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LK

42
B

O
O

T0
43

G
N

D
44

PH
1-

O
SC

_O
U

T
45

PH
0-

O
SC

_I
N

46
TC

X
O

_O
U

T
47

TC
X

O
_V

C
C

48

U1
LRA Module ES0

SB13

N
ot

 fi
tte

d

C1, C2, X1, R3, R4, SB13 and SB14 must be placed the closest as possible from U1

C2
20 pF

C1
20 pF

1 2
X1

NU/8MHz(12pF)

R2

100K
R3

0R_0603
R4

0R_0603

C8
100nF

C9
100nF

C11
100nF

C10
1uF

C5
10µF

C6
10µF

C7
10µF

VREF+

C4
100nF

C3
1uF

Not fitted Not fitted

VREF+ VREF+

R40

0R

R40 is soldered on the PCB between 
the capacitors pads of C8 and C9.

Not fitted
Not fitted

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 

PIC402 
COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIJP901 PIJP902 PIJP903 

COJP9 

PIJP1001 PIJP1002 PIJP1003 

COJP10 

PIR101 PIR102 
COR1 

PIR201 PIR202 
COR2 

PIR301 PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR4001 PIR4002 
COR40 

PISB1301 

PISB1302 

COSB13 

PISB1501 PISB1502 
COSB15 

PISB1601 PISB1602 
COSB16 

PISB2601 PISB2602 
COSB26 

PISB2701 PISB2702 
COSB27 

PISB2801 PISB2802 
COSB28 

PISB2901 PISB2902 
COSB29 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 PIU1014 PIU1015 PIU1016 PIU1017 PIU1018 PIU1019 PIU1020 PIU1021 PIU1022 PIU1023 PIU1024 

PIU1025 

PIU1026 

PIU1027 

PIU1028 

PIU1029 

PIU1030 

PIU1031 

PIU1032 

PIU1033 

PIU1034 

PIU1035 

PIU1036 

PIU1037 PIU1038 PIU1039 PIU1040 PIU1041 PIU1042 PIU1043 PIU1044 PIU1045 PIU1046 PIU1047 PIU1048 PIU1049 PIU1050 PIU1051 PIU1052 PIU1053 

PIU1054 

PIU1055 

PIU1056 

PIU1057 

COU1 

PIX101 PIX102 

COX1 

PIU1026 
NLANT POANT 

PIR101 

PIR202 

PIU1043 

NLBOOT0 

POBOOT0 

PIC102 PIC202 

PIC301 PIC401 

PIC502 PIC602 PIC702 PIC801 PIC901 PIC1001 PIC1101 

PIR201 

PIU103 

PIU107 

PIU1025 

PIU1027 

PIU1044 PIU1049 PIU1050 PIU1051 PIU1052 PIU1053 

PIU1054 

PIU1055 

PIU1056 

PIU1057 

PISB1601 
NLLRA0USB0N POLRA0USB0N 

PISB1501 
NLLRA0USB0P POLRA0USB0P PIJP1001 

PIU1034 
NLMCU0nRST 

POMCU0nRST 

PIC101 

PIR401 

PIX101 

PIC201 
PIR301 PIX102 

PISB2901 
NLSTLINK0RX 

POSTLINK0RX 
PISB2801 

NLSTLINK0TX 
POSTLINK0TX 

PIJP1002 

PIU1031 
NLSTSAFE0nRST POSTSAFE0nRST 

PISB1302 

PIU1047 

NLTCXO0OUT 

PIJP902 

PIU1048 

NLTCXO0VCC POTCXO0VCC 

PIC701 PIC1002 PIC1102 

PIJP903 

PIU106 

PIC501 PIC802 
PIR4002 

PIU104 

PIC302 PIC402 

PIC601 PIC902 

PIR102 

PIR4001 

PIU105 PIU1032 
NLVREF0 

POVREF0 

PIU1028 
NLCRF1 

NLCRF010030 POCRF010030 

PIU1030 
NLCRF2 

NLCRF010030 POCRF010030 

PIU1029 
NLCRF3 

NLCRF010030 POCRF010030 

PIU1033 
NLPA0 

NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

PISB2902 

PIU1024 

NLPA2 

NLPA0000150 POPA0000150 

PISB2802 

PIU1023 

NLPA3 

NLPA0000150 POPA0000150 

PISB2702 

PIU1022 

NLPA4 

NLPA0000150 POPA0000150 

PISB2602 

PIU1021 

NLPA5 

NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

PIU1020 

NLPA8 

NLPA0000150 POPA0000150 

PIU1019 

NLPA9 

NLPA0000150 POPA0000150 

PIU1018 

NLPA10 

NLPA0000150 POPA0000150 

PIJP1003 
PISB1602 PIU102 

NLPA11 

NLPA0000150 POPA0000150 

PIJP901 

PISB1502 PIU101 
NLPA12 

NLPA0000150 POPA0000150 

PIU1041 

NLPA13 

NLPA0000150 POPA0000150 

POSWDIO 

PIU1042 

NLPA14 

NLPA0000150 POPA0000150 

POSWCLK 

NLPA0000150 POPA0000150 

NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 

PIU1037 

NLPB2 

NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 

PIU1040 

NLPB5 

NLPB0000150 POPB0000150 

PIU1039 

NLPB6 

NLPB0000150 POPB0000150 

PIU1038 

NLPB7 

NLPB0000150 POPB0000150 

PIU1035 
NLPB8 

NLPB0000150 POPB0000150 

PIU1036 
NLPB9 

NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 

PIU1017 

NLPB12 

NLPB0000150 POPB0000150 

PIU1016 

NLPB13 

NLPB0000150 POPB0000150 

PIU1015 

NLPB14 

NLPB0000150 POPB0000150 

PIU1014 
NLPB15 

NLPB0000150 POPB0000150 

NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 

PIR402 

PISB1301 

PIU1046 

NLPH0 

NLPH000010 

POMCO 

POPH000010 

PIR302 

PIU1045 

NLPH1 

NLPH000010 POPH000010 

PIU1013 

NLSX12760DIO0 

NLSX12760DIO000050 
POSX12760DIO000050 

PIU1012 
NLSX12760DIO1 

NLSX12760DIO000050 
POSX12760DIO000050 

PIU108 
NLSX12760DIO2 

NLSX12760DIO000050 
POSX12760DIO000050 

PIU109 
NLSX12760DIO3 

NLSX12760DIO000050 
POSX12760DIO000050 

PISB2601 

PIU1010 

NLSX12760DIO4 

NLSX12760DIO000050 
POSX12760DIO000050 

PISB2701 

PIU1011 

NLSX12760DIO5 

NLSX12760DIO000050 
POSX12760DIO000050 

POANT 

POBOOT0 

POCRF1 POCRF2 POCRF3 POCRF010030 

POLRA0USB0N 
POLRA0USB0P 

POMCO 

POMCU0nRST 

POPA0 POPA1 POPA2 POPA3 POPA4 POPA5 POPA6 POPA7 POPA8 POPA9 POPA10 POPA11 POPA12 POPA13 POPA14 POPA15 POPA0000150 

POPB0 POPB1 POPB2 POPB3 POPB4 POPB5 POPB6 POPB7 POPB8 POPB9 POPB10 POPB11 POPB12 POPB13 POPB14 POPB15 POPB0000150 

POPC0 POPC1 POPC2 POPC3 POPC4 POPC5 POPC6 POPC7 POPC8 POPC9 POPC10 POPC11 POPC12 POPC13 POPC14 POPC15 POPC0000150 

POPH0 POPH1 POPH000010 

POSTLINK0RX 
POSTLINK0TX 

POSTSAFE0nRST 

POSWCLK 
POSWDIO 

POSX12760DIO0 POSX12760DIO1 POSX12760DIO2 POSX12760DIO3 POSX12760DIO4 POSX12760DIO5 POSX12760DIO000050 

POTCXO0VCC 
POVREF0 
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15/12/2016

Title:

Size: Reference:

Date: Sheet: of

A4 Revision:

STM32 LoRa DiscoveryProject:

ANT

USB Interface LoRa module
USB_LRA_5V

LRA_USB_N
LRA_USB_P

i
Diff Pair 90ohm

i
Diff Pair 90ohm

1 4
32

B1
USER (Blue)

VDD_MCU_LRA

SB31PB2

A K
LD2

RedSB34PA5

MCU_nRST

Antenna section with connectors General purpose User Button (or LoRa Wake Up)

RESET button
Not fitted

PB7

PB6

PB5

General purpose LEDs

LRA_USB_N
LRA_USB_P

MCU_nRST

ANT

PA[0..15]PA[0..15]

PB[0..15]PB[0..15]

SB32

SB33

SB35

Fitted

Fitted

Fitted

SB30PA0

To be placed on the opposite side of USB STLINK connector

L1

C13

C39 and C40 have a common pad
on Antenna side signal

C14 C15

C12

L2

L3 L4

Fitted
R5
4K7

C16
100nF

C17
100nF

1 4
32

B2
Reset (Black)

R9
100K

R6

100R

R11

510R

R10

680R

R12

680R

A K
LD1

Green

A K

LD3

Blue

A K
LD4

Red

CN9
U.FL-R-SMT

CN10

SMA

VBUS 1

DM 2

DP 3

ID 4

GND 5

Shield 6

U
SB

_M
ic

ro
-B

 re
ce

pt
ac

le

Shield 7

Shield 8

Shield 9

EXP 10

EXP 11

CN11

1050170001

I/O11

GND2

I/O23 I/O2 4Vbus 5I/O1 6
U6

USBLC6-2SC6

USB_LRA_5V

C18
100nF

i
50R

i
50R

i
50R

i
50R

i
50R

R8

510R

Not fitted

Not fitted

Not fittedNot fitted

Not fitted

C14 and C15 are temporarily replaced by 0OHm resistor

Not fitted

Not fitted

Fitted

PIB101 

PIB102 PIB103 

PIB104 
COB1 

PIB201 

PIB202 PIB203 

PIB204 
COB2 

PIC1201 PIC1202 

COC12 

PIC1301 

PIC1302 
COC13 

PIC1401 PIC1402 

COC14 
PIC1501 PIC1502 

COC15 

PIC1601 

PIC1602 
COC16 

PIC1701 

PIC1702 
COC17 

PIC1801 

PIC1802 
COC18 

PICN901 

PICN902 

COCN9 

PICN1001 

PICN1002 

COCN10 

PICN1101 

PICN1102 

PICN1103 

PICN1104 

PICN1105 

PICN1106 

PICN1107 

PICN1108 

PICN1109 

PICN11010 

PICN11011 

COCN11 

PIL101 

PIL102 
COL1 

PIL201 

PIL202 
COL2 

PIL301 

PIL302 
COL3 

PIL401 

PIL402 
COL4 

PILD10A PILD10K 

COLD1 

PILD20A PILD20K 

COLD2 

PILD30A PILD30K 

COLD3 

PILD40A PILD40K 

COLD4 

PIR501 

PIR502 
COR5 

PIR601 PIR602 
COR6 

PIR801 PIR802 
COR8 

PIR901 

PIR902 
COR9 

PIR1001 PIR1002 
COR10 

PIR1101 PIR1102 
COR11 

PIR1201 PIR1202 
COR12 

PISB3001 PISB3002 
COSB30 

PISB3101 PISB3102 
COSB31 

PISB3201 PISB3202 
COSB32 

PISB3301 PISB3302 
COSB33 

PISB3401 PISB3402 
COSB34 

PISB3501 PISB3502 
COSB35 

PIU601 

PIU602 

PIU603 PIU604 

PIU605 

PIU606 

COU6 

PIC1302 

PIC1401 
NLANT POANT 

PIB101 PIB104 PIB201 PIB204 
PIC1701 

PIC1801 

PICN902 

PICN1002 

PICN1105 

PICN1106 

PICN1107 

PICN1108 

PICN1109 

PICN11010 

PICN11011 

PIL101 PIL201 

PIL301 PIL401 

PILD10K 

PILD20K 

PILD30K 

PILD40K 

PIR602 

PIR901 

PIU602 

PICN1102 

PIU601 PIU606 

NLLRA0USB0N 
POLRA0USB0N 

PICN1103 

PIU603 PIU604 

NLLRA0USB0P 
POLRA0USB0P 

PIB202 PIB203 
PIC1702 

NLMCU0nRST 
POMCU0nRST 

PIB102 PIB103 
PIC1602 

PIR501 

PISB3002 

PISB3102 

PIC1201 

PIC1301 

PIL102 
PIC1202 PICN901 

PIL202 

PIC1402 PIC1501 

PIL302 
PIC1502 PICN1001 

PIL402 
PIC1601 

PIR601 

PICN1104 PIR902 

PILD10A PIR1102 

PILD20A PIR802 

PILD30A PIR1002 

PILD40A PIR1202 

PIR801 PISB3402 

PIR1001 PISB3302 

PIR1101 PISB3202 

PIR1201 PISB3502 

PIC1802 

PICN1101 

PIU605 

PIR502 
PISB3001 

NLPA0 

NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

PISB3401 
NLPA5 

NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 

PISB3101 
NLPB2 

NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 

PISB3201 
NLPB5 

NLPB0000150 POPB0000150 

PISB3301 
NLPB6 

NLPB0000150 POPB0000150 

PISB3501 
NLPB7 

NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 

POANT 

POLRA0USB0N 
POLRA0USB0P 

POMCU0nRST 

POPA0 POPA1 POPA2 POPA3 POPA4 POPA5 POPA6 POPA7 POPA8 POPA9 POPA10 POPA11 POPA12 POPA13 POPA14 POPA15 POPA0000150 

POPB0 POPB1 POPB2 POPB3 POPB4 POPB5 POPB6 POPB7 POPB8 POPB9 POPB10 POPB11 POPB12 POPB13 POPB14 POPB15 POPB0000150 
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Connectors

MB1296 C-01

25/11/2016

Title:

Size: Reference:

Date: Sheet: of

A4 Revision:

STM32 LoRa DiscoveryProject:

+3V3+5V

A0
A1
A2
A3
A4
A5 D0

D1
D2

D4
D3

D5
D6
D7

D8
D9

D10

D14
D15

PA0

PA2

PA4

PA5

PA10

PA3

PB8
PB9

PA9

PA8

PB5

PB6

1
2
3
4
5
6

CN6

Header 6X1_Female

1
2
3
4
5
6
7
8

CN4

Header 8X1_Female

1
2
3
4
5
6
7
8

CN5

Header 8X1_Female

1
2
3
4
5
6
7
8
9

10

CN1

Header 10X1_Female

MCU_nRST

VIN

PA[0..15]PA[0..15]

PB[0..15]PB[0..15]

PC[0..15]PC[0..15]

MCU_nRST MCU_nRST

AVDD

BOOT0 BOOT0

SB10 PH1
PH0

SB3

D13
D12
D11

A
rduino C

onnector
Arduino C

onnector

A
rduino C

onnector
Arduino

C
onnector

GND
AVDD

SB9PB13

PB7
PB2

PB13/NC

PB12

PB15
PB14

SB2PB13 Not fitted

Fitted

Fitted

PA5/PB13

A4
A5

VDD_MCU_LRA

PA13
PA14
SX1276_DIO0
SX1276_DIO1
SX1276_DIO2
SX1276_DIO3
SX1276_DIO4
SX1276_DIO5

BOOT0

CRF1
CRF2
CRF3

PA12
PA11
PB12

PB15
PB14
PB13

TCXO_VCC

VDD_RF_LRA

VDD_USB_LRA

SB7
SB8

STSAFE_nRST

Not fitted
Not fitted

Not fitted

Fitted

PA0 Alias

PA4 Alias

Extension connectors

Arduino

SX1276_DIO[0..5] SX1276_DIO[0..5]

IOREF

+3V3
+5V
GND
GND
VIN

CRF[1..3] CRF[1..3]

TCXO_VCC TCXO_VCC

PH[0..1]PH[0..1]

STSAFE_nRST STSAFE_nRST

SB11
SB12

Not fitted
Not fitted PB8

PB9

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

CN2

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

CN3

MCU_nRST

+3V3
+5V
VIN

PA0
PA4
PH1
PH0

AVDD

PA5

PB6

PA9

PB2
PA8
PB7
PB5
PA10
PA2
PA3
PB9
PB8

SB1

R15
10K

Not fitted

+5V

VREF+ VREF+

VREF+

PICN101 

PICN102 

PICN103 

PICN104 

PICN105 

PICN106 

PICN107 

PICN108 

PICN109 

PICN1010 

COCN1 

PICN201 

PICN202 

PICN203 

PICN204 

PICN205 

PICN206 

PICN207 

PICN208 

PICN209 

PICN2010 

PICN2011 

PICN2012 

PICN2013 

PICN2014 

PICN2015 

PICN2016 

PICN2017 

PICN2018 

PICN2019 

PICN2020 

PICN2021 

PICN2022 

PICN2023 

PICN2024 

PICN2025 

PICN2026 

COCN2 

PICN301 

PICN302 

PICN303 

PICN304 

PICN305 

PICN306 

PICN307 

PICN308 

PICN309 

PICN3010 

PICN3011 

PICN3012 

PICN3013 

PICN3014 

PICN3015 

PICN3016 

PICN3017 

PICN3018 

PICN3019 

PICN3020 

PICN3021 

PICN3022 

PICN3023 

PICN3024 

PICN3025 

PICN3026 

COCN3 

PICN401 

PICN402 

PICN403 

PICN404 

PICN405 

PICN406 

PICN407 

PICN408 

COCN4 

PICN501 

PICN502 

PICN503 

PICN504 

PICN505 

PICN506 

PICN507 

PICN508 

COCN5 

PICN601 

PICN602 

PICN603 

PICN604 

PICN605 

PICN606 

COCN6 

PIR1501 

PIR1502 

COR15 

PISB101 PISB102 
COSB1 

PISB201 PISB202 
COSB2 

PISB301 PISB302 
COSB3 

PISB701 PISB702 
COSB7 

PISB801 PISB802 
COSB8 

PISB901 PISB902 
COSB9 

PISB1001 PISB1002 
COSB10 

PISB1101 PISB1102 
COSB11 

PISB1201 PISB1202 
COSB12 

PICN2019 

PICN402 

PICN404 

PICN2020 

PICN405 

PIR1501 

PICN605 

PISB101 

PISB1101 

NLA4 
PICN606 

PISB1001 

PISB1201 

NLA5 

PICN208 
NLBOOT0 

POBOOT0 

PICN107 PICN203 

PICN205 

PICN207 

PICN2017 

PICN2022 

PICN306 

PICN3012 

PICN3026 

PICN406 

PICN407 

PICN2018 

PICN403 

NLMCU0nRST 

POMCU0nRST 

PICN401 

PIR1502 

PICN602 

PISB702 

NLPA0 Alias 

PICN604 

PISB802 

NLPA4 Alias 

PICN106 

PISB202 

PISB302 

NLPA50PB13 

PICN504 

PISB902 

NLPB130NC 

PICN304 
NLSTSAFE0nRST 

POSTSAFE0nRST 

PICN201 
NLTCXO0VCC 

POTCXO0VCC 

PICN202 

PICN204 

PICN206 

PICN2021 

PICN408 

PICN108 

PICN305 

NLVREF0 

POVREF0 

PICN301 
NLCRF1 

NLCRF010030 
POCRF010030 

PICN302 
NLCRF2 

NLCRF010030 
POCRF010030 

PICN303 
NLCRF3 

NLCRF010030 
POCRF010030 

PICN2023 

PICN601 

PISB701 

NLPA0 

NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

PICN3022 

PICN502 
NLPA2 

NLPA0000150 POPA0000150 

PICN3023 

PICN501 
NLPA3 

NLPA0000150 POPA0000150 

PICN2024 

PICN603 

PISB801 

NLPA4 

NLPA0000150 POPA0000150 

PICN307 

PISB301 
NLPA5 

NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

PICN3018 

PICN508 
NLPA8 

NLPA0000150 POPA0000150 

PICN101 

PICN3013 

NLPA9 

NLPA0000150 POPA0000150 

PICN3021 

PICN503 
NLPA10 

NLPA0000150 POPA0000150 

PICN3015 
NLPA11 

NLPA0000150 POPA0000150 

PICN3014 
NLPA12 

NLPA0000150 POPA0000150 

PICN209 
NLPA13 

NLPA0000150 POPA0000150 

PICN2010 
NLPA14 

NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

NLPB0000150 POPB0000150 NLPB0000150 POPB0000150 

PICN3017 

PICN507 
NLPB2 
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