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11、、VicorVicor：：first full brick modulefirst full brick module
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22、、LucentLucent : first half brick module before 20 years: first half brick module before 20 years
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33、、Then 1/4Then 1/4、、1/8 brick1/8 brick
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44、、1/16 brick before one or two years1/16 brick before one or two years
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From Market forecast:From Market forecast:
Eighth /Sixeteen brick rise
Others fall
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First: TopologyFirst: Topology

11、、Resonant Tech1:    Resonant Tech1:    forward resonantforward resonant

Lm & C resonant

Old tech：fsw low，or else power loss much larger

Third.  Technology  & ProductsThird.  Technology  & Products
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11、、Resonant Tech2:Resonant Tech2:

Vicor Patent, US4415959
Patent Expired
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11、、Resonant Tech3:Resonant Tech3: LLC resonantLLC resonant

Third.  Technology  & ProductsThird.  Technology  & Products
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Vicor patent，US4441146，Apr.3,1984
Patent Expired ；

22、、Active Clamp:Active Clamp: G1G1

Third.  Technology  & ProductsThird.  Technology  & Products
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Gores/Tyco/Lucent patent，US5303138

22、、Active Clamp:Active Clamp: drive from Active clamp G1drive from Active clamp G1
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IPD patent，US5781420/6278621，Jul.14,1998

22、、Active Clamp:Active Clamp: G2G2
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US6239989，May，29，2001；

22、、Active Clamp:Active Clamp: G3G3

Third.  Technology  & ProductsThird.  Technology  & Products
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33、、Two stage 1 Two stage 1 

Key Technologies: Two-stage buck and current-driven push-pull 

converter topology, synchronous rectifiers, ZVS and ZCS on output 

rectifiers, PCB , magnetics.  (Synqor patent  )
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33、、Two stage 2Two stage 2

1)fsw of second stage is larger
2)fixed frequency resonant

Third.  Technology  & ProductsThird.  Technology  & Products
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33、、Two stage 3Two stage 3：：

Pre regulator+LLC resonant，fsw=?MHZ
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Third.  Technology  & ProductsThird.  Technology  & Products
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Second: ProductSecond: Product

11、、1/8 B1/8 B--rickrick————>1/16 Brick>1/16 Brick————>1/32 Brick>1/32 Brick

Reference: Digital Control Technologies for Modular DC-DC Converters
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22、、Digital controlDigital control
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Easy to Easy to comunicationcomunication : BUS<: BUS<-->POL  BUS<>POL  BUS<-->BUS>BUS

Third.  Technology  & ProductsThird.  Technology  & Products
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Third.  Technology  & ProductsThird.  Technology  & Products
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3、Advanced PCB Material

1)super thin PCB

Fr4_24um,16um,8um
Copper foil_2oz 

buried resister and capacitor

Third.  Technology  & ProductsThird.  Technology  & Products
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2)high thermal conductivity coefficient

FR4:0.2-0.3

RT1755:0.6-0.7

Arlon99:1.0

Third.  Technology  & ProductsThird.  Technology  & Products
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3)Heavy copper PCBs：3oz-6oz

for High current density

Pic from：http://www.somacisgraphic.com/cn/msg.php?id=13

Third.  Technology  & ProductsThird.  Technology  & Products
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44、、Module packageModule package

1)distributing hot point1)distributing hot point

2)minimizing the size2)minimizing the size

3)ease the 3)ease the saftysafty standardstandard

Third.  Technology  & ProductsThird.  Technology  & Products
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5、Low loss gate drive

Vicor patent，US6911848

Third.  Technology  & ProductsThird.  Technology  & Products
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6、Magnetic  Integration

1)minimizing magnetic core size1)minimizing magnetic core size

Third.  Technology  & ProductsThird.  Technology  & Products
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2)other benefits: 2)other benefits: efficiecyefficiecy /current  ripple/parasitical /current  ripple/parasitical 

parametersparameters

Reference:

Third.  Technology  & ProductsThird.  Technology  & Products
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Trend 1: High frequencyTrend 1: High frequency
1/16 B->1/32 B;   soft switch & low-loss gate drive

Trend 2: Digital controlTrend 2: Digital control
efficiency; analogy parts number; improve power density;        

advanced Loop control;  intelligence  power manager (efficiency & fault)

Trend 3: Advanced package & materialsTrend 3: Advanced package & materials
minimizing size and improve heat performance

buried resister and capacitor; minimizing parasitical parameters

Trend 4: Flat Magnetic & magnetic integrationTrend 4: Flat Magnetic & magnetic integration
minimizing core size; improve efficiency and others

Fourth.  SummaryFourth.  Summary
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