Y - 4
§HIMIAYANAIN HITVONINMINANTTUY

i

Y o [ d d Vo
rvsudasnnudIngduliassdmivaansnmsaliduda

RF- to-DC Analog Integrated Circuits for Contactless Smart Card

Uyayiinu
!amﬁa\l lllllllllllllll 20000200 000000
zawuzuuu...g;.i..f.i.f.l..?...
-9 Wn 954
Fu,iend 3 WA 2548

-------------------------

Ty

Tag

WIATIFY WINLEU

d 2 @ a a v a
sty muwuwaamiﬁﬂymmﬁaﬂqmﬂsmiynmﬂsmmﬁmummw

a adg a
MDA TN
AUSIAINTTUFIANS
aoiumaluladnszeemnduiinammsainnsy s

Umsfnu 2546




{a [ ° o J J Y v
2vsTalasanuIngduIdassdmsumnsnnsa 15duda

RF-to-DC Analog Integrated Circuit for Contactless Smart Card

Tag

WIWATITY WINLAWL THA 43010424

R
21915871511

a o 4 I'4
AA.AT.BAUUN TUBYIIUUN

t4
I

ﬂ?aujiywﬁwuf{“ﬁJumuwﬁaﬂmqmiﬁﬂym1nﬁﬁﬂgmsﬂ?tytyﬁmﬂssumﬁmsﬁwﬁm
M IMBidanseiing
AMULIINTTUATAAS
aaiumn I laduszaeumnduiinunmisaans s

Unsfinul 2546



YSayaniinusilmsfine 2546

a ac a o
NMAIFIvENNTOUNT

LY

a J @
anzdrmnssumans anfuma Tuladnszeeundudhgunmsaransei

A Aa [ o o d 4 Yo o
(SN '3\3ﬂiijullﬂaQﬂ']']llﬂ'Jﬂﬂlﬂquﬁiﬂﬁqﬂ5Uﬁu15ﬂﬂ1§ﬂl{l§ﬁuwa

L}

RF-to-DC Analog Integrated Circuit for Contactless Smart Card

Ll o

9
HIAT

UIATIFY WINEU

......... ‘g\j—/‘bwé}fmﬁ dfi/3nan



a

= [ ° [ J 4 v @
2vssmulasnnuingdu llassdmSuaunsnmialiduda
RF-to-DC Analog Integrated Circuit for Contactless Smart Card

UIATITY WINEWT THE 43010424

v

Tasesa'8Sumsnsaenuda wieuiazimsaou'ld

a o I's 4
(NF.AT.DAUUN FTUBLIUUN)

ol (8
2191581501



< o o 4 4
ANIUIADNT NV IUTUITNNTA

AW WINLEUT

HA.A9. AN SUTENUYT B1anss LN

Tns@nmn 2546

UNAALD
a a d  w dyo (] @ [ )
Ysgyanidwusntiuiiieue199s luauv09995 s NBITZALLTIAY (voltage
J 0o w @ . { ] d
regulator) Y119 3.3 1204 11022993917 AUTIAU (RF limiter) N1F1u9950U00NURIEUITN
o v W o { d. o 1 L]
msauuu13duia  (contactless smarteard ) TUNAND 13.56 MHz 11197 Tae luiensi
I o= a =) ) Aw o < 4
NANTUIINUUANDT T IWJN'N‘l)ilﬁﬂﬂﬂigllﬁ‘ﬂ']ﬁﬁ'lﬂﬂﬂlﬁﬁﬂullwﬁiﬂllﬂﬂmllﬂﬁu (full-wave
) A ¢ A qyd & ; ¢ 2 . o .
rectlﬁer) VIL‘H‘Hfl'lu1’ﬂ1ﬂﬂ@ﬂaLW@1ﬁmﬂu]’l‘V\ILaUQLLﬂﬁNTiV]ﬂ'ﬁﬂ cluﬁ')u‘l]@ﬂ?ﬂ‘ﬂiﬁﬂ‘kﬂﬁgﬂﬂ
) vq ¥ a A 9 a Aa o Y pid
lﬁ\?ﬂuulﬂcl‘lﬁﬂﬂuﬂ‘llﬂﬂﬁ\mi Bandgap reference L‘WE]ﬂiNLﬁﬂEJﬁﬂ'lWVIﬂ“lm\ﬁ&’ﬂﬂlﬁﬁﬂull‘l"l!,a‘(’N
1 o @ 1Y a L M ok a J
AIUWITIINALIIAU Gl‘ffl!ﬂﬂuﬂﬂlﬂ\‘lllﬁﬂu‘ﬂﬂﬁu (treshold voltage) VOIUDENITUNTLEDT Iﬂﬂ
0 a d @ 1 [ 4 4 = = .
hweanimdamesnaqdundeeynsuiuionviiindodiues lalea ( zener diode)

Yy o [
1A29A 2995 UGN HM shunt regulator



Analog Circuits for Smart Card

Sriwichai Promsena
Asst.Prof.Dr. Apinunt Thanachayanont Adviser

2003

Abstract

This thesis presents some parts of analog CMOS integrated circuits used in contactless
smart card operating at 13.56MHz carrier frequency .The voltages used in the circuits is induced
from a coil in smart card ,thus this thesis describes the full-wave rectifier and shunt regulator
circuits using MOSFET providing power. for the batteryless smart card. Bandgap reference
circuit is used performing temperature-independent voltages for excellent stability. Significantly
,RF limiter is used in order to limit exceeding  induced = voltages using zener diode

configuration.
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