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WARRANTY

Tekironix warrants that this product will be free from defects in materials and
workmanship for a perlod of one {1} year from the date of shipment. if any such
product proves defective during this warranty period, Tekironix, atits option, either
wili repair the defective product without charge for parts andlabor, or will provide a
replacement in exchange for the defective product.

Inorderto obtain service under this warranty, Customer must notify Tekironix ofthe
defoct before the expiration of the warranty period and make suitable
arrangements for the performance of service. Gustomer shall be responsibie for
packaging and shipping the defective productio the service center designated by
Tekironix, with shipping charges prepaid. Tektronix shall pay for the return of the
product to Customer if the shipment is to a lecation within the country in which the
Tektronix service center is located. Customer shall be responsible for paying all
shipping charges, duties, taxes, and any other charges for products returned to
any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper
use or improper or inadeguate maintenance and care. Tektronix shall not be
obligated to furnish service under this warranty a) to repair damage resulting from
attempts by personnel other than Tektronix representatives to install, repair or
service the product; b) torepair damage resuiting fromimproperuseorconnection
to incompatible equipment; or ¢} to service a product that has been modified or
integrated with other products when the effect of such modification or integration
increases the time or difficulty of servicing the product.

THIS WARRANTY (S GIVEN BY TEKTRONIX WITH RESPECT TO THIS
PRODUCT IN LIEU OF ANY OTHER WARRANTIES, EXPRESSED OR
IMPLIED. TEKTRONIX AND TS VENDORS DISCLAIM ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. TEKTRONIX' RESPONSIBILITY TO REPAIR OR REPLACE
DEFECTIVEPRODUCTSISTHE SOLEANDEXCLUSIVEREMEDYPROVIDED
TO THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX AND
ITS VENDORS Will. NOT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES [RRESPECTIVE OF
WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE
POSSIBILITY OF SUCH DAMAGES.,
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Overview

The P6015A is a 100 M, 3.0 pF high voltage probe
with 1000X attenuation. it adds high-voltage mea-
surement capability to oscilloscopes and other mea-
surement devices having an input resisiance of 1 MQ
and an input capacitance of 7 pF to 49 pF.

The P8015A consists of two major assemblies: the

probe body and the compensation box {(see Fig-
ure 1-1).

®  The probs body houses the probe tip, head, and
ground lead. The probe body is made of high-im-
pact thermoplastic that provides mechanical
protection for the probe's internal components
and electrical protection for the user.

& The compensation box connects to an oscillo-
scope or other measuring device and has a cable
that attaches o the probe body. The compensa-
tion box containg an adjustment network to
optimize frequency response up to 75 MHz.
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Overview

Figure 1-1: The P6015A High-Voitage Probe
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Overview

Readout Option

P&015A compensation boxes that feature the readout
option have a pin protruding from the BNC connector
{Figure 1-2}. Some models of Tekironix oscilloscopes
{11000 Series and Digital Storage Oscilloscopes)
read the code presented by this pin and automatical-
ty scale the P6015A measurements by a factor of
1000 to compensate for attenuation,

1000X Readout Pin

Figure 1-2: Compensation Box with Readout Option
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Overview

Standard Accessories
The P6015A comes with the {ollowing accessories:
s ground lead and plug-on clip
#  hook-shaped probe tip
®  banana-plug probe tip
™ carrying case

*  instruction manual

Options

The standard P6015A has a 10-ft cable without 1000X
readout. The following options are available:

% Option 1R: 10-fi cable and 1000X readout
®  Option 25; 25-# cable, no readout
s Option 2R; 25-ft cable and 1000X readout
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General Safety Summary

You may be eager {o begin using your P6015A, but
please take a moment to review these safety precau-
tions. They are provided for your protection and to
prevent damage {o the probe. This safety information
applies to ail operators and service personnel.

Symbols and Terms

These two terms appear in manuals:

= statements identify conditions or prac-

tices that could result in damage to the equip-
ment or other property.

n statements identify conditions or practic-
es that could result in personal injury or loss of
life.

These two terms appear on equipment:

8 CAUTION indicates a personal injury hazard not
immediately accessible as one reads the mark-
ing. or a hazard to property including the equip-
ment itself.

& DANGER indicates a personal injury hazard
immediately accessible as one reads the mark-
ing.
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General Safety Summary

These symbaols appear on equipment:

S VAN

DANGER Protective ground ATTENTION
High Voitage (earth) terminal Refer to
manual

Specific Precautions

Observe all of these precautions {o ensure your
personal safety and to prevent damage to either the
P6015A or equipment connected to i

Observe Derating of Maximum
Voltage

The maximum voltage rating of the PE015A is re-
duced for certain frequencies, pulse characteristics,
and environmental conditions described later in the
Specifications section. Adhere o the guidelines,
which are given in the In Detajl section,

Mounting the Probe Into Test
Fixtures

Only clamp onto the metal shield section of the probe
when mounting the probe Into a test fixture. intense
electric fields are present when the probe is con-
nected to a high voltage source. Attaching a conduc-
tive or dielectric mount beyond the metal shield may
result in poor response characteristics or probe
damage.
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General Safety Summary

Grounding the Probe

s Connect the probe to the instrument and propertly
ground it before making any measurements.
Failure to do so may result in a dangerous eiactri-
cal shock.

# Connect the BNC connector on the probe
compensation box to your measuring instru-
ment (oscilioscope, DVM, etc.).

»  Connect the ground clip of the probe to a
ground point on the circuit under test.

& Ground both your oscilloscope and circuit under
test to the same ground if possible. If you lose
the ground circuit to the oscilloscope’s power
cord, all accessible conductive parts, including
knobs that appear to be insulated, can give you a
shock.

s Be careful that the ground lead does not contact
the probe tip or high-voltage points in the circuit
under test.

Do Not Remove Covers

Do not operate the P6015A without the covers and
probe head plastic parts in place, personal injury or
damage to the probe may result.

Do Not Operate in Explosive
Atmospheres

Do not operate the P6015A in an atmosphere of
explosive gasses. The P6015A provides no explosion
protection from static discharges or arcing compo-
nents.
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General Safety Summary

Do Not immerse in Conductive
Fluids

Do not immerse the probe in conductive fluids such
as saltwater, personal injury and/or damage to the
P6015A circuits may result, The probe head is not
sealed and a conductive liquid may create a conduc-
tive path from internai high voltage points. This could
result in arcing or reduced breakdown strength.

The probe head components are constructed of
polycarbonate and silicone elastomer materials.
Before immersing the probe in dielectric fluids such
as transformer oil, assure that the fluid is compatible
with the probe head materials.

Do Not Remove Rubber Ring

Do not attempt to remove the rubber cushioning ring
at the front of the inner probe body or the probe may
be damaged and its high voitage performance de-
graded. This ring is firmly attached with an adhesive
and is not designed to be removed.

Do Not Disassemble Inner Body

Do not attempt to disassemble the inner body as-
sembly. There are no user serviceable components in
the inner body assembly, and attempting to open the
inner body assembly may result in damage to its
internal structure.
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Setup

This section telis you how to assemble the P6015A
modutes as you unpack them from the carrying case.
Refer to Figure 1-3 while following these steps:

Handle \

2
o

~

<

\ .
Ground Lead \

N\

Inner Body\ :
s B

\

Outer Body

Figure 1-3: Assembling the P6015A
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Setup

[[] step 1: Insertthe end of the cable into the
narrow end of the handle and feed the BNC out
the other side.

[7] step 2: Connect the cable to the BNC on the
probe head.

[ step 3: Screw the handie into the outer body.

[] step 4: Plug the crocodile ground clip onto the
ground lead if it is not already attached.

1-10
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In Detail

Befors you make any oscilloscope measurement,
observe all safety precautions described in the opera-
tor's and service manuals for the equipment you are
working on. Some general rules about servicing
electrical equipment are worth repeating here.

& Observe the safety instruction symbols for the
equipment you are working on.

s Consult the service manual for the eguipment
you are working on.

»  Don't operate or service an electrical device in an
explosive atmosphere.

»  Avoid personal injury by never touching exposed
connections or components in the circuit-un-
der-test when the power is on.

General Guidelines

To make high-voltage measurements with the
P6015A probe, first connect the BNC connector of
the probe compensation box to the measurement
device (oscilloscope, digital voltmeter, efc.). Next,
connect the ground clip of the probe to a ground
point of the circuit under test. After you have made
these connections, you are ready to connect the
probe tip to a high-voltage point.
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in Detail

Handheld Operation

The P6015A probe is designed for handheld use
when used with the straight or hook shaped probe
tips. When using the straight tip, the probe should be
held by the plastic handle and the tip should be held
against the high voltage test point. The hock shaped
tip can be used to hang the probe from a bus bar,
wire loop, or other test point.

When measuring high voltages, avoid con-
lacting any electrically conductive surface
with your body.

Semi-permanent Fixturing

For nonhandheld operation {semi-perrmanent fixtur-
ing), the PB015A probe may be attached to the circuit
under test with an alligator clip {Mueller #60 or
equivalent). The base of the alligator ¢lip can be
pressed onto the banana-plug tip.

Make sure that the circuit is deenergized,
and that any stored energy is completely
discharged before probe installation or
removal. Failure to discharge the circuit may
cause serous or fatal shock.

112
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in Detail

Readout

If your P6015A has the readout option and is being
used with an instrument having readout capability,
the display automatically corrects for the probe
attenuation factor. {Refer to “Overview” for informa-
tion about the PB015A readout option.)

If your instrument does not recognize the readout
correction, multiply your voltage measurements by
1000. '

NOTE

Some oscifloscopes may misinterpret the
1000X attenuation code. Contact your focal
Tektronix representative if you have gues-
tions.
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In Detail

Maximum Input Voltage

The maximum input of the PB015A is reduced under
the following conditions:

#  The maximum input voltage of 20 kV {DC + peak
ACY} is derated at frequencies above 460 kHz
{Figure 1-4).

= The maximum peak pulse of 40 kV is derated
under the following conditions:

a Dy cycles greater than 10% or durations
longer than 100 ms (Figure 1-5). Duly cycle is
the ratio of pulse width to signhal period,
expressed as a percentage.

®» Altitudes higher than 8000 feet (2440 m). See
tables 1-2 and 1-3.

»  Relative humidity greater than 80% at 25° C,
70% at 35° C, or 30% at 50° C. See tables 1-2

and 1-3.

The ground lead is rated at 1 kV maximum,
unlike the probe itself. Although the insula-
tion capability of the lead is considerably
higher, be careful not to let the ground lead
contact the probe tip or a high-voltage point
on the circuit under test,
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in Detail

20 kV

10 kv \

5KV \

\
2 kY \
N\

1RV
100 Hz tkHz 10kHz 100kHz 1MHz  TOMHz 100 MHz
Sine Wave Frequency (100 Mz to 100 MHz)
| ] L% |
20 kY at 460 kHz
PTTTTIN
13.6 kV at 1 MHz ‘*\
10 kv | -
8 kV at 2.8 MHz >
6 KV at 5.;1 Mil-iz
g 3.7 kVat 13 MHz Nu
3 kV at 20 MHz
2 kv \\‘\
Ny
N
1.3 KV at 100 MHz | ]
1 kv amuas
100 kHz 1 MHz 10 MHz 100 MHz

Sine Wave Frequency (100 kM2 to 100 MHz)

Figure 1-4: Maximum Input Voitage Derating (DC + Peak AC)
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in Detall

Maxirmum Voliage (peak)

40 kV

36 kv
33kY
30 kY

20V

10%

20%

30%

m Duty Cycles
(]

e NN\

1ms 10ms 100 ms 1 seC

Duration

Figure 1-5: Peak Pulse Derating

Probe Grounding

When making any measurement, use the probe
ground connector to form the basic two-terminal
connection to the device under test,

The ground lead is rated at 1 kV maximum.
Although the insufation capability of the lead
is considerably higher, make sure the
ground lead does not contact the probe tip
or a high-voltage point on the circuif under
test.

1-16
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In Detail

NOTE

if you want to check the presence or ab-
sence of signals from low-frequency equip-
ment, and if the equipment is line-powered
and plugged into the same outlet system as
the oscilloscope, then the common three-
wire ground system provides the signal
ground return, However, this indirect route
adds inductance in the signal path, which
can produce ringing and noise on the dis-
played signal, and therefore is not recom-
mended,

Don't assume that the ground in the circuit under test
is the same as the oscilloscope ground. Check the
gircuit ground by first attaching the ground lead of
the probe 1o a known earth ground, then touch the
probe tip to the point you think is ground. it there is
any voitage differential, then the point that the tip is
connected to is not a valid ground point. (Due to the
1000X attenuation of the P6015A, you may have to
increase the sensitivity of the oscilloscope in order to
see small voltage differentials.) Perform this check
before you attach the ground iead of the probe to a
ground point on the circuit under test. The oscillo-
scope ground should always be earth ground as long
as you are using the proper power cord and plug.

Ground Lead Inductance

When making any kind of absoiute measurement,
such as amplitude, risetime or time delay measure-
ments, use the shortest grounding path possible that
is consistent with the need to move the probe to test
points.
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In Detail

NOTE

Even with the shortest ground lead, probe
capacitance and ground lead inductance
form a series-resonant circult that has the
potential to ring. Such ringing oscillations
depend on the high-frequency components
of the transient you are measuring and will
distort the true waveform. The ability to see
the ringing depends on the oscilloscope
bandwidih. The amount of displayed ringing
can be reduced by using the bandwidth
fimit function of the oscilloscope.

If you are going to be probing many different points
in the same circuit having signal frequencies less
than 1 MHz, you can run a ground wire from the
circuit ground to the oscilloscope ground terminal {if
one is provided). Such a ground connection alievi-
ates the need to cantinually reconnect the probe
ground lead.
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In Detall

Probe Compensation

Short-Form Compensation Procedure

The short-form compensation procedure given in this
section adjusts for use of the probe on a different
oscilloscope input or at a drastically different temper-
ature than that at which it was calibrated (a difference
greater than £15°C). The adjustments necessary
under these conditions are accessible through holes
in the top cover of the compensation box.

The long-form procedure is included in the Adjust-
ments section of Chapter 2. Use the long-form proce-
dure when a part of the probe is replaced, or when
the probe has gone for a long time without recom-
pensation and cannot be compensated using the
short-form procedure. Should this become neces-
sary, refer compensation to a qualified service per-
son.

The short-form procedure consists of three parts,
which should be performed in the order listed:

1. Adjust DC attenuation
2. Adjust low-frequency compensation

3. Adjust fransient response

Test Equipment Required — The test equipment
fisted in Table 1-1, or its equivalent, is required for
completion of this procedure. If equipment is substi-
tuted, control settings or test equipment setup may
need to be altered. Any needed maintenance should
be performed betore proceeding with cormpensation.
Troubles that become apparent duting compensation
should be corrected immediately.
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Tahie 1-1: Test Equipment Required

for Short-Form Adjustment

item Minimum Re- Recommended Application
quiremenis Example
Oscilloscope  Input Imped- Tektronix All adjust-
ance:1 MQ 11402A with ments
Sensitivity: 11A32 plug-in,
: or
1 mV/div Tektronix
Bandwidth: TDS 460
2100 MHz
Calibration Rise time: Tekironix All adjust-
Generator <i0ns PG 506A2:0 ments
Repetition rate:
1 MHz
Amplitude:
250V
BNC Tekironix part All adjust-
Male-to-GR number ments
Adapter 017-0064-00
BNC 50 O Ter- Tekironix part Transient
mination number response
011-0049-01 adjustment

a Oscilloscopes with less than tmV/div sensitivity can be used while making most
adjustments. However, because of the 1600X probe attenuation, the system will not
display sufficient deflection for optimum adjustment of transient response unless a
calibration generator having higher amplitude output is substituted.

b Requires TM 500 or TM 5000 Serles Power Module or equivalent,
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in Detail

DC Attenuation

f:l Step 1: Connect the PB015A compensation box
to the oscilloscope.

[] step 2: Connect a BNC male-to-GR adapter to
the calibration generator amplitude output.
Connect the P6015A ground lead clip to the outer
fin of the GR connector.

The calibration generator produces danger-
ous voltages during these procedures. To
avolid electrical shock, be careful not fo
touch the GR center conductor or exposed
portions of the prabe tip while the generator
is on.

[[] Step 3: Insertthe tip of the P6015A into the GR
center conductor.

[:] Step 4! Set the calibration generator to standard
amplitude output of 50 Volis. This setting on a
PG 506A produces a 1 kHz square wave.

D Step 5. Set the oscilloscope fime base to display
500 ps/div, and set the vertical deflection to 10
mV/div {10 V/div when using the readout option).

7] step 6: Center the waveform on the screen.

7] step 7: Adjust DC ATTEN (R9) for five divisions.
Use the trailing portion of the square wave if the
leading corner is not flat.
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Low-Frequency Compensation

[} step 1: Set the calibration generator to high
amplitude output, and set the period to 1 ms. Set
the pulse amplitude to display five divisions.

[] step 2: Set the oscilloscope time base to display
200 us/div.

D Step 3: Center the waveform on the screen.

[7] step 4: Adjust LF COMP (C5) so that the lead-
ing corner of the sguare wave is level with the
trailing corner,

[} step 5: Adjust MID 1 (C1) to flatten the area 200
us from the leading corner. Refer to Figure 1-6 to
determine the zones affected by this and the
following adjustments.

200 ps
N Mid 1

100 s
Mid 2

‘MSO s
Mid 3"5

¥

Figure 1-6: Zones Affected by Compensation Adjustments
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In Detail

C] Step 6: Adiust MID 2 (C2) to flatten the area 100
us from the leading corner.

[] step 7: Adjust MID 3 (C4} to flatten the area 50
us from the leading corner.

Some interaction exists between the LF COMP, MID
1, MID 2, and MID 3 adjustments. Steps 4 through 7
may have to be repeated several times to achieve
optimurm flatness of the square wave.

Transient Response

[ step 1: Setthe calibration generator puise
amplitude to minimum,.

[] step 2: Set the calibration generator output to a
square wave with rise time <10 ns. fyou are
using a PG 506A, do this by inserting a 50 O
termination between the amplitude output and
the BNC male-to-GR adapter.

[C] step 3:" Set the oscilloscope time base to display
100 ns/div. Set the oscilioscope vertical deflection
to 1 mV/div {1 V/div when using the readout
option).

] step 4: Set the calibration generator period to

1 us, and set the pulse amplitude to display tive
divisions.

[] step 5: Center the wavetorm on the screen.

[ step 6: Adjust HF COMP (R6) for overall flatness
of the front corner.
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Caring for the Probe

Follow these guidelines to prolong the life of your
probe:

Don’t connect a probe ground lead to elevated
(“hot”) circuitry, The resultant damage is not
covered by probe warranties.

Don’t measure voltages in excess of the probe’s
maximum voitage rating.

Don't mount the probe into fixtures by its non-
metalic front end. Mount the probe only by its
metalic shigld portion.

Don't attempt to remove the rubber cushioning
ring from the inner body assembly of the probe
head.

Don't attempt to disassemble the inner body
assembly.

When you are not using the probe, place the
probe and its accessories in the case provided.

Don't use the probe to scrape through insulation,
pry components, or to move components.

When necessary, clean the probe with a damp
cloth.
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Other Considerations

Component heating caused by changes in ambient
temperature or high voltage will cause a slight
change in calibration accuracy.

With high-frequency signais, such as fast {ransients,
ringing may occur which will distort the actual wave-
form. This ringing is duse to resonance occurting
between the capacitance of the probe and the
ground lead inductance.

Problems Encountered Using the Probe

if you experience problems making measurements
with the probe, consider the following remedies:

®  Check low frequency compensation and adjust
as necessary.

®  [f you have the probe connected to an oscillo-
scope, check the front panel controls of the
oscilloscope to verify that the signal is displayed
properly.

®»  Useaground lead.

= Don't use ground leads that are too long (caus-
ing ringing).

& Because of probe characteristics, small differ-
ences in input capacitance between oscillo-
scopes and scope channels can affect the
voltage measurement. The probe compensation
should be checked each time the probe Is con-
nected to a different input channel or to a differ-
ent oscilloscope.
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Specifications

Warranted Characteristics

This section lists the various warranied characteris-
tics that describe the P8015A High Voltage Probe.
Included are warranted electrical and environmental
characteristics.

Warranted characteristics are described in terms of
guantifiable performance limits which are warranted.

The electrical characteristics listed in Table 1-2 apply
under the following conditions:

®»  The probe and instrument with which it is used
must have been calibrated at an ambient temper-
ature of between +20 °C and +30 °C.

m  The probe and instrument must be in an environ-
ment whose imits are described in Table 1-3.

& The probe and instrument must have had a
warm-up period of at least 20 minutes.
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Tabie 1-2: Wa¥iranted Electrical Characteristics

Characteristic  Information

Maximurn input
voltage

DG + peak AC 20 kv, See frequency derating curve in
Figure 1-4. {DC plus peak AC rating is
limited to temperatures below 35° C.)

Peak pulse 4Pkva
Duty cycle derating ~ 100 ms maximum
duration at 10% maximum duty cycle. See
duration and duty cycle derating curve in
Figure 1-5.

Altitude derating — Peak pulse derated
linearly from 40 kV at 8000 feet (2440 m} to
30 kV at 15,000 feet {4570 m) altitude.

Relative Humidity (RH) derating — Voitage
derated with increasing temperature and
relative humidity (see Figure 1-7).

Bandwidth {—3 dB): Test conditions: Test
10-f cable 25 MHz oscilloscope bandwidth
251t cable 25 MHz must be 2100 MHz,

Zsource = 25 Q2

Rise Time:
10-ft cable <4.67 ns (calculated from bandwidth)
25-ft cable <14 ns (calculated from bandwidth)

DC attenuation 1000:1 =3% Test conditions: Oscillo-

{Excluding scope input resistance
oscilloscope must be 1 MQ 2%
error)

& Characteristic not checked in manual
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Table 1-3: Warranted Environmental Characteristics

Characteristic information
Temperature:
Nonoperating ~55°C to +75°C {—67°F to +167°F)
Operating 0°C to +50°C (+-32°F to +122°F)
Humidity:
Operating and 95% relative humidity at +50 °C
Nonoperating {+122 °F). See Figure 1-7 for derating
characteristics.

Maximum altitude:
Nonoperating 15,000 m (50,000 fi)
Operating 4,600 m (15,000 ft)

Peak pulse voltage derated from 40 kV at 8000 feet (2440 m} to
30 kV at 15,000 feet (4570 m).

Vibration (random)

Nonoperating 3.48 g rms from 5 to 500 Hz. Ten
minutes on each axis.
Operating 2.66 g rms from 5 to 500 Hz. Ten

minutes on each axis.

Shock (nonoperating) 500 g, half sine, 0.5 ms duration, 18
shocks total in three axis.

PB0O15A Instruction 1-29




Specifications

Probe Impedance

25°C
35°C
50 °C 40 kV
0% 30% 70% 80% 100%
Relative Humidity
Figure 1-7: Humidity Derating Chart
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Figure 1-8: Typical Input Impedance and Phase
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Typical and Nominal Characteristics

This section lists the various typical and nominal
characteristics that describe the P8015A High Voltage

Probe.

Nominal characteristics are determined by design
and/or inspection. Nominal characteristics do not
have tolerance limits.

Typical characteristics are described in terms of
typical or average performance. Typical characteris-
tics are not warranted.

Table 1-4: Typical Electrical Characteristics

Characteristic

information

Input resistance

100 MQ +29%. See Figure 1-8 for typical input
impedance curve.

Input capacitance

<3 pF when probe is properly LF compen-
sated. See Figure 1-8 for typical input imped-
ance curve.

LF compensation 7 pF to 49 pF

range

Aberrations 25% p-p for the first 200 ns on a 100 MHz
osciloscope when used with 10 in (25.4 cm)
ground lead.
< 10% p-p typical after first 200 ns; +5% afler
the first 400 ns.

Temperature 0.006% per degree C

coeflicient of DC

attenuation

Voltage coefficient  0.018% per kV

of BC attenuation

Detay time:

10 ft cable: 14.7 ns
25 ft cable: 33.3 ns

PB015A Instruction
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Table 1-5: Nominal Mechanical Characteristics

Characteristic

Information

Diameter (probe body)

8.9 cm (3.5 in.) maximum

Length (probe body)

34.5 om (13.6 in.)

Length {cable):

10-ft cable
25-ff cable

305m {(101)
7.62m (25 ft)

Compensation box

25 x41x83cm{l x 1.8 x
3.25in.)

Net weight (probe assembly):

10-ft cable 0.66 kg (1.47 ibs)
25-ft cable 0.75 kg (1.66 lbs)
Shipping weight (including ac-
cessories):
10-ft cable 2.85 kg (6.27 lbs)
25-ft cabie 2.93 kg (6.46 ibs)
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The following servicing instructions are for
use only by qualified personnel. To avoid
personnel injury, do not perform any
servicing other than that contained in the
operating instructions unless you are
qualified to do so. Refer to General Safety
Summary and Service Safety Summary prior
to performing any service.

illliiiiinnnnnnninniiii







Service Safety Summary

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the General Safety Summary

Use Care When Servicing With Voltage
Applied

Dangerous voltages can exist at several points in this
product. To avoid personal injury, do not touch ex-
posed connections or components while the probe is
connected to an active device. Disconnect the probe
before removing protective panels, soldering, or
replacing components.
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Performance Verification

The performance verification procedure vetifies that
the P6015A performs as described in the Specifica-
tions section of Chapter 1. This procedure can also
be used as an acceptance check. The procedure is
given in the next section, Adjustments.

The performance verification consists of the long-
form compensation procedure with an additional step
to check bandwidth and rise time:

1. Check DC attenuation and adjust if necessary

2. Check low-frequency compensation and adjust if
necessary

3. Check transient response and adjust if necessary

4. Check bandwidth and calculate rise time
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Adjustments

Recalibration ordinarily is necessary only if the
P8015A is being used on a different gscilloscope
input or at a drastically different temperature than
that at which it was calibrated (a difference greater
than +15°C}. The adjustments necessary for recali-
brafion under these conditions are accessible
through holes in the top cover of the compensation
box. The basic probe compensation procedure is
given in the In Detail section of Chapter 1 in this
manual.

Limits, tolerances, and waveforms in this procedure
are given as adjustment guides. Refer to the Specifi-
cations section of this manual for actual performance
criteria.

Any needed maintenance should be performed
betore proceeding with compensation. Troubles that
become apparent during compensation should be
corrected iImmediately.

Test Equipment Required

The test equipment listed in Table 2-1 {or its equiva-
lent) is requtired for completion of this procedure. lf
equipment is substituted, controt settings or test
equipment setup may heed to be altered.

Preparation

Warm up the test equipment at least 20 minutes to
stabilize it before performing the checks and adjust-
ments.
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Table 2-1; Test Equipment Required

for Long-Form Adjustment

ltem Minimum Re-  Recommended Application
gquiremenis Example
Oscilioscope  Input imped- Tektronix All checks and
ance: 1 MQ 11402A with adjustments
Sensitivity: 11A32 plug-in,
; or
! mV/dllv Tektronix
Bandwidth: TDS 4680
=100 MHz
Calibration Rise fime; Tektronix All checks and
Generaior <10 ns PG 508A20 adjustments
" . other than
T?\ﬁl)fitzmon rate: bandwidth
Ampiitude:;
250V
Leveled Sine  Range: 50 kHz Tekironix Bandwidth
Wave Genera- 10 75 MHz SG 5030 " check
tor Amplitude: 25 V
BNC Tektronix part All checks and
Male-to-GR number adjustments
Adapter 017-0064-00
BNC 50 ) Ter- Tektronix part Transient re-
mination number sponse check
011-0049-01 and adjust-
ment, band-
width check

a Qgciiloscopes with less than 1TmV/div sensitivity can be used while making most
checks and adjustments. However, because of the 1000X probe attenuation, the
system will not display sufficient deflection for optimum adjustment of transient
response urdess a calibration generator having higher amplitude output is substi-

tuted.

b Requires TM 500 or TM 5000 Series Power Module or equivalent.
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Adjustments

Long-Form Procedure

The long-form compensation procedure typically
should be necessary only under these conditions:

m the probe head or compensation box has been
replaced

» the probe has come out of compensation be-
cause of aging affects over a prolonged period

Access to adjustments in this procedure requires
removal of the top half of the compensation box
(Figure 2-1). When reinstalling the top, note that the
edges are asymetrical and that the top will seat
securely only when it is correctly oriented. This
ensures that the adjustment holes are properly
aligned with the circuit board.

Figure 2-1: Access to Long-Form Adjustments
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The long-form adjustment procedure consists of
three parts which must be performed in this order:

1. DC attenuation check and adjustment

2. Low-frequency compensation check and adjust-
mernt

3. Transient response check and adjustment

A fourth step, verification of bandwidth and rise time,
is performed only when this procedure is used as a
performance verification procedure.

DC Attenuation

[] step 1: Connect the P6015A compensation box
1o the oscilloscope.

[} step 2: Connect a BNC male-to-GR adapter to
the calibration generator high/standard amplituds
output. Connect the P6015A ground lead to the
outer fin of the GR connector.

The calibration generator produces hazard-
ous voltages during these procedures. To
avold electrical shock, be careful not to
fouch the GR center conducior or exposed
portions of the probe tp while the generator
is on.

[] step 3: Insert the P6015A tip into the GR center
conductor.

[ step 4: Set the caiibration generator to standard
amplitude output of 50 Voits. This setting on a
PG 506A produces a 1 kHz square wave.

Service Information




Adjustments

[C] step 5: Set the oscilloscope time base to display
500 us/div, and set the vertical defiection to 10
mV/div (10 V/div when using the réadout option).

[J step 6: Center the waveform on the screen.

[[] step 7: The waveform amplitude should be
between 4.85 and 5.15 divisions. If necessary,
adjust R9 for five divisions. Use the tralling por-
tion of the square wave if the leading corner is

not flat. See Figure 2-2 for the location of this and
other adjustments,

He
® [+ [F
COMP
R4 R2
R9
Do RS
ATTEN

Figure 2-2: Adjustment Locations
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Low-Frequency Compensation

[___I Step 1: Set the calibration generator to high
amplitude output, and set the period to 1 ms. Set
the pulse amplitude to display five divisions.

[[] step 2: Set the oscilloscope time base to display
200 ps/div.

[_] Step 3: Center the waveform on the screen.

D Step 4: The leading corner of the square wave
should be level with the trailing corner. if neces-
sary, adjust C5.

[] step 5: The top of the waveform should be flat to
within £5% {£1.25 minor divisions). If necessary,

perform steps 6 through 8.
- 200 ps
D R2,C1
_ 100 us
R4,C2
e D0 ps
RS5,C4

Figure 2-3: Periods Affected by Compensation Adjustments
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[[] step 6: Adjust R2 and C1 to flatten the area 200
us from the leading corner. Refer to Figure 2-3 1o
locate the zones affected by the adjustments in
this and the following steps.

NOTE

Figure 2-3 shows an idealized waveform.
The displayed waveform wilf include some
ground lead ringing.

] step 7: Adjust R4 and C2 to flatten the area 100
us from the leading corner.

[] step 8: Adjust R5 and C4 to flatten the area 50
us from the leading corner.

Adjustments R2, R4, R5, C1, C2, C4, and C5 interact.
Steps 4 and 6 through 8 may have to be repeated
several times to achleve optimum flatness.
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Transient Response

D Step 1: Set the calibration generator pulse
amplitude to minimurn,

] step 2: Set the calibration generator to output a
square wave with rise time <10 ns. If you are
using a PG 506A, do this by inserting a 50 Q
termination between the high/standard amplitude
output and the BNC male-to-GR adapter.

[] step 3: Setthe oscilloscope time base to display
100 ns/div. Set the oscilloscope vertical deflection
to 1 mV/div (1 V/div when using the readout
aption).

D Step 4: Set the calibration generator period to
1 us, and set the pulse amplitude to display five
divisions.

[] step 5: Center the waveform on the screen.

[] step 6: The waveform should be fiat overall, and
the front corner should be sharp without over-
shoot. If necessary, perform steps 7 and 8.

[[] step 7: Adjust R6 for overall flatness of the front
comer.

[} step 8: Adjust R7 and C7 for a sharp front
corner without overshoot.

There is interaction between R6, R7, and C7. You
may have to repeat steps 7 and 8 to abtain optimum
response,

2-12
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Bandwidth and Rise Time Verification

The following check is part of the performance verifi-
cation procedure. You may omit it if you are perform-
ing the adjustment procedure.

[] step 1: Substitute the sine wave generator for
the calibration generator.

[C] step 2: Setthe oscilloscope vertical deflection to
1 mV/div (1 V/div when using the readout option},
and set the time base to display 10 ps/div.

I:] Step 3: Set the generator frequency to 50 kHz,
and set the amplitude to display five divisions
peak-to-peak.

[] step 4: Increase the generator frequency to:
s 75 MHzfora 10 ft. {3 m) cable.
m 25 MHz for a 25 ft. (7 m) cable.

while observing the oscilloscope display. Set the
generator frequency to the point of lowest ampli-
fude at or below 75 MHz (10 &, cable} or 25 MHz
(25 fi. cable).

] step 5: The amplitude of the waveform should
be at Jeast 3.5 divisions (0.707 of the amplitude in
Step 3).

This procedure does not check rise time directly, but
it can be approximated by the ratio t, = 0.35 / band-
width,
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Maintenance

The P6015A ordinarily requires very little maintenance
except for oceasional cleaning. This section provides
procedures for preventive maintenance, corrective
maintenance, and removal and repiacement of parts.

Preventive Maintenance

Preventive maintenance for the P6015A consists of
cleaning and visual inspection.

Do not afternpt to remove the rubber cush-
ioning ring from the front of the probe. The
ting is bonded to the probe body, and
removal of the ring may cause poor probe
response or probe damage.

Cleaning

Accumulation of dirt on the probe body can provide a
conduction path that will result in electrical faiture.
The following procedures describe how to clean the
probe.

Probe Body — The part of the probe that is most
vulnerable to arcing is the space between the probe
tip and the shield steeve as shown in Figure 2-4 on
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page 2-19. Inspect this area for dirt accumulation.
When necessary, clean the area with a damp cloth or

small brush.

Use a mild detergent and damp cloth to
clean the probe body. Avoid using chemical
cleaning agents that might damage the
materials used for the probe body, cable,
and compensation box. Before using any
other type of cleaner, consult your Tektronix
service center or representative.

Compensation Box — Cleaning the interior of the
compensation box shouid seldom be necessary. If
cleaning is necessary, blow off any accumulated dust
with dry, low-velocity air stream. Remove any dirt that
remalins with a soft brush. A cotton-tipped swab is
useful for cleaning in narrow spaces or for cleaning
the circuit components.

Visual Inspection

inspect the circuitry within the compensation box
periodically for loosely-seated or heat-damaged
components. The corrective action for most visible
defects is obvious; however, particular care must be
taken if heat-damaged parts are found. Overheating
usually indicates other problems in the probe or
misuse; therefore, correct the cause of overheating to
prevent recurrence of the damage.
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Troubleshooting and Repair
There are two repair options you should consider:

»  Tektronix Repair — You can ship your P6015A
probe to us for repair.

n  Customer Repair — You can choose to repair the
probe yourself. if you decide to repair the probe
yourself, order the replacement part from your
local Tektronix, Inc. service center or representa-
tive. See Replaceable Parts for part numbers.

Troubleshooting

Before using the probe, make sure it is properly
compensated. Compensate the probe to the vertical
channel of the oscilloscope you plan to use. Do not
compensate it on one channel, then use it on anoth-
er. Also, check the vertical and horizontal system
controls on your oscilloscope to ensure that they are
properly set to display the signal from the device
under test.
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Mechanical Disassembly and Assembly

This section contains mechanicai procedures to aid
in the replacement of parts within the probe head
and compensation box assemblies.

NOTE

Perform the long-form compensation proce-
dure after replacing a part.

Probe Head

The probe head consists of the parts shown in Fig-
ure 2-4. Refer to that figure while performing the
following steps 1o replace the inner body or other
parts.

Do Not Remove Rubber Ring

Do not attempt to remove the rubber cushioning ring
at the front of the inner probe body or the probe may
be damaged and its high voltage performance de-
graded. This ring is firmly attached with an adhesive
and is not designed to be removed.

Do Not Disassemble inner Body

Do not attempt to disassemble the inner body as-

sembly. There are no user serviceable components in

the inner body assembly, and attempting to open the
inner body assembly may resuli in damage toits
internal structure.
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Shield Sleeve
Cushion Ring \

inner Body

Outer Body

Figure 2-4: Removal and Replacement of Probe Head
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Remaval
[] step 1: Unscrew the probe tip.

[ step 2: Unscrew the plastic probe handie from
the outer body, and slide the handie back on the
cable. Slide the plastic outer body off the front of
the assembly.

] step 3: Disconnect the cable BNC from the
assembly.

Replacement

[:} Step 1: Insert the ground lead connector
through the slot in the outer body. Inseri the inner
body assembly into the outer body. You may
have to lift up and forward on the ground lead to
aliow the assembly 1o pass.

] step 2: Connect the cable to the probe head
BNC. o

D Step 3: Screw the handle in place.
[} step 4: Replace the tip.
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Compensation Box

The compensation box assembly contains three parts
that can be replaced individually: the compensation
box/circuit board assembly, the cable, and the BNC
that connects to the oscilloscope or other instrument.
Follow these procedures to replace either the cable
or the BNC, or to install them on a new compensa-
tion box. The procedures are the same in each case.

Removal

D Step 1: Remove the top half of the compensa-
tion box.

]:l Step 2: Unsolder the cable {or BNC) center
conductor,

D Step 3: Unscrew the cabie bushing (or BNC).

Replacement

[:I Step 1: Screw the cable bushing (or BNC) into
the end plate.

[] step 2: Form the conductor to the solder pad on
the circuit board, then solder the conductor in
place.

D Step 3: Replace the top half of the compensaticn
box. Note that the edges are asymetrical (as
shown previously in Figure 2-1) and that the top
will seat securely only when it is correctly ori-
ented. This ensures that the adjustment holes are
properly aligned with the circuit board.
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Replaceable Parts

This section contains a list of the components that
are repiaceable for the P6015A. As described below,
use this list to identify and order replacement parts.

Paris Ordering Information

Replacement parts are available from or through your
local Tektronix, Inc. service center or representative.

Changes to Tektronix instruments are sometimes
made to accommodate improved components as
they become available and to give you the benefit of
the latest circuit timprovements. Therefore, when
ordering parts, it is important to include the following
information in your order:

= Part number

n  Probe fype or model number, including option
numbers

= Probe serial number
#  Probe medification number, if applicable

The P6015A is serviced by module replacement. In
some cases you may exchange your module for a
remanufactured module. These modules cost signifi-
cantly less than new modules and meet the same
factory specifications. For more information, contact
you local Tektronix, Inc. service center or representa-
tive.

P8O15A Instruction
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If a part you order has been replaced with a different
or improved part, your local Tektronix service center
or representative will contact you concerning any
change in the part number.

Change information, if any, is located at the rear of
this manuat.

Using the Replaceable Parts List

The tabular information in the Replaceable Parts List
is arranged for quick retrieval. Understanding the
structure and features of the list will help you find ail
the information you need for ordering replacement
parts.

item Names

in the Replaceable Parts List, an ltem Name is sepa-
rated from the description by a cofon (:). Because of
space limitations, an ltem Name may sometimes
appear as incomplete. For further kem Name identifi-
cation, U.S. Federal Cataloging Handbook H6-1 can
be used where possibie.

Abbreviations

Abbreviations conform to American National Stan-
dards Institute {ANSI} standard ¥1.1
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Figure 2-5: P6015A Exploded View
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Service information

2-30




A

accessories, standard, 7-4
adjustments
access, 2-7
BC attenuation, 2-8
long-form procedure, 2-7
low-frequency compensation,
2-10
preparation, 2-5
test equipment required, 2-5, 2-6
transient response, 2-12

C

calibration, period, 2-5
CAUTION

statement in manuals, 1-§

statement on equipment, 1-§
characterigtics, 1-27, 1-31

aberrations, 1-37

altitude, 7-29

bandwidth, 1-28

calibration temperature, 7-27

DC attenuation, 7-28

delay time, 1-37

general, 7-7

humidity, 7-29

input capacitance, 1-31

input impedance, 7-30

input resistance, 7-31

low-frequency compensation,

1-31
maximum input voltage, 7-14,
1-28

Index

mechanical, 1-32
operations, 1-27
rise time, 7-28
shock, 7-29
temperature, 1-29, 1-37
vibrations, 7-29
voltage, 1-37
warm-up period, 7-27
compensation box
assembly, 2-21
cleaning, 2-16
description, 7-1
crocodile clip, 1-10
cushioning ring, 2-15

D

DANGER, statement on equipment,
1-5

dielectric fluids, 7-8

distortion, high-frequency, 1-25

E

explosive atrmospheres, operation in,
i-7

F

fluids, operation in, -8
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G body, 1-1

cleaning, 2-15
grounding, 7-7
probe compensation, 7-19

distortion, 1-25 long-form, 7-79

inductance, 7-17 short-form, 7-19
lead length, 7-18 test equipment required, 7-19

safety, 1-7, 1-14, 1-16 ;
power cord, 1-717
ringing, 1-17
voltage differential, 1-17
problems, 7-25

general information, -7
ground lead

M front-panel controls, 1-25
grounding, 1-25
maintenance input capacitance, 7-25
assembly, 2-18 iow frequency compensation,
cleaning, 2-15 1-25
general, 2-15

probe care, 1-24
probe cleaning, ¥-24
solvents, 7-24 R
visual inspection, 2-16

repair, 2-17
replacement parts
abbreviations, 2-24

0 general, 2-23
item names, 2-24
operation ordering, 2-23
guidelines, 1-17 ' pfohe, 2-26
in fluids, 7-8 ringing
oplions, 1-4 ground lead, 7-256
readout, 1-3, 1-13 power cord, 1-17

P

performance verification, general,
2-3
probe
assembly, 1-9, 2-18, 2-19, 2-20

1-2 Index










