


IMPORTANT NOTICE

The desiccanl cannister provides a dry atmosphere for
the P6015 Probe during shipment. If the P&015 Probe
is 1o be slored in o humid area for a period of several
weeks, it should be stored in @ moisture-proof package.
Reactivale the desiccan! cannister by baking for three
hours at 1B0° F. [or until the desiccan! lurns blue)
ond seal the connister inside the moisture-proof
package along with the P4015 Praohe.

Copyright © 1963 by Tektronix, Inc.,
Beaverton, Oregon. Printed in the United
States of America,  All rights reserved.
Contents of this publication may not be
reproduced in any form withou! permission
of the capyright awner.
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WARRANTY

All Tektronix instruments are warranted
against defective materials and workman-
ship for one year. Tekironix transformers,
manufactured in our own plant, are war-
ranted for the life of the instrument.

Any questions with respect to the war-
ranty mentioned above should be taken up
with your Tektronix Field Engineer.

Tektronix repair and replacement-part
service is geared directly to the field, there-
fore all requests for repairs and replace-
ment parts should be directed fo the Tek-
tronix Field Office or Representative in your
area. This procedure will assure you the
fastest possible service. Please include the
instrument Type and Serial number with all
requests for parts or service,

Specifications and price change priv-
ileges reserved.
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Fig. 1-1. P&015 Probe.



P6015 PROBE
Section 1
Characteristics

The P&D15 High-Voltage Probe (Fig. 1-1) is
a 1000X attenuator probe that adds high veltage
capobilities to oscilloscopes or plug-in unils with
input resistances of 1 megohm and input capaci-
tances of up le 50 picofarads (pf). The body of
the P&015 Probe is made of high impact strength
thermoplastic material that provides mechanical
protection for the internal components of the
probe and elecirical protection for the wser.
Diclectric properties of the probe are improved
by filling the probe with fluorocarbon gos. The
complele probe assembly consists of the probe
body, a 10.-foot interconnecting cable with
resistive center conductor, and the compensaling
box.

Electrical Characteristics

Attenuation Ralio—1000:1 (variable by aboul
%),

Input Resistance—100 megohms [=-3%).
Input Capacitance—Approximately 3 pl.

Maximum Input Voltage (dc or rms) 20 kv
|see derating chart, Fig. 1-2, lor frequencies
above 100 ke).

Maximum Input Veltage (pulse}—40 kv peak
[maximum duty factor 10%; maximum pulse
duration 0.1 sec).

Bandposs (complete assembly}l—Dec 1o 50
megacycles (flat within 2%

Risetime (complete assembly|—Approximately
4 nonoseconds,

Temperature Range—10° C to 55° C,

Cable Center Conductor Resistance—350 01 per
foot,

Frequency
10 cps 100 eps 1 ke 10 ke

100 ke 1 me 10 me 100 me
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Fig. 1-2. Derating Charl for P&015 Probe.
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Characteristics — P&6015

Mechanical Characteristics Dimensions of Compensating Box—1'3,, »
: . , 13y 3%, inches.
Maximum Diameter of Probe Body—3', inches ;
(diameter of guard flange). Saluration Pressure of Inert Gas—Approxi.

mately 2 atmospheres ol room temperature,
Length of Probe Body—13Y; inches, % e i

Length of Interconnecting Cable—Mominally
10 feet, Weight of Assembly-—1 pound 13 ounces.

Qutput Conneclor Type—UHF type.

1-2 =



P6015 PROBE
Section 2
Operating Instructions

__Compensation

Check the compensotion of the P&015 Probe
cach Hime ot s used with a dilferent plug-in unit
or aicilloscape, Compontalion should be checked
accasionally during normal use since changes in
ambienl temperature can also ollect campen:
sertion, Proper compensation malches the capaci-
tive altenualion rata 1o the resishive attenvation
ratic.

The P&0LS Compensaning Box confams seven
adjustable components.  All except RS [see
sclmmuhc:l Wy the time constant of RC nel
works, The adjustable components ond 1heir
affect on o 1-ke square wove (see Fig, 2-1) ore
s fallows:

C3—Part of an RC network that ailects the
leading corner ol the square wave

Rl Cl—Comprise an RC notwork that allecls
the area immediately lollowing the leading
comoer of the square wave,

R2, €2—Comprise an RC notwork thal offects
the middle sechion of the square wave,

R3-—A high-frequency peaking adjustmenl thal
oflects the leading 10 1o 100 noneseconds of o
fast-rise pulse.  The achion of R2 will nol be
apparenl wilth signals having riselimes greater
than 0.1 microsecond

RS—An altenuathion adustment thal varies oul
pul amplitvde by about 9%,

r
3
or

Fig, 7-1. Pulie arco alflected by eoch compensation
adjustment,

Compensation can be checked by displaying
the oscilloscope calibrator  100.voll  outpul
through the P&015 Probe. Adpst the escilloscope
controls (0,05 volis/div, sweep rate 0.5 msec/div)
to display o woavelorm similar to Fig, 2-1. 1F the
wavalarm has  aberrations, compensation s
necessory, | the oberrations cannotl be cotrected
by making minor adjustments, proceed as follows:

| Preset he lollowing controls os indicated:

C3—Sel lully clockwise and bock off 90 de-
graes,

Cl1—Sat fully clackwise and back off 90 de-
gress.

R1—Set fully clockwise and back ol 90 de
graes,

C2.-5e1 fully elockwise and back off 2

furmns.

R2—Sat fully clockwise and back off 20 de-
graes,

2. Adjust RS lor exactly 2 maojor divisions ol
verlical deflectian on the ert, Use the level
portions ol the square wave il the wavelorm
is over- or under-peaked.

. Seif the sweep rates for 50 psec/div and dis-
play the leading comer ol the square wave
Adust RT, €3, and C1 for the sharpes! leading
corner withou! overshoot {see Fig. 2-1). Ench
may have to be adjusted several times for the
sharpest corner, Maintain 2 divisions of de-
liection al the leading edge. The R1-C3 com
bination affects the very comer and C1 allects
the area immediately lallowing with some over-

lap.

4. Set the sweep rate of the oscilloscope for
0.2 msecfdiv ond adjust R? and C2 1o level the
irailing 2 divisions of the top of he square wave.

5 Sel sweep for 0.2 msec/div. Adjust C3
and €1 for a flar top on the square wave,

6 Any remaining aberrations may be cor-
reeted by shight readjustment of C1, R2, C2, RI,
and C3,

The preceding steps do nol include high.
frequency peaking odjustiment R3. The eflec of
R s apparent only wilh risetimes faster than
abaut 0.1 micrasecond. Consequently, the cali
hrater signal is nat fasi enough for this adjust.
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Operating Instructions — P&015

ment. The most desirable signal source is o
Tektronix Type 109 or 110 Pulse Generalor with
enough charge line lo generate ol least a 100-
nsec pulse. However, the 1-mec oulput of a
Tektronix Type 105 Square Wave Generator
terminated in 50 ohms is also adequale. With
any of these generatars, it is advaniageous to
have a plug-in unil with a sensilivily greater
than 0.05 volt/div, such os the Tektronix Type
L {5 mv/div] or Type 82 (10 mv/div). R2 should
be adjusted while observing the generater aulpul
signal ol a sweep rate of 0.1 pusec/div. R3
should be turned as far as possible in the counter-
clockwise direction without causing overshoot
on the leading corner of the wavefarm.

Only minor (if any| readjustment of the contrals
is necessary when the P&D15 Probe is operated
with plug-in units with neminal input capacitance,
When switching between plug-in units with dif-
ferent input capacilance, compensate the probe
by adjusting C3. If the gain of the plug-in unils

differ, match the gain of the plug-in to the probe
rather than adjusting R5. Adjusting RS will re-
quire readjusting the remaining controls.

Using the P6015 Probe

When making amplitude measurements wilh
the P&015 Probe, multiply the amplitude of the
display by the attenuvation factor of the probe
(1000). If the observed valtage is @ pulse or o
signal over 100 ke, see Fig. 1-2 ond the maximum
input valtage limitations listed under “Electrical
Characteristics” in Section 1. Remember that
component healing caused by changes in ambigni
temperature or high voltage will cause o slighi
change in calibration accuracy. If the displayed
wavelorm contains fasl transienis, the inductive
effect of the ground lead may make i desirable
to remove the probe from its plastic bedy and
build the probe into the circuit under fest.



P6015 PROBE
Section 3
Maintenance

Intreduction

Marmally, the Type P&015S Probe requires very
litle maomlenance excep! lar o visual and
operationol check. This sechon is provided as
a mamlenance guide, and confains procedures
for visual inspection, recharging the probe with
cholectnie fluid, and troublesheoting,

Visual Inspection

A thorough visual inspection of the probe
should be performed periodically. Look for such
things as leese or bioken conneclions, domaged
plostic insulators, and proper  dielectric  fluid
level. Excopl for low Hurd level, the remedy
for mosl of these troubles 1s apparent,

Check the dielecine Hod level by holding the
probe with the tip down, There should be liquid
visible through the transparent nose. If nol, il
is essential for you lo determine the cavse of the
fluid loss belore adding more, Temperature os
well o3 a leak could allec) the liquid level, See
'Recharging the Probe” fer details and proce-
dures for adding fhad

Recharging the Probe

The dielectric fluid in the probe s fluerocarbon
114, Fluorocarben 114 has a salurolion pressure
of about 2 atmospheres al room lemperoture. Al
room temperature, o small amounm of liquid
should be visible through the transparenl nose
of the probe when the prabe lip is pointed
down, Any liquid visible in the nese is an in
dication ol proper pressure inside the probe.
The saturation pressure ncreases with an n:
erease in temperoture, and ab higher tempera:
tures it 15 normal for all of the Hearocarbon 114
bo be in a gascous stage. The liquid, ol reem
temperature, should just touch the boltom of the
aold-plated parl visible through the tronspareni
nose

Rocharging the prabe wilh flugrocobon 114 re-
quires no specal tools or equipment besides the
gas dispenser supplicd with each probe. If the
liguid level in the probe is low, il con be re
eharged os follows

I, Uncouple the two halves of the probe body
cover and remove the probe body. (See Fig. 3-1

2. Unscrew and remove the securing ring.

1. Remove the bose assembly from the probe
body,

4. Hold the probe tip down and release Huoro:
carbon 114 inte the probe body until the liguid

Base Assembly

Securing
Ring
Sealing 4 —_
Ring \
'
L
1
\
\
i
i
&
A
&
::
L3
¥
\
\
.
A
§
A
i
\
A
\
|
(
Rovistor I
End Cop P
Liquid " Cushion
Lewel f Ring

PROBE BODY

Fig. 3-1. Cutawoy drawing of P6015 Probe.
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Maintenance — P&015

level is '\," to 4" above the small end of the
gold-plated resistor end cap.

5. Replace the base assembly. Be sure the 100-
megohm resistor is properly moted. Screw on
the securing ring [hand tight)

6. Shake the probe boedy lo agilate the liquid;
this occeleroles vaporization and quickly builds
up pressure inside the probe body.

7. Check 1o see that the liquid level is st even
with the bottom of the gold-plated resistor end
cap. If too much liquid boiled away, add more.
If the liquid level is too high, bleed off excess
by loosening the securing nng and lething the
hquid boil. When the proper level has been
reached, retighten the securing ring.

B, Reploce the cushion ring on the probe body,
i removed, prior lo reassembling the probe body
and probe body cover,

NOTE

The 100-megohm resistor element
should not be handled because it does
not hove o protective coating.

Troubleshooting

Fallowing are some possible lrouble symploms
and causes,

Mo Qutput or Differentioted Output, Connect
the UHF conneclor on the compensating box to
the INPUT connecler of the escilloscape or plug-
in unit and louch the probe tip to the calibrajor
oulput connector on the oscilloscope. Sel the
oscilloscope calibrator for @ 100-volt output. I
the crt display shows no signal or a differentiated
signal, check R6&, the center conductor of the
interconnecting cable, and RI00 n the probe
bady. Replace the delective component. I R100
15 delective, gain access to il as oullined in sleps
1 through 3 under "Rechorging the Probe.”

Erroneous Attenuvation Ratio. i there is an
obvious error in attenuotion ratio; check resistors
R3, R4, and RS. To gain access to the resistors,
remove the compensating box cover by unscrew-
ing the two screws on the top of the compen-
sating box. Replace or reconnect components os
indicated by the type of trouble.

Probe Canno! be Compensated, Check capaci-
tors C1, C2, and C3. Check resistors R and R2.
Il any of the capacitors are shorled, the allen-
walion ratio of the probe will be greally changed.
Il connections to the capacitors are faully, or il
the resistors are foully, the defective component
will not adjust properly when compensating the
probe. Open the compensaling box by unscrew:
ing the two screws on the top and removing
the cover, Reconnect or replace components os
necessary,



P6015 PROBE
Section 4
Parts List and Schematic

HOW TO ORDER PARTS

Replacement parts are available from or through your local Tektronix Field Qffice.

Changes le Tekironix instruments are sometimes made lo accommodate improved components as
lhey become available, and lo give you the benefit of the latest circuit improvements developed
our engineering department. It is therefore important, when ordering parls, for your order o con-
jain the following information: Part number including any sulfix, instrument type, senal number, and
madification number if applicable.

If @ part you have ordered hos been replaced with o new or improved part, you local Field
Office will contact you concerning any change in part number.

ABBREVIATIONS
BHS Binding Head Steel p Pico, or 10°"
f Farad PHS Pan Head Steel
K or k Kilohms, or kilo (107 Var. Variable
M or meg  Megohms, or mega (107 W Watt
L9 Ohm w [ With

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number,
000X Part removed alter this serial number.
*000-000 Asterisk preceding Tektronix Part Number indicates manufactured by or for Tek-
tronix, alse reworked or checked components,
Use 000-000 Part number indicated is direct replacement,
'\ Internal screwdriver adjusiment.



Parts List—P6015

PROBE PACKAGE

REF. TEKTRONIX  SERIAL/MODEL NO.

_NO. PART NO.  EFF. DISC.

PROBE PACKAGE

1—8  010.0172.00
010-0132-00

......

PROBE OMLY
1 00013100

STANDARD ACCESSORIES

2 015.0049.00

015.003%.00

752.0120-00

254-0570-00

144.0005.00

352-0056.00

202-0139-00 4aaan
436-0035-00 6834
016012800  XéA35
004.0217-00

070-0373-01
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DESCRIPTION

Y. 12345

—

&

e B R e

PROBE PACKAGE, P&015 (BMNC)
PROBE PACKAGE, P45 |UHF)
probe pockoge includes:

FROBE, P&015

COMPEMSATIMG BOX [BHC)
COMPENSATING BOX (UHF)
DIELECTRIC FLUID

JELL, silica

CLIF, alligater

HOLDER, prabe

CASE, storage

TRAY, storoge case [not chawn)
CASE, carrying

PAD, storage cose [no! shown)
MAMUAL, inslruction [not shown)



Parts List—P&015

REPLACEMENT PARTS

REF.
MO,

(€)

0O g B £ L RE ==

P == I

e
B L S G

Bl By s —b —
= -

e
L}

TEKTROMNIX
PART NO.

Q
DISC. T
SERIAL/MODEL NO. Y.

EFF.

DESCRIPTION

12348

010-0031-00
1/5:05%2-00
204-0151-00
Ja4-0007-00
204-0158-00
166-0301-00
204.0157.00
317055500
a4 0P 00
214.0318-00

134-0015.00
214-0310-00
211-0008-00
3461-0044-00
213-0115-00
354-0191-00

358.0205.00
131-0264-00
a54-0190-00
206-0116-00
367000400
1:34-00468.00

il il il il ol | il i, et

=1

- B B B F

S

PROBE, P&015
probe includes:
CABLE, ground lead, 7 inches

BODY, prebe, ouler
RIMG, black plastic, 1,385 1D x 1,500 inches OD
BODY ASSEMBLY
assombly includes
SLEEVE, shield
BODY ASSEMBLY, probe, inner
SHIELD, reslstor, 0570 inch long
CLIF, resisior
RESISTOR ARD PLUG ASSEMBLY
assembly includes;
RESISTOR, R10O
PLUG, banana, mole
LEAF, copacitor astambly
mounting hordware: [nol included w/loal)
SCREW, 4-40 x 1/4 inch, PHS
SPACER, 1/4 inch diameler
SCREW, wef, 440 x 5/1& inch
RIMG, 1ealing, necprona, 1,170 1D % 1,445 inches QD

BUSHING, bose
COMRECTOR, BMC
RING, securing

TIF, proba
HAMDLE, probe
PLUG, hondle, plastic



Parts List—P&6015

COMPENSATING BOX (UHF)

B
Q
REF. TEKTRONIX  SERIAL/MODEL NO, ¢ DESCRIPTION
NO. PART NO. EFF. DIsSC, Y. 12345
1—21 015-0039.00 I COMPERSATINMG ROX, UHF
------ * compansaling box includes,
I 131014800 I COMMECTOR, cooxial, UHF, male
2 X0.0024-00 [ COVER, coaxinl, UHF, male
3 1000600 1 REDUCER
4 210-0012-00 | LOCKWASHER, infernal, 3/8 10 % 1/% inch OD
& 10041 3-00 | MUT, hex,, 3/8:32 x 1/2 inch
& 300043900 [ COVER, roar
doO34).0047-00 2 SPACER, threoded
B 441.0467-00 | CHASS|S
------ - maunhing hardwore: [not included w/chassis)
g 210041000 Z MUT, hox,, 10:32 x 5/14 inch
10 2100010.00 4 LOCKWASHER, internal, & 10
n 2 RESISTOR, variablo
------ . mouniing hardware lor eochy (nod included w/reasintar)
12 210.0583-00 I MUT, hex,, 1/4-32 x 5/18 inch

G



REF.
NO.

i

14
15
14
17

18
¥

n

COMPENSATING BOX (UHF! [conf]

Parts List—P6015

TEKTRONIX  SERIAL/MODEL NO, Q
- - T DESCRIFTION
FAF['I'_ NO, EFF, DISC. Y. 12345
...... 2 RESISTOR, variable
...... . mounting hardware lor aoch: (not included w/iresision]
210-0504-00 2 MUT, hes,, 0:80 x 5/37 inch
175.0264-00 1 CABLE ASSEMALY
------ . mounting hardwore: (net included wicable amaombly)
210001 00 1 LOCKWASHER, internal, 3/8 |D x 1/2 inch OD
210-0590.00 | MUT, hex., 3/8-32 x 7114 inch
B0 0045 00 | HOUSING, wraparound
200-04348-00 1 COVYER, frant
200:0440-00 I COVER
...... . maunting hordwore: [nol included w/cover]
211007100 2 SCREW, 4.40 x 3/8 inch, PHS



Parts List—P&015

COMPENSATING BOX (BNC)

A
REF, TEKTROMIX SERIAL/MODEL WNO. ? DESCRIPTIO
e : M
NO. PART NO.  EFF, DISE: — R s
=19 015-0049-00 I COMPENSATING BOX, BMC
...... . compensaling bex includes,
1 131031900 I COMMECTOR, BNC
...... . connector includes
| et (g 7 I MUT
d: meeowoaa 1 LOCKWASHER
4 341004700 2 LPACER, threaded
5§  A44)-D487-00 | CHAS515
------ . mounting hardware: [mat inclided w/chassis)
& 20041000 i MUT, hox,, 10.32 = 5714 inch
£ N0-0010-0 4 LOCKWASHER, internal, #£10
B - 2 RESISTOR, variable
...... . mounting herdware for eoch: [nol included wfresiitar)
§  210.0583-00 1 MUT, hex,, 1/4.32 x 5/14 inch

4-6



Parts List—P6&6015
COMPENSATING BOX (BNC) (coni)

——

REF. TEKTRONIX SERIAL/MODEL NO. @

e DESCRIPTION
NO. PART NO. EFF. DISC. Y. 123458
1B <l e 2 RESISTOR, variohle
------ ' mounting hardwaore for cach: [nol incleded w/resitor]
1 210-0504-00 2 MUT, hex., 0-B0 x 5/32 inch
12 175-0244-00 [ CABLE ASSEMBLY
------ . mounting hardware: (ret included w/cable assembly)
13 210-0012-00 1 LOCKWASHER, inlernol, 3/8 1D x 1/2 inch OD
14  210-05%0.00 i MUT, hox., 3/8:32 x 716 inch
15 200-0439-00 1 COVER, rear
14  3B0-0049-00 [ HOUWSIMG, wraparound
17 200-0438.00 1 COVER, frent
18 200-0440-00 1 COVER
------ - mouvnting hardware: (not incleded w/eover]
1#  211.0071-00 2 SCREW, 440 x 3/8 inch, PHS

@ 4-7



Parts List—P&015

ELECTRICAL PARTS LIST

Tektronix
Ckt. Mo, Part Mo, — Description - Code Date
Capacitors

Tolerance -20% unless otherwise indicated,

Cl 281-0023-00 ?-180 pF Mica Var

C2 281-0044.-00 80-480 pF Mica Var

cd 281-0023.00 9-180 pF Mica Var

Resistors

Resistors are fixed, composition, -=10%, unless otherwise indicated,

Rl 311-0325-00 2.5 MQ2 Yar 20%,
R2 311-0325-00 2.5 M1} Var 207,
R3 311-0150-00 500 £ Var 207,
R4 308-0045-00 100 k2 s W 1%
k5 311-0337-00 20 k1 Var 207,
Ré 304-0151-00 150 £2 W 10%: 6423
Ré 302-0151-00 150 2 s W 10%, 6424-up
R100 310-05%/7-00 100 Mt} 2'W 2%
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