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The Controls of an Oscilloscope

This section briefly describes the basic vertical controls found on analog and digital
oscilloscopes. Remember that some controls differ between analog and digital
oscilloscopes; your oscilloscope probably has controls not discussed here.

Use the vertical controls to position and scale the waveform vertically. Your
oscilloscope also has controls for setting the input coupling and other signal
conditioning, described in this section. Figure 1 shows a typical front panel and on-
screen menus for the vertical controls.

SRS VERTIC AL
@CH 1 £ POSITION -
) DC
' AC
®CH?2 GND
v T VERTICAL MENU
— Button
; CPLG
VOLTS/DIV SR
£ NV o
BW On
20 MHz
Ful

Figure 1:Vertical Controls
Position and Volts per Division

The vertical position control lets you move the waveform up or down to exactly
where you want it on the screen.

The volts per division (usually written volts/div) setting varies the size of the
waveform on the screen. A good general purpose oscilloscope can accurately display
signal levels from about 4 millivolts to 40 volts.

The volts/div setting is a scale factor. For example, if the volts/div setting is 5 volts
then each of the eight vertical divisions represents 5 volts and the entire screen can
show 40 volts from bottom to top (assuming a graticule with eight major divisions). If
the setting is 0.5 volts/div, the screen can display 4 volts from bottom to top, and so
on. The maximum voltage you can display on the screen is the volts/div setting times
the number of vertical divisions. (Recall that the probe you use, 1X or 10X, also
influences the scale factor. You must divide the volts/div scale by the attenuation
factor of the probe if the oscilloscope does not do it for you.)

Often the volts/div scale has either a variable gain or a fine gain control for scaling a
displayed signal to a certain number of divisions. Use this control to take rise time
measurements.

2 Tya Junin
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Input Coupling

Coupling means the method used to connect an electrical signal from one circuit to
another. In this case, the input coupling is the connection from your test circuit to the
oscilloscope. The coupling can be set to DC, AC, or ground. DC coupling shows all
of an input signal. AC coupling blocks the DC component of a signal so that you see
the waveform centered at zero volts. Figure 2 illustrates this difference. The AC
coupling setting is handy when the entire signal (alternating plus constant
components) is too large for the volts/div setting.

DC Coupling of a 1V, _, Sine AC couplin_g of
Wave with a 2 V DC Component the Same Signal
4V T 4V F
MM ED N
T T [ 9 ;
e E LN
ov IO S0 AN I M 0V otk TR

Figure 2: AC and DC Input Coupling

The ground setting disconnects the input signal from the vertical system, which lets
you see where zero volts is on the screen. With grounded input coupling and auto
trigger mode, you see a horizontal line on the screen that represents zero volts.

Switching from DC to ground and back again is a handy way of measuring signal
voltage levels with respect to ground.

Bandwidth Limit

Most oscilloscopes have a circuit that limits the bandwidth of the oscilloscope. By
limiting the bandwidth, you reduce the noise that sometimes appears on the displayed
waveform, providing you with a more defined signal display.

Channel Invert
Most oscilloscopes have an invert function that allows you to display a signal "upside-

down." That is, with low voltage at the top of the screen and high voltage at the
bottom.
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ISD1400 Series

Slngle Chip Voice Record/Playback Devices

16- and 20-Second Durations

FEATURES

Easy-to-use single-chip voice Record/
Playback solution

High-quality, natural voice/audio
reproduction

Push-button interface
- Playback can be edge- or level-
activated

Single-chip durations of 16 and 20
seconds

Automatic power-down mode

- Enters standby mode immediately
following a Record or Playback
cycle

- Standby current 0.5 pA (typical)

Zero-power message storage
- Eliminates battery backup circuits

Fully addressable to handle multiple
messages

100-year message retention (typical)
100,000 record cycles (typical)
On-chip clock source

No algorithm development required
Single +5 volt power supply

Available in die form, DIP, and SOIC
packaging

Industrial temperature (-40°C to +85°C)
versions available

2 Tyl Tunn

GENERAL DESCRIPTION

Information  Storage Devices' 1SD1400 Chip-
Corder® Series provides high-quality, single-chip
record/playback solutions to short-duration mes-
saging applications. The CMOS devices include
an on-chip oscillator, microphone preamplifier,
automatic gain control, antialiasing filter, smooth-
ing filter, and speaker amplifier. A minimum
record/playback subsystem can be configured
with a microphone, a speaker, several passives,
two push-buttons, and a power source.

ISD1400 SERIES PINOUTS
AO 1] e : 28 Veeo
A1 2 1 27 REC
A2 3 [ ] 26 XCLK
A3 4 [ 1 25 RECLED
A4 5[ 1 24 PLAYE
A5 6 [ 1 23 PLAYL
ne 7 1SD1400 (522 ne
NC 8 [ : 121 ANAOUT
A6 9 [ 1 20 ANAIN
A7 10 119 AGC
NC 11 1 18 MIC REF
Vssp 12 [ [ 17 MIC
Vssa 13 [ 1 16 Veea
SP+ 14 ] 115 SP-
DIP/SOIC

NOTE: NC means Must Not Connect.
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DETAILED DESCRIPTION
Speech/Sound Quality

The ISD1400 Series includes devices offered at

6.4 and 8.0 KHz sampling frequencies, allowing
the user a choice of speech quality options. The
speech samples are stored directly into on-chip
nonvolatile memory without the digitization and
compression associated with other solutions.
Direct analog storage provides a very true, natural
sounding reproduction of voice, music, tones, and
sound effects not available with most solid-state
digital solutions.

Duration

To meet end system requirements, the 1ISD1400
Series offers single-chip solutions at 16 and 20
seconds.

EEPROM Storage

One of the benefits of ISD’s ChipCorder technol-
ogy is the use of on-chip nonvolatile memory,
providing zero-power message storage. The mes-
sage is retained for up to 100 years typically
without power. In addition, the device can be re-
recorded typically over 100,000 times.

Basic Operation

The ISD1400 ChipCorder Series devices are con-
trolled by a single Record signal, REC, and either
of two push-button control playback signals,
PLAYE (edge-activated playback), and PLAYL
(level-activated playback). The ISD1400 parts are
configured for simplicity of design in a single-mes-
sage application. Using the address lines will
allow multiple message applications.

Automatic Power-Down Mode

At the end of a Playback or Record cycle, the
ISD1400 Series devices automatically return to a
low-power standby mode, consuming typically
0.5 pA. During a Playback cycle, the device pow-
ers down automatically at the end of the message.
During a Record cycle, the device powers down
immediately after REC is released HIGH.

Addressing (optional)

In addition to providing simple message play-
back, the ISD1400 Series provides a full
addressing capability.

Voltage Inputs (VCCA b Vccn)

Analog and digital circuits internal to the ISD1400
Series use separate power buses to minimize
noise on the chip. These power buses are brought
out to separate pins on the package and should
be tied together as close to the supply as possi-
ble. It is important that the power supply be
decoupled as close as possible to the package.

Ground Inputs (VSSA - VSSD)

Similar to Veea and Veep, the analog and digital
circuits internal to the ISD1400 Series use sepa-
rate ground buses to minimize noise. These pins
should be tied together as close as possible to the
device.

Record (REC)

The REC input is an active-LOW Record signal.
The device records whenever REC is LOW. This
signal must remain LOW for the duration of the
Recording.
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