X-NUCLEO-NFCO05A1

life.augmented

Title X-NUCLEO-NFCO05A1 , r
Size: A4 Number: 1 Revision: Al - 'l

Date: 05.07.2019 __ Time: 07:45:08 | Sheet 1 of 5 life.augmented

File: Title Page.SchDoc MDG NFC & Reader Competence Center

3 4




X-NUCLEO-NFCO05A1

Table of Content

Sheet 1: Title Page

Sheet 2: Project Page (This page)
Sheet 3: X-Nucleo Connector Schematic
Sheet 4: ST25R3911B Schematic

Sheet 5: Matching and Antenna Circuit Schematic

PCB Stackup

U_Module 1_Connector-Schematic
Module 1_Connector-Schematic.SchDoc

SPI/Power Supply <4

Eoard Layer Stack

Top Owverlay 0,000mm

Top Solder 0,000mm

Top Layer 0,052mm
Dielectricl 0,620mm

GHND 0,035mm

VBUS 0,035mm
Dielectric 2 0,620mm

Bottom Layer 0,052mm

Eottom Overlay 0,000mm

Revision History

e.augmented

ALl: Initial Release

U_Module 2_ST25R3911 Schematic
Module 2_ST25R3911 Schematic.SchDoc

06.06.2017

{__» SPI/Power Supply Antenna_Con <

U_Module 3 Matching_and_Antenna Schematic
Module 3_Matching_and_Antenna Schematic.SchDoc

(> Antenna_Con

Title X-NUCLEO-NFCO05A1

Size: A4 Number: 2

revtion AL ST,

Date: 05.07.2019 Time: 07:45:08

Sheet 2 of 5 augmented

File: Project Page.SchDoc

MDG NFC & Reader Competence Center

3

4




O

Extension connectors

O

MCU LED6 TX
VBUS 3.3V MCU_LED5 AP2P
CN5
D15PB8 [ MCU LED4 TV
- CN6 D14PBY ]| 7>
30 NG, 3 MCU _LED3 TA
S| 5 OREF 715
3l 3 RESET SCLK_MCU J100] D13 PAS 6 |2 MCU_LED2 TB
ol 2 +3V3 MISO_MCU closed OR [ D12 PAG 5 Q
ol ¢ +5V MOSI_MCU DIIPAT] } |3 MCU LED1 TF
3| s GND /SS_MCU closed 0R J101 DIOPBG | o |3 3.3V
2l GND 7SS_MCU open J102 DOPCT 5 |2 T PWR Ok
S| s VIN /SS_MCU open J103 D8 PA9 1 ]
Header 8X1_Female | Header 10X1_Female 100 [R101 R102 R103 R104 K105 R106
> CN9
a IRQ MCU A0 PAO MCU LED6 D7 PA8 [ .= |>
5 ‘ MCU LEDL Al PAl D6_PBI10 a A DDA\ Y
° MCU LED2 A2 PA4 MCU LED4 D5 PBZ | [ |5 SN TN T ~
o | 4 — MCULEDS A3 PBO MCU LEDS D4 PBS | 5 |O LED100 | LED102 LED104 LED106
3| 5| A4 PCL SCLK MU, J104D3 FB3 | ) |© LED101 | LED103 LED105
3| ¢l A5 PCO open D2 PAIO | , |S
Q D1 PAZ | ]
S Header 6X1_Female DO PA3 1 Q —_— = = == == =
(@] - - - - - - -
Header 8X1_Female
VBUS
3.3V
SPI/Power_Con L100 L101
Iy FB_0603 FB_0603
Q Q S8y - klOO Eml EIOZ -
SCLK_MCU
SPI/Power Suppl SO C_100p| 0402_X]R C_2u2| 0402_X5R
VEE MOSI_MCU
R IRQ_MCU
NIEE MISO_MCU L
. /SS_MCU
Title X-NUCLEO-NFCO05A1 ['—-
Size: A4 Number: 3 Revision: Al ,’
Date: 05.07.2019 __ Time: 07:45:09 | Sheet 3 of 5 augmented
File: Module 1_Connector-Schematic.SchDoc MDG NFC & Reader Competence Center

3

4




ST25R3911 NFC Initiator /7 HF Reader

Controller Interface

J200 d.n.p.
V_RF V_RF SPI/Power_Con
zf If_'ZYO'OY'\ | IGND V_RF 3911, VSP RF 3V3
FB_0603 I ' V_RF
- 33 C_1p_04p2_X5R 33V
JP200 - - - SPI/Powep Supply
R200
| c201 INTR_11
d.n.p. C20; 5_>H_ MISO 11 RZI—1 — :\,/I\ll-g?)
d.n.p. [C_100q 040 AR MOSI_11 L—[XAJZ
| C_100n 0402 X7R SOk 11 RqE———F— gACCI)_SKI
GND SEN_11 ——R20% S
SEN_11 32 [Tes P TRIML 0 |12 TRIM1_ 0
MISO_11 291 e 2 8 b | TRIML 1
MOSI_11 30 o > = 15 TRIM1 2
MOSI a TRIM1_2
SCLK_11 3L S 13 TRIML 3
SCLK TRIM1_3
INTR 11 271 \ro
P200 28 | MAu_cLk TRIM2 0 23 TRIM2 9
R ST25R3911 TR 1 |57 T
A A — Cso 2 | cgp NFC Initiator / HF Reader ICq s o2 [14 TRIM2 3
Csl 25 — A C i
z z R206 csi ntenna Connection
= 10 RFO1
— 5 U RFO2
- o GND}— 1 XTI W o RFO2
c205 L |:| H xT04S, &% 65 2
— c4o6 5% Be F& of. A0 Z R
d 0102 Y200 8¢ ¢ LY 3288 grp K2 RFI2 Antenna_Con
GN GND s C_pp2_(¢402 5 RFI1 -
~lg j“’Lﬁ S|®|  sT25R3011B RFI2Z__ Rri2
b0 c207  GND N RFoz— RFOL
C_8p2_0402 RFO2
DOD [T Q 9 TRIM1_0 <_Antenna_Con
2 S < 2 o TRIML L rpim1 1
(G} (0} a a a o R 2 =
%) 7] 17 [©] J202 — TRIM1_2
2 g g < TRIML § 1p\173
© = Cc208 co10| | cou1 § ; 2 TRIM2_0
HH HHHRH
d TRIMS TRIM2 2
GN GND c_10n 04p2_X7R| [c_10n j0ah2 X7R TRIM2_3
C~10n_pap2—X7R| [C-10n]0402_X7R
c212 T214| | T215]
HH UHYH
C 2ud 0402_X5R| C_2u2|0402_X5H
C_2u2[0402_x5R C_1pn_Q402_X5R
SND GND  GND
Title X-NUCLEO-NFCO05A1 r:-
Size: A4 Number: 4 Revision: Al ,l
Date: 05.07.2019 __ Time: 07:45:09 | Sheet 4 of 5 augmented
File: Module 2_ST25R3911 Schematic.SchDoc MDG NFC & Reader Competence Center
2 3 4




Antenna Circuit incl
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Bill of Materials

Source Data From:

None

Project: X-NUCLEO-NFCO5A1 ‘ yl
Variant: None ®
Board Reference NFCO5A1

Board Category X-NUCLEOO

Version Al

X-NUCLEO-NFCO05A1

Designator Comment Footprint Quant|{Manufacturer Manufacturer Part Numbe| Supplier 1 Supplier Part Number 1 2nd Source
C202 d.n.p. C0402 1
C303, C306 d.n.p. C0603 2
CN5 Header 1*10P_FEMALE (1 Samtec S$SQ-110-03-L-S Farnell 2283783
10X1_Female
CN6, CN9 Header 1*8P_FEMALE (2 Samtec SSQ-108-03-L-S Farnell 2283782
8X1_Female s
CN8 Header 1*6P_FEMALE (1 Samtec SSQ-106-03-L-S Farnell 2283759
6X1_Female
J100, J101, J302, J303 (closed OR JP2_SMD_CLOS (4 Multicomp MCO00625W040210R Farnell 1357983
ED
J200, J202 d.n.p. PIN1 2
J300 d.n.p. HDR1X3 1
J301 d.n.p. HDR1X2_SLIM |1
JP200 d.n.p. SMD H2 1
L100, L101, L200 FB_0603 L0603 3 MURATA BLM18EG471SN1D Farnell 1515722
LED100 Green D0603 1 Lite-On LTST-C190KGKT Digi-Key 160-1435-1-ND
LED101, LED102, Blue D0603 6 Lite-On LTST-C190TBKT Digi-Key 160-1646-1-ND
LED103, LED104, -
LED105, LED106
logol Comment NUCLEO_black |1
0.5cm
P200, P201 d.n.p. U FL Socket - 2 HRS (HIROSE) U.FL-R-SMT-1(10) Farnell 1688077
HRS - Surface
Mount
U200 ST25R3911B ST25R3911B- 1 STMicroelectronics ST25R3911B-AQFMCT- |Digi-Key ST25R3911B-AQFMCT-ND
QFN32 5X5 0.5 ND
Y200 27,12MHz Crystal [XRCGB_F_MN |1 MURATA XRCGB27M120F3MO0R [Farnell 1885632
0
L300, L301 270n L0603 2 MURATA LQW18ANR27G80D Digi-Key 490-13392-2-ND "270nH Unshielded Wirewound
- Inductor 260mA 2.42 Ohm Max
0603, SFR@1,25GHz,
Q>24@100MHz"
R101, R102, R103, 1k R0402 8 Panasonic ERJ2GEJ102X Farnell 2059225 1 kohm, 50 V, 0402, >100 mW,
R104, R105, R106, - +5%
R205, R206
R300_NFCF, 1R9 R0603 2 Vishay Dale CRCWO06031R96FKEA |Digi-Key 541-1.96HHCT-ND 1.96 Ohm +1% 0.1W, 1/10W
R301_NFCF 7 Chip Resistor 0603
C314, C315 C_5p6_0402 C0402 2 MURATA GRM1555C1H5R6DA01 |Digi-Key 490-5946-1-ND 5,6pF =0,5pF 50V COG, NP0
D 0402
R300, R301 5R6 R0603 2 Yageo RCO0603FR-075R62L Digi-Key 311-5.62HRTR-ND 5.6 Ohm 5% 0.1W, 1/10W
Chip Resistor 0603
C204, C205, C316, C_12p_0402 C0402 4 MURATA GRM1555C1H120GA01 |Digi-Key 490-6197-1-ND 12pF +2% 50V COG, NP0 0402
C317 D
C318, C319 C_27p_0402 C0402 2 MURATA GRM1555C1H270GA01 |Digi-Key 490-6224-1-ND 27pF +2% 50V COG, NPO 0402
D
C320, C321 C_56p_0402 C0402 2 MURATA GRM1555C1H560GA01 |Digi-Key 490-6247-1-ND 56pF +2% 50V COG, NP0 0402
D
C305, C307 C_56p_0603 C0603 2 MURATA GRM1885C1H560FA01D|Digi-Key 490-9726-1-ND 56pF +2% 50V CO0G, NP0 0603
C300, C311 C_82p_0603 C0603 2 MURATA GRM1885C1H820FA01D | Digi-Key 490-10724-1-ND 82pF +1% 50V COG, NPO 0603
C302_NFCF, C_120p_0603 C0603 2 MURATA GRM1885C1H121GAOL |Digi-Key 490-12712-1-ND 120pF +2% 50V COG, NPO
C309_NFCF D 0603
€302, C309 C_180p_0603 C0603 2 MURATA GRM1885C1H181GAOL |Digi-Key 490-11450-1-ND 180pF +2% 50V COG, NPO
D 0603
R200, R201, R202, 220R R0402 5 Yageo RC0402JR-07220RL Digi-Key 311-220JRTR-ND 220 Ohm 5% 0.063W, 1/16W
R203, R204 Chip Resistor 0402
C100 C_100p_0402_X7 |C0402 1 [AVX 0402YC101KAT2A Digikey 478-7887-1-ND 0402, 0.01 WF, 25V, + 10%,
R X7R
C101, C208, C209, C_10n_0402_X7R (C0402 5 AVX 04023C103KAT2A Farnell 1327624 0402, 0.01 pF, 25V, £ 10%,
C210, C211 — X7TR
C201, C203 C_100n_0402_X7 (C0402 2 MULTICOMP MC0402X104K100CT Farnell 1759380 0402, 0.1 pF, 10 V, + 10%,
R X5R,
C200, C215 C_1u_0402_X5R [C0402 2 MURATA GRM155R61C105KA12D|Farnell 2362093 0402, 1 yF, 16 V, + 10%, X5R,
C102, C212, C213, C_2p2_0402_X5R (C0402 4 MURATA GRM155R60J225ME15D|Farnell 2362088 0402, 2.2 pF, 6.3V, + 20%, X5R
C214
€206, C207 C_8p2_0402 C0402 2 MURATA GRM1555C1H8R2CA01 |Farnell 1828874 0402, 8.2 pF, 50 V, % 0.25pF,
D COG / NPO
C301, C310 C_10p_0603 C0603 2 MULTICOMP MCO0603N100F500CT Farnell 2410381 0603, 10pF, 50 V, 1%, COG /
NPO
R100 680R R0402 1 Yageo RC0402JR-07680RL Digi-Key 311-680JRTR-ND 680 Ohm 5% 0.063W, 1/16W
- Chip Resistor 0402
C304, C308 C_680p_0603 C0603 2 MURATA GRM1885C1H681GA01 |Digi-Key 490-11476-1-ND 680pF +2% 50V COG, NPO
D 0603
Approved Notes
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	J101-1
	J102-1
	J103-1
	R204-1

	3.3V
	C202-2
	C203-1
	CN6-2
	CN6-4
	R100-2
	U200-1

	AGD
	C211-1
	C215-1
	U200-24

	CSI
	R206-1
	U200-25

	CSI_OUT
	C205-1
	P201-2
	R206-2

	CSO
	R205-1
	U200-2

	CSO_OUT
	C204-1
	P200-2
	R205-2

	GND
	C100-2
	C101-2
	C102-2
	C200-2
	C201-2
	C202-1
	C203-2
	C204-2
	C205-2
	C206-2
	C207-1
	C208-2
	C209-2
	C210-2
	C211-2
	C212-2
	C213-2
	C214-2
	C215-2
	C300-1
	C302_NFCF-1
	C303-2
	C304-2
	C305-2
	C306-1
	C307-1
	C308-1
	C309_NFCF-1
	C311-2
	CN5-7
	CN6-6
	CN6-7
	J200-1
	J202-1
	J300-2
	LED100-2
	LED101-2
	LED102-2
	LED103-2
	LED104-2
	LED105-2
	LED106-2
	P200-1
	P200-3
	P201-1
	P201-3
	R300_NFCF-1
	R301_NFCF-1
	U200-6
	U200-12
	U200-21
	U200-26
	U200-33
	Y200-2
	Y200-4

	INTR_11
	R200-2
	U200-27

	IRQ_MCU
	CN8-1
	R200-1

	MCU_LED1
	CN8-2
	R101-2

	MCU_LED2
	CN8-3
	R102-2

	MCU_LED3
	CN8-4
	R103-2

	MCU_LED4
	CN9-6
	R104-2

	MCU_LED5
	CN9-5
	R105-2

	MCU_LED6
	CN9-8
	R106-2

	MISO_11
	R201-2
	U200-29

	MISO_MCU
	CN5-5
	R201-1

	MOSI_11
	R202-2
	U200-30

	MOSI_MCU
	CN5-4
	R202-1

	NetANT300_1
	ANT300-1
	J300-1
	R301-1

	NetANT300_2
	ANT300-2
	J300-3
	R300-1

	NetC100_1
	C100-1
	C101-1
	C102-1
	L100-1
	L101-2

	NetC206_1
	C206-1
	U200-5
	Y200-1

	NetC207_2
	C207-2
	U200-4
	Y200-3

	NetC302_1
	C302-1
	C304-1
	L300-1

	NetC302_NFCF_2
	C302_NFCF-2
	R300_NFCF-2

	NetC308_2
	C308-2
	C309-1
	L301-1

	NetC309_NFCF_2
	C309_NFCF-2
	R301_NFCF-2

	NetC314_2
	C314-2
	C316-2
	C318-2
	C320-2
	J302-1

	NetC315_2
	C315-2
	C317-2
	C319-2
	C321-2
	J303-1

	NetCN5_1
	CN5-1
	J103-2

	NetCN5_2
	CN5-2
	J102-2

	NetCN5_3
	CN5-3
	J101-2

	NetCN5_6
	CN5-6
	J100-2

	NetCN9_4
	CN9-4
	J104-2

	NetLED100_1
	LED100-1
	R100-1

	NetLED101_1
	LED101-1
	R101-1

	NetLED102_1
	LED102-1
	R102-1

	NetLED103_1
	LED103-1
	R103-1

	NetLED104_1
	LED104-1
	R104-1

	NetLED105_1
	LED105-1
	R105-1

	NetLED106_1
	LED106-1
	R106-1

	RFI1
	C300-2
	C301-1
	U200-22

	RFI2
	C310-2
	C311-1
	U200-23

	RFO1
	J301-1
	L300-2
	U200-10

	RFO2
	J301-2
	L301-2
	U200-11

	SCLK_11
	R203-2
	U200-31

	SCLK_MCU
	J100-1
	J104-1
	R203-1

	SEN_11
	R204-2
	U200-32

	TRIM1
	C301-2
	C302-2
	C303-1
	C305-1
	J303-2
	R300-2

	TRIM1_0
	C315-1
	U200-19

	TRIM1_1
	C317-1
	U200-17

	TRIM1_2
	C319-1
	U200-15

	TRIM1_3
	C321-1
	U200-13

	TRIM2
	C306-2
	C307-2
	C309-2
	C310-1
	J302-2
	R301-2

	TRIM2_0
	C314-1
	U200-20

	TRIM2_1
	C316-1
	U200-18

	TRIM2_2
	C318-1
	U200-16

	TRIM2_3
	C320-1
	U200-14

	V_RF
	JP200-1
	L100-2
	L200-2

	V_RF_3911
	C200-1
	C201-1
	J201-1
	JP200-2
	L200-1
	U200-8

	VBUS
	CN6-5
	L101-1

	VSP_A
	C208-1
	C212-1
	U200-7

	VSP_D
	C210-1
	C214-1
	U200-3

	VSP_RF
	C209-1
	C213-1
	J201-2
	U200-9
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