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in Data Centers

/V, Navitas

Modular Power (M-CRPS) Centralized Power (OCP) +[- 400V, .| 800V,

2 x Common Redundant Power
Supply (CRPS) AC-DC

. —

Hard Drives

Source: Navitas

backplane
for Servers

Centralized
PSUs AC-DC

12 x OCP PSUs
in rack

800 Vpe
backplane *
for Servers

48V - 12[1v
DC-DC

Copyright Navitas Semiconductor




in Data Centers ‘4/ Navitas

+[- 400V, .| 800V,

800 Vpc
backplane
for Servers

48V - 12/1v
DC-DC
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"4 Navitas

V DC Architecture /V,

800 VHVDC

v' 800V HVDC removes power conversion from the rack
- Separate ‘Sidecar’ power rack or upstream

' v' Improve efficiency & simplicity
800V - 48/12v . ) .
DC-DC v' Higher computing density
x  Changing existing power distribution is challenging
x  New equipment & racks
x  Safety concerns — DC grounding, arcing/flashing

—hﬁ

48V - 12/1v
DC-DC

Higher Computing Density Lower Cable Costs & I2R Losses Increase System Efficiency & Simplicity

AC-0-48VDC AC/DC wunc ——(<J=)— Acues } =
Double Conversion -
More and more
weeds t H H
Lrloset Highest power density
AC/DC + UPS
ith th Payloads ff. i
in‘:(:aste:of & e lClency
payloads power +1-400Vdc
MVAC @\j‘—q{\ ] | 1 1
D DT ' 1 sm,i [T IT---‘TTI
= a -i.\' 1 - Lv;(:.-—.--wuvqc 98 5% —I.;.--tc;\.rt.i.o-;wnc\-'- 5
V00 P | — -

800V HVDC Solution Efficiency = 96%
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Rack Powering Rubinn Ultra GPUs ‘4/ Navitas

SAnvipia

Kyber Side Car

Kyber Rubin NVL576

. 27 trays/can
18 trays with 2 x GPU & 2 CPU
« 9 networking trays on the back
* 144 GPUs [ rack

« >600 kW...IMW ‘Kyber Side Car’ for power &
cooling

Copyright Navitas Semiconductor 5



— HVDC Distribution ‘4/ Navitas

« +-400VDC for Google, 800VDC for Nvidia;
- SST-Solid state transformer to improve eff. and reduce the size and weight for future.

Point-Of-Load

13.8k Vac

277/480Vac

4z +/-400VDC

8oovDC

] X C ) Point-Of-Load
) S 13.8k Vac
e ) - AC DC +/-400VDC
i — 800vDC
/ » Al DC DC
4: /
; ?‘r:”’ *Q\
. Jf_"'_
-"—-—-___!
\_ )
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[ ] [ J )
Application 4’y Navitas
QU
, N Server - HVDC Server ~
800VDC JUBERATRTIET rIBC POL Server \ AL T g Point-Of-Load
+[-400vDC| | DC SOV A 12w oxv| Y 800VDC ROl
DC = % | Memory +[-400vDC R DC B V°'“"91e
\_ Y : '|2Vl 6V Memory
- N
IMHz, 10kwW

> HVDC 800v X50v/i12v/6v

« 1IMHz Switching
frequency
 Full brick: 10kw
 Half brick: 6kw
 Directliquid
cooling

Copyright Navitas Semiconductor
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3level LLC—DCX

v" Small footprint area
x Large output current ripple

Interleaved for low output
current ripple

More devices on primary side
=> large footprint area
Current sharing




(High-Power) f4/ Navitas

. \Y/ Vv R R
Famil DS(CONT) DS(TRANS) DS(ON)typ. DS(ON)max. Current (A Packaae MP Date
70 98 23

NV65I11
NV6512C 40 55 4]
NV6513 32 45 55
NV6515 25 35 65
G'.‘NS for TOLL
aivoare NV6514C 18 25 80 Released Released
Int.Drive+  NV6522 8200 e 40 55 41
Protection
NV6523 32 45 53
NV6525 25 35 65
NV6524 18 25 80 TOLT
NV6578 1 15 tbd QDPAK 2H'26 2H'26
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(High Power) /,")Navitas

NVGOTICIOLC
PQFN 5x6
NVGO15CI10LC 100 1.1 1.5 100 Dual Cooled
| NVGO030CI10LC 2.2 3.0 100 &L
Gé;__lk\{q_gst NV6036 11 15 120 SN Now
Dual Cooled
Discrete GaN NVG034 ]8 25 80 @é/
NV6066 11 15 120
NV6064 18 25 80
0°0 2 35 65
5
NV6065 TOLT
32 45 53
NV6063 T
NV6062 40 SIS 4]

NV6061 70 98 23
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/v Navitas

. 100V/ns Immunity with Integrated Vs regulation |
i  wide-range input (12~20v) maintains optimized Vg Ultra-fast Short-Circuit
! with reliability margin brain / Desat detection :
| A Q i
: Vorive ? 1 'J \\ / :
i v sr, || _~ Nogate-loop
i Reg dv/at / inductance or ringing
: Internal I Level Shift, / :
i All pins 2kV HBM ESD | o Y || Degiitch, UVio, \ cate ] —  can :
: an ontro! PTAT :{ Pow.er i
: j— Device :
i Miller Clamp 7< i
i P/D Block :
i sk O—e T / \\ Integrated Miller i
| * \ Clamp: negative gate |
I . S H H :
i Ultra-low quiescent current makes ouree ﬁi'qrs‘:;t;:ﬁ':;ﬁs’ i
i high-power GaN feasible in 4-pin package qgginst Shoot-ThZ’u !
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v Half bridge, 8:1 Matrix transformers
v’ 4 switches on primary side

Full Brick Demo

15x10x2.3mm
650V

o

| |
L+

a1 .h

_I

+14

Q2

|
|+

Q3_I,J:*

Q4

L3

&

v 16pcs Top Cooled
5*%6DC
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Pri.
Conduction

Sec.
Conduction

Driving Loss
TX Pri

TX Sec

Core Loss
Termination
Other Losses

Total

Loss Breakdown (Calculation) f,"sNavitas

38.9

39.7

5.5
20.5
18.7

5

20

25
Ve

4

m Primary Conduction

m Secondary Conduction

NV6066 .
(typ. ITmOhm) Driving Loss

m TXPri
NVGOIICIOLC

m TXSec
(typ. 0.8mOhm)

m Coreloss

GaN with ultra low Qg m Termination

@100C m Other

@100C /
Estimation
Estimation

Estimation

98.3% effi.@full load

Calculation is based on NV6066 on the primary side and GaN on the
secondary side.
Transformer loss based on 3D FEA simulation

Copyright Navitas Semiconductor
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Prototype fa/ Navitas

L J
Q

]

| Frj

&
|

. |
JOVE JVE-W2
4 a0
E232840

Hes &80 50
B B B
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100V 100 V5 5.00 Al 4 2.00 ¥
= 2 3w 4=

P e et At

Copyright Navitas Semiconductor

Edge CHA £
Normal 5.00 ¥

(Si Version)

715 Stopped|
History : Normal

956 Stopped|
1 __100 v 9 __100 v 3 10.0 Al I 4 2.00 ¥ Edge CH4 £ History |Normal
) ] Normal 5.00 V 1 625MS/s

7

B bl

Bt e S b

i et s At Ao P R, y,

Vi

/
J

a
B

153.0120kHz
153 .9204kHz,
153.0120kHz,
753 .9204kHz

Navitas

1427 Stopped|
100 v 9 100 V), 3 5.0 A I 4 200V Edge CH4 £ History |Normal
] £ Normal 5.00 V 1 625MS/s

e O S PR P

150.3001kHz]
149 4005kHz]
748 5030kHz]
749.4005kHz]
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- Si1 Version /v Navitas

99.0% 98.3%@5-6kW

97.9@10kW
98.0% — - —— @

97.0%

>
)

96.0%

ien

2 95.0%

Effi

€ 94.0%
:% 93.0%

92.0%

01.0% = J
including Aux power loss

0 2 4 6 8 10
Output Power (kW)

90.0%
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(GaN Version) Navitas

4031 Stopped| 859 Stopped|
1 10 Vgo 100 Vs 5.00 A 14 2.00 ¥ Edae CH# £ History Normal 100 Vg o

1461 Stopped|
100 Vg gy 100 V[§ o g%.o A I 4 _2.00Y Edse GH4 History Normal

100 V[F o 1004 I 4 200Y Edse GH4 £ History Normal
Normal 5. 1 625MS/s

Normal 5.00 V il 625MS/s d

=

Normal 5.00 V 1 625MS/s :

s N AN i

e T o B S AP, X - s AR A 3t Tt e
/ \ K
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— GaN Version ‘4/ Navitas

99.0% 98.5%@5-6kW

98.0%

97.0%

System Efficiency
O O
&) (@)
2 3
o~ o~

94.0%

93.0% l
including Aux power loss

0 2 4 6 8 10
Output Power (kW)

92.0%
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/v Navitas

>0.5% effi. Gain >0.2% effi. Gain
99.0% F==o== Fe==F====S====

-— - - - - - - - - e e e e

96.0%

System Efficiency

92.0% -e—-Efficiency GaN

l -e-Efficiency Si

including Aux power loss

0 2 4 6 8 10
Output Power (kW)
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VaY I
/v, Navitas

’ 650V GaN/sic
100V GaN

Opportunities (Today)

800 V HVDC

10kW for Full Brick

. GaNSync IC
...Or 2 x 6kW for Half Brick

80-100V GaN
800V - 48/12v

300W - 3kW 48v Power Module

ey

..or embedded 2-3kW discrete DC-DC

48V - 12/1iv

bc-be 100V GaN
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Design for Nvidia MGX Ecosystem ‘4/ Navitas

NVIDIA

GTC

» 8x8 dual cooled 650V GaN
» 6.5mm in total thickness.
> 2100W/in3 power density
> 96.5% efficiency (Target)

Copyright Navitas Semiconductor 20



- Al data centers are transitioning to +400V and 800V DC architectures to
enable multi-hundred kW to MW rack densities

« 800V DC distribution eliminates rack-level AC/DC conversion, Improving
efficiency and compute density

« 10 kw 800V-50V full-brick DC-DC demonstrated in compact 116 x 61 x 11
mm form factor

. Gen 2 design achieves over 98.5% system efficiency (including auxiliary
power) using high-power GaN

- Navitas GaN ICs enable higher switching frequency (1 MHz), improved
power density, and scalable Al rack solutions

Copyright Navitas Semiconductor 2]



Thank You!

info@navitassemi.com

www.navitassemi.com
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