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Widok PCB APL3Nazwa:
Plik: Strona: z1 14Widok_PCB.SchDoc

Wersja:

Rysował: Piotr Laskowski

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:55 Arkusz: A4_H

1.0

APL3 warstwa górna

APL3 warstwa dolna

zawiera ramkę mocującą i moduł IMU
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Schemat blokowyNazwa:
Plik: Strona: z2 14Schemat blokowy.SchDoc

Wersja:

Rysował: Piotr Laskowski

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:55 Arkusz: A3_V

1.0

FMC_A[0..23]
FMC_D[0..15]

RESET

FMC_NE1
FMC_NE3

FMC_SDNE0

FMC_NBL0
FMC_NBL1
FMC_NOE

FMC_SDNWE
FMC_SDNRAS
FMC_SDNCAS

FMC_SDCLK
FMC_SDCKE0

FMC_NWAIT
FMC_NWE

DCMI_D[0..7]

MODZ_I2C3_SCL
MODZ_I2C3_SDA

DCMI_VSYNC
DCMI_HSYNC

CAM_TIM12_CH1
DCMI_PIXCLK

LOG_SDMMC1_CK
LOG_SDMMC1_CMD

LOG_SDMMC1_D0
LOG_SDMMC1_D1

LOG_SDMMC1_D2
LOG_SDMMC1_D3

MOD_I2C4_SDA
MOD_I2C4_SCL

MOD_SPI2_MISO
MOD_SPI2_MOSI
MOD_SPI2_SCLK

MOD_QSPI_D3

MOD_QSPI_D0
MOD_QSPI_D1
MOD_QSPI_D2

MOD_ADR0
MOD_ADR1
MOD_ADR2

MOD_QSPI_CLK

ETH_RMII_TX_EN
ETH_RMII_TXD0
ETH_RMII_TXD1

ETH_RMII_RXD0
ETH_RMII_RXD1

ETH_RMII_CRS_DV

ETH_RMII_REF_CLK
ETH_MDC

ETH_MDIO

OTG_HS_VBUS

OTG_HS_DP
OTG_HS_DM

SAI2_SCK_B
SAI2_FS_B
SAI2_SD_B

RC_UART4_RX/TIM4_CH3
RC_UART2_RX/TIM2_CH4

SERWO_TIM2_CH1
SERWO_UART3_TX/TIM2_CH3
SERWO_UART4_TX/TIM4_CH4

SERWO_TIM3_CH3
SERWO_TIM3_CH4
SERWO_TIM8_CH1

SERWO_TIM8_CH3N
SERWO_TIM8_CH2

SERWO_TIM1_CH1
ADR_SER0

ADR_SER2
ADR_SER1

MODZ_FDCAN2_RX
MODZ_FDCAN2_TX

IO_INT

ETH_CLK_25M

CAM_I2C2_SCL
CAM_I2C2_SDA

MODZ_LPUART1_TXD
MODZ_LPUART1_RXD
MODZ_LPUART1_CTS
MODZ_LPUART1_RTS

ANALOG_ADC12_INP19
ANALOG_ADC3_INP6

LCD_SPI5_SCK
LCD_SPI5_MISO
LCD_SPI5_MOSI

LCD_RS
TP_INT

MODZ_ADR0
MODZ_ADR1

SON_TIM5_CH1
SON_TIM5_CH4

MODZ_UART7_TX
MODZ_UART7_RX

MODZ_UART8_TX
MODZ_UART8_RX

SWDIO
SWCLK

MOD_SPI_NCS

OTG_HS_ID

MOD_QSPI_CS

SUB_MOD_ADR0
SUB_MOD_ADR1

FMC_A4_F

Mikrokontroler
CPU16.SchDoc

RC_UART4_RX/TIM4_CH3
RC_UART2_RX/TIM2_CH4

SERWO_TIM2_CH1
SERWO_UART3_TX/TIM2_CH3
SERWO_UART4_TX/TIM4_CH4

SERWO_TIM3_CH3
SERWO_TIM3_CH4
SERWO_TIM8_CH1

SERWO_TIM8_CH3N
SERWO_TIM8_CH2

SERWO_TIM1_CH1
ADR_SER0

ADR_SER2
ADR_SER1

ZASIL_SERWO

Sterowanie serw
Serwa.SchDoc

MOD_I2C4_SDA
MOD_I2C4_SCL

MOD_SPI2_MISO
MOD_SPI2_MOSI
MOD_SPI2_SCLK

MOD_QSPI_D3

MOD_QSPI_D0
MOD_QSPI_D1
MOD_QSPI_D2

MOD_ADR0
MOD_ADR1
MOD_ADR2

MOD_QSPI_CLK
CAN_H
CAN_L

IO_INT

MOD_I2C4_SCL_BMS
MOD_I2C4_SDA_BMS

RESET

MODW_ANALOG_ID1
MODW_ANALOG_ID2
MODW_ANALOG_ID3
MODW_ANALOG_ID4

MOD_SPI_NCS

MOD_QSPI_CS

SUB_MOD_ADR0
SUB_MOD_ADR1

Moduły wewnętrzne
Moduły wewn.SchDoc

Schemat blokowy AutoPitLot 3.0

Nazewnictwo portów:

MODUŁ - funkcjonalność bloku, np. kamera, loger
MODUŁ_PERYFERIUM_FUNKCJA_MIEJSCE

PERYFERIUM - podzespół kontrolera np. UART7, SPI3
FUNKCJA - pinu podzespołu kontrolera np. RXD, MOSI

MOD_I2C4_SCL_BMS
MOD_I2C4_SDA_BMS

ZASIL_IN2_ON
ZASIL_IN1_ON
ZASIL_USB_ON

ZASIL_VUSB
ZASIL_VIN1
ZASIL_VIN2

BMS_I2C_SW
PWR_LED ZASIL_BRICK_I1

ZASIL_BRICK_V1
ZASIL_BRICK_I2

ZASIL_BRICK_V2

ON/OFF

Obwody wejściowe zasilacza i włącznik
Zasilanie.SchDoc

ZASIL_VUSB
ZASIL_VIN1
ZASIL_VIN2

ANALOG_ADC12_INP19
ANALOG_ADC3_INP6

MOD_ADR0
MOD_ADR1
MOD_ADR2

MODW_ANALOG_ID1
MODW_ANALOG_ID2
MODW_ANALOG_ID3
MODW_ANALOG_ID4

ZASIL_BRICK_I1
ZASIL_BRICK_V1
ZASIL_BRICK_I2
ZASIL_BRICK_V2

ZASIL_SERWO

Obwody analogowe
Analog.SchDoc

ETH_RMII_TX_EN
ETH_RMII_TXD0
ETH_RMII_TXD1

ETH_RMII_RXD0
ETH_RMII_RXD1
ETH_RMII_CRS_DV

ETH_RMII_REF_CLK
ETH_MDC
ETH_MDIO

RESET

ETH_CLK_25M

ETH_RMII_RXER

Ethernet
ethernet.SchDoc

FMC_A[0..23]
FMC_D[0..15]

FMC_NE1
FMC_NE3

FMC_SDNE0

FMC_NBL0

FMC_NOE

FMC_SDNWE
FMC_SDNRAS
FMC_SDNCAS
FMC_SDCLK
FMC_SDCKE0

FMC_NWAIT
RESET

FMC_NBL1

FMC_NWE

FMC_A4_F

Pamięć
Pamiec.SchDoc

MODW_ANALOG_ID[1..4]

RESET

RESET

ETH_RMII_RXER

ETH_RMII_RXER

LOG_SDMMC1_CK
LOG_SDMMC1_CMD

LOG_SDMMC1_D0
LOG_SDMMC1_D1
LOG_SDMMC1_D2
LOG_SDMMC1_D3

OTG_HS_DP
OTG_HS_DM

OTG_HS_VBUS

LOG_SD1_CDETECT
USB_EN

OTG_HS_ID

USB_HOST_DEVICE

USB_OVERCURRENT
USB_POWER

Rejestrator
USB_karta-SD.SchDoc

MODW_ANALOG_ID1
MODW_ANALOG_ID2
MODW_ANALOG_ID3
MODW_ANALOG_ID4

DCMI_D[0..7]

DCMI_VSYNC
DCMI_HSYNC

CAM_TIM12_CH1
DCMI_PIXCLK

CAM_PDOWN
CAM_RES

SAI2_SD_B
SAI2_FS_B

SAI2_SCK_BAUDIO_IN_SD
AUDIO_OUT_SD

CAM_I2C2_SCL
CAM_I2C2_SDA

Multimedia
multimedia.SchDoc

LCD_SPI5_SCK
LCD_SPI5_MISO
LCD_SPI5_MOSI

LCD_RS
TP_INT

MODZ_ADR0
MODZ_ADR1

LOG_SD1_CDETECT

MODZ_CAN_STBY

MODZ_OSW_IO1
MODZ_OSW_IO2

CAM_RES
CAM_PDOWN

AUDIO_IN_SD
AUDIO_OUT_SD

ZASIL_USB_ON
ZASIL_IN1_ON
ZASIL_IN2_ON

RESET
USB_EN

ETH_RMII_RXER

BMS_I2C_SW
PWR_LED
ON/OFF

USB_HOST_DEVICE

USB_OVERCURRENT
USB_POWER

Moduły zewnętrzne sterowane po SPI
Moduły zewn SPI.SchDoc

SON_TIM5_CH1

MODZ_LPUART1_TXD
MODZ_LPUART1_RXD
MODZ_LPUART1_CTS
MODZ_LPUART1_RTS

MODZ_FDCAN2_RX
MODZ_FDCAN2_TX

MODZ_CAN_STBY

MODZ_OSW_O1
MODZ_OSW_O2

SON_TIM5_CH4

MODZ_UART7_TX
MODZ_UART7_RX

CAN_H
CAN_L

MODZ_UART8_TX
MODZ_UART8_RX

SWDIO
SWCLK

MODZ_I2C3_SCL
MODZ_I2C3_SDA

Moduły zewnętrzne
Moduły zewn.SchDoc

RESET

MIEJSCE - położenie obwodu np. _F znaczy za filtrem

MODW_ANALOG_ID4

MODW_ANALOG_ID1
MODW_ANALOG_ID2
MODW_ANALOG_ID3

Zasoby kontrolera
Zasoby kontrolera.SchDoc

Widok PCB
Widok_PCB.SchDoc

NLMODW0ANALOG0ID1 

NLMODW0ANALOG0ID010040 

NLMODW0ANALOG0ID2 

NLMODW0ANALOG0ID010040 

NLMODW0ANALOG0ID3 

NLMODW0ANALOG0ID010040 

NLMODW0ANALOG0ID4 

NLMODW0ANALOG0ID010040 NLMODW0ANALOG0ID010040 

NLETH0RMII0RXER 

NLR\E\S\E\T\ 
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MikrokontrolerNazwa:
Plik: Strona: z3 14CPU16.SchDoc

Wersja:

Rysował: Piotr Laskowski

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:56 Arkusz: A3_V

1.0

FMC_A16
FMC_A17
FMC_A18

FMC_A23
FMC_A19
FMC_A20
FMC_A21
FMC_A22

FMC_D[0..15]

FMC_A[0..23]

GND

GNDGNDGND

GND

Q2

3CD-32.768KDZF-T

GND GND

GND GND

DCMI_PIXCLK

DCMI_VSYNC

DCMI_D[0..7]

LPUART1_TXD/PA9 147

LPUART1_RXD/PA10 148

LPUART1_CTS/PA11 149
LPUART1_RTS/PA12 150

PA13/SWDIO 151

PA14/SWCLK 165

PA15 166

ETH_RMII_CRS_DV/PA7 60

PA0 45

PA1 46

PA2 47

PA3 54
PA4 57

ADC12_INP19/PA5 58

PA6 59

PA8 146

PB9 196

PB10 87

ETH_RMII_TX_EN/PB11 88
OTG_HS_ID/PB12 101

OTG_HS_VBUS/PB13 102

OTG_HS_DM/PB14 103

OTG_HS_DP/PB15 104

PB7 193

PB0 63

PB1 64

QSPI_SCLK/PB2 65

PB3 189
PB4 190

FDCAN2_RX/PB5 191

FDCAN2_TX/PB6 192

PB8 195

PC9 145

PC10 167

PC11 168
SDMMC1_CK/PC12 169

PC13 10

PC14/OSC32_IN 11

PC15/OSC32_OUT 12

PC7 143

FMC_SDNWE/PC0 38

ETH_MDC/PC1 39

FMC_SDNE0PC2 40
FMC_SDCKE0/PC3 41

ETH_RMII_RXD0/PC4 61

PC5 62

FMC_NWAIT/PC6 142

PC8 144

PD9 106

PD10 107
PD11 110
PD12 111

PD13 112

PD14 115
PD15 116

FMC_NE1/PD7 177

PD0 170

PD1 171

SDMMC1_CMD/PD2 172
PD3 173

FMC_NOE/PD4 174

FMC_NWE/PD5 175

PD6 176

PD8 105

PE9 78

PE10 81
PE11 82

PE12 83

PE13 84

PE14 85
PE15 86

PE7 76

FMC_NBL0/PE0 197

FMC_NBL1/PE1 198

PE2 1
PE3 2

PE4 3

PE5 4

PE6 5

PE8 77

PF933

PF10/ADC3_INP634

PF11/FMC_SDNRAS67
PF1268
PF1369

PF1470

PF1571

PF731

PF022

PF123

PF224

PF325
PF426

PF527

PF630

PF832

PG9180

PG10181

PG11182
PG12183

PG13/ETH_RMII_TXD0184

PG14/ETH_RMII_TXD1185

PG15/FMC_SDNCAS188

PG7137

PG072

PG175

PG2130

PG3131
PG4134

PG5135

PG6/FMC_NE3136

PG8/FMC_SDCLK138

PH995

PH1096

PH11/I2C4_SCL97
PH12/I2C4_SDA98

PH13156

PH14157

PH15158

PH7/I2C3_SCL93

PH0/OSC_IN35

PH1/OSC_OUT36

PH248
PH351
PH4/I2C2_SCL52

PH5/I2C2_SDA53

PH692

PH8/I2C3_SDA94

VSS 207

V
D

D
20

8

PI913

PI1014
PI1115
PI1566

PI7206

PI1/SPI2_SCLK162

PI2/SPI2_MISO163
PI3/SPI2_MOSI164

PI4203

PI5204

PI6205

PI89

V
SS

16
V

D
D

7

VREF+8

V
SS

6
V

D
D

17

VSSSMPS18 VLXSMPS19
VDDSMPS20
VFBSMPS21

V
SS

28
V

D
D

29

NRST 37

VSSA 42

VBAT43 VDDA44

V
D

D
49

V
SS

50
V

SS
55

V
D

D
56

V
SS

73
V

D
D

74
V

SS
79

V
D

D
80

VCAP89

VDDLDO91

V
SS

99
V

D
D

10
0

V
SS

10
8

V
D

D
10

9
V

SS
11

3
V

D
D

11
4

PJ9122

PJ10/SPI5_MOSI123
PJ11/SPI5_MISO124

PJ7118 PJ6117

PJ8121

V
D

D
11

9
V

SS
12

0
V

D
D

12
5

V
SS

12
6

PK0/SPI5_SCLK127

PK1128
PK2129

V
SS

13
2

V
D

D
13

3
V

SS
13

9

VDD50USB140 VDD33USB141

VCAP152

V
SS

15
3

VDDLDO154
V

D
D

15
5

PI0159

VSS 160

V
D

D
16

1

VSS 178

V
D

D
17

9

VSS 186

V
D

D
18

7

BOOT0 194

VCAP199

VSS 200

PDR_ON 201

VDDLDO202

V
SS

90

U1

STM32H755B

RESET RESET

FMC_NWE
FMC_NOE

FMC_NBL1
FMC_NBL0

FMC_SDCLK

FMC_SDNCAS

FMC_SDNRAS

FMC_NWE
FMC_NOE_F

FMC_NBL0
FMC_NBL1

FMC_SDNRAS

FMC_SDCLK

FMC_SDNCAS

DCMI_VSYNC

DCMI_HSYNC

DCMI_PIXCLK

GND

DCMI_HSYNC

MODZ_FDCAN2_RX
MODZ_FDCAN2_TX

MODZ_FDCAN2_RX
MODZ_FDCAN2_TX

MODZ_I2C3_SDA
MODZ_I2C3_SCL

MOD_ADR1

MOD_QSPI_D1
MOD_QSPI_D0
MOD_QSPI_D2
MOD_QSPI_D3

MOD_ADR1

MOD_QSPI_D0
MOD_QSPI_D1

MOD_QSPI_D3
MOD_QSPI_D2

ETH_RMII_TX_EN

ETH_RMII_RXD0
ETH_RMII_RXD1

ETH_RMII_CRS_DV

ETH_RMII_REF_CLK

ETH_MDC

ETH_MDIO

FMC_NWAITFMC_NWAIT

SWDIO
SWCLK

LOG_SDMMC1_CMD

DCMI_D4

Mikrokontroler H7  wersja z magistralą 16-bitową

LOG_SDMMC1_D0

LOG_SDMMC1_D3
LOG_SDMMC1_CK

LOG_SDMMC1_D2
LOG_SDMMC1_D1

MOD_SPI2_SCLK
MOD_SPI2_MISO
MOD_SPI2_MOSI

MOD_SPI2_MISO
MOD_SPI2_SCLK

MOD_SPI2_MOSI

DCMI_D6
DCMI_D7

FMC_SDCKE0
SAI2_SCK_B SAI2_SCK_B

LCD_SPI5_MOSI
LCD_SPI5_MISO

MODZ_ADR1

LCD_SPI5_MOSI
LCD_SPI5_MISO

RC_UART4_RX/TIM4_CH3
SERWO_UART4_TX/TIM4_CH4

MODZ_ADR1

MODZ_UART8_TX
MODZ_UART8_RX

UART8_TX
UART8_RX

MODZ_ADR0 MODZ_ADR0

SERWO_TIM2_CH1

SERWO_UART3_TX/TIM2_CH3

RC_UART2_RX/TIM2_CH4

SERWO_TIM3_CH3
SERWO_TIM3_CH4

SERWO_TIM8_CH1

TIM8_CH2

SERWO_TIM8_CH3N

CAM_TIM12_CH1

SERWO_TIM1_CH1

ETH_RMII_CRS_DV
TIM1_CH1

ADR_SER0

ADR_SER1

ADR_SER0

ADR_SER1

ETH_RMII_TXD0
ETH_RMII_TXD1

ETH_RMII_TXD0
ETH_RMII_TXD1

OTG_HS_VBUSOTG_HS_VBUS

OTG_HS_DM
OTG_HS_DP

OTG_HS_DM
OTG_HS_DP

MODZ_LPUART1_RTS
MODZ_LPUART1_CTS

MODZ_LPUART1_TXD
MODZ_LPUART1_RXDLPUART1_RXD

LPUART1_TXD

LPUART1_CTS
LPUART1_RTS

LOG_SDMMC1_CMD

SAI2_SD_BSAI2_SD_B

DCMI_D3

DCMI_D1

SON_TIM5_CH1

FMC_SDNE0

CAM_TIM12_CH1

SON_TIM5_CH4

ANALOG_ADC12_INP19MODW_ADC12_INP19

IO_INT

TP_INT

FMC_D4
FMC_D5
FMC_D6
FMC_D7
FMC_D8
FMC_D9
FMC_D10
FMC_D11
FMC_D12

FMC_D0_F
FMC_D1_F

FMC_D13
FMC_D14
FMC_D15

FMC_D2_F
FMC_D3_F

FMC_A5_F

FMC_A6
FMC_A7
FMC_A8
FMC_A9

FMC_A10
FMC_A11
FMC_A12
FMC_A13
FMC_A14
FMC_A15_F

+3,3V

ETH_CLK_25M

ETH_CLK_25M

MOD_I2C4_SCL
MOD_I2C4_SDA

LCD_SPI5_SCK LCD_SPI5_SCK

FMC_NE3 FMC_NE3

SAI2_FS_B SAI2_FS_B

FMC_SDNWEFMC_SDNWE
ETH_MDC
FMC_SDNE0
FMC_SDCKE0

CAM_I2C2_SDA CAM_I2C2_SDA
CAM_I2C2_SCLCAM_I2C2_SCL

SON_TIM5_CH1

DCMI_D0

DCMI_D5

DCMI_D2

SON_TIM5_CH4

RC_UART2_RX/TIM2_CH4

RC_UART4_RX/TIM4_CH3

SERWO_TIM3_CH3
SERWO_TIM3_CH4

SERWO_TIM8_CH1

SERWO_TIM8_CH2

SERWO_UART3_TX/TIM2_CH3

SERWO_TIM2_CH1

SERWO_UART4_TX/TIM4_CH4

SERWO_TIM8_CH3N

ETH_RMII_TX_EN

LOG_SDMMC1_D0
LOG_SDMMC1_D1
LOG_SDMMC1_D2
LOG_SDMMC1_D3
LOG_SDMMC1_CK

ETH_RMII_RXD0
ETH_RMII_RXD1

MOD_QSPI_CLKMOD_QSPI_CLK

ANALOG_ADC3_INP6 MODW_ADC3_INP6

GND

BAT1
KEYS3000

D
C

M
I_

D
[0

..7
]

FMC_A[0..23]

FMC_D[0..15]

+3,3V

GND

GND

C6
10uF/6,3V

C16
10uF/6,3V

C14
10uF/6,3V

C7
10uF/6,3V

C8
10uF/6,3V

GND

ESR 100mR

C17
220pF

GND

C9

100nF 50V X7R

C5

100nF 50V X7R

GND

GND

GND

USB_5V

R1

47k
R2

47k
+3,3V

VCC 2

GND 3RST1
U2

MCP100T-300I/TT
GND

+3,3V

MODZ_UART7_RX
MODZ_UART7_TX MODZ_UART7_TX

MODZ_UART7_RX

SWDIO
SWCLK

ETH_RMII_REF_CLK
ETH_MDIO

MOD_SPI_NCS MOD_SPI_NCS

Włączone są oba źródła zasilania w kontrolerze.  
Wbudowany SMPS zasila wbudowane LD O  
dostarczające napięcie dla rdzenia.
VOS0 = 1,26 - 1,40V (praca na 480MHz)
VOS1 = 1,15 - 1,26V (praca do 400MHz)  
VOS2 = 1,05 - 1,15V (praca do 300MHz)
VOS3 = 0,95 - 1,05V (praca do 200MHz)

C10
100nF 50V X7R

GND

C11
2,2uF/6,3V

C12
2,2uF/6,3V

C13
2,2uF/6,3V

L1

DFE201612PD-2R2M

C29
100nF 50V X7R

C30
100nF 50V X7R

C31
100nF 50V X7R

GND GND GND

+3,3V +3,3V +3,3V

C32
100nF 50V X7R

C33
100nF 50V X7R

GND GND

+3,3V +3,3V

C27
100nF 50V X7R

C28
100nF 50V X7R

C34
100nF 50V X7R

GND GND

GND

+3,3V +3,3V

+3,3V

C24
100nF 50V X7R

C25
100nF 50V X7R

C26
100nF 50V X7R

GND GND GND

+3,3V +3,3V +3,3V

C21
100nF 50V X7R

C22
100nF 50V X7R

C23
100nF 50V X7R

GND GND GND

+3,3V +3,3V +3,3V

C20
100nF 50V X7R

GND

+3,3V

C19
100nF 50V X7R

GND

+3,3V

C18
100nF 50V X7R

GND

+3,3V

Q1

25MHz

MOD_I2C4_SCL
MOD_I2C4_SDA

MODZ_I2C3_SCL
MODZ_I2C3_SDA

C15
100nF 50V X7R

OTG_HS_IDOTG_HS_ID

+3,0VA

SUB_MOD_ADR0

SUB_MOD_ADR1

MOD_QSPI_CS

MOD_ADR0MOD_ADR0

MOD_ADR2MOD_ADR2

ADR_SER2ADR_SER2
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POFMC0NBL0 
POFMC0NBL1 

POFMC0NE1 

POFMC0NE3 

POFMC0NOE 

POFMC0NWAIT 

POFMC0NWE 

POFMC0SDCKE0 

POFMC0SDCLK 

POFMC0SDNCAS 

POFMC0SDNE0 

POFMC0SDNRAS 

POFMC0SDNWE 

POI\O\0\I\N\T\ 

POLCD0RS 

POLCD0SPI50MISO 
POLCD0SPI50MOSI 

POLCD0SPI50SCK 

POLOG0SDMMC10CK 

POLOG0SDMMC10CMD 

POLOG0SDMMC10D0 
POLOG0SDMMC10D1 
POLOG0SDMMC10D2 
POLOG0SDMMC10D3 

POMOD0ADR0 
POMOD0ADR1 

POMOD0ADR2 

POMOD0I2C40SCL 
POMOD0I2C40SDA 

POMOD0QSPI0CLK 

POMOD0QSPI0CS 

POMOD0QSPI0D0 
POMOD0QSPI0D1 

POMOD0QSPI0D2 
POMOD0QSPI0D3 

POMOD0SPI20MISO 
POMOD0SPI20MOSI 

POMOD0SPI20SCLK 

POMOD0SPI0NCS 

POMODZ0ADR0 
POMODZ0ADR1 

POMODZ0FDCAN20RX 
POMODZ0FDCAN20TX 

POMODZ0I2C30SCL 
POMODZ0I2C30SDA 

POMODZ0LPUART10CTS 
POMODZ0LPUART10RTS 

POMODZ0LPUART10RXD 
POMODZ0LPUART10TXD 

POMODZ0UART70RX 
POMODZ0UART70TX 

POMODZ0UART80RX 
POMODZ0UART80TX 

POOTG0HS0DM 
POOTG0HS0DP 

POOTG0HS0ID 
POOTG0HS0VBUS 

POR\E\S\E\T\ 

PORC0UART20RX0TIM20CH4 

PORC0UART40RX0TIM40CH3 
POSAI20FS0B 

POSAI20SCK0B 

POSAI20SD0B 

POSERWO0TIM10CH1 

POSERWO0TIM20CH1 

POSERWO0TIM30CH3 
POSERWO0TIM30CH4 

POSERWO0TIM80CH1 

POSERWO0TIM80CH2 

POSERWO0TIM80CH3N 

POSERWO0UART30TX0TIM20CH3 
POSERWO0UART40TX0TIM40CH4 

POSON0TIM50CH1 

POSON0TIM50CH4 

POSUB0MOD0ADR0 

POSUB0MOD0ADR1 

POSWCLK 
POSWDIO 

POT\P\0\I\N\T\ 
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Arkusz: A3_H

Moduły wewnętrzneNazwa:
Plik: Strona: z4 14Moduły wewn.SchDoc

Wersja:

Rysował: Piotr Laskowski

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:56
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Y015

GND 8
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MOD_QSPI_D1
MOD_QSPI_D0
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GND GND GNDGND
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Rozszerzenie I/O

+3,3V

GND GND

VDD8
HOLD7
SCK6
SI5

CS 1
SO 2
WP 3

VSS 4

U24

FM25CL64B-G

FRAM

+3,3V

GND

GND
+3,3V

GP012
GP113
GP214
GP315
GP416
GP517
GP618
GP719

SI 2
SO 3

SCLK 1

A1 4A0 5

RESET 6

INT 8VSS9

VDD20

CS 7

NC 10
NC 11

U28
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CAN_H
CAN_L
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RESET

R31

620R 1%

R30

620R 1%
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620R 1%

R33

620R 1%

CS
DO/IO1
WP/IO2

GND

VCC

HOLD/IO3

CLK
DI/IO0

U25

W25Q128JVSI

+3,3V

GND

MOD_QSPI_CLK

IO_INT

R27

33R

RP4

33R

RP3
33R

MOD_I2C4_SCL_BMS
MOD_I2C4_SDA_BMS

MODW_ANALOG_ID1
MODW_ANALOG_ID2
MODW_ANALOG_ID3
MODW_ANALOG_ID4

GND GND GND GND
C70

100nF 50V X7R

C71

100nF 50V X7R

C73

100nF 50V X7R

C68

100nF 50V X7R

C69
100nF 50V X7R

C72

100nF 50V X7R

C67
100nF 50V X7R

1 3
6

7 9 11
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CN21
DS1065-05-2X6S8BS

Zegar magistrali SPI/QSPI
MCP23S08-E/SS - max 10MHz
FM25CL64B-G -

W25Q128JVSI -

Magistrale SPI i I2C sterowane z rdzenia CM4

CAN_H
CAN_L

GND

+3,3V
+5,0V

GND
+5,0V
+3,3V

+3,3V
+5,0V

GND

+3,3V
+5,0V

+3,3V

+5,0V

+5,0V

GND

+3,3V

+3,3V

+5,0V
GND

+5,0V

+3,3V

RESET

RP1

33R

Magistrala QSPI sterowana z rdzenia CM7

MOD_IO11
MOD_IO12
MOD_IO21
MOD_IO22

MOD_IO31
MOD_IO32
MOD_IO41
MOD_IO42

RESETRESET RESET

+3,0VA +3,0VA +3,0VA+3,0VA

SUB_MOD_ADR0
SUB_MOD_ADR1

MOD_I2C4_SCL
MOD_I2C4_SDA

MOD_SPI_NCS

MOD_SPI2_SCLK

MOD_SPI2_MOSI
MOD_SPI2_MISO

100R
17pF

110MHz

U27

NUF6401MN

GND

100R
17pF

110MHz

U26

NUF6401MN

GND

MOD_QSPI_CS

M
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D
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F

GNDGNDGNDGND

M1

Moduł VN100

M2

Moduł IiP1

RP2

33R

SUB_MOD_ADR0_F
SUB_MOD_ADR1_F

FLASH

Analogowa detekcja typu modułu

GND
R28
4,7k

+3,3V
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2 U16B

NUF6401MN

Przejscie przez 
filtr U16 
uprościło 
prowadzenie 
ścieżek

PIC6701 
PIC6702 

COC67 

PIC6801 PIC6802 

COC68 

PIC6901 
PIC6902 

COC69 

PIC7001 PIC7002 

COC70 
PIC7101 PIC7102 

COC71 
PIC7201 PIC7202 

COC72 
PIC7301 PIC7302 

COC73 

PICN1401 

PICN1402 

PICN1403 

PICN1404 

PICN1405 

PICN1406 

PICN1407 

PICN1408 

PICN1409 

PICN14010 

PICN14011 

PICN14012 

PICN14013 

PICN14014 

PICN14015 

PICN14016 
COCN14 

PICN1501 

PICN1502 

PICN1503 

PICN1504 

PICN1505 

PICN1506 

PICN1507 

PICN1508 

PICN1509 

PICN15010 

PICN15011 

PICN15012 

PICN15013 

PICN15014 

PICN15015 
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COCN15 
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PICN1602 

PICN1603 
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PICN1605 

PICN1606 

PICN1607 

PICN1608 

PICN1609 
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PIU2408 

PIU2508 

PIU28020 

PIU2906 

PIU29016 

PICN1803 

PICN1804 

PICN1903 

PICN1904 

PICN2003 

PICN2004 

PICN2103 

PICN2104 PICN18010 PICN19010 PICN20010 PICN21010 

NLCAN0H 
POCAN0H 

PICN18012 PICN19012 PICN20012 PICN21012 

NLCAN0L 
POCAN0L 

PIC6702 

PIC6802 

PIC6902 

PIC7001 PIC7101 PIC7201 PIC7301 

PICN1402 PICN14016 PICN1502 PICN15016 PICN1602 PICN16016 PICN1702 PICN17016 

PICN1805 PICN18011 PICN1905 PICN19011 PICN2005 PICN20011 PICN2105 PICN21011 

PIU16013 

PIU2404 

PIU2504 

PIU26013 

PIU27013 

PIU2804 

PIU2805 

PIU2809 

PIU2905 

PIU2908 

PICN14015 PICN16015 PICN17015 

PIR2802 PIU1605 PIU1606 

PIU2606 

PIU2701 

NLMOD0I2C40SCL0F 

PICN14013 PICN15013 PICN16013 PICN17013 

PIR2902 

PIU2605 

PIU2702 

NLMOD0I2C40SDA0F 

PIC7002 

PICN1809 

PIR3002 

NLMOD0ID1 

POMODW0ANALOG0ID1 

PIC7102 

PICN1909 

PIR3102 

NLMOD0ID2 

POMODW0ANALOG0ID2 

PIC7202 

PICN2009 

PIR3202 

NLMOD0ID3 

POMODW0ANALOG0ID3 

PIC7302 

PICN2109 

PIR3302 

NLMOD0ID4 

POMODW0ANALOG0ID4 

PICN1806 

PIRP301 

NLMOD0IO11 

PICN1808 

PIRP302 

NLMOD0IO12 

PICN1906 

PIRP303 

NLMOD0IO21 

PICN1908 

PIRP304 

NLMOD0IO22 

PICN2006 

PIRP405 
NLMOD0IO31 

PICN2008 

PIRP406 
NLMOD0IO32 

PICN2106 

PIRP407 

NLMOD0IO41 

PICN2108 

PIRP408 
NLMOD0IO42 

PICN1401 PICN1501 PICN1601 PICN1701 

PIU2402 

PIU2704 

PIU2803 

NLMOD0MISO0F 

PICN1405 PICN1505 PICN1605 PICN1705 

PIU2405 

PIU2705 

PIU2802 

NLMOD0MOSI0F 

PICN1407 

PIRP201 

NLMOD0NCS10F 

PICN1507 

PIRP202 

NLMOD0NCS20F 

PICN1607 

PIRP203 

NLMOD0NCS30F 

PICN1707 

PIRP204 

NLMOD0NCS40F 

PICN14012 PICN15012 PICN16012 PICN17012 

PIR2701 NLMOD0QSPI0CLK0F 
PICN1404 PICN1504 PICN1604 PICN1704 

PIRP108 

NLMOD0QSPI0D00F 
PICN1406 PICN1506 PICN1606 PICN1706 

PIRP107 

NLMOD0QSPI0D10F 
PICN1408 PICN1508 PICN1608 PICN1708 

PIRP106 

NLMOD0QSPI0D20F 
PICN14010 PICN15010 PICN16010 PICN17010 

PIRP105 

NLMOD0QSPI0D30F 

PICN1403 PICN1503 PICN1603 PICN1703 

PIU2406 

PIU2703 

PIU2801 

NLMOD0SCLK0F 

PICN14014 PICN15014 PICN16014 PICN17014 

PIU2601 

PICN15015 
PIU1607 PIU1608 

PIR2702 

PIU2506 

POMOD0QSPI0CLK 

PIRP101 

PIU2505 

POMOD0QSPI0D0 
PIRP102 

PIU2502 

POMOD0QSPI0D1 
PIRP103 

PIU2503 

POMOD0QSPI0D2 
PIRP104 

PIU2507 

POMOD0QSPI0D3 

PIRP205 PIU29012 

PIRP206 PIU29013 

PIRP207 PIU29014 

PIRP208 PIU29015 

PIRP305 

PIU28015 

PIRP306 

PIU28014 

PIRP307 

PIU28013 

PIRP308 

PIU28012 

PIRP401 

PIU28019 

PIRP402 

PIU28018 

PIRP403 

PIU28017 

PIRP404 

PIU28016 

PIU2401 

PIU2909 

PIU2501 

PIU29011 

PIU2604 

PIU2607 POMOD0I2C40SCL0BMS 
PIU2608 POMOD0I2C40SDA0BMS 
PIU2609 

PIU26010 POSUB0MOD0ADR1 
PIU26011 POSUB0MOD0ADR0 
PIU26012 

POMOD0QSPI0CS 

PIU2706 

PIU2904 

PIU2707 POMOD0SPI0NCS 
PIU2708 POMOD0SPI20MOSI 
PIU2709 POMOD0SPI20MISO 
PIU27010 POMOD0SPI20SCLK 
PIU27011 POMOD0I2C40SDA 
PIU27012 POMOD0I2C40SCL 

PIU2807 

PIU29010 

PIU2808 POI\O\0\I\N\T\ 

PIU28010 

PIU28011 

PIU2901 POMOD0ADR0 
PIU2902 POMOD0ADR1 
PIU2903 POMOD0ADR2 

PIU2907 

PICN1807 PICN1907 PICN2007 PICN2107 

PIU2806 
NLR\E\S\E\T\ 

POR\E\S\E\T\ 

PICN1409 PICN1509 PICN1609 PICN1709 
PIU2602 

NLSUB0MOD0ADR00F 

PICN14011 PICN15011 PICN16011 PICN17011 

PIU2603 

NLSUB0MOD0ADR10F 

POCAN0H 
POCAN0L 

POI\O\0\I\N\T\ 

POMOD0ADR0 
POMOD0ADR1 
POMOD0ADR2 

POMOD0I2C40SCL 

POMOD0I2C40SCL0BMS 

POMOD0I2C40SDA 

POMOD0I2C40SDA0BMS 

POMOD0QSPI0CLK 
POMOD0QSPI0CS 

POMOD0QSPI0D0 
POMOD0QSPI0D1 
POMOD0QSPI0D2 
POMOD0QSPI0D3 

POMOD0SPI20MISO 
POMOD0SPI20MOSI 

POMOD0SPI20SCLK 

POMOD0SPI0NCS 

POMODW0ANALOG0ID1 
POMODW0ANALOG0ID2 
POMODW0ANALOG0ID3 
POMODW0ANALOG0ID4 

POR\E\S\E\T\ 

POSUB0MOD0ADR0 
POSUB0MOD0ADR1 
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Wersja:

Rysował: Piotr Laskowski

1.0

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:56 Arkusz: A4_H

MODZ_UART8_TX
MODZ_UART8_RX

Telemetria

GNDGND

GNDGND

GNDGND

UART8 & I2C

UART8 RS422

Impulsy we/wy

VCC 1

RO 2

DI 3

GND 4

A8

B7

Z6

Y5

U17

MAX3490EESA+
GND

R22

120R

R23

120R

MODZ_LPUART1_RTS
MODZ_LPUART1_CTS

MODZ_LPUART1_TXD
MODZ_LPUART1_RXD

CAN

SON_TIM5_CH1

SON_TIM5_CH4

GNDGND

GNDGND

MODZ_CAN_STBY

100R
17pF

110MHz

U13

NUF6401MN

100R
17pF

110MHz

U15

NUF6401MN

MODZ_FDCAN2_RX
MODZ_FDCAN2_TX

GND

GND

+5,0V

+5,0V

+5,0V

+5,0V

+3,3V

+3,3V

1
2
3
4S1

S2

CN8

BM04B-GHS-TBT

1
2
3
4
5
6S1

S2

CN5

BM06B-GHS-TBT

1
2
3
4
5
6S1

S2

CN11

BM06B-GHS-TBT

1
2
3
4
5
6S1

S2

CN9

BM06B-GHS-TBT

MODZ_UART8_TX_F
MODZ_UART8_RX_F
MODZ_I2C4_SCL_F
MODZ_I2C4_SDA_F

MODZ_LPUART1_TXD_F
MODZ_LPUART1_RXD_F
MODZ_LPUART1_CTS_F
MODZ_LPUART1_RTS_F

GND

Wyjścia otwarty dren (max 15A)

1
2
3
4S1

S2

CN7

BM04B-GHS-TBT

MODZ_OSW_O1

MODZ_OSW_O2

GND

GND

Tylko wersja naziemna

1
2
3
4S1

S2

CN6

BM04B-GHS-TBT

FE7
BLM18EG101

+5,0VGND

FE8
BLM18EG101

GND

FE10
BLM18EG101

GND

- Sonar
- Prędkość obrotowa
- PWM

CAN_H
CAN_L

GND

SWDIO_F
SWCLK_F

1
2
3
4
5
6S1

S2

CN10

BM06B-GHS-TBT
GND

+3,3V

GND

Debugowanie/UART7

MODZ_UART7_TX
MODZ_UART7_RX

FE9
BLM18EG101

GND

SWDIO
SWCLK

FE5
BLM18EG101

GND

FE6
BLM18EG101

GND

T5
CSD18543Q3AT

T4
CSD18543Q3AT

TXD 1

GND2

VCC3

RXD 4

VIO 5

CANL6 CANH7

STB 8

U14

TCAN1044VDDFR

R20
60,4R

R21
60,4R

C55
470pF X7R

GND

+3,3 - 60V

GNSS

CAN_MID

MODZ_I2C3_SCL
MODZ_I2C3_SDA

WYJ_OD1

WYJ_OD2

C53
10uF/6,3V

C56
10uF/6,3V

C57
10uF/6,3V

C59
10uF/6,3V

C58
10uF/6,3V

C54
10uF/6,3V

TXD7_F
RXD7_F

Impulsy2

R70

100R

R78

100R

Impulsy1

100R
17pF

110MHz
część 1/2

U16A

NUF6401MN

- Oświetlenie
- Elektromagnes mechanizmu zrzutowego
- Zapalnik pirotechniki

GPS HERE3+ i HERE4 używają 
protokołu DroneCAN 8Mbit/s, 
więc sterownik musi obsłużyć 
taką prędkość

Opcjonalnie zamiast CTS i RTS można tam 
ustawić USART4 RX i TX lub DFCAN1 
TX i RX

RS422 w wersji naziemnej 
jest po to aby oddalić stację 
naziemną od operatora o 
kilkadziesiąt metrów. Wtedy 
GPS jest niepotrzebny.

PIC5301 
PIC5302 

COC53 PIC5401 
PIC5402 

COC54 

PIC5501 
PIC5502 

COC55 PIC5601 
PIC5602 

COC56 

PIC5701 
PIC5702 

COC57 

PIC5801 

PIC5802 
COC58 

PIC5901 
PIC5902 

COC59 

PICN501 

PICN502 

PICN503 

PICN504 

PICN505 

PICN506 

PICN50S1 

PICN50S2 

COCN5 

PICN601 

PICN602 

PICN603 

PICN604 

PICN60S1 

PICN60S2 

COCN6 

PICN701 

PICN702 

PICN703 

PICN704 

PICN70S1 

PICN70S2 

COCN7 

PICN801 

PICN802 

PICN803 

PICN804 

PICN80S1 

PICN80S2 

COCN8 

PICN901 

PICN902 

PICN903 

PICN904 

PICN905 

PICN906 

PICN90S1 

PICN90S2 

COCN9 

PICN1001 

PICN1002 

PICN1003 

PICN1004 

PICN1005 

PICN1006 

PICN100S1 

PICN100S2 

COCN10 

PICN1101 

PICN1102 

PICN1103 

PICN1104 

PICN1105 

PICN1106 

PICN110S1 

PICN110S2 

COCN11 

PIFE501 

PIFE502 
COFE5 

PIFE601 

PIFE602 
COFE6 

PIFE701 

PIFE702 
COFE7 

PIFE801 

PIFE802 
COFE8 

PIFE901 

PIFE902 
COFE9 

PIFE1001 

PIFE1002 
COFE10 

PIR2001 

PIR2002 
COR20 

PIR2101 

PIR2102 
COR21 

PIR2201 PIR2202 

COR22 

PIR2301 PIR2302 

COR23 

PIR7001 PIR7002 

COR70 

PIR7801 PIR7802 

COR78 

PIT401 PIT402 PIT403 

PIT404 

PIT405 PIT406 PIT407 PIT408 COT4 

PIT501 PIT502 PIT503 

PIT504 

PIT505 PIT506 PIT507 PIT508 COT5 

PIU1301 

PIU1302 

PIU1303 

PIU1304 

PIU1305 

PIU1306 PIU1307 

PIU1308 

PIU1309 

PIU13010 

PIU13011 

PIU13012 

PIU13013 

COU13 

PIU1401 

PIU1402 

PIU1403 

PIU1404 

PIU1405 

PIU1406 

PIU1407 

PIU1408 

COU14 

PIU1501 

PIU1502 

PIU1503 

PIU1504 

PIU1505 

PIU1506 PIU1507 

PIU1508 

PIU1509 

PIU15010 

PIU15011 

PIU15012 

PIU15013 

COU15 

PIU1601 

PIU1602 

PIU1603 

PIU1604 PIU1609 

PIU16010 

PIU16011 

PIU16012 

PIU16013 

COU16A 

PIU1701 

PIU1702 

PIU1703 

PIU1704 PIU1705 

PIU1706 

PIU1707 

PIU1708 

COU17 

PIFE902 

PIU1405 

PIU1701 

PIFE502 

PIFE602 

PIFE702 

PIFE802 

PIFE1002 

PIC5502 
PIR2002 PIR2102 
NLCAN0MID 

PIC5301 
PIC5401 

PIC5501 
PIC5601 

PIC5701 

PIC5801 

PIC5901 

PICN506 

PICN50S1 

PICN50S2 

PICN604 

PICN60S1 

PICN60S2 

PICN70S1 

PICN70S2 

PICN804 

PICN80S1 

PICN80S2 

PICN906 

PICN90S1 

PICN90S2 

PICN1006 

PICN100S1 

PICN100S2 

PICN1106 

PICN110S1 

PICN110S2 

PIT401 PIT402 PIT403 

PIT501 PIT502 PIT503 

PIU13013 

PIU1402 

PIU15013 

PIU16013 

PIU1704 

PICN602 

PIR7001 
NLImpulsy1 

PICN603 PIR7801 
NLImpulsy2 

PICN904 PIU1505 
NLMODZ0I2C40SCL0F 

PICN905 PIU1506 
NLMODZ0I2C40SDA0F 

PICN504 PIU1303 
NLMODZ0LPUART10CTS0F 

PICN505 PIU1304 
NLMODZ0LPUART10RTS0F 

PICN503 PIU1302 
NLMODZ0LPUART10RXD0F 

PICN502 PIU1301 
NLMODZ0LPUART10TXD0F 

PICN903 PIU1504 

PIU1702 

NLMODZ0UART80RX0F 
PICN902 PIU1503 

PIU1703 

NLMODZ0UART80TX0F 

PIC5302 

PICN501 

PIFE501 
PIC5402 

PICN601 

PIFE601 

PIC5602 

PICN801 

PIFE701 

PIU1403 

PIC5702 
PICN901 

PIFE801 

PIC5802 

PICN1001 

PIFE901 

PIC5902 
PICN1101 

PIFE1001 

PICN802 

PIR2001 

PIU1407 

POCAN0H 

PICN803 

PIR2101 

PIU1406 

POCAN0L 

PICN1102 

PIR2202 

PIU1708 

PICN1103 

PIR2201 

PIU1707 

PICN1104 

PIR2301 

PIU1706 

PICN1105 

PIR2302 

PIU1705 

PIR7002 POSON0TIM50CH1 

PIR7802 POSON0TIM50CH4 

PIT404 POMODZ0OSW0O1 

PIT504 POMODZ0OSW0O2 

PIU1305 

PIU1306 PIU1307 

PIU1308 

PIU1309 POMODZ0LPUART10RTS 
PIU13010 POMODZ0LPUART10CTS 
PIU13011 POMODZ0LPUART10RXD 
PIU13012 POMODZ0LPUART10TXD 

PIU1401 

PIU1501 

PIU1404 

PIU1502 

PIU1408 POMODZ0CAN0STBY 

PIU1507 POMODZ0I2C30SDA 
PIU1508 POMODZ0I2C30SCL 
PIU1509 POMODZ0UART80RX 
PIU15010 POMODZ0UART80TX 
PIU15011 POMODZ0FDCAN20TX 
PIU15012 POMODZ0FDCAN20RX 

PIU1609 POSWCLK 
PIU16010 POSWDIO 
PIU16011 POMODZ0UART70RX 
PIU16012 POMODZ0UART70TX 

PICN1003 PIU1602 
NLRXD70F 

PICN1005 PIU1604 
NLSWCLK0F 

PICN1004 PIU1603 
NLSWDIO0F 

PICN1002 PIU1601 
NLTXD70F 

PICN701 

PICN702 PIT405 PIT406 PIT407 PIT408 

NLWYJ0OD1 

PICN703 

PICN704 

PIT505 PIT506 PIT507 PIT508 

NLWYJ0OD2 

POCAN0H 
POCAN0L 

POMODZ0CAN0STBY 

POMODZ0FDCAN20RX 
POMODZ0FDCAN20TX 

POMODZ0I2C30SCL 
POMODZ0I2C30SDA 

POMODZ0LPUART10CTS 
POMODZ0LPUART10RTS 

POMODZ0LPUART10RXD 
POMODZ0LPUART10TXD 

POMODZ0OSW0O1 

POMODZ0OSW0O2 

POMODZ0UART70RX 
POMODZ0UART70TX 

POMODZ0UART80RX 
POMODZ0UART80TX 

POSON0TIM50CH1 

POSON0TIM50CH4 

POSWCLK 
POSWDIO 
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Obwody  SPI CM7Nazwa:
Plik: Strona: z6 14Moduły zewn SPI.SchDoc

Wersja:

Rysował: Piotr Laskowski

1.0

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:57 Arkusz: A4_H

LCD_SPI5_SCK
LCD_SPI5_MOSI
LCD_SPI5_MISO

Złącze SPI

GND

TP_INT

+5,0V

GND

RESET

100R
17pF

110MHz

U39

NUF6401MN

R1

CA2 B 4

G 3

D3

IN-P32TATRGB

GP012

GP113

GP214

GP315

GP416

GP517

GP618

GP719

SI 2

SO 3

SCLK 1

A1 4A0 5

RESET 6

INT 8VSS9

VDD20

CS 7

NC 10

NC 11

U43

MCP23S08-E/SS

GND

GNDGND

R71

620R 1%
R72

120R
R73

120R

+3,3V

ZASIL_IN2_ON
ZASIL_IN1_ON

ZASIL_USB_ON

C107

100nF 50V X7R

GP012

GP113

GP214

GP315

GP416

GP517

GP618

GP719

SI 2

SO 3

SCLK 1

A1 4A0 5

RESET 6

INT 8VSS9

VDD20

CS 7

NC 10

NC 11

U42

MCP23S08-E/SS

+3,3V

GND

GND

AUDIO_IN_SD
MODZ_CAN_STBY

AUDIO_OUT_SD

C106

100nF 50V X7R

GP012

GP113

GP214

GP315

GP416

GP517

GP618

GP719

SI 2

SO 3

SCLK 1

A1 4A0 5

RESET 6

INT 8VSS9

VDD20

CS 7

NC 10

NC 11

U41

MCP23S08-E/SS

+3,3V

+3,3V C105

100nF 50V X7R

LED RGB Statusu

VCC 8

Y16

Y25

Y33

Y07

A 1

B 2

GND 4

U40

SN74LVC1G139DCT

GND

TP_INT_F

TP_CS_F

LCD_RES_F

LCD_CS_F
LCD_SPI5_MOSI_F

LCD_RS_F

LCD_SPI5_MISO_F
LCD_SPI5_SCK_F

Magistrala SPI sterowana z rdzenia CM7

MODZ_ADR0
MODZ_ADR1

LCD_RS

LCD_CS
TP_CS

GND

+3,3V

+3,3V

GND

IO_CS

+3,3V

GND

LOG_SD1_CDETECT

GND

RP7

33R

BMS_I2C_SW

+5VF_LCD

LED_R
LED_B
LED_G

ZAS_USB
ZAS_IN2_
ZAS_IN1

MODZ_OSW_IO1
MODZ_OSW_IO2

PWR_LED
ON/OFF

OSW1
OSW2

FE13

BLM18EG101
C104
10uF/6,3V

ETH_RMII_RXER

CAM_PDOWN

USB_EN

USB_HOST_DEVICE

CAM_RES

USB_POWER
USB_OVERCURRENT

GNDGND

1
2
3
4
5
6

S1
S2

7
8
9
10

CN28

BM10B-GHS-TBT

+5VF_LCD

Expandery IO mają wspólny 
CS ale różne adresy 
ustawiane na A0 i A1

Wyświetlacz TFT z panelem 
dotykowym typu Raspberry Pi, lub 
2-8 czujników ultradźwiękowych 
ICU-20201

PIC10401 
PIC10402 

COC104 

PIC10501 PIC10502 

COC105 

PIC10601 PIC10602 

COC106 

PIC10701 PIC10702 

COC107 

PICN2801 

PICN2802 

PICN2803 

PICN2804 

PICN2805 

PICN2806 

PICN2807 

PICN2808 

PICN2809 

PICN28010 

PICN280S1 

PICN280S2 

COCN28 

PID301 

PID302 PID303 

PID304 

COD3 

PIFE1301 PIFE1302 

COFE13 

PIR7101 PIR7102 

COR71 

PIR7201 PIR7202 

COR72 

PIR7301 PIR7302 

COR73 

PIRP701 

PIRP702 

PIRP703 

PIRP704 PIRP705 

PIRP706 

PIRP707 

PIRP708 

CORP7 

PIU3901 

PIU3902 

PIU3903 

PIU3904 

PIU3905 

PIU3906 PIU3907 

PIU3908 

PIU3909 

PIU39010 

PIU39011 

PIU39012 

PIU39013 

COU39 

PIU4001 

PIU4002 

PIU4003 PIU4004 

PIU4005 

PIU4006 

PIU4007 PIU4008 

COU40 

PIU4101 

PIU4102 

PIU4103 

PIU4104 

PIU4105 

PIU4106 

PIU4107 

PIU4108 PIU4109 

PIU41010 

PIU41011 

PIU41012 

PIU41013 

PIU41014 

PIU41015 

PIU41016 

PIU41017 

PIU41018 

PIU41019 

PIU41020 

COU41 

PIU4201 

PIU4202 

PIU4203 

PIU4204 

PIU4205 

PIU4206 

PIU4207 

PIU4208 PIU4209 

PIU42010 

PIU42011 

PIU42012 

PIU42013 

PIU42014 

PIU42015 

PIU42016 

PIU42017 

PIU42018 

PIU42019 

PIU42020 

COU42 

PIU4301 

PIU4302 

PIU4303 

PIU4304 

PIU4305 

PIU4306 

PIU4307 

PIU4308 PIU4309 

PIU43010 

PIU43011 

PIU43012 

PIU43013 

PIU43014 

PIU43015 

PIU43016 

PIU43017 

PIU43018 

PIU43019 

PIU43020 

COU43 

PIC10502 

PIC10601 

PIC10701 

PID302 

PIU4008 

PIU4105 

PIU41020 

PIU42020 

PIU4304 

PIU43020 

PIFE1301 

PIC10401 
PICN2801 

PIFE1302 

NL05VF0LCD PIC10402 

PIC10501 

PIC10602 

PIC10702 

PICN28010 

PICN280S1 

PICN280S2 

PIU39013 

PIU4004 

PIU4104 

PIU4109 

PIU4204 

PIU4205 

PIU4209 

PIU4305 

PIU4309 

PIU4005 

PIU4107 

PIU4207 

PIU4307 

NLI\O\0\C\S\ 

PIU3909 

PIU4006 
NLL\C\D\0\C\S\ 

PICN2805 PIU3904 
NLL\C\D\0\C\S\0\F\ 

PICN2809 

PIRP702 

NLL\C\D\0\R\E\S\0\F\ 

PICN2807 PIU3906 
NLLCD0RS0F 

PICN2803 

PIU3903 

NLLCD0SPI50MISO0F 

PICN2804 

PIU3902 

NLLCD0SPI50MOSI0F 

PICN2802 PIU3901 
NLLCD0SPI50SCK0F 

PIR7202 

PIU43018 
NLLED0B 

PIR7302 

PIU43019 
NLLED0G 

PIR7102 

PIU43017 
NLLED0R 

PID301 

PIR7101 

PID303 

PIR7301 

PID304 

PIR7201 

PIRP703 

PIRP704 PIRP705 

PIRP706 

PIRP707 

PIU41013 

PIRP708 

PIU41012 

PIU3907 POLCD0RS 

PIU39010 

PIU4103 

PIU4203 

PIU4303 

POLCD0SPI50MISO 
PIU39011 

PIU4102 

PIU4202 

PIU4302 

POLCD0SPI50MOSI 
PIU39012 

PIU4101 

PIU4201 

PIU4301 

POLCD0SPI50SCK 

PIU4001 POMODZ0ADR0 
PIU4002 POMODZ0ADR1 

PIU4003 

PIU4106 

PIU4206 

PIU4306 

POR\E\S\E\T\ 

PIU4108 

PIU4208 

PIU4308 

POT\P\0\I\N\T\ 

PIU41010 

PIU41011 

PIU41014 POCAM0PDOWN 
PIU41015 POCAM0RES 
PIU41016 POLOG0SD10CDETECT 
PIU41017 POUSB0H\O\S\T\0DEVICE 

PIU42010 

PIU42011 

PIU42012 POUSB0OVERCURRENT 
PIU42013 POUSB0POWER 
PIU42014 POMODZ0CAN0STBY 
PIU42015 POA\U\D\I\O\0\I\N\0\S\D\ 
PIU42016 POA\U\D\I\O\0\O\U\T\0\S\D\ 
PIU42017 POETH0RMII0RXER 
PIU42018 POBMS0I2C0SW 
PIU42019 POUSB0EN 

PIU43010 

PIU43011 

PIU43015 POP\W\R\0\L\E\D\ 
PIU43016 POO\N\0OFF 

PIU41018 
NLOSW1 

POMODZ0OSW0IO1 
PIU41019 

NLOSW2 POMODZ0OSW0IO2 

PIU3908 

PIU4007 
NLT\P\0\C\S\ 

PICN2806 PIU3905 
NLT\P\0\C\S\0\F\ 

PICN2808 

PIRP701 

NLT\P\0\I\N\T\0\F\ 

PIU43012 
NLZAS0IN1 POZASIL0IN10ON 

PIU43013 
NLZAS0IN20 POZASIL0IN20ON 

PIU43014 
NLZAS0USB POZASIL0USB0ON 

POA\U\D\I\O\0\I\N\0\S\D\ 
POA\U\D\I\O\0\O\U\T\0\S\D\ 

POBMS0I2C0SW 

POCAM0PDOWN 
POCAM0RES 

POETH0RMII0RXER 

POLCD0RS 

POLCD0SPI50MISO 
POLCD0SPI50MOSI 
POLCD0SPI50SCK 

POLOG0SD10CDETECT 

POMODZ0ADR0 
POMODZ0ADR1 

POMODZ0CAN0STBY 

POMODZ0OSW0IO1 
POMODZ0OSW0IO2 

POO\N\0OFF 
POP\W\R\0\L\E\D\ 

POR\E\S\E\T\ 

POT\P\0\I\N\T\ 

POUSB0EN 

POUSB0H\O\S\T\0DEVICE 

POUSB0OVERCURRENT 
POUSB0POWER 

POZASIL0IN10ON 
POZASIL0IN20ON 
POZASIL0USB0ON 
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Serwomechanizmy i odbiorniki RCNazwa:
Plik: Strona: z7 14Serwa.SchDoc

Wersja:

Rysował: Piotr Laskowski

1.0

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:57 Arkusz: A4_H

Obsługa serwomechanizmów i odbiornika RC

Gniazdo RC

ESC / Serwa
Odświeżanie:  50-400 Hz

Kanały 1-2 jako S-Bus Out 5V

SERWO_TIM3_CH3
SERWO_TIM3_CH4
SERWO_TIM8_CH1
SERWO_TIM8_CH2

SERWO_UART3_TX/TIM2_CH3

SERWO_TIM8_CH3N

SERWO_TIM1_CH1

A0 1

A1 2

A2 3

E1 4

E2 5

E3 6

Y015

Y114

Y213

Y312

Y411

Y510

Y69

Y78

GND 7

VCC 16
U22

74HC238PW
GND

RC_UART4_RX/TIM4_CH3

RC_UART2_RX/TIM2_CH4

Odbiorniki RC

Wejścia mogą pracować jako S-Bus lub PPM

Diversity 2-kanałowe

Serwa
Odświeżanie:  50 Hz

GND

ADR_SER0
ADR_SER1
ADR_SER2

100R
17pF

110MHz

U19

NUF6401MN

GND

100R
17pF

110MHz

U21

NUF6401MN

100R
17pF

110MHz

U23

NUF6401MN

GND

GND

multipleksowany na 8
Kanał 400 Hz

11
14
17
20
23
26
29
32
35
38
41
44
47
50
53

2
5
8

CN12B

3x18STR

SERWO_UART4_TX/TIM4_CH4

ODB_RC1
ODB_RC2
REG1
REG2
REG3
REG4
REG5
REG6
REG7
REG8
SERWO1
SERWO2
SERWO3
SERWO4
SERWO5
SERWO6
SERWO7
SERWO8

GND

GND
1A 1

GND 2

2A 3

1Y6

VCC5

2Y4

U20

74HC2G14GW

1A1

GND2

2A3

1Y 6

VCC 5

2Y 4

U18

74HC2G14GW

SERWO_TIM2_CH1

GNDGND

C65
100nF 50V X7R

C64
100nF 50V X7R

C63
100nF 50V X7R

GND

FE11
BLM18EG101

VSERWO

GND

ZASIL_SERWO

Filtr 2Pi do zasilania odbiorników RC

R26
16k 1%

GND

C66
100nF 50V X7R

GND

Inwertery S-Bus

Kopter / Płatowiec

Serwa zasilane są niezależnie od 
zasilania autopilota przez 
zewnętrzny BEC 4-12V. Pomiar 
napięcia do 13V

R25
47k 1%

C60
100nF 50V X7R

GND

- 1+ 2
CN13

XT30UPB-M

GND

C62
10uF/25V Y5V

GND

12
15
18
21
24
27
30
33
36
39
42
45
48
51
54

3
6
9

CN12C

3x18STR

1
4
7

10
13
16
19
22
25
28
31
34
37
40
43
46
49
52

CN12A

3x18STR

Kanały 4-5 jako ADC
Kanał 1 jako sterownik LED WS2812

+3,3V

+3,3V

+3,3V +3,3V

+5,0V

+5,0V

+5,0V

D2

LED_0603_Red

R24
750R

GND

C61
10uF/6,3V

Opcjonalne wykorzystanie:

FE14
BLM18EG101

C98
10uF/6,3V

GND
C97
10uF/6,3V

GND

PIC6001 

PIC6002 
COC60 

PIC6101 

PIC6102 
COC61 

PIC6201 
PIC6202 

COC62 

PIC6301 
PIC6302 

COC63 
PIC6401 
PIC6402 

COC64 
PIC6501 
PIC6502 

COC65 PIC6601 
PIC6602 

COC66 

PIC9701 
PIC9702 

COC97 PIC9801 
PIC9802 

COC98 

PICN1201 

PICN1204 

PICN1207 

PICN12010 

PICN12013 

PICN12016 

PICN12019 

PICN12022 

PICN12025 

PICN12028 

PICN12031 

PICN12034 

PICN12037 

PICN12040 

PICN12043 

PICN12046 

PICN12049 

PICN12052 

COCN12A 
PICN1202 

PICN1205 

PICN1208 

PICN12011 

PICN12014 

PICN12017 

PICN12020 

PICN12023 

PICN12026 

PICN12029 

PICN12032 

PICN12035 

PICN12038 

PICN12041 

PICN12044 

PICN12047 

PICN12050 

PICN12053 

COCN12B 

PICN1203 

PICN1206 

PICN1209 

PICN12012 

PICN12015 

PICN12018 

PICN12021 

PICN12024 

PICN12027 

PICN12030 

PICN12033 

PICN12036 

PICN12039 

PICN12042 

PICN12045 

PICN12048 

PICN12051 

PICN12054 

COCN12C 

PICN1301 

PICN1302 

COCN13 

PID201 PID202 

COD2 

PIFE1101 

PIFE1102 
COFE11 

PIFE1401 

PIFE1402 
COFE14 

PIR2401 

PIR2402 

COR24 

PIR2501 

PIR2502 
COR25 

PIR2601 

PIR2602 
COR26 

PIU1801 

PIU1802 

PIU1803 PIU1804 

PIU1805 

PIU1806 

COU18 

PIU1901 

PIU1902 

PIU1903 

PIU1904 

PIU1905 

PIU1906 PIU1907 

PIU1908 

PIU1909 

PIU19010 

PIU19011 

PIU19012 

PIU19013 

COU19 

PIU2001 

PIU2002 

PIU2003 PIU2004 

PIU2005 

PIU2006 

COU20 

PIU2101 

PIU2102 

PIU2103 

PIU2104 

PIU2105 

PIU2106 PIU2107 

PIU2108 

PIU2109 

PIU21010 

PIU21011 

PIU21012 

PIU21013 

COU21 

PIU2201 

PIU2202 

PIU2203 

PIU2204 

PIU2205 

PIU2206 

PIU2207 

PIU2208 

PIU2209 

PIU22010 

PIU22011 

PIU22012 

PIU22013 

PIU22014 

PIU22015 PIU22016 

COU22 

PIU2301 

PIU2302 

PIU2303 

PIU2304 

PIU2305 

PIU2306 PIU2307 

PIU2308 

PIU2309 

PIU23010 

PIU23011 

PIU23012 

PIU23013 

COU23 

PIC6401 PIC6501 

PIU1805 

PIU22016 

PIC6301 

PIC9701 PIFE1402 

PIU2005 

PIC6001 PIC6101 

PIC6202 

PIC6302 PIC6402 PIC6502 PIC6602 

PIC9702 PIC9801 

PICN1203 

PICN1206 

PICN1209 

PICN12012 

PICN12015 

PICN12018 

PICN12021 

PICN12024 

PICN12027 

PICN12030 

PICN12033 

PICN12036 

PICN12039 

PICN12042 

PICN12045 

PICN12048 

PICN12051 

PICN12054 

PICN1301 

PIR2402 

PIR2601 

PIU1802 

PIU19013 PIU2002 

PIU21013 

PIU2204 

PIU2205 

PIU2207 PIU23013 

PIC6002 PIC6102 

PICN1202 

PICN1205 

PIFE1101 

PIC6601 

PIR2501 

PIR2602 
POZASIL0SERWO 

PIC9802 

PIFE1102 

PIFE1401 

PID202 

PIR2401 

PIU1801 

PIU19012 

PIU1803 

PIU19011 

PIU1804 PORC0UART20RX0TIM20CH4 

PIU1806 PORC0UART40RX0TIM40CH3 

PIU1907 

POSERWO0TIM30CH3 

PIU1908 

POSERWO0TIM20CH1 

PIU1909 

PIU2004 

PIU19010 

PIU2006 PIU2001 

POSERWO0UART40TX0TIM40CH4 
PIU2003 

POSERWO0UART30TX0TIM20CH3 

PIU2107 

PIU22014 

PIU2108 

PIU22015 

PIU2109 POSERWO0TIM80CH3N 
PIU21010 POSERWO0TIM80CH2 
PIU21011 POSERWO0TIM80CH1 
PIU21012 POSERWO0TIM30CH4 

PIU2201 POADR0SER0 
PIU2202 POADR0SER1 
PIU2203 POADR0SER2 

PIU2206 POSERWO0TIM10CH1 PIU2208 PIU2307 

PIU2209 PIU2308 

PIU22010 PIU2309 

PIU22011 PIU23010 

PIU22012 PIU23011 

PIU22013 PIU23012 

PICN1201 

PIU1901 

NLODB0RC1 

PICN1204 

PIU1902 

NLODB0RC2 

PICN1207 

PIU1903 

NLREG1 

PICN12010 

PIU1904 

NLREG2 
PICN12013 

PIU1905 

NLREG3 

PICN12016 

PIU1906 

NLREG4 

PICN12019 PIU2101 
NLREG5 

PICN12022 PIU2102 
NLREG6 

PICN12025 PIU2103 
NLREG7 

PICN12028 PIU2104 
NLREG8 

PICN12031 PIU2105 
NLSERWO1 

PICN12034 PIU2106 
NLSERWO2 

PICN12037 

PIU2301 

NLSERWO3 

PICN12040 

PIU2302 

NLSERWO4 
PICN12043 

PIU2303 

NLSERWO5 

PICN12046 

PIU2304 

NLSERWO6 

PICN12049 

PIU2305 

NLSERWO7 

PICN12052 

PIU2306 

NLSERWO8 

PIC6201 

PICN1208 

PICN12011 

PICN12014 

PICN12017 

PICN12020 

PICN12023 

PICN12026 

PICN12029 

PICN12032 

PICN12035 

PICN12038 

PICN12041 

PICN12044 

PICN12047 

PICN12050 

PICN12053 

PICN1302 PID201 

PIR2502 

POADR0SER0 
POADR0SER1 
POADR0SER2 

PORC0UART20RX0TIM20CH4 

PORC0UART40RX0TIM40CH3 

POSERWO0TIM10CH1 

POSERWO0TIM20CH1 
POSERWO0TIM30CH3 
POSERWO0TIM30CH4 
POSERWO0TIM80CH1 
POSERWO0TIM80CH2 
POSERWO0TIM80CH3N 

POSERWO0UART30TX0TIM20CH3 
POSERWO0UART40TX0TIM40CH4 

POZASIL0SERWO 
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Arkusz: A3_H

Obwody wejściowe zasilaniaNazwa:
Plik: Strona: z8 14Zasilanie.SchDoc

Wersja:

Rysował: Piotr Laskowski

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:57

1.0

1
2
3
4
5
6S3

S4

S1
S2

CN24

BM06B-PASS-TFT

1
2
3
4
5
6S3

S4

S1
S2

CN23

BM06B-PASS-TFT

IN4

OFF3

GND2

GATE 5

OUT 6

VS 1

U32

LM5050MK-1
GNDGND

+VIN

R54
120R

C89
100nF 50V X7R

IN4

OFF3

GND2

GATE 5

OUT 6

VS 1

U34

LM5050MK-1
GND

R59
120R

C92
100nF 50V X7R

IN4

OFF3

GND2

GATE 5

OUT 6

VS 1

U35

LM5050MK-1
GNDGND

R64
120R

C95
100nF 50V X7R

VIN1

VIN2

MOD_I2C4_SDA_BMS

GND

GND

GND

GND

nadzorcy baterii (BMS)

GND

GND

Układy Hot Swap

GND

GND

GND

GND

GND

GND

C94
100nF 50V X7R

C91
100nF 50V X7R

C88
100nF 50V X7R

GND

GND

GND

ZASIL_IN2_ON

GND

ZASIL_IN1_ON

ZASIL_USB_ON

ZASIL_VIN2

ZASIL_VIN1

ZASIL_VUSB
R53
100k

Progi przełączania wejścia OFF
Voff(H) max = 1,75V
Voff(L) min = 1,1V

R58
100k

R63
100k

ON/OFF

R56
22k

R66
22k

R61
22k

Y0 3Z4 VCC5 SW6
GND 2Y1 1

U33

74LVC1G3157GW.125

MOD_I2C4_SCL_BMS
GND+3,3V

BMS_I2C_SW

Przełącznik zegara I2C

1
2
3
4S1

S2

CN25

BM04B-GHS-TBT
GND GND

+3,3V

R67
120R

ON/OFF_F
PWR_LED_F PWR_LED

Włącznik zasilania z LED
RP6

33R

Sekwencja włączania:
Naciśnięcie przycisku zasilania podaje 
niski poziom logiczny na wejscie OFF 
przez rezystory 22k powodując spadek 
napięcia do 0,91V i włączając zasilanie 
5V.  System wstaje i ustawia niski poziom 
logiczny na wejściach ZASIL_INx_ON 
podtrzymując stan włączenia i włącza 
PWR_LED.

1) Pomiar napięcia w APL3

Naciśnięcie przycisku ON/OFF powoduje 
powstanie niskiego poziomu na wejścu 
ON/OFF co przez expander IO generuje 
przerwanie i jest wykrywane przez system, 
który inicjuje programowe zamknięcie np. 
FAT, ustawia wysoki poziom na 
wejściach ZASIL_INx_ON co powoduje 
odcięcie zasilania i jest aktywnie 
podtrzymywane pull-upami 100k

3006.2105
ITS23FR1ST
ML4L12WQR

Przykładowe wyłączniki w TME:

TACT-24N-F-IR

USB_5V

M
O

D
_

I2
C

4
_

S
C

L_
F1

M
O

D
_

I2
C

4
_

S
C

L_
F2

MOD_I2C4_SDA_BMS

ZASIL_BRICK_V1
ZASIL_BRICK_I1

ZASIL_BRICK_I2
ZASIL_BRICK_V2

Pomiary zasilania
Układ jest przystosowany do zasilany z 
dwóch pakietów lub zasilaczy z pomiarem 
prądu i napięcia w wersji analogowej jak i 
cyfrowej po I2C np. PM02D, PM03D.  
Oprócz tego monitorowane są wszystkie 
wejściowe napięcia zasilania.

Z5

Z4

Z3

Z2

T7

CSD25402Q3A

T8

CSD18543Q3AT

T6

CSD18543Q3ATC87
22uF/10V X5R

C90
10uF/50V X5R

C93
10uF/50V X5R

+VIN

+VIN

R55
2k 1%

R60
2k 1%

R65
2k 1%

R62
30k 1%

R57
30k 1%

R52
30k 1%

R74
100R

GNDGNDGND GND GND

C114
1uF 6,3V X7R

GND

R75

10k

C110

100nF 50V X7R

GND

R76
240k 1%

R77
82k 1%

C115
22uF/10V X5R

C116
22uF/10V X5R

C118
10uF/6,3V

C117
10uF/6,3V

GND GND GND GND

+3,3V

Zasilacz obw. cyfrowych 3,3V @ 3A

VIN1
VIN12

VINLDO2 EN4
PGOOD 5

FSW8

AGND10 AGND3

VCC9 VBIAS 6
FB 7

BOOT 11
SW 14
SW 15

PGND 17
PGND 13
PGND 16

U36

L6983CQTR C119
22uF/10V X5R

GND

L2

HCM0703-4R7-RC111
10uF/50V X5R

C112
10uF/50V X5R

C113
1uF/50V X7R VFB = 0,85V

+VIN

Napiecie wejsciowe to 3,5-38V (9S)

Zasilacz obw. cyfrowych 5,0V @ 1,2A

+3,0VA
Vin1
ON/OFF3 Vout 5

NC 4
GND 2

U31

LP2980IM5-3.0/NOPB

GND

C84
100nF 50V X7R

GND

C85
10uF/6,3V

GND

Zasilacz obw. analogowych 3,0V @ 50mA

C86
100nF 50V X7R

GND

+3,3V

Sekwencja wyłączania:

Schematy zasilania

VIN1
PRĄD
NAPIĘCIE
GND

VIN2
PRĄD
NAPIĘCIE
GND

VCC
GND

U
SB

-C
C

N
23

C
N

24

APL3

Ładow.
USB-C

+
-

2) Pomiar napięcia i prądu czujnikiem zewnętrznym

Pakiet
2-8S

+
-

Pakiet
2-8S

+
-

Pakiet
2-8S

+
-

VIN1
PRĄD
NAPIĘCIE
GND

VIN2
PRĄD
NAPIĘCIE
GND

VCC
GND

U
SB

-C
C

N
23

C
N

24

APL3

+ +

U
I

-
Czujn. I/U

-
+

Obciążenie

-
+

Obciążenie

3) BMS Wbudowany w pakiet zapewnie komplet pomiarów

USB jak wyżej, drugi kanał tak jak pierwszy

USB jak wyżej, drugi kanał tak jak pierwszy

Pakiet
2-8S

+
-

VIN1
SCL
SDA
GND

VIN2
SCL
SDA
GND

VCC
GND

U
SB

-C
C

N
23

C
N

24

APL3

-
+

Obciążenie

-
+

+

-

SCL
SDA

BMS

PGND2 1

LX12
BST13

VCC4

AGND15

COMP 6

SPS7
PGOOD8

FSW 9
FB10

BST2 20LX2 19

NC 18EN17

OUT_S 16OUT 15

PGND1 14

IN13

AGND212

FSYNC11

EP 21

U45

MAX20040BATPA/VY+

L3

HCM0703-4R7-R

C96
100nF 50V X7R

C121
100nF 50V X7R

C123
2,2uF/6,3V

GND

R79

0R
C122
10uF/50V X5R

+VIN

GND

R80

16k 1%

C125
22nF 25V X7R

C124
220pF

GNDGNDGND

R81
16k 1%

GND GND

C120
22uF/10V X5R

C99
22uF/10V X5R

Napiecie wejsciowe to 4-36V (8S)

GND GND

+5,0V

C126
22uF/10V X5R

GND

C127
22uF/10V X5R

C128
22uF/10V X5R

C129
22uF/10V X5R

+3,3V +3,3V +3,3V

GND GND GND

+5,0V

C130
22uF/10V X5R

GND

+5,0V

MAX20040_VCC

C131
22uF/10V X5R

GND

+5,0V

Vout = 0,85V * (1+R1/R2) = 
0,85 * (1+240/82) = 3,337V

Dropout Voltage Typ/Max:  
@10mA =  40/60mV   
@50mA = 120/150mV

PI0068 

PI0069 

PI0070 

PI0071 

PI0072 

PI0073 

PI0074 

PI0075 

CO0 

PI0081 

PI0082 
PI001 

PI002 
PI001 

PI002 

PI0067 

PI000 

PI0067 

PI000 

PI0067 

PI000 

PI0067 

PI000 

PI0068 

PI0069 

PI0070 

PI0071 

PI0072 

PI0073 

PI0074 

PI0075 

PI01068 

PI01069 

PI01070 

PI01071 

PI01072 

PI01073 

PI01074 

PI01075 

CO01 

PI0201 
PI0202 

CO02 

PI03081 

PI03082 

CO03 

PI04067 

PI0400 

CO04 

PI0501 
PI0502 

CO05 

PI06081 

PI06082 

CO06 

PIBMS081 

PIBMS082 

COBMS 

PIC8401 

PIC8402 
COC84 

PIC8501 

PIC8502 
COC85 

PIC8601 

PIC8602 
COC86 

PIC8701 
PIC8702 

COC87 

PIC8801 
PIC8802 

COC88 
PIC8901 
PIC8902 

COC89 

PIC9001 
PIC9002 

COC90 

PIC9101 
PIC9102 

COC91 
PIC9201 
PIC9202 

COC92 

PIC9301 
PIC9302 

COC93 

PIC9401 

PIC9402 
COC94 

PIC9501 

PIC9502 
COC95 

PIC9601 

PIC9602 
COC96 

PIC9901 
PIC9902 

COC99 

PIC11001 PIC11002 

COC110 

PIC11101 

PIC11102 
COC111 

PIC11201 
PIC11202 

COC112 
PIC11301 
PIC11302 

COC113 
PIC11401 
PIC11402 

COC114 PIC11501 
PIC11502 

COC115 

PIC11601 
PIC11602 

COC116 

PIC11701 
PIC11702 

COC117 

PIC11801 
PIC11802 

COC118 

PIC11901 
PIC11902 

COC119 

PIC12001 
PIC12002 

COC120 

PIC12101 

PIC12102 
COC121 

PIC12201 

PIC12202 
COC122 

PIC12301 

PIC12302 
COC123 

PIC12401 

PIC12402 
COC124 

PIC12501 

PIC12502 
COC125 

PIC12601 
PIC12602 

COC126 

PIC12701 
PIC12702 

COC127 
PIC12801 
PIC12802 

COC128 
PIC12901 
PIC12902 

COC129 

PIC13001 
PIC13002 

COC130 
PIC13101 
PIC13102 

COC131 

PICN2301 

PICN2302 

PICN2303 

PICN2304 

PICN2305 

PICN2306 

PICN230S1 

PICN230S2 

PICN230S3 

PICN230S4 

COCN23 

PICN2401 

PICN2402 

PICN2403 

PICN2404 

PICN2405 

PICN2406 

PICN240S1 

PICN240S2 

PICN240S3 

PICN240S4 

COCN24 

PICN2501 

PICN2502 

PICN2503 

PICN2504 

PICN250S1 

PICN250S2 

COCN25 

PICzujn0 I0U076 PICzujn0 I0U077 
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PICzujn0 I0U079 

PICzujn0 I0U080 

COCzujn0 I0U 

PIL201 PIL202 
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COR79 

PIR8001 PIR8002 

COR80 

PIR8101 

PIR8102 
COR81 

PIRP601 

PIRP602 

PIRP603 

PIRP604 PIRP605 

PIRP606 

PIRP607 

PIRP608 

CORP6 

PIT601 

PIT602 

PIT603 

PIT604 

PIT605 

PIT606 

PIT607 

PIT608 

COT6 

PIT701 

PIT702 

PIT703 

PIT704 PIT705 

PIT706 

PIT707 

PIT708 

COT7 

PIT801 

PIT802 

PIT803 

PIT804 

PIT805 

PIT806 

PIT807 

PIT808 

COT8 

PIU3101 

PIU3102 

PIU3103 PIU3104 

PIU3105 

COU31 

PIU3201 PIU3202 

PIU3203 

PIU3204 PIU3205 

PIU3206 

COU32 

PIU3301 

PIU3302 

PIU3303 PIU3304 

PIU3305 

PIU3306 

COU33 

PIU3401 PIU3402 

PIU3403 

PIU3404 PIU3405 

PIU3406 

COU34 

PIU3501 PIU3502 

PIU3503 

PIU3504 PIU3505 

PIU3506 

COU35 

PIU3601 

PIU3602 

PIU3603 

PIU3604 

PIU3605 

PIU3606 

PIU3607 PIU3608 

PIU3609 

PIU36010 

PIU36011 PIU36012 

PIU36013 

PIU36014 

PIU36015 

PIU36016 

PIU36017 

COU36 

PIU4501 

PIU4502 

PIU4503 

PIU4504 

PIU4505 

PIU4506 

PIU4507 

PIU4508 

PIU4509 

PIU45010 

PIU45011 

PIU45012 

PIU45013 

PIU45014 

PIU45015 

PIU45016 

PIU45017 

PIU45018 

PIU45019 

PIU45020 

PIU45021 

COU45 

PIZ201 

PIZ202 

PIZ203 

COZ2 

PIZ301 

PIZ302 

PIZ303 

COZ3 

PIZ401 

PIZ402 

PIZ403 

COZ4 

PIZ501 

PIZ502 

PIZ503 

COZ5 

PIC8501 PIC8601 
PIU3105 

PIC8401 

PIC11501 
PIC11601 

PIC11701 

PIC11801 

PIC11901 

PIC12701 PIC12801 PIC12901 

PIL202 

PIR6701 

PIR7602 

PIU3101 

PIU3103 

PIU3305 

PIU3606 

PIC9901 PIC12001 

PIC12602 PIC13002 PIC13102 

PIU45015 

PIU45016 

PIC11101 

PIC11201 

PIC12201 

PIR5402 

PIR5902 

PIR6402 

PIR7402 

PIT605 

PIT606 

PIT607 

PIT608 

PIT705 

PIT706 

PIT707 

PIT708 

PIT805 

PIT806 

PIT807 

PIT808 

PIU3206 

PIU3406 

PIU3506 

PIU3601 

PIU3604 

PIU36012 

PIU45013 

PIC8402 PIC8502 PIC8602 

PIC8702 

PIC8802 PIC8902 

PIC9002 

PIC9102 PIC9202 

PIC9302 

PIC9402 PIC9502 

PIC9902 

PIC11102 

PIC11202 PIC11302 PIC11402 
PIC11502 

PIC11602 

PIC11702 

PIC11802 

PIC11902 

PIC12002 

PIC12202 PIC12302 

PIC12401 PIC12501 

PIC12601 

PIC12702 PIC12802 PIC12902 

PIC13001 PIC13101 

PICN2305 

PICN2306 

PICN230S1 

PICN230S2 

PICN230S3 

PICN230S4 

PICN2405 

PICN2406 

PICN240S1 

PICN240S2 

PICN240S3 

PICN240S4 

PICN2504 

PICN250S1 

PICN250S2 

PIR5501 

PIR6001 

PIR6501 

PIR7701 

PIR8101 

PIU3102 

PIU3202 

PIU3302 

PIU3402 

PIU3502 

PIU3603 

PIU3605 

PIU36010 

PIU36013 

PIU36016 

PIU36017 

PIU4501 

PIU4505 

PIU45012 

PIU45014 

PIU45021 

NLGND 

PIC12301 
PIR7901 

PIU4504 

PIU4507 

PIU45010 

PIU45017 

NLMAX200400VCC 

PIU3303 

PIZ203 

NLMOD0I2C40SCL0F1 

PIU3301 

PIZ403 

NLMOD0I2C40SCL0F2 

PIZ303 

PIZ503 

NLMOD0I2C40SDA0BMS 
POMOD0I2C40SDA0BMS 

PI01068 

PI01069 

PI01070 

PI01071 

PI01072 

PI01073 

PI01074 

PI01075 

PI0201 
PI0202 

PI03081 

PI03082 

PI04067 PIBMS081 

PI0400 PIBMS082 

PI0501 
PI0502 

PI06081 

PI06082 

PI001 

PI002 

PI0067 

PICzujn0 I0U080 

PI0068 

PI0069 

PI0070 

PI0071 

PI0072 

PI0073 

PI0074 

PI0075 

PI0081 

PI0082 

PI000 

PIBMS081 

PIBMS082 

PIC8801 
PIR5201 
PIR5502 

POZASIL0VUSB 

PIC8901 
PIR5401 

PIU3201 

PIC9101 
PIR5701 
PIR6002 

POZASIL0VIN1 

PIC9201 
PIR5901 

PIU3401 

PIC9401 
PIR6201 
PIR6502 

POZASIL0VIN2 

PIC9501 
PIR6401 

PIU3501 

PIC9601 
PIL301 

PIU4502 PIC9602 
PIU4503 

PIC11001 

PIU36011 

PIC11002 

PIL201 

PIU36014 

PIU36015 

PIC11301 
PIR7401 

PIU3602 

PIC11401 
PIR7501 

PIU3609 

PIC12101 
PIL302 

PIU45019 PIC12102 
PIU45020 

PIC12402 
PIR8001 

PIU4506 

PIC12502 
PIR8002 

PICN2303 PIZ202 

PICN2304 

PIZ302 

PICN2403 PIZ402 

PICN2404 

PIZ502 

PICN2501 PIRP601 

PICzujn0 I0U076 PICzujn0 I0U077 

PICzujn0 I0U078 

PICzujn0 I0U079 

PIR5301 
PIR5602 

PIU3203 

POZASIL0USB0ON 

PIR5601 

PIR6101 

PIR6601 

PIRP606 

POO\N\0OFF 

PIR5801 
PIR6102 

PIU3403 

POZASIL0IN10ON 

PIR6301 
PIR6602 

PIU3503 

POZASIL0IN20ON 

PIR6702 
PIRP608 

PIR7502 PIU3608 

PIR7601 

PIR7702 

PIU3607 

PIR7902 PIU45011 

PIR8102 
PIU4509 

PIRP604 PIRP605 

PIRP607 POP\W\R\0\L\E\D\ 

PIT604 
PIU3205 

PIT704 
PIU3405 

PIT804 
PIU3505 

PIU3104 

PIU3304 POMOD0I2C40SCL0BMS 

PIU3306 POBMS0I2C0SW 

PIU4508 

PIU45018 

PIZ201 

POZASIL0BRICK0I1 

PIZ301 

POZASIL0BRICK0V1 

PIZ401 

POZASIL0BRICK0I2 

PIZ501 

POZASIL0BRICK0V2 

PICN2503 PIRP603 
NLO\N\0OFF0F 

PICN2502 PIRP602 
NLP\W\R\0\L\E\D\0\F\ 

PIC8701 
PIR5202 PIR5302 PIT601 

PIT602 

PIT603 

PIU3204 

PIC9001 

PICN2301 

PICN2302 PIR5702 PIR5802 PIT701 

PIT702 

PIT703 

PIU3404 

NLVIN1 

PIC9301 

PICN2401 

PICN2402 PIR6202 PIR6302 PIT801 

PIT802 

PIT803 

PIU3504 

NLVIN2 

POBMS0I2C0SW 

POMOD0I2C40SCL0BMS 

POMOD0I2C40SDA0BMS 
POO\N\0OFF 

POP\W\R\0\L\E\D\ 

POZASIL0BRICK0I1 

POZASIL0BRICK0I2 

POZASIL0BRICK0V1 

POZASIL0BRICK0V2 

POZASIL0IN10ON 

POZASIL0IN20ON 

POZASIL0USB0ON 

POZASIL0VIN1 

POZASIL0VIN2 

POZASIL0VUSB 

https://www.tme.eu/pl/details/3006.2105/mikroprzelaczniki-tact/marquardt/
https://www.tme.eu/pl/details/its23fr1st/mikroprzelaczniki-tact/c-k/
https://www.tme.eu/pl/details/ml4l12wqr/mikroprzelaczniki-tact/diptronics/
https://www.tme.eu/pl/details/tact-24n-f-ir/mikroprzelaczniki-tact/ninigi/
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Obwody analogoweNazwa:
Plik: Strona: z9 14Analog.SchDoc

Wersja:

Rysował: Piotr Laskowski

1.0

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:58 Arkusz: A4_H

ANALOG_ADC12_INP19

MOD_ADR0

MOD_ADR2
MOD_ADR1

GND

+3,3V

X013

X114

X215

X312

X41

X55

X62

X74 GND 8

VCC 16

VEE 7

A 11

B 10

C 9

X 3ENABLE 6

U38

HEF4051B

ANALOG_ADC3_INP6

GNDGND

+5,0V

W
ej
śc

ia
 a

na
lo

go
w

e

X013

X114

X215

X312

X41

X55

X62

X74 GND 8

VCC 16

VEE 7

A 11

B 10

C 9

X 3ENABLE 6

U37

HEF4051B

GND

+3,3V

MODW_ANALOG_ID1
MODW_ANALOG_ID2
MODW_ANALOG_ID3
MODW_ANALOG_ID4

1
2
3
4S1

S2

CN27

BM04B-GHS-TBT

GND

+5,0V

1
2
3
4S1

S2

CN26

BM04B-GHS-TBT

R68
10R

GND

R69
10R

GND

ZASIL_VIN2
ZASIL_VIN1

ZASIL_VUSB

C100

100nF 50V X7R

C101

100nF 50V X7R

GND

GND

ZASIL_BRICK_V1
ZASIL_BRICK_I1
ZASIL_BRICK_V2
ZASIL_BRICK_I2

ZASIL_SERWO

FIDU2 FIDU3FIDU1

GND GND

GND GND

GND GND

C102
10uF/6,3V

C103
10uF/6,3V

M3

Ramka FIDU5 FIDU6FIDU4

PIC10001 PIC10002 

COC100 

PIC10101 PIC10102 

COC101 

PIC10201 
PIC10202 

COC102 

PIC10301 

PIC10302 
COC103 

PICN2601 

PICN2602 

PICN2603 

PICN2604 

PICN260S1 

PICN260S2 

COCN26 

PICN2701 

PICN2702 

PICN2703 

PICN2704 

PICN270S1 

PICN270S2 

COCN27 

PIFI101 
COFI1 

PIFI201 
COFI2 

PIFI301 
COFI3 

PIFI401 
COFI4 

PIFI501 
COFI5 

PIFI601 
COFI6 COFIDU1 COFIDU2 COFIDU3 

COFIDU4 COFIDU5 COFIDU6 

COM3 

PIR6801 

PIR6802 
COR68 

PIR6901 

PIR6902 
COR69 

PIU3701 

PIU3702 

PIU3703 

PIU3704 

PIU3705 

PIU3706 

PIU3707 

PIU3708 

PIU3709 

PIU37010 

PIU37011 

PIU37012 

PIU37013 

PIU37014 

PIU37015 

PIU37016 

COU37 

PIU3801 

PIU3802 

PIU3803 

PIU3804 

PIU3805 

PIU3806 

PIU3807 

PIU3808 

PIU3809 

PIU38010 

PIU38011 

PIU38012 

PIU38013 

PIU38014 

PIU38015 

PIU38016 

COU38 

PIC10002 

PIC10102 

PIU37016 

PIU38016 

PIR6802 

PIR6902 

PIC10001 

PIC10101 

PIC10201 

PIC10301 

PICN2604 

PICN260S1 

PICN260S2 

PICN2704 

PICN270S1 

PICN270S2 

PIFI101 PIFI201 

PIFI301 PIFI401 

PIFI501 PIFI601 

PIU3706 

PIU3707 

PIU3708 

PIU3806 

PIU3807 

PIU3808 

PIC10202 
PICN2601 

PIR6801 

PIC10302 
PICN2701 

PIR6901 

PICN2602 

PIU3801 

PICN2603 

PIU3802 

PICN2702 

PIU3805 

PICN2703 

PIU3804 

PIU3701 POZASIL0BRICK0V1 

PIU3702 POZASIL0BRICK0V2 
PIU3703 POANALOG0ADC30INP6 

PIU3704 POZASIL0BRICK0I2 

PIU3705 POZASIL0BRICK0I1 

PIU3709 

PIU3809 POMOD0ADR2 

PIU37010 

PIU38010 POMOD0ADR1 

PIU37011 

PIU38011 POMOD0ADR0 

PIU37012 POZASIL0VUSB 

PIU37013 POZASIL0VIN1 
PIU37014 POZASIL0VIN2 
PIU37015 POZASIL0SERWO 

PIU3803 POANALOG0ADC120INP19 

PIU38012 POMODW0ANALOG0ID4 

PIU38013 POMODW0ANALOG0ID1 
PIU38014 POMODW0ANALOG0ID2 
PIU38015 POMODW0ANALOG0ID3 

POANALOG0ADC30INP6 

POANALOG0ADC120INP19 

POMOD0ADR0 
POMOD0ADR1 
POMOD0ADR2 

POMODW0ANALOG0ID1 
POMODW0ANALOG0ID2 
POMODW0ANALOG0ID3 
POMODW0ANALOG0ID4 

POZASIL0BRICK0I1 

POZASIL0BRICK0I2 

POZASIL0BRICK0V1 

POZASIL0BRICK0V2 

POZASIL0SERWO 

POZASIL0VIN1 
POZASIL0VIN2 

POZASIL0VUSB 
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Rejestrator i USBNazwa:
Plik: Strona: z10 14USB_karta-SD.SchDoc

Wersja:

Rysował: Piotr Laskowski

1.0

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:58 Arkusz: A4_H

LOG_SD1_CDETECT

GND

Rejestrator na karcie micro SD i USB OTG

OTG_HS_VBUS

OTG_HS_DM

OTG_HS_DP

DAT2 1

DAT3/CD/CS 2

CMD/DI 3

VDD 4

CLK 5

GND 6

CD-B
DAT1 8DAT0/DO 7Micro SD

CD-A

M3
M2
M1

M4

CN3

DM3D-SF/C
GND

R8
100k

R9
100k

R10
100k

R11
100k

R12
100k

R13
100k

100R
17pF

110MHz

U11

NUF6401MN

LOG_SDMMC1_D0

LOG_SDMMC1_D3

LOG_SDMMC1_CK

LOG_SDMMC1_D2
LOG_SDMMC1_D1

LOG_SDMMC1_CMD

GND

M4
M1

SBU2
D-
D+

CC2
VBUS
GNDM2

M3
SBU21
D-
D+
CC1
VBUS
GND

CN4

USB4105-GF-A

GND

+3,3V

GNDGND

GND

GND

D1O 6

D2O 4GND2 D1I1

D2I3 VBUS 5

U12

NUF2042XV6T1G

GND

Converting USB 2.0 OTG SoCs to USB Type-C

+3,3V

USB_EN

R17
1,5k

GND

D1

LED_0603_Green

R14

1,5k

R16

1,5k

R15

510R

FE3

BLM18EG101

FE4

BLM18EG101

USB_5V

C51
100nF 50V X7R

GND

C52
10uF/6,3V

OTG_HS_ID

+3,3V

R18
5,1k

GND

R19
5,1k

T3

PDTC144EU

USB_HOST_DEVICE

T2
PDTA144EU

T1
PDTA144EU

H
O

S
T_

D
EV

IC
E

OUTA8

IN7

GND6

OUTB5

ENA 1

FLGA 2

FLGB 3

ENB 4

U44

MIC2026

GNDGNDGND

Włącznik zasilania dla USB device

USB_POWER
USB_OVERCURRENT

USB_5V

+5,0V

C109
100nF 50V X7R

C108
10uF/6,3V

GND

Niski poziom na linii USB_HOST_DEVICE 
włącza tranzystor PNP T9 robiąc pullup przez 
R28 dzięki temu urządzenie USB jest 
widziane jako HOST. Wysoki poziom 
powoduje uaktywnienie T10 dzięki czemu 
urządzenie przedstawia się jako DEVICE.

PIC5101 
PIC5102 

COC51 
PIC5201 
PIC5202 

COC52 

PIC10801 
PIC10802 

COC108 
PIC10901 
PIC10902 

COC109 

PICN301 

PICN302 

PICN303 

PICN304 

PICN305 

PICN306 

PICN307 

PICN308 PICN30CD0A 

PICN30CD0B 

PICN30M1 

PICN30M2 

PICN30M3 

PICN30M4 

COCN3 

PICN40A1B12 

PICN40A4B9 

PICN40A5 

PICN40A6 

PICN40A7 

PICN40A8 

PICN40B1A12 

PICN40B4A9 

PICN40B5 

PICN40B6 

PICN40B7 

PICN40B8 

PICN40M1 

PICN40M2 

PICN40M3 

PICN40M4 

COCN4 

PID101 PID102 

COD1 

PIFE301 PIFE302 

COFE3 

PIFE401 PIFE402 

COFE4 

PIR801 

PIR802 
COR8 

PIR901 

PIR902 
COR9 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 

PIR1202 
COR12 

PIR1301 

PIR1302 
COR13 

PIR1401 PIR1402 

COR14 

PIR1501 PIR1502 

COR15 

PIR1601 PIR1602 

COR16 

PIR1701 

PIR1702 
COR17 

PIR1801 

PIR1802 
COR18 

PIR1901 

PIR1902 
COR19 

PIT101 

PIT102 

PIT103 

COT1 

PIT201 

PIT202 

PIT203 

COT2 

PIT301 

PIT302 

PIT303 COT3 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 PIU1107 

PIU1108 

PIU1109 

PIU11010 

PIU11011 

PIU11012 

PIU11013 

COU11 

PIU1201 

PIU1202 

PIU1203 PIU1204 

PIU1205 

PIU1206 

COU12 

PIU4401 

PIU4402 

PIU4403 

PIU4404 PIU4405 

PIU4406 

PIU4407 

PIU4408 

COU44 

PIC5101 PIC5201 

PICN304 

PIR802 PIR902 PIR1002 PIR1102 PIR1202 PIR1302 

PIT102 

PIT202 

PIU4407 

PIC5102 PIC5202 

PIC10802 PIC10902 

PICN306 

PICN30CD0B 

PICN30M1 

PICN30M2 

PICN30M3 

PICN30M4 

PICN40A1B12 

PICN40B1A12 

PICN40M1 

PICN40M2 

PICN40M3 

PICN40M4 

PID102 

PIT302 

PIU11013 

PIU1202 

PIU4401 

PIU4406 

PIT201 

PIT301 

NLH\O\S\T\0DEVICE 
POUSB0H\O\S\T\0DEVICE 

PICN301 

PIR1101 

PIU1103 

PICN302 

PIR1201 

PIU1104 

PICN303 

PIR1301 

PIU1105 

PICN305 PIU1106 

PICN307 

PIR801 

PIU1101 

PICN308 

PIR1001 

PIU1102 PICN30CD0A 

PIR901 

PIR1402 

PICN40A4B9 

PIFE302 

PICN40A5 

PICN40B5 

PIR1801 
PIR1902 

POOTG0HS0ID 

PICN40A6 

PICN40B6 

PIR1701 
PIU1201 

PICN40A7 

PICN40B7 PIU1203 

PICN40A8 

PICN40B4A9 PIFE402 

PICN40B8 

PID101 PIR1501 

PIR1401 POLOG0SD10CDETECT 

PIR1502 

PIR1702 

PIT103 

PIR1601 POOTG0HS0VBUS 

PIR1802 
PIT203 

PIR1901 
PIT303 

PIT101 POUSB0EN 

PIU1107 POLOG0SDMMC10CK 
PIU1108 POLOG0SDMMC10CMD 
PIU1109 POLOG0SDMMC10D3 
PIU11010 POLOG0SDMMC10D2 
PIU11011 POLOG0SDMMC10D1 
PIU11012 POLOG0SDMMC10D0 

PIU1204 POOTG0HS0DM 

PIU1206 POOTG0HS0DP 

PIU4402 

PIU4403 POUSB0OVERCURRENT 
PIU4404 POUSB0POWER 

PIU4408 

PIC10801 PIC10901 
PIFE301 

PIFE401 

PIR1602 

PIU1205 

PIU4405 

POLOG0SD10CDETECT 

POLOG0SDMMC10CK 
POLOG0SDMMC10CMD 

POLOG0SDMMC10D0 
POLOG0SDMMC10D1 
POLOG0SDMMC10D2 
POLOG0SDMMC10D3 

POOTG0HS0DM 

POOTG0HS0DP 

POOTG0HS0ID 

POOTG0HS0VBUS 

POUSB0EN 

POUSB0H\O\S\T\0DEVICE 

POUSB0OVERCURRENT 
POUSB0POWER 

https://www.synopsys.com/designware-ip/technical-bulletin/converting-existing-designs.html
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Ethernet 100MbitNazwa:
Plik: Strona: z11 14Ethernet.SchDoc

Wersja:

Rysował: Piotr Laskowski

1.0

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:58 Arkusz: A4_H

TXD0 17

TXD1 18

TXEN 16

RXD0 8

RXD1 7

RXER 10

CRS_DV 11

MDC 13

MDIO 12

LED13

LED22

TXP21

TXN20

RXP23

RXN22

RBIAS24

XTAL15

XTAL24

INT 14

RST 15

VDDIO 9VDD1A19

VDD2A1 VDDCR 6

VSS25

U30

LAN8742AI-CZ

ETH_RMII_REF_CLK

ETH_MDIO

ETH_RMII_TX_EN

ETH_MDC

RESET

ETH_RMII_TXD0
ETH_RMII_TXD1

GND

R36
4,7k

R35
4,7k

R34
4,7k

R37
4,7k

+3,3V

R51
4,7k

GND

FE12

BLM18EG101

R49

270R

R50

270R

GND

TD+ 1

TCT 2

TD- 3

RD+ 6

RCT 7

RD- 8

TX+16

CMT15

TX-14

RX+11

CMT10

RX-9

NC 4

NC 5NC13

NC12

TR1

HX1188NL

C80
10nF 25V X7R

C81
10nF 25V X7R

GND GND

R41
75R

R42
75R

C77
1nF/2kV X7R

GND
GND GND GND

GND GND

C82
1uF 6,3V X7R

GND

C83
470pF X7R

GND

R47

12k1
GND

ETH_CLK_25M

RP5

33R

ETH_RMII_RXD0
ETH_RMII_RXD1

C76
10uF/6,3V

C74
10uF/6,3V

R43
49,9R 1%

R44
49,9R 1%

R45
49,9R 1%

R46
49,9R 1%

R48

33R

R38
1,5k

ETH_RMII_RXER
ETH_RMII_CRS_DV

1
2
3
4

S1
S2

CN22

BM04B-GHS-TBT
GND

D4

LED_0603_Green
D5

LED_0603_Green

TXP
TXN
RXP
RXN

LEDETH1
LEDETH2

TX+
TX-
RX+
RX-

C75
100nF 50V X7R

C79
100nF 50V X7R

C78
100nF 50V X7R

R40

33R

Trafo jest niezbędne do tego 
aby stację naziemną oddalić 
od  operatora o kilkadziesiąt 
metrów PIC7401 

PIC7402 
COC74 

PIC7501 
PIC7502 

COC75 
PIC7601 
PIC7602 

COC76 PIC7701 
PIC7702 

COC77 

PIC7801 
PIC7802 

COC78 
PIC7901 
PIC7902 

COC79 

PIC8001 
PIC8002 

COC80 
PIC8101 
PIC8102 

COC81 PIC8201 
PIC8202 

COC82 
PIC8301 
PIC8302 

COC83 

PICN2201 

PICN2202 

PICN2203 

PICN2204 

PICN220S1 

PICN220S2 

COCN22 

PID401 PID402 

COD4 

PID501 PID502 

COD5 

PIFE1201 PIFE1202 

COFE12 

PIR3401 

PIR3402 
COR34 

PIR3501 

PIR3502 
COR35 

PIR3601 

PIR3602 
COR36 

PIR3701 

PIR3702 
COR37 

PIR3801 

PIR3802 
COR38 

PIR4001 PIR4002 

COR40 

PIR4101 

PIR4102 
COR41 

PIR4201 

PIR4202 
COR42 

PIR4301 

PIR4302 
COR43 

PIR4401 

PIR4402 
COR44 

PIR4501 

PIR4502 
COR45 

PIR4601 

PIR4602 
COR46 

PIR4701 PIR4702 

COR47 

PIR4801 PIR4802 

COR48 

PIR4901 PIR4902 

COR49 

PIR5001 PIR5002 

COR50 

PIR5101 

PIR5102 
COR51 

PIRP501 

PIRP502 

PIRP503 

PIRP504 PIRP505 

PIRP506 

PIRP507 

PIRP508 

CORP5 

PITR101 

PITR102 

PITR103 

PITR104 

PITR105 

PITR106 

PITR107 

PITR108 PITR109 

PITR1010 

PITR1011 

PITR1012 

PITR1013 

PITR1014 

PITR1015 

PITR1016 

COTR1 
PIU3001 

PIU3002 

PIU3003 

PIU3004 

PIU3005 

PIU3006 

PIU3007 

PIU3008 

PIU3009 

PIU30010 

PIU30011 

PIU30012 

PIU30013 

PIU30014 

PIU30015 

PIU30016 

PIU30017 

PIU30018 

PIU30019 

PIU30020 

PIU30021 

PIU30022 

PIU30023 

PIU30024 

PIU30025 

COU30 

PIC7502 PIC7602 
PIFE1202 PIR3402 PIR3502 PIR3602 PIR3702 PIR3802 

PIU3009 

PIC7401 PIC7501 PIC7601 PIC7701 

PIC7802 PIC7902 

PIC8002 PIC8102 PIC8202 PIC8302 

PICN220S1 

PICN220S2 

PIR4701 

PIR4901 

PIR5001 

PIR5101 

PIU30025 

PID401 

PIU3003 
NLLEDETH1 

PID501 

PIU3002 
NLLEDETH2 

PIC7402 
PIC7801 PIC7901 

PIFE1201 

PIR4302 PIR4402 PIR4502 PIR4602 

PIU3001 

PIU30019 

PIC7702 
PIR4102 PIR4202 

PIC8001 PIC8101 

PITR102 

PITR107 

PIC8201 PIC8301 

PIU3006 

PID402 PIR5002 

PID502 PIR4902 

PIR3401 

PIRP507 

PIU3008 

PIR3501 

PIRP508 

PIU3007 

PIR3601 

PIRP505 

PIU30011 

PIR3701 

PIR4801 PIU30014 

PIR3801 

PIU30012 POETH0MDIO 
PIR4001 PIU30013 PIR4002 POETH0MDC 

PIR4101 

PITR1010 

PIR4201 

PITR1015 

PIR4702 PIU30024 

PIR4802 POETH0RMII0REF0CLK 

PIR5102 

PIRP506 

PIU30010 

PIRP501 POETH0RMII0RXD1 
PIRP502 POETH0RMII0RXD0 
PIRP503 POETH0RMII0RXER 
PIRP504 POETH0RMII0CRS0DV 

PITR104 

PITR105 PITR1012 

PITR1013 

PIU3004 

PIU3005 POETH0CLK025M 

PIU30015 POR\E\S\E\T\ 

PIU30016 POETH0RMII0TX0EN 

PIU30017 POETH0RMII0TXD0 
PIU30018 POETH0RMII0TXD1 

PICN2202 

PITR1011 

NLRX0 
PICN2201 

PITR109 

NLRX0 

PIR4601 

PITR108 

PIU30022 
NLRXN 

PIR4501 

PITR106 

PIU30023 
NLRXP 

PICN2204 

PITR1016 

NLTX0 

PICN2203 

PITR1014 
NLTX0 

PIR4401 

PITR103 PIU30020 
NLTXN 

PIR4301 
PITR101 

PIU30021 
NLTXP 

POETH0CLK025M 
POETH0MDC 
POETH0MDIO 

POETH0RMII0CRS0DV 

POETH0RMII0REF0CLK 

POETH0RMII0RXD0 
POETH0RMII0RXD1 

POETH0RMII0RXER 

POETH0RMII0TX0EN 

POETH0RMII0TXD0 
POETH0RMII0TXD1 

POR\E\S\E\T\ 
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DQ0 2

DQ1 4

DQ2 5

DQ3 7

DQ4 8

DQ5 10

DQ6 11

DQ7 13

DQ8 42

DQ9 44

DQ10 45

DQ11 47

DQ12 48

DQ13 50

DQ14 51

DQ15 53

A023

A124

A225

A326

A429

A530

A631

A732

A833

A934

A1022

A1135

A1236

BA020

BA121

CS 19

VDD14

VSSQ6

VSS 28

VDDQ3 WE 16CAS 17

DQMH 39DQML 15

RAS 18

CLK 38

VDDQ9

VSSQ12

VDD1

VDD27

VSS 41

VDDQ43

VSSQ46

VDDQ49

VSSQ52 VSS 54

CKE 37

NC40

U10

AS4C16M32SC-7TIN

FMC_D[0..15]

FMC_A[0..23]

FMC_A0
FMC_A1
FMC_A2
FMC_A3
FMC_A4
FMC_A5
FMC_A6
FMC_A7
FMC_A8
FMC_A9
FMC_A10
FMC_A11
FMC_A12
FMC_A13
FMC_A14
FMC_A15
FMC_A16
FMC_A17
FMC_A18
FMC_A19
FMC_A20

FMC_A0
FMC_A1
FMC_A2
FMC_A3
FMC_A4
FMC_A5
FMC_A6
FMC_A7
FMC_A8
FMC_A9
FMC_A10
FMC_A11
FMC_A12

FMC_D0
FMC_D1
FMC_D2
FMC_D3
FMC_D4
FMC_D5
FMC_D6
FMC_D7
FMC_D8
FMC_D9
FMC_D10
FMC_D11
FMC_D12
FMC_D13
FMC_D14
FMC_D15

FMC_D0
FMC_D1
FMC_D2
FMC_D3
FMC_D4
FMC_D5
FMC_D6
FMC_D7
FMC_D8
FMC_D9
FMC_D10
FMC_D11
FMC_D12
FMC_D13
FMC_D14
FMC_D15

GND

GND

FMC_SDNWE

FMC_NE3
FMC_SDNE0FMC_NE1

FMC_NWAIT

FMC_NWE FMC_NOE
FMC_NWE

FMC_NBL0
FMC_NBL1

FMC_A0
FMC_A1
FMC_A2
FMC_A3
FMC_A4_F
FMC_A5
FMC_A6
FMC_A7
FMC_A8
FMC_A9
FMC_A10
FMC_A11
FMC_A12
FMC_A13
FMC_A14
FMC_A15
FMC_A16
FMC_A17
FMC_A18
FMC_A19
FMC_A20
FMC_A21
FMC_A22
FMC_A23

DQ0 35

DQ1 37

DQ2 39

DQ3 41

DQ4 44

DQ5 46

DQ6 48

DQ7 50

DQ8 36

DQ9 38

DQ10 40

DQ11 42

DQ12 45

DQ13 47

DQ14 49

DQ15 51

A031

A126

A225

A324

A423

A522

A621

A720

A810

A99

A108

A117

A126

RFU 30

OE 34

CE 32

VSS 33

WE 13

WP 16

DNU28 RFU 53

RESET 14

RY/BY 17

VCC43

VSS 52VIO29

A135

A144

A153

A1654

A1719

A1818

A1911

A2012

A2115

A222

A231

RFU 27A2456

A2555

U8

S29GL256S90TFI023

FMC_D0
FMC_D1
FMC_D2
FMC_D3
FMC_D4
FMC_D5
FMC_D6
FMC_D7
FMC_D8
FMC_D9
FMC_D10
FMC_D11
FMC_D12
FMC_D13
FMC_D14
FMC_D15

GND

GND

FMC_NOE
FMC_SDNRAS
FMC_SDNCAS

FMC_NBL0
FMC_NBL1

FMC_SDCLK
FMC_SDCKE0

GND

I/O0 8

I/O1 9

I/O2 10

I/O3 11

I/O4 14

I/O5 15

I/O6 16

I/O7 17

I/O8 32

I/O9 33

I/O10 34

I/O11 35

I/O12 38

I/O13 39

I/O14 40

I/O15 41

A05

A14

A23

A32

A41

A548

A647

A746

A845

A930

A1029

A1128

A1227

A1326

A1425

A1524

A1623

A1722

A1821

A1920

A2031

CS 7

VDD12

VSS13

VSS37

VDD36

WE 18

OE 44

UB 43LB 42

NC 6

NC 19

U9

IS61WV204816BLL-10TI

GND

NOR Flash SRAM SDRAM

Pamieć wersja 16-bitowa

FMC_NWAIT
RESET
FMC_NWE
FMC_NE3
FMC_NOE
FMC_NBL1
FMC_NBL0
FMC_NE1
FMC_SDCKE0
FMC_SDCLK
FMC_SDNWE
FMC_SDNCAS

FMC_SDNE0
FMC_SDNRAS

FMC_A14
FMC_A15

+3,3V
+3,3V

+3,3V

+3,3V

FMC_D[0..15]

FMC_A[0..23]

C41
100nF 50V X7R

C40
100nF 50V X7R

+3,3V+3,3V

GND GND
C42
100nF 50V X7R

+3,3V

C43
100nF 50V X7R

+3,3V

GND GND

C44
100nF 50V X7R

+3,3V

C45
100nF 50V X7R

+3,3V

GND GND

C46
100nF 50V X7R

+3,3V

C47
100nF 50V X7R

+3,3V

GND GND

C48
100nF 50V X7R

+3,3V

C49
100nF 50V X7R

+3,3V

GND GND

+3,3V

C50
100nF 50V X7R

GND

FMC_A4_F

PIC4001 
PIC4002 

COC40 
PIC4101 
PIC4102 

COC41 

PIC4201 

PIC4202 
COC42 

PIC4301 

PIC4302 
COC43 

PIC4401 
PIC4402 

COC44 
PIC4501 
PIC4502 

COC45 
PIC4601 
PIC4602 

COC46 
PIC4701 
PIC4702 

COC47 
PIC4801 
PIC4802 

COC48 
PIC4901 
PIC4902 

COC49 
PIC5001 
PIC5002 

COC50 

PIU801 

PIU802 

PIU803 

PIU804 

PIU805 

PIU806 

PIU807 

PIU808 

PIU809 

PIU8010 

PIU8011 

PIU8012 

PIU8013 

PIU8014 PIU8015 

PIU8016 

PIU8017 

PIU8018 

PIU8019 

PIU8020 

PIU8021 

PIU8022 

PIU8023 

PIU8024 

PIU8025 

PIU8026 

PIU8027 

PIU8028 

PIU8029 

PIU8030 

PIU8031 

PIU8032 

PIU8033 

PIU8034 

PIU8035 

PIU8036 

PIU8037 

PIU8038 

PIU8039 

PIU8040 

PIU8041 

PIU8042 

PIU8043 

PIU8044 

PIU8045 

PIU8046 

PIU8047 

PIU8048 

PIU8049 

PIU8050 

PIU8051 

PIU8052 

PIU8053 

PIU8054 

PIU8055 

PIU8056 

COU8 

PIU901 

PIU902 

PIU903 

PIU904 

PIU905 

PIU906 

PIU907 

PIU908 

PIU909 

PIU9010 

PIU9011 

PIU9012 

PIU9013 

PIU9014 

PIU9015 

PIU9016 

PIU9017 

PIU9018 

PIU9019 

PIU9020 

PIU9021 

PIU9022 

PIU9023 

PIU9024 

PIU9025 

PIU9026 

PIU9027 

PIU9028 

PIU9029 

PIU9030 

PIU9031 

PIU9032 

PIU9033 

PIU9034 

PIU9035 

PIU9036 

PIU9037 

PIU9038 

PIU9039 

PIU9040 

PIU9041 

PIU9042 

PIU9043 

PIU9044 

PIU9045 

PIU9046 

PIU9047 

PIU9048 

COU9 

PIU1001 

PIU1002 

PIU1003 

PIU1004 

PIU1005 

PIU1006 

PIU1007 

PIU1008 

PIU1009 

PIU10010 

PIU10011 

PIU10012 

PIU10013 

PIU10014 

PIU10015 

PIU10016 

PIU10017 

PIU10018 

PIU10019 

PIU10020 

PIU10021 

PIU10022 

PIU10023 

PIU10024 

PIU10025 

PIU10026 

PIU10027 

PIU10028 

PIU10029 

PIU10030 

PIU10031 

PIU10032 

PIU10033 

PIU10034 

PIU10035 

PIU10036 

PIU10037 

PIU10038 

PIU10039 

PIU10040 

PIU10041 

PIU10042 

PIU10043 

PIU10044 

PIU10045 

PIU10046 

PIU10047 

PIU10048 

PIU10049 

PIU10050 

PIU10051 

PIU10052 

PIU10053 

PIU10054 

COU10 

PIU8031 PIU905 PIU10023 
NLFMC0A0 

NLFMC0A0000230 POFMC0A0000230 

PIU8026 PIU904 PIU10024 
NLFMC0A1 

NLFMC0A0000230 POFMC0A0000230 

PIU8025 PIU903 PIU10025 
NLFMC0A2 

NLFMC0A0000230 POFMC0A0000230 

PIU8024 PIU902 PIU10026 
NLFMC0A3 

NLFMC0A0000230 POFMC0A0000230 

PIU901 PIU10029 

NLFMC0A0000230 

NLFMC0A4 

POFMC0A0000230 

PIU8022 PIU9048 PIU10030 
NLFMC0A5 

NLFMC0A0000230 POFMC0A0000230 

PIU8021 PIU9047 PIU10031 
NLFMC0A6 

NLFMC0A0000230 POFMC0A0000230 

PIU8020 PIU9046 PIU10032 
NLFMC0A7 

NLFMC0A0000230 POFMC0A0000230 

PIU8010 PIU9045 PIU10033 
NLFMC0A8 

NLFMC0A0000230 POFMC0A0000230 

PIU809 PIU9030 PIU10034 
NLFMC0A9 

NLFMC0A0000230 POFMC0A0000230 

PIU808 PIU9029 PIU10022 
NLFMC0A10 

NLFMC0A0000230 POFMC0A0000230 

PIU807 PIU9028 PIU10035 
NLFMC0A11 

NLFMC0A0000230 POFMC0A0000230 

PIU806 PIU9027 PIU10036 
NLFMC0A12 

NLFMC0A0000230 POFMC0A0000230 

PIU805 PIU9026 
NLFMC0A13 

NLFMC0A0000230 POFMC0A0000230 

PIU804 PIU9025 PIU10020 
NLFMC0A14 

NLFMC0A0000230 POFMC0A0000230 

PIU803 PIU9024 PIU10021 
NLFMC0A15 

NLFMC0A0000230 POFMC0A0000230 

PIU8054 PIU9023 
NLFMC0A16 

NLFMC0A0000230 POFMC0A0000230 

PIU8019 PIU9022 
NLFMC0A17 

NLFMC0A0000230 POFMC0A0000230 

PIU8018 PIU9021 
NLFMC0A18 

NLFMC0A0000230 POFMC0A0000230 

PIU8011 PIU9020 
NLFMC0A19 

NLFMC0A0000230 POFMC0A0000230 

PIU8012 PIU9031 
NLFMC0A20 

NLFMC0A0000230 POFMC0A0000230 

PIU8015 
NLFMC0A21 

NLFMC0A0000230 POFMC0A0000230 

PIU802 
NLFMC0A22 

NLFMC0A0000230 POFMC0A0000230 

PIU801 
NLFMC0A23 

NLFMC0A0000230 POFMC0A0000230 NLFMC0A0000230 POFMC0A0000230 

PIU8035 PIU908 PIU1002 

NLFMC0D0000150 

NLFMC0D0 

POFMC0D0000150 

PIU8037 PIU909 PIU1004 

NLFMC0D0000150 

NLFMC0D1 

POFMC0D0000150 

PIU8039 PIU9010 PIU1005 

NLFMC0D0000150 

NLFMC0D2 

POFMC0D0000150 

PIU8041 PIU9011 PIU1007 

NLFMC0D0000150 

NLFMC0D3 

POFMC0D0000150 

PIU8044 PIU9014 PIU1008 

NLFMC0D0000150 

NLFMC0D4 

POFMC0D0000150 

PIU8046 PIU9015 PIU10010 

NLFMC0D0000150 

NLFMC0D5 

POFMC0D0000150 

PIU8048 PIU9016 PIU10011 

NLFMC0D0000150 

NLFMC0D6 

POFMC0D0000150 

PIU8050 PIU9017 PIU10013 

NLFMC0D0000150 

NLFMC0D7 

POFMC0D0000150 

PIU8036 PIU9032 PIU10042 

NLFMC0D0000150 

NLFMC0D8 

POFMC0D0000150 

PIU8038 PIU9033 PIU10044 

NLFMC0D0000150 

NLFMC0D9 

POFMC0D0000150 

PIU8040 PIU9034 PIU10045 

NLFMC0D0000150 

NLFMC0D10 

POFMC0D0000150 

PIU8042 PIU9035 PIU10047 

NLFMC0D0000150 

NLFMC0D11 

POFMC0D0000150 

PIU8045 PIU9038 PIU10048 

NLFMC0D0000150 

NLFMC0D12 

POFMC0D0000150 

PIU8047 PIU9039 PIU10050 

NLFMC0D0000150 

NLFMC0D13 

POFMC0D0000150 

PIU8049 PIU9040 PIU10051 

NLFMC0D0000150 

NLFMC0D14 

POFMC0D0000150 

PIU8051 PIU9041 PIU10053 

NLFMC0D0000150 

NLFMC0D15 

POFMC0D0000150 NLFMC0D0000150 POFMC0D0000150 

PIC4001 PIC4101 

PIC4201 PIC4301 

PIC4401 PIC4501 PIC4601 PIC4701 PIC4801 PIC4901 PIC5001 

PIU8016 

PIU8029 

PIU8043 

PIU9012 

PIU9036 

PIU1001 

PIU1003 

PIU1009 

PIU10014 

PIU10027 

PIU10043 

PIU10049 

PIU8023 
NLFMC0A40F POFMC0A40F 

PIU9042 

PIU10015 

NLFMC0NBL0 

POFMC0NBL0 

PIU9043 

PIU10039 

NLFMC0NBL1 

POFMC0NBL1 

PIU907 
NLFMC0NE1 

POFMC0NE1 

PIU8032 
NLFMC0NE3 

POFMC0NE3 

PIU8034 

PIU9044 

NLFMC0NOE 

POFMC0NOE 

PIU8017 
NLFMC0NWAIT 

POFMC0NWAIT 

PIU8013 

PIU9018 

NLFMC0NWE 

POFMC0NWE 

PIU10037 
NLFMC0SDCKE0 

POFMC0SDCKE0 

PIU10038 
NLFMC0SDCLK 

POFMC0SDCLK 

PIU10017 
NLFMC0SDNCAS 

POFMC0SDNCAS 

PIU10019 
NLFMC0SDNE0 

POFMC0SDNE0 

PIU10018 
NLFMC0SDNRAS 

POFMC0SDNRAS 

PIU10016 
NLFMC0SDNWE 

POFMC0SDNWE 

PIC4002 PIC4102 

PIC4202 PIC4302 

PIC4402 PIC4502 PIC4602 PIC4702 PIC4802 PIC4902 PIC5002 

PIU8033 

PIU8052 

PIU8055 

PIU8056 PIU9013 

PIU9037 

PIU1006 

PIU10012 PIU10028 

PIU10040 

PIU10041 PIU10046 

PIU10052 PIU10054 

PIU8014 

POR\E\S\E\T\ 

PIU8027 

PIU8028 

PIU8030 

PIU8053 

PIU906 

PIU9019 

POFMC0A0 POFMC0A1 POFMC0A2 POFMC0A3 POFMC0A4 

POFMC0A40F 

POFMC0A5 POFMC0A6 POFMC0A7 POFMC0A8 POFMC0A9 POFMC0A10 POFMC0A11 POFMC0A12 POFMC0A13 POFMC0A14 POFMC0A15 POFMC0A16 POFMC0A17 POFMC0A18 POFMC0A19 POFMC0A20 POFMC0A21 POFMC0A22 POFMC0A23 POFMC0A0000230 

POFMC0D0 POFMC0D1 POFMC0D2 POFMC0D3 POFMC0D4 POFMC0D5 POFMC0D6 POFMC0D7 POFMC0D8 POFMC0D9 POFMC0D10 POFMC0D11 POFMC0D12 POFMC0D13 POFMC0D14 POFMC0D15 POFMC0D0000150 

POFMC0NBL0 
POFMC0NBL1 

POFMC0NE1 

POFMC0NE3 
POFMC0NOE 

POFMC0NWAIT 

POFMC0NWE 

POFMC0SDCKE0 
POFMC0SDCLK 

POFMC0SDNCAS 

POFMC0SDNE0 
POFMC0SDNRAS 

POFMC0SDNWE 

POR\E\S\E\T\ 
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MultimediaNazwa:
Plik: Strona: z13 14Multimedia.SchDoc

Wersja:

Rysował: Piotr Laskowski

1.0

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:58 Arkusz: A4_H

1
2

S1S1

S2S2

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

CN1

505110-2091

DCMI_D7_F

DCMI_HSYNC_F
DCMI_VSYNC_F
CAM_SDA_F
CAM_SCL_F

DCMI_PIXCLK_F

CAM_TIM12_CH1_F

CAM_PDOWN_F

CAM_RES_F

DCMI_D3_F
DCMI_D2_F
DCMI_D1_F
DCMI_D0_F

DCMI_D4_F
DCMI_D5_F

GND
CAM+3.3V_F

GND

GND

GND

GND

Kamera DCMI

Mikrofon

OUTP9

OUTN10

GND3

VDD8 SD_MODE 4

BCLK 16

LRCLK 14

DIN 1

GAIN_SLOT 2

NC 5

NC 6VDD7

GND11 NC 12

NC13

GND15

U7

MAX98357A
GND

GND GND

Wybór kanału:

pullup 210k - prawy
pullup 0R - lewy

pullup 620k - lewy/2 + prawy/2
pulldown 0R - shutdown

GND

SAI2_SD_B
SAI2_SCK_B
SAI2_FS_B

AUDIO_OUT_SD

R7
210k

Wzmacniacz audio

DCMI_VSYNC

CAM_RES
CAM_TIM12_CH1

DCMI_D[0..7]

GND

GND

GND

DCMI_PIXCLK

DCMI_HSYNC
CAM_PDOWN

GND

+3,3V

WS 1

BCLK 4

DATA 6

SEL 2

GND 3

VDD 5
U6

SPH0645LM4H-1

GND

C36
220pF

GND GND AUDIO_IN_SD

+3,3V

C37
100nF 50V X7R

C39
100nF 50V X7R

1
2S1

S2

CN2

JST_BM02B-GHS-TBTGND

Zasilanie mikrofonu z pinu IO expandera zasilanego z 3,3V
IOH @1,8V =- 400uA, @4,5V=-3mA
IDD = 600uA

FE1
BLM18EG101

+3,3V

FE2
BLM18EG101

DCMI_D7
DCMI_D6DCMI_D6_F

DCMI_D5
DCMI_D4
DCMI_D3
DCMI_D2
DCMI_D1
DCMI_D0

L: Dane wychodzą z mikrofonu
H: Dane wchodzą do wzmacniacza (MAX98357A)

Polaryzacja wejścia SAI2_FS_B

R4
0R

GND

R5
51R

R3
10R

100R
17pF

110MHz

U3

NUF6401MN

100R
17pF

110MHz

U4

NUF6401MN

100R
17pF

110MHz

U5

NUF6401MN

CAM_I2C2_SDA
CAM_I2C2_SCL

C35
10uF/6,3V

C38
10uF/6,3V

GNDGND

GND GNDPIC3501 
PIC3502 

COC35 

PIC3601 
PIC3602 

COC36 
PIC3701 
PIC3702 

COC37 

PIC3801 
PIC3802 

COC38 
PIC3901 
PIC3902 

COC39 

PICN101 

PICN102 

PICN103 

PICN104 

PICN105 

PICN106 

PICN107 

PICN108 

PICN109 

PICN1010 

PICN1011 

PICN1012 

PICN1013 

PICN1014 

PICN1015 

PICN1016 

PICN1017 

PICN1018 

PICN1019 

PICN1020 

PICN10S1 

PICN10S2 

COCN1 

PICN201 

PICN202 

PICN20S1 

PICN20S2 

COCN2 

PIFE101 

PIFE102 

COFE1 

PIFE201 

PIFE202 

COFE2 

PIR301 

PIR302 
COR3 

PIR401 

PIR402 
COR4 

PIR501 

PIR502 
COR5 

PIR701 

PIR702 
COR7 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 PIU307 

PIU308 

PIU309 

PIU3010 

PIU3011 

PIU3012 

PIU3013 

COU3 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

COU4 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 

PIU506 PIU507 

PIU508 

PIU509 

PIU5010 

PIU5011 

PIU5012 

PIU5013 

COU5 

PIU601 

PIU602 

PIU603 

PIU604 

PIU605 

PIU606 

COU6 

PIU701 

PIU702 

PIU703 

PIU704 

PIU705 

PIU706 

PIU707 

PIU708 

PIU709 

PIU7010 

PIU7011 PIU7012 

PIU7013 

PIU7014 

PIU7015 

PIU7016 

COU7 

PIU506 
NLDCMI0D0 

PODCMI0D000070 

PIU505 
NLDCMI0D1 

PODCMI0D000070 

PIU504 
NLDCMI0D2 

PODCMI0D000070 

PIU503 
NLDCMI0D3 

PODCMI0D000070 

PIU502 
NLDCMI0D4 

PODCMI0D000070 

PIU501 
NLDCMI0D5 

PODCMI0D000070 

PIU406 
NLDCMI0D6 

PODCMI0D000070 

PIU405 
NLDCMI0D7 

PODCMI0D000070 PODCMI0D000070 

PIFE101 

PIFE201 

PIR701 

PIC3502 
PICN102 

PIFE102 
NLCAM0303V0F 

PICN107 

PIU307 

NLCAM0PDOWN0F 

PICN109 PIU4011 
NLCAM0RES0F 

PICN103 

PIU3011 

NLCAM0SCL0F 
PICN104 

PIU3010 

NLCAM0SDA0F 

PICN1010 PIU4010 
NLCAM0TIM120CH10F 

PICN1019 

PIU507 

NLDCMI0D00F 
PICN1018 

PIU508 

NLDCMI0D10F 
PICN1017 

PIU509 

NLDCMI0D20F 
PICN1016 

PIU5010 

NLDCMI0D30F 
PICN1015 

PIU5011 

NLDCMI0D40F 
PICN1014 

PIU5012 

NLDCMI0D50F 
PICN1013 PIU407 

NLDCMI0D60F 
PICN1012 PIU408 

NLDCMI0D70F 

PICN106 

PIU308 

NLDCMI0HSYNC0F 

PICN108 PIU4012 
NLDCMI0PIXCLK0F 

PICN105 

PIU309 

NLDCMI0VSYNC0F 

PIC3501 

PIC3602 PIC3702 

PIC3802 PIC3902 

PICN101 

PICN1011 

PICN1020 

PICN10S1 

PICN10S2 

PICN20S1 

PICN20S2 

PIR401 

PIU301 PIU3012 

PIU3013 

PIU404 PIU409 

PIU4013 

PIU5013 

PIU603 

PIU702 

PIU703 

PIU7011 

PIU7015 

NLGND 

PIC3601 PIC3701 PIR302 
PIU605 

PIC3801 PIC3901 
PIFE202 

PIU707 

PIU708 

PICN201 

PIU709 

PICN202 

PIU7010 

PIR301 
POA\U\D\I\O\0\I\N\0\S\D\ 

PIR402 PIU602 

PIR501 

PIU701 POSAI20SD0B 

PIR502 
PIU606 

PIR702 

PIU704 

POA\U\D\I\O\0\O\U\T\0\S\D\ 

PIU302 POCAM0I2C20SCL 
PIU303 POCAM0I2C20SDA 
PIU304 PODCMI0VSYNC 
PIU305 PODCMI0HSYNC 
PIU306 POCAM0PDOWN 

PIU401 PODCMI0PIXCLK 
PIU402 POCAM0RES 
PIU403 POCAM0TIM120CH1 

PIU601 

PIU7014 POSAI20FS0B 

PIU604 

PIU7016 POSAI20SCK0B 

PIU705 

PIU706 

PIU7012 

PIU7013 

POA\U\D\I\O\0\I\N\0\S\D\ 

POA\U\D\I\O\0\O\U\T\0\S\D\ 

POCAM0I2C20SCL 
POCAM0I2C20SDA 

POCAM0PDOWN 

POCAM0RES 
POCAM0TIM120CH1 

PODCMI0D0 PODCMI0D1 PODCMI0D2 PODCMI0D3 PODCMI0D4 PODCMI0D5 PODCMI0D6 PODCMI0D7 PODCMI0D000070 

PODCMI0HSYNC 

PODCMI0PIXCLK 

PODCMI0VSYNC 

POSAI20FS0B 
POSAI20SCK0B 
POSAI20SD0B 
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Zasoby mikrokontroleraNazwa:
Plik: Strona: z14 14Zasoby kontrolera.SchDoc

Wersja:

Rysował: Piotr Laskowski

1.0

Wariant: [No Variations]

Data/Czas: 2024-09-10 23:42:59 Arkusz: A4_H

TIMER

TIM1_CH1 - serwa 9-16
TIM1_CH2
TIM1_CH3
TIM1_CH4

TIM2_CH1 - serwo 3
TIM2_CH2
TIM2_CH3 - serwo 2
TIM2_CH4 - odbiornik RC 2

TIM3_CH3 - serwo 4
TIM3_CH4 - serwo 5

TIM3_CH1
TIM3_CH2

TIM4_CH3
TIM4_CH4 - serwo 1

TIM4_CH1
TIM4_CH2

TIM5_CH3
TIM5_CH4 - sonar 2

TIM5_CH1 - sonar 1
TIM5_CH2

TIM6_CH3
TIM6_CH4

TIM6_CH1
TIM6_CH2

TIM7_CH3
TIM3_CH4

TIM7_CH1
TIM7_CH2

TIM8_CH3N - serwo 8
TIM8_CH4

TIM8_CH1 - serwo 6
TIM8_CH2 - serwo 7

CAN

LPUART1 RXD/TXD - telemetria
LPUART1 RTS/CTS - telemetria
USART1
USART2
USART3
UART4 - opcjonalnie zamiast RTS/CTS LPUART1
UART5
USART6
UART7 - konsola debugowania
UART8 - GNSS/RS422

UART

DFCAN1 - opcjonalnie bez drivera

DFCAN2 - CAN, moduły wewnętrzne
zamiast LPUART1 RTS/CTS

SPI

SPI1
SPI2 - moduły wewnętrzne i FRAM
SPI3
SPI4
SPI5 - LCD i expandery I/O
SPI6
QSPI - moduły wewnętrzne i flash

I2C/SMBus

I2C1
I2C2 - GNSS
I2C3 - moduły wewnętrzne/BMS
I2C4 - kamera

SAI

SAI1

STM32H755BI: 247 /  571mA

SDMMC

SDMMC1 - karta micro SD rejestratora
SDMMC2

USB OTG

OTG_HS - USB C device FS
OTG_FS

DCMI

DCMI - Kamera 5 Mpix

ETH

RMII - Ethernet 100Mbit

RTC

RTC - zegar podtrz. bat.

HDMI

DHMI

HRTIM1

TIM12_CH1

TIM13_CH1
TIM14_CH1
TIM15_CH1

TIM16_CH1
TIM17_CH1

TIM12_CH2

TIM15_CH2

LPTIM1
LPTIM2
LPTIM3
LPTIM4
LPTIM5

SYSTICK - pomiar czasu CM7

DAC

DAC1
DAC2

ADC

ADC1
ADC2_INP19 - ID modułów wewn, 4x wejście analogowe
ADC3_INP6 - 8x pomiary zasilania

Pobór prądu @3,3V(typ/max):

SAI2 - mikrofon i głośnik

ISMPS: 1,4A
NOR Flash: S29GL256S90TFI023: 55/100mA
SRAM: IS61WV204816BLL-10TI: 95 / 100mA
SDRAM: AS4C16M32SC-7TIN: 60 / 170mA

kamera: OV5642: 270 / 400mA TCAN1044V: 45 / 70mA

MAX3490EESA+: 1,1 / 2,2mA
MCP23008: 4x 1mA

3.5inch RPi LCD (C): 200mA

@5,0V(typ/max):

MAX98357A @8R:  280mA
LAN8742AI-CZ:  50 / 92mA

Flash: W25Q128JV: 20 / 25mA
FRAM: FM25CL64B-G:  / 3mA

Łącznie:  1092 / 1746 mA Łącznie:  270 / 337 mA

moduł GNSS M8Q: 25 / 67mA



PABAT102 PABAT103 PABAT101 
COBAT1 

PAC101 PAC102 

COC1 
PAC202 PAC201 

COC2 

PAC301 PAC302 

COC3 
PAC402 PAC401 

COC4 

PAC501 PAC502 

COC5 

PAC601 PAC602 

COC6 

PAC701 PAC702 

COC7 

PAC801 

PAC802 
COC8 

PAC902 PAC901 

COC9 

PAC1002 
PAC1001 COC10 

PAC1101 

PAC1102 

COC11 

PAC1201 PAC1202 

COC12 

PAC1301 

PAC1302 COC13 

PAC1401 PAC1402 COC14 

PAC1501 
PAC1502 

COC15 

PAC1601 

PAC1602 

COC16 
PAC1701 
PAC1702 

COC17 

PAC1802 PAC1801 

COC18 

PAC1901 

PAC1902 COC19 

PAC2001 
PAC2002 COC20 

PAC2102 PAC2101 

COC21 
PAC2201 PAC2202 

COC22 

PAC2302 PAC2301 

COC23 

PAC2401 

PAC2402 COC24 

PAC2502 PAC2501 

COC25 

PAC2601 
PAC2602 

COC26 

PAC2702 
PAC2701 

COC27 
PAC2801 

PAC2802 COC28 

PAC2901 PAC2902 

COC29 

PAC3002 PAC3001 

COC30 

PAC3101 PAC3102 

COC31 

PAC3202 

PAC3201 COC32 

PAC3301 
PAC3302 COC33 

PAC3402 PAC3401 

COC34 

PAC3501 

PAC3502 COC35 

PAC3601 
PAC3602 COC36 

PAC3701 
PAC3702 

COC37 

PAC3801 PAC3802 COC38 

PAC3901 
PAC3902 

COC39 

PAC4002 
PAC4001 COC40 

PAC4101 PAC4102 COC41 

PAC4202 
PAC4201 

COC42 
PAC4301 

PAC4302 COC43 

PAC4402 PAC4401 

COC44 

PAC4501 
PAC4502 COC45 PAC4602 

PAC4601 COC46 
PAC4701 

PAC4702 COC47 

PAC4802 

PAC4801 
COC48 

PAC4901 
PAC4902 COC49 

PAC5002 PAC5001 

COC50 

PAC5102 PAC5101 COC51 

PAC5201 PAC5202 COC52 

PAC5301 

PAC5302 

COC53 

PAC5401 

PAC5402 

COC54 

PAC5501 

PAC5502 

COC55 

PAC5601 

PAC5602 
COC56 

PAC5701 

PAC5702 

COC57 

PAC5801 

PAC5802 

COC58 

PAC5901 

PAC5902 

COC59 

PAC6001 
PAC6002 

COC60 
PAC6101 PAC6102 

COC61 

PAC6202 

PAC6201 

COC62 

PAC6302 PAC6301 

COC63 PAC6401 
PAC6402 COC64 

PAC6502 
PAC6501 COC65 

PAC6602 PAC6601 
COC66 

PAC6702 

PAC6701 
COC67 

PAC6802 

PAC6801 COC68 
PAC6901 
PAC6902 COC69 

PAC7002 PAC7001 

COC70 

PAC7102 PAC7101 COC71 PAC7201 PAC7202 

COC72 

PAC7302 PAC7301 

COC73 

PAC7401 PAC7402 COC74 

PAC7501 PAC7502 

COC75 

PAC7601 PAC7602 COC76 

PAC7702 

PAC7701 
COC77 

PAC7802 PAC7801 COC78 PAC7901 
PAC7902 

COC79 

PAC8002 

PAC8001 

COC80 

PAC8101 PAC8102 
COC81 

PAC8201 PAC8202 COC82 
PAC8302 PAC8301 COC83 

PAC8402 PAC8401 COC84 

PAC8501 

PAC8502 COC85 

PAC8602 
PAC8601 

COC86 

PAC8702 PAC8701 
COC87 

PAC8802 PAC8801 
COC88 

PAC8902 
PAC8901 COC89 

PAC9001 

PAC9002 
COC90 PAC9101 PAC9102 

COC91 

PAC9202 

PAC9201 

COC92 

PAC9301 PAC9302 
COC93 

PAC9401 PAC9402 

COC94 

PAC9501 PAC9502 COC95 

PAC9601 PAC9602 
COC96 

PAC9701 

PAC9702 

COC97 

PAC9801 PAC9802 COC98 

PAC9902 PAC9901 

COC99 

PAC10001 

PAC10002 COC100 
PAC10102 

PAC10101 COC101 

PAC10201 

PAC10202 

COC102 

PAC10301 PAC10302 

COC103 

PAC10401 

PAC10402 

COC104 

PAC10501 

PAC10502 

COC105 PAC10602 
PAC10601 

COC106 

PAC10701 PAC10702 COC107 

PAC10801 PAC10802 COC108 

PAC10902 PAC10901 COC109 

PAC11001 

PAC11002 

COC110 

PAC11101 

PAC11102 COC111 

PAC11202 

PAC11201 

COC112 
PAC11302 PAC11301 

COC113 

PAC11401 

PAC11402 

COC114 

PAC11502 PAC11501 
COC115 

PAC11602 PAC11601 COC116 

PAC11701 PAC11702 COC117 

PAC11802 PAC11801 COC118 

PAC11902 PAC11901 COC119 

PAC12002 PAC12001 
COC120 

PAC12101 PAC12102 
COC121 

PAC12201 

PAC12202 

COC122 

PAC12302 PAC12301 COC123 

PAC12401 PAC12402 COC124 

PAC12501 PAC12502 COC125 

PAC12601 PAC12602 
COC126 

PAC12701 PAC12702 
COC127 

PAC12801 PAC12802 
COC128 

PAC12901 

PAC12902 

COC129 

PAC13001 

PAC13002 

COC130 

PAC13101 

PAC13102 COC131 

PACN1011 
PACN1010 

PACN1012 

PACN109 

PACN1013 
PACN1014 

PACN108 
PACN107 
PACN106 
PACN105 
PACN104 
PACN103 

PACN102 
PACN101 

PACN1015 
PACN1016 
PACN1017 
PACN1018 
PACN1019 
PACN1020 

PACN10S1 

PACN10S2 

COCN1 

PACN201 

PACN20S1 PACN20S2 
PACN202 

COCN2 

PACN308 
PACN307 
PACN306 

PACN305 
PACN304 
PACN303 
PACN302 

PACN301 

PACN30M2 

PACN30M1 PACN30M4 

PACN30CD0A PACN30M3 

PACN30CD0B 

COCN3 

PACN40M4 

PACN40M1 

PACN40M3 

PACN40M2 

PACN40B8 
PACN40A5 
PACN40B7 

PACN40A6 

PACN40B5 
PACN40A8 
PACN40B6 
PACN40A7 

PACN40B4A9 

PACN40A4B9 
PACN40A1B12 

PACN40B1A12 
COCN4 

PACN504 PACN503 

PACN50S2 PACN50S1 
PACN505 PACN506 PACN502 PACN501 

COCN5 

PACN603 

PACN60S2 PACN60S1 
PACN602 PACN601 PACN604 

COCN6 

PACN703 

PACN70S2 PACN70S1 
PACN702 PACN701 PACN704 

COCN7 

PACN803 

PACN80S2 PACN80S1 
PACN802 PACN801 PACN804 

COCN8 

PACN904 PACN903 

PACN90S2 PACN90S1 
PACN905 PACN906 PACN902 PACN901 

COCN9 

PACN1004 PACN1003 

PACN100S2 PACN100S1 
PACN1005 PACN1006 PACN1002 PACN1001 

COCN10 

PACN1104 PACN1103 

PACN110S2 PACN110S1 
PACN1105 PACN1106 PACN1102 PACN1101 

COCN11 

PACN12054 PACN12053 PACN12052 

PACN12051 PACN12050 PACN12049 

PACN12048 PACN12047 PACN12046 

PACN12045 PACN12044 PACN12043 

PACN12042 PACN12041 PACN12040 

PACN12039 PACN12038 PACN12037 

PACN12036 PACN12035 PACN12034 

PACN12033 PACN12032 PACN12031 

PACN12030 PACN12029 PACN12028 

PACN12025 

PACN12022 

PACN12019 

PACN12027 PACN12026 

PACN12024 PACN12023 

PACN12021 PACN12020 

PACN12016 

PACN12013 

PACN12010 

PACN1207 

PACN1204 

PACN12017 PACN12018 

PACN12014 PACN12015 

PACN12011 PACN12012 

PACN1208 PACN1209 

PACN1206 

PACN1203 

PACN1205 

PACN1202 PACN1201 

COCN12 

PACN1302 PACN1301 
COCN13 

PACN14016 PACN14014 PACN14012 PACN1408 PACN1406 PACN1404 PACN1402 

PACN1401 PACN1403 PACN1405 PACN14015 PACN14013 PACN14011 PACN1407 PACN1409 

PACN14010 
COCN14 

PACN15016 PACN15014 PACN15012 PACN1508 PACN1506 PACN1504 PACN1502 

PACN1501 PACN1503 PACN1505 PACN15015 PACN15013 PACN15011 PACN1507 PACN1509 

PACN15010 
COCN15 

PACN16016 PACN16014 PACN16012 PACN1608 PACN1606 PACN1604 PACN1602 

PACN1601 PACN1603 PACN1605 PACN16015 PACN16013 PACN16011 PACN1607 PACN1609 

PACN16010 
COCN16 

PACN17016 PACN17014 PACN17012 PACN1708 PACN1706 PACN1704 PACN1702 

PACN1701 PACN1703 PACN1705 PACN17015 PACN17013 PACN17011 PACN1707 PACN1709 

PACN17010 
COCN17 

PACN18010 

PACN1809 PACN1807 PACN18011 PACN1805 PACN1803 PACN1801 

PACN1802 PACN1804 PACN1806 PACN1808 PACN18012 
COCN18 

PACN19010 

PACN1909 PACN1907 PACN19011 PACN1905 PACN1903 PACN1901 

PACN1902 PACN1904 PACN1906 PACN1908 PACN19012 
COCN19 

PACN20010 

PACN2009 PACN2007 PACN20011 PACN2005 PACN2003 PACN2001 

PACN2002 PACN2004 PACN2006 PACN2008 PACN20012 
COCN20 

PACN21010 

PACN2109 PACN2107 PACN21011 PACN2105 PACN2103 PACN2101 

PACN2102 PACN2104 PACN2106 PACN2108 PACN21012 
COCN21 

PACN2203 

PACN220S2 PACN220S1 
PACN2202 PACN2201 PACN2204 

COCN22 

PACN230S3 

PACN230S4 

PACN2303 

PACN2302 

PACN2304 

PACN2301 

PACN2305 

PACN2306 

PACN230S2 

PACN230S1 

COCN23 

PACN240S4 

PACN240S3 PACN240S1 

PACN240S2 
PACN2406 

PACN2405 

PACN2401 

PACN2404 

PACN2402 

PACN2403 
COCN24 

PACN2503 

PACN250S2 PACN250S1 
PACN2502 PACN2501 PACN2504 

COCN25 

PACN2603 

PACN260S2 PACN260S1 
PACN2602 PACN2601 PACN2604 

COCN26 

PACN2703 

PACN270S2 PACN270S1 
PACN2702 PACN2701 PACN2704 

COCN27 

PACN2801 PACN2802 PACN28010 PACN2809 PACN2803 PACN2804 PACN2808 PACN2807 

PACN280S1 PACN280S2 
PACN2805 PACN2806 

COCN28 

PAD101 PAD102 

COD1 

PAD201 PAD202 COD2 

PAD303 

PAD304 

PAD302 

PAD301 
COD3 

PAD401 PAD402 

COD4 

PAD501 PAD502 

COD5 

PAFE101 

PAFE102 COFE1 

PAFE202 PAFE201 COFE2 

PAFE302 PAFE301 

COFE3 

PAFE401 

PAFE402 COFE4 

PAFE501 

PAFE502 

COFE5 

PAFE602 

PAFE601 

COFE6 

PAFE702 

PAFE701 COFE7 

PAFE802 

PAFE801 

COFE8 

PAFE901 

PAFE902 

COFE9 

PAFE1001 

PAFE1002 

COFE10 

PAFE1102 PAFE1101 
COFE11 

PAFE1202 PAFE1201 COFE12 

PAFE1301 

PAFE1302 

COFE13 
PAFE1401 

PAFE1402 COFE14 

PAFI101 
COFI1 

PAFI201 
COFI2 

PAFI301 
COFI3 

PAFI401 
COFI4 

PAFI501 
COFI5 

PAFI601 
COFI6 

PAFIDU100 
COFIDU1 

COFIDU2 

PAFIDU300 
COFIDU3 

PAFIDU400 
COFIDU4 

COFIDU5 

PAFIDU600 
COFIDU6 

PAL102 PAL101 COL1 

PAL201 PAL202 

COL2 

PAL301 PAL302 COL3 

COM2 

COM3 

PAQ104 
PAQ101 

PAQ103 
PAQ102 

COQ1 

PAQ202 PAQ201 
COQ2 

PAR101 

PAR102 COR1 

PAR202 

PAR201 

COR2 
PAR302 
PAR301 

COR3 

PAR401 
PAR402 

COR4 
PAR501 

PAR502 

COR5 

PAR602 PAR601 

COR6 

PAR701 
PAR702 

COR7 

PAR801 PAR802 COR8 

PAR902 PAR901 
COR9 

PAR1001 PAR1002 COR10 

PAR1102 PAR1101 
COR11 

PAR1201 PAR1202 COR12 

PAR1302 PAR1301 COR13 

PAR1402 PAR1401 

COR14 

PAR1501 PAR1502 

COR15 

PAR1601 PAR1602 COR16 

PAR1702 
PAR1701 

COR17 

PAR1801 

PAR1802 
COR18 

PAR1902 
PAR1901 COR19 

PAR2002 PAR2001 

COR20 

PAR2101 PAR2102 

COR21 

PAR2202 PAR2201 COR22 PAR2301 PAR2302 COR23 PAR2402 PAR2401 COR24 
PAR2502 PAR2501 

COR25 

PAR2601 PAR2602 COR26 

PAR2701 PAR2702 
COR27 

PAR2802 PAR2801 

COR28 

PAR2901 PAR2902 
COR29 

PAR3001 
PAR3002 

COR30 
PAR3101 
PAR3102 

COR31 
PAR3202 
PAR3201 

COR32 
PAR3302 
PAR3301 

COR33 

PAR3401 PAR3402 COR34 

PAR3502 PAR3501 
COR35 

PAR3601 PAR3602 COR36 

PAR3702 PAR3701 
COR37 

PAR3801 PAR3802 COR38 

PAR3902 PAR3901 
COR39 

PAR4001 PAR4002 COR40 

PAR4102 PAR4101 COR41 
PAR4201 PAR4202 COR42 

PAR4301 PAR4302 COR43 
PAR4402 PAR4401 COR44 

PAR4502 PAR4501 COR45 

PAR4601 PAR4602 COR46 

PAR4701 
PAR4702 

COR47 

PAR4801 PAR4802 COR48 

PAR4902 PAR4901 

COR49 
PAR5001 PAR5002 

COR50 

PAR5102 
PAR5101 COR51 

PAR5201 PAR5202 COR52 

PAR5301 

PAR5302 

COR53 

PAR5402 

PAR5401 

COR54 

PAR5502 PAR5501 COR55 

PAR5601 

PAR5602 

COR56 

PAR5701 PAR5702 

COR57 

PAR5801 PAR5802 COR58 

PAR5902 

PAR5901 COR59 

PAR6002 PAR6001 

COR60 

PAR6102 PAR6101 COR61 

PAR6201 PAR6202 

COR62 

PAR6302 PAR6301 
COR63 

PAR6401 PAR6402 COR64 

PAR6502 PAR6501 

COR65 PAR6602 

PAR6601 COR66 
PAR6702 
PAR6701 COR67 PAR6801 

PAR6802 

COR68 

PAR6902 PAR6901 

COR69 

PAR7002 

PAR7001 

COR70 

PAR7102 
PAR7101 COR71 PAR7201 PAR7202 

COR72 

PAR7302 PAR7301 

COR73 

PAR7402 
PAR7401 COR74 

PAR7502 

PAR7501 

COR75 

PAR7602 
PAR7601 

COR76 
PAR7702 
PAR7701 

COR77 

PAR7802 

PAR7801 

COR78 

PAR7902 PAR7901 COR79 

PAR8002 PAR8001 COR80 

PAR8102 PAR8101 COR81 

PARP107 PARP106 PARP108 PARP105 
PARP102 PARP103 PARP101 PARP104 CORP1 

PARP207 PARP206 PARP208 PARP205 
PARP202 PARP203 PARP201 PARP204 

CORP2 

PARP307 PARP306 PARP308 PARP305 
PARP302 PARP303 PARP301 PARP304 

CORP3 
PARP407 PARP406 PARP408 PARP405 
PARP402 PARP403 PARP401 PARP404 

CORP4 

PARP507 
PARP506 

PARP508 

PARP505 

PARP502 
PARP503 

PARP501 

PARP504 

CORP5 

PARP607 PARP606 PARP608 PARP605 
PARP602 PARP603 PARP601 PARP604 

CORP6 

PARP707 
PARP706 

PARP708 

PARP705 

PARP702 
PARP703 

PARP701 

PARP704 

CORP7 

PARP807 PARP806 
PARP808 

PARP805 

PARP802 PARP803 
PARP801 

PARP804 

CORP8 

PARP904 

PARP901 

PARP903 
PARP902 

PARP905 

PARP908 

PARP906 
PARP907 

CORP9 

PARP1004 
PARP1001 

PARP1003 PARP1002 

PARP1005 

PARP1008 
PARP1006 PARP1007 

CORP10 

PAT103 

PAT101 PAT102 

COT1 
PAT203 

PAT201 PAT202 

COT2 

PAT303 

PAT301 PAT302 

COT3 

PAT402 PAT403 PAT404 PAT401 

PAT408 PAT407 PAT406 PAT405 

COT4 

PAT502 PAT503 PAT504 PAT501 

PAT508 PAT507 PAT506 PAT505 

COT5 

PAT605 

PAT606 

PAT607 
PAT608 PAT601 

PAT604 

PAT603 

PAT602 COT6 
PAT705 

PAT706 

PAT707 

PAT708 PAT701 

PAT704 

PAT703 

PAT702 COT7 

PAT805 

PAT806 
PAT807 

PAT808 PAT801 

PAT804 

PAT803 
PAT802 

COT8 

PATR1016 

PATR1015 
PATR1014 

PATR109 

PATR1010 
PATR1011 
PATR1012 

PATR1013 

PATR101 

PATR102 
PATR103 

PATR108 

PATR107 
PATR106 
PATR105 

PATR104 

COTR1 

PAU10131 

PAU1026 

PAU1078 
PAU10182 

PAU1025 PAU1024 PAU1023 PAU1022 PAU1021 PAU1020 PAU1019 PAU1018 PAU1017 PAU1016 PAU1015 PAU1014 PAU1013 PAU1012 PAU1011 PAU1010 PAU109 PAU108 PAU107 PAU106 PAU105 PAU104 PAU103 PAU102 PAU101 PAU1027 PAU1028 PAU1029 PAU1030 PAU1031 PAU1032 PAU1033 PAU1034 PAU1035 PAU1036 PAU1037 PAU1038 PAU1039 PAU1040 PAU1041 PAU1042 PAU1043 PAU1044 PAU1045 PAU1046 PAU1047 PAU1048 PAU1049 PAU1050 PAU1051 PAU1052 

PAU1053 
PAU1054 
PAU1055 
PAU1056 

PAU1077 
PAU1076 
PAU1075 
PAU1074 

PAU1073 
PAU1072 
PAU1071 
PAU1070 
PAU1069 
PAU1068 
PAU1067 

PAU1066 
PAU1065 
PAU1064 
PAU1063 
PAU1062 
PAU1061 

PAU1060 
PAU1059 

PAU1058 
PAU1057 

PAU1079 
PAU1080 
PAU1081 
PAU1082 
PAU1083 
PAU1084 
PAU1085 
PAU1086 
PAU1087 
PAU1088 
PAU1089 
PAU1090 
PAU1091 
PAU1092 
PAU1093 
PAU1094 
PAU1095 
PAU1096 
PAU1097 
PAU1098 
PAU1099 
PAU10100 
PAU10101 
PAU10102 
PAU10103 
PAU10104 

PAU10105 PAU10106 PAU10130 PAU10129 PAU10128 PAU10127 PAU10126 PAU10125 PAU10124 PAU10123 PAU10122 PAU10121 PAU10120 PAU10119 PAU10118 PAU10117 PAU10116 PAU10115 PAU10114 PAU10113 PAU10112 PAU10110 PAU10109 PAU10108 PAU10107 PAU10132 PAU10133 PAU10134 PAU10135 PAU10136 PAU10137 PAU10138 PAU10139 PAU10140 PAU10141 PAU10142 PAU10143 PAU10144 PAU10145 PAU10146 PAU10147 PAU10148 PAU10149 PAU10150 PAU10151 PAU10152 PAU10153 PAU10154 PAU10155 PAU10156 

PAU10157 

PAU10158 
PAU10159 
PAU10160 
PAU10161 
PAU10162 
PAU10163 
PAU10164 
PAU10165 

PAU10166 
PAU10167 
PAU10168 
PAU10169 
PAU10170 
PAU10171 

PAU10172 
PAU10173 
PAU10174 
PAU10175 
PAU10176 
PAU10177 
PAU10178 
PAU10179 

PAU10180 
PAU10181 

PAU10183 
PAU10184 
PAU10185 
PAU10186 
PAU10187 

PAU10188 
PAU10189 
PAU10190 
PAU10191 
PAU10192 
PAU10193 
PAU10194 

PAU10195 
PAU10196 
PAU10197 
PAU10198 
PAU10199 
PAU10200 

PAU10201 
PAU10202 

PAU10203 
PAU10204 
PAU10205 
PAU10206 
PAU10207 
PAU10208 

PAU10111 COU1 

PAU201 PAU202 

PAU203 
COU2 

PAU3013 PAU304 PAU303 

PAU302 

PAU305 
PAU306 

PAU301 

PAU309 

PAU3010 

PAU3011 
PAU3012 

PAU308 
PAU307 

COU3 

PAU4013 PAU404 PAU403 
PAU402 

PAU405 

PAU406 

PAU401 

PAU409 
PAU4010 
PAU4011 
PAU4012 

PAU408 

PAU407 

COU4 

PAU5013 PAU504 PAU503 

PAU502 

PAU505 
PAU506 

PAU501 

PAU509 
PAU5010 

PAU5011 

PAU5012 

PAU508 
PAU507 

COU5 

PAU603 
PAU606 PAU601 PAU605 

PAU602 PAU604 

COU6 

PAU7012 

PAU709 

PAU7011 
PAU7010 

PAU7013 PAU7016 PAU7015 PAU7014 
PAU701 

PAU704 
PAU703 
PAU702 

PAU705 PAU706 PAU707 PAU708 

COU7 

PAU8013 
PAU8014 

PAU8012 
PAU8011 

PAU8010 

PAU809 
PAU808 
PAU807 
PAU806 
PAU805 
PAU804 
PAU803 
PAU802 

PAU801 

PAU8015 
PAU8016 

PAU8017 

PAU8018 
PAU8019 
PAU8020 
PAU8021 
PAU8022 
PAU8023 

PAU8024 

PAU8025 

PAU8027 
PAU8026 

PAU8028 PAU8029 
PAU8030 
PAU8031 
PAU8032 

PAU8033 

PAU8034 
PAU8035 
PAU8036 
PAU8037 
PAU8038 
PAU8039 
PAU8040 

PAU8041 
PAU8042 
PAU8043 
PAU8044 
PAU8045 
PAU8046 

PAU8047 

PAU8048 
PAU8049 
PAU8050 
PAU8051 
PAU8052 
PAU8053 
PAU8054 
PAU8055 

PAU8056 

COU8 

PAU9048 

PAU9047 
PAU9046 
PAU9045 
PAU9044 
PAU9043 
PAU9042 
PAU9041 
PAU9040 

PAU9039 
PAU9038 
PAU9037 
PAU9036 
PAU9035 
PAU9034 
PAU9033 
PAU9032 

PAU9031 
PAU9030 
PAU9029 
PAU9028 
PAU9027 
PAU9026 
PAU9025 PAU9024 

PAU9023 
PAU9022 
PAU9021 
PAU9020 
PAU9019 
PAU9018 
PAU9017 
PAU9016 
PAU9015 
PAU9014 
PAU9013 
PAU9012 
PAU9011 
PAU9010 
PAU909 
PAU908 
PAU907 
PAU906 
PAU905 
PAU904 
PAU903 
PAU902 
PAU901 

COU9 

PAU10054 PAU10053 PAU10052 PAU10051 PAU10050 PAU10049 PAU10048 PAU10047 PAU10046 PAU10045 PAU10044 PAU10043 PAU10042 PAU10028 PAU10029 PAU10030 PAU10031 PAU10032 PAU10033 PAU10034 PAU10035 PAU10036 PAU10037 PAU10038 PAU10039 PAU10040 PAU10041 

PAU10027 PAU10026 PAU10025 PAU10024 PAU10023 PAU10022 PAU10021 PAU10020 PAU10019 PAU10018 PAU10017 PAU10016 PAU10015 PAU1001 PAU1002 PAU1003 PAU1004 PAU1005 PAU1006 PAU1007 PAU1008 PAU1009 PAU10010 PAU10011 PAU10012 PAU10013 PAU10014 

COU10 
PAU11013 

PAU1104 PAU1103 PAU1102 PAU1105 PAU1106 PAU1101 

PAU1109 PAU11010 PAU11011 PAU11012 PAU1108 PAU1107 
COU11 

PAU1202 

PAU1203 

PAU1201 PAU1206 
PAU1205 

PAU1204 

COU12 

PAU13013 

PAU1304 PAU1303 PAU1302 PAU1305 PAU1306 PAU1301 

PAU1309 PAU13010 PAU13011 PAU13012 PAU1308 PAU1307 

COU13 

PAU1407 PAU1402 
PAU1403 

PAU1404 

PAU1401 PAU1408 

PAU1406 

PAU1405 

COU14 

PAU15013 

PAU1504 PAU1503 PAU1502 PAU1505 PAU1506 PAU1501 

PAU1509 PAU15010 PAU15011 PAU15012 PAU1508 PAU1507 COU15 

PAU16013 PAU1604 
PAU1603 
PAU1602 

PAU1605 
PAU1606 

PAU1601 

PAU1609 
PAU16010 
PAU16011 
PAU16012 

PAU1608 
PAU1607 

COU16 

PAU1705 PAU1704 

PAU1706 

PAU1707 

PAU1703 

PAU1702 

PAU1708 PAU1701 

COU17 

PAU1804 
PAU1805 

PAU1806 PAU1801 

PAU1803 
PAU1802 

COU18 

PAU19013 PAU1904 
PAU1903 
PAU1902 

PAU1905 
PAU1906 

PAU1901 

PAU1909 
PAU19010 
PAU19011 

PAU19012 

PAU1908 
PAU1907 

COU19 

PAU2004 

PAU2005 

PAU2006 PAU2001 

PAU2003 

PAU2002 

COU20 

PAU21013 PAU2104 
PAU2103 
PAU2102 

PAU2105 
PAU2106 

PAU2101 

PAU2109 
PAU21010 
PAU21011 
PAU21012 

PAU2108 
PAU2107 

COU21 

PAU2204 PAU2205 PAU2203 PAU2202 PAU2206 PAU2207 PAU2208 PAU2201 

PAU2209 PAU22010 PAU22011 PAU22012 PAU22013 PAU22014 PAU22015 PAU22016 

COU22 

PAU23013 PAU2304 
PAU2303 

PAU2302 

PAU2305 
PAU2306 

PAU2301 

PAU2309 
PAU23010 

PAU23011 

PAU23012 

PAU2308 
PAU2307 

COU23 

PAU2401 PAU2408 

PAU2402 

PAU2403 

PAU2407 

PAU2406 

PAU2404 PAU2405 

COU24 

PAU2501 PAU2508 

PAU2502 

PAU2503 

PAU2507 

PAU2506 

PAU2504 PAU2505 

COU25 

PAU26013 PAU2604 
PAU2603 

PAU2602 

PAU2605 
PAU2606 

PAU2601 

PAU2609 
PAU26010 

PAU26011 

PAU26012 

PAU2608 
PAU2607 

COU26 

PAU27013 
PAU2704 PAU2703 PAU2702 PAU2705 PAU2706 PAU2701 

PAU2709 PAU27010 PAU27011 PAU27012 PAU2708 PAU2707 

COU27 
PAU2805 PAU2806 PAU2804 PAU2803 PAU2802 PAU2801 PAU2807 PAU2808 PAU2809 PAU28010 

PAU28011 PAU28012 PAU28013 PAU28014 PAU28020 PAU28019 PAU28018 PAU28017 PAU28015 PAU28016 

COU28 

PAU29016 

PAU2905 

PAU2906 

PAU2904 
PAU2903 
PAU2902 
PAU2901 

PAU2907 
PAU2908 PAU2909 

PAU29010 
PAU29011 

PAU29012 
PAU29013 
PAU29014 
PAU29015 

COU29 

PAU30019 PAU30020 PAU30024 PAU30023 PAU30022 PAU30021 
PAU30018 

PAU30017 

PAU30013 
PAU30014 
PAU30015 
PAU30016 

PAU30012 PAU30011 PAU30010 PAU3007 PAU3008 PAU3009 

PAU3001 

PAU3002 

PAU3006 
PAU3005 
PAU3004 
PAU3003 PAU30025 

COU30 

PAU3105 

PAU3104 PAU3103 
PAU3102 

PAU3101 COU31 
PAU3201 

PAU3202 
PAU3203 PAU3204 

PAU3206 

PAU3205 COU32 

PAU3304 

PAU3305 

PAU3306 PAU3301 

PAU3303 

PAU3302 

COU33 

PAU3405 

PAU3406 

PAU3404 PAU3403 
PAU3402 

PAU3401 COU34 

PAU3501 
PAU3502 

PAU3503 PAU3504 

PAU3506 
PAU3505 COU35 

PAU36012 PAU3609 PAU36011 PAU36010 
PAU36013 

PAU36016 
PAU36015 

PAU36014 

PAU3601 PAU3604 PAU3603 PAU3602 
PAU3605 
PAU3606 

PAU3607 
PAU3608 

PAU36017 

COU36 
PAU3704 

PAU3705 

PAU3703 

PAU3702 

PAU3706 
PAU3707 

PAU3708 

PAU3701 

PAU3709 

PAU37010 
PAU37011 

PAU37012 

PAU37013 
PAU37014 

PAU37015 

PAU37016 

COU37 

PAU3804 PAU3805 PAU3803 PAU3802 PAU3806 PAU3807 PAU3808 PAU3801 

PAU3809 PAU38010 PAU38011 PAU38012 PAU38013 PAU38014 PAU38015 PAU38016 

COU38 

PAU39013 PAU3904 PAU3903 PAU3902 
PAU3905 PAU3906 

PAU3901 

PAU3909 PAU39010 PAU39011 PAU39012 

PAU3908 PAU3907 

COU39 

PAU4002 

PAU4003 
PAU4004 

PAU4001 PAU4008 
PAU4007 

PAU4006 
PAU4005 

COU40 

PAU4105 
PAU4106 

PAU4104 
PAU4103 
PAU4102 

PAU4101 

PAU4107 
PAU4108 

PAU4109 
PAU41010 PAU41011 

PAU41012 

PAU41013 
PAU41014 

PAU41020 

PAU41019 
PAU41018 
PAU41017 

PAU41015 
PAU41016 

COU41 

PAU4205 
PAU4206 

PAU4204 
PAU4203 
PAU4202 
PAU4201 

PAU4207 
PAU4208 

PAU4209 
PAU42010 PAU42011 

PAU42012 

PAU42013 
PAU42014 

PAU42020 
PAU42019 
PAU42018 
PAU42017 

PAU42015 
PAU42016 

COU42 

PAU4305 
PAU4306 

PAU4304 

PAU4303 
PAU4302 
PAU4301 

PAU4307 

PAU4308 
PAU4309 
PAU43010 PAU43011 

PAU43012 
PAU43013 

PAU43014 

PAU43020 
PAU43019 
PAU43018 

PAU43017 

PAU43015 
PAU43016 

COU43 

PAU4405 PAU4404 

PAU4406 

PAU4407 

PAU4403 

PAU4402 

PAU4408 PAU4401 

COU44 

PAU4507 

PAU45010 

PAU4508 
PAU4509 

PAU4506 PAU45020 
PAU45019 

PAU45016 

PAU45017 
PAU45018 

PAU45015 PAU45014 PAU45011 PAU45012 PAU45013 

PAU4501 PAU4502 PAU4505 PAU4504 PAU4503 

PAU45021 

COU45 

PAZ202 
PAZ201 

PAZ203 COZ2 

PAZ302 
PAZ301 

PAZ303 COZ3 

PAZ402 
PAZ401 

PAZ403 COZ4 

PAZ502 
PAZ501 

PAZ503 

COZ5 

PAC8501 

PAC8601 PAR3001 PAR3101 PAR3201 PAR3301 

PAU108 PAU1044 

PAU3105 

PAC1401 

PAC1801 

PAC1901 

PAC2001 

PAC2101 PAC2201 PAC2301 

PAC2401 

PAC2501 

PAC2601 

PAC2701 
PAC2801 

PAC2901 PAC3001 PAC3101 

PAC3201 

PAC3301 

PAC3401 

PAC4001 

PAC4101 

PAC4201 
PAC4301 

PAC4401 

PAC4501 

PAC4601 

PAC4701 

PAC4801 

PAC4901 

PAC5001 

PAC5101 

PAC5201 

PAC6401 

PAC6501 

PAC6701 

PAC6801 

PAC6901 

PAC7502 

PAC7602 

PAC8401 

PAC10002 

PAC10102 

PAC10502 

PAC10601 

PAC10701 

PAC11501 

PAC11601 

PAC11701 

PAC11801 

PAC11901 

PAC12701 
PAC12801 

PAC12901 

PACN304 

PACN1801 

PACN1802 

PACN1901 

PACN1902 

PACN2001 

PACN2002 

PACN2101 

PACN2102 

PAD302 

PAFE101 

PAFE201 

PAFE902 

PAFE1202 

PAL202 
PAR202 

PAR701 

PAR802 

PAR902 

PAR1002 

PAR1102 

PAR1202 
PAR1302 

PAR2801 

PAR2901 
PAR3402 

PAR3502 

PAR3602 

PAR3702 

PAR3802 

PAR6701 

PAR7602 

PAT102 

PAT202 
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