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Preface

This is the Instruction Manual for the TAS 475 and TAS 485 Anaiog Oscillo-
scopes. This manual provides you with both operation and limited service
information.

Use the Infroduction section to learn what the TAS 475 and TAS 485 Analog
Oscilloscopes can do and about the avaitable options and accessories.

Use the Getting Started section to learn about applying power. This section
aiso contains brief examples of how o use the controls.

Use the Operation section to iearn about each of the front panel controts
and how to perform certain tasks 10 help you understand typical steps
involved to obtain stable, usabie displays and take measurements.

Use the Specifications section as a reference for all nominal, warranted, and’
typical characteristics for the TAS 475 and TAS 485 Analog Osciiloscopes.

Use the Theory section to help you understand the operation of the oscillo-
scope to the block level, '

Use the Performance Verification section 10 verify the functionality and way-
ranted characteristics of the oscilioscope.

Use the Adjustment section to bring the TAS 475 and TAS 485 Analog Oscii-
loscopes into conformance with the warranted characteristics tisted in the
Specifications section. You shouid adjust the oscilloscope if indicated by the
Performarnce Verification procedures.

Use the Maintenance section to learn how 1o perform general maintenance
of your product. Procedures to replace cosmetic pars of the oscilloscope
(such as knobs and panels) are aiso located in this section.

Use the Replaceable Parts section for a list of the replaceable cosmetic
parts. '

Use the Appendix section to learn about sach of the menus. The Appendix
also contains a list of the controts afiected when using the AUTOSET fea-
fure. -

TAS 475 and TAS 485 instruction Manual xi
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Related Manuals Other documentation for the TAS 475 and TAS 485 Analog Oscilioscopes
include:

1

& The Reference (Tekironix part number 070—8720—00) gives you a quick
overview of how to operate your TAS 400 Series Analog Oscilloscopes,

& The Service manual (Tektronix part number G70—8878—00) provides
axtended service information not contained in the Instruction manual,
ftems included are a detaited Theory of Operation, Schematics, and a
complete electrical and mechanical parts list.

- BTy

¥

& The XYZs of Analog and Digital Oscilloscopes (Tekironix part number
070-8680—01) provides you with a basic understanding of oscillo-
scopes and their use.

8
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Safety Summary

Pleage take & moment to review these safety precautions. They are provided
* for your protection and to prevent damage to the oscilloscope. This safety
information applies to all operators and setvice personnel.

Symbags and Terms These two terms appear in manuais:

o statements identify conditions or practices that couid resultin
damage to the equipment or other property.

. statements identify conditions or practices that could resultin
personal injury or loss of life.

These two terms appear on equipment:

s CAUTION indicates a personal injury hazard not immediately accessible
as one reads the marking, or a hazard to property including the equip-
ment itself.

»  DANGER indicates a personal injury hazard immediately accessible as
one reads the marking.

This symbol appears in manuals:

% ®
Static-Sensitive Devices

These symbols appear on equipment:

4 S A

DANGER - Protective ATTENTION
¢ High Voltage ground {earth) Refer to
! terminal menual

! TAS 475 and TAS 485 instruction Manuat _ xiii
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Safety Summary

Specific Precautions

Observe all of the following precautions to ensure your personal safety and
to prevent damage to either the TAS 475 and TAS 485 Analog Oscilloscopes
or equipment connected to them.

Do Not Perform SerVice.Whiie Alone

Do not perform internal service or adjustment of this product unless anather
person capable of rendering first aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous volitages exist at several points in this product. To avoid personal
injury, do not touch exposed ¢connections or components while power is on,

Disconnect power before removing protective panels, soldering, or replacing
components.

Power Source

The TAS 475 and TAS 485 Analog Oscilloscopes are intended to operate
from a power source that will not apply more than 250 Vg between the
supply conductors or hetween either supply conductor and ground. A pro-
tective ground connection, through the grounding conductor in the power
cord, is essential for safe system operation. '

Grounding the Oscilloscope

The TAS 475 and TAS 485 Analog Oscilloscopes are grounded through the
power cord. To avoid electric shock, plug the power cord into a properly
wired receptacle where earth ground has been verified by a qualified service
person. Do this before making connections to the input or output terminals of
the oscilloscope.

Without the protective ground connection, all parts of the TAS 475 and
TAS 485 Analog Oscilloscopes are potential shock hazards. This includes
knobs and controls that may appear to be insulators.

Use the Proper Power Cord

Use only the power cord and connector specified for your product. Use only
a power cord that is in good condition.

Use the Proper Fuse

To avoid fire hazard, use oniy the fuse specified in the parts fist for your
product. it must be identical in type, voitage rating, and current rating.

Xiv
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Safety Summary

Do Not Remove Covers or Panels

To avoid personal injury, do not operate the TAS 475 or TAS 485 without the
panels or covers.

Do Not Operate in Explosive Atmospheres

The TAS 475 ar TAS 485 provide no explosion protection from static dis-
charges or arcing componenis. Do not operate the TAS 475 or TAS 485 in an
atmosphere of explosive gasses.

Electric Overload

Never apply a voltage to a connector on the TAS 475 or TAS 485 that is
outside the range specified for that connector.

TAS 475 and TAS 485 Instruction Manual xv
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Product Description
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/ Your Tektronix TAS 475 and TAS 485 Analog Oscilloscopes are superb

' tools for processing and displaying electrical signals. Their performance
addresses the needs of both benchtop and portable applications with the
following features:

® . 100 MHz minimum bandwidth (TAS 475)
200 MMz minimum bandwidth (TAS 485)

® Four-channal input

8 Complete cursor measurement system
¥ Voltage
B Time
L Freqdency

# Delayed time base

®  AUTOSET feature

®  Front pane! setup memory

\ R T n
ERARINA LN

TAS 475 and TAS 485 Instruction Manuai 1-1
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Product Description

The features of the TAS 475 and TAS 485 Analog Oscilfoscopes are briefly
described here 1o help get you acquainted with the operating systerns.

User Interface This oscilloscope uses a combination of front-panel buttons, knobs, and L :
en-screen menus to control its many functions. The front-panel controis are
grouped according to function: vertical, horizontal, trigger, and special,
Within each group, any function adjusted often, such as vertica) positioning
or the time base setting, is set directly by its own front-panel control,

AUTOSET

The AUTOSET bution provides you with a usable, triggered display of a
signal appfied to an input channe, Many instrument controls and menus are
set o a pre-defined state, providing you with a known starting point for your-

measurements. Page A-9 lists the actions taken by pressing the AUTOSET ©
button. : £ g

Menus

Those functions for which control settings changed less often, such as
vertical coupling and trigger mode, are set indirectly. That is, pressing a
front-panel button, such as VERTICAL MENU, displays a menu of functions
atthe bottom of the screen related to that button. {For the button VERTICAL
MENU, the menu dispiayed contains functions such as coupling and band-
width.) The buttons below this main menu select a function, such as cou-
piing and displays a sub menu of settings for that function, such as DC, AC, Eon

or GND, at the right side of the screen. The buttons to the right of the menu B
select a setting, such as DC,

General Purpose Knob and TOGGLE

Some menus assign the General Purpose Knob to a selected adjustment.
The method empioyed is the same as for selecting a function, except the
finai selection in the side meny causes the General Purpose Knob to adjfust
some function, such as the position of measurement Cursors on screen.
Pressing the CLEAR MENU button ciears the assignment of the General
Purpose Knob except when assigned to adjust cursors or delay time.

B

Sl

The TOGGLE button works in conjunction with the Generat Purpose Knob
when positioning cursors. Each press of the TOGGLE button switches .

which cursor is active, and therefore controlied by the General Purpose R
Knob, '

Save/Recall Setups S

" You can store Up to four compiete front panefl setups in memory. Once you
complete a compilex setup and then save it in one of the four memory loca-
tions, you can retrieve it at any time. Saved front panel settings do not
include the assignment of the General Purpose Knob.

1-2 Introduction
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ﬂ; Product Description

B

Vertical System The vertical systemn provides four vertical channels with calibrated vertical
seale factors from 2 mV 1o 5 V per division.

[ ¥ 3

All channels can be displayed, vertically positioned, bandwidth fimited (to
either Full or 20 MHz}, inverted, and vertical coupling specified.

B4

Besides the four ch-arznels, math waveforms are available for display. (A
math waveform results when you add two channels.)

B4

Horizontal System There are three horizontai display modes: main, delayed, and XY.

The main display is the standard horizontal display mode with calibrated
sec/div scales.

The delayed dispiay can be delayed by time with respect to the main trigger.
The delayed display can also be set to display at the first valid trigger after
the delay. The delayed display also has a calibrated sec/div scale.

LELE 8.4

XY mode is useful 1o measure the phase difference of two signais.

horizontal system. You can configure trigger for source, siope, coupiing,
mode, and holdoff. Video triggers are avaiiabie for friggering on video sig-
rals.

'ﬁ-igger System The triggering system comprises a complete set of features for triggering the

You can adjust the trigger level or automatically set it to 50% of the trigger
_ -signal with the press of a button.

‘ | Once you have set up to take your measurements, the cursors can help you
Measurement
Cursors take those measurements quickly.

The TAS 475 and TAS 485 Qsciltoscopes have two types of cursors for
taking measurements on the displayed waveforms: delta (difference) and
absotute. The General Purpose Knob controls the placement of the cursors.
i . The TOGGLE button selects which cursor is active.

Delta voltage measures the voitage between the horizontal bar cursors,
Delta time measures the time between vertical bar cursors. These are deita
measurements; that is, measuremenis based on the difference between two .
CUrsors.

o8

Absoluie vol%a'ge measures the voltage position of a single horizontal bar
cursor. The displayed voliage level readout is made with respect to the
ground reference level of the channel.

g AL
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Product Description

The bar cursors remain displayed even
Generaf Purpose Knob. This allows you t
markers to easily identify if measurement
ters set by the cursors, Hemove the curso
measurernent off,

you change the function of the

O use them as reference points or

signais remain within the parame-
rdisplay by turning the curgor e

-

Qpﬁons Several options are available forthe TAS 475 and TAS 485 Analog Osciilo- =
~ scopes. A description of each option follows, '

Options A1-As5: International Power Cords

Besides the standarg North American, 110 V; 60 Hz power cord, Tekironix .
ships any of five alternate power corg configurations. See Table 1-1. !

Table 1-1: International Power Cords i

!
Option Power Cord —
At Universal European — 220 V, 50 Hz :
A2 ' UK — 240V 50 Hz _ i
A3 Australian — 240 v, 50 Hz e
A4 North American - 240 V. 60 Hz b
A5 Switzerland — 22¢ V, 50 Hz -

Warranty-Plus Service Options

The following options add to the services available with the standard warran- L
ty. (The stangard warranty appears following the title page in this manual.)
¥ Option M2: Tektronix provides five years of warranty/remedial service. 5
" Option M3: Tektronix provides five years of warranty/remedial service o
and four oscifloscope calibrations, K
% Option M8: Tektronix Provides four calibrations and four performance L
verifications, one of each in the second through the fifth years of sarvice, E
Option 3R: Rackmounted -~
With this option, Tektronix ships the oscilloscope with g rackmount kit, b
providing all the necessary hardware to adapt the oscilloscope for installa- P =
tion into a standard 19 inch instrument rack, Customers with instruments o

Can order a rackmount kit (Tektronix part number 016-1 166—00) for conver-

m..%
]

introduction

]
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Product Description

L Option 02: Front Cover and Pouch

p With this option, Tektronix ships a protective front cover to prevent damage

B to the front panel of the oscilloscope while not in use. An attachable pouch
(attaches to the instrument top} provides storage for the manuals and

2 probes supplied with your oscilloscope plus other additional accessories

3 you may want to keep with your oscilloscope.

; ~ Option 22: Additional Probes

With this option, Tektronix ships two additional probes identical to the two

standard-accessory probes normally shipped with the instrument (P61098
for the TAS 475 and P6111B for the TAS 485). This provides one probe for
each front-pane! input,

Option 23: Additional Probes — (TAS 475)

! With this option, Tektronix ships two P8129B 1X — 10X switchabie passive
probes in addition to the two standard-accessory P61098 probes normally
i shipped with the instrument. ‘

Option 9C: Certificate of Calibration and Test Data Report

Tektronix ships a Certificate of Calibration that states this instrument meets
or exceeds all warranted specifications and has been calibrated using
standards and instruments whose accuracies are traceable to the National
Institute of Standards and Technology, an accepted value of a natural physi-
cal constant or a ratio calibration technique. The calibration is in compliance
with U.S. MIL-STD—45662A. This option aiso includes a test data report for:
the instrument.

Accessories This section provides a list of both standard and optional accessories for the
TAS 475 and TAS 485 Analog Oscilloscopes.

Standard Accessories

Table 1-2 lists the standard accessories included with the TAS 475 and
TAS 485 Analog Oscilloscopes

“Table 1-2; Standard Accessories

Accessory Part Number
Instruction Manual 070--8688—-01
Reference 070—-8720-00
XYZs of Analog and Digital Oscilioscopes 070869001
4.5, Power Cord 161 —0230—-01

TAS 475 and TAS 485 instruction Manual 1-5
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Product Description

Tabie 1-2: Standard Accessories (Cont.)

Accessory

Part Number

Fuse (250 V.3 A Fast)

189-0277-0g

Probes (Guantity twa), 10X Passive; 100 MHz

P8109B (single unit)
(TAS 475) _
Probes (quantity two), 10X Passive; 200 MHz P51 1B (single unit)
(TAS 485)
P6109B Probe Manual (TAS 475) 070-7849-0p
P8111B Probe Manual (TAS 485) 070--8543-09p

Optional Accessories

Table 1-3 listg a few

of the optiona] accessories available for use with the
TAS 475 and TAS 485 Analog Oscilloscopes.

Table 1-3: Optionaij Accessories

Accessory

Part Number
Oscilloscope Cart K212
Rack Mount Kit {for field conversion) 016~11668-00
Service Manuyal 070887800
Accessory Pouch 016-1159—-0p
Fuse (250 V,1.54A Fast) 159-0311~0p
Fuse (250 V. 3.15 A Fast) 159-0190--00
Front Cover 200~3232-0p
Oscilloscope Camera C-9 Option 08
Oscilloscope Camera Adapter 016—-1154—0p
Soft-sided Carrying Case 016-1158-00
Transit Case 016—-1157—-00

1-6
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Product Description

Table 1-4: Available Languages

Manual Language Part Number
TAS 475 and TAS 485 Anaiog French 070-8889-00
Oscilloscopes User Manual , -
Spanish 070888800
German 070-8892-00
XYZs of Analog and Digital French 970-8070—-01
Oscilloscopes
Spanish 070—-8819—-01
German 070-8071-01

Accessory Probes

The

following is a list of optional accessory probes to enhance the use of

your oscitloscope;

P6046 Active, differential probe, 100 MHz
P6007 Passive, high voltage probe, 100X, 1500 VDC + Peak AC

PBO15A Passive high voltage probe, 1000X, 20 kVDGC + Peak AC
{40 kV peak for less than 100 ms)

P6101B 1X, 15 MHz, Passive probe
P61298 1X — 10X switchable, 100 MHz, Passive probe
P6408 20 MHz, 17 bit, Word Recognizer/Logic probe

TVC 501 Time-to-Voltage Converter (time delay, pulse width, and period
measurements)

P6021 AC Current probe, 120 Hz to 60 MHz
P6022 AC Current probe, 935 kHz to 120 MHz

AM 503S — DC/AC Current Probe System, AC/DC {uses AB302 Current
Probe)

TAS 475 and TAS 485 Instruction Manual
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Power On

E Before you begin using the TAS 475 and TAS 485 Analog Oscilloscopes,
ensure proper installation.

: Instaliation Perform this procedure to properly install and power on the TAS 475 and
' TAS 485 Analog Oscilloscopes.

. 1. Check that you have the proper electrical connections, The TAS 475 and
1 TAS 485 Analog Oscilloscopes require 90 to 132 VACgys or 180 o

250 VACRys, continuous range at 48 Hz to 440 Hz, A maximum of

85 Watlts may be requlired.

2. Check that the Line Voltage Range switch (Figure 2-1) is at the proper
setting for your power system.

’ 3. Check the fuse to ensure it is the proper type and rating (the rear panel
provides you with this information}. The TAS 475 and TAS 485 Analog

1 Oscilloscopes are shipped with the UL approved fuse installed. Fag-

ure 2-2 illustrates how to open the fuse drawer.

4. Connect the proper power cord from the rear-panel power connector
: (Figure 2-1) to the power system.

g : . Power Fuse -
Connector Compartment

©| =)

‘rmoounEct poweR
HeHlasom fank

i OLTAGE
SR ECTOR

"y
HE

ey

vty 91’1‘*‘""

P

P 'R.ﬂ.mm mmml

Line Voltage Range Swiich

Lj Hininln

.o e
RN o

Jos
=Te

ét“g |
[E]e

Figure 2-1: Rear Panel

TAS 475 and TAS 485 Instruction Manual ' 2-1
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Power On
Spare Fuse
Grasp the Fuse Drawer
and Pull Straight Out
Pop the Fuse Up from
the Boitom of the Drawer .
Figure 2-2: Fuse Compartment

5. Be sure you have the appropriate gperating environment. Specifications
for temperature, relative humidity, altitude, vibrations, and emissicns are
in Section 4, Specifications.

6. Leave space for cooling. Do this by verifying that the air intake and
exhaust holes on the sides of the cabinet are free of any airflow obstrue-
tions, Leave at least 5.1 cm (2 in.} free on each side.

7. Press the POWER button to power on the oscilloscope.

dé [ Telaronix TAS 485 g o | R
2 -

o

; :J,

P cLEAR
LCD D || D POWER

@ ”"cg_" Button
Figure 2-3: PCWER Button
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Quick Start

This section heips you get acquainted with basic controis and operating
systems of the TAS 475 and TAS 485 Anaiog Oscilloscepes once you have
power applied. Review Af a Glance in Section 3 if you want an overview of all
controls and connectors.

Selecﬁng and The TAS 475 and TAS 485 Osciiloscopes have four input channels. You can
: display the channeis separately or simultaneously. The following steps
Deseiec{ing mpUt demonsirate how 1o seiect and deselect channels for display.

Channels |
' 1. Power on the oscilloscope and wait for the self fests 1o complste.

2. Pressthe CH 1 button located on the front panel. The CH 1 indicator
lights, channel 1 is displayed, and vertical controls and menus are
assighed to channel 1. - ‘

3. Press the CH 2 button located on the front panel. The CH 2 indicator
lights, channel 2 is displayed, and controis and menus are assigned to
channel 2.

4. Pressthe CH 1 bution, assigning control to channel 1.

5. Press the WAVEFORM OFF bution, removing channel 1 from the dis-
play and leaving channel 2 displayed.

Using the Menus The TAS 475 and TAS 485 Oscilloscopss use menus for many instrument
) settings. In the following steps, you wikt set only channei 1 on and turn the

CUrsors on.

1. Press the WAVEFORM OFF bution until only channel 1 is displayed.

2. Pressthe CURSOR menu button.

3. Setthe delta volts (AVOLT) cursors on (using the following guide).

% CURSCR MENU ]
AVOLT ABS Y ATIME AT i
on Off off off ;
§ )
TAS 475 and TAS_ 485 Instruction Manual 2-3
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Quick Start

4. Now two horizontal bar cursors are displayed. The active (movabie) one

Is & salid line and the inactive one s &@ dashed line. Use the General

Purpose Knob to move the active cursor and use the TOGGLE button to

select which cursor is active.

o j R _\F%r—%i
SO S S N S N |
! i 1 I i ; :
30 —. L i i : i
I T { Position Active
Ll LD
I 1 | | T H
i P R I i [ Y Cursor
Active Cursor T U N O T N =)
e Y} TOGGLE
i H 1 T i 1 " - | i
; [ ] F——
HENERRENE =
o= | T [ ] ! e i Sef
D%"#LF'JF\“ oo Active earsor
S T 7
L N @
[ A
D @)

Connecting a Signal

The TAS 475 and TAS 485 Oscilloscopes accept signais through the front
panel input connectors labeled CH 1,CH2, CH 3, and CH 4. The probes
you use for taking measurements should only be those supplied with the
TAS 475 and TAS 485 Oscilloscopes. Connecting signals to the TAS 475

and TAS 485 Oscilloscopes is also possibie with the use of 50 Q coaxial
cables.

Before using any probe to take measurements, compensate the probe to
match the input channel, See Compensating the Probe on page 2-5,

Using AUTOSET

The AUTOSET feature of the TAS 475 and TAS 485 Oscilloscopes automati-
cally sets most of the front panel controls.

1. Connect the probe compensation signal (from the PROBE CoMP
connector on the front panel) to either channal of the oscilloscope and
display that channel (see Figure 2-5). Turn all other channels off,

2. Press the AUTOSET button on the front panel. Wait one to three sec-
onds to allow the instrument to adjust all the controi settings.

The instrument will trigger on the waveform, display at least one complete
cycle, and center it horizontally on the CRT. The baseline of the waveform
will be at the center horizontal graticuie tine. The intensity level is increased if
set too low for a viewabie display.

See Table A-2 on page A-8 for a complete list of AUTOSET default contro!
setftings.

2-4
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Quick Start

=

: 001010

MENL

-
i
Q

=) =

Figure 2-4: Probe Compensation Signal Displaved after AUTOSET

Com pensaﬁng the Passive probes reguire compensation to ensure maximum distortion-free

Probe . input to the TAS 475 and TAS 485 Oscilloscopes. Before taking any mea-
surements using a probe, first check the compensation of the probe and
adjust it to match the channel inputs. The signal source for this check is the
front-panel PROBE COMP signal (Figure 2-5).

1. Attach the probe to one of the channel input connectors aiong the lower
right of the front panel.

2. Attach the probe tip to the PROBE COMP connector.

— VOLTS/DIV

SEC/DIV

&

CLEAR
MENU

ALTICHOP,
ADD

WAVEFORM OFF MAG
RS G
gf 1180200 “
POWER : E@vn i CHt | CH2  save CH3

oFT

Figure 2-5: Connections for Compensating a Probe

TAS 475 and TAS 485 Instruction Manual 2-6
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WLHCK Start

3. Selectthe appropriate inp
CH3,0rcH4 front-pane!

4. With the probe attached b
pensation output of the os

ut channel by pressing either the CH 1,CH 2,

button.

etween an input channe
cilloscope, press the Al

and the probe com-
TOSET button on the

front panel,

Set the verticg| scaleto 1 v using the VOLTS/DIV controf.

Center the waveform vertical

ly using the vertical POSITION centrol.

5

5

7. Set the horizontal scale to 200 ps using the SEC/DIV control.
8

Set the trigger coupling to Noise Reject (use the following Quide).

06 MAN/ @ DaLay
@ SELECT

TRIGGER

i

|
|

SLOPE  HoLDoRR |

Nojse Raject

MENU

9. Set the verticat bandwidth to Fujt {use the following guide).

|
VERTICAL chANNr-;L 1 MENU
MENU i CPLG VAR INV
IJ)C Off Otf

10. Check that the displayed waveform s a square wave with flat tops and
bottoms. See Figure 2-6 for illustrations indicating Proper and improper

probe compensation,

2-6
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Quick Start

Probe Compensated Correctly

Probe Over Compensated

Probe Under Compensated

Figure 2-6: How Probe Cdmpensaticn Affects Signals .

11. Adjust the iow frequency compensation adjustment, located in the
probe body, for the best possible square wave. See Figure 2-7 for the
location of the low frequency adjustment.

Low-frequency
Adjustment

P&1118 Probe Compensation

P6109B Probe Compensation

Figure 2-7: Location of Probe Head Adjustment

TAS 475 and TAS 485 Instruction Manuai ' 2-7
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Cuick Start

Adjusting Your
Display Environment

You need to consider three oscilloscope operating systems 1o obtain the
best possible display. AUTOSET adjusts many of these features for Yyou with
the press of a button.

Verticai System

You can change the vertical components of the displayed waveform by
adjusting several features of the vertical operating system. Consider the
following when setting up the vertical system for display:

B Vertical scale (volts/div)
B Input coupling
®  Signal invert

#  input bandwidth

Horizontal System

You can change the horizontal components of the displayed waveform by
adjusting several features of the horizontal operating system. Consider the
following when setting up the horizontal system for display:

m  Horizontal scale (sec/div)

®  Magnification

Trigger Sysiem

You can madify the triggering system in a variety of ways i0 create the best
possibie triggered display, depending on the components of the input
waveform. Consider the following when setting up the triggering system:

® Mode

x  Source
~ 1. Coupling
7 Slope

2-8
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At a Glance

- The TAS 475 and TAS 485 Oscilloscopes were designed for ease of use. To

reduce the clutter of knobs and buttons on the front panef, many instrument
control functions are now menu driven. The menus access instrument
functions typically set once before taking measurements, The front panel
controls access instrument functions you might need to adjust during mea-
surements. '

The menus are easy io use. For example, pressing the VERTICAL MENU
bution displays the menu choices for the vertical operating system.

This section of the manual illustrates each control and connector and con-
tains a brief description of its use or function. Figure 3-1 shows the front
panei of the TAS 485 Analog Oscilloscope.

77 - N
| Tekironix TAS 485 g s |
.
£ AUTOSET)  ypary
T
. o O
i/ - SAVEREGAL vt @ OELRY
SURSOR . SETUP # SELECT
%0 AN VERTIHCAL SE HORIZONTAL A TRIGGER il
~\
woH @ FOSITION < posmon B
o
<O a2 :
y VEHTICAL HORIZONTAL
MENL [ MENU
- = S VOLTS/BIV SECION
o % N
. . o woH4 \
WENU i
! . P } v . I
* % moe mm |
(” i WAVEFGRM OFF MAG
Y Y = Ty PAOBE GOME -
@ \.' OSSO SOWER L i [Tent g CHZ  cwored CH3 0 oHe
3
@ —
' IRTENSITY 2US READOUT SCALELLLLM o Y,

Figure 3-1: The TAS 485 Analog Oscilloscope Front Panel
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At a Glance

Power and Disp!ay ”Fhfe power and d.isp!ay controls allow you to cycle the power on and off and
adjust the CRT display.

Controls

r LT g 2

A
|

H
L
;

EESREseass

J |
N

]
[e] [y
¢O;> I‘O

CNCECRCE

L)

TRACE
ROTATON

The INTENSITY coniroi
adjusts the brightness of the
main sweep, The intensity_
ratio between the main
sweep and delayed sweep is
set in the Utility menu {see
page A-7).

The FOCUS control
sharpens all displays.

INTENSITY

The TRACE ROTATION

control is a screwdriver i"" :
adjusiment that aligns the Vi
CRT sweep to the horizontal
graticule lines.

o The power switch cycles the
SCALE LM . instrument power on and off.

! i | - b
: m— Front-panef seftings existing

prior fo power off refurn at
power on.

READOUT

The SCALE ILLUM contro}
adjusts the Hlumination leve|
of the graticule lights,

The READOQUT control
adjusts the brighiness of the
readout displays (menus,
readouts, and Cursors).

3-2
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At a Glance

Menu Select Buttons Use the menu buttons to choose corresponding items from the menus when
dispiayed.

(T . -
R L EE R EER R R :.... IR LRl EEE T EE ] The Submenu bunans Se!ect ftems
" ; Y'/ from a corresponding iist on the
b display.
3
e + The CLEAR MENU button clears ithe
L displayed menus.
i
!
4 |
\—“‘—" The main menu buttons select ftems
from a corresponding list on the
display. '
TAS 475 and TAS 485 instruction Manual ' 3-3
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At a Giance

Signal !nputs and Use the input connectors to apply signals to the TAS 475 and TAS 485

Outputs Osciiloscopes. The outer contact rings on the CH 1, CH 2,CH3, andCH 4
connectors recognize attenuation factors of coded attenuator probes., A
probe compensation signal and a chassis ground contact are also provided.

The PROBE COMP signai
provides a 5 V, 1 kHz square
wave signal (into a 1 MO
load) for compensating

i

i

vollage probes. See page FROBE COU?__ S— ii l
2-5 for further information, =t cHe g CH2 s cH3 1 oHa__ B
This connector provides T
contact with the chassis iy

ground,
s
/ e
The CH 1 input connecior The CH 2, CH 3, and CH 4 input et
connects signals to the input of connectors connects signals to
the channel 1 vertical system. each channel’s veriical system.
A signal connected fo the CH 1 : A signal connected to one of
input connector produces the these input connectors provides
. horizontal deflection (Xaxis) when the vertical deflection (Y-axis) o
horizontal mode XY Is selected, when herizonial mode XY is Ej
selected. o

The EXT Z AXIS IN connector
allows the application of an
exiternal signal to modulate the

display intensity:
UESED SECTRIOALE O LABDRATORY LSE .
i EXT 2 AXIS I srauem SP o o
UG & TStk {<T5V ply § B
EQUPKENT L JLBLANKS :mmsum;i;mm& %?-‘ 7
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At a Glance

Vertical Controls Use the vertical controls to access the features of the vertical operating
system.

A

] ] i
Wl Ky i) Ny em)
L

The POSITION controf vertically adjusts
the position of the sefected waveform
display. Position the waveform created
with the ADD function by positioning
the added channels.

SRS VERTICAL m
(" ®CH{ 2 pogmon

The VERTICAL MENU buttan dispilays
the menu items for the vertical system
of the selected channel. The menu
displayed is dependent on the channel
select butfons. See page 3-9 for menu
choices.

The channel select butions determine
which channel is currently selected for
control. 4 lighted LED next to the channel
button indicates the selected channel, _<
Multipie channels may be displayed but
only one channel may be conirolled at a
time.

The VOLTS/DIV controf selects calibrated
deflection factors for each input

The ALT/CHOPR, ADD button displays the channel

menu choices for multiple channel
display and math operations. See page
3-9 for menu choices.

ALTICHOP,

WAVEFCAM OFF The VOLTS/DIV control settings

: displayed in the CRT readout reflect the
deflection factors. The voits/div readout
reflects the defiection factor of coded
probes.

The WAVEFORM OFF button removes the
selected waveform from the display. The
LED for that channel is turned off and
the readout for the channel is removed,
Turning the waveform off for one
channel will automatically cause the
oscilloscope to swiich functions o a
remaining channel, Channel 1 will
remain selected when alf others are
turned off uniess the ADD funcition is on.

TAS 475 and TAS 485 Instruction Manual : ' 3-5
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At a Giance

Horizontal Controis Use the horizontal {sweep} controis to access the features of the honzontai
system for both the main and delayed sweeps.

[
;g _
[
C
i {D
A
v i W | @
[ETaEAaY Tow) Rl No ¥
[ -
[ i
.
X5 MAIN/ @ DELAY The MAIN/DELAY SELECT
@ SELECT button assigns the horizontal
controis 1o either the main or
The horizontal POSITION comtrot e delayed sweep.

adjusts the horizontal position of the
displayed waveforms.

S HORIZONTAL Ny 4N TRIGGEH —
<] postmon [ :

The HORIZONTAL MENU button
/ displays menu choices for the
horizonial operating system. See page

HORIZONTAL
MENLU s
3-8 for menu choices.

The SEC/DIV conirol selects the
horizontal deflection rate (sweep speed)
for bath the main sweep or the delayed
sweep.

The calibrated main sweep speed for the
TAS 475 is selectable from 0.5 s 1o 20 ns
per division. The TAS 485 is selectable
from 0.5 s to 10 ns per division.

The MAG bution magnifies the main
/ and delayed sweeps by a factor of 10.
When on, the sec/div readoults reflect
the correct sweep speeds and the
symbol appears next to the sec/div -
readouts.

The calibrated delayed sweep speed for
the TAS 475 is selectable from 5 ms o

‘ 20 ns per division. The TAS 485 is
selectable from 5 ms to 10 ns per division.

3-6 - Cperation
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At a Glance

Trigger Controls The trigger controls provide access to the features of the trigger system for
both the main and delayed sweeps.

o
= o |lo
= f -

0o

iy
| W i ial Wil ) |
®

The MAIN/DELAY SELECT butlton
assigns the frigger controls to either
the main or delayed sweep.

The LEVEL control sets the amplitude
aﬂ TRIGGER R fevel for the trigger circuitry. its value
: is displayed in the readout. The sweep

friggers when the amplitude level is
reached. A trigger level indicator
appears on the display while changing
DeELAY the level and disappears after about

THIGGER five seconds of no level changes.

The MAIN SWP TRIG'D indicator MENU
lights when the sweep is triggered. )

The TRIGGER MENU button displays
menu choices for the trigger system.
The TRIGGER MENU button displays

The READY indicator lights when the

single-sequence mode s ready fo menus for either the main sweep or
accept a triggering event. the deiayed sweep, depending on the
SETLEVEL RESET selection of the MAIN/DELAY SELECT
Tos% 5 sea button. See page 3-9 for menu

choices.

The SET LEVEL TQ 50% button The RESET S SEQ button enables the

automatically sets the trigger level to trigger circuit fo receive another
the mid point of the trigger source trigger event. RESET 8 SEQ functlions
: signal. only when the trigger mode is set fo

single sequence.

TAS 475 and TAS 485 Instruction Manual 3-7
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At a Glance Ff :

Miscellaneous The buttons described here either have a reiationship with many instrument
Controls

functions or perform specific tasks.

The AUTOSET button seis the
front-panel controls to obtain a usable
display of an applied signal for ali —
channels displayed, E :

The UTILITY button displays menus —
{ AUTOSEY) UTRITY used to configure operating systems E’ :
s ', and perform calibration routines. Sece e

page 3-9 for menu choices.
SAVEMRECALL

The TOGGLE button selects
which cursor the General

Purpose Knob controls. The SAVEIRECALL SETUP butfon Ei '
displays menus that alfow four
complele fromt-panel setups to be

The General Purpose Knob is stored for later recall. See page 53-8 .

assigned to various operations, for menu choices. m

depending on the last
applicabie menu operation:

B Posilioning cursors The CURSOR button displays the

B Adjusting time for delay measurement cursors. Use the
events General Purpose Knob to position the

®  Variable volts/div and cursors. See page 3-9 for menu .
sec/div choices. E g

& Delayed irace separa- m
tion

w  Calibration roufines

If no menu is visible, the knob
controls the fast applicable
menu selection,

3-8 Operation e
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At a Glance

Menu Map Figure 3-2 is & compiete map of the menus; it will help you locaie menu
driven functions and their available settings. Refer to Detaiied Menu Descrip-
tions, beginning on page A-1, for operating information about each menu.

DC ‘
AC Main Mode Auto
GND Select LED on Auto Level
VERTICAL Normat
MENU CPLG Oft Single Sequence
Button VAR —I ] 0On Video Line
— T MAIN/ @ DELAY Video Field
INv off @ SELECT odd even both
Bw
o = -
TRIGGER  y0opE Cﬁfjmy et
20 MHz MENU Cho
Fuil Button SRC  ~——] o
e
Of SLOPE — Add 1+2
ALT/CHOR, Cn HOLDOFF o Add 3+4
App ) ! Line
Menu Button ADD1+2 Off
w— ADDIZ4-4 On Do
Dise SELECT toggles Noise Reject
between Main and L HF Reisct
Alt Delay modes ee
Chop AC
LF Reiect
HORIZONTAL. MAIN Rising
MENLU Falling
Button DELAY Off
Xy On Off (mim)
VAR On
TROSEP
SAVE/i;LEJCALL - Delay Mode
SETUP RECALL 1 Select LED off
Meng Button SAVE 2 Runs After
- 3 E MAN/ 8 DELAY Trig After
ERASE | a & sELECT Video Line
—_ 3 Chi
CURSOR AVOLT TRIGGER ODE Cha
Menu Button MENU -
ABS YV Off l Cha
Y e Button
3 ATIVE on o SRC Cha
' 1/AT CPLG Add 1+2
- SLOPE Add 3+4
Line
Delay Infensity
Video Sync be
UTILITY Dual Delay SELECT toggies Noise Reject
Menu Button ~ CONFIG Single Sequence between Main and MF Bsject
m —_— CAL. Readout Deiay modes AC
D LF Reject
Calibration Routines
Refer to page A-7 for Rising
actual Utility submenus Software Version Falling
Figure 3-2: Menu Map

TAS 475 and TAS 485 Instruction Manuai
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AL d wlance

Readout Display

The CRT displays information about |
surement values. Figure 3-3 iltustrate
information. Figure 3-4 ilustrates the
screen and what they mean. Figure 3
indicators angd measurement cursors,

nstrument settings, menus, and mea-
S where on the CRT You can find the
types of indicators that appear on

-5 illustrates the waveform reference

)

J Channei 1 Main Sweep GPK' Assignment
| Channel 2 Delay Swesp Cursor/Delay Setting
Channet 3 Trigger
Channet 4 Uncalibrated Message

Sub-Menu Select 1

Sub-Menu Select 2

Sub-Menu Select 3

Sub-Menu Select 4

Main Menu Title and Calibration Message

5
. »‘«"
Main-Meny Main-Menu [.-] Main-Meny - Main-Menu ["~] Main-Menu
Select 1 Select 2 A Select 3 Select 4 Select 5
| a
L | 5
|
i

1GPK is the abbreviation for Generaj Purpose Knob.

Figure 3-3: Readout Display Map

3-10
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At a Glance

Values and Units

for Vertical Scales Bandwith Limit On
Channel Vertical Value and Units for
Channel Indicator inverted Coupling Main Horizontal Scale

- /
- \\ \1 /

~
TN/ T
CH1, 500%%% M>200%% () Delay

+CH2 > 1v» D=>200"
d CH3 2ve  MTrig ™%

CH4 5V o
Magnification
Oon
Variable Vertical Scale Variable Horizontal
Indicator Scale Indicator
Add Mode Value and Units for
Indicator Delayed Harizontal
Scale
Value and Unils for
the Function Set
for the General General Purpose General Purpose Knob
Purpase Knob Knob icon Assignment
(\\\\J \ /‘ ﬁ/

—
CHL 500%%% M>200%y () Delay

+CH2 > v+~ D>200" 41.45%7

CH3 2ve, MTrig 525.57754

CH4 5V o, N |
Selected Trigger .

Question Mark Trigger Question Mark

Indicates that the Holdoff On  Indicates that the
Displayed Value Displayed Value
Value and is Unceriain is Uncertain
Units for Trigger
Trigger Level! Siope

Figure 3-4: Readout Indicators

TAS 475 and TAS 485 Instruction Manual 3-11
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At a Glance

Time Measurement
Cursors; Solid Line
Indicates Active Cursor

£ )
~ 7 N 3
]
1
1
e mmwaaa .- PP cwemmda
13 -
Voitage Measurement : |
Cursoars; Solid Line 3

Indicates Active Cursor v .

Y

Typical Waveform

Tn‘ggerLeve[He{erence EERREY I S PR DO BT IR P, -
Line Appears Momentarily F: .
When You Adjust the v 4

Trigger Leval /

Ground Symbol and a /
Reference Line Appear

Momentarily When You (
Adjust the Vertical Position

- m oo ool o sy oo
=

THOEN

N

Figure 3-5: Waveform References —

i
&

=
J

B
e
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Using Basic Features

This section provides step-by-step instructions for using several basic fea-
tures of the TAS 475 and TAS 485 Analog Oscilloscopes.

DESPI aying Repeﬁﬁve Repetitive signals have a recurring pattern, where the amplitude and fre-

Sianals quency do not change from one cycie to the next. The following steps
g describe how to display a repetitive signal, although pressing the AUOTSET
button performs these tasks for you.

1. Adjust the vertical POSITION control to display the waveform at vertical
center and the VOLTS/DIV control to provide the resolution dasired.

2. Pressthe TRIGGER MENU button and set your triggering environment
as desired from the menu choices.

3. Press the VERTICAL MENU button and set your vertical environment as -
desired from the menu choices.

4. Adjust the horizontal POSITION control to center the display herizontally
and adjust the SEC/DIV contro! to display at least one complete cycle of
the waveform.

Magnifying Your The MAG button horizontally magnifies the sweep by a factor of ten. This
Si g nal can be very useful in viewing a fast signal transition.

1. Connect the probe to the PROBE COMP output on the front panel and
press AUTOSET.

2. Adjust the volis/div scale to obtain one complete cycle of the waveform
for every horizontal division.

3. Press the MAG button, expanding the waveform horizontaily by a factor
of ten.

Take all measurements as usual, noting that the displayed readou for the

sec/div scale has now increased by a factor of ten and the % indicator

appears next {o the sec/div scale. :
TAS 475 and TAS 485 Instruction Manual 3-13
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Using Basic Features

Magnify Off Magnity On
Figure 3-6: Horizontai Magnification
Disp!aying Video Video signais contain both horizontal and vertical sync pulses. The trigger e
: System has modes to identify either of these puises and produce a trigger. 3
Signals A
1. Setthe trigger mode to video line or video field (use the following guide). —
o
":x:::vi- v
2 MAIN/ # DELAY
® SELECT J ? '
) : i i U | : } "
| MAIN TRIGGER MENU [ eS| D
[MODE  sRe CPLG SLOPE HOLDOFFf video Ling| 3 B
TRIGGER lvire  om o Fal o ] T B
MENU Video Field o
, 3y odd aven both. . o
Y D ' et i _
| i
. mw -
ny;
e
2

Set the SRC to the appropriate trigger source.

3. Setthe SLOPE o Falling for a standard composite video signai. Select B
Rising for inverted video signals, -

4. Setthe vertical and harizonta controis to produce the desirad display.
Figure 3-7 illustrates a typicai triggered TV signal.

A ey
o

iea‘ o

e
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Using Basic Features

- ~7)
a ™ Ei -1 ﬂﬂ @
=S
- | R
I SN

<
D o )

Figure 3-7: Mubltiburst Signal Triggered in TV Line

Usjng Sing[e The single sequence trigger made allows one sweep of all displayed chan-

Sequence trigger circuit is re-armed.

nels to occur for each trigger event. Another sweep cannot occur until the

Use singie sequence mode to display and photograph either nonrepetitve
signals or signals that cause unstable displays.

1. Set the verical and horizontai controls as desired.

2. Pressthe TRIGGER MENU button to dispiay the trigger menu choices

and set the MODE to Single Sequence {use the following guide).

X MAIN @ DELAY

& BELECT
MAIN TRIGGER MENU
MODE SAC CPLG SLOPE HOLDOFF
TRIGGER .§ Seq Cht 08 Rise Off
MENU
C_ 3
D @D | &,

Singie Sequence
Vigeo Line

Video Field
odd even both

MORE
2of2

UlCI0lY

-

3. Set the readout and cursors display options by pressing the UTILITY

" button and selecting the appropriate choices with the menu select

buttons. See page A-7 for a description of the utility menus.

4. Press the RESET 8 SEQ button, Iighﬁngéhe READY LED. The LED will
remain fit until the instrument receives an appropriate trigger signal.

The MAIN SWP TRIG™D LED lights to indicate an adequate trigger signal is

presert for the main sweep.

TAS 475 and TAS 485 instruction Manual
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Using Basic Features

Perform ing Waveform The TAS 475 and TAS 485 Oscilloscopes provide a featurs that allows you to

Math add two separate signals, creating a third signal. With this feature you can
see the results of adding two signals together or removing unwanted com-
ponents of a signal. A + symbot appears to the ieft of the channet 2 readout

when adding channels 1 and 2. A + symbol appears to the left of the chan-
net 4 readout when adding channels 2 and 4.

This procedure demonstrates how to use the add feature of the TAS 475
and TAS 485 Oscilloscopes by solving & commen problem of having an AC
line-frequency component mixed with another signal.

1. Using channel 1, obtain the signal containing the unwanted AG fine-fra-
quency component mixed with another signal,

2. Using channel 2, obtain the AC fine-frequency component only.

3. Invert the channe! 2 signal (use the following guide). The invert indicator
1 appears in the channel 2 readout display. '

VERTICAL CHANNEL 2 MENU
MENU CPLG VAR INY BW
AC Ot Gn Fegil

s

4. Add channeis 1 and 2 together (use the following guide}.

T
i o
ADD/DISPLAY MENU |
ALT/CHOP, ADDI+2  ADDS+4  DISP ‘ On
ADD | on oft Alt ! )
|
{ )

The instrument displays a third wavefarm that shows the result of adding the

two waveforms together. Figure 3-8 shows an example of subtracting (using
invert) waveforms.

Vertical position of the added wavetorm is affected by the vertical position of
the added channeis.

3-16 Operation
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Using Basic Features

i A1y

; | e wevetorm f T X
with 60 AC Signal ‘ i M D
i r | ¢ Vo)
2
; | =
10 oy 2 -
Channel 2 Waveform with ,;( \\ / -
AC Line-frequency Signal PN e MENY
3 *

=)

e
- 7 2
= AN
: Chanmel 1 Waveform llﬂ \\ r .
A% =
E o O o o OO o O e o O I
Resulting Waveform N e P Y P PR FOPIPN ¥ OPR WY P!
{Channel 1 Minus Channel 2) J RS R NN Sy A A By N G
-%j : 1 i \ . @
channel 2 Waveform with AC S O O O e > B BN B N -
Line-frequency Signal Inveried . L7 i
E > ’
\
Figure 3-8: Subtracting Components of a Waveform
E

Using the Delayed Delayed triggering allows you to set a time delay from the triggering event
= Swe ep with Del ayed- for. the main sweep to ;tart the delgy@d sweep. j‘h|s enables you to‘eﬁective—
\ . ly increase the resolution of a portion of the main sweep by displaying a
T”ggermg segment of the main sweep using the delayed sweep.

i 1. Connect CH 1to the PROBE COMP signal using the standard
accessory probe.

a 2. Pressthe AUTOSET button.
3. Use the SEC/DIV control to set the sec/div scale o 2 ms.

# 4. Turn the detayed sweep on (use the following guide).

w1
n ]

TAS 475 and TAS 485 Instruction Manual ' 3-17
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Using Basic Features

HORIZONTAL
MENYU

HORIZONTAL MENU

MAIN DELAY XY VAR TRCSEP

On On Off on ;
: y

eSS

This extinguishes the LED for the MAIN/DELAY SELECT button, indicat-
ing that the trigger and horizontal controls are now assigned to the
delayed sweep.

The intensity ratio between the two sweeps can be set to help

NOTE

differentiate between them. See the Ulility functions on page A-7 to
set this ratio.

5. Press the UTILITY button and select CONFIG from the main menu.

6. Select MORE until you can select the intensity level ratio for the delayed
sweep (use the following guide}.

1

UTiLITY I

§ UTILITY MENU

CAL D

intensity Delay = Main

Intenisity Delay > Main

&S

Friss

Intensity Delay Maximum

MORE
tof4

7. Adjust the trace separation to vertically separate the main and delayed

sweeps (use the following guide}.

HORIZONTAL
MENLU

i

}‘ HORIZONTAL MENU

| MAIN DELAY Xy
10N On Off
'

3-18
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Using Basic Features

" 8. Setthe trigger mode to runs after (use the following guide).

T

X MAIN/ @ DELAY _
® SELECT
g )
: E DELAY TRIGGER MENU | Buslier | | C0) e
E MODE SRC CPLG SLOPE : T At
BunAft  Cm e Rise | e Aer =
- T%gﬁgn i Video Line { ]

3

This causes the delayed sweep to start after the time delay setting
regardiess of a trigger.

E 9. Use the SEC/DIV control to set the delayed sec/div scale to 200 yis.

10. Adjust the delay time (move the intensified zone) using the General
Purpose Knob. Use the following guide.

HORIZONTAL MENU |
HORIZONTAL MAIN  DELAY XY VAR TRCSER |
iy MENU on on off Gn |
e Y
o
-
You now have a display that consists of the main sweep with an intensified
sorvm portion and a delayed sweep of the intensified portion {see Figure 3-9),
e
NOTE
a |
B L
You cannot set the delayed sweep sec/div scale to a slower speed
— : than the main sweep. When the delayed sweep scale matches the
i main sweep scale, further reduction of the delayed sweep scale
also affects the main sweep scale. When the main sweep scale
i matches the delayed sweep scale, further increases of the main
: sweep scale also affects the delayed sweep scale.
i
]
e
“ik .
“ TAS 475 and TAS 485 Instruction Manuai 3-19
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Using Basic Features

intensified Portion of the A
Main Sweep is the Delayed
Sweep
Main Sweep — @)
ERELTLEINREIRIRINAVIRRUIRRERURNERANDELE D
-
Delayed Sweep - R )
< > ©
L
Figure 3-9: Using the Delayed Sweep
11. Set the trigger mode to trig after, causing the delayed sweep to start
after the delay setting and an appropriaie trigger {use the foilowing
guide;.
S MAIN/ # DELAY
@ SELECT
DELAY TRIGGER MENU Funs Aer
MODRE SAC CPLG SLOPE Trig After
TraAft Chi De Rise
T'RIII(E;SER Video Line
At this p“oint, the two waveforms are still displayed, since an appropriate
trigger signal is available. Adjusting the trigger LEVEL controf out o the
range of the waveform causes the delayed sweep o stop, since an
appropriate trigger signal is no ionger availabie.
Using Dual Delay
Dual detay displays two intensified zones on the main sweep, each defining
the start peint of a delayed sweep. This method more accurately measures
time between two points on the main sweep than obtained with the mea-
surement cursors.
1. Setthe trigger mode to rung after (use the following guidel.
3-20 : ' Operation
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Using Basic Features

1
&
. R MAIN @ DELAY
# @ SELECT . ) ~
uu i : \
| DELAY TRIGGER MENU | Funs Alter -
MODE  SRC CPLG  SLOPE ! . .
- ‘RunAl Chi oC Aise i Tre Aller
5 T?ﬁgg&“ 7 Video Line
1 D 5
. |
!
2, Press the UTILITY button and select CONFIG from the main menu.
3 3. Select MORE untif you can sefect Dual Delay Enabled (use the follow-
- ing guide;}.
2
3
; UTILITY MENU Dual Detay Disabied
“ CONFiG  “CAL D Duat Dalay Enabied
W
: e
; .
: 4. Press the CURSOR bufton and set ATIME to On {use the following
guide). :
5 Notice that turning a measurement cursor on automaticaily turmns a
previousty selected measurement cursor off.
. .
: |
CURSOR MENU |
AVOLT  ABSV  ATIME  1/AT
4 o Ot on off :
f
o
\
4
|
o
3 5. Setthe delay sec/div scale to 100 ps.

You now have two intensified zones displayed on the main sweep.

B8

8. Adjust the position of the intensified zones using the General Purpose
Knob. Use the TOGGLE button to select which zone to move.

38

Ew Y

!
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Using Basic Features

Intensified Portions of the
Main Sweep are the Delayad

Delayed Sweeps ————=-
Positioned Together

Main Sweep ——w——p

Sweeps /

Figure 3-10: Using Dual Delay

Saving and Recaliing
Front Panel Setups

The TAS 475 and TAS 485 Osgil
store front-panel settings. This featurs is very helpful w

loscopes provide four locations for you o

Saving a Setup

Use this procedure to save a front-panel setup.

1.
2.

Press the SAVE/RECALL SETUP button to display the setun menu.

Select SAVE and memory location 1,

placing the Setup in memory
location one (use the following guide) :

NOTE

lace the old settings

. o locations underscored contain a
Stored front-panel setup.

3-22
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Using Basic Features

i

[ SETUP MENU
SAVEMECALL RECALL  SAVE ERASE
SETUP

Once you have saved a particular front-panel setup, you can change the
settings as you wish, knowing that you can retrieve the original setup at any
time,

Recalling a Setup

Use this procedure to recall a front-panel setup.

1. Press the SAVE/RECALL SETUP button to display the setup menu.
2. Select RECALL with the menu buttons.

3. Select the location from which you want to retrieve the front-panel set-
tings (setup 1 through setup 4). Setup locations underscored contain a
front-pane! setup.

The oscilloscope returns the front-panet settings o those in the selected
setup location.

Erasing a Setup

If you wish, you can erase any setup location. ‘
1. Press the SAVE/RECALL SETUP button to display the setup menu.-
2. Select ERASE with the menu buttons.

3. Select the location you wish to erase (setup 1 through setup 4). Setup
locations underscored contain a front-panel setup.

The selected setup location is now empty.

TAS 475 and TAS 485 Instruction Manual 3-23
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Taking Measurements

This section provides procedures for taking several different types of mea-
surements related to time and voltage. Since the cursor measurement
systern takes measurements aasily and quickly, all measurements dis-
cussed in this section use the cursors.

Taking Time Related You can take frequency, period, and time between event measurements with

the cursor measurement system. The following procedures provide you with
Measurements “quick and easy methods to take these measurements.

Measuring the Frequency and Period

Measuring the frequency and period of a waveform are both time related

measurements. You measure frequency in hertz (Mz) and period in seconds.

1. Obtain a stable display with at least one compiete cycle of the waveform
displayed.

2. Turn the 1/AT cursors on to measure frequency (use the following
guide). '

CURSCR :

CURSOR MENU !
AVOLT ABS YV ATIME HAT

o off off On ‘

) y

3. Using the General Purpose Knob, move the active cursor along the
waveform to a starting point for the measurement. A good place for this
first cursor is midway on the rising portion of the waveform.

4, Press the TOGGLE button to activate the second cursor. Using the
General Purpose Knob, move this second cursor to the same position
on the waveform that is one complete cycle away. See Figure 3-11 for
placement of cursors,

5. After you place the cursors, read the frequency of the waveform dis-
played in Hz on the CRT.

TAS 475 and TAS 485 Instruction Manual 3-25
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Taking Measurements

Time Cursors

f/ \\

. Wi
D‘\
| =)
. =
&
. : ~©
= )y

Figure 3-11: Measuring the Frequency of a Waveform

6. Change the displayed measurement from frequency to time by turning B
the ATIME cursors on (use the following guide).

CURSOR : L '
CURSCR MENU
AVOLT  ABBV  ATIME  1iaT
Off Off Cn Off E:

= @

15|

" NOTE

=

Do not move the placement of the cursors. Use the same waveform
and cursor placement, as used in the frequency measurement, 1o
measure the period.

B
| ER
7. Read the period of the waveform dispiayed in seconds on the CRT.
-
‘Measuring Pulse Width
L
You can measure a pulse width with the time measurement cursors. LS

1. Obtain a stable display with at least one complete cycle of the waveform
displayed. '

2. Turn the ATIME cursors on (use the following guide).

3.26 ‘ ‘ Operation I
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Taking Measurements

CURSOR

! CURSOR MENU

AVQLT ABS Y ATIME /AT i
off of {ols} o i
!

3. Use the General Purpose Knob to move the active cursor along the
waveform to a starting point for the measurement.

4. Press the TOGGLE button to activate the second cursor. Use the Gener-
al Purpose Knob to move this second cursor to the place on the
waveform where you wani to measure time in relation 1o the first cursor.

Placing the cursors at the rising edge and the falling edge gives the
pulse width measurement. See Figure 3-12 for placement of cursors.

5. Thetime (pulse width) in seconds appears on the CRT.

o -

e

s

: 101000

Tirme cursors placed to
measure a pulse width

=
il
=
&

v
Q

Figure 3-12: Taking Time Measurements

Taking Rise/Fall Time Measurements

Typically, you measure the rise and fall times between the 10% and 90%
portions of the waveform. See Figure 3-13 to help take these measurements.

1. Obtain a stable display with at least one complete cycle of the waveform
disptayed.

2. Adjust the sec/div scale to display the rising or falling edge of the
waveiform.

3. Set the variable volts/div to on (use the following guide).

TAS 475 and TAS 485 Instruction Manual 3-27

www.valuetronics.com



Taking Measuremenis

r——

VERTICAL | CHANNEL 1 MENU oft

MENU CPLG AR NV Bw Y

S LAC On of Fuil (e
L 5 )

4. Adjust the volts/div scale, vertical position, and the General Purpose
Knob (to adjust the variable gain) to obtain a centered six-division signal.”

5. Bet the time measurement cursors on (use the following guide).

CURSOR

CURSOR MENU
AVOLT  ABSY  ATIME 14T
oft o on off

=IE =

==

8. Use the General Purpose Knob to move theé active cursor to the point on
the waveform where it crosses the 10% location of the waveiorm. This
location is marked on the CRT graticuie. See Figure 3-13 for placement
of cursors.

D

[~ -

Time cursors at the points N TR e 2
where the waveform . : : =\
crosses the 10% and 90% H P €D
graticule markings to i 4 )
measure rise time s / ==
~ =)
o] |-

CLEAR

MENU
!

=l =] = =)

Figure 3-13: Taking Rise/Fall Time Measurements

7. Press the TOGGLE button to activate the second cursor. Using the
Generai Purpose Knob, move this second cursor to the 90% location of
the waveform. This location is marked on the CRT graticule.
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Taking Measurements

8. The rise time in seconds appears on the CRT,

Taking V0|tage You can take voltage measurements either as an absolute value or a differ-
b Related ential (delta) value. Absolute voltage measurement is the voltage referenced
to ground. Differential voltage measurement is the difference between the
. Measurements wo cursors, typically referred to as the delta (&) value.
) Absolute Voltage Measurement
i
o The absolute voits measurement measures the DG value of a signai or a
piain DC voitage. Oniy one cursor is active for this type of measurement,
“
1 1. Obtain a stable display.
. 2. Setvertical coupling to DC and adjust the voiis/div scale and position to
b view the waveform.
3. Set the cursors to measure the absolute voltage {use the following
£ guide}, '

= CURSOR

CURSCR MENU
AVOLT ABS Y ATIME AT ‘
lon on o of i

4. Using the General Purpose Knob, move the cursor along the waveform

; 1o obtain the DC voltage level referenced to ground. See Figure 3-14 for
placement of cursor,

5. The voltage appears on the CRT.

Voltage C T
'oltage Cursor \f\]‘lg
| =)
. N _ "- . . B D
Ground Reference Lol L L e i s Ve
. =D
i —= lﬁ
: : @ )

Figure 3-14:; Taking an Absolute Voltage Measurement

TAS 475 and'TAS‘ 485 instruction Manual
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Taking Measurements

Delta Voltage Measurement

The delta volts measurement measures the volts between the two horizonta) -
cursors. T

1. Obtain a stable display.

2. Setthe cursors to measure delta volts (use the following guide).
CURSOR CURSOR MENU J
. § AVOLT ABS WV ATIME 1/aT i
[ Qff Ot On O o _—
-
=)

B

3. Use the General Purpose Knob to move the first cursor along the —
waveform as a reference point for the measurement. b

4. Press the TOGGLE button to activate the second cursor. Use the Gener- —
al Purpose Knob to move this secone cursor along the waveform to the g :
point where you want to make the measurement in reference to the
placement of the first cursor. See Figure 3-15 for placement of cursors.

5. The delta voltage appears on the CRT. d
- - "
i‘“ g ] T |
i | b | e
{ ! ! T Ej S
- 3 | . ‘
A |
D) =
Voltage Cursors - ettt ptired etk g fod :
\ =] }
=) -
I GLEAR

[ + pre=e

H

A
S

) [=) k=) p=) =)

bl

Figure 3-15: Taking a Deita Voltage Measurement

3-30 : Operation E

www.valuetronics.com



Specifications

www.valuetronics.com



B di,

=

Nominal Traits

This subsection contains a collection of tables that list the various nominal

traits that describe the TAS 475 and TAS 485 Analog Oscilioscopes.
included are glectrical and mechanical traits.

[ S

all identica

Wy

K s

[

IM

Table 4-1: Nominal Traits — Vertical Deflection System

Nominal traits are described using simpie statemenis of fact such as “Four,
for the trait “Number of input Channels,” rather than in terms of
limits that are performance requirements.

Name

Description

Lo

Number of Input Channels

Four, ail identical, called CH 1, CH 2, CH 3, and CH 4.

Input Coupling

[

DC, AC, or GND.

GND input coupling disconnects the input connector from the atten-

tator and connects a ground reference 1o the input of the attenua-

tor.

[N

Sensitivity Range

I 8

2 mv/div to 5 V/div.

The sensitivity ranges from 2 mV/divto 5 V/divinag 1—2-5 se-

quence.

Trace Separation Control Range

= *4 divisions.

Bandwidth Selections

LE5 &

20 MHz and FULL, selecied independently for each channel.

TAS 475 Rise Time

LB

-1

=3.5 ns.

Nominal rise times are calculated from the following formula:

TAS 485 Rise Time

B

. ) _ 350
Rise Time (ns) = BW (MFZ)
=1.75 ns.
Nominal rise times are calcuiated from the following formuia:
: : — 350
Rise Time (ns) = B (MAZ)

A bel il

Vertical Position Range

= -+ 10 divisions from graticule center.

TekProbe Interface

P

BDetects 1X, 10X, and 100X attenuator probes.

L

Lo

H
{ TAS 475 and TAS 485 Instruction Manual
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Nominal Traits

e

Table 4-2: Nominal Traits — Time Base System e

Name Description i’;’
b

TAS 475 Main Seconds/Division Range 20 ns/div to 0.5 s/div,

The seconds/division ranges from 20 ns/divic 0.5 s/divina 1-2~5
sequence of settings. The X10 magnifier extends the maximum
sweep speed ic 2 ns/diw.

TAS 485 Main Seconds/Division Range 10 ns/div to 0.5 s/div. E:
The seconds/division ranges from 10 ns/divio 8.5 s/divina 1-2—-5
sequence of settings. The X10 magnifier extends the maximum _—
sweep speed to 1 ns/div. B

TAS 475 Delayed Seconds/Division 20 ns/div to 5 ms/div.

Range

The seconds/division ranges from 20 ns/divto S ms/divina1-2-5
sequence of seltings. The X10 magnifier extends the maximum
sweep speed to 2 ns/div.

TAS 485 Delayed Seconds/Division 10 ns/div to 5 ms/div.

Range The seconds/division ranges from 10 ns/divto 5 ms/divina1~2-5
sequence of setlings. The X10 magnifier extends the maximum
sweep speed to 1 ns/div.

Sweep Length  >10 divisions.

=
B
o

Deiay Control Range 0.15 division to 10 times the Main seconds/division setting. The
maximum value can not exceed the end of the Main sweep.

Delta Time Control Range 0 to 10 divisions to the right of setting of the delay control, but maxi-
mum value does not exceed end of the Main sweep.

Table 4-3: Nominal Traits — Triggering System

TE] TR AW

Name _ Description E«
Trigger Level or Threshold Ranges The' ranges are as foilows: -
Source Range 5
.
internal +15 divisions from center of screen
with ground at center graticule, '
ot
Line 400V
AL
M
J
4-2 ' Specifications
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Nominal Traits

Table 4-4: Nominal Traits — Video Triggering System

Name _ Description

Slope Selection Slope selection must match the polarity of the sync {i.e., for nega-
tive going sync, negative slope must be selected).

A default siope selection for TV trigger modes can be entered in
the scope configuration menu.

Table 4-5: Nominal Traits — Cursors

Name Pescription

Cursor Functions ATime, 1/ATime, Absolute Volts, AVolts, Track Trig Level, Ground.

Table 4-6: Nominal Traits — XY Operation

Name Description

Sensitivity Range Sarne as Vertical Deflection System.
Volts/div variabies in calibrated settings.

Table 4-7: Nominal Traits — Setup Memory Characteristics

Name Description

Nonvolatile Setup Memory 4 Setups.

Table 4-8: Nominal Traits — Power Fuse

Néme Description
Fuse Rating : Either of two fuses may be used. Fuse types are as follows:
Voltage Range Fuse (250 V) Fuse (250 V)
UL 198.6 IEC 127
{5 % 20 mm) (5 x 20mm)
90 — 132 VAC 3 A Fast, 3.15 A Fast.
180 — 250 VAC 3 A Fast. 1.5 A Fast.
TAS 475 and TAS 485 Instruction Manual - 4-3
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Nominal Traits

Table 4-9: Nominal Traits — Mechanical

Name

Description

Weight

Weights that follow are nominal-
B 7.7Kg (17 Ibs.), stand-alone nstrument.

® 9.3kg (20.5 Ibs.), with front Cover, accessories and accessories
pouch instailed.

B 13.6kg (30ibs.), when packaged for domestic shipment.

Overall Dimensions

Dimensions that follow are nominai:
Height:

® 191 mm (7.5 in.}, when feet and accessories pouch are in-
stailed.

‘® 165 mm (6.5 in.), without the accessories pouch instalied.
Width:

® 362 mm (14.25 in.), with handle.

Depth:

N 471mm (18.55 in.), stand-alone instrument.

® 480 mm (19.28 in.), with optional front cover installed.
% 564 mm (22.20 in.), with fully handie extended,

Cooling Method

Forced-air circulation with no air filter,

Finish Type

Tektronix Blue textured paint finish on an aluminum cabinet.

Construction Material

Chassis parts constructed of alurminum alloy; front panel con-
structed of plastic laminate: circuit boards constructed of glass-tlami-
nate. Tektronix Blue textured paint finish on an aluminum cabinet.
Plastic parts are polycarbonate,

Weight of rackmounted instrument and
the rackmount conversion kit

Weights that foflow are nominal:

& 4.5kg (10 Ibs.), for the rackmount conversion kit ondy; 7.9 kg
(175 Ibs.), when kit is packaged for domestic shipping.

B 7.3kg (16 Ibs.) plus weight of rackmount Parts, for the rack-
mounted instrument {option 3R).

8 15.4kg (34 Ibs.), when the rackmounted instrument is pack-
aged for domestic shipment {no manuals tray).

Overail Dimensions of the rackmount

Dimensions that follow are nominal:

Instrument ®  Height: 178 mm (7 in.).
& Width: 483 mm {19 irn..
®  Depth: 472 mm {18.6 in.).
Including handles: 517 mm (20.35in.).
4-4
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Warranted Characteristics

This subsection lists the various warranted characteristics that describe the
TAS 475 and TAS 485 Analog Oscitloscopes. Included are electrical and
environmental characteristics.

Warranted characteristics are described in terms of quantifiable performance
limiis which are warranted. This subsection lists only warranted
characteristics. A list of typical characteristics starts on page 4-13.

NOTE

In these tables, those warranted characteristics that are checked in
the Performance Verffication procedure, found in Section 8, appear
in boldface type under the column Name.,

Performance The electrical characteristics found in these tables of warranted characieris-

Conditions tics

apply under the following conditions:

The oscilloscope has been adjusted at an ambiém temperature between
+20° Cand +30° C

A warm-up period of at least 20 minutes has occured

The operating temperature is between —~10° C and +55° C {unless
otherwise noted)

The Temperature Compensation Calibrations (signal path compensa-

{ion) have been perforrmed

Table 4-10: Warranted Characteristics — Vertical Deflection System

Name

Description

Input Impedance, DC Coupled

1 MO =1% in parallel with 20 pF 2.0 pF.

Variable Range

increases deflection factor by =2.5:1.

DC Gain Accuracy

The fimils are as follows:

Condition Accuracy

+15° C to +35° C +2.5% over the center 5 divi-
sions after signal path compen-
sation.

—10°C to +15° C and +3.5% over the center 5 divi-

+35° C 10 +55° C sions after signal path compen-
sation.

TAS 475 and TAS 485 Instruction Manual
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Warranted Characteristics

Table 4-10: Warranted Characteristics — Vertical Deflection System (Cont.)

Name

Description

TAS 475 Bandwidth at the BNC input

100 MHz.

TAS 485 Bandwidth at the BNC input

The limits are as foliows:

Condition Bandwidth
—-10° Cto+35° C
5 mV/div to 8 V/div ranges 200 MHz.
2 mV/div range 180 MHz.

+35° Cto+55° C

All ranges

Subtract 1 MHz/°C
above +35° C.

TAS 475 Bandwidth at the probe tip,
using the Standard-Accessory Probe

The limits are as foliows:

Condition Bandwidth
+15° Cto +35° C 100 MHz.
-10° Cto +15° C and 90 Mhz.
+35° Ci0.+55° C

TAS 485 Bandwidth at the probe tip, The limits are as follows:

using the Standard-Accessory Probe
Condition Bandwidth
+15° Cto +35° C 200 MHz.
—-10° Cto +15° C and 180 MHz.

+35° Cto +55° C

Lower Frequency Limit, AC Coi.ap!ed

=10 Hz with 1X probe.

The AC Coupled Lower Frequency Limits are reduced by a factor of

10 when 10X, passive probes are used,

TAS 475 Crosstalk (Channe! solation)

=50dB at 10 MHz, =35 dB at 100 MHz.

TAS 485 Crosstalk (Channet {solation)

=50 dB at 10 MMz, =32 dB at 200 MHz.

Delay Between Channels, Fult
Bandwidth

= 200 ps between any two channels with equal volis/div and cou-

pling settings.

Commaon-mode Rejection Ratio
(CMRR) -

=10:1 ai =50 MHz. -

4-6
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Warranted Characteristics

Table 4-10: Warranted Characteristics — Vertical Deflection System (Cont.)

Name Description

Trace Shift The iimits are as follows:
Condition Allowable Trace Shift
Changing voils/div settings <+{0.1 division + 0.2 mV}.
Seiecting invert : = 0.5 division.

Changing from bandwidth limit = 0.1 division.
to full bandwidth

Maximum input Voltage +400 V (DC + peak AC); derate at 20 ¢B/decade from 100 kHz to
13V at 3 MHz.
Low Freguency Linearity Within 5%,

Table 4-11: Warranted Characteristics — Time Base System

Name Description

Time Base Accuracy, Magnify Off The fimits are as follows:
Conditions Time Measurement Accuracy
+15° Cio 4+ 35°C +2%.
~10° C1io + 15° C and £3%.

+35° Cio +55°C

Sweep accuracy applies over the center eight divisions. Excludes
the greater of either the first J4 division or 25 ns from the sweep start
of the magnified sweep and anything beyond the 100th magnified
division.

TAS 475 and TAS 485 Instruction Manual ‘ 4-7
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Warranted Characteristics

Table 4-11: Warranted Characteristics — Time Base System (Cont.)

Name Description
TAS 475 Time Base Accuracy, The limits are as follows:
Magnify On :
Conditions Time Measurement Accuracy

—10° Cto+55°C

Excluding 5 ns/divand  ®=4%.
2 ns/div

+15° Cto + 35°C
5 ns/div and 2 ns/div +3%.

~10° Cto + 15° C and
+35° Cto + 55°C

5 ns/div and 2 ng/div +5%,

Sweep accuracy applies over the center eight divisions. Excludes
the greater of either the first 14 division or 25 ns from the sweep start
of the magnified sweep and anything beyond the 100th magnified

division.

TAS 485 Time Base Accuracy, The limits are as foliows:

Magnify On
Conditions Time Measurement Accuracy
-10° Cio+55° C

Excluding 2 ns/divand  +£4%.

1 ns/div
+15° Ci0 4+ 35°C

2 ns/div and 1 ns/div +3%.
-10° Cto + 15° C and
+35° Cto + 55° C

2 ns/div and 1 ns/div +7%.
Sweep accuracy applies over the center eight divisions. Excludes
the greater of either the first 14 division or 25 ns from the sweep start
of the magnified sweep and anything beyond the 100th magnified
division. :

Horizontal Position Controi Range The position control is able to move the start of the sweep to the
right of the center vertical graticule and abie t0 move a time mark
corresponding to the tenth division on an unmagnified sweep to the
teft of the graticule center.

Variable Cordrol Range Continuously variable between catibrated secands/division settings.
Extends both the Main and Delayed sweep seconds/division set-
tings by a factor of 2.5 times.

4-8 Specifications
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Warranted Characteristics

Table 4-11: Warranted Characteristics -— Time Base System (Cont.)

Name Descripiion

Delay Accuracy, Main Sweep Trigger +=(0.5% of reading + 5% of 1 division of the Main sweep + 25 ns).
Point fo Start of Delayed Sweep

Delta Delay Accuracy +(0.5% of reading + 5% of 1 division of the Main sweep + 10 ng).

Table 4-12: Warranted Characteristics — Triggering System

Name Description
TAS 475 Edge-Type Trigger Sen- The limits are as follows:
sitivity, DC Coupled - p
Trigger Source - Sensitivity
Any Channel 0.30 division from DC 10 25 MHZ,
increasing to 1 div at 150 MHz.
TAS 485 Edge-Type Trigger The limits are as follows:
Sensitivity, DC Coupled
Trigger Scurce Sensitivity
Any Channel 0.30 division from DC to 25 MHz,

increasing to 1.5 div at 250 MHz.

Trigger Levei or Threshoid Accuracy  The limits are as follows for signais having rise and fall
times =20 ns:

Coupfing Source Accuracy

bC All except Line +{5% of reading + 0.4
division -+ 1 mV).

Noise Reject All except Line +{E% of reading + 1.1
division + 1 mV).

HF Reject All except Line - *=(5% of reading + 0.35
division + 1 mV),

TAS 475 and TAS 485 instruction Manuai 4-9
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Warranted Characteristics

Tabie 4-13: Warranted Characteristics — Video Triggering

MName

Description

Sensitivity

0.75 divisions of composite sync will achieve a stabie display.

60 Hz Rejection

Stable video trigger with Up to 4 divisions of 60 Hz on the video
signa.

Sync Offset

Stable video trigger if sync tip is =15 divisions, referenced to input
ground.

Sync Separation

Stable trigger on positive or negative composite horizonta) 8ync
(lines) video, for all 525/60 and 625/50 video systems which include:
NTSC, PAL, and SECAM.

Fieid Interval

Stable trigger on vertical sync interval >20 s,

Table 4-14: Warranted Characteristics — Cursors

Name

Description

ATime Cursor to Signal Accuracy

Same as Time Base Accuracy + 0.1 division.

t/ATime Accuracy

Readouts calculated using ATime cursor difference.

Absolute Vaolts Accuracy

Accuracies are as follows:

Condition Accuracy

=10° Cto +30° C *+{1% of reading + 2% of one vertical
division + HF display errors + 0.5 mV +
trace shift errors).

+30° C to +55° C = (1% of reading + 2% of one vertical
division + HF dispiay errors + 4 my +
trace shift errors). :

AVoits Cursor to Signal Accuracy

*=(1.6% of reading + 2% of one vertical division + HF display
errors).

Table 4-15: Warranted Characteristics — XY Operation

Name Description
XY Accuracy 4%, *
X Bandwidth DC to at ieast 3 MHz.

Phase Difference Between X ana Y
Amplifiers

=37, DC 10 150 k=

4-10
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Warranted Characteristics

Table 4-16: Warranted Characteristics — Power Requirements

Name

Description

Source Voitage and Frequency

90132 VACppg continuous range for 48 through 440 Hz.
180—250 VACnys continuous range for 48 through 440 Hz.

Power Consumption

=85 watls {150 VA).

Table 4-17: Warranted Characteristics — Environmental and Safety

Name

Description

Third Party Certifications

This product shail conformto and be certified where appropriate
according to the following requirements:

Certification

Underwriter’s Laboratories (UL) Listed or Recognized
Component, Electrical and
Electronic Measuring and Testing

Equipment UL 1244,
Canadian Standards CSA Category Certified Electronic
Association (CSA) Development and Test
Equipment, CSA 22.2 no. 231.
Self-Certification International Self-certified by Tekironix to
Electro-Technical Commission comply with IEC 348
(IEC}) recommeandation.

Temperature: Operating and
Nonoperating

Operating: —10° Cto +55° C.
Nonoperating: ~-51° Cto +71° C.

Humidity: Operating and Nonoperating

To 95% refative humidity at or below +40° C 1o 75% relalive
humidity form +41° C to +55° C.

A more sever test than stated in MIL—T—-28800E, para. 4.5.5.1.1.2.

Attitude: Operating and Nonoperating

Operating: To 4572 m (15,000 f1.).
Nonoperating: To 12192 m (40,000 fi.).

Random Vibration: Nonoperating

2.46 gpms. from 5 to 500 Hz, 10 minutes each axis.

Random Vibration: Operating

0.31 gpms, from 5 to 500 Hz, 10 minutes each axis.

Emissions

The instrument meets or exceeds the EMC requirements of the
following standards:

B VFG 243.

s FCC Code of Federal Regulations, 47 CFR, Part 15, Subpart B,
Class A.

Electrostatic Discharge Susceptihility

IEC 801-2.

TAS 475 and TAS 485 instruction Manual
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Typical Characteristics

This subsection contains tables that lists the various typical characteristics
that describe the TAS 475 and TAS 485 Analog Oscilioscopes.

Typical characteristics are described in terms of typical or average
performance. Typical characteristics are not warranted.

This subsection lists only typical characteristics. A list of warranted charac-
ieristics starts on page 4-5.

Table 4-18: Typical Characteristics — Vertical Deflection System

Name Description
Upper-Frequency Limit, 20 MHz Band- 20 MHz.
width Limited
Trace Shift Leakage The typical amount of race shift while changing the input coupling
between GND and 1 MQ DC is as foliows:
Condition Typical Trace Shift
| -10° Cto +35° C <0.5mV.
? +35° Cto +55° C <2mvV.
Variable Voits/Div Offset 0.5 division trace shift while changing the variable volts/clv setting.

Chop Mode Clock Rate

»>500 kHz, <1 MHz.
Chop mode is aiowed from 0.5 s to 10 us sec/div setiings.

! TAS 475 Noise (measured tangentially)

[ "]

m <0.06 divat = 10 mV/div (600 uv}.
s =0.10 div at 5 mV/div (500 uV).
& <0.14 div at 2 mV/div (280 V).

TAS 485 Noise (measured tangentially)

»  <0.06divat =10 mv/div (600 uV).

< m <0.10 div at 5 mV/div (500 uv).
x s <(.15 divat 2 mV/div {300 uV).
£

4

:

5

%

.y

2

]

3

; TAS 475 and TAS 485 instruction Manual 4-73
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Typical Characteristics

Table 4-19: Typical Characteristics —

Time Base System

Name Description

Time Base Linearity +5%.

Sweep linearity applies over the center eight divisions, Excludes
the greater of either the first Ja division or 25 ns from the sweep
start of the magnified sweep and anything beyond the 100th mag-

nified division.

Detay Jitter =1 partin !0,000 (20,000 for 1 ms and slower) + 2 ns, peak-to-
peak during a two-second time interval. Exclude the first 0.15 divi-
sions of the Main sweep. :

Table 4-20: Typical Characteristics — Triggering System
Name Description
TAS 475 Edge- ype Trigger Sensitivity, The typical sensitivities are as foilows:
Not DC Coupled . : - ‘ ’

Trigger Source Typical Signal Level for Stabje Triggering

Noise Reject 1.2 divisions from DC to 25 MHz, in-
creasing to 2.2 divisions at 150 MHz.
0.5 division or less will not trigger.

HF REJ 0.30 division from DC to 10 kHz; attenu-
ates signals above the upper —3 dB cut-
off frequency of 50 kHz.

LF REJ 0.30 division from 100 kHz to 25 MHz,
increasing to 1.0 division at 150 MHz;
attenuates signals beiow the |ower
—3 dB cutoff frequency of 50 kiHz.

AC 0.30 division from 350 Hz to 25 MHz,
increasing to 1.0 division at 150 MHz:
attenuates signais below the —3 dB cut-
off frequency of 160 Hz.

4-14
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Typicat Characteristics

Table 4-20: Typical Characteristics — Triggering System (Cont.)

Name Description
TAS 485 Edge-Type Trigger Sensitivity, ~ The typical sensitivities are as follows:
Not DC Coupled
Trigger Source Typical Signaf Level for Stable Triggering

Noise Reject 1.2 divisions from DC to 25 MHz, in-
. creasing 1o 3.5 divisions at 250 MHz.
0.5 division or less will not trigger.

HF REJ 0.30 division from DC to 10 kHz; attenu-
ates signals above the upper —3 dB cut-
off frequency of 50 kHz. .

{LF REJ 0.30 division from 100 kHz to 25 MHz,
increasing io 1.4 division at 250 MHz;
attenuates signals below the lower
-3 dB cutoff frequency of 50 kHz.

AC 0.30 division from 350 Hz to 25 MHz,
increasing to 1.4 division at 250 MHz;
attenuates signals below the —3 dB cut-
off frequency of 160 Hz. '

Lowest Frequency for Successful Oper- 50 Hz with 1 division.
ation of “Set Level to 509%" Function

MHoldoff Control Range increases Main sweep holdoff time by a factor of 10.

Table 4-21: Typical Characteristics -~ Video Triggering System

Name Description

Field Separation Stable trigger on odd or even fields in interlaced video systems
with line rates between 12 kHz and 17 kHz.

Table 4-22: Typical Characteristics — Z-Axis

Name Description
Sensitivity The sensitivity is as follows:
Condition Sensitivity
DCto 2 MHz ' Positive voltage decreases intensity,
+2 V blanks a maximum intensity trace.

-2 MHz to 20 MHz +2 V moduiates a normal intensity trace.
+2V (DC1o 20 MHz) blanks a 1 uA CRT
peam.

Hise Time <15 ns.
TAS 475 and TAS 485 Instruction Manual : 4-15
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Typical Characteristics

Table 4-22: Typical Characteristics — Z-Axis {Cont.)

Name Description
Input Resistance 10 kQ =10%.
Maximum Input Voltage *£25 V peak; 25 V., AC at 10 kHz or less.

Table 4-23: Typical Characteristics — Probe Compensator

Name Description

Probe Compensator Gutput Voitage The limits are as follows:

and Frequency Characteristic Limits
Qutput Voltage 5V {base-top} +10% into a 1 MQ load.
Frequency 1 kHz +5%,

Table 4-24: Typical Characteristics — Setup Memory -

Name Description

Nonvolatile Memory Retention Time Internal batteries, installed at time of manufaciure, have a life of
=10 years when operated and/or stored at an ambient
temperaiure from 0° C to +50° C. Retention time of the
nonvolatile memories is equai tc the remaining life of the batieries.

Battery life can be reduced when the instrument is stored for
extended time above +50° C. Retained data may be lost when
stored for extended time below 0° C.

4-18 Specifications
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WARNING |

l The following servicing instructions are for use only by qualified
personnel. To avoid personnel injury, do not perform any servicing
other than that contained in the operating instructions uniess you
are qualified to do so. Refer to General Safety Summary and Service
Safety Summary prior to performing any service.

ALLLRR RN R RN R RN R R RN R
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Circuit Description

This section describes the electrical operation of the Tekironix TAS 475 and
TAS 485 Analog Oscilloscopes, using major circuit blocks.

This section has two main parts:

® Logic Conventions describes how logic functions are discused and
represented in this manual.

®  Module Overview describes circuit operation from a functionai-circuit
block perspective.

Logic Conventions The TAS 475 and TAS 485 Analog Oscilloscopes contains digital logic cir-
cuits. This manuai refers to these circuits with standard logic symbols and
terms. Unless otherwise stated, all logic functions are described using the
positive-logic convention: the more positive of the two logic levels is the high
(1) state, the more negative level is the low (0) state. Signal states may also
be described as “true” (meaning their active state) or “false” (meaning their
non-active state).

Module Qverview This module overview describes the basic operation of each functional
circuit biock as shown in Figure 5-1.

General

The Tektronix TAS 475 and TAS 485 Analog Oscilloscopes are portable,
four-channei instruments. Each channel provides a calibrated vertical scale
factor.

input Signal Path

A signal enters the oscilloscope through a probe connected to a BNC on the
A1 Analog board.

Attenuators — Circuitry on the attenuator hybrid, including the vertical
preamplifier {C, selects the input coupling, attenuation factor, variable gain,
and the invert function. The processor system controls and calibrates the .
attenuators.

Probe Coding interface — Probe coding interface signals pass through
the A1 Analog board to the A5 CPU board and then to the A04 Front Panel
board. The probe interface signals are digitized on the Front Panel board
and communicated to the processor system.

TAS 475 and TAS 485 Instruction Manual 5-1
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Clretiit Description Iy

Analog Board — The input signals are routed to the highly integrated o
analog acquisition hybrid which does the analog processing required to
provide vertical, horizontal, and z-axis signais to the A03 Display Driver
board. Under contro} of the processot, the hybrid provides vertical signal
processing, triggers, sweeps, sequencing logic, and intensity controf,

Processor System

The processor board is a microcontrolier design. it consists of a microcon- -
troller as the core of the circuit, Operating at 16 MHz. The primary function of '

the processor is to receive input from the front panel, display the readout, e
and control the Analog board.

Display Assembly

Alf information (waveforms, text, and cursors) is displayed by the A03 Dis-
play Driver board. It generates the high voltages necessary to drive the CRT. E"W
It also contains thé vertical and horizontal amplifier circuitry. L

Vertical Termination (TAS 485 only) — The A10 Vertical Termination ix;
hybrid provides the correct impedance for the vertical deflection plates in the
CRT.

Front Panel

The processor system sends and receives information to and from the A04
Front Panel board board. The Front Panel board reads the front-pane! con-
trols and changes in their settings are reported to the processor system. The
Front Panel Processor turns the LEDs on ana off, generates the probe
compensation signal, and processes the probe coding interface signals.

Menu Switches — Front-panel menu switches are read by the Front Panel
board and changes in menu selections are sent o the processor system.

Rear Panel

The External Z-Axis connector provides the abifity to modulate the z-axis
ampilifier circuit on the A03 Display Driver board, thus modulating or blank-
ing the intensity of the CRT display.

[hst

gl
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Circuit-Description

Low Voltage Power Supply

The low voitage power supply is a switching power converter. It supplies
power to alt-oscilloscope circuitry.

The POWER switch, located on the front panel, controls ait power to the
oscilloscope including the power supply.

Fan

The fan provides forced air cooling for the oscitioscope. lt connectsio +12V .
on the AB3 Power Supply board.

TAS 475 and TAS 485 Instruction Manual 5-3
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Circuit Description [
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Figure 5-1: Biock Diagram
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Circuit Description
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Figure 5-1: Block Diagram (Cont.)
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General Instructions

This Performance Verification section is divided into two subsections, Brief
Petrformance Checks and Performance Tests.

The Brief Performance Checks section contains procedures to verify the
operation of the TAS 475 and TAS 485 Analog Oscilloscopes.

The Performance Tests section contains procedures to confirm the
performance of the TAS 475 and TAS 485 Osciifoscopes to its warranted
specifications.

If you are not familiar with operating this oscilloscope, read Section 2, Get-
ting Started in this manual to acauaint you with the use of the front-panel
controls and the menu system.

Figure 3-3 on page 3-10 provides a display map of the CRT to familiarize you
with the readout locations for the TAS 475 and TAS 485 Oscilloscopes.

Using the Brief
Performance Checks
Procedures

The Brief Performance Checks contain three procedures: Power-On Self
Tests, Functional Tests, and Temperature Compensation Calibrations. Com-
pleting these checks takes approximately one hour.

The Seff Tests are performed each time the oscilloscope in powered on.

The Functional Tests use the probe compensation outpui on the front panel
as a test-signal source for further verifying that the oscilloscope functions
properly. A standard-accessory probe, included with this osciloscope, is the
only equipment required.,

To rapidly confirm that this oscilloscope functions and was adjusted proper-
ly, perform the procedures in the Functional Tests section; which begin on
page 6-3.

Advantages: These procedures are quick to do, require no externai equip-
ment or signal sources, and provide high confidence that the oscilioscope

will perform properly. These also provide hands-on expearience to become

familiar with the controis and menus.

The Temperature Compensation Calibrations allow you to adjust the display
accuracy of the osciiloscope.

Using the
Performance Tests
Procedures

The Performance Tests confirm that the TAS 475 and TAS 485 Oscilloscopes
perform as specified. The Performance Tests begin on page 6-13. Complet-
ing these tests takes approximately two hours and requires suitable test
equipment. (See Equipment Required on page 6-13.)

Advantages: These procedures add direct checking of warranted specifica-
fions. '
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General Instructions -

Conventions The procedures in this section provide the following information: -
w  Title of fest ;
®  Equipment required (if applicabie) .
»  Procedure }W
Where instructed to use a front-panel control or select from a mer’z'u, the _
name appears in boldface type. For example, “press VERTICAL MENU:; it
then “set CPLG o DC.” ‘ e
The symbol at the left is accompanied by information you must read o
to do the procedure properly.
These procedures make references to the graticule iines. For exampile, o
“position the cursor to the second verticai graticule line.” Figure 6-1 shows
how to interpret the references. .
o
Vo

Top Horizonital

Graticule Line I O Y 5 —
| i ! | Por l \ | 4
| | ; | | 3 ! ; ! i ER
iton ol J.gj.j_.‘.g.gg. H
oty L s S
NENEERNEED
T
Center Horizontal LN SR TN O O T P
Graticule Line o i i [T ] J [
| N A O O O O
I T ey I —
R o
T SR N et AU R S £
[ DUUUR B NN FOOSE SO j',T ¢
Tttt
s T T
ﬁ “““ i_m_;_ij_?wgk L
f—
First Vertical Center Veriical Tenth Vertical E
Graticule Line Graticule Line Graticule Line e L
Figure 6-1: Graticule References &4

These procedures may ask you 1o check for a stable display. A stable dis-
play is consistent. The display shouid not have its trigger point switching

slopes (double trigger) nor should it “free-run.” The MAIN SWP TRIG’D LED .
should remain it 5.

6-2 Performance Verification
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Brief Performance Checks

‘This section contains three brief procedures: two that verify the operation of

the TAS 475 and TAS 485 Analog Oscilloscepes and one to perform a brief
calibration to compensate for temperature variances,

The Power-On Self Tests use internal routines {performed at each power on)
to confirm basic functionality and proper adjustment.

The Functional Tests further verify that the oscilioscope functions properly.
These tests utilize the front panel PROBE COMP signal and a standard
accessory probe,

The Temperature Compensation Calibrations use internal routines and
actions from you to adjust the dispiay accuracy of the oscilioscope. These
adjustments are typically necessary only when the operating temperature -
and the last calibration temperature varies more than 5° C. However,
performing these compensations before making a critical measurement
ensures optimum accuracy.

if any of these tests return a failed message or do not perform as stated,
contact your local Tektronix service center or sales engineer for more
information.

Power-On Self Tests

These tests verify that the internal power-on diagnostics passed by confirm-
ing no error messages are reported on-screen.

Functional Tesi:é

The purpose of these procedures is to confirm that this oscifoscope func-
tions properly. The only equipment required is a standard accessory probe.

scope operates. They do not verify. that it operates within limits.

@_ These procedures verify function; that is, they verify that oscillo-

Therefore, when the instructions in the functional tests that foilow
call for you to verify that a signal appears on screen “that is about
five divisions in amplitude” or “has a period of about six horizontal
divisions”, do not interpret the quantities given as limits. Operation
within limits is checked in Performance Tests, which begin on
page 6-13.

called out in the procedures. Each verification procedure requires

@ DO NOT make changes to the front-panel settings that are not

you 1o set the oscilloscope to certain default settings before verifying
functions. if you make changes to these default settings, other than
those calfed out in the procedure, you may obtain invalid resuits. in
this case, begin the procedure again from step 1.

TAS 475 and TAS 485 Instruction Ma
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Brief Performance Checks

Functional Tests Prerequisites

1.

Power on the oscilloscope and allow a 20 minute warm-up before per-
forming this procedure: adjust the READOUT control to dispiay the
readout and the INTENSITY controf to display waveforms.

Disable the dual delay with the following menu selections.
a. Press the UTILITY button and select CONFIG from the main menu.,
b. Select MORE until you can select Dual Delay Disabied.

Press the ALT/CHOP, ADD bution and set ADD1+2 and ADD3+4 to
Off.

Instail the probe on CH 1. Connect the probe tip to PROBE COMP on
the front-panel; connect the probe ground to the ground barrel of an
unused input BNC {see Figure 6-2). '

Some functional checks require that you install the probe on connectors
other than CH 1. All functional checks use the PROBE COMP on the
front-panei as the signal source,

[ T
e =)

Figure 6-2: Test Hookup for Functional Tests

Verify the Probe Compensator Output

1.

N I

Press the WAVEFORM OFF button until the readout indicates that only
channel 1 is selected.

Press the AU?OSET button. -

Press the VERTICAL MENU button and set CPLG to DC.

Set the volts/div scale to 1 V and verticaily center the dispiay.
Set the sec/div scale to 500 Ls.

Press the CURSOR button and set AVOLT to On.

5-4
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Brief Performance Checks

7. Align the active cursor to the top of the signal using the General Purpose
Knob.

8. Press the TOGGLE button and align the active cursor to the bottom of
the signal using the General Purpose Knob.

. Verify that the AVolts readout is about 5.2 V.
10. Set 1/AT to On. '

11. Align the active cursor to a rising edge of the signal using the General
Purpose Knob.

12 Press the TOGGLE button and align the active cursor to the next rising
- edge of the signal using the Generai Purpose Knob.

13. Verify that the 1/AT readout is about 1 kHz.
14. Set ATIME to On. '

15. Verify that the ATime readout is about 1 ms.

Verify the input Channels

oy

Display the channel to be verified and turn all others off.

2 Install the probe on the channel to be verified.
3, Press the AUTOSET button.
4. Press the VERTICAL MENU button and set CPLG to DC.
5. Verify that the channel is operational, confirming the following state-
ments are true..

®  The vertical scale readout is set to 2 V for the channel under test
and a square wave signal about 2.6 divisions in amplitude is on-
screen.

m  Pressing the SET LEVEL TO 50% button sets the trigger level
readout to approximately 2.7 V.

s The vertical POSITION conirol moves the signal up and down the
screen when rotated. Return the bottom portion of the displayed
wavetorm to the center horizontal graticuie line.

®  Turmning the VOLTS/DIV control counterclockwise and ciockwise
decreases and increases the amplitude of the waveform. Return the
volts/div scale 1o 2 V.

TAS 475 and TAS 485 Instruction Manual ‘ 6-5
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Brief Performance Checks

Press the VERTICAL MENU button and setect CPLG. Select the follow-
ing coupling types and verify the display.

®  Select DC coupling and verify that the waveform ampiitude is POSsi~
tive-going from the center horizontal graticuie iine.

®  Select AC coupiing, press the SET LEVEL TO 509% button, and
verify that the waveform is centered at about the center horizontai
graticule fine.

W Select GND coupling and verify that a straight line is dispiayed (no
waveform). .

Return the coupling to DC and press the CLEAR MENU button.

Repeat this procedure until all input channels are verified.

Verify the Alt/Chop and Add Functions

1.
2.

10.
11.

12.

13.
14.

15.
16.
17.

18.

Install the probe on CH 1.

Press the WAVEFOHM OFF button until the readout indicates channei 1
is the only selected channel.

Press the AUTOSET button.

Press the CH 2 button, then position the channel 2 trace to the bottom
horizontal graticule line.

Press the WAVEFORM OFF button, removing the channel 2 display.
Press the ALT/CHOR ADD buttor and set ABD1+2 to On.

Verify that a second waveform of approximately 2.6 divisions amplitude
has been added to the display.

Set ADD1+2 1o Off.
Install the probe on CH 3.
Fress the CH 3 bution.

Press the CH 1 button, then the WAVEFORM OFF button, removing the
channe! 1 display.

Press the CH 2 button, then the WAVEFORM OFF button, removing the
channel 2 display. :

Press the AUTOSET button.

Press the CH 4 button, then position the channel 4 display 1o the bottomn
horizontal graticule line.

Press the WAVEFORM OFF button, removing the channei 4 display.
Press the ALT/CHOR ADD bution and set ADD3+4 io On.

Verity that a second waveform of appraximately 2.6 divisions amplitude
has been added to the display.

Set DISP to Chop.

6-6
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19.
20.
21.
22.
23.
24,

Brief Performance Checks

Set the sec/div scale to 100 ms.

Verify that the two waveforms are displayed simultaneously.
Set DISP 1o Alt.

Verify that the two waveforms are displayed alternately.

Set ADD3+4 to Off.

Press the CLEAR MENU button,

Verify the Time Base

1.

©c & &N o w

Press the WAVEFORM OFF bution until the readout indicates channel 1
is the only selected channetl.

install the probe on CH 1.
Press the AUTOSET bution.

Verify that the main time base is operational, confirming the following
statements are frue.

¥ One period of the square wave is about five horizontal divisions.

®m  Rotate the SEC/DIV control clockwise and verify that the waveform
expands (maore horizontal divisions per period of waveform) and that
counterclockwise rotation contracts it

® - Setthe sec/div scale to 1 ms and verify that approximatsly one
period of waveform per horizontal division is displayed.

@ Rotate the horizontal POSITION control and verify that the waveform
moves left and right on-screen.

B Pressing the MAG button changes the sec/div scale from 1 ms 1o
100 us and one period of the square wave is about ten horizontal
divisions. Return to a non-magnified display by pressing the MAG
button again.

Press the HORIZONTAL MENU button and set DELAY 1o On.

Set the delayed sec/div scale to 500 ps.

Press the TRIGGER MENU button and set MODE to Runs After.
Press the HORIZONTAL MENU button. "

Select TRCSEP from the main menu and vertically position the delayed
time base below the main time base using the General Purpose Knob.

10. Select DELAY from the main menu.

TAS 475 and TAS 485 Instruction Manual | 6-7
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Brief Performance Checks

11.

12.
13.

14,

Verify that the delayed time base is operational, confirming the following
statements are true.

= The main sweep has an intensified zone of approximatety 5.5 hori-
zontal divisions. Adjust the INTENSITY leve! if necessary to view the
entire intensified zone.

®  Rotating the General Purpose Knob clockwise moves the intensified
zone to the right on-screen. Position the intensified portion to the
center of the screen,

Adjust the delayed sec/div scale to 200 us.

Set MAIN to Off and confirm that only the delayed sec/div scale is
dispiayed and the period of the square-wave signal is about five horizon-
tal divisions.

Set MAIN to On and DELAY to Off.

Verify the Trigger System

1.

ok oM

Press the WAVEFORM OFF bution untif the readout indicates channel 1
is the only selected channel,

Press the AUTOSET button,
Set the sec/div scale to 1 ms.
Press the TRIGGER MENU buiton and set MODE o Auto.

Verify that the main trigger is operational, confirming that the following
statements are true,

®  Rotating the trigger LEVEL control changes the main trigger level
readout.

® Rotating the trigger LEVEL control through its range {riggers and
untriggers the display. Leave the signal untriggered.

®  Pressing the SET LEVEL TO 50% button triggers the signal and the
trigger level readout indicates approximately 2.7 V.

Press the HORIZONTAL MENU button and set DELAY to On.
Set the delayed sec/div scale to 500 s,

Verify that the delayed sweep is operational, corfirming that an intensi-
fied zone appears on the main sweep.

Press the TRIGGER MENU button and set MODE to Trig After and
SRC to Ch1 . '
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10.

11.
12.
13.

14.
18,
16.

Brief Performance Checks

Verify that the deiayed trigger is operational, confirming that the follow-
ing statements are true. .

# Rotating the frigger LEVEL control changes the delayed trigger leve!
readout.

® Rotating the trigger LEVEL control through its range triggers and
untriggers (intensified zone displayed and not displayed) the
delayed swesp. Leave the signal uniriggered.

m  Pressing the SET LEVEL TO 50% button triggers the signal, the
trigger level readout indicates approximately 2.7 V, and the intensi-
fied zone is displayed.

Press the HORIZONTAL MENU buiton and set DELAY to Off.
Set the sec/div scale 1o 50 ms.

Press the TRIGGER MENU button and set MODE to Single Sequence
and confirm the following statements are true.

a  There is no waveform displayed.

®  Pressing the RESET S SEQ bution causes one sweep of the
waveform display to occur.

Set the sec/div scale io 1 ms.
Set MODE to Auto Level.

Disconnect the probe from the oscilloscope.

procedures that follow aliow you to quickly compensate the calibration

Temperature Tl: teh itl f t it ¢ fatt Thi ‘es th

. of the oscilloscope for any external temperature variations. This ensures the
Cowpeqsatmn most accurate measurements. No test equipment is required to perform
Calibrations these procedures.

@ Optimum instrument performance depends on the recommended

20 minute minimum warm-up time prior to performing the foliowing
calibration routines. All calibration routines require a successful
completion (no “failed” message).

@ The Temperature Compensation Calibrations affect the accuracy of

the display system; therefore, they should only be performed by a
qualified technician,

Horizontal Sweep Path

1.
2.
3.

Press the AUTOSET button.
Press the UTILITY button and select CAL from the main menu.

Seiect Horizontal Sweep Path from the sub menu, initiating the routine.

TAS 475 and TAS 485 Instruction Manual
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Brief Performance Checks

The Horizontal Sweep Path routine takes about 20 seconds to com-
plete its indial calibrations. Once complete, two dots are displayed. The
displayed cots are used for the next horizontal calibration steps.

NOTE

The following steps use both the General Purpose Knob and the

TOGGLE button to make adjustments. The General Purpose Knob
performs two functions: to adjust gain and centering. Pressing the
TOGGLE button selects the function of the General Purpose Knob.

4. Use a combination of the TOGGLE button and the General Purpose
Knob to position the two dots eight divisions apart, centered horizontally
{see Figure 6-3}.
| ¢
i =) Gain and Position
: Adjustment
Dots Eight Divisions T
L Apart, Centered l——ﬁ—'—H!H‘H— TOGGRLE
Horizontally D
3 = Toggie Belween
e Gain and Position
Adfustment

Figure 6-3: Horizontal Adjustments (One)

Select Done when you have the appropriate display.

Again, use a combination of the TOGGLE button and the General Pur-
pose Knob to position the two dots eight divisions apart, centered
horizontaliy {see Figure 6-3).

Seiect Done when you have the appropriate display.
One dot is now displayed.

Use a combination of the TOGGLE bution and the General Purpose
Knob to herizontally center the single dot at the center of the screen
(see Figure 6-4).

Continue to press the TOGGLE button and adiusting the dot to cenier
screen with the General Purpase Knob until the dot stays horizontally
centered while pressing the TOGGLE button.

8-10
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Brief Performance Checks

£
i
100 cam -;’ﬂ ----------------
: N Pesition
b )
= Adjustment
é i
A \ TOGGLE
Center Dot :
Horizontally
o : Toggle Dot Position
; MERG
:

@ | @

Figure 8-4: Horizontal Adjustments (Two)

10. Select Done when you have the appropriate dispiay.

11. Two vertical lines are now displayed.

(“‘-\g - /A
00+
” ) Gain and Position
G5 :
& Adjustment
. Lines Eight Divisions . .[..
Apart, Centered L ] A ——
Horizontally i
o
1o . Teggle Between

aea Gain and Position
HERY Adjustment

1=

Figure 6-5: Horizontal Adjustments (Three)

12. Use a combination of the TOGGLE button and the General Purpose
Knob to position the two lines eight divisions apart, centered horizontally
(see Figure 6-5).

13. Select Done when you have the appropriate display.
~ 14. A pass or failed status appears on the screen.

15. Select Done to exit the routine, displaying a Calibration Finished
message.
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Brief Performance Checks

Vertical Signal Path

1.

2
3
4.
5

Press the AUTOSET button.

Press the UTILITY bution and select CAL from the main menu.
Select Vertical Signal Path from the sub menu, initiating the routine.
Remove any input signals from tha oscilloscope.

Select Done.

The Vertical Signal Path routine takes less than two minutes to com-
plete. When finished, a pass or failed status will appear on the screen.

Press Done to exit the routine, displaying a Calibration Finished mes-
sage.

Press the CLEAR MENU button.

6-12

www.valuetronics.com

Performance Verification

£




Performance Tests

This subsection contains procedures to verify that the TAS 475 and TAS 485
Analog Oscilloscopes perform as warranted.

The procedures are arranged in three logical groupings: Vertical Checks,
Harizontal Checks, and Trigger Checks. They check alt the characteristics
that are designated as checked in Section 4, Specifications. (The checked -
characteristics appear in boldface type under Warranted Characteristics in
section 4.)

These procedures extend the confidence level provided by the Brief Perfor-
mance Checks in this section.

Performance Tests The tests in this subsection comprise an extensive, valid confirma-
£t tion of performance and functionality when the following require-
Prerequ:sates ments are met.

¥ The cabinet must be installed on the oscilloscope.
& The Power-On Seif Tests show no failures.

= You must have completed the Temperature Compensation Calibrations,
beginning on page 6-9.

® The oscilloscope must have an operating warm-up period of at least
20 minutes at an ambient temperature between —10° C and +55° C.
® Setthe INTENSITY-and READOUT controls for nominal viewing levels.

s Setthe delayed sweep intensity to Intensity Delay > Main in the Utility
Configure menu. .

Related Information — Read General Instructions that start on page 6-1.
if you are not familiar with operating this oscilioscope, read Section 2,
Getting Started, before performing these procedures.

Equipment Required These procedures use external, traceable signal sources to directly check
warranted characteristics. Table 6-1 lists the required test equipment.

TAS 475 and TAS 485 Instruction Manual : : 6-13
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Performance Tesis

Table 6-1: Test Equipment

ltem Number and
Description

Minimum Requirements

Example

Purpose

1 Attenuator, 2x3

Ratio: 2X; impedance 50 Q:
Connectors: female BNC input,
maie BNC output

Tektronix part number
011 -0068—02

Signal attenuation

2 Attenuator, 10X

Ratio: 10X; Impedance 50 O
Connectors: femaie BNC input,
male BNC output

Tektronix part number
011-0059—-02

Signal attenuation

3 Termination, Impedance 50 Q; Connectors: Tektronix part number Signal
500 female BNC input, male BNC 011-0049-01 interconnection
output
4 Termination, Impedance 75 Q; Connectors: Tektronix part number Signat
750 fernaie BNC input, male BNC 011-0102—-01 inferconnection,
output video
S Cable, Precision 50 (, 36 in, male-to-male BNG Tektronix part number Signal
Coaxial connectors 012--0482-00 interconnection
& Cable, Coaxial 75 {2, 36 in, male-to-male BNGC Tektronix part number Signal
connectors 012-1338-00 interconnection,
video
7 Coupler, Dual- Female-BNC-to-dual-male-BNC Tektronix part number Signal
Input {three 067 ~0525-~02 interconnection
required)
8 Generator, Lev- 200 kHz to 250 MHz; Variabie TEKTRONIX 8G 503 Trigger and

éled Sine Wave

amplitude from 5 mV to 4 Vo
into 50 Q

Leveled Sine Wave
Generator!

bandwidth checks

9 Generator, Time
Mark

Variable marker frequency from
10 ms to 10 ns; accuracy within
2 ppm

TEKTRONIX TG 501A Time
Mark Generator?

Timing accuracy
checks

-10 Generator, Pulss

High Amplitude pulse with variable

amplitude of 60 V10 100 v

TEKTRONIX PG 506A
Calibration Generator!:2

Gain accuracy
checks

11 Generator, DC

DC voltage levels from 100 mV to

TEKTRONIX PG 506A

Gain accuracy

Calibration 10V Calibration Generator:2 checks
12 Probe, 10X, in- Standard accessory probe TEKTRONIX P6109B Signal
cluded with this (TAS 475) or interconnection
instrument TEKTRONIX P6111B
(TAS 485)
13 Generator, Video  Provides NTSC compatible TEKTRONIX TSG 100 Video trigger check

Signal

outputs

14 Adjustment Tool3

0.1 inch hex on both ends

GC Electrenics #8606

internal adjustments

1 Requires a TM 500 or TM 5000 Series Power Module Mainframe.

2 The PG 506A must have the internal Square-Wave/DC switch repositioned de
3 This item is used only when performing the Adjustment Procedures.

pending on the requirements of the procedure,
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Performance Tests

Vertical System These procedures check those characteristics that refate to the verticat
Checks system and are listed as checked under Warranted Characteristics in
Section 4, Specifications.

Check DC Gain and Voitage Measurement Accuracy

Equipment Required: One pulse generator (item 10) and one precision
coaxiai cable (item 5).

1.

2 T

10.
1.

12.

Display the channel to be verified, turning all others off.

Press the AUTOSET button.

Set the sec/div scale to 500 us.

Press the TRIGGER MENU button and set CPLG to Noise Reject.
Press the CURSOR button and set AVolt to On.

Press the VERTICAL MENU button and make the following selections:
® SetCPLGtoDC

a  Set BW to 20 MHz

Set the volts/div scale to 2 mV.

Position the trace three divisions below the center horizontal graticule
line.

Connect the standard amplitude output of the pulse generator to the
input of the channel to be verified as shown in Figure 6-6.

Pulse Generator

Precision Cable

Figure 6-6: Gain and Voltage Test Setup

Set the puise generator for 10 mV amplitude output.

Use the General Purpose Knob and TOGGLE bution to precisely align
the cursors {o the signal peaks.

Check the Dispiayed Signal Accuracy and Volts Readout Accuracy while
setting the Volts/Div Scale and the Input Amplitude given in Table 6-2.

TAS 475 and TAS 485 Instruction Manual
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Performance Tests

Table 6-2: DC Gain and Delta Volts Accuracy

Voits/Div input Displayed Delta Volts
Scale Amplitude  Signal Accuracy Readout Accuracy
2my 10my 4.87 to 5.13 div 9.80 mVto 10.2 mv
5my 20 mv 3.910 4.1 div 18.6 mV 10 20.4 mV
10 my 50 mV 4.87t0 5,13 div 48.0mVic 51.0 mV
20 mv 0.1V 4.87to 5.13 div 28.0mvio 102 mv
50 mv 02v 3.910 4.1 div 196 mV to 204 mV
100 mV 0.5V 4.87 t0 513 div 480 mVto 510 mv
1V 5V 4.87 10 5.13 div 490Vto 510V

13. Return the volts/div scale to 2 mV and set the pulse generator for 10 mvy

14.
15.

16.
17.
18.

amplitude output.

Press the VERTICAL MENLU button and set VAR 1o On.

Check that rotating the General Purpose Knob counterclockwise re-

duces the displayed signal amplitude to two divisions or less. Set VAR

o Off.

Disconnect the test setup from the oscilloscope.

Press the CURSOR button and set AVolt 1o Off.

Check Trigger Level Accuracy

Repeat this procedure until you have verified afi input channeis.

Equipment Required: One DC calibration generator (item 11) and one
precision coaxial cable (item 5).

1.

2
3.
4

Display channel 1, turning all others off.

Press the AUTOSET button.

Set the sec/div scaie to 500 ps.

Press the TRIGGER MENU bution and make the following selections:

®m St CPLGto DC

®  Set SLOPE to Rising

Press the VERTICAL MENU button and make the following selections:

= Set CPLG to DC

m  Ssat BWto 20 MHz

Set the volis/div scale to 50 mV.

Position the trace three divisicns beiow the center horizontal graticule

line.
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8. Connect the DC calibration generator to the CH 1 input as shown in
Figure 6-7.

DC Caiibration Generator

Precision Cable

Figure 6-7: Trigger Level Test Setup

g, Setthe DC calibration generator for a 200 mV ouiput.
10. Press the SET LEVEL TO 50% button.

11. Check that the Trigger Level Accuracy readout is in the range of 169 mV
{0 231 mV.

12. Press the TRIGGER MENU button and set SLOPE to Falling. .
13. Press the SET LEVEL TO 50% button.

14. Check that the Trigger Level Accuracy readout is in the range of 169 mV
to 231 m\.

15. Press the MAIN/DELAY SELECT button, dispiaying the delay trigger
menu.

16. Set MODE to Runs After and SRC to Cht.
17. Press the SET LEVEL TO 50% button.

18. Check that the Trigger Level Accuracy readout is in the range of 169 mV
10231 mV.

19. Disconnect the test setup from the osciiloscope.
20. Press the MAIN/DELAY SELECT button and set SLOPE to Rising.
21. Press the HORIZONTAL MENU bution and set DELAY to Off.

Check DC Coupling Bandwidth

Equipment Required: One leveled sine wave generator (item 8), one oreci-
sion coaxial cabie (item 5), and one 50 Q termination {item 3;.

1. Display the channel to be verified, turning alf others off.

2. Connect the output of the sine wave generator to the channel to be
verified as shown in Figure 6-8.

TAS 475 and TAS 485 Instruction Manual 6-17
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Sine Wave Generator

@ o s W

Pregision Cable

Press the AUTOSET button.
Set the volis/div scale 1o 2 mV.

Set the sec/div scaie 10 200 s,

the amplitude for a six division dispiay.

-

Bl
]
, 50 (1 Termination

Figure 6-8: Bandwidth Test Setup

Set the sine wave generator for a 50 kHz reference frequency and adjust

Press the TRIGGER MENU button and set CPLG to Noise Reject.

8. Use the following substeps (a to ¢) and the settings and limits given in

Table -3 to confirm the bandwidth of the input channels.

a. Setthe volis/div scale as indicated.

b. Setthe signal generator for the specified amplitude at the reference
frequency,

¢.  While confirming the Display Amplitude remains greater than the
minimum number of divisions, increase the signal generator fre-
guency to 100 MHz or 200 MHz, depending on the instrument

model.
Table 6-3: DC Coupled Bandwidth
Display Amplitude

Volts/Div 50 kHz TAS 475 TAS 485
Scale Reference Amplitude To 100 MHz To 200 MHz
2mv 6 division =z 4.2 division =4.2 division
5 mV 6 division = 4.2 division =4.2 division
10 mv 6 division = 4.2 division =4.2 division
20 mVv 6 division =4.2 division =4.2 division
50 mv 8 division =4.2 division =4.2 division
100 mv 6 division = 4.2 division =4.2 division
1V 5 division = 3.5 diviston = 3.5 division

6-18 . -
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9. Disconnect the test setup from the oscilloscope.

10. Repeat this procedure until all input channels are verified.

Check X-Axis Gain

Equipment Required: Cne pulse generator (item 10y and one precision
coaxial cable (item 5).

1. Display channel 1, turning all others off.

2. Connect the output of the puise generator to the CH 1 input as shown -
Figure 6-9.

Puise Generafor

SR

i

)

ik

Precision Cable

Figure 6-9: X-Axis Gain Test Setup

3. Setthe output of the pulse calibration generator for 50 mV.

Press the AUTOSET button.

._3}

5, Set the volts/div scale to 10 mV.

6. Center the display Qsing the veriical POSITION control.

7. Press the HORIZONTAL MENU button and set XY to On.

8. Check that the amplitude of the X-axis signal is 4.8 to 5.2 divisions.
9. Set XY o Off. '

10. Disconnect the test setup from the oscilloscope.

Horizontal System These procedures check those characteristics that relate to the horizontal
Checks system and are listed as checked under Warranted Characteristics in
Section 4, Specifications.

Check Time Base and Time Cursor Accuracy

Equipment Required: One time marker generator (iterm 9), one precision
coaxial cable (item 8), and one 50 Q termination (item 3).

1. Dispiay channel 1, turning ail others off.

TAS 475 and TAS 485 Instruction Manual ‘ 8-19
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-
2. Connect the output of the time marker generator io the CH 1 input as E
shown in Figure 6-10.
Time Mark Generator : = — ) 2
= =70 { oo
e . [ = ||l=
[
BiEeliells
lD{C,.,lD SRS . ol Rl
D e e L =@=

Pracision Cable 50 () Termination

Figure 6-10: Timing Test Setup

3. Setthe output of the generator as follows:

B TAS 475 — 20 ns markers
‘m TAS 485 — 10 ns markers
4, Pressthe AUTOSET button.

5. Set the sec/div scale as follows:
® TAS 475 —20ns
m  TAS 485 — 10 ns

Set the volts/div scale to 500 mV.
Center the time mark display vertically.

Press the CURSOR button and set ATIME to On.

© ® N oo»

Position the rising edge of the second time mark to the second vertical
graticuie line.

10. Align the active cursor 1o the second time mark at the point the rising
edge intersects the center horizontal graticuie tine using the General
Purpose Knob.

=l

11. Press the TOGGLE button and align the second cursor to the tenth time
mark at the point the rising edge intersects the center horizontal '
graticuie line using the General Purpose Krob.

12. Check that the Time-mark to Graticuie Accuracy and the Time Cursor

Readout Accuracy over the center eight divisions are within the limits i
shown for each Sec/Div Scale listed in Tabie 6-4. ks
2T

m

E

Fi
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Table 6-4: Time Base and Cursor Accuracies (Mag Off)

Time-mark to Time Cursor
Graticule Accuracy  Readout Accuracy

Sec/Div Scale Time Mark Over Center 2nd and 10th

{Mag Off) Setiing 8 Divisions Time Marks
10 ns’ 10 ns +(.16 division 784 nsto 81.6ns
20ns 20 ns +0.16 division 157 nsto 163 ns
50 ns 50 ns +0.16 division 392 ns to 408 ns
100 ns 0.1 us +0.18 division 784 nsto 816 ns
200 ns 0.2 ps +0.18 division 1.57 s to 1.83 s
500 ns 05 us ={.18 division 3.92 usto 4.08 s
1us 1 s +{.16 division 7.84 usto 8.16 us
2us 2 s +0.186 division 15.7 usto 16.3 us
5us 5 us +0.18 division 39.2 us to 40.8 us
10 gs' 10 s +0.16 division 78.4 s 1o 81.6 us
20 us 20 us +0.16 division 157 ps to 163 ps
50 us 50 s +=0.16 division 392 s to 408 s
100 us 0.1 ms +=0.16 division 784 ps to 816 ps
200 us 0.2ms +0.16 division 1.57 msto 1.63 ms
500 us 0.5ms %0.16 division 3.92 msic 4.08 ms
1ms 1 ms +().16 division 7.84msto 8.16 ms
2ms 2ms *0.16 division 157 msio 16.3 ms
5ms 5ms +0.16 division 39.2 msto 40.8 ms

The 10 ng sec/div scale is only available on the TAS 485,

13. Set ATIME to Off.

14. Set the time mark generator as follows: _

B TAS 475 — 20 ns markers
m  TAS 485 — 10 ns markers
15. Set the main sec/div scale as follows:
& TAS475— 20ns
x TAS485— 10ns

16. Press the HORIZONTAL MENUY buiton and set DELAY to On and MAIN
{0 Off.

TAS 475 and TAS 485 Instruction Manual ‘ 6-21
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17. Set the delayed sec/div scale as follows:

® - TAS 475 20 ns

é;
¥ TAS 485 — 10 ns b
18. Using the General Purpose Knob, set the delay time as follows: o
B
B TAS 475 —3ns *
®  TAS 485 — 15 ng g
e

18. Position the edge of the second time mark to the second vertical
graticuie iins. E
20. Check that the Time Mark to Graticule Accuracy over the center eight -
divisions are within the limits shown for each sec/div scale listed in .
Table 6-4 (disregard the Time Cursor Readout Accuracy column), g

21. Set MAIN to On.

22. Set the main sec/div scale as follows:
m TAS 475 -—20ns —
B TAS 485 — 10 ns E;
23. Set MAIN to Off, |

24. Press the MAG button, turning magnification on.
25. Set the time mark generator for 5 ns markers.

26. Set the volts/div scale to 200 mV.

27. Check that the timing accuracies at the beginning, middle, and end of
sweep over the center eight divisions are within the limits shown for
each of the sec/div scales given in Table 6-5. Exclude the first and last
five divisions of the magnified sweep for accuracy measuremenis.

Table 6-5: Time Base Accuracy (Mag On)

Sec/Div Scaie Time Marker Time Mark to Graticule
{(Mag On) Setting Over Center 8 Divisions
1 ns# 5 ns! +0.24 division3
2ns 5 ns? +0.24 division?
5ns 5 ns? =0.24 division
10 ns 10 ns +0.24 division , &
100 ns 0.1 s +0.24 division
100 us 0.1 ms +(.24 division bz
T Change the volts/div scale as necessary to maintain vertical ampiitude, {;5 :
2 At this setting, two tycies of the slgnal are displayed for every five horizontal divisions. W
3 At this setiing, one cycle of the signal is displayed for every five horizontal divisions.
* The 1 ns sec/div scale is only available on the TAS 485, o
o
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28. Set MAIN to Onand DELAY to Off.
29. Set the sec/div scale as follows:
® TAS475-—2ns
| & TAS 485 — 1ns _
30. Set the time mark generator for 5 ns markers.

! 31. Check that the timing accuracies at the beginning, middie, and end of
sweep over the center eight divisions are within the limits shown for

1 sach Sec/Div Scale given in Table 6-5. Exclude the first and tast five

; divisions of the magnified sweep for accuracy measurements.

32. Press the MAG button, turning magnification off,

Check Dual Delay Accuracy

i Equipment Required: One time marker generator (item 9), one precision
coaxial cable (item 5), and one 50 Q termination (item 3}.

! 1. Display cnannel 1, turning alf others off.

2. Connect the output of the time marker generator to the CH 1 input as
shown in Figure 6-11.

Time Mark Generator ;

SO i

|
X3 vo} ik X5#1 k)]
L

Nt NN

\.

Precision Cable 50 02 Termination

Figure 6-11: Dual Delay Test Setup

Set the output of the time marker generator for 0.5 ms markers.
Press the AUTOSET button.

Set the sec/div scaie to 500 ys.

Set the volts/div scale to 500 mV.

N o koo

Position the time marker display to the upper half of the graticule and
align the first ime marker fo the second vertical graticule line.

8. Pressthe TRIGGER MENU button and then the MAIN/DELAY SELECT
button.-

9. Set MOBDE to Runs After.
10. Set the delayed sec/div scale to 50 us.

TAS 475 and TAS 485 Instruction Manuai ‘ 6-23
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11.
12.

13.
14.

15,
186.

17.
18.

19.

Press HORIZONTAL MENU.

Select TRCSEP and position the delayed fime marker display to the
lower-half of the graticule using the General Purpose Knob.

Select BELAY.

Using the General Purpose Knob, position the intensified zone on the
main sweep to the second time marker; then, slightly adjust the General
Purpose Knob unti the delayed sweep time marker is at the graticule
center,

Press the UTILITY buiton and select CONFIG from the main menu.

Select MORE until you can select Dual Delay Enabled from the sub
menu.

Press the CURSOR button and set ATIME to On.

Using the Genaral Purpose Knob, position the second intensified zone
on the main sweep fo the third time marker; then, slightly adjust the
General Purpose Knob 1o superimpose the delayed sweep time markers
at the graticuie center. Press the TOGGLE button io assign the General
Purpose Kneb to the second intensified zone if necessary.

Check the Dual Delay Accuracy Reading for each time marker pair listed
in Table 6-6.

Table 6-6: 500 ps Dual Delay Accuracy

Time Markers Intensified Dual Delay Accuracy

Reading Limits

Second and third 473 s to 527 us

Second and fourth 970 ps to 1.03 ms

Second and sixth 1.97 msto 2.03 ms

Second and tenth : 3.96 msto 4.04 ms

20.
21.

22.
23.

24,

25.

Press the MAIN/DELAY SELECT button and set the main sec/div scale
to 200 ns.

Press the MAIN/DELAY SELECT button and set the delayed sec/div
scaie to 20 ns.

Set the time mark generator for 0.2 us markers.

Using the General Purpose Knob, position the second intensified zone
on the main sweep to the tenth time marker; then, slightly adjust the
Generat Purpose Knob to superimpose the delayed sweep time markers
at the graticule center.

Check the dual delay accuracy (ATime) reading is in the range of
1.58 us to 1.62 us.

Press the CURSOR button and set ATIME to Off.

6-24
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28. Press the UTILITY button and seiect Dual Delay Disabled.
27. Press the HORIZONTAL MENU button and set DELAY to Off

28. Disconnect the test setup from the oscilloscope.

: Trigger System These procedures check those characteristics that relate to the trigger
i Checks system and are listed as checked under Warranted Characteristics in
Section 4, Specifications.

Check Trigger Sensitivity

E Equipment Required: One sine wave generator (item 8), one 10X attenuator
: (item 2), one precision coaxial cable (item 5}, one dual-input coupler
(item 7), and one 50 Q termination (item 3).

Low Frequency — The following steps check trigger sensitivity at 25 MHz.
| 1. Display channel 1, turning all others off.

2. Connect the output of the sine wave generator to the CH 1 input as
a shown in Figure 6-12.

Sine Wave Generator

Bk

il
i T~
Precision Cable 7.: 50 0 Termination

Figure 6-12: Trigger Sensitivily Test Setup (One)

oA

-

5 3. Setthe frequency of the sine wave generator to 25 MHz.
; 4. Press the AUTOSET button.
0 :
¢ 5, Setthe volts/div scale to 50 mV.
8 6. Set the sec/div scale to 100 ns.
" 7. Press the VERTICAL MENU button and set CPLG to DC
v
i
Ei
¥
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10.
11,
12.
13.
14.
15.

16.
17.
.18
19.
20.

Press the TRIGGER MENU button and make the following selections
from the main trigger menu:

8 Set MODE to Auto

# Set SRC to Chi

®m SetCPLGioDC

®m  Set SLOPE 0 Rising

Press the MAIN/DELAY SELECT button and make the following selec-
fions from the delay trigger menu;

®  Set MODE fo Runs After
B SetSRC to Chi

¥ SetCPLGtoDC

m  Set SLOPE to Rising

Set the delayed sec/div scale to 50 ns.

Press the HORIZONTAL MENU button and select DELAY.

Set the deiay time to 15 ns using the General Purpose Knob.

Set DELAY to Off.

Adjust the sine wave generator amplitude for a three division display.

Add a 10X atienuator to the test setup as shown in Figure 6-13.

Sine Wave Generator Q_O g ]
‘ =10 | o lo
N [+ [ o 1@
O IO F
==} . =]
=@=@=@

80 2 Termination
10X Attenuator /

Precision Cable

Figure 6-13: Trigger Sensitivity Test Setup (Two)

Press the SET LEVEL TO 50% button and confirm a stable display.

Press the TRIGGER MENU button and set SLOPE to Falling.

Press the SET LEVEL TO 50% button and confirm a stable display.
Press the HORIZONTAL MENU button and set DELAY to On.

Select TRCSEP and position the delayed sweep beiow the main sweep
using the General Purpose Knob.

6-26
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21. Press the TRIGGER MENU button and set MODE to Trig After.

00 Pregs the SET LEVEL TO 50% button and confirm a stable delayed
sweep display.

23. Set SLOPE to Falling.

24. Press the SET LEVEL TO 50% button and confirm a stable delayed
sweep display.

o5, Press the HORIZONTAL MENU button and set DELAY to Off.

High Frequency — The following steps check trigger sensiivity at
150 MHz (TAS 475) or 250 MHz {TAS 485).

1. Remove the 10X attenuator from the test setup. Reconnect as shown in
Figure 6-14.

Sine Wave Generator

1 2
. ok -
) i)
il
Precision Cable : 50 (2 Termination

Figure 6-14: Trigger Sensitivity Test Setup (Three)

2. Set the sine wave generator frequency as follows:
® TAS 475 — 150 MHz
®  TAS 485 — 250 MHz
3, Press the MAG button.
4. Set the volts/div scale to 50 mV.
5. Adjust the sine wave generator amplitude as foliows:
s TAS 475 — adijust for a one division display
B TAS 485 — adjust for a 1.5 division display
Press the SET LEVEL TO 50% button and confirm a stable display.
Set SLOPE to Rising.
Press the SET LEVEL TO 50% button and confirm a stable display.

© ® N O

Press the MAIN/DELAY SELECT button (selecting delay).

10. Press the SET LEVEL TO 50% button and confirm a stable delayed .
sweep display (see the following note).

TAS 475 and TAS 485 instruction M

www.valuetronics.com

A

anual : 6-27



Performance Tests

Television Signal Generator

NOTE

A slight adjusiment of the delay time may be necessary to obtain a
stable delayed sweep display. Press the Horizontal Menu button
and adjust the delay time using the General Purpose Knob. Press
the Trigger Menu button after confirming a stable display.

11. Set SLOPE {o Rising.
12. Press the SET LEVEL TO 50% button and confirm a stable defayed
sweep display.
NOTE

A slight adjustment of the delay time may be necessaty to obtain a
stable delayed sweep display. Press the Horizontal Menu bution
and adjust the delay time using the General Purpose Knob.

13. Press the HORIZONTAL MENU button and set DELAY to Off,

14. Disconnect the test setup from the oscilloscope.

Video Trigger — The following steps check the video trigger sensitivity.

Equipment Required: One NTSC Television signai generator (item 13), one
75 Q termination (item 4), and one 75 Q coaxial cable (item 8).

1. Display channei 1, turning all others off.

2. Connect the composite sync output of the television signal generator to
the CH 1 input as shown in Figure 6-15.

& ol

S SN

tH

o) L2

4

75 0 Cable 75 Q2 Termination

Figure 6-15: Video Trigger Test Setup

Press the AUTOSET button.
Set the volts/div scale to 200 mv.
Set the sec/div scale to 100 ps.

L

Press the UTILITY button and select CONFIG.
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Select MORE until you can select Video Sync Negative from the sub

7.
menu.
8. Press the TRIGGER MENU button and make the foliowing selections:
a Set MODE to Video Field <odd>
u  Set SLOPE to Falling
9. Confirm a stable dispiay of the video fieid.
| 10. Set MODE to Video Fiela <even>.
11. Confirm a stable dispiay of the video field.
12. Disconnect the test setup from the oscilloscope.
TAS 475 and TAS 485 Instruction Manual ' : 6-29
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Adjustment Procedures

This section contains information needed to adjust the TAS 475 and
TAS 485 Analog Oscilloscopes.

Description — The Adjustment Procedures are divided into two parts:

® General information about adjusting the oscilioscepe

]
! ® Written procedures for osciffoscope calibration
4 .
L Purpose — Use this procedure to return the oscilioscope to conformance
with its Warranted Characteristics as listed in Section 4, Specifications. It
4 also optimizes the performance of the oscilloscope.
G
' This procedure is not required to verify the oscilloscope conforms with its
. warranted characteristics. Performance verification procedures are found in
1 Section &, Performance Verification.
ﬁ Adjustment interval — As a general rule, perform these adjustments after
every 2,000 hours of operation or once a year if used infrequently.
L
¥
i Requirements for Before you perform this procedure, you need to address the foilowing
3 Performance requirements.
3
4 Personnel
i This procedure is only to be performed by trained service technicians.
4
Access to Adjustments
!: ﬂ )
- The cabinet must be removed to perform the adjustment procedure. Refer to
Section 8, Maintenance, for procedures to remove the cabinet. The adjust-
H ment procedures make references to adjustments located on internal circuit
& boards. Figure 7-1 shows the location of each board with adjustments. The
end of this section contains figures that show the iocation of each adjust-
i 5 ment for each cirquit board.
4 Warm-Up Period
58
- This oscilloscope requires a 20 minute warm-up period in a 20° C 10 30° G
» environment before performing this adjustment procedure. Adjustments
% ' performed before the operating temperature has stabilized may cause efrors
. in performance.
|
i
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Display Driver board

Analog board

Figure 7-1: Location of Boards for Adjustments

Equipment Required

These procedures use external, traceable signai sources to calibrate the
TAS 475 and TAS 485 Oscilloscopes. Table 6-1 on page 6-14 lists ail the test
equipment required for these procedures. -

Performing the

The following topics cover what is required to adjust the oscilloscope. Also,

Ad J ustment the performance of individual adjustments is discussed.

Procedures The Factory Horizontal Cal and Factory Vertical Cal calibration routines
are selected from the Utility menu of the oscilloscope. These routines use
both front-panel cantrols and external standards you provide in response to
instructions displayed on the CRT readout.

72
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- Complete Adjustment

Adjustment Procedures

A complete adjustment consists of a sequence of individual calibration steps

performed in the order shown:

1. CRT Adjustment

Factory Horizontal Cal

Factory Vertical Cal

Attenuator Compensation

= R

Vertical Gain Adjustment

Partial Adjustment

Low Frequency Output Compensation

High Frequency Step Response Adjustment

The Adjustment Procedures allow you to make individual adjustments of the
steps outlined above; however, usually ali adjustment sieps are made. Read
the information under Adjustment Dependencies that follows before perform-

ing an individual adjustment.

Adjustment Dependencies

Some adjustments depend on the successful prior completion of other

adjustments. Generally, the procedures shouid be performed in the order
shown under Complete Adjustment. Some adjustments do not depend on
completion of other adjustments. Table 7-1 lists the adjustments and their

dependencies,

Table 7-1: Adjustments and Dependencies .

Adjustment Prior Completion Requirements
CRT Adjustment None

Low Frgaquerscy Cutput Com- None

pensation

Factory Horizontal Cal CRT Adjustment

Factory Vertical Cal

Low Frequency Output Compensation
and Factory Horizontal Cal

High Frequency Step Response

Factory Vertical Cal

Attenuator Compensation

Low Frequency Output Compensation

Veriical Gain Adjustment

Low Freguency Output Compensa-
tion, Factory Vertical Cal, and Attenu-
ator Compensation

TAS 475 and TAS 485 instruction Manual
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Ad justment The following instructions will guide you through each cof the adjustments
: outlined in Complete Adjustments. Each adjustment section lists all neces-
Instructions sary equipment required to perform the adjustments.

CRT Adjustments

Equipment Required: One time marker generator {item 9), one precision
coaxial cable (em 5), and one 50 Q2 termination (item 3).

Adjustment Locations: This procedure requires adjustments to the Display
Driver board. See Figures 7-14 and 7-15 on pages 7-18 and 7-19 for the
iocation of the adjustments.

1.

® oo~ w D

10.
11.

12.
13.

Disconnect ail signal inputs from the oscilloscope.
Display charnel 1, turning ali others off.

Press the AUTQSET hutton.

Set the volts/div scale to 50 mV.

Set the sec/div scale to 2 ps.

Press the VERTICAL MENU button and make the following selections
from the menu:

®  Set CPLG to GND
= Set BWto 20 MMz

Position the channel 1 trace to the center horizontal graticule line and
adjust the FOCUS control for a well-defined display.

Adjust the TRACE ROTATION control (screw-driver adjustrment) to align
the trace with the center horizontal graticule line.

Press the HORIZONTAL MENU button and set XY o On.
Set the INTENSITY control fully counterclockwise (off).

Adjust R322 on the Dispiay Driver board untii the dot is visible, then
re-adjust R322 until the dot just extinguishes.

Set XY to Off.

Connect the output of the time mark generator to the CH 1 input as
shown in Figure 7-2.

7-4
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Time Mark Generator ()= o
o oo
'\C,-i o § o Fft
=HO 0| B

14,
15.
16.
17.
18,

19,

20.
2.

22
23.

Adjustment Procedures

oo Erterese

50 () Termination
Precision Cable

Figure 7-2: CRT Adjustments Calibration Setup

Set the time mark generator for 1 us markers.

Set the INTENSITY controt fo view the display.

Press the VERTICAL MENU bution and set CPLG o DC
Press the SET LEVEL TO 50% bution.

Adjust the FOCUS and R321 on the Display Driver board for the best
focus of the time mark display and readout display.

Set the vertical POSITION control counterclockwise, moving the base-
line of the time mark display down off the graticule area.

Set the READOUT INTENSITY control fully counterclockwise (off).

Adjust R323 on the Display Driver for the best geometry (minimum
bowing) of the time mark display across the entire graticule area.

Set the READOUT INTENSITY control to view the readout.

Disconnect the calibration setup from the oscilloscope.

Low Frequency Output Compensation

Equipment Required: One puise generator {item 10}, one precision coaxial
cable (ftemn 8}, one 50 Q termination (item 3), and one dual-input coupler
{item 7).

Adjustment Locations: This procedure requires adjusiments to the Display
Driver board. See Figures 7-14 and 7-15 on pages 7-18 and 7-19 for the
location of the adiustments.

1.

2
3.
4
5

Dispiay channal 1, turming all others off,
Press the AUTOSET button.

Set the volts/div scale to 50 mV.

Set the sec/div scale to 1 ms.

Press the ALT/CHOP, ADD bution and set DISP 1o Alt.

TAS 475 and TAS 485 Instruction Manual
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Adjustment Procedures

8.
7.

10.
11,

12.
13.
14.
16.

16,
i7.
18.

19.

Press the VERTICAL MENU button and set CPLG to AC.

Connect the positive fast rise pulse output of the pulse generator to the
CH 1 and CH 2 input connectors as shown in Figure 7-3.

Pulse Generator

Dual-input

o Coupler
50 0 Termination

\__ Precision Cabie

Figure 7-3: Low Frequency Output Compensation Calibration Setup'

Set the puise generator for fast rise period of 1 ms and a 4 division
display.

Press the SET LEVEL TO 50% bution.
Press the CURSOR button and set AVOLT to On.

Set the cursors 5 divisions apart using the General Purpose Knob and
the TOGGLE button.

Set the volts/div scale to 20 mV.
Press the CH 2 button,
Set the channet 2 volts/div scale to 20 mV.

Press the VERTICAL MENU button and make the following selections
from the menu (channel 2):

®  Set CPLG to GND

#  Set VAR fo Off

& Set INV to Off

®  Set BW to Fuil

Position the channel 2 trace to the center vertical graticute line.
Set CPLG to AC.

Adjust R111 located on the Display Driver board for minimum vertical
movement of the readout {over the entire graticule area).

Disconnect the test setup from the oscilloscope,

7-6
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Adjustment Procedures

Factory Horizontal Cal

Equipment Required: One time mark generator (item 9), one precision
coaxial cable (item 5), and one 50 Q termination {item 3).

Prerequisites: CRT adjustment procedure.

1. Disconnect all signal inputs from the oscilloscope,

2. Press the UTILITY button to display the Utility menu.

3. Select CAL from the main menu.

4. Select Factory Horizontal Cal, initiating the cafibration routine.

This routine takes about 20 seconds to compiete its initial calibrations.
Once complete, 2 dots are dispiayed and the message “Toggle to set
8div about center” appears. The displayed dots are used for the next
horizontal calibration steps.

NOTE

The following steps use both the General Purpose Knob and the
TOGGLE button to make adjustments. The General Purpose Knob
performs two functions: to adjust horizontal gain and centering. The
TOGGLE button selects the function of the General Purpose Knob.

5. Use a combination of the TOGGLE button and th_e: General Purpose
Knob to position the dots 8 divisions apart, centered horizontally (see
Figure 7-4).

6. Select Done when you have the appropriate display.

= -

Gain and Position
Adjustment

T X

Dots Eight Divisions
el Apart, Centered b B
Horizontally

Toggle Between
Gain and Position
Adjustment

¢ 10]0]0]0

&
&

i
Q

Figure 7-4: Horizontal Adjustments (One)

7. Again, use a combination of the TOGGLE button and the General Pur-
pose Knob to position the dots 8 divisions apart, centered horizontaily
{see Figure 7-4}. '

TAS 475 and TAS 485 Instruction Manuai 7-7
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2
8. Select Done when you have the appropriate display. :,
9. One dot is displayed. -
[
10. Use a combination of the TOGGLE button and the General Purpose i
Knob to center the single dot at the center of the screen (see
Figure 7-5). P
g
, T T e
nuNERNERN
Y DN “IJE‘—!
[ ! N i
| Tt T Position 7
| f L g ] Adfustment ,?;
! e | N
SN !?f'q«f«w f TOGGLE
| Center Dot | | & ao e
Horizontally | i ECDJ e e
o N S B i ' Toggle Dot Position
0% ””‘“”“"E ICLEA:ﬂ e
i | —J MENL L{
[ ! | J | Lo e
(& ) o

Figure 7-5: Horizontal Adjustments {Two) E_

11. Continue to press the TOGGLE button and adiusting the dot to center
screen with the General Purpose Knob untit the dot stays centered while
pressing the TOGGLE button.

12. Select Done when you have the appropriate display.

13. Two verticai cursor lines are displayed.

14. Use a combination of the TOGGLE button and the General Purpose
Knob to position the vertical lines 8 divisions apart, centered horizontally
{see Figure 7-6). -

IR pu - : (/“
X D Gain and Pasition
' i : W Adjustment
' i o ) =
aan T Lines Eight Divisions .|, —— TOGGLE
!_ Apart, Centered
Horizontally
| .
o - i —i} Toggle Between
!a%.. valaeee | Taaas ....I.... [AA) RS . Gai”andposiﬁon —
; —~ HaNy Adjfustment M
J | =
it T -
=) —_
~ Figure 7-6: Horizontal Adjustments (Three) B
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15. Select Done with the menu button when you have the appropriate
display.

NOTE

At this time, the calibration routine can be terminated by selecting
Abort instead of Done. The abort opiion appears through the
remainder of this Factory Horizontal Cal routine.

16. Select Done to continue or Abort (o terminate the calibration routine.

17. Connect the output of the time mark generator to the CH 1 input as
shown in Figure 7-7.

Time Mark Generator

50 (3 Termination
Precision Cable

Figure 7-7: Horizontal Cutput Calibration Setup

18. Set the time mark generator for 5 ns markers.
19. Select Done when completed.
20. Adijust the 2 ns main sweep accuracy by performing these substeps.

a. Using the General Purpose Knob, adijust the display for 2 time
markers per 5 divisions over the center 8 divisions.

b. Select Done when adjusted.
21. Adjust the 2 ns detay sweep accuracy by performing these substeps.

a. Using the General Purpose Knob, adjust the display for 2 time
markers per 5 divisions over the center 8 divisions.

b. Select Done when adiusted. If adjusting the TAS 475, a Cal Passed
message appears and you can skip to step 24. If adjusting the
TAS 485 continue this procedure.,

22. TAS 485 Only — Adjustthe 1 ns main sweep accuracy by performing
these substeps.

a. Usingthe General Purpose Knob, adjust the display for 1 time
marker per 5 divisions over the center 8 divisions.

b. Select Done when adjusted.

TAS 475 and TAS 485 Instruction Manual 7-9
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23. TAS 485 Only — Adjust the 1 ns delay sweep accuracy by performing fw
these substeps.

a. Using the General Purpose Knob, adjust the display for 1 time
marker per 5 divisions over the center 8 divisions.

b. Select Done when adjusted; a Cal Passed message appears.

24. Select Done to exit the routine.

25. Disconnect the test setup from the oscilloscope.

Factory Vertical Cal

Equipment Required: One DC calibration generator (item 11), one preci-
sion coaxial cable (item 5), and three dual-input couplers (item 7). g- -

Prerequisites: Low Frequency Output Compensation adjustment and Self
Cal Horizontal adjustment procedures.

1. Press the UTILITY button.
2.- Select CAL fromthe main menu.
3. Sefect Factory Vertical Cal, initiating the calibration routine.

The calibration routine displays user prompts on-screen throughout this
procedure, ‘

NOTE

At this time, the calibration routine can be terminated by selecting
Abort. The abort option appears through the remainder of this
Factory Vertical Cal routine.

4. Setthe DC calibration generator for 10 VDC output and connect to the
- CH 1, CH 2, CH 3, and CH 4 inputs as shown in Figure 7-8.

B¢ Calibration Generator : !

Duatk-input S
Couplers
Precision Cable &Eé .
o
Figure 7-8: Fact'ory Vertical Calibration Setup I~
.
5. Select Done when completed. e
7-10 ' Adjustment j '
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Set the DC calibration generator for 1 VDG output.

Select Done when completed.
Set the DC calibration generator for 100 mvDC output.

Select Done when compieted.

10. Disconnect the fest setup.

1

1. Select Dene when completed.

This portion of the routine takes less than two minutes to complete.

NOTE

The following steps use both the General Purpose Knob and the
TOGGLFE butfon to make adjustments. The General Purpose Knob
performs two functions: adjust horizontal gain and ceritering. The
TOGGLE button selects the function of the General Purpose Knob.

12. Use a combination of the TOGGLE bution and the General Purpose

Knob to position the dots 6 divisions apart, centered horizontally (see
Figure 7-9). '

- = \
0.
90 . -
@ Gain and Position
Dots Six Divisions i
®. Apari, Centered iy
Horizontally
j
o Toggle Between
e - - Gain and Position
- Adjustment
k \\J

Figure 7-9: Vertical Adjustments

13. Select Done when you have the appropriate display. -

14. Adjust R112 (vertical gain) and R154 (vertical centering) on the Display
Driver board, setting the horizontal cursors 6 divisions apart, centered
vertically {see Figure 7-10). .

TAS 475 and TAS 485 Instruction Manual
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y
7

=

Lines Six Divisions
e Apart, Centered
Vertically

CLEAR it
HENU

DO IO DD e

Figure 7-10: Adjusting Verticai Gain and Centering

5. Seiect Done when you have completed the adiustments.

16. Select Done again to axit the routine.

High Frequency Step' Response

Equipment Required: One pulse generator (item 10), one precision coaxial
cable (item 5), one 2X attenuator (item 1), and one 50 Q termination (item 3).

Adjustment Locations: This procedure requires adjustments to the Display
Driver board and the Vertical Termination hybrid. See Figures 7-14 and 7-15
on pages 7-18 and 7-18 for the location of the Dispiay Driver board adjust-
ments. See Figure 7-13 on page 7-17 for the location of the Vertical
Termination hybrid adjustment.

Prerequisites: Facory Vertical Cal adjustment procedure.

1. Dispiay channel 1, turning all others off.

2. Connect the positive fast rise pulse output of the puise generator fo the
CH 1 input as shown in Figure 7-11.

FPuise Generator

! (s
=15 o ilo
! 3 e e =
’ Jo{ 1210 IO i
OiCDID [asy Ny ) - ooy, -
R A s e =

o

50 Q Termination

Precision Cable : % -
2X Attenuator
Figure 7-11: High Frequency Step Response Test Setup %
e
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3. Set the puise generator fast rise period to 1 ps and puise ampilitude o
mid-range.

4, Pressthe AUTOSET button.

5. 'Use the following substeps to adjust the TAS 475, if adjusiing the
TAS 485, proceed 1o step 6.

a.
b.

o

Set the volis/div scaie to 10 mV.
Set the sec/div scale to 200 ns.

Press the VERTICAL MENU button and set CPLG to DC.

‘Adjust the vertical POSITION control and the generator pulse ampli-

tude to obtain a 5 division, vertically centered, display.

-Adjust R141 and C122 on the Display Driver board for flattest iong

term response of the puise front corner.
Set the sec/div scale to 20 ns.
Adiust R140.and C121 on the Dispiay Driver board for minimum

signal aberrations of the pulse front comer.

NOTE

Some interaction of the adjustments made in steps e through g may
occur. For optimum oscifloscope performance, these steps should
be rechecked after making adjustments.

6. Use the following substeps to adjust the TAS 485.

a.
b.

o

Set the voits/div scale to 100 mV.
Set the sec/div scale to 200 ns.
Press the VERTICAL MENU button and set CPLG to DC.

Adjust the vertical POSITION control and the generator pulse ampli-
fude 1o obtain a 5 division, vertically centered, display.

Adjust R141 and C122 on the Display Driver board for flattest iong
ferm response of the pulse front corner.

Adjust R142 on the Display Driver board for flattest long term re-
sponse of the pulse front corner.

Set the sec/div écale to 20 ns.

Adjust R140 and C121 on the Display Driver board for 1 minor
graticule division of signai aberrations on the pulse front corner,

Adjust the termination on the Vertical Termination hybrid for flattest

“tong term response of the pulse front corner.

TAS 475 and TAS 485 Instruction Manual
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NOTE B
The position of the leads from the Vertical Termination hybrid to the !
CRT affect the high frequency step response. Uniess the leads e
have been repositioned, it may not be necessary to adjust them. _
Some interaction of the adjustments made in steps e throtigh i may 7
occur. For optimum oscilioscope performance, these steps should E%:E

be rechecked after making adjustments.

7. Disconnect the calibration setup from the oscilloscope.

Attenuator Compensation E.

Equipment Required: One puise generator (item 10), one precision coaxial
cable (ftem 5), one 50 Q termination (item 3), and three dual-input couplers
(item 7).

Adjustment Locations: This procedure requires adjustments to the Analog
board. See Figure 7-16 on page 7-20 for the location of the adjustments.

Prerequisites: Low Frequency Output Compensation adjustment proce-
dure.

1. Display channel 1, turning all others off.

2. Connect the high amplitude output of the pulse generatorfo the CH 1,
CH 2, CH 3, and CH 4 inputs as shown in Figure 7-1 2.

Pulse Generator

Dualinput
Couplers

Precision Cable

50 {2 Termination E’%

A
Figure 7-12; Aﬁenuatdr-Ccmpensation Test Setup ;Tg?{'g
3. Setthe pulse generator high amplitude period to 1 ms, -
-

4. Press the AUTOSET button.

5. Press the VERTICAL MENU button and set CPLG to DC. Y

.

1
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6. Set the volts/div scale 1o 200 mV.
7. Setthe sec/div scale {o 200 ps.
8. Using the vertical POSITION control and the generator puise amplitude,
obtain & 5 division, vertically centered display cf channel 1.
9. Set the volts/div scale to 100 mV.
10. Press the CH 2 button. |
11. Press the VERTICAL MENU button and make the following selections
from the menu:
a SetCPLGioDEC
u  Set VAR o Off
#  SetiNVto Off
a  Set BW o Full
| m  Set the voits/div scale to 100 mV
~m  Position the channel 2 display approximately 0.5 divisions beiow the
channe! 1 display
12, Press the CH 3 button.
13, Press the VERTICAL MENU butior and make the following selections
from the menu:
® SetCPLG o DC
®  Set VAR to Off
@ SetINVioc Off
8 Set BWto Full
. Set the voits/div scale to 100 mV
® Position the channel 3 display approximately 0.5 divisions below the
~ channei 2 dispiay
14. Press the CH 4 button. _
15. Press the VERTICAL MENU button and make the foliowing selections
from the menu:
¥ SetCPLGwoDC
»  SetVAR1io Off
B SetINVio Off
a  Set BWto Full
K Setthe voits/div scale o 100 mV
® Paositionthe channel 4 display approximately 0.5 divisions below the
channel 3 display
TAS 475 and TAS 485 Instruction Manuai 7-15
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16. Press the CH 1 bution. | g
17. Adjust Ch 1 10X on the Analog board for the flattest response of the —
most positive portion of the channel 1 waveform, g
18. Setthe channel 1 volts/div scale to 1 V.
ot
19. Press the CH 2 button. 5
20. Adjust Ch 2 10X adjustment on the Analog board for the flattest re- ,
sponse of the most positive portion of the channel 2 waveform. 5F

21. Set the channel 2 voits/divscaleto 1 V.

22, Press the CH 3 bution.

23. Adjust Ch 3 10X adjustment on the Analog board for the flattest re-
sponse of the most positive portion of the channe! 2 waveform.

24, Set the channe! 3 volts/div scale to 1 V.
25, Press the CH 4 button.

26. Adjust Ch 4 10X adjustment on the Analog board for the flattest re-
sponse of the most positive portion of the channel 2 wavetorm.

27. Set the channe! 4 volts/div scale to 1 V.

-

28. Set the pulse generator amplitude fo maximum. o
29. Adjust Ch 4 100X on the Analog board for the flattest response of the
channel 4 waveform. _ E

30. Adjust Ch 3 100X on the Analog board for the flattest response of the
channel 3 waveform.

31. Adjust Ch 2 100X on the Analog board for the flattest response of the
channel 2 waveform.

32. Adjust Ch 1 100X on the Anzalog board for the flattest response of the
channel 1 waveform.

33. Disconnect the test setup from the oscilloscope.

Vertical Gain Adjust (Cabinet On) ST
Equipment Required: None.,

s
Adjustment Locations: This procedure requires adjustments to the Display e
Driver board. See Figures 7-14 and 7-15 on pages 7-18 and 7-19 for the —
location of the adjustments. ﬁ*

Prerequisites: Low Frequency Qutput Compensation, Factory Vertical Cal,
and Attenuator Compensation adjustment procedures. : =5
=

1. 3lide the cabinet on the instrument and ajlow a 20-minute warm-up.
2. Press the CURSOR button and set AVOLT to On. E%f

3. Setthe voits/divscaleto 1V,

TE

-
R
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- 4. Position the cursors 6 divisions apart, centered vertically and check that
the AVoits readout is between 5.96 V and 6.04 V.

NOTE

i the readout in step 4 is within the limits given, stop here. The
calibration is complete.

If the readout is outside the limits, continue with this procedure.

5. Adjust the cursors until the AVoits readout is6 V.

8. Note the cursor dispiay error (are the cursors more or less than six
divisions apart}.

2 Slide the cabinet off the instrument and adjust R112 on the Display
Driver board to compensate for the display error noted in'step 6.

For exampie, if you noted in step 6 that the with the AVoits readout at
6 V, the cursor display equaled 6.2 divisions. Compensate by adjusting
the cursor dispiay to 5.8 divisions with R112.

8. Slide the cabinet on the instrument and repeat this procedure untii the
cursor display matches the AVolts readout. :

Adjustment Complete

The adjustment procedure is compiete. Install the cabinet and rear cover.

0O

{2r=
g O

Vertical Termination

Figure 7-13: TAS 485 Vertical Termination Hybrid Adjustment

TAS 475 and TAS 485 Instruction Manual 7-17
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Maintenance Information

This section contains the information needed o do periodic maintenance on
the TAS 475 and TAS 485 Analog Oscilloscopes.

» Maintenance Information — This subsection. It includes this introduc-
tion, servicing information, plus general information on preventing dam-
age to internal modules when doing maintenance.

® Inspection and Cleaning — Information and procedures for inspecting
the oscilloscope and cleaning its external and intérnal modules.

n  Paris Replacement Procedures — Procedurss for removing and
installing the replaceable parts.

Before ServiCing "‘i’h%s. manual is for limited s‘e;‘vécing of the TAS 475 and TAS 485 A_naiog
Oscilloscopes. To prevent injury to yourself or damage to the oscilloscope,
do the following before you atternpt service.

»  Be sure you are a qualified service person. -
® Read the Safety Summary found at the beginning of this manual.
m  Read Start Up in section 2.

When using this manual for servicing, be sure to heed all warnings, cau-
tions, and notes. ‘

Tekironix Service Tektronix provides service to cover repair under warranty as well as other
services that may provide a cost-effective answer to your service needs.

Whether providing warranty repair service or any of the other services listed
below, Tekironix service technicians, trained on Tekironix products, are best
equipped to service your TAS 475 and TAS 485 Analog Oscilloscopes.
Tekironix technicians are apprised of the tatest information on improvements. .
to the product as weli as the latest new options. '

Warranty Service

Tektronix warrants this product for three years from date of purchase, ex-
cluding probes for which the warranty is one year. (The warranty appears on
the back of the title page in this manual.) Tektronix technicians provide
warranty service at most Tektronix service locations woridwide. Your Tekiro- .
nix product catatog lists all service locations worldwide.

TAS 475 and TAS 485 Instruction Manual s : : 8-1
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o
Repair or Calibration Service e
Tektronix offers several types of service contracts that you may purchase to
taiior repair and/or calibration of your TAS 475 and TAS 485 Analog Oscillo- E
scopes to fit your requirements.
Refer to the Introduction, Section 1, for a list of the available service con- : Eu‘
tracts for the TAS 475 and TAS 485 Analog Oscilloscopes.
Self Service For inforration, contact your local Tektronix service center or sales engi- | g
i

neer on any repair services,

Preventing ESD When performing any service which requires internal access to the oscillo- Eﬁ
scope, adhere to the foliowing precautions to avoid damaging internal s
modules and their components due to elecirostatic discharge (ESD).

Static discharge can damage any semiconductor component in this
oscilloscope. '

1. Minimize handling of static-sensitive modules.

2. Discharge the static voitage from your body by wearing a grounded
antistatic wrist strap while handling these modules. All service must be
done at a static-free work station.

i V)g
3

3. Do not remove the oscilioscope ¢abinet unless you have met precaution
number 2, above. Consider all internal modules static-sensitive.

T feas
L

4. Remove anything capable of generating or holding a static charge from e
the work station surface. E?

5. Do not siide the modules over any surface.

6. Do not use high-velocity compressed air when cleaning dust from @
modules.

8-2 ‘ Maintenance K2

www.valuetronics.com



5.8 B LW Y L -

L,

Inspection and Cleaning

Inspection and Cleaning describes how to inspect and clean the TAS 475
and TAS 485 Analog Oscilloscopes. Inspection and cleaning are preventive
maintenance. Preventive maintenance, when done regularly, may prevent
oscilloscope malfunction and enhance its reliability.

Preventive maintenance consists of visually inspecting and cleaning the
oscilioscope and using generat care when operating it.

How often to do maintenance depends on the severity of the environment in
which you use the oscilloscope. A proper time to perform preventive mainte-
nance is just before oscilloscope adjustment.

(GGeneral Care

The cabinet helps keep dust out of the oscilloscope and it is a major compo-
nent of its cooling system. it should normally be in place when operating the
oscilloscope. The oscilloscope’s front cover protects the front panel and
disptay from dust and damage. Install it when storing or transporting the
oscilioscope.

Inspection and
Cleaning Procedures

Inspect and clean the oscilloscope as often as operating conditions require.
The collection of dirt on components inside can cause them to overheat and
breakdown. (Dirt acts as an insulating blanket, preventing efficient heat
dissipation.) Dirt also provides an electrical conduction path that could cause
an oscilloscope failure, especially under high-humidity conditions.

CAUTION

Avoid the use of chemical cleaning agents that might damage the
plastics used in this oscilloscope. Use a 75% isopropy! alcohol
solution as a cleaner and rinse with deionized water. Use onlfy
deionized water when cleaning the menu butions or front-pane!
buttons. Before using any other type of cleaner, consult your Tektro-
nix Service Center or representative.

Avoid the use of high pressure compressed air when cleaning dust
from the interior of this instrument, (High pressure air can cause
ESD.) Instead, use low pressure compressed air (about 9 psi).

TAS 475 and TAS 485 Instruction Manuai . 8-3
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Inspection and Cleaning

™

Inspection — Exterior

Inspect the outside of the oscilloscope for damage, wear, and missing parts.
Use Table 8-1 as a guide. Oscilloscopes that appear to have been dropped
or otherwise abused should be checked thoroughly to verify correct opera-

tion and performance. Repair defects that could cause personal injury or o
lead to further damage to the oscilioscope immediately. "3
Table 8-1: External Inspection Check List [
Wy
Htem Inspect For Repair Action
Cabinet, front panel,  Cracks, scratches, deformations, Replace defective module.
and cover damaged hardware or gaskels. .
Front-panel knhiobs Missing, damaged, or loose knobs.  Repair or replace missing or defective knobs.
Connectors Broken shetis, cracked insulation, Replace defective modules. Clear or wash out
and deformed contacts. Ditincon-  dirt.
neciors.
Carrying handle and ~ Correct operation. Repair or replace defective module.

cabinet feet

Accessories Missing items or parts of tems, bent  Replace damaged or missing items, frayed
pins, broken ar frayed cables, and cables, and defective modules.
damaged connectors.

Cleaning Procedure — Exterior

1. Remove loose dust on the outside of the oscilloscope with a lint free
cloth.

2. Remove remaining dirt with a lint free cloth dampened in a general pur-
pose detergent-and-water solution. Do not use abrasive cleaners.

CAUTION

7o prevert getting moisture inside the oscilloscope during external
cleaning, use only enough liquid to dampen the cloth or applicator.

e

3. Clean the CRT screen with a lint-free cloth dampened with either a

75% isopropyl alcohol solution or, preferably, a gentle, generat purpose ;y:-z
detergent-and-water solution. ' o
e
NOTE B
If the CRT Implosion Shield needs further cleansing, refer to the z
procedure on page 8-5. .
a
-
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Inspection and Cleaning

Cleaning Procedure — Interior

@ If, after doing steps 1 and 2, a module is clean upon inspection, skip

the remaining steps.

Blow off dust with dry, low-pressure, deionized air (approximately 9 psi).

Remove any remaining dust with a lint free cloth dampened in isopropyl
alcohol (75% solution) and rinse with a warm deionized water. (A
cotton-tipped applicator is useful for cleaning in narrow spaces and on
circuit boards.)

If steps 1 and 2 do not remove all the dust or dirt, the oscilloscope may
be spray washed using a solution of 75% isopropyi alcohol by doing
steps 4 through 8.

Gain access to the parts to be cleaned by removing easily accessible
shields and panels (see “Removal and Installation Procedures”).

Spray wash dirty parts with the isopropyt alcohol solution and wait
60 seconds for the majority of the alcohol to evaporate.

Use hot deionized water to thoroughty rinse them.
Dry all parts with low-pressure, deionized air.

Dry alt components and assembiies in an oven or drying compariment
using low-temperaiture (+50° Cto +60° C) circulating air.

Cleaning the CRT Implosion Shield

This procedure describes how to clean both sides of the CRT Implo-
sion Shield, thus requiring is removal. Perform this procedure only if
cleaning the backside of the Implosion Shield is necessary. '

Remove the Implosion Shield as described in the Removal and Replace-
ment procedutres beginning on page 8-16.

Ciean the shield with & lint free cloth dampened in a general purpose
detergent-and-water solution. Do not use abrasive cieaners.

Remove any static charge that may have accumulated by holding the
shield in a deionized air flow.

install the shield as described in the Removal and Replacement proce-
dures beginning on page 8-16.

TAS 475 and TAS. 485 instruction Manual
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Parts Replacement Procedures

This subsection contains procedures for removing and installing a!l replace-
able parts. Hlustrations accompany the procedures identifying the different
parts by name.

For further identification of each par, refer to Section 9, Replaceable Farts.
That section contains indexed iilusirations that correspond 1o a ist of part
numbers. Use these part numbers when ordering replacement parts.

Equipmeni Required Table 8-2 lists the toals required for the removal and instaliation procedures.

Table 8-2: Tools Required for Module Removal

ltem No. Name Description
1 Screwdriver handle Accepts Torx®-driver bits.
2 T-15 Torx tip Torx®-driver bit for T-15 size screw heads.
3 Angle-tip tweezers Used for knob and shaft removal.
4 Flat-bladed spudger A 'nyion rod with a tip like a fiat bladed screwdriver. Used to
' remove the front-panel trim without marring any surfaces.
5 Slip-jaw pliers _ Used for removing the front feet from the cabinet.
TAS 475 and TAS 485 Instruction Manual 8-7
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Parts Replacement Procedures

Replacing Figure 8-1 identifies the replaceable parts.
Assembilies

LY

Cabinet Assembly
(Includes Handle)

LY

Ground Screw

\

g,

Fuse

"~

Implosion Shield

Froni-Panel!

Knobs and Shafts Rear Cover

Screws (4)
Rear Cover

Filter

Front Trim Ring \~\

Front Trim Label

Frent-Panel Menu Butions
and Power Bulton

Figure 8-1: Replaceable Parts e
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Parts Replacement Procedures

Line Cord and Line Fuse

The following procedures describe how to remove and install the line cord
and line fuse located on the back side of the oscilloscope.

WARNING |

Unplug the line cord from the line voltage power source before
continuing. Failure to do so can cause injury or death.

Prepare the oscilloscope by pesitioning the bottom side down on the work
surface and facing the back side toward you. Refer to Figure 8-2. -

Line Fuse

(1) Unplug

(2) Rotate

* (3) Pull

Figure 8-2: Line Fuse and Line Cord Removal

Line Cord — Use the following steps to remove and install the line cord.
1. Unpiug the ine cord from the power source.
2. Unplug the other end of the line cord from the back of the oscilioscope.

3. Grasp the end of the line cord and retaining ciamp and rotate them
90 degrees courderciockwise (Figure 8-2).

4. Pullthe line cord and clamp away from the back of the oscilloscops. -

5. Perform this procedure in reverse order to install the power cord on the
oscilloscope.

TAS 475 and TAS 485 Instruction Manual 8-9
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Parts Replacement Procedures

Line Fuse — Use the following steps to remove and install the line use.
1. Unplug the fine cord from the power source.
o pull out the fuse holder drawer and remove the fuse (Figure B-2).

3. Perform this prdcedu?e in reverse order 1o install the fuse.

Front-Pane! Knobs and Shafis

Use the foliowing procedures o remove and install front-panel Rnobs and
shafts.

Prepare the oscilloscope by setting it bottom side down on the work surface
and facing the front side toward you.

Removing Front-Panel Knobs and Shafts — Use the following steps to
remove the knobs and shafts.

1, Remove any knob by slightly pulling i straight out from the front panel.
This creates a smail amount of clearance between the hase of the knob

and the front panel.

o |nsert the angle-tip tweezers between the knob and front panel and use
them to remove the knob and attaching shaft (see Figure 8:3).

3. Pull the shaft out of the knob to separate the two pieces.”

Instaliing Front-Panel Knobs and Shafts — Use the following steps to
install the knobs and shafts.

1. Align the inside of the knob to the end of the shaft and push it in until it
snaps.

5 Inser: the shaft of the assembly into the proper hole on the front panel
and push it in until it stops.

3. Lightly push in the knob and rotate it until the shaft stips into place.

4. Push the knob alf the way in to seat the assembly.

8-10

www.valuetronics.com

Maintenance

A

Fu

&l

o

1

rey

i ]

o
e

BB

g



Parts Repiacement Procedures

When re-instailing the\

knobs, note there are two

sizes. Be sure to re-instail

the proper size knob in the
proper location.

Figure 8-3: Knob and Shaft Removal

Feet, Rear Cover, and Cabinet

Before removing the rear cover or cabinet, install the optional front cover on
the front panel of the oscilloscope (if available) and then position the osciilo-
scope as indicated in Figure 8-4. '

Rep'lacing the Front Feet — if you are repiacing a front foot, use a pair of
slip-faw pliers to firmly grip the foot, then pull with a turning motion to re-
move. Do this step in reverse order to replace the foot.

TAS 475 and TAS 485 Instruction Manual 8-11
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Parts Replacement Procedures

Mounting Screws (4) —....__..__..,..._,?
i

37

g

myR g
— i

el

B

g=

Mounting Screw %‘;”
g
Front Foot: Rotate / E“
and remaove. % -

Figure 8-4: Rear Cover, Cabinet, and Feet Removal

Rear Cover — Use the following steps to remove and instail the rear cover. ﬁ?’&
1. Position the oscilloscope as indicated in Figure 8-4.
el
2. Use the screwdriver to remove the four T-15 Torx screws that secure the 'ﬁl
rear cover 1o the oscilloscope.
3. Lift off the rear cover. Do these steps in reverse order to instaf! the rear Eﬁ
cover.
8-12 Maintenance év.«
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Parts Replacement Procedures

Cabinet — Use the following steps to remove and install the cabinet.
1. Remove the rear cover.
2. Remove the single T-15 Torx screw on the left side of the oscilloscope.

3. Grasp the two handle hubs and pull them outward as if {o rotate the
handle. '

4, While holding the handle hubs out, lift the cabinet up and slide it of the
oscilloscope. Take care not to bind or snag the cabinet on the internal
cabling as you remove it

Front-Panel Trim, Menu and Power Buttons

Use the following proceduras to remove and instail front-panel trim.

Prepare the oscilioscope by removing the rear cover and cabinet. Next, set
the oscilloscope {bottom side down) on the work surface and face the front
side toward you.

Removing the Front Trim — Use the foilowing steps to remove the front
trim.

1. Slide a flat-bladed spudger between the chassis and the piastic front
trim, near one of the four flex locks. See Figure 8-5.

2. Gently pry the front trim up and slightly forward to disengage the fiex
tock. Do this unttl all four flex jocks are disengaged.

3. Pulil the front irim forward and off the instrument.

- Menu Buttons — Use the following steps to remove and install the menu
buttons. '

1. Lay the front trim on a flat surface.

2. Genily remove menu buiton elastomer. Avoid touching the elecirical
contacis.

3. Remove the menu button(s).

4. Instali menu butions by placing a menu button in each menu button
location. '

5. Place the menu buiton elastomer over the menu buttons, ensuring that
all standoffs protrude through the efastomer. Aveid touching the electri-
cal contacis.

Power Button — Use the following ste;is to remove and install the power
button.

1. With the front trim removed, grasp the power button and pull straight out
from the chassis.

TAS 475 and TAS 485 Instruction Manual | 3-13
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Parts Replacement Procedures

Tab Lock

Trim Ring

Menu Button Elastomer

2. Install the power button by pushing the button onto the power button
shaft urtil it locks into place.

Installing the Front Trim — Use the following steps to install the front
trim. &

1. M the menu buttons were removed, insert each button to its hole in the
trim ring and instail the menu button elastomer,

2. Align the front trim to the front of the instrument, without engaging any
of the four flex locks.

d.  Position the power button in iine with the front-panel power button
opening.

4. Slide the front trim onto the instrument, ensuring that ait four flex locks
engage.

5. IWinstaling a new front trim, apply the appropriate front trim label,

Trim Ring: To remove, grasp its back edge
and press up oh iis two tab locks. Flex the
trim ring upward; then pull it forward. Repeat

for the bottom edge of trim ring.

Figure 8-5: Trim Ring and Menu Buttons Removai

8-14 .
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Paris Replacement Procedures

Installing the EMI Gaskets (TAS 485 Only) — The EMI gaskets are
only used on TAS 485 oscilloscopes with serial numbers B010321 and
above. Oscilloscopes with eariier serial numbers do not contain the gaskets.
Use the following steps io install the gaskets.

1. If you are servicing the front EMI gaskets, discard the old ones.

2. Without installing the EMI gaskets, align the trim ring to the front of the
chassis and push it on to seat. Be sure that both pairs of flex locks, one
pair each at the inside top and bottom of the trim ring, snap over the
edge of the chassis.

3. lLaythe oscilioscope so its front cover is on the work surface.

4. Align an EMI gasket so it lies between any pair of adjacent flex locks
along the grocve between the cabinet and the trim ring.

5. Using a flat-bladed spudger, push the EMI gasket until it is firmly seated
at the bottom of the groove (see Figure 8-6). It shouid not overlap either
flex lock.

6. Hepeat the process just described to install the remaining three gaskets.

Spudger\

EM! Gaskels (4}

Figure 8-6: EMI Gasket Installation

TAS 475 and TAS 485 Instruction Manual ' : 8-15
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Parts Replacement Procedures

CRT !mplosion Shield — The steps that follow describe how to remove
and imstall the CRT implosion shield. Removal and installation of the shield
from the front of the instrument is possible only on the instruments with
serial numbers fisted in the following note.

NOTE

TAS 475 — SN: B0O10571 and Above
TAS 485 — SN: B0O10329 and Above

Additional procedures required — This procedure requires that the
foliowing procedures be performed first:

Rear Cover Removal
Cabinet Removal

Front Trim Removal

From the front of the implosion shield, sfip the spudger into the slot
provided on the side of the CRT front brackst. See Figure 8-7.

Carefully pry the implosion shield up and out of the CRT front bracket
guides.

Re-install the implosion shield by placing the feft side of the shield into
the CRT front bracket guides. If installing a new implosion shieid, re-
move the clear protective covers.

Snap the right side of the implosion shield into the CRT front bracket

snaps.

Install all previously removed components.

8-18
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Parts Replacement Procedures

Implosion Shield
Guides

CRT Implosion
Shield

Spudger

Figure 8-7: CRT Implosion Shield Removal

TAS 475 and TAS 485 Instruction Manual . 8-17
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Replaceable Parts List

This section contains a list of the replaceabie cosmetic parts for the TAS 475
and TAS 485 Oscilioscopes. Use this list to identify and order replfacement
parts.

Parts Qrdering Replacement parts are available from or through your local Tektronix, Inc.
information service center or representative.

Changes to Tektronix instruments are sometimes made to accommodate
improved components as they become available and to give you the benefit
of the latest circuit improvements. Therefore, when ordering parts, it is
important to include the following information in your order:

m  part humber

= instrument type or model number

m instrument serial number

» instrument modification number, if appiicable

if a part you order has been repiaced with a different or improved part, your
local Tekironix service center or representative will contact you concerning
any change in the part number.

Change information, if any, is located at the rear of this manual.

Instrument Repair

If your TAS 475 and TAS 485 Oscilloscopes appears to have an electrical
failure during or after the warranty period, contact your locat Tektronix ser-
vice center or representative or call 1-800-TEKWIDE, extension 6630.

A Service manual is also available for the TAS 475 and TAS 485 Analog
Oscilloscopes, part number 070—8878-00. The service manual contains a
complete electrical and mechanical parts list for the TAS 475 and TAS 485
Oscilioscopes. )

TAS 475 and TAS 485 Instruction Manual : 9-1
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Replaceable Parts List

Using the
Replaceable Parts
List

The tabular information in the Replaceable Parts List is arranged for quick
retrieval. Understanding the structure and feaiures of the list will help you
find the ail the information you need for ordering replacement parts.

{tern Names

In the Replaceabie Parts List, an Hem Name is separated from the descrip-
tion by a colon {), Because of space limitations, an ltem Name may some-
fimas appear as incompiete. For further ltem Name identification, U.S.
Federal Cataloging Handbook HB-1 can be used where possible.

indentation System

This parts list is indented 1o show the relaticnship between items. The
following example is of the indentation system used in the Description
column:

12 3 4 5 Name & Description

Assembly andfor Component
Attaching parts for Assembly andfor Component
(END ATTACHING FARTS)

Detail Part of Assembly and/or Component
Attaching parts for Detail Part
(END ATTACHING PARTS)

Parts of Detail Part
Aftaching parts for Parts of Detail Part
(END ATTACHING PARTS)

Attaching parts always appear at the same indentation as the item it
mounts, while the detail paris are indented 1o the right. Indented items are
part of, and included with, the next higher indentation. Attaching parts must
be purchased separately, unless otherwise specified.

Abbreviations

Abbreviations conform to American National Standards Institute (ANS!)
standard Y1.1

8.2
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Replaceable Parts List

CROSS INDEX — MFR. CODE NUMBER TO MANUFACTURER

Mir.
Code Manufacturer Address City, State, Zip Code
83109 FELLER 72 VERONICA AVE SUMMERSET NJ 08873
UNIT 4
TK1163 POLYCAST INC 8868 SW TIGARD 5T TIGARD QR 97273
TK1908 PLASTIC MOLDED PRODUCTS 4336 SO ADAMS TACOMA WA 98409
TK1835 ACCRA-FAB INC 11007 NE 37TH CIRCLE VANCOUVER WA 98882
TR2280 ESCORY INSTRUMENTS CORP 2—FL NO 87 POA HSIN BD TAIPEl TAIWAN ROC 00080
PO BOX 320 MUCHA
TK2432 UNION ELECTRIC 15/F #1, FU~SHING N. ROAD TAIPE], TAIWAN ROC
0JRO& TRIQUEST CORP 3000 LEWIS AND CLARK HWY VANCOUVER WA 98661 —2999
OKB00 SCHRAMM PLASTIC FABRICATIORS 7885 SW HUNZIKER TiGARD OR 87223
OKBC1 STAUFFER SUPPLY 810 SE SHERMAN PORTLAND OR 87214
34416 PARSCNS MFG CORP 1055 OBRIAN DR MENLQ PARK CA 94025~ 1408
61857 SAN-0 INDUSTRIAL CORP 85 ORVILLE DR BOHEMIA LONG ISLAND NY
PO BOX 511 117162501
70803 COOPER BELDEN ELECTRONICS WIRE
AND CABLE
SUB OF COOPER INDUSTRIES INC
75915 LITTELFUSE INC 800 E NORTHWEST HwWY DES PLAINES IL 800163049
SUB TRACOR INC
80009 TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON OR 97077 — 0001

PO BOX 500

TAS 475 and TAS 485 Instruction Manual
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Repiaceabie Parts List

Fig. &
Index Tekironix Serial No. Mir. Mfr,
No. Part No, Effective Dscont Qty 12345 Name & Description Code Part No.
11 020203600 1 KNOBS,BUTTONS AND SHAFTS 80008 ° 020203600
-2 337 282603 1 SHLD MPLOSION:4.44 X 3.67 X 0.06,CLEAR TK1158 ORDER BY DESC
-3 211073000 1 SCRASSM WSHR:8~32 X 0.375,PNH,STLCDPL  OKBO1  ORDER BY DESC
—4 390~1108~00 1 CABINET.OSC,W/HANDLE: ALUMINUM TK1935 ORDER 8Y DESC
-5 211069100 4 SCREW,MACHINE:6-32 X 0.625,PNH,STLCD PL  OKBO1  ORDER BY DESC
-6 200397501 1 COVER REAR:W/FEET AND LABELS 80005 200897501
-7 348--0659-00 2 FOOT,CABINET:BLACK POLYURETHANE 6JR0O5  ORDER BY DESC
-8 260-2561-00 1 SWITCH,PB:BEZEL 80008 2680256100
-4 378-0199-03 1 FILTER LT,.CRT:BLUE.3.415 X 4,105 X 0.030THK OKBGG 378019203
~10 101-0139-00 1 TRIM,DECORATIVE: 80009 101013500
-1 334842400 1 MARKER,IDENT: MK} BEZEL 80009 334820400
{TAS 485)
334—-8422-00 1 MARKER,IDENT.MKD BEZEL 80009 334820400
(TAS 475}
348—-1288-00 4 SHLD,GASKET,ELE: 2 LAYER,0.094 X 0.188 X 8.750
{TAS 485)
-4 Repiaceabie Parts List
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Figure 9-1: Replaceable Parts

Replaceable Parts List
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Repiaceable Paris List

Fig. &
index Tekironix Serial No. _ My,
No. Part No. Effective Dscont  Qiy 12345 Name & Description Code Mir. Part No,
STANDARD ACCESSORIES
G—2-1 161023001 1 CABLE ASSY,PWR,:3,18 AWG,92 L.SVT,TAN TK2432 ORDER BY DESC
{STANDARD)
-2 1681010405 1 CABLE ASSY,PWR,:3,18 AWG,240V,88.C L 33109 SAA3—-0OD3CCFC3X
{OPTION A3—AUSTRALIAN)
-3 161010406 1 CABLE ASSY,PWR,:3 X 0.78MM 5Q,220V98.0 L. 33108 VIIGSOPO—-HOEWF
{OPTION A1 -EUROPEAN)
-4 161-0104—-07 1 CABLE ASSY,PWR,:3,1.0MM 8G,240 VOIT.25M L. S3108 ORDER BY DESC
fOPTION A2—-UNITED KINGDOM)
) 161010408 1 CABLE ASSY,PWR,:3,18 AWG,98 L .8VT,GREY/BLK 703203 ORDER BY DESC
(OFTION A4—NORTH AMERICAN)
-8 161 -8167-00 1 CABLE ASSY,PWR,:3.0 X 0.75,6A,240V,2.5M L 53109 ORDER BY DESC
tOPTION AS—SWITZERLAND)
-7 343-1213-00 1 CLAMPPWR CORD:PCLYMIDE TK1163 ORDER BY DESC
-8 159027700 1 FUSE,CARTRIDGE:S X 20MM,3A,250V,5 SEC 75815 235003
070-8688-01 1 MANUAL, TECHINSTR 80008 070868801
070-8720-00 1 MANUAL, TECH:REFERENCE 80609 070872000
070~8690—-01 1 MANUAL TECH:USER XYZ OF OSCILLOSCOPES 80009 (70869001
FB1098 1 PROBE, PASSIVE: 100MHZ, 10X W/READOUT 80009  PB109B
(TAS 478} _
PB1118 1 PROBE, PASSIVE:200MHZ, 10X W/READOUT 80009  PE111B
(TAS 485)
OPTIONAL ACCESSORIES
016-1154-00 1 HOOD ASSEMBLY: 80008 016115400
016115700 1 CASE,CARRYING:26 X 22 X 12, HARD TRANSFER 34416  CORDER BY DESC
016—1158-00 1 CASE, CARRYING:SOFT PADDED,OPTIONS 80008 016115800
016~1159-00 1 POUCH:POUCH & PLATE,GPS SIZE 80009 016115900
016-1166-00 1 RACK MOUNT KIT:RACK MCUNT TDS400 80002 016116800
070887800 1 MANUAL, TECH:SERVICE, COMPONENT LEVEL 80009 07088780C
-8 1589031100 1 FUSE CARTRIDGE:METRIC,1.5A,250V.FAST TK2280 62--25608-1U
(OPTIONS A1,AZ A3 A4 AS)
158019000 1 FUSE,CARTRIDGE:5 X 20MM,3.15A,250V,50MS 61857 EQ-3.18A
-10 200323200 1 COVER FRONTABS TK1808 ORDER BY DESC
Cco 1 CAMERA,SCOPE: 806008 . C9
K212 1 CART:PORTABLE INSTRUMENT 80008 K212
9-6 Replaceable Parts List
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Figure 9-2: Accessories

Replaceabls Parts List
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Appendix A: Detailed Menu Descriptions

This section contains detailed information of the TAS 475 and TAS 485
Oscilloscopes menu functions.

Vertical System The VERTICAL MENU button displays the menu items for channeis 1
Menus through 4 of vertical operating system. The menu displayed is dependent on
the channel select buttons. Each menu and its choices are discussed here.

B CPLG — Selects the method to couple input signals to the attenuators
of the selected input channel.

w  DC - DC coupling passes all components of the signal to the input
channel. The B; indicator appears to the right of the associated
volts/div readout.

w  AC — AC coupling blocks the DC compaonent of the input signal.
The #¢ indicator appears to the right of the associated voits/div
readout.

®  GND — Disconnects the input signal and grounds the input of the
associated vertical attenuator to provide a zero (ground) reference
voltage display; it does not ground the front panel input connector.
The ~- indicator appears 10 the right of the associated volts/div
readout.

% VAR — When on, the VOLTS/DIV control operates in an uncaiibrated or
variable mode and the > symbol appears to the left of the readots.

Variable gain increases the vertical deflection of the selected channel by
a factor of at least 2.5 times. Use the General Purpose Knob to change
the gain by a factor of up to 2.5 times the current volts/div scale.

® [NV — When on, the instrument inverts the channel input signal and the
| indicator appears to the right of the channel indicator.

B BW — Provides a selection to enable the full bandwidth of the vertical
and trigger systems or limit them,

® 20 MHz — Selecting 20 MHz limits the bandwidth of the verticat
deflection system and trigger system to 20 MHz. The B, indicator
appears in the readout when the bandwidth limit is in effect.

m  Fuil — Selecting Full enables the entire bandwidth of the oscillo-
scope.

TAS 475 and TAS 485 Instruction Manuai A-1
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Appendix A: Detailed Menu Descriptions

ALT/CHOP, ADD — Pressing the ALT/CHOP ADD button displays the
menu choices for display modes and math operations.

ADD14-2 — When on, the instrument displays a third signal that is the
sum of the channel 1 and channel 2 input signais. The + indicator
appears 1o the left of the channel 2 readou.

ADD3+4 — When on, the instrument displays a third signal that is the
sum of the channel 3 and channei 4 input signais. The + indicator
appears to the left of the channel 4 readout.

DISP — The display selection allows you o choose how to display
multiple channels.

a  Alt— When in alternate mode, the instrument displays the selected
channels in seguence {(aiternating at the end of each sweep).

»  Chop — When in chop mode, the display chops between selected
input channels at a rate of about 550 kHz.

Horizontal System
Menus

The HORIZONTAL MENU button displays the foliowing menu choices for
the horizontal operating system.

MAIN — Selects the main sweep horizoniai deflection mode. The SEC/
BIV control determines the sweep speed scaie, which appears on the
CRT readout. The main sweep can be displayed exclusively or with
delay.

DELAY — Selects the delayed sweep horizontal deflection mode. The
SEC/DIV controt determines the delayed sweep speed scale, which
appears on the CRT readout. The delayed sweep can be displayed
exclusively or with main.

In Runs After mode, the start of the delayed sweep (or the arming of the

" delayed trigger in any trigger mode) is delayed by the time you set with

the General Purpose Knob. The delayed sec/div scale and the delay
time position setting appear in the CRT readout. The > indicator ap-
pears in front of the delay time position readout # the delayed trigger
mode is not Runs Affer. .

XY — Selects XY mode. The CH 1 input signai produces the horizontal
(X-axis) deflection. The CH 2, CH 3, CH 4, or added channels are
sources for providing the vertical (Yeaxis) deflection.

Use the channel 1 POSITION conirol to horizontally position an XY
dispiay. Use the channel 2, 3, or 4 POSITION control for vertical posi-
ttoning.

VAR — When on, the SEC/DIV control is uncalibrated and provides
variable, uncalibrated sweep speeds to at least 2.5 times slower than
the calibrated sec/div scales. Use the General Purpose Knob to change
the variabie sweep speeds.

A-2 .
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Appendix A: Detailed Menu Descriptions

The > indicator appears 1o the left of the sec/div readout to show that

the horizontal scale is uncalibrated.

i ® TRCSEP — Trace separation assigns the General Purpose Knob to
adjust the vertical separation between the main and delayed sweeps.

5

1 Trigger System The TRIGGER MENU button displays menu choices for the trigger operat-
: Menus ing systemn. This section discusses each menu and its choices. Menus for
either the main or delayed sweeps are dependent on the selection of the

£ LA W

(=t

MAIN/DELAY SELECT button.

Main Trigger Menu

s MODE — Selects the fyps of trigger used to initiate a sweep.

Auto — The main sweep will trigger when you set the trigger leve!
within the peak-to-peak limits of an adequate trigger signal. The
main sweep will free-run if the trigger is lost, such as if the signal
amplitude is too low or the frequency is less than 10 Hz.

Auto Level — Automatically sets the trigger level to midirace.

If the instrument loses the trigger, it will reset the auto-level range.
The main sweep will free-run if the trigger is lost, such as if the
signal amplitude is too low or the frequency is less than 10 Hz.

Normal — The main sweep will trigger when you set the trigger level
within the peak-to-peak limits of an adequate trigger signal. The
main sweep will not run if there is no adequate trigger signat.

Single Sequence — Single sequence sets the main sweep 0
complete one sweep when the instrument receives an adequate
trigger. Once triggered, the MAIN SWP TRIG’D indicator lights and
remains lit until the instrument completes alt displays. Pressing the
RESET S SEQ button arms the main sweep, lights the READY
indicator, and the trigger circuit waits for the next trigger signal.

You can set the readout and cursors to turn on briefly at the start of
the sequence (useful when using a camera}, or remain on by
changing the instrument configuration from the UTILITY menu (see
nage A-7).

Video Line — The main sweep triggers at the beginning of each
horizontal sync puise (every line) of a composite video signal. The
SLOPE polarity must match the Video Sync Polarity (see

page A-7) to obtain video line triggering. Inverted video uses posi-
tive trigger slope. Normai video uses negative trigger siope.
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Appendix A: Detailed Menu Descriptions

Video Field — The main sweep triggers at the beginning of each
vertical sync pulse (every field) of a composite video signai. The
SLOPE polarity must match the Video Syne Polarity (ses

page A-7) to obtain video fieid triggering.

® add — The main sweep triggers at the beginning of the vertical
sync pulse cf field one in a standard interlaced video signal.

# even-— The main sweep triggers at the beginning of the vertical
sync pulse of field two in a standard interlaced video signal.

W both — The main sweep triggers at the beginning of the vertical
sync pulse of either field one or field two in a standard interlaced
video signal.

s SRC — Selects the source of the trigger signal to initiate the main
sweep.

Priority Vert — The instrument obtains the trigger signal from the:
highest priotity active channel. See Table A-1 to determine the
irigger source.

Table A-1: Selected Trigger Source When in Priority Vert

Channel Conditions Selected
Trigger
CHA1 CH2 CH3 CH4 ADD1+2 ADD3+4 |Source
On H T ¥ T T Channet 1
Off On ¥ T 7 i Channel 2
Off Off On T T ¥ Channel 3
Off Off Off On T T Channel 4
Oft Off Off Off On T ADD1+42
Off Off Off Off Off -On ADD3+4

+ indicates that the channel supplies no signal to the trigger system, whethet or not the
channel is displayed.

Ch1 — The signal appiied to the CH 1 input connector is the source

~of the trigger signal.

Ch2 — The signal applied to the CH 2 input connector is the source
of the trigger signal.

Ch3 — The signal applied to the CH 3 input connector is the source
of the trigger signal.

Ch4 — The signal applied to the CH 4 input connector is the source
of the trigger signal.

Add1+2 — The instrument obtains the trigger signal from the signat
created when adding input channels 1 and 2 together.

A-d .
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Appendix A: Detailed Menu Descriptions

¥ Add3+4 — The instrument obtains the trigger signal from the signal
created when adding input channeis 3 and 4 together.

s Line — The instrument obtains the triggering signal from the AC
power Sourcs,

CPLG — Coupling selects the components of the trigger signal applied
to the triggsr circuitry.

® DC — Couples DC and all frequency components of a triggering
signal to the trigger circuitry. .

B Noise Reject — Noise reject couples all frequency components of
the trigger signal to the trigger circuitry but increases the peak-to-
peak signal amplitude required to trigger the sweep.

® HF Reject — High frequency reject attenuates the frequency com-
ponents of the trigger signal that are above 50 kHz, reducing high-
frequency interference.

8 AC — Blocks the DC component of the trigger signal and attenuates
trigger signal frequency components below 160 Hz.

¥ LF Reject — Low frequency reject blocks the DG component of the
trigger signal and attenuates the frequency components of the
trigger signal that are below 50 kHz, reducing tow-frequency interfer-
ence.

SLOPE — Selects the slope of the trigger source signal that triggers the
sweep. :

® Rising — The rising edge (positive going) of the input signal triggers
the sweep.

» Falling — The failing edge (negative going} of the input signat
triggers the sweep.

HOLDOFF — When on, holdoff adds additionai time between the end of
the sweep and the arming of the trigger circuit. The holdoff time is
adjustable from a preset minimum value to 10 times the minimum vaiue.
The General Purpose Knob adjusts the holdoff time.

Delayed Trigger Menu

MODE - Seiects the operating mode of the delayed trigger system.

=  Runs After — Starts the delayed sweep immediately after the delay
time requirement is satisfied, selected by the General Purpose
Knaob.

# Trig After — The delayed sweep triggers when the instrument
receives an adequate trigger signal after the delay time condition
has been met. When there is no trigger signal, there is no defayed
sweep trace.

TAS 475 and TAS 485 instruction Manuai ' A-§
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Appendix A: Detailed Menu Descriptions

Video Line (from main trigger) — Starts the delayed sweep at the
beginning of a video signal line received after the delay time condi-
tion has been met.

Slope potarity defaults to the main trigger siope. The slope polarity
must maich the Video Sync Polarity (see page A-7) to obtain
correct triggering on the horizontal sync pulse.

SRC — Selects the source of the trigger signal to initiate the delayed
sweep.

Ch1 — The signal applied to the CH 1 input connector is the source
of the trigger signal.

Ch2 — The signal applied to the CH 2 input*connecﬁor is the source
of the trigger signai.

Ch3 — The signal applied to the CH 3 input connector is the source
of the trigger signal.

‘Ch4 — The signal applied to the CH 4 input connector is the source

of the trigger signal.

Add1+2 — The instrument obtains the trigger signal from the signal
created when adding input channeis 1 and 2 together.

Add3+4 — The instrument obtains the trigger signal from the signal
created when adding input channels 3 and 4 together.

Line — The triggering signal is the AC power source.

CPLG — Coupling selects the components of the trigger signal applied
to the trigger circuitry.

DC — Coupies DC and all frequency components of a triggering
signal to the trigger circuitry. '

Noise Reject — Noise reject couples all frequency components of
the trigger signal to the trigger circuitry but increases the peak-to-
peak signal amplitude required to trigger the sweep.

HF Reject — High frequency reject attenuates the high-frequency
components of the trigger signal that are above 50 kHz, reducing
high-frequency interference.

AC — Blocks the DC compaonent of the trigger signal and attenuates
trigger signal frequency componenis below 160 Hz.

LF Reject — Low frequency reject blocks the DC component of the
trigger signal and attenuates the low-frequency components of the
trigger signal that are below 50 kHz, reducing low-frequency interfer-

- ence.

SLOPE — Selects the slope of the trigger source signal that triggers the
sweep. :

Rising — The sweep triggers on the rising {positive going) edge of
the input signat.

A-8
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Appendix A: Detailed Menu Descriptions

m  Falling — The sweep triggers on the falling (negative going) edge of

the input signal.

Cursor Menus

The CURSOR button displays the cursors on the waveform. Use the Gener-
al Purpose Knaob to move the cursors, The TOGGLE bution swiiches cursor

control from active cursor 1o inactive.

®  AVOLTS — Dispiays the delta voltage (difference} between the two
horizontal cursors.

» ABS V — Dispiays the absolute voltage level of the horizontal cursor
{referenced to ground).

m  ATIME — Displays the delta time {measured in seconds} between the
two vertical cursors.

»  1/AT — Displays the frequency (measured in Hertz) beiween the two
vertical cursors. '

Save and Recall
Menus

The SAVE/RECALL SETUP button displays menus that allow you 1o store
four complete front-panel setups for later recall. You can select save and
recall functions by pressing the menu-item select buttons. Setup locations
are underlined on the CRT if they contain a stored setup.

s RECALL — Pressing the RECALL menu button recails the front-panel
settings previously saved in one of the four memory locations.

w 1 through 4 — These are the memory locations to retrieve a front-
panel setting.

s SAVE — Pressing the SAVE menu button will save the front-panel setup

to one of four memory locations.

w 1 through 4 — These are the memory locations 10 save a front-panel

setting.

m ERASE — Pressing the ERASE menu button will erase the memory of

“one of the four memory locations.

m 1 through 4 — These arethe memory locations that can be erased.

Utility Menus

The UTILITY button displays menus used fo configure certain aspecis of the

oscilloscope operating sysiem and perform calibration routines.

m  CONFIG — Use the configuration menu to defi.ne operating conditions

seldom changed once set.

» Intensity Delay = Main ~ Both the main and the defayed sweeps.

have the same intensity level.

TAS 475 and TAS 485 Instruction Manual
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Intensity Delay > Main — The intensity of the delayed sweep is
greater than that of the main sweep.

intensity Delay Maximum — The intensity of the delayed sweep is
set to its maximum level.

Video Sync Positive — When using a video trigger mode, the
trigger system triggers on the positive slope of the video signal

(horizontal sync puises on the top of the video signal).

Video Sync Negative — When using & video trigger mode, the
trigger system triggers on the negative slope of the video signal
(horizontal sync puises on the bottom of the video signal).

Video Sync = Main Trigger Slope - Sets the slope of the trigger
source for video signais to match the main trigger slope selection.

Dual Delay Disabled — Provides one intensified delayed event.

Dual Delay Enabled — Provides two intensified delayed events
when time measurement cursors are on and both the main and
delayed swesps are on.

SSeq Readout Continuous — The readout remains on when the
trigger mode is set to single sequence.

SSeq Readout Flash — The readout is flashed on at the end of the
display sequence when the trigger mode is set 1o single sequence.

~ CAL — This selection displays calibration routines.

s Horizontal Sweep Path — Initiates the temperature compensa-
tion calibration procedure for the horizontai system.

» Vertical Signal Path — Initiates the temperéture compensation
calibration procedure for the vertical system.

e Factory Vertical Cal — Initiates the vertical calibration proce-
dure. '

» D — Displays the soffwave version on-screen.

A-8
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Appendix B: Autoset Control Settings

Using the Autoset
Feature

The AUTOSET feature of the TAS 475 and TAS 485 Oscilloscopes automati-

cally sets most of the front panei controls. Tabie A-2 lists the instrument
control settings obtained when using AUTOSET.

Table A-2: Control Setup Action During Autoset

Front Panel Control AUTOSET Action
Horizontal Magnification X,
Pasition Midrange.
Main Sweep On.
Delay Sweep Off.
XY Off.
Main Sec/Div Scale! At least one complete cycle of the signal is displayed (no slower than
20 ms/div).
Variabie Off.
Tr%ggér Main Mode Auto Level.
Main Source Priority Vert.
Main Coupling Noise Reject if the volts/div scale is set to 2 mV or 5 mV, otherwise DC.
Main Level Midway between the peaks of the signal.
Holdoff Off {min).
Verticai Bandwidth Fuli.
Add1+2 and Of.
Add 3+4
Display Mode Chop if the main sec/div scale is 0.1 ms/div or slower; alternate if
50 us/div or faster.
Invert Ofi.

Position {all channels displayed)?2

CH1 The ground levet is centered in the-upper half of the display area.
CH 2, CH 3, and The ground levei of each channel is positioned in the lower half of the
CH4 dispiay area, one division apart in successive order.

TAS 475 and TAS 485 Instruction Manual
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Appendix B! Autoset Contral Settings

Table A-2: Control Setup Action During Autoset (Cont.)

Front Panel Control AUTOSET Action
Pasition {not all The ground level of the highest priority channel (channei 1 being the
channels dis- highest and channel 4 being the lowest; is centered in the upper half of
played)? the display area. Remaining channels are displayed in the lower half of

the display area in successive order.

Voits/Div Scale (dis-  The lowest value for which ail waveform vaiues are within approximatety

played channels) += 2 divisions of ground.
Coupling (displayed DC, if coupling set to GND or DC; otherwise AC,
channeis) .
Variable-Mode Off.
Other Menu Selection Menus are turned off.
Intensity 40% of maximum intensity if current intensity is leéss than 28% from the

counter clockwise stop; otherwise as adjusted by user.

1 Uncertain settings may occur when using AUTOSET on signals with periods of less than 20 ms (50Hz).

2 Uncertain settings may occur when using AUTOSET on signais with large DC offsets refative to the pk-to-pk voitage when vertical
coupling is set to DC.

A-10 ' Appendices

www.valuetronics.com

-y

WE
pEE

.

o

[ -8 )

i

T



Glossary

www.valuetronics.com



Py

B

Glossary

1 AC coupling
A type of signal transmission that biocks the DC component of a
signal but uses the dynamic (AC) component. Useful for observing

1 an AC signal that is normaliy riding on a DC signal.
Accuracy _
! The closeness of the indicated value to the true value.

Active cursor
The cursor that moves when you furn the General Purpose Knob. [

{ is represented in the display by a solid fine.
Amplitude
{ The high waveform value less the low waveform vaiue.
Area
i Measurement of the waveform area taken over the entire waveform

or the gated region. Expressed in volt-seconds. Area above ground
is positive; area below ground is negative.

i Attenuation
The degree the amplitude of a signal is reduced when it passes
1 through an attenuating device such as a probe or attenuator. That is,

the ratio of the input measure to the output measure. For example, a
10X probe will attenuate, or reduce, the input voltage of a signal by
]‘ a factor of 10.

Automatic trigger mode . N _
_»; . A trigger mode that causes the oscilloscope to automatically display

1 a sweep if triggerable events are not detected within a specified time
period. -
| ' Autoset

A function of the oscilioscope that automatically produces a stable
waveform of usable size. Autoset sets up front-panel cortrols based

j on the characteristics of the active waveform.

. Bandwidth

é The highest frequency signal the oscilloscope can accurately display
' with no more than —3 dB (x .707) attenuation of the original (refer-

‘ ence) signal.

i Channel

An input used for coupling signals to oscilloscope.

| Coupling
‘ The association of two or more circuits or systems in such a way

l that power or information can: be transferred from one to the other,

You can couple the input signal to the trigger and vertical systems
several cifferent ways.

TAS 475 and TAS 485 Instruction Manual : G-1
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Cursors E;
Paired markers that you can use to make measursments between
two waveform locations. The oscilloscope displays the values {ex- P
pressed in voits or time) of the position of the active cursor and the w

distance between the two cursors.

Cycle area
A measurement of waveform area taken over one cycle. Expressed
in volt-seconds. Area above ground is positive; area beiow ground ig

g=

negative.
Cycle RMS

The true root mean square voitage over one cycle. g
DC coupling :

A mode that passes both AC and DC signal components to the g

circuit. Available for both the trigger system and the vertical gystem,

Delay measurement

A measurement of the time between the middle reference crossings
of two different waveforms.

Delay time E‘;
The time between the trigger event and the display of data.

Display system
The part of the oscilloscope that shows waveforms, measurements,
menu items, status, and other parameters.

Edge Trigger
Triggering occurs when the oscifloscope detects the source passing

through a specified voltage level in a specified direction {the trigger E
slops).

Fall time
A measurement of the time it takes for trailing edge of a pulse to fall

from a high-ref value (typically 90%) to a low-ref value ftypically 10%) .
of its ampiitude.

Freguency

A timing measurement that is the reciprocal of the period. Measured
in Hertz {Hz) where 1 Hz = 1 cycle per second.

® B &

General purpose knob
A front-panel knob used for multiple tasks such as cursor placement
or changing the value of the assigned parameter.

Graticule

A grid on the display screen that creates the horizontal and vertical
axes. You can use it to visually measure waveform parameters.

I

il
g
Ground (GND) coupling L
Coupling option that disconnects the input signal from the vertical
systemn, ' [
e
[
=
G-2 Glossary e
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Holdoft, trigger _
A specified amount of time after a trigger signal that elapses before
the trigger circuit will accept another trigger signal to help ensure a
stable display.

HMorizontal bar cursors
The two horizontal bars that you position to measure the voltage
parameters of a waveform. The oscilloscope displays the valus of
the active {moveable) cursor with respect to ground and the voltage
value between the bars.

Intensity
Display brightness.

Main menu
A group of related controls for a major oscilloscope function that the
oscilloscope displays across the bottom of the scresn.

Main menu buttons
Bezel buttons under the main menu dispiay. They aiiow you to select
items in the main menu.

Maximum |
Amplitude (voltage} measurement of the maximum amplitude.
Typicaily the most positive peak voltage.

Mean
Amplitude (voltage) measurement of the arithmetic mean over the
entire waveform.

Minimum
Amplitude (voitage) measurement of the minimum amplitude. Typi-
cally the most negative peak voltage.

Negative duty cycle
A timing measurement representing the ratio of the negative pulse
width to the signal period, expressed as a percentage.

Normal trigger mode
A mode on which the oscilloscope does not display a waveform
unless a valid trigger event occurs.

Oscilloscope
An instrument for making a graph of two factors. These are typically
voliage versus time.

Peak-to-Peak
Amplitude (voitage) measurement of the absolute difference be-
tween the maximum and minimum amplitude.

Period
A timing measurement of the time covered by one compleie signal
cycle. It is the reciprocal of frequency and is measured in seconds.

TAS 475 and TAS 485 Instruction Manual
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Phase
A timing measurement between two waveforms of the amount one
leads or lags the other in time. Phase is expressed in degrees,
where 360° comprise one complete cycle of one of the waveforms.
Waveforms measured should be of the same frequenecy or one
waveform shouid be a harmonic of the-other.

Positive duty eycle
Atiming measurement of the ratio of the positive puise width to the
signal period, expressed as a percentage.

Positive width
Atiming measurement of the distance (time) between two amplitude
points — rising-edge and falling-edge on a positive puise.

Probe
An oscillogcope input device.

Probe compensation
Adjustment that improves low-frequency response of a probe.

Reference memory
Memory in a oscilloscope used to store settings. The data is saved
even when the osciiloscope is turned off or unpiugged.

Rise time .
The time it takes for a leading edge of a pulse to rise from the mini-
mum value (typically 10%) to the maximum value (typically 90%) of
its amplitude. ' ’

RMS
Amplitude (voltage) measurement of the true root mean square
voltage. .

Selected waveform
The waveform on which all measurements are performed, and which
is affected by vertical position and scale adjustments. The fight next
to one of the channe! selector buttons indicates the current selected
waveform.,

Side menu
Menu that appears to the right of the display. These selections
expand on main menu selections.

Side menu buttons
Bezel buttons to the right of the side menu display. They allow you
1o select temns in the side menu.

Slope
The direction at a point on a waveform. You can calculate the direc-
tion by computing the sign of the ratio of change in the vertical
quantity (Y) to the change in the horizontal quantity. The two values
are rising and faling.

Sweep speed
See time base.

G-4
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Time base
The parameters that let you define the timing of the sweep, &x-
pressed as seconds per division.

Toggie button
A button that changes which of two dispiayed cursors is active.

Trigger
An event that marks time zero in the waveform record. It results n
acquisition and display of the waveform.

Trigger level
The vertica! level the trigger signal must cross to generate a trigger.

Vertical bar cursors
The two vertical bars you position 1o measure the time parameter ot
a waveform record. The oscilloscope displays the value of the active
{moveable} cursor with respect to trigger and the time vaius be-
tween the bars.

Waveform
The shape or form {visible representation) of a signal.

. XY format

A display format that compares the voltage level of two waveforms. it
s useful for studying phase relationships between two waveforms.

YT format
The conventional oscilloscope display format. it shows the voltage of
a waveform (on the vertical axis) as it varies over time (on the hori-
zontal axis).

TAS 475 and TAS 485 instruction Manuai ' G-5
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Absolute Cussor, 1-3
AC Coupling, G-7

Accessories, 7-5-1-8
Optional, 7-6-7-8
Probes, 1-7-1-8
Standard, 1-5-1-6

Accuracy, G-1
Active Cursor, G-7

Add, Using, 3-76

Add Display, 3-76

Adiustment
Compiete, 7-3
Dependencies, 7-3-7-4
Description of, 7-1
Equipment Reguired, 7-2
Interval, 7-1
Partial, 7-3
Requirements for Performance of, 7-1

Amplitude, G-7

Area, G+7

Attenuation, G-1

Automatic Trigger Mode, G-1

Auioset, 3-8, G-7
Cantrol Settings, A-8
Using, 2-4,3-13

B

Bandwidth, 7-1, G-1

Brief Performance Checks, Purpose and
extent of. See Performance Verifica-
tion, General Instructions

Buttons, Removal, 8-13-8-18

C

Cabinet, Removai, 8-17-8-13
Gamera, 1-6 |

Carrying Case, 1-6

Cart, 1-6

Centificate of Calibration and Test Data
Report, 7-5

Channel, G-7

Circuit Description. See Theory of
Operation

Conirols, 3-1-3-12
Autoset, 3-8
Cursors, 3-8
Display, 3-2
General Purpose Knob, 3-8
Horizontal, 3-6
Power, 3-2
Save/Recall, 3-8
Toggle, 3-8
Trigger, 3-7
Utility Bution, 3-8
Vertical, 3-5

Conventions
Logie, 5-1
Performance Verification, 6-2

Coupling, G-1
Cover and Pouch, 1-5
CRT Implosion Shield, Removal, 8-16

Cursors, 1-3, G-2
Active, 3-12
As Markers, 1-4
Display, 3-12
Cycle Area, G-2

Cycle RMS, G-2

D

DC Coupling, G-2

Delay Measurement, G-2
Delay Time, G-2

Delayed Intensity, 3-18

Index

Delayed Sweep, Using, 3-77
Delayed Triggering, Using, 3-17
Delta Cursors, 7-3

Description, Circuit Theory, 5-7-5-6

Disassembiy, 8-7

Display
Controls, 3-2
System, G-2

Display Environment, Considerations,
2-8
Displaying Signals
Delayed Sweep, 3-17
Dual Delay, 3-20
Magnify, 3-13
Math, 3-16
Repetitive, 3-13
Single Sequence, 3-75
Video, 3-14

Duai Delay, 3-20
Duty Cycle, G-3, G-4

E

Edge Trigger, G-2
EMI Gaskets, Installaiion, 8-75

Eguipment List
for Adjustment, Test, 7-2
for Disassembly, 8-7
for Perfarmance Verification, 6-73

Erase, 3-23

F

Fall Time, G-2

Feet, Removal, 8-11-8-13
Freguency, G-2

Eront Panel Setups, 3-22

Front Panel Trim, Rermoval, 8-13
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Fuse
Compartment, 2-7
Opening Compartment, 2-2
Optional, 7-6
Removal, 8-9-8-10
Spare, 2-2
Standard, 7-6

G

General Purpose Knob, 3-8, G-2
GPK, 1-2

GND, G-2
Graticute, G-2
Ground Coupling, G-2

H

. Hoidoff, Trigger,' G-3

HMorizontal
Bar Cursors, G-3
Controis, 3-6

Indicators, Readout, 3-71
input Channels, Selecting, 2-3
Input Connectors, 3-4

Inputs, Signal, 3-4
Instaflation, 2-7

intensity, G-3
Delayed, 3-18
Main and Delaysd Sweeps, 3-2

lhvert, 3-76

K

Kncb, General Purpose, 3-8, G-2

Knobs, Removal, §-10

L

Languages, Additional, 7-6-1-8
Line Cord, Bemoval, 8-9-8-10

Line Voltage
Frequency, 2-1
Range Switch, 2-7
Ranges, 2-7

Logic Conventions, 5-7

M

Magnity, 3-13
Using, 3-13

Main Menu, G-3
Buttons, 3-3, G-3

Main Swp Trig'd LED, 3-715
Maintenance, 8-7-8-2
Math Display, 3-16
Maximum, G-3

Mean, G-3

Measurement Definitions
Amplitude, G-7
Area, G-1
Cycle Area, G-2
Cycle RMS, G-2
Delay, G-2
Duty Cycle, G-3, G-4
Fall Time, G-2
Frequency, G-2
Maximum, G-3
Mean, G-3
Minimum, G-3
Peak-to-peak, G-3
Period, G-3
Phase, G-4
Rise Time, G-4
RMS, G4
Width, G-4

Measuremants

Time Related, 3-25
Fall Time, 3-27
Frequency, 3-25
Period, 3-25
Puise Width, 3-26
Rise Time, 3-27

Voltage Related, 3-29
Absolute, 3-29
Deiia, 3-30

Memory, 3-22
Menu Butions, 3-3
Menu Map, 3-8

Menus
Add, A-2
Alternate, A-2
Calibration, A-7
Chop, A-2
Configure, A-7
Cursog, A-7
Delayed Trigger, A-5
Horizonta, A-2
Main Trigger, A-3
Operation, 3-1
Save and Recall, A-7
Trigger, A-3
Using, 2-3
Utility, A-7
Vertical, A-7

Minimum, G-3

Module Overview, 5-7

N

Nominal Traits
Defined, 4-7
Listed, 4~71~4-4

Normal Trigger Mode, G-3

0O

Ogptions, 1-4
Power Cords, 7-4
Warranty, 7-4

Oscilloscepe, G-3
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Parts List. See Replaceable Parts
Peak-to-peak, G-3

Performance Characteristics
Nominai. See Nominal Traits
Typical. See Typical Characteristics
Warranted. See Warranted Character-

istics

Performance Verfication
Equipment Reguired, 6-13
Functicnal Tests, 6-1, 6-3
General instructions, §-1-6-2
of Functions, 6-3
of Warranted Characteristics,

6-13-6-30
Prerequisites, §-13
Purpose and Extent of. See Perfor-

mance Verification, General
Instructions

Seif Tests, 6-1, 6-3
Ternperature Compensation, 6-3
Ternperature Compensation Calibra-
tons, 6-1

Period, G-3

Phase, G-4

Pouch, 1-6

Power Connector, 2-1

Power Cords, 7-4

Power On, 2-2

Probes
Accessories, 1-7-1-8
Additional, 1-5
Compensating, 2-5
Compensation, G-4
Definition, G4

Procedures

Cleaning
CRT implosion Shield, §-5-8-8
Exterior, 8-4
interior, §-5

Inspection and Cleaning, 8-3-8-8

Preduct Description
Autosst, 1-2
General Purpose Knob, 7-2
Horizontal System, 7-3
Measurement Capabilities, 1-3
Menus, 7-2
Recall, 7-2
Save, 1-2
Toggle Button, 7-2
Trigger System, 7-3
Vertical System, 7-3

R

Rack Mounting, 7-4

Readout
Display Map, 3-10
indicators, 3-771

Ready LED, 3-75
Rear Cover, Removal, 8-17-8-13
Recall, 3-23

Reference Lines
Ground, 3-72
Trigger, 3-12

Reference Memory, G-4
Repair, 8-7

Replaceabie Parts, 9-1-8-8
Ordering, -7

Reset, Single Sequence, 3-15
Rise Time, G-4
AMS, G-4

S

Save, 3-22
Selected Waveform, G-4

Service
Manual, Component Level, 9-1
Obtaining, 8-1 -
Servicing, 8-71-8-2
Precautions, 8-7
Setups
Erasing, 3-23
Recalling, 3-23
Saving, 3-22

Side Menu, G-4
Buttons, G-4

Signal Inputs
External Z-Axis, 3-4
Vertical System, 3-4

Signal Qutputs, Probe Comp, 3-4
Signals, Connecting to, 2-4

Single Sequence, 3-15
Using, 3-18

Slope, G-4
Start Up, 2-1-2-2

index

Sweep Speed, G4

T

Taking Measurements
Absolute Voltage, 3-29
Delta Voltage, 3-30
Frequency, 3-25
Period, 3-25
Pulse Width, 3-26
Rise/Fali Time, 3-27

Theory of Operation, 5-7

Logic Conventions, 5-7

Moduie Cverview
Display Assembily, 5-2
Fan, 5-3
Front Panel, 5-2
input Signal Path, 5-7
Low Voitage Power Supply, 5-3
Processor, 5-2
Rear Panel, 5-2

Time Base, G-5
Toggle Button, 7-2, G-5

Trigger, G-§
Controls, 3-7
Edge, G-2
Level, G-5

TV Signals, 3-14

' Typicat Characteristics

Defined, 4-13
Lisied, 4-13-4-16 -

U

User interiace, Description, 7-2

\'

Vertical
Bar Cursors, G-5
Controls, 3-6

Video Signals, 3-14
Video Trigger, Using, 3-74

TAS 475 and TAS 485 Instruction Manual
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Warranted Characteristics i
Defined, 4.5 XY Format, G-5 8
Listed, 4-5 XY Mode, 7-3 YT Format, G-5
Performance Conditions for, 4-5 e
Warranty Repair, 8-1 ﬁ
Waveform, G-5
Width, G-4 ' .
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