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1. IC Description 

The iML8683 is a Three Terminal Current Controller (TTCC) for regulating the current flowing through an 
LED string.  

The application of the iML8683 is configured in parallel with an LED string. The iML8683 can work as 
voltage controlled current source, current regulator, or cut-off. It is suitable for the applications adopting 
periodical AC voltage source. 

The PCB layout is also very flexible to meet various shape requirements. It is especially suitable for 
replacing incandescent light bulb and linear type fluorescent lamp. 

2. Features 

 System 

 All solid state components 
 No electrolytic capacitor needed 
 Compact size 
 High Power Factor and Low Total Harmonic Distortion Performance 
 High efficiency 
 Flexible PCB layout style 
 Wide range of LED forward voltage selection 

 Chip 

 88V input sustaining voltage. 
 3V dropout voltage for up to 150mA regulating current. 
 Chip-on-board process available. 

 Applications 

 AC LED lighting engine. 
 LED light bulb. 
 LED light tube. 

3. Package and Pin Diagrams 
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4. Application Circuit 
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5. PCB Layout and Photograph 

      
 

Remark: 
R0/C0: For TRIAC dimmer compatibility. 

(It is optional for some specified 
dimmers.) 

R5: Bleeder resistor for some specific 
dimmers or indicator lamp in a lamp 
ON/OFF switch. 
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6. Schematic of PCB 

    
7. Bill of Materials 
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R1 Resistor, 2.7Ω 0603 
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ZD Zener Diode, 18V SOD-523 
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MOV NC Φ 7mm 
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8. Performance Data and Typical Characteristic 

8.1  Test Result 

VAC (V) IIN (mA) PF THD (%) PIN (W) IIN Line Reg. 

108 104.20 0.982 19.07 11.124 -5.19% 

115 107.80 0.984 17.98 12.270 -1.91% 

120 109.90 0.985 17.62 13.062 0.00% 

132 113.50 0.985 17.61 14.714 3.28% 

140 115.60 0.984 18.04 15.896 5.19% 

8.2  Power Factor vs. VAC 

 

8.3  THD vs. VAC 
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8.4  Input Voltage and Input Current 

 
VAC=108V VAC=120V 

  
CH1: Input Voltage, CH4：Input Current CH1: Input Voltage, CH4：Input Current 

 
VAC=132V VAC=140V 

  
CH1: Input Voltage, CH4：Input Current CH1: Input Voltage, CH4：Input Current 
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8.5  TRIAC Dimming Waveforms 

8.5.1 Leading Phase TRIAC Dimming 

 
CH1: Input Voltage, CH4：Input Current 

 
CH1: Input Voltage, CH4：Input Current 

 
CH1: Input Voltage, CH4：Input Current 

 
<< Note：TRIAC Dimmer (Leviton-Illumatech-IP106-1LZ) >> 
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8.5.2 Trailing Phase TRIAC Dimming 

 
CH1: Input Voltage, CH4：Input Current 

 
CH1: Input Voltage, CH4：Input Current 

  
CH1: Input Voltage, CH4：Input Current 

 
<< Note：TRIAC Dimmer (LUTRON- DIVA- DVELV-300P) >> 
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8.5.3 Compatible Dimmers 

 
Brands Series Model Voltage Power Type 

Leviton Illumatech IP106-1LZ 120V 600W Leading 

Leviton Decora 6633-PL 120V 600W Leading 

Leviton Decora 6615-P 120V 300W Trailing 

LUTRON DIVA DVCL-153P 120V 600W Leading 

LUTRON DIVA DV-600P-IV 120V 600W Leading 

LUTRON DIVA DVELV-300P 120V 300W Trailing 

LUTRON Ariadni AY-600P-IV 120V 600W Leading 

LUTRON Nova N-600-AL 120V 600W Leading 

LUTRON Skylark CT-600P 120V 600W Leading 

LUTRON Skylark CTCL-153P 120V 600W Leading 
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9. Surge Performance 
In order to pass 1KV surge test (IEC61000-4-5), a MOV is required. Without MOV, the light engine can 

pass 750V surge. Here are the test results. 
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10. EMI Performance  
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