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Evolution of SoC

Moore’s

Semiconductors

\

SoCs 2
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Mixing it Up — Key Drivers

Device features have historically been
designed for different PCB impedance

SoC feature growth has resulted in
multiple impedances

Sockets typically designed for a single
Impedance — One Size Fits All!
— 85-100Q

Is this the best approach?@

The Mix Is In: Tuning Socket Impedance for Optimal Validation Performance
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Device Features and Impedance Requirements

I PCIE

85 Ohms To be tested

Ethernet &5 Ohms

T
DDR T 80 Ohms(40 Ohms SE)
I
I
I

PCIE 85 Ohms
DDR I 80 Ohms (40 Ohms SE) 4G
PCIE L 100 Ohms 28/32G

7 different feature sets and impedance requirements
« Socket required to support 3 separate differential impedance targets

B TestConX

TestConX Workshop

The Mix Is In: Tuning Socket Impedance for Optimal Validation Performance
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Device Pin Layout By Impedance

40Q Single Ended Impedance

80Q Differential Impedance

85Q Differential Impedance

50Q SE /100Q
Differential Impedance

Device Layout: 800BGA / 0.65mm pitch

é‘v'” SN

™ 5 :‘E

B [estConX 25)
i L ANNIVERSARY
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Evaluation Methodology

* Three different impedance targets:
— 40Q) Single Ended / 80Q Differential
— 85Q) Differential and 100Q Differential

« Simulations used to create the socket design
— Contact pin configuration based on impedance target

 Measure mixed impedance socket on test bench and
measure the impact of the socket on the insertion loss

. | e St CO nX The Mix Is In: Tuning Socket Impedance for Optimal Validation Performance
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Socket Design

DRAM: Target 80 + 5Q Diff Impedance A

100.00 Curve Info
Curve Info E TDRZY(DIft3)
! | p — i
0.0000 | 84 5935 | ——_ TORZI(Diff1) ] Setup : Sweep
! I Setup? - Sweep ]
0.0000 | 34 9269 95.00 ] |
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| 24.0000] 34,6674 [ Setup1 - Sweep |24.0000( 88 3083
24.0000| 87.9700

—— TDRZY(Dift4)
Setup : Sweep

o 0 PO P E D L L
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Time [ps] Time [ps)
PCIE: Target 85 + 5Q Diff Impedance A
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9750
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| 24,0000 89,6089 - 9250
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0 100.00 200.00 30300 400.00 500 0. 200.00 30d 00 400.00 500.00
Time [ps] Time [ps]

Global : Target 100 + 5Q Diff Impedance A
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m3 E
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3
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WNT
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] | | Curve Info
98.00 — —— TORZY(Dft3)
] T Setup1 : Sweep

B
" N p

Name x Y
m1 | 0.0000 | 957561 | | — TDRZiDIt2)

I Sewp1 - Swrten —— TORZY(Ditt4)
m2 | 0.0000 | 96,0347 Setup1 : Sweep

ER ' Model 035HRS | 025HRS

] Diameter (mm) 0.26 0.16

ol % : ”""'”;uc.',ném;éi.&o:,' Tiod " saioo Min Pitch (mm) : 0.35 0.25
C-res (mQ) <50 <100

Pin Impedance Design Simulations
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Test Bench L e ——
Setup 2 5 Prototype
g b | A=
Test Board

Phase Matched
Cables

Application Board

HiCon Socket

VNA Validation Lab setup
- NXP Application Board Test Set up ﬁ
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TDR Differential Measurement Results
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PCIE Insertion Differential Loss— Apps Board

Apps Board Traces
> 7 inches long
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Key Learnings

This is a true research project
— Started with a hypothesis, no expectations, but felt there must be a benefit

Socket simulation was effective in designing the specific
iImpedances

Measurement results

— Insertion loss on prototype board showed pin with matched impedance
had negligible impact

— As data rate increases, the socket contribution will become more critical

Hardware design can play a major role in the results
— Board / design trace length

TM m
!
. [est CO nX 25
. . i N ANNIVERSARY
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Conclusions

The trend towards greater integration and functionality on
SoC’s will continue

Si validation has traditionally relied on sockets with a
global impedance target

The ability to tune a socket to match impedance for

specific device characteristics was shown to be effective

As data rates increase, the negative impact of socket-to-
device impedance mismatch will increase and the ability
to tune sockets will become more imperative

. | e St Co nX The Mix Is In: Tuning Socket Impedance for Optimal Validation Performance
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