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PRECISION CURRENT SENSING
WITH MINIMAL POWER LOSS

LOW-0HMIC SHUNTS FOR Al SERVER PSU, IBC, GPU, AND VRM

Al Servers Are Pushing Power
Conversion to the Limit

Today's architectures include:

® Rack Power Supply Units (PSU)

e |ntermediate Bus Converters (IBC)
e 48V distribution

e Graphics Processing Units (GPU)
* Voltage Regulator Modules (VRM)

Each stage requires:

e Efficiency optimization
 Current balancing _ Better Than DCR Alone
* Overcurrent protection | o i | Why Some Designers Move to

¢ ;elemetry . Direct Current Resistance (DCR)
e Power managemen
g ¢ No dedicated shunt

Every milliwatt of sensing loss matters * Lower apparent losses
) o Lower bill of materials (BOM) costs
Modern Al racks are moving from 100 kW toward 400 kW and beyond,

with discussions of future 1 MW racks. The Challenge
Why Isabellenhiitte DCR measurement depends on:
Ultra-Low Resistance = Minimal Insertion Loss * Inductance tolerance
i e Temperature variation
Conventional Shunts - Higher dissipation : .
- ; X - Why Designers Still Choose Shunts
DCR Sensing © Accuracy drift over temperature and component variation
e Direct current measurement

¢ Predictable accuracy

MOSFET RDS(on) . Strong temperature dependence

Isabellenhiitte

. Combines low losses with precision current measurement * Better calibration
Ultra-Low-0hmic Shunts p

o Stable performance over lifetime
e Easier functional safety validation

Ultra-low resistance values down into the pQ range help minimize
sensing losses while maintaining precise current measurement.

e Ultra-low resistance
 High current capability

e SMD package

e Precision alloy technology
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Why Alloy Technology Matters ] ]
Proprietary Resistance Alloys DBSlgned for the Al Power Chain

Start with better alloys

Our legacy of metallurgical excellence is built on a 500-year history
of creating unique alloys—and includes pioneering the future of (s PSU output

precision measurement and power resistors alongside our customers. ]
(s Intermediate Bus Converter
The ability to precisely calibrate resistance and other electrical

characteristics gives us exceptional flexibility to optimize product @ 48V bus
performance, package, and cost. It also enables us to match each
customer with the solution that best fits their application, earning a @ VRM phases
reputation as a trusted engineering partner.

Aloy | Resistivity o AR 7 GPU power rails

e Low TCR

® [ ong-term stability

¢ Reduced thermoelectric effects
¢ High pulse capability

ISAOHM® 132 pQcm

NOVENTIN® 90 pQem
MANGANIN® 43 pQcm

ZERANIN® 29 pem e Accurate Kelvin measurement
Isabellenhtitte’s prorietary alloys
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