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How does Agilent Calibrate Real-Time Scopes?

1. Magnitude & Phase Correction
2. Interleaving Spur Suppression
3. Calibration Extension
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How does Agilent Calibrate Real-Time Scopes?

1. Magnitude & Phase Correction
-> overall average frequency response (0.5 dB from 0 to BW)

We need a source with the\
following properties:

1. Desired frequency content

2. Known impulse response

This allows us to tune the

oscilloscope’s response until
the source is reproduced

without any magnitude or
\ phase distortions. /

{ Flat or Gaussian Magnitude and Flat Phase From 0 Hz to Bandwidth J
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How does Agilent Calibrate Real-Time Scopes?

Magnitude & Phase Correction
- the effects of magnitude and phase distortion

23 ps Impulse

Yellow = with Mag&Ph correcteion
Red = without Mag&Ph correction
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How does Agilent Calibrate Real-Time Scopes?

1. Magnitude & Phase Correction
- NIST provides known source, calibrated photodiode

Sampling beam Variable optical delay

Pulsed
laser

NIST Photodiode
1.0 mm connector
Calibrated to 110 GHz
LiTaO, wafler ~4 pS FDHM

Optical

polarization-
state analyzer

= L i ———Laser spot
X — .\\ resistor
Coaxial Sampling
refarsn::a plana rsfaram:e plane

Coaxial
reference plane

Probe head

Provides ideal

calibrated response
Ys 1.-"'5 Yiut¥iz Yoot¥iz l-"}_. . ;
| when driven with fs

Source Transition * Load optlcal Impu Ise
(photaraceiver) {probe head) (CPW resistor) gener ator
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How does Agilent Calibrate Real-Time Scopes?

1. Magnitude & Phase Correction
- The whole process at 30,000 feet

'Y

NIST EOS NIST

Calibrated r\
Photodiode

Agilent 86100D

Equivalent Time
Sampling Oscilloscope

Agilent N2806A

_ o sub-7ps
Agilent Infiniium Calibration Pulse
Real-Time Generator

Oscilloscope .
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How does Agilent Calibrate Real-Time Scopes?

No Interleaving Spur Suppression

¥
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Y1 3662108 I Iahel | Hormatal | Vertical [Content
Y2 Lu3de E L T I | ———
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 Lebel [ Horizontel | Vertical  [Cuntent]

@ Puak?  126GH: -40.427dB
® Pedk  17.3GH: -2.627dB
® Pudkd  27.3GH: -37.755dB

Spurs caused by ADC interleaving errors, SFDR = 35dBc
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Agilent uses a
pipelined ADC
which slices multiple
250 MS/s ADC
slices into a bigger
20 GS/s ADC

The interleaving of
the ADCs can cause
errors, which show
up as spurs in the
frequency domain
and are a large part
of SFDR
degradation
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How does Agilent Calibrate Real-Time Scopes?

Interleaving Spur Suppression - Sine Wave Cal!

- wods | ssoden| @A BQ v §

B i e e e i i e it e TR L e e e e e
- 73348 T

Yl -48.417 dD P Labd | Hovieontal | Vertical | Comtent]

Y2 -LAuide 5 ® Peakd 147 GHz -48.5964D ® Pkl 47GHr 53743 4R
| &Y 4662448 £ ®Peakl 17.3GHz -1.73308 ® Peakd  25.2GHz -54.508 dD
f_ @ Peak? 199 GHr -52.6330R

ADC spurs significantly suppressed, SFDR = 47dBc
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» Problem: A
step/impulse has
very little signal
energy at specific
frequencies

Solution: Use
swept sine wave
source to improve
matching between
A/Ds.
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How does Agilent Calibrate Real-Time Scopes?

3. Calibration Extension = PrecisionCable

Quickly and easily remove losses due to cables,
switches, or other circuit elements and...

...extend the oscilloscope
calibration to your entire
measurement system!
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How does Agilent Calibrate Real-Time Scopes?

3 Calibration Extension = PrecisionCable

@ilent’s 90000 \

Series scopes use
a built in edge
generator to provide
a fast edge for
removing insertion

loss effects with
QecisionProbe.

é)mparing the \

baseline measurement
with the cable’s
influence, the scope
automatically
characterizes and

Qmoves cable Iossj

Anticipate __Accelerate __Achieve

10

The scope makes
a baseline
measurement of Fast edge
the edge Is then
measured
through
the lossy

cable

Baseling

Edge with
lossy cable

February 15, 2013



How does Agilent Calibrate Real-Time Scopes?

Calibration Extension - PrecisionCable

Summary, frequency response magnitude JHNiN
Channel 1: Gore_1.85mm_48in_3 corrected

= Cable Transmitted Response = Viransmitted/Vincident - Cable Correction Fiter fllter
== Corrected Cable Response

____________
_____________________

-------------------------------------------------------------------------------------

Corrected
cable
response

“““““““““““““““““““““““““““““““““““““““““

"""""""""""""""""""""""""""""""""""""""""""

Response
| of cable N S S R
-15dB- | i : i i i i
0Hz 7.000 GHz Wlth 12 35.00 GHz 70.00 GH

correction
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How does Agilent Calibrate Real-Time Scopes?

1. Magnitude & Phase Correction
2. Interleaving Spur Suppression

3. Calibration Extension = PrecisionCable Advanced

Agilent N2806A
Calibration Pulse
Generator
Included

Sub-7 ps
differential
edge speeds

Agilent Technologies
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How does Agilent Calibrate Real-Time Scopes?

1. Magnitude & Phase Correction
2. Interleaving Spur Suppression
3. Calibration Extension

Thank youl!
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