Memory Effect Characterization®

* \We seek to characterize the significance of
memory effects due to:

— Bias effects
— Thermal effects
— RF Frequency response

* Thus far, we have been using magnitude
measurements as we have no wideband
phase-measurement capabillity

*Michael D. McKinley, Hyunchul Ku,
Youngcheol Park and J. Stevenson Kenney

E-mail: mikemck@ieee.org
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Two-tone Test Setup
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Fig. 1: Setup to measure the magnitudes of the
intermodulation distortion of the DUT.




M g
usjod,

(@249 wouy ajdwes , .adAjoj0.d)

el

‘buiobuo Ssi

Il

uis ‘A

I

JLUIBA UBaQq Jou sey I 89

0 J3Y)0 Ul PaljLIdA usaq sey }i Jnq ‘82IA8p SIY] Joj pa

'So0Ine

(9949 wouy ajdwes . ,adAjojo0id) vd

SOINA1 M 0} e Joj AnnswwAse ¢cqi|

AN E

¢ ‘B14d vd 2I!S M 0l e 4o} AnnawwAse ¢ani

(9p) 8P Ld - Nod (zHA)aaeds-8u0L (9r) BPLd - 1nod

(ZHlaaed-aun|

[M3 upper - M3 lower (dB)

[W3 upper - M3 lower (dE])

AlawwiAse wial gy 54 sBuiaeds-aun| '(gp| 4 01 pazijewdou) nod

AjauuAse wual oy sa shuiaeds-aun) '(gR |4 01 pEZIELLIOU] INod

19 8y} uo dn-pjing

INOJID Se

abej|oA puegaseq e 0] paje|al ,Ajjenuajod ale ejep Buimoj|ol ay |

ajdwiex3




Extraction and Predistortion

 Behavioral models extracted from two-tone data

 Memory ratio, which tells the amount of improvement
that can be achieved through memoryless
predistortion, also calculated

» Predistortion performed on devices to verify the
memory ratio

— Predistortion results appear to have verified the memory
ratio calculation, but further steps need to be taken before
securing this claim




Separating Memory Effects

« My work thus far has mainly concentrated on bias-
related memory effects

— ESR appears to be main component allowing a build-up of
the baseband voltage, which is a cause of IMD3 asymmetry,
and hence, memory effects

* Thermal effects

— Current work has been limited and solely related to
extracting conclusions from the two-tone measurements

— Potential future work on this would involve being able to
measure the transient temperature rise of the junction

* RF frequency response effects

— Currently evaluating the level of gain and phase flatness that
a PA must have to be pre-distortable
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