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Cost Effective, Low Profile, High

Efficiency 42A Supply Powers

AMD Hummer Processors — Design Note 285

Henry J. Zhang und Wei Chen

Introduction

The new AMD Hammer processors require power sup-
plies that can deliver more than 40A current at very
low output voltages (0.8V to 1.55V). The LTC®3719
PolyPhase® controller meets these requirements. The
LTC3719isacurrent mode, 2-phase VID programmable
controller that drives two synchronous buck stages
180 degrees out of phase of each other. The 2-phase
architecture reduces the number of input and output
capacitors without increasing the switching frequency.
The relatively low switching frequency, along with in-
tegrated high current MOSFET drivers keeps efficiency
high and solution size small.

Because of output current ripple cancellation, lower
valueinductors canbe used, resulting in faster transient
load responsesand smallinductor size. Tofurther reduce
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therequired inputand output capacitance, the controller
switching frequency can be synchronizedto the external
switching signal from another LTC PolyPhase control-
ler, thus increasing the number of DC/DC converter
phases. To ensure that currentis equally shared among
the output phases, the inductor current is sensed with
current sensing resistors. Excellent current sharing
eliminates the potential thermal overstress problem
caused by unbalanced phase current. Therefore, the
MOSFETs and inductors need not be oversized and
the VRM can be operated reliably without heat sink.

An internal differential amplifier provides true remote
sensing of the regulated supply’s positive and nega-
tive output terminals at load point as required in high
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Figure 1. 42A AMD Hammer Microprocessor Power Supply Using the LTC3719
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current applications. The internal 5-bit VID program-
mable attenuator complies with the AMD Hammer
processor VID table (0.8Vto 1.55V). The LTC3719 also
incorporatestwo selectable lightload operation modes:
discontinuous conduction mode and Burst Mode®
operation to improve the light load efficiency. Power
supply designs that use the LTC3719 are efficient, low
profile and low cost.

Design Example

Figure 1 shows a 2-phase 42A AMD Hammer proces-
sor power supply. With only one IC, ten tiny SO-8 size
MOSFETs and two 1pH, low profile surface mount
inductors, this supply is better than 86% efficient for a
12Vinput and a 1.55V/42A output. Figure 2 shows that
efficiency remains high throughout a wide load range,
from 3A to 42A. The highest component on the VRM
is the output inductors which are less than 6mm high.

Figure 3 shows a measured load transient waveform.
The load current step is 20A with a slew rate of
30A/ps. Qutput capacitor requirements are dominated
bythetotal ESR of the output capacitor network on both
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Figure 2. Efficiency vs Load Current
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the VRM and the transient load test circuit specified
by the AMD Hammer Processor VRM Design Guide.
Ten low profile ceramic capacitors (22pF/6.3V, X5R)
are used on the VRM output. The maximum output
voltage variation during the load transients is less than
100mVp_p. Active voltage positioning was employed in
this design to reduce the number of output capacitors
with no additional efficiency loss (refer to Design Solu-
tion 10 for more details on active voltage positioning).

Conclusion

The LTC3719, low voltage, high current power supply
meets the AMD Hammer processor VRM requirement
and allows low profile and high efficiency designs.
The cost savings in the input and output capacitors,
inductors and heat sinks help lower the cost of the
overall power supply. For multiple CPU applications,
several LTG1629-6s can be combined withan LTC3719
to increase the number of output phases, up to 12; the
resulting supply current can be up to 200A. For more
informationabout PolyPhase operation, seethe LTC3719
data sheet and Application Note 77.
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Figure 3. Load Transient Waveforms for a
20A Step with a 30A/ys Slew Rate

For applications help,
call (408) 432-1900

Linear Technology Corporation
1630 McCarthy Blvd., Milpitas, CA 95035-7417
(408) 432-1900 ® FAX: (408) 434-0507 ® www.lingar.com

dn285f_conv LT/TP 0502 341.5K « PRINTED IN THE USA

LY LINEAR

©LINEAR TECHNOLOGY CORPORATION 2002



