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Overview

For every commercial Electronic Design there comes the time when the prototype stage is over
and the production stage begins.

Let’s talk about some strategies involving

DFM - Design for Manufacturing

DFT - Design for Testing

... and the one simple design feature that makes all three areas better.



The Challenge

Turn This

into That



Design for Manufacturing - DFM

e Understand the capabilities of your fabricator and assembler
e Work within these limits, e.g. PCB rules

e Chose parts that are easy to source

Make test and assembly easy and fast

1 min = $2 - local and overseas!



Design for Testing - DFT

e Production Test is not a Design Verification

e Test automation varies with quantities

e |deal production test: Start button -> green/red LED

Even better: Start button -> green /red LED + failed test info

Reduce time/cost and test fatigue



Design for Serviceability - DFS

e Modular design

e EasyAccess

e Standardisation of components and tools
Error proof design (unique connectors)

Diagnostic



INn short

DFM - understand your manufacturer

DFT - simple and structured testing

DFS - easy to maintain and repair



There are a lot of details in these concepts

What is one thing that we can use in most
designs to make all 3 areas better...




Would you ratherjielsi

ora Vet ?




INn Most
microcontroller
systems today you
will have a spare
serial port

Get an insight into the[alEElidaReliYelSI @S\ d=Tag!

SYSTEM HEALTH STATUS
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| L Use this port to create a
E itk OVERALL STATUS:
e, AT . . .
A - ©®OK diagnostic interface
- e that can support every
=3 : stage of the product cycle

from design via production
to service



Serial diagnostic interface

Design - troubleshoot HW and FW
Field Test - log data, diagnostic

Production - automate testing

Installation - configuration
Operation - log data, self test

Maintenance - read logs

Service - diagnostic



YAT - [[Terminal1 *] - COM5

User interface examples: Desi

File Terminal Send
Q
ler Versio
e
* sasn
1
ne tem Hode: @

Latch:0FF
5m
Trim:168nV
Disp:141A

Range:24V
Cur
PHMLi: i

8
RPMmin :1216
0ilPress]

RTC

rLim:OFF
Coldstart

RPMstart:672
O

FuelPumpTim
Turn-of f time: 00:09

THROTTLE LOOKUP TABLE CORRUPTED!

56 I limit= 6500
AutoDCTrim:ON  VACFilter:OFF

oc:warn

1 65'C  MaxTemp:102'C

8 GRunQutMode:ERUN

Turn-on time: 80:00

Serial port C

N

Simple Terminal program
Runtime diagnostic

Parameter setting

Issue control commands

Debug information



User interface examples: Production Test

RTC
Glow
Crank
Fuel Pump
OK LED
RUN LED
Alarm LED
Load1
Load2
Load3
Load4

ACT LED

Tester V1.2

AutoST ON AutoST OFF

Oil ON Oil OFF

Temp:
Input Volt:
Vee Volt:
RPM:

AC Volt1:
AC Volt2:
AC Volt3:
DC Volt:

Current:

DUT is placed on test jig

PC controls target via serial connection.

On completion, each test box goes green for
pass or red for fail.

Test steps proceed mostly automatically
Prompts guide user through the sequence if
interaction is required

Test records are generated from PC software

ERun EAlarm

Fan Sp1 Fan Sp2




User interface examples: Configuration tool

\\ Eniquest Configuration Tool V0.8

Com Port: Log In/Out Controller: Voltage
LUT Setup Tool

Read Values Wrte Values FW Version:

Ermor Opening Port
The port COM3" does not exist.

Control Parameters Machine Setup Runtime Readings

Throttle: Limit % RPM Start: RPM:

20 40 60
Startup Throttle % RPM Min: Temperature:

Current
Voltage Trim RPM Max: AC Vaoltage:

Voltage Set Cold Start A DC Voltage:
Auto DC Trim Max Temp: * Currert:
WAC Fitter
PID Gains
Startup imi Load Limit: Emor State:

Display Limt: Engine State:

Fuel 10% Time: Fuel Level

RTC Time Pump State

Stop Time: Query Values

Start Time:

Invert Throtle:
0/C Shutdown:

Ol Switch:

ERUN out:




User interface examples: Remote operation

e Remote operation

Deactivate

Start/Stop e Remote diagnostic

Status: Disconnected
Error code:

Readouts

Frequency Coolant temp. Fuel level

Oil pressure il ten Total power

Run hours

Phase 1 Phase 2 Phase 3

Voltage: Voltage: Voltage:

Current: Current: Current:

Load: Load: Load:




Remember

0] Talk to your manufacturer
-> understand their requirements, play to their strength

02 Talk to your product (easier to be a GP than a Vet)
-> implement a diagnostic port

03 Make DFM, DFT and DFS part of your design process,
not an afterthought



Thank you!

We only scratched the surface today

My Contact information:

Peter Nink, P3A Star

info@p3astar.com.au
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