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WARRANTY 

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

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

Tektronix repair and replacement-part 
service is geared directly to the fjel'd, there­
fore .all requests for repairs and replace­
mentparts should be directed to 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. 

Copyright © 1964 by Tektronix, Inc., 
Beaverton, Oregon. Printed in the United 
States of America. All rig-hts reserved. 
Contents of this publication may not be re­
produced in any form without permission 
of the copyright owner. 
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SECTION J
 

CHARACTERISTICS
 
'I 

Introduction 

'. '. The Type 9A1 Dual-Trace Amplifier is designed for use 
1,.,(il'

with Tektronix indicator units such as the Type 506 Oscillo­
scope. It contains two identical amplifier channels which can 
be used independently for a single-trace display, or the two 
channels can be electronically switched for a dual-trace 
display. Also, the two channels can be added algebraically 
and the resu Itant waveform displayed on the indicator unit 
crt. 

" 

Frequency Response 

Dc to 23 Mc [not more than 3 db down at 24 Mc) with a 
corresponding typical risetime of 14.5 nanoseconds. 

Deflection Factors 

(1 Ten calibrated steps for each channel; .01, .02, .05, .1, .2, 
.5, 1, 2, 5 and 10 volts/division. Variable control in each 
channel provides uncalibrated deflection factor to at least 
2.5 times VOLTS/DIV setting or a maximum of about 25 
volts/ division in the 10 position. 

Accuracy 

Within ±3% of indicated deflection with VARIABLE In 

the CALIS position. 

Input Characteristics 

t Impedance-1 megohm ±1 %, paralleled by about 47 pI. 

(I 
Coupling-Ac or dc coupled, selected by front-panel 

switch. In the AC position low-frequency response is limited 
to about 2 cps (0.2 cps with lOX attenuator probe). 

Voltage rating-600 volts combined dc and peak ac. 

'\~I"''''
~:: 
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I 

Operating Modes 

Channel 1 only.
 

Channel 2 only.
 

Alternate between channels.
 

Chopped between channels.
 

Added algebraically.
 

Polarity Inversion 

Polarity of Channel 1 can be changed to provide 180 0 

inversion. No polarity inversion of Channel 2. 

Channel Isolation 

5,000:1 or greater at 20 Mc. 

Triggering 

Internal triggering signals for time-base unit are provided 
from both channels or from Channel 1 only, determined by 
front-panel switch. 

Mechanical Features 

Input connectors-BNC jacks.
 

Construction-Aluminum-alloy chassis and panel.
 

Finish-Photo-etched, anodized front panel.
 

Net Weight-5 Ibs.
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SECTION 2 

I 
OPERATING INSTRUCTIONS 
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FUNCTION OF FRONT-PANEL CONTROLS AND 
CONNECTORS 

The function of all cantrols and cannectors except the 
CALlB, MODE, (NV (CH 1) NORM and TRIGGER CH 
ONLY is identical for both channels. 

Input Signal input connector. 

POSITION Controls vertical position of the display. 

VOLTS/DIV Selects vertical deflection factor. (VARI­
ABLE contral must be in CALIB position for 
indicated deflection factar.) 

VARIABLE	 Provides continuausly variable attenuation 
to about 2.5 times setting of VOLTS/DIV 
switch. 

UNCAL	 Light indicates that VARIABLE control is 
not set to CALIB. 

DC BAL	 Screwdriver adjustment to set dc balance 
of the amplifier. 

AC DC GND	 Selects method of coupling signal ta grid 
of input amplifier. 

AC:	 Blocks dc component of applied sig­
nal. 

DC:	 Directly couples the applied signal to 
grid of input stage. 

GND: Grounds grid of input stage (does 
not ground applied signal). 

CALIB	 Screwdriver adjustment to set the basic 
gain of the plug-in unit. 

MODE	 Selects mode of operation. 

CH	 1: Displays Channel 1 signal only. 

CH	 2: Displays Channel 2 signal only. 

ALTER:	 Alternate-trace display of both 
channels, switched at end of each 
sweep. 

CHOP:	 Dual-trace display of both Chan­
nel 1 and 2 signals. Each chan­
nel is displayed for about 4 mico­
seconds at about 125-kc frequency. 

ADDED:	 Displays algebraic sum of Chan­
nel 1 and 2 signals. 

INV (CH 1) Inverts the Channel 1 display when in the 
NORM INV position. 

TRIGGER CH 1	 Selects triggering from Channel 1 signal 
ONLY PULL	 when pulled out. When pushed in, trigger­

ing signal is obtained from composite 
Output Amplifier signal. 

FIRST-TIME OPERATION 

The following steps are intended to acquaint the opera­
tor with the basic overall operation and function of the 
Type 9A 1. More specific operation and basic application 
information is given later in this section. 

1. Insert the Type 9Al into the left (Y-axis) plug-in com­
partment of the indicator unit. Insert a time-base plug-in 
unit such as a Tektronix Type 3B3 into the right (X-axis) 
plug-in compartment. 

2. Set	 the front-panel controls as follows: 

AC	 DC GND DC (both channels) 

VOLTS/DIV .5 (both channels) 

VARIABLE	 CALIB (both channels) 

POSITION Midrange (both channels) 

MODE	 CH 1 

INV	 (CH 1] NORM NORM 

TRIGGER	 Pushed in 

3. Turn on the indicator unit power. If there is any doubt 
as to the operation of the indicator unit or time-base unit, 
see the instruction manuals for these units. 

4. Set the indicator unit calibrator for l-volt output and 
the time base for a sweep rate of 5 milliseconds/division. 

5. Connect the calibrator output to both the Channel 1 
and Channel 2 input connectors. Adjust the time-base trig­
gering controls for a stable display. 

6. Turn the Channel 1 POSITION control to move the 
display above the graticule centerline. 

7. Set the MODE switch to CH 2. A two-division dis­
play similar to the previous display should be seen. Turn 
the Channel 2 POSITION control to move the display below 
the graticule centerline. 

8. Set the MODE switch to ALTER; the Channel 1 and 2 
displays as set up in steps 6 and 7 should be seen. Turn 
the time-base time/division switch to a faster sweep rate. 
Notice that the flicker between traces decreases as the 
sweep rate is increased. Return the time/division switch 
to 5 milliseconds/division. 

9. Set the AC DC GND switch to AC. Notice the slope 
of the flat portion of the 60-cycle calibrator waveform which 
indicates loss of low frequencies due to the coupling capa­
citor. Return the switch to the DC position. 

1O. Turn one of the VARIABLE controls throughout its 
range. The deflection of that channel should decrease by a 
factor of at least 2.5 to 1. Return the VARIABLE to CALIB. 

2-1 I 



Operating Instructions-Type 9A1 

11. Set the MODE switch to CHOPi the display should be 
identical to ALTER but with less flicker between traces. 
Turn the time-base time/division switch to 10 microseconds. 
Notice the switching between channels as shown by the 
segmented trace. Reduce the sweep rate slowly and notice 
that the trace appears solid at about 0.1 milliseconds/divi­
sion. This is the fastest ral'e at which CHOP mode can be 
used for transient signals and still obtain a satisfactory 
display. 

12. Set the time/division switch to 2 microseconds and 
readjust the triggering controls for a stable display. With 
the Crt Cathode Selector switch in the up position, increase 
the intensity slightly and nctice the overshoot on the display. 
This is the between-channel switching transient. Now set 
the Crt Cathode Selector switch to Chopped Blanking. The 
switching transient is removed from the display. Return the 
time/division switch to 5 milliseconds/division. 

13. Set the MODE switch to ADDED. The display should 
be 4 divisions in amplitude. The Channel 1 and 2 signals 
(2 divisions each) are added for this display. Note that 
either POSITION control will move the trace. 

14. Set the INY (CH 1) t'JORM switch to INY. The display 
should be a straight line. Since both displays are two 
divisions in amplitude but of opposite polarity, the algebraic 
sum IS zero. 

15. Set either YOLTS/DIY switch to 1. A square wave 
is again displayed indiCCIting that the algebraic sum of 
Channel 1 and 2 is no longer zero. 

CALIB Adjustment 

Whenever the Type 9Al is inserted into a plug-in com­
partment, check and adjust the gain to compensate for the 
differences between indiCCltor units. Allow about 10 min­
utes warm up before performing this adjustment. 

1. Set both AC DC G~m switches to DC. 

2. Set the MODE switch to CH 1. 

3. Set both YOLTS/DIY switches to .02. 

4. Turn the YARIABLE controls fully clockwise so the 
UNCAL lights are off. 

5. Set the time-base controls for automatic triggering. 

6. Connect the calibrator output to Channel 1 input. 

7. Set the indicator unit calibrator to 100 millivolts. 

8. Set the CALIB control for exactly 5 major divisions 
of deflection. 

9. Set the MODE switch to CH 2. 

10. Connect the calibmtor output to Channel 2 input. 

11. The deflection should be exactly 5 divisions. If in­
correct, refer to the Channel 2 gain adjust procedure in 
Section 5. 

I 
DC BAL Adjustment I 

Check. To check the dc balance of either channel, set 
the AC DC GND switch to GND and the YOLTS/DIY switch 
to .01. Set the time-base controls for automatic triggering. 
Rotate the YARIABLE control throughout its range. If the I 
trace moves vertically, adjust the DC BAL control according 
to the procedure which follows. 

Adjustment. The following procedure can be used to I 
adjust the dc balance of either channel. Set the MODE 
switch to display the desired channel. Allow about 10 min­
utes warm up before performing this adjustment. I1. Set the AC DC GND switch to GI\ID. 

2. Set the YOLTS/DIY switch to .01. 

3. Set the time-base controls for automatic triggering. I 
4. Turn the POSITION control to midrange. 

5. With the YARIABLE control in the CALIB position adjust I
the DC BAL control to bring the trace near graticule center. 

NOTE IBoth DC BAL controls are the dual-range or coarse­

fine type. To use this type of control, turn the con­

trol slightly past the desired point of adjustment
 
(coarse adjust). Then, reverse the direction of
 
rotation and use the fine adjustment (about 30 0
 I 
range) to establish balance. 

6. Adjust the DC BAL control so there is no trace shift 
as the YARIABLE control is rotated throughout its range. IThis may take several readjustments of the DC BAL control. 

Signal Connections I 
In general, lOX attenuator probes offer the best means 

of coupling a signal to the input of the Type 9A1. The lOX 
attenuator probe offers a higher input impedance and allows I
the circuit under test to operate more closely to actual operat­
ing conditions. The signal probes are shielded to prevent 
pickup of any electrostatic or electromagnetic interference. IIn some cases, the signal can be connected to the Type 
9A1 inputs with short, unshielded leads. This is particulary 
true with high-level, low-frequency signals. When such 
leads are used, be sure to establish a common ground be­
tween the Type 9A1 and the equipment under test. At­ I 
tempt to position the leads away from any source of inter­
ference to avoid errors in the display. If interference is 
excessive with unshielded leads, use a coaxial cable or a 
probe. I 

In high-frequency applications requiring maximum over­
all bandwidth, use coaxial cables terminated in their char­
acteristic impedance at the input of the Type 9A1. I 
Loading Effect of the Type 9A1 1As nearly as possible, simulate actual operating con­
ditions in the equipment under test. Otherwise, the equip­
ment under test may not produce a normal signal. The lOX 
attenuator probes mentioned previously offer the least cir- I
 

I
 
2-2 



I 
I cuit loading. Tektronix lOX attenuator probes have an in­

put resistance of 10 megohms with very low shunt capaci­
tance. 

I When the signal is coupled directly to the input of the 
Type 9Al, the input impedance is 1 megohm (+1 %) paral­

I 
leled by about 47 pf. When the signal is coupled to the in­
put of the Type 9A1 through a coaxial cable, the input 
capacitance is greatly increased. Just a few feet of coaxial 
cable can increase the input capacitance to well over 100 pf. 

I Input Coupling 

The Channel 1 and 2 AC DC GND switches allow a 
choice of input coupling. To display both the ac and dc 
components of an applied signal, set the switch to DC. In

I the AC position, only the ac component of the input signal 
is allowed to pass. The GND position connects the input 
grid to ground but does not ground the input signal. 

I The DC position can be used for most applications. How­
ever, if the dc component of the signal is large enough to 

I 
drive the display off the crt viewing area or if the dc com­
ponent is much larger than the ac component, use the AC 
position. 

I 

In the AC position of the switch, the dc component of the 
signal is blocked by a capacitor in the input circuit. The 
low-frequency response in the AC position is about 2 cps, 
3 db down. Therefore, some low-frequency distortion can 
be expected near this frequency limit. Distortion will also 
appear in square waves which have low-frequency com­
ponents. 

The GND position provides a ground reference at the in­

I 
put of the Type 9A 1. The signal applied to the input con­
nector is internally disconnected but not grounded. The 
grid of the input tube is at ground potential, eliminating 
the need to externally ground the input to establish a zero dc 
reference. 

I Internal Triggering 

I 
Single-Trace Displays. In the CH 2 and ADDED positions 

of the MODE switch, push the TRIGGER switch in. When the 
time-base trigger coupling switch is set to dc, the setting 

I 
of the POSITION controls will affect the setting of the trig­
ger level control. Proper triggering can be obtained in the 
CH 1 position of the MODE switch in either TRIGGER switch 
position. However, in the CH 1 ONLY position (TRIGGER 
switch pulled out) the POSITION controls have no affect on 
dc triggering. 

I Dual-Trace Displays. To obtain proper triggering in 
the CHOP mode, pullout the TRIGGER switch. Then, the 
internal trigger signal coupled to the time base does not 
contain the dual-trace chopping signal. It is difficult to get 
a stable display if the TRIGGER switch is pushed in be­
cause of the switching transient. 

I 
In the ALTER mode, the TRIGGER switch can be in either 

position, depending upon the application. When the TRIG­
GER switch is pushed in, the time base will be triggered 
from the signal on each channel. This provides stable dis­
play of two unrelated signals, but does not indicate the time 
relationship between the signals. To display signals show­
ing true time relationship, pull the TRIGGER switch out to 

® 

Operating Instructions-Type 9A1 

trigger from Channell only. If the signals on the two chan­
nels are not time related, the Channel 2 display will not be 
stable. 

In the ALTER mode, dc trigger coupling cannot be used 
if the TRIGGER switch is pushed in. Proper triggering can be 
obtained with the TRIGGER switch pulled out to the CHAN­
NEL 1 ONLY position. 

Dual-Trace Operation 

Chopped Mode. The chopped display is produced by 
electronic switching between channels. To blank out the 
switching transients, set the Crt Cathode Selector switch on 
the rear of the indicator unit to the Chopped Blanking 
position. 

In general, use the CHOP position (chopped-mode opera­
tion) with sweep rates slower than 0.1 millisecond / division. 
At higher sweep rates the chopped switching becomes 
apparent. 

Two signals which are time related can be displayed in 
the chopped mode showing true time relationship. How­
ever, if the signals are not time related, the Channel 2 dis­
play will appear unstable. 

Single-shot, transient or random signals which occur with­
in the time interval determined by the time-base time/ divi­
sion switch (10 times sweep rate) can be compared using 
the chopped mode. To trigger the sweep, the Channel 1 
signal must precede the Channel 2 signal. Since the signals 
show true time relationship, time difference measurements 
can be made. 

Alternate Mode. The ALTER position (alternate-mode 
operation) can be used at any sweep rate. However, for time 
comparison measurements requiring sweep rates below about 
20 milliseconds/division, use the chopped mode for best re­
sults. 

Algebraic Addition 

To display signals using the ADDED mode, observe the 
following precautions: 

Do not exceed the input voltage rating of the amplifier. 

Do not apply signals that will exceed an equivalent of 
20 major divisions of deflection. As an example, with a 
VOLTS/DIV switch setting of 1, the voltage applied to that 
channel should not exceed 20 volts. If this limit is exceeded, 
signal distortion will result. 

Before displaying signals in the ADDED mode, set the 
MODE switch to ALTER or CHOP and position both channel 
signals to the center of the display area. This is also a pre­
caution against display distortion. 

BASIC APPLICATIONS 

The following information describes the procedures and 
techniques for making basic measurements with a Type 9Al 
and an associated Tektronix indicator unit and time base. No 
attempt has been made to describe these applications in 
detail as eacil one mus~ be adapted to the individual require­
ments. Familiarity with the Type 9A1 will enable these 
basic techniques to be applied to a wide variety of uses. 
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Voltage Measuremenl~s-AC 

To measure the voltage level of an ac signal, set the 
AC DC GND switch to AC In this position the dc component 
of the signal will be blocked. However, if the ac signal is 
very low frequency, the DC position should be used to avoid 
distortion of the signal. 

To make a peak-to-peak measurement, use the following 
procedure: 

1. Set the VOLTS/DIV switch to a setting at least l/s of the 
expected voltage. For example, if the voltage will be about 
10 volts in amplitude, set I·he VOLTS/DIV switch to 2 (.2 if 
lOX probe is used). 

2. Apply the signal to ei'iher input connector. 

3. Set the MODE switch to the channel used. 

4. Set the AC DC GND switch to AC 

5. Set the time-base trim3ering controls to obtain a stable 
display. Set the time/division switch to a position that will 
display several cycles of the waveform. 

6. Turn the POSITION control so the lower portion of 
the waveform coincides with one of the graticule lines below 
the centerline. With the time-base Position control, move 
the display so one of the upper peaks lies near the vertical 
centerline (see Fig. 2-1). 

7. Measure the divisions of vertical peak-to-peak deflec­
tion. Make sure the VARIABLE control is in the CALIB posi­
tion. 

a. Multiply the peak-to-peak distance measured in step 
7 by the VOLTS/DIV setting. Also include the attenuation 
factor of the probe, if any. 

... 
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Fig. 2-1. Measuring the peok-to_peak voltage of a waveform.. 

As an example of this method of measurement, assume 
that the peak-to-peak vertical deflection is 4.6 divisions 
(see Fig. 2-1) using a lOX attenuator probe and a VOLTS/ 
DIV setting of .5. 

Using the formula: 

V It 
P kOt sp k 
ea - 0­ ea 

-
vertical 

deflection 
(divisions) 

X 
VOLTS/DIV 

. 
setting 

X 
probe 

attenuation 
factor 

2-4 

Substituting the values given above: 

Volts Peak-to-Peak = 4.6 X .5 X 10 

The peak-to-peak voltage would be 23 volts. 

Voltage Measurements-Instantaneous DC 

To measure the dc level at a given point on a waveform, 
use the following procedure: 

1. Set the VOLTS/DIV switch to a setting at least l/S of 
the expected voltage. For example, if the voltage will be 
about 10 volts in amplitude, set the VOLTS/DIV switch to 2 
[.2 if lOX probe is used). 

2. Connect the signal to either input connector. 

3. Set the MODE switch to the channel used. 

4. Set the AC DC GND switch to GND. 

5. Adjust the triggering controls for automatic triggering. 

6. Align the trace with the bottom line of the graticule or 
other reference line. If the voltage is negative with respect 
to ground, set the INV (CH 1) NORM switch to INV and 
then align the trace with the reference line. Do not move the 
POSITION control after this reference line has been estab­
lished. 

NOTE 

To measure a voltage level with respect to another 
voltage rather than ground, make the following 
changes in the above procedure. Set the AC DC 
GND switch to DC Apply the reference voltage 
to the input and position the trace to the reference 
line. 

7. Set the AC DC GND switch to DC The ground refer­
ence can be checked at any time by switching to the GND 
position. 

a. Set the time-base triggering controls to obtain a stable 
display. Set the time/division switch to a setting that will 
display several cycles of the waveform. 

r-- (al
Vertical
 
Distance
 IbJ 

l.-~ ___1 ­
\ 

Reference line 

Fig. 2-2. Measuring instantaneous dc voltage with respect to a 
reference. 

I
 
I
 
I
 

I
 

I
 
I
 
I
 

.'1" 

I 
I 
I 
I 
I 
1 
I ,
 



I Operating Instructions-Type 9A1 

I 9. Measure the distance in divisions between the ground 4. To determine the peak-to-peak amplitude of a signal 
reference line established in step 6 and the point on the compared to a reference, disconnect the reference and 
waveform to be measured. For example, in Fig. 2-2 the 
measurement is made between points (aj and (b).

I 10. Establish the polarity of the signal. If the waveform 

I 
is above the reference line with the INV (CH 1) NORM 
switch set to NORM, the voltage is positive. If the INV (CH 
1) NORM switch is set to INV, the voltage is negative. 

I 
11. Multiply the distance measured in step 9 (include 

polarity) by the VOLTS/DIV setting. Include the attenuation 
factor of the probe, if any. 

As an example of this method of measurement, assume 

I 
that the vertical distance is 4.6 divisions (see Fig. 2-2), INV 
(CH 1) NORM switch set to INV, using a lOX attenuator 
probe and a VOLTS/DIV setting of 2. 

Using the formula: 

I 
Instantaneous
 

Voltage
 

vertical probe
X I't X VOLTS/DIVdistance X attenuation 

I 
po an y setting

[divisions] factor 

Substituting the values given above: 

Instantaneous Voltage = 4.6 X -1 X 2 X 10 

The instantaneous voltage would be -92 volts. 

I Voltage Comparison Measurements 

I 
In some applications it may be necessary to establish a set 

of deflection factors other than those indicated by the 
VOLTS/DIV switch. This is useful for comparing signals 
which are exact multiples of a reference voltage amplitude. 
To establish a set of deflection factors based upon some 
specific reference amplitude, proceed as follows: 

I 1. Apply a reference signal of known amplitude to the 
Channel 1 input connector and adjust the size of the dis­

I 
play for an exact number of graticule divisions using the 
Channell VOLTS/DIV switch and VARIABLE control. Do not 
move the VARIABLE control after obtaining the desired de­
flection. 

I 
2. Divide the amplitude of the reference signal (volts) 

by the product of the deflection in divisions (established in 
step 1) and the VOLTS/DIV switch setting. This is the Deflec­
tion Conversion Factor. 

I 
geflecti?n _ reference signal amplitude (volts) 

°Fnvetrslon - deflection [divisions) X VOLTS/DIV setting 
ac or 

I 
3. To calculate the Adjusted Deflection Factor at any 

setting of the Channel 1 VOLTS/DIV switch, multiply the 
VOLTS/DIV switch setting by the Deflection Conversion Fac­
tor obtained in step 2. 

Adjusted
Deflection ­

Factor 

This adjusted 
1 and is correct 

VOLTS/DIV X Deflection Conversion
 

setting Factor
 

Deflection Factor applies only to Channel 

I only if the VARIABLE control is not moved 
from the position set in step 1. 

I ® 

apply the signal to Channell. 

5. Set the Channell VOLTS/DIV switch to a setting that 
will provide sufficient deflection to make the measurement. 
Do not readjust the VARIABLE control. 

6. Measure the vertical deflection in divisions and deter­
mine the amplitude by the following formula: 

Adjusted d fl t'Signal . e ec Ion 
= Deflection X (d'" )Amplitude Factor IVlslons 

As an example of this method of measurement, assume a 
reference signal amplitude of 30 volts, a VOLTS/DIV setting 
of 5 and a deflection of 4 divisions. Substituting these 
values in the Deflection Conversion Factor formula (step 2): 

Deflection 30
Conversion = 1.5

4 X 5 Factor 

Then, with a VOLTS/DIV switch setting of 10 the Adjusted 
Deflection Factor (step 3) would be: 

Adjusted
 
Deflection = 10 X 1.5 = 15 volts/division
 

Factor
 

To determine the peak-to-peak amplitude of an applied 
signal which produces a vertical deflection of 4.5 divisions 
use the Signal Amplitude formula (step 6): 

Signal 
I't d = 15 X 4.5 = 67.5 volts Amp I u e 

Time-Difference Measurements 

The calibrated sweep rate of the time base and the dual­
trace feature of the Type 9A1 allow measurement of time 
difference between two events. To measure time difference, 
use the following procedure: 

1. Set the AC DC GND switches to the same position, 
depending on the type of coupling desired. 

2. Set the INV (CH 1) NORM switch to NORM. 

3. Set the MODE switch to either CHOP or ALTER. In 
general, the CHOP position is more suitable for low-fre­
quency signals and the ALTER position is more suitable for 
high-frequency signals. For more information on determin­
ing the mode, see "Dual-Trace Operation" and "Internal 
Triggering" in this section. 

4. Pull the TRIGGER switch out to provide triggering 
from the Channel 1 signal only. 

5. Set the VOLTS/DIV switches so the voltages applied 
to the input connectors will provide suitable deflection on 
the crt. 

6. Apply the reference signal to Channel 1 ond the com­
parision signal to Channel 2. Use coaxial cables or probes 
which have equal time delay. 

7. Set the triggering controls for a stable display. 

8. Set the time/division switch for a sweep rote which 
shows a two to three division spacing between the two sig­
nals. 

I 
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9. Adjust the POSITION control to center each display (or 
the points on the display between which the measurement 
is being made) in relation to the graticule horizontal center­
line. 

10. Measure the exact horizontal distance between the 
reference waveform and the Channel 2 waveform [see Fig. 
2-3). 

11. Multiply the measured distance by the setting of the 
time/division switch to obl"ain the apparent time interval. 
The actual time interval is determined by dividing this value 
by the sweep magnification, if sweep magnification is used. 

50% ....... 
Amplitude 

Level 

Channel I ': Reference) 

'\ 
Channel 2-

I 

I 

! 

: 

~ -~ 

\ 
'­

I 
1 

I 
I 
1 
1 I 

--.1 Horizontall~

I Di!;tancel 

Fig. 2-3. Measuring time delay between pulses. 

For example, assume that the time/division switch is 
set to 5 microseconds, the :5 X magnifier is on and the hori­
zontal distance between waveforms is 2.7 divisions (see 
Fig. 2-3). 

Using the formula: 

Time Delay = 

TIME/DIV setting X horizontal distance (divisions) 

sweep magnification 

Substituting the values given above: 

. I 5 X 2.7
Time De ay = --5­

The time delay would be 2.7 micoseconds. 

Phase Measurements 

Phase comparison between two signals of the same fre­
quency can be made using the dual-trace feature of the Type 
9A1. To make the comparlsion, proceed as follows: 

1. Follow the procedure given in the first seven steps 
under "Time-Difference Measurements". 

2. Set the time/division control for a sweep rate which 
displays less than 1 cycle of the waveform. 

3. Adiust the VARIABLE control so the displays are equal 
and about six divisions in height. Reset the VOLTS/DIV 
switches, if necessary, to obtain equal amplitude displays. 

I 
/ ? \. 1\ 

/ / \ \ 
I / 1\ \ /. 

\ \ /I /
I V f\ f\ V V 
/ \ V ./ 

1 
I 
1 

Channel I Channel 2 
(Reference) flagging) 

Horiz.----'" 1...­ I 
Distance 1 1 11-9 Division 136001 __••~1 

1 

I 
I 
I 
I 
I 
I 

Fig. 2-4. Measuring phase shift. I 
4. Move the waveforms to the center of the graticule 

with the POSITION controls. I5. Turn the Variable time/division control counterclock­
wise until 1 cycle of the reference signal (Channel 1 signal) 
occupies exactly 9 divisions horizontally. Each division of 
the graticule represents 40 0 of the cycle (360 0 

-;- 9 divi­
sions = 40 0 /division, see Fig. 2-4). I 

6. Measure the horizontal distance between correspond­
ing points on the waveforms. Note whether the Channel 2 
waveform ;s leading or lagging the reference waveform on I 
Channell. 

7. Multiply the measured distance (in divisions) by 40 0 

to obtain the exact amount of phase difference. I 
For example, with a horizontal distance of 1.1 divisions 

as shown in Fig. 2-4, the phase difference would be: IPhase difference = 1.1 X 40° = 44 0 

I 
I 
I 
I 
1 

Channel 2 

I 
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1 H • 1 
~ OrlZ. ~I 
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\. V V V I ­

.-/ >-­
./'

/ 

-~ 
/ /~ 

V i-""" 1 .......-- II 
1 

Channel 
( 

Fig. 2-5. Accurate phase measurement with sweep rate increased 
5 times. I
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IMPORTANT: 

Circuit voltages measured with 20,000 Q/volt VOM. All readings in 
VOLTS. 

Voltage measurements are not absolute and may vary from unit to unit. 
For these measurements, a 30" flexible plug-in extension cable (012'­
066) was used to operate the Type 9A1 outside of the indicator unit 
plug-in compartment. 

The time-base unit used with the Type 9A 1 was set for automatic trig­
gering at a 1 millisecond/division sweep rate. 

VOI.TAGE READINGS were obtained under the following conditions (con­
trol settings apply to both channels): 
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I MANUAL CHANGE INFORMATION 

I 
At Tektronix, we continually strive to keep up with 

latest electronic developments by adding circuit and 
component improvements to our instruments as soon 
as they are developed and tested. 

Sometimes, due to printing and shipping require­

I ments, we can't get these changes immediately into 
printed manuals. Hence, your monual may contain new 
change information on following pages. If it does not, 
your manual is correct as printed.

I 
I 
I 
I 
I 
I II 

~ 

I
 
I
 

I
 
I
 



I 
TYPE 3Al -- TENI'. siN 7720
 

I TYPE 3AlS '-- TENT. siN 640
 

I 
TYPE 3A6 -- TENT. siN 250
 

TYPE 9Al -- TENT. siN 170
 

I SCHEMATIC CORRECTIONS 

SW110 and SW210,

II 
CHAIDE TO: 

I 
I 
I 
I 

0I 
CI14 
C214II 0 

-- 0 

I 0 

I o 

o 

I SAl - ~A'S- 3A~-9A' PART. SW. CKT 

I 
I 
I 
I 
I M8687/1064 



TYPE 3A1S -- TENT. SiN 640
 

TYPE 9Al -- TENT. SiN 270
 

CHAIDE TO: 

Rl46 315-390 
R148 315-121 

R246 315-390 
R248 315-121 

R363 323-110 

R373 311-003 

SWllO 260-607 

SW210 260-607 

I 
I 

PARTS LIST CORRECTIONS I 

39 n 
120 n 
39 n 
120 n 
137 n 
100 n 

*262-695 

*262-695 

1/4 w 

1/4 w 

1/4 w 

1/4 w 

1/2 w 

2 w 

Rotary 

Rotary 

Var 

5'" 

5'" 
5% 

5% 

1'" 
CALIB 

CH 1 VOLTS/DTV 

CH 2 VOLTS/DTV 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I­
I 
I 
I 
I 
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M8753/1164 I 




