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ISCAN™
User’s Manual

Background.

The iSCAN™ is 2.4GHz bi-directional radio transceiver equipped with a CCD barcode scan engine and
status LCD screen. A User may configure the device to execute a number of commands based on the
type and content of Code-128 or Code-39 encoded barcodes. The iISCAN™ may interact with iControl
iTAG™ or iCHIME™ products through the Marine Asset Tag Tracking System (MATTS) communication
protocol to build a sensor network, the purpose of which is to support tracking shipping containers in a
worldwide supply chain. An iSCAN™ utilizes a low power, wireless, radio operating in the 2.4 GHz band
as its primary mode of communication. The wireless radio operates in compliance with IEEE Standard
802.15.4-2006. The iSCAN™ utilizes the same radio, processor, and User interface software as iControl’s
iTAG™ and iCHIME™ products. The iSCAN™ also supports the same command list as iControl’s iTAG™.

The iISCAN™ features two pushbuttons that cycle through and select menu options on the LCD screen, as
well as a push-and-hold trigger to initiate a barcode scan. There are no other connections except the
battery charging contacts. All iSCAN™s should use an iControl provided charger.
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Figure 1iSCAN™ and Related Device
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ISCAN™ Radio Operation.

This section intentionally blank for long-term confidentiality purposes.

Other Features.

In addition to the wireless radio, the iSCAN™ provides other features for system integration and use.

1.

Various LED indicators reveal status information to a User, such as power on, low battery, active
radio communications, and good or bad barcode scan.

An LCD screen reveals in-depth information to a User, such as scanned device barcode ID for
verification, warehouse location, battery level, barcode scan status.

A push button trigger on the bottom of the iISCAN™ activates the barcode scan beam. This beam
is active as long as the trigger is held but will deactivate on successful barcode scan.

There is an onboard temperature sensor integrated with iSCAN™. The default iSCAN™ status
data packet includes the device temperature, radio signal strength, and battery status.

The iISCAN™ has non-volatile on board data storage which may collect data for later upload.
iISCAN™ provides date time stamps for all data. The onboard clock for the iISCAN™ is set to UTC
by readers in the network.
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Functional Block Diagram.

The iSCAN™ module integrates a low power microprocessor and a 2.4Ghz radio. The iISCAN™ includes a
software user interface for radio control and data transmission.

Please note that the iISCAN™ uses the same command list as the iTAG™ command list. For iISCAN™
command and control, please refer to the ITAG™ Command List for a complete description of commands
that control the iSCAN™ wireless barcode scanner.

The iSCAN™ is equipped with an integrated trace antenna rated at 3.5 dBi. All mobile applications will
utilize either the integral antenna provided with the iSCAN™ or an internal omni-directional antenna
rated on 4.4 dBi.

NOTE: Users may not modify the antenna or its connection in anyway or risk violating radio law.

Block Diagram intentionally blank for confidentiality.

iControl Incorporated
1SCAN Block Diagram

. Rev 1.8
Sean W, Michel VTS Page 1

Figure 2 iSCAN™ Block Diagram
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Absolute Maximum Ratings.

Under no circumstances must the absolute maximum ratings giving in this table be violated. Stress
exceeding one or more of the limiting values may cause permanent damage to the device.

Parameter

Min Max Units |Condition

Charger Supply Voltage

Users must utilize an iControl provided
4.5 6.3 V  |charging cradle for the iISCAN™. Polarity
protected. Onboard LI controller.

\Voltage on any digital pin -0.3 3.6 \% N/A
Input RF level 10 dBm
Storage temperature range -50 150 C
Operating ambient temperature -20 50 C

Figure 3 Maximum Ratings

Tl
Alay

Caution! ESD  sensitive  device.
Precaution should be used when handling
the device in order to prevent permanent
damage.
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General Characteristics.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
. Digital regulator on, 16-MHz RCOSC and 32-MHz crystal
Power mode 1 — active oscillator off. Start-up of 16-MHz RCOSC 4 Hs
. acti Digital regulator off, 16-MHz RCOSC and 32-MHz crystal
Power mode 2 or 3 — active oscillator off. Start-up of regulator and 16-MHz RCOSC 0.1 ms
Initially running on 16-MHz RCQOSC, with 32-MHz XOSC
) 0.5 ms
Active — TX or RX OFF
With 32-MHz XOSC initially on 192 ps
RX/TX and TX/RX turnaround 192 Hs
RADIO PART
Programmable in 1-MHz steps, 5 MHz between channels
RF frequency range (1) for compliance with [1] 2394 2507 MHz
Radio baud rate As defined by [1] 250 kbps
Radio chip rate As defined by [1] 2 MChip/s
Flash erase cycles 20| k cycles
Flash page size 2 KB
(1) Programmable in 5MHz steps starting at 2405MHz per IEEE 802.15.4
ISCAN™ Radio Specification (Transmit).
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Delivered to a single-ended 5C-0 load through a balun using
Neminal output power maximum-recommended output-power setting 7.3 20 2189 dBm
[1] requires minimum =3 dBm
Programmable output power 32 dB
range
Spurlous emisslons May recommended cutput power setting'")
Measured conducted 25 MHz=1000 MHz (outside restricted bands) -£0
accordi_ng to stated 25 MHz-2400 IMHz (within FCC restricled bands) -£0
regulations. Only largast 25 MHz—1000 IMHz (within ETSI restricted bands) -60
e Sk statsd 1800~1900 MHz (ETS! restricted band) -57
within €acn gand. 5450-5300 MHz (ETS! restricted band) —55 dBm
At2 = f and 3 = f, (FCC restrictad band) ) 42
A2 % f and 3 = f_ (ETSI EN 300-440 and EN 300-328)1%) -31
1 GHz-12.75 GHz (outside restricted bands) -E3
At 2483.5 MHz and above (FCC restrictad band)
f.= 2480 MHz"* 42
" . Differential impedance as seen from the RF port (RF_P and RF_N) A o
Optimum load impedance towards the anfenna 89 + j29 0
Parameter Condition Typical Unit
Emisgion with Conducted 2-RF (FCC rastricted band) -51.8 dBm
TXKPCWER = 0xE5 Conducted 3+RF (FCC restricled band) -495
TXPCWER = 0xF5, f = [EEE 802.15.4 17
channels
IEEE 802.15.4 ) 359 TXPCWER = OxES5, f = IEEE €02.15.4 12.5
Max Error Vector 2.15.4 requires n‘wax. % | channels 5 .
o Measured as defined by IEEE ]
Magnltude (EVIM) ! TXPCWER = 0xD5, f = IEEE 802.15.4 -
8C2.15.4 78
channels '
TXPCWER = 0xC5 f = [EEE 802.15.4 a4
channels i
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ISCAN™ Radio Specification (Receive).

Parameter Condition Typical Unit
Recelvs S ensiivty 1% PER, |IEEE £02.15.4 requires -65 d3m 99
Re“"fé‘:ﬂ"s“"”w 1 % PER, IEEE 802.15.4 raquires -85 dBm —95.5 oBm
Saturation HGM IEEE 802.15.4 requires -20 dBm —2
Saturation LGM IEEE 802.15.4 requires -20 dBm -1
PARAMETER TEST CONDITIONS MIN TYFP MAX UNIT
" Wanted signal =82 dBm, adjacent madulated channel at
Alllacenchannel rejsction, S-MAz § MHz, PER = 1 %, as spacified by [1]. 4 de
pacing [1] recuires 0 dB
. - Wanted signal —82 dBm, adjacant modulated channel
Adjacen: channel rejection. -S-MHz | at_5 MHz. PER = 1 %. as specified by [1]. 4z 4B
channel spacing [1] recuirss 0 dB
Alternate-channel rejection, 10-MHz :\éamﬁg SFI,QE“S' :§%d221;agé?€:; Ib:,]':[]?]u ated channel at 57 dB
channel spacing - PER = 1. s 3p
[1] recuirss 30 dB
i S Wanted signal —82 dBm, adjacznt modulated channel
Alternate-c 1anne| rejection, =10-MHz at—10 MHz, PER = 1 %, as specified by [1] 57 dB
channel spacing ar aE
[1] regulrss 30 d3
Channel rejection Wanted signal at —82 dBm. Undesired signal is an ISEE
2 20 MHz 802.15.4 modulated channel, stepped through all channels 57 dB
< =20 MHz from 2405 to 2480 MHz. Signal level for PER = 1%. 57
Wanted signal at =82 dBm. Undesired signal is 302.15.4
Cc-channel rejaction modulated at the same frequency as the desired signal. Signal =3 dB
level for FER = 1%.
Blocking/desansltization
5 MHz from band edge Wanted signal 3 dE above the sensitivity level, CW Jammar, -33
10 MHz from band edge PER = 1%. Measured accorcding to EN 300 440 class 2. =33
20 MHz from band edge -32
50 MHz from band adge -31 dBm
—5 MHz from band edge -3
—10 MHz frem band sdgs g
—20 MHz frem kand sdgs -34
—50 MHz frem kand sdgs —34
Spurlous emisslon. Only largest spurlous
emission stated within each band. Conducted measuremsnt with a 50-Q single-sndad load.
30 MHz=1000 MHz Suitakle for systems targating compliance with EN 300 328, < dBm
1 GHz=12.75 GHz EN 300 440, FCC CFRAT Part 15 and ARIB STD-T-65. —80
57
Frequency error tolerance ') [1] recuirss minimum 80 ppm +150 ppm
Symbol rate error tolarance® [1] reguires minimum 80 ppm £1000 ppm

(1) Difference between center freguency of the received RF signal and local oscillator frequency.
(2} Difference between incoming symbal rate and the internally generated symbocl rate
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Module Unique Address Identification.

Each iSCAN™ is assigned a unique 8 byte MAC address by iControl Incorporated. The MAC address is
used for radio network address identification. The MAC address can not be modified by the User and is
located in protected flash memory. Figure 5 depicts the communication protocol between iControl
iISCAN™ and the iIGATE™ reader. The communication protocol utilizes a unique 8 byte MAC address
defined by the IEEE 802.15.4 standard.

In Figure 5,
The iSCAN™ address is (0x0035A92300000002).

The iGATE™ address is (0x0035A9230A010203)

" Chipcon Packe

OSWdE|r n|E| e
Time (us) Frame control field Sequence || Dest. Dest. »
= o L h Lal ||[FCS =
+14059534 [ """ | Type Sec Pnd Ack req Intra 2AN| number | PAN | Address
=1623495352 10 CHD 0 a o a 000 0x0ACL || OxFFFF 76 || 0K
Time us) |} o Frame control field Sequence |[Source || Source || Superframe specification [ GTsfields || Beacon payload | —
+EE5E00 Type Sec Pnd ick reg Intra PAN| number PAN | Address ||E0 30 F.CAP BLE Coord Assoc | Len Permit | 00 0l 08 06 00
=1624361042 22 ECI 0 a a a oxlz 0x0203 || Ox0ADL ‘15 15 00 o 1 2h ‘ a o rGD 09 00 FO 1llz || 0K
Time (us) Length Frame control field Sequence || Dest. Dest. Source Source Lot |[Fes
+50141 = Type Sec Pnd Ack reg Intra PAN|| number PAH ||Address | PAH |~ Address
=1624411183 21 CHD 0 a 2 & a 0x01 0x0203 || 0x0A01 | Ox0002 | Ox0035492300000002 76 ||_OK
Time (us) Length Frame control field Sequence || Dest. Dest. Source Source Lot |l Fes
+51111 Type Sec Pnd Ack reg Intra PAN|| number PAN Address PAN Address
=1624462254 29 CHMD 0 a 1 a 0x13 0x0203 || 0x0035A92300000002 || 0x0203 || 0x003 5452304010203 11z || 0K
Time (us)_|[| ath Frame control field Sequence || Dest. Dest. || Source Source [ MAC payload Lan |l
+965869 Type Sec Pnd Ack req Intra PAN || number PAN Address PAH Address 70 OC 01 0& 06 00 00 0% 00 0Z 01 43 03 34 09 49 09 72 09 CB 09
=1625428163 60 DATA 0 a 0 a 0x02 0x0203 || Ox0DA0L || 0x0203 | 0x0035A92300000002 |68 09 AF 09 6E 09 25 03 00 05 20 06 FF 07 06 6E 00 00 00 00 &
Time ws) || oo, Frame control field Sequence |[ Dest. || Dest. |[Source Source I MAC payload Il'ea |l
+4062308 " | Type Sec Pnd Ack req Intra PAN|| number || PAH ||Address|| PAN | Address (70 OC 01 08 05 00 00 09 04 03 05 92 01 OF 04 86 05 52 06 7C 07
=16259490469 60 DATA O a o a 0x03 Ox0203 || 0x0A01 || 0x0203 || 0x0035492300000002 ||3D 08 B6 08 F1 08 25 03 04 05 1D 06 FF 07 06 64 00 00 00 00 76 :
] 3

Figure 5
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FCC Compliance:

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant
to Part 15 of the FCC rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may cause harmful interference
to radio communications. However, there is no guarantee that interference will not occur in a particular
installation.

Troubleshooting:

If this equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the interference
by one or more of the following measures:

1. Reorient or relocate the receiving antenna.

2. Increase the separation between the equipment and receiver.

3. Connect the equipment to an outlet on a circuit different from that to which the receiver is connected.
4. Consult the dealer or an experienced radio/TV technician.

Conditions:

Operation is subject to the following two conditions:

1. This device may not cause harmful interference

2. This device must accept any interference received, including interference that may cause undesired
operation.

Markings:
To satisfy FCC exterior labeling requirements the following text must be placed on the exterior of the
product. FCC ID: FCC ID: W2E-ISCAN10

Return Postage Guaranteed at:

o iControl Incorporated
1585 De La Cruz Boulevard, Suite 203
Santa Clara, CA 95050

_ www.iControl-Inc.com

iISCAN™
iSCANT.0

I Warning: This device complies
with Part 15 of the FCC Rules.
Operation is subject to the
following two conditions: 1) This
device may not cause harmful
interference and 2) This device
must accept any interference
received.

FCCID:W2E-ISCAN10 MADE IN USA
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Figure 2 iSCAN™ FCC Label Location

FCC Warnings:

Modifications: Modifications not expressly approved by the manufacturer could void the user's
authority to operate the equipment under FCC Rules.

Radio Frequency Exposure:

Notes:

1) For mobile or fixed location transmitters the minimum separation distance is 20cm, even if calculators
indicate the MPE distance is less.

2) This equipment has been evaluated in accordance with the FCC bulletin 56 “Hazards of radio
frequency and electromagnetic fields” and bulletin 65 “ Human exposure to radio frequency and
electromagnetic fields.
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NCC Z

Tl
jui

- BRAOBHRE, FREER
(For Reducing RF Influence, Use Properly)

- B ERAE, FXEEM

(For protect individual privacy, Use Properly)

- AHBMAREEIBABRLRERRE, KEREXA BFFEEREL-—REEE.
(This device must be installed by expert and will not be sold directly to the general public through retail
store)

- B REBERBEFEEREERE

[ oy gt 2

REARE SR ZERGHEER, FEFA, A8, BRSERENTSEERERR, MXhRIE
BRI R IIRE.

F+miE
BENRGHEBREATGEEZERNZTEATRSERRE  BRRATEEREKR, BIAER IHREE
BRTERTSEERER,

RIEGEREE, BREEERAERZERERE.
BENRF\EBRADZEGEEERTR. HEXBRATKENTERSFH 2 TE.

WARNING

Administrative Regulations on Low Power Radio Waves Radiated Devices warning:
Article 12

Without permission granted by the NCC, any company, enterprise, or user is not
allowed to change frequency, enhance transmitting power or alter original
characteristic as well as performance to an approved low power radio-frequency

devices.
Article 14

The low power radio-frequency devices shall not influence aircraft security and

interfere legal communications; If found, the user shall cease operating immediately
until no interference is achieved.

The said legal communications means radio communications is operated in
compliance with the Telecommunications Act.

The low power radio-frequency devices must be susceptible with the

interference from legal communications or ISM radio wave radiated devices.
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