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Dual LVDS Transceiver prototype

Dual LVDS Transceiver Is a prototype from
Gobham Gaisler

Aim of this project is to identify sensitive
node on the design in order to correct and
harden it helped with the laser test bench.
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Dual LVDS Transceiver prototype

PART IDENTIFICATION

Manufacturer :

Cobham Gaisler

Function :

Dual LVDS Transceiver

PARTS PROCUREMENT INFORMATIONS

Packaging :

FP-16

Sample size:

2 tested samples

Dual flow-through differential line driver-receiver pair
«Compliant with TIA/EIA-644-A LVDS standard
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Dual LVDS Transceiver prototype
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Dual LVDS Transceiver prototype
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Dual LVDS Transceiver prototype
Test bench description
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Dual LVDS Transceiver prototype

The laser study was based on previous
heavy ions test performed by Gobham
Gaisler

At the first approach, TRAD choose to
iIrradiated the all die with a beam with high
enerqgy
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Dual LVDS Transceiver prototype

At the first approach, TRAD choose to irradiated th e
all die with a beam with high energy of 13.8nJ/puls e
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CORE BLOCK DRIVERIc
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Dual LVDS Transceiver prototype

At the first approach, TRAD choose to irradiated th e
all die with a beam with high energy of 13.8nJ/puls e

SEL observed

SET observed on receiver, driver and core block
on several area.

However, no SEL was observed during first heavy
lons irradiation The energy used during this
test is much higher that the standard LETs used
during heavy ions testing
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Dual LVDS Transceiver prototype

At the second approach, the test was focused on rece ver 2
area with energy comprise between 0.48nJ/pulse and

13.8nJ/pulse in order to plot cross section curve.
ECEIVER2 RECEIVER1

|

DRIVER2b |DRIVER2a DRIVER1b SELb
DRIVER1a

SELa

CORE BLOCK DRIVERIc
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Dual LVDS Transceiver prototype

At the second approach, the test was focused on rece ver 2
area with energy comprise between 0.48nJ/pulse and

13.8nJ/pulse in order to plot cross section curve.
ECEIVE\RZ o e
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Cross Section (cm?)

Dual LVDS Transceiver prototype

At the second approach, the test was focused on rece ver 2
area with energy comprise between 0.48nJ/pulse and
13.8nJ/pulse in order to plot cross section curve.
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Cross Section (cm?)

Dual LVDS Transceiver prototype

At the second approach, the test was focused on rece ver 2

area with energy comprise between 0.48nJ/pulse and

13.8nJ/pulse in order to plot cross section curve.
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Cross Section (cm?)

Dual LVDS Transceiver prototype

At the second approach, the test was focused on rece ver 2
area with energy comprise between 0.48nJ/pulse and
13.8nJ/pulse in order to plot cross section curve.
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Cross Section (cm?)

Dual LVDS Transceiver prototype

At the second approach, the test was focused on rece ver 2
area with energy comprise between 0.48nJ/pulse and
13.8nJ/pulse in order to plot cross section curve.
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Dual LVDS Transceiver prototype

Basedon the SET signhature observed during the first

. heavy ions campaign it was possible to correlate
the LET with the laser energy for this device.
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Dual LVDS Transceiver prototype

A new scan of the die was performed with the 1.12nJ/  pulse
energy

LASER energy 1.12nJ/pulse
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Dual LVDS Transceiver prototype

A new revision of the die was tested with
Heavy ions Irradiation (U.C.L)

IRRADIATION BEAM CHARACTERISTICS

Heavy lons used :

124X e26* (62.5 MeV.cm?/mg)
124 026+ tilted @ 60 ° (125 MeV.cm2/mg)
Fluence: 1.10 7 cm2

Result @125°C

No latchup observed
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Dual LVDS Transceiver prototype

CONCLUSION

The objective of this study was to test the Dual LV DS
transceiver prototype from Cobham  Gaisler with laser in order
to improve the design of the die.

This study helped TRAD to improve its understanding o f the
laser testing.

The data collected for this device allowed the locat lon of some
SET sensitive structures in the design

The data collected in this work will allow the deve  lopers of the
LVDS device to harden its design
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Outline

GR718A SpaceWire router from Gobham
Gaisler
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GR718A SpaceWire router prototype

PART IDENTIFICATION

Type : GR718A
Manufacturer : Cobham Gaisler
Function : SpaceWire Router
PARTS PROCUREMENT INFORMATIONS
Packaging : CQFP256
Sample size: 2 tested samples
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GR718A SpaceWire router prototype

16x SpaceWire ports with L L L lil
on-chip LVDS ) Lged Ll

2x SpaceWire ports with s | e |
LVTTL for use with off-chip Control [
LVDS transceivers o)
SpaceWire Plug-and-Play

support b

UART and JTAG interfaces v
to configuration port

LvDS

R,

GPIO and SPI interfaces

. . SoW
Timers on all ports to —
recover from deadlock

Port 9
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GR718A SpaceWire router prototype

Irradiation performed at UCL

Event Type tested:
Single Event Latchups (SELS),

For SET and SEU, 2 modes and 3
configurations for each:
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GR718A SpaceWire router prototype
Test bench description
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GR718A SpaceWire router prototype

RESULT

No Latchup observed @ 125°C

Some SET observed on operational range (20-
50MHz), but it Is dependent to low input
frequency.

SEU were observed on static and dynamic mode
for all configuration:
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GR718A SpaceWire router prototype
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In dynamic mode the DUT showed difference of sensitivity when one port
was derated or not (Configurations 1 and 2). The error cross section was
slightly higher with port No.18 derated

In dynamic mode the sensitivity of the DUT increased with higher clock
frequency (Configuration 1 and 6).

31 TRAD, Tests & Radiations



GR718A SpaceWire router prototype
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In static mode the sensitivity of the DUT increased with lower
voltage on VDDCore (Configurations 3 and 4).

In static mode the sensitivity of the DUT increased with higher clock
frequency (Configuration 4 and 5).
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GR718A SpaceWire router prototype

Conclusion

After completion of this study, Cobham Gaisler has
made a new revision of the SpaceWire Router,GR718B.
The new revision is back compatible with the GR718A
tested in this study.

GR718B is implemented in the same technology. Thus,
the results in this study on GR718A related to the
technology, e.g. SEL, shall be relevant to the GR718B.
However, the GR718B has been designed with new SEU
mitigation concepts. Thus it may be expected that the
GR718B will be less SEU sensitive compared to the
results presented in this study for the GR718A.
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Outline

MT29F16G08 16Ghbit NAND Flash Memory
from Micron
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16Gbit NAND Flash Memory

PART IDENTIFICATION

Type : MT29F16GOSABABAWP-IT :B

Manufacturer : Micron

Function : 16Gbit NAND Flash Memory
PARTS PROCUREMENT INFORMATIONS

Packaging : 48-Pin TSOP Type 1

Sample size: 18 tested samples
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16Gbit NAND Flash Memory

Irradiation performed at UCL

Event Type tested.:
SEL protected and un-protected

For SEU, MBU, SET, EWE and SEFI :
Retention mode
Standby mode
Read only mode
Erase/Write/Read mode
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16Gbit NAND Flash Memory
Test bench description
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16Gbit NAND Flash Memory
SEL test result

Irradiation performed at 125°C with a latchup protection set at
100mA in standby mode

High Current states were observed

MT29F16G08 SEL Cross Section (cm?2)

(MeV lc_:rlill- mg 1) DUT N°2 DUT N°3 DUT N°11
62.5 1.7E-06 3.20E-06 7.00E-07
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No fonctional failure was observed even without the lachup protection

16Gbit NAND Flash Memory

No protected SEL run

Irradiation performed at 125°C with a without latchup protection in
standby mode

Increase of number of bad block

MT29F16G08 SEL bad blocks number

Number of bad
blocks

DUT N°2 DUT N°3 DUT N°11 DUT N°12
Before After Before After |Before After Before After
3 17 34 56 2 15 1 61
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16Gbit NAND Flash Memory
Standby Mode

MT29F16G08 - Standby Mode - SEU Cross Section / bit
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SEUs were observed during irradiation with a minimum LET of 1.3
MeV.cm?/mg (Carbon heavy ion).
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16Gbit NAND Flash Memory

Retention Mode

MT29F16G08 - Retention Mode - SEU Cross Section/ b
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SEUs were observed during irradiation with a minimum LET of 1.3

MeV.cm?/mg (Carbon heavy ion).
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16Gbit NAND Flash Memory

Read Only Mode

MT29F8G0O8ABABA - Read only Mode - SET Cross Section

1'
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SETs and SEFIs were observed during irradiation with a minimum LET
of 1.3 MeV.cm 2/mg (Carbon heavy ion).

No MBU was observed during irradiation withaLET o  f62.5
MeV.cm?2/mg (Xenon heavy ion).
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16Gbit NAND Flash Memory
Read Only Mode

MT29F8GO08ABABA - Read only Mode - SEFI Cross Sectio n
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SEUs, SETs and SEFIs were observed during irradiation with a
minimum LET of 1.3 MeV.cm 2/mg (Carbon heavy ion).

No MBU was observed during irradiation withaLET o  f62.5
MeV.cm?2/mg (Xenon heavy ion).
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16Gbit NAND Flash Memory

Erase Write Mode

Time out loop was observed, it was counted as a SEF |

Atypical number of EWE and SET observed during irra  diation and s till present
after the end of irradiation. This event has beenc  ounted as a S EFI too

Large burst of SETs were observed with more than 200 SET, this eventha s been
counted as a SEFI
MT29F8G08ABABA - Erase Write Mode - SEFI Cross Sect ion
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16Gbit NAND Flash Memory

Erase Write Mode

MT29F8GO8SABABA - Erase Write Mode - EWE Cross Secti on

1.00E-04

f .
- 1.00E-05 I
i
15
3
O 1.00E-06 r 1
A4
1.00E-07 T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70
> -1 B Part N°1 Part N°4 Part N°5 B Part N°6
LET (Mev.cme.mg ) OPartN°13  OPartN°14  OPartN°16 Part N°8
EWEs were observed during irradiation with a minimum LET of 10 MeV.c m23/mg (Argon
heavy ion).
SETs were observed during irradiation with a minimum LET of 1.3 MeV.cm?/mg (Carbon
heavy ion).
SEFIs were observed during irradiation with a minimum LET of 3.3 MeV.cm?2/mg (Neon
heavy ion).
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16Gbit NAND Flash Memory

CONCLUSION
SEL | SET | SEU | MBU | SEFI | EWE
Retention - ] C (1.3) _ _
Standby (6>;.e7) - C (1.3) ] ]
st . |c@3)]|cy) c@3)| -
eroad : C (1.3) : - (:,I:I_ 2) Ar (10)
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Thank you for your attention,
any question ?

TRAD Gamma irradiation facility GAMRAY is accredited in compliance with
ISO/IEC 17025 standard under n°1-6110 for gamma irradiation, dose deposit .
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