











Caliration

4. Connect the probe to the oscilloscope
PROBE COMP connector.

5. From the Vertical menu, select Probe Cal.
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Calibration
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6. When the Probe Setup screen appears,
select Clear ProbeCal, and then select
Calibrate Probe.

The probe calibration routine begins.
When the routine completes, the Probe
Status changes from Running to Pass.
Close the notifier and begin using your
probe.

If the Probe Status changes to Fail:

B Check that the adapters are securely
attached to the probe tips and to the
PROBE COMP connectors on the
oscilloscope.

B Verify that the selected channel on
the left side of the Probe Setup menu
matches the channel that the probe is
plugged into.

1974-039
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Basic operation

Basic operation

Follow these operating guidelines to get optimum performance from your probe.

Probe head assembly

The probe head is designed for ease of use
and high performance. Its small size makes it

easy to handle in tight areas. g
1. The probe tip sockets are sized to press

onto two 0.025 inch pins spaced 0.100 inch

®

2. The ground socket provides a short

ground path for ground connections. Most @ [<0

differential measurements do not require a ‘

ground connection, however. R 976024
More information on the ground connection is
available. (See page 39, Probe grounding.)
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Basic operation

Probe input

The probe is electrically protected against static voltage. However, if you apply voltages above its design limits you may damage
the probe tip amplifier. The limits are shown in the 0.85 V and 8.5 V range graphs on the following pages. (See Figure 1 on
page 15.) (See Figure 2 on page 16.)

Operating voltage input range

The operating voltage input range is the maximum voltage that you can apply to either of the input pins, with respect to earth
ground, without exceeding the linear input range of the amplifier. A signal that is outside this range, if applied to either probe input,
can lead to an erroneous output waveform even if the differential input range is met.

Differential-Mode signal range

The differential-mode signal range is the maximum voltage difference between the (+) and (-) input pins that the probe can accept
without distorting the signal. The distortion from an input signal that is too large can result in an erroneous measurement.

Common-Mode signal range

The common-mode input voltage is the average of the voltage on the (+) and (-) input pins with respect to ground. The
common-mode voltage input range is determined by both the operating voltage input range and the amplitude of the applied
differential signal. The peak signal applied to either input pin should not exceed the operating voltage input range, so the
common-mode voltage input range is equal to the operating voltage input range reduced by one-half the amplitude of the differential
input signal. With low amplitude differential input signals, the common-mode input range is nearly equal to the operating voltage
input range. Higher amplitude differential voltages cause the common-mode input range to be reduced.

14 TDP1500 Quick Start User Manual



Basic operation
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Figure 1: Input voltage limits with no DC offset, 0.85 V Range
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Basic operation
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Figure 2: Input voltage limits with no DC offset, 8.5 V Range
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Basic operation

Probe offset

The probe offset is adjustable to permit operation within the linear range of the probe. To increase the sensitivity of the probe at
higher DC measurement voltages, you should adjust the offset for optimal probe performance.

Offset C Vertical B

NOTE. See your oscilloscope manual for
specific instructions on using the offset control.

1. To set the probe offset, use the vertical @
position control to set a zero reference
level on the oscilloscope display.

2208007
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Basic operation

2. Attach the probe to the circuit. ( Ve

3. Adjust the offset to bring the trace to the
oscilloscope zero reference.

4. If you change the volts/division setting, @
adjust the offset to keep the trace on the
zero reference level. Push‘r‘saect

N
<= Scale

©

Push - Select

o
< Scale

®

200015

NOTE. The probe has two linear operating ranges: £0.85 V and £8.5 V. The offset range is 7 V for both operating ranges.
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Applications

Applications

The following example shows a simplified AC/DC circuit diagram that uses the TDP1500 probe and a DPO7000 oscilloscope. The
oscilloscope is loaded with the DPOPWR power measurement software application to solve a typical test problem.

Measure switching loss

Measure the power loss at the switching device. Minimizing the power loss will improve the power supply efficiency.
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Applications
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1. Connect the differential probe across the switching device, and a current probe in series with the device. (See Figure 3.)

=
o
L)

1974032

Figure 3: Power supply test points

2.
3.
4,
5.
6.

Run the DPOPWR application.

Select the Power Device tab.

Select the Switching Loss option and press the Configure button.

In the Source Configuration Panel, set the appropriate I-Probe Settings.

Select the Deskew button to deskew probes and channels.
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Applications

7. Select the Switching Loss measurement.

8. Select Run to acquire data and display the results. (See Figure 4 on page 21.)
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Figure 4: Switching loss results display
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Applications
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Measure signal quality

In this example, you want to use the TDP1500 probe to check the high-speed signal quality of a USB2 device. With the help of
a TDSUSB test fixture and a DPO7000 oscilloscope loaded with TDSUSB measurement software, you can easily evaluate

the performance of USB2 devices.

1. Connect the TDP1500 probe to one of the test point pairs (+ and -). (See Figure 5.)
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Figure 5: TDSUSB Fixture test points
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Applications

. Make the necessary USB connections to
the test fixture. (Refer to the TDSUSB
manual and application for connection and

setup details.)

Initialize the High Speed test on the test
system, and then execute the test packet
routine.

Check the oscilloscope to verify that the
test packets are being transmitted.

Start the TDSUSB application on the
oscilloscope.

Click OK in the USB Application dialog box.

Select Run to acquire data and display the
results as shown.

TDP1500 Quick Start User Manual
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Accessories and options

Accessories and options

This section lists the standard accessories and provides information on how to use the accessories. Specifications are provided
where appropriate so that you can choose the accessory that best fits your needs. In some cases, reorder kit quantities differ

from the quantities of accessories included with the probe.

Using standard accessories

24

Tip saver

Use the Tip Saver to prolong the life of your

probe tip contacts. The Tip Saver bears the

wear of repeated connections rather than the
probe tips.

1. Connect the Tip Saver to the probe.

2. Connect the probe tip accessory that you
want to use.

Two Tip Savers are included with the probe.

Reorder Tektronix part number:

® 016-1781-XX quantity 2

1974019

TDP1500 Quick Start User Manual



Accessories and options

Straight pin probe tips % %

Use the straight pin probe tips for probing
100 mil-spaced components by hand. You can /

also use the tips with the other socketed leads NN <
and adapters. Q M
® Q"I

c WARNING. The tips have sharp points. To
prevent injury, use care when you handle the
tips. /

1974-010

1. Push the tip into the socket until it is
seated. You can use either end of the tip.
Do not force the tip.

2. Probe your circuit.
Eight probe tips are included with the probe.
Reorder Tektronix part number:

B 016-1891-XX quantity 8
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Accessories and options

A

26

Longhorn adapter

This accessory has fine pins for probing circuit
board through-holes (vias). The pin spacing
adjusts from 0 to 0.35 in.

WARNING. The pins have sharp points. To
prevent injury, use care when you handle the
adapter.

1. Push the adapter into the probe until it is
seated. Do not force the tip.

2. Adjust the spacing between the pins to suit
your needs.

3. Probe your circuit.
Two adapters are included with the probe.
Reorder Tektronix part number:

B (016-1780-XX quantity 5

Q

1974-009
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Accessories and options

Solder-Down adapter

\\

Use the Solder-Down adapter to probe
common test points in your circuit. The
adapter is available in two lengths: 1 inch and ”
3inches. One of each length is provided with lh\;l‘i |

the probe. @

The adapters include integral resistors for best

signal fidelity. The 1 inch adapter can span
up to 1.5 inches between test points, and the

)

3 inch adapter can span up to 5.5 inches. > 555
NOTE. The 3 inch adapter performance is 5
best below 500 MHz. The 1 inch adapter o

performance is best below 1 GHz.

1. Solder the leads to the two test points.

2. Connect the adapter to the probe.
Reorder Tektronix part numbers:

B 1inch: 196-3504-XX quantity 1
B 3inch: 196-3505-XX quantity 1
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Accessories and options
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Y-Lead adapter

Use the Y-lead adapter to extend the reach of
the probe and to connect to 0.025 inch square
pins spaced as far as 1.5 inches apart.

NOTE. This adapter performance is best
below 250 MHz.

The Y-lead adapter accepts any of the probe
tips or adapters.

1. Push the adapter into the probe until it is
seated.

2. Connect the adapter to your circuit or to
another accessory, such as the MicroCKT
Test Tip.

Two adapters are included with the probe.
Reorder Tektronix part number:

= 1096-3434-XX quantity 1

@

“

1974011
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Accessories and options

MicroCKT test tip

Use the MicroCKT Test Tips to access
dense circuitry and IC leads spaced down to
10 mil-centers.

NOTE. This adapter performance is best
below 100 MHz.

1. Press the Y-lead into the handle of the
MicroCKT Test Tip.

2. Turn the tip body to allow better probe
orientation.

3. If necessary, you can slightly bend the tip
sleeve to reduce stress on the connection.

Three tips are included with the probe.
Reorder Tektronix part number:

B 206-0569-XX quantity 1

TDP1500 Quick Start User Manual
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Accessories and options
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3” ground lead

Use the ground lead for general,
lower-frequency probing.

1. Connect the male end of the lead to the
ground socket on the probe.

2. Connect the socketed end of the lead to
any of the probe tips or adapters. You can
also connect to 0.025 inch square pins in
your circuit.

When selecting the grounding connection,
maintain as short a ground path as possible.
(See page 39, Probe grounding.)

Two ground leads are included with the probe.
Reorder Tektronix part number:

B 196-3437-10 quantity 2

1974012
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Accessories and options

Color band kit

Use the color bands to help identify probes in a
multi-probe application.

1. Attach one band to the probe cable and
another band of the same color near the
probe compensation box.

2. Connect the probe to the channel that
matches the color of the band.

Five colored pairs are included with the probe.
Reorder Tektronix part number;

= 016-1315-XX quantity 5 colored pairs

TDP1500 Quick Start User Manual
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Accessories and options
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Pouch, nylon carrying case with
inserts

Use the carrying case to hold the probe, the
accessories, and the manual.

1. Place the probe, accessories, and manual
in the carrying case.

2. Close the carrying case to transport the
accessories to another location or for
storage.

Reorder Tektronix part number:

® 016-1952-XX
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Accessories and options

Optional accessories

This section lists the optional accessories that you can purchase to help you with your probing tasks.

IC Micro-Grabber

Use the IC Micro-Grabber to probe the leads
on integrated circuits that are surface-mounted.
The IC Micro-Grabbers are easiest to use with
the Y-Lead Adapter or Ground wires.

1. Push the IC Micro-Grabber onto the wire
lead.

1974-023

2. Press the lever to open the contacts.

3. Attach the IC Micro-Grabber to your circuit.
Order Tektronix part number:

B SMK4 quantity 4
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Accessories and options

TwinTip adapter

This accessory provides two adjustable tips
for probing connections that are close to
each other. The pin spacing adjusts from 0
to 0.31 in.

1. Push the adapter into the probe tip until
it is seated. Do not force the adapter.
Also, be careful not to injure yourself on @
the sharp points.

2. Adjust the spacing between the pins to
suit your needs. Qﬁ

@ 1974016

3. Probe your circuit.
Order Tektronix part number:

= 016-1786-XX quantity 4
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Accessories and options

TwinFoot adapter

Use the TwinFoot adapter to probe two
adjacent leads on a surface-mount integrated
circuit. The flexible fingers adapt to a range of
lead spacings.

1. Push the adapter into the probe tips until
it is seated.

2. Touch the adapter to your integrated circuit
leads. One side of the adapter pins are
insulated to prevent short-circuiting to
adjacent pins.

Order Tektronix part number:
= 016-1785-XX quantity 4

1974-017
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Accessories and options
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Spring-Loaded ground pin

Use the spring-loaded ground pin when you
probe components that have a nearby ground
point.

1. Connect the pin to the ground socket on
the probe.

2. Probe your circuit.

Order Tektronix part number:

m  (016-1782-XX quantity 6

BNC-to-Probe tip adapter

Use this adapter for the performance verification
tests. The adapter provides connections for
signal sources, terminations, and probe test
points. Instructions for use are included in the
performance verification procedures.

Order Tektronix part number:
B 067-1734-XX

@

T

1974-018
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Accessories and options

TekVPI calibration fixture

To verify probe performance, you must use
the calibration fixture. The fixture provides an
SMA connector in the probe signal path for
internal probe measurements. Instructions for
use are included in the performance verification
procedures.

Order Tektronix part number:

B 067-1701-XX
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Accessories and options

Options

38

Service options

Option CA1. Provides coverage for a single calibration event

Option C3.
Option C5.
Option D1.
Option D3.
Option D5.
Option R3.
Option R5.

Calibration service 3 years

Calibration service 5 years

Calibration data report

Calibration data report, 3 years (with Option C3)
Calibration data report, 5 years (with Option C5)
Repair service 3 years

Repair service 5 years

Manual options

= QOption LO. English language instruction manual

®  Option L5. Japanese language instruction manual

®m  Option L7. Simplified Chinese language instruction manual
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Probing principles

Probing principles

Read the helpful hints on the following pages to make probing easier and noise free.

Probe grounding

In addition to the (+) and (-) inputs on the probe
head, there is also a ground (common) input.
You can use the probe to take a differential
measurement regardless of whether the ground
is connected.

CAUTION. To avoid damaging the circuitry
under test, connect the probe ground (common)
to a ground-reference point only.

See the technical reference manual on the CD %“
for more information.

TDP1500 Quick Start User Manual
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Probing principles

Input impedance and probe loading

40

When you connect the probe inputs to a circuit, you are introducing new resistance, capacitance, and inductance into the circuit.
Each input of the differential probe has a characteristic input impedance of 100 kQ to ground in parallel with less than 1 pF.

For signals with low source impedance and
frequency, the 100 kQ input impedance on
each input is large enough to prevent the inputs
from loading the signal sources. The greater
the source impedances and the higher the
signal frequencies, the more you should take
these factors into account.

The more the impedance of the signal source
on an input increases, the more the probe loads
the source and reduces the signal amplitude.

The frequency of the signal also affects signal
measurement. As the frequency of the signal
increases, the input impedance of the probe
decreases. The lower the impedance of the
probe relative to that of the source, the more
the probe loads the circuit under test and
reduces the signal amplitude.

+ Input
1.0 pF 100 kQ
Ground -
1.0 pF 100 kQ2
- Input pmow
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Maintenance

Maintenance

This section contains maintenance and support information for your probe.

Host instrument firmware

If some of the LEDs or features do not appear to function correctly, first go to www.tektronix.com/probe-support to check for
probe/oscilloscope compatibility and to download the latest oscilloscope firmware. Read the release notes and other information
associated with the firmware upgrades to learn about any anomalies that may exist with your probe/oscilloscope combination when
using that version of firmware. It is good practice to periodically check the web site for new firmware versions that enhance the
performance and capabilities of your Tektronix instruments.

To check the firmware version on Windows-based instruments, from the menu bar, click Help/About TekScope. On
Linux-based instruments, press the Utilities button on the front panel. If you need to upgrade your instrument firmware, go to
www.tektronix.com/software to download the latest firmware.

Error condition

If one of the Range LEDs does not remain lit after you connect the probe, an internal probe diagnostic fault exists. Disconnect and
reconnect the probe to restart the power-on diagnostic sequence. If the symptoms continue, the probe is defective, and must
be returned to Tektronix for repair.
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Maintenance

Replacement parts

There are no user-replaceable parts within the probe. Refer to the accessory list for replaceable accessories for your probe.

Care and cleaning

Protect the probe from adverse weather conditions. The probe is not waterproof.

CAUTION. To prevent damage to the probe, do not expose it to sprays, liquids, or solvents. Avoid getting moisture inside
the probe during exterior cleaning.

Do not use chemical cleaning agents; they may damage the probe. Avoid using chemicals that contain benzine, benzene,
toluene, xylene, acetone, or similar solvents.

Clean the exterior surfaces of the probe with a dry, lint-free cloth or a soft-bristle brush. If dirt remains, use a soft cloth or swab
dampened with a 75% isopropy! alcohol solution. A swab is useful for cleaning narrow spaces on the probe. Use only enough
solution to dampen the swab or cloth. Do not use abrasive compounds on any part of the probe.
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Returning the probe, viii
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