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Renowned technical author Jon Titus and the President and CEO of Sealevel Systems, Tom
O’Hanlan, clearly explain real-world digital input/output implementation from both a hardware

and software perspective. Whether you are a practicing engineer or a student, The Digital I/0
Handbook will provide helpful insight you will use again and again.

e (Covers a wide range of devices including optically isolated inputs, relays, and sensors

Shows many helpful circuit diagrams and drawings

Includes software code examples

Presents common problems and solutions

Detailed glossary of common industry terms

schematic. All code snippets are in C. This is a great introduction to the tough subject of tying a
computer to the real world. It's the sort of quick-start of real value to people with no experience in the
field.” - Jack Ganssle, The Embedded Muse, January, 2005.
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@ SeaCOM Software Overview You can purchase the Digital I/0 Handbook for $19.95 by clicking here. The Digital I/0 Handbook is

, , FREE with any qualifying Sealevel Digital I/0 product purchase.
@ How to configure USB serial

adapters in Linux
Topics Covered

@ How to change asynchronous serial

COM port assignments in Windows Appendix
Device Manager Glossary
Appendix

Switch and Relay Configurations

When you look at the specifications for relays and mechanical switches, you'll find a variety of
designations, such as DPST and 3C, associated with them. These designations describe electrical
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A single-pole switch may include an additional contact so it can turn off one device and then

turn on another. This type of switch contains a set of single-pole, double-throw (SPDT)
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contacts. The term “double-throw” refers to a switch that can make connections in either of its

pole.

Switches may include electrically separate “gangs” made up of several poles that act in unison. A

Switches can include many poles, although for more than two poles the nomenclature uses
numeric designations. So a 4PDT switch comes with four independent and isolated poles, each

could open the ignition circuit to stop current from flowing to the sparkplug; in effect stopping
the mower’s gasoline engine. Momentary switches carry the designations NO for normally-
open, or NC for normally-closed. Even momentary switches may come with various contact
configurations, so you may encounter spring-loaded switches that offer contacts in DPDT
arrangements, for example.

Electromechanical relays also provide a variety of contact configurations such as SPST, DPDT,
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contacts. You can think of A-type contacts as normally-open (NO) and B-type contacts as
normally-closed (NC).

Relays, like manual switches, can provide multiple sets of isolated contacts that operate
simultaneously. So a relay designated 2A would provide two separate NO SPST contacts, and a

that designate specialized contact configurations. A set of D contacts, for example, closes one
circuit before opening another, also known as a make-before-break operation.

Glossary
* - When used as a suffix on a signal name, an asterisk indicates a logic 0 causes the named

action to occur. An input labeled TEST* requires a logic O to cause the TEST action to occur. See
also: Negative Logic and /.
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/ - When used as a prefix on a signal name, a forward slash indicates a logic 0 causes the
named action to occur. An input labeled /RUN requires a logic 0 to cause a RUN action. See also:
Negative Logic and *.

the other logic state (low). Active-high signals can range from a few volts DC to as high as 24V
DC, depending on the logic family or devices in use.

Active Low - A digital signal that represents active, on, or true when its voltage is lower than

controlled older communication devices, thus the CRTL key on computer keyboards.

21 %7 2018-06-07 2% 10:16



The Digital I/O Handbook — Appendix & Glossary — Sealevel Support http://www.sealevel.com/support/the—digital-io—handbook—-appendix—glossary/

partin an operation.

Boolean Logic - A form of mathematics named after George Boole (1815-1864) who devised

formal expressions for AND, OR, and INVERT operations.

Blocking Diode - A diode, also called an isolation diode, that stops, or blocks, current from

flowing through a circuit. Typically used in a battery circuit to prevent the reverse biasing of a
battery by a more positive power supply.

manufacturers produce drivers specifically to control devices such as stepper motors or
displays. See: Driver.

of conductors that distribute power.

Capacitor - An electronic component that stores a charge and provides a reserve of power in a
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Complement - In logic, an operation in which a logic 1 becomes a logic 0, and vice versa. In

binary numbers, the complement of 101100 =010011.

Current - A measure of the amount of electron flow in a circuit, typically measured in amperes
(A) or milliamperes (mA).

Darlington Output - A configuration of output transistors that can handle high currents.

Usually found on the outputs of sensors or buffers that drive relays or
solenoids.
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Earth Ground -The g

an

nn

point, or “earth.” An earth ground usually connects to a power-line ground, a ground rod, or

in some cases, cold-water plumbing. An earth ground should not carry current.

21 % 10 2018-06-07 274 10:16



The Digital I/O Handbook — Appendix & Glossary — Sealevel Support

http://www .sealevel.com/support/the—digital-io—handbook—appendix—glossary/

it to change the state of its contacts.

Flag - 1. An electronic device, usually with two possible states, that signals an external event to

error. Sensed with software.

Flip-Flop - A bistable logic circuit that changes state due to an input event, generally a clock or
pulse signal. A flip-flop remains in that state until the next input event causes it to “flip"” or

“"flop™ to its other state.

than that at the controlled load.
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first applied.

Interposing Relay - A relay that isolates the circuit driving it, and switches a higher current or

voltage than the driving circuit could provide. See: Relay.

devices such as opto-couplers provide a signal path between two circuits, but without current
flow between them.

un, rnn

snapshot™ of information and saves it. Latches operate

biased). LEDs provide white light as well as most colors. LEDs usually require an external
current-limiting resi
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or circuit inputs exist in the false state.

Logic Ground - A ground-reference point in a circuit for all logic signals. Usually kept separate
from other grounds in a system due to noise concerns.

performs an OR operation and inverts (NOTS) its output.
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NOT - The equivalent of an inversion operation, usually applied as part of another logic element
or operation. See: Inverter.

NPN - A type of transistor often used as an on-off switch in electronic devices. An NPN switch

Optical Coupler - See: Opto-Coupler.

Optical Isolator - See: Opto-Coupler.

Optical Isolation - The use of a light path to transfer a signal from a transmitter, usually a light

emitting diode (LED), to a receiver, usually a phototransistor. This technique provides electrical
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Opto-Isolator - See: Opto-Coupler.

OR - A logical operation or circuit in which the result is false only when all inputs are false. See:
Logical OR.

OR Gate - A circuit that performs an OR operation based on the state of its inputs.

Overload Protection - The capability to protect a circuit when current exceeds a

predetermined value. Devices such as fuses or circuit breakers automatically disconnect a load
when they sense an overcurrent.

PNP - A type of transistor often used as an on-off switch in electronic devices. A PNP switch

usually sources current from a positive supply to a device at a lower potential.

Port - A collection of signals that go to or from a computer for the input or output of

Positive Logic - A notation that indicates a logic 1 represents the active state for a signal.

Pull-Down Resistor - Aresistor used to pull a logic input “"down™ to the low state, or logic-0

state, thus preventing a disconnected input from floating into an undetermined state.

un

Pull-Up Resistor - Aresistor used to pull a logic input “"up™ to the high state, or logic-1 state,

thus preventing a disconnected input from floating into an undetermined state.

proper operation of other circuits.
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devices to open or close circuit paths. Both types of relays isolate the controlling circuit from the
circuit the relay controls.

intensity, weight, conductivity, and so on. Sensors may provide digital or analog output

proportional to the phenomenon measured.
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Source - The ability to provide current flow.

SPDT - See: Single-Pole Double-Throw.

Supply Current - The total current that a circuit requires from a power supply.
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similar circuit as the power is first turned on. Similar to inrush current.

Surge Suppressor - A circuit that limits the effects of power surges. Devices such as metal-

oxide varistors (MOVs), zener diodes, and fuses provide this function.

open.

Thermocouple - A temperature transducer made of two dissimilar metals welded together at

provide an output-enable signal that either connects logic signals to the device’s outputs, or
places the outputs in a high-impedance state. (National Semiconductor owns the trademark,

“tristate™,” although the term finds common use among designers.)

Transistor-Transistor-Logic (TTL) - The type of circuit used in the popular 7400 logic-device

families.
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Transparent Latch - A latch that passes signals from its inputs to its outputs as long as its

Enable signal remains active—usually logic 1. When the Enable signal changes to its inactive
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one ohm. Abbreviated W.

Wet Contact - 1. Mercury-wetted contacts in sealed reed relays. When the contacts meet, the

low-level signals that don't clean the contacts. 2. Contacts through which current flows. See: Dry
Contact.

Zero-Crossing Detector - A circuit that detects when an AC voltage signal has reached zero

produced during switching.

For more information

here.

You can purchase the complete Digital I/0 Handbook for only $19.95 by clicking here. The Digital
I/0 Handbook is FREE with any qualifying Sealevel Digital I/0 product purchase. You can find a
listing of all Sealevel Digital I70 products by clicking here.

COMPUTING | SERIAL | I/O | ACCESSORIES | SUPPORT | CUSTOM SOLUTIONS | COMMUNITY | NEWS & EVENTS | COMPANY

CONTACT :

21 %20 2018-06-07 2% 10:16



The Digital I/O Handbook — Appendix & Glossary — Sealevel Support http://www .sealevel.com/support/the—digital-io—handbook—appendix—glossary/

21 % 21 2018-06-07 2% 10:16



