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Model 1740A

Operators Guide

MODEL 1740A OPERATORS GUIDE

OPERATING INSTRUCTIONS

GENERAL INFORMATION.

This Operators Guide will acquaint you with the
Model 1740A features, capabilities, accessories, power
requirements, and controls. To aid in operating the
oscilloscope, initial turn-on and calibration procedures
and a performance check are provided. In the Appli-
cations Section are detailed explanations showing
how you can use the varied capabilities of the Model
1740A to best advantage in a variety of electrical
measurements. Model 1740A specifications and gen-
eral characteristics are listed in tables 1 and 2.
Service information is available in a separate service
manual.

DESCRIPTION.

The Hewlett-Packard Model 1740A is a dual-channel,
100-MHz, delayed-sweep oscilloscope designed for
general-purpose bench or field use. The dual-channel
dc to 100 MHz vertical deflection system has 12
calibrated deflection factors from 5 mV/div to 20 V/
div. A maximum sensitivity of 1 mV/div to 40 MHz is
provided on both channels by means of a 5X vertical

magnification. Selectable input impedance of either
50 ohms or 1 megohm permits you to select the
impedance that best meets your measurement appli-
cation. The horizontal deflection system has calibrated
sweep rates from 2 s/div to 0.05 us/div and delayed-
sweep rates from 20 ms/div to 0.05 us/div. A 10X
magnifier expands all sweeps by a factor of 10 and
extends the fastest sweep to 5 ns/div. In alternate or
chop modes, a trigger-view control will display three
signals: the channel A signal, the channel B signal,
and the trigger signal. This allows you to correlate the
time between the trigger signal and the channel A
and channel B signals. In trigger-view operation,
center screen represents the trigger threshold point,
allowing you to see the triggering level location. With
the A VS B control, an X-Y mode of operation is
possible. The channel A input (Y-axis) is plotted versus
the channel B input (X-axis). The CRT has 8- by 10-
c¢m major divisions on an internal graticule.

ACCESSORIES FURNISHED.

A blue light filter (HP Part Number 01740-02701),
front-panel cover, power cord, vinyl accessory storage
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Model 1740A

Operators Guide

Table 1. Specifications (Cont'd)

MAIN AND DELAYED SWEEP
RANGES

Main: 50 ns/div to 2 s/div (24 ranges)in 1, 2, 5
sequence.

Delayed: 50 ns/div to 20 ms/div (18 ranges) in
1, 2, 5 sequence.

ACCURACY
Sweep Time/ *Accuracy Temperature
Division X1 X10 Range
3% 4% 0°C to 15°C
50 ns to 20 ms 2% 3% 15°C to 35°C
3% 4% 35°C to 55°C

*50 ms to 2 s add 1%

Sweep Vernier (Main Only): continuously vari-
able between all ranges and extends slowest
sweep to at least 5 s/div. Front panel UNCAL
light indicates when vernier is not in CAL
position.

X10 Magnifier: expands all sweeps by a factor
of 10 and extends fastest sweep to 5 ns/div.

CALIBRATED SWEEP DELAY

DELAY TIME RANGE: 0.5 to 10 x MAIN TIME/

DIV setting; 100 ns to 2 s (minimum delay
150 ns).

DIFFERENTIAL TIME MEASUREMENT ACCURACY

*Accuracy

Main Time Base Setting (+15°C to +35°C)

100 ns/div to 20 ms/div] +(0.5% +0.1% of full scale)

50 ms/div to 2 s/div (1% +0.1% of full scale)

*Add 1% for temperatures from
0°C to +15°C and +35°C to +55°C

Delay Jitter: <0.002% (1 part in 50 000) of maxi-
mum delay in each step from +15°C to +35°C;
<0.005% (1 part in 20 000) from 0°C to
+15°C and +35°C to +55°C.

TRIGGERING

INTERNAL: dc to 25 MHz on signals causing 0.3
division or more vertical deflection, increasing
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Model 1740A

Operators Guide

Table 1. Specifications (Cont'd)

CATHODE-RAY TUBE AND CONTROLS

Maximum input 20 V (dc + peak ac).

Z-AXIS INPUT: +4 V, 250-ns width pulse blanks
trace of any intensity, useable to <10 MHz for
normal intensity. Input R, 1 kilohm t10%.

GENERAL
CALIBRATOR

Type: approximately 1.4-kHz square wave,
<0.1 us rise time.
Voltage: 1 V p-p into 21 megohm; 0.1 V p-p into
50 ohms.
Accuracy: £1%.
REAR PANEL OUTPUTS: Main and delayed gates,
0Vito>+25V.

Table 2. General Characteristics

VERTICAL DEFLECTION
(Two Channels)

DISPLAY MODES: channel A; channel B (Nor-
mal or Invert); Alternate; chopped (approxi-
mately 250 kHz rate); A + B; and Trigger View.

INPUT COUPLING: selectable for AC or DC, 50
ohms (dc), or ground. Ground position dis-
connects input connector and grounds ampli-
fier input.

SIGNAL DELAY: input signals are delayed suffi-
ciently to view leading edge of input pulse
without advanced trigger.

HORIZONTAL DEFLECTION

DISPLAY MODES: main, main intensified,
mixed, delayed, MAG X10, and A vs B.

TRIGGERING
MAIN SWEEP

Normal: sweep is triggered by internal or
external signal.

Automatic: bright baseline displayed in absence
of input signal. Triggering is same as normal
above 40 Hz.
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Model 1740A Operators Guide

Table 2. General Characteristics (Cont'd)

NOTES:

1. DIMENSIONS ARE FOR GENERAL :
INFORMATION ONLY. IF DIMENSIONS a| J )
ARE REQUIRED FOR BUILDING i
SPECIAL INCLOSURES, CONTACT
YOUR HP FIELD ENGINEER.

2. DIMENSIONS ARE IN MILLIMETERS AND 492 w Hm
(INCHES). (19 3/8)

lg————— 597 (23 1/2) - Top
-t 535 (21 1/16)———a»|
let- 497 (19 9/16)

58
P (18 3/16)

\ ‘

/

! s = ) 35(13/8) L

\ ,,U/WVJK\ s T fe—284 (11 3/16) —»]
- (7 3/4)

=== F 184

7 335 (13 3/16)
HW R SIDE (7 1/4) - -
e AT Y

/// ,, No% DD REAR
A\

g
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Model 1740A

both logical state and electrical analysis. The X-Y
mode of operation is deleted.

PREPARATION FOR USE.

Read the Safety Summary at the front of
this guide before installing or operating
the instrument.

POWER CORD.

The power cord required depends on the ac input
voltage and the country in which the instrument is to
be used. Figure 1 illustrates standard power receptacle
(wall outlet) configurations. The HP part number
shown above each receptacle drawing specifies the
power cord equipped with the appropriate mating
plug for that receptacle. If the appropriate power
cord is not included with your instrument, notify the
nearest HP Sales/Service Office and a replacement
cord will be provided.

POWER REQUIREMENTS.

The oscilloscope requires a power source of either
100, 120, 220, or 240 volts ac +10%, single phase, 48 to
440 Hz that can deliver 100 VA (maximum). The
instrument is normally set at the factory for 120-volt
operation.

Operators Guide

8120-0696
OPTION 901

8120-2296
OPTION 906

8120-1692
OPTION 802

8120-1703 8120-1521
OPTION 900 STD

Figure 1. Power Receptacles

CAUTION

Instrument damage may result if the line
voltage selection switch is not correctly set
for the proper input power source.

To operate the instrument from any other ac power
source, proceed as follows:

1. Disconnect the power cable from the power
source.

2. Stand instrument on rear-panel legs and use a
blade-type screwdriver to position power selector swit-
ches through opening in bottom cover. Figure 2 shows
switched set for 120-V operation.
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Model 1740A

index numbers that are keyed to the panel photo-
graphs. The following paragraphs provide detailed
descriptions of the control and connector functions.
See the Applications Section for information on using
the Model 1740A when you are making measurements.

LINE - Switch turns instrument power on and
off.

LINE INDICATOR - Indicator lights when the
instrument power is on.

BEAM FIND - Pressing this pushbutton in-
creases the intensity and compresses the dis-
play within the viewing area. This enables you
to locate the beam and determine the action
necessary to center a display (for example,
reduce input signal amplitude, adjust deflec-
tion factor or position controls, or increase
intensity).

BEAM INTENSITY - Controls the brightness of
the CRT display.

FOCUS - Adjusts the writing beam for the
sharpest trace. Always keep this display fo-
cused to prevent damaging the CRT internally.

Operators Guide

SCALE ILLUM - Adjusts the CRT background
illumination for good contrast between the
background and the graticule. Useful to illu-
minate the graticule when viewing in a dark
area, photographing - if camera has no light
source, or prefogging film.

ALT - Channel A and B signals are displayed
alternately on consecutive sweeps.

Channel A - Displays the channel A input sig-
nal.

Channel B - Displays the channel B input sig-
nal.

O & @ A+B- Pressing both channel A @ and

channel B ° displays the algebraic sum of the
channel A and channel B input signals. If the
channel B display is inverted (press CH B
INVT e ), an A minus B display results.

CHOP - Channel A and B signals are displayed

simultaneously by switching between channels
at 250-kHz rate.

11
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Model 1740A

the dc component of the input signal is biocked.
The lower 3-dB limit is approximately 10 Hz.

GND - The input signal is disconnected from
the amplifier, and the amplifier input is
grounded.

DC - All elements of the input signal are passed
to the vertical amplifier. The input impedance
is approximately 1 megohm shunted by 20 pF.

50 Q© - The input signal is dc coupled, and the
input impedance is 50 Q. Pull the lever forward
and down to select this position. Do not apply
more than 5 Vrms to the input connector.

VOLTS/DIV - Selects the vertical deflection
factor in a 1, 2, 5 sequence from 0.005 V/div
to 20 V/div, accurate within 3% with vernier
@® in the CAL position.

Vernier - Provides continuous control of the
deflection factor between calibrated VOLTS/
DIV ranges. Vernier range is at least 2.5 to 1.

Operators Guide

UNCAL - Lights when the vernier control is out
of detent position to indicate VOLTS/DIV is
uncalibrated.

INPUT - BNC connector to apply external sig-
nals to the channel A (Y) and channel B (X)
amplifier. Impedance and coupling are select-
able by e . Do not apply more than 250 V
(dc + peak ac) or more than 500 V p-p ac at
1 kHz or less.

POSN - Controls the vertical position of the
display.

CAL 1V - Provides a 1-V peak-to-peak (within
1%) square-wave voltage signal recurring at an
approximate rate of 1.4 kHz (100 mV peak-to-
peak when terminated in 50 Q).

GROUND POST - Convenient chassis ground
connector. Useful to ensure a common ground
with equipment under test.

(25 ¥ @ POSITION - Coarse @® and FINE

6 adjustments position the display hori-
zontally.

13
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Model 1740A

MAIN TIME/DIV - The inner knob controls the
main-sweep rate, which is indicated by the
numbers displayed in the knob skirt opening.
Sweep accuracy is within 2% (unmagnified) at
room temperatures.

DLY'D TIME/DIV - The outer rotating section
selects the delayed-sweep rate, which is in-
dicated by the marker on the outer knob. Sweep
accuracy is the same as with MAIN TIME/DIV.
An interlock is incorporated so the delayed
sweep is always faster than the main sweep.
When rotated out of the off position in the
MAIN mode e , a portion of the main
sweep is intensified indicating the length and
delay position of the delayed sweep with
respect to the main sweep.

SWEEP VERNIER - Provides continuous adjust-
ment of main sweep TIME/DIV between cali-
brated positions, extending the slowest sweep
to 5 s/div.

UNCAL - Lights when SWEEP VERNIER
e is out of the CAL detent position, and
indicates that the sweep is not calibrated.

O:0

0:+0

Operators Guide

@ TRIGGER HOLDOFF - Increases the time be-

tween sweeps and aids triggering on complex
displays such as digital words.

TRIGGER LEVEL - Selects the voltage
level on the input trigger signal where the
sweep is triggered. With external trigger sig-
nals, the trigger level is continuously variable
from +1.5 V to —1.5 V on either slope of the
input trigger signal; +15 V to —15 V in EXT
10 @  mode. With internal trigger sig-
nals, the trigger level selects any point on the
vertical waveform displayed.

POS/NEG - Two-position pushbutton
switch that selects the slope of the (EXT

@ o INT @ ) trigger signal used to
start the sweep.

LF REJ - Attenuates internal or external trig-
ger signals below approximately 4 kHz. This
is useful to condition high-frequency signals
for best synchronization by eliminating un-
wanted low-frequency signals such as power
line interference.

15
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Model 1740A

starts immediately after the delay interval,
which is the product of the DELAY @ dial
reading (div) and the main TIME/DIV €
reading. In TRIG, the delayed-trigger circuit
is armed after the delay interval and delayed
sweep must be triggered by either an internal
or external trigger signal. See Pulse Jitter
in the Applications Section for more informa-
tion.

@ z-AXiIS INPUT - BNC connector for intensity
modulation of the CRT display. A +4-volt,
250-ns width pulse blanks a trace of any in-
tensity. Do not apply more than 320 V (dc
+ peak ac).

e TRACE ALIGN - Screwdriver adjustment to
align the horizontal trace with the graticule.

@ ASTIGMATISM - Screwdriver adjustment used
in conjunction with FOCUS @ to achieve
a clean, sharp spot or trace. Adjustment is
easier with a stationary spot.

e LINE INPUT - Connector for the power cord.

e MAIN GATE OUTPUT - Provides a rectangular
output of approximately +2.5 V coincident
with the main gate.

Operators Guide

@ DLY'D GATE OUTPUT - Provides a rectangular
output of approximately +2.5 V coincident
with the delayed gate.

® - @ 1607A INPUTS - Option 101 only.
e HORIZ - X-axis input from HP Model 1607A.
@ VERT - Y-axis input from HP Model 1607A.

e Z-AXIS - Intensity input from HP Model 1607A.

@ FUSE - 1A 250 V slow-blow for 100-V or 120-V
operation. 0.5A 250 V slow-blow for 220-V or
240-V operation.

TURN-ON PROCEDURE.

Before turning on the oscilloscope, please read and
follow the instructions in the safety summary (at the
front of this guide) and in the power cord and power
requirements paragraphs. You should also become
familiar with the controls and their functions by reading
the Controls and Connectors Section and by referring
to figures 27 and 28 at the back of this guide.

To turn on the Model 1740A, perform the following
steps:

17
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Model 1740A

PROBE COMPENSATION.

1. Connect the probe to be compensated to the
appropriate vertical channel INPUT connector 9
and the CAL 1V output @

to 0.1, MAIN TIME/
to 0.2 mSEC, and input coupling )

2. Set VOLTS/DIV @

DIV @

to DC.

3. Adjust the main TRIGGER LEVEL € for
a stable display of the calibrator square-wave volt-
age. The display should have flat tops. Any distortion
in the presentation is caused by incorrect probe
compensation.

4. If overshoot or undershoot is present, turn the
screwdriver adjustment in the probe for a flat-top
presentation (see figure 4).

VERTICAL ACCURACY CHECK.

1. Set the controls to the positions indicated in
the turn-on procedure.

2. Apply the CAL1V @@ signal to the chan-
nel A INPUT 9 connector using a BNC to ba-
nana plug adapter and a test lead with alligator clips.

Operators Guide

L. = = L=
OVERSHOOT
Al Al T | T
CORRECT
— ot | e | e p—
UNDERSHOOT
g s A N d

1740A-003

Figure 4. Probe Compensation

3. Adjust the channel A VOLTS/DIV ) con-
trol to 0.2 V/div and the MAIN TIME/DIV €
control to 0.2 mSEC/div. The square-wave amplitude
should be five major divisions within 4%. For a
complete calibration check refer to the service manual.

TIMING ACCURACY.

1. Apply an accurate calibration signal (such as
from a HP Model 226A Time Mark Generator) to the
channel A INPUT @) connector.

19
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Model 1740A

Table 3. Display and Trigger Selection Table

Operators Guide

SIGNAL CONDITIONS DISPLAY MODE TRIGGER SELECTION
A B COMP EXT
I. Single Signals A or B OK or OK OK OK!
Applied to
Channel A or B ALT> or CHOPs OK or OK NG OK!
I1. Time Related Signals ALT OK? OK:? NG3 OK?2
Applied to
Channels A & B CHOP OK:? OKz NG+ OK?
A+B (A—B) OK OK @ OK
III. Nontime Related Signals ALT NG NG @ NG
Applied to
Channels A & B
! Assume time related signal applied. 6 Triggers on algebraic sum or difference of
signals.

2 Time relation displayed.

3 No time relation displayed.

4 If COMP is selected in CHOP, switching

overrides and selects A.

5 Signal is only displayed on one channel.

OK Useable trigger mode.

Good trigger mode.

‘ Best trigger mode.

NG Unuseable trigger mode.

21
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Model 1740A

Operators Guide

1740A-004

Figure 5a. Normal Display

1740A-
0A-006

INTENSIFIED
Figure 6a. Normal Display With
Intensified Area

1740A-008 ,_ .

INTENSIFIED
Figure 7a. Normal Display With

Intensified Area

1740A-005

Figure 5b. Magnified Display

1740A-007

Figure 6b. Delayed Sweep Display

1740A-009

Figure 7b. Mixed Sweep Display
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Model 1740A

The Model 1740A vertical deflection system has 12
calibrated positions from 5 mV/div to 20 V/div that
allow you to make voltage measurements which are
accurate within 3%.

ABSOLUTE VOLTAGE MEASUREMENTS.

The following procedure is used to make absolute
voltage measurements, which are made with respect
to a zero-volt reference.

1. Connect your signal to the channel A or B
INPUT connector, and select channel A or B DISPLAY
and TRIGGER.

2. Adjust the appropriate VOLTS/DIV control
for six to seven divisions of display. The vernier should
be in the CAL detent position.

3. Set input coupling to GND and AUTO/NORM
to AUTO.

4. With the appropriate POSN control, set the
trace on a graticule line to establish a zero-volts
reference. Don’t move the POSN control after the
zero reference is set.

5. Set the input coupling to DC, and adjust
TRIGGER LEVEL for a stable display. Adjust the
MAIN TIME/DIV control as required.

Operators Guide

6. Measure the distance in divisions between
the reference line and the level on the waveform you
want to measure. An example is shown in figure 9.

7. You can determine the polarity of the signal
by comparing it to the reference line. If it is above
the reference line, the voltage is positive; below the
line it is negative.

8. Multiply the number of divisions in step 6 by
the VOLTS/DIV setting. Include the attenuation fac-
tor if you are using a probe.

Example: Assume the vertical distance is 7 div, the
waveform is above the reference line, and the VOLTS/
DIV setting is 1 (see figure 9).

DIV

REFERENCE
LINE

1740A-011
Figure 9. Absolute Voltage Measurement
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Model 1740A

LJULIL

# 0.5V j ] J
OV REFERENCE ey

A

AVERAGE VOLTAGE = 1.5V — 0.5V = 1V

Operators Guide

4

* - | S

1740A-013

Figure 11. Average Voltage

2. Adjust MAIN TIME/DIV control for several
cycles of display and TRIGGER LEVEL for a stable
display.

3. Set the appropriate VOLTS/DIV, vernier,
and POSN controls for exactly six, seven, or eight
divisions of amplitude. Don’t readjust the vernier after
this step.

4. You should now calculate a scale factor (sf)
so the amplitude of a known signal can be verified or
the amplitude of an unknown signal can be deter-
mined.

Use the following formula:

Reference Signal Amplitude (volts)

Display Amplitude in Div (Step 3) X VOLTS/
DIV Setting

5. Disconnect the reference signal and connect
the signal to be measured. Adjust the VOLTS/DIV
control for enough amplitude to make an accurate
measurement. Note this display amplitude. Don't
readjust the vernier control.

sf =

6. Use the following formula to calculate the
amplitude of the signal being measured:

Amplitude = VOLTS/DIV Setting (Step 5) X sf (Step 4)
X Display Amplitude in Div (Step 5)
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Model 1740A

4. The resultant display will either subtract all
the unwanted components in the desired signal or
display the desired signal larger than the common
mode signal.

Example: In figures 12a and 12b the common mode
rejection method is illustrated.

TIME MEASUREMENT.
TIME DURATION.

Time duration measurements are made between two
points on the same or different waveforms (see figure
13). Alternate should be selected for displaying high
frequency signals and chop for low frequency signals.
You must select channel A or B trigger when using
alternate or chop. For fast, single-shot or low repe-
tition rate signals, use the A + B display mode.

The following procedures illustrate period and repe-
tition rate or frequency measurements. Pulse width
and time difference measurements are very similar.
Pulse width is the time duration of the pulse measured
between the 50% amplitude point on the leading edge
to the 50% amplitude point on the trailing edge of the
waveform. On waveforms with variable transitions,
we recommend measuring pulse width from the
start of the leading edge to the start of the trailing

Operators Guide

CH A

CHB

1740A-014

Figure 12a. Channel A With Desired Signal and -
Unwanted Components. Channel B With Only
Unwanted Components.

1740A-015

Figure 12b. Resultant Display
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Model 1740A

Example: Assume one cycle of the waveform occurs
in four divisions, the MAIN TIME/DIV setting is 0.2
mSEC, and the MAG X10 switch is off (see figure 14).
Substituting in the formula:

Period = 4 Div X 0.2 ms/Div = 0.8 ms 2% at room
temperature

\* [ 1\

4 DIV 1740A-017
_..A.A CYCLE

Figure 14. Period Measurement

Repetition Rate or Frequency Measurements.

1. The repetition rate or frequency of a waveform
is the reciprocal of the period.

Operators Guide

2. Use the procedure for period measurements to
calculate the period of your signal and take the recipro-
cal to determine the repetition rate or frequency.

Example: Using the period from the previous example
of 0.8 ms, take the reciprocal to find the repetition
rate or frequency.

.. 1 1 cycle
Repetition Rate or Frequency = - =
Period 0.8 ms
1 cycle 1
- Y =0.125 X 10 =% - 1.95kHz +2%
8X104s s

RISE TIME MEASUREMENTS.

Rise time measurements are made between the 10%
and 90% points of the waveform transition. Rise timeis
measured on the leading edge of the waveform and fall
time is measured on the trailing edge of the waveform.
The Model 1740A CRT has 10% and 90% points con-
veniently marked by dotted lines for both a six- and
an eight-division reference. The dots are also spaced
identically to the minor division markings on the
major axis to assist you in interpolation.

1. Apply the pulse to the channel A or B INPUT
connector, and select A or B DISPLAY and TRIGGER.
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Model 1740A

DELAYED SWEEP.

For many time-interval measurements, delayed sweep
will provide increased accuracy and resolution. In
this guide we discuss three procedures using delayed
sweep: magnification of a portion of a complex wave-
form for closer investigation, measuring the time
interval between two pulses, and measuring pulse
jitter.

The first procedure is discussed in the section:
Obtaining Basic Displays. The remaining two pro-
cedures are explained in the following paragraphs.

Delayed Sweep Time Interval Measurements.

The delayed sweep mode can be used to increase the
accuracy of your timing measurements. The following
measurement determines the time interval between
two pulses displayed on the same trace. The procedure
may also be used to measure the time interval between
pulses from two different channels or to make time
duration measurements on a single pulse. To demon-
strate the increase in accuracy, a measurement will
first be made using only the main time base, and then
the delayed time base will be used to make the same
measurement.

Operators Guide

1. Apply your signal to the channel A INPUT
connector, and set TRIGGER and DISPLAY to chan-
nel A.

2. Set input coupling as desired, and adjust
VOLTS/DIV for approximately four divisions of
amplitude.

3. Select INT main trigger, and MAIN sweep.

4. Adjust the MAIN TIME/DIV control to dis-
play six to eight divisions between pulses, and adjust
main TRIGGER LEVEL for a stable display.

5. Using horizontal POSITION, place the 50%
point of the first pulse on a convenient graticule line
and count the number of divisions to the 50% point of
the second pulse (see figure 16).

6. To calculate the time interval (t), use the
following formula:

t = (Divisions between pulses X MAIN TIME/DIV)

Example: Assume 6.2 divisions between pulses, and
a MAIN TIME/DIV setting of 0.5 mSEC.

Substituting in the formula:
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Model 1740A

PULSE 1 1740A-021

Figure 17b. Time Interval Measurement Using
Delayed Time Base - Pulse 1

PULSE 2 1740A-022
Figure 17c. Time Interval Measurement Using
Delayed Time Base - Pulse 2

Operators Guide

_ (Second DELAY __ First DELAY)
t= reading reading

X MAIN TIME/DIV % error

Example: Assume the first DELAY control reading is
1.31 and the second DELAY control reading is 7.58
with the MAIN TIME/DIV control set to 0.5 ms and
the DLY'D TIME/DIV control set to 0.05 ms (see
figure 17d).

DELAY DIAL DELAY DIAL
1.31 7.58

50% 50%

m
{
1
I

_ TIME _ 1740A-023
INTERVAL

Figure 17d. Time Interval Measurement Using
Delayed Time Base - Delay Dial Readings
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Model 1740A

0.2 DIV
JITTER ]

e fm—

[
E—
L=

1740A-024

Figure 18. Pulse Jitter Measurement

Example: Assume the DLY'D TIME/DIV setting is
0.1 mSEC and the horizontal displacement is 0.2
DIV (see figure 18).

Pulse Jitter = 0.2 DIV X 0.1 ms/DIV = 0.02 ms.
Eliminating Jitter.

You can eliminate jitter from the display by using
the TRIG SWEEP AFTER DELAY control. In this
mode, the delayed sweep is triggered on the jittering
pulse after the delay interval. So by triggering the
delayed sweep after the delay period, the effect of

Operators Guide

jitter on the display is eliminated, and you can mea-
sure pulse parameters. Remember, in this mode the
DELAY dial is uncalibrated (see figure 19).

[ —
\_\

1740A-025

Figure 19. Pulse Jitter Eliminated

Viewing Pulses With Variable Time Durations.

When the time duration between the end of one
pulse and the start of another pulse is variable, you
can use the TRIG SWEEP AFTER DELAY control
and the DELAY dial to arm the delayed-trigger circuit
after the last known pulse. The delayed sweep will
now be triggered by the pulse with variable time
duration and its parameters can be measured (see
figure 20).
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Model 1740A

INPUT ouTPUT
N\, 4

S 7

— \\/(
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_
MV_ }e— 3MINOR DIV = 36°

Figure 21. Phase Difference Measurement

1740A-027

Since one major division equals 60°, one minor divi-
sion equals 12°. Phase Difference = 3 X 12 = 36°; the
output lags the input by 36°.

A VS B PHASE MEASUREMENTS.

The A VS B mode will allow you to measure the phase
differences between two signals of the same fre-
quency up to 100 kHz. The channel A input signal pro-
vides deflection along the Y-axis, and the channel B
input signal provides deflection along the X-axis. The
phase difference can be measured from the resulting
lissajous pattern using the following procedure.

Operators Guide

1. Connect one signal to the channel A and the
other to the channel B INPUT connector.

2. Select A VS B, and adjust the channel A
VOLTS/DIV control for six to seven divisions of verti-
cal deflection (Y-axis) and the channel B VOLTS/
DIV control for eight to nine divisions of horizontal
deflection (X-axis).

3. Using the channel A POSN control for verti-
cal positioning and the horizontal POSITION control

for horizontal positioning, center the display on the
CRT.

4. Measure distances A and B as shown in figure
22a. A is the distance intersected by the trace on the

P k)
b \ ¢
/| A

/[ P

D
1 1

1740A-028

B .
_A.lmo_<l7_ c-b

Figure 22a. A VS B Phase Measurement
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Model 1740A

TRIGGERING.

TRIGGER VIEW.

The TRIG VIEW control replaces the channel A or B
trace with the trigger signal if channel A or B is
selected as the display mode. In the ALT or CHOP
display mode, three signals are displayed: channel A,
the selected trigger signal, and channel B. In TRIG
VIEW, the center horizontal graticule line represents
the trigger threshold level with respect to the trig-
ger signal (see figure 23).

\\ Example:

3 voltsat 1 V/div

\m: nuator setting.

\ L enu g
.,\ XT-\

1
TRIGGER 1740A-032

POINT

Figure 23. Trigger Point Location

Operators Guide

It is frequently helpful to observe the trigger signal
being applied to the external trigger input. When you
use trigger view in conjunction with CHOP or ALT,
both vertical channels plus the external trigger signal
can be viewed simultaneously. This is useful in set-
ting triggering and observing time correlation
between the external trigger signal and the channel
A and B signals. The deflection factor is approxi-
mately 100 mV/div.

Example: We will now use trigger view to determine
the triggering level location.

1. Connect the trigger signal to the main EXT
TRIGGER input connector, and select main EXT
TRIGGER.

2. Select TRIG VIEW; the trigger signal will be
displayed near center screen. The point where the
trigger signal crosses the center horizontal graticule
1s the trigger point.

By adjusting the TRIGGER LEVEL control you can
move the trigger level location. The center hori-
zontal graticule indicates the trigger point. When you
use the POS position of the POS/NEG switch, the
trigger circuit triggers on the positive-going portion
of the trigger signal; In NEG it triggers on the nega-
tive-going portion of the trigger signal.
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Model 1740A

Horizontal, vertical, and Z-axis signals from the
Model 1607A convert the Model 1740A into a 16-
channel logic state analyzer. You can switch from
logical state to electrical analysis by pressing one
pushbutton - a real convenience.

To connect the Model 1740A to the Model 1607A,
place the Model 1740A on top of the Model 1607A
and using three Model 10502A cables, connect the
Model 1607A rear-panel outputs: HORIZ, VERT, and
7Z-AXIS to the corresponding Model 1740A rear-panel
inputs.

You may check Model 1740A operation with the
Model 1607A by the following procedure:

NOTE
Clock and data probes don’t have to be
connected to the Model 1607A for this
procedure.

1. Press STATE DSPL on the Model 1740A.

2. Set the Model 1607A controls as follows:

POWER ... ... i, OFF
OFF/WORD ....................... WORD
Sample Mode ..................... SINGLE

Operators Guide

COLUMN BLANKING ......... fully CCW
Z-AXIS .. ON
All other pushbuttons .......... disengaged

3. Apply power to the Model 1740A and the
Model 1607A, and adjust the 1740A FOCUS control
for the sharpest display. A focused 16-word table
of one’s and zero’s will be displayed. If the table is
not displayed, you may have to press the Model 1607A
power switch on and off to cause the Model 1607A to
start up in a display mode.

NOTE

The following adjustments apply to the
Model 1607A.

4. Adjust the HORIZ SIZE control for a six-
division wide display and the VERT SIZE control for
an eight-division high display. You may have to adjust
the HORIZ and VERT POSN controls to center the
display.

5. Set BYTE to 3 BIT and notice that the display
format changes from four-bit bytes to three-bit bytes.

6. Set LOGIC to NEG and note that all zeros
change to ones and all ones change to zeros.
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Model 1740A

Least Significant Bit

\ Word

0010 0000 20 -+— TRIGGER WORD
0010 0001 21
0010 0010 22
0010 0011 23
0010 0100 24
0000 0000 0-«—ERROR
0000 0001 1
0000 0010 2
0000 0011 3
0000 0100 4
0000 0101 5
0000 0110 6
0000 0111 7
0000 1000 8
0000 1001 9
0001, 0000, 10
BCD BCD
:HOsm: :me:
Column Column

Figure 25. Logic State Display

In this example, you can see the advantage of being
able to switch from logic state to electrical analysis
and interrogate inputs, outputs, and control lines for
transients and glitches.

CHAN A: I_ A _l

LsB 2021 22 23 24 0 1 2 3
CHAN B:

>\\ GLITCH
RESET

LINE 1740A-036

Figure 26. Glitch on Timer Reset Line Causing
Timer to Reset Prematurely
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1740A-038-08-7¢

e Figure 28.

Rear-panel Controls
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— VOLTSADIV

Figure 27. Front-panel Controls
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