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Agenda & Scope

Introduction

— Redundant payload and management power operation
— MTCA.O R1.0 requirements

Continuous operation thru power failure using 1+1
redundant power module (PM) configuration

— Test setup

— Test data:
Disconnection of -48VDC cable
Hotswap of power module

Summary and conclusions
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Redundancy operation

- Redundant payload and management power operation

One PM is assigned to be the redundant. All other PMs are primary.

The MCH cannot assign any channels on the redundant PM to be the
primary power source for any load.

The MCH assigns a channel from one of the primary PMs to be the
primary source of payload and management power for a load.

The MCH assigns the corresponding channel on the redundant PM to be
the redundant source of payload and management power for that same
load.

In the event of a failure on a primary PM, the redundant PM automatically
takes over the loads from the primary PM and simultaneously disables all
other channels.

The redundant PM then becomes a primary PM.

Source: MTCA.0 R1.0
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Redundancy: 2 + 1
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Redundancy: 1+ 1
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Voltage budgets

- Requirements on PM output payload voltage

A primary PM should have a payload power output
voltage between 12.25 and 12.95V DC

A redundant PM should have a payload power output
voltage between 11.60 and 12.00 V DC

Primary and redundant PMs should provide sufficient
energy storage to maintain payload power voltage
droop of less than 1 V in magnitude during transition
from primary to redundant PM.

Source: MTCA.0 R1.0
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Payload channel control

- Example of payload channel control for redundant operation

PM #1 PM #2

AMC #1

) =
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Payload channel control

- Digitally controlled DC/DC converter

Form-factor: Ya-brick (2.28" x 1.45")
Input voltage: 36-75V

Output voltage: 12V +/-2 %

Output power: 396 W

Efficiency: 96.5% at 50 % load
Control IC: Digital uC

Communications interface
— Monitor temperature, current & voltage
— Configure warning/fault set points
— Control V,; set point, enable/disable

Top view

Bottom view
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Ericsson power module
- 2 pieces of ROA 117 5078/1

Elma load board

- 8 pieces of 031-716
NAT MCH

- 1 piece of NAT-MCH

14 slot MicroTCA sub-rack
- 1 piece

AMC input:
12 VDC

Input:

-54 VDC
383 W
7.1 A

40-45 W
20 F capacitance
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Redundancy test #1

- Disconnecting -48VDC cable

Normal operation Discharge hold-up capacitance

Redundant PM delivers current

>

AMC V,

Primary PM [,

Redundant PM |,

Time: 2 ms / div

>

Voltage: 0.5V /div Current: 2 A/ div

v
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Redundancy test #1

- Disconnecting -48VDC cable

Normal operation Redundant PM delivers current Redundant PM becomes primary
AMC V 125V
116V
Primary PM I,
10.8V

Redundant PM |,

Time: 20 ms / div Voltage: 0.5V /div Current: 2 A/ div
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Redundancy test #2

- PM hotswap handling

Normal operation PM hotswap Redundant PM becomes primary
AMC V,, 125V
11.6 V
Primary PM I,
10.8V

Redundant PM I,

Time: 500 ms / div

Voltage: 0.5V /div Current: 2 A/ div
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Redundancy test #2

- PM hotswap handling

Normal operation

Body diode conduction ORing MOSFET turned on

AMC V,,

Primary PM |,

Redundant PM I,

Time: 1 ms / div

v

> »

Voltage: 0.5V /div Current: 2 A/ div
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Summary & Conclusions

- Redundant payload and management power

Provisions in MTCA.O R1.0 can be met:

— Continuous operation during PM failure,
loss of input source or PM hotswap

— PM and MCH interoperability

DC/DC converter technology key

—  +/-2% V7 tolerance with high power
density and efficiency

— Ability to adjust V,,; during operation

Ericsson MicroTCA power
module ROA 117 5078/1

Ericsson DC/DC converter
BMR453- series
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