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1 — Practical Loss Issues Now &9, 2010
S21 loss over 4 boards S11 loss over 30 boards
A Comparisan of 521 Loss for 4 ldentical 6" Traces on 4 Different Boards §11 Lass for Micrastrips Displaying Uneven Etching, Height, etc.

Even with dsp-based equalization in a BERT for ideal losses,
Differences will occur between boards.
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All vector network analyzers
work on this principle to
calibrate cable connections.
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How do you accurately probe
SO many points here?
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How do you accurately probe
SO many points here?
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Layout can
Never be
identical.

Made for Test Access
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De-embedding Printed Circuit Boards

Silicon Valley

TEST

Conference & Expo

4 — Full De-embedding: Socket Probe™ Tonce s

Nov. 8-9, 2010

www.svtest.com

Socket Probe™

Semi-rigid Coaxial Interface

(Cut Away View)

SENSENSEE <— Permanent Attach

[I]] IE “———— PCBoard
\

@ Connect-Flex™

To Socket or Socket Area

RF De-embedding Probe for RF PC Boards with BGA Sockets
{Cut Away View) Plunger Retaining Pin

N /
. J SMA /SMP Interface

carriage—) L I T LI 1

Alignment Pin
Semi-rigid Coaxial Interface

Floating l.fl \ T~ Strain relief for
Interface | coax connection

Head I
\-. / Socket Interface
\ Socket or Board Connector

Critical Height

Load board and Socket

Silicon Valley Test Conference 2010

13



De-embedding Printed Circuit Boards
4 — Full De-embedding: Socket Probe™

LI

;

i

21 Lt Meginvida i)

Connect-Flex Board $21 Magnitude, 0.4mm Pitch

TN

LA .

T~

Silicon Valley

TEST

Conference & Expo

San Joce
Nov. 8-9, 2010

www.svtest.com

| | 0.047" SP — §21 Loss Semi-Rigid Coax (Micro-Coax)
a
11 - - { 4 { {
-1z

11 i

I T T T T

Silicon Valley Test Conference 2010

14



Silicon Valley

De-embedding Printed Circuit Boards TEST
4 — Full De-embedding: OSL Conference & Expo

San Joce
Nov. 8-9, 2010

www.svtest.com

Add “openl”, “short”, “load”

b1 b2
al —> €< 32
e TR . == m e : pommmmemmme-
i alSource ! i Tmil | J ‘L’ i Tmi2 I | a2 Source i
: : I | 1 : I 1
W ?%5 g@ —W—
I I 1 1 1 ] 1
! 00 | v L 20 N
1 1 I 1 1 I
| L = i ]
: P l ! l : !
[ : 1 g 1 : I :
1 I 1 1 I 1 : 1
bommmmmmmeees I R——— ’
Tester Interface “A” Tester Interface “B”
|: SA:| [ SB]

Silicon Valley Test Conference 2010 15




De-embedding Printed Circuit Boards
4 — Full De-embedding: OSL

OSL Miniature Standards

(LOAD Standard Shown)
Embedded Resistors
™~ <— Ground Plane
JEI:I:I IHI “——— PCBoard
- - - - - -

@ Connect-Flex™

To Socket or Socket Area

S

Silicon Valley Test Conference 2010

Silicon Valley

TEST

Conference & Expo

San Joce
Nov. 8-9, 2010

www.svtest.com

16



Silicon Valley

De-embedding Printed Circuit Boards TEST
5 — Conclusions st

Nov. 8-9, 2010

www.svtest.com

1. Current process and Fabrication Issues result in high variability in
losses between traces on a board and between boards.

2. De-embedding must be done on every board to fully compensate for
these losses. However, traditional methods are painful and error-
prone.

3. Surrogate de-embedding helps but is not good enough for precision
measurements.

4. New technologies using a Socket Probe™ or OSL inserts with

embedded components allow a test engineer the ability to cost
effectively and accurately debug each trace.
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