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Tektronix TDS 340, TDS 360, and TDS 380 oscilloscopes arc digital signal
processors and are superb tools for displaying and measuring waveforms. Their
performance addresses the needs of both bf:nchlop lab and portable applicatdons
with the following features:

®  Two input channels, each with a record length of 1,000 samples and 8-bit
vertical resolution, Both channels acquire waveforms simultaneously.

2 Gigasample/second maximum sample rate (TDS 380); 1 Gigasamples/
second maximum sample rate (TDS 360); 500 Megasamples/second
maximum sample rate (TDS 340),

400 MHz analog bandwidth and fastest time base setting of 2.5 ns/div
{TDS 380%; 200 MHz analog bandwidth and fastest time base setting of
2.5 ns/div (TDS 360); 100 MHz analog bandwidth and fastest time basc
setting of 5 ng/div (TDS 340).

A full complement of advanced functions including or-screen readout,
AUTOSET, cursors, continuously updated automatic measurements, and
FFT.

Waveform averaging, waveform enveloping, and hardware peak detection.

Floppy disk drive (TDS 380 and TDS 360) for mass storage of waveforms,
selups, and hard copies.

A unique graphical user interface (GUI) and a logical front-panel layout
which combine to deliver the standard in usability pioneered by the TDS
family of pscilloscopes.
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To properly install and power on the oscilloscope, perform this procedure ||||||||||||||||||!|

| , 1. Check that you have the proper electrical connections. The rear label lists
\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\| power requirements for all possible voltage inputs.
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[ Tektronix TDS 360 52Eue wausone
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ON/STRY bution ~

Figure 1-1: The ON/STBY button

Line Fuse Replacement

WARNING. To avoid injury or death, unplug the line cord from the fine voltage
! power source before continuing.

1. Have handy a flat-biaded screwdriver.

2, Set the oscilloscope so its bottom is down on the work surface and its rear is
facing you.

Find the linc cord on the rcar cover. (See Figure 1-2.) Unplug the line cord
from its receptacle.

Find the fuse drawer beneath the line-voltage plug on the rear panel. Now,
pry open the drawer with a small flat-bladed screwdrniver, and remove the
line fusc. (See Figure 1-2.)

TDS 340, TDS 360 & TDS 380 Uscr Manual 1-3
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Getting Starged

Figure 1-2: Line fuse remova

. Reinstallaion- Do in reverge Seps 4 through 2 1o reinstall the line fyge and
then the Tine cord,
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Getting Started

This procedure uses internal routines to verify that the oscilloscope functions and
passes its internal self tests and signal-path compensations. It also confirms that
the oscilloscope was adjusted properly at the time it was last adjusted. No test
equipment or hookups are required.

Equipment Required: None.
Time Required: Approximatcly 5 minutes.

Prerequisites: Power up the oscilloscope and allow a 20 minute warm ap before
doing this procedure,

Procedure:
1. Press the front-panel button UTILITY.
2. Press the main-menu button System to select Diag.

Press the main-menu button Execute and then press the side-menu button
OK Confirm Run Test. The internal diagnostics verify proper oscilloscope
function. This verification takes about 30 seconds. While it progresses, 4
variety of test patterns flash on screen. When finished, status messages
appear on the screen.

Check that the screen reports no failures. 1f it reports a failure, the oscillo-
scope has failed the self test. Contact your Tekironix representative for
assistance.

Press CLEAR MENU.
Press UTILITY and then press the main-menu button System to select Cal.

Check that the word Pass appears in the main meou under the Voltage
Reference, Timing, and Ext Trig menu labels. (Sec Figure 1-3.) If any of the
labels read Fail, the oscilloscope has failed the self test. Contact your
Tektronix representative [or assistance.
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Getting Started

| Functional Test

The purposc of this proccdure is to confirm that the oscilloscope functions
properly.

NQTE. This procedure verifies functions; that is, 1t verifies that oscilloscope
Sfeatures operaie. It does not verify that they operate within limilts. Therefore,
when the instructions that follow call for you to verify that a signal appears
on-screen “that is aboul five divisions in amplitude™ or “has a period of about
six horizontal divisions,” do NOT interpret the quantities given as limils.
Operation within limits is checked in the performance tests, which begin on
page B-5.

- DO NOT make changes o the front-panel settings that are not called out in the
procedure. If you make changes to these settings other than those called out in
the procedure, You may obtain invalid resulls. In this case, just redo the
procedure from step 1.

Equipment Required: One P6109B (TDS 340), P6111B (TDS 360), or P6114B
(TDS 380) probe.

Time Required: Approximately 3 minutes.
Prerequisites: None.
Procedure:

1. Instafl the probe on CH 1. Connect the probe tip 1o PROBE COMP on the
front panel; leave the probe ground unconnected. (See Figure 1-4.)

Y ARG W P

Figure 1-4: Hookup for functional test

TDS 340, TDS 360 & TDS 380 User Manual 1-7
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Getting Started

2.

Press the front-pancl button SAVE/RECALL, the main-menu button Recall
Factory Setup, and then the side-menu button QK Confirm Factory Init.

3. Press AUTOSET,

4, Set the VOLTS/DIV o 1 V. Use the vertical POSITION knob to center the
waveform vertically on sereen,

5. Set the SEC/DIV 10 250 s,

6. Check that a square wave probe-compensation signal of about five divisions
||||||||||||||||' in amplitude is on screen.
|'|||||||||||||||‘
|||||||||||||||

7. Check that one period of the square wave probe-compensation signal is
about four horizontal divisions on screen.

8. Check that the horizontal POSITION knob positions the signal left and right
on screen when rotaied.

9. Press the front-panel button TRIGGER MENU, the main-menu button
Mode, and then the side-menu button Normal,

10, Check that the trigger-level readout for the main trigger system changes with
the trigger LEVEL knob.

11. Cheek that the trigger-level knob can trigger and untrigger the square-wave
signal as you rotate it (Leave the signal untriggered.)

12. Check that pressing SET LEVEL TO 50% triggers the sienal that you just
left untriggered.

13. Press the front-pancl button ACQUIRE, the main-menu buttont Mode, and
then the side-menu button Satmple.

14, Check that the oscilloscope displays an actively acquiring waveform
on-screcn. (Note that there is noisc present on the peaks of the square wave.)

15, Press the side-menu button Peak Detect. Check that the oscilloscope displays
an actively acquiring waveform on screen with the noise “peak detected.”

16. Press the side-menu button Envelope. Check that the oscilloscope displays
an actively acquiring waveform on screen with the noise displayed.

17. Press the side-menu button Average. Check that the oscilloscope displays an
actively acquiring waveform on screen with the noisc reduced,

13. Press WAVEFORM OFF to remove Channel 1 from the display.
19. Press CH 2 and move the probe to the CH 2 input.
20. Repeat steps 3 through 17 for Channel 2.
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Getting Started

21. Disconnect the probe from the channel input and the PROBE COMP
terminal,
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- This chapter begins with eight jllustrations that identify and describe each i
‘ \ control and connector on the TDS 300 Series oscilloscope. Next, Operating ! ‘
v =) Basics covers thesc additiona! topics: M““““““““

Dt AT : L DTl s """"""""||”|' as u

I
| ) ¥ Using the menu system

i
\”3 il
| ®  Using probes i
|“““““““ ®  Using autoset M“““““““Nh
Wl
=S

Display and Power Controis ﬂ

. W
E_Tﬂkll'ﬂll;x TDS 360 %MMWE |

W . 1

.

!

The Side Menu buttans provide . ““““““““W
b
|

access 1o side menu selections.
See page 29 for more

information zbaut the user R
\

interface. ‘

1

|
o X D' - The CLEAR MENU button clears “H“““““““N !
& elelolelo e

\ R ——
The ON/STBY button toggles  The Main Menu buttons provide access to
instrument power, main menu selections. See page 2-8 for
| ‘
| |
i
|

more infarmation about the user interface,

1
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Opcrating Basics

Vertical Controls

The: Veriical POSITION knob controls
VERTICAL toame- the vertical pesition of the selacted

f‘_‘-marnun 1 wavetorm.
The Waveform Select buttens display "

andselectwaveforms(CH1,CH2, MATH,
REF1, and REF2), Alight nexi to a button
illuminates when that waveform js
selected, The VERTICAL MENU button calls up

the vertical cperations menu, For more

Intormation abotnt vertical aperations,
WAVEEQRM OFF O\ see page 3-3,

Cannector t T cour
ecter to chassis ground, ﬁ'@ o The SCALE knob controts the vertical
seale of the seiacted waveform,

Probe compensation oulput. See The WAVEFORM OFF button turns
page 212 for instructions on how to off the selected waveform.
compensate the probes.
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Operating Basics

——— The Horizontal POSITION knob controls
the horizontal position of all waveforms.

—= The HORIZONTAL MENU butten calls up
the horizonlal operations menw. For more
information abaut horizontal operations,
sea page 3-8,

—— The SCALE knob contrals the hotizontal
seale of the active waveforemns.

TS 340, TDS 360 & TDS 380 User Manual 2-3




Operating Basics

Miscellaneous Controls

The MEASURE button calls up the
autormated measurements menu. See
page 317 for more information about

automated measurements,

The UTILITY button calls up the utility The floppy disk drive provides The HUN/STCP button starts
menu. See page 3-59 for more mass storage for waveforms, and stops acguisiion,
information about utilities, sefups, and hard copies.

The AUTOSET butten autormatically sets The HARDCOPY button starts print
up the insttument to produce a usable operations. See page 341 far more

dispiay of the input signals. See information about making hard capies,
page 2-15 for more information abaut

the autoset function,

)

= ‘
==~ ——U

UAMCEET )\ UTMTY  \MEASURE (HARCYPY ) (FUNETOR |
B s B

SAVENECALL CAZOR CABPLAY AL KRE

\ A
hd

The General Purpose Knob controls many
side-menu functions, including the cursors,

The SELECT bution switches control from
CUTSOT 10 CUrSQr, The ACQUIRE button ¢alls up the

acquisition menu. See page 325 for
mare information about controlling

The SAVE/RECALL button calls up the acquisition,
save/recall meny. See page 3-45 far more
information about saving and recalling
waveforms, See page 2-51 for more
information about saving and recalling
selups,

The CURSCR butien calls up the curser

menu, Sae page 3-21 for information
abeut making measurements with cursors.

The DISPLAY button cails up the display
meny. See page 327 for information
about centroiling the display.

TDS 340, TDS 360 & TDS 380 User Manual | 2-5
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Opcrating Basics

Display Map

The Status Readouts show

trigger status and acquistion \,-
status (mode andsamplingrate

or rumber of acquisitions),

Trigger laved indicator

Trigger position (T).

Indicates pesition
of vertical bar
Eursors in the

wavefarm record.

The waveform
record icon.

Shows what part of the waveform record is displayad.

The value entered with the
genaral purpase knob.

When the general purpose
knob is fitst agsigned, the
A knob icon appears here.

Cursor meagurement
readouts. See page 3-21

Trigger point indicator —

Channet ground

for more information about
tUrsors,

AN J Sef to TTL

w—- The side meny offars a

indicator

The Channal readout

shows the vertical soale of
all active channels.

2-6

i set to £er choice of specific

artions,

The Trigger readout shows
the trigger source and level

oae | Aoigon and whether the oscilloscope

Normal S00ns

5 triggated on the rising o
) Tatling adge of the waveform.

The main menu offers a
cheice of major actions.

\ When ir video-trigger mode,
The Time base readout shows the fhedre:adom fd'SPfE'VSFS.Olléme
time base setting. M indicates E’." ldtréggerLgature( leld 1,
(Myain time base, D indicates Ield 2, or Lines).
(Dielayad time basa,

TDS 340, TDS 360 & TDS 380 User Manual
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Operating Basics

-l A\ e

e/

The channai BNC inputs (CH{ and The EXT TRIG input accepts external
CHE2) accapt electrical signals for trigger signals. See page 3-12 for
dispiay. mare information about extemal
triggering,

2-7
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Operating Basics

TDS 300 Series oscilloscopes use an intuitive user interface. This interface
reduces front-panel clutter while allowing easy access to specialized functions
through the menu structure.

The procedure on page 2-10 iBlustrates how to navigate in the menu structure. If
you are unfamiliar with this menu system, you may want to run through the
procedure several times to leam how you can aceess functions and subfunctions,
Refer to Figure 2-1 as necessary.

TDS 340, TDS 360 & TDS 380 User Manual
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1 Press any of tha front-panal menu hittons. 2 Select an item from the main (bottom) meny

ar use leftmost button to pop up selections,

{ =)
..
| 0
| 0
j 0
0
! K
L_ rimndV,
ﬁﬁ\) cleioeloo/g) 4
HN“““ 3 Seiact an item from the side menu, if displayed, 4 Adjust meny item values with general pUrpase knab.
| st
|
‘l“““NI‘L 1. Push one of the indicateq front- ~panel buttons to call up a menu of functions.
MHHHHN This first menu is the main menu. Sometimes the main rhenu will be a side
‘I“““l“" menu (step 3), but most main menus are bottom menus.
.
1
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Operating Basics

2. Push a bottom menu button to select a function, One of three things result:

m  If the funclion has no subfunctions, it becomes active. If it is a variable
function, you can now use the General Purpose Knob to adjust it
(step 4),

If the function has subfunctions, they appear on the side menu (step 3).

The leftmost bottom menu button sometimes activates @ pop-up menu
(as shown in Figure 2-2). You can cycle through the pop-up menn
options by repeatedly pressing the button. Each selection cells up
different bottom and side menus.

Tek Run: 200k5/5 szraqe
[ — |.

) Hatdeapy
1 Porr

=

1 cantromics

onfig N

Rl o e B s & It o e BRI ¥

' Mi’ilﬁlu$3 oY LY TEsam]
=11 . :

Diag. [ . : 1
Hcp Lnyout:—lcp Forma GPIE "
sﬂffgm Fﬂ Portrait | Interleat JralksListen| Ro=222C

]Dc:)c:)c:)cj

Figure 2-2: A pop-up menu

Push a side-menu button to select a subfunction.

Use the General Purpose Knob to alter variable-function or subfunction
settings.

Press the CLEAR MENT] button to remove a4 menu from the screen.

TDS 340, TDS 360 & TDS 380 User Manual
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\ The TDS 340, TDS 360, and TDS 380 come with two standard-accessory

probes. Use these probes to conduct signals to the oscilloscope, For datailed
probe specifications and instructions, see the instruction manual packaged with -

o
Connecting a Probe  To connect a probe to the oscilloscope, attach the BNC end of the probe to either * ‘
the CH 1 or CH 2 fnput. Be sure to twist the probe end clockwise until the BNC
N . ‘

l

is fully locked. Sce Figure 2--3.

*
|
|

Figure 2-3; Connecting a probe 1

Compensating a Probe  Use the following procedure to compensate the probe every time vou set up your -

oscilloscope

1. Attach the probe BNC connector to the CH 1 input and attach the probe tip s
to the PROBE COMP output signal as shown in Figure 2—4. Aftach the |
probe ground clip to the outer ring of the CH 2 BNC. i

TDS 340, TDS 360 & TDS 380 Uscr Manual: .




Operating Basics

-
- O10O]2

.o =
2 EATH A g

Figure 2-4: Probe compensation setup

2. Press AUTOSET. The oscilloscope displays the compensation waveform. It
should resemble the waveform shown in Figure 2-5.

Tak fun: 100K5/5  Sample

iz
T
I‘
S
:
I
i

WI0IE ChT 7 L5tV

OIOIoO|O O

Figure 2-5: Compensation waveform

TDS 340, TDS 360 & TDS 380 User Manual

I
i
i
|
I
i
|
i
ol
. i
i
: i
|
o
H
i



1
"
“f
ol
4

|||||||||||||||||| 1
'»'\'\'\'\'»'»'»'»'»'»'»'»'»'»'»'»'\
-
BITIE:
af
-

|5||||||||||||||||I| :
iliiin

.
n
Il
ul
i
f
n
"
i
i
o
B
ul
"
A
t
|||||||||||||||||||||

Operating Basics
—_——

3_ + "
g]inecﬂk th?t thc_w.d'vafonn indicates correct compensation (see Figure 2-6), If
¢ v.v;v; m.'m 1ndicates gver or undercompensation, use the alignnent tool
provided with the probe 1 adjust the compensation as shown in Figure 2.7,

——

Probe compensated corectly

Probe overcompensated

Probe undareompensatad

Figure 2-6: How probe Compensation affects signals
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Operating Basics

Using Autoset

The TDS 300 Series autoset feature produces a stable, trispered display of
almost any input signal. To usc autoset, connect a §ignal 1o either the CH 1 or
CH 2 input connector, and press the AUTOSET button (shown in Figure 2-8).

Autasel

N

[ —— ]

(CamomET)  umry

- O O O W

MEAEURE H.AR.EK.KI“’V) { H.UWSI'IOP

BAVERECALL CANICHT TRBPLAY ASBUIRE

o OO

Figure 2-8: The AUTOSET button

Table 2-1 specifics the changes autoset makes in your oscilloscope setup.

Table 2-1; Autoset defaults

Control

Changed by autoset to

Selected channel

If none already displayed, numencally lowest of the dispiayed
channels

Acquire Mode

Sample

Acquire Stop After

RUN/STOR button only

Display Style

Vectors

Display Intensity — Overall

If less than 50%, set to 75%

Display Format

T

Horizontal Position

Centerad within the graticute window

Horizontal Scale

As determined by the signal frequency

Haonzontzl Time Base

Main Only

Trigger Positton

Unchanged

Trigger Type

Edge

Trigger Source

Numerically lowest of the displayed channels (the selected
channel)

Trigger Leve!

Midpeint of data for the tigger source

Trigger Slope

Fositive

Trigger Coupling

De

TDS 340, TDS 360 & TDS 380 User Manual
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Table 2-1: Autoset defaults {Cont.) “““““““M
Control ‘H

Changed by autos e

Vertical - |
V:rt' ca] Scalel AS determined by the signal fevel e
ical Coupling DC unless AC was previousiy set: ‘ :

Vertical Bandwidih

AC remains unchanged !“““““““W
Vertical Offeot
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f\“““\“““\\\“ Appendix A: Specifications . H
~ \
i This appendix contains complete specifications for the TDS 340, TDS 360, and . |

; TD$ 380. The specifications are divided into three subsections, one for each of ‘ ;
T three classes of traits: Warranted Characieristics, Typical Characieristics, and ‘ i

‘: Nominal Traits. |
? |
|

‘““N Warranted characteristics are described in terms of quantifiable performance I
limits that are warranted, This subsection lists only warranted characteristics. “““““N“ H!
‘ ]
I
\ |

Warranted Characteristics

NOTE. In these tables, those warranted characteristics that are checked in the

@ Performance Tests, starting on page B-3, appear in boldface type under the !
‘ column Name. 1

1
|
|
Performance Conditions  The elcctrical characteristics found in these tables of warranted characteristics
I apply when the oscilloscope has been adjusted at an ambient temperature ‘g
““ between +20° C and +30° C, has had a warm-up period of at least 20 minutes, ‘
and is operating at an ambient temperature between —10° C and +55° C (unless ““““““““

otherwise noted). o1 (

oY il
Table A-1: Warranted characteristics — signal acquisition system s e "

b

} Name Description
} Accuracy, DC Voltage Measurement, Measurement type DC accuracy ““““““N |
i Average Acquisition Mode Average of =16 waveforms +(2.0% x {reading — Net Offset!)l + Offset

. Accuracy + 0.1 div)
I Delta volts between any two averages of | (2.0% x Ireadingl + 0.15 div + 0.3 mV) |
= =16 waveforms acquired under the same -
setup and amblent conditions W““““““N

Accuraey, DC Gain, Sample or 2%
Average Acquisition Modes

Putse Response, Peak Detact and Sec/Div setting Minimum pulse width |
Envelope Mode 5 s/div -~ 25 yskdiv 10ns

TDS 340: 10 psidiv - 5 na/div The greater of 10 ng or
i TDS 360: 10 ps/div - 2.5 nsidiv 02 x sec/div sefting

TS 380 10 us/div - 1 ns/div
TDS 340, TDS 360 & TDS 350 User Manual ‘ “““““““““
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Appendix Az Specifications

Table A-1: Warranted characteristics -- signal acquisition system {Cont.)

Name Description
Accuracy, Offset [ Volts/Diy setting Offset accuracy
2 mV/div - 99,5 mVidiv +0.4% ¢ Net Offset’
+3mY + 0.1 div x Vidiv setting)
100 mVfdiv - 995 mV/div +(0.4% » INet Offaet!l
+ 30 mV + 0.1 div x Vidiv setting)
1 Vidiv - 10 Vidiv #(0.4% x INet Cffset!|
+300 mV + 0.1 div x Vidiv setting)
Analog Bandwidth, 0C Coupled

TDS 340: £C - =100 MHz y ot
TDS 360: DC - 2200 MHz; DC - 2180 MHz for 2 mV/div hen
TDS 380: DC — 2400 MHz; DC - 2250 MHz for 2 mV/div Py

Cross Talk (Channel [solation)

—_—

21001 at 50 MHz with equal Volts/Div settings on each channel CH T
input impedance, DC-Coupled TDS 340: 1 ML 1% in paralle] with 20 pF £2.0 pF EEA
TDS 360: 1 MC2 +1% in parallel with 20 pF £2.0 pF Y1
TDS 380: 1 MQ +1% in parallel with 12 pF £2.0 pF

lnput Voltage, Maximum

A

£300 V (DC or AC) GAT If; derate at 20 dB/decade above 100 kHz to 13 V peak AC'at
3 MHz and above

Lower Frequency Limit, AC Coupled?
1

=10 Hz

2

Net Offset = Difset - { Position x Volts/iv). Net offset is the voltage level at the center of the A-D converter dynamic
range. Offset Accuracy is the accuracy of this voltage level.

The AC Coupled Lower Frequency Limits are reduced by a factor of 10 when 10X, passive probes are used,

Table A-2; Warranted characteristics — time base system

Name

Description

Accuracy, Long Term Sampie Rate and
Delay Time

%100 ppm over any =1 ms interval

Accuracy, Deita Time Measurements': 2

Fforr‘_ Snﬁle-shot acquisitions using sample acquisition mode and a bandwidth limit setting
of FULL:

(1 Wi+ 100 ppm % IReading! + 0.6 ns)

For repetifive acquisitions using average acquisition mode with 216 averages and a
bandwidth limit setting of FULL:

+(1 Wi + 100 ppm = [Reading! + 0.4 ns)

Fgr input signals >5 divisions in amplitude and a siew rate of 22.0 divisions/ns at the delta time measurement points,
Signal must be acquired at a volts/division setting >5 mV/division.

The WI (waveform ingen:al) is the time hetween the samples in the waveform record. Also, see the foothotes for Sample
Rate Range and Equivalent Time or Interpolated Waveform Rates in Table A~11 on page A-5.

TDS 340, TDS 360 & TDS 380 User Manual
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Appendix A: Specifications

Tﬂble A-3: Warranted characteristics - triggering system

MName Description
" Accuracy, Trigger Level, DC Coupled Trigger source Sensitivity

CHiorCH2 +{3% of |Setting — Net Offset’ + 0.2 div
voits/div setting + Offset Accuracy)

External +{6% of |Zettingl + 20 mV)
| External/10 (6% of |Setting! + 200 mY)
. Sensitivity, Edge-Type Trigger, DC Trigger source Sansitivity

* Coupled CH1 or CH2 TDS 340: 0.35 division from DC to 20 MHz,
' increasing to 1 div at 100 MHz

TOS 360: 0.35 division from DG to 50 MHz,
increasing to 1 div at 200 MHz

TDS 380: 0.35 divisien from DC to 50 MHz,
increasing to 1 div at 400 MHz

TDS 340: 50 mV from DC to 20 MHz,
increasing to 150 mVY at 100 MHz

TDS 380; 50 mV from DC 1o 50 MHz,
increasing to 150 mV at 200 MHz

TDS 380: 50 mV from DC 10 50 MHz,
increasing fo 500 mV at 400 MHz

Extemal10 TDE 340; 300 mV from DC to 20 MHz,
increasing to 1.5 V at 100 MHz

TO¥S 360: 500 mV from DG to 50 MMz,
increasing to 1.5 V at 200 MHz

TDS 380: 500 mV from DC to 50 MHz,
increasing to 5.0 V at 400 MHz

- Input Impedarice, External Trigger 1 MQ +2% in parallel with 20 pF +2 pF

Maximum Input Voltage, 1300 V (DC or AC) CAT II; derate at 20 dB/decade above 100 kHz to 13 V peak AC at
External Trigger 3 MHz and above

T Net Offset= Offset (Position x Volts/Div). Net Offset is the voltage level at the center of the A-D convetter dyhamic
range. Offset Accuracy is the accuracy of this voltage level.

- Table A-4: Power Requirements

- Name Description

- Source Voltage and Frequency 90 to 132 VACgys, continucus range, for 47 Hz through 440 Hz

132 to 230 VACgus, continuous range, for 47 Hz through 63 Hz
- _Power Consumption <65 Watts (120 VA)

A-3




Appendix A: Specifications

Table A-5: Warranted characteristics — environmentai

Name

Desctiption

Atmosphetics (TDS 340)

temperature:

-10% G o +55° €, sperating;
-51° Cto 4717 C, non-operating

Relative humidity:

10 85%, at of helow +40° C, orto 75% from +41° Cio 4862 C
Altitudle;

To 15,000 it (4570 m), operating;
to 40,000 # (12190 m), nen-operating

Atmospherics (TDS 360 or TDS 380)

|"| \
i

Temperature withcut diskette in floppy disk drive:

+4% C to+50° C, operating;
-22° Cto+60° C, non-operating

Temperature with diskette in floppy disk drive:
+10° C to +507 C, operating or non-operating
Relative humnidity without diskette in floppy disk drive:

to 80% at or helow +29° C, or to 20% fram +30° C t6 +50° C, operating;
to 90% at or below +40” C, orto 5% from «41° C to +50° C, non-operating;

Relative humidity with diskette in floppy disk drive:

to 80% at or below +29° C, or to 20% from +30° € ta +50° C, eperating or
non-operating

Altiieele

To 15,000 f (457‘0 m), operating;
fo 40,000 ft {12190 m), non-cperating

\'\N\NHNN Dy

N\N\N\N |

Randorm vibration without diskette in floppy disk drive;

0.31 g pys, from 5 to 500 Hz, 10 minutes each axis, operating;

248 g pys, from 5 to 500 Hz, 10 minutes each axis, non-cparating

l
l\“\NNHNN
.
il
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| Typical Characteristics
o) Typical characteristics are described in terms of lypmal or average performance. ‘ -

Typical characteristics are not warranted.

Name Description

Table A-§: Typical characteristics — signal acquisition system
: !
I
|

. Accyracy, DC Gain, Envelope 3% for sec/div settings from 5 Sec/Div to 25 usec/div; \
‘ Acquisiticn Mode 2% for sec/div settings from 10 ps/div to & nefdiv (TDS 340);
X +2% for sec/div settings from 10 ps/div to 2.3 ns/div (TDS 360);

Accuracy, DC Voltage Measurement, Measurement type DC accutacy
Sample Acguisition Mode

+2% for sec/div settings from 10 ps/div to 1 ns/div (TDS 380) ‘
i
|
I

Any Sample +(2.0% x (Ireading — Net Offset!l) + Offset

acguired under the same setup and
ambient conditions

Frequency Limit, Upper, 20 MHz Band- 20 MHz
width Limited

e Step Response Setting Error Volts/Div Step Settling error (%)? |
sefling amplitude 100 ns 20 ms |

. - Aceuracy + 0.13div+ 0.6 mV) .‘
Delta Volts betwean any two samples? +(2.0% x ireadingi + .26 div + 1.2 mV)
i

\

2 mVidiv — 89.5 mV/div =2V <10 =0.1
100 mV/div - 995 mV/div | <20V =15 =0.2
g 1 Vidiv = 10 Vidiv <200V 3 02
Common Mode Rejection Ratio (CMRR) 100:1 at 60 Hz, reducing to 20:1 at 50 MHz, with equal Volts/Div and Coupling settings

oneach channel.

1 Net Offset = Offset - (Position x Volts/Div). Net Offset is the voltage level at the center of the A-D converter dynamic
range. Offset Accutacy is the accuracy of this voltage level.

The samples must be acquired under the same setup and ambient conditions.

' The values given are the maximum absolute difference between the value at the end of a specified time interval after the |
o mid-fevel crossing of the step, and the vaiue one second aiter the mid-level crossing of the step, expressed as a
| |
‘ -

percentage of the step amplitude,
115 | ‘
3 m
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i) Lowest Frequency for Sucoessiul Operation | 50 Hz - o [
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- 2 The waveform interval (W) is the time hetween the samples i (I
i 8 for ples in the waveform record. Also, see the foatnote for the
|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\ *‘ chatacteristics Sample Rate Range and Equivalent Time or interpolated Waveform Ratas in Table A-11 on page A-8. ]||||||||||||||||iﬁ|
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Appendix A: Specifications

Description
=5 Years

Nominal traits are described using simple statements of fact such as “Two,
identical” for the trait “Input Channels, Number of,” rather than in terms of
limits that are performance requirements.

Mame 't Description
- Bandwidth Selections 20 MHz and FULL

Digitizers, Number of Two, identical, digitized simultaneously
8 bits!

nput Channals, Number of Two, identical, called CH 1 and CH 2
“Anput Coupling DG, AC, or GND
Velts/Div setting Offset range
2 mVidiv - 89.5 mV/div =Y
100 mV/div — 985 mVi/div +HaoV
1 Vidiv ~ 10 Vidiv +100V
+A divisions
2 mV/div to 10 V/div

TOS 340: 3.5ns
TOS 360: 1.75 ns
TDS 380 875 ps

Level one probe coding

: _Diﬁpiaved verlically with 25 digitization levels (DLs) per division and 10,24 divisions dynamic range with zoom off. A DL
Is ﬂ!e smallest voltage level change that the 8-bit A-D Converter can resolve, with the input scaled to the volts/division
setting of the channe| used. Expressed as a voltage, a DL is equal to 1/25 of a division times the voits/division setting.

Thﬁlsensitivity ranges fram 2 mV/div to 10 Vidiv in a 1-2-5 sequence of coarse settings. Between consecutive coarse
5‘-¢%ﬂmgsE the sensitivity can be finely adjusted with a resolution of 1% of the more sensitive setting, For example, hetween
50 mVidiv and 100 mV/div, the volts/division can be set with 0.5 mV resalution,

A-7
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Table A~11: Nominal traite — time base system ol
tiii]
: " — i
- o escrinton T
'\'\:\:\:\:\:\:\:\:\:\:\:\:\:\:\:\:\:\:\:\n ‘ Range, Sample-Rate' TD3 340: 10 Samples/s to 500 MSamples/s in a 1-2-5 sequence l\:\:\:\:\:\:\:\:\:\:\:\:\:\:\:\:&\,
Wi, TDS 360: 10 Samples/s to 1 GSamples/s in & 1~2-5 sequence il |
‘|‘.‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘;J . TDS 380: 10 Samples/s to 2 GSamples/s in a 1-2-5 sequence i,
Mg L . —— M
L \ Range, Seconds/Division TDS 340: 5 nsidiv to 5 s/divin a 1-2.5-5 sequence i
il 7D8 360: 2.5 na/div to 5 s/div in & 1-2.5-5 sequence i}
|‘||‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘|\ t TDS 380: 1 ne/div to & s/div in a 1-2.5-5 sequence i
T e Y g —
=1 Becord Lengty 1000 sarples -
\'il\\\HHHHHHHH ) 1 - N N T X [
junt. 2;1: sr::‘g?ezfml‘;me re;tas, Egpressed in samples/second, at which a digitizer samples signals at its inputs and stores i
i, . p 1y to produce a record of time-sequential samptes
ol
W |

The v_u!aveform F}ate (WR}. is the equivalent sample rate of 2 waveform record. For a wavetorm recard
real-time sampling of a single acquisition,

I
_ ™
: dequired by e
_ _ _ the waveform rate is the same as the real-time sampie rate; fot a waveform e
created by interpolation of real-time samples from a single acquisition or by equivafent-fime sampling of multipie s
?f(miemtg?;, Itnhtz rhza;e;for;; rate is ffaster thandthe hreal time sample rate. For all three cases, the waveform rate is i
i al) 1or the wavetarm record, whare the waveform interval (W1 is the time between the samples in the i
pui. wavetorm record i -
[l I
|1 [l
. L
= i
Ta l -12: H T T . i
bie A-12: Nominal traits — triggering system iy
e
. e Description i
WWM f_’o‘nQe. Hold Off 500 ns minimum to 10 seconds maximum l‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘lﬁ
= Sanges Thager v Soures — =
Al [ I
|‘||‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘| | Any Channel +12 divisions from center of screen ‘I}I}I}I}I}I}I}I}'}'}'}'ﬂ'}'}'}'ﬁ"‘
- Extemal £15 Volts m
= Stemalid 5 Vol -
. il
) . . e £300 Yols =
‘Ijl‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l Forrnats and Field Ra tes, Viden Tnggef Triggers from Syﬂﬂ'ﬂeilaﬁ\fe COmPOSitB VidED, E25 10 625 iines, 50 Hz to 60 }“&, interlaced l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\
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Appendix A; Specifications

nal traits — display system

Description

7-inch (17.95 em) diagenai, magnetic deflection; horizontal raster-scan; F31 green
phosphor

840 pixels horizontally by 480 pixels vertically
Display area is 5.04 inch (12.92 em) horizontally by 3.78 inch (9.69 cm) vattically

A single graticule 401 x 501 pixels (8 x 10 divisions, with divisions that are approximately
1emby 1 om)

Dim and Bright, with adjustable Cverall Intensity and Contrast

Description

Part of Option 14 I/Q interface or TD3F14A /0 interface field upgrade kit, complies with
IEEE Std 488-1987

Part of Qption 14 /0 interface or TD3F14A O interface field upgrade kit; a 9-pin male
DTE RS-232 interface that compiies with EA/TIA 574-50

Part of Option 14 ¥Q interface or TD3F14A I/Q interface field upgrade kit; a 25-pin, [BM
PC-type, paraliel printer interface that complies electrically with Centronics C332-44,
Rev A

DB-9 rear panet Video connector; non-interdlaced, with levels that comply with ANS
RS343A

VGA compatible &t a 30.6 kHz sync rate

Power Supply, Printer
"(Option 14 Only)

Power supply connector to supply power to the Option 3P Printer Pack

1

- Teble A-15: Nominal traits — power distribution system

-Name

Description

Fuse Rating

5 min 20 mm, 3,15 A (T), 250 V; o 1,28 in > 0.25 in, 3A (T), 250 V

A-9




Appendix A: Specifications

Name

Table A-16: Nominal traits — mechanical characteristics E
Description

Weight
Standard TDS 340

Standard TDS 360 or TDS 380

8.4 kg (18.5 Ibs) with front cover, accessories, and accesseries pouch installed:
12.7 kg (28 Ibs) when packaged for domestic shipment

7.0 kg (15.5 |bs) stand-alone instrument; T
B.6 kg (19 Ibs) with front cover, accessories, and accesseties pouch lnstalled
12.9 kg (28.5 ibs} when packaged for domestic shipment

6.8 kg (15 |bs) stand-alone instrument; ’ b

Rackmount TDS 340

Rackmount TDS 360 or TDS 380

6.4 ko (14 Ins), plus weight of rackmount parts, for TDS 340 (Opticn 1R): S
14.5 kg (32 Ibs) when the rackmounted TD'S 340 is packaged for domestic shlpment

6.6 kg (14.5 Ibs). plus weight of rackmount parts, for TDS 360 or TDS 380 (Cption 13).

shipment

Rackmount conversion kit

Overall Dimenstons
Stantard Instrument (Figure A-1)

14.7 kg (32.5 Ibs) when the rackmounted TDS 360 or TDS 380 is packaged for domesuc
4.5 kg {101bs); 7.5 kg (17.5 Ibs) when kit is packaged for domestic shipment

Height: 191 mm (7.5 in) with feet and accessoties pouch installed ‘
165 mm (6.5 in) without the accessories pouch instafled .
( :
(

Width: 362 mm (14.25 in} with handie

Depth: 471 mm (1855 in) stand-alone instrument
490 mm (19.28 in) with front cover installed

Rackmaunt Instrurment

Height; 178 mm (7 in)
Width: 483 mm (19 in) o
Depth: 472 mm {18.6 in) without handles; 517 mm (20.35 in) including handles

A-10

564 mm (2.2 n) with handie extended -
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¥
| - , . - b
g EC Declaration of Conformity Meets intent of Directive 89/336/EEC for Electromagnetic Compatibiiity and Low Valtage Directive HHHHHHW
‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|ﬂ' '{‘3/23{ ECC for Product Safety. Compliance was demenstrated to the following specifications as |‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘éﬂ
R, - , I
e EMG Directve 80/336/EEC: . - i
W) + EN 55011 o Class B Badiated and Conducted Enissions ! L
W | EN 50081-1 Emissions: ||||||||||||||||H|
bl ! EN 60555-2 AC Power Line Hammarie Ermissions Il
e < EN 500821 Imrmunity; ' m
w I
”""""""""". I itC 8013 RF Elgctmmagnehc _Fleld lmmunity E L
Hilk l IEC 801-4 Electrical Fast Transient/Burst immunity L
i ’
pln | Low Voitage Directive 73/23/EEC: N
‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘| EN 610101 Safety sequirernents for electrical equipment for measurement, %W%
il contrel, ahd laboratory use '||||||||||||||||%|
|"‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘ ' 1 Tomaintain emission requirements when connecting to the YO interface of this cscilloscope, H|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|ﬂ"
ii|||||||||||||||||||| use pnly & high-guafity, double-shielded (braid and foil) cable. The cabte shield must have f\HHHHHHH\Hl\
bl iow_-lmpedanCe connections to both connector housings. The VGA cable must also have a .
|‘.|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘¥ terite core at both ends. Acceptable cables are listed in Table C-6 on page C—4. ?|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘H|‘|
il 2 Pe_rforrnance criteria: <+0.3 division wavetorm displacement, or <0.6 division increase in p-p .
Ml noise trom 27 MHZ to 500 MHz. Test conditions: both channel inputs terminated with Il
i grounding caps, both channels set to 10 mV/div, both channels set to DC Counling, trigger * Il
\|‘\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\| . seurce set to OH 1, acquisition mode set to Sarmple, and time base set to 250 pe/div, |&|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\W‘
i g l N N PO ‘
“|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘i Cariifications Endgrwnterg igaboratones listing to Standard UL3111-1 for Electrical Measuring and Test t I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘ﬂl‘
il quipment,
: . . , ¢ ]
‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘| Canadian Standards Association certified to Standard CAN/GSA-C22.2 No, 1010.1-92. 3 |\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\'\
‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘| % These standards are North American interpretations of IEC 1010, g |‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘u|‘
Ml 4 Conditions for certification: operating temperature —10° C to +55° €, maximum opesating il
I altitude 2000 m, Safety Class | (IEC 1010-1 Annex H), Overvaltage Catagery !l (IEC 1010-1 © Jm
it ) ol 51 5««%%«%%!
! T — : - — e 1
MHHHHHHHH"I FCC Compliarice Emissions comply with FCC Code of Federal Regulations 47, Part 15, Subpart B, Class A Limits Ml
|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘ CSA Certified Power Cords C5A Certification inciudes the products and power cords appropriate for use in the North America @ 1|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|Q|‘|
“""""""""| power network, All other power cords supplied are approved for the golntry of uge. ‘ \HHHHH\H\H\H
‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘| Overvaltage Category Category: Examples of Products in this Category: € J""""""""""""""""""‘
\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|‘| CAT (1] Distribution-level mains, fixed instaflation & l‘|‘|‘|‘|‘|‘|‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘|
i CATI Local-level mains, applances, portable equipment ES il
Al CAT Signal levels in special equipment o parts of equipment, telecommu- > il
i i
\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\| Pollution Degree 2 Do not opetate in eavitonments where conductive poflutants may be present, ﬁ I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘
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Appenderfo'rmance rificatio ) - ‘

TDS 380 oscilloscopes meet warranted specifications. Depending on what you

I
The procedure in this appendix verifies that the TDS 340, TDS 360, and !
want to accomplish, you may prefer to perform another procedure you can find 1

elsewhere in this manual ‘
B To rapidly confirm that this oscilloscope functions, just do the procedures
under Self Tests, which begin on page 1-3,

or signal sources, and performs extensive functional and accuracy testing to
provide high confidence that the oscilloseope performs properly. You can use |
it as 2 quick check before making a series of important measurements.

Advantages: This procedure is quick to do, requires no external equipment

. . To further check functionality, do the procedures under Functional Tests that
e I begin on page 1-7.

a require no additional equipment other than a standard-accessory probe, and |
ml) more completely test the internal hardware of this oscilloscope. You can use ‘
TR them to quickly determine if the oscilloscope is suitable for putting into

Advantages: Thesc procedures require minimal additional time to perform,
service, such as when it is first received. \

If you need a more extensive condirmation of performarnce, do the Perfor-
mance Tests in this appendix, beginning on page B-5, after doing the
Functional and Self Tests st referenced,

Advantages: These procedures add dircct checking of wamranted specifica-
tions. They require more time and suitable test equipment. (See Equipment

Regquired on page B-3.)

I
Conventions ‘

Throughout these procedures the follcwing conventions apply: ‘

m  FEach test procedure uses the following general format:

Title of Test
Equipment Required f

Time Required
Prerequisgites

Procedure
Refer to Figure B-1: “Main mems” refers to the menu that labels the seven ‘
menu buttons under the display. “Side menu” refers to the menu that labels ‘

TDS 340, TDS 360 & TDS 380 User Manual B~ Ik
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A that pops up when a main menu butron is pressed.

Ml
g

i
L
HHHHHHHHHHH I n V_Vherc I‘D.SU'UCtCC’l.tO use a fr Oflt-pﬂﬂﬂl button or kl'l()b, select fl'O.l’I'l a Imain or ||||||||||||||||m
ity Side meny, or verify a readout or status message, the name of the button or Il
" 710D appears in boldfaco type I
! [
N ™ Instructions for menu selection follow this format: FRONT PANEL .
il BUYTON — Pop-Up (f necessary) ~ Main Menu Button ~ Side Menu il
Wl { ' Buiton. For exanz%‘)lc “Push TRIGGER MENT — Type: Video — Trig- i
- ger On = Lines =
il Tl
b STOR This symbol denotes information you must read to do the procedure [T
m propery. =
o W
||||||||||||||||||| I L
il W
R ’ LI
i (= !
¥ ;
I T 1 i
bl : RNl e T Side Men :||||||||||||||||||I||
i : - x {1
g [ i LI
] 0 It
(e [ empensation (3pe) cotrects for D¢ il
Wi - [Endor lona-Term anh. ShESan B¢ i any [l
| R the after {he oscltoscope (s warmed up, gnd I
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il |
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Appendix B: Performance Verification

Test Equipment

Table B-1: Test equipment

These procedures use external, traceable signal sources to directly check
instrument performance. If your test equipment does not mect the minimum
requirernents listed in Table B-1, your test results will be invalid.

Item number
and description

Minimum requiraments

Example

Purpose

1. Termination 50 O
(two required)

Impedance 50 0; connectors:
female BNG input, rale BNC
cutput

Tektronix part number
011-0049-01

Checking delay between
channels

Cable, Precision Coaxial
(two required)

50 Q, 91 ¢m (36in), male to
male BNC connectors

Tektronix part number
012-0482-G0

Signal interconnection

Connector,
Duai-Banana

Female-BNC to dual-banana

Tektronix part number
103-0090-00

Several accuracy tasts

Connector,
BNC T

Male-BNC to dual-female-BNC

Tekivonix part number
103-0030-00

Checkirg tﬂgger sensitivity

Coupler,
Duoal-lnput

Female-BNC to dual-mate-BNC

Tektronix part number
067-0525-02

Checking delay between
channels

Generator, DC Calibration

Variable amplitude to +110 V;
accuracy 10 0.1%

Wavetek 9100 Calibration
Syatem with Cption 250

Checking DC offset, gain, and
measurement accuracy

Generator,
Leveled Sine Wave,
Medium-Frequency

200 kHz o 250 MHz; vanable
amplitude from 5 mV 104 Vg
into 3002

Wavetek 9100 Calibration
System with Cption 250

Checking hardwidth and trigger
sensitivity

Generator,
Leveled Sine Wave,
High-Frequency!

200 kHz to 400 MHz; varabie
amplitude fromsmyVto 4 V.,
inta 50

Rohde & Schwarz SMY with
RV 35 Power Meter and
NRV-Z8 Power Sensor

Checking bandwidth and trigger
sensitivity

Generator, Time Mark

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

Wavetek 9100 Calibration
System with Option 250

Checking sample rate and
delay-time accuracy

. Probe, 10X,
included with this
natrument

A PE10SB (TDS 340), P6111B
(TDS 360), or P&1148
(TDS 380) probe

Tektronix number

PE1098 (TDS 340), P&111B
(TDS 380), or PE114B

(TDS 380)

Signal interconnection

The high frequency leveled sine wave generator is only required to verify the TDS 380, not the TDS 340 or TDS 360. If you
use the example equipment, refer to Sine Wave Generator Leveling Procedure on page B-14 for information on abtaining
a leveled output from an unleveled sine wave generator. if avaitable, you can use a Tektronix SG504 Leveled Sine Wave

Generatiot in place of the example squipment.

TS 340, TDS 360 & TDS 380 Uscr Manual
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Appendix B: Performance Verification

Test Record

TDS 340, TDS 360, and TDS 380 test record

Photocopy this page and use it to record the performance test results for your..
Instruinen.

[nstrument Seral Number:
Temperature:

Date of Cafibration:

Certificate Number:

RH %:

Technician:

Performance test

Minimum

Incoming

Qutgoing

Maximum

DC Voitage Measurement Accuracy

CHIVOTSDIV 1V

200mV

50 mv1

50 my2

A arsomy
10mV
EmV

+98.9Y

+8.52Y

619 mY
-1 my
+314 mv
+65.4 my
=288 mV

CHz VOLTSRIV 1V

200 mvy

50 mv!

50 my2
Aatsomy
1omvy
5mV

+88.9Y

+8.52V

-£19my
-9 my
+34 mv
+Gh.4mV
=088 mVY

Analog bandwidth

CH1

CHz2

Long term sample rate and delay time accuracy

Edge trigger sensitivity, DC coupled

Main Trigger
Main Trigger — Falling

stable trigger
stable trigger

1 Generator setat-0.6V,
2 Generator setat—0,9 V.

TDS 340, TDS 360 & TDS 380 User Manuyal




The procedurcs arc in three groupings: Signal Acquisition System Checks, Time
Base System Checks, and Triggering System Checks. They check all the
characteristics that appear in boldface type under Warranted Characteristics on
page A-1.

Prerequisites  The tests in this subsection comprise an extensive, valid confirmation of
performance and functionality when the following requirements are met:

®  The cabinet must be installed.

®  You must have performed and passed the procedures under Self Tests, on
page 1-5 and those under Functional Tests, on page 1-7.

The digitizing oscilloscope must have been operating for a warm-up period
of at least 20 minutes, and must be operating at an ambient emperature
between —10° C and +55° €.

Signal Acquisition System Checks

These procedures check signal acquisition system characterisides that are listed as
checked under Warranted Characteristics in the Specifications scction.

Check DC Voltage
Measurement Accuracy

WARNING, Performance of this procedure requires input voltages up to 98 VDC.

A Contact with live circuits could cause infury or death. Be sure 1o set the DC
calibration generator to 0 volts before connecting, disconnecting, and/or moving
the test hookup during the performance of this procedure.

Equipment Required: One dual-banana conncctor (Item 3), one DC calibration
generator (Item 6), and one precision coaxial cable (liem 2).

Time Required: Approximately 35 minutes.

Prerequisites: The oscilloscope must meet the prerequisites listed on
page B-5.

Procedure:

1. Set the output of a DC calibration generator to 0 volts.

TDS 340, TDS 360 & TDS 380 User Manual B-5
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2. Connect the output of a DC calibration gencrator through a dual-banana i

connector followed by a 50 £2 precision coaxial cable 1o CH 1, as shown in HHHHHHHHN‘
3 Figure B-2,

|
Il
| i
|
1l ; ST Ml
I DG Calbrator 0= g 7% I
|||||||||||||||||||| ‘\ Odui Sgrse R Ml
P w— oo s |
| [ 6 Lo 2O O s I
HNN“HNH“ ; { v o5oesc | @O O ||||||||||||||||N|i
|||||||||||||||||||| | L Il
Duatbanamato
I
HN“““N“““ ‘ Figure B~2: Hookup for DC voitage measurement accuracy check ‘n
“""""""""" 3. Press SAVI/RECALL SETUP — Reeal Factory Setup — OK Confirm -
i i

|||||||||||||||||||| 4. Press ACQUIRE — Mode —+ Average 16. (L

il
- 5. Press MEASURE — Select Measurement. !NNH\NN\IHI
i \
Nl 6. Press the side menu button more until the menu label Mean appears in the I
Al

m side menu, Press the side menu button Mean. (il
e

ke 7. Set the vertical SCALE to one of the settings listed in Table B2 that you ||||||||||||||||I|
il 3 have not yet checked. (Start with the first setting listed.)

. ¢ sV W<t ‘
|||||||||||||||||" 9. Tum the General Purpose Knob to set the vertical position to the setting \HHHHHHHH
|||||"""""""" | listed in Tablc B~2. The baselinc level moves off screen. . \
N 10. Pross tho main e button Offset T
\swmum\ww 11, Use the General Puspose Knob (o sot vertical offset to the secing listed in U

' Table B2 for the present vertical scale setiing, The baseline level remains v ([l
i :

¢

ol
" w 1

||||||||||||||||H|‘
-
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|

|
I - (Il
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”"“""m""“ TDS 340, TDS 360 & TDS 380 User Manual . ||||||||||||||||||




Appendix B: Performance Verification

Table B-2: DC accuracy

Vertical scale
setting

Fosition
setfing (divs)

Offset setting

Generator
setling

Accuracy limits

1V

+5

+100V

+98 Y

971 Vio+980Y

200 mV

+10V

+8.4 Y

+8.28 Vto +8.52 V

50 my

-1V

=38V

A8 mVio 619 mV

-1V ~0.9V

-881 mV to =819 mV

+54.6 mV to +65.4 mV
~482 mV to ~-898 mV

12, Sct the generator to the level and polarity indicated in Table B-2 for the
vertical scale, position, and offset settings you have made. The DC test level
should appear on screen. (If it docs not return, the DC accuracy check has
failed for the present vertical scale setting of the current channel. )

. Check that the readout for the measurement Mean rcadout on screen is
within the limits listed for the present vertical scale and position/offsct/gen-
erator settings.

. Repeat steps 7 through 13 until you have checked all the vertical seale
settings listed in Table B-2. Record the measurements for each of the 50 mV
settings.

135. Subtract the second 50 mV measurement from the first and compare the
result to the “A at 50 mV” limits int Table B-2.

16, Press WAVEFORM OFF; then, press CH 2.
17. Set the generator output to O V.

18. Move the test hookup to the CH 2 input.

19. Repeat steps 5 through 15 for channel 2.

20. Set the generator output to 0 V.

21, Disconnect the cabie at the CH 2 input connector.

DC Gain Accuracy  DC gain accuracy is verified by successful completion of the seif tests and the

DC voltage measurement accuracy (in the previous procedure).

Offset Accuracy  Offset accuracy is verified by successful completion of the Self Tests and the DC

voltage measurement accuracy (in the previous procedure).

TDS 340, TDS 360 & TDS 380 User Manuai
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Appendix B: Performance Verification

Check Analog Bandwidth

Equipment Required: One leveled sine wave generator (Jtem 7 or 8), one 50 Q
precision cable (Jtem 2), and one 50 & termination (Ttem 1).

Time Required: Approximately 20 minutes.
Prerequisites: See page B-3.

Procedure:

1. Connect, through a 50 € precision cable and a 50 & termination, the sine

wave output of a leveled sine wave generator to CH 1 (sce Figurc B~3). Set
the output of the generator to a reference frequency of 50 kHz.

NOTE. If you are verifving a TDS 380, you need a leveled sine wave gererator
with a 400 MHz omtput frequency. Refer 1o Sine Wave Generator Leveling

Procedure on page B-14 for information on obtaining a leveled output from an
unleveled sing wave generator,

Levaled
Sine Wave
Generater

]

aoogoon o |

Qoo O

Cutpu

p

C LD ooocoSmog g

o

}

E]I
G
©

—"

r'—-_
})ﬁ 50 Q Temination
\.

Figure B-3: Hookup for analog bandwicdth check

1. Press SAVE/RECALL SETUP — Recall Factory Setup — OK Confirm
Factory Init,

Set the horizontal SCALE to 10 us/div,

Press TRIGGER MENU — Coupling — Noise Rej.
Press ACQUIRE — Mode — Average 16.

Press MEASURE — High-Low Setup — Min-Max.

S B w o

Press the main menu button Select Measurement, Now press the side menu
button more until the menu label PR-Pk appears in the side menu. Press the
sidle menu button Pk-Pk.

Set the vertical SCALE to 10 mV/div,

TDS 340, TDS 360 & TDS 380 User Manual
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Appendix B: Performance Verification

First, increase the reference
frequency to the test frequency;
then decrease the horizontal
scale,

Seecond, read the results
from the readout of
measurement Pk-Pk.

Sct the generator output so the CHx Pk-Pk rcadout equals 60 mV.
Press SET LEVEL TO 50% as necessary to trigger the display.

. Increase the frequency of the generator output to 100 MHz (TDS 340),
200 MHz (TDS 360), or 400 MHz (TDS 380).

11. Set the horizontal SCALE to 5 ns/div (TDS 340), 2.5 ns/div (TDS 360), or
2.5 ns/div (TDS 380).

12. Press SET LEVEL TO 50% as necessary to trigger the display.

13. Check that the Pk-Pk readout on screen (as shown in
Figure B—4)is =42.5 mV.

(”"

Tak Run: EOOMS/E  Average
' I

Selecr
. Maasurement
CHI Pk'—Pk"‘l =
33330V < Positive
s Qvershoot

Negathive
overshoot

Fh-pk

T

"1 Ampiltude

WE e *_SHSCh1J"0'V< —Irore—

Jal 6

” ; T : v : ;
Ty remove [ Cating [Miup | Rejerence
forchl Rkl off Min-May | LEVH

J
o) fen] fan] fan) faw -)

k.

Figure B-4: Measuring analog bandwidth

14. When finished checking, sct the horizontal SCALE back to the 10 ps/div
sefting, and sef the gencrator output frequency back to 50 kHz.

15, Press WAVEFORM OFF to remove Channel 1 from the dispiay.

16. Press CH 2 and move the hookup to the CH 2 input.

17. Press TRIGGER MENU — Source — CH 2.

18. Repeat steps 6 through 13 for CH 2.
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19. Disconnect the test hook up from the CH 2 input connector

Time Base System Checks

Check Long-Term Sample
Rate and Delay Time
Accuracy

5. Set the horizontal SCALY to 1 ms/div.

This procedure checks those characteristics that relate 10 the Main and Delayed

ume base sysiem and are listed as checked under Warranted Charageteristics in
the Specifications section,

Equipment Required: One time-marker generator (Item 9), one precision
coaxial cable, (Item 2) and one 50 €2 termination (Ttem 1),
Time Required: Approximately 5 minutes.
Prerequisites: See page B3,
Procedure:
1. Connect, through a 50 £ precision coaxial cable and a 50 § termination, the
time-mark output of a time-marker generator to CH 1, as shown in Figure
B~5. Set the output of the generator for 10 ms markers.
Time-Mark
Generatar T‘:‘ (%%3
gl e
gla © ©
e g o
Output 20 ©
é_g S oo oeo 2 @ @
—— ~—— &5 () Termination
\.
Figure B-5: Hookup for sample rate check
2, Press SAVE/RECALL SETUP — Recall Factory Setup — OK Confirm
Factory Init.
3. Set the vertical SCALE to 500 mV/div.
4!

Press SET LEVEL TO 50%; use the veriical POSITION knob to center
the test signal on screen.

Press HORIZONTAL MENU — Trigger Position — Set to 10%

TDS 340, TDS 360 & TDS 380 User Manual
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Appendix B: Performance Verification

Adjust the horizontal POSITION to move the trigger T to the right and on
to the screen, Continue to position the trigger T to align it to the center
vertical graticule line.

Press the main menu button Time Base; then press the side menu button
Delayed Only.

Set the horizontal SCALE of the D (delayed) time basc to 1 ms/div. Then
use the General Purpose knob to set delay time to 10 ms.

10. Set the horizontal SCALE of the D (dclayed) time base to 500 ns/div.

NOTE. When you change the SEC/DIV in step 10, the delay time readout
changes to 10.00001 or 9.99999. This is normal and has no effect on the
verification

11. Check that the rising edge of the marker crosses the center horizontal
graticnie line at a point within £2.( divisions of the graticule center.

NOTE. One division of displacement from the center graticule corresponds to
a 30 ppm time base error.

12. Disconnect the test hookup.

Deita Time Measurement  Delta time measurement accuracy is verified by successful completion of the
Accuracy  previous procedure.

Trigger System Checks

These procedures check those characteristics that relate to the trigecr system and
are listed as checked under Warranted Characteristics in the Specifications
gection

Check Edge Trigger  Equipment Required: One leveled sine wave gencrator (Item 7 or 8), two
Sensitivity, DC Coupled  precision 50 & coaxial cables (Item 2), one 50 €2 termination (Ttem 1), and one
BNC T connector (Item 4).

Time Required: Approximately 10 minutes.

Prerequisites: See page B-5.

TDS 340, TDS 360 & TDS 380 User Manual : B-11
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12. Press SET LEVEL TO 50%.

13. Set the test signal amplitude for about onc division on screen, Fine adjust the

Procedure:

1. Press SAVE/RECALL SETUP — Recall Factory Setup — OK Confirm
Factory Init,

2. Set the vertical SCALE to 500 mV/div.

3. Set the horizontal SCALE to 10 ns/div.

4. Press TRIGGER MENU — Mode — Normal.
3. Press ACQUIRE — Mode - Average 16.

6. Connect one 50 € cable to the output of the sine wave generator, Attach a

BNC T connector to the other end of the cable. Connect 2 s;econ& 50 £ cable
to the other side of the BNC T connector

7. Conneet the BNC T connector to CH 1: connect the cable to the EXT TRIG
mput through a 50 €2 termination as shown in Figure B-6

Levaied
Site Wave e :zé.?:n :;:.:»
Generator Do O eEes
e O o
N
Cutpugt a2 O 2
Eg b oogosoo @ To ££xt Trigger
SHQ
\ Terrination

Figure B-6: Hookup for trigger sensitivity check

8. Sct the generator frequency to 100 MHz (TDS 340), 200 MHx (TDS 360), or
400 MHz (TDS 380).

9. Press MEASURE — High-Low Setup — Min-Max.

14, Press the main menu button Select Measurement.

11. Press the side menu button —more~ until Amplitude appears in the side
menu, Press the side menu button Amplitude.

generator output undl the CH 1 Amplitude readout indicates the amplitude
is 500 mV. (Readout may fluctuate around 500 mV)

14. Press TRIGGER MENU — Slope.

TDS 340, TDS 360 & TDS 380 User Manual

| |
i ""'I|||||l|||||||5||||||||||||||
L

'::::::::::::ma
:
?
:
"
2
\
:
!
|i|||||||||||||||||h1
:
"
3
g
n
:
z
"
:

ﬁwwmw



Appendix B: Performance Verification

15, Press SET LEVEL TO 50%. Check that a stable trigger is obtained for the
test waveform on both the positive and negative slopes (see Figure B~7).
(Use the side menu to switch between trigeer slopes; use the trigger LEVEL
knob to stabilize the trigger if required.)

Ttk Bun: S00MS/5  Average
r i

T

] Edge slape

_ uf Chiampl )

. 4a.GmV e

saii ]

" First, set a signal with an
amphtudeaithe minimumtrigger
o sensitiity,

B e I

: Second, chack for a stable
. trigger at both the positive and
7 negative slope sattings.

TMOons. Chi Y Tom

R e R e R LD

{gmsaomv

"Ju*ul 4. : ! i | : A B L odai.
Sturce | Coupling LT Level Muade Haldoff
chl oc i Tomy Normal 500ns

C:)L_,)C__”)CJCDDJ

Figure B-7: Measuring trigger sensitivity

16. Prcss WAVEFORM OFF.
17, Press CH 2.
18. Press TRIGGER MENU — Source — Ch2,

19. Disconnect the hookup from CH 1 and connect it to CH 2.
20, Set the vertical SCALE to 500 mV/div.

21. Repeat steps 14 and 15 for Channel 2,

22. Press TRIGGER MENU — Source — EXT/10,

23. Press MEASURE — Select Measrmnt — Amplitude.

24, Incrcase the generator amplitude until the ampiitude measurement reads
1.3 Vif you are checking a TDS 340 or TDS 360. Increase the generator
amplitude until the amplitude measurement reads 4.0 V if you are checking a
TDS 380.

B-13




Appendix B: Perlormance Verification

Trigger Level Accuracy,
DC Coupled

25. Repeat steps 14 and 15 for the external trigger

26. Disconnect the test hookup.

Trigger level accuracy is verified by the successful completion of the Self Testé
and the DC voltage measurement accuracy procedure on page B-5. ‘

This completes the performance verification procedure.

Sine Wave Generator Leveling Procedure

Some procedures in this manual require 4 sing wave generaior {0 produce the
necessary test signals. If you do not have a leveled sine wave generator, use the
following proccdure to level the output amplitude of your sine wave generator
using a power meter. e

Equipment Required: Sin¢ wave generator, level meter and power scnsor, -
power splitter, and one precision coaxial cable.

Time Required: About 5 minmutes.

Prerequisites: See page B-5.

Procedure:

1. Connect the equipment as shown in Figure B-8.

2. Set the sine wave generator to a reference frequency of 50 kHaz.

3. Adjust the sine wave generator amplitude to the required number of - |
divisions as measured by the oscilloscope.

Note the reading on the level meter.
Change the sine wave generator to the desired new frequency.
Input the correction factor for the new frequency into the level meter,

Adjust the sine wave gencrator amplitude unti] the level meter again I‘Gﬁds. :
the value noted in step 4. The signal amplitude is now correctly set for the
new frequency. -
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Sine wave Digtizing oscilbsape

generator
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Figure B-8: Hookup for sine wave generator leveling
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Appendix C: Options and Accessories

Options

Option 14: /O Interfaces

Options A1-A5:
International Power Cords

This appendix describes the various options as well as the standard and optional
accessories that are available for the TDS 340, TDS 340, and TDS 380.

Options include the following,

This option includes GPIB. RS-232, and Centronics interfaces, VGA video
output, and power for the DPU 411 printer. It also includes the TDS 340,
TDS 360 & TDS 380 Programmer Manual. :

You can connect a remote display to the VGA 9-pin D connector on the rear
panel. Table C—6 on page C—4 gives the part number of & properly shielded
cable that is commercially available.

Because display manufacturers use different pin combinations and connectors,
you may find the information in Table C-1 helpful.

Table C-1: VGA output connector pins

Pin Signal

2 Video {manochrome analog)

4 Horizontal sync @ 31.5 kHz (VGA ratg)

5 Vertical sync

6,78 Ground

Besides the standard North American, 110 V, 60 Hz power cord, Tektronix ships
any of five alternate power cord configurations with the oscitloscope when
ordered by the customer (see Table C-2).

Table C-2: International power cords

Option Power Cotd

AT Universal Eurcpean — 220 V, 50 Hz

A2 UK —240V,50 Hz

A3 Austrafian — 240 V, 50 Hz

TDS 340, TDS 360 & TDS 380 User Manual
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"Sta'ﬁdard Accessories

H\NHHNL

ptional Accessories

I
|
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and TDS 380. (Refer to Table C-3 for manual part numbers.)

Table C~4: Standard accessories

Il

Accessoty

I

Reference

|

User Manual

U.E. Pawer Cord

Probes (quantity two) P6109B 10X Passive (TDS 340)

|

Probes (quantity two) PE111B 10X Pagsive (TDS 360)

Probas (quantity two) PE114B 10X Passive (TDS 380)

You can order the optional accessorics listed in Table C-5.

Table C-5: Optional accessories

»
1

Accessory

Part number

Scope Camera

C-g, Option 4, (includes Adapter
Heod 016-1154-01)

Oscilloscope Cart

K212

i
i

Rackmount Kit (for field conversion)

016-1166-00

Soft-Sided Carrying Case

016-1158-01

l

Carying Case

1607920

Deluxe Transit Case

(16-1157-00

Front Cover

200-3232-02

l

Accessones Fouch

016-1159-00

/0 Interface Field Upgrade Kit

TOD3F14A

Docuwave wavetorm capture utility software for the PG

560 DWAV

Prirter, bubble-jet, 360 dpi, 83 cps, plain paper

HC 220

H\NHNNN“N%

Printer, portable thermal, 112 mm paper

OPU 411

Paper for DPU 411 printer, package of five rolls

006-7380-00

3

Programmer Marual

070-3442-XX

HMNNNHW

Service Manual

070-9435-XX

H




Appendix C: Options and Accessories - N

|
ﬁ Accessory Probes |

These are other types of probes you can use with the TDS 340, TDS 360, and “““““““““m
TD& 380. You can order the following probes separately: y
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B P6129B Switchable 1X-10X Passive Probe (not recommended for the
TDS 3600 DS 380 - |
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P5100 High Voltage Probe
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| Aocessory Catles IH
You can order them separately.
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“““““““‘ | Cable type Part number u“““““““w
' GPIB,1 meter (3.3 feet) 012-0891-(1
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Table C-6 lists cables you can use with the TDS 340, TDS 360, and TDS 380, |“““““““Nl

GPIB, 2 mater (6.6 feat) (12-0991-00

RE-232, 9-pin female to 9-pin female cornecters, null 012-1379-00
modern, 76 inch (for AT style computers)

RS-232, S-pin female to 25-pin female connectors, null | 012-1380-00
rnodem, 76 inch {for PC style computers)

R5-232, 9-pin fernale to 25-pin male connectors, null 012-1298-00
madern, 9 feet (for serial interface printers) 1H

R5-232, 9-pin female to 25-pin male connectors, 15 feet | 012-1241-00

for modems) H““““““““N
Gentronics, 25-pin male to 36-pin Centronics, vz
s s i

NEC® VGA video cahle. (Use an appropriate adapter | 73893029 i
when other than a 9-pin tonitor connection is needed.) H““““““““N
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Protect the oscilloscope from adverse weather conditions. The oscilloscope is not
waterproof.

CAUTION, To avoid damage to the oscilloscope, do not expose it 1o sprays,
liquids, or solvents.

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

1. Remove loose dust on the outside of the oscilloscope with a lint-free cloth.
Use care to avoid scratching the clear plastic display filter.

Use a soft cloth or paper towel dampencd with water to clean the oscitlo-
scope. You can use a 75% isopropyl alcohol solution for more efficient
cleaning.

CAUTION. T avoid damage to the surface of the oscilloscope, do not use any
abrasive or chemical cleaning agents.
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