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General Safety m

Injury Precautions

Avold Electric Qverload

Avoid Electric Shock

Do Not Operate Without
Covers

Do Not Operate in
wet/Damp Conditions

Do Not Operate in
Explosive Atmosphere

Product Damage Precautions

Use Proper Power Source

bo Not Operate With
Suspected Fallures

—

panels removed,

Review the following safety precautions to aveid injury and prevent damage to

this product or any products connected
Only qualified personnel should perfo

it.

service procedures.

To avoid injury or fire hazard, do not aﬂvply a voliage to any input, including the
common inputs, that varies from ground by more than the maximum rating for

that input,

To avoid injury or loss of life, do not
while they are connected to a voltage s

ect or disconnect probes or iest leads
urce.

To avoid electric shock or fire hazard, do not operate this product with covers or

To avoid elecwric shock, do not operate ﬁﬂs product in wet or damp conglitions,

To avoid injury or fire hazard, do not ogferate this product in an explosive

atmosphere. -

Do not operate this product from a power source that applies more than the

voltage specified.

If you suspect there is damage to this product, have it inspected by qualified

service personnel.

r
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(Genera! Safety Summary

Safety Terms and Symbols

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

WARNING. Warning statements ideniify conditions or practices that could result
in injury or loss of life.

CAUTION. Caution staterents identify conditions or practices thar could msulr in
! damage to this pmducz or other property. ,

Terms onthe Product  These terms may appear on the produet:

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

WARNING indicates an injury hazard not 1mmed1ately accesszble as you rcad the
. marking. :

CAUTION indicates a hazard 10 property including the product.

Symbols on the Product The following .symb;:vls may appear on the product:

o~

A © A @

DANGER Protective Ground KTENTON . Deuble
High Vottage (Earth) Termine! Rofer 1o Manual insulaied

Certifications and Compliahees

CSA Certitied AC Adapter  CSA Cerr.iﬁcaﬁon ificludes the AC adapters appmpna.te fnr use in the North
America power network. All other AC adapters supplied are approved for the
country of use.

Compliances  Consult the product specifications for Installation Category. Polluuon Degree,
and Safety Class.

TDS 210 and TDS 220 Service Mamual
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S@mce Safety Summary

Do Not Service Alone

Use Care When Servicing

With Power On

Only qualified personnel shoutd perfo:ﬂn service procedures. Read this Service

Safery Summary and the General Safe
procedures.

Do not perform internal service or adjus

Summary before performing any service

stments of this product unless another

person capable of rendering first aid an? resuscitation is present,

Dangerous voltages OF currents may exc:ft in this product. Disconnect power,

remove battery (if applicable), and dis
protective panels, soldering, of replacin

To avoid electric shock, do not touch ex

TDS 210 and TDS 220 Service Manual
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Ll This is the Service Manual for the TDS tﬁ 210 and TDS 220 Digitizing Oscillo- -‘ :ili
" scopes. This manual provides information to troubleshoot and repair the il
| instrument to the module level. ‘ H
il i
i I
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i
noted otherwise. To meet specifications, two conditions must first be met:

. . . : i
& The instrument must have been operating continuously for ten minutes "

\
All specifications apply to the TDS 210 and TDS 220 with a P6112 probe unless |
y within the specified operating temperature.
You must perform the Self Cal an:ition, accessible through the utility

meny, if the operating temperature changes by more than 5° C.

All specifications are puaranteed unless noted “typical.” Specifications that are
d marked with the -~ symbal are checked in the chapter Performance Verifcation.

Table 1-1: Specifications

Acquisition Rate, Up 10 100 waveforms per second (2 channels, sample acquisition mode, no measurements)
typical ‘

‘ Single Sequence Acquisition Mode e
i rﬁﬁmmsﬁm one or two channels simufta-

Acquisition
Acquisttion Modes Sample, Peak detect, and Average

Avarage N chuisiﬁons, one or two channels simultaneousiy,
) N is seleclable from 4, 16, 64, and 128

g:t::"mmn Voltage . | Overvoltage Category Maximum Voltage
een Signal and Com-
mon atinput BNC CAT | and CAT i 300 Vaus

Inputs

i Input Coupling DC, AC, or GND
input Impedance, 1 MQ £2% in parallel with 20 pF £3 pF

For steady-state sinusoidal wavefoms, derate at 20 dR/decade above 100 kHz to 13 Vi at 3 MHz and

above. Also, refer to Overvoltage Category description on page 1-5.

DC Coupled
Maximum Voltage Overvoltage Category Maximum Voltage

P6112 Probe Attenuation — | 10X
Between Probe Tip and

ground using P6112 con- CAT L ang CAT Il Veams
nacted to input BNC Derate at 20 dB/decade above 900 kHz to 13 Vs at 27 MHz and above. Also, refer to Ovanroltage
‘ Category description on page 1+-5.
| . )

DS 210 404 TOS 220 Servioe Mania




Specifications

Table 1-1: Specifications

(c;mt.)

Inputs

Channel-to-Channel Come-

TD5 210

TDS 220

mon Mode Rejection,
typical .

100:1 at 60 Hz'
2011 at 30 MHz

110011 at 60 Mz

207 atBO MMz

MmsumdonMATHCM Ch2 waveform, wrhtestsagnai
channels, arﬁvahﬂwsamaVDLTSlDWarrdmpimseﬂngsdewnnel

appliedbelweens:gnalandnommofboh

Chantel-to-Channel

108210

DS 220

Crosstalk

121001 at 30 MHz

=100:1 at 50 MMz

Measured on one channel, mm!ests:gmlapphed betweensagnalandmrmn otmeomerchannel and
with the same VOLTS/DIV and ooupllng semngs on each channel.

Nertical

Digitizers

§ bit resolution, each channel sampled simultaneotsly

VOLTS/DV Range

2 mVfdiv to § Vdiv at input BNC

(Full bandwidth at 10 mVidiv to § Vidiv, 20 MHz at 2 mVidiv to 5 rnVld‘v)

Position Range

2 mVidiv to 200 mVidiv, £2 V
» 200 mV/div to 5 Vidiv, 250 V

= Analog Bandwidth at

os210

TDS 220

BNC ot with P6112, probe
DCCoupled

60 MHz

100 MHz

Peak Detect Bandwidth,

TDS210

TDS 220

typical

-

50 MHz (5 s/divto 5 ps/div}
{20 MHz at 2 mV/div 1o

15 mVidiv)

75 MHz (5 s/div o5 ps/div)
(20 MHz at 2 mV/div to
5 mV/div)

Analog Bandwidth Lirrit
typical o

Selectable botween 20 MHz or full

Lower Frequency Limit,
AC Coupled

£10 Hz at BNC
<1 Hz when using 2 10X passive probe

“FDS 210

TDS 220

Rise Time at BNC, typical .

{=5.Bns

<35ns

CaptumsSO%orgmaterunpllmde of pulses 210 ns wide {5 aldiv b5 usldw)

"Peak Detect Rosponse
DC GainAccuracy

3% for Sample orAverageacqwamonmde

Posiﬁon Accuracy

2mVidivio 200mVidiv ~ -

;-‘emmwuimswdw“;.:f

+{0.5% x selected value + S mV)

+{0.5% x selected value + 50 mV)

# DC Measurement

Measuroment Type

Accumcy .

Accuracy, Average Acquisi-
tiot Mode

4

Average of 216 waveforms

:|:[3%xlmad1ng+(posihonxvohsldw)l + (o Tav

| = volts/div)]

Delta volts between any two averages of 216
waveforms acquired under same setup and ambient
conditions

H3% x Ireadingl +
(0.05 div x valts/div}]

TDS 210 and TDS 220 Service Manual - -




Specifications

Table 1-1: Specifications (Cont.)

Honizontal

Sample Rate Range

5D S/5101 G5

Record Length

2500 samples for each chantiel

SEC/DIV Range

5 ns/div to 5 s/div, in a 1, 2.5, 5 sequence

+~ Sample Rate and Delay
Time Accuracy

£100 ppm over any =1 ms time interval

Position Range

5 ns/div to 250 ps/div

X) js/div to 5 /div

(4 div x s/div} to 20 ms

div x s/div} 1o 50 &

Triggor

+ Trigger Sensitivity,
Edge Trigger Type

Coupling

Sensitivity

DC

1.

CH1andCH? 1givfmmDCto10MHz.

div from 10 MHz to Full

EXT

100 mV from DC to 10 MHz,
150 mV from 10 MHz to Full

EXT/

500 mV from DC to 10 MHz,
750 mV from 10 MHz to Full

Trigger Sensitivity, Edge
Trigger Type,
typical

Coupling

Sensitivity

NOQISE REJ

Reduces the DC-coupled trigger sensitivity

HF REJ

Same as the DC-cotpled limit
BOkHz

from DG fo 7 kHz, attenuates signals above

LF REJ

Same as the DC-coupled limitt
signals befow 300 kHz

; for frequencies above 300 kHz, attenuates

Thigger Level Range

Source

Range ™

Internal

+8 divisions from center of screen

EXT

16V

EXT/5

8V

Tngger Level Accuracy, “~
typical

Accuracies are for signals

having rise and fall times 220 ns

Source

Accuracy

Intema!

0.2 div x volts/div within 4

divisions from center semen

EXT

+{6% of setting + 40 mV)

EXT/5

+{6% of satting + 200 mV)

SET LEVEL TO 50%,
typical

Operates with input signals =50 Hz

Sensitivity, Video
Trigger Type, typical

Compostte video signal

Source

Parge

Internal

Pk-pk amplitude of 2 divisions

EXT

400 mV

EXT/

2V

"

TDS 210 and TDS 220 Service Manual




Specifications

Table 1-1: Specifications (Cont.)

Trigger

Signal Formats end Fielkd | Supports NTSC, PAL, and SECAM broadcast systems for any field orany line
Ratas, Video Trigger Type ' ‘ ‘ I

Holdoft Range - 500nstoi03
Measurements

Cursors Voltage difference between cursors (DV)
Time difference between cursors (DT)
Reciprocal of DT in Heriz {1/DT)

Autmated Measurements | Cycle RMS, Mean, Pk — Pk, Period, Frequency

Table 1-2: General Specifications

Display
Display Type ' 4.7 in {120 mm) diagonal liquid crystat
Display Resolution * | 220 horizontal by 240 vertical pixels
Display Contrast Adjustable, temperature compensated
Backlight Intensity, typical |35 cdim? . |
Probe Compensator Output -
Qutput Voltage, typical 5 Vinto 21 MQ load
Frequency, typical 1 kHz '
Power Source T .
Sourca Voltage 85 - 275 VACRys from 47 through 440 Hz, CAT i
Power Consumptio Lessthan 20W - - N
Fuse ' 1A, Trating, 250V -
Envitonmental - S .
Temperature Operating 0°Cto+50°C

: ‘| Nonoperating - j=20°Co+80°C
Cooling Method Convection o o
Huﬂidity ‘ +40°Corbelow = "1 <890% relative humidity

- S +41° C 1o 450° C SB0% relative hurudity

Altitude Operating 2,000 m
| {Noncperating 15,000m . o
Random Vibration | Operating 0.31 gauis from 5 Hz 1 500 Hz, 10 minutes on each axis
Nonaperating | 2,46 gpug from 5 Hz 10 500 Hz, 10 minutes on each axis

TDS 210 and TDS 220 Service Manual




Specifications

Table 1-2: General Specifications (Cont.)

Meochanical
Size Height 181.4 mm (5,96 in.)
Widith 304.8 mm (12in.)
Depth 120.7 mm (4.75 in.)
Weight (approximate) When packaged for domestic shiprment 3.06 kg {6.75 tbs)
Cortifications and Compliances

EC Declaration of Meets intent of Directive 89/336/EEC for Electromagnetic Compatibility and Low-Voltage Directive
Conformity 73/23/ECC for Product Safety. Compliance was demonstrated to the fotlowing specifications as fisted in
the Official Joumal of the European Communities:

EN 50081-1 Emissions:
EN 585011 Class A Radiated and Conducted
Emissions
EN60555-2  AC Power Line Hamonic Eméssions
EN 50082-1 immunity:
IEC BO1-2 Electrostatic Discharge Immunity
IECBO1-3  RF Electromagnetic Field immunity
IEC 8014 Electrical Fast Transient/Burst
Immunity
IEC801-5 Power Line Surge Immunity

Low Voltage Directive 73/23/EEC:

EN 610101 Salety requirements for electrical
equipment for measurement, control,
and laboratory use

Certifications i Canatlian Standards Association cerified to Standard CSA 1010.1.

Undenwriters Laboratories listing to Standard UL3111-1 for Electrical and Electronic Measuring and
Testing Equipment. < T

CSA Certified Power CSA Certification includes the products and power cords igmpﬁate for use in the North America power
Cords network. All other power cords supplied are approvexd for the country of use.

Pollution Degree 2 == | Do not operate in environments where conductive polfutants may be present,

Qvervoltage Category _ Category: Examples of Produets in this Category:
CAT llI Distribution-level mains, fixed installati

CAT Il Local-level mains, appliances, ponabljn

equipment

CAT | Signal levels in special equipment or
parts of equipment,
telecommunications electronics

Adjustment Interval
The recommended adjustment interval is ohe year

TDS 210 and TDS 220 Service Manyal | ‘b”é" %uwz_)
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Operator Information

The TDS 210 and TDS 220 Digitizing Oscilloscopes are two-channel oscillo-
Scopes in a small, lightweight, benchtop package.

In addition to the list of general features, this chapter covers the following topics:

How to install your product

How to add extended functions
How to perform a brief functional ¢!
How to compensate probes
How 10 use the self calibration routine

How to match your probe attenuation factor

For more detailed information about instrument operation, refer to the TDS 2J0

& TDS 220 User Manual.

-

TDS 210 and TDS 220 Service Manual




Operator Information

General Features

100 MRz (TDS 220) or 60 MHz (TDS 210) bandwidth with selectable
20 MHZ bandwidth limit

-1 GS/s sampie rate and 2,500 point recard 1ength for each channel
Cursors with readout and five automated measurements

High-: resolution, h:gh contrast LCD dxsplay thh temperature compensation
and repiaceable backlight :

Setup and waveform storage:

Autoset for quick setup

Waveform averaging and peak detection

Digital real-time oscilloscope (at least ten-times oversampling)
Dual time base

Video trigger capability

RS-232, GPIB, and Centronics communication ports easily added with
optional extension modules

. Variable persistence display

User interface available in 10 user selectable languages

TDS 210 and TDS 220 Service Manual




Operator Information
nstrument and

your oscilloscope. Use a power source that
47 to 63 Hz. Refer 1o page 10-6 for a list of

-in cable changels to secure both your instrument and extension

3
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2
8
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2
2
g8
w
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3
8
o

avoid inadvertently disconnecting the power source.

Use only power cords designed for
delivers 85 t0 275 VACguMs,
available power cords.

madule to your location,

Power Cord
Use the built

TDS 210 and TDS 220 Service Manual
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Operator Information

*

Extension Modules

You can increase the feature set of your oscitloscope by inserting an extension
module. Refer to page 10-6 for information about the available modules.
Figure 2—-1 shows the proper way to install 2 module without be:ndmg the
com:cung pins

CAUTION. Electrostatic discharge (ESD) can damage components in the
extension module and the oscilloscope. Do not operate you instrument with the
extension module connector exposed.

|
e
1
L

Figure 2-1: Installing an h;iension module
o .
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Operator Information
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Wait for the confirmation that all self tests bave passed.

display (approximately 5 V at 1 kHz).
Repeat steps 2 and 3 for channel 2

the PROBE COMP connectors.
3. Push the AUTOSET button. Within a few seconds, you should see a squarewave in the

2. Connect the oscilloscope probe to channel 1. Attach the probe tip and reference lead to
i
S
TDS 210 and TDS 220 Service Manual
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QOperator Information

w

Probe Compensation
Perform this adjustment to match your probe to the input channel. This should be
done whenever you attach a probe for the first time to any input channel,

- Connect the oscilloscope probe to channel 1. AuachthapmbeuPandrefﬂmceleadto
the PROBE COMP connectors and then press AUTOSET.

If using the probe book-tip, ensure a proper connection by ﬁxmiy twisting the tip onto
the probe.

Check the shape of the displayed wﬁvéform.
Overcompansated

S W

Undarcompensated

S

Compensaled comeatly

3, If necessary, adjust your probe.

o

Repeat 25 necessary.

Ea
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Operator Information

Self Calibration

Probe Attenuation Setting

The self calibration routine lets you quickly optimize the oscilloscope signal path
for maximum measurement accuracy. You can run the routine at anytime but you

should always run the routine if the amh
more.

jent temperature changes by 5° C or

-

To compensate the signat path, disconnect any probes or cables from the channel
I and channel 2 input connectors. Then, press the UTILITY button and select Do

Self Ca! to confirm that you are ready to

proceed,

Probes are available with various attenuation factors which affect the vertical

scale readout of the oscilloscope.

To change (or check) the probe attenuation setting, press the VERTICAL MENU

bution (of the channel you're using) and

Frobe until the correct setting is displayld.

This setting remains in effect until chan

TDS 210 ind TDS 220 Service Manual

then press the menu selection next to
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Operator Information

¥

Factory Setup

 The table below lists the state of the instrument after yoo select Recall Factory from the SAVE/RECALL mex.

Table 2-1: Factory Setup Setting

Control . : | Setting

Acquire moda ‘ C ‘ Do | Sample ¢

Acquire ¥ of averages : 146

Channel selection Channel 1 on

Cursor H Bar pasition : =32 divisions from the cenler.
Cursor V Bar posiion =2 divisions rom the center
Cursor function o Off ‘

Cursor time units Saconds

Delayed time base time/div ‘
Delay time, delayed runs after main 50 ps
Display format ‘ YT
Display graficule type -
Dieplay contrast 80%

Display siyle Voctors

Display accumulate fime - - - 500 ms

Edge trigger coupding (2]

Edge trigoer level _ 0oV

Edge trigger siope " Riging

Edge trigger source f. Charnel 1
Horizonta! ~ main frigger position 50%

Horizontal = time base Main only

Main time base time/div 500 us/div

Math waveform function CH14 CH2
Saved setups Ne change
Baved waveforms No change
Trigger holdoff Minimum (495 ns)
Trigger mode Aue
Trigger type - Edgo

Vertical bandwidth (all channels) Fub

Vertical coupfing (all channels) DG

Vertical position (all channels) 0 div

Vertical volts/div. (ali channels) 100 mVidiv

TDS 210 and TDS 220 Service Manual




Theory eratn

This chapter describes the electrical operation of the TDS 210 and TDS 220 to
the module level. It describes the basic operation of each functiona! circuit block
shown in Figure 3-1,

Main Board

The Main board contains a two channel acquisition system, trigger system,
acquisition/display controlier, and system processor. Interfaces are provided for
two signal inputs, external trigger input, probe compensation, front panel, LCD
display, extension module, and power supply. Acquisition and display functions
are implemented in two ASICs,

Acquisition Systemn  Signals from the CH 1, CH 2, and EXT TRIG input connectors pass through
attenuators to the acquisition ASIC. The acquisition ASIC contains amplifiers
and samplers for each input channel, converter, and trigger logic. The
digitized waveform samples are transferred to the display ASIC. Low voltage
regulators supply isolated power to the acquisition ASIC.

Display System  The display system consists of the display ASIC, DRAM memory, and system
oscillator. Digitized acquisition samples are processed by the display ASIC and
stored into DRAM. The Display ASIC formats the waveform data and generates
drive signals for the LCD display. Front panel scanning is also performed by the
display ASIC, |

Processor System  The processor system consists of the microprocessor, instruction ROM and
o nonvolatile memory. The processor system interprets the front panel controls,
programs acquisition and display parameters, computes waveform measure-
ments, and manages the extension module interface. Saved setups, waveforms,
and calibration constants are stored in nonvolatile memory. The Processor system
shares DRAM with the display system.

input Signal Interface  BNC connectors are mounted on the mai board for CH 1, CH 2, and trigger
input. The signal inputs are compatible with the P6112 probes supplied.

- |

Probe Compensation  The PROBE COMP and ground temunal% are provided for probe adjustment.
|
|

. "~
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Theory of Operation

Power Supply

Display Module

Front Panel

Extension Modules

The power supply module penerates low voltage DC and a line trigger signal for
the main board, and high voltage AC to power the LCD backlight. The power
supply operates over a wide power Line voltage and frequency range.

The display mociule consists of a liquid crystal display (LCD), 2 display driver, .. .
and a florescent backlight.

The front pane! board holds the encoders and push button contacts that the
operator uses to control the instrument. An efastomer mat holds the conductive
pads for the push buttons. Circuits on the front panel convert the matrix into

- serial data which is read by the dmplay ASIC on the main Board.

The TDS2HM hardcopy module contains a Centronics parallel printer interface.
The TDS2CM communication module also includes 2 GPIB and RS-232
interfaces. A ROM on the communications module contains processor instruc-
tions to support the communications interfaces. The extension modules interface
with the processor system. through the extension module port connector.

.v\.r‘J
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Theory of QOperation

Display Control

neay
11 24« [CENTRONICS

s

Ad Power Supply

«— ACLlineIn

U |
<

3
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Performance Verification

This chapter contains performance verification procedutes for the specifications
marked with the »~ symbol. The following equipment, or a snitable equivalent,
is required 1o complete these procedures.

Description

Minimum

Requiremants

Examploes

DC Voltage Source

175mVio 7V
aceuracy

L 20.5%

Leveled Sme Wave Generator

50 kHz and 100 MHz, £3%
amplitude ascuracy

Time Mark Genemtor

10 ms period, £50 ppm

accuracy

Wavetek 9100 Universal
Calibration System with
Qscilloscope Calibration
Module (Option 250)

Fluke 5500A Mutti-product
Calibrator with Oscilloseope
Calibration Option (Option
5500A-8C)

50 Q) BNC Cable

BNC mele to ENC male,

=36 in {1 m)k

g

Tektronix part number
012:0482-XX

50 {1 Feedthrough
Termination

BNC male and
connectors

female

Tektronix part numbet
011-0049-XX

Dual Banana to BNC Adapter

Banana piugs

o BNC lemale

Tektronix part number
103-0090-XX
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Performance Verification

Test Record

Serial
Number

Procadure Performed by

-Oscllloscope Tests

High Limit

Channel 1 DC Measure-
ment Accuracy

36.2mV

1452V

.52V

Channel 2 DC Measure-
ment Accuracy

3mv

1452V

1452V

Channel 1 Bandwidth

Channel 2 Bandwidth

Sample Rate and Delay Time Accuracy

Channe! 1 Edge Trigger Sensitivity

Channel 2 Edge Trigger Sensitivity
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Performance Verification

Performance Verification Procedures
Before beginning these procedures, two conditions must first be met:

Self Calibration

8 The insmument must have been o
within the operating temperature

You must perform the Self Cali

ting continuously for ten minutes
pe specified.

operation described below. If the

ambient temperature changes by more than §°C, you must perform the Self

Calibration operation again.
The time required to complete the entire

procedure is approximately one hour,

WARNING. Some procedures use hazardous voltages. To prevent electrical shock,

always set voltage source outputs 10 0 V
interconnections.

before making or changing any

This internal procedure is automatically

performed every time the instrument is

powered on. No test equipment or hookups are required. Verify that no error

messages are displayed before continuin

The self calibration routine lets you quig
for maximum measurement accugacy. Y
should always run the routine if the am
more. :

e

1. Disconnect any pﬁ:ibes or cables fro
CONNECLOrs. 2

o with this procedure.

kty optimize the oscilloscope signal path
DU Can run the routing at anytime but you
ient temperature changes by 5° C or

m the channel 1 and channel 2 input

2. Press the UTILITY button and select Do Self Cal to start the routine. The
routine takes approximately one minute to complete,

Verify that Self calibration passed.




Performance Verification

Check Channel 1 DC
Measurement Accuracy

This test checks the DC measurement accuracy of channel 1,

1. Set the DC voltage soarce outprt level to 0 V.

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

Press Menu Bution

| Soloct Monu ltem

SAVE/
RECALL

Recall
Factory

CH1

Probe

1X

ACQUIRE

Avetage

16

MEASURE

Source

CH1

Mean

Type

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

Dig'ﬁizing vaciiosoope

{
O pg

L
rogo o o

O Ouo ge

O Oo

2 ogo000n0p
=2 Qoo g

Dual banana
to bnc adapler
©_BNC cable

ol

;'—-

-4.  For each VOLTS/DIV setting listed below, perform the following steps:

a. Set the DC voltage source output level to the positive voltage listed and
then record the mean measurement as Voo,

b. Reverse the polarity of the DC voltage source and then record the mean |
measurement as Voe,. | ”

¢ Calculate Vaisr = Vpog — Vieg and then compare Ve to the accuracy
limits in the tabie. ‘

Accuracy Limits for Vgy
BImVio363ImV
1.348Vio 1452V
13.48Vi0 1452V

VOLTS/DIV Setting .
5 mVidiv

200 mV/div

2 V/div

DC Voltage Source Output Levels
+175mV, ~175mV

+700 mV, =700 mV
+7.00V,-7.00V
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Performance Verification

3. Set DC voltage source output level

6. Disconnect the test setup.

Check Channel 2DC  This test checks the DC measurement cy of channe] 2.

nt Accurac
Measurement Accu y 1. Set the DC voltage source output level to O V.

2. Set wp the instrument using the following steps;

Press Menu Button Select Menu Item
CH 1 (twice) -
CH2 X
ACQUIRE 16
MEASURE CH2

Mean

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

Digitizing oscilloscope

DC voltaga
SOUrCR

]

DocoonooD
oooD o @
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Performance Vetification

Check Channet 1
Bandwidth .

4. For each VOLTS/DIV setting listed below, perform the following steps:

a. Set the DC voltage source ontpat level 1o the positive voltage listed and
then record the mean measurement as Vpos. '

b. Reverse the polarity of the DC voltage source andmenreoordmemem
measurement as Vyeg. : ‘ I

Calenlate Vyigr = Vpos — Vneg and then compare Vg to the accuracy
Yimits in the table.

VOLTS/DIV Setting

DC Voltage Source Output Levels

Accuracy Limits for Ve

5 mVidiv

+175mV,-17.5mV

33.7mV1io 36.3mV

200 mV/div

+700 mV, <700 mV

1.348 V1o 1.452V

2Vidv

+7.00V,-7.00V

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

6. Disconnect the test setup.

This test checks the bancwidth of channet 1.
1. Setupthe iﬁ;&ﬁment-using the following steps:

1348V 14,52V

Press Menu Button

Select Menu ltem

Seloct Setting

SAVE/
RECALL

= Hm“
© | Factory

—

CH1

Probe

X

ACQUIRE

Average

16

TRIGGER

Coupling

MEASURE

Source

Noise Reject
CH1 |

Type

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

&ine wave
penarator

—
.

|
l BNCeable |
|

Set the instrument VOLTS/DIV to 100 mV/div.
Set the instrument SEC/DIV to 10 ps/div.

peoG © 10

QO Quo gp
O Qoo go

—rggeoong

1) Qoo gp

:
B

Set the leveled sine wave generator frequency to 50 kHz.

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

- Set the leveled sine wave generator frequency to 60 MHz if you are checking
a TDS 210 or to 100 MHz if you are checking a TDS 220,

Set the instrument SEC/DIV 10 10 psldiv.

Check that the peak-t0-peak meam%emcnt is 2425 mV.

. Disconnect the test setup. ‘
pe

. Proceed to the next test to check th% channel 2 bandwidth.
\

\
Check Chamnel2  This test checks the bandwidth of channel 2.

Bandwidth : . :
4 1. First check the channel 1 bandwidth using the previous test. Then, perform

these additional steps to check the channe] 2 bandwidth;

Pross Monu Button Seloct Monu ltom Seloct Setting
CH 1 {twice) - - |
CH2 Probe X

TRIGGER ' Source
MEASURE Source

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

Leveled Digitizing escliloscope
sine wave ‘
Penatator

I
30.?““.

oo
O po

oo
0
ooz O D

O Ono pp

CGooto000

O O

D On

- )

l -

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

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

Set the leveled sine wave generator frequency to 60 MHz if you are checking
a TDS 210 or to 100 MHz if you are checking a TDS 220.

. Set the instrument SECJ‘DIV to 10 ns/div.
Check that the pcak-to-peak measurement is 2425 mV.

. Disconnect the test sefup.

-t

Check Sample Rate and  This test checks the time base accuracy.
Delay Time Accuracy

o 1. Set up the instrument vsing the following steps:

PressMenuButton [ SelectMonultom

SAVE/ Recall
RECALL .. | Factory

ekt . |Pmbe. . ..
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TDS 210

2. Connect the instrument to the time mark generator as shown below.

Digiizing oscilloscope

LK

generator

]

Do

i}

0C pg
pooc o 1

O Qoo qgo

[wa WECH I RN )

O O

1 O

° 1

-

50 1 feedthrough
temninator

3. Set the time mark generator periodLo 10 ms.

4. Set the instrument VOLTS/DIV to ‘
5. Set the instrument Main SEC/DIV

6. Press SET LEVEL TO 50%.
7. Use the vertical POSITION contro)

8. Change the instrument setup using

mV/div.
1 ms/div,

1o center the test signal on screen,

¢ following steps:

|
Press Menhu Button Select Menu |

tom Select Setting

HORIZONTAL Window

—~—

=

9, Set the instrument Window SEC/DI

V to 500 ps/div.

NOTE. Setting the Window SEC/DIV to ¢

q setting slower than the Main SEC/DIV

senting resets the main timebase. If this happens, reser the Main SEC/DIV and

then the Window SEC/DIV settings.

10. Use the horizontal POSITION control to set the window position to

10.00 ms.

11. Set the instrument Window SEC/DIV to 500 ns/div.

12. Check that the rising edge of the marker crosses the center horizontal
graticule line within +2 divisions of|center graticule.
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Performance Verification

Check Channel 1 Edge
Trigger Sensitivity

NOTE. One division of displacement from graticule center corresponds to

a 30 ppm time base error.

13. Disconnect the test setup.

This test checks the edge trigger sensiﬁ\?ity for c:hahml 1

1. | Set up the instrument using the following steps ‘

Press Menu Button

Sekect Menu ltem

BAVE/ -
RECALL

Recall
Factory

CH1

Probe

1X

TRIGGER

 Mode

Nomnal

ACQUIRE

San‘plel

MEASURE

Source

CH1

Type

Pk-Pk

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

Lavaléd
£inG wave

[
O o~
L ——

Set the leveled sine wave generator frequency 10 60 MHz if you are checlang
2 TDS 210 or to 100 MHz if you are checking a TDS 220.

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

Set the leveled sine wave generator output level to approximately 500 mVp_p
50 that the measured amplitde js approximately 500 mV. (The measured
amplitude can fluctuate around 500 mV.)
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Check Channel 2 Edge
Trigger Sensitivity

7. Press SET LEVEL TO 50%. Adju
then check that triggering is stable,

8. Change the instrument setup using

f‘ TRIGGER LEVEL as necessary and

following steps:

Press Monu Buttonh

Soloct Menu em

Soloct Setting

TRIGGER

Slope

Falling

9. Press SET LEVEL TO 50%. Adj
then check that triggering is stable.

u"sl TRIGGER LEVEL as necessary and

10. Change the instrument setup vsing Te following steps:

Pross Menu Button

Select Ment: Hem

Selact Setting

TRIGGER

Siope

Rising

11. Disconnect the test setup.
12. Proceed to the next test to check the

1. First check the channel 1 edge trigge
Then, perform these additional steps

sensitivity:

This test checks the edge trigger sensitiv

K‘i

channe] 2 edge trigger sensitivity.

ity for channel 2,

T sensitivity using the previous test.
to check the channel 2 edge trigger

Press Meonu Button

Solect Menu et -

Selact Setting

CH 1 (twice)

a——

CH2

Probe

1X

TRIGGER

Source

CH2

MEASURE

Source

CH2

Type
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2. Connecy the instrument to the leveled sine wave generator as shown below,

‘ | Disilizing o) .

0Q g

0
Qoo g
0OU0 © D

N ?_

3 U000000

O Orvo g9
i 1 O

Q

_—

Set the leveled sine wave generator frequency 1o 60 MHz if you are checking
a TDS 210 or to 100 MHz if you are checking a TDS 220.

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

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

Press SET LEVEL TO 50%. Adiust TRIGGER LEVEL as necessary and
then check that mggenng is stable. o ‘

8. Change the mslrume-.nt setup using the follomng steps:

-

Pross Menu Bution ~| Select Menu ltem Seloct Sefting
TRIGGER - = Slope o Falling

9, Press SET LEVEL TO 50% Ad_;ust TRIGGER LEVEL as necessary and
then check that mggenng is stable

~ 10. Disconnect the test setup.
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Adjustment

Required Equipment

NOTE. The voltage references inside the

This chapter contains adjustment procedures for the TDS 210 and TDS 220

Digitizing Oscilloscopes.

Only qualified personnel should perform
Safery Summary and the General Safety
procedures. Also refer to the chapter Op
about using the TDS 210 and TDS 220.

| service procedures, Read the Service
Summary before performing any service
erating Information for information

over time and should not require routing|
procedure in this chapter, first verify tha

TDS 210 and TDS 220 are very stable
updates. Before performing any
{ the instrument does not meet specifica-

tions, Refer to the chapter Performance Verificatior to verify the specifications.

The following equipment, or a suitable equivalent, is required to complete these

procedures.

Table 5-1: Required equipment

Description - = Minimum Requirements

Exzmples

DC Voltage Source
BCCUrACY

A~20Vio20V,20.1%

Wavetek 9100 Universal Calibration
Systern with Oscilloscope
Calibration Module (Option 250)

Leveded Sinewave

Generator amplitude accuracy

50 kHz and 100 MH2

Fluke 5500A Multi-product
Calibrator with Oscilloscope
Calibration Option (Option
5500A-5C)

50 0 BNC Cable BNGC male to BNC

e Tektronix part number 012-0482-00

~%in{imliong |

50 £2 BNC Cable {two)

BNC male to BNC male,
= 10in {25 cm) long

“Tektronix part number 012-0208-00

50 Q) Feedthrough

Termination

I

BNC male and fernaie
connectors

Tektronix part number 011-0049-01

Dual Banana to BNC

Adapter

Banana plugs to BNC female

Tektronix part number 103-0000-XX

BNCT

One male and two femals
BNG sonnectors

Tektronix part number 103-0030-XX
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Adjustment

Adjustment Procedure

The adjustment procedure consists of 55 stcps Each step requires an external
volmgc source for new calibratlon constants.

Before pcrformmg the adjustment pmcsdure. you must warm up the instrument
for at least ten minutes in an ambient temperatire between 20° C and 30° C.

- Adjustments performed prior to warm-up or outside this lemperature range may
resutt in poor performance.

If all steps in the procedurc are complctcd successfully, a “Pass” mcssage is
displayed and the new calibration constants take affect. If any step fails, the
procedure is aborted and the cusrent calibration is not affected. You can choose to
abort the procedure at any step by selecting ] FCAL ABORT without affecting the
current cahbraucn

Two eqmpment setups, shown in Figure 5—1 are required to complete the
adjustment procedure. Table 5-2 lists the steps in the procedure and the signal
requirement for each step.

Enable the Service Menu  With the instrument on, insert a narrow object such as a plastic alignment tool
into the hole provided on the back of the insrument until you feel the click of
the momentary button. Hold this button in and prcss the front panel UTILITY

A Service menu selccuon replaces the Langnage menu selection, givmg you
access to the service routines,

After adjustment is complete, disable the service menu by again holding in the
.intetnal momentary button and pressing the front panel UTILITY button.
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Slmww.o generator satup

Levalad

3

gine wave

genarator

L1

[y ocogoon

F3 gp

Q C
O Oto gr

goog o o

° 1

l

DC voltage setup

Digitizing oscilloscope

Dual banana

2 ecopoco

gooT o 0

fo bnc adapter

36 inch BNC cable

Figure 5-1: Adjustment setups
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Adjustment

L

Adjustment Procedure  Use this procedure to load new calibration constants.
1. Tum on the instrument and iet it warm up for at least ten minutes,
2. Enable the Service mernu as described on Page 5-2, |
3. Press the UTILITY button and select Service from the meﬂus

4, Select FCAL INIT to initiate the factory cahbranon mutiue You are now in
step 1 of the procedure.. ‘

5. Asindicated by Step 1in Tuble 5-2, connsctaOOVDCsourcsmchannell
and 2,

6. Press FCAL STEP to load the calibration constant for step 1.

7. Follow the screen prompts along with Teble 5-2 on page 5-5 for thg
remainder of the routine, applying the proper signal for for each step.

NOTE During some steps, the instrument may appear to be idle for several
minutes while it is processing information internally. Please have patience.

If any step in the procedure fails, the procedure terminates. Failure will result if

an incorrect signal source is connected. If this happens, you must start the
procedure over from the bsgmmng

If the procedure completes successfully, a “Pass” message is displaysd and the -
new adjustment takes effect.

8. Compsnsats the signal path by psrfomung the self cahbrauon routine.
Disconnect any probes or cables from the channel 1 and channel 2 input
connectors. Then, press the UTILITY button and select Do Self Cal to
confirm that you are ready to proceed, ‘

9. Disable the Service menu option,
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Table 5-2: Adjustment steps

w
3

Equipment Setup

Signal Source Satting

Equipment Setup

Signal Source Setting

DC Voltage

00V

DC Voltage

-20.0V

Sinewave Generator

5 kHz, 1V,,, (CHY)

DC Voltage

20V

Sinewave Generator

20 MHz, 1 V., (CH1)

DC Voltage

-1.6V

Sinewave Generator

50kHz, 1V, (CH1)

DC Vohiage

~1.2V

Sinewave Generator

20 MHz, 1 V., (CH1)

DC Voltage

08V

Sinewave Generator

TDS 210: 60 MHz, 1 Vi, (CH1)

TDS 220; 100 MHz, 1V, (CH1)

DC Voltage

04V

Sinewave Generator

5kHz, 25 V., (CH1)

DC Voltage

=032V

Sinewave Generator

20 MHz, 2.5 Vi, , (GH1)

DI~ mivmia|lw ]~

DC Voltage

02V

Sinewave Generator

50 kHz, 25 Vi, (CH1)

DC Voltage

016V

Sinewave Generator

20 MHz, 2.5 V,,,, (CH1)

DC Voltage

.08V

DC Vottage

-0.04V

Sinewave Generator

TDS 210; 60 MHz, 2.5 V,,, (CH1)

TDS 220: 100 MHz, 2.5 V,,, (CR1)

DC Voltage

-0.03V

DC Voltage

=0.02V

Sinewave (Generator

TDS 210: 60 MHz, 2.5 V,,, (CH1)

TDS 220: 100 MHz, 2.5 Vi, (CH1)

DC Voitage

—Q.015V

Sinewave Generator

SkHz, 1V,., (CH2)

DC Voltage

0,015V

Sinewave Generator

20 MHz, 1 V., (CH2)

DC Voltage

0.02v

Sinewave Generator

50 kHz, 1 V., (CH2)

DC Voltage

0.03V

Sinewave Generator

20 MHz, 1V, (CH2)

DC Voltage

0.04V

DC Voltage

0.08V

Sinewave Genemtor

TDS 210: 60 MHz, 1V, (CH2)

TDS 220: 100 MHz, 1 Vg (CH2)

DC Voltage

016V

Sinewave Generator

BkHz, 2.5V, (CH?)

DC Voltage

02V

DE Voltage

032V

Sinewave Generator

20 MHz, 25 V,,,, (CH2)

Sinewave Gienerator

S0KkHz, 2.5 Vp.p, (CH2)

DC Voltage

04V

Sinewave Generator

20 MHz, 25 V., (CH2)

DC Voltage

0Bv

DC Voltage

1.2V

Sinewave Gienerator

TDS 210: 60 MHz, 25 V. (CH1)

TDS 220100 MHz, 2.5 V., (CH2)

DC Voltage

16V

DG Voltage

20V

BC Voltage

200V

DC Voltage

o.ov

DC Voltage

5.0V

DG Voltage

~1.0V¥

DC Voltage

1.0V

DC Voltage

5.0V
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Maintenance

This chapter contains the information needed to do periodic and corrective
maintenance on the TDS 210 and TDS 220 Digitizing Oscilloscopes. The
following sections are included:

®  Preparation refers you to important information contained elsewhere in this
marmal,

Preventing ESD provides general information on preventing damage to
internal modules when doing main

Inspection and Cleaning provides procedures for inspecting the instrument
and cleaning its external and in modules.

Removal and Installation Procedures provide procedures for the removal and
installation of modules.

Troubleshooting provides information for isolating failed modules.

Repackaging Instructions provides packaging information for shipment or
storage.

Preparation

Only qualified personnel should perform service procedures. Read the Service
Safery Summary and.the General Safety Summary before performing any service
procedures. Also referto the chapter Operating Information for information
about using the TDS 21¢ and TDS 220.

Preventing ESD

When performing any service which requires internal access to the instrument,
adhere to the following precautions to avoid damaging interna] modules and their
components due to electrostatic discharge (ESD).

CAUTION. Static discharge can damage any semiconductor component in this
mstrument

. Minimize handling of static-sensitive modules.

Transport and store static-sensitive modples in their static protected
containers or on a metal rail, Label any package that contains static-sensitive
modules.

- -
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L

Dlschargc the static voltage from your body by wcanng a gmundcd anustaﬁc
wrist strap while handling these modules. Do service of static-sensitive
modules only at a static-free work station.

Nothing capable of generating or holding a static c.harge should be allowed
~ on the work station surface.

Handle clrcmt boards by the edg:.s whm possxble
Do not slide the modules over any sutface.

Avoid handling modules in areas that have a floor or work-surface covering
-capable of generating a static charge.

inspection and Cleaning

General Care

This section describes how to inspect for dirt and damage, and how to clean the

instrument. Inspection and cleaning are done as preventive maintenance.

Preventive maintenance, when done regularly, may prevent malfunctions and
enhance reliability. ‘

Preventive maintenance consists of wsually mspecnng and cleaning the

instrument, and using general care when operau.ng it. How often to do mainte-
nance depends on the severity of the environment in which the instrument is
used. A proper time to perform prevcnnve maintenance is just before adjustment

of the insgument.

Proteet the instrument from adverse weather cundmcms The mstrument is not

watcrproof

Do not store or leave the mstmment where the LCD display wﬂl be exposed to
direet sunlight for long periods of time.

The front and back covers help keep dust out of the instrument and must be in
place during normal operation. . .

| CAUHON Ib avoid damage to rhe msu'ument, do not expose it to any sprays.

liquids, or solvents.

inspection and Cleaning
Procedures

Inspect and clean the instrument as often as Opc:ranng conditions require. The
collection of dirt on internal components can cause them to overheat and
breakdown. Dirt aiso provides an electrical conduction path that could cause an
instrument failure, especially under high-humidity conditions.
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inspection - Exterior. Inspect the outside of the instrument for damage, wear, and
missing parts. Instruments that appear to have been dropped or otherwise abused
should be checked thoroughly to verify cotrect operation and performance.
Immediately repair defects that could cause personal injury or lead to further
damage to the instrument.

Cleaning Procedure — Exterior. To clean the instrument exterior, perform the
following steps:

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

2. Use a soft cloth dampened with water to clean the instrument. You can use a2
75% isopropyl alcohol solution for more efficient cleaning.

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

Inspection — Interiot. During normal use, the instrument case guards the internal
components against common dust and dirt. However, if it appears that the
instrument may have been damaged or bas been exposed 1o an unusually dirty
enviromnent, you should inspect and clean the interior.

To inspect and clean the interior, disassemble the instrument by completing each
of the disassembly procedures in the order given staring on page 6-10.

Inspect the internal ;':imj:ions of the instrument for damage and wear using
Table 61 as a guide. Defacts found should be repaired immediately.

Table 6-1: Internal inspection check list

Rem inspect For Repair Action

Front and Back Cracks or deformations. Repair or replace defective hardware.
Cover Scratched lettering or display
filter. Loose connectors or
labels.

(3asket and Foam | Misplaced or missing pieces. | Relocate or replace defective pieces.
Pads
Circuitboards | Loose, broken, or comoded| | Remove failed module and replace with a
solder connections, Bumed new module.

circuit boards, Burned, broken,
or cracked circult-run plating.

L)

- —a--
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Table 6~1: Intemal inspection check list (Cont.) -

em inspect For . Repar Action

Solder connections | Cold sokder of rosin joints. - | Resolder joint and clean wilh isopropyl
Wiring and cables | Loose plugs or connectors. Firmiy seat connectors. Repair or replace .
-~ |'Burned, broken, or frayed modutes with defective wires or cables.
wiring. o .

Cleaning Procedure — interlor. To clean the instrument interior, perform the
follpwipg steps:

" 1, 'Blow off dust with dry, low-pressure, deionized air (approximately 9 pst).

2. Remove any remaining dust with & lint-free cloth dampened in isopropy!
~ alcohol (75% solution) and rinse with warm deionized water. (A cotion-
tipped applicator is useful for cleaning in narrow spaces and on circuit
boards.) '

 8TOR If. after performing steps 1 and 2, @ module is clean upon inspection, skip
~ steps 3 and 4. Proceed with step 5. |

If steps 1 and 2 do not remove all the dust or dirt, all modules in the instrument
except the Display Module may be spray washed using a solution of 75%
isopropyl alcohol. Proceed with step 3.

3. Spray wash dirty part§'with the 75% isbpr_‘oj:yl alcohol solution and wait
- 60 seconds for the majority of the alcobol to evaporate. '

4. Usehot (49° C o 60° C/120° F to 140° F) deionized water to thoroughly
rinse the parts. . . . | :

5, ' Dry all parts with low-pressure, deionized air.

6. Dry all components and assemblies in an ovén or drying compartment using
low-temperature (52° C to 66° C/125° F to 150° F) circulating air.

Lubrication. There is no periodic lubrication required for the TDS 210 and
TDS 220. o
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Removal and Instaliation Procedures

This section describes how to remove and install the major mechanical and
electrical modules. It provides the following information:

®  List of Modules on page 66 describes where to locate a list of replaceable
modnles.

Summary of Procedures on page 6—6 lists the procedures for removal and
installation of modules,

Tools Required on page 6-6 describes the tools needed to perform the
procedures.

Flip Stand, on page 6-16, begins a series of procedures that describe the
removal and installation of modules.

Preparation  Please read the following warning statement. Then read the following general
instructions before removing a module.

WARNING. Only qualified personnel should perform service procedures. Before
doing this or any other procedure in this\manual, read the General Safety
Summary and Service Safety Summary found at the beginning of this manual.

Always disconnect the power cord before disassembling any portion of the
instrument.

Also, to prevent possible injury to service personnel or damage to electrical
components, read Preventing ESD on page 6-1.

A

. Use Figure 10-1 (the exploded view of the instrument) on page 10-5 to give
you an overview of how the entire instroment is assembled.

Read the Summary of Procedures on page 6-6 to understand which
procedure to use to access a given module. Then read Tools Required on
page 6-6 for a list of tools needed to remove and install modules in the

TDS 210 or TDS 220.

. K you are disassembling the TDS 210 or TDS 220 for cleaning, refer to the..
Inspection and Cleaning procedure on page 62 for cleaning instructions.
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Tools Required  You will need the following tools to remove and replace all the modules in the
TDS 210 or TDS 220. ‘ '

Tools

Torque-limiting screwdriver, 12 in I (1.3 N - V - m) range with Tox® T-151ip

Screwdriver with 34 inch fiat blade -
' Pliers - :

Sharp knife (X-ACTO® knife or equivalent)

List of Modules  The Mechanical Parts List chapter provides a list of all replaceable modiles.
- Any electrical or mechanical module, assembly, or part listed in the parts Jist is
referred to as a module. ‘

Summary of Procedures  Table 6-2 lists the removal and installation procedures in order of increasing.
complexity. Complete disassembly is best achieved by followmg the procedures

in the order gwen

 Table 6-2; Removal and installation procedures

Procedure - Begins on Page
RearFest . ; &7 »
Front-panel Label _ &5
‘Handie -
Front Panel Knobs
Power Button
Rear Case
 Front Feet
EMi Clips
FlipStand
Power Line Fuse
Power Supply Moduie
‘Imemal Assembly
Main Board Modulke
Display Module
Backlight
Front Pane! Module
Switch Keypad
Display Shield
Front Case
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No tools are required to remove the feet

Removal. Use this procedure to remove the rear feet.

1. Place the instrument face down on 4 soft surface (such as an anti-static mat).

2. Slide the feet up and out of the rear case as shown in Figure 6-1.

Rear foot (2)

Figure 6-1: Removing the rear feet

TDS 210 and TDS 220 Service Manual
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Ingtallation. Use this procedure to install the feet.

1. Place the rear casc face down on a soft surface (such as an anti-static mat).

2. Align the slots of the rear foot with the guides in the rear case as shown in

&7

Figure 6-2 and press the foot in. -

Figure 6-2: installing the réar foet
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Front-Panel Label  You will need a sharp knife and needle-nose pliers to remove the front-panel
label.

CAUTION. Removal of a front-panel label will destroy it. Do not remove it uniess
! it needs 1o be replaced.

Removal. Use this procedure to remove the front-panel labe].
1. Use the sharp knife to pry up a corner of the label.
2. Use the needle-nose pliers to peel the label off.

Installation. Use this procedure to install a new front-panel label in either a new
or the existing front case.

1. Pecl the paper off the back side of the new label.

2. Handling the label by its edges only, align it with the recess in the front
pancl as shown in Figure 6-3.

. When properly aligned, press the new label into place.

-

Figure 6-3: Removing and installing a new iroht-panel labet
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L

' Vou will noed a flat-biade screw driver o remove the handle,

Removal. Use this procedure to remove thc handlc .
1. Place the instrument on its feet.

2, With the handle laying down, pry one cnd of the handle out of the case as
shown in Figure 6—4.

3, Slide the handle towards the back of the rear case.

Figure 6-4: Removing the handie
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panel. Install front panel knobs by
pressing the knob onto the shaft.

Instaliation, Use this procedure to install the handle.

1. Place the instrament on its feet.

along the groves in the case until the handle snaps into place as shown in

2. From behind the rear case with the handle laying down, slide the handle
Figure 6-5.

Figure 6-5: Installing the handle

o

fro:
NOTE. Wrap the plier jaws with tape to avoid marring the button surface.

aligning the keyed knob with the shaft

Front-Panel Knobs  Remove the front panel knobs by firmly grasping the knob (with pliers if
necessary) and pull it away from the

6-11
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Power Button

Remove the power button by firmly grasping the button (with pliers if necessary)
and pull it straight out of the cabinat. Reinstall the button by pressing it onto the
power button shaft until it snaps into place.

~ NOTE Wrap the plier jaws with tape to avoid marring the button surface.

You will need 2 torque-limiting Torx® T-15 screwdriver and a flat-blade
screwdriver for this procedure. -

" Removal, First remove the handle and power button using the procedures on
~ pages 6—10 and 612, then use this procedure to remove the rear cover.

1. If installed, remove the extension module from the rear of the instrument.

CAUTION. Attempting to remove the rear cover with an extension module
installed will damage the connector pins. A blank module (no ports) can remain
installed. o

. Place the instrument face down on a soft surface (such as an-anti-static mat).
. Remove the two screws located in the handle recesses.

Slip the flat-blade screwdriver between the rear case and front case at the
botiom of the mstmmnt to dwengage the tabs and lift the rear case off.,
Refer. to Figure 66, :

L

installation. Use this procedure to install the rear cover.
1. Place the instrument face down on a soft surface (suck as an anti-static mat).

2. Slide the rear case over the assembly until the bottom tabs of the front case
lock into the rear case. '

. CAUTION. Be careful not to pinch any wires between theﬁom and rear cases.
. Make sure that the copper grounding tube is in the  proper place as shown in

Figure 6-6.
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3. iInstall the two screws located in the handle recesses.

CAUTION. Avoid cross threading the screws that secure the rear case o the front
case. An easy way to avoid this is to slip the screw into the hole and, using slight
pressure, slowly rotate the screw counterclockwise until you feel the screw slip
into the screw threads. Then tighten the jmw clockwise. A properly started
screw will have very little resistance going in.

4. Install the handle and the power button.

? Retaining screw
i

A
//’ 3

1 i'-*.-‘-

Rataining tab {7)

Copper grounding tube
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Front Feet  You will need a torque-limiting Torx® T-15 screwdriver and a flat-blade
serewdriver for this procedure. -

Removal. First remove the handle, powef buttdn, and rear case using the
procedures on pages 610, 6—12 and 6—12 Then, shide the front fc:t out of the ‘
fromt cover ‘

installatlon. Slide the feet into the slots provided for the feet in the front cover.
Use the Installation procedures for each module removed to reassemble the
instrument.

Front foot (2)

Front caver

Figure 6~7: Removing and installing the front feet
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EMI Clips
|
|

TDS 210 and TDS 220 Service Manual

You will need a torque-limiting Torx® T
serewdriver for this procedure.

g

=15 screwdriver apd a flat-blade

Removal. First remove the handle, power button, and rear case using the
procedures on pages 6-10, 612, and 6—12. Then, slide the four EMI clips owt of

the rear case as shown in Figure 6-8.

NOTE The EMI clips can be pushed out
Jlar-blade screwdriver.

from the rear of the case using a narrow

Instaliation. Slide the four EMI clips into

the slots provided in the rear case as

shown in Figure 6-8. Use the Installation procedures for each module removed

to reassemble the instrument.

)
ny

3

Figure 6-8: Removing and installing the EMI clips
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FilpStand Youwillneeda torque—lmung Torx@ T-15 sarewdnver and a ﬂat-blade
- screwdriver for this procedure. - e

Removal, First remove the handle, power button, and rear case using the
‘ proctdums on pages 6—10, 612, and 6—12 Then usc the fo!lcrwmg procedure to

remove the flip stand .
1. Place the rear case face down on a soft surfac:e (such as an anti-static mat).

2.  With the stand folded against the year case (in the up position), push the
stand out of the rear case channcls as shown in Figure 6-9,

Figure 6-9: Removing the flip stand
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Installation. Use this procedure to install the flip stand.

1. Orient the flip stand to the rear cover, aligning the flip stand slots to the rear
cover tabs as shown in Figure 6-10.

. With the stand in the folded up position, snap the stand into place.

. Use the installation procedures for cach module removed to reassemble the
mstrument.

Rear cover

Flip stand

Figure 6-10: installing the fiip stand

r e
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Power Line Fuse  You will'need a torque-limiting Torx® T-15 sc;'ewdl'iver and a flat-blade
: ‘screwdnver for this procndure

First remove the handle, power button, and rear case us:ng the pmcedures on
pages 6—10 6-12, and 6—12 to access the lmc fuse.

“The line fuse is located on the power supply modulc: &s shown in Flgure 6-11.If
“the fuse tests bad, replace it with the same type and rating.

Use the installation procedures for each module removed to rﬁssamble the
instrument.

% Figure 6-11: Line fuse location

TDS 210 and TDS 220 Service Manual . -




T LY T

Maintenance

Power Supply Module  You will need a torque-limiting Torx® T-15 screwdriver and a flat-blade
screwdriver for this procedure.

Removal. First remove the bandle, powert button, and rear case using the
procedures on pages 6—10, 612, and 6-12. Then, use the following procedure to

remove the power supply moduie. Refer|to Figure 6-13.
1. Disconnect the following wires.
a. The line cord ground wirc from the main board at J101.
b. The seven-conductor ribbon cable from the main board at J131.
¢. The two-conductor back light cable from the power supply module.
2. Slightly bend back the two securing tabs at the bottom of the power supply

module and lift the module out of the inner chassis.

Two-conductor
back light cable

Seven-conductor
ribbon cable

Figure 6~12: Removing the power supply module

L
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Instaltation, Use this prmedm to mstall the powcr supply module Refm- 10
Figure 6—13.

1. Place the power supply module into thc inner chassis, placmg the board
‘ underthethm: tabs atthetopofthc chassis.

2. Snapthcbottom of the modulemtnplaca :
'3, Recomnect the followmg wires.
a. 'I‘hchne:cordgroundwmonthemamboardatllm
b, The seven-condncmr ribbon cable on the main board at J131.
c. Thc two-conductor back light cable on the power supply module.

. Use the installation proccdurts for each module removed to reassemble the
' mstrument

Sevan-conductor
fibbon cabie

Power supply moduie

Figure 6-13: Installing the power supply module
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internal Assembly  You will need a torque-limiting Torx® T-15 screwdriver and a flat-blade
screwdriver for this procedure.

Removal. First remove the handle, power button, and rear case using the
procedures on pages 610, 612, and 6~12., Then, use the following procedure 1o
remove the internal assembly.

1. Remove all the front panel knobs.

2. Lift the cotire internal assembly (bousing the all boards and display screen)
out of the front case as shown in Figure 6-14.

NOTE. The switch keypad will most likely remain inside the front case. It does
not need to be removed with the internal assembly.

Instaliation. Use this procedure to install the internal assembly.
1. Place the internal assembly into the front case as shown in Figure 6-14.

NOTE. If the switch keypad was removed from the front case, refer to page 6—30
Jor proper installation instructions.

2. Use the installation procedures for each module removed to reassemble the
instrument.

KX

L

. Front cover

Figure 6-14: Removing and installing the internal assembly

o i
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L4

Main Board Module

You will need a torque-limiting Torx® 1-15 screwdriver and a flat-blade
screwdriver for this procedure. : .

Removal, First remove the handle, power button, and rear case using the
procedures on pages 6~10, 6-12, and 6-12. Then, use the following procedure to
remove the main board moduie, ‘ . .

1. Remove the entire internal chassis from the front case using the procedure o
page 6-21. | :

. Disconnect the following wires from the main board. Refer to Figure 6-15.

a', , Ttie line cord ground wire at J101 and the seven-conductor ribbon cable
at J131 from the power supply module. '

b. The ribbon cable at 1200 from the front panel module.
c. The nbbcm cable at J202 from the display module.

 From the bottom of tbe internal chassis, slightly bend the two securing tabs
and tilt the board down until it clears the tabs, Refer to Figure 6-16.

. Pull the board out of the front slots of the ‘i'ntmal chassis (near the BNC.
connectors). ‘

A

i

Line cord ground wire o %ﬁ, ;\

Figure 6-15: Main board removal
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instaflation. Usc this procedure to install the main board module. Refer to
Figure 6-16.

1. Working from the bottom of the inner chassis, place the front of the main
board module into the slots on the inner chassis (near the BNC connectors).

2. Kseping the module in place, press the board into place 50 that the securing
tabs lock onto the bottom of the board. Note that there are two board guides
on the chassis that must match the cutouts on the main board.

. Recomnsct the following wires on the main board. Refer to Figure 6-15.

a. The line cord ground wire at J10] and the seven-conductor ribbon table
at J131 from the power supply module.

b. The ribbon cable at J200 from the front panel module.
c. The ribbon cable at J202 from the display module.

. Place the entire internal chassis (housing the all boards and display screen)
into the front cover as shown in Figure 6-14.

Use the installation procedures for each module removed to reassemble the
instrument.

Seven-conductor
rbbon cable T

Figure 6-16: Main board installation

.
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Display Module
screwdriver for this pmccdurc

' Ramoval First remove the handle powcr buttbn, gnd rear casé using the
“procedures on pages 6--10, 6-12, and 6—12 Thm, use the following pmcﬂdum to
‘ removr. the dlsplay modulc ‘ ‘

1. Remove the entire mtema] chassis ﬁom the ﬁont case using the pmce:dure on
page 6—21

2 Dlsc:onnect dxsplay module ribbon cable 2t 1202 on the main board. Refer to
Flgure 6—15

Disconnect the back.hght cable frum the power supply module. Refer to
- Figure 6-13.

. Shghtly bend the two securing tabs on the left side of the display module
and fift the left side up until it clears the tabs. Then slide the display to the
left until the right-side tabs are disengaged. Refer to Figure-6-17.

NOTE. The display shield is atiached to the display module. Removing the shield
will destroy the anaching gasket, requiring that a new shield be installed.

- Internal chassis

Figure 6-17: Removing the display module
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instaliation. Use this procedure to install the display module.

1. Route the display ribbon cable through the opening in the chassis as shown
in Figure 6-18. If installing a new module, fold the ribbon cable as shown.

2. Place the tabs on the right side of the display module into the slots provided
int the inner chassis. These are located under the front panel board but it 1s
not necessary to remove the front panel board. Refer to Figure 6--18.

. Route the backlight cable through the opening in the chassis as shown in
Figure 6-18.

. Lower the lcft side of the display moduie into the chassis umtil the two
securing tabs lock on to the display module. Note that the backlight cable
protruding from cach end of the module must align with the cutouts of the
inner chassis. Refer to Figure 6-18.

. Recomnect the display module ribbon cable at J202 on the main board. Refer
1o Figure 6-135.

. Reconnect the backlight cable from the power supply module. Refer 1o
Figure 6-13.

. Place the entire internal chassis into the front cover as shown in Figure 6-14.

. Use the installation procedures for each module removed to reassemble the
instrument,

Backlight cable {o
power supply module |

E J202 on main bogard

-~=—— Do not pinch backlight cable
when ingtalling the display module.

Laft side view of
interna! chassis

- Figure 6-18: Installing the display module

- .- -
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You will need a torque-limiting Torx® T-15 screwdriver and a flat-blade

screwdriver for this procedure.

Removal. First remove the handle, power button, and rear case using the
procedures on pages 6-10, 612, and 6-12. Remove the display module using
 the procedure on page 6—24. Then, use the following procedure 1o remove the
backlight. L |

1. Disengage the three tabs from the left side of the display module and Lift the
back;jght cover off as shown In Figure —19.

3. Gently lift the backlight out of the module.

Display module

Figure 6-19: Removing the backlight
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Installation. Use this procedure to install the display module.

1. Place the backlight into the display module. Note the proper routing of the
cables as shown in Figure 6-20.

2. Slide the grooved section on the right of the backlight cover under the metal
edge of the display as shown in Figure 6-20.

3. Snap the cover into place noting that all three securing tabs on the left side
lock into place.

4. Install the backlight cover screw.

5, Use the installation procedures for cach module removed to reassemble the
instrument.

Display module

Figure 6-20: installing the backlight and cover
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Front Panel Module  You will need a torque-limiting Torx® T-15 screwdnvﬁr and a ﬂat»blade
sarewdnver for this procedure.

Removal, First remove the haﬁdlc, power button, and rear case using the
- procedures on pages 610, 6-12, and 6—12 Then., use the follomng procedum to
remove the front panel module. ‘ ‘

1. 'Remove the entire internal assamhly from the front case usmg the proccdure “
on page 6-21. ‘ ‘

. Disconnect the front panel ribbon cable at J200.0n the main board. Refer to
Flgu.re 6-15. .

. Discngage the two securing tabs at the bottom of the board and slide the
board down and out of the internal chassis, Refer to Figure 621

Front panef module

Figure 6-21: Removing the front panel module

/
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installation, Use this procedure to install the front panel module.

1. Route the front panel ribbon cable through the opening in the chassis as
shown in Figure 6-22.

3, Insert the top of the front panel module under the tabs at the top of the
chassis and press the board down unti] the sccuring tabs at the bottom of the

chassis lock into place. Refer to Figure 6-21.

3. Reconnect the front panel ribbon cable at 3200 on the main board. Refer to
Figure 6-15.

4. Place the entire internal chassis (housing the all boards and display screen)
into the front cover as shown in Figure 6--14.

§, Use the installation procedures for sach module removed to reassembie the
instrument.

internat chassis

Figure 6-22: installing the front panef mod
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Switch Keypad

You will need & torque-limiting Torx® T-15 screwdriver and a ﬂat-blade
scmwdnvcr for this prucadure,

Removal. First remove the handle, power button, and rear case using the
procedures on pages 6—10, 6-12, and 612, Then, use the follomng procedurc o

- remove the switch keypad.

1. Remove the entire internal assembly from tha front case usmg the prme:dm
on page 6-21.

2. Liftthe smtchpadout of the front cover.

CAUTION. Keep the electrical contacts on the back of the switch pad clean. Skin

oils and dust will inhibit good electrical contact.

Instaliation. Use this procedure to install the switch keypad.

1. Align the switch keypad into the front case usmg the five guide posts as
shown in Figure 6-23,

CAUTION. Keep the electrical contacts on the back of the switch pad clean. Skin
oils and dust will inhibit good electrical contact,
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Gulde post holes

% Check that all the button are properly seated into place before proceeding.

3. Place the entire internal assembly into the front cover as shown in Figure

6-14.

4. Use the installation procedures for each module removed to reassemble the

Figure 6-23: Installing the keypad
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Display Shield  You will need a torque-limiting Torx® T-15 screwdriver and a flat-blade
screwdriver for this procedure. ‘

STOP Removing the display shield from the display module will destroy the
display shield gasket. Only remove the shield if you intend 1o replace it with
new shield and gasket assembly. - '

Removal. First remove the handle, power button, and rear case using the
procedures on pages 610, 6-12, and 6-12. Then, use the following procedure to
remove the display shield. :

1. Remove the entire internal ﬁssembly from the front case using the procedure
on page 6—21. ‘ ‘

2. Remove the shield from the display module.
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Instailation. Use this procedure to install t

1. Align the display shield into the front
shown in Figure 6—24.

he display shield.

case, using the two guide posts as

. Carefully place the entire internal as
Figure 6-14 making sure that the di
display shield foam.

. Use the installation procedures for
instrument.

Align display shield with guide
posts on the inside of

L

= S8 FF8F

T

Figure 6-24: installing the display shield

.
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bly into the front case as shown in
lay module properly contacts the

h module removed to reassemble the

Intsmal chassis

Display shield foam

N

Front sover
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You will need a torque-limiting Torx® T-15 screwdriver and a flat-blade
smwdriver for this procedure.

Removal. First remove the handle,, power butr.on and rear case using the
procedures on pages 6-10, 612, and 6-12. 'I'h- use the following procedure 1o
remove the display shieid.

1. Remove the entire mternal chasszs ﬁ'om the ﬁ'ont case using the procedurtz on
page 6-21.

2. Remove the switch keypad using thc procedms on pages 6—30.
3, ' Remove the conductive foam pad from the front case.

Instaliation. Use this procedure to install the front cover.
1. Place thc conductive foam pad into the front case.

2. Place the switch keypad into the front case.

3. Place the entire internal assembly into the front case as shown in Fig-

 ure 6-14.

Use the installation procedures for cach module removed 10 reassemble the
. instrument. '

. I installing a new front case, .place anew front pane! label onto the cover as
described on page 6-9. ' .

e
-

o
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Options

There are no options available for the TDS 200 serdes oscilloscopes. For a list of
available accessories, refer to chapter Mechanical Parts List.
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Iecncal rts t

Refer to the Mechanical Parts List chapter for a complete listing and description
of replaceable parts for the TDS 210 and TDS 220 Digitizing Oscilloscopes.
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Diagrams

See Figure 3—1 on page 3-3 for a block/interconnect diagram of the TDS 210
and TDS 220 Digitizing Oscilloscopes. There are no additional diagrams in this
chapter,
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This section contains a list of the repl
TDS 220 Digitizing Oscilloscopes. Use

ment parts. |

Parts Ordering Information

TDS 210

Module Servicing

Replacement parts are available through
representative.

Changes to Tektronix products are somel
components as they become available an
improvements. Therefore, when ordering
following information in your order.

B Part number
& Instrument type or model number

® [Instrument serial number

B [Instrument modification number, if

If you order a part that has been replace
local Tektronix field office or represen
change in part number.

Change information, if any, is located at

ble modules for the TDS 210 and
is list to identify and order replace-
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Replaceable Parts

Using the Heplaceable Parts List

This section contains a list of the mechanical and/or electrical components that

are teplaceable for the TDS 210 and TDS 220 Digitizing Oscilloscopes. Use this

list to identify and order replacement parts. The following table describes each
.¢olumn in the parts list, SR

Parts List Column Descriptions

Colimn Name Description B

Figure & index Nurmber | Items in this section are referenced by figure and index murnbers to the exploded view
illustrations that iollow.

Tektronix Part Number | Use this part number when ordering raplacement parts from Tektronix,

Serial Nuber | Column three indicates the serial numberat which the part was first effective, Golumn four
‘ indicates the serial number at which the part was discontinued, No éntries indicates the partis
good for all serial nurmbers. ‘ ‘

Qty This indicates the quantity of parts used,

Narme & Description An item name is separated from the description by a colon (). Bacause of space limitations, an
item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name ientification. I

Mft. Cexde This indicates the code of the actual manutacturer of the part.
Mifr. Part Number This mdicates the actua! manutacturer’s or vendor's patt number.

Abbreviations  Abbreviations conform to American National Standard ANSI Y1.1-1972,

-

Mir. Code to Manufacturer  The table titled Mmmfactu_r:ers Cross Index shows codes, names, and addresses
Cross index  of manufacturers or vendors of components listed in the parts list,

TDS 210 and 'TDS 220 Service Manual
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Manufacturers Cross Index

R,
Code

Manulacturer

Addross

City, State, Zip Code

OKBO
14310

20002

TDS 210 and TDS 220 Service Manual

STAUFFER SUPPLY CO
AULT INC

TEKTRONIX INC

SHARP CORP

610 SE SHERMAN

7300 BOONE AVE NORTH
BROOKLINE PARK

14150 SW KARL BRAUN DR
PO BOX 500

202 NAGAIKE-CHO
ABENC-KU

FORTLAND, OR 972144857
MINNEAROLIS, MN 55428

BEAVERTON, OR 870770001

DYSAKA, JAPAN,




Replaceable Parts

w

Replaceable Parts List

Fig. &

index  Tekironix Part Serial No, Setial No, . ' 3

Number Number Efisctive . - Discontd Oty - Name & Desctiption : -~ Code " Wfr. Part Number
10-1-1 202034500 1 CASEBACKBACK QASE.MAGROBLEND DR4-1368, 202034500

10-1-2 IBE-DTT4=00 1 PUSH BUTTON:POWER PUSH BUTTON, PC/ABS BEE-OTTI-00
BAYBLEND,FRY10, TEXTURED | L

1013 213-1009-00 SCREWTPG,PI:KAO=1.78 X 31 MM STEEL ZING BLACK 215-1096-00
CHROMATE,T--15 TORX~ SLOTFLAT TOP PNH \

W4 S34-9262-00 ‘ MARKER.IDENEREAR PANEL WARNING LABEL MARKED B34-R262-00
WARNING TO AVOID ELECTRIC ... 3.765 X 3,860,

10444 ‘ EXTENSION MODULE:OPTIONAL PLUG-IN ACCESSORY

10-1-8 7-04T2-00 HANDLE,CARRYING:MACROBLEND, PRESTO, SAFETY 7-0472-00
CONTROLLED

1047 3461484200 FOOT-REARBLACK SANTOPRENE, TEXTURED 346348400
10-1-8 155~ 1 FUSE

1014 T16=5417-00 ' POWER SUPPLY. 1IW 5.0V 1.0A-5.0V 0.3A -23V SWL22KAQD0OF02 -
1OMA 4EOVAC 30KHZ SMA,B5-275VAC 45-66H7 INPUT.UL,C

110 441-2082-00 CHASSIS ASSY:CKT BD & LCD SUPPORT, MACROBLEND 441-2082-00
DP4-1368

10311 67 1=3548=00 CKT BB ASSY:MAIN,280-2037-XX WIRED,TDS210 &7 1=-3546-00
Wit E7 402400 CIRGUIT BD ASB Y:MAIN, 386-2057-X( WIRED, TDS220' 671402400

W-112 348-1526-00 EHLD, TUBE:COPRESSION KNITTED WIRE SHIELDING BE02-0310-40
TUBED.312 O0,ACCOM 0.292X0.234 GROCVE,BECU

0113 ET1-B74300 CIRCUIT BD ASSY:FRONT PANELTDS210 & TDS220 E71-874300
101414 280265400 EWITCH:ELASTOMER KEY PAD 200-2654-00

101415 118-4981-10 - SHIELD ASSY:LCD SHIELD ASSY, H§—4991-00 AND 1154991-10
T BRT-408R-00 ’

10-18  348-1534-00 GASKET EMI0.5 X 0.5 X 1 INCH LONG,OPEN CELL EXX16TO0100
URETHANE FOAMW/ADHESIVE STRIP

104047 848150500 FOOTFRONT,BLACK SANTOPRENE TEXTURED 34B-1525-00
10418 366-0771-00 KNOB,CAP:0.650 DIAMACROBLEND DP4-1368 366-0771-00
10-119 3660770 KNOB,CAP-0.425 DIAMACROBLEND DP4~1368 366-0772u00

10-1-20  334-B882-00 MARKER, IDENT.FRONT BEZEL LABEL MARKED 334868200
. 'TEKngIX TDE220 TWO CHANNEL OSCILL OSCOPE
TOOMHZT" 5.47

F34-9261-00 MARXER,IDENTFRONT BEZEL LABEL MARKED *TDE230 ‘ 234028100
TWO CHANNEL Q80ILLOSCOPE BOMHZ™ 5470 X 0.545.0 '

202-0346-00 ‘ CASE FRONT.FRONT CASE, MACROBLEND DP4-1368, 202-0346-00

F7=1068-00 SHIELD,DISPLAY:DISPLAY SHIELD 4.855 X 3 495,0.062 337-4068-00
' ' THICK GE LEXAN CTG POLY,HARDCOATED BOTH SUFAC

116-B585-00 - ' LAMP-CCFT.REPLACEMENT FOR LCD 110409100 LMOF 2964
WLEADS -

367=0476-00 FLIP STAND:FLIP STAND,PC/ARS 867-0475-00
BAYBLEND,FR1O.TEXTURED

131817500 CONTACTESD:ESD CLIP.0.005 (17200 BECH, ACCOM 0.062 131=-6173-00
PCE, 05 X 0.335 WIDE CONTACT Wro230 H
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Replaceable Parts

Table 10-1 lists the replaceable standard accessories for the TDS 210 and
TDS 220 oscilloscopes and the instrument options that included them in the
original shipment. These accessories are not shown in Figure 10-1.

Table 10-1; Replaneab!e standard amessunes

_Description of Accessory

Tokironix Part Numbercr Nomnclah:rn

Passive 10X probes

| PE112

Replacement TDS 210 and TDS 220 User
Manual

English

French

(eman

Italian

Spanish
Partuguese
Japanese

Korean

Simpiified! Chinese
Tradifional Chinese

070-8483-XX
070-8520-XX*
070-8484-50¢"
070-8980-XX*
070-9560-XX*
070-9561-XX*
070-9562-XX
070-564-XX
070-9563-XX
070-9568-XX -

“Thess manuals aomin 4 language overiay for the
bmt-plml controls,

Fieplacamem Power Cords

- NetthAmerican
North American
Universal European
United Kingdom
Switzedand
Australian

161-0230-01
161-0104-08
161-0104-06
161-0104-07
163-0167-00
161-0104-05

Table 10-2: Replaceable optional accessories

Description of Accessory

Tektronix Part Numbor or Nomenclature

Soft case

AC220

Communications Moduie

TDS2CM

Hardeopy Module

TDS2HM
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Table 10-2: Replaceabie optional accessories (Cont.)

Description of Accessory

Tektronix Part Number or Nomenclature

Replacement TDS2CM and TDS2HM

instricions
English

French

Gemman

Ralian

Spanish
Portuguese
Japanese

Korean

Simplified Chinese
Traditional Chinese

D70-9565-XX
070-8567-XX
070-9566-XX
070-9568-XX
070-8570-XX
070-9571-XX
070-9572-XX
070-8575-XX
070-8573-XX
070-8574-XX

Replacement TDS 210 and TDS 220

Prograrnmer Manual

070-9576-XX

TDS 210 and TDS 220 Service Manual
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