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•Implemented  with  TI’s  ABCD5HV  process 

•Each chip only needs to stand 100V voltage on-chip, 
can handle higher input voltage by stacking  more 
chips  

•Flexible configuration. Can provide different 
conversion ratios for a given input voltage 

(a) Current regulation and efficiency versus duty 
cycle 

(b) Switching frequency and current regulation 
versus input voltage. 

Regulation loop dynamics [10us/div].  Top: 
Global ENABLE signal. Middle: STARTUP 
signal.  Bottom:  Current through isolation 
capacitors [400mA/div]. 

Efficiency (no GD/ 
GD) 

90.4%/89.5% 

Power Factor > 0.99 

# LEDS 12 

Line voltage 74.8 Vrms 

Line current 120 mA rms 

Line power 8.98 W 

LED voltage 35.3 V 

LED current 0.23 A 

LED power 8.11 W 

Gate drive power 87 mW 

SD clock 500 kHz 

CP clock 262 kHz 

Printable Thin-Film Metacapacitors 

flexible electronics capacitor arrays (2 cm x2 cm) 

spin-coating printing potentially,                  
roll-to-roll 
printing 

nanoparticle ink 

Layer-by-layer 
electrostatic 
adsorption  

Si 

Ag 

Nanoparticle thin film 

Frequency Pin Pout Efficiency 
2.5MHz 24.7W 21.5W 87% 

(29.4V output) 

This LED driver design can meet specifications for 
efficiency and harmonic distortion without the need for 
bulky transformers and life-time limiting electrolytic 
capacitors. In addition, there are plans to use a high 
power density flexible thin-film capacitor technology 
known as the Metacapacitor. 

•Sigma-delta control for multi-level power factor 
correction input module  
•Switched capacitor 4-to-1 DC-DC converter 
•Capacitive galvanic isolation via resonant circuit 
•Load current regulation 
•Dimming capability 

Full Design with PFC and Step-Down Modules 

DC-DC Step-Down Prototype and IC 
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