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OSCILLOSCOPES

200/275 MHz Delta Time, 275 MHz Storage
Models 17154, 1722B, 1725A, & 1727A

® 200 MHz (1715A) and 275 MHz (1725A) bandwidths
® Two marker delta time measurements

sOptional DMM
e Selectable input impedance
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1725A Opt 034

Hewlett-Packard’s Models 1725A, 275 MHz, and 1715A, 200
MHz oscilloscopes offer delta time measurements with an optional
DMM for direct delta time readout and current, voltage, or resistance
measurements. The large 8 X 10 cm CRT provides easy viewing of
dual trace signals on which timing measurements can be made con-
veniently and accurately using the Hewlett-Packard developed delta
time technique. For easier percentage measurements, reference lines
of 0% and 100% amplitude are 5 divisions apart and markings for
10%, 90%, 20%, and 80% are also provided for easier transition time
measurements. Vertical deflection factors of 10 mV/div to § V/div
over the full bandwidth (5 mV/div to 150 MHz in the
1715A) and a selectable 50 ohm or 1 megohm input offer the high
performance required for both laboratory and field applications.

Delta Time Measurements

These oscilloscopes offer two methods for making timing measure-
ments. One is the familiar single marker delayed sweep, using the
calibrated delay control to accurately measure time relationships; the
second is a system of dual intensified markers which significantly im-
proves accuracy while conveniently reducing the time necessary to
make a measurement. The latter, better known as the Delta Time
measurement method, incorporates a system of two intensified mark-
ers which are two delayed sweeps displayed alternately.

The Delta Time measurement technique is to select the Main Inten-
sified mode and position the first marker at t, with the Time Interval
Start control and position the second marker at t, with the Time In-
terval Stop control. The difference between the two selected points is
then read directly on the optional DMM or on the calibrated delay
time control, or is available as a rear panel scaled voltage output com-
patible with most DVM’’s. Units of seconds, milliseconds, or micro-
seconds are read on the Main Time/Div control.

For increased precision, Delayed Sweep mode is selected where the
two intensified portions are displayed alternately. Maximum accura-
cy is achieved by superimposing the start and stop points using the

Time Interval Stop control. Even without an external voltmeter and
using only the Time Interval Stop control, this optical nulling tech-
nique reduces the chance of error in time interval measurements.

The Delta Time technique makes timing measurements such as
transition times, propagation delay, clock phasing, and other high
speed digital timing measurements faster and with more repeatability
than with standard delayed sweep oscilloscopes. Time interval mea-
surements can be made between two events on channel A, two events
on channel B, or between two events on alternate channels.

Optional Digital Multimeter

Adding an optional multimeter to the 1715A or 1725A improves
the accuracy and convenience of delta time measurements as well as
improving basic measurement capabilities. A switch on the instru-
ment allows selection of direct delta time measurements or DMM
operation. The DMM mode provides the five most common measure-
ments; ac and dc voltage, ac and dc current, and resistance. This ver-
satile DMM includes autopolarity, autozeroing, and autoranging to
make direct convenient measurement. Using a Model 10023A Tem-
perature Probe with the DMM, fast, accurate temperature measure-
ments are easy to make. The pencil-like tip accesses small
components and the temperature is displayed directly in degrees Cel-
sius on the DMM.

Optional TV Sync

A TV sync option (005) is available for the 1715A and 1725A. This
option provides external main and external delayed triggers to the
instrument. A sync separator derives these triggers from the compos-
ite video which allows the analysis of fields, test signals, timing rela-
tionships, lines, or segments of lines. This added TV sync capability in
a high frequency oscilloscope offers the ability to view either video
signals or the fast transitions and timing relationships of high speed
logic in today’s video systems. For more information, ask your local
HP Field Engineer for the 1715A/1725A TV Sync Data Sheet.




® 275 MHz bandwidth
® Microprocessor calculated delta time measurements

OSCILLOSCOPES

Models 1715A, 1725A, 1722B, 1727A g’]

® Direct LED readout with 20 ps resolution
. Selectable input impedance

Ko 17228 OSCILLOSCOPE
17228

1722B Description

Model 1722B is a 275 MHz bandwidth, 1 ns/div sweep speed, dual
channel oscilloscope with a built-in microprocessor and five function
LED display for precise real time measurements. In addition to the
conventional volts versus time CRT display, the microprocessor gives
you direct readout of delta time, frequency, dc voltage, instantaneous
waveform voltage, and percent amplitude. The 1722B’s outstanding
repeatability and 20 ps resolution make it ideal for clock phasing
measurements in large computer timing applications.

Deita Time Measurements

Delta time measurement, developed by Hewlett-Packard, is used in
the Time Interval mode for making accurate time interval measure-
ments including transition time, pulse duration (width), period, and
propagation delay. Time interval measurements can be made between
two events on Channel A, two events on Channel B, or between an
event beginning on Channel A and ending on Channel B.

The delta time measurement technique is to select Main Intensified
mode and set the first intensified marker to t,. The second intensified
marker is positioned by using the DEC— INC controls (coarse, medi-
um, or fine) which causes the microprocessor to develop the voltage to
position the second marker. While developing the voltage (t,—t,) to
separate the two markers, the microprocessor drives and updates the
3 %2 digit LED display. Time interval measurements are automatical-
ly scaled for the proper sweep speed and displayed in units of seconds
(exponent 0), milliseconds (exponent —3); microseconds (exponent
—6); or nanoseconds (exponent —9).

Additional precision is obtained by switching to the Delayed Sweep
mode where the two intensified markers are expanded and displayed
alternately. Maximum accuracy is quickly obtained by overlapping
the two expanded sweeps using the DEC— INC controls. Superim-
posing the start and stop points of the measured time interval provides
a more accurate digital readout by nulling any amplifier or CRT non-
linearities, Separate portions of a sweep can be magnified and exam-
ined simultaneously, enabling you to view two events separated in
time while maintaining their relative time relationship.

The microprocessor not only keeps track of the distance between
the two markers but automatically expands the measurement resolu-
tion by a factor of 10 whenever the two markers are within 1 div of
each other. The microprocessor also interrogates the function switch-
es to help prevent inaccurate measurements.

1/Time (Frequency) Measurements

The 1722B gives an automatic 3 or 4 digit display of the recipro-
cal of time, eliminating the need for calculations when setting up
clock frequencies and measuring the frequency or repetition rate of a
waveform.

DC Voltage Measurements

The Input (dc volts) mode provides a direct digital display of the
average value of a waveform at the input to channel A. The built-in
DVM measurement is made using a successive approximation algo-
rithm controlled by the microprocessor. This allows you to establish a
reference level with respect to any voltage and enables differential de
measurements.

Instantaneous Voltage Measurements

In the Position mode you can measure the voltage at any point on a
waveform in channel A without needing to count divisions from a
base line and multiply by the attenuator setting. The measurement
mode is useful for measuring peak voltages, crossover, and threshold
points in logic circuits, or for any time you need to know a precise
voltage at a particular point on a waveform.

Percentage Measurements

Percentage measurements are made in the Position mode with the
channel A vernier out of the Cal position to establish 5 div separation
between the 0% and 100% points. By positioning the desired 0% point
on a convenient graticule line, zeroing the LED display, and then po-
sitioning the waveform to the 100% point, percent amplitude of any
point on the waveform with respect to the 100% point-is measured by
positioning that point at the reference graticule and reading the LED
display. Relative amplitude measurements such as pulse overshoot,
ringing, preshoot, and percent amplitude modulation on an rf carrier
are casily measured using this measurement mode.
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OSCILLOSCOPES

275 MHz Variable Persistence/Storage
Models 1715A, 1725A, 17228, 1727A

® 2000 cm/us Variable Persistence and Stored Writing
Speed
¢ Minimum Blind Time, Auto Intensity Circuit

1727A Opt 034

1727A Description

Hewlett-Packard’s 275 MHz, Model 1727A Variable Persistence/
Storage Oscilloscope offers 2000 cm/us writing speed in both the
variable persistence and single shot storage modes. The fast writing
speed and large display area make the 1727A ideal for viewing and
analyzing narrow pulses in the physical sciences as well as glitches
and noise pulses in digital environments. Signals with rise times as
fast as 1.27 ns (4 div) can be captured and displayed in the single-shot
mode.

Conveniently grouped variable persistence storage controls, front
panel color coding, LED indicators, and automatic operating modes
make the 1727A one of the easiest to use, high-speed storage oscillo-
scopes available today. Additional features which provide exceptional
versatility and ease of use include dual marker delta time measure-
ments; an auto-intensity circuit to simplify the setup of a sharp, non-
blooming trace; and selectable input impedance (1 MQ/
50 ) for both general purpose probing and high fidelity, high fre-
quency signal capture with the built-in 50 ohm impedance matching.

Expansion Storage

The expansion storage CRT (refer to 1744A for illustration) has a
miniature storage mesh, about the size of a postage stamp, and an
electronic lens system to present well defined, sharp traces at the high
writing speed of 2000 cm/us in a variety of operating modes. The fast
CRT writing speed is obtained over the full display quality area. Oth-
er convenience features include an automatic focus circuit that main-
tains a crisp display with changes in intensity, and an auto intensity
circuit that minimizes blooming and reduces operator concern about
CRT damage.

Variable Persistence Is General Purpose
The ability to write at 2000 cm/us in the variable persistence mode
makes the 1727A a general purpose instrument. Using the

® 275 MHz bandwidth, 10 mV/div with 1 MQ or 50 Q input
® Deita Time and Optional DMM

variable persistence mode, the effective writing speed can be in-
creased by integrating repetitive signals. With the 1727A, only two or
three repetitions of a signal in a 10 second time period are needed to
view any signal compatible with the vertical and horizontal specifica-
tions. For example, a 275 MHz sine wave with an amplitude of 8
divisions at a sweep speed of 1 ns/div has a maximum spot velocity of
5028 cm/us and only requires about three repetitions for viewing.

The following table is a quick reference guide for determining the
single-shot signals that can be captured by a 1727A.

Req

Sine Sweep Writing

Amp Wave Observed Speed Speed

p=p MHz Pulse Tr ns/div em/us
4 div 1.27ns 1 1952
4 div 1.27 ns 10 1816
3div 275 1 2000
Idiv 275 10 1867
4div 200 1 1948
4 div 200 10 1811

Delta Time Measurements

In the variable persistence mode, the 1727A can make delta time
measurements using the two marker delta time system. This delta
time system simplifies time interval measurements while improving
both accuracy and resolution. In the delta time mode, Start and Stop
markers are alternately displayed on the main intensified sweep. The
time interval between these markers can be displayed on the optional
DMM or is available as a scaled voltage output, on the rear panel,
that is compatible with most DVMs. Time interval measurements
may also be made without a DVM using the helidial for determining
the measurement.







