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Introduction

WavelLink Series Differential Probes are very high-bandwidth, active differential probes. The
probes feature low noise, very low input impedance and high common mode rejection, and are
ideally suited for signal integrity measurements in high-speed digital systems.

The dynamic range, system attenuation, and input impedance were designed to optimize
performance for use with these types of signals. The series is modular in concept, accepting
several interchangeable Probe Tips and Leads with a common Differential Amplifier Small Tip
Module and Platform/Cable Assembly allowing for flexibility in physical interconnect and
optimizing bandwidth and electrical performance.

At time of initial shipment, each probe undergoes a rigorous calibration and performance
verification process that results in a stored response file within the probe. When the probe is
connected to a Teledyne LeCroy oscilloscope, the probe and oscilloscope responses are
optimized to each other to provide a probe + oscilloscope response identical to that of the raw
oscilloscope channel. Teledyne LeCroy has provided this capability since the introduction of the
first Wavelink probes in 2003.

The following topics cover Platform/Cable Assembly models WL-PLINK and WL-PBUS, the Dx10
and Dx20 Differential Amplifier Small Tip Modules, and the Dxx0-SlI, Dxx0-SQ, Dxx0-SP, and
Dxx0-PT interchangeable leads and tips. Also covered are the integrated differential amplifier
modules with adjustable/positioner tips (D600A-AT, D400A-AT).

PLEASE NOTE THE FOLLOWING:

1 A Certificate of Calibration is supplied with each probe indicating the system meets the
specifications with those components listed in the Certificate.

1 Download the latest version of X-Stream software to run your WaveLink probe with
maximum performance.

ESD Sensitive: The tips of the WavelLink probes are sensitive to Electrostatic Discharge
A\ (ESD). Avoid causing damage to the probe by always following anti-static procedures
CATON - (wear wrist strap, etc.) when using or handling the probe.

92317500 Rev A 1
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Modular Advantage

When wires are attached to a probe’s tips or leads to make probing of the circuit under test
easier to perform, additional inductance and/or capacitance is added to the input, lowering the
resonance frequency of a series resonance circuit, which may cause oscillations with
frequencies within the passband of the probe. These effects, or excessive ringing, degrade the
performance of the probe, resulting in incorrect presentation of the input signal, reduced

bandwidth, and changes in loading impedance.

The Wavelink differential probe series has been designed as a modular system with different
interchangeable tips and leads, each with its own buffer amplifier and eliminates the addition of
external wires or accessories. WWhen using these tips or leads, no interconnects are necessary in
the high-impedance path of the input signal, assuring proper transmission of the signals as it
passes through the probe. Using these tips and leads guarantees the specified performance and

input characteristics of the probe.

WL-PBUS-CASE

WL-PLINK-CASE
ProLink ProBus o
WaveMaster/SDA/DDA 8 Zi/Zi-A = 4 GHz WavePro/SDA/DDA 7 ZI/ZI-A < 4 GHz
WavePro/SDA/DDA 7 Zi/Zi-A = 4 GHz WaveRunner
WaveSurfer
| L
T T 1 I T 1
D610 i D620 ] D410 D420
6 GHz 6 GHz 4GHz 4GHz
D600A-AT I D400A-AT |
! . . ” 5o 0a
i ; : :
‘ Dx10-5P ‘ Dx20-5P
’ Dx10-QC Dx20-QC
Dx10-51
Dx10-HITEMP __ 10 Dx20-HITEMP Dx20-51
(OPTIONAL) Dx10-PT-KIT (OPTIONAL) DX20PT-KIT

(Included in Dx10-PS)

4, 6 GHz Probe Family

(Included in Dx20-PS)
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Standard Accessories

Amplifier System

Standard Accessories Table

WL-PBUS-CASE
WL-PLINK-CASE

Dx10/20

Dx10/20-

Dx10/20-
PT-KIT

Dx10/20-
SI-HiTemp

Dx00A-

Amplifier - 1 each 1 each - - -
Solder-in Lead Set - 1 each 1 each - - -
Spare Damping Resistors for |- lsetof5|1setof5 |- - -
SI Tip
Tip Retaining Clip for - 1 each 1 each - - -
Sl Leads
Adhesive Tape - 1 set 1 set - - -
Quick Connect Lead Set - 1 each 1 each - - -
Damping Resistors for QC Tip - 2 sets of |2 sets of - -
10 10
Square Pin Lead Set - 1 each 1 each - - -
Ground Lead - 1 each 1 each - - -
Ground Clip - 1 each 1 each - - -
Instruction Manual - leach |leach |. - 1 each
Accessory Info Sheet & - leach |leach |. - -
Quick Start Guide
HiTemp Sl Lead - - - - 1 each -
HITemp Cable - - - - 1 matched |-
set
Positioner Tip with Accessories |- - - - -
Positioner Tip (Browser) - - 1 each 1 each - -
Replacement Pogo Pins for - - 1set 1 set - -
Dx10-PT/Dx20-PT
Positioner Tip Probe Guides - - 1 each 1 each - -

92317500 Rev A
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Standard Accessories \\//VVIL_PPLBlﬁi((:Zﬁéi Dx10/20 D*10/20- D};(_il_._()léIZ_IC_) . SIIDXH];EI)'/eanp DX00A-
XYZ Positioner - - 1 each 1 each - B,
Adhesive Tape for - - 1 set 1 set - B,

XYZ Positioner
Browser Wand for PT Tip - - 1 each 1 each - -
Interlock Pieces for PT Tip - - 1 each 1 each - -
Swivel for PT Tip - - 1 each 1 each - -
Platform/Cable Assembly Kit

Platform/Cable Assembly 1 each - 1 each - ; R
Freehand Probe Holder 1 each - 1 each - ; R
Probe Deskew Fixture 1 each - 1 each - ; R
Platform/Cable Assembly 1 each - 1 each - 1 each 1 each
Mounting Clip
Probe Cable Clamp 2 each - 2 each - 1 each 1 each
Deluxe Soft Carrying Case 1 each - 1 each - ; R
Foam Insert for Carrying Case 1 each - 1 each - - R
Protective Storage Case 1 each - 1 each - - -

1 each - 1 each - - R

Plastic Tray for Storage Case

NOTE: While the amplifiers can be used with either platform/cable assembly, bandwidth is
limited by the lowest bandwidth component. In addition, system calibration is required for all
interconnected components to guarantee system performance. Typically, a customer purchases
a single Platform/Cable Assembly that matches the Amplifier Module bandwidth rating.

92317500 Rev .
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Modular Probe Components

Platform Cable Assembly

This piece forms the foundation of the probe and provides an attachment for the probe amplifier
to the oscilloscope. There are two different platform/cable assemblies available depending on
whether you are connecting to Teledyne LeCroy's ProLink inputs (currently used on on any =4
GHz Teledyne LeCroy WavePro 7 Zi/Zi-A, WaveMaster 8 Zi/Zi-A, and LabMaster 9 Zi-A
oscilloscope) or Teledyne LeCroy’s ProBus inputs.

Platform Cable Assembly provided in WL-PBUS-CASE

NOTE: Throughout the manual, we will refer to either the WL-PLINK-CASE or WL-PBUS-CASE
ordering numbers whenever referring to the complete orderable kit that includes the deluxe soft
carrying case and associated accessories. We will refer to either the WL-PLINK or WL-PBUS
when referring to the physical item that attaches on one end to the oscilloscope and attaches on
the other end to the amplifier module.

92317500 Rev A 5
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The Platform/Cable Assembly performs the following important functions:
1 It provides power to the probe amplifier from the oscilloscope.

1 It communicates to the oscilloscope the identifying characteristics of the amplifier that is
connected to the probe so that the oscilloscope channel can be set to the correct probe
attenuation value automatically.

1 It transmits the amplifier output signal along a well-defined low loss transmission line
into the oscilloscope input, and terminates the probe appropriately at that point.

NOTE: WL-PLINK-A is compatible with D610/620, and D410/420. ‘

Platform/Cable Assembly Product Code

WaveLink ProLink Probe Platform/Cable Assembly WL-PLINK-CASE

WaveLink ProBus Platform/Cable Assembly WL-PBUS-CASE

The small, low mass Wavelink Series of Differential Probes is designed for ease of use and high
frequency performance, and is supplied in two different configurations:

T  WL-PLINK for use with ProLink interface (=4 GHz)
1T WL-PBUS for use with ProBus interface

6 92317500 Rev .
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Differential Amplifier Small Tip Modules

The Differential Amplifier Small Tip Modules contain the active amplifier circuitry. Different small
tip modules have different electrical and physical interconnect characteristics, allowing the user
to select the small tip module appropriate for the application.The Differential Amplifier Small Tip
Module models D610, D620, D410, and D420 connect to any WaveLink probe platform/cable
assembly and accepts differential interconnect Leads and Tips to provide the user with flexibility
in connecting the probe to the circuit under test without degrading the electrical performance.

NOTE: The D6x0 small tip modules can be used with a WL-PBUS probe body. However, this

combination would not deliver full system bandwidth with 4 or 6 GHz oscilloscopes.

Amplifier Modules (incl. Solder-in or Adjustable Tip)

WaveLink D410 4 GHz/2.5Vp-p Differential Probe Amplifier with Dx10-SI Solder-In Tip (Qty. D410
1), Dx10-SP Square Pin (Qty. 1), and Dx10-QC Quick Connect (Qty. 1)

WavelLink D420 4 GHz/5Vp-p Differential Probe Amplifier with Dx20-SI Solder-In Tip (Qty. 1), D420
Dx20-SP Square Pin (Qty. 1), and Dx20-QC Quick Connect (Qty. 1)

WaveLink D610 6 GHz/2.5Vp-p Differential Probe Amplifier with Dx10-SI Solder-In Tip (Qty. D610
1), Dx10-SP Square Pin (Qty. 1), and Dx10-QC Quick Connect (Qty. 1)

WavelLink D620 6 GHz/5Vp-p Differential Probe Amplifier with Dx20-SI Solder-In Tip (Qty. 1), D620
Dx20-SP Square Pin (Qty. 1), Dx20-QC Quick Connect (Qty. 1)

WaveLink D400A-AT 4 GHz/4.8Vp-p Differential Amplifier Module with Adjustable Tip D400A-AT
WaveLink D600A-AT 6 GHz/4.8Vp-p Differential Amplifier Module with Adjustable Tip D600A-AT

92317500 Rev A
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Interconnect Leads

The following interconnect tip and lead assemblies are available. Tips and leads are
interchangeable among compatible small tip modules (i.e. Dx10 small tip modules can be used
with Dx10-xx tips).

Sl - Solder-In interconnect lead assembly provides the highest level of electrical performance. It
uses two small damping resistors in the input with flexible leads, allowing connection to a wide
range of test point spacings. The leads are soldered directly into the connection points of the
circuit under test, providing a reliable, intermittence-free connection. The Sl interconnect lead
assembly provides the highest possible performance at the expense of non-movable installation.

QC - Quick Connect interconnect lead assembly allows the probe to be moved quickly between
different test points of the circuit. A pair of small damping resistors (supplied with the probe) is
soldered to the circuit’s test points, and the ends of the damping resistors plug into the small
connector at the probe tip for a reliable quick connection. A set of 20 resistors are shipped with
the probe. This lead assembly is limited to 4 GHz bandwidth.

SP - Square Pin interconnect lead assembly can be used on boards where standard 0.025"
square pins are used for interconnect. The highly flexible, 145 mm (5.7") long Square Pin
Interconnect lead connects directly with a pair of square pins mounted on standard 0.100" (2.54
mm) centers. Because of the parasitic inductance of the square pin to which the probe is
connected, the system will not support maximum bandwidth or the minimum rise time when
used with a 6 GHz oscilloscope. The added inductance of the square pins limits the
measurements to signals of 3 GHz bandwidth. A low cost alternative is to provide vias in the
circuit to be tested, and to insert the flexible tips of the very low loading Adjustable Tip module
into these vias.

PT - The Positioner Browser tip can be hand-held or used as a browser like an Easy Probe
positioner. The pogo pin tips are adjustable from 0 to 3.5 mm (0 to 0.14") and have 0.6 mm of Z-
Axis compliance. Because of its thin form factor and spring-loaded tips, it is ideally suited for use
with multiple probes in tight areas such as the back side of boards with ball-grid array packaged
ICs.

HiTemp - The HiTemp cable and Sl lead are used for controlled situations where a differential
amplifier module normally needs to be removed from the extreme temperature environment.
Ideally suited for testing scenarios where the temperature can fluctuate from -40 °C to +105 °C,
the 90 cm matched cable pair and Solder-In lead provides an easy and robust connection to the
device under test while allowing access into environmental chambers. The HiTemp probe cables
and Sl lead is paired with the D6x0 and D4x0 differential amplifier small tip module for full-
system bandwidth, excellent signal fidelity, and superior noise performance.

8 92317500 Rev .
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PLEASE NOTE THE FOLLOWING:

T

All interconnect leads are colored to distinguish between Dx10 (Blue) and Dx20 (Orange.

Although interconnect Leads for the D610, D620, D410, and D420 mechanically mate with
any module, they are incompatible. No damage results; however, performance may be
reduced when switching tips between modules, and the response is not calibrated.

Do not confuse the Square Pin lead with the Quick Connect lead. The Quick Connect tip
has been designed to accept only the wire diameter of the small damping resistors, not
the 0.025" thickness of the square pin.

Inserting square pins into the connector of the Quick Connect Lead could cause damage
to the wire receptacle of the QC Lead.

Receptacles are identified with QC or SP labeling to help avoid confusion.

Optional Accessories

High-Temperature S/ Lead and Cables

NOTE: Amplifier shown in picture not included with the HiTemp S| Lead and Cables.

92317500 Rev A 9
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The High-Temperature S| Lead (Dxx0-SI-HiTemp), is ideally suited for extreme (both high and
low) temperature controlled test setups.

Complete Probe System

By design, the WaveLink probes are modular in nature. However, to make selection easy, a

complete probe system (-PS) is available for purchase. These probe systems are all-inclusive and
contain the following items:

1 Platform/Cable Assembly
1 Amplifier Module with Solder-in Interconnect Leads and Square Pin Lead
9 Positioner Tip Browser Kit

Just choose the appropriate bandwidth (4 or 6 GHz) and the input differential range (2.5 Vpk-pk or
5 Vpk-pk) for the probe system.

Standard Accessories D4x0-PS ‘ D6x0-PS
WL-PBUS-Case Platform/Cable Assembly 1 Each
WL-PLINK-Case Platform/Cable Assembly 1 Each
Dxx0 Amplifier Module with SI, SP, and QC Lead Sets 1 Each 1 Each
Dxx0-PT-KIT Positioner Tip (Browser) Kit 1 Each 1 Each
Adjustable Tip Module

The Adjustable Tip Module, D600A-AT and D400A-AT, with two highly flexible NiTiNOL alloy tips,
allow for easy probing of very dense circuitry.

By rotating the thumb wheel on top of the module you can change the spacing of the tips to
accommodate any test point spacing from < 0.1 mm (0.004") to 3 mm (0.12").

The Adjustable Tip directly connects to the probe platform/cable assembly and can be used in
hand-held applications for rapid test point browsing.

10 92317500 Rev .
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Ground Lead and Clip

This Ground Lead (PACC-LD005) and the Ground Clip (PK0O06-4) are provided as standard
accessories to the Wavelink series probes and can be used to connect to ground of the circuit

under test. The plug of the ground lead connects to the receptacle located on the side of the
probe body.

The ground lead is not required to be used with high-frequency measurements, but to ground
floating test circuits to keep the common mode within the maximum specified range.

Protective Cover

The protective cover is provided as a standard accessory on D600A-AT or D400A-AT probes to
help prevent damage to the Adjustable Tip module. The flexible NiTiNOL-alloy tips of the module

are very durable, but can be damaged when enough stress is applied (and result in erroneous
measurements).

NOTE: Avoid tip damage and always attach the cover to the module when not in use.

92317500 Rev A 11
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Probe Operation

Handling the Probe

The WavelLink series probe is a precision test instrument. Exercise care when handling and
storing the probe. Always handle the probe by the probe body or interface box. Avoid putting
excessive strain on the cable or exposing the probe cable to sharp bends.

ESD Sensitive: The tips of the Wavelink probes are sensitive to Electrostatic Discharge
A (ESD). Avoid causing damage to the probe by always following anti-static procedures
CAUTION B . .

(wear wrist strap, etc.) when using or handling the probe.

CAUTION. Prevent damage to the flexible tips and always attach the Protective Cover

to the Adjustable Tip module when not in use.
CAUTION

Connecting an Amplifier Module to a Probe Body

Attach an Adjustable Tip, Small Tip or Positioner Amplifier Module to the Platform/Cable
Assembly by aligning the connectors of the module with the receptacles in the platform/cable
assembly and pressing the two together. Finger-tighten the assembly by rotating the threaded
collar onto the module.

Attaching Adjustable Tip or Small Tip Module

Do not use pliers to tighten the collar.

CAUTION

Remove the Differential Amplifier by loosening the threaded collar from the module and pulling
the two assemblies apart.

By design, amplifier module works with the WL-PLINK or WL-PBUS platform/cable assembly and
the Dxx0-SI Lead, Dxx0-SP lead, Dxx0-QC lead or Dxx0-PT tip.

12 92317500 Rev .
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Connecting the Lead to the Amplifier

Align the flat side of the Sl Interconnect Lead with the flat side of the Amplifier and press
together.

Connecting the Hi-Temp Sl Interconnect Lead to the Amplifier

PLEASE NOTE THE FOLLOWING:

9 Although interconnect leads for the D610, D620, D410, and D420 mechanically mate with
any amplifier, they are incompatible. No damage results; however, performance may be
reduced when switching tips between amplifiers, and the response is not calibrated.

 Avoid accidental interchanging by matching the color coding of the interconnect lead
connector housing with the color of the corresponding probe tip amplifier.

92317500 Rev A 13
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Interchangeability and Calibration
By design, the D610, D620, D600A-AT, D410, D420, and D400A-AT Amplifier Modules and

Interconnect Leads deliver the specified performance when interchanged on a WL-PLINK- or WL-
PBUS probe body.

Each configured probe is shipped with a Certificate of Calibration indicating that the system
performance was validated and found to meet or exceed the warranted specifications with those
models and accessories listed in the Certificate.

As only this configuration was validated, the certificate is only valid for the configuration
indicated.

Compatibility
Several probe tip modules and probe bodies are available; however, not all of them may be
compatible with one another.

Over time, Teledyne LeCroy may offer additional modules that mechanically mate with the probe
body. However, not all modules are electrically compatible with all probe bodies. Connecting a
non-compatible module to a probe body does not damage either the probe body or the module.
This incompatibility, however, is detected by the probe body, and a warning is issued by the
AutoColor ID LED.

Platform/Cable Probe Tip Module
Assembly
Adjustable and Small Tip Modules Adjustable and Small Tip Modules
D410, D420, and D400A-AT D610, D620, and D600A-AT
WL-PLINK Allowed Allowed
WL-PBUS Allowed Reduced BW

Connecting the Probe to a Teledyne LeCroy Oscilloscope

The WL-PLINK- Platform/Cable Assembly has been designed for use with the ProLink interface
of the Teledyne LeCroy's WaveMaster 8 Zi and Zi-A, SDA, WavePro (4 and 6 GHz models) and
DDA oscilloscopes; and the WL-PBUS- for use with the ProBus interface of the WaveMaster 8 Zi
and Zi-A, WavePro, WaveRunner, and DDA oscilloscopes.

Attach the platform/cable assembly to the test instrument by aligning the interface connector
with the input connector and pushing the interface toward the instrument.
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On the WL-PLINK- platform/cable assembly, a click sound is heard when the probe interface
latches to the test instrument. The probe also uses thumbscrews to secure the interface to the
instrument. Do not overtighten the thumbscrews.

Thumbscrews are not provided on the WL-PBUS- interface system.

Remove the WL-PLINK- platform/cable assembly from the instrument by unscrewing the
thumbscrews and moving the interface up and down while pulling gently until a click is heard.
This click indicates the platform/cable assembly is detached from the instrument.

For the WL-PBUS- platform/cable assembly, disconnect by pulling the interface box from the
oscilloscope.

Operation with a Teledyne LeCroy Oscilloscope

Tab of dialog indicates the attached
probe's model name.
Select the dialog by touching this tab.

200

s
BOOKS 4068

Prode Cal - Opimea
Catie Deskew PulceResponsa

Vertical dialog with labeled tab corresponding with attached probe.

When the probe’s output connector is attached to an X-Stream oscilloscope’s input connector,
the oscilloscope recognizes the probe and activates the vertical channel functions in the user
interface (shown previously). Refer to your oscilloscope’s instruction manual for specific
operation.

Control through the oscilloscope’s interface can be found on the channel dialog that corresponds
with the connected probe.

Touching the tab for the attached probe (varies based on the particular probe you have attached)
activates the probe dialog as follows.

The probe information frame shows the characteristics of the probe only.

Touching the Power On checkbox turns the probe power on or off.

92317500 Rev A 15
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In some applications it may be desirable to turn the probe’s AutoColor ID off or on by touching
the LED On checkbox.

Channel trace descriptor label
indicates the your attached
probe's sensitivity and offset
values.

Information about your
probe is shown on the

boxes on the probe dialog as Attrlt:'l:;e;i:ﬁ;::.on o

a Timesse ] TS (314
desired. 200 radty Auro 205
80.0%5 J0GSs CCR P

Use Power and LED check

Channel trace descriptor label and Probe dialog contains data corresponding with attached probe.

Amplifier Dialog and Tip Select Field

When the Platform/Cable Assembly is first connected to the oscilloscope, a dialog is shown
identifying the amplifier (D620 in the following screen-shots). The dialog also contains a Tip
Select field.

SI, QC, and SP tips are selected by default (the following screen-shot at left). If using PT tips or
HiTemp tips, change the Tip Select value accordingly by clicking inside the field (the following
screen-shot at right). Use this field to choose the specific tip you are using before optimizing your
signal.
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‘ HiTemp ‘
| — |

PLEASE NOTE THE FOLLOWING:

9 The Tip Select button is made available based on the date of your probe purchase. Contact
Teledyne LeCroy for details.

9 Firmware version 5.9.0.2 or greater is required when using PT tips.

Connecting the Probe to the Test Circuit
For all modules and interconnect leads/tips, positive voltages applied to the + input relative to the
— input deflects the oscilloscope trace towards the top of the screen.

Exercise care when connecting the probe to the test circuit to maintain the high frequency
capability of the probe in measurement applications. Increasing the parasitic capacitance or
inductance in the input path may introduce a ring, or slow the rise time of fast-rising signals. Any
extension of the signal path with extra wire leads, etc. adversely affects the probe's
performance.

A ground connection is generally not required here. Refer to Probe Grounding (on page 24) for
more details.

There are a variety of probe leads/tips that can be connected to a given differential amplifier
small tip module. Some tips (e.g. the D600A-AT adjustable tip) are integrated with the amplifier.
The Dx10 and Dx20 tips (-SI, -PT, -QC, and -SP) operate interchangeably with a matched
amplifier. Each tip can be connected to the probe circuit as described in the following topics.
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Solder-In Interconnect Lead

The Solder-In Interconnect Lead for the Small Tip module is supplied with two pre-installed
resistors, which are intended to be soldered to the runs or pad test points on the board under
test. Because the resistors and the leads are small, this interconnect lead provides the maximum
signal fidelity at the highest frequency response.

Using a small soldering iron, attach the free wires of the resistors to the appropriate test points
(as follows).

PLEASE NOTE THE FOLLOWING:

9 When using the Dxx0-SI-HiTemp lead in extreme conditions, the Tip Retaining Clip is rated
to 100 °C and adhesives are rated to 90 °C.

9 The primary function of the Probe Tip Retaining Clip is to position the resistor leads when
soldering the resistors to the test points.

CAUTION. The resistors are small in order to maintain high-frequency performance.
However, they are not sturdy enough to bear the weight of the probe module. It should

t——~ be supported by other means. A positioning tool, such as the Board Clip, the Probe Tip
Retaining Clip, or EZ Probe positioner can be used to support the probe.

Measuring with Sl Interconnect Lead
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QOuick Connect Lead

The Quick Connect lead can be used in applications requiring probe movement to multiple test
points.

Solder one end of the damping resistors (provided) to the testing points while plugging the other
end directly into the special connector mounted on the probe input board.

Accurately position the resistors for soldering by first inserting the resistor leads into the QC
receptacle, positioning the tip, and then soldering the resistors in place. Repeat this process
when installing resistors to other test points. A positioning tool like the Probe Tip Retaining Clip
can be used to aid in holding the QC module and the resistor in place for soldering.

NOTE: Maintain maximum performance by not extending the resistor wires or using different
resistors.

=

Measuring with the QC Interconnect Lead

Inserting square pins or wiregher than the ones provided with the QC lead may cause

damage to the wire receptacle.
CAUTION
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Square Pin Lead

The Square Pin lead allows the probe to be connected directly to standard 0.025"” square pins
mounted on 0.100" centers (as shown in the figures of this topic).

The system bandwidth and rise time are limited by the Square Pin lead because of the inherent
inductance of the square pins themselves. The practical bandwidth is approximately 3 GHz.

// __—

=
Measuring with the SP Interconnect Lead

2.54 mm (0.100") f’ﬁ:‘ﬂ
2.54 mm (0.100")

Square Pin Header Dimensions
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Keep the highest possible performance by keeping the parasitic inductance under control. Also,
make good electrical connections by not using any square pins longer than 2.79 mm (0.110") or

shorter than 2.54 mm (0.100").

2.54 mrm (0.100") rmin.
2.*?9 mm (2.110" max.

—
—] |~—635 mm (0.025"

Square Pin length

Do not confuse the Square Pin lead with the Quick Connect lead. The Quick Connect
lead has been designed to accept only the wire diameter of the small damping resistors,

CAUTION  not the 0.025" thickness of the square pin.

Inserting square pins into the connector of the Quick Connect Lead could cause damage to the
wire receptacle of the Quick Connect Lead.

The lead is clearly labeled with the initials SP printed on the Square Pin receptacle housing.

92317500 Rev A 21



Wavelink Series Differential Probe (4, 6 GHz)

Differential Amplifier Module with Adjustable Tip
The DB00A-AT or D400A-AT Differential Amplifier with Adjustable Tip is ideally suited for hand-
held browsing applications or for mounting in locations where circuitry is not dense.

The highly-flexible tips of the Adjustable Tip are made out of nickel-titanium alloy and are
permanently attached to the module.

The spacing of the tips can be adjusted by rotating the knurled thumbscrew on the top of the
module to accommodate different test point spacing from less than 0.1 mm to > 3 mm (shown
as follows).

Adjusting the Tips

For accurate measurements, both the + and — inputs must always be connected to the test
circuit.

NOTE: When making differential measurements, both tips need to make good contact. The best
way to accomplish this is to place one tip on one test point, apply a little pressure and by rotating
the probe body slightly, place the other tip on the other test point. Assure good contact and apply
enough pressure to bend the tips just a bit.

Excessive bending of these tips may damage the module beyond repair. However, the tips are
flexible enough to allow both tips to make good contact with the circuit under test even when
the probe is slightly rotated with respect to the circuit under test.

As indicated on the module, the left tip, looking from the top of the module, is connected to the
— input and the right pin is connected to the + input of the differential probe.

NOTE: Always support the probe to prevent too much stress on the pins of the Adjustable Tip
Module.
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Dx10-PT and Dx20-PT

N

LG

The Dx10 and Dx20-PT positioner tips have a very small form factor
with very low mass. They are a good all-around browsing or mounted
solution for probing in areas with a high concentration of test points or
limited free space to fit a probe.

Various attachments and extenders are supplied with the -PT tip
allowing it to be easily held while browsing or connected to a
mounting device.

Rotating the thumbwheel adjusts the tip spacing from 0 to 3.5 mm (0
to 0.14") in a direction perpendicular to the thumbwheel rotation.
There is a positive stop on the thumbwheel to prevent it from being
rotated too far in either direction.

The tips are a pogo-pin assembly and are spring-mounted to
accommodate 0.6mm of Z-Axis compliance. This aids in applications
where more than one Dx10 or Dx20-PT tip is required to make

measurements in a crowded area and the tips need to be mounted at an angle to the board

under test.

Avoid applying excessive lateral pressure on the tip as breakage may result. Do not use the tip to
scrape the circuit. If the tip does break, it may be replaced in the socket. If the socket also
breaks, a new socket can be soldered onto the tip. Refer to Replacing Spring-Loaded Tips and
Tip Sockets on Dx10-PT and Dx20-PT Positioner Tips (on page 43) for instructions on replacing

tips and sockets.

92317500 Rev A

23



Wavelink Series Differential Probe (4, 6 GHz)

Probe Grounding

In most cases, when the common mode portion of the signal consists mainly of lower
frequencies, the probe does not need to be connected to the ground of the circuit under test.
This minimizes the effects of ground loop currents. Any signal corruption caused by not having
the probe connected to ground of the signal under test is common to both inputs and is rejected
by the differential operation of the probe.

However, in an environment with high RF ambient noise, it may be better to connect the probe
ground lead to a good RF ground near the point where the signal is being measured. Find out if a
ground lead is necessary by making a measurement with and without a ground lead. Use the one
that provides the least signal corruption.

Capacitive coupling from AC mains may cause truly floating devices (like battery operated
devices) to exceed the common mode range. In such cases it is recommended to connect the
probe ground to the device under test.

1 Always use a ground lead when testing floating circuits.

I Floating circuitry may exceed the common mode input voltage causing damage to
CAUTION
the probe.
Example: Circuits powered from laboratory bench power supplies which normally have floating
outputs.

Positioning of the Input Leads

Normally the performance of the Solder In and Quick Connect leads is not affected by the
position of the differential amplifier small tip module. They can be mounted straight upright or on
an angle. However, when it is necessary to mount the module parallel to the board, the
maximum performance is obtained when the '+’ sign (printed near the positive input of the
module) is facing up and the ground plane on the opposite side of the module’s input is facing
the board. The flexible cable connecting the input tip to the amplifier/small tip module is
insensitive to placement.
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Autocolor ID
—

The AutoColor ID LED, built into the platform/cable assembly, is designed to indicate three
functions of the probe or probe/oscilloscope combinations:

AutoColor ID

When the probe is connected to a Teledyne LeCroy X-Stream oscilloscope, the LED illuminates
in the default color of the channel to which the probe is connected.

Platform/Cable Assembly Compatibility
When the probe tip module is compatible with the probe body to which it is connected, the
green LED illuminates for about one second after the probe is connected to the oscilloscope.

A solid red light indicates the probe is not compatible with the probe body to which it is
connected.

Over-Temperature

A flashing red light indicates over-temperature of the probe. Power to the probe is automatically
shut down when the light is flashing. The LED is OFF when probe power is OFF, unless the
shut-down is caused by over-temperature.
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Power Control

Power Control allows intermittent operation of a small tip modules and probe tip combinations
during testing at elevated ambient temperatures to prevent overheating of the probe; as, for
example, when testing the operation of test circuits in temperature chambers.

The intent of this feature is to keep the probe tip power off during the time when the chamber
temperature is changing between tests. When the chamber temperature has stabilized and
measurements are ready to be taken, the probe is powered on to facilitate measurements. The
probe is then powered down while the chamber temperature is changing for the next test.

The time the probe can be operated at these elevated temperatures is a function of airflow,
thermal conductivity of the probe in that environment, etc. For a starting estimate on time vs.
temperature refer to the following table.

When the probe operates at an elevated ambient temperature, the wave shape is correct, but
because it is outside the specified temperature range the amplitude may be uncalibrated.

Power Control is not supported on older non-X-Stream oscilloscopes.

When used with a Teledyne LeCroy X-Stream oscilloscope and over-temperature does occur, the
probe automatically turns off the power applied to the probe and the AutoColor ID in the probe
body flashes in red. In addition, a warning message appears on the oscilloscope’s screen. When
cooled down, the user must reset the power again.

Approximate Operating Time versus Temperature for the D400A-AT and D600A-AT.

Temperature°C Time

Up to 40 Continuous
40 to 55 40 minutes
55 to 65 18 minutes
65 to 75 30 seconds
7510 85 15 seconds
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AutoZero

Wavelink probes incorporate an AutoZero function to remove any DC offset from the probe. This
function is available when the probe is used with Teledyne LeCroy's X-Stream oscilloscopes, and
must be invoked by the user.

After several minutes of warm-up, or when the probe is exposed to a large shift in ambient
temperature, some DC offset may occur, and an AutoZero cycle should be initiated.

Start an AutoZero cycle by removing the probe from the circuit under test and touching the on-
screen AutoZero button to remove output offset drift.

Accessory Use

Positioning tools support the platform/cable assembly and differential amplifier small tip module.
They reduce the risk of damaging runs or pads on the board. Always use a positioning tool to
support your probe.

Positioning Tools

FreeHand Probe Holder

The FreeHand Probe holder (PACC-MS001) is provided
as a standard accessory with the D610/620, D410/420,
D600A-AT, and D400A-AT Probe Tip Modules.

The FreeHand holder is a quick, stable, easy-to-set-up
probe positioner, improving concentration and focus on
the measurement by not having to hold the probe.

The FreeHand holder is designed to keep most of the
weight on the probe tip to prevent loss of contact with
the circuit under test.
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EZ Probe Positioner

The EZ Probe Positioner is available as an optional
accessory; please contact your local Teledyne LeCroy
sales representative for details.

The EZ Probe Positioner provides stable, accurate
positioning in the X-Y-Z axes. The unique 3:1 motion
reduction joystick allows simple, precise positioning of
the attached probe in both the horizontal and vertical
measuring plane. The probe has a fully-articulating
arm, providing 30 cm (12 inch) reach in virtually any
direction.

The XYZ joystick has separate friction controls
allowing independent X-Y plane or Z-Axis movement
and is especially useful when combined with the PT
module.

2 The EZ-Probe Positioner comes with a vacuum

mounted base to keep the probe in place in any test
environment. However, the solid base is heavy

enough so the Positioner can be used without the vacuum.

EZ ProBE PosSITIONER USING Dx10-PT AND Dx20-PT

to fine position the probe.

Attach the probe by first removing the screws holding
the top plate to the V-shaped probe holder. Rest the
Long Interconnect Extender in the V-shaped groove,
and fasten the top plate to the holder, using the
removed screws (as follows). Then, insert the Dx10 or
Dx20-PT onto the Long Interconnect Extender.

NOTE: Do not over-tighten the screws.

Once the probe has been attached, loosen the knob
on the EZ Positioner arm and position the probe close
to the test point. Tighten the knob and use the joystick

28
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EZ PROBE PoSITIONER USING DX00A-AT

Dxx0-PT-XYZ-POSITIONER

Swivel
interconnect

Use XYZ Positioner | C

with swivel interconnect

and Dxx30-PT c 5

Dxx30-PT
L positioner tip

Attach the probe by first removing the screws holding
the top plate to the V-shaped probe holder. Insert the
end of the platform/cable assembly and tighten the
screws holding the top plate to secure the probe.

This positioner is a small, lightweight device that can be
affixed to the printed circuit assembly using the
included adhesive pads. The black adhesive pads are
for more permanent attachment, whereas the white
adhesive pads leave less residue when removed. The
wide variety of short, long, swivel, and right angle
interconnect parts can be connected to the top
assembly, which can then be moved up and down
along the Z-Axis to increase or release pressure on the
probe points. The bottom assembly contains a
tightening wheel which can be loosened to allow minor
X-Y axis adjustments, and then tightened to fix the
exact probing position.
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Tip Retaining Clip
The Probe Tip Retaining Clip is designed to provide support to the probe when soldering the
resistors of the Solder-In module to test points.

NOTE: \When using the Dxx0-SI-HiTemp lead in extreme conditions, the Tip Retaining Clip is
rated to 100 °C and adhesives are rated to 90 °C.

The Tip Retaining Clip (PK600ST-3) is an aid for holding the Sl Interconnect Leads in place while

making measurements or when soldering the damping resistors to the test points of the board
under test.

The Clip comes standard with the Differential Amplifier Small Tip Modules (on page 7) along with

a set of 10 white and 10 black Adhesive Pads (Dxx0-PT-TAPE) used for mounting the clip to the
board.

The following section explains how to fasten the clip to the board, properly move and position
the clip, attach the probe, and remove the clip.
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FASTENING THE CLIP TO THE BOARD

Fasten the clip to the board by removing the small piece of protection paper from one side of the
adhesive pad and mount the pad to the underside of the clip. If necessary, use alcohol to clean
the section of the board where the clip is mounted to remove any grease or flux residue.

& .

Connecting the Sl Module Using the Tip Retaining Clip

Remove the protective paper from the other side of the adhesive pad and mount the clip to the
desired location on the board. Apply pressure to the clip for at least several seconds to assure
proper adhesion (shown previous).

The adhesive pad with the tab is still be visible and stays attached to the adhesive pad. The tab is
used to remove the clip from the board.

NOTE: Maximum strength of the adhesive pad is obtained after about 30 minutes.
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MOVING AND POSITIONING THE CLIP

Always apply pressure to the pad (as follows) to prevent any shifting while bending the arms
and/or moving the probe adapter portion of the clip (typically done while positioning or attaching
the probe).

NOTE: This is especially important if moving and positioning before the adhesive pads have
properly cured.

Applying pressure when adjusting the probe holder

32 92317500 Rev .



Operator's Manual

ATTACHING THE PROBE

Attach the probe by positioning the cable of the module on top of the clip and sliding the input
board of the module into the grooves. While moving the probe into position for measurement,

apply pressure to the mounting pad to prevent the adhesive pad from moving and losing its
adhesion.

Attaching the Probe
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REMOVING THE TIP RETAINING CLIP

Remove the Retaining Clip from the board by pulling on the tab of the adhesive pad. The clip can
now be removed easily without leaving any adhesive residue and can be used in another
application using a new adhesive pad.

=
Removing the Retaining Clip

Platform/Cable Assembly Mounting Kit

Platform/Cable Assembly Mounting Kit (PK600ST-4) can be used to support to the Platform/Cable
Assembly and relieve stress on interconnect leads when the test points are located close to the
edge of the board under test.

The PK600ST-4 includes one Board Edge Clip and four Adhesive Backed Platform/Cable
Assembly Clamps explained in the following sections.
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PLATFORM/CABLE ASSEMBLY BOARD EDGE CLIP

The Platform/Cable Assembly Location Clip can be used to give support to the probe and
Interconnect Lead when the test points are located close to the edge of the board under test. It's
also useful for holding the probe assembly while soldering the solder-in interconnect lead to your
device under test.

Slide the probe cable into the clamp opening and move the probe so that the probe’s strain relief
is located in the opening. Close the clamp.

Slide the Probe into the Board Edge Clip
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Insert the probe body into the board edge clip and position the clamp as desired.

ADHESIVE BACKED PLATFORM/CABLE ASSEMBLY CLAMPS (4)
The Adhesive Backed Probe Body Clamp provides additional support to the Platform/Cable
Assembly and Interconnect Lead anywhere on the board under test.

Connection Guides
Probe connection guides are designed to make it easy to electrically isolate the two probe tips
when browsing. They also greatly reduce accidental and unwanted contact across probe points.

Before attaching connection guides, clean the PCA assembly area with IPA or another cleaner to
remove oils. Then, apply with a light pressure, release, and let set for one hour.
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Probe Deskew Fixture

The Probe Deskew Fixture (PCF200) is provided as a standard accessory with Wavelink series
Platform/Cable Assemblies. The fixture can be used one of two ways:

1 For lower bandwidth WaveLink probes (< 6 GHz), the fixture may be used to determine
the effect of probe input loading on the circuit under test and the probe response to the
signal being measured, using the D610, D620, D410, and D420 modules.

1 For all WavelLink probes designed to accommodate all WaveLink tips (not at full
bandwidth), the fixture may be used as a convenient way to deskew several
probes/oscilloscope channels. This can be accomplished in the following ways:

o Connect a fast edge to one or both inputs. Connect the probe tip(s) to the
appropriate connection point. Solder-in probe tips and browser tips may be
inserted under the clamping mechanism. Display the probe signals on the
oscilloscope screen and use the channel deskew adjust to align them to a
common point.

o Connect the WavePro 7 Zi/Zi-A or WaveMaster 8 Zi/Zi-A fast edge output to one
of the inputs. Set the Zi Series oscilloscope to trigger on the internal Fast Edge
source. Set the trigger delay to zero. Now, on the vertical dialog, use the Probe
Cal - Cable Deskew button to align one signal/channel at a time to the specified
zero delay trigger point (center of screen). Repeat for as many probes as you
have connected, each time aligning them to the common point.

NOTE: The Probe Deskew fixture has an inherent rise time limitation of ~70ps. Deskew of very
high frequency signals using Wavelink High Bandwidth Differential Probes may require a faster
rise time than this fixture can provide. In this case, utilize one of your signals as a reference
point, and then deskew all additional signals to the reference signal.

A TF-DSQ fixture is available as a || |  GcNGzNG
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