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DFSDM2_DATIN7 > DFSDM2_DATIN7 VCP_TX > VCP_TX
STLK_MCO <} STLK_MCO
STLINK_JTMS_SWDIO [__| { ] STLINK_JTMS_SWDIO
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MCU GPIO BANK A, B, C, and SYSTEM

MCU GPIO BANK D, E, F, G

RS AT S ARD A[0.5 IR e PSRAM AI0.L7]
TN TSRO ARD D[0.15 [ OO PSRAN D[0.15] mmhSR:ESRAN DIOLS1
U13A U138 s
EXT IT 0/WKUPL 34 26 ARD A0 LCD-PSRAM D2 4 0 PSRAM_AQ Y e
‘ B_USER ~;RD AL £ Eﬁ?’WKUPI F;,(é(i 57 EXT T 1 T LCD-PSRAM D3 5 EBE FF’,FF? T PSRAM AL LODHRS
ARDEAZ 2 A2 pc2 23 CODEC ext SD_| DFSDM2_CKOUT S pp2 pr 2 TSRAM A
[ |
CODEC_MCK 55 ST PA3 PC3 (o8 ‘ CODEC_SD CODEC CK L PD3 PR3 —o—SRANLAS
e T PAd PCA 2 LCD-PSRAM_NOE Tio— PD4 pry ———SRAML A
o PAS PC5 | LED2 GREEN LCD-PSRAM_NWE > PD5 PF5 —2—ToRAT
SD_CMD } 23 PA6 PC6 97 2CEMPI SDA 12CFMP1_SCL 12CFMP1 shared between | DFSDM1_DATIN1 123 PD6 PF6 19 ARD DL
‘ DFSDM2_DATIN1 PA7 PC7 12CFMP1_SDA Audio Codec and touch screen PSRAM NE1 } 5 PD7 PF7 1
DFSDMI_CKOUT | 11%3 PA8 PC8 gg SD Do tgg_ggﬁﬁm Bii ;g PD8 PF8 5(1) OSPI_BKL 100
[ USB_OTG_FS_VBUS PA9 PC9 SD_DL PD9 PF9 QSPI_BKL_I01
102 1L LCD-PSRAM D15 79 22 _ARD D3
[ USB OTG FS_ID PAL0 PC10 SD D2 PD10 PF10 |
USB_OTG FS N 108 | a1 PCl1 12 SD_D3 ESRAMEALG 8 | pp11 PF1l =) EXTIT 11 SD_Detect |
USB OTG FS. P 19 pa pery (8 } D CiK ESRAMEAT] 8L po12 pr1p 20 FSRANL 26
[ STLINK JTMS_SWDIO | 15 pa13 PC13-ANTI_TAMP OSPI_BKL 103 S PSRATITO 2 pp13 PF13 20 TSRAVLAY
| STLINK_JTCK_SWCLK | PAL4 : PD14 PFL4 |
ARD D10 0 | e 32.768KHz CLOCK LCD-PSRAM D1 8 | rore Pria 5 PSRAM A9
ARD D6 4 : 141 56 PSRAM AL0
PBO PSRAM_NBLO ‘ PEO PGO
ARDEAL j; PB1 PC14-0SC32_IN 2 0SC32 IN _ R4S ,\\ OR o C47 HS'“’F “I PSRAM_NBLL } 1421 PEL PG1 g; giﬁ ﬁ%
QSPI_CLK } 2 PB2-BOOT1 QSPI_BKL_102 > PE2 P2 (Sl —FSRALAL
[ STLINK_JTDO-SWO } PB3 LED1_RED } PE3 PG3
ARD D12 134 X3 3 89 __PSRAM Al4
ARD D11 £ e L_INx32155A-32.768K [ MEMS_LED ; | A= PG4 50 PSRAM Al5
ARDEDS 1% poe HED-BLCTRL ' _ARD D5 o Ao ‘ OSPI_BKL_NCS
- 1
[ DFSDM2_DATIN? ST pe7 PC15-05C32_OUT —2 OSC32 OUT RAT ,, OR o Ci6 ||SIF |, LCD-PSRAM D2 ___ 58 | pgy pG7 o2 EXTIT7 USB_OTG_FS_OVRCR |
ARD_D9 39 I | LCD-PSRAM D5 59 03 :
PB8 PES PGS [USB_OTG_FS_PWR_EN
CODEC_W5S 140 | ppg CEDRSRAMIDG 80 | pEg PGy 24 VCP_RX
ARD D15 59 LCD-PSRAM D7 63 25 :
PB10 PE10 PG10 ‘ LCD_NE3
ARD_D14 0| oois Close fo MCU LCD-PSRAM_D8 64| oo bot 126 e S e
ARD_D13 73| o 8MHz CLOCK LCD-PSRAM_D9 6 | bors oty 27 T
LCD-CTP_RST : 4 pe13 LCD-PSRAM D10 86 pE13 PG13 (a0 ARD D2
‘ 75 PHO-OSC IN_R50 ... OR___ STLK MCO LCD-PSRAM DIL__67 29 ‘
[ LCcD_TE 2 PB4 STLK_MCO_| M2 PEL4 P14 (o] VCP_TX
WIF_WKUP } PBI15 PE15 PG15 CODEC_INT |
3 STM32F413H
PHO-OSC_IN >-<—?—><—|||
NRST RS %5 | NRsT
BOOTO 138 | oo
3_\|/_3 3v3 PDR ON__ 143 | ppp oy PHI-0SC_OUT |24 PHLQSC OU >< I
STM32F413H
R49 , .. OR W ST MCU PWR
R52 PDR ON by default o
10K
Close to MCU VDD_MCU
u13c
% VDD 5 VSS_5 ég
VDD_12 VSS_4
Should be place closed to the MCU ?gli gg VD) & ViSSR0
2| VDD_6 vss7 2
%2 vDD_7 Vss 8 52
22 vDD_1 VSS9
L L 5t VDD_8 vss_2 —t
= = e VDD_2 vss 10 (23
1 VDD_10 VSS_11
VDD_11
144 L
INTERRUPTION SOURCES VvbD_3
VDD_MCU VDDA
EXT_IT_0: User Wake-Up Button connected to PAO-WKUP1 L1 &
EXT_IT_1: Capacitive Touch Panel: CTP_INT connected to PC1: (WKUP3) @ @ VDDA
EXT_IT_6: ARD_INT connected to PB6 FCM1608KF-601T0S" T4 g lcsz VSSA VREF- 3L
EXT_IT_7: USB Overcurrent: USB_OTG_FS_OVRCR connected to PG7: 1uF 100nF  LR51
EXT_IT_11: MicroSD detection: uSD_Detect connected to PF11: $56R = VDD MCU
EXT_IT_12: WIFI DATARDY connected to PG12 — B
EXT_IT_14: LCD Tearing Effect: LCD_TE connected to PB14: - i _ . 2 R43
EXT_IT_15: Audio CODEC interruption: CODEC_INT connected to PG15: RS Yoce 1, W37 U= oR 0603
LuF 100nF VCapp 106 C50
VDD_MCU VDD_USB33 100nF
:Az?b — ® * % vDD_UsB vCAPL —t
12C2_PULL-UP I2CFMP1_PULL-UP DECOUPLING CAPACITORS — l+§_37'8 -
u 100nF STM32F413H Ce4
One 100nF placed close to each VDD_x pin of MCU 2.2£F
3v3 3v3 VDD_MCU VDD_MCU ) i
C54 C53 C59 C61 C63 C65 47U Ceramic capacitor (Low ESR)
100nF | 100nF | 100nF | 100nF | 100nF | 100nF U
lrioa  lrioz lrss  lrs7
k7 3Kz k7 3ok7 = =
ARD_D15 I2CFMP1_SCL VDD_MCU
ARD_D14 [2CFMP1_SDA f I I I
C67 ——C66 ——C62 ——C60 ——=C56
100nF | 100nF | 100nF | 100nF | 100nF Tifle: MCU
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PSRAM

PSRAM Data, NWE & NOE shared with LCD

Impedance Constraint [Min =40.00 Max =60.00 ]
Matched Net Lengths [Tolerance = 5mm]

PSRAM_D
[ LCD-PSRAM_ D[0.15] # @ | CD-PSRAM DI0..15]
[ PSRAM_A[0.17] LSRAM AL
d) u14
PSRAM_A H6
Matched Net Lengths [Tolerance = 5mm] 'll G2 “g /015 G1 LCD-PSRAM_D15
Impedance Constraint [Min =40.00 Max =60.00 ] H1 | Al8 /014 F1 LCD-PSRAM D14
PSRAM_A17 D3 | ‘17 Jo1s F2 LCD-PSRAM D13
PSRAM_A16 E4 | \1s yo12 LE LCD-PSRAM D12
PSRAM_A15 F4 | 1o o1l D2 LCD-PSRAM D11
PSRAM_Al4 F3 | ‘aia oo €2 LCD-PSRAM_D10
PSRAM_A13 Ga | o jos C LCD-PSRAM_D9
PSRAM_A12 G3 | 215 Jos B LCD-PSRAM_D8
PSRAM_AI1L H5 | 01 o7 LG8 LCD-PSRAM_D7
PSRAM_A10 Ha | 70 o6 |8 LCD-PSRAM_D6
PSRAM_A9 H3 | "5 o _F2 LCD-PSRAM_D5
PSRAM_A8 H2 | o yoa E5 LCD-PSRAM_D4
PSRAM_A7 D4 | A2 os D5 LCD-PSRAM_D3
PSRAM_A6 C4 | a6 102 | €8 LCD-PSRAM_D2
3v3 PSRAM_A5 C3 | e o1 LC5 LCD-PSRAM D1
PSRAM_A4 B4 | s /oo B8 LCD-PSRAM_DO
PSRAM_A3 B3 | A3
PSRAM_A2 A5 E3
R60 2R62 PSRAM_AL Ad ﬁi NE | X
PSRAM_A 10K 210K PSRAM_A0 A3 ] %
D6
VDD 3v3
[ PSRAM_NEL 207 @ RSOIM-R ¢ Eg = o A
P CS2
CoppSRAN e B8k o5 e o e
LCD-PSRAM_NOE = ) T ] OF GND —£=
PSRAM_NBLO el FSRA A D) T = LB GND
ESREMENGEL PSRAM A (D d) Uz e Place close to PSRAM
PSRAM_A 1S66WV51216EBLL-55BLI — =

PSRAM_A
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QSPI

X

oo e A VEY

|

Optional PU and PD to set PB2 when use in BOOT1 alternate function

x 3v3 3v3
x R31
10K
QSPI
@ QSPI U9
[ QSPI_BKL_NCS Egg Q 0PI o 61 s# vee -8
QSPI_CLK c
OSPI
PF8 @ (1) [QSPI 5 ——C28
SSpiBKITIor 2ES o 21 oot 1000
QSPI BK1 102 )bet S DQ2IVpp/Wi .
QSPI_BK1 103 DQ3/HOLD#  VSS |
d) N250128A13EFBA0F
QSPI

Matched Net Lengths [Tolerance = 5mm] =
Exposed central pad should not be connected to any voltage on PCB
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CODEC PWR 1V8/150mA
CODEC WOLFSON
U1l

WMB8994 12C Address : 0011 0100 av3) EOL | Jp—— AGND |28 3V 1v8

I C38_||4.7uF D9 E7 U12 LD3985M18R

. -||I I 55— AVDDL AGND —f 1 5
Operatlng range: 1.62<VDD<3.6V ® & SPKVDD1 AGND i Vin \out }
| r—DB . SPKVDD2 SPKGNDL —&7 .
A G| Avoe S e [Ho "Enp  Bvpass
IH 22 Hl“F £ bcvbp DGND —5—@ | x o«
® 5-— DBVDD HP2GND I||-

C35 |24 (25 23 ce2 fc37 %26 EEO2VRD soa LF3 PCT (> eriPl SDA c45
== =5 =5 == =5 =5 O ! 10nF
=& S 3va—R0 10Kg D4 | hoiENA sCLk i PC6 I2CFMPL_SCL_|

MOOnF f.7uF  [100NF [LuF 100nF |.7uF  [100NF D5 — G2 =

| ca1 [|1F —Fo] LDOZENA CS/ADDR 7 —— |33
-||I VREFC CIFMODE | I L
L 6 MCLK1 22 R26\w QR 0603 o PAS ~CODEC MCK ]
= % DMICCLK GPIO2/MCLK2 (1 i
3 BCLK1 SPKMODE 7=
£ LRCLK1 REFGND ‘:—“h
x =5— DACDAT1 %
G5 ADCDAT1 MICBIASL ¢
ToE B (LR ADCLRCLK1/GPIO1 MICBIAS2 ﬁ
CODEC_CK ® VMIDC |
T PBY R28"OR 0603
CODEC SD Egg ng gg 8282 i GPIO3/BCLK2 HPOUT2N %2 R1Z o\ OR 0603 |}, onp
CODEC_ext_SD G MR 0503 5| GPIO4/LRCLK2 HPOUT2P
CODEC_INT | = GPIOS/DACDAT2 =
X “— GPIO7/ADCDAT2 HPOUTLFB —22 3 CN5
GPIO6/ADCLRCLK2 HPOUTIR % . OUTAlN 5
X . HPOUTIL
GPIO11/BCLK3
S GPIOL0/LRCLK3 — 2 m
= GPIO8/DACDAT3 @
GPIO9/ADCDAT3 LINEOUTIN —¢ PJ3028B-3_4P
LINEOUT1P
e £ e LINEOUT2N —
I INILN LINEOUT2P —2
. LINEOUTFB
;ﬁ IN2LP/VRXN
IN2LN/DMICDAT1 -
SPKOUTLN
;% TR SPKOUTLP |22 SPEAKER OUT LEFT
INIRN c3 SPEAKER OUT RIGHT
. SPKOUTRN —¢=
;& IN2RP/VRXP SPKOUTRP
IN2RN/DMICDAT2 -
CPCA
Cpog | HB_ C36 HZ.ZUF |
CPVOUTN ‘:;;4‘:40| 22Uk I
CPVOUTP =7 (a3 ||2.2uF
WMB8994ECS/R ]
MEMS Microphone switch Extension microphones module
3v3
R1,,., 10K
'— -
¢ DMIC1_DFSDM1_CKOUT DETECTn = 3v3
¢CL |[100 DMIC1_DFSDMI_DATINZ Us CN12
p 16
EFETNER PA8 x 1 052 nop L3 EXT DEsbM1 ckout EXT DFSDMZ CKOUT | ; - EXT_DFSDML_CKOUT
N, B DMICL DFSDM1_CKOUT EXT_DFSDM2_DATINL 5 ¢ EXT_DFSDMZL _DATINL
= PD6 x EXT_DFSDML _DATINL  DFSDWiZ DATINT Bl
DFSDM1_DATINL 2l com2  NO2 <;% SMICINDESDMINDATING DFSDM2_DATIN? x 78— ST
. NC2 “—9 10 PEA
— — ) X ———————{ MEMSLED >
¢ —Ill DMIC2_DFSDM2_CKOUT [ DFSOMZ_CKOUT PD2 x ¢ 6 g\grv?s .- EXT_DFSDM2_CKOUT g ﬁ MEMSEEED
C2__[|100 DMIC2_DFSDM2_DATINL N %7 DMIC2_DFSDM2_CKOUT % T i X
( DFsDVZ DATING AL x 10, IRl EXT_DFSDM2_DATINL % o W X
11 DMIC2_DFSDM2_DATINL < A
NC4 19 20
= 3 ° 12 | 4 J_ Receptacle 10X2 TH VT 1.27mm J_
) . . N e e 3V3  20021311-00020TALF =
21mm distance between a pair of microphones TS3A44159PWR
C16 ‘:RlS =
3v3 1UF $10K
HW16
R8O, ., 10K
u17 ) ) @ @
L vop LR 2
CLK 3 DMIC1 DFSDM1 CKOUT NC = Normally Closed / NO Normally Open
¢C80_|[100 M o meer DMICL_DFSDMI_DATINL
IN'=L =>COM TO NC/NC TO COM (NO OFF) /)
MP34DTO1TR-M IN'=H =>COM TO NO / NO TO COM (NC OFF)
mb1299_A02
) U16
1 VDD LR | 2 ||. Receptacle connector pin 1 connected to
CLK 3 DMIC2 DFSDM2_CKOUT header connector pin 2
C79_|]100 M o mor DMIC2_DFSDM2_DATINL
MP34DTO1TR-M
Title: Audio
= Project: STM32F4TI3H-DISCO
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FRIDA LCD

240x240 pixels TFT LCD
HW4

FRIDA LCD FRD154BP2902

LCD signals access (2mm pitch)

LCD-RS_A0 LCD BL_CTRL
LCD-PSRAM_NW| |||. D
LCD_NE3 LCD-PSRAM_NOE |
LCD-PSRAM_DO LCD-PSRAM_D1
LCD-PSRAM_D2 ® |
. LCD-PSRAM D3 BNE
Top side: layout of CN16 LCD _TE LCD-CTP_RST
| CD-PSRAM DJ0..15] LCD-PSRAM_D4 LCD-PSRAM_D5
4 s LCD= A D[O"15]> LCD-PSRAM_D6 LCD-PSRAM_D7
pixel (0,0) * X = LCD-PSRAM_D8 LCD-PSRAM_D9
CN16 LCD_TE PB1 LCD TE LCD-PSRAM_D10 LCD-PSRAM D11
1] GND EMARK | 2 LCD-PSRAM_D12 LCD-PSRAM_D13
LCD-PSRAM_D15 3 DB15 DB14 4 LCD-PSRAM_D14 LCD-PSRAM_D14 LCD-PSRAM_D15
LCD-PSRAM_D13 5 DB13 DB12 6 LCD-PSRAM_D12
LCD-PSRAM_D11 7 DB11 DB10 8 LCD-PSRAM_D10
LCD-PSRAM_D9 9 DBY DBS 10 LCD-PSRAM D8
LCD-PSRAM_D7 11 12 LCD-PSRAM_D6
Y LCD FRIDA FRD154BP2901 LCD-PSRAM_D5 13 Bg; ggi 14  LCD-PSRAM_D4
LCD-PSRAM_D3 15 DB3 DB2 16 LCD-PSRAM_D2
1 LCD-PSRAM_D1 17 DB1 DBO 18 LCD-PSRAM_DO
[CD-PSRAM_NOE PD4 LCD-PSRAM_NOE 19 /RD /WR 20 LCD-PSRAM_NWE PD5 LCD-PSRAM_NWE ‘
PFO LCD-RS_A0Q 21 22 LCD_NE3 G10
LCD-RS_A0 RS ICS LCD_NE3
© PB13 LCD-CTP_RST 23 24 -
FPC — LCD-CTP_RST %5 RESET IM %6
Z 3V3p———=>— lovce \Yel {3v3
©) 21| oND LEDA |28 LEDA SR105
[ LEDK 29 | $100K
- = LEDI 5522
=;R103 FH26-29S-0.3SHW Solder: YES 3v3
*: standard orientation. Rotations by 90, 180, 270 degrees possible by registers. $100K
SB41 open and SB42 closed = 1M high: LCD in 16bits mode
3vap— SB41 closed and SB42 opened = IM low: LCD in 8bits mode = 3
VDD_MCU operating voltage range: 3V0 to 3V6
Capacitive Touch Panel
LCD RST and CTP RST share the same PIO for RST. Active LOW HW5
CTP LS015GF614A
3Vv3
3Vv3 c81 CN10
| 0 eNb GND HE
SBl4p—=<Solder: YES 9 2 PC1
VDD INT CTP_INT >
=T o 1000 8 oD GND S
CCD-CTREARSIMrg (73 RESET SDA g Egg I 2CEMPL SDA
— T GND  SCL [2CFMPL_SCL_|
B DF37NB-10DS-0.4V (5x)
To support CTP rev A
- CN4 PIN8 should be connected to GND 1 1 12C max clock: 400kHz
to support CTP rev B _ _
- CN4 PIN8 shoud be conencted to IOVCC
LCD Backllght Common mode supply filter
Layout: parts close to STLD40D and grouped in same area with BLGND as local ground plane
Ve
D5
sul 8 ~~100UH _ - 1000H o WL s 100uH  LEDA
I FCM1608KF-601T03 FCM1608KF-601T03 4.7uH 1A 180R g I I FCM1608KF-601T03
+C85 STPS1L40M C84 C83
C88=—C87 C89 C86 4 TUF 8 4.7uF 10nF
10uF| 100nF 100nF 10nF oI 8 6
'I|| L8 ~100uH o N 5
| FCM1608KF-601T03 et e 7 EN BLGND
3 4 LEDK
3Vv3 ) GND FB > L 4
BLGND BLGND REND (R |
STLD40DPUR R100 R10%urrent regulated at 15mA
L2 100K 10R
PE5 LCD BL CTRL 100uH a l
[ LCD_BL_CTRL FCM1608KF-601T03 C
PWM using TIM9_CH1 R98 v
Backlight control: ON/OFF or dimmer by low frequency (1 to 10kHz typ.) 100K BLGND BLGND BLGND
BLGND Title: LCD
Project: STM32F413H-DISCO

Backlight driver & PFC connector for LCD panel
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USB_OTG_FS

USB Full Speed operating range voltage: 3.0V<VDDUSB<3.6V

USB_OTG_FS OVRCR

[ USB_OTG_FS_PWR_EN

USB_OTG_FS_VBUS

USB OTG FS N

UsSB_OTG FS P

USB_OTG_FS_ID

VBUS OVRCR LED VBUS OK LED
3v3 3v3
3v3
[ | LD8I o L '-D7| R107
.(.(I‘ IPAM M4 330K
LED, Red, 0603 - LED, Green, 0603
R66
47K R69 1 [ 7 I3
Ay 0013-SOT23
PG7  EXTIT 7 VBUS OVRCR 5V_USB_FS
\ ° LR70 o
3v3 210K
5V = R67
0R_0603
R64 u15 1
e 2 oND FAULT | =
PGS ol MVEERN 7| VBS o
Open Drain et USB_P 31 pp g
STMPS2141STR C76 Z 2
4.7UF 5 D ]
GND 5
L 6 <
= =— Shield g
g Shield S
5 Shield |
. o
0 Shield %)
EXP
— 475900001
PA9
U19
AL 21 101 10_1 g
GND VBUS —=<
PA12 | = 02 &
USBLC6-2P6
PA10 )
- -
U21 20
4 ESDATP60-1UIM | /FSDALCEV1-1U2
N o~
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3Vv3

PERIPHERALS WIFI MODULE
MICRO SD CARD
3v3 3v3 C73 220F ¢ C74 2.2uF
3\ 3v3 'I| ||.
C75 100nF - c77 100nF
q
SR81  JR82  JR83 R84 2RSS SR71 R74 N
SATK  $4TK $4TK 347K 347K CN1 NRST S10K $10K M1
—I x a [a)] =
5D D3 PC10 1 a a <
PC1L e— PH1 34 > > g
SD_D3 PAG 2 [ WIFI_RST PBIS ® 751 RSTN 8
[ SD_CMD 3 —— - | WIFI_WKUP WKUP TRSTN 7—><
4 ——— - TDO ———><K
[ SD CLK RC12 5 ARD DIl £se gg:g m%g 18 ADC4/MOSI DI g—><
PC8 6 | — 9 ARD_D12 PB1SPI3 SCK 77 ADC3/MISO TCK ——>€
SD_DO 7 SW2 [ ARD_Di3 - ADC2/SCK ™S —><
PC9 10 PGI1L SB8 ——__Solder: YES 12
SD_D1 8 Swi | WIFI_SPI_CSN FG12 =89 S older VES 1371 ADCL/SSN
WIFI_DRDY } - : ADCO/DATARDY
_ PJS008-2003-1 27
= n GPI04 zé
R79 = R68 L = RX GPI03
{SD_Detect —FLL |||—'\Nv— § 2 | Ty GPIO2 2
O0R_0603 47K 18 GPIO1 5
g DP GPI00
><=— DM
Vo S— 22 creo RES (220
——— 331 CFGL RES 32
T 1 BOOTO RES
[ajaialalalalalalalalalalala)
R75 Z2Z2Z2Z2Z2Z2Z2Z22Z2Z2Z2Z22Z2
X 10K QOO OOVLLLOLVOLLOLLVLVLO
b v () RS £ -] ol PO P 5] N A
PG11 and PG12 can be use as
UART for debug purpose. =3 =3
UART/SPI interface selection 1ISM43362-M3G-L44-E-SPI-Cxx
UART: CFGO = CFG1 = 1 (PU) =
SPI: CFGO = 1 (PU) / CFG1 = 0 (PD)
USER WAKE-UP Button RESET BUTTON
3v3
USER LED

LR109
100K

100nF should be place close to the MCU
10pF and 1K should be place close to the button

100nF should be place close to the MCU
10pF and 1K should be place close to the button

3Vv3

BLACK_CMS_BUTTON

[ LED1 RED

[ LED2_GREEN

The 2 LEDs are top side

LD4
PE3 Ro4 ’| Pabal
1K 1 [ ]
LED, Red, 0603
LD3
PC5 93 Mo e
330R

LED, Green, 0603 __|
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ARDUINO UNO connector

O

ARD A0S ARD A[0.5
ARD D015 ARD DI[0..15
CN7
R95 r
5V_ARD| T 1
{ 2 | IOREF
NRST RS 3 | NRST
3v3|—$—‘ 4 |3V3
| 5Vp——— 5 | 5V
-||I 'S 6 | GND
L 7 |cGw
WARNING voltage applied to VIN <11.5V VINI—‘ 8 | VIN
BL1-8G
CN9
ARD A0 PCO ADC1 IN10 [, | #5
ARD Al PAl ADC1 IN1 2 | a1
ARD A2 PA2 ADC1 IN2 3 | a2
DAC2_OUT available) __ARD A3 PAS ADC1 INS 2 | A3
5 | A4
ARD D14 e SDADI4 I | o | a5
ARD A4 PB1 _ SB19=—<Solder: YES _ADC1 IN9 BL1-6 G
ARD A5  PC4  SB2lpz—<Solder: YES ADC1 IN14,
ARD_D15 — SCL/D15

POWER

AIN

i RS
4 sl

LED, Green, 0603

2
:gms-sons

SB5 LRa1
Solder: YES 2100K
| VREF+
i
|
CN6
12C_SCL PB10 ARD D15
SCL/D18 10 12C_SDA PBIL__ARD D14
SDA/D14 9 cio "
AVDD| 8 I\
GND| 7
sckpia 6 SPI3 SCK____PB12_ARD D13
MISO/D12 5 SPI3_ MISO___PB4__ARD D12
PWMMOSIDLL 4 |_TIM3 CH2, SPI3 MOSI_PB5 _ARD DIl =
PWM/CS/D10 3 —TIM2 CHL SPI3 NSS  PAL5 ARD D10
PWMIDS | o |_TIM4 CH3 PB8___ARD D9
pg| 119 PA4 _ARD D8 (DAC1_OUT available)
BL1-10G
CN8
p7| g 19 PC13 ARD D7
PWM/D6 | 7 —HM3 CH3 PBO _ARD D6
PWM/D5 | 6§ —LM9 CH2 E6 ARD D5
D4 | 5 EXT IT 6 PB6 _ ARD D4
TIM5_CH4 PEl0 ARD D3
PWM’BS é 10 PG13_ARD D2
TxD1 | > [_USART7 TX PEY —ARD DI
P
RX/DO | 1 _USART7 RX 6 ARD DO
BL1-8G

O

O
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R10

SWD INTERFACE

R9
ST-LINK MCU F——m——e—w 2
BAT60JFILM T JTMS _SB15—<sSolder: YES PAIL3
T JTCk__SB18—=Solder: YE PAL ST NK-ITMS SDI0.
T SWO __ SBl7—=5Sold PB3 STLINK JTDO-SWO
;0—><—|3V3_ST_LINK TRRST SBI——told — RS -
w
Board Ident: PC13=0 3V3_ST_LINK <
R16,,, 10K = R92 ¢ ¢ R89 R9O0 S ¢ R91
.|| USB_RENUMn 22R3 3 22R 22R3 T 22R
x P STM_JTCK
33 2
| R R S 1] ] ol 3V3_ST_LINK e
]
| by
ooy STM32F103CBT6 HE 33
e [0 -
L L 2 EEEQ 3V3_ST_LINK = >
10pF 10pF o 2 95 — &
X1 L1 vBaT 2EEX ypp o |2 - %
3V3_ST_LINK "L@_zﬂ Al e o E Vs [ ||. = -I| S |
3 34 STM _JTMS
PC14 JTMS/SWDIO .
NX3225GD-8.0pM 21 pcis PAlp | 33__USB STIK P
OSC IN 5 32  USB STLK N Only footprint with Cable: TC2050-IDC-NL
OSCIN PAILL
OSC _OuUT 6 0SCOUT PA10 31 T sSwo
~ STM _RST 7 NRST PA9 30 LED STLINK
3V3_ST_LINK g 29__MCO R7.. 56R M0 — ST-LINK POWER 3V3/150mA
- i 5 VSSA PAS 5o W22 ={STLK_MCO
VDDA PB15 EWRIEND
c18 ANT_10 | pao PB14 | 20 _TJMs RS, 100R 3V3_ST_LINK
100nF R87,,, 4K7 I vt PB13 |26 TJTCK _ Solder: YES U7 LD3985M33R
22| by o PBI2 | 25T SWDIO IN 5v_ARD) D1 BAT60JFILM SB2 1 [ -5
o >
3 - 3V3_ST_LINK 5V USB_ST LINK| D2 BAT60JFILM yell o
) g392c242228 D3 BAT60JFILM GO BTEASS
cdaaaaaoaacaan>> 5V_USB_FSI <~ c12
—VcP RX PGYOR 0603, R10 STLINK TX 5 Y B W (l:ung 100nE
VCP TX HEGl4 OR 0603, RIS STLINK RX 3v3 ST LINK onF
S @ ||.
| 5 z |
— —
ST-LINK USB CONNECTOR STLINK_LED .
- ST LINK USB Power switch 5V / 1.2A
3V3_ ST LINK L e
T ,||| 1 B Lk LED STLINK
9013-SOT23 [ 330R
1 R6 ., 100R USB_RENUMn 3V3_ST_LINK 5V_USB_ST_LINK 5V_ST_LINK
R5, .. 36K 4 3 R 1— o
~ "—"W—|||' oY ITim = 625mA 3 *
R2,,. 10K [ Green 1.21lim = 750mA < Isc
SR4 NLBEELSIHINS L LD_BICOLOR_CMS R36 1.51lim = 938mA > Isc
$1K5 €30 JR27 JR37 100K U10
o p—|5V_USB_CHARGER LoF 10k 31K b3 N L5 o
1 | 2 L7
. VRS USE ST N ST-LINK DFU LD " ouT
E DP i USB_STLK P = — I)')' 8 FAULT SET | 5
g = USB_STLK_ID =
3 5 SWCLK SWDIO LED, Red, 0603 R24 —=C27
e ClID 2K2 | 100nF
o STM _JTCK STM _JTMS PWR_ENn m GND | 4 n
S ) 6 Us ] 1]
g gE!eld = q . 3V3_ST_LINK ST890CDR
s ield S lR3 > 101 10_1 3 = = =
o Shield — o0 51 GND VBUS — 3 3 3
@ shield —5 102 10_2
> 2¢ igm USBLC6-2P6
EXP
1050170001 1T Title: ST-LINK/V2-1 with support of SWD only
= Project: STM32F413H-DISCO
Variant: F413ZHT6
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PWR TREE

5V PWR SELECTION FROM EXTERNAL SOURCES 5V USB ST LINK [ USB_ST_LINK
\
5V SWITCH
5V
JP3 5V_USB_FS
5V_ST_LINK}
e o 3V3| USB_FS
LA IS LED, Green, 0603
5V_USB_FS 7 3 5V_ARD LDO 5V/800mA ARD_VIN ARDUINO
TSM-104-01-x-DV 5V_ARD BAT60 5V
5V_USB_CHARGER }—I HW14 V3
5V_USB_FS 3V3_ST_LINK
Connect only one jumper to supply the DISCO from one of the external 5V. | 5V_USB_ST_LINK
If the DK board is connected to an external 220/5V USB Charger, used Jumper on pin 7/8. SHUNT_BK
[ STM32F103 ST LINK
LED ST LINK
5V PWR FROM ARDUINO (VIN < 11.5V) JUMPER
[ ST LINK DEBUG
Output: 5V / Up to 800mA 5v \
U3 LD1117S50TR 5V_USB_CHARGER |
3 2 TAG
q q VIN}T‘ Vin Vout ‘jT{SV_ARD ‘
From Arduino power pin Gng Teb | 4 SWITCH 5V_ST_LINK | |
C3 _" C4 MCU_STM32F413H
10uF 10uF EUMPER VDD_MCU VDD
= = = - . VbDA
| VREF+
VBAT
VDD_USB
LDO 3V3/800mA BV3
3V3PWR
3Vv3 | PSRAM ‘
Output: 3V3/ Up to 800mA _ 3v3 [ QSPI
5V LDO 3V3 3Vv3 VDD_MCU
U4 Audio WM8994
LD1117S33TR 3V3
3 [ vin vout | LDO 1V8/150mA | 1V8
GndTab t
C5 - C6 Cc7 Jumper to measure IDD of the MCU ] 3Vv3.| Microphones ‘
10uF 10uF 100nF VDD_MCU= supply of MCU Power pins
1 hd | 3v3 | LCD_FRIDA ‘
== Open solder bridge if Discovery is supplied
from +3V3 of extension connector HW15
3v3 ] LCD_BACKLIGHT
s/ :
SHUNT_BK
3v3 | CTP ‘
3v3 | SD-CARD ‘
GND PROBE

3v3 | WIFI ISM43362-M3G-L44 ‘

g
JP1
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	LCD_TE
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	Components
	C76
	C76-1
	C76-2

	CN17
	CN17-1
	CN17-2
	CN17-3
	CN17-4
	CN17-5
	CN17-6
	CN17-7
	CN17-8
	CN17-9
	CN17-10

	LD7
	LD7-1
	LD7-2

	LD8
	LD8-1
	LD8-2

	R63
	R63-1
	R63-2

	R64
	R64-1
	R64-2

	R65
	R65-1
	R65-2

	R66
	R66-1
	R66-2

	R67
	R67-1
	R67-2

	R69
	R69-1
	R69-2

	R70
	R70-1
	R70-2

	R107
	R107-1
	R107-2

	R108
	R108-1
	R108-2

	T3
	T3-1
	T3-2
	T3-3

	U15
	U15-1
	U15-2
	U15-3
	U15-4
	U15-5

	U19
	U19-1
	U19-2
	U19-3
	U19-4
	U19-5
	U19-6

	U20
	U20-1
	U20-2

	U21
	U21-1
	U21-2


	Nets
	3V3
	Pins
	R64-2
	R66-2
	R107-2
	R108-1


	5V
	Pins
	U15-5


	5V_USB_FS
	Pins
	R67-2


	GND
	Pins
	C76-1
	CN17-5
	CN17-6
	CN17-7
	CN17-8
	CN17-9
	CN17-10
	R70-1
	T3-2
	U15-2
	U19-2
	U20-2
	U21-2


	NetLD7_1
	Pins
	LD7-1
	R107-1


	NetLD7_2
	Pins
	LD7-2
	T3-3


	NetLD8_1
	Pins
	LD8-1
	R108-2


	NetR63_2
	Pins
	R63-2
	R64-1
	U15-4


	NetR69_2
	Pins
	R69-2
	R70-2
	T3-1


	NetU19_5
	Pins
	U19-5


	USB_N
	Pins
	CN17-2
	U19-6

	NetLabels
	USB_N


	USB_OTG_FS_ID
	Pins
	CN17-4
	U20-1

	Ports
	USB_OTG_FS_ID


	USB_OTG_FS_N
	Pins
	U19-1

	Ports
	USB_OTG_FS_N


	USB_OTG_FS_OVRCR
	Pins
	R65-1

	Ports
	USB_OTG_FS_OVRCR


	USB_OTG_FS_P
	Pins
	U19-3

	Ports
	USB_OTG_FS_P


	USB_OTG_FS_PWR_EN
	Pins
	R63-1

	Ports
	USB_OTG_FS_PWR_EN


	USB_OTG_FS_VBUS
	Pins
	C76-2
	CN17-1
	R67-1
	R69-1
	U15-1
	U21-1

	Ports
	USB_OTG_FS_VBUS


	USB_P
	Pins
	CN17-3
	U19-4

	NetLabels
	USB_P


	VBUS_OVRCR
	Pins
	LD8-2
	R65-2
	R66-1
	U15-3

	NetLabels
	VBUS_OVRCR



	Ports
	USB_OTG_FS_ID
	USB_OTG_FS_N
	USB_OTG_FS_OVRCR
	USB_OTG_FS_P
	USB_OTG_FS_PWR_EN
	USB_OTG_FS_VBUS


	06_Peripherals.SchDoc(U_06_Peripherals)
	Components
	B1
	B1-1
	B1-2
	B1-3
	B1-4

	B2
	B2-1
	B2-2
	B2-3
	B2-4

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	C73
	C73-1
	C73-2

	C74
	C74-1
	C74-2

	C75
	C75-1
	C75-2

	C77
	C77-1
	C77-2

	C78
	C78-1
	C78-2

	C90
	C90-1
	C90-2

	CN1
	CN1-1
	CN1-2
	CN1-3
	CN1-4
	CN1-5
	CN1-6
	CN1-7
	CN1-8
	CN1-9
	CN1-10

	LD3
	LD3-1
	LD3-2

	LD4
	LD4-1
	LD4-2

	M1
	M1-1
	M1-2
	M1-3
	M1-4
	M1-5
	M1-6
	M1-7
	M1-8
	M1-9
	M1-10
	M1-11
	M1-12
	M1-13
	M1-14
	M1-15
	M1-16
	M1-17
	M1-18
	M1-19
	M1-20
	M1-21
	M1-22
	M1-23
	M1-24
	M1-25
	M1-26
	M1-27
	M1-28
	M1-29
	M1-30
	M1-31
	M1-32
	M1-33
	M1-34
	M1-35
	M1-36
	M1-37
	M1-38
	M1-39
	M1-40
	M1-41
	M1-42
	M1-43
	M1-44

	R68
	R68-1
	R68-2

	R71
	R71-1
	R71-2

	R72
	R72-1
	R72-2

	R73
	R73-1
	R73-2

	R74
	R74-1
	R74-2

	R75
	R75-1
	R75-2

	R76
	R76-1
	R76-2

	R77
	R77-1
	R77-2

	R78
	R78-1
	R78-2

	R79
	R79-1
	R79-2

	R81
	R81-1
	R81-2

	R82
	R82-1
	R82-2

	R83
	R83-1
	R83-2

	R84
	R84-1
	R84-2

	R85
	R85-1
	R85-2

	R93
	R93-1
	R93-2

	R94
	R94-1
	R94-2

	R106
	R106-1
	R106-2

	R109
	R109-1
	R109-2

	SB6
	SB6-1
	SB6-2

	SB7
	SB7-1
	SB7-2

	SB8
	SB8-1
	SB8-2

	SB9
	SB9-1
	SB9-2

	SB10
	SB10-1
	SB10-2

	SB11
	SB11-1
	SB11-2

	SB12
	SB12-1
	SB12-2

	TP17
	TP17-1

	TP18
	TP18-1

	TP19
	TP19-1

	TP20
	TP20-1

	TP21
	TP21-1

	TP22
	TP22-1


	Nets
	3V3
	Pins
	B1-1
	B1-2
	C73-1
	C74-1
	C75-2
	C77-1
	CN1-4
	M1-2
	M1-14
	M1-15
	R71-2
	R72-2
	R74-2
	R77-1
	R78-1
	R81-2
	R82-2
	R83-2
	R84-2
	R85-2


	ARD_D11
	Pins
	M1-9

	Ports
	ARD_D11


	ARD_D12
	Pins
	M1-10

	Ports
	ARD_D12


	ARD_D13
	Pins
	M1-11

	Ports
	ARD_D13


	B_USER
	Pins
	SB6-1

	Ports
	B_USER


	GND
	Pins
	B2-3
	B2-4
	C57-1
	C58-1
	C73-2
	C74-2
	C75-1
	C77-2
	C78-1
	C90-1
	CN1-6
	CN1-9
	LD3-2
	LD4-2
	M1-1
	M1-3
	M1-17
	M1-20
	M1-35
	M1-36
	M1-37
	M1-38
	M1-39
	M1-40
	M1-41
	M1-42
	M1-43
	M1-44
	R68-1
	R75-2
	R76-2
	R109-1


	LED1_RED
	Pins
	R94-2

	Ports
	LED1_RED


	LED2_GREEN
	Pins
	R93-1

	Ports
	LED2_GREEN


	NetB1_3
	Pins
	B1-3
	B1-4
	C90-2
	R106-2
	R109-2


	NetB2_1
	Pins
	B2-1
	B2-2
	C78-2
	R72-1
	R73-2


	NetC57_2
	Pins
	C57-2
	R73-1
	SB7-2


	NetC58_2
	Pins
	C58-2
	R106-1
	SB6-2


	NetCN1_10
	Pins
	CN1-10
	R79-2


	NetLD3_1
	Pins
	LD3-1
	R93-2


	NetLD4_1
	Pins
	LD4-1
	R94-1


	NetM1_4
	Pins
	M1-4
	TP20-1


	NetM1_5
	Pins
	M1-5
	TP19-1


	NetM1_6
	Pins
	M1-6
	TP17-1


	NetM1_7
	Pins
	M1-7
	TP18-1


	NetM1_8
	Pins
	M1-8
	TP21-1


	NetM1_12
	Pins
	M1-12
	SB8-2


	NetM1_13
	Pins
	M1-13
	SB9-2


	NetM1_18
	Pins
	M1-18


	NetM1_19
	Pins
	M1-19


	NetM1_21
	Pins
	M1-21
	SB11-2


	NetM1_22
	Pins
	M1-22
	SB12-2


	NetM1_23
	Pins
	M1-23


	NetM1_24
	Pins
	M1-24


	NetM1_25
	Pins
	M1-25


	NetM1_26
	Pins
	M1-26


	NetM1_27
	Pins
	M1-27


	NetM1_28
	Pins
	M1-28
	R78-2


	NetM1_29
	Pins
	M1-29
	R76-1
	R77-2


	NetM1_30
	Pins
	M1-30


	NetM1_31
	Pins
	M1-31


	NetM1_32
	Pins
	M1-32


	NetM1_33
	Pins
	M1-33
	R75-1
	TP22-1


	NRST
	Pins
	SB7-1
	SB10-1

	NetLabels
	NRST
	NRST

	Ports
	NRST


	SD_CLK
	Pins
	CN1-5

	Ports
	SD_CLK


	SD_CMD
	Pins
	CN1-3
	R83-1

	Ports
	SD_CMD


	SD_D0
	Pins
	CN1-7
	R84-1

	Ports
	SD_D0


	SD_D1
	Pins
	CN1-8
	R85-1

	Ports
	SD_D1


	SD_D2
	Pins
	CN1-1
	R81-1

	Ports
	SD_D2


	SD_D3
	Pins
	CN1-2
	R82-1

	Ports
	SD_D3


	SD_Detect
	Pins
	R79-1

	Ports
	SD_Detect


	WIFI_DRDY
	Pins
	SB9-1
	SB12-1

	Ports
	WIFI_DRDY


	WIFI_RST
	Pins
	M1-34
	R74-1
	SB10-2

	Ports
	WIFI_RST


	WIFI_SPI_CSN
	Pins
	R68-2
	SB8-1
	SB11-1

	Ports
	WIFI_SPI_CSN


	WIFI_WKUP
	Pins
	M1-16
	R71-1

	Ports
	WIFI_WKUP



	Ports
	ARD_D11
	ARD_D12
	ARD_D13
	B_USER
	LED1_RED
	LED2_GREEN
	NRST
	SD_CLK
	SD_CMD
	SD_D0
	SD_D1
	SD_D2
	SD_D3
	SD_Detect
	WIFI_DRDY
	WIFI_RST
	WIFI_SPI_CSN
	WIFI_WKUP
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	Components
	C42
	C42-1
	C42-2

	CN6
	CN6-1
	CN6-2
	CN6-3
	CN6-4
	CN6-5
	CN6-6
	CN6-7
	CN6-8
	CN6-9
	CN6-10

	CN7
	CN7-1
	CN7-2
	CN7-3
	CN7-4
	CN7-5
	CN7-6
	CN7-7
	CN7-8

	CN8
	CN8-1
	CN8-2
	CN8-3
	CN8-4
	CN8-5
	CN8-6
	CN8-7
	CN8-8

	CN9
	CN9-1
	CN9-2
	CN9-3
	CN9-4
	CN9-5
	CN9-6

	LD5
	LD5-1
	LD5-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R95
	R95-1
	R95-2

	R96
	R96-1
	R96-2

	SB5
	SB5-1
	SB5-2

	SB19
	SB19-1
	SB19-2

	SB20
	SB20-1
	SB20-2

	SB21
	SB21-1
	SB21-2

	SB24
	SB24-1
	SB24-2

	T2
	T2-1
	T2-2
	T2-3


	Nets
	ARD_A[0..5]
	ARD_A0
	Pins
	CN9-1

	NetLabels
	ARD_A
	ARD_A

	Ports
	ARD_A0


	ARD_A1
	Pins
	CN9-2

	NetLabels
	ARD_A
	ARD_A

	Ports
	ARD_A1


	ARD_A2
	Pins
	CN9-3

	NetLabels
	ARD_A
	ARD_A

	Ports
	ARD_A2


	ARD_A3
	Pins
	CN9-4

	NetLabels
	ARD_A
	ARD_A

	Ports
	ARD_A3


	ARD_A4
	Pins
	SB19-1

	NetLabels
	ARD_A
	ARD_A

	Ports
	ARD_A4


	ARD_A5
	Pins
	SB21-1

	NetLabels
	ARD_A
	ARD_A

	Ports
	ARD_A5


	NetLabels
	ARD_A

	Ports
	ARD_A[0..5]


	ARD_D[0..15]
	ARD_D0
	Pins
	CN8-1

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D0


	ARD_D1
	Pins
	CN8-2

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D1


	ARD_D2
	Pins
	CN8-3

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D2


	ARD_D3
	Pins
	CN8-4

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D3


	ARD_D4
	Pins
	CN8-5

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D4


	ARD_D5
	Pins
	CN8-6

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D5


	ARD_D6
	Pins
	CN8-7

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D6


	ARD_D7
	Pins
	CN8-8

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D7


	ARD_D8
	Pins
	CN6-1

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D8


	ARD_D9
	Pins
	CN6-2

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D9


	ARD_D10
	Pins
	CN6-3

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D10


	ARD_D11
	Pins
	CN6-4

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D11


	ARD_D12
	Pins
	CN6-5

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D12


	ARD_D13
	Pins
	CN6-6
	SB5-1

	NetLabels
	ARD_D
	ARD_D

	Ports
	ARD_D13


	ARD_D14
	Pins
	CN6-9
	SB20-1

	NetLabels
	ARD_D
	ARD_D
	ARD_D

	Ports
	ARD_D14


	ARD_D15
	Pins
	CN6-10
	SB24-1

	NetLabels
	ARD_D
	ARD_D
	ARD_D

	Ports
	ARD_D15


	NetLabels
	ARD_D

	Ports
	ARD_D[0..15]


	3V3
	Pins
	CN7-2
	CN7-4
	R96-2


	5V
	Pins
	CN7-5


	5V_ARD
	Pins
	R95-1


	GND
	Pins
	C42-1
	CN6-7
	CN7-6
	CN7-7
	R41-1
	T2-2


	NetCN6_8
	Pins
	CN6-8
	R40-1


	NetCN7_1
	Pins
	CN7-1
	R95-2


	NetCN9_5
	Pins
	CN9-5
	SB19-2
	SB20-2


	NetCN9_6
	Pins
	CN9-6
	SB21-2
	SB24-2


	NetLD5_1
	Pins
	LD5-1
	R96-1


	NetLD5_2
	Pins
	LD5-2
	T2-3


	NetR41_2
	Pins
	R41-2
	R42-2
	T2-1


	NetR42_1
	Pins
	R42-1
	SB5-2


	NRST
	Pins
	CN7-3

	Ports
	NRST


	VIN
	Pins
	CN7-8


	VREF+
	Pins
	C42-2
	R40-2



	Ports
	ARD_A0
	ARD_A1
	ARD_A2
	ARD_A3
	ARD_A4
	ARD_A5
	ARD_A[0..5]
	ARD_D0
	ARD_D1
	ARD_D2
	ARD_D3
	ARD_D4
	ARD_D5
	ARD_D6
	ARD_D7
	ARD_D8
	ARD_D9
	ARD_D10
	ARD_D11
	ARD_D12
	ARD_D13
	ARD_D14
	ARD_D15
	ARD_D[0..15]
	NRST
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	Components
	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C27
	C27-1
	C27-2

	C30
	C30-1
	C30-2

	CN2
	CN2-1
	CN2-2
	CN2-3
	CN2-4
	CN2-5
	CN2-6
	CN2-7
	CN2-8
	CN2-9
	CN2-10
	CN2-11

	CN11
	CN11-1
	CN11-2
	CN11-3
	CN11-4
	CN11-5
	CN11-6
	CN11-7
	CN11-8
	CN11-9
	CN11-10

	CN13
	CN13-1
	CN13-2

	CN14
	CN14-1
	CN14-2
	CN14-3
	CN14-4

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	D4
	D4-1
	D4-2

	LD1
	LD1-1
	LD1-2

	LD2
	LD2-1
	LD2-2
	LD2-3
	LD2-4

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R24
	R24-1
	R24-2

	R27
	R27-1
	R27-2

	R34
	R34-1
	R34-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R86
	R86-1
	R86-2

	R87
	R87-1
	R87-2

	R89
	R89-1
	R89-2

	R90
	R90-1
	R90-2

	R91
	R91-1
	R91-2

	R92
	R92-1
	R92-2

	SB2
	SB2-1
	SB2-2

	SB3
	SB3-1
	SB3-2

	SB4
	SB4-1
	SB4-2

	SB15
	SB15-1
	SB15-2

	SB16
	SB16-1
	SB16-2

	SB17
	SB17-1
	SB17-2

	SB18
	SB18-1
	SB18-2

	T1
	T1-1
	T1-2
	T1-3

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8
	U6-9
	U6-10
	U6-11
	U6-12
	U6-13
	U6-14
	U6-15
	U6-16
	U6-17
	U6-18
	U6-19
	U6-20
	U6-21
	U6-22
	U6-23
	U6-24
	U6-25
	U6-26
	U6-27
	U6-28
	U6-29
	U6-30
	U6-31
	U6-32
	U6-33
	U6-34
	U6-35
	U6-36
	U6-37
	U6-38
	U6-39
	U6-40
	U6-41
	U6-42
	U6-43
	U6-44
	U6-45
	U6-46
	U6-47
	U6-48

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8

	X1
	X1-1
	X1-2


	Nets
	3V3_ST_LINK
	Pins
	C9-2
	C10-2
	C12-2
	C13-2
	C15-2
	C19-2
	CN11-1
	CN14-1
	LD2-4
	R11-2
	R18-2
	R87-1
	T1-3
	U6-1
	U6-9
	U6-24
	U6-36
	U6-48
	U7-5


	5V
	Pins
	D4-1


	5V_ARD
	Pins
	D1-1


	5V_ST_LINK
	Pins
	C27-2
	SB4-2
	U10-6
	U10-7


	5V_USB_CHARGER
	Pins
	C30-2
	CN2-1
	D2-1
	R2-1
	R27-2
	R36-2
	R37-2
	SB4-1
	U5-5
	U10-1
	U10-2


	5V_USB_FS
	Pins
	D3-1


	AIN_1
	Pins
	R86-2
	R87-2
	U6-10

	NetLabels
	AIN_1


	GND
	Pins
	C8-1
	C9-1
	C10-1
	C11-1
	C12-1
	C13-1
	C14-1
	C15-1
	C17-1
	C18-1
	C19-1
	C20-2
	C21-2
	C27-1
	C30-1
	CN2-5
	CN2-6
	CN2-7
	CN2-8
	CN2-9
	CN2-10
	CN2-11
	CN11-3
	CN11-5
	CN14-3
	LD2-1
	R3-1
	R5-1
	R9-1
	R14-1
	R16-2
	R17-2
	R24-1
	R86-1
	SB3-1
	U5-2
	U6-8
	U6-20
	U6-23
	U6-35
	U6-47
	U7-2
	U10-4


	LED_STLINK
	Pins
	R34-2
	R38-2
	U6-30

	NetLabels
	LED_STLINK
	LED_STLINK


	MCO
	Pins
	R7-1
	U6-29

	NetLabels
	MCO


	NetC11_2
	Pins
	C11-2
	C17-2
	SB2-2
	U7-1
	U7-3


	NetC14_2
	Pins
	C14-2
	U7-4


	NetCN11_7
	Pins
	CN11-7


	NetCN11_8
	Pins
	CN11-8


	NetCN11_9
	Pins
	CN11-9


	NetD1_2
	Pins
	D1-2
	D2-2
	D3-2
	SB2-1


	NetD4_2
	Pins
	D4-2
	R10-2


	NetLD1_1
	Pins
	LD1-1
	R37-1


	NetLD1_2
	Pins
	LD1-2
	R36-1
	U10-8


	NetLD2_2
	Pins
	LD2-2
	R38-1


	NetLD2_3
	Pins
	LD2-3
	R34-1


	NetR2_2
	Pins
	R2-2
	R5-2
	R6-1
	T1-1


	NetR4_2
	Pins
	R4-2
	T1-2


	NetR14_2
	Pins
	R14-2
	U6-44


	NetR16_1
	Pins
	R16-1
	U6-2


	NetR17_1
	Pins
	R17-1
	U6-3


	NetR24_2
	Pins
	R24-2
	U10-5


	NetU6_4
	Pins
	U6-4


	NetU6_11
	Pins
	U6-11


	NetU6_14
	Pins
	U6-14


	NetU6_16
	Pins
	U6-16


	NetU6_17
	Pins
	U6-17


	NetU6_19
	Pins
	U6-19


	NetU6_21
	Pins
	U6-21


	NetU6_22
	Pins
	U6-22


	NetU6_40
	Pins
	U6-40


	NetU6_41
	Pins
	U6-41


	NetU6_42
	Pins
	U6-42


	NetU6_43
	Pins
	U6-43


	NetU6_45
	Pins
	U6-45


	NetU6_46
	Pins
	U6-46


	NRST
	Pins
	R90-2
	SB16-2

	Ports
	NRST


	OSC_IN
	Pins
	C20-1
	U6-5
	X1-2

	NetLabels
	OSC_IN


	OSC_OUT
	Pins
	C21-1
	U6-6
	X1-1

	NetLabels
	OSC_OUT


	PWR_ENn
	Pins
	R27-1
	U6-28
	U10-3

	NetLabels
	PWR_ENn
	PWR_ENn


	PWR_EXT
	Pins
	R9-2
	R10-1
	R11-1
	U6-39

	NetLabels
	PWR_EXT


	STLINK_JTCK_SWCLK
	Pins
	R92-2
	SB18-2

	Ports
	STLINK_JTCK_SWCLK


	STLINK_JTDO-SWO
	Pins
	R91-2
	SB17-2

	Ports
	STLINK_JTDO-SWO


	STLINK_JTMS_SWDIO
	Pins
	R89-2
	SB15-2

	Ports
	STLINK_JTMS_SWDIO


	STLINK_RX
	Pins
	CN13-2
	R15-2
	U6-13

	NetLabels
	STLINK_RX


	STLINK_TX
	Pins
	CN13-1
	R19-2
	U6-12

	NetLabels
	STLINK_TX


	STLK_MCO
	Pins
	C8-2
	R7-2

	Ports
	STLK_MCO


	STM_JTCK
	Pins
	CN14-2
	U6-37

	NetLabels
	STM_JTCK
	STM_JTCK


	STM_JTMS
	Pins
	CN14-4
	U6-34

	NetLabels
	STM_JTMS
	STM_JTMS


	STM_RST
	Pins
	C18-2
	R18-1
	SB3-2
	U6-7

	NetLabels
	STM_RST


	T_JTCK
	Pins
	SB18-1
	U6-15
	U6-26

	NetLabels
	T_JTCK
	T_JTCK
	T_JTCK


	T_JTMS
	Pins
	R8-1
	SB15-1
	U6-27

	NetLabels
	T_JTMS
	T_JTMS


	T_NRST
	Pins
	SB16-1
	U6-18

	NetLabels
	T_NRST
	T_NRST


	T_SWDIO_IN
	Pins
	R8-2
	U6-25

	NetLabels
	T_SWDIO_IN


	T_SWO
	Pins
	SB17-1
	U6-31

	NetLabels
	T_SWO
	T_SWO


	TAG_NRST
	Pins
	CN11-10
	R90-1

	NetLabels
	TAG_NRST


	TAG_SWCLK
	Pins
	CN11-4
	R92-1

	NetLabels
	TAG_SWCLK


	TAG_SWDIO
	Pins
	CN11-2
	R89-1

	NetLabels
	TAG_SWDIO


	TAG_SWO
	Pins
	CN11-6
	R91-1

	NetLabels
	TAG_SWO


	USB_RENUMn
	Pins
	R6-2
	U6-38

	NetLabels
	USB_RENUMn
	USB_RENUMn


	USB_STLK_ID
	Pins
	CN2-4
	R3-2

	NetLabels
	USB_STLK_ID


	USB_STLK_N
	Pins
	CN2-2
	U5-1
	U5-6
	U6-32

	NetLabels
	USB_STLK_N
	USB_STLK_N


	USB_STLK_P
	Pins
	CN2-3
	R4-1
	U5-3
	U5-4
	U6-33

	NetLabels
	USB_STLK_P
	USB_STLK_P


	VCP_RX
	Pins
	R19-1

	Ports
	VCP_RX


	VCP_TX
	Pins
	R15-1

	Ports
	VCP_TX



	Ports
	NRST
	STLINK_JTCK_SWCLK
	STLINK_JTDO-SWO
	STLINK_JTMS_SWDIO
	STLK_MCO
	VCP_RX
	VCP_TX


	09_Power.SchDoc(U_09_Power)
	Components
	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	HW14
	HW15
	JP1
	JP1-1
	JP1-2

	JP2
	JP2-1
	JP2-2

	JP3
	JP3-1
	JP3-2
	JP3-3
	JP3-4
	JP3-5
	JP3-6
	JP3-7
	JP3-8

	LD6
	LD6-1
	LD6-2

	R97
	R97-1
	R97-2

	SB1
	SB1-1
	SB1-2

	U3
	U3-1
	U3-2
	U3-3
	U3-4

	U4
	U4-1
	U4-2
	U4-3
	U4-4


	Nets
	3V3
	Pins
	C7-2
	JP2-1
	SB1-2


	5V
	Pins
	C5-2
	JP3-2
	JP3-4
	JP3-6
	JP3-8
	R97-1
	U4-3


	5V_ARD
	Pins
	C4-2
	JP3-3
	U3-2
	U3-4


	5V_ST_LINK
	Pins
	JP3-1


	5V_USB_CHARGER
	Pins
	JP3-7


	5V_USB_FS
	Pins
	JP3-5


	GND
	Pins
	C3-1
	C4-1
	C5-1
	C6-1
	C7-1
	JP1-1
	JP1-2
	LD6-2
	U3-1
	U4-1


	LDO_3V3
	Pins
	C6-2
	SB1-1
	U4-2
	U4-4


	NetLD6_1
	Pins
	LD6-1
	R97-2


	VDD_MCU
	Pins
	JP2-2


	VIN
	Pins
	C3-2
	U3-3




	Components
	H1
	H1-1

	H2
	H2-1

	H3
	H3-1

	H4
	H4-1

	HW1
	HW2
	HW3
	HW6
	HW7
	HW8
	HW9
	HW10
	HW11
	HW12
	HW13
	HW17
	HW18

	Nets
	ARD_A[0..5]
	ARD_A0
	ARD_A1
	ARD_A2
	ARD_A3
	ARD_A4
	ARD_A5

	ARD_D[0..15]
	ARD_D0
	NetLabels
	ARD_D


	ARD_D1
	NetLabels
	ARD_D


	ARD_D2
	NetLabels
	ARD_D


	ARD_D3
	NetLabels
	ARD_D


	ARD_D4
	NetLabels
	ARD_D


	ARD_D5
	NetLabels
	ARD_D


	ARD_D6
	NetLabels
	ARD_D


	ARD_D7
	NetLabels
	ARD_D


	ARD_D8
	NetLabels
	ARD_D


	ARD_D9
	NetLabels
	ARD_D


	ARD_D10
	NetLabels
	ARD_D


	ARD_D11
	NetLabels
	ARD_D
	ARD_D


	ARD_D12
	NetLabels
	ARD_D
	ARD_D


	ARD_D13
	NetLabels
	ARD_D
	ARD_D


	ARD_D14
	NetLabels
	ARD_D


	ARD_D15
	NetLabels
	ARD_D


	NetLabels
	ARD_D


	LCD-PSRAM_D[0..15]
	LCD-PSRAM_D0
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D1
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D2
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D3
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D4
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D5
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D6
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D7
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D8
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D9
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D10
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D11
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D12
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D13
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D14
	NetLabels
	LCD-PSRAM_D


	LCD-PSRAM_D15
	NetLabels
	LCD-PSRAM_D


	NetLabels
	LCD-PSRAM_D


	PSRAM_A[0..17]
	PSRAM_A0
	NetLabels
	PSRAM_A


	PSRAM_A1
	NetLabels
	PSRAM_A


	PSRAM_A2
	NetLabels
	PSRAM_A


	PSRAM_A3
	NetLabels
	PSRAM_A


	PSRAM_A4
	NetLabels
	PSRAM_A


	PSRAM_A5
	NetLabels
	PSRAM_A


	PSRAM_A6
	NetLabels
	PSRAM_A


	PSRAM_A7
	NetLabels
	PSRAM_A


	PSRAM_A8
	NetLabels
	PSRAM_A


	PSRAM_A9
	NetLabels
	PSRAM_A


	PSRAM_A10
	NetLabels
	PSRAM_A


	PSRAM_A11
	NetLabels
	PSRAM_A


	PSRAM_A12
	NetLabels
	PSRAM_A


	PSRAM_A13
	NetLabels
	PSRAM_A


	PSRAM_A14
	NetLabels
	PSRAM_A


	PSRAM_A15
	NetLabels
	PSRAM_A


	PSRAM_A16
	NetLabels
	PSRAM_A


	PSRAM_A17
	NetLabels
	PSRAM_A


	NetLabels
	PSRAM_A


	B_USER
	CODEC_CK
	CODEC_ext_SD
	CODEC_INT
	CODEC_MCK
	CODEC_SD
	CODEC_WS
	CTP_INT
	DFSDM1_CKOUT
	DFSDM1_DATIN1
	DFSDM2_CKOUT
	DFSDM2_DATIN1
	DFSDM2_DATIN7
	GND
	Pins
	H1-1
	H2-1
	H3-1
	H4-1


	I2CFMP1_SCL
	I2CFMP1_SDA
	LCD-CTP_RST
	LCD-PSRAM_NOE
	LCD-PSRAM_NWE
	LCD-RS_A0
	LCD_BL_CTRL
	LCD_NE3
	LCD_TE
	LED1_RED
	LED2_GREEN
	MEMS_LED
	NRST
	NetLabels
	NRST
	NRST
	NRST
	NRST


	PSRAM_NBL0
	PSRAM_NBL1
	PSRAM_NE1
	QSPI_BK1_IO0
	QSPI_BK1_IO1
	QSPI_BK1_IO2
	QSPI_BK1_IO3
	QSPI_BK1_NCS
	QSPI_CLK
	SD_CLK
	SD_CMD
	SD_D0
	SD_D1
	SD_D2
	SD_D3
	SD_Detect
	STLINK_JTCK_SWCLK
	STLINK_JTDO-SWO
	STLINK_JTMS_SWDIO
	STLK_MCO
	USB_OTG_FS_ID
	USB_OTG_FS_N
	USB_OTG_FS_OVRCR
	USB_OTG_FS_P
	USB_OTG_FS_PWR_EN
	USB_OTG_FS_VBUS
	VCP_RX
	VCP_TX
	WIFI_DRDY
	WIFI_RST
	WIFI_SPI_CSN
	WIFI_WKUP





