USB DFU requires stable levels on PA10, PB5, PB11 & PC11. PB2 must be low during boot.
U1A R12, R13, R20 & R21 provide stable input levels for DFU. J8

PAO-WKUP(PAQ)/USART2_CTS/UART4_TX/ETH_MII_CRS/TIM2_CH1_ETR/TIM5_CHL/TIM8_ETR/EVENTOUT/ADC123_INO/WKUP <;ég Eﬁ?i; MicroSD PUSH-PULL
PAL/USART2_RTS/UART4_RX/ETH_RMII_REF_CLK/ETH_MII_RX_CLK/TIM5_CH2/TIM2_CH2/EVENTOUT/ADC123_IN1 Q%W ava 3va PCL0-SDIO D2 1
PA2/USART2_TX/TIMS_CH3/TIM9_CHL/TIM2_CH3/ETH_MDIO/EVENTOUT/ADC123_IN2 (ase——peie—— ESTERIE 5t DAT2 -
PA3/USART2_RX/TIM5_CH4/TIM9_CH2/TIM2_CH4/OTG_HS_ULPI_DO/ETH_MII_COL/EVENTOUT/ADC123_IN3  (<i55 PALNE L2510 CHD 51 CD/DAT3 -
PA4/SPIL_NSS/SPI3_NSS/USART2_CK/DCMI_HSYNC/OTG_HS_SOF/I253 WS/EVENTOUT/ADC12_IN4/DAC OUT1 |<iz PAEXE TR21 7 CMD -
PAS/SPI1_SCK/OTG_HS_ULPI_CK/TIM2_CH1_ETR/TIM8_CHIN/EVENTOUT/ADC12_INS/DAC_OUT2 <5o——rees—— 100k SCT7SDI0 K = VDD |7P -
PAG/SPI1_MISO/TIM8_BKIN/TIM13_CHL/DCMI_PIXCLK/TIM3_CHL/TIM1_BKIN/EVENTOUT/ADCI12_IN6 (<5e——p =2 e—— + CLK |zx =
PA7/SPI1_MOSI/TIM8_CHIN/TIM14_CHL/TIM3_CH2/ETH_MIl_RX_DV/TIM1 CHIN/ETH_RMII_CRS_DV/EVENTOUT/ADC12_IN7 <ig= SAS-SDI0 SW uSD | c18 PCE-SDIO DO = GND |00 - 2&
PAB/MCOL/USARTL CK/TIM1 CH1/12C3_SCL/OTG_FS_SOF/EVENTOUT <iz= SAOVEUS a7 5C9-SDI0 BL a1 DATO |5 3 = 55
PAY/USARTL_TX/TIM1_CH2/12C3_SMBA/DCMI_DO/EVENTOUT/OTG_FS_VBUS = AT DAT1 G = =3
PAL0/USARTL_RXITIM1_CH3/OTG_FS_ID/DCMI_DL/EVENTOUT (<= SALLDY USB
PAL1/USART1_CTS/CANL RX/TIML_ CH4/OTG_FS_DM/EVENTOUT <z AL DP — 3l Bl
PA12/USARTL RTS/CANL TX/TIML ETR/OTG_FS_DP/EVENTOUT (<2 AL REDPE GND )
PAL3(JTMS-SWDIO)TMS-SWDIO/EVENTOUT <8 ALIGANEA Liernsh
PAL4(JTCK-SWCLK)JTCK-SWCLK/EVENTOUT  (<icx PALEVELP3 ——
PA15(JTDI)/JTDI/SPI3_NSS/I283_WS/TIM2_CH1_ETR/SPI1_NSS/EVENTOUT av3  12C pullups 12C pullups GRD
PBO/TIM3_CH3/TIM8_CH2N/OTG_HS_ULPI_DL/ETH_MII_RXD2/TIML_CH2N/EVENTOUT/ADC12_IN8 3 ES‘NE T PAB-SDIO_SW
PBlITIM3_CH4/TIM8_CH3N/OTG_HS_ULPI_DZ/ETH_MII_RXD3/TIMl_CH3N/EVEN'EOU'I)’//ADClZ_IN9 55 B3 BOSTLNMAINT “R9 RS SR11 [R12
PB2-BOOT1(PB2)/EVENTOUT . . . .
PB3(JTDO/TRACESWO)/JTDO/TRACESWO/SPI3_SCK/1253_CK/TIM2_CH2/SPI1_SCK/EVENTOUT <%2 Egigmg MR E MR L Q1 prevents VBUS (5V) from overcharging Lion / Lipo batteries.
PB4(NJTRST)/NJTRST/SPI3_MISO/TIM3_CH1/SPI1_MISO/I12S3ext_SD/EVENTOUT = PEETIMA AVED 110 VBAT
PBS5/I2C1_SMBA/CAN2_RX/OTG_HS_ULPI_D7/ETH_PPS_OUT/TIM3_CH2/SPIL_MOSI/SPI3_MOSI/DCMI_D10/1283_SD/EVENTOUT  (<izg SERSCLX T DMP2L6OUW
PB6/I2C1_SCL/TIM4_CH1/CAN2_TX/DCMI_D5/USARTL TX/EVENTOUT <igg SET-SEAXID 1 o1 Ve
PB7/12CL_SDA/FSMC_NL/DCMI_VSYNC/USARTL RX/TIM4_CH2/EVENTOUT e SRS 2 I -
PB8/TIM4_CH3/SDIO_D4/TIM10_CH1/DCMI_D6/ETH_MII_TXD3/I2C1_SCL/CANL RX/EVENTOUT <te> RS Batier ’
PB9/SPI2_NSS/I252_WS/TIM4_CH4/TIM11_CH1/SDIO_D5/DCMI_D7/12C1_SDA/CAN1_TX/EVENTOUT s PE10Y9 v+ Y
PBLO/SPI2_SCK/1252_CK/I2C2_SCL/USART3_TX/OTG_HS_ULPI_D3/ETH_MII_RX_ER/TIM2_CH3/EVENTOUT <¥ex PELLYI0 —
PB1L/I2C2_SDA/USART3_RX/OTG_HS_ULPI_D4/ETH_RMII_TX_EN/ETH_MII_TX_EN/TIM2_CH4/EVENTOUT <z PELYE U4 DNF MIC2005A-1YMS5 =
PB12/SPI2_NSS/1252_WS/I2C2_SMBA/USART3_CK/TIML_BKIN/CAN2_RX/OTG_HS_ULPI_D5/ETH_RMII_TXDO/ETH_MII_TXDO/OTG_HS_ID/EVENTOUT <tz CERG 1 5
PBL3/SPI2_SCK/1252_CK/USART3_CTS/TIM1_CHIN/CAN2_TX/OTG_HS_ULPI_D6/ETH_RMII_TXDL/ETH_MII_TXDLVEVENTOUT/OTG_HS VBUS <tz PRIy 8 551 IN ouT
PBL4/SPI2_MISO/TIML_CH2N/TIM12_CHL/OTG_HS_DM/USART3_RTS/TIM8_CH2N/I2S2ext_SD/EVENTOUT  (<——Feeer—— 9R20 [MR14 —7 EN
PB15/SP12_MOSI/1252_SD/TIM1_CH3N/TIM8_CH3N/TIM12_CH2/0TG_HS_DP/EVENTOUT/RTC_REFIN (S 22220 100k | 100k =< FAULT#
STM32F405RGT6 GND D1
VBUS |
= 2 |
U1B GND Fit U4 for USB OTG. V+ must be 5V R10 MSE1PB-M3/89A
8 PC0-X19 = PA9-VBUS —
PCO/OTG;,';?,—EUTL:'ﬁggggﬂgﬁgﬁgggg—:Hﬂ 9 PC1-X20 Blue LED will indicate host mode if OTG enabled. GND EEOR.
= = 0 PC2-X21 3v3 J9__ CON-USB-MICROAB
PC2/SPI2_MISO/OTG_HS_ULPI_DIR/ETH_MII_TXD2/12S2ext_SD/EVENTOUT/ADC123_IN12 0 TSR V3 PALLDM R1
PC3/SPI2_MOSI/1252_SD/OTG_HS_ULPI_NXT/ETH_MII_TX_CLK/EVENTOUT/ADC123_IN13 <izm——F&se— PBS-MMA AVDD : 1
PC4/ETH_RMII_RX_DO/ETH_MII_RX_DO/EVENTOUT/ADC12_IN14 W 4R13 22R oM >
PC5/ETH_RMII_RX_D1/ETH_MII_RX_D1/EVENTOUT/ADC12_IN15 %W 100k I PAL2-DP R2 P 3
PC6/1252_MCK/TIM8_CH1/SDIO_DE/USART6_TX/DCMI_DO/TIM3_CHLEVENTOUT  tee——F < e—— _ci5 : D 7]
PC7/12S3_MCK/TIM8_CH2/SDIO_D7/USART6_RX/DCMI_DLU/TIM3_CH2/EVENTOUT (<tzs PCE-SDIO DO 100n 22R =
PCB/TIM8_CH3/SDIO_DO/TIM3_CH3/USART6_CK/DCMI_D2/EVENTOUT (< PCosblo 1 us PAL0-D R16
PCY/128_CKIN/MCO2/TIM8_CH4/SDIO_D1/12C3_SDA/DCMI_D3/TIM3_CH4/EVENTOUT (<= PCI0SD0 B2 ) 10 .
PC10/SPI3_SCK/I1253_CK/UART4_TX/SDIO_D2/DCMI_D8/USART3_TX/EVENTOUT <= CTESOE — ——1 RSRWD RSRVD — 560R
PCLL/UART4_RX/SPI3_MISO/SDIO_D3/DCMI_D4/USART3_RX/I253ext_SD/EVENTOUT 1<z P oDIo K GND e DVDD | — = e fa
PC12/UARTS5_TX/SDIO_CK/DCMI_D9/SPI3_MOSI/I253_SD/USART3 CK/EVENTOUT <tz SCI3XEE usD —— A DvSs | — PB7-SDAXLO
PCL3/EVENTOUT/RTC_OUTRTC_TAMPLRTC TS g— = ) PB2-BOOTL-MMAINT — Avss SDA PSS
PC14-0SC32_IN(PCL4)/EVENTOUT/OSC32_IN (<7 —|N2 : |]|— 32,768 kHz 20} INT scL
PC15-0SC32_OUT(PC15)/EVENTOUT/OSC32_OUT : MVATEE0 ——
PD2/TIM3_ETR/UART5_RX/SDIO_CMD/DCMI_D11/EVENTOUT 4 PD2:SDIO_CMD —_ GND
STM32F405RGT6 GND —
L c12 L cu GND
3v3 2p2 2p2 CL=2.2/2 +5 (Cstray) = 6.1 pF
R19 prevents a silicon failure from short circuiting the backup battery.
. V+ 3V3
?57 = J6 J7
GND PC6-Y1
u1c PA13-RED-P5 R4 R |.’5‘ PC7-Y2 | z; VBACKUP &g
BOOTO-PL 60| booronvpp PHO-OSC IN 5 N3 e [ PB8-Y3 |
RST# 7 (o= CTINGUO)EVENTOUTOSCTING <y, Y1 12 MHz 560R D2 LED-RED PBO-Y4 3 yi) RST#
NRST PH1-OSC_OUT(PH1)/EVENTOUT/OSC_OUT [T s Y4 R19 Y13 PELVZ
VCAPL 31 | \,onp g [ 10} PA14-GRN-P4 R6 G o PB13-Y6 | zg 220R :((ﬁ PBO-Y1L
VCAP2 47 | VCAP 2 L Cla] « I C2 SGIW | PB14-Y7 | v7 Y10 PB11-Y10
. = 10p 10p D3 LED-GREEN PB15-Y8 | va Y9 PB10-Y9
. R15_I. c19 _I c20 STM32F405RGT6 —|— —|— R7 el
100| 2u2 2u2 PA15-YEL-P3 — Y Header 8-Y1Y8 =& o e N Header 8-YOY16 _ |
T SW1 CL =10/2 + 5 (Cstray) = 10 pF = S50R. S12[E|5| 2] v+ =
RST _l._c13 GND D4 LED-YELLOW 32 b o1 A P J GND
_ﬁ —T1000 = a5 P PBESCLX9 [ 3o =1l e S < PA7-X8
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D5 LED-BLUE PC5-X12 J5 PA4-X5
3v3 RST# | 282 oo 26 PA3-X4
e Ve t X13 TYeyrer® P9D P10D X4
= . C8 PB3-SW-X17 GND '|' -|_ ;ig Egg Eigg ;3 PAL-X2
GND 100n J4 PA0-XL
- X16 P9A P10A Xl ————
U1iD R17 Header 8-P1P8
V+ 3v3 1 [ AT 4K7 _ | Header8-Xx9Xx16  J3 Header 4X2-P9P10  Header 8-X1X8
= - MO OANMS =
U2 MCP1703 3V3 GND, 19 | ypp 5 GND SIS GND
= our Lo Les Leales Les a5 vop 5 i
. c7_L c3_l ca_l c5_1 cs 4 | vop vss |18 g . . - All pins are 5V tolerant except PA4 & PA5
4u7T100T100T1007'r|—100n 84 | vpp vas |63 Test points for JTAG debug available on bottom connector 2ol
_l_C16 _1l c17 T dtob d for debug (tbd) AR & Therefore X skin SPI is not 5V tolerant
—T2u2 GND —T4u7 13 12 Note: LED resistors may need to be removed for debug (tbd). |E|5 &S A3V3
= YDIDEY VR el Y S2IS(S19|8| eNp T PC13is limited to 3mA out.
9|4 GND L1 A3V3 STM32F405RGT6 SW2
= T 1 7_ USR
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Note: Functions marked * are standardised symetrical functions.

No serial port on YS & Y10. Use PYB for 4 serial ports. Internal use ports
CANbus not available - use PYB. PAS,/0TG-UBUS
MCU: STM32F411. not supported/0TG-ID
1.3in x 1.65in  33mm x 42mm PALL/USB-DM
_____ PAL2,USB-DP
PC6./ TXE® PUMX Y1 @‘ l...... o: Yie U+ PC8.SDI0_DO
PC7./RX6% /PUM* Y2 5@ L Lginng- .3 Y15 3U3 PC9.SDI0_DL
PB10./PUMx Y3 5@ .u'.".'l:"' - asemm 2 Y14 GND PC10,SDIO_D2
PBS./PUM* Y4 . X am . 00 ee 88 '; Y13 RST* PC11,SDIO_D3
PB12,552%,CANRX2 Y5 5O am . .O. '.O. o Y12 PB1,ADCX,PUM PC12,SDIO_CK
== :
PB13.,SCK 2% CANTX2./PUM Y6 ¥ ) :; 2 |||||||||||||||| STae .;1 Y11  PBO.,ADC¥/PUM PAL0.SDIO_SW
PB14.,MIS02%.PWM ¥7 N X1 > = = o8 o2 Y10 PB8.,SDA3%,4k 7PU,PWM PD2.,SDI0_CMD
PB15.,/MOSI 2%, PWM vg @ g = =002 Y9  PAS,SCL3%,4k 7PU,PWM PB6,SCL MMA-SCL (shared uith pind
PB6.,SCL1%,4k7PU,TXD1PUM X9 QO g = ] 2 X8 PA7,MOSI1x,ADCPUM PB7,SDA/MMA-SDA (shared with pin)
= ] ] .
PB7./SDAL ¥4k 7PU/RXD1/PWM  X10 5. 08 gg = == %: X7 PA6,MISO01%,ADC/PUM PB2,B0O0T1//MMA_INT
> S :
PC4.,ADC* X11 '.:. s g ||||I“|||I“|||I _ 2 X6 PA5/SCK1*,ADC/DAC/PWM (3U3> PB5/MMA_AUDD
xe 90 08 gg o 9SeEms © . .
PC5.,ADC* X12 . -m. e ° i. = L .>< . X5 PA4,SS1%,ADC/DAC (3U3) PB4/BLUE_LED/JTAG-TRST (shared with pin)
0
RSTx* X13 ﬁ.% ] () H - ...§ X4 PAl,ADC/PWM*/SERVO PA13/RED_LED/JTAG-TMS/SWDIO (shared with pin)
@
GND X14 %. ee oo ee & HO ...m X3 PAO/ADC/PWM*,SERVO PA14/GRN_LED/TCK/SWCLK (shared with pin)
3u3 X15 ‘000000000000 X2  PA3./RX2x%,ADC.PWHM* SERUO PAL5,YEL_LED,TDI (shared with pin)
U+ X16 00000000000 X1 PA2,TX2%,ADC.,PHM*,SERUO PB3,USR_SW,TDO., TRACESWO (shared with pim
X16 X17 X18 X19 X20X21 X22X23X24 GND U+
SN O T 0 VN® o
@aaacaaaa@]l
N22R838838§5°8
X X X X X X X Xaano
olE uw x 0|5 S 4
INNER ROW ¢P) |G g % % E <+ % G > DESIGN RULES.
] A aaa & § § Board profile and connector grid. 1.27mm (50mild.
b4 2 Ll Component placement grid. 0.25mm
I
3 é E E Routing grid. O.05mm
S 3 S <€ o Minimum track and spacing. 0.15mm <(émild.
- b= =R | .. . .
3 accc Minimum via size. Hole 0.25mm, pad O.6mm.
w ~
I
%%éééé PCB spec.
> é A AP\ T S = 2 layer 1.6mm FR4. Green mask. White legend - 2 sides. Gold finish pb free. Electrical te
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The board origin (0,0) is the bottom left corner of a half size skin compatible with X or Y position.

The pyboard extends 1.27mm (50mil) below the origin to allow for labels on the bottom connector.

Dimensions in italics are for reference only.
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