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From gigabits to gigahertz Keysight Technologies, Inc. offers an end-to-

end solution that enables you to work across both domains—digital or RF—

and gain new insights. You’re probably familiar with the unmatched breadth 

of our instrumentation offering. You may also know Keysight software 

solutions such as Advanced Design System, Signal Studio and 89600A vector 

signal analysis (VSA).

We’ve united those tools in an integrated platform for cross-domain digital/

RF testing. Our starting point is the industry’s first DigRF V4 test solution. 

This new test platform enables DigRF protocol debugging as well as 

comprehensive stimulus and analysis across the digital and RF domains for 

IC developers—RF and BB—and handset integrators. We offer the only 

solution that enables and accelerates the turn-on, validation and integration 

of DigRF V4-based devices. With this solution, we can help you gain greater 

confidence in your increasingly complex designs—from turn-on through 

integration, from gigabits to gigahertz.

Pages 3 through 7 of this brochure provide overviews of our solutions for 

the four major areas. To get the latest information about new products, app 

notes, and more, please visit www.keysight.com/find/DigRF.

The explosion of functionality being packed into mobile devices puts 

numerous technologies inside each unit: cellular, GPS, WLAN, Bluetooth, 

camera, FM, stereo audio and more. As these designs become increasingly 

complex, the challenges of validation and testing become more difficult. 

To further complicate the situation, advantages such as lower costs, wider 

bandwidth and extended battery life are pushing digital technologies deeper 

into the radio frequency (RF) portion of every handset.

The multi-gigabit DigRF V4 standard is rapidly emerging as the next-gener-

ation serial interface between mobile baseband (BB) and RF ICs because 

it removes the inter-chip communication bottleneck. However, the ongoing 

evolution of the DigRF standard introduces multiple levels of complexity due 

to changes such as a new protocol and a high-speed serial link. Couple that 

with the introduction of MIMO techniques and new RF modulation formats 

into handset design and the problems become even tougher.

From turn-on through integration, the ability to gain greater confidence in 

these new designs depends on deeper insights that span the digital and 

RF domains. Within each wireless device, new insight begins in the digital 

domain at the physical and protocol layers. Next, ensuring proper operation 

over the air requires insight into the RF domain and the physical and protocol 

layers. With new handset designs, it becomes crucial to have tools that work 

across the digital and RF domains.

Achieve deeper insights— 
with Keysight Technologies

Gain greater conidence in your DigRF designs

1. Loudspeaker

2. 3.5 mm audio jack

3. Infrared port

4. MicroSD mem. card slot

5. Speaker phone

6. Ambient light sensor

7. 240x320 pixel screen

8. Select keys

17. Navigation key

18. End key

19. 5 MP camera

20. LED flash

21. Loudspeaker

22. Volume button

23. Review button

24. Camera button

9. Menu keys

10. Answer key

11. Charger connection

12. Edit key 

13. Mini USB port

14. Clear key

15. VGA camera

16. On/Off button

DIGITAL PHYSICAL LAYER Debug/Validation

DIGITAL PROTOCOL LAYER Debug/Validation

RF PHYSICAL LAYER

RF PROTOCOL LAYER

Validation

Validation

RF
DOMAIN

DIGITAL
DOMAIN
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During device development, challenges abound in the embedded 

technologies and the required measurements. These challenges exist in the 

physical and protocol layers of the digital and RF domains—and they span 

the domains. Every step of the way, Keysight offers solutions that can help 

you quickly characterize and integrate your devices and get them to market 

faster.

Digital domain:  Physical layer

Early in handset development, it’s essential to debug and validate digital 

designs at the physical layer. One key step is verifying the occurrence of 

reliable physical communication: Are the right signals present? Can the 

BB-ICs and RF-ICs exchange bits? Is the clock being properly recovered? Will 

the timing work across long packets?

DigRF presents new challenges for wireless designers. The presence of 

gigabit serial interfaces and embedded clocks turns issues such as signal 

integrity and jitter into major considerations. Fortunately, we’ve been working 

with high-speed serial interfaces since their inception—and offer second-

generation instruments that can connect to your interface with minimal 

interference and quickly identify problems. Instruments such as the Keysight 

90000A Series Infiniium oscilloscopes and 81250A parallel bit error ratio 

tester (ParBERT) make this possible.

90000 Series

Specialized tools help you debug and validate designs 

based on today’s higher data rates and serial buses. 

The DSA90000A digital signal analyzer (DSA) is an 

oscilloscope measurement system optimized for these 

measurement tasks. The system is built around a 

four-channel Infiniium DSO90000A Series oscilloscope 

and the InfiniiMax probing system. The DSA helps you 

preserve design margins by providing the industry’s 

lowest noise floor, lowest jitter measurement floor, 

lowest trigger jitter, and flattest combined frequency 

response of scope and probe. 

 – Bandwidth:  

2 GHz, upgradeable to 13 GHz
 – Sampling:  

40 GSa/s with one or two 

channels; 20 GSa/s with all four 
channels

 – Memory depth:  

64 Mpts at  4 GSa/s
 – Trigger jitter:  

Less than 500 fs

Communications 
Test Set

DigRF Tester

Signal Analyzer 

Signal Source 

Cross-domain Test

Wideband  
Oscilloscope

ParBERT

 – Generate and analyze  

single-ended and differential 
signals, including true 
differential

 – Apply PRWS, PRBS  

and user-deined parallel 
patterns

 – Perform BER analysis  

with user-deined patterns, 
PRBS/PRWS or mixed data 
(user-deined with PRBS)

81250A ParBERT
This modular test platform includes generator and  

analyzer modules that work from 675 Mb/s up to  

45 Gb/s. It’s a perfect fit for serial-to-serial BER  

testing. Examples include multiplexer and demulti- 

plexer (MUX/DEMUX)—or serializer/deserializer 

(SerDes) —testing of communications devices, and 

multiple transmitter and receiver testing. The ParBERT 

software suite is a ready-to-use package that offers 

different levels of measurement analysis: output 

timing measurements; output level measurements; 

comprehensive jitter measurement applications; and 

eye-opening measurement applications.

Work within and across the domains
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Digital domain:  Protocol layer

The next step is to debug and validate digital circuitry at the protocol level. Important 

tests answer a variety of questions: Are the right DigRF packets present? Are control 

and data packets being reliably transferred? Can data be looped back successfully? 

Performing such measurements on both BB-ICs and RF-ICs requires tools such as the 

Keysight RDX platform connected with our line of low-capacitance probes.

RDX
The ultimate solution for DigRF testing and 

characterization, the RDX platform provides a single 

test environment that helps you validate DigRF V4 

and V3 protocols under real-world conditions. With 

powerful emulation software and protocol-specific 

hardware test cards, you can quickly explore a broad 

range of test cases. The included protocol generation 

and analysis software interoperates with the industry-

leading Keysight Signal Studio software and 89600 

VSA analysis software to enable RF physical domain 

stimulus and analysis across an RF-IC chip. 

Midbus/soft touch

 – Probe directly on boards without an 
adapter

 – Perform chip-to-chip protocol 

measurements
Flying leads

 – Acquire signals from randomly located 
parts within your target

 – Connect to IC pins, traces, pads, vias, 
etc., with compatible accessories

Active Probes
Get greater insight with Keysight active probing 

solutions. We offer ultra-low capacitive loading  

(< 0.15 pF) and high sensitivity to ensure minimum 

disturbance at the gigabit speeds used in DigRF 

V4 testing. Choose between the N5345A midbus 

probe with soft-touch technology for fast probing on 

prototype boards, and N5346A flying leads probing 

solutions, which enable effortless monitoring of DigRF 

V4 links in space-constrained designs.

Work within and across the domains

 – Emulate real-world 
conditions

 – Monitor and verify bus 
activity with packet-viewer 
software

 – Choice of small, modular 

mainframes will 

accommodate future MIMO 
designs
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RF domain:  PHYSICAL layer 

Once the digital side is working, it’s time to ensure that the device can connect and  

communicate—and the next step is to validate the physical layer in the RF domain. 

Essential test capabilities extend from fundamental RF characterization to advanced 

measurements such as error vector magnitude (EVM), spectrum emission mask (SEM),  

and more. These are enabled by Keysight’s industry-leading signal analyzers, 89600  

Series VSA software, signal generators, and Signal Studio signal-generation software.  

You can configure Keysight’s signal analyzers and sources to support all modern,  

popular cellular and emerging-communications modulation formats.

MXA signal analyzer
Eliminate the compromise between speed and 

performance with the MXA signal analyzer. A variety 

of X-Series measurement applications run inside the 

instrument: LTE, W-CDMA, TD-SCDMA, WiMAXTM and 

more. For advanced signal and modulation analysis, the 

Keysight 89600 Series VSA software (89601A) can also 

be operated within the analyzer.

 – 30 to 300% faster than other 
spectrum and signal analyzers

 – 0.23 dB absolute measurement 
accuracy

 – +15 dBm third-order intercept 
(TOI)

 – –154 dBm/Hz displayed 
average noise level (DANL)

 – High-resolution spectrum 
analysis

 – Advanced general-purpose 
modulation analysis: AM/FM/
PM, 2FSK to 1024QAM

 – Standard-speciic analysis 
coverage including WiMAX, 
WLAN, 3GPP, LTE and UWB

 – An extensive suite of time-
domain analysis tools for burst 
analysis

 – Upwards of +20 dBm output 
power

 – < –73 dBc 3GPP W-CDMA 
ACLR at +5 dBm output power 
(one-carrier) and < –66 dBc 
(four-carrier)

 – ≤1.2 ms switching speed in SCPI 
mode

 – Compatible with Signal Studio 
to generate modulation speciic 
signals

 – Create reference signals 

for mobile comms, wireless 
connectivity and digital 
broadcasting standards

 – Create virtually distortion-free 
test signals for component 
analysis

 – •Create calibrated additive 
signal impairments for receiver-
tolerance evaluation

VSA software 

The 89600 Series VSA software provides superior 

general-purpose and standards-specific signal 

evaluation and troubleshooting tools. Use these tools 

to dig into your signal and gather the data you need to 

successfully troubleshoot PHY-layer signal problems. The 

VSA software is compatible with more than 30 Keysight 

instruments—signal analyzers, scopes, logic analyzers, 

RDX platform—and can run within those instruments, 

on a server, or standalone on a PC.

MXG signal generator 
Quickly and easily create performance-optimized LTE,  

WiMAX or other cellular and wireless reference signals  

for component-level parametric test, baseband sub- 

system verification, receiver performance verification,  

and advanced functional evaluation. The Keysight MXG  

offers scalable performance easily tailored for the 

stringent test requirements of components and devices 

used in DigRF devices. With vector signal generation 

up to 6 GHz, and the MXG ATE for automated test 

environments, you can configure the MXG  

to fit your specific test needs.

Signal Studio 
Keysight Signal Studio and embedded software are 

a suite of flexible, easy-to-use, standards-based 

signal-creation tools that will cut the time you spend 

on signal simulation. They also provide validated and 

performance-optimized reference signals to help you 

better characterize, evaluate and fine-tune your designs. 

Signal Studio runs on signal generators as well as the 

RDX platform and supports a variety of cellular and 

wireless formats including WiMAX and LTE.
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RF domain:  PROTOCOL layer 

The final step in the development test process is to validate the protocol layer in the  

RF domain. Checking the modulation quality of transmitted and received signals helps 

ensure that control packets and data packets are properly decoded. Keysight provides 

protocol-level tools for all popular cellular formats. From verifying initial wireless  

connectivity through completion of conformance testing, we can provide the wireless 

protocol solutions that fit your needs.

Familiar tools for RF engineers 

Even though there’s now a digital interface between the BB-IC and RF-IC, 

Keysight provides familiar tools on the RDX platform to support RF and 

cross-domain testing. You can test transmitters using Signal Studio or EEsof 

EDA software to inject waveforms just as if you could connect a vector 

signal generator. For receiver testing, the 89600 VSA software runs on the 

RDX platform, providing a virtual access point for RF analysis. Best of all, 

these tools work along with RDX digital tools for troubleshooting of problems 

that can’t be otherwise isolated to the digital or RF subsystems. The result is 

a level of insight unequaled by alternative approaches.

8960A Series 10
Keysight’s one-box test sets include network simulation and  

software verification tools and are designed specifically  

for the needs of wireless developers doing software design  

verification and integration. These test solutions offer  

realistic network simulation as well as Internet connectivity  

with real data traffic flows. Additional capability is provided  

with extensive real-time protocol logging and analysis tools. 

E6651A
This Mobile WiMAX test set offers a unique combination  

of flexible base station emulation and RF parametric tests in  

one integrated unit, with support for IEEE 802.16e 2005 

protocol conformance test (PCT). With instrument-grade 

RF signal generation and signal analysis capability up 

to 6 GHz, the E6651A can address current and planned 

WiMAX profiles. A suite of RF measurements can be used 

for characterization, calibration and verification of WiMAX 

transmitter and receiver performance. The addition of the 

N6422C WiMAX Wireless Test Manager makes it easy to 

automate test plans and increase test coverage.

E6620A
The wireless communications test set is a scalable platform  

that shortens design cycles of LTE 3GPP release 8 user 

equipment—from protocol to conformance test—using a  

common protocol stack across all solutions. An advanced,  

one-box test set for LTE, the E6620A offers real-time, 

system-rate network emulation for L1/L2/L3 uplink and 

downlink via RF or digital baseband, and provides a path to 

MIMO 2 cell and RF measurement capabilities.

 – Benchtop RF parametric 
measurements and network 
emulation

 – Full connectivity to the Internet 
for cmda2000,W-CDMA/HSPA, 
1xEV-DO and GSM/GPRS/ 
EGPRS wireless devices

 – Digital baseband fading 
capability

 – Real-time base station emulation 
supports network entry, data 
connection and data transfer

 – End-to-end application-, 
protocol-and physical-layer 
testing

 – Flexible proile support includes 
Wave 2 MIMO

 – Supports TTCN-3 protocol test 
case

 – RF pre-conformance and 
conformance

 – Interoperability test

 – Integration test and validation

 – Functional test

 – Uplink and downlink MIMO

 – Channel emulation 

 – LTE RF measurements
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Other Development Tools

While developing and integrating chipsets for solutions using DigRF technology, you are 

also dealing with other important considerations such as power consumption. Keysight  

has precision power supplies, software tools, and “connected solutions” to assist  

your chipset development efforts.

66319D and 66321D
These mobile communications DC sources provide fast transient 

response, exceptional sourcing, output-resistance programming, 

and precise measurements. They are specially designed for 

testing next-generation digital wireless communications devices. 

The 66321D offers a capability that simulates the internal 

resistance of a battery or battery pack. With dual outputs, the 

66319D enables testing of both the main battery and the battery-

charger circuitry—and this makes it possible to test phones and 

chargers with the same equipment. 

 – Automatically detect 
permanently and intermittently 
open sense-wire connections 
(66319D)

 – Simulate battery or battery-
pack internal resistance 
(66321D)

 – Built-in voltmeter capability  
(66319D & 66321D)

 – Graphical user software—no 
programming required

 – Three modes: waveform 
capture, data logging (above) 
and CCDF statistical analysis

 – Operational control from 
Keysight WTM, LabVIEW, 
Visual Basic and more

 – Export data as a spreadsheet or 

text ile

 – Simulate wireless signals and 
download to a vector signal 
generator or the RDX platform

 – Capture DUT output with signal 
analyzer or the RDX platform 
then post-process with the 
wireless library

 – Perform measurements on RF 

and mixed-signal DUTs

14565B 
The 14565B device-characterization 

software, along with a 66321D or 66319D 

mobile communications DC source, is 

a ready-to-use solution for long-term 

current-drain measurement, visualization, 

analysis, and optimization. This eliminates 

the traditional, time-consuming process of 

integrating DC sources, current shunts and 

digitizing measurement equipment, and then 

creating custom application software. 

EESof EDA software 
In wireless R&D, our unique LTE Connected 

Solutions extend instrumentation function-

ality with the flexible Keysight Advanced 

Design System (ADS) simulation capability. 

Combine design and test environments,  

get early access to evolving wireless signals,  

and create and analyze the signals you need 

to accelerate your products through confor-

mance—and get them to market faster.
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We’ve united our industry-leading instrumentation and software in an integrated platform for 
cross-domain digital/RF testing at the physical and protocol layers. From turn-on through 
integration, from gigabits to gigahertz, Keysight offers an end-to-end solution that enables you 
to work within your preferred domain—digital or RF—and gain new insights. Every step of the way, 
Keysight offers solutions that can help you quickly haracterize and integrate your devices and get 
them to market faster.
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