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1

1.1

General

The current firmware may not support all features described in this document or may behave differently as
expected. This issues will be addressed by future version of the firmware. Additionally, the functionality
described in this document may change without further notice in the future.

scemtec Transponder Technology GmbH (sttID) reserves the right to make changes or to
discontinue its products or services at any time without notice.

sttID takes no responsibility for customer applications, products, or performance relating to
systems or applications incorporating with sttID products.

Please note, that the user is responsible for conformity with regulation issues (e.g. radio ap-
proval), when using antennas not provided by sttID or using the system in countries, where
the conformity with local regulations is not tested by sttID.

sttID assumes no liability and is not responsible for infringement of patents and/or any
other intellectual or industrial property rights of third parties, which may result from assist -
ance provided by sttID.

All other products mentioned in this document might be brands or brand names of the dif-
ferent suppliers.

Care and Maintenance

* Keep the device dry. Humidity and liquids contain minerals will corrode electronic cir-
cuits and tarnish transparent plastic parts. The device is not waterproof and should
not be exposed to rain or moisture. Under extreme conditions, water may enter the
circuitry.

* Avoid mechanical shocks. Handle the device with care. Shocks may break internal cir-
cuit boards.

* Take care not to scratch the device. Keep the device clean. When working with the
device, use only sttID-approved accessories.

* Do not store or use the device in any location that is extremely dusty, dirty, damp or
wet.

* Do not store in hot areas. High temperatures can shorten the life of electronic
devices, damage batteries and warp or melt certain plastics. Protect the device from
extreme temperatures. For example, do not place the device in a windowed area
where the sun may cause extreme temperatures, and keep it away from heaters and
other heat sources.

* Do not store in cold areas. When the device warms up (to its normal temperature),
moisture can form inside the device, which may damage electronic circuit boards.

* Do not attempt to open the device during operation, outside installation and main-
tenance periods. Non-professional handling of the device may damage it.

* Do not paint the device. Paint prevent proper operation. Paint with metallic contents
may limit device performances.

* If the device or any accessory are not working properly, take it to your nearest sttiD-
Partner.
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1.2  RFID Systems

As this technology is based on radio frequency, one must exercise the following operational
and mounting instructions to achieve best performance:

1.3

1.3.1

Metal affects radio signals. Normally the antenna has to be as far away as possible
from any metal object and it’'s damping influence on the magnetic field. Only this
leads to the best distribution of the magnetic field in the reading range. Very import-
ant as well is not to have “short circuits”, in the vicinity of the antenna, damping the
magnetic field. A “short circuit” is any metal near the antenna, building a “metallic
ring”, so that currents introduced by the RF-field can flow, absorbing the energy
needed for the tag to operate.

Care must be taken to reduce or eliminate unwanted signals (so called interference or
noise) from external sources. The reading range may be reduced by following noise
sources:

o portable two way radio

o cellular phones

o switching power supplies

© computer monitors

o frequency converters (e.g. motor control systems)

Generally all cabling should be placed in sufficient distance from every potential noise
source. However, in case of any problems additional noise suppression may be neces-
sary (e.g. ferrites on cables). If needed, don’t hesitate to contact sttID for additional
installation guidance.

The read range is depending upon

o performance of the Reader

© size of the antenna

o size of the tag (the bigger the better)

o orientation of the tag antenna plane to the Reader antenna plane
o quality of the tag

© matching of Reader antenna size and tag (-antenna) size

o environmental, electrical noise

o If influence of metal can not be fully avoided a tuning of the antenna is required
and will improve reading range

RoHS and WEEE Directives

RoHS

sttID certifies that this product is compliant with the European Directive 2011/65/EU (RoHS
II) for the restriction in Electrical and Electronic Equipment's (RoHS) of the use of the fol-
lowing hazardous substances:

e Cadmium
e Hexavalent Chromium
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* Lead
*  Polybrominated biphenyl flame retardants
* Polybrominated diphenyl ether flame retardants

*  Mercury

This declaration is based on information provided by our suppliers and subcontractors.

1.3.2 WEEE (Waste Electrical and Electronic Equipment)

This product bears the selective sorting symbol for waste electrical and
E electronic equipment (WEEE). This means that this product must be

handled pursuant to European Directive 2011/65/EU in order to be re-
cycled or dismantled to minimize its impact on the environment. For fur-
ther information, please contact your local or regional authorities
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2

Safety Informations

As with all electronic systems, the system described hereafter may not be used for any ap-
plications critical for maintaining safety. This means, the products may not used in life sup-
port applications or any other life critical applications that could involve potential risk of
death, personal injury or severe property or environmental damage.

The user/operator is solely responsible for any damages resulting from an improper or un-
intended utilization of the system.
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3

System Description
This manual describes the 868 MHz LongRange Reader System SIL-9400, hereafter referred
to as "Reader".

The 868 MHz Long range Reader System SIL-9400 is designed as a multi-tag system for
reading and writing information stored on transponders (TAGs).

The operating frequency of 868 MHz permits a reading range up to 12 meters depending
on antenna system and transponder type and size.

The Reader is designed for indoor usage only.

Transfer of data between the Reader and a host computer is possible via Ethernet, the con-
figuration can be done via over the web interface.

Furthermore a “stand-alone” operation via user application is possible. This enables to
transfer of data between the Reader and a host computer also via USB and an asynchron-
ous RS232 interface.

The Reader is compatible with the standards EPC Class1 Gen.2 (ISO/IEC 18000-6c).
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4  Quick Start
4.1 Connection via Ethernet

4.2

Tag
Ethernet

PC_ == Reader [@Aia| Antenna

...... cable

figure 1: System connection example

For example you can use the sttID antenna “SAT-A26/26-LR-P-UHF”[order-no.: 400.2626] .

Now you can use a PC- demonstration software like “SimpleDemo” to control the Reader.
For more details please refer to “Quick Start Guide read”. This Guide is available for down-
load on www.stt-rfid.com.

Mounting

When mounting the Reader on a wall or ceiling, only the provided screw-holes has to be
used. Fixing to the wall/ceiling has to be done with appropriate installation material (not in-
cluded) using all of the foreseen mounting points.

For safety reasons and to complies the requirements regarding the regulations of the EN
62368-1 the Reader must be mounted to a wall/ceiling in the following two manners:

* The Reader should not be installed more than 2 m above the ground

* The Reader should be mounted to a wall/ceiling in a way that it is guaranteed the
interface-side of the Reader is not directed to the upturned- or top-side. Most
likely one of the longer cover-sides without any connectors should be upstairs dir-
ected.

When installing the Reader, please make sure that the maximum ambient temperature is
not exceeded at any time. Therefore the Reader should only be installed in places where
sufficient ventilation is assured. Any kind of possible heat accumulation should be avoided
(e.g. the Reader should not be mounted in an additional housing or cabinet).
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5  Operating Modes
5.1 Standard (Host) Mode

5.2

In standard mode the Reader is completely controlled by a Host system connected to the
network interface via STX-ETX commands. For further information, please refer to the STX-
ETX protocol description, which can be downloaded from www.stt-rfid.com.

STX/ETX access over USB oder serial port has to be implemented by a user application.

Stand alone Mode

The reader can be configured to run in stand alone Mode by uploading a user application
using the web interface. This enables the reader to gather, process, store or display
transponder data in a flexible way.

Users can develop their own user applications using the C# language based on the mono
framework. For detailed information on application development, see the User Application
Development Guide.
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6  Software
6.1 Software utilities

6.2

6.2.1

6.3

6.4

Various software utilities for Windows for the Reader are available for download on
www.stt-rfid.com . Linux Versions are available on request.

Available Software utilities:
* SimpleDemo
o Demo Software for easily controlling the Reader by a Host system.
* SMan

o SMan can be used to scan the local network for connected sttID devices. It
makes it easy to connect to the readers configuration webpage.

Firmware

The firmware of the Reader contains all basic functions for reading and writing tags of dif-
ferent manufacturers (air protocol), numerous control and configuration functions, as well
as different diagnosis routines.

Firmware can be updated by the user via the web interface only. The latest Firmware files
are available for download on www.stt-rfid.com.

Firmware Update
The firmware can be updated via the web-interface.
Updating the firmware will be done on users risk.

Please take care not power off the reader while updating the firmware. Losing power
during the update can destroy the reader.

STX-ETX Interface protocol

For communication with the Reader sttIDs STX-ETX protocol is used. The required STX/ETX
protocol description can be downloaded from www.stt-rfid.com .

A list of supported STX-ETX commands can be read out from the Reader via the STX-ETX
command ‘100E’ or via STX-ETX script ‘Get Fn List.stx’ (which will be installed together STX-
Term software ).

Webserver

The SIL-9400 includes a web-server for firmware updates and maintenance which can be
accessed using the devices IP-Address.
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6.5

6.5.1

Default User Name: admin
Default Password: admin

SN =ttiD RFID Reader X |+ _ o w
C @ O & 10.1.5.198/confightml < =
§Sttl SIL-9400-MUX8 Reader Configuration

~

Device Information
Serial: 20-51-0003
Device Status

CPU Temperature: 54°C

RFID Frontend Temperature 25°C

Firmware: 1.8.0

Time: 2022-02-15T15:10:13+0000

RFID Statistics

Inventory count: 0

Tag count: 0

Error count: 0

Last Tag: 1970-01-01T00:00:00+0000
Last Tag UID:

User Applications

It is possible to run own Applications on the reader. For developing own applications please
read the “User Application Development Guide”.

Loading / Installing User Applications

The application can be installed by opening the readers a web page and login as an admin-
istrator. The ZIP file with the application can be uploaded in the “User Application Menu”
and will be installed and started automatically after clicking the install button.

The “User Application View” mirrors the output from the user application to a display or
monitor. This can be helpful for remote maintenance.
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§St tl D SIL-9400-MUX8 Reader Configuration

scemice Transponder

Configuration Upload User Application
User Application Please select the User Application ZIP file
User Web Page
Select File
Firmware Update
User Management Remove application

Mirrors the output of the HDMI interface
User Application Display

NsttID

6.5.2 User Application from sttID
Following User Applications from sttID are available:

6.5.2.1 SmartRead

This App has been designed as an extension aimed to be used as an autonomous controller
and protocol interface to be placed between an sttID RFID device and an arbitrary host sys-
tem, hiding the STX/ETX protocol layer and providing standard ASCII terminal/telnet output
in a highly configurable way. It also supports full stand-alone functionality without any con-
nection to a host system (“headless” operation), e. g. an alarm triggered by tag detection.

The function can be configured by using the web-interface.

The configuration website can be reached after installation of the app by entering the read-
ers I[P Address.
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8N SIL-9400-MUXE Smart Read Cor X -+ - O x
C @ O & 10.1.5.198/app/indexhtmi g =

SmartRead 1.2.796.0

§Sttl D SIL-9400-MUX8 Smart Read Configuration

scemtec Transponder Technelogy GmbH

) Preview: :

Device [ _ } Add Antenna Port
Status i ) ;

General Settings e

Logout Enable SmartRead Add the number of the

antenna which detected the
p{wm data output tag to the output. The
antenna port number will be
SmartRead Transponder sent as two hex digits.
[JRead EPC

General Settings
[JRead Data Blocks
Transponder
Antenna Ports

(Ot ew 02w )03 ew ][04 ew ]

(B5w v)O6[zw v)O7 (2w v][O8 2w ]

Antenna Ports

Output Data

Supp on

T Output Data
Header [None VINone VI ]

Outputs Triggers mmwﬁchdp
[JAdd Timestamp

[]Add Antenna Port Number
[[]Add Status of Digital Inputs
[JAdd Response Signal Level

Footer | |None v |None v |

[[] Separate Fields
[JMultiple Tags per Packet

Suppression

Reset to Defaults

Discard Changes Apply Changes
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7  Hardware
7.1  Voltage Supply

7.2

7.2.1

7.2.2

7.2.3

The Reader is designed for a voltage supply connectible via a standard 2.1-mm barrel con-
nector.

Polarity of connector _—C‘—+

The Reader may only be connected to a power supply within an output current-value of
1.5-2.5 A and which is tested for safety requirements according to appropriate standard
(e.g. EN62368-1) with max. PS2-Power.

A suitable wall plug power supply is available as optional accessory. For best performance
and safety, sttID strongly recommends to use only this power supply.

Interfaces

For communication with a host device (e.g. PC), the Reader provides three interfaces
(RS232, USB, Ethernet). The Reader can also be configured to operate in stand-alone.

The interfaces are intended to be used only with connection cables not longer than 3m.

It’s strongly recommended to use only one interface at the same time.

STX/ETX access is only possible via network interface.

Ethernet

The Reader is equipped with a 10/100 T-Ethernet interface.

By default the Reader gets its IP Address via DHCP.

Nevertheless the Reader can also be configured with a static IP Address.

usBs
The Reader is equipped with a USB Host and a USB device interface.

All USB interfaces can be accessed by the user application.

Supported profiles for USB device interface | CDC-ACM (virtual COM-Port), HID (Keyboard emulation)

RS 232

The Reader is equipped with a RS232 interface. The connection is made via a standard 9 pin
D-Sub connector.

Terminal designation SUB-D Connector Pin Terminal Function
TxD 2 Transmit Data
RxD 3 Receive Data
GND 5 Ground

The data transfer rate is adjustable via STX-ETX commands.

Page 16 of 26



N

sttiD

scemtec Transponder Technology GmbH Man Ua| and SpeCiﬁcaﬁon SIL-9400
Configuration 8 Data Bits, 1 Stop Bit, no Parity, no flow control
Supported Data Rates [baud] 9600, 19200, 38400 57600, 115200 (default), 230400

7.3 External Antenna

7.3.1

The Reader is only operational with external antenna(s).

Some key parameters of the such as reading range for example depends on the used an-
tenna, the used transponder type, size and quality, and the resulting magnetic coupling
between the transponder resonant circuit and the transmission/receiver antenna.

The MUX Version of the Reader has an integrated 4-channel antenna multiplexer, so up to 4
antennas can be connected to the Reader. The user can select each connected antennas via
software commands.

The Reader is equipped with SMA antenna connectors. For using with N connectors, SMA-N
Adapters are available from sttID.

Calculating radiated power

The radiated power according to ETSI standard EN 302 208 of a system consisting of reader,
cable and antenna can be calculated using the following equation:

Perp. dem = 10 =2 108 (Pconducted) - Dcavle + Gant_dgd
with
Perp dBm.: Radiated power relative to a half-wave dipole [dBm]
P conducted: Conducted output power of the Reader [mW]
Dwbie:  Damping of the antenna connection cable [dB]
Gant_dsd: Antenna gain relative to half wave dipole [dBd]

Remark:

Antenna gain is usually specified relative to an isotropic antenna in dBi (Gant_dsi)-

The antenna gain relative to half wave dipole can be derived by the following equation:
Gant_ded = Gant asi — 2,15 dB

Since the measurement of the radiated power defined in EN 302 208 is based on linear an-
tennas, the radiated power of a circular polarized antenna measured with a linear test-an-
tenna according to EN 302 208 will be 3 dB less.

Therefore an additional amount of 3 dB can be added in the calculation when using a circu-
lar polarized antenna.

Example:

Calculating the permitted power step for usage in ETSI region for a system consisting of the
following STT devices:

* Antenna SAT-A12/12-P-868MHz: (gain 5,5 dBi, beam width 100°, circular polarized)
* Cable CABLE-UHF-12m-SMA-N (damping typ. 3,2 dB)
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7.4

7.4.1

7.4.2

For this system setup the permitted radiated power P, according to EN 302 208 would be
1W=30dBm.

This leads to:

Pconducted_max — 10(30 dBm +3,2dB-5,5dBi+ 2,15 dB + 3 dB)/10 - 1927 mW

For this example the maximum permitted conducted power is higher than the highest
power step of the reader so the maximum power step may be selected.
Using the shorter 6m CABLE-UHF-6m-SMA-N with a typical damping of 1,6 dB instead of 12
m cable, the analogue calculation would give a permitted output power:

P _ 10(30dBm+1,6 dB-5,5dBi+2,15dB + 3 dB)/10 - 1333 mW

conducted_max —

In this case the output power of the reader has to adjusted to at least power step 13 to
meet the restrictions of EN 302 208. With respect to system tolerance it is recommended to
add some margin, so power step 12 would be a good compromise in this case.

Nevertheless the reader could still be used with maximum power step in this setup.
Inputs and Outputs

Binary Inputs

Two binary inputs are available for customer-specific tasks. Both inputs are accessible with
indirect-connected opto-couplers and screw terminals (see terminal description below).

The state of both binary inputs must be imported unambiguously via software command.

In stand alone mode (Smart Read) the behaviour of the Inputs can be configured freely (e.g.
trigger Read event).

Terminal assignment:

Input designation Terminal designation | Internal opto-coupler assignment
11+ (A) Anode of the opto-coupler input 1
Input 1
11— (K) Cathode of the opto-coupler input 1
Input 2 12 + (A) Anode of the opto-coupler input 2
12 —(K) Cathode of the opto-coupler input 2

All screw terminals are clearly marked with their specific designation at the terminal. The
screw terminals accepts wires of maximum conductor cross-section of 2.5mm?.

The electrical data can be found in the table 'electrical specification'.

Binary Outputs

Two binary outputs in the form of potential-free contacts are available for customer-spe-
cific tasks. Both outputs are accessible with indirect-connected relays and screw terminals
(see terminal description below). They are freely configurable via software commands.

In stand alone mode (Smart Read) the behaviour of the outputs can be configured freely
(e.g. Change state when TAG is read).
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7.4.3

Terminal assignment:

Output designation Terminal designation | Internal assignment
01 — Contacts of the potential-free Output-port 1
02 — Contacts of the potential-free Output-port 2
03 — Contacts of the potential-free Output-port 3
04 — Contacts of the potential-free Output-port 4

All screw terminals are clearly marked with their specific designation at the terminal. The
screw terminals accepts wires of maximum conductor cross-section of 2.5mm?.

The electrical data can be found in the table 'electrical specification'.

10 connection example

The following schematic is an example how to connect the Inputs and Outputs.

Load

Output 1 %S//” \1

@ Voutp ut

Rin

-com|1

-

i
H

K {1
Input 1 I Az

I1

@ Vinput

K

figure 2: 10 connection example
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8  Specification
8.1 Electrical specification

Electrical specification (Ambient temperature: 25°C)
DC input voltage — V., 12 — 24 Vv
Current consumption Vin=24V [ — thd — mA
Operating frequency — fee 865 — 868 MHz
Maximum RF power S1L-9400 P 1db thd +1db mW
@ 50 Ohm load conducted
Input voltage
binary inputs 11/12 Vinput 65 12 30 v/DC
Input current

V., .=12V/D inpu - -
binary inputs 11/12 input /bc ot 1 mA
?erles resistors binary . R 950 1000 1050 Ohm
inputs 11/12 n
Output switching voltage . Voutput . . 60 \Y
binary outputs 01 - 04 (AC/DC) AC/DC
Output switching
current binary outputs — loutput — — 500 mA
01-04
Output power
dissipation binary — P output - — 800 mw
outputs 01 - 04
On resistance binary
outputs 01 - 04 Ron ! Ohm
Operating (ambient) . T 10 . 50 °c
temperature range
Storage temperature _ T. 20 _ 70 °c
range
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8.2  Power steps

The output power of the Reader can be set in 15 steps.

Output power conducted [mW]
@ 50 Ohm load
Power step (typical values @ 20 C)
SIL-9400
15 thd
14 thd
13 tbd
12 thd
11 thd
10 thd
9 thd
8 thd
7 thd
6 thd
5 thd
4 tbd
3 thd
2 thd
1 thd

Attention:

National regulations regarding radiated power has to be considered, when setting the out-
put power. The user is solely responsible to observe legal restrictions for the radiated
power for the combination of reader, cable and antenna.

For example: In countries in which the ETSI standard EN 302 208 is applicable, the permit-
ted radiated power depends on the characteristics of the attached UHF-antenna

Permitted max. radiated power

A idth
ntenna beam widt according to EN 302208 [W e.r.p.]*

> 180 degrees 0,5
180 — 90 degrees 1
<90 degrees 2

* values without engagement, please refer to actual versions of EN 302 208 currently valid limits

Please refer to chapter 7.3.1 for details on calculating the radiated power.
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8.3

Dimensions

An aluminium housing protection type IP 20 (in acc. with DIN EN 60529) is used. This hous-
ing is equipped with two lateral covers attached with screws. For mounting the mounting

latches can be used.

Dimensions

Width 190 mm

Height 112 mm (without connectors 104 mm)
Depths 42 mm

Weight

Without package thd

Environment

Protective Systems P20
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9 Delivery Scope & optional Accessories
9.1 Delivery Scope
SIL-9400 Long-Range system
9.2 Optional Accessories
For the SIL-9400 system a suitable wall plug 24 V =DC power supply as optional accessory is
available and contactable to the SIL-9400 over a 2.1-mm standard barrel connector.
9.2.1 Antennas
SAT-A12/12-P-868MHz 120*120 mm circular 5,5 dBi, 100° [order-no.: 400.2018]
SAT-A26/26-LR-P-UHF-cir 260*260 mm circular 9,0 dBi, 70° [order-no.: 400.2626]
9.2.2 Antenna-holders
MOUNT-A12/12-P-UHF [order-no.: 999.0129]
MOUNT-A25/25-LR-P-UHF [order-no.: 999.0467]
9.2.3 Connecting-cables

CABLE-UHF-3m-SMA-N length 3 meters [order-no.: 999.0346]
CABLE-UHF-6m-SMA-N length 6 meters [order-no.: 999.0132]
CABLE-UHF-12m-SMA-N length 12 meters [order-no.: 999.0153]
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10 Related Documents

QuickStart Guide

© Short introduction for using the with UniDemo

Quick guide to STXETX-protocol

o Short introduction of basic structure of STX-ETX protocol
STX/ETX Protocol description

o Detailed Description of command structure and available commands for con-
trolling the with a Host system

C# Demo with source code

o Example code for integrating the in your own application software
User Application Development Guide

o Detailed description of development process of user applications

All documents are available for download on www.stt-rfid.com.
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11 Contact sttiD

scemtec Transponder Technology GmbH
Wehrstr. 1
D-51645 Gummersbach

Phone: +49 (0) 22 61 /80407 -0
Fax: +49 (0) 22 61 / 80407 - 55
e-Mail: info@stt-rfid.com
website: www.stt-rfid.com

If you have any questions about our products, please do not hesitate to call us. Our special -
ists are always available for you and will provide professional support to find a solution to
your specific problem.
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12  History

Rev. |Changed by Date Description
0.0 |J.Kalbitzer 28.02.2020 |— Initial Version
0.1 |C.Pauls 04.03.2020 |— Added Stand alone mode description
— Removed inapplicable values from specification
— Fixed mechanical specifications
— Added Preliminary watermark
0.2 |J.Kalbitzer 7.2.2022 |— Added description “User Defined Applications”
0.3 |J.Kalbitzer 15.2.2022 |— Some fixes on and explanations on interfaces and
software.
0.4 |J.Kalbitzer 2.6.2022 |— Preliminary removed
— minor changes
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