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Calculation of crystal load capacitors:
Cext = 2x( Ccrystal - Cpara - Cshunt )

Ccrystal = 7.0pF (from crystal datasheet)
Cshunt = 0.9pF (from crystal datasheet)
Cpara  = Cstray + Cpcb
Cstray = (Cin * Cout)/(Cin + Cout)
           = (2.31 * 2.53)/(2.31 + 2.53)
           = 1.2075pF (from device datasheet)
Cpcb = 1pF (estimate)
Cpara = 1.21pF + 1pF = 2.21pF
Cext = 2x(7.0pF - 2.21pF - 0.9pF) = 7,8pF

Selected in design: C=6.8pF
Verification show:
Accuracy (avarage on 9 DUTs): 11.6ppm
Startup time (first clock on output): 129ms
Safety factor: Above 10

PA21 can be used to check
if power is available on
the target USB.

Vmax ˜ 3.20V
Vmin ˜ 2.69V

USB ID can be used to check if a OTG 
cable is plugged in or enable host mode.
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DESIGN NOTE:
>>Vnom=3.6V
>>Imax=0.5A
>>RESET> pull up internally 3.3V MAX
>>TVS for ESD
>>Maximum trace for SIM 200mm
>>Reserve RXD, TXD, RESET and VBAT for FW 
update
>> UART 3.0V level
>>SIM-GND, SIM-CLK, SIM-DATA ground 
shielded
>>GND pins adjacent to RF - no relief
>> 10K on SIM-VDD why???
>> TVS array 3V working voltage or 5V
>> 100uF tantal or 22uF ceramics???
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DESIGN NOTE:
For testing NBIoT communication
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	U3-55
	U3-56
	U3-57
	U3-58
	U3-59
	U3-60
	U3-61
	U3-62
	U3-63
	U3-64

	U4
	U4-1
	U4-2
	U4-3

	Y1
	Y1-1
	Y1-2
	Y1-3
	Y1-4

	Y2
	Y2-1
	Y2-2


	Nets
	+3V3
	Pins
	C11-2
	C12-1
	C15-2
	C18-2
	C26-2
	C27-1
	FB1-1
	P1-1
	P2-1
	R9-2
	R10-2
	R17-2
	R18-2
	U3-21
	U3-34
	U3-48
	U3-56
	U3-64


	+USB_P5V0
	Pins
	D1-4
	J2-1
	R5-2


	+VDDANA
	Pins
	C16-2
	C17-1
	FB1-2
	U3-8


	+VDDCORE
	Pins
	C13-2
	C14-1
	L1-2
	U3-53


	+VSW
	Pins
	L1-1
	U3-55


	GND
	Pins
	C8-1
	C9-1
	C10-1
	C11-1
	C12-2
	C13-1
	C14-2
	C15-1
	C16-1
	C17-2
	C18-1
	C19-2
	C20-2
	C21-2
	C22-2
	C23-2
	C24-1
	C25-2
	C26-1
	C27-2
	D1-1
	J2-5
	LED-2
	P1-4
	P2-3
	P2-5
	P2-9
	PRG-1
	R11-1
	R12-1
	RST-1
	U3-7
	U3-22
	U3-33
	U3-47
	U3-54
	U4-3
	Y1-2
	Y1-4


	N00018
	N00019
	NetLED_1
	Pins
	LED-1
	R7-1


	NetP1_2
	Pins
	P1-2
	R6-2


	NetP1_3
	Pins
	P1-3
	R8-2


	NetP2_6
	Pins
	P2-6


	NetP2_7
	Pins
	P2-7


	NetP2_8
	Pins
	P2-8


	PA00_XIN32
	Pins
	C22-1
	U3-1
	Y2-1

	NetLabels
	PA00_XIN32
	PA00_XIN32


	PA01_XOUT32
	Pins
	C21-1
	U3-2
	Y2-2

	NetLabels
	PA01_XOUT32
	PA01_XOUT32


	PA02_ADC0
	Pins
	C23-1
	U3-3
	U4-1

	NetLabels
	PA02_ADC0
	PA02_ADC0


	PA03_ADCREF
	Pins
	C24-2
	C25-1
	TP_ADC-1
	U3-4
	U4-2

	NetLabels
	PA03_ADCREF
	PA03_ADCREF


	PA04_S0_SPI_MISO
	Pins
	U3-13

	NetLabels
	PA04_S0_SPI_MISO
	PA04_S0_SPI_MISO

	Ports
	PA04_S0_SPI_MISO


	PA05_S0_SPI_SS
	Pins
	U3-14

	NetLabels
	PA05_S0_SPI_SS
	PA05_S0_SPI_SS

	Ports
	PA05_S0_SPI_SS


	PA06_S0_SPI_MOSI
	Pins
	U3-15

	NetLabels
	PA06_S0_SPI_MOSI
	PA06_S0_SPI_MOSI

	Ports
	PA06_S0_SPI_MOSI


	PA07_S0_SPI_SCK
	Pins
	U3-16

	NetLabels
	PA07_S0_SPI_SCK
	PA07_S0_SPI_SCK

	Ports
	PA07_S0_SPI_SCK


	PA08_S2_I2C_SDA
	Pins
	R18-1
	U3-17

	NetLabels
	PA08_S2_I2C_SDA
	PA08_S2_I2C_SDA
	PA08_S2_I2C_SDA
	PA08_S2_I2C_SDA

	Ports
	PA08_S2_I2C_SDA
	PA08_S2_I2C_SDA


	PA09_S2_I2C_SCL
	Pins
	R17-1
	U3-18

	NetLabels
	PA09_S2_I2C_SCL
	PA09_S2_I2C_SCL
	PA09_S2_I2C_SCL
	PA09_S2_I2C_SCL

	Ports
	PA09_S2_I2C_SCL
	PA09_S2_I2C_SCL


	PA10_ADC18
	Pins
	U3-19

	NetLabels
	PA10_ADC18
	PA10_ADC18

	Ports
	PA10_ADC18


	PA11_ADC19
	Pins
	U3-20

	NetLabels
	PA11_ADC19
	PA11_ADC19

	Ports
	PA11_ADC19


	PA12_GPIO
	Pins
	U3-29

	NetLabels
	PA12_GPIO
	PA12_GPIO

	Ports
	PA12_GPIO


	PA13_PWM
	Pins
	U3-30

	NetLabels
	PA13_PWM
	PA13_PWM

	Ports
	PA13_PWM


	PA14
	Pins
	C19-1
	U3-31
	Y1-3

	NetLabels
	PA14
	PA14


	PA15
	Pins
	C20-1
	U3-32
	Y1-1

	NetLabels
	PA15
	PA15


	PA16_S1_MISO
	Pins
	U3-35

	NetLabels
	PA16_S1_MISO
	PA16_S1_MISO

	Ports
	PA16_S1_MISO


	PA17_S1_SS
	Pins
	U3-36

	NetLabels
	PA17_S1_SS
	PA17_S1_SS

	Ports
	PA17_S1_SS


	PA18_S1_MOSI
	Pins
	U3-37

	NetLabels
	PA18_S1_MOSI
	PA18_S1_MOSI

	Ports
	PA18_S1_MOSI


	PA19_S1_SCK
	Pins
	U3-38

	NetLabels
	PA19_S1_SCK
	PA19_S1_SCK

	Ports
	PA19_S1_SCK


	PA20_GPIO
	Pins
	R13-2
	U3-41

	NetLabels
	PA20_GPIO
	PA20_GPIO
	PA20_GPIO


	PA21_GPIO
	Pins
	R5-1
	R11-2
	U3-42

	NetLabels
	PA21_GPIO
	PA21_GPIO
	PA21_GPIO


	PA22_S3_UART_TX
	Pins
	R8-1
	U3-43

	NetLabels
	PA22_S3_UART_TX
	PA22_S3_UART_TX
	PA22_S3_UART_TX

	Ports
	PA22_S3_UART_TX


	PA23_S3_UART_RX
	Pins
	R6-1
	U3-44

	NetLabels
	PA23_S3_UART_RX
	PA23_S3_UART_RX
	PA23_S3_UART_RX

	Ports
	PA23_S3_UART_RX


	PA27_GPIO
	Pins
	U3-51

	NetLabels
	PA27_GPIO
	PA27_GPIO

	Ports
	PA27_GPIO


	PA30_SWDCLK
	Pins
	R14-1
	U3-57

	NetLabels
	PA30_SWDCLK
	PA30_SWDCLK


	PA31_SWDIO
	Pins
	R15-1
	U3-58

	NetLabels
	PA31_SWDIO
	PA31_SWDIO


	PB00_GPIO
	Pins
	U3-61

	NetLabels
	PB00_GPIO
	PB00_GPIO

	Ports
	PB00_GPIO


	PB01_GPIO
	Pins
	U3-62

	NetLabels
	PB01_GPIO


	PB02_GPIO
	Pins
	R7-2
	U3-63

	NetLabels
	PB02_GPIO
	PB02_GPIO


	PB04_GPIO
	Pins
	U3-5

	NetLabels
	PB04_GPIO
	PB04_GPIO


	PB05_ADC13
	Pins
	U3-6

	NetLabels
	PB05_ADC13
	PB05_ADC13

	Ports
	PB05_ADC13


	PB06_GPIO
	Pins
	U3-9

	NetLabels
	PB06_GPIO
	PB06_GPIO

	Ports
	PB06_GPIO


	PB07_GPIO
	Pins
	U3-10

	NetLabels
	PB07_GPIO
	PB07_GPIO

	Ports
	PB07_GPIO


	PB08_S4_UART_TX
	Pins
	U3-11

	NetLabels
	PB08_S4_UART_TX
	PB08_S4_UART_TX

	Ports
	PB08_S4_UART_TX


	PB09_S4_UART_RX
	Pins
	U3-12

	NetLabels
	PB09_S4_UART_RX
	PB09_S4_UART_RX

	Ports
	PB09_S4_UART_RX


	PB10_GPIO
	Pins
	U3-23

	NetLabels
	PB10_GPIO


	PB11_GPIO
	Pins
	U3-24

	NetLabels
	PB11_GPIO


	PB12_GPIO
	Pins
	U3-25

	NetLabels
	PB12_GPIO


	PB13_GPIO
	Pins
	U3-26

	NetLabels
	PB13_GPIO


	PB14_GPIO
	Pins
	U3-27

	NetLabels
	PB14_GPIO
	PB14_GPIO

	Ports
	PB14_GPIO


	PB15_GPIO
	Pins
	U3-28

	NetLabels
	PB15_GPIO


	PB16_GPIO
	Pins
	U3-39

	NetLabels
	PB16_GPIO
	PB16_GPIO

	Ports
	PB16_GPIO


	PB17_GPIO
	Pins
	U3-40

	NetLabels
	PB17_GPIO
	PB17_GPIO

	Ports
	PB17_GPIO


	PB22_GPIO
	Pins
	U3-49

	NetLabels
	PB22_GPIO
	PB22_GPIO
	PB22_GPIO

	Ports
	PB22_GPIO


	PB23_GPIO
	Pins
	C9-2
	PRG-2
	R10-1
	U3-50

	NetLabels
	PB23_GPIO
	PB23_GPIO
	PB23_GPIO


	PB30_S5_I2C_SDA
	Pins
	U3-59

	NetLabels
	PB30_S5_I2C_SDA
	PB30_S5_I2C_SDA

	Ports
	PB30_S5_I2C_SDA


	PB31_S5_I2C_SCL
	Pins
	U3-60

	NetLabels
	PB31_S5_I2C_SCL
	PB31_S5_I2C_SCL

	Ports
	PB31_S5_I2C_SCL


	SWDCLK
	Pins
	P2-4
	R14-2

	NetLabels
	SWDCLK
	SWDCLK


	SWDIO
	Pins
	P2-2
	R15-2

	NetLabels
	SWDIO
	SWDIO


	TARGET_MCU_RESET
	Pins
	R16-2
	U3-52

	NetLabels
	TARGET_MCU_RESET
	TARGET_MCU_RESET


	TARGET_RESET
	Pins
	C8-2
	P2-10
	R9-1
	R16-1
	RST-2

	NetLabels
	TARGET_RESET
	TARGET_RESET
	TARGET_RESET


	TARGET_USB_ID
	Pins
	J2-4
	R13-1

	NetLabels
	TARGET_USB_ID


	TARGET_USB_N
	Pins
	D1-3
	J2-2
	U3-45

	NetLabels
	TARGET_USB_N
	TARGET_USB_N
	TARGET_USB_N


	TARGET_USB_P
	Pins
	D1-2
	J2-3
	U3-46

	NetLabels
	TARGET_USB_P
	TARGET_USB_P
	TARGET_USB_P


	TARGET_USB_SHIELD
	Pins
	C10-2
	J2-6
	J2-7
	J2-8
	J2-9
	R12-2

	NetLabels
	TARGET_USB_SHIELD



	Ports
	ACC-INT
	CL-AN
	CL-EN
	CL-INT
	CL-PWM
	CL-RST
	HIGH-CURRENT
	HIGH-GAIN
	LOW-GAIN
	MCU-FLASH-EN
	MCU-NBIOT-RI
	MCU-NBIOT-RST
	MCU-SENSOR-EN
	S0-MISO
	S0-MOSI
	S0-SCK
	S0-SS
	S1-MISO
	S1-MOSI
	S1-SCK
	S1-SS
	S2-SCL
	S2-SDA
	S2_SCL
	S2_SDA
	S3-RXD
	S3-TXD
	S4-RXD
	S4-TXD
	S5-SCL
	S5-SDA
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	Components
	ANT
	ANT-1
	ANT-2
	ANT-3
	ANT-4
	ANT-5
	ANT-6
	ANT-7
	ANT-8
	ANT-9

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	D2
	D2-1
	D2-2

	L2
	L2-1
	L2-2

	L3
	L3-1
	L3-2

	L4
	L4-1
	L4-2

	P3
	P3-1
	P3-2

	P4
	P4-1
	P4-2
	P4-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R68
	R68-1
	R68-2

	R69
	R69-1
	R69-2

	SIM1
	SIM1-C1
	SIM1-C2
	SIM1-C3
	SIM1-C5
	SIM1-C6
	SIM1-C7
	SIM1-GND1
	SIM1-GND2
	SIM1-GND3
	SIM1-GND4
	SIM1-GND5
	SIM1-GND6
	SIM1-X1
	SIM1-X2

	TP_NBR
	TP_NBR-1

	TP_NBT
	TP_NBT-1

	TP_RNG
	TP_RNG-1

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8
	U5-9
	U5-10
	U5-11
	U5-12
	U5-13
	U5-14
	U5-15
	U5-16
	U5-17
	U5-18
	U5-19
	U5-20
	U5-21
	U5-22
	U5-23
	U5-24
	U5-25
	U5-26
	U5-27
	U5-28
	U5-29
	U5-30
	U5-31
	U5-32
	U5-33
	U5-34
	U5-35
	U5-36
	U5-37
	U5-38
	U5-39
	U5-40
	U5-41
	U5-42
	U5-43
	U5-44

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8
	U6-9


	Nets
	+V-BC68
	Pins
	C28-1
	C29-1
	C30-1
	C31-1
	D2-2
	U5-42
	U5-43

	Ports
	+V-BC68


	ANT
	Pins
	L3-1
	U5-35

	NetLabels
	ANT


	BC68-RXD-DBG
	Pins
	R69-1
	U5-38

	NetLabels
	BC68-RXD-DBG
	BC68-RXD-DBG


	BC68-TXD-DBG
	Pins
	R68-1
	U5-39

	NetLabels
	BC68-TXD-DBG
	BC68-TXD-DBG


	GND
	Pins
	C28-2
	C29-2
	C30-2
	C31-2
	C32-1
	D2-1
	L2-2
	L4-2
	P4-3
	Q2-2
	R20-1
	SIM1-GND1
	SIM1-GND2
	SIM1-GND3
	SIM1-GND4
	SIM1-GND5
	SIM1-GND6
	U5-1
	U5-27
	U5-34
	U5-36
	U5-37
	U5-40
	U5-41


	N00087
	N00088
	N00089
	N00090
	Ports
	N00090
	N00090


	NBRI
	Pins
	R24-2
	TP_RNG-1
	U5-20

	NetLabels
	NBRI


	NBRST
	Pins
	Q2-3
	U5-15

	NetLabels
	NBRST


	NBRx
	Pins
	R23-2
	TP_NBR-1
	U5-18

	NetLabels
	NBRx


	NBTx
	Pins
	R22-2
	TP_NBT-1
	U5-17

	NetLabels
	NBTx


	NetANT_1
	Pins
	ANT-1
	L4-1


	NetANT_2
	Pins
	ANT-2
	C33-2
	L2-1


	NetANT_3
	Pins
	ANT-3


	NetANT_4
	Pins
	ANT-4


	NetANT_5
	Pins
	ANT-5


	NetANT_6
	Pins
	ANT-6


	NetANT_7
	Pins
	ANT-7


	NetANT_8
	Pins
	ANT-8


	NetANT_9
	Pins
	ANT-9


	NetC32_2
	Pins
	C32-2
	C33-1
	L3-2


	NetP3_1
	Pins
	P3-1
	R22-1

	Ports
	NetP3_1


	NetP3_2
	Pins
	P3-2
	R23-1

	Ports
	NetP3_2


	NetP4_1
	Pins
	P4-1
	R68-2


	NetP4_2
	Pins
	P4-2
	R69-2


	NetQ2_1
	Pins
	Q2-1
	R19-1
	R20-2


	NetR19_2
	Pins
	R19-2

	Ports
	NetR19_2


	NetR24_1
	Pins
	R24-1

	Ports
	NetR24_1


	NetSIM1_C2
	Pins
	SIM1-C2
	U6-1


	NetSIM1_C3
	Pins
	SIM1-C3
	U6-2


	NetSIM1_C6
	Pins
	SIM1-C6


	NetSIM1_C7
	Pins
	SIM1-C7
	U6-3


	NetSIM1_X1
	Pins
	SIM1-X1


	NetSIM1_X2
	Pins
	SIM1-X2


	NetU5_2
	Pins
	U5-2


	NetU5_3
	Pins
	U5-3


	NetU5_4
	Pins
	U5-4


	NetU5_5
	Pins
	U5-5


	NetU5_6
	Pins
	U5-6


	NetU5_7
	Pins
	U5-7


	NetU5_8
	Pins
	U5-8


	NetU5_9
	Pins
	U5-9


	NetU5_16
	Pins
	U5-16


	NetU5_19
	Pins
	U5-19


	NetU5_21
	Pins
	U5-21


	NetU5_22
	Pins
	U5-22


	NetU5_23
	Pins
	U5-23


	NetU5_24
	Pins
	U5-24


	NetU5_25
	Pins
	U5-25


	NetU5_26
	Pins
	U5-26


	NetU5_28
	Pins
	U5-28


	NetU5_29
	Pins
	U5-29


	NetU5_30
	Pins
	U5-30


	NetU5_31
	Pins
	U5-31


	NetU5_32
	Pins
	U5-32


	NetU5_33
	Pins
	U5-33


	NetU5_44
	Pins
	U5-44


	NetU6_4
	Pins
	U6-4


	SIM-CLK
	Pins
	U5-13
	U6-7

	NetLabels
	SIM-CLK
	SIM-CLK


	SIM-DAT
	Pins
	R21-1
	U5-11
	U6-6

	NetLabels
	SIM-DAT
	SIM-DAT


	SIM-GND
	Pins
	C34-1
	SIM1-C5
	U5-10
	U6-9

	NetLabels
	SIM-GND
	SIM-GND


	SIM-RST
	Pins
	U5-12
	U6-8

	NetLabels
	SIM-RST
	SIM-RST


	SIM-VDD
	Pins
	C34-2
	R21-2
	SIM1-C1
	U5-14
	U6-5

	NetLabels
	SIM-VDD
	SIM-VDD



	Ports
	CURRENT_INPUT
	CURRENT_OUTPUT
	NBIoT-RI
	NBIoT-RST
	NBIoT-RXD
	NBIoT-TXD
	VBAT
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	Components
	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	FB2
	FB2-1
	FB2-2

	FB3
	FB3-1
	FB3-2

	Q5
	Q5-1
	Q5-2
	Q5-3

	Q8
	Q8-1
	Q8-2
	Q8-3

	R26
	R26-1
	R26-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R34
	R34-1
	R34-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	TP_BC68
	TP_BC68-1

	TP_HIGH
	TP_HIGH-1

	TP_LOW
	TP_LOW-1

	U7A
	U7-1
	U7-2
	U7-3
	U7-4
	U7-8

	U7B
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8


	Nets
	+3V3
	Pins
	FB2-1


	+USB_P5V0
	Pins
	FB3-2


	GND
	Pins
	C35-1
	C36-2
	C38-1
	C39-2
	C40-1
	R32-2
	R37-1
	R39-2
	U7-4
	U8-1
	U8-4
	U8-5
	U8-8


	HIGH
	Pins
	C37-1
	R30-2
	TP_HIGH-1
	U7-1

	NetLabels
	HIGH

	Ports
	HIGH


	LOW
	Pins
	C41-1
	R38-2
	TP_LOW-1
	U7-7

	NetLabels
	LOW

	Ports
	LOW


	NetC37_2
	Pins
	C37-2
	R30-1
	R32-1
	U7-2


	NetC38_2
	Pins
	C38-2
	C39-1
	FB3-1
	U8-7


	NetC40_2
	Pins
	C40-2
	R36-1
	U7-3
	U7-5


	NetC41_2
	Pins
	C41-2
	R38-1
	R39-1
	U7-6


	NetQ5_1
	Pins
	Q5-1
	R26-1

	Ports
	NetQ5_1


	NetQ5_2
	Pins
	Q5-2
	R29-2
	R34-1
	TP_BC68-1
	U8-2

	Ports
	NetQ5_2


	NetQ5_3
	Pins
	Q5-3
	R28-2


	NetQ8_1
	Pins
	Q8-1
	U8-6


	NetQ8_2
	Pins
	Q8-2
	R36-2
	R37-2


	NetQ8_3
	Pins
	Q8-3
	R31-2
	U8-3


	NetR26_2
	Pins
	R26-2
	R28-1
	R29-1
	R31-1
	R34-2

	Ports
	NetR26_2


	V-FLRT
	Pins
	C35-2
	C36-1
	FB2-2
	U7-8



	Ports
	CURRENT_IN
	CURRENT_OUT
	HIGH_CURR_EN
	HIGH_GAIN_OUTPUT
	LOW_GAIN_OUTPUT
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	Components
	C3
	C3-1
	C3-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2
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	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C53
	C53-1
	C53-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	T_ACC
	T_ACC-1

	T_SCL
	T_SCL-1

	T_SDA
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