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Atreme Sports

< Capabllities:
< Reliable
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Atreme Sports

< Capabllities:

< Fast
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Atreme Sports

< Capabllities:

< Elexible
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Atreme Sports

< Capabllities:
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Atreme Sports

< Capabllities:

< Heat Resistant
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Atreme Sports

< Capabllities:

< Strong
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Back to the Future
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presentation

& V4400 Elash
Memory: Interface
has 2304 1/©
channels, 440mm
diameter prohe
card.
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Xtreme Sort

< Reliable
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Back to the Future I

<) 2004 SWITW

presentation
Adventures in Extreme

Parallel Probing

Roger Sinsheimer, PE
Chief Engineer

http://www.swtest.org/swtw library/2004proc/PDF/S01 03 Sinsheimer.pdf
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Back torthe Euture |l p2

< Ihe fundamentalt &
flaw In Spring }{\‘\ DC Resistance: Construction

prObeS IS thelack 4 Force Delivery

4 Ball Bias
of ferce drving Aoy

the plunger, | <overmios
against the parfel
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Functional Compliance
DC Resistance Testing — Good

Contact Resistance ws Cycl les Frode compressed 00607

Functional Compliance
DC Resistance Testing — Bad

IO Contact Resistance vs Cycles Preise compressed o 0 0757

< Ihe result of'thrs
Inherent flaw: 1s
DC Resistance
nstability
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Back Lo the Futuredll; p4

N
[ : .
< DC 3§ Functional Compliance

DC Resistance Testing

Resistance
histograms
ofi Various \ —\
Lypes of l '  N DC Resistance Testing

spring —
PreRES.

V2 Clad

800
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Milliohms

Roger Sinsheimer, PE
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Back to the Future I,

As-made Histograms
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Back to the Future I,

As-made Histograms
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Back to the Future I,

As-made Histograms
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As-made Histograms
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As-made Histograms
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Back to the Future I,

Post T&H Histograms
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< 2.5 million XZIE mate /' de-mate cycles
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=4 | =

< Knocked the preblem onits ear—
[urnedithe signal 908, delivered 1209 of
ferce per contact
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SO how did we' do this?

=4 | =

< Knocked the preblem oniits ear—
[urnedithe signal 908, delivered 1209 of
ferce per contact

< Co-developedireck-solidicontact
technolegy.
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SO how did we' do this?

=4 | =

< Knocked the preblem onits ear —
[urnedithe signal 908, delivered 1209 of
ferce per contact

< Co-developedireck-solidicontact
technolegy.

< Created means. for self-alignment
petween the Interconnects
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IHewW we did I, pi2
< l[urmed the signal 90F




HoWw We did b, pi3

< Rock-soelid contact technoelogy
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HoWw We did b, pi3

< Rock-soelid contact technoelogy
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< Rock-soelid contact technoelogy
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< Selfi alignment
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< Selfi alignment
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< Selfi alignment
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< Selfi alignment
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< Selfi alignment
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< Selfi alignment
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< Selfi alignment
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< Selfi alignment




< Selfi alignment
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< Selfi alignment
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HoWw wWerdid It p4
< Selfi alignment
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HoWw wWerdid It p4
< Selfi alignment
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< Selfi alignment
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Okay, It's relianle. Serwhat?

< Now we've goet a reliable intercennect,
one that deesni't push oni the prebe
card to create the connections:. . .
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Okay, It's relianle. Serwhat?

< Now we've goet a reliable intercennect,
one that deesni't push oni the prebe
card to create the connections:. . .

How albout 13,056 (S4x384)
/O channels?




Xtreme Sort

< Fast
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So how fast Is 1t?
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IHOW aSt IS 117 93
< Eye diagram— 2 Gh/s

TOR/T| Sf) | RLGC Eye Diagram
[

aT/2 ¥ Enable Eye Measurements
- Honizontal (Timing} Vertical (Voltage)
Width: | 435ps Height: |~ 1.18V |
20ps Peac Jitter: [ 4.81ps Noise: [61.6mV [Figh Level | =

Reference: | 654mY | | Refersnce: | 167ps |
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IHOW fast IS 117 p4
< Eye diagram— 5 Gh/s

TOR/T| 5 | RLGC Eye Diagram
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IHOW aSt IS 117 95
< Eye diagram— 12.5 Gh/s

TOR/T| S) | RLGC Eve Disgram |

Time  AT/2 [¥ Enable Eye Measurements

i
r1: [ 4535ps Horizorttal (Timing)
Cursor2: [ 35ps Width: | 515ps
A:[ 105ps [ 527ps Peak Jtier: | 28.5ps s
| Reference: | 500mV | | Reference: | 80ps
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Xtreme Sort

< Flexible

Xtreme Sort: RegerSinsheimers SWilW/ 2006




DO
cables for the

d
Q
=
=
O

i il

S
= XANDEX P/N 150-7000 REV D
COPYRIGHT 2005

XANDEX INC.
MADE IN USA ALL RIGHTS RESERVED |ss

< Use boards for the'ends
long stretch
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< Boards and cablesiare optimized for the
application:
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IHoWw We did It pi6

< Boards and cablesiare optimized for the
application:

< Air-enhancediDielectric Ceaxial €able for high
speed channels
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IHoWw We did It pi6

< Boards and cablesiare optimized for the
application:

< Ar-enhancediDielectric Ceaxial €able for high
speed channels

& Standard Ribbhoen Cable for: Ulility channels
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IHoWw We did It pi6

< Boards and cablesiare optimized for the
application:

Alr-enhanced DRielectric CoaxialiCahle fer high
speed channels

Standard Ribboen Cable for: ULty channels

Twisted Pair or “Shieldless Coax" €ahble for
nexpensive; low:speed (<25 MHZ) channels
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IHoWw We did It pi6

< Boards and cablesiare optimized for the
application:

Alr-enhanced DRielectric CoaxiallCahle fer high
speed channels

Standard Ribboen Cable for: ULty channels

Twisted Pair or “Shieldless Coax" €ahble for
nexpensive; low:speed (<25 MHZ) channels

Ultra-low'Inductance Coeaxial €ahble fer Power
channels
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IHOMW We did b, pPi7

< Channel reguirementsican. be mixed
and matched withma single board /
XZIE clamprassembly

it l1l TR ”l“'“” u|' T

XANDEX P/N 150-7000 REV D
COPYRIGHT 2005

XANDEX INC.
MADE IN USA,ALL RIGHTS RESERVED
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IHOW fast IS 117 P6
< Twisted Pair Eye diagram, 50 Mb/s

[# Enable Eye Measurements
-~ Horizontal (Timing) Vedical (Voliage)
Width: | 11.5ns Height: | 128V ‘

ak Jtter: | 8.48ns Noise: | 14.4mV [Figh Level ~

Reference: | 125mV | | Reference: 20ns
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GOt PoWer?

< Poewer transmission line:Spec’s:
< 500 nQreund-trip DER
< 150 pH Inductance
@ 35 mMQ Impedance — stable/mnte; MiHz range
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GOt PoWer?

< Poewer transmission line:Spec’s:
< 500 nQreund=trip DER
< 150 pH Inductance
@ 35 mMQ Impedance — stable/mnte; MiHz range

< Energy dissipated!across the: entire path @
400A lead'is SOW.
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GOt PoWer?

< Poewer transmission line:Spec’s:
< 500 nQreund=trip DER
< 150 pH Inductance
@ 35 mMQ Impedance — stable/mnte; MiHz range

< Energy dissipated!across the: entire path @
400A lead'is SOW.

@ [Force Is carried by >300 contact structures
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Xtreme

< Size
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< In 2001 440mm diameterwas; hig
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VWhat anout prone: calidl Size?
ey re net getting smaller

< In 2001 440mm diameterwas; big

< Designitarget was to teuch dewn on ¥4 of
a 200mmiwarer— 165mm diameter
application space with 2304 1/© was

adeguate
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VWhat anout prone: calidl Size?
ey re net getting smaller

< In 2001 440mm diameterwas; big

< Designitarget was to teuch dewn on ¥4 of
a 200mmiwarer— 165mm diameter
application space with 2304 1/© was
adeguate

< 2006 target 1s a 300mm single-teuch
prehe cardi— must have a muchiibigger
application space
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& 520mm prehe card with, 320mm; app’ space
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s st a really: Big prehe card

< A high pin count:300mmrsingle-teuch
pPrebe carnd isiestimated torweigh as much
as /5 pounds; (35 kQg)
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s st a really: Big prehe card

< A high pin count:300mmrsingle-teuch
pPrebe carnd isiestimated torweigh as much
as /5 pounds; (35 kQg)

< [t will'moest likely: cost semewnhere in
excess of US$150k

< Would you want te cany/ this heast around
the sort fleer In yourr hands?

< | didnt think so.




Xtreme Sort

< Heat Resistant
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Direct Dock

XZ1E Direct Dock

Indirect' Dock




Back torthe Euture; p2

< By using Direct
Doeck, we can make
the mechanical Repeatability, cont:
prebe: card Very.
rgid.
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Back torthe Euture; p2

< By using| Direct
Dock, We can make
the mechanical
support behind the
prefe card very.
rgid.

Repeatability, cont.

Tthermal Isolation of
the prehe card
support dramatically
reduces Hot Sort
seak time

"':::'" Agilent Technologies
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Utterly
Fake Chart
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Xtreme Sort

< Strong
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What happens tor the preher?

< Imagine a 300mm single-teuchprekhe card
— 60,000 preke needles, 300 kg (60k x 50)
[0 compress the prehe needles:.
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< Water chucks don't
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What Rappens

[0 the proker?

< Imagine a 300mm single-teuchprekhe card
— 60,000 preke needles, 300 kg (60k x 50)

[0 COmMpPress the 0Jfe,

< Water chucks don't
... loday

< Preber structure will
hard.

ne needles.

Ut out that much force

e working extremely.




Poclel name: Top FEA Layout 052206
Study name: Stucy 1
Plot type: Static displacement Plat1
Deformation scale: 3797 69
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What hiappens to the proker? ps

Model name: Top FEA Layout 052206
Study name: Study 1

Plot type: Stetic displacement Plat1
Deformation scale: 3797.69

L ging

9.289e-004
§.875e-004
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|7 E35e-004
_7.222e-004
. 5.5085-004
_6.395e-004
_5.951e-004
| 5.568:-004
5.1542-004
4.741e-004
4.328e-004
3.914e-004
3.501&-004
3.087e-004
2 ET4e-004
| 2.260=-004
_1.5475-004
1.433e-004
1.020e-004
6.066e-005
1.832e-005
-2.203e-005
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< Capabllities:
< Reliable
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Xtreme Sort

< Capabllities:

< Fast
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< Elexible

< Capablilities
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< Capabllities:
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< Capabllities:

Utterly
Fake Chart

< Heat
Resistant
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< Capabllities:

< Strong

Xtreme Sort: RegerrSinsheimern SWiIW 2006




Credit where credit Is most
certamily: due:

@ Xandex
< Evan Willlams; Stafff MechanicallEngineer,
< John Wooed, Senior Quality, Engineer
< KeviniPeehles; Mechanical Engimeer
< lyrus Hudsoen, MechanicallEngineer
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