Extension_connectors.SchDoc
U_Extension _connectors

PAL

PA2

PA3

PA4
PAS

{1 PAG

PA7
PAS

PAIO

PAI3

PA14
PAIS

PBO

PBI
PB3

PB4

PB5

PB6

{1 PHO NRST

BOOTO SPKOUTRP [}
SPKOUTRN [}

frev D-01 modifications:

Silkscreen:
| update revision of board to D top side and bottom side.
| name of pin32 of connector P1 is NC

bottom side update the LCD reference: LCD ref:
FRD154BP2902-CTP

ISchematic:

- R69-2 connected to VDD

- updated CTP connector CN14: pin§ is now IOVCC

| added SB44, SB45, C87 connected to CN14 pin§

| remove ZZ2 because LCD and CTP are now same part
updated reference of LCD ZZ1: FRD154BP2902-CTP ( now
LCD+CTP)

added comment: CTP working with VDD_MCU from 1.8 to

5.6V
| added R105 100K to insure CTP INT is low at power-on.
| removed R1

| pin26 of U6 STLINK, corrected name of power
[3V3_ST_LINK

L SB32 set: open by default

frev D-02 modifications:
connected CN7 pin2 to PF5

| added two pull-up resistors to Reset of CTP one to VDD,
econd one to +3V3. Not populated.

U_Audio
udio.SchDe

{_> CODEC 1283 SCK

> CODEC 1253 WS

> CODEC_I2S3_SD

CODEC_12S3ext_SD
{ > CODEC 1283 MCK

CODEC_INT
12C1_SDA

{ > 2CI_SCL

DFSDM_DATINO

DFSDM_DATIN3
{> DFSDM_CKOUT

SPKOUTRN [}
SPKOUTRP [}

U_ST_LINK_V2-1 2
ST LINK_V2-1 2.SCHDOC

SWDIO NRST

SWCLK
> swo

"> USART2 TX

USART2_RX
{ ] STLK_MCO

U_Arduino_ Connectors U_MCU2
Arduino C MCU: hDoc
p |
NRST ARD_A0 ARD_A0 PAL [}
ARD_Al ARD_AI PA2 [}
ARD_A2 ARD_A2 PA3 [}
ARD_A3 ARD_A3 PA4 [}
ARD_A4 ARD_A4 PAS [}
ARD_A5 ARD_AS PA6 [}
ARD_DO ARD_DO PA7 [}
ARD_DI ARD_DI PAS [}
ARD_D2 ARD_D2 PAI0 [}
ARD_D3 ARD_D3 PAI3 [}
ARD_D4 ARD_D4 PAI4 [}
ARD_DS ARD_DS PAIS [}
ARD_D6 ARD_D6 PBO [}
ARD D7 ARD D7 PBI [}
ARD_DS ARD_DS PB3 [}
ARD_D9 ARD_D9 PB4 [}
ARD_DI10 ARD D10 PBS [}
ARD D11 ARD D11 PB6 [}
ARD_DI2 ARD_DI2 PB7 [}
ARD DI3 ARD D13 PBS [}
ARD D14 ARD_ D14 PBY [}
ARD_DI5 <} ARD_DI5 PBI0 [}
PBII [}
PBI2 [}
U_LCD Matched Net Lengths [ Tolerance = 200mil] FMC l‘:g:i —
LCD.SchDoe Impedance Constraint [Mi 0.00 Max=60.00 ]  FMC RIS =
LCD_D[0..15] — Q D[0..15] PCO [}
LCD_TE 7 TVC { > LCD_TE PCl [}
LCD_RESET | s i ] LCD_RESET PC2 [}
IMC Y |49 e —
FMC_NWE <_} o) ad ] FMC_NWE PC4 [}
FMC_NOE _} i ] FMC_NOE PCS [}
FMC_NE1 {_} ] FMC_NEI PC6 [}
LCD_BLCTRL <} ] LCD_BLCTRL PCT
PCI13 Tt
CTP_INT {_> CTP_INT PC14 [}
12C1_SDA CTP_RST _} CTP_RST PC15 [}
{ > 12C1_SCL PD6 [}
PDI2 [}
PDI3 [}
U_Peripherals PEO L
Peripherals. SchD: oy
PE2 [}
NRST PE3 [}
uSD_Detect { > uSD_Detect PE4 [}
uSD_D0 uSD_DO PES [}
uSD_DI uSD_DI PE6 [}
uSD_D2 uSD_D2 PR2 [}
uSD_D3 uSD_D3 PF3
uSD_CLK < ] uSD_CLK. PCY
uSD_CMD <} ] uSD_CMD PF10
LED1 _} ] LEDI PF11
LED2 <_} ] LED2
LED3 <_} ] LED3 PFI3
LED4 ] LED4 PG2
JOY_SEL [ { > JOY_SEL
JOY_DOWN [ > JOY_DOWN
JOY_LEFT [ { > JOY_LEFT PGY
JOY_RIGHT [ {_ > JOY_RIGHT PGI0
JOY_UP [ > Jjoy_up PGI1
EXT RESET <_| EXT_RESET PGI2
PGI3
PG4
12C2_SDA PHO
{ > 12C2_SCL PHI
Matched Net Lengths [Tolerance = 100mil] EoCTY
U_QsPI
QSPLSchDoc
QSPIL BK1_100 QSPLBK1_100
QSPIBKI_I01 QSPI_BKI_I01
QSPI_BK1 102 <_x > QSPI_BKI 102
QSPI_BK1_103 > QSPI_BKI_I03 CODEC_1283_SCK
QSPI_ CLK <} QSPI_CLK CODEC 1283 WS
QSPI_BKI_NCS <_} QSPI_BKI_NCS CODEC_I283_SD
CODEC_12S3ext SD
CODEC_I283_MCK
CODEC_INT
U_USB_OTG_FS ]lzz%ll’ss?ti
USB OTG FS.SchDoc DFSDM DATING
USB_OTGFS_DP USB_OTGFS_DP DFSDM_DATIN3
USB_OTGFS DM USB_OTGFS_DM DFSDM_CKOUT
USB_OTGFS_VBUS { > USB_OTGFS_VBUS
USB_OTGFS_ID > USB_OTGFS_ID
USB_OTGFS_PPWR_EN <} USB_OTGFS_PPWR_EN
USB_OTGFS_OVRCR { > USB_OTGFS_OVRCR
SWDIO
SWCLK.
SWO
U_Power
Power.SchDoc US ARTE I
USART2_RX
STLK_MCO
12C2 SCL
| (> 12C2 SDA
NRST <_—9

ICU IO related to this wire.

lote: Text in italic placed on a wire is not the net. name. It just helps to identify rapidly
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Project: STM32F412G-DISCO
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[ Revision: D-02
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LCD signals access (2.54mm pitch)

PAQ - WKUP1 o7
oo s PCO/WKUP2 o A0 ., |.LcD BLCTRL prs
PA1 FMC NWE .
ARD_AQ i N 3 4 CRGE |||-(,.\1D
PA2 FCT rcl ] g @ DI
(USARTZ TX ! 7 8 )
9 10 {+3v3
[_USART2 RX PAS [ PC2 [ HFSDM CROUT 12 g {vDD
PA4 FC3 T © Ds
<__CODEC 1283 WS ¢——>—ARD A2 > 15 16 =
PAS PCA B
ARD DI3 ! ARD A3 - 19 20 -
PAG PC5 2 a3 3
D D12 ARD A4 = 23 24 :
oz 5 %
@RD DI >————————————
- o
UTA
2 CKIN SB1Y__pas-mco1 231 pao-wKUP pco (35
Open by default > > PAl PCI 2
= > {_CODEC 1283 MCK >
SEIGIGENETS PA9 e PC2 CODEC 1253 MCK
[ USB OTGFS VBUS > = PA3 PC3 B
PA10 PA4 PC4
USB OTGFS 1D A D2_PDO 4 A0
2 PAS PCs SB43— oo 1 Po PFO
S OTR TS PA11 =~ PAG PC6 ‘Open by default 2 pDI PF1
A PA7 PCT o PG w‘ =— PD2 PF2
PA12 PAS PC8 L u uSD_Detect - - PD3 PF3 ARD D6
C C y
USB OTGFS DP - PA9Y pCo 7€ - u FMC NOE e OF PD4 PF4 ARD D3
PA13 A PAI0 PC10 ¥ 2 PCIT uSD_D: FMC NWE | - = PD3 PES /_“;LCD LCTRL
SWDIO 2 PAIL PCII (HZ—7C P u PD6 —= PD6 PF6 QSPL BRI 10,
2 2 PAL2 PCI2 c {_ush CLl FMC NEL |pre PD7 PF7 SPL_BK1 IO
‘ SWCLK 7N = PAI3 PCI3-ANTI_TAMP PC13 -~ PDO B PD8 PF8 SPI BK1 10(
PA15 A PA14 PDI0 79 PDY PF9 QSPI_BKI_IO1
@RD DI0 PALS BT D10 PF10 ARD D5
- PCI4-0SC32_IN 0 LCD RESET |—-CD-RESE o PDII PFI1 [~ EXT RESET
ARD_AS 1 PDI12 PDI3 5 PDI2 PF12 CTP_RST
DFSDM DATINO i |||- PDI3 ST 2+ PDI3 PFI3
QSPL CLK PCI5-08C32_ OUT W S ELIT 2 Pp1s P14 JOY RIGHT
=P PDIS PF15 JOY_LEFT
NDI;}NX]ZISSA-!ZJ KHZ-EXS00A-MU00525 I E(I' :2_ PEO PGO ;: 0 JOY UP ‘
12C1_SCL 1 LE] E‘Z PE1 PG1 37 JOY_DOWN
12C1_SDA 2 I3 LE| = PE2 PG2 CODEC INT
ARD D9 LEl | pE3 PG3
VDD 527 iﬁz ] gz},b ‘d ot 1.5pF PE4 ;2 PE4 PG4 33 LCDELE] LCD TE |
e S PNGKIN PBIO pen by detad DFSDM DATING >— PES PGS CTP_INT
— J : PBII SR IHED PE6 PG6 SPL_BKI_NCS
ARD DIS 2 12 PE7 G7 USB OTGFS OVRCR
PBI3 PES PGS OTGFS PPWR_EN
ARD D14 {2C2ASDA 22 pBis PE9 PGy 24 £ CARD D0 SARDUING USART6_RX
PBIS PE10 PG10 ARD
<12C2 SDA >
12C2 SDA PEII PGI1 ARD
- R3l,, IK2 PEI2 PGI2 ARD
T RINK2 PEI3 PGI3 ARD
PEI4 PG14 ARD DI_YARDUINO USARTE_TX
PEIS PGIS
SITY = PHOOSCIN 23 | g o5c VoD
Closed by default PHI-0SC_OUT S TM32E4 12266
p— 25 . PDR ON by default
PHO ‘Open by default NRST 100K —
" 28 Booto PDR ON (42 ( Open by default
g STM32F412ZGT6U SB29 u1c
. N/A]
Not Fitted |~ C21 82pF A) Z ( Openby default iy weyj
X2 [1Not Fitted 5 vop s %
: VDD 4 vss 4
INX3225GD-8.00M - SO0 ; vDD_3 Vss's %‘
. 4 VDD _6 VSS 6 ——1"
Not Fitted 41| TN Z f VDD_7 vss 7 _‘S;
CIoEpF VDD 8 VsS85
P ., VDD_MCU ) VELD |y
Closed by default R68 | R69 108 | Voo vss 2 0 107
G {107 g
m gg(l) 510 [N/A] SB34 l;? VDD:lE T -
PBI o1 VDD _11 VSS 11 _1120
— - Sioseto MCU Vb Ll et deraat VDD_10 vss 10 204
B4 SB31 VDDA
5 B5 (Closed by default T BEAD
b6 o o Lo, R91
B7 1uF
b 3 —rT—rme S6 3 vooa N
PBY_ 510 S VREF+} VREF+ VSSA ¢ |
B10 = + I.
BII = VDD _UsB33} 51 VDD 2 USB33 . SB26 ) Pis
—g PBI> One 100nF placed close to each VDD_x pin of MCU VLT Closed by default (VDDIMCU PEG
= Bl ) EECE
PBIS bl VbR McU _l+cis lcw veapt o 1 SB27 DI
— ] 06 ;
IuF i VCAP2 0 — VDD_McU
A -Lc74 -Lc75 -Lc73 -LC57 -Lcss J—cn STM32FA12ZGT6U Open by default A0
A T toonr L toonr ] toe ] 00w |
A 100nF 100nF 100nF 100nF 100nF 100nF C8
] 220
A —
Al = 26 22
~ i 100nF 3
X onhcy VDD McU Ceramic capacitor (Low ESR)
+,
Lol T T de, o
1000F | 1000F | 1000F | 1000F | 100nF o ;
oNE Title: MCU
-FA|3
EATE PAI4 = Project: STM32F412G-DISCO ‘, l
PAIS - -
Size: A3 | Reference: MBI209 [ Revision: D-02
Date: 6/29/2016 [ sheet: 2 of 11 life.augmented




LD6

Green Ly
E SVI | JP3 +5V 0 . ,; 2
12 o '|||—f0__0i—|||'
USV_ST_LINKf————— 3 4 j L
| 5 6 PR = GND
LNl Header 3X2
JP8
-|||—}o__o{—| [1s
GND
JP1
-|||—fo__o{—| [1s
GND
Arduino power pin
LDI1117S50TR E5V
, 2 ) T &3
Vin  Vout ' '
Tab . | ~
7 = +c4 GND
10uF(25V) - 10uF
—_ = = VDD-= supply of peripherals
VDD_MCU= supply of MCU pins VDD only
U2
+5V LD1117S33TR SB4 +3V3
Vin  Vout 2 T
+c6 Tab 4 +e3 Closed by default “ VDD VDD_MCU VDD_USB33
10uF B 10uF 100nF VDD _USB
+3V3
VDD_MCU IDD
1
Open solder bridge if Discovery is supplied 2 IWZ
from +3V3 of extension connector 3 =T
] 1P7 JP6
JP5
Jumper to measure IDD of the MCU
Ul6
+3V3 LDI117STR 2V
3 . 2 __VOUT = VREF (1 + R92 /R90) T Voltage selection VDD_USB source selection
Vin Vout 7
Tab I L R9O
$120
— *ess
10uF
L*csq | R92
10uF $68 -
VOUT = +2V +/- 50mV using R90=1200hms and R92=680hms and 5% tol Title: Power

Project: STM32F412G-DISCO
Size: A4 Reference: MB1209
Date: 6/29/2016
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Top side: layout of CN15

pixel (0,0) % X >

LCD+Touch FRIDA

FRD154BP2902-CTP

FPC

240x240 pixels TFT LCD with Capaticitve Touch Panel

771

FRD154BP2902-CTP

Reserved use

L CNg .
» 2| GND
. . CN15 DO
*: standard orientation. Rotations by 90, 180, 270 degrecs possible by registers. 0 LCD TE = o CD TE PG4
:II D10 3 GND FMARK 7 )’Dy D2 CD RESET _PDII
DBIS DBI4 M
P 2 _PEIS D3
7 DBI3 DBI2 T D M
= DBI1 DBI0 e o3 A J7a)
= DBY DBS PE9 D6 FMC NWE__ PDS
DB7 DB6 e o FMC NOE__PD4
DBs DB4 FMC NEI__PD7 VDD
DT D8
DB3 DB2 . T
D17 D9
pB1 DBy FMC NWE PDS5 D10
/RD /WR NN o FMC NWE | o e C72
RS cs FMC NEI | b2 1 100nF
RESET ™M ’ 56 M1 RST i
10VCC vl Y J+3v3 B C70 = 2
GND LEDA g R99 D 6 DI5 100nF
LEDK sBaa| & 100K s
FH26-295-0.3SHW SB41 ( ( : P82 pes MO VDD
Open by default 5 —— VCs 0
§ VoD — Gvpp
8 -2 Tcom LEDAS pes R84
L oo [i
R106 SB41 open and SB42 closed = IM high: LCD in 16bits mode=="\7jt7, 0
+3V3 ——W———+¢ SB41 closed and SB42 opened = IMlow : LCDin 8bits mode = MOLEX 503304-4440
N/A
E“m] Pull-down to insure CTP is in Reset at power-on v
VDDF——W———+ LCD Operation: MCU operating voltage range 165 to 3.6V
[N/A] R105
+3V3 T i
VDD
T,
I||—' " N4 Res TIVAL TRI not fitted
1 1 IN/A] E BSN20BK
GND  GND
vop - INT 12C1_SDA CTP SBL7 IC1 SDA __PBY - 12C1 SDA CTP__SB36.— s (JH) 1 seor— 1C1_SDA
fovec. anp I 12C1_SDA Open by default DN Open by default
$—_— RESET SDA Closed by default pen by pen by
GND  sCL s 12 max clock: 400kHz &l TRz ot fitea
DF37NB-10DS-04V (5x) 12C1 SCL CTP B3 CISCL PBS —rerser ] (Q”q BSN20BK
. " y = 12C1 SCL CTP___SB39.— 3 1 SB40.— 12C1_SCL
CTP operation: MCU operating voltage range 1.8 to 3.6V Closed by default Ooen oy doFT TR ot by o
- R98
& SBay o JIOK ) lower voltage side
sB44 | 5 2 Pull-down to insure CTP is in Reset at power-on higher voltage side CU)
z ( 3 (CTP)
5 3 12C Level shifter option
H = (TRI, TR2, R65, R87 parts are not soldered)
3] 2
o
i Common mode supply filier
it 0 Layout: parts close to STLD40D and grouped in same area with BLGND as local ground plane
Not Fitted
100nF +3V3 &0
1 BEAD s 4.7uH(1A) pal 4TuF/S0V 2
VDD Lsvi A A VL 700" . LEDA
BEAD  _l+ L BEAD c78 L L sean
6 STPSIL4OM C79
||| ~ L csl u17 10nF
BEAD s o8 ATuEOV Sfsw vo v
100 1000F } 1 GND BLGND 7 :EIT‘\I e X
S G B LDk
PGND Rsct
STLDA0DPUR 47 LN curment regulated at 15ma
Backlight control: ON/OFF or dimmer by low frequency (1 to 10kHz typ.) PWM using TIMS_CH3 g BLGND 100K
[LCD BLCTRL EES
BED R52 R50 BLGND
INA] 100K
v
+3V3 BLGND
Title: LCD
Backlight driver & PFC connector for LCD panel -
Project: STM32F412G-DISCO , l
Size: A3 Reference: MB1209 ‘ Revision: D-02
Date: 6/29/2016 [ sheet: 4 of 11 life.augmented




QSPI_BK1 NCS

QSPI_CLK

QSPI_BK1 100
QSPI_BK1 101
QSPI_BK1_102

QSPI_BKI_103

TP3

QSPI_CLK
VDD
R0, N/A.
R104, N/A.
TP2 —

QSPI_BKI1_100

R100 and R104:pull-up and pull-down to set PB2 in BOOTI alternate function

VDD
J
C37

100nF

VDD
TPI
QSPI_BK1 101
R72
10K
PG6 QSPI BKI NCS
PB2 QSPI CLK Ul2
é S# vCccC
PF8 QSPI BKI1 100 €
L5 poo
PF9 QSPI BKI1 IOl 2 DQI
3
DQ2/Vpp/Wi#
PF7 QSPI BKI1 102 7 DQ3/HOLD#  VSS
PF6 QSPI_BK1_103 |

4

MICRON N25Q128A13EF840F

Exposed central pad should not be connected to any voltage on PCB

Title: QSPI

Project: STM32F412G-DISCO

Size: A4 Reference: MB1209 Revision: D-02
Date: 6/29/2016 Sheet: 5 of 11
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Reset Button

LEDs
LD1
VDD +3V3  Green /W .
Right side 1 N 2w 2EC LEDI |
. 510
8 Orange /’4 n
100K 1 2 BN PE1 LED2 |
NRST SBL —,
Closed by default LD3
4 - Red
1 2 3 PE2
B LED3 |
0
=@ TD-0341 [RESET/Black] LD4
100nF Blue
R2
Al & Left side L N 2 S 2E3 LED4 |
630
The 4 LEDs are top side
I12C Extension Connector
MICRO SD P
(TF) Card $RI119 JRI1S SRI13 JR1IS SR117 CN10
347K F4TK T4TK F4TK 347K N T S ﬁg?a — -
- [ 12C2 scL 34 EXT RESET |
Eo VDDb—— 5 6 —X
uSD DI BC8 7 8 —
uSD_DO0O
SD D3 ({03 ] = F206A-2*04MGF-A
u PC10 SSM-104-L-DH (Samtec)
uSD D2 Eeid
[ uSD CLK Bb
|_uSD_CMD
— et O~ o
CN13
PJS008-2000 B2 23
SMSO64FF or SMS128FF Ry | |vDD ~
100 _
Selection 2 | | | |
A R26 [R22 [R28  [R24 [R30
& N/A] [N/A] [NA] [NA] [N/A]
== PAO - WKUP1 OV DL
3 PG1
N olo o | 210 JOY_LEFT
-|| v RIGHT —+ PE14 50V RIGHT
6 PGO
UpP
Ro4 MTO008-A

<{_uSD_Detect 2D3

Title: Peripherals

Project: STM32F412G-DISCO

Size: A4 Reference: MB1209

Revision: D-02

71

Date: 6/29/2016

Sheet: 6 of 11

life.augmented




+3V3 uis
e =5 59 1 poivpp AGND
LD3985MI8R B¢ B3| AVDDI AGND
SPKVDDI AGND
33 Uis tLV8 tIV8 L& spkvopa SPKGNDI
Vin Vour 0% AVDD2 SPKGND2
F CPVDD CPGND
INH DCVDD DGND
s g DBVDD HP2GND
I I LDO2VDD
SDA
€33
1ouF vppRE2pw 10K g‘s’ LDOIENA __ SCLK
a5 || 1uF —Fe] LDO2ENA CS/ADDR
— |||—”— VREFC CIFMODE
- R94
o Merki 2 AL PC7GopEC 153 MCK |
R0 G| DMICCLK GPIOYMCLK2 (— 0
U £ BCLKI SPKMODE —2
5 LRCLK1 REFGND |I-
3 E :_|
ot 55— DACDATI A R78
R36 G ADCDATI MICBIASI B
ADCLRCLK1/GPIO1 MICBIAS2 —=5- K2
VMIDC
C40 c48
% GPIO3/BCLK2 HPOUT2N % Ao J[ e
R38,,, 10K 5] GPIO4LRCLK2 HPOUT2P (> I R63
2 GPIOSIDACDAT2 (e
G| GPIO7/ADCDAT2 HPOUTIFB 1° 5 v
u4 <2 GPIOS/ADCLRCLK2 HPOUTIR 1 G
1 2 HPOUTIL
vbb C]L‘E 3 SB33__ pc; % GPIOI1/BCLK3 a
~ B | I SN
@ pout Closed by default 1o~ GPIOIOLRCLK3 4
s g | GPIOS/IDACDAT3
MP34DTOITR —— GPIOY/ADCDAT3 LINEOUTIN PJ3028B-3
LINEOUT1P
G T mue LINEOUT2N
us 1T INILN LINEOUT2P
2 LINEOUTFB
) ax 3 I B morevRxN
4 PB1 : —— IN2LN/DMICDAT1
GND  DOUT DFSDM _DATINO o SPKOUTLN
MP34DTOITR = INIRP SPKOUTLP
BT
— INIRN 3
A8 SPKOUTRN —==
= So] IN2RP/VRXP SPKOUTRP SPKOUTRP
. . . ~——— IN2RN/DMICDAT2 G8
21mm distance between a pair of microphones SB32 crea e
EES DFSDM DATIN3 > CECE C46 2.2uF
Gpen by default = |
CPVOUTN I
Open this solder bridge if PE4 is used externally at the Extension connector CPVOUTP (CZL
WMBS994ECS/R
w| = uis wl ~| us
R77 .
2 'é 10K 2 5 Operating range: 1.62<VDD<3.6V
> = 2
a a
4ok R 2 41k
a =Y =} <
2 g ) g GND
1%]
5 | MP23DBOIMM MP23DBOIMM
g y
= Not Fitted Jropp—
Title: Audio
Project: STM32F412G-DISCO ‘, l
Size: A3 Reference: MB1209 ‘ Revision: D-02
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+3V3
RIS R21
620 0
RIG
e S
Red
u1 &
o
2 GND FAULT p=2 o
+5V] IN out VBUS
[USB_OTGFS PPWR EN >—2 G8 R20um -2 4ol BN DM B
Open Drain STMPS214ISTR o })DP g
4.70F | Gap E
= e a <
= 2 5 Shicld g
S — Shield
2| o Shield T
= 7o Shield @
= EXP =
= 475900001
g 1_PA
USB O VBUS 77 RIEw0
USB O DM
PATZ RTS o 0
USB OTGFS DP PAT0_RI3 0
USB O D 1
+3V3
RI2
DI 330
% bus D A
D+out  Dtin -
D3 pbout D
A2 | o i W L7 VBUS OK
B2 pup P2 o NGreen
aNp |22 -
EMIF02-USB03F2 = RI4 !
s N, 9013-50T23
Rio | transistor pins numbers follow
oKk SOT23 JEDEC standard,
USB Full Speed operating range voltage: 3.0V<VDDUSB<3.6V

Title: USB_OTG_FS

Project: STM32F412G-DISCO

Size: A3 Reference: MB1209

[ Revision: D-02

Date: 6/29/2016
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Not Fitted

Pl (left side)
.|| S 1 2 * I |
VDD_MCU p—=2 3 4 = RST {VDD_MCU
Il A5 6 —pc0 INRSTY
ADCI_11/WKUP3 PCI G 8 e PCO ADC1_10/WKUP2
SPI2_MOSI/I282_SD/ADCI_13 PC3 AR 9 10 PC2 SPI2_MISO/I2Sext_SD/DFSDM-CKOUT/ADCI_12
SPI4_MOSI/I284_SD/USART2_RTS/ADCI_I/TIM2_CH2/TIM5_CH2 < PAI i 12 %
1282 MCK/USART2_RX/ADCI_3/TIM2_CH4/TIM5_CH4/TIM9_CH2 < PA3 i 13 14 PA2 1282_CKIN/USART2_TX/ADCI_2/TIM2_CH3/TIM5_CH3/TIM9_CH1
SPI1_SCK/I2S1_CK/ADCI_5/TIM2_CH1/2_ETR/TIMS_CHIN < _PAS i 15 16 e PA4 SPI1_NSS/I2S1_WS/SPI3_NSS/1283_WS/ADCI_4
SPI1_MOSI/I281_SD/ADCI_7/TIM1_CHIN/TIM3_CH2/TIM8_CHIN/TIM14_CH1 < PA7 i 17 18 PAG SPI1_MISO/ADCI_6/TIM3_CH1/TIM13_CH1
12C4_SMBA/USART3_RX/ADCI_15 PC5 B 19 20 s PC4 12S1_MCK/ADCI_14
SPIS_NSS/I285_WS/ADC1_9/TIM1_CH3N/TIM3_CHATIM/$_CH3N/DFSDM_DATINO < PBI T N e PBO SPIS_SCK/I2S5_CK/ADC1_8/TIM1_CH2N/TIM3_CH3/TIM8_CH2N
-||| it 23 24 PF2 12C2_SMBA
TIM5_CHI < PF3 T 25 26 FEi
TIM5_CH4 < _PFI0 27 28 i PFII > shared with EXT_RESET
s 29 30 PFI3 > I12C4 SMBA
PG2 rer— 3! 32—
USART6_RX PG9 S5 33 34 o2 5 PBI0 > SPI2_SCK/I282_CK/I2S3_MCK/I2C2_SCL/I2C4_SCL/USART3_TX/TIM2_CH3
DFSDM_clocking/1282_CKIN/I2C2_SDA PBI1 B 35 36— PBI2 > SPI2_NSS/I2S2_WS/SPI3_SCK/I283_CK/SPI4_NSS/1284 WS/I2C2_SMBA/USART2_RX
SPI2_SCK/I2S2_CK/SPI4_SCK/I284_CK/USART3_CTS/CAN2_TX/TIMI_CHIN PBI3 BT 37 38— PBI4 > SPI 2 MISO/I2S2ext_SD/I2C_4_SDA/USART 3_RTS/TIM_I_CH2N_8_CH2N_12_CHI
SPI_2_ MOSI/I2S2_SD/I2C_4_SCL/TIM_1_CH3N/TIM8_CH3N/TIM12_CH2/RTC_50Hz PBI5S 22 k30 40
41 4 DD
T 43 44— PDI2 > USART3_RTS/TIM4 CHI/12C4 SCL
12C4_SDA/TIM4_CH2 PDI13 z 45 46
| 47 48 |
[Alternate functions available: -I|I % 49 50 = I||-
SPI1, SPI2, SPI4 Header 25%2
12C1, 12C2 with SMBA , 12C4 FM+ IMHz with SMBA - Pin compatible with STM32F401-DISCO and STM32F411-DISCO
IUSART3 Rx,Tx,Cts,Rts, USART6 Rx,Tx,Cts,Rts ot i, L
ICAN1, CAN2 C : shared with CODEC
ol D : shared with Digital microphones
14 ADC inputs Not Fitted V : shared with Virtual Com Port
15 Timer channels (e T : shared with Capacitive Touch Panel
1252 full duplex with SD and extSD | (right side) | S : shared with MicroSD
IDFSDM input for stereo PDM microphones -III i 1 2 = Ill-
+5V} 5 : 34 : | {+5v
+3v3} 5 6 |+3v3
shared with HSE crystal < PHO Eg% = 7 8 = }22115 PHI
shared with LSE crystal <_PC14 PEG = 9 10 = PCI5 shared with LSE crystal
SPI4_MOSI/I2S4_SD/SPI5_MOSI/I2S5_SD/TIM9_CHX PE6 T 112 —= PCI3 > TAMPI
PE4 o 13 14 —= PE5 SPI4_MISO/SPI5_MISO/TIM9_CHI1
shared with LED3 <_PE2 e 15 16 —= PE3 shared with LED4
shared with LED1 <_PEO S 1718 s PEI shared with LED2
SPI5S_MOSI/I285_SD/I2C1_SCL/I2C3_SDA/CAN1_RX/TIM4_CH3/TIM10_CK_PBS3 EOOTOR 19 20 (2 PBY SPI2_NSS/I2S2_ WS/I2C1_SDA/I2C2_SDA/CANI_TX/TIM4_CH4/TIM11_CHI
BOOTO } e 2l 2 e {VDD_MCU
12C1_SCL shared with Codec and CTP<{_PB6 B4 T 23 24 T = RS PB7 12C1_SDA shared with Codec and CTP
PB4 = 25 26 = = PB5
27 28 —E—= PB3 JTDO-SWO
o] 20 30 —A—ar PD6 SPI3_MOSI/3_SD/USART2_RX
PGI0 a1 3 32— PGII » CAN2 RX
USART6_RTS/CAN2_TX < PGI2 i 3 3 PRSUTRN—_PG13 > USART6_CTS
USART6_TX < PGl4 35 36 EPKOUTRP SPKOUTRN
T 37 38— SPKOUTRP
JTCK-SWCLK < PAI4 A 39 40 s PAI5 » SPII_NSS/I_WS/USARTI_TX/TIM2_CHI1/2_ETR
shared with USB_OTGFS_ID < _PA10 i 4 @2 PAI3 » JTMS-SWDIO
MCO_1 < _PAS £20 43 44
FGe 45 46 et PCO > MCO_2/1282_CKIN/I2C3_SDA /TIM3_CH4 /TIM8_CH4
~ E3 £
1282 MCK/I2C4_SCL/USART6_TX/TIM3_CHI/TIMS_CHI <—2€0 -I[I & 2; gg x I||, B
[ |
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Q Arduino uno connector Q
ARD D15 12C2_SCL
ARD D14 12C2_SDA
LD9 VREF+
X i
.||| 2 | RT3 B30~ R
| 510 Closed by default h
5V +3V3 Green CNI2 C38
SCL/D15 10 K IV/A)
N2 SDA/D14, 9 =
AVDD 8 |—|||- 5
1 GND 7 FAS
NRST 2 | IOREF SCK/D13 6 PAG ARD D13 > SPI1_SCK
NRST 3 | NRST MISO/D12 5 PAT ARD DI2 > SPI1_MISO
4 | 3v3 o« PWM/MOSI/D11| 4 PATS ARD D11 » TIM3_CH2, SPI1_MQSI
5 |5V w PWM/CS/D10 3 B8 ARD D10 » TIM2_CH1, SPI1_NBS
|||—: 66w | 3 PWM/D9 | 2 Foi 5 ARD D9 > TIM4_CH3
7 |enD| & D8 | 1 ARD DS
8 | vin . ,
VIN ‘Header 8X1_Female gle\;l]dler LOEECmale
CNIE D7 | 8 Zg;1 ARD D7
ADC1_IN1 1 | A0 PWM/D6 | 7 PF10 ARD D6 » TIM5_CH1
ADC1_IN11 2 | A1 PWM/D5 | 6 PG12 ARD D5 TIM5_CH4
ADC1_IN13 3 | A2 = D4 | 5 ARD D4
z PF4
ADC1_IN14 4 | A3 < PWM/D3 | 4 PG13 ARD D3 TIM5_CH2
5 | A4 D2| 3 PG4 ARD D2
PC5 SBS 6 | AS TX/D1 | 2 PGO ARD D1 USART6_TX
ADC1_IN15 < ARD_A4 Closed by default " Header 6X1_Female RX/DO | 1 ARD D0 » USART6_RX
PB9 SB7 — Header 8X1_Female
12C2_SDA Open by default
PBO SB6 —
ADC1_IN8  CARD_AS Closed by default I
PB10 SBS —
12C2_sCL Open by default
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Open by default

R35,,, [N/A]
R34 o
R33 | LED STLINK
+3V3 ST LINK Vi3 2K7 4K7 |||' STLINK power supply CcCoOM
BATG60JFILM BATG60JFILM :Elféo 355{070
26 5P [UR SBI8.— | D4 U9 LD3985M33R +3V3_ST LINK
€56 C6l C62 C67 SVS ST Open by default VUSB_ST LINK| Vin Vout| 3 « -
100nF 100nF 100nF 100nF >
D5
BATG60JFILM - d
o c24 NHD  Bypass 34 A Y | gthMF-AZOI-AOOJl
= | R32 s D6 1uF LuF a S
= '|I| AW ; g x Sl <
RO0K Q|2 usv C25 C86 C35 - N
+3V 1
3V3_ST LINK g E\ 2 BAT60JFILM 100nF 10nF 100nF = 3RO
] 2|8|% - 20
Board Ident: PC13=0 — +3V3_ST LINK
’ TTTT U6 VUSB_ST_LINK USV_ST LINK
ol [o)uls|ola]=|o|o oo | STLINK C32
i —_— e el SViediedivdivdis dies II| 100“[_
NN RS0 O R M Power Switch to supply +5V
Cl6 Cl4 AnRRER8Dy 8 8 S +3V3_ST LINK from STLINK USB Us
10pF lOpF:>R37 SR36 g g 3 zZ~E =& .
i v F10K é VBAT = VDD 2 gg | ; IN ouT —
VA SLNK |:| 3 Pgli VysrsMé 4 STM_JTMS ||II LD10 7 Iy Quir output current limi &l&on : 500mA -
PC1 = 0
R44 [ NX3245GD-8.00M 271 b1 PAl> 3 SITL USB DP II@ES0 1 8 | vAoT o B8 III- MCco SR D
100! OSC IN 5 2 STL USB DM 220 K7 ] 56
0SC_OUT 3| ECI PALL =T "swo RS] Red C69
ouT PAI) {2 — W _ A
STM RST | & PAG k32l LED STLINK 3 | 5 GND, -4 [N/A]
C +3V3_ST LINK 3| 20 29 MCO 10K Not Fitted
L '|| NES PA8 158 PWR_ENn | ST890CDR
o S2_MOSI <55 FAULT —
> VIRIDE, = il T JTMS =
( SB19 | C18 T R0, [N/A AIN 1 (l) PAO S2 MISO ‘6 - jTCK S
100nF _ = 2
—== PAl S2 CK fase——
| VDD RIOGMW KT 4 2 U2 TX 8 173} Ig PBI2 (5 8 IESWDIOSIN To use the Discovery as programmer of an external STM32: )
© O BB¥Se &, -n SWD to
R109, . 4K7 » ROCSS_ _Ro-n . ) ) AT
Zv‘vv = PP =~ 2a 43V3 ST LINK 36 VDD ].nsure the STM.’;Z to programm on an external board is supplied TCK/SWCLK. PA14, SR
— M PRPrnnvA A~ > > 29 with 3.3V ONLY! ) TMS/SWDIO PA13‘
= Z - Remove the two jumpers on CN5 to left pins 1, 2, 3, 4 open T NRST T SWDIO
|ﬂ e[ —Veu[en |5+ 100nF 100nF - Connect following pins of CN4 to the STM32 to programm: SWO MCU SB21 NRST
R49 @ RennRERRRR R — pin2 to SWCLK, pin3 to GND, pin4 to SWDIO, pin5 to RESET. T e SWO_|
USART2 RX 243 Uil 8 Q“ R
< 4
0 o VeeA VeeB R27 m 2
. o B A 2 7 T JTMS Q
USB Virtual ComPort SEEE g 2 - 2; g; o meu —13»]?—|||. 5’ % : %
M [ I = 5 D2 < i
USART2_TX EA2 % =iElEle == GND DIR 1 R29 AT < E 2 a 2
E B SN74LVC2T45DCUT = SWD IN/A] Qg X g
SR61 CN4 BAT60JFILM Q=2 =9 +3V3_ST LINK
2 | +3V3_ST LINK ( SB24 R2S,. . T JTCK ]
VDD +3V3_ST LINK R4S E: Closed by default é W— - -~
28 27 100K = G 3 ||. — — STM JTCK
100nF  100nF a SBI11 SB12
1l 1l = : L_R19,,, T JTMS — — II"
L 6 L ris,, 2 T _NRST SB10 SBY S
R59 3 $RS8 ulo Header 6 RIL, 2 TSWO  \ sm SB3
100K 5 100K 1 8 VUSB_ST_LINK [N/A]
7 ICCCCEy USB ST-LINK +3V3_ST LINK P4
Al Bl
3 6 Text [N/A]
A2 B2 —— , VUSB_ST_LINK B
4 5 CN6 R ] e L
L 1 vaus LL 10K 100 NS
= SN74LVC2T45DCUT VDD 2 an___USB RENUMn
) DM 9013-SOT23
2 3 [y ]
h E DP —5 R8I
o
N 5y 165 36K fumpers ON --> DISCOVERY Selected
o |_ STL_USB DM Dumpers OFF and Solder bridge on T_SWO removed --> ST-LINK Selected
5 Shield -8 Ji STL USB DP
5 Sh¥el = 89'" 1001( =
= e Title: ST-LINK/V2-1
| Shield I
2 Shield 0} I||- transistor pins numbers follow Project: STM32F412G-DISCO I
E§]§ 1 EEIPB ARSI Size: A4 Reference: MB1209 Revision: D-02
= g heet: 11 of 11 life.augmented
1050170001 Date: 6/29/2016 Sheet o
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	NetSB11_1
	Pins
	SB11-1

	Ports
	NetSB11_1


	NetSB21_2
	Pins
	SB21-2

	Ports
	NetSB21_2


	NetSB28_2
	Pins
	SB28-2

	Ports
	NetSB28_2


	NetU6_4
	Pins
	U6-4


	NetU6_11
	Pins
	U6-11


	NetU6_14
	Pins
	U6-14


	NetU6_21
	Pins
	U6-21


	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


	NetU10_6
	Pins
	U10-6


	OSC_IN
	Pins
	C14-1
	U6-5
	X1-2

	NetLabels
	OSC_IN


	OSC_OUT
	Pins
	C16-1
	U6-6
	X1-1

	NetLabels
	OSC_OUT
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	Pins
	R51-2
	U6-28
	U8-3

	NetLabels
	PWR_ENN
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	Pins
	R40-2
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	NetLabels
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	STL_USB_DM
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	Pins
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	NetLabels
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	Pins
	U6-13
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	NetLabels
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	Pins
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	NetLabels
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	Pins
	JP4-1
	SB12-2
	U6-37

	NetLabels
	STM_JTCK
	STM_JTCK


	STM_JTMS
	Pins
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	Pins
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	NetLabels
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	Pins
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	U11-6

	NetLabels
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	Pins
	U6-19

	NetLabels
	T_JRST
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	Pins
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	NetLabels
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	T_JTCK
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	Pins
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	NetLabels
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	Pins
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	T_JTDO
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	T_JTMS
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	Pins
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	NetLabels
	T_NRST
	T_NRST
	T_NRST
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	U11-2

	NetLabels
	T_SWDIO_IN
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	Pins
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	T_SWO
	T_SWO
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	Pins
	D6-1
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	Pins
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	Pins
	R83-2
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	NetLabels
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	USB_RENUMN
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	Pins
	C28-1
	C36-2
	R58-1
	R59-1
	R103-1
	U10-1
	U10-5
	U11-8
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	Pins
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	D4-1
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	U8-1
	U8-2
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