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General Information /| A / /

The QuickStart board produces signals specifically
designed to demonstrate the timing- and voltage-mea-
surement capabilities of modern instruments. The
board is especially useful for demonstration and
training purposes because some of its output signals
incorporate imperfections found in the “real world”.

This manual documents the QuickStart board. This
manual includes safety and warranty information,
instructions for configuring the board, an adjustment
procedure, descriptions of the output signals, circuit
diagrams, and a replaceable parts list.

Board Removal and The board has rubber feet on its underside. Therefore,
Replacement when you want to use the board, you may remove it
from the carrying case and place it on any flat surface.

To remove the QuickStart board from the carrying
case, pull up on any of the three mounting tabs
located at the corners of the board. Then lift the board
out of the carrying case.

To replace the board, perform the reverse procedure.

Warranty  Tektronix, inc. warrants the QuickStart board and the
step-down transformer to be free from defects in
materials and workmanship for a period of 90 days
from the shipment date. If the board or transformer
fails during the warranty period, return it to your local
Tektronix service center.
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Safety Summary

The general safety information in this part of the
summary is for both operators and service personnel.
Specific warnings and cautions will be found
throughout the manual where they apply, but may not
appear in this summary.

Terms in Manuals

CAUTION statements in manuals identify conditions or
practices that could result in damage to the equipment
or other property.

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

Terms on Equipment

CAUTION on equipment means a personal injury
hazard not immediately accessible as one reads the
marking, or a hazard to propenrty including the
equipment itself.

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

Symbols in Manuals

®

Static Sensitive Devices

Symbols on Equipment

4 S VAN

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

Power Source

The QuickStart board operates froma 9V DC power
supply. You can power the board from your main AC
power source using the step-down transformer
included in this QuickStart Package.

List of Options —the QuickStart board has the
following options:

= Option 2F — A transformer for use with a 110 V to
120V, 60 Hz AC power source.

= Option 3F — A transformer for use with a 220 V to
250V, 50 Hz AC power source.

To power the board:

a  Connect the power cord to power connector J10
on the board.

= Plug the transformer into a wall socket.
or

You can also power the QuickStart board from the
CRS 10 Power Unit board. To power the board from
the CRS 10 Power Unit board:

The LED DS109 (in the w  Connect the ribbon cable from the CRS 10 Power

upper-right corner of Unit board to connector J9 on the QuickStart
the board) will light board.
when the board is
properly powered.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an
explosive atmosphere unless it has been specifically
certified for such operation.
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Shipping the  To commercially transport the QuickStart board or
QuickStart Board transformer, package the board or transformer as
follows:

[0 Step1: Obtain acorrugated cardboard shipping
carton with inside dimensions at least six inches
greater than the board’s or transformer’s
dimensions and with a carton test strength of at
least 200 pounds.

0 Step2: If you are shipping the package to a
Tektronix service center for Warranty service,
attach a tag to the board or transformer showing
the following:

= Owner (with address)
= Name of a person who can be contacted
= Board or transformer type and serial number

m  Description of the problem

[0 Step3: Place the board in an anti-static bag to
protect static-sensitive components.

[0 Step4: Tightly pack dunnage or urethane foam
between the carton and the board or transformer
(allowing three inches on each side) to cushion
the board or transformer on all sides.

[0 Step5: Seal the carton with shipping tape or
with an industrial stapler.

[0 Step6: Mark the address of the Tektronix
service center and your return address on the
carton in one or more prominent places.
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Non-Warranty
Repairs

Tektronix service centers are not authorized to repair
QuickStart boards that fail after the 90-day warranty
period has expired. In the event of such a failure, you
can order Tektronix part number 671-0799-00 from
your local Tektronix representative to purchase a
replacement board.

Alternatively, you can repair the board. All electrical
components on the board are parts that are available
at any local commercial source.
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Using the

QuickStart Board

User Controls

Configuring the
Board

The QuickStart board has three user controls:
Swi A momentary switch

C4 A variable capacitor to adjust the frequency
of the TTL reference clock

R31 A variable resistor to adjust the frequency of
the 1 kHz sine wave

You can configure the board using the board's eight
jumpers. The jumper configuration you choose will
determine the output signals appearing at the test pins
TP1 through TP15.

Jumpers

The eight jumpers, J1 through J8, are located along
one edge of the board.

Each jumper consists of a socket and a jumper cap
(shorting block). The socket contains either two, three,
or four pairs of square pins labeled A through D. The
jumper cap selects the mode for the function of its
jumper.

The table that follows lists the function for each
jumper, and the mode selected for each configuration
of its jumper cap.

Jumper Functions and Modes

Jumper Function

Jumper Cap Mode
Configuration

J1 TTL Clock on

TP7 A 70 MHz Clock
B 40 MHz Clock
C 20 MHz Clock
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Jumper Functions and Modes (Cont.)

Jumper Function Jumper Cap Mode
Configuration
J2 Power' A ECL circuits enabled
B Eye Diagram circuits
enabled
J3 Spikes on A Pressing SW1 fires a
Sine Wave TP10 single-shot spike.
B Depressing SW1 causes
continuous spikes
C Continuous spikes
D No spikes
J4 40 MHz Noise on the A 40 MHz noise
TP10 Sine Wave B No 40 MHz noise
J5 Transient Pulse on A Transient pulse frequency
TP8 = 15.5 Hz
B Transient pulse frequency
= 1kHz
C Single-shot transient
pulse
J6 Metastability on A Metastability (requires
ECL Pulses TP1-TP6 J7-A or C)
B No metastability
J7 ECL Pulses on A Continuous train of ECL
TP1-TP6 pulses
B Single-shot burst of ECL
pulses
C Repetitive burst of ECL
pulses
J8 Noise on the Ringing A Square wave noise
Square Wave TP15 B No square wave noise

'Press SW1 to reset power after changing J2 from A to B or from B to A.
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Test Pins

Fifteen test pins are arranged along two edges of the
board. Each test pin has from one to four related
jumpers, as shown in the following table. The
jumper-cap settings on unrelated jumpers have no
effect on the output signal of a test pin. An * denotes
that the jumper has an effect on the output signal for
every jumper cap configuration.

Tes

Test Pin

Related Jumpers
J1 J2 J3 J4 J5 J6 J7 J8

TP1 ECL Pulses * A * *
TP2 ECL Pulses * A * *
TP3 ECL Pulses * A * *
TP4 ECL Pulses * A * *
TP5 ECL Pulses * A * *
TP6 ECL Pulses * A * *
TP7 TTL Clock *

TP8Transient Trigger * *

TP9 Transient Pulse * *

TP10 1 kHz Sine Wave * * *

TP11 TTL Framing Pulse * A *
TP12 TTL Framing Pulse * A *
TP13 Eye Diagram * B

TP14 Eye Diagram * B

TP15 Ringing Square Wave *
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QuickStart Board The following procedure requires an instrument with a
Performance vertical bandwidth of 100 MHz or greater and a 10X
probe (for example, an oscilloscope or digitizing
signal analyzer (DSA)) to adjust and verify the
performance of the QuickStart board.

See the figure on page 2-6 for the connector and
adjustment locations.

Adjustment and Verification Procedure

[0 Step1: Connectthe jack on the power cord to
J10 on the board.

[0 Step2: Plug the transformer into an AC
power-source outlet. (Observe that the LED
DS109 is lit.)

[0 Step3: Connectthe 10X probe to the vertical
input of the instrument.

Step 4: Select DC input coupling.

[l Step5: Setthe instruments Vert Size to 1 V/div
and the Main Size to 1 ms/div.

O Step6: Connect the probe tip to TP7. Ensure
that the J1 jumper cap is set in the A position.

[0 Step7: Change the Vert Size to 500 mV/div
and the Main Size to 10 ns/div.

[0 Step8: Adjust variable capacitor C4 for a
70 MHz sine wave (that is, exactly seven cycles in
the 10 divisions of the screen).

[0 Step9: Move the J1 jumper cap to the B
position.
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Step 10:  Check that the frequency of the TP7
sine wave is approximately 40 MHz.

Step 11:  Move the J1 jumper cap to the C
position.

Step 12:  Check that the frequency of the TP7
sine wave is approximately 20 MHz.

Step 13:  Move the probe tip to TP10.

Step 14:  Connect the probe ground to the
nearest GND test pin.

Step 15:  Adjust variable resistor R31 for a 1 kHz
sine wave (that is, one cycle per division at
1 ms/div).

Step 16: Disconnect the instrument from the
QuickStart board.
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Output Signal
Descriptions

The output signals are categorized as follows:
ECL pulses (TP1-TP6)

= Triggers (TP7, TP8, TP11, TP12)

m  Sine wave (TP10)

= Ringing square wave (TP15)

= TTL square waves (Q1, Q2, Q3)

m  Eyediagram (TP13, TP14)

= Transient pulse (TP9)

ECL Pulses

The output signals on TP1-TP5 are groups of level-

shifted, fast-rise ECL pulses. The signal on TP6 is a
single ECL pulse. The TP6 pulse is the index for the
TP1-TP5 groups of pulses.

TP1 Description —The output signal on TP1 consists
of five negative-going, level-shifted ECL pulses.

TP2 Description — The output signal on TP2 consists
of six positive-going, level-shifted ECL pulses.

TP3 Description — The output signal on TP3 consists
of four equally spaced, negative-going, level-shifted
ECL pulses.

TP4 Description—The output signal on TP4 is the
inverse of the signal on TP1.

TP5 Description—The output signal on TP5 consists
of four unequally spaced, negative-going, level-shifted
ECL pulses.

TP6 Description —The output signal on TP6 consists
of a single positive-going, level-shifted ECL pulse.
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The figure below is a display of ECL pulses, TP1-TP6
where the clock is set to 20 MHz (J1-C).

e Ciirsaes Windouwd FFTdon Deffm

R
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"
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-8.75V -
-188ns 18Bns div 812ns

ECL Pulses TP1-TP6
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Test Point  Jumper Configurations Applications
TP1 J7-A — Continuous trainof ~m Measuring ECL rise and fall
pulses times
J7-B — Single-shotburstof = Delay by Events (use the
pulses recurring bursts in
J7-C — Equally-spaced conjunction with one of the
bursts of pulses framing pulses on TP11 and
TP12)
® Word Recognizer Probe (use
the recurring bursts in
conjunction with Q1, Q2, and
Q3)
® Single-shot applications
m  Glitch triggering
TP2 J7-A — Continuous trainof m Measuring ECL rise and fall
pulses times
J7-B — Single-shotburstof = Single-shot applications
pulses m Viewing metastability
J7-C — Equally spaced
bursts of pulses
TP3 J7-A — Continuous trainof m Measuring ECL rise and fall
pulses times
J7-B — Singleshotburstof m Single-shot applications
pulses m Viewing metastability
J7-C — Equally spaced

bursts of pulses

QuickStart Board Reference
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ECL Pulses Jumper Configurations and Applications (Cont.)

Test Point Jumper Configurations Applications
TP4 J7-A — Continuous trainof  m  Measuring ECL rise and fall
pulses times
J7-B — Single-shotburst of ® Delay by Events (use the
pulses recurring bursts in
J7-C — Equally-spaced conjunction with one of the
bursts of pulses framing pulses on TP11 and
TP12)

m Word Recognizer Probe (use
the recurring bursts in
conjunction with Q1, Q2, and
Q3)

®m Single-shot applications

m  Glitch triggering

TPS J7-A — Continuous trainof  m  Measuring ECL rise and fall
pulses times
J7-B — Single-shot burstof = Single-shot applications
pulses m  Viewing metastability
J7-C — Equally spaced
bursts of pulses
TP6 J7-A — Continuous trainof ® Measuring ECL rise and fall
pulses times
J7-B — Single-shot burstof m Single-shot applications
pulses ® Viewing metastability
J7-C — Equally spaced

bursts of pulses

The interval between the recurring bursts is a function

of a variable resistor R31. When R31 is adjusted for a

1 kHz.sine wave on TP10, the bursts occur at intervals

of approximately 15.5 us. The clock frequency, that J1

selects, affects the pulse widths but does not affect the
interval between bursts.

When J6 is set to select metastability (J6-A), J7 must
be set for continuous pulses (J7-A) or repetitive bursts
(J7-C). The resulting display jitters occasionally, even
when triggered.
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Triggers

The output signals on TP7, TP8, TP11, and TP12 are
primarily used for triggering.

TP7 and TP8 Description—The signal on TP7 is the
TTL Reference Clock, and the signal on TP8 is a TTL
square wave.

See the figure below for a display of triggers TP7 and
TP8.

“Hhe . )
Clirsiors Windaid FETimag Hef Him

7.125v

trigd

2.1

5y
ldns SBrnesdiv 286ns

Triggers TP7 and TP8
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TP7 and TP8 Jumper Configurations and Applications

Test Point Jumper Configurations Applications
TP7 J1-A — 70 MHz Clock m  Adjusting the clock frequen-
J1-B — 40 MHz Clock cy
J1-C — 20 MHz Clock B Triggering the eye diagrams
on TP13 and TP14
TP8 J5-A — Transient pulse ® Triggering the fast transient

frequency of 16.5 Hz on TP9
J5-B — Transient pulse

frequency of 1 kHz
J5-C — Single-shot transient

pulse when SW1 is

pressed

The following figure shows trigger TP7 at the various
jumper configurations listed in the preceding table.
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Trigger TP7 at Various Jumper Configurations
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TP11 and TP12 Description—The signals on TP11
and TP12 are normally high TTL framing pulses for the
ECL bursts on TP1-TP5. The framing- pulse frequency
depends on the adjustment of variable resistor R1.
When R1 is adjusted for a 1 kHz sine wave on TP10,
the framing-pulse frequency is approximately 8 kHz.

When the TP11 signal is low, the pulses on TP1 and
TP4 are degraded. When the TP12 signal is low, the
pulses on TP1 and TP4 are normal.

See the figure below for a display of triggers TP11 and
TP12.

"R,

e Ciirsors Windaal FFTmag Defifm

18Y

_2'\/ i N
~23.Bus 1Bus/div 76.24u5

Triggers TP11 and TP12
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TP11 and TP12 Jumper Configurations and A

Test Point Jumper Configurations

Applications

TP11 J7-A — The framing pulse
width is =~15.5 us
(if R31 is adjusted

for a 1 kHz sine

m Delay by Events in conjunc-
tion with TP1 or TP4 as a
changing ECL waveform
(see the figure on page 2-18)

wave on TP10 ®m Timing Measurements that
J7-B — The signal remains measure the delay between
high TP11 and TP12
J7-C, J1-A — The framing
pulse width is

~410 ns (if the TTL
Reference Clock is
calibrated)

J7-C, J1-B — The framing
pulse width is
=~610 ns (if the TTL
Reference Clock is
calibrated)

J7-C, J1-C — The framing
pulse width is
=~970 ns (if the TTL
Reference Clock is
calibrated)
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TP11 and TP12 Jumper Configurations and Applications (Cont.)

Test Point

Jumper Configurations

Applications

TP12

J7-A — The framing pulse
width is =~=~15.5 us
(if R31 is adjusted
for a 1 kHz sine
wave on TP10

J7-B — The signal remains
high

J7-C, J1-A — the framing
pulse width is
~410ns (ifthe TTL
Reference Clock is
calibrated)

J7-C, J1-B — The framing
pulse width is
=~610 ns (if the TTL
Reference Clock is
calibrated)

J7-C, J1-C — The framing
pulse width is
~970 ns (ifthe TTL
Reference Clock is
calibrated)

m Delay by Events in conjunc-
tion with TP1or TP4 as a
changing ECL waveform on
page 2-18

m  Timing Measurements that
measure the delay between
TP11 and TP12

The following figure shows triggers TP11 and TP12 at
the various jumper configurations listed in the
preceeding table.
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The following figure shows the ECL puise TP1
changing when triggered by TP11.
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The output signal on TP10 is a sine wave.

TP10 Description—The sine wave on TP10 is
approximately 3.7 V peak-to-peak. The sinewave
frequency is 1 kHz £=~30%, which you can adjust
using variable resistor R31.

See the figure below for a display of sine wave TP10.
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Test Point

Jumper Configurations

Applications

TP10

J3-A — Asingle-shot spike
when SW1 is
pressed

J3-B — Continuous spikes
while SW1 is
pressed

J3-C — Continuous spikes

J3-D — No spikes

J1B, J4A — 40 MHz noise

J1B, J4B — No 40 MHz noise

m  Act-on-Delta Glitch capture

®  Envelope Glitch capture

m  Averaging (with 40 MHz
noise)

®  Measuring bandwidth limit
(with 40 MHz noise)

®  Noise Reject Trigger Cou-
pling (with 40 MHz noise)

Ringing Square Wave

The output signal on TP15 is a ringing square wave.

TP15 Description—The signal on TP15 is a square
wave of approximately 3 V peak-to-peak with ringing of
approximately 1V peak-to-peak. The square-wave
frequency depends on the adjustment of variable
resistor R1. When you adjust R1 for a 1 kHz sine wave
on TP10, the square wave frequency on TP15 is

32 kHz.

See the figure on page 2-21 for a display of ringing
square wave TP15 with and without noise.
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Ringing Square Wave TP15

TP15 Jumper Configurations and Applications

Test Point  Jumper Configurations Applications
TP15 J8-A — Square wave with ®  Averaging
noise ® Envelope Glitch capture
J8-B — Square wave with-
out noise
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TTL Square Waves
The output signals on Q1, Q2, and Q3 are TTL square
waves.

Q1 Description —The output signal on Q1 is
approximately a 32 kHz TTL square wave.

Q2 Description—The output signal on Q2 is
approximately a 16 kHz TTL square wave.

Q3 Description—The output signai on Q3 is
approximately a 8 kHz TTL square wave.

See the following figure for a display of TTL square
waves Q1, Q2, and Q3.
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TTL Square Waves Q7, Q2, and Q3

Q1, @2, Q3 Application —Use the signals on Q1, Q2,
and Q3 to demonstrate digital-word triggering with the
Word Recognizer Probe.
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Eye Diagrams

The signals on TP13 and TP14 are eye diagrams.

TP13 and TP14 Description — The output signals on
TP13 and TP 14 are one-bit, two-level eye diagrams.
These output signals are representative of computer-
bus eye patterns. You must trigger the TP13 and TP14
signals with the TTL clock on TP7. Also, you must set
the oscillator frequency of the QuickStart board to

40 MHz (J1-B) or 20 MHz (J1-C). At 40 MHz, set the
instruments Main Size to 5 ns/div; at 20 MHz, set the
instruments Main Size to 10 ns/div.

See the following two figures for displays of eye
diagrams TP13 and TP14 respectively.
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Eye Diagram TP13
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Luirsors Befllfn

-31.8ns lBns-div 68.2ns

Eye Diagram TP14

TP13 and TP14 Application— Use the output signais
on TP13 and TP14 to demonstrate the triggering on
and displaying of an eye pattern.
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Transient Pulse
The output signal on TP9 is a random fast transient.
TP9 Description—The output signal TP9 is a transient

pulse, varying randomly from 0 to 5 V in amplitude and
from 20 to 150 ns in duration.

See the figure below for a display of transient pulse
TP9.

Ciirstrs Windowt FETmag Befhrm

188nssdiv [RT B8808ns

Transient Puise TP9
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The previous figure shows the TP8 signal and the TP9
transient. The transient occurs on the rising edge of
the TP8 square wave.

TP9 Jumper Configurations and Applications

Test Point  Jumper Configurations Applications
TP9 J5-A — The pulse frequency ‘m Demonstrating fast transients
is =~15.5 Hz in either single-shot or repeti-
J5-B — The pulse frequency tive applications
is ~1kHz

J5-C — Single shot transient
pulse when SW1 is
pressed
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Board Diagram AN

The following figure illustrates the operation of the
QuickStart board. Use this figure to troubleshoot the
QuickStart board, and for reference information.
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Replaceable Parts

Parts Ordering
Information

This section contains a list of the components that are
replaceable for the QuickStart board. As described
below, use this list to identify and order replacement
parts.

Replacement parts are available from or through your
local Tektronix, Inc. service center or representative.

Changes to Tektronix instruments are sometimes
made to accommodate improved components as they
become available and to give you the benefit of the
latest circuit improvements. Therefore, when ordering
parts, it is important to include the following
information in your order:

m  Part number
»  Instrument type or model number
= |nstrument serial number

= [nstrument modification number, if applicable

If a part you order has been replaced with a different or
improved part, your local Tektronix service center or
representative will contact you concerning any change
in the part number.

Change information, if any, is located at the rear of this
manual.

Module Replacement

The QuickStart board is serviced by module
replacement so there are three options you should
consider:

= Module Exchange. In some cases you may
exchange your module for a remanufactured
module. These modules cost significantly less
than new modules and meet the same factory
specifications. For more information about the
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Using the
Replaceable
Parts List

module exchange program, call 1-800-TEKWIDE,
ext. BVJ5799.

= Module Repair. You may ship your module to us
for repair, after which we will return it to you.

= New Modules. You may purchase new
replacement modules in the same way as other
replacement parts.

The tabular information in the Replaceable Parts List is
arranged for quick retrieval. Understanding the
structure and features of the list will help you find the
all the information you need for ordering replacement
parts.

Iltem Names

In the Replaceable Parts List, an ltem Name is
separated from the description by a colon (:).
Because of space limitations, an Item Name may
sometimes appear as incomplete. For further ltem
Name identification, U.S. Federal Cataloging
Handbook H6-1 can be used where possible.

Indentation System

This parts list is indented to show the relationship
between items. The following example is of the
indentation system used in the Description column:

17 2 3 4 5§ Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component
(END ATTACHING PARTS)

Detail Part of Assembly and/or Component
Attaching parts for Detail Part
(END ATTACHING PARTS)

Parts of Detail Part
Attaching parts for Parts of Detail Part
(END ATTACHING PARTS)
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Attaching parts always appear at the same indentation
as the item it mounts, while the detail parts are in
dented to the right. Indented items are part of, and
included with, the next higher indentation. Attaching
parts must be purchased separately, unless otherwise
specified.

Abbreviations

Abbreviations conform to American National
Standards Institute (ANSI) standard Y1.1
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Board Removal and Replacement, 7-7

C

Configuring the Board, 2-1

E

ECL Pulses, 2-7—2-10
TP1, 2-7
TP2, 2-7
TP3, 2-7
TP4, 2-7
TPS, 2-7
TP6, 2-7

Eye Diagrams, 2-24—2-26
TP13, 2-24, 2-26
TP14, 2-24, 2-26

J

Jumper Modes, 2-1
jumper socket, 2-1
Jumpers, 2-1—2-2

o)

Output Signals, 2-7

P

Power Source, 7-3
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Q1, 2-23
Q2, 2-23
Q3, 2-23

R

Repackaging Information, 7-4

Repair Information, 7-5

Ringing Square Wave, 2-20—2-21
TP15, 2-20

S

Shipping Information, 7-4
Sine Wave, 2-19—2-20
TP10, 2-19

Square Wave, Ringing, 2-20—2-21
Square Waves, TTL, 2-22—-2-23

T

Test Pins, 2-3—2-4
TP1, 2-7, 2-8, 2-9, 2-18
TP10, 2-19, 2-20
TP11, 2-14, 2-15, 2-17, 2-18
TP12, 2-14, 2-16, 2-17
TP13, 2-24, 2-25, 2-26
TP14, 2-24, 2-26
TP15, 2-20, 2-21

TP2, 2-7, 2-9

TP3, 2-7, 2-9

TP4, 2-7, 2-10

TP5, 2-7, 2-10
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TP6, 2-7, 2-8, 2-10
TP7, 2-11,2-13
TPS, 2-11, 2-12
TPY, 2-27, 2-28
Transient Pulse, 2-27
Transient Pulser, TP9, 2-27
Triggers, 2-11—2-18
TP11, 2-71, 2-14
TP12, 2-11, 2-14
TP7,2-11,2-14
TP8, 2-11, 2-14
TTL Square Waves, 2-22--2-23
Q1, 2-22, 2-23
Q2, 2-22, 2-23
Q3, 2-22, 2-23

U

User Controls, 2-7
C4, 2-1
R31, 2-1
Swih, 2-1

w

Warranty Information, 7-7
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