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Notes to generate the
board layout.

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. 3v3
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Audio Codec

Default: 12S interface
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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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MCO1 : 20
51R | 1 2
'I|| 23
DCMI_PWR_EN par < 2
_PWR | 25
NRST - gs
PD12 .
- 29
30
12C4_SDA
12C4_SCL FPU330ZH-BT1D3-CA

3v3

C64 C63
10uF 100nF
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Compatible with MB1315 (4.3 inch LCD board)

CNL
12
LCD R[0.7 PI15 _ LCD RO LCD GO PJ7_ LCD G[0.7
LCD {7 PJ0__LCD RL g g LCD GL__ P38 LCD E.7
PJL_LCDR? > [CD G2__PJ9
PJ2_LCD R3 O LCD G3___PJi0
PJ3__LCD R4 n LCD G4___PJiL
PJ4__LCD Rb Y LCD G5___PKO
PJ5__LCD R6 s LCD G6___PKL
PJ6__LCD RY Pl LCD G __PK2
19 20
LCD B[0..7] el g [Udo) [ 21 2 B LCD DE
PJ13_LCD BL PAZ
23 24 LCD_ON/OFF
PJL4 _LCD B2 PIL2 Tl
PJi5_LCD B3 ZoRa20 PIL3 4
27 28 LCD VSYNC
PK3__LCD B4 oy oo
PK4__LCD B5 o PI14 HeRe
PK5__LCD B6 5 o =
PK6 __LCD BY o o — NRST
oHo 37 38 ED13 (124 SDA
LCD_INT 39 40 12C4_SCL
oAl U gy —
| R3 LCD BL CTRL 43 44—
sv| P ® 45 46 —
= T 2 o X 3v3
c3 100ng o o 1
-I| R2 10uF
OR | Header 25x2 | C1
= = 100nF

FLE-125-01-G-DV (Samtec)

o
o
o
o

HW1

MB1315 - LCD 4.3 inch daughter board

Title: LCD
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FDCAN_TX

FDCAN_RX

FDCAN_STBY ELIS

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 : PMOD4-SCK
FDCAN_STBY : PMOD12-RST

Y
c45
-
100nF
PA12 1
I 2
| | | Z
PA11 l

R20 |||

10K

U4
TXD  STBY oS —
VSS  CANH r<ig
VDD CANL i
RXD VIO Thva
MCP2562FDT-H/SN C59
100nF

R21
120R
CN18
1
2
Header 2x1

CN21

Default setting: Open

u29

3/ ESDCAN02-2BWY

1
2

Header 2x1

Title: FDCAN
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LIMITATION :

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

O

ARD_A[0..5]
ARD_DJ0..10
5V_VIN
R114
1K CN19
1
1 2 | IOREF
NRST NRSTS 3 | NRST
3v3|—$—‘ 4 |3v3
| 5Vp——— 5 | 5V
-||I s 6 | GND
L 7 cw
) VINb—— 8 | VIN
WARNING voltage applied to VIN <11.5V BL18G
CN20
ADCL_INP18 ﬁgg 22 ) 1| A0
PC4
ADC12_INP4 RDYAD 2 | AL
PAO C
ADC1_INPO RDWAS BRING 3 | A2
ADCI1_INP1 4 | A3
PD13 g 4
12C4_SDA DNF——————@ —— 6 | A5
ADC2_INPO ARD A4 SB52p— BL1-6G
ADC2_INP1L ARD_A5 SB54p—
12C4_SCL DNF RD12

O

POWER

AIN

SCL/D15
SDA/D14

AVDD

GND

SCK/D13
MISO/D12
PWM/MOSI/D11
PWM/CS/D10
PWM/D9

D8

D7
PWM/D6
PWM/D5

D4
PWM/D3

D2

TX/D1
RX/DO

O

Q1 LD1
.
| 3av3
4 330R
BSN20 e
G
¢
R115
™M
K sB1 3V3_VREFP
CN10
10 Egg gg: ARD D15 > 12C4 SCL -
9 ARD D14 > 12C4 SDA o
8 DNF
7
6 PALZ ARD DI3 > SPI2.SCK L
5 e ARD D12 > SPI2_MISO =
4 N e ARD_DIT > SPI2_MOSI, TIML CH3N
g TIM5_CH4, SPI2_NSS
7 El7 ARDIDI TIM8 CH3
PFI0___ARD DB 4
1 10
BL1-10G
CN11
o P10 ARD D7
4 PH10 ___ARD Db M5 CHI
j PHLL __ARD D5 e
s PE2 ___ARD D4 H
PHG ___ARD D3
: - — TIM12_CH2
e — wmn
1 UART4_RX
BL18G
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USER BUTTON USER LED STMOD+
3v3
o LIMITATION :
o1 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 oIJ LD2 QLDS
BLUE RED 5V
P > PAO__ 2 CTS
PC13 PMOD1-CTS »—pA1T nss OAE P1
WAKEUP L 4 < LR10 PMODL-NSS »—p=s=—prses DNF q PCE
3 PMOD2-MOSIp DNF 1 1 PMOD11-INT
CLR PMOD2-TX D5 2 TX DNF —& 7 i Hald PMOD12-RST
€90 3L < e PMOD3-MISOp —FPc2  MISO DNE g 3 1 Al PMODI3-ADC
100nF > 100K PTPDE 2 RX 7 PF8
A PMOD3-RX R TORSER DNF 4+ 14 PMOD14-PWM
a PMOD4-SCK »—pm7=—>1r= DNF j 5215
4 EMOBARILG PD12 F'>3r\'/|\'507 o= 1 PMOD17 __ PC7
PMOD7-SCL 7 a7 PMOD17-DF-D3
100nF should be place close to the MCU o PB15 PD3
—— i PMOD8-MOSIs 8 18 PMOD18-DF-CKOUT
10pF and 1K should be place close to the button — (%] PB14 PMOD9 PMOD19 _ PB9
= PMODO-MISOs »—E-= oVIODI0 9 19 oEd PMOD19-DF-D7
PMOD10-SDA 10 20 PMOD20-DF-CK7
Socket 10X2 STMod+
.||I
LIMITATION :
WIFI MODULE (|SM43340-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
<= GPIO4 gg:gg 7< In case microphones are activated, noting must be connected on STMOD+.
% BT_PCM_CLK GPIO1 @ o NE
25551 BT_PCM_IN a = oE
%55~ BT_PCM_OUT ADC2 @
< BT_PCM_SYNC ADC3 1 2
2 ADC4/DACL %< g,s%%zg = 3 4 Eggz CKOUI DFSDML 2 CKOUT
TPs O——23— yTCK ADC5/DAC2 —28¢ o DFSDM1_DATIN7 oG 5 6 DFSDM1_2_DATIN1
P4 0——2— JTms DFSDML_DATING 78— .
20 WAKEUP/BT_DEV_WAKE 9 10 PHIS DETECTn
31 GND uw pn [ DNF ors NRST — 11 12 MEMS_LED
551 UsBDP NRESET o WIFI_RST — 13 14 —X
<351 UsB DM a SB17 ¥— 15 16 —<
GND BT_HOST_WAKE/STSAFE_NRST -_— WIFI_GPIO — 17 18 —X |
3v3| 19 20 I||-
UART2_TX _ 2 TX IpNE 34 | UART RXD GND 12 20021311-00020TALF
UARTZ RX _ 2 RX |pNE 35 | UART_TXD SPI_MISO/SDIO_CMD —1k FSB19 MISO PCZ o)) 50 o
UART2_RTS __2 RTS pNE 36 10 FSB22 SCK PAI2  ophsck Extension microphones module (MB1299)
UART2 CTS — 2 CTS 37 [N SHILSEEEI) UK | —5B24_nSS___PALL —
£ DNF % UART_RTS SPINSS/SDIO_D3 —¢ Asszs MOST— Pe3— SPl2nss
WIFl BOOT —P13 el o e SPI_MOSI/zgllg_le AV = SPieMos!
WIFI DATRDY SB[ 40 | o eeeripo N SDIO DO —2-< 12C Connector
[P e i Emggzo 12c4_SCL PMOD10 PD13 e
5v 41 2CESDA 12C4_SDA PMOD? o ] & T PB6
T 25 GND g o 6 5 EXT_RESET
VE 25— VDD_5V GND — Va—— 4 3 —x
S G\D VDD_1v8 —= | 2 11X
VERLEVE ChD SSM-104-L-DH
MB1486 - WIFI MODULE WITH INVENTEK ISM43340-M4G-L44-10CF
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MCU power

Internal SMPS Suppl¥ Confi
For further details, please see TINY_SHARK PWR.pdf

3v3 MCcU
U15C
= VDD VSS AL
F9 Al5
VDD VSS
G6 D14
VDD VSS
G10 El
VDD VSS
For current measurement J6 F6
VDD VSS
120 | \pp vss 8
3v3 P2 3Vv3_MCU K7 F10
VDD VSS
K9 H6
VDD VSS
G7 H10
. VDD VSS
Shunt Fitted J7 K6
9 VDD VSS Ks
) VDD VSS K10
VDD VSS
vss ML
HW3 Gl |
SNT-100-BK-G 3V3_SMPS_IN|— VDDSD xgg RIS
H7
. . . . . . . . . . . . . Ff VSS 8
o VDD_SMPS_OU =Hl VLXSD VSS Hs
VFBSD * VFBSD VSS
. VSS i
. | G2 vsssp vss —Ho
o See Config 1,2,3 & 4 on the right .
‘ VCAP F'ﬁ | VCAPL
° E6 | VCAP2
. { VCAP3
8 o o o o o VDD_LDO 'éig 1 VDDLDO_1
t VDDLDO_2
SQ/S%DBO usB F5_| VDDLDO 3
3V3_MCcuU — D15
5V L g VDD MMC VDD50_USB
3Vv3_McCU E8 | VDD_MMC
3V3_MCU 1 VREGOUTV33V
R A 1F  VREGOUT33
To
3V3_VDDA :;RIS
DNE DNE . S0R = I[i VP v | Sl
DNE BRE 3V3_VREFP| VREFP VREFM ‘:—“I-
= = VBAT
(provision filter for VDDA) 3V3_MCU SB28 E2 | VBAT
STM32H7B3LIH6QU

Supply Config 1 : LDO only (SMPS OFF, LDO ON) Voo Voo, Vooswesy,

Disconnect 3V3_SMPS_IN from 3V3_MCU
Connect 3V3_SMPS_IN to GND

Connect VDD_SMPS_IND_OUT to GND
Connect VDD_LDO to 3V3_MCU

2 X 2.2uF near VCAP plans/pins

3v3_SMPS_IN— 'DNF —|||-
VFBSD—  DNF —|||-

3Vv3_MCU VDD _LDO

DNF

Vixswps

Veeswps

1. LDO Supply

Supply Config 2 : SMPS only (SMPS ON, LDO OFF)

A2x100nF near VCAP pins / plan ‘

Default config
3V3_ MCU 3V3_SMPS_IN VDD_SMPS _OUT VDD_SMPS_IND_OUT VCAP
Voo Voo, Voosws
—;»é}—
R7 OR rr*rﬁm‘]l_\‘_ SMPS
2.2uH, 1.2A Vrsswrg, (on)
“Cin near E Cout T | Vssowes
VDDSD C105 C103 v ?—
A a v,
pin 10uF 10uF DNF inear fgf (]Z-é.gn': (]?g;nli =.=_>C'“’
VLX A cout Voourg, Voore
e e pln e near e e @
= = = i = = 3
2. Direct SMPS Supply
VDD_SMPS_IND_OUT VDD_LDO

Connect 3V3_SMPS_IN to 3V3_MCU
Connect VDD_SMPS_IND_OUT to VCAP1/2/3
2x100nF near VCAP plans/pins

SB37

veapBE R 1vresp

Supply Config 3 : SMPS & L DO cascaded (SMPS & L DO ON) VDD_LDO

|

VDD_LDOp———— DNF  ——|VFBSD c10

100nF

C35
100nF

ICompared to config 2 :

Disconnect VDD_SMPS_IND_OUT from VCAP1/2/3
Connect VDD_SMPS_IND_OUT to VDD_LDO

Add 2x100nF near VDDLDO pins/plans

Add 2x2.2uF near VCAP pins/plans (see config 1)

I

ry
2x100nF near
VDDLDO pins / plan

3. SMPS supplies LDO (No External supply)

3Vv3_MCU

C30 C21 C40 C18 C38 C17 C16 C85 C46

; lOOnFI 100nFI 100nFI 100nFI 100nFI 100nFI 100nFI 100nF 4.7uF

3Vv3 MCU 3V3_VREFP 3V3_VDDA
C22 C20 C13 C28 C86 C51 ECZG lCZQ :I;C37
; 100nF I 100nF I 100nF I 100nF I 100nF 100nF 1uF 100nF 1uF

Supply Config 4 : same as config 3, but SMPS supplies also 1V8 to board

VDD_SMPS_IND_OUTp———— DNF ——1vg

,_\
<
3

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

— 2 —

Voo Voo, Vooswes
.

Voo_extem
-

4. External SMPS supply, supplies LDO
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Board power

. HW2
5V Power Supply options ‘
default : 1-2
) JP1 5V LD5 TRUE GREEN
Silkscreen I R61 b
STLK 5V_USB_STLK 1[I 2
E5V E5V 30 O 4 820R =
usv 5V_USB_HS 50 O 6 -
5VIN 5V_VIN 7008
CHGR 5V_USB_CHARGER 90 010
Header 5x2
5V External Supply
5V_VIN E5V
VIN U3  LD1117S50TR CN2
3 Vin Vout i t 1
Gnd Tab 2
C5 - ——C8 Header 2x1
10uF 10uF =
_ _ _ Not fitted, must be on a border on the PCB
3V3and VDD_MCU Supplies
u17 TP2
5v ST1LO5CPU33R 3.3V 1.3A SB33  3Vv3
6 v \Ye} ngEI—T—?
R64 1 VO_SENSE co3
o 1N a g s | awF
c96 100 z z NC
470F 100nF ©® ©
o o
w
- é
1Vv8/150mA (Audio codec and USB HS)
5V 1v8_LDO TP1
Ul6  LD3985M18R T SB32 1v8
1 : Vin Vout 5 i ™ T ?
3 INH
GND BYPASS
C101 < C92
1UF o
C94
10nF

1uF
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JTMS

3v3
PA13 22R, . R40 TMS/SWDIO
29R DNF —
TR PA14 R4 TCK/ISWCLK X
P 22R T
JTDO/TRACESWO L RS TDOISWO
oL PB4 ZR R3S TRST
TR
NRST a-R38 RS
— @ Ay [p)
- @ < w
U1l
u12 ESDALCOVIWS | &/ 2 &
/ 1/ s
o i i 72 [ESDALCEVIWS
o
N e
Title: JTAG
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STLINK-V3E SWD

VCP T TX
LED o VT B Ve T STLINK-V3E SWD POWER
STLINK-V3E SWD I/Os ot VCP T RX
N T NRST
R17 NRST
.||I 1 K A\ —@—LED STLK T SWO ~ FTDO/TRACESWO
! 330R T SWDIO
R16 JTMS
3v3_STLK}—2 N kS T SWCLK JTCK
330R _1L
3V3_STLK N 3V3_STLK n =
. ——I_ LGDreeBr;COLOR s Silkscreen = JTMS / JTCK bl il vl v 'l 51 21 1
Must be on a UIBA S = N10 He
border or the —_— VDD Q000w nn \VSS
DNF G13 DDDDDDDDD H7
ez ] STLK SWDIO A5 R3 ol 2D SSSSSSSSS VS gy
— STLK SWOLK ___Al4 | STLK_SWDIO/PALS T_SW_DIRIPA7 —575 1 qypio N R68, .. 100R Ka | VDD VSS —Hg
STLK_SWCLK/PAL4 T_SWDIO_IN/PH? VDD Vss
T SWDIO_OUT/PRY —2 T SWDIOa G \pp vss —H10
Silkscreen = Reserved — USB DEV_HS N R14 USB DEV HS N/PB14 T SWCLK/PHS M1l T _SWCLKa 8 VDD VSS J6
USB DEV HS P_RI5 D=V R D12 __T SWOa 9 7
USB_DEV_HS_P/PB15 T_SWO/PD2 VDD Vss
3V3_STLK X2 3] Vo ves 38
4 | vob out 2ROy, 100R S} 0SC_IN/PHO STLK_VCP_RX/PGY %0 g'[E xgg RX Hcg VDD Vss J?O
R66 N 5 | s 0SC_OUT/PH1 STLK_VCP_TX/PGl4 & VDD VSs —e
EN  GND [ | VDD Vss
10K n | K13 GNDDetect R77,,, 4K7 i F3 K7
NZ2520SH 25MHz DNF cl04 NRST A BE RV 133 I 2| oD vee K8
—=—c106 NZ2520SB 25MHz ENDA4869B 100nF D6 = R4___T PWR EXT ORIV 2KT i Co K9
BOOTO T_PWR_EXT/PBL |5v VDD Vss
100nF -PWR R5____T PWR ENn ® Re2"" " 4K7 RL K10
! 5 L T_PWR_EN/PBO v I VDDA Vss
Silkscreen = NRST = cé AR PL F12
= 3V3_STLKj————=— PDR_ON D15 LED STLK i VREF+ Vvss —E¢
e STLK_LED/PAL0 S VBAT Vss —
BYPASS-REG vss
STLK_MCO/PAg —FL2 RIGWMLUR__g MCO Lreo vss M8
14 P3___ T NRSTa DNE Ps 210K '\ﬁg | Ve VERR Mll
e V12 OTGPHY T NRST/PAG 2T NRSTa_ | VCAP2 VREF-
REXT_OTGPHY BRBRRD R
COR INAR @I % _;_ Cca4 50 22222222 =
Cl23  $R98 FITLINEPE e i 2y || 22 o o v [ o b oD )
220F 33K b4 SBEERERE ST-LINKV3E_SWD
ST-LINKV3E_SWD
B Ceramic capacitor (Low ESR) B
5V_USB_CHARGER u7
USB HS T _NRST 5| g 3V3_STLK
D4 \
'I|| C114 | | 100pF 1 Ve 2 |||. TSWDIO 4| \gq
[ I [ & ] \ 2 I||| c24 ca7 cat c42 C54 36 49 cas
ESDA7P60-1U1M TSWCLK 3 | g4 | 100nF L 100nF L 100nF L 100nF L 100nF L 100nF L 100nF | 100nF
N
CN14 usB U22 USB Impedance Constraint [Min =85.00 Max =95.00 ] T _SWO 1 g ==
1 4 3 Matched Net Lengths [Tolerance = 0.2mm] I\
© V%ﬁ 2 USB DEV HS CN N Q == X5 gc GNDD_ 2 =_=  USB DEV HS N 3V3_STLK
S Dp | _3__USB DEV HS CN P 6] or or L USB DEV _HS P ESDALC6VIWS
= 4
8 G,\:g X d) ECMF02-2AMX6 d) Ccs6 cs8 Cc34 c32 c33 c31 c25 cs7
- UsB UsB 100nF_L 100nF L 100nF 4 100nF L 100nF 1 100nF L 100nF | 100nF
s i 6 STLK_SWDIO STLK_SWCLK
S Shield 7 =
s Shield 3 B 5 =
(,%' gﬂ:::g 9 = 28 U30
[N N
8 v ﬂ %= %3 3V3_STLK
[ S S
USB_uB_105017-0001 = ~ 8 ~ 8 C52 C55 C43
ot | a7k | wF 100nF
= (@) =0
(%2} (%] pr—
w w -
CN8
MIPI10 on STDC14 footprint STLINK-V3E SWD POWER 3.3 Volts ST-LINK
3v3 .3 Volts ST-
] . ™ 1 SWDIO__22R,,, R30__ T SWDIOa 5 Volts ST-LINK 5V USB CHARGER |22 BATG0JFILM
'|| 5 6 T SWCLK 22R,\"'R32 T SWCLKa u24 - U U19 LD3985M33R 3V3_STLK
TSWO____22R'“R3L T SWOa 5V_USB_CHARGER STMPS2151STR 5V_USB_STLK | D3 BAT60JFILM 1 5
7 8 T 5 L 5V_USB_Hs| Vin Vout
-I|| R23,,. 100R _ GNDDetect <] R < T NRST 2R, R29 T NRSTa B9 el sv vinl-DL BAT60JFILM 3|
| 22R,,, R22 VCPT RX VCPST TX 22R,"R28  STLK VCP RX T PWR ENn 4 == L3 = GND  BYPASS
13 14 o | Re7 EN FAULT
B . 820R $100K LRr105 GND ~f o«
c121 310K N 119 Cl12 =—c113 C109 ==C115 =—C116
STLK VCP TX s s 1uF 100nF 1uF 100nF 100F | 1uF 100nF
D D &
N Z: N Z: LD7
S N = RED = = 1
~f 9 ~ 9 = =
—< —<
= (o) - 0
wn (%)
w w
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