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SECTION lL 

CHARACTERISTICS 

General Informa 

form, measurements of time between percentages of pulse 

amplitudes, measurement of voltage, and the measurement of 

time difference between similar pulses when used with a dual- 

trace plug-in. The unit provides for automatic amplitude 

and time measurements with 4-digit readout plus unit of 

measure. 

The Type 6R1 is designed for use in the Tektronix Type 

567 Readout Oscilloscope. In conjunction with the in 

series of plug-ins, a wide varlety of measurements can be made. 

Operating Characteristics 

Input 

Internally from horizontal and vertical plug-in units. 

Units of Measure 

Volts: Readout in microvolts, millivolts, and volts. 

Amperes : Readout in microamperes, milliamperes, and amperes. 

Time: Readout in nanoseconds, microseconds, milliseconds, 

and seconds. 

Numerical Range 

Readout from .OOO1 to 9999 

Accuracy of Readout 

The number shown on the readout is accurate to within: 3% + 1 

count. 

Display Time 

Variable from 2/3 second to 6 seconds. 

Preset Limits 

Front-panel controls set lower and upper limits. Front- 

panel lights show whether the number on the readout is between 
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the limits, or outside the limits. 

Start and Stop Timing Switches 

These switches consist of 7 fixed percentages (10% through 

90%), which are accurate to within 1%, an uncalibrated manual 

control, and a Helidial which measures crt divisions from the 

0% Zone and is accurate to within 1%. 

Maximum Sweep Rate 

Non-sampling type plug-ins........+10 usec/div. 

Sampling type plug~ins....++++.+..-not limited. 

External Programming 

The Type 6R1 can be programmed externally from remote or 

automatic sequences. 

Mechanical Specifications 

Construction--Aluminum-alloy chassis. 

Front panel--Photo-etched. 

Net weight--10.2 pounds.
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OPERATING INSTRUCTIONS 

General 

The Type 6R1 Digital Unit is an accurate readout device 

fT T1.. PT he mor, D1 

for time and amplitude measurements. The Type ORL is 

for use with the Tektronix Type 567 Oscilloscope. 

To get the most from your instrument, it is important 

to understand the function of each front-panel control. This. 

section of the manual describes each control and its use in 

the operation of the instrument. As each control is des- 

eribed, note its location on the front panel of the Type 6R1L. 

For the purpose of this procedure, it is important that 

you understand the meaning of the terms "Intensified Zone" 

and "Slope". The following explanations define these terms 

as they apply to the Type 6R1. 

The Type 6R1 produces three intensified zones on the 

display of the Type 567 Oscilloscope. Each zone appears as 

a brightened portion on the trace. 

The first Intensified Zone is the 0% ZONE and appears 

at the start of the trace. This point is fixed on the 

display. The 0% Memory circuit takes a voltage sample at 

this point for use as a reference. 

The second Intensified Zone is the START to STOP zone. 

The length and position of this zone depends on the setting 

of the START and STOP switches. When the MODE switch is in. 

the TIME position, this zone shows the portion of the wave- 

form being measured. The START to STOP Intensified Zone is 

extinguished when the MODE switch is set to a VOLTAGE position. 

The third Intensified Zone is the 100% ZONE. The length 

of this zone is fixed and its position is variable with the 

A or B 100% ZONE SET control. The 100% Memory circuit takes 

a voltage sample at this point. 
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‘The Of and 100% or the START to STOP zones can be turned 

off with the INTENSIFIED ZONES switches. 

The term “Slope” refers to the rising or falling portion 

of a waveform. There are two kinds of slopes: a rising 

slope (positive going) and a falling slope (negative going). 

The SLOPE switches select the slope on which the measurement 

(time) starts and stops. The FIRST-SECOND switch selects 

either the first or second positive-going slope if the +t . 

SLOPE switch is in the + position. If the + SLOPE switch is. 

in the - position, the FIRST-SECOND SLOPE switch will select 

either the first or second negative-going slope on the display. 

To use the SECOND SLOPE position you need at least 2 pulses 

or cycles since the second slope refers to slope on the | 

‘second pulse or cycle, displayed on the oscilloscope (see 

Fig. 2-1). 

FUNCTION OF CONTROLS 

START BLOCK 

The switches and controls in the start block are only 

used for time measurements. They are not used in voltage 

measurements. | 

FIRST-SECOND SLOPE Selects the first or second slope 

on the display at which the measure- 

ment begins. To start on the 

second slope you need at least two 

cycles or pulses displayed on the 

crt. Always keep this switch in 

the FIRST position unless you are 

making a second slope measurement. 

it SLOPE Starts the measurement on the posi- 

tive (+) or negative (-) slope of 

the waveform. To measure on @



TIMING START 

positive-going slope, use the + 

position. For measurement on a 

negative slope, use the - position. 

This switch, in conjunction with a 

similar switch in the STOP portion 

of the instrument, gives a variety 

of combinations. Keep in mind that 

you must set the START to precede 

the STOP, otherwise, the display 

will be meaningless. Detailed use 

of this switch is covered later in 

this section. 

MANUAL: In this position of the 

TIMING START switch, turn the red 

knob control on the front of the 

switch and manually set the start 

point of the measurement. (Be sure 

the SLOPE switches are in FIRST and 

+ positions.) For example, if there 

were two pips on @ waveform and you 

wanted to measure the time between 

them, first use this control to set 

the start of the intensified zone 

at the first pip, then use the 

MANUAL control on the TIMING STOP 

switch to set the end of the inten- 

sified zone at the second pip. The 

readout would give the time between 

pips. 

A TRACE %: This precisely sets the 

percentage point st which the time 
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measurement will start on the A 

channel trace. for example, in a 

risetime measurement, set this 

switch to A TRACK 10% to start, and 

set the TIMING STOP switch to A 

TRACE 90%. The readout would give 

the risetime of the waveform. 

B TRACE %: This starts the measure- 

ment on the B channel trace when 

dualetrace plug-ins are used. Nore 

mally when you start on B TRACE 4%, 

you also stop on B TRACE %. However, 

there are various combinations of A 

TRACE % and B TRACE % which will be 

described later in this section. 

Do not use B TRACE % positions with 

single-channel plug-in units. 

TRACE A-B--START VOLTAGE: In this 

position of the TIMING START switch 

you use the Helidial just below the 

switch. Each major division on the 

Helidial is calibrated to represent 

1 vertical division on the oscillo- 

scope graticule, and will start the 

intensified zone at the point set : 

by the Helidial. For example, with 

the Helidial set at 1, the time 

measurement will start 1 vertical 

division up from the 0% ZONE. The 

A-B refers to A or B channel and is 

set to the channel in use.



+ AND - Switch 

Helidial 

MODE Switch 

B VOLTAGE 

A VOLTAGE 

RESOLUTION Switch 
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set to the polarity of the waveform 

being measured. Only used with the 

TIMING START Switch in A-B TRACE 

position. 

Calibrated to move the intensified 

zone 1 vertical graticule division 

up or down for each major division 

on the Helidial. 

TIME STOP (-) START: Position used 

measurements. for all TIME 

VOLTAGE A-B: Positions used for 

voltage measurements. The A and B 

refer to the appropriate channel of 

the vertical plug-in unit. With 

single-channel plug-in units, always 

use the A position. | 

EXT. PROGRAM: Used when the instru- 

ment is set up to operate on external 

commands . 

Set to the polarity of the waveform 

being measured when the MODE switch 

is on B channel. 

Set to the polarity of the waveform 

being measured when the MODE switch 

is on A channel. 

AVERAGE OF TEN SWEEPS--LO ~ HI: 

Counts ten continuous sweeps, and 

moves the decimal point to indicate 

average. Right-hand digit (units) 

6RL 
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planked in LO, visible in HI. 

ONE SWEEP---L0 - UNSCALED;: Measures 

one sweep of the displayed waveform. 

UNSCALED turns off unit of measure 

indicator (right side Nixie tube). 

Also, the count is direct and does 

not pass through the divide by 1, 

2, 5 circuit. The number on the 

readout must be divided by e2or 5 

when the TIME/DIV. switch is in a 

2 or 5 position. 

Varies the time from one readout 

display to the next. During. this 

period the readout holds the last 

number counted. No further count 

will be made until the display 

period ends. 

CRT DISPLAY SWITCHES 

A 100% ZONE SET 

B 100% ZONE SET 

Sets the 100% zone (intensified) of 

the channel A waveform. 

Sets the 100% zone of the B channel 

waveform. 

INTENSIFIED ZONES SWITCHES 

0% AND 100% 

START TO STOP 

 furns off the intensified portion 

of the waveform in the 0% and 100% 

Z20nes . 

urns off the intensified part of 

the waveform between start and stop. 

6RL



STOP BLOCK 

The switches and controls in the stop block are only 

used for time measurements. They are not used in voltage 

measurements. 

FIRST-SECOND SLOPE 

7 & SLOPE 

TIMING STOP 

Selects the slope on the waveform 

at which the measurement stops. 

For example, the time of one cycle 

is found by setting the TIMING START 

switch to 50% FIRST SLOPE and set- 

ting the TIMING STOP switch to 50% 

SECOND SLOPE. 

Stops the measurement on the posi- 

tive (+) or negative (-) slope of 

the waveforn. 

MANUAL: The red knob control on 

the front of the switch sets the 

STOP point on the displayed wave- 

form. (Be sure the SLOPE switches 

are in FIRST and + positions.) 

A TRACE %: Sets the percentage 

point on the A channel at which the 

measurement will stop. 

B TRACE %: Sets the percentage 

point on the B channel at which the 

measurement will stop. | 

TRACE A-B--STOP VOLTAGE: In this 

position of the TIMING STOP switch, 

use the Helidial just below the 

switch. Each major division on the 

Helidial is calibrated to represent 

6R1 



+ AND - Switch 

 Helidial 

LOWER LIMIT SET - 
READOUT LESS THAN 

MID-ZONE 

UPPER LIMIT SET - 
READOUT GREATER THAN 
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L vertical division on the oscillo- 

scope graticule, and will stop the 

intensified zone at the point set | 

by the Helidial. For example, with 

the Helidial set at 5, the measure- 

ment will stop 3 divisions up or 

down from the 0% zone. 

Set to the polarity of the waveform 

being measured. Only used in the 

TRACE A-B position of the TIMING 

STOP switch. 

Calibrated to move the intensified 

zone 1 vertical graticule division 

for each major division of the Heli- 

dial. 

In go-no-go (accept or reject) type 

measurements, this switch sets the 

lower acceptable limit. If the 

number on the readout (Nixie tubes ) 

is less than the number shown on 

this switch, the lower limit lamp 

will light. This information is 

also present at the external program 

plug for automatic reject mechanisms. 

This light comes on when the number 

on the readout is within the limits 

set by the LOWER LIMIT SET and the 

_ UPPER LIMIT SET switches. 

Sets the upper acceptable limit. 

If the number on the readout is
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greater than the number shown on 

this switch, the upper limit lamp 

will light. This information is 

also present at the external pro- 

gram plug. 

Digital Readout 

Indicator | The numbers (Nixie tubes) are read 

direct. 

Unit of Measure The right-hand Nixie tube gives the 

unit of measure in NS uS, MS, S, pA, 

MA, A, pV, MV, and V. This tube 

will be dark when the RESOLUTION 

switeh is in the UNSCALED (MAX) 

position. 

Decimal Point The decimal point is automatically 

placed in the proper position by 

the TIME/DIV. switch when you meas- 

ure time, or by the MV/DIV. switch 

when you measure voltage, on the 

accompanying plug-in units. No 

interpolation is necessary since 

the reading is always direct. 

MEASUREMENTS WITH THE TYPE 6R1 DIGITAL UNIT 

The following shows how to use the Type 6R1 Digital Unit. 

Four basic measurements are described. Once these basic 

techniques are mastered, you should be able to set up the 

instrument for other measurements. 

In addition to the Type 567 Oscilloscope and two plug-in 

units (3876 and 3177), @ signal source is required. A Tek- 

tronix Type 109, 110, or 111 Pulse Generator or a similar 

type generator, will serve this purpose. 
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Set the front~panel controls as follows: 

START 

SLOPE switches 

TIMING START 

START VOLTAGE 

Helidial 

STOP 

SLOPE switches 

TIMING STOP 

STOP VOLTAGE 

Helidial 

MODE - 

B VOLTAGE 

A VOLTAGE 

RESOLUTION 

DISPLAY TIME 

CRT DISPLAY 

A 100% ZONE SET 

B 100% ZONE SET 

INTENSIFIED ZONES 

0% AND 100% 

START TO STOP 

LOWER LIMIT SET 

UPPER LIMIT SET 

Risetime Measurement 

First and + 

A TRACE 10% 

-f- 

QO 

FIRST and + 

A TRACE 90% 

+ 

QO 

TIME STOP (-) START 

Up | 

Up 

ONE SWEEP LO 

Fully clockwise 

Fully counterclockwise 

Fully counterclockwise 

Up 

Up 

0000 

0000 

Risetime is the time it takes a waveform to rise from 

10% of its amplitude to 90% of its amplitude. For example, 

assume you have a 100 millivolt peak-to-peak pulse. The 

pulse begins at zero and starts to rise. When it reaches 10 

millivolts (10% point) the count starts (microseconds,
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milliseconds, etc.). When the pulse amplitude reaches 90 

millivolts (90% point), the unit stops. The readout indicates 

the risetime of the pulse. | 

To make a risetime measurement proceed as follows (any 

control not mentioned should remain in the position called 

out in the preliminary set up): 

1. Apply the signal to the vertical amplifier plug-in A 

channel and. display a single pulse on the crt. (Adjust the 

delay or trigger on the sweep plug-in so that the start of 

the pulse and the 0% zone coincide. ) 

2. Adjust the A 100% ZONE SET to place the 100% intensified 

zone at the peak of the waveform. Be sure the TIMING START 

switch is set to A TRACE 10% and the TIMING STOP switch to 

A TRACE 90%. 

3. Turn the DISPLAY TIME control to mid-range. Each flicker 

of the readout represents a new count. 

4. Read the risetime directly from the readout. This is 

the risetime of the pulse (see Fig. 2-2). | 

Notice the three intensified zones. First, on the left 

is the 0% zone. Next is the zone between 10% and 90% (start 

to stop zone) which was just measured. Last is the 100% 

zone. You can turn off the 0% and 100% zones by moving the 

INTENSIFIED ZONES 0% AND 100% switch to OFF. This switch is 

located in the center, bottom portion of the front panel. In 

the OFF position, the of and 100% zones will not be intensified. 

-Falltime Measurement 

This is similar to the risetime measurement except that 

this is the time it takes the pulse to fall from 90% of its 

amplitude to 10% of its amplitude. In the case of a positive 

pulse, the measurement is on the first negative slope of the 

pulse. (For a negative pulse, use the first positive slope 



Page 2-12 ORL 

for this measurement.) Return all controls to their preliminary 

position. 

1. Adjust the A 100% ZONE SET control to set the intensified 

100% zone at the peak amplitude of the displayed pulse. 

2. Set the SLOPE switches in the START block to FIRST and -. 

3. Set the TIMING START switch to A TRACE 90%. 

4, Set the SLOPE switches in the STOP block to FIRST and -. 

5. Set the TIMING STOP switch to A TRACE 10%. 

6. Read the falltime on the readout. 

This measurement shows one important thing. Starting 

on the left side of the crt and moving to the right, you 

must always meet the START intensified zone first. In the 

above measurement, moving from left to right on the trace, 

you encounter the 90% zone on the negative slope before you 

reach the 10% zone on the same slope (see Fig. 2-3). 

Voltage Measurement | , 

Using the same pulse as for the risetime measurement, the 

following steps show how to measure the peak amplitude (volt- 

age) of this pulse. 

‘L. Set the MODE switch to VOLTAGE A. 

2. Set the A VOLTAGE switch up. (If the pulse were negative- 

going, this switch would be down. ) 

3. Turn the A 100% ZONE SET control until the intensified 

zone is on the peak of the pulse. (In cases where the pulse 

has overshoot, set the 100% zone on the flattened part of 

the pulse beyond the overshoot. ) 

h. Read the voltage shown on the readout. This is the peak 

amplitude of the pulse. (To include the overshoot, if any, 

move the 100% zone to the peak of the overshoot and note the 

reading. For amplitude of the overshoot only, subtract: the 

first reading from this, the remainder will be the amplitude
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of the overshoot. ) 

Thie measurement shows that voltage readings are taken 

between the 0% and 100% zones. Since you can move the 100% — 

zone to any point, you can measure the amplitude at any point 

on a waveform. This may also suggest a way of checking the 

calibration of the vertical amplifier plug-in. 

Frequency Measurement 

This measurement counts the repetition rate or pulses 

per second. The counter starts at the 50% point on one pulse 

and stops at the 50% point on the following pulse. This 

gives the time of one pulse. The reciprocal of the time, in 

seconds, equals the frequency in pulses per second. ( = = F ). 

Return all, controls to their preliminary position. 

To measure frequency, proceed as follows: 

1. Adjust the horizontal plug-in to display two cycles or. 

pulses. 

2. Adjust the 100% ZONE SET control to place the 100% inten- 

sified zone on the peak of the first pulse. | 

3. Set the MODE switch to TIME STOP (-) START. 

4. Set the TIMING START switch to A TRACE 50%. 

5. Set the SLOPE switch in the STOP block to SECOND. 

6. Set the TIMING STOP switch to A TRACE 50%. 

(- Read the time of one cycle on the readout. Divide 1 by 

the indicated time to get the Frequency in cps or pps. 

Phase or Time-Difference Measurement 

The following steps show how to measure the time differ- 

ence between two similar pulses, one in channel A and the 

other in channel B. You measure the time from the 50% point 

on the channel A pulse to the 50% point on the channel B 

pulse. This is the time difference between channel B and A. 

Return the controls to their preliminary setting. To make a 

6R1L 
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time-difference measurement, proceed as follows: 

1. Set both START and STOP slope switches to FIRST and +. 

2. Set the TIMING START switch to A TRACE 50%. 

3. Set the TIMING STOP switch to B TRACE 50%. 

4. = 6The number shown on the readout is the delay of channel 

B with respect to channel A (see Fig. 2-4). 

In this example you could have had channel A delayed, 

in which case you would start on B TRACE 50% and stop on A 

TRACE 50%. 
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