NOMINAL TRANSACTION

TEMPERATURE SENSOR RF TRANSACTION

Reader Tag
Query '
>
Reply (RN16)
-
ACK
>
y v
Reply (EPC)
-
Reg RN
-
Reply (Handle)
- /
Read (MB=00 , WordPtr=0x08 , WordCount=0x01) } RSENSOR
-
Reply (0x0000)
-
Wait 3 ms in Continuous Wave
Read (MB=00 ,WordPtr=0x08 , WordCount=0x01) } RSENSOR
L
Reply (CycleCount, TemperatureCount)
&
't:'l.mﬂ 'til‘lﬂ

ALTERNATIVE TRANSACTION

Reader Tag
INV
-
Reply (RN16,EPC, Handle)
<
RSENSOR
2
Reply (0x0000)
-
Repeat (RSENSOR) N times
RSENSOR
-
Reply (CycleCount , TemperatureCount)
y
time ':m
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ALTERNATIVE TRANSACTION 2

Reader Tag
INV
|
Reply (RN16,EPC,Handla)
B
RSENSOR
o
Reply (0x0000)
=
Repeat (INV+RSENSOR) N times
INV
|
Reply (RN16,EPC,Handle)
=2t
RSENSOR
o
Reply (CycleCount, TemperatureCount)
i
time vt.!.n-

* The sensar transaction uses the gen2 command: Read.
% The parameters of the Read command in binary format:
MemBank = 00 (Reserved Bank, 0 in decimal).

Wordptr = 00001000 (8 in decimal).
WordCount = 00000001 (1 in decimal).

* The transaction:

Query, ACK, Req_RN, Read, Wait(3ms), Read.

The "Query, ACK, Req_RN" is the common inventory transaction to singulate 1 tag.

The first Read enables the tag sensor, and the Reply should be ignored (0x0000 in hex).

The Wait(3ms): The Reader has to wait 3 milliseconds while keeping CW (continuous wave), i.e. the Reader has to keep the tag powered on.

The second Read gets the temperature count from the tag.
* Alternatlve transaction:

Query, ACK, Req_RN, Read, Read, Read, Read, Read, Read, Read, Read.
* Alternative transaction 2:

Query, ACK, Req_RN, Read, Query, ACK, Req_RN, Read, Query, ACK, Req_RN, Read, ...

RETURN OF THE RF TRANSACTION

% The return of the sensor transaction is the "CycleCount” and the "TemperatureCount” from the tag in place of the "Data" read.
% The CycleCount has 4 bits.
The CycleCount is cyclic: 0001, 0010, 0011, 0000, 0001, 0010, 0011, ...
The change in CycleCount (ex: 0000 to 0001; ex: 0001 to 0010, etc) indicates that a new TemperatureCount is available.
* The TemperatureCoum has 12 bits.
While CycleCount does not change, the TemperatureCount does not change.

Ex1: CycleCount =

Ex2: CycleCount =
Ex3: CycleCount =
Ex4: CycleCount =

Ex5: CycleCount =

0x1, TemperatureCount = 0x2BC
0x2, TemperatureCount = 0x2BA
0x3, TemperatureCount = 0x2BD
0x0, TemperatureCount = 0x2AA

* Example using Ex1,Ex2 Ex3,Ex4 Ex5:

CycleCount =
CycleCount =

CycleCount =
CycleCount =
CycleCount =
= 0x0, TemperatureCount = 0x000

CycleCount

0x0, TemperatureCount = 0x000
0x0, TemperatureCount = 0x000
0x0, TemperatureCount = 0x000
0x0, TemperatureCount = 0x000
0x0, TemperatureCount = 0x000

0x0, TemperatureCount = 0x000 (this is the "dummy" measurement when the sensor is enabled)



CycleCount = 0xD0,
CycleCount = 0x1,
CycleCount = 0x1,
CycleCount = 0x1,
CycleCount = 0x1,
CycleCount = 0x1,
CycleCount = 0x1,
CycleCount = 0x1,
CycleCount = 0x1,
CycleCount = 0x2,
CycleCount = 0x2,
CycleCount = 0x2,
CycleCount = 0x2,
CycleCount = 0x2,
CycleCount = 0x2,
CycleCount = 0x2,
CycleCount = 0x2,
CycleCount = 0x3,
CycleCount = 0x3,
CycleCount = 0x3,
CycleCount = 0x3,
CycleCount = 0x3,
CycleCount = 0x3,
CycleCount = 0x3,
CycleCount = 0x3,
CycleCount = 0xD0,
CycleCount = 0x0,
CycleCount = 0x0,
CycleCount = 0x0,
CycleCount = 0x0,
CycleCount = 0xD0,
CycleCount = 0xD0,
CycleCount = 0xD0,

IMPORTANT: THE CURRENT FUNCTION IS PRELIMINARY, WE ARE WORKING ON THE

CHARACTERIZATION OF THE SENSOR FOR A MORE ACCURATE FUNCTION.

TemperatureCount = 0x000
TemperatureCount = 0x2BC
TemperatureCount = 0x2BC
TemperatureCount = 0x2BC
TemperatureCount = 0x2BC
TemperatureCount = 0x2BC
TemperatureCount = 0x2BC
TemperatureCount = 0x2BC
TemperatureCount = 0x2BC
TemperatureCount = Ox2BA
TemperatureCount = 0x2BA
TemperatureCount = 0x2BA
TemperatureCount = 0x2BA
TemperatureCount = 0x2BA
TemperatureCount = Ox2BA
TemperatureCount = Ox2BA
TemperatureCount = Ox2BA
TemperatureCount = 0x2BD
TemperatureCount = 0x2BD
TemperatureCount = 0x2BD
TemperatureCount = 0x2BD
TemperatureCount = 0x2BD
TemperatureCount = 0x2BD
TemperatureCount = 0x2BD
TemperatureCount = 0x2BD
TemperatureCount = Dx2AA
TemperatureCount = Ox2AA
TemperatureCount = Ox2AA
TemperatureCount = Ox2AA
TemperatureCount = Ox2AA
TemperatureCount = Dx2AA
TemperatureCount = Dx2AA
TemperatureCount = Dx2AA



HOW TEMPERATURE SENSOR WORKS

® PRELIMINARY FUNCTION for temperature calculation:
T=(N+T UNE - 500)/5.4817 + 24.9
Where:
O T: Temperature measured in Celsius [°C]
O N: TemperatureCount
O TUNE: Correction parameter for TemperatureCount use to improve measurement
accuracy.
@ Read TUNE data(Calibration Data) from:
O MemBank parameter: [hex] 0x3 (User Bank, 3 in decimal)
O WordPtr parameter:  [hex] Ox1F (31 in decimal)
O WordCount parameter: [hex] Ox1 (1 in decimal)
O

Replied Data Structure:

15114|13(12|11(10| 9|8 |7|6|5|4]|3]|2|1]|0

(. i J
' Y
SIGN | TUNE |
0x0: POSITIVE
0x1: NEGATIVE

For example using INTERMEC readsr (Intermec use the double value for WordPointer and WordCount)

read hex(3:62,2)

HCRBLOOOL HOOOD4 //sample HCAE10001 has TUNE = +4

WordCount parameter:  [hex] 0x1 (1 in decimal)

® Read N (TemperatureCount) from:

O MemBank parameter: [hex] OxO (Reserved Bank, 0 in decimal)
O  WordPtr parameter: [hex] Ox08 (8 in decimal)

O

O

Replied Data Structure:
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CycleCount N
(TemperatureCount)

CycleCount: increment its value when a new temperature conversion ended and its value is cyclic (goes from
0 to 3 and back to 0).

N: TemperatureCount is the temperature sensed and to calculate the current temperature need to use the
proper sample equiation

For example using INTERMEC reader (Intermec use the double value for WordPointer and WordCount)

read hex(0:16,2) hex(0:16,2) hex(0:16,2) hex(0:16,2) hex(0:16,2) hex(0:16,2) hex(0:16,2) hex(0:16,2)

HCABL00D2 H3LFE H31FE H31FE HO15A HOLSA HOLSA H1158 H1158

From example:

O H31FE: CycleCount = 3, N = Ox1FE (510 in decimal)

The first data belongs to a previous measure, in this case defined with CycleCount = 3. IGNORE THIS FIRST
VALUE

O HO15A: CycleCount =0, N = 0x15A (346 in decimal)

The CycleCount change from 3 to O, that indicates a new measure available.

USE THIS VALUE

@® Use Nand TUNE to calculate the current temperature using the given function. From the example consider
the sample:

O EPC =HCAB10002

O N= 346 [0x15A]

O TUNE=-3

Calculating Temperature:
T=(N+TUNE-500)/5.4817 + 24.9
T=(346 -3 -500)/5.4817 + 24.9
T=-3.74°C



