdzi LydzGd | DAK 4 | \VoH 4.5 - - % lor=3mA
hdzi Lddzi [DDg G[ ¢ Vo - - 04 v loi=3mA
h dzii Lddzi [KEY d ] VoLk - - 04 v lo=10mA
R/G/B SinlCurrent » 285 3.00 3.15 mA Max.3mAoption
475 5.00 525 mA Max.5mfoption

- 3/17 - mA/level Max.3mfoption
R/G/B CurrenGain Gevel

- 5/17 - mA/level Max.5mAoption
DI/BI InputLeakage lieak ) } } UA Vo~\=VDD=5V
R/G/B off Leakag€urrent loft - - 1 UA Vrice=5V,PWNbff
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Typical Product Characteristics( Ta=25 ; VDD=5V)
Characteristics Symbol Min. Typ. Max. Unit Testcondition
R - 150 -
G - 320 -
Luminoudntensity \Y B i 60 . mcd l[F=5mA
w - 570 -
R 615 - 630
DominantWavelength | <R | G 520 - 535 nm [=5mA
B 460 - 475
Color Coordinate X i 0285 i - IF=5mA
y - 0.285 - -
ViewAngle H 172 - 120 - deg l==5mA
Rangeof Bins
Luminous Intensity-White(l F=5mA)
Bin Code Min. IV Max. IV
(mcd) (mcd)
1 300 450
2 450 550
3 550 650
4 650 750

Color Coordinate Comparison-Whit e
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Color Rank
Bincode X1 Y1 X2 Y2 X3 Y3 X4 Y4 X5 Y5
A 0.307 0.3072 0.3287 0.2948 0.3091 0.2712 0.2865 0.2819 0.307 0.3072
B 0.3287 0.2948 0.3504 0.2824 0.3318 0.2605 0.3091 0.2712 0.3287 0.2948
C 0.2865 0.2819 0.3091 0.2712 0.2899 0.2482 0.2667 0.2578 0.2865 0.2819
D 0.3091 0.2712 0.3318 0.2605 0.3132 0.2387 0.2899 0.2482 0.3091 0.2712
E 0.2667 0.2578 0.2899 0.2482 0.27 0.2227 0.247 0.232 0.2667 0.2578
F 0.2899 0.2482 0.3132 0.2387 0.293 0.2134 0.27 0.2227 0.2899 0.2482
G 0.3318 0.2605 0.3524 0.2513 0.3358 0.2299 0.3132 0.2387 0.3318 0.2605
H 0.293 0.2134 0.3132 0.2387 0.3358 0.2299 0.315 0.204 0.293 0.2134
| 0.3318 0.2605 0.3504 0.2824 0.3695 0.2719 0.3524 0.2513 0.3318 0.2605
J 0.2609 0.3332 0.2797 0.355 0.3036 0.342 0.2849 0.3196 0.2609 0.3332
K 0.2851 0.3196 0.3036 0.342 0.3243 0.328 0.3068 0.3072 0.2851 0.3196
L 0.2406 0.3064 0.2609 0.3332 0.2849 0.3196 0.2643 0.294 0.2406 0.3064
M 0.2643 0.294 0.2849 0.3196 0.3068 0.3072 0.2865 0.2819 0.2643 0.294
N 0.22 0.2783 0.2406 0.3064 0.2643 0.204 0.2444 0.2672 0.22 0.2783
(6] 0.2444 0.2672 0.2643 0.294 0.2865 0.2819 0.2667 0.2578 0.2444 0.2672
P 0.22 0.2783 | 0.1996 | 02513 | 02244 | 02407 | 02444 | 02672 022 0.2783
Q 0.2444 0.2672 0.2244 0.2407 0.2471 0.232 0.2669 0.2579 0.2444 0.2672
R 0.1996 0.2513 0.1792 0.2243 0.2056 0.2148 0.2244 0.2407 0.1996 0.2513
U 0.2056 0.2148 0.1862 0.1886 0.2075 0.1802 0.2273 0.2061 0.2056 0.2148
X 0.196 0.2894 0.1752 0.2624 0.1996 0.2513 0.22 0.2783 0.196 0.2894
Y 0.1752 0.2624 0.1548 0.2354 0.1792 0.2243 0.1996 0.2513 | 0.1752 0.2624
Z 0.1548 0.2354 0.1344 0.2084 0.1588 0.1973 0.1792 0.2243 | 0.1548 0.2354
S 0.2244 | 02407 | 02056 | 02148 | 02273 | 02061 | 0.2471 0.232 | 02244 | 0.2407
a 0.2471 0.232 0.2273 0.2061 0.2498 0.1959 0.27 0.2227 | 0.2471 0.232
b 0.27 0.2227 0.2498 0.1959 0.2728 0.1866 0.293 0.2134 0.27 0.2227
\ 0.2169 0.3188 0.2369 0.3468 0.2609 0.3332 0.2406 0.3064 | 0.2169 0.3188
W 0.1963 0.2907 0.2169 0.3188 0.2406 0.3064 0.22 0.2783 | 0.1963 0.2907
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Parameter | Symbol Min. Typ. Max. Units Note
Propagation tPLZ - - 80 ns

Delaytime tPZL - - 80 ns

. 5 L Mpldad=30pF
Risingime tTHL - 15 - ns

Fallingtime tTLH - 15 - ns

Risingime tR - 50 - ns

. Iskricer3/5MA,load=30pF

Fallingtime tE - 50 - ns

Datarate Foata - 800 - KHz

50% 50% / N\
DI
tPLZ tPZL tTLH tTHL
50% 50% s oo |
DO < 10%
R tF n 10%
;{ 90% 90% F / \
Vourries " pron. 8
Block Diagram
vDD GND

3 0%

DI
Bl

r Yy

Serial Command Processor

PWM Generator

101B|0S0

A A

A 4

Constant Current Driver

DO

KEY

ot
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Pin Function Description:
Pin Name 10 Description

VDD P PowerSupply

GND G Ground

DI I Serialdatainput

BI I Secondangerialdatainput

DO 0O Serialdata output

KEY 0O Opendrain output for keyscan

PackageOutline Dimensions

0.062

32

0.4

voo ) %

DI

014

Do ) |

0.125

! Key | LM

s

o )

==l
B[V

chip

I

I

GND

GND

0.925

0.048

Top View

_._I 0.048

2.1

04| |04
| 0.062
0.125

21

0.925
014

0.048

Bottom View

2.28

Unit:mm
Tolerance:+0.1

0.5
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Recommendedpad:
2
= 0.4 2.5 0.4
L)
- [1 '
| } ) | 4
g ) (
= [
=2
=t ¥
ST 1S
e ) L
b [
g
L]
PIN Configuration:
—— ]
1) VDO BI 8
1 ] 8
2 D b Y D (7)
—I \ 7
@ 9O QE V 6N ()
chip
) KEY GND (5)
No. Symbol Functiondescription
1 VDD PowerSupply
2&7 DI SerialDatainput
3 DO SerialDataoutput
4 KEY OpenDrainoutput for Keyscan
5&6 GND Ground
8 BI Secomary serialDatainput
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Data Transfer Protocol

Reset
time

|
I Data Cycle 1 I I Data Cycle 2
| | (>250us) |
LED1 1% 24-bit data | 2™ 24-bit data | 3'9 24-bitdata [ oo 1% 24-bit data | 2™ 24-bit data | 3 24-bitdata | e
LED2 2" 24-bit data | 3' 24-bitdata | oo 2" 24-bit data | 3'4 24-bitdata [ e
LED3 34 24 pitdata| e 39 24-bitdata | e

The singlewire datatransferprotocolsupports24-bit datafor eachLED RGB displaydatarefresh.
AP3221A-C3A receive24-bit dataand passethe remainingdatato nextLED. The 24-bit dataconsistof
greenredandblue data, each with-Bit width, and are transferred with MSB first. Each of tHat®lata

determine256-level PWM pulseusedto control R/G/B channels.

R7 | R6 |R5 | R4 [R3|R2Z|R1|RO|G7 | G6 | G5|G4 | G3|G2|G1 (GO | B7 |B6|B5|B4|B3|B2]|B1]| B0

The transferred data are recognized based on the midkhs received byAP3221A-C3A. A low bit O is
represented by a 0.3us high pulse followed by a 0.9us low pulsighfit 1 is represented by a 0.9us high
pulse followed bya 0.3uslow pulse. A low pulse ©° 250usis usedto issue a resetommandto
AP3221A-C3A to starta new cycle of serialcommands.

Bit 0 TOH TOL TOH =0.30us = 0.10us, TOL =0.90us £ 0.10us
Bit 1 T1H T1L T1H = 0.90us * 0.10us, T1L = 0.30us £ 0.10us
Reset Treset Treset = 250us
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KEY output during data transfer

AP3221A-C3A supports KeyLED key scan function by forcing opeirain output KEY pin to low

state during receiving transferred data. Key pin is wired to amnedtieey switch. Once the responding

key is pressed and the switch is ON, the low state is used as a scan signal sent thbI@téssed

key canthen be recognized by the signal. That is, the key with the LED receiving transferred data is
pressed. This am-drain output KEY features the scan function during data transfer (patent granted).

Reset
time

|
I Data Cycle 1 | I Data Cycle 2
| | (>250us) |
LED1 | 1%24-bitdata | 2 24-bit data | 3' 24-bitdata [ e 1% 24-bit data | 2™ 24-bit data | 3 24-bitdata | oo
1
1
1
! 2" 24-bit data [ 3'd 24-bitdata | e 2™ 24-bit data | 3'9 24-bitdata | oo
LED2
i :
1 1
s ! risingafter [ 3" 24-bitdata [ e 3 24-bitdata [ e
LED3 ! falling after : 1st rising
1 1st positive 1
Y ! pulse on | edgeon
KEY pin ¢ LeD1'sDI % LED2'sDI
of LED1 L | L
KEY pin
of LED2 | | I
KEY pin
of LED3 | S L

Suppose there are 140 keys in a keyboard set, the worst case response time of a pressed key even
during data transfer is calculated as below.

Worstresponsegime=single_bit_transfer_time*24 bit440_ keys
=1.2us* 24 140
=4.032ms

Please note that the low pulse on KEY pin falls after the first positive pulselof @dta, and rises
after the first rising edge of next bt data. This timing enables MCU to chetkhe key with the
LED receiving 24bit data is pressed before issuing nexb4lata.
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Key scanqguery protocol

AP3221AC3A0s KeyLED feature suppor t g0 akcelgratekeygoan quer
timing. Insteadof 24-bit data,MCU sendsa query codeto eachLED to scankey pressstatuswith the
specificLED. A querycodeis representethy a 2ushigh pulsefollowed by a 2uslow pulse.

Query code TQH TQL TQH: 2us20.10us, TQL: 2us*0.10us

WhenanLED receivesaquerycode,the KEY pin of theLED is forcedto low state.Hence the low
state trggers a low pulse event to MCU if the responding key is pressed.

Reset
Scan Query Cycle 1 i Scan Query Cycle 2

( >250us)

|
|
|
LED1 | 1% Query Cndel 2" Query Codel 3" Query Code| --------- 1% Query Cude’ 2" Query Codel 3' Query Codel --------- |

2" Query Code| 3'd Query Code

......... | | 2" Query Code| 3'Y Query Code

LED2

falling after 1 1 rising after
LED3 14 positive | 1 1strising
pulse on ! | edgeon
. LED1'sDI 1 ! g
KEY pin s H + LED2's DI

of LED1 . LI

3" Query Code

......... | |3’d Query Code

KEY pin
of LED2 - v o L

KEY pin
of LED3 | -

Because the wave length of a query code (4us) is much shorter than thabtioti2i (28.8us), the

worst case response time of a pressed key event in key scan query mode is bettet thadata

transfer mode. Suppose there are 140 keys in a keyboard set, the worst case response time of a presse
key event in key scan mode is calculated as below.

Worstresponsegime=single_query_code_tim&30 keys
=4us*140
=0.56ms.

Please note thdihe low pulse on KEY pin falls after the first positive pulse of a query code, and rises
after the rising edge of the positive pulse in next query code. This timing enables MCU to check if the
key with the LED receiving the query code is pressed befsuinig next query code.
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Sleepand wake-up mode

AP3221A-C3A supports sleep/wakep modes fopowersaving purpose. Wharceiving24b i t 006 s F

data,8-bitOx5Aspecialdataandaresetcommand AP3221AC3A will entersleep modeln sleepmode,
the built-in oscillator and associated circuitry is disabled. The quiescent currA3221AC3A is less

than 2uA (typ) in sleep mode.

A sleepingAP3221AC3A wakes up from sleep mode when detecting an input rising edge on DI or Bl pin.

Normally a positive pulse onl@r Bl pin can be used as a walkg trigger. After waking up, all sleeping

circuitsin AP3221AC3A returnto normalworking modewithin 1ms.To wakeup the nextcascaded
AP3221AC3A, the received positive pulse on DI pin is passed to DO pin, which codrieddd pin of
the nextAP3221AC3A, and in turn wakes up the nexP3221AC3A. Hence, all cascaded sleeping
AP3221AC3A can wake upuccessively.
Since it takes 1ms for a sleepiA§3221AC3A returning to normal functioning mode, it is recommended
for MCU to wait for 1ms to send display data and commands after issuing auwakdse.

In case a mallunctionedAP3221AC3A exists in an LED strip, the one next to the 4fuadctioned

AP3221AC3A determines the sleep/wak@ mode through Bl pin, instead of Dhpi

In an LED strip, it is possible to set cert&iR3221AC3A active, while the others in sleep mode. As an
example, the following commands are for two leading aciv8221AC3A and other sleepingP3221A

C3A.

RGB RGB

24h100FFF| 24h235678 | 24'h000000

RGB

RGB

24'h000000

PD
8'h5A

Reset code
+ 2250 us

As an example of sleep/wakp commandshown below, the firsAP3221AC3A is kept active and the
remainingAP3221AC3As enter sleep mode by-b4i t 00 s
pulse wakes up all sleepidP3221AC3A.

1% 24bit dats | 2" 24bit 0 | 3" 24bit 0

4"24.5it 0

PD, 8h5A|

and

an

1 24-bit data

|_| 1ms recovery time

endi

ng

New data

-4—————— One RGB data + othersleep commands —— |

I Reset I
| Time I
>250us

l

|
|

|—— Sleep Mode ——=|-— Wake-up —#=

O0x5

Note that KEY pin of a sleepingP3221AC3A outputsa low state which can be used as a trigger of wgke

interrupt to MCU in case any key with a sleepAig3221AC3Ais pressed.
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Typical Application Circuit

Singlewire LED strip application circuit with malfunction bypass featisrahown belowThe circuit canbe
implemented in a single layer PCB layout easily.

GND GND
L1 L2 L
Bl Bl GND BI GND}H— - —BI rG.IND Bl
—P| S —J e D B R e J —iD| === ——j DO
DI DOf——— DOf——— DOfF———
VDD KEY — VDD KEY — VDD KEY}—
VDD VDD

Singlewire LED strip and key scan application circuit with malfunction bypass feature is siebown.
With appropriate PCB layout, it is possibler&alize the circuit in gingle layer PCBayout.

GND GND
L1 L2 L
Bl—m GND BI GND -———4BI ZND Bl
—1P] sy —J =—1D] ===y "—— —DI -——--~-—J DO
Dl DO— DO— RDO—
VDD KEY ) VDD KEY|—==0 VDD KEY|—==0
VDD I l ! VDD

KEY KEY

switch 1 { switch 2 { switch n {
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Typical Key LED Waveform Control with MCU (during Data Transfer)

MCU LED1 LED2 LED3 LED4
D1 D2 D3 D4
P i A i i i b B
K_IN g Bl ey [ Ll = Ll = [ e
1 = K1 K2 K3 Kd
47K
Key1 Key2 I] Key3 [] Key4
% K_IN
MCU —> LED / D1 [ 24 bits L o] 24 bis [ i 24 bils 1 24 bits ]
Data D2 il | 24 bils 1 24 bils 1 24 bils ]
Transfer ! !
N D3 i [ 24 bils i) 24 bits ]
1 I
D4 ) W 24bls |
i B
1 I
LED —» MCU / K1 | outputlow; |
1 |
K2 : :] output Low s
Scan K3 : i . output Low [
\ K4 : : 1 output Low
: I
1

Key 1 pressed

K_IN pull-up by McU | [ pull-up by MCU Key 4 pressed

window for MCU to
scan a pressed key

As anexampleof Key LED controlwaveformshownabove,aglobalnetK_IN is wired to one terminabf all

key switches. K_IN net is weakly pulled up to VDD level loyMCU input port. While a certain LED is
receiving 24bit RGB data, its KEYport will output a low level pulse. If the key associated with the LED is
pressed and the switch is ON, the low level pulse is then passed to K_IN net. MCU can determine the ex:
key being pressed by the sequential order of transferred data.
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Typical Key LED Waveform Control with MCU (during Data Query)

MCU LED1 LED2 LED3 LED4
D1 D2 D3 D4
i D i K B T P 20 e o B s L P o]
K_IN _L_ Bl KEY ;P BI KEY I—P Bl KEY _\—> Bl KEY
A = K1 lKQ lKg K4
47K
Key1 Key2 [] Key3 [] Key4
% K_IN I
e i 05 &% it & i §F
/ I
Scan D2 ; P T ey S o S
e g | | oy S S
D4 i i . —F
| :
1 1
LED —> MCU / K1 | output Low |
1 1
output Low
2 K2 f : P
SEZn K3 i i output Low
: : output L
\ K4 ! 1 put Low
: Key 1d : Key 4
K_IN pull-up by MCU !&! pull-up by MCU pressed
— —

window for MCU to
scan a pressed key

As an example of KeitED control waveform shown above, a global net K_IN is wired to one terminal of al
key switches. K_INnet is weakly pulled up to VDD level by an MCU input port. While a certain LED is
receiving ascan query code, its KENort will output a low level pulse. the key associated with the LED is
pressed and the switch is ON, the low level pulse is theng#ss€ IN net. MCU can determine the exact
key being pressed by the sequential order of query codes. Since wave length of a query code is much s
than 24bit RGB data, the key press response time in scan query mode is much faster than in data tra

mode.
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MCU LED1 LED2 LED3 LED4
0o D'L oI %) DZT_ Dl ) B3, bi ) D‘L DI oo |
K_IN E Bl oy I L& P L la £ T L_Ja o
T K1 le le Kd
47K
Key1 Key2 U Key3 [] Key4
e i T
Data I
] Transfer —’I I Scan Query
MCU —> LED / D1 | e 24 bits 1 | 1
Data D2 B 1
Transfer 1
Py D3 e TR AN | N N
Scan \ D4 m
Query e
LED —= MCU / K1 — . output Low [
K2 - output Low
Ke L
chn K3 output Low
e
\ K4 pi output Low
Key 4
K_IN ﬁpull-up by MICU _ Keylpressed 5 o e | pressed [~

As an example of KeyED control waveform shown above, if MCU treats the key press event with highe
priority than data transfer, MCU can change data tramséefe into scan quempode immediately after a24
bit data transfer is done. This allows MCU to response the key press event efficiently. The data transfel

be resumed while query scan is complete (after 0.56ms fekdyl@pplication).

No.15,SanminS.Rd.,FongshanVillage,HukouTownship,HsinchuCounty303,Taiwan,R.O.C.

TEL:886-3-5986248  FAX:886-3-5986247 http://www.solidlite.com


http://www.solidlite.com/

y/4 SOUDUTE Drawing No rev | oae | Pese

AP3221A-C3A V4 2023/05/18 | 17/21

Dimming Control

AP3221AC3A supports an &vel current gain control to adjust sink current of R/G/B channels. This
feature enables dimming control of LED lighting. Each of the red, green and blue channels can be
controlled individually which inturn not only tosave pwer consumptionutalso tofine-tunethe color
temperature of R/G/B LEDs.

To setthecurrentgainof AP3221AC3A6 R/G/B channelsaspecialpulsemustbeissuedoy MCU before
setting the current gain levels, as shown below

| | Reset | Reset | Reset |
| | time 20us | time | | time |
| Data Transfer | (>250us)| pulse | (>250us)| Current Gain Data I (>250us)|
24-bit data | 24-bit data|]  ------ 24-bit data | 24-bit data |_

by

Special 20us pulse Entering current gain setting

After a reset pulseoflowing normal data transfer, if a 20us positive pulse is issued with another reset pulse
AP3221AC3AIs forced into a special mode to interpret followingl#tddata as current gasettingdata.

Each ofthe 24-bit datacomprisest-bit gainvaluesof R/G/B channelsasshownbelow.

§23 | 822 | 821 | 820 | 819 | S18 | S17 | S16 | S15 | 814 | 813 | S12 | S11 | S10 | S9 S8 s7 S6 S5 S4 S3 82 S1 S0

0 0 0 0 R[3] | RI2] | R[1] | RIO] 0 0 0 0 G[3] | G[2] | G[1] | GIO] 0 0 0 0 B[3] | B[2] | B[1] | B[O]

The maximumoutputcurrentof eachR/G/B channelds thendeterminedas below($«=3mAorsmA).
Rsink=k«*(R[3]*10/17+R[2]*4/17+R[1]*2/17+R[0]*1/17)
Gsink= Is¢* (G[3]*10/17 + G[2]*4/17 + G[1]*2/17 + G[0]*1/17)

Bsink = k* (B[3]*10/17 + B[2]*4/17 + B[1]*2/17 + B[0]*1/17)
By default,R[3:0]=G[3:0]=B[3:0]=0x0F.
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Surface Mounting Condition

In automatic mounting of the SMD LEDs on printed circuit boards, any bending , expanding

and pulling forces or shock against the SMD IsEdhall be kept min. to prevent them from
electrical failures and mechanical damages of the devices

Soldering Reflow

Soldering of the SMD LEDs shall conform to the soldering condition in the individual specifications.
SMD LEDs are designed for RefldSoldering .
In the reflow soldering , too high temperature and too large temperature gradient such as rapid
heating / cooling may cause electrical & optical failure and damages of the devices .

Solidlite can not quarantee the LED after they have besembled using the solder dipping method .

RecommendedSoldering Temperature Time Profile (Reflow Soldering)

Lead Free Solder
Pre-heat 150~200T
Pre-heat time 120 sec. Max.
Peak-Temperature 260 Max. L TChme
Soldering time Condition | 10 sec. Max.

Lead-free Solder

1~5 C/ sec.

Pre-heating
150-200 *C

120sec. Max.

260 “C Max.
10 sec. Max.

60sec. Max.
Above 220°C

Reliability Testltem and Conditions

s Resultsof Reliability Test

*Test (Note) Thevaluesarebasedonl-dieperformance.

No Item TestConditian TestHours/Cyclel SampleNo | Ac/Re
1 DC OperatingLife RN/GN/BN~IF: 5mA 1,00HRS 50PCS 0n
2 High TemperaturéStorage Temp100 1,00HRS 50PCS 0n
3 Low Temperaturé&torage Temp:55¢ 1,00HRS 50PCS on

A40C p 80F
4 ThermalShockTest 5min  8setsmin 100CYCLES 50PCS on
5 Temperatur€ycle o b S eONNE %l 300cYCLES 50PCS on
6 Temp.& Humidity Ta=85%" ,RH=85% 1,00HRS 50PCS on
s TheReliability Criteriaof SMD LED
Limit
Item Symbol TestCondition Min. Max.
Forwad Voltage VE [F:5mA - U.S.L*1.2
ReverseCurrent Ir VRSV - U.S.L*2
Power PO IF 5mA LSL*OS

*U.S.L.: UpperStandard_evel

*L.S.L.: Lower Standard_evel
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PackageReel & Static Shielding Bag Dimensions: (Unit: mm)

SEQ.:?"Xan i
NbDZ7STTNBZWnO T

SolidliteCorp. A
o

) , B W B

220

A4

C
N A

Bag,Static Shielding (T : 0.1 mr

1 Reel / Bag
- \ N
PackageCarrier Tape Dimensions (Unit: mm)
DQ. . P2 - - Fo -
'\._"\- . B:
f Ny j
/| K 1 MR
A W s s n WS n W B2
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E i 1 Ll = A I
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11| S ol B
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D1 —-— B KT
5 LKQ |
— ltem | Specification | Tol. (+/-) t 0.23 +0.05
|-' va fgg :gfg A0 | 260 | 010
A V3% e 1 B0 | 345 | 000 [EC:B—B’
l \ Sl [0 | 150 [«odo0| KO | 265 | 040
\_/ i D1 1.00 £0.40 | A1 NIL NIL
A PO 4.00 +0.05 B 1.70 £0.10
—J—-— P1 4.00 +0.10 K1 0.65 010
P2 2.00 +0.05 : —
SE.A. g':'l.— ,i"-'l'I P0x10 40.00 +0.20
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Cautions :
1. Storage
*Storage Conditions
Before opening the package:
The LEDs should be kept at 30or less and 90%RH or less. The LEDs should be used within a year.
When storing the LEDs, moisture proof packaging with absorbent material (silica gel) is recommended.
After opening the package
The LEDs should be kept at 300r less and 70%RH ordse. The LEDs should be soldered withG8 hours
(7days) after opening the package. If unused LEDs remain, they should be stored in moisture proof packages
such as sealed containers with packagesomuendedtoi st
return the LEDs to the original moisture proof bag and to reseal the moisture proof bag again.
*|f the moisture absorbent material (silica gel) has faded away or the LEDs have exceeded the storage time
baking treatment should be performethgghe following condition.
Baking treatment: more than 24 hours at &b+/
*Solidlite LED electrode sections are comprised of a silver plated copper alloy. The silver surface may be
affected by environments which contain corrosive gases and so orse Rlead conditions which may cause
the LED to corrode, tarnish or discolor. This corrosion or discoloration may cause difficulty during soldering
operations. Itis recommended that the user use the LEDs as soon as possible.

*Please avoid rapid transiti® in ambient temperature, especially in high humidity environments where
condensation can occur.

2. Moisture Proof Package

*When moisture is absorbed into the SMT package it may vaporize and expand during soldering. There is a
possibility that this can cae exfoliation of the contacts and damage to the optical characteristics of the LEDs.
For this reason, the moisture proof package is used to keep moisture to a minimum in the package.

*The moisture proof package is made of an aluminum moisture prooftbag mpper. A package of a moisture
absorbent material (silica gel) is inserted into the aluminum moisture proof bag. The silica gel changes its color
from blue to pink as it absorbs moisture.

3. Heat Generation

*Thermal design of the end product is af@amount importance. Please consider the heat generation of the LED
when making the system design. The coefficient of temperature increase per input electric power is affected by
the thermal resistance of the circuit board and density of LED placemetitednoard, as well as other
components. It is necessary to avoid intense heat generation and operate within the maximum ratings given i
this specification.

*The operating current should be decided after considering the ambient maximum temperature of LED
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4. Static Electricity
*Static electricity or surge voltage damages the LEDs.
It is recommended that a wrist band or an-algctrostatic glove be used when handling the LEDs.
*All devices, equipment and machinery must be properly grounded.
It is recomnended that measures be taken against surge voltage to the equipment that mounts the LEDs.
*When inspecting the final products in which LEDs were assembled, it is recommended to check whether the
assembled LEDs are damaged by static electricity or nos. tdt find statiedamaged LEDs by a liglun or a
VF test at a lower current (below 1mA is recommended) .
*Damaged LEDs will show some unusual characteristics such as the leak current remarkably increases, the
forward voltage becomes lower, or the LEDswtlight at the low current.
Criteria:(VF>2.0 V at IF=0.5mA)

5. Cleaning

*It is recommended that isopropyl alcohol be used as a solvent for cleaning the LEDs. When using other solvent:
it should be confirmed beforehand whether the solvents ve#iofire the package and the resin or not. Freon
solvents should not be used to clean the LEDs because of worldwide regulations.

*Do not clean the LEDs by the ultrasonic. When it is absolutely necessary, the influence of ultrasonic cleaning
on the LEDs degnds on factors such as ultrasonic power and the assembled condition. Before cleaning, a pre
test should be done to confirm whether any damage to the LEDs will occur.

6. Other

*Care must be taken to ensure that the reverse voltage will not exceed théeatnsodmum rating when using
the LEDs with matrix drive.

*The LED light output is strong enoudb injure human eyes. Precaution must be taken to prevent looking
directly at the LEDs with unaided eyes for more than a few seconds

*Flashing lights have bedmown to cause discomfort in people. You can prevent this by taking precautions
during use. Also, people should be cautious when using equipment that has had LEDs incorporated into it.

*The LEDs described in this brochure are intended to be used foamyrélectronic equipment (such as office
equipment, communications equipment, measurement instruments and household appliances). Consul
Solidlitebds sales staff in advance for informatio
are required, particularly when the failure or malfunction of the LEDs may directly jeopardize life or health
(such as for airplanes, aerospace, submersible repeaters, nuclear reactor control systems, automobiles, traff
control equipment, life supportstegms and safety devices).

*User shall not reverse engineer by disassembling or analysis of the LEDs without having prior written consent
from Solidlite. When defective LEDs are found, the user shall inform Solidlite directly before disassembling or
analysis.

*The formal specifications must be exchanged and signed by both parties before large volume purchased begins.

*T he appearance and specifications of the product may be modified for improvement without notice
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