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800-50V
DC-DC Power Brick

Power Distribution board
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Vin Vout Peak 98.7% @ 90 A
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£ 97.5%
97.0%
> Rating: 10kW full-brick 96.5%
> Power density: 1522 W/in3
» Function: High Voltage Bus Converter (HVBC 800-50V) 96.0%
> Efficiency: peak 98.7%, full-load 98.1% 2040 60 80 100 120 140 160 180 200

> 2027:12kW Output Current (A)
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98.5% Peak 98.2% @ 55 A

98.0%
97.5%
X 97.0%
)
£ 96.5%
96.0%
95.5%
» Rating: 6kW half-brick
> Power density: 1746 W/in> o5 0%
» Function: High Voltage Bus Converter (HVBC 800-50V) 10 20 30 40 50 60 70 80 90 100 110 120
> Efficiency: peak 98.2%, full-load 97.8% Output Current (A)
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Vin Vout
Constant conversion ratio

» OCP compliance and qualification

» Mature LLC topology varient, In: 40-60V, Out: 10-15V
» Rating: 1500W, Size: 23.2x17.5x7.8 mm

> Power density: 7762 W/in3

» Efficiency@54V input: peak 97.9%, full-load 96.9%
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Constant conversion ratio
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OCP compliance and qualification

Mature LLC topology variant, In: 40-60V, Out: 5-7.5V 93%
Rating: 1000W, Size: 23.2x17.5x8.8 mm

Power density: 4587 W/in3

Efficiency@54V input: peak 97.9%, full-load 96.6%
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[ —— Google: 48 V-PoL, two-stage [1] 800 A, 80.3%-:
> Rating: 240A (single), regulated, 4 in parallel for 800A p ¥ Meta: 48 V-BGA, two-stage 2] N
. ) 80 -e- Slngle stage 54 V-0.8 V (4- parallel) y

» Current density: 1.28A/mm - fsan et oo
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0 100 200 300 400 500 600 700 800

» Function: 54-0.8 regulated and adjustable output voltage Output Current (A)

> Efficiency: peak 91.4%, full-load 87%

> Significa nth igher efficien cy and form factor than Z-Stage [1] H. Gan et al., “Vertical Power Delivery for 1000 Amps Machine Learning ASICs,” APEC 2024.
[2] S. Zou et al., “Vertical Power Delivery Module Design and Integration for 850A Al ASIC,” APEC 2026.
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Trend 1: one-tray, two stages from 800V

IT board
Baseline: two-tray, 3 stages from 800V to core 800 V Bus 50V Bus e 0.65V
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800 V Bus 50 V Bus 6 or 12V Bus 0.65 V AT
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Trend 2: one-tray, single stage using IVR at core
VRM GPU
IT board

800 V Bus 12/6/3.3V Bus

GPU with IVR
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IVR: Integrated Voltage Regulato.
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[1 Non-autoregressive PIC-DeepONet for transient B—H hysteresis H = baseline + history + dynamic,
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» Al assisted planer transformer winding design: Graph Neural Network for PCB Layer Current Sharing
Secondary 1 . Type of Winding 50 -
— 1y Skin Effects {Copper Thickness}
Primary 1 node feature edge feature
Primary 2 Proximity / Layer Clearance Edge Embedding A g
Effects { Layer Arrangement } _8
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silver metallized diamond

diamond
Conventional SiN AMB substrate
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Diamond
Substrates

olds

gate
Kelvin’s =
connection "
\ - /\\/ | Reverse leakage current up to 3 kV (current compliance: 7.5 pA)
SOUILE "3 : 110% < _— Ceramic substrate (0.32 mm)
U g 10 ! ] \; = Diamond substrate (OI,SO mm)
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» Single crystalline PVD diamond g e wE g,
= i 5 5]
» ThinTi (~10-50 nm) is annealed (=500°C) to form TiC on diamond. £ ; TN -€
» Ag by PVD or plating to ~0.5-5 um for high conductance with low stress. s I oz &
'ﬁ 1 310 5
» Electrical isolation is demonstrated >3kV limit (curve tracer limit). 2 : ! MG-5616__ C_{oum} g !
. . . . . . 3 = MX-6._tem C_{cum) 0 O 7.5pA leakage current |
» Thermal Resistance: 0.16 C°/W (Single side) and 0.1 C°’/W (double side). ° g - - - oMesete K " L . ! . . , .
. : = = -MX-6_tem K 1 0 500 1000 1500 2000 2500 3000
» Incollaboration with Cambridge Integration and Cambridge University. . e o T ; . voltage 1¥]

Cumulative Thermal Resistance [K/W]
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