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SECTION 1

CHARACTERISTICS

General Information

The Type 82 Dual-Trace Plug-in Unit extends the versa-

tility of the Type 580-Series Oscilloscopes by providing

dual-trace operation. The Type 82 contains two identical

fast-rise, high-gain, calibrated preamplifier channels. Each

channel has a basic deflection factor of 100 mv/cm. Two

integral X10 amplifiers extend the basic deflection factor to

10 mv/cm. Separate coupling, attenuation, variable gain, and

vertical position controls are provided for each channel.

The channels can be electronically switched either by the

oscilloscope sweep or at a free-running rate of approxi-

mately 100 ke or 1 mc, depending on the setting of an in-

ternal switch. Electronic switching enables the applied signals

to be observed together. The signal applied to either chan-

nel can be inverted to compare signals 180° out of phase.

Two P6008 passive X10 attenuator probes, supplied

with the Type 82, increase the input resistance from 1

megohm to 10 megohms and decrease the input capaci-

tance from 15 pf to about 7.5 pf. Below serial number 3000

the Type 82 had an input capacitance of 12 pf. without a

probe and 7 pf with a P6008 probe connected. The probes

” reduce loading of the circuit under test and provide a con-

venient means of coupling the signals from the device under

test to the unit.

Table 1-1 summarizes the system risetimes and band-

widths.

NOTE

Where reference is made to a 580-series, 581 or

585 oscilloscope, the same information will apply

to the equivalent 580A series oscilloscope.

TABLE 1-1

Instrument or System | Nominal Bandwidth (de

Risetime to typical*

| 3db down
| point)

Type 580-Series Oscilloscope | 3.7 nsec; |
using the Type 84 Plug-in. always less,

Test Unit. | than 3.9 nsec. |

Type 580-Series Oscilloscope | 4.0 nsec; de to 85 mc

and Type 82; X1 Gain. always less (Also, see

than 4.2 nsec. | Fig. 1-1)

Type 580-Series Oscilloscope| 4.3 nsec; de to 80 mc

and Type 82; X10 Gain. | always less

‘than 4.5 nsec.

Type 580-Series Oscilloscope | 5.0 nsec; de to 70 me

and Type 82 (Xl Gain) with | always less

Type P6008 Probe. than 5.2 nsec. ,

Type 580-Series Oscilloscope | 5.3 nsec; i de to 66 mc

and Type 82 (X10 Gain) with

Type P6008 Probe.

*Typically 3db down; never exceeds 3.5 db down at any of the

frequencies listed in the column.

always less

than 5.5 nsec.

®

The transient response of the vertical amplifier has been

standardized in Type 581 Oscilloscopes S/N 950 and up, and

Type 585 Oscilloscopes S/N 2585 and up. (There are some

exceptions to these S/N ranges since some earlier S/N

oscilloscopes have been modified out of sequence. Your

Tektronix Field Engineer has a complete list of those which

have been modified.) The transient response of the vertical

amplifier in all Type 581A, 585A and RM585A has been

standardized.

To bring an earlier serial-numbered 580 series oscilloscope

up to date for optimum performance with the Type 82, con-

tact your Tektronix Field Engineer for information concerning

modification kit number 040-275.

Calibrated Deflection Factor

Basic Deflection Factor (X1 Gain): Nine calibrated steps

are provided for each channel—0.1, 0.2, 0.5, 1, 2, 5, 10, 20,

and 50 volts per centimeter. Variable to about a 2-to-1

ratio (uncalibrated) between steps and up to approximately

100 volts cm. Below serial number 3000 there were eight

calibrated steps provided for each channel—0.1, 0.2, 0.5,

1, 2, 5, 10, and 20 volts per centimeter. Variable to about

a 2-to-l ratio (uncalibrated) between steps and up to

approximately 40 volts cm.

Extended Deflection Factor (X10 Gain}: X10 amplifiers

that switch into both channels simultaneously extend the

deflection factor of each channel to 0.01, 0.02, 0.05, 0.1, 0.2,

0.5, 1, 2, and 5 volts per centimeter. Also variable to about

a 2-to-] ratio (uncalibrated) between steps and up to approxi-

mately 10 volts cm.

Calibration Accuracy

Front-panel X1 and internal X10 adjustments are provided

for setting the gain of each channel. When accurately set,

the vertical deflection factor will be within 3% of the panel

reading for all switch positions except the 0.1 or 0.01 v/cm

position. This position can be set to 0% error by the gain

adjustments.

Input Impedance

1 megohm -+1% paralleled by approximately 15 pf.

SN 101-2999: 1 megohm +1% paralleled by approximately

12 pt.

Input Coupling

Choice of ac or de coupling. With ac coupling, the low-

frequency response is approximately 15 cps (3-db) directly,

or 1.5 cps using the P6008 Probe.
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Characteristics — Type 82
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Fig. 1-1. Typical XI-gain frequency response characteristic curve of the Type 82 when used in conjunction with the Type 580-Series os-
cilloscope. A 25-ohm resistive source {50-ohm cable terminated in 50 ohms) was used to drive the Type 82.
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Maximum Allowable Input Voltage Rating

600 volts combined dc and peak ac or 600 volts ac peak

to peak (not 1200 volts peak to peak).

Operating Modes

Channel A only.

Channel B only.

Chopped: Free-running electronic switching between chan-

nels at approximately a 100-kc or 1-mc rate, depending upon

the setting of an internal switch. Time duration of each

chopped trace segment is approximately 5 ysec at the 100-kc

rate and approximately 0.5 psec at the I-mc rate.

Alternate: Triggered electronic switching between channels

at the end of each sweep, during the retrace interval.

Polarity Inversion

Polarity can be inverted on either channel for comparison

of signals 180° out of phase,

Characteristics—Type 82

Mechanical

Construction: Aluminum-alloy chassis.

Finish: Photo-etched anodized panel.

Net weight: 4 Ibs. 12 oz.

Accessories Supplied With the Type 82

Tektronix

Qty. Part Number Description

2 010-129 Type P6008 10X attenuation passive

probes (for probe characteristics,

etc., refer to the probe instruction

manual}

2 070-349 Type 82 Instruction Manuals

NOTE

Other accessories available for use with the Type

82 can be found in the Tektronix catalog.

1-3



INPUT A,

INPUT B

AC-DC-GND

V/CM

X1 GAIN ADJ.

VARIABLE

VOLTS/CM

VERTICAL

POSITION

X10 POSITION

RANGE

X1 POSITION

RANGE

A POLARITY*

(Black Knob)

B POLARITY*

{Red Knob)

GAIN

(Red Knob)

MODE

(Black Knob)

"In NORM, position, trace moves

SECTION 2

OPERATING INSTRUCTIONS

FUNCTIONS OF CONTROLS

AND CONNECTORS

Signal input connector for channel A or

channel B.

Three-position switch to provide either ac

or dc coupling into the amplifiers, or

grounding of Input Attenuators.

Nine-position siwtch used to select the

calibrated vertical-deflection factors,

Screwdriver-adjustable potentiometer to

permit the gain of the common output

amplifier to be accurately set. Adjusted to

make the basic deflection factor of channel

A accurate at .1 V/CM

Potentiometer to provide variable uncali-

brated attenuation up to about a 2-to-]

ratio between the calibrated deflection

factors and up to approximately 100 v/cm

using X] gain or up to approximately

1O0v/em using X10 gain.

Potentiometer to provide for shifting the

position of the trace vertically.

Screwdriver-adjustable potentiometer to set

the trace to coincide with the horizontal

[X-axis] center-line when the GAIN switch

is set to X1IO and VERTICAL POSITION

control is centered. (Always perform this

adjustment after adjusting the Xl POSI-

TION RANGE control first.)

Screwdriver-adjustable potentiometer to set

the trace to coincide with the Type 82

distributed-amplifier center.

Two-position switch to provide operational

in-phase (NORM, or out-of-phase (INV.)

output for channel A,

Two-position switch to provide operational

in-phase [NORM] or out-of-phase (INV.}

output for channel B.

Two-position switch to select either XI or

X10 gain for both channels simultaneously.

When switch is in the black X1 position,

read the black scale of the V/CM switches.

When the switch is in the blue X10 position,

read the blue scale of the V/CM switches

Four-position switch to allow channel A

to be used independently, to synchronize

the switching with the oscilloscope's sweep,

to provide for switching the two channels

vp if positive volfages ore

applied or if corresponding VERTICAL POSITION control is turned

clockwise; trace moves down if negative voltages are applied

or if VERTICAL POSITION control is turned counterclockwise. In

INWERT. position, trace movement is epposite to that described

for the NORM. position.

at one of two preselected chopping rates,

or to allow channel B to be used indepen-

dently.

Holds the Type 82 securely in the oscillo-

scope plug-in compartment. (Located at

bottom center on the front panel.)

Securing Rod

CHOP RATE Two-position slide switch provides the fol-

(see Fig. 2-1] lowing chopped-mode — switching-rate

choices: 100kc or | me.

First Time Operation

To get acquainted with the Type 82 for the first time,

the following operating procedure is suggested:

1, Set the internal CHOP RATE slide switch |see Fig. 2-1)

to the 100 KC position,

2. Insert the Type 82 into a Type 580-Series Oscilloscope,

tighten the Securing Rod, and turn the power on.

3. Allow about 2 to 3 minutes warm-up time and free run

the ascillascope sweep at | millisec/cm.

4, Set the Type 82 front-panel controls [both channels) as

follows:

AC-.DC-GND DC

VICM ]

VARIABLE VOLTS/CM CAL.

A POLARITY NORM.

B POLARITY NORM,

VERTICAL POSITION Centered

GAIN XI

MODE A ONLY

Fig. 2-1. Right side front portion view of the Type 8&2 showing

the location of the CHOP RATE switch.

2-1



Operating Instructions—Type 82
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Fig. 2-2. 100-ke chopping-rate waveforms. (a) Oscilloscope sweep

rate is 50 usec/cm, and {b) the sweep rate is 2 psec/cm.

5. Position the trace about one centimeter above the giati-

cule centerline with the channel A VERTICAL POSITION con-

trol.

6. Place the MODE switch to B ONLY and position the trace

about one centimeter below the graticule center with the

channel B VERTICAL POSITION control.

7. Place the MODE switch to CHOP. Two traces will appear

on the crt screen. Notice that the channel A VERTICAL PQSI-

TION control moves the upper trace and the channel B

VERTICAL POSITION contro! moves the lower trace.

8. Increase the sweep rate to 50 psec/cm. Set the oscillo-

scope Stability control to Preset and adjust the Triggering

Level control to obtain a stable display. Notice that each

trace is composed of many short-duration bits or segments

(see Fig. 2-2a}. The free-running oscillator in the Type 82

switches the two channels at approximately a 100-kc rate so

that each channel is “on” for about 5 usec and then is turned

off while the other channel is ‘‘on'' for an equal time. To see

the switching action between channels as shown in Fig. 2 2b,

increase the sweep rate to 2 usec/cm. Adjust the oscilloscope

Stability and Triggering Level controls to obtain a stable

display.

9, Now turn the MODE switch to the ALTER, position, Ro-

tate the oscilloscope Stability control fully clockwise to tree

run the sweep. There are still two traces on the crt screen

but the traces are no longer chopped into small bits. For

each sweep cycle one channel is displayed and the other is

turned off. The time-base generator in the oscilloscope

switches the channels at the end of each sweep cycle, during

the retrace interval. To see the alternate traces at a slower

rate decrease the sweep rate to 0.1 sec/cm.

2-2

GENERAL OPERATION

Either of the two identical preamplifier channels can be

used independently by setting the MODE switch to A ONLY

or B ONLY and connecting the signal to be observed to the

appropriate input. The following remarks apply to both

channels.

The signal to be displayed is applied to the appropriate

input connector on the front panel of the Type 82. For best

results, here are some precautions you should observe when

making the connections.

(1). It is often possible to make signal connections to the

Type 82 with short-length unshielded test leads*. This is

particularly true for high-level, low-frequency signals. When

such leads are used, you must also use a ground connection

between the Type 82 or oscilloscope chassis ground and

the chassis of the equipment under test. Position the leads

away from any stray electric or magnetic field source to

avoid obtaining erroneous displays.

(2). In many low-frequency applications, however, unshielded

leads are unsatisfactory for making signal connections be-

cause of unwanted parasitic oscillations and unavoidable

pickup resulting from radiating fields. In such cases use

shielded (coaxial) cables. Be sure that the ground conduc-

tors of the cables are connected to the chassis of both the

oscilloscope and the signal source.

NOTE

Unwanted oscillations may occur when using the

Type 82 at its minimum deflection factor (V/CM

switches at .1 or .01 position). See subsequent

information for causes and cures.

(3) The use of coaxial cables or shielded leads may also

cause oscillations, particularly if the cable length is V5

wavelength or some multiple within the bandwidth of the

Type 82. Oscillations result from the fact that an external

inductance of high Q, shunted by the input capacitance of

the Type 82, is a resonant circuit. This circuit can be acti-

vated by the feedback through the interelectrode capaci-

tance of the input tube. Since the Type 82/Type 580-series

oscilloscope combination is a wide bandwidth system, un-

wanted oscillations that occur within the response of the

system will be amplified and displayed on the crt.

(4) Since any form of external inductance can constitute the

inductive portion of the LC circuit, connecting the device

under test {or generator) directly to the Type 82 connector

may not always solve the oscillation problem. Oscillations

can still occur if a lead length or an inductor in the device
has sufficient Q to again make the input circuit active.

(5) To prevent such unwanted oscillations, methods must be

devised to lower the Q of the inductance. In the case of

applications where unshielded leads are used, the Q can be

lowered by wrapping each lead several times around a fer-

rite toroid core or by adding attenuation through the use of

the other V/CM switch positions. A third method is to con-

*For ease in connecting test leads to the unit, adapters such

as a BNC-to-UHF connector adapter (plugs into BNC jack on the

Type 82 and accepts a banana plug, Tektronix Part No. 103-032)

or a single binding post fitted with a BNC Plug (Tektronix Part

No. 103-033) ore available. These items can be ordered through

your Tektronix Field Office.



nect a resistor of about 100 to 1000 ohms in series with the

lead where it connects to the input connector of the Type 82.

A fourth method is to use the P6008 Probe.

(6) Oscillations that arise from using coaxial (shielded) leads

can be eliminated in a manner similar to that described for

unshielded leads. That is, add a suitable value resisto: in

series with the center conductor of the cable near the input

to the Type 82, use some other setting of the V/CM switch,

or use the P6008 Probe.

(7) In high-frequency applications, it will be necessary to

terminate the coaxial cable with a resistor or an attenuator

presenting a resistance equal to the characteristic impedance

of the cable. This will not only prevent the resonance effects

but also prevent ringing (high-frequency damped oscillations).

(8) It becomes more necessary to terminate the cable piop-

erly as the length of the cable increases. The termination is

generally placed at the oscilloscope end of the cable, al-

though many sources require an additional termination at the

source end of the cable as well.

(9) If you are working with 50-ohm systems, you may need! to

use the vswr versus frequency curve shown in Fig. 2-3. The

curve was obtained using a signal source which was te: mi-

nated into 50 ohms at the input of the Type 82. The te:mi-

nation which was used is a type that has BNC connectors on

Operating Instructions—Type 82

each end (Tektronix part number 011-049). If a 50-ohm 10:1

T attenuator (Tektronix part number 010-314) is connected

between the signal source and the termination, the vswr will

be the same as the vswr of the 10:1 attenuator.

(10) Applies only to units below SN 3000. In fast-rise pulse

application where a step function with a risetime of 10

nanoseconds or less is applied to the Type 82, clean re-

production of the step function can be obtained (limited only

by the risetime of the system) for all except the three highest

positions of the V/CM switches. The three highest positions

are: 5 (.5), 10 {1} and 20 (2). In these positions aberrations

occur on the rising portion and leading corner of the wave-

form.

(11) Applies only to units below SN 3000. If the fast-rise step

function of 10 nanoseconds or less is applied through a Type

P6008 Probe to the input of the Type 82, the aberrations

will still occur because the probe is capable of coupling the

signal to the Type 82 with very little loss in risetime. If it is

important to take full advantage of the faster risetime and

transient response of the Type 82/Type 580-Series oscillo-

scope combination, use the lower positions of the V/CM

switches and external attenuation. For example, Tektronix

BNC 50-ohm attenuators provide proper external attenuation

without sacrificing transient response when used with 50-

ohm systems.

1.8

1.6

VSWR

1.4

1.2 L

|| jie

1.0

1 2 4 6 8 10 20 40 60 80 100

FREQUENCY IN MEGACYCLES PER SECOND

Fig. 2-3. Typical vswr versus frequency curve measured at the Type 82 input connector. The signal source was terminated into 50 ohms
at the connector.
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Operating Instructions—Type 82

(12) As nearly as possible, simulate actual operating condi-

tions in the equipment under test. For example, the equip-

ment should work into a load impedance equal to that which

it will see in actual use.

(13) Consider the loading effect on the equipment under

test due to the input circuit of the Type 82. The input cir-

cuit can be represented by a resistance of 1 megohm

(=:1%) shunted by a capacitance of approximately 15 pico-

farads from dc to about 2 mc. (At frequencies above 2 inc,

the impedance gradually decreases.) If a few feet of un-

terminated shielded cable is used for coupling the signal to

the input circuit of the Type 82, the capacitance added by

the cable might be as much as 80 picofarads. Where such

resistive Gnd capacitive loads adversely affect operation of

the signal source, you might want to use the P6008 Probe

in the manner described next.

Use of Probes

The P6008 Probes, furnished with the Type 82, lessen both

capacitive and resistive circuit loading and, at the same time,

reduce sensitivity 10 times. The 10X attenuation introduced

by each probe extends the calibrated vertical deflection

factor of the Type 82 to 500 volts per centimeter Though

this means that higher amplitude signals can be displayed on

the crt within the graticule area, do not apply signals to the

probe that will exceed the maximum voltage rating of the

probe. (Refer to the P6008 Probe Instruction Manual for the

voltage derating curves.)

In general, do not exceed the 600-volt combined de and

peak ac rating of the probe or of the Type 82. If the Ty pe

82 AC-DC-GND switch is set to AC, consider that the pre-be

will not attenuate the dc component of the signal because ac

coupling is used. Therefore the full de voltage applied to

the probe will also be applied across the input coupling

capacitor of the Type 82. If the dc voltage rating of the

probe is exceeded, the dc input voltage rating of the Ty pe

82 will also be exceeded.

To assure the accuracy of pulse and high-frequency

measurements, first check the probe compensation by using

the subsequent procedure. Then, when using the probe to

make amplitude measurements, be sure to multiply the ob-

served amplitude by 10.

To compensate the P6008 Probe, proceed as follows:

1. Set the Amplitude Calibrator switch on the oscilloscope

for an output of suitable amplitude.

2. Hold the probe body and loosen the locking sleeve sev-

eral turns.

3. Touch the probe tip to the Cal. Out connector on the

oscilloscope.

4, Adjust the oscilloscope controls to display several cycles

of the waveform.

5. Hold the probe base and rotate the probe body to ob-

tain an undistorted presentation of the square waves.

6. Hold the probe body and carefully hand tighten the

locking sleeve.

If the probe changes adjustment while you are tightening

the locking sleeve, continue to tighten the sleeve, as usual,

until it is hand tight. Then, as a fine adjustment, hold the

locking sleeve and probe body with one hand. With the

other hand turn the probe base carefully in a direction that

produces the correct display.

If you use a square-wave source other than the oscillo-

scope calibrator for compensating the probe, do not use a

repetition rate higher than 5 kc. At higher repetition rates,

the waveform amplitude appears to change as the probe is

compensated, and you will not be able to compensate the

probe properly. If the probe remains improperly compen-

sated, frequency response of the system will not be flat and

your measurements will be inaccurate.

In some high-frequency applications or pulse work, the

7.5-pf input capacitance loading of the P6008 Probe may be-

come an important factor to consider in your measurements.

In such situations, you may prefer probe resistive loading to

capacitive loading since parallel resistive loading at some

frequency can be calculated more easily than the effect

caused by capacitive loading. As a solution to the problem,

use a P6034 or a P6035 probe. These probes have an in-

put capacitance of 0.6 pf (within a tolerance of 0.1 pf).

To determine which probe to use, refer to Fig. 2-5. The

graph shows the typical input capacitive reactance and re-

sistance versus frequency curves of the P6034 and P6035

probes as compared to the P6008. For further information

concerning the characteristics of the P6034 and P6035 probes,

Incorrect Correct Incorrect
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Fig. 2-4. The P6008 Probe is adjusted to obtain an undistorted presentation of the calibrator square wave.
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