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Purpose and Content

This Presentation discusses ATE-Specific
Interface Issues for >25GB/s Devices

« Comparing ATE to the “Real World”
e Signal and Power Integrity Conflicts
« Compromises

 Concluding Comments
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Comparing ATE to the “Real World”

Real World

Transmission Path (ideal)
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Comparing ATE to the “Real World”

Real World ATE
socket

E Longer via!

Qu—

Relay or other circuit——

2 levels of Discontinuity 4 levels of Discontinuity
Package + Via Package + Socket + Via
+ Relay
Full Adaptive Training DFT Modified Training
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Presentation Notes
Discontinuities:
Solder down vs. package
Via length in the thicker ATE board
One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity




®)
Comparing ATE to the “Real World”

A reminder: Digital Pre-emphasis / equalization
cannot correct for discontinuities, just monotonic loss.
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Low Loss Material Data
Eye, Via Discontinuity
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®)
Signal and Power Integrity Conflicts

Key Signal Integrity Requirements:

1. Minimize Discontinuities
a) Socket + Entry Via
b) Via + Relay or circuitry
c) Impedance Controlled or Coaxial Vias

2. Improve Isolation / Reduce Crosstalk
a) Increased Spacing
b) Better Ground Plane Coverage
c) Increased Quantity Ground Vias

%‘f?rpva"ey ;r SVTEST 2012: Mitigating Interconnect
L ARG e FA
Test Workshop Issues for >25GB/s


Presenter
Presentation Notes




®)
Signal and Power Integrity Conflicts

Key Signal Integrity Design:

T Package High Performing S11 in
LL' surrounded ground

designs

Socket Short impedance

controlled via under
socket desired

Plane ;
Coverage Vial

\

Back-drill A
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Discontinuities:
Solder down vs. package
Via length in the thicker ATE board
One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity




®)
Signal and Power Integrity Conflicts

Key Signal Integrity Design:

=511 =521

Loss / Gain (in DB)
] II\, ] ]
B

Materials Adjusted Frequency GHz
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The key point of this slide is to get across that if we can adjust the materials to get something close to 50 ohms, then a pogo or z pin socket can still work.




®)
Signal and Power Integrity Conflicts

Key Power Integrity Requirements:

1. High Current Power Delivery
a) Via Size, Plane Thickness, and Plane
Redundancy
b) “Web” or “Swiss Cheese” Effect
c) Power Dissipation in the Socket pin

2. Transient Suppression
a) Via and Socket Inductance
b) Cres and ESR
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Solder down vs. package
Via length in the thicker ATE board
One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity




Differential Supply Concept

DUT Board Entry
from Pogo Pins

St — —

DPS1+ — L+

Dp% All return currents

remain tightly coupled.
Route Sense / o | - Pl v ToSocket g y p
lines as tightly DPS2.

couple
. . . Planes Common Ground
differential pair st —— 7/ 7 Jo Socket Connection
DEE;" AT DUT BOARD CENTER
(GND 0}
-
Planes
S+ To Socket
DPS4+ j__|:+7/ /’L’
DPS4- — — P
S / <
* Minimizes Current return Path for DPS
All Supply Pins MUST be * Steers return currents away from the signal path

floating at the Tester End
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Supply Plane Location

TOP TOP T

A
| | T vdd

High Speed

60 mil T
_L—-= —_— High Speed
vdd

v

10 mil

8aAMpPS  —

Cap design is second best from preuv. slide

1ns (not embedded)
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Supply Plane Location

Between Socket and DUT PAD

Between Socket and PC Board

e "y(vdd_60mil)’ 'v(vdd_10mil)' ey (vdd_60mil))  ==——"v(vdd_10mil)'

T = 101
1.08 - 1 -
1.06
1.04 + 099
L T 098

il
5% - 097 -
D25 096 - -
0.94 -
055 095 - -

02 ‘ ' ' | 0.94

4.00E-08 4.50E-08 5.00E-08 5.50E-08 6.00E-08 1 GOEG LSRR T T A

The only difference is the plane location!!
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Signal and Power Integrity Conflicts

Key Power Integrity Design:

Dack Ultra-low Impedance for
E, "\—l ackage Transient Response

Short via (for low
Socket Impedance / inductance)

Significant Issues

at fine pitch
I N HH

Vial Plane\ - .

Coverage
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Discontinuities:
Solder down vs. package
Via length in the thicker ATE board
One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity
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Signal and Power Integrity Conflicts

Key Power Delivery Design: (Power Web Issues)

Soft Shorted vias
—

Remains of
power trace

Conductive
Carbonization

Normal web (burning)

width
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Via length in the thicker ATE board
One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity




Signal and Power Integrity Conflicts

Key Power Delivery Design: (Redesign for Fine Pitch)

—|_1—TL\-_I Package

Socket

133388 .\-
T

PC board EE +1
Bookl |

Book2 Thermal Image of 174 amps in
0.4mm pitch @ 115°C
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Solder down vs. package
Via length in the thicker ATE board
One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity
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Signal and Power Integrity Conflicts

Key Power Integrity Design for Transients:

(AW imaws

Vdd — e [ T
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Solder down vs. package
Via length in the thicker ATE board
One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity




Signal and Power Integrity Conflicts

Summary of Critical Conflicts:

» Both Pl and Sl requirements want respective
routing stacked high in the board.

» Fine pitch and back-drilling cause power delivery
Issues (“Web” or “Swiss cheese” effect).

» Pl Is far more sensitive to ESR — “equivalent
series resistance”; Cres Is a component of ESR.

» Sl can survive longer socket pins; Pl cannot.
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Via length in the thicker ATE board
One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity




Compromises

Load board Construction:
Embedded

Signal and Power Delivery In Fine Pitch _
capacitor

= = = s = = a3
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Solder down vs. package
Via length in the thicker ATE board
One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity




Compromises

Improved Power Delivery with Embedded Cap:

Vdd @ 1GB/s Vdd @ 2.5 GB/s Vdd @ 5GB/s

Vdd —

Socket
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Discontinuities:
Solder down vs. package
Via length in the thicker ATE board
One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity




Compromises

Improved Power Delivery with Elastomer Socket
And Embedded Capacitor:

Vdd @ 1GB/s Vdd @ 2.5 GB/s Vdd @ 5GB/s

Vdd —

]
'g 1.700
(]
§ 1.60Q
Socket 27 o00
. >
still %:"1.400
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One specific length in application, where as device manufacturer must guarantee all application cases
ATE adaptive training modified for test time
Relay or test circuit discontinuity




Concluding Comments

» Test will likely always compromise relative to any
“real world” environment.

» Attention to Signal integrity issues over the past
few years make ultra high data rates possible in
pinned sockets.

» Power remains a challenge both for the PC board,
especially in high power and fine pitch.

» Elastomer contactors, while not “production
worthy”, remain the best choice for transient power
management.
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Solder down vs. package
Via length in the thicker ATE board
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