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Introduction
• Complements Keysight instruments and software products to provide a complete test solution
o For instrument support, please refer to the individual N5990A software changelog file
• Full system calibration
• Quick compliance testing
• Characterization mode for in-depth testing
• HTML reports for easy post-processing
• API for running calibrations and tests programmatically, e.g. from another test sequencer.
Supported languages: C#, Python (with library for .NET Framework interoperability).
• Integration points for custom instruments for e.g. reading out BER data or controlling
programmable power supplies

Turn your test instruments into a solution
An efficient test strategy is a proven competitive advantage. The Keysight Technologies
N5990A test automation software platform is a key element of winning strategies.
By combining the performance of your instruments with the convenience of your PC, the
N5990A provides unprecedented test integration, high throughput and ease-of-use for a
wide range of stimulus and response systems. It is this level of control that turns a
collection of instruments into a generic test solution.

Proven reference solution
The N5990A has proven itself at many interoperability workshops (“plug fests”) since its
introduction in January 2006. As a result, the N5990A is recognized as a benchmark in
the industry, e.g. at electrical standards MOI (method of implementation) events

Receiver tests

Fast and Reliable
Testing
The comprehensive
N5990A test
automation software
platform increases
testing speed,
reduces test costs
and ensures greater
thoroughness
compared to manual
electrical testing.

The N5990A’s receiver test options provide dedicated receiver compliance tests for popular and
emerging digital buses.
The software ideally complements Keysight’s portfolio of transmitter test software applications for
computer buses such as PCI Express or video buses like HDMI.
Apart from the fast reassurance of the compliance mode, the characterization mode offers in-depth
analysis.
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Integrated generic solution
The N5990A supports the broad portfolio of Keysight instruments, such as the M8020A high
performance BERT, Arbitrary Waveform Generators and Infiniium oscilloscopes.
You can select the hardware performance you need to test your specific DUT, single or multi-lane.
The N5990A’s software layers seamlessly complement the instrument software, providing a common,
generic test environment.

Standardize your tests
The automation platform makes the standard specific tests simpler and the same user interface applies
to all available standards. Our solution helps in significant productivity gains and captures your DUT test
values in a HTML report (see Figure 1).

Figure 1. User interface and results display

About N5990A
The N5990A platform is developed by BitifEye Digital Test Solutions. Our Partner Company
complements the Keysight instruments with software, accessories, including switching, and services.
Keysight guarantees worldwide service and support of the test platform. To meet specific needs,
BitifEye offers customization services (see www.bitifeye.com).

Test selection
The software lets you select tests from an intuitive tree structure with multiple levels of detail. A key
element of the platform is the test sequencer. This lets you select the tests which you want to run and
the number of repetitions.
Find us at www.keysight.com
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Test results
The software provides test results in HTML. When you measure a parameter range, it delivers a specific
graph (see Figure 2) and a related data table. You can access the results while ValiFrame is running or
export them for analysis at your convenience.

Figure 2. Jitter tolerance test results

Compliance and characterization modes
In compliance mode, you run individual tests as specified by the applicable standard. In characterization
mode, experienced users have access to test parameters such as frequency range, frequency step
width and limits.

Comprehensive software tutorials
You can find software tutorials on the N5990A software as well as on the M8085A software at the
homepage of our partner under https://www.bitifeye.com/videos/
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Computer Bus Applications – PCI Express
Discontinued Dec 1st, 2020. Replacement product N5991P.
N5990A for PCI Express offers compliance and expert testing of specification versions 1.0 to 4.0 for
ASIC and CEM DUTs up to 16 GT/s.
Base option, 101, provides receiver tests with fixed equalization. This enables compliance testing of
DUTs up to version 3.0 of the specification.
For tests where the equalization needs to be negotiated dynamically (LEQ), option 501 is required on
the ValiFrame side, as well as the LTSSM option on the M8020A. When testing according to version 4.0
of the PCI Express specification, Rx Compliance tests for 8 GT/s and 16 GT/s must be performed in this
way. For 8 GT/s the receiver tests with fixed equalization are still offered, as part of the Expert Mode
functionality. In addition to that, option 501 offers LEQ for transmitter, to verify that the DUT can supply
the required equalization presets as requested by the M8020A LTSSM.
Besides the compliance tests, additional tests are offered for better characterization of your DUT. For
details, please check the tables below.
PCIe 3

Compliance

Expert Mode

Option

2.5G Rx Compliance

•

•

101

5G Rx Compliance

•

•

101

8G Rx Compliance

•

•

101

*1

8G Rx Preset Compliance

•

•

101

*2

8G LEQ Rx Compliance

•

•

501

*1

8G LEQ Tx Initial Preset Compliance

•

•

501

*2

8G LEQ Tx Response Time Compliance

•

•

501

2.5G Rx Jitter Tolerance

•

101

2.5G Rx Sensitivity

•

101

5G Rx Jitter Tolerance

•

101

5G Rx Sensitivity

•

101

8G Coefficient Matrix Scan

•

101

8G Pre-Shoot De-Emphasis Scan

•

101
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Notes

Page 7

8G Rx Jitter Tolerance

•

101

8G Rx Sensitivity

•

101

8G LEQ Rx Jitter Tolerance

•

501

8G LEQ Rx Sensitivity

•

501

Compliance

Expert Mode

Option

2.5G Rx Compliance

•

•

101

5G Rx Compliance

•

•

101

8G Rx Pre-Compliance

•

101

*1

8G Rx Preset Pre-Compliance

•

101

*2

Table 1. PCIe 3 receiver test coverage (Compliance and Expert mode)
*1 is ca lle d S tressed V olta ge and S tress ed Jitte r fo r AS IC
*2 A dd -In Ca rd on ly

PCIe 4

Notes

8G LEQ Rx Compliance

•

•

501

*1

8G LEQ Tx Initial Preset Compliance

•

•

501

*2

8G LEQ Tx Response Time Compliance

•

•

501

•

101

*1

16G Rx Pre-Compliance
16xG LEQ Rx Compliance

•

•

501

*1

16G LEQ Tx Initial Preset Compliance

•

•

501

*2

16G LEQ Tx Response Time Compliance

•

•

501

2.5G Rx Jitter Tolerance

•

101

2.5G Rx Sensitivity

•

101

5G Rx Jitter Tolerance

•

101

5G Rx Sensitivity

•

101

8G Coefficient Matrix Scan

•

101

Find us at www.keysight.com

Page 8

8G Pre-Shoot De-Emphasis Scan

•

101

8G Rx Jitter Tolerance

•

101

8G Rx Sensitivity

•

101

8G LEQ Rx Jitter Tolerance

•

501

8G LEQ Rx Sensitivity

•

501

16G Coefficient Matrix Scan

•

101

16G Pre-Shoot De-Emphasis Scan

•

101

16G Rx Jitter Tolerance

•

101

16G LEQ Rx Jitter Tolerance

•

501

Table 2. PCIe 4 receiver test coverage (Compliance and Expert mode)
*1 is ca lle d S tressed J itte r Eye fo r AS IC
*2 A dd -In Ca rd on ly

Figure 3. Test selection details (characterization mode)

Figure 4. PCI Express test station

U.2 receiver tests
The add-on Option 111 provides receiver test coverage for PCle 3 / 4 8GT/s U.2 storage devices.

Multi-lane testing
Multi-lane receiver testing can be conducted with the BIT-2100 Series switch system from BitifEye.
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Link training suite
The PCI Express Link Training Suite (N5990A Option 301) offers an easy and quick setup of the PCI
Express loopback training sequences as well as the signal parameters. It is ideal for debugging and
troubleshooting. The generated sequences can be imported in the test automation.

Note:
N5990A PCI Express products are being replaced by N5991P**A products. Unlike the N5990A PCI
Express products, the N5991P**A Series PCI Express test automation offers products for PCI Express
5.0 and supports the M8040A 64 Gbaud High-Performance BERT.

Find us at www.keysight.com
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Computer Bus Applications – SATA
Discontinued Dec 1st, 2020. Replacement product N5991ST.
Over the years, Serial ATA (serial advanced technology attachment or SATA) became the de-facto
standard for connecting hard drives into computer systems. By design, SATA is less susceptible to
crosstalk and EMI than the preceding parallel implementation. Testing it to the standard defined by the
SATA-IO (www.serialata.org) to guarantee compatibility and interoperability, however, is still mandatory
and vital to vendors.

Convenient, automated RX tests
The N5990A test automation software platform provides rapid testing and fully controls the test setup,
covering all the RSG compliance tests.
The coverage of the receiver tests by N5990A Option 103 is given in Table 3. The crucial receiver jitter
tests are provided for devices and hosts in both the pure compliance and the advanced expert mode.
For device characterization, complementary tests are available in expert mode.

System calibration
This initial step is mandatory for reliable measurements but used to be slow and inconvenient in the
past. N5990A’s automated calibration provides a new user experience. The oscilloscope is used for the
calibration of the receiver test subsystem.

Link training suite
The default loopback training sequences can be adjusted to a particular DUT’s needs with the SATA
Link Training Suite, N5990A Opt. 303. The sequences which it generates can be sent directly to the JBERT for quick manual testing and they can be imported into the N5990A test automation, too.

Figure 5. HTML results

Figure 6. SATA Link Training Suite

Figure 7. Automated SATA test
station
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Test requirement

Test name

Compliance mode

Expert mode

RSG-01

Gen1 (1.5 Gb/s) receiver jitter tolerance test

•

•

RSG-02

Gen2 (3 Gb/s) receiver jitter tolerance test

•

•

RSG-03

Gen3 (6 Gb/s) receiver jitter tolerance test

•

•

RSG-05

Asynchronous receiver stress test

•

•

RSG-06

Asynchronous receiver stress test with SSC

•

Receiver differential sensitivity

•

Receiver jitter tolerance

•

Receiver constant parameter stress test

•

Receiver Data Rate deviation test

•

Receiver SSC Tolerance test

•

Table 3. SATA receiver test coverage (host and device DUTs)

Note:
N5990A SATA products are being replaced by N5991ST*A products. Unlike the N5990A SATA
products, the N5991ST3* Series SATA test automation supports the M8040A 64 Gbaud HighPerformance BERT

Find us at www.keysight.com

Page 12

Computer Bus Applications – USB
Discontinued Dec 1st, 2020. Replacement product N5991U32.

SuperSpeed USB 3.1 Gen 2 and “Type-C” are gaining ground
With USB 3.0, also known as SuperSpeed USB, and USB 3.1 Gen 2, data rates have increased up to
10 Gb/s! This tremendous increase enables new applications, such as fast data transfer from an
external computer hard drive. A reliable implementation, however, requires thorough testing.

USB 3.0/3.1 Gen 1, Gen 2 and Type-C test coverage from the start
The proven N5990A test automation software provided USB 3.0 and USB 3.1 test coverage from the
beginning. This was achieved by actively cooperating with key technology drivers and supporting
industry events such as interoperability tests. N5990A comprises receiver tests for USB 3.0/3.1 hosts
and devices. The crucial jitter tolerance test is supported as well as other critical tests, see Table 4.

USB receiver tests
A test station is shown exemplarily in Figure 8. It comprises a J-BERT M8020A, the USB test fixtures
and the test software. For error counting, the J-BERT SER/FER analysis capability removes the SKP
OS filler symbols from the data stream. For debugging purposes, the USB Link Training Suite (Opt. 302)
allows the loopback training sequences to be modified and test signal parameters to be changed on the
fly. For USB 3.0 and 3.1, LTSSM Link Training is also supported in Option 102.

Type-C and PDO support available
Full Type-C functionality with an integration of Power delivery tests are available by adding N5990A Opt.
006 to your test environment.

Figure 8. USB SuperSpeed test station
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Standard
version

Test
requirement

Test name

USB 3.1

TD_1.2
TD_1.8
TD_1.9
TD_1.10

Compliance mode

Expert
mode

LFPS receiver test

•

•

Receiver jitter tolerance at 5 GT/s

•

•

Receiver jitter tolerance at 5 GT/s (Type-C)

•

Receiver jitter tolerance at 10 GT/s

•

Receiver constant parameter stress test

•

Receiver jitter tolerance characterization

•

Receiver sensitivity test

•

Table 4. USB receiver test coverage (host and device DUTs)

Note:
N5990A USB products are being replaced by N5991U3*A products. Unlike the N5990A USB products,
the N5991U3*A Series USB test automation supports the M8040A 64 Gbaud High-Performance BERT.
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Computer Bus Applications – Thunderbolt
Discontinued Dec 1st, 2020. Replacement product N5991U4.

The USB-C that does it all
Thunderbolt™ 3 brings Thunderbolt to the USB Type-C (commonly known as USB-C) connector at
speeds up to 40 Gbps, creating one compact port that does it all – delivering the fastest, most versatile
connection to any dock, display, or data device. For the first time, one computer port connects to
Thunderbolt™ devices, every display, and all USB devices. It is intended for new uses, such as 4K
video, single-cable docks with charging, external graphics, and built-in 10 GbE networking.

Receiver testing in its most convenient torm
As with all other computer bus applications, the N5990A option 104 works with the M8020A J-BERT
with the same look and feel. This boosts productivity. The test automation software covers all the tests
given in Table 5 for pure compliance tests. For device characterization, complementary tests are
available in expert mode. Test results can be saved in HTML format.

Type-C and PDO support available
Full Type-C functionality with an integration of Power delivery tests are available by adding N5990A
Opt. 006 to your test environment.

Figure 9. N5990A Thunderbolt Test Tree

Find us at www.keysight.com
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Test description

Port

Lanes

SJ Frequencies
1
2
10
MHz MHz MHz

50
MHz

100
MHz

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

A

B

0

1

Receiver Test for 10.3125 Gb/s at TP2

X

X

X

X

X

X

Receiver Test for 10.3125 Gb/s at TP3EQ

X

X

X

X

X

Receiver Test for 20.625 Gb/s at TP2

X

X

X

X

Receiver Test for 20.625 Gb/s at TP3EQ

X

X

X

X

Table 5. Thunderbolt Test Coverage.

Note:
N5990A TBT products are being replaced by N5991U4* products. Unlike the N5990A TBT products, the
N5991U4* Series USB test automation supports the M8040A 64 Gbaud High-Performance BERT
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Video Test Applications – HDMI
Discontinued Dec. 1st, 2020. Replacement product N5991HP.

Go beyond the instruments
By combining the performance of Keysight instruments with the flexibility of a PC, N5990A provides
unprecedented test integration, minimum calibration time and maximum test throughput as well as easeof-use for HDMI testing. It is this level of control and performance which leapfrogs competitor’s
solutions.

Fast and reliable HDMI testing
The comprehensive N5990A automation software platform increases testing speed, reduces test cost
and ensures greater thoroughness compared to manual HDMI compliance testing and characterization.
Competitive, stand-alone software applications are often outperformed.

Figure 11. M8195A Sink test setup

Find us at www.keysight.com
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CTS 2.0
Test ID

CTS 1.4b Test ID

Test name

Test name

8-5

TMDS. Min differential sensitivity

HF2-1

Min/Max differential swing tolerance

8-6

TMDS intra-pair skew

HF2-2

Intra-pair skew

8-7

TMDS jitter tolerance

HF2-3

Jitter tolerance

8-15

Character synchronization

HF2-6

Video timing 2160p 24-bit

8-16

Acceptance of all valid packet types

HF2-7

Video timing 2160p deep color

8-19

Pixel encoding

HF2-8

Video timing 2160p 3D

8-20

Video format timing

HF2-23

Pixel decoding YCbCr 4:2:0

8-21

Audio Clock Regeneration

HF2-24

Pixel decoding YCbCr 4:2:0 deep color

8-22

Audio Sample packet jitter

HF2-25

Video timing 21:9 (64:27)

8-23

Audio Formats

HF2-36

Video timing non-2160p 24-bit

8-24

Interoperability with DVI

HF2-37

Video timing non-2160p 24-bit deep color

8-25

Deep color

HF2-38

Video timing non-2160p 24-bit 3D

8-29

3D video format timing

8-30

4K x 2K video format timing

8-31

AVI info frame extended colorimetry

Table 6. HDMI sink test coverage with M8195A AWG

Note:
N5990A HDMI products are being replaced by N5991HP* and N5991HE* products.
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Video Test Applications – DisplayPort
Discontinued Dec 1st, 2020 Replacement product N5991DP.

DisplayPort, one connection, infinite ways to connect
DisplayPort defines a high-bandwidth interface for connecting laptop or personal computers with display
monitors or high-definition consumer electronic devices. VESA, an organization composed of leading
companies in the high-definition digital display industry, drives the development of this interface.

Meet the test requirements
As part of its standards compliance, VESA has established a comprehensive compliance test program for
DisplayPort that includes product certification at independent third-party test houses for physical layer and link
layer compliance testing. Physical layer testing comprises source, sink and cable (media) tests detailed in the
DisplayPort CTS (compliance test specification). The Keysight test products and methodologies are approved
as a MOI (method of implementation) by VESA.

Figure 12. N5990A Display Port receiver jitter tolerance test

Figure 13 DisplayPort receiver test station

Find us at www.keysight.com
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Automated tests
As with all other supported computer bus or video standard tests, the N5990A software platform
provides fast, calibrated, automated receiver testing.
The receiver tests N5990A Option 155 (Figure 12) require DUT register access. They complement the
Infiniium oscilloscope transmitter compliance test software U7232D. The CTS 1.4a test coverage is
given in Table 7.
Receiver test name
RBR, HBR, HBR2 and HBR3 jitter tolerance tests

HBR and HBR2 zero-length jitter tolerance tests
Jitter tolerance characterization
Data rate deviation tests
Sensitivity tests
Variable parameter test (user-selectable swing, SJ and RJ)
Table 7. DisplayPort receiver test coverage

Supported hardware
The standard DisplayPort receiver test setup is given in Figure 13. It is based on the J-BERT M8020A,
test fixtures, a DisplayPort AUX channel controller and an ISI generator (these accessories are available
from BitifEye) and an external PC running N5990A. A suitable Infiniium oscilloscope is used for the
transmitter tests and the calibration of the receiver test subsystem. All DisplayPort data lanes can be
tested one after the other without the need of user interaction in combination with an optional BitifEye
2100 Series switch.

Type-C and PDO support available
Full Type-C functionality with an integration of Power delivery tests is available by adding N5990A Opt.
006 to your test environment.

Note:
N5990A DisplayPort products are being replaced by N5991DP2* products.
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Mobile Device Interface Test Applications – MIPI M-PHY
The MIPI Alliance is focused on mobile devices, ranging from smartphones to wireless-enabled tablets
and netbooks. The distinctive requirements of mobile terminals are driving the development of MIPI
Specifications, and the number of mobile terminals is growing rapidly. The increased functionality in
each of these devices leads to an astonishing growth of the data rates between peripherals. The widescale adoption of modern telecommunication standards such as LTE and the upcoming 5G standard
continues to increase the data rates in mobile devices significantly. High-resolution cameras in mobile
devices, some even with 3D technology, are matched by larger displays with increased resolution.

MIPI M-PHY Test Requirements and Supported Hardware
M-PHY data rates are defined up to 11.6 Gbps for future applications. The MIPI M-PHY receiver test
requirements, especially the error detection, depend on the protocol, which is implemented on the
physical layer. Supported protocols are Dig RF v4, UniPro, LLI and SSIC. CSI-3 and UFS use UniPro as
the transport protocol. Depending on the specific protocol, bit errors can be detected by a protocol
analyzer, by internal loopback to a BERT analyzer, or by accessing internal error registers.

Figure 14. MIPI M-PHY receiver test station
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HS tests
Test 2.1.1

HS-RX Differential Input Voltage Amplitude

Test 2.1.2

HS-RX Accumulated Differential Input Voltage Tolerance

Test 2.1.3

HS-RX Common-Mode Input Voltage Tolerance

Test 2.1.4

HS-RX Differential Termination Enable Time (T TERM-ON-HS-RX)

Test 2.1.5

HS-RX Differential Termination Disable Time (T TERM-ON-HS-RX)

Test 2.1.6

HS-RX Lane-to-Lane Skew

Test 2.1.7

Receiver Jitter Tolerance

Test 2.1.8a

HS-RX Frequency Offset Tolerance (fOFFSET-RX) during HS-Burst

Test 2.1.8b

HS-RX Frequency Offset Tolerance (fOFFSET-RX) during HS-Continuous Mode

Test 2.1.9

HS-RX Prepare Length Verification

Test 2.1.10

HS-RX Sync Length Verification

SYS burst tests
Test 2.3.1

SYS-RX Differential Input Voltage Amplitudes

Test 2.3.3

SYS-RX Common Mode Input Voltage Tolerance

Test 2.3.4

SYS-RX Differential Termination Enable Time (T TERM-ON-SYS-RX)

Test 2.3.5

SYS-RX Differential Termination Disable Time (T TERM-OFF-SYS-RX)

Squelch tests
Test 2.4.3

SQ-RX Squelch Exit Voltage

Test 2.4.4

SQ-RX Squelch Exit Time (T_SQ)

Test 2.4.5

SQ-RX Squelch Noise Pulse Width (T_PULSE-SQ)

Test 2.4.6

SQ-RX Squelch Noise Pulse Spacing (T_SPACE-SQ)

Find us at www.keysight.com
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PWM tests
Test 2.2.1

PWM-RX Differential DC Input Voltage Amplitude

Test 2.2.3

PWM-RX Common-Mode Input Voltage Tolerance

Test 2.2.4

PWM-RX Differential Termination Enable Time (T TERM-ON-PWM-RX)

Test 2.2.5

PWM-RX Differential Termination Disable Time (T TERM-ON-PWM-RX)

Test 2.2.6

PWM-RX Lane-to-Lane Skew

Test 2.2.7a

PWM-RX Receive Bit Duration Tolerance (TOLPWM-RX)

Test 2.2.7b

PWM-RX Receive Bit Duration Tolerance, During LINE-READ (TOLPWM—G1RX)

Test 2.2.8

PWM-RX Receive Ratio, PWM-G1 and Above (kPWM-RX)

Interference tests
Test 2.4.7

SQ-RX Squelch RF Interference Tolerance (V_INT-SQ, f_INT-SQ) Common Mode
Interference

Common Mode Interference
Table 8. MIPI M-PHY Receiver Test Coverage
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Mobile device interface test applications – MIPI M-PHY UFS compliance and macro options
UFS / UniPro compliance test matrix
The UniPro protocol provides a transport layer for applications using the M-PHY interface. Currently it is
primarily used by UFS storage devices within mobile phones or tablets. For the emerging Universal
Flash Storage (UFS) standard, the UFS / UniPro Compliance Test Matrix (CTM) opt. 167 allows those
receiver tests to be performed that are required in order to obtain the UFS logo.

Test setup
M-PHY supports two types of low-speed modes. Type 1 systems use PWM signaling with an embedded
clock signal. Type 2 systems use the clock synchronous SYS signaling. Data rates in the PWM mode
depend on the gears supported.

Figure 15. UniPro Test Tree example with one Gear

Find us at www.keysight.com
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UFS devices are Type 1, so they use PWM. For generation and decoding of PWM signals, the use of
BitifEye’s Dynamic Sequencing Generator and Analyzer (DSGA) is recommended, together with the
M8020A J-BERT (see Figure 16). This combination provides a unique testing capability. For details,
contact BitifEye.

Debugging capabilities
The complementary MIPI M-PHY Frame Generator software runs with all supported configurations. It is
available as opt. 366. This software is optimized for debugging and troubleshooting.
The UniPro Error Counter and Test Script Wizard (N5990A-367) is an add-on to the MIPI M-PHY
Frame Generator. It provides the ability to receive and decode the DUT responses either with a
M8020A ED or with a BitifEye DSGA. It also contains the “Test Sequence Generator” and an additional
test to verify that the Frame and Error Counters are working.

Protocol-specific macros
A macro is a single statement which, when passed to the Frame Generator (FG), has the FG execute multiple
commands sequentially. The macros thus offer customer convenience by increasing effectiveness and avoiding
errors. Protocol-specific macros are currently available supporting M-PHY and UniPro frames. Apart from the
protocol-specific macros, generic macros are available. They offer basic, protocol-independent functionality, e.g. the
HSStart macro.

Figure 16. MIPI M-PHY Unipro Receiver test station
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Consumer Electronics and Memory Applications – SD Ultra High Speed (SD UHS-II)
Discontinued Dec 1st, 2020, No replacement available.

SD, the most common memory card
A Secure Digital (SD) card is a memory card used extensively in portable devices, such as mobile
phones, digital cameras, GPS navigation devices, handheld consoles, and tablet computers.
The Secure Digital standard is maintained by the SD Association (SDA). The Secure Digital format
includes four families of solid-state storage media available in three different form factors. The four
families are the original Standard-Capacity (SDSC), the High-Capacity (SDHC), the eXtended-Capacity
(SDXC), and the SDIO, which combines input/output functions with data storage. The three form factors
are the original size, the mini size, and the micro size. Electrically passive adapters allow a smaller card
to fit and function in a device built for a larger card.

Test station and DUT configuration
In the configuration dialog the user selects between compliance and expert mode. The latter provides
access to all relevant test parameters for advanced tasks such as debugging, validation,
characterization and margin testing.
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Supported hardware
The SD UHS-II receiver test (N5990A Opt. 120) performs full-automated compliance testing, product
characterization and debugging along with the Keysight J-BERT M8020A for bus speeds up to 312
MB/s. An oscilloscope is also needed for the SD UHS-II receiver test for calibration of the SD UHS
Signal Generator prior to the receiver test.
Test name

Compliance mode

Expert mode

D0/D1 Differential voltage and common mode voltage

X

X

D0/D1 Jitter tolerance vs. Jitter frequency pre-compliance

X

X

D0/D1 Jitter tolerance vs. Jitter frequency compliance

X

X

RCLK TJ tolerance for device

X

X

Shall exit EIDL for device

X

X

Shall not exit EIDL for device

X

X

Constant parameter stress test

X

Table 9. UHS-II receiver test coverage (host and device DUTs)
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System Requirements
Software
Requirements
• OS: Windows 10
• Microsoft .NET Framework
• Keysight IO Libraries Suite
• Microsoft Office Excel
• Exact versions of software requirements are listed in the respective changelog file

Hardware
Requirements
• Connectivity hardware for instrumentation, e.g. Ethernet
• Multicore processor with 12 logical cores or more
• 16GB RAM or higher

Remote Power Cycling
N5990A PCIe, USB, and SATA Receiver Test Automation products can control programmable remote
power strips to power cycle a DUT. Ask your contact person at Keysight about supported models!

Application programming interface (API)
The N5990A ValiFrame API allows ValiFrame functionality (such as test setup information, calibration
and test procedures, and results) to be accessed from external programming environments. The API
does not need a separate license to be used; it is included in the base product of each standard. The
API can thus be used to control the N5990A with external software.
In typical use, a top-level external test sequencer takes advantage of ValiFrame functionality.
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Measurement Requirements
Computer bus test
PCI Express
To run the N5990A PCI Express receiver tests (Option 101), the DUT must support loopback mode. A
CBB or CLB might be required to connect to the DUT. www.keysight.com/find/pci-express

SATA
The N5990A SATA receiver tests require the far end retimed loopback mode (BIST-L). For the full
equipment list, refer to the latest Keysight “method of implementation”(MOI) www.sata-io.org or
www.keysight.com/find/sata

USB 3.0/3.1
For BER measurements, the DUT shall support loopback. For automated testing, the test automation
software fully integrates the M8020A J-BERT’s SER/FER analysis. For debugging purposes, reading
out a DUT’s internal error is supported, too. www.keysight.com/find/USB

Thunderbolt
To run the N5990A Thunderbolt receiver tests (Option 120) completely, it is also necessary to purchase
TenLira and TCL scripts. For the full equipment list, refer to the latest Keysight “method of
implementation” (MOI) on www.keysight.com

Video bus test
HDMI
Depending on the test (sink or source) and configuration (AWG), accessories such as cable emulators,
TPAs (test point access assemblies), or bias tee kits are required. For details, contact Keysight.
www.keysight.com/find/HDMI
For HEAC tests, the HEAC test board 81150AU-EHD is required.

Memory bus test
SD UHS-II
An elegant way to put the DUT into TX test mode is to use the J-BERT to activate the “Built-in Self-Test
(BIST)”. Contact Keysight for more details.

MIPI M-PHY
To test MIPI M-PHY in the UniPro PHY Test Mode, a PWM signal is required to set the DUT into test
mode. To be able to achieve full test automation, the J-BERT and the oscilloscope require a DSGA and
a Switch System. For details and for the full list of accessories, contact Keysight.
www.keysight.com/find/MIPI
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