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Tag Model Number Starts with Memory Bank Word Address
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Table 2. NUMBER OF BITS USED IN SENSOR CODE
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Table 3. ON-CHIP RSSI SELECT COMMAND PARAMETERS
Tag Model Number Starts with Memory Bank Pointer Bit Address Mask Length Mask (Table 4)
401}, 402y, USER (Bank 3;,) AOp, 8 M[7:0]
403y, USER (Bank 3p) DOy, 8h M[7:0]
Table 4. BIT MASK FOR ON-CHIP RSSI SELECT COMMAND
Mask Bit | M7 M6 M5 M4 | M3 ‘ M2 | M1 | MO
Bit Value 0 0 0: Match if Code is < Threshold 5-bit Threshold
1: Match if Code is > Threshold Most Significant Bit First
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Table 5. LOCATION OF ON-CHIP RSSI CODE VALUE
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Memory Bank
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401y
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RESERVED (Bank Op)
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Table 6. TEMPERATURE CODE SELECT COMMAND PARAMETERS

Tag Model Number Starts with

Memory Bank Pointer Bit Address Mask Length Mask
403y, USER (Bank 3p) EOp Op Empty
oY - X T MSelecta~ o REZ(E LR, kD Lo Ed, HEa—FNIV— FOf FMl2e

Table 71 RT A UM E CIRE 2 — FRFEALBND v hEEELTWET, oy MIOTT,

Table 7. LOCATION OF TEMPERATURE CODE VALUE
Tag Model Number Starts with

Memory Bank Word Address

RESERVED (Bank Op)

403y, En
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Table 8. ORGANIZATION OF TEMPERATURE CALIBRATION DATA

Starting Bit
Field Name Number (MSB) Number of Bits Description
CRC 80 16 CRC-16 Applied to the Remaining 48 Calibration Data Bits
CODE1 90, 12 Temperature Code Measured at the First Calibration Temperature
TEMP1 9Ch, 11 (First Calibration Temperature ni Decimal Degrees C) x 10 + 800
CODE2 A7y 12 Temperature Code at the Second Calibration Temperature
TEMP2 B3y 11 (Second Calibration Temperature ni Decimal Degrees C) x 10 + 800
VER BEj 2 Calibration Format Version Number (Set to Op)

Table 9. LOCATION OF TEMPERATURE CALIBRATION DATA IN USER BANK

Word
Address Label Bit Description
Bit Address (Hex) | 80 | 81 | 82 | 83 | 84 ‘ 85 | 86 | 87 | 88 | 89 |8A | 8B | 8C | 8D | 8E | 8F
8h
Filed Description CRCJ15:0]
Bit Address (Hex) | 90 | 91 | 92 | 93 | 94 ‘ 95 | 96 | 97 | 98 | 99 | 9A | 9B | oc | 9D | 9E | oF
9
h Filed Description CODE1[11:0] TEMP1[10:7]
Bit Address (Hex) | A0 | Al | A2 | A3 | Al ‘ A5 | A6 | A7 | A8 | A9 |AA | AB | AC |AD | AE | AF
A
n Filed Description TEMP1[6:0] CODEZ2[11:3]
Bit Address (Hex) | BO | B1 | B2 | B3 | B4 ‘ B5S | B6 | B7 | B8 | B9 | BA | BB | BC | BD | BE | BF
B
n Filed Description CODEZ2[2:0] TEMP2[10:0] VER[1:0]

CODE1EB LU TEMPL1 7 ¢ —/V RiL, &AIDOFXx U
TL— g VEEETHESNTZEE 2 — FEFEBED
REZF L TCWET, CODE2EB L UTEMP2Y ¢ —/L
RiZ2BZBHORIZBIT D iEEa— FEEEEZERLT
WET, THHO2MITEE Y Y OEMRIGEZH
EL., BEESNMOTXTOREa— RIZBITS
BIEEAREZHAET 2N THERA I ET,

VER” 4 —/)L RiI2y hDNRX—T g « a— K&
K325 H O TONZERE SN TWET, CRCT 14—
LV RICIIRIET —ZNIZH 548 > & 54 &
L CEFE &N 7/-16E v FCRCHA & VY . EPC ™

Temperature in °C = — -
10

1 (TEMPZ — TEMP1
CODE2 — CODE1

Generation—2 UHF RFID Specification, Annex F.2 C/E#
X HCRC-16 &[] UHARIZHEVVE T,
TEMPLE L OTEMP2”7 ¢ —/L RIZE &11E > R
Fe LB T, 108 TR LIZTEMPLE 72 1%
TEMP27 4 —)L RIZx LT, wXEEHAT L E
b OEAIREFERBEA)ICERTE £,
TEMPx — 800
10
B DIRE 2 — RCEIRIEF A0 (B K AL 1228
FTHZEFwRAEZEHLES, 22T, fEIXT_TL0
HEE T,

Calibration Temperature in°C = (eq. 1)

- (C - CODEl)) + TEMP1 — 800] (eq. 2)
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U — KRR ZFNZEFNBDIF,. 88A7,. E147,. B LW *9,

7900, CatA LN LET, A7 v a U TTHR, 0 O3V — K& 39 %5 &, CODEL = 88Ay.
CRCU— RNEBEDT —HF L —FH L TNDH I & %H TEMP1 = 3F0,. CODE2 = A3Bj,. TEMP2 = 640y,.
BT DHDIXRWE 2T, 88ATEL477900,% CRC-16 VER = 0y, (Figure )i 72 v £ 9, 105 Tix.
TNITYXAIE 25, EREINHCRCOMEFIX Zh b DOfEIZCODEL = 2186, TEMP1 = 1008,
BDOFh 2720 £9, ZHIEIKRET —ZIZHKEMINT CODE2 = 2619, TEMP2 = 1600. VER =027 Y
WHCRCY — RIZ—&KT 570, REFHRITELT S

88A7, E147, 7900,
_ A _ _ A - A _
1909109@1@149111 1110000[101000111 9111196199999496
CODE1 TEMP1 CODE?2 TEMP2 VER
88A, 3F0, A3B, 640, O,

Figure 1. Unpacking Calibration Words into Fields

WEREZAT>72 & 25, K= — N3 108 O OFEE T HEIET 4 —v FaL & HI2 ERUSRA
235 LIBMMENTZERELEL L D, ZOfEZE, T5L, KOLDITRENGONET,

Temperature in °C = 2 [(M - (2315 — 2186)) + 1008 — 800] = 38.44°C (eq. 3)
10 2619 — 2186
101 O TEMPLE 7> 5800 % Jsk 5 L T10 TR 9 1008 — 800 _ ) o (eq. 4)
HZ LR BRAORIENFENE S - B OIRE 10 ' -

ZRDDLHZELEHTEET,
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YoF)a—F
WDH 7 C=— RiL, ThingMagic RFID Y — % & ThingMagic Mercury AP1ZfEH L T« 23— K& A
»F v TRSSIa— Rafilid lkz " LET,
wying Systes;
wsing Systes,Collectlons.Generdc;
using System.binggp
using System. Tewt;
wsing ThingHagics
namespace ThingMagicSasple
. claxs Frograe
::uic weld Malnfserlng] args)

/4 Connect to the reader and adjust its settings

Aesder r = fesder.Create( "o/ SACORMS™ ) ; Ff Create Reader cbject

roCannect () ; Ff Connect to the resder cn emulated serial port COMS
r.ParamSet( "/ reader/raglon/Ld", fesder Reglon.MAY; £ sat the regulstory reglon to Morth Aserica
r.ParanSet( "/ reader /radio/ resdPower™ , 2888) 1 ff Set the resder power to 2@ dos

/4 Read the Sensor Code smne

fi DeTine & tag read aperation which resds from & Plagnus-52;

/4 Sensor Code ls An the BESEAVED bank, in sssory locstlon wex 8

Taglp sensorCodefesd = new Genl.fesdlatafGen2. Bank.RESERVED, 8xB, 1);

{4 Define & resd plam for sntenna 1 using Gend protocol which uses our Sensor Code resd operstion

Simplefeadtlan readPlan = new Sieplefesdtlen(pew Dnt[] { 1 }, TegProtocol.GEWR, null, semsorCodefesd, true, 10@);

Fo ParanSet| " freader/ read/ plan", rldﬂhn}; AF Lesd the ~ead plas we've dafined lnto tha resder
Tagheadiataf] sensorReadResults = roRead{75); #f Read for 75 ms, then stop

foremch {TaghendCats result in sensorReadfesults) #F toop through all togs fownd mnd primt the EPC,

{ #f frequency, and Semzor Code for each

string EPC = Bytefornet, Tobew{result.Epc, =", *");

string frequancy = result, Frequency Tostring();

string sensorCode = ByteFormat.ToHew({result.Data, %, "*)1

Censole writelins("EPC:  + EPC + ™ Frequency {kMz}: " + frequency + ° Sensor Code: ™+ sensorCode);

1

/4 Bead the Dn-Chip RSSI Code
ff Detine & Select command which applics to & Mapnus-52;

/¢ e wsnt 81l tags to resposd, regardless of thales Dn-Chip RSSI Code walue,

{d 40 our select mask should be & hex walue of 1P

byte[] wask = { Comvert.Tolybe{™1LF", 18) };

Fi Select USER semory bank and polnter valee BEU sddress of hex A8,

Gar2.Salecr select = mow Gend. Select(false, Gand.Bank USER, Bmad, B, mask);

#¢ The On-Chip RSSI Code is stored in the RESERVED bank, word location hew O

Taglp onChipASSIRead = nmew GeondSeadOataftenl.Bank.AESERVED, &, 1);

#4 Define & resd plan which wses our Select cosmand and On-Chip BSSI Code resd operstion

raedPlin = aed Slesle@aad? laainee takf] [ 1 }, TegPratocol GEM2, salect, enChipRSSIResd, teus, 10@);

r.ParamSet( "/ reader/read/plan", readPlan)| ff Load the resd plan we'wve defined into the reader
TegReadlata[] onChipRSSIRcadResults = r.Read{75)} # Read for 75 ms, then stop

foreach (Tagiesdieta result in onChipRSSIA=sdAesults) #! Loop through all tegs fournd and print the EPC,

i i Prequency, mAd OA-Chip RSST Code for sazh

string EPC = Byteformat,ToHex{result.Epc, =%, "")
string frequency = result.Frequency.ToStringd);
string onChipRS5ICode = Byteformet, ToHex({result.Data, *°, "");
Compole. Writeline("EPL; " + EPC 4 " Fregquency (kHzl: ™ + freguency + " @n-Chip BSSL: " 4 onlhipRSSltodel;
1
)
{{ Example program ootputs
£ EPC: DOl aaoaspnaniaipid 1M Frequency (kHe)i 313058 Censor [ode: BEAA
£ EPC: B 1234 Fr 7 y [Wiz): B132%8 On-Chip ESST: a4
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uslng Systamy

using System.Collections.Gerericy
wairge Systes,Ling;

using System, Text]

wairg Impinj.dctaneSdk;

namezpace OctaneSarple

class Frogran

statdc [npinjReader resder = new IvpinjResdsr{d;

statdc wold Madn{string[) args)

i

H

reader.Conmect | 172.16.1.17") )

reader, Taglplonplete += (nTazlplomplete;
reader,Deleteal l0pSequences (] ]

Settings =metting: = resder, QueryDefaultoetting=(d;
settings. Antennas.Getantennai 1) . TaPowerTnbbn = 28
TapReadlp resdSensorlodelp = new Taplesdipd);
readSensorCodedp. MesoryBank = MemoryBank. Reserved )
readsensorCodelp. WordPodinter = Bx;
readSensorCodedp. WordCount = 1}

settings . Report.OptinizedResdips . add{resdSensorCode0p) ;

cattings . keport. IncludeChanmel = truag

settings .Report.Mode = Reportiods.BatchafterStopg
reader. ApplySattings (settings);

reader, Start] i)

Syxtem. Thresding. Throsd . Sleep | 20680] ;

reader.5topl i1

reader, [iscanneck{d;

o

o
I
i’
i
£
o
£
i

i
I

I
£

Impinj Speedway ) — 4 & Octane APIZ i L T « 22— R& 5t d Hikx

Create 8 new Resder object

Conmect to the reader

Aazign en event handler which runs when a teg is resd
Reset the reader

Get the default =ettings

Set antenna 1 to an ocutput power to 28 dBe

Define p resd cperation for & Maprws-51 chip

Sensor Code 1s im the Reserwed Bank. ..

=t word address hex B

Load the read operation to the settings object
Roquest channal Troquency laforsation

Load the settings into tha readar
Read for 2 secends, then stop

#F This i the avant handlar which printe the resulte to the consels window whenm the reader reads a tag.
static wold OnTagOpCompletel Inpinjfeader reader, TaglpReport report)

+ freguency 4 " Semsor Code: ™ 4+ sensor(ode);

i
foresach (TagipResult result in report)
if {result &5 TagReadOpResult)
I{ TaghoadOohesult readRecult = redult & TagheodOploculty
string TPC = readResult.Tag.Cpc. ToString] )
string Fraquamcy = readResult. Tag. Charmallndhz. Tostrdng) )
string sensorCode = readResult.Data.ToString()y
Comsole Writeline ("EPC: ™ 4 EPC 4 " Frequemcy (MHz)s ™
}
H
H

¥

£/ Ewample progrss cutput:

£ EPC: GA2C BOad 2200 GE00 0BEE 1234 Froquency (MHZ): 924.25 Soncor Coda: D886
ff{ EPL1 BO2{ 8OO0 BEGA BRES 9BER 1234 Frequency {(MHZ)1 917.25 Sensor Coder @987

£ EPL; BEEC BOO GR00 DOGG G088 1234 Frequency (MHCY: 399,25 Somaor Code; O0OE
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WDH 7 VC#a— RiL, EPC Generation-2 UHF RFID SpecificationiZ#it > T, CRC-167 — R&itH T 25
BaERLET,

using System;

using System.Collsctions. Generic;
using Systes.Llng;

using Systes. Text:

usling Systes.Collections;

namespace CRC_16_Example

{
class
1
static string CRC16(string datasHexString)
{
int numbytes = dataexString.Length [ 2;
byte[] datalytedrray = new byte[numBytes]; o an array of bytes,
for {int b = 8; b < numBytes; b} to the least-significant
{ Ff two i the string
dataBytedrray[mumBytes - 1 - b] = Convert.ToByte(dotadexString. Substring(2 * b, 2), 16);
I'.'-"' data = new Bitdrray(dataBytefrray); /F Cons rk rray to a Bit 2y pe
i CRC = new Bitarray(16)g f
CRLC.Setall(true); to 1
for (int § = deta.Length - 1; § ¥= 8; §--) raa i
{ FID Spec
bool newBit = CRC[15] ~ data[{]; First
for (int 4 = 15; 1 = 1; 1--)
{
if (1 == 12 || 1 == 5)
{
CRC[L) = CAC[L - 1] * mewSit;
wlia
{
CAC[L) = onc[d - 11:
}
1
CRC[A] = mewbit;
}
CRAC. Mot ()
byte[] CRCbytes = new byte[2];
CHE.Cnu-,-Tq[l'ntb:,-tQ;‘ - H K Corvert the CRL BltArray back o a byte array
string CRfword = t.ToString{CRCbytes[1], 18) + ert.ToString(CRCbytes[8], 16);
return CRCword;
¥
static wvold .Ha;nn:v.:*l.*rg.'] args)
string data = "BBATEL4TTING";
string CRC = CRC1&(data);
leWriteline{CRC);
}
L
}
f T exanple demonstrates calculating the CRC-16 word when the calibration words in User memory locations
» Bxh, and BxB are BxBBA7, GxE147, and BxTOB8. The result is GxBDOF
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