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Important safety information

Important safety information

This manual contains information and warnings that must be followed by the user for safe operation and to keep the product in a safe
condition.

To safely perform service on this product, see the Service safety summary that follows the General safety summary.

General safety summary

Use the product only as specified. Review the following safety precautions to avoid injury and prevent damage to this product or any
products connected to it. Carefully read all instructions. Retain these instructions for future reference.

This product shall be used in accordance with local and national codes.

For correct and safe operation of the product, it is essential that you follow generally accepted safety procedures in addition to the safety
precautions specified in this manual.

The product is designed to be used by trained personnel only.

Only qualified personnel who are aware of the hazards involved should remove the cover for repair, maintenance, or adjustment.
Before use, always check the product with a known source to be sure it is operating correctly.

This product is not intended for detection of hazardous voltages.

Use personal protective equipment to prevent shock and arc blast injury where hazardous live conductors are exposed.

While using this product, you may need to access other parts of a larger system. Read the safety sections of the other component manuals
for warnings and cautions related to operating the system.

When incorporating this equipment into a system, the safety of that system is the responsibility of the assembler of the system.

To avoid fire or personal injury

Use proper power cord.

Use only the power cord specified for this product and certified for the country of use. Do not use the provided power cord for other
products.

Ground the product.

This product is indirectly grounded through the grounding conductor of the mainframe power cord. To avoid electric shock, the grounding
conductor must be connected to earth ground. Before making connections to the input or output terminals of the product,ensure that the
product is properly grounded. Do not disable the power cord grounding connection.

Power disconnect.

The power cord disconnects the product from the power source. See instructions for the location. Do not position the equipment so that it is
difficult to operate the power cord; it must remain accessible to the user at all times to allow for quick disconnection if needed.
Observe all terminal ratings.

To avoid fire or shock hazard, observe all rating and markings on the product. Consult the product manual for further ratings information
before making connections to the product.



Important safety information

Do not operate without covers

Do not operate this product with covers or panels removed, or with the case open. Hazardous voltage exposure is possible.

Avoid exposed circuitry

Do not touch exposed connections and components when power is present.

Do not operate with suspected failures.
If you suspect that there is damage to this product, have it inspected by qualified service personnel.

Disable the product if it is damaged. Do not use the product if it is damaged or operates incorrectly. If in doubt about safety of the product,
turn it off and disconnect the power cord. Clearly mark the product to prevent its further operation.

Examine the exterior of the product before you use it. Look for cracks or missing pieces.

Use only specified replacement parts.

Do not operate in wet/damp conditions

Be aware that condensation may occur if a unit is moved from a cold to a warm environment.
Do not operate in an explosive atmosphere

Keep product surfaces clean and dry

Remove the input signals before you clean the product.

Provide proper ventilation.
Refer to the installation instructions in the manual for details on installing the product so it has proper ventilation.

Slots and openings are provided for ventilation and should never be covered or otherwise obstructed. Do not push objects into any of the
openings.

Provide a safe working environment
Always place the product in a location convenient for viewing the display and indicators.
Be sure your work area meets applicable ergonomic standards. Consult with an ergonomics professional to avoid stress injuries.

Use care when lifting and carrying the product. This product is provided with a handle or handles for lifting and carrying.

Terms in this manual

These terms may appear in this manual:

A WARNING: Warning statements identify conditions or practices that could result in injury or loss of life.

A CAUTION: Caution statements identify conditions or practices that could result in damage to this product or other property.

Terms on the product

These terms may appear on the product:
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Important safety information

+ DANGER indicates an injury hazard immediately accessible as you read the marking.
«  WARNING indicates an injury hazard not immediately accessible as you read the marking.
+ CAUTION indicates a hazard to property including the product.

Symbols on the product
c When this symbol is marked on the product, be sure to consult the manual to find out the nature of the potential
hazards and any actions which have to be taken to avoid them. (This symbol may also be used to refer the user to

ratings in the manual.)

The following symbols(s) may appear on the product.

A @ G

CAUTION Protective Ground Earth Terminal Standb
Refer to Manual (Earth) Terminal tandby

Service safety summary

The Service safety summary section contains additional information required to safely perform service on the product. Only qualified
personnel should perform service procedures. Read this Service safety summary and the General safety summary before performing any
service procedures.

To avoid electric shock

Do not touch exposed connections.

Do not service alone

Do not perform internal service or adjustments of this product unless another person capable of rendering first aid and resuscitation is
present.

Disconnect power

To avoid electric shock, switch off the product power and disconnect the power cord from the mains power before removing any covers or
panels, or opening the case for servicing.

Use care when servicing with power on

Dangerous voltages or currents may exist in this product. Disconnect power, remove battery (if applicable), and disconnect test leads
before removing protective panels, soldering, or replacing components.

Verify safety after repair

Always recheck ground continuity and mains dielectric strength after performing a repair.



Important safety information

Compliance information

This section lists the safety and environmental standards with which the instrument complies. This product is intended for use by
professionals and trained personnel only; it is not designed for use in households or by children.

Compliance questions may be directed to the following address:
Tektronix, Inc.

PO Box 500, MS 19-045

Beaverton, OR 97077, USA

tek.com

Safety compliance
This section lists the safety standards with which the product complies and other safety compliance information.

EU declaration of conformity - low voltage

Compliance was demonstrated to the following specification as listed in the Official Journal of the European Union:

Low Voltage Directive 2014/35/EU.

« EN61010-1. Safety Requirements for Electrical Equipment for Measurement, Control, and Laboratory Use — Part 1: General
Requirements

U.S. nationally recognized testing laboratory listing

« UL 61010-1. Safety Requirements for Electrical Equipment for Measurement, Control, and Laboratory Use — Part 1: General
Requirements

Canadian certification

+  CAN/CSA-C22.2 No. 61010-1. Safety Requirements for Electrical Equipment for Measurement, Control, and Laboratory Use — Part 1:
General Requirements

Additional compliances

+ |EC 61010-1. Safety Requirements for Electrical Equipment for Measurement, Control, and Laboratory Use — Part 1: General
Requirements

Equipment type

Test and measuring equipment.

Safety class

Class 1 - grounded product.

Pollution degree description

A measure of the contaminants that could occur in the environment around and within a product. Typically the internal environment inside a
product is considered to be the same as the external. Products should be used only in the environment for which they are rated.

+ Pollution Degree 1. No pollution or only dry, nonconductive pollution occurs. Products in this category are generally encapsulated,
hermetically sealed, or located in clean rooms.
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+ Pollution Degree 2. Normally only dry, nonconductive pollution occurs. Occasionally a temporary conductivity that is caused by
condensation must be expected. This location is a typical office/lhome environment. Temporary condensation occurs only when the
product is out of service.

+ Pollution Degree 3. Conductive pollution, or dry, nonconductive pollution that becomes conductive due to condensation. These are
sheltered locations where neither temperature nor humidity is controlled. The area is protected from direct sunshine, rain, or direct
wind.

+ Pollution Degree 4. Pollution that generates persistent conductivity through conductive dust, rain, or snow. Typical outdoor locations.

Pollution degree rating
Pollution Degree 2 (as defined in IEC 61010-1). Rated for indoor, dry location use only.

IP rating
IP20 (as defined in IEC 60529).

Measurement and overvoltage category descriptions

Measurement terminals on this product may be rated for measuring mains voltages from one or more of the following categories (see
specific ratings marked on the product and in the manual).

+ Overvoltage Category I. For equipment intended to be connected to a mains supply in which means have been taken to substantially
and reliably reduce transient overvoltages to a level where they cannot cause a hazard.

+ Measurement Category Il. For measurements performed on circuits directly connected to the low-voltage installation.

+ Measurement Category . For measurements performed in the building installation.

+ Measurement Category IV. For measurements performed at the source of low-voltage installation.

Note: Only mains power supply circuits have an overvoltage category rating. Only measurement circuits have a measurement
category rating. Other circuits within the product do not have either rating.

Mains overvoltage category rating
Overvoltage Category Il (as defined in [EC 61010-1).

Environmental compliance
This section provides information about the environmental impact of the product.

Product end-of-life handling
Observe the following guidelines when recycling an instrument or component:

Equipment recycling Production of this equipment required the extraction and use of natural resources. The equipment may
contain substances that could be harmful to the environment or human health if improperly handled at the
product’s end of life. To avoid release of such substances into the environment and to reduce the use of
natural resources, we encourage you to recycle this product in an appropriate system that will ensure that
most of the materials are reused or recycled appropriately.

This symbol indicates that this product complies with the applicable European Union requirements according to
Directives 2012/19/EU and 2006/66/EC on waste electrical and electronic equipment (WEEE) and batteries. For
information about recycling options, check the Tektronix Web site (www.tek.com/productrecycling).


http://www.tek.com/productrecycling

Important safety information

Battery recycling This product contains a small installed lithium metal button cell. Please properly dispose of or recycle the
cell atits end of life according to local government regulations.

Perchlorate materials This product contains one or more type CR lithium batteries. According to the state of California, CR
lithium batteries are classified as perchlorate materials and require special handling. See www.dtsc.ca.gov/
hazardouswaste/perchlorate for additional information.

Transporting batteries

The small lithium primary cell contained in this equipment does not exceed 1 gram of lithium metal content per cell.

The cell type has been shown by the manufacturer to comply with the applicable requirements of the UN Manual of Tests and Criteria
Part Ill, Sub-section 38.3. Consult your carrier to determine which lithium battery transportation requirements are applicable to your
configuration, including to its re-packaging and re-labeling, prior to reshipment of the product by any mode of transport.

TMT4 Margin Tester User Manual 9
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Key features

Key features

+ PCle Gen 3 (8 GT/s) and Gen 4 (16 GT/s) speeds supported

+  Link widths up to 16 lanes supported

+  Support for CEM, M.2, U.2, U.3, and E1 devices

+  Two scan options: Quick Scan and Custom Scan

+ DUT transmitter (Tx) eye diagrams and link training parameters for each lane tested
+  DUT functional receiver (Rx) evaluation for each lane tested

+  LTSSM Monitoring

+ Receiver DUT Test beyond standard presets

PCl| >

EXPRESS"

Figure 1: Certified PCI Express Compliant Device © PCI-SIG

Documentation

Product documentation

The following table lists the primary product specific documentation available for your product. These and other user documents are
available for download from tek.com. Other information, such as demonstration guides, technical briefs, and application notes, can also be
found at tek.com.

Document Content

Installation and Safety Instructions Safety, compliance, and basic introductory information for hardware
products.

User Operating information, including API usage, for the product.

Specifications and Performance Verification Technical Reference  |Instrument specifications and performance verification instructions
for testing instrument performance.

APl commands API commands for remotely controlling the instrument are available
from the instrument IP address in the Web browser.

Declassification and Security Instructions Information about the location of memory in the instrument.
Instructions for declassifying and sanitizing the instrument.

How to find your product documentation

1. Go to tek.com.

2. Click Download in the green sidebar on the right side of the screen.

3. Select Manuals as the Download Type, enter your product model, and click Search.
4,

View and download your product manuals. You can also click the Product Support Center and Learning Center links on the page for
more documentation.
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Key features

Power, environmental, and physical specifications

Power

Input voltage 100-240 V
Frequency 50-60 Hz

Power 200 W maximum

WARNING: To reduce the risk of fire and shock, ensure that the mains power supply voltage fluctuations do not exceed 10% of
the operating voltage range.

Environmental

Temperature

Operating 0°C to +50°C, with 15°C/hour maximum gradient, non-condensing
Non-operating -40°C to +71°C, with 30°C/hour maximum gradient

Required instrument clearance

Rear None

Bottom Feet provide sufficient clearance. Do not operate instrument without feet.
Sides 50.8 mm (2 in)

Top None

Humidity

Operating 5% to 95% relative humidity (% RH) at up to +30°C

5% to 75% RH above +30°C up to +40°C
45% RH above +40°C up to 50°C, non-condensing

Non-operating 5% to 95% RH (Relative Humidity) at up to +30°C
5% to 45% RH above +40°C up to +71°C, non-condensing
Altitude
Operating Up to 3,000 meters
Non-operating Up to 12,000 meters
Physical
Measure Instrument only
Weight 3.13 kg (6.89 Ibs) stand-alone instrument
Dimension With protective cover, handle, and feet No protective cover,with 50 Q terminators
Height 150 mm 147 mm
Width 206 mm 200 mm
Table continued...
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Key features

Depth 286 mm 277 mm
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Setup and installation

Setup and installation

Connect and turn on

CAUTION: Do not disconnect a device under test when the instrument is powered on. If a disconnection occurs when power is
on, the instrument must be powered off, and then powered back on after DUT connectivity is restored.

Follow these steps after you unpack the instrument to turn it on, connect, and get started. This requires an Ethernet connection.

1. Plugin an Ethernet cable to the LAN connector on the rear panel of the instrument and then directly to the host PC or to an Ethernet
network.

2. Plug in the supplied power cord to the power connector on the rear of the instrument and to an appropriate power source.

3. Push the Power button on the front panel to turn on the instrument. The Power button LED color indicates the power mode of the
instrument. Amber is Standby. Blue is On. No light means the instrument is unplugged and Off.

4. When you are turning on the instrument for the first time, the following screen should appear. Write down the IP address shown on the
screen of your instrument.

Welcome to Tektronix Margin Tester!

Before beginning to use this instrument, you must change the factory
default remote access password. To doso, open a browser on a PC
and connect to this instrument via the following URL:

189,254,0.0

You'll need to enter the default password which is the instrument”s
serial number. Be sure to remember the password you choose as it'll
be required each time the instrument is remotely accessed.

TIP: the use of 3" party ad blocker software may restrict the ability to
connect to the instrument. Please disable this type of software if you
are unable to connect.

5. Open a browser window on a PC and enter the IP address from your instrument.

6. Enter the serial number of your instrument into the Factory Password field. Then enter a new password in the New Password field.
Re-enter the password. Be sure to remember the new password or record and place it in a secure location. It will be needed each time
the instrument is remotely accessed.

TMT4 Margin Tester User Manual 13



Setup and installation

Change Factory Password

ﬂ Factory Password=® &
E Mew Password® E\

ﬂ Re-enter Password* &

[J Remember Me

7. A Welcome screen with the instrument menus will appear after you click the Change Password button.

Remote control through the API

You can program and control your instrument using API commands. Do the following to access the Swagger interface for the API:

1. Enter the IP address of the instrument into a PC browser window.
2. Then add :5000/api/docs to the IP address. Example: 123.00.1.1:5000/api/docs
3. The API Swagger page will appear.

Power sequence when connected to a DUT

Use the following sequence when powering off the TMT4 when it is connected to a DUT.

1. When powering on a PCle AIC DUT that requires an external power supply, you must first power on the TMT4, and then power on the
DUT external power supply.

2. When powering off the TMT4 and a connected AIC device with external power, first power off the DUT, then power off the TMT4.

14



Setup and installation

Front panel controls and connectors

The front panel provides access to power button, trigger and signal inputs and outputs, and touchscreen display.

Tektronix MARGIN TESTER

IN

L &
» W

500, 500,

00, X
HLVMAX  +1.25V MAX

Description

1" |Power button. LED color indicates power mode.

Off: Unplugged (unplug the power cord to remove power completely)
Amber: Standby
Blue: On

2 |PCle high density connector

3 |USB 2.0 type A port.

Banana type ground connection. Discharge the static voltage from your body by wearing a grounded antistatic wrist strap while
connecting and disconnecting cables and adapters.

5 [(Not yet available) Trigger Out +1.25'V, 50 Q

6 |(Not yet available) Trigger In +3.3 'V, 50 Q

7 |5" LCD touch screen provides access to basic controls and test results.

TMT4 Margin Tester User Manual
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Setup and installation

Rear panel connectors

The rear panel connectors provide access to power and LAN.

[ThTA Q200014

Description
1 [LAN. 10/100/1000 Base-T Ethernet port for remote connection to a PC.
2 | SD memory card slot. This slot will be used for core storage needs. Removable for sensitive purposes related to declassification as
needed. Remove screws to access card.
Power connector. 100-240V, 50-60Hz, 200 W maximum
4 |Fan vents.
Cleaning

Use a dry, soft cotton cloth to clean the outside of the unit. If any dirt remains, use a cloth or swab dipped in a 75% isopropyl alcohol
solution. Use a swab to clean narrow spaces around controls and connectors. Do not use any liquid cleaning agents or chemicals that
could damage the touchscreen, case, controls, markings or labels, or possibly infiltrate the case.
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Menus

Menus

The web interface menus allow you to access the full range of the TMT4 Margin Tester features. The front panel provides access to run a
Quick Scan, see Quick Scan results, and view the instrument [P address.

The navigation panel is on the left side of the Web interface Welcome screen. It allows you to access the various menus, check link status,
instrument serial number, and adapter information.

Tekironix #H =

SETUP Welcome to the Tektronix PCle Margin Tester!

To get started, please follow these simple steps:
RESULTS

s Attach the cable to the front of the TMT4

* Attach the appropriate adapter to the other end of the cable

¢ Plug the adapter into your DUT

s (o to the Setup menu to select and configure the test you'd like to run

SAVE [ RECALL

uTILITY

CHECK LINK

TMT4 SN

Q200007

Adapter TEKTRONIX EULA LEGAL NOTICES
none

Check Link

Click the Check Link button before running a scan to ensure you have a link. This will report the current configuration of the DUT for its
given speed and link width.

+ No link detected: Red text will appear showing “No link”.
+ Link detected: Green text will appear.
+ Ifthere is no adapter connected, the button will return nothing.

TMT4 serial number and adapter status

The TMT4 serial number and the connected adapter type, if any, is displayed at the bottom of the navigation panel.

TMT4 Margin Tester User Manual 17



Menus

Home

The Welcome screen tells you how to get started with a scan. At the bottom of the screen are buttons to access the Tektronix End User
License Agreement (EULA) and Legal Notices.

Tekironix #H =

SETUP Welcome to the Tektronix PCle Margin Tester!

To get started, please follow these simple steps:
RESULTS

s Attach the cable to the front of the TMT4

* Attach the appropriate adapter to the other end of the cable

¢ Plug the adapter into your DUT

s (o to the Setup menu to select and configure the test you'd like to run

SAVE / RECALL

uTILITY

CHECK LINK

TMT4 SN
Q200007
Adapter TEKTRONIX EULA LEGAL NOTICES

none

You can access the Home and Logout icons from the upper right of the window from any screen. Click the Home icon to return to the
Welcome page. Click the Logout icon to log out of the TMT4.

18
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Setup

The Setup menu allows you to select Quick Scan or Custom Scan test types. Which you select determines the menu options. The
following images show Quick Scan and Custom Scan examples.

Tektronix h B
serue TestType @ QuickScan () Custom Sea
B Generation: @ Gend Q Cen3
save/ wcaLs Quick Sean performs both a DUT Tx and a DUT Re test
iy
The DUT Rx test also lets all lanes train to their preferred presets and
teparts how far the TMT4 transmitters’ main curser can be dropped in
omplitude before the link has issues.
Aun scAn
cHecx LNk
Lk State Gt
Tektronix F 3 B
SETuE TestType (O QuickScan (@ Custom Scan
RESULTS
Link Settings
Generation Gen4 O Gen3 Clock Settings:  [J SRIS O ssc
SAVE / RECALL
lnes MA @& M M @ ¥ % ¥ % ¥4 % ¥ % ¥4 % % 9
LTy
0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
DUT TxTest @i Tx Limits
Eye Width Eye Height
2 mv
Gena 20 40
Presets: [ Al Gens
PO Pl P2 P3 P4 P5 P6 P7 P8 PO
RESET
DUTRxTest @i
Estimated Scan Time: 65.6 minute RUN SCAN
CHECK LINK

Link State: Gend x16
TMT4 SN;
Q200008

PCIE4-CEM-SLOTX16
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Results

The Results screen shows test results. The available data depend on the test type and other parameters. See the Quick Scan and Custom
Scan topics in this document for details.

Tektronix A B
seTur Test Status: Test Complete

RESULTS
DUT Tx
Lane Preset EW  EH  ATT CTLE GAIN DFE(1) DFE(2) DFE(3) DFE(4) DFE(S)

AV 0 9 301ps 130.0mV -10.04B 12.1¢B 4.6dB 3B6mV 21 mV 0.7mV 4.0mV 31 my —-n

1 & 332ps 111.7mV -10.0dB 11.6dB 2.3dB 284mV 34mV -1.0mV 03 mV -1.4mV
e 2 9 271ps 1048mV -100dB 125dB 3446 325mV 48mV 1.0mV -20mV -02mV
3 6 319ps 97.9mV -10.04B 10.84dB 2348 284mV -0.7mV 1.4mV -0.5mV 0.0mV
4 9 311ps 1142mV -100dB 10448 23dB 223mV 48mV 1.7mV -20mV 0.0 mV
Link Training Parameters
10 9 280ps 1129mV -10.0dB 9.1dB 2.3dB 183mV 28mV 45mV 1.3mV 1.2mV p P P PR Y TR =
1 9 272ps 1056mV -100dB 9548 23dB 223mV 21mV 1.7mV 05mV -09mV Tamd {pe)
12 6 327ps 107.3mV -10.0dB 10.8dB 3.4dB 366mV 28mV 45mV 03mV -1.2mV
13 9 279ps 1N42ZmV 1OUUBF8_UB E;‘JB_ZUZ'K'HV 83mv -0.7mV -0.8mV 0.0 mv
14 6 319.;5 119.4mV -10.0dB 108dB 2.3dB 223mV 1.4mV 21mV 1.3mV -0?va
15 9 302ps 1629mV -10.0dB 10.8dB 3.4dB 264mV BI9mV 45mV 0.3mV 0.5mV
DUT Rx
e Lane  Preset]
ok State: Gand 116 o 8 Rx Test
1 7
= 2 8
3 7 28 down 10 25 None
4 6 35downic 17 None

Save/Recall

Enter the file name for the results you want to save. You can also add any notes. Results are saved to your PC's Downloads folder by
default. You can change where files are saved by modifying your browser settings.

Recalling a results file restores the Results panel as it was when the test was run. To recall results, click the Recall button and select
the .zip file in which the results were previously saved.

Tektronix ] =]
seTup

Save Results
RESULTS

By default, results are saved to this PC's Downloads folder. You can change where files are saved by modifying your browser settings.

SAVE / RECALL

Name: | gnter ZIP file name
unuTy
Notes:
Recall Results
Recalling a results file restores the Results panel as it was when the test was run. To do so, press Recall and select the .zip file the results were previously saved in.
RECALL
CHECK LINK

Link State: Gend x16

TMT4 SN:

Q200008

PCIE4-CEM-SLOTX16
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Menus

Utility

The Utility menu provides access to the TMT4 software (firmware) version, self test run and results, a way to export log files, and a way to

set the instrument date and time.

Tektronix

SETUP Instrument Health

Software version: 1.0.0

RESULTS
Self Test: PASSED

SAVE / RECALL
Extended Self Test Results:

uTiLITY
Adapter

Clock
Display:
Memory:

SD Card
System:
Temperature:
Touch

UsB:

RUN SELF TEST

EXPORT LOG FILES

CHECK LINK

TMT4 SN

200007

Adapter
none

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Not Run

Upgrade the instrument firmware

You can upgrade the instrument firmware as follows.

A B

Instrument Date and Time

AUTO

Setpate SetTime
() 80ct2022 @ 11:53PM

APPLY CHANGES

1. Insert a USB stick with the firmware into the intrument USB port.

2. Cycle the power.

3. Verify that the instrument firmware was updated by checking the displayed software version in the Instrument Health panel.

TMT4 Margin Tester User Manual
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Operation

Adapters

The following adapters are available for use with the TMT4 Margin Tester and your device under test. You can purchase adapters
individually or together in the PRO BUNDLE set. See the TMT4 datasheet on tek.com for ordering details.

Figure 2: PCle 4.0 x1 CEM Edge adapter

22
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Operation

Figure 3: PCle 4.0 x4 CEM Edge adapter

Tektronix o

PCIE4-CEM-EDGE

Figure 4: PCle 4.0 x8 CEM Edge adapter

e

Figure 5: PCle 4.0 x16 CEM Edge adapter

TMT4 Margin Tester User Manual
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(ol ke

Figure 8: PCle 4.0 M.2 22mm Edge length extender for M.2 Edge adapter and cable (2230, 2242, 2260, 2280, 22110). This is an extender that allows you to secure your M.2
adapter to a motherboard DUT.

Figure 9: PCle 4.0 M.2 22mm Slot adapter

24



Operation

S [T
| A

U2Edge

1 Teltronix

~ [PCle 4.0U.2EdgeFinger Adapter v2
PCIE4-U2-EDGE

Figure 10: PCle 4.0 U.2 Edge adapter

Figure 11: PCle 4.0 U.2 Slot adapter
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o B 1
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@
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Figure 12: PCle 4.0 U.3 Edge adapter

Tektronix

Figure 13: PCle 4.0 U.3 Slot adapter

b

Figure 14: PCle 4.0 E1 Edge adapter with cable
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Figure 15: PCle 4.0 E1 Slot adapter

Example setups

Figure 16: Quick scan setup example using a x16 CEM Edge adapter for motherboard testing. Quick scans can be run and results seen from the front panel and the web UI.

Figure 17: Custom scan setup example using a x16 CEM Slot adapter for graphics card testing. Custom scan can only be run and results seen from the web Ul.
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Figure 19: Setup using M.2 Slot adapter for SSD testing.
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DUT Tx tests

The Device Under Test (DUT) Transmitter (Tx) tests are optimized to deliver insight into the transmitter path performance of the DUT in
minutes. This section provides the benefits of the test, and an introduction to eye diagrams and link training using the TMT4 Margin Tester.

The DUT Tx test provides a fast look at the eye diagrams of the link formed between the Margin Tester and the DUT. The test also displays
the associated link training parameters used to open the eye. This information enables you to conduct more regular performance checks of
the link and allows you to quickly identify gross errors for any lane and preset combination.

For example, if you want to quickly see the effects of a BIOS change on the health of the link, you can scan the DUT, update the BIOS,
scan the DUT again, and in minutes be able to evaluate the effect those changes had on the link performance.
Eye diagrams

As part of the DUT Tx tests, eye diagrams are shown for each lane and preset combination that represent the error-free region of the link
formed between the DUT and the Margin Tester.
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The eyes are shown in real-time, which means it only takes seconds before results begin to display.

Link training parameters

The Margin Tester shows not only the performance of the link by displaying eye diagrams, but also displays how the Margin Tester’s
receivers were adjusted to maximize the generated eye. Some eyes may need especially high levels of equalization in order to form

the link, so having both pieces of information is critical to understanding performance. The Margin Tester displays a table showing the
Attenuation, VGA (Gain), CTLE, and 5 DFE taps values used to maximize the eye opening. This allows you to quickly see how much
equalization is needed for each displayed eye diagram. The possible range of values for each of these equalization settings is shown in the
following table.

Equalization Number of possible settings Range

ATT 8 -10.0dB to -2.0 dB

VGA 15 0.0dB to +8.0 dB

CTLE 32 +2.0 dB to +15.0 dB

DFE Tap 1 256 -55.0 mV to +55.0 mV (typ")
DFE Tap 2 128 -44.0 mV to +43.3 mV

DFE Tap 3 128 -22.0mV to +21.7 mV

DFE Tap 4 128 -16.0 mVto +15.8 mV

DFE Tap 5 128 -11.0mV to +10.8 mV

1 DFE Tap 1 has a wide range of possible values, but will typically be within the stated range.
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DUT Tx
Lane Preset EW  EH  ATT CTLE GAIN DFE(1) DFE(2) DFE(3) DFE(4) DFE(S)

0 9 30.1ps 130.0mV -10.0dB 12.1dB 4.6dB 386mV 21mV 0.7mV -4.0mV -3.1mV
1 6 332ps 111.7mV -10.0dB 11.6dB 23dB 284mV 34mV -1.0mV -0.3mV -1.4mV
2 9 271ps 1048mV -10.0dB 12.5dB 3.4dB 32.5mV 48mV 1.0mV -2.0mV -0.2mV
3 6 319ps 979mV -10.0dB 10.8dB 2.3dB 284 mV -0.7mV 1.4mV -0.5mV 0.0mV
4 9 31.1ps 1142mV -10.0dB 104dB 23dB 223 mV 48mV 1.7mV -20mV 0.0 mV
5 9 31.5ps 1048mV -10.0dB 12.5dB 46dB 36.6mV -3.4mV 0.7mV -20mV -1.9mV
6 9 296ps 116.6mV -10.0dB 11.6dB 3.4dB 284mV 21mV 03 mV -0.5mV -1.0 mV
7 9 30.1ps 117.8mV -10.0dB 11.6dB 3.4dB 264mV 41mV 0.7mV -25mV -1.2mV
8 9 273ps 100.3mV -10.0dB 12.1dB 3.4dB 26.4mV 41mV 1.4mV -1.0mV -2.1mV
9 9 306ps 1182mV -100dB 9.5dB 23dB 244mV 00mV 14mV 1.0mV 1.4mV
10 9 28.0ps 1129mV -100dB 9.1dB 23dB 183 mV 28mV 45mV 1.3mV 1.2mV
1 9 27.2ps 1056mV -10.0dB 9.5dB 23dB 223mV 21mV 1.7mV 0.5mV -0.9mV
12 6 327ps 107.3mV -10.0dB 108dB 3.4dB 36.6mV 28mV 45mV -0.3mV -1.2mV
13 9 279ps 1142mV -100dB 108dB 23dB 203 mV 83 mV -0.7mV -0.8mV 0.0mV
14 6 31.9ps 1194mV -10.0dB 10.8dB 2.3dB 223 mV 1.4mV 21 mV 1.3mV -0.7mV
15 9 30.2ps 1629mV -10.0dB 10.8dB 3.4dB 26.4mV 89mV 45mV 0.3mV -0.5mV

If an eye is wide open, but the equalization settings are pushed to their maximum, it may indicate there are some performance
considerations for that given lane and preset combination.
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DUT Rx tests

The DUT receiver (Rx) test is a functional evaluation of the DUT's receiver path.

The test determines how far the transmitted signal from the Margin Tester can be decreased, within a range of operation, before errors are
returned. It allows you to evaluate functional Rx link health performance in as little as 30 seconds.

Quick scan Rx test

The quick test consists of a link train between the Margin Tester and DUT, where the DUT selects the presets for communication. The
Margin Tester then steps down the transmitted amplitude by dropping the main cursor value by lane/preset, within an expected range of

operation.

DUT Rx

Lane Preset Cp Test Range Link Errors
0 4 40 down to 14 @Cg=14
1 5 36 downto 16 None
2 <) 36 down to 16 None
3 6 35downto 17 @ Cp=18
4 5] 36 down to 16 None
5 5 36 downto 16 @ Cg = 31
b 5 36 downto 16 None
7 5 36 downto 16 @Cg=19
8 6 35downto 17 None
9 4 40 down to 14 @ Cqg=37
10 8 30 down to 21 @ Cp =21
11 5 36 down to 16 @Cg=17
12 8 30 down to 21 None
13 5 36 down to 16 @Cg=17
14 6 35downto 17 None
15 8 30 down to 21 @Cg=23

This provides a high-level evaluation of Rx performance quickly, which can help you determine if there are any problem lanes that may be
worth investigating further with other equipment. If no errors are indicated, this is considered a functional pass. If errors are indicated, the
main cursor value where the error occurred is displayed, and the test is considered a functional fail.
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Custom scan Rx test

In the custom test, the receiver DUT requests of the TMT4 transmitter any valid combination of cursor coefficients on any and all lanes.
This means that anything that the receiver under test requests can be tested.

DUT Rx
Starting Tx Eg. Cursors Link Lost At: Amplitude
Lane (pre/main/post) Preset (pre/main/post) Reduction
0 3/37/0 -- 1/11/0 70%
1 4/36/0 P5 1.25/12/0 67%
2 2/36/2 -- 0.5/11/0.5 69%
3 1/27/12 -- 0.25/9/4 B67%
4 7/33/0 P9 1.75/8/0 76%
5 4/36/0 PS5 1/10/0 72%
(3] 4/36/0 P5 1.25/12/0 67%
7 6/32/2 -- 2.25/12/0.75 63%
8 9/31/0 -- 4.75/16/0 48%
9 4/36/0 P5 2/17/0 53%
10 7/33/0 P9 2.75/13/0 61%
11 4/30/6 -- 1.25/10/2 67%
12 7/33/0 P9 2/10/0 70%
13 4/36/0 P5 1.25/11/0 69%
14 7/29/4 == 2.25/9f1.25 69%
15 4/28/8 P7 1.75/13/3.75 54%

When the receiver test is running, the TMT4 uses cursors to decrease the amplitude, but does not limit the test to a range. Instead, it
pushes the receivers as far as they will go until an error is registered. It then reports back both the main cursor value and % in amplitude
reduction at the point of failure. You can add a custom amplitude threshold value on the Custom Scan setup screen to assist in highlighting
lanes that do not meet acceptance criteria.

Understanding the DUT Rx test

The Rx test decrements the TMT4's Tx Eq. main cursor by one, repeatedly, along with proportional adjustments to the pre and post
cursors, until the link is lost.

The amount that the main cursor can be lowered is expressed as a percentage of the starting main cursor value; therefore, the larger the
number, the better.

You can add a pass/fail limit on the Custom Scan setup screen to help highlight lanes that do not meet your acceptance criteria.
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Main Cursor

Starts at 40------ -~
75%
— amplitude
User-limit & 50% - -1 -- reduction
Link tost at 10 -—-4--1—

Figure 20: Example with Preset 4

If the measured amplitude reduction exceeds the user-specified limit, then the result is displayed in black text. If not, it is shown in red text.
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Quick Scan

The Quick Scan is the fastest scan option and can be done from the TMT4 front panel or from the Web interface.

Set up and run a Quick Scan
You can run a Quick Scan from the Web interface as follows.

1. Click the Setup button and then set the Test Type to Quick Scan.
2. Set the Generation (PCle 3 or PCle 4).
3. Click the Run Scan button.

You can run a Quick Scan from the front panel as follows.

1. Set the Generation (PCle 3 or PCle 4).
2. Click the Run Quick Scan button on the display screen.

DUT Rx test

......

Results

The approximate test time for Gen 4 x16 links is 2-4 minutes. Once the test begins, the Results Test Status screen will automatically be
displayed.

There are three results pages on the front panel. Each page contains a Home button, a Save button, and a Help button. The Save button
will save results to a USB stick connected to the TMT4.

+ Page 1: All scanned lanes along with the Tx preset, Tx eye width, Tx eye height, Rx preset, and Rx CO
+ Page 2: Tx link training parameters
+ Page 3: Eye diagrams

The three results areas on the Results panel in the Web interface are shown in the following image.

TMT4 Margin Tester User Manual 35



Operation

Tektronix A B
sETUR Test Status: Test Complete
RESULTS DUT Tx

Lane Preset EW EH ATT  CTLE GAIN DFE(1) DFE(2) DFE(3) DFE(4) DFE(S)
0 9 307ps 130.0mV -10.0dB 12.1dB 4.6dB 386mV 21 mV 0.7mV -4.0mV -3.1mV

SAVE / RECALL

1 & 332ps 111.7mV -10.0dB 11.6dB 2.3dB 284mV 34mV -1.0mV 03 mV -1.4mV

g - i 2 9 271ps 1048mV -100dB 125dB 3.44dB 325mV 48mV 1.0mV -20mV -02m\4;
3 6 31.9ps 97.9mV -10.0dB 10.8dB 23dB 284mV -0.7mV 1.4mV 0.5mV 0.0mV
4 9 311ps 1142mV 100dB 10408 23dB 223mV 48mV 1.7mV 20mV 0.0mV

Link Training Parameters
10 9 280ps 1129mV -1004B 9.10B 23dB 183mV 28mV 45mV 1.3mV 12mV e P P S S S :‘)O\:‘s
m 9 272ps 1056mV -100dB 9548 23dB 223mV 21mV 1.7mV 05mV -09mV Time (o)
12 6 327ps 107.3mV -10.0dB 10.8dB 3.4dB 366mV 28mV 45mV 03mV -1.2mV
13 9 279ps 1142mV -10.0dB 10.8dB 2.3dB 20.3mV 83mV 0.7mV -0.8mV 0.0 mV
14 6 31.9ps 119.4mV -10.0dB 108dB 2.3dB 223mV 1.4mV 21mV 1.3mV 0.7 mV
15 9 302ps 1629mV -10.0dB 10.8dB 3.4dB 264mV BI9mV 45mV 0.3mV 0.5mV
DUT Rx
e Lane  Preset]

gy 0 8 Rx Test

1 7
TMT4 S0 =% e
200008 2 B
Adapter. ] 7 28 down 10 25 None
FCIE4-CEMSLOTKTS
4 6 35downt0 17 None

+ Fora DUT Tx test, the results show the resulting eye diagrams at the receiver of the TMT4 instrument, and the associated link training
parameter values that show the equalization used at the TMT4 receivers to open the eyes.

« Fora DUT Rx test, the results table shows the preset each lane is trained to, the expected test range based on the negotiated preset,
and if any errors were found.
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Custom Scan

The Custom Scan allows you to force specific test parameters to do more thorough evaluations of Tx signal paths.

Use Custom Scan for deeper investigation into specific lane-preset combinations and for a more comprehensive test of all lanes and
presets. The Margin Tester will flag any results that fall outside the pass-fail limits you specify.

Set up and run a Custom Scan

You must use the Web interface to set up Custom Scan parameters. Set the following as desired for your testing needs.

Settings Range / Options

Generation PCle Gen 3 or Gen 4

Lanes Within the specified link width

Presets Preset 0 - Preset 9

Clock Settings SSC and SRIS

Pass / Fail Limits User specified

DUT Tx Test Toggle on or off

DUT Rx Test Toggle on or off. The Rx test is the same for Quick Scan and

Custom Scan.

Select Run Scan to run the scan after the parameters have been set. You can select DUT Tx Test or DUT Rx Test to run. For a Tx test,

select the desired presets to test.

Tektronix

SETUP TestType (O QuickScan (@ Custom Scan
RESULTS
Link Settings
Generation: [ Gend O Gen3
SAVE / RECALL
Lanes: [ All
LTy
0 1 2 3 a 5 6 7

DUT TxTest @i

Presets:

DUTRxTest @)

Estimated Scan Time: 65.6 minute

CHECK LINK

Link State: Gend x16

Q200008

Adapter:
PCIE4-CEM-SLOTX16

MM M ¥ %W % % % % % 9
5

A B

Clock Settings:

O sris O ssc

Tx Limits

Eye Width Eye Height

Gena 20 40

For the Rx test, select the test limits. You can add a custom amplitude threshold value on the Custom Scan setup screen to assist in

highlighting lanes that do not meet acceptance criteria.

-

DUT Rx Test

TMT4 Margin Tester User Manual

Rx Limits

Gen 4 |

60% Gen3  60%
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Custom Scan results
The approximate test time for Gen 4 x16 all lanes/presets is 25-30 minutes.

The Custom Scan results page provides a tiered results structure where data can be expanded and collapsed based on the generation
tested or by the type of test in a specified generation. Both the Tx eye diagram and the link training parameter table results can be
configured to view the results by lanes tested or by presets tested. This allows you to quickly view results across all charts and draw
conclusions as to the performance of any given lane or preset grouping for up to 160 lane-preset combinations.

Test Status: Test Complete

Gen4 DUTTx: EyesPassed: 159 EyesFailed: 1 DUTRx: Lanes Passed: 16 Lanes Failed: 0

~ Gend

~ DUTTx View By: @ Lane (O Preset

g S g ';\ zLea g '_A‘; g L5 G HLE™ g Lﬁ/ g g
Sy 116y 1 &) D D €D &) &
= = / INL. 3| N\ SINF| 2 = | N\ = ) = > = =
L o] £ Wa | Fa & H o) % o o o = o H
Time (ps) Time (ps) Time (ps) Time (ps) Time (ps) Time (ps) Time (ps) Time (ps) Time (ps)
E L‘I A E L1 ~ E L13, E L‘Ifi N E L1 ﬁl\\‘\
= y = = N . = =
I\ H » H ’ 2 N\ = |\
H al £ al E al E al E Q
Time (ps) Time (ps) Time (ps) Time (ps) Time (ps)

v TMT Receiver Settings

~ DUTRx
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DUT Rx
Starting Tx Eg. Cursors Link Lost At: Amplitude
Lane (pre/main/post) Preset (pre/main/post) Reduction
0 3/37/0 -- 1/11/0 70%
1 4/36/0 P5 1.25/12/0 67%
2 2/36/2 -- 0.5/11/0.5 69%
3 1/27/12 -- 0.25/9/4 B67%
4 7/33/0 P9 1.75/8/0 76%
5 4/36/0 PS5 1/10/0 72%
(3] 4/36/0 P5 1.25/12/0 67%
7 6/32/2 -- 2.25/12/0.75 63%
8 9/31/0 -- 4.75/16/0 48%
9 4/36/0 P5 2/17/0 53%
10 7/33/0 P9 2.75/13/0 61%
11 4/30/6 -- 1.25/10/2 67%
12 7/33/0 P9 2/10/0 70%
13 4/36/0 P5 1.25/11/0 69%
14 7/29/4 == 2.25/9f1.25 69%
15 4/28/8 P7 1.75/13/3.75 54%
LTSSM monitoring

The state of the PCle link is defined by a Link Training and Status State Machine (LTSSM). The LTSSM monitor provides information about
the various states that the TMT4 Margin Tester experiences as a result of its interaction with the DUT, without regard to its role as a Root
Complex (RC) or End Point (EP).

LTSSM Monitoring can be initiated manually or in the presence of a valid hardware Trigger in the signal. Additionally, a Trigger out signal
can be generated on the occurrence of a selected event associated with a LTSSM state. Whenever performing LTSSM monitoring tests,
the TMT4 results window displays the percentage of time that the link was seen in each of the LTSSM states and the transitions from one
state to another using the LTSSM map.

Sub-state information

The LTSSM Setup window shows a graphical representation of the State Machine diagram for PCle devices. Sub-state information is
available for the Detect, Polling, Configuration, and Recovery states. To access the sub-state information, do the following.

1. Hover over the desired LTSSM Major State.
2. Click the chosen state to display the sub-state information.
3. Click the Back button to return to the main LTSSM states diagram.
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Setup and run LTSSM Monitor test
To configure and run the LTSSM Monitor Test in the Web Ul, do the following.

1. Select Setup and then click the option next to LTSSM Monitor.
fvrpn__________________________________________________& B

o g

2. Select the appropriate clock setting under Link Settings.
3. You can select a manual start/stop or a triggered start for the test.

a. Select Manually to allow for test start when you click the Go button at the bottom of the screen.

Test stop will be set to occur when you click the Stop button.

b. Select Trigger In to allow for test start from an externally provided hardware trigger. The Trigger In becomes active on a HIGH
to LOW transition. (See the TMT4 Specifications and Performance Verification Technical Reference on tek.com for further trigger
information.)

Select After and set a specified amount of time in seconds, minutes, or hours after trigeer start to stop the test.
4. Trigger Out: If no trigger out signal is required, select None.
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Teldronix Ll

TestType () Quck Scan (O Custom Scan (@) LTSSM Monflor

SETUP

Link Settings

Clock Settings: [ SRIS 0O ssc

Monitor Settings
uuuuuuu

Inétiote Test: (@) Manualy () Triggeri

Disabled

® Afver 1w anronds
Hot Reset

Trigger Ous:
Everl. | LTESM State Duration

LTSSM State: | LD

tale: Gerd x4 Duration 0 milisecon s s '

r
ThT Sh Link Speed:
PO100012 Any

Adapter:
PCIES-MZ-SLOT

Any other selection will generate a trigger out hardware signal when one of the following valid test conditions is selected.

+ State Entry or Exit: select one of 11 available States.
+ State Transition: Select a From State and a To State.
+  State Duration: Select the minimum time to satisfy the condition.
5. Link Speed: This menu item appears for all of the above conditions except None. Select Any or the desired link speed.

Time for completion of a LTSSM test includes the user selected test time (for example, 10 s) plus additional processing time that is
required for the data to be collected and compiled, such that the overall elapsed time can be a few seconds longer than the actual test.

LTSSM Monitor test results

Select the Results button to view the test results. In the Results window, you can view the % of time the link was in specific states and the

count of state transitions.
The maximum test time of LTSSM events is limited to 6.5 hours.

Use the Save/Recall button in the left panel to save or recall files.

TMT4 Margin Tester User Manual
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Test Status: Complete. Data collection time 15 sec.Total processing time 15 sec.

% of Time Link was in:
State

oy R

Detect JJ 223 %
Recovery | 0.309 %
Polling 5.66e-4 %
Configuration 3.04e-5%
LOs ==
L1 -
L2 ==
Loopback --
Hot Reset  --
Disabled --

Link Speed
Gen4 | 7.6 %

Gend 0.144 %
Gen2 --

Gen1 J] 2.23%

Link Width

x16 --

xB -

x4 [ 97.6 %
X2 -
x1 ] 237%
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State Transition Counts

To:

=

=]

3

w - -

5 § 3 2 3
- =1 = ] L]

= = Q
g = g 8 = e 2 5
] 5 5 o 3 ™~ ] 8 ] = k]
a a [5) 3 pr? O a3 I3 =t I a =

Detect - 1 - - - - - - - = - 1
Polling 0 - 1 = = = = = = = w 1
Configuration 0 = - 1 - _ _ 0 0 _ 0 1
Lo = = - - i 0 i 2 - = = 2
LOs - - - 0 - - - ] - - - 0
L2 0 - - = = = - = = = - 0
Recovery 0 - 0 2 = - = - 0 0 ] 2
Loopback 0 - - = = - — _ - _ _ 0
Hot Reset 0 - - - = - — _ _ - _ 0
Disabled 0 - - - - = = - -~ - - 0

Total 0 1 1 3 0 ] 0 2 0 0 0 7

From:
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REST API Programming

REST API Programming

You can program and control the instrument using REST APl commands.

You can access the APl interface and documentation through the Swagger interface. The interface provides the calls, parameters, a way to
download a *.json file of all of the commands, and an interface for sending calls to the TMT4.

Access the API through the Swagger interface

1. Enter the IP address of the instrument into a PC browser window.
2. Add :5000/apildocs to the IP address. Example: 123.00.1.1:5000/api/docs
3. The Swagger interface will appear in the browser.

lapi/swagger json Explore

Tektronix Margin Tester @

apifswagger json

about Returns information about TMT4 device A4
/api/device/about Retumns information about TMT4 device

/api/device/selftest Runs self diagnostic testing. Retums Self Test results

/api/device/selftest/results Retuns Self Test results from most recent self diagnostic test

/api/device/version Returns information about TMT4 software versions

configuration setings of the TT4 cevice o

/api/device/configuration/link Retumns the link state along with speed, width, and lanes if connected to a DUT ﬂ

Use APl commands

You can send APl commands from the Swagger interface or your terminal. You can print requests from your terminal. Send commands
from the Swagger interface as follows.

1. Select the command you need and expand the view.
2. Click the Try It Out button.
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about Retums information about TMT4 device

GET /api/device/about Returns information about TMT4 device

Parameters

No parameters

Responses
Code Description Links
200 No links

Call successiul

Media type

[ application/json ~

Controls Accept header.
Example Value | Schema
"adapter™: "string"”,

"manufacturer™:
"string’

E"y
"serialNumbe "string”,
"supportedTechnologies™: "string™

GET J/api/device/selftest Runs self diagnostic testing. Returns Self Test results ‘

GET [/api/device/selftest/results Retumns Self Test results from most recent self diagnostic test ‘

GET J/api/device/version Returns information about TMT4 software versions ‘

3. Click the blue Execute button.

about Retumns information about TMT4 device

GET /api/device/about Retums information about TMT4 device

Parameters

No parameters

Responses
Code Description Links
200 No links

Call successful

Media type
application/json v ]

Gontrols Accept header.

Example Value | Schema

“adapter”: “string”,
"manufactures "string”

"model”: "string®,
"serialNumber”: “string’
"supportedTechnologies”
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REST API Programming

4. View the response information that appears in the Response body field.

about Returns information about TMT4 device ~

GET /api/device/about Retumns information about TMT4 device

 roamas |

No parameters

T S |

‘ Responses ‘

Curl

curl -X GET "http://19.233.69.190:5000/api/device/about™ -H “"accept: application/json™

Request URL

nttp://10.233.69.190:5000/api/device/about

Server response

Code Details

200 Response body

tromix INC",

Response headers

access-control-allow-origin: *
content-length: 135

content-type: application/json
date: Sun,16 Oct 2022 15:46:17 GAT
server: Werkzeug/1.0.1 Python/3.9.6

Responses

5. You can download the response or copy it to the clipboard, as needed, using the icons in the Response body field.

An unlocked padlock icon next to a command means you must be signed in to the instrument to use that command. Use the Login
command and the Authorize button to sign in as follows.

1. Select the Login command from the Password section and expand the view.

2. Click the Try It Out button.

3. Enter the instrument user name and password in the Response body field.

Request body required

"password”: “"password",
"user": "admin"

¥

4. Click the Execute button.
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pas sword ovemdes factory set device password R

Japifdevice/login Device login page

Log in using basic authenication. Returns JWT authentication token

Mo parameters
Request body " applicationfjson - ]
i

“password”; “passward®,

“wsert: “agmin®

[ S

Responses

Code Description Links

200 Mo finks
Call successful

400 o finks
Bad request. Missing a required field

401 N finks
Linautharized . Authenbicaton issu0e

500 WO finks
Inlermnal sefver effor

501 W links

Could not connect to database

5. In the Response Body section, copy the long token string (without the quotation mark).
Response Dody
{

“status®

“token®: 1] ¥ ITL DI T ey T3y o YRRt ol L)L e 0 E 2N Y20 aR 19. O
1

6. Go to the top of the screen and click the Authorize button.
7. Paste the token string copied from the previous step into the token authentication Value field.

tokenAuth (http, Bearer)

token authentication

Value:

8. Click the Authorize button.

EXp - sBVrlLFcallsfa)™

9. Check that all of the padlock icons have changed to a black locked image. This indicates that the commands are now available to use.

TMT4 Margin Tester User Manual
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Example 1: Start a Custom Scan and download results

This example uses Python and shows how to use the TMT4 API to do the following.

1. Format and send a login request.

2. Format and send a Custom Scan request.
3. Monitor the progress of a scan.

4. Download and extract scan results.

Format and send a login request

First you send a login request and then you send an authentification token. An authentification token is required to use any endpoint that
changes the state or accesses certain information about the Margin Tester.

import requests

#Margin IP Address
ip = "8.0.0.8"

#Margin Login Credentials
login_body = {
"user”: "admin",
"password”: "password”

h

#Folder to download your results to
download_path = 'C:\\Users\\UserName‘\\Desktop\\test_results.zip"’

#Provide your Login Credentials to the Login endpoint
response = requests.post(“http://"+ip+":5088/api/device/login”,json=login_body)

#If successful, Get API Authentication token
if response.status_code != 208@:
print(response.text)
exit()
if "token® not in response.json():
print{"Could not retrieve authentication token.™)
exit()

token = response.json()[ token']

Format and send a Custom Scan request

Custom scans can be configured to specify which lanes, presets, and PCIE generations to scan. You can also set the Pass/Fail limits for
TX eye height and eye width.

+ A scan can be divided into multiple tests. A test is a Tx or Rx test with a given Generation (Speed) and Clock settings.

+ This example is a scan with two tests. This first test is running on Generation 3 and the second test is running on Generation 4.

+ Inthis example, both Tx and Rx tests will run for Generation 3 with all lanes and presets enabled for both tests, with SSC disabled. In
the Generation 4, only a Tx scan is specified to run for lanes 0-3 for preset 5.
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test_body = {
"tests": [
{
"SSC": False,
"speed": 3,
"rx"
"lane™: [
a,1,2,3,4,5,6,7,8,9,18,11,12,13,14,15
])
"runValue™: 1
})
"tx": {
"heightlLimit": 3@,
"lane™: [
e,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15
])
"preset”: [
"pe","P1","P2","P3","P4","P5"," "P6",""P7","P&","P9"
])
"runValue”: 1,
"widthLimit": 15

"SSC": False,

"speed": 4,

"tx"r {
"heightlLimit™”: 3@,
"lane™: [

8,1,2,3
])
"preset”: [
npg
])
"runValue”: 1,
"widthLimit": 15

¥
I
¥

#5Start Custom Scan with the user defined settings
#Test Settings are sent as part of the Json body,
#And the Authentication token in the request Headers
try:

response = requests.post("http://"+ip+":5008/api/device/control/start”,json=test_body,headers={"Authorization":"Bearer "+token})
except Exception as e:

print(e)

exit()
if response.status_code != 2088:

print("Failed to start custom scan:™)

print{response.text)

exit()

Monitor the progress of a scan

1. Ping the Status endpoint to get the current status of the Margin Tester.
2. View the 'teststatus' key in the return object to view the current test status.
3. When 'teststatus' is either Aborted or Finished, scan is complete.
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running = True
current_status = None
json_status = None

while running:

try:
response = requests.get("http://"+ip+":5808/api/device/status”,headers={"Authorization":"Bearer "+token})
if response.status_code != 2080:
print{response.text)
exit()

json_status = response.json()
if "teststatus’ not in json_status:
continue
except Exception as e:
print(e)
exit()

#If Test Status has changed, print out the new status

if json_status['teststatus'] != current_status:
current_status = json_status[ 'teststatus']
print{current_status)

if "Finished" in json_status[ 'teststatus']:
running = False

elif "Aborted" in json_status['teststatus’]:
print("Test Aborted!™)
running = False

Download and extract Scan results

Results are returned in the form of a .zip file containing CSVs, charts, and more. You can either open the zip file and view the results as-is,
or recall the zip file to the Web interface through the Save / Recall page.

print("Downloading Results™)
try:

response = requests.get("http://"+ip+":5000/api/device/results/download”,headers={"Authorization™:"Bearer "+token})
except Exception as e:

print(e)

exit()

if response.status_code != 2080:
print{"Unable to retrieve results")
print(response.text)
exit()

try:
with open(download_path, "wb') as f:
f.write(response.content)
except Exception as e:
print(e)

print("Done")
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Example 2: Start a Quick Scan and download results

This example uses Python and shows how to use the TMT4 API to do the following.

1. Format and send a login request.

2. Format and send a Quick Scan request.
3. Monitor the progress of a scan.

4. View and download the scan results.

Format and send a login request

First you send a login request and then you send an authentification token. An authentification token is required to use any endpoint that
changes the state or accesses certain information about the Margin Tester.

import requests

#Margin IP Address
ip = "8.0.0.8"

#Margin Login Credentials
login_body = {
"user”: "admin",
"password”: "password”

h

#Folder to download your results to
download_path = 'C:\\Users\\UserName‘\\Desktop\\test_results.zip’

#Provide your Login Credentials to the Login endpoint
response = requests.post(“http://"+ip+":5088/api/device/login”,json=login_body)

#If successful, Get API Authentication token
if response.status_code != 208@:
print(response.text)
exit()
if "token® not in response.json():
print{"Could not retrieve authentication token.™)
exit()

token = response.json()[ token']

Initialize Quick Scan

*  Quick Scan performs both a Tx and Rx test on all available lanes.

+  Only PCle Generation (Speed) is user-configurable. All other test configurations (lanes, presets, passi/fail limits, etc) are selected
automatically.

+  Quick Tx test lets all available lanes train to their preferred preset and reports Eye Widths, Eye Heights and Receiver Settings.
+ One and only one preset is selected per lane. Maximum eye count is 16.
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test_body = {
"speed”: 4
h

#Start Quick scan
#Test Settings are sent as part of the Json body,
#And the Authentication token in the request Headers
try:

response = requests.post(“http://"+ip+":5088/api/device/control/quick”,json=test_body,headers={"Authorization":"Bearer "+token})
except Exception as e:

print{e)

exit()
if response.status_code != 208@:

print{“Failed to start custom scan:")

print(response.text)

exit()

Monitor Scan Progress

1. Ping the Status endpoint to get the current status of the Margin Tester.
2. View the 'teststatus' key in the return object to view the current test status.
3. When 'teststatus' is either Aborted or Finished, scan is complete.

running = True
current_status = Mone
json_status = None

while running:

try:
response = requests.get("http://"+ip+":5808/api/device/status”,headers={"Authorization":"Bearer "+token})
if response.status_code != 2080:
print{response.text)
exit()

json_status = response.json()
if "teststatus' not in json_status:
continue
except Exception as e:
print(e)
exit()

#If Test Status has changed, print out the new status

if json_status[ 'teststatus'] != current_status:
current_status = json_status[ teststatus’]
print{current_status)

if "Finished" in json_status[ teststatus']:
running = False

elif "Aborted” in json_status[’teststatus’]:

print("Test Aborted!™)
running = False

Download and Extract Scan Results

Results are returned in the form of a Zip file containing CSVs, charts, and more. You can either open the zip file and view the results as-is,
or recall the zip file to the Web Ul via the Save / Recall page.

52



REST API Programming

print("Downloading Results")
try:

response = requests.get("http://"+ip+":5008/api/device/results/download",headers={"Authorization":"Bearer "+token})

except Exception as e:
print{e)
exit()

if response.status_code != 2808:
print{"Unable to retrieve results")
print(response.text)
exit()

try:

with open(download_path, "wb') as f:

f.write(response.content)
except Exception as e:
print(e)

print("Done™)

TMT4 Margin Tester User Manual
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