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Server Power Architecture Develops towards £400V(800V) >V H <
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Trend of Sidecar Rack Power PI‘V‘Iiz
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High Efficiency High Density for Server PSU BMie
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State-of-the-art of High Power 3-phase PFC Converter >V H <
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Comparison the Different Multilevel Topologies
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Operating Principle of Diode-Based MISN Converter ~n A
Unregulated FI1Vile
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Regulated DC Bus Voltage for MISN Converter =1V H <
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The Principle for MISN Voltage Control
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Current Distortion due to the Limited Bandwidth of Current
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Improved Current Quality with Transient Compensation
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The Steady State Operation at 10kW
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The Experimental Results of Prototype > 1 e
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Efficiency Test and Loss Breakdown
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Wide Operating Range for Wide DC Bus Voltage =1V H <
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The Increased MISN Capacitors’ Volume due to Large Output__
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Reduce Volt-second of MISN Module by 3-level LF-bridge >V H <
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Loss Model for MISN Module Considering N, f, Vg >V H <
Power Management Innovation Consortium

» Minimum Loss Model of MISN Module (GaN)
Uc.total - 0. 7NCVBR

» The Loss Distribution at 10kw 800V ;..

0.6 Projected n = 99% :{ |(
R4 s e O B -
~ . = = = =
%02 02 Lt Mg

' I 0.1 I, = = = =
0 . PLoss.min(Nc: fs: VBR)

Ind. & Cap. MISN LF-Bridge Filter —
P g - 4‘(Uc.total) Iin\/ktempkdyn(kswlinNFOMsw + NFOMoss)fs
/ LF-bridge - 4‘(0- 7VBRNC) Iin\/ktempkdyn(kswlinNFOMsw(VBR) + NFOMoss(VBR))fs
- — 550~825V
MISN J_.,.‘
u ; 1 250 7000
_@_A T NFoMs,(Vsr) 6000 NFOMogs(Vip)
200 ~—0.1Vpe +133 S ~10.7Vggr + 1575 49
up 5 L g & 5000 i &
o) 2 Ve % 150 - 'S, 4000 P -~
—/ . - ~ o
Uc i 2100 i tToeaa g 3000 i,
—( L = S W
(=] H Q 2000 ’ )
T = 50 =
o = = 1000
s 0 0
/f/%.’,-:;, o 0 100 200 300 400 0 100 200 300 400
[ 1 i 2 F mnEmReL Ver (V) Ver(V) 20
@ Fangzhou Glebal e fonile ane Technelo sl nnevation Genter . J. Wu, X. Wu, et al., “A Unified Switch Loss Model and Design Consideration for Multilevel Boost PFC -7, TPEA 2021.



The Limitation for f; based on the Projected Loss
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Volume Optimization for 0.4% Loss Limit SMig
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Hardware Implementation
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Efficiency for the Designed MISN Converter
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Oscillation Phenomenon When a Close to 90 PI‘V‘Iiz
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The Fundamental Voltage U is Reduced at Light Load
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The Input Power Pygy in can’t Meet with Power Consumption _ J—
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Power Compensation based o the Harmonic Current
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The Light Load Control Strategy of MISN-PFC Converter
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The Dynamic Verification for Control Strategy Switching =1V H <
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