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3 Power Architectures in Data Centers ® Navitas
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+/- 400V & 800 V DC Architecture @ Navitas

800 V HVDC

v/ 800 V HVDC removes power conversion from the rack

- Separate ‘Sidecar’ power rack or upstream

800V - 48/12V v Improve efficiency & simplicity
v Higher computing density
x Changing existing power distribution is challenging

x New equipment & racks

48V -12/1V
DC-DC

x Safety convers — DC grounding, arcing/flashing

Increase System Efficiency & Simplicity

9%

Lower Cable Costs & I2R Losses

Higher Computing Density

AC-t0-48VDC

Cable to transport 200 kW of current 245 feet - “ e uac

Highest power density
& efficiency

More and more
space needs to
be allocated for
AC/DC + UPS
with the
increases of
payloads power
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ick Powering Ruben Ultra GPUs @ Navitas

Anvipia

Kyber Side Car

Kyber Rubin NVL576

» 27 trays/can
e 18 trays with 2 x GPU & 2 CPU
* 9 networking trays on the back

e 144 GPUs / rack

e >600 kW...1MW ‘Kyber Side Car’ for power & cooling

Copyright Navitas Semiconductor Source: NVIDIA, The GPU Hierarchy 6



650V, 100, 80V GaN Opportunities (Today) @ Navitas

800 VHVDC

) 650V GaN/SiC
10kW for Full Brick 100V GaN
GaNSync IC
...or 2 x 6kW for Half Brick
800V - 48/12V 80-100V GaN

DC-DC

300W - 3kW 48v Power Module

48V - 12/1v
DC-DC

...or embedded 2-3kW discrete DC-DC
100V GaN
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10kW Full Brick DC-DC (800V — 54V) ® Navitas
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Full Brick: 116mm x 61mm x 12mm
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800V HVDC 10kW Full Brick Demo

Half bridge, 8:1 Matrix transformers
4 switches on primary side
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GaN FET: NVG008C10LC
(100V, 0.8mOhms(typ), PQFN56-DC)

* 16 switches on secondary/SR
* Pin-pin replacement with Si FET, IFX GaN

Brick power module (incl. aux power and control)
Full brick dimensions: 61 mm x 116 mm x 12 mm

Bottom

@ Navitas




800V HVDC 10kW Full Brick Demo ® Navitas

98.6%
. . NV6066 GaN FET 985 ,
Pri. Conduction 389 W (650, 15mOhm) 8.5%
98.5%
PN — NVO00810 GaN FET Primary °
' : (100V, 0.8mOhms) Conduction
38.9 98.4%
Driving Loss 04 W GaN 23%
Termination 98.3%
X Pri 205W  @100C 12% S
Q
TX Sec 18.7 W @100C ﬁ.Z%
Secondary
Core Loss 5W Conduction 98.1%
24%
Termination 20 W 98.0%
Other Losses 25W
97.9%
Total 168 W  98.5% eff 0 2 4 6 8 10 12

Output Power (kW)

Using NV6066 + NV00810 achieves >98% efficiency

* Calculation is based on NV6066 (15mOhms) on the primary side and 100V (0.8mOhms) GaN on the secondary side.
e Transformer loss based on 3D FEA simulation 10



enter Evaluation Boards ® Navitas

AC-DC (54V) CRPS 185 - 1U (40 mm) x 73.5 mm x 185 mm PEC: 650V SiC
2.7 kW — 40% higher power density than Si )

3.2 kW —99.3% PFC efficiency using IntelliWeave™ LLC.' 650V (.SaN
4.5 kW — World’s Highest Power Density of 137 W/in3 SR: 100V Si MOS

PFC: 650V SiC

AC-DC (54V) OCP ORv3.0 - 1U (40 mm) x 73.5 mm x 560 mm LLC: 650V GaN

8.5 kW- World’s First 8.5kW OCP using GaN/SiC @ 97.5% efficiency SR ) 100V Si MOS ,&"
PFC: 650V SiC

AC-DC (54V) OCP ORv3.0 - 1U (40 mm) x 73.5 mm x 790 mm

12 kW — Designed for Production @ 97.8% efficienc 1S ES RN R

J S Y SR: 100V Si MOS a

DC-DC Evaluation Board

600 W - 48VDC - 12VDC, 50A LY EEIN

DC-DC Full Brick — 116 mm x 61 mm x 12mm Primary: 650V GaN

10 kW - 800V - 50vDC SR: 100V GaN

Future

« 800V - 12V DC-DC Primary: 650V GaN In development

* 800V- 6VDC-DC
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https://www.linkedin.com/company/9396834
https://www.youtube.com/c/NavitasSemiconductor-GaNFast/videos
https://www.facebook.com/NavitasSemiconductor/
https://x.com/navitassemi
http://www.navitassemi.com/
https://navitassemi.com/wechat-weibo/
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