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Case Study

Re-engineering of an obsolete Locomotive Controller

Introduction

Re-engineering is the re-analysis and re-design of a system;

both of which are not bound by the previous design approach.
Re-engineering is done either due to obsolescence or for cost
reduction. It is very important to ensure that the replacement has
minimal or no impact on the rest of the solution. This case study is a
showcase of Mistral's capability in re-engineering an entire product,
with identical technology and using the latest components.

The re-engineered board had to communicate
with the existing legacy system using proprietary
bus architecture. Mistral had to design/modify
the existing logic design to adapt it to the
re-engineered board.

The Customer
The customer is among the Top 10 Fortune companies and a leading
producer of locomotives in North America and Canada.

The Requirement
The requirement was to re-engineer an obsolete loco control unit,
which monitors and controls the loco engine parameters. This unit
formed the main part of the central control of the locomotive; and
Mistral had to ensure that the re-engineered design met stringent
environmental conditions, and also offered the highest degree of
reliability.
The re-engineered board had to communicate with the existing legacy
system using a proprietary bus architecture. Mistral had to
design/modify the existing logic design to adapt it to the
re-engineered board.

Solution Provided
Mistral designed a control board based on the Pentium MMX
processor. It supported the proprietary backplane architecture.
The board provided removable memory modules for Compact Flash and
PCMCIA; wired Ethernet and RS-232 connectivity; and CPLD-based
backplane connectivity logic, for the proprietary bus. The obsolete
EDO RAM was replaced with the more popular SDRAM. In order to
expand in-system debugging, JTAG chaining was provided on-board:
thereby enabling not only checking of the on-board components, but
also debugging to the entire system. The existing Phoenix BIOS was
modified to adapt to the re-engineered design.

The design methodology followed by Mistral covered in-depth pre and
post-layout analysis for Signal Integrity, Thermal Analysis, EMI/EMC
analysis and Reliability. This ensured that the re-engineered system
met the stringent environmental and reliability requirements.

The Challenges
o Component selection to meet the long product life, reliability,
mechanical and environmental constraints of the design. MTBF
(Mean-Time Between Failure) measurements and the market life
for the key components were studied, and final top-level reliability
analysis was performed to meet the product life and reliability
requirements



Defining routing constraints catering to Sl, thermal, EMI and Key Achievements

mechanical design requirements

Signal flow was arrived at after thorough signal integrity analysis

Trace length, width, impedance and routing topology were arrived at

after simulations aiming to generate the routing constraints for CAD

layout

Solution space analysis was performed to meet all corner cases

Designing a board suitable for a mission critical application. This was

achieved by successfully completing rigorous tests for product

qualification. Customer Benefits

o The customer was able to get a quick turn-around of the board tested
for complete thermal, shock, vibration and EMI / EMC requirements

o The customer is likely to base its next-generation loco engine control
unit on this design.

o The industrial-grade board, designed by Mistral, offers debugging -
a facility for the entire system through JTAG chained-system
debugging. This feature allows the CPU control board to test all the
JTAG enabled devices in the entire system
By isolating the sub-systems, Mistral was able to design a system
which provides reduced fault propagation

o Mistral was able to achieve an uptime guarantee of 99.994%.
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