Safe Testing of Complex UUTs
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of UUTs

« Risks caused by modern complex UUTS

Small PCBs - tightly placed components

Extremely high pin count devices - higher error risk
Fine pitch leadless packages, BGA, CSP - reduced C&C
Advanced assembly processes - POP and IC stacking
MULTIPLE power rails

These factors make test of PCBAs increasingly more difficult but more importantly,
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increase the risk of component damage and circuit failure
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Power Rail Examples

Low end FPGA (MAX10)

36 balls, 3+ rails, ~$3
Low end Arm uC (Cortex M4+)

90 balls, 2+ rails, ~$5+
High end Arm uP (imx6)

289 balls, multiple rails, ~$5 - $50
Mid end FPGA (Arria)

484 to 1932 balls, 11 rails, $80-$300
High end uP (Xeon Phi)

3647 balls, multiple rails, ~$6200
High end FPGA (Stratix 10)

1152 to 2912 balls, 12 rails, ~$9000
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The potential total cost of
fault isolation and repair
is much higher
than simply replacing
a damaged device!

Scrapping the entire UUT is
a “worst case scenario”.
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IC geometries

Modern cores use < 28nm (16nm and 14nm) processes
Lower supply voltages with higher current capability
Core supply often below 1V @ 100A++
I/O supply often below 1V8
Smaller noise margin and increasing SEU effects

Keeping within the voltage tolerance requirements
becomes more challenging for the power supply designer to
avoid EOS
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damage sources

Even after AOI, AXI, ICT PCBA faults can go undiscovered

Fault class Issue type
Short circuit Solder bridge betweeNcecGND, Vccl to Vec2, intyer sc
Open circuit Open trace, damaged lead, poor joint, missing device
Polarity Rotated device
Damaged device Component level ESD, wrong value device
Programming Wrong firmware version
Mechanical Poor heat sink design or fitting
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power up concerns

« Over Voltage
« Incorrectly generated supply voltages
« Shorts between different supply lines
« Back-EMF and other inductive effects
« Damage can occur in tens of microseconds (us)

« Over Current
» Short cct driving higher than the nominal operation current
» Device damage due to heating effect of excessive current
« Current driven through internal protection
« Damage can occur in tens of milliseconds (ms)

NVl

12 30/31 MEI& 1 JUNI2017 EL =
’_mlc _/"~_Eiger Design 72> JAARBEURS UTRECHT ’




of no return!

« Impact
« EOS and ESD damage can not be undone !
“"Punch Through”’ effect damages the semicon oxide layer

« High potential for circuit degradation and early life product
failures due to permanently weakened oxide

* High value components can not be repaired

« Expensive fault finding and rework that can irreparably
damage the entire PCBA.

Prevention is the only way to obviate these issues!
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the "smoke test”

Eiger Designs’ J-Testr Universal Functional Test system
« Highly compact modular functional test system
« Controllable via JTAG and Ethernet
« Simple register based hardware communication interfaces
« Controllable from multiple software platforms (including free)
 Free, powerful and simple ‘open source’ debugging tool
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Ao oes protection system

« Advanced UUT protection N e =

« Comprehensive safety/protection circuitry '* %: ’—‘E
- System wide 'Fail safe' protection mi W |_¢
« Ultra-fast reaction time :*,m*: =
 No user software intervention required 3

« Can eliminate requirement of ICT prior to Functional Test
 Simple to set-up and use

« Easy tracking of cause of fault condition via J-Safe register
« External ‘User’ safety circuitry with ‘Go-Safe’ Signal

Eiger Design’s J-Safe protection system
rapidly isolates the UUT on PSU fault detection
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Signal

Custom user defined fault protection signal to trigger J-Safe facility for
customer defined protection circuits

Eg. Specifically monitor PoL output
Simple comparator circuit to monitor several parameters
External "GolSafe” trigger is logged in J-Safe fault register
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Supply Monitor

« Each J-PSM module protects up to 4 UUT supplies
« +/- 10V input range (cover up to +/-9V supplies)
Higher range possible with external attenuator & buffer.
« Fully differential (maximum accuracy)
« Trigger threshold set using only 1 resistor or DAC output
« Fast action time
« Accurate (maximum 0.25% + 3mV)
 Includes ADC Mux
« Suitable for remote location within a fixture

« Additional units can be used to completely monitor devices with multiple
supply rails
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Power Supply rails
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and solution

PCBAs can be catastrophically damaged at initial power up
and J-Testr with J-Safe protection system can:

1. Greatly reduce the risk of PCBA damage
a) Provide rapid UUT isolation under local PSU fault conditions
b) Mitigate the risk of OV & OC induced component faults
c) Provide engineers with added assurance, reducing stress
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and solution

PCBAs can be catastrophically damaged at initial power up
and J-Testr with J-Safe protection system can:

2. Remove the need for additional expense due to
a) Time consuming fault finding
b) Replacement of damaged, potentially expensive components
c) Track / pad repair caused by component removal
d) PCBA scrappage due to PCB damage
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QUESTIONS?

Thanks for your time

Please visit the Logic Technology booth 7C042
if you wish to know more about
UUT safety & Functional Testing

N
«a J-Testr
L
h Completing your test solution
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