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Introduction

The MultiSensor™ family provides a reliable solution for the need to monitor, measure, record,
and alarm remote parameters.

Currently, there are seven (7) variations of the MultiSensor™:

Temperature only Temperature and humidity
Temperature and voltage Temperature and light
Temperature and differential air pressure Temperature and air pressure

(with attached diverter)
Temperature and current

Copyright Notices

© iButtonLink 2016. All rights are reserved. This document may not, in any form, be
reproduced or transmitted without the prior consent from iButtonL.ink.

iButton® and 1-Wire® are registered trademarks of Maxim Integrated, San Jose, CA USA
The LINK™ and LinkLocator™ are trademarks of iButtonLink, Whitewater, WI USA

FxB™ is a licensed trademark of Alicit Engineering, San Antonio, TX USA
Alicit currently has a patent pending on the FXB™ protocol.

Contact Information

iButtonLink Phone: (262) 662-4029
1221 Innovation Drive STE 117 Fax: (262) 436-2403
Whitewater, WI 53190 Email: info@iButtonLink.com

Website URL: www.iButtonLink.com
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Common Features

The MultiSensor™ family operates on the 1-Wire® bus structure. Therefore, many
MultiSensors™ have some identical functions.

Typically, 10 — 15 devices can be supported on a 1-Wire® network without additional external
power. A bus master with external power capabilities, such as the LinkHub, will provide
additional power if needed when additional external power is required.

Power
Some MultiSensors™ can operate on “parasitic power,” meaning that they use power from the
data signal of the 1-Wire® bus in order to operate.

NoOTE: From more information on power, please see Appendix G.

Casing

All MultiSensors™ are contained in a plastic box with flanges for convenient mounting. These
enclosures are not weatherproof. They are intended for indoor use and to protect the electronics
from coming in contact with external items that may cause damage or failure.

The casing has a cutout in the side to allow for airflow to the sensing device to allow the
MultiSensors™ to measure temperature, and a screen over the opening keeps foreign materials
out.

Connectors

A RJ-45 connector on either end of the unit allows for a simple connection of the sensor to +5
volts and grounds on the 1-Wire® bus using cat 5E cables and a connection to the next device on
the bus. The 1-Wire® slaves are parallel to one another, and the order they are linked does not
require a particular order.

The RJ-45 jacks will accept RJ-12 plugs as well. Pin assignments for the RJ-45 connectors are
shown in Appendix A.

NOTE: These devices are not Ethernet compatible.

Temperature Considerations and ADC

The ADC used in all MultiSensors™ is a DS2438Z. Detailed information on this product can be
found on the Maxim Integrated website. Because the sensing device is partially enclosed and
mounted to the PCB, the response time to temperature changes will be relatively slow. The
sensor should not be placed in direct sunlight, as the radiant heat will become trapped inside the
enclosure and cause readings higher than ambient.
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Additional Sensors
Specification sheets for the additional sensors found in some MS products can be found in
Appendixes C — G in the back of this manual.

Barcodes

Each MultiSensor™ has at least one barcode sticker with a serial number on it ending ina “T”.
Some MultiSensors™ will have a second barcode sticker on it with an additional serial number
ending in a different letter depending on the type of sensor. For example, the MS-TV will have
one sticker with a serial number ending in “T” and another number ending with “V” on a second
sticker.

These barcodes can be scanned in order to speed up the installation process. The barcode ending
in “T” will give information on the temperature sensor; the barcode ending in another letter will
give information about any additional sensor used.

Type Codes
Type Codes and instructions on how to read the codes on 1-Wire® Viewer can be found in
Appendix B of this manual.
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MS-T: Temperature Sensor

The MS-T measures temperature only.
TEMPERATURE RANGE: -40°C to +85°C

ACCURACY: £2°C

The MultiSensor™ User Guide
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MS-TH: Temperature and Humidity Sensor

The MS-TH measures relative humidity as well as temperature.
TEMPERATURE RANGE: -40°C to +85°C
HuMIDITY RANGE: 0% to 100% relative humidity
ACCURACY: +2°C

ACCURACY: £3.5% relative humidity

REsPONSE TIME: 30 seconds in slow-moving air

ADDITIONAL SENSOR (CURRENT): Honeywell
HIH-4000

ADDITIONAL SENSOR (ORIGINAL): Honeywell HIH3600
NOTES:
e Due to the presence a protection diode, the MS-TH uses a voltage of 4.7V instead of

5.0V. More information on this can be found in Appendix H.

e The Vcc must be sustained over 4 VDC with 5 VDC being optimal. Please see Appendix
C for more information.

e When using with a Link45 or Link12, humidity will be reported in the range of .8 VDC
(0% humidity) and 4.07 VDC (100% humidity)

e When using with a LinkTH, the readings will be converted to % humidity

e The correct equation for calculating humidity from the raw sensor voltage is:
VOUT=(4.7)(0.0062(sensor RH) + 0.16). More information can be found in Appendix H.
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MS-TV: Temperature and Voltage Sensor
The MS-TV measures DC voltage as well as temperature.
TEMPERATURE RANGE: -40°C to +85°C

VOLTAGE RANGE: 0 to +10 volts

NOTES:
e Voltage is measured by two 30 inch 18-gauge wires

e Voltage can be sourced from any other sensor that produces a DC voltage signal in the
range of 0 to +10 VDC

e The device being measured does not need to be 1-Wire® compatible

The MultiSensor™ User Guide
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MS-TL: Temperature and Light Sensor
The MS-TL measures light presence as well as temperature.
TEMPERATURE RANGE: -40°C to +85°C
VOLTAGE RANGE: 0 to +5 volts
ADDITIONAL SENSOR: PDV-P8101

READOUT: “True” indicates light present. “False”
indicates no light present.

NOTES:

e The maximum 5 volts is the same intensity as a 100 watt lightbulb at a distance of 6
inches. The minimum 0O volts is the same as total darkness

e There is a hole in the top of the enclosure directly over the light sensor that should be
kept clear and face the light source to be monitored
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MS-TC: Temperature and Current Sensor
The MS-TC measures current as well as temperature.

TEMPERATURE RANGE: -40°C to +85°C
CURRENT RANGE: 0 to +20 amps
ACCURACY: 3% (not calibrated)
ADDITIONAL SENSOR: CR Magnetics

CR3100 Series Split-Core current
transformer

NOTES:
e The sensing device is a clamp-on current transformer

Shipped with 3 feet of 18-gauge wire extending from casing

Readings below 1 amp and above 20 amps will not be specified

When used with a Link45 or Link12, the output reading will be .09 VDC to 3.78 VDC

When used with a LinkTH, the output will be a three-digit number from 1.00 to 20.0
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MS-TPS: Temperature and Static Air Pressure
Sensor

The MS-TPS measures static air pressure as well as temperature.
TEMPERATURE RANGE: 0°C to +80°C
FLow RANGE: 0 -1 LPM

REQUIRED VOLTAGE: 12 volts (see notes)

ADDITIONAL SENSOR: Omron D6F-PO010A

NOTES:
e The differential pressure for the location is read

e The device needs 12VDC supplied on pins 7 and 8 of the RJ-45 to operate
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MS-TPD: Temperature and Differential Air
Pressure Sensor

The MS-TPD measures differential air pressure as well as temperature.
TEMPERATURE RANGE: 0°C to +80°C

FLow RANGE: 0—-1 LPM

REQUIRED VOLTAGE: 12 volts (see notes) mutusensor ™
5:.? ms-TPD £

ADDITIONAL SENSOR: Omron D6F-PO010A

NOTES:
e The inputs are redirected by the use of a diverter element, affecting a 180 degree
separation of the two inputs

e The inputs can be extended with flex tubing, allowing for measurements of differential
pressure for air handling units, air conditioning systems, and so on

e The device needs 12VDC supplied on pins 7 and 8 of the RJ-45 to operate

The MultiSensor™ User Guide
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APPENDIX A: Pin Assignments

The pin assignments listed below are viewed as looking into either jack on any MS product.

The latch is on the bottom side of the jack.

EIA/TIA-568B
Figure 1: Standard EIA/TIA 568 RJ-45 Colors

Used with thanks to Lp for public domain image: https://commons.wikimedia.org/wiki/File:RJ-45 TIA-568A_Left.png

Pin EIA/TIA 563A 1-Wire ® Connection
Cable Color
1 Orange and White 5 volt return
2 Orange +5 volts
3 Green and White Aux return
4 Blue 1-Wire® Data
5 White and Blue 1-Wire® Return
6 Green AUX (Switched +5 volts)
7 White and Brown V+ (+12 volts)
8 Brown +12 volts returns Ground

Table 1: The wire color and connections for the EIA/TIA 568 RJ-45 cable.
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APPENDIX B: MS Type Codes

In order to identify every MS product by type, two bytes (00 and 01) are programmed into the
product. The first byte determines the product type; the second byte can contain a variant. These
bytes can be seen using the 1-Wire® Viewer.

Bytes 0 (and possibly 1) contain a code from the table below.

MultiSensor™ type codes — DS2438 User memory byte 0 (&1)

Type Hex value Notes

MS-T 00

MS-TH 19 original HIH3600 humidity sensor
MS-TH 1901 current HIH4000 humidity sensor
MS-TV 1A

MS-TL 1B

MS-TC 1C

MS-TW 1D

MS-THW 1E

MS-TPS  1F

MS-TPD 20

MS-TPM 21

Table 2: A table showing the type code for each of the MultiSensor™ variations

How to Read 1-Wire® Viewer
NOTE:
Additional information on using 1-Wire® Viewer can be found here.

e Each device found on the adaptor will be listed under “Device List.” These devices will
be listed by serial number, followed by the product number of any internal sensors found.

e Select the desired sensor from the list.

e Depending on the sensor, a number of tabs will appear along the top of the right-hand
side of the screen. Select the “Memory” tab.

e A field labeled “Banks” will appear beneath the top tabs. Select “User Main Memory”
from the list provided.

e Under the box labeled “Contents,” the MultiSensor’s™ type code will appear in the first
available space, as seen in Figure Two below.

The MultiSensor™ User Guide
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FIGURE TwO

i OneWireViewer - FADDDD008115ED26 DS2438 _-Jgjﬁl

File View Tools Help

Device List

( Description | Real-Time Temperature | Real-Time Humidity | AtoD | Clock | Memory |
FADDODDOGLLSEDZ6 DS2438

‘| -Banks
|| curzent 0ffser

|Disconnect / End of Charge
|| psex Main Memory

|| user Memory s cca s DCa

L0 ]

| nfo Contents -
: Start Address 18H

1D |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |
00 00 00 OO0 0O OO0 00 0O 00 OC 00 00 00 0O 0O ﬂll|

Bank Size 32 bytes

1Device (DS909T DS... ||Is Gemeral Purpose?  true
1-Wire Search Mode - 2

® Show Normal Devices

Is Non-Volatile? true
Is Read-Only? false
Is Read-Write? true

() Show Chain Mode Devices SR [P | Refresh ” Commit Changes [
| O Pause All Searching :

() show Alarming Devices

| Done updating viewer contents.

Figure 2: Under “Contents,” highlighted by a red box, "1D" is being displayed in the first available
space, highlighted by a blue box. This indicates that a MS-TW has been connected.

NOTE: For the MS-TH using the current humidity sensor, the type code will be displayed in the
first two available spaces, as shown in Figure Three below.
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Version 1.5 © iButtonLink 2016

Page 17



FIGURE THREE

i DneWireViewer - FA00000081 15ED26 DS2438 __

File View Tools Help

[ Device List

'FADDODDDB].].SEDZG D52438

1 Device {DS9097U DS...
1-Wire Search Mode

@ Show Normal Devices
) Show Alarming Devices
() Show Chain Mode Devices

() Pause All Searching

1{

{|[ Description | Real-Time Temperature | Real-Time Humidity | AtoD | Clock | Memory |

. Banks
Current Offset

|| pisconnect / End of Charge

bse: Main Memory

Start Address
Bank Size

;I-'Geural!m?

Is Non-Volatile?
Is Read-Only?

Is Read-Write?
Is Write-Once?

*| Done updating viewer contents.

2|| Usexr Memory / CCA / DCA
‘| Info

Contents
18H

[l D]

[19 01 00 00 00 00 00 0O 00 00 00 00 00 00 00 OO I

32 bytes

{lll] 00 00 00 00 00 00 00 00 00 00 OO0 0O 00 0O 0O I

true
true
false
true

false

l Refresh H Commit Changes |

Figure 3: The MS-TH's four-digit type code being displayed in the first two available places. The
first two digits, "19," are in the first spot and the second two digits, "01," are in the second.
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HIH-4000 Series

APPENDIX C: Honeywell Humidity Sensor Spec Sheet

Honeywell

Humidity Sensors

DESCRIPTION

The HIH-4000 Series Humidity Sensors are designed
specifically for high volume OEM (Original Equipment
Manufacturer) users.

Direct input to a controller or other device iz made posszible by
this sensor's near 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-guality RH
(Relative Humidity) sensing performance in a competitively
priced, sclderable SIP (Single In-line Package).

Available in two lead spacing configurations, the RH sensor is
a laser frimmed, thermoset polymer capacitive sensing
element with on-chip integrated signal conditioning.

The sensing element's multilayer construction provides

excellent resistance to most application hazards such as
wetting, dust, dirt, oilz and comman environmental chemicals.

POTENTIAL APPLICATIONS

« Molded thermoset plastic housing
* Mear linear voltage oufput vs % RH
+ |aser timmed interchangeability

+ Low power design

+ Enhanced accuracy

+ Fast response time

+ Stable, low drift performance

# Chemically resistant

= Refrigeration equipment

« HVAC (Heating. Ventilation and Air Conditioning)
equipment

= Medical equipment

= Drying

= DMetrology

= Battery-powered systems

« OEM azzemblies

The MultiSensor™ User Guide
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HIH-4000 Series

Table 1. Performance Specificatlons (At 5 Vde supply and 25 *G [77 “F] unless otherwise noted.)

Farameter Minlmum Typical Meximum Limit Speaciflc Note
Interchangeabdity {first order cursel — — — — —
0% RH 1o 58% RH -5 - ] % RH -
&0% RH 10 100% RH - - ] % RH -
Apcuracy (best fit straight line) -3.5 - +3.5 % RH 1
Hysierisis — 3 — % RH —
Repeatability — +0.5 — % RH —
Setlling tirme - — T ms= —
Responss time {1f& in slow moving air) - 5 - & —
Stabdity (st S0% RH} - 1.2 - % RH -
Voltage supply 4 — 53 vdo 2
Current supphy - 200 500 pé —
violtage outpan {1* order curve fit) o= Weure ) (00062 sens0r RH) + 0.16), typical at 25°C
Temperature compensation True RH = {Senmor RHW{1.0548 — 0.00216T), T in °C.
Output voltags temperature, coefficken at - i - myiPC
50% RH, 5V
Dperating tempe rature -4{]-40] Siee Figure 1. A5[155] *F) -
Operating hurmidity L] Siee Figure 1. 100 % RH 3
Storage temperature -50]-58] — 125|257) *C1°F] -
Storage humidity Ses Figure 2. % RH 3
Speciic Motes: General Motes:
1. Can onty b= achisved with the supplied slope and offset. # Sensor is ratiometnic 1o supply voltage.

For HIH-4830-003 and HIH-4000-004 catalog listings anly. =
2. Device is calibrated at 5 %de and 25 *C.

3. Non-condenaing enviranment

FACTORY CALIERATION DATA

of 3% RH.

Exiended expasure to =H0% RH causes a reversible shift

# Sensof is light sensitive. For best performance, shield

sensar from bright light.

HIH-4000 Senmors may b= arderad with a calibration and data
prinfout. Se== Table 2 and the order guide on the back page.

ELECTROSTATIC

A

SENSITIVE
DEVICES
Teble 2. Example Data Printout EDﬂ’;‘;::::::‘;‘:::‘-l \
Maodel HIH-4000-003 FREE WORESTATION m
Channel a .
ESD SENSITIVITY:

\Wafer Q309096M
MRF 337313 G Llﬂﬂ.SS 3}6&
Caleulated walues a1 5 W

oy 81 0% RH 0.a26 Y

Wour 81 75.3% RH EREERY
Linear output for 3.5% RH
accuracy at 25 °C

Zero offset 0826

Slop= 31.483 mVi%RH

RH {Waur - zem offsetisbops

{Wour - 0.B2E6)00.0315

Ratiometric response far
0% RH to 100% RH

our Weueny (0. 1652 o 0.T353)

2 whnw. haneywell cormisansing

The MultiSensor™ User Guide
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Figure 1. Operating Environment (Nan-condensing anvironment.)

Humidity Sensors

100%
S0%
80%

70%

60%
50%

40%

Relative Humidity

30%
20%

10%

0%
-40 20 ]
D Recommended operaling mone
D Operaing rone imied io <50 hours
. Mo specification zone

20 40 &0 80

Temperature *C

100

Flgure 2. Storage Environment (Non-condensing environment.)

100%

A

80%
B0%

T0%

60%

50%

40%

Relative Humidity

30%

20%

10%

i

[

0%
=40  -20

Dﬁmmcndﬂlm-lgem

20 40 &0 80

Temperature *C

1]

100 120 140
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Figure 3. Typlcal Output Voltage vs Relative Humidity (At 25°C and 5.}

2

| 7

&
T,

(]

Dutput Voltaga {Vdc)

o~ r 1 1 |- Sermor Respormse
N (Y R I A Sermor Respormse
a e By Linear Fit
) //

0s
o 20 a0 &0 :1H] 100

Relative Humidity [S%RH)

Figure 4. Typlcal Output Voltage (BFSL) va Relative Humidity (At 0°C, 70 *C and 5 V.)

45
4 ’/
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g T
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Figure 5. Mounting Dimenslons (For reference only. mmi[in]}

Humidity Sensors

HIH-4000002 HIH-4000 01
HIH=3000004 HIH-4000 0402
HIH-4000 005
2,00
i Dl‘:lgl - |'IEI“.I'I}!?-;|-] . 10,080 la
L] 1 L
[ o-an [ 0338
7 I | X [ I
1,51
|00
| L‘n
12,7 i H!Ifﬂ'?“"
Jo.5oj
oy ol Y Fallei
L ax 0,38 e | an * [oloa
1,27 le| D15 tuc.lﬁ-':'aﬁ] M0
fa.o5cy 254 2ea L 254
oo 100] [a.voaj (210
Figure &. Typlcal Application Clircult
+ Ve Supply Voltage (5 V)
ouT
HIH-40X X | YOLTAGE OUT
= Ve 8 | Minimum
eCihmy Load
1
ORDER GUIDE

Catalog Listing Description
HIH-4000-001 integrated cincuit humidity sensor, 2,54 mm [0.100 in] lead pitch SIP
HIH-4 00000 Integrated circuit humidity sensor, 1,27 mm (00050 in] lead pitch SIP
HIH-4 00003 Integrated cincuit humidity sensor, 2,54 mm [0.100 in] lead pitch SIP, calibration and data printout
HIH-4 000006 Integrated circuit humidity sensor, 1,27 mm [0.050 in] lead pitch SIP, calibration and data prinbout
HIH-4000-005 Equivalent to HIH-4000-001

ADDITIONAL HUMIDITY SENSOR INFORMATION
See the following associabed lilerature at weena. honeywell.com/sensing:
= Product installation instructions
« Application sheets:

—  Humidity Sensor Performance Characteristics

— Humidity Sensor Theary and Behaviar

—  Humidity S=nsor Moisture and Psychrometrics
— Themmoset Polymer-based Capacitive Sensors
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A\ WARNING

MISUSE OF DOCUMENTATION

+ The information presented in this product sheet is for
reference only. Do not use this document &3 & product
installation guide.

» Complete installation, operation, and mainisnance
information is provided in the instructions supplied with
each product.

Fallure to comply with these Instructions could result
In death or serlous Injury.

WARRANTY/REMEDY

Honeywell warrants goods of ite manufacture a8 being free of
defective materals and faulty workmanship. Honeywell's
standard product wamranty applies unless agreed to othensise
by Honeywell in wiiting; please refer o your order
acknowiedgement or consult your local sales office for specific
wiarranty details. If warranted goods are returned to Honeyswell
during the period of coverage, Honeywell will repair or replace,
&t s oplion, without charge those items it finds defective. The
foregoing Is buyer's sole remedy and Is in lieu of all other
warranties, expressed or implied, including those of
merchantzbllity and fitness for a particular purpose. In no
event shall Honeywell be llable for consequential, special,
or Indirect damages.

‘While we provide application assistance personally, through
o liberature and the Honeywell web site, it is up to the
cusiomer o detenmine the suitabdity of the product in the

BPplCatm.

Specifications may changs without natice. The information we
supply iz believed to be accurate and reliable as of this
[printing. However, we sssume no responsibility for its use.

A\ WARNING

PERSONAL INJURY

DD MOT USE these products as safety or emergency stop
devicas or in any other application where fallure of the
product could result in personal injury.

Fallure to comply with these instructions could result
in death or serlous injury.

SALES AND SERVICE

Homeywell serves its customers through a worldwide neteork
of sales offices, representatives and distributors. For
application assistance, current specifications, pricing or name
of the nearest Authorized Distributor, contact your local sales
office or

E-miall: infosci@honeywell.com

Imternat: wes honeysell comdsensing

Phone and Fax:
Asia Pacific +65 6355-2628

+55 G445-3033 Fax
Europe +44 (0) 1588 481481

+44 () 1608 481676 Fax

Letin America +1-305-805-8188
+1-305-BE3-825T Fax
USACanads +1-B00-537-5045

+1-815-235-684T
+1-815-235-6545 Fax

The MultiSensor™ User Guide

Version 1.5 © iButtonLink 2016

Page 24



APPENDIX D: PDV-P8101 Spec Sheet

JE———

= CdS Photoconductive Photocells
=i PDV-P8101

Advanced Photonix, [ne:

PACKAGE DIMENSIONS INCH [mm]

s

228
=000 5.25) -0 [025] EPOXY Ok LEADS & mss MAX
o 150 4 20— mmm-1-_..|
|-2: @018 joed)
- £
i

e

_/ PLASTIC —/f
£.010 0.5 COATED e
a:smusm&
Iih |m:|mn|4‘

CERAMIC PACKAGE

FEATURES DESCRIPTION APPLICATIONS
+ Visible light response  The PDV-P8101 are (CdS), Photoconductive .
* Sintered construction  photocells designed to sense light from 400 to 700 . g:::gf ;ﬁ;zre
* Low cost nm. These light dependent resistors are available in « Night light Cantrols
a wide range of resistance values. They're packaged gnt i
in a two leaded p|35|jc-mateﬂ ceramic header. CELL RESISTANCE VS. ILLUMINANCE
ABSOLUTE MAXIMUM RATING mam 23-C UNLESS OTHERWISE NOTED
SYMBOL | PARAMETER MIN | MAX | UNITS E
Vek Applied Voltage 150 A g
Pasparn | Continuous Power Dissipation 100 | mWIFC g 10—
Ta Operating and Storage Temperature | -30 | +75 | °C = ]
Ts Soldering Temperature* +260 | C 1 ]
1 10 100

* 0.200 inch from base for 3 seconds with heat sink.

Hlum inance in lux

ELECTRO-OPTICAL CHARACTERISTICS RATING (Taw 23°C UNLESS OTHERWISE NOTED

SYMBOL CHARACTERISTIC TEST CONDITIONS MIN TYP MAX UNITS
Rp Dark Resistance After 10 sec. @ 10 Lux @ 2856 °K | 0.15 Mo
Ry llluminated Resistance 10 Lux @ 2856 °K 4 11 K2
s Sensitivity tgg:g;gg;_tgg{g:ggm 0.65 0,/ Lux
Arange Spectral Application Range | Flooded 400 700 nim
Apeak Spectral Application Range | Flooded 520 nm

1 Rise Time 10 Lux @ 2856 K 55 ms
Ty Fall Time After 10 Lux @ 2856 °K 20 ms

“*R100, R10: cell resistances at 100 Lwx and 10 Lux at 2B58 *K respectively .
“**E100, E10: luminances at 100 Lux and 10 Lux 2B58 K respectivaly.

Infarmation in Mis lechnical dalashes! B believed 1o be comec! and reliabie. Howewer, no responsibility is aasumed for possible NACCUraces o omission. Specilicalions are
subject 1o ehange withaut ntiee.

REV 33006
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APPENDIX E: CR Magnetics CR3100 Series Split-Core

Current Transformer Spec Sheet

Split Core Current Transformer

CR3100 Series

| | CR310%-1500 i CR3110-3000

The CR3I100 Series Split Core Current Transformer is
designed to provide o low cost method to monitoring electri-
cal current. A unigue hinge and locking snop allows attach-
ment without interrupting the current-carrying wire. High
secondary furn will develop signals up to 10.0 VAC across a
burden resistor.

A

T = Effecive tarm rolin inchading ke |l Speciicaions bested ot £0 Bz

— 4 E

_.-/—B D

~

076 | 0. 1.24 | &.10 | 0.82 | O.30
CR3109-1500 (19.2)|{4.90) | (31.5) | (1.55) |(20.8) | (5.08)
1.00 | 0.40 | 1.57 | 5.91 | 1.04 | O.34
cnal In-mo (25 5) | (V0.3) | (90u0) | (150) | {2651 | (6.100
1.24 | 0.62 | .77 | &.10 | 1.22 | 0.20
CR3111-3000 (30.4)|(15.7) | (45.00 | (155) | (3101 | (5.08)
268 | 0.98 | .56 | 118 | .72 | O.30
CR3113-2000 (68.7)|(24.9) | (65.0) |[3000)|(18.4) | {5.08)
Tha Poeaacnal
Enagy Morfommg
Compary

MAGHERES

VS B iy Mangm S

100

“T
H A
-

v

-

g

-

o

F CR3111-3000 cnanazcm spjﬁ-ﬂ..;

= Maximum Confinuous Primary Carrent Ak

. )

= cnalue 1500 30 AMP Insulafion Voltage 3500 Voc/ Tmin

CR3110 - 3000 75 AP Stornge Temp. 45°C thry +85°C

"E CRITIT - anuo 100 AMP Operating Temg. 40°C thru +65 °C

o TR3NI3 - 150 AMP Hoguiniury Ageaties

= _

B [pgrt Number Te (typ.)

= [arm AT LY

| TR310-3000 ?5 15 30 HEH 70-1 Khz G us [ el
Ga13000 | 100 19 EIE] W | 010k ooy RoHS
[ D 16 N5 i -1

. Iy = Maxirnim npat Cuvesl fo be lneory snted Wiy = Waziisien Veltage [Saurctios) (T will develp

IxR | x DCR
V= Vi= Vmox -I: —]
Tﬂ TE
For best linearily, choosa R such that V < 0.8V,
0
P
iV
// —
v, Za '

3500 Scarlet Ock Blvd. St Louis MO USA 63122 V- 636-343-8518 F: 636-343-5119
Web: hitp://www.crmognetics.com

E-mail: sales@crmognefics.com
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APPENDIX F: Omron D6F-P0010A Spec Sheet

omRronN

MEMS Mass Flow Sensor

D6F-P

A Compact, High-performance Flow
Sensor with Dust Segregation Structure.

* Built in Dust Segregation System (DSS) with cyclone flow
structure, diverts particulates from sensor element.

* High resoluticn and repeatability, even at low flow rates.

» Barbed ports with connector or PCE terminals, or manifold
mount with connector versions.

* Built in voltage regulator, temperaiure compensation and

amplified output. Measure up to 200 LPM with a bypass setup.
» High accuracy of + 5% FS.
+ RoHS Compliant

Ordering Information

Description Case G?gl:;m%s Flow Range Mounting Connection Model
Flow Sensor PBET Air {Seenote 2)| 0-0.1 LFM |Flange mount |[Lead terminals |[D&6F-PO0O1AT
0-1 LPM D&F-POOTOAT
Connector D&F-POO10AZ
Manifold mount |Connector D&F-POO10AMZ
Cable Connector Assembly --- --- --- --- --- D&F-CABLE2

Mote: 1. Can be calibrated for different gas types. Consult your Omron representative.
2. Dwy gas must not contain lange particles, eg dust, oil, mist.
3. Cable Assembly "D6F-CABLEZ2", used with DEF-PO010A2 and D&F-P0010AM2, is sold separately.

Specifications

B Characteristics

Models DEF-POD01 AT D&6F-PO0T0AT | DEF-PO0TDAZ | DEF-PO0TDAKZ
Flow Range (See note 1.) 0 to 0.1 Limin. 0 to 1 Limin.

Calibration Gas (See note 2.) Air

Flow Port Type barbed fiting maximum outside dia. 4.9 mm | manifold mownt
Electrical Connection Lead terminal |Cnnnachur (3 wire)

Power Supply 4.75t0 9.45 VDC

Current Consumption Max. 15 mA (no load, Voc = 5 VDC)

Operating Output Voltage 0.5t 2.5VDC

Output Voltage Limits (Min and Max.) OVDC min. and 3.1 VDG max. (Lead resistance 10 ki)
Accuracy and Temperature Characteristics |+5% F.5. max. of detected charactenstics at 25 *C. within -10 to +60 *C (typscal test results within £2% F.5.)

Repeatability (Reference (typical)) +1.0%: F.5. |:t 0.4% F5.

Case Material PBET

Degree of Protection P40
|Withstand Pressure 50 kPa (7 psi)

Pressure Drop (Reference (typical)) 0.19 kPa |G.¢B kPa

Operating Temperature -10 to +80°C (1 LPM wersions) and -33 to +75*C (0.1 LPM version) with no icing or condensation

(Storage: -40 to +80°C with no icing or condensation)

Operating Humidity 35 to 85%: RH with no icing or condensation (Storage: 35 fo 85% RH with no icing or condensation)
Insulation Resistance 20 Mo (500 VDG between lead terminal and the case)

Dielectric Strength 500 VAC, SV60 Hz fior 1 minute. {Leakage curent typ. Max. 1mA) between lead terminals and case.
Weight 85g [2.0g

Response Time (Reference (typical)) 150 msec

Mote: 1. Volumetric flow rate at 0°C, 101.3 kPa.
2. Dy gas. (must not contain lange parficles, dust, oil, mist)

MEMS Mass Flow Sensor DBF-P 7

The MultiSensor™ User Guide

Version 1.5 © iButtonLink 2016
Page 27



H Absolute Maximum Rating

OMmRON

ltem Symbaol Rating Unit
Power supply voltage Voo 10 vDC
Cutput voltage Vout 4.0 vDC
M Output Voltage Characteristics
D&F-P0O001AL] D&F-POO10AC]
o p -]
E 5 E a5
E 18 — E 28 —
s — E s =
E 18 -"""'r‘_ E 18 /’
5 [-L] 5 s
oo o0
o [T s 006 [T R o azs [T] (55
Fleww Rl {LAmin) Fleww Rt {Limiri)
DEF-POO01AC]
Flow Rate (LPM) 0.00 0.02 0.04 0.06 0.08 0.10
Output Voltage (VDC) 0.50 +0.10 0.80 + 0.10 1.30+0.10 1.70+0.10 210010 250+0.10
D&F-POD10ACT
Flow Rate (LPM) 0.00 0.25 0.50 0.75 1.00
Output Voltage (VDC) 0.50+0.10 1.60 £0.10 2102010 231 +0.10 2.50 +0.10

MNote: 1. Mass flow converted into volumatric flow rate, SLM (standard liters per minute) at 0°C, 1 atmosphers.
2. 0 1o 0.5VDC output indicates a negative flow direction.

3. Measurement condition: Power supply voltage of 5.0 + 0.1VDC, ambient temperature of 25 + 5 *C and ambient humidity of 35% to 75% RH.

H Repeatability. (Typical test resulis)

(5 Samples, D6F-P0010AL], repeated 10 times each)

1.0

[iE]

g

£

P pestability (%F.5.)

I ——e

o3

Flow Rate{lpm)

MEMS Mass Flow Sensor

D6F-

P
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OMmRON
Dimensions

Mote: All units are in millimeters unless otherwise indicated.

Lead terminals with Flange Mount
D&F-PO001A1 / DEF-PO010A1

HGEV-0344
Made by OWRIOMN
B = B
S0
Detailed View of A Recommended Dimensions
for Connector Mounting Holes
(Bottom View)
Connector with Flange Mount
D&F-PO010A2 o]
?.!__
10 - et da el et
P 3 ! |_Latet
Frr A ; Tifas
ia ; § ) Mote: 1. Use M3 or M2 pan serew of lapping screw
- 17 a2 wilh an aqual Shmelar Bor . And
I - . ' Birsed tight with 0.50M-m of less targue.
2. Use an altached connector. Manulactured
2wl by JST Mg Co., L {Japan) for A2 and
1 1.GH0 ANz Wg‘
= Prasaine Mlclngomneclnr
Detailed View of A Secket 03SR-35
Wire: AWGEA30
Connector with Manifold Mount oR
D&F-POO10AM2Z - * Crimp lype connecton
e 13 5y Contact: SSH-003T-P0.2|
ELFa0 1 o= Wire: AWGHIZ 1o #28

* Housing: SHR-03W-3

3.5 dia. 3. Ov-rings are not attached. 4mm 1D tube
HDl=—== recommended for DEF-PO010AT and
. 3

DEF-PO010A2 types.
) ,.l - 1. GHD
FTed -
I | . Vinasl
03amy 3, e
asa D

Detailed View of & D-tallld View of B

Apfnoiain groove
Applicable Cable for D-EF-PﬂmﬂAElz (Optional - sold separately)
part number: D6F-CABLE2

| | Toen, 4 Lmaia. i

Black wire., White wire

. \ \ , /1_GND

4 - 2 out
.l.!' f
15¢3 Rled wire | aos1o |‘\3"'°°
(5)
MEMS Mass Flow Sensor DBF-P 9
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OomRron
Packaging

ToFE LS

Ho. ltem Material
1 Sock liner CCHB
2 Tray (25pcs) Polyethylena
3 Blox (100 pes) CCHB

Application Information and Examples

Ml Bidirectional Dust Segregation System

The DEF-P series has a patented dust segregation design. The flow path incorporates dual centrifugal chambers, in which particulate matter follows
in the owter path, away from the MEMSE sensor chip regardless of the flow direction. Mote, standard producis are calibrated for unidirectional flow,
as indicated in note 3 of the “Output Characterisfics” table, above. Contact Omron for bidirectional calibration options.

sensing elamant

Bypass Setup HVAC Application

When used in a bypass set-up, as illustrated below, the DEF-P mass The D&F-F mass flow sensor is ideal for damper control in variable
flow sensors can measure flow rates far beyond the 1 LPM in-fine rat- air volume systems, where low flow rates are difficult to measure with
ing. The pressure difierential required to pull airflow throwgh the sen- differential pressure sensors.

sor can be accomplished by installing a flow restrictor between the
two ports or through the use of a flow cross in large ducts, as shown
in the HVAC application.

Note: Be sure to read tha precautions and information common to all DEF sensors, contained in the Technical User's Guide, “DEF Technical Information™
for comect usea.

10 MEMS Mass Flow Sensor DBF-P
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APPENDIX G: Power

Some MultiSensors™ can operate on “parasitic power,” meaning that they use power from the
data signal of the 1-Wire® bus with a capacitor to sustain them during the zeros. However,
unlike most 1-Wire® devices, MultiSensors™ have an AUX jumper. The AUX jumper is
already set to provide VVcc when shipped from the factory. This jumper connects the Vcc line on
the sensor directly to the power source of the serial port (via the master LINK), providing a
constant Vcc to the sensor independent of what the line signal is doing.

NoOTE: If the AUX line of the master (LINK) is being used for another purpose, the jumper on
the sensor must be removed.

The MultiSensor™ User Guide

Version 1.5 © iButtonLink 2016
Page 31



APPENDIX H: MS-TH VOLTAGE AND ACCURACY

The MS-TH uses a supply voltage of 4.7V in perfect conditions instead of 5.0V. This is not due to a design
issue. This is due to a protection diode put into the supply for the DS2438 and HIH-4000 used in the MS-
TH in order to protect users from miswiring the product.

The protection diode creates a supply voltage drop of 0.3V, giving a final supply voltage of 4.7V in
perfect conditions. In many conditions, the supply voltage is not perfect. There may be line loss, noise,
or a 1-Wire master that has a protection diode. If accuracy is a major concern, it is recommended to test
the supply voltage.

The HIH-4000 is ratiometric, so the output voltage is a percentage of the supply voltage. The DS2438 is
not ratiometric, so it reports a value in the rage of 0 — 10V based on an internal voltage reference that is
not directly related to the supply voltage. Due to this, the result changes when the supply voltage
changes.

The table below will help users to calculate the output voltage that should be received based on a given
RH% and a Vsupply value, as well as the RH% based on a received voltage and a Vsupply value.

Alternatively, the equation to calculate %RH from voltage input is as follows:

%RH = (( (Vinput/Vsupply) — 0.16))/ 0.0062

Base formula for HIH-4000 Vout=(Vsupply)(0.0062(sensor RH) + 0.16)
Calculate Output voltage from given RH%

Vsupply 4.700 Volts

Input RH 50.00% % RH

.0062*RH 0.31000000

Add 0.16 0.470

Multiply by Vsupply for voltage reading 2.209000 Volts

Calculate %RH assuming 5.0V Vsupply

Vsupply 4.700 Volts
Input Voltage 2.209 Volts
Divide by Vsupply 0.47
Subtract 0.16 0.31
Divide by 0.0062 for RH% 50.00% %RH

Table 3: A table to help users calculate the output voltage based on a given RH% and a Vsupply
value, as well as the RH% based on a received voltage and a Vsupply value.
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Glossary of Terms

A
Aux jumper

Short length of cable used to create a temporary additional connection between terminals
D

Differential air pressure
Pressure measured relative to the pressure in the atmosphere around it.
M

Master
The machine that communicates with the sensor and controls what comes in and out
P

Parasitic power
A device using power contained in data signals of the 1-Wire® busses, as well as a
capacitor to keep it running during the zeros

PCB
Printed circuit board
R

Relative humidity
The ratio of water vapor in that air at a certain temperature to the amount of water vapor
that the air could hold at that temperature; expressed as a percentage.

Slave
Sensors that communicate with the master

Vce
Refers to voltage from a power supply connected to the “collector” terminal of a bipolar
transistor.

VvDC
Volts of direct current
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