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General Information

This manual is designed for use by qualified service personnel. It contains
information necessary to check, maintain and troubleshoot the 11A34 Four-
Channel Amplifier.

Troubleshooting is primarily based upon intemal 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
amplifier.

The 11A34 is a four-channel, wide-bandwidth, amplifier that plugs into any of the
11000-Series Oscilloscope mainframes that use amplifiers. Commands from the
mainframe control all the functions of the amplifier. The front panel of the amplifier
has a button and a LED indicator for each input channel. Other controls and
status indicators are located on the mainframe.

The impedance of each channel is set independently to either 1 MQ or 50 Q.
Bandwidth can be limited to 20 MHz or 100 MHz. Each channel provides a
display and a trigger output to the mainframe. Each output is comprised of a

. combination of the input signals that the mainframe specifies. The amplifier also
‘provides an auxiliary output from each channel to the mainframe.

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

11A34 Service Reference
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Safety Summary

This general safety information is directed to operators and service personnel.
Specific wamings 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 result
in damage to 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
accessible as one reads the marking, or a hazard to property; including the
equipment 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
DANGER Protective ATTENTION
High Voltage ground (earth) Refer to

terminal manual

Power Source

This amplifier is intended to operate in a mainframe 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 mainframe power cord, is essential for safe
systemn operation.

Grounding the Product

This amplifier is grounded through the grounding conductor of the mainframe
power cord. To avoid electric shock, plug the mainframe power cord into a
properly wired receptacle before connecting the mainframe to the input or output
terminals of the amplifier. A protective-ground connection, by way of the
grounding conductor in the mainframe power cord, is essential for safe operation.

1-2
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Danger Arising from Loss of Ground

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 explosion, 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
person capable of rendering first aid and resuscitation is present.

Use Care When Servicing with Power On

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

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

Plug-in to Mainframe The system bandwidth depends on the mainframe. Details about bandwidth are
Compatibility included in Part 4, Specification, of the 17A34 User’s Reference Supplement, and
in the Tektronix Corporate Catalog. Refer to the Tektronix Corporate Catalog for
complete compatibility information.
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Installing and

Removing the Plug-in

Top Groove

S

he

Release Latch

Install the amplifier in any 11000-Series Oscilloscope mainframe as follows:

1. Set the mainframe ON/STANDBY switch to STANDBY to prevent damage to
the mainframe.

If the green indicator light remains ON when the STANDBY position
is selected, then the switch has been left internally disabled after the
servicing of the power supply. To enable the ON/STANDBY switch,
refer to the Maintenance section of the mainframe Service Manual.

2. Align the grooves in the top and bottom of the amplifier with the guides in the
mainframe plug-in compartment.

3. Insert the amplifier into the mainframe until its front panel is flush with the front
panel of the mainframe.

Remove the amplifier from an 11000—Series Oscilloscope mainframe as follows:

1. Set the mainframe ON/STANDBY switch to STANDBY to prevent damage to
the mainframe.

2. Pull the release latch (see Fig. 1-1) to disengage the amplifier from the
mainframe.

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

11000-Series
Oscilloscope
Mainframe

Bottom Guide

Figure 1-1 — Installing the 11A34 Amplifier in a Mainframe
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Instrument Options The customer can order Option 23, which includes four P6134 probes.

Packaging for If possible, save and reuse the original carton and packaging to package the
Shipment instrument when shipping it by commercial transportation. Package and ship
amplifiers and mainframes separately.

Attach a tag to the ampilifier if it is shipped to a Tektronix service center for service
or repair. Include the following information on the tag:

m  Name and address of the amplifier owner

m Name of a person at your firm who can be contacted about the amplifier
m  Complete amplifier type and serial number

m A description of the service required

Package the amplifier as follows, if the original package is not available or is not
reusable: :

1. Obtain a corrugated 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. Tightly pack dunnage or urethane foam between the carton and the amplifier
to cushion the amplifier on all sides. Allow three inches of packing on each
side.

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

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

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

= Operate the amplifier in a mainframe where the ambient air temperature is
between 0° and +50°C.

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

m  After storing the amplifier at temperatures outside the operating limits, allow
the amplifier to reach the safe operating temperature before installing it in the
mainframe, and applying power to the mainframe.

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

This section contains procedures to examine measurement limits, check electrical
specifications, and to manually set all internal adjustments. This procedure
provides a logical sequence of check and adjustment steps, and is intended to
return the amplifier to specified operation following repair, or as a part of a routine
maintenance program. To functionally test the oscilloscope, perform the parts
which have a “yes” indication in the Functional Test column of Table 2-1,
Measurement Limits, Specifications, Adjustments and Functional Test.

Refer to the 11A34 User’s Reference Supplement for more information about
advertised specifications and amplifier operation. At the beginning of each part
the specifications or measurement limits are given. Then, the setup for each
procedure in that part provides information concerning test equipment setup or
interconnection. Refer to Table 2-2, Test Equipment for more information
concerning test equipment used'in these setups.

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

Part and Description Measurement Specifications Adjustments Functional
- Limits (Examine) (Check) (Adjust) Test
Part 1 Initial Setup none none none yes
Part 2 Enhanced none none successful yes
Accuracy execution
Part 3a High Frequency
Response: Standard
Procedure
Mainframe High none none none no
Frequency Response
Amplifier Step Response difference between none HF1, HF2, HF3, and no
two waveform aber- HF4 so that the
rations <4.5% CH1, CH2, CH3,
peak and 7% p-p and CH4 aberra-

tions respectively,
are within 4.5%
peak and 7% p-p

Amplifier Bandwidth: none refer to Table 2-3 none no
Performance Verification for the bandwidth

Procedure specifications

Amplifier Bandwidth: none peak-peak mea- none yes
Functional Test Procedure surement =>848 mV
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Table 2-1 — Measurement Limits, Specifications, Adjustments, and Functional Test (cont)

Part and Description Measurement Specifications Adjustments Functional
Limits (Examine) (Check) (Adjust) Test
Part 3b High Frequency
Response: Alternate
Procedure
Mainframe High none none none no
Frequency Response
Amplifier Step Response difference between none HF1, HF2, HF3, and no
two waveform aber- HF4 so that the
rations <4.5% CH1, CH2, CH3,
peak and 7% p-p and CH4 aberra-
tions respectively,
are within 4.5%
peak and 7% p-p
Amplifier Bandwidth: none refer to Table 2-4 none no
Performance Verification for the bandwidth
Procedure specifications
Amplifier Bandwidth: none peak-peak mea- none yes
Functional Test Procedure surement >848 mV
Part 4 Overload none input impedance none yes
goesto 1 MQ
Part 5 Input Resistance none 1 MQ £ 5kQ none yes
5001+05Q
Part 6 Vertical Accuracy yes
DC Balance none from5mVto 10V, none
trace within 0.2
divs of center.
from 1 mVto2myV,
trace within &1 div
of center
Gain none peak-peak mea- none
surementis 5V
490 mV for the
11300-Series and
5V + 57 mV for the
11400-Series
DC Offset none top of waveform none
vertically centered
within 20.5 divi-
sions
2-2 Checks and Adjustments



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

Part and Description Measurement Specifications Adjustments Functional
Limits (Examine) (Check) (Adjust) Test

Part 7 Bandwidth Limit none at 100 MHz limit: none yes
2.45ns < rise time
< 4.55ns

at 20 MHz limit:
12.3 ns < rise time
< 22.7ns

Part 8 AC Coupling none bottom of square none yes
wave near center
graticule line and
waveform centered

on screen
Part 9 DC Balance none refer to Table 2-5 none no
Part 10a AV DC Accuracy: none within :0.63% none no
11400-Series Mainframe
Procedure
Part 10b AV DC Accuracy: none within £1.2% none no
11300-Series Mainframe .
Procedure
Part 11 DC Offset Accuracy none refer to Table 2-6 none no
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Table 2-2, Test Equipment, lists recommended test equipment for use in this
manual. The Functional Test column of Table 2-2 indicates, with a check mark
(~), the test equipment that is recommended if you are only 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 information, and related connectors and adapters may be altered if you use
different equipment.

Table 2-2 — Test Equipment

Description Minimum Examples of Recommended Functional
Specification Test Equipment Test
11000-Series Tektronix mainframe that TEKTRONIX Vv

Oscilloscope mainframe
that accommodates
amplifiers

accommodates amplifiers 11301 Programmable Oscilloscope
11302 Programmable Oscilloscope
11301A Counter Timer Oscilloscope
11302A Counter Timer Oscilloscope
11401 Digitizing Oscilloscope
11402 Digitizing Oscilloscope
11403 Digitizing Oscilloscope

Power Module

Tektronix four-compart- TEKTRONIX TM 504 Power Module
ment power module

Leveled Sine Wave 250 MHz to 1000 MHz, TEKTRONIX SG 504 Leveled Sine Vv
Generators Leveled variable Wave Generator with a TM 500-Series
amplitude, 50 kHz or Power Module
6 MHz reference
260 kHz to 250 MHz, TEKTRONIX SG 503 Leveled Sine
Leveled variable Wave Generator with a TM 500-Series
amplitude, 50 kHz or Power Module
6 MHz reference
Power Supply Continuously variable from TEKTRONIX PS 503A Dual Power v
0-40 V; current limit, Supply with a TM 500-Series Power
adjustable from 0-400 mA; Module
20V at 400 mA with
overcurrent protection
DC Voltage Calibrator Output, 0-4 V Data Precision 8200
(optional)
Pulser Amplitude: 250 mV TEKTRONIX 067-0681-01 Tunnel diode
Rise rime: <125 ps Calibration Fixture
Aberrations: <1%
Digital Multimeter Accuracy <0.01% Fluke 8842A Digital Multimeter 4
(w/test leads)
Signal Standardizer Tektronix Calibration TEKTRONIX 067-0587-02 Signal
Fixture with interface Standardizer

connector modified for
11000-Series use
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Table 2-2 — Test Equipment (cont)

Description Minimum Examples of Recommended Functional
Specification Test Equipment Test
Calibration Generator Period, 0.1 ms TEKTRONIX PG 506 Calibration v

Amplitude, -60 V Generator with a TM 500-Series

Square wave output,
0.25% accuracy, 1-2-5
ampl selection from
200 pV p-p to 100 p-p,
~1 ms period, fast rise
<1ns

Power Module

Coaxial Cable, 36-inch 50 Q, 36-inch male BNC  Tektronix Part 012-0482-00
(2 required) connectors
Coaxial Cable, 42-inch 50 Q, 42-inch male BNC  Tektronix Part 012-0057-01
(2 required) connectors
Adapter, BNC to Alligator BNC Female to Clip leads Tektronix Part 013-0076-00
Clips
Term Conn Link Shorting strap Tektronix Part 131-0993-00
Attenuator, 10X Impedance: 50 Q, one Tektronix Part 011-0059-02
male and one female BNC
connector
Adapter, BNC-to-Banana  BNC Female-to-Dual Tektronix Part 103-0090-00
(2 required) Banana Connector
Adapter, T BNC, T: Two female and Tektronix Part 103-0030-00
one male BNC connector
50 Q Termination Impedance: 50 Q; Tektronix Part 011-0049-01
Accuracy, within 2%;
connectors, BNC
Resistor 430 Q, 10% tolerance; Tektronix Part 303-0431-00
power rating, 1 W
Alignment Tool Insulated slot Tektronix Part 003-0675-01
(insulated slot)
Magnetic Screwdriver Holder for Torx tips Tektronix Part 003-0293-00

Torx Screwdriver Tips #6 tip Tektronix Part 003-1415-00
#7 tip Tektronix Part 003-1293-00

#8 tip Tektronix Part 003-0964-00

#10 tip Tektronix Part 003-0814-00

#10 tip narrow shank Tektronix Part 003-0815-00

. #15tip Tektronix Part 003-0966-00

Integrated Circuit
Extracting Tools

IC insertion-extraction
pliers, 28-pin type

General Tool P/N U505BG or

equivalent
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Table 2-2 — Test Equipment (cont)

Description Minimum Examples of Recommended Functional
Specification Test Equipment Test

Needle-nose pliers

Tweezers
Static Control Mat Tektronix Part 006-3414-00
Wrist Strap Tektronix Part 006-3415-00

Using These The first-time user should familiarize themselves with the proceeding information
Procedures 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 (for example, MEASURE) on the mainframe and amplifier.

= Bold letters identify menu labels, display messages, and commands typed in
from a terminal or controller.

m |nitial Capital letters identify connectors, controls, and indicators (for
example, Position) on associated test equipment. Initial Capital letters also
identify adjustments inside the amplifier (for example Vert Pos).

= In some steps, the first word is italicized to identify a step that contains a
performance 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. If Adjust appears in the title, the step involves an electrical
adjustment. If Examine is the first word in the title, the step involves
measurement limits that are used as calibration guides; these limits are not to
be interpréted as electrical specifications.

A heading system is used to readily identify the steps that contain performance
verification and/or adjustment instructions. For example, if Check is the first word
in the title of a step, an electrical specification is checked. If Adjust appears in
the title, the step involves an electrical adjustment. If Examine is the first word in
the title, the step concems measurement limits that indicate whether the
instrument is operating properly; these limits are not to be interpreted as electrical
specifications.
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Initialized Setting

At the beginning of most steps, you are instructed to Initialize the instrument as
part of the setup. The Initialize feature, available through the UTILITY menu,
presets all mainframe controls and functions to known values. Initializing the
instrument at the beginning of a step eliminates the possibility of settings from
previous steps causing erroneous or confusing results. For more information on
initialization, refer to the mainframe User Reference manual.

Menu Selections and Measurement Techniques

Details on measurement techniques and instructions for making menu selections
are generally not included in this procedure. Comprehensive descriptions of
menus and instrument features are located in the mainframe User Reference
manual.
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Part 1 Perform the Checks and Adjustment procedure within the ambient temperature
Initial Setup range of +18° and +28°C, to ensure proper mainframe and amplifier operation.

o AU'fIBI;I 3 To avoid damage to any of the equipment, set the mainframe
: ON/STANDBY switch to STANDBY before installing or removing
amplifiers. ‘

Turning the mainframe power off during probe calibration,
self-calibration, Extended Diagnostics, or other intense system
activity may result in some internal data being corrupted. If
corruption occurs, refer to Restoring Calibration Data in Section 3.

[] step 1: Power on the following test equipment, so that it is warmed up with
the mainframe and ampilifier to be tested.

Power supply

Calibration generator

Leveled sine wave generators
Digital multimeter

[] step2: With the ON/STANDBY switch set to STANDBY, connect the
mainframe to a suitable power source.

[] step 3: Install a signal standardizer in the Center plug-in compartment and
the 11A34 Amplifier in the Left plug-in compartment. If you are performing a
functional test, it is not necessary to install the signal standardizer.

[] step 4: Set the front panel ON/STANDBY switch to ON.

[] step5: Allow the equipment to warm up for 20 minutes before continuing.
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Part 2 When displayed, the Enhanced Accuracy symbol (EA) indicates that the
Enhanced Accuracy instrument is at its highest Accuracy state. The mainframe saves the time of
calibration and ambient temperature for use in maintaining the Enhanced

Accuracy state.

For more information about the Enhanced Accuracy state, see Enhanced
Measurement Accuracy Indicator in the mainframe User Reference manual.

While Enhanced Accuracy is in effect, to verify the DC measurement accuracy of
the amplifier and mainframe system, apply and monitor test voltages, and
compare these test voltages with the measurements made on the screen.

Specification
When invoked, the self-calibration activity executes successfully.

Setup to Check Enhanced Accuracy

Mainframe =®

11A34 | Signal
CH1 Stand-
CH2 ardizer
CH3
cH4 (OXOXO)]

Setup to Check Enhanced Accuracy

Procedure to Check Enhanced Accuracy
[] Step 1: Initialize the mainframe’s settings.

Leftplug-in ...... ... no setting changes
Mainframe ..........c..o i no setting changes
Signal standardizer ................ .. ... ... not used in this part

[] step2: Twenty minutes after power-on, the mainframe must recalibrate
itself to achieve the Enhanced Accuracy state. Press the ENHANCED

ACCURACY button. A prompt then appears on the display. Press the
ENHANCED ACCURACY button again. Enhanced Accuracy is achieved after

a couple of minutes.

"C " U'T'IS I;I f ‘ Turning the mainframe’s power off during Enhanced Accuracy testing
: may result in losing some of the non-volatile RAM data. This could
cause diagnostic errors at the next power-up, and cause the
mainframe to operate unpredictably. If this event occurs, refer to
Restoring Calibration Data in your mainframe’s Service Reference
manual.

11A34 Service Reference



Part 2 Enhanced Accuracy

[] step 3: Check that the message, Enhanced Accuracy in Progress
(indicating that the mainframe is attempting to achieve Enhanced Accuracy)
appears.

[] step4: Check that the message, Enhanced Accuracy completed and
passed or Self calibration completed successfully (indicating that the
Enhanced Accuracy state has been achieved) appears. (The EA indicator
appears on the display when Enhanced Accuracy is completed.)

2-10 Checks and Adjustments



Part 3a The ampilifier high frequency peaking is adjusted so that the bandwidth is
High Frequency adequate and the aberrations are not excessive. The Standard Procedure uses an
Response: 11400-Series mainframe to ensure that the amplifier performs properly.in any
Standard Procedure mainframe. If an 11400-Series mainframe is not available, then use the Alternate
Procedure at the end of this part.

First, the signal standardizer provides a reference waveform to characterize the
mainframe high frequency response. Mainframe aberrations are displayed at 2%
per division. Amplitude is measured at specification frequencies.

Then, the step response waveform is compared with the characterizations of the
waveform in the Procedure to Examine Mainframe High Frequency Response to
determine the amplifier’s contribution to the aberrations.

Finally, the displayed amplitude is checked at the specification frequencies to
determine the amplifier’s contribution to the bandwidth. '

Measurement Limits

The difference between the two waveform aberrations should not exceed 4.5%
peak (2.25 divisions) and 7% (3.5 divisions) peak-to-peak. (One major graticule
division = 2%.)

Specification (Performance Verification)
Refer to Table 2-3 for the bandwidth specifications.

Specification (Functional Test)
A peak-peak measurement =848 mV.

Setup to Examine Mainframe High Frequency Response

Mainframe °=®
11A34 | Signal Leveled
CH1 Stand- Sine Wave
CH2 ardizer Generator
cH3 @
CH 4 outpur

4
Coaxial Cable

Setup to Examine Mainframe High Frequency Response
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Part 3a High Frequency Response:
Standard Procedure

Procedure to Examine Mainframe High Frequency Response

[] step 1: First Initialize the mainframe’s settings, then perform the following
settings in the order listed:

Mainframe
UTILITY majormenu .............. Instrument Options or Modes
Waveform Scaling (Forced)
DefWIm ... ... C (center)
TRIGGERmajormenu ................covuvinn.. Source Desc
Main Trigger Source Description pop-upmenu ........ C (center)
Leftplug-in ......... ... . il not used in this procedure
Signal standardizer
Test .. Vert or Horiz+ Step Resp
RepRate ...t 100 kHz
Position ..... ... . i 12 o’clock
Amplitude ... .. e 9 o’clock
Mainframe
MainSize ..........ciiiiiiii i 2 ns/div
TrigLevel ... ... e 40%
MainPos...................... position positive pulse transition

one division from left edge of graticule
Acquire Desc pop-up menu

Average N ... ... ... e On
Set AV N ... . e 8
Signal standardizer
Amplitude ............ ... ..ol 5-division vertical step
Mainframe
VertPos:Wfm ................... position top of step on center
horizontal graticule line
VertMag: Wfm ............. .. ... i 100 mV
Leveled sine wave generator
Frequency . ...... .o e e Ref

[] step2: Record the displayed waveform on graph paper or make a hardcopy
of the display. This waveform is used in the Procedure to Examine/Adjust
Amplifier Step Response for comparison against the amplifier step response.

Step 3: Set Average N to Off. Set Main Size to 10 us/div.

Step 4: Set the signal standardizer Test switch to Vert or Horiz Freq Resp.

Ood

Step 5: Set the leveled sine wave generator output amplitude so that the
signal standardizer CW Leveled light is on. Ensure that the light remains on
throughout the following steps. The reference frequency must be between
50 kHz and 6 MHz.

[] step6: Set the signal standardizer Position and Amplitude for a 6-division
display amplitude, centered on the screen.
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Part 3a High Frequency Response:
Standard Procedure

[[] step 7: Set the leveled sine wave generator frequency to each Test
Frequency in column (1) of Table 2-3, and record the Displayed Amplitude in
column (2) on a copy of Table 2-3. This data is used in the Procedure to
Check Amplifier Bandwidth for calculating the ampilifier bandwidth.

This procedure may require more than one leveled sine wave generator to
test all the Test Frequencies listed. When changing to another leveled sine
wave generator, repeat Steps 5 and 6.

Step 8: Set the mainframe ON/STANDBY switch to STANDBY.

OO

Step 9: Remove the signal standardizer from the Center plug-in
compartment. Remove the amplifier from the Left plug-in compartment and
install it in the Center plug-in compartment.

Setup to Examine/Adjust Amplifier Step Response
(A1R1027, A1R1029, A1R1041, A1R1043)

Mainframe

Calibration
Generator

Pulser / u

Coaxial Cable

Setup to Examine/Adjust Amplifier Step Response

Procedure to Examine/Adjust Amplifier Step Response
(A1R1027, A1R1029, A1R1041, A1R1043)

[] step 1: Perform the following settings in the order listed:
= Remove the left side cover from the amplifier.
m Insert the amplifier into the mainframe Center plug-in compartment.
m  Connect the pulser to the CH 1 input connector.

a Connect a 50 Q coaxial cable from the calibration generator High Ampl
Output connector to the pulser.

Calibration generator

Functionswitch ........ ... ... i, High Ampl

Period ... . e 0.1 ms

Pulse Amplitude ......... .. .. Max
Pulser

TD Triggered Level .......... ... .. ... .. ... ... ... fully clockwise
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Part 3a High Frequency Response:

Standard Procedure
Mainframe
ON/STANDBY switch . ...t ON
Wait for calibration cycle to complete
UTILITY Majormenu . ......coiiiininiiiiieeiianann Initialize
UTILITY majormenu ............. Instrument Options or Modes

Waveform Scaling (Forced)
Center plug-in

CH1Displayon/off .......... ... on

Mainframe
VertSIZe ... e 50 mV/div
IMpedance ............oiiiiiiiiiiiiiiiii i 50 Q
MainSize ........ ... 1 us/div
MainPos................... position positive-going edge to first
graticule line from left edge of graticule

Pulser

TD Triggered Level ............... rotate control counterclockwise
until the step disappears, then rotate
clockwise just enough to obtain a step

Mainframe
MainSize ..........ciiiiii e 2 ns/div
MainPos....... position positive-going edge between the first and
second graticule lines from the left edge of the graticule
VertOffset .............. position top of step 2.5 divisions above

the center horizontal graticule line
Acquire Desc pop-up menu

Average N . ... ... ... On
Set AV N ... e 8
Numeric Entry & Knob Res pop-upmenu.................. Fine
VertSize ..................... 5-division step amplitude display
VertOffset .................... position right side of trace to the
center horizontal graticule line

VertSize ...... set readout for 10% of present readout (~4 mV/div)
VertOffset .................... position right side of trace to the

center horizontal graticule line

[] step2: Examine the displayed waveform with the waveform recorded in the
previous Procedure to Examine Mainframe Step Response and examine the
amplifier's contribution for aberrations within 4.5% peak (2.25 divisions) and
7% peak-to-peak (3.5 divisions). (You can use AVert cursors or Horizontal
Bars to measure this amplitude.)

DO NOT attempt to optimize the aberrations if they are within the
stated limits. Proceed to Step 4.

[] step3: Adjust HF1, R1027 on the A1 Main board, so that the CH 1
aberrations are within 4.5% peak (2.25 divisions) and 7% peak-to-peak (3.5
divisions). Refer to Figure 2-1 for adjustment locations.

[] step4: Remove the displayed waveform.
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Part 3a High Frequency Response:
Standard Procedure

O

O

Step 5: Move the pulser to the CH 2 input connector. Then, repeat Step 1
beginning at the Center plug-in settings and proceeding through Steps 2, 3,
and 4 in this procedure (the adjustment is performed using the HF2
adjustment, R1029).

Step 6: Move the pulser to the CH 3 input connector. Then, repeat Step 1
beginning at the Center plug-in settings and proceeding through Steps 2, 3,
and 4 in this procedure (the adjustment is performed using the HF3
adjustment, R1041).

Step 7: Move the pulser to the CH 4 input connector. Then, repeat Step 1
beginning at the Center plug-in settings and proceeding through Steps 2, 3,
and 4 in this procedure (the adjustment is performed using the HF4
adjustment, R1043).

R1027 R1029
HF1 HF2

R1041 R1045
HF3 HF4

Figure 2-1 — A1 Main Board Adjustment Locations

11A34 Service Reference
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Part 3a High Frequency Response:

Standard Procedure

Setup to Check Amplifier Bandwidth: Performance Verification Procedure

Mainframe

Leveled
Sine Wave
Generator

En g 2 10X Attenuators Coaxial Cable
o o (not connected yet)

Setup to Check Amplifier Bandwidth: Performance Verification Procedure

Procedure to Check Amplifier Bandwidth: Performance Verification Procedure

[] step 1: First Initialize the mainframe’s settings, then perform the following
settings in the order listed:

Center plug-in

CH1 Displayon/off ....... ... ... i, on
Mainframe

MainSize ........ ..ot e 10 us/div

Impedance ............ ... i i 50 O
Leveled sine wave generator

Amplitude ......... . S 4V p-p

Frequency ..........oiiiiiiii i i Ref

If the leveled sine wave generator has a remote leveling head, then you must
connect it to the amplifier input connector without additional coaxial cables.

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

Perform this procedure for each Vertical Size listed in column (3) of Table 2-3; then
repeat for CH 2.

This procedure may require the use of more than one leveled sine wave generator
to test all the frequencies listed in Table 2-3.

Iif the leveled sine wave generator is not equipped with interal attenuators, then
use the 10X attenuators at the amplifier input when setting amplitude.

To measure the amplitude, either count the divisions, or use the AV cursors.

[ step2: Set the leveled sine wave generator amplitude as shown in the
Reference Amplitude column (4).

[] step3: Set the leveled sine wave generator frequency as shown in the
Frequency column (1).

2-16
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Part 3a High Frequency Response:
Standard Procedure

[[] step4: Record the Displayed Amplitude in column (5).

[] step5: Check that the amplifier amplitude, computed by dividing column (5)
by column (2), is at least the value shown in column (6).

[] step 6: Setthe leveled sine wave generator to the reference frequency.

If there are any failures, then the step response must be readjusted for the
appropriate deflection factors, so that the Measurement Limits for step response
aberrations and the Specifications for bandwidth are both met.

11A34 Service Reference
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Part 3a High Frequency Response

Standard Procedure
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Part 3a High Frequency Response:
Standard Procedure

Setup to Check Amplifier Bandwidth: Functional Test Procedure

Mainframe

Leveled
Sine Wave
Generator

\ J

42-inch
Coaxial Cable

Setup to Check Amplifier Bandwidth: Functional Test Procedure

Procedure to Check Amplifier Bandwidth: Functional Test Procedure

O

oo O

O

Step 1: First Initialize the mainframe’s settings, then perform the following
settings in the order listed: :

Amplifier
CH1Displayonfoff ........ ... .. .ot on
Leveled sine wave generator
FreQuUenCy ......... .ottt Ref (6 MH2)
Mainframe
Impedance ............. P 50 O
VertSize ... 200 mV/div
MainSize .......... .. .. 100 ns/div

Step 2: Select the Peak-Peak measurement to measure the peak-to-peak
amplitude of the waveform.

Step 3: Set the leveled sine wave generator for 1.2 V peak-to-peak.

Step 4: Set the leveled sine wave generator Frequency control to the
maximum bandwidth frequency specified for the mainframe-amplifier
combination. This limit is displayed as BW Limit (WAVEFORM button).

Step 5: Set the Main Size to display several cycles of the waveform.
Step 6: Check that the measurement is at least 848 mV (70.7% of Step 3).
Step 7: Set the CH 1 display on/off button to off.

Step 8: Move the coaxial cable to the CH 2 input and set its display on/off
to on.

Step 9: Perform the Steps 1 to 8 for the remaining channels.

. 11A34 Service Reference
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Part 3b

High Frequency
Response:
Alternate Procedure

The amplifier high frequency peaking is adjusted so that the bandwidth is
adequate and the aberrations are not excessive. This Alternative Procedure is
used when the available mainframe is an 11300-Series. Performance is assured
only for the particular amplifier and mainframe combination examined and

adjusted during this procedure.

First, the mainframe performance is characterized at the specification frequencies

using the signal standardizer.

Then, the amplifier and mainframe aberrations are displayed at 20% per division.

Finally, the displayed amplitude is checked at the specification frequencies to
determine the amplifier's contribution to the bandwidth.

Measurement Limits

The waveform aberrations should not exceed 4.5% peak (0.225 division) and 7%
(0.35 division) peak-to-peak. One major graticule division = 20%.

Specification (Performance Verification)
Refer to Table 2-4 for the bandwidth specifications.

Specification (Functional Test)

A peak-peak measurement >848 mV.

Setup to Examine Mainframe High Frequency Response

Mainframe =®
11A34 | Signal Leveled
CH1 Stand- Sine Wave
cH2 @ ardizer Generator
cH3
cHe ©) oupt

J
Coaxial Cable

Setup to Examine Mainframe High Frequency Response
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Part 3b High Frequency Response:
Alternate Procedure

Procedure to Examine Mainframe High Frequency Response

[] step 1: First Initialize the mainframe’s settings, then perform the following
settings in the order listed:

Mainframe

Waveform . ... ... e C (center)

THQQEr SOUICE . . ..o ot C (center)

HORIZONTALSIZE . ... ... 10 us/div
Leftplug-in ........... ... . il not used in this procedure
Signal standardizer

Test .o e Vert or Horiz Freq Resp
Leveled sine wave generator

FreQUeNCY . ... ..ot ittt Ref

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

[] Step2: Setthe leveled sine wave generator output amplitude so that the
signal standardizer CW Leveled light is on. Ensure that the light remains on
throughout the following steps.

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

[] step 4: Setthe leveled sine wave generator frequency to each Test
Frequency in column (1) of Table 2-4, and record the displayed amplitude in
the Displayed Amplitude column (2) on a copy of Table 2-4. This data is used
in the Procedure to Check Amplifier Bandwidth for calculating the amplifier
bandwidth.

This procedure may require more than one leveled sine wave generator to
test all the Test Frequencies listed. When changing to another leveled sine
wave generator, repeat Steps 2 and 3.

Step 5: Set the mainframe ON/STANDBY switch to STANDBY.

OO

Step 6: Remove the signal standardizer from the Center plug-in
compartment. Remove the amplifier from the Left plug-in compartment, and
install it in the Center plug-in compartment.

11A34 Service Reference
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Part 3b High Frequency Response:
Alternate Procedure

Setup to Examine/Adjust Amplifier Step Response
(A1R1027, A1R1029, A1R1041, A1R1043)

Mainframe =® =
11A34 Calibration
CH1 Generator
CH2
cHa ® igh
Ampl
CH4 ) w:m

Pulser /

Coaxial Cable

Setup to Examine/Adjust Amplifier Step Response

Procedure to Examine/Adjust Amplifier Step Response
(A1R1027, A1R1029, A1R1041, A1R1043)

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

Remove the left side cover from the amplifier.
Insert the amplifier into the mainframe Center plug-in compartment.
Connect the pulser to the CH 1 input connector.

Connect a 50 Q coaxial cable from the calibration generator High Ampl
Output connector to the pulser.

Calibration generator

Functionswitch ......... ... .. . . o i High Ampl

Period ... 0.1ms

Pulse Amplitude ........ ... .. i Max
Pulser

TDTriggered Level ........... .. ... cciiiiiin... fully clockwise
Mainframe

ON/STANDBY switch . ....... .. ... i, ON

Wait for calibration cycle to complete

UTILITY Majormenu ...t Init
Center plug-in

CH 1 Displayonfoff .. ... ... .. on
Mainframe

VERTICALSIZE . ... .. i 50 mv/div

IMmpedance ......... ...t 50 O

HORIZONTALSIZE ... ... i i 1 ps/div

HORIZONTALPOS ........... position positive-going edge to first

graticule line from left edge of graticule

2-22
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Part 3b High Frequency Response:
Alternate Procedure

Pulser

TD Triggered Level ............... rotate control counterclockwise
until the step disappears, then rotate
clockwise just enough to obtain a step

Mainframe
HORIZONTAL SIZE . ... ... i 5 ns/div
HORIZONTALPOS ......... position positive-going edge between
the first and second graticule lines
from the left edge of the graticule
VERTICAL OFFSET ........ position top of step 2.5 divisions above
the center horizontal graticule line
VERTICALSIZE:FINE ........... 5-division step amplitude display

[] step2: Examine that the displayed waveform aberrations are less than
4.5% peak (0.225 division) and 7% peak-to-peak (0.35 division). (You can
use AVert cursors to measure this amplitude.)

DO NOT attempt to optimize the aberrations if they are within the
stated limits. Proceed to Step 4.

[] step3: Adjust HF1, R1027 on the A1 Main board, so that the aberrations are
within 4.5% peak (0.225 division) and 7% peak-to-peak (0.35 division). Refer
to Figure 2-1 for adjustment locations.

[] step 4: Remove the displayed waveform.

[] Step5: Move the pulser to the CH 2 input connector. Then, repeat Step 1
beginning at the Center plug-in settings and proceeding through Steps 2, 3,
and 4 in this procedure (the adjustment is performed using the HF2
adjustment, R1029).

[[] step 6: Move the pulser to the CH 3 input connector. Then, repeat Step 1
beginning at the Center plug-in settings and proceeding through Steps 2, 3,
and 4 in this procedure (the adjustment is performed using the HF3
adjustment, R1041).

[[] step7: Move the pulser to the CH 4 input connector. Then, repeat Step 1
beginning at the Center plug-in settings and proceeding through Steps 2, 3,
and 4 in this procedure (the adjustment is performed using the HF4
adjustment, R1043).
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Part 3b High Frequency Response:
Alternate Procedure

Setup to Check Amplifier Bandwidth: Performance Verification Procedure

Mainframe

Leveled
Sine Wave
Generator

=9 fEn 2 10X Attenuators Coaxial Cable
O o (not connected yet)

Setup to Check Amplifier Bandwidth: Performance Verification Procedure

Procedure to Check Amplifier Bandwidth: Performance Verification Procedure

[] step 1: First Initialize the mainframe’s settings, then perform the following
settings the order listed:

Center plug-in

CH1Displayon/off ...t on
Mainframe

HORIZONTALSIZE ....... .o i 10 ps/div
Leveled sine wave generator

Amplitude ............... P 4Vp-p

[ (=Y (0T VoY Ref

If the leveled sine wave generator has a remote leveling head, then you must
connect it to the amplifier input connector without additional coaxial cables.

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

Perform this procedure for each Vertical Size listed in column (3) of Table 2-4; then
repeat for CH 2.

This procedure may require the use of more than one leveled sine wave generator
to test all the frequencies listed in Table 2-4.

If the leveled sine wave generator is not equipped with internal attenuators, then
use the 10X Attenuators at the amplifier input when setting amplitude.

To measure the amplitude, either count the divisions or use the AV cursors.

[] step2: Set the leveled sine wave generator amplitude as shown in the
Reference Amplitude column (4).

[] step 3: Setthe leveled sine wave generator frequency as shown in the
Frequency column (1).

[] step 4: Record the Displayed Amplitude in column (5).
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Part 3b High Frequency Response:
Alternate Procedure

[] step5: Check that the amplifier amplitude, computed by dividing column (5)
by column (2), is at least the value shown in column (6).

[] step 6: Setthe leveled sine wave generator to the reference frequency.

If there are any failures, the step response must be readjusted for the appropriate
deflection factors, so that the Measurement Limits for step response aberrations
and the Specifications for bandwidth are both met.
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Part 3b High Frequency Response

Alternate Procedure

0620|0620« | 0820 | 062°0<C - 9 APrAW | - 05t
£08' 0~ | €080 | £08°0< | €080 - 9 MPrAW 2 - 002
1280~ |12 0 | 1280 | 1280 - ) 9 AP7AW G T 052
8180|8180 | sLg0< | 8180 ) 9 AP7AW 0L - 062
SI8'0< |80 | slg o< | sL80< 9 APAW 02 052
818 0C |80 | 8180 | 8l80< - 39 MPAW 0 T 0s2
8180 | 8180 | 8le0< | sI80< D - . - 9 AP/AW 00G - 052
ope 0 | SbS0T | SPS O | Sbe O ) - ¥ alpLA | (1]+74
¥ HD £ HD THI LHD ¥ HD € HD THI LHD
@102 = (€) |02 alp alp alp ZHH
sapnujduy sapnyduy apnujduny aziIs apnyupdwy | dsuanbany

paeINIEY) padedsig EETEYETELT] Jean3y padejdsig 153

R2ZIpIEpURS

djuo nyduy qus sweyuiepy M

nyyduy weyuIepy

@ ®© ® ® ® w

yipimpueg saydwy vEYLL — v-g dlqeL

Checks and Adjustments

2-26



Part 3b High Frequency Response:
Alternate Procedure

Setup to Check Amplifier Bandwidth: Functional Test Procedure

Mainframe

Leveled
Sine Wave
Generator

\_ )

42-inch
Coaxial Cable

Setup to Check Amplifier Bandwidth: Functional Test Procedure

Procedure to Check Amplifier Bandwidth: Functional Test Procedure

[] step 1: First Initialize the mainframe’s settings, then perform the following

O

O O

oog 0O

O

settings in the order listed:

Amplifier

CH 1 Displayon/off ...........co i, on
Leveled sine wave generator

Frequency ....... ..o Ref (6 MHz)
Mainframe

Impedance ............ ..ot 50 Q

VERTICALSIZE ... ... e 200 mV/div

HORIZONTALSIZE . ... .ot enn 100 ns/div
Step 2. Select the CURSORS to measure the peak-to-peak amplitude of the

waveform.
Step 3: Set the leveled sine wave generator for 1.2 V peak-to-peak.

Step 4. Set the leveled sine wave generator Frequency control to the
maximum bandwidth frequency specified for the mainframe-amplifier
combination. This limit is displayed as HF Limit (VERTICAL SIZE button).

Step 5: Setthe HORIZONTAL SIZE to display several cycles of the
waveform.

Step 6: Check that the measurement is at least 848 mV (70.7% of Step 3).
Step 7: Setthe CH 1 display on/off button to off.

Step 8: Move the coaxial cable to the CH 2 input and set its display on/off
to on.

Step 9: Perform the Steps 1 to 8 for the remaining channels.

11A34 Service Reference
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Part 4 This part shows the setup and lists the procedure to check overload.
Overload

Specification
Input impedance goes to 1 MQ.

Setup to Check Overload

Mainframe

Power
Supply

° %
BNC-to- / )

Dual Banana

42-inch
Coaxial Cable

Setup to Check Overload

Procedure to Check Overload
I___—_I' Step 1: First Initlalize the mainframe’s settings, then perform the following
settings in the order listed:

Mainframe .......... ... no setting changes
Amplifier

CH 1 Displayon/off ...ttt on
Power supply

[] step2: Setimpedance to 50 Q.

In the following steps, IMMEDIATELY disconnect the cable at the
input if the impedance does not change within 3 seconds.

" CAUTION

[] step3: Connect the power supply to the CH 1 input using the 42-inch
coaxial cable.

[] step 4: Check that the input impedance goes to 1 MQ (the current status is
shown below the Impedance label).

[] step5: Disconnect the power supply at the input.
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Part 4 Overload

[] step 6: Set the Ch 2 display on/off to on.
[] step7: Repeat Steps 2 through 6 for the remaining input channels.
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Part5 This part shows the setup and lists the procedure to check input resistance.
Input Resistance

Specifications
The specifications for this part are as follows:

= Impedance resistance is 1 MQ within £5 kQ.

m Impedance resistance is 50 Q within £0.5 Q.

Setup to Check Input Resistance

Mainframe
BNCT
Adapter
In/:|>ut S?nse
Digital
Multimeter

LL

Setup to Check Input Resistance

.
48
7 )

Coaxial Cables

Procedure to Check Input Resistance

[ step 1: First Initialize the mainframe’s settings, then perform the following
settings in the order listed:

Mainframe ........... .. i no setting changes
Amplifier

CH1Displayon/off ....... .. ..o on
Digital multimeter (DMM)

Resistancemode .......... ... . i, 4-Wire

Step 2: Check that the input resistance is 1 MQ within 35 kQ.
Step 3: Set CH 1 Impedance to 50 Q.
Step 4: Check that input resistance is 50 Q within 0.5 Q.

oodg

Step 5: Repeat Steps 1 through 4 for the remaining input channels.
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Part 6
Vertical Accuracy

This part shows the setup and lists the procedure to check vertical accuracy.

Specifications
The specifications for this part are as follows:

DC balance so that trace is within 3-0.2 divisions of center from 5 mV through
10 V; and =1 division of center from 1 mV to 2 mV.

Peak-Peak measurement of 5V 4= 90 mV for the 11300-Series and 5 V
457 mV for the 11400-Series.

DC offset so that the top of the waveform is vertically centered within 0.5
divisions.

Setup to Check Vertical Accuracy

Mainframe =® B
11A34 Calibration
CH1 Generator
CH2
CH3
CH4 Amp
Output

42-inch
Coaxial Cable

Setup to Check Vertical Accuracy

Procedure to Check Vertical Accuracy
[] step 1: First Initialize the mainframe’s settings, then perform the following

settings in the order listed:

Amplifier
CH 1 Display on/off ... . i on
Calibration generator
MOOE ..t e Std Ampl
Amplitude Output .. ... .. ... ... 5V
Mainframe
Main Size or HORIZONTAL SIZE .................... 100 ps/div
Average N (ifavailable) ........... .. ... ... il On
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Part 6 Vertical Accuracy

Check DC Balance —by performing Step 2.

[] step2: Check the Vertical Size to each position from 10 V through 5 mV and
observe that the trace stays within & 0.2 divisions of center. Then, set the
Vertical Size to 2 and 1 mV and observe that the trace stays centered within
=1 division.

Check Gain—by performing Steps 3 through 7.

[] step3: Connect the calibration generator output to the CH 1 input using the
42-inch coaxial cable.

[] step 4: Setthe Vert Size or VERTICAL SIZE to 1 V/div.
[] step5: Setthe Vert Offset or VERTICAL OFFSET to +2.5 V.

[] step6: Select the Peak-Peak measurement, if available, or the vertical
amplitude Cursors and measure the peak-to-peak amplitude of the
waveform.

[] step7: Check that the measurement is 5 V, plus or minus

90 mV for the 11300-Series mainframe, or
57 mV for the 11400-Series mainframe.

Check Offset—by performing steps 8 through 11.
[] step8: Setthe Vert Offset or VERTICAL OFFSET to 5 V.

[] step9: Setthe Vert Size or VERTICAL SIZE to 100 mV/div.

[] step 10: Check that the top of the waveform is vertically centered within
0.5 divisions.

[ step 11: Repeat the Steps 1 through 10 for the remaining channels.
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Part 7 This part shows the setup and lists the procedure to check rise time.
Bandwidth Limit

Specifications
The specifications for this part are as follows:

m At a bandwidth limit of 100 MHz, rise time is between 2.45 and 4.55 ns.
m At a bandwidth limit of 20 MHz, rise time is between 12.3 and 22.7 ns.

Setup to Check Bandwidth Limit

Mainframe .=©
11A34 | Calibration
CH1 : Generator
CH2 ;

CcH3
CH4 : Fast Rise
Output
O]
A
1
42-inch

Coaxial Cable

Setup to Check Bandwidth Limit

Procedure to Check Bandwidth Limit

[] step 1: First Initialize the mainframe’s settings, then perform the following
settings in the order listed:

Amplifier
CH 1 Displayon/off ...... ... ..o i on
Calibration generator
POIHOG - v e e e e e e e e e 1 s
MOOE .ttt e Fast Rise
Mainframe
Main Size or HORIZONTALSIZE ...................... 5 ns/div
Main Pos or HORIZONTAL POSITION .................. -25.5ns

[] step2: On 11400-Series mainframes only, calibrate all input channels by
connecting each channel to the CALIBRATOR with the 42-inch coaxial cable
and selecting the Probes function in the UTILITY major menu.

[] step3: Connect the calibration generator Fast Rise output (rising edge) to
CH 1 with the 42-inch coaxial cable.

[] step 4: Set the Impedance to 50 Q.
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Part 7 Bandwidth Limit

Step 5. Set the Vert Size or VERTICAL SIZE to 200 mV/div.
Step 6: Set the Vert Offset or VERTICAL OFFSET to -500 mV.
Step 7: Set the calibration generator Amplitude to 1 V.

Step 8: Select 100 MHz bandwidth limit.

Step 9: Select the Rise Time measurement, if available.

Step 10: Check that the rise time is between 2.45 and 4.55 ns.
Step 11: Set the bandwidth limit to 20 MHz.

Step 12: Check that the rise time is between 12.3 and 22.7 ns.
Step 13: Set the current input channel display to off.

Step 14: Set the next channel’s display on/off to on.

oooOoOoOoO0O0O0o00

Step 15: Repeat Steps 3 through 14 for the remaining channels.
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Part 8 This part shows the setup and lists the procedure to check AC coupling.
AC Coupling

Specifications
The specifications for this part are as follows:

m Bottom of square wave is near the bottom graticule line.

m  The waveform is approximately centered on the screen.

Setup to Check AC Coupling

Mainframe =®
11A34 Calibration
CH1 Generator
CH2
cH3
CH4 %

N J

42-inch
Coaxial Cable

Setup to Check AC Coupling

Procedure to Check AC Coupling

[] step 1: First Initialize the mainframe’s settings, then perform the following
settings in the order listed:

Amplifier
CH 1 Displayon/off ...... ... .o on
Calibration generator '
MOde ..o e Std Ampl
Amplitude ... e 5V
Mainframe
Impedance ............... ..o e 50 O
Vert Size or VERTICALSIZE ............. ... ... .. ... 500 mV/div
Main Size or HORIZONTAL SIZE .................... 100 ps/div

[] step 2: Check that the bottom of the square wave is near the center
graticule line.

[] step 3: Select AC Coupling for the CH 1 input.

[] step 4: Check that the waveform is approximately centered on the screen
(duty cycle will cause some variation).

11A34 Service Reference 2-35



Part 8 AC Coupling

[] step5: Setthe CH 1 display on/off to off.

[] step6: Move coaxial cable to the CH 2 input and set its display on/off to
on.

[] step7: Repeat Steps 1 through 6 for the remaining channels.
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Part 9 The position of the displayed trace with no input signal applied is examined.

DC Balance The purpose of this procedure is to confirm that DC balance can be
accomplished accurately. This procedure does not test for drift over time or
temperature. Therefore, the specifications are more stringent than the
specifications in the 717A34 User’s Reference Supplement and this procedure
must be performed immediately after Enhanced Accuracy calibration.

Specifications
Refer to Table 2-5.

Setup to Check DC Balance

Mainframe _ =@

11A34
CH1
CH2
CH3
CH4

Setup to Check DC Balance

Procedure to Check DC Balance

[] step 1: First Initialize the mainframe’s settings then perform the following
settings in the order listed.

Center plug-in

CH 1 Displayon/off .. ... ... .. on
Mainframe

Vert Size or VERTICALSIZE .......... ... ..., 10 V/div

BWLimitorHFLImit ............. ... .. .. . ... .. ... 20 MHz

Impedance ............ ... i 50 Q

[] step2: Check that the displayed trace position is at the center graticule
line, within the value Shift listed in Table 2-5 for each Vert Size setting.

If you are using the 11300-Series mainframe, use Vertical Cursors to help
measure the trace position.

If you are using the 11400-Series mainframe, set Average N to On and use Mean
(whole zone) in the Measurement pop-up menu to help measure the trace
position.

Repeat Step 2 for each channel.
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Part 9 DC Balance

Table 2-5 — 11A34 Amplifier DC Balance

11400-Series Shift 11300-Series Shift

Vert Size (£ div) (£ mv) (£ div)
10 V/div 0.063 630 0.093
5 V/div 0.065 330 0.095
2V/div 0.073 146 0.103
1 V/div 0.085 85 0.115
0.5 V/div 0.065 33 0.095
0.2 V/div 0.073 14.6 0.103
0.1 V/div 0.085 8.3 0.115
50 mV/div 0.065 3.3 0.095
20 mV/div 0.073 1.46 0.103
10 mV/div 0.085 .83 0.115
5 mV/div 0.110 .55 0.140
2 mvdiv 0.185 37 0.215
1 mV/div 0.310 .31 0.340
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Part 10a

AV DC Accuracy:
11400-Series
Mainframe Procedure

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

The purpose of this procedure is to confirm that the amplifier can be accurately
calibrated. This procedure does not test for mainframe calibration voltage
reference accuracy or long term stability. Therefore, the mainframe is
characterized and tests must be performed immediately after an Enhanced
Accuracy calibration. Also, the amplifier specifications are more stringent than
those in the 71A34 User’s Reference Supplement.

Specification
AV DC Accuracy within £:0.63%.

Sétup to Characterize the 11400-Series Mainframe

Calibrator Output ——\

Mainframe

BNC-to-
Banana
Adapter

Y . Digital

% Multimeter
LO

®

Coaxial Cable —/

Setup to Characterize the 11400-Series Mainframe

Procedure to Characterize the 11400-Series Mainframe
[] Step 1: Perform the following settings:

Centerplug-in ....... ... . i, no setting changes
Mainframe
UTILITY majormenu .................... Extended Diagnostics
Subsystem ................ Digitizer
BIOCK ... Points Acq
ATBA .. Cal Refs
Routine ............. ... .., FP -10.000 V
RUN ... e
Digital multimeter (DMM)
MOE . ittt e s DC
RANGE ..\ttt Auto

[] Step2: Record the DMM absolute value.
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Part 10a AV DC Accuracy:

11400-Series Mainframe Procedure

Step 3: Press Exit.

Step 4: Press FP + 9.9951 V.
Step 5: Press Run.

Step 6: Record the DMM reading.
Step 7: Press Exit.

Step 8: Press Exit Diagnostics.

Oooooond

Step 9: Add the DMM absolute values of the readings obtained in Steps 2
and 6. Divide the result by 19.9951 V to obtain the mainframe’s calibration
voltage reference characterization factor (which is used in the Procedure to
Test the Amplifier).

Setup to Check the Amplifier AV DC Accuracy

BNCT
,——— Connector

Mainframe

Power
Supply

' 430 O
Coaxial Cables / / % Resistor

Digital
J HI Multimeter
BNC-to- —p» BNC-to-Alligator
Banana Adapter Lo Clip Adapter
(not connected yet)

50 Q) Termination
(not connected yet)

Setup to Check the Amplifier AV DC Accuracy

Procedure to Check the Amplifier AV DC Accuracy

[] step 1: First Initialize the oscilloscope’s settings, then perform the following
settings in the order listed.

Center plug-in
CH 1 Displayon/off ...... ..o on
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Part 10a AV DC Accuracy:
11400-Series Mainframe Procedure

Mainframe
VertSIZe ... e 10 V/div
BWLIMIt ....... ... . 20 MHz
Power supply
OUtPUL .. e on
Digital multimeter (DMM)
MOGE . ittt e e DC
RANGE - e ettt e e e et e e Auto

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

Press the Enhanced Accuracy button twice. Immediately after self-calibration has
completed and passed, perform this procedure for each channel.

It is helpful if you use a pocket calculator to do the calculations required for
evaluating the data in this part. If your DMM is equipped with a comparison or
relative reference feature, use this feature for the readings and calculation
required in Steps 3 and 5.

When connecting the alligator clips, connect one clip directly to the power
supply’s negative terminal and the other clip to the 430 Q resistor (not the power
supply’s positive terminal).

[] step2: SetAverage N to On, select Mean (whole zone) in the MEASURE
major menu, and set Compare to On.

[[] step3: Connect the alligator clips to the power supply and set the voltage
so that the trace is within 4-0.2 division of the first graticule line above the
bottom of the screen. Read the DMM and record the absolute value (that is,
ignore the polarity).

[] step 4: Select Save Current Meas Value as References in the Compare
and Reference pop-up menu of the MEASURE major menu.

[] step5: Connect the alligator clips to the power supply and set the voltage
so that the trace is within =4-0.2 division of the first graticule line below the top
of the screen. Read the DMM and add the absolute value (that is, ignore the
polarity) to the reading obtained in Step 3.

Step 6: Read the AMean value in the MEASURE major menu.

0O

Step 7: Divide the sum obtained in Step 5 by the A readout obtained in
Step 6. Then, divide this result by the mainframe characterization factor
(obtained in Step 9 of the Procedure to Characterize 11400-Series
Mainframe).

[] step 8: Check that the result obtained in Step 7 is =0.9937 but <1.0063.
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Part 10a AV DC Accuracy:
11400-Series Mainframe Procedure

[[] step9: Repeat Steps 3 through 8 for the vertical size settings listed below.
When testing with small voltages, it may help to install a 50 Q termination
and 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
also use a DC voltage calibrator to achieve better resolution (when testing
with small voltages).

5 V/div

2 V/div

1 V/div
0.5 v/div
0.2 V/div
0.1 V/div
50 mv/div
49.8 mv/div
23 mv/div
20 mV/div
10 mV/div
5 mV/div
2 mV/div
1 mV/div
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Part 10b

AV DC Accuracy:
11300-Series
Mainframe Procedure

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

The purpose of this procedure is to confirm that the amplifier can be accurately
calibrated. This procedure does not test for mainframe calibration voltage
reference accuracy or long term stability. Therefore, the mainframe is
characterized and tests must be performed immediately after an Enhanced
Accuracy calibration. Also, the amplifier specifications are more stringent than
those in the 711A34 User’s Reference Supplement.

Specification
AV DC Accuracy within 41.2%.

Setup to Characterize the 11300-Series Mainframe

Note: After entering Extended Test, verify that your mainframe’s
firmware is Version V2.4 or highér. If your mainframe’s firmware
version is lower than V2.4, then you cannot perform this procedure.

Calibrator Output ﬂ

Mainframe

BNC-to-
Banana
Adapter

Y Digital

@ Multimeter
LO

@

Coaxial Cable ——/

Setup to Characterize the 11300-Series Mainframe

Procedure to Characterize the 11300-Series Mainframe

[] step 1: Perform the following settings:

Centerplug-in ......... ... . i no setting changes
Mainframe
UTILITYMajormenu . ...........iuieineiennennnennn.. Ext Test
RUN .. e e
BIOCK ... .. e Front Panel
Area ... ... . e FP Calibrator
Routine ............. ... ... .. it -9.9988 V
LOOP .. e L cnt()
RUN . e e e e
11A34 Service Reference 2-43



Part 10b AV DC Accuracy:

11300-Series Mainframe Procedure

Digital multimeter (DMM)

Step 9:

Mode
Range
[] step2: Record the DMM reading.
[] step3: Select Run.
[] Step4: Select Routine and setto +9.9939V.
[] step5: Select Run.
[] step6: Record the DMM reading.
[] step7: Select Run.
"[] Step8: Press the UTILITY button.
L]

Add the absolute values of the DMM readings obtained in Steps 2
and 6. Divide the result by 19.9927 to obtain the mainframe’s calibration

voltage reference characterization factor (which is used in the Procedure to
Test Ampilifier).

Setup to Check the Amplifier AV DC Accuracy

BNCT
,——— Connector

Mainframe
Power
Supply
- +
S
% 4300
Coaxial Cables vl / Resistor
Digital
HI Multimeter
BNC-to- ———» BNC-to-Alligator
Banana Adapter | Lo Clip Adapter
@® (not connected yet)
50 Q) Termination

(not connected yet)

Setup to Check the Amplifier AV DC Accuracy
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Part 10b AV DC Accuracy:
11300-Series Mainframe Procedure

Procedure to Check the Amplifier AV DC Accuracy

O

Step 1: First Initialize the mainframe’s settings, then perform the following
settings in the order listed.

Center plug-in

CH1Displayonfoff ...... ... .. . i, on
Mainframe

HELIMIt ... ... 20 MHz
Power supply

OUtPUL .. e on
Digital multimeter (DMM)

MOdE ... e DC

RANGE . ... ittt e Auto

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

Press the Enhanced Accuracy button twice. Immediately after self-calibration has
completed and passed, perform this procedure for each channel.

It is helpful if you use a pocket calculator to do the calculations required for
evaluating the data in this part. If your DMM is equipped with a comparison or
relative reference feature, use this feature for the readings and calculation
required in Steps 3 and 5.

When connecting the alligator clips, connect one clip to the power supply’s
negative terminal directly and the other clip to the 430 Q resistor (not the power
supply’s positive terminal).

O
O

O

O

Step 2: Select Vertical Cursors.

Step 3: Connect the alligator clips to the power supply and set the voltage
so that the trace is within £0.2 divisions of the first graticule line above the
bottom of the screen. Read the DMM and record the absolute value (that is,
ignore the polarity).

Step 4: Set the Vert Ref cursor on the trace using the left function control
knob with FINE resolution.

Step 5: Connect the alligator clips to the power supply and set the voltage
so that the trace is within £0.2 divisions of the first graticule line below the
top of the screen. Read the DMM and add the absolute value to the reading
obtained in Step 3.

Step 6: Set the AVert cursor on the trace using the right function control
knob with FINE resolution. Read the AVert readout.

Step 7: Divide the sum obtained in Step 5 by the A readout obtained in
Step 6. Then divide this result by the mainframe characterization factor
obtained in Step 9 of the Procedure to Characterize 11300-Series Mainframe.

Step 8: Check that the result obtained in Step 7 is =0.988 but <1.012.
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Part 10b AV DC Accuracy:
11300-Series Mainframe Procedure

[[] step9: Repeat Steps 3 through 8 for the vertical size settings listed below.
When testing with small voltages, it may help to install a 50 Q termination
and 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
also use a DC voltage calibrator to achieve better resolution (when testing
with small voltages). :

5 V/div

2 V/div

1 V/div
0.5 v/div
0.2 V/div
0.1 V/div
50 mV/div
49.8 mv/div
23 mv/div
20 mV/div
10 mv/div
5 mV/div
2 mV/div
1 mv/div
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Part 11 The system DC Offset is checked using a precision digital multimeter and a

DC Offset Accuracy  power supply.

The purpose of this procedure is to confirm that the amplifier can be accurately

calibrated. This procedure does not test for mainframe calibration voltage

reference accuracy or long term stability. Therefore, the mainframe is

characterized and tests must be performed immediately after an Enhanced

Accuracy calibration. Also, the amplifier specifications are more stringent than

those in the 11434 User’s Reference Supplement.

Specifications
Refer to Table 2-6.

Setup to Characterize the 11400-Series Mainframe

Calibrator Output ——\
N

Mainframe

BNC-to-
Banana
Adapter

Y o Digital

@ Multimeter
LO

®

Coaxial Cable —/

Setup to Characterize the 11400-Series Mainframe

Procedure to Characterize the 11400-Series Mainframe
[] step 1: Perform the following settings:

Centerplug-in ......... .. no setting changes
Mainframe
UTILITY majormenu ...............ooon.. Extended Diagnostic
BIOCK ... ..o Points Acq
ATCa ... e, Cal Refs
Routine ............. ... i, FP -10.000 V
RUN ... e e
Digital multimeter (DMM)
MOdE ... e DC
RaANGE ..ottt s Auto

[] step2: Record the DMM absolute value.
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Part 11 DC Offset Accuracy

OoOooOoogn

Step 3:
Step 4:
Step &:
Step 6:
Step 7:
Step 8:
Step 9:

Press Exit.

Press FP + 9.9951 V.
Press Run.

Record the DMM reading.
Press Exit.

Press Exit Diagnostics.

Add the absolute values of the DMM readings obtained in Steps 2

and 6. Divide the result by 19.9951 V to obtain the mainframe’s calibration
voltage reference characterization factor (which is used in the Procedure to
Test the Amplifier).

Setup to Characterize the 11300-Series Mainframe

Note: After entering Extended Test, verify that your mainframe’s
firmware is Version V2.4 or higher. If your ma