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Performance Centralized DRIBA

Converter efficiency 75-85% 89-99%

End-to-end power 
distribution efficiency 65% >85%

Size reduction - >2x 

Producibility Poor Good

Testability Poor Good

Prime Power @100 V
Bus Converter Module  (R)

Bus Converter Module  (P) 

Redundant Power @ 100 V

Back-Harness
Distribution at:
12 V @ 90 A

Digital Slice 1
2.5 V
1.0 V POL 2.5 V

1.0 V POL

2.5 V
1.0 V POL2.5 V

1.0 V POL

Back-Harness
Distribution at:
2.5 V @  192 A
1.0 V @  448 A

Prime Power @ 100 V
Power Supply Slice (R) Redundant Power @ 100 V

Digital Slice 1

Power Supply Slice (P)

Centralized bus with one-step  conversion

Intermediate bus with two-step conversion

 Problem: With the increase of prime bus 
and the decrease of load voltage levels, the 
centralized architecture can no longer deliver 
the efficiency required
• Excessive cable IR drops & weight
• Significantly degraded power efficiency

 Solution: An intermediate power bus and 
ultra-efficient power converters
• Reduction of 67% dissipation
• Increase of 68% through power
• Reduction of power generation, storage 

and thermal removal

 Problem: With the increase of prime bus 
and the decrease of load voltage levels, the 
centralized architecture can no longer deliver 
the efficiency required
• Excessive cable IR drops & weight
• Significantly degraded power efficiency

 Solution: An intermediate power bus and 
ultra-efficient power converters
• Reduction of 67% dissipation
• Increase of 68% through power
• Reduction of power generation, storage 

and thermal removal

APOL Technology
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Adiabatic Power Conversion Accomplishment

 

 

 

  
  
  
  

    
    

          

          

   

             

    

      
            

  
         

 

          
         

    

   
      

 
  

 
  

 
 

    

   

  
 

  
 

       

        
            

      

 

 

 

 

 

 

 

 

 

 
 

      

   

  

   

  

 

 

Measured Best
Efficiency at 

1/3 Load (%) 

Measured Min 
Efficiency at 

Full Load (%) 

APOL EM 97.1 95.2

APOL BCM 
EM

92.6 92.1

End-to-End 89.9 87.7

The APOL Program 
accomplished all we set out 

to do!

The APOL Program 
accomplished all we set out 

to do!

As previously presented, we 
accomplished all we set out to 

do on the APOL Program 
within schedule/cost
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Double Regulated Intermediate Bus Architecture (DRIBA) Provides a Discriminating Technology 
Construct for Adiabatic Power Conversion, particularly for High Power/Low Voltage

 

 

 

  
  
  
  

    
    

          

          

   

             

    

      
            

  
         

 

          
         

    

   
      

 
  

 
  

 
 

    

   

  
 

  
 

       

        
            

      

 

 

 

 

 

 

 

 

 

 
 

      

   

  

   

  

 

 

 

 

 

  
  
  
  

    
    

          

          

   

             

    

      
            

  
         

 

          
         

    

   
      

 
  

 
  

 
 

    

   

  
 

  
 

       

        
            

      

 

 

 

 

 

 

 

 

 

 
 

      

   

  

   

  

 

 

Adiabatic Technology 
Construct:
1. Double regulated 

intermediate bus
2. Extremely efficient 

power converter
3. Low-power, high 

functionality PwrCMOS
ASICs 
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1. Double Regulated 
Intermediate Bus 
Architecture
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DRIBA Key Advantages

A significant departure 
from prior approaches 
is the ability to use the 

intermediate bus 
voltage to optimize at 

the system level
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DRIBA Key Advantages (cont’d)

Virtually non-pulsating 
current at the 

intermediate bus and 
at the output
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DRIBA Key Advantages (cont’d)

Easy paralleling for 
multiple outputs with 

tight regulation
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Comparison of Various Architectures

* - D. Tan, “A review of intermediate bus architecture: a system perspective,” IEEE Journal of Emerging and Selected Topics inn Power Electronics,  Vol. 2, No. 3, Sep., 2014, PP. 363-373
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APOL Generic EM Hardware
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2. Flight Insertion: BUS 
(Isolated) Converter Modules
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Isolated Converters: ECA

Parameters Performance

Vin (V) 27 - 34

Vo 6.3V at 4x16=84A

Size (in3) 7.8x8.0x11.0

Efficiency (%) 86

Key Features:
• Single-board 

assembly for 
superior 
manufacturability 
and testability

• Fully embedded 
planar magnetics

• Dedicated 
PwrCMOS ASICs

• High EMI 
performance

• High efficiency
• Fully redundant 

design
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Output #1 (+6.3V)

CMD_Off

Main FET Q101 Ids

Main FET Q101 Vgs

Vout

Output #1 (+6.3V)

Reset FET Q103 Vgs

Main FET Q101 Vds

Main FET Q101 VgsVout

Isolated Converters: ECA Performance

Turn-on Transient Turn-off Transient

13

Output (+6.3V) AC Voltage
(61.7mV / 6.3V = -1.5%)
(35.7mV / 6.3V = 0.64%)

61A
US: 61.7mV

OS: 35.7mV

44A

Step Load Loop 
Approved for public release; NG 17-2595 dated 2/8/18.



Isolated Converters: EDU

Parameters Performance

Vin (V) 27 - 34

Vo 5.3V at 4.6A

-5.1V at 0.19A

Size (in3)

Efficiency (%) 83

Key Features:
• Single-board assembly for 

superior manufacturability and 
testability

• Fully embedded planar 
magnetics

• Dedicated PwrCMOS ASICs
• High EMI performance
• High efficiency
• Fully redundant design

14

EDU FM
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Isolated Converters: EDU Performance

Turn-on Transient Turn-off Transient

15

Loop Step Load
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3. Flight Insertion: Point-of-
Load Converters
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Point-of-Load Converters: POL-A

POL-A EM

Parameters Performance

Input 4.9 – 5.2 V

Output(s) 3.3V at 1.15A

1.82V at 0.82A

-5.0V at 0.022A

Size (in3) 7.2x1.9x8.0

Efficiency (%) 83

Key Features:
• Single-board assembly for superior 

manufacturability and testability
• Fully embedded planar magnetics
• Dedicated PwrCMOS ASICs
• High EMI performance
• High efficiency
• Fully redundant design
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POL-A  Flight
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Point-of-Load Converters: POL-A Performance

Turn-on Transient

Step Load
18

Flyback

Buck 

Turn-off Transient

Loop 
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Point-of-Load Converters: POL-1

POL-1 Flight

Parameters Performance

Input 4.9 – 5.2 V

Output(s) 3.3V at 1.15A

1.82V at 0.82A

-5.0V at 0.022A

Size (in3) 2.47 x 0.5 x 6.68

Efficiency (%) 83

Key Features:
• Single-board assembly for superior 

manufacturability and testability
• Fully embedded planar magnetics
• Dedicated PwrCMOS ASICs
• High EMI performance
• High efficiency
• Fully redundant design
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Point-of-Load Converters: POL-1 Performance

20

Turn-on Transient Turn-off Transient

Step Load Loop 
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Point-of-Load Converters: POL-2

POL-2 EM

Parameters
`

Performance

Input 5.5 – 6.2 V

Output(s) 4.2V at 0.016A

-1.0V at 0.246A

5.15V at 0.786A

6.5V at 0.025A

4.0V at 4.16A

Size (in3) 20.45 x 4.265 x 1.8

Efficiency (%) 86

Key Features:
• Single-board assembly for superior 

manufacturability and testability
• Fully embedded planar magnetics
• Dedicated PwrCMOS ASICs
• High EMI performance
• High efficiency
• Fully redundant design
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Point-of-Load Converters: POL-2 Performance

Turn-on Transient Turn-off Transient

Loop 
22

Forward Buck 

7.5mV
8.0mV

+5V Step Load
Approved for public release; NG 17-2595 dated 2/8/18.
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