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Abstract

This paper describes a design and implementation of the NFC bridge chip which performs interface between kinds of
devices and mobile phones including NFC controller through NFC communication. The NFC bridge chip consists of the
digital part and the analog part which are based on NFC Forum standard. Therefore the chip treats RF signals and then
transforms the signal to digital data, so it can interface kinds of devices with the digital data. Especially the chip is able
to detect RF signals and then wake up the host processor of a device. The wakeup function dramatically decreases the
power consumption of the device. The carrier frequency is 1356MHz, and the data rate is up to 424kbps. The chip has
been fabricated with SMIC 180nm mixed-mode technology. Additionally an NFC bridge chip application to the blood
glucose measurement system is described for an application example.

Keywords : NFC(Near Field Communication), A -2 2(DDL), AAFA A, 3o & (Paring), A& H(IoT)

C A, 2Eloo] A 2 (F)
i (3ALogics Inc.) =
*“ Corresponding Author(E-mail: phlee@3alogics.com) I.M 2

¥ 2 Ay vdgzshie TR/ &4 e
2 AL wolA e,
Received ; January 9, 2015 Revised ; February 4, 2015

199041 ol A% ALgso] 0R WHEA 2vtE )
Accepted ; March 5, 2015 h=, 7]’\[1]0 Hlelo 2 o] 7]%S FoEe AHsy] 9

=

(478)



2015 38 TAtSee ==X M62H H 3=

Journal of The Institute of Electronics and Information Engineers Vol.52, NO.3, March 2015

3k 2000 45 NFC Forum?e] ZAA 1 ®F3}
zZkdo] Maxo] gt o] EF3keE ISO/MEC =474
o2 s g, ISOAEC 18092°) ISO/EC 214811
s 9N EFEES BAAAL o] RS vHoR

gAR o FojEol 4457 A4E AL

w1 T — hud
IFEA o 5~

=0
- .

A4
HlEEo] & o] 1

7h=e] F8 7lso|Ud @XV“‘ XWF:‘ﬂx]gr XdXVéZH%

FoEeE AT & ds ¥ ofye, Bluetooth
Wifi 59 EA17)&0A %7] setup HBY HAZES
Ho]FE Pairing 7]%, 7FAAIEES FUEoE 7Y
Hysti AEEsh: 75, A2 a7t <78t

k3 AMAME2 HolHE Fu3

=
=
[6)

[¢]

=

(RSN

ko)

FE % 5
$FE USN(Ubiquitous
& Zlow 7lg€
g ol Hdl 2 st Hal e ARERIEY
(IoT; Internet of Things) 71&¢] #Aloletar 3 4
=, IoT 9 HFdolA T3 923 Hdsta 3l

T M E 7]Eo] NFC ERAHF Ao o) o)
Rov A71e 71sEs sl
Aepal sk 5, 24 tuke] 29k FjEe] NFC
=29 JS AAANA
"}t 71E9 Passive BlL
=3e QI de]x ss
A" NFC B34 7]5&

[o

3 2=

=

=]

T 7%

T 7/

ml

o
=

2 Q7oA e NFC nelx A& 27 fAg
shEsl opdz1 SER 4] Ho] glold, RF A3

Aelel o] & tAE Az Walsie] tulo]xe) QI
dlo]27} 7hestEE Stglrh 53 RF #AE &5to]
Culo]29] T2E ZRAME A5 7S FUHEL
ZH tupel o] AYEAS Had & 4 9k o] 7]
T FAY 52 AdY tupol el F2 AMEH7| o
woll o T2 oo & & vk Alee] F3
FE 1356MHzE AME38la 9L, ©lojE HAsEnE

212kbps, 424kbps&
mixed-mode 34 AFE3slo] A2t

FohH oz ALE Aol 75w 45

(479)

97
ko] dg7)ol H8S st 7] Al=ES T
T, o] 7dH AxdE B =R 7]Eeth
I g

1. NFC E&X| & (N-Bridge) &

b N—Bridge2| 74 2 =@ £4

N-Bridge & A ofda1 stESQ} UAE mER
TAEo] 9ojA RF As&2HE tlufo]~2e] <lE 7

022 9% UAE AsA ZF AT 5k

old 21 ¥EE ¢tHY RF AZE F4] 0}01 DC
% Wd#se RF 477 &5, RF &
7 A% W)/
On Reset) 47 &%,
A 2% F357)
oz ?HE]E}

tix 8 &= NFC Forum Type3 BlL(T3T) T+
NFC-DEP(NFC Forum Data Exchange Protocol) 2=
& Adeke 24 &%, d2 wE(T3T
E)/FIFO(NFC-DEP)&

Bz B=

SAR 239 29 258

22 j_ﬂ

= Ty

=

kel
?13 256-Byte SRAM, 1]l

SRAM 25640
{TagMem FIFO}

—_—

HOST
Interface
RF Rectifler

(1ZCi5PY)

LOGIC
[TATMNFC-DEF)

S5 VDDOUT  IRG RST

a2 1 N-Bridge 2Ectoloa
Fig 1. The block diagram of N-Bridge.
E 1. N-Bridgeel =2 £4M
Table 1. Features of N-Bridge.
= g 2E ASK/Load
Tk 1356 MHz #o]Ad | modulation
- = | ISO/IEC 18092 FIFO
FEEE | s 6319-4) | ORAM 056 hotes)
9] .
qu} 1.6~36V EEPROM 8 Kbit
SXE tlol 212 / 424
slgsols| LC/SPL | gen | T
NFCIP-1 target| <% RF AlZo) 93k
NFC 2= Type 3 S 2~E Wake-up
tag emulation SlE] HH




Qe o] ~E 9]3F 12C/SPI Block 52 4

A 1

z
€

BEA el s5rholol 1)
/ld€ N-Bridges= 1356MHz RFIDZ
ISO/IEC18092 Ao oz

AL WEHEE 4 Hold

& 28 1o]M mojE
O E S
12 22 Al

=z O
R

. BE3|Z(RF Rectifier) A4

DCE AFAAT= ilii’%i,

voltage multiplier, bridge rectiﬁer 50l
AFE(Analog Front End)& =& 38 AR

3loll A g3t nmos bridge rectifier 7%= A

it

N-Bridgex= &+
S8 wiel AH 74§~ Wakeup 7]
To) o} FQ8% A4S st} o] Wakeup 715 F
aol= 2~8& Stop/Idle or Sleep mode 4}Ef
2 A8 REAA7I 55 o83kl RF A&7 3

J

TAE }\]

AW T2E A2ES Wakeup Al7]E Aot

a9 29 ﬁol NFC 2.281#] 3] VREC PINZ 4+
7] BE9 9 7 024 9% RFE o= ARFH
Zd‘%;<20~36V>— Z939tl, 32E MCUZ Stop/ldle
T+ Sleep EEZFE VREC IS o] &3}e] Wakeup
Az 9l

MCU Power Supply

Ext Interrupt

HOST
MCU

VREC

N-Bridge &

VS5

a2l 2. N-Bridge & Wakeup 7l 8%
Fig 2. The block diagram of the wakeup function in
N-Bridge.

et AME M
N-Bridge 3| t#d

A=IE=H

=

22 Auto P&R ZM # o]

NFC S3i% & 47 % 3

(480)

rat

a3 3
Fig

N-Bridge &l M= 2fofotz
3. The top layout of N-Bridge.

a3 4.
Fig

N-Bridge 2 & ARZ
4. The die photo of N-Bridge.

ofzo] Aggomn ofd=21 E5L Full-custom #l°]
olo 7 ZgEojPu wEy EFo] [P & HAH
ek ¥ HolopxS 17 304 HolFEn

AAZE ¢8¥ N-Bridgee SMIC  180nm
mixed-mode &4& AH&3te] AlZtE ol Kt A Zo] ¢
2% Die photoE 19 404 Rt}

2. N-Bridgeet A|AE1IO] OIE{HO|A
B 32 E8)4 /2¥ N-Bridges theksh tluto]
29} QAEHol~E & 4 glal o] QU Ho|AE Fa

=
A ool el HloleE FolEon AgaA, ol



2015 38 MA3=ts ==X H52H H3=

99

Journal of The Institute of Electronics and Information Engineers Vol.52, NO.3, March 2015

NFC equipment

(Mobile phone, etc.) NBridge Host processor

Communication ANT

NFC-F g

Pratacol

(1) RF Communication Mode
(Only Type3 Tag 2 =)
Communication between NFC
equipment and NBridge

(2) Serial Communication Mode =

(Tag or Passive Target <) 3
Communication belween Host ‘g

NFC 7|2}t Device 72 ¢l
N-Bridge
N-Bridge Interfacing between NFC equipments
and devices.

Conpmunication

NFC-F
Protocol

o s

n

oHo|A

_O'L
rir

-Bridge 7t NFC & 541 o]—‘“ 14
), o] W= NFC Forum Type3 EjL
0}71] "t a9 5-(2)9 4= N-Bridge
ko] AlgdEAl A

52 gAE AP 2

Al
LY
38 47 ArlEEoR A5 4

N-Bridge Module

~~
vy

K 12CISPI

IRQ signal

NFC-F

NFC DEVICE 212/424kbps.

- Nbridge
Chip

Loop
Antenna

(Smart Phone) |~ 25—
(Dongle)

RE Wake-up signal

Ponet Il Power Source

NFC ctatv| et #EEyT| 7+ QlEfH oA 5§
= N-Bridge

N-Bridge Interfacing between NFC equipments
and blood glucose measurement system.

—

a8 6.

Fig 6.

N-Bridgeel 4 7H @4 <1
NFC 27258 A/ f =435
duht & Fxsia, oAd s F

NS E

=7kt
ZA39} N-Bridge ¢ HIZE ZA#ES

N*Bn'dge SEEES

H]Iﬂ_

N-Bridge #<| 7V &
=, 1 o]*‘ﬂﬂJ H]

o] =

PN
T M

*(Cuckoo A7),

t}. N-Bridge ¢ A5

H, #el

)

=]. 2~
& 4 9

1 g
o
1o,
>
M
&

o].&o q

3 20014 HojFa E‘r

f
oX,
off
rlo

AAR, LGAA}, 3
|otth o] X 29 VMRS
Aom A2 3o+ N-Bridge %‘JT}
dol ¥= ZAALY] Evaluation B= 53 4]
Gluco Navi 8FA4)ES YEFA
wpx| e Zo yERar
welo] daed 477} Aol

lo r:\:: ﬂﬂm
)
o,
Fot
=
ri
H N

0] =
A L

3Z

R

E 2 N-Bridge 2 ¢lA/AzZ| H|W
Table 2. Comparison of reading distance.
gE‘D'Iﬁ =, 2 = 2 E
TE2 | ABASI A0 G2 (AN | 53 | AzE3 | Gpm

AB/Boad | 4Smm | 40mm | 30mmo | 40mmo | 40mmo | 37Tmm E 40mm
SDFJ BDal;rd 45mm 43rmm 42ram S0mm 30mm 45rmm S3mm 47rm
sAﬁJm?naa'ld 20rmm 23mm 30mm 10rmrn 18mm Lemrmn Brarm 18mm
[S‘;iMZitSIF; 35mm 33mm 30mm 35mm 36mm 38mm 38mm 32mm
CUCKQO 20mm 25mm 1Tmm 28mrm 12mm 2rm 28mm 13mrm
Glueo Navi 15mm | 15mm amm 1imm | 10mm | 10mm | 23mm | 10mm
SRS-BTVS Sram 10mm Iram 13mm 10mm 3mm 13mm 3mm
N-Bridge SLSmm (4L25mm| 38mm | 55.75mm | &dmm (5325mm | 5Trom o | 36.25mm

g 15

I i

g 05 424kbps |

S ‘0 ' Depth=135mVv

e 0 e 20 e 40— 60 == 80 ~—— 100 —— 120 ~— 140
Time (msec)
% 7. N-Bridge 2 ==oil & Hspice AlEa0|4 &
ot
Fig 7. The Hspice simulation result for demodulation of

N-Bridge.



100

10 Fils FOIA 2106 AM

Fit Control Setep  Wigoer  Merire  Analyie ULt Heip

2 8 N-Bridge 2 2=xof st = HAE 1}
Figg 8 The field test result for demodulation of
N-Bridge

oA E} Zﬂ%%oﬂ H3 dso] Holds & F Atk
1356MHz 7H2]o] 415 2 5E 424kbps
3 A7E Hspice Al ZHo]AoE B
%OEH TS msec OF
1 2156 A7]& Volt

I‘-.dw

io ]
'—‘TT:

ﬂﬂﬂ N-Bridge {22 HXZE
2HE NFC A52 223

7oA Hoj& H-spice Al

DA Aes o 5 A

HE
23t
=
B

%‘ 7l

olo

o
-

AA

ot o
o,

®

Aget o] ool 7]
L3 oy 7 A

L
=

do diff

_0|L

2

R

e,

ot

o,
ﬂ My o 1 oo
mlo X oo o Mz

NFC 7]%9 2
a2, SMIC 180nm mixed-mo
Aoz AZE 59 ‘Ed N-Bridge®| 7153 %
AES ] flstod FHd IS4 7] A Esto] 7
Qi’ﬁ 7]'0—”40]‘% s A B S2E 4317
Asl FAA
selstalr.
~Bridgei= IoT AltjellA] @

R

1

1 ?Oﬂ Me
N-BridgeS 2413+

IIQ, ol oX Q_ ‘D’
0 o o ol o

M o off O

1o,
-m
HE g
=
o
rr
He,
o
kl

3

NFC 23X & A4

]
=

0&
rot

78 J

AogM &5 O QF%E Ad AMZE Aoz o
2n=

REFERENCES
[1] ISO/IEC, International standard 14443,

[2]
[3]

(6]

“Identification cards - Contactless IC cards -
Proximity cards.”

www.nfc-forum.org NFC Forum

ISO/IEC, International standard 18092,
“NFCIP-1(Near Field Communication Interface
Protocol - 1).”

ISO/IEC, International standard 21481,
“NFCIP-2(Near Field Communication Interface
Protocol - 2).”

Seung-chang Park, Seung-won Yoon, Dong-in
Shin, Dong-sup Oh, “A Design of Active
Business Intelligence Service based on Smart
Devices and RFID/USN,” in Proceedings of IEIE
summer symposium, Vol.35, No.l, pp.751-754,
2012.

Junghyun Cho and Shiho Kim, “Design of
single-chip NFC transceiver,” IEIE Journal, SD
part, Vol.44, No.1, pp.68-75. 2007. 1.



2015 38 X™MA3 3
Journal of The Institute of Electronics and Infor

of B HAH Q)
19854 - 2beeha 455t
A
[l

1987 g3
X

. 1993y st ed #7])2
AApg ek uAE

19939 ~1997d LGAA7 =9 A4
19971 ~2004\d opete]2(F) A%
2004 ~AA 22ejefe] = A =(F) i olA
<F#AEF : RFID, NFC, SoC>

M A =2(A"34)

1990 A=t stal % 2} 5t
[N =]
sty ey AL
Az ekt qArES
~1996% A AR A
~1997d g Aol &

19924

) 19924
19964

g
19974W ~2004d W AR 2~ A ALY
2004 ~ & A ool A A(F) AFirA

<F#AEoF ¢ RFID, NFC, SoC>

WP

=2X M52 H3= 101
orma

ation Engineers Vol.52, NO.3, March 2015

0zt

]:il\/

o
©
31
rL

A4

of
e
I

19973 Ted A7H
P A ApEY)
ZOOOLE LGRF=A]
EERE

2000 ~2002d =EA| ~d g F A

20023 ~20073 AwH 2~ A%

2007~ @A el o] 21 () ol Al

<F#AEoF ¢ RFID, NFC, SoC>

r>4 rsL 10 oy, f‘?l

2= e o
o L 2 for

ﬂ' _IQE r? 1% o

1997 ~

4 4 2839

1999 & sfal

sHhE

ol 1735

£

~20041d obehe] &(F)

49

2004% A »gloo] A oA}
FH#AlEeF ¢ RFID, NFC, SoC>

20044

20024



