ENA Series Vector Network Analyzer

E5080B: 9 kHz to 53 GHz, 2/4-port

Introduction

Az devices become highly integrated, complete characterization requires a complete RF and microwave
measurement solution. The ESQB0B brings R&D performance up to 53 GHz and Rexibility to a midrange

platform with dynamic range, race noise, and temperature stability guarantee refiability and repeatabifity.
Test consistently across your entire workflow with the same Ul and SCPIl commands as high-end PMAs.

The ES0808 enables complete device characterization for passive components, amplifiers, mixers, and
frequency converters. You can perform more tests with one box with integrated fealures such as DC
soufces, bias tees, pulse generators, pulse modulators, and internal second source. Gain deeper insights
with software applicalions including spectrum analysis, maier measurements, and noiee figure. Choose
from a 2- or 4-port option with frequency coverage from 9 kHz up to 20 GHz or for higher frequencies,
100 kHz up to 53 GHz.

The ES0808 ufilizes the same measurement science as olher Keysight vector network analyzers (WVNAs)
such as the PMA, PXI, and Streamline Series WMNA. A commaon software platform makes it easy lo choose
the right kevel of performance to match budget and measurement needs. This commanalily guarantees
maasurement consstency, repeatability, and a common remole-programmang interface across multiple
instruments in R&D and manufactiring.
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Definition
Specification (spec)’

Warranied parformance. Specifications include guardbands to account for the expected statistical
performance distribution, measurement uncertainties, and changes in performance due to envircnmental
conditions. All specifications and characlteristics apply over a 25 "C + 5 *C (unless otherwise slated).

The following conditions must be met:

# Instrument has been tumed on for 30 minutes with V& application running.
Instrument is within its calibration cyche.
= |nstrument remains at a stable surrounding environment lemperature (between 0 °C to 40 °C) for
G0 minutes prior bo furn-on.
Characteristics [char.)

A performance parameter that the product is expected to meet before it leaves the factory, but that is not
verified in the field and is not covered by the product warranty. A charactenstic includes the same
guardbands as a specification.

Typical (typ.)

Expecled performance of an average unit al a stable ternperature between 25 °C £ 5 °C for 80 minules
prior to wrn-on and during ocparation; does not include guardbands. It s not covered by the product
warranty. The instrument must be within its calibration cycle,

MNominal (nom.)
A general, descriptive term or design parameter. It s not tested, and not covered by the product warranty.
Supplemental Information

A performance parameter thal is tested on sampled product during design validaticn. It does not nclude
guardbands and s nol covered by the product warraniy.

Calibration
The process of measuring known standards to characterize an instrument's systematic (repeatable) errors.
Corrected (residual)

Indicales performance afler error correcton (calbration). It s determined by the quality of calibration
standards and how well “known” they are, plus system repeatability, stability, and noise.

Uncorrected (raw)

Indicates instrument performance without error correction. The uncorrected performance aflects the
stability of a calibration.

1. For all bables i this data sheed, he specdied performance ot the exact freguency of a break is the betler value of Thie fwo
snocifioatiors at that fregquenoy
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Dynamic Range

The specifications in this section apply to measurements made with the Keysight ES0E0E ENA Series
wvector network analyzer under the following conditicns:

s 10 Hz IF bandwidth
« Mo averaging applied to data
& Does not include crosstalk effects

Table 1. System dynamic range at test port (dB)

Option 240/260/2902002H0/2K0/440/460/490/400/4H0/4K0/442/462/452/4 D24 H2/4K2 without
bias tee options (Option 120 or 140)

Description Specification Typical
100 kHz to 300 kHz 117 126
300 kHz ta 1 MHz 125 135
1 MHz to 10 MHz 130 144
10 MHz to 50 MHz*? 137 147
50 MHz to 3 GHz 140 150
33EHz to § GHz 140 14%
5 GHz to 6.5 SHE 140 148
6.5 GHe to B GHz 136 145
8 3Hz to 14 GHz 133 142
14 GHz to 16 GHz 130 140
16 GHz to 20 GHz 126 137

Option 240/260/290/2D0/2H0/2K0/440/460/480/4D0/4 HOMK0/442/462/492/4D2/4H2/4K2 wilh blas
tee options (Option 120 or 140)

Descriplion Specification Typical

HkHzio W00kHz B8 110
100 kiHz ta 300 kHz 116 125
300 kHz to 1 MHz 124 135
1 MHz ta 10 MHz 128 140
10 MHz to 50 MHz* 138 145
50 MHz to 2 GHz 138 150
2EHz to I GHz 138 144
33Hz to 4.5 GHz 138 147
4.5 GHz ta 6.5 GHz 136 145
6.5 GHz to 8 GHz 133 144
8 EHz to 14 GHz 130 140
14 GHz o 16 GHz 126 a7
16 GHz to 20 GHz 121 133
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Cption 2L02MOZNIZPOMALOAMOANDIAPO4L2/4M2/4N24P2

Description Specification Typical
300 kHz to 500 kHz 104 120
500 kHz ta 1 MHz 117 130
1 MHz ta 10 MHz 125 134
10 MHz ta 50 MHz? 137 147
50 MHz ta 6.5 GHz 140 150
6.5 GHz to B GHz 138 150
B {3Hz to 9 GHz 138 147
8 {ZHz to 16 GHz 137 147
16 GHz to 17 GHz 137 143
17 GHz to 20 GHz 132 143
20 GHz to 24 GHz 130 143
24 GHz to 25 GHz 130 141
25 GHz to 26 GHz 127 141
26 GHz to 30 GHz 127 137
30 GHz to 35 GHz 122 137
35 GHz to 40 GHz 122 134
40 GHz to 45 GHz 122 132
45 GHz to 50 GHz E£]] 114
50 GHz to 53 GHz M T

1. Sysiem dynamio range = source maximum output power minus receives nossa fHoar

Z It may typioally be gegraded al 25 WHT

Corrected System Performance

This section provides specifications for the corrected performance of the ES0308 ENA Series WNA using
either of BS032F, 850520, B50588 Mechanical Calibration Kit or N4831D, N4634D Electronic Calibration
{ECal) Module. To determéne transmission and refleclion uncertainly curves with other calibraton kits,

please download the Uncertainty Calculator from hitp:/fwwew keysight comfind/na_calculator to generate
the curves for your specific calibration kit

Measured with 10 Hz IF bandwidth, no averaging applied to data, environmental temperature = 23 °C
(£ 3 "C) with < 1 "C deviation from calibration temperature.
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Table 2. ES080B Option

240/260/290/2D0/2H0/2K0/440/460/490/4D0/4H0/4K0/442/462/492/4D2/
4H2/4K2 (without bias tee options) with 85032F standard

mechanical calibration kit

Corrected error terms (dB) — Specifications

Description 9 kHz to 50 MHz 50 MHz to 3 GHz 3 GHz to & GHz 6 GHz to 3 GMz
Darectey ity 48 ] 40 6]

Source match 41 A0 35 35

Load match 47 ] 40 6]

Reflaction fracking £0.011 + G021 + 0032 + 0054
Trenamission trachkeng = 0.082 + 0021 + 0053 + 0.074

Transmission uncertainty (magnitude and phase)
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Table 3. ES080B Option

240/260/290/2D0/2H0/2K0/440/460/490/4D0/4H0/4K0/442/462/492/4D2/
4H2/4K2 with bias tee options (Option 120 or 140) with 85032F

standard mechanical calibration kit

Corrected error terms (dB) — Specifications

Description 9 kHz to 50 MMz 50 MHz to 3 GHz 3 GHz to & GHz 6 GHz o 9 GHz
Darectey ity 44 45 &0 1]

Source match a1 40 36 a5

Load match a7 45 a4 ko]

Reflaction fracking +0.041 0021 +£0.032 + 0054
Trenamission tracheng £ 0.082 000 £ 0,074 0113

Transmission uncertainty (magnitude and phase)
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Table 4. ES080B Option

240/260/290/2D0/2H0/2K0/440/460/490/4D0/4H0/4K0/442/462/492/4D2/
4H2/4K2 (without bias tee options) with 85052D economy

mechanical calibration kit

Corrected error terms (dB) — Specifications

Description 9 kHz to 50 MHz 50 MHz ko 2 GHz 2GHz Io B GHz 8 GHz fo 20 GHix
Darectey ity 42 42 1] 5]

Source match ar ar Ly 28

Load match 42 42 38 36

Reflaction fracking £ 0.003 + 0.003 + 0.004 + 0.008
Trenamission tracheng = 0.136 +0.03 + 01 +0.185

Transmission uncertainty (magnitude and phase)
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Table 5. ES080B Option

240/260/290/2D0/2H0/2K0/440/460/490/4D0/4H0/4K0/442/462/492/4D2/
4H2/4K2 with bias tee options (Option 120 or 140) with 85052D

economy mechanical calibration kit

Corrected error terms (dB) — Specifications

Description 9 kHz to 50 MMz 50 MHz to 2 GHz 2 GHz to B GHz & GHz to 20 GHz
Darectey ity a4z L 34 k[

Source match a7 37 M 28

Load match 42 a2 38 35

Reflaction fracking +0.04a3 £ 0.003 0004 1 O.008
Trenamission trackeng £ 0,138 1 0.03 0144 +0.233

Transmission uncertainty (magnitude and phase)
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Table 6. ES080B Option
240/260/290/2D0/2H0/2K0/440/460/490/4D0/4H0/4K0/442/462/492/4D2/
4H2/4K2 (without bias tee options) with N46391D Electronic

Calibration (ECal) module with Option 0DC
Corrected error terms (dB) — Specifications

Description

Directevity

Source maich
Load mateh
Reflection fracking

9 kHz to 10 MHz
MHz
46 46
41 41
38 40
£ 0.05 £0.08
£ 0.081 £0.058

10 MHz to 500

500 MHz to 2 2 GHz o 8 GHz
GHz

47 4G

47 a5

46 dd

£ 0.002 +0.03

£ 0026 £0.042

B GHz to 20
GHz

43

42

i

+ 0,04
£ 0064

Tranamission racking

Transmission uncertainty (magnitude and phase)
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Table 7. ES080B Option

240/260/290/2D0/2H0/2K0/440/460/490/4D0/4H0/4K0/442/462/492/4D2/

4H2/4K2 with bias tee options (Option 120 or 140) with N4691D
Electronic Calibration (ECal) module with Option 0DC

Corrected error terms (dB) — Specifications

Description 9 kHz to 10 MHz :IHI-:HHD a0
Darectvity ] 46

Source rmaich 41 41

Load matzh 34 40

Reflection fracking £ 0.05 + 0.05
Tranamission racking £ 0.081 + 0.058

500 MHz to 2 ZGHzwAGHz BGHzto2D
GHz GHz

47 46 43

a7 a5 L

46 43 Al

£ 0.002 £0.03 £ 0.04

= 0.026 £ 0.047 £ 6.071

Transmission uncertainty (magnitude and phase)
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Table 8. ES080B Option
2L0R2MOI2ZNO/ZPO/M4LO/AMO/ANO/MAPO/MML2IAM2/4ANZ2 /4P 2 with B5058B
standard mechanical calibration kit

Corrected error terms (dB) — Specifications

Description MW0kHz 1MHzto SOMHzto 2GHzto 1WGHzto 20MHzto 35GHzto 50GH:zio
o1 MHz 50 MHz 2 GHz 10 GHz X GHe 15 GHz 50 GHz 53 GHz

Directity a5 35 a5 41 38 37 ar 34
Source meich 34 34 ad d4 40 A1 42 40
Load match L] 35 35 A1 ar 36 36 13
Reflection £ 0.018 2 0.01% +0.018 +0.01 £ 0.033 1 0.033 +0.02 +0.03

tracking
Trensrmession = (0.302 +0.065 + (.0486 + 0.033 + 0.073 + 01 +0.078 +0.154
tracking

Transmission uncertainty (magnitude and phase)
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Table 9. E5080B Option
2L0/2M0/2ZN0/2P0/4L0/4MO/4N0/4P0/4L2/4M2/4N2/4P2 with N4694D
Electronic Calibration (ECal) module with Option 0DC

Corrected error terms (dB) — Specifications

Descripion  \ 'YMHz SOMHz  2GHz
Diractivity 41 41 41
Source maich 34 28 38
Load match 34 ar 35
Reflection + 008 + 008 + 0.04
tracking

Trensmession £ 0.148 + 0.055 + 0051

tracking

* 0.04

104 kHz 1MHzto 50 MHzto 2 GHrto
20 GHz

+ 0.064

2GHzte 3I0MHzto 40GHzto S50GHzto

30 GHz

41
e 1.
3l
+ 0.05

+ 0.083

40 GHz 30 GHz ¥3 GHz
40 1] 35
2 33 30
2 52 28

+ 0.08 + 0.08 + 0.08

+0.108 123 t 0. 166

Transmission uncertainty (magnitude and phase)
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Uncorrected System Performance
Table 10. Uncorrected Error Terms (dB) ' — Specification

Option 240/280/290/2D0/2H0/2ZK0/440/460/490/400/4HOMKD/44 2046 2/402/4 D2/ 4H2/4K2 (without
bias tee options)

- _— Bource Load Transmission  Reflaction
— Wty b match tracking tracking Crosstalk
o W & 1 - T =
10 MHz o 1.5 GHz 25 25 17 = o el
1.5 GHz to 3 GHz 25 25 i6 = o e
IC8Hzto 6 GHz 25 25 i1 = = &
6 GHz to 10 GHz 20 20 i1 - =
10 GHz to 16 GHz 15 15 11 - e N
16 GHz to 20 GHz 15 15 8 = — —

Option 240/260/290200/2H0/2K0/440/460/490/400/4H0/4K0/44 2046 2/492/4 D2/ 4 H2/4K2 with blas
tee options (Option 120 or 140)

Description Dirsctivity i‘:ﬂ'ﬁ' :;:ﬁ‘:h I:;T:;‘““" m:“’ Crosstalk
300 kHz o 10 MHz 20 20 15 - - -
10 MHz to 1.5 GHz 25 25 i7 - - -
1.5 GHz 10 3 GHz 25 25 i6 - - -
JGHz to 6 GHz 25 25 1 - - -
8 GHz to 10 GHz 20 20 i = - -
10 GHz to 16 GHz 15 15 & - - i
16 GHz to 20 GHz 14 15 3 ot o T
Option 2L02MO2NI2ZPOMLOAMOANOAPDMM L2 AM2 AN P2
q o Bource Load Transmission  Reflection
Description Directivity iaoik et incking tracking Crosstalk
300 kHz 10 1 MHz 20 20 1 — = =
1 WiHz to 3 MHz 20 20 i4 . i o
3 MHz 1o 10 MHz 20 20 7 = r E
10 MHz 1o 4 GHz 25 25 17 = o el
4 GHz to 6 GHz 25 25 12 = re e
6 CGHzte 10 GHz 20 20 12 = = B
10 GHz to 20 GHz 15 i5 b+ - - —
20 GHz to 27 GHz 15 15 8 = £t 5
27 GHz to 40 GHz 15 15 5 = — —
40 GHz to 50 GHz 15 15 8 = £ e
50 GHz to 53 GHz 10 10 5 o r .

1. Epecioations 2opdy bo Pollowing condftions: Faotory oomeclion 18 furned on. Dable loss nod inoleded in lransmissian irocking
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Table 11. Uncorrected error terms (dB) — Typical

Opticn 240/260/290200/2H0/2K0/440/460/4090/400/4H0/M4K0/442/462/492/4 D24 H2/4K2 (withoul
bias tee oplions)

Source Load Transmission  Reflection

Description Directivity mabh reabely iracking tracking Crosstalk
o +0. £0. -

30 kHz to 100 kHz 40 40 10 +05 +05 -114
100 kHz 10 300 kHz 40 N i8 0.2 02 -124
300 kHz to 3 MHz 40 40 3 02 0.2 -124
3 MHz to 10 MHz 40 40 23 +02 +0.2 -134
10 MHz to 50 MHz 40 40 23 0.2 0.2 147
50 MHz to 1.5 GHz 40 40 b +02 02 -150
1.5 G3Hz 1o 3 BHz 40 40 20 +0.2 0.2 =150
ACGHz o 4.5 GHz 40 40 15 +0.2 0.2 -149
4.5 GHz to & GHz 40 40 15 +0.2 0.2 147
B GHz to 8 GHz 35 a5 15 +03 0.3 -1486
9 EHz to 10 GHz a5 a5 15 +0.3 03 -142
10 GHz te 13 GHz 35 a5 15 05 05 -142
13 GHz te 16 GHz a5 a5 15 +05 05 -140d
16 GHz te 20 GHz 35 a5 12 105 05 137

Cption 240/260/290200/2H0/2K0/440/460/490/400/4H0/4K0/442/462/452/4 D 2/4H2/4K2 with blas
tee options (Option 120 or 140)

Source Load Transmission  Reflection

Description Directivity matih mateh iracking tracking Crosstalk
8 kHz to 30 kHz 40 i ] =04 =05 -104
30 kHz o 100 kHz 40 40 1] 08 +0.5 -104
100 kHz 10 3 MHz 40 A 18 02 £ 0.2 -124
3 MHz to 10 MHz 40 B 14 =02 =02 -134
10 MHz to 50 MHz 40 A 23 =02 = 0.2 -146 7
50 MHz 1o 1.5 GHz 40 G Hi 23 $02 0.2 -144
1.5 GHz 10 3 GHz 40 40 20 =i 0.2 -144
A GHzto 4.5 GHz 40 . Hil 12 =02 =02 -147
4.5 (3Hz to & GHz 40 40 12 0.2 02 =144
B GHz to 8 GHz 35 a5 11 =03 03 -143
8 &Hz te 10 GHz a5 a5 11 =03 +0.3 -1348
10 GHz te 13 GHz a5 a5 11 =045 05 -139
13 GHz to 14 GHz a5 a5 11 105 05 -138
14 GHz te 16 GHz 35 a5 11 =05 = 0.5 -138
16 GHz te 20 GHz a5 a5 10 =05 0.5 -132
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Cption 2L02MOZNIZPOMALOAMOANDIAPO4L2/4M2/4N24P2

: ; Source Load Transmission  Reflection

S i Directhity otk match tracking tracking ehiaah
100 kHz 1o 300 kHz 40 40 el +0.5 + 0.5 -10a
300 kHz to 500 kHz 40 40 2 +0.5 0.5 -1
500 kHz to 1 MHz | 40 el +0.5 + 0.5 -134a
1 MHz to 3 MHz 40 40 16 +0.5 +0.5 -134
3 MHz to 10 MHz 40 40 20 +0.5 +0.5 -134
10 MHz to 50 MHz 40 40 20 0.2 0.2 -147 1
50 MHz 1o 4 GHz 40 40 20 0.2 +0.2 -154
d GHz to 6 GHz 40 40 L =02 =02 -150
6 GHzto 8 GHz 35 a5 15 0.2 02 -154
8 GHz to 10 8Hz a5 35 i85 0.2 0.2 -147
10 GHz to 16 GHz a5 35 i1 +0.3 +0.3 -147
16 GHz to 20 GHz a5 a5 i1 +0.3 +0.3 -143
20 GHz to 24 GHz 25 25 10 0.3 0.3 -143
24 GHz to 268 GHz 25 25 (1] +0.3 +0.3 -141
26 GHzto 27 GHz 25 25 10 +0.3 +0.3 -137
27 GHz to 35 GHz 25 25 T =03 =03 -13¥
35 GHz to 40 GHz 25 25 7 +0.3 +0.3 -134
40 GHz to 45 GHz 20 20 i1 0.5 +0.5 -132
45 GHz to 50 GHz 20 20 i1 +0.5 =05 -115
50 GHz to 53 GHz 15 15 8 +1 1 101

1 Il may typioallly be degraded at 25 WHz
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Test Port OQutput’

Table 12. Frequency resolution, accuracy, stability

Description Specification Typical
R ——
Freguency resciutian 1 Hz -
Frequency accuracy L ppm -

= 0,45 ppr (Option 1ES)

t7 ppm?

% [.0% pprn (Optien 1E5) 2

% 3 ppenfyear maximum

= 0.1 ppmtyesr meximum {Option 1E5)*

Freguency stability -

4. The specificatiors oo not apply to paralled measerements of mulipie dewicss under test [OUT)
2 0to 40 *C Assdmes no wanobion in ims
3. Ascumes no wariation im tempsrature

Table 13. Maximum output port power (dBm)

Cption 240/260/2902002H0/2K0/440/460/490/400/4H0/4K0/442/462/492/4D2/4H2/4K2 (without
blas tee options)

Descripion Specification Typical
W |:I—

100 kHz to 10 MHz ] 7

10 MHz ta 4.5 GHz 10 13

4.5 GHz 0 6.5 GHz 10 12

6.5 GHz to 8 GHz a 12

8 {3Hz to 16 GHz T 11}

16 GiHz to 20 GHz i 7

Option 240/260/290/2D0/2H0/2K0/440/460/490/400/4H0MK0/442/462/492/4 D24 H2/4K2 with blas
tee opthons (Option 120 or 140)

Descripion Specification Typical
100 kHz 10 10 MHz 4.5 7

10 MHz ta 50 MHz 8.5 12

50 MHz ta 4.5 GHz ) 12

4.5 GHz to 6.5 GHz B i1

B.5 GHz fo O GHz 75 11

B GHz to 14 BHz 5.5 8

14 GHz to 16 GHz 5 8

16 GHz to 20 GHz 15 3
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Cption 2L0/2MOZNIZPOMALOAMOANDIAPOM4L2/4M2/ANZ/4P2

Description

Specification

100 kHz to 300 kHz 2 1
300 kiHz to 1 MHz '} 10
1 MHz to 17 GHe 10 13
17 GHz to 20 GHz T 11
20 GHz to 24 GHz ] b
24 GHz o 30 GHz 5 &
30 GHz to 38 GHz 2 8
38 GHz to 45 GHz 2 5
45 GHz to 50 GHz e -1
50 GHz to 53 GHz =24 -i3

Table 14. Power sweep range (dBm)’

Option 240/260/290/2D02H0/2K0I440/460/490/4D0/4HO/4KD/442/462/492/4 D24 HZ4KZ (withoul

bias tee options)

Description Specification Typical

100 kHz to 10 MHz - 0 o 7
10 MHz ta 4.5 GHz - -0 13
d & GHr to & GHz -- -84 o 12
B{3Hz to 16 GHz - 80 to 10
16 GHz to 20 GHz - w7

Cption 240/260/290/2D0/2H0/2K0/44 0/460/4 90/4D0/4HDMKD/442/46 2/492/4 D24 H2/4K2 with blas

tee optlons (Oplion 120 or 140)

Description Specification Typical
e ——
8 kHz to 100 kHz - o 2
100 kidz to 10 MHz - 0 o 7
10 MHz to 4.5 GHz - 0 to 12
4.5 GHz ta 8 GHz - 540 to 11
843Hz to 16 GHz - £ to 8
16 GHz to 20 GHz - +to S
Option 2L0Z2MO2M02P0ML0AMOANDM PO L2 M2 ANZ4P2
Description Specification Typical
e e e I ]
100 kiHz to 300 kHz - 450 to 1
300 kiHz to 1 MHz - -0 to 10
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Descriplion Specification Typical
1 EHItﬂ 1! E - E o 15

17 GHz to 20 GHz — 01011
20 GHz to 24 GHz — 50 to 11
24 GHz to 38 GHz = S0twA
38 GHz to 45 GHz = E0to 6
45 BHz to 50 GHz = S0to0
50 GHz to 53 GHz - 50 1tp 12

1. WWhin set fo sourcs power below -50 dBm spurious redabed to LD signal may be obssrved.

Table 15. Power level accuracy (dB)

Option 240/280/290/200/2H0/ZKD/440/460/490/4D0/4HO/4K0/442/462/482/402/4H214K2 * 7

Description Specification Typical
| e — =]
8 kHz to 100 kHz +4.0 1.0
100 kiHz to 15 GHz +1.56 +02
15 GHz to 20 GHz 20 03

Option 2L0/2M0/2N0/2P0M4L0M4MO/4N0/4P0/4L2/4M2/4N24P2 7

Description Specification Typical

00 ke o A0 MA  £30 $0.5
10 MHz 1o 15 GHz + 15 +02
15 GGHz to 30 GHz +20 +02
30 GHz to 40 GHz +25 +03
40 GHz o 50 GHz* 25 0.5
50 GHz to 53 GHz® - 1.0

1. At nominad power of 0 dEm, slepped pesop mode

2 At nominad power of -1 cBm, slepped swesp mode with option 120 or 140 Tor 8 kHz to 100 kHz

3 At nominad poaer of 15 dBm, stepoed Swesn Mmoo

4 II usirg & Dower sensor [wideband power deteolor] 1o measure or calibrabs the power lewel abowve 45 SHz, an edemal filber i
required 1o reduce sub-harmonics. Fefer bo WA webhaip Tor more details

Table 16. Power level linearity (dB)

Option 240/2680/290/2D0/2H0/2K0/440/460/490/4D0/4HO/MK /442146 2/482/4D2/4H2 14K2 ' 2

Description Specification? Typical % *
T O T T |
8 kHz to 10 GHz +0.T5 1.0
10 GHz to 20 GHz 10 1.0
1. Leyvel linearnity gwen & relative S0 0 dBm
2 Level lingasity given is relative 3o -1 dBmowith opdion 120 ar 140 for B KHz o 100 ke
2 Slepped swedp mode. -0 d8m s P & maxmum spesified powes
4 Ewepl gwesp mode. -50 dBm = P £ masimum soecified power
B Siepped sweep mode. -E0 dBm 5 F < -20 dBm

AN KEYSIGHT
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Option 2L0/2M0/2N0/2P0/M4L0/MAMO/AND/APOML2/AM2 4AN2I4P2 B

Descriplion Specification Typical
;. . -]
100 kHz ta 10 GHz + 0.TH +1.080
10 GHz to 20 GHz 1.0 1089
20 GHz to 50 BHz +20 £10m0 0

& Lovel lineanidy goen is relathve fo -108 dEm

7 Elepped sweep made. <30 dSm £ P £ mawimum speoified power
B ESwept oweep mode. -50 dBm = P £ maximum speoified poser

2 Slenped sweep mode. -B0 d&m £ P+ .20 d8m

10 Eweat sweep mode 65 dBmM £ P £ masimum speaifsd power
11 . E2epped sweep mode. -60 0Bm < P < -20 dBm

Table 17. 2™ and 3™ harmonics (dBc)

Option 240/280/290/200/2H0/2K0/440/460/490/400/4HO/MK0/44 2/452/492/4 D24 H214K2 *

Description Specification Typical
.| - =]
30 Kz to 10 MHz =2 20
10 MHE to 20 GHz .- -5

Option 2L0/ZMO/2N0/2P0M4L0M4MOM4ND/4PDAL2 /4N /4N24P2 " ?

Description Specification Typical
1 MHz ta 20 GHz - -25

20 GGHz to 25 GHz - -17

25 3Hz to 40 GHz - =20

40 GHz to 47 GHz - ]

4T GHz to 53 GHz - -17

1 Listed frequenoy is harmores frequency. Tested af power of 0 dBm
I Lished frequenoy IS harmoréo Frequency. Tested o power of -2 dEm- at 100 kHz 10 200 kHz.

Table 18. Sub-harmonics (dBc)
Option 240/260/290/2D02H0/2K0/440/460/480/4D0/4HDMK0/442/462/492/4D 2 H24K2 "

Description Specification Typical
e e
8 kHz to 10 MHz -
10 MHz to 20 GHz - =35
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Option 2L0/2M0/2MN02P0/4L0/MAMO/ANO/APOML2/4M2AN24P2 2

Description Specification Typical
10 GHz to 20 GHz - -15

20 GHz to 40 GHz - =30

40 GHz to 47 GHz - =30

4T GHz to 50 GHz - -1

50 GHz to 53 GHz - -2

1. Listerd frequency is Tunfamental frepuency. Tesied at power of 0 dBm
2 Listed frequency is Tuncdamenial frepuercy. Tesled ot power of 18 d8m

Table 19. Non-harmonic spurs at nominal power (dBc)’

Cption 240/260/290/200/2H02KD440/460/490/4D0/4 HO4KD/44 2462148214 D214 H2 14 K2

Descriplion Specification Typical
T L T T T T

8 kHz to 10 GHz - -850

10 GHz to 20 GHz - -5

Option ZLOZMOZNEZPOMLIMAMOANDAPD/MM L24N2/4N2/4P2

Description Specification Typical

e e e —
100 kHz 1o 10 GHz - -840
10 GHz to 20 GHz - -5
20 GHz to 53 GHz - -5

1. Lisbed frequency % Tuncamental fremuency. Includes spumous related to LO signal and frac-N

Table 20. Nominal power (preset power level)

Descriplion Bpecification
N e
Opbion
2400250200/ 200/2HNZ KN4 40500/ DA HOMM K IVAA2IME2) 5 p
Ag2MD2MH2MEZ

Optom 2LOZMEZNOZPIAMLEA MMM NG PMLZAM2ZMNZMF2 - 15 dBm

Table 21. Power resolution, maximum/minimum settable power

Description Specification Typical
[ e e e |
Getiable resolution -- 0.01 dB
Maximum seftabla power - +20 dBm
Minimurn setieble power - ~10:d dBrm

AN KEYSIGHT
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Test Port Input
Table 22. Test port noise floor (dBm)’

Option 240/280/290/2D0/2H0/2ZK0/440/460/490/400/4HOMKD/44 2046 2/402/4 D2/ 4H2/4K2 (without
bias tee options)

Description Specification Typical

W _1"_"1— _tm
100 kHz to 300 kHz -112 -11%
300 kHz ta 1 MHz -120 -127
1 MHz ta 10 MHz -125 -132
10 MHz ta 50 MHz # -127 -134
50 Mz ta 3 GHz -130 -137
33Hz to 4.5 GHz -130 -136
4.5 GHz ta 5.5 GHz -130 -5
6.5 GHz to 8 GHz -1EF -1
8 &Hz to 14 GHz -126 -132
14 GHz to 16 GHz -123 -130
16 GHz to 20 GHz -122 -130

Cption 240/260/280200/2H0 2K 044 0/460:/4 904 DO H 04DV 4 2046 21482/ 4D 24 H2/4K 2 with blas
tee options (Oplion 120 or 140)

Descripion Specification Typical

W _-1.|:||:|— _1.35
100 kHz ta 300 kHz -112 -118
300 kHz ta 1 MHz -120 -127
1 MHz to 10 MHz -125 -132
10 MHz ta 50 MHz 2 -127 -134
50 MHz ta 2 GHz -128 -137
208Hz tp 3 GHz -128 -138
3EHz to 4.5 3Hz -128 -135
4.5 GHz to & GHz -127 -3
B4oHz to 6.5 GHz -127 -133
6.5 GHz to & GHz -126 -i33
83Hz to 14 GHz -125 S
14 GHz to 16 GHz -121 -128
16 GHz to 20 GHz -120 -128
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Cption 2L0/2MOZNIZPOMALOAMOANDIAPOM4L2/4M2/ANZ/4P2

Description Specification Typical
300 kHz to 500 kHz -a7 -11d
500 kHz ta 1 MHz -110 -1
1 MHz ta 10 MHz -115 -124
10 MHz ta 50 MHz * -127 -133
50 MHez ta 200 MHz -130 -133
200 MHz to 3 GHz -130 -137
33Hz to 6.5 GHz -130 -135
6.5 GHr to B GHz -128 -134
8 {3Hz to 17 GHz -127 -133
17 GHz to 25 GHz -125 -131
25 GHz to 30 GHz 122 -124
30 GHz to 45 GHz -120 -7
45 GHz to 50 GHz -108 -115
50 GHz to 53 GHz -85 -113

1. Moise floor in a 10 Hz IF Bardwsdin. Measured wih % kHz |F Gandwidth far 3 kHz o0 < 100 kHz, and 30 KHZ IF bardsedbn far
100 AHz to 53 GHr. Test port lesminated.
2 It may typloally be cegraded at 28 MHZ

Table 23. Receiver compression at test port’

Cption 240/260/280200/2H0/2K 044 0/460/4 90/ 4 D04 H D4R D/44 246 2/482/4 D2/ 4H2/4K2 (wilthoul
bias tee oplions)

Specification Typical
W
Crescagtion ::E:;ET::;:J ld;?“" 2 Phase ) [dg'u-m . Phase ()
8 kHz fo 100 kHz a 0.5 5 1 L] i5
100 kHz 1o 10 MHz +5 0.2 5 0.05 1.0
10 MHz to 6.5 GHz +10 0.2 5 0.05 1.0
6.5 GHz to & GHz +i 0.2 5 0.0% 1.0
8 GHz to 16 GHz +7 f.2 5 005 i.0
16 GHz to 20 GH= + 0.2 ] 0.045 1.0

Cption 240/260/20902002H0/2K0/440/460/4 90/4 D04 HD4R0/44 2046 2/492/4 D24 H2/4K2 wilh bias
tee options (Oplion 120 or 140)

Specification Typlcal
i Input power &t Magutuda B M agnituds i
Cncxiption test port (dBm)  (dB) Phass () (dB) Phama ()
8 kHz to 100 kHz -1 0.5 5 040 1.5
100 kHz to 10 MHz +d 5 0.2 5 0.0 1.0

AN KEYSIGHT



Specification Typhcal

1w +i, ; 3 1
50 MHz o 4.5 GHz +8 0.2 5 0.0% 1.0
d5 GHz to 6.5 GHz B 0.2 5 0.05 1.0
B.5 GHz to & GHz +T.5 0.2 & 0.35 1.0
B GHz to 14 GHz +5.5 0.2 5 0.045 1.0
1d GHzto 16 GHz +5 0.2 5 0.68 i.0
16 GHz to 20 GHz +1.4 0.2 5 0.05 1.0

Option 2L0ZMOZNIZPOMLOMMOANDAPOML2/4M2/ANZ4P2

Specification Typical
Cesacngdion ::E:mpgtnmﬁj :‘-;E-;pumda Frasa () E';E?um'ja Preass ()
100 kHz to 3050 kHz -2 0.2 5 010 i0
300 kHz to 1 MHz +7 0.2 5 18 4] 1.0
1 MiHz to 17 GHz +18 f.2 5 005 i.0
17 GHz to 20 GHz +7 0.2 ) 0.35 1.0
20 GHz to 30 GHz +5 0.2 5 0.05 1.0
30 GHz to 45 GHz +2 0.2 5 0.05 i.0
45 GHz to 50 GHz -G 0.2 5 0.05 1.0
50 GHz to 53 GHz -24 o2 5 0.45 i.0

1. Tesled with receivar gasn AUTD. [High receiver alienuaton is seiected Tor Measuremenis)

Table 24. Trace noise magnitude (dB rms) ' 2

Cption 240/260/2902002H0/2K0/440/480/4 80/ 4 D0/ HD/M4K V44246 2/452/4 D2 HZM4 K2 (withoul
bias lee options)

Description Specification Typical

30 kiz to 100 kHz 0.003 0.001
100 kHz 1o & GHz * o015 0.0005
B GHz to 10 GHz Q.002 0.0008
10 GHz to 20 GHz 0003 0.041
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Option 240/260/290/2D0/2H0/2K0/440/460/490/400/4HOMK0/ 442046 2/492/4 D2/ 4 H2/4K2 with blas
tee options (Option 120 or 140)

Description Specification Typical
8 kHz to 30 kHz 0.008 0.003
30 kH= to 100 kHz Qo003 b.001
100 kHz ta 10 MHz 00015 0.000%5
10 MHz o 6 GHz ? Qoao2 0.0005
6 3Hz to 10 GHz 0.003 0.0006
10 GHz fo 16 GHz 0.0035 0.001
16 GiHz to 20 GHz duao4 0.001

Option 2L0/2M02ZN02P0/MLOAMOANDIAPOM L2 4M2/4N2/4P2

Description Specification Typical
100 kEiz to 200 KHZ TI0ETTT— 02
300 kHz to 1 MHz 0.003 0,001
Wiz o 45 GHz? 50015 0.0005
4.5 GHz to 10 GHz 2.0015 0.0007
10 GHz to 17 GHz o002 0.001
17 GHz to 30 GHz 0.003 0.0013
30 GHz to 45 GHz £.006 D.0022
45 GHz to 50 GHz 0018 0.008

1. Transmissicn and redisction traoe noise ina % kHz IF bandwidth for < 10 MHZ. 10 kHz IF bandesdin 2 90 MHz
2 Al masimum speciied power ( Table 13
3. It may bypically be degradied ai pariicular frequencies such as 2% MHz, 54 MHz, 0B B MHz, 108 WHz, 120 MHz 132 MHz, 143

WHz or 106 MHz.

Table 25. Trace noise phase (degree rms) 2

Option 240/260/290/2002H0/2K0/44 0/460/4 80/4 D04 HO/4K0/442/462/492/4 D24 H24K2 (withoul

blas tee oplions)

Descriplion Specification Typical
B kHz to 30 kHz o.av 0.025
30 kHz to 100 kHz .05 0.a17
100 kiHz ta 300 kHz 0.035 0.00&
300 kHz ta & GHz ? .0 0.003
6 GHz to 10 GHz 0.02 0.006
10 GHz to 13.5 GHz §.03 0.0ds
13.5 GHz to 30 GHez 003 0.0
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Option 240/260/290/2D0/2H0/2K0/440/460/490/400/4HOMK0/ 442046 2/492/4 D2/ 4 H2/4K2 with blas
tee options (Option 120 or 140)

Description Specification Typical
8 kHz to 30 kHz .08 0.03
30 kH= to 100 kHz Q.05 0oy
100 kHz ta 300 kHz 0035 000
300 kidz to 10 MHz om 0.003
10 MHz to 6 GHz ? 0015 0.003
6 GHz to 10 GHz 0.025 0.00e
10 GHz to 13.5 8Hz 003 0.008
13.5 GHz to 16 GHz 003 0.0
16 GHz to 20 GHz 0035 0.0

Option 2L0/2M02ZN02P0/M4LOAMOANDM4POML2AM2/4NZ4 P2

Descriplion Specification Typical
100 ki to 300 kHz 0.0 0015
300 kiz to 1 MHz 0.03 0.01
1 MHz ta & GHz * .02 0.002
B GHz to 10 GHz 0.0z 0.004
10 GHz to 17 GHz 002 0.006
17 GHz to 30 GHz .02 0.01
30 GHz to 45 GHz .04 {0.045 %) 0.027
45 GHz to 50 GHz 018 0.03

1. Transmigsion and redlection trace noiss inma ¥ kHZ IF bandwidth for < 10 MEzZ. 10 kHz IF bandwadih = 10 MHz

2 Bl maximum specilied power (Table 13]

3. It may byaloally be degraded at parbcular frequencies such as 2% MHz, 54 MHz, BE.0 MHz, 108 WHz, 120 MHEZ 132 MHz, 143

KHz or 166 WHz.

4 Snly in Bhe relechon measuremend.

Table 26. Temperature stability — Typical

Option 240/280/290/2D02H02K0/440/460/490/4D0/4HD4K0/44 20462/482/4 D2/ H2 412

Description Magnitude (dB/C) Phase {degree/*C)
8 kHz to 300 kHz 0.03 0.2

300 kiHz to 4.5 GHz 0008 01

4.5 OHz to & GHz 0.01 0.1

6 GHz to 6.5 GHz 0.01 0.2

6.5 GHz to 10 GHz 0.015 0.2

10 GHz to 14 GHz 0.015 o3

14 GHz to 20 GHz 0.02 04
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Cption 2L0/2MOZNIZPOMALOAMOANDIAPOM4L2/4M2/ANZ/4P2

Description Magnitude [dB/FC) Phase [degrea/*C)
100 kHz to 1 MHz 0.03 1.0

1 MHz ta 10 MHz 0.005 02

10 MHz to 4.5 GHz 0005 0.1

4.5 GHr to 10 GHe 0.0 01

10 GHz to 20 GHz 0.01 02

20 GHz to 30 GHz 0.1 025

30 GHz to 40 GHz 0.01 03

40 GHz to 50 GHz 0.03 (11}

50 GHz to 53 GHz 0.08 1.0

Table 27. Damage input level

Description
Damags Input Lavel

+2T dBm or £ 35 VOC (Warranted)
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Dynamic Accuracy

Accuracy of the test porl input power refative to the reference inpul power level. Measured with 10 Hz IF

bandwidth.

Dynamic accuracy ' — specification

Option 240/260/290/2D0/2H0/2K0/440/460/490/4D0/4HO/M4K D/442/462/1402/4D2/4H2 14K 2
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1. Oynamic asoouwany is verifed with 1he Ffollowing measuremenks:
+  COMpEesRion ower fresuenaoy
+ |F Mngardy using @ rederenco leved of -20 dBm fod am ingut poweer range of O to -50 dBm. Tested at thres single Mequencies
fA0E MHz. 45 B MHz and 8008 MEZ) 10 cower the whole [requercy ranade. The YA receives | linear b desion when signal
lavels are below -50 dBm- For mors detalle, refar to WHA Receiver Cynames Accursoy Soecifioatiors and Urceriainbes
2 Downdoad Wnoastaindy Caloulafor from hblpcitews koysight oomifind'ng_csloulaton (o generale the curves of cynamés accuraoy,

AN KEYSIGHT



Spectrum Analysis (with Option 09x and
S96090B)

This section provides specifications for spectrum analysis hardware {Option 090 o 028) on the ESD808
EMA. S36090E software is required o enable spectrum analysis functionalily of the ES080B.

Table 28. Frequency specifications

Descriplion Spacification Typical
Fraquency refarence !

+ [itirme since kest adjustrment x
Acouracy - &gng rate) + temperaturs stability +
calibraton accuracy), tpical

+ 3 ppmiyaar maxemum, typacal
Aging rate - + 0.1 ppmifyear migxirmum, typical
{Option 1E5)
+ 7 pom |0 o 40 °C)
+0.45 ppm [0 to 40 *C) (Opton 1E5)

Tempearature stability -

Achievable intial callbration T ppm (25 £ 5°C)
accuracy + (.45 ppm {Option 1E5)

+ [{resdout fraquency x fraguancy

Frquisncy’ o0l moy (S, - refarance accuracy] + (=< 1% x

Stop, Center, Marker)

REW)], narména
Fraquency span
MEmimurmideximum Analyzers full span -
Resalution 1He -
Sweep (Trece) point range 11 to 100,003 -
Resolution Bandwidth (RBW)
Raenge (-3 dB bandwidth) 10 Hz to 3 MHz in 10% stegs -

1 1%, all RBW, except below
108 MHz with 3 MHz RBW
Gpumsran: 4.5:1, Flatwop: 2.47:1,
Kaizer 3621, Blackrman: 3.58:1

Bandwidth range accuracy -

Selectivity (-60 dBi-3 dB) -

Video Bandwidth (VBW)
Renge 10 He to 3 MHz -

1. Frequenay relefence acouraoy can be imoroved by wsang external freguency reference wilh beter anouracy

Table 29. Time specifications

Description Specification Supplemental information
Sweep time and triggering
Sweep tme range Ao -
Continuous, Si , Groug,
Trigger types Manual, Ext ng.al
Trigger dalay rangea Ofo3s -

AV KEYSIGHT 29



Trgper dalay resslution 1= -
Measuring and display update rate (milliseconds)!

20 MHz Span, 3 kHz HBW. 3 kiHz VBW - B1
100 MHz Span, Auta REW, Auto VEW - G1

1 GHz Span. 3 kiHz RBW, 3 kHz VBW - 266

1 GHz Span, 300 kHz REW, 300 kHz WEW - 61

10 GHz Span, 3 kHz REW, 3 kHz VBW - 2482
10 GHz Span, 300 kHz REYW, 300 kHz VBW - 432
10 MHEz to 20 GHz, REWWEW = 1 MHz - 811
10 MHEz ta 50 SHz, REWWVEW = 1 MHz - 1,888

1. Messured wilh a 2-porl option with Nmmeaeoe resssan & 14.10.03

Table 30. Amplitude accuracy and range specifications

Description Specification
Amplitude rangs
Messurarment range DML b rrssirmium input jeval
Input sttentuatar ramge High ettenustion or Low attenuation
M el i 2afe input level +27 dBm
Display range
Logscee 0,004 to 500 dBidw in 0007 steps
Linear scale 10 divisians |;|:Iat.a...trt:1
Scale units dBmi, iy
Trece detactars typas Average. Sampls, Peak Mormal, Megative Peak, Peak sample, Peak everags

Table 31. SA detector accuracy (dB) ' — Specifications

Option 240/260/290/2002H02K0/440/460/480/4D0/4HO/MK0/442/462/492/4 D24 H2 /K2

Descripion Specification
I e e o

g kHz to 10 MHz +0.15

10 MHz to 20 GHz = +0.1

Option ZLOZMOZNDZPOMLIAMOAND4P0/M L24M2/AN2/4P2

Description Specification
e e e

100 kiHz ta 10 MHz £ 015

10 MHz to 20 GHz £0.1

20 GHz to 53 GHz £0.15

4. WWih high attenuation. SA deteotor ascuracy e ressdosl e of iF response calbration IF respornse & oharaclenzed with
80808 s standard measurament clase alter power and H-parameder calibration. Therelore, ihe EA btokal absclube ampétueds
BOOuracy Inciuges powlr meber, E-parameber and A defector apouracies, Add inpud altenuaban swdoheng unceriadnty If
neoElver attenualor s charged afber user calibration

T Tesied up io 1988 GHz
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Table 32. Input attenuation switching uncertainty (dB) — Supplemental
information

Option 240/260/290/2D0/2H0/2K0/44 0/460/480/4D0/4HD/4K0/442/462/482/4 D2 H2 4 K2

Descriplion Supplemental information
= .|

8 kHz 1o B0 MH=z +0.5

50 MHz ta 20 GHz +1.0

Option 2L0ZMO0ZNK2ZP0MLOAMOMANDMAPOML2AM2/4ANZY P2

Description Supplemental information
_-—

100 kHz ta 50 MHz +0.5

50 MHz to 53 GHz £1.0

Table 33. Input VSWR ' — Specifications

Cption 240/260/2902002H0/ZK0/440/460/490/4D0/4H0/4K0/44 2/46 2/492/4D 2/ 4HZ2 4K2 (withoul
bias tee oplions)

Descriplion Specification
300 khz to 10 Mz 1433

10 MHz ta 1.5 GHz 1,325

1.5 GHz to 3 GHz 1.377

3 GHz 1o 10 GHz 1.785

10 GHz to 16 GHz 1.785

16 GHz o 20 GHz &.323

Option 240/260/290/2D0/2H0/2K0/440/460/490/4D0/4HO/4K0/442/462/492/4D2/4H2/4K2 with blas
fee options (Option 120 or 140)

Description Specification
00 ke o O MAZ 1433

10 MHz ta 1.5 GHz 1.329

1.5 OHz to 3 GHz 1377

3 GHz to 6 GHz 1.025

B GHz to 16 GHz 2323

18 GHz to 20 GHz 3.010
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Cption 2L0/2MOZNIZPOMALOAMOANDIAPOM4L2/4M2/ANZ/4P2

Description Specification
3 MHz ta 4 GHz 1.324%
4 3Hz o 10 GHz 1.671
10 GHz to 20 GHz 2. 100
20 GHz to 27 GHz 2323
2T GHz to 40 GHz A.570
40 GHz to 50 GHz 2323
50 GHz to 53 GHz 3870

Sl = ol i vy iy

1. Cadoulated by load matoh of wnoorrected error tesmis (Tabde 10). FAWAR = PR —p———r

Table 34. Other amplitude accuracy — Supplemental information

Description Supplemental information
[ S P A e P T e e e
REW switching uncertalnty (.02 dB
Ses dynamic accuracy specification. Specification applied o 54 measurement
Casplay scale fidslity class with user calibration between -10 dBm and -40 dBm Input power end

reasuremeant bebaean +10 dBm and -120 dBm input power.

Table 35. Spurious response — Supplemental information

Descriplion Supplemeantal information

R e D e W A i R g e L o B P LB S e K e el e e o e S i T
Mostly aliminatad. Intermittent image response may e sean when making mult-
tone of madubated signal measuremeants

L3 related spurious Eliminated

Image response

Table 36. Displayed Average Noise Level (DANL) at test ports with low
attenuation (dBm/Hz)

Option 240/280/290/200/ZH0Z2K 04407460400/ 4 D0/ 4 H D4 K D44 246 2/482/4 D2 4 HZM4K2 (without
bias lee oplions)

Description Specification Typical

W _11‘1— _tﬂ
100 kiHz to 1 MHz -125 -132
1 MHz to 10 MHz -138 -145
10 MHz to 1060 MHz -1440 -147
100 MHz to 4.5 GHz =144 -1 50
4.5 GHz to 6.5 GHz -142 -4
6.5 GHz to O GHz 141 -148
83Hz ip 14 GHz -144 -4
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Descriplion Specification Typical
14 o1 Hz -1 E! -1'!!
16 GHz to 20 GHz -135 =14

Option 240/260/2902002H0/2K0/440/460/490/4D0/4H0/4K0/442/462/492/4D2/4H2/4K2 with blas
tee options (Option 120 or 140)

Description Specification Typical
100 kHz ta 300 kHz 128 132
300 kHz 1o 1 MHz 125 ET
1 MHz to 10 MHz 138 -145
10 MHz to 100 MHz 140 147
100 Mz ta 4.5 GHz 144 149
4.5 Gtz 10 6.5 GHz 141 -148
B.5 GHz to b GHz 140 147
8 GHz to 14 GHz 138 -145
14 GHz to 16 GHz 138 _142
18 GHz to 20 GHz 134 142

Cption 2L02MO2ZNI2ZP0ML0AMOM4NO4PO4 L2 4M2IANZ4P2

Description Specification Typical
100 kHz ta 300 kHz -110 -118
300 kHz to 500 kHz 110 _120
500 kHz ta 1 MHz 2 123 -130
1 MHz to 10 MHz 128 134
10 Mz to 100 MHz 1% 142
100 MHz to 200 MHz 14 148
200 Mz to 3 GHz 144 _150
3 GHz to 6.5 GHz 144 YT
5.5 Otz to © GHz 142 147
8 GHz to 17 GHz 141 145
17 GHz to 20 BHz 130 YT
20 GHz to 25 GHz 130 143
25 GHz to 30 GHz 138 143
30 GHz to 45 GHz 134 141
45 GHz to 50 GHz 118 120
50 GHz to 53 GHz -108 127

1. Tested with 1 WHz REW ap to 60 MHz and 10 kHz REW for abave 50 MHz, 1est port lerminated, overags debeohor, averaging

fyps = Log, IF gain = AUTO, image rejection = nodmal, random LS OFF
Z A residuad spurioLE rESpONSe may e abserded around 00 kKHz
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Table 37. Displayed Average Noise Level (DANL) at test ports with
high attenuation (dBm/Hz) ' - Typical

Option 240/ 260/280200/2H0/2K0/440/460/:4 80/ 4 D0/ AH DMK IV 44 246214824 D2 H2/M4K2 (withoul
bias lee options)

Description Specification Typical

W _— -1.m
100 kHz to 300 kHz - -11d
300 kHz ta 100 MHz - -6
100 MHz ta 6.5 GHz - -127
6.5 GHz to B 3Hz - -126
8 &Hz to 14 GHz - -124
14 GHz to 20 GHz - -2

Cption 240/2680/280200/2H0 2K 044 0/460:4 90/ DOV H D4R DV44 2046 21482/ 4D 24 H2/4K2 wilh blas
tee options (Oplion 120 or 140)

Descriplion Specification Typical

W _— _ﬁ-g
100 kiHz to 300 kHz - -1
300 kHz to 100 MHz - -8
100 MHz to 8.5 GHz - -128
6.5 GHz to 8 GHz - -125
8 3Hz to 14 GHz - -123
14 GHz to 20 GHz - ]

Option 2LO2MOZNIZPOMALIAMOANOAPOML2AM2/ANZ4 P2

Description Specification Typical

W - _ﬁ—
300 kHz to 500 kHz - Ll
500 kHz to 1 MHz ¥ - -{{48
1 MHz to 100 MHz - -1i2
100 Mz to 200 MHz - -124
200 MHz to 3 GHz - -128
3GHz 0 6.5 GHz - -f36
5.5 GHz to § GHz = -125
9 GHz to 20 GHz - -4
20 GHz o 30 GHz - -121
30 GHz to 45 GHz - -118
45 GHz to 50 GHz - -167
50 GHz o 53 GHz - -10&
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1. Tested with 1 HHzZ REW ap o B0 MHz and 10 kHz REW for abayve 50 MHz, 1est port berminated, averags debeolar, averaging
fype = Lo, iF gain = AUTS, imape rejeclion = nodmal, random L2 OFF
2 & residuad gpurfous respanss may be obsendod around 00 kKHz

Table 38. Second harmonic distortion with high attenuation® —
Supplemental information

Option 240/260/290/2D0/2H0/ZK0/440/460/480/4D0/4HD/4K0/442/462/492/4 D2 H2 K2

Description SHI {dBm)
50 MHz ta 1 GHz 30
13Hz o 4 GHz 3B
4 3Hz to 10 GHz 47

Option 2LOZMOZN0ZPOMLNIAMOAND4P0/M4 L2/4M2/4N2/4P2

Description SHI {dBm)
oMz o

1 GHz to 4 GHz 36

4 3Hz to 10 BHz 47

10 GHz 15 GHz 44

16 (Hz to 26.5 GHz 40

1. Tesled with O d&m for 50 MHZ to 10 BHz, and -5 dBm for 10 GHEZ b2 26.5 GHE input &l 1253 port. 110 MHEZ 1ong sagaralions

Table 39. Second harmonic distortion with low attenuation' —
Supplemental information

Cption 240/260/290/2D02HI/2K0/44 0/460/4 80/4D0/4HOMKD/442/46 214924 D24 H214K2

Description SHI (dBm)
e T s e |

50 MHz to | GHz 10

1 GHz to 4 GHz 20

4 GHz to 10 GHz an

Cption ZLOZMOZNOGZPOMLIAMOANDI4POM L2 4M2/ANZE P2

Description SHI (dBm)
W P
1 &Hz to 4 GHz 20
4 GHz to 10 GHz 30
10 GHz 15 GHz 26
18 GHz to 20 GHz 21
20 GHz to 6.5 Gz 18

1. Tesied with -25 dBm input at best port, 90 MHz fone separabions
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Table 40. Third order intermodulation distortion with high attenuation
! — Characteristic

Option 240/260/290/2D02H0/2K0/44 0/460/480/4D0/4HDMMIKD/44 2046214824 D2 H24 K2

Description Distortion {dBc) TOI {dBm)
50 MHz to 200 MHz -4 20

200 MHz to 2 GHz 44 22

2 GHz to § GHz 46 23

5 GHz to 10 GHz -50 25

10 GHz to 15 GHz 50 25

15 GHz to 20 GHz 54 x2

Cption ZLOZMOZN0ZPOMLIAMOAND4PD/ L2 4N2/4N2/4P2

Description Distartion {dBc) TOI {dBmj)
200 MHz ta 2 GHz 44 7]

2 GHz to § GHz 45 21

5 GHz to 10 GHz -ED 25

10 GHz to 15 GHz e 23

18 GHz to 20 GHz 52 21

20 GHz to 30 GHz 42 16

30 GHz to 40 GHz 4B 14

40 GHz to 53 GHz 52 11

1. Tested with O d&m for 50 MHz to 10 GHz, -0 dBm far 10 GHz to 30 GHz. .10 dBm for 30 GHz bo £0 GHz, and -16 dBm: for 40
GHz io 53 GHz inpuk af fest pord, #0 MHz fone separabians
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Table 41. Third order intermodulation distortion with low attenuation
— Characteristic

Option 240/260/290/2D02H0/2K0/44 0/460/480/4D0/4HDMMIKD/44 2046214824 D2 H24 K2

Description Distortion {dBc) TOI {dBm)
. ]

50 Mz to 5 GHz -56 3

5 GHz to 10 GHz 52 1

10 GHz to 20 GHz 56 8

Option 2L0ZMOZNOZPOMLO4MOMANDI4POMML24M2/4NZ4P2

Descripion Distortion (dBc) TOI (dBm)
53Hz o 10 GHz -52 i
10 GHz to 20 GHz 55 7
20 GHz o 30 GHz ] 5
30 GHz to 53 GHz 58 2

1. Tosled with -Z5 dBm input at test pod, Y0 MHz fone soparahons.
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DANL and distortion relative to test port level (dB) — Nominal
Option 240/260/290/2D0/2H0/2K0/440/460/480/4D0/4HOMK 044 2/462/492/4D2/4H2/4K2 *

! GH7 io 4 GH: & GHz to 20 GHz
A x1 o =
E 5
k L] & W
5 ' -
1 Al 3 G
r W = 5
e = | IE" iy
E . e r =) Tl
i 11 I_l 1il
r ¢
- Lid = i
¥ ¥
e 4 e u
¥ L 1 i " - i 3 - | d L }
1] o] bl [ulBmi] A Teeal pit et ||
A Wik High Alenuation. 2rd Rarmanio distorion apples up o 90 GHz.
Option 2L02MO/ZN0/ZP0/4L0/M4MO/AND/APD/MML2IAM2/4AN2/4P2 2
1 GHr to & GH; 4 GMe to DD GHE
[ &1 -
5 1
¥ ] i
i £
] 3
'[. — I 2 —_—
T ivel g ™ — gl
i 5 :_ e — il
E T
] =
= = (5.1
3 T
- *- 1 .m
;-.f = 1 g i | ] L i L - 1
il 1 i el Jollim| - Tesb pawr eyl 1
10 GHz to 20 GH: 20 GHz to 40 GHz
fi =
P o« -
P« 3
I = :
¥ i -
E —_— .! —_—
g - — | 1¥ —_—
K z
. —_— Rri -] —a
g ;
¥ F :
= = e L | § IT
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4ll a2 1o 53 a3

P

b 16 B

ANl el frauman e

1. WWih Hegh Atienuation. 2rd harmaonio distarticn apphes up io 26,5 GHz

Table 42. Receiver phase noise (dBc/Hz) ' - Typical

Descriplion 1kHz 10 kHz 100 kHz 1 MHz 10 MHz
T T
CF =1 GHz b= -103 -103 -128 -130
CF =3 0GHz -98 -k -0f -120 -130
CF = 10 GHz A3 83 -83 -118 -127
CF =20 GHz*® -7 -TH -Th -110 -121

1. Tested st maxsmum spscihed power. Spurious signals are excluded. With the B& dogs, phase rolse of YMA'S souroe is
eguvalent 1o Ene recesser phaso noise
Z Twsled ot 16 69 GQHZ.
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Pulsed-RF Measurements (with Option 021/022
and S96024B/596025B)

This secton provides specifications for the pulse modulation hardware (Option 021/022) on the ES0808
EMA Series WA, The S960248 or S350258 Software is required to enable pulsed-RF measurement
functions of the ES0B0E.

Table 43. Pulse modulation On/Off ratio (dB) — Typical

Cption 240/260/290/2D0/2H0/2K0/440/460/4 90/4 D04 HOMKD/442/462/1492/4 D24 H2 14 K2

Description Normal moda 1 Fast mode

S S e e [y ]
8 kHz to 4.5 GHz B0 50
4.5 GHe to 15 GHe 7o 40
15 GHz to 20 GHz Ta 35

Option 2L02MOZNO2ZP0MLOAMOMANDI4POM L2/4M2/4NZ4P2

Descripion Hormal mode 1 Fasi mode
3 3Hz to 8 GHz a0 40
8 &Hz to 20 GHz a0 38
20 GHz o 40 GHz 7o a0
40 GHz to 50 GHz 7o 25

1. Al power al = -30 dBm
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Pulse modulation shape examples
Option 240/260/290/2D0/2H0/2K0/440/460/400/4D0/4HO/MK0/442/462/402/4D 214 H2/I4K2

Normal Mode!

=
s

=

=
W

=1

i
un

Nommalized Lovel (dB)

o 50 100 150 2100
Tima {us)

1. Weasured with a 500 kHz IF bandwidih, no averaging. With 100 ps puise widih setting.

Fast Mode?

0.5
g ,
§ 0.5 .
2
N
i
E
= 15
=

-2

0 0.5 1 15 2
Time {us)

I Weasured wilh a 4% MHz IF bandeidih, averaging faotor of 16 (Average Type = Poirg). Wilh 1 ps pulse width setling. E5E0Z5E
softeare 15 required | Minimam puise width with S080248 15 50 5§
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Cption 2L02MOZNIZPOMALOAMOANDIAPO4L2/4M2/4N24P2

1 GHz o 268.5 GHz

. = P
B (¥, r im

Normalized Level (dB)

32 GHz

, = =)
- an (=] Fal

MNormalized Level (dB)

AN KEYSIGHT

Normal Mode'

!Fl--—

50 FLILY 150

Tiemg [l-iﬂ

MNormal Mode!

W

S0 100 150
Tima (us)

£00

S0
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44 GHz

. = =
- i o L

Mormalized Level (dB)
P

50 GHz

, = =
- w f=1 e

Normalized Level (dB)

4. Weasured wih a 500 kHz IF bandwidih, averaging faotor of 16 {&werage Type = Point). Wik 100 ps puise width sebing.

AN KEYSIGHT

Normal Mode®

Tirne (us)

MNormal Mode'

A

S0 100 150

Time {us)

200

200
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1 GHz to 26.5 GHz

Fast Mode?
05
g ,
g 0.5
-
g .
=
E 15
-2
] 0.6 1
Tima (us)
12 GHz
Fast Mode?
0.5
g 0
E 0.5
B
E A5 |
-2
i) 05 1
Time (us)
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44 GHz

Fasl Mode*

.5

S o

E-L‘ri
-
=
[
=
1]
£

o 1.5
=

-,

i 0.5 i 1.5 2
Time (us)
50 GHz
Fast Mode?

05

= 0
[

& 05
—t
=
a

N
<
=

o 1.5
=

-2

i} 05 1 1.5 2

Time (s)

I Woatared wiih @ 15 MHz IF bandwidih, avaraging factor of 18 {Averags Type = Faindy, Wih 1 = plsso width selling. 56015
saftware is required, { Rinimum putee width with S960248 is 60 P& )

Table 44. Pulse modulation (source modulators) — Typical

Description Typical
Mimimurm pulss width 200 na
Minimurn pulse peariad 1 =
Maximum pulsa period 10s
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Enhanced Time Domain Analysis with TDR (with
S96011B)

This secton provides specifications for the enhanced ime domain analysis on the ES0BOB EMNA. The
S596011E Software is required to enable enhanced fime domain analysis functions of the ES0808.

Table 45. Key specifications of enhanced time domain analysis

Option Qption Option Option Oiption
ﬁzﬁﬂm HOMHOM 20004000 2900450149 2604460/468 Option

Description H2 o2 2 2 24004407442
eT— S AR, SIS SO COOSE R Esssm—"
Bandwidth Spec. 20GHz 18 GHz 14 GHz B GHe 65GHz 45GHz
Ingut impadance Mom. 500 BoQ B0 O 50 5O G 50 O
O gamage level et tast Spec EERY 35w 35N 35 W 35 W 5N

port

Maximum tast port input 1

vaftaga (Hot TDR mode) ¥p.
3 i by Steg, Stap, Stap, Etap, Stap Etap,

TOR b T Impulss Imiputss Irmputas Irputsa Impudsa Irmgailas

Tmviosd 1TmioE 1mVics TmvicS 1Tmviecd Tmitel

1.5 Wpp 1.5%pp 1.5Vpp 1.5Vpp 1.5 Vpp 1.5 Vpp

TDR step amplitude * Fom.

W W W W W W
TOR step rsa tirme?
(min) {10% to BO%) Spec. 22.3ps 24.8 ps 31.9ps 48.6 ps 68.6 pa 6.1 pa
TOR etap respanse
resolution in free space?  Mom. 3.2 mm 3.7 mm 4.8 mm 7.4 mm 103dmm 149 mm
(er= 1} (rmin}
TOR impuss widh
(rrin} ? Spec. 302ps 336 p= 431 p= 671 ps 42 9 ps 135 ps
TOR deskew rangs
(max}* (test cable Typ S0 ns 50 ne 50 ns S0 ns S0 ne Shne
langth)
CUT lengtn (meax} ® Spec. 138 us 13.8 ps 138 ps 13.8 pe 13.8 ps 138 us
TOR etirmarles
repatition rats (mas) Spec. 198MHz 178MHz 138MHz BSMHz GB4MHz 44 MHz
RMS nose feval Twp. BO pvrme 60 phvrme S0 pWrms 60 pVrms 80 pvrms 60 pVrms
Eye diagram dats
ra:lft': fmax)* Spec. 16 Gb's 144 Ghis 11206hs T206bke H20G0k 36356k

4. The fime damain funchon afl 1he S360418 i simdlar ba the ime domain refledbomedry (TR measurement on a TOR
osollloscape in that it dssplays the response inciho time doman. 6 the TOR csodloscopes measurement, o puiss ar step siimulus
ik irput bo the CUT and the ohanga of dha reflected wave over time e measured. In the 336011 E TOR mensurement, & sing
wane stimuius = input bo the DUT and the change of the reflocted wave over frequenoy = measwred Then, the frequenoy
domain responss s rarsformed to Ehe e domain wsng e Inverss Fourier Transfonm

2 The TDR slep ampilude seiing doss nol wary the acieal sbmudis level inpul 1o the dewios but is used when caloulating the

Inverse Fourier Tramsfonm

Minimum values may be limited by the OUT length setting

To conwvert from rige me 1o resporse sesoletion, multiply the fise time by o, fhe speed of light 0 free space. To calowadle the

aotunl physioal mnglh, mulbply thés value In free spaoe by o, the relabwve velocky of propagation in the transmission madiem

|d ost cables have a relalive vedooiby of 0.65 For a polyeibylens dislecknc or 0.7 for @ FTFE diessoteic. |

uUsirg fegh guality cables bo connaol ke OUT s recommended inoorder o minimizes measurement degradation. The cables

should hawe low loss, [ow reflections, ard minimum pasformanoe vanalion when Nexed

Waximum OUT length s the sum of the DUT and l=el oobds lengife. Seitabée DUT langth (max} is 1.25 ja

RMS noiee level wilh B0 O OUT ard default selen

Waximum values may be limited by the DUT length setting

b G

m=-4m
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Oplion Dption Option Dption
Descriplion ZPAPIAP2 ZHNOMNOIANZ Z:D.I'-IIBHIE 2LOi4L 01412
— ]
Bandwicdth Spec. S3CGHz 44 GHz 12 GHz 6.5 GHz
Ingut impadance Mom. 500 el e 040 800
O gamage leval &t tast Spec asv a5 LAY 3E W
port :
1.8 W {100 kHz 1.5 W (100 kHz 1.5% (100 kHz .5 % (100 kHz
to 20 8Hz) ta 20 GHz) to 20 GHz) to 20 GHz]
0820 GHzto D09Vi20GHzt OG8V(20GHztw $9W(20GHzw
Plaximum tast port input 7 30 GHz) 30 GHz} 30 GHz)} 6.5 GHz)
voltage [Hot TDOR mode) ¥p: 07 V{3 GEHzto O7V{30GHzee O.F V(30 GHzo
40 GHz) 40 GHz) 32 GHz)
0540 GHzto 05V (40 GHz o
53 GHz) dd GHz)
TOR stirmaslus Mom.  Step, Impui=s Stap, Impulse Stap, Impulee Stap, Impulse
TDR step amplitede 2 Mom. 1mVioSY 1my o5V iTmio S 1mvissy
TOR etep rea tirme
(rmin) {10% to B0%) Spec. B42ps 0.2 ps 14 ps 169 ps
TOR step response
resolution in free space?  Mom. 1.2 mm 1.5 mm 2.1 mm 2.5 mm
(er=1} (rin}
TOR:mpiien wich Spec. 114 ps 138 ps 169 ps 728 ps
L}
TOR deskew rangs
(max)* test cabla Typ. S0 ns Shns 50 ns &0 ne
lengih)
DUT lengtn (mies)° Spec.  1.28 s 1.25 ps 1.25 ps 125 ps
TOR stiraries
repetition rate {max) Spec. 52.%MHz 43.9 MHz 31.8 MHz 26 4 MHz
RMS noisa keval Twp. 120 phrms BO phrme 80 pvrms B0 phrms
Eye di dats
5 :;ﬂﬁ" Spec. 42.4 Ghis 35.2 Ghis 256 Ghis 21.2 Gbls

I 1

m-4im o

. The fime domain Tenchon of the S360%18 I similar ba Ehe ime doemain reflecbametry (TCR] measurement ona TOR

asollosoape in that it sssplays the responee incihe time domasn. In the TOR cecdioscope measdrement, o puiss ar skep stimulus
i& [rput bo the ODUT and the change of ihe reflected wave over fime fe measured. |n the 356011 E TOR measurement, & sine
W stimuius &5 ingut bo the CUT and the change of the reflocten wave over Irequenoy = measweed Then, the frequenty
domain resconse is ransformed bo the ime domain wseno ke Inverss Fourier Transform
The TDR slep ampiilude seling does not vary the acial sbmuas level inpul 1o e dewics but is used when caloulating the

Invsrss Fourier Translonm.

Kinimum values may be limited by the OWUT length setting
To conwert from rige bime 1o resporse sesoletion, multiply the nss time by o, the sooed of light oo free space. To calowidle Bhe
aotunl physioal mnglh, mulbply thés value In free spaoe by o, the relabve welocky of propagation in the transmission madiem
| ost cables havwe a relalive vedooity of 0.65 for & polyeihylene dislectrss or 0.7 for & FTFE diessotric. |
Usirg fegh guality casles bo connacl 1he OUT s recommanded inorder o menimizes measuremant degradation. The cables
should hawe low fass, low rellecdicons, ard minimum pasformanoe vanalion when flexsd

Maximum DUT length & the sum of the DUT and test oobde lengifs. Seitabie DUT length (ma} is 1.26 ps

RMS noise lEvel wih B0 O DUT ard defsullt salun.
Waximum values may be limited by the DUT length selting
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Impedance Analysis (with S96041B)

This section provides typical measurement accuracy for impedance analysis on the ES0S08 ENA with
161984 oplion 010 10 GHz test fxture. The 161384 option 010 is connected with the ES0808's options
up to 20 GHz with either Type-M or 3.5-mm connectors. The 5860418 Software is required to enable
impedance analysis functions of the ES0B0B.

Impedance measurement accuracy ' — Typical

Cption 240/260/2090/2002H02K 04407460, 490/ 4 D0/ A H D4 K0/ 44 24624024 D2 H2MA K2 (without
blas tee options)

ES080B + 16198A-010 Impadance Measurement Accuracy (Typical)
10k ¢ T :
1k —
E 100
s 10
=
o
1 -pmm—
0.1 - I
M 10M 1008 1G 106G
Frequency (Hz)

1 Al gource power of 48 to 16 dBm, & 100 HE IF bandwidih, withoul blas-tee oplions joptan $20 ar 140). Full {1 -port calibeasion
s perfoemed with BE0BZ0HDZ oad kit at the- 2.5-mm ooaxial connectar of 161984-010" & adapter, and apenishort fofdusne
compersation & performpd on Ehe 161 884.010's measurernent surfacs. Typical pesformance is walid for oalioraton
fompemalunes of 2350 2 4°C and < 190 deviation fram the calibsation femperadune
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General Information

Table 46. Miscellaneous information

Description Specification
=]
Syatem IF bandwidth range 1 Hz to 15 MHz
Mumber of poirts 1 to 100,003
Opearatng System Windows 10 (Supports both 32-0i end G4-bit applications)

Table 47. Front panel information

Descriplion Specification

RF connectors

Type-M female {Option 2400260025004 4 (S 490 42T A6 2403
200 2HMA D AHNE D34 HZ with aption THC)
Connector iyps 3.5 rmm male {Option 2D0EHOZHE2LOMD0MHOM KNALOMD2AHIM K214 L)
2.4 romi male {Option ZMOZN0MMMOMANOMMZAN ]
1.85 rm male {Option 2PMAPIMFZ)

Cantar pin recession 0.207 inch (Type-Mj, 0.003 nch |ather connactar type ). (charactaristic)
Impadance 50 0 (mominal)

USE poris

Standard Campatisle with USE 2.0

Connecior LS8 Type-A farnele

Display

Size 31 em (121 inch} diagonal color ective matnx LCD with mult-ouch scraan
Resalutica 1280 {henzartad) X 800 (vertical) resciution

1. Valid pacels are 3% 95% and more. Below 0 02% of fied points of black, blue, green of red are nol regasded as Tadlure

Table 48. Side panel information

Description Specification

I T N L
Chsplay output DraplayFort and VGA (supports up to two simultaneous displays)
EPIB [(Optian 172) 24-pin D-5ub {Type 0-24}, fernale; cornpatible with IEEE-188
IS8 ports Four LS8 ports, one USE device port!
LAM Two Gigabit Ethernet, RJ-15 LAN ports

1. USE Test and Measurement Class [TeC) inberface that communicaies ower FSE, comalying with the IEEE 488 1 and IEEE
4BE. 2 standards

Table 49. Rear panel information

Description Specification
External trigger input
Connestor BMLC farnsle
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Descriplion Specification

Insat bl tu:-w threshold vo 0.5 W, High threshoid voifage: 2.1 V. Input [eval range: O fo +
Pulse width 22 s

Palanty Poeitive or negative

External trigger output | Meas trig ready output

Connector BMC farmele

Mazimum cutput current 50 m&

Ciutpat ksl Lo level voltage: 0 W, High level voltege: 5 W
Pulse width 1y (External Trigger Output onby)

Palanty Poeitive or negative

External referance input — Typical

Connector BMC farmele

Input fraquency 10 MHz £ 10 pgm

Ingeut bevel -3 to +10 dBm

Ingut impadance 50 11 {mominal)

Internal reference output — Typical

Connector BMNC famsie

Dt fraguancy 10 MHz £ 7 ppm
Ciutput lewal 0 d8m + 3 B into 50 0
Ciutput impeadance 50 £ {mominal)

Internal refarence signal owen {Option 1E5) — Typical

Connector BMC farnsie

Outpart frequancy 10 MHz £ 0.4% pprn

gt lewval 0 dBm minirmwem

Application VO port

BonnACr 15-pin D-sul connector (female), Provides sccess to pulse moedulstors and
generators

Device test [0 pord

Connacior 25-pin D-sul connector (female), Prowides serial end parallel dgital signals for

controlling device under teet. Two indegendent -t 100

Power Supply (W31, WI02)

Ciutput valtage 0.8t +3.5%, 0.05 Vetep
Voltage accuracy +5 %

Maximum |:|'..I:1:|'.'II.I.E caprrenit 100 mAgrouD

Imput signal

Input waltage rangs 0% o VD (V)

Minimurn high-level input
valtage

+20V (3 VIO = +3.3 V), +1.17 V (8t VIO = +1.8 V)
+0.7B W (Bt VIO = +1.2 V)

Mzl i hagh-leval mpart
vidtage

+0.B W (8t VID = +3.3 V), *063 V (at VIO = +18 V)
+0.42 W {8t VIO = +1.2V)

Ciutput signal

Minimurn high-lavel input
valtaga

VIO —0.1 V (at lo = -100 pA)
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Descriplion Specification
T 253 TILIMY Mg el Lt

0.1 W (&t lo = 100 paj

veltage

Bias tes inputs (Dption 120 or 140} - Typical

Connecior BMC farmaie

Cramage leval £ 35, 500 m& DC (with internal resettable fusa)
Maximum bes curmant! + 300 ma&

+ 0 VDE st & kHz to 300 kHz

£ 10 VDE at 300 kHz to 1 MHz
Paximum bies valiege + 15 WD at 1 MHz te 10 MHz

£ 20 VDC at 10 MHz te 20 GHz

£ 10 VDC at 300 kHz ta 1 MHz

Handler KD port

Connecior J6-pin Ceantronics, fernake; provides connecton to handler sysiem
Line powear

Frequency, valtage S0/0 Hz for 100 to 240 WAL

Maximum powar 350 W

120 W (Option 240/260/260/2D0/2K0)
145 W (Option 440/460/480/400/4K )

172 W {Option 44204620482 40214K2)

128 W (Cption 2LIMOZNOEPO)

172 W {Option ALOAMOANGAPIMLZAMZIANZIAPD)

1. Mo degradabion in BF soecilioations
I At presed

Typical power
conraumgtan 4

Table 50. AUX Input and Output Information {Option 175)

Descriplion Specification Typical
AUX input

Mumber of ports 4
Connecior ypsa BHC femala
Irypeutt wailtape rangs +10 W
Cramage wvaliege lewvel 15
Apcuracy' 1% 2 10 my

AUX output

Mumber of ports 2
Connecior ypsa BHC femala
Outpast valtage rangs +10 W
Ciutput voltapge resolutian 54 mv
Okt waltage accuracy® 1% 2 20 my

Paximum putpul current + 200 ma

1, When IF Bangwidth is set to = 300 kHz
2 The specification dogs nol mees when ourrent overlosd coouws
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Table 51. Environmental and physical specifications

Description
Samples aof this product have baen type tested in accordanca with the Keysight
Emvironmental Test Manual and verified to be robust against the eavironrental
siresses of Storage, Trarepartation end End-use; those stressas include, but are not

Cescrigtion limited to, temiperature, hurmidity, shock, vibration, sltibide, and power ling
canditions.
Tast Mathods are alignad with [EC S0068-2 and levels are similar to MIL-PRF-
2BBODOF Class 3.
Cperating 0 to 40 *C ambient

T ratu . .

i MWan-operating ~1dte 60 °C
: Type tested at 20 to 80 %, wet bulb temperature < 28 °C
Hurdy Cpeneiing {nen-condensng)
mi =
Nan-operating Type tested at 20 to 80 %, wet bul temperature < 40 °C
{non-condensmng)

Altituida Coerating Up to 2,000 meters {6 561 fasat)
Man-aperating Up fo 4 572 meters {15,000 feet)

\ibration Coerating 021G nm?-clrmm. & Hz to 500 Hz
Man-aparating 0.5 G maxirmum, 5 Hz to 500 Hz

Instrument protection IF 30 IEC/EN 60528

Warm-up time &0 minutas

Table 52. Regulatory and safety compliance

EMC 1

Complies with the essential reguirements of the Euwropesn EMC Directive as wel as current ediions of the
following standards (dates and edtions are cited in the Deciaration of Caonformity)

¢&

The CE mark = a ragisterad tradermsask of the Eurspean Commmunity (if accornganied by
a yaar, it is the year when the design was proven). This product complies with all
relevant drectives.

= |EC 6132641
= CISPR 11 Group 1, Class A

UK
=]

U conformety mark 5 3 UK govemnment owned mark. When affixed fo the praduct B
declaring all spplicable Directives and Regulstions have been meat in full.

LR ECES NN -CO 18]

&

Thiz I5M device comglies with Canadian ICES-001.

Cet appared |EM est conforme a la norme MMB du Caneda,

The RCM markis a ragisté'rad'tadanﬁu of the Australian Communications and Media
Authoity.

- ASINZS CISPR 11

[€

South Korean Certfication (KC) mark; inmcludes the marking's identfiar code: R-R-Ket-
WR18530

South Korean Clags & EMC declaration

Information to the user:

This eguipment has bean confermity sssessed for use In business enviranments. In &
resigential environment thie equipreent may ceuse rado interference.

# This EMC statarnent spplies to the eguipment only for use in business enviranment
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EMC '

MNERDH S
0| 717 B8 2HM 43R ST HBEYHE UE A7z
HE 8 gadM AESte d5 Bopdide| 2247 fisY .

¥ ARSA SRS HEE BEEL7IMgHE REc

1 yaar

Instrument cali&ration
cycle

Safaty !

Complies with the essential reguirements of the Eurcpean Low Voltege Directive as well &2 curment editons of the
following stendards (dates and edtions are cited In the Decieration of Canformity)

This product is designed for use in INSTALLATION CATEGORY 11 and POLLUTION DEGREE 2 and
MEASUREMEMT CATEGORY MOMNE per IEC standards.

Thiz product is intended for indoor wse.

CE = |ECAEM G1010-1
BAFE L
The C5SA mark is a raglntar'éd tradernark of the CSA Intemnational.
@1 = Canada: C5A CZ2.2 Na: 810810-1
o [

= USA: UL std no. 51010-1

1. To lind o currerd Declaraban of Conformdly for @ spocifio Heysight product, gofo: Faip eew kepsght comigodoonioamsy

Table 53. Physical size and weight

Description Characteristics Hols

e e e e e e e e
Option 202602002002H0ZR0ZLNZMNZNG2P0: 14 kg Without hendes
Weight Option 440045004904 D0MAH0M B0 LM MO MDA P O/
420820924 D2 HEMFZM LA MMM I4P2: 15 kg
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i32 LW

Dimensions (front view, ES080B with option 2400260/290, 2D0/2H0 + option 1NC (Type-N
connectors), in millimeters)

P
1T

&1 L 41 1

e

Dimensions (front view, ESOB0B with option 440/450/490/442/462/492, 4D0/MMHDM4D2/4H2Z + oplion
1NC (Type-N connectors), in millimeters)
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Dimensions (front view, ESOB0B with option 4D0/4HIAKDMLIADZ4HZAKZ4LE (3.5 mm
connectors), in millimeters)
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Dimensions (front view, ES080B with option 2M0/ZN0 (2.4 mm connectars), in millimeters)

L

L Lo Lol

Dimensions [front view, ESOB0B with option 4MOIV4NO/AMZIANZ (2.4 mm connectors), in
millimeters)
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Dimensions (front view, ES080B with option 2P0 (1.85 mm connectors), in millimeters)

I.l.il.

-l-._." e ".I_.-i.-.. !'".

Dimensions (front view, ES0B0B with option 4PV4P2 (1.85 mm connectors), in millimeters)
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Dimensions [rear view, E5S0B0B with option 1E5/175, in millimeters)

A4

L 1

11 148
157 18 &

Dimensions [side view, ES080B with option 172 in millimeters)
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Measurement Throughput

Table 54. Cycle time for measurement completion (milliseconds) ' -
Typical

Option 240/260/290/2D0/2H0/2K0/44 0/460/490/4 D04 HO/4KO

Description Sweep mode: Auto Eweep mode: Stepped

BOO MHz — 1 GHz frequancy span, 1 MHz IF bandwidth

Mumber of points 201 401 1601 201 401 1601
Unecarractad 1.7 241 4.2 2.0 26 5.0
2-part cakbration 2.4 3.1 T4 at 4.2 .0
d-part cabbration 4.0 55 14.5 52 T8 17.0
8 GHz — 10 GHz frequency span, 1 MHz IF bandwidth

Mumber of peints 201 4t 1601 201 401 1801
Lmcarrectad 1.7 21 4.2 1.7 24 4.2
2-part cakbration 2.4 3.1 T as 51 126
d-part cakbration 4.0 ] 14.0 6.1 8.3 241
10 MHz - 9 GHz frequency span, 1 MHz IF bandwidth

Mumber of peints 2m 401 1601 201 401 1601
Uncarrectad 3.8 a8 7.8 37 53 it.?
2-part cabbration 6.4 87 14.9 6.4 6.5 23
4-part cakbration 11.49 16.3 287 11.8 18.4 43.5
10 MHz — 20 GHz frequancy span, 1 MHz IF bandwidth

Fuembear of poants 201 401 1607 201 401 1601
Uncarracted 44 &0 85 44 &0 14.7
2-part cakbration T8 111 16.0 T8 114 28.5
d-part cakbratan 14.7 242 . 14.5 211 B8

Cption 2ZLOZMOZNOZPOMLO4MO/4NOAPD

Descriplion Sweap mode: Auto Sweep mode: Stepped

8 GHz - 10 GHz frequency span, 1 MHz IF bandwidth

Mumber of peints 2m 401 1604 201 401 1601
Uncarrected 2.0 25 6.1 2z 30 6.7
2-port cakbration 28 4.0 11.2 as 5.0 12.4
d-part cakbration 4.8 T4 5 6.2 B4 242
10 MHz — 26.5 GHz frequency span, 1 MHz IF bandwidth

fumbar of points 201 Add 1601 201 401 1501
ncarrectad 4.8 6.7 9.8 40 6.7 162
2-port cakbration B8 123 14.8 6.8 123 31.0
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Descriplion Sweep mode: Auto Sweep mode: Stepped

10 MHz — 40 GHz frequency span, 1 MHz IF bandwid

Mumber of poanits 201 A0 1604 201 401 1604
Uncomacted 5.3 7.3 12.0 53 ! 17.2
2-part cakbration 8.5 3.5 231 8.5 155 334
&-port cakbration 19.8 274 47.0 16.8 T4 B7.3
10 MHz — 53 GHz frequency span, 1 MHz IF bandwidih

Mumber of points 2m A0 1601 20! 401 1601
Uncomectad 57 e 14.8 5.7 .7 18.3
2-port cabbration 10.3 14.3 245 103 4.3 356
d-part cakbration 21.48 300 581 218 304 T3

1. Anagyzer dieplay turned off with DISFlay: ViSible OFF. Measurad wih femmwane ress:on & 41410 03, Dafa for one frace (511)
measuremnent Urcorreoted measuwremends are Tor one swesp direckion 2-poot cafibrabor is measured wih o 2-por aption 4
nort calhration is measured with a 4-pon opkion

Table 55. Data transfer time, all options (milliseconds) ' - Typical

Humber of points 201 401 1601
SCP1 over GPIB *

Bd-bit floating point T8 14 L
32-bit floating point 4.8 a0 27
ASC 18 37 144
SCPl over 1 Gbps LAM [sockat)

REAL 64 0.8 a8 1.5
REAL 32 1.0 0.8 1.1
ASCI 12 24 a4
BCPl over 1 Gbps (HISLIP)=

REAL B4 1.3 1.3 20
REAL 32 13 1.4 1.8
ASC a4 52 14.8
SCPlover USB [SICL-USE)*

REAL G4 1.7 1.8 23
REAL 32 1.8 1.7 21
ABCH 1.7 26 9.3
SCPl over GPIBIUSE (823578)

REAL G4 11 14 53
REAL 32 8.8 12 30
ASCI 140 281 1,125

4. Dafa transter hme varies depending ondhe type of PC and oontrad software
I Traneferred LogMag E11 dafa using CALC MEABDATAFDATYT
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Test Set Block Diagrams

Legend

Oﬁ:'rnvﬁlh E-..u;u o Atterae @E.u.r_
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ES0E0B Option 440/460/490/4 D04 K0 (4-port base options)
1mnom
AUX et ALK gt

[Cpmtaary 1%

Beari tew i b
fOptian & [Pt LD '
| - - B3
Test port 1 Text por 2 Test port 3 Test port 4

LU 119
o TR
Puina Msficahr o0 1"yl soerce
oty ST Lo
|
% L ecmwmrn
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ESOE0B Option 442/462/492/4D2/4K2 (4-port second source option)

f1m

LI siran ALIK PR
O 1700

Heben 021 | Pk Gnersiin (Ot 2 E{:}_E
Ty el ey

L] 030 i -] D0 ol

Bids e Eean ban
{pfon m:la -:‘.:Ipn-unﬂ:ui s I-I-lh.
Teal poa 2 Test port 3 Tesl port 4

ES0E0B Option 4L2/4M2M4N2/4P2 (4-port second source oplions)

P Bl it bad 2 il B
bR 31 | Puiss Ganangion {Chpoes 024 (:}g
Tiy ggasvmny
g ]
Test port 1 Tes! pori 2 Tesl porl 3 Test port 4
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E5092A Configurable Multiport Test Set

This section provides specifications of the ES0928 configurable muBiport test sel. Regulatory and safety
compliance for ES0924 is same as ES0308 (Table 52).

Table 56. Test set input/output performance

Description Specification Typical
e g ]
Freguency rangs 50 MiHz to 20 GHz -

Cramage leval - 20 dBrm, £ 35 VDO

Table 57. Port performance — Specification

Description SPOT switch 1 SPAT switch?
Load match (selected port, dB)

50 MHE to 2 GHz 17 17
243Hz to 3 GHz 11 11
3{EHz to 4 GHz 11 ;]
4 ZHz to 8 GHz B B
8 43Hz to 10 GHz i 7
10 GHz to 20 GHz 4
Load match (unselected port, dB}

50 MHz ta 3 GHz T 17
3EHz to 10 GHz 11 i1
10 GHz io 16 GHz B 8
16 GHz to 18 GHz [

18 GHz to 20 GHz 4 4
Load match {common port, dB)

50 MHz ta 1.3 GHz 18 -]
1.3 GHz to 2 GHz 18 11
2 GHz to 4 GHz 1 11
4 3Hz to 8 GHz

8 GHz to 10 GHz T 7
10 GHz to 20 GHz d 4
Insartion Loss (dB)

50 MHz ta 100 MHz 4 4
100 MHz to 2 GHz 3.5 35
23Hz o 3 GHz 4.5 4.5
3GHz to 4 GHz L £S5
4 {3Hz to 6 GHz 5.5 G
& &Hz to 8 GHz T 75
8 &Hz to 10 GHz B a5
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Description SPOT switch ' SPAT switch
14 GHz to 18 GHz 10 10.5
18 GHz to 20 GHz 11.5 12

1. EPOT- Bingle-pole-double-through swilohes
I SP4T Single-pale-four-throw swilches

Descriplion

Stability per switch (dB/=C)

50 MHz to 4 GHz 0.083 1 0.007 2
d GHz 1o 12 GHz 00051 Q012
12 GHz to 20 GHz 0.008 " 00177

1. Environmant lempsnabure +23 52 + 3 90 and imernal OC source: =100 ma (3um of 4 channeis), no heaal sounoe @End no wall
ohose I tha una
2 Sesldes the above condition.

Descriplion
Isolation (dB) !
50 MHz to 500 MHz G5
500 MHz ta 1 GHz a0
1 GHz to 2 GHz &5
2 GHz to 6 GHz i
B &Hz to 10 GHz a5
10 GHz to 18 GHz T4
18 GHz to 20 GHz G5

1. This spocifcation is defined whan all ports are lerminaled with a 80 O kad
2 Ower arbirary test porks

Table 58. Control line

Description Specification Typical
Mumber of groups Giroup A 8 bits

Group B, €, Oc 4 bits
0 to +5 W [positive ingwt)

imput voltage rangs'

-5 to 0V (negative input)
Group &, B: 50 m& in totel of each
group
M i ey Group G, O: 500 uA in total of each
group
Groug & B <100 Group C D =
Impadance 200 0

1. Input voRage will be clipped a% about £ 52V when ower this @ngs
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Table 59. DC source

Descriplion Specification Typical
e ;- ____________________________________
Mumber of saurces 4
Clutput voltapge rangs Ota +5.2 ¥V (norminat) !
+ 3% of seting (+1 V' to +5 V)&t 1
Diutput vaoltage acouracy A0 M i
Woltage resclution 10 my (nammenal) 2
Fl:aximum currant 150 mA, for eech source
Cutgut impadance =50
1. The outpud wollage oan be sl in 1hes rarnge
Z The oufpud wollage resciution becomes effeciive between 4 % to 5.2
Table &0. Et'ﬂl'i!g e environment
Description Typical
Temparature Cperating +5 to +40 “C ambiant
¥ Man-aperating -1 to 6O
20 to B0 % at wet bulb temparature
il Operating =< +20 °C [non-condansing)
o i i 20 to 80% &t wet bulb tamperatura
I g = +4[1 “C [non-condansing)
Aftitude Ciperating . O te 2000 meters (6,551 feet)
MNan-operating Oto 4 572 metars (15 000 feet)
Ciperatng 021 15 maximum, 5 Hz fo 500 Hz
‘ibration ; ¢
Man-agerating 0.5 G miadirmum, 5 Hz to 500 Hz

Table 61. Front panel information

Description Typical
Connector SMaA female

Test parts 38 ports

Corviral line 15-pin D-sul famala

28-pin D-sul female

Table 62. Rear panel information

Descriplion Typical

S8 port Type Brecaptacle, provede connection to the ES0308

Lina power

Frequency 47 to 63 Hz

Voltage 80 to 132 VAGC, or 198 to 364 VAC [autematcally switchad)
Wl max 300 WA e
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Table 63. Physical size and weight

Description Typical
L T By
Waight 8 kg
L
e
- |

e oS i = L1 =
a A
2 @ @ @ @ @

@ & @ @ ®@ ® ® 0 @ -

-
@

Be He HH:

Dimensions (front view, ES092A with option 020, in millimeters)

Dimensions (pitch between switches, ES092A with option D20, in millimeters)
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Dimensions (rear view, ES092A with option 020, in millimeters)

Dimensions [side view, E5S092A with option 020, in millimeters)
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Innavwatien Journey ot maw kegsight. com.
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