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EC Declaration of Conformity

We

Tektronix Holland N.V.
Marktweg 73A

8444 AB Heerenveen
The Netherlands

declare under sole responsibility that the

11801C Digital Sampling Oscilloscope

meets the intent of Directive 89/336/EEC for Electromagnetic Compatibility and Low
Voltage Directive 73/23/ECC for Product Safety. Compliance was demonstrated to th
following specifications as listed in the Official Journal of the European Communities

EMC Directive 89/336/EEC:
EN 55011 Class A Radiated and Conducted Emissions
EN 50082-1 Immunity:

IEC 801-2 Electrostatic Discharge Immunity

IEC 801-3 RF Electromagnetic Field Immunity

IEC 801-4 Electrical Fast Transient/Burst Immunity
IEC 801-5 Power Line Surge Immunity

Low Voltage Directive 73/23/EEC:

EN 61010-1 Safety requirements for electrical equipment for
measurement, control, and laboratory use

Tektronix, Inc. claims compliance to the EMC Directive 89/336/EEC for the following
products when they are used with the above named product:

SD-20
SD-22
SD-24
SD-26
SD-30
SD-32
SD-42
SD-46
SD-51




Declaration of Conformity
with Electromagnetic Compatibility Standards
as Required under the Radiocommunications Act

We

Tektronix, Inc.
of

Tektronix Australia Pty Limited
80 Waterloo Road
North Ryde NSW 2113

Supplier Code: N60
declare under sole responsibility that the

11801C Digital Sampling Oscilloscope
to which this declaration relates is in conformity with the following standards:

AS/NZS 2064.1/2 Industrial, Scientific, and Medical Equipment: 1992

Tektronix, Inc. claims conformity to the standards for the following products when thg
are used with the above named product:

SD-20
SD-22
SD-24
SD-26
SD-30
SD-32
SD-42
SD-46
SD-51
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Support

Service
Support

For other
information

To write us

Contacting Tektronix

For application-oriented questions about a Tektronix measurement
product, call toll free in North America:

1-800-TEK-WIDE (1-800-835-9433 ext. 2400)

6:00 a.m. — 5:00 p.m. Pacific time

Or, contact us by e-mail:
tm_app_supp@tek.com

For product support outside of North America, contact your local
Tektronix distributor or sales office.

Contact your local Tektronix distributor or sales office. Or, visit our web
site for a listing of worldwide service locations.

http://www.tek.com

In North America:
1-800-TEK-WIDE (1-800-835-9433)
An operator will direct your call.
Tektronix, Inc.

P.O. Box 1000
Wilsonville, OR 97070-1000
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To Avoid Fire or
Personal Injury

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it. To avoid potential hazards, use this
product only as specified.

Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of the system. Read
the General Safety Summairy other system manuals for warnings and cautions
related to operating the system.

Use Proper Power Cord. Use only the power cord specified for this product and
certified for the country of use.

Use Proper Voltage Setting. Before applying power, ensure that the line selector is
in the proper position for the power source being used.

Connect and Disconnect Properly. Do not connect or disconnect probes or test
leads while they are connected to a voltage source.

Ground the Product. This product is grounded through the grounding conductor
of the power cord. To avoid electric shock, the grounding conductor must be

connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings
and markings on the product. Consult the product manual for further ratings
information before making connections to the product.

Do Not Operate Without Covers. Do not operate this product with covers or panels
removed.

Use Proper Fuse. Use only the fuse type and rating specified for this product.

Avoid Exposed Circuitry. Do not touch exposed connections and components
when power is present.

Do Not Operate With Suspected Failures. If you suspect there is damage to this
product, have it inspected by qualified service personnel.

Do Not Operate in Wet/Damp Conditions.
Do Not Operate in an Explosive Atmosphere.
Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for
details on installing the product so it has proper ventilation.
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General Safety Summary

Symbols and Terms  Terms in this Manual. These terms may appear in this manual:

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

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

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

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

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

CAUTION indicates a hazard to property includithg product.

Symbols on the Product. The following symbols may appear the product:

A\ D VAN =

WARNING Protective CAUTION Double
High Volt- Ground (Earth) Refer to Manual Insulated
age Terminal
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Service Safety Summary

Only qualified personnel should perform service procedures. RedGethice
Safety Summargnd theGeneral Safety Summalpgfore performing any service
procedures.

Do Not Service Alone. Do not perform internal service or adjustments of this
product unless another person capable of rendering first aid and resuscitation is
present.

Disconnect Power. To avoid electric shock, disconnect the mains power by means
of the power cord or, if provided, the power switch.

Use Caution When Servicing the CRT. To avoid electric shock or injury, use
extreme caution when handling the CRT. Only qualified personnel familiar with
CRT servicing procedures and precautions should remove or install the CRT.

CRTs retain hazardous voltages for long periods of time after power is turned off.
Before attempting any servicing, discharge the CRT by shorting the anode to
chassis ground. When discharging the CRT, connect the discharge path to ground
and then the anode. Rough handling may cause the CRT to implode. Do not nick
or scratch the glass or subject it to undue pressure when removing or installing it.
When handling the CRT, wear safety goggles and heavy gloves for protection.

Use Care When Servicing With Power On. Dangerous voltages or currents may

exist in this product. Disconnect power, remove battery (if applicable), and
disconnect test leads before removing protective panels, soldering, or replacing
components.

To avoid electric shock, do not touch exposed connections.

X-Radiation. To avoid x-radiation exposure, do not modify or otherwise alter the
high-voltage circuitry or the CRT enclosure. X-ray emissions generated within
this product have been sufficiently shielded.
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Specifications

This section provides specifications for testing and adjusting your 11801C
oscilloscope. Refer to the 1718071C User Manual for a general description of
the characteristic, environmental, and user specifications of the oscillo-
scope. Table 1-1 lists measurement and specification values. Refer to the
Performance Verification section for Performance test procedures; refer to
the Adjustment section for Adjustment procedures.

Table 1-1: Measurement Limits, Specifications, Adjustments, and Functional Tests

Part and Description Measurement Specifications Adjustments Functional
Limits (Examine) (Check) (Adjust) Test
Power-On Diagnostics none none none yes
Sampling Head none none none yes
Extended Diagnostics none none none yes
Power Supply no
Voltage Supply +4.85V to none none
+5.25V
Voltage Reference +5.15Vto none R800 +5.2 V Ref
+5.25V for +5.20 V
Regulator Reference +9.95V to none R730 +10 V Ref
+10.05V for +10.00 V
Display
Cutoff visible none SCREEN, on no
transformer on A8
CRT Driver board,
until display
appears
Convergence primary colors are not none CONVERGENCE, no
separated in the white R210, for
grid optimum
convergence of
red, green, and
blue
Focus focused grid pattern none FOCUS, on no
transformer on A8
CRT Driver board,
for optimum
focus on white
grid pattern
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Specifications

Table 1-1: Measurement Limits, Specifications, Adjustments, and Functional Tests (Cont.)

Part and Description Measurement Specifications Adjustments Functional
Limits (Examine) (Check) (Adjust) Test
Display (Cont.)
Vertical Size and align with tic marks none VERT SIZE, L321; no
Position and VERT POS,
R311; for
optimum
alignment
Horizontal Size, align with tic marks and none H-SIZE, R501; no
Linearity and for optimum H-LIN, R502; and
Position appearance H-POS, R500; for
optimum
alignment and
linearity
Gray Scale white at the top of the none SCREEN, on no
display and gray at the transformer on A8
bottom, and the right CRT Driver board;
side of the display is RED, R200;
cut off GREEN, R201;
and BLUE, R203;
for cutoff and
color balance
Color Impurity no severe color none cycle power on no
impurities in red, green, and off
and blue display
Real Time Clock 1,000,000 ps *£5 ps none Real Time Clock  no
for 1,000,000 ps
Vertical Reference Voltage none 5 =200 pV and none no
—5 200 pv
Horizontal Reference Clock none 200,000 kHz none no
+5 kHz
Vertical Accuracy
Vertical Gain none +1.0% full scale  none yes
Offset Accuracy none =22 mV none yes
Vertical Linearity none *1% none no
System Vertical RMS Noise 200 pV at 2 mV/div none none yes

500 pV at 5 mV/div

1 mV at 10 mV/div
632 pV at 20 mV/div
1.58 mV at 500 mV/div
3.16 mV at 100 mV/div
6.32 mV at 200 mV/div
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Table 1-1: Measurement Limits, Specifications, Adjustments, and Functional Tests (Cont.)

Specifications

Part and Description Measurement Specifications Adjustments Functional
Limits (Examine) (Check) (Adjust) Test
Sweep Rate Accuracy 0.05% at 2 ns/div none none yes
0.08% at 1 ns/div
0.8% at 100 ps/div
2.5% at 10 ps/div
10% at 1 ps/div
Triggering, External Direct, X1 Attenuation yes
300 MHz Sensitivity 100 mVp, at 300 MHz 100 mV stable none
display
1000 MHz Sensitivity 100 mVp_, at 1000 MHz 100 mV stable none
display
3.0 GHz Sensitivity 100 mVp_, at 3.0 GHz 100 mV stable none
display
Prescaler Triggering 800 mVp , at 2 GHz 800 mV stable none yes
display
600 mVy , at 3 GHz 600 mV stable none
display
600 mVp,, at 10 GHz 600 mV stable none
display
Internal Clock yes
Rise Time <2.5ns <2.5ns none
Frequency 100 kHz =3% 100 kHz +3% none
Duty Cycle 50% *=3% 50% *=3% none
Calibrator Output yes
Rise Time (typical) 250 ps 250 ps none
Peak-to-peak Amplitude 250 mV =10% 250 mV £10% none
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Operating Information

The 11801C Digital Sampling Oscilloscope Service Manual is designed for
use by qualified service personnel. It contains information necessary to
check, troubleshoot, and maintain the 11801C Digital Sampling Oscillo-
scope.

Troubleshooting is primarily based upon internal power-on diagnostics.
These diagnostics isolate problems to the field replaceable unit (FRU) level.
Defective FRUs not detected by diagnostics are isolated using other means.
Once the faulty FRU is identified, use the instructions provided in this manu-
al to remove and replace it. The removal and immediate replacement of the
faulty FRU allows a minimum of downtime for the user. The Parts List section
gives a complete list of the FRUs in this instrument.

First-time users are encouraged to read the 178071C Digital Sampling Oscil-
loscope User Manual. This will help you to learn the basic functions of the
11801C.

This section contains information about installing and removing a sampling
head, applying power, proper environmental conditions, shipping the instru-
ment, and instrument options.
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Operating Information

Sampling Head ;OT ;\’:%% 3?3mfge to th(lai oscilloscope, set the ?N/iTAgDBY switch to
i installing or removing sampling heads.
Installation and efore ins

e { caurion §

Applying a voltage outside the range printed on the sampling head
can result in damage. Static electricity is also a hazard.

The input diodes used in the sampling heads are very susceptible to dam-
age from overdrive signal or DC voltages, and from electrostatic discharge.
Never apply a voltage outside the range printed on the front of the sampling
head. Operate the 11801C only in a static-controlled environment.

Connect the wrist strap provided with the 11801C to the ANTISTATIC CON-
NECTION, as shown in Figure 2-1. Refer to the 17807C Digital Sampling
Oscilloscope User Manual for more information.

The SD-Series sampling head slides into one of the front panel compart-
ments of the 11801C Digital Sampling Oscilloscope. Figure 2-1 shows the
front panel of the 11801C Digital Sampling Oscilloscope and the locations of
the sampling head compartments.

Sampling Head
Compartments

11801C

OO [l

/

Antistatic
Connection

Figure 2-1: Sampling Head Compartments in the 11801C Digital
Sampling Oscilloscope
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Operating Information

With the ON/STANDBY switch set to STANDBY, place the sampling head in a
compartment and slowly push it in with firm pressure. Once the sampling
head is seated, turn the lock-down screw to tighten the sampling head in

place.

Never install or remove a sampling head when the ON/STANDBY
switch is ON. Installing or removing a sampling head when the
power is on may damage the oscilliscope.

To remove the sampling head, set the ON/STANDBY switch to STANDBY.
Turn the lock-down screw to loosen the sampling head, and then slowly pull
out the sampling head.
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Power Information The rear panel LINE VOLTAGE SELECTOR allows you to select either a
115V or 230 V (48 Hz to 440 Hz) nominal supply source. The 6 A, 250 V line
fuse is used for both 115V and 230 V operation.

GROUNDING. For electric shock protection, make the grounding
connection before making any connection to the instrument’s input
or output terminals. This instrument is safety Class 1 equipment
(IEC designation). All accessible conductive parts are directly
connected through the grounding conductor of the power cord to
the grounded (earth) contact of the power plug.

Any interruption of the grounding connection can create an electri-
cal shock hazard. The power input plug must be inserted only in a
mating receptacle with a grounding contact where earth ground
has been verified by a qualified service person. Do not defeat the
grounding connection.

AC POWER SOURCE AND CONNECTION. An improper voltage
supply can damage the instrument. The instrument operates from a
single-phase power source. It has a three-wire power cord and
two-pole, three-terminal grounding type plug. The voltage to
ground (earth) from either pole of the power source must not
exceed the maximum rated operating voltage, 250 V.

Before making connection to the power source, check that the LINE
VOLTAGE SELECTOR is set to match the voltage of the power
source and has a suitable two-pole, three-terminal grounding-type

plug.
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Operating Information

Power Cord A power cord with appropriate plug configuration is supplied with each
. instrument. Table 2-1, Power-Cord Conductor Identification, gives the color-

Information coding of the conductors in the power cord. If you require a power cord
other than the one supplied, refer to Figure 2-2, Power-Cord Plug Identifica-

tion.

Table 2-1: Power-Cord Conductor Identification
Conductor Color Alternate Color
Ungrounded (Line) Brown Black
Grounded (Neutral) Light Blue White
Grounded (Earth) Green/Yellow Green

Standard* Option A1 Option A3
North American Universal Euro Australian
115V 230v 230V

Option A4* Option A5 Option 1A* Option 1B
North American Switzerland North American North American
230V 230V 115V/High Power 3-Phase

* Canadian Standards Association certification
includes these power plugs for use in the
North American power network

Figure 2-2: Power-Cord Plug Identification
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Memory Backup There are four batteries within the instrument that allow the retention of
Power volatile memory upon loss of the AC power source. These self-contained
power sources provide memory backup power to retain the following:

m  front-panel settings

m  stored settings

m  stored waveforms

m  Time & Date parameters

m  Time Base Cal Constants (these are regenerated automatically if lost)

m the number of hours of instrument on-time, power-on sequences, and
instrument serial number

The batteries have a nominal shelf life of approximately five years.

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

Operating Temperature

The instrument can be operated where the ambient air temperature is be-
tween 0° C and +50° C and can be stored in ambient temperatures from
—40° Cto +75° C. After storage at temperatures outside the operating
limits, allow the chassis to reach the safe operating temperature before

applying power.

Ventilation Requirements

The fan draws air through the side panels of the instrument and blows air
out through the rear to cool the instrument. To ensure that this cooling
process occurs properly, allow at least two inches clearance on both sides
and the rear of the instrument. The top and bottom of the instrument do not

require ventilation clearance.

If air flow is restricted, then the instrument’s power supply may
temporarily shut down.
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Packaging for
Shipment

If the instrument is to be shipped for long distances by commercial trans-
portation, it should be packaged in the original manner. The carton and
packaging material in which your instrument was shipped should be saved
and used for this purpose.

Also, if the instrument is to be shipped to a Tektronix service center for
service or repair, attach a tag to the instrument showing the following:

m  owner of the instrument (with address)
®m  name of person to contact at your firm
m  complete instrument type and serial number

m f possible, furnish complete system firmware versions as displayed in
the Instrument Options pop-up menu selected from the UTILITY major
menu

m  adescription of the service required

If the original packaging is unfit for use or not available, package the instru-
ment as follows:

[[] step 1: Obtain a corrugated cardboard shipping carton with a
375-pound test strength and having inside dimensions at least six in-
ches greater than the instrument dimensions. This allows for cushioning.

|:| Step 2: Wrap the instrument with polyethylene sheeting or equivalent
material to protect the finish.

|:| Step 3: Cushion the instrument on all sides by tightly packing dunnage
or urethane foam between the carton and the instrument, allowing three
inches on each side.

|:| Step 4: Seal the carton with shipping tape or with an industrial stapler.

|:| Step 5: Mark the address of your local Tektronix service center and your
return address on the carton in one or more prominent locations.
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Theory of Operation

The Tektronix 11801C is a high-resolution digital sampling oscilloscope
accommodating up to eight input channels through the dual-channel sam-
pling heads. With the SD-24 TDR/Sampling Head, eight channels of single-
ended TDR or four channels of differential TDR are available as well.
Features include the following:

sweep rates ranging from 5 ms/division to 1 ps/div

autoset to provide a suitably adjusted display for viewing and further
manual adjustment

windows for viewing expanded sections of a trace

self-tests to assure continuous accuracy of waveform data and measure-
ments

digital waveform storage and display
on-board measurement capabilities
menu-driven touch-screen operation

RS-232-C, GPIB, and PRINTER interfaces

This section has two main sub sections:

System Functional Overview describes the major functional blocks of
the 11801C and presents a typical waveform processing cycle

Block Diagram Descriptions discusses the individual boards in the
11801C
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System Functional Overview

This section describes and illustrates the major functional blocks of the
11801C (see Figure 9-1).

Acquisition System
Block

The 11801C contains two identical Acquisition systems. Each Acquisition
system supports two dual-channel sampling heads for four overall channels.
However, each Acquisition system contains only two physical channels that
can be used for data acquisition and measurement.

Since each Acquisition system supports four input channels (two dual-chan-
nel heads) but contains only two acquisition/measurement channels, the
four input channels are multiplexed into the two acquisition/measurement
channels through analog multiplexers. Any one of the four sampling head
input channels can be independently connected to either of the two acquisi-
tion/measurement channels.

Several calibration signals are also supplied to each multiplexer, although
these signals are used only for self-tests and diagnostics.

Strobe Distribution
Block

The Strobe Distribution block acts as an interface between the Time Base/
Controller and the Acquisition systems.

The Time Base/Controller generates a strobe pulse that is regenerated by
the Strobe Distribution block to drive all of the sampling heads in parallel.

Time Base/Controller
Block

The Time Base/Controller block is comprised of:
® a microprocessor with local RAM and ROM
m the time base and trigger circuits

m interfaces to the memory management unit (MMU) and Acquisition
systems

Trigger Select Block

The Trigger Select block selects the desired trigger signal to be sent to the
Time Base/Controller block.
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Executive Processor
Block

After the user requests an operation (with a front panel control, for instance),
the Executive Processor (EXP) directs the oscilloscope to perform this
operation. Another primary function of the EXP is to execute diagnostic
Self-Tests on the instrument when powering-on or at the user’s request. To
control operations, the EXP controls and monitors the other circuit boards
sharing the executive system bus. Through the executive bus boards, the
EXP also indirectly controls all other instrument boards. The EXP generates
commands and status signals to control on-board devices and I/O devices,
such as GPIB and RS-232-C interfaces, that help process data and help
control the rest of the instrument.

Memory Management
Unit Block

The memory management unit (MMU) arbitrates requests for access to the
Waveform Memory from the following three sources:

m  the EXP
m  the Time Base/Controller
m  the display system

This arbitration allows all three systems transparent access to the Waveform
Memory.

Waveform Memory
Block

Waveform Memory is shared among the following three processors:
m  the EXP

m the Display

= the Time Base/Controller

While the main function of the Waveform Memory is the storage of waveform
data and waveform related information, the shared memory is also used to
pass messages between the Executive, Display, and Time Base/Controller
processors. Eventually, all acquired waveforms are transferred from the
Acquisition system memory to the Waveform Memory for display.
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System Functional Overview

Front Panel Controls

User control of the oscilloscope is primarily through the following three front
panel controls:

m the front-panel major-menu buttons
m  the touch panel
m  the multifunction knobs

The major menu buttons are the top level menu selections for the instru-
ment. Touching an icon, menu item, or waveform selects that particular icon,
menu item, or waveform, respectively. The multifunction knobs control the
function of the particular item that is selected.

1/0 Block

The 1/O block provides a GPIB port, RS-232-C port, and a PRINTER port for
interfacing various I/O devices to the instrument.

Waveform
Compressor and
Display Control Block

The display subsystem provides all visual output to the user. This includes
not only data output such as waveform traces, graticules, axes, and annota-
tion, but displays supporting the human interface as well (which includes
menus, labeling for touch panel input, and an interactive output to assist in
operating the system; that is, the current mode-setting information).

The oscilloscope uses a custom vertical raster-scan display that provides
excellent resolution for both waveform display and text. The display system
produces a display by:

1. transferring waveform data from the Waveform Memory
2. compressing it into 512 horizontal pixels
3. converting it to a format compatible with the vertical raster-scan display

The Waveform Compressor takes waveforms with more than 512 data points
and compresses these points into 512 groups. For example, for a 1024-point
waveform, each group would contain two points; for 2048-point waveforms,
each group would contain four points. The Waveform Compressor finds the
largest and smallest vertical value in a group of points and then draws a
vector between the maximum and minimum — even in “dots” mode. The
only difference between dots and vectors is that in vector mode the vectors
are extended vertically to meet the vector on the next scan line.
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Power Supply

The oscilloscope operates from either a 115 V or 230 V nominal line voltage
source at a line frequency between 48 Hz and 440 Hz. The LINE VOLTAGE

SELECTOR switch allows selection of AC line inputs of 90 V to 132 Vrus or
180 V to 250 VRMS-

To apply power to the instrument:
1. Turn the rear panel PRINCIPAL POWER switch to ON.
2. Turn the front panel ON/STANDBY switch to ON.

A small green indicator lamp should light, indicating the power is on.

Typical Waveform
Processing Cycle

The following is a brief overview of how the oscilloscope acquires, pro-
cesses, and displays a waveform from the input channels:

1. Analog input signals are connected to the sampling head inputs.

2. The Time Base/Controller block produces precisely timed strobe signals
based on the trigger signal.

3. These strobe signals are distributed to the sampling head channels and
instruct the sampling heads when to take samples of the input signal.

4. The Acquisition systems take the output of the sampling heads, amplify
or attenuate the signals, and apply any offset based on the vertical size
and position controls.

5. The output of the amplifiers are applied to analog-to-digital (A/D) con-
verters, which convert the sampled voltages to digital codes and then
store these codes in the acquisition system memory.

6. Once all the samples in a waveform have been acquired, the Time
Base/Controller then transfers these samples from the Acquisition sys-
tem memory to the Waveform Memory, through the waveform data
direct memory access (DMA).

7. The EXP processes information from the human interfaces (that is; the
menus, icons, buttons, and knobs that you interact with to control the
oscilloscope).

8. The EXP sends commands to the display system so that the function
that the user selected is displayed.

9. When instructed by the EXP, the display system receives the waveform
data from waveform memory and converts it to a unique vertical raster-
scan format for a display based on the user’s settings.
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Block Diagram Descriptions

This section describes the 11801C board level block diagrams (see the
Diagrams section).

A1 M/F Strobe Drive
Board

The A1 M/F Strobe Drive board consists of the following circuits:
m  Data buffers circuitry

m  Address latch circuitry

m  Function decoder circuitry

®m  Internal clock rate generator circuitry

m  Control buffers circuitry

See Figure 9-2 for a block diagram of this board.

Data Buffers

This circuit buffers the A5 Time Base/Controller board’s address and data
buses with bidirectional buffers, and the A5 Time Base/Controller board’s
control lines with octal buffers.

Address Latch

This circuitry buffers and latches the address for the A5 Time Base/Control-
ler board to use.

Function Decoder

This circuit partially decodes this latched address and enables the data
buffers if the address is on this board or on the A24/A27 & A25/A28 Acquisi-
tion system boards (controlled through this board). The function decoder
also selects the appropriate direction of the data buffers to perform a read or
write operation.

Internal Clock Rate Generator

This circuit is a 16-bit programmable counter that is tied to the —+ 2 flip-flop
which produces the square wave output. The overall division ratio of this
block can be programmed from 22 to 217. The internal clock rate generator
is programmed at power-on to provide a 100 kHz output, given a 4 MHz
input on jumper J35.
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Control Buffer

This circuit buffers the control signals sent to the A1 M/F Strobe Drive board
from the A5 Time Base/Controller board.

A3 M/F Power
Connect Board

The A3 M/F Power Connector board consists of built-in connectors that
connect the power supply voltages from the A4 Regulator board to the
following boards:

m A1 M/F Strobe Drive board
m A5 Time Base/Controller board
m  A26 M/F Acquisition Interconnect board

The A3 M/F Power Connect board also supplies =15 V power to the A14
Input/Output (I/O) board through a 16-pin ribbon cable.

A4 Regulator Board

The regulators convert semi-regulated voltages into stabilized, low-ripple,
output voltages. The A4 Regulator board consists of the following regulators
and the voltage-fault detect circuitry:

= +50V
m —15V
m +5V
m +15V
m 50V

See Figure 9-3 for a block diagram of this board.

The operational amplifiers used for the +50V, +15V, +5V, =50V, =15,
and —5 V regulators require that the following special voltages be generated
for their operation:

m  semi-regulated +54 V supply generates the +20 V supply
m  semi-regulated —54 V supply generates the —20 V supply
®m  semi-regulated +54 V supply generates the +10 V supply
m  semi-regulated —54 V supply generates the —10 V supply

m  +10.0 REF is used as a reference voltage

Voltage Fault Detect

This circuit consists of two window comparators and associated resistors.
This circuitry detects if any regulated supply is over-voltage or under-voltage.
The associated resistors set a hysteresis window that is 5% of the regulator
sense line voltages.

3-8
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A5 Time
Base/Controller
Board

The A5 Time Base Controller board consists of the following circuitry:
m  Microprocessor (MPU)

= RAM/ROM

m  Trigger circuitry

m  Time Base circuitry

m  Acquisition system interface

m  Memory management unit (MMU) interface

See Figure 9-4 for the block diagram of this board.

Microprocessor

The microprocessor controls the time base and trigger circuitry in response
to commands from the Executive Processor, performs local on-line calibra-
tion of the time base, schedules waveform acquisitions, and manages the
Acquisition system and waveform data transfers.

RAM/ROM Memory

Both RAM and ROM memory reside within the microprocessor’s 1 Mbyte of
address space. The upper 256 Kbytes is reserved as ROM, the lower

128 Kbytes of static RAM is provided for dynamic data storage and local
nonvolatile memory. There are 32 Kbytes of memory-provided communica-
tion and waveform storage for the 11801C’s eight channels, and another
32 Kbytes for the Strobe Distribution block of the oscilloscope and multiplex-
ers. There are 512 Kbytes of memory assigned as communication and
primary waveform storage. Another 32 Kbytes are used to map the commu-
nication buffer of the parallel interface with the memory management unit,
and the remaining 32 Kbytes are divided into 1/0 space and time base
control.

Trigger

This circuit is comprised of the trigger recognizer and gated voltage control
oscillator. The trigger circuits accept trigger signals from the trigger attenua-
tor. The strobe sense signal and internal feedback signals are used in the

Self-Tests diagnostic process but are not normally used for data acquisition.

The trigger recognizer sees a valid direct trigger signal and outputs this
signal to the voltage controlled oscillator which sets the timing for the strobe
signal.

The direct trigger input allows programmed slope, level, AC/DC, and X1/X10
selection.

If auto trigger mode is selected, the timebase will generate its own trigger
signal after 20 ms. If normal trigger mode is selected, the 11801C will wait
for trigger signals.

11801C Service Manual



Block Diagram Descriptions

The High Frequency On/Off Control selects the state of the trigger hysteresis
in the trigger input path.

High Frequency On removes trigger hysteresis and improves sensitivity
when the trigger signal edge slew rate is 1 V/ns or greater, typically a
320 mVp, 1 GHz sine wave. See Figure 3-1.

High Frequency Off retains trigger hysteresis while improving noise rejection
at low frequencies, when the trigger edge slew rate is less than 1 V/ns. It
can be used at any frequency if the trigger signal amplitude reliably triggers
the 11801C. See Figure 3-1. This is the default setting after initialization.

960 mV —1—|

>1V/ns

Vin p- 640 mV ——
neP HF On

320mV +— — — —
<1V/ns

HF Off |

| | | |
| | | |
1GHz 2GHz 3GHz 4GHz

Frequency

Figure 3-1: Trigger Edge Slew Rate for High Frequency Selection

The Enhanced Triggering ON/Off Control selects the state of the metastable
trigger rejection feature in the trigger input path.

Enhanced Triggering On directs the timebase to detect metastable trigger
events and reject the acquired data. The data is reacquired at the next
trigger event.

Enhanced Triggering Off allows the timebase to acquire and display metast-
able trigger events.

The Trigger Holdoff Control in the trigger menu programs the trigger holdoff
value.

Auto Holdoff is the default mode. This mode automatically programs Actual
Holdoff to the minimum possible value. It depends only on the time base
settings and is updated when the Main Size and Main Position values
change. Triggering is held off to beyond the rightmost point in the Main
record. The minimum value is 5 us. The Actual Holdoff (auto mode) calcula-
tion is:

Actual Holdoff (auto mode) = max (5 us, 5 us+Main Pos+ Duration)

where Duration = Main Size x 10 divisions.
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Manual Holdoff extends the trigger holdoff to longer periods, up to 2.5
seconds. The Actual Holdoff value depends on the value of Requested
Holdoff in addition to the time base settings. The Actual Holdoff (manual
mode) calculation is:

Actual Holdoff (manual mode) = max (5 us, 5 ps+Main Pos+Duration,
Requested Holdoff)

Time Base

This circuit is a very precise slewing delay generator. It accepts triggers from
the reference oscillator, generates a precise delay, and outputs a strobe-
drive pulse.

The time base circuitry consists of a TECL integrated circuit (IC), which
contains three six-bit high-speed counters, and a CMOS IC, which contains
a 48-bit programmable strobe delay generator.

On the first sample of the waveform, the sample is taken immediately after a
starting delay. Subsequent samples are delayed by an small additional
amount, called the dot delay. The dot delay is programmed and stored into
the strobe delay register. Each sample is delayed by one delay more than
the previous sample. The dot delay can vary from 10 fs to 20 ns depending
on the horizontal size and the number of points in the waveform record.

The sampling interval (incremental delay between samples) is the total
acquisition time (time/division x 10 divisions) divided by the number of
points acquired.

Acquisition System Interface

This circuit contains 16 Kbytes of RAM (physically located on the A25/A28
Acquisition MPU board) that is shared between the Acquisition system and
the Time Base/Controller. This RAM is mapped into the microprocessor
memory space so that it can be accessed as any other RAM — either by the
microprocessor, itself, or by the DMA controller.

This shared memory allows the microprocessor to transfer waveforms from
the Acquisition system to the Waveform Memory using DMA. It also provides
a mailbox structure for commands and data passed between the two sys-
tems.

Memory Management (MMU) Interface

This circuit interfaces the Time Base/Controller to the EXP and the Waveform
Memory. This interface allows the EXP to send commands to the micropro-
cessor through the Time Base/Controller and provides the path for waveform
transfers from the Acquisition system to the Waveform Memory.

11801C Service Manual

3-11



Block Diagram Descriptions

A7 CRT Socket Board The A7 CRT Socket board is an interface from the A15 MMU board to the
CRT. The A7 CRT Socket board consists of the following circuits:

m  Red, Green, and Blue video amplifiers
m  RED, GREEN, and BLUE cutoff adjustments
m CONVERGENCE adjustment

See Figure 9-5 for a block diagram of this board.

Red, Green, and Blue Video Amplifiers

These three circuits are identical high speed video amplifiers that drive the
three cathodes (R, G, and B; red, green, and blue, respectively) of the CRT.
Each of the three colors can be programmed to display 64 different levels.
This yields a possible 262,144 colors, of which eight can be displayed on
the screen at any time.

Red, Green, and Blue Adjustments
These three potentiometers control the cutoff point; that is, the point at

which a certain color becomes invisible.

Convergence Adjustment

This potentiometer controls the vertical convergence of the red, green, and
blue deflection beams.
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A8 CRT Driver Board

The A8 CRT Driver board consists of the following circuits:

m  Horizontal sweep circuitry

Vertical sweep circuitry

m  High voltage and grid voltage generator circuitry
m  Degauss circuit

m  Beam current limit circuit

m  Grid bias circuit

The A8 CRT Driver board circuitry drives the raster scan CRT. The VIDEO
and SYNC signals from the A15 MMU board generate the Z-axis signal,
sweep signals, and grid bias voltages for the CRT.

See Figure 9-6 for a block diagram of this board.

Horizontal Sweep

This circuit generates the sweep current for the horizontal deflection yoke.
The horizontal driver includes an oscillator, a voltage ramp generator, a
high-gain amplifier, and a flyback generator. These components provide
sweep synchronization, horizontal deflection, and linearity.

The horizontal adjustments, H-SIZE, H-POS, and H-LIN, allow you to opti-
mize the appearance of the display.

Vertical Sweep

This circuit produces a deflection current that sweeps the video beam from
the bottom to the top of the CRT. This circuit also produces a flyback signal
for the flyback transformer that is in parallel with the deflection yoke.

The vertical adjustments, VERT SIZE and VERT POS, set the vertical size
and position of the display.

High Voltage and Grid Voltage Generator

This circuit includes the flyback transformer which generates the 16 kV CRT
anode potential and other bias voltages. This transformer is coupled and
synchronized with the vertical deflection system.

The SCREEN adjustment provides the cutoff point; that is, the point where
no information is visible on the display screen. The FOCUS adjustment
provides manual focusing of the display image.
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Degauss

This circuit removes magnetic fields from the color steel aperture grille.
These magnetic fields are induced at each power-on by magnetic sources.

The Degauss circuit produces an exponentially decaying sine wave with a
frequency of approximately 3.7 kHz. This waveform is applied to the de-
gauss coils that are located on both sides of the CRT. The decayed oscilla-
tion through the coils causes a magnetic field to be induced in the CRT steel
aperture grille. This magnetic field saturates the steel, and then forces the
stored magnetic field down to zero as the steel is driven around its hystere-
sis curve.

Beam Current Limit

This circuit limits the average power to the CRT to less than 15 W. An ampli-
fier circuit compares the sum of the anode current and the FOCUS adjust-
ment current to a reference current of 0.72 mA. If the sum of the two
currents exceeds the reference current, then the three video ampilifiers on
the A7 CRT socket board are disabled.

Grid Bias

This circuit provides —40 V of grid bias to the A7 CRT Socket board. At
power-off, the grid is supplied with —90 V until the focus circuit discharges a
high voltage. This prevents a bright spot from appearing at the center of the
screen at power-off.

A9, A10, and A11
Front Panel Boards

The A9, A10, and A11 Front-Panel Circuit boards specifically consist of the:
m A9 Touch Panel assembly

®  A10 Front Panel Control board

®  A11 Front Panel Button board

Touch Panel, Major Menu Keys, and Menu Status LEDs

These three functions interface to the Executive processor through a general
purpose programmable keyboard and display controller IC on the A10 Front
Panel Controller board.

The keyboard function of the IC handles the touch matrix and hard keys.
The display function drives the menu LED light bars.

A9 Touch Panel Assembly

This circuit is comprised of infrared LEDs that produce a matrix of light
beams that are interrupted when the user touches a particular touch zone.
The touch panel and hard key matrix are scanned continuously until a
shadow or keypress is detected. When a hit is detected, that scan is com-
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pleted and the interrupt line is asserted by the display controller. During this
time the interrupt is active and no new data is written into the sensor RAM
from the touch panel or hard keys even though the hardware continues to
scan; therefore, the data will not change in the sensor RAM while the micro-
processor is reading it.

Only one infrared LED is turned on at a time and only the phototransistor
directly opposite is selected to receive light. This prevents any crosstalk
between emitter/detector pairs.

A10 Front Panel Control Board

This circuitry generates the 6-bit address bus that is used to select an in-
frared LED and its compliment phototransistor on the A9 Touch Panel board.

A11 Front Panel Button Board

This circuitry is comprised of the major menu LED light bars which are
driven by the display refresh register output of the A7 Display Controller
board. Internally, there is a matrix of display RAM organized in an 8-bit by
8-bit matrix. This display RAM is scanned column by column (automatically);
lighting the appropriate LED bar(s) when a high bit is encountered. The
coarse/fine LEDs are driven by a latch which is controlled by the EXP. The
coarse/fine selections are sensed on the A9 Touch Panel board.

A12 Rear Panel
Assembly

The A12 Rear Panel assembly links the oscilloscope to other devices. This
assembly contains connectors for the following devices:

m  One GPIB Port
m  One RS-232-C Port
m  One Printer Port (Centronics style)

The A12 Rear Panel assembly is controlled from the A14 Input/Output (I/O)
board through a 40-wire cable. This cable carries the following signals:

m  Eight-bit bidirectional data bus

m  Four-bit address bus

m  Four interrupt lines

= GPIB DMA request and grant lines

m  Four device control lines

m  Assorted power supply and ground lines

See Figure 9-7 for a block diagram of this assembly.
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GPIB Data and Address Bus

This bus drives the GPIB controller directly. Control signals DBIN, and WR
are used by the GPIB controller to determine if the microprocessor is trying
to read from or write to it. The interrupt controllers in the A17 Executive
Processor board monitor this interrupt line and will signal the microproces-
sor to service the GPIB controller. In order to communicate with the micro-
processor, the GPIB controller requires that at least one of the following
conditions occurs:

m the receiver section of the GPIB controller has a byte of data (Inbyte
Register) from the GPIB bus that the microprocessor needs to read

m the transmitter section register (Outbyte Register) is empty and is ready
to receive another byte of data

m the status of the GPIB bus or the GPIB controller has changed and the
microprocessor has to be notified

On the opposite side of the GPIB controller is another bus system. This
other bus system includes an eight-bit data bus which accesses a bidirec-
tional GPIB data buffer and an eight-bit control bus which accesses a GPIB
control driver. The GPIB bus is connected to the opposite side of the buffer
and control driver. These two devices are specially designed to be TTL
signal-level compatible on the bus side of the buffer driver.

The states of three control signals from the GPIB controller, SRQ, NRFD and
NDAC, are monitored and displayed on the rear panel of the oscilloscope.
These LEDs show the state that the GPIB controller is in, not the state of the
GPIB bus.

Two other signals of interest are GPIB RQ and GPIB GR. These signals are
used by the DMA Controller on the A17 Executive Processor board to com-
municate with the GPIB controller. The DMA can be programmed by the

microprocessor to service either the Inbyte register or the Outbyte register.

Standard RS-232-C Controller

This communications controller is connected to the same data bus and
address bus as the GPIB controller. The RPD7-RPDO0 address lines transfer
data to and from the microprocessor. The RPA1-RPA4 address lines are
used by the microprocessor to select individual registers in the GPIB control-
ler. The STD RS SEL line goes low when the microprocessor wants to com-
municate with the RS-232-C controller. (This line also drives the Chip
Enable.)

The RD and WR signals are driven by the microprocessor to signal if the
GPIB controller is to be read from or written into. The controller sets the STD
RS INTR (interrupt) line low to request service from the microprocessor. The
microprocessor writes a byte into the controller’s transmit buffer to transmit
data on the RS-232-C bus. The microprocessor reads a byte from the receiv-
er buffer to receive data from the RS-232-C bus. The microprocessor can
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also read the status of the controller. The RS-232-C controller translates the
parallel data from the microprocessor to serial data from RXD on the
RS-232-C bus to parallel data for the microprocessor.

There are transmit and receive buffers which are compatible with the
RS-232-C bus. Clear To Send (CTS) and Data Set Ready (DSR) are
RS-232-C control signals that can be controlled by the microprocessor.
Request To Send (RTS) and Data Terminal Ready (DTR) are signals that can
be read by the microprocessor. The Received Signal Detect (RSD) control
signal is always high when power is on. This RS-232-C port is a DCE type.

Printer Port

The Centronics-style, J111, printer port is controlled by a programmable
peripheral interface IC. This IC has all the control lines necessary to connect
to a microprocessor, plus two general purpose eight-bit ports and the con-
trol signals to use them. The A12 Rear Panel Assembly Data bus and Ad-
dress bus connect to the IC and have the same function as described for
the GPIB and RS-232-C controllers. The Printer Sel line is set low by the
microprocessor when it is communicating with the interface. The RD and
WR lines allow the microprocessor to either read or write to the registers in
the programmable peripheral interface IC. This IC must be initialized by the
microprocessor for Port A to be a strobed input port. Port C provides the
control signals.

A13 Mother Board

The A13 Mother board provides the interconnection for the microprocessor
signals and the +5 V power among the following boards:

m  A141/O board
®  A15 Memory Management Unit (MMU) board
m  A17 Executive Processor board

®  A18 Memory board
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A14 Input/Output The A14 1/0 board contains the following circuits:

(1/0) Board = Data buffers
m  Timer configuration circuitry

m  Real time clock

m  Serial data interface (SDI)

m  Temp/tone readback buffer

®  Tone generator

m  GPIB control circuitry

See Figure 9-8 for a block diagram of this board.

The A14 1/O board is an interface between the Executive Processor (EXP)
and devices on the A9, A10, and A11 Front Panel boards, the A12 Rear
Panel assembly, and on-board I/O devices. The EXP reads and writes to
these I/O devices at specific I/0 addresses. These I/O addresses are de-
coded to produce device select signals which enable the addressed device.
Each 1/O device is located on I/O address boundaries of at least 100,y.

The lower eight bits of the Executive data bus transmit data to and from the
various I/O devices. Note that only one I/O device can be accessed at a
time.

I/O Data Buffer

This circuit buffers the lower eight bits of the Executive data bus from P105.
The output of the I/O data bus drives data to the following six on-board
devices:

m  |/O delayed data buffer

m  Rear panel data buffer

m  Front panel data buffer

m  Tone generator

m  Tone/temp readback buffer

m  Timer configuration circuitry

I/0O Delayed Data Buffer

This circuitry interfaces between the I/O data bus and the Write Delayed
data bus.
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Timer Configuration

This circuitry is composed of a latch and three two-input data multiplexers
built with discrete gates. When a byte of data on the I/O data bus is latched,
some of the data bits individually configure counters 1 and 2, allowing the
timer to accept different inputs for different system tasks. The operating
system uses counter 0 as a real-time clock based on the 2 MHz CLK input
from the clock generator, which is always operating at 8 MHz.

Real Time Clock

This clock and its oscillator circuit maintain the current time of day. The EXP
sets the real time clock and also interrupts the Executive processor (EXP)
every one second to request the EXP to read the time.

Serial Data Interface (SDI)

This circuitry is a custom IC that interfaces the EXP to both front panel
knobs. The EXP controls this IC, and this IC interrupts the EXP when a
device requires service.

Tone Generator

This circuitry utilizes a DAC and a timer. The timer is equipped with a special
current switch and capacitor to set the timer’s frequency. The timer outputs
a square wave whose frequency is inversely proportional to the digital value
written to the temp/tone DAC. Thus, if a zero value is input to the DAC, the
tone generator produces the highest tone.

Temp/Tone Readback Buffer

This circuit is an eight-line buffer connected to the I/O data bus. The EXP
uses this buffer to monitor the tone generator.
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A15 Memory
Management (MMU)
Board

The A15 MMU board consists of the following circuits:
= MMUIC

m  Waveform RAM

m  Display interface

m  Time Base/Controller interface

m  Executive processor (EXP) interface
m  Display IC

m  Microprocessor

m  Bit map RAM

m  Waveform display RAM circuitry

m  Video DAC

The A15 MMU board coordinates communications among the following
three oscilloscope subsystems:

m  Display
m  Time Base/Controller
m  Executive

See Figure 9-9 for a block diagram of this board.

MMU IC

This circuit controls all data transfers to and from waveform RAM. The MMU
gate array controls high-speed transfers of waveform data and communica-
tion messages between waveform RAM and the three subsystem interfaces:
the Display, Time Base/Controller, and Executive processors. A set of hand-
shaking lines designed to the DMA facilities of each particular subsystem
coordinates each subsystem interface.

Waveform RAM

This memory consists of 512 Kbytes of RAM. The RAM holds waveform data
and messages that are read and written by the Time Base/Controller, Dis-
play, and Executive subsystems.

Display Interface

Data is transferred to and from the Display subsystem and to and from the
MMU IC through the Display Interface. The data is buffered with the bidirec-
tional display data buffers.
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Time Base/Controller Interface

Data is transferred to and from the Time Base/Controller subsystem and to
and from the MMU IC through this interface.

Executive Processor (EXP) Interface

This circuit consists of bidirectional buffers, address mapping programmable
array logic (PAL), and interface timing control PALs. This circuitry directs
data flow to the EXP from the MMU IC and vice versa.

Display IC

This component consists of the following functional circuits:
m  CRT controller

m  Video output circuitry

m  Compressor circuit

The basic function of the CRT Controller is to produce VIDEO and SYNC
signals that indicate to the CRT where to position video information. The
controller is virtually automatic in operation and invisible to the firmware
programmer except for several internal registers that must be initialized at
power-on.

The video output circuitry is where the hardware recognizes and displays
specific data structures while the raster-scan CRT displays the contents of
the bit map.

During the refresh of the screen, the hardware acquires bit map data along
with waveform display data to yield a final color index.

The compressor circuit receives a waveform composed of several possible
numbers of data points and outputs 512 pairs (one minimum and one
maximum) to the display.

Microprocessor

The microprocessor transforms the entire Display subsystem into an intelli-
gent peripheral dedicated to operating the display. The firmware that con-
trols the Display subsystem executes from ROM in the microprocessor’s
address space. The clock for this microprocessor operates at a frequency of
8 MHz.

Bit Map RAM

This memory consists of 256 Kbytes of RAM, divided into 4-bit planes of
65,536 bytes each. Three of the bit planes are for text and the remaining bit
plane is for XY, variable persistence, and infinite persistence. Each bit in a
plane represents a single pixel of the display. Setting the representative pixel
bit in each of the planes controls the color or intensity.
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Waveform Display RAM

This memory consists of 65,536 bytes. These bytes contain the minimum/
maximum pairs of values, color index, and overrange/underrange informa-
tion.

Video Digital-to-Analog Convertor (DAC)

This circuitry converts the digital data from the Display IC into analog data
for the A7 CRT Socket board.

A17 Executive
Processor Board

The A17 Executive Processor board consists of the following circuitry:
m  Executive processor (EXP)

m  Numeric coprocessor circuitry

m  Bus buffer circuitry

m  Preset circuitry

m  Wait state circuitry

m  [nterrupt controllers

= DMA Controller

See Figure 9-10 for a block diagram of this board.

Executive Processor (EXP)

This microprocessor executes firmware routines stored in EPROMS that are
located on the A18 Memory board to control the operation of the oscillo-
scope. Along with the numeric coprocessor, the EXP does all data proces-
sing not directly related to generating the display or digitizing the waveform.
When power is first applied to the oscilloscope, the EXP executes local and
system diagnostic tests, which are located in the EPROMSs on the A18
Memory board.

The EXP performs these functions with the following three main circuits:

m the clock generator creates the timing signals and synchronized reset
signals for the microprocessor

m  the microprocessor reads and writes data, generates addresses for 1/O
and memory devices, and generates status signals for the bus controller

m the bus controller interprets the microprocessor’s status signals and
generates the necessary bus control signals for the Executive bus

Address decoders, address latches, and data buffers are all support circuits
for 1/0O operations.
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Numeric Coprocessor

This coprocessor is a high-speed floating-point processor that executes
instructions in parallel with the EXP. The EXP programs and controls the
numeric coprocessor as an I/O device at addresses 0F 8¢y 10 OFFpy.

Bus Controller

This circuit consists of a data buffer, an address buffer, and a control buffer
that provide command and control signals from the microprocessor to the
three Executive buses. The Executive buses consist of the following:

The system data bus — is a bidirectional bus. It allows the microprocessor
to fetch instructions from memory, and also to write data to memory and
read data from memory. The memory that the microprocessor uses is lo-
cated on the A18 Memory board.

The system address bus — carries the address of a device when the
microprocessor is requesting access to that device. Once the microproces-
sor has access, the addressed device can then respond to the microproces-
sor.

The system control bus — carries control signals sent by the microproces-
sor. These control signals are sent to the devices that the microprocessor
addresses so that the devices can respond at the proper moment in the bus
cycle.

Reset

This circuitry generates synchronized ready and reset control signals.

Wait State

This circuitry extends the bus cycle so that slower devices have sufficient
time to read or write data.

Interrupt Controllers

These circuits constantly monitor the EXP’s interrupt lines to ensure that the
highest priority interrupt gets serviced first. The Interrupt controllers provide
the ability to assign priority levels to all the system’s interrupt lines and,
conversely, to ignore (mask) any of the interrupt lines as well.

DMA Controller

This circuitry shortens the GPIB transfer time and also the transmission time
of waveforms through the GPIB.
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A18 Memory Board

The A18 Memory Board provides the Executive processor (EXP) with system
RAM (SRAM), Nonvolatile RAM (NVRAM), and EPROM for most operations.
Support circuitry for the memories and diagnostic circuitry for troubleshoot-
ing are located on-board. All accesses to SRAM, NVRAM, or EPROMSs are
initiated by the A17 Executive Processor board (specifically by the EXP or
the DMA controller). Refer to the discussion of the A17 Executive Processor
board, earlier in this section, for bus cycle timing information.

The A18 Memory board consists of the following circuitry:
m  Address latches

m  Address decode and memory select circuitry

= EPROM and system RAM

m  Memory data buffers

m  Wait state generator

m  Wait state diagnostics

m  Memory configuration readback

m  Nonvolatile RAM and battery backup

See Figure 9-11 for a block diagram of this board.

Address Latches

This circuitry buffers and holds the address lines for the EPROMs, SRAMSs,
NVRAMs, and other on-board devices until the end of the bus cycle.

Address Decode and Memory Select

This circuitry consists of a programmable array logic (PAL) device that
decodes the address lines to produce five RAM select signals (DCS4-8) and
four EPROM select signals (DCS0-3). DCS8 enables the SRAM while
DCS4-7 enable the NVRAM. All EPROM and RAM select lines are latched,
and the latch outputs are normally enabled. While the latch enable signal is
high, the latch outputs are responsive to changes on the inputs; while the
latch enable signal is low, the select lines are latched.

The EXP on the A17 Executive Processor board generates the address line
inputs, A14-A19. Depending upon the position of a jumper on the A17
Executive Processor board, address lines A20-A23 can be memory bank-se-
lect lines or microprocessor address lines.

The memory select circuitry provides latched memory select lines and an
enable signal for the memory data buffers.
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EPROMs, SRAM, and NVRAM

The memory includes EPROMs, System RAM (SRAM), and Nonvolatile RAM
(NVRAM). The EPROMSs contain all of the operating system code and diag-
nostics code for the EXP. All the memories share the latched address bus.
The SRAM stores miscellaneous constants that the operating system code
uses and produces. The NVRAM contains stored settings, stored traces,
and other nonvolatile parameters. The memories are organized into high
and low-byte pairs. The address decode PAL generates latched chip-select
signals. A separate latched chip-select signal selects each of these pair. The
memory data buffers buffer the data lines to the Executive data bus.

Memory Data Buffers

These ICs drive data between the memories and Executive data bus. Both
eight-bit buffers are enabled when all of their inputs are high.

Wait State Generator

This circuit allows the EXP to access memory devices when the EXP is
operating at faster clock frequencies. When the EXP is operating at frequen-
cies greater than 8 MHz, the bus cycle time is too short to allow reads or
writes to the present memory devices. The wait state generator sets the
SRDY line (see Figure 9-10) on the Executive bus low to signal the EXP to
lengthen the bus cycles.

The wait state generator also contains a circuit to generate control signals
(similar to those on the Executive bus). These control signals are early
address latch (ELATCH), early memory write control (EMWTC), and early
memory read control (EMRDC).

Wait State Diagnostics

This firmware routine measures the time interval that the wait state generator
generates when a one (1) is written to 1/0 address 8020;,¢y. This causes the
wait state diagnostics to connect the SRDY signal to the DIAGNSIG line on
the Executive bus. A timer on the A14 1/0O board can then measure the
length of the wait.

Memory Configuration Readback

This circuitry allows the diagnostics to read the position of the memory
configuration straps and the bank address lines. One bit of the readback
data byte also indicates if the battery is at 2.5 V (an early warning of a low
battery). The EXP performs an I/O read at address 8040,y to read this
information.

Battery Backup

These batteries provide standby power to the nonvolatilie RAM (NVRAM)
during the powered-off periods of the oscilloscope.
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A19 Strobe/TDR The A19 Strobe/TDR buffer board is comprised of the following three main

Buffer Board circuits:
m  Strobe sense select circuitry

m  Strobe deskew circuitry
m  TDR buffer and level shift circuitry
See Figure 9-12 for a block diagram of this board.

Strobe Sense Select

This circuit consists of five signal diodes (these diodes are normally off). The
diodes carry the four sampling signals (J1A, J2A, J3A, J4A) from the four
sampling heads, and the reference strobe signal. When a particular diode is
biased on, it allows the selected strobe sense signal to continue out of
jumper J32.

Strobe Deskew

This circuit corrects the time delay between the sampling strobe signals
which may occur from the mismatch in the external cabling or in the internal
cables that distribute the strobe. The repositioning is done with the strobe
deskew voltages, which are DC control voltages found on jumper J34.
(Power is also supplied to this board through this jumper.) The strobe des-
kew voltages are generated on the A1 M/F Strobe Drive board and are
controlled by the microprocessor on the A5 Time Base/Controller board. The
sampling strobe alignment is checked by routing the strobe sense signals to
the A5 Time Base/Controller board where the microprocessor measures and
adjusts the time alignment of each sampling head.

TDR Buffer and Level Shift

This circuitry consists of an ECL buffer and four dual-transistors that level-
shift the TDR signal for proper drive of the TDR step generators in the sam-
pling heads.

A20-23 Head The A20-A23 Head Interconnect boards provide the interface between the
sampling head connectors (J11, J12, J13, J14), the ribbon cable W150, and

Interconnect Boards the coaxial cables W100 and W200. W150 connects to the A26 M/F Acquisi-
tion Interface board and carries the control status and power. W100 and
W200 connect to the A24/A27 Acquisition Analog board and carry the sig-
nals from the sampling heads.
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A26 M/F Acquisition
Interconnect Board

The A26 M/F Acquisition Interconnect board provides and distributes the
power to the interconnections between the following boards:

m A24/A27 Acquisition Analog board

m  A25/A28 Acquisition MPU board

m A20-A23 Head Interconnect boards

See Figure 9-13 for the block diagram of this board.

The A26 M/F Acquisition Interconnect board also has a precision voltage
reference (V) to furnish the =5 V reference required by the A24/A27 Acquisi-
tion Analog board.

A24/A27 & A25/A28
Acquisition System
Boards

The Acquisition system consists of four boards: the A24/A27 Acquisition
Analog boards and the A25/A28 Acquisition MPU boards.

The A24/A27 Acquisition Analog board consists of the following major
blocks:

®m  Programmable gain amplifiers

m  A/D converters

m  Measurement hardware

m  Timing and sampling head control

The A25/A28 Acquisition Analog board consists of the following major
blocks:

m  Shared RAM

m  Tme base/controller interface

®  Microprocessor

®  Measurement hardware

®  Timing and sampling head control

See Figures 9-14 and 9-15 for the block diagrams of these boards.

Programmable Gain Amplifiers

The four sampling head outputs are multiplexed to two amplifier channels
through the input multiplexer. The microprocessor selects a sampling head
channel to be acquired and connects it to one of the amplifier channels. The
programmable gain amplifier then applies offset (Vert Pos) and amplifies or
attenuates the signal (Vert Size). The output of the ampilifier is applied to the
analog to digital (A/D) converter for conversion to digitized data.
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A/D Convertors

The output of each programmable gain amplifier is applied to an eight-bit
flash A/D converter. The converter compares its analog input to two refer-
ence voltages (+1 V REF and —1 V REF) and outputs an eight-bit binary
number that indicates the relative value of the analog input signal in relation
to the reference voltages. The digital output from the A/D converters is
stored in the shared RAM and made available for transfer to the Waveform
Memory through the Time Base/Controller.

Measurement Hardware

This circuitry has the selected sampling head output from the input multi-
plexer applied to a precision strobed voltage comparator. This voltage
comparator compares the sampling head output voltage to a reference
voltage generated by a 14-bit digital-to-analog converter (DAC). The
comparator output is then filtered by a filter and transition counter circuit on
the A25/A28 Acquisition MPU board to remove false transitions generated by
noise and to count the transitions.

When the processor requests a hardware timing measurement such as a
propagation delay measurement, the comparator is programmed for the
appropriate measurement level and the transition counter is programmed to
locate the selected transition number and slope. The hardware counts the
strobe pulses that occur from the beginning of the acquisition to the point
where the selected transition occurs. This operation is performed on two
channels — one for each crossing point of the timing measurement. When
the transition points are found, the Acquisition processor reads the sample
number from the hardware and stores it in a specific location in the shared
memory for the Time Base/Controller. The Time Base/Controller reads these
points (from each channel involved in the measurement), subtracts these
points, and then multiplies the result by the sampling interval. The result is a
measurement of the time between two threshold points.

Timing and Sampling Head Control

This hardware generates analog control voltages that control several sam-
pling head operation and calibration parameters. For example, the loop gain
calibration adjustment is controlled by an analog voltage generated in the
oscilloscope for each sampling head channel. In addition, three digital
control lines go to each sampling head — two to enable or disable TDR on
each channel and one to enable smoothing for both channels in a head.

This circuit block also generates timing signals that control when waveform
data is digitized and when the measurement hardware is clocked. The time
base sends a strobe pulse to the acquisition system and to the sampling
head to initiate a sample. Each acquisition processor can also generate
strobe pulses locally for Self-Tests and diagnostic purposes.

3-28 Theory of Operation



Block Diagram Descriptions

Shared RAM

The memory for the A25/A28 Acquisition MPU board contains 16 Kbytes of
shared RAM. This memory is arbitrated on the A25/A28 Acquisition MPU
boards between the Acquisition system processor, the Time Base/Controller
processor, and the A/D converters on the A24/A27 Acquisition Analog
board. All waveform data acquired by the Acquisition system, as well as
control and data messages passed between the Acquisition system and the
Time Base/Controller, pass through this shared memory.

Time Base/Controller Interface

This circuitry handles requests from the Time Base/Controller to access the
shared memory on the A25/A28 Acquisition MPU boards. The shared
memory is then arbitrated and buffered through the Time Base/Controller
interface hardware. This hardware decodes and latches the Time Base/Con-
troller address and generates a wait signal that holds the Time Base/Control-
ler processor in a wait state until a bus cycle can be granted to allow the
memory access to complete.

The arbitration logic coordinates requests for access to the shared memory
from the A/D converters, the Acquisition system processor, and the Time
Base/Controller processor.

Microprocessor

The microprocessor controls the Acquisition system, which has 64 Kbytes of
EPROM for code storage, 16 Kbytes of shared RAM and 8 Kbytes of un-
shared RAM. The microprocessor calibrates and manages the program-
mable gain amplifiers and measurement hardware. The microprocessor also
accepts and executes commands from the Time Base/Controller processor
and manages the sampling head digital and analog controls, including
scanning the front panel SELECT buttons on the sampling head and driving
the front panel LEDs.
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Performance Verification

This section contains procedures to check electrical specifications and
examine measurement limits listed in Table 4-1. Use these procedures to
check the oscilloscope operation following repair. To functionally test the
oscilloscope, simply perform the procedures listed in Table 4-1 which have a
“yes” indication in the Functional Test column. The Specifications or Mea-
surement Limits are given at the beginning of each procedure. Adjustment
procedures are included in the Adjustment section. Refer to the 77801C
Digital Sampling Oscilloscope User Manual for more information about
oscilloscope specifications and operation. The Setup in each procedure
provides information concerning test equipment setup or interconnection.
Refer to Table 4-2 for more information concerning test equipment used in
the setups.

Most Performance Verification and Adjustment procedures can be run in any
order. However, the Sampling Head Calibration must always precede other
procedures which use an operational sampling head (i.e., does not apply to
parts using the Calibration Head). Also, if a different sampling head is used,
then a sampling head calibration is required for each additional sampling
head.

Table 4-1: Measurement Limits, Specifications, and Functional Tests

Part and Description Measurement Specifications Functional
Limits (Examine) (Check) Test
Power-On Diagnostics none none yes
Sampling Head none none yes
Extended Diagnostics none none yes
Vertical Reference Voltage none +5V =200 pV and no
-5V 200 pv
Horizontal Reference Clock none 200,000 kHz =5 kHz no
Vertical Accuracy
Vertical Gain none +1.0% full scale yes
Offset Accuracy none +2mV yes
Vertical Linearity none *1% no
System Vertical RMS Noise 200 pV at 2 mV/div none yes
500 pV at 5 mV/div
1 mV at 10 mV/div
632 pV at 20 mV/div
1.58 mV at 500 mV/div
3.16 mV at 100 mV/div
6.32 mV at 200 mV/div
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Table 4-1: Measurement Limits, Specifications, and Functional Tests (Cont.)

Part and Description Measurement Specifications Functional
Limits (Examine) (Check) Test
Sweep Rate Accuracy 0.05% at 2 ns/div none yes
0.08% at 1 ns/div
0.8% at 100 ps/div
2.5% at 10 ps/div
10% at 1 ps/div
Triggering yes
300 MHz Sensitivity 100 mV,_, at 300 MHz 100 mV stable display
1000 MHz Sensitivity 100 mVp, at 1000 MHz 100 mV stable display
3.0 GHz Sensitivity 100 mVp_, at 3.0 GHz 100 mV stable display
Internal Clock yes
Rise Time <2.5ns <2.5ns
Frequency 100 kHz +3% 100 kHz +3%
Duty Cycle 50% *3% 50% *3%
Prescaler 800 mVp, at 2 GHz 800 mV stable display yes
600 mVp,_, at 3 GHz 600 mV stable display
600 mVp_, at 10 GHz 600 mV stable display
Calibrator Output yes

Rise Time (typical)

250 ps

250 ps

Peak-to-peak Amplitude

250 mV =10%

250 mV +10%

4-2
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Performance Verification

Table 4-2 (Test Equipment), contains suggested test equipment for use in
this section. Procedure steps are based on the test equipment examples
given, but you may substitute other equipment with similar specifications.
The use of different equipment may alter test results, setup information, and
related connectors and adapters.

Table 4-2: Test Equipment

Description

Minimum
Specification

Examples of Applicable
Test Equipment

High Frequency
Sine Wave Genera-
tor

10 MHz to 10 GHz

WILTRON 6759B Opt 2

Sampling Head SD-Series SD-24 and any other Tektronix
SD-Series Sampling Head ex-
cept SD-14

Digital Voltmeter <0.005% Accuracy  FLUKE 8842A Digital Voltmeter

(w/test leads)

Frequency Counter One Part in Tektronix DC 5010 Universal

1,000,000 Accuracy

Counter/Timer with a
TM 5000-Series Power Module

Calibration Head

Tektronix Calibration Head
067—1413-00

Precision Voltage
Source

DATA PRECISION 8200

Test Terminal

any GPIB
(IEEE—1978) con-
troller, or ASCII
terminal equipped
with an RS-232-C
port.

Requires compat-
ible RS-232-C serial
interface cable

IBM compatible PC with termi-
nal emulation software

Coaxial Cable, 50 Q
(3 required)

50 Q), 36-inch, male
BNC connectors

Tektronix Part 012—0482—-00

Coaxial Cable, RF

RF cable, 12 in.,
SMA connectors

Tektronix Part 1774—1364—00

RF cable, 8.5 in.,
SMA connectors

Tektronix Part 1774—1120—-00
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Table 4-2: Test Equipment (Cont.)

Description Minimum Examples of Applicable
Specification Test Equipment
Adapters BNC female-to-male Tektronix Part 103—0090—00

Dual Banana

BNC male-to-female Tektronix Part 103—0035—00
Dual Banana

SMA male-to-BNC
female (8 required)

Tektronix Part 015—1018—00

SMA female-to-BNC Tektronix Part 013—0126—00
male

SMA male-to-N
male

Tektronix Part 015—0369—00

Power Divider, 50 Q 6 dB load isolation,  Tektronix Part 015—1014—00
50 Q, SMA
connectors

Termination, 50 Q Impedance, 50 Q; Tektronix Part 015—1022—-00
accuracy within 2%;

SMA connectors

Attenuator, 10X 20 dB attenuation, Tektronix Part 011 —-0059—-02

50 Q, one male and

one female

Attenuator, 2X

50 O, SMA, one
male and one
female

Tektronix Part 015—1001-00

Power Supplies
Troubleshooting
Fixture

Tektronix 067 —1264—-00
Extended Diagnostics
11000-Series Power Supplies
troubleshooting fixture

Probe, 10X Attenuation 10X Tektronix P6106A

Pickoff, 10X Picosecond Pulse Labs 5520A
Power Meter HP 436A

Power Sensor HP 8485A

Alignment Tool

Plastic hex

Tektronix Part 003—0301-00

Insulated slot

Tektronix Part 003—0675—01

Square Tip
(ceramic)

Tektronix Part 003—1400—-00

Magnetic Screw-
driver

Holder for Torx
head tips

Tektronix Part 003—0293—-00
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Table 4-2: Test Equipment (Cont.)

Description

Minimum
Specification

Examples of Applicable
Test Equipment

Torx Head Screw-
driver

#10 tip

Tektronix Part 003—0814—00

#15 tip

Tektronix Part 003—0966—00

#20 tip

Tektronix Part 003—0866—00

External Loopback
Connector

RS-232-C
connector

Tektronix Part 013—0198—-00

Shorting Strap

two alligator clips
on a short pigtail
conductor

Integrated Circuit
Extracting Tool

IC Insertion-Extrac-
tion Pliers, 28-pin
type

General Tool P/N U505BG or
equivalent

Board Removal
Tools

Straight-slot screw-
driver, large

Torx-drive screw-
driver.

T-7, T-8, T-10, T-15,
T-20, T-25

Allen (hex) Wrench,
1/16-inch

Nutdrivers,
3/16-inch, 1/4-inch,
7/16-inch

Needle-nose pliers

Small Ruler

half inch rulings

Antistatic wrist strap

Tektronix Part 006—3415—04
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Test Record

Photocopy the next four pages and use them to record the performance test
results for your instrument.
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11801C Test Record

Performance Verification

Instrument Serial Number:

Certificate Number:

Temperature: RH %:
Date of Calibration: Technician:
Performance Test Minimum Incoming Outgoing Maximum

Vertical Accuracy

Vertical Gain, First Compartment Acquisition Measurement:

Channel 1

Step 11.

5 mV/div
10 mV/div
20 mV/div
50 mV/div
100 mV/div
200 mV/div
5 mV/div
10 mV/div
20 mV/div
50 mV/div
100 mV/div

200 mV/div

—20.5 mV
—-41.0 mV
-82mV
—205 mV
—-410 mV
—-820 mV
19.5 mV
39.0 mV
78 mV
195 mV
390 mV

780 mV

+1.2% at checkpoint

—-19.5mV

—-39.0 mV

—-78 mV

—-195 mV

-390 mV

—780 mV

20.5 mV

41.0mV

82 mV

205 mV

410 mV

820 mV
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11801C Test Record (Cont.)

Performance Test Minimum Incoming Outgoing Maximum

Vertical Gain, First Compartment Acquisition Measurement: +1.2% at checkpoint

Channel 2

Step 11. 5 mV/div -20.5mV -19.5mV
10 mV/div -41.0 mV —-39.0 mV
20 mV/div -82 mVv —-78 mV
50 mV/div —205 mV —195 mV
100 mV/div —410 mV -390 mV
200 mV/div —-820 mV —-780 mV
5 mV/div 19.5 mV 20.5 mV
10 mV/div 39.0 mV 41.0mV
20 mV/div 78 mV 82 mv
50 mV/div 195 mV 205 mV
100 mV/div 390 mV 410 mV
200 mV/div 780 mV 820 mV

Vertical Offset Accuracy, First Compartment +2mV

Step 10. 400 mV 398 mV 402 mV

Step 11. 1V 0.998 V 1.002V
2V 1.998 V 2.002V
—400 mV —-402 mV —-398 mV
-1V -1.002V —-0.998 V
-2V —-2.002V -1.998 V
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Performance Verification

Performance Test Minimum Incoming Outgoing Maximum

Vertical Gain, Third Compartment Acquisition Measurement: +1.2% at checkpoint

Channel 1

Step 11. 5 mV/div -20.5mV -19.5mV
10 mV/div -41.0 mV —-39.0 mV
20 mV/div -82 mVv —-78 mV
50 mV/div —205 mV —195 mV
100 mV/div —410 mV -390 mV
200 mV/div —-820 mV —-780 mV
5 mV/div 19.5 mV 20.5 mV
10 mV/div 39.0 mV 41.0mV
20 mV/div 78 mV 82 mv
50 mV/div 195 mV 205 mV
100 mV/div 390 mV 410 mV
200 mV/div 780 mV 820 mV

Vertical Gain, Third Compartment Acquisition Measurement: +1.2% at checkpoint

Channel 2

Step 11. 5 mV/div —20.5 mV —19.5 mV
10 mV/div -41.0 mV -39.0 mV
20 mV/div -82 mVv —-78 mV
50 mV/div —205 mV —-195 mV
100 mV/div —-410 mV -390 mV
200 mV/div -820 mV —-780 mV
5 mV/div 19.5 mV 20.5 mV
10 mV/div 39.0 mV 41.0 mV
20 mV/div 78 mV 82 mV
50 mV/div 195 mV 205 mV
100 mV/div 390 mV 410 mV
200 mV/div 780 mV 820 mV
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11801C Test Record (Cont.)

Performance Test Minimum Incoming Outgoing Maximum

Vertical Offset Accuracy, Third Compartment +2mV

Step 10. 400 mV 398 mV 402 mV

Step 11. 1V 0.998 V 1.002V
2V 1.998 V 2.002V
—400 mV —-402 mV —-398 mV
-1V -1.002V —0.998 V
-2V —-2.002V -1.998 V

Sweep Rate Accuracy

ns Sweep Rate Accuracy

Step 10. 2 ns/div (£ 0.05%) 18.172 ns 18.192 ns

Step 14. 1 ns/div (£ 0.08%) 9.083 ns 9.098 ns

ps Sweep Rate Accuracy

Step 18. 100 ps/div (£ 0.8%) 902 ps 916 ps

Step 28. 10 ps/div (+2.5%) 248.1 mV 260.5 mV

Step 40. 1 ps/div (£ 10%) 23.1 mv 28.3 mV

Internal Clock

Step 6. Rise Time 2.5ns

Step 8. Frequency 97 kHz 103 kHz
Duty Cycle 47% 53%

Calibrator Output

Step 6. Rise Time =250 ps

Amplitude 225 mV 275 mV
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Using These
Procedures

Some procedures begin with a setup illustration that shows what test equip-
ment is needed and how to connect it. The other procedures require only a
calibrated SD-Series Sampling Head. Refer to Table 4-2 (Test Equipment),
on the preceding pages for an example of the test equipment for each
procedure.

Conventions in this Manual

In these procedures, the following conventions are used:

CAPITAL letters within the body of text identify front panel controls,
indicators, and connectors on the oscilloscope (for example, MEASURE)
and sampling head.

Bold letters identify menu labels and display messages.

Initial Capital letters identify connectors, controls, and indicators (for
example, On) on associated test equipment.

In some steps, the first word is italicized to identify a step that contains a
performance verification and 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 concerns
measurement limits that indicate whether the oscilloscope is operating
properly; these limits are not to be interpreted as electrical specifica-
tions.

Menu Selections and Measurement Techniques

Details on measurement techniques and instructions for making menu
selections are generally not included in these procedures. Comprehensive
descriptions of menus and oscilloscope features are located in the 77801C
Digital Sampling Oscilloscope User Manual.

User Manual

The 11801C Digital Sampling Oscilloscope User Manual is strongly recom-
mended to familiarize the first-time user with oscilloscope controls and
features.

11801C Service Manual
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Performance Tests

This section contains the procedures to check the electrical specifications
and examine the measurement limits listed in Table 4-1. To functionally test
the oscilloscope, simply perform the procedures which have a “yes” indica-
tion in the Functional column. The Specifications or Measurement Limits are
given at the beginning of each procedure. Adjustment procedures are
included in the Adjustment section. Refer to the 7171807C Digital Oscilloscope
User Manual for more information about oscilloscope operation. The Setup
in each procedure provides information concerning test equipment setup or
interconnection. Refer to Table 4-2 for more information concerning test
equipment used in the setups.

11801C Service Manual
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Power-On
Diagnostics

This procedure should be performed within the ambient temperature range
of +18° Cto +28° C (+64° F to +82° F), when a performance check at
peak operating conditions is required.

Setup to Invoke Power-On Diagnostics

11801C

SD-series
sampling
head

i

L] |

(not
installed

yet)

00 Ll

Procedure to Invoke Power-On Diagnostics

Applying a voltage outside the range printed on the sampling head
can result in damage. Static electricity is also a hazard.

The input diodes used in the sampling heads are very susceptible to dam-
age from overdrive signal or DC voltages and from electrostatic discharge.
Never apply a voltage outside the range printed on the front of the sampling
head. Operate the 11801C only in a static-controlled environment.

Connect the wrist strap provided with the 11801C to the ANTISTATIC CON-
NECTION, as shown in Figure 2-1. Refer to the 178071C Digital Sampling
Oscilloscope User Manual for more information.

|:| Step 1: Check that the sampling head is not yet installed, and that the
ON/STANDBY switch is in the STANDBY position.

Step 2: Remove the top and bottom covers from the oscilloscope
(unless you are only performing a functional test).

|:| Step 3: Install an SD Series sampling head in the left sampling head
compartment marked CH 1/CH 2.

Step 4: With the oscilloscope’s rear panel PRINCIPAL POWER SWITCH
set to OFF, connect the oscilloscope to a suitable power source.

4-14

Performance Verification



Performance Tests

|:| Step 5: Set the rear panel PRINCIPAL POWER SWITCH to ON and then
set the oscilloscope’s front panel ON/STANDBY switch to ON.

When the oscilloscope is first installed, the rear panel PRINCIPAL POW-
ER SWITCH should be set to and left in the ON position. From then on,
use the front panel ON/STANDBY switch to perform all subsequent
power switching.

|:| Step 6: Monitor the following diagnostic run functions, and note the
range of possible results.

Diagnostics

Each time the front panel ON/STANDBY switch is set to ON, the oscilloscope
performs Kernel diagnostics on its microprocessor subsystems, followed by
Self-Test diagnostics on most all of its major circuits. Failures from either of
these two sets of diagnostics may cause the oscilloscope to enter the Ex-
tended Diagnostics menu as described later in this section.

When Kernel diagnostics begin, the Diagnostics in Progress and Comm
Test in Progress messages are displayed on the screen. If the oscilloscope
is being powered-on from a cold condition, then the diagnostics may be
completed before the CRT is warmed up and able to display these mes-
sages. Diagnostic routines are then performed in parallel on each of the
oscilloscope’s microprocessor subsystems (Display, Executive, Time Base,
and Mainframe Acquisition). Following successful execution of their Kernel
diagnostics, Acquisition microprocessors attempt to communicate with the
Time Base microprocessor and the Time Base and Display microprocessors
attempt to communicate with the Executive microprocessor.

Successful completion of Kernel diagnostics is indicated by the start of
Self-Test diagnostics. A failure of Kernel diagnostics will be indicated by the
message, Dsy Kernel Failure, or Comm Test in Progress displaying on the
screen (for Display kernel failures) and/or by a single high-low beep and
illuminated menu button indicators (for Executive kernel failures).

Self-Test Diagnostics

These begin by displaying Self-Test in Progress (when the Display micropro-
cessor has successfully communicated with the Executive microprocessor).
Pattern changes on the display and the flashing of the display indicate a test
in progress. The Self-Test diagnostics are successfully completed when the
oscilloscope returns to normal operation. Any failures cause the oscilloscope
to produce a double high-low beep, and then to display the Extended Diag-
nostics menu on the screen. Faulty field replaceable units (FRUs) may then
be identified by touching the (?)Help label. If any errors occur, record the
error codes for the failed circuit block(s), and then refer the oscilloscope to a
qualified service person.

11801C Service Manual
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Front panel controls are active during the Self-Test diagnostic sequence;
however, any disturbance of these controls causes a test failure. If such a
failure occurs, the oscilloscope automatically enters the Extended Diagnos-
tics mode and displays the Extended Diagnostics menu. Touch the Exit
label twice to remove this menu. Note that if the diagnostics detect a fatal
fault, it may not be possible to exit the menu.

Power-On Diagnostics Complete

This state is signified when the oscilloscope returns to normal operation. If
the oscilloscope passes Power-on diagnostics, the front-panel settings that
were in effect at the last power-off are restored.
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Sampling Heads This procedure shows the setup and lists the steps for calibrating Loop Gain
and Offset Null. Note that this is an optional enhanced accuracy procedure
that fine tunes internal channel processing circuitry in conjunction with any
operational sampling head type being used (the 067 —1413—-00 calibration
head is a service device and does not require system calibration). This
procedure also initiates a built-in 11801C program which causes the main-
frame to remember which sampling head type was used in the calibration. In
this way, pre-calibrated heads can be interchanged without requiring recal-
ibration.

Setup to Calibrate a Sampling Head

Sampling Head (except SD-14)

o 03]

000

BER RN

(not connected yet) o 12" RF Cable

11801C

OO Ll

N

oo 50 Q Termination
(not connected yet)

Procedure to Calibrate a Sampling Head

D Step 1: Power-up and Initialize as follows:

Set the ON/STANDBY switchto ON .................. rocker / press
UTILITY button . ... e press
Initialize (in majormenu) .......... ... .. ...l touch
Initialize (verify) ....... ... . touch

D Step 2: Set up first Automatic Calibration as follows:

Pressthe UTILITY button ......... ... .o i press
Page to Enhanced Accuracy .......................... press
Gain (inmajormenu) ...........o i touch
Identify Mainframe .................. ... . ... ... touch
Identify Channel (2) ......... ..o, touch
Automatic Calibrate (in pop-upmenu) .................. touch
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|:| Step 3: Perform the Loop Gain calibration as follows:

Connect the CALIBRATOR output to the sampling head input to be
calibrated (2).

Select Proceed (in the Loop Gain pop-up menu) ......... touch
Store Constants (in pop-upmenu) ...................... touch

|:| Step 4: Set up second Automatic Calibration as follows:

Disconnect the calibration cable from the sampling head input.
Offset (inmajormenu) ......... ... ..., touch
Automatic Calibrate (in pop-upmenu) .................. touch

[[] step 5: Perform the Offset Null calibration as follows:

Connect a 50 Q termination to the sampling head input.

Select Proceed (inpop-upmenu) ...................... touch
Store Constants (in pop-upmenu) ..................... touch
Exit (inpop-upmenu) .............cc it touch

|:| Step 6: Repeat Steps 1 through 5 for all sampling head compartments
and channels being tested.
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Extended
Diagnostics

The Extended Diagnostics perform more extensive testing than the Self-Test
diagnostics. They can be used to assist troubleshooting, particularly in
service environments.

Setup to Invoke Extended Diagnostics

11801C

OO ko

If the oscilloscope entered the normal operating mode without any diagnos-
tic failures, perform the following steps to enter the Extended Diagnostics
mode. No inputs or I/O cables should be attached to the oscilloscope for
these tests.

Procedure to Invoke Extended Diagnostics

|:| Step 1: With the sampling head installed as illustrated, check initial
conditions as follows:

Set the oscilloscope ON/STANDBY switchtoON ............. press
Check sampling head Select button is OFF .. visually check indicator

You may lose stored settings, stored traces, or other data stored in
NVRAM by turning the power off (that is, setting the ON/STANDBY
switch to STANDBY or the PRINCIPAL POWER SWITCH to OFF)
during the execution of the Extended Diagnostic tests that deal with
the Executive processor’'s NVRAM tests. However, this does not
seriously affect oscilloscope operation.

11801C Service Manual

Selectthe UTILITY button .. ......... .. ... it press
Page to Enhanced Accuracy (in majormenu) ........... touch
Page to Utility2 (inmajormenu) ........................ touch
Extended Diagnostic (in majormenu) .................. touch
Extended Diagnostic (in pop-upmenu) ................. touch
Select All, and then Run to startthetests ................ touch
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[C] step 2: Check that all tests have executed and have a Pass status.
Then, make the following selections in the order shown:

Executive (if not already highlighted) ....................... touch
Block (inmajormenu) ...........iiiiiiiii i touch
External I/O (inpop-upmenu) ............covviieinnennn.. touch
Area (iNMajorMenu) . .........uiiiineiiiniineinennnn touch
GPIB (inmajormenu) ...........coiiiiniiiiiinnn.. touch
Routine (inmajormenu) ......... ... . i touch

[] step 3: Select and run the following tests:

Select Run to start the Intrpt Resettest ..................... touch
Select Reset Status, and then Run to startthetest ........... touch
Select Data Lines, and then Run to startthetest ............. touch
Select Interrupt, and then Run to startthetest ............... touch

[C] step 4: Check that all four of the previous tests have executed and
passed. Then, exit as follows:

Select Exit twice to exit Extended Diagnostics ................ touch

4-20 Performance Verification



Performance Tests

Vertical Reference
Voltage

This procedure checks that the vertical reference voltage is at £5V at J63C
on the A26 M/F Acquisition Interconnect board (see Figure 4-1).

This procedure should only be performed if maintenance is required.
This procedure is not necessary for verifying instrument specifica-
tions.

Specifications
The measured voltage must be within the limits of 5V +200 uV and -5V

+200 pV.

Setup to Check Vertical Reference Voltage

11801C
U
-
-
-
-
)
(I Digital Voltmeter
_Q 2 S S F—
'_O ——@ Low
@
A26 M/F Acquisition To x5V —
Interconnect Board

(see Figure 4-1) To GND

Procedure to Check Vertical Reference Voltage

|:| Step 1: Initialize the oscilloscope settings as follows:

UTILITY button . ... .o e press
Initialize (inmajormenu) .......... ... .. ... .. touch
Initialize (in verification pop-upmenu) .................. touch

|:| Step 2: Connect the Digital Voltmeter to the +5 V reference point and
GND on the A26 Mainframe (M/F) Acquisition Interconnect board. See
Figure 4-1.

[[] step 3: Set the Voltmeter for DC Voltage, and check for a reading of
+5V, =200 pV.

|:| Step 4: Connect the Digital Voltmeter to the —5 V reference point and
GND on the A26 M/F Acquisition Interconnect board.
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|:| Step 5: Set the Voltmeter for DC Voltage, and check for a reading of
-5V, £200 uV.

If the readings noted in Steps 3 and 5 are outside the stated limits,
then servicing of the oscilloscope is required before continuing to
the Horizontal Reference Clock procedure.

L] o L ]
+5 —5 GND
Test Points

Figure 4-1: A26 M/F Acquisition Interconnect Board Test Point Locations
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Horizontal
Reference Clock

This procedure verifies the correct operation and accuracy of the oscillo-
scope’s horizontal reference clock (see Figure 4-2).

This procedure should only be performed if maintenance is required.
This procedure is not necessary for verifying instrument specifica-
tions.

Specifications
The operational frequency specification for the horizontal reference clock is

200,000 kHz, +5 kHz.

Setup to Check Horizontal Reference Clock

11801C
S=—-—_ 0
| —
-
-
= |1
M o) Frequency
: ° Counter
b |o||o o"ﬂlol
To Pin 9 10X Probe
A5 Time Base/ of U191
Controller Board To Pin 1

(See Figure 4-2) of U191

Procedure to Check Horizontal Reference Clock

|:| Step 1: Initialize the oscilloscope settings as follows:

UTILITY button . ... e press
Initialize (inmajormenu) .......... ... .. ... L. touch
Initialize (in verification pop-up menu) .................. touch

|:| Step 2: Perform the following 11801C operations in the order listed:
m  Set the front panel ON/STANDBY switch to STANDBY.

m  Set the oscilloscope on its right side (as viewed from facing the front
of the oscilloscope).

m  Set the oscilloscope front panel ON/STANDBY switch to ON.
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|:| Step 3: Set the Frequency Counter controls/output as follows:

Frequency counter

Mode ... Frequency A
THgger o AC
Slope .. + (positive)
Attenuation . ... . 1X
Termination .......... . 1 MQ

[[] step 4: At U191 on the A5 Time Base/Controller board, touch the 10X
Probe to pin 9 and the ground probe to pin 1.

|:| Step 5: Check that the frequency counter reads within the limits of
199,995 kHz and 200,005 kHz.
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Figure 4-2: A5 Time Base/Controller Board Test Point Locations
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Vertical Accuracy This procedure shows the setups and lists the steps to check the vertical
accuracy of the oscilloscope.

Setup to Check Vertical Gain

Calibration Head DIRECT Input
11801C

Prec. Voltage Source _
L 1
[ple_cJ(=](<] 0000000 @W

50 Q Coaxial Cable

O)LO Lfeieiie
N ‘
)
—1 |||:

Procedure to Check Vertical Gain

[] step 1: Install a Calibration Head (067 —1413—00) into the position
shown in the setup diagram (CH 1/CH 2 slot). If the unit is in Standby
mode, set the power switch to ON. Set the Precision Voltage Source to
0V and connect it to Channel 2 of the Calibration Head.

NOTE

If powering up from a cold start, the diagnostics will report an error
using the Calibration Head. The report will indicate a Time Base
error. To clear this, exit the diagnostics. Then, ignore the subse-
quent time base calibration failure notice and continue with the
following steps.

[] step 2: Initialize the mainframe as follows:

UTILITY button . ... e press
Initialize (inmajormenu) .......... ... .. ... L. touch
Initialize (in verification pop-upmenu) .................. touch

D Step 3: Trigger the oscilloscope as follows:

TRIGGERbutton ....... ... ... press
Source (iNMAJOr MeNU) ........oviiiinineeiiinnnn.. touch
Internal Clock (inpop-upmenu) ....................... touch
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|:| Step 4: Identify the trace as follows:

Def Traicon ..... ..o e touch
Identify Channel (2) .......... ... oo, touch
SelectEnterDesc ... touch

[[] step 5: Set the mainframe Vert Offset as follows:

Vertsize iCon ... .. touch
Set Vert Size:M2to2mV/div ................ adjust upper knob

[] step 6: Set Averaging as follows:

Acquire Desc (inmajormenu) ........... ..., touch
Average N (in pop-upmenu) ...........ooiiiiinennnnannn. touch

[[] step 7: Select the Mean Measurement as follows:

MEASUREbutton ......... . press
Measurements (inmajormenu) ........................ touch
Mean (in the Measurements pop-upmenu) ............. touch

Compare & References (inmajormenu) ................... touch

Save Current Meas Values as References

(INPOP-UP MENU) . ..ttt ittt e touch

Compare off (fooninpop-upmenu) ....................... touch

|:| Step 8: Set the Voltage source to 8 mV.

Select Remove/Clr Trace (inmajormenu) . .................. touch
Select Clear Trace (inpop-upmenu) .............coovvenn.. touch

|:| Step 9: Wait for averaging to complete. Then, check that the AMean
value is to be within 7.8 mV (lower spec) and 8.2 mV (upper spec).

NOTE

Averaging will complete faster if you exit the measurement menu
and then return when averaging is complete. Alternatively, use the
dial to move the Main Size setting two notches higher than the
default setting.

|:| Step 10: Change the polarity of the voltage differential coming from the
precision voltage Source. Check that the AMean value is between
—-7.8mVand —8.2 mV.
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[C] step 11: Refer to Table 4-3 and check actual results against the table
specifications for the setting levels indicated.

NOTE

Specifications are one percent of full scale at each volts/div setting.
Example: at 5 mV/div full scale for 10 div is 50 mV, which gives an
upper and lower spec tolerance of +0.5 mV and —0.5 mV.

Table 4-3: Voltage Source Settings

Sens. Source V Lower Spec Upper Spec
5 mV/div —-20 mV —-20.5 mV —-19.5 mV
10 mV/div —-40 mV —-41.0 mV —-39.0 mV
20 mV/div —-80 mV -82mV —-78 mV
50 mV/div —200 mV —205 mV —195 mV
100 mV/div —400 mV —-410 mV -390 mV
200 mV/div —800 mV —820 mV —780 mV
5 mV/div 20 mV 19.5 mV 20.5 mV
10 mV/div 40 mV 39.0 mV 41.0 mvV
20 mV/div 80 mV 78 mV 82 mvV
50 mV/div 200 mV 195 mV 205 mV
100 mV/div 400 mV 390 mV 410 mV
200 mV/div 800 mV 780 mV 820 mV

NOTE

Up to now, you have been working with trace 1 (Channel 2), and
internal mainframe acquisition measurement channel 1. Use the
following steps to verify the vertical accuracy through internal
acquisition measurement channel 2, using trace 2. (Don’t remove
Voltage Source from Calibration Head Channel 2.)

[] step 12: Initialize the mainframe as follows:

UTILITY button . ... e press
Initialize (inmajormenu) .......... ... .. ... ... touch
Initialize (in verification pop-upmenu) .................. touch

|:| Step 13: Trigger the oscilloscope as follows:

TRIGGERbutton ... .. press
Source (iNMAajOr MeNU) .......ouiiiiiinie i, touch
Internal Clock (inpop-upmenu) ....................... touch
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[] step 14: Define the first trace as follows:

Def Traicon ..... ..o e e touch
Identify Channel (1) .......... .. i, touch
SelectEnterDesc ... touch

Note that Trace 1 has been selected at the base of the screen (just
above M1 Main).

[] step 15: Define the second trace as follows:

Def Traicon ... ..ot e touch
Identify Channel (2) ......... ..o, touch
SelectEnterDesc ...t touch

Note that Trace 2 has now been selected at the base of the screen
(just above M2 Main).

[] step 16: Repeat Steps 5 through 12.

D Step 17: Power down the oscilloscope. Repeat Steps 1 through 16 for

sampling head compartment 3.

Setup to Check Offset Accuracy

Calibration Head DIRECT Input

11801C

T [z

o
e > 4|
O D |:|
Prec. Voltage Source

OJLCD E LLLLLL

1 I
(plle_cllo](-] YeYeYeYeYele) @W
50 Q) Coaxial Cable

Procedure to Check Offset Accuracy

[J step 1: This second vertical accuracy test uses the same setup prelimi-

naries as the previous test. The Calibration Head/Time Base error will
only reappear if you have activated power-up diagnostics. If so, exit
diagnostics and, in either case, continue from here.

[] step 2: Initialize the mainframe as follows:

UTILITY button ... .o e e press
Initialize (inmajormenu) .......... ... .. ... ... touch
Initialize (in verification pop-upmenu) .................. touch
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|:| Step 3: Trigger the oscilloscope as follows:

TRIGGERbutton ... press
Source (iNMajOr MenuU) ..........coviinneiiennnnn... touch
Internal Clock (in pop-upmenu) ....................... touch

[[] step 4: Define the trace as follows:

Def Traicon ... ...t e touch
Identify Channel (2) .......... ... .. touch
SelectEnterDesc ... touch

[] step 5: Set Averaging as follows:

Acquire Desc (inmajormenu) ........... ..., touch
Average N (in pop-upmenu) ...........coiiiiineinnnnnnn. touch
Select EXit ....... ... o touch

[[] step 6: Select the Mean Measurement as follows:

MEASURE BUttON . ... ... e press
Measurements (inmajormenu) ........................ touch
Mean (inpop-upmenu) ..........c.iiiiiiniiinnneenn.. touch
Compare & Reference (inmajormenu) ................. touch
Save Current Meas Values as References
(INPOP-UPMENU) ...ttt touch
Compare off (changes to on /in pop-up menu) .......... touch
SelectEXit ......... .. .. e touch

[[] step 7: Set the Vertical Size and Offset as follows:

Vertical sizeicon ........ ... i e touch
Adjust the Vert Size: M2 to 10 mV/div ........ adjust upper knob
Vert Offset: M2 (inmajormenu) ........................ touch
Key in 400 mV (400m) on the pop-up display ............. touch
SelectEnter......... ... . .. . touch

Check that 400 mV has now entered into the display below Vert Offset:
M2.

Step 8: Connect the Voltage Source to the DIRECT input of the Calibra-
tion Head.
Step 9: Adjust the Voltage Source to 400 mV.

Step 10: Wait for averaging to complete. Then, check that AMean value
is between —2 mV and +2 mV.

Step 11: Repeat Steps 2 through 10 for the offset values shown in
Table 4-4.

O 0O oo od

Step 12: Power down the oscilloscope. Repeat Steps 1 through 11 for
sampling head compartment 3.
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Table 4-4: Vertical Offset Test Values

Sens. Source V/ Lower Spec Upper Spec
Vert Offset

10 mV/div 1V 0.998 V 1.002V

10 mV/div 2V 1.998 V 2.002V

10 mV/div —400 mV —402 mV —398 mV

10 mV/div -1V —-1.002V —0.998 V

10 mV/div -2V —-2.002V —-1.998 V
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System Vertical This procedure uses the RMS measurement function to measure the noise
RMS Noise on the trace from a sampling head compartment.

Setup to Examine Vertical RMS Noise

Calibration Head

i

L)

11801C

db c:

Procedure to Examine Vertical RMS Noise

[] step 1: Install the Calibration Head (067 —1413—00) into the position
shown in the setup diagram. If the unit was in standby mode, set the
ON/STANDBY switch to ON.

NOTE

If powering up from a cold start, The diagnostics will report an error
using the Calibration Head. The report will indicate a Time Base
error. To clear this, exit the diagnostics. Then, ignore the subse-
quent time base calibration failure notice and continue with the
following steps.

[[] step 2: Initialize the mainframe as follows:

UTILITY button . ... e press
Initialize (inmajormenu) .......... ... .. ... ... touch
Initialize (in verification pop-upmenu) .................. touch

D Step 3: Trigger the oscilloscope as follows:

TRIGGER button ....... ... . press
Source (iNMajOr MeNU) ........ouiiiiinnneneinnnn.. touch
Internal Clock (in pop-upmenu) ....................... touch

D Step 4: Identify the trace as follows:

Def TraiCon ... e touch
Identify Channel (1) .......... .. i, touch
SelectEnterDesc ..............ci i touch
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[[] step 5: Set the mainframe Vert Size as follows:

Vert Sizeicon ... touch
Set Vert Size:M1to2mV/div................ adjust upper knob

[[] step 6: Set the record length as follows:

Horizontal Desc (in majormenu) .......................... touch
Main Record Length (in pop-upmenu) ..................... touch
Set Main Record Len to 5120 points ............ adjust upper knob

[] step 7: Store the trace as follows:

STORE/RECALLbutton ......... ... i press
Store Trace (inmajormenu) ................cccovinn.... touch
Trace 1 (iNPOP-UP MENU) . ...t eennn touch

Note that you must touch Trace 1 even though it is highlighted in

the menu.
Recall Trace (inmajormenu) .......................... touch
STO 1 (INPOP-UPMENU) ...ttt nn touch

[[] step 8: Measure the Mean value as follows:

MEASURE button ... ... press
Measurements (inmajormenu) ........................ touch
Mean (in pop-Up mMeNnU) ........cviniiiiiiiinnnn. touch
Exit Menu (inpop-upmenu) ................ccoiiiiin... touch

NOTE

Record (write down) the mean value for use in the next step.

[[] step 9: Define the trace to be stored as follows:

Def Traicon ... i touch
Stored Traces (inpop-upmenu) ..............ccvnvnnnn. touch
Stored 1 (inpop-upmenu) .............coiiiiiiiiiin.. touch
Enter STO1— (meanvalue) ..., touch

Use pop-up key pad to enter STO1— (mean value) recorded
(written down) in Step 8.
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NOTE

For example, if mean value is 50.2 uV, you would key in

“—(50.2 EEX — 6)”. STO1 already appears on upper left of display.
Exponents are entered by pressing the EEX key, followed by the
sign of the exponent (if negative), followed by the exponent value.

Enter Desc (inpop-upmenu) ...........ccovivenvennn.. touch

[C] step 10: Measure the RMS value as follows:

MEASUREbutton .......... o press
Measurements (inmajormenu) ........................ touch
RMS (in pop-up menu) .........couvuuiiiinnnnnnnnnnn.. touch

Check that RMS is <200 uV.

ExitMenu (foexit) .......... ... ... i touch

[[] step 11: Erase the test traces as follows:

STORE/RECALLbutton ....... ...t press
Delete Trace (in majormenu) .......................... touch
All Traces (in pop-UP MENU) . ... oo, touch
Delete Selected Traces (in pop-upmenu) ............... touch

|:| Step 12: Repeat Steps 4 through 11 at the sensitivities listed in
Table 4-5, and check the resulting RMS against the matching specifica-
tion value in the table.

Table 4-5: Sensitivity Settings

Sensitivity Specification
5 mV/div 500 pv
10 mV/div 1mV
20 mV/div 632 pv
50 mV/div 1.58 mV
100 mV/div 3.16 mV
200 mV/div 6.32 mV

|:| Step 13: Power down the oscilloscope. Repeat Steps 1 through 12 for
all sampling head compartments.
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Sweep Rate Accuracy This procedure shows the setups and lists the steps to check the Sweep
Rate Accuracy.

Setup to Examine Sweep Rate Accuracy

CH1 SD-24
11801C \

N

SlIN= High

- Frequency

a Signal
[ _‘] 5 Generator
_Q Output
: ®
&} [

50 Q Coaxial Cable ————!
500
Coaxial Cables
Power Divider

Procedure to Examine Sweep Rate Accuracy

D Step 1: Install the SD-24 Sampling Head into the compartment shown
in the setup diagram (CH 1/CH 2 slot). If the unit is in standby mode, set
the ON/STANDBY switch to ON.

[] step 2: Initialize the mainframe as follows:

UTILITY button . ... e press
Initialize (inmajormenu) .......... ... .. ... touch
Initialize (in verification pop-upmenu) .................. touch

D Step 3: Set the horizontal record length as follows:

Horizontal Desc (inmajormenu) ....................... touch
Main Record Length (in pop-upmenu) ................. touch
Set Main Record Len to 1024 points ......... adjust upper knob

D Step 4: Identify the trace as follows:

Def Traicon ... ... .o e touch
Identify Mainframe .................. ... ... ... touch
Identify Channel (1) ... touch
SelectEnterDescC ............ ... i touch
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|:| Step 5: Engage high precision calibration mode as follows:

UTILITY button . ... ... e e press
Page to Enhanced Accuracy .......................... touch
Time Base Cal Mode (in majormenu) .................. touch
High Prec (inpop-upmenu) .....................cou... touch
Exit (inpop-upmenu) ...ttt touch

Sweep Rate Accuracy 2 ns/div
[] step 6: Adjust the Sweep Rate to 2 ns/div.

Horizontalicon ........ ... . ... ... . touch
Set Main Sizeto2ns/div ................... adjust upper knob

|:| Step 7: Adjust the Signal Generator to the following settings:

Frequency .. ... e 55 MHz
Amplitude ... ... e 1.0 VRus

Check that selected Sampling Head channel (1) indicator is flash-
ing. If not, select channel (1) by pressing select button.

|:| Step 8: Turn mainframe averaging on.

WAVEFORM button . ... press
Acquire Desc (inmajormenu) ...............co0oiinn.. touch
Average NOn (inpop-upmenu) ............ccvuveenn.. touch
Select Exit (inthe pop-upmenu) ....................... touch

NOTE

Position the display so the sine wave is centered on the screen. To
ensure accurate period measurement, the display must be a full
cycle.

[C] step 9: Obtain Period as follows:

MEASUREbutton ...... ... . o press
Measurement (in majormenu) ......................... touch
Period (inpop-upmenu) ..., touch
Exit Menu (inpop-upmenu) .............cc.oiiiiiiiin. touch

|:| Step 10: Examine that the period is between 18.172 ns and 18.192 ns,
showing that sweep rate accuracy is within 0.05%.
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Sweep Rate Accuracy 1 ns/div
[[] step 11: Adjust the Sweep Rate to 1 ns/div.

Horizontal (<= )icon ...... ... touch
Set Main Sizeto1ns/div ................... adjust upper knob

Frequency . ... ... 110 MHz
Amplitude . ... .. 1.0 VRms

[[] step 13: Press the UTILITY button and adjust the lower knob for a
display showing a full waveform.

|:| Step 14: Press the MEASURE button and check for a period interval
between 9.083 ns and 9.098 ns, showing that sweep rate accuracy is
within 0.08%.

Sweep Rate Accuracy 100 ps/div

|:| Step 15: Use the upper control knob to adjust the Main Size to 100 ps/
div.

|:| Step 16: Adjust the Signal Generator to the following settings:

FrequenCy . ... e 1.1 GHz
Amplitude . ... 2.0 Vpp (1.4 VRus)
(Set for 1.000 V +0.004 V|, , on screen.)

[[] step 17: Press the UTILITY button and adjust the lower knob for a
display showing a full waveform.

|:| Step 18: Press the MEASURE button and check for a period interval
between 902 ps and 916 ps, showing that sweep rate accuracy is with-
in 0.8%.

Sweep Rate Accuracy 10 ps/div

|:| Step 19: Adjust the Signal Generator to the following settings:

Frequency ...... ..o 800 MHz
Amplitude . ... 2.0 Vpp (1.4 VRus)
(Set for 1.000 V +0.004 V|, , on screen.)

[] step 20: Invoke smoothing as follows:

WAVEFORMbutton ... e press
Sampling Head Fnc’s (in majormenu) .................. touch
Smoothing On (inpop-upmenu) ....................... touch
Exit (in pop-upmenu) ...t touch

[C] step 21: Adjus