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WARRANTY

Tektronix warrants that the products that it manufactures and sells will be free from defects
in materials and workmanship for a period of three (3) years from the date of purchase
from an authorized Tekeronix distributor. If any such product proves defective during this
warranty period, Tektronix, at its option, either will repair the defective product without
charge for parts and labor, or will provide a replacement in exchange for the defective
product, Batteries are excluded from this warranty.

In order to obtain service under this warranty, Customer must notify Tekironix of the
defect before the expiration of the warranty period and make suitable arrangements for the
performance of service, Customer shall be respensible for packaging and shipping the
defective product Lo the service center designated by Teklronix, shipping charges prepaid,
and with a copy of customer proof of purchase. Tektronix shall pay for the return of the
product to Customer if the shipment is to a location within the country in which the
Tektronix service center is located, Customer shall be responsible for paying all shipping
charges, duties, taxes, and any other charges for products returned 1o any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or
improper or inadequate maintenance and care. Tektronix shail not be abligated to furnish
service under this warranty a) to repair demage resuiting from attempts by personnel other
than Tektronix representatives to install, repair or service the product; b) to repair damage
resulting from improper use or connection to incompatible equipment; ¢) L0 repair any
gamage or matfunction caused by the use of non~Tekironix suppties: or d) to service a
product that has been modified or integrated with other products when the effect of such
modification or integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE
LISTED PRODUCTS IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR
IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. TEKTRONIX’ RESPONSIBILITY TO REPAIR OR REPLACE
DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY
PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.




Service Assurance

H you have not already purchased Service Assurance for this product, you may
do so at any time during the product’s warranty period. Service Assurance
provides Repair Protection and Calibration Services to meet your needs.
Repair Protection extends priority repair services beyond the product’s
warranly period; you may purchase up to three years of Repair Protection.
Calibration Services provide annual calibration of your product, standards ;
comphiance and required audit documentation, recall assurance, and reminder e
notification of scheduled calibration. Coverage begins upon registration; you T e s e s
may purchase up to five years of Calibration Service. '

Service Assurance Advantages
W Priced well below the cost of a single repair or calibration

B Ayoid delays for service by eliminaring the need for separate purchase
authorizations from your company

® Elininates unexpected service expenses

For Information and Ordering

For more information or to order Service Assurance, confact your local
'ektronix representative and provide the information below. Service Assurance
may not be available in locations outside the United States of America.

Name VISA or Master Card expiration date or
Company purchase order number

Address Repair Protection (1,2 or 3 years)

City, State, Postal code Calibration Service (1,2,3.4 or 5 years}
Country Instrument model and serial number
Phone Instrument purchase date

To learn the location of your nearest Tektronix representative, please call
1-800-TEK-WIDE in North America, 1-303-627-7111 elsewhere, or look us up
on the World Wide Web at http://www.tek.com.
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General Safety Summary

Review the following safety precautions to avoid injury and prevent
damage to this product or any products connected to it.

Only gualified personnel should perform service procedures.

Injury Precautions

Use Proper Power Cord. To avoid fire hazard, use only the power cord
specified for this product,

Avoid Electric Overload. To avoid injury or fire hazard, do not apply
potential to any input, including the common inputs, that varies from
ground by more than the maximam rating for that input.

Avoid Electric Shock. To avoid injury or toss of life, do not connect or
disconnect probes or test leads while they are connected fo a voltage
soirce.

Do Not Operate Without Covers, To avoid electric shock or fire hazagd,
do not operate this product with covers or panels removed.

Do Not Operate in an Explosive Atmosphere. To avoid injury or fire
hazard, do not operate this product in an explosive atmosphere.

Product Damage Precautions

Use Proper Power Source. Do not operate this product from a power
source that applies more than the voltage specified.

Do Not Operate With Suspected Failures. If vou suspect there is damage

to this product, have it inspected by qualified service personnel,

THS7I0A, THS720A, THS730A & THS720P User Manual
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General Safety Sommary

Safety Terms and Symbols

Terms in This Manual. These terms may appear i this manual:

WARNING. Warning statements identify conditions or practices that
could result in infury or loss of life.

CAUTION, Caution statements identify conditions or practices that
conld result in damage to this product or other property.

Terms on the Product. These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you
read the marking.

WARNING indicates an injury hazard not immediately accessible as
you read the marking.

CAUTION indicates a hazard o property including the product.

Symbols on the Product. These symbols may appear on the product:

A D VAN O

DANGER Protective Ground ATTENTION Double
High Voltage (Earth} Terminal Retet to Manual Insulated

Certifications and Compliances

CSA Certified AC Adapter. CSA Certification includes the AC adapters
appropriate Tor use in the North America power network. All other
AC adapters supplied are approved for the country of use.

Compiiances. Consult the product specifications for Overvoltage
Category and Safety Class.

THS710A, THS720A, THS730A & THS720P User Manual




Preface

This User Manual describes the capabilities, operation, and
applications of the THS710A, THS720A, THST30A, and THS720P

TekScope instruments,

In This Manual

The following table shows you where to find information in this

manual.

I you are looking for:

Turn to;

Proguct overview

FProduct Description on page 1-1

Details about a product feature

Reference on page 3-1

Look up the frent-panel button for the
feature

Application examples

General-Purpose Application Exam-
ples on page 2-15 and Powsr-Mea-
surement Application Examples on
page 2-35

Operation instructions

Understanding the Front Panel on
page 2-1

Information about battery operation

Changing the Baitery Pack on
page 1-5

Information about using external
powsr

Using External Power on page 1-7

Informations about making a hard copy

HARD COFY on page 3-22

Technical specifications

Specifications appendix on page A~

Recommended accessories

Accessories appendix on page C-1

THST710A, THST20A, THS730A & THS720P User Manual




Preface

Conventions

TekScope instrument setups are shown in tables. The Operaing
Basies and Performance Verificarion sections use tables to show
specific setups. The Reference section uses similar tables to show the
complete contents of the menu system.

vi

The header of each table contains icons that represent the controls
and menu items used to set up the instrument. To make a specific
setup, read the table from left to right and then from top to bottom as
shown bejow. The table contains the symbol “—7 if no action is

required.
9

£ (scoee

HIRI R

-
SILI G
A

TOGGLE '

1. Chooss

2. Pressthis | 3. Pressthis | 4. Pressthe | 5. Usethe
scope mode  bulon onthe | bezel button. | bezel bution | */- rocker to
of meler front panel. again until set the value
mode. this selection | for a parame-

is highlighted. | ter.
| b
6. 7. -
| D
8. g, 10.
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In addition to a brief product description, this chapter covers the
following topics:

How to change the battery pack
How to use externat power
How to use the tilf stand

How to perform a quick functional check

Product Description

The THS710A, THST720A, THS730A, and THS720P TekScope
instraments combine a two-channel oscilloscope and a digital
multimeter (DMM} in a rugged, handheld package.

General Features

Bastery power or external power

High-resolution, high-contrast display with temperature
compensation for clear visibitity over a wide temperature range

Onboard waveform, data, and setup storage

RS-232 communication port to foad setups, download wave-
forms, and make hard copies

Fully programmable through the RS-232 communication port

THS7H0A, THS720A, THS730A & THS720P User Manual 1-1




Getting Started

E@ Oscilloscope Features

The TekScope instrument is a powerful, two-channel oscilloscope
with the following features:

®  Autoranging for quick setup and hands-free operation

® 200 MHz (THS730A), 100 MHz (THS720A and THST720P) or
60 MHz (THS710A) bandwidth with selectable 20 MHz
bandwidth limit

® | GS/s (THS730A), 500 MS/s (THS720A and THS720P), or
250 MS/s (THIS710A) sample rate and 2,500 point record length

® Separate digitizers for each channel (both channels always
acquire simultaneously)

m Waveform averaging and enveloping with hardware peak
detection

®  Digital Real Time digitizing (up to five-times oversampling),
sin{x)/x interpolation, and peak-detect acquisition to limit the
possibility of aliasing

®  Independently isolated channels to allow improved safety for
measurements o 1000 Vs while tloating up to 600 Vrug
using P5102 probes

®  Cursors and 21 continuously updated, automatic measurements

B Simultaneous oscilloscope and meter operation on the same or
on separate signals

®  Advanced puise, video, external, and motor trigger (THS720P)
capabilities

®  Harmonic analysis and power measurements (THS720P)

1-2 THS710A, THS720A, THS730A & THS720P User Manual




Getting Started

Meter Features

The TekScope instrument is also a full-featured DMM with the
following features:

True RMS VAC, VDC, €, continuity, and diode-check functions

®m Autoranging or manual ranging
M Data logger plot of meter measurements over a period of time

B Max, min, delta max-min, relative-delta, and average statistics in
the readout

W Bar graph for an “analog meter” feel

&  Independently isolated meter inputs allow floating measurements
to 600 Vrms

. Overvoliage indicator warns when an overvoltage is applied fo
the input

THS710A, THS720A, THST730A & THST720P User Manual 1-3




Getting Started

Input and Output Connectors

All input and output connectors are located on the top and side
panels as shown below. See the back of the instrument for maximum
voltage ratings.

A WARNING. To avoid shock hazard, the DC input and /0 port hole

plugs must remain closed in wet or damp conditions.

I1SOLATED CHANNEL. CH2
SCOPE INPUTS
SEE BAGKOF INSTRUMENT -
A Lon iy
VOLTAGE RATING
DG NPT
12V T SAMAXY

A

Top panel

fh PROBE COMP
=gV 1

LI

RS-232

METER INPUTS

> -
DMM/
h

SO

TRIG

A

SEE BACK OF
INSTRUMENT
FOR MAXIMIAM
VOLTAGE RATING

Side panel
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Getting Started

Replacing the Battery Pack
For portable operation, use the rechargeable battery pack.

You can replace the battery pack without losing any saved
information. The current setup, saved setaps, saved waveforms, and
saved data are all stored in nonvelatile memory that does not depend
on battery power. To prevent loss of saved information, set the
ON/STBY switch to STBY before removing the battery back.

/'\ WARNING. To avoid shock hazard, the battery door must remain

closed in wet or damp conditions.

Battery pack

THS710A, THS720A, THS730A & THST20P User Manual -5




Getting Started

Battery Life

From a full charge, you can operate the TekScope instrument
continuously for approximately two hours. You can extend the
hattery life by using automatic Power Off Time-out or Backlight
Time-out. Refer to page 3~03 for a descriptton of these features.

The TekScope instrument turns off automatically when the battery
runs low. A low-battery message appears in the display about ten
minutes before the automatic shutdown.

Nickel-cadmium batteries can lose capacity permanently if not
allowed to discharge completely. Whenever possibie, allow the
battery to discharge completely before you recharge it to minimize
this capacity loss.

Charging the Battery Pack

You can use external power to charge the battery pack while itis in
the TekScope instrument. Or you can charge the battery pack with
the optional external battery charger.

NOTE. Before using the battery for the first time, it must be charged.

Typical battery charging times are listed below.

Configuration Typical Charging Time

Battery pack in TekScope instrument | § hours

Baitery pack in external charger 1.5 hours

CAUTION. To avoid loss of saved information when a battery pack is
not installed, set the ON/STBY contirol to STBY before disconnecting
external power.

1-6 THS710A, THST720A, THS730A & THS720P User Manual




Getting Started

Using External Power

Using external power from the AC adapter or cigarette lighter
adapter has the following advantages:

®  Saves internal battery power for portable operation later
®  Charges internal battery pack

®  Allows extended operation; the Standby Time-out and Backlight
Time-out features are automatically disabled when external
power is used

. Maintains floating measurement capability of the oscilloscope
channels and DMM

Attach the external power source as shown below.

The DC INPUT disconnects itself if an overvoltage is applied. If this
occurs, disconnect and then reconnect the AC adapter or cigarette
lighter adapter to resume operation from external power.

External power 1o
DC INPUT

e e

Qo e oo oo O
ey ce R o Ran] o[]
(S W on R owgonl
[N [ S
= o
! = GB o (
W o =
H [N [T )
e ¥

CAUTION. To avoid overheating, do not connect external power while
the instrument is in a confined space, such as in the soft case.
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Getting Started

Using the Tilt Stand

A buile-in tilt stand folds out and snaps back into place when not in
use. For benchtop use, lock the tilt stand in place with the hinged
flap. To hang the TekScope instrument over a nail, rotate the tilt
stand 180°. You can also extend the hinged flap as shown to hang the
instrument from a ladder rung or over the top of a doer.

1-8 THS7I0A, THS720A, THS730A & THS720P User Manual




Getting Started

Functional Check

After you install batteries or connect external power, you can
perform this quick functional check to verify that your TekScope
instrument is operating correctly.

1. Press the ON/STBY button to turn on the TekScope instrament.

2. After a few scconds, you should see a window with the message
Power-On self check PASSED. Press the CLEAR MENU button.

3. Press the SCOPE bution.

4. Connect the oscilloscope probe to the channe! | input BNC,
Attach the probe tip and reference lead to the PROBE COMP
connectors on the right side of the TekScope instrument.

S

Probe reference lead to b

B AT

T

Q2

[ s i = ]
O OO N
fan W N i B i X i Tl 9
[T oo
=00 =
| )00
i = [ T
Lt J
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Getting Started

6.

Press the AUTORANGE button. Within a few seconds, you
should see a square wave in the display (appreximately 1.2 kHz),

If you want, repeat steps 4 and 5 for channel 2 of the oscillo-
scope.

Press the METER butten.
Press the VDC bezel button
Press the AUTORANGE button,

Connect meter leads to the TekScope instrament and touch the
meter fead tips to the PROBE COMP output as shown below,

DMM lead to PROBE COMP

[S ] e e R v R s B e B ¢

cocooCl COM fead {0

o oo (SRR
@ 3
\9 oy e oy e

10. Verify that the TekScope instrument measuores an average DC

1-10

voltage of 2.5 £ 025 V.
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This section covers the following topics:

Understanding the front panel
Using scope mode

Using meter mode

Connecting and using the probes

Taking floating measurements

You can find specific information about each of the controls in the
Reference chapter of this manual.

Understanding the Front Panel

The front panel has buttons for the functions you use most often and
menus to access more specialized functions. With the avtorange
feature, you can setup the TekScope instrument automatically in both
scope and meter modes.

Using the Menu System

To use the menu system, follow the steps shown on the next
two pages.

THS710A, THS720A, THS730A & THS720P User Manual 2-1




Functional Overview

2-2

1. Press & front-panel button to display the menu you want to use.

MENUS
o)
HARMICHICS

-

2. Press a bezel button to choose a menu item. 1f a pop-up menu
appears, continue (o press the bezel button to choose an item in
the pop-up menu. You may need to press the Select Page bezel
button to access additional menu items.

Ratall Factory
setup

Ratali setup

1

factory
Sane Recali save Recal oK
CHPTENT Saved Thi Savrad secalt
satup Sotup wraveform | Factory
(=),
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Functional Overview

3. Certain menu choices require you to set a numerical parameter to
complete the sctup. Use the */-rocker to adjust the parameter
value or press the TOGGLE button to reset the parameter to its
default value.

) Setup: T
s
Recatl Factory
Satugy
Racall sew
actory
T Recakl save Racall oK
current Sayed h1 Saved pecall
Sotup Setup Waveform, Setup

TOGGLE g

4, If the OK bezel button is displayed, press it to confirm
your choice.

Recall Factory '
Satup
Recall Sety
m:tury
Save Ratall Reca i OK
current saved Sé}]‘.;e Saved mecall
satup Setup waveforn | Setup
@
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Functional Overview

2-4

Using the Menu Buttons

You can use the menu buttons below to perform many functions of
the TekScope instrument. Many of these buttons operate differently
in scope or meter mode.

i

COE—/TICAL S—HORIZONTAL MM THIGGER W
T)I\ t MENU ) ‘ MENL }
D
- /
S — J
Y
S
- o

1. ACQUIRE.
73 Sets acquisition modes,
57 Sets calculation mode of data Jogger.

2. SAVE/RECALL. Saves and recalis setups, waveforms, or DMM
data,

THSTI0A, THST720A, THS730A & THS720P User Manual




Functional Overview

. MEASURE. Performs automated measurements of waveforms or

data logger display.

. DISPLAY.

P Changes appearance of waveform and display. Activates
harmonics (THS720P only).

. CURSOR. Activates scope or data logger cursors,

. UTILITY. Activates system utility functions.

. TRIGGER.

F13 Activates trigger functions,

. HORTZONTAL.

4 Changes horizontal characteristics of waveforms.

) Adjusts scroll rate of data logger dispiay.

. VERTICAL.

ters.

Adjusts position of data logger display. Zooms data logger
display. Sets volts scale. Changes meter range. Changes vertical
scale.

THS710A, THS720A, THS730A & THS720P User Manual 2-5




Functional Overview

16— (=)

14— |warrs(vats)

2-6

Using the Dedicated Buttons

You can ase the dedicated buttons below to take direct actions.
These buttons do not require the use of menus.

CLEAR
MENL

—

et 7D O O
@D | @ Ol C):U

W VEH??CAL L HOR!ZONTAL I TRIGGER B

g vou‘s@ @ \_:)
VOLTS/DIV TRIGGER
mns POSITION IL
,A,_, 3
Y
WAVEFOHM o
N GCD) Co~—5
12 # 7

t. HARD COPY. Initiates a hard copy using the RS-232 port.

2. HOLD. Stops/restarts oscilloscope acquisition or holds/resets
meter readout.

3. AUTORANGE. Selects oscilioscope or meter Autorange
tunction.
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Functional Overview

4, CLEAR MENU. Clears menu from display.
5. TRIGGER LEVEL. 3 Adjusts trigger level,

6. SET LEVEL TO 30%.73 Sets trigger level to midpoint of
oscilloscope waveform. '

7. HORIZONTAL POSITION. 15 Adjusts oscilloscope waveform
horizoneal position.

8. MAG.FS Turns 10X horizontal magnitication on and off.

9. SEC/DIV. Adjusts horizontal scale factor for oscilloscope or data
togger.

10. VERTICAL POSITION, Adjasts vertical position of oscitloscope
waveform and DMM data logger display.

11. WAVEFORM OFF. 7 Removes selected oscilloscope waveform
from display.

12. VOLTS/DIV. Adjusts oscilloscope vertical scale factor or meter
range.

13. ON/STRY. Selects on or standby. Does not disconnect power
from the instrument.

14, CH 1, CH 2, MATH, REF A, REF B. F\J Displays waveform and
chooses selected waveform. In harmonics mode {TH5720P),
CH | and CH 2 alsc display harmonics of voltage and current
waveforms; MATH displays power measurements,

15. SCOPE. Selects scope mode.
18, METER. Selects meter mode.

THS710A, THS720A, THS730A & THS720P User Manual 2-7




Functional Overview

Using Scope Mode

@ Press the front-panel SCOPE button to enter scope mode, Then,
press AUTORANGE to set the vertical, horizontal, and trigger
automatically for a usable display.

The scope-mode display, shown below, is divided into four sections,
Refer to SCOPE Mode on page 3—406 for a description of each

section.
Status line
['B:ekmm: SO0Msss sample  [EEG &5 0.000 vec J
"’Wr—mwﬁf“m
hT Hidth
204 8as
Graticule | ¢ |2l ek | Measurement
. N N . D P !
area SEY 1 readout area
[;ﬂ} 2O0mY che 1y sons Chis  SE0MV ]

Waveform readout lines

2-8 THS710A, THS720A, THS730A & THS720P User Manual




Functicnal Overview

Using Meter Mode

AUTORANGE to set the range automatically,

Press the front-panel METER button to enter meter mode. Press one
of the bezel buttons to choose a meter function and then press

The meter-mode display, shown below, is divided into three sections.
Refer to METER Mode on page 3-37 for a description of each
section and more information about the data logger and bar graph.

Status line

ek Run

sample

2 927

566 v min

183y v
035 Y Awg

B

®
L]
Swod Dwoa

g

4 min

.49
Zaosn OFf

[

>

Graficule area
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Functional Overview

Compensating the Oscilloscope Probes

@ To maintain signal fidelity, you must compensate each voltage probe
for the channel input it is connected to.

1. Connect the oscilloscope probe and then press AUTORANGE.

Probe reference lead to

S oooo,n | Probe tip to PROBE COMP

e ——————————

. o - o
\ o o [ ]

i &2 - ¥

| | =200 2 0 aUtoranGe
RES %3 ot o o

fl
\

2. Check the shape of the dispiayed waveform,

Overcompensated m
Undercompensated ! ! ‘ ! ‘ ‘

Compensaled correcily
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Functional Qverview

3.

4.

If necessary, adjust the probe for correct compensation.
¥, ad] F

2N @

AN
y
P17 P5102

Repeat these steps for the other probe and channel.

Compensating the Oscilloscope Signal Path

@ Signal path compensation optimizes the oscilloscope accuracy for
the current ambient temperature. For maximum accuracy, recompen-
sate the signal path if the ambient temperature changes by 5° C or
more.

1

IR

Disconnect any probes or cables from the channel 1 and
channel 2 input BNC connectors.

Press UTILITY.
Select CAL from the System Meau.
Press Signal Path.

Press OK Compensate Signal Path. This procedure takes about
one minute to complete.

THSTI0A, THS720A, THST30A & THS720P User Manuaal 1




Funetional Overview

Taking Floating Measurements

2-12

This section covers important issues to consider when taking floating
measurements.

Architecture is Important

For taking floating measurements, the TekScope instrument has
an architecturat difference from most other osciliescopes. The
channel 1, channel 2, and DMM inputs are isolated from the main
chassts and from each other. This architecture allows independent
tloating measurements with channel 1, channel 2, and the DMM.

TekScope instrument architecture

Csailioscope channals and DMM
floal independently.

BC and/or
AC voltage

Electrically insulated case
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Functional Overview

Many handheld oscilloscope/DMM products have the architecture
shown below, which shares a common reference for the oscilloscope
channels and DMM. With this architecture, ail input signals must
have the same voltage reference when you take any multi-channel
measurements,

Other product architecture

Oseillloscope channels and
DM must float together.

\

0C andfor
AC voltage

Electrically insulated case

Most bench-top oscilloscopes share the above architecture but
without the insutated case. Without differential preamplifiers or
external signal isolators, bench-top oscillscopes are not suitable for
taking floating measurements.
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Functional Overview

Attach the Reference Leads Correctly

If you are using both of the oscilloscope channels, you must attach
the probe reference iead for each channel directly to your circuit.
These attachments are required because the oscilloscope channels
are electrically isolated; they do not share a common chassis
connection. Use the shortest possible reference lead with each probe
to maintain good signal fidelity. If you are also using the DMM, you
maust also attach the DMM common fead to your cireuit for the same
reason as above.

The probe reference lead presents a higher capacitive load to the
circuit-under-test than the probe tip. When taking a floating
measurement between two nodes of a circuit, attach the probe
reference lead 1o the lowest impedance or least dynamic of the two
nodes.

Beware of High Voltages

Understand the voltage vatings for the probes you are using and do
not exceed those ratings. Two ratings are importaal to know and
understand:

#  The maximum measurement voltage from the probe tip {o the
probe reference lead

# The maximum {loating voltage from the probe reference lead to
earth ground

These two voltage ratings depend on the probe and your application.
Refer to Specifications beginning on page A~ for more information.

WARNING. To prevenr electrical shock, do not exceed the measure-

A ment or floating voltage ratings for the oscilloscope input BNC
connector, probe tip, probe reference lead, DMM input connector, or
DMM lead.
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Geh)ér‘a-ulhr‘pbséﬂ Abplicéii n EXémbIes

This section presents a series of general-purpose application
exampies. These simplified examples highlight the features of the
TekScope instrument and give you ideas about using it to solve your
own test probiems.

The first two examples demonstrate basic scope and meter operation.
The remaining examples provide an overview of applications that
cover the following areas:

®m  Digital circuit testing
® Analog circuit testing

B Video signal testing
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General-Purpose Application Examples

Displaying an Unknown Signal
You need to see a signal in a circoit, but you have no previous
knowledge of the signal amplitade, frequency, or shape. Connect the
TekScope instrument to quickly display the signal,

(

Ch1
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General-Purpose Application Examples

Setup to Display an Unknown Signal

HaL ik #{1L b
EYH 4 I i .

e ()
SCCPE AUTO — — —
AANGE

The autorange feature sets the vertical, horizontal, and frigger
automatically for a usable display. If the signal changes, the setup
tracks those changes.

Going Further

If the autorange setup does not dispiay the waveform exactly the way
you like, vou can easily change the setup. Press any of the buttons
below to cancel antorange mode and modify the setup:

. VOLTS/DIV

m SEC/DIV

m TRIGGER LEVEL

w SET TRIGGER LEVEL TO 50%
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General-Purpose Application Examples

Measuring Resistance

You need to probe a circuit to measure potnt-to-point resistance.
Connect the TekScope instrument to measure a variety of resistance
values,

T

i
Oom e s m o O

Lo} [ [uv]

fa

=00 = 0
@ﬁD{D o) o

29.23 kQ

[
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General-Purpose Application Examples

Setup to Measure Resistance

{\E ‘ 7 TOGGLE
R
== el
METER AUTO O _ —
RANGE
Going Further

If & noisy environment causes an unstable resistance measurement,
use the Average statistic to average the measurements, Refer to
page 3-33 for more information.

You can use the TekScope instrument as a continuity checker. With
the setup below, it beeps when the measured resistance is 50 £ or
fess (typical),

) ()

METER — ] — —
{continuity)

You can also use the TekScope instrament as a semicenductor-junc-
tion checker. Use the setup below to measure the voltage drop across
the junction. The open-circuit voltage is limited to about 4 V to
prevent damage to reverse-biased junctions.

)q\, .@ n
g HE SCOPE

METER — ke — —
{tode)

VLSt TOGBLE
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General-Purpose Apolication Examples

Measuring the Frequency of a Clock Signal

You suspect that the frequency of a TTL clock signal is out of
teferance. Connect the TekScope instrument to the signal to display
it and measure its frequency.

(Ch 1
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General-Purpose Application Examples

Setup to Measure Clock Frequency

= G=en) : o rosae (7
HILIBLFE T O
SCOPE AUTC — . _

RANGE

MEAS Select Frequency
Measmnt for
Cht
OK Select -—
Measrmnt

Going Further

You can add peak-to-peak and duty cycle measurements to the
display with the following additional steps:

3 METER LMY
{Wﬂ

BED
SCCPE MEAS Select Page | — —

Seiect
Maasrmnt for
Cht

Posttive Duty
Cycle

OK Select
Measrmt

Select Page
{press once}

Select
Measemnt for
Chi

Pk-Pk

OK Select
Meagrmt
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General-Purpose Application Examples

Measuring Propagation Delay

You suspect that the memory tinting in a microprocessor circuit is

marginal, Set up the TekScope instrument to measure the propaga-
tion delay between the chip-select signal and the data oatpat of the
memory device.

A:t12.6ns

= L
- e ———
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CGeneral-Purpose Application Examples

Setup to Measure Propagation Delay

SCOPE CH1 — — —

CHz

AUTO

RANGE!

CURSOR Cursor V Bars Adjust first

Function CLFSOL, Press

TOGGLE,
and then
adjust second
cursor

1 Ifnecessary, adjust the SEC/DIV rocker to optimize display for
the propagation delay measurement.

Set one cursor te the active edge of the chip-select signal and the
second cursor to the data output transition. Read the propagation
delay in the cursor readout.

Going Further

The above example uses cursors to take relative timing measure-
ments (A-seconds) between two different waveforms. If you are
measuring just one waveform, select the Paired cursor function to
measure A-volts and A-seconds at the same time.
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General-Purpose Application Examples

Triggering on a Missing Data Pulse

A positive-going TTL data pelse, 20 us wide, should occur at least
once every mullisecond. The circuit is not working correctly and you
suspect an occasional missing pulse. Set up the TekScope instrument
to find the missing pulse.
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2-24 THS7I10A, THST20A, THS730A & THST720P User Manual




General-Purpose Application Examples

Setup to Find Missing Data Puise

MEB LI
SCCPE AUTO - — —
RANGE
TRIGGER Trigger Type | Pulse
MENU Trigger Cht
Source
Polarity and | Negative Set width to
Width 1 ms
Trigger When | Greater Than | —
Widih
Mode Normal

The TekScope instrument triggers if the signal remains in the fow
state longer than 1 ms. If it does, you have found an occurrence of a

missing pulse.

Going Further

You can extend this application in several ways:

w If the pulses are supposed to be periodic (I ms period) and you
suspect an occasional extra pulse, change the width setting to
980 pns and the Trigger When submenu to Less Than Width.
With this setup, TekScope instrument triggers if the spacing
between the pulses ever drops below 980 ws, which indicates an
occurrence of an extra pulse.

®  Use the second channel te find the cause of the problem. You
can correlate the cause and the effect because the TekScope
instrument always acquires both channels at exactly the

same time.
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General-Purpose Application Examples

Detecting Narrow Glitches

An elapsed-time counler circait operates from a precision, T kHz
square wave, clock signal supplied by another source. Occasionally,
the counter counts too fast. You suspect glitches in the clock signal
are cansing the problem. Set up the TekScope instrument to look for
glitches in the clock signal.
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CGeneral-Purpose Application Examples

Setup to Detect Narrow Glitches

53 (ueren) fre woae [+
AL B
3 a(:;j )
SCOPE AUTO — — -
RANGE
ACQUIRE Acauire Mode | Envelope

Moniter the clock signal for several minutes. In Envelope acquisition
mode, the TekScope instrument displays the § kHz square wave
clock signal plus intermittent glitches that are as narrow as 8 ns.

Going Further

You can trigger on the glitch itself with the following setup:

b rineur: |

[{—\: e e TOGGLE
& = | 9T
SCOPE TRIGGER Trigger Type | Pulse —
MEN
v Trigger Chi
Source
Polarity and | Positive Set width fo
Width 500 us
Trigger When | Less Than —
Wicith
Mode Normal

A triggers occurs only if a positive pulse narrower than 360 s (half

the period of the clock signal) is detected.

THST10A, THS720A, THS730A & THS720P User Manual

2-27




Generai-Purpose Application Examples

Triggering on a Third Signal
A metal forming machine produces an index pulse for each
revolution of its main shaft. Connect the external trigger input of the
TekScope mstrument to the index pulse so you can monitor the
cutput of two transducers while you vary the operating speed of the
machine.

o
=
o
5
no

ﬁ

B
2
S,

‘SS=g=oq || coM
oo [T [£] P
0030 ,,,J - External
oo 2 o ) DMM trigger signal 5o
Transducer #1 (Ch 1)
—..-..-.__.__'v T —— Transducer #2 (Ch 2)
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General-Purpose Application Examples

Setup to Use External Trigger

RN . .
© .
SCOPE TRIGGER Trigger Type | Edge —_
MENU :
Trigoer External
Source

Connect the index pulse to the meter inputs, which now function as
the external trigger input. Adjust the TRIGGER LEVEL rocker for
stable triggering on the index pulse signal.

Going Further

You can use the external rigger input {o trigger on a 50 Hz or 60 Hz
AC power line, This leaves the two channel inputs free to probe
other circuits that are synchronized to the AC power line. Set the
external trigger level to 0.2 V to wrigger as close as possible to a zero
crossing.
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General-Purpose Application Exampies

Analyzing a Serial Data Communication Link

You are having intermittent problems with a serial data communica-
tion link and you suspect poor signal quakity. Set up the TekScope
instrument to show you a snapshot of the serial data stream so you
can verify the signal levels and transition times.
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General-Purpose Application Examples

Setup to Capture a Singie Shot

@ TOGOLE
| O
£ (seore) :
SCOPE AUTC — — —
RANGE
ACQUIRE Stop After Single
Acgulisition
Sequence
HOLD — _
{RUN/STOP)

Each time you press the HOLD (RUN/STOP) button, the instrument
acquires a snapshot of the digital data stream. You can use the
cursors or automatic measurements to analyze the waveform, o you
can store the waveform (o analyze later.

Going Further

When you capture a single shot using both channels, the two
waveforms are always acquired simultaneously. After the acquisi-
tion, use the vertical bar cursors to take accurate timing measufe-
ments from one waveform to the other.
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General-Purpose Application Examples

Triggering on a Video Signal

The image quality is poor on a video monitor in a closed-circuit
security systern that operates at & 15 kHz scan rate. Set up the
TekScope instrument to display and trigger on the odd field of the
video waveform coming into the menitor,

L

H 75 Q) terminator
Chtl

incoming video signal

o s e e [ R i o)
o oo oo
1 DODDCJOG
i R i e )
= o
i =00 = 0 }
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General-Purpose Application Examples

Setup to Trigger on the Odd Field

{;ij - A rm;un‘: TOGGLE
T &S | B | YU
SCOPE VERTICAL Probe Type | Voltage Setto 1X
MENU Probe
AUTO — o —
RANGE
DISPLAY Display Style | Dot Setto 100 ms
Accumulate

TRIGGER Trigger Type | Video —
MENU Trigger On Odd Field —

Scan Aate — Setto
15-20 kHz

Adjust the SEC/DIV rocker to 2 ms/div to display the odd field
across about eight divisions. The Dot Accumulate display style
simulates an anzlog oscilloscope display of the video signal.
Going Further

Use the following setup to trigger on a specific video line,

[S TOGGLE
BHLII L [ . ...
0z () '
SCOPE TRIGGER Trigger Type | Video —
MENU Trigger On Qdd Field Set line
number

Adjust the SEC/DIV rocker to 10 ps/div o display the line across
about six divisions.

THS710A, THS720A, THS730A & THS720P User Manual 2-33




General-Purpose Application Examples
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wer-Measurement Application Examples

This section presents a series of power-measurement application
examples. These simplified examples highlight the features of the
TekScope instrument and give you ideas about using it to solve your
own test problems.

These examples provide an overview of applications that cover the
foliowing areas:

. Power electronics testing
B Power guality testing

B Motor testing

NOTE. Some of these application examples require optional probes.
Others highlight features only available in the THS720F.
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Power-Measurement Application Examples

Testing a Switching Transistor Drive Circuit

You need to evaluate the gate-drive circuit for a power FET
(field-eflect transistor) in a switching power supply. The gate-drive
timing circuit is referenced ro chassis ground. But the gate-drive
signal 1s transformer-coupled to the FET, which is connected to a
—360 VDC bus. Set up the TekScope instrument to compare the
gate-drive signal at the output of the timing circuit to the signal at
the gate of the FET.

P5102 |
‘ ; Probe |

e

O oo e e O
DC}C}DLJOB
Lo B s - s ) H
oo o o H
o s
= () -
= 0= 0 Timing
\\i [l R s i) [

circult

-300 VDC bus
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Power-Measuremen: Application Examples

Setup to Test the Transistor Drive Circuit

.
[l
SCOPE CHA1 — - _
CH2

AUTO
RANGE

You do not have to do anything special to take this difficult
measurement, Because of the isolated channels, you can reference
the channel 1 probe to chassis ground and the channel 2 probe
directly to the —300 VDC bus. Chanael | displays the gate-drive
signal directly from the driver and channel 2 displays the signal as it
1s received by the power FET,

Going Further

The isolated channels allow you to reference a channel to AC as well
as DC voltages.

8 You can connect the P5102 probe reference lead to 50 Hz, 60 He,
or 400 Hz AC power lines (up to the maximum voltage rating).

8 You can connect the P6117 or P3102 probe reference lead to
many other dvnamic signals (up to the maximum voltage rating).

Because you canr connect to references other than groand, you can
take many measurements that would otherwise require an oscitio-
scope with a differential input.
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Power-Measurement Application Examples

Measuring Instantaneous Power Dissipation
in a Switching Transistor

The output transistor in a switching power supply is hotler than it
should be. You are concerned about its peak power dissipation, Set
up the TekScope instrument to measure the instantaneous power
dissipation of the transistor using an optional current probe.

4 )

Ch2

= = 1 Voitage waveform (Ch 1)
- an
L o et Current waveform (Ch 2)
| |3 Power waveform (Math)
;
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Power-Measurement Application Examples

Setup to Measure Instantaneous Power Dissipation

@ SR U TOGGLE
EE S
SCOPE CH 1 — — —
CH2 Probe Type | Current Setto
Probs 100 mV/A
AUTG — - e
RANGE
MATH Math Chl x Ch2
Cperation
CURSOR Cursor Paired Set cursor
Function

Move the cursor along the power {MATH} waveform and read the
instantaneous power in the cursor readout {for example, @5.63 W)

Going Further

Measure the average power dissipation in the transistor (mean value
of the power waveform) with the following setup:

FILIBGE Cciitiion]
<! L '
SCOPE MEAS Select Mean —
Measmnt for
MATH
CK Select —
Maasrmnt

You can also display the [-V characteristic of the transistor for
comparison to its safe operating area using the XY display format.
Refer to page 3-14 for information on XY display format.
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Power-Measurement Application Examples

Monitoring for Power Surges and Dropouts

You are having intermittent problems with some electronic
equipment that operates unattended at a remote site. You need to
determine if the problem might be caused by momentary power
quality problems in the electrical service to the equipment. Setup
the TekScope instrument to monitor the line voltage for a week and
capture any surges or dropouts that may oceur.
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Power-Measurement Application Examples

Setup to Monitor for Power Quality Problems

VED | = '
_ [ . .
QD =
METER e e —
ACQUIRE Acguire Mede | Peak Detect

You can use the DMM data logger to record measurements over an
extended period of time. Set the fuil-scale range to 400 V using the
VOLTS/DIV rocker. Adjust the SEC/DIV rocker so that the data
logger horizontal scale is one day per division.

Meter measurements, which occur at a rate of approximately ten per
second, are captured over an eight-day period of time.
Going Further

You can position and zoom the data [ogger plot to see more
resolttion (refer to page 370 for information).

Use the carsors to determine when a power disturbance cccurred (to
&5

within the nearest 24 minutes).
ﬂ'ﬁ% TOEGLE
gt"} { i

SCOPE CURSOR Cursor V Bars Set cursor
Function

Move either cursor to the location of the power disturbance. Read
the relative time in the cursor readout (for example, @ 5 day, 7 hr,
12 min). Calculate the absolute time and date of the disturbance
using the current time and this measurement.
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Power-Measurement Application Examples

Detecting a Missing Power Cycle
You suspect that power distribution switches are causing an
infrequent, missing power cycle at the equipment vou are servicing.
Connect the TekScope instrument to detect a missing cycle on the
60 Hz AC power line.
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Power-Measurement Application Examples

Setup to Detect a Missing Cycle

3 s e .mw
BRI [ -
713 (eor) ) “ '

SCOPE AUTO - - -
RANGE
TRIGGER Trigger Type | Pulse
MENU Trigger Ch1
Source

Polarity and | Negative Set width to

Width 20ms

Trigger When | Grealer Than | —
Width

Mode Narmal

Set the trigger level to +50 V. The TekScope instrument triggers if
one or more power cycles drop below a 50 Vi threshold. You can
set the voltage threshold to any other leve] that constitutes a power
dropout.

Going Further

Use the other channel to analyze the effect that the missing cycle has
on your equipment:

®  Momentary sags in internal power-supply voltages
®  Malfunctions in digital circuitry
®  Variations in clock freguencies

Channel 1 and channel 2 are atways acquired simultaneously so you
can correlate a cause displayed on one channel to the effect
dispiayed on the other.
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Power-Measurement Application Examples

Measuring Harmonic Current (THS720P)

A three-phase power distribution system feeds an office that contains
a lot of electronic equipment. Connect the FekScope instrument to
analyze the harmonic current in the neutral conductor,

Cho P3 o

. P2
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Power-Measurement Application Examples

Setup fo Measure Harmonic Current

FULANIEH

e 1P Uit

TOGGLE 1

SCOPE

DISPLAY

Harmonics Cn -
Show All from Select Fio 11
THD Method | THD-F o
Probes Ch 2 Probe | Setto
100 mVi/A

The TekScope instrument shows a bar-graph display of the harmonic
current in the neutral conductor. You can verify whether or not the
large third harmonic caused by the nonlinear load exceeds the
current rating of the neutral conductor.

Going Further

You can also measure harmonic voltage and harmonic power. Press
CH 1 to display the voltage harmonics, press CH 2 to display the
current harmonics, or press MATH to display the power measure-

ments.
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Power-Measurement Application Examples

Measuring Motor Start-Up Current

A circuit breaker trips when a motor starts. Connect the TekScope
instrument to measure the transient current drawn by the motor

before the circuit breaker trips.

(’

Cht 100 mV/A

0o e O
O D 1)
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o oo o @
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Power-Measurement Application Examples

Setup to Measure Transient Current

B
MR ]
v - i
SCOPE CH 1 Probe Type | Current Setio
Probe 100 mv7A
ACQUIRE Stop After Single —
Acquisitior:
Sequence
HOLG — —
(RUN/STOP)

When you start the motor, the instrument captures the transient
current and freezes the waveform in the display.

Going Further

You can measure the true RMS current of the transien current using
the fellowing technique:

1. Turn on automated measurements for channel | and select the
BrstW (burst width) and RMS measurements. Refer to page 3-31
for infomation about automatic measturements.,

2. Record the BrstW and RMS measurements.
3. Record the SEC/DIV setting.

L4

&, Calculate the true RMS value of the transient current using
recorded vaiues in the one of the equations below:

T RMS = RMS X 10 x SEC_/_;)}VM
e - BrstW
EC/DIV ) .
True RMS = RMS X _/ 100 x §WWCWZ,,M {if MAG s on)
BrstW

{if MAG s off)
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Power-Measurement Application Examples

Triggering at a Specific Motor RPM

You need to measure the start-up current of a 3600-RPM motor at
several specific speeds. A tachometer, attached to the motor,
outputs a low-voltage square wave with 100 pualses per revolution.
Set up the TekScope instrument to trigger at 1200 RPM so you can
measure the current af that speed.
Tachometer cutpuf frequency = 1200 revfrmin X E‘Q{} pulses/ rev = 2 kHz
1 60 s/min

Tachometer pulse width = E%{?_Q =2 ;Hz = 250 us

f

106 mV/A

J [—

9]
=
9]
=
[

g_w
|

/i
Il | g3s8220 g
0l soogo
o <
[ 1
Electric motor with
atlached tachometer
@:128 A
Tachometer signat (Ch 1)
I — Motor current {Ch 2)
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Power-Measurement Application Examples

Setup to Trigger at 1200 RPM

¥ -
SCOPE CH 1 e — —
CH2 Probe Type | Current Setto
Probe 100 mVi/A
HORIZON- | Trigger 50% —
TAL MENU | Position
TRIGGER Trigger Type | Pulse
MENU Trigger Cht
Source
Polarity and | Positive Set widih to
Width 250 us
Trigger When | Egual To Set 1.6%
Widlth
Mode Normal —
CURSOR Cursor Paired Set cursor to
Function horizonta
center of
graticule

Set appropriate VOLTS/DIV for each channel. Set SEC/DAV so that
the sweep duration is approximately equal to the motor start-up time,
When the motor starts, the 1200 RPM point s displayed at the center
of the graticule, Use the cursor on channel 2 to measure the armature
current at this point.

Going Further

Change the trigger pulse width setting to trigger at other specific
motor RPMs to complete the test.
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Power-Measurement Application Examples

Triggering on a Motor Drive Waveform (THS720P)

You need to analyze the output waveform of a variable-speed AC
motor drive. Connect the TekScope instrument to trigger on the
output waveform of the motor drive,

Ch 1

000
[
)
09
o)

<o fel o
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Power-Measurement Application Examples

Setup to Use Motor Trigger

& ED i
.IH.IEMI?IE !

e Geord) gﬁ)

SCOPE AUTO — - —
RANGE
TRIGGER Trigger Type | Motor
MENU

Adjust the TRIGGER LEVEL for a stable display. You can use
motor trigger to stabilize the display of complex, pulse-width
modulated, motor drive waveforms.

Going Further

You can use the horizontal MAG function to get a closer fook at the
motor drive waveform.

Te get an even closer lock at a pulse in the waveform, place vertical
cursors around the pulse of interest and use the delayed time base,

CED |
73 ) 5
SCOPE CURSOH Cursor V Bars Sef cursors
Function fo pulse of
interest
HCORIZON- | Set Delay - —
TAL MENU With Cursor
V Bars
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This chapter contains detailed information about the operation of

the THS710A, THS720A, THS730A, and THST20P TekScope
instruments. The topics in this chapter are arranged alphabeticalty by
bution name.

Reference Topic Page
Acquire 33

Auterange 3-8

Cursor 311

Display/Marmonics 3-13
Hard copy 322
Hold 3-26
Horizontal controls 3-27
Measure 3-3t
Meter mode 3-37
Save/Recall 3-43
Scepe mode 3-46
Trigger controls 3-52
Utility 3-60
Vertical controls 3-66
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ACQUIRE

ACQUIRE

Press the ACQUIRE button to set acquisition parameters indepen-
dently for scope mode and meter mode.

Acquire Menu in Scope Mode

D@D ) e ()
- J - O 5
2 .@ (), W

SCOPE ACQUIRE | Acquire Mode | Sample o
Peak Detect

Envelope Set number
Average of acquisi-
tions
Stop After HOLD Button o
Only
Single Acquisi-

tion Sequence

Force Trigger —

Key Points

Acquisition Modes. You can choose one of four acquisition modes:
Sample, Peak Detect, Envelope, or Average. The next two pages
describe these acquisition modes in detail.
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ACQUIRE

Samples acquired in four Acquisition Displayed record
acquisition intervals mode points
2

Imerval 1 Interval 1

Il

Sample

oA

Peak Detact

Peak Detecl mode uses the lowest and highest samples from two consecutive intervals.

Sample. Use Sample acquisition mode for the fastest acquisition at
any SEC/DIV setting. Sample mode is the default mode.

Peak Detect. Use Peak Detect acquisition mode to limit the possibility
of aliasing. Alse, use Peak Detect for glitch detection. You can see
glitches as narrow as a 8 ns.

Peak Detect is only functional for sample rates up to 25 MS/s. For
50 MS/s and faster sample rates, the TekScope instrument switches
to Sample acquisition mode avtomatically.

34 THST7I0A, THS720A, THS730A & THS720P User Manual




ACQUIRE

Three acquisitions from one source Acquisition mode
Acquisition 1 2 3
m m : Envelope
Envelope uses Peak Detect mode Finds highest and
for each individual acquisition. lowest record points over

many acquisitions

JL

Average
Average uses Sample mode for Calculates average valug
each individual acquisition. for each record point over

many acguisitions

Envelope and Average. Use Envelope acquisition mode to capture
variations of a signat over a longer period of time. Use Average
acquisition mode to reduce random or uncorrelated noise in the
signal you want to display.

The ¥/~ rocker sets a specific number of acquisitions (N) to include
in the enveloped or averaged waveform.,

®  The enveloped waveform clears and then starts over after
N acquisitions.

®  The averaged waveform is a running average over N acquisitions,

®  If you select Stop After Single Acquisition Sequence, an
envelope or average acquisition stops after N acquisitions.
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ACQUIRE

If you probe a noisy square wave signal that contains mtermittent,
narrow glitches, the waveform displayed will vary depending on the
acquisition mode you choose.

™ P ﬁ w¥ il N
i i

FaW uVhil % M
Sample Peak Detect

Envelope Average

Single Acquisition Sequence. The content of a single acquisition
sequence depends on the acquisition mode.

Acquisition Mode Single Acquisition Sequence

Sampie or Peak Datect One acquisition of each displayed
channel

Enveiope or Average N acqusitions of each displayed
channel (N is user adjustable}
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ACQUIRE

Acquire Menu in Meter Mode

EHLE i
=L s

SICGE)
N
i) (soore) ()

METER ACQUIRE Acquire Mode Sample
Peak Detect
Average
Rel A On (Reset A)
i
Key Points

Acquisition Modes. The data logger compresses a sequence of meter

measurements into a point and then plots a series of those points to

form a graph. The acguisition mede determines how the graph is

calculated:

®  For each point, Sample displays the first meter measurement
from the sequence.

#  Peak Detect displays a column representing the maximum and
nHnimum meter measurements during the sequence.

M Average displays the average of all meter measurements during
the sequence.

Rel A Measurements, Rel A acguires a new baseline value for
subsequent DMM measurements. Use Rel A to store the current
DMM value and then measure the relative change from that valae.
When you turn off Rel A, the baseline value resets to zero.
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AUTORANGE

AUTORANGE

Autorange automatically adjusts setup values to track a signal. If the
signal changes, the setup continues to change to track the signal.
Autorange works independently in scope and meter modes. Refer to
page 3-16 for additional autorange information for the THS720P.

The following controls are preset when you first select the autorange

function,
Scope Mode Meter Mode
Acguire mode: Sample none

Stop acquire after; HOLD butten only

Verical coupling: DC f GND was
selecied)

Bandwidth: Fult

Invert; Off

Hortizontal position: Centerad

Horizontal magnification: Off

Trigger type: Edgs

Trigger source: Loweast numbered
channel displayed

Trigger coupiing: DC

Trigger slope: Positive

Trigger holdeff: Minimum

Display style: Veclors

Display format: YT
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AUTORANGE

These conditions start an antorange cycle.

Scope Mode

Meter Mode

Too many or too few waveform
pariods for a clear display of the
lower-numbered channe!

Waveform amplitude too farge or too
smalt compared to full screean if only
one channe! is displayed

Waveform amplitude too large or too
small compared to half screen if two
channels are displayed

DMM reading exceeds +3600 counts
or falls below £330 counts

Autorange adjusts these controls.

Scope Mode

Meter Mode

Vertical VOLTS/AIV adjusted

Horizontal SEC/DIV adjusted

Trigger level set to 50%

Range adjusted
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AUTORANGE

These control changes turn off autorange.

Scope Mode Meter Mode

Change to Stop After Single Acquisi- | Change range (VOLTS/DIV)
tion Sequence

Change VOLTS/DIV
Change SEC/DIV
Change trigger type

Change trigger level

Change trigger coupling

Change trigger holdoff

Change display format fo XY

Change display style
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CURSOR

CURSOR

Press the CURSOR button to display the cursor menu. In scope
mode, cursors operate on the 2500-point record of the selected
waveform. In meter mode, they operate on the 250-point data
logger plot.

i
] ((Q)D
SCOPE CURSCR Cursor Fungtion Off
H Bars
V Bars
Paired
Time Units Seconds
1/seconds (Hz)
Degrees
Set 0° and 360° —
with V Bars
METER CURSOR Cursor Function Off
H Bars
V Bars
Paired

Key Points

Cursor Movement. Use the */— rocker fo move the active cursor. Press
the TOGGLE button to change which cursor is active.

Fine Cursor Movement. If you first press MAG, you can set a cursor to
any point in the 2500-point oscilloscope waveform,

Cursor Functions. H Bars measure voliage. V Bars measure time,
frequency, or degrees. Paired measures both voltage and time,
voltage and frequency, or voltage and degrees.
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CURSOR

Measuring Phase. Move the V Bar cursors to the 0 © and 360 ° points
and then press the Set 0° and 366° with V Bars button. Next, move
either cursor to the point you want to measure.

Horizontal Bar cursors

ABA2 s
@ 1.06 s

\

| AB32V
| A586 s
| @316V
§

!

|

Paired cursers

@ Readout. For V Bar cursors, the readout after the @ symbot
indicates the location of the active cursor relative to the trigger point.
For degrees measurements, the readout is relative to the 07 and 360°
points that you set. For H Bars or Paired cursors, it indicates the
location relative to zero volts.
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DISPLAY/HARMONICS

DISPLAY/HARMONICS

Press the DISPLAY button to choose how waveforms are presented
and to change the appearance of the display. In the THS720P
TekScope instrument, the DISPLAY button is also used to activate
harmonics functions. Refer to page 3-16 for a description of

harmonics.

Display Menu in Scope Mode

FMELHE 18 I
P (Boore) - - '
SCOPE DISPLAY Harmonics Oif —
(THS720P only)
Display Style Vectors —
Dots .
Vector Accumu- | Set accu-
late mulate time
Dot Accumulate
Display Contrast |- Set contrast
Graticule Full -
Grid
Cross Hair
Frame
Format YT
XY
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DISPLAY/HARMONICS

Key Points

Display Style. Choose one of the following waveform display styles:

Vectors tills the space between adjacent sampile points in
the display. Widely spaced points are filled using (s x)/x
interpolation.

Dots dispiays only the individual sampie points.

Vector Accumulate adds persistence to the vector display. Use
ihe "/~ rocker to set the accumulate time,

Dot Accumulate adds persistence to the dot display. Use the
/- rocker 1o set the accumulate time,

NOTE. Vector Accumulate and Dot Accumulate are display functions
only. When you change most control settings, the accumulated data
is cleared. Accumulated waveforms cannot be saved.

XY Format. Choose XY display format when you want to display
channel | in the horizontal axis and channel 2 in the vertical axis.
The controls operate as follows:

3-14

The channel 1 VOLTS/DIV and vertical POSITION controls now
set the horizontal scale and position,

The channel 2 VOLTS/DIV and vertical POSITION controls
continue to set vertical scale and position.

The SEC/DIV and horizontal POSITION controls affect the time
base and the portion of the waveform that is displayed.
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DISPLAY/HARMONICS

Tek Run: 25?’4[5!5 Average :
O . SOOI,

B AN 2 e e e | Tr 17T TT T

.

3'"’£ ’ "‘--»-\—-———-—-E‘._-mffﬁ

(T i %2 1T TR T S P TR

NOTE. The above XY-display example shows the I-V characteristic of
a switching power MOSFET. The current waveform, displayed in the
vertical axis, is measured using o Tektronix A6302 current probe and
AM303B current-probe amplifier.

The foliowing functions do not work in XY display format:
&  Ref or Math waveforms

u Cursors

#  Horizontal MAG

®  Autorange {resets display format to YT)
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DISPLAY/HARMONICS

Display Menu in Harmonics Mode (THS720P)

HREIMIEE B o
i i é;l) S = i
SCOPE DISPLAY Harmonics On —
Show All from Select
Odd from group of
Even from harmonics
Display Conirast | — Set contrast
THD Method THD-F s
THD-R
Probes Ch 1 Probe Set conver-
Ch 2 Probe sion factor
or probe
attenuation
Key Points

Instrument Settings, When you tarn on Harmonics, the TekScope
instrament is automaticaily configured as shown below, If you
change the settings, measurement accuracy is not guaranteed.

m The DMM, REF A, REF B, and cursors are turned off,

m ‘Fhe channel | probe type is set to Voltage. The channel 2 probe
type is set to Current. Math is set to Ch | x Ch 2.

¥ The channels are set to DC coupling, Invert off, asd 20 MHz
bandwidth limit.

®  The trigger 1s set to Edge, Ch | source, DC coupling, positive
slope, auto mode, and minimum holdoft.

m  The vertical, horizontal, and trigger settings are controlled by the
aatorange function.

& The acquisition mode is set to Average 16,
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DISPLAY/HARMONICS

THD Calculation. Choose THD Method to specify whether Total
Harmonic Distortion is calculated relative to the fundamental or {o
the RMS of the input signal.

Harmonics Display (THS720P)

Press CH 1 to display the voltage harmonics or press CH 2 to display
the current harmonics. The harmonics display, shown below, is
divided into five sections. The next three pages identify the content
of ¢ach section in detatl.

Status line
{Tel{ﬂun: 26kSss  Average RT3 salocted:
o ard Harmonie
th ) ‘
Harmonic THD-R = 6%  RMS =117.8 % aoas e
MEASUIOMENts | ard armenic i o n . Measurement
%S = 2.8% = H £ L -Pk
hRP::g = F.29 8 P;;?’(‘it!ﬂ - e ?334;6 kY readOLﬁ area
Graticule
area
md R T T e T e R AT
ﬁm Sy By ch2 200maA By M toms (b1 £ ¥
Math 100w

Waveform readout lines

Press MATH to display the power measurements. Refer to Power
Measurements on page 3-20 for more inlormation,
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DISPLAY/HARMONICS

3-18

Status Line. The status line across the top of the display contains
acquisition and trigger information similar to scope mode display.
Refer to page 3—47 for more information. The harmonics indicator
shows the currently selected harmonic. Press the T/~ rocker to
display power measurements for the next/previous harmonic.

Harmonic keasurements. The readout lines above the graticule contain
harmonic measurements for the waveform and the selected
harmosic.

Ch1

THD-R = B.1% RME =117.B V¥

ard Harmonic

wfiund = Z2.8% Freq = 180 Hz
hikME = 328 ¥ Phase= ~ 38°
Harmonic
Measurements Explanation
THD-F o7 THD-R Total harmonic distortion of the waveform as a
percentage of the fundamental (THD-F) or of the
AMS of the input signal {THD-R)
RMS RMS value of the input signal over one cycle
“%Fund Amplitude of the selected harmonic as a percent of
the fundamental
hAMS RMS value of the selected harmonic in volis or
amperes
Freg Freqency of the selected harmenic
Phase Phase of the selected harmonic relative to the phase
of the fundamental

Wessage Line. A message, such as “Low Amplitude,” is displayed in
the message line when the input signals do not meet the conditions
necessary o take accurate measurements. Correct the condition
before proceeding.
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DISPLAY/HARMONICS

Measurement Readouts. The area to the right of the graticule contains
measurement readouts similar to scope mode display. Refer to
page 3-51 for more information.

Waveform Readout Lines. The readout lines below the graticule contain
specific information about the waveform similar to scope mede
display. Refer to page 3-49 for more information.

Graticule Area, The graticule area contains a bargraph of the
harmonics. To display the harmonic content of the voltage
waveform, press CH . To display current harmonics, press CH 2,

I Y

Fundameantal Harmonics
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DISPLAY/HARMONICS

Power Mleasurements (THS720P)

When you press the MATH button, the TekScope instrument displays
instanianeous power measurements based on the voltage and current

waveforms. In the box, the instrument calculates power statistics that
accumulate from the beginning of the acquisition.

Math
W = 2623w PF = 0.56

VA = 47.07 va DPF= 0.89
VAR= 33.03 var 8 = 28°

Avarage Mlinsum S ERN T

W 2567w 26.16mw 26,26 w
VA 462va 4.713va 4733w
VAR 3839 4713 e 39.37 ven
vV 1179« 11727+ 1183w
A 392ma  39.94ms  400.5ma

Power

Measurements Explanation

W True power

VA Apparent power

VAR Reactive power

PF True power factor of the voltage and current
wavetorms

DPF Displacement power factor of the voltaga and current
waveforms

8 Phase difference between the voltage and current
waveforms

Refer to page A~Y for moere detail about the power measurements
and calculation methods.
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DISPLAY/HARMONICS

Display Menu in Meter Mode

. e
4 M
METER DISPLAY Line Style Thin —
Thick
Display Contrast | — Set contrast
Graticule Full s
Grid
Cross Hair
Frame
Key Points

Data Logger Line Style, For better visibility, choose Thick for a
three-pixel-high data logger plot. The default (Thin) is one pixel
high.
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HARD COPY

HARD COPY

You can print a hard copy of the dispiay if a printer is connected and

propesly configured. Press the HARD COPY button to start printing.

If you do not want menus to show, press CLEAR MENU before you

press HARD COPY. You cannot change instrument settings while the
hard copy is printing.

Connecting a Printer

Use the RS-232 cable to connect the printer to the RS-232 port on
the side of the TekScope instrument. The RS-232 accessory kit
includes an adapter for 9-pin R5-232 connectors.

W Refer to RS-232 Svstem on page 3-62 for information about
setting the TekScope instrument for RS-232 communication with
yOour printer.

®  Refer to the user manual for your printer for information about
seliing its baud rate and any other required parameters.

W Reter to Making the Connection on page 3-24 for information
about RS-232 cables and adapters.

TekScope instrument

: i § Printer

|
(=)
[ R = e e R R ) HS'23263b§€
| ccoosol "‘T ;
ig = [
\ =00 = 0
© = =
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HARD COPY

Setting Up to Print

Perform the following steps to choose the printer and page layout:

SCOPE or UTILITY System Hard Copy
METER Layoul Landscape
Portrait
Format three pages of
formats
Select Page -
OK Select Format | —

The following printer and fite formats are supported:

THS710A, THS720A, THS730A & THS720P User Manual

BMP (Microsoft Windows file format)

Deskjet (high resolution printer format)

DPU 411/11, HC 411 (thermal printer formag)

DPU 412 (thermal printer format)

EPS Image {ercapsulated postscript image file format)
Epson {9-pin and 24-pin dot matrix printer format)
Interfeaf .img {image object file format}

Laserjet (faser printer format)

PCX (PC Paintbrush monochrome image {ile format)
Thinkjet {inkjet printer format)

TIFF (tag image file format)
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HARD COPY

Making the Connhection

Use the table below to help you connect the TekScope instrument to
your PC or serial printer. You must use an RS-232 cabile for each
device type. Adapters not supplied with the TekScope instrument are
commonty available at computer supply dealers.

RJ-45 to 8-pin ; RJ-45 to 25-pin | 9-pin male to 25-pin female to

female nult I male adapter?! 25-pin male female gender
modem adapter adapter? adapterd
{standard)

HC 411 or DPU 41141 printer .

Thinkiet printer with 24542G cable and .
8-pin male gender adapter

Most other serial printers L] .

Sun workstations * »

PC/AT or laptop with 9-pin male ®

connector

PC with 25-pin male connector ° . ]

t Tektronix part number 103-0334-XX (supplied with HC 411)
2 Radio Shack part number 26-1388 or equivalent
3 Radio Shack part number 26-1495 or equivalent
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HARD COPY

Troubleshooting RS-232 Problems

If the TekScope instrument and the personal computer or printer
have trouble communicating, use the following steps to correct the
problem:

s Verify that you are using the correct RS-232 cable and adapters.
Determine whether your configuration requires a null-modem
connection {where transmit/receive and control lines are
switched) or a straight-through RS-232 connection.

®  Verify that the RS-232 cable and adapters are firmly connected to
both the TekScope instrument and the correct port on your
personal computer or printer. Verify that your printer or the
program on the personal computer is using the correct port. Try
your program or printer again.

#  Verify that the TekScope instrument settings match the settings
used by your printer or the program on your personal computer.
Start by choosing Set RS-232 Parameters to Defaalts (in the
RS-232 System of the Utility menu}. Then, change only those
menu items that you know need to be changed, such as the baud
rate. Try your printer or computer program again,
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HOLD

Press the HOLD (RUN/STOP) batton to stop and start data
acquisition. Because scope mode and meter mode have independent
acquisition states, the HOLD button operates independently for these
two modes.

@ Hold Function in Scope Mode

In scope mode, the fanction of the HOLD button depends on the
Stop After selection in the acquire menu,

Acquire Menu Setting Functions of HOLD Bution
Stop After HOLD Button Only First press stops waveform acquisi-
tion.

Second press restarts waveform

acquisition.
Stop After Single Acguisition Any press stars a new acquisition
Sequence sequence. The acquisition sequence

stops automatically.

Hold Function in Meter Mode

In meter mode, pressing the HOLD button once freezes the meter
reading, the measurement statistics (MIN, MAX, and AYQG), and the
dara logger display.

A second press of the HOLD button resets and restarts the data
logger display and measurement statistics, and then restarts the
meter readings.
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HORIZONTAL Controls

HORIZONTAL Controls

You can use the horizontal controls to change the time base,
horizontal position, and herizontal magnification of waveforms,

W HORIZONTAL

BOSITION

SEC/DIV

Horizontal Operations in Scope Mode

& [ s (7
PILIR L ] TR O
SCOPE HORIZCN- | Time Base Main v
TAL MENU Delayed Runs | Set delay time
After Main
Trigger Position | Sef to 10% .
Set to 50%
Set to 90%
% Pretrigger Set %
Display ‘T"at | On —
Trig Pt Oft
Set Delay With | —
Cursor V Bars
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HORIZONTAL Controls

Key Points

SEC/DIV Rocker. If waveform acquisition is stopped (using the HOLD
button), changes you make to the time base have no effect uneil you
restart acquisiion.

Roll Mode Display. To obtain a rolling display similar to a strip-chart
recorder, select Auto trigger mede and set SEC/DIV to 500 ms/div or
slower.

POSITION Rocker. You can position each of the two reference
waveforms (Ref A and Ref B} independently of the three live
waveforms (Ch [, Ch 2, and Math). Or you can set the horizental
position of alt waveforms track each other. Refer to Ref A or Ref B
Vertical Menu on page 3~69 for information about this capability,

MAG Button. To switch between the normal and magnified displays,

press the MAG button.

8 Normal display compresses the 2500-point waveform by a factor
of ten to form 250 horizontal points in the display.

®  Magnified display expands the horizontal scale by a factor of ten
and displays one wavelorm point per pixel.

B Use the POSITION rocker to choose the section of the waveform
to magnify. The horizontal-position indicator shows you the
location of the magnified segment in the full waveforn: record.

j j | A g
MAG off Ll e MAG on

'--...__._.
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HORIZONTAL Controls

Readout. The waveform readout shows the horizontal scale factor
helow the graticule. Page 3-46 shows the location of this readout,

Time Base. Choose the Main or Delayed time base. The delayed time
base runs at the preset delay time after the trigger event for the main
time base. Use the */- rocker to set the delay time directly.

Delayed

|<——— waveform record —>|

Main trigger e .
point b ]

Main trigger
source !

Delay time

Set Delay with Cursor V Bars. Piace the V Bar cursors around an area of
interest after the trigger point. Press Set Delay with Cursor V Bars to
set the delayed time base and delay time to view the area between

the cursors in detail.

Trigger Position. Choose the amount of pretrigger:

a Setto 0% places the trigger point near the beginning of the
waveform record

o Set to 50% places the trigger point at the center of the waveform
record

| Setto 90% places the trigger point near the end of the waveform
record

®  You can also set any amount of pretrigger (0% to 100%) with
the */—rocker

Display ‘T’ at Trig Pt. The trigger point on the waveform is marked
with the T symbot. The T symbol can be turned on or oft.
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HORIZONTAL Controls

3-30

Horizontal Operations in Meter Mode

METER HORIZONTAL | — —
MENU
Key Points

SEC/BIV Rocker. To adjust the scroll speed of the data logger plot, use
the SEC/DIV rocker. If you change the scroll speed, data in the
logger display is erased.

Other Controls. The POSITION rocker and MAG button have no
effect in meter mode.
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MEAS

MEAS

You can use the MEAS button to access the avtomatic measurement
capability of the TekScope instrument. In scope mode, the
instrument measures the 2500-point, selected waveform. In meter
mode, the measurements take the form of statistics, which are
calculated from successive meter readings.

Measurements in Scope Mode

oaeLE | Y
MR -
SCOPE MEAS Select six pages of e
Meastmnt measurements
Select Page —
Remaove Measrmnt Choose
Measrmnt measurement
All Measminis | —
High-Low Histogram
Setup Min-Max
OK Select —
Measrmnt
OK Remove
Measrmnt
Key Points

Choosing Measurements. You can perform up to four automatic

measurements on the selected waveform and display them along
the right side of the graticule. The table beginning on page 3-33
describes the scope-mode measurements in detail,

Power Measurements {THS720P}. Refer to page 3-20 for information

about power measurements.
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MEAS

3-32

........................

D et +width
D4R 51,2505

3 i1 Rise
5.28ns

3 w1 Ampl
B1Gmy

SR S ©b T ] e Freq
\___\_j : Tt TS aMHE
af o D

ﬁﬁit 200my B EomT Tons ERt 7 12y

High-Low Setup. The TekScope instrument determines the 109%, 50%,
or 90% levels of the selected waveform and then uses them {0
calculate the measurements. You can choose the method used to
determine these levels:

®  Histogram sets the values statistically; it finds the most common
value either above or below the midpoint (depending on whether
it is defining the high or low reference level). Since this
statistical approach ignores short-term aberrations (overshoot,
ringing, noise), histogram is the best method for measuring
digital waveforms and pulses.

®m Min-max uses the highest and fowest values of the waveform
record. This method is best for measuring waveforms that have
no farge, flat portions at a common value, such as sine waves and
triangle waves.
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Scope-Mode Measurement Definitions

Name Definition

il Ampl Measured ovar the entire waveform.

Amplitude = High (100%) - Low {0%)

i BrstW The duration of a burst. Measured over the entire waveform.
a4 CMean The arithmetic mean over the first cycie in the waveform,
o ¢RMS The true Root Mean Square voltage over the first cycle in

the waveform.

- Fali Time that the falling edgs of the first pulse in the waveform
takes to fali from 90% to 10% of its amplitude.

F 1 Freq Reciprocal of the pericd of the first cycle in the wavetorm.
Measured in Herz (Hz).

T High The value used as 100%. Calculated using either the
~ min/max or the histogram method. Measured over the entire

waveform.

nr Low The value used as 0%. Calculated using sither the min/max

R or the histogram method. Measured over the entire
waveform.

IU ilax The maximum amplitude. The most positive peak voliage
measurad over the entire waveform.

A Mean The arithmetic mean over the entire waveform.

Mr Min The minimum ampétude. The most negative peak voitage

measured over the entire waveform.
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Scope-Mode Measurement Definitions (Cont.)

Name Definition
1 7 -Duty Measurement of the first cycle in the wavefom.
. Negative Width o
Negative Duty Cyele = e~ 100%
o -Over Measured over the entire waveform.
ZIZ'.’&LE? ;
; _ Low-Min o
Negative Overshoot = Ampitude X 100%
. ~Width Measurement of the first negative pulse in the waveform.
[ The time between the 50% amplitude poinis.
) nj“‘ Pk-Pk Measured over the entire waveform.
Amplitude = Max - Min
J 14 Period Time it takes for the first complete signal cycle to complets
in the waveform. Measured in seconds.
J1 7 +Duty Measurement of the first cycle in the waveform,
e _ Positive Widih "
Positive Duty Cyele = Pariod X 100%
== +0ver Measured over the entire waveform.
Positive Overshoof = M % 100%
Amplitude
L +Width Measurement of the first positive pulse in the waveform.
The time between the 50% amplitude points.
~ Rise Time that the leading edge of the first pulse in the waveform
- takes to rise from 10% fo 90% of its amglitude.
vy RMS The true Root Mean Square voltage over the entire

waveform.
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Measurements in Meter Mode

TOGGLE -+
AlED O
METER MEAS Selact Statistic | Max —
for DMM Avg
Min
Rel A
Max - Min
Seiect Page —
Remove Stafistic Choose statistic
Statistic Al Statistics | —
Beep New Cn
Max-Min Off
OK Ssfect _
Statistic
OK Remove
Statistic
Key Points

Data Included in Statistics. The statistics are calculated over all meter
readings since the last reset. The statistics can represent data that is
no longer displayed in the data logger plot,

Readout. The statistic readouts appear in the upper-right corner of the

display. See page 3-37 for the location.
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Choosing Statistics. Choose up to three from the following statistics.

Statistic Definition

Max The maximum value of ali meter readings since the last reset.

Avg The arithmetic average of all meter readings since the last
reset.

Min The minimum valte of alt meter readings since the iast reset,

AD The baseline value used in the Reld calculation, This value is
updated only when the RelA function is tumed on or off.

Max-Min The difference between the maximum and minimum meter
readings since the last reset,

Reset Conditions. The calculated statistics are reset to zero if you
make any of the following control changes:

®  Turn off the HOLD function

®  Change the measurement function {from VAC to VDC, for
example)

®m  Change the probe scale factor
®m  Change the RelA value
W Change the data logger scrol speed

Beep New Max/Min. You can turn on a beep that sounds any time the
TekScope instrument updates the Max or Min statistic.
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METER Mode

METER Mode

Press the METER button to enter meter mode. The meter reading
and statistics update about three times per second.

]
MR
e | & AN

METER METER VAC -
VDC -
0 —

) -
{continuity)

et

(diode)

The meter-mode display, shown below, is divided inte three sections.
The next two pages identify the content of each section in detail.

Status line
[ Tek K Samplo

Measurement
readout areas

. : : : ; ; . -4
4 min Bs  ZeemOTT

Graticule area
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METER Mode

Status Line

The status line across the top of the display contains acquisition
information. The overrange indicator warns when an overvoltage is
applied to the input.

Acquisition readout Overrange indicator
A \ A S

p
Tek Run Fk Detect BITTEFTTT

The table below shows examples of the acquisition readout,

Acquisition
Readout Explanation
L Acguisition running with auterange function on (AUTO
RANGE} or off {Run}, or acquisition is stopped (Hold)
Run
Hold|
; o Saved data is recalled for dispiay (from location 7)
while acquisition runs in the background
Samp o Acguisition mode for data logger
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METER Mode

Graticule Area

The graticule area contains the data logger plot, the bar graph, their
scale markers, and the zoom factor readout.

Dala logger plot
A,

Upper vertical
f N e ; ,,/ range marker
Bar graph
Reference :
tevel

Lower vertical
range marker

\

-4v
Zoowm OFf

-~
=<
W

, Zoom factor
Horzontal scale markers

Measurement Readout Area

‘The area above and o the right of the graticule contains the current
meter reading, statistic readouts, and cursor readouts.

Current meter reading

;! 8 3 ¥ Max

! . = 3.1 )
2927 Gl
. V-0.5680

o O day
o h
3 min
20 s Cursor
o 0 ¢ay | 7eadouls
o he
1 mm
40 §
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METER Mode

Data Logger Display

The data logger records meter measurements over a period of time,
creating a plot simikar to a strip-chart recorder, You can set the time
span of the plot from four minutes to eight days.

The data logger plot scrolls to the left. The nost recent data is
always at the right end of the graticule. The oldest data disappears
off the left side of the graticule and is erased.

: e |

Data logger scrolls o the left

Reset. The TekScope instrument erases the waveform in the data
logger plot if you make any of the following control changes:

m  Turn off the HOLD function

a  Change the measarement function (from VAC to VDC, for
exampie)

B Change the probe scale factor
®  Change the RelA value

®  Change the data logger scroll speed
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METER Mode

Zero Level, If you select the VDC meter function, the zero level is
located at the horizontal centerline of the graticule; for all other
meter functions, the zero level is the bottom of the graticule. Use the
vertical POSITION rocker to move the zero level.

Reference Level. If the RelA function is turned on, the RelA baseline
value is marked along the left side of the graticule.

VOLTS/DIV Rocker. Use the VOLTS/DIV rocker to set the meter range
and control the vertical scale of the data logger plot. If you change
the vertical scale while the data togger is ranning. you will cause a
vertical discontinuity; old data is not rescaled to match the current
setting. However, if you change the vertical scale while the HOLD
funckon is active, the entire waveform is scaled to match the current
setring.

SEC/DIV Rocker. Use the SEC/DIV rocker to controt the scroll speed
of the data logger plot. When you change the scroll speed, existing
data in the data logger plot is erased.

Zoom. You can vertically enlarge the data logger plot around the
center of the screen for the VDC function, and around the bottom of
the screen for other functions. The zoom feature allows you to see
the full vertical resolution of the meter.

Use the vertical POSITION rocker to move the plot before choosing
Zoom. Then, choose Zoom in the Vertical Menu to set the zoom
factor (refer to page 3-70). If you change the range or function, the
plot position and size are reset to their defauit values.
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METER Mode

Bar Graph

The rapid vpdate rate of the bar graph simulates an analog meter
movement. The bar graph is displayed just to the right of the data
togger display and uses the vertical axis of the data logger display as
its scale. The bar graph extends from zero (or the RelA baseline
value) to the current meter measurement. [t tracks the meter
measurement rate and updates about ten times per second,

In addition, the bar graph contains two hollow segments that
represent the current values of the Min and Max statistics.

e TS Max statistic

Current meter reading

- Reference level

jrmme—— Min statistic

Eor More Information

Many of the other sections in this chapter contain additional
information about meter-mode menus and operation. Please refer to
those sections, which are arranged alphabetically by button name.
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SAVE/RECALL

SAVE/RECALL

Press the SAVE/RECALL button to save or recali any of the

following:

M Sctups

W Oscillscope waveforms

% DMM Data

Save/Recall Menu in Scope Mode

SCOPE SAVE/ Save Currert | To Setup Choose sefup
RECALL Setup location

Recall Saved
Setup

Hecall Factory
Setup

Recall Setug

Chooss setup
location

Save selected
wim

To Waveform

Choose wave-
form location

Recall Saved
Waveform

Load REFA
From Wirm

Load BEFB
From Whm

0K Save Setup

OK Recall
Setup

OK Recall
Factory

OK Save
Wavaform

OK Recalll
Wavaform
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SAVE/RECALL

Key Points

Saving and Recalling Setups. Whether you save a setup in scope mode
or meter mode, the TekScope instrument stores its complete setup in
nonvolatile memory. When you recall the setup, you will be in the
mode from which the setup was saved.

Recalling the Factory Setup. You can recall the Factory Setup to
inittalize the TekScope instrument to a known setup. Appendix B
describes the Factory Setup in detail,

Saving a Waveform. Push the CH I, CH 2, or MATH button to choose
the waveform to save. Waveform position and scale factors are saved
with each waveform,

Recalling a Waveform. Recall a saved waveform into either Ref A or
Ref B for display. When you recall a saved waveform, the recalled
waveform overwriles the previous Ref A or Ref B waveform.

Saving and Displaying a Waveform in One Step. Using a vertical menu,
you can save a waveform and keep it for display at the same time.
Reter to Ref A or Ref B Vertical Menu on page 3-69 for information
about this capability.

Saving Harmonics Data {THS720P). If you save the channel | or
channel 2 waveform while the harmonics display is on, the harmonic
measurements and bargraphs are also saved. When you recall the
waveform, turn the harmonics display on to see the harmonics
measurements and bargraphs.

Saving Power Measurement Data (THS720P), If you save the MATH
wavetorm while the harmonics display is on, the power measure-
ments are also saved. When you recall the waveform, turn the
harmonics display on to see the power measurements.
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SAVE/RECALL

Save/Recall Menu in Meter Mode

5{“;'"‘} .METEF! TOGGLE +
[ - A .
Hia u
METER SAVE/ Save Currert | To Setup Choose setup
RECALL | Selup focation
Recall Saved | Recall Factory | —
Setup Setup
Recall Setup Choose setup
location
Save DMM To Data Choose DMM
Data data focation
Recall DMM Recal Data
Data
Ciear Data
From Screen
0K Save Setup | — -
OK Recal!
Setup
OK Racall
Factory
0K Save Data
OK Recalt Data
OK Clear Data
Key Points

Saving and Recalling Setups, Whether you save a setup in scope mode
or meter mode, the TekScope instrument stores its complete setup in

nonvolatile memory.

Saving DRMM Data. Saving DMM data saves the meter mode, meter
range, current DMM reading, statistics, and data logger plot,
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SCOPE Mode

SCOPE Mode

." Press the SCOPE button to enter scope mode. I already in scope
mode, pressing this button has no effect,

The scope-mode display, shown below, s divided into four sections.
The next five pages identify the content of each section in detatl,

Siatus line
[Ttakmm: seomEss Sample SRR B0 0.0G0 vc ]

5 +Width

201,808
Graticule 1 Pk Pk Measurement
area BEOMY | readout area

[mﬂ 2Dy <h2 1v s5ous Cht ./ d60mv ]

Waveform readout lines
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SCOPE Mode

Status Line

The status line across the top of the display contains acquisition and
trigger information.

Acguisition readout Trigger status Additional items
e A ™ (“'A“\ e A N
Tek Rur: S0OMSss sample HATWL 55 ~3.293 vid

The table betow shows acguisition readout examples that are
displayed when acquisition is running, When you press HOLD to
stop acquisition, the readout shows the number of waveforms
acquired since acquisition was last stopped.

Acquisition
Readout Explanation
HANBE Acguisition running with autorange function on (AUTO
RANGE) or off {Run;}
Run:
25MS IS Current sample rate
Pk Detect Acquisition mode

The table befow shows the meaning of the trigger status indicators.

Trigger Status Explanation
AT Free-running in Auto trigger mode
Trig 7 Waiting for trigger in Normal trigger mode
PETEI]] Acquiring new pre-trigger dala
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SCOPE Mode

The table below shows examples of additional items that are
sometimes displayed in the status line.

Additional ltems Exptanation

& -3.253 vec | DMM icon and current DMBM reading

T\ Delay: Parameter and its current value (only when the
t’-“_ 1.014ps /- rocker is assigned o a parameter)
' . Indicates that the DMM input is being used for
Ext Trig external trigger.
Graticule Area

The graticule area contains waveforms and position indicators.

Horizontal position indicator

At
: ‘] E

Unselected
waveform

Trigger

position
indicators

*—w Trigger
_ level

Selected indicator

clecte
waveform S v J

Fuli graticule
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SCOPE Mode

Waveform Readout Lines

The readout lines below the graticule contain specific information
about displayed waveforms. The top line displays vertical readout
for channel 1 and channel 2. The bottom line displays readout for
Ref A, Ref B, or Math, whichever waveform was selected last,

Vertical readouts
A

I N
Chid2oomv 5 [HE 1 ¥ocBy M 10088 Chl s F24my
Math LY

The table below shows examples of the vertical readoui symbols.

Vertical Readout
Symbols Expianation
[Cha] Selected waveform
Chi Unselected waveform
i Inverted channel
& GND coupling
oy AC coupling
Byl Bandwidth limit on
B8 Reference waveform Ref B recalied from waveform
storage location eight
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SCOPE Mode

The waveform readout lines also show time base and trigger

information.
Main or
delayed Trigger
fime hase information
Ch1 Somy che  toomy M 100ns Chis  ~148my
=3 1otmY  Sms
H/_J
Reference waveform
time base

The table below shows examples of time base information.

Time Base
Information Explanation
X Main time base
) Delayed fime base

The table below shows examples of the trigger information.

Trigger Information | Explanation
Chi Triggsr source
bt Edge trigger siope
— 4 Emy Trigger ievel
I Puise trigger polarity
> Puise trigger condition
990ns Puise trigger width
Evon Field Video trigger condition

Line: 148

3-560
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Measurement Readout Area

The area to the right of the graticule contains cursor and measure-
ment readouts, I a measurement qualifier appears with a measure-
ment result, the signal may be insefficient to take an accurate
measurement.

& 4 0mY
& 314405 Cursor readouts
& 5644my

w1 ampl
&16my

W2 Frog Measuremeant readouts

189.6 1MHzZ
Low sigaal

amp litude J-ww Measurement qualifier

For More Information

Many of the other sections in this chapter contain additional
information about scope-mode menus and operation. Please refer (o
those sections, which are arranged alphabetically by button name.
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TRIGGER Controls

TRIGGER Controls

Triggering is an oscilloscope-only function; the trigger controls,
shown beiow, have no effect in meter mode,

I TRIGGER ™8

TRIGGER
LEVEL

Fal

&
SET LEVEL
TO 50%

O

The trigger types are the following:

B Edge triggers on the rising or failing edge of the input signal (sce
page 3—34).

®  Pulse triggers on specific events that you can qualify by time {sec
page 3-56),

M Video triggers on a specific line in the odd or even field, or on all
the lines of an NTSC, PAL, or SECAM standard video signal (see
page 3-58).

®  Motor triggers (THS720P) on bipolar, motordrive wavelorms (see
page 3-39).

Use the leftmost button in the rigger menu to choose the trigger
type. The remaining items in the trigger menu depend on the trigger
type you choose.
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TRIGGER Controls

Edge or Motor Pulse Video
8 | ChooseChi,Ch2, | 8| ChooseChiorCh2 | 8 | ChooseChiorCh 2
3 | or Extemal {Edge F 3
o oonly) & 3]
i Me’j—\\m -1l
g oe e g Positive ! § (led ?;;elcid
5 5 g {Intertaced)
5 o2 o .
< | HF "o 2| Megatve'! - - |} | EvenField?3
S 1 Rejact ' & — {Interlacad)
- o
a. .
g LF gﬁ,‘%&gﬂ,}ﬁw Any Field 8
g | Raiect ‘ {Non-interlaced)
]
] .
Noise Rej (DC Low 1 o Lines
Sensitivity) Set puise width with 3 Choose fine with
- rocker 1 rocker
§- Positive A 2 %22?} Wigh - H- 2 | 15kHzi0 20 kHz
7 - z =
. & orea 8
Negatve % 8 Tézi ?!\i'i g T || idizio25kHz
=
Equal To il 25kHz 10 35 kHz
Widih 2 '
Not Equai . 35 kHz o 50kHz
ToWigth2 = "
50 kHz to 85 kHz
2 Set tolerance
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TRIGGER Controls

Edge Frigger

Use BEdge triggering to trigger on the rising or falling edge of the
input signal at the trigger threshold.

) (weten) rosaLe [+
j - -
1) (oore) )
SCOPE TRIGGER | Trigger Type Edge e
MENU ;
Trigger Source § Chi
Ch2
Ext. [DMM]
Trigger oe
Coupling HF Reject
(Ch1 orCh2 | LF Rsject
sourcs only) Noise Reject
Trigger Slope |/ (rising edge)
\ (falling edge)
Mode & Holdoff | Auto Set holdoff
Normal
Key Points

Normal and Aufo Mode, Use Normal trigger mode when vou want the
oscilioscope to trigger only on a valid trigger. Use Auto trigger mode
when you want the acquisition to free-run in the absence of a valid
trigger event. Also, choose Auto when you want an untriggered,
rolling waveform at 500 ms/div or slower time base settings.

External Trigger. Use external trigger to trigger on a signal connected
to the DMM inputs. External trigger coupling is always DC. You can
choose either a 0.2 V or a2 V trigger level.
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TRIGGER Controls

Holdoff, You can use holdoff to help stabilize the display of complex
waveforms. After you press the Mode & Holdoff menu bution, use
the ¥/ rocker to set the holdoff time from 500 ns to 10 5.

Holdoff begins when the TekScope instrument recognizes a trigger
event and disables the trigger system until acquisition is complete.
The trigger system remains disabled during the holdoff time that
follows each acquisition.

Acquisition Acquisition
interval intervai

) e

i

Trigger level - Fnlzinl | (q—, n
O Indicates I_IU U
trigger painis .

Holdoft Holdoff Holdoff

Triggers are not recognized during holdoff fime.

NOTE. For best results, choose Normal trigger mode when using long
holdoff settings (10 ms or greater).
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TRIGGER Controis

Putse Trigger

Use Pulse triggering to isolate and display specific events that you
can qualify by time.

- H m‘”“ . |
.t é e {%]
SCOPE TRIGGER | Trigger Type Pulse —
MENU Trigger Source | Cht
Ch2
Polarity & Positive Set widih
Width Negative
Trigger When | Less Than —
Wicth
Greater Than
Width
Equal To Width | Saf+%
Not Equal To
Width
Mods & Heldoff | Aute e
Mormat
Key Points

Trigger Conditions. You can trigger on the following conditions:

B Less Than Width triggers on a pulse width that is less than the
time threshold.

®  CGreater Than Width triggers on a pulse width that is greater than
the time threshold,
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TRIGGER Controls

W Fgual To Width triggers on a pulse that matches the set pulse
width within a given tolerance. Use the */— rocker fo set the
tolerance in percent. For example, if the pulse width is setto | us
and the tolerance is set to £20%, triggering occurs only on pulse
widths in the range from 800 ns to 1.2 us.

m Not Equal To Width triggers on a pulse that does not match the
set pulse width and tolerance. Use the */— rocker to set the

tolerance.

Trigger Location. The T symbol shows where triggering occurs for the

four trigger conditions.

Triggers when less than
width setting
e

T

Triggers when equal
to width setting

il

Tolerance setting

Triggers when grealer
than width sefting

)

!

\
\
| T

Triggers when not equal
to width setting

)

|

|
\

|

T T

LS——
Tolerance setting
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TRIGGER Controls

3-58

Video Trigger 7

Choose video triggering to trigger on a specific line in the odd or
even field, or on all the lines of an NTSC, PAL, or SECAM standard
video signal. Also, you can trigger on nonstandard video signals with
scan rates ap 1o 65 kHz,

GY\ TOGELE +
— =
e .
SCOPE TRIGGER | Trigger Type Video -
MENU Trigger Source | Chi
_ Ch2
Trigger On Odd Field Sat line number
Even Figld
Any Fieid
Lines -
Scan Rate — Set scan rale
Mode & Holdoff | Auto Set holdoff
Normal
Key Points

Sync Pulses, When you choose Video, the trigger always occurs on
negative-going sync pulses. If your video signat has positive-going
sync pulses, invert the signal using the vertical menu. Refer to
VERTICAL Controls on page 3-66 for information about inverting
a signal.
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TRIGGER Controls

Motor Trigger (THS720P)

Choose motor triggering to trigger on the rising or falling edge of a
bipolar, motor drive waveform.

B
&3 ((J:_/L\ p
SCOPE TRIGGER | Trigger Type Motor —
MENU ,
Trigger Source | Ch1
Ch2
Trigger Ce
Coupling AC
Trigger Sicpe |/ {rising edge;
'\ ffalling edge)
Mode & Holdeff | Auto Set holdoff
Normal
Key Points

Trigger Level. You can set the trigger level from 0.} to 5 divisions for
positive slope, and frem ~. 1 to -5 divisions for negative slope. I
you change the slope, the trigger level astomatically changes sign.
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UTILITY

UTILITY

The following are examples of what you can do with each of the six
branches in the Utility menu:

3-60

Use Config to display the firmware version.

Use Hard Copy to set up hard copy parameters. Refer to HARD
COPY on page 3-22 for information about setting up and printing
a hard copy.

Use RS5-232 1o set up for remote communication,
Use Misc to set the standby or backlight timeout.
Use Cal to compensate the signal path.

Use Diag to run internal diagnostic roatines.

Press the UTILITY button to display the utility menu. You can
access the same utility menu from scope mode or meter mode. Then,
use the left-most button in the utility menu Lo choose the branch. The
refmaining Hems in the utility menu may change depending on the
branch you choose.
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UTILITY

Config System
o) (-
SCOPE or UTIITY System Config
WETER Tek Secure Erase —
Memory
Varsion
OK Erase
Setup/Date
Key Points

Tek Secure. If vou have acauived confidential data, you may want to

execute Tek Secure before you return the TekScope instrument to

general use. Executing Tek Secure accomplishes the following tasks:

®  Replaces all waveforms (oscilloscope and data fogger) in all

reference memories with zero sample values

®  Replaces the current front-panel setup and all stored setups with

the factory setup

m  Calculates the checksams of all waveform memory and setup

memory locations to verify successful completion of waveform

and setup erasure

#  Displays a confirmation or warning message if the checksum

calculation is successful or unsuccessful
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UTILITY

362

RS-232 System
Tj METER et I TOGGLE +
i ]
SCOPE or | UTILITY System Rs-23z2 .
METER Baud Rate e Choose rate
Flagging Hard Flagging | Cn
Soit Flagging o
Misc EOL CR
LF
CHILF
LF/CR
Parity None
Even
Cdd
Stop Bits 1
2
Delay Set delay
Set RS232 - —
Parameters {0
Defaults
Key Points

R$-232 Troubleshooting. If you are having RS8-232 communication

difficulties, try the following remedies:

B Verify that the RS-232 cable is connected to the correct port on

your computer or hard copy device.

B Reset the RS-232 parameters to defaults and then set the baud
rate to match the computer or hard copy device. The default
settings {except baud rate) are standard on most computers and

hard copy devices.
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Misc System
D@ & | = | 90
SCOPE or | UTILITY System Misc —
METER Power Off — Set time
Time-Out
Backlight Tims- | — Set time
Cut
Key Points

Power Off Time-Qut. Use this feature to automatically turn off the
TekScope instrument if it is not being used. Use the */- rocker to
set the power off time-out delay from one minute to 15 minutes or
to s (time-out off).

Power off time-out operates only when you use battery power.
Backlight Time-Out. Pregs this button to adjust the backlight time-out
delay. This feature automatically turns the backlight off after a
period of time if left unattended. Use the */- rocker to set the

backlight time-out defay from one minute to 15 minutes of to so
{time-out off).

Backlight time-out operates only when you use battery power.
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UTILITY

3-64

Cal System
- @
un -
SCOPE or UTILITY System Cal
METER Signal Paih —
Factory Scope
Eactory DMM
OK Compensate
Signal Path
OK Factory Cal
Scope
OK Factory Cal
DMM
Key Points

Signal Path Compensation. Signal path compensation optimizes the
oscilloscope accuracy for the current ambient temperature. For
maximum accuracy, recompensate the signat path if the ambient
temperature changes by 5° C or more.

To compensate the signal path, disconnect any probes or cables from
the channel 1 and channel 2 input BNC connectors. Then, press the
Signal Path and OK Compensate Signal Path buttons to confirm
that you are ready to proceed. This procedure takes about one minute
to complete.

Factory Scope and Factory DMM. Service personnel use these functions
to calibrate the oscillscope and DMM internal voltage references,
Reter to your Tekironix field office or representative for assistance
with these processes.
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UTILITY

Diag System

FIRIPSN
R TENR

FEE U
SCOPEor  UTILITY System .
METER
Execuie o
Loop Once
Always
Untif Fail
Error Log _
OK Run Test
OK Display Log
Key Points

Starting Diagnostics. To execute the built-in diagnostic routines,
disconnect all cables, probes, or leads from the osciifoscope and
DMM inputs, and then press the OK Run Test button.

Stopping Diagnostics. Choose how you want the diagnostic routines to

execute:

#  [.oop Once runs all diagnostic routines one time and then stops,

®  [oop Always runs the diagnostic routines continuously. Press
HOLD and then CLEAR MENU to resume normal operation.

®  [oop Untl Fail runs the diagnostic roatines until the TekScope
instrument fails a test or until you ¢ycle the power.

Error Log. The error log contains summary data gathered over the life
of the TekScope instrument and descriptions of the last 100 errors
encountered. The last error in the list is the most recent. Press the
*i-rocker to display subsequent pages of the error log.
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VERTICAL Controls

VERTICAL Controls

You can use the vertical controls 1o display waveforms, adjust
vertical scale and position, and set input parameters. In the THS720P
TekScope instrumenat, the vertical controls are also used to display
waveform harmonics. Refer to page 3-16 for a description of
harmonics.

“\VER?ICAL I—

N ED)

VOLTS/DIV

POSITION

WAVEFQRM

Vertical Operations in Scope Mode

All vertical operations affect the selected waveform. Press the CH i,
CH 2, MATH, REF A, or REF B button to select that waveform.

In harmonics mode (THS720P), the CH 1, CH 2, and MATH buttons
dispiay harmonics of voltage, current, and power waveforms.

To remove a waveform from the display, select the waveform: and
then press the WAVEFORM OFF button.

Press the MENU button to display the vertical menu. The contents of
the vertical menu depend on which waveform is selected.
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VERTICAL Controls

Channel 1 or Channel 2 Vertical Menu

The vertical menu contains the following items when channel 1 or

channel 2 s the selected waveform.

@ -W :‘fbm_:';m:’ CFiRirarl TOGGLE +
& \g@ i . -
SCOPE VERTICAL | Coupling GC —
MENU AC
GND
lnvert Invert Cff
Invert On
Bandwidth Full Bandwidth
20 MHz
Position —
Probe Type Curent Probe | Set conversion
factor
Voltage Probe | Setf probe
attenuation
Key Poinis

GND Coupling. Use GND coupling to display a zero-volt waveform.
When you use GND coupling, the input BNC connector is
disconnected from internal circuits. Internally, the channel input and
its reference are connected to create a zero-volt reference level.

VOLTS/DIV Rocker. Use the VOLTS/DIV rocker to change the vertical
sensitivity when acquisition is running. When acquisition is stopped,
the racker scales the waveform vertically.
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VERTICAL Controls

Math Vertical Menu

The vertical menu contains the following items when Math is the
selected waveform.

& AL T ogme [+
=] iR .
A (-} s -

SCOPE VERTICAL | Math Operation | Ch1 + Ch2 —
MENU Ch1-Ch2
Ch2 - Ch1
Cht x Ch2

Key Points

Math Waveform Units. The waveform math function recognizes the
following combinations of units,

Channel 1 Channel 2 Math Resulting
Unit Unit Operation Math Unit
M v +0r- v

A A +0r - A

v v % vV

A A X AA

v A ® )

A N P W

VOLTS/DIV Rocker. Use the VOLTS/DIV rocker to scale the wave-
form verticaily. The racker does not affect channel | or channel 2
Sensitivity.
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VERTICAL Controls

Ref A or Ref B Vertical Menu

The vertical menu contains the following items when Ref A or Ref B
is the selected waveform.

i @_@ e
SCCOPE VERTICAL | Save Ch1 To Waveform | Choose wave-
MENU Save Chz form location
Save MATH
Horizontal Lock —
Pasition Ind
OK Save -
Waveform
Key Points

Saving and Displaying a Waveform in One Step. You can copy a live
waveform from one of the save sources shown above (Ch 1, Ch 2, or
Math) into Ref A or Ref B for display and also into the nonvolatile
storage location you choose with the */—rocker.

Horizontal Position. Choose locked or independent horizontal position

control for the reference waveforms.

®  Choose Lock to position all displayed waveforms as a group.

®  Choose Ind to position each reference waveform independently.
The live waveforms (Ch 1, Ch 2, Math) still position as a group.
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VERTICAL Controls

Vertical Operations in Meter Mode

&‘] METER L”;:‘;',’"LE? TOGGLE +
7 ) &5 e O
A @ b -
METER VERTICAL | Position e Set position
MENU Zoom Off o
2X
5X
10X
Noise Reject None
80 Hz
50 Hz
Volts Scale Volis —
dB Set reference
voliage
dBm into Set impedence
Probe Type Current Probe | Sef conversion
factor

Voltage Probe

3-70

THS7I10A, THS720A, THST730A & THST20P User Manual




VERTICAL Controls

Key Points

Zoom, You can get a close view of the data logger plot using the
Zoom selection. The plot is vertically enlarged around the center of
the screen for the VDC function, and around the bottom of the screen
for other meter functions. Before you choose Zoom, you can choose
Position or use the vertical POSITION rocker to move the plot,

Noise Reject. You can improve the repeatability of AC measurements
in the presence of 50 Hz or 60 Hz noise by choosing noise rejection.

Voits Scale. If you choose dB, the current measurements, statistics,
and logger data are shown in dB. If you choose dBm, you can set the
impedance.

VOLTS/DIV Rocker. Use the VOLTS/DIV rocker to change the meter
range and the vertical scale of the data logger plot.

POSITION Rocker. Use the vertical POSITION rocker to pesition the
data logger plot.
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Appendix A: Specifications

This appendix contains the osciltoscope, DMM, and general
specifications for the THS7HIA, THS720A, THS730A, and
THS720P TekScope instruments. All specifications are guaranteed
unless noted as “typical.” Typical specifications are provided for
your convenience but are not guaranteed. Specifications that are
marked with the +~ symbol are checked i Appendix D: Performance
Verification.

All specifications apply to all the TekScope instruments unless noted
otherwise, All specifications assume horizontal MAG is off, unless
noted otherwise. To meet specifications, two conditions must fust be
met:

®  The TekScope instrument must have been operating continuously
for ten minuotes within the operating temperature range specified.

B You must perform the Compensate Signal Path operation
described on page 2-11. If the operating temperature changes by
more than 5° C, you must perform the Compensate Signat Path
operation again.

Oscitloscope Specifications

Acquisition

Acquisition Modes

Sample {Normal), Peak detect, Envelope, and Average

Acquisition Rate,
typical

Up to 25 waveforms per second (2 channels, sample acquisition
mode, MAG on, no measurements)

Single Sequence

Acquitsition Mode

Acquisition Stops After

Sampie, Peak Detect

Single acquisition, one or two
channels simultaneously

Average, Envelope

N acquisitions, one or two
channels simultanecusly, N is
seftable from 2 {o 256 of oo
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Appendix A: Specifications

Oscilloscope Specifications {Cont.)

Inputs

Input Coupling

DC, AC, or GND

Input Impeadance,
DC Coupled

1 MO 1% in paraliel with 25 pF +2 pF

Maximum Voliage
Between Signal and
Commorn at Input BNC

Overvoltage Category Maximum Voltage

CAT Il Environment (refer to 300 Vius
page A-19}

CAT Il Environment {refer to 150 VRug
page A-19}

For steady-state sinuscidal waveforms, derate at 20 dB/decade
above 100 kHz to 13 Vpy at 3 MHz and above. Also, refer to
Overvoltage Category description on page A-18.

Maximum Voltage
Between Common and
Earth Ground at BNC

80C Vaug (CAT 1) or 300 Vg (CAT 11D, using rated connectors
Of accessories

30 Vays, 424 Vi, using noninsulated connectors or accessories

Maximum Voltage,
Channel-to-Channsl
Commons

30 Vays, 42.4 Vy, using noninsulated connectors or acoessories

Channei-to-Channs}
Common Mode
Rejection, typical

100:1 at frequencies <50 MHz, measured on MATH Ch1 - Ch2
waveform, with test signai applied between signal and common
of both channels, and with the same VOLTS/DIV and coupling
seftings on each channel

Channel-to-Channel
Crosstalk, typical

21601 at 50 MHz, measured on one channel, with test signal
applied between signat and commeon of the other channgl, and
with the same VOLTS/DIV and coupling settings on each channel

Common 1o Chassis
Capacitance, typical

55pF
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Appendix A: Specifications

Oscilloscope Specifications (Cont.)

Vertical

Number of Channels P

Digitizers 8 bit resolution, separate digitizers for each channel samgle

simultaneously

VOLTS/DIV Range 5 mV/div to 50 V/div at input BNC

Polarnity Nermal and invert

Position Range +10 divisions

1= Anglog Bandwidth | THS710A THE7204A THS720P THS730A

ff BNC,DC Coupled g0 MHzar | 100 MHza | 100 MHzal | 200 Mz at
zgfamee d at al oisher input BNC input BNC input BNC input BNC

o " (90 MHz (90 MHz (180 MHz

g above 35° C) | above 35°C) | above 35° C)

Peak Detect or Enve- THS710A THS720A THS720P THS730A

lope Bandwidth, typicat

(25 MS/s or stower) 50 MHz 75 MHz 75 MHz 85 MHz

Analog Bandwidth Selectable between 20 MHz or full

Limit, typical

Lower Frequency Limit,
AC Coupled, typical

<10 Hz at BNC, reduced by a factor of ten when using a 10X

passive probe

Rise Tims at BNC,
typical

THS710A

THS720A

THS720P

THS730A

58ns

35ns

3.5ns

1.75ns

Peak Detect or Enve-
fope Pulse Response,
typical

Captures 50% or greater amplitude of puises = 8 ns wide
(= 20 ns wide at 500 ns/div}

DC Gain Accuracy

+2% for Sample or Average acquisition mode

Position Accuracy

£[0.4% x K{position = volts/divit + ((.1 div x volis/divi]
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Appendix A: Specifications

Oscilloscope Specifications (Cont.)

Vertical

1+ DC Measurement
Accuracy, Average
Acquisition Mode
Lising =16 Waveforms

Measurement Type

Accuracy

Absolute voltage measure-
menis

+2% x Ireading +
{position x volts/div)l +
{0.1 div x volts/div)]

Delia voltage beiween any two
waveforms acquired under
same setup

+{2% x Ireadingl +
{0.05 div x volts/div)]

DC Measurement

2% x Ireading + (position x volts/divil + (0.15 div x volts/div) +

Accuracy, Sample Acg. | 0.6 mV]

Mode, typical

Horizontal

Sample Rate Range THS710A THS720A THS720FP THS730A
5%8/510 55/ste 55810 58/st0
250 MS/s,ina | 500 MS/s,ina | 500 MS/sina [ 1GS/sina
125,255 1.25,25,5 125,25 5 1.25,25,5
sequence sequence sequence sequence

Aecord Length 2500 samples for each channgl

SEC/DIV Range THS710A THS7204 THS720P THS730A

(inclucing MAG) f0ngdvto | Sneidivio | Snsidivte | 2nsidivio
50 sidiv 50 s/div 50 s/div 50 s/div

1+~ Sampie Rate and
Delay Time Accuracy

+200 ppm over any =1 ms time interval

Delay Time Range

Zeroto 50 s

A-4
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Appendix A: Specifications

Oscilloscope Specifications (Cont.)

internal Trigger

v~ Trigger Sensitivity, | Coupling Sensilivity
Edge Trigger Type :
(THS710A, THS 7208, | O© 035 N from D S e
and THS720P) increasing o 1 div a z
(90 MHz above 35° T}
1~ Trigger Sensitivity, | Coupling Sensitivity
Fﬁggggﬁer Type DC 0.35 div from DC to 50 MHz,
increasing to 1.5 div at
200 MHz (180 MHz above
3500
Trigger Sensitivity, Coupling Sensitivity
E{‘;?f;”gger P& 'NOISE REJ 3.5 times the DC-coupled lmils
HF REJ 1.5 times the DC-coupied fmil
from DC to 30 kHz, attenuates
signals above 30 kHz
LF REJ 1.5 times the DC-coupled limits

for frequencies above 1 kHz,
attenuates signals below 1 kHz

Trigger Level Range

+4 divisions from center of screen

Motor Trigger Level 0.1 to 5 divisions from center of screen, polarity depends on
Range (THS720P) slope selection

Trigger Level +0.2 divisions, for signals having rise and fall times =20 ng
Accuracy, typical

SETLEVEL TO 50%, | Operates with input signals 250 Hz

typical
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Appendix A: Specifications

Oscilioscope Specifications {Cont.)

Internal Trigger

Width Range, Pulse 99 ns fo 1 5, with resolution of 33 ns or approximately 1% of
Trigger Type, typical seiting (whichever is greater)

Widih Tolerance 5%, 0%, 15%, or 20%
Range, Pulse Trigger
Type, typical
Sensitivity, Video Composite video signal with negative sync pulse amplitudes from
Trigger Type, typical 0.6 tc 2.5 divisions
Sigral Formats and Broadoast systems Supporis NTSC, PAL, and
Field Rates, Video SECAM
Trigger Type interlaced Trigger on selected line of odd
field, selected line of even field,
of any fine
Noninterlaced Trigger on selected line or any
line
Line Rates 15 kHz to 65 kHz, in five
rangss
Holdoff Range 485nstot0s
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Appendix A Specifications

Oscilloscope Specifications (Cont.)

External Trigger

Extemal Trigger,
Maximum Input Voltage

600 Vg CAT I, 300 Vs CAT 1l {refer o page A-19)

External Trigger
Coupling

DC only

External Trigger Levels

+0.2 Vor +2 V, selectable

External Trigger Sensi-
tivity

500 mV,. from DC to t MHz, increasing to 1 V5 at 5 MHz, with
signal centered at selected #rigger level,

T7L compatible using +2 V trigger level.

Measurements
Cursors Voltage difference between cursors (AV)
Time difference batween cursors {AT)
Reciprocal of AT in Hertz (1/AT)
Phase difference between cursors (ADegrees)
Automated Amplitude, Burst Width, Cycle Mean, Cycle RMS, Fall Time,
Measurements Frequency, High, Low, Max, Mean, Min, Negative Duty Cycle,

Negative Overshoot, Negative Width, Px — Pk, Period, Positive
Duty Cycle, Positive Cvershoot, Positive Width, Rise Time, and
RMS

THS710A, THS720A, THS7T30A & THS720P User Manual

A-7




Appendix A: Specifications

Oscilioscope Specifications {Cont.)

Voltage and Current Harmonics {THS720P)
Number of Harmonics | First 31 harmonics of signal with fundamental frequency between

30 Hz and 450G Hz
Harmonics Amplitude | Accuracies below are stated as & percent of the fundamental
Accuracy amplitude and are valid only if peak-to-peak amptitude is

24 divisions and number of averagas >16

Fundamental 1 2~ 11 12-21 22-31

12.5% +2.5% +4% +4%
Harmonics Phase Fundamental 12-11 12-21 2231
AcCuracy _ 440 B 4§ °

THD-F Measurement | Total harmonic distortion refative to the fundamental ampiitude

Vie = V¢ \/ Apzms - A
THD-F = v or A

THD-F Accuracy 4%
THD-R Measurement | Total harmonic distortion relative 10 the RMS amplitude
THD‘H = \/V,SMS - sz or \/AéMS - A[Z

RAMS ARMS

THD-R Accuracy 4%

Frequency Accuracy | +0.2% of reading
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Appendix A: Specifications

Oscilloscope Specifications (Cont.)

Power Measurements (THS720P)

True Power Measurse-
ment

x%xEVHXAn
i

measured over an integral number of cycles thaf
contain n sample poinis

Apparent Power Mea-
surement

VA = Voo X Agys

Heactive Power Mea-
surement

VAR = J{VA)? — W

Power Measurements
Accuracy

+4% ai the BNCs (nol including probe uncartainty)

PF Measurement

. true  power W
f P T mm——————— =
Power factor (FF) = o ent power ~ VA

6 Measurement

8 is the phase difference betweean the fundamental components
of voitage ard current. Posttive angie means voltage leads
current. Negative angle means voltage lags current.

DPF Measursment

Displacement power factor (DPF) = cos 6@

Power Factor Measure-
ments Accuracy

+0.06
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Appendix A: Specifications

Oscilloscope Specifications (Cont.)

With P6117 Probe

Analog Bandwidth, DC | THS710A THS7204 THS720P THS7304
Coupled 60 MHz 0MHz | |100MHz | 200 MHz
{90 MHz (96 MHz {180 MHz
above 35° C) |above 35°C) | above 35° C}
Probe Attenuation 10X
Maximum Voliage Overvoltage Category Maximum Voltage

Between Probe Tip and

Reference Lead CAT Il Environment (referto | 300 Vs
page A-19)
CAT Il Environment (referto | 150 Vguys

page A-19)

For steady-state sinusoidal waveforms, derate at 20 dB/decade
above 900 kHz to 13 Vyg at 27 MHz and above. Also, refer to
Overvoltage Category description on page A-19.

30 Vs, 42.4 Vg,

Maximum Voltage
Between Reference
Lead and Earth Ground
Using P6117 Probe

Maximum Voltage,
Channgl-to-Channel
Reference Leads Using
P&117 Probes

30 Vs, 42.4 Vi
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Oscilloscope Specifications (Cont.)

With P5102 Probe
Analog Bandwidth, DC | TH57104 THS720A THS720P THS730A
Coupled 60 MHz f00MHz 100 MHz | 100 MHz
(90 MHz {90 MHz
ahove 35° C} | above 35° C)
Frobe Attenuation 10X
Maximum Vollage Overvoliage Calegory Maximum Vollage
Between Probe Tip and :
Reference Lead, C:ZHA %r;\g)ror}meni (referto | 1000 Vpys
DC Coupled pag
CAT Ill Environment (referto | 600 Vpug
page A-19)
© Maximum Veltage Overvoltage Category Maximum Yoltage
Between Probe Tip and .
Reference Lead, CAT Il Environment +1000 Vg
AC Coupled CAT Il Environment 1800 Ve

Maximum Voltage
Between Reference
- Lead and Earth Ground

Overvoltage Category Maximum Voltage
CAT Il Environment 600 Vpus
CAT Ill Environment 306 Vaus
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Appendix A: Specifications

DMM Specifications
General
Resolution 3% digit, 4000 count full scale reading except as noted
input Resistance, AC 10 MQ +10%
or BC Voitage
Input Capacitance, AC | <100 pF
or 5C Voltage, typical
Maximum Voltage Overvolitage Category Maximum Vollage
Between DMMand 1oy b ironment (referto | 640 Vs (880 Vo)
COM Inputs
page A-19)
CAT ii Environment {refer to 600 Veys
page A-19)
CAT Ilf Environment (refertc | 300 Vpus

page A-19)

Maximum Voltage
Between DMM or COM

Overvoliage Category

Maximum Voltage

input and Earth Ground F(J)E:IB(;T‘%I/;\Ej;vsi;)onmem (refer to 840 Vg (880 Vpg)
CAT Il Environment (refer io 800 Vs
page A-19)
CAT Il Exvironment {referio | 300 Vs
page A-19)

DC Voltage

Ranges and Resclution | Range Resolution
400.0 mv 31 mV
4.000 V imv
4000V 10 mV
4000V 100 mV
880 v 1V
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Appendix A: Specifications

DMM Specifications (Cont.)

PC Voltage

= Accuracy +{0.5% of reading + 5 counts}

Normal Mode Rejects AC signals by 60 dB at 50 Hz or 80 Mz (user selectable)

Rejection, typical

Common Mode
Rejection, typical

Rejects AC signals by >100 dB ai 50 Hz or 60 Hz {user

selectable)

AC Voltage

Conversion Type

AC conversions are true RMS, The AC measurement is based
on the AC and DC components of the signal as shown below:

AC Measurement = RMS{AC+DCj - DC

Ranges and Resoiution

Range Resolution
4050 mV 8.1 my
4000V itmy
4000V 10 mV
4000V 100 mv
640V 1y

v~ Accuracy
(40 Hz to 500 Hz)

Input Waveform

Maximum Error

Sinusoidal waveforms with no
DC component

+(2% of reading + 5 counts)

Nonsinusoidal waveforms with
crest factor up to 3and no DC
component

£{4% of reading + 5 counts)

Cornmon Mode
Rejection, typical

Rejects AC signals by >80 dB at DC, 50 Hz, and 80 Hz
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DM Specifications {Cont.)
{)Resistance
Ranges and Resofution | Aange Resoiution
400.00 810
4.000 k2 1Q
40.00 kQ2 100
400.0 k2 100 Q
4.000 M 1k
40.00 MO 10k
1 Accuracy Range Maximum Error

Al ranges except 40 MQ

+0.5% of reading + 2 counts)

40 MG

+H2% of reading + 5 counts) for
<80% relative humidity

Bias Voltage for Full Range

Full Scale Bias Vollage

Scale Resistance

Measurement, iypical L7000 Q 350 mv

4000 kQ 200 mV

40.00 kQ 350 my

4000 kQ 350 mV

4.000 MQ 400 mV

40.00 MQ 110V
Open Circuit Voltage, | Range Open Circuit Voltage
typical w000 o

Ail other ranges <10y
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Appendix A: Spectifications

DMM Specifications (Cont.)

Continuity Check

Indication, typical

An audible tone is generated when measured resistance i balow
500

Open Circuit Voltage, |4V

typical

Test Current, typical 1 mA

Diode Check

Range Zero to 2V, measures forward voliage drop of semiconductor
junction

Voltage Accuracy, +28%

typical

Open Circuit Voliage, 14V

typical

Test Current, typical 1 mA

Data Logger

Hozizontal Scale
Range

30 s/div fo 24 hours/div {4 minutes to 8 days, full scale}

Vertical Zoom Range

2X, 5X, or 10X

General Specifications

Display

Display Type

4.7 in {120 mm) diagonai liguid crystal

Display Resolution

320 horizontal by 240 vertical pixels

Display Contrast

Adjustable, temperature compensated

Backlight Intensity,
typical

35 cd/m?
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Appendix A: Specifications

General Specifications {Cont.)

RS-232 Interface
Device Type DTE, at RJ-45 connector

Pinout Signal Pin Number at Pin Number at RJ-45
G-pin Nuil Connector
Modem Adapter

RTS out i
XD out

BRXDin

GND

OTR out

CTSin

HTS out

DSA in {not used}
DCD in {not used)
Probe Compensator Quiput

Output Voltage, typical | 5.0 Vinto 21 M} load

NP e N Gy RO
— IR | N W Rl M

Frequency, typical 1.2kHz
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Appendix A: Specifications

General Specifications (Cont.)

Power Source

Battery

Replaceable Ni-Cd battery pack

Battery Life, typical

Approximately two hours of continuous use from & full charge

Low Battery indication,
typical

Low battery massage first appears approximately ten minutes
before the instrument powers off automatically

Battery Saver Standby Time-cut and Backiight Time-out extend hattery Ife.
Time-out ranges from 1 minute to 15 minutes, or off.
Battery Charging Time, | With TekScope § hours
typical inglrument operating
With TekScope 9 hours
instrument turned off
In extemal charger | 1.5 hours

External Power

12 VDC norrinal, center positive; Opserates with input from
10VDC to 15 VDC

The DC INPUT disconnects itself automatically if 15 VDC is
applied. if this oceurs, disconnect the overvoltage and then
reconnect to a voltage in the proper range.

Memory Retention,
typical

All memory is retained indefinitely with battery removed and
without external power applied.

Fuse

This mstrument has no user-replaceable fuses
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Appendix A: Specifications

General Specifications (Cont.)

Environmental

Temperature Operating ~10° G 1o +50° C
Nanoperating ~20° G to +60° C
Humidity +40° C or below <95% refative humidity
+41°Clo+50°C <75% retative humidity
Altitude Operating 2,000 m
Nonoperating 15,000 m
Random Vibration Operating 2.66 grys from 5 Hz to 500 Hz, 10 min-
utes on each axis
Nonoperating 3.48 gpg from 5 Mz to 500 Hz, 10 min-
utes on each axis

Drop Resistance,
typical

Survives & 30 in (76 cm) drop onto concrete with only cosmetic
damage

Moisture Resistance

Meets EC529, 1P43 with DC input hole plug, 170 port hole plug,
and battery door installed.
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General Specifications (Cont.)

Mechanicai

Size Height 8.53in (217 mm)
Width 6.95 in (177 mm)
Depth 2.0C in (50.8 mm)

Weight With battery installed | 3.2 ths {1.5kg)
With all standard 7.51bs (34 kg)

accessories in soft
carry case

When packaged for
domestic shipment

9.0 ibs (4.1 kg}

Certifications and Compliances

Certifications

Listed UL3111-1 and CAN/CSA-C22.2 No. 1010.1-82, complies

with EN81410-1 /A2

Overvoltage Category

Category

Examples

CAT Il

A typical CAT 1l environment is the
power distribution sysiem within a
bullding or factory. These environments
arg somewhat protected from lightning
strikes, but susceptible to switching
transients and other disturbances that
may generaie high voltage impulses.

CATII

Atypical CAT Il environment is the
120/240 V distribution system within a lab
or office. These environmeants are fairly
well protected from extemal high voltage
disturbances.

CATH

A typical CAT | environment is circuitry
inside electrical or electronic equipment
that is powerad by a power supply or a
battery.

THS710A, THS720A, THS730A & THST20P User Manual
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General Specifications {Cont.)

Certifications and Compliances

EC Declaration of
Conformity

Meets the intent of Directive 89/336/EEC for Electromagnetic
Compatibiity and Low-Voltage Directive 73/23/ECC for Produgt
Safety as amended by 93/68/EEC. Compliance was demon-
strated o the foliowing specifications as listed in the official
Journal of the European Communities:

EN 55011 Class A: Radiated and Conducted
Emissions!?

EN 50081~1 Emissions:

EN 80555-2 Power Harmonics
EN 50082-1 Immunity:
EC 801-2 Electrostatic Discharge
IEC 801-3 RF Radiated?
{EC 8014 Fast Transients
[EC 801-5 Surge?

EN 61010~1 /A2 Safety

T Tekironix-supplied ferrite bead required on instrument end of
RS-232 cabie

2 Performance criteria: < 5.0 div increase in peak-to-peak
noise {Sample acquisition mode, full bandwidih); ctherwise,
< 1.0 div increase in peak-to-peak noise

3 Applies to instrument operating from Tektronix-supplied AC
adapter

Adjustment Interval

The recommended adjusiment interval is one year

A~20
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Appendix B: Factory Setup

The table below lists the state of the TekScope instrument after you

recall the Factory Setup.

Control Changed by Factory Setup to
Acquire mode Sample

Acquire stop after HOLD bution only

Acquire # of averages 16

Acquire # of envelopes 8

Channel selection

Channel 1 on, all others off

Cursor H Bar 1 position

-3.2 divisions from the center

Cursor H Bar 2 position

+3.2 divisions from the center

Cursor V Bar 1 position

-2 divisions from the center

Cursor V Bar 2 position

+2 divisions from the center

Cursor function Oft
Cursor time units Seconds
Delayed time base time/div 50 jis/div
Dalay time, delayed runs after main 200 ns
Data logger position oV

Data logge! rate 30 s/div
Data logger zoom Off

dB reference voltags 1V
dBm into impedance 500
Dispiay format YT
Display graticule type Full
Display contrast 50%
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Appendix B: Factory Setup

Changed by Factory Setup to

Control

Dispiay style Vectors
Display trigger “T” On

Display accumulate time 500 ms
DMM mode - autorange Off

DMM function DC volts
MM moda - scope en/off ot

Edge trigger coupling oc

Edge trigger level 0.0V

Edge trigger slope Fising
Edge trigger source Channel 1
Harmenics {THS720P) Off
Horizontal — main trigger position 50%
Horizontal — Mag Oo#
Hotizontal - time base Main only
Main time base time/div 500 ps/div
Math waveform function CH1 + CH2
Measure High-Low Setup Histogram
Saved selups N changs
Saved waveforms Ne change
Scope/DMM mode Scope mode
Scope mode - autorange off

Scope mode — meter onfoff Cn

Trigger holdoff Minimum (495 ns)
Trigger mode Auto
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Appendix B: Factory Setup

Control Changed by Factory Setup to
Trigger type Edge

Verticat bandwidth (all channels) Fult

Vertical coupling (all channels) DC

Vertical position (all channels) 0 div

Vertical volts/div. {all channels) 100 mV/div

Volts scale Volts
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Appendix C: Accessories

Standard Accessoties

P6117 10X Passive Probes {THS730A, TH87204, and THS7104)

The P6117 10X passive probes have 200 MHz bandwidth and a
CAT !l voltage rating of 300 Vg, These probes are suitable for
floating measurements up to 30 Vays.

P5102 10X Passive Probes (THS720P)

The P5102 10X passive probes have 100 MHz bandwidth and a
CAT |l voltage rating of 1000 V. These probes are suitable for
floating measurements up to 600 Vs,

The standard pair of meter leads (012-1482-00) provides sharp
tips for probing, fwo screw-on plunger 1ips for grabbing test points
or small conducters, and twa screw-on insulated alfigator clips for
grabbing terminals or larger conductors.

Battery Pack
The TekScope instrument includes one high-capacity (4.8 V,
6& 2.8 A}, rechargeabie battery pack. Refer to THS7BAT on
page C-3.
AC Power Adapter

The AC power adapter allows operation from the AC power line
and charges the internat battery. (North American 119-4812-XX,
Universal European 119-4813-XX, United Kingdom 119-4022-XX,

Japan 119-4923-XX)

THS710A, THS720A,
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Standard Accessories {Cont.)

RS-232 Cable and Adapter

@"

This RS-232 cable setincludes a 2 m cable ($12-1364-00) with
RJ-45 connactors on each and. The set also includes a 9-pin
adapter (103-0403-00} to connect to PCs.

Soft Case

The soft case (016-1399-01) protects the TekScope instrument
when not in use. The soft case provides compartments for probes,
one spare battery, AC power adaptor, and the User Manual,

The TekScope instrument includes one User Manual
{070-9731-XX) and one Reference (070-9741-XX).
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Optional Accessories

P5102 10X Passive Probes {THS730A, THS720A, and THS710A)

g
{}ij:ﬁmi

The P5102 10X passive probes have 100 MHz bandwidih and a
CAT Il voltage rating of 1000 Vpyys. These probes are suitable for
floating measurements up to 600 Vpus.

Deluxe Meter Lead Set

= po—

e z‘i:,]“:i—n

The deluxe pair of meter leads (ATLDX 1) uses a sheathed
banana-jack inlerface that is compatible with a variery of probing
accessories. The deluxe set includes two sharp tips for probing,
two plunger tips for grabbing componantt ieads, one plunger tip for
grabbing test points or smali conductors, and one plunger tip with
crocodile jaws for grabbing terminals or larger conductors. The
cables have heat-resistant silicons insulation.

THS7CHG Battery Charger

W

The battery charger recharges the battery pack in 1.5 hours. #
can be powered from AC power or from the 12 V from an
automobile cigarette lighter.

THSTBAT Extra Rechargeable Battery Pack

&

An extra rechargeable battery pack provides a high-capacity
{48V, 2.8 A-hr), spare battery for extended portable operation.
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ics

Optional Accessories (Cont.)

Cigarette Lighter Adapter

The cigarstte lighter adapter (174-1734-00) allows you to operate
the TekScope instrument or charge the intemal battery from an
automobile cigarette lighter.

HC 411 Thermal Printer

The HC 411 is a lightweight, portable, thermat printer that
operates from AC or battery power and prints on 112 mm (4.4 i}
wide paper. Additional paper is available; order part number
006-7680-00 for a package of five rolis,

THS7HCA Hard Carryin

g Case

N

The hard carying case provides ultimate protection for the

TekScope instrument. This case has room for the TekScope
instrument, voltage probes, meter leads, current probes, AC
power adapter, batiery charger, spare battery, and manuals.

AB21 and AB22 Current

Probes

Two Tektronix current probes extend the TekScope instrument to
handie current and powsar measurements. These clamp-on
probes do not requirg disconnections to insert them info the
circuit, Both current probes have BNG conneclors for the
oscilloscope channels and inciude safety banana-jack adapters
for use with the DMM.

AB21: AC only, 2,000 A max, 5 Hz to 50 kHz, selectable cutput at
1,10, or 100 mV/A.

AB22: AC or DC, 100 A max, DC to 100 kHz, selectable output at
10 of 10C mV/A.

C-4
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Optional Accessories (Cont.)

A605 and A610 Current Probes

These busbar-style current prebes have banana plug connestors
to measure current using the DMM.

ABOS: AC oniy, 500 A max, 48 Hz to 1 kHz, 1 mV/A
AB1G: AC or DC, 500 A max, DC to 440 Hz, 1 mV/A

P6408 Word Recognizer Trigger Probes

The PB408 is a 16-bit word recognizer probe for TTL legic
oparating at clock rates up to 20 MHz. This probe is used for
trigger event recognition onfy, not logic signal display.

WSTR31 WaveStar Software

WaveStar is a Windows application that helps interface the
TekScope instrument to your PC. You can upload and download
waveforms and setups. You can export acquired data fo
spreadsheets for further analysis, to word processors fo integrate
with your dosumentation, or to printers and plotiers to make hard
copies.

Programmer Manuat (070-9751-XX) provides information about
remote-control operation.

Service Manual {070-0752-XX) provides information about
maintenence and module-lavel repair.

THS710A, THST20A,
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Appendix D: Performance Verification

This appendix contains performance verification procedures for the

P

specifications marked with the + symbol. The following equipment,
or a suitable equivalent, is required to complete these procedures.

Minimum
Description Requirements Examples
DC Voltage Source 80 mY to 800V, £0.1% | Waveltek 9100 Universal

accuracy

AC Voltage Source

300 mV to 640 V. £0.5%
accuracy at 500 Hz

Resistance Standard

360 Q1o 36 MO, +0.1%
aceuracy

teveled Sine Wave Gen-

eralor

50 kHz to 200 Mbiz,
+3% ampiitude accuracy

Time Mark Generator

10 ms period, 50 ppm
acouracy

Calibration System with
Oscilloscope Calibration
Module (Option 250)

Fluke 55004 Multi-
product Calibralor with
Oscillcscope Calibration
Cption {Option
5500A-8C)

Banana to Baniana

Shielded banana jacks

Tekironix Deluxe Meter

Cable (two required) on each end Lead Set (ATLDX1)

50 (2 BNC Cable BNC male to BNC male, | Tekironix part number
=38in {1 mlong 012-0482-XX

50 (2 Feedthrough Ter- | BNC male and female Tektronix part number

mination connectors 011-0048-XX

Dual Banana to BNC
Adapter

Banana plugs to BNC
female

Tektronix part number
103-0090-XX

THS710A, THST20A, THST730A & THS720P User Manual
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Appendix D: Performance Verification

Test Record

Serial

Number Procedure Performed by Date

Test Passed Failed

Self Test

Oscilloscope Tests Low Limit Test Result | High Limit

Channel 1 5 mV/div 3405 mV 35,95 mv

DCM -

ot et 500 mvidly | 3405V 3595 V

racy 2 Vidiv jae2 v 1438V
10 Vidiv 681V 718V

Channel 2 5 mV/div 3405 mV 35.85my

DCM -

et poet | 500 mVidy | 3405 V 3595 V

racy 2 Vidiv 1362V 1438V
10 Vidiv 68,1V 718V

Channet 1 Bandwidth 425 mV —

Channel 2 Bandwidth 425 mY e

Sampie Rate and Delay Time | -4 divs +4 divs

Accuracy

Channel 1 Edge Trigger Stable trigger —

Sensitivity

Channel 2 Edge Trigger Stable trigger —

Sensitivity
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DMM Tests Low Limit Test Result | High Limit
DC Voltage 1 400 mV 58.2 my 60.8 mvy
Accuracy range,
60 mV input
400 mV 387.7mV 3623 my
1ange,
360 mV input
4V range 3577V 3623V
40V range 3877V 36,23V
400 Vrange | 3577V 3623V
880V range | 783V 8ot v
AC Voltage | 400 mY range | 352.3 mV 367.7 mV
Aocuracy 4£Y range, 0583V 0617V
600 mV input
4V range, 3.523V 3677V
3.6 Vinput
40V range 3523V 3677V
400 Vrange | 3523V .77V
640 Vrange |553V 533V
Resistance | 400 Qrange | 35800 362.0Q
A
CURY T kQrange | 35800 3620 kQ
40 kQ range, | 5.95 kQ 8.05kQ2
6 k€2 input
40 kC range, | 35.80 k(2 36.20 k()
36 k2 input
400 kQ range ; 358.0KQ2 362.0 k2
4MQrangs | 3.580MQ 3.620 MQ
40 MQ range | 35.23 MQ 36.77 MQ2
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Performance Verification Procedures
Before beginning these procedures, two conditions must first be met:

& The TekScope instrament must have been operating continuously
for ten minutes in an [8° C to 28° C ambient environment with a
relative humidity of less than 60%.

#®  You must perform the Compensate Signal Path operation
described on page 2-11. If the operating temperature changes by
more than 5° C, you must perform the Compensate Signal Path
operation again.

The time required to complete the entire procedure is approximately
one hour.

electrical shock, always set voltage source outpuis to 0V before

Q WARNING. Some procedures use hazardous voltages. To prevent
making or changing any interconnections.
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Self Test

This procedure uses internal routines to verify that the TekScope
instrument functions and passes its internal self tests. No test
equipment or hookups are required. Start the self test with the

following setup:

—
g
SCOPE UTILITY System Diag
Loop Once
Execute —
OK Run Test

A dialog box displays the resuft when the self test completes. Press

the CLEAR MENU button to continue operatioz.
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Check DC Measurement Accuracy
1. Set the DC voltage source output level to & V.

2. Set up the TekScope instrument using the following steps:

BRI H T
G &S i
SCOPE SAVE/ Recall Saved | Recall Faclory | —
RECALL | Setup Setup
OK Recalt —
Factory
CH1 —
VERTICAL | Probe Type Voltage Probe | Settfo 1X
MENU
ACQUIRE | Acquire Mode | Average Setlo 16
MEAS Selact Mean* —
Measrmnt
OK Select —
Measrmnt

*  You may need to press Select Page to display this selection.

3. Connect the TekScope instrument to the DC voltage source as
shown below.

DC voliage
SOUTCE

Dual banana
{o bne adapter

|
L BNC cable
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4. For each VOLTS/DIV setting listed below, perferm the following

steps:

a. Set the DC voltage source output level to the positive
voltage listed and then record the mean measarement

as Vpos

h. Reverse the polarity of the DC voltage source and then
record the mean measurement as Vpeo.

¢. Calculate Vi = Vpos — Vneg and then compare Vgifr t0
the accuracy limits in the table.

DC Voltage Source Accuracy Limits
VOLTS/DIV Setting Output Levels for Vs
5 mV/fdiv +175mY,~17.5 mY 34.05mV 03595 mV
500 mV/div +1.75V,-1.75V 3405 V1o 3.595V
2 Vidiv +7.00V,-700V 13.62V1014.38 V
10 Vidiv +350V,-35.0V 581V 719V

5. Set DC voltage source output level to 0 V.

6. Tocheck channel 2, repeat step 2 substituting CH 2 for CH 1,

7. Press CH 1 and WAVEFORM OF¥ 10 remove the channel |
waveform from the display.

8. Repeat steps 3 through 5, substituting CH 2 for CH 1, to complete
the check of channel 2.
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I‘B

Check Channel 1 Bandwidth

1. Set up the TekScope mstrument using the following steps:

&:}J -M i TOGBLE .
1) (eeore) é O -
SCCPE SAVE/ Recall Saved | Recall Factory | —
RECALL | Setup Setup
OK Recall —
Factory
ACQUIRE | Acquire Mode | Average Setto 16
TRIGGER | Trigger Noise Reject | —
Coupling
MEAS High-Low Min-Max
Setup
Select Pi-Pk* —
Measrmnt
OK Select -
Measrmnt

* You may need to press Select Page to display this selection.

2. Connect the TekScope instrument to the leveled sine wave
generator as shown below.

Leveled

sine wave
generafor

Q(I>-~

bD-8

(
50 O feedthrough
terminator I
— Output
l BNC cable
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3. Set the TekScope instrument VOLTS/DIV to 100 mV/div.
4. Set the TekScope instrument SEC/DIV to 14 ps/div.
3. Setthe leveled sine wave generator frequency to 50 kHz.

6. Set the leveled sine wave generator cutput level so the peak-to-
peak measurement is between 599 mV and 601 mV.

7. Setthe leveled sine wave generator frequency to 200 MHz f you
are checking a THS8730A, 100 MHz if you are checking a
THS720A or a THST20P. or 60 MHz if you are checking a
THS710A.

8. Press MAG.

9. Set the TekScope instrument SEC/DIV to 16 ns/div.
10. Check that the peak-to-peak measurement is 2425 mV.
1. Press MAG.

12. Proceed to the next test to ¢heck the channel 2 bandwidth.
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a" Check Channel 2 Bandwidth

1. First check the channel | bandwidth using the previous (est.
Then, perform these additional steps to check the channel 2

bandwidth:
e — é’@
SCOPE CHA — —
WAVEFORM
QFEF
CH2
TRIGGER Trigger Source Ch2
MEAS High-Low Setup Min-Max
Select Measrmnt Pk-Pk*
OK Select Measrmnt | =

¥ You may need to press Select Page to display this selection.

2. Connect the TekScope instrument Lo the leveled sine wave
generator as shown below.

Leveled é
sine wave 50 (3 feedthrough
generator terminator _Ch2

O C,)*W Qutput
Fa T A A= s
222520
i 20020
BNC cable e T oo

D-10 THST7I0A, THS720A, THS730A & THS720P User Manual




Appendix D: Performance Verification

8.
9.

Set the TekScope instrument VOLTS/DIV to 100 mV/diy,
Set the TekScope instrument SEC/DIV to 10 ps/div.
Set the leveled sine wave generator frequency to 50 kHz.

Set the leveled sine wave generator outpus level so the peak-to-
peak measurement 1s between 599 mV and 601 mV.

Set the leveled sine wave generator frequency to 200 MHz if you
are checking a THS730A, 160 MHz if you are checking a
THS720A or a THST720P, or 68 MHz if you are checking a
THS710A.

Press MAG.
Set the TekScope instrument SEC/DIV to 10 ns/div.

10. Check that the peak-to-peak measurement s 2425 mV.
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Check Sample Rate and Delay Time Accuracy

D-12

1. Set up the TekScope instrument using the {ollowing steps:

& (JCB e
SCOPE SAVE/ Recall Saved | Recall Factory | o
RECALL | Setup Satup
OK Recall —
Factory
VERTICAL | Probe Tyne Voltage Probe | Seffo 1X
MENU

2. Connect the TekScope instrument to the time mark generator as

shown bejow.

Time mark
generaior

I

Q (F*W Output

l BNCcable

(

50 Q) feedthrough p
lerminator | |, Chi
h
|
l .
E [ R e B+
Sooma(
(C:)? < e
[ 120050
L oo o o

3. Set the time mark generator period to 10 ms.
4. Set the TekScope instrument VOLTS/DIV to 560 mV/div.

5. Use the vertical POSITION rocker to center the test signal on

sCreen.
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6. Press SET LEVEL TO 50%.
7. Press MAG.

8. Change the TekScope instrument setup using the following steps:

] it

i
4 - T
SCCOPE HORIZON- | Time Base Delayed Runs | —
TAL MENU After Main
CLEAR — —
MENU

9, Set the delayed time base to 50 ms/div.

14, Change the TekScope instrument setup using the foliowing steps:

@ % TOGGLE
e =  “U
SCOPE HORIZON- | Time Base Delayed Runs | Set dalay time
TAL MENU After Main fo 16 ms
CLEAR — — —
MENU

11. Set the detayed time base SEC/DIV to 500 ns/div.

12. Check that the rising edge of the marker crosses the center
horizontal graticule line within 4 divisions of center graticute.

NOTE. One division of displacement from graticule center corre-
sponds to a S0 ppm time base error.
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A\

Check Channel 1 Edge Trigger Sensitivity

1. Setup the TekScope instrument using the following steps:

QT ST
il () s
SCOPE SAVE/ Recall Saved | Recall Factory | —
RECALL | Setup Setup
OK Recall -
Faclory
ACQUIRE | Acquire Mode | Average Setto 16
TRIGGER | Trigger Mode | Normal -
MEAS High-Low Min-Max
Setup
Select Ampl*
Measrmnt
OK Select —
Measrmnt

*  You may need to press Select Page to display this selection.

2. Connect the TekScope instrument to the leveled sine wave
generator as shown below.

Leveled
sine wave
generator

D-14

= Quitput

i BNC cable
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3. Set the leveled sine wave generator frequency to 200 MHz if you
are checking a THS730A or 1o 106 MHz if you are checking a
THS710A, THS720A or THS720P.

4. Set the TekScope instrument VOLTS/DIV to 500 mV/div.
5. Set the TekScope instrument SEC/DIV to 10 ns/div.

6. Set the leveled sine wave generator output level to approximately
50 mV ., so that the measured ampfitude is approximately
308 mV. (The measured amplitude can fluctuate around 500 mV.)
7. Press SET LEVEL TO 50%. Adjust TRIGGER LEVEL as
necessary and then check that triggering is stable.

8. Change the TekScope instrument setup using the following steps:

— » i
o G = i
- ¥ l it ¥

e )
SCOPE TRIGGER Trigger Siope \ {falling edge}

9, Press SET LEVEL TO 30%. Adjust TRIGGER LEVEL as
necessary and then check that triggering is stable.
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Check DC Voltage Accuracy

1. Set the DC voltage source cutput leveito 8 'V,

2. Setup the TekScope instrament using the following steps:

) (veren) ] o
% T
METER - _

3. Connect the TekScope instrament to the DC voltage source as
shown below.

BC voliage
source

% :
E -

-,

Banana cables

0
Spg S —
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Set the leveled sine wave generator frequency to 200 MHz if you
are checking a THS730A or to 100 MHz if you are checking a
THSTI0A, THS720A or THS720P.

Set the TekScope instrument VOLTS/DIV to 500 mV/div.
Set the TekScope instrument SEC/DIV to 10 ns/div.

Set the leveled sine wave generator output level to approximately
50 mVy,., so that the measured amplitude is approximately
500 mV. (The measured amplitude can fluctuate around 500 mV.)

Press SET LEVEL TO 50%. Adjust TRIGGER LEVEL as
necessary and then check that triggering is stable.

Change the TekScope instrament setup using the following steps:

SCOPE TRIGGER Trigger Slope \ (falfing edge}

9.

Press SET LEVEL TG 50%. Adjust TREGGER LEVEL as
necessary and then check that triggering is stable.

10. Change the TekScope instrument setup using the following steps:

nlCD)

HIfLE i
sl 81 34

SCOPE TRIGGER Trigger Slope ! (rising edge)

11. Proceed to the next test lo check the channe! 2 edge trigger

sensitivity.
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"' Check Channel 2 Edge Trigger Sensitivity
1. First check the channel | edge wigger sensitivity using the
previous test. Then, perform these additional steps to check the
channel 2 edge trigger sensitivity.

R ]
SCOPE CH1 — —
WAVEFORM
OFF
CH2
TRIGGER Trigger Source Ch2
MEAS High-Low Setup Min-Max

Select Measrmnt Amp#*
OK Select Measrmnt | —

*  You may need to press Select Page to display this selection.

2. Connect the TekScope instrument to the leveled sine wave
generator as shown below.

Leveled 4
sine wave 50 Q) feedthrough
generator ferminater

e

S
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4. For each range, set the DC voltage source output to the level
listed below, and then compare the meter reading to the accuracy

limits,
DC Voltage Source

Range Qutput Level Accuracy Limits
400 mv 80 mv 592 mVto 60.6 mv
400 mV 360 mV 357.7 mV 1o 362.3 mV
4V 36V 3577 Vio 3623V
40V 36V IBTTV1036.23V
400V 360 V 3577 V103623V
880V 792V 783V 801 Y

5. Set the DC voltage source output level to 9 V.
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Check AC Voltage Accuracy
. Set the AC voltage source output Jevel to 0 V.

2. Set up the TekScope mstrument using the following steps:

o (MeTER e
FHLIB /_H\ e
g (seore (-

METER -

VAC

sirown below.

-

© oo oo oo oon O
o oooo
=l e R Yo Y o}

oo o O
@ o

gUEfc_vg
OC.DC.‘Z) Lo S o }

ZF

Banana cables

3, Connect the TekScope instrument to the AC voltage source as

AC voliage
source

]
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4, Setthe AC voltage source cutput freguency to 500 Hz.

5. For each range, set the AC vollage source output to the level
listed below, and then compare the meter reading to the accuracy

limits,
AC Voltage Source

Range Output Level Accuracy Limits
400 m¥ 360 mv 3523 mVic 367.7 mV
4y 800 mvV 0583 ViobE17V
4V sV 3.523Viw3s7rV
40V KA 3B23Vio 3BTV
400V 360V B3IV BTV
640V 578V 559V 0 593 V

6. Sct the AC voltage source output level to O V.
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Appendix D: Performance Verification

Check Resistance Accuracy
1. Set up the TekScope instrinment using the following steps:

- i
,k i *
) )

METER - Q -

2. Connect the TekScope instrument o the resistance standard as
shown beiow.

Resistance
standard

S o

Banana cables

=N - i
200 ©

= {4

fas)
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Appendix I Performance Veriication

3, Foreach range, set the resistance standard to the resistance listed
below, and then compare the meter reading to the accuracy limits.

Resistance Standard

Range Setting Accuracy Limits

400 Q1 360 QO 358.0Q13620Q
4%Q 3.6k 3.580 kQ to 3.620 kQ
40 kG2 B kO 595k 106.05 kQ

40 k02 36 kO 35.80 k(210 36.20 kQ
400 k) 360 kQ 358.0 k(210 362.0 kO
4 MO 3.6 MO 3.580 MQ to 3.620 MO
40 MQ* 36 MO* 35.23 MQ 10 36.77 MQ2

*  These limits apply only when the relative humidity is < 60%.

This completes the pesformance verification procedure.
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Appendix E: General Care and Clean

=
(o]

General Care

/N

Protect the TekScope instrument from adverse weather conditions,
The instrument is not waterproof.

Do not store or leave the instrument where the LCD display will be
exposed to direct sunlight for long periods of time.

CAUTION. To avoid damage to the TekScope instrument, do not
expose It to sprays, liquids, or solvents.

Cleaning

Inspect the TekScope instrument as often as operating conditions
require. To clean the instrument exterior, perform the following
steps:

1. Remove loose dust on the outside of the instrament with a
lint-free cloth. Use care to aveid scratching the clear plastic
dispiay filter.

2. Use a soft cloth or paper towel dampened with water to clean the
instrument. You can use a 75% isopropy! alcohol solution for
more efficient cleaning.

CAUTION. To avoid damage to the surface of the TekScope instru-
ment, do not use any abrasive or chemical cleaning agents.
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Glossary

*/— Rocker
The general-purpose rocker button on the front panel that you
can use to set parameters. The specilic parameter assigned to the
+/— rocker depends on other sefections.

AC Coupling
A mode that blocks the DC component of a signal but passes the
dynaric (AC) component of the signal. Useful for observing an
AC signal that is normally riding on a DC signal.

Acquisition
The process of sampling signals from input channels, digitizing
the samples, processing the resufts into data points, and
assembling the data points into a waveform record. The
wavelorm record is stored in memory.

Active Cursor
The cursor that moves when you adjust the */-- rocker. The @
readout on the display shows the position of the active cursor.

Aliasing
A false representation of a signal due to insufficient sampling of
kigh frequencies or fast transitions. A condition that occurs
when an oscilloscope digitizes at an effective sampling rate that
is too stow to reproduce the input signal. The waveform
displayed on the oscilloscope may have a lower frequency than
the actual input signal.
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Glossary

Glossary-2

Attenuation

The degree the amplitude of a signal is reduced when it passes
threugh an attenuating device such as a probe or attenuator (the
ratio of the inpat measure to the output measure). For example,
a 10X probe attenuates, or redaces, the input voltage of a signal
by a factor of 10.

Anto Trigger Mode

A trigger mode that causes the oscilloscope to automatically
acquire if it does not detect a triggerable event.

Autorange

A DMM feature that astomatically sets the range to the
oprimum setting to measure an input signal. Also, an oscillo-
scope feature that automatically produces a stable waveform of
usable size. In both cases, autorange continues to change the
instrument settings fo track additional signal changes.

Average Acquisition Mode

A mode in which the oscilloscope acquires and displays a
waveform that is the averaged result of several acquisitions.
This reduces the apparent noise. The oscilloscope acquires data
as in the sample mode and then averages it according 10 a
specified number of averages.

Backlight

The illumination behind the Hquid-crystal display,

Bezel Buttons

The row of buttons below the display that selects items in the
menus.
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Glossary

Common Lead
The meter lead attached to the reference voitage in a measure-
ment application. Because of the isolated charmels, the meter
common lead and the scope reference leads do not have to be
connected to the same reference voltage.

Continuity
A test to verify electrical conductivily from one point to another.

Cursors
Paired markers that you can use to make measurements between
two waveform locations. The oscilloscope displays the values
(expressed in volts, time, or degrees) of the position of the
active carsor and the distance between the two cursors.

DC Coupling
A mode that passes both AC and DC signal components to the
circuit. Available for both the trigger system and the vertical
system.

Digitai Real Time Digitizing
A digitizing technique that sampies the input signal with a
sample frequency of four to five times the oscilloscope
bandwidth. Combined with {sinx)/x interpolation, all frequency
components of the input up to the bandwidth are accurately
displayed.

Digitizing
The process of converting a continuous analog signal such as a

waveform to a set of discrete numbers representing the
amplitude of the signal at specific points in time.
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Glossary

Glossary-4

Diode Test
A test to verify polarity and measure the forward voltage drop of
a semiconductor junction.

Displacement Power Factor (DPF)
Cosine of the phase angle between fundamental compenents of
the voltage and current waveforms.

Display
The word used to refer to the screen or the LCI (liquid crystal
display).

Edge Trigger
Triggering that occurs when the oscilloscope detects the source
passing through a specified voltage level in a specified direction
{the trigger slope).

Envelope Acquisition Mode
A mode in which the oscilloscope acquires and displays a
waveform that shows the variation extremes of several
acquisitions.

External Trigger
Triggering that cccurs when the oscilloscope detects the external
input signal passing through a specified voltage level ina
specified direction {the trigger slope).

Floating Measurements
Voitage measurements where the reference voltage is not earth
ground. The two oscilloscope inputs and the DMM input are
capable of taking independent floating measurements.
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Glossary

Ground (GND) Coupling
Coupling option that disconnects the input signal {rom the
vertical system.

Hard Copy
An electronic copy of the display in a format useable by a
printer or plotter,

Harmeonics
Voltage or current waveforms having frequencies that are
integer multiples of the base (fundamental) frequency. A
periodic waveform can be described as the sum of its fundamen-
tal frequency and the harmonics.

Holdoff
A specified amount of time that must elapse after a trigger
signaf before the trigger circuil will accept another trigger
signat. Holdoff helps ensure a stablie display.

Horizontal Bar Cursers
The two horizontal bars that you position to measure the voltage
parameters of a waveform. The oscilloscope displays the value
of the active {moveable) cursor with respect Lo greund and the
vohtage value between the bars.

Isolated Channeis
The architecture of the oscilloscope and DMM inputs that allow
independent floating measurements. Bach input can have a
different reference voltage.
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Glossary

Glossary-6

Menu
A set of labels shown in the display to identify the functions of
the bezel buttons. The specific menu contents depend on the
menu button you press.

Motor Trigger
Triggering on the rising or falling edge of a bipolar, motordrive
waveforin.

Normal Trigger Mode
A mode where the oscilloscope does not acquire a waveform
record unless a valid trigger event occurs. It waits for a valid
trigger event before acquiring waveform data.

Paired Cursors
Two cross-shaped cursors that automatically track the vertical
values of a wavetorm when you adjust their horizontal positions.
The oscilloscope dispiays the voltage value and time value
between the paired cursors.

Pixel
A visible point on the display. The display 1s 320 pixels wide by
240 pixels high.

Pop-Up Menu
A submenu of a menu. Pop-up menus temporarily occupy part
of the waveform display area and present choices associated
with the menu item selected. You can cycle through the options
in a pop-up menu by repeatedly pressing the menu button
underncath the pop-up.
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Glossary

Power Factor (PF)
The ratio of true power (watts) to apparent power (voit-
amperes).

Pretrigger
The specified portion of the waveform record that contains data
acquired before the trigger event.

Pulse Trigger
Triggering on events that you can qualify by time. The
oscitloscope triggers when an incoming pulse width meets time
criteria you have defined.

Record Length
The specified number of samples in a waveform.

Reference Lead
The oscilloscope lead attached to the reference voltage in a
measurement application. Because of the isolated channels, the
meter common lead and the scope reference leads do not have w0
be connected to the same reference voliage.

Reference Waveform
A saved wavefrom selected for display. You can display two
reference waveforms as Ref A and Retf B,

Rocker
A two-position button on the front panel used to control
functions such as volts/division and trigger level,
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Glossary

Roll Mode
An acquisition mode useful at slow horizontal scale settings.
Rol mode allows you to view the waveform as it is acquired
point-by-point. The waveform appears to rol! across the display.

RS-232
The serial communication port used to connect to a hard-copy
device, computer, controlier, or terminal.

Sample Acquisition Mode
A mode in which the oscilloscope creates a record point by
saving the first sample during each acquisition interval. This is
the default mode of the acquisition system.

Sample Interval
The time interval between successive samples in a titme base.
For real-time digitizess, the sample interval is the reciprocal of
the sample rate.

Sampling
The process of capturing an analog input, such as a voltage, ata
discrete point in time and holding it constant so that it can be
quantized.

Selected Waveform

The waveform on which all measurements are performed and
which is affected by vertical position and scale adjustments.
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Glossary

Signal Path Compensation (SPC)
The ability of the oscilloscope to minimize the electrical offsets
in the vertical, horizontal, and trigger amplifiers caused by
ambignt temperature changes and component aging. You should
run SPC when the ambient temperature varies more than 5° C
from the last SPC or before performing critical measurements.

Standby (STBY)
The off-like state when the instrument in not in use. Some
circuits are active even while the instrament is in the standby
state.

Tek Secure
A featore that erases all waveform and setup memory locations
{setup memories are replaced with the factory setup}. Then it
checks each location to verity erasure. This feature is uselul
where the oscilloscope is used to gather security-sensitive data,

Time Base
The set of parameters that let you define the time and horizontal
axis attributes of a waveform record. The time base determines
when and how long to acquire record points,

Total Harmonic Distortion {THD)
The ratio of the waveform harmonic content to the RMS of
either the fundamental or the input signal, expressed as a
percent.
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Glossary

Vertical Bar Cursors
The two vertical bars you position to measure the time
parameter of a waveform record. The oscilloscope displays the
value of the active {moveable) cursor with respect to trigger and
the time value between the bars.

Video Trigger
Triggering on the sync pulse ol a composite video signal.

AY Format
A display format that compares the voltage level of two
waveform records point by point, It is useful for studying phase
relationships between two wavelorms.

YT Format
The conventional oscilloscope display format. It shows the
voltage of a waveform record (on the vertical axis) as il varies
over time {on the horizontal axis).

Glossary-10 THS710A, THS720A, THST30A & THS720P User Manual




Index

A

accessories, C—1
ACQUIRE button, 24, 3--3
acquisition
modes, 3-3
status, 3-38, 347
amplitude measurement, 3-33
applications
analyzing serial data communica-
tion link, 2-30
detecting glitches, 2-26
detecting missing power cycle,
242
displaying unknown signal, 2-16
measuring continuity, 2-19
measuring diode junctions, 2-19
measuring frequency, 2-20
measuring harmonic current,
2-44
measuring motor startup cerrent,
2406
measuring power, 2--38
measuring propagation delay,
2-22
measuring resistance, 2—18
meonitoring power quality, 2-40
testing switching transistor, 2-36
triggering on external signal,
228
friggering on missing pulse, 2-24
triggering on motor drive wave-
form, 2--30
friggering on motor RPM, 248
triggering on video signal, 2-32
automatic measurements, 3-31

AUTORANGH
button, 2~6
turning off, 310
turning on, 3-8
average statistic, 3-30

B

backlight, 3-63
bandwidth limit, 3-67
bar graph, 3-42
battery
capacity, -6
charging, 1-6
external charger, C-3
low battery indicator, 1-6
replacing. 1-5
beep, 336
burst width measurement, 3-33
buttons, using, 21, 2-6

C

cleaning, E-!
CLEAR MENU button, 2-7
connectors, -4
continuity, 2-19
contrast, display. 3-13
conventions, vi
coupling
trigger, 3-54
vertical, 3-67
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Index

current probe

description, C-4

scale factor, 3067

using, 2-38, 2-48, 315
CURSOR bution, 2-5, 311
CUrsors

application example, 2-22

readouts, 3-12, 3-39

using. 3-11
cycle mean measurement, 3-33
cycle RMS measurement, 3-33

D

data logger
application example, 240
display, 2-7. 3-40
position, 3-41, 3-71
saving and recalling, 345
scroll speed, 3-30
zoom, 341, 3-71
dB and dBm scale, 3-71
delayed time base, 3-29
AD statistic, 3-36
diagnostics, 3-65
dinde test, 2-19
DISPLAY button, 2-5, 3-13
display contents
meter mode, 3-37
scope mode, 3-46
dots, 313

E

edge trigger, how to use, 3-54
envelope, 3-3
external power
connector location, i—4
using, 1-7

external trigger, how to use, 3-54

F

factory setup
detailed description, B-1
recalling, 3—44
fali time measurement, 3-33
featuares
automatic measurements, 2-20
cursors, 2-22
data logger, 2-40
dot accumulate, 2-32
1solated channels, 2--12, 2-36
overview, 1-1
pulse trigger, 2-24, 2-26, 248
triggers, 352
waveform math, 2-38
floating measurements
application example, 2-36
overview, 2—12
frequency measurement, 3-33
front panel, 21, 2-6
functionzal check, -9

G

graticule, 3—13

H

HARD COPY button, 3-22
harmonic distortion, calculation
method, 317, A-8
harmonics
display, 317
measurements, 318
men, 316
saving and recalling, 3-44
setup, 3—16
status line, 318
high level measurement, 3-33
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Index

high voltage, warning, 2—14

HOLD button, 3-26

hotdoff, 3-55

HORIZONTAL MENU button,
2-5, 327

input protection, A—2, A-10, A-11,
A-12
nputs, 14
mtensity, display, 3-13
isolated channels
application exampie, 2-36
description, 2-12

L

line trigger, 2-29
losing saved information, -5
low battery indicator, 1-6

M

MAG button, 3-28
manual conventions, vi
math waveform
aliowed units, 368
application exampie, 2-38
functions, 368
max measurement, 3-33
max statistic, 336, 3-42
max—min statistic, 336
mean measurement, 333
MEAS button, 2-5, 3-31

measurement applications

data legger, 2-40
diode junction, 219
floating, 2-12, 2-36
frequency, 2-20
motor cursent, 248
phase, 3—12
power, 2-38
propagation delay, 2-22
resistance, 218
measurement definitions
harmonics, 318, A-8
meter mode, 3-36

power measurements, 3-20, A-9

scope mode, 3-33
measurement qualifier, 3-51
menus

acguire, 24, 3-3

cursor, 2-3,3-11

digplay, 2-5, 3—13

horizontal, 2-5, 3-27

how to use, 2—1

measure, 2--5, 331

meter, 3--37

overview, 2—4

savefrecatl, 2-4, 3—43

trigger, 2-5, 352

utility, 23, 3-60

vertical, 2--5, 3-66
meter

deluxe lead set, C-3

lead set, C~1

noise reject, 3—71

range, 3—41
METER button, 3-37
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Index

meter mode
features, 1-3
how to use, 2-9
min measurement, 3-33
min statistic, 3-36, 3-42
motor trigger, how (o use, 3-59

N

negative duty cycle measurement,
334
negative overshoot measurement,
3-34
negative width measurement, 3-34
nonvolatile memory
saving information into, 3-44
when replacing battery, 1-5

0

ON/STBY

button, 27

using, 1-5, 1-6
overrange indicator, 338

P

P5i02
compensating, 216
descripion, C-1, C-3
specifications, A-11

P67
compensating, 2-10
description, C~1
specifications, A—10

peak detect, 3-3

peak-to-peak measurement, 3-34

Index-4

nerformance verification, D1
period measurement, 3-34
phase measurement, 3-12
position
data logger, 341
horizontal, 3-28
of reference waveforms, 3-69
trigger, 3~29
vertical, 3-66
positive duty cycle measurement,
3-34
positive overshoot measurement,
3-34
positive width measurement, 334
power measurements, 3-20
saving and recalling, 344
pretrigger, 3-29
printing, 3-22
probe compensator
location, -4
using, 2-10
probe descriptions
ABOS, ABTO, C-5
AO21, A622,C-4
P5102, C~1, C-3
P6117, C—1
P6408, C-5
product description
accessories, C-1
general, 1--1
meter, 1--3
oscilloscope, 12
specifications, A-1
pulse trigger
application examples, 2--24,
2-26, 2-48
how to use, 3-56
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option Configuration for AT3600 Automatic Tester 5/N: 0788

AT Firmware Version: 2.61
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| 20 Node Switching Matrix | ]
| Printer Port ] YES |
i E !
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Server Port YES
Barcode Port YES
| Software Options ] ]

Continuity YES
winding Resistance YES
“Inductance {(Series Circuit) YES
Inductance (Parallel Circuit) YES
Inductance Match YES
Inductance with Bias (Series Circuit) YES
Inductancse with Bias (Farallel Circuit YES
Q Factor YES
Digsipation Factor KO

Equivalent Berieg Resistance YES
Eguivalent Parallel Resistance YES
Winding Impedance YES
Winding Impedance with Bias NO

Inpedance Phase Angle NO

Leakage Inductance YES

|
|
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]
f
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|
|
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J
|
Leakage Inductance with User Offset ! YES
i
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Interwinding Capacitance

Capacitance Match YES
Turns Ratio YES
Turng Ratio (from Inductance) NO
Interwinding Phase NO
Low Open Circuit Voltage NO
Insertion Loss YES
Return LoOSS YES
Longitudinal Balance YES
General Longitudinal Balance YES
Magnetiging Current TES
Open Circuit Voltage YES
Wattage YES
Stress Wattage YES
Leakage Current NO
Insulation Resistance YES
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| High-Pot DC | ]
! High-Pot AC ] |
| Stress Test -~ Surge ] YES i
} Trimming Adjustment i ;
| !

Cutput to User Port YES
Printed: 7 Feb 2001 - Calibrated: 7 Feb 2001 Page 3—of 5"
;:»/ >

11/23/2604 TUE 15:58 [TX/RX NO 68601 [doos






