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• Founded in 1993, Gaïa-Converter designs, develops, and 
manufacture board mounted power supply modules.

• >5000 part numbers of DC/DC, AC/DC , Front-end.
• 4W to 350W
• Used in Major programs : Military, Avionic, Railway, Industrial.

GAÏA-CONVERTER
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Power Efficiency 
Drives Miniaturization

• Over time, electronic designers  ran a race for systems miniaturization

• Size reduction is a major concern in power conversion 

• Using smaller components  might not be enough if power efficiency is not improve

200W DC/DC
Same Power Density

150W/in3
Operating at 57°C ambient

80% eff.
RTH = 1,6°C/W

Total Volume =10,6in3

92% eff.
RTH = 4°C/W

total volume = 4,6in3

Size reduction implies efficiency improvement



How DC/DC Converter Topology 
Affects Efficiency

• Power efficiency of DC/DC converters depends on:
•  Topology
•  Isolation level
•  Input voltage span (Vin max/ Vin min )
•  …

Buck DC/DC Converter

• High efficiency 95 to 98%
• Simple (one inductor)
• But not Isolated

W
Forward DC/DC Converter Flyback  DC/DC Converter

•  Efficiency 80 to 93%
•  Isolated
•  Complex T (iso)+L (energy storage)

• Efficiency 80 to 93%
• Isolated
• Simple T for iso and storage
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• Flyback operates with 2 cycles, Storage/Restitution

• During energy storage cycle Mosfet Q1 is closed 
and diode D1 is open due to transformer (T) design

• During Energy restitution cycle Q1 is open and 
D1 is closed, only a portion of energy W is restituted
due to T leakage.

How DC/DC Converter Topology 
Affects Efficiency

(Flyback Example)
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Input voltage span = Vin.Max/Vin.min (2:1 to 12:1)

How Input Voltage Span  
Affects Efficiency

Extending input voltage  span effects are : 

- Lowering Input Voltage  
Lower voltage requires higher current for a given 
power what means higher losses into inductor 
(ESR*(Iin)2) and Mosfet (RDSon*(Iin)2) 

- Increasing input Voltage 
High Voltage Mosfet transistor provide 
higher RDSON and so higher switching losses
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MOSFET VDMAX
(Vdc)

RDSon
(mΩ)

Losses at 5A
(Watt)

BSC030N04NSG 40 3 0.08

Si7370DP 60 11 0.28

FDMC86160 100 15 0.38

BSZ900N20NS3G 200 90 2.25

Wide Input Voltage Span Challenges Efficiency



Input voltage Ration 2:1 10:1

Input voltage Span 16-36Vdc 9-80Vdc

OUTPUT VOLTAGE 12 Vdc 12 Vdc

Imax DC 1.25 Adc 2.2 Adc

RDson 11mR
(Si7370DP-60V)

90mR
(BSZ900N20N 200V)

Power Efficiency 93% 90%

Wide Input Span Challenges Good Efficiency

How Input Voltage Span  
Affects Efficiency
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Standards Impose 
Voltage Span Constraints

Standards  impose isolation level:
•EN50155       2500Vdc to 3000Vdc
•Mil-STD-704  1500Vdc
•DO160          1500Vdc

Standards  impose Voltage Span 
according to 4 modes of operation:

Steady state
 surge
Spikes
brownout

10 20 30 40 50 60 70 80 90 100 120 140 160 180 200 (Vdc)

Input  Voltage Limits

MIL-STD-704
Military Aircraft 

DO160:
Civilian Avionics: 
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Standards Impose Voltage Span Constraints
Two Architectures to Comply Standards Voltages Span Constraints :
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•  Surge Compliant DC/DC Converter Implies  Good Line Immunity

Good line immunityPoor line immunity

• The line immunity DC/DC Control loop 

Surge Compliant DC/DC Converter

•  Additional Challenge of Surge Compliant Converter = Stability 



•  The Simplest Regulation Control Loop Circuit is The Voltage Mode Control  (VMC) 
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•  Comparison between ramp and error signal tune the PWM
•  Any surge on Vin will be corrected when appearing on Vout

VMC regulation does not provide line immunity
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•  Current Mode Control Loop CMC Implements a Ramp Generator with a Slope 
Depending on Input Current
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•  Application Example  VMC vs CMC

VMC CMC
Vin= 28V

Vin Surge = 50V

Vin= 28V

Vin Surge = 50V

Vout = 5V
+1V output 
overvoltage

Vout = 5V
No output 
overvoltage

Surge Compliant DC/DC converter



•  Brown out Compliance

2:1  (16-36Vdc)

10:1  (9-80Vdc)

Hold-up 
capacitance

Input Span 2:1 (16-36) 10:1(9-80)
Brown out 50ms 50ms

Power 20W 20W

Capacitor 3800µF 320µF

Input Power
Brown-out
duration

Vin min
Squared

Vin max
Squared

BROWN OUT

Surge Compliant DC/DC converter
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Surge Compliant (10:1) 

Benefit: 

•  Avoiding Limiter = Size reduction
•  Hold-up capacitor  size reduction
•  Power Stage simplification
•  Multiple bus voltages operation

Drawback: 

•  Needs accurate regulation for line immunity
•  Needs good efficiency= high end products

Pro & Cons
 Surge Compliant  or Regular + Limiter 

DC/DC Converter
Regular (2:1) + Limiter

Benefit: 

•  Simple DC/DC regulation scheme
•  Possible Highest efficiency  

Drawback: 

•  Increase size on PCB
•  Large Hold-up capacitor needed
•  Only single bus voltage operation



Modular Architecture

•  The universal power supply does not exist really
•  Both architectures (surge compliant or with limiter) may be the good choice 

depending on application needs.

•  The modular architecture is the easiest approach for power supply designers



Contact details

• Company name:GAÏA-CONVERTER

• Addres: rue copernic 33186 Le Haillan CEDEX  France

• Phone number: +33 557925279

• E-mailadres: Cjonglas@gaia-converter.com

• Standnumber:  11

For more details, please  go to Booth # 11
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