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Characteristics—Type P6042

fig. 1-1, P6042 Current Probe and accessories.







Type P6042

SECTION 1
CHARACTERISTICS

Change information, if any, affecting this section is found af the rear of the manual.

introduction

The Tektronix FAO42 Current Probe is dlesigred for wse with
escitloscope systems having either 30-chm or high-impedance
wputs. DC and low{requency cument waveforms, as well
o maaswremends Yo 53 Mz, can be made accurately and
quickly with the probe. To achieve fitt-free display of the cur-
vent wavetorm, @ Hall Yollage device is used in the probe fo
supply the DC and law-frequency information o the PE042
amplifier. In the amplifier, low-frequency information is
combinad with the high-frequency component of the signal
and the resultant is developed atf the output,

The P6042 is powered by a regulated power supply con-
tained within the instrument, independent of associated fest
equipment.

Electrical Characteristics

~ The elecirical characteristics given in Table 1-1 apply over

an cmbient temperature range from 0° to -50°C, after the
* probe has been calibrated at +25°C £=5%. Warmup fime
is 5 minutes. Under these conditions, the P4042 Current Probe
will meet or exceed the requirements given in the Performance

Requirement column of the fable when the instrument is used
with @ 100 MHz oscilloscope (such as the Type 647A with
T0A2A and 11B2A plug-in units]. The specifications listed in
ihe table include only the performance of the P6042 Current
Probe. Any error introduced by the fest equipment must be
added tc the applicable performance reguiremenis. Per.
formance of the probe is checked to these requirmenis in the
Performance Check séction of this manual. If the need for
calibrafion is indicated, a step-by-step procedure is provided
in the Calibration section.

The Supplemental Information column of Takle 1-1 provides
additional infermation about the probe and describes cer-
tain conditions that periain to the performance requirements.
Any characteristics given in the Supplemenfal information
column are not requirements in themselves, and are not
necessarily checked in the manual procedures.

Environmental Characteristics

The environmental performance of the P6042 Current Probe,
a laboraiory insfrument, is checked at the factory and found
to meet the requirements described in Table 1-2,

TABLE 1-1
ELECTRICAL CHARACTERISTICS

Chuaracteristic

Performance Requirement

Supplemental Information

Bandwidih BC fo 50 Pz 3 dB down.
Transierd Respeonse
Rizetime <7 3. Calculated from bandwidth,

Aberrations

< 3% from 1 mA/DIV to 50 mA/DIV,

=5 from 1 A/DIV to 1 A/DIV before
first 100 ns.

Noise

Periodic and Random Deviations | <<0.5 mA - 0.2 div, tangentially measured.

Random Trace Shift <1.5mA.

0.1 Hz to 100 Hz {on selectable bandwidth

system].
Dynamic Range £+500mY to —500mVY of probe amplifier | 4 and ~10 div with oscilloscope set fo
output. ' 50 mV/div.
Compression at limits of 5%, or less,

dynamic range.

Positioning Range
output.

£300mV to —300 mV ot probe amplifier ! 4 and —& div with oscilloscope set to 50

mV /div.

" Peflection Factor

TmAjdiv to TA/dw in ¥, 2, § sequence

With oscilloscope set to 50 mV/div

Atfenvates Accuracy Within 3%,

Insertion impedance

Typically 0.1Q at 5MHz

See Fig. 1.2 for impedance vs. frequency
curve.

Maximum Input Current

1A fo 5mA: 10A {DC 4 peak AC). See
Fig. 1-3 for derating curve. 2mA and 1
mA: 0.5 A (DC 4 peak AC)

Thermal Drift (Probe only)

<2mAJ°C from 15°C to +35°C with

amplifier temperature censtant.

Thermal Drift {Amplifier only)

< 0.2 div/°C with probe temperature con-
stant.
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TABLE 1-1 (cont)
ELECTRICAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Voltage-Feedthrough
Susceptibility

250 pAJY ot 50 MHz.

Externgl Magnetic Field
Susceptibility

<250 pA/Gavuss, at 60 Hz.

Required Output lLoad Impedance

50 €2,

Line Voltage Regulation

90 to 136V RMS or 180 to 272V RMS.

1.3 crest factor; 3 taps available in each
range.

Power Supply Ripple

<2mVY peck to peak.

Input Power

<20 W.

Input Frequency

50 to 400 Hz.

TABLE 1-2

ENVIRNOMENTAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Temperature
Nen-operating —40°C to +65°C.
Operating 0°C to -+50°C Ambient.
Altitude
Non-operating To 50,000 feet.
Operating To 15,000 feet.

Humidity {Non-operating)

5 cycles MIL-STD 202C, Mathod 1068, amit-
ting freezing and vibration cycles,

Vibration {operating)

15 minutes along each axis at 015 inch
total displacement with frequency varied
from 10-50-190 cycles per second in T-minute
cycles. Three minutes ab any rescnant
point or at 50 eycles per second.

Tested with instrument secured o vibration
platform.

Shock (Non-operating)

30g's, Yy sine, 11 ms duration, 2 shocks
per gxis.

Guillotine-type shocks.

Transportation

Package Vibration

1 hour at 1g.

Package just leaves vibration surface.

Package Drop

30 inches on 1 corner, all edges radiating
from that corner, and all flat edges.
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INSERTION IMPEDANCE {QOHMS)

0.1

0.2

9.5

FREQUENCY

iN MEGAHMERTZ

Q 20 50

Fig. 1-2. P&042 insertion Impedance vs, frequency curve.
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PEAK TO PEAK CURRENT IN AMPERES

- . . S 3

1o

THHYOIW NI ADNINODHYE

Fig. 1-3. P6042 maximum input current vs. frequency turve,



Type P6042

SECTION 2

PERATING INSTRUCTIONS

Change information, if any, affecting this section is found at the rear of the manual.

General

The P6042 Current Probe is designed fo work into either o
50-ohm system or a high impedance oscilloscope using «
50-chm termination. This section of the manual describes the
use of the PA042 Current Probe, Information in this section
is given fo aid in making cceurate measurements with the
probe.

Handling

The P6042 is designed to be as rugged as possible,
consistent with good high-frequency response and size. How-
ever, as with ofl precision devices, the probe ond cable
should be hendied with care to aveid damage. Spedial care
should be ioken that the cable not be crushed, kinked, or
pulled. Avoid dropping the probe, as some of the most sen-
sitive circuitry is located within the probe assembly.

Cperating Voltage

The P&042 can be powered from either ¢ 115-volt or a 230-
volt nominal line voltage source. The line voltage selector
assembly on the rear ponel converts the instrument from
one operating rangs to the other. |n addition, this switch
assembly changes the primary connections of the power
transformer to allow selection of one of three regulating
ranges. The assembly also includes the two line fuses. When
the instrument is converted from 115-velt ta 230-volt nominal
operafion, or vice versa, the switch assembly connects or
disconnects one of the fuses o provide the correct protec-
tion for the instrument. Use the fellowing procedure to con-
vert this instrument between nominal line veltages or reg-
ulating ronges.

1. Disconnect the instrument from the power source,

2. loosen the two captive screws which hold the cover
onto the switch cssembly; then pull to remove the cover.

3. To convert from 115-volt to 230-volt operation, pull out
the Voltage Selector switch bar (see Fig. 2-1); turn it around
and plug into the remaining holes. Change the power cord
to maich the powersource receptacle or use @ T15-velt to
230-volt plug adapter.

4. To change regulating renges, puli cut the Range Selec-
tor switch bar [see Fig. 2.1): slide it to the desired position
and plug it back in. Select a range which is centered ahout
the average line voltage to which the instrument will be con-
nected (see Table 2.1}

5. Re-install the cover and tighten the two captive screws,

4. Before applying power fo the instrument, chack that the
indicating tabs on the switch bars are protruding through the
correct holes for the desired neminal line voltage and reguiat-
ing range.

®

FALY it
Lins
Fuse
(Budiom)

e

Fig. 2-1. Lline Voltage Selector ussembly on the rear ponel (shown
with tover removed).

CAUTION

The P6042 should not be operated with the Volt-
age Selector and Range Selector switches in the
wrong position for the fine voltage applied. Opera-
tion of the instrument with the switches in the
wrong positions will either provide incorrect opera-
tion or damage the instrument,

TABLE 2-1
Regulating Ranges

Regulating Range
115-Vols 230-Volis
Nomingl Nominal

Range Selector
Switch Position

LO [switch bar in left 90 to 110 volts | 180 to 220 velis

holes)
M {switch bar in mid- 104 to 126 volts | 208 to 252 volts
dle holes)

Hl switch bar in right | 115 4 134 volts | 224 10 272 volts
holes)

Operating Temperature

The P6042 depends upon convection cooling fo maintain
o safe operating temperature. Adequate clearance on all
sides must be provided to allow heat to be dissipated away
from the instrument. Do not block or restrict the air flow
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Operating Instructlons—Type P6042

Shider - (spring-loaded)
Slides moveable portion

of transformer ¢ore
around conducior « Must
be pushed forward into
lotked position for operation.

Contdins moveable
portion of
transformer core.

Ground terminal - Conpects
te ground clip fead when

Contains stationary
portion of frans«

former core. desired.
o*ﬁ'ﬂh BC. LEvAL DEGAUSS - Energizes
BE lovel + m;“’fﬂwmmv’ degoussing circuit
CURRENT /DY RALANCE- o
Adjpsted for minimom @u&s%mjmﬁﬁsifgg& ga f'ukmw
frace $hill belogen wigh wegllas ’
posifion of CURRENT FoIV el ok i na

avéltehn

interlock switchw {switched
when probe is inserted)

Enables operotion of degaussing circuit,

CURRENT/ DIV

VHTH OSUHIDG0GRE SEY AT Slai Div

UTPUT CURRENTTHY
S LEVEL : - DEGALISS

Pe04z
CURRENT PROBE
BO IO S0
GUFTPUT PROBE
. UHLIDCKED

Fustener-Secures Indicator - PROBE UNLOCKED-
the instrument to Lights when Lights when prohe
the cobinet. power fs on. shider is nof locked.

QUTPUT-50

output 'ccmnedor POWER ON- Applies
to oscilloscope power to the P6042,

Probe receptocle - For
probe storoge ond while
degaussing.
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Eig. 2-2. Function of front panel controls and connectors.




through the holes in the cabinet. The clearance provided by
the feet or the bottom of the insirument should be main-
tained. Provide at least three inches of clearance af the sides
and top [more if possible]. The instrument can be operated
where the ambient air temperature is between 0°C and
+50°C.

Controls and Conneciors

Fig. 2-2 shows the front-panel contrals and connectors on
the P4042 and describes the funciion of each.

Installation

When shipped from the factory, the P6042 is ready fo be
usad with either a 50-ohm system or a high-impedence
oscilloscope and has been factory calibrated to meet the
specifications listed in Section 1. Due to normal differences
in oscilloscope input characteristics, however, the high-fre-
guency response of the probe should be checked on the
system with which it is to be used before making critical
high-frequency current measurements.

If the insfrument is to be operated with ¢ high-impedance
oscilloscope connect the SC-chm termination (011-0049-00),

supplied in the accessory kit, fo the .input connector of the -

oscilloscope.

1. Connect the P6042 QUTPUT to the input of the oscille-

scope {or fermination), using a 50-ohm coaxial cable.

Cperating Instruchions—Type P6042
2. Turn the oscilloscope and P6042 power on and allow five
minutes warm-up time (at 257 Cl
3. Set the oscilloscope controls as follows:

Volis/div 50 mV
Yariable {Volts/div] Caiibrated
Input Coupling Ground

4, Set the P6042 conirols as follows:

OUTPUT DC LEVEL Midrange
CURRENT/DIV BALANCE Midrange
CURRENT/DIV 1A

5, Center the trace vertically on the CRT, then switch input
coupling to DC.

4. Push the thumb.controlled portion of the probe into the
locked position. When the slider is in the locked position the
shield around the fransformer core is grounded, the PROBE
UNLOCKED light is extinguished, ond the amplifier is ready
for operation. :

7. Place the probe in the front-panel receptacle. Momen-
tarily depress the DEGAUSS lever and release. {Time required
for probe degaussing is 200 milliseconds.)

NOTE

To remove any magnetic flux present in the probe
transformer core, alwoys degouss the probe ofter

Fig. 2-3. P6042 Current Probe connected to Type 106 Square-Wave Generator output.



Qperating Instructions—Type P6042

initial furn-on and ofter making current measure-
ments in excess of the dynamic range of the instru-
ment. To degauss, place the probe in the front-
panel receptacle and press the DEGAUSS lever.

8. Adjust QUTPUT DC LEVEL to center the frace vertically
on the CRT.

9. Set the CURRENT/DIV switch to the suitable position for
the measurement to be made and agein degauss the probe.

10. Adiust CURRENT/DIV BALANCE to center the trace
vertically on the CRT.

11. Remove the probe from the front-panel receptacle,
move the slider back, and place the probe around the con-
ductor under test. Push the slider forward info the locked
position. Figure 2-3 shows a fest application, using for the
signal source the Fast Rise output of a Tekironix Type 106
Square-Wave Generator and a 50-ohm terminating current
loop (067-0559-00).

12, With the oscilloscope deflection factor set to 50 mV/
div, the amplitude of the current waveform may be read
directly from the front panel of the P6042.

Defiection Factor

If (because of o high-amplitude signal} an oscilloscope
deflection factor other than 50 mY/div is desired, the overall
deflection foctor must be considered when measuring the
amplitude of the signal. The foliowing is an example:

CURRENT/DIV switch setting-1 A

Volts/div switch setting - 200 mV

Deflection of waveform . 2.5 divisions
Calculgte the amplitude of the signak:

1A 200 mV
50 mY div

X 25 div = 1CA

Ground Clip Leads

Ground cfip leads are furnished with the probe to ground
the shield af the probe end when desired. Normally the
ground lead is not used in the 1, 2, 5, and 10 mA positions
of the CURRENT/DIV switch due to undesirable chassis cur-
rents which may appear in the more sensitive positions. When

observing high frequency waveforms, use the short ground
clip lead.

Minimize loading Effect

To minimize any leading effect of critical cireuits clamp
the probe at the low or ground end of a component lead
wherever possible, This will minimize the voltage feed-
through.

NOTE

The P8042 Current Probe measures magnetic flux
around @ gonductar elue te the cuvrent flow tiwough
4he condueter. This should be kept in mind when
making readings of DC current in ferrous leads
which may be magnetized {such as on transistors).
This moegnetic flux will cause erroneous readings
in the more sensitive positions.

Direction of Current Flow

Ditection of corvenfienal curvent flow, a5 opposed te
electron flow, is plus to minvs, Conventionel gureent flowing
it the direcdion of the avow on the prebe produess a posi-
Hive deflection of the wavelorm on the CRT (see Fig. 2-4}.

Fig. 2-4. Current flow in o conductor.









