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In competitive designs spatial attenuation and delay can not be ignored
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Frequency domain
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Worst-case transient noise

* Increases with the

number of notches

e Effect is additive for

widely separated dips
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Correlation, DUT1: Measurement Location

DUT
* Vin=4.5V
* Vout=1.2V

e 1.5A DC load current
* 0.5App transient step

Instruments can be connected

in @ multitude of ways

e Across output terminals
(correct)

e Across output capacitor
(wrong)
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Low-ESR capacitors form
resonant attenuators with
via and pad impedance
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Transient curves:
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Output impedance curves at
Impedance magnitude, [ohm] three different combinations
of sense-point and
measurement locations (from
[8]). Red curve: measure at
point 1, sense connected to
point 2. Green curve:
measure at point 2, sense
connected to point 1. Blue
curve: measure at point 2,
sense connected to point 2.
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Twisted pair for sensing
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Impedance measured with
VNA

Impedance measuring
cables are Cablel and
Cable2

Three sense-point

connections




Impedance magnitude [ohm]
1

o Coupling in connecting
001 cable pigtail results in
0.001 unrealistically low

- veon —orr impedance at SRF.
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v

ASIC e Core rail for two ASICs

e Rectangles show core pin arrays
e DC-DC converter in the middle

* Sense-point options:
. ASIC * AtASIC1
SRS 1
L& 8 3 * At ASIC2
g = * Average of ASIC1 and ASIC2
v * At DC-DC converter output
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DUT3, Measurement Locations

* Two-port connections in
the ASIC core pinfield

e Optionl: self
impedance across
adjacent pad pairs (top)

e Option2: partial transfer
impedance (top)

e Option3: transfer
impedance pad-to-
capacitor (bottom)
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Option 1
Impedance magnitude [ohm] e Self impedance at ASIC1
01 f— pinfield
Case 1: dark blue Sense connection:
222222 Q?Zé.f"“e e C(Casel:at ASIC1
> o corsernt Case : red e Case2: at ASIC2

e (Case3: ASIC1 and ASIC2
0.001 - 1.13E+03, average
oo 85001930966 * (Cased: DC-DC output
. +053, .
0.00144163 2.00E+06, 8.05E-04 Cases differ only below the
0.0001 crossover frequency

1.E+2 1.E+3 1.E+4 1.E45 1.E+6 1.E+7
Frequency [Hz]
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‘ Impedance magnitude [ohm]
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Partial transfer impedance

at ASIC1 pinfield

Sense connection:

* (Casel:at ASIC1

* (Case2: at ASIC2

e (Case3: ASIC1 and ASIC2
average

* (Cased: DC-DC output

Cases differ only below the

crossover frequency

Deeper notch
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Case 1: dark blue -to- i
Option 3 o 2ot Bl !Dad to-capacitor transfer
Impedance magnitude [ohm] Case 3: green impedance at ASIC1
0.1 Case 4: red .
pinfield

1076403, | . Sense connection:
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0.001942577

1.07E+03, AN/ dverage
0.0001 0.001315745 £ e Case4: DC-DC output
3.01E406, 2.84E-05 Cases differ below the
0.00001 crossover frequency and at
1.E+2 1.E+3 1.E+4 1.E45 1.E+6 1.E+7 SRF

Frequency [Hz]
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e For linear and time invariant systems, time and frequency
domain results are equivalent

e Connections must be identical

 Worst-case transient noise increases with depth of notch in
impedance

 Noise increase is additive for multiple notches

e Measurement probe placed on capacitor will alter data

e Further away from sense points the impedance is also
influenced by plane resistance
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Thank you!

l?ES!CgNCONHE@E *f JAN 30-FEB 1, 2018



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31

