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1. General description

1.1. General Description

NC-6002 13.56MHz NFC £M E4l 7]

or

= W&t =2=0lot.

NC-6002 RFID/Mifare/NFC UID T-Money/7HAlH|/AIIEFLE SNO 2|E R2EO|CH
S |

Mifare Key & &°33HH X’gst 259 DATAS =32 £ UGk S4 Y42 UART TTL
sS4l @Al X YsiH CtELbE ZED YNEoz HEEo UASH BHE 500hm

Direct matching 22 54 /0| QUCt

1.2. 7|2 AFF

g = AL & H| 11
. STM32F103
Main MCU
Cortex-M3(ARMv7), 48MHz
Program memory 64KByte Flash
Data memory 20KByte SRAM
LED Status LED 27 (&, &%)
UART(TTL Level) * 1
Interface
(CONNECTOR : 12505-06PIN Al
T8 7lE RFID/Mifare/NFC UID T-Money SNO
oy ¥ DC5Volt / 1A
1.3. RF A
3= A o H| 3
Fobs 13.560Mhz
£ gkSol 847 KHz
Qe[ Lt 50ohm I{E QFE|L}
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2. ot=ojof

2.1. Outline Dimensions

44.0mm

%2 1. NC-600 CAD £H

2.2.

1]
Jo
H

LED -~
MCU RF Chip l
Buzzer <~ <>
STM32F103 ST95HF 500hm -
| Matching
TTL UART

Power
DC5V / 3.3V

J% 2.NC-600 E3
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2.3. Serial 2/E{HO|A (CN1) / (CONNECTOR : 12505-06PIN Al&)
PIN NO Signal Name H 1
1 5Volt
2 TXD UART TTL Level
3 RXD UART TTL Level
4 GND
5 EX_IO1
6 EX_I102
Teac ol 1655580281006 " Fo 2 +62-5530- 5361558 UKLs wiwne ienc. co.kr




3. Electro-Optical Characteristic

3.1. H7|H E’d(Electrical Characteristics)
Parameter Min Typical Max Units
2= = 4.5 5.0 5.5 [v]
aH MR 150 200 350 [mA]

32. &4 §4
Parameter Min Typical Max Units
& 2& -10 40 °C
BE 2E -30 70 °C
A8 S 30 90 %
LR = 30 90 %

NL #809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea
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4. HE il

41. HE A

M
Ay phe

NC-800(161121) queD24
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BOTTOM ™ HA4t

0x

12 3. NC-600 HE H

42, Rt 734
W72 :440mm * MZ :32.0mm * 1.0T
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4.3.2. Bottom ™

o bEI%%ﬁ. CYTITTTT PEs =t

C1D‘-

c120 Iil]ilo

R15 [WEM U8
Cl6 N = —
C18 I W
c19 I =

NO #809, Re
TT el : +82-

NC-600(161201)

o, C4 R8 C29

o o

- : TCa% n-_o S A NI ol B
[AaRE
[] EE3° e 1t %I

e e

25 o -

f’%lﬁuucl?q !i!ln: Ooll!)""”l“\o
= ZEERI—o0) ©
:n‘RT—o"o

[+

1‘— Q@

S ] a—

R17

pled e c22 CT1
. - 0”"“""“J°EI%CZ102@

G o &l éh_

ent Officetel, Guui-don

Gwangjin-
0-8226-1006 Fax : +82-

030-556-158

u, Seoul, Korea
URL: www.ttcnc.co.kr



5.

=

5.1.

MCU

%] peramarrerirTc PAO/WKUP/USART2_CTS/ADC12_INO
3 PAL/USART2_RTS/ADC12_IN1 NEC 1RO IN
¥ Pc14/0sC32_IN PA2/USART2_TXADC12_IN2 m
X%~ PC15/0SC32_0UT PA3/USART2_RX/ADC12_IN3 [
14 FC_SPI CS
PA4/SPI1_NSS/USART2_CK [T5 FCSPICIK
PAS/SPI1_SCK [FT6—NFCSPT WSO
PAG/SPIL_MISO [FI7——NFC—SPIMOST
PA7/SPI1_MOSI
9
= PDO/OSC_IN PAB/USARTL_CK @u L 232 YO
PD1/0SC_OUT PAY/USARTL_TX T ]
PAL0/USARTL RX
c
— PA11/USARTL_CTS/CAN_RX/USB_DM %5
- PA12/USARTL_RTS/CAN_TX'USB_DP
#RESET 34 MCU_TMS
NRST PA13/JTMS/SWDIO 37— eU TCR™
ca PA14/JTCK/SWCLK
f{ PA15/3TDI
= 18 BUZZER_ON/OFF
R12 10k BOOTO 44 PBO/ADC12_IN8/TIM3_CH3
EOOTT PB1/ADC12_IN9/TIM3_CH4
PB2/BOOTL
L? 39 EX 1/01
PB3/JTDO/SPI1_SCK 20— EX 1/02
PB4/JNTRST/SPIL_MISO
aav aav 23y L6 PB5/12C1_SMBAI/SPI1_MOSI
Q Q Q MHC1608S601L8P p
O 5 VBAT PB6/I2C1_SCL/USARTL_TX
7| VDDA PB7/12C1_SDA/USARTL RX
t 5 VDD1 PB8/I2C1_SCLICAN_RX
t 78| VDD2 PBY/I2C1_SDA/CAN_TX
vDD3
>
e PB10/12C2_SCL/USART3_TX
u oul o T u 8 PB11/12C2_SDA/USART3_RX PASS LED
y= = N T =
8 & § = § 73| VSSA PB12/SPI2_NSS/I2C2_SMBA_USART3_CK
S S =i - S 51 VSSL PB13/SPI2_SCK/USART3_CTS
. i i 77| vss2 PB14/SPI2_MISO/USART3_RTS
o o N o = VSs3 PB15/SPI2_MOSI
O O O @) O
o o | | | [VER
STM32F103_LQFP48
5.2. NFC
33V 33V
o o
L1 L2
MHC1608S601LBP MHC1608S601LBP
BC3 Tc2: | BCa
100nF ——1uF/6.3¢T~10nF
N
L3
= 3.3V
NFM18PS105R0J3 Q
RS 3KE___NFC_IRQ OUT
STR1 NFC_IR
ST ho RO _3KF
SsI_0
3.3V ssl_1 R10
o
™ 1 14 ~~~_5600H
ISPI_SS
SPI_SCK
FCSPIMOSI | T7-{ SPI_MISO =
Rid R SPI_MOSI -
L Y e 215 ~~~_560nH ]
B NFC_IRQ OUT 14 6 R15
NEC RO TN T2 IRQ_OUT RX2
NRQ_IN
29 NC1 %
c13 |r10m= + YN NC2 [
Y2 R16 R NC3
27.12MHZ]3.2"2.DT ®© mg‘s‘
C14 | [10pF YoUT NCe
NC7
3 NC8
GND_RX NC9
GND NC10
B_GND NC11
V]

ST95HF-VMDST
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- -
53. 2| QIEEHIo|A
3.3V
Q +5V
o
R1 R18 o
NC NC
RV1
AVL14K-03-300
!
TTL 232 TXD L7 _~~~~__HB-1M1608-121JT TXD_OUT 2
TTL_232_RXD L8 ~~~_ HB-1M16(8-121JT RXD_IN i
EX /01 5
EX /02 5
CN1
c22 c23 RV2 RV3 12505WS-6P
NC _|_.__Nc AVL14K-03-30! ] AvL14K-03-30p
old
54. TIUH
+5V 3.3V
0 [e)
BNV\ 2 El
MHClsoalsemLBP - .I VIN  VOUT .I
D1 7 C20 CTl 1+ 1 . +CT2 c21
BZT52C 100nF—= uFIlOV/-|\ GND Ne X /-|\luF/10\E_100nF
u4
J FC6206S-332P/SOT89
= SOT-89 = =
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5.5.

TTL UART X|& (Option)

3.3V
o

C15
IlOOnF
16 =

Cc16 | C+ VCC
00
oo s = s |2—C17 | [100nF
4 6 —
l__‘ C2+ V-
(1:()1(;3nF (1301(?nl:
—I_—5‘ C2- GND 1
MCU RXD 12 13 — RS232 RXD
g RIOUT  R1IN [g
MCU_TXD YF R20UT  R2IN f&xy RS232 XD
T oIN 1001 1%
52>G232AITSSOP
R19 NC
R20 NC
® NC-600TTL Level 2 ALESHA|Z{E Of2f{ 0| =3 HZA jjof StL|C},
® U3 MAX232 H|A
® R19, R20 Oohm ¢4
2Q|ot Zt0| ™8™ TTL Level UARTE AL & £ QUSL|CH

"4

TT

=

C&C
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6.1. I% RE

X2 Power onA| AlA

RF ON

H XTV[ZE & T ZTAE YHO A2 T|CREICH =4 EH
HHOO| et AASES SHCEH NC400 sEHSE2 ofeliet ZCt
o ownm )
v
NE= R k-
Y
HEo =4
ol
v
AUTO MODE
v v v oN v
REQUEST CARD ID ¥ RF OFF
AUTO MODE
OFF
v v ¥ v

62. SAE ™Y

J% 4NC-400 5% SER

ety s 238 Hl 1
RF ON NC-600HR RF ON &%t

REQUEST CHEILIZEO| 7tE =X |5 &9l

A TS 7t= ID (RFID/Mifare/NFC UID T-Money SNO )

O|Al =X}
—

SET_MIFARE_KEY

Mifare Classic Card2| O|O|EtZ 97| <ot 7| &7

JIEE X|&HOR =X 25 0Ist0] FIE D

AUTOMODE
( RFID/Mifare/NFC UID T-Money SNO ) QA S%t
RF OFF NC-600HR RF OFF &%}
NL #809, Regenf@fﬂcefel Guui-dong, Gwangjin-gu, Seoul, Korea
TTC&C Tel : +82-70-8226-1006  Fax : +82-3030-556-1585 URL: www.ttcnc.co.kr



63. S M9

6.3.1. UARTTIL Y= EM ALY

2 E
| o
NC-6002 UART TTL S4 QIHH0|A 1X{E S XS $tCt.

HOolH 4 282 o2t ZCt

Parameter Values Units
Baud rate 115,200 bps
Data bits 8 bit
Number of stop bits 1 bit
Parity Non Parity bit

6.3.2. 0| =y =

STX LENGTH COMMAND DATA [n] LRC
0x02 OxHH OxHH OxHH OxHH....... OxHH
> STX : 0x02

>LENGTH : 2byteO|l{ COMMANDO|A{ DATA 7tX| ZO|E LIEHHCE
»COMMAND : &% HHO0

.%XF |:CI)=|E1O-|

— o

g0 HEX Zt
RF ON 0x10
REQUEST 0x21
CARD ID 0x3D
SET_MIFARE_KEY 0x22
AUTOMODE(ON/OFF) 0x3E/Ox3F
RF OFF 0x11

»DATA[n] : GIO|E HIO|E

NL #809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea
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>LRC : LENGTH OllA] DATA7ItX| XOR 4k

6.3.3. 2% Ty Zo
STX LENGTH RESPONSE DATA [n] LRC
0x02 OxHH OxHH OxHH OxHH....... OxHH
> STX : 0x02

»>LENGTH : 2byteO|l{ COMMANDO|A{ DATA 7tX| ZO|E LIEHHCE

>RESPONSE : FHO| Cist 3T &E|S LIEFLHCE
msE IF
SH 3R HEX 2
g43 0x00
0ol 24 0x02

>DATA[n] ;: OIO|E{ HIOIE

>LRC : LENGTH Of|A] DATA7ItX| XOR 4k

634 SAE ™

ik S o

SAE H3O SAE 0O|E EMSE NC-600HR 2 C|O|E{
RF ON 02 00 01 10 11 <=> 02 00 01 00 01
02 00 01 02 03 (PIE gle)
REQUEST 02 00 01 21 20 <=>
02 00 03 00 44 00 07 PtE &=X)
02 00 01 02 03 (PIE gle)
02 00 10 52 16 91 90 DO 30 88 52
CARD ID 02 00 02 3D 04 3C <=>
16 91 90 DO 30 88 77 66 21(BLOCK
16 Byte)
SET MIFARE_ 02 00 01 00 01 (&)
02 00 07 22 ~ <=> -
KEY 02 00 01 02 03 (& IH)
AUTOMODE
on 02 00 01 3E 3F <=> 02 00 01 00 01

N
Trcac

#809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea
Tel : +82-70-8226-1006 Fax : +82-3030-556-158

URL: www.ttcnc.co.kr




AUTOMODE
02 00 01 3F 3E =S 02 00 01 00 01
OFF
RF OFF 02 0001 1110 <=> 02 00 01 00 01
6.3.5. RFON
RF 2HEE 23t A7l B0 o|Ch.
m RFON HHO|
STX LENGTH COMMAND LRC
0x02 0x00 0x01 0x10 0x11
m RFON 8%
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x00 0x01
6.3.6. REQUEST
REQA FEE 7t=0| HM&sth= FEY o|ct
m REQUEST HHO]
STX LENGTH COMMAND LRC
0x02 0x00 0x01 0x21 0x20
B REQUEST 8 (7IE 818)
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x02 0x03
B REQUEST 8% (7IE AIJ)
STX LENGTH RESPONSE DATA [n] LRC
0x02 0x00 0x03 0x00 OxHH....... OxHH
NL #809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea
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6.3.7. SET_MIFARE_KEY
Mifare Card?| X[g& =52| HO|HE ==Y = U= Mifare Key &S 283t
Y of O|Cf

rr

CIZE= Mifare Key 4t0| AH™E|0] UX| %2 EHO|H O|Uf= CARD2| UID &t2
235t 7|sS MESHH , Mifare Key 7 A™EE|H 2|E7(0f i ZfO] MZEEOf

Ol AZHoHM Mifare Key 2ts 28 5 ALK ( 0| Off & 20|= FX|E )

CEAl UD Zt =32 37| 28t Mifare Key #2 Clear 8t2{8¥ Mifare Key 72

=
=
2T 0x0 ¢e=E MESHH FICh

m SET_MIFARE KEY HZ0{

STX LENGTH COMMAND DATA [n] LRC

0x02 0x00 0x07 0x22 OxHH....... OxHH

B SET_MIFARE KEY S& (43)

STX LENGTH RESPONSE LRC

0x02 0x00 0x01 0x00 0x01

B SET_MIFARE_KEY S (AIl)

STX LENGTH RESPONSE LRC

0x02 0x00 0x01 0x01 0x00

NL #809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea
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6.3.8. CARDID
7tE OtO|L|E QFst= FZOf O|Ct
H

e =5 Mz Qlo] HHOE ELHH UID =3 7|s2 L,
o SEEHSIL YUAE|H Mifare Key & 0|28t sy £ 00|
Z32|5kA ELICt Key A ID 22 &3 StA ELUCt.

U0 2150 HX| HoH
=
=

EIE[MAM of 7] 2t &2 )

uiD =3/

16 HIO|EE

U
= HIO|H 16 HIO|ES 4517

25t =28 NO2| 0| matM 7HES| 31T
2yt sreol gete 21 e - = =

m CARDID EEHO

STX LENGTH COMMAND LRC
0x02 0x00 0x01 0x3D 0x3C
m CARDID % (7IE 88
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x02 0x03
m CARDID €& (7IE 8)
STX LENGTH RESPONSE DATA [n] LRC
SAK + ZtEID OxHH
0x02 OxHH OxHH 0x00 Or TMONEY
SNO
Mifare Bank Data =32/
® Mifare Data HHO]
STX LENGTH COMMAND BLOCK NO LRC
0x02 0x00 0x02 0x3D 0x04 Ox3B
NL #809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea
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m CARDID €% (FIE 813)

STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x02 0x03
m CARDID % (7IE U8)
STX LENGTH RESPONSE DATA [n] LRC
SAK + Block OxHH
0x02 OxHH OxHH
Datas
6.3.9. AUTOMODE ON
7tEE K& AXSHA X|{St= 7HE7F LAHR|H “CARDL| UID SE(ZIE}S) TIAIX]”

=1
ISt QCZ A|ESt= O

( 7tE7F HA] 2 WEF HMEEl= HAIX)2A A .
m AUTOMODE ON E3Ho]
STX LENGTH COMMAND LRC
0x02 0x00 0x01 O0x3E Ox3F
m AUTOMODE ON 8%
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x00 0x01
6.3.10.AUTOMODE OFF
AUTOMODE RZEE ZT=dt= HHOO[C},
m AUTOMODE OFF H&0f
STX LENGTH COMMAND LRC
0x02 0x00 0x01 Ox3F Ox3E
NL #809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea
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B AUTOMODE OFF 2%t

STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x00 0x01
6.3.11.RF OFF
RF ZEE HZdst AI7|= BB O[Tt
m RF OFF HHO|
STX LENGTH COMMAND LRC
0x02 0x00 0x01 0x11 0x10
m RFOFF 8%
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x00 0x01

"4
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7. Warranty

A. TTC&C warrants that its module conforms to the foregoing specifications and TTc&c will
test "“QC" to all NFC Antenna modules sold.

B. TTc&c disclaims all other warranties including the implied warranties of merchantability

and fitness for a particular purpose.

C. TTc&c will not take responsibility for any trouble that is caused by using the NFC module

at conditions exceeding our specifications.

D. These specifications are applied only when a NFC module stands alone and it is strongly
recommended that the User of the NFC module confirms the properties upon assembly.
TTc&c is not responsible for failures caused during and after assembling. It will be

excepted from the rule if the failure would cause undoubtedly by TTC&C.

E. A claim report stating details about the defect shall be made when returning defective
NFC module. TTc&c will investigate the report immediately and inform the user of the

results.

F. The module described in this brochure is intended to be used for ordinary electronic
equipment (Such as office equipment, communications equipment) on the applications
in which exceptional quality and reliability are required, particularly when the failure or
malfunction of the NFC module may directly jeopardize life or health (such as for
airplanes, aerospace, submersible repeaters, nuclear reactor control systems,

automobiles, traffic control equipment, life support systems and safety devices)

G. TTC&C liability for defective devices shall be limited to replacement and in no event shall

TTC&C be liable for consequential damage or lost profits.

H. Warranty on the harmful material to circumstances
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J.

Our company warranties our information on the harmful material to circumstances

related to all products supplied to your company by us is a correct source.

We warranty to be responsible for any damage or loss taking place due to the case of
that your company and the third party have a dispute or sue because of the observance
of circumstances standard, or the discordance, error of the information of material to

circumstances supplied by us.
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8. Others

A. The warranties of quality set forth herein are exclusive. All previous negotiations and
agreements not specifically incorporated herein are superseded and rendered null and

void.
B. Both parties shall sincerely try to find a solution when any disagreement occurs regarding

these specifications.

C. User shall not reverse engineer by disassembling or analysis of the NFC modules without
having prior written consent from TTc&c. When defective NFC modules are found, the

User shall inform TTc&ec directly before disassembling or analysis.

D. These specifications can be revised upon mutual agreement.

E. TTc&c understands that the User accepts the content of these specifications, if the User

does not return these specifications with signatures within 3 weeks after receipt.

NL #809, Regem‘ Officetel, Guui-dong, Gwongjin—sgu, Seoul, Korea
TTC&C Tel : +82-70-8226-1006 Fax : +82-3030-556-1585 URL: www.ttcnc.co.kr



2020-1-29

9. Manufacturing Process

Solder Print with PCB

N

Chip Mounting(SMD)

v

Reflow(Curing)

v

1st Test (Visual)

v

Connector =4

v

Connector Soldering

v

PCB Cutting

v

2nd Test (T 7| M E4)

v

Q.C HAL

y

Packing

v

Shipping
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10. Reliability Test
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