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ACRICH?2 - Really no need of driver!!

According to study, 52% of Failure comes from Driver

Failure Distribution Life time

Acrich solution DC solution

LED 10%

=
9%
T

Housing, 31% Driver 52% 50,000HTrs 50,000Hrs

b

87,000Hrs 15,000Hrs

W Control, 7%

/\ /\
v ¢

<Source : DoE workshop in July-2012> . .
System life time

50,000 Hrs 15,000 Hrs
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| ACRICH?2 - Really no need of driver!!

Fixture &PCB LED pkg Lens Driver

S -:e-

DC LED

Less weight 20% ; small fixture20% ; longlifex 2 ; Less cost 80%

Fixture &PCB LED pkg Lens

@[S‘
=

ACRICH
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o} Introduction of MJT and AIC

“Acrich MJT” (Multi Junction Technology)

Transparent
Contact Layer

« 19~32V of Safety Extra-Low Voltage

» The major difference is whether it’s Multi Cells or Multi Chips
» Less Process, Less Chip, Less Wire-> Better Yield

* Free to cover DC and AC by Patented Multi Cell Technology

8 6 ©
© 6 © VS
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Introduction of MJT and AIC

Improvement on Chip

1. High IQE EPI Wafer
2. CIT (Cell Integration Technology)
3. High Extraction Efficiency
- High Transparency Layer / High Reflectance / Low Voltage

High Transparency Layer

Extraction Efficiency

High IQE EPI Wafer

Low Voltage
j

High Reflectance Material

ross-sec tion TEM image

Extraction Optimization
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Introduction of MJT and AIC

Acrich 2+ IC

[ ]

External Bridge

\_

~

www.seoulsemicon.com

L

g

MJT 4040 (21cell) -SAWO9HOA

IF : 20mA (max 40mA)
VF : 64V (60-68V)

CRI : >70

Eff : 100/130lm/w

\\//:

.

MJT 5630 (7cell) -SAWSKGOB

IF : 20mA (max 25mA)
VF : 22V (20.7-23V)
CRI : >80

Eff : 105/113Im/w

D

" MIUT3528 (10cell) -SAWSWA2A

IF : 40mA (max 45mA)
VF : 32.5V (30-34.5V)
CRI : >80

Eff : 95/102Im/w

&

[ MIT 2525 (7cell)

IF : 40mA (max 60mA)
VF : 23V

CRI : >80

Eff : 108Im/w
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Introduction of MJT and AIC

Specifications

- Power Adjustable 1W —16W
- Bridge diode External Bridge diode
- Power Factor >0.97
- Power efficiency Typ 90%
- Total harmonic distortion <15%
- Switching step 4 switching steps
- Dimming Embedded Analog Dimming Function
- PLG Type & Size 12 Lead QFN 6mmx6mm(T=1mm)
§ E S Bleeder D1 D2 D3 D4
o= e B e I g TR 7
oy o =
" e
RSET|T: 7 i {9/ D3 e
; g Source “
VN(-) _2.,:: g DT3001 é :'-._8 D4 VP(+)| 2 L Ban;:g:p& — Internal Bias |:7:] NC
NC |3: e 7| NC
VN(-) A D?l:::?r?g —| CLI;rErgnt E:I NC
Over Control Setting
:-:.-_: !'l-.t‘)‘i !‘85 ) Protection J_‘ J_'
o) (] (&) 12 1
% = =z B Reet
> o
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Introduction of MJT and AIC

Parameterc Symbol Value Unit

VP(+) to VN(-), D1~D4, Bleeder to VN(-) Viy -0.3 ~ +450 v

Dim to VN(-), Rset to VN(-) Vi -0.3~+6.5 Vv

Operating Ambient Temperature T, -30~+100 °C

Storage Temperature Tste -40 ~ +120 °C

Board Temperature Tg 125 °C

Maximum Junction Temperature T, -55~+150 °C

ESD (HBM) Viemy 1.5 kV
Parameter Symbol Value Unit
Junction to ambient thermal resistance 0, 34.65 °CIW
Junction to case thermal resistance 0,c 11.25 °CIW
Junction to Board 0,5 25.67 °‘C/W
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LM-80 Report ( MJT5630; MJT3528 )

A\ e

TEST RESULT

Page
o> Repoetrd No. @ 112012041 e
besssee=sroicce) (2] 7 (5 )Pages |

1. Infcevmation of Samples
Part MNuenber : MIT 5630 SAWSKCIB)
Part Mame : Seoul Semiconductor chvip type warm white LED

2 Data Sammary

TEST RESULT

S 1-120814-3

L2 ] ; Page

Aeportrd No.
ML WA COMDACTOR

{2) /(8 JPages

L. Infeesation of Samplas
Pait Number | SAWEWAZA
Pan Name © Seoud Ssmiconcuctor chip type warm white LED (2 700 K)

2. Dala Summary

[ Cawe Tempersiure of | o Cese Temporalue of LW-90-08 |

’ nem Y | anc l o %5 T Bt | st |
[Total Tes Time (] 7 000 [ Tetal Test Timo {h) 8 000 8 000 i 6000

f' Aversgpn Taerinous Flax () 379 'Aggv_agg_ggnnws Flux ux Oy | 108.0 064 i 10558

[Average Voltage (VY 224 [Average Volage (V)" 31.44 31.43 31.46 |
spe Coloe Temperabire K] | Z 833 [Averape Coior Temperatuie (10" | 2 853 2 6718 2 643

'u rent (mA) —— ) {Test Curerd (Al b s i Ex)

Trn'pc-ml lTx] {r) ! 55 “ [ Sample Temperatwe [Ts) (T) S Ty ] 58 = R 108
q..m.u..m ng Ak lunpcn.‘un- TSI >80 | Surourding Alr Temperatura (1a] (T) >50 | 580 > 100
I Aversge Lumen mintensnce at 7 000 h (%) 97265 | Awerage LUMEN mainienance al 6 000 h 4% §6.63 9567 | _ 88.75
Avwrage Chromaticity shift at 7 000 b D002 1 [ Prearage Chramsticity sh#t 2t 6 000 n 0.003 0003 |  0.004

(Notw : Mark * ix inltial \'dlu-ﬂ_l
3. Usertainty of Measurement
Upcertainty of Lumen maintenance : 7 % ( The confidence level 85 about 98 %, v = 2)
Uncertatndy of Chromaticny shifc: Q004 | The confidence lved i about 95 X & = 2

4. Equipments used for tosting
41 Tewe Sywsem
- DC Source | ODA DO Power supply
- Test Equipment = GTPS Temperature Oven
42 LED Moasuremonet Sysbem
S‘mlrommr Inetrument Systenn CAS190CT
- b Spb 1 Sewtem 127
- DC boul\c Kumk'y DC Power supply

5. Plwtographe

[LED tesmperatare measuremend point]

# LA Form Mo ~TGP-20-04 (0}

Company Confidential

(Note = Mark + is nitial valug)
3. Uneertanty of Measwemant
Uncerlanty ¢f Lumen mantenance ' 6.95 % | The contidence level & aboul B5 %, k= 2}
Uncenairty of Chromaticty shift © 0,004 { The confidence hevel is about 95 %, 4= 2)

4. Equinments used for tasling
4.1 Tast System

- DT Sowrce : ODA DC Power supply

Test Egupmant | IWNOS Tamperature Ouven

4.2 LED Measuramant System

- Spactrometer - histrument System CAS-140CT

= Intepradion Sphers : Instrument System 12

= DC Source : Kethley DC Power supoly

5. Photogeephs

ILED Inmoeeniure maariesomant podat]

bie ulige O Form No.~TGP-20-04 (D)
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O MJT LED for Outdoor Solution

MJT 4040
Advantages & Benefits
— = High voltage operation (Typ. 62.5V)
> g = Energy Star Bin system
» Long Life Time
N\ -~

\ -

_ LM80 schedule
Size : 4.0x4.0x2.2 [t]

= 08/08/2013 @ 3,000 Hrs (In progress)

Product Characteristics (Ta=25C) = Watt: 1.25W

Typical
Luminous Efficiency
Part Number Flux [Im/W]

Typical
Forward

@, [Im] Voltage [V]

SAWO9HOA 5300 180 144 62.5 70
(Cool)
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MJT 4040 test result

MJT LED for Outdoor Solution

Time[h] 0 250 500 750 1000 1500 2000 3000 4000
55C[%)] 100 102.2 102.4 102.7 102.3 101.7 102.1 100.9 101.2
85C[%] 100 102.2 102.3 102.3 102.2 102 101.8 101.8 100.6
Flux Drop[%]
105
100
e 55C
s S5C
95
250 500 750 1000 1500 2000 3000 4000
Time[H]

www.seoulsemicon.com
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MJT LED for OQutdoor Solution

Table 1: Report at each LM-80 Test Condition

Description of LED Light Source Tested MJT4040
(manufacturer, model, catalog number)

Test Condition 1 - 55°C Case Temp Test Condition 2 - 85°C Case Temp
Sample size | 20 Sample size | 20
Number of failures ' 0 Number of failures ' 0
1 1
DUT drive current used i 20 DUT drive current used i 20
in the test (MA) ! in the test (MmA) !
[} i
Test duration (hours) i 6,000 Test duration (hours) i 6,000
. — ! . o !
Test duration used for projection | 1,000 - 4,000 Test duration used for projection | 1,000 - 4,000
(hour to hour) ! (hour to hour) !
| |
Tested case temperature (°C) : 55 Tested case temperature (°C) : 85
a | 4.257E-06 a | 4.497E-06
B | 1.027 B | 1.027
IS I I I EE N I S S E SN NN N SN E NN N NN ENEEEEEEEEEEEEmEHN IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.-
. Calculated L70(6K) (hours) 90,000 Calculated L70(6K) (hours) 85,000 -
-CIIIIIIIIIIIIIIIIIIIIIIII-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:IIIIIIIIIIII'
Reported L70(6k) (hours) ! >36000 Reported L70(6k) (hours) ! >36000
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Principle of ACRICH 2+ Solution

1.2
DIM R 1.0 / —
[—w ° Vinput
vy
& /
b o o 08
=]
2 /
2 s : y \
1 RseT £ os
< ()
s >
‘5 ] 2| N = a ID4 \
g vibz |- — vz N\
04 7elD2 Nioded | siD2
3 oae
VAC2 Ne . g alpn 1
é— = Mode3 Mode5
= 02 Mode2 \|[+— +——1—"|/ Mode§
< IModd1 | Mode7
Mode0 I deg
iz \
p: 0
alg 0Os 1.0ms 2.0ms 3.0ms 4.0ms 5.0ms 6.0ms 7.0ms 8.0ms
olpr  ¢lD2  vID3  4lp4 e Vinput .
VACH Time
. .. Mode0 & Mode8 Model & Mode7 Mode2 & Mode6 Mode3 & Modeb
Operating Conditions _ _ _ _
(Vin < V1) (Vin>=VeD) (Vin>=Vg2) (Vin>=Vg3) (Vin>=Ve4)
R4) ) W) i) )
LEDstage1 LEDstage1 LEDstage1 LEDstage1 LEDstage1
Ry Y 2 § ::
Y Y Y
Ip1
D1 D1 D1 D1f— D1
LEDstage2 LEDstage2 LEDstage2 LEDstagez LEDstage2
) N N M < x
Driver Current ID2
& D2 D2 D2 D2 D2|—
LEDstage3 LEDstage3 LEDstage3 LEDstage3 LEDstages
LED Status - - - - N
2 ™ * D3 2 B
D3 Ds D3 D3 D3
LEDstage4 LEDstage4 LEDstage4 LEDstage4 tEDStage“
Y 3 N 3 ID4 X
D4 D4 D4 D4 D4
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Principle of ACRICH 2+ Solution

Operating Model Mode2 Mode3 Mode4
Conditions Vi >= Vel Vi >= V2 Vi >= V3 Vi >= Vel
w.',) —_—— s — . = —_— m.',) ______
WO~ T ] WO~ T ] LEDs1 LEDsP1 LEDs1 LEDsP1
LEDstage1 1§ED31 |§EDSP1 L EDstage1 ;ED31 IiEDspl LEDstage1 2 3 LEDstage1 ) 2
D1 ID1-1 D1 o Dilt—e— —. — -
D1 T D1 T LEDs2 LEDsP2 LEDs2 LEDspP2
~I:EDsz LEDsP2 L EDstage2 lhEDsz LEDsP2 + LEDstage2 3 3 + LEDstage2 3 3
Driver Current | | & LEDSwee2 3 3 & o o (¥R N N
& o < o D2 — e ] o Dolt—e— . —. — |
LED Stat 2 D2—¢—-— = 2 D2 T 3} LEDs3 LEDsp3| |G LEDs3 LEDsp3
atus S LEDs3 LEDsp3 | | G LEDs3 LEDsps | |< LEDstages 2 2 < = 2
< LEDstages 3 3 < LEDstages 3 3 b3 X bz [N LEDstage3 * ibaa X
D3 D3 D3 C—_—— D3 C—_——
LEDs4 LEDs4 LEDstaged IiEDSA LEDstage4 I;EDS4
LEDstage4 3 LEDstage4 3 9 jz ID4 j‘
D4 D4
D4 D4
Mode LED Stage1 LED Stage2 LEDStage3 LED Stage4
(peak current per pkg.) (peak current per pkg.) (peak current per pkg.) (peak current per pkg.)
Mode1 I _Inm OFF OFF OFF
ode PeakCurrent — 2
Mode2 I _Im I I OFF OFF
Peai-Cuners — PeakCurrent 2
i iy I
D3 D3 D3
Mode3 L o e = L i Caers =~ ok Gt = OFF
2 2 2
I I I
_ ‘D4 _*Ds _*D4 -
Moded L i Cirem 5 i e > e 3 L pecicuomen = L4
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Principle of ACRICH 2+ Solution

Vac Power dissipation Rser [K2]
L 4W 0.75
o 3 8W 1.68
% et 1R 12W 2.84
) = mli 2 16W 4.32
» 8 4W 0.62
. W . 120V 8W 1.35
e e | 12W 2.23
E B ¢ 16W 3.29
}4 T qJ - * 4W 0.32
F1 8W 0.67
1 )Y ] 220V 12W 1.07
T2 16W 1.49
IC &5 HA B LA Zh =R [W] Rset [KQ] AR R ThER [W] Rset[KQ]
73.24 16 1.65 134.27 16 3.96
68.66 15 1.45 125.88 15 3.58
64.08 14 1.35 117.49 14 3.20
59.51 13 1.29 109.10 13 2.87
54.93 12 1.14 100.70 12 2.56
B-Version 50.35 11 1.07 92.31 11 2.27
(DT3001B) 220 45.77 10 0.94 120 83.92 10 2.00
41.20 9 0.83 75.53 9 1.75
36.62 8 0.74 67.14 8 1.52
32.04 7 0.65 58.74 7 1.29
27.46 6 0.57 50.35 6 1.09
22.89 5 0.48 41.96 5 0.90
18.31 4 0.39 33.57 4 0.72

www.seoulsemicon.com
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Principle of ACRICH 2+ Solution

NYENE
vyYYy
TR RR
s 2 4 4
I
YYY
SR

www.seoulsemicon.com

v:,nlg.;te |ﬂ'§;‘t EET?' Efficiency | ICPo L$3:;° 11'22? 21'3;? ﬁ: 41'?:?
(/LED) | (/LED) | ¢ LED) | (/LED)

200V | 14.02 Wt | Q82 | 39610 (g.gg) (3132) (?:gg) (gigg)

220v | 16.07 88.92% | 178 | 1429 (‘14.'3(25) (g:gg) (?:?g) ((2):;2)

240V | 18.04 | 14EA | 84.20% | 285 | 15.19 (?:gg) (‘11:8;) (?:;é) (?:;,24)

260v | 19.95 79.75% | 404 | 1591 (?:gg) (‘14:3623) (?:gg) (?:?g)

280V | 21.84 75.46% | 536 | 1648 (‘11:‘1‘;) (‘11:(3)2) (?::13(7)) (?:?g)

Company Confidential
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EMC izt

ducted Emission M
Fie 201306291~ H Deta #12 Date: 2013629 Time: 103427 T
1200 diuv
[P Ep—
L2
551

IRt

M / *
\w“ m
g | e
'\Wm .,«// 1 e o il _J
! ! 10
10 Gy e .60 iz} 30,000
0.008 MHz) 30.000 Site Chamber #1 Phase: N Temperature: 21
Site Chamber #1 Phase: L1 Temperature: 21 Limit: (CE)EN55015_QP Power:  AC 230V/50Hz Humidity: 56 %
Limit: (CE)EN55015_QP Power:  AC 230V/50Hz Humidity: 56 % BUT: PoRARiniwsh Test Result:  Pass
EUT: R/RZiME=) TestResult: Pass MIN:
MN: Mode:
Note:
VA H75 =
PR = Caa a2 T Fie 20130629 7' 1 Osta 92 Date: 2013-6-28 Time: 9:13:36
" e — 810 AN /m
[ Limitt: .
Masghy e Mogn:

ol

WW

"W"“% M
MMWM

L ‘:I- -0 &0 n 80 [MHe) 200 300 000
30,000 a0 B 70 B0 (MHz) 200 30,0 Site Chamber &1 7
Sito Chamber #1 Polarization:  Vertical Temperature: 21 Limit: (RE)EN55015 3m Power:  AC 230V/50Hz Humidity: 56 %
Limit: (RE)ENS55015 3m Power:  AC 230V/50Hz Humidity. 56 % EUT; 7t Distance: 3m Test Result: Pass
EUT: “Z#iftil Distance: 3m Test Result:  Pass MIN;
M/N:
Mode:
Note:
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ACRICH2+ Dimming Solution-Analog

Voltage
A Cument
Light OQutput
e 0~10V Dimming signal
Dimmer
Input Voltage
Itag >
t
Max Voltage 10V
- é -
Nin Voltage OV
OV = oftiMin. Dimming ragae) i
Dimming Sgnal| v
0~10V H
>
[ 4
¥ Max. Current
¥ + i Dim. Sgnal 10V)
E Halt Current
.......... 1.4@ Ot Signal, 5V)
Acrich2+ Sun Current
LEDCumrent K L S e e +{@ Dim. Signal. ov)
E urrent »
t
E Max. Dimming

Acrich2+

1 (@ Dim. Signal, 10V)

- s 4 '
2 + Hait Dimming
' 4 ; 20 Dim. Signal, &V)
= : — L ¥ Min_ Dimming
Light Output ORI : i i@ o a»mu ov)

Vot

Figure 1. Analog Dimming Timing chart

———LED Current
— Flux

1 1 1 1 1 1 1 1 L 1 1 1 1

120% r
< 100% -
3 :
g‘ 80%
(@) g
£ 60% f
3 5
S a0% |
© Z
e 20% F
0% C 1 L

00 05

10 15 20 25 30 35 4.0
ADIM Voltage[V]

Figure 2. Analog Dimming Curve
(Measurements performed at 16W Module)

Specification of ADIM

Input Signal DC Voltage [V] PWM (Pulse Width Module) Relative Light Output [%]
Minimum 0 Max. Amplitude : 10V 2~5(Typ. 5%)
Maximum 10 Duty Ratio : 0~100% (@50kHz) 100

www.seoulsemicon.com

Company Confidential
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ACRICH intelligent control-DALI

Control Signal :
Analog Voltage (0-10Vdc or 0=5Vdc)
{It must be Isolated from the AC Power ling)

User Initiated DALI Master Unit DALI Slave Unit
Device . .
> DASLI Main Controller » DAL| Load Interfaces Acrich2+
- - QENSOrs F,
I ) Fy - OnfOff Relays YL Module
» Client/GUI -‘“ ™ -. Manual control Switches T - Dimmers TN 4

Luminaires
» Touch screen panel > Power Supply k Power Supply ( )

Front End : Back End :
Control Signal (Protocol) or Low Voltage  Control Signal (Protocol) or Low Voltage

Acrich2+DALI instruction of system control:

control commands are sent by central computer

control commands are transferred by host to client

control signals are sent to lamps by client which can be switching and dimming
according to different commands, the programs should be researched by SSC and D
ALI provider

YV V V

www.seoulsemicon.com Company Confidential CZIBIP SEOUL SEMICONDUCTOR 23



ACRICH intelligent control

Motion
Sensor

1]

Lighting
Sensor

s
:
A\

www.seoulsemicon.com

Lighting
Control System

Smart Phone

Wireless
Communication
Systems

=
9

Acrich2+ module

L4

Interface
Module

Company Confidential
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\ Update of the AIC

Q2’13 Q3’13 Q4’13 Q1’14 Q2’14

www.seoulsemicon.com Company Confidential )P SEOULSEMICONDUCTOR 25



Update of the AIC

B N ——
Content Acrich2+ Acrich3.0
status MP Developing
Input Voltage 28&13233 90 ~ 300V
Range of Power ~16W (Typ.) AB 11: g%\\//vv
Variation of the Power + 12-14% + 5% @ 90~300V

@ Vac(Typ.)+10%

Range of Analog Dim Support. 5~100% Support. 0~100%
Pf >0.97 > 0.96
IC Size QFN. 6mmX6mm T.B.D.

www.seoulsemicon.com Company Confidential @ SEOUL SEMICONDUCTOR 2§



o ACRICH AC Outdoor Solution

» Outline of ACRICH QOutdoor Solution

» Introduction of MJT and AIC

» MJT LED for Outdoor Solution

» Principle of ACRICH 2+ Solution

» Acrich2+ Module of Outdoor Application

» Success Story <

www.seoulsemicon.com Company Confidential €5 )P SEOULSEMICONDUCTOR 27



Acrich2+ Module of Outdoor Application

Application | Wall sconce lighting

Acrich Acrich2+ Eco 8W
product
—" 1. Dimming compatibility (with photo sensor)
. ool &), USP
, o= 2 2. Competitive Price
’ —_

-~ . -

< SMJE-3V0O8W2P4 >

www.seoulsemicon.com Company Confidential CZIBIP SEOUL SEMICONDUCTOR 28



Acrich2+ Module of Outdoor Application

Application | Warehouse lighting (High bay)

Acrich 2 24W (Custom module)

Acrich
product | 150v, 277v
1. New entry of 277V
USP

2. No extra AC-DC converter space

< SMJL-XX000V24 >

www.seoulsemicon.com Company Confidential I SEOULSEMICONDUCTOR 29



Acrich2+ Module of Outdoor Application

30W LED Engine

< SAWO09HOA + DT3001B >

www.seoulsemicon.com

Customer “C”, China
Application | Street light
Acrich MJT4040
product | hra0018 %2 PCS
1. Easy, Simple
USSP 2. Competitive Price
(Weight, No Converter, Reliability)

Company Confidential
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o Acrich2+ Module of Outdoor Application

-
-

Application | Street light, Tunnel lamp

MJT4040 *12/ 28 PCS

Acrich
product | 136018 *1/2 PCS
1. Easy, Simple
USP

2. Competitive Price
(Weight, No Converter, Reliability)

< SAW09HOA + DT3001B >

www.seoulsemicon.com Company Confidential )P SEOULSEMICONDUCTOR 31



Acrich2+ Module of Outdoor Application

&3

30W LED Tunnel light

~~~~~~~

< 15W LED module>

< 30W LED module >

www.seoulsemicon.com

Application | Tunnel lamp
Acrich |\ 174040
product
1. Easy, Simple
UspP 2. Competitive Price
(Weight, No Converter, Reliability)

Company Confidential
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Acrich2+ Module of Outdoor Application

SN R R
AN

L

15W LED Engine Front view Rear / Side view

www.seoulsemicon.com Company Confidential )P SEOULSEMICONDUCTOR 33



o Acrich2+ Module of Outdoor Application

Front view Rear view
www.seoulsemicon.com Company Confidential B SEOULSEMICONDUCTOR 3/
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