





Table 4-5 — Flectrical Characteristics of the 11A72 Ampilifier in 11400-Series Oscilioscopes

Characteristic

Performance Requirement

Beflection Factor
(Sensitivity)

Calibrated Range: Enhanced DC Accuracy’, either polarity. The calibrated range is
1 mv/div to 10 V/div.

Volts/Division AV DC Accuracy DC Balance bC Offset Accuracy

10mVio 1V +40.6% + 0.01 div) =40.1 div +{0.4% + 0.0 div)

‘With P6231 Probe. cahbrated fro'

"; 1400 Series Osr;:iiosocpe Cahbratcr output Probe Tp TC I

100 pom/°C - i i |
Volts/Division AV DC Accuracy - DC Balance DC Offset Accuracy

Womvio1V :i:(é 0% -+ 0.01div) :i:o 1 div i(o.w% +2 mV)

Volts/Division AV DC Accuracy DC Balance DC Offset Accuracy

100mVio 10 Vidiv £(0.6% + 0.01div)  £EmMYV + 0.1dy) +{0.15% + 4 mV)

{Wath P6156 Probe. caitbratad from 11400 Serses Oscmsocope Callbrator output
‘With Option 26, 50{) Q 10x Probe Tip: : i

Voits/Division AV DC Acguracy DC Balance DC Offset Accuracy

100 mV to 10 V/div +(1.0% + 0.05div)  =0.2div i(o.so% + 0.01 div)

'EW;th P61 56 Probe ca ;brated from 11400—Senes Oscn‘ao
;'Wlth Op‘aon 27 1000 Q 20X Ei’robe '§'1p el

Voits/Division AV DC Accuracy DC Balance DC Offset Accuracy

200 mV to 20 V/div ~(1.0% + 0.05 div) +0.2.div +{0.50% + 0.01div)

';w:m PE156 Probe calibrated: from 11400~Serses Oscmsocope Cahbrator outpu' e
‘Wit Option 28, soooﬂmox Probe'rp N S il

Yelts/Division AV BC Accuracy DC Balance DC Offset Accuracy

1 V/div +(1.0% + 0.05div)  H0.2dv 2-(0.50% + 0.01 div)
2V 10 100 V/div +2.0% + 0.05div}  F02div +(1.50% + 0.01 div)

For absoiute DC acouracy of single-point measurements using Offset, add the DC Offset Accuracy, DC Bal-
ance and AV DC Accuracy terms.

11A72 User Reference Suppiement 4-7



Table 4-5 — Electrical Characteristics of the 11A72 Amplifier in 11400-Serfes Oscifioscopes {coni)

Characteristic Performance Requirement
Fraquency High Frequency Limit (the -3 dB poini) and Caloulated Rise Time for the Display, Auxiliary
Response and Trigger signals.

Low Frequency -3 dB point 11 kHz maximum from 50 O source with AC coupling
{V DC =< 20 V), temperature 0°C to 30°C

':VQits,{Di\:.r;isioh 5 :1.1'40‘1'-'ﬁ€)_sci'llos'cope  '-11_402105@:'{!!50305&' ';5;'3.':&',-'- :

All 500 MHz Bandwidth 1000 Mz Bandwidih
0.7 ns Calc Rise time .35 ns Calc Bise timeg
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General Information

This supplement to the User Reference manual for your mainframe describes the
features and operation of the Tektronix 11A72 Two-Channel Amplifier. The 17472
Sewice Reference manual provides service information and test procedures for
the 11A72 Ampiifier.

Functions common to all plug-in amplifiers, such as offset, sensitivity, input im-
pedance and coupling, are described in the User Reference for each mainframe.
This manual discusses the performance of systems that are configured using the
T1A72 Amplifier.

Features DC to 1 GHz bandwidih (system bandwidth also depends on mainframe)

m Dual channel
®  Calibrated sensitivities from 10 mv to 1 V/div
» 50 Q input impedance

& High-resolution, calibrated DC offset (0.25 div/increment, coarse;
0.025 div/increment, fine)

m  Fast overdrive recovery
= Coupling: AC, DC, or Off

a  Display Poiarity: normal or inverted

Contenis of this This supplement contains the following sections:

Supplement  _ onea) information provides information about the compatibility of the 11472

Amplifier with 11000-Series Oscilloscopes, how 1o instali and remove the am-
plifier, the operating temperature of the amplifier, the affect of input coupling
node on BC circuit loading, and the options available for the ampiifier.

L] Operaﬁoh in Analog Oscilloscopes explains how to operate the amplifier in
11000-Series Analog Oscltioscopes.

a  Operation in Digitizing Oscilloscopes expiains how to operate the ampiifier in
11000-Series Digitizing Oscilioscopes.

= Specifications lists electrical, environmental and physical specifications of
the amplifier.
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Safety Summary

This general safety inforrmation applies to all operators and service personnel.
Specific warnings and cautions will be found throughout the supplement where
ihey apply, but may not appear in this summary.

Terms in Manuals

CAUTION staternents identify conditions or practices that could result in damage
10 the equipment or oiher property.

WARNING statements identify conditions or practices that could result in personal
injury or loss of life.

Terms on Equipment

CAUTION indicates a personal injury hazard not immediately accessible as ong
reads the marking, or a hazard to property including the eguipment itseif.

DANGER indicates a perscnal injury hazard immediaiely accessible as one reads
fhe marking.

Symbols in Manuals

®

Static Sensitive Devices

Symbols on Equipment

% S VAN

DANGER Protective ATTENTION
High Voltage ground (earth) Refer to
terminai manual

Power Source

This ampiifier is intended to operate in a mainframe connected 10 a power source
that will not apply more than 250 V rms between the supply conductors or be-
tween either supply conductor and ground. A protective ground connection,
through the grounding conductor in the mainframe power cord, is essential for
safe system operation.

Grounding the Ampiifier

This amplifier is grounded through the grounding conductor of the mainframe
power cord. To avoid electric shock, plug the mainframe power cord into a prop-
erly wired recepiacle before installing the amplifier. A protective ground connec-
tion, through the grounding conductor in the mainframe power cord, is essential
for safe operation.

General information



Danger Arising from Loss of Ground

Upon loss of the protective ground connection, all accessible conductive pans
(including knobs and controls that may appear to be insulators), can render an
electric shock.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an atmosphers of explosive
gasses.

Do Not Remove Covers or Panels

To avoid personal iniury, do not operate this amplifier without the panels or
covers. Operating the amplifier without the covers in place may cause overheat-
ing and damage 1o the amplifier.

Compatibility of the The 11A72 Amplifier is designed for use in 11000-Series oscilloscopes. Amplifier
Ampilifier and the handwidth varies depending on the mainfrarme. Vettical accuracy depends on
Mainframe both the mainframe and any probes used. Details about bandwidth and vertical
accuracy are included in Systermn Speciiications. Refer to the Tektronix Corporate
Catalog for complete information about compatibility of amplifiers and main-
frames.

Initial inspecﬁon After unpacking, inspect the amplifier and 100k for physical damage that may
have occutred in transit. This amplifier was inspected mechanically and electricai-
fy before shipment, and should meet all electrical specifications. To verity that the

' amplifier is functioning properly you can perform the Checks and Adjustment pro-
cedures in the 77472 Service Reference manual. If you find that the ampiifier is
damaged or deficient, contact your iocal Tektronix field office or representative,
and again refer to the Packaging for Shipment instructions in the 77A72 Service
Reference manual.

Operating The 11A72 Amplifier can be operated where the ambient air temperature is be-
Temperature tween 0° and + 50°C and can be stored in ambient temperatures from -40° 10
+75°C, ¥f stored at temperatures outside the operating limits, allow the chassis
1o reach operating temperature limils before applying power.
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installing and To install the ampilifier in the mainframe, set the mainframe ON/STANDBY switch
Removing the 10 STANDBY. Align the grooves in the top and bottom of the amplifier with the
Amplifier guides in the mainframe plug-in compartment, then insert the amplifier ino the
mainfrarne until its front panel is flush with the front panel of the mainframe. (See 7
Figure 1-1.}

Always set the mainframe ON/STANDBY switch to STANDBY before
installing or removing the ampiifier. This will prevent damage 1o the
ampiifier of the mainfrarme.

CAUTION

If the green indicator light remains ON when the STANDBY position is
selectad, the switch has been internatly disabled. To remove or rein-
stall amplifier units in this case, use the mainframe PRINCIPAL. POW.-
ER SWITCH (rear panel) to shut OFF the power. This will prevent
damage to either the amplifier or the mainframe.

To enable the ONISTANDBY switch, refer the mainfrarne to qualified
service personnel.

Mainframe

Top Groove

TIA72
Amplifier

: % Bottom Guide
NS
k i

Release Laich

Figure 1-1 - [nstalling and Removing an Amplifier

To remove the amplifier from the mainframe, set the mainframe ON/STANDBY
switch to STANDBY. Then pull the release latch to disengage the ampiifier from
ihe mainframe, and pull the amplifier straight out of the compariment.

General information



Affects of Input
Coupling Mode on
DC Circuit Loading

‘The AC coupling capacitor of the 11A72 Amplifier isolates both the input termina-
tion and the amplifier from extemal DC voitages. You can use the 11A72 Amplifier
with AC coupling selected 10 safely test circuits that would be damaged by a

50 & load. Avoid inadvertently selecting DC coupling if your circuit wili be dam-
aged by the resulting 50 O termination to ground.

The input circuits of the 11A52 and 11A71 Amplifiers are similar o that of the
11A72 Amplifier. in other amplifiers, including the 11A32, 11A33, and 11A34 Am-
plifiers, the AC coupling capacitor does not isolate the input termination from ex-
ternal DC voltages, and will not protect a low-limpedance circuit. Figure 1-2 shows
these two types of amplifier input circuits.

©;(§7 {>

ot

11A34, 11A33, 11A32

11A72, T1A71, T1A82

T

Figure 1-2 — Location of AC Coupiing Capacitors In Flug-in Amplifiers

AC Coupling Mode

When AC Coupiing is seiected, you can test low-impedance circuits that are ele-
vated in potential by up to 100 V DC without loading the circuit at DC. Passive
attenuating probes such as the P6156 or PE05S7 probes reduce the AC loading
and lower the low-frequency -3 dB point.

An active probe, such as the PB204 probes, eliminates the possibility of AC
coupling. When an active probe is used, the coupling options are Off and DC,

Off Coupling Mode

When coupling is Off, the AC coupling capacitor charges in about three seconds
o the average DC voitage at the amplifier input. Always use the Off mode when
connecting the amplifier input to a circuit that may have more than 25V (the
11A72 Amplitier's peak input voltage rating) present. This will precharge the cou-
pling capacitar, Wait a few seconds before selecting AC coupling. The cotphng
capacitor is discharged upon discennection from the external circuit.

11A72 User Reference Supplement
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"CAUTION

Overdrive Recovery

instrument Options

DC Coupling Mode

When DC coupling is selecied, a 50 ( termination resistance is connected direct-
ly from the ampilifier input connecior to ground.

Two ways of unintentionaily invoking DC coupling in the ampilifier are:

# Selecting Autoset, because the autoset process of most oscilloscopes starts
by searching for a DC voliage

Recalling a stored setting that dictates DC coupling.

Always use caution when working with voftages in excess of 25 V.

Switching coupling to DC when more than 25 V is present at the am-

plitier input will exceed the peak input voltage specification, and may
damage the amplifier's input relay. A damaged relay could cause an

error in calibration.

Take care that the circuit connected to the 11A72 Amplifier input will
not be damaged by the 50  load.

Overdrive occurs whenever an ampilifier is driven out of its linear range of

-+15 divisions. The overdrive recovery of an amplifier is the fime it fakes the
amplifier to settle to within a stated fraction of the equilibrium value afier an input
step.

At all verical setiings the 11A72 ampilifier typically settles in less than 20 nano-
seconds (o within 2% of the signal amplitude -+ 0.1 division. This applies only for
input signals up to 1 voit in amplitude .

You can use the overdrive recovery capability of the 11A72 Amplifier to extend
measurement resolution. For example, if a signal changes from -0.8Vio +0.2V
in 20 ns, you can use the amplifier to determine if the signai stabilized immediate-
iy at +0.2 V or if it had some smalt aberration following the transition, By selting
the offset to +0.2 V and the sensitivity 1o 10 mV/division, aberrations of just 1%
of the original transition will be 1.0 division in ampiitude (1% of 1.0V is 10 mV, or
1.0 divisions at 10 mv/division).

Option 01— SMA inpitt connectors.

Option 25— adds two P6231 probes.
Option 26 —adds two P6203 probes.
Option 27 —adds two P6204 probes.

1-6
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Operation in Analog Oscilloscopes

This section discusses using the 11A72 Amglifier in 11000-Series Analog Oscillo-
scopes.

Disp{ay On/Off The amplifier has a display on/off button next to each input channel. Pressing this
button displays or removes the channel signal from the oscilloscope display.
When a channel is displayed, its label is lighted.

Functions Controlled Most functions of the amplifier are controlied by the oscilloscope, and their oper-
by the Oscilloscope ation is described in the User Reference manual for the oscilloscope. Specifical-
iy, the oscilloscope controls the following functions:

®  Sensitivity (Vertical Size)

w  Offset

m  Coupling (AC, DC, Off)

" Diépiaying or Selecting Channel
= Display Polarity

3 Trigger Seiection

When the amplifier is instailed in the center or right compariment of an 11000~
Series Analog Oscilloscope it provides the X (horizorntal) component of an XY
display, or it provides a Trigger signal for the time base of the oscilloscope.

Sensitivity and Offset

To set the amplifier sensitivity or offset, press the VERTICAL SENSITIVITY or VERT-
ICAL OFFSET button on the oscilloscope and change the sensitivity or offset val-
ue using the conirol knobs.

Offset subfracts the specified voltage from the input signai. When offset changes, -
the position of the waveform on the display changes. Do not confuse vertical ofi-

o set with vertical position, which is a dispiay feature of the oscilloscope. You can
use vertical position to place each waveform on a different graticule line. The
Vertical Position control has a range of -4 divisions from graticule center. The
Offset comirol is expressed in volts and has a range equal to 425 divisions, that
is, 425 (defiection factor) voits,

Changing the sensitivity increases or decreases the the veriical size of the chan-
nel display around the screen level that is determined by the Vertical Position. If
you change the sensitivity setting and the displayed waveform becomes larger
than the screen, the area of the waveform you wish to view may be off-screen.
Use the Offset controt 1o bring the area of interest 1o the screen location you es-
tablished with the Vertical Position confrol.

T1AT2 User Reference Suppiement 2-7



Adding Waveforms

50 O Qverload

Front Panel
Error Messages

Counling
To set the amplifier’s input coupling:
1. Select a displtayed waveform.

2. Display the Conirol Menu using the conirol menu buttons. Refer to the oscillo-
scope User Reference manual under the topic Control Menus for more infor-
mation.

3. Touch the Coupling label to change the amplifier coupiing.

11000-Series analog oscilloscopes allow the addition of any two displayed chan-
nels. Each channel must be in iis linear operating range, which is assured if each
channel is displayed within the screen area before the channels are combined.

Portions of a waveform that are off-screen will not be valid when brought back
on-screen using ancther channel’s input signal or offset. This general restriction
applies to any two-channel analog oscilloscope.

When the input voltage substantially exceeds 5 V rms, the amplifier will discon-
nect the 50 O input termination, and the oscilloscope will display the message:

Input channel N overload on LEFT/CENTER/RIGHT plug-in
where N = 1 or 2.

To recannect the 50 O input termination, first correct the overload condition, then

select AC or DC coupling.

When an errof ocours involving a plug-in ampilifier, the oscilloscope will display
an ernor message. '

For example, the following error messages may appear on the oscilloscope dis-
play:

internal DAC overflow on channel N of LEFT/CENTER/RIGHT pilug-in unit

A plug-in amplifier detected that a requesied setting overflowed an internal DAC.

Such overflow usually indicates defective hardware. In this situation, the amplifier
sets the DAC to the limit closer to the requested setting.

Bad Level 2 probe checksum on channel N of LEFT/CENTER/RIGHT plug-in
unit

A piug-in amplifier detected that a Level 2 TEKPROBE failed or was improperly
connected. :

Requested Coupling not available on Channel N of LEFT/CENTER/RIGHT
plug-in unit

A plug-in ampilifier detected that a Level 2 TEKPROBE failed or was improperly
comnecied during either autoset or probe calibration.

2-2
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GPIB and RS-232-C The CH (Channel) command sets the parameters of a specified channel.

Commands and CH {LICIR}{1i2} <link>:<argument>
Syntax
Table 2-1 and Table 2-2 list the links and arguments of the CH command.

Table 2-1 — CH Command Links

Link Argument Argument Ranges

BWHi: < NRx> HF Limit (when quetied)

11301, 11301A Oscilloscope: 400E+6
11302, 11302A Qscilloscope: 500E+6

COUpling: AC | DG | OFF
iMPedance: <NRx> 50
OFFSet: < NRx> Voits/div  Offset Range Resolution
10mv 250 mv 250E-6V
20 mv 4500 mv 500E-6V
50 mv +1.25V 1.25E-3V
100 mvV 425V 2.58-3V
200 mv 5V 5.0E-3V
500 mv +12.5V 12.5E-3V
1V +25 YV 25E-3V
Resoluion is for GPIB, RS-232-C, or numeric
entry.
SENsitivity: < NRx> 10E-3, 20E-3, 50E-3, 100E-3, 200E-3,
500E-3, 1

The numbers listed are those available at
{he input connectors. Connecting an atte-
nuating probe will change the value pro-

porfional to the probe’s attenuation factor.

Table 2-2 — CH Command Query-Only Links

Query-oniy Link Response Meaning

? PRODe < gstring > Returns a description of the probe con-
nected 1o the channel. For a Level 1
TEKPROBE, the guery retums “Level 1.”
For a Level 2 TEKPROBE, the guery re-
wms “Level2/ <probe type>/ <serial
_number > " When no TEKPROBE is con-
nected, the query retumns “NONE.”

‘? UNlis < gstring > Returns the units of conversion of a probe
connected 1o the specified channel input.

11A72 User Reference Supplement . ' 2-3
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Operation in Digitizing Oscilloscopes

Display On/Off

Functions Controlied
by the Oscilloscope

This section discusses using the 11A72 Amplifier in 11000-Series Digitizing
Oscilloscopes.

The amplifier has a display on/off button next to each input channel. Pressing the
bution turns display of the channe! on or off. The label next to the buiton is lighted
whenever the channel is displayed. Display of a channel can also be tumed on or
off from the oscilloscope front panel.

Most functions of the amplifier are controiled by the oscilioscope, and their oper-
ation is described in detail in the User Reference manual for the oscilloscope.
The oscilloscope controls the following funciions:

a  Sensilivity (Verlical Size)

= Offset (Vertical Posilion)

= Coupling (AC, DC, Off)

= Displaying or Selecting Channel
= Display Polarity

= Trigger Selection

Sensitivity and Offset

Digitizing oscilioscopes use offset to position the waveform on the screen. In Yt
(signal vs. time} mode, offset determines vertical position, but when the amplifier
provides the X component of an XY dispiay, offset determines horizontal position.

Offset, or Vertical Position, subtracts a specified voltage from the input signal.
Sensitivity, or Vertical Size, magnifies or compresses the signal about the vertical
center of the graticule. To control these functions, touch the vertical icon on the
oscilloscope display and adjust the Vertical Position or Vertical Size using the
control knobs.

11A72 User Reference Supplement 3-1



Adding and
Subtracting
Waveforms

50 O Overioad

Addition and subtraction of input signals is controlled by the oscilloscope. The
individual channels need not be displayed before entering a waveform descrip-
tion that combines them. Touch the DefWim icon on the display and enter the
waveform description using the Vertical Description pop-up menu. See the User
Reference manual for youy oscilloscope for more information on this method of
entering a complex waveform description.

When you are adding or subtracting waveforms, it is better to add or subtract sig-
nals from channels of separate piug-in amplifiers, rather than muitiple channels of
the same plug-in amplifier. Samples from one channel of each plug-in compart-
rment wili be acquired simultaneously, but multiple channels from the same plug-
in compartrent are taken at different times, so a complex waveform that is com-
posed of multiple channels from the same plug-in amplifier may not accurately
reflect the combination of the input signals. Signais that are entirely repetitive and
related to the trigger signal may be added or subtracted accurately in spite of
being sampled at different times.

The best common-mode rejection can be obtained using a differential plug-in
amplifier.

Even when using channels from different plug-in compartments, the followmg fwo
problems limit the accuracy of sums or differences:

[ ] step 1. Each waveform in memory is constantly being updated, and there-
fore some wavefonm points are “older” than others. Although samples may be
taken simultaneously, there is a chance that a sample may be replaced in
memory with a newer value before the waveform is processed and displayed.

] step 2: Delay differences between channels of different plug-in amplifiers
due io probe cable length differences are normally removed by deskewing
the probes and the associated amplifier channels. Samples are still taken
simultaneously, but the display is manipuiated to correct for fiming differ-
ences. Signals directly related 10 the trigger signal are correctly restored 1o
their proper time relationship, but there is no way for signais unreiated io the
trigger to be corrected with this deskewing technique. High-frequency rejec-
tion of signals unrelated to the trigger is not improved by deskewing.

The solution to both problems is 1o invoke averaging. Averaging suppresses sig-
nals and noise unrelated 1o the frigger.

When the input voltage substantially exceeds 5 V rms, the amplifier will discon-.
nect the 50 O input termination, and the oscilloscope will display the message:

Input channel N overioad on LEFT/CENTER/RIGHT plug-in
where N = 1 or2.

To reconnect the 50 ) input termination, first correct the overload condition, then
select AC or DC coupling.

Operating in Digitizing Qscilloscopes



Front Panel
Error Messages

When an efror occurs involving a plug-in ampiifier, the oscilloscope will display
an error message.

For example, the following error messages may appear on the oscilloscope dis-
play:

internal DAC overflow on channel N of LEFT/CENTER/RIGHT plug-in unit

A plug-in amplifier detected that a requested setting overflowed an internal DAC.

Such overflow usually indicates defective hardware. In this situation, the ampiifier
sets the DAC to the limit closer to the requested setting.

Bad Level 2 probe checksum on channel N of LEFT/CENTER/RIGHT plug-in
unit

A plug-in amplifier detected that a Level 2 TEKPROBE faiied or was improperly
connected.

Requested Coupling not availabie on Channel N of LEFT/CENTER/RIGHT
plug-in umt

A piug-in amplifier detected that a Level 2 TEKPROBE faiied or was improperiy
connected during either autoset or probe calibration.
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GPIB and RS-232-C The CH (Channel) command sets the parameters of a specified channel.

Commands and ; .
CH {LICIRM1[2} <link>:<argument>
Syntax {(LICIRH1[2} g

Table 3-1 and Table 3-2 list the links and arguments of the CH command.

Table 3-1 — CH Cominand Links

Link Argument Argument Ranges

BWHI: <NRx=> HF Limit (when gueried)

11401 Oscilloscope:  500E+6
11402 Oscilloscope: 1.0E+8

COlUpling: AC | DC | OFF
iMiPedance: < NRx > 50
OFFSet:? <NRx> Volts/div Offset Hange Resolution
10my 250 mv 250E-6V
20mv 4500 mv 500E-6Y
500 mv +1.25V 1.25E-3V
100 mv +25V 2.5E-3V
200 mv +5V 5.0E-3V
500 mv 4125V 12.5E-3V
1V 425V 25E-3V
Resolution is for GP1B, RS-232-C, or numeric
entry,
SENSsitivity: < NRx> 10E-3, 20E-3, 50E-3, 100E-3, 200E-3,
500E-3, 1

The numbers listed are those available at
the input connectors. Connecting an atte-
nuating probe will change the value pro-

portional to the probe’s attenuation factor,

Table 3-2 — CH Command Query-Only Links

Query-only Link Response Meaning

7 PRObe < gstring > Retumns a description of the probe con-
nected to the channel. For a Leve! 1
TEKPROBE, the query retums “Level 1.”
For a |_evel 2 TEKPROBE, ihe query re-
tums “Level2/ <probe type>/ < serial
_number>." When no TEKPROBE is con-
nected, the query returns “NONE.”

? UNiis <gsiring > Retums the units of conversion of a probe
connected to the specified channel input.

3-4 Operating in Digitizing Osciiloscopes



Specifications

Performance
Conditions

The specifications in Tables 4-1, 42, and 4-3 apply to the 11A72 Amplifier in all
mainframes. These specifications apply when the mainframe is in the Enhanced

Accuracy state. System specifications that depend on the type of mainframe and
probes used are listed in System Specifications, iater in this section.

Enhanced Accuracy is initiated by pushing the Enhanced Accuracy buiton on the
mainframe after the systern has reached thermal equilibbrium, which requires a
20-minute warmup. Enhanced Accuracy is indicated on the display and remains
in effect as long as the infernal temperature of the mainframe is within £5°C of
the temperature at which the calibration was performed. When a 5°C change
does occur, the systemn reveris 1o Normal accuracy. In the Normal accuracy con-
dition, those characteristics that are temperature sensitive may not remain within
the limits of these specifications. The specifications are valid at an ambient tem-
perature of 0° 1o 50°C, unless otherwise stated.

Tabie 4-1 — Electrical Characteristics

Function Characteristic Performance Requirément
Offset Accuracy Refer to Systern Specifications
Range 25 divisions
Resolution Coarse: 0.25 divisions
Fine: 0.025 divisions
input Maximum Input 5V ms {0.5 W) or .25 watt-

VoHage, AC or DC
Coupled

second puises not exceeding 25 V
peak

Maxirmum DC Input
Voitage, AC Coupiled

+100V DC (DC + peak AC)
CAUTION: Signals of more than
25 V peak amplitude must be con-
nected with the input coupling set
to Off sc that the input coupling
capacitor is precharged.

input Disconnect 5V s typical

Threshold (from DC to 100 MHz)
Power-Down 500 k) £10% when powered
Impedance down

impedance 50 O within 0.59%, Voltage stand-

(DC coupled)

ing wave ratioc <<1.45:1 at 10 mV/
div, DCto 1 GHz

Voltage standing wave ratio
<1.25:1 at 20 mv/div io 1 V/div,
DCto1GHz

17AT72 User Reference Supplemernt
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Table 4-1 — Electrical Characteristics {cont}

Funciion Characteristic

Performance Requirement

input (cont) impedance
{AC coupled)

50 0 within 0.5%, in series with
nominally 2.2 u¥

Voltage standing wave ratio
=<1.45:1 at 10 mv/div, 10 MHz 1o
1 GHz

Voltage standing wave ratic
<1.25:1 at 20 mv/div to 1 V/div,
10 MHz to 1 GHz

impedance Bias <10.0 uA
Current
Miscellaneous Typical Noise RMS noise: 0.022 divisions

at 10 mV/div to 1 Wdiv

Channe! Isolation

At least 40:1 display ratio’ for DC
1o 1 GHz at any sensitivity

Common Mode
Rejection Ratio

At least 20:1, for DC to 50 MMz at
any sensitivity with 10 division ref-
erence signal on each channel.

Probe Compatibility

Compatible with Level 1 and
Leve! 2 TEKPROBES?

Step Response Overdrive Recovery
Time

Typically <20 ns to within 2% of
signal -+ 0.1 division. At sensitiv-
ities =10 mV/div, for signals up to
+1V peak.

\Display ratio = Amplitude{V)(driven channel)

Error AmpiitudeVy{undriven channel)

V/div {driven channef)

V/div {undriven channel)

2TEKPROBE is the Tektronix name for the interface used with probes that are designed for
the 71000-Series of oscilloscopes and amplifiers. TEKPROBESs have output connectors

with one or more spring-loaded coding pins.

The Level T TEKPROBE uses analog encoding to caommunicate the probe’s scale factor

to the amplifier.

The Level 2 TEKPROBE uses an EEPROM to store data about the probe’s transfer uniis,

seale factor, and oulput voltage scale factor.

4-2
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Table 4-2 — Environmental Characteristics

Characteristic

information

Ambient temperature
(Exiernal 1o mainframe)

Operating

Nonoperating

0° to +50°C, mainframe ambient

-40° 10 +75°C

Hurnidity, Operating and
Non-operating

Meets MIL-T-28800C. Type lll, class 5
as described in 3.9.2.2 and 4.5.5.1.2.2

Altitude
Operating To 4,570m (15,000 i)
Nonoperating To 15,200m (50,000 ft.)
Vibration

Operating, installed an Flexible
Extender

‘

MIL-T-28800C, Sec. 4.5.5.3.1, Type il
class 5

Shock, Nonoperating (not installed in
rnainframe)

MIL-T-28800C, Sec. 4.5.5.4.1, Type i,
class 5

Bench Handling {(operating and
nonoperating)

MIL-T-28800C, Sec. 4.5.5.4.3, Type Il
class 5

Packaged Product Vibration and
Shock

Vibration and bounce of
Packaged Product

Drop of Packaged Product

Meets ASTM D989-75, Method A,
Paragraph 3.1 (NSTA Proiect 1A-B-1)

Meets ASTM D775-61, Method 1,
Paragraph 5 (NSTA Project 1A-B-2)

Electromagnetic Gompatibility

MIL-STD-461BFCC Part 15, Subpart J,
Clagss A VDE 0871/6.78, Class B

11A72 User Reference Supplement
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Table 4-3 — Physical Characteristics

Characteristic information

Weight {max) 11b. 14 0z (851 g)

Weight of Packaged Product (max) 41b. 12 0z. (2.2 kQ)

Dimensions (max) See Figure 4-1

|=
=
—

Q
Q
© 350.
13.80
)
@ @ ¢ v ]
O 1 4Lk
127.
5.0
R CCT
s . nrt 71. ;'4
Dimensions; ——— B e i p =
inches 2.8 §h R
' 0 0]

Figure 4-1 — Dimensions of the 11A72 Amplifier
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System - System specifications depend on the combination of mainframe, ampilifier and
Specifications probe. Tables 4-4 and 4-5 contain the specifications of the systern consisting of
the mainframe, the 11A72 Amplifier, and probes (if any). Tables 4-4 and 4-5 con-
tain information relating to the AV DC Accuracy, DC Oifset Accuracy, DC Balance,
and bandwidth of the system.

Table 4-4 — Electrical Characteristics of the 11A72 Amplifier in 11300-Series Oscilloscopes

Characteristic Performance Requirement

Deflection Facior Catibrated Range: Enhanced DC Accuracy!, either polarity, with on-screen cursors. The

(Sensitivily) calibrated range is 10 m\//dlv 10 1 V/dIV

W’i‘il‘lol-i‘k Probes: = i i

Voits/Division AV DC Accuracy DC Balance DC Offset Accuracy

mvVio 1V +{0.8% + 0.03 div) 0.1 div +0.4% + 0.01 div)

:'W;th P6231 Probe cahbrated from 1130(} Senes Oscxlloscope Cahbraior output P;obe Tp ‘TC

{‘100 ppm/ °C 7 :
o Volts/Division AV DC Accuracy DC Balance DC Offset Accuracy
WmVio1V +{1.2% + 0.03 div) A4-0.1 div +{0.15% + 2 mV)

:_Wlﬂ’t P6204 Prob 3cahbrated from ‘51300 Senes Oscnl]socope Cahbra‘ior output Pfobe T1p TC
100 ppm/°c . . B : B &

Volts/Division AV DC Aceuracy DC Balance DC Offset Accuracy

100 mV to 10 V/div 4(0.8% + 0.03divy EBEmV 4+ 01div) +(0.15% + 4 mV)

fw:th P6155 Probe calibrated from 11300-Serses Oscnllsoc:ope Cahbrator output
. With! Opnon 26, 500 Q 10X Probe Tip. - : el :

Volts/Division AV DBC Aacuracy DC Balance DC Offset Accuracy

100 mV to 10 V/div :i:("z 0% + 0.05 div) io.z div m(o.se% + 0.01 div)

}:with Opt;on*z“r 1000 O. 20X Probe Ttp

Voits/Division AV DC Accuracy DC Balance DC Offset Accuracy

200 mV to 20 V/div A(1.0% -+ 0.05 div) +0.2 div i{G.SO% + 0.01 div)

With P6156 Probe calibrated from 11300- Senes Oscnllsoc:ope Caubrator' Gtput.

}éWlth Opﬂon 28,5000 100X Probe 'E_“p e :
Volts/Division AV DC Accuracy DC Balance DE Offset Accuracy
1 Vv 4(1.0% + 0.05div)  -k0.2div : +(0.50% + 0.01 div)
2V to 100 V/div - (2.0% -+ 0.05 div) =+0.2 div =+(1.50% + 0.01¢iv)

For absolute DC acouracy of single-point measurements using Offset, add the DC Offset Accuracy, DC Bai-

ance and AV DC Accuracy terms. AV DC Accuracy applies to the difference between the Verticaf Position
setting and the measurernent point.

11A72 User Reference Supplement 4-5



Table 4-4 — Electrical Characteristics of the 11A72 Ampiifier in 711300-Series Oscilloscopes fcont)

Characteristic Performance Requirement
Frequency High Frequency Limit (-3 dB pointy and Caiculated Rise Time for the Display, Auxiliary
Hesponse and Trigger signals.

Low Frequency -3 dB point: 1 kHz maximum from 50 3 source with AC coupling
(V BC <20 V), temperature 0°C 10 30°C

Volts/Division -~ 11301, 11301A  © 11302,418028 o
Bt e e Osciloscope L Oscillsocope: s
All 400 MHz Bandwidth 500 MHz Bandwidth

0.9 ns Calc Rise time (.7 ns Caic Rise time
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THE
11A72

— TWO-CHANNEL
AMPLIFIER

WARNING

The following servicing instructions are for use by qualified
personnel only. To avoid personal injury, do not perform any
servicing unless you are quatified to do so. Refer to the Safety
Summary prior to performing any service.

Please check for CHANGE INFORMATION at the rear of this manual.
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Instrument Serial Numbers

Each instrument manufactured by Tekironix has a setial number
on a panel insert, tag, or stamped on the chassis. The first letter
in the serial number designates the country of manufacture. The
last five digits of the serial number are assigned sequentially and
are unique to each instrument. Those manufactured in the United
States have six unigque digits. The country of manufacture is
identified as follows:

BO10000 Tektronix, Inc., Beaverton, Oregon, USA

G100000 Tekfronix Guernsey, Lid., Channel isfands

E200000 Tektronix United Kingdom, Lid., London

J300000 Sony/Teldronix, Japan

H700000 Tektronix Molland, NV, Heerenveen, The Netherlands

Instruments manufactured for Tektronix by extemal vendors
outside the United States are assigned a two digit aipha code to
identify the country of manufacture {e.q., JP for Japan, HK for
Hong Kong, stc.).

Tekironix, Inc., PO. Box 500, Beaverton, OR 87077
Copyright € Tektronix, inc., 1989. All rights reserved. Tektronix

products are covered by U.8. and foreign patents, issued and
pending, The following are registered trademarks:

TEKTRONIX, INC., SCOPEMOBILE and
.£|’!Tv W

TEKPROBE® is a registered fradermark of Tektronix, Inc.

First Printing JAN 1989 - . Printed in U.5.A.
Revised APR 1890
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~ General Information

This manual is designed for use by qualified service personnel. It contains infor-
mation necessary to check, maintain and troubleshoot the 11A72 Two-Channel
Amplifier.

Troubleshooting is primarily based upon internal diagnostics. These diagnostics
isolate problems to the field replaceable unit (FRU) level. Once the faulty FRU is
identified, use the procedures in this manual to remove and replace the faulty
FRU. Section 5, Replaceable Parts gives a complete list of the FRUs in this ampli-
fier.

The 11A72 is a two-channel, wide-bandwidih, amplifier that plugs into any of the
11000-Series oscilloscopes that use ampiifiers. Commands from the oscilloscope
conirol all the functions of the amplifier. The front panel of the amplifier has a but-
ton and a LED indicator for each input channel. Other confrols and status indica-
fors are located on the osciloscope.

The impedance of each channel is 50 2. Each channel provides a display and a
trigger output to the oscilloscope. Each output is comprised of a combination of
the input signals that the oscilloscope specifies.

Each channel has a TEKPROBE® input connector. The TEKPROBE® input con-
nector is compatible with a Level 1 or Level 2 TEKPROBE®, a probe with a BNC
connector, or a BNG connector. When a probe is connected 1o the input connec-
tor, the amplifier will detect the probe-encoding information, and use this informa-
tion to automatically achieve the appropriate settings.

11A72 Service Reference
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Safety Summary

This general safety information is directed to operators and service personnel.
Specific warnings and cautions will be found throughout the manual where they
apply, but may not appear in this summary.

Terms in Manuals

CAUTION statements in manuals identify conditions or practices that could resuit
in damage 1o the equipment or other property.

WARNING statements in manuals identify conditions or practices that could result
in personal injury or loss of life.

Terms on Equipment

CAUTION on equipment means a personal injury hazard not immediately accessi-
ble as one reads the marking, or a hazard to property; including the eguipment
itself.

DANGER on equipment means a personal injury hazard immediately accessible
as one reads the marking.

Symbols in Manuals

®

Static Sensitive Devices

Symbols on Equipment

4 @ JAN

DANGER Protective ATTENTION
High Voltage ground (earth) Refer to
terminal " manual

Power Source

This amplifier is intended 1o operate in a oscilloscope connected to a power
source that will not apply more than 250 V rms between the supply conductors or
between either supply conductor and ground. A protective ground connection, by
way of the grounding conductor in the oscilloscope power cord, is essential for
safe system operation.

Grounding the Product

This ampilifier is grounded through the grounding conductor of the oscilioscope
power cord. To avoid electric shock, plug the oscilloscope power cord into &
properly wired receptacie before connecting the oscilloscope 1o the input or out-
put terminals of the amplifier. A protective-ground connection, by way of the
grounding conductor in the oscilloscope power cord, is essential for safe opera-
tion.

1-2
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System Bandwidth

installing and
Removing an
Amplifier

CAUTION

Danger Arising from Loss of Groun

Upon loss of the protective~-ground connection, all accessible conductive parts
{including knobs and controls that may appear to be insulating), can render an
electric shock.

Do Not Operate in Explosive Atmospheres

To avoid expiosion, do not operate this product in an atmosphere of explosive
gasses.

Do Not Service Alone

Do not perform internal service or adjustment of this product unless another per-
son capable of rendering first aid and resuscitation is present.

Use Care When Servicing with Power On

Dangerous voitages exist at several points in this product. To avoid personal in-
jury, do not touch exposed connections and components while the power is on.

Disconnect the power before removing protective panels, or replacing compo-
nents.

The systemn bandwidih depends on the oscilloscope you are using with this am-
plifier. Details about bandwidth are included in Part 4, Specification, of the 77472
Two-Channel Amplifier User Reference manual, and in the Tekironix Corporate
Catalog. (The Tekironix Corporate Catalog also contains complete compatibility
infermation.)

Instail the amplifier in an 11000-Series Oscilloscope as follows;

1. Set the oscilloscope’s ON/STANDBY switch to STANDRBY to prevent damage
ic both the amplifier and the oscilloscope.

If the green indicator light remains on when the STANDBY position is
selected, then the switch was internally disabled when the power
supply was serviced. To enable the ON/STANDBY switch, refer to the
Maintenance section of the Service Reference manual for your oscil-
loscope.

2. Align the grooves in the top and bottom of the amplifier with the guides in the
plug-in compartiment of the oscilloscope. .

3. Insert the ampiifier into the compartment until the front panel of the amplifier is
flush with'the front panel of the oscilloscope.

11A72 Service Refsrence
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BRemove the amplifier from a 11000-Series Oscilloscope as follows:

1. Seithe oscilloscope’s ON/STANDBY switch 1o STANDBY to prevent damage
to both the amplifier and the oscilloscope.

2. Pull the release laich (see Figure 1-1) to disengage the amplifier from the os-
cilloscope.

3. Pull the amplifier out of the plug-in compartment.

11000-Series
Oscilloscope

Top Groove

11A72
Amplifier

RS
Bottom Guide

i

Release Latch

Figure 1-1 — Installing the 11AT72 Amplifier in an Oscilloscope

i

General Information



Instrument Options

Packaging
for Shipment

Your amplifier may be equipped with one or more oplions. A brief description of
the available options follow. For further information and prices, see your Tektronix
Products Catalog or contact your local Tekironix service center.

Option 01 —SMA input connectors

Option 25 adds two P6231 probes.
Option 26 —adds two P6203 probes.

Option 27 —adds two P6204 probes,

Save and reuse the original carton and packaging, if possible, when shipping the
amplifier by commercial fransportation. Package and ship amplifier and oscilio-
scopes separately.

Altach a tag to the amplifier if you ship it to a Tektronix service center for service
or repair. include the following information on the tag:

m  Name and address of the amplifier owner

®  Name of a person at your firm who can be cortacted about the amplifier
s Complete amplifier type and serial number

s A description of the service required

Package the amplifier as follows, if the original package is net availabie or is not
reuseable;

1. Obtain a conmugated cardboard carton with inside dimensions at least six
inches (15 cm) greater than the amplifier dimensions. Use a carton with a
bursting test strength of at least 200 pounds per square-inch.

2. Fully wrap the amplifier with anti-static sheeting, or its equivalent, to protect
the finish.

3. Tghily pack dunnage or urethane foam between the canon and the amplifier
to cushion the amplifier on all sides. (Allow three inches of packing on each
side.}

4. Seal the carion with shipping tape or with industrial staples.

5. Mark the address of the Tektronix service center and your refurn address on
the carton in one or more prominemnt places.

171A72 Service Reference
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Operating
Environment

The following environmental requirements are provided so that you can ensure
proper functioning and extend the operation of the amplifier:

= Qperate the amplifier in an oscilioscope where the ambient air temperature is
between 0° and +50°C.

= Store the amplifier in ambient temperatures from -40° to +75°C.

® After storing the ampilifier at temperatures outside the operating limits, allow
the ampiifier to reach the safe operating temperature before installing it in the
oscillogcope, and applying power to the oscilloscope.

Enhanced system accuracy is available after a 20-minute warmup period. If the
oscilloscope is in the Enhanced Accuracy state and the internal temperature of
the oscilioscope changes £-5°C, the oscilloscope reverts to normal accuracy.

1-6
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Checks and Adjustments

Part and Description

This section contains procedures to examine measurement limits, 10 check elec-
trical specifications, and to manually set all intemnal adjustmerts. This procedure
provides a logical sequence of check and adjustment steps, and is intended to
retum the plug-in to specified operation following repair, or as part of a routine
maintenance program. To functionally test the oscilioscope, perform the parts
which a yes indication in the Functional Test column of Table 2-1, Measurement

“Limits, Specifications, Adjustments, and Functional Test.

Refer to the 71472 Two-Channel Amplifier User Reference Supplement manual for
more information about specifications. Refer to Table 2-2, Test Equipment, for in-
formation regarding test equipment used in the setup figures at the beginning of

each part.

Table 2-1 — Measurement Limits, Specifications, Adjustments and Functional Test

Measurement Specifications Adjustments Functional
Lirmnits (Examine) {Check) {Adjust) Test
Part 1 Power-On none none nane yes
Part 2 Enhanced none none none yes
Accuracy
Part 3 Oscilloscope none none none yes
Characterization
Part 4 Input Voltage and Input  input voltage none none yes
Impedance 0.5 mV
input impedance of
500 £025 O
Part 5 Low Freqguency Com- aberrations CH1 VTHERM and  yes
pensation <(.25% of the CH2 VTHERM for
step amplitude flattest trace '
Part 6 Step Response the first overshoot CH1 HFt, CH1 no
and first undershoot HF2, CH1 HF3,
of the Display high- CH1 DISP HF, and
frequency aberra- CH2 HF1, CH2
tions must be of HF2Z, CH2 HF3,
equal magnitude CH2 DiSP HF so
that the first overt-
soot and under-
shoot are of equal
magnitude
Display and Trigger RCAL 70 and BCAL
waveform matching 198 for 3% match
within 3% between the Dis-
play and Trigger
signals
11A72 Service Reference REV AUG 1989 0.1



Table 2-1 — Measurement Limits, Specifications, and Adjustments (cont)

Part and Description

Measurement Specifications Adjustments Functional

Limits (Examine) {Check) (Adjust) Test
Part 7 Bandwidth at 1000 MHz the none ves

amplitude must be
=>B86.3% of the ref-
erence amplitude

at 500 MHz the am- none yes
plitude must be

=-92.5% of the ref-

erence amplitude

Part 8 AV DC Accuracy

using an 11400-Se- none - yes
ries Oscilloscope;
+0.60% +0.01 div

using an 11300-Se- none yes
ries Oscilloscope;
4-0.80% +0.03 div

Pari 9 DC Offset
Accdracy

offset within - none yes
{0.40% +0.1 div)

of the vertical offset

setting (refer to

Tabtle 2-5 for specif-

ic offset error and

vertical offset set-

tings)

Part 10 DC Balance

balance within none yes
0.1
division

Table 2-2, Test Equipment, lists recommended test equipment for use in this man-
ual. The Functional Test column of Table 2-2 indicates, with a check mark {#~), the
test equipment that is recommended if you are oniy performing a functional test.
Procedure steps are based on the test equipment examples given, but other
equipment with similar specifications may be substituted. Test results, setup infor-
mation, and related connectors and adapters may be altered if you use different
equipment.

Part 4 requires an 11400-Series oscilloscope. Parts 5 and 6 require an 11000-se-
ries amplifier osciiloscope with a 1 GMz system bandwidih capability. Therefore,
an 11400-Series Oscilloscopes with a 1 GHz system bandwidth capability is rec-
ommended if you intend on performing all the parts in this section.

2-2
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Table 2-2 — Test Equipment

Description

Minimum Examples of Recommended Functional
Specification Test Equipment Test
11000-Series Tekironix oscilloscope that  TEKTRONIX ' »
QOscilloscope ihat accom-  accommodates amplifiers 113071 Programmable Oscilloscope
modates amplitiers 11302 Programmable Oscilloscope
11801A Counter Timer Oscilloscope
11302A Counter Timer Oscllloscope
11401 Digitizing Oscilloscope
11402 Digitizing Oscilloscope
11800-Series Sampling 11800-Series Oscillo- TEKTRONIX
Equipment (Standard) scope 11801 Digital Sampling
Oscilloscope
11802 Digital Sampling
Oscilioscope
Sampiing Heads TEKTRONIX SD-24 TDR/Sampling
{2 required) Head
TEKTRONIX SD-26 Sampling Head
Sampling Head Extenders TEKTRONIX 012-1220-00 Sampling
(2 required) Head Extender
RF cable, 12-inch Tektronix Part 174-1364-00
SMA connectors
7000-Series Sampling 7854 Qscilloscope TEKTRONIX 7854
Eguipment (Altermnative) Waveform Processing
Oscilloscope
7812 TDR/Sampler TEKTRONIX 7812 TDR/
Sampler
7511 Sampiing Unit TEKTRONIX 7811 Sampiing Unit
$-6 Sampling Heads TEKTRONIX $-6 Sampling Head
(2 required)
3-52 Pulse Generator TEKTRONIX $5-52 Pulse Generator
Head Head
Flexible Plug-in Exiender TEKTRONIX 067-1261-00 Flexible
Plug-in Extender
Signal Pickoff Provides output signal TEKTRONIX 067-1262-00 Signal
access Pickoft
Terminal Any terminal with an TEKTRONIX 4205 Color Graphics
R8-232-C serial port Terminal :
High Frequenc:.y Sine 250 MHz to 1000 MHz, TEKTRONIX 8G 504 Levelad Sine I
Wave Generator leveled variable ampli- Wave Generator with a TM 500-
tude, 50 kHz or 6 MHz Series Power Module
reference
T1A72 Service Reference
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Description

Table 2-2 — Test Equipment {cont)

Minimum Examples of Recommended Functional
Specification Test Equipment Test

Signal Standardizer Tektronix Calibration TEKTRONIX - 067-0587-02 Signal >
Fixture with interface Standardizer
connector modified for
11000-Series use

Calibration Generator Period, 0.1 ms - 10 ms, TEKTRONIX PG 506 Calibration I
variable amplitude t0 100  Generator with a TM 500-Series
V peak-to-peak, Power Module
rise time, <1 ns
aberrations after 1 us
<0.1%

Power Supply Continuously variable from TEKTRONIX PS 503A Dual Power -
0-40 V, current limit ad- Supply with a TM 500-Series Power
justable from 0-400 mA Module

DC Voltage Calibrator OQuiput, 04V Data Precision 8200 ”

Digital Multimeter Accuracy <<0.01% Fluke 8842A Digital >

(w/test leads) Multimeter

Serial Cable RS5-232-C Cable Tektronix Part 012-0911-00 -

Tunne! Diode Pulser Aberrations <1% ina Tektronix Part 067-0681-01 -

: 1 GHz systemn

Coaxial Cable, 18~ 50 Q, 18-inch male BNC Tektronix Part 012-0076-00 »
connectors

Coaxiai Cable, 367 50 0, 36-inch, male BNC  Tektronix Part 012-0482-00 I
connectors

Adapters BNC female-to-ailigator Tektronix Part 013-0076-00 -
clip :

BNC fermale-to-dual Tektronix Part 103-0090-00 »
banana (2 required)
Coaxial pin receptacle Tektronix Part 103-0169-00
{4 required)
SMA maledo-coaxial pin  Tektronix Part 175-7420-00
{4 required)
SMA male-to-BNC Tekironix Part 015-1018-00
fermale
SMA fernale-t0-BNC Tektronix Part 013-0126-00
male
Connector, T BNG, T two female and Tektronix Part 163-0030-00 '

one male BNC connector

2-4
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Table 2-2 - Test Equipment (cont)

Description

Minimum Examples of Recornmended Functional
Specification Test Equipment Test
Resistor 430 O; tolerance, 10%; Tektronix Part 303-0431-00 v
powey rating, 1W
Termination, 50 (3 Impedance 50 (0 SMA Tektronix Part 015-1020-00
(2 required) connectors
Attenuator, 2X 6 dB attenuation, 50 (, Tektronix Part 011-0069-02 %4
one male and one female
BNC connector
Attenuator, 5X 14 dB atténuation, Tektronix Part 011-0060-02 -
50 (), one male and one
female BNC connecior
Alignment Tool Insutated slot Tektronix Part 003-0675-01
(insulated slot) _
Magnetic Screwdriver Holder for Torx tips Tektronix Part 003-0293-00
Torx Screwdriver Tips Tektronix Part
- #61ip 003-1415-00
#7 tip 003-1293-00
#8 tip 003-0864-00
#9 tip 003-0814-00
#10 tip (narrow shank) 003-0815-00
#15 tip 003-0866-00

Imegrated Circuit BExdract-

IC insertion-extraction pli-

General Tool P/N US05BG or equiva-

ing Tools ers, 28-pin type lent

24-pin Socket Tektronix Part 136-0751-00
Needle-nose pliers

Tweezers

Static Control Mat Tektronix Part 006-3414-00

Wrist Strap

Tekironix Part 006-3415-00

11A72 Service Reference
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Using These
Procedures

The firsi-time user should familiarize themseives with the proceeding information
prior to performing the procedures in the parts that follow:

Conventions in this Manual

In these procedures, the following conventions are used:

m  CAPITAL letters within the body of text identify front panel controls, indicators,
and connectors on the oscifloscope for example, MEASURE) and amplifier.

= Bold letiers identify menu iabels, display messages, and commands typed in
from a terminal or controlier.

= Initial Capital letters identify connectors, controls, and indicaiors on associ-
ated test equipment (for example, Position}.

= In some steps, the first word is italicized to identify a step that contains a per-
formance verification and/or an adjustment instruction. For example, if Check
is the first word in the title of a step, an electrical specification is checked. H
Adjust appears in the title, the step involves an electrical adjustment. f £Exam-
ine is the first word in the title, the step Involves measurement limits that are
used as calibration guides; these limits are not 1o be interpreted as electrical
specifications.

= An instruction that has a symbol in front of it gives specific information on
how to execute a function on a particuiar oscilloscope. An experienced user
could by-pass this specific information to perform the parts in this section
more expediently.

Table 2-3, Oscilloscope Symbols, lists the symbols used in this manuai and the
particular oscilloscope to which they pertain.

Table 2-3 — Oscilfoscope Symbols

Symbol Oscilloscope Type
A 11300-Series Oscilloscopes
* 11400-Series Oscilloscopes

Initialized and Stored Setftings

At the beginning of most steps, you are instructed to Initialize the cscilloscope as
part of the setup. The Initialize feature, availabie through the UTILITY menu,
presets all oscilloscope controls and functions to known values. Initializing the
oscilloscope at the beginning of a step eliminates the possibility of settings from
previous parts causing erroneous or confusing results.

Menu Selections and Measurement Techniques

Details on measurement techniques and instructions for making menu selections
are generally not included in this manual. Comprehensive descriptions of menus
and oscilloscope features are located in the specific oscilloscope User Refer-
ence manual.

Checks and Adjustments



Part 1
Power-On

Perform ali of the parts in this section within the ambient temperature range of
+18° and -+ 28°C, to ensure that the oscilloscope and amplifier operate properly.

Setup to Power-On

11000-Series
Oscilloscope

11A72

CH 1 C@
CH2 (@

(not installed yet}

Setup to Power-On

Procedure to Power-On

[] step 1: Perform the following settings in the order listed:

TIA7Z Amplifier .. ... not installed yet
11000-Series Oscilloscope
ON/STANDBY switch .. ... ... ... ... . i STANDBY

Step 2:  Install the 11A72 Ampilifier in the center compariment.

Step 3: Connect the oscilloscope to a suitable power source. Ensure that
the oscilloscope’s rear panel PRINCIPAL POWER SWITCH is set 1o OFF

[

O

[] Step 4. Set the oscilloscope’s rear panel PRINGIPAL POWER SWITCH to
ON and then the front panet ON/STANDBY swiich to ON.

Ol

Step 5:  Power on the following iest equipment so that it warms up with the
amplifier 1o be tested:

®  Digital muliimeter

m  Calibration generator

= High frequency sine wave generator

w  Power supply

= 11800-Series sampling equipment or 7000-Series sampling equipment
= Terminal

A complete list of test equipment is listed in Table 2-2, Test Equipment.

11A72 Service Reference
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Part 2
Enhanced
Accuracy

CAUTION

When displayed, the Enhanced Accuracy symbol (EA) indicates that the amplifier
and oscilioscope are at their highest accuracy state. The amplifier saves the cali-
bration time and the ambient temperature, since this data is used in maintaining
the Enhanced Accuracy state.

For more information about the Enhanced Accuracy state, refer 1o the 0s-
cilloscope’s User Reference manual.

To verify the DC measuremnent accuracy of the amplifier and oscilioscope system
while Enhanced Accuracy is in effect, apply and moenitor the test voltages, and
then compare these test voltages with the measurements made on the screen.

Seiup to Achieve Enhanced Accuracy

11600-Series
Osciilloscope

Setup io Achieve Enhanced Accuracy

Procedure to Achieve Enhanced Accuracy

D Step 1. Initialize the oscilloscope’s settings, then perform the following sei-
tings in the order listed:

11A72 amplifier .. ... .. o ne settings required
11000-Series Oscilloscope .. ... ... no setling changes

D Step 2: Twenty minutes after power-on, the oscilloscope must recalibrate
itself to achieve the Enhanced Accuracy state. Press the ENHANCED ACCU-
RACY bution. A prompt then appears on the display. Press the ENHANCED
ACCURACY button again. Enhanced Accuracy is achieved after a coupie of
minutes.

Turning the oscilloscope’s power off during Enhanced Accuracy test-
ing may result in fosing sorme of the non-volatile RAM data. This
could cause diagnostic errorsg at the next power-up, and cause the
oscifloscope 10 poperate unpredictably. If this event ocours, refer 1o
Restoring Calibration Data in your oscilloscope’s Service Reference

maral.
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Part 2 Enhanced Accuracy

[ ] Step 3: Ensure that the message, Enhanced Accuracy in Progress (indicat-
ing that the oscilloscope is attempting 1o achieve Enhanced Accuracy) ap-
pears.

[] step 4; Ensure that the message, Enhanced Accuracy completed and
passed or Self calibration completed successfully (indicating that the En-
hanced Accuracy state has been achieved) appears. (The EA indicator ap-
pears on the display when Enhanced Accuracy is compieted.)

11A7Z2 Service Refererice
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Part 3
Oscilloscope
Characterization

For Parts 8 and 9, the oscilloscope must be characterized in order to obtain the
calibration voltage reference. Prior to performing Parts 8 and 9, perform the fol-
lowing procedure, and then record the calibration voltage reference for use later
in these parts. Procedures o characterize both the 11400-Series Oscilloscope
and the 11300-Series Oscilloscope are provided below.

Connect ail equipment as shown in the setup.

Setup to Characterize the Oscilloscope

11000-Series

Oscilloscope
Cafibratoer Output 4o
e B
11A72
CHT C@ =
cnz
Coaxial Cable >
Digital
Hi Multimeter
BNC-to- T
Banana Lo
Adapter ® .

Setup to Characterize the Oscilloscope

Procedure to Characterize the Oscilioscope

You can perform this procedure with the 11A72 Amplifier installed in the following
oscilioscopes:

+ 11400-Series Oscilloscope
A 11300-Series Oscilloscope

Note: /f you are using an 11300-Series Oscilloscope, verify that the firmware is
Version V2.4 or higher. You can verify this in the Ext Test menu. If your oscifio-
scope’s firmware version is lower than V2.4, then you cannot perform this pari,
and should assume that the characterization factor of the oscilloscope’s calibra-
tion voltage reference Is 1.00.

[] step 1: 1nitialize the oscilloscope settings, then perform the following set-
tings in the order listed:

TIAT2 Amplifier .. .. no setting changes

2-10
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Part 3 Oscilioscope Characterization

# 11400-Series Oscilloscope

UTILITY menu ... ... i Extended Diagnostics
Block ... ... .. Points Acq
ATBa ... .. e Cal Refs
Routine ......... .. ... . .. ciiiiiaiionan. FP -10.000 V
BUI ... e

A 11300-Series Oscilloscope

UTILTY button .o .. o press
EXtTest .. . e e s Run
Block ... ... ... . Front Panel
Area ... .. ... e FP Calibrator
Routine . ....... ... i i -9.9988 V
T+ « U N cnt( }
B ... e

Digital multimeter {DMM)

MO . . . DC Voltage

[] Step2: Record the absoiute value reading of the DMM as V, for later use.

[] step 3. Touch Exit.

[ ] Step 4: Set the calibrator output in the Routine pop-up menu as follows:
% Touch FP + 8.9951 V.,
A Touch Routine, and then touch + 9.9939V.

[] Step5: Touch Run,

[] Step 6: Record the DMM reading as Vs, for later use.

[] step 7: Touch Exit.

[7] step 8: Touch Exit Diagnostics.

[ ] step9: Calcuiate the characterization factor of the oscilloscope’s calibration
voltage reference as follows:

# Add the abscluie values of V, and V., and then divide the result by
19.9951 V to obtain the characterization factor of the oscilloscope’s cali-
bration voitage reference.

A Add the absolute values of V, and V., and then divide the result by
16.9927 1o obtain the characterization factor of the oscilloscope’s calibra-
fion voltage reference.

Note: This characterization factor just obtained is required to perform Parts 8
and 9.

1TA72 Service Reference 2-11



Part 4 This part shows the setup and lists the procedure to examine the input voltage
Input Voltage and and input impedance.
lnput impedance The systern must be in the Enhanced Accuracy state for this part.

Connect ali equipment as shown in the setup.

Measurement Limits

The measurement limits for this part are as follows:
= Open circuit input voitage = 0 0.5 mV
x  Input impedance = 50 £0.25 O

Setup to Examine Input Voltage and Input Impedance

11000-Series

Oscilloscope
11A72
cH 1 (@
o2
Coaxial Cable -
Digital
Hi Multimeter
BNC-to- o
Banana Lo
Adapter

Setup to Examine input Voltage and input impedance

Procedure to Examine Input Voltage and Input Impedance

[] step 1: Initialize the oscilloscope settings, then perform the following set-
tings in the order listed:

11A72 Armplifier

CHidisplayonfoff ... .. . on
11000-Series Oscilloscope

VertSIze .. ... .. s 10 mvi/div
Digital multimeter (DMM)

RANge . ... .. . e s 200 mvV.DC
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Part 4 Input Voltage and Inpuf impedance

[[] step 2:  Examine the DMM for a reading of 0.0 mV, within the fimits of
+0.5 mV.

[] Step 3 Set the DMM to the 200 () range.
[7] Step 4: Read the DMM, and then record the value as Z, for later use.

[] Step 5: Reverse the connection of the BNC-to-dual banana adapter on the
DMM.

[] step 6: Read the DMM, and then record this vaiue as Z, for later use.

[[] Step 7: Examine the average of Z, and Z; for a value of 50.0 (, within the
limits of 48.75 O and 50.25 .

Repeat all of this part for CH 2.
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Part 5
Low Frequency
Compensation

This part shows the setup and lists the procedures to examine/adjust the low fre-
quency compensation. You can only perform this part with an 11400-Series Oscil-
loscope. :

Since the adjustments in Parts 5 and 6 are interrelated, perform these parts in nu-
merical order.

Connect all equipment as shown in the setup.

Measurement Limit

The low frequency aberrations must be <0.25% of the step amplitude after the
first 2 us from the rising edge of the step.

Setup to Examine/Adjust the Low Frequency Compensation

11400-Series

Oscilloscope
11Aa72 1§ Calibration
Generator
CH1 C@
CHZ C@ Foasuigfse
~TV-0v

Coaxial Cable

Setup to Examine/Adjust the Low Frequency Compensgation

Procedure to Examine/Adjust the Low Frequency Compensation

[} Step 1: Initialize the oscilloscope settings, then perform the following set-
fings in the order listed:

11A72 Amplifier

CH 1 displayon/off ... ... . . e on
11400-8eries Oscilloscope

Vet Size ... . e s 10 mvV/div
Calibration generator

Outputmode .. ... .. Fast Rise

Amplitude . ... ... P 100 mV peak-to-peak display

Period ... e 0.1ms

2-14
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Part 5 Low Frequency Compensation

11400-Series Oscilloscope

Acquire Descpop-upmenu .................. Average N 1o On
..................... e eneeiiiiao..... SetAvgNio 4
Verfical Desc ... ... .. e touch
e e e e e touch

e touch
Enter Dese ... . . touch
Maln SIZe ... . e 5 us/div

[] Step 2: Touch the vertical icon, and then set the Vert Mag to 1 mV/div.
] step3: Setthe Vert Pos so that the trace is on the horizontal centerline.

(] Step 4:  Fxamine that the waveform atierrations are less than 0.25 divisions

in height after the first 2 us from the rising edge of the wavetorm (0.25% of
the step amplitude).

DO NOT attempt to adjust the low-frequency compensation adjust-
ment CH 1 VTHERM (or CH 2 VTHERM for CH 2} if the waveform is
within the stated limits or if you are only performing a functional test
Proceed tc Step 6.

] step 5. Adjust the low-frequency compensation adjustment CH1 VTHERM
(or CH2 VTHERM for CH2) on the A1 Main board for the flatest trace possible
after 2 ps from the rising edge of the waveform.

[ ] Step 6: Repeat all of this part for CH 2.

CH2
VTHERM

Figure 2-1 Low-Frequency Compensation Adjustrnent Locations
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Part 6
Step Response

This part provides a standard and alternative setup and the steps to examine/ad-
just the trigger step response so that it matches the display step response. The
standard procedure reguires ihe use of 11800-Series sampling equipment and the
altemative procedure requires the use of 7000-Series sampling equipment. Prior
1o performing the standard procedure you must perform the Procedure 1o.Cali-
brate a Sampling Head.

Since the adjustrments in Parts 5 and 6 are interrelated, perform these parts in nu-
merical order.

You can perform this part with the 11A72 Amplifier instailed in the following oscll-
loscopes: '

+ 11400-Series Oscilloscopes
A 11300-Series Oscilloscopes

Prior to performing this part, complete these preliminary steps:

m Locate the CAL LOCK jumper pins, J450, on the A8 Time Base board of the
11400-Series Oscilloscope, and install a black short circuit jumper across the
pins; or, locate DIP switch 5 on the A11 Main Processor board of the
11300-Series Oscilloscope, and set the switch o the closed position.

® Locate the J850 jurnper pins on the 11A72 Ampilifier, and install the black
short circuit jumper so that it is in the UID position (see Figure 3-1).

»  Determine the baud rate of your terminal.

»  Seithe Baud Rate on the 11000-Series ascilloscope o match the baud rate
of the terminal you are using as follows:

% Press the UTILITY bution, and then touch RS232C Parameters.
¢ Set the Baud Rate to match the baud rate of the ferminal you are using.

4 Set Echo and Verbose to On.

Press the UTILITY bution, and then touch RS232.

A

Touch the = icon or the = icon to set the Baud Rate io match the baud
rate of the terminal you are using.

b

Type: e <Cr>
V <cr>
on the terminal keyboard {<cr> represents the retumn or enter key).

Connect all equipment as shown in the setups,

Measurement Limits
The measurement limits for this part are as follows:

m  The first overshoot and first undershoot of the Display high-frequency abetra-

fions must be of equal magnitudes.

w  The 11A72 Amplifier Display and Trigger signails must match each other within
3% for the first 4 ns after the rising edge.
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Part 6 Step Response

Standard Setup to Examine/Adjust Step Response

11800-Series
Oscilloscope

Sampiing Head
Extender

OO Llanw,

.

CH1 o

Sampling
Fead

ny

Calibrator

11000-Series
Oscilloscope

Terminal

——— RS5-232 Cable

Flexible
Plug-in
Extender

CH2 o
12-inch RF Cable SMA
HH| Female-to-BNC Male Adapter
SMA 50 §) Termination (ot connected yel)
(not connected yel}
Signal
Pickoff 11AT2
e

\J
\J

=

Standard Setup fo Exarnine/Adjust Step Bespohse

Procedure to Calibrate a Sampling Head

[7] step 1: Initialize the oscilloscope settings, then perform the following set-

tings in the order listed:

11800-Series Oscilloscope
Sampilingheads .........

no settings required
no settings required

] step 2 Press the ENHANCED ACCURACY button.

] step3: Touch Loop Gain.

[] step 4: Touch the channel number to be calibrated and then Automatic
Calibrate in the Loop Gain Calibration pop-up menu.

T1AT72 Service Reference
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Part 6 Step Response

[7] step 5: Connect the 12-inch RF cable from the CALIBRATOR output to the
sampling head input channel to be calibrated.

[[] step 6: Touch Proceed and then Store Constants in the Loop Gain Cali-
bration pop-up menu.

[7] step 7: Disconnect the CALIBRATOR from the sarmpling head input.

[] step 8: Touch Offset Null in the ENHANCED ACCURACY major menu and
then Automatic Calibrate in the Oifset Nuliing pop-up menu.

[7] stepo: Connect a 50 O termination to the sampling head input.

[] step 10: Touch Proceed and then Store Constants in the Offset Nulling
pop-up menu.

[ 1 Step 11:  Touch Exit.
Repeat Steps 3 through 11 for the other sampling head channel.

Once both of the sampling head channels have been calibrated, ensure that the
11800-Series Oscilioscope’s ON/STANDBY switch and PRINCIPAL POWER
SWITCH remain in the ON position. If the oscilloscope is powered-off before per-
forming this part, then the sampling heads must be recalibrated.

Standard Procedure to Examine/Adjust Step Response

[:I Step 1: Initialize the settings for both oscilloscopes shown in the setup, and
then perform the following settings in the order listed:

11A72 Amplifier
CHidisplayonfoff . .. ... .. . on
11000-Series Oscilloscope
TRIGGERDUHON . ... e press
Main Trigger SOUICE . ... .t e e R1
VertGal SIZ8 . . i e i 50 mv/div
Samplinghead . ......... .. ... ... ... ... 0.0 no settings required
11800-Series Oscilloscope
TRIGGER bUON . ... e press
SOUICE .. i e Internat Clock
Dl Tra ... .. . e e touch
AVA( .. e touch
Mainframe Channel ...................cciieeeninn.. touch
1S O touch
O touch
Mainframe Channel .. ... . ... .. ... ... o oL touch
P touch
Y e e s touch
oAU touch
3 OO touch
EnterDesc .. ... ... . e touch
VertMag:Tra ... ... 12.5 mV/div
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Pari 6 Siep Response

VeI POSITIA . oottt e e e e e oV
Chan Sel ... ... . . e e touch
Vert Size: M1 .. ... . i 50 mv/div
Chan Sel . ... ... . e touch
Vert Size: M2 ... . .. e 50 mv/div
Main SizZe ... . e e 5 ns/div
L1111 B on

Make the following connections from the signal pickoff to the sampling head in-
ptts.

s Signal pickoff cable A11 to CH 1 input
= Signal pickoff cable B11 to CH 2 input

Note: Signal pickolff cables A11 and B11 are the 11A72 Amplifier's differential
display outptts.

[} step2: Connect the unconnected end of the 12-inch RF Cable to the 11A72
Ampiifier's CH 1 input.

7] step 3:  Set the 11800-Series Oscilloscope’s Main Pos so that the rising
edge of the waveform is at the left-most edge of the screen.

[] step 4. Touch the 11800-Series Oscilloscope’s vertical icon.
[] Step 5: Set the Chan Sef to Caled Tra.

[] step & Set the Vert Pos: Tra so that the topline of the waveform (25 ns past
the rising edge of the step) is at the horizontal centerline of the screen.

] step 7: Touch the horizontal icon, and then set the Main Size to 500 ps/div.

[[] step 8: Examine that the first overshoot and the first undershoot of the
waveform are equal in magnitude (that is, the peaks of the overshoot and un-
dershoot are equidistant from the horizontal centerline).

DO NOT attempt to adjust the display step response adjustments
CH1 HF1, CH1 HF2, CH1 HF3, and CH1 DISP HF for CH2 HF1,
CHZ2 HF2, CH2 HF3, and CH2 DISP HF for CH2} if the waveform is
within the stated lirnits. Proceed 1o Step 70.

[] step9: Adjust the display step response adjustments CH1 HF1, CH1 HF2,
CH1 HES3, and CHT DISP HF (or CH2 HF1, CH2 HF2, CH2 HF3 and CH2 DISP
HF for CH2) so that the first overshoot and the first undershoot are equal in
magnitude. (See Figure 2-2 for the location of these adjustments.)

Note: Typically, adjustments CH1 HF1, CH1 HFZ2 and CHT HF3 (or CH2 HF,
CH?2 HF2, and CH2 HF3 for CH2) have very little effect on the display step
response and can rernain at midrange.

7] Step 10:  Touch the STORE/RECALL bution on the 11800-Series Oscillo-
scope. _
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Part 6 Step Response

[ ] Step 11: Touch Store Trace in the STORE/REGALL major menu, and then
Store All in the Store Trace pop-up menu.

[ ] step 12: Touch Recall Trace in the STORE/RECALL major menu.

[ ] step 13: Touch STOX, where X is the largest number in the Recall Stored
Trace pop-up menu. (The largest number is the last trace that is stored.)

[ ] step 14: Connect signal pickoff connectors A11 and B11 back into their re-
spective connectors on the signal pickoff. ‘

[] step 15: Disconnect the A13 signal pickoff connector from the signal pickof,
and then connect it to the CH 1 sampling head connector.

[ ] step 16: Disconnect the B13 Signal pickoff connector from the signal pick-
off, and then connect it to the CH 2 sampling head connector.

Note: Signal pickoff cables A13 and B13 are the 11A72 Amplifier's differential
trigger outputs.

[ ] step 17: Examine that the M1-M2 and the STOX waveforms (that is, the dis-
play and trigger signals) match each other veriically within 3%. (The
11800-Series Oscilloscope’s vertical gain is set for 5% per division.)

DO NOT attempt to adjust the trigger step response if the waveforms
are within the stated limits. Proceed 1o Step 18.

[] Step 18: Adjust the trigger step response io achieve the closest match of the
two waveforms, Type RCAL70:X on the computer keyboard where X is a
number between ~1.0 and + 1.0, and then vary the value of X o achieve the
closest match of the waveform is achieved.

Note: If you are adjusting the CH2 trigger step response, the syntax is RCAL
198:X.

[] step 18: Repeat the standard procedure to Examine/Adjust step response
with the 11800-Series Oscilloscope’s calibrator comnected to the 11A72 Am-
plifier's CH2 connector.
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Part 6 Step Response

Alternative Setup to Examine/Adjust Step Response

7854 Oscilloscope

1 do
ol dd
i

RN N

N N N S |

! Terminal
cO O O .
195
o Q

s @ o, 7812 TDR/
o R = Sampler

7811
Sampling
Unit

oeo
[+]

S-6
Sampiing =
Heads N

500} d /
Terminations

S-52 ‘ w—— RS-232 Cable

Puise- SR
Generator
Head Flexible
12-lnch RF Cable —™ . Extender

(SMA Female ~to- 11000-Series

BNC Male Adapter) Oscilloscope

GolLe

CoQ0

f'_/
ofo]

L o20oLL L}) @

=]

11A72

p %
Signal
Pickoff

At

Alternative Setup to Examine/Adjust Step Response

Alternative Procedure to Examine/Adjust Step Response
[T step 1:  Perform the following seftings in the order listed:

11000-Series Oscilloscope
ON/STANDBY switch .. ... ... . . .. .. ... . STANDBY
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Part 6 Step Response

7512 TDR/Sampler
MV DU ON . press
Vert Gain ... .. i 50 mv/div
TIME DIV ... e 500 ps/div
Hepbution.............. e e press
7511 Sampling Unit
+UpbulOn L e press
Verf Gain ... . i 50 mV/div
7854 Oscilloscope
Horizontal MOde . ... .. .. . i A
PO . . i On
VericalMode ... ... . e e Chop
T1A7Z Amplifier ... ... ... . no settings required
Terminal . ... e powered on

[1 step 2: Set the 7812 TDR/Sampler DC Offset and the 7811 Sampling unit
DC Ofiset s0 that both waveforms on the 7854 Oscilloscope screen are on
the horizomtal centerline.

D Step 3:  Set the 11000-Series Oscilloscope’s ON/STANDBY switch to ON,
and then Initialize the oscilioscope.

[] step 4: Connect the upper $-6 sampling head connector on the 7512 TDR/
Sampiler to the A11 signal pickoff cable.

[T] step 5. Connect the upper $-6 sampling head connector on the 7511 Sam-
pling Unit to the B11 signal pickoff cable. Connect the 8D-52 10 CH 1 of the
11A72 Amplifier.

Note: Signal pickoff cables A11 and B11 are the 11A72 Amplifier's diifferential
dispiay outputs.
[] step 6: Setthe 11A72 Amplifier's CH 1 display on/off button to on.
[7] step 7:  Set the Vertical Size of the 11000-Series Oscilloscope to 50 mV/div.
[] step 8: Set the 7854 Oscilloscope vertical mode to Right.

[ ] step9: Setthe 7812 TDR/Sampler Time-Distance control so that the rising
edge of the waveform is near the center of the screen.

[] step 10: Set the 7854 Oscilloscope vertical mode to Chop.

[] step 11: Set the 7511 Sampling Unit Delay control so that the negative-go-
ing step and positive-going step are aligned within one division.

[} step 12:  Press the Add button under Vertical Mode on the 7854 Oscillo-
scope.

[T step 13: Set the 7511 Sampling Unit Delay control so that the waveform is
ievel across the screen. (When the frace is level, the differential display out-
puts are horizontally aligned in time.)
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Part 6 Step Response

[7] step 14: Press the Invert button on the 7811 Sampling Unit 1o view the rising
edge of the pulse.

[ 1 step 15: Set the 11000-Series Oscilloscope Vertical Offset to view the.entire
positive-going step. Do not change the offset settings on the 7S11 Sampling
Unit or the 7512 TDR/Sampler.

[ 1 step 16: Examine that the first overshoot and the first undershoot are equal
in magnitude (that is, that the peaks of the overshoot and undershoot are
equidistant frormn the horizontal centerine).

DO NOT attempt to adjust the display step response adjustments
CH1 HF1, CH1 HF2, CH1 HF3, and CH1 DISP HF (or CHZ HF1,
CH2 HF2, CHZ2 HF3, and CH2 DISP HF for CH2} if the waveform is
within the stated limits. Proceed to Step 18.

[ ] step 17:  Adjust the display step response adjustments CH1 HF1, CH1 HF2,
CH1 HF3, and CH1 DISP HF (or CHZ HF1, CH2 HF2, CH2 HF3 and CH2 DISP
HF for CH2) so that the first overshoot and the first undershoot are equal in
magnitude. {See Figure 2-2 for the lccation of these adjustments.)

Note: Typically, adjustments CHT HF1, CH1 HF2 and CH1 HF3 (or CH2 HF1,
CH2 HF2, and CH2 HF3 for CH2} have very little effect on the display step
response and can remain at midrange. -

[] step 18: Press the f bution, and then the Both/Stored button on the 7854
Oscilloscope (this will display the digitally stored display signal and the ac-
quired trigger signal of the ampiifier).

[] step 19: Press the Average 10 butfon on the 7854 Oscilloscope to digitize
and store the waveform.

] Step 20: Connect signal pickoff connectors A11 and B11 back into their re-
spective connectors on the signal pickoff.

i:i Step 21: Disconnect the A13 signal pickoff connector from the signai pickoff,
and thern connect it to the upper S-6 sampling head connector in the 7512
TDR/Sampler. :

[ ] Step 22: Disconnect the B13 signal pickoff connector from the signal pickof,
and then connect it to the upper S-6 sampling head connector in the 7811
Sampling unit.

Note: Signa! Dickoff cables A13 and B13 are the 11A72 Amplifier's differential
trigger outputs.

[ ] Step 23: Set the Stored intensity and the A Intensity knobs on the 7854 Os-
cilloscope for the optimum display of both waveforms.

[ ] step 24: Set the 11000-Series Oscilloscope Vertical Offset for the optimum
veriical alignment between the two waveforms.

[] step 25: Set the 7512 TDR/Sampler Fine Time (zero set) control for the opti-
mum horizontal alignment between the two waveforms.
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Part 6 Step Response

[] step 26: Examine that the waveforms match each other vertically within 3%.

DO NOT attempt to adjust the trigger step response if the waveforms
are within the stated limits. Proceed to Step 28.
] step 27:  Adjust the trigger step response to achieve the closest match of the

two waveforms. Type RCAL 70:X on the computer keyboard where X is &
number between -1.0 and + 1.0, and then vary the value of X to achieve the
closest maich of the waveforms.

Note: If you are adjusting the CH 2 trigger step response, the syntax is RCAL
198:X.

[[1 step 28: Repeat the alternative procedure to Examine/Adjust step response
with the $-52 Pulse Generator connecied o the 11A72 Amplifier's CH 2 con-

nector.
CH2 CH2
HF2 HF3

Y
CH1 CH1 CH1 CHT CH2 CH2
HF2 HF3 HF1 DISPHF DISPHF HF1

Figure 2-2 — 11A72 Ampiifier High Frequency Adjustment Locations
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Part 7
Bandwidth

This part first characterizes the bandwidth of the oscilioscope and then shows the
setup and [ists the steps to check the amplifier banawidth. You can only perform
this part with 11000-Series Oscliloscopes that have & 1 GHz system bandwidth.

Connect all equipment as shown in the setups.

Specifications
The specifications for this part are as follows:

® At 1000 MHz the signal amplitude must be >86.3% of the reference ampli-
tude.

® At 500 MHz the signai amplitude must be >>92.5% of the reference ampli-
tude.

Refer to Table 2-4, 11A72 Ampiifier Bandwidth for specific Reference Amplitudes
and Calculated Ratios.

Setup to Characterize Oscilloscope Bandwidth

11000-Series

Oscilloscope

o=@

11A72] Signal High
Starnid- Frequency
ardizer Sine Wave

CH 1 O cw Generator

cH2 yu

O ®® o Cutput

/

Quiput Head

Setup to Characterize Oscilloscope Bandwidth

Procedure to Characterize Oscilloscope Bandwidth

[] step 1: Initialize the oscilloscope’s settings, then perform the following set-
tings the order listed:

11000-Series Oscilioscope

(3723 2811 11 1 J A U touch

G e s fouch

Enter DSt .. e e touch

TRIGEGER DUHON ... .. e press

SOUrGE DESC . ... e fouch
=S S fouch

EmerDesc ........ ..t touch

Main Size . ... . e e 10 ps/div
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Part 7 Bandwidth

1fA72 Amplifier ... oL e not used in this step
Signal Standardizer

Test ... Vert or Horiz Freq Resp
High frequency sine wave generator

FIBOUBMCY ..ttt iaa e n i inaa e anas Ref

The reference frequency must be between 50 kHz and 6 MHz.

{ ] Step2 Setthe Amplﬁude of the high frequency sine wave generator so ihat
the CW Leveled light on the signal standardizer is on. Ensure that the light
remains on throughout the following steps.

[] step 3: Set the Position and Amplitude on the signal standardizer for a 6-di-
vision disptay amplitude, centered on the screen.

[ ] step 4:  Set the high frequency sine wave generator Frequency 1o the levels
listed in the Test Frequency column (1) of Table 2-4. Record the displayed
amplitude in the Dispiayed Amplitude colurmn (2) of Table 2-4. This data is
used in the Check Bandwidth procedure, that foliows, for calculating the
bandwidth of the amplifier.

™ step 5. Set the oscilloscope’'s ON/STANDBY switch to STANDBY.

[ ] step 6: Disconnect the high frequency sine wave generator from the signal
standardizer, and then remove the signal standardizer from the center com-
partment. Remove the 11A72 ampilifier from the left compariment, and reinstall
the amplifier in the center compariment.

Setup to Check Bandwidth

11000-Series
Osciiloscope

High
Frequency
Sine Wave
GGenerator

Qutput

{

j.

2X Attenuator  5X Attenuator ~ Output Head
I [T

(Not Connected Yet)

Setup to Check Bandwidih
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Part 7 Bandwidth

Procedure to Check Bandwidth

Perform this procedure for each Vertical Size listed in column (3) of Table 2-4. If
only performing a functional test, perform this procedure with the oscilioscope
vertical size set to 500 mv/div.

When setting the reference amplitude at low vertical size setlings, you may have
o connect the attenuators 1o the high frequency sine wave generator to ensure
proper amplitude setlings.

To measure the amplitude, either count the divisions, or use the peak-io-peak
measurement function of 11000-Series Oscilloscope.

[] step 1: Initialize the oscilloscope’s settings, then perform the following set-
fings the order listed:

11A72 Amplifier

CHiDisplayonfoff ... ... .. . on
11000-Series Oscilloscope

MaI G2 .. it e e e 10 ns/div
High frequency sine wave generator

Amplitude ........... e 4 V peak-to-peak

Frequency ........... J . Ref

[] step2: Setthe high frequency sine wave generator amplitude as listed in
the Reference Amplitude column (4).

[[] step 3: Set the high frequency sine wave generator frequency as listed in
the Tes! Frequency colurmn (1).

[] step 4: Record the Displayed Ampilitude in column (5).

[1 step5: Check that the amplitude ratio, computed by dividing column (5) by
column (2), is at least the value listed in the Calculated Ratio column (6).

[ ] Step6: Repeat all of this part for CH 2.
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Part 7 Bandwidth

Table 2-4 — 11A72 Amplifier Bandwidih

(1) (2) (3) & (5) (8)
Oscilloscope with Ampiifier
Standardizer Oscilfoscope with Amplifier Only
Test Displayed Vertical Reference Displayed Calcutated
Frequency Amplitude: Size Amgplitude: Amplitude: - Ratio
MHz div div div [col (5)=col (2)]
1000 1 V/div 4 =>0.5751
1000 500 mv/div 6 =0.863
1000 . 50 mv/div 5 =>0.863
1000 20 mv/div 6 =0.863
1000 10 m\V/div 6 >0.863
500 10 mV/div 6 =0.925

1At a Vertical Size of 1 V/div, the Calculated Ratio is 0.575 since the Reference Ampiitude is set to four divisions;
whereas at all other Vertical Size settings the Reference Ampiitude is set 1o six divisions.
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Part 8
AV DC Accuracy

The system AV DC accuracy is checked using a precision digital multimeter and
a power supply. The system must be in the Enhanced Accuracy state during this
procedure.

This part confirms that the amplifier can be accurately calibrated. This procedure
does not test for oscilloscope accuracy or long term stability. Therefore, the char-
acterization factor of the oscilloscope’s calibration voftage reference must be cal-
culated in Part 3, Oscilloscope Characterization. Also, you must perform this part
immediately after entry into the Enhanced Accuracy state.

Connect all equipment as shown in the setups.

Specifications
The specifications for this part are as follows:

w for an eight division AV the AV DC Accuracy must be within 4-(0.60% -+ 0.01
div) when using an 11400-Series Oscilioscope

wm for a six division AV the AV DC Accuracy must be within £(0.80% +0.03
div) when using an 11300-Series Oscilloscope

Setup to Check AV DC Accuracy

11000-Series

Oscilloscope
o=@
11A72 Power
Supply
)
cH2 @ +
&
4 /3 [ %
BNC T Connector T Resistor
not connected yet
(no cted yey - Cpaxial Cables
BNC to — BNC-to-Alligator
Banana Digital Clip Adapter
Adapter N Muitimeter

Y
@,50@5

2X Aitenuator  5X Attenuator

(not connected yet)

Setup to Check AV DC Accuracy
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Part 8 AV DC Accuracy

Procedure to Check AV DC Accuracy
You can perforrm ihis part with the 11A72 Amplifier insialled in the'fotiowing oscil-
loscopes:

4 11400-Series Oscilloscopes
A 11300-Series Oscilloscopes

If the environment is electrically noisy, then connect a capacitor (at least 0.1 uF)
across the input terminals of the digital multimeter.

Press the Enhanced Accuracy button twice. Immediately after Enhanced Accuracy
has completed and passed, perform this procedure,

When connecting the alligator clips, connect one clip to the power supply’s nega-
iive ferminal directly and the other clip to the 430 Q) resistor (not the power sup-
ply’s positive terminal).

[ ] step 1: Initialize the oscilloscope’s settings, then perform the fofiowing set-
tings in the order listed:

11A72 Amplifier

CH1Displayonfoff ... .. i on
11000-Series Oscilloscope ..., ... no settings required
Power supply

DU L e on
Digital multimeter {DMM)

MOGE ..o e pC

R . . e auto

[ ] step2: Set the oscilioscope to measure the AV DC accuracy as follows:

# Touch Acquire Desc in the WAVEFORM major menu, and then set Aver-
age N io On in the Acquire Description pop-up menu.

% Press the MEASURE button.

+ Touch Measurements and then Mean in the Measurements pop-up
ment.

% TJouch Mean in the MEASURE major menu, and then set Data interval to
whole zone in the Mean pop-up menu.

4 Touch Compare and References in the MEASURE major menu, and then
set Compare 1o On.

A Press the CURSORS button, and then set the display for Vertical Cur-
SOrS.

[] step 3: Connect the unconnected end of the BNC T Connector 1o the CH 1
input connector.

[] step 4: Set the voltage on the power supply so that the waveform is on the-
first graticule line above the bottom of the screen. Reacd the DMM and record
the absolute value (that is, disregard the polarity) as V..
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Part 8 AV DC Accuracy

[ ] step 5. Set the reference point for measuring the AV DC accuracy.

4 Touch Compare and References in the MEASURE major menu and then
Save Current Meas Values as References in the Compare and Refer-
ence values pop-up menu.

A Press the FINE resolution button above the left control knob, and then
position the Vert Ref cursor on the trace.

[ ] Step 6: Set the voltage on the power supply so that the waveform is on the
first graticule line below the top of the screen. Read the DMM and add the
absolute value (again, disregard the polarity) to V.. Record this value as V,.

[:] Step 7: Read and record the voltage difference between the previous
waveforms as follows:

4 Read and record the AMean vaiue in the MEASURE major menu as Vs.

A Press the FINE resolution button above the right control knob, and the
position the AVert cursor on the trace.

A Read the AVert readout and record this value as V; for later use.

[[] step 8: Divide V, by the AMean readout [that is, 1 -t (008 + .03 div/6 div)]
V,. Then, divide this resuli by the characterization factor of the oscilloscopes
calibration voltage reference (obtained in Part 3, Oscilioscope Characteriza-
{ion procedure). :

[] Step 9: Check that the result is within specification as follows:.

% Check that the resuit obtained in Step 7 is 20.993 but <<1.007 [that is,
T == (008 + .01 div/g div)].

A Check that the result obtained in Step 7 is 2>0.887 but <<1.013 [that is,
14 (.008 + .03 div/6 divy].

DO NOT perform Step 10 if only performing a functional test.
Proceed to Step T1.

[] step 10: Repeat Steps 3 through 8 for the vertical size settings listed below.

1 V/div
0.5 Vidiv
0.2 V/div
0.1 v/div
50 mv/div
20 mv/div
10 mv/div

When testing with small voitages, it may help to install attenuators in series
between the BNC-to-alligator clip adapter and the coaxial cable, so that you
can set the voltages with better resolution. You can aiso use a DC voltage
calibrator to achieve better resolution (when testing with small voltages).

[] Step 11:  Repeat all of this part for CH 2.
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Part 9
DC Offset Accuracy

The system DC Offset is checked using a precision digital multimeter and a
power supply.

This part confirms that the amplifier can be accurately calibrated. This procedure
does not test for oscilloscope accuracy or long term stability. Therefore, the char-
acterization factor of the oscilloscope’s calibration voltage reference must be cal-
culated in Part 3, Oscilloscope Characterization. Also, you must perform this part
immediately after entry into the Enhanced Accuracy state.

Connect ail equipment as shown in the setups.

Specifications

The offset error must be within 4-(0.40% + 0.01 div) of the vertical offset setting.
Refer to Table 2-5, 11A72 Amplifier DC Offset Accuracy, for specific numbers for
each vertical offset setling.

Setup to Check DC Offset Accuracy

11000-Series
Oscilloscope

&= (@
11A72

CHT @
: CH2 E@

Power
Supply

430 O
BNC T Connector 7 T

(ot connected yef) Resistor
s Coaxial Cables
BNC-fo- — BNC-to-Afligator
Banana Digital Clip Adapter
Adapter \\ Hi Multimeter

2X Attenuator 85X Attenuator

{ngt connected yet} -

® @
X

Setup to Check DC Offset Acouracy

Procedure to Check DC Offset Accuracy
You can perform this part with the 11A72 Amplifier installed in the following oscil-
loscopes:

% 11400-Series Qscilloscopes
A 11300-Series Oscilloscopes
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If the environment is electrically noisy, then connect a capacitor (at least 0.1 pF)
across the input terminals of the digital muitimeter (DMM).

Press the Enhanced Accuracy button twice. immediately after Enhanced Accuracy
has completed and passed, perform this procedure.

when connecting the afligator clips, connect one clip to the power supplv’s nega-
tive terminal directly and the other clip to the 430 Q resistor (not the power sup-
ply’s positive terminal), :

[] step 1: Initialize the oscilloscope’s seitings, then perform the following set-
tings in the order listed:

11A72 Aamplifier

CH 1 Display onfoff ... ... on
11000-Series Oscilloscope ... . . ... ... .. no setting changes
Power supply

QUIDUL . L on
Digital muitimeter (DMM)

MOOE ..t ie et e e DC

Bange ... .. et auto

[] step 2. Measure the position of the displayed waveform (it should be near
the center of the graticule) as foliows:

4 Press the WAVEFORM bution, and then touch Acquire Desc.

4 Set Average N to On in the Acquire Description pop-up menu.
4 Press the MEASURE button, and then touch Measurements.
L 4

Touch Mean in the Measurements pop-up menu, and then touch Mean
in the MEASURE major menu.

L

Set Data Intervat to whote zone in the Mean pop-up ment.

L 4

Note the Mean reading. -

A Pressthe CURSORS button, and then set the display for Vertical Cur-
sors.

4 Position the Vert Ref cursor on the horizontal cenierline and the AVert
cursecr on the tfrace.

A Note the AVert reading.

[ ] step 3: Connect the unconnected end of the BNC T Connector to the CH 1
input corneactor,

[ ] step 4: Set the VERTICAL OFFSET to 4 V (refer to Table 2-5 for the Vertical
Offset settings for successive tests) as follows!

4 Touch the vertical icon, and then set Vert Offsetic 4 V.
4 Press the Vertical Offset button, and then set L1 Offset 10 4.0000 V.

[ 1 step 5: Set the Power Supply voltage so that the displayed waveform re-
wms to the position noted in Step 2.
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[] step 6: Record the DMM reading as V, for later use.

[] step 7: Divide V4 by the oscilloscope characterization factor (obtained in
Part 3, Oscilloscope Characterization) and subtract the Vertical Offset setting
listed in Table 2-5.

[ 1 Step8: Check that the result obtained in Step 6 is less than the Error Limit
listed in Table 2-5.

DO NOT perform Step 10 if only performing a functional test.

- Proceed to Step 11.

[] step 9: Disconnect the BNC T connector at the CH 1 input connector, and
set the Vertical Ofiset to Q.

[ ] step 10: Repeat Steps 2 through 8 for each Vertical Size and Vertical Offset
listed in Table 2-5. When festing with small voltages, it may help to install at-
tenuaiors in series between the BNC-o-ailigator adapters and the coaxial
_cable so that you can set the voltages with better resolution. You can also
use a DC voltage calibrator to achieve better resolution (when testing with
small voltages).

Table 2-5
Vertical Size Vertical Offset Error Limit {4 Volts)

1 V/div 4V 26.0mv
500 mv/div 4V 21.0mv
200 mvi/div Y 10.0 mv
100 mv/div 1V 50 mv
50 mv/div 500 mv 25mv
20 mv/div 200 mv 1.0 mv
10 mv/div 100 mv 0.50 mv
10 mv/div 50 mv 0.30 mv

[] Step 11: Repeat all of this part for CH 2.
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Part 10
DC Balance

This part examines the position of the displayed trace without an applied input
signal applied.

This part confirms that DC balance can be accomplished accurately. This proce-
dure does not test for drift over time or iemperature. Therefore, you must perform
this pan immediately after entry into the Enhanced Accuracy state.

Specification
Balance within --0.1 division.

Setup to Check DC Balance

11000-Series
Oscilloscope

CH2 C@

Setup to Check DC Balance

Procedure to Check DC Balance
You can perform this part with the 11A72 Amplifier installed in the following oscil-
loscopes:

% 11400-8eries Oscilloscopes
A 11300-Series Oscilioscopes

| ] step 1: Initialize the osciiloscope’s settings, then perform the following set-

fings in the order listed:

11A72 Amplifier
CH1Risplay onfoff L. .. e on

11000-Series Oscilloscope . ... . ... ... ... no setiing changes
D Step 2 Measure the frace position as follows:

4 Press the WAVEFORM bution, and then touch Acquire Desc.,

+ Sei Average N 10 On in the Acquire Description pop-up ment.
4 Press the MEASURE bution, and then touch Measurements.
L 4

Touch Mean in the Measurements pop-up menu and then Mean in the
MEASURE major menu.
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4 Set Data Interval to whole zone in the Mean pop-up menu.

4 Monitor the Mean reading when measuring and setting the trace position.

A Press the CURSOHRS button, and then set the display for Vertical Cur-
$0rS.

A Position the Vert Ref cursor on the horizontal centerline and the AVert
cursor on the frace. '

A Monitor the AVert reading when measuring and setting the trace position.

[] step 3: Check that the displayed trace position is at the center graticule line,
within 4=0.1 division, for every Vertical Size setting on the oscilloscope.
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Maintenance

Preventive
Maintenance

This section containg information for performing preventive maintenance, comec-
tive maintenance, and diagnostic froubleshooting on the 11A72 Amplifier. For
more information on any equipment listed in this section refer to Table 2-2.

Preventive maintenance can prevent the amplifier from failing and promotes reli-
ability of the amplifier as well. The environment in which the amplifier is operated
determines the frequency of maintenance.

Amplifier Shieid Removal

The side shields, top and bottom frames, and front panel reduce radiation of elec-
tromagnetic interference (EMI) from the amplifier. Grooves in the frame hoid the
side shields in place.

Rernove a side shield as follows:
[} step 1: Pry the side shield from the rear of the ampiifier
[7] step 2:  Lift up on the shield.

[] step 3: Gently remove the shield from the grooves in the frame and front
panel.

Install a side shield as follows:

[ ] step 1: Position the shield over the frame grooves.
[:] Step 2:  Slide the front lip of the side shield under the front panel.

[} step 3: Press down on the shieid unti! it snaps into place. (Pressure must be
applied along the full length of the frames 10 secure the shield.)

Note that the amplifier will not slide into the oscilloscope if the side shields are .
not fully seated in the frames.

Cleaning

The amplifier should be cleaned as often as operating conditions require. Dirt on
a component acts as an insulating blanket and prevents efficient heat dissipation.
Dirt also provides an electrical conduction path, which may cause the ampitifier to
fail.

The side shields of the amplifier, reduce the amount of dust reaching the interior
of the amplifier. Therefore, keep the ampiifier side shields in ptace for safety and
cooling (except when you are performing internal adjustments or maintenance
procedures).
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CAUTION &

Avoid the use of chemical cleaning agents which might damage the
materials in this amplifier: Use only isopropy! alcohol or totally dena-
tured ethyl aicohol. Before using any other type of cleaner, consuft
your focal Tektronix service certer or representative.

Exterior ~dust on the outside of the amplifier can be removed with a soft cloth or
small brush, The brush is particufarly useful for dislodging dirt in and around the
side-shield ventilation holes and front panel switches. Remove the side shieids
first before cleaning.

Interior — cleaning the interior of the amplifier is seldom required. Although clean-
ing may be necessary if the interior of the amplifier accumulates dust or dit, 7o
clean, blow off the dust with dry, low-velocity air, and remove any dirt that remains
with a soft brush or a cloth dampened with a mild detergent and water solution. (A
cotton-tipped applicator is useful for cleaning in narrow spaces or for cleaning
more delicate components.) Then, clean these spaces and components with a
washcloth dampened with water 1o remove any residue.

To prevent damage from electrical shorts, the boards and compo-
nents must be dry before applying power.

Visual inspection

The amplifier shouid be inspected occasionally for loosely-seated or heat-dam-
aged components. The corrective procedure for most visible defects is obvious;
however, particular care must be taken if heat-damaged parts are found. Since
overheating usually indicates other problems with the amplifier; therefore, correct-
ing the cause of overheating is important to prevent the damage from reoccurring.

Periodic Electrical Adjustment

To ensure accurate measurements, check the electrical adjustment of the ampilifi-
er after each 2,000 hours of operation; or every 24 months if you use the ampilifier
infrequently. Refer to Section 2, Checks and Adjusiments for the procedures to
check these electrical adjustments.

3-2
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Corrective
Maintenance

Correclive maintenance consists of Field Replaceable Unit (FRU) and FRU IC re-
placement. This section describes the techniques required to replace the FRUs in
the amplifier.

Ordering Parts

When ordering replacement paris from Tekironix, inc., include the following infor-
mation:

®  Amplifier type
w  Amplifier serial number
® Description of the pan (if electrical, include the circuit number)

& Tekironix part number

Static-Sensitive Device Classification

Static discharge can damage any semiconductor in the amplitfier.

The amplifier contains elecirical components that are susceptible to damage from
static discharge. Refer 10 Table 3-1, Relative Susceptibility to Damage from Static
Discharge, for the relative susceplibility of various classes of semiconductors.
Static voltages of 1 kV 1o 30 kV are common in unprotected environments.

Observe the following precautions to avoid damage:
1. Minimize handling of static-sensitive components,

2. Transpor and store static-sensitive components or assemblies in the original
containers; either on a metal surface or conductive foam. Label any package
that contains static-sensitive assemblies or components.

3. Wear a wrist strap white handling these components to discharge the static
voltage from your body. Servicing static-sensitive assemblies or components
shouid be performed only at a static-free work station by qualified service
personnel. The use of the siatic control mat is recommended. Refer 1o
Table 2-2, Test Equipment, for the part number of this piece of equipment.

4. Clear anything from the work station surface that is capable of generating or
holding static charge.

Keep the component leads shoried together whenever possible.
Pick up components by the body, never by the leads.

Do not slide the components over any surface,

® N oo o

Avoid handling components in areas that have a fioor or a work-surface cov-
ering that is capable of generating static charge.

1TA72 Service Reference
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Table 3-1 — Refative Susceptibility to Darnage from Static Discharge

Relative

Semiconductor Classes Susceptibility
Levels®

MOS or CMOS microcircuits, and discrete or linear 1
microcircuits with MOS inputs (most sensitive)
ECL 2
Schoftiky signal diodes 3
Schotiky TTL. 4
High-frequency bipolar transistors 5
JFETS 6
Linear microcircuits 7
Low-power Schottky TTL 8
TTL (least sensitive) g

Voltage equivalent for jevels.

1 = 100 to 500 V 6 = 600 to 800 V

2 = 200 to 500 V 7 = 400 to 1000 V {est.)
3=250V . ' 8 =900V

4 = 500V 9 = 1200V

5 = 40010 600V

(The voltage equivalent is the voltage discharged from a 100 pF capacitor through a
resistance of 100 {).)

Removing/Repiacing FRUs

Table 3-2, FRU Removal/Replacement Figure Cross Reference, shouid be used
as a convenient reference for finding connector, screw, and index locations when
removing and replacing FRUs. The first column in the table lists the FRU to be
removed or replaced, and the second column lists the figures that you shouid
reference for connector, screw, and index iocations discussed in the procedures

1o remove/replace this FRU.

To avoid damage to the amplifier, set the oscilloscope’s ON/
STANDBY switch to STANDBY, and remove the ampiifier from the 0s-
cilloscope before removing or replacing FRUS.

See Figurs 3-1 1o determine the location of an FRU.

The exploded-view drawing in Section 5, Replaceable Parts, may alsc be useful
in the removal/replacement procedures that follow.

Note that the side shields will have to be removed to gain access to most of the
parts listed in the removalfreplacement procedures that follow.

34
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Table 3-2 — FRU RemovallReplacement Figure Cross Reference

FRU to be Removed/ Figures to Reference During Removal Page

Replaced
Attenuators Figure 3-2 — Removing/Replacing an Attenuator .. .................... 37
BNC Connector Assembily Figure 3-3 — Removing/Replacing the BNC Connector Assembly and
AZFrontPanel Board .. ... ... e e 3-16
Figure 3-4 - Removing/Replacingihe FrontPanel ... ... ............ 3-11
Figure 3-6 — Removing/Replacingthe AT MainBoard ................. 315
Figure 3-11 — Multi-Pin Connector Orientation .. .................. ... 3-24
Front Panel Figure 3-3 — Removing/Repiacing the BNC Connector Assembly and
A2 Front Panel Board ... ... ... 3-10
Figure 3-4 — Removing/Replacingthe FromtPane!l .................... 31
Heat Sink Figure 3-5 — Removing/ReplacingtheHeatSink ... ................ ... 3-13
Figure 3-8 — Removing/Replacing the Hypcon Assembly ... ........... 3-21
A1 Main Board Figure 3-2 — Removing/Replacing an Atlenuator ................... ... 3-7
Figure 3-5 — Removing/ReplacingtheHeatSink . ..................... 313
Figure 3-6 - Removing/Replacing the AT MainBoard ................. 315
Figure 3-7 — Torx Screen and Nut Block Orientation . ................... 3-186
Figure 3-11 — Multi-Pin Connector Orientation ... ..................... 3-24
A2 Front Pane! Board Figure 3-3 — Removing/Replacing the BNC Connector Assembly and
AZFrontPanel Board ... ... .. 3-10
Figure 3-4 — Removing/Replacingthe FrontPanel .................... 3-11
Figure 3-11 ~ Multi-Pin Connector Orientation . ....................... 3-24
U710 Serial Data Interface IC  Figure 3-8 — Semiconductor Indexing Diagram .............. ... .. ... 3-18
U350 Hypcon Assembly Figure 3-8 — Removing/Replacing the Hypcon Assembly .............. 321
U1000 NV RAM IC . Figure 3-8 -~ Semiconductor Indexing Diagram . ................ e 318
U1110 EPROMIC Figure 3-8 — Semiconductor Indexing Diagram ....................... 3-18
Figure 3-10 — IC Insertion/BExtraction Pliers ... ... ... .. .. oot 3-22
U820 Processor IC ' Figure 3-8 ~ Semiconductor Indexing Diagram ........... ... ... ... .. 3-18
Figure 3-10 — IC Insertion/Extraction Pliers .......... ... ... . ..00 3-22
CAUTION- If the oscilloscope’s green indicator fight remains fit whern the ONJ
STANDBY switch is in the STANDBY position, then the switch was

internally disabled after the servicing of the Power Supply module. To
enable the ONJISTANDBY switch, refer to Section 3, Malrtenance, of
the Service Reference manual for your oscilloscope.
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A2
EPROM Front Panel
. (L1110} Board
Serial Data BNC
Al interface IC MPU NV RAM Firse Fuse Connecior
Main Board (U710)  (UB20) (U1000) | (F1231) (F1230) Assemblies

|

maegaany g

T

r———ry

Nqiﬂai Operation
Hypcon Jumper ulD Fuse Fuse
Assembly (J820) Jumperﬂﬂ) ﬂ) (F1232) ({F1240)
{U350) Was0) =5 _
UiD Position
Heat Sink
Bracket

L

DT O]

i [

I

Attenuators . Heat Sink

Figure 3-1 — FRU and FRU IC Locator
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Removing/Replacing an Attenuator
See Figure 3-2 for connector and screw locations.

Since the CH 1 and CH 2 attenuators are identical, use the procedure that follows
o remove or replace either the CH 1 or CH 2 attenuator.

Remove an attenualor as follows:

[] step 1: Disconnect the coaxial connectors from the input and output of the
atteruator.

- [] step 2: Remove the two Torx head screws that secure the attenuator 1o the
A1 Main board.

Torx Head Screws (2)
(Located on Reverse Side
of the A1 Main Board)}

% Aftenuator

s QuUtptit
Coaxial
Cable

Coaxial Connectors (2}

Al
Main Board

Figure 3-2 — Removing/Replacing an Attenuator
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[ ] Step 3: Using care to keep the attenuator straight, disconnect the aftenuator
from the AT Main board. (Avoid disconnecting one end of the attenuator be-
fore disconnecting the other end, and while disconnecting the attenuator, do
not apply force to any subcomponents on the attenuator.)

[] step 4. Remove the attenuator from the amplifier.

Replace an attenuator as follows:

[] step 1: Piace the amplifier in the upright position with the pushbuttons fac-
ing downwards.

[:] Step 2:  Align the attenuator pins with the receptacie on the A1 Main board,
and align the attenuator frame with the holes in the A1 Main board.

[7] step 3: Insert the attenuator into the receptacle on the A1 Main board. (While
inserting this attenuator, do not apply force to any of its subcompaonents on
the attenuator.)

[] step 4: Replace the two Torx head screws that secure the attenuator to the
A1 Main board.

[] step 85: Reconnect the coaxial connectors into the input and output of the
attenuator. When engaging these connectors, use the following precautions:

= Ensure that the certer conductor of the cable is étraéght. (Straighten the
conductor if necessary.)

= Reconnect the connector directly info the receptacle.

= While you ingert the connector, look through the siot in the outer
receptacie to ensure that the center conductor enters its receptacle

properly.

3-8
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Removing/Replacing the BNC Connector Assembly
See Figures 3-3, 34, 3-6, and 3-11 for connector, screw, and index tocations.
Remove the BNC connector assembly as foliows:

[] Step 1: Remove the front panel.

[ ] step2: Disconnect the coaxial connector from the back of the BNC connec-
ior assembly.

[] Step 3: Disconnect the multi-pin connector that connects from the A2 Front
Panel board 1o the A1 Main board. (Note the position of the multi-pins index
triangle to ensure that this connector can be correctly replaced.)

[7] step 4: Disconnect the probe information connector, that is connected to the
BNC connector assembily, from the A1 Main board as follows:

% Place your index finger under the metal contacts and your thumb on top

m Lift the seven metal contacts out of the receptacle on the A1 Main board.
(The probe information cabie is a flat, fiexible, seven-conductor cable.)

[] step 5: Remove the four Torx head screws that secure the BNC connector
assembiy to the front subpanel.

] step 68: Remove the BNG connector assembly from the amplifier.
Replace the BNC connector assembly as foliows:

[ ] Step 1: Set the gray connector afignment ring on the BNC connector with the
ring’s index on the inside of the connector assembly (that is, the side where
the fiat cable enters the connector assembly).

[] step 2: Insert the BNC connector and the connector alignment ring into the
hole in the front subpanel. Ensure that the flat cable is oriented towards the
inside of the ampiifier and the index on the connector alignment ring fits INto
the notch in the front subpanel.

[] step 3: Replace the four Torx head screws that secure the connector assem-
bly 1o the front subpanel.

[(] Step 4:  Reconnect the probe information connector into its receptacie on the
A1 Main board.

7] step 5: Reconnect the coaxial connector from the attenuator into the con-
necior assembly as follows:

m Ensure that the center conductor of the coaxial wire is straight. (Straighten
if necessary.)

»  Reconnect the connector straight into the receptacle.

1 Step 6:  Reconnect the multi-pin connector from the A2 Front Panel board to .
the A1 Main board.

[] Step 7: Replace the front panel.

11A72 Service Reference
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Torx Head Screws (2)

Front Subpanei

N

A

©
A2
Front Panel
Boar?fn P\“ {[
Front Panel [[ {[
N

AN

by

CH1 BNC Connector
Assembly Torx Head
Screws {(4)

CHZ2 BNC Connector
Assembly Torx Head
Screws {4)

Connector
\\ Alignment Rings
o

Figure 3-3 — Removing/Replacing the BNC Connector Assembly and the A2 Front Panel Board

3-10 Maintenance



Corrective Maintenance

Removing/Replacing the Front Panel

See Figures 3-3 and 3-4 for connector and screw locations.
Remove the front pane! as follows:

] step 1:  Unhook the return spring, located on the bottom of the ampilifier,
from the release bar {retain this return spring).

[ step2: Remove the four Torx head screws (two on the botiom and two on
the top of the front panel) that secure the front subpanel 1o the top and bottom
frames.

[] step 3: Pull the release bar out of the amplifier as far as possible, and then
leave the release bar in this position.

1 step 4: Insert a slender, sharp tool (such as a scribe) between the subpanet,
at the notch around the release bar, and the front panel.

[] step5: Carefuily separate the front panel from the subpanel. (Do not bend
the front panel.)

[] step6: Remove the front panel from the amplifier.

Torx Head Screws {2)

|

—

Top View of 11A72 Amplifier

Torx Head Screws {2}

Botiom Yiew of 11A72 Amplifier

Release Bar Return Spring

Figure 3-4 — Removing/Replacing the Front Panel
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Replace the front panel as follows:

[T] step 1: Ensure that the Tour screws that secure the front subpanel to the 1op
and bottom frames are removed.

[ ] step2: Ensure that the release bar return spring is rermoved.

[] step 3: Position the ampiifier on its side, with the front panel facing towards
YOuL

[] step 4: Pull the release bar out of the amplifier as far as possible, and then
leave the release bar in this position.

[] step s: Position the front panel so that the notch in the bottom fits over the
release bar rod, then carefully insert the four front-panel tabs into the slots in
the front subpanel. (You may need to pull the top and bottom frames away
from the subpanei to allow the front panel tabs to fit between the casting and
the frames.)

[[] step 6: Carefully snap the edges of the front panel into place around the
input connectors and the outer edges of the front panel.

[ ] step7: Replace the four Torx head screws that secure the front subpanel to
the top and bottom framies.

[ ] step 8: Replace the release bar return spring; orienting the spring so that its
loop fits over the frame hook corectly (that is, flat against the frame section).

Removing/Replacing the Heat Sink

See Figures 3-5 and 3-9 for screw and index iocations.

Remove and replace the heat sink as foliows;

[7] step 1: Remove the four Torx head screws that secure the plastic rear panel
to the top and bottom frames.

[] step2: Remove the plastic rear panel from the A1 Main board.

[[] step 3: Remove the eleven Torx head screws and the plastic spacer that
secure the heat sink bracket to the A1 Main board.

[ ] step4: Remove the four Torx head screws ihat secure the heat sink bracket
o the top and bottorn frames.

[] Step 5. Slide the heat sink bracket out the rear of the frame.
[7] Step 6: Remove the Hypcon assembly.
[] step 7: Remove the heat sink.

To replace the heat sink, perform the previous steps in the reverse order.
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Plastic Spacer =

Torx Head Screws (2}
Securing the Heat Sink
Bracket to Top Frame

WK
0///0//

Torx Head Screws (2)
Securing the Rear Panol
to Top Frame

+

(f

n

o

o Rear Panel

1
\.\'JI.'\J'A““\NV“’

Torx Head Screws §2}
Securing the Heat Sink
Bracket to Bottom Frame

Jorx Head Screws (2)
Securing the Rear Panel

Heat Sink Bracket to Bottom Frame

Heat Sink Torx Head
Securing Screws (11)

e

—— 7 — po—
@

I

LITULEE e

i W

Figure 3-5 -- Removing/Replacing the Heat Sink
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Removing/Replacing the A1 Main Board
See Figures 3-2, 3-5, 3-6, 3-7, and 3-11 for connector, screw, and index locations.

Remove the A1 Main board as follows:
[T step 1:  Remove the two attenuators.

[} step 2. Disconnect the multi-pin connector that connects from the AZ Fromt
Panel board to the A1 Main board. (Note the position of the multi-pin connec-
tor's index triangle to ensure that this connector can be cotrectly replaced.)

[] step 3: Disconnect the probe information connectors from the A1 Main
board as follows:

m  Place your index finger under the metal contacts your thumb on top.

= Lift the seven metal contacts owt of the receptacié on the A1 Main board.

[:] Step 4: Remove the four Torx head screws that secure the plastic rear panei
to the top and bottom frames.

[7] Step 5. Remove the rear pane! from the A1 Main board.

[ ] step 6: Remove the four Torx head screws that secure the heat sink bracket
1o the top and bottom frames.

[[] step 7: Remove the four Torx head screws and nut blocks that secure the A1
Main board o the top and bottom frames.

[] step 8: Carefully withdraw the A1 Main board between the frames.

[7] step9: Remove the A1 Main board.

3-14
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Multi-Pin
Connectors

o1l

Rear
Panel

Nut Blocks (4)
{See Figure 3-7)

Probe Information
Conneciors

BRI

Heat Sink
Bracket

I

LU ey eerdd

EALE A F

Coaxial Cables (4}

Figure 3-6 — Removing/Replacing the AT Main Board
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Frame Section

-dir-

Top of
Amplifier

Torx Head AN
Screw Nut Block

Circuit Board ——3

Figure 3-7 — Torx Screw and Nut Block Orientation

Replace the A1 Main board as follows:

L]
]

O oo o oo o o

L]
L]
[]

Step 1:  Place the amplifier in the inverted position, with the pushbuttons fac-
ing upwards.

Step 2: Carefully insert the A1 Main board between the frames until the plas-
tic rear panel contacts the fop and bottom frames. (The board fits on the top
of the center ridges on the top and bottom frames.)

Step 3: Replace the four Torx nead screws that secure the heat sink bracket
to the top and bottom frames.

Step 4: Replace the four Torx head screws and nut blocks that secure the Al
Main board to the top and bottom frames.

Step 5: Reconnect the probe information connectors into their receptacles
on the A1 Main board.

Step 6: Reconnect the muiti-pin connector from the A2 Front Panel board to
the connector on the A1 Main board.

Step 7:  Reattach the piastic rear panel 1o the A1 Main board.

Step 8: Replace (but do not tighten) the four Torx head screws that secure
the rear panel to the top and bottom frames.

Step 9: Replace the eleven Torx head screws and the plastic spacer that
secure the heat sink bracket to the A1 Main board.

Step 10:  Tighten the four Torx head screws that you replaced in Step 8.
Step 11: Replace the attenuators.

Step 12:  If the A1 Main board has been replaced, then the Unit identification
(UID) number needs to be re-entered (refer to Programming the Unit Identifica-
tion later in this seclion.)
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Removing/Replacing the A2 Front Panel Board
See Figures 3-3, 8-4, and 3-11 for connector, screw, and index locations.

Remove and replace the A2 Front Panel board as follows:

[] step 1: Remove the front panel.

{ ] Step 2:  Disconnect the multi-pin connector that connects from the A2 Front
Panel board to the A1 Main board. Note the position of the multi-pin connec-
tor's index triangle 1o ensure that this connector can be cotrectly replaced.

[ ] Step3: Remove the two Torx head screws that secure the A2 Front Panel
board to the front subpanel.

] step 4: Remove the A2 Front Panel board.

To replace the A2 Front Panel board, perform the previous steps in the reverse
order.

Removing/Replacing FRU ICs

This section describes the procedures for removing and replacing the FRU ICs in
the amplifier.

Observe ail the special precautions mentioned under Static-Sensitive
Device Classification earlier in this section.

U710 Serial Data interface Integrated Circuit (“Slam-Pack” iC)—The Serial
Data interface IC Is indexed 1o its socket by a beveled corner. The other comers
are notched 1o fit the edges of the socket. The beveled comer aligns with a spring
{small metal tab) at one comer of the socket.

See Figure 3-8 for indexing information.

Bemove the Serial Data Interface IC as follows:

[ ] step 1: To remove the retaining clip: hold the heat sink cover in place and
move the retaining clip across the tabs while pushing down slightly on the
cover.

[] Step 2:  Stowly remove the cover o prevent the IC from falling out. (Note the
position of the index on the IC to ensure that this IC can be cormrectly re- ‘
placed.)

[7] step 8: Remove the IC with tweezers.

Avoid touching the IC or the socket contacts with your fingers since
finger oils can lessen relfability.

Replace the Serial Data Interface IC as follows:

D Step 1:  Using tweezers, place the beveled comer of the replacement IC
ageainst the index spring.

11A72 Service Reference
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CAUTION

index

68 Pin Slam Pack IC

Index Bevef

Retaining Ciip

Pin Number
Sequence Path

/ S {

Housekeeper IC

Do not damage the spring with the beveled corner; this could cause
a short in the two corner contacts,

Index Spring

Mating Recesses

[} step 2. Amrange the other comers, with the tweezers, to fit evenly at the
edges of the socket.

[] step 3: Set the cover fiat on the IC with the cover's end tabs properly
aligned with, but not in, the mating recesses of the socket.

[ ] step 4: Push the cover down, keeping the cover flat on the IC, and slide the
cover end tabs into place. Then, hold the cover in place while moving the
retaining clip over the tabs on the other end of the cover.

Cover End Tabs
//
IC
—"

Higg;s;;m 1 Index Index index
' Dual In-Line Package IC I
Figure 3-8 — Semiconductor Indexing Diagram
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Removing/Replacing the U350 Hypcon Assembly

When replacing the Hypcon (Hybrig-printed circuit connector) do not touch the
elastomer’s gold-plated contacts with your finger: instead, use a cleaner which
will not lessen contact reliability. The Hypcon socket contacts are fragile. There-
fore, refer to the cautions that follow, when removing and replacing a Hypcon, to
avoid damaging these contacts.

Before remounting the Hypcon assembly, use a 4X (or greater) magnifying glass
to examine the hybrid, elastomer, and the Hypcon contacts for dust, hair, lint, or
other foreign matier, If the A1 Main board surfaces requlire more cleaning, then
scrub the surface with a soft rubber eraser and blow on, or vacuum, the surface
while dusting it with a smail clean brush.

If the hybrid and elastormer contact holders are contaminated, then flush or spray
the holders with alcohol.

Do not scrub with a cotton-tipped swab or similar device, since cot-
ton fibers may adhere to the contacts.)

if the contact holder is excessively contaminated, then replace the hoider.

Next, tighten the mounting screws with two inch-pounds of torgue (2.3 centimeter-
kilograms) to secure the Hypcon to the board.

Ensure that the elastomner is properly seated in the contact holder before remount-
ing the assembly to the A1 Main board. (That is, use care when mourtting the as-
sembly to the board to ensure that the proper alignment exists between the con-
nector and A1 Main board.)

Special care must be taken to ensure correct index alignment of
each Hypcon part during reassembly; since failure to do so can re-
sult in a cracked hybrid substrate.

See Figure 3-9 for indexing information.
Remove the Hypcon assembly as follows:

{_] step 1: Notice the index on the At Main board (arow) and ihe plastic frame
{pointed tab).

[} Step 2: Unscrew and remove the four Torx head screw/washer assemblies.
[7] step 3:  Lift the plastic frame from the A1 Main board.

[] step 4. Notice the index location of the hybrid, and remove the hybrid from
A1 Main board with the tweezers.

Note: Step 5 describes the removal of the elastomer from the plastic frame.
This step is unnecessary when replacing the hybrid only.

[] Step 5: Notice the index location of the elastomer (contact holder). Grasp
and lift the corner of the contact holder with the tweezers o remove the holder
from the plastic frame. (Do not touch the gold-plated contacts with your fin-
gers.}

T1A72 Service Reference
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CAUTION

Replace the Hypcon Assembly as follows:

] step 1: Grasp a comer of the efastomer with the tweezers, and place the
elastomer into the plastic frame.

[ ] step2: Align the keyed comer of the elastomer with the keyed comner of
plastic frame.

[(] step 3:  Tamp the elastomer into the plastic frame uniformly.

Note: Keeping the elastomer clean is very important. Small hairs and elas-
tomer fiash under the contacts, which are almost invisible fo the naked eye,
can prevent good electrical contact. Most apparent failures of the hybrid are
actually due to contamination of the Hypcon. Therefore, do not touch the
gold-piated confacts witfr your fingers.

[] Step 4. Place the hybrid into the square hole in the A1 Main board. (The hy-
brid is keyed so that it will fit into the A1 Main board in only one orientation.
When the back of the hybrid rests on the heat sink pedestal, the fop of the
hybrid should be flush with the fop of the A1 Main board.)

[ ] Step 5: Place the plastic frame, with the elastomer installed over the hybrid,
so that the key (pointed tab) aligns with the corner arrow on the board.

[7] step 6: Replace the four Torx head screw/washer assemblies, and apply two
inch-pounds of torque, (2.3 cm-kg) to secure the connector assembly. Do not
overtighten the assembly; since over-ightening the assembly will strip the
microcircuit stiffener/heat sink mounting threads.

U1000 NV RAM 1C—The NV RAM IC is iocated on the A1 Main board. if the NV
RAM IC is soldered into the board, then consult a Tekironix service center for rec-
ommended removal procedures. Do not solder-in the replacement IC: Instead,
install a 24-pin socket, and plug the NV RAM IC into this socket. ‘

See 3-8 for indexing informatlion.
U1110 EPROM IC — The EPROM IC is located on the A1 Main board.

Do not remove the label affixed to the top of EPROMS. Removing this
label will allow light into the IC, and may cause part of the data in this
IC to be erased.

See Figures 3-8 and 3-10 ?or'equipmem and indexing information.
Remove the EPROM IC as follows:
[} step 1:  Use the insertion-extraction pliers 1o remove the IC.

{1 step 2: Position the pliers around the outside of the IC. Squeeze the handles
to grasp the IC, and slowly pull the IC from the socketl.
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Exploded View of Hypcon Connector
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Figure 3-89 — Reroving/Replacing the Hypcon Assembly

Avoid touching the IC pins or socket contacts with your fingers. Fin-
ger oils can lessen contact reliability.
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Replace the EPROM IC as foliows:

[ ] Step 1: Grasp the IC with the insertion-extraction pliers; ensuring that all the
pins of the IC are straight and evenly spaced. (Do not use the IC label as an
index, instead locate the index on the body of the IC.)

[] Step2: Align the index slot with the corresponding index on its socket.
[ ] Step 3: Align the pins with their respective socket contacts.

D Step 4:  Press the IC slowly and evenly info its socket.

Figure 3-10 — IC Insertion-Extraction Pliers

U820 Processor IC—The Processor IC is located on the A1 Main board.
See Figures 3-8 and 3-10 for equipment and indexing information.

Remove the Processor IC follows:

[ 1 step 1: Use the insertion-extraction pliers to remove the Processor IC.

[ 1 step2: Position the pliers around the outside of the IC, squeeze the handles
o grasp the IC, and slowly pull the {C from the socket.

Avoid touching the IC pins or the socket contacts with your fingers:
finger oils can lessen contact refiabilily.

Replace the Processor IC as follows:

[ step 1:  Grasp the replacement IC with the insertion-extraction pliers; ensur-
ing that all the pins of the IC are siraight and evenly spaced.

[ 1 step2:  Align the index slot on the IC with the corresponding index on its
socket.

[ ] Step 3. Align the IC pins with their respective socket contacts.

[ ] step 4: Press the IC slowly and evenly into its socket.
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Pregramming the Unit identification

The Unit Identification (UID} is identical to the serial number of the amplifier, and
is stored in nonvolatiie RAM (NV RAM). You will need to enter this number If the
A1 Main board is replaced or if data in NV RAM becomes corrupted.

Friter the UID as follows:

[:] Step 1: Connect the terminal to the RS-232-C port of the osciiloscope. (Refer
to the User Reference manual of your oscilloscope for instructions on setting
up the RS-232-C parameiers.)

[ ] Step2: Move the J850 jumper on the A1 Main board so that it covers the two
left-most jumper pins (see Figure 3-1). Obtain the amplifier serial number from
the printed tag on the ampilifier rail near the front panel.

[ 7] Step 3: Place the amplifier in any compartment.
[] Step 4: Set the ON/STANDBY switch to ON.
[:I Step 5:  Wait until the diagnostics checks are compieted.

[] step 6: On the Terminal, type the command:

UID [Left]|Center|Right]:“ < Serial Number>"~
Left| Center|Right refers to the compartment that the amplifier resides.

[} Step7: Onthe Terminal, type the query:

UID? [Left]|Center|Right]

Observe that the correct UID Is reporied.
[[] step8: Setthe ON/STANDBY swiich to STANDBY.
[] step 9: Remove the amplifier.

7] step 10: Retum the jumper J850 on the A1 Main board to its nommal opera-
tion position.

if you only need to confirm the UID, then still use this procedure, except you will
skip Step 6.

17A72 Service Reference
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Muiti-Pin Connectors

Pin 1 on a muiti-pin connector is designated with a friangle (or arrowhead) on the
holder. A square pad on the board denotes pin 1. When a connection is made to
a board, the square pad determines the indexing of the symbol on the muiti-pin
holder.

A gap between the pin 1 and 3 positions in the holder keys a multi-pin conneclor,
There is a corresponding gap between pins 1 and 3 on the board. (A small plastic
plug covers the pin 2 position on the end of the holder)

Align the plastic plug of the holder with the gap between the board pins (see Fig-
ure 3-11).

L—————— Multi-Pin Connectors ——-—-j

Figure 3-11 — Multi-Pin Connector Orientation
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Diagnostic
Troubleshooting

This section provides the information necessary 1o troubleshoot a faulty amplifier
to the field replaceabie unit (FRU) level. FRUs are board attenuator modules, and
integrated circuits or hybrids that are replaceable without soldering. The primary
means for troubleshooting is to use the error index code generaied from the diag-
nostics or Seif-Tests and cross-reference the code 10 the suspect FRU(s) using
the FRU Guide fables, Tables 3-3 and 3-4.

After an FRU is replaced, perform the checks and adjustment procedures pro-
vided (in Section 2 of this manual).

Diagnostics Overview

The processor executes a set of Kernel tests prior to the Seif-Tests. If this is suc-
cessful, then the Self-Tests are executed to verify the functionality of each of the
subsystems. Any failure causes the oscilloscope to enter Extended Diagnostics
and to display the error index code(s) in a diagnostic menu. Extended Diagnos-
tics tests are a superset of the Self-Tests.

The Kemel tests, Sel-Tests/Extended Diagnostics, and Enhanced Accuracy mode
produce and format error index codes differently, so these eror index codes are
discussed separately.

Some of the tests that may indicate faulty FRU(s) are not executed automatically
during the Self-Tests {that is, you must manually select some iests 10 generate
certain error codes).

The next two subsections provide a guick overview of Kemel tests and Exiended
Diagnostics.

For an overview of the Enhanced Accuracy mode, refer to Part 2, Enhanced AcCu-
racy in Section 2, Checks and Adjustments.

Kernel Tests — Each time the front pane! ON/STANDBY switch is set to ON, the
oscilloscope and amplifier perform Power-on diagnostics on their microprocessor
subsystems and Self-Tests diagnostics on alt of their major circuits.

Turning the oscilloscope power off during the execution of the diag-
nostic tests may result in losing some or alf of the non volatile RAM
(NV RAM) data (for example, stored settings and calibration con-
stants). This loss of data may cause the oscilloscope to operate un-
predictably. If this occurs, refer to Restoring Calibration Data later in
thig section.

After the amplifier is powered-on and fhe microprocessor unit (MPU) is reset, the
amplifier begins a sequence of test routines to determine if its Kemel systems are
operating properly. If any of these tests fail, then it is unlikely that the arnplifier
can communicate failure information to the oscilloscope. The flashing of a fault
code on the front panel CH 1 and CH 2 LEDs indicates which Kemel test is fail-

ing.
The following description explains how 1o read the fault code:

= Count the number of times the CH 2 LED tums on.

11A72 Service Reference

3-25



Diagnostic Troubleshooting

On
CH1T LED

if the amplifier Kemel tests detect a fault, then the CH 2 LED is flashed eight
times.

if the CH 1 LED is lit during a cycle of the CH 2 LED, then the test correspond-
ing to the cument count accumulated is the one which failed. Refer to the tim-

ing diagram in Figure 3-12 for an example LED fault code. The timing diagram
fllustrates a test number 2 failure.

Ot
Count

On
CH2 LED

7 8

TN

Off

Figure 3-12 — Sample LED Fauft Code Timing Diagram

The three amplifier Kemel tests are:

Test 1: The ROM Checksum test—computes a checksum of the content of
the firmware ROM. This calculated checksum is then compared with a check- -
sum stored in the ROM. if the checksums do not match, ihe fest fails, and
fault code 1 is reported. After the front panel LEDs flush to report the fault
code, the amplifier attempts to begin normal operation; but it is uniikely that
the amplifier can function properly with a bad BOM Checksum.

Test 2: The Non volatile RAM {NV RAM) test--verifies that the NV BAM is
functioning properly. Since the NV RAM contains calibration information which
must remain undamaged, this test does not alter critical data. If the testing
atgorithm detects a failure, then the ampiifier reports a fault code of 2 and
repeatedly loops the NV RAM fest. The ampilifier continues iooping the NV
BAM test until the oscilloscope is powered off (ON/STANDBY switch is set to
STANDBY). Until the condition causing the NV BAM test to fail is corrected,
the oscilloscope does not recognize the amplifier.

The NV RAM test could corupt data stored in the NV RAM if the oscilloscope
is powered off and on during this test. if cormuption occurs, then the Cal-
constant Checksum is corrupted as well. Furthermore, at the next power-on,
the amplifier resets the cal constants to default ROM settings and reporis a
Plug-in {Amplifier) Calconstant Checksum Error during oscilloscope-invoked,
power-on diagnostics. After the oscilloscope/amplifier system is executed
through an Enhanced Accuracy cycle, the amplifier is once again properly
calibrated.

Test 3: The Serial Data Interface IC test—verifies the functionality of the
Serial Data Interface (SDV) IC. The SDI IC performs the following housekeep-
ing chores of the amplifier: channel sequencing, refreshing the analog control
voltage system (AVCS), and providing serial data communications with the
oscilloscope. This test exercises this IC, and records the ICs signature using
an algorithm simitar to signature analysis. If the resulting signature of the SDI
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IC does not mateh a known good signature, then this test fails and a fauit
code of 3 is reported. If this test does fail, then the test is then re-executed
repeatedly as long as the oscilloscope is powered on, generating activity on
all 8DI IC pins.

After all power-on Kemnel tests have completed and successfully passed, the
amplifier initializes its settings and communicates with the oscilloscope.

Self-Test/Extended Diagnostics — First, the amplifier must successfully power-
on, initialize its settings, and establish communication with the oscilloscope.
Then, the oscilloscope requests that the amplifier execute its Self-Tests routines
(uniess the oscilloscope’s Self-Tests are disabled, in which case all the Self-Tests
are of course ignored). Retum to normal operation or entry into a new configura-
tion, as discussed below, indicates successful completion of the Self-Test diag-
nostics. Any failures cause the oscilloscope to display the Extended Diagnostics
menu. Record the displayed error codes for the failed circuit block(s). You may
have to step through several pages of the menu display to find all the failure
codes.

The format of the error index codes is based on the Extended Diagnostics menu
structure. The Extended Diagnostics menus are in a three-level hierarchy with the
Block menu at the highest level: Each amplifier is one Block. A Block is broken
into & number of parts or circuit areas in the Area menu, the second level. Touch-
ing the Area selector at the bottom of the menu, displays the Area menu for the
selected Block. Each circuit Area has a Routine meny, the third levei, assoclated
with it that has one or more selectable routines. Routines are the smallest test
units that are executable. This Block, Area, and Routine menu hierarchy generates
the error index codes,

Extended Diagnostics error index codes are five digit codes whose first character
indicates the subsystem or amplifier (plug-in) tested. The last four digits are hexa-
decimal (hex) numbers that indicate the Block, Area, Routine and failure identity.
For exampie, R1241 is decoded as follows:

R Right Plug-in

1 Block name ~ plug-in

2 Area name - Group U}

4 Routine name - Checksum Probe

1 Failure identity — specific fallure mode

The subsystem character of an error index code is one of the foliowing, and indi-
cates the compartment in which the amplifier is installed:

L Left
C Cenier
R Right

In the tables in this section, only the four-digit failure code is listed; the prefix L,
C, or B is omitted.

17A72 Service Reference
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Self-Test diagnostics test the following:

w  Atienuator relay driver

» Probe coding

= Calibration (cal} constant checksums

= Calibration {cal) constant values

»  Analog-o-digital (ADC) and digital-to-analog (DAC) converters
= Probe power fuses

m  Signal path

Using the Self-Tests/Extended Diagnostics — After all Extended Diagnostic/Self-
Tests are executed, any resultant error index codes appear on the display next to
the associated circuit block names in the Extended Diagnostics menu. Each cir-
cuit block that experiences failure will indicate the first error encountered and the
number of failures in the Block. To get a more complete list of the error index
codes in a Block, select the selector of a failed Block and then the Area selector.
To dispiay the {owest level test routines in the selected Area, select the Routine
selectcor. The currently selected Block, Area, and Routine are shown.

Several operating mode selectors are available on the screen. When certain lest
routines are selected, some of these operating modes can not be selected.

Refer to the Oscilloscope’s User Reference for more information on Extended
Diagnostics or Extended Test menus and operation.

Calibraiing a New Configuration

When a amplifier is first installed. in an oscilloscope or is moved to a different
compartment in the oscilloscope, the oscilloscope enters a new configuration
mode, After the oscilioscope executes the power-on diagnostics, it recalibrates
itself for the new configuration. During this calibration, the message Powerup
new configuration partial calibration occurring appears. If the calibration is
successiul then a message appears and the osciloscope enters the normal oper-
ating mode.

Restoring Calibration Data

if the oscilioscope powered off (ON/STANDBY switch set o STANDRBY) during
probe calibration, Self-Tests, Extended Diagnostics or other intense system activ-
ity, then some internai data may be corrupted. if the Exiended Diagnostic menu is
displayed when the power is turned on, then this corruption has cccurred.

if the Extended Diagnostics menu displays a Cksm Probe error (this error indi-
cates that the power was tumned off during probe calibration), then use the follow-
ing procedure to restore normal operation:

7] step 1:  Note from the Extended Diagnostics menu the amplifier at fault.

[ ] Step2: Exit the Extended Diagnostics menu.
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[ ] Step 3: Remove and replace the probes on the amplifier at fauit.
[ ] step4: Recalibrate these probes.

[ ] step 5: Execute the Self-Tests, and confirm that these tests pass.

If the Extended Diagnostics menu dispiays a Cksm Plug error or any other new
error, then use the foliowing procedure 1o restore normal operation:

] step 1: Exit the Extended Diagnostic menu.
1 Step 2: Wait for the self-calibration to complete and pass.
{1 step 3: Execute the Self-Tests and confirm that these tests pass.

Usually these procedures restore normal operation. If these procedures do not
restore normal operation, then the oscilloscope or amplifier requires service.

Memory Backup Power for the Amplifier

The non volatile RAM (NV RAM) within the amplifier allows the data in memory to
be retained when the amplifier is removed.

The NV RAM stores systerm-configuration data such as the ampiifier, oscilio-
scope, and probe identification numbers as well as the cal constants. The data
that the NV RAM stores, enable the amplifier to resume Enhanced Accuracy per-
formance from a powered-off condition, without performing a full caiibration (En-
hanced Accuracy) operation.

The rated lifetime of the NV RAMs internal power source is ten years. H, on sys-
temn power-on, the amplifier habitually loses Enhanced Accuracy status without a
systemn configuration change (that is, the amplifier remains plugged into the same
siot in the same oscilloscope}, then you may need to replace the NV RAM.

Field Replaceable Unit (FRU) Guide

This section comelates error index codes resulting from Diagnostic tests with the
hybrid, integrated circuit (IC), module, or board FRU(s) suspected of causing
each error. The FRU(S) in each category are listed in most-to-least probabie
cause {assuming only one error is indicated). If any diagnostic errors occur, in-
spect the suspect FRU for loose connections and components and then repeat
the Diagnostic test. If any diagnostic errors reoccur, then replace the suspect
FRU(s) with a good FRU(s). Verify that the new FRU is a correct reptacement for
the old FRU. If the old FRU contains firmware, then verify that new firmware ver-
sion is either the same version as, or an updated version of, the old fimware ver-
sion.

11A72 Service Reference
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Abbreviations of FRU Names —Table 3-3, Board FRUs, lists the abbreviation
used in the Suspect Board FRU(s) column of Tables 3-5, 3-6, and 3-7.

Tabie 3-3 —Board FRUs

Abbreviation Narmne Designator

Main Main board Al
Front Front Panel board _ AZ

Abbreviations of Component and Module Names —Table 3-4, Component/Mo-
dule FRUSs, lists the abbreviation used in the Suspect Module, Hybrid, or iC
FRU(s) column of Tables 3-5, 3-6, and 3-7.

Table 3-4 — ComponentiModule FRUs

Abbreviation Name Designator
MPU Pracassor usz0

EPROM Firmware U1110

NV RAM Memory U1000

SDI Serial Data Interface uz1o

Attt Attenuator, channel 1

Atl2 Aftenuator, chamnel 2

Amp Hypcon U350

FUSE Probe power fuses F1230, F1231,

F1232, F1240

The error index codes are divided into three tables. A table of Kernel test error
codes (Table 3-5), a table of Self-Tests/Extended Diagnostic eror indexes
{Table 3-6), and a table of Enhanced Accuracy error indexes (Table 3-7).

Error Index Codes —Table 3-5 lists the error codes possible in the Kemel Tests

Error Code Suspect Module, Suspect Board
Hybrid, or IC FRU(s) (FRU(s)

1 EPRCM, MPU Main

2 NV RAM Main
SUl, MPU Main
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Table 3-6 lists the error messages possible in the Self-Tests and Extended Diag-
nostics. :

Table 3-6 — Self-Tests/Extended Diagnostics Error Index Codes

Error Code Suspect Module, Suspect Board

‘ Hybrid, or IC FRU{s) (FRU(s)
1111 Main
1121 Main
11311 NV BAM ' Main
11417 NV RAM Main
1211 Main
1221 FUSE ~ Main
1311 Sl Main
1811 _ Main
1821 Main

Note that interconnections are not listed but should be considered as possible
problem sources.

Table 3-7 lists the error indexes resuiting from Enhanced Accuracy. (Enhanced
Accuracy is available after the system has a 20-minute warmup period.)

Table 3-7 — Enhanced Accuracy Error Index Codes

Error Code Suspect Modufe, Suspect Board
Hybrid, or IC FRU(s) {FRU(s)

1411 - Amp Main
1421 Amp Main
1431 Aftl
1441 Armp Main
1451 Amp Main
1461  Amp Main
1471 Amp Main
1481 Amp Main
1491 Amp Main
1611 Amp Main
1621 Amp Main
1631 Att2

_____ . 1641 Amp Main
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Table 3-7 ~ Enhanced Accuracy Error index Codes (cont)

Error Code Suspect Module, Suspect Board
Mybrid, or IC FRU(5) (FRU(s)

1651 Amp Main

1661 Amp Main

1671 Amp Main

1681 Amp Main

1651 Amp Main

Fuse Troubleshooiing
Failure code 1221 indicates that one or more probe power fuses are defective.

See Figure 3-1 (FRU locator) for fuse locations.

To find a defective fuse, remove the amplifier from the oscilloscope, and use a
digital multimeter o check for continuity across each fuse. Replace all defective
fuses. Then, instali the amplifier in the oscilloscope and verify that the diagnostic
error does not reappear.

The most likely cause of a blown fuse is a short circuit applied at the front-pane!
TEKPROBE® input connector. If a newly installed fuse blows with nothing con-
nected at the TEKPROBE® input connector, then check for a short circuit on the
A1 Main board or on the flexible circuit connecting the A1 Main board to the
TEKPROBE® input connector.

Jumpers

Two jumpers, J820 and J850, are installed in the amplifier for normal operation.
See Figure 3-1 for the location of these jumpers.

Jumper J820 should be installed over the two lower pins, and jumper J850 should
be instalied over the two right-most pins for normal operation.
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Theory of Operation

System Functional

BNC
Input
Connectors

The Tektronix 11A72 Two-Channel Amplifier is a wide bandwidih two-channel am-
plifier that plugs into 11000-Series amplifier oscilloscopes that accommodate am-

plifiers.

This section describes and iliustrates (sée Figure 4-1) the major functional blocks

Overview of the 11A72 Ampliier
Front
Panel
Control To/From
Oscilloscope
Kernel
input
Protection
h
¥
Dispia
O\ CH1 » CH1 | DIPRY
; Amplifier ,
__ _ Aftenuator _ L o e’?’;’ zmes o Trigger
Assembly Compensalion CH 1 AUX
O—-w——i CHZ CH?2 | CH 1 AUX
CH 2 AUX
Manual
Adjustments

Figure 4-1 — 11A72 Amplifier System Funciional Block Diagram

Attenuator Assembly Block

The Atteriuator assembly contains two attenuators {one per channel) that have the
following main functions:

= The aftenuators attenuate the input signal

= To select AC or DC coupling mode

Input Protection Block

CTWO OGO~~~ O

The Input Protaction block protects the amplifier from power levels in excess of
0.5 Watts at the channel input. -

11A72 Service Reference
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Delay Lines and Compensation Block

The Delay fine and Compensation biock contains two delay lines (one per chan-
nel) and a compensation circuit. The delay lines delay the input signal before it
reaches the amplifier. The compensation circuit compensates for losses to the
input signal due to the attenuators and delay lines,

Amplifier Block

The Amplifier block provides gain switching to the input signals. The amplifier
block also produces four output signals: a display signal, a frigger signal, and the
CH 1 and CH 2 auxiliary signals. Each of these signals can be independently in-
verted or swiiched off.

Front Panel Control Block

The Front Panet Control block provides information on the status of the front panel
buttons 10 the Kermnel block.

Kernel Block
The Kernel block has the following major functions:

w o monitor the front panel buttons and probe information

w to interpret commands from the oscilloscope and then set the appropriaie
signal path configuration

# {0 manage the amplifier diagnostics

Manual Adjustmentis Block

The Manual Adjustment block comtains the intemal adjustmerss of the amplifier.
The low and high frequency response of the amplifier can be set with the manual
adjustmerts.

4.2
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Typical Signal
Processing Cycle

The following sequence is a brief overview of how the amplifier acquires and
processes a signal from the input connectors:

1. Analog input signals are connected to the BNC input conneciors.

2. The attenuator assembly receives the input signal from the input.connectors,
set the input coupling mode (AC, DC, or Off), and provide attenuation.

3. The Delay Line and Compensation biock delays the signal and compensates
for frequency response effects due to the attenuators, delay lines, and ampli-
fiers.

4. The Kemel block generates an offset voltage and applies it to the Amplifier
block.

5. The Amplifier biock receives the offset voltage from the Kemel block, and the
" signal from the Delay Line and Compensation block. The Ampilifier block sub-
tracts the offset voltage from the delayed and compensated signal, and then
amplifies the difference.

6. The Amplifier block then replicates this difference signal to four independently
buffered signals: display, trigger, and CH 1 and CH 2 auxiliary.

7. The Kemel block provides Normal/invert control signals to the amplifier dis-
play and trigger paths, and on/off control to all four amplifier signal paths.

8. The Amplifier block uses the confroi signals from the Kernel block to convert
each of these signals into differential signals.

9. The Amplifier block either transmits or interrupts the flow of these four differ-
ential signals to the oscilloscope, according to the state of thelr associated
on/off control signals.
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Detailed
Block Diagram
Descriptions

This section describes and illustrates the 11A72 Amplifier block diagram (see Fig-
ure 4-2).

Probe Offset
Calibration Reference Voltage
CH 1 Aux Signal
Q o . . -
@ tterualor ] Detay Line CH 1 Trigger Signal .
Amplifier Dispiay Signal
o]
[ T Compensation | | v i _ _ _ _ _]
( Board GH 2 Aux Signal
O« L . CH2
CO Attenuator —w Delay Line Amplifier [
o k
Analog Control Voltages
Probe Data
L
ERPROM NV RAM ADC DAC
| Y
Y ¥
AZ
Front Panel MPU Data
Board
[y Channel
Switch
¥ Control
Data
Serial Data Channe! Switch Sequence
Interface

Serial Data

Figure 4-2 — 11A72 Ampiifier Detailed Block Diagram

Attenuators

To/from
Qscillo-
scope

To/From
Osciflo-

J scope

The attenuators are attached to the A1 Main board, and provides the following
main functions:

= atienuation

= input coupling mode

= calibration reference signal

Theory of Operation



Attenuation --1o the input signal is provided by connecting three cascaded relays
to the attenuator. These relays can be combined to produce six different attenu-
ation faciors.

The input coupling mode —is set using one relay on the attenuator. The input
coupling mode can be set to AG, DG, or off.

A calibration reference signal—is connected to the attenuator during calibration
and Self-Tests. During this operation, the input connector is disconnected from the
attenuator.

A1 Main Board
The A1 Main board consists of:

» compensation circuilry

a  deiay lines

= amplifiers

= Microprocessor Unit (MPU)
a EPROMIC

= NVRAMIC

wm Serial Data Interface (GDI)
= Housekeeper IC

» Analog-to-Digital (ADC), Digital-to-Analog (DAC) converier

The compensation circuitry — compensates the input signal for significant con-
ductor tosses (these losses vary depending on the frequency). The most signifi-
cant loss is due to the skin effect in the relays. In order for the signal to mainiain a
flat frequency response, some compensation is necessary.

The delay lines —delay the signal; increasing the propagation time from the input
to the output of the amplifier.

The amplifiers — amplify the difference between the input signal and the DC offset
voltage by 5X.

The MPU —receives setting information from the oscilloscope and then imple-
ments these settings in the amplifier..

The EPROM IC —stores the program code. The MPU uses this code to execule
its functions.

11A72 Service Reference
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The NVRAM IC — stores information; such as, the amplifier calibration constants,
the ampiifier serial number, probe calibration constants, and the ID of the most
recent host oscilloscope.

The Serial Data Interface (SD1) IC—manages the ADC, DAC converter and an
array of sample and hold circuits to create eight analog control voltages. The SDI
IC performs these functions on commands from the MPU. The MPU also stores
the channel switching segquence in the SDIHIC.

The SD! IC contains a receiver and transmitter for serial communications between
the amplifier and oscilloscope. The SDI IC converts eight-hit data bytes from the
MPU into a serial data signal. This signal is then sent to the oscilloscope. Con-
versely, the SDI IC converts the serial data from the oscilloscope into eight-bit
data bytes for the MPU 1o read.

The ADC —reads the analog probe data voltages.

The DAC —generates analog control voltages under control of the SDI IC.

A2 Front Panel Board

The A2 Front Panel board contains two LEDs and two push buttons. The oscilio-
scope’s software will turn on an LED when its comresponding push buiton is
pressed.

Thecry of Operation



~ Replaceable Parts

Parts Ordering
Information

This section contains a list of the components that are replaceable for the 11A72
Two-Channel Amplifier. As described below, use this list to identify and order re-
placemeri parts.

Replacement parts are available from or through your local Tektronix, Inc. service
center or representative.

Changes to Tektronix instruments are sometimes made to accommodate im-
proved components as they be come available and to give you the benefit of the
latest circuit improvements. Therefore, when ordering parts, it is important 10 in-
clude the following information in your order;

m  Part Number

= Instrument Type or Model Number

» Instrument Serial Number

= Instrument Modification Numbey, if applicable

if & part you order has been replaced with a different or improved part, your local
Tekironix service center or representative will contact you conceming any change
in the part number.

Change information, if any, is located at the rear of this manual.

Module Replacement

The 11A72 Two-Channel Ampiifier is serviced by module replacement so there are
three options you should consider:

= Module Exchange. In some cases you may exchange your module for a
remanufactured module. These modules cost significantly less than new
modules and meet the same factory specifications, For more information
about the module exchange program), call 1 800 TEKWIDE, extension BV
5799,

= Module Repair. You may ship your moduie to us for repair, after which we
will return it 1o you. '

= New Modules. You may purchase new repiacement modules in the same
way as other replacement pars.

T1ATZ Service Reference
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Using the
Replaceable
Parts List

The tabular information in the Replaceable Parts List is arranged for quick re-
trieval. Understanding the structure and features of the list will help you find the
all the information you need for ordering replacement parts.

item Names

In the Replaceable Parts List, an ltem Name is separated from the description by
a colon {{). Because of space limitations, an item Name may sometimes appear
as incomplete. For further ltem Name identification, U.8. Federal Cataloging
Handbook H6-1 can be used where possible.

Indentation System

This parts list is indented 1o show the relationship between items. The following
example is of the indentation sysiem used in the Description colurmn:

71 2 3 4 5 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component
(END ATTACHING PARTS)

Detall Part of Assernbly andjor Component
Attaching parts for Detaill Part

(END ATTACHING PARTS)
Parts of Detail Part '
Attaching parts for Parts of Detail Part

(END ATTACHING PARTS)

Attaching Pars always appear in the same indentation as the itern it mounts,
while the detail paris are in dented to the right. Indented itemns are part of, and
included with, the next higher indertation. Attaching parts must be purchased
separately, unless otherwise specified.

Abbreviations

Abbreviations conform to American National Standards Institute (ANSI) standard
Y1.1 ‘
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Replaceable Parts

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

M.
Code Mamufacturer Address City, State, Zip Code
01536 TEXTRON INC ROCKFORD 1L 61108
CAMCAR D3V 1818 CHRISTINA ST
SEMS PRODUCTS UNIT
27599 AMERACE {ORP 15201 BURBANK BLVD VAN NUYS CA 93411-3532
ESNA DIV SUITE C
24931 SPECIALTY CONNECTOR CO INC 2100 EARLYWOOD DR FRANILIN IN 46131
PG BOX 547
34649 INTEL CORP 3065 BOWERS AVE SANTA CLARA CA 95051
SALES OFFICE /S74-2/
75915 LITTELFUSE INC 800 E NDRTHWEST HWY DES PLAINES IL 60016-304%
SUB TRACOR INC
80009 TEKTRONIX INC 314150 SW KARL BRAUN [R BEAVERTON CR 97077-0001
PC BOX 500
83385 MICRODOT MFG TNC 3271 W BIG BEAVER RD TROY MI 48098
GREER-CENTRAL DIV
91260 CONNOR SPRING AND MFG CO 1729 JUNCTION AVE SAN JOSE CA 95112
A SLOSS AND BRITTAN INC CO
92101 SCHULZE MFG 50 INGOLD RD BURLINGAME CA 94010-2206
93907 TEXTRON INC 600 18TH AVE ROCKFORD 1L B1108-5181
CAMCAR DIV
TK13268  NORTHWEST FOURSLIDE INC 18224 SW 100TH CT - TUALATIN OR 97062
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Replaceable Parts

Fig. &
Index Tektronix Seral fAssenbly No. MiT.
No. Part No. Effective  Bscont Oty 12345 . Hame & Description Code Wi, Part Ho.
i1 366-0600-00 2 PUSH BUTTON:0.260 X (.403,ABS 80009 366-0600-0C
-Z 366-1058-C0 1 ¥NOB:GRAY,0.625 X 0.255 X 0.485 80009 366-1058-00
(ATTACHING PARTS) _
-3 214-1095-00 1 PIN,SPRING:-0_187 L X 0.094 0D,STL.CD PL 22598 52-022-054-0187
{END ATTACHING PARTS}
-4 105-0076-04 H RELEASE BAR, LCH: PLUG-IN UNIT 80008  105-0076-04
-5 214-1280-00 1 SPRING,HLCPS:G.14 OD X 1.126 L, TWiST LOOP, 81260 ORDER 8Y DESCR
MUSIC WIRE _
B 218-1054-0G H SPRING, FLAT:0.825 X 0.322,857 TK1326 ORDER BY DESCR
-7 105-0075-0C 1 BOLT,LATCH: 80008 105-0075-0C
-8 333-3518-00 1 PANEL,FRONT: 80008 333-3518-00
(ATTACHING PARTS}
-9 211-0382-00 4 SCREW, MACHINE:4-40 X 0.25,FiH,82 DEG,STL 80008 211-06292-0C
[END ATTACHING PARTS}
=10 348-0235-00 2 SHLD GSKT,ELEK:FINGER TYPE,4.734 L 92101 ORDER B8Y DESCR
-11 386-5219~00 1 SUBPANEL , FRONT: 80009 386-5218-0C
-12 476206100 i FR SECT, PLUG-IN: LOWER, ALUMINUM 80008 426-2061-00
{ATTACHING PARTS}
-13 211-0382-00 Z SCREW, MACHINE:4-40 X 0.25,FLKH,82 DEG,STL 80008 211-03%2-00
{END ATTACHING PARTS]
-14 334-35406-00 1 MARKER, IDENT :MARKED WARNING 80009 334-3540-0C
-15 131-3588-00 2 CONN ASSY,ELEC:FRONT PNL 80009 131-3589-00
{ATTACHING PARTS}
~15 211041300 8 SCREW, MACHINE : 2-56 X 0.375,FLH,82 DEG,STL 93307 ORDER BY DESCR
(END ATTACHING PARTS) )
~17 354-0654-01 z RING, CONN:BNC 80009 354-0654-01
-18 174-0205-00 2 CABLE ASSY,RF:50 OMM COAX,2.6 L 80008  174~0205-00
-18 118-2397-01 z ATTENUATOR ASSY:5 STAGE PROGRAMMABLE 80008 119-2397-01
(ATTACHING PARTS)
-20  211-0408-00 4 SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL 63907 ORDER BY DESCR
{END ATTACHING PARTS)
el 670-8336-00 1 CIRCUIT BD ASSY:FRONT PANEL 80009 670-9336-00
(SEE AZ)
{ATTACHING PARTS)
-22 211-0413-0C 2 SCREW,MACHINE:2-56 X 0.375,FLH,82 DEG,STL 92907 CORDER BY DESCR
{END ATTACHING PARTS)
~23 174-0159-00 i CA ASSY,SP,ELEC:6,26 AWG,3.0 L,RIBBON 80009  174-0158-00
-24 220-0022-00 4 NUT BLOCK:G.4 X .25 X 0.33,4-40 THRU,NI SI 80008 220-0022-00
L
(ATTACHING PAATS)
-25 211-0409-00 4 SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL 893907 ORDER BY DESCR
{END ATTACHIRG PARTS)
-26 337-1064-11 2 SHIELD, ELEC:PLUG-IN SIDE i 80008 337-1064-11
-27 214-1061-90 1 CONTACT, ELEC :GROUNDING, Cl BE /0008 214-1061-00
-28  334-3438-00 1 MARKER, IDENT:MARKED TURN OFF POWER 80008 334-3438-00
-29 426-2060-00 1 FR SECT, PLUG-IN:UPPER, ALUMINUMN 80002  426-2080-00
(ATTACHING PARTS)
-30 211-0392-00 2 SCREW, MACHINE : 4-40 X 0.25,FLH,82 BEG,STL 80008 211-0392-00
{END ATTACHING PARTS}
~31 571~0245~00 BOLCLCO BOZ20280 1 CIRCIHT BD ASSY:MAIN 80008 671-0245-00
671-0245-01 B020281 8030279 1 CIRCUIT BD ASSY:MAIN 80009 671-0245-0%1
6/1-0245-02  BO30Z8C B040455 i CIRCUIT BD ASSY:MAIN,388-8645-XX WIRED 8000¢ 671-0245-02
671-0245-03  BO40457 B04S939 1 CIRCUIT BD ASSY:MAIN,385-8645-XX WIRED 80008 671-0245-03
671-0245-04  BOSCO0C 1 CIRCUIT BD ASSY:MAIN,388-8645-XX WIRED 80008 671-0245-04
{SEE Al)
{ATTACHING PARTS)
~32 211-0400-00 4 SCR,ASSEM WSHR:4-40 X 0.312,PNH,5TL 93507 ORDER BY DESCR
(END ATTACHING PARTS)
MAIN CIRCUIT BD ASSEMBLY INCLUDES:
-33 159-0235-00 2 JFUSE,WIRE |LEAD:Q.75A, 125V FASY 80008 159-0235-00
-34 159-0253-00 2 FUSE,CARTRIDGE: 0.250A, 125V, FAST, SUBMIN 75815 251.250 T& R TL
-35  160-4845-02 BOL0LGC B030279 1 MECROCKT, DGTL:HMCS, 16384 X 8 EPROM, PRGM 80008  160-4845-02
160-4845-03  BO30280 BGA04SE i MICROCKT ,DGTL:MM0S, 16384 X 8 EPROM PRGM, 271 80008 160-4845-03
.28A,DIPZ8,VERL.S
160-4845-04 B0OADAST B0433%9 1 MICROCKT,DGTL:HCMOS, 16384 X 8 EPROM, PRGM 27 80008 160-4845-04

.128A-2,DIP28, VERZ .0
160-4845-05  BOSCOCC 1 MICROCKT, DGTL:HCMOS, 16384 X 8 LPROM, PRGM 27 80009  160-4845-05
.128A-2,01P28,VER 2.1
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Replaceable Parts

Fig. &
Index  Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective  Dscont Oty 12345 Name & Description Code  Mfr, Part No.
1-36  156-2671-00 1 LIC, MEMORY :CMOS, NVRAM; 2K X 8, 200NS, SRAM, INTE 80009 156-2671-00
JGRAL BAYTERY;,DIP24.6
-37 156-1684-01 1 MICROCKT ,DGTL:MICROCOMPUTER .8 BIT 34649 PB0O31AH
-38 156-2625-00 1 _MICROCKT,DGTL -NMDS, CUSTOM, SENESCHAL 80009  156-2625-C0
-39 119-3689-00 1 CHYPCON ASSY: B4 CONTACT,FLUSH MOUNT 80009 119-3689-00
{ATTACHING PARTS)
~40 211-0332-00 4 JSCROASSEM WSHR:4-40 X 0.5,PNH,STL CD PL,TOR 01536 ORDER BY DESCR
X T9
{END ATTACHING PARTS}
~41 165-0021-00 BO10100 8030279 1 MICROCKT ,HYBRID: PREAMPLIFIER, S0021 80009 165-0021-00
165-0021-01 B030280 1 MICROCKT  HYBRID: PREAMPLIFIER 80009 165-0021-(1
-42  214-4083-00 1 HT 8K, BLOCK - ALUMINUM 80009 214-4083-00
-43  343-1403-00 1 JRTNR,DELAY LINE:POLYCARBONATE 80009 343-1403-G0
{ATTACHING PARTS)
-44 211-0720-00 1 SCR,ASSEM WSHR:6-37 X G.50,PHH, STL, TORX,T15 (1536 829-09487
(END ATTACHING PARTS})
~45 407 -3662-00 i .BRACKET ,HEAT SK:ALLMINLM 80009 407-3562-00
[ATTACHING PARTS)
~48 211-0408-00 6 CSCR,ASSEM WSHR:4-40 X (.312,.PNH,STL 93907 ORDER BY DESCR
(END ATTACHING PARTYS)
-&7 386-5296-00 1 PANEL ,REAR: 80003 3B6-5286-00
{ATTACHING PARTS)
-48 213-(804-00 4 SCREW,TPG,TR:6~32 X 0.5.PNH,5TL 83385 ORDER BY DESCR
(END ATTACHING PARTS)
OPTION Q1
-439 103-0289-00 2 ADAPTER, CORN: SMA TO PELTOLA 24931 38JR198-1
-50 354-0700-00 2 RING, AL IGWMENT 80009  354-0700-00
=51 407-3453-02 z BRACKET , CONN: POLYCARBONATE 80008  407-3453-02
STANDARD ACCESSORIES
070-7255-00 1 MANUAL, TECH:USERS REF, 11A72 80009 (70-7255-00
Q70725700 1 MANUAL, TECH: SEVICE REF, 11A72 80009 070-7257-00

11A72 Service Reference
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SEND TO:  TEKTRONIX, INC. , 11000-SERIES OSCILLOSCOPE
e S gy | SUFPORT PROBLEM REPORT

BEAVERTON, OREGON 97077

A INSTRUMENT CONFIGURATION:

Instrument Section ROM {(Version) 1D # (Serial Number)

Option Information

COMPANY NAME: i REASON FOR REPORT

USER: 1 Hardware/Mechanical Problem
B ADDRESS: [ Software/Firmware Problem

CITY: STATE: ZIp: [ Documentation Problem

PHONE: EXTENSION: 3 Suggested Enhancement Is}

IS THE PROBLEM REPRODUCIBLE?
SUBMITTED BY: DATE: 1 Yes {3 No 3 Intermittent

SYSTEM DESCRIPTION: (Hardware, software, firmware and host related to the problem)

DESCRIPTION OF PROBLEM:

LIST ENCLOSURES: |

250-0651-00



il

ITL

v,

VL

VIL

VIIL.

Instructions For Compieting The Problem Report

Please type or print clearly. Use a separate Probiem Report (PR) for each problem.

SECTION A _
Fill in the instrument configuration table, including ail plug-in units, modules, and probes installed in the
oscilloscope. The information can be found in one of the menus under the UTILITY major menu.

Instrument; Write the instrument name {e.g., 11301, 11401, 11A32, stc.).

Section (Microprocessor Subsystem): If the instrument has more than one section write the section name.
For plug-ins, write in which mainframe slot they are located (e.g., left, center, right).

ROM (Version); Write the rom version number for each instrument and section. Instruments with more than
one section will have more than one version number.

1D# (Serial Number): Write the serial number for each instrument. At the factory the ID number is pro-
grammed to be the instrument’s serial number. If this value has been changed, please write the serial number
physically attached to the instrument (mainframes: front panel, plug-in units: top raii}.

SECTION B
Use the complete company mailing address. Include the name and phone number of the person reporting the
error. Also, be sure to fill in the name of the person submitting the PR.

SECTION C
Check the reason for the report and whether the problem is reproducible. We cannot fix a problem when we
cannot reproduce the problem condition.

SECTION D
Give a complete description of the system configuration on which the problem occurred. Include related
peripherals, interfaces, options, special switch and/or strap settings and operating system.

SECTIONE

Describe the problem compiletely. Include any information which might help in evaluating the error with the
PR. If you have determined a procedure to avoid the error condition, please include this procedure. If this
problem prevents you from accomplishing any useful work with the product, pleasc state this fact. Be sure to
include with the PR any information {programs, listings, hard copies, etc.) which will help us duplicate your
problem,

SECTION F
This section is for use by Tektronix Lab Instruments Marketing Support personnel. DO NOT WRITE IN
THIS SPACE.

Mail all copies of the Problem Report to:

TEKTRONIX, INC,

LAB INSTRUMENTS MARKETING SUPPORT
P.O. BOX 500, DEL STA 39-327

BEAVERTON, OREGON %7077

INTERNAL USE ONLY
(DO NOT WRITE BELOW THIS LINE}

PR LOG



