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Open Platform License Agreement

The Open Platform License Agreement (“Agreement”) is a binding legal contract between you ("You")
and STMicroelectronics International N.V. (“ST”), a company incorporated under the laws of the
Netherlands acting for the purpose of this Agreement through its Swiss branch 39, Chemin du

Champ des Filles, 1228 Plan-les-Ouates, Geneva, Switzerland.

By using the enclosed reference designs, schematics, PC board layouts, and documentation, in hardcopy
or CAD tool file format (collectively, the “Reference Material™), You are agreeing to be bound by

the terms and conditions of this Agreement. Do not use the Reference Material until You have read

and agreed to this Agreement terms and conditions. The use of the Reference Material automatically

implies the acceptance of the Agreement terms and conditions.

The complete Open Platform License Agreement can be found on www.st.com/opla.
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microSD card

LIMITATION :
Some SD Card signals are multiplexed with CAMERA signals
In case SD Card is plugged, the CAMERA module must be disconnected.
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Audio Codec
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Camera

LIMITATION :
DCMI signals are multiplexed with several functions (SD Card, STMOD+ and Arduino)
In case CAMERA module is plugged, SD Card, STMOD+ and Arduino must be disconnected.
Videos are stored in USB
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DCMI_HSYNC : PMOD#13-ADC and ARD_A0
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LCD

Compatible with MB1315 (4.3 inch LCD board)
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FD-CAN

LIMITATION :
FD-CAN signals are multiplexed with STMOD+ function
In case FD-CAN module is connected, STMOD+ must be disconnected.

FDCAN_RX : PMOD1-NSS

FDCAN_TX : PMODA4-SCK
FDCAN_STBY : PMOD12-RST

R20
FDCAN STBY —He )—'\Nv—“l

5V
c45 10K
Ly
100nF
U4
FDCAN_TX RATZ I Ll 1xp stBY & CN21
-||| 2 VSS  CANH =t 1
PALL 2 VDD CANL >
FDCAN_RX RXD VIO ‘TP)V?’ Header 2x1
MCP2562FDT-H/SN C59 U29
100nF ¥/ ESDCAN02-2BWY
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Arduino

LIMITATION :
ARDUINO signals are multiplexed with STMOD+ signals
In case ARDUINO SHIELD is plugged, STMOD+ and Camera must be disconnected.

o1 LD1 .
i 2 S, —D3 _ Vs
ARD A[0.5 BEi20 GREEN 330R
ARD_A[0.5 2 e
—
ARD o107 AR DI0.10 .
R115
M
K sB1 3V3_VREFP
5V_VIN B
CN10
R114 SCL/D15 | 10 LS ARD D15 | 12C4_SCL o
e e SDA/D14 | 9 ARD D14 | 12C4_SDA o
— AVDD | 8 ——
1 GND | 7 .
\RsT | > | IOREF SCKD13 | 6 3’; i ARD DI3__| SPI2_SCK .
NRST 3 | NRST MISO/D12 | 5 o | ARDDDI2 | SPIZMISO =
Vi—e—— 4 | 3V3 PWM/MOSI/D1L | 4 s AR5 DT0 [ ARD DII__] SPI2_MOSI, TIML_CH3N
| sv——5 |sv | & PWM/CS/DI10 | 3 iy —— TIM5_CHZ, SPIZ_NSS
-||I P 6 lowo| ¥ PWM/D9 | 2 — TIM8_CH3
L 17 |céw 5 D8 | 1 10
VIN L8 | N -
. VNG BL1-10G
WARNING voltage applied to VIN <11.5V BL18G CNIL
CN20 I PIL0_ ARD D7
ADC1_inp1s—£2RDAD - 1| A0 ] PWM/D6 | 7 e TIM5_CH1
ADC1Z_INP4 2 | AL PWM/D5 | 6 L TIMS_CH2
ARD A2 PAO C PE2 ___ARD D4
ADC1_iNpo —£RDAZ i 3 a2 | 2 D4 | 5 R
ADC1_INPL 4 a3 | < PWM/D3 | 4 o — TIM12_CH2
5 | Ad D2 | 3 <
I2c4 SpA —SPA  °° - PDIS o 16 |as5 TXDL | 2 RhILS M ARDIDT UART4_TX
RX/DO | 1 ELITEEARDAD] UART4_RX
ARD A4 PC2 C SB52— BL1-6G d
ADC2_INPO -
L BL1-8G
ADC2_ INPL —ARD_AS PC3 C SB54—
12C4_SCL SCE SSsesT FDL2
Title: Arduino
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3v3
USER BUTTON USER LED STMOD+
3v3
N[
l LIMITATION :
o B2 STMOD*+ signals are multiplexed with AUDIO, CAMERA and Arduino signals
SW-PUSH-TS-02H-Blue In case STMOD+ is used, Digital Microphones, Camera and Arduino must be disconnected.
USER WAKE-UP BUTTON LD2 LD3
(e} BLUE RED 5V
S > PAO__ 2 CTS
PC13 PMODI-CTS 537755 PL
WAKEUP o & LR10 PMOD1-NSS S BRNOS] o
U2 2 630R PMOD2-MOSIp —pEr—>—= > 1 1 T PMODI1-INT
€90 SRl ESDALC6V1-1U2 PMOD2-TX _—p555—wmiso ° 2 12 e PMOD12-RST
TooUE S 3qr8 PMOD3-MISOp |—pEe——== _? 3 13 mrs PMOD13-ADC
PMOD3-RX FATSSCK 4 +14 PMOD14-PWM
o -
8 a PMOD4-SCK EOTRRRTTS j 5 215
i o PMOD4-RTS 6216
- - PMOD7-SCL D12 =V 7917 PMODL7_PCT I pMoD17-DF-D3
100nF should be place close to the MCU 1 E 5 PMODS-MOSIs —PBL15 8 18 PD3 5 MOD18-DF-CKOUT
10pF and 1K should be place close to the button = %) (%) PB14 PMOD9 PMOD19 _ PB9
5 35 PMODO-MISOs_—p5= BMODIG 9 19 PER PMOD19-DF-D7
PMOD10-SDA 10 20 PMOD20-DF-CK7
Socket 10X2 STMod-
.||I
LIMITATION :
WIF' MODULE (ISM43340'M4G'L44'10CF) WiFi signals are multiplexed with STMOD+ AUDIO DFSDM
In case WiFi-BT is activated, STMOD+ must be disconnected.
Us
LIMITATION :
23 22 DFSDM signals are multiplexed with STMOD+ signals
»<R=—7 GPIO4 gs:g;’ 7< In case microphones are activated, noting must be connected on STMOD+.
41 BT_PCM_CLK GPIO1 Eé = NE
55—t BT_PCM_IN a - oE
>@ BT_PCM_OUT ADC2 ﬁg
S| BT PCM_SYNC ADC3 _ 1 2
8 ADC4/DACL % g&ggﬂg - 3 4 Eggz CKOUT —5rspmi 2 CKOUT |
TP5 O————5¢— JTCK ADC5/DAC? 8¢ SB14 DFSDM1_DATIN7 EVODI-EEC 5 6 | DFSDM1 2 DATINL |
P4 o | s 5 WIFI_WKUP DFSDM1_DATIN3 7 8 —X pg [ l
WAKEUP/BT_DEV_WAKE ¥—1 9 10 ‘ DETECTn
g‘i GND I l_>'§16 NRST “—1n 1 LS ! MEMS_LED
@ USB_DP NRESET o—~ WIFI_RST ¥— 13 14 —X
=51 USB_DM 13 SB17 ¥— 15 16 —X
GND BT_HOST_WAKE/STSAFE_NRST A WIFI_GPIO $— 17 18 —X |
3vs| 19 20 I||-
UART2.TX _ 2T 34 12 20021311-00020TALF
= — UART_RXD GND
UART2_ RX __2 R 35 = 11 —<SB19 MISO _PC2
UART2 RTS 2 R | AR ShIEMISOSDIONC MO =10 —5B22 SCK__PALZ _ on12MISO Extension microphones module (MB1299)
UART_CTS SPI_SCK/SDIO_CLK SPI2_SCK
UART2_ CTS__ 2 C 37 ~ = — 9 —5B24_1nSS__PAIL _ gpo has
- 5~ UART_RTS SPI_NSS/SDIO_D3 —¢ —SB% MOST PC3 n
T >L39 WL_REG_ON SPI_MOSI/SDIO D2 — SPI2_MOSI
WIFI_BOOT BT_REG_ON/BOOT SDIO_D1 +—x
WIFI_DATRDY 7B T %0 | ok ReQILPO_IN SDIO DO o< 12C Connector
I2C_scL 2 EMODY 12C4_SCL EN16
= 4 PMOD10 = PMOD10 PD13
12C_SDA 12C4_SDA 8 70—
5V 4 | o PMOD? PDI2 | o PB6 ESARESED
T 42 3 1v8 |_EXT RESET |
3va 451 VDD_5V GND — T Vab—— 4 3 —x
GND VDD_1V8 | 12 11X
T 44 | vbD 3v3 GND L
= SSM-104-L-DH
MB1486 - WIFI MODULE WITH INVENTEK ISM43340-M4G-1L44-10CF
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Board power

t Vin  \Vout i
Gnd Tab

1

3
—_—C8 Header 2x1
10uF 10uF =

Not fitted, must be on a border on the PCB

. HW2
5V Power Supply options i
default : 1-2
) JP1 5V LD5 TRUE GREEN
Silkscreen T R61 A
STLK 5V_USB_STLK 1[@79] 2
E5V E5V 30 04 820R L
usv 5V_USB_HS 50 06 =
5VIN 5V_VIN 70 08
CHGR 5V_USB_CHARGER 90 010
Header 5x2
5V External Supply
5V_VIN E5V
VIN U3 LD1117S50TR

CN2
1

3V3and VDD_MCU Supplies

u17 P2
5v STLLO5CPU33R 3.3V 1.3A B33 3V3
6w vo 4 -—
R64 1 VO_SENSE c93
o | &5 5 3 4.7uF
C9% €100 zZ Z NC —<
4.7uF 100nF
o~ o
- é
1Vv8 / 150mA (Audio codec and USB HS)
5v 1v8 LDO TP1
U16  LD3985M18R SB32 1v8
1 : Vin \Vout 5 T ?

T [~
31N
GND _ BYPASS
C101 C92

1uF o ~ 1uF
co4
10nF

l_

Title: Board_Power
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MCU power Internal SMPS Sup pl)r/ Confi
For further details, please see TINY_SHARK PWR.pdf

Supply Config 1 : LDO only (SMPS OFF, LDO ON) Voo o Voo Vooswesy,
3V3_MCU i v
T Disconnect 3V3_SMPS_IN from 3V3_MCU LXSHPS
fll = — — SMPS
oy EE AL 3V3_SMPS_IN |—>'<—||| Connect 3V3_SMPS_IN to GND Visaws (o)
=] VDD VSS ALS Connect VDD_SMPS_IND_OUT to GND V.
S5 VDD VSS —517 Connect VDD_LDO to 3V3_MCU —
T10 VDD VSS = VFBSD |—><—| | s 2 x 2.2uF near VCAP plans/pins
VDD VSS i
For current measurement J6 F6 =1 Veore
VDD VSS 5 7
J0 | oD vss —£8 5
3V3 JP2  3V3_MCU K7| oo ves |F10 3V3_MCU VDD_LDO ()
K9 | vbp vss (HE L o T
G7 H10 1. LDO Supply
. VDD VsS
Shunt Fitted 77 K6
Sg] VDD VSS —ee
VDD VsS
9 | vob vss —Kio g - :
ves ML Supply Config 2 : SMPS only (SMPS ON, LDO OFF) 2x100nF near VCAP pins / plan
g%\'/rsloo BK.G 3v3_sMPs_IN—22 vDDsD VSS Eis Default config
HO-BR Vss
H7 3V3_MCU 3V3_SMPS_IN  VDD_SMPS_OUT  VDD_SMPS_IND_OUT  VCAP
R A SRR VSS & = = Voo Vonsurs
VDD_SMPS_OUT £5— VLXSD Vss e Vo
VFBSD | VFBSD Vss
8
G2 VSS g
|||7 VSSSD VsS 22uH,1.2A
See Config 1,2,3 & 4 on the right “ Leay €105 =—C103

;/IEDSD 10uF | 10uF X E vear C98 c15 c27
e F'ﬁ . e 10u - 100nF | 100nF
=5~ VCAP2 = !

— pin — — —
| VCAP3 = = 0T =
L10 2. Direct SMPS Supply
Sressceseeee VPD_LDOF9F15 xggtgg—; VDD_SMPS_IND_OUT VDD _LDO
VDD50_USB F5 | VDDLDO 3 Connect 3V3_SMPS_IN to 3V3_MCU
3V3 MCU B36 - 5837 Connect VDD_SMPS_IND_OUT to VCAP1/2/3 VCAP R13 OR VFBSD
Y D15 VDD50 USB 2x100nF near VCAP plans/pins
et VDD_MMC -
3v3_McuU E8 | vbp_MMC
3V3_MCU | VREGOUTV33V Supply Config 3 : SMPS & LDO cascaded (SMPS & LDO ON VDD_LDO Voo Voo, Vooswes
RIS a 1uF  VREGOUT33 Vixsue: suPs
TOR &1 hd Vesswps (on)
R 3V3 VDDA lrs VDD_LDO ———— === ——{VVFBSD c10 c35 ="
S0R = .
3v3_VREFP} I'j 333?} VF\{/ESSIG : S I Coppaicdioloanioiz = - !
DNF DNF - I Disconnect VDD_SMPS_IND_OUT from VCAP1/2/3 = Veore
= = VBAT Connect VDD_SMPS_IND_OUT to VDD_LDO S
(provision filter for VDDA) SB28=< E2 | Add 2x100nF near VDDLDO pins/plans
NELYEl Al Add 2x2.2uF near VCAP pins/plans (see config 1) VDDLDO pins/ plan
STM32H733|_|HGQU 3. SMPS supplies LDO (No External supply)
Supply Config 4 : same as config 3, but SMPS supplies also 1V8 to board
SVSEMCU VDD_SMPS_IND_OUT ————— s—]1v8 l—|—V8 20 orion
C30 Cc21 C40 C18 C38 C17 C16 C85 C46
100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 4.TuF ICompared to config 3
Connect VDD_SMPS_IND_OUT to 1V8 board supply
== Add a 10uF close to the 1.8V board supply
Add a 10uF close to one VDD_LDO pin
3V3_MCU 3V3_VREFP 3V3_VDDA =

K Swan swen swen svn s B

C22 C20 C13 C28 C86 C51 C29

i 100nFI 100nFI lOOnFI 100nFI 100nF 100nF i 1UF 100nF

w
J
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JTAG

3V3
22R
‘ VS } PA13 AMA R40 TMS/SWDIO
22R
‘ TR } PA14 R4 TCK/SWCLK >
o) 22R T
JTDO/TRACESWO s TRl TDO/SWO
T PB4 TRV R39 TRST
TRV
NRST 38 NRST
— o™ < [Ip)
ESDALCOVIWS | & 2 2 72
/A A& & /& [FSDALC6VIWS
o~
& —
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STLINK-V3E SWD

VCP_T_TX
LED LD4 VCP T RX |YCP_T TX STLINK-V3E SWD POWER
STLINK-V3E SWD 1/Os el VCP_T_RX
™ T_NRST
R17 NRST
.||I 1 K 2@ LEDSTLK T SWO 556/ TRACESWO
! 330R T_SWDIO
R16 JTMS
3V3_STLK j—2 N S W >< T_SWCLK JTCK
330R _1L
3V3_STLK N ¢ 3V3_STLK o =
Green Silkscreen = JTMS / JTCK e e i fd B 151 () ] (5
& LD_BICOLOR_CMS
Must be on a U18A N10 H6
border or the Gia ] VPD 283383 § § § é VSS 7
3 ] STLK SWDIO A5 R3 ol oD SPSSE VSS g
STLK SWCLK __A14 | STLK SWDIO/PALS T_SW_DIRIPA7 =757 1 swpio IN R68. .. 100R K4 | VDD VSS o
STLK_SWCLK/PAL4 T_SWDIO_IN/PH7 — VDD Vss
. T_SWDIO_OUT/PF9 —=2 SWDIOA GS | \pp vss o
Silkscreen = Reserved — USB DEV HS N R14 USB DEV HS N/PB14 T SWCLK/PHG 11 T SWCLKa N8 VDD VSS J6
USB DEV HS P__RI5 DBV B D12 __T SWOa N9 7
USB_DEV_HS_P/PB15 T_SWO/PD2 VDD Vss
3V3_STLK X2 el - ves |38
4 vob our —3-R70\100R ﬁi 0SC_IN/PHO STLK_VCP_RX/PGO %0 g:ﬁ xgﬁ $>>(< Hclg VDD VSsS 320
R66 1 ) * 0SC_OUT/PH1 STLK_VCP_TX/PG14 &1 VDD Vss =
N G | I i K13 GNDDetect R77... 4K7 Fa | vbD VSS 7
10K 1 NRST GNDDetect/PG5 3v3 VDD VsS
NZ2520SH 25MHz €104 Ve APAG. N3 RT3V 4K7 I 32| oo ves K8
=—c106 NZ2520SB 25MHz END4869B 100nF D6 - R4 T PWR EXT ORI KT i c9 K9
BOOTO T PWR_EXT/PB1 |sv VDD VSS
100nF RE___T PWR ENn ) N RL K10
- L T_PWR_EN/PBO I VDDA VSS
Silkscreen = NRST —= C6 P1 F12
L 3V3_STLK———=2— PDR_ON D15  LED STLK &1 VREF+ VSS —¢
e STLK_LED/PAL0 i VBAT Vss =
BYPASS-REG VSS
STLK_MCO/PAg —22 R99,mL00R [0 | Reo M10 vss M8
TP3 s |
J14 P3 T NRSTa 210K F13 | VCAPL VSSA N7
Sre— V12 OTGPHY T_NRST/PA6 | | VCAP2 VREF-
REXT_OTGPHY BaRDBBN
HW_TYP 0/PI4 24~ b £2882¢822¢ L
f Ca = ca4 C50 =
c123  lreg HW_TYP_L/PIS |—=—X 22uF | 2.20F - | uiss
220F  $3K b4 SBIF[EBBEE|  sTLinkvae_swp
ST-LINKV3E_SWD
B Ceramic capacitor (Low ESR) B
5V_USB_CHARGER U7
USB HS TNRST 5| 4 3V3_STLK
D4 I\
'I|| C114 || 100pF 1 Ve 2 |||. TSWDIO 4| \gq
[ I [ © | N 2 I||, C24 ca7 ca1 c42 C54 C36 c49 c48
ESDA7P60-1UIM T SWCLK 3 | g4 | 100nF L 100nF L 100nF L 100nF L 100nF L 100nF L 100nF | 100nF
N
CN14 uSsB u22 USB Impedance Constraint [Min =85.00 Max =95.00 ] T _SWO 1 N4 ==
1 4 3 Matched Net Lengths [Tolerance = 0.2mm] I\
. V%’“ﬁ 2 USB_DEV _HS CN N @ =<3 gc GNEE 2 USB_DEV HS N 3V3_STLK
= 3___USB _DEV_HS CN P 6 1 USB_DEV_HS P ESDALCBVIWS
s DP 7 D+ D+
[=3 !
8 er\:g 5 < d) ECMF02-2AMX6 d) Cs6 C58 c34 c32 c33 c3l c25 Cc57
E USB USB 100nF L 100nF L 100nF L 100nF L 100nF L 100nF L 100nF | 100nF
R 6 STLK_SWDIO STLK_SWCLK
3 ield 7 —
£ Shield - - e
hield —3 4
2 Shied 2 = )28 )30
g Ep 10 & & 3V3_STLK
1 S =
EXP - -
1 S S
USB_uB_105017-0001 — GG 138 Cc52 55 ca3
3 3 a7F 1 1uF 100nF
—< —<
= (4] = (@
(%] wn pr—
w w -
CN8
MIPI10 on STDC14 footprint STLINK-V3E SWD POWER 3.3 \Wolts ST-LINK
3v3 .3 \olts ST-
< | ; i > 7 SWDIO__22R... R30__T SWDIOa 5 Volts ST-LINK 37 VD G e e BAT60JFILM
1 s & T SWCLK__22R~ R32_T SWCLKa u24 —9B I U19 LD3985M33R 3V3_STLK
|2 T SWO _ 22R, " R3l SWoa 5V_USB %HARGER ; STMPS2151STR . 5V_USB_STLK sv UsB Hs—23 BAT60JFILM 1 [ Vout 5.
'I|| R23  100R _ GNDDetect = 21 1(2) > T NRST _ 22R.. R29 T NRSTa Ly e sv VINLL BAT60JFILM 3 |
[ 2R, R22 VCPeT RX | 12 14 VCPoT TX 22R“ R28 __STLK VCP RX T_PWR_ENn 4 | &N FADCT R3 =VINT GND  BYPASS
TR Lrer OLT
- - 820R 100K $R105 GND ~
c121 310K N Cc119 C112 ==c113 C109 == C115 =—C116
STLK_VCP_TX U6 8 1uF 100nF 1UF 100nF 100F | 1uF 100nF
N N
N a. N 3. LD7 ‘I
i - pr— —_— —_—
> > = RED = =
© © \ e
~ S ~ S 5
—< —<
= (O] - 0
(%] (%}
w w
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USB_OTG_HS

3v3
R8O
330R
LD6
GREEN
~
Cl24 +|| 4.7uF |||.
]
R83 «
AAA 1 Tl
SOT23
47K
R86 ™
——  USB_OTG_HS OVCR | 10K —
R95 N
0K I R102  3k3 by
25
5 1
5Vp———— IN  ouT \BE
4 = L3 R0 =
EN FAULT = e S R [
GND RED o
| ST™ps2is1sTR
U20 u21
ULPI_NXT f=hid 2 | \xT cpeEN 17 5v | ESDA7PG0-1UIM
PILL 31 21 C117 | |100nF = Lras
ULPI DIR e 3L bR VBAT 21 Zon 0805
ULPI_STP e T STP RBIAS 24— R I =
ULP[ CK CLKOUT -
vBUS L2 R85 _ 820R
SRR O, ULPI D[0.7] PB5__ULPI D7 13 | S (19 USB iS N v C CN15
2 PBI13 ULPI D6 10 | OF 0 18 USB HS P | u23 1 [ \BUs
PB12 ULPID5 9 [ o ] | 11 e D+ |6 USB HS CNig N =C= 2] pm 2
PBIL ULPI D4 7 2 5 USB_HS CN18 P 3 g
PB10_ULPI D3 6 ] 24 12 3| D 4] DP g
PBL__ULPID2_5] 25 NG g 3v3 | | D UE Gl g
QEIC 2t PBO _ULPI DL_4 ] D? 8 REFSELO ECMF02-2AMX6 GND o
D1 REFSELO | REFSELO <
PA3 _ULPI DO 3 1T REFSELL 6| <
DO REFSELL | Shield 9
3v3 14 REFSEL? R72 | S 5
3 5| REFSEL? | . 5 Shies £
# 4 ie |
2 vop out 22 24MHz 8 REFCLK vopio (—32USB VDDIO - S shield &
USE_VDDIO ? 0 2 2
=1 EN  onND 2 VDD_3V3 S 26 L
15 | o L o ] 100nF ESDALCEVI1-1U2 = USB UAB ZX62RD-AB-5P8(30)
NZ2520S8 24MHz = RS 6 s LA |
NZ2520SB 24MHz END4869B 4Ky X SPKR LORALE =
NRST m— 21 | RESETB  GNDPAD | o~
USB3320C-EZK
= R76 =
100K
3v3
Py °
RE9 R103 R104
0R 0R 0R
REFSELO REFSELL REFSEL?

Title: USB OTG HS with external PHY
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