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|_evel Translation

Needed for interfacing CMOS families operating at
different supply voltages
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L_ine Drivers and Recelvers

Needed for driving (long) cables based on various
standards (e.g., RS 232, RS 422, RS 485, etc.)
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Keywords: RS-232, rs232, RS-422, rs422, RS-485, rs485, R5-232 port powered, R5-232 to R5-485 conversion, daisy chain, cable termination
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W Tweet
Data Standards
| Punse |
Abstract: Three common serial data standards, RS-232, RS-429, and RS-485, are described by specification and electrical 34
interface. Cable termination techniques, use of multiple loads, daisy-chaining of RS-232, conversion of RS-232 to RS-485,
conversion of RS-485 o RS-232, and RS-232 port-powered RS-485 conversions are described B Email
Introduction Other Channels
"The great thing about standards is there are su many to choose fram."” This statement was made at a recent conference on
fiber optics, and it holds true for electrical-int dards as well. As |-data standards tend to evolve separately
within particular industries, we thus have more standards than we should More
Perhaps the most successful serial-data standard for PC and telecom applications is the RS-232. Similarly, the RS-485 and Download, PDF Format (251.1kB)
RS-422 are among the most successful dards for industrial appl . These dards are not directly compatible
For contral and instrumentation applications, however, it is often necessary to communicate between the standards. This Download, MOBI Format (Kindle} [7]
article discusses the different standards (electrical physical-layer specifications). explains how to convert from one standard Related Parts/Samples

to another standard, and demonstrates how to combine different standards within the same application .
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RS-232 Electrical Specifications and a Typical Connection Fomt
The RS-232 link was initially intended to support modem and printer applications on IBM PCs. however, it now enables a

variety of peripherals to communicate with PCs. The RS-232 standard was defined as a single-ended standard for increasing
serial-communication distances at low baud rates (<20kbps). Over the years the standard changed to accommodate faster

drivers like the MAX3225E. which offers 1Mbps data-rate capability. For RS-232 compliance, a transceiver such as the

MAX3225E must meet the electrical specifications listed in Table 1. A typical connection (Figure 1) shows the use of

hardware handshaking to control the flow of data

Table 1. R5-232 Summary of Major Electrical Specifications

T T

Driver Output Voltage. Open Circuit

Driver Output Voltage, Loaded 3kQ < RL < TkQ +5 +15 v
Driver Output Resistance, Power Off | -2V <V <2V 300

Slew Rate 4 30 Vips
Maximum Load Capacitance 2500 pF
Receiver Input Resistance 3 7 kO

Receiver Input Threshold

Done ] EEEE




Switching D.C. Loads

Basic BJT-based switching circuit

(“saturated mode”) ,,
| - “current-controlled
[LoAD | (low side) switch”
C
Port B N
Pin EIE-IFI lc = heeX g

Choose BJT based on following parameters

ICmax continuous

VCE breakdown
he (D.C. current gain), also called B



Switching D.C. Loads

Basic MOSFET-based switching circuit
V

| - “voltage-controlled
[LoAD | (low side) switch”
1o
Port G N-channel
Pin s power

MOSFET

Choose MOSFET based on following parameters

IDmax
Vg breakdown

continuous

r drain-to-source “on” resistance
DS (on)



Switching D.C. Loads

Tradeoffs

— BJTs: may require a significant amount of base
current to drive into saturation (typically need
Darlington for high hz at high 1)

— MOSFETSs: require virtually no gate current to
operate, less chance of thermal runaway than BJT

Inductive loads require arc suppression diode i

Energy stored in an inductive load

must be dissipated, otherwise the |
“inductive kickback” can damage *
the switching device




Switching D.C. Loads

Use optical isolation to protect microcontroller

Vi

Ve |
| LOAD |

NPN
BJT

active low
port pin
R1

Assume Vcc =5V, V =15V, and V5 @ 10 mA = 0.8V
—> R1=2.7/0.01 = 270Q



Switching D.C. Loads

Use optical isolation to protect microcontroller

Vi

Voo V, |
| LOAD |

NPN

R BJT

active low
port pin

R1
Assume Vcc =5V, V =15V, and V5 @ 10 mA = 0.8V
—> R1=2.7/0.01 = 270Q2 Pg,=0.027W



Switching D.C. Loads

Use optical isolation to protect microcontroller

VL
Vee VvV, |
| LOAD |
SIZ | NPN
R BJT
active low_ A A A
port pin

R1
Assume switching 1 amp load, and that hc of transistor
IS 100 = need 10 mA of base current to saturate
transistor (assume Vg, Of transistor is 0.7 V, and that
Veeqt Of photo transistor is 0.3 V)

= R2 = (V, - 1)/0.01 If V,=18V, R2=17000hms, Pg,=0.17W
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10-Port Constant-Current LED Drivers and 1/O
Expanders with PWM Intensity Control

General Description

The MAXE2E6/MAXEIET sernal-interfaced peripherals
provide microprocessors with 10 /O ports rated to 7V.

Each port can be individually configured as either:

* A 20mA constant-current LED driver (static or pulse-
width modulated (PYWM)).

+ A 10mA constant-current LED driver (static or PWM).
+ An open-drain logic output.

+ An overvoltage-protected Schmitt logic input.
Analog and switching LED intensity control is built in:

+ |ndividual 8-bit PWM control per output.

* |ndividual 1-bit analog confrol (halffull) per output.

* Global 3-bit analog control applies to all LED outputs.

PWM timing of the 10 port outputs may be optionally
staggered, consecutively phased in 45° increments.
This spreads the PWM load currents over time in eight
steps, helping to even out the power-supply current
and reduce the RMS current.

The MAXE966/MAXESET can be configured to awake
from_shutdown on receipt of a minimum 3ms pulse on
the CS input. This hardware-wakeup feature allows a
power-management confroller or similar ASIC to enable
the MAXE6966/MAXE96T with preconfigured LED intensi-
ty settings.

Shutdown can be programmed fo wait up fo 4s, fade
down the sink currents to zero for a period of 1/16s to
4s, and then shut down. A similar ramp-up from shut-
down can be programmed for 1/16s to 4s.

The MAXE966/MAXE9ET support hot insertion. All port
pins remain high impedance in power-down (V+ = 0V)
with up to 8V asserted on them.

The DOUT/OSC pin can be configured as either the
serial interface data output or optional PWM clock
input. The MAXE966 powers up defaulting as DOUT
output. The MAXE967 defaults as OSC input.

For a similar part without the constant-current controls,
refer to the MAXT317 data sheat.

Applications
RGB LED Drivers
Portable Equipment
Cellular Phones

LCD Backlights
Keypad Backlights
LED Status Indication

Features

+ High-Speed 26MHz SPI-™/QSPI-™/MICROWIRE™-
Compatible Serial Intertace

+ 2.25V to 3.6V Operation
+ /O Ports Default to High-Z (LEDs Oit) on Power-Up
+ YO Port Inputs Are Overvoltage Protected to 7V
+ YO Port Outputs Are 7V-Rated Open Drain
+ YO Port Outputs Are 10mA or 20mA Constant-
Current Static/PWM LED Drivers, or Open-Drain
Logic Outputs
+ /O Ports Support Hot Insertion
+ Individual 8-Bit PWM Intensity Control for Each LED
+ Any Output May Use or Not Use PWM Control
+ Exit Shutdown (Warm Start) with Simple TS Pulse
+ Auto Ramp-Down into Shutdown
+ Auto Ramp-Up Out trom Shutdown
+ 0.8pA (typ), 2pA (max) Shutdown Current
+ Tiny 3mm x 3mm, 0.8Bmm High Thin QFN Package
+ -40°C to +125°C Temperature Range
Ordering Information
PART TEMP  PIN- TOP PKG
RANGE PACKAGE MARK CODE
A°Clo 16 Thin QFN
MAXBOEEATE ~ 3mmx3mmx  ACF  T16334
+125°C
0.8mm
-40°C to
MAXBOBBAEE ~ |, . 16QSOP — -
AC o 16 Thin QFN
MAXBIETATE 3mmx3mmx ACG T1633-4
+125°C
0.8mm
-40°C to
MAXBOETAEE ., . 16QSOP — -

L969XVIN/9969XVIN



Optically-lIsolated Inputs

Off-board (external, remotely located)
switch/data inputs should be optically isolated
— helps reduce noise

— helps prevent ESD-induced damage

— prevents “strange” voltages from entering board

— eliminates ground loops



Optically-lIsolated Inputs

Off-board (external, remotely located)
switch/data inputs should be optically isolated
— helps reduce noise

— helps prevent ESD-induced damage

— prevents “strange” voltages from entering board

— eliminates ground loops

Isolated
Power Supply
(or Battery)

e e

vee L = closed
H =open

Remote
Switch
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Scanned Keypad

r ; I_’W\'—: H " " "3
\ blod ]
] T
row | Al
| | 5H|
return < | § i=hl
lines | T
(| S
| }J K
. [_'W"— 0 4
£ L] o
) SR
active low 3 o
H 2200
column : e
scan lines L H 3%
0 [ PBO/INT interrupt input




Keypad Encoder

]
FAIRCHILD

e —
SEMICONDUCTOR ™

MM74C922 - MM74C923

Cictober 1987
Revised January 1299

16-Key Encoder « 20-Key Encoder

General Description

The MMT4C922 and MM74C923 CMOS key encoders pro-
vide all the necessary logic to fully encode an aray of
SPST switches. The keyboard scan can be implemented
by either an external clock or external capacitor. These
encoders also have on<chip pull-up devices which permit
switches with up to 50 kil on resistance to be used. No
diodes in the switch amray are needed to eliminate ghost
switches. The internal debounce circuit needs only a single
external capacitor and can be defeated by omitting the
capacitor. A Data Awvailable output goes to a high level
when a valid keyboard entry has been made. The Data
Ayailable output returns to a low level when the entered
key is released, ewven if ancther key is depressed. The Data
Awailable will return high to indicate acceptance of the new
key after a normal debounce period; this twokey roll-cver
is provided between any two switches.

An internal register remembers the last key pressed even
after the key is released. The 3-STATE outputs provide for
easy expansion and bus operation and are LPTTL compat-
ible.

Features

W 50 kL2 maximum switch on resistance

B On or off chip clock

W On-chip row pull-up devices

W 2 key roll-over

B Keybounce elimination with single capacitor
B Last key reqister at outputs

B 3-5TATE output LPTTL compatible

B Wide supply range: 3V to 15V

B Low power consumption
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Ordering Code:

Package Description

18-Lead Plastic DuaHn-Line Package (PDIP), JEDEC MS-001, 0.200" Wide

20-Lead Small Qulline Integrated Circuit (SOIC), JEDEC MSL013, 03007 Wide

Order Number Package Number
MMTAC22N N 184
MMTAC22WM MZ0E
MMTAC23WM M20B

20-Lead Small Qulline Integrated Circuit (SOIC), JEDEC MSL013, 03007 Wide
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Switch Debouncer

Features
¢ Robust Inputs can Exceed Power Supplies
up to 25V

+ ESD Protection for Input Pins

+15kV—Human Body Model
+BkV—IEC 1000-4-2, Contact Discharge
+15kV—IEC 1000-4-2, Air-Gap Discharge

+ Small SOT Packages (4 and 6 pins)
¢ Single-Supply Operation from +2.7V to +5.5V

+ Single (MAX6816), Dual (MAX6817), and Octal
(MAXE6818) Versions Available

+ No External Components Required

4 6pA Supply Current

¢ Three-State Outputs for Directly Interfacing
Switches to P Data Bus (MAX6818)

+ Switch Change-of-State Output Simplifies
Polling and Interrupts (MAXG6818)

+ Pin-Compatible with 'LS573 (MAX6818)

Pin Configurations

TOPVIEW

GND I

AN AX1LAA
MAXEETE

IN 2 3| ouT

50T143

Pin Configurations continued at end of data sheet.

Typical Operating Circuit

Ver

SVLANLAA
MAXGET6 P
MECHANICAL

SWITCH 01uF
o 1

i I out RESET
DEBOUNCED
ouTRUT

3]
=
=]

=




Rotary Pulse Generator (RPG)

) ]
D —
Mo m
W — : :
-\l(:n AT
% e ,‘
=1 AN
O 1 [PREESRaNE
S LI IPUUT
o

+5V

PIC 4.7kE2 8
RDS CHANNEL A

l_fvm,_.
RD6 L CHANNEL B W

encoder
4 | outputs
L
RD7 Al 3 -—oo—‘
RB4 [ J 2

1
"Softkey” interface r

of Figure 8-2 o

5 } Optical

Grayhill optically-coupled
rotary pulse generator with
integral pushbutton switch

(Model 61B15-01-02)
{h) Circuit

CCW cw
e e e

CHANNEL A LT e e rpr T

CHANNELB [ [ 1 [T T [ Tl o1
Detented positions [ I I I I j I [ I I I I I

(24 detented positions/revolution)

(¢) Encoder output



RPGsS

Determine direction of rotation by concatenating
“previous” and “current” codes, and using as
look-up table index

I T N | PREV | CURR | LOOK-UP CODE COMMENTS
CHANNEL A L LT T T 00 00 db 0 00 — 00, no change
| | | | | | | | | | | [ | 00 01 db 1 00 - 01, cw
CHANNEL B 1 T 1 [T T T 00 10 db 2 00 —» 10, CCW
- — | | - 00 11 db 3 00 - 11, error
Detented positions Pttt ottt 1 1 01 00 db 2 01 = 00. CCW
(24 detented positions/revolution) 01 01 db 0 01 - 01,no0 change
01 10 db 3 01 — 10, error
01 11 db 1 01 —-11,CW
AB: 10 - 11 - 01 — 00 — 11 ... CCW rotation 10 00 db 1 01 — 00, CW
10 01 db 3 10 — 01, error
AB: 10 - 00 - 01 — 11 - 10... CW rotation 10 10 db 0 10 — 10, no change
10 11 db 2 10 — 11, CCW
11 00 db 3 11 — 00, error
DE ’
co - CONDITION < 11 01 db 2 11 - 01, CCW
0 got interrupt, but no change in code read 11 10 db 1 11 - 10. CW
1 clock-wise (single bit change) 11 11 db 0 11— 11’ no change
2 counter clock wise (single bit change) :
3 error (both bits change)




PWM Applications/Interfaces

Simple D/A converter

PIC LLow-pass

I
RC2/CCP1 AN~

circui
\R iJ[_:C > Analog output




PWM Applications/Interfaces

Driving a switched load

Limitation: Capacitive
load of MOSFET may
limit switching frequency

Vioap < 20V

—pi(_' ] | I oap < SA
Motorola MMSFSNO2HD
Power MOSFET
RC2/CCPI 50-8 surface mount package

(less than /4" square)

= On resistance < 0.040€Q with V;4=4.5V, [=2.5A

[PWM]




PWM Applications/Interfaces

Motor speed and direction using H-bridge

PIC
Direction
RD7
ON/OFF
RC2/CCPI
VMOTOR
I _%\ {, |
‘ ‘ | 13 (> I
N rting Inverting
half-H driver 1 half-H d




“H Bridge”

J
o

“coasting”

e




“H Bridge”

“forward”



“H Bridge”

“reverse”’



“H Bridge”
\ o \

]

V- V-

1{

“braking”



PWM Applications/Interfaces

Motor speed and direction using H-bridge

PIC
Direction
RD7
ON/OFF
RC2/CCPI
VMOTOR
I _%\ {, |
‘ ‘ | 13 (> I
N rting Inverting
half-H driver 1 half-H d




Notes about H-bridges

H-bridge MUST be suitably sized for motor —
measure inrush current of motor BEFORE
buying H-bridge

Often need “dead time” between phases of
driving the H-bridge input to prevent shoot-
through (turn-off delay)

Use “snubber” diodes to protect H-bridge
from inductive kickback from motor

Carefully check all specifications of H-bridge,
specifically turn-off time, max frequency, Ry,
max supply voltage, V,ymin» Vi .max» €IC.



Position Control

Position control
— required in many applications

— complications
Inertia/mechanical loading
startup torque different than run torque (inrush)
gear backlash

— stepping actuators are a good solution for many
positioning problems
Rotational and linear versions available

— why steppers are a good choice
high resolution without gearing
fast positioning (up to 1000 steps/sec)
position error (usually) does not accumulate
wide range of high and low torque (large/small) available
simple/efficient drive circuitry




Stepper Motor

Half/full step = L

A B C D

L H H L Direction = H
Interface e |
H 1 L H
H H L__I_ Direction = L.
L. H H L
+3V VMO’]'OR
10 16 2,7
PIC Half/full ' Vee
step | { g A Ippase
|
a E
o = { 1 B
14 G |
RID7 Direction O —é _2%
=
— == -
S { b ¢
_ 11 o
RD6 f——0q> Step 2
- o
= = { 3 D
|
| E _%S Stepper motor constrainis
I = =
- Vyaoror < 35V
| 1N3439 MOTOR

OE  One-phase

GND

IST 9

4,5, 12,13

Allegro MicroSystems
Stepper Motor Translator/Driver
UCNS5804B
(16-pin DIP)

lppass < 1.25A

Four-phase unipolar windings

Half/full step = H

A B
L H
L L
H 1
H L
H H
H H
H H
I H

D

Direction = H

|

Direction = L.



motor



[PHASE

L A
R
[
1
H j& X
H D [ VI\/IOTOR
Jj Half/full step = L
IN3439 A B C D
L. H H L pirection = H
L L H H 1
H L. L. H
FULL STEP MODE H H [ [ Direction = L
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Hobbyist Servos

Position control
— Single-wire interface
— Can not rotate more than ~270°

— why servos are a good choice
Low overhead for control — logic-level interface
Simple interface (PWM)

Pulse width (0.9-2.9us)

|' ’ Refresh period (12-20ms)
[

— why servos may not be a good choice
Limited range of motion
Lower torque



Basic LCD Interface

= 20 ns
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Digitally Controlled Potentiometer

FEATURES Voo Ve
+ 1024 Resistor Taps — 10-Bit Resolution - -
+ 2-Wire Serial Interface for write, read, and trans-
fer operations of the potentiometer Power on
+ Wiper Resistance, 400 Typical @ 5V —
» Four Non-Volatile Data Registers for Each ST e DH'\L{DW per o S
Potentiometer at i O Reaiter | [ belg 10t aps
» Non-Volatile Storage of Multiple Wiper Positions  aogpp— | Cireuty e L e T | s
+ Power On Recall. Loads Saved Wiper Position on {1 Fiw
Power Up. wp—1
+ Standby Current < 3pA Max
» System Vge:- 2.7V to 5.5V Operation
* Analog V+/V-:-5V to +5V
» 100K() End to End Resistance = =)
Ves .
+ Endurance: 100, 000 Data changes per bit per
register
= 100 yr. Data Retention
» 14-Lead TSSOP, xx-Lead XBGA Voo Ry V4
» Low power CMOS = t =
A%ds[ﬁaag E‘Zgﬁ Power On Recall 100KQ

- Status Bus Transfer Winer Counter |
2 e Interface & “ Register (WCH)
ra Control -
Interface Data Registers
\ Control (DA0-DR3)

XICOR*

1024-taps
POT

1 |}
| - | -
NG NC



Digital

Pbkaz WA XLV
1-Wire Diﬂital Thermometer

FEATURES

*  Unigue 1-Wire® interface requires only one
port pin for communication

Each device has a umigue 64-bat senal code
stored in an onboard ROM

Multidrop capability simplifies  distnbuted
femperature sensing applicablons

Requires no external components

Can be powered from data hine. Power supply
range 15 3.0 o 5.5V

Measures  temperatures  from  -35°C 1o
+H125%C (=67F 1o +237°F)

+0.5°C accuracy from ~10°C o +85°C

9-bat thermometer resolution

Convens temperature in T30ms {max. )
User-definable  nonvolanle  (NV)  alarm
sefhings

Alarm  search  command identifies  and
addresses  devices  whose  temperature 15
outside of programmed limits (lemperature
alarm condibion)

Applications include thermostanc  controls,
indusinal  systems,  consumer  products,
thermometers, or any thermally sensitive
svalem

hermometer

DS18S20
High-Precision

PIN ASSIGNMENT

DALLAS e
Ds1820

1 2 3

B=Pin 1 50mml 50
(DE185207)

£

GND [
0o [

[IELR o Rt L | S

TO-92
(DS18520)

PIN DESCRIPTION

GMED - Ground

D) = Data In/COuwt

Voo - Power Supply Voltage
M = Mo Connect



Humidity and Temperature Sensor

2 Humidity and Tempera

e Sensor - SHT 15 - SparkFun Electronics - Windows Internet Explorer

~=o] x|

m - I’ hittp s /Ao sparkfun.com products /5227

j |E‘ |Z| ILive Search

(2]

File Edit “iew Favorites Tools Help

& corwvert v [P Select

W # Humidity and Temperature Sensor - SHT1S -... | |

% v ) v = v ihPage v (GiTooks v

Gift Certificates

Books
Breakout Boards
» Cables
» Cellular
Classes
v Components
ARM Wicrocontrollers
AWR Wicrocontrollers
Buttons/Switches
General
General ICs
LEDs
10mm
3Imm
Smm
T-Segment
Other
SMD
Oscilators
PIC Microcontroliers
PICAXE Microcontrollers

PSoC Wicrocontrollers

SMD ICs

’ rfBuih:iJ’em‘ Next Project B
sparkfun. » 3  INSIDE-OUT
ELECTRONICS .
X
Home Customer Service Tutorials Forum Distributors About Us Contact
¥ Search Home | Components | ics | COM-08227
Product Info \_:.! 0 items in your cart
G Prici
cing
& Products RoHS« Email
O News @ 108instock
© Tutorials $28.95  price Passwaord
' Comments 2 $26.06 10-
Humidity and Temperature Sensor - SHT15 523.?6 tgogf
sku: COM-o08227 i
¥ Products 1 Add to Cart o
New Products Description: This is a compact and easy to use relative humidity ; . Forgot your password?
Top Sellers sensor from Sensirion. The SHT15 digital humidity and Add to Wish List No account? Register here.
temperature sensor is full v calibrated and offers high precision
Staff Picks

and excellent long-term stability at low cost. The digital CMOSens
Technology integrates two sensors and readout circuitry on one
single chip.

These sensors are really impressive! Very sensitive and straight
forward to use.

Features:

= 2 factory calibrated sensors for relative humidity &
temperature

Digital 2-wire interface

Precize dewpoint calculation possible

Measurement range: 0-100% RH

Absolute RH accuracy: +/- 2% RH (10...90% RH)
Repeatability RH: +/- 0.1% RH
Temp. accuracy: +/- 0.3°C @ 25°C

Fast response time < 4 sec.

Low power consumption (typ. 30 W)
Low cost

High precision sensor at low cost

Leading CMOSens Technology for superior long-term
stability

Applications:

» Precise datalogging

T T B i@

¥ Feeds

B News
B Products
B Product Changes

B Comments
B Videos

¥ Resources

Official SparkFun IRC Channel
Custom PCBs

Open Circuits

Ponoko - “Your Personal Factory
Jobs @ SparkFun

Sell Your Widget on SparkFun

Take the SparkFun Quiz

¥ Currency

Display prices in

B US Dollar
Canadian Dollar
Australian Dollar
British Pound

=
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Digital/Analog Compass

#= Dinsmore Sensors - Windows Internet Explorer =10] x|
@@ - I@, hittpr: ffwewewe dins rmoresensors.com/ j (| X ILive Search Jolks
' File Edit View Favorites Tools Help @Convert = Select
; Wk & Dinsmare Sensars | | o~ B - d= v |2hPage v & Tools ~ 7
-]

DINSMORE SEN

A Robson Company Product

DIGITAL / ANALOG COMPASS
SENSORS

The 1490 sensor, center, outputs eight digital compass positions (IN-INE-E-SE-5-SW-W-NW)

The 1525 sensor, right, outputs a continuous analog sine/cosine signal capable of being decoded to any degree of accuracy

The Dinsmore Instrument Company invented the automobile compass and has been mamifacturing precision magnetic instruments continuously since 1927. They have recently developed a series of new,
miniature compass sensors which easily interface to computers and modem electronic technology. These sensors, due to their low cost. have an unlimited mumber of uses related to remote directional

sensing.

Mamufacturing and distribution of the Dinsmore Sensors is licensed to The Robson Company, Inc.

I Select a sensor below for more details...

1aan |Digtal Sensor
15=e |Analog Sensor
1 EES Analog Sensor

ORDERING
INFORMATION

-
| e T H100% v g




Digital Compass

_sgnh: IF‘roducts & Part #'sj I

Store Search Results

Microcontrollers
Robots
Sensors
Accessories
Components
Education
Books

N I - - - -

Discontinued

Subtotal: 0

[EETE— S

S View Larger Image

ltem code 29123
Availability Product iz expected to ship on 2/28/2011

Stock QUT OF STOCK

Price §29.99
Starting from: & pieces 328.43
Starting from: 10 pieces 326.59

Starting from: 20 pieces $23.99

= Add to Wish List  qyantity [1 Add to Cart W

[*<] Email to a Friend

Register Legin

Hitachi HM55B Compass Module

This Compass Module made exclusively by Parallax is a duakaxis
magnetic field zenzor built arcund the Hitachi HMSSE IC. Parallax has
made this compase IC accessible by providing Hitachie surface mount
sensor chip with a 3 V onboard voltage regulator and resistor protection,
allin a 0.37 wide 6-pin DIP module. The Hitachi HMS5B Compass Module
iz compatible with all Parallax microcentrollers (including the BASIC
Stamp microcontroller's 5 V supply and signal levels). Acquiring
measurements from the module iz made easy with a synchronocus serial
interface, and even easier with the BASIC® Stamp 2 commands SHIFTIN
and SHIFTOUT.

Features:

Sensitive to microtesla (pT) variations in magnetic field strength
Simplifies direction by resolving magnetic field measurements
into two components axes.

B-bit (B4-direction) rezolution after calibration

Only 30 to 40 ms between =start measurement and data-ready
with 2imple synchronous serial interface.

Built-in resistor protection for data pins efiminates bus conflict
rigks.

Compact and breadboard-friendly 0.3 inch, 6-pin DIP package.
Compatible with most micrecontrellers including BASIC Stamp,
Javelin Stamp, SX, and Propeller.

Application Ideas:

IMobile and walking robot direction sensor
Handheld electronic compass

Weathervane indicator for remote weather stations
Audible compass for the vizion impaired.
Automotive electrenic compass.

Key Specifications:

Power. 5VDC

Communications: synchronous

Dimensions: 0.4 x0.5x 0.45in (10.2x12.7 x 11.4mm}
Operating temp range: -4° to +185° F (-20° to +85° C)

Alternate viewing angle:

Click through for a close-up.

RoHs@ Compliant




Digital Compass

- Windows Internet Explorer
g(—; - I’ http Afwwew sparkfun.com/search/resultster m=compassawhat=products

Search Results - SparkFun Electroni
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Compass

BEEEEr T

File Edit View Favorites Tools Help & Convert
W # Search Results - SparkFun Electronics | | Eﬁ 4 = @ = E}’F‘age = @Tmls -
| |
sparkfun sm IDEAS PUT TOGETHER 1
parkfun.
ELECTRONICS m PC -
Home Customer Service Tutorials Forum Distributors About Us Contact
¥ Search Sear
P 0 items in your cart
G
compass ° sort byl Relevance ;I showing 20 per page Update i
& Products Em
C News
© Tutorials A COM-07892 RoHS« $29.95 1 Add to Cart Password
' Comments Compass 2-Axis Integrated Solution - HMC6352
Add to Wish List
[
¥ Products .
New Products @ sEN-07915 RoHSv $34.95 1 Add to Cart Forgot your password?
Compass Module - HMCE352 No account? Register here.
Top Sellers
Staff Picks Add to Wish List
Gift Certificates ¥ Feeds
perEs A SEN-08507 RoHS/ $250.95 1 Addto Cart
Y Compass Module with Tilt Compensation - 0S$5000- News
| s Products
Books e Add to Wish List
_— Product Changes
Breakout Boards
Comments
d EEE C.SE“'DSF'?IES ‘R"“tﬁ“;_“c ' $149.05 1 Addto Cart Videos
ompass Module with Tilt Compensation -
» Cellular HMCE343
Add to Wish List
Sl oHEnbE ¥ Resources
» Components
_ Official SparkFun IRC Channel
» Development Tools @ com-08951 RoHS/ $143.95 | 1 Add to Cart
Compass with Tilt Compensation - HMCG343 Custom PCBs
Dings and Dents
. . Open Circuits
» ETextiles Add to Wish List ¥
Ponoko - Your Personal Factory
» GPS ey ——
_ obs @ SparkFun
Kits A SEN-02960 RoHS/ $249.95 1 Add 1o Cart )
Compass Module with Tilt Compensation - 054000- Sell Your Widget on SparkFun
» LCDs T _
Add to Wigh List ake the SparkFun Quiz
Port-O-Rotary
» Programmers ve
® BoB-09302  RoHSv/ gEncy
» Prototyping - ; $1.95 1 Add to Cart
Compass Module with Tilt Compensation - 054000-
= T Breakout Display prices in
» Retired .
Add to Wish List B ys Dollar
» Robotics Canadian Dollar
Austral Doll
sale @ sen-0os10 RoHS/ $20.95 1 Add to Cart Heirmn o
» Sensors LSM303 Breakout Board - Tilt Compensated DL
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Triple Axis A

Accelerometer

¥ 335 - SparkFun Ele

ws Internet Explorer

=lolx|

m - Iﬂ http:/Avewrwe sparkfun, com foroducts/9265

j ‘El |Z| ILive Search

[#]]

File Edit Wiew Favorites Tools Help

ﬁCDnvert hd Se\ect

oy W Triple Axis Accelerometer - ADXL335 - Spark... | |

S v B v o= Page v 0 Tooks v

S ark’?un.

ELECTRONICS

Home

¥ Search

Go

& Products
T News

C Tutorials
C Comments

¥ Products
New Products
Top Sellers
Staff Picks

Gift Certificates

Books
Breakout Boards
» Cables

» Cellular
Classes

¥ Components

ARM Microcontrollers
AVR Microcontrollers
Buttons/Switches
General
General IC2
LEDs

10mm

3mm

Smm

T-Segment

Other

SMD
Oscillators
PIC Microcontrollers.
PICAXE Microcontroliers

Customer Service

Tutorials Forum

Product Info

RoHS/

Triple Axis Accelerometer - ADXL335
sku: COM-002635

Description: The ADXL335 is a small, thin, low power, complete
3-axis accelerometer with signal conditioned voltage outputs. The
product measures acceleration with a minimum full-scale range
of +£3 g. It can measure the static acceleration of gravity in tilt-
sensing

applications, as well as dynamic acceleration resulting from
motion, sheck, or vibration.

The user selects the bandwidth of the accelerometer using the CX,
CY, and CZ capacitors at the XOUT, YOUT, and ZOUT pins.
Bandwidths can be selected to suit the application.

Breakout board listed below.

Features:

+ 1.8V- 3.6V single-supply operation

Integrated X, Y, and Z axis accelerometer on a single chip
X and Y axis has a 0.5Hz to 1600Hz bandwidth

Z axis has a 0.5Hz to 550Hz bandwidth

Hermetically sealed for temp and humidity resistance

10,000 g shock telerant
LFCSP_LQ Package

Dimensions: 4 X 4 X 1.45mm

Documents:

Distributors About Us Contact

]_3_ 0 items in your cart

Pricing
Email
@  o8instock
R Password
89.95 price
$8.06 10-gg
$7.06 100+
log in
1 Add to Cart

Forgot your password?

Add to Wish List No account? Register here.

¥ Feeds

B News

B) Products

B Product Changes
B Comments

B Videos

¥ Resources

7 clickon the image toenlares
Official SparkFun IRC Channel

Custom PCBs

Open Circuits

Ponoko - Your Personal Factory
Jobs @ SparkFun

Sell Your Widget on SparkFun

Take the SparkFun Quiz

¥ Currency

Display prices in
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Canadian Dollar

Australian Dollar
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m b4 Iﬁ hittp: féwewewr sparkfun,com/oroducts 2312 j |E| ‘Z‘ ILWE Search |P '|
File Edit “iew Favorites Toolks  Help @Corwert v [PSelect
W # Hall Effect Sensor - SparkFun Electranics | | @ = = @ = @’Page < @TUUIS =

SIMON PTH KIT
sparkfun.

ELECTRONICS

Home Customer Service Tutorials Forum Distributors About Us Contact

¥ Search Home | Sensors gneto | COM-09312
7 0 items in your cart
co Product Info Prici - v
@ Products RoHSv Emnail
0 News @ 1,953 instock
i Password
; Tutorials Gmes | oo
Comments $0.86 | 10
Hall Effect Sensor $0.76 wogf
sku: COM-09312 ‘
in
¥ Products 1 Add to Cart -
Description: The US1881 is an integrated Hall effect latched
New Products P g . Forgot your password?
— sensor. That's nice but what does it do? Holding a magnet near Add to Wish List Ne account? Register here
op Sellers
the sensor will cause the output pin to toggle. This makes for a
THTFES robust presence sensor. A reed sensor also works nicely, but can be
Gift Certificates limited by the glass encapsulation and size. A hall effect sensor is ¥ Feeds
much smaller, but can handle less current than a reed switch.
B News
o i 4 ’ B Products
Books The device includes an on-chip Hall veltage generator for s
. ) i A B Product Changes
Breakout Boards magnetic sensing, a comparator that amplifies the Hall voltage, '
asen A ineh c /_’/ B Comments
and a Schmitt trigger to provide switching hysteresis for noise
» Cables e 23 p .g y 4 Videos
» | Cellular rejection, and open-collector output. An internal bandgap
T regulator is used to provide temperature compensated supply
asses
voltage for internal circuits and allows a wide operating supply ¥ Resources
> Components range I e e s
. Official SparkFun IRC Channe!
» Development Tools
. N . Custom PCBs
Dings and Dents If a magnetic flux density larger than threshold Bop, DO is turned » . -
» ETextiles on (low). The output state is held until a magnetic flux density & L EELS
. GPS reversal falls below Brp causing DO to be turned off (high). Fonoko - Your Persanal Factary
Jobs @ SparkFun
Kits
Features: Sellvour Widget on SparkFun
» LCDs
Take the SparkFun Quiz
Port-O-Rotary + 3.5V 1024V DCoperation voltage
» Programmers « Low current consumption
- » Temperature compensation ¥ Currency
» Prototyping
+ Wide operating voltage range Display prices in
d Gl + Open-Collector pre-driver W US Dollar
» Robotics « 50mA maximum sinking output current Canadian Dollar
Sale = Reverse polarity protection Australian Dollar
v Sensors + Lead Free Package: TO-g2 British Pound
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Pressure (Force) Sensor

{ re Sensor - 100lbs. - SparkFun Electronic indows Internet Explorer =[O x|
| m - Ii‘ http: /fwewwr. gparkfun,com/products /8685 j |§| ‘El IUVE’ Search |EE‘
i File Edit WYiew Favorites Tools Help & convert v PRSelect

Wt # Flexiforce Pressure Sensor - 100bs. - Spark... | | @ - - @ - @Page - @TDDIS -7

’ MULTIMETER KIT
spEarkfun.

LECTRONICS

Home Customer Service Tutorials Forum Distributors About Us Contact
¥ Search Home | Sensors | Flex!Force | SEN-08685
7 0 items in your cart
Product Info .. -
Go Pricing
& Products RoHSv Email
C News @ | 256 instock
" Tutorials $10.05 price Lasswond
' Comments $17.96  10-99

Flexiforce Pressure Sensor - 100lbs.

sku: SEN-08685 i
¥ Products 1 Add to Cart ai
Description: This is a piezoresistive force sensor. The harder you

$15.96 | 100+

New Products - Forgot your password?
Ton Sell press, the lower the sensor’s resistance. Pressing hard, the Add toWish List Mo account? Register here.
op Sellers
resistance changes from infinite to ~300k. The sensor itself is thin
LEIES and flexible, but the resistance does not change while being
Gift Certificates flexed. Resistance changes only when pressure is applied to the ¥ Feeds
®
round area at the end of the sensor. Used as a presence sensor T
D Hews
(someone standing), weight sensor, pressure sensor (impact
. B Products
Books testing), etc. .
’ .7 B Product Changes
Breakout Boards &
. . B Comments
» Cables The overall length is about 8.5". Sensor comes with o.1" spaced, o Vid
ideos
» Cellular reinforced, breadboard friendly connector.
Classes
This sensor comes in three flavors. This sensor ranges from o to - ¥ Resources
» Components B clickon the image to enlarge
1oolbs of pressure in the mega-ohm range. Officis! SparkFun RC Channel
» Development Tools
. Custom PCBs
Dings and Dents Documents:
B e - Open Circuits
» E-Textiles
e Datasheet Ponoko - Your Personal Factory
= GPS B
e User Manual Jobs @ SparkFun
Kits ifor
* Flexiforce Homepage SellYour Widget on SparkFun
» LCDs
Take the SparkFun Quiz
Port-O-Rotary
» Programmers
9 ¥ Comments ¥ Currency
» Prototyping
§ comments Display prices in
- e e Login to post comments. M US Dollar
* Robotics Canadian Dollar
Sale Australian Dollar
¥ Sensors ',E] by Alx | September 11, 2008 at 4:44 AM % 1 British Pound
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Ultrasonic Range Find

Ultrasonic Range Finder

laxsonar EZ4 - SparkFun Ele s Internet Explorer

er

=1ofx|

w - I’ hittp 1w sparkfun.com foroducts /9495

j |E‘ |Z‘ ILive Search

(2]

File Edit ‘iew Favorites Tools Help @convert » PRSelect

w o # Ulirasonic Range Finder - XL-Maxsonar EZ4 -... | |

% v B v v ihPage v (GiTooks v

ALPHANUMERIC DISPLAY

Home Customer Service Tutorials Forum Distributors
¥ Search Home | Sen | Proximity | SEN-09495
co Product Info Pricing
© Products RoHS~/
' News 4 | 26instock
e .
- ;utonals;t 349_92 price
omments . . $44. -
Ultrasonic Range Finder - XL-Maxsonar EZ4 5‘3‘_3.36 igogf
sku: SEN-00405
¥ Products 1 Add to Cart
New Products Description: The XL series of MaxSonars are a super high- —
S —— performance version of the easy-to-use sonar range finder from Add to Wish List
¥ Maxbotix. The XL series of this sensor features higher resolution,
TRITFE S longer range, higher power cutput and better calibration when
Gift Certificates compared to the LV version.
‘We are extremely pleased with the size, quality, and ease of use of
Books this little range finder. The sensor provides very accurate
Breakout Boards readings from o to w65cm (o to 25.1ft) with 1cm reselution. This
» Cables sensor can be powered with anywhere between 3.3 and sVDC.
» Cellular

= Range information can be gathered through one of three methods
asses
- analog, serial, or PWM - all of which are active at the same time.

» Components ﬂ clickon the image toenlarge

® B

The analog output will produce a voltage proportional to the

» Development Tools measured distance, with a sensitivity of (Vee/1024)V/cm. The

Dings and Dents serial interface is simple and formatted to RS-232, with voltages

ranging from o to Vee and terminal settings of 9600-8-1-1.
Finally, the PWM pin outputs a pulse-width representation of the

» E-Textiles

» GPS K
range with a scale factor of 58us/cm.
Kits.
» LCDs The Maxsonar-XL series is offered in the EZo, EZ1, EZ2, EZ3, and
Port-O-Rotary EZ4 versions, each with progressively narrower beam angles

» Programmers allowing the sensor to match the application. Please see beam

» Prototyping width explanation below.

» Retired
Features:
» Robotics
Sale e 3.3V to 5V supply with very low average current draw
v Sensors ® High acoustic power output

= All intarfaras ara actisa cimnlianannel -
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Smart sensors

e Value-added sensors
— Sense, process/distill, translate

e Abstraction layers

e A few selected sensors (may be
relevant to a few projects this year)

— Not recommendation/endorsement



IMU (Inertial measurement unit)

e Degrees of freedom (DOF)
— Multiple measurements
— 3-axis gyro
— 3-axis accelerometer
— 3-axis magnetometer

e Measurements accessible via standard
Interfaces

— |12C, SPI etc.



PIxy

e Sensing visual (color-based objects)
e Pixy
e Not camera output
— Object positions
— Object id based on color signatures
— Updated object positions every 20 ms (50Hz)

e Interfacing
— SPI, 12C, UART, Analog X/Y

e Do not forget power demands



— TSOP18..

I R RemOte v Vishay Telefunken
Photo Modules for PCM Remote Control Systems

Available types for different carrier frequencies

Type fo Type fo
TSOP1830 30 kHz TSOP1833 33 kHz
TSOP1836 36 kHz TSOP1837 36.7 kHz
TSOP1838 38 kHz TSOP1840 40 kHz
TSOP1856 56 kHz

P

Description

The TSOP18.. — series are miniaturized receivers for

infrared remote control systems. PIN diode and

preamplifier are assembled on lead frame, the epoxy -
package is designed as IR filter.

s
The demodulated output signal can directly be /" -~ -
decoded by a microprocessor. The main benefit is the //,

reliable function even in disturbed ambient and the /"
protection against uncontrolled output pulses. 14,500
Features Special Features
® Photo detector and preamplifier in one package ® Small size package
¢ ntemal filter for PCM frequency ® Enhanced immunity against all kinds
® TTL and CMOS compatibility of disturbance light
o Output active low & Mo occurrence of disturbance pulses at
_— . ! the output
& Improved shielding against electrical
field disturbance & Short settling time after power on (<=200us)

# Suitable burst length =6 cycles/burst
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RF Link Transmitter - 434MHz
sku: WRL-08046

Description: This is only the 434MHz transmitter. This will
work with the RF Links at 434MHz at either baud rate. Only one
434MHz transmitter will work within the same location.

This wireless data is the easiest to use, lowest cost RF link we have
ever seen! Use these components to transmit position data,
temperature data, even current program register values
wirelessly to the receiver. These modules have up to 500 ft
range in open space. The transmitter operates from 2-12V. The
higher the Voltage, the greater the range - see range test data in
the documents section.

‘We have used these modules extensively and have been very
impressed with their ease of use and direct interface to an MCU.
The theory of operation is very simple. What the transmitter
'sees’ on its data pin is what the receiver outputs on its data pin. If
you can configure the UART meodule on a PIC, you have an
instant wireless data connection. The typical range is 500ft for

open area.

This is an ASK transmitter module with an eutput of up to 8mw
depending on power supply veltage. The transmitter is based on
SAW respnator and accepts digital inputs, can operate from 2 to
12 Volts-DC, and makes building RF enabled products very easy.

Features:

434 MHz Transmitter Operation

500 Ft. Range - Dependent on Transmitter Power Supply

2400 or 4800bps transfer rate
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RF Link (Receiver)
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X-10 Protocol Devices

Communication via existing A.C. wiring
Computer interface available

Modules for appliance control and
lamp dimming

BRECEIVERS

CONTEOLLERS

IN-WATLL INTERFACES/
TRANSMITTERES CONTEOLLERS

& KFEYPADS

Fopulas combinations:

IE‘.L'.I:.' '1 ‘

* Plug-in Lamp and

Appliance Modules

= Screw-in Lamp
Modules

* Wire-in VWall

owitches & Modules
* Flug-in

UIniversal Module &
sounder

* Plug-in Timed,
Telephane, Manual and
Automatic Dperation -

Desk-tap Controllers
* Wired-in Motion
Floodlight Sensor

* Wireless RF
Hemotes & Mountable
Wireless Controllers

XPTP XPT2D %XPT4 CMI11A

« Hard Wired 23|l * “omputer Control
Box Mounted

Transmitters? * Contact or Voltage
Controllers Interface
* Numerous Keypad °* Data Interface for
Options DEM Alarms and

Digital Logic Boards



