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The Model 2820 RF Vector Signal Analyzer is a mid-performance test instrument designed for R&D 
and production testing of modern RF communications equipment and devices. This next-generation 
instrument combines state-of-the-art RF and digital signal processing (DSP) technology to measure RF 
test signals rapidly with high accuracy and excellent repeatability. Its compact half-rack enclosure and 
competitive pricing make it a cost-effective solution for many test applications. Today’s mobile phones 
are designed to connect to more types of devices than ever before, so they must integrate with a 
growing number of wireless standards. The Model 2820’s DSP-based software-defined radio (SDR) 
architecture and 40MHz bandwidth ensures it has the capability to measure today’s signals and flex-
ibility to handle tomorrow’s too. As new wireless standards emerge, the Model 2820 is engineered 
for easy upgrades, which extend its useful life 
and provide an ongoing return on investment far 
longer than traditional instruments.

The Model 2820’s Windows CE® operating sys-
tem and intuitive graphical user interface allow 
users their choice of operating it via the touch-
screen user interface, the front panel controls, 
or with a mouse. GPIB, USB, and 100Base-T 
Ethernet LAN ports offer a variety of options for 
connecting to a PC; it is LXI Class C compliant, 
so it’s equally easy to connect to an internal 
network or the Internet. Tests can be created 
by developing scripts using SCPI (Standard 
Commands for Programmable Instrumentation) 
commands, with IVI-COM or IVI-C drivers, or by 
assembling LabVIEW® building blocks.

Superior Performance

•	 400MHz to 6GHz frequency 
range

•	 –146dBm to +35dBm 
measurement range

•	 40MHz signal bandwidth

•	 ±0.6dB absolute amplitude 
accuracy

±0.15dB amplitude repeatability

High Speed

•	 650 MHz/s @1kHz bandwidth 
characteristic spectrum analysis 
sweep update rate

•	 24ms characteristic signal 
analysis time for GSM 
measurement set

•	 30ms characteristic signal 
analysis personality switching 
time

Flexible

•	 MIMo-ready capability for 
wLaN and wiMaX

•	 Multi-purpose measurements: 
Spectrum analysis, adjacent 
channel Power Ratio, channel 
Power List, Zero Span

•	 Signal analysis options: GSM, 
EDGE, w-cDMa, cdmaone, 
cdma2000, wLaN, wiMaX

•	 output I-Q data to a Pc for 
analysis

•	 advanced Pc connectivity: 
GPIB, USB, LaN, and LXI class c

2820 RF Vector Signal Analyzer

aPPLIcaTIoNS

•	 R&D	and	production	testing	of:

– wireless equipment

– Modules and sub-assemblies

– RFIc devices

•	 Signal	monitoring

•	 Education

a built-in LXI webpage interface allows 
monitoring and controlling the Model 2820 
from any Internet connection anywhere in 
the world.

NEw
October, 2007
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Innovative architecture
The Model 2820’s software-defined radio architecture allows it to analyze and demodulate virtually 
any signal up to 40MHz bandwidth without needing to upgrade hardware. This provides high flex-
ibility in R&D and production environments and reduces capital equipment cost. Unlike traditional 
instrument architectures, this SDR architecture combines the ability to measure the signals produced 
by current devices with the adaptability to handle signals future devices will produce, so the instru-
ment remains productive over a longer period.

When an RF signal is input to the Model 2820, it’s down-converted to an intermediate frequency (IF), 
digitized by a fast, high resolution analog-to-digital converter (ADC), and routed into the waveform 
memory. The high speed DSP analyzes and demodulates the signal waveform. That means the instru-
ment’s RF signal analysis capability is defined through DSP software rather than in hardware. The 
DSP can switch rapidly between various optional signal analysis personalities. Alternatively, the sig-
nal’s I-Q data pairs can be output to an external PC for analysis.

A 100MHz fixed-rate ADC and a fixed-bandwidth brick-wall anti-alias filter combine to ensure high 
signal integrity. The Digital Up/Down Converter (DUC/DDC) compresses and decompresses wave-
forms, which allows multiple signal sampling rates, conserves waveform memory space, reduces alias 
spurs, and speeds signal processing. The instrument’s Field-Programmable Gate Array (FPGA) sup-
ports fast triggering and high speed signal conditioning and routing.

DS P

A DC
RF

Output
Section

RF Input
40MHz BW

Waveform
Memory

Digital Up/Down
Converter

µP
Host

Graphics Display
and User Interface

Windows CE
External PC
Interface Bus
LAN, USB, or GPIB via SCPI
LXI Class C

ADC

500MHz
DSP

DDC/
DUC

FPGA

100MHz
14 bits

50Msa

DDS Synthesizer
Electronic Attenuator

~1ms Tune Time

RF Hardware
Control

The key components of the Model 2820’s DSP-based software-defined radio architecture are 
optimized for high accuracy and speed, while reducing instrument cost and size.

Keithley application
SW or your SW

(e.g., MATLAB, LabVIEW®)

Keithley application
SW or your SW

(e.g., MATLAB, LabVIEW®)

KI Series 2900 VSG
25, 40 or 80MHz bandwidth
100 Mega-sample memory

Arbitraty waveform generator

KI Series 2800 VGA
40MHz bandwidth

50 Mega-sample memory
High-speed Receiver

IQ Data IQ DataRx

Tx

RF In RF Out

Device
Under Test

Embedded
Signal Creation

Applications

Embedded
Signal Measurement

Applications

400MHz–6GHz

10MHz–6GHz

Keithley’s Series 2800 RF vector Signal analyzers and Series 2900 RF vector Signal Generators 
are engineered for operating versatility. Use built-in application personalities and download 
results, or upload and download I-Q waveform data from a connected Pc.

ordering Information
2820 RF vector Signal 

analyzer

configuration choices (Specify one 
from each group)
2820-004 400MHz to 4GHz 

frequency range
2820-006 400MHz to 6GHz 

frequency range

2820-F Front-panel RF input
2820-R Rear-panel RF input

2890-BT Bench-top 
configuration kit 

2890-RK Rack-mount 
configuration kit 

options
2820-cDMa-R 

cdma2000 and IS-95a reverse-
link signal analysis personality

2820-GSM 
GSM, GPRS and EDGE signal 
analysis personality

2820-wcDMa-D 
w-cDMa FDD downlink 
signal analysis personality

2820-wcDMa-U  
w-cDMa FDD uplink signal 
analysis personality

2820-80211 
wLaN 810.11a, b, g, j and n-SISo 
signal analysis personality

optional Software
280111 wLaN 810.11n MIMo 

signal analysis software

accessories Supplied
ac power cable
Printed Quick Start Guide
cD-RoM containing 2820 vSa 
System Help, utility programs, and 
various PDF files (also available 
on-line at www.keithley.com)
on-board help system

2820 RF Vector Signal Analyzer

accESSoRIES avaILaBLE
2910-DCBLOCK External RF-DC Block module

2910-ADAPTER-KIT 
Cable and Adapter Accessory Kit
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2820 RF Vector Signal Analyzer

Discover the Flexibility of Three 
Powerful operating Modes
1. Spectrum Analyzer Mode—The Model 2820 has four multi-purpose 

spectrum analysis functions for measuring the most common signal 
parameters of RF signals.

– The Spectrum Analysis function displays the RF power vs. frequency 
of all signals within a user-defined frequency span. A wide selection 
of resolution bandwidths and filter types are available to analyze the 
signal’s spectral characteristics. Traditional markers and marker func-
tions are used to measure the RF signal’s parameters.

– The ACPR (Adjacent Channel Power Ratio) function measures the 
channel power of the primary signal along with that of the adjacent 
channels and next-adjacent channels. The channel frequency, channel 
bandwidth, test limits, and adjacent channels are user-definable. Each 
channel frequency is measured separately for high accuracy. When it’s 
desirable to reduce test times, users can also choose not to measure 
the adjacent and next-adjacent channels.

– The Channel Power List function allows setting up a pre-defined list 
of frequencies, measurement bandwidths, and measurement times. 
Triggering is commonly used to synchronize the list with other 
instruments in a system.

– Using the Zero Span function, the analyzer becomes a fixed-tuned 
receiver to capture and analyze signals up to 40MHz bandwidth at a 
fixed carrier frequency. An RF signal is demodulated and the signal 
power vs. time is displayed. A wide selection of bandwidths and filter 
types are available and an assortment of triggers can be used to cap-
ture the signal easily.

Use the adjacent channel Power Ratio function to define the test 
parameters and the test limits for non-standards-based signals.

2. Vector Signal Analysis Mode—The Model 2820 is designed to be com-
bined with a variety of signal analysis personality options for testing to 
the most common wireless standards, such as GSM, EDGE, W-CDMA 
FDD, cdmaOne, cdma2000, 802.11 WLAN, and 802.16e mobile-WiMAX. 
A robust set of measurements, instrument settings, and test limits are 
customized for each of the various standards, saving instrument con-
figuration time and minimizing the potential for operator error. For 
example, an ACPR measurement for each of the standards is part of the 
signal analysis personality option.

Measure the key parameters of GSM and EDGE signals quickly and 
easily with the Model 2820-GSM option. The GSM time mask is 
shown here, along with the results of the signal measurement.

3. Signal Capture Capability – The Model 2820 can receive RF signals of 
up to 40MHz bandwidth and store them in its 50 megasample waveform 
memory as I-Q data pairs. A waveform record size of up to 30 seconds 
can be captured at a one megasample/sec sampling rate. The I-Q data 
can be uploaded to a PC through the GPIB, USB, or LAN interfaces for 
analysis or to playback with an RF vector signal generator. The signal 
waveform can be analyzed with PC-based software such as MATLAB, 
LabVIEW, or a variety of software applications from Keithley.

It’s easy to upload I-Q signal data pairs from the Model 2820 to a 
Pc for analysis. The free vector Signal analyzer software applica-
tion shown here can be downloaded from www.keithley.com.
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High accuracy and Repeatability
The Model 2820’s RF input circuitry was designed to combine simplicity 
with high accuracy and repeatability performance. In R&D applications, 
this helps engineers determine design stability and performance consis-
tency. In production test, high measurement accuracy and repeatability 
provides confidence in the quality of the devices tested. It also allows mini-
mizing measurement guard bands, which helps increase product yields. 
Significant signal analysis performance specifications include:

•	 Absolute	amplitude	accuracy	of	±0.6dB	(typically	±0.2dB)	with	a	0dBm	
signal up to 2GHz

•	 ±0.2dB	relative	amplitude	accuracy	(display	fidelity)

•	 ±0.15dB	(typically	±0.07dB)	amplitude	repeatability

The instrument’s absolute amplitude accuracy can be increased by using an 
external power meter to correct for frequency response variations of the 
analyzer and test system cables to the DUT test fixture interface. A power 
correction table feature in the Model 2820 allows users to enter amplitude 
offset values vs. frequency to correct all power value readings. This simpli-
fies test system calibration and reduces operator errors.

Ultra-fast Measurements
The Model 2820 was designed to make fast measurements without compro-
mising accuracy. Its high speed DSP controls the instrument hardware and 
runs all measurement operations. For example, when using the traditional 
spectrum analysis function, the instrument can sweep 650MHz/s in a 1kHz 
bandwidth, which is more than 800 times faster than traditional spectrum 
analyzers. And because the Model 2820 has an all-digital IF architecture, it 
maintains its high speed over a wide range of resolution bandwidths and 
frequency spans. For example, in R&D product verification testing, this can 
reduce the time required for spur searching measurements from several 
weeks to a few days, significantly reducing time to market.

The Model 2820’s DSP-based architecture allows it to provide unprec-
edented measurement speeds. This graph shows the spectrum analy-
sis function speed, comparing the trace update rate at various resolu-
tion bandwidths of the Model 2820 (red line) that has an all-digital 
IF architecture with a typical competitive spectrum analyzer that has 
both digital (lower-left portion of blue line) and traditional analog 
(upper-right portion of blue line) IF signal processing technologies.

The Model 2820’s RF circuitry was optimized for speed and accuracy. The 
RF input section employs a patent-pending DDS (Direct Digital Synthesis) 
synthesizer design to switch frequencies in 1.3ms using List or Sweep 
modes and in 3ms using a remote SCPI command.

An electronic attenuator is used to change the Reference Level to measure 
rapidly over a wide dynamic range. This hardware approach has the added 
benefit of superior measurement repeatability over millions of cycles in 
production environments, unlike relatively slow mechanical attenuators, 
which gradually degrade after a few thousand cycles. Flexible trigger and 
synchronization choices further enhance measurement speed.

The Model 2820’s trigger input and sync output connections simplify 
synchronizing its operation with that other test instruments, such as 
Keithley Series 2900 RF Signal Generators, in high speed measure-
ment applications.

The Model 2820’s channel Power List mode supports measuring 
power at multiple frequencies rapidly and flexibly.

The Model 2820 captures signal data and stores it in its waveform memory, 
allowing the DSP to make measurements on one common set of data. Only 
measurement results are passed to the host microprocessor and to the PC, 
which ensures dramatically better measurement speed and greater consis-
tency of measurement results when compared with measurements made 
with instruments using microprocessor-based architectures. For example, 
six signal measurements can be completed on a GSM signal in 24ms and 
seven measurements can be completed on a W-CDMA signal in 60ms. 
Switching between measurement types takes from 8ms to 29ms.

2820 RF Vector Signal Analyzer
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2820 RF Vector Signal Analyzer

complete a set of seven signal measurements 
in about 60ms with a Model 2920 equipped 
with the optional 2920-wcDMa-U w-cDMa 
FDD Uplink Signal analysis personality.

optimized for High Speed 
Production Test
Keithley instruments can be configured into 
sophisticated test systems that dramatically 
reduce device test times and lower capital costs 
compared to traditional rack-and-stack test sys-
tems. They are designed for demanding system 
applications requiring ultra-fast test times and 
accurate, repeatable measurements. Test script 
control and intra-instrument triggering work 
in cooperation to minimize bus traffic from 
the PC controller. Keithley’s RF test systems 
have	reduced	test	times	by	up	to	70%	in	RFIC	
production applications. Using smart instru-
ments instead of test modules also reduces the 
engineering time for system test integration. 
This lowers schedule risk and provides greater 
flexibility to reconfigure the system quickly 
to transition new devices and equipment into 
 production.

MIMo Test Systems
Every Model 2820 is MIMO-ready to meet the 
requirements of the 802.11n WiFi and 802.16e 
WiMAX multi-input, multi-output communica-
tions standards. Standard Model 2820 instru-
ments can be configured into a 2×, 3×, or 4× 
multi-input test system with the addition of a 
Model 2895 MIMO Synchronization Unit. The 
synchronization unit distributes a common LO 
(local oscillator), common clock, and precise 
trigger to all the signal analyzers connected in 
the system. This results in a high performance 
multi-input signal analysis test system with pre-
cise synchronization and low jitter between each 
of the signal analyzer inputs of both the RF carri-
ers and waveform signal samplers.

Full 4×4 MIMO testing is possible when this 
configuration is combined with the Model 
2920-based multi-output signal generator test 
system. Imagine configuring a MIMO test system 

System 46

2602 System
SourceMeter

2602 System
SourceMeter

2920 RF Vector
Signal Generator

2820 RF Signal
Analyzer

Power
Amplifier

Under Test

Through the use of test script control and intra-instrument triggering, this RF power amplifier 
test system based on the Model 2820 and the Model 2920 can reduce test times by up to 70%.

This 4×4 MIMo test system ensures precise synchronization and low jitter when testing wiFi, 
wiMaX, and other MIMo devices and equipment.

initially as a 2×2 system, then later upgrading 
it to 3×3 or to 4×4 by adding more Model 2820 
and 2920 units. Moreover, the instruments need 
not be dedicated to a MIMO system. They can 
be configured for use either in a MIMO system 
or as stand-alone SISO (single input, single out-
put) instruments by selecting the configuration 
in firmware and changing a few cables on the 
rear panel.
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2820 RF Vector Signal Analyzer

802.11n MIMo Signal analysis Software
Model 280111 WLAN 802.11n MIMO Signal Analysis software is an indus-
try-leading multi-channel signal analysis solution for up to four OFDM 
(Orthogonal Frequency Division Multiplexing) channels. It includes an 
extensive measurement set with a fast, easy-to-configure GUI and a SCPI 
command set for interfacing with test systems. It’s designed to stream data 
from up to four Model 2920s into the PC, analyze all of the received sig-
nals, and display the results.

an extensive feature set makes the Model 280111 wLaN 
802.11n MIMo Signal analyzer software ideal for characterizing 
communications systems using MIMo technologies.

Basic Modes of operation
SpeCtruM AnAlyzer Mode: Power envelope amplitude vs. frequency spectrum, power enve-

lope amplitude vs. time (zero span), adjacent channel power bar chart.

VeCtor SignAl AnAlySiS Mode: Modulation quality measurements on GSM, GPRS, EDGE, 
cdma2000, WCDMA mobile phone transmitter signals, WCDMA base station transmitter signals, 
and Wireless LAN (802.11).

Note: All items are specifications unless otherwise noted.

Frequency
FrequenCy rAnge: 2820-004: 400MHz to 4.0GHz 1. 2820-006: 400MHz to 6.0GHz 2.

FrequenCy Setting reSolution: 0.1Hz.

FrequenCy ACCurACy: Same as frequency reference + synthesizer resolution term 3.

INTERNaL FREQUENcY REFERENcE
Aging rAte: ≤ 1ppm/year.

teMperAture StAbility: ≤0.2ppm (characteristic).

FREQUENcY REFERENcE oUTPUT
iMpedAnCe: 50W (characteristic), AC coupled.

reFerenCe output SignAl: 10MHz,	+7dBm	±	3dB	(characteristic).

EXTERNaL FREQUENcY REFERENcE INPUT
VAriAble input FrequenCy Mode: 1 to 20MHz 5.

AMplitude: loCk rAnge: 0 to +15dBm 6.

iMpedAnCe: 50W (characteristic).

NoTES
1. Over range operation provided: 325MHz to 4.0GHz. Performance below 400 MHz is not specified.
2. Over range operation provided: 325MHz to 6.5GHz. Performance below 400 MHz and above 6.0 GHz is not 

specified.
3. Synthesizer resolution term: ≤20µHz.
4. Total variation relative to 0º to 50ºC ambient temperature range.
5. On 10Hz boundaries Freq = 1MHz + n · 10Hz.  Reference accuracy: ≤±1ppm.	Sine	or	square	wave	inputs	

acceptable.
6. For optimum phase noise, 0 to +10dBm.

Model 2820 rear panel. Note the RF input (2820-R configuration option).
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2820 RF Vector Signal Analyzer

Spectrum analysis controls and Parameters
FrequenCy SpAn: 2820-004: 200Hz to 3.6GHz 1. 2820-006: 200Hz to 5.6GH z2. Zero span 

mode available.

Sweep tiMe SettingS in zero SpAn Mode: 1µs to 30s.

Sweep ModeS: Continuous, single.

iF bAndwidth 3:
relative flatness over 20Mhz:	±1.0dB	(typical).
relative flatness over 4Mhz:	±0.5dB	(typical).
3db bw: >30MHz (typical).
6db bw: >38MHz (typical). 

reSolution bAndwidthS: 1Hz to 3MHz (ENBW) with 1Hz resolution for spans >0Hz 4.

reSolution bAndwidth FilterS (1hz resolution) 5:
brickwall: 10Hz to 35MHz, flat BW 6.
root raised Cosine α = 0.22: 10Hz to 28MHz, 3dB BW.
gaussian:	10Hz	to	7MHz,	3dB	BW.
5 pole Synchronously tuned: 10Hz to 2.3MHz, 3dB BW.
4 pole Synchronously tuned:	10Hz	to	1.75MHz,	3dB	BW.

AMplitude:	 Reference	level	range	setting:	+40dBm	to	–170dBm. 
 Scale settings: Manual: 0.1dB/division to 40dB/division.

pre-AMpliFier: On, off. 
 400MHz to 2.5GHz (Char gain 15dB). 
 2.5GHz to 4.0GHz (Char gain 14dB). 
 4.0GHz to 6.0GHz (Char gain 12dB).

diSplAy:

detection Modes: Normal, maximum, minimum, sample, power average, power average + 
noise correction.

trace hold displays: Normal, max hold, min hold, min/max hold.

AVerAging: 1 – 1,000 traces	7. Modes: Log, power, log group, power group, max group, min 
group, min/max group.

MArkerS: 4 independent markers, each with a delta marker, normal and peak modes. 
Marker Amplitude resolution: 0.01dB from front panel, 0.001dB via remote interface.

ChAnnel power liSt: Single command to execute up to 501 power measurements.

NoTES
1.	 Over	range	operation	provided:	Maximum	span	is	3.675GHz.	Performance	below	400MHz	is	not	specified.
2.	 Over	range	operation	provided:	Maximum	span	is	6.175GHz.	Performance	below	400MHz	and	above	6.0GHz	is	

not specified.
3. Flatness across a given measurement span is the sum of IF flatness and RF flatness.
4.	 RBW	accuracy	<	1%	characteristic.
5. Filter types are settable in zero span, channel power list and ACPR modes.
6. ENBW is ≈ 1.10 · RBW setting.  6dB BW is ≈ 1.09 · RBW setting.
7.	 CDMA	and	WCDMA	measurement	personalities	limit	number	of	trace	averages	to	100.

Spectrum analysis amplitude 1

MAxiMuM SAFe input power: +35dBm.

MAxiMuM SAFe dC VoltAge:	±	50VDC.

aBSoLUTE accURacY (typical)
325Mhz to 400Mhz: 0.2 dB (characteristic).

400Mhz ≤ Freq ≤ 2000Mhz:	±0.6	(±0.2)	dB.

2000Mhz < Freq ≤ 6000Mhz: ±0.8	(±0.4)	dB.

6000Mhz < Freq ≤ 6500Mhz: ±5.0dB	(characteristic).

reF leVel ACCurACy (referenced to 0dbm): +10 to –75dbm:	±0.3dB. 
 –75 to –100dbm:	±0.6dB.

diSplAy SCAle Fidelity 2:	±0.2dB.

reSolution bAndwidth SwitChing error 3:	±	0.01dB.

AttenuAtor ACCurACy 4:
Freq <2.5ghz:	±0.15dB	for	5	through	25dB	attenuator	settings.	±0.25dB	for	30dB	attenuator	

setting.
Freq ≥ 2.5ghz:	±0.2dB	for	5	through	10dB	attenuator	settings.	±0.25dB	for	15	through	25dB	
attenuator	settings.	±0.32dB	for	30dB	attenuator	setting

AMplitude repeAtAbility 5:	±0.15dB	(±0.07dB	typical).

AMplitude ChAnge due to preAMp on:	±0.3dB,	(±0.18dB	typical).

Displayed average noise level: 
≤–136dBm/Hz, pre-amp off (F ≤ 2500MHz). 
≤–127dBm/Hz,	pre-amp	off	(2500MHz	≥ F ≤ 4000MHz). 
≤–120dBm/Hz, pre-amp off (4000MHz ≥ F ≤ 6000MHz). 
≤–146dBm/Hz, pre-amp on (F ≤ 2500MHz). 
≤–137dBm/Hz,	pre-amp	on	(2500MHz	≥ F ≤ 4000MHz). 
≤–131dBm/Hz, pre-amp on (4000MHz ≥ F ≤ 6000MHz)

VSwr: ≤1.4:1 (characteristic).

SPURIoUS aND RESIDUaL RESPoNSES
toi (referred to the 2820 input, two 0dbm input signals and reference level = 0dbm): 

F ≤2500MHz = +35dBm (characteristic). F >2500MHz = +41dBm (characteristic).

Soi (referred to the 2820 input, 0dbm input signals and reference level = 0dbm):  
+50dBm (characteristic).

reSiduAlS (reference level setting ≤–40dbm): ≤–90dBm.

lo relAted SpurS: ≤–55dBc.

NoTES
1. Specifications apply when auto-coupled unless otherwise stated.
2. Signal level within 50dB of top of screen, reference level 0dBm, no change in instrument state.
3. RBW switching error specified under conditions where span / RBW setting  ≤15000 and frequency spans 

≤25MHz
4. Only applies if input attenuator is changed from auto-coupled setting.
5. For repetitive CW power readings with read signal removed then reapplied for signals: >40dB above noise 

floor within 5 minutes.

Phase Noise
SSb phASe noiSe, dbc/hz:

carrier Freq., 
GHz

Freq. offset; kHz characteristic (typical)
0.1 1.0 10 20 100 1,000

0.4 –106 –119 –124 –122 –121 –126
1.0 –102 –118 –119 (–115) –118 –121
2.0 –97 –112 –114 –115 –113 –116
4.0 –90 –108 –111 –111 –109 –112
6.0 –89 –105 –108 –109 –107 –110
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2820 RF Vector Signal Analyzer

Generator output
FrequenCy rAnge 1: 400–2500MHz.

Sweep SpAn 2: 0–2100MHz.

Sweep pointS: 1 to 501.

dwell Setting: 1ms to 1s in 1ms increments.

AMplitude: Fixed:	-18dBm	±	5.0dB	(typical).

NoTES
1.	 Over	range	operation	provided:	325MHz	to	2.7GHz.	Performance	below	400MHz	and	above	2.5GHz	is	not	

specified.
2.	 Over	range	operation	provided:	Maximum	span:	2.375GHz.	Performance	below	400MHz	and	above	2.5GHz	is	

not specified.

Measurement Speed characteristics

GENERaL PURPoSE MoDE
SpeCtruM or zero SpAn 1: 19ms.

ACpr 2: 9.5ms.

acPR/acLR 3

Center, upper And lower Adj, upper And lower Alt: 9.5ms.

Center ChAnnel only (measurement of Adj and Alt off): 6.0ms.

cHaNNEL PowER LIST MoDE 4

Single FrequenCy: 0.9ms per point.

FrequenCy Step Size ≤1Mhz: 1.66ms per point.

MAxiMuM reAding rAte (minimum step width) 5: 55µs per point (ASCII), 30µs per point 
(REAL,32).

GSM MoDE 6

phASe error, ChAnnel power And tiMe MASk: 24.0ms.

phASe error And ChAnnel power Free run trigger: 16.5ms (6.33ms/burst	7).

phASe error And ChAnnel power Video trigger: 16.5ms	(4.73ms/burst 8).

orFS due to ModulAtion or SwitChing: 23.5ms.

EDGE MoDE 8

eVM, ChAnnel power And tiMe MASk: 26.3ms.

eVM And ChAnnel power: 20.8ms (6.40ms/burst 9).

orFS due to ModulAtion or SwitChing: 24.9ms.

cDMa2000 MoDE
deModulAtion MeASureMent 10: 50.5ms.

ACpr: 60.7ms 11 (230ms 12).

SpeCtruM eMiSSionS MASk: 125.2ms.

oCCupied bAndwidth: 51.9ms.

wcDMa MoDE
deModulAtion MeASureMent 13: 60.5ms.

AClr: 9.33ms 14 (208.1ms 15).

SpeCtruM eMiSSionS MASk: 129.14ms.

oCCupied bAndwidth: 5.14ms.

wLaN MoDE 16

802.11a: 18ms

802.11b: 38ms.

802.11j: 18ms.

802.11n 20Mhz: 18ms.

802.11n 40Mhz: 18ms.

MAxiMuM diSplAy reFreSh rAte For A CoMplete updAte oF A 640×480 pixel VgA 
SCreen, internAl diSplAy: 30 sweeps/s (33ms/sweep).

dAtA trAnSFer oVer lAn/tCp/ip: Up to 0.4MByte/s

REMoTE TRacE DaTa TRaNSFER 17

lAn: 5.7ms.

uSb: 12.7ms.

gpib: 20ms.

TIME To SwITcH BETwEEN MEaSUREMENTS 18

within generAl purpoSe Mode: 10ms.

FroM digitAl to generAl purpoSe Mode: 10ms. 

FroM generAl purpoSe to digitAl Mode: 10ms.

within gSM or edge Mode: 10ms.

FroM CdMA2000 or wCdMA non-deModulAte to deModulAte: 11ms.

FroM CdMA2000 or wCdMA deModulAte to non-deModulAte: 1ms.

NoTES
1. Instrument preset, all settings auto coupled: 300kHz ≤ span ≤ 300MHz.  In zero span, sweep time ≤5ms and 

1MHz BW. Time is trigger to data available.
2. Fast mode on, noise correction off, range check off, randomize start off, 100µs sweep time, 4MHz BW, brick-

wall, display off.
3. Fast mode on, noise correction off, range check off, randomize start off, 100µsec sweep time, 3.84MHz BW, 

RRC filter, display off.
4. 101 point list, 400µs acquisition time, ≥1MHz BW, brickwall, noise correction off, fast mode on, range check 

off, randomize start off, display off.
5. ≤50µs acquisition time, ≥1MHz BW, brickwall, noise correction off, fast mode on, range check off, randomize 

start off, display off.
6. Single burst, no averaging, display off.
7.	 100	averages,	over	range	check	and	randomized	time	off.
8. Single burst, no averaging, display off.
9. 100 averages, over range check and randomized time off.
10. Parameters measured: Rho, code domain power, RMS EVM, peak EVM, peak code domain error, frequency 

error, IQ offset and total channel power, display off.
11. Fast mode on, noise correction off, 100µs sweep, display off.
12. To preset condition accuracy, display off.
13. Parameters measured: code domain power, RMS EVM, peak EVM, peak code domain error, frequency error, IQ 

offset and total channel power, display off.
14. Fast mode on, noise correction off, 100µs sweep, display off.
15. To preset condition accuracy, display off.
16. Display off, plots turned off, mean of 100 iterations, no frequency change, time includes GPIB transfer time 

(802.11b waveform with 504 chips).
17.	 Zero	span,	sweep	time	100µsec,	binary	data	transfer,	501	data	points,	display	off.
18. Display off, MEAS1;INIT;IMM;*WAI;;MEAS2;INIT;IMM;*OPC

Supplemental Speed Information

Note: Settings that apply to this graph are “Range check off.”
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2820 RF Vector Signal Analyzer

MoDEL 2820-GSM: GSM/GPRS/EDGE Signal 
analysis Personality
ChAnnel power: 

Measurement range: +33dBm to –30dBm (typical). 
Accuracy:	±0.6dB	(typical).

phASe And FrequenCy error:
Frequency error Measurement range: ±50kHz	(typical).
Frequency error Accuracy: ±10Hz	(typical).
rms phase error Measurement range: 0°–10° (typical).
rms phase error Accuracy: <±1°.
peak phase error Measurement range 1: 0°–25° (typical).
peak phase error Accuracy 2: ±2°.
phase error Floor: RMS: 0.35°, peak: 1.0°

tiMe MASk ConForMAnCe:
Sampling resolution: 0.615µs (1/6 bit).
Accuracy Along burst peak: 0.25dB.
outputs: Pass/fail, complete burst with upper and lower mask limit lines.

oUTPUT RF SPEcTRUM 3

orFS due to ModulAtion: Dynamic range (dBc): 

offset Frequency 
(kHz)

carrier Frequency Fc (typical in parenthesis)
400MHz ≤ Fc ≤ 1GHz 1GHz < Fc < 2GHz

200 34 (35) 34 (35)
250 39 (40) 39 (40)
400 67	(68) 63 (65)
600 73	(74) 69	(70)

1200 78	(79) 75	(76)
1800 4 74	(75) 70	(72)

 relative Accuracy:	±0.7dB	typical.

orFS due to SwitChing: Dynamic range:

offset Frequency 
(kHz)

carrier Frequency Fc (typical)
400MHz ≤ Fc ≤ 1GHz 1GHz < Fc < 2GHz

400 66	(67) 63 (64)
600 72	(73) 68	(70)
1200 77	(78) 75	(79)
1800 78	(79) 76	(77)

 relative Accuracy: ±	0.7dB	typical.

displays: Power vs. time with time mask, ORFS due modulation, ORFS due to switching, phase 
error vs. time, symbols vs. time

NoTES
1. Average of peak from each burst.
2. Average of peak from each burst.
3. Nominal carrier power at RF input ≥–10dBm. Does not include level uncertainty due to inherent noise.
4. 1800kHz offset measured using 100kHz RBW.  All other offsets measured using 30kHz RBW.

EDGE Power and Modulation Quality 
(carrier ≤2.5GHz)
ChAnnel power: 

Measurement range:+33dBm to –30dBm (typical). 
Accuracy: ±0.6dB	(typical).

FrequenCy error: 
Frequency error Measurement offset: ±50kHz	(typical). 
Frequency error Accuracy: ±10Hz	(typical).

eVM: 
rMS Measurement range: 0–15%	(typical). 
rMS Floor: ≤0.5%. 
origin offset range: –20dBc maximum (typical). 
rMS Accuracy: ±	0.5%

tiMe MASk ConForMAnCe: 
Sampling resolution: 0.615µs (1/6 bit) (typical). 
Accuracy Along burst peak: ±0.25dB	(typical). 
outputs: Pass/fail, complete burst with upper and lower mask limit lines.

oUTPUT RF SPEcTRUM 1

orFS due to ModulAtion: Dynamic range, dB:

offset Frequency 
(kHz)

carrier Frequency Fc (typical in parenthesis)
400MHz ≤ Fc ≤ 1GHz 1GHz < Fc ≤ 2GHz

200 36 (38) 36	(37)
250 40 (41) 40 (41)
400 66 (68) 63 (65)
600 72	(73) 69	(70)

1200 75	(76) 75	(76)
1800 2 71	(72) 71	(72)

 relative Accuracy: ±	0.7dB	typical.

orFS due to SwitChing: Dynamic range, dB:

offset Frequency 
(kHz)

carrier Frequency Fc (typical)
400MHz ≤ Fc ≤ 1GHz 1GHz < Fc ≤ 2GHz

400 65	(67) 62 (64)
600 70	(72) 68 (69)

1200 74	(75) 74	(75)
1800 75	(76) 75	(76)

 relative Accuracy: ±	0.7dB	typical.

displays: Power vs. time with time mask, ORFS due modulation, ORFS due to switching, EVM 
vs. time, symbols vs. time, constellation.

NoTES
1. Nominal carrier power at RF input ≥–10dBm. Does not include level uncertainty due to inherent noise.
2. 1800kHz offset measured using 100kHz RBW. All other offsets measured using 30kHz RBW.
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MoDEL 2820-cDMa2000-R: Reverse Link Signal 
analysis Personality

cDMa2000 PowER aND MoDULaTIoN QUaLITY  
(carrier ≤2.5GHz)
ChAnnel power: Measurement range: +33dBm	to	–70dBm	(typical) 

 Accuracy (1.2288Mhz bw):	±0.6dB	(typical).

FrequenCy error: Frequency error Measurement range: ±3kHz	(typical). 
 Frequency error Accuracy: ±10Hz	(typical).	

rho (ρ): range: 0.7–1.0	(typical). 
 Ceiling: > 0.9995. 
 Accuracy: ±0.005	(for	ρ values > 0.9).

Code doMAin power:  
relative accuracy, for code channels ≥–20db of total power: ±0.3dB	(typical).

AdjACent ChAnnel power 1: 
dynamic range:	70dBc	@	885kHz	offset	(typical).	82dBc	@1980kHz	offset	(typical). 
relative Accuracy:	±0.5dB	typical.

oCCupied bAndwidth: Frequency Accuracy:	±5kHz	(typical).

SpeCtruM eMiSSionS MASk 1: Accuracy relative to Carrier power: <0.5dB.

diSplAyS: Code domain power, adjacent channel power with limits, occupied bandwidth with 
limit lines, conducted spurious emissions with limits.

1. Carrier power at RF input ≥–10dBm.  Does not include level uncertainty due to inherent noise.

MoDEL 2820-wcDMa-U: Up Link Signal analysis 
Personality

wcDMa PowER aND MoDULaTIoN QUaLITY  
(carrier = 1800MHz–2200MHz)
ChAnnel power: Measurement range: +33dBm to –60dBm (typical). 

 Accuracy (3.84Mhz bw):	±0.6dB	(typical).

FrequenCy error: Frequency error Measurement range: ±3kHz	(typical). 
 Frequency error Accuracy: ±10Hz	(typical).

rMS eVM: range: 0%–25%	(typical). Floor: 1.9%	(typical). Accuracy: ±2%.

Code doMAin power: 
relative Accuracy, for code channels, ≥–20db of total power:	±0.3dB.

AdjACent ChAnnel power 1: dynamic range:	 63dBc	@5MHz	offset	(typical). 
	 69dBc	@10MHz	offset	(typical).

relAtiVe ACCurACy: ±0.5dB	(typical).

oCCupied bAndwidth: Frequency Accuracy:	±20kHz	(characteristic).

SpeCtruM eMiSSionS MASk 1: Accuracy relative to Carrier power: <1.5dB (characteristic).

diSplAyS: Code domain power, adjacent channel power with limits, occupied bandwidth with 
limit lines, spectrum emissions with limits.

1. Carrier power at RF input ≥–10dBm. Does not include level uncertainty due to inherent noise.

MoDEL 2820-wcDMa-D: Downlink Signal analysis 
Personality

wcDMa PowER aND MoDULaTIoN QUaLITY 
(carrier Frequency = 1800MHz – 2200MHz)
ChAnnel power: Measurement range: +33dBm to –60dBm (typical). 

 Accuracy (3.84Mhz bw): ±0.6dB	(typical).

FrequenCy error: Frequency error Measurement range: ±3kHz	(typical). 
 Frequency error Accuracy: ±10Hz	(typical).

rMS eVM: range: 0%–25%	(typical). Floor: 1.9%	(typical). Accuracy: ±2%. Symbol eVM 1: 0.25%.

Code doMAin power:  
relative Accuracy, for code channels, ≥–20db of total power:	±0.3dB.

AdjACent ChAnnel power 1: dynamic range:	63dBc	@5MHz	offset	(typical). 
	 69dBc	@10MHz	offset	(typical).

relAtiVe ACCurACy:	±	0.5dB	(typical).

oCCupied bAndwidth: Frequency Accuracy:	±20kHz	(characteristic).

SpeCtruM eMiSSionS MASk 2: Accuracy relative to Carrier power: <1.5dB (characteristic).

diSplAyS: Code domain power, adjacent channel power with limits, occupied bandwidth with 
limit lines, spectrum emissions with limits.

NoTES
1. Valid for CPICH only signal.
2. Carrier power at RF input ≥–10dBm. Does not include level uncertainty due to inherent noise.

MoDEL 2820-wLaN: wireless LaN Signal analysis 
Personality

cHaNNEL PowER
MeASureMent rAnge: 

Carrier Frequency 2.4ghz: +33dBm to –60dBm (typical). 
Carrier Frequency 4.9 and 5.8ghz: +15dBm to –60dBm (typical).

ACCurACy: oFdM 20Mhz: ±0.85dB	(typical). 
 oFdM 40Mhz: ±0.85dB	(typical). 
 dSSS/CCk: ±0.85dB	(typical).

FREQUENcY ERRoR
MeASureMent rAnge: oFdM: ±312kHz. 

 dSSS/CCk: ±100kHz.

ACCurACy:	±10Hz	(typical).

rMS eVM Floor 1, typical (Characteristic): 
802.11a: –38dB	(–41.9dB)	@	5.8GHz. 
802.11g: –41dB	(–44.8dB)	@	2.4GHz. 
802.11j: –38dB	(–41.9dB)	@	4.9GHz. 
802.11n 20Mhz 2: –40dB	(–44.1dB)	@	2.4GHz. 
	 –36dB	(–41.0dB)	@	5.8GHz. 
802.11n 40Mhz 2: –35dB	(–40.3dB)	@	5.8GHz. 
802.11b: –44dB	@	2.4GHz.

ChAnnel FlAtneSS MASk MArgin: 
oFdM 20Mhz: 1.4dB (typical) at 2.4 and 5.8GHz. 
oFdM 40Mhz: 1.0dB (typical) at 5.8GHz.

NoTES
1. Applies when input signal is above –20dBm, with Expected Channel Power set equal to input power.
2. Measuring 802.11n MIMO signals can degrade the EVM floor by as much as 3dB.

2820 RF Vector Signal Analyzer
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Trigger and Synchronization Inputs and outputs
trigger SourCeS 1: Free run 

 External 
 Video 
 Bus 
 External arm using video trigger 
 Bus arm using external or video trigger 
 Latched External

trigger delAy: –30 to +30 seconds. 

trigger ModeS: On measurement. 
 On acquire.

externAl trigger: Selectable on rising or falling edge of external input. 
 Input level TTL. 
 Minimum input pulse width required 50ns (characteristic).

Video trigger ModeS: Selectable on rising or falling signal edge. 
 Video level. 
 Pre-qualification mode level and time settings

SynC output ModeS: Generate a sync pulse: 
	 •	Off 
	 •	Begin	measurement 
	 •	Start	tune 
	 •	Ready	acquire 
	 •	Start	acquire 
	 •	End	acquire 
	 •	End	measurement

SynC output polArity SeleCt: Sync out is on the or falling rising edge.

SynC output: TTL level. 
 Minimum pulse width 200ns (characteristic).

eVen SeCond CloCk input: External even second clock (TTL).

eVen SeCond CloCk output: External even second clock (TTL).

1. Bus trigger and bus arm available only in channel power list mode.

GENERaL SPEcIFIcaTIoNS
power: 100VAC to 240VAC; 50/60 Hz (automatically detected); 150VA max.

Ce eMC CoMpliAnCe: EU Directive 89/336/EEC; EN 61326-1.

Ce SAFety CoMpliAnCe:	CE;	EU	Directive	73/23/EEC,	EN	61010-1.

CAlibrAtion: Annual calibration cycle in system.

enVironMent (for indoor use only):
18° to 23°C specified operating, unless otherwise noted.
0° to 50°C operating survival, non-specified operation.
–25°C to 65°C non-operating (AC power off) storage.
Altitude: Maximum 2000 meters above sea level.
Cooling: forced air top, bottom and side intakes and rear exhaust. For proper cooling in a 

rack, use Keithley Instruments 2910-RMK Rack Mount Kit.

digitAl inputS/outputS: 4 bits, TTL-compatible.

interFACeS: IEEE-488.1 compliant. Supports IEEE-488.2 common commands and status 
model topology.
lAn: 10/100BT Ethernet, RJ45, LXI Class C, no auto MDIX.
IVI-COM
uSb: USB full speed
rF in/tg out: Type N connector.

MeChAniCAl VibrAtion And ShoCk:
MIL-PRF-2880 CL3 random vibration, 3 axes.
Sine-Sweep test for resonances, 3 axes.
MIL-STD-810F	516.5	paragraph,	4.5.7	procedure	VI	bench	drop	MIL-PRF-2880	CL3	random	

vibration, 3 axes. 

generAl MeChAniCAl ChArACteriStiCS: 
height: 3U (133mm) (5.25̋ ). 
width: Half-rack (213mm) (8.4̋ ). 
depth: 464mm (18.25̋ ). 
weight:	7.5kg	(16.5	lbs.).

wArrAnty: 3 years standard.

2820 RF Vector Signal Analyzer

SPEcIFIcaTIoN NoTES
Specifications describe the instrument’s warranted performance. Typical and characteristic values 
are not warranted, but provide additional information regarding performance of the  
Model 2920 and are provided to assist in application of the Model 2920.

SpeCiFiCAtionS (warranted performance):

Specification values are performance that is warranted. All units are warranted to meet these per-
formance specifications under the following conditions:

•	Ambient	operating	temperature	of	18°C	to	28°C,	unless	otherwise	noted.

•	After	a	warm-up	time	of	30	minutes	and	self	calibration	at	ambient	temperature.

typiCAl (mean + 3 standard deviations):

Typical values are performance that units will meet under the following conditions:

•	Ambient	operating	temperature	of	23°C,	unless	otherwise	noted.

•	After	a	warm-up	time	of	30	minutes	and	self	calibration	at	ambient	temperature.

This performance is not warranted.

ChArACteriStiC (mean or expected value):

Characteristic values are nominal performance that units are expected to have under the following 
conditions:

•	Ambient	operating	temperature	of	23°C,	unless	otherwise	noted.

•	After	a	warm-up	time	of	30	minutes	and	self	calibration	at	ambient	temperature.

This performance is not warranted.
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2820 RF Vector Signal Analyzer

Specifications are subject to change without notice.
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