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Implementation of Digital CODEC for RFID
Dual-band Reader system
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ABSTRACT

In this paper, dual-band digital codec for UHF(Ultra High Frequency) and MW(Micro Wave) is proposed for
an RFID reader system. Most RFID systems have been supported only one protocol. But, There are many
protocols of each bandwidth. Especially, UHF bandwidth which is widely used on the globe consists of A,B,C
type, and more standards will be established. Recently, Since an interest about mobile RFID system is
increasing, the RFID system with more than one protocol will be need. Therefore, this paper suggests a
dual-band digital codec with UHF and MW bands for an RFID reader system. Standards used in this system are
18000-6C and 18000-4 standards. The digital codec is synthesize by the Quartus II compiler. Target device is

EPC20Q240C8 which is family of Cyclonell. Main Clock is 19.2MHz and elements of FPGA which is used
fot the system is 18,752.
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UHF tode] #32) shtql 18000-6C F3<h2- ¥
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F 2. 18000-6C ™o AHA|

Command Code Len_gth Protection
(bit)
QueryRep 00 4 Unique Command Length
Ack 01 18 Unique Command Length
Query 1000 » Unique Command Length
and a CRC-5
QueryAdjust 1001 9 Unique Command Length
select 1010 >44 CRC-16
NAK 11000000 8 Unique Command Length
Rea_RN 11000001 40 CRC-16
Read 11000010 >57 CRC-16
Write 11000011 >58 CRC-16
Kill 11000100 59 CRC-16
Lock 11000101 60 CRC-16
Access 11000110 56 CRC-16
BlockWrite | 11000111 >57 CRC-16
BlockErase | 11001000 >57 CRC-16

2.3.3 18000-4 EZOQt
MW tHede] Eelel 180004 IEFL modeldd
mode 22 LH7o1A] glrk mode 12] 7ol 453
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AR e A dar]Ee e oilEe

(binary tree)AU0e  Algslm glow], o
18000-6C Rt ZIedsiA|uL, Bjvizh Assjol & AR
Hegole] Ml weh W] AAe & 39 e
o, ARRTE 3 CRC16& | A
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Command
Command name Parameter
Code
GROUP
00’ address |byte_mask |word_data
_SELECT_EQ
GROUP
01 address |byte_mask |word_data
_SELECT_NE
GROUP
02’ address |byte_mask |word_data
_SELECT_GT
GROUP
03 address {byte_mask |word_data
_SELECT_LT
GROUP,
04 - address |byte_mask |word_data
UNSELECT_EQ
GROUP_UNSELE
05° - address |byte_mask |word_data
CT_NE
GROUP_UNSELE
*06° - address |byte_mask |word_data
CT_GT
GROUP.
07’ - address |byte_mask |word_data
UNSELECT_LT
08’ FAIL none none none
09 SUCCESS none none none
"0A’  |INITIALIZE none none none
'0C’  |READ ID address none
B 4.7 oo selly
1 -6C(EPC Class-1
Parameter 8000-6C(E R ass 18000-4
Generation2)
Forward Link PIE(Pulse Interval
K i Manchester
Data Coding Encoding)
Return Link §
) FMO or Miller FMO
Data Coding
Error Detection CRC-5, CRC-16 CRC-16
Anti-collision Dynamic Framed Random Number
Algorithm Slotted ALOHA Binary Tree
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4.1 AlE2olM

& =TellA Aldet A" 249 Modelsim 6.0
£ 0|83} Verilog HDLE AAskdc)l. AdAE &
9] AEE 3 AEHedoR 7 e ujr)
HAE wlxg whEge] HxE sl S9Fuses
192MHz ©|3 #3 FI5= 40kbps R AR
7 dduict et FES S AF dad A4
5 7T dlaE WAE e AEYelds A
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FirEE i 5o Aelsldck MW H9-S- 180004
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ZlgE AlsE gREI7RY Azten A4
400us 7+ A|AEe] glck A[EH oA Al o] zletulE
< Tskdeh. 7l 8} 9ol 7} djede) HAE A}
AP =5 A ki)

4.2 gz}

A A A= B2 Altera AF9) QuartusT 6,00tk
AME FPGA:  Altera AF]  Cyclonell #9991
EP2C20Q240C8°|c}. 5= &3 FakpE 1920MHz 2= A
At ar elolw] =g wHEslich ¥4 A Akes
FPGA?®| 2 AKelement)= 18,7527 AH519dch =14
W82 & 60l eIt o] g4 H = RAD
Alzg] & A 3w 282 AR S gle Aoo)

E 5. UHFAY A&de]d sizie

I Parameter I Value ]
DR 8
TReal(us +/-1%) 200
LF 40
M 1
TRext 0
T1 238us~262us
T2 75us~262us
T3 Ous
T4 150us
6. 94 4
Tool QuartusIl
Top-level Entity Name dual_codec
Clock Frequency 19.2MHz
Family Cyclonell
Device EP2C20Q240C8
Total logic elements 18,752
Total registers 1218
Total pins 99
Total memory bits 8,192
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ot whE Aeg U-& 4 gk w3 HAe F
742 oA AR ¢ QlEE SR a, qhepRe}
RF Rro] AdA| wel drbEx] gy gigdoz 3
e 4= qlrk ke E REID 7162 mujeliial op
2t o] wE Eolellx] §-go] He ol ule} ol
o] AlzEle] o> ) 3 Ao|o}h uleh 2
EelA] Agker tAE Zde vl dieellxe] g
o] Alzgle] AAAQl ool 7l Al B
7F 2 Ao Hojw], w3k vl e Al gl
shesle] A Ael|w Fart F Aok
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