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NVIDIA DGX B300 Architecture

Introduction

Al adoption is rapidly growing, and organizations are embracing new business
opportunities that require increased scale of Al infrastructure while continuing to
manage costs and expertise gaps.

NVIDIA DGX B300, introduced at GTC 2025 in San Jose, CA, is a re-engineered
infrastructure solution for enterprise Al. It addresses scaling demands, energy
consumption, and complexity for next-generation Al models. Powered by the NVIDIA
Blackwell Ultra architecture, DGX B300 features eight NVIDIA Blackwell Ultra GPUs in an
air-cooled 10 Rack Unit (RU) chassis, offering breakthrough performance for training and
inference. Its architecture includes 5th generation NVLink fabric for 14.4 TB/s bandwidth
and PCle Gen6 for direct GPU-to-network interface connectivity, ensuring maximum
data throughput and minimizing I/O bottlenecks in scaled-out clusters.

DGX B300 offers flexible deployment with two power options: traditional AC power via
integrated PSUs or efficient DC power via external busbars in NVIDIA MGX-compliant
racks. This technical brief details the architectural innovations and strategic capabilities
that make DGX B300 a significant advancement for high-performance Al workloads.

Redesigned DGX Chassis

The evolution from NVIDIA DGX B200 to NVIDIA DGX B300 incorporates a new design to
accommodate organizations looking at denser deployments suited for different types of
data center designs. At first glance, the changes are immediately apparent because of
the change in color scheme and component layout. Let’s walk through the changes
starting from the outside and make our way inside the redesigned chassis.
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https://resources.nvidia.com/en-us-dgx-systems/dgx-b200-datasheet
https://resources.nvidia.com/en-us-dgx-systems/dgx-b300-datasheet

Bezel and GPU tray with compute network OSFP ports

Motherboard with storage and management 10 ports, cache and boot drives, and
out of band management ports

Figure 1: NVIDIA DGX B300 system, front view

Looking at a single node from the front, the DGX B300 system still has the gold foam
bezel that has become a hallmark of the NVIDIA DGX Platform. In contrast to previous
generations, however, the DGX B300 bezel does not cover the entire front of the system,
which allows the required network cabling to now connect directly to the node from the
front. In this lower section of the system, we can also identify the storage drives used for
local data caching, the IO ports including MiniDV and USB (for easy access in the event
of a crash cart being connected for management), and the boot drives.
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https://resources.nvidia.com/en-us-dgx-platform/nvidia-dgx-platform-solution-overview-web-us?ncid=so-twit-180762

NVIDIA Blackwell Ultra GPU Tray

Now that we’ve covered the outer front-facing section of the system, we can remove the
bezel and reveal the NVIDIA GPU tray. The GPU tray is equipped with eight 800Gbps
NVIDIA ConnectX-8 OSFP network ports, marking a significant architectural change from
previous versions as these were previously located in the motherboard tray. This
development increases the bandwidth available from the DGX systems’ eight NVIDIA
Blackwell Ultra GPUs to the compute network, allowing faster RDMA transactions across

all the systems in a DGX cluster.
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Figure 2: NVIDIA GPU tray
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New Power Supply Options

In addition to these improvements to GPU computing, networking and cabling,
customers now have the option to choose between integrated power supply units (PSUs)
or an external busbar to power their DGX B300 systems.

Traditional Racks with AC Power Distribution Units

When planning for these systems, one of the first choices to make is whether the
systems should come ready to connect to an AC or DC power source. If deploying in a
traditional data center with AC power provisioned to the rack, users should look to
systems with integrated PSUs that can convert 200-240 AC to DC in each system.

12 x AC power supplies which are replaceable from the front with power cords
connected to the back

GPU tray Motherboard tray

Figure 3: PSU for DGX B300 system AC version, front view
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High-Density Racks with DC Busbar and Power Shelves

For customers who are considering higher densities of compute, and are capable of
delivering 400-480V AC to the rack, then the newly-designed racks that incorporate
power shelves and busbars are the best choice. These new NVIDIA MGX-compliant racks
are designed to provide flexibility in configuration like including a busbar for DC-powered
systems. They are designed to withstand the weight of multiple systems, and using
power shelves, they can deliver 54V of DC power to each DGX B300. With this new
option, customers convert AC power to DC power for all systems in a given rack, so there
is no need for power supplies in the system.

GPU tray Motherboard tray

Figure 4: DGX B300 system DC version, front view
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https://www.nvidia.com/en-us/data-center/products/mgx/
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Figure 5: Busbar connectivity and power shelves for DGX B300 systems, DC version

Power Connectivity Differences

Integrated PSUs

Power supply considerations bring us to the rear of the DGX B300 system, where power
connectivity is delivered. With the traditional AC PSU version of the DGX B300 system,
twelve power cords are required for each system to connect to the power distribution
units in the rack. This configuration provides fully redundant power connectivity because
the DGX system needs six power supplies to function at maximum performance. It also
allows data centers to balance the electrical load across three phases evenly across the

twelve power cords.
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12 x AC power supplies which are replaceable from the front with power cords
connected to the back

Figure 6: Rear of DGX B300, AC version

New Busbar Design

DGX B300 systems that require DC power come equipped with a clip that connects
directly to a busbar in the rack. The power redundancy is taken care of by the power
shelves in the rack, giving customers the flexibility to configure differing levels up to full

N+N redundancy.
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DC power clip that attaches to the busbar at the back of the rack

Figure 7: Rear of DGX B300, DC version

Allowing the data center to provide DC power using power shelves to the DGX system
enables the infrastructure provider to configure redundancy to their comfort level based
on local power outage history and maintenance schedules. It can also help make the data
center run more efficiently because they reduce the number of places where AC to DC
power is being converted, which usually uses energy and produces heat.

The benefit of these power configuration options is that data centers with the
appropriate infrastructure can provision busbar versions of DGX clusters in denser data
center environments while the integrated PSU systems can be installed in more
traditional data centers.
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Inside the NVIDIA DGX B300 system

Starting with the motherboard, we’ve discussed how all the 10 elements were moved to
the front of the tray. This not only moves the cabling to the front, but it also makes it
easy to service the various components that use the cables. In addition to moving the
NVIDIA BlueField-3 SuperNICs to the front, the dual M.2 NVMe boot drives are also in a
special OPC carrier that connects them to PCle. This allows the network interface cards
and the boot drives to be serviceable from the front after unlocking the modules.

8 x E1.S NVMes for cache storage
Slot 1: BlueField-3 DPU with a total capacity of 30TB Slot 2: BlueField-3 DPU

OCP carrier with 2 x M.2 boot
NVMes (1.92TB each)

UsB
Power UID BMC Reset MiniDP video
button Button button port
BMC port LAN port
Serial port

Figure 8: DGX B300 system motherboard, front view

The motherboard tray is on sliding rails, which makes it very easy to pull out of the DGX
chassis. After removing the tray cover, the user can get access to any component that
may need servicing, such as the DIMMSs or the Data Center Secure Control Module
(DC-SCM) which includes the baseboard management console (BMC) and the trusted
platform module (TPM), among other devices and ports.
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https://docs.nvidia.com/networking/display/bf3dpu/introduction

32 x 64GB or 128GB DIMMs for a BlueField-3 DPU and
total of 2TB - 4TB of system DC-SCM card (bottom)

memory I |

2 x Intel Xeon CPUs

BlueField-3 DPU and

M.2 boot drives (bottom)
Backplane connectors to

GPUs and power E1.S Cache storage

Figure 9: DGX B300 system motherboard, top view

The motherboard holds two Intel Xeon Platinum 6776P CPUs, and the system is
configured with two terabytes of RAM, which can be upgraded by the customer to four
terabytes if the customer’s workload requires it. The rest of the components in the
system are in a fixed configuration that has been optimized to run artificial intelligence
workloads while providing ample 10 and storage.

The GPU tray containing eight Blackwell Ultra GPUs can slide in and out of the system for
ease of serviceability. The GPU tray design follows the 8-way architecture of previous
DGX systems, connecting all of the GPUs using 5th generation NVIDIA NVLink switches
for maximum performance while delivering 14.4 TB/s of aggregate bandwidth, doubling
the bandwidth capabilities compared to Hopper generation systems.

As mentioned earlier, the NVIDIA ConnectX-8 network interface cards are capable of
communicating at 800Gbps. In many architectures, these NICs would likely be connected
to the 10 subsystem that uses the latest PCle Gen5 capable CPUs, limiting the output to
the network at 480Gbps. In DGX B300, the ConnectX-8 interfaces are connected directly
to the GPUs using PCle Gen6, which doubles the bandwidth and fully supports the 800
Gbps throughput in NVIDIA’s latest NICs.
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https://www.intel.com/content/www/us/en/products/sku/243691/intel-xeon-6776p-processor-336m-cache-2-30-ghz/specifications.html
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8 x Cluster networking ports (800Gbps) in the GPU tray

OSFP1 OSFP2 OSFP3 OSFP4 OSFP5 OSFP6 OSFP7 OSFP8

Figure 10: NVIDIA ConnectX-8 network interfaces in the lower section of the GPU tray

An important contribution of the ConnectX-8 cards is that they not only communicate
the GPUs to the other nodes over the network, but they also provide the connectivity to
the other components in the system. The NICs can be configured in either NVIDIA
InfiniBand mode or in Ethernet mode, so they can be integrated with whichever network
infrastructure on which the DGX cluster is built.

Conclusion

The NVIDIA DGX B300 system represents a significant advancement in infrastructure
designed for enterprise Al. It addresses the challenges of scaling Al technologies,
managing energy consumption, and reducing complexity for next-generation Al models
in a traditional, air-cooled system. It features eight NVIDIA Blackwell Ultra GPUs within a
10 Rack Unit (RU) chassis, delivering exceptional performance for both complex training
and large-scale inference. Key architectural innovations include a 5th generation NVLink
fabric providing 14.4 TB/s of aggregate bandwidth and a novel implementation of PCle
Gen6 that directly connects high-speed network interfaces to the GPUs, ensuring
maximum data throughput and minimizing I/O bottlenecks in scaled-out cluster
environments.

DGX B300 also offers flexible deployment options, supporting traditional AC power via
integrated Power Supply Units (PSUs) or highly efficient DC power through external
busbars when integrated into NVIDIA MGX-compliant racks. Having two options for
power configurations, combined with enhanced front serviceability for components like
BlueField-3 network cards and M.2 NVMe boot drives, underscores a design philosophy
focused on operational efficiency, reduced maintenance downtime, and adaptability to
diverse data center infrastructures. The system's ability to deliver extreme compute
density while ensuring all peripheral systems match this speed provides customers with
a robust and adaptable solution for their high-performance Al workloads.

For more information, please review the NVIDIA DGX B300 system user guide.
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