Nova

NV0002

The MultiSensor

Users Guide

25N

Sensorsfor the 1-Wire~ Bus

All current models of MultiSensor ™

Published June 1, 2005

Revised October 2009

Copyrighto 2005 by iButtonLink, LLC.
iButton and 1-Wire are trademarks of Dallas Semiconductor Corp, Dallas, Texas, USA
Page 1 of 11



INTRODUCTION:

The MultiSensor family provides avery low cost solution for the need to monitor, measure, record and alarm,
remote parameters. MultiSensors are not designed for high degrees of accuracy, but are intended more as
relative indicators of the conditions they monitor. At thistime there are five (5) variants of MultiSensor;
Temperature only, Temperature plus Humidity, Temperature plus Light Intensity, Temperature plus DC voltage
and Temperature plus AC Current.

The MultiSensor family of productsis designed to operate on the 1-wire™ bus structure, and as such, have
many identical functions as well as unique functions. This document will address the similarities first.

Common Features:

All MultiSensor products are contained in a plastic box with mounting flanges. There is a RJ-45 connector on
either end of the unit. Thisfacilitates a simple connection of the sensor to +5 volts and ground on the 1-Wires
bus using cat 5E cables. The other connector provides a connection for the next sensor/device in the same
manner. Thereis no polarity, or order to consider. The 1-Wire slaves are in parallel to one another. Pin
assignments for the RJ-45 connectors are shown in appendix #1.

The RJ}45 jacks will accept RJ}12 plugs aswell. NOTE: These devices are not Ethernet compatible.

The enclosures are not weather proof. They are intended for indoor use and to protect the electronics from
coming in contact with external items that might cause failure or damage. The enclosure also provides for
convenient mounting.

All moddls of MultiSensors have the ability to measure temperature. As anecessary result, the enclosures have
acutout in the side to facilitate airflow to the sensing device. The opening is screened over to deter insects, or
other foreign materials.

Schematics for Multi-Sensor and all it’s variants, are available on this website by clicking on “ Sensors’, and
then selecting “MultiSensor Schematic”.

The ADC used in all MultiSensorsisaDS2438. Detailed information on this device can be found on this web
site by selecting “Information and Documentation”. Then select application note “ 775" or select application
note “524”. The latter will take you to the DallayMaxim web site and access to all of their application notes.

How to Read M Sxx Productsis a valuable application note which can found on thisweb
site by selecting “ Information and Documentation”. Then select application note
“ANO000L”.
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Temperature Consider ations:

The temperature measurement is made with aDS-2438Z. The deviceisnot calibrated, but empirical data shows
it to be accurate within afew degrees of actual, with an operating range of —40 to +85 degrees C.

Because the sensing device is partially enclosed and mounted to the PCB, the response time to temperature
changes will relatively slow. Care should be taken not to place the sensor in direct sunlight, as the radiant heat
will be partialy trapped inside the enclosure and cause readings higher than ambient.

MultiSensors, like all 1-Wire™ dlaves, can operate on “parasitic” power. That is, they use the power contained
in datasignal of the 1-Wire™ bus, with a capacitor to sustain them during the zeros. Unlike most other 1-
Wire~ devices, MultiSensors have an AUX jumper. Thisjumper connects the Vcc line on the sensor directly to
the power source of the seria port (viathe master Link), thus providing a constant Vcc to the sensor
independent of what the line signal doing. The AUX jumper is set to provide Vcc when shipped from the
factory. NOTE: If the AUX line of the master (Link) isbeing used for another purpose, the jumper on the
sensor must be removed.

The number of devices that can be connected to a particular 1-Wire network will vary a great deal,

depending on the capabilities of the seria port supplying the network. Typicaly, ten to fifteen devices

can be supported without additional external power. If additional power is required due to alarge number of
dlaves, excessive bus length, or aweak supply from the seria port, a bus master with external power provisions
(LinkHUB) must be used.

MultiSensor model MS-TPSand MS-TPD

,

MS-TPS (static) MS-TPD (differential)

For temperature measuring considerations, seethe MS-T section above.

The MS-TPS and MS-TPD use the same pressure, or flow sensor, Omron, model D6F-PO010A. For detailson
the sensor, follow this link; http://www.ibuttonlink.com/pdf/omronsensor.pdf
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The difference between the two devices is firm ware and the manner in which the input the barbs are handled.

The MS-TPS has nothing connected to either of the inputs, and as aresult, thereis no difference in airflow from
oneinput port to the other. The barometric pressure for the location is read.

In the case of the MS-TPD, the inputs are re-directed by the use of adiverter element. The diverter will effect a

180 degree separation of the two inputs. The inputs can be extended with flex tubing, facilitating the
measurement of differential pressures for air handling units, air conditioning systems etc.

MultiSensor model MS-TC

In addition to temperature measurement, the MS-TC will measure AC current in the range of 0 to 20 amps.
While not calibrated, empirical dataindicates atypical accuracy of +/-3% of reading. The response curve,
established at 23 degrees C, islinear from .2 VDC (1 amp.) to 3.78 VDC (20 amps.). The zero current reading
is.09 VDC. When used with a Link45 or Link12, the output will be voltage as stated above.

When used with aLinkTH, the output will be a3 digit reading from 1.00 to 20.0. Regardless of the Link model
used, readings below 1 ampere and above 20 amperes are not specified.

The sensing device used is aclamp-on current transformer. Dimensionsare: 1.04"H x 1.04”W x 1.58"H. The
“window” or apertureis.40” in diameter. The box containing the electronicsis shipped with 3 feet of 18 gauge
wire extending from it. It isup to the user to add or trim wire as desired and to make the final connection to the
current transformer.
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MultiSensor model M S-PWR

The MS-PWR is not a sensor, but owing to it’s close relationship with the sensor products, it isincluded here.
The device will enable the user to inject external power into the 1-Wires network when the serial port power is
insufficient to drive the network.

The MS-PWR, is not apower supply! It will facilitate the use of an external source capable of supplying
12V DC to a 2.5mm coaxial connector, negative to the center post. For operation in the USA, the HubPwr
device shown on our web site can be used.

CAUTION! The MS-PWR must be connected as the first device on the network (logically closest to the master

interface). Failureto comply can result in faulty readings and in extreme cases, damage to the serial port
circuitry.

MultiSensor model MS-TV

3 Iy

In addition to the temperature measuring already discussed, the MS-TV can also measure DC voltage in

the range of 0 to +10 volts. The voltage can be sourced from most any other sensor that produces a DC voltage
signal inthe range of 0 to +10 VDC. The device being measured by the MS-TV need not be

1-Wire compatible. Two 18 gauge sense wires, approximately 30 inches are extended from the unit box.
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MultiSensor model MS-TL

In addition to temperature measurement, the MS-TL can provide ageneral indication of light level. The
maximum value of 5 volts corresponds to the light intensity of a 100 watt light bulb at a distance of 6 inches,
while a zero volt reading indicates total darkness. To the amount that Vcc falls below +5 volts, the absolute
maximum light level will become ambiguous.

Most often thisis not a concern since the device is intended to indicate light present, or no light present.

Note: Thereisaholein thetop of the enclosure that is directly over the light sensor. Care should be
taken to keep this opening clear and facing the light source to be monitored.

MultiSensor model MS-TH

In addition to temperature measurement, the MS-TH will measure relative humidity. The device used for
humidity sensing is a Honeywell part, number HIH-4000. The linearity from 0% to 100% humidity is +/- .5%.
Accuracy with +5 Vcc is 2% over the full range at 25 degrees C. Response time in slow moving air istypically
30 seconds. The Vcc supply must be sustained above 4 VDC, with 5 VDC being optimal. For complete details,

see Appendix #2.

When using a Link45 or Link12, humidity will be reported in the range of .8 VDC (zero percent humidity) to
4.07 VDC (100% humidity). When using aLinkTH, The readings will be converted to % humidity.
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Appendix #1

The pin assignments listed below are viewed as looking into either jack on any MS-xx product. As a point of
reference, the latch is on the bottom side of the jack.

Pin 1 = 5 volt return

Pin 2 = +5 volts

Pin 3 = Aux return

Pin 4 = 1-Wiree data

Pin 5 = 1-Wiree return

Pin 6 = AUX (Switched +5 volts)
Pin 7 = V+ (+12 volts)

Pin 8 = +12 volts return

*This pin numbering convention was changed in June of 2005 to be consistant with industry standards.
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Appendix #2

HIH-4000 Series

Honeywell

ol |

i

Humidity Sensors

The HIH-4000 Seres Humidity Sensors are designed
specifically for high volume CEM (Original Equipment
Manufacturer) users. Direct input to a controller or other device
is made possible by this sensor's linear voltage output. With a
typical current draw of only 200 pA, the HIH-4000 Series is
often ideally suited for low drain. battery operated systems.
Tight sensor interchangeability reduces or eliminates OEM
production calibration costs. Individual sensor calibration data
is available.

FEATURES

The HIH-4000 Series delivers instrumentation-quality RH
(Relative Humidity) sensing performance in a competitively
priced, solderable SIP (Single In-line Package). Available in
two lead spacing configurations, the RH sensor is a laser
trimmed, thermoset polymer capacitive sensing element with
an-chip integrated signal conditioning. The sensing element's
multilayer construction provides excellent resistance to most
application hazards such as wetting, dust, dirt, oils and
common environmental chemicals.

TYPICAL APPLICATIONS

+ Molded thermoset plastic housing
» Linear voltage output vs 2%RH

+» Laser trimmed interchangeability
» Low power design

* High accuracy

« Fast response time

+» Stable, low drift performance

» Chemically resistant

« Refrigeration equipment
« HVAC equipment

« Medical equipment

» Drying

«  Metrology

+ Battery-powered systems
« OEMassemblies
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HIH-4000 Series

TABLE 1. PERFORMANCE SPECIFICATIONS (At 5 Vdc supply and 25 °C [77 °F] unless otherwise noted.)
(%RH performance specifications include test system measurement errors (£0.5 % typical.)

Parameter Minimum Typical Maximuim Unit
Interchangeability (best fit straight line) — - — -
0 % to 60 % -5 - 5 % RH
60 % to 100 % -8 - 8 %RH
Interchangeability (2nd order curve) - +3.5 - “FaRH
Accuracy’ (best fit straight line) ik +3.5 = Y% BH
Accuracy (2nd order curve) - +2.5 - %BH
Hysterisis - 3 - “%RH
Repeatability - +0.5 - % RH
Settling time - - 70 ma
Response time (1/e in slow moving air) - 15 - s
Stability” (@ 50 %RH) - +1.2 (per year) — % RH
Stability® (@ 50 %RH) - +0.2 (per year) - “%RH
Voltage supply 4 - 5.8 Wdo
Current supply = 500 115

Voltage output (17 order fit)

W=V (0.0062(sensor RH)+0.16)

Voltage output (2nd order curve Tit)

V_ =0.00003{sensor RH)"+0.0281 (sensor RH)+0.820, typical @ 25 °C

Temperature compensation

V_ =(0.0305+0.000044T-0.0000011T")(Sensor RH)+({0.9237-

0.0041 T+0.000040T%), T=Temperature in °C

Operating temperature -40[-40] See Figure 1. BE[185] "C[°F]
Operating humidity i} See Figure 2. 100 %%RH
Storage temperature -40[-40] - 125[257] "C[°F]
Storage humidity See Figure 2. 2%RH

Notes:

1.
2. Specification includes testing outside of recommendead operating zons.
3. Specification includes testing for recommended operating zone only.

For HIH-4000-003 and -004 only.

NOTICE

# Do not expose sensor to condensing environments.
Exposure to condensing environments will cause sensor
output to indicate 0 9-RH.

+ Sensor is light sensitive. For best performance, shield
sensor from bright light.

& Sensor s static sensitive. Sensor connection protected to
15 KV maximum.

# Sensor output is ratiometric to supply voltage.

Failure to comply with these instructions could result in

FACTORY CALIERATION DATA
HIH-4000 Sensors may be ordered with a calibration and data
printout (Table 2). See order guide on back page.

TABLE 2. EXAMPLE DATA PRINTOUT

death or serious injury.

ELECTROSTATIC
SENSITIVE
DEVICES

0 HOT GPEM O HEABLE

EXEEPT AT i BTATI M
TREE WOFKETATION

ESD SENSITIVITY:
CLASS 3

wiww. honaywell. comdsaensing

Model HIH-4000-001
Channel 92
Wafer 030996M
MRP 337313
Calculated values at 5V
Vo @ 0 %RH D.oas8 v
Wout (@ 75.3 %RH 3.268V
Linear output for 2 %RH
accuracy & 25 °C
Zero offset D.a58 v
Slope 30680 mVvf%RH
RH (Van-Zero offset)slope
(Vaut-0.958)/0.0307
Ratiometric response for 0 %
to 100 %RH
Wout Vsuppy (0.1915 to 0.8130)
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Humidity Sensors

FIGURE 1. RECOMMENDED OPERATING CONDITIONS FIGURE 4. TYPICAL BEST FIT STRAIGHT LINE
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FIGURE 2. STORAGE ENVIRONMENT
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FIGURE 5. TYPICAL 2" ORDER CURVE FIT

/

FIGURE 3. MOUNTING DIMENSIONS
for reference only mméfin]

HIF-4000-002 HIH-4000-00: =
HI=<4000-004 S|H-4000-002
477 " i
oies 203 - 3
-|— iesl[ . :ac;'_‘1 ]‘ /
gv‘“"‘} | -
160 | ;9'4" = - "(
b i S
T 713 = /
- 5 15 %
12,70 41N S
£330 S
| 1
- o .
_,]L i X 023
oz o185 .z
X e -
508 e
0200
el
8 2% 53 7 162
%RH
Honaywell Sensing and Control )

Copyrighto 2005 by iButtonLink, LLC.
iButton and 1-Wire are trademarks of Dallas Semiconductor Corp, Dallas, Texas, USA
Page 10 of 11




AL WARNING

DORDER GUIDE

Catalog Listing Description

HiH-4000-00:4 Intagricte] cirzLiiry hurridity ssngor,
0,100 in lesd piteh SIP

HiH-an00-002 Itegratesd cipziitry hurridity ssnson,
050 in lesd plich SIP

HIH-Q0G0-063 Integgrited st ity hurradity esmec,
0,700 i b pilch SIP witky calibration
anwd chata prirvaut

HIH-3000-004 Integeated iy humidily s=nsor,
Q0850 in lead pilch BIP vath calibration
and data Ei’rk.'lul

MISUSE OF DOCUMENTATION

= The infermradon presenied in this preduct sheelis lor
relatence cily. Do nol uee this document as a proedust
nsstalbation guide.

« Camplets instllatian, oparmion. and maimanance
information i peosidad N 1he instruciions suppled with
each produst

Failure to comply with these instructions could resuit in

death or sersous injury.

WARRAMTYREMEDY

Heraywell warrarms goods of its maratacture as being ree of
defective matarials and ladty workmanship. Henspwalls
standard product waranty appies ukeas agneed o shereiss
by Herymedl in williing plesse refer b0 your crder

G BaEEIMEnt o1 cenaull your ksl aaes olice lor speciic
warranty datails. | warranimd goods ara retumead o Haneywal

duning the panod of coverape, Honsywesll will repair or raplacs,

at ils aption, withaut charge ass bems i finds defectiva, The
Taregoing = buyer's sole remedy and is in Beu of al olher
warrarties, expressed or implied, inoluding those of
merchantabdity and fitness for 3 particular purpose. In no
wvent =hall Honeywell be liable for conseguental, speoial,
af indirect damaged.

Whiks e provide appdication sasitencs personaly, heagh
aur Fieratre and the Honeywell web ais, € upia the
cusbomar o detarmine the suitabiliby o tha produc in tha
applization.

Specicatons may changs withowl notics. The Infonmaton we
supply & bedieved o be accurmie and relable as of this
printing. Hewsavar, wo s na raspansibiity for s use.

Aomastion snd Cantral Sclution s
Sanang and Conol

Honaysmll

11 Vet Speing Sireel

Freeponl, Ninalke 61032

u
wve. honayasll comisansing Rl
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dh WARNING

PERSONAL INJURY

L MEIT LISE these products as safety or smergancy shop
davicas of n ey ather application whans tailurs of the
product could resull in parsonal injury.

Failure to comply with these instructions oould result in
death or serkous injury.

SALES AND SERVICE

Hanaywal sarves ite customers through & warkiwids network
od aclaa oHicen, repressntatives and distibubars. Far
applicalion aantstancs, aumanl spacilicabions, pilcng af nams
o tha rearest Authanzed Distriaor, contact your bocal sales
otice or:

Esmaill: info s0@ horeywal_com
Internes; wany horaywallcomsansng
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Asio Pacfie 455 B3EE-IB08

55 AL A0S Fan

-4 (0 1658 L8148

4 (0] 1620 ADVETE Fas

Latiny Ao + 1580541 B8
+1.305-883-BZ5T Fax

AT oroda +1-800-537-6045
+1-815.235-684T
#1152 956545 Fax

Eurcpe

Honeywell

BEOTTAEH LS L0 Frinked o 28,

0D Harpmraeell fnigresioas] o

Copyrighto 2005 by iButtonLink, LLC.

Page 11 of 11



