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1. Basic idea of Acrich2 technology 

Basic idea of using Acrich2 technology is to show different way of using LED 
technology – without AC-DC converters. With Acrich2 technology it is possible to 
save space and maintain, or even improve operation parameters of the device. 
Instead of AC-DC conversion, the IC on the Acrich2 module, drives LEDs in way that it 
is no longer a problem to use AC sinus-shaped input voltage to drive LEDs efficiently. 



2. Benefits of Acrich2 technology 

1) Long lifetime of the module → 
Based on LED lifetime > 50 000h, not on electrolytic 
capacitors like in AC-DC converters. 

2) Efficiency > 90% → High driver efficiency based on IC technology. 

3) Power Factor > 0.97 → Effective power usage reduces losses. 

4) THD < 25%  → Effective power usage reduces losses. 

5) Increased design freedom → 
Space savings allow easy designing and reduce costs 
of the system. 

6) Faster time to the market  → Faster design cycle or ready solutions. 

7) Cost reduction in designing → 
Simple circuit, simple system, excellent 
performance. 

Acrich2 

Light bulb Simple design 



SSL Fixture Reliability 
• According to a Study, 52% of SSL Failures are caused by the Driver 

Failure Distribution 

Driver, 52% 

Control, 7% 

LED, 10% 

Thermal, 31% 

In a recent study, Appalachian Lighting Systems analyzed the causes of failures in 

an SSL system.  As you can see 52% of the failures were caused by the drivers, 

where only 10% are attributed to the LEDs.  The components in the driver 

electronics are temperature sensitive, and can limit the lifetime of a system to 15K 

hrs or less.  Seoul Semiconductor has developed a new solution within its Acrich 

product family that removes the driver electronics and replaces it with a Single IC 

solution for offline conversion and constant current control. 

 



3. Typical applications for Acrich2 technology 

LED Panel 

LED Tube 
LED Street 

Light 

LED Downlight LED MR16 

LED Bulb 



4. How does Acrich2 work? 

Acrich2 solutions operate thanks to dedicated, full analog Integrated Circuit (IC). 
Its task is to drive LEDs (divided to 4 sections = groups) in proper sequence, to 
achieve best fit to the original input Sin Wave. This ’fit’ is necessary to maintain best 
levels of Power Factor and Total Harmonic Distortion on the market. 
 
LEDs are divided to 4 Groups, and there are 5 different Stages of operation: 
Stage0 = LEDs OFF  Stage1 = Group 1  Stage2 = Group 1+2 
Stage3 = Group 1+2+3,  Stage4 = Group 1+2+3+4 (see details below) 
 

SMJD-3V16W2P3 

Sequence: 

Stage1  Stage2 Stage3 Stage4 

Groups 

switched ON: 



0 180 360

AC line voltage

Phase

AC input current

1 2 3 4 765

Region

1. Voltage (Black) and Current (Blue) of 

the Acrich2 module. Stages are visible. 
2. Light output of the Acrich2/2+ modules. 

Stage → Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 5 (3) 6 (2) 7 (1) 8 (0) 

Group 1 OFF ON ON ON ON ON ON ON OFF 

Group 2 OFF OFF ON ON ON ON ON OFF OFF 

Group 3 OFF OFF OFF ON ON ON OFF OFF OFF 

Group 4 OFF OFF OFF OFF ON OFF OFF OFF OFF 

ON time = 9 ms 

OFF time = 1 ms 

(@50Hz, 230V AC) 

Acrich2+ 

Acrich2 
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5. SPC = Surge Protection Circuit 

1. SPRC circuit for Acrich2+ ECO modules. 

Surge Protection Circuit is a device that helps to protect main unit against surge 
currents and surge voltage up to 1.5kV. 
 
Main, most common parts in the SPC: 
-Fuse:  cuts of current when it is above nominal value of the fuse 
-Varistor:  shorts circuit when voltage is above nominal value 
-TVS:   in general, similar role as varistor 
-Resistor: limits current in the circuit 
-Capacitor: reduces voltage fluctuation and small peaks, improves EMI 

 
SPRC is the SPC with BridgeDiode on the same board (Surge Protection Rectifier Circuit). 

 

(Metal Oxide Varistor) 



Acrich2+ ECO Modules with SPRC (top & bottom) 

Acrich2+ 8W ECO B 
SMJC-3V08W2P4 

Acrich2+ 8W ECO 
SMJE-3V08W2P4 

Acrich2+ 12W ECO 
SMJE-3V12W2P4 

SPRC 
(SPC + Rectifier) 

6. Acrich2+ Modules – ECO version 



Acrich2 Modules with Stabilo pen, 2€ coin, a pin and ruler (cm) 

Acrich2 16W A 
SMJD-3V16W1P3 

Acrich2 12W B 
SMJE-3V12W1P3 Acrich2+ 16W B 

SMJD-3V16W2P3 

Acrich2+ 12W ECO 
SMJE-3V12W2P4 

Acrich2+ 8W ECO B 
SMJC-3V08W2P4 

6. Acrich2 Modules – scale overview and comparison 



7. Increasing safety of Acrich2 modules 

Acrich2 solutions operate in 230V AC, which 
may be very dangerous with direct contact. 
Parts should be covered and out of reach by 
any accidential or aware touch. 
 
Acrich2 modules are not light engines. Actions 
have to be taken by customer to protect user 
against electric shock. 

To avoid dangerous accidents, 
it is recommended to use 
transparent covers, like on 
attached pictures. 



• Industry wide Issue – Not just AC 

– Must test dimmer/fixture combinations to verify performance 

– No dimming performance or interface standard 

– Legacy and backwards compatibility issues 

– Old technology used for new technology 

• Performance requirements 

– Initial light Loss 

– Dead travel 

– Dimming curve 

– Minimum light level 

– Flicker 

– Noise 

• Acrich2 modules will dim with some (not all) triac dimmers 

– Different dimmers have different performance 

• Different manufactures 

• Different models from same manufacturer 

– Digital dimmers have worst performance 

• Internal dimmer circuit does not handle lack of current feedback well 

8. Dimming 

Acrich2+ SMJD-3D16W2P3 



Legrand Trailing Edge Dimmer 

8. Dimming 



8. Dimming – RELCO dimmers 

Designed for Acrich2 technology! 

Wide, universal offer + nice design 



8. Dimming – TELECO remote dimmers 

Designed for Acrich2 technology! 
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Figure 2. Analog Dimming Curve 

(Measurements performed at Acrich2+ 16W Module, 

set to have 100% at 4V of analog dimming voltage) 

Table 1. Specification of ADIM 

Input Signal DC Voltage [Vdc] PWM (Pulse Width Module) Relative Light Output [%] 

Minimum 0 Max. Amplitude : 10V 

Duty Ratio : 0~100% (@20~30kHz) 

2~5 (Typ. 5%) 

Maximum 10 100 

Dimmer

Input Voltage

Dimming Sgnal

0 ~ 10V

Acrich2+

LED Current

Acrich2+

Light Output

t

t

t

t

Current

Voltage

0~10V Dimming signal

Light Output

Max. Voltage 10V

Min. Voltage 0V

(0V = off/Min. Dimming ragne)

Max. Current

(@ Dim. Signal, 10V)

Min. Current

(@ Dim. Signal, 0V)

Half. Current

(@ Dim. Signal, 5V)

Max. Dimming

(@ Dim. Signal, 10V)

Min. Dimming

(@ Dim. Signal, 0V)

Half. Dimming

(@ Dim. Signal, 5V)

Figure 1. Analog Dimming Timing chart 

Analog dimming 0-10V / PWM 

Acrich2+ 16W 
SMJD-3D16W2P3 

8. Dimming 



 Not done for each module but one each as example 

9. Certifications 



3528HV 

5630HV 

4040HV 

10. Multi Junction Technology 



Substrate 

n-GaN 

MQW 

Cell Connection 

Transparent 
Contact Layer 

Patterned Substrate 

p-GaN 

VS 

COB type LEDs 

Multi 

Junction 

Expensive and sensitive Wire Bonds 

between LED chips 

10. Multi Junction Technology 

• Free to cover DC and AC by Patented Multi Junction Technology 

• Less Process, Less Chip, Less Wire-> Better Yield 

• 19~32V of Safety Extra-Low Voltage 

• MJT has higher reliability than COB 

• MJT requires less space than COB 



5630HV 



Advantages of MJT 

 MJT creates a high voltage LED (up to 69V DC) but use of only one single chip 

 MJT is NO Chip on board COB (many single chips on one pcb) 

 MJT is a patented technology by Seoul Semiconductor  

 SSC MJT uses approved popular mid power packages 

 Full ANSI color range available 

 LM 80 tested (5630HV) or test ongoing  

 New driver concepts feasible 

 No conversion from 230V AC down to 24V DC necessary 

 5630HV Vf = 22V 

 5630LV  Vf = 3.1V 

 Components for drives can be reduced or eliminated (e.g coil) 

  cost and space for driver goes down  

 
 

5630HV 



SSC: MJT Packages Overview 

1,3W 1.3W 0.4W 0.25W 

Flux [lm] 

30lm 

80lm 

130lm 

180lm 
SAW8P42A SAW8WA2A 

6540 
5630 

3528 

SAW09H0A SAW8KGOB 

30 lm 

20mA, 13V 

43 lm 

20mA, 22V 

120 lm 

40mA, 32.5V 

165lm 

20mA, 65V 

4040 

Values based on DC conditions 



But not only Acrich2 offers benefits... 

Acrich2+ ECO 12W 

SMJE-3V12W2P4 

Example Downlight 

Fixture 

HighPower Z5M 

SZ5-M0-WW-C8 

MidPower New3030 

STW8C2SA 



Acrich Success Story 

Oct, 2013 

 



Application for MJT5630 (Success story) 

 

9W Bulb 13W CFL  

6” inch down light 

4.5W GU10 

LED engine Flush mount 

BR lamp 

Flood light 



About Acrich2 Win Case 

[Size : Φ 46mm] 

Parameter Symbol Value (Typ.) Unit 

Luminous Flux ФV 
 800 700 lm 

Color Temp. CCT 5000 3000 K 

CRI Ra 82 - 

Operating 
Voltage vopt 220 V[RMS] 

Power (D) PD 8.9 W 

RFP SOP Success points 

Jan-`12 July-`12 

Extended 

supports 
( Close relationship ) 

Simple design 
( Fast adoption ) 

Specification SMJE-3V08WPOS Application 

9W Bulb 

Customer   ‘P’, Korea 

Application   Bulb 

Acrich 

product 
  MJT5630 / Acrich2 IC with SPC 

USP 
  1. Low Profile (Thanks to High Voltage) 
  2. Competitive Price  (low cost converter) 

  3. Small & Compact converter size 



About Acrich2 Win Case 

[Size : Φ 50mm] 

Parameter Symbol Value (Typ.) Unit 

Luminous Flux ФV 
 1200 1020 lm 

Color Temp. CCT 5000 3000 K 

CRI Ra 82 - 

Operating 
Voltage vopt 220 / 120 V[RMS] 

Power (D) PD 12.7 W 

RFP SOP Success points 

Dec-`12 Feb-`13 

Extended 

supports 
( Close relationship ) 

Simple design 
( Fast adoption ) 

Specification SMJE-3V12WPOS Application 

13W CFL 

Customer   ‘P’, Korea 

Application   Bulb (CFL) 

Acrich 

product 
  MJT5630 / Acrich2 IC with SPC 

USP 
  1. Low Profile (Thanks to High Voltage) 
  2. Competitive Price  (low cost converter) 

  3. Small & Compact converter size 



About Acrich2 Win Case 

[Size : Φ 70mm] 

Parameter 
Symb

ol 
Value (Typ.) Unit 

Luminous Flux ФV 
 1350 1200 lm 

Color Temp. CCT 5000 3000 K 

CRI Ra 82 - 

Operating 
Voltage vopt 220 V[RMS] 

Power (D) PD 15 W 

RFP SOP Success points 

Dec-`12 Feb-`13 

Extended 

supports 
( Close relationship ) 

Simple design 
( Fast adoption ) 

Specification Custom module Application 

6” inch down light 

Customer   ‘H’, Korea 

Application   Down light 

Acrich 

product 
  MJT5630 / Acrich2 IC with SPC 

USP 
  1. Easy, Simple 

  2. Competitive Price 



About Acrich2 Win Case 

[SMJD-PC120V17] 

Parameter Symbol 
Value 

(Typ.) 
Unit 

Luminous Flux ФV 
 1,450 lm 

Color Temp. CCT 3000 K 

CRI Ra 82 - 

Operating Voltage vopt 120 V[RMS] 

Power (D) PD 17 W 

RFP SOP Success points 

Dec-`11 Aug-`12 

Niche application 
( Flush mount ) 

Win-Biz 
(N.A & China team work) 

Specification SMJD-HD120V17 Application 

Flush mount 

Customer   ‘P’, “H”, USA 

Application   Flush mount 

Acrich 

product 

  MJT5630 / Acrich2 IC with SPC 
  (Custom module) 

USP 
  1. Easy, Simple 

  2. Competitive Price 



Application for MJT3528 (Success story) 

 
SAW8WA2A Application 

Peanut Bulb (1 LED) 

 

 

CCT : 6000, 2900K 

[MJT 3528 10 cell] 

G9 lamp  (4 LEDs) 

 

 

CCT : 4000, 2700K 

Parameter Symbol Value (Typ.) 

Luminous Flux ФV 
 132 124 

Color Temp. CCT 3,700-
7,000 

2,600-

3,700 

CRI Ra 82 

Operating 
Voltage vopt 40 

Power (D) PD 1.3 

1. Compact size 

2. Low power (Krypton, G lamp) 

3. Low cost solution  (THD, PF) 

Candle lamp (4 LEDs) 

 

 

CCT : 3000, 2700K 

AC-DC Converter space ↓ 



YOU  CREATE  THE  FORM 

 WE   CREATE  THE  LIGHT 

Thank You 


