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1. General description

1.1. General Description

NC-600S= 13.56MHz NFC &M &4 7|2 W&t Z=0|Ct

NC-600S2  RFID/Mifare/NFC UID T-Money/ZhAlH|/AlmEIIE SNO 2|5 REO|CH

Mifare Key £ 2F5tH X| g2 =52 DATAE =2/ + ULt

s gMES XHoiH ¢HLUE st EMY2=ZE KA

Al

—

ofm

0

Direct matching 22 54 /0| QUCt

1.2. 7|2 AFF

o

FAlLS UART TTL
X

O0§& 2 500hm

& =5 AR & H 1
. EFR32BG22
Main MCU
Cortex-M33, 76.8MHz
Program memory 512KByte Flash
Data memory 32KByte SRAM
LED Status LED 27§ (&, &%
UART(TTL Level) * 1
Interface
(CONNECTOR : 12505-06PIN At&)
T& 7IE RFID/Mifare/NFC UID T-Money SNO
s DC5Volt / 1A
1.3. RF AlY¥
3= A o H| 3
Fots 13.560Mhz
£ kSt 847 KHz
?_l.

50ohm IHE OtE||Lt

NO
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2.1. Outline Dimensions

A7,

_EI . T
SHEAL-F ﬂﬂﬁﬂ:lﬂ
R10E20] n 5 oy
] M v Ees
DB e i
i ’E"gg' =8 =
0 38; Fi== (s et
8 [t 15 et :
CILICY o

Heel

%2 1. NC-600S CAD £H

22. EHE
MCU
Buzzer <— R
EFR32BG22
33 2.NC-600S EH
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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 URL: wiwwe fienc. 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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W72 :440mm * MZE :32.0mm * 1.0T
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4.3.2. Middle H
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4.3.3. Bottom ™
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5.1. MCU

AY11
NC 23%_4Mic
TCK-2520
#RESET AR1 . 0_RESET AU
VMCU R1005 EFR32BG22C222F352GM32-C
il QFN32-4X4
173
7 17 ARZ NC_R1005
HFXTAL | PADD (g Mo TeR N
- 3 PADl Tia MCU_TMS
AL HEXTAL O PADZ o0 —Rs NC_R10Q5
- —~BLM1SAAGIDZ _ L1 10 PAD2 [75q AR4 NC_R10Q5
L2 REVDD o[22 XD T
——BLM15AG102 L180B 13 73 MCU_RXD =
v EMISAG RAVDD PADS -
AC13 AC1| AC2| AC3 12
2| Abd] RF2G4_10 16 EX_IIO1
VMEU 100nF [120pF [100nF [120pF 1 PEOD 45 EX_II02
C1008 RFVSS PBO1 4o PASS_LED
8 PBOZ
RESETR
= afE __NC
VMCU AL3 ~Rioos 2 | ) 1 NFC_SPI_MOSI
A ~~__ART 1 0HM, 2g | VREGYDD PCOO 3 NFC_SPI_MISO
L1608 " Rioos ag | A¥DD Peot s
BLMZ1BD10ZSN1D lovoo PCOZ Mg NFC_SFl_CS
25 | e gcm 5 NFC_IRG_IN
28 o4 g NFC_IRQ_OUT
VDD PCOS
ACS | |1uE 24
}EDDﬁ DECOUPLE o0 |22
ACE| AC4 AC1E AGI0 27 3
[ AC14 ACO f— 33 | VREGVSS FDO1
17uF [100nF - == 1 100r] VES_PAD
1005 [C1005 wF  10eF  c{oos c1ods
c{oos ¢{o0s
5.2. NFC
3.3V 3.3v
o o
L1 J J L2
MHC1608S601LBP g g MHC1608S601LBP
BC3 _!_ TC2: | BC4 _!_
100nF 1uF/6. 10nF
o
L3
3.3v = 3.3v
b NFM18PS105R0J3 °
R4 3.3KF 21 ST RL R5 3.3KF___NFC_IRQ OUT
C2 1inF ST:RO R9 3.3KF. NFC_IR
= VPS_TX
33V 31
Q Rre 3.3KF 19 GND_™X— ]
R7 A A_3.3KE_20 | SSLO =
sgv L VN ssi1 a2 R10
R11 R 1 A4~ 560nH
FC_SP S 15 _L
FCSPICIK 8| /SPI_SS
FC_SPI_MISO_| 16| SPI_SCK
FC_SPI_MOSI_| 7 ggl’m‘oss?
R14 R - C
e VN o 215~~~ e ]
= 14 6
NFCTROR 15 nrq_out R R1s
/IRQ_IN
29 NC1 %
c13 |r10m= + YN NC2 [
Y2 R16 R Ne3
27.12MHy3.2~2,;| ®© mgg
C14 | [10pF YoUT NCe
NC7
== 8 NC8
- GND_RX NC9
GND NC10
B_GND NC11
. U2
= ST95HF-VMDST

O
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53. 2|F UEEHO|A

3.3V
Q +5V
o)
R1 R18 d
NC NC
RV1
AVL14K-03-300
T
TTL 232 TXD L7 _~~~__HB-1M1608-121JT T™XD_OUT 2
TTL 232 RXD L8 _~~~__HB-1M1608-121JT RXD_IN 3
7
EX_1/01 5
EX 1/02 5
CN1
c22 c23 RV2 RV3 12505WS-6P
NC —l_.——NC AVL14K-03-30 AVL14K-03-30p
olHd
54, TR
+8Y 33y
Lo o
MHC 1803560 1LEP
vy L1808 _ 2 [ 3 ,
od
D1 €20 et = | ~CT2 c21
BTS2 100nF ——TuFHOV | 1 4  ——1uFH0V"—100nF
S0D-123 c1005| cC1608P GMND NG [~ C1608F | G100
U4
- FCB210P332PRG
1 S0T-80 -
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5.5.

TTL UART X|& (Option)

® U3 MAX232 X7

® R19, R20 Oohm ¢4

2|t Zt0| £=™H38l ™ TTL Level UARTE At

3.3V
(o]
c15
Iloom:
1 16 —
c16 | c+ vce -
100nF _l_ 3 ) o
o ve C17 | |100nF
4 c2 V- 8 =
ci1s | C2* - c19
100nF 100nF
5 15
| C2- GND
MCU RXD 12 13— RS232 RXD
5| RIOUT  RI1IN [tg
MCU_TXD YF] R20UT  R2IN [&X RS232_TXD
= oY TLN  T1OUT [7 =
N meout BR
U3
MAX3232A/ TSSOP
R19 NC
R20 NC
-t —_
® NC-600S TTL Level £ AMESHA|Z{H Of2fZ 0| =7 HZ 8O LTt
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6.

6.1. 3% &1 4Ei (AUTO MODE)
2Xo= AUTO MODE 7} ON E|0f U= EfZ ZE1E|0, 115200bps2

—
—
HEES UD S EHYSHE FtEQ| UDS A0 SRS Holy 4 Ytk

AUTO MODE= <& RF7F AM U= HEIOIH, 7|Ef SM8E ARESIE{E AUTO
MODEE OFFE #Z3st1 AHETICY.

RF ON @&o| A2, 0|0] RFZl HMRUAHLL AUTO MODEZt ONY & MY 2tz
HAIX] CHAI & oflg] HMEDE 2[HEICH

62. S BE
Z|ZE Power onA| A|AHI X7|3E 2=
N

& sAE YO £AS J|CHRCh 44 &
H2olo| matA BASES FHCH NC0 SHBZL ofefel 2Lt

— | e

v

AUTO MODE
\J \J ON \ J

RF ON REQUEST CARD ID * RF OFF

AUTO MODE
OFF

v Y ¥ Y

1% 4NC-600S S% SEX

NL #809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea
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63. ZAE HHY

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

»>COMMAND : =ZF HZHO
[

A #809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea

HHO] 7ls &4 Hl 1
RF ON NC-600SHR RF ON =%t
REQUEST CtHLIEEO ZtE EXf F5F =20
7}= ID (RFID/Mifare/NFC UID T-Money SNO )
CARD ID
e =4
SET_MIFARE_KEY | Mifare Classic Card2| H|O|EtE 17| I3t 7| M
7IEE X&HeE EXf |FF &QIsto] 7t= ID
AUTOMODE _
( RFID/Mifare/NFC UID T-Money SNO ) QA &t
RF OFF NC-600SHR RF OFF =&t
64, It MY
6.4.1. UARTTIL Y& EM AN
NC-600S2 UART TTL 4! QIHHO|A 1X{E 2 NS THC.
Ooly s4 dd2 oreiet &Lt
Parameter Values Units
Baud rate 115,200 bps
Data bits 8 bit
Number of stop bits 1 bit
Parity Non Parity bit
642 FEO0| =YY =ol
STX LENGTH COMMAND DATA [n] LRC
0x02 OxHH OxHH OxHH OxHH....... OxHH
>STX : 0x02

Tc&c Tel : +82-70-8226-1006 Fax : +82-3030-556-1585 URL: www.ttcnc.co.kr




ms% YO

=l ly HEX Zt
RF ON 0x10
REQUEST 0x21
CARD ID 0x3D
SET_MIFARE_KEY 0x22
AUTOMODE(ON/OFF) 0x3E/0x3F
RF OFF 0x11

»>DATA[n] : HIO|E| HIO|E

>LRC : LENGTH OllA] DATA7ItX| XOR 4t

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 : HH0| CHst & MENE LIEHACE

msE 7
= =7 HEX 2}
a4 0x00
of| 24 0x02

»DATA[n] : GIO|E HIO|E

>LRC : LENGTH OllA] DATA7ItX| XOR 4k

SAE H3O SAE HO|E EM

ok
Ol

NC-600SHR 2%} |0|E

NL #809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea
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RF ON 02 00 01 10 11 e 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 (ZtE =XH)
02 00 01 02 03 (PIE g2)
02 00 10 52 16 91 90 DO 30 88 52
CARD ID 02 00 02 3D 04 3C e
16 91 90 DO 30 88 77 66 21(BLOCK
16 Byte)
SET MIFARE_ 02 00 01 00 01 (H43)
02 00 07 22 ~ <=> “
KEY 02 00 01 02 03 (& 1H)
AUTOMODE
02 00 01 3E 3F <=> 02 00 01 00 01
ON
AUTOMODE
02 00 01 3F 3E <=> 02 00 01 00 01
OFF
RF OFF 02 00 01 11 10 <=> 02 00 01 00 01
6.4.5. RFON

RF 2EE 293t A7l &Y O|L.

m RFON E3Ho

STX LENGTH COMMAND LRC
0x02 0x00 0x01 0x10 0x11
m RFON 8%
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x00 0x01
6.4.6. REQUEST
REQA HHE 7I=0| MEsts E™HO O|Ct
B REQUEST HZ0f
STX LENGTH COMMAND LRC
0x02 0x00 0x01 0x21 0x20

"4
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B REQUEST 8% (I 818)
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x02 0x03
B REQUEST 8 (7I= AS)
STX LENGTH RESPONSE DATA [n] LRC
0x02 0x00 0x03 0x00 OxHH....... OxHH

6.4.7. SET_MIFARE_KEY

Mifare Card?| X|HE =Z9| HO|HE =3

Yo ojct

CIZE+&= Mifare Key 40| EEE0] UX| A2

A

£ e Mifare Key 72 dHs}

rir

AME{O|0y O|Wf= CARDS| UID 2

Z3%t= 7152 MESHH | Mifare Key 7t 28EIH 2470 8§ 10| MEEOf

Ol AHZHM Mifare Key #iE 28 = ULt ( HAO| Off & =0 = FX|E )

CtAl UID ZF =3

=
=
05 0x0 g2 M

m SET MIFARE KEY E20f

STX LENGTH COMMAND DATA [n] LRC
0x02 0x00 0x07 0x22 OxHH...... OxHH

m SET_MIFARE_KEY 8% (43)
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x00 0x01

m SET_MIFARE_KEY S (&)
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x01 0x00

"4
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6.4.8. CARD ID
JtE ofolC|2 2¥sts Yol ojct
o 22 ¥ Qo] FHOIS B UD X3 7|52 +¥sta,
o S=HTIL YUY Milare Key 2 0183 oY 22 HO|E 16 HO|ES
Z3[61A ELICH Key #0| 9F0| EX QOB UD Zte =3 oA HLiTt,
2t 22 NO2| HOl M2tk FHEC| ofF 22 GIOJE 16 HO|ES A5
gt % steo Heste 7| e | = 2o
( EIEINQIN of 7| 3t 22 )

uiD =3/

m CARDID EH

STX LENGTH COMMAND LRC
0x02 0x00 0x01 0x3D 0x3C
m CARDID 8% (IE 83
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x02 0x03
m CARDID % (7IlE U3)
STX LENGTH RESPONSE DATA [n] LRC
SAK(1Byte) + OxHH
FtEID
0x02 OxHH OxHH 0x00
Or TMONEY
SNO
Mifare Bank Data =3/
B Mifare Data B0
STX LENGTH COMMAND BLOCK NO LRC
NL #809, Regent Officetel, Guui-dong, Gwcmgjin—bgu, Seoul, Korea
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0x02 0x00 0x02 0x3D 0x04 0x3B
m CARDID 2% (ZIE 23
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x02 0x03
m CARDID 8% (7IE %)
STX LENGTH RESPONSE DATA [n] LRC
SAK + Block OxHH
0x02 OxHH OxHH 0x00
Datas

6.4.9. AUTOMODE ON

ZtES X[& HAISHY X|@dt= FtEZF YHARH “CARD2| UD SE(ZIEUAS) HAIX|"
( 7tE7F €A 2 M2 B&SE= HAIX)2H5s ZES ARSts -0 O|Ch

m AUTOMODE ON E&of

STX LENGTH COMMAND LRC
0x02 0x00 0x01 Ox3E Ox3F
m AUTOMODE ON 2%
STX LENGTH RESPONSE LRC
0x02 0x00 0x01 0x00 0x01
6.4.10.AUTOMODE OFF
AUTOMODE 2 E 25l= YHO{0|LC},
B AUTOMODE OFF E&of
STX LENGTH COMMAND LRC
0x02 0x00 0x01 Ox3F Ox3E

m AUTOMODE OFF 2%t

"4
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0x02 0x00 0x01 0x00 0x01

6.4.11.RF OFF
RF ZES H|gtdet A7l E-Of O|ct.

m RF OFF @30

0x02 0x00 0x01 Ox11 0x10

m RFOFF 8%

0x02 0x00 0x01 0x00 0x01

L4 #809, Regent Officetel, Guui-dong, Gwangjin-gu, Seoul, Korea
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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&c 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.
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9. Manufacturing Process

Solder Print with PCB

N

Chip Mounting(SMD)
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Reflow(Curing)
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Connector =4
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2nd Test (T 7| M E4)

v

Q.C HAL

y

Packing
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Shipping

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



2020-1-29

10. Reliability Test
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