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Fig. 1-1. Type 585A Oscilloscope.
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Type 585A

SECTION 1
CHARACTERISTICS

Introduction

The Type 585A Oscilloscope is a laboratory instrument
designed to operate with the 80 series Plug-ln Units. The
Type 81 or Type 81A Adapter equips the oscilloscope to
accept any Tektronix Letter or 1 Series Plug-In Units.

The instrument will perform to specifications in a labora-
tory environment with an ambient temperature range
between 0° C and 50° C except as indicated. Warm-up
time for rated accuracies at +25° C #5° C is 20 minutes.
Adequate ventilation must be maintained and a minimum of
two inches clearance around the instrument is recommended.

VERTICAL DEFLECTION SYSTEM

Characteristics

Performance Requirement

Supplemental Information

Frequency Response
(Bandwidth)

DC to >80MHz (at —3dB point) displays at
100 mV/cm.

Equivalent to a risetime of 4.4 ns. Oscilloscope
used with the Type 82 or 86 Plug-In Unit.

DC to >75MHz (at —3dB point) displays at
10 mV/cm. .

Equivalent to a risetime of 4.7 ns. Oscilloscope
used with the Type 82 or 86 Plug-In Unit.

Deflection Factor

0.1 V/cm

HORIZONTAL DEFLECTION SYSTEM

Sweep Rates
Time Base A

Accuracy within +=3% of the indicated rate for
all calibrated front panel positions.

Sweep range from .05 us/cm to 2s/cm in 24 cali-
brated steps.

Variable Range

An uncalibrated control (VARIABLE) provides con-
tinuously variable sweep rates from .05 us/cm to
approximately 5s/cm.

Time Base B Accuracy within ==3% of the indicated rate.| Sweep range from 2 us/cm to 1s/cm in 24 cali-
brated steps with 1-2-5 sequence.

Length A front panel control which will vary the sweep
length from about 4cm to 10 cm.

5X Magnifier Accuracy is within +29% of the sweep rate| Expands the center 2cm portion of the normal

accuracy. display to 10 cm.
TRIGGERING
Time Base A

Source Line; Internal (from trigger pickoff circuit in the
vertical amplifier); and External.

Coupling Internal—AC, AC Low Frequency Reject and High
Freq Sync
External—AC, DC and High Freq Sync.

Slope Trigger on positive or negative going slope of
the trigger signal.

Level Adjusts to permit triggering at any selected level

on either the rising or falling portion of the wave-
form and up to =10V (external) in amplitude.

Time Base B

Source

Line; Internal; External.

Coupling

Internal—AC and AC Low Frequency Reject.
External—AC and DC.

Slope and Level

Same as Time Base A except triggering level
range is up to 7.5V [external] in amplitude.

©3
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Characteristics—Type 585A

INTERNAL TRIGGERING
CHARACTERISTICS AND
FREQUENCY RESPONSE

FREQUENCY RESPONSE IN DB

FREQUENCY IN MEGAHERTZ

Minimum Triggering Requirements
See Fig. 1-2 3
INTERNAL EXTERNAL
FRE- AC HF | AC/

QUENCY | AC |LF REJ|SYNC| DC HF SYNC
15Hz to 4 mm —_ — |03V — z

15 kHz o
15kHz to [4mm| 4mm | — |03V — G 2

5 MHz &
5MHz to |4mm | 4mm | 4mm| 03V | 02V P to P °

10 MHz o
TOMHz to | 1cm lem | 4mm |05V [ 02V Pto P ﬁ

50 MHz g,
50MHz to |2cm | 2em | 4mm |15V | 02V P to P B

100 MHz ]
100MHz to |[3cm | 3cm | 4mm |20V | 02V P to P

150 MHz
150MHz to | — — 4dmm| — [02VPtoP

250 MHz 0

10
TRIGGER REQUIREMENTS
for Time Base B
INTERNAL EXTERNAL

FREQUENCY AC AC LF REJ AC/DC
15Hz to 15kHz | 4mm — 05V PtoP
15kHz to TMHz | 4mm 4 mm 05VPtoP
1 MHz to 5MHz | 2cem 2cm 15V PtoP

VARIABLE TIME DELAY

Fig. 1-2. Triggering Characteristics of the 585A.

Characteristic

Performance Requirement

Supplemental Information

Delay Time

Accuracy is within =1% of Time Base B sweep
rate accuracy.

Sweep delay continuously variable from 1 us to
10s.

Multiplier Incremental
Linearity

Incremental delay accuracy is within 0.2% of total
range.

EXTERNAL HORIZONTAL AMPLIFIER

Frequency Response

DC to 350 kHz or more, at maximum gain (at
—3dB point).

Input Characteristics

Approximately 1 MQ paralleled by 47 pF.

Deflection Factor

X1

0.2V/cm maximum (VARIABLE 1-10 control fully
clockwise)

X10

2.0 V/em maximum

VARIABLE 1-10 control provides variable attenua-
tion of the input signal from 0.2V/cm to over
15V/cm.

AMPLITUDE CALIBRATOR

Voltage Output

Peak to peak amplitude accuracy is within #=39%
of indicated front panel setting when working
into an impedance of 1 MQ or higher.

Frequency 1 kHz =£25%, positive-going square wave with
zero-volt baseline.
Risetime Equal to or less than 2 us into 15 pF.
FRONT PANEL OUTPUT SIGNALS
SAWTOOTH A 140V 20V increasing to approximately 180V =20V at the faster sweep rates and
having the same time duration as the A sweep. Recommended load >100 kQ.
1-2 ©
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Characteristics—Type 585A

+ GATE A and Within the range of 20 to 40 volts. Positive-going gate pulse with the baseline at zero
+ GATE B volts. Time coincident with the respective sweep. Recommended load >5kQ.
DLY'D TRIG A positive-going pulse of approximately 5V =+2V into a load >10kQ. Pulse occurs at

the end of the delay period.

EXTERNAL SIGNAL CONNECTORS
Z Axis Modulation

CRT CATHODE

An applied 20 volt peak-to-peak signal from 1.0 kHz to 1 MHz will produce noticeable
modulation. Positive portion of the signal blanks CRT beam.

CATHODE-RAY TUBE

Type

T5810-31; P1, P2, P7 and P11 phosphors optional. Other phosphors available on special
order.

Accelerating Potential

10 kV.

Usable Viewing Area

4 cm _high by 10 cm wide.

Graticule

Internal, adjustable edge lighting. 4 X 10 cm with vertical and horizontal 1-cm divisions
with 2-mm markings on the centerlines.

POWER SUPPLY REQUIREMENTS AND FEATURES

Nominal Line Voltage

107, 117, 127, 214, 234, and 254 VAC

Line Voltage Range

105 to 125 volts for nominal line voltage of 117 volts. Proportional limits for other nomi-
nal line voltages.

Line Voltage Frequency

50 to 60 Hz.

Input Power (Maximum)

890 volts amperes, 710 watts.

Thermal Protection

Automatic resetting thermal cutout which interrupts instrument power if internal tempera-
ture exceeds a safe operating level.

MECHANICAL FEATURES

Construction

Aluminum alloy chassis. Anodized front panel. Blue vinyl painted cabinet.

Overall Dimensions

13 inches wide, 24 inches long and 17 inches high.

Standard accessories supplied with the instrument will be

ACCESSORIES

For optional accessories see Tektronix, Inc. catalog.

found on the last pull-out page at the back of the manual.
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Type 585A

SECTION 2
OPERATING INSTRUCTIONS

Introduction

The Type 585A is a high speed laboratory oscilloscope.
Risetime and bandwidth characteristics depend on the plug-
in unit and probe used with the oscilloscope. With the Type
82 and 86 Plug-In Unit the bandwidth at 0.1 V/ecm is 85
MHz or greater with an equivalent risetime of 4.1 ns or less.
See Characteristics section.

Type 81 or Type 81A Adapter equips the oscilloscope to

FUNCTIONS OF CONTROLS
AND CONNECTORS

Time Base Controls

NOTE

The Time Base A and Time Base B controls serve
similar functions with the exception of the LENGTH
control.

accept any Tekironix Letter Series or 1 Plug-In Unit. Applica- TRIGGERING  Selects the amplitude point on the trigger-
tions include many general purpose laboratory measurements. LEVEL ing signal where sweep-triggering occurs.
This section describes the function of the front panel con- STABILITY Can be adjusted fo an optimum triggering

trols and connectors, power requirements with power trans-
former wiring diagram for a range of primary input voltages
and fan connections for either 110-124 or 220-248 volt opera-
tion. The section then describes some oscilloscope basic
measurement applications.

point or the control can be set to PRESET
position to eliminate further adjustments.
This position provides adequate triggering
stability for most applications.

TRIGGER Selects either the rising (4) or falling (—)
POWER CONNECTIONS SLOPE portion of the trigger signal and up to

Unless otherwise indicated, the Type 585A is shipped with

+10V (external) in amplitude.

the power transformer and fan wired for 117-volt AC input. TRIGGERING Selects either internal, external or line sig-
A connection diagram on the side of the transformer and SOURCE nal, for trigger.

Fig. 2-1, show alternative connections for other input voltages
to the power transformer. When the transformer is changed
from 108-124 volts to a 216-248 volts connection, the fan
wiring must be changed. Fig. 2-2 shows the fan connections
for each voltage range.

INT HF SYNC: Provides stable triggering of
displays from 5MHz to 250 MHz with a
fraction of a centimeter of display ampli-
tude.
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Fig. 2-1. The power transformer has two extra windings permitting nominal
to 60 cycle operation.
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Operating Instructions—Type 585A

EXT

AC LF REJ: Operates above approximately
17kHz to prevent low-frequency signal
components, such as 60Hz hum, from
interfering with stable triggering.

AC: Blocks DC component in the triggering
signal so triggering occurs only on the
changing portion of the signal. For normal
trigger requirements to 150 MHz.

AC: Same as AC coupling in INT sector.
DC: Provides triggering on signals below
about 30 Hz.

HF SYNC: Same as coupling in the INT
sector of the SOURCE switch.

White with green stripe

Fan leads lead

White with black stripe

Yellow with brown stripes

For 220 to 248 volt
operation, move fan

110-124 volt operation

Fig. 2-2. Fan connections for 110 to 248 volts.

TIME/CM

VARIABLE (Time

Base A)

TIME/CM or
DELAY
TIME (Time
Base B)

LENGTH (Time
Base B)

2-2

Selects the time-base sweep rate.

Provides a continuously variable and un-
calibrated sweep rate adjustment which
will slow the sweep rate to at least 2.5
times the setting of the TIME/CM switch.
An UNCALIBRATED lamp lights when the
VARIABLE control is not in the CAL posi-
tion.

Selects the B Time-Base sweep rate.

Varies the sweep length from 4 to 10 cm.

HORIZONTAL
DISPLAY

B

Selects sweep mode of operation as fol-
lows:

Time Base B is displayed.

B INTENSIFIED One of the delayed functions. In this

BY ‘A’

‘A" DLY'D BY

B

A

‘A’ SINGLE
SWEEP

EXT, X10 and
X1

READY LIGHT

5X MAGNIFIER

DELAY TIME
MULTIPLIER
1-10

AMPLITUDE
CALIBRATOR

POWER

INTENSITY
FOCUS

TRACE
ROTATION

SCALE ILLUM

TRIGGER INPUT

(Time Base
A and B)

HORIZ INPUT

position a portion of Time Base B is intensi-
fied during the interval of Time Base A
(delayed sweep) operation.

Another delay sweep function. In this posi-
tion Time Base A is triggered at the end
of each delay period, as determined by
the B TIME/CM OR DELAY TIME switch
setting and the DELAY TIME MULTIPLIER
1-10 dial reading.

Time Base A is displayed.

Time Base A will not run until armed by
the RESET button and then triggered.

Connects an external signal to the hori-
zontal deflection system. Sensitivity is con-
tinuously variable with the VARIABLE 1-10
control from approximately .15V/cm to
15V/em.

Indicates Time Base A is ready for trigger
signal after being reset.

Expands the center 2 cm of the display to
10 cm when turned to ON position.

Delays the Time Base B trigger signal to
Time Base A and the DLY'D TRIG connec-
tor from 0 to 10 times the time indicated
by the Time Base B TIME/CM OR DELAY
TIME selector switch.

Selects the peak-to-peak voltage available
at the CAL OUT connector.

Toggle switch for applying or removing
power to the instrument.

Controls writing gun beam current.

Used in conjunction with the INTENSITY
and ASTIGMATISM controls to obtain a
well-defined display.

Permits horizontal alignment of the trace
to the horizontal lines of the graticule.

Varies illumination of the grid lines of the
graticule.

Connector for applying an external trigger
signal to the time base when the respective
TRIGGERING SOURCE switch is set to the
EXT position.

Connector to apply external horizontal
signal when the HORIZONTAL DISPLAY
switch is set to either X1 or X10 EXT

position.
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Operating Instructions—Type 585A
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Fig. 2-3. Functions of the front panel controls.
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LEVEL

Positive

TRIGGERING
LEVEL
+

1
Il/:
Iy 1

Fig. 2-4. Effects of the TRIGGERING LEVEL and TRIGGER SLOPE controls.
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DLY'D TRIG Supplies a positive-going trigger output of
about 5 volts at the end of the delay
period as set by the TIME/CM OR DELAY
TIME switch and the DELAY TIME MULTI-

PLIER 1-10 dial.

Supplies an approximate 20-volt square-
wave output pulse when Time Base B is
operating. Pulse duration is same as the
B sweep length.

+GATE B

Same as +GATE B except that it applies
to Time Base A.

+GATE A

SAWTOOTH A  The sweep ramp voltage of Time Base A.
Peak amplitude is about +150 volts.

CRT CATHODE Connector allows Z-axis modulation of the
CRT cathode (AC coupled). A grounding
strap is provided for normal operation.

OSCILLOSCOPE OPERATION

Preparation for Use

Insert the desired plug-in unit into the plug-in compartment
of the Type 585A Oscilloscope. Tighten the locking control
to hold the unit securely in place and turn the oscilloscope
INTENSITY control fully counterclockwise.

NOTE

When using the Type 81 or Type 81A Plug-In
Adapter, insert it into the Type 585A plug-in com-
partment with a letter series plug-in unit. This
permits the thumb tightening screw of the letter
series plug-in to secure the Type 81 or Type 81A in
place. It is permissible to operate the Type 585A
Oscilloscope with the Type 81 or Type 81A Plug-In
Adapter in place and a letter series plug-in not
installed.

Set the front panel controls of the Type 585A as follows:
CRT Controls

INTENSITY Fully counterclockwise
FOCUS Midrange
ASTIGMATISM Midrange
SCALE ILLUM As Desired
HORIZONTAL DISPLAY A
5X MAGNIFIER OFF
TIME BASE A and B
TIME/CM 1 mSEC
VARIABLE CALIBRATED
TRIGGERING SOURCE INT AC
TRIGGER SLOPE -+
STABILITY PRESET
TRIGGERING LEVEL Midrange (0)
DELAY TIME MULTIPLIER 1.0
1-10
AMPLITUDE CALIBRATOR 1 VOLT
HORIZONTAL POSITION Midrange

and VERNIER

©z

Operating Instructions—Type 585A

Vertical Plug-In Unit
Volts/Cm 5
Input Selector AC

Connect a coaxial cable between the CAL OUT con-
nector and the vertical Input connector.

Connect the Type 585A to a suitable power source and
turn the POWER switch to ON. Allow a few minutes for
the delay time relays to energize and the instrument to
stabilize.

Adjust the INTENSITY control for a display of nominal
brightness. Position the display to the center of the graticule
area with the HORIZONTAL and Vertical POSITION controls,
then adjust TRIGGERING LEVEL control for a stable display.

Re-adjust the INTENSITY, FOCUS and ASTIG controls for
a well focused display of nominal brightness. The FOCUS
control should be adjusted for the best vertical definition
and the ASTIG control should be adjusted for equally focused
horizontal and vertical segments of the displayed waveform.

Remove the signal cable between the CAL OUT connector
and the vertical Input connector and set both the A TRIG-
GERING LEVEL and STABILITY controls fully clockwise for a
free running trace.

Trace Alignment

If the free running trace is not parallel with the horizontal
graticule lines, adjust the TRACE ROTATION control to align
the trace with the horizontal graticule lines.

Sweep Triggering

Proper sweep triggering is essential for a stable presenta-
tion of an input signal. The sweep must be triggered at the
same time relative to the displayed signal. Thus, the sweep
must be triggered by the input signal or by some external
signal that has a fixed time relationship with the displayed
signal. See Fig. 2-4. The external trigger signal must be the
same frequency or a sub-mulitple of the input signal.

The SOURCE switch selects one of a variety of possible
triggering signals. For most applications the sweep can be
triggered internally from the displayed signal. This occurs
with the SOURCE switch in the INT positions.

External triggering is often used when signal tracing in
amplifiers, phase-shift networks and wave shaping circuits.
The signal from a single point in the circuit can be used
as the external trigger signal. With this arrangement it is
possible to observe the shaping and/or amplification of a
signal at various points through the circuit without resetting
the triggering controls for each new display.

The LINE position of the switch connects a line-frequency
signal to the triggering input. Line friggering is useful when-
ever the input signal is frequency-related to the line fre-

quency.

Coupling

For most applications AC coupling is recommended. When
line-frequency hum is mixed with the triggering signal, use

2-5



Operating Instructions—Type 585A

AC LF REJ so that triggering takes place only on the desired
signal (if the signal contains frequency components higher
than 17 kHz).

On high frequency triggering signals use the HF SYNC
position when the signal amplitude is insufficient to provide
stable operation.

When trigger signal source is external, DC coupling may
be desirable for low frequency (<15 Hz) signals.

Stability Control

In most triggering applications, satisfactory operation can
be obtained with the STABILITY control in the PRESET (fully
counterclockwise] position. If triggering becomes difficult, it
may be necessary to manually adjust the STABILITY control.
To adjust, set the LEVEL and STABILITY control in the fully
counterclockwise position, then turn the STABILITY control
slowly clockwise until a trace appears on the CRT. The cor-
rect setting is obtained by turning the control counterclock-
wise three to five degrees from the point where the trace
appears. This setting is just below a free running sweep.
Next, adjust the LEVEL control for a triggered sweep.

Setting Triggering Level

The TRIGGERING LEVEL control determines the amplitude
point on the signal where triggering occurs.

The trigger circuit is most sensitive to AC triggering sig-
nals with the TRIGGERING LEVEL control set near zero.
Moving the TRIGGERING LEVEL control in the + direction
causes the trigger circuit to operate at a more positive point
on the triggering signal. Moving the TRIGGERING LEVEL
control in the — direction causes the trigger circuit to operate

at some more negative point on the triggering signal. See
Fig. 2-4.

Selecting TIME/CM (Sweep Rate)

The TIME/CM and the 5X MAGNIFIER switches determine
sweep rate. The MAGNIFIER expands the time base sweep
by a factor of 5.

The TIME/CM switch provides a wide selection of cali-
brated sweep rates. When making time measurements from
the CRT graticule, be certain the VARIABLE control is in the
CAL position.

The VARIABLE control provides a continuously variable
uncalibrated sweep rate. The UNCAL neon lights when the
VARIABLE control is at other than the calibrated (detent)
position to indicate that the sweep rate is no longer cali-
brated.

With the 5X MAGNIFIER switch set to the ON position
the setting of the TIME/CM switch must be divided by 5 to
determine actual sweep rate. (i.e., if the TIME/CM switch is
set to 1 mSEC the sweep rate should be 0.2 mSEC/CM.) See
Fig. 2-5. Time measurements from the graticule should be
made in the horizontal portion between the 1st and %th
centimeter lines because this is the most linear portion of
the sweep. See Fig. 2-6.

2-6

/ (A) AN

(B)

Fig. 2-5. Sweep magnifier operation. (A) Magnifier off. (B) 5)
MAGNIFIER switch ON.

Single Sweep Operation

For applications where the displayed signal is not repeti-
tive or varies in amplitude, shape or time, a photograph of
the display may be desired. This is most easily accomplished
with the single sweep feature.

The single sweep feature is selected with the HORIZONTAL
DISPLAY switch in the SINGLE SWEEP position. The RESET
button now controls the trigger operation of the time base.
With the STABILITY control set fully clockwise, a sweep runs
each time the RESET button is depressed.

To prepare the oscilloscope for single sweep operation,
set the HORIZONTL DISPLAY switch to A, then adjust the
TRIGGERING LEVEL and STABILITY controls for a triggered
display. Switch the HORIZONTAL DISPLAY switch to ‘A’

first ninth
centimeter centimeter

line line \

EEEEERE ANEEN
T

I
T T

N TR NN N
LELELELEE ML ¢

L
+

£

Time
measurements

Number of X TIME/CM Switch
Centimeters Setting

SWEEP MAGNIFIER Setting

Time Duration —

Fig. 2-6. Area of graticule used for accurate time measurements.
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SINGLE SWEEP position and push the RESET button. With
no input trigger signal the READY lamp should light to
indicate that Time Base A is armed and ready to be trig-
gered. With the application of a trigger signal the sweep
runs once and the READY light goes out. The procedure
repeats each time the RESET button is depressed.

Delayed Sweep Operation

The delayed sweep feature is operable when the HORI-
ZONTL DISPLAY switch is in the ‘A" DLY'D by ‘B’ position.
The delay period is indicated by the settings of the B TIME/
CM OR DELAY TIME switch multiplied by the setting of the
DELAY TIME MULTIPLIER 1-10 vernier dial reading. For
example: TIME/CM OR DELAY TIME switch is set to 10
uwSEC position and the vernier of the DELAY TIME MULTI-
PLIER 1-10 dial indicates 6.75. The delay time equals 6.75
X 10 uSEC or 67.5 microseconds. See Fig. 2-7.

With the HORIZONTAL DISPLAY switch in the ‘B' INTEN-
SIFIED BY ‘A’ position and all controls set for delayed sweep
operation, a portion of the Time Base B sweep will be inten-

AVERVAYETAY /A A

(A)
e TIME BASE
b stABILITY B TRIGGERING
) TRIGGERING LEVEL SOURCE

SLOPE ;:Z ae! Tac mxx IRIGGER (
- A“‘ - INPUT
al
B (6}

Time/cm = 10 uSEC. @
4
TIME/CM orR DELAY TIME

/Lmem\

scm s 21 5

P

(12

AMPLITUDE CALIBRATOR
PEAK-TO-FEAK

Fig. 2-7. Delay Time — B TIME/CM OR DELAY TIME setting multi-
plied by DELAY TIME MULTIPLIER 1-10 dial reading. 10 uSEC X 4
= 40 us delay time. :

) ugmzonm
: OSITION
(B) i VERNIER ...
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sified by the Time Base A sweep. The length of the intensi-
fied portion is determined by the A TIME/CM switch set-
ting. The position of the intensified portion is dependent
on the DELAY TIME MULTIPLIER 1-10 control setting.

To expand a portion of the Time Base B sweep presenta-
tion, adjust the DELAY TIME MULTIPLIER 1-10 and the A
Time Base TIME/CM controls to include the portion of the
waveform to be expanded in the intensified portion, then
set the HORIZONTAL DISPLAY switch to the ‘A’ DLY'D BY
‘B’ position. This expands the intensified portion to the full
10 cm graticule width, see Fig. 2-8. The amount of magni-
fication is the ratio of Time Base B TIME/CM OR DELAY
TIME setting of the Time Base A TIME/CM control setting.
For example: Time Base B TIME/CM OR DELAY TIME
switch is set to 1 mSEC position, Time Base A TIME/CM
switch switch is set at 1 uSEC. The brightened portion is
expanded horizontally 1,000 times. Display expansions to
approximately 10* are attainable.

When using the delayed sweep feature to obtain high
magnification, the trace may become very dim because of
the low duty cycle. The intensity can often be increased
through the use of the Time Base B LENGTH control. Set

f——B Sweep runs

B Sweep
starts A sweep

L@-Delay fimedda—pt A SWeCP runs
B Trigger \ (Variable from
pulse \ Tus to 10sec
by B TIME/CM ]
7 and DELAY-TIME
I MULTIPLIER 1-10
A —
B Sweep display ,’ \
\
/ \
! Intensified portion \\
/ of waveform \
! \
] \
] \\
I’ \
Il \
/ AN
! \
! \
! \\
Il \,
1 \
] \
I \

\
| \‘
l' I \
i 1 \
I T \
L ] A

]

bty
Tt

444 [ ETETE ST T. SVETE ST T U TS FU
T T e 1

A Sweep display

Fig. 2-8. Delayed sweep operation.
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the HORIZONTAL DISPLAY switch to the ‘B’ INTENSIFIED
BY ‘A’ position and adjust the LENGTH control until the
sweep stops at a point just past the brightened portion of
the trace. Then, return the HORIZONTAL DISPLAY switch
to the 'A’ DLY'D BY 'B’ position. Using this procedure, the
maximum delayed sweep repetition rate will be obtained.

Delayed Trigger

A delayed triggering pulse can be obtained from the front
panel DLY'D TRIG connector any time from .05 microsec-
onds to 10 seconds after the start of a sweep. When the
oscilloscope is set for delayed sweep operation the delayed
trigger occurs at the start of the delayed sweep. The
delayed triggering pulse can be used to initiate some event
after a known time interval, and when used with the delayed
sweep, permits observation of the resulting event.

In the Time Base B, ‘B’ INTENSIFIED BY ‘A’, ‘A’ DLY'D
BY 'B’, EXT X1 and EXT X10 positions of the HORIZON-
TAL DISPLAY switch, the delayed trigger is controlled by
Time Base B. In the other two positions of the HORIZON-
TAL DISPLAY switch, the delayed trigger is controlled by
Time Base A.

The lights above the DELAY TIME MULTIPLIER 1-10 con-
trol indicate which time base unit is used to produce-the
delayed trigger with each setting of the HORIZONTAL
DISPLAY switch.

External Horizontal Deflection

In some applications, it may be desirable to display one
signal versus another (X-Y) rather than against time (internal
sweep). The EXT position of the HORIZONTAL DISPLAY
switch connects an externally originated signal to the hori-
zontal amplifier to establish this type of display.

To use the External Horizontal Amplifier, connect the
external waveform to the HORIZ INPUT connector and
place the HORIZONTAL DISPLAY switch in the X10 or
X1 EXT position. The horizontal deflection factor is con-
tinvously variable from approximately 0.15 to approximately
15 volts per centimeter with the VARIABLE 1-10 control and
the X10 or X1 position of the HORIZONTAL DISPLAY
switch. Remember when using this feature the horizontal
deflection factor is uncalibrated.

Intensity Modulation

Intensity (Z axis) modulation can be used to relate fur-
ther information to the displayed waveform, without chang-
ing the X-Y information. The intensity modulation can be
applied by disconnecting the grounding bar from the EXTER-
NAL CRT CATHODE connector at the rear of the instrument
and applying the external signal to this terminal. A posi-
tive signal of approximately 25 volts is required to cut off
the beam. Restore the grounding bar to the EXTERNAL
CRT CATHODE connector for normal operation.

Oscilloscope Measurement Applications

The following applications describe the procedure and
technique for making basic measurements with the Type
585A Oscilloscope. These applications are not described
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in detail but are designed to provide familiarization with
the controls and basic operating technique.

AC Component Voltage Measurements

In oscilloscope measurements, the AC component of a
waveform is usually measured in terms of its peak-to-peak
or peak-to-trough value. This type of measurement is most
conveniently made by using the graticule to measure the
vertical distance between peaks and multiplying this dis-
tance by the deflection factor of the oscilloscope. The fig-
ure obtained is the actual peak-to-peak voltage. In most
cases the AC component of a waveform can be measured
with the vertical Input Selector switch in either the AC or
DC position. It may be necessary to use the AC position,
however, in certain applications to prevent the DC com-
ponents of the waveform from deflecting the trace off the
screen. To prevent inaccuracies, the DC position should be
used when low-frequency measurements are made.

Peak-to-peak voltage on the AC component of a wave-
form may be measured as follows:

1. With the aid of the graticule, measure the vertical
distance in centimeters from the positive peak to the nega-
tive peak.

NOTE

This technique may also be used to make meas-
urements between two points on the waveform
rather than peak to peak.

2. Multiply the measured distance by the Volts/Cm switch
setting. Include the attenuation factor of the probe.

Example: Assume a peak-to-peak vertical deflection of
3.6cm (see Fig. 2-9) using a 10X attenuator probe and a
Volts/Cm switch setting of 0.5.

Using the formula,

Vertical Volts/ Probe
= deflection X Cm X attenuation
(centimeters) setting factor

Substituting the given values,
Volts peak-to-peak = 3.6 X 0.5 X 10
The peak-to-peak voltage is 18.

Volts peak
to peak

Fig. 2-9. Peak-to-peak voltage measurements.
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Instantaneous Voltage Measurements

Instantaneous voltages are measured with respect to some
reference voltage (normally ground). This reference level
is first established along a graticule line, then the instanta-
neous voltage is applied and its amplitude measured in
much the same way as AC peak-to-peak measurements;
however, the measurement is made from the reference grati-
cule line (reference voltage). Voltage measurements are
then made with respect to this reference line. In this type
of measurement, the Vertical Input Selector switch must be
in the DC position. The method used to measure instanta-
neous voltages may also be used to measure the DC com-
ponent of a waveform. The average voltage of a wave-
form is referenced as an instantaneous voltage. The DC
component of a waveform can thus be measured once the
average voltage has been determined.

Measurement of instantaneous voltages with respect to

‘ground or other reference voltage is performed as follows:

1. Touch the probe tip to an oscilloscope ground terminal
or the voltage reference point. Adjust the oscilloscope con-
trols for a free-running sweep. Vertically position the trace
to a convenient mark on the graticule. This point depends
on the polarity and amplitude of the input signal, but should
be chosen so the trace lies along one of the major divi-
sions on the graticule. If the trace is widened by stray
interference, ground the probe body near the tip. The trace
position will be the voltage reference line and all voltage
measurements will be read with respect to this line. (Do not
adjust the vertical positioning control after the reference
has been established.)

2. Remove the probe tip from the reference voltage and
connect it to the signal source. Adjust the triggering con-
trols for a stable display.

3. Use the graticule and measure the vertical distance
in centimeters from the voltage reference line to the desired
point of the waveform.

4. Multiply the distance measured by the VOLTS/CM
setting, and the attenuation factor of the probe.

Example: Assume that the vertical measured distance is
3.2cm (see Fig. 2-10), the waveform is above the reference
line, a 10X probe is used and the Volts/Cm Selector is at
2.0.

Using the formula:
Instantaneous voltage =

probe

Vertical Volts/Cm
distance X polarity X oS, X attenuation
. setting
(centimeters) factor

Substituting the given values:

Instantaneous __ B
Voltage 32 X (1) X 2 X 10 = 464V

Voltage Comparison Measurements

Some applications may require a set of deflection factors
other than those indicated on the Volts/Cm switch. These
are useful for comparing signals to some voltage amplitude.
Establish a set of deflection factors based upon a specific
reference amplitude as follows:

@1
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Vertical 4 $—r F . +
height ~

<

Reference Line

Fig. 2-10. Measuring instantaneous voltage with respect to a
reference voltage.

1. Apply the reference signal to the Input connector. Use
the Volts/Cm switch and the Variable control to adjust
the display amplitude for an exact number of centimeters.
Do not move the Variable Volts/Cm control after obtain-
ing the desired deflection.

2. Divide the reference signal potential (volts) by the
product of the deflection in centimeters (established in step
1) and the Volts/Cm switch setting. This is the deflection
conversion factor.

Deflection
conversion =
factor

Reference signal potential (volts)

Deflection amplitude (centimeters) X Volts/Cm selector
position

3. To establish an adjusted deflection factor for any set-
ting of the Volts/Cm switch, multiply the Volts/Cm switch
setting by the deflection conversion factor.

Adjusted Deflection
deflection = VOHS./ Cm X conversion
factor setting factor

4. To determine the peak-to-peak amplitude of a signal
compared to a reference, disconnect the reference and
apply the signal to the Input connector.

A. Set the Volts/Cm selector so the signal amplitude
is adequate for a measurement, being careful not to
readjust the Variable Volts/Cm control.

B. Measure the vertical deflection in centimeters, then
determine the amplitude as follows:

Signal j«#usfgd « DefltTf:hgn
amplitude = etlection amp itude
factor (centimeters)

Time Measurements

The Time Base section is accurately calibrated so that the
horizontal distance represents real time. Time intervals
between two or more events may therefore be measured
directly on the graticule.

The following method is applicable for most applica-
tions.

1. Measure the horizontal distance between two displayed
events.
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2. Multiply the distance measured in centimeters by the
setting of the TIME/CM control to obtain the apparent time
interval. (The VARIABLE TIME/CM control must be in the
CAL position.)

3. Divide the apparent time interval by the MAGNIFIER
switch setting to obtain the actual time interval.

Example: Assume that the distance between the tfime
measurement points is 1.0 cm (see Fig. 2-11), the TIME/CM
switch is set to .1 uSEC and the 5X MAGNIFIER switch is
on.

Horizontal TIME/CM
. . _distance X selector
Time duration = (centimeters) setting

magnification factor

Substituting the given values:
1.0ecm X 0.1 ps/ecm

Time duration = 5 = 20ns
IS IS S -, ¥'V) ":' > T t---]]
..... [ 410%
- — — — T -‘r —I— - e - -
! Horizontal
- be Distance
(Risetime)

Fig. 2-11. Measuring risetime wusing the horizontal distance in
centimeters.

Increased Accuracy Time Measurements

A second method for measuring time intervals involves
the use of the intensified sweep feature of the Type 585A
Oscilloscope.  In this method the HORIZONTAL DISPLAY
switch is placed in the 'B' INTENSIFIED BY ‘A’ position.
The brightened portion of the trace is then used as a con-
tinuously variable time marker. The brightened portion of
the trace and the DELAY TIME MULTIPLIER 1-10 control are
used to make the time measurements. This method provides
a high degree of accuracy if care is taken in making the
measurements. The method is as follows:

1. Set the HORIZONTAL DISPLAY switch in the ‘B' INTEN-
SIFIED BY ‘A’ position and adjust the B triggering controls
for a stable display. Set the A STABILITY control for a free-
running operation (fully clockwise).

2. Decrease the intensity until the brightened portion of
the trace is easily distinguishable. Set the A TIME/CM switch
setting so the brightened portion is a small segment of the
trace.

3. With the DELAY TIME MULTIPLIER 1-10 control, posi-
tion the start of the brightened portion to the start of the
interval to be measured. Record the setting of the DELAY
TIME MULTIPLIER 1-10 vernier dial.

2-10

4. Adjust the DELAY TIME MULTIPLIER 1-10 control to
position the start of the brightened portion of the trace to
the end of the interval to be measured. Again record the
setting of the DELAY TIME MULTIPLIER 1-10 vernier dial.

5. Subtract the first DELAY TIME MULTIPLIER 1-10 dial
reading from the second and multiply the difference by the
setting of the B TIME/CM OR DELAY TIME switch. The
answer obtained is the time interval between the two events.

Maximum Accuracy Time Measurements

The maximum accuracy method of time measurement
involves the delayed sweep feature of the Type 585A. This
method uses only the DELAY TIME MULTIPLIER 1-10 dial
and accuracy to =2 minor dial divisions can be achieved.
When this accuracy is desired the Time Base B calibration
should be checked for the individual TIME/CM ranges to
be used.

Establish the accuracy of the Time Base B TIME/CM ranges
to be used, then proceed as follows:

1. Complete the time measurement as described in the
previous section on Increased Accuracy Time Measurements.
The A STABILITY control must be fully clockwise at free-
run position.

2. Set the DELAY TIME MULTIPLIER 1-10 control so the
intensified spot is at the beginning of the interval to be
measured. Set the HORIZONTAL DISPLAY switch to A
DLY'D BY 'B'. With the DELAY TIME MULTIPLIER 1-10 con-
trol, position the beginning of the interval to be measured
to the graticule center vertical line. (The graticule centerline
is now the reference point of the CRT display for the fol-
lowing measurements.) Record the DELAY TIME MULTI-
PLIER 1-10 dial reading.

3. Set the HORIZONTAL DISPLAY switch to ‘B' INTEN-
SIFIED BY ‘A’ and rotate the DELAY TIME MULTIPLIER 1-10
control to position the intensified portion of the sweep to
the end of the interval being measured. Set the HORIZON-
TAL DISPLAY switch to ‘A’ DLY'D BY '‘B'. With the DELAY
TIME MULTIPLIER 1-10 control, horizontally position the end
of the interval to the graticule center vertical line. Record
the DELAY TIME MULTIPLIER 1-10 dial reading.

4. Take the difference of the two DELAY TIME MULTI-
PLIER 1-10 dial readings and multiply the result by the set-
ting of the Time Base B TIME/CM OR DELAY TIME switch.
The accuracy is within 0.2% plus the accuracy of the B
sweep.

Example: Assume the first dial reading is 1.31 and the
second dial reading is 8.81 with. the TIME/CM switch set
to 0.2 microsecond (see Fig. 2-12).

Using the formula:

Time difference _ 2nd  _ st
(delayed sweep) reading reading

B TIME/CM

X setting

Substituting the given values:
Time difference = (8.81 — 1.31) X 0.2 us

The time difference is 1.5 microseconds.
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meters, (see Fig. 2-13) each centimeter then represents 40
degrees of the complete cycle. The display is then cali-
brated to 40 degrees per centimeter.

To measure phase angle: Calibrate the display in degrees
per centimefer; measure the displacement between corre-
sponding points on the two phases; and multiply the dis-
placement by the number of degrees per centimeter. See
Fig. 2-14. Note that the relative amplitude of the two sig-
nals does not affect the phase measurement if the signals
are both centered about the graticule center horizontal
line. Note that the two waveforms shown in the illustration
do not appear simultaneously on the oscilloscope screen.
The first waveform is displayed and positioned to a con-
venient reference point; then the second waveform is dis-
played and compared to this reference point.

Fig. 2-12. Accurate time measurements using delayed sweep and
DELAY TIME MULTIPLIER dial readings.

Frequency Measurements

The frequency can be easily calculated, since frequency
is the reciprocal of the time period. For example, if the
period of a recurrent waveform is accurately measured and

found to be 0.2 us, the frequency is or 5 MHz.

1
0.2 us

Phase Measurements

Since one complete cycle of a sinusoidal waveform is
360 degrees it is easy to calibrate the graticule in degrees
per centimeter. For example if the TIME/CM controls are
adjusted so one cycle of the input waveform spans 9 centi-

/ I | Leading
y / \i: /] Waveform
,14;:"./::::: ““X\’;”"‘ H-HHHHHHHHHY H"’:.;;ggi:g
.\ \ / aveform
I\ = d

LA >

Phase angle — A X

Fig. 2-14. Measurement of the phase angle between two wave-
forms. NOTE: the two displayed waveforms are not simultaneously
on the screen.

When using the Type 585A Oscilloscope for phase meas-
urements, is it necessary to maintain a constant amplitude
point on the input triggering signal because the two input
signals are compared indirectly to this reference and direct-
ly to each other. The trigger signal must have sufficient
amplitude to ensure stable triggering. The triggering signal
must be related in frequency to the waveforms on which
phase measurements are to be made; however the actual
phase of the triggering signal is not critical. It is essential
that once triggering conditions have been established, there
is no change during any phase measurement.

p I y 4
HHHHHHHHHH H-v{;:HJ-;H“'H—? +H+
T d
I
< 9 cm >
360° >
360°
- — 40° per centimeter 1
9 cm

| Leading
Waveform

i

Fig. 2-13. A method of calibrating the displayed waveform in
degrees/centimeter.

©

Fig. 2-15. An alternate method for measuring the phase angle
between the two signals.

Accuracy of the measurements is improved by keeping
the waveforms centered about the graticule center hori-
zontal line (see Fig. 2-15) and maintaining high display
amplitude.
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Type 585A

SECTION 3
CIRCUIT DESCRIPTION

Introduction

This section presents a block diagram and basic circuit
analysis of the circuitry used in the Type 585A. The reader
should refer to the circuit schematic in the diagram sec-
tion and the simplified drawings in this section as the cir-
cuits are presented.

Block Diagram

This diagram provides a functional representation of the
main circuits used in the Type 585A. See Fig. 3-1.

Signals applied to the Input connector of the plug-in unit
are amplified and applied to the Vertical Amplifier of the
Type 585A. The Vertical Amplifier contains an input amplifier,
delay line and output amplifier to drive the vertical deflec-
tion plates of the CRT.

A sample of the applied signal is picked off by the Trig-
ger Pickoff circuit in the Vertical Amplifier and applied to
the two Time-Base Trigger circuits. These triggering circuits
provide the trigger features of the unit. A constant ampli-
tude trigger pulse is generated by the Trigger circuit and
applied to the Time-Base Generator.

Three sources of triggering signal may be selected for
the Trigger circuit by the front panel TRIGGERING SOURCE
switch. These are: Internal (Vertical Trigger Pickoff circuit),
External (TRIGGER INPUT connector) and Line frequency.
Selection of the triggering signal amplitude and slope are
additional features of this circuit.

The Time-Base Generator provides accurately calibrated
linear ramp voltages for the horizontal deflection system,
unblanking for the CRT and output waveforms to the -+
GATE OUT and SAWTOOTH OUT front panel connectors.

The Delay Pickoff circuit generates a delayed trigger
pulse to arm or trigger Time-Base A when the HORIZON-
TAL DISPLAY switch is in either the ‘A’ DLY'D BY ‘B’ or ‘B’
INTENSIFIED BY ‘A’ positions.

With the HORIZONTAL DISPLAY switch in the ‘B’ INTEN-
SIFIED BY ‘A’ position, the delayed Time-Base A unblank-
ing gate is applied to the CRT to intensify a segment of
the B sweep.

The delayed trigger pulse is also fed to the front panel
DLY'D TRIG connector.

The Horizontal Amplifier input signal is selected from
either of the two Time-Base Generators or the External
Horizontal Amplifier. The selected signal is split in phase
and amplified to provide push-pull drive to the horizontal
deflection plates of the CRT.

The CRT circuit contains the high voltage power supply
for the CRT, intensity modulation circuit to unblank the CRT
and an AC coupled external input connection to externally
modulate the CRT cathode.

The Calibrator provides a calibrated square-wave output
of 18 ranges from 0.2 mVOLTS to 100 VOLTS. Risetime and

©

amplitude accuracy is adequate for most applications in
calibrating deflection factors or to compensate probes.

CIRCUIT DESCRIPTION

Reference is made in this description to the circuit sche-
matics in the diagram section (Section 9) of the manual
as well as simplified drawings in this section. We suggest
the reader pull out the particular circuit pade that is appli-
cable when reading this description.

Low-Voltage Power Supply

The Low-Voltage Power Supply in the Type 585A (see
Power Supply schematic diagram) consists of seven inter-
related supplies that operate together as a system. This
system delivers regulated and filtered voltages of +12.6,
—150, +100, +225, 4350 and -+500 volts as well as an
unregulated DC voltage of 325 volts. A common power
transformer, Té01, supplies the input power to each of the
supplies, as well as heater power to thermal time-delay
relay K600 and the tubes in the oscilloscope. Unless other-
wise specified, the Type 585A is shipped with Té01 wired
for 117-volt AC input. A connection diagram on the side
of the transformer shows alternative connections for other
input line voltages.

The 117-volt AC input power is applied to Té601 through
POWER ON switch SW601. Overload protection is pro-
vided by fuse Fé01. Thermal cutout TKé01 in the primary
circuit of T601 opens the transformer primary circuit if the
temperature inside the oscilloscope rises above a safe level.
TK601 resets automatically when temperature returns to
normal, and to shorten the cooling time, the fan continues
to run while TK601 is open (except when Té01 is connected
for 220-, 234-, or 248-volt operation). Thermal time-delay
relay K600 provides a filament warm-up time of approxi-
mately 30 seconds before the DC power supplies are acti-
vated. The heater of K600 is rated at 18 volts and is con-
nected to 20V DC from the regulated heater supply wind-
ing. During heater warm-up time, contacts 4 and 9 of K600
remain open. At the end of heater warm-up time, contacts
4 and 9 close and apply power to magnetic relay Ké01.
Contacts Ké01-1 remove the heater power from Ké00, but
before Ké00 can open, contacts Ké01-1 lock the holding
circuit to the coil of K601. K601 now remains energized
until the power to the oscilloscope is switched off or other-
wise interrupted. When K601 is energized, contacts Ké01-2,
K601-3, Ké01-4, Ké01-5 and Ké01-6 are also closed and
activiate their respective DC supplies.

—150-Volt Supply

The —150-volt supply in the Type 585A is the reference
voltage source for the other power supplies; therefore it
must be very stable. The supply contains a high-gain elec-
tronic voltage regulator designed to provide the required
regulation under all operating conditions. This regulator
circuit contains three series regulator tubes, a gas voltage
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regulator tube for the reference source to the comparator,
and an error signal amplifier to control the series regulator.

Four silicon diodes Dé42, A, B, C and D form a bridge
rectifier across pins 6 and 11 of transformer T601 and sup-
ply the voltage to the —150-volt regulator circuit when
oontacts of Ké01-2 close.

Current through the series regulator tubes V627, V637
and Vé47 is controlled by the output voltage of V634, the
error voltage amplifier.

A portion of the —150-volt supply is applied through the
DC voltage divider network Ré17, R616 and Ré15 to the
gid of V624, the voltage comparator. This voltage is com-
pared against the reference voltage established by Vé09
at the grid and cathode of V624A and applied to the grid
of V634 as an error signal.

The —150 Adj control Ré16 determines the percentage
of total output voltage that appears at the grid of V624B,
and thus the total voltage across the divider. This control
is adjusted so that the output voltage is —150 volts.

The regulator circuit can never completely compensate
for changes in output voltage because there must be an
error input for the circuit to operate. However, any error
in output is reduced by a factor equal to the loop gain of
the regulator circuit.

The screen grid of V634 is used as a signal grid for
injecting a sample of ripple or transient voltage present in
the unregulated side of the —150-volt supply into the reg-
ulator circuit. The regulator circuit thereby becomes a
dynamic filter for ripple reduction. The ripple signal applied
to the screen of Vé34 is amplified, inverted and applied to
the grids of regulator tubes. The amplified and inverted
ripple at the grids is of proper amplitude and phase to
effectively reduce the ripple appearing at the output.

+ 100-Volt Supply

Reference for the +4-100-volt supply is a voltage located
at a point near ground potential obtained from the divider
R650-R651. V664 essentially compares the reference voltage
to ground. Any voltage change at the -+100-volt output
is amplified and inverted in polarity by Véé4 then applied
to the grid of series regulator Vé77A correcting the output
voltage. Capacitor Cé50 improves the AC gain of this cir-
cuit to reduce any ripple.

Here again the screen grid of V664 is used as a signal
grid for injecting a sample of any ripple or transient volt-
age present in the unregulated side of the -+100-volt sup-
ply into the regulator circuit. The ripple signal applied to
the screen of Vé64 is amplified, inverted and applied to
the grid of Vé77A.

+225-Volt Supply

The +225-volt supply source is the secondary windings
between terminals 5 and 10 and terminals 7 and 14 of Té01,
part of a two-voltage supply. Diodes D702A and B serve
as full-wave rectifiers for the +225-volt supply, with their
center lead connected to the -+180-volt unregulated sup-
ply. Voltage from the full-wave rectifier system adds to the
+180-volt unregulated output to provide sufficient voltage
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for the +325-volt unregulated bus and +225-volt regulat-
ed supply.

Reference for the +225-volt supply is a voltage potential
near ground, obtained from the divider R680-R681. V684A
essentially compares the reference voltage to ground. Any
voltage error signal from the comparator side of Vé84 is
cathode-coupled to the amplifier section. The amplified
error signal is applied to the grid of Vé94, which again
amplifies and DC couples the inverted error signal as. bias
to the grids of the series regulator tubes V737A and V737B.
The bias of the series regulator tubes sets the current through
the power supply and the voltage output. Here again, the
screen of the error amplifier is acting as an injection grid
for ripple reduction.

+350-Volt Supply

The +350-volt supply source is at the common connec-
tion between diodes D732A and B. These diodes are part
of a full wave bridge rectifier system.

The negative lead of the +350-volt rectifiers is connect-
ed to the +180-volt unregulated bus of the -100-volt
power supply. Thus both the 4225-volt and -350-volt
regulated supplies are elevated to the +4180-volt unregulat-
ed bus.

Reference for the +350-volt supply is a voltage located
near ground potential, which is obtained from the divider
R710-R711. V724 compares the reference voltage to ground.
The operation of the regulated circuit is the same as the
+100-volt supply.

+ 500-Volt Supply

Rectified voltage from terminals 20 and 21 of Té01 is
added to the regulated side of the 4-350-volt bus to fur-
nish power for the +500-volt regulator. Reference for the
500-volt supply is a voltage potential near +350 volts,
obtained from the divider R740-R741. V754 compares this
voltage to the +350-volt supply. The regulator action of
this circuit is the same as that described for the 4-100-volt

supply.

+ 12.6-Volt Supply

A transistorized +12.6-volt DC regulated voltage is sup-
plied for use within plug-in units and for the heaters of the
Vertical Amplifier in the Type 585A Oscilloscope.

Rectified voltage from terminals 33 and 34 of Té01 is
used both by the time-delay relay K600 with Ké01, and
by the +12.6-volt regulator.

Reference voltage for the +12.6-volt supply is at the
center point of five resistors in series-parallel between the
+100-volt supply and ground, R781A and B, R782, R783,
and R785 (+12.6V Adj). The reference voltage is directly
applied to the base of Q774 to set the forward bias and
compare it to the 412.6-volt bus. Emitter follower Q793
provides the current gain to correction signals amplified
by Q774, and controls the collector-to-emitter bias of Q797
to maintain a regulated voltage at the +12.6-volt output.

To enable the +12.6-volt supply to sufficiently warm tube
heaters before the time-delay relay energizes, a turn-on
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Fig. 3-1. Type 585A Oscilloscope simplified block diagram.
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voltage is applied to the base of Q774 via R780 from the
+180-volt unregulated supply.

Diode D793 is a protective device for the power trans-
sistors in the event Q774 is removed from its socket. Diode
D793 clamps the base of Q793 to the +20-volt unregulated
supply. Otherwise the base of Q793 would rise toward
the +100-volt unregulated bus.

VERTICAL DEFLECTION SYSTEM

The vertical deflection system for the Type 585A con-
tains an input amplifier, delay line driver, a 186-Q balanced
delay line, a trigger pickoff circuit and an output ampli-
fier driving six pairs of distributed vertical deflection plates
in the CRT. See Fig. 3-2.

The delay line driver and output amplifier are balanced
push-pull stages that provide uniform amplification of the
phase inverted signals from the Plug-In amplifier unit.

The input DC level to the vertical circuit is standardized
at approximately 50 volts. The bandwidth of the verti-
cal amplifier is from DC to 85MHz or better when used
with a wide band preamplifier such as the Type 82 or 86
units. Any of the 80 series plug-in units can be used to
drive the vertical amplifier or by use of the Type 81 Adapter,
any Tektronix letter or 1 series plug-in units may be used.

Vertical Amplifier Delay Line Driver

The delay line driver for the vertical amplifier consists
of a seven-section push-pull stage connected as a bal-
anced distributed amplifier. Push-pull signals from the pre-
amplifier unit are applied to the distributed amplifier through
toroidal transformer T1014, which helps stabilize the ampli-
fier and prevent common mode oscillations.

Both the grid and plate lines are m-derived low pass
filter sections with the delay time per section being the
same in each line.

Each section of the distributed amplifier is driven pro-
gressively, as the input signal travels down the line. When
the first section receives a signal from the grid lines, energy
from the plate circuits starts a wave front down the plate
lines toward the delay line. With the delay times of the
plate and grid lines equal, this wave front will reach the
plate terminal of the second section simultaneously with
the arrival of the signal at the grid terminal of this sec-
tion. Energy from the plate circuit of the second section
is fed into the plate line to add to the wave energy from
the first section. Thus the amplitude of the wave front is
doubled at this point. This action is continued as grid and
plate line wave fronts move down their respective lines,
with each plate circuit adding its energy to the wave front
on the plate line at the proper time. The wave at the out-
put of the distributed amplifier (plates of V1074), is the
result of the addition of the amplification of each of the
individual sections of the amplifier stage. This wave then
travels down the delay line to the output amplifier and
vertical plates of the CRT.

The plate line is a 186-Q balanced line that is terminated
at each end. The reverse termination network R1008-R1011,
R1009-R1012 and R1007-C1006 is adjustable so the termina-
tion at the output end of the line requires no adjustment.

Current and voltage is supplied to the plate and grid
lines at the output end.

DC shift compensation is provided at the input end of
the plate line. R1004, C1004 and R1005 comprise the com-
pensating time constant to effectively eliminate most of
the DC shift in the amplifier.

Gain of the circuit and the overall gain of the vertical
amplifier is controlled by R1015 which controls the cathode
bias.

Amplifier stabilization involves many details which are
not required for lower bandwidth systems. Toroid trans-
formers T1046 and T1014 in the plate and grid lines pro-
vide phase correction and prevent common mode oscilla-
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Fig. 3-2. Functional block diagram of the vertical deflection system.
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Fig. 3-3. Tunnel diode Trigger Regenerator diagram.

tion. Additional stabilization is provided by neutralizat-
ing capacitors in each section with the capacitor for the
fourth section adjustable to permit compensation of minor
differences in tube and stray capacitance. A ferrite bead
placed around one of the cathode coupling capacitor leads
(for example L1013) reduces tendency towards oscillation
in the cathode lines. The shield between the triode halves
of each 6DJ8 is grounded through a 150-Q resistor to reduce
shield Q at high frequencies.

Trigger Pickoff

Output vertical signals from the distributed amplifier are
T-coil coupled to the grids of push-pull amplifier V1084-
V1094, which drives cathode followers V1083A and V1093A.
Output from the cathode followers is fed to the Time-Base
Trigger circuit through the SOURCE selector switch SW10
to a differential amplifier V1083B and V1093B. Any DC
differential between the output of the cathode followers
unbalances the differential amplifier and drives the beam
positioning indicators B1088 and B1098 to indicate to the
operator the relative vertical position of the beam. Band-
width for the trigger pickoff circuit is greater than the over-
all bandwidth of the vertical amplifier system and provides
triggering beyond the —3 dB point of the amplifier.

Vertical Amplifier Output Stage

This stage is a distributed amplifier similar to the delay
line driver. Each stage has an adjustable compensating
capacitor between opposing plates that is adjusted for
optimum transient response through the amplifier. Toroidal
pulse transformers T1214 and T1284 are phase correction
transformers for the grid and plate lines of the distributed
amplifier. C1261 is an adjustable compensation capacitor
across the input to T1284. The plate line L1214-L1224 is

©

reverse terminated into R1208-R1212, and R1209-R1214.
C1209 is adjusted for minimum line reflections.

The output of the distributed amplifier plate line drives
a push-pull power amplifier stage V1274-V1284 which sup-
plies the current to drive six pairs of distributed vertical
deflection plates in the CRT. This arrangement of distributed
deflection plates in the CRT increases the sensitivity and
reduces the effective capacitance between plates. The dis-
tributed plates are designed so the velocity of the wave-
form through the line is essentially equal to the velocity
of the electrons passing between the plates.

Vertical centering is accomplished by adjusting control
R1294 for DC dynamic balance across the two sets of
deflection plates. R1293 provides a resistance termination
adjustment at the distributed deflection plates of the CRT.

TIME-BASE A CIRCUITS

A Trigger Circuit

The trigger circuit provides a constant amplitude nega-
tive going output pulse which switches the sweep-gating
multivibrator in the Time Base Generator.

The trigger circuit consists of a difference amplifier driv-
ing a tunnel diode trigger generator. By means of com-
plex switching and control adjustment the circuit can be
made to function over a wide range of modes and input
trigger signals from DC to high frequency AC.

The TRIGGERING SOURCE switch SW10 selects both the
method of coupling and the input triggering.signals from,
an external source, the trigger pickoff in the vertical am-
plifier or from the power transformer for line triggering.

This selected signal is then applied through the TRIGGER
SLOPE switch to the trigger difference amplifier. The posi-

3-5






