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1 PSA Series Core Spectrum Analyzer

This chapter contains the specifications for the gpectrum analyzer. The specifications and
characteristics for the measurement personalitidsoations are covered in the chapters that follow.




Specifications Guide
PSA Series Core Spectrum Analyzer

Definitions and Requirements

This book contains specifications and supplementaimation for the PSA Series spectrum analyzers.
The distinction among specifications, typical pariance, and nominal values are described as fallows

Definitions

» Specifications describe the performance of paramet/ered by the product warranty
(temperature = 0 to 55°C, unless otherwise noted).

» Typical describes additional product performandermation that is not covered by the
product warranty. It is performance beyond speaiitn that 80 % of the units exhibit with a
95 % confidence level over the temperature rang® 30° C. Typical performance does not
include measurement uncertainty.

* Nominal values indicate expected performance, scrilee product performance that is useful
in the application of the product, but is not caeceby the product warranty.

The following conditions must be met for the analyto meet its specifications.
Conditions Required to Meet Specifications

» The analyzer is within its calibration cycle. Ske General chapter.

« Front-panel £ LO OUT connector terminated in 50 Ohms.

* Under auto couple control, except that Auto SweiepeT= Accy.

* For center frequencies < 20 MHz, DC coupling agplie

» Atleast 2 hours of storage or operation at theatpey temperature.

» Analyzer has been turned on at least 30 minutdsAxito Align On selected, or

If Auto Align Off is selected, Align All Now mustédorun:

— Within the last 24 hours, and
- Any time the ambient temperature changes more3h@nand
— After the analyzer has been at operating temperatileast 2 hours.

Certification

Agilent Technologies certifies that this producttiite published specifications at the time of shgmin
from the factory. Agilent Technologies further @@t that its calibration measurements are traectab
the United States National Institute of StandardsBechnology, to the extent allowed by the Ingditu
calibration facility, and to the calibration fatidéis of other International Standards Organization
members.

12 Chapter 1



Specifications Guide

PSA Series Core Spectrum Analyzer

Frequency

E4443A

Description

Specifications

Supplemental Information

Frequency Range
DC Coupled
AC Coupled
Internal Mixing Bands
0

3 Hzto 6.7 GHz
20 MHz to 6.7 GHz

3 Hz to 3.0 GHz (DC Coupled)

Harmonic Mixing Mode (N)

0 20 MHz to 3.0 GHz (AC Coupled) 1-

1 2.8510 6.6 GHz 1-

2 6.210 6.7 GHz 2—
E4445A

Description

Specifications

Supplemental Information

Frequency Range
DC Coupled
AC Coupled
Internal Mixing Bands
0

0
1
2

3 Hzto 13.2 GHz
20 MHz to 13.2 GHz

3 Hz to 3.0 GHz (DC Coupled)
20 MHz to 3.0 GHz (AC Coupled)
2.8510 6.6 GHz

6.2t0 13.2 GHz

Harmonic Mixing Mode (N)

a. N is the harmonic mixing mode. All mixing modes negative (as indicated by the); where the desired first LO harmonic is
higher than the tuned frequency by the first IR234 GHz for the 3 Hz to 3.0 GHz band, 321.4 MHzdbother bands).

Chapter 1
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PSA Series Core Spectrum Analyzer

E4440A
Description Specifications Supplemental Information
Frequency Range

DC Coupled 3 Hz to 26.5 GHz

AC Coupled 20 MHz to 26.5 GHz

Internal Mixing Bands Harmonic Mixing Mode (N)
0 3 Hz to 3.0 GHz (DC Coupled) 1-
0 20 MHz to 3.0 GHz (AC Coupled 1-
1 2.8510 6.6 GHz 1-
2 6.21t0 13.2 GHz 2—
3 12.8t0 19.2 GHz 4—
4 18.7 to 26.5 GHz 4—

a. N is the harmonic mixing mode. All mixing modes negative (as indicated by the); where the desired first LO harmonic is
higher than the tuned frequency by the first IR234 GHz for the 3 Hz to 3.0 GHz band, 321.4 MHzdbother bands).

14 Chapter 1



Specifications Guide
PSA Series Core Spectrum Analyzer

E4446A
Description Specifications Supplemental Information
Frequency Range

DC Coupled 3 Hz to 44.0 GHz

Internal Mixing Bands Harmonic Mixing Mode (R)
0 3 Hz to 3.0 GHz 1-
1 2.851t0 6.6 GHz 1-
2 6.2 to 13.2 GHz 2—
3 12.8t0 19.2 GHz 4—
4 18.7 to 26.8 GHz 4—
5 26.4 t0 31.15 GHz 4+
6 31.0to0 44.0 GHz 8—

a. N is the harmonic mixing mode. Most mixing modes negative (as indicated by the “-"), wheredésired first LO harmonic
is higher than the tuned frequency by the firs{3@214 GHz for Bands 0, 5 and 6, 321.4 MHz foottler bands). A positive
mixing mode (indicated by “+”) is one in which thened frequency is higher than the desired firét harmonic by the first IF
(3.9214 GHz for band 5).

Chapter 1 15
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PSA Series Core Spectrum Analyzer

E4447A

Description

Specifications

Supplemental Information

Frequency Range
DC Coupled

Internal Mixing Bands

0

o 0B~ WDN P

3 Hz to 42.98 GHz

3 Hzto 3.0 GHz
2.851t0 6.6 GHz
6.2 to 13.2 GHz
12.8t0 19.2 GHz
18.7 to 26.8 GHz
26.4 t0 31.15 GHz
31.0 to 42.98 GHz

Harmonic Mixing Mode (N)

N is the harmonic mixing mode. Most mixing modes negative (as indicated by the “~"), wheredesired first LO harmonic
is higher than the tuned frequency by the firs{3@214 GHz for Bands 0, 5 and 6, 321.4 MHz foo#iler bands). A positive
mixing mode (indicated by “+”) is one in which thened frequency is higher than the desired firét harmonic by the first IF

(3.9214 GHz for band 5).

16
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PSA Series Core Spectrum Analyzer

E4448A
Description Specifications Supplemental Information
Frequency Range
DC Coupled 3 Hz to 50.0 GHz
Internal Mixing Bands Harmonic Mixing Mode (N)
0 3 Hzto 3.0 GHz 1-
1 2.8510 6.6 GHz 1-
2 6.2t0 13.2 GHz 2—
3 12.8t019.2 GHz 4—
4 18.7 to 26.8 GHz 4—
5 26.4 t0 31.15 GHz 4+
6 31.0t0 50.0 GHz 8-

a. The low frequency range of the preamp extend9@kHz when the RF coupling is set to DC, antiGdHz when RF
coupling is set to AC.

Chapter 1 17
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PSA Series Core Spectrum Analyzer

External Mixing (Option AYZ)

Description Specifications Supplemental Information
Frequency Range
External MixingOption AYZ 18 GHz to 325 GHz
Harmonic Mixing Mode (N?)
Band Preselected Unpreselected
K (18.0 GHz to 26.5 GHz) n/a 6—
A (26.5 GHz to 40.0 GHz) 8+ 8-
Q (33.0 GHz to 50.0 GHz) 10+ 10—
U (40.0 GHz to 60.0 GHz) 10+ 10-
V (50.0 GHz to 75.0 GHz) 14+ 14—
E (60.0 GHz to 90.0 GHz) n/a 16—
W (75.0 GHz to 110.0 GHz) n/a 18-
F (90.0 GHz to 140.0 GHz) n/a 22—
D (110.0 GHz to 170.0 GHz)| n/a 26—
G (140.0 GHz t0 220.0 GHz)| n/a 32—
Y (170.0 GHz to 260.0 GHz)| n/a 38—
J (220.0 GHz to 325.0 GHz) n/a 48—

a. N is the harmonic mixing mode. For negative ngxinodes (as indicated by the “-"), the desired_Bsharmonic is higher than
the tuned frequency by the 1st IF (321.4 MHz foeatiernal mixing bands) For positive mixing modég, desired 1st LO
harmonic is lower than the tuned frequency by 331Hk.

18 Chapter 1
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PSA Series Core Spectrum Analyzer

Description Specifications Supplemental Information

Frequency Reference

Accuracy +[(time since last adjustmeRrtaging
rate) + temperature stability +
calibration accuraéy

Temperature Stability

20 to 30°C +1x10°
0to 55°C +5x 10°
Aging Rate +1 x 107 lyear® +5 x 10"%day (nominal)
Settability +2x10°

Warm-up and Retrate

300 s after turn on +1 x 107 of final frequency

(nominal)

+5 x 107 of final frequency

900 s after turn on .
(nominal)

Achievable Initial Calibration +7 x 10°®
Accuracy

a. Calibration accuracy depends on how accurdtelyrequency standard was adjusted to 10 MHz. IE#tiération procedure is
followed, the calibration accuracy is given by fpecification “Achievable Initial Calibration Accagy.”
b. For periods of one year or more
Only applies when the power is disconnected fistrument. Does not apply when instrument igamdby mode.
d. The achievable calibration accuracy at the beginof the calibration cycle includes these efect
1) The temperature difference between the calidmagnvironment and the use environment
2) The orientation relative to the gravitation diehanging between the calibration environmentthedise environment
3) Retrace effects in both the calibration envirentrand the use environment due to unpluggingrsteument
4) Settability

o
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PSA Series Core Spectrum Analyzer

Description Specifications Supplemental
Information
Frequency Readout +(marker freqx freq. ref. accy+ 0.25 %x span | See note
Accuracy +5 %x RBW*+ 2 Hz+ 0.5x horizontal
resolutiorf)
Frequency Counter °
Count Accuracy *(marker freqx freq. Ref. Accy+ 0.100 Hz) See note
Delta Count Accuracy +(delta fregx freq. Ref. Accy+ 0.141 Hz)
Resolution 0.001 Hz

a. The warranted performance is only the sum dfratirs under autocoupled conditions. Under nooeuutpled conditions, the
frequency readout accuracy will nominally meetshecification equation, except for conditions inatithe RBW term
dominates, as explained in examples below. The malnRBW contribution to frequency readout accunac¥ % of RBW for
RBWs from 1 Hz to 1 MHz, 3 % of RBW from 1.1 MHz tlugh 3 MHz (the widest autocoupled RBW), and 30 9%RBW for
the (manually selected) 4, 5, 6 and 8 MHz RBWSs.

First example: a 120 MHz span, with autocoupled RBW. The automimtio of span to RBW is 106:1, so the RBW deléds
1.1 MHz. The 5 % RBW term contributes only 55 kHz to the total fieqcy readout accuracy, compared to 300 kHz for the
0.25 %x span term, for a total of 355 kHz. In this examflan instrument had an unusually high RBW centeerror of 7 %

of RBW (77 kHz) and a span error of 0.20 % of s(2#0 kHz), the total actual error (317 kHz) woulill smneet the computed
specification (355 kHz).

Second example: a 20 MHz span, with a 4 MHz RBW. The specificatiguation does not apply because the Span: RBWisatio
not autocoupled. If the equation did apply, it wballow 50 kHz of error (0.25 %) due to the spad 280 kHz error (5 %) due
to the RBW. For this non-autocoupled RBW, the RBVWreis nominally 30 %, or 1200 kHz.

b. Horizontal resolution is due to the marker ragdiut one of the trace points. The points areexpay span/(Npts - 1), where
Npts is the number of sweep points. For exampl#h thie factory preset value of 601 sweep pointshtirizontal resolution is
span/600. However, there is an exception: When thetldetector mode is "normal” and the span > 8.@%pts - 1)x RBW,
peaks can occur only in even-numbered points, esefflective horizontal resolution becomes doubdedspan/300 for the
factory preset case. When the RBW is autocouplédlzare are 601 sweep points, that exception oaysfor spans > 450
MHz.

c. Swept (not FFT) spans < 2 MHz show a non-lingamithe frequency location at the right or lefgedf the span of up to 1.4 %
of span per megahertz of span (unless using tis¢ tdiaing” option for phase noise optimization)isThon-linearity is corrected
in the marker readout. Traces output to a rematepcer will show the nonlinear relationship betwéeguency and trace
point number. This non-linearity does not occuhé phase noise optimization is set to Fast Tuning.

d. Instrument conditions: RBW = 1 kHz, gate timauto (100 ms), S/ 50 dB, frequency = 1 GHz

If the signal being measured is locked to timesfrequency reference as the analyzer, the spéabtunt accuracy #0.100 Hz
under the test conditions of footnote d. This eisa@ noisiness of the result. It will increasehwibisy sources, wider RBWSs,
lower S/N ratios, and source frequencies >1 GHz.
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Description Specifications Supplemental Information
Frequency Span
Range
Swept and FFT
E4443A 0 Hz, 10 Hz to 6.7 GHz
E4445A 0 Hz, 10 Hz to 13.2 GHz
E4440A 0 Hz, 10 Hz to 26.5 GHz
E4447A 0 Hz, 10 Hz to 42.98 GHz
E4446A 0 Hz, 10 Hz to 44 GHz
E4448A 0 Hz, 10 Hz to 50 GHz
Resolution 2 Hz
Span Accuracy
Swept +(0.2 %x span + horizontal resolutign See noté
FFT +(0.2 %x span + horizontal resolutin

a. Horizontal resolution is due to the marker regdiut one of the trace points. The points areespay span/(Npts - 1), where
Npts is the number of sweep points. For exampl#h thie factory preset value of 601 sweep pointshtirizontal resolution is
span/600. However, there is an exception: When thetldetector mode is "normal” and the span > 8.@%pts - 1)x RBW,
peaks can occur only in even-numbered points, esefflective horizontal resolution becomes doubdedspan/300 for the
factory preset case. When the RBW is auto couptedizere are 601 sweep points, that exception eanly for spans > 450
MHz.

b. Swept (not FFT) spans < 2 MHz show a non-lingamithe frequency location at the right or lefgedf the span of up to 1.4 %
of span per megahertz of span (unless using tisé tliaing” option for phase noise optimization)isThon-linearity is corrected
in the marker readout. Traces output to a rematepcer will show the nonlinear relationship betwéeguency and trace
point number. This non-linearity does not occuh#é phase noise optimization is set to Fast Tuning.
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Description Specifications Supplemental Information

Sweep Time

Range
Span =0 Hz 1Jsto 6000 s
Spar210 Hz 1 msto 2000 s

Accuracy
Spare 10 Hz, swept [10.01 (nominal)

Spare 10 Hz, FFT [J4Q (nominal)
Span =0 Hz [10.01 (nominal)

Sweep Trigger Free Run, Line, Video,
External Front, External Rear, RF Burst

Delayed Triggef
Range
Spare 10 Hz, swept| 1 (s to 500 ms
Span=0Hz or FFT| -150 ms to +500 ms

Resolution 0.10s
Description Specifications Supplemental Information
Gated FFT"
Delay Range —150 to +500 ms
Delay Resolution 100 ns or 4 digits, whicheverrisager
Gate Duration 1.83/RBW=*2 % (nominal)

a. Delayed trigger is available with line, videsteznal, and RF Burst triggers.

b. Gated measurements (measuring a signal onlgglarspecific time interval) are possible with geged FFT measurements.
The FFT allows analysis during a time intervaltsethe RBW (within nominally 2 % of 1.83/RBW). THisne interval is
shorter than that of swept gating circuits, allogviigher resolution of the spectrum.
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Description Specifications Supplemental Information
Gated Sweep
Span Range Any span
Gate Delay Range 0 to 500.0 ms
Gate Delay Settability 4 digits,> 100 ns
Gate Delay Jitter 33.3 ns p-p (nominal)
Gate Length Range 10.0us™ to 500.0 ms
Gated Freq Readout ErrBrs
At seam§ +0.2 % of sparx N (nominal)
Short Gate Length +0.2 % of spanx N (nominal)
Gated Amplitude Errors Normal® Accy
Low band +0.5 dB +0.05 dB
High band +5dB +2 dB
Gate Sources Pos or neg edge triggered
Ext Front or Rear Thresholds independently settable over
15 V range (hominal)
RF Burst (Wideband) Threshold —22 dB relative to peak
(nominal);+20 MHz bandwidth (nominal

a. Gate lengths of 13 or less give increased amplitude errors in barttisough 4.

b. Additional errors in frequency readout occur tueO Gating. These errors are in addition to ¢hdescribed in the Frequency
Readout Uncertainty specification.

c. Errors occur at the seams in Gated LO measutsniBmese seams occur at the point where the Li@3 $&t the end of the gate
length) and restarts. An exception to the listehin@l performance occurs when the LO mode is sitaglp narrow and the
span is 2 to 3 MHz inclusive. In single-loop narnowde, the error is nominally6 kHz, which ist0.3 % of span or less. Single-
loop narrow mode occurs whenever the SpanZdviHz and the Phase Noise Optimization is settteei‘Optimize Phase
Noise for f < 50 kHz” or “Optimize Phase Noise for 50 kHz.” All errors are multiplied by N, the lmonic mixing number.

d. Short gate lengths cause frequency locatiorcimacies that accumulate randomly with increasinglvers of seams. The
standard deviation of the frequency error can nathjirbe described as 200 RN x (Span / SweepTime} sqrt(SpanPositior
SweepTime / GateLength). In this expression, SpsitiBo is the location of the signal across thesnr with 0 being the left
edge and 1 being the right edge of the span. Baregp time of 5 ms (such as a 10 MHz to 3 GHz spaeh)a gate length of
10us, this expression evaluates to a standard dewiafi6.09 % of span. N is the harmonic mixing humbe

e. The “Normal” and “Accy” columns refer to the spetimes selected when the sweep time is set to &ud the “Auto Sweep
Time” key is set to normal or accuracy. The speatfons in these columns are nominal.

f. Additional amplitude errors occur due to LO @atiln band O (frequencies under 3 GHz), these®occur at the seams in
Gated LO measurements. These seams occur at thitengadre the LO stops (at the end of the gate l§ragid restarts. The size
of these errors depends on the sweep rate. Forpdgawith RBW = VBW, the error nominally is withi#0.63 dBx Span /
(Sweeptimex RBW2).

g. Additional errors due to LO Gating in high baaiove 3 GHz) occur due to high sweep rates o¥tfetuned preselector
(YTF). The autocoupled sweep rate is reduced ih hand when gating is turned on in order to keeprefrom exceeding
those shown. With gating off, YTF sweep rates mayag high as 400 to 600 MHz/ms. With gating on,dlrases are reduced to
100 MHz/ms (Normal) and 50 MHz/ms (Accy) below 19.B2Gand half that for 19.2 to 26.5 GHz. Furthermawigitional
errors of 10 dB and more can occur for Gate Lengtiuer 151s.
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Measurement Time vs. Span (nominal)

100

FFT

(ADC Range
= Bypass)

| | | | | I I
Segment Selection Table
Span

FFT & Sweep Choice  <5kHz 5-35kHz 35k-10 MHz >10 MHz

Auto: Dynamic Range D E

Auto: Speed D F

Manual: Swept A A

Manual: FFT D F -

FFTs/Span=
4321

01} —
0.01 | | | | | | | |
100 Hz 1 kHz 10 100 1 MHz 10 100 1 GHz 10
Span
ee819a
Description Specifications Supplemental Information
Number of Frequency Display
Trace Points (buckets)
Factory preset 601
Range
Span= 10 Hz 101 to 8192
Span=0Hz 2 t0 8192
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Description Specifications Supplemental Information

Resolution Bandwidth (RBW)

Range (—3.01 dB bandwidth) 1 Hz to 8 MHz.

Bandwidths > 3 Miz = 4, 5, 6, an
8 MHz.

Bandwidths 1 Hz to 3 MHz are
spaced at 10 % spacing, 24 per
decade: 1.0, 1.1,1.2,1.3, 1.5, 1{6,
1.8,2.0,2.2,24,2.7,3.0,3.3, 3|6,
3.9,43,4.7,5.1,5.6,6.2,6.8, 7|5,
8.2, 9.1, and repeat, times ten tq

integer.
Power bandwidth accuraty
RBW Range CF Range

1Hz-51kHz All +0.5 % Equivalent te0.022 dB
56 — 100 kHz All +1.0 % Equivalent t&0.044 dB
110 — 240 kHz All +0.5 % Equivalent t&0.022 dB
270 kHz — 1.1 MHz <3 GHz +1.5% Equivalent te0.066 dB
1.2-2.0 MHz <3 GHz +0.07 dB (nominal)
2.2—-6 MHz <3 GHz 0.2 dB (nominal)

a. The noise marker, band power marker, channeépand ACP all compute their results using the pdwadwidth of the RBW
used for the measurement. Power bandwidth accisdbg power uncertainty in the results of thesasuneements due only to
bandwidth-related errors. (The analyzer knows ploiser bandwidth for each RBW with greater accuthey the RBW width
itself, and can therefore achieve lower errors.)

b. Instruments with serial numbers of MY4430000Gigher, or US44300000 or higher meet these spatiifics. Earlier
instruments meet0.5 % from 82 to 330 kHz ar¥l.0 % from 360 kHz to 1.1 MHz.
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Description

Specifications

Supplemental Information

Accuracy (-3.01 dB bandwidth)
1 Hz to 1.5 MHz RBW
1.6 MHz to 3 MHz RBW
(CF<3 GHz)
(CF>3 GHz)
4 MHz to 8 MHz RBW
(CF<3 GHz)
(CF>3 GHz)
Selectivity £60 dBf-3 dB)

12 % (nominal)

+7 % (nominal)
18 % (nominal)

+15 % (nominal)
+20 % (nominal)
4.1:1 (nominal)

a. Resolution Bandwidth Accuracy can be observestomter sweep times than autocoupled conditionsmidbsweep rates cause
the shape of the RBW filter displayed on the aredyscreen to widen by nominally?6. This widening declines to 0.6 %
nominal when the Auto Swp Time key is set to Aatstéad of Norm. The true bandwidth, which detersithe response to

impulsive signals and noise-like signals, is néeeted by the sweep rate.
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Description Specifications Supplemental information

EMI Resolution Bandwidths
CISPR Family

Available when the detector is
Quasi-Peak, EMI Average or

EMI Peak
200 Hz, 9 kHz, 120 kHz Meet CISPR standards CISPR standards for these
bandwidths are-6 dB widths,
subject to masks
1 MHz Meets CISPR standdrd CISPR standard is impulse
bandwidth
Non-CISPR bandwidths 1, 3, 10 sequence eb dB
bandwidths
MIL STD family
Available when the detector is
MIL Peak

10, 100 Hz, 1, 10, 100 kHz, 1 MHz-6 dB bandwidths meet MIL-
STD-461E (20 Aug 1999)
Non-MIL STD bandwidths 30, 300 Hz, 3 kHz, etc.
sequence of6 dB bandwidths

a. CISPR 16-1 (2002-10)
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Description
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Supplemental information

a

Analysis Bandwidth
With Option 140
With Option 122
Option B7J
321.4 MHz rear panel output bandwidth

At -1 dB BW

Low band (0 to 3 GHz)
High band (2.85 to 26.5 GHz)

High band (2.85 to 26.5 GHz)
Preselector off (Option 123)

mm band (26.4 to 50 GHz)
External mixing

At -3 dB BW

Low band (0 to 3 GHz)

High band (2.85 to 26.5 GHz)
mm band (26.5 to 50 GHz)
External mixing

(Option H70) bandwidth

40 MHz

80 MHz

10 MHz
80 MHz

Norhina

30 MHz
20 to 30 MHZ2

200 MHz

30 MHz
30 MHz

40 MHz or 60 MHz
30 to 60 MH2

40 MHz

60 MHz

Same as 321.4 MHz bandwidt

a. Analysis bandwidth is the instantaneous bandivagtilable about a center frequency over whichrthat signal can be

digitized for further analysis or processing in time, frequency, or modulation domain.

b. The bandwidth in the microwave preselected bameases approximately monotonically betweerdivest and highest tuned

frequencies. See Nominal IF Bandwidth on page 261
c. 40 MHz Standard, 60 MHz with Option 122.
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Nominal Dynamic Range vs. Offset Frequency vs. RBW
0 - - -
O N N N TN ™ Y~
N N N
\ \ \ \ \ \
B A \\i\\\\\\\\\ m M\\\\\\\\ \\N\\\\ \
) \1 Hz \ 10 Hz 100 Hz\ \1 kHz 10 kHz\ 100 kHz N MHz
m -60
o t
\\\ L L k k ..... -
80 \\ -‘M‘\ \\\\ N I
- \ \\ NN \.-‘\-.. R R
Q\:\\\ L N
\\\\\\\\\“_ _E\k\;; Lot
100 [— Swept \s\\?\ TN [
— Swep I = NS
S ST —Q%\Q\ .......
\\:*\‘. '.\\\%\'\ ......
120 B "“\k NN
1Hz 10 100 1 kHz 10k 100 k ™ 10 MHz
Offset
CF=1GHz
Mixer Level =-10 dBm
Only 2/decade of the
24/decade RBWV are shown fully
RBWs < 1 kHz shown with
phase noise optimized for fm < 50 kHz
RBWs > 3 kHz shown with
phase noise optimized for fm > 50 kHz
Description Specifications Supplemental Information
Video Bandwidth
(VBW)
Range Same as Resolution Bandwidth range plus
wide-open VBW (labeled 50 MHz)
Accuracy 16 % (nominal)
in swept mode and zero sfan

a. For FFT processing, the selected VBW is usetttermine a number of averages for FFT resultst filmaber is chosen to give
roughly equivalent display smoothing to VBW filtegiin a swept measurement. For example, if VBW=0RBW, four FFTs
are averaged to generate one result.
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Description Specifications Supplemental Information
Stability
Noise Sidebands
Center Frequency = 1 GRiz
Best-case Optimizatién
20 to 30°C 0 to 55°C Typical Nominal
Newest Instruments
Offset
100 Hz -91 dBc/Hz -90 dBc/Hz -96 dBc/Hz
1 kHz -103 dBc/Hz -100 dBc/Hz -108 dBc/Hz
10 kHz -116 dBc/Hz -115 dBc/Hz -118 dBc/Hz
30 kHz -116 dBc/Hz -115 dBc/Hz -118 dBc/Hz
100 kHz -122 dBc/Hz -121 dBc/Hz -124 dBc/Hz
1 MHz -145 dBc/Hz -144 dBc/Hz ~147 dBc/HZ -148
dBc/HZ
6 MHz -154 dBc/Hz -154 dBc/Hz -156 dBc/HZ -156.5
dBc/HZ
10 MHz -156 dBc/Hz -156 dBc/Hz -157.5 dBc/HZ -158 dBc

a. Nominal changes of phase noise sidebands witr oenter frequencies are shown by some examptée igraphs that follow.
To predict the phase noise for other center frecjeennote that phase noise at offsets above ajpeitedy 1 kHz increases
nominally as 26 log N, where N is the harmonic mixer mode. Fdsets below 1 kHz, and center frequencies abovel, G

the phase noise increases nominally as 20g CF, where CF is the center frequency in GHz.

b. Noise sidebands for offsets of 30 kHz and bedosvshown for phase noise optimization set to apérfi(f) for f < 50 kHz; for
offsets of 100 kHz and above, the optimizatioreisfer f > 50 kHz.

c. Instruments with serial numbers of MY4349000bigher, or US43490000 or higher are the newestumsnts. Instruments
with lower serial numbers are the older instrumefike transition between these occurred around ideee2003. Press
System, Show System to read out the serial number.

d. “Typical” results include the effect of the sigmenerator used in verifying performance; nomieallts show performance
observed during development with specialized signatces.
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Description

Specifications

Supplemental Information

Oldest Instruments

Offset 20 to 30°C 0to 55°C Typical Nominal
100 Hz -91 dBc/Hz -90 dBc/Hz -97 dBc/Hz
1 kHz -103 dBc/Hz -100 dBc/Hz -107 dBc/Hz
10 kHz -114 dBc/Hz -113 dBc/Hz -117 dBc/Hz
30 kHz -114 dBc/Hz -113 dBc/Hz -117 dBc/Hz
100 kHz -120 dBc/Hz -119 dBc/Hz -123 dBc/Hz
1 MHz -144 dBc/Hz -142 dBc/Hz ~146 dBc/HZ -148
dBc/HZ
6 MHz -151 dBc/Hz -150 dBc/Hz -152 dBc/HZ -156
dBc/HZ
10 MHz -151 dBc/Hz -150 dBc/Hz -152 dBc/HZ -157.5 dB
Residual FM <1 HzxN% p-pinls
a. N is the harmonic mixing mode.
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Nominal Phase Noise of Different LO Optimizations

-60

Nominal Phase Noise of Different LO Optimizations
with RBW Selectivity Curves, CF = 1 GHz

RBW=100 Hz

RBW=1 kHz

RBW=10 kHz

RBW=100 kHz
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z
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o 100 4
2
S 110 1
B 120
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<
O -130 A
i)
B 140

-150 |

-160 ‘ ‘ ; |

0.1 1 10 100 1000 10000
Offset Frequency (kHz)
Sweep Span Optimize 7 (f) Optimize 7 (f) Optimize LO
Type forf<50kHz | forf> 50 kHz for fast tuning
FFT All A B D
(Dual Loop (Dual Loop (Single Loop
<2 MHz Wideband) Narrowband) Wideband)
Swept | 2to 50 MHz C (Single Loop Narrowband)
> 50 MHz
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Nominal Phase Noise at Different Center Frequencies

Nominal Phase Noise atDifferent Center Frequencies
with RBW Selectivity Curves, J(f) Optimized Versus f

R z R 1kHz REW=10 kkz REW kHz
o v B =100 Hz s EWvs o e BV¥=100 kHz
s » ¥ ~
=70 +4
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=
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]
n 120 4 ‘ 4! /
z Vil /
1 4
2 = CF=E00 MHz CF=10 2 GHz
A 140 -
A 4
160 . . , .
01 1 0 100 000 W00
Offset F requency (Miz)

*Unlike the other curves, which are measured redulim the measurement of excellent sources, the

CF =50 GHz curve is the predicted, not observadse noise, computed from the 25.2 GHz observation.
See the footnotes in the Frequency Stability sedtothe details of phase noise performance versus
center frequency.
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Nominal Phase Noise at Common Cellular Communicatio  n Frequencies

Nominal Phase Noise at Common Cellular Communicatio n Frequencies,
[If) Optimized Versus f
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Amplitude
Description Specifications Supplemental Information
Measurement Range Displayed Average Noise Level #30 dBm
Preamp OnQ@ption 1DSor| Displayed Average Noise Level #25 dBm
Option 110)
Input Attenuation Range 0to 70 dB, in 2 dB steps

Description Specifications Supplemental Information
Maximum Safe Input Level Applies with or without preamp
Average Total Power +30 dBm (1 W)
Applies with preamp (Option 1DS) +30dBm (1 W)
Applies with preamp (Option 110) +25 dBm
Peak Pulse Power +50 dBm (100 W)

<10 s pulse width,

<1 % duty cycle, and

input attenuatioe 30 dB
DC volts

DC Coupled +0.2 Vdc
AC Coupled (E4443A, E4445A, E4440A) | +100 Vdc
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Gain Compression

1.1.1 EA4443A, E4445A, E4440A

Description Specifications Supplemental Information
1 dB Gain Compression Point
(Two-tone) *° ° Maximum power at mixér NominaFf
20 to 200 MHz 0dBm +3 dBm
200 MHz to 3.0 GHz +3 dBm +7 dBm
3.0t0 6.6 GHz +3 dBm +4 dBm
6.6 to 26.5 GHz -2 dBm 0 dBm

a. Large signals, even at frequencies not showth@screen, can cause the analyzer to mismeasis@®en signals because of

two-tone gain compression. This specificatiorstalbw large an interfering signal must be in otdezause a 1 dB change in an
on-screen signal.

b. Tone spacing > 15 times RBW, with a minimum @fkBiz of separation

Reference level and off-screen performance:réference level (RL) behavior differs from previamalyzers in a way that
makes PSA more flexible. In previous analyzers Rhecontrolled how the measurement was performededisas how it was
displayed. Because the logarithmic amplifier inyimas analyzers had both range and resolutiondtioits, this behavior was
necessary for optimum measurement accuracy. Thaitbgic amplifier in PSA, however, is implementiditally such that
the range and resolution greatly exceed otherimsnt limitations. Because of this, a PSA can mm&asurements largely
independent of the setting of the RL without commpising accuracy. Because the RL becomes a disptagtibn, not a
measurement function, a marker can read out rehigtsre off-screen, either above or below, wittemy change in accuracy.
The only exception to the independence of RL aedaty in which the measurement is performed iséninput attenuation
setting: When the input attenuation is set to ath®rules for the determination of the input atteion include dependence on
the reference level. Because the input attenuagtting controls the tradeoff between large sitpedlaviors (third-order
intermodulation, compression, and display scaleliiy and small signal effects (noise), the meamsent results can change
with RL changes when the input attenuation is Geiuto.

Mixer power level (dBm) = input power (dBm) — ut@attenuation (dB).

e. The compression of a small on-screen signallagge interfering signal can be represented as\&f compression versus the

level of the interfering signal. The specified penfiance is a level/compression pair. The specifinatould be verified by
finding the level for which the compression is 1, @Bby finding the compression for the specifiedel. The latter technique is
used. Therefore, the amount of compression is knovanoduction, and the typical compression is knatatistically, thus
allowing a "typical" listing. The level required teach 1 dB compression is not monitored in pradacthus "nominal”
performance is shown for this view of the perforoan
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Description

Specifications

Supplemental Information

Typical Gain Compression
(Two-tone)

20 to 200 MHz
200 MHz to 6.6 GHz
6.6 t0 26.5 GHz

Preamp OnQ@ption 1DS)
Maximum power at the
preamf for 1 dB gain compression

10 to 200 MHz
200 MHz to 3 GHz
Preamp OnQ@ption 110)

Maximum power at the
preamf for 1 dB gain compression

10 to 200 MHz

200 MHz to 3.0 GHz
3.0t0 6.6 GHz

6.6 t0 26.5 GHz

Typical®
Mixer Level Compression
0 dBm <0.5dB
+3 dBm <0.5dB
-2 dBm <0.4 dB

—-30 dBm (nominal)
—-25 dBm (nominal)

—24 dBm (nominal)
—-20 dBm (nominal)
-23 dBm (nominal)
—-27 dBm (nominal)

a. Total power at the preamp (dBm) = total powehatinput (dBm) — input attenuation (dB).
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1.1.2 E4447A, E4446A, E4448A

Description Specifications Supplemental Information

1 dB Gain Compression Point
(Two-tone) *°° Maximum power at mixér NominaFf

20 to 200 MHz +2 dBm +3 dBm

200 MHz to 3.0 GHz +3 dBm +7 dBm

3.0t0 6.6 GHz +3 dBm +4 dBm

6.6 t0 26.8 GHz -2 dBm 0 dBm

26.8 t0 50.0 GHz 0 dBm

a. Large signals, even at frequencies not showth@screen, can cause the analyzer to mismeasis&een signals because of

two-tone gain compression. This specification tetiss large an interfering signal must be in ordecduse a 1 dB change in an
on-screen signal.

b. Tone spacing > 15 times RBW, with a minimum @fkBiz of separation

Reference level and off-screen performance:réference level (RL) behavior differs from previ@malyzers in a way that
makes PSA more flexible. In previous analyzers Rhecontrolled how the measurement was performededisas how it was
displayed. Because the logarithmic amplifier inyavas analyzers had both range and resolutiondtioits, this behavior was
necessary for optimum measurement accuracy. Tlaitbmic amplifier in PSA, however, is implementiditally such that
the range and resolution greatly exceed othenimsnt limitations. Because of this, a PSA can nm&asurements largely
independent of the setting of the RL without commpising accuracy. Because the RL becomes a disptagtibn, not a
measurement function, a marker can read out rethaitsare off-screen, either above or below, wittemy change in accuracy.
The only exception to the independence of RL aedathy in which the measurement is performed igénimput attenuation
setting: When the input attenuation is set to ath®rules for the determination of the input aiteon include dependence on
the reference level. Because the input attenuagtiing controls the tradeoff between large sigpedlaviors (third-order
intermodulation, compression, and display scalelifi) and small signal effects (noise), the measwnt results can change
with RL changes when the input attenuation is Getito.

Mixer power level (dBm) = input power (dBm) — ut@attenuation (dB).

e. The compression of a small on-screen signallayge interfering signal can be represented as\&mf compression versus the

level of the interfering signal. The specified penfiance is a level/compression pair. The specifinatould be verified by
finding the level for which the compression is 1, @B by finding the compression for the specifiedel. The latter technique is
used. Therefore, the amount of compression is kriovanoduction, and the typical compression is knatatistically, thus
allowing a "typical" listing. The level required teach 1 dB compression is not monitored in pradacthus "nominal”
performance is shown for this view of the perforaan
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Description

Specifications

Supplemental Information

Typical Gain Compression
(Two-tone)

20 to 200 MHz
200 MHz to 6.6 GHz
6.6 t0 26.8 GHz

Preamp Or{Option 1DS)
Maximum power at the
preamf for 1 dB gain compression

10 to 200 MHz
200 MHz to 3 GHz

Preamp On@ption 110)
Maximum power at the
preamffor 1 dB gain compression
10 to 200 MHz
200 MHz to 3.0 GHz
3.0t0 6.6 GHz
6.6 to 30 GHz
30 GHz to 50 GHz

Typical
Mixer Level Compression
0dBm <0.5dB
+3 dBm <0.5dB
-2 dBm <0.4 dB

—-30 dBm (nominal)
—-25 dBm (nominal)

—24 dBm (nominal)
—20 dBm (nominal)
—23 dBm (nominal)
=27 dBm (nominal)
—24 dBm (nominal)

a. Total power at the preamp (dBm) = total powehatinput (dBm) — input attenuation (dB).
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Displayed Average Noise Level (DANL)
1.1.3 E4443A, E4445A, E4440A

Description Specifications Suppleme_ntal
Information
Displayed Average Input terminated, Sample or Average detector
Noise Level (DANL) * Averaging type = Log
Normalized to 0 dB input attenuation
Nominal
3 Hzto1kHz —110 dBm
1to 10 kHz —130 dBm
Zero span & swept FFT Only Zero span &
Normalized “to 1 Hz Actual ° 1 Hz swept *
20to 30 °C 0to 55 °C 20 to 30°C (typical)
10 to 100 kHz —137 dBm —137 dBm —137 dBm —141 dBm
100 kHz to 1 MHz —145 dBm —145 dBm —145 dBm -149ndB
1to 10 MHz —150 dBm —150 dBm —150 dBm —153 dBm
10 MHz to 1.2 GHz —154 dBm —-153 dBm —154 dBm —dBm/
1.2t02.1 GHz —153 dBm —152 dBm —153 dBm —154 dBm
2.1t0 3 GHz —152 dBm —151 dBm —-152 dBm -153 dBm
310 6.6 GHz —152 dBm —151 dBm —151 dBm —153 dBm
6.6 to 13.2 GHz —150 dBm —149 dBm —149 dBm —15thdB
13.2t0 20 GHz —147 dBm —146 dBm —146 dBm —149 dBm
20 to 26.5 GHz —143 dBm —142 dBm —143 dBm —145 dBm

a. DANL for zero span and swept is normalized io tways and for two reasons. DANL is measured irkelA RBW and

normalized to the narrowest available RBW, becdlus@arrowest RBWSs (1.0 to 1.8 Hz) are not usatisifjnals below —110
dBm but DANL can be a useful figure of merit foetbther RBWs. (RBWs this small are usually best iisé-FT mode,
because sweep rates are very slow in these bamdwRBW autocoupling never selects these RBWs apswode because of
potential errors at low signal levels.) The secoadmalization is that DANL is measured with 10 idput attenuation and
normalized to the 0 dB input attenuation case, eeshat makes DANL and third order intermodulatist conditions
congruent, allowing accurate dynamic range estondbr the analyzer. Because of these normalizatitms measure of DANL
is useful for estimating instrument performancehsas TOI to noise range and compression to norggerdut not ultimate
sensitivity.

b. DANL for FFT measurements are useful for estingathe ultimate sensitivity of the analyzer fowlbevel signals. This

specification is verified with 0 dB input attenuatiand 1 Hz RBW. A limitation of this DANL specifition is that some

instruments have a center-screen-only spuriousk@mominally —150 dBm, which can be avoided nying the analyzer a
few hertz away from the frequency of interest.

c. Specifications are shown for instruments wittied@umbers of MY43490000 or higher, or US4349000@igher. For

instruments with lower serial numbers, the speaifins are —135 dBm and the typical is =142 dBne {fansition between
these occurred around December 2003. Press SyShaw, System to read out the serial number.
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Description Specifications Suppleme.ntal
Information
DANL (cont'd) Zero span & swept FFT Only Zero span &
Normalized “to 1 Hz Actual * 1 Hz swept *°
20to 30 °C 0to 55 °C 20 to 30°C (typical)
Preamp Off
(Option 110 installed)
10 to 100 kH2 —137 dBm —137 dBm —137 dBm —141 dBm
100 kHz to 1 MHz —145 dBm —145 dBm —145 dBm —149dB
1to 10 MHz —150 dBm —150 dBm —150 dBm —153 dBm
10 MHz to 1.2 GHz —153 dBm —152 dBm —153 dBm —dB/m
1.2t02.1 GHz —152 dBm —151 dBm —152 dBm —154 dBm
2.1t0 3 GHz —151 dBm —150 dBm -151 dBm —-153 dBm
310 6.6 GHz —151 dBm —150 dBm —151 dBm —153 dBm
6.6 to 13.2 GHz —147 dBm —146 dBm —147 dBm -15,mdB
13.21t0 16 GHz —144 dBm —143 dBm —144 dBm —147 dBm
16 to 19 GHz —144 dBm —143 dBm —144 dBm —148 dBm
19 to 26.5 GHz —140 dBm —139 dBm —140 dBm —144 dBm

a. DANL for FFT measurements are useful for esfimgathe ultimate sensitivity of the analyzer fowldevel signals. This
specification is verified with 0 dB input attenuatiand 1 Hz RBW. A limitation of this DANL specifition is that some
instruments have a center-screen-only spuriousk@mominally —150 dBm, which can be avoided nying the analyzer a
few hertz away from the frequency of interest.

b. Specifications are shown for instruments witlies@umbers of MY43490000 or higher, or US43490000igher. For
instruments with lower serial numbers, the speaifins are —135 dBm and the typical is —142 dBne {fansition between
these occurred around December 2003. Press SyShaw, System to read out the serial number.
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Supplemental

Description Specifications .
Information
DANL (cont'd) Zero span & swept FFT Only Zero span &
Normalized “to 1 Hz Actual * 1 Hz swept *°
20to 30 °C 0to 55 °C 20 to 30°C (typical)

Preamp Or{Option 1DS)

100 to 200 kHz —159 dBm —157 dBm —158 dBm —1Behd

200 to 500 kHz —159 dBm —157 dBm —158 dBm —1Bthd

500 kHz to 1 MHz —163 dBm —160 dBm —162 dBm 5-dBm

1 MHz to 10 MHz —166 dBm -163 dBm —165 dBm —H&3n

10 MHz to 500 MHz —169 dBm -168 dBm —168 dBm 76-IBm

500 MHz to 1.1 GHz —-168 dBm —167 dBm -167 dBm| 169-dBm

1.1t02.1 GHz —167 dBm —166 dBm —166 dBm -dBsh

2.1t03.0GHz —165 dBm —165 dBm —-165 dBm -dB6
Preamp On (Option 110)

10 to 50 MHz —148 dBm —147 dBm —148 dBm —154 dBm

50 to 500 MHz —-153 dBm —152 dBm —153 dBm —-164 dBm

500 MHz to 2.1 GHz —-166 dBm —165 dBm —166 dBm —dBf&

2.1t0 3 GHz —166 dBm —165 dBm —166 dBm —-168 dBm

310 6.6 GHz —165 dBm —164 dBm —165 dBm —166 dBm

6.6 to 13.2 GHz -163 dBm —162 dBm -163 dBm —165 dBm

13.21t0 16 GHz -162 dBm -161 dBm -162 dBm —165 dBm

16 to 19 GHz -162 dBm —159 dBm -162 dBm —164 dBm

19 to 26.5 GHz —159 dBm —156 dBm —159 dBm —161 dBm

a. DANL for FFT measurements are useful for esiimgathe ultimate sensitivity of the analyzer fowltevel signals. This
specification is verified with 0 dB input attenuatiand 1 Hz RBW. A limitation of this DANL specifition is that some
instruments have a center-screen-only spuriousk@mominally —150 dBm, which can be avoided lnying the analyzer a
few hertz away from the frequency of interest.
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1.1.4 EA4447A, E4446A, E4448A

Description Specifications Suppleme_ntal
Information
Displayed Average Input terminated, Sample or Average detector
Noise Level (DANL) * Averaging type = Log
Normalized to 0 dB input attenuation Nominal
3 Hzto1kHz —110 dBm
1to 10 kHz —130 dBm
Zero span & swept FFT Only Zero span &
Normalized “to 1 Hz Actual * 1 Hz swept
20t030 C 0to55<C 20t030C O0to55 < (typical)
10 to 100 kHz —137 dBm —137 dBm —137 dBm -137dBm -141 dBm
100 kHz to 1 MHz —145 dBm —145 dBm —145 dBm —#8® | —150 dBm
1to 10 MHz —150 dBm —150 dBm —150 dBm —150 dBm155-dBm
10 MHz to 1.2 GHz —153 dBm —152 dBm —152 dBm —dBin | —154 dBm
1.2t02.1 GHz —152 dBm —151 dBm —151 dBm —15MdB-153 dBm
2.1t03GHz —151 dBm -149 dBm —150 dBm —148 dBrL52 dBm
3106.6 GHz —151 dBm -149 dBm —150 dBm —149 dBrL52 dBm
6.6 t0 13.2 GHz —146 dBm —145 dBm —146 dBm —1B&d —149 dBm
13.2t0 20 GHz —144 dBm —142 dBm -143 dBm —14t0dB-146 dBm

a. DANL for zero span and swept is normalized io tways and for two reasons. DANL is measured irkelA RBW and
normalized to the narrowest available RBW, beclsaarrowest RBWs (1.0 to 1.8) are not usablsifprals below —110 dBm
but DANL can be a useful figure of merit for thdvet RBWs. (RBWs this small are usually best uséeHh mode, because
sweep rates are very slow in these bandwidths. RBi&coupling never selects these RBWs in swept rhedause of potential
errors at low signal levels.) The second norméibinais that DANL is measured with 10 dB input attation and normalized to
the 0 dB input attenuation case, because that ni2kBd. and third order intermodulation test conditsocongruent, allowing
accurate dynamic range estimation for the analygerause of these normalizations, this measureddlDis useful for
estimating instrument performance such as TOI tsen@nge and compression to noise range, butltioate sensitivity.

b. DANL for FFT measurements are useful for estingathe ultimate sensitivity of the analyzer fowlbevel signals. This
specification is verified with 0 dB input attenwatiand 1 Hz RBW. A limitation of this DANL speciéition is that some
instruments have a center-screen-only spuriousk@mominally —150 dBm, which can be avoided nying the analyzer a
few hertz away from the frequency of interest.

c. Specifications are shown for instruments witlied@umbers of MY43490000 or higher, or US43490606@igher. For

instruments with lower serial numbers, the speaifans are —140 dBm and the typical is =143 dBne {fansition between
these occurred around December 2003. Press SyStew, System to read out the serial number.
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Description Specifications Suppleme.ntal
Information
Displayed Average Input terminated, Sample or Average detector
Noise Level (DANL) * Averaging type = Log
Normalized to 0 dB input attenuation Nominal
Zero span & swept FFT Only Zero span &
Normalized “to 1 Hz Actual ° 1 Hz swept
20t0 30 C 0to55<C 20to30C O0to55 < (typical)
20 to 22.5 GHz —143 dBm —141 dBm —143 dBm —141 dB#146 dBm
22.5t0 26.8 GHz —140 dBm —138 dBm —140 dBm —138dB-144 dBm
26.8 t0 31.15 GHz —142 dBm —140 dBm —141 dBm -B%d —145dBm
31.151t0 35 GHz —134 dBm —132 dBm -133 dBm —131 dB#136 dBm
35to 38 GHz —129 dBm —127 dBm —129 dBm —127 dBm 32-dBm
38 to 44 GHz —131 dBm —129 dBm —131 dBm —128 dBm 34-dBm
44 t0 49 GHz —128 dBm —127 dBm —127 dBm —126 dBm 31-dBm
49 to 50 GHz —127 dBm —126 dBm —126 dBm —125 dBm 30-dBm

a. DANL for zero span and swept is normalized ip tways and for two reasons. DANL is measured irkelA RBW and
normalized to the narrowest available RBW, becdls@arrowest RBWs (1.0 to 1.8) are not usablsifprals below —110 dBm
but DANL can be a useful figure of merit for thévet RBWs. (RBWs this small are usually best usdeHn mode, because
sweep rates are very slow in these bandwidths. RBi&coupling never selects these RBWs in swept rhedause of potential
errors at low signal levels.) The second normébirais that DANL is measured with 10 dB input atiation and normalized to
the 0 dB input attenuation case, because that ni2kBd. and third order intermodulation test conditsocongruent, allowing
accurate dynamic range estimation for the analyecause of these normalizations, this measureddflDis useful for
estimating instrument performance such as TOI teen@nge and compression to noise range, butlthoite sensitivity.

b. DANL for FFT measurements are useful for estingathe ultimate sensitivity of the analyzer fowlbevel signals. This
specification is verified with 0 dB input attenuatiand 1 Hz RBW. A limitation of this DANL specifition is that some
instruments have a center-screen-only spuriousk@mominally —150 dBm, which can be avoided nying the analyzer a
few hertz away from the frequency of interest.
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Description Specifications Suppleme.ntal
Information
DANL (cont'd) Zero span & swept FFT Only Zero span &
Normalized “to 1 Hz Actual * 1 Hz swept
20t030 C 0to55<C 20t030C O0to55<T (typical)

Preamp Off

(Option 110 installed)
10 to 100 kHz —137 dBm —137 dBm —137 dBm —137 dBm141-dBm
100 kHz to 1 MHz —145 dBm —145 dBm —145 dBm —145dB —-150 dBm
1to 10 MHz —-150 dBm —150 dBm —150 dBm -150 dBm 5-dBm
10 MHz to 1.2 GHz —152 dBm —151 dBm —152 dBm —1Bind| —154 dBm
1.2t02.1 GHz —150 dBm —149 dBm —150 dBm —149 dBm153 dBm
2.1t0 3 GHz —149 dBm —147 dBm —149 dBm —147 dBm 52-dBm
310 6.6 GHz —150 dBm —149 dBm —150 dBm —149 dBm 52-dBm
6.6 to 13.2 GHz —144 dBm —143 dBm —144 dBm —143 dBm145 dBm
13.2t0 19 GHz —141 dBm —139 dBm —141 dBm —139 dBm144 dBm
19 to 22.5 GHz —141 dBm -139 dBm —141 dBm —139 dBm144 dBm
22.5t0 26.8 GHz —136 dBm —135 dBm —136 dBm -13mdB —-140 dBm
26.8 t0 31.15 GHz —139 dBm —137 dBm -139 dBm -Bhd -142 dBm
31.151t0 35 GHz -131 dBm —129 dBm —131 dBm —129 dBm132 dBm
35to0 38 GHz —125 dBm —123 dBm —125 dBm —123 dBm 27-dBm
38t0 41 GHz —127 dBm —125 dBm —127 dBm —125 dBm 28-dBm
41 to 44 GHz —127 dBm —125 dBm —127 dBm —125 dBm 28-dBm
44 to 45 GHz -124 dBm —122 dBm -124 dBm —122 dBm 28-dBm
45 to 49 GHz —124 dBm —122 dBm —124 dBm —122 dBm 25-dBm
49 to 50 GHz —124 dBm —122 dBm —124 dBm —122 dBm 25-dBm

a. DANL for FFT measurements are useful for esiimgathe ultimate sensitivity of the analyzer fowltevel signals. This
specification is verified with 0 dB input attenwatiand 1 Hz RBW. A limitation of this DANL speciéition is that some
instruments have a center-screen-only spuriousk@mominally —150 dBm, which can be avoided lying the analyzer a
few hertz away from the frequency of interest.
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Description Specifications Suppleme.ntal
Information
DANL (cont'd) Zero span & swept FFT Only Zero span &
Normalized “to 1 Hz Actual * 1 Hz swept
20t030 C 0to55<C 20t030C O0to55 < (typical)
Preamp OnQ@ption 1DS)
100 to 200 kHz —158 dBm —157 dBm —157 dBm -1B86d| —-162 dBm
200 to 500 kHz —158 dBm —157 dBm —157 dBm —1B&d| —-162 dBm
500 kHz to 1 MHz -161 dBm —160 dBm —160 dBm 8t8m | —165 dBm
1to 10 MHz —167 dBm —166 dBm —166 dBm —166 dBrn169 dBm
10 to 500 MHz -167 dBm -166 dBm -167 dBm -167 dBm| -169 dBm
0.5t0 1.2 GHz —166 dBm —-165 dBm -166 dBm -dBf | —168 dBm
1.2t02.1 GHz —165 dBm —164 dBm —165 dBm -dBB | —167 dBm
2.1t0 3.0 GHz —163 dBm -162 dBm -163 dBm -dBgh | —165 dBm

a. DANL for FFT measurements are useful for esfimgathe ultimate sensitivity of the analyzer fowltevel signals. This
specification is verified with 0 dB input attenwatiand 1 Hz RBW. A limitation of this DANL speciéition is that some
instruments have a center-screen-only spuriousk@mominally —150 dBm, which can be avoided nying the analyzer a
few hertz away from the frequency of interest.
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Description Specifications Suppleme.ntal
Information
DANL (cont'd) Zero span & swept FFT Only Zero span &
Normalized “to 1 Hz Actual * 1 Hz swept
20t030 C 0to55<C 20t030C O0to55 < (typical)

Preamp On

(Option 110)
10 to 50 MHz —148 dBm —147 dBm —148 dBm —147 dBm 58-dBm
50 to 500 MHz -153 dBm —152 dBm -153 dBm —152 dBml64-dBm
500 MHz to 1.2 GHz —165 dBm —164 dBm —165 dBm —dBMm | —-168 dBm
1.2t02.1 GHz —-165 dBm —164 dBm —165 dBm -164 dBr1L68 dBm
2.1t03GHz —165 dBm -164 dBm —165 dBm —164 dBm 67-dBm
310 6.6 GHz —165 dBm —-164 dBm —165 dBm —164 dBm 67-dBm
6.6 to 13.2 GHz -162 dBm —161 dBm -162 dBm —161 dB#165 dBm
13.2t0 19 GHz —-161 dBm —160 dBm —161 dBm —160 dB#163 dBm
19 to 22.5 GHz —-161 dBm -160 dBm -161 dBm —-160 dB#162 dBm
22.5t0 26.8 GHz —155 dBm —154 dBm —155 dBm —15hdB-160 dBm
26.8 t0 31.15 GHz —157 dBm —155 dBm —157 dBm -1Bmd —161 dBm
31.15t0 35 GHz —152 dBm —149 dBm —152 dBm —149 dB#156 dBm
35to 38 GHz —146 dBm —143 dBm —146 dBm —143 dBm 50-dBm
381041 GHz —146 dBm —143 dBm —146 dBm —143 dBm 50-dBm
41 to 44 GHz —146 dBm —143 dBm —146 dBm —143 dBm 50-dBm
44 to 45 GHz —143 dBm —139 dBm —143 dBm —139 dBm 50-dBm
45 to 49 GHz —143 dBm —139 dBm —143 dBm —139 dBm 46-dBm
49 to 50 GHz —140 dBm —136 dBm —140 dBm —136 dBm 45-dBm

a. DANL for FFT measurements are useful for esfimgathe ultimate sensitivity of the analyzer fowldevel signals. This
specification is verified with 0 dB input attenuatiand 1 Hz RBW. A limitation of this DANL specifition is that some

instruments have a center-screen-only spuriousk@mominally —150 dBm, which can be avoided nying the analyzer a

few hertz away from the frequency of interest.
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Description Specifications Supplemental Information

Display Range

Log Scale Ten divisions displayed;
0.1 to 1.0 dB/division in 0.1 dB steps, and
1 to 20 dB/division in 1 dB steps

Linear Scale Ten divisions

Marker Readout *
Log units resolution
Average Off, on-screen 0.01dB

Average On or remote 0.001 dB

Linear units resolution <1 % of signal level

a. Reference level and off-screen performance:rétegence level (RL) behavior differs from previauslyzers in a way that
makes PSA more flexible. In previous analyzers Rhecontrolled how the measurement was performedadisas how it was
displayed. Because the logarithmic amplifier inyimas analyzers had both range and resolutiondtioits, this behavior was
necessary for optimum measurement accuracy. Tlaitbmic amplifier in PSA, however, is implementiditally such that
the range and resolution greatly exceed otherimsnt limitations. Because of this, a PSA can mm&asurements largely
independent of the setting of the RL without commpising accuracy. Because the RL becomes a disptagtibn, not a
measurement function, a marker can read out rethaitsare off-screen, either above or below, wittemy change in accuracy.
The only exception to the independence of RL aedatty in which the measurement is performed igéninput attenuation
setting: When the input attenuation is set to ath®rules for the determination of the input aiteon include dependence on
the reference level. Because the input attenuagtting controls the tradeoff between large sitmedlaviors (third-order
intermodulation, compression, and display scalelifiy and small signal effects (noise), the measwnt results can change
with RL changes when the input attenuation isGetuto.
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Frequency Response

1.1.5 EA4443A, E4445A, E4440A

Description Specifications Supplemental Information
Frequency Response
10 dB input attenuation
Maximum error relative to 20 to 30°C 0 to 55°C Typical 20 to 30°C
reference condition (50 MH%) (at worst observed frequency)
3 Hzto 3.0 GHz +0.38 dB +0.58 dB +0.11 dB
3.0t0 6.6 GHY +1.50 dB +2.00 dB +0.6 dB
6.6 t0 13.2GHY +2.00 dB +250dB | +1.0dB
13.2 t0 22.0 GHZ +2.00 dB +250dB | +0.9dB
22.0 10 26.5 GHZ +2.50 dB +3.50 dB +1.3dB
Additional frequency response erj +[0.15 dB + (0.1 dB/MH=z FFT
FFT modé* width®)] to a max. of0.40 dB
Preamp On@ption 1DS),
100 kHz to 3.0 GHz +0.70 dB +0.80 dB +0.20 dB (nominal)
Preamp On@ption 110)
10 MHz to 3.0 GHz +0.20 dB (nominal)

. Specifications for frequencies > 3 GHz applysieeep rates < 100 MHz/ms.

. Preselector centering applied.

FFT frequency response errors are specifietivelto swept measurements.

This error need not be included in Absolute Aitade Accuracy error budgets when the differende/een the analyzer center
frequency and the signal frequency is withih5 % of the span.

e. An FFT width is given by the span divided by B#€el's/Span parameter.

aoop
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Description

Specifications

Supplemental Information

Frequency Response at
Attenuation # 10 dB

Atten = 20, 30 or 40 dB
10 MHz to 2.2 GHz
2.2to0 3 GHz

Atten = 0 dB
Preamp OnQ@ption 1DS)

Preamp OnQ@ption 110)
10 MHz to 3.05 GHz
3.0t0 6.6 GHz

6.6 t0 13.2 GHz

13.2t0 19 GHz

19 to0 26.5 GHz

Other attenuator settings

20 to 30°C
+0.53 dB
+0.69 dB

+0.70 dB

+1.0dB
+1.75dB
+3.0dB
+3.0dB
+4.0 dB

0 to 55°C
+0.68 dB
+0.84 dB

+0.80 dB

+1.9dB
+2.5dB
+3.5dB
+3.5dB
+4.5 dB

+0.35dB
+0.8 dB
+1.0dB
+1.2dB
+2.0dB

Nominally, same performance as
the 20, 30 and 40 dB settings

50

Chapter 1



Specifications Guide
PSA Series Core Spectrum Analyzer

1.1.6 E4447A, E4446A, E4448A

Description Specifications Supplemental Information

Frequency Response
10 dB input attenuation

Maximum error relative to referente 20 to 30°C 0to 55C Typical

condition (50 MHZ} (at worst observed frequency)
3 Hzto 3.0 GHz +0.38 dB +0.70 dB +0.15 dB

3.0t0 6.6 GHY +1.50 dB +2.00 dB +0.6 dB

6.6 t0 13.2 GHZ +2.00 dB +3.00 dB +1.0 dB

13.21t0 22.0 GHx +2.00 dB +2.50 dB +1.2 dB

22.0 to 26.8 GHx +2.50 dB +3.50 dB +1.3dB

26.8 to 31.15 GHz +1.75 dB +2.75 dB +0.6 dB

31.15 to 50.0 GHZz +2.50 dB +3.50 dB +1.0 dB

Additional frequency response err, +[0.15 dB + (0.1 dB/MHz FFT

FFT modé* width®)] to a max. 0f:0.40 dB

Preamp OnQ@ption 1DS),

100 kHz to 3.0 GHz +0.70 dB +0.80 dB +0.20 dB (nominal)

Preamp OnQ@ption 110)
10 MHz to 3 GHz +0.30 dB (nominal)

. Specifications for frequencies > 3 GHz applyseeep rates <100 MHz/ms.

. Preselector centering applied.

FFT frequency response errors are specifietivelto swept measurements.

This error need not be included in Absolute Aitade Accuracy error budgets when the differende/een the analyzer center
frequency and the signal frequency is withih5 % of the span.

e. An FFT width is given by the span divided by B#€l's/Span parameter.
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Description

Specifications

Supplemental Information

Frequency Response at
Attenuation # 10 dB

Atten = 20, 30 or 40 dB
10 MHz to 2.2 GHz
2.2t0 3 GHz

Atten =0 dB
Preamp OnQ@ption 1DS)

Preamp OnQ@ption 110)
10 MHz to 3.05 GHz
3.0t0 6.6 GHz
6.6 t0 13.2 GHz
13.2t0 19 GHz
19 to 26.5 GHz
26.5t0 31.15 GHz
31.15to 50 GHz

Other attenuator settings

20 to 30°C
+0.53 dB
+0.69 dB

+0.70 dB

+1.3dB
+2.5dB
+2.5dB
+3.0dB
4.0 dB
+3.0dB
+3.5dB

0 to 55°C
+0.68 dB
+0.84 dB

+0.80 dB

+2.0dB
+3.0dB
+3.5dB
+4.0 dB
4.5 dB
+3.5dB
+4.5dB

+0.5dB
+1.0dB
+1.2dB
+1.5dB
+2.0dB
+1.2dB
+1.6 dB

Nominally, same performance ;
the 20, 30 and 40 dB settings

AS
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Nominal Frequency Response

Nominal Frequency Response
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Description

Specifications

Supplemental Information

Input Attenuation Switching Uncertainty
Relative to 10 dB (reference setting)
Frequency Range
50 MHz (reference frequency)
Atten = 12 to 40 dB
Other settings 2 dB
Atten =0 dB
3 Hzto 3.0 GHz
3.0t013.2 GHz
13.2 to 26.8 GHz
26.8 to 50 GHz

+0.14 dB
+0.18 dB
+0.20 dB

+0.037 dB (typical)
+0.053 dB (typical)
+0.083 dB (typical)
+0.3 dB (nominal)
0.5 dB (nominal)
0.7 dB (nominal)
+1.0 dB (nominal)

Description

Specifications

Supplemental Information

Preamp (Option 1DS)*
Gain
Noise figure
10 MHz to 1.5 GHz
1.5t0 3.0 GHz

+28 dB (nominal)

6 dB (nominal)
7 dB (nominal)

a. The preamp follows the input attenuator, AD/Qming control, and 3 GHz low-pass filtering. fepedes the input mixer.
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1.1.7 EA4443A, E4445A, E4440A

Description

Specifications

Supplemental Information

Preamp (Option 110)*
Gain

10 MHz to 26.5 GHz

Noise figure
10 MHz to 30 MHz
30 MHz to 3 GHz
310 26.5 GHz

27 dB (nominal)

12.5 dB (nominal)
7.8 dB (nominal)
10.3 dB (nominal)

1.1.8 EA4447A, E4446A, E4448A

Description

Specifications

Supplemental Information

Preamp (Option 110)
Gain
10 MHz to 3.0 GHz
3.0t0 30.0 GHz
30.0 to 50.0 GHz
Noise figure
10 MHz to 30 MHz
30 MHz to 3 GHz
31030 GHz
30 to 50 GHz

28 dB (nominal)
27 dB (nominal)
24 dB (nominal)

12.5 dB (nominal)
7.8 dB (nominal)

10.3 dB (nominal)
21.8 dB (nominal)

a. The preamp follows the input attenuator, AD/0ing control, and 3 GHz low-pass filtering. tepedes the input mixer.
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Description Specifications Supplemental Information

Absolute Amplitude Accuracy

At 50 MHZ
20 to 30°C +0.24 dB +0.06 dB (typical)
0 to 55°C +0.28 dB

At all frequencie$

95 % Confidence Absolute
Amplitude Accuracy

0 to 3 GHz, Atten = 10 dB +0.24 dB
0to 2.2 GHz, Atten = 10, +0.26 dB
20, 30 or 40 dB
Amplitude Reference Accuracy +0.05 dB (nominal)
Preamp Oh(Option 1DS) +(0.36 dB+ frequency responge}(0.09 dB + frequency response)
(typical)
Preamp Onh(Option 110) +(0.40 dB+ frequency responge}(0.15 dB + frequency response)
(typical)

20 to 30°C +(0.24 dB+ frequency responge}(0.06 dB + frequency response)
(typical)
0 to 55°C +(0.28 dB+ frequency responge)

Wide range of signal levels,
RBWs, RLs, etc.

Absolute amplitude accuracy is the total okatblitude measurement errors, and applies ovebtioeving subset of settings
and conditions: 10 HZ RBW <1 MHz; Input signat-10 to—50 dBm; Input attenuation 10 dB; span <5 MHz (nornaulitional
error for spare 5 MHz is 0.02 dB); all settings autocoupled exopto Swp Time = Accy; combinations of low signaléé and
wide RBW use VBW&30 kHz to reduce noise.

This absolute amplitude accuracy specificationudes the sum of the following individual specifioats under the conditions
listed above: Scale Fidelity, Reference Level Aacyr Display Scale Switching Uncertainty, Resolit8andwidth Switching
Uncertainty, 50 MHz Amplitude Reference Accuracyd #me accuracy with which the instrument alignsriternal gains to the
50 MHz Amplitude Reference.

Absolute Amplitude Accuracy for a wide rangesimginal and measurement settings, with 95 % condieleior the attenuation
settings and frequency ranges shown. The wide rahgettings of RBW, signal level, VBW, referenegdl and display scale
are discussed in footnote a. The value given ispeed from the observations of a statistically gigant number of
instruments. The computation includes the root-sgumring of these terms: the absolute amplituderacg observed at 50
MHz at 44 quasi-random combinations of settingssagdal levels, the frequency response relativedt¥biz at 102
quasi=random test frequencies, the attenuatiorcking uncertainty relative to 10 dB at 50 MHz, anel ineasurement
uncertainties of these observations. To that raot-squaring result is added the environmental &ffet20 to 30 °C variation.
The 98" percentiles are determined with 95 % confidence.

Same settings as footnote b, except that timalsigvel at the preamp input+40 to—80 dBm. Total power at preamp (dBm) =
total power at input (dBm) minus input attenuat{dB). For frequencies from 100 kHz to 3 GHz.
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RF Input VSWR
1.1.9 E4443A, E4445A, E4440A

Description

Specifications

Supplemental Information

RF Input VSWR

at tuned frequency
10 dB attenuation, 50 MHz
> 8 dB input attenuation
50 MHz to 3 GHz
31018 GHz
18 to 26.5 GHz
2 to 6 dB input attenuation
50 MHz to 3 GHz
310 26.5 GHz
0 dB input attenuation
50 MHz to 26.5 GHz
Preamp OnQ@ption 1DS)
50 MHz to 3 GHz
> 10 dB input attenuation
< 10 dB input attenuation
Preamp OnQ@ption 110)

0 dB input attenuation
200 MHz to 6.6 GHz
6.6 to 26.5 GHz

> 10 dB input attenuation
200 MHz to 6.6 GHz
6.6 to 13.2 GHz
13.21019.2 GHz
19.2 to 26.5 GHz

Alignments running

Nominal
1.07:1

<1.2:1
<l.6:1
<1.9:1

<l.6:1
<1.9:1

<1.9:1

<1l.2:1
<15:1

<1.5:1
<1.9:1

<1.4:1
<1.7:1
<1.5:1
<181
Open input
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1.1.10 E4447A, E4446A, E4448A

Description

Specifications

Supplemental Information

RF Input VSWR

at tuned frequency
10 dB attenuation, 50 MHz
> 8 dB inputattenuation
50 MHz to 3 GHz
31018 GHz
18 to 26.5 GHz
26.5 t0 50.0 GHz
2 to 6 dB input attenuation
50 MHz to 3 GHz
3t018 GHz
18 to 26.5 GHz
26.5 t0 50.0 GHz
0 dB input attenuation
50 MHz to 3 GHz
310 18 GHz
18 to 26.5 GHz
26.5 t0 50.0 GHz
Preamp OnQ@ption 1DS)
50 MHz to 3 GHz
> 10 dB input attenuation
< 10 dB input attenuation
Preamp OnQ@ption 110)

0 dB input attenuation
200 MHz to 6.6 GHz
6.6 to 13.2 GHz
13.2t0 31 GHz
31to 41 GHz
41 to 50 GHz

Nominal

<1.03:1

<1.13:1
<1271
<1371
<1.57:1

<1.29:1

<1.75:1
<1681

<1.94:1

<1.48:1

<2.55:1
<2.90:1

<2.12:1

<1.13:1
<1.30:1

<1.4:1
<1.7:1
<1l6:1
<201
<1.9:1
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Description

Specifications

Supplemental Information

10 dB input attenuation
200 MHz to 6.6 GHz
6.6 t0 13.2 GHz
13.2t0 31 GHz
31to 41 GHz
41 to 50 GHz

> 10 dB input attenuation
200 MHz to 6.6 GHz
6.6 t0 13.2 GHz
13.2t0 19.2 GHz
19.2to 31 GHz
31to 50 GHz

Internal 50 MHz calibrator is On
Alignments running

<1.3:1
<151
<1l.4:1
<1.8:1
<1.7:1

<1.2:1
<1l.4:1
<131
<1.5:1
<1.7:1

Open input
Open input
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Description Specifications Supplemental Information

Resolution Bandwidth Switching Uncertainty
relative to reference BW of 30 kHz

1.0 Hz to 1.0 MHz RBW +0.03 dB
1.1 MHz to 3 MHz RBW +0.05 dB
Manually selected wide RBWs:
4,5,6, 8 MHz +1.0dB
Description Specifications Supplemental Information

Reference Level °

Range

Log Units -170 to +30 dBm, in 0.01 dB steps
Linear Units 707 pV to 7.07 V, in 0.1 % steps
Accuracy 0dB

a. RBW switching is specified and tested in themafice condition=25 dBm signal input and 10 dB input attenuationhigher
input levels, changing RBW may cause a larger chamgesult than that specified, because the disgtale fidelity can be
slightly different for different RBWs. These RBWffgirences in scale fidelity are nominally withi0.01 dB in all RBWs even
for signals as large a0 dBm at the input mixer.

b. Reference level and off-screen performance:réfezence level (RL) behavior differs from previamalyzers in a way that
makes PSA more flexible. In previous analyzers Rhecontrolled how the measurement was performededisas how it was
displayed. Because the logarithmic amplifier inyavas analyzers had both range and resolutiondtioits, this behavior was
necessary for optimum measurement accuracy. Thaitbgic amplifier in PSA, however, is implementiditally such that
the range and resolution greatly exceed othenimsnt limitations. Because of this, a PSA can nm&asurements largely
independent of the setting of the RL without commpiging accuracy. Because the RL becomes a disptagtibn, not a
measurement function, a marker can read out rethaitsare off-screen, either above or below, wittemy change in accuracy.
The only exception to the independence of RL aedatAy in which the measurement is performed igéninput attenuation
setting: When the input attenuation is set to athrules for the determination of the input attgion include dependence on
the reference level. Because the input attenuagtiing controls the tradeoff between large sigpadlaviors (third-order
intermodulation, compression, and display scalelifi) and small signal effects (noise), the measwnt results can change
with RL changes when the input attenuation is cetito.

c. Because reference level affects only the displaythe measurement, it causes no additionat ermrmeasurement results from
trace data or markers.
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Description Specifications Supplemental Information

Display Scale Switching Uncertainty
Switching between Linear and Log 0dB
Log Scale Switching 0dB

Display Scale Fidelity

Log-Linear Fidelity (relative to the
reference condition 0f25 dBm input
through the 10 dB attenuation, or
—-35 dBm at the input mixer)

bcde

a.

Because Log/Lin and Log Scale Switching affedy the display, not the measurement, they caussdddional error in
measurement results from trace data or markers.

. Supplemental information: The amplitude detectinearity specification applies at all levels d&l-10 dBm at the input mixer;

however, noise will reduce the accuracy of low leweasurements. The amplitude error due to noidetermined by the
signal-to-noise ratio, S/N. If the S/N is large (@ or better), the amplitude error due to noise lva estimated from the
equation below, given for the 3-sigma (three stechdaviations) level.

30 = 3(200B)log (1 + 10-((S/N+3dB)/20dB),
The errors due to S/N ratio can be further reddmeaveraging results. For large S/N (20 dB or bgtthe 3sigma level can be
reduced proportional to the square root of the remolb averages taken.

Display scale fidelity and resolution bandwidthitching uncertainty interact slightly. See thetfmte for RBW switching.
RBW switching applies at only one level on the sdalelity curve, but scale fidelity applies fot RBWs.

Scale fidelity is warranted with ADC dither tedhon. Turning on ADC dither nominally increasesNRA The nominal increase
is highest with the preamp off in the lowest-DANEduency range, under 1.2 GHz, where the nomicatase is 2.5dB. Other
ranges and the preamp-on case will show lower asg®in DANL. Turning off ADC dither nominally degles low-level
(signal levels below60 dBm at the input mixer level) scale fidelity @y dB.

Reference level and off-screen performanceré&feence level (RL) behavior differs from previamalyzers in a way that
makes PSA more flexible. In previous analyzers Rhecontrolled how the measurement was performedadisas how it was
displayed. Because the logarithmic amplifier inyimas analyzers had both range and resolutiondtioits, this behavior was
necessary for optimum measurement accuracy. Tlaitbmic amplifier in PSA, however, is implementiditally such that
the range and resolution greatly exceed otherimsnt limitations. Because of this, a PSA can mm&asurements largely
independent of the setting of the RL without conmpising accuracy. Because the RL becomes a disptagtibn, not a
measurement function, a marker can read out reiatsre off-screen, either above or below, wittemy change in accuracy.
The only exception to the independence of RL aedatty in which the measurement is performed ibéninput attenuator
setting: When the input attenuator is set to atyules for the determination of the input attian include dependence on
the reference level. Because the input attenuagtting controls the tradeoff between large sitpedlaviors (third-order
intermodulation, compression, and display scalelifi) and small signal effects (noise), the measwnt results can change
with RL changes when the input attenuation is Getuto.
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Input mixer level®

<-20dBm
<-10 dBm

Relative Fidelity
Equation for error+ A +
((B1+B2)xAP)to a
maximum of (C1 + C2))

Level of larger signal
-20 dBm < ML <-12 dBm
-29 dBm < ML< -20 dBm
Noise < ML< -29 dBm
RBW
=10 kHz
<2 kHz
others (RBW in Hz)

Linearity

+0.07 dB
+0.13 dB

A
0.011 dB
0.011 dB
0.001 dB

B2

0.000
0.0035

7/IRBW

Bl C1
0.007 0.08 dE
0.0015 0.04 dH
0.001 0.04 dE
C2

0.000 dB

0.038 dB

76 dB/RBW

a. Mixer level = Input Level - Input Attenuator

b. The relative fidelity is the error in the measlidifference between two signal levels. It ismaléin many cases that it cannot
be verified without being dominated by measurenuegertainty of the verification. Because of thisifigation difficulty, this
specification gives nominal performance, basedwnbrers that are as conservatively determined & theed in warranted
specifications. We will consider one example oftise of the error equation to compute the nomiagbpmance.

Example: the accuracy of the relative level ofdeband around60 dBm, with a carrier at5 dBm, using attenuator = 10 dB

and RBW = 3 kHz.

Because the larger signaH§ dBm with 10 dB attenuation, the mixer level, MEfided to be input power minus input
attenuation, is-15 dBm. The line for this mixer level shows A =D10dB, B1 = 0.007 and C1 = 0.08 dB. Because the RBW
neither 10 kHz and over, nor 2 kHz and under, patara B2 and C2 are determined by formulas. B23800, or 0.00233. C2
is 76 dB/3000, or 0.025 dB. With these values lfierparameters, the equation becoms011 dB+ (0.0093x AP to a
maximum of 0.105 dBWP is (5 - (—60)) or 55 dB. Therefore, the maximum error in plogver ratio is 0.116 dB.
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Special Circumstances Relative Fidélity | +(0.009 dB +
0.003 dB per 1@B
step)

FFT, Span = 40 kHz, dither On,
ML <-28 dBm

a. Under very specific conditions, the PSA is wated to have exceptional relative scale fidelitye Bnalysis frequency must be

in Band 0. Sweep Type must be FFT with “FFTs/Spset'to 1, dither must be on, and the input attemuatst be set so that

the ML (mixer level, given by Input Level — Atteni@t) does not exceee28 dBm. The span must be 40 kHz; wider spans will
cause lower throughput, and narrower spans may pawer fidelity. RBW of 75 Hz or lower is recomnaenl. Average Type =
Log improves the isolation of the measurement ftbeneffects of noise. Further recommendations é¢bieing this fidelity are:

1) Detector = Sample 2) Signal to be CW 3) Analyaed signal source to have their reference freqaemocked together 4)
Analyzer center frequency = signal frequency + 2B@®%) Sweep points = 401 6) Trace averaging of,aM@rages.

b. “Step” in this specification refers to the difface between two relative measurements, suchgit be experienced by stepping
a stepped attenuator. Therefore, the relativeifidatcuracy is computed by adding the uncertdimtyeach full or partial 10 dB

step to the other uncertainty term. For examplthaftwo levels whose relative level is to be dateed differ by 15 dB;
consider that to be a difference of two 10 dB st@&pe relative accuracy specification would#§@.009 + %(0.003)) or

+0.015 dB.
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Display Scale Fidelity

Scale Fidelity (Nominal)

02

01
o
z
= 00
©
=
-

0.1

0.2

-0.25

100 -90 -80 -70 -60 50 -40 30 20 10 -0
Input Mixer Level (dBm)
ee813a
Description Specifications Supplemental Information
Available Detectors Normal, Peak, Sample, Negat

Peak, Log Power Average, RN
Average, Voltage Average

EMI Detectors
CISPR Peak, Quasi-Peak,Average
MIL-STD Peak
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EMI Average Detector Used for CISPR-compliant
average measurements and, with 1
MHz RBW, for frequencies above
1 GHz

Default Average Type Voltage All filtering is doo@ the linear
(voltage) scale even when the
display scale is log.

Default VBW 1 Hz
Description Specifications Supplemental Information
Quasi-Peak Detector Used with CISPR-compliant
RBWs, for frequencies 1 GHz
Absolute Amplitude Accuracy for Meets CISPR standarts

reference spectral intensities

Relative amplitude accuracy versus p| Meets CISPR standarts
repetition rate

Quasi-Peak to average response ratig Meets CISPRaUS
Dynamic range

Pulse repetition rates20 Hz Nominally meets CISPR
standard$
Pulse repetition rates10 Hz Does not meet CISPR standards in

some cases with DC pulse
excitation; see following table.

a. CISPR 16-1 (2002-10)
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Specifications

Supplemental Information

Quasi-Peak Relative Response
Band A (9 to 150 kHz)

Pulse Repetition
Frequency

100 Hz
60 Hz
25 Hz
10 Hz
5Hz
2Hz
1Hz
Isolated

CISPR Standard
Response

+4+1 dB
+3+1 dB
Reference
-4+1dB
-7.5£1.5dB
-13+2 dB
-17+2 dB
-19+2 dB

Band B (150 kHz to 30 MHz)

Pulse Repetition
Frequency

1000 Hz
100 Hz
20 Hz
10 Hz
2Hz
1Hz
Isolated

CISPR Standard
Response

+4.5+1 dB

Reference
—6.5+1 dB

-10+1.5dB
-20.5+2 dB
-22.5+2 dB
—23.5+2 dB

Bands C and D(30 to 1000 MHz)

Pulse Repetition

CISPR Standard

Response to RF pulses of
standard spectral intensity but
limited peak power (-10 dBm at
input mixer)

+4+1 dB
+3+1 dB
Reference
—4+1 dB
-7.5:1.5dB
-13+2 dB
-17+2 dB
-19+2 dB

Response to RF pulses of
standard spectral intensity but
limited peak power (-10 dBm at
input mixer)

+4.5+1 dB
Reference
—6.5+1 dB
-10t1.5dB
-20.5t2 dB
-22.5t2 dB
-23.5t2 dB

Response to RF pulses of
standard spectral intensity but
limited peak power (-10 dBm at

200 Hz RBW

Nominal response to CISPR
standard (DC) pulses

+3.7 dB
+2.7 dB
Reference
-4.0 dB
-7.9dB
-13.0dB
-15.6 dB
-16.3dB

9 kHz RBW

Nominal response to CISPR
standard (DC) pulses

+4.3 dB
Reference
—6.6 dB
-10.5dB
-16.6 dB
-16.8 dB
-17.0dB
120 kHz RBW

Nominal response to CISPR

Frequency Response input mixer) standard (DC) pulses
1000 Hz +8+1 dB +8+1 dB +7.4 dB
100 Hz Reference Reference Reference
20 Hz -9+1 dB -9+1 dB -8.4 dB
10 Hz -14+1.5dB -14+1.5 dB -11.3dB
2 Hz -26+2 dB —26+2 dB -12.3dB
1Hz -28.5+2 dB -28.5t2 dB -12.3dB
Isolated -31.5+2 dB -31.5t2 dB -12.3dB
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General Spurious Responses

Mixer Levef = -40 dBm
100 Hz< f < 10 MHz from carrier
f>10 MHz from carrier

<73 + 20 log N) dB&
€80 + 20 log N) dB&

(-90 + 20 log N) dB2(typical)

Description Specifications S|Lrj1rf)§r|§1r2§2:]al
Second Harmonic Distortion Ili/lek(/zlra Distortion SHI® [(),;f)tmc;% (noSr:'ilnal)
Source Frequency
10 to 460 MHz -40 dBm -82 dBc +42 dBm
460 to 1.18 GHz -40 dBm -92 dBc +52 dBm
1.18t0 1.5 GHz -40 dBm -82 dBc +42 dBm
1.5t0 2.0 GHz -10 dBm -90 dBc +80 dBm
2.0t0 3.25 GHz
E4443A, E4445A, E4440A -10 dBm -100 dBc +90 dBm
E4447A, E4446A, E4448A -10 dBm -94 dBc +84 dBm
3.2510 13.25 GHz
E4443A, E4445A, E4440A -10 dBm -100 dBc +90 dBm
E4447A, E4446A, E4448A -10 dBm -96 dBc +86 dBm
13.25t0 25.0 GHz
E4443A, E4445A, E4440A N/A
E4447A, E4446A, E4448A -10 dBm -100 dBc +90 dBm
Preamp On(Option 1DY) Preamp
Level
10 MHz to 1.5 GHz -45 dBm -60 dBc +15 dBm
Preamp On(Option 110) Preamp
Level
10 MHz to 25 GHz -45 dBm -45 dBc +10 dBm

a. Mixer level = Input Level — Input Attenuation

b. N = LO mixing harmonic

c. SHI = second harmonic intercept. The SHI is igilbg the mixer power in dBm minus the second haimdistortion level
relative to the mixer tone in dBc. The measurengntade with a —11 dBm tone at the input mixer.

o

Preamp level = Input Level — Input Attenuation.
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Third Order Intermodulation Distortion

1.1.11 E4443A, E4445A, E4440A

Description Specifications Supplemental Information
Third Order Verification conditiond
Intermodulation Distortion
Tone separation >15 kHz
Sweep typeaot set to FFT
Distortion” TOI® TOI (typical)

20 to 30°C Two —30 dBm tones

10 to 100 MHz -88 dBc +14 dBm +17 dBm
100 to 400 MHz -90 dBc +15 dBm +18 dBm
400 MHz to 1.7 GHz -92 dBc +16 dBm +19 dBm
1.7t0 2.7 GHz -94 dBc +17 dBm +19 dBm
2.71t0 3 GHz -94 dBc +17 dBm +20 dBm
3106 GHz -90 dBc +15 dBm +18 dBm

6 to 16 GHz -76 dBc +8 dBm +11 dBm
16 to 26.5 GHz -84 dBc +12 dBm +14 dBm

0 to 55°C

10 to 100 MHz -86 dBc +13 dBm +17 dBm
100 to 400 MHz -86 dBc +13 dBm +17 dBm
400 MHz to 2.7 GHz -90 dBc +15 dBm +18 dBm
2.71t0 3 GHz -90 dBc +15 dBm +18 dBm
310 6 GHz -90 dBc +15 dBm +18 dBm

6 to 16 GHz 74 dBc +7 dBm +10 dBm
16 t0 26.5 GHz -82 dBc +11 dBm +13 dBm

a. TOl is verified with two tones, each at —18 dBinthe mixer, spaced by 100 kHz.

b. Distortion for two tones that are each at —3@ndB computed from TOI.

c. TOI = third order intercept. The TOI is giventtye mixer tone level (in dBm) minus (distortioniZhere distortion is the
relative level of the distortion tones in dBc.
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Preamp On(Option 1DS)

10 to 500 MHz
500 MHz to 3 GHz
Preamp On(Option 110)

10 MHz to 3 GHz
310 6.6 GHz

6.6 to 13.2 GHz
13.21t0 19 GHz
19 to 26.5 GHz

Verification condition$
TOI (nominal)
-15dBm

-13 dBm

Verification condition$
TOI (nominal)
-15dBm

-21dBm

-23dBm

- 23 dBm

- 25dBm

a. TOl is verified with two tones each at —45 dBntha preamp, spaced by 100 kHz.
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1.1.12 E4447A, E4446A, E4448A

Description

Specifications

Supplemental Information

Third Order

Intermodulation Distortion
Tone separation >15 kHz
Sweep typeaot set to FFT

20 to 30°C
10 to 100 MHz
100 to 400 MHz
400 MHz to 1.7 GHz
1.7t0 2.7 GHz
2.7t0 3 GHz
3to 6 GHz
6 to 16 GHz
16 to 26.5 GHz
26.5 to 50.0 GHz
0to 55°C
10 to 100 MHz
100 to 400 MHz
400 MHz to 1.7 GHz
1.7t0 2.7 GHz
2.7t0 3 GHz
3to6 GHz
6 to 16 GHz
16 to 26.5 GHz
26.5 to 50.0 GHz

Distortion”
Two —30 dBm tones

-90 dBc
-92 dBc
-94 dBc
-96 dBc
-96 dBc
-92 dBc
-84 dBc
-84 dBc

-88 dBc
-91 dBc
-92 dBc
-94 dBc
-93 dBc
-92 dBc
-84 dBc
-84 dBc

TOI®

+15 dBm
+16 dBm
+17 dBm
+18 dBm
+18 dBm
+16 dBm
+12 dBm
+12 dBm

+14 dBm
+15.5 dBm
+16 dBm
+17 dBm
+16.5 dBm
+16 dBm
+12 dBm
+12 dBm

Verification condition8

TOI (typical)

+20 dBm
+21 dBm
+20 dBm
+21 dBm
+21 dBm
+21 dBm
+15 dBm
+16 dBm
+12.5 dBm (nominal)

+19 dBm
+20 dBm
+19.5 dBm
+20 dBm
+20.5 dBm
+21 dBm
+14 dBm
+15 dBm
+12.5 dBm (nominal)

a. TOl is verified with two tones, each at —18 dBinthe mixer, spaced by 100 kHz.

b. Distortion for two tones that are each at —3@ndB computed from TOI.

c. TOI = third order intercept. The TOl is giventte mixer tone level (in dBm) minus (distortioniZhere distortion is the
relative level of the distortion tones in dBc.
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Preamp On(Option 1DS)

10 to 500 MHz
500 MHz to 3 GHz
Preamp On(Option 110)

10 MHz to 3 GHz
310 6.6 GHz

6.6 to 13.2 GHz
13.21t0 19 GHz
19 to 26.5 GHz

Verification condition$
TOI (nominal)

-15 dBm

-13 dBm

Verification condition%
TOI (nominal)
-15dBm

—-21dBm

- 23 dBm

-23dBm

-25dBm

a. TOl is verified with two tones each at —45 dBrthe preamp, spaced by 100 kHz.
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Other Input Related Spurious

Image Responses
10 MHz to 26.8 GHz
26.8 to 50 GHz

Multiples and Out-of-band Responses
10 MHz to 26.8 GHz
26.8 to 50 GHz
Residual Responses
200 kHz to 6.6 GHz
6.6 t0 26.8 GHz
26.8 to 50 GHz

Mixer Level?

-10 dBm
-30 dBm

-10 dBm
-30 dBm

Distortion

-80 dBc
-60 dBc

-80 dBc
-55 dBc

-100 dBm

-100 dBm (nominal)
-90 dBm (nominal)

a. Mixer Level = Input Level — Input Attenuation.
b. Input terminated, O dB input attenuation.
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Dynamic Range

1.1.13 E4443A, E4445A, E4440A

Nominal Dynamic Range

DANL and distortion relative to
mixer level (dB)

Nominal Dynamic Range
Band O

........... = DANL (1 Hz RBW) .
= == Second Harmonic Distortion

= = = Third Order Distortion

IA 1 1 1 1
o © »® N b
& o O o o

Mixer Level (dBm)

ee88a

DANL and distortion relative to

mixer level (dB)

Nominal Dynamic Range
Bands 1 to 4

—— DANL (1 Hz RBW)
= = Second Harmonic Distortion
= = = Third Order Distortion

-100

-110

-1201

-130

Mixer Level (dBm)

ee87a
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1.1.14 E4447A, E4446A, E4448A: Bands 04

Dynamic Range

Dynamic Range
For second- and third-order distortion
Band 0
3Hzto3GHz
-40
D
v -50
n
a -
m 60 e 7
¢ 70 o, /
l; &3 4
n 80 L /
e g‘,/
90 =7
8  -100 ,9*"// 9]
c cc‘\*"
-110 / /
/
-120 /
80 70 60 50 40 -30 -20 -10
Mixer Level (dBm)
{Input level minus attenuator setting)
Dynamic Range
For second- and third-order distortion
Band 1to 4
3 Hzto 26.5 GHz
p =40
Y 50 o)
m  -60 X;"% 5;
tI: -70 \\x‘i%‘ - ""f‘\ 7
fa) &, P =5
) ”’2) it Q? ™
R -80 %\\Q\DQ;, k ;Qy/’f‘f
a 7% NG 7 /Qs
n -90 %\K%\ /é: r ‘(;:' ’@n‘:ﬂ
g “e, s
e EXN WV
-100 N YDk
5 -110 NI E s
B ~ iy o e
c -120 // gag?
-80 -70 -60 -50 -40 -30 -20 -10
Mixer Level (dBm)
{Input level minus attenuator setting)
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1.1.15 E4447A, E4446A, E4448A: Bands 5-6

Dynamic Range

6=303<0

oI A

oma

-100
-110

Dynamic Range
For second- and third-order distortion
Bands 5 and 6
Nominal Specifications
26.5 GHz to 50 GHz

TOIS +12.5(dBm

A
//t@'
y
4
“J
.&e' “962
P&
v ¥y
N
>
M
v -

N
%, \‘S % 7/
3 7\
'&o‘z’ = N [ 'I
> | N
>, EN \
4 <5

AN
¥ A _
”‘%%\ ;Xk SOl = +90|dBm

[}
DAV

-90 -80 -7'9' -0 -50 40 -30 -20 -10

ixer Level {dBm)
{Input level minus attenuator setting)
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Power Suite Measurements

Description

Specifications

Supplemental Information

Channel Power
Amplitude Accuracy

Radio Std = 3GPP W-CDMA, or 1S-95

Absolute Power Accuracy
20 to 30°C
Mixer level' < 20 dBm

+0.68 dB

Absolute Amplitude Accuraéy
Power Bandwidth Accurady

+0.18 dB (typical)

Description

Specifications

Supplemental Information

Occupied Bandwidth
Frequency Accuracy

+(Span/600) (nominal

See Amplitude section.
See Frequency section.
Expressed in dB.

oo oo

Mixer level is the input power minus the inputatiation.
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Description Specifications Supplemental Information

Adjacent Channel Power (ACP)
Radio Std = None

Accuracy of ACP Ratio (dBc) Display Scale Fidelit§
Accuracy of ACP Absolute Power Absolute Amplitude Accurady+
(dBm or dBm/Hz) Power Bandwidth Accuracy/
Accuracy of Carrier Power (dBm), or Absolute Amplitude Accurac§+
Carrier Power PSD (dBm/Hz) Power Bandwidth Accuracy

Passband width -3dB

a.

Ppooo

The effect of scale fidelity on the ratio of twowers is called the relative scale fidelity. Boale fidelity specified in the
Amplitude section is an absolute scale fidelityhwiB5 dBm at the input mixer as the reference poihe felative scale fidelity
is nominally only 0.01 dB larger than the absoktale fidelity.

. See Amplitude section.

See Frequency section.

Expressed in decibels.

An ACP measurement measures the power in adjelsannels. The shape of the response versus fregoé those adjacent
channels is occasionally critical. One parametéhefshape is its 3 dB bandwidth. When the bandw(ctlled the Ref BW) of
the adjacent channel is set, it is the 3 dB baniwiitat is set. The passband response is givenebganvolution of two
functions: a rectangle of width equal to Ref BW #&mel power response versus frequency of the RBif fiised. Measurements
and specifications of analog radio ACPs are ofteseld on defined bandwidths of measuring receigedthese are defined by
their—6 dB widths, not thei+3 dB widths. To achieve a passband whegelB width is x, set the Ref BW to be

x—0.572x RBW .
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Description Specifications Supplemental Information

Adjacent Channel Power (ACP)
(ACPR; ACLRY

Radio Std = 3GPP W-CDMA
Minimum power at RF Input —36 dBm (nominal)

a. Most versions of adjacent channel power measumsnise negative numbers, in units of dBc, to reféhe power in an
adjacent channel relative to the power in a maanakl, in accordance with ITU standards. The statsdar W-CDMA
analysis include ACLR, a positive number represieimiadB units. In order to be consistent with otkieids of ACP
measurements, this measurement and its specifisatidl use negative dBc results, and refer to tlasmCPR, instead of

positive dB results referred to as ACLR. The ACLd de determined from the ACPR reported by memalgnsing the sign.
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Description Specifications Supplemental Information

Adjacent Channel Power (ACP)

ACPR Accurac§ RRC weighted, 3.84 MHz noise

Radio Offset Freq bandwidth, method = IBW or Fdst

MS (UE) 5 MHz +0.12 dB At ACPR range of —30 to —36 dBc with
optimum mixer levél

MS (UE) 10 MHz +0.17 dB At ACPR range of —40 to —46 dBc with
optimum mixer levél

BTS 5 MHz +0.22 dB At ACPR range of —42 to —48 dBc with
optimum mixer level

BTS 10 MHz +0.22 dB At ACPR range of —47 to —53 dBc with
optimum mixer levél

BTS 5 MHz +0.17 dB At -48 dBc non-coherent ACPR

a.

The accuracy of the Adjacent Channel Power Rudti@epend on the mixer drive level and whether tlistortion products
from the analyzer are coherent with those in th&'UThese specifications apply even in the worse @mdition of coherent
analyzer and UUT distortion products. For ACPR Iewther than those in this specifications taliie,dptimum mixer drive
level for accuracy is approximatei37 dBm - (ACPR/3), where the ACPR is given in (riegg decibels.

. The Fast method has a slight decrease in agcuranly one case: for BTS measurements at 5 Mifsegfthe accuracy

degrades by0.01 dB relative to the accuracy shown in thiseabl

To meet this specified accuracy when measuriolgile station (MS) or user equipment (UE) withinB af the required-33

dBc ACPR, the mixer level (ML) must be optimized &ucuracy. This optimum mixer level+26dBm, so the input attenuation
must be set as close as possible to the averagepower - €26 dBm). For example, if the average input poweiGisiBm, set
the attenuation to 20 dB. This specification appf@ the normal 3.5 dB peak-to-average ratio sihgle code. Note that if the
mixer level is set to optimize dynamic range indtehaccuracy, accuracy errors are nominally dalible

ACPR accuracy at 10 MHz offset is warranted wihennput attenuator is set to give an average mexel of-14 dBm.

In order to meet this specified accuracy, theemievel must be optimized for accuracy when meagwnode B Base

Transmission Station (BTS) within 3 dB of the reqdi~45 dBc ACPR. This optimum mixer level4+22 dBm, so the input

attenuation must be set as close as possible ®vtrage input power =22 dBm). For example, if the average input power is
-6 dBm, set the attenuation to 16 dB. This spedificaapplies for the normal 10 dB peak-to-averag®r(at 0.01 %
probability) for Test Model 1. Note that, if the raidevel is set to optimize dynamic range instefaacouracy, accuracy errors
are nominally doubled.

Accuracy can be excellent even at low ACPR Ieassuming that the user sets the mixer level tim@e the dynamic range,
and assuming that the analyzer and UUT distorttwasncoherent. When the errors from the UUT aedbtialyzer are
incoherent, optimizing dynamic range is equivatenninimizing the contribution of analyzer noisedatistortion to accuracy,
though the higher mixer level increases the disptafe fidelity errors. This incoherent additiose&a commonly used in the
industry and can be useful for comparison of anslgguipment, but this incoherent addition modehigly justified.
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Description

Specifications

Supplemental Information

Adjacent Channel Power (ACP)

Dynamic Range

Noise Offset Freq Method
Correction
off 5 MHz IBW
off 5 MHz Fast
off 10 MHz either
on 5 MHz either
on 10 MHz either

RRC Weighting Accurady

White noise in Adjacent Channel
TOl-induced spectrum

rms CW error

RRC weighted, 3.84 MHz noise bantiwid

—74.5 dB (typicah®

—73 dB (typical}®
—82 dB (typicdl}
—81 dB (typicdl)

-88 dB (typicalj®

0.00 dB nominal
0.004 dB nominal
0.023 dB nominal

a. Agilent measures 100 % of PSAs for dynamic rangkee factory production process. This measurémezguires a near-ideal
signal, which is impractical for field and custonuse. Because field verification is impractical,ilagt only gives a typical
result. More than 80 % of prototype PSAs met thipitial" specification; the factory test line lint set commensurate with an

on-going 80 % vyield to this typical.

The ACPR dynamic range is verified only at 2 GHheve Agilent has the near-perfect signal availabhe dynamic range is

specified for the optimum mixer drive level, whishdifferent in different instruments and differeanditions. The test signal is

a 1 DPCH signal.

The ACPR dynamic range is the observed range.typisal specification includes no measurement uagey.
b. The optimum mixer drive level will be approxiragt—12 dBm.
c. The optimum mixer drive level will be approxiralgt—-15 dBm.
d. 3GPP requires the use of a root-raised-codiee fin evaluating the ACLR of a device. The accyraf the passband shape of

the filter is not specified in standards, nor iy arethod of evaluating that accuracy. This footriiseusses the performance of

the filter in this instrument. The effect of th&®R filter and the effect of the RBW used in the swament interact. The
analyzer compensates the shape of the RRC fill@edommodate the RBW filter. The effectivenessisf tompensation is

summarized in three ways:

— White noise in Adj Ch: The compensated RRC fitteminally has no errors if the adjacent channslda

spectrum that is flat across its width.

— TOl-induced spectrum: If the spectrum is duéhtadtorder intermodulation, it has a distinctiveapbk. The
computed errors of the compensated filter areG49dB for the 470 kHz RBW used for UE testinghwitie IBW
method and also used for all testing with thst Reethod, and 0.000 dB for the 30 kHz RBW filteed for BTS
testing with the IBW method. The worst error RBWs between these extremes is 0.05 dB for a BRORBW filter.

—rms CW error: This error is a measure of therérraneasuring a CW-like spurious component. It is
evaluated by computing the root of the mearefdguare of the power error across all frequenisn
the adjacent channel. The computed rms errthveofompensated filter is 0.023 dB for the 470 RIBAW
used for UE testing with the IBW methand also used for all testing with the Fast metlaod 0.000 dB for
the 30 kHz RBW filter used for BTS testing. Twerst error for RBWs between these extremes isTOdE

for a 430 kHz RBW filter.
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Description Specifications Supplemental Information

Adjacent Channel Power (ACP)

Radio Std = 1S-95 or J-STD-008

Method RBW methot
ACPR Relative Accuracy

Offsets < 1300 kHz +0.10 dB

Offsets > 1.85 MHZ +0.10 dB

a. The RBW method measures the power in the adjabannels within the defined resolution bandwidthe noise bandwidth of
the RBW filter is nominally 1.055 times the 3.01 O8ndwidth. Therefore, the RBW method will nomigatad 0.23 dB higher
adjacent channel power than would a measuremany ti& integration bandwidth method, because tieermandwidth of the
integration bandwidth measurement is equal toitttagration bandwidth. For cmdaOne ACPR measuresnging the RBW
method, the main channel is measured in a 3 MHz RBNith does not respond to all the power in theiearTherefore, the
carrier power is compensated by the expected urdponse of the filter to a full width signal, 6f15 dB. But the adjacent
channel power is not compensated for the noiseviidiiu effect.

The reason the adjacent channel is not compensasethtie. The RBW method of measuring ACPR is wémyilar to the
preferred method of making measurements for compdiavith FCC requirements, the source of the sigatibns for the
cdmaOne Spur Close specifications. ACPR is a spasorement of Spur Close, and thus is best dohel@tRBW method,
even though the results will disagree by 0.23 @Bnfthe measurement made with a rectangular passband

b. The specified ACPR accuracy applies if the mesbACPR substantially exceeds the analyzer dynsamnige at the specified
offset. When this condition is not met, there atdiional errors due to the addition of analyzezcipal components to UUT
spectral components. In the worst case at thesetsffthe analyzer spectral components are alfeoheith the UUT
components; in a more typical case, one third efaialyzer spectral power will be coherent withdistortion components in
the UUT. Coherent means that the phases of the ditt®rtion components and the analyzer distortmmpmonents are in a
fixed relationship, and could be perfectly in-pha&es coherence is not intuitive to many usersabiee the signals themselves
are usually pseudo-random; nonetheless, they canhmrent.

When the analyzer components are 100 % cohereintketUUT components, the errors add in a voltagse. That error is a
function of the signal (UUT ACPR) to noise (analy2PR dynamic range limitation) ratio, SN, in desis.

The function is error = 2% log(1 + 10"SN/20))

For example, if the UUT ACPR i$62 dB and the measurement floor-&2 dB, the SN is 20 dB and the error due to adthing
analyzer distortion to that of the UUT is 0.83 dB.

c. As in the previous footnote, the specified ACRRuracy applies if the ACPR measured substangaligeds the analyzer
dynamic range at the specified offset. When thigd@tn is not met, there are additional errors tiuthe addition of analyzer
spectral components to UUT spectral componentskeltiie situation in footnote b, though, the spatomponents from the
analyzer will be noncoherent with the componenisifthe UUT. Therefore, the errors add in a powesseThe error is a
function of the signal (UUT ACPR) to noise (analy2PR dynamic range limitation) ratio, SN, in desis.

The function is error = 1% log(1 + 10"SN/10)).
For example, if the UUT ACPR is75 dB and the measurement floor85 dB, the SN ratio is 10 dB and the error due to
adding the analyzer's noise to that of the UUT.44 @B.

Chapter 1 81




Specifications Guide
PSA Series Core Spectrum Analyzer

Fast ACPR Test *

Measurement + Data Transfer Time vs. Std Deviation
0.45
—~ 0.40 +
@ I
S 0.35
c 0 30 No measurement x* Three measurement
8 ' personalities installed\ pergonalities installed
.g 0.25
S 0.20 SO
ge] \\?\
= 0.15
2 0.10 . \)"
% . Sweep Time = 6.2 ms—4 }Qﬁﬁ:
¢ 0.05
0.00
10 Nominal Measurement and Transfer Time (ms)

100

a. Observation conditions for ACP speed:

Display Off, signal is Test Model 1 with 64 DPCH, Metl set to Fast. Measured with: an IBM compatibleA®@ a 3 GHz
Pentium 4, running Windows XP Professional Ver22602. The communications medium was PCI GPIB IEBE 2 The Test
Application Language was .NET — C#. The Applicat@ommunication Layer was Agilent T&M Programmer’solat for
Visual Studio (Version 1.1), Agilent I/O Librari¢gersion M.01.01.41_beta).
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Description

Specifications

Supplemental Information

Multi-Carrier Power
Radio Std = 3GPP W-CDMA

ACPR Dynamic Range

5 MHz offset
Two carriers

ACPR Accuracy
Two carriers

5 MHz offset,-48 dBc ACPR

ACPR Accuracy

4 carriers
Radio Offset

BTS 5 MHz
BTS 5 MHz

Coher *

no
no

ACPR Dynamic Range

4 carriers
5 MHz offset

Noise Correction (NC) off
Noise Correction (NC) on

NC

Off
On

+0.24 dB
+0.11 dB

RRC weighted, 3.84 Midise bandwidth

—70 dB (nominal)

+0.38 dB (nominal)

UUT ACPR Range

-42 to-48 dB
-42 to—48 dB

Nominal DR
66 dB
76 dB

MLOpt °

-17 dBm
—20 dBm

Nominal MLop?
-14 dBm
-17 dBm

Description

Specifications

Supplemental Information

Power Statistics CCDF
Histogram Resolutidh

0.1dB

a. Coher = no means that the specified accuragyamplies when the distortions of the device urtdst are not coherent with the
third-order distortions of the analyzer. Incoheeigoften the case with advanced multicarrier & built with

compensations and predistortions that mostly eleirtoherent third-order effects in the amplifier.
b. Optimum mixer level (MLOpt). The mixer level isrgn by the average power of the sum of the foa@a minus the input

attenuation.

c. The Complementary Cumulative Distribution Fuost{CCDF) is a reformatting of a histogram of tloevpr envelope. The

width of the amplitude bins used by the histograrthe histogram resolution. The resolution of tiBDE will be the same as

the width of those bins.
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Description

Specifications

Supplemental Information

Intermod (TOI)

Measures the third-order intercept from a sig

with two dominant tones

Tal

Description

Specifications

Supplemental Information

Harmonic Distortion
Maximum harmonic number
Results

10th

Fundamental power (dBm)
Relative harmonics power (dBc)

Description

Specifications

Supplemental Information

Burst Power
Methods

Results

Power above threshold
Power within burst width

Output power, average
Output power, single burst
Maximum power
Minimum power within burst
Burst width

Description

Specifications

Supplemental Information

Spurious Emissions
W-CDMA signals

Dynamic Range, relative
1980 MHz regioh

Sensitivity, absolute
1980 MHz regioh

80.6 dB

—89.7 dBm

Table-driven spurious signals;
search across regions

82.4 dB (typical)

—91.7 dBm (typical)

a. The dynamic range specification is the ratithefchannel power to the power in the region spetifThe dynamic range

depends on the many measurement settings. Thesificgi®mns are based on the detector being satvetage, the default RBW

(1200 kHz), and depend on the mixer level. Mixeeles defined to be the input power minus the irgtténuation. This

dynamic range specification applies for a mixeeleof —8 dBm. Higher mixer levels can give up tdBbetter dynamic range,

but at the expense of compression in the input mixbich reduces accuracy. The compression behafitre input mixer is

specified in the amplitude section of these spediins.
b. The sensitivity for this region is specifiedtive default 1200 kHz bandwidth, at a center frequeri 1 GHz.
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Description Specifications Supplemental Information

Spectrum Emission Mask Table-driven spurious signals;
measurement near carriers

Radio Std = cdma2000
Dynamic Range, relative

750 kHz offset” 85.3dB 88.3 dB (typical)
Sensitivity, absolute

750 kHz offsét —105.7 dBm —107 dBm (typical)
Accuracy, relative

750 kHz offsét +0.09 dB

Radio Std = 3GPP W-CDMA
Dynamic Range, relative

2.515 MHz offsét® 87.3dB 89.5 dB (typical)
Sensitivity, absolute
2.515 MHz offsét —105.7 dBm —107.7 dBm (typical)
Accuracy
2.515 MHz offsét
Relative +0.10 dB
Absolute
Absoluté (20— 30 C) +0.62 dB +0.24 dB (95% confidence)

a. The dynamic range specification is the ratithefchannel power to the power in the offset sptifThe dynamic range
depends on the measurement settings, such as peak or integrated power. Dynamic range specificetiare based on

default measurement settings, with detector savéoage, and depend on the mixer level. Defaulsmeanent settings include

30 kHz RBW.

b. This dynamic range specification applies foraheémum mixer level, which is about —18 dBm. Mixevel is defined to be the

average input power minus the input attenuation.

c. The sensitivity is specified with O dB inputeattiation. It represents the noise limitations efdhalyzer. It is tested without an

input signal. The sensitivity at this offset is effied in the default 30 kHz RBW, at a center fregay of 2 GHz.

d. The relative accuracy is a measure of the cdttbe power at the offset to the main channel poWapplies for spectrum
emission levels in the offsets that are well alireedynamic range limitation.

e. This dynamic range specification applies foragphgmum mixer level, which is about —16 dBm. Mixevel is defined to be the

average input power minus the input attenuation.
f. The absolute accuracy of SEM measurement isaime ®s the absolute accuracy of the spectrum amayee Absolute

Amplitude Accuracy on page 56 for more informati®he numbers shown are fo-@B GHz, with attenuation set to 10 dB.
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Options

The following options affect instrument specifices.

Option 110: RF/uWave Internal Preamplifier
Option 122: 80 MHz Bandwidth Digitizer
Option 123: Switchable MW Preselector Bypass
Option 124: Y-axis Video Output
Option 140 40 MHz Bandwidth Digitizer
Option 1DS: RF Internal Preamplifier
Option 202: GSM with EDGE Measurement Personality
Option 204: 1XEV-DO Measurement Personality
Option 210: HSDPA/HSUPA Measurement Personality
Option 212: TD-SCDMA Modulation Analysis Measurement Persowalit
Option 213: HSDPA/8PSK for TD-SCDMA Modulation Analysis
Option 214: 1XEV-DV Measurement Personality
Option 217 WLAN Measurement Personality
Option 219: Noise Figure Measurement Personality
Option 226: Phase Noise Measurement Personality
Option 233: N5530S Measuring Receiver Software
Option 235: Wide Bandwidth Digitizer External Calibration Wizhr
Option 241: Flexible Digital Modulation Analysis Measurementr&enality
Option AYZ: External Mixing
Option B78: cdma2000 Measurement Personality
Option B7J: Digital Demodulation Hardware
Option BAC: cdmaOne Measurement Personality
Option BAE: NADC, PDC Measurement Personalities
Option BAF: W-CDMA Measurement Personality
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General
Description Specifications Supplemental Information
Calibration Cycle 1 year
Description Specifications Supplemental Information
Environmental PSA is designed for a Class A Samples of this product have been tested
environment as defined by in accordance with the Agilent
CISPR 11 4.2 Environmental Test Manual and verifieq
be robust against the environmental
stresses of Storage, Transportation ang
End-use; those stresses include but are not
limited to temperature, humidity, shock,
vibration, altitude and power line
conditions.
Test Methods are aligned with IEC 60068-
2 and levels are similar to MIL-PRF-
28800F Class 3.
Line power (single phase) 100/120V, 50/60/400 Hz
220/240V, 50/60 Hz

Maximum 450 W

Temperature range

Operating 0°Cto+55°C

Storage -40°C to+70°C

Altitude 0 to 4500 m (14,760 ft.)

Magnetic Susceptibility Degradation of some prdaduc
specifications can occur in the presence of
ambient power frequency magnetic fields
of 30 A/m or greater. The product self-
recovers and operates as specified when
removed or shielded from the ambient
magnetic field.

Vibration Degradation of some product
specifications can occur if this instrumept
is operated while subjected to continuolis
vibrations > 0.21 grms in the 5 to 500 Hz
frequency range.
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Description Specifications Supplemental Information

Measurement Speed nominal
Local measurement and display update’rate

Sweep points = 101 = 50/s

Sweep points = 401 >50/s

Sweep points = 601 > 50/s
Remote measurement and GPIB transfef fate

Sweep points = 101 = 45/s

Sweep points = 401 > 30/s

Sweep points = 601 > 25/s
W-CDMA ACLR measurement time See page 81
Measurement Time vs. Span See page 24

Description Specifications Supplemental Information
Display °
Resolution 640x% 480
Size 213 mm (8.4 in) diagonal
(nominal)

Scale

Log Scale 0.1, 0.2,0.3...1.0, 2.0, 3.0...20 dBdpesion

Linear Scale 10 % of reference level per division

Units dBm, dBmV, dBmA, Watts, Volts, Amps, q&/,

dBuA, dBuVv/m, dBuA/m, dBpT,dBG

Description Specifications Supplemental Information

Volume Control and Reserved for future applications
Headphone Jack

a. Factory preset, fixed center frequency, RBWMHz, and span >10 MHz artl600 MHz, and stop frequency
< 3 GHz, Auto Align Off.

b. LO = Fast Tuning, Display Off, 32 bit integerdmat, markers Off, single sweep, measured with IR¥hpatible PC with 1.1
GHz Pentium Pro running Windows NT4.0, one metelB3fable, National Instruments PCI-GPIC Card aneiB8.2 DLL.

c. The LCD display is manufactured using high mieci technology. However, there may be up to sghivpoints (white, blue,
red or green in color) that constantly appear eniBD screen. These points are normal in the matwfag process and do not
affect the measurement integrity of the productng way.
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Description

Specifications

Supplemental Information

Data Storage
Internal

With option 115
Floppy Drive (10 to 40C)

64 MB (nominal)
512 MB (nominal)
3.5”1.44 MB, MS-DO® compatible
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Description

Specifications

Supplemental Information

Weight

(without options)
Net E4440A, E4443A, E4445A
Net E4447A, E4446A, E4448A
Shipping

Cabinet Dimensions

23 kg (50 Ib) (nominal)
24 kg (53 Ib) (nominal)
33 kg (73 Ib) (nominal)

Cabinet dimensions exclude front and rear

protrusions.
Height 177 mm (7.0 in)
Width 426 mm (16.8 in)
Length 483 mm (19 in)
90
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Inputs/Outputs (Front Panel)

RF Input
1.1.16 E4443A, E4445A, E4440A

First LO Emission Levél

Description Specifications Supplemental Information
RF Input Nominal
Connector
E4440A
Standard Type-N female
Option BAB APC 3.5 male
E4443A, E4445A Type-N female
Impedance 50Q (see RF Input VSWR)

Band O
<-120 dBm

Bands> 1
<-100 dBm

1.1.17 E4447A, E4446A, E4448A

First LO Emission Levél

Description Specifications Supplemental Information
RF Input Nominal
Connector 2.4 mm male
Impedance 50Q (see RF Input VSWR)

Band 0
<-120 dBm

Bands> 1
<-100 dBm

a. With 10 dB attenuation.
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Description

Specifications

Supplemental Information

Probe Power
Voltage/Current

Ext Trigger Input
Connector
Impedance
Trigger Level Range

BNC female

-5t0+5V

+15 Vdc,+7 % at 150 mA max (nominal)
-12.6 Vdc,+10 % at 150 mA max (nominal)
GND

Trigger source may be selected from front or rear.

10 kQ (nominal)
1.5V (TTL) factory preset

Option AYZ External Mixing

Output Impedance

Mixer Bias Voltage
Range

Description Specifications Supplemental Information

IF Input

Connector SMA, female

Impedance 50 Q (nominal)

Center Frequency 321.4 MHz

3 dB bandwidth 60 MHz (nominal)

Maximum Safe

Input Level +10 dBm

Absolute Amplitude 20-30 °C 0-55 °C

Accuracy +1.2 dB +2.5dB

VSWR <1.5:1 (hominal)

1 dB Gain Compression 0 dBm (nominal)
Mixer Bias Current

Range +10 mA

Resolution 0.01 mA

Accuracy +0.02 mA (nominal)

477Q (nominal)

+3.7 V (measured in an open circuit)
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1.1.17.1 Option AYZ External Mixing
Description Specifications Supplemental Information
LO Output
Connector SMA, female
Impedance 50 Q (nominal)

Frequency Range
VSWR

Power Out
E4440A
3.051t0 6.0 GHz
6.0 to 6.89 GHz

E4447A, E4446A,
E4448A

3.051t0 3.2 GHz
3.21t06.0 GHz
6.0 to0 6.89 GHz

3.05to 6.89 GHz

20to 30 °C

+14.5to +18.5 dBm
+13.5to +18.5 dBm

+14.5 to +20.0 dBm
+14.5 to +18.8 dBm

0to55°C

+14.5 to +1dBbn
+13.5 to +1dBin

+14.0 to +2@5nd
+14.0 to +19.3dB

<2.0:1 (hominal)

+14.5 to +18.5 dBm (nominal)
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Rear Panel

Description

Specifications

Supplemental Information

10 MHz Out (Switched)

Switchable On/Off

Input Amplitude Range
Input Frequency

Connector BNC female
Impedance 50 Q (nominal)
Output Amplitude >0 dBm (nominal)
Frequency 10 MHz
(10 MHz x frequency reference
accuracy)
Description Specifications Supplemental Information
Ext Ref In
Connector BNC female Note: Analyzer noise sidebands and spurioug
response performance may be affected by th
quality of the external reference used.
Impedance 50 Q (nominal)

0]

-5 to +10 dBm (nominal)

1 to 30 MHz (hominal)
(selectable to 1 Hz resolution)

Lock range +5 x 107° of selected
external reference input
frequency
Description Specifications Supplemental Information
Trigger In Trigger source may be selected from front or rear
Connector BNC female
External Trigger Input
Impedance 10 kQ (nominal)
Trigger Level Range -5to+5V 1.5V (TTL) factqeset
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Description Specifications Supplemental Information
Keyboard
Connector 6-pin mini-DIN (PS2) Factory use only

Description Specifications Supplemental Information

Trigger 1 and
Trigger 2 Outputs
Connector

Trigger 1 Output
Impedance
Level

Trigger 2 Output

BNC female

HSWP (High = sweeping)
50 Q (nominal)
5VTTL

Reserved for future applications
50Q (nominal)
5V CMOS logic levels

Description

Specifications

Supplemental Information

Monitor Output

Connector VGA compatible,
15-pin mini D-SUB
Format VGA (31.5 kHz horizontal,
60 Hz vertical sync rates, non-interlaced)
Analog RGB
Resolution 640x 480
Description Specifications Supplemental Information

Pre-Sel Tune Out

Connector
Load Impedance (dc Coupled)
Range

Sensitivity
External Mixer

BNC female

Used byOption AYZ

110Q (nominal)
0to 10 V (nominal)

1.5V/GHz of tuned LO frequency (nominal)
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Description

Specifications

Supplemental Information

Preselector
Tune Voltage

1.5 V/IGHz of tuned
LO frequency (nominal)

Description

Specifications

Supplemental Information

Noise Source Drive Output

Used byOption 219

Connector BNC female
Output Voltage
On 28.0+0.1V 60 mA maximum
Off <1V
Description Specifications Supplemental Information

GPIB Interface

Connector
GPIB Codes

Serial Interface
Connector

Parallel Interface
Connector

LAN TCP/IP Interface

USB 2.0 Interface (Option
111)

IEEE-488 bus connector

9-pin D-SUB male

25-pin D-SUB female
RJ45 Ethertwist
USB Type B connector

SH1, AH1, T6, SR1, RL1, PPO, DC1, C1, Cp,

C3 and C28, DT1, L4, CO

Factory use only

Printer port only

Slave mode only, device-side, USB 2.0

compliant
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Description

Specifications

Supplemental Information

321.4 MHz IF Output *
Connector

Impedance
Frequency
Conversion Gaih

SMA female

50 Q (nominal)
321.4 MHz (nominal)
+2 to +4 dB (nominal)

a. Not available on the E4447A.

b. Conversion gain is measured from RF input to821Hz IF output, with O dB input attenuation. T8#1.4 MHC IF output is
located in the RF chain at a point where all offteguency response corrections #8edB as a function of tune frequency
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Regulatory Information

This product is designed for use in Installation Category Il and Pollution Degree 2 per IEC 61010 2" ed,
and 664 respectively.

This product has been designed and tested in accordance with IEC Publication 61010 2" ed, Safety
Requirements for Electronic Measuring Apparatus, and has been supplied in a safe condition. The
instruction documentation contains information and warnings which must be followed by the user to
ensure safe operation and to maintain the product in a safe condition.

ce The CE mark is a registered trademark of the Ewogaommunity (if accompanied by a
yeatr, it is the year when the design was provehis product complies with all relevant
directives.
ICES/NMB-001 "This ISM device complies with Canadian ICES-001."

"Cet appareil ISM est conforme a la norme NMB dun&ta."

ISM 1-A (GRP.1 This is a symbol of an Industrial Scientific anddital Group 1 Class A product. (CISI
CLASS A) 11, Clause 4)

The CSA mark is the Canadian Standards Associafibis. product complies with the

@ relevant safety requirements.
®

The C-Tick mark is a registered trademark of thetfalian/New Zealand Spectrum
N10149 Management Agency. This product complies with #ewant EMC regulations.

This product complies with the WEEE Directive (2(BEC) marking requirements.

The affixed label indicates that you must not diddais electrical/ electronic product in

domestic household waste.

Product Category: With reference to the equipnigrds in the WEEE Directive Annex
I I, this product is classed as a "Monitoring and tCarinstrumentation” product.

Do not dispose in domestic household waste.

To return unwanted products, contact your local Agilent office, or see
www.agilent.com/environment/product/ for more information.

Declaration of Conformity

A copy of the Manufacturer’'s European Declaratib@onformity for this instrument can be obtained by
contacting your local Agilent Technologies salgzesentative.
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Compliance with German Noise Requirements

Acoustic Noise Emission/Geraeuschemission

LpA <70 dB

Operator position

Normal position

Per ISO 7779

LpA <70 dB
Am Arbeitsplatz

Normaler Betrieb

Nach DIN 45635 t.19

Compliance with EMC Requirements

Description

Specifications Supplemental
Information

EMC

Complies with European EMC
Directive 89/336/EEC, amended by
93/68/EEC

IEC/EN 61326

CISPR Pub 11 Group 1, class A
AS/NZS 2064

ICES/NMB-001

Description

Specifications Supplemental
Information

Safety

Complies with European Low Voltage
Directive 73/23/EEC, amended by
93/68/EEC

IEC/EN 61010-1: % ed.
Canada; CSA C22.2 No. 61010
USA: UL 61010B

Description

Specifications Supplemental Information

Immunity
Testing
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Radiated
Immunity

Electrostatic
Discharge

This product complies with the radiate
electromagnetic field immunity
requirement in IEC/EM 61326 using
performance criterions B. Degradation
some product specifications can occur
the presence of ambient electromagne
fields. The product self-recovers and
operates as specified when the ambie
field is removed.

I Testing was done at 3 V/m according to IEC
61000-4-3/1995. When the analyzer tuned
frequency is identical to the immunity test signal

ofrequency, there may be signals of up-6®

irdBm displayed on the screen.

tiQ/Vhen radiated at the immunity test frequency| of
321.4 MHZ+ selected RBW the displayed
average noise level may rise by approximatel
dB.

nt

Air discharges of up to 8 kV were applied
according to IEC 61000-4-2/1995. Discharges to
center pins of any of the connectors may cause
damage to the associated circuitry.

Description

Specifications Supplemental Information

EMI Compatibility

11/1996 Class B.

Radiated and conducted emission
in compliance with CISPR Pub.

S

Typical Class B Conducted Emissions
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2 Phase Noise Measurement Personality

This chapter contains specifications for the PS#esgOption 226, Phase Noise measurement
personality.
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Option 226, Phase Noise Measurement Personality

Phase Noise
Description Specifications Supplemental Information
Carrier Frequency Range
PSA Series Analyzers
E4440A 1 MHz to 26.5 GHz
E4443A 1 MHz to 6.7 GHz
E4445A 1 MHz to 13.2 GHz
E4446A 1 MHz to 44 GHz
E4447A 1 MHz to 42.98 GHz
E4448A 1 MHz to 50 GHz
Description Specifications Supplemental Information

Measurement Characteristics

Measurements Log plot

Spot frequency

RMS noise

RMS jitter

Residual FM
Maximum number of decades 7 (whole decades only)
Filtering (ratio of video bandwidth to | None (VBW/RBW = 1.0)
resolution bandwidth) Little (VBW/RBW = 0.3)

Medium (VBW/RBW = 0.1)
Maximum (VBW/RBW = 0.03)
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Description

Specifications

Supplemental Information

Offset Frequency

Range 10 Hz to 100 MHz The minimum offset is limited to ]
times the narrowest RBW of the
analyzer.

Description Specifications Supplemental Information

Measurement Accuracy

Amplitude Accurac§
(carrier frequency 1 MHz to 3.0 GHz)

+0.29 dB®

a. Amplitude accuracy is derived from analyzer gpetion and characteristics. It is based on aHzGignal at 0 dBm while
running the log plot measurement with all other sueament and analyzer settings at their factorsude.

b. This does not include the effect of system nfie@. This error is a function of the signal (skanoise of the DUT) to noise
(analyzer noise floor due to phase noise and tHetoise) ratio, SN, in decibels.

The function is: error = 18log(1 + 16-°V9

For example, if the phase noise being measured iBlabove the measurement floor, the error daeltiing the analyzer’'s

noise to the UUT is 0.41 dB.

Chapter 2

105



Specifications Guide
Phase Noise Measurement Personality

Description

Specifications

Supplemental Information

Amplitude
Repeatability

No Smoothing
Offset
100 Hz
1 kHz
10 kHz
100 kHz
1 MHz

4 % Smoothing
Offset
100 Hz
1 kHz
10 kHz
100 kHz
1 MHz

No Filtering

5.4dB
5.2dB
5.1dB
4.5 dB
4.1dB

1.7 dB
1.3dB
1.1dB
0.86 dB
0.34dB

Standard Deviatiof’

Little Medium Filtering Maximum
Filtering Filtering
3.4dB 3.9dB 3.4dB
3.7dB 2.3dB 2.1dB
3.5dB 2.0dB 1.2dB
2.9dB 1.9dB 1.0dB
2.7 dB 1.7dB 0.95dB
1.1dB 1.1dB 0.88 dB
0.78 dB 0.53 dB 0.37dB
0.78 dB 0.34dB 0.29 dB
0.40 dB 0.40dB 0.23dB
0.32dB 0.16 dB 0.11dB

a. Amplitude repeatability is the nominal standaediation of the measured phase noise. This taistees from an observation of
30 log plot measurements using a 1 GHz, 0 dBm kigitl the filtering and smoothing settings showfi.other analyzer and
measurement settings are set to their factory ttsfau

b. The standard deviation can be further reduceapipyying averaging. The standard deviation wilbiove by a factor of the
square root of the number of averages. For exarhplayerages will improve the standard deviatiom lfigctor of 3.2.

c. Smoothing can cause additional amplitude emees rapid transitions of the data, such as wihrdie spurious signals and
impulsive noise. The effect is more pronouncechasiumber of points smoothed increases.
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Description

Specifications

Supplemental Information

Frequency

a

Offset Accuracy

1.4 %

0.02 octave

Nominal Phase Noise Normalized to 1 Hz Versus Offse

t Frequency °

-80

-90

-100

-110

-120

-130

SSB Phase Noise (dBc/Hz)

-140

-150

-160

Nominal Phase Noise at Different Center Frequencies

with RBW Selectivity Curves,

[Tf) Optimized Versus f

RBW=100 Hz RBW=1 KHz RBW=10 kHz RBW=100 kHz
'd K g
1 CF=25.2 GHz
1 CF=50 GHz*
1 CF=600 MHz CF=10.2 GHz
0.1 1 10 100 1000 10000
Offset Frequency (kHz)

a. The frequency offset error in octaves causesdditional amplitude accuracy error proportionathie product of the frequency
error and slope of the phase noise. For examflélaoctave frequency error combined with an 1&dBke slope gives 0.18
dB additional amplitude error.

b. Unlike the other curves, which are measuredtefiom the measurement of excellent sourcesCthe 50 GHz curve is the

predicted, not observed, phase noise, computedthierd5.2 GHz observation. See the footnotes ifrteguency Stability

section in the Frequency chapter for the detailshafse noise performance versus center frequency.
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This chapter contains specifications for the PS#esgOption 219, Noise Figure Measurement
Personality.
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Option 219, Noise Figure Measurement Personality

Description Specifications Supplemental Information
Noise Figure Uncertainty Calculat@r
200 kHz to 10 MH2 Using internal preampJption 1DS)
Noise Source ENR Measurement Instrument
Range (nominal) Uncertainty?
(nominal)
4-7dB 0-20dB +0.05 dB
12-17dB 0-30dB +0.05 dB
20-22dB 0-35dB +0.10 dB
10 to 30 MHz Using internal preampJfption 110)
Noise Source ENR Measurement Instrument
Range (nominal) Uncertainty?
(nominal)
4-7dB 0-20dB +0.05 dB
12-17dB 0-30dB +0.05 dB
20-22dB 0-35dB +0.10 dB
10 MHz to 3 GHz Using internal preampOfption
1DS), and RBW=1 MHz

a. The figures given in the table are for the utadety added by the PSA instrument only. To compluéetotal uncertainty for your
noise figure measurement, you need to take intowatmther factors including: DUT NF, Gain, Gainddrtainty and Match;
Noise source ENR uncertainty and Match. The comjautscan be performed with the uncertainty calaulatcluded with the
Noise Figure Measurement Personality. Gbltwle Setupthen selectncertainty Calculator. Similar calculators are also
available on the Agilent web site; gottip://www.agilent.com/find/nfu

b. See the FAQ for current information on the alality of noise sources for this frequency ranfe find the FAQ, choose any
PSA Series model number framww.agilent.com/find/psaand look for the FAQ link under “In the Library”.
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Description Specifications Supplemental Information
Noise Source ENR Measurement Instrument
Range Uncertainty
4-7dB 0-20dB +0.05 dB
12-17dB 0-30dB +0.05 dB
20-22dB 0-35dB +0.10dB
30 MHz to 3 GHz Using internal preampption 110)
and RBW=1 MHz
Noise Source ENR Measurement Instrument
Range Uncertainty®
4-7dB 0-20dB +0.05 dB
12-17dB 0-30dB +0.05 dB
20-22dB 0-35dB +0.10dB

a. “Instrument Uncertainty” is defined for noisguie analysis as uncertainty due to relative aomidituncertainties encountered in
the analyzer when making the measurements regiarednoise figure or gain computation. The relag@mplitude uncertainty
is given by the relative display scale fidelitys@aknown as incremental log fidelity. The uncertaiof the analyzer is multiplied
within the computation by an amount that dependtherY factor to give the total uncertainty of ti@se figure or gain
measurement.
See Agilent App Note 57-2, literature number 593B&E for details on the use of this specification.
Jitter (amplitude variations) will also affect thecuracy of results. The standard deviation ohtbasured result decreases by a
factor of the square root of the Resolution Bandiwigsed and by the square root of the number obges. PSA uses the 1
MHz resolution Bandwidth as default since this s wWidest bandwidth with uncompromised accuracy.
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Description Specifications Supplemental Information
3t0 26.5 GH% No internal preamp
Instrument Uncertainty Nominally the same as for the 10

MHz to 3 GHz range;
External preamp cautich

3to 10 GHz Well-controlled preselectdr
10 to 20 GHz Good preselector stabilify
20 to 26.5 GHz Preselector Drift Effect$

a. For this frequency range, the Instrument Noigaré Uncertainty is still well controlled, but ethaccuracy issues become

critical. Because there is no internal preamplifitethis range, the Instrument Noise Figure is mhiginer than in the range
below 3 GHz. This causes the effect on total measeant Noise Figure Uncertainty of the InstrumeninGincertainty to be
much higher, and that Instrument Gain Uncertaisityriturn much higher than in the range below 3 ®elzause of the effects
of the preselector, explained in subsequent foemdis a result, when the DUT has high gain, tted tneasurement Noise
Figure Uncertainty computed with the UncertaintyoQkator can still be excellent, but modest and tain devices can have
very high uncertainties of noise figure. Graphg fhhow demonstrate. The first graph shows thereim NF with no preamp,
and shows how much gain is required to achieve goodracy. The second graph shows NF Error whewy @si external
preamp with 23 dB gain and 6 dB NF.
. An external preamp can reduce the total NF nreasent uncertainty substantially because it wiluee the effective noise
figure of the measurement system, and thus itredlice the sensitivity of the total NF uncertaigtyhe Instrument Gain
Uncertainty. But if the signal levels into suchexternal preamp are large enough, that externahgwenay experience some
compression. The compression differences betweendise-source-on and noise-source-off states saumserror that must be
added to Instrument Noise Figure Uncertainty f@ imsthe Noise Figure Uncertainty Calculator. Ssigimal levels are quite
likely for the case where the DUT has some comhmnaif high gain, high noise figure and wide bardhvi
As an example, we will use the Agilent 83006A asekternal preamplifier. The measurement will belenat 18 GHz. The
typical gain is 25 dB and the noise figure is 7 W& will assume the DUT has 20 dB gain, a 10 dB &€, a passband from 5
to 30 GHz. We will use a noise source with 17 dBREM/hen the noise source is on, the DUT outputbeacomputed by
starting with KTB (=174 dBm/Hz) and adding £0og(30 GHz — 5 GHz) or 104 dB, giving —70 dBm foe thermal noise. Add
to this the ENR of the noise source (17 dB) combivéh the NF of the DUT (10 dB) to give an equiamt input ENR of 18 dB,
thus =52 dBm input noise power. Add the gain of @&l (20 dB) to find the DUT output power to be -@m. The noise
figure of the external preamp may be neglected.eiternal preamplifier gain of 25 dB adds, givingraamplifier output
power of =7 dBm. The typical 1 dB compression poirthis amplifier is +19 dBm. Therefore, the outpoise is 26 dB below
the 1 dB compression point. This amplifier will leavegligible compression.
As a rule of thumb, the compression of a noiseadignunder 0.1 dB if the average noise power & KedB below the 1 dB CW
compression point. The compression in decibelsusillally double for every 3 dB increase in nois&gro Use cases with
higher gain DUTs or preamplifiers with lower outmawer capability could be compressed, leadingitbtenal errors.
In this frequency range, the preselector is-aefitrolled and there should be no need for spewégsurement techniques.
. In this frequency range, the preselector usualjyires no special measurement techniques in enleironment. But if the
temperature changes by a few degrees, or the andhgrjuency is swept or changed across many gigalleere is a small risk
that the preselector will not be centered well gfofor good measurements.
. In this frequency range, the preselector behasinot warranted. There is a modest risk thatpiteselector will not be centered
well enough for good measurements. This risk magedaced but not eliminated by using the analyzen@m temperature,
limiting the span swept to a few gigahertz, andahatnging the operating frequency range for mamutes.
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Description Specifications Supplemental Information
310 26.5 GHz Using internal preampJfption 110)
Instrument Uncertainty Nominally the same as for the 30
MHz to 3 GHz range
3to 10 GHz Well-controlled preselectdr
10 to 20 GHz Good preselector stability
20 to 26.5 GHz Preselector Drift EffectS
26.5 to 50 GHz Instrument Uncertainty

o

In this frequency range, the preselector is-a@fitrolled and there should be no need for spewg@surement techniques.

. In this frequency range, the preselector usueliyires no special measurement techniques in enteironment. But if the
temperature changes by a few degrees, or the andhgrjuency is swept or changed across many gigalieere is a small risk
that the preselector will not be centered well gfoior good measurements.

c. Inthis frequency range, the preselector bemasinot warranted. There is a modest risk thatptteselector will not be centered
well enough for good measurements. This risk magedaced but not eliminated by using the analyzeo@m temperature,
limiting the span swept to a few gigahertz, andalatnging the operating frequency range for mamutes.

d. The Instrument Uncertainty performance, itdedcomes less significant in these frequency regidren other factors such as
Instrument Noise Figure (see graphs for E4448A wildpl 10) tend to dominate the accuracy of the mmemsent. However,
effective Noise figure and Gain measurements drachievable, especially when the DUT has reabbynhigh gain. In order to
mitigate the effect of increased instrument noigere, techniques such as averaging (see footnqage[Noise Figure]) and
utilization of higher ENR sources can be usedcalifn care must be taken to avoid signal levelsl#zat to compression.

o
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Computed Measurement NF Uncertainty vs. DUT Gain,
>3 GHz Non-warranted Frequency Range, No Internal P reamplifier

Assumptions: Measurement Frequency 12 GHz, IngnirlF =26.5 dB, Instrument VSWR = 1.4, Instrum6&atin
Uncertainty = 2.2 dB, Instrument NF Uncertainty 89 dB, Agilent 346B Noise Source with Uncertaiatyd.2 dB,
Source VSWR = 1.25, DUT input/output VSWR = 1.5.

| \

NF

Meas NF Uncert (dB)
= N w
|
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z
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e
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-10 -5 0 5 10 15 20 25 30 35
DUT Gain (dB)

Computed Measurement NF Uncertainty vs. DUT Gain,
>3 GHz Non-warranted Frequency Range, No Internal P reamplifier

Assumptions: Same as above, with the additiomahdernal preamp. With an external preamp, tharppganalyzer
combination NF is 7.93 dB; the external preamp @lbas a gain of 23 dB and a NF of
6 dB. Instrument VSWR is now that of the externalgmp; VSWR = 2.6.
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Description

Specifications

Supplemental Information

Gain
200 kHz to 10 MHZ

Noise Source ENR

4-7dB
12-17 dB
20-22dB

10 MHz to 3 GHz

Noise Source ENR

45-6.5dB
12-17dB
20-22dB

30 MHz to 3 GHz

Noise Source ENR

45-6.5dB
12-17 dB
20-22dB

310 26.5 GHz

26.5 to 50 GHz

Instrument Uncertainty

Measurement Range Instrument

Uncertainty’
—-20t0 40 dB +0.17 dB
—-20t0 40 dB +0.17 dB
—-20to 40 dB +0.17 dB

Measurement Range Instrument

Uncertainty”
—-20t0 40 dB +0.17 dB
—-20to 40 dB +0.17 dB
—-20to 40 dB +0.17 dB

Using internal preampQfption

1D9)
Measurement Instrument
Range (nominal) Uncertainty
(nominal)
—20to 40 dB +0.17 dB
—-20to 40 dB +0.17 dB
—20to 40 dB +0.17 dB

1D9)

Using internal preampption

Using internal preampption
110)

+2.2 dB (nominaf for
Measurement Range —20 to 40 @B

See the uncertainty footnote on
page 113.

a. See the FAQ for current information on the alality of noise sources for this frequency ranfe find the FAQ, choose any
PSA Series model number from www.agilent.com/fisd/pand look for the FAQ link under “In the Librdry

b. See the “Instrument Uncertainty” footnote a age113

o

See footnotes b, c, d, and e for this frequeange in the Noise Figure section on page 113

d. The performance shown would apply when theeelsg time between the calibration step and th@ Dt¢asurement step in a
NF or Gain measurement. Under special circumstaofcesall changes in frequency (such as spot fregueneasurements)
and short time periods between the calibration tme the measurement time, this error source becameh smaller,
approaching the Instrument Uncertainty shown ferifh MHz to 3 GHz frequency range. These specialigistances would be
frequency span ranges of under 1 GHz, with thajufeecy range unchanged for 30 minutes, and theltetveeen the calibration
step and the DUT measurement step held to lesslthaminutes.
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Description

Specifications

Supplemental Information

Noise Figure Uncertainty Calculator
Noise Figure Instrument Uncertainty

Gain Instrument Uncertainty

Instrument Noise Figure

Instrument Input Match

a

SeeNoise Figure

SeeGain

See graphs, Nominal Noise Figure
DANL +176.15, nominal

See graphs, Nominal VSWR

a. Noise figure uncertainty calculations require plarameters shown in order to calculate the uaiogyt

b. Nominally, the noise figure of the spectrum sret is given by the DANL (displayed average ndésel) minus kTB (-173.88
dB in a 1 Hz bandwidth at 25 °C) plus 2.51 dB @ffect of log averaging used in DANL verificationg)nus 0.24 dB (the ratio
of the noise bandwidth of the 1 Hz RBW filter witlihnich DANL is specified to a 1 Hz noise bandwidtin hich kTB is
given). The actual NF will vary from the nominaledio frequency response errors.
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Nominal Instrument Noise Figure

Nominal Instrument Noise Figure 200 kHz to 10 MHz

Option 1DS Preamp On

Freq (MHz)

Nominal Instrument Noise Figure 10 MHz to 3 GHz

Option 1DS Preamp On

NF (dB)
~

Freq (GHz)

Chapter 3

117




Specifications Guide
Noise Figure Measurement Personality

Nominal Instrument Noise Figure

Nominal Instrument Noise Figure 10 MHz to 3 GHz
Option 110 Preamp On
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Nominal Instrument Noise Figure

Nominal Instrument Noise Figure 3 to 50 GHz
Option 110 Preamp On
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Nominal Instrument Input VSWR 200 kHz to 10 MHz; Preamp 1DS On, Attenuation = 0 dB
VSWR of two instruments shown. One was an E4440A@re was an E4448A (bold trace). All PSA modeigeha
similar VSWR behavior in this frequency range.
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Nominal Instrument Noise Figure

Nominal Instrument Input VSWR 10 MHz to 3 GHz; Preamp 1DS On, Attenuation = 0 dB
VSWR of six instruments shown. Three graphs areessmtative of E4440/3/5 models, and three of E/8idels
(bold traces).

VSWR
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Nominal Instrument Input VSWR 10 MHz to 3 GHz; Option 110 Preamp On, Attenuation = 0 dB
VSWR of one E4448A.
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Nominal Instrument Input VSWR

Nominal Instrument Input VSWR 3 to 26.5 GHz; No Preamp, Attenuation = 0 dB

VSWR of six instruments shown. Three graphs areesgmtative of E4440/3/5 models, and three of E8ia®dels (bold
traces).
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Nominal Instrument Input VSWR 3 to 50 GHz; Option 110 Preamp On, Attenuation = 0 dB
VSWR of E4448A
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4 Flexible Digital Modulation Analysis
Measurements Specifications

This chapter contains specifications for the PSAeSgOption 241, Flexible Digital Modulation Analysis
Measurement Personality.
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Flexible Digital Modulation Analysis Measurements Specifications

Additional Definitions and Requirements

Because digital communications signals are noise-ill measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

Description

Specifications

Supplemental Information

Signal Acquisition
Frequency Rande

Operational range

3 Hzto 6.7 GHz
3 Hzto 13.2 GHz
3 Hzto 26.5 GHz
3 Hz to 42.98 GHz
3 Hzto 44 GHz
3 Hz to 50 GHz

E4443A
E4445A
E4440A
E4447A
E4446A
E4448A

a. Specified range is the frequency range overlwailcspecifications apply. Operational range &sfilequency range over which
the personality may be operated, subject to thamanr frequency for each PSA model.
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Description Specifications Supplemental Information

Analysis bandwidth
Without options-122 or 140/123
Range (IFBW) 1 kHz to 10 MHz Flat Top

IF Frequency response, +0.12 dB (nominal)

IFBW = 10 MHz

Phase linearity, 1 ° peak-to-peak (hominal)

IFBW = 6.4 MHz
With options-122/123
Range (IFBW) 1 kHz to 80 MHz Flat Top
IF Frequency response Refer to p2gé.
Phase linearity Refer to pag6é5
With options-140/12%
Range (IFBW) 1 kHz to 40 MHz Flat Top
IF Frequency response Refer to page.
Phase linearity Refer to pags0.
Data block length 10 to 20000 symbols Variable basesamples per symbol
Samples per symbol 1,2,4,50r10
Symbol clock Internally generated

a. For wideband modulation analysis up to 80 MHzioopl23 is necessary to get maximum performantefpoption 122 at
frequencies above 3.05 GHz.

b. For wideband modulation analysis up to 40 MHzioopl23 is necessary to get maximum performantefpaoption 140 at
frequencies above 3.05 GHz.

c. 2,4 or 10 when Modulation Format is set to OQPSK
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Description Specifications Supplemental Information
Carrier lock Internally generated
. * (smaller of Symbol rate or 1.5MHz) (nominal) for
Lock range (wide) BPSK, QPSK, OQPSK, DQPSK, 16QAM, 64QAM,
256QAM
+ (smaller of Symbol rate/2 or 750 kHz) (nominal) fp
8PSK, D8PSK

+ (Symbol rate/7) (nominal) for BPSK

+ (Symbol rate/12.5) (nominal) for QPSK, DQPS#4
DQPSK

+ (Symbol rate/200) (nominal) for OQPSK

* (Symbol rate/25) (nominal) for 8PSK

+ (Symbol rate/46) (nominal) for DBPSK

+ (Symbol rate/40) (nominal) for 16QAM, 32QAM
* (Symbol rate/56) (nominal) for 64QAM

* (Symbol rate/125) (nominal) for 128QAM

+ (Symbol rate/360) (nominal) for 256 QAM

Lock range (narrow)

a. Clean signal with random data sequence, Cdwiek is set to Wide. When the EVM of the signal @ good, the automatic
carrier lock may find a false spectrum for the iesirequency. In that case, the automatic caloiek works better with Carrier
Lock set to Normal with narrower locking range. Emire spectrum including the frequency offset ifilisnside of instrument

analysis bandwidth (Center frequenc{RBW/2)). The automatic carrier lock does not atljhe center frequency.
b. Clean signal with random data sequence, Cdroek is set to Normal. The entire spectrum inclgdine frequency offset must
fit inside of instrument analysis bandwidth (Cerftequency+ (RBW/2)).
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Description Specifications Supplemental Information
Trigger
Source Free Run (immediate)),
Video (IF envelope),
RF Burst (IF
wideband), Ext Front,
Ext Rear, Frame
Trigger delay For Video, RF Burst, Ext Front, Ext Rear
Range —100 ms to +500 ms
Repeatability +33 ns
Trigger slope Positive, Negative
Trigger hold off
Range 0 to 500 ms
Resolution 1ps
Auto trigger On, Off
Time interval range 0 to 10 s (nominal)
Does an immediate trigger if no triggef
occurs before the set time interval.
RF burst trigger IF Wideband for repetitive burst signals.
Peak carrier power
range at RF Input +27 dBm to-40 dBm
Relative to signal peak
Trigger level range 0to-25dB
>15 MHz (nominal)
Bandwidth
Video (IF envelope) trigger
Range +30 dBm to noise flooy
Measurement Control Single, Continuous,
Restart, Pause, Resune
Data synchronization User-selected synchronizatiords
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Description Specifications Supplemental Information

Supported data formats

Carrier types Continuous, Pulsed (burst, stich
as TDMA)

Modulation formats 2 FSK

4 FSK

8 FSK

MSK type 1

MSK type 2

BPSK

QPSK

8PSK

OQPSK

DQPSK

D8PSK

4 DQPSK

318 8PSK (EDGE)

16QAM

32QAM

64QAM

128QAM

256QAM

16DVBQAM

32DVBQAM

64DVBQAM

128DVBQAM

256DVBQAM

Single button pre-sets W-CDMA (3GPP) Single<arrier, single code chanr
Mode for BTS and MS cdmaOne only

cdma2000

NADC

EDGE

GSM

PDC

PHS

TETRA

Bluetooth

ZigBee 2450MHz

VDL Mode3

APCO25 Phasel
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Description Specifications Supplemental Information

Filtering

Measurement filter types Nyquist (Raised cosin@ptR
Nyquist (Square-root raised
cosine), 1S-95 compatible,
Gaussian, EMF (EDGE),
Rectangle, None

Reference filter types Nyquist (Raised cosine),tRoo
Nyquist (Square-root raised
cosine), 1S-95 compatible,
Gaussian, EDGE, Rectangle,

Half sine

User-selectable Alpha/BT

Range 0.01t0 1.0

Resolution 0.01

Description Specifications Supplemental Information

Symbol rate
Range

IFBW = Narrow 1 kHz to 10 MH2 (nominal)

IFBW = Wide, with options 122/123 10 kHz to 80 MAnominal)

IFBW = Wide, with options-140/123 10 kHz to 40 MHmominal)
Maximum symbol rate IFBW / (1+a)®

a. Meaningful operational range is limited by the Maxm symbol rate. For the optimum EVM accuracy,dhalysis bandwidth
(IFBW) should encompass all the significant powscdral density of the signal.

b. Determined by the IFBW and the excess bandwaittor (@) of the input signal. The entire signal must fithin the selected
IFBW.
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Description Specifications Supplemental Information
Accuracy °
BPSK, QPSK, 8PSK, DQPSK,D8PSK| Frequency range < 3GHz
W4 DQPSK

Symbol rate >= 1kHz

Residual errors az 0.3 0.2<0<03 | 0203 0.2<0<0.3
(typical) (typical)
Error vector magnitude (EVM)
Symbol rate < 10 kHz 0.8 % rms 0.9 % rms 0.7 % rms 0.7 % rms
Symbol rate < 100 kHz 0.7 % rms 0.7 % rms 0.6 % rms 0.6 % rms
Symbol rate < 1 MHz 0.9 % rms 0.9 % rms 0.6 % rms 0.7 % rms
Symbol rate < 6 MHz 2.1%rms 2.1%rms 1.2% rms 1.2% rms
Magnitude error
Symbol rate < 10 kHz 0.4 % rms 0.5% rms 0.4 % rms 0.5% rms
Symbol rate < 100 kHz 0.4 % rms 0.5% rms 0.4 % rms 0.5% rms
Symbol rate < 1 MHz 0.5 % rms 0.6 % rms 0.4 % rms 0.5 % rms
Symbol rate < 6 MHz 1.5 % rms 1.5 % rms 0.8 % rms 0.8 % rms
Phase errof
Symbol rate < 10 kHz 0.5°rms 0.5°rms 0.4 °rms 0.4 °rms
Symbol rate < 100 kHz 0.4 °rms 0.4 °rms 0.3 °rms 0.3 °rms
Symbol rate < 1 MHz 0.5°rms 0.5°rms 0.3 °rms 0.3 °rms
Symbol rate < 6 MHz 1.2°rms 1.2°rms 0.7 °rms 0.7 °rms

Frequency error

I-Q origin offset
Analyzer Noise Floor

+Symbol rate/500,000 + tfa

(nominal)

—60 dB (nominal)

random data sequence, and temperature 20 to Iqi@lization filter Off
b. Meas Filter = Root Nyquist, Ref Filter = NyquiBgsults length = 150 symbols

. For modulation formats with equal symbol amplés.
. tfa = transmitter frequencyfrequency reference accuracy

. These specifications apply for signals withoutrgput Overload message, with (RF input powerputritten) >= —25dBm,
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Description

Specifications

Supplemental Information

16QAM, 32QAM, 64QAM,
128QAM, 256QAM
Symbol rate >= 10 kHz

Residual errors

Error vector magnitude (EVM)

Symbol rate < 100 kHz
Symbol rate < 1 MHz
Symbol rate < 6 MHz

Magnitude error
Symbol rate < 100 kHz
Symbol rate < 1 MHz
Symbol rate < 6 MHz

Phase error
Symbol rate < 100 kHz
Symbol rate < 1 MHz
Symbol rate < 6 MHz

Frequency error

I-Q origin offset
Analyzer Noise Floor

MSK"
Symbol rate = 200 to 300 kHz
BT =0.3

Residual errors
Phase error
Frequency error
I-Q origin offset

0.20<0.3

0.7 % rms
0.8 % rms
2.1%rms

0.3% rms
0.5% rms
1.5% rms

0.4 °rms

0.6 °rms
1.5°rms

0.3°rms
+5 Hz + tfa’

0.1=a<0.2

0.9% rms
1.0 % rms
2.7 % rms

0.5% rms
0.7 % rms
2.0% rms

0.6 °rms

0.7 °rms
1.8°rms

Frequency range < 3GHz

0.2<0<0.3
(typical)

0.6 % rms
0.6 % rms
1.2 % rms

0.2% rms
0.4 % rms
0.9% rms

0.3°rms

0.4 °rms
0.9°rms

0.1<a<0.2
(typical)

0.8 % rms
0.9% rms
1.3 % rms

0.5% rms
0.6 % rms
0.9% rms

0.6 °rms

0.6 °rms
0.9°rms

+Symbol rate/500,000 + tfa

(nominal)

—60 dB (nominal)

Frequency range < 3GHz

—60 dB (nominal)

a. Meas Filter = Root Nyquist, Ref Filter = NyquiRgsults length = 800 symbols, EVM Ref Calc = RMS

b. Meas Filter = none, Ref Filter = Gaussian, Redaligth = 148 symbols.
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Description Specifications Supplemental Information

16, 32, 64, 128, 256DVBQAM
Symbol rate = 6.9 MHz
Alpha = 0.15

Residual errors

Error vector magnitude (EVM) 0.7 % rms (nominal)
Frequency = 1.0 GHz
QPSK Operated with options 122 or 140
Symbol rate = 5 MHz (IF Path = Wide) and 123

(Preselector = OFF)

Residual errors a = 0.22(nominal)

Error vector magnitude (EVM)

Frequency = 5.0 GHz 0.4 % rms
Frequency = 10.0 GHz 0.4 % rms
Frequency = 15.0 GHz 0.6 % rms
Frequency = 20.0 GHz 0.8 % rms
QPSK" Operated with options 122 or 140
Symbol rate = 15 MHz (IF Path = Wide) and 123

(Preselector = OFF)

Residual errors a = 0.22(nominal)

Error vector magnitude (EVM)

Frequency = 5.0 GHz 0.6 % rms
Frequency = 10.0 GHz 0.7 % rms
Frequency = 15.0 GHz 0.8 % rms
Frequency = 20.0 GHz 1.2% rms
QPSK® Operated with options 122 or 140
Symbol rate = 30 MHz (IF Path = Wide) and 123

(Preselector = OFF)

Residual errors a = 0.22(nominal)

Error vector magnitude (EVM)

Frequency = 5.0 GHz 1.4 % rms
Frequency = 10.0 GHz 1.3 % rms
Frequency = 15.0 GHz 1.6 % rms
Frequency = 20.0 GHz 1.9 % rms

a. Meas Filter = Root Nyquist, Ref Filter = NyquiRgsults length = 800 symbols, EVM Ref Calc = RMS
b. Meas Filter = Root Nyquist, Ref Filter = NyquiRgsult length = 150 symbols
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Description

Specifications

Supplemental Information

64QAM?
Symbol rate = 5 MHz

Residual errors

Error vector magnitude (EVM)
Frequency = 5.0 GHz
Frequency = 10.0 GHz
Frequency = 15.0 GHz
Frequency = 20.0 GHz

64QAM?
Symbol rate = 15 MHz

Residual errors

Error vector magnitude (EVM)
Frequency = 5.0 GHz
Frequency = 10.0 GHz
Frequency = 15.0 GHz
Frequency = 20.0 GHz

64QAM?
Symbol rate = 30 MHz

Residual Errors

Error vector magnitude (EVM)
Frequency = 5.0 GHz
Frequency = 10.0 GHz
Frequency = 15.0 GHz
Frequency = 20.0 GHz

Operated with options 122 or 140
(IF Path = Wide) and 123
(Preselector = OFF)

o = 0.2(nominal)

0.3% rms
0.3% rms
0.4 % rms
0.6 % rms

Operated with options 122 or 140
(IF Path = Wide) and 123
(Preselector = OFF)

a = 0.2(nominal)

0.4 % rms
0.5% rms
0.6 % rms
0.9% rms

Operated with options 122 or 140
(IF Path = Wide) and 123
(Preselector = OFF)

a = 0.2(nominal)

1.2 % rms
1.2 % rms
1.3 % rms
1.4 % rms

a. Meas Filter = Root Nyquist, Ref Filter = NyquiRgsult length = 800 symbols, EVM Ref Calc = Max.
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5 Digital Communications Basic Measurement
Personality

This chapter contains specifications for the PSAeSgption B7J, Basic Mode measurement
personality for vector signal analysis. These Bijgations also apply to the other digital commuations
measurement personalities (W-CDMA, HSDPA/HSUPA, G8ith EDGE, cdma2000, 1xEV-DV,
1XEV-DO, cdmaOne, NADC, TD-SCDMA Modulation AnalgsiPDC).
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Digital Communications Basic Measurement Personality

Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications for this chapter apply to thd&A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performane®iminal only and not subject to any warranted
specifications.

The measurement performance is only slightly défifeiin the E4446A, E4447A, and E4448A when
compared to the performance of the E4440A, E4448RE4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, you can estimate the nominal perforoean
of the measurements from the specifications inchépter.
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Option B7J, Basic Measurement Personality

Frequency Description

Specifications

Supplemental Information

Frequency Range

7 MHz to 3 GHz

Description

Specifications

Supplemental Information

Frequency Response

At all input attenuations
Maximum error relative to
reference condition (50 MHz)

Attenuation =0 to 2 dB
7 to 810 MHz
810 to 960 MHz
960 to 1428 MHz
1428 to 1503 MHz
1503 to 1710 MHz
1710 to 2205 MHz
2205 to 3000 MHz
Attenuation= 3 dB
7 to 810 MHz
810 to 960 MHz
960 to 1428 MHz
1428 to 1503 MHz
1503 to 1710 MHz
1710 to 2205 MHz
2205 to 3000 MHz

Electronic Input Attenuator

Range
Step size

Accuracy at 50 MHz
+20°C to +30C

+20 to +30C 0to +53C

+0.79 dB
+0.50 dB
+0.59 dB
+0.41 dB
+0.59 dB
+0.41 dB
+1.17 dB

+0.69 dB
+0.41 dB
+0.59 dB
+0.41 dB
+0.59 dB
+0.41 dB
+0.98 dB

0to +40 dB
1 dB steps

+0.95 dB
+0.66 dB
+0.75 dB
+0.57 dB
+0.75dB
+0.57 dB
+1.33dB

+0.85 dB
+0.57 dB
+0.75 dB
+0.57 dB
+0.75 dB
+0.57 dB
+1.14 dB

+0.15 dB relative to 10 dB
electronic attenuation

Typical

+0.60 dB
+0.22 dB
+0.22 dB
+0.15 dB
+0.22 dB
+0.15dB
+0.66 dB

+0.28 dB
+0.15 dB
+0.22 dB
+0.15dB
+0.22 dB
+0.15 dB
+0.50 dB

The standard mechanical inpy
attenuator is locked to 6 dB
when using the electronic inpu
attenuator.

+0.05 dB (typical)

—

—
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Description Specifications Supplemental Information

Absolute Amplitude Accuracy

Excluding: mismatch,

scalloping, and IF flatness
Including: linearity, RBW
switching, attenuatdt,

Freq. tuned to the input CW freq.

At 50 MHz, +20°C to +30°C +0.25 dB +0.06 dB (typical)
At 50 MHz, all temperatures +0.33 dB

At all frequencies
(Absolute amplitude accuracy at
50MHz + Frequency Response)

+20°C to +30°C +(0.25 dB + frequency +(0.06 dB + frequency respon
response) (typical)
0°C to +55°C +(0.33 dB + frequency
response)
50 MHz Amplitude Ref. Accuracy +0.05 dB (nominal)

a. Absolute amplitude error does not include inpigmatch errors. It is tested only when the analgeater frequency is tuned to
the input CW frequency. In this test condition, #fects of FFT scalloping error and IF Flatnessidbapply. FFT scalloping
error, the possible variation in peak level assiigeal frequency is varied between FFT bins, isathematical parameter of the
FFT window; it is under 0.01 dB for the flattop wiow. IF flatness, the variation in measured amgétwith signal frequency
variations across the span of an FFT result, ispetified separately for the digital communicaipersonalities, but the errors
caused by IF flatness are included in all indivichersonality specifications.

b. Absolute amplitude error is tested at a commnaaf signal levels, spans, bandwidths and inftenaator settings. As a result,
it is a measure of the sum of many errors normghcified separately for a spectrum analyzer: tietetinearity (also known
as scale or log fidelity), RBW switching uncertgirattenuator switching uncertainty, IF gain accyraédmplitude Calibrator
accuracy, and the accuracy with which the analgligns itself to its internal calibrator.
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Description Specifications Supplemental Information
LO emissions < 3 GHz <-125 dBm (nominal)
Third-order When using the electronic input attenuator, the
Intermodulation Distortion standard mechanical input attenuator is locked to 6
dB.

TOI performance will nominally bbetter than
shown in the Amplitude chapter by
7 dB + (CFx 1 dB/GHz).

Displayed Average Noise Level When using the electronic input attenuator, the

dB.

DANL performance will nominally bavorse than
shown in the Amplitude chapter by
7 dB + (CFx 1 dB/GHz).

Description Specifications Supplemental Information

Measurement Range Displayed Average Noise Level to +30
dBm
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Measurements

Spectrum

These specifications apply to the measurementabiain Basic Mode.

Capture time

Resolution BW range

Description Specifications Supplemental Information
Spectrum
Span range 10 Hz to 10 MHz 1,15, 2, 3,5, 7.5dduence

or arbitrary user-definable

66nsto40s
2 points to 200 kpoints
Coupled to span and RBW

Overall 100 MHz to 1 MHz 1,15,2,3,5, 7.5, 10 sequenge
or arbitrary user-definable
Span = 10 MHz 3 kHz to 5 kHz
Span = 100 kHz 30 Hz to 500 kHz
Span =1 kHz 400 MHz to 7.5 kHz
Span = 100 Hz 100 MHz to 2 kHz
Pre-FFT filter
Type Gaussian, Flat
BW Auto, Manual 1 Hz to 10 MHz
FFT window Flat Top (high amplitude accuracy);
Uniform; Hanning; Hamming; Gaussian;
Blackman; Blackman-Harris;
Kaiser-Bessel 70; K-B 90; K-B 110
Displays Spectrum, 1/Q waveform,
Simultaneous Spectrum & 1/Q waveform
140
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Waveform
Description Specifications Supplemental Information
Waveform
Sweep time rande
RBW < 7.5MHz 10 us to 200 ms
RBW < 1 MHz 10 us to 400 ms
RBW < 100 kHz 10usto2s
RBW < 10 kHz 10pusto 20 s

Time record length
Resolution bandwidth filter

Gaussian

Flat Top
Frequency response
for 10 MHz setting

Displays

X-axis display
Range
Controls

10 Hz to 8 MHz
10 Hz to 10 MHz

RF envelope, 1/Q waveform

10 divisionsx scale/div

Scale/Div, Ref Value, and
Ref Position

2 to >900 kpoints (nominal)

1,15, 2,3,5, 7.5, 10 sequence or
arbitrary user-definable

+0.25 dB over 8 MHz (nominal)
-3 dB roll off bandwidth is 10 MHz
(nominal)

Allows expanded views of portions of th

trace data.

]

a. The maximum available sweep time range is ptap@ to the setting of the decimation
(Meas Setup > Advanced > Decimation ).
The limits shown are for decimation = 4, the maximailowed. The default for decimation is 1.
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Description

Specifications

Supplemental Information

Both Spectrum and
Waveform

Trigger
Source

Trigger delay
Range
Repeatability
Resolution

Trigger slope

Trigger hold off
Range
Resolution

Auto trigger
Time interval range

RF burst trigger
Peak carrier power
range at RF Input

Trigger level range

Bandwidth

Video (IF envelope) trigger
Range

Measurement Control

Averaging
Avg number
Avg mode
Avg type

Y-axis display controls

Markers

Free Run (immediate), Video (IF
envelope), RF Burst (wideband), Ext
Front, Ext Rear, Frame, Line

—100 ms to+500 ms
+33 ns
33 ns

Positive, Negative

0 to 500 ms
lps
On, Off

+27 dBm to—-40 dBm

0to-25dB

+30 dBm to noise floor

Single, Continuous, Restaus®a
Resume

1 to 10,000
Exponential, Repeat

Power Avg (RMS), Log-Power Avg
(Video), Voltage Avg, Maximum,
Minimum

Scale/Div, Ref Value, angff Rosition

Normal, Delta, Band Power, Noise

For Video, RF Burst, Ext Front,
Ext Rear

0 to 10 s (nominal)
Does an immediate trigger if ng
trigger occurs before the set time
interval.

Wideband IF for repetitive burs
signals.

Relative to signal peak

>15 MHz (hominal)

Allows expanded views of
portions of the trace data
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Inputs and Outputs

Front Panel

Description Specifications Supplemental Information

RF Input

VSWR
with electronic attenuator
7 MHz to 3 GHz

0 or 1 dB input attenuation < 1.3:1 (nominal)
> 2 dB input attenuation < 1.2:1 (nominal)
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6 GSM/EDGE Measurement Personality

This chapter contains specifications for the PS#esgOption 202, GSM with EDGE measurement
personality.
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Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications apply in the frequency rangesudented in In-Band Frequency Range.

The specifications for this chapter apply to thé4&3A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performanemiminal only and not subject to any warranted
specifications.

The measurement performance is only slightly d#iféin the E4446A, E4447A, and E4448A when
compared to the performance of the E4440A, E4448RAEB4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, you can estimate the nominal perforoean
of the measurements from the specifications inchépter.
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Option 202, GSM/EDGE

Description

Specifications

Supplemental Information

EDGE Error Vector Magnitude
(EVM)

Carrier Power Range at RF Input
EVM

Operating rang&

Floor (RMS)

Accuracy’ (RMS)
EVM range 1 % to 10 %

Frequency Error
Accuracy
IQ Origin Offset
DUT Maximum Offset
Maximum Analyzer Noise Floor
Trigger to TO Time Offset
Relative Offset Accuracy

0.5%
+0.5%

+1 Hz + tf&

—20 dBc
—43 dBc

3178 shifted 8PSK modulation

Specifications based on 200 bursts
+24 to—45 dBm (nominal)

0 to 25 % (nominal)

0.3 % (typical)
+24 to-12 dBm power range at RF input

15.0 ns (hominal)

a. The operating range applies when the Burst 8yset to Training Sequence.
b. The accuracy specification applies when the Bsyac is set to Training Sequence. The definiibaccuracy for the purposes
of this specification is how closely the result tsethe expected result. That expected result i850tignes the actual RMS EVM

of the signal, per 3GPP TS 5.05, annex G.

c. tfa = transmitter frequencyfrequency reference accuracy
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Description

Specifications

Supplemental Information

Power vs. Time and
EDGE Power vs. Time

Minimum carrier power at RF Input for
GSM and EDGE

Absolute power accuracy for in-band
signal (excluding mismatch errér)

20 to 30°C; attenuation > 2 dB
20 to 30 °C; attenuation 2 dB”
0 to 55°C; attenuation > 2 dB

-0.11+0.66 dB
-0.11+0.75 dB
-0.11+0.90 dB

GMSK modulation (GSM)

3178 shifted 8PSK modulation (EDGE)

Measures mean transmitted RF carrier power
during the useful part of the burst (GSM
method) and the power vs. time ramping.

510 kHz RBW
—-40 dBm (nominal)

—0.11+0.18 dB (typical)
—-0.11+0.24 dB (typical)

a. The power versus time measurement uses a liesdbandwidth of about 510 kHz. This is not wid@egh to pass all the
transmitter power unattenuated, leading the casgtigtrror shown in addition to the uncertainty. dlev RBW would allow
smaller errors in the carrier measurement, but @vallbw more noise to reduce the dynamic rangé®idw-level
measurements. The measurement floor will change by

10% log(RBW/510 kHz).

The average amplitude error will be abe0t11 dBx ((510 kHz/RBWj). Therefore, the consistent part of the ampliteider

can be eliminated by using a wider RBW.

b. The absolute power accuracy depends on thegettithe electronic input attenuator as well @&sdignal-to-noise ratio. For
high input levels, the Auto setting of RF Input Barwill result in high signal-to-noise ratios amguit Atten > 2 dB, for which
the Absolute power accuracy is best. At moderatel$e manually setting the Input Atten can givetdresiccuracy than the
automatic setting. At very low levels, automaticmanual setting of the Input Atten to O dB optinsizee accuracy by

maximizing the signal-to-noise ratio.

For GSM and EDGE respectively, “high levels” woulshminally be levels above2.3 dBm ane5.5 dBm respectively, and
“very low levels” would nominally be below68 dBm.
The error due to very low signals levels is a fiorcof the signal (mean transmit power) to noisegsurement floor) ratio, SN,
in decibels.The function is error = X log(1 + 105"9.
For example, if the mixer level (input power miratgenuation) is 26.4 dB above the measurement, ftbererror due to adding
the analyzer's noise to the UUT is only 0.01 dB.
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Description

Specifications

Supplemental Information

Power ramp relative accuracy

RF Input Range = Autb
+6 dB to noise®”

Mixer Levels —12 dBm?
Oto+6 dB
0 to noise?®

Mixer Level< -18 dBm?
+6 dB to noise

Measurement floor
Time resolution
Burst to mask uncertainty

+0.13 dB

+0.13dB
+0.08 dB

+0.08 dB

200ns

+0.2 bit
(approxz0.7 ps)

Referenced to meaustnitted power

—88 dBm + Input Attenuation (nominal)

a. Using auto setting of RF Input range optimizesdynamic range of analysis, but the scale figdeipoorer at the relatively high
mixer levels chosen. Because of this, manuallyrggethe input attenuator so that the mixer levd¥ (Rput power minus Input
Attenuation) is lower can improve the relative aecy of power ramp measurements as shown.

b. The relative error specification does not chaagéhe levels approach the noise floor, excephfeffect of the noise power

itself. If the mixer level is not high enough to keahe contribution of the measurement floor négleg the noise of the

analyzer will add power to the signal being meaguresulting in an error. That error is a functafrihe signal (carrier power)

to noise (measurement floor) ratio (SN), in deabel
The function is error = 1% log(1 + 1059, For example, if the mixer level is 26.4 dB abdive measurement floor, the error

due to adding the noise of the analyzer to the Hdnly 0.01 dB.
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Description Specifications Supplemental Information
Phase and Frequency Error GMSK modulation (GSM)
Specifications based on 3GPP essential
conformance requirements, and 200
bursts
Carrier power range at RF Input +27 to—45 dBm (nominal)
Phase error 0.5°
Floor (RMS) +0.5°
Accuracy (RMS)
Phase error range 1 ° to 15 °
Peak phase error +2.0°
Accuracy
Phase error range 3 °to 25 °
Frequency error
Initial frequency error range +75 kHz (nominal)
Accuracy +5 Hz + tfa®
1/Q Origin Offset
DUT Maximum Offset -15dBc (nominal)
Analyzer Noise Floor -50dBc (nominal)
Burst sync time uncertainty 10.1 bit (approxt0.4 us)
Trigger to TO time offset
Relative offset accuracy +5.0 ns (nominal)

a. tfa = transmitter frequeneyfrequency reference accuracy
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Description Specifications Supplemental Information
Output RF Spectrum and GMSK modulation (GSM)
EDGE Output RF Spectrum 318 shifted 8PSK modulation
(EDGE)
Minimum carrier power at RF Input —20 dBm (nominal)

ORFS Relative RF Power Uncertairity
Due to modulation

Offsets< 1.2 MHz +0.15 dB
Offsets= 1.8 MHz +0.25 dB
Due to switching +0.15 dB (nominal)

ORFS Absolute RF Power Accuracy
20 to 30°C, attenuation > 2 dB +0.72 dB +0.18 dB (typical)
20 to 30°C, attenuatior 2 dB® +0.81 dB +0.24 dB (typical)

a. The uncertainty in the RF power ratio reportg@RFS has many components. This specification doemclude the effects of
added power in the measurements due to dynamie tanigations, but does include the following esodetection linearity, RF
and IF flatness, uncertainty in the bandwidth ef RBW filter, and compression due to high driveelsun the front end.

b. The worst-case modeled and computed errors ISORIe to switching are shown, but there are twihéu considerations in
evaluating the accuracy of the measurement: Fgitent has been unable to create a signal of kNGRS due to switching,
so we have been unable to verify the accuracy ofrmdels. This performance value is therefore shasynominal instead of
guaranteed. Second, the standards for ORFS allwsh of any RBW of at least 300 kHz for the refeeemeasurement against
which the ORFS due to switching is ratioed. Chagdgire RBW can make the measured ratio change by alpout 0.24 dB,
making the standards ambiguous to this level. Bee may choose the RBW for the reference; the #4380 kHz RBW has
good dynamic range and speed, and agrees witlpgzatices. Using wider RBWs would allow for restitat depend less on
the RBW, and give larger ratios of the referencth&ORFS due to switching by up to about 0.24 dB.

c. The absolute power accuracy depends on thegettithe electronic input attenuator as well &sdignal-to-noise ratio. For
high input levels, the Auto setting of RF Input Barwill result in high signal-to-noise ratios amguit Atten > 2 dB, for which
the Absolute power accuracy is best. At moderatel$e manually setting the Input Atten can givetdreiccuracy than the
automatic setting. For GSM and EDGE respectiveligtiievels” would nominally be levels abov8.3 dBm and-3.7 dBm
respectively.

d. Using the RF Input Range auto setting nomin@bults in better accuracy for power levels abe@& dBm for GSM ane3.69
dBm for EDGE. This is because these power leveltheanput attenuator to 3 dB or more where REUdency response errors
are smaller.
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Description Specifications Supplemental Information
Dynamic Range, 5-pole sync-tuned filters
Spectrum due to modulation ° Methods: Direct Timé and FFT
20to0 30 °C
Offset Frequency GSM EDGE GSM EDGE
(typical) (typical)
100 kHz® 67.3dB 67.3dB
200 kHz 74.5 dB 74.5 dB
250 kHz 76.9 dB 76.9 dB
400 kHz 81.5dB 81.3dB
600 kHz 85.6 dB 85.1dB 87.7dB 87.0dB
1.2 MHz 91.0dB 89.4 dB 92.8dB 91.0dB
GSM (nominal) EDGE
(nominal)
1.8 MHZ' 90.3 dB 90.2 dB 93.1dB 92.0 dB
6.0 MHz 94.0 dB 93.7 dB 96.8 dB 94.5 dB

a. Maximum dynamic range requires RF input powerab@ dBm for offsets of 1.2 MHz and below. For offsetd.8 MHz and
above, the required RF input power for maximum dyicarange is +6 dBm for GSM signals and +5 dBm fBIGE signals

b. ORFS standards call for the use of a 5-pole;-syned filter; this and the following footnoteview the instrument's
conformance to that standard. Offset frequenciasbeameasured by using either the FFT method adithet time method. By
default, the FFT method is used for offsets of KB and below, and the direct time method is useaffsets above 400 kHz.
The FFT method is slower and has lower dynamicedhgn the direct time method.

c. The direct time method uses digital Gaussian Ri@rs whose noise bandwidth (the measure of ifgze to “spectrum due
to modulation”) is withirnt0.5 % of the noise bandwidth of an ideal 5-polecsymed filter. However, the Gaussian filters do no
match the 5-pole standard behavior at offsets 0flklz and less, because they hboweer leakage of the carrier into the filter.
The lower leakage of the Gaussian filters provalssiperior measurement because the leakage cdrtier ecnasks the ORFS
due to the UUT, so that less masking lets thelteshore sensitive to variations in the UUT specipdtter. But this superior
measurement gives a result that does not confotm@RFS standards. Therefore, the default methodffeets of 400 kHz and
below is the FFT method.

d. The FFT method uses an exact 5-pole sync-tuB Rter, implemented in software.

e. The dynamic range for offsets at and below 499 ik not directly observable because the signettspm obscures the result.
These dynamic range specifications are computed friease noise observations.

f. Offsets of 1.8 MHz and higher use 100 kHz analysindwidths.
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Description

Specifications

Supplemental Information

Dynamic Range,
Spectrum due to switchirig
Offset Frequency

400 kHz
600 kHz
1.2 MHz
1.8 MHz

72.1dB
75.9dB
80.2 dB
84.6 dB

5-pole sync-tuned filters

Spectrum (Frequency Domain)

See Spectrum on page 140.

Waveform (Time Domain)

See Waveform on page 141.

a. The impulse bandwidth (the measure of importam¢epectrum due to switching transients”) of fitter used in the direct time
method is 0.8 % less than the impulse bandwiddmadtieal 5-pole sync-tuned filter, with a toleranfe0.5 %. Unlike the case

with spectrum due to modulation, the shape of itter fesponse (Gaussian vs sync-tuned) does festtdhe results due to

carrier leakage, so the only parameter of therfiliat matters to the results is the impulse badttwiThere is a mean error of

-0.07 dB due to the impulse bandwidth of the filtehjch is compensated in the measurement of ORESalswitching. By
comparison, an analog RBW filter witht&0 % width tolerance would cause a maximum ampditugcertainty of 0.9 dB.
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Description

GSM
Specifications

EDGE
Specifications

Supplemental
Information

In-Band Frequency Ranges

GSM 900, P-GSM

GSM 900, E-GSM

890 to 915 MHz
935 to 960 MHz

880 to 915 MHz
925 to 960 MHz

890 to 915 MHz
935 to 960 MHz

880 to 915 MHz
925 to 960 MHz

DCS1800 1710to 1785 MHz| 1710to 1785 MHz
1805 to 1880 MHz | 1805 to 1880 MHz
PCS1900 1850 to 1910 MHz
1930 to 1990 MHz
GSM850 824 to 849 MHz
869 to 894 MHz
Description GSM EDGE Supplemental

Specifications

Specifications

Information

Alternative Frequency Ranges

Down Band GSM
GSM450

GSM480

GSM700

b

400 to 500 MHz

450.4 to 457.6 MHz
460.4 to 467.6 MHz

478.8 to 486 MHz
488.8 to 496 MHz

447.2 t0 761.8 MHz

400 to 500 MHZ

Frequency ranges over which all specificatigmya
Frequency ranges with tuning plans but degragedifications for absolute power accuracy. Theat#gtion should be

nominally+0.30 dB.
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Description

Specifications

Supplemental Information

Trigger
Trigger source

Trigger delay, level, and slopé

Trigger delay
Range
Repeatability
Resolution

External trigger inputs
Level Range
Impedance

Burst Sync
Source

Training sequence code

Burst type

Range Control

-100 to+500 ms
+33 ns
33 ns

—-5to+5V

RF burst (wideband), Video (IF envelope), Ext Frankt
Rear, Frame Timer. Actual available choices depeinde
on measurement.

Each trigger sednas a separate set of these
parameters.

10 kQ (nominal)

Training sequence, RF amplitude, None.
Actual available choices dependent on measurement.

GSM defined 0 to 7
Auto (search) or Manual

Normal (TCH & CCH)
Sync (SCH)
Access (RACH)

RF Input Autorangé@
Manually setMax Total Pwr
Manually setnput Atten

a. Auto range isot continuous with each measurement acquisitionilitun only once immediately following a measurerhe
restart, initiated either by pressing Restart key, or by sending the GPIB commanil T: | MM This behavior was chosen to
maintain best measurement speed, but it requirggocavhen input power levels change. If the ingighal power changes, the
analyzer will not readjust the input attenuatorsdptimal dynamic range unless a measurement teéstaitiated. For example,
if a sequence of power measurements is made, beginith a maximum power level that is large enotmhequire non-zero
input attenuation, it is advisable to do a measergnestart to automatically set a lower inputrattgor value to maintain
optimal dynamic range for approximately every 3tdB input signal power level is reduced, or smatlepending upon how
precisely dynamic range needs to be optimized. €aly, if the input signal power increases toght@nough level, input
overloading will occur if the input attenuators acd readjusted by doing a measurement restart.
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7 W-CDMA Measurement Personality

This chapter contains specifications for the PSAeSgOption BAF, W-CDMA measurement
personality.
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Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications apply in the frequency rangesudented in In-Band Frequency Range.

The specifications for this chapter apply to thé4&3A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performanemiminal only and not subject to any warranted
specifications.

The measurement performance is only slightly d#iféin the E4446A, E4447A, and E4448A when
compared to the performance of the E4440A, E4448RB4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, you can estimate the nominal perforoean
of the measurements from the specifications inchépter.

158 Chapter 7



Specifications Guide
W-CDMA Measurement Personality

Conformance With 3GPP TS 25.141 Base Station Requir

ements for a

Manufacturing Environment

Sub- Name 3GPP Required Instrument Supplemental
clause Test Instrument Tolerance Information
Tolerance Interval 2°°¢
(as of 2002-06)
Conditions
25 to 35°C¢

Derived tolerances
95th percentilé
100 % limit tested

Calibration uncertainties includéd

6.2.1 Maximum Output Power +0.7 dB (95 %) +0.28 dB (95 %) | +0.71 dB (100 %)
6.2.2 CPICH Power Accuracy +0.8 dB (95 %) +0.29 dB (95 %) -10 dB CDP
6.3.4 Frequency Error +12 Hz (95 %) +10 Hz (100 %) Freq Ref locked
6.4.2 Power Control Steps "
1 dB step +0.1 dB (95 %) +0.03 dB (95 %) | Test Model 2
0.5 dB step +0.1 dB (95 %) +0.03 dB (95 %) Test Model 2
Ten 1 dB steps +0.1 dB (95 %) +0.03 dB (95 %) Test Model 2
Ten 0.5 dB steps +0.1 dB (95 %) +0.03 dB (95 %) Test Model 2
6.4.3 Power Dynamic Range +1.1 dB (95 %) +0.50 dB (95 %)
6.4.4 Total Power Dynamic 0.3 dB (95 %) +0.015 dB (95 %) | Ref-35 dBm at
Range " mixer'
6.5.1 Occupied Bandwidth +100 kHz (95 %) | +38 kHz (95 %) 10 averages

a. Those tolerances marked as 95 % are derived$&timpercentile observations with 95 % confidence.
b. Those tolerances marked as 100 % are derived X089 % limit tested observations. Only the 100r#tltested observations

are covered by the product warranty.

c. The computation of the instrument tolerancerimtis shown includes the uncertainty of the tra@hgalibration references to
national standards. It is added, in a root-sum+sgfashion, to the observed performance of theunsnt.

d. This table is intended for users in the manuf@iwg environment, and as such, the toleranceditmtve been computed for
temperatures of the ambient air near the analyiz2s ¢o 35°C.

e. Most of the tolerance limits in this table areidsd from measurements made of standard instrusptifications, rather than
direct observations.

f. Tolerance limits are computed for a CPICH codmdin power of —10 dB relative to total signal powe

g. The frequency references of the DUT and theegsipment must be locked together to meet théesaoke interval.

h. These measurements are obtained by utilizingdbe domain power function or general instrumeptability. The tolerance

limits given represent instrument capabilities.

i. The tolerance interval is based on the larggsias power being —35 dBm at the mixer.

j- The OBW measurement errors are dominated bydise-like nature of the signal. The errors dedlingroportion to the square
root of the number of averages. The tolerancevateshown is for ten averages.
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Sub- Name 3GPP Required Instrument Supplemental
clause Test Instrument Tolerance Information
Tolerance Interval 2°°¢
(as of 2002-06)
6.5.2.1 Spectrum Emission Mask +1.5 dB (95%) +0.59 dB (95 %) Absolute peak
6.5.2.2 ACLR
5 MHz offset 0.8 dB (95%) +0.22 dB (100 %)
10 MHz offset 0.8 dB (95%) +0.22 dB (100 %)
6.5.3 Spurious Emissions
f<3 GHz +1.5t02.0dB +0.65 dB (100 %)
(95 %)
3GHz<f<4GHz +2.0 dB (95%) +1.77 dB (100 %)
4 GHz <f<12.6 GHz +4.0 dB (95%) +2.27 dB (100 %)
6.7.1 EVM +2.5 % (95%) 1.0 % (95 %) Range 15 to 20°
6.7.2 Peak Code Domain Error +1.0 dB (95%) +1.0 dB (nominal)

a. Those tolerances marked as 95 % are derived$Etimpercentile observations with 95 % confidence.

b. Those tolerances marked as 100 % are derived X689 % limit tested observations. Only the 100r#tltested observations
are covered by the product warranty.

c. The computation of the instrument tolerancerimtis shown includes the uncertainty of the tra@hgalibration references to
national standards. It is added, in a root-sum+sgfashion, to the observed performance of theunsnt.

d. The tolerance interval shown is for the pealohits power of a CW-like spurious signal. The stadd for SEM measurements
are ambiguous as of this writing; the tolerancerivdl shown is based on Agilent’s interpretationhef current standards and is
subject to change.

e. EVM tolerances apply with signals having EVMs with2.5 % of the required 17.5 % EVM limit.
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Description

Specifications

Supplemental Information

Channel Power
Minimum power at RF Input
Absolute power accuraéy

20 to 30°C, Attenuatiors> 2 dBP
20 to 30°C, Attenuatiors 2 dB”

Measurement floot

+0.71 dB
+0.80 dB

—70 dBm (nominal)

+0.19 dB (typical)
+0.25 dB (typical)

—78 dBm (nominal)

a. Absolute power accuracy includes all error sesifor in-band signals except mismatch errors epdatability due to
incomplete averaging. It applies when the mixeelés high enough that measurement floor contrisuis negligible.

b. The absolute power accuracy depends on thegettithe electronic input attenuator as well @&sdiignal-to-noise ratio. For

high input levels, the Auto setting of RF Input Barwill result in high signal-to-noise ratios amguit Atten > 2 dB, for which

the Absolute power accuracy is best. At moderatel$e manually setting the Input Atten can givetdresiccuracy than the
automatic setting. At very low levels, automaticmanual setting of the Input Atten to O dB optinsizee accuracy by

maximizing the signal-to-noise ratio. For W-CDMAigh levels” would nominally be levels abov&4.4 dBm, and “very low

levels” would nominally be below58 dBm.
The error due to very low signals levels is a fiorcbf the signal (channel power) to noise (measerd floor) ratio, SN, in

decibels. The function is error = xdog(1 + 16-°"9. For example, if the mixer level (input power mnattenuation) is 26.4
dB above the measurement floor, the error due dingdhe analyzer's noise to the UUT is only 0.81 d

c. Measurement floor is the channel power measweddly to the noise of the analyzer. The measumneft@r nominally

changes by +1 dB/GHz for signal frequencies difiefeom the 2 GHz frequency for which this nomiflabr was determined.
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Description Specifications Supplemental Information
Adjacent Channel Power Specifications apply for Sweep Method
Ratio (ACPR; ACLR) ? =FFT or Swp
Minimum power at RF Input =27 dBm (nominal)
ACPR Accuracy’ RRC weighted, 3.84 MHz noise
Radio Offset Freq. bandwidth
MS (UE) 5 MHz +0.12 dB At ACPR range 030 to—36 dBc with
optimum mixer levef
MS (UE) 10 MHz +0.17 dB At ACPR range of40 to—46 dBc with
auto-ranged
BTS 5 MHz +0.22 dB At ACPR range 042 to—48 dBc with
optimum mixer levef
BTS 10 MHz +0.22 dB At ACPR range of47 to-53 dBc with
auto-ranged
BTS 5 MHz +0.17 dB At-48 dBc non-coherent ACPR

Most versions of ACP measurements use negaiivders, in units of dBc, to refer to the power naajacent channel relative
to the power in a main channel, in accordance Withstandards. The standards for W-CDMA analysitueie ACLR, a
positive number represented in dB units. In orddye consistent with other kinds of ACP measuremeéhis measurement and
its specifications will use negative dBc results] aefer to them as ACPR, instead of positive diilts referred to as ACLR.
The ACLR can be determined from the ACPR reportethbrely reversing the sign.

. The ACPR level accuracy depends on the mixeedevel and whether the distortion products frbm analyzer are coherent

with those in the UUT. Except for the “noncoherease” described in footnote f, the specificatiomglaeven in the worst case
condition of coherent analyzer and UUT distortioaducts. For ACPR levels other than those in thecHications table, the
optimum mixer drive level for accuracy is approxiein—29 dBm - (ACPR/3), where the ACPR is given in (rtagg decibels.
In order to meet this specified accuracy wheasugng mobile station (MS) or user equipment (UEhiw 3 dB of the required
-33 dBc ACPR, the mixer level (ML) must be optimiZedaccuracy. This optimum mixer level4+48 dBm, so the input
attenuation must be set as close as possible tvdrage input power {8 dBm). For example, if the average input power is
-6 dBm, set the attenuation to 12 dB. This spedificaapplies for the normal 3.5 dB peak-to-avenag® of a single code.
Note that, if the mixer level is set to optimizendynic range instead of accuracy, accuracy errera@minally doubled.

ACPR accuracy at 10 MHz offset is warranted WREnnput Range is set to Auto.

In order to meet this specified accuracy, theemlievel must be optimized for accuracy when meagiNode-B of the Base

Transmission Station (BTS) within 3 dB of the regdi-45 dBc ACPR. This optimum mixer level4+44 dBm, so the input

attenuation must be set as close as possible tvdrage input power —={4 dBm). For example, if the average input power is
-6 dBm, set the attenuation to 8 dB. This specificaapplies for the normal 10 dB peak-to-average (@t 0.01 % probability)
for Test Model 1. Note that, if the mixer level &t 0 optimize dynamic range instead of accuracgyigacy errors are nominally
doubled.

Accuracy can be excellent even at low ACPR Ieassuming that the user sets the mixer level timge the dynamic range,
and assuming that the analyzer and UUT distorttwasncoherent. When the errors from the UUT aedbtialyzer are
incoherent, optimizing dynamic range is equivatenninimizing the contribution of analyzer noiselatistortion to accuracy,
though the higher mixer level increases the disptafe fidelity errors. This incoherent additiose&d commonly used in the
industry and can be useful for comparison of anslgguipment, but this incoherent addition modeaigly justified.
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Description

Specifications

Supplemental Information

th

Dynamic Range
Offset Frequency

5 MHz
10 MHz

RRC weighted, 3.84 MHz noise bandwi

—74.5 dB (nominal
—82 dB (nominal)®

Description

Specifications

Supplemental Information

Multi-Carrier Power
Minimum Carrier Power at RF Input
ACPR Dynamic Range, two carriers

5 MHz offset
10 MHz offset

ACPR Accuracy, two carriers
5 MHz offset;-48 dBc ACPR

—12 dBm (nominal)

RRC weighted4 3481z noise bandwidth

=70 dB (nominal)
—75 dB (nominal)

+0.38 dB (nominal)

Description

Specifications

Supplemental Information

Power Statistics CCDF
Minimum Power at RF Input
Histogram Resolution

0.01 dB

—40 dBm, average (nothina

The averaged input power level should be at {eagBm and RF Input Range is set to Auto
The Complementary Cumulative Distribution Fuost{CCDF) is a reformatting of the histogram of fwever envelope. The

b.
width of the amplitude bins used by the histograrthe histogram resolution. The resolution of ti@DE will be the same as

the width of those bins.
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Description

Specifications

Supplemental Information

Intermodulation
Minimum Carrier Power at RF Input
Third-order Intercept

CF=1GHz

CF=2GHz

—30 dBm (nomjnal

TOIl+7.2dB
TOl+7.5dB

a. The third-order intercept (TOI) of the analyasrconfigured for the W-CDMA personality is highiear the third-order
intercept specified for the analyzer without thespeality, due to the configuration of loss elersantfront of the input mixer.
The personality configures the mechanical attemuatbe in a fixed 6 dB attenuation position, aad hdditional loss in the
electronic attenuator. The TOI increases by theinahamount shown due to these losses when the@iéc attenuator is set to

0 dB, and further increases proportional to thérggbf the electronic attenuator.
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Description Specifications Supplemental Information

Occupied Bandwidth

Minimum carrier power at RF Input —40 dBm (nom)jnal
Frequency Resolution 100 Hz
Frequency Accuracy 14%

N, (nominal)®
avg

Spectrum Emission Mask
Minimum power at RF Input —20 dBm (nominal)
Dynamic Range, relative

2.515 MHz oﬁsef -86.7 dB -88.9 dB (typical)

1980 MHz regiofi -80.7 dB -83.0 dB (typical)
Sensitivity, absoluté

2.515 MHz offset -97.9 dBm -99.9 dBm (typical)

1980 MHz regio -81.9 dBm -83.9 dBm (typical)
Accuracy, relative

Display = Abs Peak Pwr +0.14 dB

Display = Rel Peak Pwr +0.56 dB

@«

. The errors in Occupied Bandwidth measuremend@emostly to the noisiness of any measuremeataise-like signal, such

as the W-CDMA signal. The observed standard deviaifdhe OBW measurement is 60 kHz, so with 100&ayes, the
standard deviation should be about 2 kHz, or 0.0518é frequency errors due to the FFT processieagamputed to be
0.028 % with the RBW (30 kHz) used.

. The dynamic range specification is the ratithefchannel power to the power in the offset agibrespecified. The dynamic

range depends on the measurement settings, spelalkpower or integrated power. This specificaisoterived from other
analyzer performance limitations such as third-ondiermodulation, DANL and phase noise. Dynamitgespecifications are
based on default measurement settings, with deteetdo average, and depend on the mixer leveleMevel is defined to be
the input power minus the input attenuation.

Default measurement settings include 30 kHz RBWs dynamic range specification applies for théroum mixer level,
which is about -9 dBm.

Default measurement settings include 1200 kH¥VRBhis dynamic range specification applies forizenlevel of 0 dBm.
Higher mixer levels can give up to 5 dB better dyitarange, but at the expense of compression imghe mixer, which
reduces accuracy. The compression behavior ohfh imixer is specified in the PSA Specificationsd®; the levels into the
mixer are nominally 8 dB lower in this applicatisen the center frequency is 2 GHz.

The sensitivity is specified with 0 dB inputegitiation. It represents the noise limitations efdahalyzer. It is tested without an
input signal.

The sensitivity at this offset is specified retdefault 30 kHz RBW.

The sensitivity for this region is specifiedtire default 1200 kHz bandwidth.
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Description Specifications Supplemental Information

Code Domain Following specifications are 95 %o

BTS Measurements

-25 dBms< ML ? <-15 dBm

25 to 35 °C,

Preamp(Option 1DS) Off, except as noted

Code domain power
Minimum power at RF input

Maximum power at RF input

unless stated as (nominal).

Preamp(Opt?on 1DS) Off -75 dBm (nominaly ©
PreamgOption 1DS) On -102 dBm (nominal$

PreamgOption 1DS) On -45 dBm (nominalf

a.

ML (mixer level) is RF input power minus atteroat

This table is intended for users in the manuf@mg environment, and as such, the tolerancediimtve been computed for
temperatures of the ambient air near the analyiz25 ¢to 35 °C.

All specifications given are derived from™gercentile observations with 95 % confidence.

Nominal operating range. Accuracy specificatiapply when mixer level (RF input power minus atigtion) is between —25
and —15 dBm.

Predefined test models under the Symbol Bouniernu are recommended for RF input power levelsvibel60 dBm. At low
signal-to-noise ratios the auto channel ID algamithhay not correctly detect an active code chamméliimed on. The predefined
test model bypasses the auto channel ID algorithm.

CPICH synchronization requires a minimum RF inpower of —102 dBm. CPICH synchronization can tigieved for RF input
power down to —112 dBm, but lock will not be cotesns.

CPICH synchronization can be obtained abovedBts, but TOI products will begin to raise the catienain noise floor. The
power range that is free from TOI-induced noisefflproblems can be extended up to 20 dB by inangakie input attenuation
above the factory preset setting of 0 dB when ulisgpreamplifier. There is no auto mode for sgttiput attenuation when the
preamplifier is On.
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Description Specifications Supplemental Information

Relative accuracy

Test signal
Test Model 2
Code domain power range
0to-10 dBc +0.015 dB
-10 to-30 dBc +0.06 dB
-30 to-40 dBc +0.07 dB

Test Model 1 with 32 DPCH
Code domain power range

0 to-10 dBc +0.015 dB
-10 to-30 dBc +0.08 dB
—-30 to—40 dBc +0.15dB

Symbol power vs. tim&
Minimum power at RF Input -50 dBm (nominalf ®

a. A code channel power measurement made on dispgrieading code includes all power that project® that code. This
power is primarily made up from the intended sigmaler that was spread using that code, but atdodas that part of the
SCH power (when present) that also projects org@tiie being measured. The reason for this addgitrat the SCH power is
spread using a gold code, which is not orthogam#ié code being measured. The increase in dedhbel$o this SCH leakage
effect is given by the following formula:

SCH leakage effect = 10 log G(10F) + 169 - C

Where:

S = Relative SCH power in dB (during the first%0of each timeslot)

F = Spreading factor of the code channel beingsorea

C = Ideal relative code channel power in dB (editly SCH energy)

For example, consider a composite signal comgrigie SCH set to —10 dB during the first 10 % afreslot, and a DPCH at
spreading factor 128 set to —28 dB. Performingdeahannel power measurement on the DPCH willmetutominal code
channel power measurement of —27.79 dB. The SCGth¢eaeffect of 0.21 dB should not be considerea measurement error
but rather the expected consequence of the noogwottal SCH projecting energy onto the code useithdypPCH.

In order to calculate the ideal code channel pdvéom a code channel power measurement M thatdes|$CH energy, the
following formula can be used:

C =10 log (14*°— 10°*%(10F))

Therefore a code channel power measurement M =9-2IB7at spreading factor 128 of a signal includinglative SCH power
of —10 dB indicates an ideal code channel power28fdB.

b. The SCH leakage effect due to its being sprgaaldold code not orthogonal to the symbol powéndeneasured will add
additional power to the measured result duringpitréion of the slot where SCH power is present. WBEH power is present,
the accuracy specification applies but the sigeaidpmeasured will include the noise-like contribntof the SCH power.
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Description

Specifications

Supplemental Information

Relative accuracy
Test signal
Test Model 1 with 32 DPCH signal
Code domain power range

0 to—25 dBc
-25 to—-40 dBc

Symbol error vector magnitude
Minimum power at RF Input

Accuracy
Test signal
Test Model 1 with 32 DPCH signal
Code domain power range
0 to—-25 dBc

+0.10 dB
+0.50 dB

-50 dBm (nominalf ®

+1.0%
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Description

Specifications

Supplemental Information

QPSK EVM
Preamp Qption 1DS) Off, except
as noted.

Minimum power at RF Input

QPSK Downlink
EVM
Operating range
Floor

Preamp@ption 1DS) Off
Preamp@ption 1DS) On

Accuracy?

I/Q origin offset
DUT Maximum Offset
Analyzer Noise Floor

Frequency error
Range

Accuracy
12.2 k RMC Uplink
EVM
Operating range
Floor
Accuracy?

I/Q origin offset
DUT Maximum Offset
Analyzer Noise Floor

Frequency error
Range
Accuracy

15%

—20 dBm (nominal)

0 to 25 % (nominal)

1.5 % (nominal)
RF input power = =50 dBm,
Attenuator = 0 dB

1.0 % (nominal) at EVM of 10 %

-10 dBc (nhominal)
=50 dBc (nhominal)

+300 kHz (nominal)

+10 Hz (nominal) + tf&

0 to 20% (nominal)
1.5% (nominal)
+1.0% (nominal) at EVM of 106

-10 dBc (nhominal)
=50 dBc (hominal)

+20 kHz (nominal)
+10 Hz (nominal) + tf&

a. The accuracy specification applies when the EvMe measured is well above the measurement ffében the EVM does not
greatly exceed the floor, the errors due to therflidd to the accuracy errors. The errors dueedldlor are noise-like and add
incoherently with the UUT EVM. The errors dependtiom EVM of the UUT and the floor as follows: errosgrt(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in percerind EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7&agd the floor is 2.5 %, the error due to the fliedd.43 %. The total error
can cause a reading as high as EVMUUT + floorerraceyerror, or as low as EVMUUT — accyerror, whéoerkrror is the
result of the error computation due to the flomd accyerror is the specified accuracy.

b. tfa = transmitter frequencyfrequency reference accuracy
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Description Specifications Supplemental Information
Modulation Accuracy Following specifications arg5
(Composite EVM) %", unless stated as (nominal

Composite EVM

BTS Measurements
—25dBm< ML # <-15 dBm
Preamp (Option 1DS) Off, except as noted

Minimum power at RF input
Preamp Qption 1DS) Off —75 dBm (nominaly ®
Preamp Qption 1DS) On —102 dBm (nominal§

Maximum power at RF input
Preamp Qption 1DS) On —45 dBm (nominal$

Test Model 4
Range 0to25%
Floor 1.5%
Accuracy’ +1.0 %

Test Model 1 with 32 DPCH
Range 0to 25 %
Floor 1.5%
Accuracy” +1.0 %

a.
. All specifications given are derived from"9gercentile observations with 95 % confidence.

ML (mixer level) is RF input power minus atteroat

Predefined test models under the Symbol Bounateryu are recommended for RF input power levelavbel60 dBm. At low
signal-to-noise ratios the auto channel ID algamithhay not correctly detect an active code chamméliimed on. The predefined
test model bypasses the auto channel ID algorithm.

Nominal operating range. Accuracy specificaipplies when mixer level (Rf input power minus maitt&tion) is between —25
and —15 dBm.

CPICH synchronization requires a minimum RF tpgmwer of —102 dBm. CPICH synchronization can tigieved for RF input
power down to —112 dBm, but lock will not be cotesns.

CPICH synchronization can be obtained abovedBis, but TOI products will begin to raise the EVMdt. The power range
that is free from TOI-induced noise floor problecasm be extended up to 20 dB by increasing the iafiehuation above the
factory preset setting of 0 dB when using the prgdier. There is no auto mode for setting inpueatiation when the
preamplifier is On.

The accuracy specification applies when the EWMd measured is well above the measurement ffdben the EVM does not
greatly exceed the floor, the errors due to therfldd to the accuracy errors. The errors dueedldlor are noise-like and add
incoherently with the UUT EVM. The errors dependtiom EVM of the UUT and the floor as follows: errosgrt(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in percerind EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7&ad the floor is 2.5 %, the error due to the flsdd.43 %. The total error
can cause a reading as high as EVMUUT + floorerraceyerror, or as low as EVMUUT — accyerror, whéoerkrror is the
result of the error computation due to the flood accyerror is the specified accuracy.

The accuracy specification applies when the E¥Md measured is well above the measurement ffidben the EVM does not
greatly exceed the floor, the errors due to therflidd to the accuracy errors. The errors dueetdldlor are noise-like and add
incoherently with the UUT EVM. The errors dependtiom EVM of the UUT and the floor as follows: errosgrt(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in percerind EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7&ad the floor is 2.5 %, the error due to the flsdd.43 %. The total error
can cause a reading as high as EVMUUT + floorerraceyerror, or as low as EVMUUT — accyerror, whéoerkrror is the
result of the error computation due to the flood accyerror is the specified accuracy.

).
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Description Specifications Supplemental Information

Peak Code Domain Error
Using Test Model 3 with 16 DPCH
signal spreading code 256

Accuracy +1.0 dB (nominal)
I/Q Origin Offset

DUT Maximum Offset —-10 dBc (nominal)

Analyzer Noise Floor =50 dBc (nominal)

Frequency Error
Specified for CPICH power —15 dBc

+500 Hz
Range 2 Hz + tfa®
Accuracy
Time offset
Absolute frame offset accuracy +150 ns _
Relative frame offset accuracy * 5.0 ns (nominal)
Relative offset accuracy (for STTD diff +1.25 ns
mode)”
Spectrum (Frequency Domain) See Spectrum on page 140
Waveform (Time Domain) See Waveform on page 141.

a. tfa = transmitter frequeneyfrequency reference accuracy

b. The accuracy specification applies when the oredssignal is the combination of CPICH (antennafij CPICH (Antenna-2),
and where the power level of each CPICH is —3 d&ixe to the total power of the combined signairtker, the range of the
measurement for the accuracy specification to aigply
+0.5 chips.
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Description

Specifications

Supplemental Information

Absolute power measurement
Accuracy
0 to —20 dBm
—20 to —60 dBm
Relative power measurement
Accuracy
Step range1.5 dB
Step range:3.0 dB
Step range4.5 dB
Step range:26.0 dB

Power Control and Power vs. Time

Using 5 MHz resolubandwidth

+0.7 dB (nominal)
+1.0 dB (nominal)

+0.1 dB (nominal)
+0.15 dB (nominal)
+0.2 dB (nominal)
+0.3 dB (nominal)
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Frequency
Description Specifications Supplemental Information
In-Band Frequency Range 2110 to 2170 MHz
1920 to 1980 MHz
General
Description Specifications Supplemental Information
Trigger
Trigger source RF burst (wideband), Video (IF dope), Ext
Front, Ext Rear. Actual choices are dependent
on measurement.
Trigger delay, level, & slope Each trigger sounes separate set of these
parameters.
Trigger delay
Range —100 to +500 ms
Repeatability +33 ns
Resolution 33 ns
External trigger inputs
Level -5V to +5 V (nominal)
Impedance 10 kQ (nominal)
Range Control RF Input Autorangé
Manually setMax Total Pwr
Manually setinput Atten

a. Autorange is not continuous with each measureasuisition; it will run only once immediatelylfowing a measurement
restart, initiated either by pressing Restart oséyding the GPIB command INIT:IMM. This behavior veagsen to maintain
best measurement speed, but it requires caution iapat power levels change. If the input signakvpochanges, the analyzer
will not readjust the input attenuators for optirdghamic range unless a measurement restartistéut For example, if a
sequence of power measurements is made, beginitingwmaximum power level that is large enougheguire non-zero input
attenuation, it is advisable to do a measuremestanteto automatically set a lower input attenuatdue to maintain optimal
dynamic range for approximately every 3 dB the trgignal power level is reduced, or smaller, depandpon how precisely
dynamic range needs to be optimized. Conversetligifnput signal power increases to a high endexgl, input overloading
will occur if the input attenuators are not reatidsby doing a measurement restart.
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8 HSDPA/HSUPA Measurement Personality

This chapter contains specifications for the PS#esgOption 210, HSDPA/HSUPA measurement
personality.




Specifications Guide
HSDPA/HSUPA Measurement Personality

Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications apply in the frequency rangesudented in In-Band Frequency Range.

The specifications for this chapter apply to thé4&3A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performanemiminal only and not subject to any warranted
specifications.

The measurement performance is only slightly d#iféin the E4446A, E4447A, and E4448A when
compared to the performance of the E4440A, E4448RB4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, you can estimate the nominal perforoean
of the measurements from the specifications inchépter.
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Option 210, HSDPA/HSUPA Measurement Personality

Description Specifications Supplemental Information
Code Domain Following specifications are
BTS Measurements 95 9%, unless stated as
—25dBm < ML* < -15 dBm (nominal).

25t035C”
Preamp (Option 1DS) Off, except as noted

Code domain power
Minimum power at RF input

PreampOption 1DS) Off —75 dBm (nominaf)®
PreamyOption 1DS) On -102 dBm (nominaf)

Maximum power at RF input
PreamgOption 1DS) On -45 dBm (nominal)

a. ML (mixer level) is RF input power minus atterioat

b. This table is intended for users in the manuf@eg environment, and as such, the tolerancediimtve been computed for
temperatures of the ambient air near the analyiz25 ¢to 35 °C.

c. Nominal operating range. Accuracy specificatiapply when mixer level (RF input power minus ati&ion) is between —25
and —15 dBm.

d. Predefined test models under the Symbol Bouncieryu are recommended for RF input power levelsvbel60 dBm. At low
signal-to-noise ratios the auto channel ID algamitinay not correctly detect an active code chamméliaed on. The predefined
test model bypasses the auto channel ID algorithm.

e. CPICH synchronization requires a minimum RF tpmwer of —102 dBm. CPICH synchronization can tigieved for RF input
power down to —112 dBm, but lock will not be cotesns.

f. CPICH synchronization can be obtained abovedBi®, but TOI products will begin to raise the caltenain noise floor. The
power range that is free from TOI-induced noisefflproblems can be extended up to 20 dB by inangakie input attenuation
above the factory preset setting of 0 dB when uslisgpreamplifier. There is no auto mode for sgttiput attenuation when the
preamplifier is On.
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Description Specifications Supplemental Information

Relative accuracy

Test signal
Test Model 2
Code domain power range
0to-10 dBc +0.015 dB
-10 to-30 dBc +0.06 dB
-30 to-40 dBc +0.07 dB

Test Model 1 with 32 DPCH
Code domain power range

0 to-10 dBc +0.015 dB
-10 to-30 dBc +0.08 dB
—-30 to—40 dBc +0.15dB

Test Model 5 with 8 HS-PDSCH
Code domain power range

0 to-10 dBc +0.015 dB (nominal)
-10to-30 dBc +0.08 dB (nominal)
-30 to—40 dBc +0.15 dB (nominal)

a. A code channel power measurement made on dispgrieading code includes all power that project® that code. This

power is primarily made up from the intended sigmaler that was spread using that code, but atdodas that part of the
SCH power (when present) that also projects orga@tite being measured. The reason for this addgitivat the SCH power is
spread using a gold code, which is not orthogan#ié code being measured. The increase in dedhbelo this SCH leakage
effect is given by the following formula:

SCH leakage effect = 10 log G(10F) + 169 - C

Where:

S = Relative SCH power in dB (during the first%of each timeslot)

F = Spreading factor of the code channel beingsorea

C = Ideal relative code channel power in dB (editly SCH energy)

For example, consider a composite signal comgrigie SCH set to —10 dB during the first 10 % afreslot, and a DPCH at
spreading factor 128 set to —28 dB. Performingdeahannel power measurement on the DPCH willmetutominal code
channel power measurement of —27.79 dB. The SCth¢eaeffect of 0.21 dB should not be considerea measurement error
but rather the expected consequence of the noogwttal SCH projecting energy onto the code useithéypPCH.

In order to calculate the ideal code channel pdvérom a code channel power measurement M thaides| SCH energy,
the following formula can be used:

C =10 log (14*°— 10°*%(10F))

Therefore a code channel power measurement M 792iB at spreading factor 128 of a signal includinglative SCH
power of —10 dB indicates an ideal code channelgp@f—28 dB.
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Description Specifications Supplemental Information

Symbol power vs. timé
Minimum power at RF Input -50 dBm (nominaly ©

Relative accuracy
Test signal
Test Model 1 with 32 DPCH signal
Code domain power range

0 to-25 dBc +0.10 dB
—-25 to—40 dBc +0.50 dB

Test Model 5 with 8 HS-PDSCH signal
Code domain power range

0to-25 dBc +0.10 dB (nominal)
—-25t0-40 dBc +0.50 dB (nominal)
Symbol error vector magnitude
Minimum power at RF Input =50 dBm (nominal)
Accuracy
Test signal

Test Model 1 with 32 DPCH signal
Code domain power range
0 to—-25 dBc +1.0%

a. Relative accuracy applies when examining datsidriof where SCH is active.
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Description Specifications Supplemental Information
Modulation Accuracy Following specifications ar@5
(Composite EVM) %, unless stated as (nominal).

BTS Measurements
—25 dBm < ML* £ -15 dBm
Preamp (Option 1DS) Off, except as noted

Composite EVM

Minimum power at RF input

Preamp Qption 1DS) Off —75 dBm (nominal) ©

Preamp Qption 1DS) On —102 dBm (nominaf)
Maximum power at RF input

Preamp Qption 1DS) On —45 dBm (nominalf
Test Model 4

Range 0to25%

Floor 1.5%

Accuracy +1.0 % (nominal)
Test Model 1 with 32 DPCH

Range 0to25%

Floor 15%

Accuracy +1.0 % (nominal)
Test Model 5 with 8 HS-PDSCH

Range 0 to 25 % (nominal)

Floor 1.5 % (nominal)

Accuracy +1.0 % (nominal)

a. ML (mixer level) is RF input power minus atterioat

b. Predefined test models under the Symbol Bounaferyu are recommended for RF input power levelsvibel60 dBm. At low
signal-to-noise ratios the auto channel ID algamitinay not correctly detect an active code chammé@liaed on. The predefined
test model bypasses the auto channel ID algorithm.

c. Nominal operating range. Accuracy specificaipplies when mixer level (RF input power minusraitgion) is between —25
and —15 dBm.

d. CPICH synchronization requires a minimum RF trgmawer of —102 dBm. CPICH synchronization can tigieved for RF input
power down to —112 dBm, but lock will not be cotesns.

e. CPICH synchronization can be achieved for REtimpower down to —112 dBm, but lock will not be simtent. CPICH
synchronization can be obtained above —45 dBmJ®Uiproducts will begin to raise the EVM floor. Thewer range that is
free from TOIl-induced noise floor problems can keded up to 20 dB by increasing the input atteonabove the factory
preset setting of 0 dB when using the preamplifitiere is no auto mode for setting input attenuatiben the preamplifier is
On.

f. The accuracy specification applies when the EWNdé¢ measured is well above the measurement ffgben the EVM does not
greatly exceed the floor, the errors due to therfldd to the accuracy errors. The errors dueedldlor are noise-like and add
incoherently with the UUT EVM. The errors dependtiom EVM of the UUT and the floor as follows: errosgrt(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in percerind EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7&ad the floor is 2.5 %, the error due to the flsdd.43 %. The total error
can cause a reading as high as EVMUUT + floorerraceyerror, or as low as EVMUUT — accyerror, whéoerkrror is the
result of the error computation due to the flood accyerror is the specified accuracy.
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Description Specifications Supplemental Information

Peak Code Domain Error

Accuracy
Using Test Model 3 with 16 DPCH signal; +1.0 % (nominal)
spreading code 256
Using Test Model 5 with 8 HS-PDSCH +1.0 % (nominal)

signal; spreading code 256
I/Q Origin Offset

DUT Maximum Offset —-10 dBc (nominal)
Analyzer Noise Floor -50 dBc (nominal)
Frequency Error
Specified for CPICH power -15 dBc +500 Hz
Range +2 Hz + tfa®
Accuracy
Time offset
Absolute frame offset accuracy +150 ns )
Relative frame offset accuracy * 5.0 ns (nominal)
Relative offset accurady(for STTD diff +1.25 ns
mode)
Spectrum (Frequency Domain) See Spectrunmon page140.
Waveform (Time Domain) See Waveform on pagel41.

a. tfa = transmitter frequeneyfrequency reference accuracy

b. The accuracy specification applies when the mredssignal is the combination of CPICH (antennafij CPICH (Antenna-2),
and where the power level of each CPICH is —3 d&ixe to the total power of the combined signairtker, the range of the
measurement for the accuracy specification to aigply
+0.5 chips.
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Frequency
Description Specifications Supplemental Information
In-Band Frequency Range 2110 to 2170 MHz
1920 to 1980 MHz
General
Description Specifications Supplemental Information
Trigger

Trigger source

Trigger delay, level, & slope

Trigger delay
Range —100 to +500 ms
Repeatability £33 ns
Resolution 33ns

External trigger inputs
Level
Impedance

RF burst (wideband), Video (IF dope), Ext
Front, Ext Rear. Actual choices are dependent
on measurement.

Each trigger sounes separate set of these
parameters.

-5V to +5 V (characteristic)
10 kQ (nominal)

Range Control

RF Input Autorangé
Manually setMax Total Pwr
Manually setinput Atten

a. Auto range isot continuous with each measurement acquisitionjlitrun only once immediately following a measurarhe
restart, initiated either by pressing Restart key, or by sending the GPIB commadnd T: | MM This behavior was chosen to
maintain best measurement speed, but it requirggocavhen input power levels change. If the ingighal power changes, the
analyzer will not readjust the input attenuatorsdptimal dynamic range unless a measurement teéstaitiated. For example,
if a sequence of power measurements is made, beginith a maximum power level that is large enothequire non-zero
input attenuation, it is advisable to do a measergnestart to automatically set a lower inputrattgor value to maintain
optimal dynamic range for approximately every 3tdB input signal power level is reduced, or smatlepending upon how
precisely dynamic range needs to be optimized. €aly, if the input signal power increases toght@nough level, input
overloading will occur if the input attenuators a readjusted by doing a measurement restart.
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9 cdmaOne Measurement Personality

This chapter contains specifications for the PS#esgOption BAC, cdmaOne measurement personality.
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cdmaOne Measurement Personality

Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications apply in the frequency rangesudented in In-Band Frequency Range.

The specifications for this chapter apply to thé4&3A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performanemiminal only and not subject to any warranted
specifications.

The measurement performance is only slightly d#iféin the E4446A, E4447A, and E4448A when
compared to the performance of the E4440A, E4448RAE4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, you can estimate the nominal perforoean
of the measurements from the specifications inchépter.

184 Chapter 9



Specifications Guide
cdmaOne Measurement Personality

Option BAC, cdmaOne Measurements Personality

Description

Specifications

Supplemental Information

Channel Power Measurement
1.23 MHz Integration BW

Minimum power at RF Input
Absolute power accuraéy

—75 dBm (nominal)

20°C to 30°C +0.67 dB +0.18 dB (typical)
attenuation > 2 dB +0.76 dB +0.24 dB (typical)
attenuatiorx 2 dB
Measurement floot —86 dBm + Input Attenuation
(nominal)
Relative power accuracy +0.08 dB +0.03 dB (typical)

Fixed channel
Fixed input attenuator

Mixer level =52 to-12 dBm¢

a. Absolute power accuracy includes all error sesifor in-band signals except mismatch errors. 8hee two cases listed.
b. The absolute power accuracy depends on thegettithe electronic input attenuator as well @&sdignal-to-noise ratio. For

high input levels, the Auto setting of RF Input Barwill result in high signal-to-noise ratios amguit Atten > 2 dB, for which
the absolute power accuracy is best. At moderaiddemanually setting the Input Atten can givetdreaiccuracy than the
automatic setting. At very low levels, automaticmanual setting of the Input Atten to O dB optinsizee accuracy by
maximizing the signal-to-noise ratio.

For cdmaOne, “high levels” would nominally be lesvabove-14.7 dBm, and “very low levels” would nominally below—-66
dBm.

The error due to very low signals levels is a fiorcbf the signal (channel power) to noise (measer# floor) ratio, SN, in
decibels.

The function is:

error = 10x log 1+ 1
For example, if the mixer level (input power miratgenuation) is 26.4 dB above the measurement,fthererror due to adding
the analyzer's noise to the UUT is only 0.01 dB.

Measurement floor is the channel power meastmednly to the noise of the analyzer. The measeméfioor nominally
changes by +1 dB/GHz for signal frequencies diffefeom the 1 GHz frequency for which this nomifiabr was determined.

. The relative accuracy is the ratio of the accyiaf amplitude measurements of two different traitter power levels. Mixer
level is defined to be the input power minus thieratation. This specification is equivalent to diféerence between two points
on the scale fidelity curve shown in the PSA Speaifons Guide. The error sources of scale fideliy almost all monotonic
with input level, so the relative error between tewels is nearly (within 0.01 dB) identical to tteror relative to-35 dBm”
specified in the Guide.

é—SN/lG))
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Description

Specifications

Supplemental Information

Code Domain (Base Station)

Minimum power at RF Input

Measurement interval range

Code domain power
Dynamic Range

Relative Power Accuracy

Other reported power parameters

Frequency error

Input frequency error range

Accuracy

Pilot time offset

Range
Accuracy
Resolution

Code domain timing

Range
Accuracy
Resolution

Code domain phase

Range
Accuracy
Resolution

0.5to0 30 ms

+0.3dB

Average activédraf
Maximum inactive traffic
Average inactive traffic
Pilot, paging, sync channels

+900 Hz
+10 Hz + tfa®

-13.33 ms to +13.33 ms
+300 ns
10 ns

+200 ns
+10 ns
0.1 ns

+200 mrad
+10 mrad
0.1 mrad

—40 dBm (nominal)

Measurement interval 2.0 ms
50 dB (nominal)

Walsh channel power within 20 dB
total power

dB readings for these power

measurements are referenced to tqtal

power

Measurement interval 2.0 ms

From even second signal to
start of PN sequence

Pilot to code channel time tolerance;

measurement interval2.0 ms

Pilot to code channel phase
tolerance; measurement interval
>2.0ms

a. tfa = transmitter frequeneyfrequency reference accuracy
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Description

Specifications

Supplemental Information

Modulation Accuracy
Minimum power at RF Input
Measurement interval range
Rho (waveform quality)

Range

Accuracy
0.9<Rho<1.0

Resolution

Frequency error
Input frequency error range
Accuracy

Base station pilot time offset

Range
Accuracy
Resolution

EVM (RMS)

Floor
Accuracy’
Range 0 to 14 %

Carrier feed through
Floor
Accuracy

0.5to0 30 ms

09t01.0

+0.001
0.0001

+900 Hz
+10 Hz + tfa®

-13.33 ms to +13.33 ms
+300 ns
10 ns

2.0%
+0.5%

-55 dBc
+2.0dB

—40 dBm (nominal)

Measurement interval 2.0 ms

Operating range 0.5to0 1.0

Measurement interval 2.0 ms

From even second signal to start of
PN sequence

Measurement interval 2.0 ms

1.5 % (typical)

tfa = transmitter frequeneyfrequency reference accuracy
The accuracy specification applies when the BdMe measured is well above the measurement ffigben the EVM does not

greatly exceed the floor, the errors due to therfldd to the accuracy errors. The errors dueddldior are noise-like and add
incoherently with the UUT EVM. The errors dependtba EVM of the UUT and the floor as follows: errosqri(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in peent, and EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7 &ad the floor is 2.5 %, the error due to the flisod.43 %. The total error
can cause a reading as high as EVMUUT + floorefraccyerror, or as low as EVMUUT — accyerror, whitmererror is the
result of the error computation due to the flood accyerror is the specified accuracy.
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Description Specifications Supplemental Information

Adjacent Channel Power Ratio

Minimum power at RF Input -39 dBm (nominal)
Dynamic Rangé Referenced to average power in 1.23 MHz BW
Offset Freq. Integ. BW
(kHz) (kHz)
750 30 -86.7 dB Mixer level ==12 dBm
885 30 -86.3 dB Mixer level ==12 dBm
1256.25 125 -90.8 dB Mixer level ==12 dBm
1265 30 -87.0dB Mixer level ==12 dBm
1980 30 -87.8dB
2750 1000 -72.7 dB

ACPR Relative Accuracy

Offsets < 1.30 MHZ +0.09 dB
Offsets > 1.85 MHZ +0.09 dB

a. The optimum mixer level (mixer level is definedbe the average input power minus the input attgon) is different for
optimum ACPR dynamic range than the Auto settingBflnput Level. For optimum dynamic range, thealdaixer level is
about-12 dBm for the 750 kHz offset, which is close te thput overload threshold. The setting for mixesl when RF Input
Level is set to Auto is aboutl7 dBm. The advantage of the Auto setting is thgivies a greater range of allowable input peak-
to-average ratios without registering an input tmaet.

b. The specified ACPR accuracy applies if the meabACPR substantially exceeds the analyzer dynaanige at the specified
offset. When this condition is not met, there atditional errors due to the addition of analyzezciml components to UUT
spectral components. In the worst case at thesetsffthe analyzer spectral components are alfeoheith the UUT
components; in a more typical case, one third efathalyzer spectral power will be coherent withdistortion components in
the UUT. Coherent means that the phases of the di&t@rtion components and the analyzer distortmmmonents are in a
fixed relationship, and could be perfectly in-phaB&is coherence is not intuitive to many usersabee the signals themselves
are usually pseudo-random; nonetheless, they canhmrent. When the analyzer components are 106H#rent with the UUT
components, the errors add in a voltage sense.€Ftatis a function of the signal (UUT ACPR) tasw(analyzer ACPR
dynamic range limitation) ratio, SN, in decibelfieTfunction is error = 28 log(1 + 16->V?%). For example, if the UUT ACPR
is —67 dB and the measurement floor-&7 dB, the SN is 20 dB and the error due to adtlieganalyzer's distortion to that of
the UUT is 0.83 dB.

c. Asin footnote b, the specified ACPR accuragylies if the ACPR measured substantially exceedsttalyzer dynamic range
at the specified offset. When this condition is mett, there are additional errors due to the aafdivf analyzer spectral
components to UUT spectral components. Unlike ttuaton in footnote b, however, the spectral cormgads from the analyzer
will be noncoherent with the components from theTUBecause of this, the errors add in a power séts=error is a function
of the signal (UUT ACPR) to noise (analyzer ACPRayic range limitation) ratio, SN, in decibels.

The function is:

error = 10x log 1+ 16_SN/10))
For example, if the UUT ACPR is78 dB and the measurement floor-&3 dB, the SN ratio is 10 dB and the error due to
adding the analyzer's noise to that of the UUT.44.@B.
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Specifications

Supplemental Information

Spur Close
Minimum power at RF Input

Minimum spurious emission
power sensitivity at RF Inpdt

Representative Amplitude
Accuracies’

Example Absolute Accuracy
Example Relative Accuracy

+0.89 dB
+0.09 dB

—-35 dBm (nominal)

—95 dBm + Input Attenuation

Spectrum (Frequency Domain)

See Spectrumon pagel40.

Waveform (Time Domain)

See Waveform on pagel41.

Description

Specifications

Supplemental Information

In-Band Frequency Ranges

824 to 849 MHz
869 to 894 MHz

1850 to 1910 MHz
1930 to 1990 MHz

1S-95
1S-95
J-STD-008
J-STD-008

a. The sensitivity is the smallest CW signal ttat be reliable detected, using the 30 kHz RBWjmmtiding the effects of phase
noise.

b. The range of possible channel powers, and Iefrelsuencies and spacing of spurious signals medemplete specification of
amplitude uncertainty as complex as it is for gmgctrum analysis measurement. The error sourceslidrary signals are
given in the “Specifications Applicable to All Digi Communications Personalities” section. Themfarst two examples will
be specified.

c. The absolute power accuracy example is a baterstest measuring a spurious signal at a tyigatification limit of~13
dBm in a 30 kHz bandwidth 2 MHz offset from the erof the channel. The base station power is 81 ted through an
ideal 20 dB external attenuator. The specified emmuexcludes mismatch errors.

d. The relative power accuracy example is a bt test measuring a spurious signal 750 kHgetfirom the center of the
channel, at the typical specification limit-©45 dBc in a 30 kHz bandwidth, relative to the powethe channel. The base
station power is +20 dBm at the RF input.
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This chapter contains specifications for the PS#esgOption B78, cdma2000 measurement personality.
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Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications apply in the frequency rangesudented in In-Band Frequency Range.

The specifications for this chapter apply to thé4&3A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performanemiminal only and not subject to any warranted
specifications.

The measurement performance is only slightly d#ifein the E4446A, E447A, and E4448A when
compared to the performance of the E4440A, E4448RAEB4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, you can estimate the nominal perforoean
of the measurements from the specifications inchépter.
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Option B78, cdma2000 Measurement Personality

Description

Specifications

Supplemental Information

Channel Power
1.23 MHz Integration BW

Minimum power at RF input
Absolute power accuraéy

=74 dBm (nominal)

20 to 30°C +0.67 dB +0.18 dB (typical)
attenuation > 2 dB +0.76 dB +0.24 dB (typical)
attenuatiorx 2 dB

Measurement floot -85 dBm (nominal)
Relative power accuracy +0.08 dB +0.03 dB (typical)

Fixed channel
Fixed input attenuator
Mixer level =52 to-12 dBm¢

a. Absolute power accuracy includes all error sesifor in-band signals except mismatch errors. 8 hee two cases listed.
b. The absolute power accuracy depends on thegettithe electronic input attenuator as well &sdignal-to-noise ratio. For

high input levels, the Auto setting of RF Input Barwill result in high signal-to-noise ratios amguit Atten> 2 dB, for which
the absolute power accuracy is best. At moderademanually setting the Input Atten can givetdreaiccuracy than the
automatic setting. At very low levels, automatiamainual setting of the Input Atten to O dB optinsizee accuracy by
maximizing the signal-to-noise ratio.

For cdmaOne, “high levels” would nominally be lesyabove-14.7 dBm, and “very low levels” would nominally below-66
dBm.

The error due to very low signals levels is a fiorcbf the signal (channel power) to noise (measerd floor) ratio, SN, in
decibels.

The function is:

error = 10x log 1+ 1(5_SN/10))

For example, if the mixer level (input power miratgenuation) is 26.4 dB above the measurement,fthererror due to adding
the analyzer's noise to the UUT is only 0.01 dB.

Measurement floor is the channel power meastmednly to the noise of the analyzer. The measeméfioor nominally
changes by +1 dB/GHz for signal frequencies diffefeom the 2 GHz frequency for which this nomifiabr was determined.

. The relative accuracy is the ratio of the accyiaf amplitude measurements of two different traitter power levels. Mixer
level is defined to be the input power minus thieratation. This specification is equivalent to diféerence between two points
on the scale fidelity curve shown in the PSA Speaifons Guide. Because the error sources of $ickdlity are almost all
monotonic with input level, the relative error beem two levels is nearly (within 0.01 dB) identitakthe “error relative t&-35
dBm” specified in the Guide.
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Description Specifications Supplemental Information

Adjacent Channel Power Ratio

Minimum power at RF input —38 dBm (nominal)
Dynamic rangé Referenced to average power of carrier in 1J23
MHz bandwidth
Offset Freq. Integ. BW
750 kHz 30 kHz -84.9 dBc Optimum mixer levef = -12 dBm
885 kHz 30 kHz -85.2 dBc Optimum mixer level =12 dBm
1256.25 kHz 12.5kHz -89.6 dBc Optimum mixer level =12 dBm
1980 kHz 30 kHz -86.8 dBc
2750 kHz 1000 kHz -71.7 dBc
ACPR Relative Accuracy
Offsets < 1300 kHz +0.09 dB
Offsets > 1.85 MHZ +0.09 dB

a. The optimum mixer level (mixer level is definedbe the average input power minus the input attgon) is different for
optimum ACPR dynamic range than the Auto settingBflnput Level. For optimum dynamic range, thealdaixer level is
about —12 dBm for the 750 kHz offset, which is elés the input overload threshold. The settingtioter level when RF Input
Level is set to Auto is about —17 dBm. The advamtafgthe Auto setting is that it gives a greatexgeaof allowable input peak-
to-average ratios without registering an input tmaet

b. These specifications apply with an apparent nmixeel of —17 dBm. Mixer level is defined to bgut power minus input
attenuation. The apparent mixer level is diffefenin the actual mixer level because the actuahatition is decreased by 5 dB,
compared to the attenuation shown, when measursgdjacent channels, in order to improve dynaamige. Therefore, these
specifications only apply when the input attenuat®5 dB or more and the apparent mixer levellid éBm.

c. The specified ACPR accuracy applies if the megsACPR substantially exceeds the analyzer dynaamige at the specified
offset. When this condition is not met, there atditional errors due to the addition of analyzezctl components to UUT
spectral components. In the worst case at theseteffthe analyzer spectral components are alfeotwith the UUT
components; in a more typical case, one third efahalyzer spectral power will be coherent withdtstortion components in
the UUT. Coherent means that the phases of the dist@rtion components and the analyzer distortmmpmonents are in a
fixed relationship, and could be perfectly in-phaBeis coherence is not intuitive to many usersabiee the signals themselves
are usually pseudo-random; nonetheless, they canhmrent. When the analyzer components are 106H#rent with the UUT
components, the errors add in a voltage sense.€ftatis a function of the signal (UUT ACPR) tase(analyzer ACPR
dynamic range limitation) ratio, SN, in decibelfieTfunction is error = 28 log(1 + 16-°V?. For example, if the UUT ACPR is
-62 dB and the measurement floor82 dB, the SN is 20 dB and the error due to adtlieganalyzer's distortion to that of the
UUT is 0.83 dB.

d. As in footnote b, the specified ACPR accuragylieg if the ACPR measured substantially exceedsttalyzer dynamic range
at the specified offset. When this condition is mett, there are additional errors due to the aattivf analyzer spectral
components to UUT spectral components. Unlike tfuason in footnote a, though, the spectral congrda from the analyzer
will be non-coherent with the components from théTUTherefore, the errors add in a power sense.eftee is a function of
the signal (UUT ACPR) to noise (analyzer ACPR dyitarange limitation) ratio, SN, in decibels. Theétion is
error = 10x log (1 + 16-5"1%. For example, if the UUT ACPR 75 dB and the measurement floor is -85 dB, the &M is
10 dB and the error due to adding the analyzei&erto that of the UUT is 0.41 dB.
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Description

Specification

Supplemental Information

Power Statistics CCDF
Minimum power at RF Input
Histogram Resolution

0.01 dB*®

—40 dBm (nominal)

Description

Specification

Supplemental Information

Intermodulation
Minimum carrier power at RF Input
Third-order intercept

—30 dBm (nom)jnal

CF =1 GHz TOl + 7.2 dB°
CF = 2 GHz TOl +7.5dB°
Description Specification Supplemental Information

Occupied Bandwidth
Minimum carrier power at RF Input
Frequency resolution
Frequency accuracy

100 Hz

—40 dBm (nom)jnal

1.2% (nominalf

A N avg

a. The Complementary Cumulative Distribution Fumet{CCDF) is a reformatting of a histogram of tlvevpr envelope. The
width of the amplitude bins used by the histogranhe histogram resolution. The resolution of ti@DE will be the same as

the width of those bins.

b. The third-order intercept (TOI) of the analyasrconfigured for the cdma2000 personality is highan the third-order intercept
specified for the analyzer without the personatitye to the configuration of loss elements in frafithe input mixer. The
personality configures the mechanical attenuatteto a fixed 6 dB attenuation position, and hdditeonal loss in the
electronic attenuator. The TOI increases by theinahamount shown due to these losses when the@héc attenuator is set to
0 dB, and further increases proportional to thérggbf the electronic attenuator.

c. The errors in Occupied Bandwidth measuremeninaxstly due to the noisiness of any measuremeatnmise-like signal, such
as the cdma2000 signal. The observed standardtidevat the OBW measurement is 14 kHz (1.2 %), #b 400 averages, the
standard deviation should be about 1.4 kHz, of@.1
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Spectrum Emission Mask

Minimum carrier power a RF Input —20 dBm (nominal)
Dynamic Range, relative

750 kHz offsef -84.7 dB —86.4 dB (typical)

1980 MHz regiorf -80.7 dB —83.0 dB (typical)
Sensitivity, absoluté

750 kHz offsef -97.9 dBm —99.9 dBm (typical)

1980 MHz region -81.9 dBm —83.9 dBm (typical)
Accuracy, relative

750 kHz offsef 10.14 dB

1980 MHz regiot! +0.56 dB

. The dynamic range specification is the ratithefchannel power to the power in the offset agibrespecified. The dynamic

range depends on the measurement settings, speakpower or integrated power. This specificaisoderived from other
analyzer performance limitations such as third-ondeermodulation, DANL and phase noise. Dynamitgespecifications are
based on default measurement settings, with deteetdo average, and depend on the mixer leveleMevel is defined to be
the input power minus the input attenuation.

. Default measurement settings include 30 kHz RBWs dynamic range specification applies for théroum mixer level,

which is about —11 dBm.

Default measurement settings include 1200 kH®VRBhis dynamic range specification applies foriaemlevel of 0 dBm.
Higher mixer levels can give up to 5 dB better dyitarange, but at the expense of compression imghé mixer, which
reduces accuracy. The compression behavior ohfiwg mixer is specified in the PSA Specificationsde; the levels into the
mixer are nominally 8 dB lower in this applicatisien the center frequency is 2 GHz.

. The sensitivity is specified with 0 dB inputeattiation. It represents the noise limitations efdhalyzer. It is tested without an

input signal.

. The sensitivity at this offset is specified floe default 30 kHz RBW, at a center frequency Gft2z.

The sensitivity for this region is specified fille default 1200 kHz bandwidth, at a center fregyef 2 GHz.

. The relative accuracy is a measure of the oittbe power at the offset to the main channel poWwepplies for spectrum

emission levels in the offsets that are well abireedynamic range limitation.

. The relative accuracy is a measure of the oittbe power in the region to the main channel potepplies for spurious

emission levels in the regions that are well aktheedynamic range limitation.
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Code Domain Specifications apply to BTS for 9 active

channels as defined in 3GPP2, and whdre
the mixer level (RF input power minus
attenuation) is between —25 and —15 dBm.

Code domain power

Power range at RF input
Preamplifier On

-80 to—40 dBm (nominaf)

The following specifications are applicablg
with the Preamplifier@ption 1DS) Off.

Code domain power
Minimum power at RF input
Relative power accuracy
Code domain power range

—60 dBm (nomirfaf)

0to—-10dBc +0.015 dB
-10 to -30 dBc +0.18 dB
—30 to-40dBc +0.51 dB
Symbol power vs. time
Minimum power at RF Input -40 dBm (nominal)®
Accuracy +0.1dB Specified for code channel power
>-20dBc
Symbol error vector magnitude
Minimum power at RF Input +0.1 % -20 dBm (nominalf ¢

Accuracy

a. Pilot synchronization requires a minimum RF inpower of —80 dBm. Pilot synchronization can b&oted above —40 dBm,
but TOI products will begin to raise the code damavise floor. The power range that is free from-ir@uced noise floor
problems can be extended up to 20 dB by increagbminput attenuation above the factory preseingettf 0 dB when using the
preamplifier. There is no auto mode for settinguingttenuation when the preamplifier is On.

b. At low signal-to-noise ratios where the RF inpatver is below —65 dBm, the auto channel ID atparimay not accurately

detect an active code channel as turned on.

Nominal operating range. Accuracy specificaapplies when mixer level (RF input power minusraiggion) is between —25

and —15 dBm.
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QPSK EVM
Minimum power at RF input —20 dBm (nominal)
Preamplifier Option 1DS) Off, except as
noted
EVM
Operating range 0 to 18 % (nominal)
Floor
Preamplifier Option 1DS) Off 1.5 % (nominal)
Preamplifier Option 1DS) On 1.5% RF input power = =50 dBm,
Attenuator = 0 dB
Accuracy? +1.0 % (nominal)
1/Q origin offset
DUT Maximum Offset -10 dBc (nominal)
Analyzer Noise Floor -45 dBc (nominal)
Frequency Error
Range +5.0 kHz (hominal)
Accuracy +10 Hz + tfad

a. The accuracy specification applies when the B¥Me measured is well above the measurement ffigben the EVM does not
greatly exceed the floor, the errors due to therfld to the accuracy errors. The errors duegdldior are noise-like and add
incoherently with the UUT EVM. The errors dependtbe EVM of the UUT and the floor as follows: errosqri(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in peent, and EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7 &ad the floor is 2.5 %, the error due to the flisod.43 %. The total error
can cause a reading as high as EVMUUT + flooretraccyerror, or as low as EVMUUT — accyerror, whitmererror is the
result of the error computation due to the floo accyerror is the specified accuracy.

b. tfa = transmitter frequencyfrequency reference accuracy
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Description Specifications Supplemental Information
Modulation Accuracy Specifications apply to BTS for 9 active
(Composite Rho) channels as defined in 3GPP2, and where

Power range at RF Input

Minimum power at RF Input

All remaining Modulation Accuracy
specifications are applicable with the
Preamplifier Option 1DS) Off.

the mixer level (RF input power minus
attenuation) is between —25 and —-15 dBm.

Preamplifier Qption 1DS) On -80 to —40 dBm (nominat)

Preamplifier Option 1DS) Off -60 dBm (nominalfy ©

Global EVM
Range 0to25%
Floor 1.5%
Accuracy’ +0.75 %

Rho
Range 0.9t0 1.0
Floor 0.99978
Accuracy +0.0010 at Rho 0.99751 (EVM 5 %)

+0.0035 at Rho 0.94118 (EVM 25 %)
a. Pilot synchronization requires a minimum RF inpower of —80 dBm. Pilot synchronization can b&oted above —40 dBm,

but TOI products will begin to raise the EVM flodihe power range that is free from TOI-induced adisor problems can be
extended up to 20 dB by increasing the input att&an above the factory preset setting of 0 dB wirgng the preamplifier.
There is no auto mode for setting input attenuatiben the preamplifier is On.

. At low signal-to-noise ratios where the RF inpatver is below —65 dBm, the auto channel ID atparimay not accurately

detect an active code channel as turned on.

Nominal operating range. Accuracy specificatipplies when mixer level (RF input power minusraitgion) is between —25
and —15 dBm.

The accuracy specification applies when the BdMe measured is well above the measurement fflgben the EVM does not
greatly exceed the floor, the errors due to therfld to the accuracy errors. The errors duegdldior are noise-like and add
incoherently with the UUT EVM. The errors dependtbe EVM of the UUT and the floor as follows: fleoror =
sqrt(EVMUUT? + EVMsd) — EVMUUT, where EVMUUT is the EVM of the UUT in peent, and EVMsa is the EVM floor of
the analyzer in percent. For example, if the EVMhaf UUT is 7 %, and the floor is 2.5 %, the eduwe to the floor is 0.43 %.
The total error can cause a reading as high as ENMU floorerror + accyerror, or as low as EVMUUTaecyerror, where
floorerror is the result of the error computatiaredo the floor, and accyerror is the specifiedisacy.
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Pilot time offset
Range -13.33to +13.33 ms From even second signal to start of
PN sequence
Accuracy +300 ns
Resolution 10 ns
Code domain timing Pilot to code channel time tolerance
Range +200 ns
Accuracy +1.25ns
Resolution 0.1ns
Code domain phase Pilot to code channel phase tolerance
Range +200 mrad
Accuracy +10 mrad
Resolution 0.1 mrad
Peak code domain error
Accuracy +1.0 dB (nominal)
1/Q origin offset —-10 dBc (hominal)
DUT Maximum Offset -50 dBc (nominal)
Analyzer Noise Floor
Frequency error
Range +900 Hz
Accuracy +10 Hz + tfa®

Spectrum (Frequency Domain)

SeeSpectrumon pagel40.

Waveform (Time Domain)

SeeWaveformon pagel4l

a. tfa = transmitter frequeneyfrequency reference accuracy
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Description
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Supplemental Information

In-Band Frequency Range

Band Class 0
(North American Cellular)

Band Class 1
(North American PCS)

Band Class 2
(TACS)

Band Class 3
(JTACS)

Band Class 4
(Korean PCS)

Band Class 6
(IMT-2000)

869 to 894 MHz
824 to 849 MHz

1930 to 1990 MHz
1850 to 1910 MHz

917 to 960 MHz
872 to 915 MHz

832 to 870 MHz
887 to 925 MHz

1840 to 1870 MHz
1750 to 1780 MHz

2110 to 2170 MHz
1920 to 1980 MHz
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General
Description Specifications Supplemental Information
Trigger
Trigger source RF burst (wideband), Video (IF envelope), Ext Frdmt
Rear. Actual available choices are dependent on
measurement.
Trigger delay, level, and slopé Each trigger sedras a separate set of these
parameters.
Trigger delay
Range -100 to +500 ms
Repeatability +33 ns
Resolution 33ns
External trigger inputs
Level -5V to +5 V (nominal)
Impedance 10 kQ (nominal)
Range Control RF Input Autoranfe
Manually setMax Total Pwr
Manually setinput Atten

a. Auto range isot continuous with each measurement acquisitionjlitrun only once immediately following a measurarhe
restart, initiated either by pressing Restart key, or by sending the GPIB commanidl T: | MM This behavior was chosen to
maintain best measurement speed, but it requirggocavhen input power levels change. If the ingighal power changes, the
analyzer will not readjust the input attenuatorsdptimal dynamic range unless a measurement testaitiated. For example,
if a sequence of power measurements is made, begiwith a maximum power level that is large enotmhequire non-zero
input attenuation, it is advisable to do a measergmestart to automatically set a lower inputrattgor value to maintain
optimal dynamic range for approximately every 3tiB input signal power level is reduced, or smatlepending upon how
precisely dynamic range needs to be optimized. €aely, if the input signal power increases toght@nough level, input
overloading will occur if the input attenuators a readjusted by doing a measurement restart.
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Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications apply in the frequency rangesudented in In-Band Frequency Range.

The specifications for this chapter apply to thé4&3A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performanemiminal only and not subject to any warranted
specifications.

The measurement performance is only slightly d#iféin the E4446A, E4447A, and E4448A when
compared to the performance of the E4440A, E4448RAE4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, you can estimate the nominal perforoean
of the measurements from the specifications inchépter.
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Test model signal for 1XEV-DV

3GPP2 defines the test model signal as 9 activengis for a cdma2000 forward link. However, it
doesn’t cover 1XEV-DV requirements. This means #eaneed to define the test signal with an
appropriate configuration for our specificationgdade Domain and Mod Accuracy. For the 1XEV-DV
8PSK/16QAM modulation code signal, we define tist rrodel signal with the following table.

Test Model Definition for 1xEV-DV:

Power
Walsh Code# Linear dB

Pilot 64 0 0.200 -7.0

Paging 64 1 0.338 -4.7
Sync 64 32 0.085 -10.7
F-FCH 64 8 0.169 -7.7

F-PDCCH 64 9 0.039 -14.0
F-PDCH 32 31 0.039 -14.0
F-PDCH 32 15 0.039 -14.0
F-PDCH 32 23 0.039 -14.0
F-PDCH 32 7 0.039 -14.0
F-PDCH 32 27 0.039 -14.0
F-PDCH 32 11 0.039 -14.0
F-PDCH 32 19 0.039 -14.0
F-PDCH 32 3 0.039 -14.0
F-PDCH 32 30 0.039 -14.0
F-PDCH 32 14 0.039 -14.0
F-PDCH 32 22 0.039 -14.0
F-PDCH 32 6 0.039 -14.0
F-PDCH 32 26 0.039 -14.0
F-PDCH 32 10 0.039 -14.0
F-PDCH 32 18 0.039 -14.0
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Option 214,1xEV-DV Measurements Personality

Description

Specifications

Supplemental Information

Code Domain

Code domain power
Power range at RF input
Preamplifier On

with the Preamplifier@ption 1DS) Off.
Code domain power
Minimum power at RF input
Relative power accuracy
QPSK modulation code signal
Code domain power range
0 to —10 dBc
—10to -30 dBc
—30 to —40 dBc

8PSK/16QAM
modulation code signal
Code domain power range
0 to —10 dBc
-10 to —-30 dBc
—30 to —40 dBc

The following specifications are applicable

+0.015 dB
+0.18 dB
+0.51 dB

Specifications apply to BTS for 9 active
channels as defined in 3GPP2 unless

otherwise stated, and where the mixer
level (RF input power minus attenuatio
is between —25 and —15 dBm.

-80 to—40 dBm (nominal)

-60 dBm (nominaf®

See Table
Test model signal for 1XEV-DV

+0.015 dB (nominal)
+0.18 dB (nominal)
+0.51 dB (nominal)

a. Pilot synchronization requires a minimum RF inpower of —80 dBm. Pilot synchronization can b&oted above —40 dBm,
but TOI products will begin to raise the code damzvise floor. The power range that is free from-ir@uced noise floor

problems can be extended up to 20 dB by increabm@nput attenuation above the factory preseingettf 0 dB when using the

preamplifier. There is no auto mode for settinguingttenuation when the preamplifier is On.
b. At low signal-to-noise ratios where the RF inpatver is below —65 dBm, the auto channel ID athanimay not accurately

detect an active code channel as turned on.

c. Nominal operating range. Accuracy specificatpplies when mixer level (RF input power minusraitgion) is between —25

and —15 dBm.
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Description Specifications Supplemental Information

Symbol power vs. time

Minimum power at RF Input -40 dBm (nominaf)®
QPSK modulation code signal For code channel power-20dBc
Accuracy +0.1 dB
8PSK/16QAM modulation code signal See

Table Test model signal for 1XEV-DV
Accuracy 0.1 dB (nominal)

Symbol error vector magnitude
Minimum power at RF Input —20 dBm (nominal)

Accuracy +0.10%

a. Pilot synchronization requires a minimum RF inpower of —80 dBm. Pilot synchronization can b&oted above —40 dBm,
but TOI products will begin to raise the code damzvise floor. The power range that is free from-ir@uced noise floor
problems can be extended up to 20 dB by increabm@nput attenuation above the factory preseingettf 0 dB when using the
preamplifier. There is no auto mode for settinguingttenuation when the preamplifier is On.

b. At low signal-to-noise ratios where the RF inpatver is below —65 dBm, the auto channel ID athanimay not accurately
detect an active code channel as turned on.
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Description Specifications Supplemental Information
Modulation Accuracy Specifications apply to BTS for 9 active chanraals
(Composite Rho) defined in 3GPP2 unless otherwise stated, and wh
the mixer level (RF input power minus attenuatiisn)
between —25 and —15 dBm.
Power range at RF Input
Preamplifier Qption 1DS) On -80 to —40 dBm (nomindl)
Minimum power at RF Input
Preamplifier Option 1DS) Off -60 dBm (nominal)®

All remaining Modulation Accuracy
specifications are applicable with the
Preamplifier Option 1DS) Off.

Global EVM
Range 0to 25%
Floor 1.5%
Accuracy +0.75 %
Rho
Range 09t0o 1.0
Floor 0.99978
Accuracy +0.0010 At Rho 0.99751 (EVM 5 %)

+0.0035 At Rho 0.94118 (EVM 25 %)

a. Pilot synchronization requires a minimum RF inpower of —80 dBm. Pilot synchronization can b&oted above —40 dBm,
but TOI products will begin to raise the EVM flodthe power range that is free from TOIl-induced @disor problems can be
extended up to 20 dB by increasing the input attan above the factory preset setting of 0 dB wirgng the preamplifier.
There is no auto mode for setting input attenuatiben the preamplifier is On.

b. At low signal-to-noise ratios where the RF inpatver is below —65 dBm, the auto channel ID athanimay not accurately
detect an active code channel as turned on.

c. Nominal operating range. Accuracy specificafpplies when mixer level (RF input power minusraitgion) is between —25
and —15 dBm.

d. The accuracy specification applies when the BdMe measured is well above the measurement ffigben the EVM does not
greatly exceed the floor, the errors due to therfld to the accuracy errors. The errors duegdldior are noise-like and add
incoherently with the UUT EVM. The errors dependtbe EVM of the UUT and the floor as follows: fleoror =
sqrt(EVMUUT? + EVMsd) — EVMUUT, where EVMUUT is the EVM of the UUT in peent, and EVMsa is the EVM floor of
the analyzer in percent. For example, if the EVMhaf UUT is 7 %, and the floor is 2.5 %, the eduwe to the floor is 0.43 %.
The total error can cause a reading as high as ENMY floorerror + accyerror, or as low as EVMUUTaecyerror, where
floorerror is the result of the error computatiaredo the floor, and accyerror is the specifiedisacy.
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Description

Specifications

Supplemental Information

EVM and Rho apply for the test mod
signal for 1xEV-DV defined above.
Global EVM
Range

Floor

Accuracy
Rho

Range

Floor

Accuracy

Pilot time offset
Range

Accuracy
Resolution

Code domain timing
Range

Accuracy
Resolution

Code domain phase
Range

Accuracy

Resolution

The following specifications for Global

B

-13.33to
+13.33ms

+300ns
10ns

+200ns
+1.25ns
0.1ns

+200 mrad
+10 mrad

0.1 mrad

See Table Test model signal for 1XEV-DV

0 to 25 % (nominal)
1.5 % (nominal)
+0.75 % (nominal)

0.9 to 1.0 (nominal)

0.99978 (nominal)

+0.0010 (nominal) at Rho 0.99751 (EVM 5 %)
+0.0035 (nominal) at Rho 0.94118 (EVM 25 %)

From even second signal to start of PN sequence

Pilot to code channel time tolerance

Pilot to code channel phase tolerance

a. The accuracy specification applies when the B¥Me measured is well above the measurement ffigben the EVM does not
greatly exceed the floor, the errors due to therfldd to the accuracy errors. The errors dueddldior are noise-like and add
incoherently with the UUT EVM. The errors dependtbe EVM of the UUT and the floor as follows: fleoror =
sqrt(EVMUUT? + EVMs&) - EVMUUT, where EVMUUT is the EVM of the UUT in pezot, and EVMsa is the EVM floor of
the analyzer in percent. For example, if the EVMhaf UUT is 7 %, and the floor is 2.5 %, the eduwe to the floor is 0.43 %.
The total error can cause a reading as high as ENMW floorerror + accyerror, or as low as EVMUUTaecyerror, where
floorerror is the result of the error computatiaredo the floor, and accyerror is the specifiedisacy.
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Description Specifications Supplemental Information
Peak code domain error
Accuracy
9 active channels +1.0 dB (nominal)
Test model signal for 1XEV-DV +1.0 dB (nominal)
See
Test model signal for 1XEV-DVon
page 205
Description Specifications Supplemental Information
1/Q origin offset
DUT Maximum Offset -10 dBc (hominal)
Analyzer Noise Floor -50 dBc (nominal)
Frequency error
Range +900 Hz
Accuracy +10 Hz + tf4

Spectrum (Frequency Domain)

SeeSpectrumon pagel40.

Waveform (Time Domain)

See

Waveformon pagel4l

Description

Specifications

Supplemental Information

In-Band Frequency Range

Band Class 0
(North American Cellular)

Band Class 1
(North American PCS)

Band Class 2
(TACS)

Band Class 3
(JTACS)

Band Class 4
(Korean PCS)

Band Class 6
(IMT-2000)

869 to 894 MHz
824 to 849 MHz

1930 to 1990 MHz
1850 to 1910 MHz

917 to 960 MHz
872 to 915 MHz

832 to 870 MHz
887 to 925 MHz

1840 to 1870 MHz
1750 to 1780 MHz

2110 to 2170 MHz
1920 to 1980 MHz

a. tfa = transmitter frequeneyfrequency reference accuracy
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General
Description Specifications Supplemental Information
Trigger
Trigger source RF burst (wideband), Video (IF dope), Et Front, Ex
Rear. Actual available choices are dependent on
measurement.
Trigger delay, level, and slopé Each trigger sedras a separate set of these
parameters.
Trigger delay
Range -100 to +500 ms
Repeatability +33 ns
Resolution 33ns
External trigger inputs
Level -5V to +5 V (nominal)
Impedance 10 kQ (nominal)
Range Control RF Input Autorarfge
Manually setMax Total Pwr
Manually setinput Atten

a. Auto range isot continuous with each measurement acquisitionjlitrun only once immediately following a measurarhe
restart, initiated either by pressing Restart key, or by sending the GPIB commanil T: | MM This behavior was chosen to
maintain best measurement speed, but it requirggocavhen input power levels change. If the ingighal power changes, the
analyzer will not readjust the input attenuatorsdptimal dynamic range unless a measurement téstaitiated. For example,
if a sequence of power measurements is made, begiwith a maximum power level that is large enotmhequire non-zero
input attenuation, it is advisable to do a measergmestart to automatically set a lower inputrattgor value to maintain
optimal dynamic range for approximately every 3tiB input signal power level is reduced, or smatlepending upon how
precisely dynamic range needs to be optimized. €w®ly, if the input signal power increases togienough level, input
overloading will occur if the input attenuators a readjusted by doing a measurement restart.
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12 1xEV-DO Measurement Personality

This chapter contains specifications for the PS#esgOption 204, 1XEV-DO measurement personality.
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1XEV-DO Measurement Personality

Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications apply in the frequency rangesudented in In-Band Frequency Range.

The specifications for this chapter apply to thé4&3A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performanemiminal only and not subject to any warranted
specifications.

The measurement performance is only slightly d#iféin the E4446A, E4447A, and E4448A when
compared to the performance of the E4440A, E4448RAE4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, you can estimate the nominal perforoean
of the measurements from the specifications inchépter.
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Option 204,1xEV-DO Measurements Personality

Description

Specifications

Supplemental Information

Channel Power
1.23 MHz Integration BW

Minimum power at RF input
Absolute power accuraéy

Input signal must not be bursted

=74 dBm (nominal)

20°C to 30°C +0.67 dB +0.18 dB (typical)
attenuation > 2 dB +0.76 dB +0.24 dB (typical)
attenuatiors 2 dB
Measurement floor -85 dBm (nominal)
Relative power accuracy +0.08 dB +0.03 dB (typical)

Fixed channel
Fixed input attenuator
Mixer level =52 to-12 dBm¢

a. Absolute power accuracy includes all error sesifor in-band signals except mismatch errors. hee two cases listed.
b. The absolute power accuracy depends on thegettithe electronic input attenuator as well &sdignal-to-noise ratio. For

high input levels, the Auto setting of RF Input Barwill result in high signal-to-noise ratios amguit Atten > 2 dB, for which
the absolute power accuracy is best. At moderaidemanually setting the Input Atten can givetdrediccuracy than the
automatic setting. At very low levels, automatiamainual setting of the Input Atten to O dB optinsizee accuracy by
maximizing the signal-to-noise ratio.
For cdmaOne, “high levels” would nominally be lessabove-14.7 dBm, and “very low levels” would nominally below-66
dBm.
The error due to very low signals levels is a fiorcbf the signal (channel power) to noise (measerd floor) ratio, SN, in
decibels.
The function is:
error = 10x log (1 + 10°5V9

For example, if the mixer level (input power miratgenuation) is 26.4 dB above the measurement,fthererror due to adding
the analyzer's noise to the UUT is only 0.01 dB.
. Measurement floor is the channel power measiwedonly to the noise of the analyzer. The measeméffioor nominally

changes by +1 dB/GHz for signal frequencies diffefeom the 2 GHz frequency for which this nomifiabr was determined.
. The relative accuracy is the ratio of the accyiaf amplitude measurements of two different traitter power levels. Mixer
level is defined to be the input power minus theratation. This specification is equivalent to diféerence between two points
on the scale fidelity curve shown in the PSA Speaifons Guide. Because the error sources of $ickdlity are almost all
monotonic with input level, the relative error beem two levels is nearly (within 0.01 dB) identitakhe “error relative te-35
dBm” specified in the Guide.
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Description

Specifications

Supplemental Information

Power Statistics CCDF
Minimum power at RF Input
Histogram Resolution

0.01 dB®

—40 dBm (nominal)

Description

Specifications

Supplemental Information

Intermod
Minimum carrier power at RF Input
Third-order intercept

Input signal must not be bursted
—30 dBm (nom)jnal

CF =1 GHz TOI +7.2dB°
CF =2 GHz TOI +7.5dB°
Description Specifications Supplemental Information

Occupied Bandwidth
Minimum carrier power a RF Input
Frequency resolution
Frequency accuracy

100 Hz

Input signal must not be bursted
—40 dBm (nominal)

1.2%

Nayg  (nominalf

a. The Complementary Cumulative Distribution FumetfCCDF) is a reformatting of a histogram of tlvevpr envelope. The
width of the amplitude bins used by the histogranhe histogram resolution. The resolution of ti@DE will be the same as
the width of those bins.

b. The third-order intercept (TOI) of the analyasrconfigured for the cdma2000 personality is highan the third-order intercept
specified for the analyzer without the personatiye to the configuration of loss elements in frafithe input mixer. The
personality configures the mechanical attenuatteto a fixed 6 dB attenuation position, and hdditaonal loss in the
electronic attenuator. The TOI increases by theinahamount shown due to these losses when the@héc attenuator is set to
0 dB, and further increases proportional to thérggbf the electronic attenuator.

c. The errors in Occupied Bandwidth measuremeniraxgtly due to the noisiness of any measuremeatnoise-like signal, such
as the 1xEV signal. The observed standard deviafitihhe OBW measurement is 14 kHz (1.2 %), so W8 averages, the
standard deviation should be about 1.4 kHz, ofA.1
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Description

Specifications

Supplemental Information

Spurious Emissions and ACP
Minimum carrier power a RF Input
Dynamic Range, relative

—20 dBm (nominal)

750 kHz offsef -84.7 dB -86.4 dB (typical)

1980 MHz regiorf -80.7 dB —83.0 dB (typical)
Sensitivity, absoluté

750 kHz offsef -97.9 dBm —99.9 dBm (typical)

1980 MHz region —-81.9 dBm —83.9 dBm (typical)
Accuracy, relative

750 kHz offsef +0.14 dB

1980 MHz regiot! +0.56 dB

. The dynamic range specification is the ratithefchannel power to the power in the offset agibrespecified. The dynamic
range depends on the measurement settings, speakpower or integrated power. This specificaisoderived from other
analyzer performance limitations such as third-ondeermodulation, DANL and phase noise. Dynamitgespecifications are
based on default measurement settings, with deteetdo average, and depend on the mixer leveleMevel is defined to be
the input power minus the input attenuation.

. Default measurement settings include 30 kHz RBWs dynamic range specification applies for théroum mixer level,
which is about —11 dBm.

Default measurement settings include 1200 kH®VRBhis dynamic range specification applies foriaemnlevel of 0 dBm.
Higher mixer levels can give up to 5 dB better dyitarange, but at the expense of compression imghé mixer, which
reduces accuracy. The compression behavior ohfiwg mixer is specified in the PSA Specificationsde; the levels into the
mixer are nominally 8 dB lower in this applicatisen the center frequency is 2 GHz.

. The sensitivity is specified with 0 dB inputeattiation. It represents the noise limitations efdhalyzer. It is tested without an
input signal.

. The sensitivity at this offset is specified floe default 30 kHz RBW, at a center frequency Gft2z.

The sensitivity for this region is specified fille default 1200 kHz bandwidth, at a center fregyef 2 GHz.

. The relative accuracy is a measure of the oittbe power at the offset to the main channel poWepplies for spectrum
emission levels in the offsets that are well abireedynamic range limitation.

. The relative accuracy is a measure of the oittbe power in the region to the main channel potepplies for spurious
emission levels in the regions that are well aktheedynamic range limitation.
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Description Specifications Supplemental Information

Code Domain

Specification applies at 0 dBm For Pilot, 2 MAC channels, and 16 channel$ of
input power. QPSK data
Relative power accuracy +0.15 dB
Description Specifications Supplemental Information
QPSK EVM
Minimum power at RF input —20 dBm (nominal)
EVM
Operating range 0 to 15 % (nominal)
Floor 1.5 % (nominal)
Accuracy? +1.0 % (nominal)
1/Q origin offset
DUT Maximum Offset -10 dBc (nominal)
Analyzer Noise Floor -50 dBc (nominal)
Frequency Error
Range +5.0 kHz (hominal)
Accuracy +10 Hz (nominal) + tf&

a. The accuracy specification applies when the B¥Me measured is well above the measurement ffigben the EVM does not
greatly exceed the floor, the errors due to therfld to the accuracy errors. The errors duegdldior are noise-like and add
incoherently with the UUT EVM. The errors dependtba EVM of the UUT and the floor as follows: errosqri(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in peent, and EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7 &ad the floor is 2.5 %, the error due to the flisod.43 %. The total error
can cause a reading as high as EVMUUT + flooretraccyerror, or as low as EVMUUT — accyerror, whitmererror is the
result of the error computation due to the floord accyerror is the specified accuracy.

b. tfa = transmitter frequencyfrequency reference accuracy
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Description Specifications Supplemental Information
Modulation Accuracy
(Composite Rho) For Pilot, 2 MAC channels, and 16
Specifications apply at 0 dBm channels of QPSK data
input power, unless otherwise
indicated
Minimum carrier power at RF Input =50 dBm (nominal)
Composite EVM
Operating range 0 to 25 % (nominal)
Floor 25% 2.5 %, nominal, at45 dBm input powelr,
and ADC gain set to +18 dB
Accuracy? +1.0% At the range of 5 % to 25 %
Rho
Range 09to 1.0
Floor 0.99938 0.9994, nominal, at45 dBm input
power, and ADC gain set to +18 dB
Accuracy +0.0010 at Rho 0.99751 (EVM 5 %)
+0.0044 at Rho 0.94118 (EVM 25 %)

1/Q origin offset
DUT Maximum Offset
Analyzer Noise Floor

Frequency error
Range

Accuracy

—10 dBc (nominal)
—50 dBc (nominal)

(Pilot, MAC, QPSK Data, 8PSK Data)
+400 Hz (nominal)

+10 Hz + tfa® (nominal)

a. The accuracy specification applies when the B¥Me measured is well above the measurement ffigben the EVM does not
greatly exceed the floor, the errors due to therfldd to the accuracy errors. The errors dueddldior are noise-like and add
incoherently with the UUT EVM. The errors dependtba EVM of the UUT and the floor as follows: errosqri(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in peent, and EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7 &ad the floor is 2.5 %, the error due to the flisod.43 %. The total error
can cause a reading as high as EVMUUT + floorefraccyerror, or as low as EVMUUT — accyerror, whimererror is the
result of the error computation due to the floo accyerror is the specified accuracy.

b. tfa = transmitter frequencyfrequency reference accuracy
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Description Specifications Supplemental Information

Power vs. Time (PvT)

Minimum power at RF input =73 dBm (nominal)
Absolute power accuraéy
20°C to 30°C +0.24 dB (nominal)
attenuation > 2 dB +0.30 dB (nominal)
attenuatiors 2 dB
Measurement floor -84 dBm (nominal)
Relative power accuracy +0.03 dB (nominal)

Fixed channel
Fixed input attenuator
Mixer level 52 to—12 dBm¢

Spectrum (Frequency Domain) SeeSpectrunon pagel40.

Waveform (Time Domain) SeeWaveformon pagel4l

a.
b.

Absolute power accuracy includes all error sesifor in-band signals except mismatch errors. 8hee two cases listed.

The absolute power accuracy depends on thegettithe electronic input attenuator as well &sdignal-to-noise ratio. For
high input levels, the Auto setting of RF Input Barwill result in high signal-to-noise ratios amguit Atten> 2 dB, for which
the absolute power accuracy is best. At moderatdemanually setting the Input Atten can givetdrediccuracy than the
automatic setting. At very low levels, automaticmanual setting of the Input Atten to 0dB optimities accuracy by
maximizing the signal-to-noise ratio.

For cdmaOne, “high levels” would nominally be lessabove-14.7 dBm, and “very low levels” would nominally below—-66
dBm.

The error due to very low signals levels is a fiorcbf the signal (channel power) to noise (measerd floor) ratio, SN, in
decibels.

The function is:

error = 10x log 1+ 1
For example, if the mixer level (input power miratgenuation) is 26.4 dB above the measurement,fthererror due to adding
the analyzer's noise to the UUT is only 0.01 dB.

Measurement floor is the channel power measimednly to the noise of the analyzer. The measeméfioor nominally
changes by +1 dB/GHz for signal frequencies diffefeom the 2 GHz frequency for which this nomifiabr was determined.
The relative accuracy is the ratio of the acocyief amplitude measurements of two different traitier power levels. Mixer
level is defined to be the input power minus thieratation. This specification is equivalent to diféerence between two points
on the scale fidelity curve shown in the PSA Speaifons Guide. Because the error sources of $ickdlity are almost all
monotonic with input level, the relative error beem two levels is nearly (within 0.01 dB) identitakthe “error relative te-35
dBm” specified in the Guide.

é—SN/lG))
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Frequency
Description Specifications Supplemental Information
In-Band Frequency Range
(Access Network Only)
Band Class 0 869 to 894 MHz North American andegorCellular Bands
Band Class 1 1930 to 1990 MHz North American P@EB
Band Class 2 917 to 960 MHz TACS Band
Band Class 3 832 to 869 MHz JTACS Band
Band Class 4 1840 to 1870 MHz Korean PCS Band
Band Class 6 2110to 2170 MHz IMT-2000 Band
Band Class 8 1805 to 1880 MHz 1800-MHz Band
Band Class 9 925 to 960 MHz 900-MHz Band

Alternative Frequency Ranges

Description Specifications Supplemental Information

a

Alternative Frequency Ranges
(Access Network Only)

Band Class 5 421 to 430 MHz| NMT-450 Band
460 to 470 MHz
489 to 194 MHz
Band Class 7 746 to 764 MHz North American 700-ME&tlular Band

a. Frequency ranges with tuning plans but degragedifications for absolute power accuracy. Theattagion should be
nominally+0.30 dB
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General

Description

Specifications

Supplemental Information

Trigger
Trigger source

Trigger delay, level, and slopg

Trigger delay
Range
Repeatability
Resolution

External trigger inputs
Level
Impedance

Range Control

-100 to +500 ms
+33 ns
33 ns

RF burst {geband), Video (IF envelope), Ext Front,
Rear. Actual available choices are dependent on
measurement selection.

Each trigger sedras a separate set of these
parameters.

-5V to +5 V, characteristic
10 kQ (nominal)

RF Input Autorangé
Manually setMax Total Pwr
Manually setinput Atten

a. Auto range isot continuous with each measurement acquisitionjlitrun only once immediately following a measurarhe
restart, initiated either by pressing fRestart key, or by sending the GPIB commadnd T: | MM This behavior was chosen to
maintain best measurement speed, but it requirggocavhen input power levels change. If the ingighal power changes, the
analyzer will not readjust the input attenuatorsdptimal dynamic range unless a measurement téstaitiated. For example,
if a sequence of power measurements is made, begiwith a maximum power level that is large enotmhequire non-zero
input attenuation, it is advisable to do a measergmestart to automatically set a lower inputrattgor value to maintain
optimal dynamic range for approximately every 3tiB input signal power level is reduced, or smatlepending upon how
precisely dynamic range needs to be optimized. €w®ly, if the input signal power increases togienough level, input
overloading will occur if the input attenuators a readjusted by doing a measurement restart.
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This chapter contains specifications for the PS#esgOption BAE, NADC measurement personality.
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Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications apply in the frequency rangesudented in In-Band Frequency Range.

The specifications for this chapter apply to thé4&3A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performanemiminal only and not subject to any warranted
specifications.

The measurement performance is only slightly d#iféin the E4446A, E4447A, and E4448A when
compared to the performance of the E4440A, E4448RAEB4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, you can estimate the nominal perforoean
of the measurements from the specifications inchépter.
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Option BAE, NADC Measurement Personality

Description Specifications Supplemental Information

Adjacent Channel Power Ratio
Minimum Power at RF Input -50 dBm (nominal)

ACPR Dynamic Range
At 30 kHz offset

At 60 kHz offset 74 dB (nominal)
At 90 kHz offset 77 dB (nominal)
ACPR Relative Accuracy +0.08 dB”

a. Anideal NADC signal, filtered by a perfect raatsed-cosine filter, shows abot85.4 dB ACPR at the 30 kHz offset. The
added noise power due to intermodulation distostiand phase noise in the analyzer is well belosvléviel. Therefore,
measurement accuracy at 30 kHz offset is not saamifly impacted by the dynamic range of the arelyz

b. The specified ACPR accuracy applies if the mesbACPR substantially exceeds the analyzer dynaamnige at the specified
offset. At the nominal test limits for the offs€t®26,-45 and-45 dBc for 30, 60 and 90 kHz offsets), for RF poakove-25
dBm, this condition is met. When this conditiomig met, there are additional errors due to thetiaddof analyzer spectral
components to UUT spectral components. The spemraponents from the analyzer will be non-cohevétit the components
from the UUT at the 60 and 90 kHz offsets. Becanfdhis, the errors add in a power sense. The &rafunction of the signal
(UUT ACPR) to noise (analyzer ACPR dynamic rangathtion) ratio, SN, in decibels.

The function is:

error = 10x log(1 + 16-5M9
For example, if the UUT ACPR i$64 dB and the measurement floor& dB, the SN ratio is 10 dB and the error due to
adding the analyzer's noise to that of the UUT.44.@IB.
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Description Specifications Supplemental Information

Error Vector Magnitude (EVM)
Minimum Power at RF Input —45 dBm (nominal)
EVM

Operating range 0 to 18 % (nominal)

Floor 0.5%

Accuracy? +0.6 % (nominal)
Frequency Error

Accuracy +2.0 Hz (nominal) + tf&
1/Q Origin offset

DUT Maximum Offset —-10 dBc (nominal)

Analyzer Noise Floor -50 dBc (nominal)
Spectrum (Frequency Domain) SeeSpectrunon pagel40.
Waveform (Time Domain) SeeWaveformon pagel4l

Description Specifications Supplemental Information
In-Band Frequency Range
Cellular Band 824 to 849 MHz
869 to 894 MHz
PCS Band 1850 to 1910 MHz
1930 to 1990 MHz

a. The accuracy specification applies when the B¥Me measured is well above the measurement ffigben the EVM does not
greatly exceed the floor, the errors due to therfld to the accuracy errors. The errors duegdldior are noise-like and add
incoherently with the UUT EVM. The errors dependtbe EVM of the UUT and the floor as follows: errosqri(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in peent, and EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7 &ad the floor is 2.5 %, the error due to the flisod.43 %. The total error
can cause a reading as high as EVMUUT + flooretraccyerror, or as low as EVMUUT — accyerror, whitmererror is the
result of the error computation due to the flood accyerror is the specified accuracy.

b. tfa = transmitter frequencyfrequency reference accuracy
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General
Description Specifications Supplemental Information
Trigger
Trigger source RF burst (wideband), Video (IF envelope), Ext Frdmt
Rear. Actual available choices dependent on
measurement.
Trigger delay, level, and slopé Each trigger sedras a separate set of these
parameters.
Trigger delay
Range -100 to +500 ms
Repeatability +33 ns
Resolution 33 ns
External trigger inputs
Level -5V to +5 V (nominal)
Impedance 10 kQ (nominal)
Range Control RF Input Autorangé
Manually setMax Total Pwr
Manually setinput Atten

a. Auto range isot continuous with each measurement acquisitionjlitrun only once immediately following a measurarhe
restart, initiated either by pressing Restart key, or by sending the GPIB commadndl T: | MM This behavior was chosen to
maintain best measurement speed, but it requirgtocavhen input power levels change. If the ingighal power changes, the
analyzer will not readjust the input attenuatorsdptimal dynamic range unless a measurement testaitiated. For example,
if a sequence of power measurements is made, begiwith a maximum power level that is large enotmhequire non-zero
input attenuation, it is advisable to do a measergmestart to automatically set a lower inputrattgor value to maintain
optimal dynamic range for approximately every 3tiB input signal power level is reduced, or smatlepending upon how
precisely dynamic range needs to be optimized. €aely, if the input signal power increases toght@nough level, input
overloading will occur if the input attenuators a readjusted by doing a measurement restart.
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14 PDC Measurement Personality

This chapter contains specifications for the PSAesgOption BAE, PDC measurement personality.




Specifications Guide
PDC Measurement Personality

Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications apply in the frequency rangesudented in In-Band Frequency Range.

The specifications for this chapter apply to thé4&3A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performanemiminal only and not subject to any warranted
specifications.

The measurement performance is only slightly d#iféin the E4446A, E4447A, and E4448A when
compared to the performance of the E4440A, E4448RAEB4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, you can estimate the nominal perforoean
of the measurements from the specifications inchépter.
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Option BAE, PDC Measurement Personality

Description Specifications Supplemental Information
Adjacent Channel Power Ratio
Minimum Power at RF Input —36 dBm (nominal)
ACPR Dynamic Range
At 50 kHz offset 74 dB (nominal)
At 100 kHz offset 78 dB (nominal)
ACPR Relative Accuracy +0.08 dB?
Error Vector Magnitude (EVM)
Minimum Power at RF Input =50 dBm (nominal)
EVM
Operating range 0 to 18 % (nominal)
Floor 0.5%
Accuracy’ +0.6 % (nominal)
1/Q Origin offset
DUT Maximum Offset -12 dBc (nominal)
Analyzer Noise Floor -50 dBc (nominal)
Frequency Error +2.0 Hz + tfa’
Accuracy
Spectrum SeeSpectrumon pagel40.
Waveform (Time Domain) SeeWaveformon pagel4l

a. The specified ACPR accuracy applies if the mesisACPR substantially exceeds the analyzer dynaanige at the specified
offset. When this condition is not met, there atditional errors due to the addition of analyzezctl components to UUT
spectral components. The spectral components teranalyzer will be noncoherent with the componéwots the UUT.
Because of this, the errors add in a power sertgzefror is a function of the signal (UUT ACPRtmise (analyzer ACPR
dynamic range limitation) ratio, SN, in decibels.

The function is: error = 18log(1 + 16-°V9

For example, if the UUT ACPR is —64 dB and the meament floor is —74 dB, the SN ratio is 10 dB &melerror due to adding
the analyzer's noise to that of the UUT is 0.41 dB.

With the nominal dynamic ranges shown, and with A&CEhe nominal test limits of —45 and —60 dB, wauiith an input RF
power well above —18 dBm, the errors due to dynaamgye limitations are nominali§0.005 dB at 50 kHz offset ard.07 dB
at 100 kHz offset.

b. The accuracy specification applies when the BdMe measured is well above the measurement ffdben the EVM does not
greatly exceed the floor, the errors due to therfldd to the accuracy errors. The errors dueddldior are noise-like and add
incoherently with the UUT EVM. The errors dependtba EVM of the UUT and the floor as follows: errosqri(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in peent, and EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7 &ad the floor is 2.5 %, the error due to the flisod.43 %. The total error
can cause a reading as high as EVMUUT + floorefraccyerror, or as low as EVMUUT — accyerror, whitmererror is the
result of the error computation due to the floo accyerror is the specified accuracy.

c. tfa = transmitter frequencyfrequency reference accuracy
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Description

Specifications

Supplemental Information

Occupied Bandwidth

Minimum power at RF Input
Frequency Resolution
Frequency Accuracy

100 Hz

—60 dBm (nominal)

—50 to —150 Hz (nomindl)

Description

Specifications

Supplemental Information

In-Band Frequency Range
800 MHz Band #1

800 MHz Band #2
800 MHz Band #3

1500 MHz Band

810 to 828 MHz
940 to 958 MHz

870 to 885 MHz
925 to 940 MHz

838 to 840 MHz
893 to 895 MHz

1477 to 1501 MHz
1429 to 1453 MHz

a. The errors in the Occupied Bandwidth measureareninostly due to the noisiness of any measureaienhoise-like signal,
such as the PDC signal. The observed standardtieviat the OBW measurement is 270 Hz, so with 40€rages, the standard
deviation should be well under the display resohutiThe frequency errors due to the FFT processiagomputed to be only
2.9 Hz with the narrow RBW (140 Hz) used. For langenbers of averages, the error is within the dmatibn error shown.
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General
Description Specifications Supplemental Information
Trigger
Trigger source RF burst (wideband), Video (IF dope), Ext Front,
Ext Rear, Frame Timer. Actual available choices
dependent on measurement.
Trigger delay, level, and slopé Each trigger sedras a separate set of these
parameters.
Trigger delay
Range -100 to+500 ms
Repeatability +33 ns
Resolution 33ns
External trigger inputs
Level -5V to +5 V (nominal)
Impedance 10 kQ (nominal)
Range Control RF Input Autorangé
Manually setMax Total Pwr
Manually setinput Atten

a. Auto range isot continuous with each measurement acquisitionjlitrun only once immediately following a measurarhe
restart, initiated either by pressing Restart key, or by sending the GPIB commadndl T: | MM This behavior was chosen to
maintain best measurement speed, but it requirggocavhen input power levels change. If the ingighal power changes, the
analyzer will not readjust the input attenuatorsdptimal dynamic range unless a measurement testaitiated. For example,
if a sequence of power measurements is made, begiwith a maximum power level that is large enothequire non-zero
input attenuation, it is advisable to do a measergmestart to automatically set a lower inputrattgor value to maintain
optimal dynamic range for approximately every 3tiB input signal power level is reduced, or smatlepending upon how
precisely dynamic range needs to be optimized. €aely, if the input signal power increases toght@nough level, input
overloading will occur if the input attenuators a readjusted by doing a measurement restart.
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15 TD-SCDMA Measurement Personality

This chapter contains characteristics for the P&#es,Option 211, TD-SCDMA measurement
personality.
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TD-SCDMA Measurement Personality

Option 211, TD SCDMA Measurement Personality

Description Specification Supplemental Information
Power vs. Time Note: RRC filter not supported
Burst Type Traffic, UpPTS and DwWPTS
Full radio frame mask 1+10 ms mask delay
Transmit power Min, Max, Mean
Dynamic range 112 dB (nominal)
Trigger External front, rear
Averaging type Off, RMS, Log
Measurement time Up to 9 slots
Description Specification Supplemental Information
Transmit Power Note: RRC filter not supported
Burst Types Traffic, UpPTS, DWPTS
Measurement method Above threshold, Burst width
Measurement results type Min, Max, Mean
Trigger External front, External rear, RF Burst&
run
Average type Off, RMS, Log
Average mode Exponential, Repeat
Measurement time Up to 18 slots

a. Mask supports consecutive timeslots (standamgpbant). Masks are user definable over the bus.
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Description

Specification

Supplemental Information

Adjacent Channel Power

Limits #
Filter
Measurement Type

Noise correction

Customizable up to 6 offsets
None, RRC (variable alpha)

Total Power Ref, PSD (power spectral densit
Ref

On, Off

Description

Specification

Supplemental Information

Multi-Carrier Power

Carriers supported

Averaging type

Limits @

Noise correction

RRC filter supported

Up to 12 carriers

RMS

Customizable up to 3 offsets (relative and
absolute)

On, Off

y)

a. Default settings for the limits are standardspiant.

Chapter 15

237



Specifications Guide
TD-SCDMA Measurement Personality

Description Specification Supplemental Information

a

Spurious Emissions

User definable range table Define up to 20 ranges
Reported spurs Up to 200 spurs can be reported
Average Type RMS (Trace averaging also supported)
Average mode Exponential, Repeat
Peak threshold range +7 dBm to —-93 dBm
Peak excursion rande 0to 100 dB

Spectrum Emission Mask
Offsets from channel 5 offsets (compliant or user defined)
Fail mask Absolute; Relative; Absolute AND relative

Absolute OR relative

General Information Automatic input and reference level setting
Device Type Mobile station, Base transceiver station
Standards Compliant 1.28 Mcps TSM 3.1.0/NTDD

a. This applications takes into account the difiees between mobile station and base station defaules based on the standards
set forth in CWTS TSM 05.05V3.1.

b. User definable center frequency, span, resaistandwidth, video bandwidth, sweep time and albsgarameters for each
range.

c. Spurs that are both above the peak thresholdreed the peak excursion criteria will be measured.
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16 TD-SCDMA/HSDPA/8PSK Modulation
Analysis Measurement Personalities
This chapter contains specifications for the PSAeSgOption 212, TD-SCDMA modulation analysis

measurement personality, and for the PSA Se@ptson 213, HSDPA/8PSK for TD-SCDMA
modulation analysis measurement personality.
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TD-SCDMA/HSDPA/8PSK Modulation Analysis Measurement Personalities

Additional Definitions and Requirements

Because digital communications signals are nokse-all measurements will have variations. The
specifications apply only with adequate averagingetmove those variations.

The specifications apply in the frequency rangesudented in In-Band Frequency Range.

The specifications for this chapter apply to thé4&3A, E4443A and E4445A spectrum analyzers. For
the E4446A, E4447A, and E4448A, the performanemiminal only and not subject to any warranted
specifications.

The measurement performance is only slightly d#iféin the E4446A, E4447A, and E4448A when
compared to the performance of the E4440A, E4448REB4445A analyzers. Because the hardware
performance of the analyzers is very similar butidentical, the user can estimate the nominal
performance of the measurements from the speadificatn this chapter.
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TD-SCDMA/HSDPA/8PSK Modulation Analysis Measurement Personalities

Description

Specifications

Supplemental Information

Code Domain

BTS Measurements

—25 dBms ML%< -15 dBm

25 to 35 °C,

Preamp(Option 1DS) Off, except as noted

Code domain power
Minimum power at RF input

PreampOption 1DS) Off
PreampgOption 1DS) On
Maximum power at RF input
PreampOption 1DS) On

Relative accuracy

Symbol power vs. time
Minimum power at RF Input

Symbol error vector magnitude
Minimum power at RF Input

Accuracy

Following specifications are 95%
unless stated as (nominal).

—75 dBm (nominaf)
—102 dBm (nominal)

—45 dBm (nominal)
< 0.1 dB (nominal)

-50 dBm (nominaf

-50 dBm (nominaf)
< 0.9 % (nominal)

a. ML (mixer level) is RF input power minus attetioa.

b. This table is intended for users in the manufi@eg environment, and as such, the tolerancediimtve been computed for
temperatures of the ambient air near the analyiz2s ¢o 35 °C.

c. All specifications given are derived from'™Bercentile observations with 95 % confidence.
d. Nominal operating range. Accuracy specificatiapply when mixer level (RF input power minus atigtion) is between —25

and —15 dBm.
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Description Specifications Supplemental Information
Modulation Accuracy Following specifications arg5
(Composite EVM) %", unless stated as (hominal).

~

BTS Measurements
—25 dBm< ML?< —15 dBm
Preamp (Option 1DS) Off, except as noted

Composite EVM

Minimum power at RF input

Preamp Qption 1DS) Off —75 dBm (nominaf)®

Preamp Qption 1DS) On —102 dBm (nominal)
Maximum power at RF input

Preamp Qption 1DS) On —45 dBm (nominal)

Test signal with TS0 active with one DPCH pe|
timeslot

=

Accuracy +1.0 % (nominal)

Test signal with TS2 active with 4 HS-PDSQH
timeslot

f
Accuracy +1.0 % (nominal)

Peak Code Domain Error
Test signal with TS0 active with one DPCH pér
timeslot

Accuracy +1.0 dB (nominal)

Test signal with TS2 active with 4 HS-PDSCH per

timeslot +1.0 dB (nominal)
Accuracy

I/Q Origin Offset

DUT Maximum Offset -10 dBc (nominal)

Analyzer Noise Floor -50 dBc (nominal)
Frequency Error

Range

Accuracy

o

ML (mixer level) is RF input power minus attetioa.
b. All specifications given are derived from'9Bercentile observations with 95 % confidence.

c. Predefined test models under the Symbol Boundigmnyu are recommended for RF input power levelsvibel60 dBm. At low
signal-to-noise ratios the auto channel ID alganitinay not correctly detect an active code chamné@liaed on. The predefined
test model bypasses the auto channel ID algorithm.

d. Nominal operating range. Accuracy specificafpplies when mixer level (Rf input power minus atigtion) is between —25
and —-15 dBm.
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e. The accuracy specification applies when the B¥Me measured is well above the measurement ffigben the EVM does not
greatly exceed the floor, the errors due to therfldd to the accuracy errors. The errors dueddldior are noise-like and add
incoherently with the UUT EVM. The errors dependtba EVM of the UUT and the floor as follows: errosqri(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in peent, and EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7 &ad the floor is 2.5 %, the error due to the flisod.43 %. The total error
can cause a reading as high as EVMUUT + floorefraccyerror, or as low as EVMUUT — accyerror, whitmererror is the
result of the error computation due to the floord accyerror is the specified accuracy.

f. The accuracy specification applies when the EddNbe measured is well above the measurement fidben the EVM does not
greatly exceed the floor, the errors due to therfldd to the accuracy errors. The errors duegdldior are noise-like and add
incoherently with the UUT EVM. The errors dependtba EVM of the UUT and the floor as follows: errosqri(EVMUUT +
EVMs&’) - EVMUUT, where EVMUUT is the EVM of the UUT in peent, and EVMsa is the EVM floor of the analyzer in
percent. For example, if the EVM of the UUT is 7 &ad the floor is 2.5 %, the error due to the flisod.43 %. The total error
can cause a reading as high as EVMUUT + floorefraccyerror, or as low as EVMUUT — accyerror, whitmererror is the
result of the error computation due to the floor accyerror is the specified accuracy.
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Frequency
Description Specifications Supplemental Information
In-Band Frequency Range a) 1900 — 1920 MHz
2010 — 2025 MHz
b) 1850 — 1910 MHz
1930 - 1990 MHz
¢) 1910 — 1930 MHz
General
Description Specifications Supplemental Information
Trigger
Trigger source RF burst (wideband), Video (IF dope), Ext
Front, Ext Rear. Actual choices are depende
on measurement.
Trigger delay, level, & slope Each trigger sounes separate set of these
parameters.
Trigger delay
Range -100 to +500 ms
Repeatability +33 ns
Resolution 33 ns
External trigger inputs
Level -5V to +5 V (nominal)
Impedance 10 kQ (nominal)
Range Control RF Input Autorange
Manually setMax Total Pwr
Manually setinput Atten

a. Autorange is not continuous with each measureaeguisition; it will run only once immediatelylfowing a measurement
restart, initiated either by pressing the Restartlkey, or by sending the GPIB command INIT:IMM.if hehavior was chosen
to maintain best measurement speed, but it reqedneion when input power levels change. If thaitrgignal power changes,
the analyzer will not readjust the input attenusifor optimal dynamic range unless a measuremstdrtes initiated. For
example, if a sequence of power measurements ig,rbadinning with a maximum power level that ig&enough to require
non-zero input attenuation, it is advisable to doemsurement restart to automatically set a lommutiattenuator value to
maintain optimal dynamic range for approximatelgmn3 dB the input signal power level is reducedsroaller, depending
upon how precisely dynamic range needs to be optidniConversely, if the input signal power increasea high enough level,
input overloading will occur if the input attenuet@re not readjusted by doing a measurement testar
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17 40 MHz Bandwidth Digitizer

This chapter contains specifications for the PSAeSgption 140, 40 MHz Bandwidth Digitizer. These
specifications apply to the basic measurement patip only while using the wideband path. For
measurements using the basic measurement pergdnalithe narrowband path, see the chapter on
Digital Communications Basic Measurement Personéiiarrowband) Specifications. All specifications
apply with microwave preselector o@tion 123) unless stated otherwise.
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Option 140, 40 MHz Bandwidth Digitizer

Frequency

Description

Specifications

Supplemental Information

Frequency Range
E4443A
E4445A
E4440A
Frequency Span
Minimum Span
Maximum Usable Span
Center< 3.05 GHz
Center > 3.05 GHz

Resolution Bandwidth
(Spectrum Measurement)
Range
Overall
Span =40 MHz
Span =1 MHz
Span = 10 kHz
Span = 100 Hz
Window Shapes

Analysis Bandwidth (Span)
(Waveform Measurement)
Gaussian Shape

Option 123, MW Preselector On
Option 123, MW Preselector Off

10 MHz to 6.7 GHz
10 MHz to 13.2 GHz
10 MHz to 26.5 GHz

10 Hz

40 MHz

40 MHz

100 MHz to 3 MHz
3 kHz to 3 MHz
50 Hz to 1 MHz
1 Hzto 10 kHz
100 MHz to 100 Hz

Flat Top, Uniform, Hanning
Hamming, Gaussian,
Blackman, Blackman-
Harris, Kaiser-Bessel (K-B
70 dB, K-B 90 dB & K-B
110 dB)

10 Hz to 40 MHz

40 MHz
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Amplitude and Phase

Description

Specifications

Supplemental Information

Full Scale Level °

Dither Off’, 0 dB input
attenuatioh, 0 dB IF gairf

IF Gain Control
Overload Leved
Band O

Band 1
Band 2
Band 3
Band 4

—16 dBm

—-12dBto +12 dB

2 dB steps

+4 dBfs (nominal)

Preselector On Preselector Off
+5 dBfs (nominal) +5 dBfs (nominal)
+6 dBfs (nominal) +8 dBfs (nominal)
+5 dBfs (nominal) +9 dBfs (nominal)
+5 dBfs (nominal) +19 dBfs (hominal)

a. The full scale level is the reference for speatfons with dBfs (decibels relative to full scalaits. It is a level that is sure to be

free of overload

b. The full scale level decreases by nominally 2ndi&n dither is on.

c. The full scale level increases proportionallynput attenuation and decreases proportionalli @ain. Full scale level = -16
dBm +RF attenuator —IF gain where RF attenuator2; @, .... 70 dB and IF gain = —12 to +12 dB.

d. For maximum dynamic range, signal levels magdrgrolled so that they approach the clipping l@fe¢he ADC in the

wideband IF. That clipping level varies from noniip@ dB above the Full Scale Level in the 10 MH2.65 GHz band, too

much higher levels in higher bands. The ratio efalipping level to the Full Scale Level variesiwlitand number and whether
the preselector is off or on At its highest, thga is about 20 dB at 26.5 GHz with the preselectb

e. Option 123 is required.
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Description

Specifications

Supplemental Information

ab

Absolute Amplitude
At 50 MHZ"

20to 30 °C
0to 55 °C

Attenuator Switching
Input Coupling

RF Frequency Response

Relative to 50 MHz,
measured at center of span,
10 dB input atten

50 MHz to 3 GHz, 20 to 30 °C
50 MHz to 3 GHz, 0to 55 °C
With Microwave preselector Cff
3.0510 6.6 GHz
6.6 t0 13.2 GHz
13.2t0 19.2 GHz
19.2 to 26.5 GHz
With Microwave preselector On
3.0510 6.6 GHz
6.6 t0 13.2 GHz
13.2t0 19.2 GHz
19.2 to 26.5 GHz

+0.30 dB
+0.42 dB

See chapter 1
AC coupling (only)

Span Span

<36 MHz <40 MHz
+0.52 dB +0.51 dB
+0.71 dB +0.64 dB

Mechanical attenuator only

High pass filter corner frequgrat
-3 dB is 4 MHz (nominal)

Typical’ performance vs. Span

Span Span
<36 MHz <40 MHz
+0.22 dB +0.11 dB
+0.4 dB
+1.2dB
+0.7 dB
+2.0dB
+0.15dB +0.7 dB
+0.25 dB +0.9 dB
+0.5dB +0.9 dB
+0.8 dB +1.0dB

a. Absolute Amplitude = Absolute Amplitude at CRAttenuation Switching + RF Frequency Response Friguency Response.

(o

. Changes in the impedance seen by#ie4 MHz Aux Output port on the rear panel can impact the amplituderacy of the

PSA> IF the impedance on this port is changedusiee should perform ailign Now All to ensure the amplitude accuracy of

the PSA.

~oao

Center of span, 10 dB input attenuation, flatwindow.
The wideband IF path uses the electromechaaitaiuator. The narrowband IF path uses the aleleic attenuator.

The effects of input Coupling are included witht and RF Frequency Response.

This “typical” is the performance observeda tvorst center frequency and worst offset frequevithin the ranges shown in

80 % of the instruments observed with 95 % configenAgilent measures 100 % of PSA analyzers ferghrformance in the
factory production process. These performancdteeare not warranted.

g. Option 123 is required.
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Description

Specifications

Supplemental Information

Freq
(GHz2)

<3.00
3.00 to 3.05

<3.00
3.00 to 3.05

3.05t06.6
>6.6 t0 26.5

3.05t06.6
>6.6 to <10
10to 26.5
>3.05t0 6.6
>6.6 t0 26.5

IF Frequency Response °
Relative to center frequency

Span

< 30 MHz
< 30 MHz

<40 MHz
<40 MHz

<30 MHz
< 30 MHz

< 30 MHz
< 30 MHz
< 30 MHz
<40 MHz
< 40 MHz

Microwave
Preselector

n/a
n/a

n/a
n/a

on
on

Off ©
Off ©
Off ©
Off
Off ©

+0.47 dB
+0.57 dB

+0.65 dB
+0.73 dB

+0.40 dB
+0.58 dB
+0.56 dB
+0.43 dB
+0.96 dB

Typical

+0.13dB
+0.28 dB

+0.30 dB
+0.30 dB)

+1.1dB
+1.3dB

+0.16 dB
+0.28 dB
+0.16 dB
+0.17 dB
+0.30 dB

Rms (nominal}

0.08 dB
0.13dB

0.14 dB
0.21 dB

0.41dB
0.57 dB

0.06 dB
0.11dB
0.06 dB
0.09 dB
0.13dB

a. The effects of RF Coupling at low frequencied tie effects of low-pass filter roll-off above 8.GHz are both included within
the IF Frequency Response.

b. The listed performance is the rms of the amgditdeviation from the center frequency amplitudeerg the rms is computed
over the range of offset frequencies and centgugacies shown.

c. Option 123 is required.
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Specification

Description

IF Phase Linearity

Relative to mean phase linearity

Freq Span Microwave

(GHz2) (MH2z) Preselector
< 3.05 <30 n/a
<0.3 <40 n/a
0.3t03.05 <40 n/a
3.05t06.6 <30 On
>6.6 to 20 <30 On
>3.05t0 26.5 <30 Off ¢
>3.05t0 26.5 <40 Off ¢

Supplemental Information
Typical® rms (nominalf
+1.2° 0.3°
+3.2° 11°
+25° 0.6°
=7 ° (nominal) 20°
+10 ° (nominal) 2.1°
+0.8° 0.2°
+1.2° 0.3°

a. This “typical” is the performance observed a& Worst center frequency and worst offset frequemitlyin the ranges shown in
80 % of the instruments observed with 95 % confi@genAgilent measures 100 % of PSA analyzers fsrpgarformance in the

factory production process. These performancedteeare not warranted.

b. The listed performance is the rms of the phasgation relative to the mean phase deviation feolimear phase condition,
where the rms is computed over the range of offeguencies and center frequencies shown.

c. Option 123 is required.
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PSA Phase Response
Opt. 140 alone

Ph Response (deg)

0 10

IF Offset (MHz)

-10

Center Freq
(MHz)

——1001
----1751

PSA Phase Response
Opt. 140 + 1DS + B7J

Ph Response (deg)

0 10

IF Offset (MHz)

-20

Center
Freq
(MH2)

1001
----1751

PSA Opt 140/123 Phase Response

Ph Response (deg)

10

0
Offset Freq (MHz)

-20 -10

Center Freq
(MHz)

5001
- = = »18001
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1.1.17.2 Amplitude and Phase, Continued

Description Specification

Supplemental Information

EVM

EVM measurement floor for an 802.11g
OFDM signal, using 89601A software
equalization, channel estimation and data EQ

2.4 GHz
6.0 GHz

0.35 % (nominal)
0.56 % (nominal)
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Dynamic Range

Description

Specifications

Supplemental Information

Third Order Intermodulation Distortion
Two tones of equal magnitude,

0 dB IF Gain
Freq Sparf  Tone Level
(GHz) (MHz)  (dBfs) (dBmj
<3.05 <30 -9 -25
<3.05 <40 -9 -25
<3.05 <30 —6 -22
<3.05 <40 —6 -22
> 3.05 <30 —6 -22
Option 123: MW Preselector Off
> 3.05 <30 —6 -22

Spurious (Input Related) Responses

Includes: aliased harmonic
distortion, second-order IF
intermodulation products,
images about the center

frequency
Freq Span Level
(GHz) (MHz) (dBfs)
<3.05 <30 0
<3.05 <40 0
> 3.05 <30 0

—75 dBc
—74 dBc

—72 dBc

—70 dBc

—73 dBc
—65 dBc

Verified with 1 MHz separation

—80 dBc (typical)
—78 dBc (typical)

—77 dBc (typical;
equivalent to +16.5 dBm TOI)

—74 dBc (typical)
—68 dBc (nominal)

—70 dBc (nominal)

Excludes second harmonic of RF inputj;
see Chapter 1, Second Harmonic
Distortion

—82 dBc (typical)
—76 dBc (typical)
—68 dBc (nominal)

a. Specifications apply for the “best practicesSecaf using the central portion of the 36 and 80zZ\Nbleindwidths. Noise and
distortion performance degrade by about 4 dB aetlges of these bandwidths.

b. Tone level; at mixer = RF Input level minus attation.
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Description Specifications Supplemental Information
Input Noise Density Excluding residuals;
Freq Span IF Gain Non-option 123
(GHz) (MHz) (dB)
<3.05 <30 -12 —-136 dBfs/Hz —140 dB/Bfnominal)
<3.05 <40 -12 —133 dBfs/Hz
<3.05 <30 0 —130 dBfs/Hz —134 dBfs/Hz (typical)
<3.05 <30 0 —130 dBfs/Hz —137 dBfs/Hz @ 1 GHz (typical)
<3.05 <40 0 —130 dBfs/Hz
3.05-6.6 <30 0 —130 dBfs/HZ —133 dBfs/Hz (typical)

The following are nominal;
Microwave Preselector

On Off
Freq <30 MHz Span <40 MHz Span
3.05t06.6 —135 dBfs/Hz —135 dBfs/Hz
6.6 t0 13.2 —132 dBfs/Hz —128 dBfs/Hz
13.2t019.2 —132 dBfs/Hz —123 dBfs/Hz
19.2t0 26.5 —128 dBfs/Hz —116 dBfs/Hz
Description Specifications Supplemental Information

Input Sensitivity (Noise level) —-152 dBrfi Excluding residuals;

input terminated, log averagirig Non-option 123

0 dB input attenuation, freg3.05

GHz, maximum IF gain, preamp off

a. Specifications apply for the “best practicesSecaf using the central portion of the 36 and 80zZ\Nbleindwidths. Noise and
distortion performance degrade by about 4 dB aetlges of these bandwidths.

b. Preselector is off, Option 123 only.

c. This sensitivity is specified in a 1 Hz RBW, eaged on a log scale, much as is the DisplayedageeNoise Level in chapter 1.
The sensitivity in terms of noise density is 2.Fpmborer.
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Description Specification Supplemental Information
Residual Responses Response with no input
Input terminated signal, 0 dB attenuation
Relative to input mixer —100 dBm
Relative to full-scale Verified with IF Gain = B
CF<3.05 GHz< 40 MHz —90 dBfs
CF > 3.05 GHz, Span 30 MHz —85 dBfs (Preselector On)
CF > 3.05 GHz, Span 40 MHz —75 dBfs (nominal, microwave

preselector off)
Frequency Stability
Noise Sidebands

Center Frequency = 1 GHz,
IF Gain =-12 dB

Offset Frequency

100 Hz —91 dBc/Hz (nominal)

1 kHz —100 dBc/Hz (nominal)
10 kHz —106 dBc/Hz
100 kHz —119 dBc/Hz
1 MHZ —137 dBc/Hz

Data Acquisition

Description Specifications Supplemental Information

Time Record Length

Spectrum Measurement 32 to 180,000 samples

Waveform Measurement 32 to 18 samples (nominal)
Deep Time Capture

Analysis BW > 20 MHz 1.2x 1¢° samples

Analysis BW< 20 MHz 6 x 10’ samples
ADC Resolution 14 bits

a. The noise specified at this offset includes athtributors: the phase noise of the LO and theive level of broadband input
noise, with minimum IF gain and a signal at fulhle; approximately
—4 dBm at the input mixer.
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Wideband IF Triggering

Description Specification Supplemental Information

Trigger Types Free Run (immediate), Video
(IF envelope), External Front,
External Rear, Frame (periodic)

Frame (periodic) Trigger

Period
Range 0 to > 500 ms
Resolution 1ns
Offset Delay
Range 0to>10s
Resolution 10 ns
Repeatability (when synchronized +10 ps jitter (nominal +)

to an external source)
External Trigger
Trigger Delay

Range —100 ms to +500 ms
Resolution 10 ns
Repeatability
Spectrum Mode (any span) +1.5 ns (nominad)
Waveform
Analysis BW= 6.25 MHz +1.5 ns (nominad)
Analysis BW < 6.25 MHz 125 ns (nominab)
Slope control, Input See Chapter 1

Impedance, Level Accuracy
Video (IF Envelope) Trigger
Trigger Delay

Range 0 to 500 ms
Resolution lps
Amplitude Range 0 to —80 dBfs Usable range limited by noise
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Description Specification Supplemental Information

Trigger Hold off

Range 0 to 500 ms
Resolution 10 ns
Auto Trigger
Time Interval Range Oto10s
Time Averaging
Maximum block size for frame- 16384 samples Analysis BW< 20 MHz
triggered averaging
Maximum number of averages > 500,000
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18 80 MHz Bandwidth Digitizer

This chapter contains specifications for the PSAeSgption 122, 80 MHz Bandwidth Digitizer. These
specifications apply to the basic measurement patitg only while using the wideband path. For
measurements using the basic measurement pergdndlihe narrowband path, see the chapter on
Digital Communications Basic Measurement Personéiiarrowband) Specifications. All specifications
apply with microwave preselector o@yition 123) unless stated otherwise.




Specifications Guide
80 MHz Bandwidth Digitizer

Option 122, 80 MHz Bandwidth Digitizer

Frequency

Description

Specifications

Supplemental Information

Frequency Range
E4443A
E4445A
E4440A
Frequency Span
Minimum Span
Maximum Usable Span
Center< 3.05 GHz
Center > 3.05 GHz
MW Preselector On

MW Preselector Off
Resolution Bandwidth

(Spectrum Measurement)
Range

Overall

Span = 80 MHz

Span =1 MHz

Span = 10 kHz

Span = 100 Hz
Window Shapes

Analysis Bandwidth (Span)

Gaussian Shape

(Waveform Measurement)

10 MHz to 6.7 GHz
10 MHz to 13.2 GHz
10 MHz to 26.5 GHz

10 Hz

80 MHz

80 MHz

100 MHz to 3 MHz
3 kHz to 3 MHz
50 Hz to 1 MHz
1 Hz to 10 kHz
100 MHz to 100 Hz

Flat Top, Uniform, Hanning
Hamming, Gaussian,
Blackman, Blackman-
Harris, Kaiser-Bessel (K-B
70 dB, K-B 90 dB & K-B
110 dB)

10 Hz to 80 MHz

40 to 80 MHz (nominal); see
Nominal IF Bandwidth on
page 261

a. Option 123 is required.
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Nominal IF Bandwidth

Nominal IF Bandwidth (-4 dB) vs. Center Frequency, CF > 3.05 GHz"

80
= //
g 70 /
= 60 o
S s
g
S 50
o gl

40

3 6 9 12 15 18 21 24

Center Frequency (GHz)

a. Option 123 is installed, microwave preselectari.
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Amplitude and Phase

Description Specifications Supplemental Information

Full Scale Level ° —16 dBm

Dither Off’, 0 dB input
attenuatioh, 0 dB IF gairf

IF Gain Control
Overload Leved
Band O

Band 1
Band 2
Band 3
Band 4

—-12dBto +12 dB

2 dB steps

+4 dBfs (nominal)
Preselector On

+5 dBfs (nominal)
+6 dBfs (nominal)
+5 dBfs (nominal)
+5 dBfs (nominal)

Preselector Off

+5 dBfs (nominal)
+8 dBfs (nominal)
+9 dBfs (nominal)
+19 dBfs (hominal)

a. The full scale level is the reference for speatfons with dBfs (decibels relative to full scalaits. It is a level that is sure to be
free of overload

b. The full scale level decreases by nominally 2ndi&n dither is on.

c. The full scale level increases proportionallynput attenuation and decreases proportionalli @eain. Full scale level = -16
dBm +RF attenuator —IF gain where RF attenuator2; @, .... 70 dB and IF gain = —12 to +12 dB.

d. For maximum dynamic range, signal levels magdrgrolled so that they approach the clipping l@fe¢he ADC in the
wideband IF. That clipping level varies from noniip@ dB above the Full Scale Level in the 10 MH3.65 GHz band, to
much higher levels in higher bands. The ratio efalipping level to the Full Scale Level variesiwlitand number and whether
the preselector is off or on At its highest, th8a is about 20 dB at 26.5 GHz with the preselectb

e. Option 123 is required.
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Description

Specifications

Supplemental Information

ab

Absolute Amplitude
At 50 MHZ"

20to 30 °C
0to55°C

Attenuator Switching
Input Coupling

RF Frequency Response

Relative to 50 MHz,
measured at center of span,
10 dB input atten

50 MHz to 3 GHz, 20 to 30 °C
50 MHz to 3 GHz, 0 to 55 °C
With Option 123 Off
(Microwave preselector is On)
3.051t0 6.6 GHz
6.6 t0 13.2 GHz
13.2t0 19.2 GHz
19.2 to 26.5 GHz
With Option 123 On
(Microwave preselector is Off)
3.0510 6.6 GHz
6.6 t0 13.2 GHz
13.2t0 19.2 GHz
19.2 to 26.5 GHz

+0.30 dB
+0.42 dB

See chapter 1
AC coupling (only)

Span Span

< 36 MHz > 36 MHz
+0.52 dB +0.51 dB
+0.71 dB +0.64 dB

Mechanical attenuator only

High pass filter corner frequgrat
-3 dB is 4 MHz (nominal)

Typical’ performance vs. Span

Span Span
< 36 MHz > 36 MHz
+0.22 dB +0.11 dB
+0.4 dB
+1.2dB
+0.7 dB
+2.0dB
+0.15 dB +0.7 dB
1+0.25 dB +0.9 dB
+0.5dB +0.9 dB
+0.8 dB +1.0dB

a. Absolute Amplitude = Absolute Amplitude at CRAttenuation Switching + RF Frequency Response Friguency Response.

(o

. Changes in the impedance seen by#e4 MHz Aux Output port on the rear panel can impact the amplituderacy of the

PSA if the impedance on this port is changed, g ghould perform aflign Now All to ensure the amplitude accuracy of the

PSA.

i o R o}

. Center of span, 10 dB input attenuation, flatwéndow.
. The wideband IF path uses the electromechaaitaiuator. The narrowband IF path uses the allreleic attenuator.
. The effects of input Coupling are included witht and RF Frequency Response.

This “typical” is the performance observeda tvorst center frequency and worst offset frequevithin the ranges shown in

80 % of the instruments observed with 95 % configenAgilent measures 100 % of PSA analyzers ferghrformance in the
factory production process. These performancdteeare not warranted.
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Description

Specifications

Supplemental Information

a

IF Frequency Response
Relative to center frequency

Freq Span
(GHz2)

<3.00
3.00 to 3.05

< 30 MHz
< 30 MHz

<3.00
3.00 to 3.05

<60 MHz
< 60 MHz

<0.10
0.10 to 3.00
3.00 to 3.05

<80 MHz
<80 MHz
< 80 MHz

3.05t06.6
>6.6 t0 26.5

<30 MHz
< 30 MHz

3.05t06.6
>6.6 to <10
10to 26.5
>3.0510 6.6
>6.6 t0 26.5

< 30 MHz
< 30 MHz
< 30 MHz
< 60 MHz
< 60 MHz

>3.0510 6.6
>6.6 10 26.5

< 80 MHz
<80 MHz

Microwave
Preselector

n/a
n/a

n/a
n/a

n/a
n/a
n/a

on
on

Off ©
Off ©
Off ©
Off ©
Off ©

Off ©
Off ©

+0.47 dB
+0.57 dB

+0.65 dB
+0.73 dB

+1.09 dB
+0.73 dB
+0.93 dB

+0.40 dB
+0.58 dB
+0.56 dB
+0.43 dB
+0.96 dB

+0.63 dB
+1.13 dB

Typical

+0.13dB
+0.28 dB

+0.30 dB
+0.30 dB)

+0.5dB
+0.3dB
+0.4 dB

+1.1dB
+1.3dB

+0.16 dB
+0.28 dB
+0.16 dB
+0.17 dB
+0.30 dB

+0.19 dB
+0.4 dB

Rms (nominal}

0.08 dB
0.13dB

0.14 dB
0.21 dB

0.24 dB
0.18dB
0.25dB

0.41dB
0.57 dB

0.06 dB
0.11dB
0.06 dB
0.09 dB
0.13dB

0.11dB
0.15dB

a. The effects of RF Coupling at low frequencied e effects of low-pass filter roll-off above 8.GHz are both included within

the IF Frequency Response.

b. The listed performance is the rms of the amgéitdeviation from the center frequency amplitudeere the rms is computed
over the range of offset frequencies and centguiacies shown.

C.

Option 123 is required.
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Description Specification Supplemental Information
IF Phase Linearity
Relative to mean phase linearity
Freq Span Microwave Typical® rms (nominalf
(GHz2) (MH2z) Preselector
<3.05 <30 n/a +1.2° 0.3°
<0.3 <60 n/a +3.2° 11°
0.3t03.05 <60 n/a +25° 0.6°
<0.3 <80 n/a +10° 2.3°
0.3t03.05 <80 n/a 14 ° 0.9°
3.05t06.6 <30 on +7 ° (nominal) 20°
>6.6 to 20 <30 on +10 ° (nominal) 2.1°
>3.05t0 26.5 <30 off* 0.8 ° (nominal 0.2°
above 20 GHz)
>3.05 to 26.5 <60 Off +1.2 ° (nominal 0.3°
above 20 GHz)
>3.05 to 26.5 <80 Off ¢ +2.5 ° (nominal 0.4°
above 20 GHz)

a. This “typical” is the performance observed a& Worst center frequency and worst offset frequemitlyin the ranges shown in
80 % of the instruments observed with 95 % confi@genAgilent measures 100 % of PSA analyzers fsrpgarformance in the
factory production process. These performancedteeare not warranted.

b. The listed performance is the rms of the phasgation relative to the mean phase deviation feolimear phase condition,
where the rms is computed over the range of offeguiencies and center frequencies shown.

c. Option 123 is required.
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E4440A Nominal Phase Response
Option 122 Alone
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Amplitude and Phase, Continued

Description

Specification

Supplemental Information

EVM

EVM measurement floor for an 802.119g
OFDM signal, using 89601A software

2.4 GHz
6.0 GHz
EVM measurement floor for a 62.5

with 80 MHz occupied bandwidth

750 MHz
2.5 GHz
Microwave preselector Off
3.05 GHz
7.5 GHz
10 GHz
12.5 GHz
18 GHz

equalization, channel estimation and data

Msymbol/sec QPSK signal, non-equalized,

EQ

0.35 % (nominal)
0.56 % (nominal)

(nominal)
Options Option No
1DS B7J 1DS Options
22% 15% 11%
21% 22% 20%

1.6 % (nominal)
1.9 % (nominal)
1.5 % (nominal)
1.5 % (nominal)
1.6 % (nominal)

a. If the microwave preselector is required for sugaments then an external source and the wideabdthddigitizer external
calibration wizard Qption 235) should be used. A complete description of thécation wizard software can be found in

Application Note 1443.
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Dynamic Range

Description

Specifications

Supplemental Information

Third Order Intermodulation Distortion
Two tones of equal magnitude,

0 dB IF Gain
Freq Sparf  Tone Level
(GHz) (MHz)  (dBfs) (dBmj
< 3.05 <30 -9 -25
< 3.05 <60 -9 -25
<3.05 <80 -9 -25
< 3.05 <30 -6 —22
< 3.05 <60 -6 22
< 3.05 <80 -6 22
> 3.05 <30 -6 —22
Option 123: MW Preselector Off
> 3.05 <30 -6 —22

Spurious (Input Related) Responses

Includes: aliased harmonic
distortion, second-order IF
intermodulation products,
images about the center

frequency
Freq Span Level
(GHz) (MHz) (dBfs)
<3.05 <30 0
<3.05 <60 0
> 3.05 <30 0

—75 dBc
—74 dBc

—72 dBc

—70 dBc

—-73 dBc
—65 dBc

Verified with 1 MHz separation

—80 dBc (typical)
—78 dBc (typical)
—78 dBc (nominal)

—77 dBc (typical;
equivalent to +16.5 dBm TOI)

—74 dBc (typical)
—74 dBc (nominal)
—68 dBc (nominal)

—70 dBc (nominal)

Excludes second harmonic of RF input;
see Chapter 1, Second Harmonic
Distortion

—82 dBc (typical)
—76 dBc (typical)
—68 dBc (nominal)

a. Specifications apply for the “best practicesSecaf using the central portion of the 36 and 80zZ\Nbieindwidths. Noise and
distortion performance degrade by about 4 dB attlges of these bandwidths.

b. Tone level; at mixer = RF Input level minus attation.
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Description

Specifications

Supplemental Information

Input Noise Density

Freq Span IF Gain
(GHz) (MHz) (dB)
<3.05 <30 -12
<3.05 <60 -12
<3.05 <30
<3.05 <30
<3.05 <60
3.05-6.6 <30 0

Freq
3.05t06.6
6.6 t0 13.2
13.2t0 19.2
19.2t0 26.5

—136 dBfs/Hz
—133 dBfs/Hz
—130 dBfs/Hz
—130 dBfs/Hz
—130 dBfs/Hz

—130 dBfs/H%

Excluding residuals;
Non-option 123

—140 dB/Afnominal)

—134 dBfs/Hz (typical)
—137 dBfs/Hz @ 1 GHz (typical)

—133 dBfs/Hz (typical)

The following are nominal:
Microwave Preselector

On

<30 MHz Span

—135 dBfs/Hz
—132 dBfs/Hz
—132 dBfs/Hz
—128 dBfs/Hz

Off

<60 MHz Span

—135 dBfs/Hz
—128 dBfs/Hz
—123 dBfs/Hz
—116 dBfs/Hz

Description

Specifications

Supplemental Information

Input Sensitivity (Noise level)

Input terminated, log averagirig
0 dB input attenuation, freg 3.05
GHz, maximum IF gain, preamp off

—-152 dBni

Excluding residuals;
Non-option 123

a. Specifications apply for the “best practicesSecaf using the central portion of the 36 and 80zZ\Nbieindwidths. Noise and
distortion performance degrade by about 4 dB aetlges of these bandwidths.

b. Preselector is off, Option 123 only.

c. This sensitivity is specified in a 1 Hz RBW, eaged on a log scale, much as is the DisplayedageeNoise Level in chapter 1.
The sensitivity in terms of noise density is 2.Fpmborer.
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Description Specification Supplemental Information
Residual Responses Response with no input
Input terminated signal, 0 dB attenuation
Relative to input mixer —100 dBm
Relative to full-scale Verified with IF Gain = -
CF<3.05 GHz< 80 MHz —90 dBfs
CF > 3.05 GHz, Span 30 MHz -85 dBfs (Preselector On)
CF > 3.05 GHz, Span 80 MHz —75 dBfs (nominal, microwave

preselector off)
Frequency Stability
Noise Sidebands

Center Frequency = 1 GHz,
IF Gain =-12 dB

Offset Frequency

100 Hz —91 dBc/Hz (nominal)
1 kHz —100 dBc/Hz (nominal)
10 kHz —106 dBc/Hz

100 kHz -119 dBc/Hz

1 MHZA —137 dBc/Hz

Data Acquisition

Description Specifications Supplemental Information

Time Record Length

Spectrum Measurement 32 to 180,000 samples

Waveform Measurement 32 to 16 samples (nominal)
Deep Time Capture

Analysis BW > 20 MHz 1.2x 1¢f samples

Analysis BW< 20 MHz 6 x 10’ samples
ADC Resolution 14 Bits

a. The noise specified at this offset includes athtributors: the phase noise of the LO and theive level of broadband input
noise, with minimum IF gain and a signal at fulhle; approximately
—4 dBm at the input mixer.
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Wideband IF Triggering

Description Specification Supplemental Information

Trigger Types Free Run (immediate), Video
(IF envelope), External Front,
External Rear, Frame (periodif)

Frame (periodic) Trigger

Period
Range 0 to > 500 ms
Resolution 1ns
Offset Delay
Range Oto>10s
Resolution 10 ns
Repeatability (when synchronized 110 ps jitter (hominal +)

to an external source)
External Trigger
Trigger Delay

Range —100 ms to +500 ms
Resolution 10 ns
Repeatability
Spectrum Mode (any span) 1+1.5 ns (nominab)
Waveform
Analysis BW= 6.25 MHz 1+1.5 ns (nominab)
Analysis BW < 6.25 MHz 125 ns (nominab)
Slope control, Input See Chapter 1

Impedance, Level Accuracy
Video (IF Envelope) Trigger
Trigger Delay

Range 0 to 500 ms
Resolution 1lps
Amplitude Range 0 to —80 dBfs Usable range limited by noise
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Description Specification Supplemental Information

Trigger Hold off

Range 0 to 500 ms
Resolution 10 ns
Auto Trigger
Time Interval Range O0to10s
Time Averaging
Maximum block size for frame- 16384 samples Analysis BW< 20 MHz
triggered averaging
Maximum number of averages > 500,000
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19 External Calibration
Using 80 MHz Digitizer Characteristics

This chapter contains characteristics for the P&#es, Option 235, 80 MHz Digitizer External
Calibration (Wide Bandwidth Digitizer External Galation Wizard). Option 235 requires that Option
122, 80 MHz bandwidth digitizer, be installed.
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Option 235, Wide Bandwidth Digitizer Calibration Wi

IF Amplitude and Phase

zard

Description

Specification

Supplemental Information

IF Frequency Response
Relative to center frequency

Freq Span IF Gain
(GHz) (MHz) (dB)
3.05-20 < 36 MHz on
3.05-20 < 64 MHz on
3.05-20 <80 MHz on
3.05-20 <36 MHz off
3.05-20 <64 MHz off
3.05-20 <80 MHz off
IF Phase Linearity
Relative to mean phase linearity
Freq Span Microwave
(GHz2) (MH2z) Preselector
3.05-20 < 36 MHz On
3.05-20 <64 MHz On
3.05-20 <80 MHz On
3.05-20 < 36 MHz Off ¢
3.05-20 <64 MHz Off ©
3.05-20 <80 MHz Off ¢

SeeNominal IF Frequency Responsa
page276for peak response.

Standard Deviation (nominal)*

0.018 dB
0.039 dB
0.093 dB
0.015dB
0.032 dB
0.067 dB

Standard Deviation (nominaly’

0.3°
0.8°
1.0°
0.1°
0.15°
0.4°

a. The listed performance is the rms of the amgditdeviation from the center frequency amplitudeere the rms is computed
over the range of offset frequencies and centguiacies shown, using an Agilent E8267C source.

b. The listed performance is the rms of the amgéitdeviation from the center frequency amplitudeere the rms is computed
over the range of offset frequencies and centegugacies shown, using an Agilent E8267C source.

c. Option 123 is required.

274

Chapter 19




Specifications Guide
External Calibration
Using 80 MHz Digitizer Characteristics

Description Specification Supplemental Information

EVM

EVM measurement floor for an 802.11g
OFDM signal, using 89600A software
equalization, channel estimation and data

EQ
2.4 GHz 0.35 % (nominal)
6.0 GHz 0.56 % (nominal)
EVM measurement floor for an 62.5 1.50%

Msymbol/sec QPSK signal at 18.5 GHz.
Adaptive Equalizer off.
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External Calibration
Using 80 MHz Digitizer Characteristics

Nominal IF Frequency Response

Maximum positive and negative deviation (dB) froenter across the indicated span versus centareney
(GHz) of a representative PSA using an Agilent EB268ource

-0.2

-0.4

0.4

b

bl

AN

0.2 fk
0.0 h W JM Py

Mbmaatholall

/\ﬂ/\nW\ﬂnﬂ

u||"vrl ¥

Wy nvvv-ww AIHUMVI/\\,%\M\'

~——

ML AR A

(==

3

5 7

9 n

3

15 7

-0.4

0.4

0.2

-0.2

13

15 17

19

-0.4

13

18

Span =80 MHz

Preselector Off

Span =64 MHz

Preselector Off

Span =80 MHz

Preselector On

Span =64 MHz

Preselector On

a. Option 123 is required.
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20 Switchable MW Preselector Bypass
Specifications

This chapter contains specifications for the PS#esgOption 123, Switchable Microwave (MW)
Preselector Bypass. When the preselector is bypassmy performance characteristics of the analyzer
are improved: >3.05 GHz amplitude accuracy, ancehéahd IF amplitude and phase flatness. The
primary performance degradation is that imagesarnenger filtered.




Specifications Guide
Switchable MW Preselector Bypass Specifications

Applicability of Specifications for this option

When the Preselector Bypass option is installedesnadbled, some aspects of the analyzer performance
changes. This chapter shows some of those chaRgesemaining changes are documented in other
chapters.

1.1.17.3 Specifications in other chapters

In chapter 19, 80 MHz Bandwidth Digitizer, the @lling specifications are affected when Option 123
is on (preselector bypassed):

* Frequency Span for Center Frequency > 3.05 GHz
* RF Frequency Response from 3.05 to 50 GHz

« IF Frequency Response

* IF Phase Linearity

e Third Order Intermodulation Distortion, Freq > 3.G5iz
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Switchable MW Preselector Bypass Specifications

Option 123, Switchable MW Preselector Bypass

Frequency

Description

Specifications

Supplemental Information

Frequency Range

E4440A
E4443A
E4445A
E4446A
E4447A
E4448A

3.051t0 26.5 GHz
3.05t06.7 GHz
3.05t0 13.2 GHz
3.05 to 44 GHz
3.05 to 42.98 GHz
3.05 to 50 GHz

Image Responses

Description

Specifications

Supplemental Information

Image Responses
Spacing
Wide IF Path Qption 122)
Spars 36 MHz
Span > 36 MHz
Narrow IF Path
Relative Level

600.0 MHz
644.0 MHz
642.8 MHz

0 dBc (nominal)
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Switchable MW Preselector Bypass Specifications

Amplitude
1.1.18 E4443A, E4445A, E4440A
Description Specifications Suppleme.ntal
Information
Displayed Average Noise Level (DANL)
Input terminated
Sample or Average detector
Averaging type = Log
Normalized to 0 dB input attenuation, 1 Hg
RBW
20 to 30C 0to 553C Typical
Preamp QOption 110) Off or Not Installed
>3.051t0 6.6 GHz —150 dBm —153 dBm
6.6 t0 13.2 GHz —142 dBm —146 dBm
13.2t0 19.2 GHz —137 dBm —140 dBm
19.2 to0 26.5 GHz —131 dBm —134 dBm
Preamp Off Option 110 installed)
Typical
>3.05 t0 6.6 GHz —148 dBm —147 dBm —151 dBm
6.6 t0 13.2 GHz —140 dBm —139 dBm -143 dBm
13.2to 16 GHz —136 dBm —135dBm —140 dBm
16 t0 19.2 GHz —136 dBm —135dBm —139 dBm
19.2 to 26.5 GHz —129 dBm —128 dBm —130 dBm
Preamp On@ption 110) Typical
>3.05 t0 6.6 GHz —161 dBm —159 dBm —162 dBm
6.6 t0 13.2 GHz —152 dBm —150 dBm —155 dBm
13.2to 16 GHz —149 dBm —146 dBm —150 dBm
16 to 19.2 GHz —146 dBm —142dBm —147 dBm
19.2 to 26.5 GHz —138 dBm —135 dBm —140 dBm
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Switchable MW Preselector Bypass Specifications

Description Specifications Supplemental Information
Frequency Response
10 dB input attenuation
Maximum error relative to Typical
reference condition (50 MHz) 20 to 30°C 0 to 55°C (at worst observed frequency)
>3.05 10 6.6 GHz +0.9 dB +1.5dB +0.25dB
6.6 t0 13.2 GHz +1.0dB +2.0dB +0.4 dB
13.2t0 19.2 GHz +1.3dB +2.0dB +0.5dB
19.2 to 26.5 GHz +2.3dB +3.0dB +0.9dB
Additional frequency response See chapter 1, Amplitude Section,
error, FFT mode Frequency Response
Preamp On@ption 110) Nominal
0 dB input attenuation
>3.05t0 6.6 GHz +1.0dB
6.6 t0 13.2 GHz +1.0dB
13.2t0 19.2 GHz +1.0dB
19.2 to 26.5 GHz +1.5dB
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Switchable MW Preselector Bypass Specifications

E4447A, E4446A, E4448A

Supplemental

Description Specifications .
Information
Displayed Average Noise Level (DANL)
Input terminated
Sample or Average detector
Averaging type = Log Typical
Normalized to 0 dB input attenuation, 1 Hz
RBW
20 to 30C 0to 55°C
Preamp QOption 110) Off or Not Installed
>3.051t0 6.6 GHz —-145 dBm -149 dBm -147 dBm
6.6 to 13.2 GHz —145 dBm —144 dBm —149 dBm
13.2t0 19 GHz —-145 dBm -144 dBm -148 dBm
19 to 22.5 GHz —136 dBm —135 dBm —142 dBm
22.51t0 26.8 GHz —133 dBm —132 dBm —137 dBm
26.8t0 31.15 GHz —136 dBm —134 dBm —139 dBm
31.15t0 35 GHz —126 dBm —125 dBm —131 dBm
35 to 38 GHz —126 dBm —125dBm —131 dBm
381041 GHz —126 dBm —125 dBm —131 dBm
41 to 44 GHz -119dBm -117 dBm -123 dBm
44 10 45 GHz —119 dBm —117 dBm —123 dBm
4510 49 GHz —113 dBm —110 dBm —117 dBm
49 to 50 GHz -113 dBm -110dBm -117 dBm
Preamp OnQ@ption 110)
>3.05 t0 6.6 GHz —159 dBm —157 dBm —162 dBm
6.6 t0 13.2 GHz —157 dBm —155 dBm —160 dBm
13.2t0 19 GHz —155 dBm -153 dBm —-158 dBm
19 to 22.5 GHz —146 dBm —144 dBm —150 dBm
22.510 26.8 GHz —142 dBm —140 dBm —145 dBm
26.8 t0 31.15 GHz —141 dBm —140 dBm —142 dBm
31.15to0 35 GHz —132 dBm —130 dBm —133 dBm
35to0 38 GHz —132 dBm —130 dBm —133 dBm
381041 GHz —132 dBm —130 dBm —133 dBm
41 to 44 GHz —123 dBm —120 dBm —127 dBm
44 10 45 GHz —123 dBm —120 dBm —127 dBm
45 t0 49 GHz -112 dBm -110dBm -118 dBm
49 to 50 GHz —112 dBm —110 dBm —118 dBm
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Switchable MW Preselector Bypass Specifications

Description

Specifications

Supplemental Information

Frequency Response
10 dB input attenuation

Maximum error relative to
reference condition (50 MHz)

>3.05t0 6.6 GHz
6.6 to 13.2 GHz
13.210 19.2 GHz
19.2 to 26.8 GHz
26.8 t0 31.15 GHz
31.151t0 41 GHz
41 to 50 GHz

Additional frequency response
error, FFT mode

Preamp OnQ@ption 110)
0 dB input attenuation

>3.051t0 6.6 GHz

6.6 to 13.2 GHz

13.21t0 19.2 GHz

19.2 to 26.8 GHz

26.8 t0 31.15 GHz

31.151t0 41 GHz

41 to 50 GHz

20 to 30°C 0to 55°C
+1.0dB +2.0dB
+1.0dB +3.0dB
+1.3dB +3.0dB
+1.5dB +3.0dB
+1.5dB +3.5dB
+1.5dB +3.0dB
+2.5dB +4.5dB

See chapter 1, Amplitude Section,
Frequency Response

Typical
(at worst observed frequency)

+0.5dB
+0.5dB
+0.5 dB
+0.6 dB
+0.6 dB
+0.7 dB
+1.0dB

Nominal

+2.0dB
+1.5dB
+1.5dB
+2.0dB
+2.0dB
+2.0dB
+2.0dB
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Switchable MW Preselector Bypass Specifications

Dynamic Range

Description

Specifications

Supplemental Information

Second Harmonic Distortion
Source Freq = 1.5 to 13.25 GHz

Third Order
Intermodulation Distortion

3.051t0 6.6 GHz
6.6 to 7.7 GHz
7.7t021.5GHz
21.5t0 26.5 GHz

1 dB Gain Compression Point
(Two-tone)

3.05t0 26.5 GHz

Intercept
+30 dBm (nominal)

Intercept

+23 dBm (nominal)
+16 dBm (nominal)
+20 dBm (hominal)
+23 dBm (nominal)

Power at mixer®
+8 dBm (nominal)

a. Mixer level = Input Level — Input Attenuation
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21 Y-axis Video Output

This chapter contains specifications for the PSAeSgOption 124, Y-Axis Video Output.




Specifications Guide
Y-axis Video Output

Applicability of Specifications for this option

When the Y-axis Video Output option is installedi@mabled, it does not affect any other
specifications.

Option 124,Y-Axis Video Output

Operating Conditions

Description Specifications Supplemental Information

Operating Conditions

Display Scale Types All (Log and Lin) Lin is lineiar voltage
Log Scales All (0.1 to 20 dB/div)
Modes Spectrum Analyzer only
FFT & Sweep FFTs may not be on. Select
swept mode zero span
Gating Gating must be off
Option 122 80 MHz Bandwidth Option 122 must be absent or
Digitizer disabled by setting the IF Path
Narrow
Output Signal
Description Specifications Supplemental Information
Output Signal

Replication of the RF Input Signal
envelope, as scaled by the display,
settings
Differences between display effects and
video output

Detectors other than Average The output signalesgnts the
input envelope excluding
display detection

Average Detector The effect of average detectjoNominal bandwidth:
in smoothing the displayed tra| Nboints -1
is approximated by the LPFBW = _Npoints—1
application of a low-pass filter SweepTime T
Trace Averaging Trace averaging affects the

displayed signal but does not
affect the video output
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Y-axis Video Output

Amplitude

Description

Specifications

Supplemental Information

Amplitude Range

Minimum

Maximum
Overrange

Output Scaling

Offset
Gain accuracy

Output Impedance

Bottom of screen
Top of Screen + Overrange

0 to 1.0 V open circuit,
representing bottom to top of
screen

Range of represented signals

Smaller of 2 dB or 1 division,
(nominal)

+1 % of full scale (nominal)

+1 % of output voltage
(nominal)

140Q (nominal)

Delay

Description

Specifications

Supplemental Information

(@)

Delay from signal at RF Input to Vide
Output

1.67ps + 2.56/RBW + 0.159/VBW
(nominal)

a. The errors in the output can be described agtodind gain errors. An offset error is a constamtr, expressed as a fraction of
the full-scale output voltage. The gain error isportional to the output voltage. Here’'s an examphe reference level is —10
dBm, the scale is log, and the scale is 5 dB/dvisiTherefore, the top of the display is —10 dBnd the bottom is —60 dBm.
Ideally, a =60 dBm signal gives 0 V at the outjuntl —10 dBm at the input gives 1 V at the outphe maximum error with a —
60 dBm input signal is the offset erratl, % of full scale, o&10 mV; the gain accuracy does not apply becausettmit is
nominally at 0 V. If the input signal is —20 dBrhgtnominal output is 0.8 V. In this case, theranoffset error£10 mV) plus a
gain error £1 % of 0.8 V, ort8 mV), for a total error o£18 mV.
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Continuity and Compatibility

Description

Specifications

Supplemental Information

Output Tracks Video Level
During sweep
Between sweeps

External trigger, no trigger
HP 8566/7/8 Compatibility
Continuous output

Output impedance

Gain calibration

RF Signal to Video Output Delay

yes

See supplemental
information

yes

Except band breaks in swept spans

Before sweep interruptich
Alignments®
Quick cals® ¢

Recorder output labeled “Video”
Alignment differenées
Two variahts

LL and UR not supportéd

See footrilote

a. There is an interruption in the tracking of tiseo output before each sweep. During this infgram, the video output holds
instead of tracks for a time period given by apprately 1.8/RBW.

b. There is an interruption in the tracking of thdeo output during alignments. During this intgtion, the video output holds
instead of tracking the envelope of the RF inpghal. Alignments may be set to Off or Alert to peat/their interrupting video

output tracking.

c. Frequent “quick cals” can also set the vide@outo hold between sweeps. These alignments aklut are not disabled by

turning Alignments to Off or Alert.

d. If video output interruptions for “quick calsteaunacceptable, setting the analyzer to Exterrigg@r without a trigger present
can prevent these from occurring, but will previieire being any on-screen updating. Video outpalwsys active even if the

analyzer is not sweeping.

e. The HP 8566 family did not have alignments ameriuptions that interrupted video outputs, asudised above.

f. Early HP 8566-family spectrum analyzers had @ @4utput impedance; later ones had @0

g. The HP 8566 family had LL (lower left) and URbfaer right) controls that could be used to calibtae levels from the video
output circuit. These controls are not availabl®ption 124.

h. The delay between the RF input and video owhatvn above is much higher than the delay in the85#6 family spectrum

analyzers. The latter has a delay of approxim&iéd$4/RBW + 0.159/VBW.
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22 WLAN

This chapter contains specifications for the PS#esgOption 217, WLAN measurement personality.
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WLAN

OFDM Analysis (802.11a, 802.11g OFDM)

Frequency

Description

Specification

Supplemental Information

Frequency Range
E4443A
E4445A
E4440A

Frequency Span
(analysis bandwidth)

with Option 122
with Option 140
Frequency Setting

36 MHz to 6.7 GHz
36 MHz to 13.2 GHz
36 MHz to 26.5 GHz

10 Hz to 80 MHz
10 Hz to 40 MHz

center frequency
channel number

Amplitude

Description Specification Supplemental Information

Amplitude Range
E4443A, E4445AE4440A -50 dBm to +11 dBm (nominal)

(depends on input attenuation and IF gain settings)
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Signal Acquisition

Description

Specification

Supplemental Information

Supported Standards
Modulation Formats

Capture length (20 MHz span)
Result length

Triggering

Measurement region

802.11a, 802.11g OFDM
BPSK, QPSK, 16QAM, 64QA
5.12 seconds
auto detect or adjustable
free-run/video/external frame
Length and offset adjustable

within result length

M(auto detect or manual override

Singlecontinuous

Display Formats

Description

Specification

Supplemental Information

Demodulation results

Numeric Results

Spectrum

CCDF

1/Q constellation
Error vector
RMS Error vector

Transmit power

EVM

1Q offset

Gain imbalance
Quadrature error
Center frequency error
Symbol clock error
Demod bits

Spectrum emission mask
Spectrum flatness
Spectrum FFT

Graph
Average power
Peak power

Time, spectrum
Time, spectrum

average, peak
average, max
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WLAN

Adjustable Parameters

Description

Specification

Supplemental
Information

Data Format

Single Button Presets

Sub-carrier spacing
Pilot tracking

Equalizer training

802.11a, 802.11g OFDM

802.11a,
802.11g ERP-OFDM,
802.11g DSSS-OFDM

312.5 kHz
Phase, amplitude, timing

channel estimation sequence,

channel estimation sequence and data

user settable

Accuracy

Description

Specification

Supplemental Information

Absolute Amplitude accuracy

WLAN measurement personality mode

Center frequency = 2.442 GHz +1.48 dB
Center frequency = 5.240 GHz +1.78 dB
Spectrum analysis mode +0.86 dB
Center frequency = 2.442 GHz
Center frequency = 5.240 GHz +1.19dB
Relative power accuracy +0.30 dB

+0.74 dB (span = 40 MHz)

+0.71 dB (span = 40 MHz,
microwave preselector off)

+0.17dB

+ 0.26 dB (microwave preselector
off)?

a. Option 123 is required.

292

Chapter 22



Description

Specification

Supplemental Information

Modulation Accuracy
Residual EVM (20 averages)

802.119g signal, 54 Mbps data rate, payload
data = PN9 sequence

Equalizer training = channel estimation
sequence and data

Equalizer training = channel estimation
sequence

Spectral flatness uncertainty
Center frequency leakage

Frequency lock range

Frequency Accuracy
Transmit center frequency accuracy
Symbol clock frequency readout error

<-48 dB (0.40 %) (nominal)

<-45 dB (0.56 %) (nominal)

+ 0.75 dB (nominal)
<-48 dB (nominal)

+/-625kHz
(+/-2x sub-carrier spacing)

+/-5 Hz (nominal)
< 0.9 ppmgimal)
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DSSS/CCK/PBSS Analysis (802.11b, 802.11g)

Frequency

Description

Specification

Supplemental Information

Frequency Range
E4443A
E4445A
E4440A

Frequency Span (analysis bandwidth)
with Option 122
with Option 140

36 MHz to 6.7 GHz
36 MHz to 13.2 GHz
36 MHz to 26.5 GHz

10 Hz to 80 MHz
10 Hz to 40 MHz

Frequency Setting
center frequency
channel number
Amplitude
Description Specification Supplemental Information

Amplitude Range
E4443A, E4445AE4440A

-50 dBmto +11 dBm (nominal)

(depends on input attenuation and IF
gain settings)
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Signal Acquisition

Description Specification Supplemental
Information
Supported Standards 802.11b, 802.11g DSSS/CCK/PBCC
Modulation Formats Barkerl, Barker2, CCK5.5, CCK11, (auto detect or manua|
PBCCS5.5, PBCC11, PBCC22, PBCC33 | override)
Preamble Auto detect (short, long)
Capture Length (22 MHz span) 4.65 seconds
Result length auto detect or adjustable
Triggering free-run/video/external frame
Measurement region Length and offset adjustable within resul
length

Display Formats

Description Specification Supplemental Information

Demodulation Results
I/Q constellation

Error vector Time

Numeric Results
Transmit power Average, peak
EVM, 100-chip peak EVM Average, max
Magnitude error Average, max
Phase error Average, max
IQ offset

Gain imbalance
Quadrature error
Center frequency error
Chip clock error
Demod bits

Spectrum
Spectrum emission mask
Spectrum flatness
Power-on ramp time
Power-down ramp time
CCDF
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Adjustable Parameters

Description

Specification

Supplemental
Information

Data Format 802.11b including optional short preamble and ozt
PBCC modes, 802.119 including PBCC22 and
PBCC33 modes

Single Button Presets 802.11b DSSS/CCK/PBCC,
802.11g ERP-DSSS/CCK,
802.11g ERP-PBCC

Tracking Phase
Equalizer On/Off
Equalizer Filter Length 3-99 chips
Descrambler Mode On/Off, preamble only, preambéader only
Accuracy
Description Specification Supplemental Information
Absolute Amplitude accuracy
WLAN measurement personality mode
Center frequency = 2.442 GHz +1.48 dB +0.74 dB (span = 40 MHz)
Spectrum analysis mode
Center frequency = 2.442 GHz +0.86 dB +0.17 dB
Relative Power Accuracy +0.30dB

Modulation Accuracy

Residual EVM (10 averages, ref filter =
transmit filter)

Data rate = 11 Mbps, payload data =
PN9 sequence

Equalizer on
Equalizer off

< 0.4% (48 dB) (nominal)
< 1.0 % €40 dB) (nominal)
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Description

Specification

Supplemental Information

Frequency Lock Range

Frequency Accuracy
Transmit Center Frequency Accuracy
Chip clock frequency readout error

Transmit RF carrier suppression (center
frequency leakage)

Transmit power up ramp time resolution
error

Transmit power down ramp time
resolution error

+ 2.5MHz (nominal)
+ 5 Hz (nominal)

< 6 % (nominal)

<-41 dB (nominal)

< 1.6pus (hominal)

< 1.6us (nominal)
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WLAN

Conformance for 802.11a and 802.11g ERP-OFDM/DSSS-O FDM Standard

Section Test Name PICS Item Test Limit Link to Option 217 Specifications
17.3. Specification
9.1 Transmit power OF4.1 Center freq Maximum Tx power Amp accuracy Hard
(OF4.1.1 -
OF4.1.3) 5.15-5.25GHz  40mW (2.5mW/MHz)
5.25-5.35GHz ~ 200mW (12.5mW/MHz)
5.725-5.825 GHz 800 mW (50 mW/MHz)
92 Transmit spectrum | OF4.2 -0 dBr <18 MHz BW (+ 9 M offset) Dynamic range Hard (or N/A)
mask
-20 dBr at + 11 M offset Relative accuracy
-28 dBr at + 20 M offset
-40 dBr at + 30 M offset
Note: dBr (relative to max PSD of signal)
9.3 | Transmit spurious OF4.3 Conformance to nationallegpns Not in option 217. N/A
Use Power Suite
spurious function
9.4 | Transmit center OF4.4 + 20 ppm for 802.11a Freq error Nominal
frequency tolerance
+ 25 ppm for 802.11g
CF = 5.180GHz, + 103.6 kHz (11a)
CF = 2.412GHz, + 60.3 kHz (119)
9.5 | Symbol clock OF4.5 + 20 ppm for 802.11a (+ 5 kHz) Symbol clock error Nominal
frequency tolerance
+ 25 ppm for 802.119 (+ 6.25 kHz)
Symbol rate = 250Msym/s
9.6.1 | Transmit center OF4.6.1 < -15 dB relative to overall Tx power I@set Nominal
frequency leakage
9.6.2 | Transmit spectral OF4.6.2 + 2 dB for + 16 sub-carriers and within-42/ | Relative accuracy Nominal
flatness dB for all sub-carriers.
9.6.3 | Transmit OF4.6.3 - Data Rate (Mbps) RMS EVM (dB) Residual EVM Nominal
constellation error | OF4.6.10
(EVM) 6 -5 EVM accuracy
9 -8
12 -10
18 -13
24 -16
36 -19
48 -22
54 -25
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Conformance for 802.11b and 802.11g ERP-DSSS/CCK/PB CC Standard

Section Test Name PICS Item Test Limit Link to Option 217 Specifications
18.4. Spec.
7.1 | Transmit power HRDS14, <1000 mW Amp accuracy Hard
HRDS21
7.2 | Transmit power HRDS14, Power control provided for Tx power > N/A N/A
control HRDS21 100 mW
7.3 | Transmit spectrum HRDS22 -0 dBr < 22MHz BW (= 11M offset) Dynamic range Hard (or N/A)
mask
-30 dBr from = 11M to + 22M offset Relative accuracy
-50 dBr at + 22M offset
Note: dBr (relative to max PSD of
signal)
7.4 | Transmit center HRDS23 + 25 ppm Freq error Nominal
frequency tolerance
CF = 2.412GHz, + 60.3 kHz
7.5 | Chip clock frequency | HRDS24 + 25 ppm (+ 275 Hz) Chip clock error Nominal
tolerance
Chip rate = 11Mcps
7.6 | Transmit power-on HRDS25, Power-on ramp: Time resolution Nominal
and power-off ramp | HRDS26
<=2 us for 10% to 90% of max power Time accuracy
Power-down ramp:
<=2 us for 90% to 10% of max power
7.6 | RF carrier HRDS27 < -15 dB relative to peak PSD 1Q offset Nwah
suppression
7.7 | Transmit modulation | HRDS28 802.11b 1000-chip Peak EVM < 0.35 Residual EVM Nominal

accuracy

EVM (RMS) < 0.16

EVM accuracy
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23 External Source Control

This chapter contains specifications for the PS#esgOption 215, External Source Control.
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External Source Control

Option 215 External Source Control

Description Specification Supplemental Information

Frequency
Operating range 3 Hz to 50 GHz PSA frequency bands

Band 0: 3 Hz to 3.05 GHz
Band 1: 2.85t0 6.6 GHz
Band 2: 6.2 to 13.2 GHz
Band 3: 12.8 to 19.2 GHz
Band 4: 18.7 to 26.8 GHz
Band 5: 26.4 to 31.15 GHz
Band 6: 31.0 to 50 GHz
Span Limitations

Span limitations due to source range See noté
Span limitations due to analyzer band See noté
crossing
Offset Sweep
Sweep offset setting range Limited by the sourwk $A
operating range
Sweep offset setting resolution 1Hz
Harmonic Sweep
Harmonic sweep setting range N=0.1to 16
Sweep Direction d Normal, Reversed

a. The available span will be limited by the regment that the start and stop frequencies be anégmacing inside of the source
range limitations. A point-spacing is given by Bgan divided by (Points - 1) where Points is thealper of sweep points. For
example: Span = 100 MHz, Points = 101, point-sgagn MHz. A source with a 0.1 MHz to 4 GHz ramgeild only support
start frequencies of 1.1 MHz or more, and stopdesgies of 3.999 GHz or less.

b. The available span will be limited by the requient that the start and stop frequencies be witlérsame harmonic mixing
band of the spectrum analyzer. As shown in theetabPSA frequency bands, for frequencies up ttid@&GHz, a span of 200
MHz or less is always possible without changingii@ric mixing bands. Wider spans are available atrfrequencies,
including as an example from near 0 Hz to 3.05 Gianother example from 2.85 to 6.6 GHz.

c. Limited by the frequency range of the sourckda@ontrolled.

d. The analyzer always sweeps in a positive doacthut the source may be configured to sweeperfiposite direction. This can
be useful for analyzing negative mixing products imixer under test, for example.
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External Source Control

Description Specification Supplemental Information
Dynamic Range Dynamic Range =10 dBm -DANL
—-10xlog(RBW)?

PSA span PSA RBW
1 MHz 2 kHz 108.9 dB
10 MHz 6.8 kHz 103.6 dB
100 MHz 20 kHz 98.9dB
1000 MHz 68 kHz 93.6 dB
Amplitude Accuracy Multiple contributors”

10 MHz to 3 GHz, Input terminated, sample
detector, average type = log, 20 °C to 30(°C

Linearity

Source and Analyzer Flatness
YTF Instability ®

VSWR effectd

o

The dynamic range is given by this computatidi@ dBm — DANL-10xlog(RBW) where DANL is the displayed average noise
level specification, normalized to 1 Hz RBW, and RBW used in the measurement is in hertz unite.dymamic range can be
increased by reducing the RBW at the expense oéased sweep time. The sweep time increase wappeoximately 3.2 times
Span divided by RBW2. The sweep time may not ex@8&8 s, which means the RBW cannot be less theaadbare root of
span divided by 625 s.

. The following footnotes discuss the biggest dbators to amplitude accuracy.

One amplitude accuracy contributor is the liftgavith which amplitude levels are detected by B®A. This is called "scale
fidelity" by most spectrum analyzer users, and ‘ayit amplitude accuracy" by most network analyzerst This small term is
documented in the Amplitude section of the Speaftitns Guide. It is negligibly small in most cases.

The amplitude accuracy versus frequency in thhece and the analyzer can contribute to amplierdars. This error source is
eliminated when using normalization in low bandd@®.05 GHz). In high band, unless the preseldnypass option is installed
and used, the gain instability of the YIG-tunedfitter in the PSA keeps normalization errors nortiina the 0.25 to 0.5 dB
range.

In the worst case, the center frequency of @& tined prefilter can vary enough to cause vebstantial errors, much higher
than the nominal 0.25 to 0.5 dB nominal errorsubsed in the previous footnote. In this case, ar @stter of good practice,
the prefilter should be centered. See the usermiaidor instructions on centering the preselector.

VSWR interaction effects, caused by RF refletsicdlue to mismatches in impedance, are usuallgdgh@nant error source.
These reflections can be minimized by using 10 dBiore attenuation in the PSA, and using well-madichttenuators in the
measurement configuration.
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Description Specification Supplemental Information

-30 dB to +30 dB | Relative to the original power leve|

Power sweep range
and limited by the source to be

controlled
Description Specification Supplemental Information
Measurement Time Nominal®
RBW setting of the PSA determined by the
default forOption 215 ESG or PSG&
101 Sweep points 29s
601 Sweep points 95s
Description Specification Supplemental Information

Supported External Sources

Agilent PSG Models: E8257D, E8267D
(firmware C.04.04 or later)
E8247C, E8257C, E8267C
(firmware C.03.78 or later)

Agilent ESG Models: E4438C (firmware
C.03.73 or later)

a. These measurement times were observed withneofd®0 MHz and the automatically selected settihBBW, which is 20
kHz. The measurement times will not change sigaifity with span when the RBW is automatically sedclf the RBW is
decreased, the measurement time will go up by xjipetely 3.2 times Span divided by REW

b. Based on ESG firmware version C.03.72 or PS@ware version C.04.04.
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Specifications Guide
Measuring Receiver Personality

Additional Definitions and Requirements

This chapter contains specifications and suppleah@mformation for the N5531S measuring receiver
system (comprised of a PSA spectrum analyzer wittiod 233, a P-Series, or an EPM/EPM-P Séries
power meter, and an N5532A sensor module).

Available for all PSA models: E4443A/45A/40A/47A/46A/48A.

‘The following conditions must be met for the analyzer to meet the specifications included
in this chapter.

PSA Conditions Required to Meet Specifications

The system components are within their calibratipeie.

RF Tuned Level using the “High Accuracy Mode”

Under auto couple control, except that Auto SweiepeT= Accy.

For center frequencies < 20 MHz, DC coupling agplie

At least 2 hours of storage or operation at theaipey temperature of 20 to 30 °C.

The PSA has been turned on at least 30 minutesAwiitr Align On selected or iAuto
Align Off is selectedAlign All Now must be run:

— Within the last 24 hours, and
— Any time the ambient temperature changes more 3tf&) and
— After the analyzer has been at operating tempexatileast 2 hours.

For analog modulation measurements, a direct coiondoetween the PSA and the device
under test (DUT) is required to achieve the bedbpmance and meet the specifications for all
test frequencies.

The following options are required as stated ingbecifications.

- Option 123 microwave pre-selector bypass must &talied to meet TRFL specifications
above 3 GHz.

— Option 107 (Audio input 100<K) is required with option 233 (Built-in measurireceiver
personality) for the audio analysis.

— Option 1DS (pre-amplifier below 3GHz) or option 1(fde-amplifier up to 50GHz) is
needed to achieve better sensitivity as indicaigde specifications guide.

— Option 23A is required for the Auto Carrier Freqogfiriggering.
— Option 23B is required for the CCITT audio filter.

a. For the EPM/EPM-P Series power meter to work wie N5531S measuring receiver, a LAN/GPIB gateiwagquired.
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Frequency Modulation

Description

Specification

Supplemental Information

Input Power Range

Operating Rate Range *°
100 kHz< fo < 10 MHz
10 MHz< f, < 50 GHz

Peak Frequency Deviations

100 kHz <f. < 10 MHz
10 MHz <f. <50 GHz

a

FM Deviation Accuracy °

Frequency| Modulation Peak B°
Range Rate Deviation

250 kHzto | 20 Hz to 200 Hzto| >0.2
10 MHz 10 kHz 40kHz | 5415
10 MHz to 50 Hz to 250 Hzto| >0.2
6.6 GHz | 200kHz | 400KHZ | 445
6.6 to 50 Hz to 250 Hzto| >0.2
13.2GHz | 200kHz | 400kHz | . g
13.2to 50 Hz to 250 Hzto| >0.2
31.15GHz | 500 kHz 400kHz | | 46
31.15to 50 Hz to 250 Hzto| >0.2
50 GHz 200 kHz 400 kHz 532

-18 to +30 dBm

20 Hz to 10 kHz
50 Hz to 200 kHz

40 kHz maximum
400 kHz maximun

+1.5% of reading
+1% of reading
1+1.5% of reading
+1% of reading
+2.5% of reading
+1% of reading
+3.8% of reading
+1% of reading
+8.5% of reading

Peak Deviation = IFBW/2
—Modulation Rate.
L IFBWnax = 5 MHz in “Auto”

mode; IFBW, .= 10 MHz in
“Manual” mode

+1% of reading

a. The modulation rates and the peak deviationighieasystem is capable of measuring are goverpeldebinstrument’s IFBW
(Information Bandwidth) setting. Their relationghs described by the equation: Peak deviatiomgn= IFBW/2-modulation

rate.

b. When the carrier frequencyi$ less than 10 MHz, to avoid the 0 Hz frequencgpvaround, the:fand IFBW must be chosen to

satisfy [£-(IFBW/2)] >100 kHz.

c. Pisthe ratio of frequency deviation to modulatrate (deviation/rate)
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Description Specification Supplemental Information
Modulation Distortion Floor See Modulation Distortionopage
315.

AM Rejection (50 Hz to 3 kHz BW)

Frequency| Modulation Rates  AM Depths
Range

150 kHz to 3 400 Hz or < 50% <10 Hz peak
GHz 1 kHz deviation
3to 400 Hz or < 50% <10 Hz
6.6 GHz 1 kHz
6.6 to 400 Hz or < 50% <20 Hz
13.2 GHz 1 kHz
13.2 to 400 Hz or < 50% <40 Hz
26.5 GHz 1 kHz
26.5t0 400 Hz or < 50% <75Hz
50 GHz 1 kHz

Description Specification Supplemental Information

Residual FM (50 Hz to 3 kHz BW)
RF Frequency

100 kHz to 6.6 GHz < 1.5 Hz (rms)
6.6 t0 13.2 GHz < 3 Hz (rms)
13.2t0 31.15 GHz <6 Hz (rms)
31.15to 50 GHz <12 Hz (rms)
Detectors Available: +peak;-peak, peak/2
peak hold, rms
Auto Carrier Frequency Triggering Free run, Video, | Requires Option 23A
RF Burst,
External (Front
or Rear)
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Amplitude Modulation

Description

Specification

Supplemental Information

Input Power Range
Operating Rate Range *°
100 kHz< fo < 10 MHz
10 MHz< f, < 50 GHz

-18 to +30 dBm

20 Hz to 10 kHz
50 Hz to 100 kHz

Description

Specification

Supplemental Information

Depth Range

510 99%

AM Depth Accuracy °

Frequency Modulation Depths
Range Rate

100 kHz to 1 50 Hz to 5 to 99% +0.75% of reading
MHz 10 kHz
10 MHz to 50 Hz to 20 t0 99% | £0.5% of reading
3 GHz 100 kHz 51t020% | +2.5% of reading
3to 50 Hz to 2010 99% | £1.5% of reading
26.5 GHz 100 kHz 51t020% | +4.5% of reading
26.5to 50 Hz to 2010 99% | £1.9% of reading
31.15GHz 100 kHz 510 20% +6.8% of reading
31.15to 50 Hz to 20t0 99% | +6% of reading
50 GHz 100 kHz 5 to 20% +26% of reading

Capable of measuring AM depth
range of 0 to 99%.

a. When the carrier frequencyis$ less than 10 MHz, to avoid the 0 Hz frequencgpwraround, the.fand IFBW must be chosen to
satisfy [£-(IFBW)/2] >100 kHz.

b. For peak measurement only: AM accuracy may feet#d by distortion generated by the measuringivec. In the worst case
this distortion can decrease accuracy by 0.1%adfing for each 0.1% of distortion.
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Modulation Distortion Floor

Description Specification Supplemental Information
Flatness *
Frequency Modulation | Depths
Range Rate

10 MHz to 90 Hz to 10 5to 99% +0.30% of reading

3 GHz kHz

3to 90 Hz to 10 5to 99% +0.40% of reading

26.5 GHz kHz

26.5t0 90 Hz to 10 5 to 99% +0.60% of reading

50 GHz kHz

See Modulation Distortion on
page 315 page .

Description

Specification

Supplemental Information

FM Rejection (50 Hz to 3 kHz BW)

Frequency | Modulation Peak FM
Range Rate Deviations
250 kHz to 1¢ 400 Hz or <5 kHz
MHz 1 kHz
10 MHz to 400 Hz or <50 kHz
50.0 GHz 1 kHz

Detectors

Residual AM (50 Hz to 3 kHz BW)

Auto Carrier Frequency Triggering

< 0.14% AM depth

< 0.36% AM depth

<0.01% (rms)©

Free run, Video, RF Burg

External (Front or Rear)

Available: +peak;-peak, peak/2
peak hold, rms

Requires Option 23A

a. Flatness is the relative variation in indicaAdd depth versus rate for a constant carrier freqyemd depth.

b. Preamp must be on to meet this specificatiofiréajuency range of 26.5 to 50 GHz.

c. Follow this procedure to verify this specificati Input a clean CW signal (0 dBm) from a sigralrse (Recommended source
is Agilent E8257D with option UNR or UNX) to the amuring receiver; Lock the signal source 10 MHem&fice to the PSA 10
MHz reference output; Select “AM Depth”on measuniageiver; Manually tune the frequency to the irgighal; Set the PSA
parameters as follows, (1) IF BW =6 kHz, (2) Dé&tetype = RMS, (3) High Pass Filter = 50 Hz, (4w.Pass Filter = 3 kHz,
(5) Set “RF Input Ranging” to “Man”, and decrealse input attenuation at 2 dB/step until “SigHi” reage appears, and then
back off 2 dB for the “SigHi” message to disappe@ption 123 (Preselector bypass) must be installebpreselector is set to
OFF to meet specifications above 3 GHz.
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Phase Modulation

Description

Specification

Supplemental Information

Input Power Range

Operating Rate Range

100 kHzs f, < 50 GHz

Maximum Peak Phase Deviation
fe <10 MHz

fe= 10 MHz

-18 to +30 dBm
200Hz to 20 kHz
450 radian%

12,499 radian8
24,999 radian8

In “Auto” mode
In “Manual” mode

a. When the carrier frequencyis$ less than 10 MHz, to avoid the 0 Hz frequencgpraround, the.fand IFBW must be chosen to
satisfy [ & (IFBW)/2] >100 kHz. The specification of 450 rads applies for.E 200 kHz, IFBW = 200 kHz, and a modulation
rate of 200 Hz. The specification for maximum peakse deviation will linearly improve as the alemMFBW increase. As f
increases, the IFBW can increase up to the maxiallowed IFBW in “Auto” or “Manual” modes.

b. When the carrier frequencyfis equal to or greater than 10 MHz, the maximwakpdeviation that the instrument is capable of

measuring depends on the IFBW setting and the mtidolrate of the signal-under-test. The relatigm$s described by the

equation:

Max peak deviation (in radians) = [I[FBWK&odulation rate in Hz)} 1.

The maximum IFBWised in “Auto” mode is $10° Hz, therefore, Max peak deviation (in radians2:=5¢10%modulation rate in
Hz) - 1. In “Manual’ mode, the maximum IFBW%n be set to IMHz, hence, Max peak deviation (in radians) =

(5x10%modulation rate in HzY 1.
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Description

Specification

Supplemental Information

®M Accuracy
Frequency range

100 kHz to 6.6 GHz

6.6 10 13.2 GHz

13.2 t0 26.5 GHz

26.510 31.5 GHz

31.5to0 50 GHz

Modulation Distortion
Floor

Deviations

> 0.7 rad
>0.3rad

> 2.0 rad
> 0.6 rad

> 4.0 rad
>1.2rad
> 4.0 rad
> 1.3 rad
> 8.0 rad
> 2.4 rad

+1% of reading
+3% of reading
+1% of reading
+3% of reading
+1% of reading
+3% of reading
+1% of reading
+3% of reading
+1% of reading
+3% of reading

See Modulation Distortion on
page 315.
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Description

Specification

Supplemental Information

AM Rejection (50 Hz to 3 kHz BW)
For 50% AM at 1 kHz rate
Residual PM (50 Hz to 3 kHz BW)
Frequency range

100 kHz to 6.6 GHz

6.6 t0 13.2 GHz

13.2t0 31.15 GHz

31.15to 50 GHz

Detectors

Auto Carrier Frequency Triggering

< 0.03 rad (peak)

< 0.0017 rad (rms)
< 0.0033 rad (rms)
< 0.0066 rad (rms)
< 0.0130 rad (rms)

Free run, Video, RF

Burst, External (Front

or Rear)

Available: +peak;-peak, peak/2
peak hold, rms

Requires Option 23A
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a

Modulation Rate

Description Specification Supplemental Information
Frequency Range (for demodulated
signals)
AM
100 kHz< fo < 10 MHz 20 Hz to 10 kHz
10 MHz< f. < 50 GHz 20 Hz to 100 kHz
FM
100 kHz< fo < 10 MHz 20 Hz to 10 kHz
10 MHz< f, < 50 GHz 20 Hz to 200 kHz
oM
100 kHz< f. < 10 MHz 20 Hz to 10 kHz
10 MHz< f. < 50 GHz 20 Hz to 200 kHz

Modulation Rate Accuracy
Modulation (peak)

AMP
Depth= 20%, Rate< 100 kHz +(0.06 Hz + Modulation
Ratex Internal Referencd
Accuracyy
FM
B%>0.01, Rates 200 kHz +(0.06 Hz + Modulation
Ratex Internal Referencd
Accuracyy
oM
B?>0.01, Rates 20 kHz +(0.06 Hz + Modulation
Ratex Internal Reference
Accuracyy
Displayed Resolution 1 MHz
Measurement Rate 2 readings/second

a. With 20 Hz high pass filter

b. Follow this procedure to verify this specificati Set an input signal at -10 dBm with 50% AM.t ®e PSA as follows: (1)
Auto Input Range, (2) Auto IF BW, (3) LP to be geathan the modulation rate, (4) HP=300 Hz or teas the modulation
rate, (5) Average = 5 Repeat.

c. Refer to the “Internal Time Base Reference”isedh the PSA specification guide for the “InterfRaeference Accuracy”.

d. Bis the ratio of frequency deviation to modulatrate (deviation/rate).
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Modulation Distortion

Description Specification Supplemental Information
Modulation Rate 200 Hz to 300 kHz Using 50 Hz HP filter
Display Range 0.01% to 100%
(-80 to 0 dB)
Displayed Resolution 0.01% (0.01 dB)
Accuracy ° +1 dB of reading
Sensitivity
Modulation See Residual Noise and

Distortion section below for
minimum modulation levels.

Description Specification Supplemental Information

Residual Noise and Distortion

AM
Frequency Modulation Depths
Range Rate
1to 10 MHz 400 Hzorl | > 1% <0.8% HP =50 Hz, LP = 3 kHz
kHz > 3% <0.3%
10 MHz to 400Hzorl | > 1% < 1.0%
26.5 GHz kHz > 3% < 0.4%
26.5 to 50 GHz 400Hzorl| > 1% <0.8%
kHz > 3% < 0.3%

a. Measured distortion must be greater than 3%hfoaccuracy specification to apply. For distoritess than 3 %, the noise floor
of the analyzer will begin to affect the accuraéyh® measurement.
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Description Specification Supplemental Information
oM
Frequency Modulation | Deviation
Range Rate
1 MHz to 400 Hz 1.0to 3.0 rad <0.3% HP =300 Hz, LP = 3 kHz
6.6 GHz > 3.0 rad <0.1%
1 kHz 0.4to1.2rad <0.3%
>1.2 rad <0.1%
6.6 to 13.2 GHz | 400 Hz 20to <0.3%
< 6.0 rad
> 6.0 rad <0.1%
1 kHz 0.8to <0.3%
<2.2rad
>2.2 rad <0.1%
13.2 to 31.15 GHz 400 Hz 4.0to<10.0rad <0.3%
> 10.0 rad <0.1%
1 kHz l.2to<4.5rad <0.3%
> 4.5 rad <0.1%
400 Hz 8.0to < 16.0 rad <0.3%
31.15to 50 GHz > 16.0 rad <0.1%
3.0to < 8.2 rad <0.3%
1 kHz > 8.2 rad <0.1%
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Description Specification Supplemental Information
FM
Frequency Modulation Deviation
Range Rate
1 MHz to 400 Hz 600 Hz to <0.3% HP =300 Hz, LP = 3 kHz
6.6 GHz 2.0 kHz
> 2.0 kHz <0.1%
1 kHz 400to 1.2 kHz <0.3%
>1.2 kHz <0.1%
6.6 to 400 Hz 1.4t0 3.5 kHz <0.3%
13.2 GHz
> 3.5 kHz <0.1%
1 kHz 800 Hz to <0.3%
2.5kHz
2 2.5 kHz <0.1%
13.2to 400 Hz 2.51t0 7.0 kHz <0.3%
31.15 GHz
> 7.0 kHz <0.1%
1 kHz 1.6 t0 5.0 kHz <0.3%
>5.0 kHz <0.1%
31.15to 400 Hz 5.0t0 13.0 kHz <0.3%
50 GHz
> 13.0 kHz <0.1%
1 kHz 3.2t0 9.5 kHz <0.3%
2 9.5 kHz <0.1%
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Modulation SINAD

Description

Specification

Supplemental Information

Modulation Rate
Display Range
Displayed Resolution

Accuracy °

200 Hz to 300 kHz
0.00 to 80 dB
0.01dB

+1 dB of reading

Using 50 Hz HP filter

a. Measured distortion must be greater than 3%hfoaccuracy specification to apply. For distorsitess than 3%, the noise floor
of the analyzer will begin to affect the accuraéyh® measurement.
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Description

Specification

Supplemental Information

Residual Noise and Distortion

AM
Frequency Modulation Depths
Range Rate
1lto 400Hzorl | >1% 42.50 dB
10 MHz kHz > 3% 52.04 dB
10 MHz to 26.1 400Hzorl | > 1% 40.00 dB
GHz kHz > 3% 49.12 dB
26.5t0 400Hzorl | >1% 41.94 dB
50 GHz kHz > 3% 50.46 dB
oM
Frequency Modulation Deviation
Range Rate

1 MHz to 6.6 400 Hz 1.0to 3.0 rad 50.46 dB
GHz >3.0 rad 60.00 dB
1 kHz 0.4to1.2rad 50.46 dB

>1.2 rad 60.00 dB
6.6 to 13.2 GHZ 400 Hz 20to<6.0rad| 50.46dB
> 6.0 rad 60.00 dB
1 kHz 0.8to<2.2rad| 50.46 dB

>2.2rad 60.00 dB

13.2t0 31.15 400 Hz 4.0to < 10.0 rad 50.46 dB
GHz >10.0 rad 60.00 dB
1 kHz l2to<4.5rad] 50.46 dB

>4.5 rad 60.00 dB

400 Hz 8.0 to < 16.0 raf 50.46 dB

31.15to 50 GHz >16.0 rad 60.00 dB
3.0to<8.2rad| 50.46 dB

1 kHz = 8.2 rad 60.00 dB

HP =50 Hz, LP = 3 kHz

HP =300 Hz, LP = 3 kHz
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Description Specification Supplemental Information
FM
Frequency Modulation Deviation
Range Rate
1 MHz to 400 Hz 600 Hz to 2.0 kHz 50.46 dB HP =300 Hz, LP = 3 kHz
6.6 GHz
> 2.0 kHz 60.00 dB
1 kHz 400 to 1.2 kHz 50.46 dB
> 1.2 kHz 60.00 dB
6.6 to 400 Hz 1.4to 3.5 kHz 50.46 dB
13.2 GHz
> 3.5 kHz 60.00 dB
1 kHz 800 Hz to 2.5 kHg 50.46 dB
2 2.5 kHz 60.00 dB
13.2to 400 Hz 2.5t0 7.0 kHz 50.46 dB
31.15 GHz
> 7.0 kHz 60.00 dB
1 kHz 1.6 t0 5.0 kHz 50.46 dB
25.0 kHz 60.00 dB
31.15t0 400 Hz 5.0 to 13.0 kHz 50.46 dB
50 GHz
> 13.0 kHz 60.00 dB
1 kHz 3.210 9.5 kHz 50.46 dB
2 9.5 kHz 60.00 dB
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Modulation Filters

Description

Specification

Supplemental Information

Filter Flatness

50 Hz High-Pass Filter
300 Hz High-Pass Filter
400Hz High-Pass Filter
3 kHz Low-Pass Filter
15 kHz Low-Pass Filter
30 kHz Low-Pass Filter
80 kHz Low-Pass Filter
300 kHz Low-Pass Filter

De-Emphasis Filters

Deviation from Ideal
De-Emphasis Filter

<+1% at rates > 50 Hz

<+1% at rates > 300 Hz
<+1% at rates > 400 Hz
<+1% at rates < 3,030 Hz
<+1% at rates < 15,030 Hz
<x1% at rates < 30,000 Hz
<x1% at rates < 80,000 Hz
<+1% at rates < 300,000 Hz
25us, 5Qus, 75us, and  75Qis

<0.4dB,or<3°

Requires Option 23B

Requires Option 23B

De-emphasis filters are single-
pole, low-pass filters with
nominal-3 dB frequencies of:
6,366 Hz for 25us, 3,183 Hz for
50us, 2,122 Hz for 74is, and
212 Hz for 75Qus.

Applicable to 25us, 50us, and 7
s filters. With 3 kHz Low-Pass
filter and IFBW Mode set to
“minimal”.
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RF Frequency Counter

Description Specification Supplemental Information
Range 100 kHz to 50 GHz
Sensitivity * In “Auto” mode
100 kHz< f, < 3.0 GHz 0.4 mYs (=55 dBm)
3.0 GHz< f, <26.5 GHz 1.3 MVps (45 dBm)
26.5 GHz= f, <50 GHz 4.0 MYy (—35 dBm)
Maximum Resolution 0.001 Hz
Accuracy + (readout fregx freq. ref

accy +0.100 Hz)

Modes Frequency and Frequency Errg
(manual tuning)

=

Sensitivity in Manual Tuning Mode Using manual ranging and
changing RBW settings,
sensitivity can be increased to
approximately-100 dBm.

a. Instrument condition: RBW 1 kHz
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Audio Input *®

Description

Specification

Supplemental Information

Frequency Range
Input Impedance

Maximum Safe Input Level

20 Hz to 250 kHz

7V rms, or 20 V dc

100 KQ (nominal)

Audio Frequency Counter

a

Description

Specification

Supplemental Information

Frequency Range
Accuracy °
f<1kHz

f>1kHz

Resolution
Sensitivity

20 Hz to 250 kHz

1(0.02 Hz + fx Internal
Reference Accurac)
+3 counts of the first 6
significant digitst f x
(Internal Reference
Accuracyy

0.01 Hz (8 digits)

<5 mVv

of <20 Hz

With HPF set to minimum setti

Audio AC (RMS) Level *

Description

Specification

Supplemental Information

Frequency Range
Measurement Level Range
Accuracy

Detector Mode

20 Hz to 250 kHz
100 mV rms to 3V rms
1% of reading

RMS

a. PSAOption 107 is required.

b. Follow this procedure to verify this specificati Set an input audio signal at 100 mV. SefRBaA as follows: (1) Auto Level,
(2) Auto IF BW, (3) LP is greater than the audiequency, (4) HP=300 Hz or less than the audio #rqy, (5) Average =5

Repeat.

c. Refer to the “Internal Time Base Reference”isadn the PSA specification guide for the “InterReference Accuracy”.
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a

Audio Distortion

Description

Specification

Supplemental Information

Display Range (20 Hz to 250 kHz BW)

Accuracy (20 Hz to 250 kHz)
Residual Noise and Distortion

0.01% to 100%-80 to 0
dB)

+1 dB of reading
< 0.3% ¢50.4 dB)

Total Noise —73.2 dB characteristic
performance
Total Distortion —-74.8 dB characteristic
performance
Audio SINAD *
Description Specification Supplemental Information

Display Range (20 Hz to 250 kHz BW)
Display Resolution
Accuracy
20 Hz to 20 kHz
20k Hz to 250 kHz
Residual Noise and Distortion
Total Noise

Total Distortion

0.00 to 80 dB
0.01dB

+ 1 dB of reading
+ 2 dB of reading
50.4 dB (< 0.3%)

73.2 dB characteristic
performance

74.8 dB characteristic
performance

a. PSAOption 107 is required.
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Audio Filters *

Description

Specification

Supplemental Information

Filter Flatness
50 Hz High-Pass Filter
300 Hz High-Pass Filter
400 Hz High-Pass Filter
3 kHz Low-Pass Filter
15 kHz Low-Pass Filter
30 kHz Low-Pass Filter
80 kHz Low-Pass Filter
> 100 kHz Low-Pass Filter
CCITT Weighting Filter

Deviation from the Ideal CCITT

filter Response

De-Emphasis Filters

Deviation from Ideal
De-Emphasis Filter

<+1% at rates > 50 Hz
<+1% at rates > 300 Hz
<+1% at rates > 400 Hz
<+1% at rates < 3,030 Hz
<+1% at rates < 15,030 Hz
<x1% at rates < 30,000 Hz
<x1% at rates < 80,000 Hz
<+1% at rates < 100 k Hz
CCITT Recommendation P53
+0.2 dB at 800 Hz

+1.0 dB, 300 Hz to 3 kHz

+2.0 dB, 50 to 300 Hz and 3 to 3.5

kHz
+3.0 dB, 3.5t0 5 kHz
25 s, 5Qus, 75us, and 75Qs

<0.4dB,or<3°

Requires Option 23B

Requires Option 23B
Requires Option 23B

Requires Option 23B

De-emphasis filters are single-
pole, low-pass filters with
nominal-3 dB frequencies of:
6,366 Hz for 25us, 3,183 Hz for
50us, 2,122 Hz for 74is, and
212 Hz for 75Qus.

Applicable to 25us, 50us, and 7
s filters. With 3 kHz Low-Pass
filter and IFBW Mode set to
“minimal”.

a. PSAOption 107 is required.
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RF Power*°

The Agilent N5531S measuring receiver system withN5532A sensor modules performs RF power
measurements froml0 dBm (10QuW) to +30 dBm (1 W). The N5531S must be used wigfilét

P-Series power meters (N1911A, N1912A), or EPM/EP8eries (E4416A, E4417A, E4418B and E4419B). A
LAN/GPIB gateway will be required if the EPM/EPMSeries power meter is used.

Description

Specification

Supplemental Information

RF Power Accuracy (dB)
Power Meter Range 1
+20 to +30 dBm
100 kHz< fc £ 10 MHz
10 MHz < fc< 30 MHz
30 MHz < fc< 2 GHz
2 GHz <fc< 4.2 GHz
4.2 GHz < fc< 18 GHz
18 GHz < fc< 26.5 GHz
26.5 GHz < fe< 50 GHz
Power Meter Range 2-4
-10 to +20 dBm
100 kHz< fc £ 10 MHz
10 MHz < fc< 30 MHz
30 MHz < fc< 2 GHz
2 GHz <fc<£ 4.2 GHz
4.2 GHz < fc< 18 GHz
18 GHz < fc< 26.5 GHz
26.5 GHz < fe< 50 GHz

RF Power Resolution

Display resolution

Typicals
Sensor module options Sensdulmoptions
#504 #518 #526 #550 #504 #518 #526 #55
+0.356 - - - +0.182 - - -
+0.356 | +0.361 - - +0.182 | +0.185 - -
+0.356 | +0.361 | +0.361 | +0.361 | +0.182 | +0.185 | #0.185 [ +0.185
+0.356 | +0.392 | +0.422 | #0.367 | +0.182 | +0.201 | +0.217 | +0.188
- +0.400 | +0.422 | +0.367 - +0.205 | +0.217 | +0.188
- - +0.480 | +0.387 - - +0.247 | +£0.199
- - - +0.420 - - - +0.216
Sensor module options Sensdule options
#504 #518 #526 #550 #504 #518 #526 #55
+0.190 - - - +0.097 - - -
+0.190 | +0.200 - - +0.097 | +0.101 - -
+0.190 | #0.200 | +0.200 | #0.200 | +0.097 | +0.101 | #0.101 [ +0.101
+0.190 | +0.255 | +0.301 | #0.212 | +0.097 | +0.130 | +0.154 | +0.108
- +0.267 | +£0.301 | +0.212 - +0.136 | +0.154 | +0.108
- - +0.380 | +0.247 - - +0.195 | +0.126
- - - +0.297 - - - +0.152
0.001 dB

a. For latest specification updates refer to N19NIR12A, and E4416A/17A and E4418B/19B power mekser’'s Guides.

b. The N5531S RF Power Accuracy is derived fromAbient power meter accuracy. The parametersdigt this section are
components used to calculate the RF Power AccurApplication Note 1449-3 (P/N 5988-9215EN) doesacellent job of
explaining how the components are combined to daivoverall accuracy number. The resulting catmn yieldst0.190 to
+0.297 dB when measuring a +10 dBm signal and iggddUT mismatch. Assuming 1.5:1 DUT SWR, the ckttan would
return a typical accuracy @0.213 to+0.387 dB (depending on the frequency range and pomdger test). Absolute and relative
accuracy specifications do not include mismatcheuiainty.
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Description

Specification

Supplemental Information

Instrumentation Accuracy
Logarithmic
Linear
Input SWR
N5532A Option 504
100 kHz to 2 GHz
2 GHz to 4.2 GHz
N5532A Option 518
10 MHz to 2 GHz
2 GHz to 18 GHz
N5532A Option 526
30 MHz to 2 GHz
2 GHz to 18 GHz
18 GHz to 26.5 GHz
N5532A Option 550
30 MHz to 2 GHz
2 GHz to 18 GHz
18 GHz to 26.5 GHz
26.5 GHz to 33 GHz
33 GHz to 40 GHz
40 GHz to 50 GHz

+0.02 dB
+0.5%

< 1.10:1 p = 0.048)
<1.28:1 p=0.123)

< 1.10:1 p = 0.048)
<1.28:1 p = 0.123)

< 1.10:1 p = 0.048)
<1.28:1 p = 0.123)
< 1.40:1 p = 0.167)

< 1.10:1 p = 0.048)
<1.28:1 p = 0.123)
< 1.40:1 p = 0.167)
< 1.55:1 p = 0.216)
< 1.70:1 p = 0.259)
<1.75:1 p = 0.272)
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Description

Specification

Supplemental Information

Zero Set (digital setability of zero)

N5532A Options 504, 518, 526 and
550

Noise

N5532A Options 504, 518, 526 and
550

Zero Drift of Sensors
N5532A Options 504, 518, 526 and 550

RF Power Ranges of N5531S with
N5532A Sensor Modules

Response Time (0 to 99% of reading)

Displayed Units

+50 nW

<110 nW

<+10 nW

—20 dBm (10uw) to
+30 dBm (1 W)

Watts, dBm, or Volts

(1 hour, at constant temperaturg
after 24 hour warm-up)

\1%4

One range for power sensors

150 msx number of averages
(nominal)
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Power Reference (P-Series, EPM and EPM-P Series Spe cifications)

Description

Specification

Supplemental Information

Power Output
N1911A/N1912A

E4416A/E4417A
E4418B/E4419B

Accuracy
N1911A/N1912A
E4416A/E4417A
E4418B/E4419B

Frequency

SWR
N1911A/N1912A
E4416A/E4417A
E4418B/E4419B

Front Panel Connector

1.00 mW (0.0 dBm). Factory set
+0.4%

1.00 mW (0.0 dBm). Factory set|
+0.5%

1.00 mW (0.0 dBm). Factory set
+0.7%

+0.9% for two year, 0 to 55 °C
_1.2% for one year, 0 to 55 °C

+1.2% (40.9% rss) for one year,
to 55 °C

(=)

Power output is traceable to thg
U.S. National Institute of
Standards and Technology (NI
and National Physical
Laboratories (NPL), UK.

50 MHz (nominal)

< 1.05:1 (typical)
< 1.06;1 (nominal)
< 1.05:1 (nominal)
Type N (f), 50Q
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Tuned RF Level Specification Nomenclature

The tuned RF level measurement uncertainty is sepited primarily by two regions. For high signal-to
noise (S/N) measurements, the uncertainty is daetnay the linearity of the measuring receiver. For

low S/N measurements, the measurement uncertaidyminated by the noise of the measuring receiver

being added to the measured signal. The input patwehich the uncertainty switches from linearity

dominated to noise dominated is labeled as “Inputd? at Uncertainty Threshold.” The minimum power

level is defined as the noise floor of the meagurateiver system.

Additionally, there are 2 range-to-range changesttamties known as “Range 2 Uncertainty” and

“Range 3 Uncertainty”, respectively. Range 2 Utaiaty occurs when the measuring receiver switches

from Range 1 to Range 2, and Range 3 Uncertaioty fRange 2 to Range 3. They are additive
uncertainties applied to all measurements whosgt ippwers across “Range Switch Level”.

Measurement Uncertainty vs. Input Power Relationshi  p

> Uncertainty ! Uncertainty |
E kL Dominated by >« Dominated »
g Linearity | by Nois
@ : H
[£) 1
= !
= '
=]
o : :
= Range3 ;
e Uncert. ' ;
= Range 2
& Uncert.
= :

“: Range 1 :!: Range 2_>|<_Range 3{ ‘[
P Resi.dual Minimum

Power Input Power Noise Power
Threshold
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Tuned RF Level °°°

Description Specification Supplemental
Information

Power Range
Maximum power

Preamp off +30 dBm

Preamp on +16 dBm
Minimum power (dBm) 75 Hz RBW 10 Hz RBW “©

Frequency Range

Preamp Preamp Preamp Preamp

E4443A/45A/40A uninstalled | installed’ | uninstalled| installed'
100 kHz to 2 MHz -110 -124/110 | -129 -140+129 | Band O
2 to 10 MHz -115 -131~115 | -134 -140+134 | Band O
10 MHz to 3.05 GHz -117 -134/133 | -136 -140~140| Band O
3.051t0 6.6 GHz -117 -117F127 | -136 -136~140| Band 1
6.6 to 13.2 GHz -108 -108+116 | -127 -127f135| Band 2
13.210 19.2 GHz -100 -100~110 | -119 -119+~129 | Band 3
19.2 t0 26.5 GHz -93 -93/~102 | -112 -112+121| Band 4

a. PSAOption 123 is required to perform “Tuned RF Level” measuretaebove 3 GHz
b. These specifications are valid when the meagusoeiver input is a CW tone and operating tentpegds within the range of

20 to 30°C.

c. Absolute and relative accuracy specificationsiobinclude mismatch uncertainty.
d. With 10 Hz RBW setting selected, the measurermetidmatically switches the RBW to the 1 Hz setfmgSNR values <10 dB.

e. For instrument with serial number prefix belo®/MY4615, the minimum power level in 10 Hz RBW bwitis 10 dB higher
than the values shown here. However, if the PS#ains option 107, the values shown in the tahlleapiply.

f. Inthe frequency range of 100 kHz to 3.05 Gttie, minimum power specifications with “Preamp iflet# are presented in two

values: A/B, where value A is for the PSA instaieith Option 1DS, and value B is for the PSA inlgtdiwith Option 110.

Furthermore, in the frequency range of 100 kHz EhvilIHz, Option 110 is turned off for these measwerts. Option 1DS
only covers frequency range of 100 kHz and 3.05 Gitereas Option 110 covers up to the maximum faqu of the PSA
base instrument. Those two preamplifier optionsmat coexist in a same PSA instrument.
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Description Specification Supplemental
Information

Minimum power (dBm) 75 Hz RBW 10 Hz RBW"

Frequency Range

Preamp | Preamp Preamp | Preamp

E4447A/46A/48A uninstalled| installed | uninstalled| installed®
100 kHz to 2 MHz -110 -124110| -129 -140~129 | Band 0
2 to 10 MHz -115 -131+115 | -134 -140~134 | Band 0
10 MHz to 3.05 GHz -117 -134+133 | -136 -140f140 | Band O
3.051t06.6 GHz -114 -114+126 | -133 -133F140 | Band 1
6.6 t0 13.2 GHz -111 -111+123 | -130 -130~140 | Band 2
13.2t0 19.2 GHz -109 -109+118 | -128 -128f137 | Band 3
19.2t0 26.5 GHz -97 -97/-104 | -116 -116/~123| Band 4
26.51t0 31.15 GHz -98 -98/-103 | -117 -117+122 | Band 5
31.15t0 41 GHz -87 -87/-91 -106 -106/~110 | Band 6
41 to 45 GHz -81 -81/-81 -100 -100~100 | Band 7
45 to 50 GHz -69 -69/~69 | -88 -88/-88 Band 7

a. With 10 Hz RBW setting selected, the measuremetamatically switches the RBW to the 1 Hz setfmgSNR values <10 dB.

b. For instrument with serial number prefix belo®/MY4615, the minimum power level in 10 Hz RBW Bwijtis 10 dB higher
than the values shown here. However, if the PS#ains option 107, the values shown in the tallleapiply.

c. Inthe frequency range of 100 kHz to 3.05 GHe, minimum power specifications with “Preamp ins@l are presented in two
values: A/B, where value A is for the PSA instaieith Option 1DS, and value B is for the PSA inletdiwith Option 110.
Furthermore, in the frequency range of 100 kHz EhvIHz, Option 110 is turned off for these measwerts. Option 1DS
only covers frequency range of 100 kHz and 3.05 Gitereas Option 110 covers up to the maximum faqy of the PSA
base instrument. Those two preamplifier optionsmat coexist in a same PSA instrument.
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Description Specification Supplemental
Information
Linearity +(0.009 dB + 0.005 dB/10 dB step#)
Relative Measurement
Accuracy
Residual noise threshdltb +(0.015 dB + 0.005 dB/10 dB st@p” (nom.)
Max power
Minimum power to residual | +(cumulative errdr+ 0.001X(Input Power-
noise threshold Residual Noise Threshold Powgr)
Residual Noise Threshold Residual Noise Threshold Power = Minimum
Power (dBm) Power +30 dB
Range 2 Uncertainty ' +0.031 dB
Range 3 Uncertainty ° +0.031 dB

a. “Step” in this specification refers to the diface between relative measurements, such as beghtperienced by stepping a
stepped attenuator. Therefore, this accuracyngpated by adding the uncertainty for each full artial 10 dB step to the other
uncertainty term. For example, if the two levelsose relative level is to be determined differ BydB, consider that to be a
difference of two 10 dB steps. The accuracy spetibn would bet(0.009+%(0.005)) or+0.019 dB.

b. The residual noise threshold power is the pdexexl at which the signal-to-noise ratio (SNR) baes the dominant contributor
to the measurement uncertainty. See “Tuned RF Lepetification Nomenclature” at the beginning & tiiuned RF Level”
section.

c. Immediately following the system alignments, theasurement is made by manually setting frequanthyat of the signal-
under-test, “Accuracy” mode to “High”, and “Measu@entrol” to “Single”. For the E4446A/E4447A/EA448if the change of
measured frequency crosses frequency bands (oefieevious page in the column of “Supplemental imi@tion” for definitions
of frequency bands for the E4446A/E4447A/E4448Mpva 10 minutes for thermal stability before takitige first measurement
within the new band.

d. This includes the linearity accuracy.

In relative accuracy of TRFL measurements, teriulative error” is the error incurred when stepirom a higher power
level to the Residual Noise Threshold Power levidie formula to calculate the cumulative erro£(8.015 dB + 0.005 dB/10
dB step). For example, assume the higher levdisggoower is 0 dBm and the calculated Residuakbldihreshold Power is
-99 dBm. The cumulative error would 1g.015 + 99/10/x0.005 dB), 0r-0.065 dB, wheréx | is a ceiling function that means
the smallest integer not less than x..

f. Add this specification when the Measuring Reeeienters the “Range 2" state. Range 2 is enteheth the “Range 1” signal-
to-noise ratio (SNR) falls between 50 and 28 diBe BNR value is tuning band dependent. A prompRahge 2” in the PSA
display will indicate that the Measuring Receivein Range 2.

g. Add this specification in addition to “Range Bdértainty” when the Measuring Receiver softwarementhe “Range 3" state.
Range 3 is entered when the “Range 2” SNR fallwéet 50 and 28 dB. The SNR value is tuning banémiggnt. A prompt of
“Range 3” in the PSA display will indicate that thieasuring Receiver is in Range 3.
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Description Specification Supplemental
Information

Absolute Measurement
Accuracy
Preamp Off

+20 dBm to Max Power +(Power Meter Range 1 Uncedt005 dB/10 dB

Step)
Residual Noise Threshold | +(Power Meter Range 2-4 Uncert + 0.005 dB/10
power to +20 dBm dB Step)

Minimum Power to Residugl +(cumulative errdt+ 0.001(Input Power-
Noise Threshold power Residual Noise Threshold Powgr)

Preamp On

Residual Noise Threshold | *(Power Meter Range 2-4 Uncert + 0.005 dB/10
power to +16 dBm dB Step)

Minimum Power to Residugl +(cumulative errdt+ 0.001(Input Power-
Noise Threshold power Residual Noise Threshold Power)2)

a. In absolute accuracy of TRFL measurements,dtmtilative error” is the error incurred when steygpirom a higher power
level to the Residual Noise Threshold Power leviéie formula to calculate the cumulative errat(8.190 dB + 0.005 dB/10
dB step). For example, assume the higher levdimsggoower is 0 dBm and the calculated Residuakbldihreshold Power is
-99 dBm. The cumulative error would#(6.190 dB + 99/10/x0.005 dB), 0r-0.240 dB, wheréx | is a ceiling function that
means the smallest integer not less than x..

b. In absolute accuracy of TRFL measurements, ¢betilative error” is the error incurred when stegpfirom a higher power
level to the Residual Noise Threshold Power levédie formula to calculate the cumulative errot(8.356 dB + 0.005 dB/10
dB step). For example, assume the higher levdisggoower is 0 dBm and the calculated Residuakbldihreshold Power is
-99 dBm. The cumulative error would4{6.356 dB 4 99/101x0.005 dB), or:0.406 dB wheréx | is a ceiling function that
means the smallest integer not less than x.
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Description Specification Supplemental Information
Power Meter Range Typicals
Uncertainty
Power Meter Range 1 Sensor module options Sensor module options

Uncertainty (dB)

+20 to +30 dBm #504 #518 #526 #550 #504 #518 #526 #550
100 kHzs fc < 10 MHz +0.356 - - - +0.182 - - -
10 MHz < fc< 30 MHz +0.356 | +0.361 - - +0.182 | +0.185 - -
30 MHz < fc< 2 GHz +0.356 | +0.361 | +0.361 | +0.361 | +0.182 | +0.185| +0.185 | +0.185
2 GHz <fc< 4.2 GHz +0.356 | +0.392 | +0.422 | +0.367 | +0.182 | +0.201 | +0.217 | +0.188
4.2 GHz < fc< 18 GHz - +0.400 | +0.422 | +0.367 - +0.205 | +0.217 | +0.188
18 GHz < fc< 26.5 GHz - - +0.480 | +0.387 - - +0.247 | £0.199
26.5 GHz < fe< 50 GHz - - - +0.420 - - - +0.216

Power Meter Range 2-4 Sensor module options Sensor module options

Uncertainty (dB)

-10 to +20 dBm #504 #518 #526 #550 #504 #518 #526 #550
100 kHzs< fc < 10 MHz +0.190 - - - +0.097 - - -
10 MHz < fc< 30 MHz +0.190 | £0.200 - - +0.097 | +0.101 - -
30 MHz < fc< 2 GHz +0.190 | +0.200 | +£0.200 | +£0.200 | +0.097 | +0.101 | +0.101 | £0.101
2 GHz <fc<4.2 GHz +0.190 | +0.255 | +0.301 | +£0.212 | +0.097 | +0.130 | +0.154 | +0.108
4.2 GHz < fc< 18 GHz - +0.267 | +0.301 | +0.212 - +0.136 | +0.154 | +0.108
18 GHz < fc< 26.5 GHz - - +0.380 | +0.247 - - +0.195 | +£0.126
26.5 GHz < fe< 50 GHz - - - +0.297 - - - +0.152

Information about Residuals

* As the DANL (displayed average noise level) of acdpum analyzer becomes very low, it can
reveal “residuals”. These occur at discrete fregies and arise from the various clocks and
other components of the local oscillators. Thigue for ALL modern spectrum analyzers.
The residuals specification for the PSA Seried®-dBm. Please take this information into
consideration when you measure the TRFL level beld®® dBm. A user may apply a 50
ohm terminator to the PSA “RF input” connector amdtch to the “spectrum analysis” mode
to verify the PSA residuals.

* The power meter and sensor module (N5532A) combimatay generate a residual of around
-100 dBm or lower at frequency of 50 MHz and itsthanics. Please take this information
into consideration when you use the N5532A to meathe TRFL level below -100 dBm at
50 MHz and its second or third harmonic.
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Description

Specification

Supplemental Information

Operating Frequency Range
E4443A/45AI40A/47AIAGAIA8BA
E4443A/A5A/40A/47AIA6AIABA
E4445A/40A/AT7AIA6AIA8A
E4440A/47AIA6AI48A
E4447AIA6AIA8A
E4446A/48A
E4448A

Displayed Units
Absolute
Relative

Displayed Resolution

Input SWR

100 kHz to 3 GHz
3t06.7 GHz

6.7 to 13.2 GHz
13.2t0 26.5 GHz
26.5t0 42.98 GHz
42.98 to 44 GHz
44 to 50 GHz

Watts, dBm, or Volts
Percent or dB

6 digits in watts or 5 digits in
volts mode

0.001 dB in dBm or dB
(relative) mode

See RF Power on page 326

Requirestiop 123
Requires iopt123
Requires Opti®8
Requires OptioR 12
Requires Option 123
Requires Option 123
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Graphical Relative Measurement Accuracy Specificati
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System EMC Specifications

Description

Specification

Supplemental Information

EMI Compatibility
Conducted Emissions

Radiated Emissions

Compliant to CISPR P
11:1997+A1 :1999+A2
12002

Compliant to CISPR P
11:1997+A1 :1999+A2
:2002

Lb.
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