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Replace modules
when power
needs change

Double the power
at a load with
a second module

Add another
module to support
an additional load

Create a SELV bus
from a high-voltage
source
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ZVS Regulator
Non-isolated,
DC-DC regulator

Double-Clamped
ZVS (DC-2ZVS)
Isolated, regulated,
DC-DC or AC-DC
converter

Sine Amplitude
Converter (SAC)
Isolated, fixed-ratio,
DC-DC transformer
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Power Train XJEt

Conventional Buck

ZVS-Buck
] HS _|;} Qi
i —Jﬁ} Ql Driver | &
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vin _T |[Cin Vin _T |Cin
- = . S Cout | T T — Cout
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Driver Q2 Switch Driver
| |
ZVS Buck Topology Conventional Buck Topology
= High frequency operation up to the maximum = Lower frequency operation (limited by switching losses)

Vin
= ZVS resonant soft turn on (higher efficiency,

Hard switching (ringing) with high losses

Longer body diode conduction

lower noise) Larger output inductor

Clamp switch preserves ZVS energy

Negligible body diode conduction

Small output inductor (fast dynamic response)
= Low switching and gate drive losses

VICOR ©2023 Vicor 17
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SAC Topologies — Always Sinusoidal Current

(WERIEAIRIE)

Fast transient response (FUENIAY) :

Resonant tank will naturally let current
flow and output voltage settle within few
switching cycles

Reduced EMI (EZVEMI) :
Very narrow spectrum IgE3IE IR
Bidirectional (XX[m){&4) :

Power can be processed from input to
output or vice versa across the entire
converter bandwidth

Optimal filtering (BZEK) :

No harmonics below switching frequency,
and very few above

VICOR
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SAC Topologies — Always Sinusoidal Current
(WTERLESZIRIE)

Zero-voltage, zero-current switching
(ZER. BEFX)

All transitions, every cycle

Enables components with higher figure of
merit

(AILMERE SmEIEY)
Reduced de-rating guidelines

No switching losses (G&BFFRIRFE)

Switching frequency not limited by
power switches ‘losses

Low peak to average current and voltage
ratios

([ "IHE/Y" EEimeERELA):

Most efficient use of silicon switches

VICOR ©2023 Vicor
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Factorized Power Architecture (4 EtT\ZE4))

Regulation stage first

Keep input and output of regulator
stage as close as possible to ideal

(1 1 ) Regulation Transformation (48:1)

Transformation at the point of s Y
Processor

load (current multiplication)

Minimize impedance of current 2VS buck-boost 100% Duty Cycle

regulation for Current Multiplication

m u |t| p I |e r high efficiency Close to the CPU

Soft switching topologies:

Minimize noise

Enable High Switching frequency
(1-3MHz)

Enable high-power density
VICOR ©2023 Vicor 22
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SM-ChiP panels

|C-based controllers low component count,
higher reliability

ChiP panels

Semiconductor wafers
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Al EBREIETZ ChiPs*

Power modules fabricated as ChiPs in panels
—Thickness: up to 8mm
—Width: up to 71mm
—Length: up to 184mm

Up to 327 ChiPs per panel

Scalable cost structure

3D connectivity within molded plated modules with

optional multiplicity of layers
—>1.9 million units shipped

Panel process technology
enabling ChiPs and VPD
products

VICOR *Vicor IP to package technology ©2023 Vicor 25
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Thermal Performance — W E & SM ChiP

Maximum Internal Temperature

Tint(°C)
. Bpce.
Power °CIwW °CIW
Dissipation ( 4 TOP BOTTOM
(W) 05vs 1.5 0.55vs 7.5
T_ourrop Tm_ea()
°Cc °C
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