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About Vicor 
Modular Solutions for Your Power System 

Modular system building blocks enable solutions achieving: 

›High density and efficiency 

› Flexibility, scalability 

› Fast time to market, cost effective 
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Vicor’s Product Portfolio 
An Optimized Approach to Power Design 

 Optimized, modular system building blocks 

› Isolated, non-isolated 

› AC-input, DC-input 

› Regulated, Fixed-Ratio 

› Low voltage, high voltage, extra-high voltage 

An IC approach to higher power system integration 

› Integrated power modules from 25 W to over 1,000 W 

› Input operating voltages from 8 V to over 420 V  

(per module) with 700V being released this year 

 

Rectified AC 

85 – 264 V 

HVDC 

260 – 400 V 

HVDC 

160 – 420 V 

+5 V, 20 A 

-5 V, 20 A 

+0.9 V, 200 A 

+15 V, 3.3 A 

+5 V, 15 A 

+3.3 V, 15 A 

+1 V, 15 A 

VF 

VF 

12 V 

48 V 
VIA PFM 

VIA BCM 

VIA DCM 
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 Example of 1.8 kW DC-DC Converter Technology Progression 
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Vicor in the News…. 
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How to access Vicor’s technology without being a power expert? 

›Challenge: 

– Thousands of products 

– Dozens of product lines 

– Many terms and three letter acronyms 

– Constantly expanding product offerings 

 

›Quickly assess system-level performance from product datasheets? 

 

›Vicor’s Application Engineers are knowledgeable but there are a 
limited number of them. 

 

Introducing… 
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Power System Designer – What is it? 

›A tool to enable a user to quickly design an optimal high level block 
diagram of a complete solution using Vicor products 

 

›Tool: 

– By definition, a tool makes a task easier 

– The quality of the result depends on the user’s ability and the tool’s 
capability 

›Quickly Design: 

– Takes the place of sifting through datasheets of dozens of Vicor products 

– Does not require expert knowledge of Vicor’s topologies, architectures, or 
many TLA’s 

– Performs hundreds of calculations, pulls thousands of data points, draws a 
complete block diagram, all in a matter of seconds. 
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Power System Designer – What does it do? 

›High Level 

– Basic Conversion functions (regulated vs. fixed ratio; isolated vs. non-isolated) 

– Specialized functions beyond the scope of the current tool 

›Block Diagram 

– Utilizes Vicor PowerBench™ Whiteboard 

– Whiteboard is fully editable to enable further enhancement/optimization 

›Complete Solution 

– Multiple outputs 

– Front End and point of load 

– Factorized Power and direct DC-DC components 

›Vicor Components 

– Will recommend Vicor’s best fit solution 
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http://sapps.vicorpower.com/SolutionSelector/web/init.do
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For systems requiring 

multiple-output chains, 
users can now quickly 
develop an optimal,  
high-level block diagram. 

  Add as many  
  outputs as  
  needed.  

NO LIMIT!  

PowerBench™ – Power System Designer 

Direct access to 
Whiteboard diagram 
from the Available 
Solutions link. 

Identifies optimal 
chain ranked on 
same five merits. 
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What’s the best intermediate bus voltage? 
48 V vs. 24 V vs. 12 V 

Where do I place the components? 

Do I still really need isolation? 
If below 60 V, is it for… 
Safety? Or analog/digital noise? 

Priority ranking… 
Efficiency?  Cost?   Size? 

How can I cool it? 

 System Design Considerations 

Some system 
design points 
to consider… 
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 Where do I start?  

… Just simply enter the voltage/current 
requirements for each rail in to Power 
System Designer. Then choose optimal 
solution based on merit ranking. 

  Need to design power for an AC-DC system that includes: 
 

 1)  Galvo Drives (+/-15 V) 5)  I/O  (3.3 V) 

 2)  Motor Drives (48 V) 6)  PMIC (5 V) 

 3)  Constant Currents for LEDs (-12 V) 7)  Isolated rails for low (+/15 V) 

 4)  Core voltage for FPGA/ASIC (2.5 V / 1.8 V) power analog circuitry 
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PSD Features: Parallel Arrays 

›PSD automatically parallels components if greater power 
or output current is needed: 

 

 

›PSD knows the derating due to sharing accuracies: 

 

 

 

›PSD knows the array limits: 
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PSD Features: Does it include other manufacturer’s parts? 

›No, but the create functional block can allow you to do this: 
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PSD Features: Can I model distribution losses in my cables? 

›Do I need to look at tables of ohms per metre for different cables? 

 

 

 

 

 

 

 

 

›Gives resistance value and current handling capability for different 
wire gauges 



16 

Worked Example – 90 Second Challenge 

Application is an LED display screen mounted on vehicles 

– Input: 12 V battery 

– Output: 5V to drive panel 

– Load: 28A 

– Environment: 5 metres of AWG 18 cable between source and display 

 

What is the best solution? 

1. What solution does Power System Designer give you? 

2. What are the losses in the cable? 

3. With cable loss, would there be an advantage to using a two-chip solution 
(i.e. use one chip to boost from 12V to 48V and another to buck 48V to 5V? 

4. What two chips could we use? 

5. Which is the most efficient solution? 
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1) What solution does Power System Designer give? 
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2) Model the losses in the cable 

›We can model the losses in Whiteboard: 

 

 

 

 

 

 

 

 

›At 12V there are losses of 20.07W of losses in the cable with total 
losses of 25.89W. 
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3) Would there be an advantage moving to 48V distribution? 

›We can use Power System Designer to look for a 48V to 5V solution: 

 

 

 

 

 

 

 

 

›Solution 1 offers the PI3525 
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Features: 

›Higher current version of PI354x 

›2x power in just 40% more area 

›Wide input voltage range 30V-60V  

›Constant voltage or constant current 

›Parallel with single wire current share 

Benefits: 

›Migration path to higher power 

›Allows more compact designs 

›Ideal for Industrial applications 

›Battery charging or LED driving 

›Easy to scale up system power 

48V Cool-Power ZVS Buck – PI3525 (5Vout, 20A) 
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4) What about Boosting to 48V? 

›The PI3740 Buck-Boost regulator can provide a 12V to 48V Boost: 
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Wide Input/output Cool-Power ZVS Buck-Boost – PI3740 

Features: 

›Wide 8-60Vin to wide 10-50Vout 

›Up to 96% efficiency  

›50–140W continuous output power  

›Parallel with single wire current share 

›Minimal external components 

Benefits: 

›Ideal for Industrial applications 

›Cooler units; greater reliability 

›Brick performance in an IC package 

›Easy to scale up system power 

›No compensation calculations! 
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5) Modelling efficiencies 

 

 

 

 

 

 

 

›At 48V, the losses in the cable drop to just 1.04W and the total losses 
of the PI3740 + PI3525 are 21.93W vs. 25.89W with the PI3424 

›This makes the two-regulator solution more efficient 

›Benefit increases the longer the cable 
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Thank You 


