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. Required Equipment

PC with Windows® 7 or Windows 8 (Verify with 1Q* Development that your
version of Windows is supported before purchasing their software.)
MAXREFDES42# board

|Q? Development iglnterface® |O-Link® master with corresponding USB and
power cables (This must be purchased separately.)

|Q? Development 10-Link igTool® (tested with version 1.1.0.4 and comes with the
iginterface 10-Link master)

One IO-Link cable (This must be purchased separately.)

One A-to-B Type USB cable

RD42 RL78 V01_XX.ZIP (Maxim-MAXREFDES42-20140824-10DD1.1.html),
where XX = minor version

Figure 1. MAXREFDES42# Board Connected to
an 1Q% Development 10-Link Master
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or shows "----" if
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Figure 2. Green Display is Lit
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2. Overview

1.

Connect power and all the cables to the iglnterface 10-Link Master as shown in
Figure 1.

Connect the MAXREFDES42# proximity sensor board to the other side of the
IO-Link cable. Make sure the green display is lit as shown in Figure 2.

Download the latest “all design files” RD42V01_XX.ZIP file located on the
Design Resources tab at www.maximintegrated.com/MAXREFDES42.
Alternatively, you can download the design files from
http://www.iq2-development.com/downloads/.

Install the IQ? Development 10-Link igTool onto your Windows PC by referring
to 1Q? Development’s iglinterface User Manual located at
http://lwww.iq2-development.com/downloads/.

Connect the MAXREFDES42# |10-Link RTD temperature sensor as a device in
the 1Q? Development 10-Link iqTool.

Read and write to the desired indexes by referring to IQ? Development’s .html
index definition file (Maxim-MAXREFDES42-20140824-I0DD1.1.html).



MAXREFDES42# |0-Link RTD Temp Sensor Quick Start Guide
(IQ? 10-Link Master Version)

3. Included Files

The RD42_RL78_V01_XX.ZIP contains the corresponding 1O-Link Device Descriptor
(IODD) files. The IODD contains information on communication properties, device
parameters, identification, process, and diagnostic data. It includes an XML file, an
image of the device, an icon image, and the manufacturer’s logo. The 10DD structure is
the same for all devices of all manufacturers, and is always represented in the same
way by the IODD interpreter tools. See Figures 3 to 6 for project structure and key
filenames.

'. '. e

- RD42_RL78_V01_ 00 »

Name Date modified
Code_Documentation 12/12/2014 5:27 PM
Design_Files 12/12/2014 5:27 PM
10DD 12/12/2014 5:27 PM

Figure 3. Directories inside RD42_RL78_VXX_XX.ZIP.

- T~
RD42_RL78_V01_00 » Code_Documentation v ’ +4 ‘
Name . Date modified
i igmaxrefdesd 2. pdf 11/24/2014 10:21 AM

Figure 4. File inside the Code_Documentation directory.
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- A
RD42_RL78_V01_00 » Design_Files » v | +y l
Name . Date modified
1) iq2dev-igmaxrefdesd2-ddd6184 ef2fb.zip 12/2/2014 1:34 PM
|| igmaxrefdesd2-20141118-v132.hex 11/24/2014 10:21 AM

|| readme.txt 12/1/2014 2:30 PM

Figure 5. Files inside the Design_Files directory. Source files are in the zip file.

+ RD42_RL78_V01_00 » IODD

Name

R Maxim-logo.png

€ Maxim-MAXREFDES42-20140824-10DD1.0.1.html
|| Maxim-MAXREFDES42-20140824-10DD1.0.1.xml
€ Maxim-MAXREFDES42-20140824-10DD1.1.html
|| Maxim-MAXREFDES42-20140824-10DD1.1.xml
B Maxim-MAXREFDES42-icon.png

| Maxim-MAXREFDES42-pic.png

v|"ll_.‘

Date modified

/27/2014 8:57 AM
11/24/2014 10:23 AM
11/24/2014 10:23 AM
11/24/2014 10:23 AM
11/24/20
11/24/2014 10:23 AM
11/24/2014 10:23 AM

Figure 6. Files inside the IODD directory. The .xml files are the IODD files and the
.html files are the 1Q% Development’s .html index definition files.
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4. Procedure

1.

Connect the A-to-B Type USB cable from the PC to the iqginterface |O-Link
Master as shown in Figure 1.

Connect an |0-Link cable to the iglnterface |0O-Link Master as shown in
Figure 1.

Connect 24V DC and GND to the orange terminal block on the iginterface |10O-
Link Master as shown in Figure 1. Pin 1 is +24V and pin 2 is GND.

Connect the MAXREFDES42# proximity sensor board to the other side of the
IO-Link cable. Make sure the green display is lit as shown in Figure 2.

Download the latest “all design files” RD42V01_XX.ZIP file located on the
DESIGN RESOURCES tab at www.maximintegrated.com/MAXREFDES42.
Alternatively, you can download the design files from
http://www.iq2-development.com/downloads/.

Extract the RD42V01_XX.ZIP file to a directory on your PC.
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7. Install the IQ? Development 10-Link iqTool onto your Windows PC as shown in
Figure 7 by referring to IQ? Development’s iglnterface User Manual located at
http://lwww.iq2-development.com/downloads/.

A 10-LinkigTool v1.1.04 — T x|
: 2
" Setting Update IQ Development GmbH
igMaster | igDevice |
10-Link Log and Macro
10-Link State: O Inactive | 1O-Link Config Clear log Save log Macro 10-Link device power supply | Off |
Go To: | Device properties

|| Diagnosis

Error: No Errors

Event:

Process Data

In: hexar

Out: hexar | Set |

On-request Data Read Request

Index: hex Subindex hex

\ Data: hexar

Read |

On-request Data Write Request

Index: hex Subindex hex
Data: hexar

Wiite |

Figure 7. Newly installed 1Q% Development I0-Link iqTool.
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8. Make sure you are in the igMaster tab, then press the Setting button. In the
IQ Connection Settings window, select auto in the Comport / USB drop-

down menu. Press OK to save setting as shown in Figure 8.

7

4 1Q Connection Settings =NR=N X

Connections Common [ Comport |

O Connect by serial number |

(® Comport/ USB [aufo

OlPr | | Port | 10001

ok

cancel

Figure 8. 1Q Connection Settings window.
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9. Next, press the Connect button as shown in Figure 9.
10 Link 1qToOl vL, I eSS

2
" LR Q Development GmbH
igMaster [ igDevice
I 10-Link Log and Macro
10-Link State: O Inactive 10-Link Config Clear log Save log Macro 10-Link device power supply | of
Go To: | Device propetties |
Diagnosis
Error: No Errors
Event:

Process Data

In: | hexar

Out: | hexar Set

On-request Data Read Request

Index: | hex Subindex | hex
Data: | hexar

Read

On-request Data Write Request

Index: | hex Subindex | hex
Data: | hexar “
Write

Figure 9. Press the Connect button in the iqTool.
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10.If the COM port is not found automatically, open Device Manager in your
Windows operating system as shown in Figure 10 to verify to which COM port
the iginterface hardware is connected. Then manually set that COM port in the
IQ Connection Settings window and press the Connect button again. If you
still cannot connect after doing this step, contact IQ? Development’s technical
support or refer to IQ? Development iginterface user manual located at
http://www.iq2-development.com/downloads/.

File Action View Help i
el AR NENN ? Nos LN AL

|| I a HQ-DT-TSalazarl

> % Batteries

.48 Computer

g Disk drives
I » B Display adapters
-y DVD/CD-ROM drives
> fﬁ;-:, Human Interface Devices
> IDE ATA/ATAPI controllers
> & Keyboards
> --B Mice and other pointing devices
> I Monitors
U] Multifunction adapters
> ¥ Network adapters
Y5 Ports (COM & LPT)

> 2 Processors

. 6 Renesas Emulator
> -% Sound, video and game controllers
-JM System devices

D @ Universal Serial Bus controllers

Figure 10. Device Manager built into Windows.
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11. After the iqTool has connected to the correct COM port, press the Auto button

as shown in Figure 11.

4 I0-Link iqTool v1.1.0.4

ra 1
e

igMaster

EENEEN™x

2
IG Development GmbH

10-Link Log and Macro

10-Link State: QO Inactive [ 10-Link Config | | Clearlog | | Savelog | [ Macro | 10-Link device power supply | on |
Go To: [Preoperate ||| Auto | | [DEUEERORSHESH 2015.01.13 10:20:37.084 AM | Log started

D S— 00:00:00.000 | igInterface is connected to COM3
I
Diagnosis
Error: No Errors
Event:
Process Data
In: | |hexar |
Out: | |hexar | ﬁ
g

On-request Data Read Request

Index: | 0x0000 |hex | Subindex |0x00 [hex  ~

Data: |00:00 |nexar  ~
On-request Data Write Request

Index: | 0x0000 hex  ~| Subindex |0x00 |nex

Data: |00:00 |hexar  ~

igFirmware: v1.1.0.5 | iqBootloader: v0.0.0.3 | igStack Master: v1.1.1.6| Serial Number: 20140055

Figure 11. iqTool Auto button.

13
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12. You should now see a flashing green Operate circle and the On-request
Data Read Request group should have become active (ungrayed out) as
shown in Figure 12.

4 10-Link igTool v1.1.0.

=¥

) 2

’T , ‘ w M IG Development GmbH
| ovaster |_WDevice |

10-Link Log and Macro
||
|| 10-Link state: @ Operate [__1O-Link Config_ | Clearlog | | Savelog | | Macro | 10-Link device power supply | on |

Go To: | Fallback | Device properties | 2015.01.13 10:37:15.152 AM | Log started

- B 00:00:00.000 | iginterface is connected to COM3
00:01:27.653 | Set oper mede Auto request

h 00:01:28.106 | PD Out is invalid

Diagnosis 00:01:28.200 | Cperate state is achieved

Error: No Errors

Event:

Process Data

In: [22:7D:00 |hexar |
Out | [hexar | [EEH
O
On-request Data Read Request
Index: |0x0000 |[nex  ~| Sudbincex [0x00  |hex |
Data: [00:00 |hexar  ~|
| Read |

On-request Data Write Request

Index: [0x0000 |[hex  ~| Subingex [0x00  |hex |

Data: |00:00 |hexar  +|

[ write |

igFirmware: v1.1.0.5 | igBootioader: v0.0.0.3 | iqStack Master: v1.1.1.6 | Serial Number: 20140055
N 3

Figure 12. iqTool Operate state.
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13.0pen the Maxim-MAXREFDES42-20140824-10DD1.1.html file to view the

index numbers and data formats. Go to the index 261, which is the MAX31865
RTD code register value variable as shown in Figure 13. Note: RTD code
register value is shifted by 1 bit so the value read back needs to be

divided by two.

[ Maxim-MAXREFDES42-2014C X Y%

C' [ file:///C:/Latest%2010-Link%20Device%2010DDs/RD42_RL78_V01_00/I0DD/Maxim-MAXREFDES42-20140824-10DD1.1.html

Variable "MAX31865ATP+ RTD" index=261 id=V_MAX31865RTD

data type: 16-bit Ulnteger
default value: 0
access rights: ro

dynamic
octet 0 1
bit offset 15-8 7-0
element bit 15-8 7-0

Variable "MAX31865ATP+ High Fault Threshold" index=262 id=V_MAX31865HighFaultThreshold

data type: 16-bit Ulnteger

default value: 65535
access rights: w

excluded from data storage

octet 0 1
bit offset 15-8 7-0
element bit 15-8 7-0

Variable "MAX31865A TP+ Low Fault Threshold" index=263 id=V_MAX31865LowFaultThreshold

data type: 16-bit Ulnteger
default value: 0

access rights: rw

excluded from data storage

octet 0 1
bit offset 15-8 7-0
element bit 15-8 7-0

Variable "MAX31865ATP+ Fault Status™ index=264 id=V_MAX31865FaultStatus

data type: 8-bit Ulnteger
default value: 0

access rights: ro
dynamic

octet 0

|

Figure 13. .html index definition file — Index 261.
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14.Read the RTD code by performing the operations in the On-request Data

Read Request group below, as shown in Figure 14.

e Change Index type to uint16.

* Enter 261 in the Index field.

* Change the Data type to uint16.

* Press the Read button.
Note: RTD code register value is shifted by 1 bit so the value read back
needs to be divided by two.

RTD = (Code * 400) / 215 = (18174 / 2) * 400/ 2*15 = 110.925 Ohms

[ 4 10-Link iqTool v1.1.04 leconl oS
2
, Setting Update IQ Development GmbH
igMaster | igDevice
10-Link Log and Macro
10-Link State: . Operate 10-Link Config Clear log Save log Macro 10-Link device power supply | on
I
Go To: Fallback Device properties 2015.01.13 10:37:15.152 AM | Log started

00:00:00.000 | iginterface is connected to COM3
00:01:27.653 | Set oper mode Auto request
! 00:01:28.106 | PD Cut is invalid

Diagnosis 00:01:28.200 | Operate state is achieved
00:14:11.522 | OD read request: index 261, subindex 0x00
00:14:11.600 | OD read response: 13174 (2 bytes)

Error: No Errors

Event:

Process Data

In: [23:7F:00 |hexar |

Out: | hexar Set

On-request Data Read Request

Index: [261 |uintts +| Subindex [0x00  |hex  ~|

Data: [18174 uintts ~]

Read

On-request Data Write Request

Index: |0x0000 |hex  ~| Subindex [0x00 [nex ]

Data: [00:00 [hexar  +|

igFirmware: v1.1.0.5 | iqBootioader: v0.0.0.3 | igStack Master: v1.1.1.6 | Serial Number: 20140055

Figure 14. iqTool - On-request Data Read Request group — Index 261.
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15.Next, go to index 268 in the Maxim-MAXREFDES42-20140824-I0DD1.1.html
file , which is the ambient temperature in degree C variable, as shown in

Figure 15.

[ Maxim-MAXREFDES42-2014 X W

SlSElEss

C' [ file:///C:/Latest%2010-Link%20Device%2010DDs/RD42_RL78_V01_00/10DD/Maxim-MAXREFDES42-20140824-10DD1.1.html

(Iariable “"Ambient temperature” index=268 id=V_Temperature_C

data type: Float32
default value: -246.876

ey

access rights: ro

octet 0 1 2 3
bit offset 31-24 23-16 15-8 7-0
element bit 31-24 23-16 15-8 -0

Variable "Ambient temperature switch-point level” index=269 id=V_Temperature SPLevel_F

data type: Float32
default value: 86
access rights: ro

octet 0 1 2 3
bit offset 31-24 23-16 15-8 -0
element bit 31-24 23-16 15-8 7-0

Variable "Ambient temperature switch-point level” index=270 id=V_TemperatureSPLevel_C

data type: Float32
defaultvalue: 30
access rights: ro

octet 0 1 2 3]
bit offset 31-24 23-16 15-8 -0
element bit 31-24 23-16 15-8 7-0

Variable "Ambient temperature switch-point hysteresis” index=271 id=V_Temperature SPHysteresis_F

data type: Float32
defaultvalue: 1.8
access rights: ro

octet 0 1 2 3
bit offset 31-24 23-16 15-8 -0
element bit 31-24 23-16 15-8 7-0

Variable "Ambient temperature switch-point hysteresis" index=272 id=V_Temperature SPHysteresis_C

g0 & W R 2G|

(33

- |*[P’@-ﬂm(b siztois ™

Figure 15. .html index definition file — Index 268.
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16.Read the ambient temperature value in degrees C by performing the
operations in the On-request Data Read Request group below, as shown in
Figure 16.
* Enter 268 in the Index field.
* Change the Data type to hex.
* Press the Read button.
* Convert read hex value to float32.

Temp = Ox41EOOE8A = 28.007099 = 28.01 degrees C

4 10-LinkiqTool v1.1.0.4 Ei‘

= e . - e
\ﬂ] &I IQ Development GmbH

igMaster | iqDevice |

10-Link Log and Macro
10-Link State: O Operate 10-Link Config Clear log Save log Macro |1O-Link device power supply | on
Go To: Fallback Device properties 2015.01.13 10:37:15.152 AM | Log started

00:00:00.000 | iginterface is connected to COM3
00:01:27.653 | Set oper mode Auto request
f 00:01:28.106 | PD Out is invalid

Diagnosis 00:01:28.200 | Operate state is achieved
00:14:11.522 | OD read request: index 261, subindex 0x00
00:14:11.600 | OD read response: 13174 (2 bytes)
00:37:55.623 | OD read request: index 268, subindex 0x00
00:37:55.748 | CD read response: 0x41EDDESA (4 bytes)

Error: No Errors

Event:

Process Data

In: 23:7D:00 |hexar |

Out: | hexar Set

i On-request Data Read Request

Index: 268 |uint16 +| Sudindex [0x00  |hex  ~|
Data: |Ox41E0DEBA |hex |
Read

On-request Data Write Request

Index: |0x0000 |hex  ~| Subindex [0x00 |hex |
Data: [00:00 [hexar  ~|
Write

igFirmware: v1.1.0.5 | iqBootioader: v0.0.0.3 | igStack Master: v1.1.1.6 | Serial Number: 20140055

Figure 16. iqTool - On-request Data Read Request group — Index 268.
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5. Trademarks

IO-Link is a registered trademark of ifm electronic GmbH.

|Q? Development is a registered trademark of 1Q? Development GmbH.
iginterface is a registered trademark of 1Q? Development GmbH.

igTool is a registered trademark of |Q? Development GmbH.

Windows is a registered trademark and registered service mark of Microsoft Corp.
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6. Revision History

REVISION | REVISION PAGES
NUMBER | DATE DESCRIPTION CHANGED
0 1/15 Initial release —_
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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