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Agilent’s N5242A premier performance
microwave network analyzer offers the
highest performance, plus:

2 3

. ]
5

6 # %78 4&

5

' 9. # . #



%&% /

0

%

(

271

<8

i

27)=1

%



PNA-X Network Analyzer
Amplitude Calibration

Vector Calibration

Phase Calibration | | |

X-Parameter extraction source

Measurement Phase Reference | | |
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Signal routing jumpers (go to mechanical switches)
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y(t) = (rectpy (t)) * shahs (t)
prf

2d(t-n(1/prf))
rect,,(t)

== L= i
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-1/2pW 0 1/2pW -2/prf -1/prf 0 1/prf 2/prf -1/prf 0 1/prf

Y (s) = (pw>sinc( pw>s)) X prf Xshah( prf *s))
Y (s) = (pw>sinc( pw>s)) X prf Xshah( prf *s))
Y (s) = DutyCycle *sinc( pw *s) Xshah( prf *s)
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a, ® Incident voltage traveling wave
) b, ® Reflected voltage traveling wave
\/Z_0® Normalization term
- V, ® Voltage applied to port 1 of device
|, ® Current applied to port 1 of device

V, =./Z,[a,+b] ® Incident voltage wave Reflected voltage way
[a- b]

I, = \/Z_o
?
R

® Incident current wave  Reflected current wave

Therefore (in units of/ Watts),

Incident Power |’
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b = 2\/12_0[\/1_ 1 Z ] Reflected Power =|:bl|2
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Therefore (in unitsfovolts),
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a :%[Vl +1Z ] Incident Power %
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b =%[V1- | Z o] Reflected Power
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efo = Port 1 Directivity@p, ) e‘jo = Port 2 Directivity@p, )
elll = Port 1 Source Matcbfhp ) e}l = Port 2 Source Matcbfhp, )
e}f = Forward Load Matctif,,, ) elll* = Reverse Load Matcim{,,, )
e°e’ = Forwad Reflection Trackingt,, ) e°e'= Reverse Reflecti@rackingt,, )
ellogOi = Forward Transmission Trackirtg(,, ) éoqﬁ = Reversafismission Trackintf(,,
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Nonlinear VNA Measurements
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Memory Effects in Nonlinear Devices

X(t) y(t)
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Single frequency pulse with fixed phamed amplitude versus tin
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Multiple frequencies envelopes with tinaarying phase and amplitu
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Measured S-parameters
Pulse width (PW) \

[e——

nnnenm Carrier frequency  nnnn®mnm
..-_-'/ (fC) [
Time domain —i ‘ ‘—

Pulse repetition period (PRP)
Pulse repetition interval (PRI)

Pulse repetition frequency

(PRF = 1/PRI)
Duty cycle =
on time/(on+off time) TN
= PW/PRI L/PW

Frequency domain




2

$

y(t) = (rectpw (1) (1) * shaha.(t)

2d(t-n(1/prf))

I = e

-1/2pW 0 1/2pW -2/prf -1/prf 0 1/prf 2/prf -1/prf 0 1/prf

Y (s) = (pwxsinc(pwxs) * X (s)) X prf xshah( prf xs))
Y (s) = (pwxsinc( pwxs)) X prf xshah( prf xs))
Y (s) = DutyCycle xsinc( pw xs) xshah( prf xs)
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Pulsed Spectrum
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Pulsed Spectrum(zoomed)
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Response (dB)
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PNA-X

Dynamic Range (dB)

8510
- /
10 v ®e, |
LT Narrowband _|
Ceo, Detection PNA-X
[ ]
80 P ey e
LIPS °. .
60 —\Wideband |
| Detection |
8510
40 Narrowband
Detection
8510
20
Duty Cycle (%)
0 L
100 10.0 1.0 0.1

0.01



% % -. + 1

- " /
0 - #
*1
0] - # %4* D B8 . &
#
6* 1
0 * * 5



% -.

)FE

)F G



% -.

)JFE7

,)F G



9

i

$EFG

noise/isolation

T

—

|
|
[T
[T
| |
il : : | Gate On :
noisefisolation| | )] Time further noise/
[ ! isolation
[ bl
| |
| |
Receiver | |

Gating

- /
A

noise/isolation

—

—

Gate Off Time: ideal
noisefisolation

Gate On Gate Off Time:
Time ideal noise/
Receiver

Gating _‘ _‘ /
- /




%-.:.% + $

o
-10
-20
-30

-40
-50
60

dB

-70

-80 A
-90 +
-100 -

-110
-120

$4

PNA / PNA-X Pulse Comparison (.001% Duty Cycle)

]
{

i

[—

A M

i
%v

[\

It

fAWA

V’VV

|
WMVM Ay

"

—— PNA puse

—— PNA-X pulse (SW gate off)
—— PNA-X puse

— PNA-X CW

Ml

Freq (GHz)

7.74 824 874 924 9.74 10.24 10.7411.24 11.74 12.24 12.74




2 -7 4+9%

% . &

X() y(t) (T

X

# # B
Single frequency pulse with fixed phaaed amplitude versus tin

¥
yi = |B(ple"Ve™
n=-¥

Multiple frequencies envelopes with tinsarying phase and amplitu






$ E $
# ( 6
)
x(t)%y(t)
2 e ] @ " " & b}
el00 elll %l egO
Y | ¢ | ® L& L ® e | @
b=§,a+ 5,3
b,=S,3+ S, 3 6
G
b _ i 2 g %2 &)
b2 SZl %2 q



6
2 -# 6
)
b=3,8+3,8
b,=S,a+ 3,3
b1 — 1 S @ X(t)% y(t)
b, S S, 8 — -
622
#
B _ S S 4 4 622 - -
bzf b£ 821 @ a; dz &) 622 # 0

‘\ ( # #

N’



$ E% $

— K- | + | *
bl,k - ( ij K (‘all‘) P ><a] I +le K (‘ a‘]l‘) Ij( aj | )
J
J # 6
K# L
PNA-X: ADS: ADS:
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Interoperable Nonlinear Measurement, Simulation and Design
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Actual Amp Circuit 2 $ - 2,
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Generate
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PNA-X

MDIF File

ADS

Harmonic Balance:

Captures magnitude and phase of
harmonics, frequency dependence, and
mismatch for near 50 ohm loads

NVNA Application

Take X-parameter
measurements

>

AEL Script ﬁ a‘
generates e
PHD model /

component Sl

Envelope:

Accurately simulate narrowband multi-
tone or complex stimulus







