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WARRANTY 

All Tektronix instruments are warranted 
against defective materials and workman- 
ship for one year, Tektronix transformers, 
manvfactured 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 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 © 1965 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 without permis- 
sion of the copyright owner.
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SECTION I 

CHARACTERISTICS 

Introduction 

The Tektronix Type 3A5 Automatic/Programmable Am- 
plifier is a wideband oscilloscope vertical amplifier piug- 
in unit. Its most distinctive feature is the ability to seek 
and automatically select an appropriate deflection fa:tor 

for a usable display of an input signal. The Type 3A5 
is designed to operate in Tektronix Types 561A, 564, 565 
and 567 oscilloscopes (including rack-mount instruments of 

the same type number), or in the 4-channel Tektronix T/pe 
129 Plug-In Unit Power Supply. It is most often used in 
the Type 564 or 561A Oscilloscope, with a Type 3B5 Auto- 

matic/Programmable Time Base in the horizontal compart- 
ment. 

Front-panel operated modes include SEEK: automutic 
deflection factor seeking; MAN: manually selected deflec- 

tion factor using the MANUAL VOLTS/DIV. switch; «and 
EXT: external programming of the deflection factor «nd 

input coupling by external circuit closures. The SEEK mode 
can also be selected by pressing the SEEK button located 
on the P6030 10 Probe, or by command through the 

PROGRAM CONNECTOR. 

A front-panel illuminated readout indicates the deflec- 

tion factor {correctly scaled with or without the Tektronix 

P6030 10 Probe); the input coupling AC or DC; and un- 
calibrated deflection factor when the VARIABLE control 
is not at its detent CAL position. Display amplitude is 
read from the oscilloscope crt by the operator. 

ELECTRICAL CHARACTERISTICS 

The following characteristics apply over an ambient 
temperature range of 0°C to +50°C, except as otherwise 

stated. These characteristics apply only after an_ instru- 
ment warm-up time of at least 20 minutes. 

TABLE 1-1 

General Characteristics Performance Requirements Supplemental Information 

Deflection Factors IT mV/DIV to 50 V/DIV in 15 calibrated steps 
selectable by MANUAL VOLTS/DIV switch. 

10 mV/DIV to 50 V/DI¥ in 12 calibrated steps 
selectable by automa'ic or external circuits. 

Steps are in 1, 2, 5 sequence. 

Steps are in 1, 2, 5 sequence. 

Both ranges are automatically scaled 10 
to maximum of 0.5kV/DIV when P6030 

10X Probe is installed on INPUT connector. 
Other probes will not scale deflection fac- 
tor. 

Deflection Accuracy +3% of indicated detlection when VARIABLE 

control is at CAL detent position. 

Variable Deflection Factor VARIABLE control reduces display size to be- 
tween 55.5% and 715% of calibrated size 
as it is rotated from CAL to full ccw position. 
As control rotates from CAL position clock- 
wise, display size increases. Full display size 

attenuation ratio as control is rotated through- 
out its range is >2.5:1. 

Readout V/DIV turns off and red UNCAL 

turns on when VARIABLE control is at other 

than CAL. 

Input Resistance and 
Capacitance To Ground 

1MQ +0.75% paralleled by 24 pF -&1 pF. 

Type 3A5 ONLY With P6030 Probe 
(Calculated) 

Capacitance measured at 140 kHz. 

Frequency Response 

(Amplitude Response not more 
than —30% from 50 kHz cali- 

brated deflection.) 

10mV/DIV to 50 V/DIV 

1 mV/DIV to 5mV/DIV 

DC to >15MHz 
<5Hz to >15MHz 
<5Hz to >15MHz 

DC to >14MHz 
<5Hz to >14MHz 
<5Hz to >14MHz 

Response measured at 10 mV/DIV. 

DC coupled. 
AC coupled. 
AC-—TRACE STABILIZED. 

DC to >5 MHz 
<5Hz to >5 MHz 
<30Hz to >5 MHz 

DC to >5MHz 
<5Hz to >5 MHz 
<30Hz to >5MHz 

Response measured at 1 mV/DIV. 

DC coupled. 
AC coupled. 
AC—TRACE STABILIZED. 
AC—TRACE STABILIZED operation is rec- 

ommended. 
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Characteristics—Type 3A5 

TABLE 1-1 (Cont'd) 

General Characteristics Performance Requirements Supplemental Information 

10mV/DIV to 50 V/DIV 
Risetime (Calculated) 23.2 ns 25 ns 

1 mV/DIV to 5mV/DIV 70 ns 70 ns 

10% to 90%. 

Related to sine-wave frequency response 
at 10mV/DIV. 

Transient Response <3% overshoot, rourding, ringing or tilt. | Measured at 10mV/DIV with centered 4 
div fast step display. 

Attenuator Compensation 

ing or tilt. 

<3% peak-to-peak overshoot, rounding, ring- Measured at 20mV/DIV to 50V/DIV us- 

ing 1 kHz 10 ns risetime square wave, 4 div 
display through 24 pF time-constant stand- 
ardizer. 

Position Effect On 

Transient Response 

<+5% overshoot, rounding, ringing or tilt.| While displaying a 400kHz édiv step 
pulse. 

Compression or Expansion +5% compression or expansion of 2 division | Measured with test oscilloscope at crt pins. 

display from crt top te bottom. 

Position Control Range > +6 div AC coupled symmetrical 12 div display 

top and bottom can be positioned past crt 
centerline. 

Maximum Input Voltage 600 volts combined de plus peak ac. 500 volts with P6030. 

Trace Drift With Line 
Voltage Change 

0.5 major div from 105 to 125 volts rms.| At T0mV/DIV and after one minute at 
each voltage. 

Automatic Mode Characteristics 

CRT Displayed Size 

3A5 is operating: 

button is pressed. 

been reached. 

The CRT display size will be reduced so that 
top and bottom are <3.5 div above and 
below the graticule certerline when the SEEK 

1. When the DISPLAY SIZE control is adjust-} A de coupled display peak-to-peak ampli- 

ed for the oscilloscop: in which the Type] tude is dependent upon the 
signal zero dc level, 
polarity, 

amplitude, 
crt electrical center 

and the POSITION control. 

2. The crt display size will not be reduced] An ac coupled display peak-to-peak am- 
once the deflection factor of 50V/DIV has| plitude is dependent upon the 

signal waveshape, 

ert electrical center 
and the POSITION control. 

A typical sine-wave display peak-to-peak 
amplitude (when the display zero dc level 

is at the graticule centerline) will be be- 
tween 2 and 6 DIV. 

Automatic Seeking Time <200 ms. With 100 V, 1 kHz signal. 

Automatic Cycling Time 2 to 4 seconds. When SEEK command is continuous. Slight- 
ly faster in first 5 seconds. 

Respond to Signals: 
Automatic Seeking Circuit Will) DC and 30 Hz sinewaves to 20 MHz. 

30 Hz sinewaves to 20 WHz. 
DC coupled. 
AC coupled. Waveform does not have to 
be sinusoidal above 60Hz. Some signals 
below 60Hz will allow proper operation 

depending upon waveform. 

OPERATING CHARACTERISTICS 

General 

All front panel controls of the Type 3A5 (except the 
POSITION and VARIABLE controls) operate transistor cir- 

cuits and internal magnetic reed switches that perform the 

indicated functions. All functions, including positioniig 
(but not the VARIABLE control), can be performed eitt er 
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manually or programmed externally. The following para- 
graphs describe which functions operate for each mode. 

Manual Mode (No external program connected) 

The Type 3A5 operates as a normal oscilloscope vertical 

amplifier in the manual mode whenever the MAN _ push- 
button is illuminated. The manual mode operates when the 
MAN button is pressed, or whenever the MANUAL VOLTS/ 

@ 



DIV switch setting is changed. An external mode com- 
mand through the PROGRAM connector takes priority cver 

all other modes. 

The operating functions available in manual mode, «ind 
the corresponding readout panel indications are listed in 
Table 1-2. 

TABLE 1-2 

Manual mode functions and readout 

__ Functions | Control Used | Readout 

: Input Coupling | Three position lev- , —_ 

| er switch | 

DC _ DC 

AC | AC 

AC-TRACE 

STABILIZED | LAC 
Deflection Face ' MANUAL VOLTS/ mV 

tor Selection | DIV ] Dv tc 

Vv 

| 0 Div 
“Variable De- | VARIABLE control oy extinguishes 
flection Factor _ Div and red 
Selection UNCAL 

\ turns on 

Deflection Fac- P6030 Probe me-| WITH PROBE from 
tor 10% probe j chanically depres- 19 m™_Y 
scaling ses unlabeled 10 Div 

| scaling switch 
to 

, k Vv 
5 oe 

Display Position- | POSITION control None 
ing | 

Automatic Seeking Mode (No external program con- 
nected) 

Automatic deflection factor selection is obtained by press- 
ing the front panel SEEK pushbutton. Internal circuitry <lis- 
ables the MANUAL VOLTS/DIV switch; the MAN push- 
button lamp goes out; the automatic circuits cycle through 
the reed switch-operated attenuators to a point determired 

by the display amplitude; and the SEEK pushbutton is il- 
luminated. Automatic deflection factor seeking is also «p- 
erated by the P6030 Probe SEEK button whenever the probe 
is connected to the front panel INPUT and REMOTE SEEK 
connectors. 

The Type 3A5 will recycle to seek a new deflection fic- 
tor each 2 to 4 seconds when either SEEK button is held 
closed longer than 5 seconds. The recycle time is slightly 
faster during the first 5 seconds. 

External Mode 

Deflection factor selection can be switched to external 
programming through the Type 3A5 front panel external 
PROGRAM connector. Also, the mode will change to ex- 
ternal when the EXT pushbutton is held depressed. The 
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mode remains external only by permanent command 
through the PROGRAM connector. The Type 3A5 deflec- 
tion factor must be programmed instead of automatically 
selected when operating in the external mode. Deflection 
factor selection is by external circuit closures through the 
external PROGRAM connector. An external mode command 

through the PROGRAM connector has priority over all other 

modes. Functions that can be externally operated are listed 
in Table 1-3. 

TABLE 1-3 

External Operations Through PROGRAM connector 

1. SEEK Mode. 

. EXTernal Mode. 

. Deflection factor, including readout. 

. Input coupling, including readout. 

WITH PROBE 10% scaling, including readout. 

Vertical position (adds to POSITION control). ~A
 

aA
 

RK
 
W
N
 

External operation disconnects the front panel input 
coupling selector switch and the probe 10X scaling switch. 

The oscilloscope —12.2, —100, and +125-volt power sup- 

plies are always available through the external PROGRAM 

connector. See the Operating Instructions for available 
current. 

The external PROGRAM lead voltage and current rat- 

ings required of external programming equipment are given 
at the back of the Operating Instructions section of this 
manual. 

ENVIRONMENTAL CHARACTERISTICS 

Storage 

Temperature— —40°C to +65°C. 

Altitude—to 50,000 feet. 

Operating 

Operating temperature—0°C to +50°C. 

Operating altitude—to 10,000 feet. 

MECHANICAL CHARACTERISTICS 

Dimensions—16'/ inches x 41%, inches x 614, inches. 

Weight—-5 pounds, net. 

Construction—aluminum alloy chassis. 

Finish—anodized and silk screened front panel. 

ACCESSORIES 

Standard Accessories 

Tektronix 

Part No. 

1—P6030 10 Probe with its acces- 

sories. 010-0195-00 

]—37 pin Connector, male, to mate with 

PROGRAM connector. 131-0422-00 

1—Connector cover, fits 131-0422-00. 200-0660-02 

2—Instruction Manuals. 070-0500-00 
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SECTION 2 

OPERATING INSTRUCTIONS 

Introduction 

The Type 3A5 Automatic/Programmable Amplifier plug- 
in unit is an internally or externally controlled vertical «m- 

plifier for Tektronix oscilloscopes Types 561A, 564, 565 

and 567 (including rack-mount instruments of same type 
number). It will also operate in the Type 129 Plug-In Unit 
Power Supply. Vertical deflection factor and other func- 

tions can be controlled from the Type 3A5 front-panel con- 
trols, or through the 37-pin front-panel external PROGRAM 

connector. The Type 263 Programmer can be connected 

directly to the Type 3A5 to remotely operate all its func- 
tions except the VARIABLE VOLTS/DIV control. 

Automatic selection of deflection factor allows the oper- 
ator to obtain meaningful displays more easily and quick- 
ly than is normally possible with hand operated MANUAL 

VOLTS/DIV control. The instrument deflection factor is 

always indicated on an illuminated readout panel. A 1X 
scaling factor is included when the Tektronix P6030 10 
Probe is connected to the INPUT connector. The mode 
of operation is always shown by one of three illuminated 
pushbuttons. 

Connection to the external PROGRAM connector is by a 

mating male 37-pin connector supplied with the instrument, 
or by the Tektronix Type 263 programmer. Detailed ex- 
ternal programming information is supplied at the back of 
this section. Should the user build his own external progrium- 
ming equipment, the oscilloscope —100, —12.2 and +125- 
volt regulated power supplies can provide some current 

through the PROGRAM connector J-20. Table 2-1 lists the 
maximum allowable external currents that can be taken 
through J-20. 

TABLE 2-1 

J-20 Maximum Power Supply Currents 

_ Supply _ Z Pin - Current 7 

+ 125-V 18 20mA 
—100-V 19 — _10mA 7 

—12.2-V ] | 50 mA 

VERTICAL AMPLIFIER OPERATION 

Manual vs Automatic Selection of Deflection 
Factor 

An oscilloscope’s vertical deflection factor is normally 

selected by manual adjustment of the Volts/Div control. 
This provides a useful display for a particular input -ig- 
nal, but any sizable change in signal amplitude is likely 
to require re-adjustment of the Volts/Div control. 

With the Type 3A5 this problem is eliminated by pre-ss- 
ing the front-panel SEEK pushbutton and letting the pl.g- 
in automatically select the correct deflection factor. If us- 
ing the P6030 10 Probe, pressing the probe SEEK button 
will also cause the Type 3A5 to automatically select the 
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correct deflection factor. The deflection factor is auto- 
matically scaled to include the P6030 Probe 10% attenua- 
tion. (Other probes or cables with normal size BNC con- 
nectors will not cause the Type 3A5 to scale the deflection 
factor 10X). 

Function of Front Panel Controls and Connectors 
(without external program connected) 

SEEK When pressed, causes the unit to auto- 
matically select the correct deflection fac- 
tor. Starts cycle at 10mV/DIV. If there 
is no signal, and if crt beam is less than 

+2.1 divisions from graticule centerline, 

the deflection factor remains at 10 mV/ 
DIV. (See discussion of crt display size 
limits in Table 1-1 and in first time opera- 

tion later in this section.) Pressing the 
SEEK button momentarily starts a seek 
cycle that will be completed in less than 

200 ms after the button is pressed. Hold- 
ing the SEEK button depressed will cause 
the seek cycle to repeat at between 2- 
and 4-second intervals after the first five 
seconds. Cycle time is slightly faster dur- 
ing the first five seconds the SEEK button 
is held depressed. 

REMOTE SEEK A _ phone jack for connection of an ex- 
ternally operated SEEK switch. Normally 

used by the P6030 10 Probe SEEK cir- 
cuit. When the probe SEEK button is 
pressed, both the Type 3A5 and the Type 
3B5 seek circuits operate. 

MAN When pressed, causes the deflection factor 

to be controlled by the front-panel MAN- 
UAL VOLTS/DIV switch. 

EXT When held depressed, switches the control 
of all front panel operations (except 
POSITION and VARIABLE volts/div) to the 
external PROGRAM connector. EXT but- 
ton is illuminated when external program 
commands the mode of operation. 

MANUAL 
VOLTS/DIV 

When turned, changes the mode of op- 

eration from SEEK to manual, and sets 

the deflection factor to the value indi- 
cated between the two black lines marked 

on the knob skirt. Operates the Type 3A5 
deflection factor from 1 mV/DIV through 
50 V/DIV. The MANUAL VOLTS/DIV 
switch offers a maximum of 10 gain 
over the minimum automatically selected 
deflection factors, with a decreased band- 

width of de to >5 MHz. 

Permits uncalibrated plus and minus 
changes of each fixed calibrated deflec- 
tion factor. Has at least 2.5:1 range that 
provides continuous overlap of calibrated 

deflection factors. 

VARIABLE 

2-1



Operating Instructions—Type 3A5 

POSITION 

OVERSCAN 
LAMP 

INPUT 
COUPLING 
SWITCH 

INPUT 
CONNECTOR 

PROBE 10 
SCALING 
SWITCH 

DISPLAY SIZE 

CAL 

VAR BAL 

EXTERNAL 
PROGRAM 
CONNECTOR 

2-2 

Permits the display position to be «ad- 

justed. Has at least a 12-division range. 
{Has about 120-division range when MAN- 
UAL VOLTS/DIV switch is at 1, 2, o 5 

mV /DIV.) 

(Not labeled) Neon lamp that is illuminat- 

ed if any part of the display is beyend 
the display size limits, when deflection 
factor is between 10mV/DIV and 50 

V/DIV. The lamp is located just above 
the POSITION control. When deflection 
factor is manually operated to 1, 2 and 
5mV/DIV, the overscan lamp is 1/10 as 

sensitive and turns on only when disp'ay 

is about 45 divisions off screen. 

Three-position lever switch that sets ‘he 
input coupling circuit when the mode of 
operation is either MAN or SEEK. 

DC: Input connector is directly coup-ed 

to the input attenuator circuits. 

AC: Input connector is ac coupled through 
a 0.04 uF capacitor. 

AC—TRACE STABILIZED: Input is ac cou- 

pled through 0.04 wF capacitor and te tal 
vertical amplifier is feedback stabilized. 
Trace drift normal for de operation is 
canceled and display remains at fixed 
level for long periods. 

BNC connector for installing input signal 
cable or P6030 10 Probe. 

(Not labeled) Small gray pushbutton lo- 
cated between the input connector and 
the word INPUT. Special P6030 1(€ x 

Probe BNC connector presses switch in 
when probe is installed. This chanyes 

readout panel deflection factor indi:a- 
tion to agree with the probe 10 atteau- 
ation. 

Screwdriver adjust potentiometer that con- 

trols sensitivity of the automatic deflec- 
tion factor-seeking circuit. 

Screwdriver adjust potentiometer that con- 
trols the vertical amplifier gain so Type 

3A5 deflection factor can be set to agiee 
with the crt deflection factors when chang- 
ing crt or oscilloscope. 

Screwdriver adjust potentiometer for vary- 

ing the vertical amplifier balance so the 
display zero dc level will remain station- 
ary when turning the VARIABLE contiol. 

37-pin female connector that permits 2x- 
ternal programming of (1) Deflection Fuc- 
tor; (2) Readout panel; (3) Input Coupling; 

(4) With Probe, 10 scaling of deflect:on 

factor readout; (5) Changing mode of 

operation from internal to external; ond 

(6) changing mode of operation from 
external to internal SEEK. The oscillosce pe 
—12.2, —100, and 4125-volt regulared 

power supplies are also available through 

the PROGRAM connector. Two leads per- 
mit override of the front-panel POSITION 
control. 

Installing the Type 3A5 Into the Oscilloscope 

CAUTION 

Turn off oscilloscope power while inserting or 

removing plug-in units. 

The Type 3A5 is designed to provide dc to >15 MHz 

information to the oscilloscope crt vertical deflection plates. 
It may be used in either the vertical or the horizontal plug- 
in compartments of the Type 561A or Type 564. It can 
be used in the vertical compartment of the Type 565. The 
Type 3A5 may also be used in the four-channel Type 129 
Plug-In Unit Power Supply. 

Before inserting the plug-in unit, turn the front-panel 
knurled aluminum locking knob counterclockwise so the 
locking dog will clear the lower front panel. Press the unit 
firmly in place for proper interconnection plug mating, then 
turn the knurled locking knob a few turns clockwise until 

it is hand tight. 

To remove the plug-in unit, turn the knurled aluminum 
knob a few turns counterclockwise until the locking dog 
is obviously clear, then pull the unit straight out of the os- 
cilloscope. 

First Time Operation 

The following procedure covers a complete first time 
operation of the Type 3A5 in a Type 561A Oscilloscope. 
Operation in a Type 564 and Type 565 is essentially the 

same except for display storage operation of the Type 
564. 

INSTALLATION 

1. Insert the Type 3A5 into the vertical plug-in compart- 
ment of the oscilloscope. Set the oscilloscope INTENSITY 

control fully counterclockwise. Set the Type 3A5 controls 
as in 2 below, then turn on the oscilloscope power and 

allow two or three minutes warm up. 

2. Set the Type 3A5 front-panel controls as follows: 

POSITION Midrange 

Input Coupling DC 

MANUAL VOLTS/DIV 10 mV 

VARIABLE CAL 

Mode MAN 

3. Set the time-base controls for an automatically trig- 
gered 5ms/div sweep. Set the oscilloscope CALIBRATOR 
control to 50 mVOLTS. 

4. Connect a coax with BNC connectors between the 

CAL OUT connector and the Type 3A5 INPUT connector. 

Turn the oscilloscope INTENSITY control for a display of 
normal brilliance. Set the Type 3A5 POSITION control so 

the display is centered.



SET CAL CONTROL 

5. lf the Type 3A5 was not calibrated in the oscilloscope 
in which it is now operating, it is necessary to adjust the 
CAL control. Vertical deflection accuracies of +3% are 

attained only when the reference signal accuracy is +0.3% 
or better, and the Type 3A5 has been turned on at least 
20 minutes. However, familiarization of the Type 3Aé is 
possible using the oscilloscope CALIBRATOR. With the 
display as already obtained, adjust the CAL control for 
exactly five divisions between peaks of the calibrator :ig- 
nal. Do not include the trace width in the adjustment, lout 
use the top or bottom of the trace when comparing the 
display amplitude to the graticule markings. 

Set DISPLAY SIZE Control 

6. If the Type 3A5 was not calibrated in the oscillosce.pe 
in which is it now operating, it is necessary to adjust the 
DISPLAY SIZE control. 

NOTE 

Operate the Type 3A5 for at least 20 minutes 
before adjusting the DISPLAY SIZE control. 

Remove the signal and obtain a free run trace. Pusi- 
tion the trace above the graticule centerline until the over- 
scan lamp (the small neon lamp located just above ‘he 
POSITION control) turns on. Note the trace position. Posi- 

tion the trace below the graticule centerline until the over- 
scan lamp turns on. Note the trace position. 

The trace should have moved further from graticule ¢:n- 
ter in one direction than in the other before causing ‘he 
overscan lamp to light. Position the trace in the direction of 
the farthest move, and set it exactly 3.5 divisions from gra- 
ticule center. Using a small screwdriver, adjust the DIS- 
PLAY SIZE control so that the overscan lamp blinks period- 
ically. To find the correct DISPLAY SIZE setting, adjust ‘he 
control so that the overscan lamp lights steadily, then back 
it off so the lamp _ blinks. 

Position the trace to the opposite half of the gratici le, 
and note the vertical position at which the overscan la np 
starts blinking. This position must be no closer than 2.1 
divisions from graticule center. This DISPLAY SIZE li nit 
represents maximum allowable error in vertical amplilier 
balance and crt electrical center. Normally, if the CIS- 
PLAY SIZE contro! is adjusted with the trace 3.5 divisions 
from center in one half of the graticule, the overscan la np 
will blink only when the display is 3 or more divisions fr >m 
center in the other half. Fig. 2-1 illustrates the worst-ccise 
limits of DISPLAY SIZE, in a system which has its elecri- 
cal center 0.7 division from graticule center. Since this is 
the maximum allowable deviation in all oscilloscopes with 
which the Type 3A5 may be operated, Fig. 2-1 applies 
to all uses of the Type 3A5. 

SEEK MODE OPERATION 

7. Reconnect the coax from the oscilloscope CALIBRATOR 
to the Type 3A5 INPUT connector. Press the MAN mede 
button and obtain a centered, stable 5-division display. 

Change the CALIBRATOR control to .1 VOLT then pr.ss 
the SEEK button. Increasing the input signal voltage vill 
deflect the top of the display off the crt screen, then as 
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~<B. +3.5 DIV. WHEN DISPLAY 
SIZE CONTROL ADJUSTED. 

LINE FOR OVERSCAN LAMP 
TO BLINK. 

Fig. 2-1. Example of minimum display size when system electrical 

center is +0.7 division from graticule centerline. 

the SEEK button is pressed, the display will again be five 
divisions peak to peak, and the readout will indicate a 
20-mV/DIV deflection factor. 

Position the display top to more than 43.5 divisions 

from the graticule centerline and press the SEEK button. 
The display will drop to two divisions peak to peak with 
an indicated deflection factor of 50 mV/DIV. 

Position the display bottom to more than —3.5 divisions 
from the graticule centerline and press the SEEK button. 
The display will change to a straight line with an indicated 
deflection factor of 50V/DIV. This is true only when the 
Input Coupling is at DC and the signal displayed is posi- 
tive going. 

Change the Input Coupling switch to AC and position 
the trace to the graticule centerline. Press the SEEK button 
and the display will be either almost six or slightly greater 
than two divisions peak to peak, with an indicated de- 
flection factor of either 20mV/DIV or 50mV/DIV. The dis- 
play and deflection factor obtained are determined by the 
DISPLAY SIZE limits as previously adjusted and checked. 

REMOTE SEEK OPERATION 

8. Remove the coax cable from the Type 3A5 INPUT 
connector and install the P6030 10 Probe. Insert the Probe 

small phono plug into the REMOTE SEEK jack located just 

under the INPUT connector. 

Remove the coax from the CALIBRATOR output connector 

and change the CALIBRATOR control to 1 VOLTS. 

Touch the P6030 Probe tip to the CAL OUT centerpin 
and press the probe SEEK button. The display will be the 
same as at the end of step 7 with the same readout, except 
that the readout panel WITH PROBE light will be on. 

MAN MODE OPERATION 

9. With the signal and display as at the end of Step 8, 
change the MANUAL VOLTS/DIV switch to .1 VOLTS. The 
mode will change from SEEK to MAN and the display will 
be slightly greater than one division peak to peak. The 
readout will not agree with the setting of the MANUAL 
VOLTS/DIV switch, but will indicate the true deflection 

factor of 1V/DIV including the 10X attenuation of the 
P6030 probe. 
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Remove the probe tip from the CALIBRATOR output 
connector. 

TRACE STABILIZED OPERATION 

10. Set the input coupling te AC and position the trace 
to the graticule centerline. Touch the probe tip to the CAL 
OUT centerpin. Press the SEEK button and position the dis- 
play so the most negative part is —2 divisions from the 

graticule centerline. Change the input coupling to AC— 

TRACE STABILIZED. The display will momentarily disappear, 
and will then return within <1 division of its previous AC 
coupled position. Rapidly move the POSITION control to 
center the display and note the stabilizing circuit affect 
upon positioning. The display moves with a rather rubbery 
appearance when the POSITION control is moved rapidly. 
This shows the presence of the low-pass filter in the stalili- 
zing circuit. The filter permits only dc and very low fre- 
quency feedback around the vertical amplifier to cancel «ny 
internal drift signals. Therefore, the display will always 
remain on the crt, regardless of how long the equipment 
remains in a set up state before use. 

1-, 2-, AND 5-MILLIVOLT SWITCH POSITIONS 

11. Remove the P6030 Probe. Set the oscilloscope CALI- 
BRATOR control to 20 mVOLTS, the input coupling to At-— 
TRACE STABILIZED and the MANUAL VOLTS/DIV switch 
to 10mV. Connect a coax with BNC connectors between 

the CAL OUT and the Type 3A5 INPUT connectors «ind 
center the display with the POSITION control. 

12. Set the MANUAL VOLTS/DIV switch to 5mV. [he 
display rise and fall will double in amplitude, but the RC 

decay during the flat portion of the calibrator signal will 
fall farther than at 10mV/DIV. See Fig. 2-2. 

The increased rate of fall is because the trace stabilizing 
circuit feedback voltage is now 10 times greater than at 
10mV/DIV with increased low frequency signal attenua- 

tion. 

DC or AC input coupling at 1, 2, or 5mV/DIV will somne- 
times permit the display to drift a little. Thus, make meas- 
urements at 1, 2, or 5 mV/DIV with the input AC—TRACE 

STABILIZED. 

FRONT-PANEL ADJUSTMENTS 

Three front-panel screwdriver adjust controls offer the 
operator the ability to ensure a proper display at all tinies. 

Simple procedures listed below show the value of the three 
controls: (1) DISPLAY SIZE, (2) CAL and (3) VAR BAL. 
Proper operation requires that the VAR BAL control al- 

ways be properly adjusted before adjusting either the [S- 
PLAY SIZE or the CAL control. 

VAR BAL. Turning the front panel VARIABLE control 
may alter the display zero de level if the VAR BAL is rnis- 
adjusted. To adjust the VAR BAL control, use the follow- 
ing procedure. 

1. Remove any signal from the Type 3A5 INPUT con- 
nector. Set the input coupling to DC and the MANUAL 

VOLTS/DIV switch to 10mV. Set the VARIABLE conirol 

to its detent CAL position. Set the POSITION control mid- 
range with the red mark near the word POSITION. Free 
run the time base. 
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a. AC disptay, 10mV/DIV. 

i 
ed bob t 

b. AC-TRACE STABILIZED display, 5mV/DIV. 

Fig. 2-2. Norma! display difference in ac coupled 60-cycle cali- 
brator signal. 

2. If the trace is off screen, turn the VAR BAL control 

until it comes on screen. Turn the VARIABLE control fully 

clockwise and bring the trace near screen center with the 
VAR BAL control. 

3. Turn the VARIABLE control counterclockwise and note 

which direction the trace moves. Return the VARIABLE 

control fully clockwise. Adjust the VAR BAL control so 
the trace moves in the same direction it moved due to 

counterclockwise rotation of the VARIABLE control. Move 

the trace about 1.5 times as far with the VAR BAL con- 

trol as it was moved by full rotation of the VARIABLE 
control. If necessary, use the POSITION control to bring 

the trace back on the screen. 

4. Turn the VARIABLE control counterclockwise and check 

which way the trace moves and how far. Repeat adjust- 
ment of the VAR BAL control following the VARIABLE con- 
trol until the trace does not move when the VARIABLE con- 

trol is turned. 



CAL. The front panel CAL control allows the operator 
to adjust the Type 3A5 overall vertical amplifier gain to 
calibrate the vertical deflection factors. 

Perform the First Time Operation CAL adjust procedure 
whenever there is doubt about the deflection factor cali- 
bration, and always when first placing the plug-in unit into 
an oscilloscope. The accuracy of the Type 3A5 deflection 
factors will be related directly to the accuracy of the sig- 
nal used. In order for the Type 3A5 deflection factors 
to be within the specified +3% limits, the calibrating sig- 
nal must be accurate to within 0.3%. (The Tektronix Stand- 

ard Amplitude Calibrator, Part No. 067-0502-00 meets the 
accuracy requirements.) 

Operating Instructions—Type 3A5 

SIGNAL CONNECTION PRECAUTIONS 

To ensure valid measurements, certain precautions should 

be taken when connecting signals to the Type 3A5 INPUT 
connector. Table 2-2 lists several practical coupling methods, 
their advantages, limitations and other data. Not included 

in Table 2-2 is the Type 3A5 input voltage limit of 600 
volts de plus ac peak. The Type 3A5 input circuit is de- 
signed to withstand such signals for a few moments at 
deflection factor ratings as low as 10mV/DIV. The input 
voltage limit is set by input circuit insulation and the volt- 
age rating of the input ac coupling capacitor. The P6030 
10 Probe has a maximum voltage limit of 500 volts dc 
plus ac peak. 

TABLE 2-2 

Signal Coupling Methods 

Method Advantages Limitations 
Accessories 

Required Source Loading Precautions 

1. Open test leads. Simplicity. Limited frequency 
response. Subject 
to stray pickup that 

limits use of full 
sensitivity. 

BNC to Banana 

Jack adapter {103- 
0033-00) Two test 
leads. 

1 MQ and 24 pF at 
input, plus test 

leads. 

Stray pickup. 

2. Untermined Full sensitivity. Limited frequency Coax cable with 1]MQ and 24 pF High capacitive 

termination. tion. deflection factor). 

coax cable. response. High ca-| BNC connectors. | plus cable capaci- | loading. 

pacitance of cable. tance. 

3. Terminated coax | Full sensitivity, total | Presents R, (typical- | Coax cable with | R, plus 24pF at| Reflection from 24 
cable. Termination] bandwidth. Flat-re- | ly 50Q) loading at| BNC connectors. | 3A5 end of coax | pF at input. Dc 

at 3A5 input. sponse, resistive | end of coax. May | R, termination at {can cause reflec- | and ac loading on 
loading. Long ca-| need blockiny ca-| input. (BNC 502 | tions. test point. Power 
ble with uniform] pacitor to prevent| Termination 011- limit of termina- 
response. dc loading or dam- | 0049-00) tion. 

age to termin.ition. 

4. Same as 3, with] Less reflection from | Sensitivity is re-| BNC coaxial at-| Ro only. De and ac loading 

coax attenuator at} 24pF at termina-| duced (increased | tenuators. on test point. Pow- 
er limit of attenu- 

ator. 

5. Tap into termi- 
nated coax system. 
(BNC Tee: UG- 
274/U at 3A5 in- 
put.) 

Permits signal to 
go to normal load. 
De or ac coupling 
without coaxial at- 
tenuators. 

24 pF load at tap 
point. 

BNC Tee and BNC 

connectors on sig- 

nal cables. 

1 MQ and 24 pF at 
tap point. 

Reflections from 24 

pF input. 

6. 1X Probe. Full sensitivity. Less | Limited frequency | P6011 1X passive | 1 MQ and 52 pF (24 | High capacitance 
capacitance than] response. Vcltage | probe. pF of 3A5 + 28 pF | loading. 
equal length 939 | derating above 0.5 of probe). 
coax. Convenient | kHz. 

small tip. 

7.10, 10MQ Reduced resistive] 10 Defl. factor.| P6030: 10 P6030: 12 pF, 10 Check probe fre- 

probe. 100, 10 | and capacitive] 100 Defl. factor.| P6007: 100 MQ quency compensa- 
MQ probe. 1000 | loading; full band- | 1000 Defl. fuctor. | P6013 and P6015: | P6007: = 2.1 pF, | tion. Use square 
100 MQ probe. width. 1000 X: High | P6013: 12 kV. 1000 10 MQ wave frequency 

voltage measure-; P6015: 40 kV. P6013: 3 pF, 100 less than 5kHz, 
ments. P6030 Re-| Each probe has MQ preferably 1 kHz. 
mote SEEK. P6015] certain CW volt- P6015: = 2.7 pf, 
has +9% adijust- | age limits. 100 MQ 
able attenuation. 
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