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Reject Frame

When a Homet receives a frame from its local Host that cannot be processed {i.c. Bad CRC, oic) it responds
with this frame back to the lecal Hoss,

Start of Text (STX) | Special Character designating the | 1 byte = Ox02

beginning of a fmme.

Command String ‘g (lower case) 2 byies

Sequence Number 16 bit counter as contaned in the | 2 byics
original frame in error,

Source Address Containg the address of the local | 4 bytes
Homet originating this frame.,

Dhestination Address Contains fx0000000 indicating | 4 byies
the local Host as the destination

[ata Lengih DD 2 bvics

Ermor Code Contains the reason for this 0 10 6 byles
failure. See the Emor Codes
seclion.

CRC This is the 16-bit CRC-CCITT 2 byies
value over the enfire frame as
described above

End af Text (ETX) Special Character designating the | 1 byte = Ox03
end of a frame.

Figure 9 Reject Messape Format
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Configure Device Request

This frame is seni from a Host (o a Homet (eather its Iocal mdio using address DxDOW000 or a remote radio) to
modify the mdio”s Identification Ficld Table {Sec scction on ldentification Field Tahkle),

Start of Text (STX) Special Character designating the | 1 byte = 0xi)2
beginning of & frame,

Command String o 2 byies

Sequence Number 16 bit counter which martches the | 2 byles
number from the request frame.

Source Address This fiekd is set to Dx000000M) 4 bytes
and is filled in with the radio’s
address before sending over the
air if the destination is sef io 2

| remole unil.
Destination Address This field is se1 1o 0x00000000 10 | 4 byles

address the local mdio or sci o
the address of a remote unit.
Drata Length Li-bit imteger identifving the 2 byvies
mimber of bytes of data inall af
the Idennhicaton Fields that
follow.

Identification Field(s) Contains M Identification Fields | O to %6 bytes
10 be g2t or deleted. Each entry is
a combination of thres values:
1-byte Field 10,

1-oyte Length

n-byie Value (if Length <= 0),

If the: Length==0, this Field ID
should be deleted from the table.
CRC This is the 16=hit CRC-CCITT 1 bytes
value over the entire frame as
described above,

End of Text (ETX) Special Characier designating the | 1 byte = Ox03
end of a frame.

Figure 10 Configure Device Request Message Format
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Conflgure Device Reply
This message is senl back o the erginator of the “CD° request 1o indicate the disposition of the request.

Star of Text (8TX) Special Characier designating the | 1 boyie = Ox02
beginning of a fame.
Comrmand String ‘od” (lower case) 2 bytes
Sequence Mumber 16 bit counter which matches the | 2 bytes
vitlug in the original “CD"
request.
Source Address Contains the address of the 4 byles
Hornet that received the request
and generated this reply
Destination Address This Held 5 sel o (00000000 to | 4 bytes
address the local host or is set 1o
the address of a remode host that
generated the original 'CD¥"
regjusss. .
Data Lengih o002, 2 bytes
Errar Code Error Code for the disposition of | 1 byte
the original ‘CD’ request frame,
Sccondary Ermor Code Currently unused, 1 byvte
End of Text (ETX) Special Character designating the | 1 byte = 0x03
end of a frame.

Figure 11 Coafligure Deviee Reply Messape Format
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“

Discover Device Request

This frame is sent out from a Host to find radics with Idemtification Field entrics that maich certain criteria (Seo
the section on the Identification Field Table), For example, a request may be sent requesting all printers within
Ilmnlmgmn#e to respond with a Discover Device (*dd’) Reply, If a device reccives this request but the
ldentification Fields do net match then the device will noi reply 1o the message. Mormally this request would be
broadcast {destinstion address = (hKFFFFFFFF), bul il can be sent o a specific undt including to the locally
aftached Hormet (destination address = Ox0000000),

Starl of Text (5TX) Special Character designating the | 1 byvte = 0x02
beginning of a frame.
Command String ‘on° 2 bytes
Sequence MNumber 16 bdt counter which can be used | 2 bytes
to guarantee that multiple frames
arc in the cormect sequence.
Source Address This field is set to 0xDDOOGH00 4 bytes
and is filled in with the mdic's
address before sending over the
air if the destination is set (o a
remobs i,
Destination Address This ficld ig zet 1o Ox0MH0000 10 | 4 byics
address the local mdio or set o
the address of a remode unil, or
set o DxFFFFFFFF to broadcast
to all Homets within listcning
range.
Irata Length 16-bit integer identifying the 2 byies
number of bytes of data in all of
the Identification Ficlds that
fallaw.
Identification Ficldis) Contains N Identification Fields | 0 to 96 byies
to be matched, Each entry is a
combination of three values:
1-byie Field ID,
I-byte Lengih
| -byte Value {if Length <= ).
Ay or all bytes in the Value field
may be replaced with the *
characier which i treated like a
wild card (don’t care} value when
matching
CRC This is the 16-bit CRC-CCITT 2 bytes
valuz over the entire frame as
described above.
End of Text (ETX) Special Character designating the | 1 byte = Ox03
f | end of 2 frarme,

Figure 12 Discover Device Request Messupe Format
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Discover Device Reply

This frame is sent back to the Host that orginated the Discover Device Request to indicate that a match has
occwrred. Mote that any wildcard valwes in the data are replaced with (e actisl data in this reply.

Start of Text (STX) | Special Character designating the beginning of a frame. 1 bwvte = (2
Command String ‘dd" (lower case) 2 bytes
Sequence Number | 16 bit eounter which matches the number from the request frame. 2 bvtes
Source Address Contains the address of the Homet that reczived the request and 4 byics
generated this reply.
Dreslination This feld is set o Gx0OM000 to address the local host or 15 S0 10 4 ytes
Address he address of & remote host that generated the original *CD'
requiest..
Diata Length I6-bit integer identilying the number of bytes of data in all of the 2 byies
Identification Fialds that follow,
Error Code Error Code for the disposition of the original ‘DD frame. | byte
Secondary Ermor Currently unused. I byte
Code
Identification Conlains all of the Identification Ficlds specified in the request with | 0 to % bytes
Ficldis) amy wildcard values everwritien with the actual data. Only devices
that matched perfecily respond. Each entry is 2 combination of three
vilues:
1=byte Field 1D,
1-byte Length
n-byte Value (if Length <> 0)
CRC This is the 16-bit CRC=-CCITT valoe over the entire frame ns 2 bivies
described above,
End of Text (ETX) | Special Character designating the end of a frame. | byte = Ox03

Figure 13 Discover Device Reply Message Format
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Query Davice Request

This firame 15 sent fo request the contents of one or more dentification Fields of a particular device. This is
typically weed to obtain the exmct identification of a device such as its serial numiber.

Stantof Text | Special Character designating the beginning of a frame. 1 byte = Oxi2
(STX)
Commind Qn’ 2 bytes
String
Sequence 16 bit counter which can be used to guarnics that multiple frames are | 2 bytcs
Mumber in the comect sequence.
Source This field is set to Do0000DEN and is flled in with the mdin’s o byies
Address address before sending over the air if the destination is set to a rTemole

THE,

Destinatiomn This ficld is 52t to 0000000k} 1o address the local radio or set o the | 4 bytes
Agdress address of 3 remde il

Crata Lemgih La-hit inbeger klemtifving the namber af bytes of data in all of the 2 bvies
[dentification Fields that follow,
Identification | Contains a list of ID= of ldemificaion Fields to be retumned in the N ¥ 1 byte, where
Field 1D List Reply frame. Each entry containg only the single byte 10 of the M is the number
Identification Fickd to be returmed. of ldentification
Fields 1o e
retumed
CRC This is the De-kit CRC-CCTTT valwe over the entire frame as 2 bivies
described above,
End af Texi Special Characier designating the end af a frams, 1 byie = 0x03
(ETX)

Figure 14 Query Device Request Message Format
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Query Device Raply

This frame is sent by the radio that received the Query Device Request frame o send back the contents of the
requested Identification Fields.

Start of Text (STX) Special Character designating the beginning of a frame.

Command String ‘gd” (lower case) 2 byies

Sequence Number 16 bit counter which matches the number from the 2 byies
5t Frame. .

Source Address This ficld is set to 0x00000000 and is filled in with the | 4 byles

radio’s address before sending over the air if the
destination is set to 8 remole widl,

Destination Address | This field is set to Gx00000000 1o address the local 4 bytes
radio or s&1 1o the address of a remote unil.

Data Length 16-hit imteger identifying the number of bytes of data in | 2 bytes
all of the Identification Fields ihat follow.

Error Code Error Code for the disposition of the original "0 1 Tyl
frame.

Secondary Error Code | Currently unused. 1 byte

Identification Fiekd(s) | Contains all of the ldentification Fiebds specified in the | O to 96 bytes
request. Each entry is a combination of three values:
1-byte Field 1D,

1=byiz Length

n-byte Value (if Length < 0)

CRC This is the 16-bit CRC-CCITT value over the entire 2 bryies
[rame as described above.
End of Text (ETX) Special Character designating the end of a frame. 1 byt = 0x03

Figure 15 Query Device Reply Message Formal
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Aetron Utility Command Raguast

This frame is send 1o request the contents of one or more Identification Ficlds of a particular device. This is
pypically used (o obtain the exact identification of a device such as its serial mimber,

Stant of Text (STX) Special Character designating the beginning of a I byte = 0x02
fram,

Command String KE' 2 bivtes

Sequence Number 16 bit counter which can be used to guarantee that 1 bivies
multiple frames ane in the corredt sequence.

Source Address This: field is set to OxMMMMN0 and is filled in with | 4 bytes

the radio’'s address before sending over the air if ihe
destination is 821 10 @ remode unil.

Destination Address This field is set to DxWENN to address the local 4 byies
radio or set to the address of a remoie unj_l,

Data Length 16-bit integer idemtifying the number of bytes of data | 2 bytes
in all of the data that Follow,

Subcommand Byie Contains a single ASCI digit to indicate the kind of | 1 byte
utility command that follows,

Subcommand Specific Data | Depends on what subcommand is being executed. 0-127 byvtes

| See table below.

CRC This is the 16-bit CRC-CCITT valuce over the entire | 2 bytes
frame as described above,

End of Text (ETX) Special Character designating the end of a frame. 1 byte = Ox03

Figure 16 Xetron Utility Request Messape Format
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The specific commands and what they mean are described in the followang table:

1}."‘

0] ="M’

Commands the rmdio to readmite various ranges of its

hlemory [1] = address LSE memory space, The reply retumed is the same format as
Command | [2] = address MSE the request. This command is best executed using the
[3] = size EEFROM EXE utility which supplies a user friendly
[4] = reabfwrite Nag. O=read, 1=wrnite, | view window.
2=write then freeze (have targel go Imernal RAM, 10 space, and code spacs cian be nead.
into a forever loap). All but the code space can be written.
[5]=memory bank select: When reading back Mash code space the data is
O=RAM/ regisiers scrambled and requires a code value and algorithm from
1=EEFROM Ketron o descramble it
2=Flash (code space).
[6-69] = up to 64 bytes of Memaory
data written andor read.

P [0]="F Commands the radio to enter a promiscuous mode from

Promiscuou | [1]= 4 bit channel mask in bits 0-3 which there is no reply nor exit until a power cycle

s Mode identifying which chammels to listen occurs. The radio will listen on e specified channels for

an. activity and send cverything that it hears back 10 the host
in raw mode ai 115 2kbps. This is designed to be used as
a debugging tool and requires a Sniffer Utility to display
the data. See scparate documentalion on this utility.

‘B’ Reset [0] =R’ Commands the rdio 1o reset itself and relead from the
beginning. This commaid ks aften wsed after loading
new EEFROM parameters that are only acted upon at
power up. Mo reply frame is sent back.

" jo]=¢

Calibration | [1] = LEB of number of nerations Fuactory Comperand

[2] = MSB of number of iterations Commands the radio to enter a calibration mode where
[3]= 5'3‘4“.-'-“5 value 1o use sireams of data packets are sent over the air. The data in
[4] = enling value ¢ use _ the first packet is filled with the starting value and the
15] = enumeration valuwe for which DAL is set 1o this value as well. The nest packet is filled
DAC write: with the next value and so on until the ending value is
0=eNO_DAC, reached. Then the process is repeated until the specific
I=eDAC_A, number of ilerstions is reached. The pacing delay tells
l-eﬂ-ﬂt_li!. how mach time to allow bebween each packet. The reply
[6] = LSB of pacing delay frame is formaned like the request but appends the RSS]
[7]= M3B of pacing delay value that is read at the end of the test, This command is
Reply frame only: normally used at the factory and 15 enacied by the
[8] = RS5I value. EEPROM wtility while the remote unit is driven by the
Snilller utility,

B [0]="T" Commands the radio to enter Transparent Mode

Transparent opervtion immedistely, Mo reply frame is sent.

Maode

Figure 17 Xetron Utility Request Subcommand Formai
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Xetron Utility Reply

This frame is sent by the radio that received the Xetron Utility Request frame.  Except where noted, the reply
has the same format as the request. Some Xetron Utility subcommands such as “Reset”™ and “Promiscuous
Maode" generile no reply frame.

Start of Text (STX) | Special Character designating the beginning of a frame. 1 byte = Ox02
Command Sinng ‘xo” (lower case) 2 bytes
Sequence Number | 16 bit counter which can be used 1o guaranies that multiple 2 byics
frames are in the comect sequence.
Source Address This field is sef to Dx00DMMNO0 and is filled in with the radio’s | 4 bytes
audiress before sending over the air if the destination is 52 10 a
rememe it
Lrestinatsom This ficld is set to Gx00DDXK0 0 address the local radio or set | 4 botes
Address to the address of a remode wmi.
Drata Length 16-hit integer identifying the mber of byvtes of data in all af 2 btes
the data that follow.
Subcommand Byte | Contains a single ASCII digit to indicate the kind af utality 1 byte
command that follows.
Subcommand Depends on whal commeand is being execuled. See the 0-127 bytes
Specific Data description of each reply in the table shown under the request
frame.
CRC Thus 15 the 16-bit CRC=CCITT valoe over the cnlire frame as 2 bytes
| describesd abowve.
End of Text (ETX) | Special Character designating the end of a frame. 1 byvie = Oxl3

Figure 18 Xetron Utility Reply Message Formal

ldentification Flald Tabla

Each Homel device maintains a non=volatile table of Identification values that can be used to categarize the
device 1o samplify network communication among a collection of radios. This fable can be tailored to it a
variety of applications. There are 256 bytes of EEPROM reserved for this table and each entry in the mble can
be as long as desired within the limits of the protocol. (Since a frame can anly hold 3 macamum of 96 bytes of
data, the eniry must confine itself so that a Discover Device or Query frame cin contiin it).

An eniry consists of a single byte ID value, a length byte, and a Value giring. Preferably the ID and Value
ficlds should be ASCII so that they can be displayed by the EEPROM EXE utility. There is no limit to the
mismber of eniries in te table as bong as the limits of the total table size are considersd. A table can be stored in
a Hormeet it the faclory and it can also be loaded or modified in the fild via Confipure Device commands,
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An cxample of a table stored in a device™s EEPROM might be as follows:

1 B byies | Serial Mumber of Device (ie " 123436780" )

g5 10 byles Categary of Device (Le. Printer ")
- by 10 byies Mipdel Mumiber (i.e. "HP 57007 )
3 20 byies Crwmer [D (e, "BITMO00G55-1655" )

A primary device may send out a broadcast Discover Device request 16 find all Printers in a lisicning range and
get back several Discover Device Replies. Tt may then Query each device that responded until it finds the one
with the proper Owner ID, 1t may then write the address of this printer in its own table or simply remember the
address in its own volatile memory and issue Send Data requests to the printer when it has data to print.
Aliermatively, a primary device may send out a broadeast Discover Device request with an Ovwner [D field and a
Walue of ‘83 70400655-777F" where the question marks indicate a wildcard Then any devices that match the

firsl part of the Owner [D field in listening range will responsd




Error Codes

SUCCESS

FCC ID: MH9-HNT2400

Mo emor cocumred.

DESTINATION_NOT_
FOLND

Tried 1o contact the remmote devics but it did not answer the Ring.

SUCCESS_NO_WAIT

ﬁnmn comammicasen wad successhal but the remate device is
programmed 1o respond before actually Mushing the data to its host.

INVALID VALUES 3 A request was sent which contained one or more fields with illegal values.

INTERMAL ERROR 4 Hornet firmware error while imerfacing 1o the hardware.

CRC_ERROR_HOST 5 Frame received from the Host ower the serial port had a bad CRC,

INVALID COMMAN f The Hornel reczived a framee wath an invalid Command Field.

)

REMOTE DESTIMAT 7 This frame Lype cannel be seal over the air,

10X ILLEGAL N

ENE_TIMEQUT 4 The Bemede Hornet timed oul waiting For its Host to assert BTS and
accepl the data, Sez the RNR Timeoul setting in the EEPRORM settings,

CAPACITY EMCEED Q A request was made which exceeded the capaciiy of te Horney {for

ED example the [D won't fit in the table),

LINKE_TIMEOQUT 10 The Hornet was communicating with a remode radio but did nod get a
proper response within the time allotted in the EEPROM seifings.

ALL_CHANNELS BU 11 The Hornet could not send daia over the air becauss il could nof find a

8Y channel that was idle

MAK_RECEIVED 12 The Hernet excesded its number of attermpts 1o send a packet of data and
received & MAK on the final anempt. See the Max Retries setting in the
EEFROM seilings

HOST OVERRUN ] The remote Hormet received more data to send to its Host before it ad
findshed Mushing the previous data. See tse “Withhold Reply’ setting in
ihe EEPROM settings for the remote device,

NO _FRAME RECEIV L4 When the remote Hornet reassembled the packeis thai it received there

ED wis nol & complete frame i process.

RING TIMEOQUT L5 An abnormal condition occurred in the Hormet while trying to Ring a
rempde radio. This is not the normal timeoud condition (e
DESTINATION MOT _FOUND).

DESTINATION LOST {1 The Hornet was communicating with a remote radio bat lost the
connaction pan way through amd could not recover it

CRC_ERROR_RF 17 A fraime was reasseinbled from packets receved over the air but the frame
bead a bad CRC. This is an sbaormal condition and should not noraally
Dour,

ILLEGAL _COMMAN ]

D

WRONG_WVC_RECEIV % Packel received with wrong Virual Circwit IT2 for this frame

ELY

[ RING_COLLISION 20 Incoming ring detected whibe attempting 1o send a ring, (internal error that

causes @ frame reiry)

UNENOWN_ERROR 254 This is a catch-all for any unexpected emor that could not be identified in

the Homet firmware.

Figure 1% Error Codes
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Appendix A
Specifications

Product Description

Ketron's 24 GHz HORNET wiilizes pdvanced DEP processing to direct sample the incoming RF waveform at 1
Million Samples per second (MSps) and digitally convert to a data stream for reliable bi-directional data
transmission. [1's small size, low power consumption and low cost make it ideal for integration into bar code
data collection devices, wireless securily, medical ielemetry, astomotive and other wireless data hnk
applications.

Featuras
e Fully Integrated Transceiver {data i amterna) s Frror Checling amd Retransmission Proteeod
s 240Nz Internefisaal Bard *  Poinf fa Peint and Peint fo Mulii-Paat Neteorking
o Dnlicemsed Opearation o [52 Khps BF Channel Rate
o Chavirel Fraguerey Agiiicy s Pragramsmable Serial Date Rate to /9.2 Khps
s CEMA Collision Aveidance & Low Power
«  Digiral Zigmal Processing ¢ Smoll Size (15" x 10" 2037}
2.4GHz ‘
RF
LT |
8
o
’/ ...-" Baschand Dagital Signal Processor

-

X

444 {4 4 @

[1T2]3]4]s]e]7[a]9 [10]11]12]13]14]

41
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Pin Function Description
1 T Transmii Dada, 0 to 1.3 VDC Asynchronous Daia Impui i Hornet
2 RX Receive Data Onitpaat from
Harmel
L CTs Chear to Send, Tramsmit flow contral 1o sop host data Oew Crutpat fram
Homet
4 RTS Hequest o Send, BX fow controd for kost device 1o holdd aff mdia | Inpat 10 Homes
dain
5 Resepved
i DTR Daia Terminal Resdy, Conral signal used to power down ithe Inpul 1o Home
raclics
L Sezerned
B Rl Rng ldecate, Indicabes whem ihe radio 15 ready 1o send datay 1o the | Outpul From
host Homet
P Reserved
10 Fesereed
11 +1.3 VIDIC Primary power o radio, +3.3 VDIC + 5% Input 1o Horne
12 Signal Ground | Signal ground retum
13 Reserved
14 Power Ground | Power pround refum
Absolute Maximum Ratings
Power Supply 11 Ve TBED
Inpul Signal Valuge 14 TX, BETS THD
DTR Contral Signal 5 DTR THD
Recommended Operating Conditians
Pawer Supply Vollage 11 Wi +3.135 o +3.435 YIC
Amblenl Temperaiune Ta =360 1 +70 L
Humidity {non-condensing) 0 oo 9% b

Typical DC Characteristics (19.2 Kbps, Vee=3.3VDC, -2 dBm Tx out)

Transmal Curres i)
Active Recerve Corrend

Sheep Carrint 1.5
Receive Search Current [search for =
incomuing BT signal 25 times per second)
Power Down Cumrent (DTR activaded) 10 uA

2
E

SHL




Transcelver Parformance

FCC ID: MH9-HNT2400

Frequency Range 2.4 10 2 48315 GHz
Spread Method Frequency Agile
Mumber of BF Channels 4
Channe] Freguency:
1 2407 GHz
] 2.430 GHz
3 2453 GHz
4 2477 Ghe
Modulation On-OfT keved
Collision Avoidance CEMA
Bit Sampling Fae 1.152 MSps
Modulation Rate 230.4 Ebps
Channel Diaia Raie 1152 Kbps
Transmil Power (Factary Sel) -2 dBm
Integrated Antenna Performance +1 dBi
Receive Sensitivity
(i 19.2 Khps data throughput -88 dBm
Error Detection Method 16 bit CRC (CCITT)
Adjacent Channel Rejection
1" Channel 25 dB
2™ Channel 35 dB
3" Channel 45 i)
Rx to Tx / Tx to Rx Swilching I It

Transceiver Range

10k |

-1dBm 15 dB f
25 dB 30 i

Host Interface

Serial Baud Rate (standard Gctory configuration — radio Programmable 1o

automatically wakes on detection of incoming serial data) 19.2

Diata _ LX) Asymchronous

Flow Control TS, RTS
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Mechanical Dimensions (all dimensions in inches)
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