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Z eolMe A4 48 A3t 5% UHFRFID B2 3] AHS == A3 1Kb §7]4 EEPROM& &
A shgich A 4¥ EEPROMS FR317) 98 02 thg3 2.8 47hx) & Alekshaich 3, VDD(=15V)
¢} VDDP(=2.5V)9] o|5 A TR AL B4 L ALL5 91, B4, 714 32 HAloA F&(clock) A Z7t A% &
2 7] (clocking) . & Q13+ ~ 93 A F(switching current)7} E 2+ A& 7] 938} CKE(Clock Enable) A & & A} 83}
Aot AAl, 917] Ale] e A A F M4 (current sensing) ¥4 thal A A Y 422 E 2+ clocked inverter & AF8-h Al
A B AR, YA, 7] BEA Voliageup W] (converter) 328 AL§3te] Z1FHL w47
(Reference Voltage Generator)o} & A} A $12l VDDE A48 = Y% E sl A8 AR E 9 71 Aok 025m
EEPROM 4 & | &3te] & A|2s}5l 2, IKb EEPROMS 47| & A3 817) REs} 227] BE Ao 225 &
AL 7h7k 425M 9} 25 0) 31, ] o] o} W F (layout area) & 646.3 x 657.68ym’ 0]}

ABSTRACT

In this paper, a low-power 1Kb synchronous EEPROM is designed with flash cells for passive UHF RFID tag chips. To make a low-power
EEPROM, four techniques are newly proposed. Firstly, dual power supply voltages : VDD(1.5V) and VDDP(2.5V), are used. Secondly, CKE
signal is used to remove switching current due to clocking of synchronous circuits. Thirdly, a low-speed but low-power sensing scheme using
clocked inverters is used instead of the conventional current sensing method. Lastly, the low-voltage, VDD for the reference voltage generator
is supplied by using the Voltage-up converter in write cycle. An EEPROM is fabricated with the 0.25;m EEPROM process. Simulation results
show that power dissipations are 4.25/ in the read cycle and 25 in the write cycle, respectively. The layout area is 646.3 x 657.68ym
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UHF RFID 8] 1 34 A A 2 EEPROM 4 7|

I.M 2

RFID(Radio Frequency Identification)t= A}& o] &
B L(Tag) 27l AT o] &3lo] AL o] A L )
BE 3, A%, A4 R FHFoaN st Huja
AF3te 74 Fai4 QA v)golt)

RFID e 7= Wi ¥ 2 (battery) W7g 5, ¢} 7](read), 2
7)(write) B B 7] F ol utel B 104 9} Zo] EFE o)
{1], A 2} = 5 = (Electronic product code) S 4] 33}
(Global standardization)3}= A<l EPCglobalol| 4] 712
sttt A RFIDE AH8-3He Fob7l A golxdA
TER Bo A7, APl el 5 B A )
o] -2 =& 7]& 0] 3 3L Th2]. Class1 9] Generation2
= class08} Class29} 722 4% & (passive) B] 18 A3 3}
ok 747 dell A {23 o] A& 7pA 2 9le) 3 ClassO
¢} Class2¢l| W8] 9§71, 27] 7|5 % gt ofuf} ALg-z}o)
ot Bk 715 7483t lock7] 5, Bl F o) AES B}
A X & gkl 22 $74AQ 7158 gAE L )
o BF, W, Anda e} 22 3gHopol o] &89
o 3= 7] dEe HZ 22 A7t A3 2 gk

U ox it

[t o

E 1.RFID Efa 2&F
Table. 1 Classification of RFID tags

Tag Clas Capablites T Baftry|  Memory
Cst) | Resdonty (43 29 5 0¥ 2) P | N0 [gsbac
(st | e Weleonefr2 3 432 500) Y e My (0md) | pegye | 3O [O08
1287256 bs Gen
Cls? | Read, Ve Posve | MO {rorr emory
) | Chsl AR 2L SR T RIS 21 g Yo
(st | s SMERE, U2 wtetnd] &4 75 Adve | Yes
Cls$ | Clas # 3471533, U2 Paseng 54 705 e | Vs
Clk
pats Logic
U
Analog f
Pl Memory
(Tag Antenna)
(Tag Chip)

3% 1. RFID el el +=x
Fig. 1 Architecture of RFID tag chip

%% UHF REID g1 19 13} 20| teute} &)
o A e oldRE 3 E, 24 3=,
2 322 P ATH3]. ol 2 2 & gty
ol A 2 FaE ALS 7HEE Hlo]H 2 i Eske
27)(Demodulator), Ho]E] & F3t4= A 5 2 upo}F
= ¥&7|(Modulator), 2T o) 31X et Tk
YA & FFAYGLE T FE Al &7 (Voltage
multiplie 2 T o] qlt}. 2232 T2 EZF, CRC
(Cyclic Redundancy Check) &}1, ol gj @A}, & otz
IR FARCE ZH = dEgL dnh vrg Jes
8171/2-7 ) (read/write) 7} 7}& 8}l 5+ oh-8-(power-down)
Al AE ABRE FAT & de vEdy wred
EEPROMo| AH-8-5 11 i), 53 g1 o 4] UHF
N5 & dolx opd2 1 EE o] A & 7)o A k5o
 power 2 IDE &1t 3 dlo]EH & 2d 7)o A43}7)
AaM e AHE 312 A7 874

2 =Zod A= E24] A(Flash cell) & AH-8-3}o] RFID
g2 38 A4 IKb 57|24 EEPROM(synchronous
EEPROM)2- 44| 31t} A4 EEPROME +&83}7]
A8l o2 47HA] 71e-S A g A, 9719k 27]
REA AR E Z0|7] 938 VDD(=1.5V)$} VDDP(=2.5V)
2] Dual Power Supply Voltage #4212 AL-84-3}9th £ 5,
714 B2 A A 2 E(clock) N 57} A4 FH A8
o} 28 W (clock buffer)oll 4 o] 2913 AF7t 52=
A& 97 98 CKE(Clock Enable) A1 3 & Al&-8t¢th
CKE 41 5.+ & o] (command) & 31 7}5}= Abo] E(cycle)
£ AT Aol & 28 M A& 22 A (freezing) A A &
AH AFEEA AR, A7 A ARE Z0)7] S8 ¢
7} Aol Zell A M upoloj 2 32 E BR T e AR
Al/d (current sensing) %2 A A &2 @A ¢ A
A3 AR E ZrE clocked inverterE AF4-3F A4 Al
ARG UlA, 227] Ato] oM A 2R E Fo
218 AFAF wiE7](Voltage-Up Converter) 3| 2 & A}
$3le 7]E 43 27| (Reference Voltage Generator) o))
T AAYQ] VDDE A8 5= Q=5 3o 0.25m
EEPROM &4 -& o] &3} #2319 21, 1Kb EEPROM
S AAG ZH Q7 BE} 7] BE Ao 22HE A
g 717 425k 250 ©) 1, #olok2 H A (layout
area)2- 646.3x657.68;m’ 0] T},
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Oo. 3244

EPCglobal Classi UHF Generation2 $£ ¢ 2 444
RFID #7139} 8 54& #20]4 Riuis} o]
860MHz ~ 960MHz ] UHF %544 0] & & A} $t).

E 2. EPCglobal Class 1 Generation2 & RFID
Bl &e Fe &3

Table. 2 Main feature of RFID tag chip by EPCglobat
Class 1 Generation2

Parameters Values
Frequency 860MHz ~ 960MHz(UHF)
Mentory Capacity 1Kb

Deta Rate g;‘fé.%,?i.lﬁ ls(obﬁéo,szo. 640 kbps
Analog <3
Lagic < S

Power dissipation

MemoryRead) | < 204¥
Memory(Write) | <40u¥

w28 &322 Classl Generation2 Versionl.040] 4]
reserved 9} OID(Object IDentification) F7HS 93t W 22
Mo 2 o]Fo]A 9lt}. Reserved 37+l = locked(32bits),
killed(32bits), password (32bits)=. T o] FHo] a1,
OID(Object IDentification) 3-7toll= PC(16bits), CRC
(16bits), Object Mentifier(32bits), A} -2} FHS 5 F
o2 o] Hof glA gk 29 FHE ned 1Kb
g E&FE A EE A

B2 W slelHE Fagds dolH M4 E(data
transfer rate)2 Th2-(Down)A] # tf] 160kbps©] 31 3 (Up)A|
F ] 640kbpsol . B 7 32 A& Aol whe} ef 1) Q)
2 A7t 5~10m A HES 3}7] Y3t opgz s}
B2 5N o], H 23] Zel M e 7] RE9 7
S 200, 227) Z=9] 7940 o] 2 A FHS Tk

1Kb 5714 EEPROM®| B3 == 17 20 A B v}
9} 7+o| 32 rows x 32 columns ¢} EEPROM A o] &} o] (cell
array), Row t] 25 (Decoder), Column T} 2.t &} ©] o] €] B}
3, 4Rl et Ao} AEE LA A7) Control
Logic ® EEPROM¢| 7] 7]5-& 43§3}7] ¢l B¢
A 9HQ1 VPP, VPPLE 358 F7] 918 DC-DC W 87
Z 745 ok Qe ol 2 A5 A £ AojA
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o Control
ontro
gﬁ: Logic DC-DC Couverter
WEb T
OEb
ERSb .
PGMb %;
RSTh g |WL3L:0 Memory celf anay
R 128 x 8bit
Z {32rows x 32columas)
ADD[6:0] mump{ &
s | Jsuare
Column Decoder
& Data Buffer
OFb
REb
O[04

a8 2. 1Kb Synchronous EEPROMS] £22%
Fig. 2 Block diagram of 1Kb synchronous EEPROM

3,980 o] A3, o] = 8 A(Address) X &, e o
o] E] IfO(bidirectional data O)7} It} &3 Ao A 5=
CLK(clock) 9} CKE(clock enable) A1 37} 9l 31, e o] A
o] A%+ REb(Read Enable), WEb(Write Enable), OEb
(Output Enable), ERSb(Erase), PGMb(Program), RSTb(Reset)
237} o} o =8 2= ADD[6:0)7} 3l JO= JO[7:0]
7F Stk TR 9 ol =gl 2of 93 128 vlo] E(Byte) F <
g vlo] E7} A H, 8)7) e} 7] ulo)E Y9l R 4~
RRA=g

EEPROM v| 22} 9] 8 £74& ¥ 35} 22t} EEPROM
of AHgE A2 Ze4] 48 AE3lHon, Erased}
program*] FN €] g 2 (Fowler-Nordheim tunneling) ¥-4]-&
o] g3ttt

E 3. EEPROM F£2 &3
Table. 3 Main feature of EEPROM

§4% 78 5%
EEPROM cell type Flash cell
Operating mode Erase/ProgranyRead/Stand-by
Supply voltage VDD(=1.5VYVDDP(=2.5V)
Clock buffer Feezing by CKE signal
BL sensing method Clocked Inverter
Reference voltage generator Low power BGR
Charge Pump Dickson Punip




UHF RFID #1318 2 A4 & EEPROM 4 4|

T BixtLi:iié’if . Solivee tine i

Control Gate

Floating F'lit-g

Tunnet Oxide
//HV Gate Oxide

-

P-Sub

3% 3. EEPROM cell tHHE
Fig. 3 Cross section view of EEPROM cell

1% 32 EEPROM cell 8 xo|t}. control gates}
floating gate A1)} f-H A (dielectric)= 2 §HE-(coupling
ratio)& 3% 0] 7] 9 & ONO(Oxide-Nitride-Oxide) ¥ o] 9}
3 triple-well 0] TH5). control gate:= Row Decoder2)
Z4 < WL(Word- Line)ol} A=t}

EEPROMY] T3 R 2] 97)(erase), ZEI1Y
(program), 17|, th7] 2 = (Stand-by) RE 2 L EE| M, F
ol F713} HEE 5T 27]) BEE A $794 22
IHRES TP 97 27104 AFE Fol7
9138} VDD(=1.5V)¢} VDDP(=2.5V)2] dual power supply
voltage & AM&-3t9 ) 52F R =of u}2 EEPROM 4 9}
Z2I8FH A7), 947, d7] BE A] F3o] o] F0i7]
£ ulo]o] 2 (bias) WY S 49 Zof 220y 5
oA MeEg Ho] WL HeE 16.5Ve] VPP(Boosted
Voltage) 21 otol] A= 11, 2 £7] B oA BLE 15VY]
VPP el dZ€n) ek delsx) & Aof BL>
VPPL Agtel dAS = T2 a8 FoMs 115V
(=VPP-5V), A -£-7] R E X 11V(=VPP-4V)<] H}o]
o). ghof 38 9N(Breakdown Voltage) o] #-& E |~
€17} Row Decoder £} Column Select 3] 2 o] G2 H W A4}
o] AlZlA EA47} 9loh 1A Row Decoder$} Column
Select 3] 20| A}8-5) &= ERNAAE 22H= 16.5Ve] 1A
ol AUYEE AAE 5 A <U(hreshold voltage)©]
0.87V~129V A%l DAGE EWA2E A7} ALE
"ok Mt 902 VDDPYF ALE31HA) = 32 5o
= A gANE 87 BRE A Ax A& F7)8
g} gk VDD ALE-8h 7 -9-oll = VDDP A qhe A}
43 ARG AR LT E 295X VDD 12V A
2 golx7] ajFol FEAYe] 129V B¢ 32
T3] HA g FAZ Atk 28 nALE ERA

NS
Z
ofo

ol

}= 3 2ol = VDDP, U™ A 32 VDD
A}-8-3}= dual power supply HH4]-& o] 2-3}o] A &
3

B gy
[Ral A=)
Mt nlo

I 4. EEPROM Mo SZRCo) ME LW
Hiolofa Meh =A
Table. 4 Bias voltage conditions as operation modes
for EEPROM cell

Program Frase Read
Selected | Non-selected | Selected | Non-selected | Selected | Non-selected
celf cell oell cell cell cell
Word-Line | 165V N oV oV 25% w w
Bit-Line o 1.8V 15V v L3V | Floating | Floating
Poting | OV ov ov

Stand-by

All

Source-Line | Floating |  Floating
HV-Pwell ow [} 5V 15V o w o

Deep-Nwell | 2.5V 15V 1 15V L5V pAYS Y

RSTb

3% 4. D Flip-Flop& U&® CLKS! DCLK 32
Fig. 4 DCLK generate circuit used as internal CLK for
the D Fiip-Flop

Floating

CKE

(LK DCLK

5714 EEPROMo| &= R &o] Ao} 435 ¢ X|(latch)
8}7] 918l ¥4 o] |3 & D Flip-Flop& AH&-8+ch 13 4
= D Flip-Flop% 282 DCIKE wtes d2 2 o5
R bz BE A e ECLK AlE, 2
4 2FoH e RSTb A5 o 23 wsig =aly
(freezing) A 714 U} enableA] 7)+= CKE Al 3.7} glc}. whop
CKE A1 5.7} gl CLK o] 287 & v} DCLK ==
o 297 AR/ EAFH o] MR 040t o] AR
g AAsL7) 48] CKEE AHg3te] Hol 2 rlele
Ato] 2ol X%t DCLK & S8 0 2 A& 331 71 ] )¢
NZbole 28 WHE Zod Ak ¢7] RodA
EEPROMS] Ao #2# ARE Qo) 93 =&
A A4 WA o] Agre] = Aet 13 5= 71E9
Bl S W 2o ALEHE AR A4 B9 326
ot 71 &S] WAL Vref AYS vt=t=d BA3 AF

ot 242 ZZ7)(Sense Amplifier)o| A 2= AF 7} )2
HellA s8-8 vzl A7) A8 28 A¥nd g 27)

WEo AHE-g & 7} fleh
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YDD VDD VDD
m1
RD_DO
N2 Vref
ﬂ{
Decoder
DLINE
al
Clocked Inverter

VD

VDD D
Mo MP!
DLINE_LOADb SAEND ﬁ
4
+

>

Yl,

PRECHARGE

DLINE

L

b)

3% 5 a) MF MAA gy
b) Clocked Inverter A& A
Fig. 5 a) Current sensing circuit
b) Clocked Inverter sensing circuit

uebr £xE =g X ek 7) 5 H F(reference current)
Blojo] X 327t 2 U 19 5(b)Y Clocked Inverter
4] 2] RD(Read Data) 73] $Z71& A&k ch. ¢7)
R4+ Column Decoder 2] t}z2 ol ¢} 3) 32742} BL
% A9 € 8742 BL2 87)¢] DLINEo)} A2 €} Read &
Zof Al EEPROM 4 9] control gate 24 ¢F2) WLo| &4 3}
(activation) ¥ 7] o] ] PRECHARGE Al 5o & H~
(Short Pulse)7} €17} % 0] PMOS E @ 2] 2~ E] ¢l MPOd)] 2}
3 @A DLINES VDD& X 2]3}%)(Precharge) 271 &
WLo| 8485 HA 22 W g AL HFrtzax g
282 DLINEZ VDDE {18t 23202 1o e vt
W, 220 5] g2 e ON AF7} £2 DLINES
A2 0Ve} E8 o] -2t} DLINEY HojEj7} 280] A
2= Clocked Inverter®] SAEND(Sense Amplifier
ENable) A 2.7} 0V 2 enable ¥ o] DLINE®)] ®| o] E] £ ¢}
dc}. #38 E X 2~E{(Load Transistor)$! MP1-& WLo]
A sof 3l & 84 315 o] EEPROM A ©] OFF %8
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ig4

Charge
== Reserair
Capucitar

13 6. DC-DC Hzr|ef g8
Fig. 6 Block diagram of DC-DC converter

a9 6& 27 R HeE A3 ¥ E(Dickson
Charge Pump)[7]& AH&ste] ndgs A4st7] A
DC-DC ¥ $t7]9] EE o)t} DC-DC ¥37|E W=
7154 ¢} 2 A7) (bandgap reference voltage generator), 7
A5 Wst7], VPP ¥ 7 E 7] (level detector), 3 2
7| (zring oscillator), VPP 7o) 2 & (control logic) 3} A 3} H
(charge pump) £ T4 5] 0] 9T} VPP H o] VPP 1=
o) F-3 AFol s Z X AU(target voltage) BT} $r&
735 VPP #d 1 E7]9 £¥4153 VPP_EN©] high
7t o] | €271 7} 2 (oscillation) 5} of 4 3} H Zoj] 9
#l A 8H(positive charge)”} VPP ==& B3 ® o] VPP
A2 2e71A Fok VPP Agto] B8 Ak oj4to] H
# VPP_EN 4157} low7} 5o} HPo| W=
(negative feedback) H4]-& A}-8-3lo} VPPE= B F 2 ¢
FAShE WAl olth s47] Alo] Fell Al Y £RE o]
71 S8 21 604 R=nke} Zo] VDDE powerZ Ab§-
gEde ey V&AL SV, VPP el A7), Y
7] 3| 5.0] 1, VDDPE powers A}8-3F 2218 Mgt
$7), VPP H|o] 223} A3} L3 2|t} VPP
%7] 32 11789 LAYE NMOS ol =5
AAF A eF 7l (voltage dividen & ©] 85}
3tel VPP/113} VREF_VPPS vl st HEE A
. 24| VREF_VPP2] 112 & 50| A B izne}
2% T oA 1.5V, Erase =0 4] 1.35Ve] A
Lo g doh AYads fE7] glol VREF_VPPY
%2 VDD powerZ A8 4= THE 4 §la, VDDP
powerE AH&38te] W= 7| &G WA 7] 3] 2ol A gk
EW 27 BEdie AEsREe S8tk 294 A

® e g

ook al
0¥ (%
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UHF RFID ®] 1 3§ & % 2 EEPROM 4 7|

H2E7F 42 A MV & et =R V)&
LA 7)E VDDE AHg-ste] 7] ZEoM F8%
VREF_VPP] 1)29] A& TEL, AYds HM@7]=

SdAZIL) ol &

VDDPE AH-&-5to] VREF 4 §H-& 28] 2
Agozn 2y ZEoxo H ARE FoETh

E 5 sX™ZE w2 VREF, VREF_VPP, VPP,
VPPLS| Mg e
Table. 5 VREF, VREF_VPP, VPP and VPPL voltage
levels at different operating modes

Program Erase Read Stand-by
VREF 0.75 0.685 Q 0
VREF_VPP 1.5 1.35 0
VPP 16.5 15 25 25
VPPL 11.5 11 25 25

T VREF

y -4
Q Q
=t mloiﬁl
v

Erase [:
O 7. 7|80 LMD 32
Fig. 7 A bandgap reference voltage generator circuit

1% 7& PVT (Process-Voltage-Temperature ) 5o
ZADERD NFAY FRA7IZA F 5004 BE vt}
o] 27} Alo]Fo| A H= ¥ 7| At S A F
gzolt} 7|EASt HAY] F2e AaFAe AFRA
£ (Cascode current-mirror) e o] =7 7] E A gAY
7|5 AH8-8FSLTHS)-[10]. 279 NMOS EHA| 2E{ Q]
MNOSt NM1& &8 #gte] w2 NMOS E-A|XE o
t}. o] 3] &2} 7)& A F(reference current) I'= () 2

o

o rir mi dn

—_

;_Velnl0 Ve ¥pInl0 ¥y,

R, R, R, R, 2(1)

o7} A, Vi{(=kT/q) == & A (thermal voltage) ] 3. Vs
-2 PNP BJT(Bipolar Junction Transistor)2] o}l o] € (emitter)
o} wo] ~(base) Atol o] A to|tt. A& R1% R2E =4
3t 712 AR 1= AARE B F A3, o] AF7tF
42 AAE R3Y R4E 58 E2WPVT W 5o £
AALS AL 5 gtk 27) B o) A] transmission gate S
o}-g3}e] ¥ 59| M Hnpe} o] X2 I R =9} 2]
7] = wke} VREF ke @& 4 Ak

VDDP VDDP
VREF
VEB
+
VREF_VPP
MP2
[% MP3

12! 8. Voltage-up Bigt7| 32
Fig. 8 Voltage-up converter circuit

2 8L 7| E AL WA 7)o A WrEo) 7 VREFA &
28| 2 S4AIA VPP Hl AE719 71ERHALS 7
Eo5E Heds M) 22 2FFZ7], common
source FZ 7] 9} PMOS t}o] @ = & A3 AT/ =
450 9lth, £ g PMOS tho] @ =9 MP29} MP3E
AR 7] delz2 Adste] VFB (feedback voltage)=
VREE_VPP9} 12 A¢te] YO B gt Hds ¥
7]& B.F 3] ¢]3] VREF} VFB(feedback voltage) A ¢t
o] Zro}A £ 2 2 A 5 VREF_VPP:= VREFY] 21 ] A
to} gFEof 2Tt

Y9 9= DC-DC H gyl ol A A SHA A 227] &
Z Al da3dt 1HdYg] VPPYF VPPLE: 9HE0] F&
Dickson charge pump & 1 <]t} Power 2 VDDPE AH&-
st HE A EH = MIM(Metal-Insulator-Metal)-2-
AF8-3} 9 T}, VPPL-S Dickson Charge Pump?] 91¢]¢] &
g woo dAstgoen, T2 1YW R oA = VPP-5Y,
A)$-7] B=o A VPP4V Y Ago] 1o}

491



BTN YYLE A =2 A 2108 A3

& T T T T

wor kb | ;ﬁ
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a3 9. Dickson Charge Pump 3|2
Fig. 9 Dickson Charge Pump circuit

a4

azf =i ]
L i I B s

on}udf
PCHARGE] wif
L ] I

BL} Wi
m.;.fi

DLINE_LOADb } 1}

®D DO} ar(§

voj =i

cLki il

S A

REs § i

ont-‘

PCBARGE § g ,

I
SAENDy i}

OLINE_L0ADY } o £

RD 00§ i
1od ] R
AR!M(nnl’nrnd ‘ BL.DLINE WL e SAEN®
i I
a2 10. H7| Ato] 2o M| critical patholl Cf &t

DojAlY 2
Fig. 10 Simulation result to critical path in the read cycle

0.25;m EEPROM &4 & o]-§-3}4 UHF RFID B} 1 3
4 AAd3 EEPROME XA ti7)|Z=d4 D
Flip-Flop& 28 2] 2879 oJ3t 294 AFE 017
A8 22 WH o] CKE JZE AF8-3 23 28 v
o] 2934 AFo NFete 044 AFE AAGIER
7| 2= e /e EWRX2H7L OFF e ol 49

492

R

4 2 F-(leakage current) Tt
A e A,
1% 102 Read &

EAs, o] ¥4

4o

ARE

TA e opdRT EEC
Uo=ZY(CLK) 23, 22 BH o2 HE ol
& o] A o] A 3 (CKE, REb, OEb), 18 26]| A B & u}¢}
o] EEPROMS] ZEE =ZAojA] U9 PCHARGE,
DLINE_LOADb, SAEND A1 % 9] el¢] t}o]o] 185 B o
T3 9tk 8 9] A5 B E(rising edge)ol| A $17] o
7} 5012 ™ PCHARGE 4l % of| ¢} DLINE#} BLo| VDD
Z2]ax] gk BLo| Zeja}A] § 3 WLo| 2413} 5 H A
BLel| dlo]E]7} A= SAEND 415.0] ¢} DLINES]
& dlo]E|(valid data)’} RD_DOE AA £ dlo}e] ¥
(output data buffer) & 53 YOZ W} X dit}. o] o § S 9
wkE7] ool & dlo]E7H/OR Yo At

my of

7m
mm

0 o RS H [ 3
VDD V)

3% 11, vDD gt VREF &3 10id
Fig. 11 VREF wave according to VDD

85.6m
666.7m
SEEm
BB

— $5m

E wmn
=
% i /
s 7/
49 /
684.6m: //
BBLIm 1
E) [} E) « ] @
Temperature [ C]

a2l 12, 2zof st VREF £3 oty
Fig. 12 VREF wave according 1o temperature

2% 112 VDD ¥ Fof] th3k VREF 34 & Ko, F
2 VDD 53 A 12Ve) 1 VDD Eof| o5 VREF ¥
ZH 5 (sensitivity) = 0.1mV/Volth. 1 12E 21 ¥ slof o
3 VREF 24 B o} 0, VREF 917+ % & 30ppny°Col ).



UHF RFID e 2 31§ A7 & EEPROM 4 7

Single power 9} dual power & A}-&-3+ 7 9- EEPROM 9| &
Z oo e Ay ARE H 69 v]wdle] ERA
Dual power& AH8-3F 4 9-oll= Z2 1% REA] 25M, A
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Fig. 14 Picture of RFID tag chip
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