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High Efficiency Aduptable Power Supply for XENPAK 10Gb/s

Ethernet Transceivers
Design Note 295
Donhgyun Zhou

Introduction

The XENPAK Multisource Agreement (MSA) defines a
fiber optic module thatconformstothe 10Gb/s Ethernet
standard specified by IEEE 802.3ae. These modules
require an adaptable power supply rail (APS) that has
a variable output voltage from 0.9V to 1.8V, gener-
ated from a 3.3V input. The LTC®1773 current mode
synchronous buck regulator provides an efficient, cost
effective and space saving APS solution that exceeds
the MSA standard as well as other similar standards.

The LTC1773 has features that make it a good match
for this application including its 0.8V reference and
2.65V minimum input voltage. The reference is +1.5%
accurate over temperature which makes it easy to
meet the 4% APS tolerance specified in the MSA.
The operating frequency is internally set at 550kHz,
allowing the use of small surface mount components.
Synchronous rectification increases efficiency and
eliminates the need for an external Schottky diode,
saving additional costand space. Finally, the LTC1773

comesinatiny 10-lead MSOP package, keeping the total
board space for an entire APS solution under 0.4in?.

Adaptable Power Supply

Figure 1 shows an efficient APS design using the
LTG1773. The APS SENSE pin provides for Kelvin
sensing to compensate for PGB and connector voltage
drops. The resistor R1, on the module side, programs
the APS voltage. Table 1 lists R1 resistor values and
corresponding APS voltages. Although Table 1 shows
values for 1% resistors, higher accuracy resistors can
be used to provide additional tolerance margin. In this
design, the output voltage is set a little higher than
specified to compensate for the ground plane drop.

The R4 pull-up resistor sets the output voltage at 0V
when the APS SENSE lead is open. If the APS SENSE
lead connects before the APS OUT and GND leads, the
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Figure 1. Adaptable Power Supply Using the LTC1773
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Table 1. APS Set Resistor Values

Viom (V) R1 ()
0.9 6810
1.0 3090
11 1820
1.2 1180
1.3 787
14 536
15 348
16 205
17 97.6
18 0

feedback pin of the LTG1773 is pulled low, resulting
in an instantaneous high voltage from the APS. To
preventthis,the APSOUTand GND leadsare elongated
in the XENPAK module pin description. If the APS
SENSE lead is connected before the APS SET lead,
the supply just defaults to the 0.8V feedback voltage.
As an optional function, the MODULE DETECT pin
can be used to turn on the APS. When the MODULE
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Figure 2. Efficiencies for the Circuit
in Figure 1 where V;y = 3.3V
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DETECT lead is open, the RUN/SS pin is pulled low
by Q2 to shut down the converter. When the MODULE
DETECT lead is connected, Q2 is turned off by the 1k
pull-down resistor. The RUN/SS pin is then released
to enable the converter. The LTG1773 also provides
a soft-start function with a ramp rate controlled by
the value of the soft-start capacitor Cgg. The sense
resistor RSENSE sets an accurate current limit. The
Si9801 complementary MOSFET saves costand space.

Efficiency forthis circuit peaks at 91% and stays above
78% across the output current and voltage range, as
shown in Figure 2. Figure 3 shows the output volt-
age ripple measured at 15mV peak to peak (about
4.3mVRms) on the host side, which is well below the
40mVRums ripple requirement of the XENPAK MSA.
The ripple measured at the input of the module is even
lower due to the parasitic inductance and the input
capacitor on the module.

Conclusion

The LTG1773isasimple and efficient solutionfor XEN-
PAKadaptable powersupplies. Acomplete APS design
requires few external components, saving space, cost
and design time.
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Figure 3. Output Voltage Ripple for the Circuit in Figure 1
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