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Low Speed expansion L High Speed expansion
8V to 18V
UART || sPI 12C 125 || GPIO | Reset, VCC_IN MiPl | sp/ | usB | MiPI || 12C
2x 1x 2x 1x 12x || Power 5V0 CSl-2 || MMC | Host DSl 2x
button VIO_oUT Tx 4 bit 1x 24 bit VIO_oUT
1v8 [2-anes] V8
Pz 1[ P
i User MIPI CSI-2
Flash memory || EEPROM Boot mode ;wrtches Reset Power 4 i USB
_ USB, eMMC, microSDand || LEDs de-serializer || 43
8 GB eMMC [with MAC) Button || Button ps
SPI boot hx ST STMIPIDO2/TR
' PMIC STM32MP15 VCC outputs
' STPMUTA TFBGA361 VBUS_USB | VBUS OTG | VIO_OUT | VDD_SD | VDD_VLX4
5V0 5V0 1v8 3v3 3V3
i DRAM DDR3 2x Cortex A7 ‘
512 MB/1GB up to 650MHz A
VCC inputs
DHCOR STM32MP15 1x Cortex M4 111c.augmented e
) SPI Flash USB_OTG | USB_HOST o
(29x29mm 245pin LGA) 2 MB Boot Flash up to 200MHz VBUS VBUS .
Single supply
WiFi /BT / =
. 1l WiFi/BT . HDMI 1.4a USB Hub
Gbit PHY Wifi 802.11a/b/g/n/ac @ LEDs SD 3.0 switch transmitier 3 Port q:b USB 5V Buck Reg
Microchip KSZ9031 BL&ZLE Nexperia IP4856CX25 i ) Hostd SYS_DCIN
Murata 1MW 2% Analog ADV7513 Microchip USB2513B AVto18Y
. DC Power
U.FL con. / microSD UsB USB USB Battery
Ethernet . JTAG HDMI Jack
Chip antenna socket OTG Host 2 Host 1 connector
8Vto 18V
U Project: Avenger
' Description: Block diagram
_ | PCB number: 588-100 Revision: R04
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Preliminary Energy Balance

Supply with the DC-Jack Power Connector

Power Source Comp Voltage [V] Max. Current [A] Max. Power [W] Function
External Power Supply DC-Jack 8t0 18 26,3001 >
DC-Jack SYS_DCIN-line (Low Speed Connector) 81018 7,0000 -
DC-Jack Buck Regulator (ADP2384) 8t0 18 19,3001 )
Buck Regulator (ADP2384) +5V-line (Low Speed Connector) 5 1,0000 5,0000 -
Buck Regulator (ADP2384) USB-Hub (2x USB Host) 5 1,0000 5,0000 -
Buck Regulator (ADP2384) DHCOR STM32MP15 Power Supply Module 5 0,3000 1,5000 -
Buck Regulator (ADP2384) HDMI Connector (+5V Pin) 5 0,1500 0,7500 -
Buck Regulator (ADP2384) DHCOR STM32MP15 - PMIC 3,3V Rail 5 6,1901 >
Buck Regulator (ADP2384) DHCOR STM32MP15 - PMIC 1,8V Rail 5 0,8600 >
DHCOR STM32MP15 - PMIC 3,3V Rail DHCOR STM32MP15 LGA (VDDA) 2,9 0,3500 1,0150 -
DHCOR STM32MP15 - PMIC 3,3V Rail DHCOR STM32MP15 LGA (VDDA_SD) 2,9 0,3500 1,0150 -
DHCOR STM32MP15 - PMIC 3,3V Rail DHCOR STM32MP15LGA (VDD_LDO2) 2,9 0,0000 0,0000 -
DHCOR STM32MP15 - PMIC 3,3V Rail DHCOR STM32MP15LGA (VDD_LDO6) 18 0,0000 0,0000 -
DHCOR STM32MP15 - PMIC 3,3V Rail USB-Hub (USB2513B) 33 0,0700 0,2310 -
DHCOR STM32MP15 - PMIC 3,3V Rail Ethernet Phy (KSZ9031) 3,3 0,3288 1,0850 -
DHCOR STM32MP15 - PMIC 3,3V Rail HDMI transmitter (ADV7513, with LDO for 1.8V) 3,3 0,0788 0,2600 -
DHCOR STM32MP15 - PMIC 3,3V Rail WiFi / BT (Murata 1 MW) 3,3 0,4300 1,4190 -
DHCOR STM32MP15 - PMIC 3,3V Rail SD 3.0 switch (IP4856CX25) 3,3 0,3030 1,0000 -
DHCOR STM32MP15 - PMIC 3,3V Rail GoldCap for VBAT 33 0,0500 0,1650 -
DHCOR STM32MP15 - PMIC 1,8V Rail DHCOR STM32MP15LGA (VDD) 18 0,2778 0,5000 -
DHCOR STM32MP15 - PMIC 1,8V Rail +1,8V-line (Low Speed Connector) 18 0,1000 0,1800 -
DHCOR STM32MP15 - PMIC 1,8V Rail MIPI CSI-2 de-serializer (STMIPID02/TR) 18 0,1000 0,1800 -
Project: Avenger
' Description: Energy Balance
| PCB number: 588-100 Revision: R04
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SYS_DCIN

N

< S

DO-

D2

;Z MBRA340T3
214AC SMA

Input Filter

FB1
580R_ 100MHz

11x4 65mm
N . VCC_IN
Power-Jack s
Vin = 8 V to 18 V B540C
DO-214AB
X1
Power Jack 1.65mm D4 + Cl c2 c3 + Ca
5524 = 22, 100n = 330p == 22,
DO-214AA 25v 50V 50V 25v
Radial 6.3mm 0603 0603 Radial 6.3mm
FB2 i
580R_ 100MHz GND
11x485mm
Input Step-Down Converter
8 Vtol8V->5V /4R
vee_IN 16 Do hot place
e c7
BS ot place +5v 18] FViNe 100n L1 +5V +5V
cs 19| bving swol-8 50V 2.4uH
22u SwWi1 6 0603 10x10mm
X5R XTR
e 0 fen swa L b o . 7
L SW3 ¢ 55 hot piace I 56 not pia
10k & @
GND GND 0402 sSwa . clo R4 i
120uF R3 300
PGOOD 1o0v 22k 0603
3 Radial 6 3mm 0402
SYNG XSR L XSR 1%
2 GND GND GND
A B2 LD1 ™2
2 LTST-C190EKT
R6
43k 1
0402 comp R7
R«
Sfu@ GND GND
o VREG S5 258838 ss 180k 1%
c12 22 55666606 c13 cep 0402
Tu [CICHN 499999 15n cl4 Y]
10v LFCSP26 Ul 25V 12p
0402 NE aque ADP2384 0402 50V 3
GND X5R or XTR GND 0402 5;5
50V
0402
GND
GND
Design Guide: PIN RT: PIN SS:
Layout Recommendations 43k Ohm at RT sets Connect a capacitor from SS to GND
available in the datasheet fsw to 1.192MHz to program the soft start time. If
this pin is open, the regulator
uses the internal soft start time.
15nF ~ 3ms soft start time Projectl AVengEr
Description:  Power Supply
PCB number: 588-100 Revision: R06é
electronics Variant: HS00007 Page: 4 of 16




LGA connector

X2B
El 8
{15} BOOT2 £ E1 E18 g9 PZ7_HWCOO {15}
{15} BOOT1 £ E2 E19 FEg0 PGO_RAMCOO {15}
{15} BOOTO Ea | E3 E20 [g77 PBIT {8}
{8} PONKEY # E4 E21 PG1_RAMCO1 {15}
PMIC_WAKEUP ; Fl F18 g PC3 {8}
{15} VBAT F2 F19 PG2 {9}
VBUS_SW he X2A 3 {8} PAO_SYS_WKUP1 i F3 F20 ? PF3_HWCO1 {15} pore
cl Zf {5} ANAT F4 F21 PAT4 {8} v
a1 Vi
A <2 1 G18
VBUS OTG a5 A2 o ¢ 1 6,8,11,14,15} RST# o o1 618 G679 PI5 {11} X V2
A A3 €3 &3 {8,9} PA13_RCC_MCO_1 5 G2 G19 |-Gz0 PD8 {8} {8} DSI_CK_P va V3 Y3 |7 DSI D1 N {8}
+5V {8} PAT1_FDCAN1_RX A5 | Ad C4 ¢ 45V XG4 G3 G20 [~G77 PD14 {8} {8} DSI_DO_P V5 | V4 Y4 PCTT_SDMMCI_D3 {11}
28] A5 cs |G USBH_HS1_DP {6} {5} ANAO G4 G21 PG3 {9} {11} PDZ_SDMMC1_CMD Ve V5 Y5 PCO_SDMMC1 D1 {11}
a7 A6 Cé [ H1 H18 {11} PC12_SDMMCT_CK ab Y6 PB9_SDMMC1 CDIR {11}
28| A7 c7 | cs USB_OTG_HS VBUS {5} PC14 2| H1 H18 [h7g PZ3 {12} X~ V7 Y7 (g
PF9_QSPI_BK1_IO1 29| A8 C8 (&g USB_OTG HS DP {7} PC15 Ha| H2 H19 FF20 PD15 {8} X5 V8 Y8 [yg
PF8_QSPI_BK1_100 A0 AY C9 & PF6_QSPI_BK1_103 PHO Ha | H3 H20 g7 PZ6 {12} {14} PC6_SDMMC2_D6 vio] Vo PAS_SDMMC2 D4 {14}
AT A0 Cl0 & 1 PH1 H4 H21 PZ1 {13} {14} PB14_SDMMC2_DO Vi V10 PC7_SDMMC2_D7 {14}
A7 Al cll ¢ T 8 {12} PD7_SDMMC3_D3 vig | V11 PDO_SDMMC3_CMD {12}
VDD LDO6 {8} PD1_UART4 TX AT3] A12 C12 & PES_UART7_TX {8} %=1 18 g PZ2 {13} {12} PFO_SDMMC3 DO vzl V12 PE3_SDMMC2 CK {14}
- {8} PB5_FDCAN2_RX ATa| A13 c13 ¢ PE9_UART7 RTS {8} »— 12 19 o PI8 {11} Xl V13
{8,10,12} PD11_SAI2_SD_A A5 ] Al4 cla ¢ PDI3_SAI2 SCK A {8,10,12} %—1 13 120 57 PGO {10} {9} PA6_DCMI_PIXCLK vi5 | V14
{8} PF14_12C1_SCL A6 | A15 C1s5 ¢ PF15_12C1 SDA {8} *—=— 14 121 PF1 {9} {9} PH7_DCMI_D?9 vig] V15 Pl4_DCMI_D5 {9}
A7 A6 C16 ¢ « 8 {9} PE6_DCMI_D7 iz V16 PEO_DCMI D2 {9}
A8 A7 C17 &1 Y Kl K18 7o PH5_12C2 SDA {8} {9} PI6_DCMI D6 vig| V17 Y17 [vig PHT4_DCMI_D4 {9}
{13} PA7_ETH1_RX CTL A18 ci8 PC5_ETH1 RXD1 {13} X5 K2 K19 PZ012C2 SCL {8} {10} PG12_LTDC Bl vio| V18 Y18 PH4_LTDC_ G5 {10}
{13} PC2_ETH1_TXD? ;‘]’] 29R gjgg : g A19 c19 g g RI0 oR]-0402 PB12_ETHT_TXDO {13} x% K3 K20 :? ;}‘7’8 330 8:83 PZ5_12C4_SDA  {9,10,13} {10} PI9_LTDC_VSYNC g vi9 Y19 g PHIT_LTDC_R5 {10}
{13} PG14_ETH1_TXD1 R12 22R |—7705 21| A20 €20 &7 PAT_ETH1 RX_CLK {13} *—— K4 K21 PZ4_12C4_SCL  {9,10,13} {10} PET2_LTDC B4 7 v20 Y20 [—yo7 PH12_LTDC R6 {10}
{13} PE2_ETH1_TXD3 22R A21 c21 PA2_ETH1_MDIO {13} 0 8 {10} PI7_LTDC_B7 V21 Y21 PH15_LTDC G4 {10}
Ve ava omvaly 118 7o PD3_USART2 CTS {12}
VBUS_SW D1 X312 119 70 PF5_USART2 TX {12} wi Al
Dl p2 ? lomvuitl 120 7 PDA_USARTI_RTS {12} X~ W1 AAT FRag X
VBUS OTG D2 [ 1 *—— 14 121 PD6_USART?_RX {12} X W2 AA2 [Faag X VDDA D
D3 by +5V M 8 {8} DSI_CK_N wa | W3 AA3 |aAd DSI D1 P {8} -
5V {8} PA12_FDCAN1_TX D4 [ Y M1 M18 3 PB10_SPI2 SCK {8} {8} DSI_DO_N W4 AAd 235 PE4_SDMMC1_CKIN {11}
D5 [, USBH_HS1 DM {6} X5 M2 M19 o PI3_SPI2_MOS| {8} {11} PCTO_SDMMC1_D2 W5 AA5 3R PF2_SDMMC1_DODIR(11}
D6 [ i M3 M20 7 PI2_SPIZ_MISO {8} {11} PC8_SDMMC1_DO W6 Yy PE14_SDMMCT_D123DIR {11}
D7 g PA10_USB_OTG_HS_ID {7} XM M21 PIO_SPI2_NSS {8} X—wa | W7 AA7 [RAS
PB6_QSPI_BK1_CS# D8 [po USB_OTG HS DM {7} N1 8 Ko | Wa AAB [AR9
PF7_QSPI_BK1_102 D9 [Fpig < PF10_QSPL_BKI_CLK el N18 7o {14} PB3_SDMMC2_D2 —wio| Wo AA9 RATo TS0 PG6_SDMMC2_CMD{14}
DI0 5 T X N2 N19 ) {14} PB15_SDMMC2_D1 w10 AAT0 [aa PB4_SDMMC2 D3 {14}
bl e XNz | N3 N20 1 {14} PA15_SDMMC2_D5 Wil AATT AR PG15_SDMMC3_CK {12}
{8} PB2_UART4_RX D12 [ PEI0_UART7 CTS {8} X——— N4 N21 {12} PF4_SDMMC3_D1 w12 AA12 [aa PD5_SDMMC3 D2 {12}
{8} PB13_FDCAN2_TX D13 |5 PE7_UART7 RX {8} 1 8 Xwia] W13 AAI3 RA
8,12} PF11_SAI2 SD B D14 5 PDI2 SAI2 FS A {8,10,12} X—g Pl P18 [pro X X5 W4 AAT4 ﬁ*k
PCO_SAI2 FS B D15 5 PH2_SAI2_SCK B Y—p3{ P2 P19 M0 X {9} PA4_DCMI_HSYNC W15 AAT5 [Faa PB7_DCMI_VSYNC {9}
{8} PF12_ADC1_INP6 D16 [ VDD LDO2 X—pz | P3 P20 57X {9} PE1_DCMI_D3 W16 AATG6 [AA PA9_DCMI_DO {9}
{8} PF13_ADC2_INP2 R3 502 D17 [BTg - X P4 P21 X {9} PI1_DCMI_D8 g W17 AA17 [RATS PH10_DCMI D1 {9}
{13} PG1T_ETH1_TX_CTL 29R D18 [pro PH6_ETH1_RXD2 {13} RI {10} PH9_LTDC R3 o W18 AAI8 [aATO PE5_LTDC_ GO {10}
{13} PC4_ETH1_RXDO an Saor T B20 | B19 D19 520 PB1 ETHI RXD3 {13} —Rr |} R18 PG10_LTDC B2 {10} {10} PH8_LTDC_R2 o w19 AA19 [a2o0 PDTO_LTDC B3 {10}
{13} PC1_ETH1_MDC Ri5 22R 07— B21 ] B20 D20 By PG5 ETHT_CLK125 {13} &5 | R2 RI9 PBO_LTDC G1 {10} {10} PE15_LTDC R7 7 w20 AA20 [FaazT PE11_LTDC G3 {10}
{13} PG4_ETH1_GTX_CLK 29R ——— B21 D21 —Ra | R3 R20 PA3_LTDC B5 {10} {10} PH13_LTDC_G?2 w21 AA21 PE13_LTDC_DE {10}
R4 R21 PGT3_LTDC RO {10,15}
1 HS00006 1 n 8 HS00006
GND LGA271 GND W il T18 9 PG7_LTDC_CLK {10} LGA271
X312 T19 90 PG8_LTDC_G7 {10}
X113 120 157 PH3_LTDC R1 {10}
{15} SYS_JTRST T4 121 PIIO_LTDC_HSYNC ~ {10} 1 .
ul uis GND GND
{15} SYS_JTDO-SWO el U18 79 PBS_LTDC B6 {10}
{15} SYS_JTDI em i U19 G20 PIT_LTDC G6 {10}
{15} SYS_ITCK-SWCLK U4 | U3 U20 (7 PA5 LTDC R4 {10}
{15} SYS_JTMS-SWDIO u4 u21 PDY_LTDC BO  {10,15}
VBUS_OTG HS00006 VDD_LDO? VDD_LDO6
LGA271
USB_OTG_HS_VBUS {5} 1 1
R179 GND GND . pa 5 TPG
0
0402 {51 ANAD &——O
P9 P10 (57 AnA1 6O
TP7 TP
GND
GND GND
24MHz Clock
Design Guide Ethernet TX lanes
+3v3 Place 22 Ohm Resistors close to the DHCOR Module
Zr Qi 3 e 0603 Project: Avenger
59
+3V3  CLK {22 | 24MHz_+3V3 {6,10} —
I : Description: ~ DHCOR STM32MP15 LGA
cl6 EN Clocksignals
100n R184 The net "24MHz" operates at a voltage of
16V 0 GND 3.3 V while "PA13_RCC_MCO_L" runs at 1.8 V
0402 0402 24MHz
7.0x5.0 mm
GND GND PCB number: 588- Revision: R06é
eCtronICS Variant: HS00007 Page: 5 of 16




USB Hub

+3Vv3
u2 USB2513B-SQFN36
L! ——=27¥ vus_DET usBDP_UP |31 USBH_HST_DP {5} 55 onp
R17 UpS"eam USBDM_UP USBH_HS1_DM {5}
(]
0402
USBDP_DN1/PRT_DIS_P1 USB3 DP {8} 50 opy
ava USBDM_DN1/PRT_DIS_M1 USB3_DM {8}
Lwocs1 ° PRTPWR1/BC_EN1 [—12—X +3v3
R20 Downstream 1 [r
10k Do not placei
0402
USBDP_DN2/PRT DIS P2 [—% USB2 DP {7} 50 opy
USBDM_DN2/PRT_DIS_M2 USB2_DM {7}
{7y usB2_ocsTAT  O———1100CS2 o PRTPWR2IBC_EN2 [—1© i USB2_BPWR EN {7}
Downstream 2 a3
7
USBDP_DN3/PRT_DIS_P3 USBI_DP {7} 49 on e
USBDM_DN3/PRT_DIS_M3 Ee:gusmpwt 7 " © not place
7y use1_ocsTaT  O———1205Cs3 o PRTPWR3/BC_EN3
Downstream 3 1
USB1_BPWR_EN {7}
N1 [—2—x
NCO pE—x
e *2ldnes o NC2 [20-x
Downstream 4
Lava ownstrear
EEPROM/Config
SDA/SMBDATANON_REM1 22
U4 © o1 SCL/SMBCLK/CFG_SELO [—22
Took HS_IND/CFG_SEL1
(8]
g ™91 0402
28 R22 R23 R24
2 4 wstzava  Q I 25| SUSP_IND/LOCAL_PWR/NON_REMO w6 ek ok ok
5,8,11,14,15} RST#O——H A %% Y RESET 35 0407 0409 0407
RBIAS
c17 Ry 15101 24MHe_+avad—— 33 xTALINICLKIN v L
2 nNa H; 92 123" égg; ('?5 0402 GND +qv GND GND GND
o N2 /X Common 1%
0402 0402 VDD33 0 15 * ’
SN74LVCTGO7DSFR voosy S 28
XSON6 Gib GiD GND 32— xrALoUT - <8 < €20
At n 100n 474
> 16V 16V 6.3V
GND GND 34 VDDA33_0 : 0402 0402 0402 ovs
PLLFILT VDDA33_1 GND GND Gib
VDDA33 2
c21 236 f
oon VDDA33 3
16V Cc22 Cc23 Cc24 Cc25 C26
0402 100n 100n 100n 100n T
16V 16V 16V 16V 63V
GND ﬁu‘ CRFILT 0402 0402 0402 0402 0402
kv GND GND GiD GND Gib
16V
0402
GND vss
SQFN37
GND
Downstream 1 VBUS_DET: CFG_SEL: NON_REM: PrGJECl: Avenger
This port is connected to the Expansion For self-powered applications with a CFG_SELO[0] = 0 and CFG_SEL1[1] = 0 NON_REMO[0] = 0 and NON_REM1[1] = 0 Descri iiﬂn' USE H b
Connector with its own +5V supply permanently attached host, this pin must defines default configuration: indicates all ports as removable P : u
be connected to a dedicated host control -Strap options enabled
output, or connected to the 3.3 V domain -Self-powered operation enabled
that powers the host (typically VDD33). -Individual power switchting
-Individual over-current sensing
PCB number: 588-100 Revision: R06é
electronics Variant: HS00007 Page: 6 of 16




USB HOST

- a o o=
EEEE 2x USB 2 Standard-A connector
Host 1 Q@00 D
4
xa lusB1 DP 1 1 2 A
5 3 USBI_DP 2 5 = USB1_DP {6}
& | SHLD1 USBD+ 5 BT_DM USBIDM 1 4 = 3 90 Ohm usBvce
SHLD2 USBD- [ 1 6 ] v USB1_DM {6} ENA and ENB pins are pulled down to make sure USBVCC is off during
LjJSSBB(\}/ﬁg 7 90R 100MHz 5o not piace ™ o Tt piace starup, because +5V is the first supply activated aft
82400152 0805
USB Type A /77 SOT563
GND_IN Current Sensing and Limiting
FB3 FLGA and FLGB are set LOW during an overcurrent or thermal shutdown
600R_100MHz
0603 ‘ ‘
GND_IN L
- GND GND
&5 +3V3 +3V3
c28 FB4 c29 c3o cal R30 R31
330p 600R_100MHz 47v 47u 47v 10k 10k
50v 0603 6.3V 6.3V 6.3V 0402 0402
0402 0805 0805 0805
GND GND GND
GND_IN L USB1_OCSTAT {6}
UsSB2_OCSTAT {6}
0w o N ®
EEE B +ZV
Host 2 Q00 D ug
4 8 7
USB2_DP_1 OUTA N
5 X 4 USB2_DP 2 5 leR B 2 A UsB2_DP {6} 2 oute T
& | SHLD1 USBD+ [ USEZ DM 7 UsBZP DM 1 4 = 3 I] 90 onm ENA [
SHLD2 USBD- [ — A  E— — < use2om (6} 2 ENB
USBVCC =5 9OR 100MHz B Rot piace | 56 not place 3 | FLGA
USBGND $700157 0805 FLGB GND
USB Type A /77 SOT563 MIC2026-1BM
GND_IN —t—
- = soics GND
600R_100MHz
0603 |
G-I GND  GND
GND USB1_BPWR_EN {6}
UsSB2 BPWR_EN {6}
ca4 FB6 cas c3s ca7
330p 600R_100MHz 47u 47u 47u
50v 0603 6.3V 6.3V 6.3V
0402 0805 0805 0805
GND_IN GND GND GND
Reverse current blocking in case of
no power supply over the power jack
b6 not piace
USB OTG
USB 2 Micro-AB connector 8 mA USB OTG compliant
F VBUS_OTG +3v3
.
cag FB7 ca9 c40 ca1 N - ca2
330p 600R_100MHz 47u 47u 47u 10u R35
2 9 5 ¥ 50V 0603 63V 6.3V 6.3V @ T 16V 10k
EEERE B 0402 0805 0805 0805 R36 BSH202 0603 0402
100k
o000 GND_IN GHD GND GND 0402 A GND
T2
X5 D7 — BC846B
s
usBvCe [ |USB3_ DM 1 4 3 N sors o
11 2 USB3_DM_2 5 py - USB_OTG_HS_DM {5} : e
1o |sHLDs UsBD- = USET DF 7 USBBDP1 1 W= 9 90 Ohm soms
§|SHLDS USBD+ 1 4 I — YO us_ote Hs oP (5}
SHLD4
D t pl. D t plac:
8 {SH(D3  USBGND [—> 0015 9OR 100MHz o ot place | © ot place GND GND
é SHLD2 4 7 0805
SHLD1 USB ID oo’ SOT563
USB Micro
600R_100MHz
0603 | |
e .
GND  GND Project: Avenger
S5 Description: ~ USB Connectors
/77
GND_IN — B PAT0_USB_OTG HS ID {5}
FBY9
600R_100MHz
0603 PCB number: 588-100 Revision: R06é
electronics Variant: HS00007 Page: 7 of 16




Low Speed Expansion Connector

Sc-am  swon woox
2588 8385 8383
gEEe  fgge N
EEEE OEEEE EEEE
00 6 OO0
] 2 PONKEY# LSC
{5} PE10_UART7_CTS I 3 4 RST# ISC—
{5} PEB_UART7_TX 5 6 =
{5} PE7_UART7_RX 7 8 PB10_SPI2_SCK {5}
{5} PE9_UART7 RTS 9 10 PI2_SPI2_MISO {5}
{5} PDT_UART4_TX noo PIO_SPI2_NSS {5}
{5} PB2 UART4 RX 1314 PI3_SPI2_MOSI {5}
{5,8} PZ0_12C2_SCL 15 16 PD12_SAI2_FS_A {5,10,12}
{5,8} PH5_12C7_SDA 1718 PD13_SAI2_SCK_A {5,10,12}
{5,8} PF14_12C1_sCL 19 2 PD11_SAI2 SD_A {5,10,12}
GPIO A EPC (5,8} PF15_12C1_SDA 21 22 PF11 SAI2 SD_B {5,12}
= 23 24 PB11 {5}
{5} PC3 25 26 PD8 {5}
{5}PD14 27 28 PD15 {5}
{5} PF12_ADC1_INP6 29 30 PF13_ADC2 INP2 {5}
*V +IV8 (5} PA1Z_FDCANT_TX 31 32 PB5 FDCANZ RX {5} TSR
[T {5} PATT_FDCANT_RX 33 34 PB13_FDCANZ_TX {5}
35 36
37 38
39 40
O OOCOCO Fin Header Vertical 000000 ™70
o g-noso oN®o o P63
22 BL08s88 858285
I 2egggg | 1 fpgage
EE EEREEEE G Gip EEEEEE
+1v8 +1V8 +1v8 +1v8 GND
P68 P69 ™70
TP64 TP65 TP66 TP67
GND GND GND
P73 TP74 TP75 TP76 56Tt piace
GND GND GND GND
{5} PAO_SYS_WKUP1
GPIO_A_EPC
{5} PAT4 ==
R41
0
0402
{5,6,11,14,15} RST#
Power Button
+1v8
Do not place!
TP82 R44
100
? ,—10402 PONKEY# LSC
0
{5} PONKEY# =
TP83
~
caa o 52
GND 100—— TSS52N-LF
16V o 3,9mm x 2,9mm
0402
‘GND GND
PONKEY :

Resistor to Low-Speed Connector avoids an short
circuit in case someone ties PONKEYf_LSC of the

Low Speed Expansion Connector to VDD while
pushing the power button

High Speed Expansion Connector
to oN ©o
S8 2 8
g8 g3 g8
BEE OEE OEE
0 00O
7
{12} PFO_SDMMC3_DO_EPC 1 2 T CSI_CK_P {9}
{12} PF4_SDMMC3_D1_EPC 3 4 CSI"CK N {9}
{12} PD5_SDMMC3_D?_EPC 5 6
{12} PD7_SDMMC3_D3_EPC 7 8 CsI_DO_P {9}
{12} PG15_SDMMC3_CK_EPC 9 10 CSI_DO_N {9}
{12} PDO_SDMMC3_CMD_EP mnoo2
1314 CsI_D1_P {9}
{5,9} PA13_RCC_MCO_1 1516 CSIDITN {9}
X117 18
19 20 (X
{5} DSI_CK_P 21 22X
{5} DS_CK_N 23 24
25 26 X
{5} DSI_DO_P 27 28 X
{5} DSI_DO_N 29 30
31 32 PZ0_12C2_SCL {5,8}
{5}DSI_D1_P ) 33 34 PH5_12C2_SDA {5,8}
{5} DS_D1_N 35 36 PF14_12C1_SCL {5,8}
37 38 PF15_12C1_SDA {5,8}
%39 40
OO OO a4 X
N@m To o oen 43 44 X
ig fa oa %45 46
FEoEEEE X 47 48X
49 50 X
{6} USB3_DP 51 52
{6} USB3_ DM 53 54 (X
n I +\ve
57 58
%159 60
Recepiacle Vertical R40
+1v8  +1v8 100k
0402
GND ‘GND
P71 TP72
P77 TP78
GND  GND
Reset Button
+1v8 +1v8 +1v8
Bo not place}
- R42
u4 10k
P79 ° 0402 P8O
o
>
? l 4 2 ? RST#_LSC
Y I A
P81 F o
1
X—3| NCI 2
H*—— NC2 o
) SN74LVCTGO7DSFR c43 ° s1
XSON6 100 == TSS52N-LF
16V o 3,9mmx29mm
0402
GND ‘GND ‘GND
Project: Avenger
Description:  Expansion Connectors
PCB number: 588-100 Revision: R06é
eleCtronlcs Variant: HS00007 Page: 8 of 16




MIPI CSI Bridge

+1v8 us STMIPID02-VFBGA
? 83 vopE_1v8 0
ci24 ca7 cas c48 VDDE_1v8_1 16 12
: :
. 1oon Toon Toon VDDIN_LDO VDDOUT_LDO AEZT
0402 0402 0402 0402 (57 pF1 E3 | yson ]c:q
GiD GiD GND GND
R186 LDO_+1v2 D4 6.3V
b f VDD_1v2 o
0402 ca6
b Gib
16V
GND 0402
GND
T L
ot DATAIN2 PCLK 88— PA6_DCMI_PIXCLK {5}
VSYNC ES———<> pB7_DCMI_VSYINC {5}
i O 22 cLiee HSYNG —84—————> pa4_DCMI_HSYNC {5}
L0 T CLKN2 7
£ Do 57 PA9_DCMI_DO {5}
GND D1 PH10_DCMI_D1 {5}
D2 PEO_DCMI_D? {5}
D3 PE1_DCMID3 {5}
| D4 o PHT4_DCHI_D4 {5}
100 onm  {8}CSID1P 52| DATAZP1 D5 Pl4_DCMI_D5 {5}
{8} CsI_DI_N DATA2N1 D6 PI6_DCMI_D6 {5}
D7 PE6_DCMI D7 {5}
D8 PI1_DCMI_D8 {5}
D9 PH7_DCMI_D9 {5}
100 onm {8} CSI_DO_P ELpaTatp1 D10 |45
V8 {8} CSI_DO_N DATAIN1 pi1 BS-X
6 not place D1
{8} CSI_CK_P CLKP1
1000 g} sk g:oi CLKNT
+ B4 _1boR_saN INT FEA—— poa (51
Ve A4 poR_TST ScL t& PZ4_12C4_SCL {5,10,13}
A SDA PZ5_12C47SDA {5,10,13}
S LDO_TST EXTCLK 88— pa13_RCC_MCO_1 {58}
330l
S tMs o ERROR [—E4———CPe2 (5}
A5 | TCK § 8%
TDO S owd Zod
[=} 0o Qoo
4 zz zzz
G 55 556
VFBGA49
m o
a guw ggy
GND

Design Guide:
The CSI-2 Clock lanes must be in the
middle of the 2 data lanes

Design Guide:

The PCLK, HSYNC, VSYNC must be routed in
the middle of the output data bus for
skew management reasons

Design Guide:
The high speed signal pairs (CLKP1, CLKN1),
(DATA1P1, DATALIN1) and (DATA2P1, DATA2N1)
should be routed as balanced transmission
lines with a characteristic differential
impedance of 1000hm and matched
in length.

I2C4 Address

Address: 0b0010100 = 0x14
Write 0000101000 = 0x28
Read: 0000101001 = 0x29

Test Interface (ST internal use)
LDO_TST, TDI, TMS, TCK and TDO
are Test interfaces for ST

XSDN:
Chip Shutdown is connected GPIO to fit
the power-up sequencing requirements

INT: ERROR:
This is a status showing reception This is an accumulated status of all

of short packet in CSI stream which Errors found in the chip. The individual
needs to be cleared by user. status can be checked via I2C

5::;5?“ Reset Project: Avenger
Description: ~ MIPI CSI Bridge
PCB number:  588-100 Revision: R06
eleCtronlcs Variant: HS00007 Page: 9 of 16




HDMI Transmitter

+3va +1v8_HDMI +1v8 +1V8_HDMI
A A
55 Hot place PVDD AVDD
o DVDD DVDD_3v
Hardwarecoding
PD9_LTDC_BO and PG13_LTDC_RO are used
for Hardwarecoding during startup
us el = ef okl 1
ADV7513 "™ - - "
[ajaya)a) [=] =] [a)a)a) >
N 62 | gogog o 4 aaa o,
Design Guide MCP1702 15,15} PD9_LTDC_BO 61| DO 2233 &2 % =zz ©9
Place thermal vias on GND Pad {5} PG12_LTDC B 60| b1 @ g 17 N TxC-
A+ 1v8 HOMI +1v8 HOMI {5} PG10_LTDC_82 5979 D2 2 TXC- [Tg o= &
- - {5} PD10_LTDC B3 25 D3 T™XC+
{5} PE12_LTDC B4 379 D4 20 X 0.
{5} PA3_LTDC_B5 ¥ D5 Tx0-
{5} PB8_LTDC_B6 204 pg o+ 2 L) 200 onm REGES
L5 L6 55 45V 45V
{5} PI7_LTDC_B7 = D7
J0unt J0unt {5} PE5_LTDC_GO 2 o8 . s —
= = xl- 100 Ohr
2.5x2.0mm 2.5x2.0mm {5} PBOLTDC G1 g Do s 24 (0] m Txl+
DVDD PVDD {5} PHIB_LTDC_G? 297 D10 26 X T2 R4G RA7
{2);5]}]5}&%(%%34 78 D11 2- 97 ] _too omm Tx2 4 1.8k 1.8k
cs0 cs1 cs4 cs5 cs6 cs2 cs3 cs7 H o e a7y 02 2 AV 0402 0402
100 100 100 100 100 100 100 100 e g 4
6.3V 16V 16V 16V 16V 6.3V 16V 16V o) herinear 45 Dt ooc o
5 _LTDC ¢ Y A
0402 0402 0402 0402 0402 0402 0402 0402 (5,151 P13 TG 70 4 Dle DDC_S0A |4 oD sox
GND GND GND GND GND GND GND GND {5} PH3_LTDC R1 2% D17 DDC_sCL =
{5} PHB_LTDC_R2 2% D18
{5} PH9_LTDC_R3 20 D19 30 CEC_PHY
ol b i
> LTDC R 8 X
+1V8_HDMI +3v3 {5} P9 LTOC R6 &)l 72 +1v8 +1v8
{5} PE15_LTDC R7 D23 35
12C_sCL :H, PZ4_12C4_SCL {59,13}
. . P 12CSDA PZ5_12C4_SDA {5,9,13} RS 49
10uH 100H {5} P13 _LTDC_DE 647 DE 22 2.0k 2.0k
o e o e {5} PI10_LTDC_HSYNC 5 HSYNC PD/AO o109 0109
{5} PI9_LTDC_VSYNC 539 VSYNC
oo VDD 8V {5} PG7_LTDC_CLK 1 Q et
MCLK 4 | 78
57 MCLK INT PG9 {5}
cs8 cs9 c60 cé1 c62 5
100 100 100 100 100 100 (5812} PD11 SA2SD A O 5 :;g? o 18 HPD
6.3V 16v 16V 16V 6.3V 16V 7
0402 0402 0402 0402 0402 0402 8 :ggg
GND GND GND GND GND GND {5,8,12} PD13_SAI2_SCK_A o scik &5 s i
{5,8,12} PD12_SAI2_FS_A 3 LRCLK PAD 0402 0402
S/PDIF 1%
LQFP-64
GND GND GND GND
L9 120R 100MHz R53
0805 D9 0
TXCt TxC+ CON  TxC- CON : TxC-_CON +3v3 0402
TxC- 1= 2 TxC-_CON TxC+_CON 4 7 TxC+_CON {5,6,10} 24MHz_+3v3 >————] —
— 1 CEC_CLK
3 - 8 R52 Bo ot place
27k L ]
Tx0+ 4 3 Tx0+_CON | Tx0-_CON 2 " 9 Tx0-_CON 5 HDMI Connector 0402 r
Tx0- 1= 2 Tx0-_CON Tx0+_CON 1 | 10, Tx0+_CON Imax at 45V = 150 mA D10 Y]
1PS765B40
L10 120R 100MHz SP3010-04 SOD323
0805 UDFN ci27 ce4 T leakage has
100 100 to be < 1.8pA
GND_IN GND_IN 16V 16V 5o hot piace
0603 0402 CEC_CON — CEC_PHY
— 1
GND GND X8 R4
0
L11 120R 100MH TxC+_CON 0402
oo o o1 — N 10— TomS_cLks 15,6,10} 24MHz_+3V3>——— —
Tx1- ) I Tx1-_CON TxC-_CON 100 Ohm I l 12| TOMS_CLK_SHIELD MCLK
o TDMS_CLK- Do_not placei
Txl + 4= 3 4 7 Txl +_CON Tx0+_CON
— 1 & TOMS_DO-+ GND
3 8 Tx0-_CON 100 ohm I l 1 TDMS_DO_SHIELD
L = 91 TDMS_Do- 557
Tx2- 12 2 , 9 Tx2- CON Tx1+_CON X 4 GND 0402
= 5 | TDOMS D1+ Design Guide R_EXT RGB Interface
T2+ 4= 3 1 T 10, Tx2+_CON Tx1-_CON 100 ohm 6 | 1OMS_D1_SHIELD Place as close as possible to the ADV7513 Set Input ID at adress 0x15
X TDMS_D1- Avoid rooting near any switching signals, except for TMDS signals to 000000 for 24 bit RGB
X Tx2+_CON
112 120R 1001 SFa0T0-0¢ _ ; TOMS._D2s
Tx2- CON 100 Ohm £ | TDMS_D2_SHIELD
GND_IN GND_IN |V TDMS_D2- Design Guide TMDS Outputs 12c4 Address
13 The traces should also have a 50 Ohm transmission line impedance Address: 01111010 = OxTA
CEC characteristic (100 Ohms differential). This is very important to avoid Write: 0b11110100 XF4
15 any reflections, thus outputting the best Eye Diagram. Also minimize the Read:  0b11110101 = 0xF5
16 DDC_SCL trace length as much as possible to minimize the resistance path. This
c V7513 ctor.
10 600R_100MHz DDC_SDA is generally done by placing the ADV7513 close to the HDMI connector
CEC_CON
= | 1 P12 10 17— bpC-CC_GND
DDC_SCL _— 1 Project: Avenger
oy | 2 ! 9 185y SHIELD_0 [—22
0603 600R_T00MHz 5 s |, Description: ~ HDMI
T 19 SHIELD_1
FBI2  600R_100MHz 4 ; 7 HotPlug Detect 22
DDC_SDA 0603 - I SHIELD_2
- I ¢ e L SHIELD_3 [—2
HED _— I =
FB13 SP3010-04 PCB number: - Revision:
0603 GOOR 100MHz i HDMI 10029449-111 ) - 588-100 . RO6
@ L .
ol o4 el zh ohul electronics Variant: HS00007 Page: 10 of 16




+3Vv3 42%V8
ces co6 T I X I I ‘
100n 100n
16V 16V | | | | | "Bo not place]
0402 0402 ce7
T
GND GND 6.3V
0402
R63 o ‘
22R 8
o402 uz e l DATAO_SD
AT
{5} PC12_SDMMC1_CK ST ok N %3 DATA0SD 22 DATATSD
{5} PE4_SDMMC1_CKIN CLK_FB [ DATA1_SD |52 DATAZ 5D
D2 2 DATA2_SD [—p2 DATAZ_SD
{5} PD2_SDMMC1_CMD As |CMD_H g DATA3_SD [—¢7 TIK_SD
{5} PB9_SDMMC1_CDIR DIR_CMD CLK_SD [—p52 TWD_SD
CMD_SD =
{5} PC8_SDMMC1_DO [é11 DATAO_H wp | —E4 OTFEA
{5} PC9_SDMMC1 D1 AL_|DATATH D3
{5} PC10_SDMMCT_D? 51| DATAZ H cb P8 {511}
{5} PC11_SDMMC]_D3 BT DATAS H B4
{5} PF2_SDMMCT_DODIR £31bR o VLDO
{5} PE14_SDMMCT_D123DIR DIR_1.3
VDDA _SD
B2
(51 Pi5 SEL o
TR TTRS P €2 ENABLE 5 vsD_REF [—C4
R65 R66 R67 R68 R69 1P4B56CX25/C ce9 R64
10k 10k 10k 10k 10k WLCSP25 == 100n 0
0402 0402 0402 0402 0402 16V 0402
0402
GND GND
GND GND GND GND GND GND
+1v8
R70
10k
D6 ot piace! 0402
15,6,8,14,15} RST#
b6 ot place:
|
GND
+%&VB
o not place |
VDDA_SD X9
MicroSD Card Connecior.
SEL
Depending on the signaling level
4 7 DATAO_SD at pin SEL, the regulator
VDD DATO [g BATAT 5D delivers 1.8 V (SEL = HIGH) or
DAT! [7———DATAZ SD 2.9V (SEL = LOW, VSD_REF < 1 V)
c7o cn A LR
474 100n o2 DATA3_SD
6.3V 16V /!
0402 0402 (5,111 PI8 10 D
GND GND
9| com omp |3 CMB.SD
o not place Project: Avenger
Description:  SD 3.0 switch
6 CLK SD
vss <13 =
|
GND GND -
PCB number: 588-100 Revision: R06é
electronics Variant: HS00007 Page: 11 of 16




+3va
A

vIO_1v8
A

o o_1ve WiFi LED Bluetooth LED
0402 Q2 .
— 1 4
— Ckout - vbb c74 +5V +5V
oscillator 100n
3 2 v
CLKOE GND éim
Vo 1v8 Rrs 32.768kHz GND  GND oo e
Design Guide MCP1702 . 0402 3.2x1.5mm 0603 0603
Place thermal vias on GND Pad
+3av3 VIO_1v8
A LD2 LD3
LTST-C190KSKT LTST-C190TBKT
0603 0603
113
c7s c76 c77 2.2uH
4.7u 4.70 100n 2.0x1.6mm
6.3V 6.3V 16V
0402 0402 0402 {5} P23 P {5} Pz6 A
3 T4
GND GND GND c78 VIO_1v8  VIO_1v8 NTK3134NT1G NTK3134NT1G
§ g = & { X SOT723 s0T723
Uy R187 R188
= % S o GND o GND
3 9 > > g 0402 0402
- o 2!
g E 2] s GND (SR_PVSS)
> 30
LPO_IN
— D t plac
‘ £ 005 Brats PFO_SDMMC3_DO_EPC {8}
9 l PF4_SDMMC3 D1 EPC {8}
WL_REG_ON PD5_SDMMC3_D37_EPC {8}
R79 0402 4 BT_REG ON PD7_SDMMC3_D3_EPC {8}
BT_GPIO_2 PDO_SDMMC3_CMD_EPC {8}
83 BTGP0 3 PG15_SDMMC3_CK EPC {8}
~GPI0_ VIO_1v8 . o
%82 1 B17GPIO_4 GPIO_0 [F2—X -
GND 85 BTGPI0 5 GPIO 1 X g B e
S 2 RS Er 5ot iseE I
GPIO_3 F3—X
R89 0402 GPiO_4 %
Ro3 |10k toao; 55 | BT_PCM_IN GPio s X
10k 3| BT_PCM_SYNC GPIO_6 [
BT_PCM_OUT GPIO_7
R4 ok 240235 BT poM_CLK ey |
L SDMMC3_DO GND l
i SDIO_DATAO [———<pmmica b1 o0 e PFO_SDMMC3_DO {5}
8 SDIO_DATA1 —= DVMCI D! Ro8 0 503 PF4_SDMMC3 D1 {5}
58,10}  PD12_SAI2_FS SDIO_DATA2 [—& DVMCI DY Ro0 0 503 PD5_SDMMC3_D? {5}
{5,8,10}  PD13 SAI2_SCK SDIO_DATA3 }5 SONMMCI - CRD RioT —2 10603 PD7_SDMMC3 D3 {5}
{58}  PF11 SAI2 SD | SDIO_CMD [—, TR For 19 I oeon PDO_SDMMC3 CMD {5}
58,10}  PD17_SAIZ SD SDIO_CLK = 0 PG15_SDMMC3_CK {5}
{5} PF5_USART2_TX BT_UART_RXD 0 gmg SLM SLOS SL% slw SLOS
151 PDO_USARTZ RX 47| BT UARTTXD ANT 0402 0201 0201 0201 0201 0201
{5} PD3_USART2 CTS 25| BT_UART_RTS N —1 — — 3}
{5} PD4_USART2_RTS BT_UART_CTS_N b LT LT T
R110
0 B3 Hot piace R109
BT _DEV_WAKE 0402 Or
BT FOST WARE 40| BT_DEV_WAKE 0201
—=————*{BT_HOST_WAKE JTAG_SEL
NC1
299 NC2 GND
533 | | | | | |
OrAMITVLONDOIO-NOITW S>>
ot norooRENRYIREER2RSNRNR Faa
£225522529525252522222255552 (¢
GG0G0G656066066660G6666686__s6a GND GND GND GND GND GND
LBEESHY MW
Sl of ol ot 3|0 o e ol | el of of o O -] el ot o | ©
= A P N S 3| S 1 ) 1] 1] 6] 6] 1) & o & ) | &G NN i LGA72
56 not place
= Note: Make sure to design the
GND antenna similar to the designguide
GND (SR BVSS) 1 9 of Murata for easier certification
- 5N outr — - Antenna trace must be routed
as 50R coplanar waveguide.
N N The additional coaxial-connector
Note: SR_PVSS GND have to be MUST NOT generate any stub lines.
isolated from typical GND. 3
Notes to supply voltage: It’s better to separate the VIO 1v8 VIO 1v8 GND_1 4
VIO = 1V8 or 3V3 (with 1V8 max. 200uA) GND plane for this area on . . GND 2 5
VBAT = 3V3 to 4V2 (with 3v3 max 450ma) the Lop ayer and conhect it GND3 4
: o the main ru the via GND 4 9
201, shorld B, betes o7 s the sum vime 2o lo. heie S e Sover Tarer o RCR ] e
by the same source as VBAT .
GND
Note to GPIO_7:
Strapping option of SDIO interface voltage
Open: SDIO interface voltage=1.8V
10kohm PD: SDIO interface voltage=3.3V BT_DEV_WAKE
1 BT_HOST_WAKE
JTAG_SEL: . .
JTAG select. This pin must be connected to ground if Do not place! Do not place! Prujecl. Avenger
the JTAG/SWD interface is not used. 95 DeSCrip“Un: W|F| End BlUEtDDth
WL_REG_ON and BT_REG_ON: {5,8,10,12} PD12_SAI2_FS_A Troe
Used by PMU to power up or power down the internal 15.8,10,12} PD13_SAI2_SCK A P87
CYW43455 regulators used by the WiFi/BT section. Also, {5,8,12} PF11_SAI2_SD B P88
when deasserted, this pin holds the WiFi/BT section in reset {5,8,10,12} PD11_SAI2_SD_A | |
This pin has an internal 200k ohm pull-down resistor that
is enabled by default. It can be disabled through .
programming. GND GND PCB number: 588-100 Revision:
eleCtronlcs Variant: HS00007 Page: 12 of 16




EEPROM with MAC Address

S hot place ¥ava GBit-Ethernet PHY S1V2 FIL +1V2 AL +1V2 AL #1V2 FL 41V2 FIL +1V2 FIL
I I K +3v3
o Mot place A
+3v3 +3v3 +1v2 c89 <90 92 c93 C94
z% ﬁ& 100n 100n 100n
16V 16V 16V 1 3 R
© 0402 0402 0402 0402 0402 X EN  CLK PG5_ETH1_CLK125(5,13}
Y clon c107 C108 GiD GND GND Gib GND — 2 o vee
G 4 s 6av Tov: Tov BRI
159,10} PZ5_12C4_SDA O SDA 0603 0402 0402 +}Xvs +1v8 +}XVB
T GND GND GND
(59,10} PZ4_12C4_SCL p—— LE ST cios C106
z =
° :S‘O’n GND GND
“ +3V3_FIL PLL +1v8 +1v2_FIL 0402 0402
£ o @b
R —
GND
33 B IV TV TRV T
f FB14 +1v8 +1v8 +1v8 +1v8 +1v8 +1v8 +1v8
b Yo vdodaa
. PEE 979393
c102 c103 u1o
c8s c86 60R_100MHz c87 cs8 100n 100n [ — fam —aovno
100n 100 0402 1000 10u 16V 16V 53 33 & III 333520 R118 RI19 R120 RI21 R122 R123 R124
16V 6.3V 16V 6.3V 0402 0402 ca gg 888 coogac 10k 10k 10k 10k 10k 4.7k 10k
- - ss >> 3 288 555555 .
0402 0402 0402 0402 G ) = =< 3§ 233 Bddddad 0402 0402 0402 0402 0402 0402 0402
GND GND GND GND TXRXP_PHY_A E3 3 R125 0402
TXRXM_PHY_A TXRXP A 100 onm RXDOMODEO 5, Ri126 2280400 PC4_ETHI_RXDO {3}
—= TXRXM_A RXD1/MODE! [—35 127 —22R 0200 PC5_ETH1 RXD1 {5}
v PLL TXRXP_PHY B RXD2/MODE2 [—5- os 1228 0400 PH6_ETH1 RXD2 {5}
TXRXM PRV B TXRXP_B 100 onm RXD3/MODE3 22R PB1_ETH1 RXD3 {5}
: lde: — TXRXM_B
Design Guide: . 35 RI29 5= 0402
2dd 1,2ns delay to RGMIT TXCLK net TXRXP_PHY_C TXRXP G RX_CLK/PHYAD2 L 22R | PAT_ETH1_RX_CLK {5}
C 100 on =
60R_100MH:z 96 GIX_CLK delay TXRXM_C " RX_DV/CLK125_EN [—32 RS0 [57g}-0402 PA7 ETHI RCCTL {5}
0402 10: 100; TXRXP_PHY_D
0603 16y TXRXM,_PAY D &gi:}% 100 Ohm INT_N/PME_N2 5 PZ1{5}
63V 0402 - CLK125_NDO/LED_MODE |41 RIS1_5or}-0402 1 PG5_ETH1_CLK125 {5,13}
GND GND R132 56 ot piace
SWO 5191 {5} PB12_ETH1_TXDO TXDO oo o -4 133 8407
0402 o407 {5}PC14_ETHT TXDI TXD1 wa
{5} PC2_ETH1_TXD2 211 TXp2 5y Tot piae
{5} PE2_ETH1_TXD3 22 {1303 \SET |48 RI35 75 75} 0402 ot placE 0402
{5} PG4_ETH1_GTX CLK — 24 GTX_CLK " GND |
5} PG11_ETHT_TX_cTLO——23 1 X EN XI GND GND
{5} PC1_ETH1_MDC (}—33— MDC xo 42 | |
MDIO 17 LED_SPEED e o -
£1v2 £1V2 FIL Do not place LED1/PME_N1/PHYADO 15 TED_LTNK i Design Guide +1V2
N RESET_N LED2/PHYAD1 RI136 N Trace from AVDDL (pin 4 and 9) to
35 2 9 100k 15 +1V2 has to be as short as possible!
== 2 = 0402 NTE6PO2 (See "ANLAN206" page 9)
60R_100MHz c99 +1v8 +3v3 +3v3 KSZ903TRNXCC sOT223
0402 10u A QFN49 g & +3v3 o ol +v2
6.3V
0402
R137 R138 D14
GND 47k 10k AN L4148 Q4 ’
0402 0402 MiniMELF cin ci2 ciis cia
1|2 o —/— 100 Tu 100n
GND 1 0603 0603 0402 0402
{5} PA2_ETH1_MDIO
5} P22 1 6.3V 6.3V 6.3V 16V
GND GND GND GND
PHYAD CLK125_EN
PHYAD[0] CLK125_EN is sampled and latched at power-up/reset and is
PHYAD[1] defined as follows:
. PHYAD[2] Pull-up (1) = Enable 125 MHz clock output
TXRXP PHY A L4 TXRXP COM A GBit-Ethernet RJ45 Connector Pull-down (0) = Disable 125 MHz clock output
A 24 oy, RD{4 —— R Pin 41 (CLK12 0) provides the 125 MHz reference clock
180 o402 ava ava ava ava output option for use by the MAC.
+ + + +
23 RxcT1 RoTt [—2—RI180 [75r ] 0402 wops
TXRXM PHY A 2 3 TXRXM_CON A MODE[0] = 1
RX1- RD1- MODE[1] = 1 LED_MODE
TXRXP_PHY B 21 4 TXRXP_CON B R141 R142 R139 RI40 MODE[2] = 1 LED_MODE is sampled and latched at power-up/reset and is
TX1+ TD1+ 270 270 10k 10k 1‘;0‘34%3 - 1 avert N defined as follows:
Gl mode - Rdvertise a Pull-up (1) = Single-LED mode
20 txcTt ToTi|—5—RIEL [75p] 0402 0402 0402 0402 0402 capabilities (10/100/1000 Pull-down (0) = Tri-color dual-LED mode
DRMPHYE 19 | [ 6 TXRMCOME 4x 100 ohm X1 speed half-/f uplex
TX1- TD1- TXRXP_CON_A 9 LED_LINK
TXRXP_PHY_C 18 7 TXRXP_CON_C TXRXM,_CON_A D1+ Green K-LED/IGN {7
X2+ TD2+ D1- A-LED/GN Design Guide GTX_CLK I:C4 Address of EEPROM with MAC Address
8 RI82 [— o1 0402 TXRXP_CON B 11 LED_SPEED  GTX_CLK has to be longer to provide  Address: 001010011 = 0x53
TXCT2 TCT2 L 75R | TXRXM._COMN_B D2+ vellow K-LEDYE 7 the delay demanded by the datasheet  Write: 0b10100110 = OxA6
TXRXM_PHY_C 9 TXRXM_CON_C D2- A-LED/YE at page 22 Read: 0010100111 = 0xA7
— 16 7xo TD2- —
TXRXP_PHY_D 15 10 TXRXP_CON_D D3+ SHIELD1 {7
RX2+ RD2+ D3- SHIELD2
% TXRXP_CON_D :
14| overe ROT2 |11 R183 =5 0402 Ll e L Das Project: Avenger
TXRXM_PHY D TXRXM_CON D ” D4- "
\_PHY | 18 | pyo. RD2. 12 _COnL| GND_IN Description:  Ethernet
LAN Transformer 350uH 1:1
15.4x13.8mm 55 hot piace E5J88-14L124-L.1x1TU
[
c128 c129 €130 c132
=100n  =100n 100n 1000p
16V 16V 16V 2000VDC PCB number: _ Revision:
0402 0402 0402 THT 7.5x5.0mm vertical ) . 588-100 . RO6
GND GND GND [ -
a1y electronics Variant: HS00007 Page: 13 of 16




{5} PE3_SDMMC2_CK
{5} PG6_SDMMC?_CMD

{5,6,8,11,15} RST#

8GB eMMC Flash Drive

U128
2
NC Al NC_112 93
NC A2 NCJ13 94
NC A8 NC_ 114
ATG] NCZA9 NC K1
AT NC_A10 NC k2
A NC AT NC'K3
A5 NCA12 NC'Ké
ATE| NC_A13 NCK7 %10
NC_Al4 NC_K10 [ 9
NC Bl NCKI2 g3
VDDI Trace Requirements NC_B7 NC K13 gy 4
Resistance < 2 Ohm NC B8 NC K14
Inductance < 5 nil Bi6 | NC B9 NC_LT
B ] NC_B10 NC 12
Ve B NC Bl NC 13 g
M\ 33 sw? NC B12 NC 112 3
B | NCBI3 NCL13 |y
NC B14 NC_L14 [y
' ? NC Cl NC_MT 4o
cnrz [SE] c19 c120 Eggg Eg,mg 3
100, 4.7u 100n = 47uv NS Neme 7
16V 6.3V 16V 6.3V Ne-Sh Neme 8
- | 9
0402 0402 0402 | o2 S Nee News 2%
GND GND GND GND S Neco NC_M10 411
cpF NCcll NCMIT 12
+1v8 +1v8 +1v8 +1v8 +1v8 +1v8 +1v8 +1v8 S Nec NCmi2 22
[f [f [f [f [f [f [f [f cri Nc 13 NC_M13 4
| | | | | | [ |56 Hot piace NC_C14 NC_M14 7Ry
11 NC D1 NC N1 (g3
olzls Clo| = NC D2 NC N3 K
p® viza OFEERE| SjEER| © }23” p19| NC_D3 NC N6 K7
0402 D% NC D12 NC N7 Rg
865636 GO0S B NC D13 NC_N8
0GEog V00O § 1 o1 . - :
OoLLL 0000 § GND NC D14 NC N9
R153 go0g00 >335 | | a X 10
10k >>555> B6 Ji | NC_E1 NC_N10 1
0402 DAT7 [gs T PC7_SDMMC2_D7 {5} NCE2 NCINIT 19
DAT6 (57 PC6_SDMMC2 D6 {5} NCE3 NCN12 13
Mo DAT5 g3 PA15_SDMMC2 D5 {5} NC_E5 NCNI3 i1y
cLk DAT4 g7 PA8_SDMMC2 D4 {5} NC_E8 NC_N14
M5 DAT3 a5 PB4_SDMMC2 D3 {5} E16| NCE9 NC_P1
cMD DAT2 [ag PB3_SDMMC2_D? {5} £15- NCE10 NCP2
K5 DATI [~a3 PB15_SDMMC2 D1 {5} EV5| NCE12 NCP7
O—————— W REsET DATO PB14_SDMMC2 DO {5} e | NCEI3 NC_P8
55833 NC El4 NC_PY 70
22922 Lans NC_F1 NC_P10 7
Leeee g2eee NC_F2 NCP11 2
F16| NCF3 NC P12 i3
S2igkle| BiB2E| sonmbossc Fi7] NCFI0 NCPI3 [y
i Fi5| NCF12 NC_P14
FUF| NCFI3 NC A6
NCFl4 NC A7
NC Gl NC D4
NC G2
a6 NC a3
GND G195 NCGlo
o5 NCG12
o NCG13
NC G14
NC H1
vee NC H2
Core voltage 2.7 - 3.6 V NC_H3
H19| NC_H5
Hi5 NC_H12
veeg H1g | NC_HI3
1/0 (VCCQ) voltage, either 1.7 - 1.95 V or 2.7 - 3.6 V Egﬂ”
NC_12
Design Guide NC_ 13
Designguide available at datasheet chapter 6 NC_J5
SDINBDG4-8G
TFBGA153
Project: Avenger
Description:  eMMC
PCB number: 588-100 Revision: R06é
eleCtronlcs Variant: HS00007 Page: 14 of 16




Boot Selection

+1v8 +1v8 +1v8
R155 R156 R157
10k 10k 10k
0402 0402 0402
{5} BOOT2
{5} BOOT1
{5} BOOTO
ofuef <
S3
DIP 3x ﬂ
8,56mm x 9,80mm
ol
GND
BOOT2 BOOT1 BOOTO
SW3 sW2 SWl (Number at DIP switch)
0 0 = UART and USB
0 1 = NOR-Flash
0 1 0 eMMC
0 1 1 = NAND-Flash
1 0 0 = Reserved
1 0 1 = SD-Card
1 1 0 = UART and USB
1 1 1 = SD-Card
Switch "ON" means "0"
Hardwarecoding

PD9_LTDC_BO and PG13_LIDC_RO are used
as Hardwarecoding during startup

Byte 1
8 Byte 0

{5,10} PD9_LTDC_BO
{5,10} PG13_LTDC_RO

R167 R168

10k 10k

0402 0402
GND GND

R158
300
0603

LD4
LTST-C190KGKT
0603

{5} PZ7_HWCOO

NTK3134NT1G
SOT723

LDé6
LTST-C190KGKT
0603

{5} PGO_RAMCOO

NTK3134NT1G

SOT723
GND
Hardwarecoding
PDY_LTDC_BO _ PGI3_LIDC_RO
Hardware version Byte 1 Byte 0

Hi1100 0 0
Hi1200 0 1
Hi1300 1 0
Hi400 1 1

User LEDs

R159
300
0603

LD5
LTST-C190KGKT
0603

{5} PF3_HWCO1

T7
NTK3134NT1G
SOT723

LD7

{5} PG1_RAMCO1

Connector for CR1220 Battery

Bo not place

+1v8 P89
+—s (f VBAT {5}
P90 c134
100n
16V
BT1 + 0402
3001
_—T—  GND GND
GND
JTAG

10-Pin connector (Top)

and two Tag-Connect

connectors on top and bottom of PCB (Bottom)
+1v8
1 2 —¢————— SYS JTMS-SWDIO {5}
122 3 4 SYS_ITCK-SWCLK {5}
100 — 5 6 SYS_ITDO-SWO {5}
6y x 7 8 SYS_ITDI {5}
0402 — — 9 10 SYS_JTRST {5}
RI85
GND 0k
0402 Do_not_place
vas
c123 x13 J 14
100 . .
16V
2 2
0402 H H
GND 4 4
5 5
6 6
7 7
8 8
9 X »*—19
10 1 10
TC2050-IDC-NL-FP |56 ot piace TC2050-IDC-NL-FP
R165
0
0402
|
GND GND
JTAG RST# {5,6,8,11,14}
To avoid any uncontrolled I/0 levels, the
STM32MP15 Series embeds internal pull-up and
pull-down resistors on JTAG pins
« NJTRST: Internal pull-up
* JIDI: Internal pull-up
* JTDO-TRACESWO: Internal pull-up
« JTMS-SWDIO: Internal pull-up
+ JTCK-SWCLK: Internal pull-down
Project: Avenger
Description:  Miscellaneous
PCB number:  588-100 Revision: R0é
electronics Variant: HS00007 Page: 15 of 16




Changelog:
588-100 RO1 -> RO2

MH/09-08-2018: Included footprint for the DHCOR Module and updated the pin assignment with the current versoin of the DBHCOR Module
MH/21-08-2018: Replaced Goldcap with a CR1220 battery connector
MH/22-08-2018: Added Testpads for needle adapter and added new capacitor of the ADP2384
MH/27-08-2018: Connected PAD_SYS_WKUP1 to Expansion Connector
MH/03-09-2018: Added the changes recommended by the review
MH/04-09-2018: Added parts to the correct variant in the part manager

588-100 R0O2 -> RO3
MH/07-09-2018: Changed pinning of HDMI connector in order to achive a smoother layout
MH/10-09-2018: Added net-names and indicators for the differential pairs at USB, Changed diode D8 to DNP
MH/12-09-2018: Added 0-Ohm resistor at Q1 Pin 1
MH/13-09-2018: Added a 10k-Ohm resistor at JTAG Pin 9 to GND. Switched the regular GPIOs on the Low Speed Expansion Connector with the GPIOs which are capable of CAN an ADC to have more functions available to the user. Corrected Project name to
"STM32MP15 96Boards”
SH/17-09-2018: Added R186, R187, R188. Set R78 and R80 on "Do not place”
SH/19-09-2018: Added C134, R189, R190, R191, R192, U14, TP91, TP92
MH/24-09-2018: Switched the Port 1 with Port 3 of the USB-Hub to avoid the crossing between them on the layout and inverted some pinnings on the diodes and inductors at the USB connectors.
MH/25-09-2018: Connected the mechanical pins of the HDMI-connector to GND_IN and corrected the description of the DIP-Switch (Switch "ON" means "0") and updated symbol of the LAN-Transformer

588-100 RO3 -> RO4

MH/01-10-2018: Corrected wrong connection of HDMI-connector and set the battery connector to be placed in the variant HS00007

588-100 R04 -> RO5

MH/15-10-2018: Updated DH-part LD0037 to LD0037-R01 which is the same LED with some additional alternative LEDs reccomended by BMK. In the schematic these LEDs are LD4, LD5, LDé and LD7. Updated ordering information of U10.
Changed C132 and C133 to new type due to PCN of the part used before

588-100 R05 -> RO6
MH/14-12-2018: R06 is the updated version for the first order (about 200pcs) for the embedded World. Set U11 and its peripherals to DNP because of the wrong connection to 3,3V instead of 1,8V. Changed manufacturer of C1and C4 to Vishay.
Set C6 to DNP and placed C5 instead. Additional C5 has changed to 22uF. Changed Q1 to [DH part nuber] Y-0060. Changed eMMC to commercial type. Updated Q4 from the DH part number Y-0015-R01 to Y-0015-R02.
Changed R40 to 100k and set it to be placed as a standard. Set X12 to do not place [Double-checked with linaro, this connector doesn't need to be placed in the series product). Changed Project name

588-100 R06 -> RO7

XX/XX-xx-20xx:

Project: Avenger
Description: Changelog

PCB number: 588-100 Revision: R06é

electronics Variant: HS00007 Page: 16 of 16
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	X1.1 (X1.1)

	N16783113
	FB1.1 (FB1.1)
	C1.2 (C1.2)
	D4.C (D4.1)
	D3.C (D3.1)
	C2.1 (C2.1)
	D2.C (D2.1)

	N16796544
	X3.USBGND (X3.4)
	TP14.1 (TP14.1)
	FB3.1 (FB3.1)

	N16796625
	X3.USBVCC (X3.1)
	TP13.1 (TP13.1)
	D5.VDD (D5.5)
	C28.1 (C28.1)
	FB4.1 (FB4.1)

	N16797107
	FB6.1 (FB6.1)
	D6.VDD (D6.5)
	C34.1 (C34.1)
	TP17.1 (TP17.1)
	X4.USBVCC (X4.1)

	N16797123
	FB5.1 (FB5.1)
	TP18.1 (TP18.1)
	X4.USBGND (X4.4)

	N16798234
	U3.OUTA (U3.8)
	C30.1 (C30.1)
	C31.1 (C31.1)
	FB4.2 (FB4.2)
	C29.1 (C29.1)

	N16798479
	U3.OUTB (U3.5)
	C35.1 (C35.1)
	FB6.2 (FB6.2)
	C36.1 (C36.1)
	C37.1 (C37.1)

	N16799757
	U2.VBUS_DET (U2.27)
	R17.2 (R17.2)

	N16801323
	U2.HS_IND/CFG_SEL1 (U2.25)
	R22.1 (R22.1)

	N16801338
	U2.SCL/SMBCLK/CFG_SEL0 (U2.24)
	R23.1 (R23.1)

	N16801607
	R24.1 (R24.1)
	U2.SDA/SMBDATA/NON_REM1 (U2.22)

	N16801675
	U2.SUSP_IND/LOCAL_PWR/NON_REM0 (U2.28)
	R27.1 (R27.1)

	N16813174
	TP23.1 (TP23.1)
	X5.USB ID (X5.4)
	FB9.1 (FB9.1)

	N16813292
	X5.USBGND (X5.5)
	FB8.1 (FB8.1)
	TP22.1 (TP22.1)

	N16813469
	X5.USBVCC (X5.1)
	TP19.1 (TP19.1)
	FB7.1 (FB7.1)
	D7.VDD (D7.5)
	C38.1 (C38.1)

	N16813550
	T1.S (T1.2)
	R34.1 (R34.1)
	C40.1 (C40.1)
	C39.1 (C39.1)
	FB7.2 (FB7.2)
	R36.1 (R36.1)
	C41.1 (C41.1)

	N16818729
	U2.RBIAS (U2.35)
	R26.1 (R26.1)

	N16819088
	T1.G (T1.1)
	T2.3 (T2.3)
	R36.2 (R36.2)

	N16819160
	R37.2 (R37.2)
	T2.1 (T2.1)
	R35.1 (R35.1)

	N16822967
	R1.2 (R1.2)
	U1.PGOOD (U1.21)

	N16850991
	X7.60 (X7.60)
	R40.1 (R40.1)

	N16890692
	R71.2 (R71.2)
	U7.ENABLE (U7.C2)
	R70.2 (R70.2)
	D13.A (D13.2)

	N16892083
	C67.1 (C67.1)
	R59.1 (R59.1)
	R61.1 (R61.1)
	R58.1 (R58.1)
	U7.VLDO (U7.B4)
	R60.1 (R60.1)
	R62.1 (R62.1)

	N16892702
	U7.WP (U7.E4)
	TP84.1 (TP84.1)

	N16892722
	R64.1 (R64.1)
	U7.VSD_REF (U7.C4)
	C69.1 (C69.1)

	N16893634
	U7.CLK_IN (U7.C1)
	C68.1 (C68.1)
	R63.2 (R63.2)
	R66.1 (R66.1)

	N16915138
	R16.1 (R16.1)
	Q1.CLK (Q1.3)

	N16915141
	Q1.EN (Q1.1)
	R184.2 (R184.2)

	N16921823
	U6.PD/A0 (U6.22)
	R48.2 (R48.2)

	N16926605
	R50.2 (R50.2)
	U6.R_EXT (U6.14)

	N16937376
	R135.1 (R135.1)
	U10.ISET (U10.48)

	N16937678
	X11.A-LED/GN (X11.10)
	R141.2 (R141.2)

	N16937683
	X11.A-LED/YE (X11.12)
	R142.2 (R142.2)

	N16937795
	R129.1 (R129.1)
	U10.RX_CLK/PHYAD2 (U10.35)

	N16938145
	Q4.2 (Q4.2)
	C110.1 (C110.1)
	U10.XI (U10.46)

	N16938155
	Q4.1 (Q4.1)
	C109.1 (C109.1)
	U10.XO (U10.45)

	N16941286
	R136.1 (R136.1)
	T5.G (T5.1)
	U10.LDO_O (U10.43)

	N16942704
	R125.1 (R125.1)
	U10.RXD0/MODE0 (U10.32)

	N16942714
	R126.1 (R126.1)
	U10.RXD1/MODE1 (U10.31)

	N16942717
	R127.1 (R127.1)
	U10.RXD2/MODE2 (U10.28)

	N16942724
	R128.1 (R128.1)
	U10.RXD3/MODE3 (U10.27)

	N16943261
	R131.1 (R131.1)
	U10.CLK125_NDO/LED_MODE (U10.41)

	N16945375
	R133.1 (R133.1)
	R131.2 (R131.2)
	R132.1 (R132.1)

	N16945721
	R130.1 (R130.1)
	U10.RX_DV/CLK125_EN (U10.33)

	N16961440
	C121.1 (C121.1)
	U12A.VDDI (U12A.C2)

	N16964480
	U11.A1 (U11.4)
	R143.2 (R143.2)

	N16964487
	R144.2 (R144.2)
	U11.A0 (U11.5)

	N16980475
	LD4.C (LD4.1)
	T6.S (T6.3)

	N16980512
	R158.2 (R158.2)
	LD4.A (LD4.2)

	N16980628
	R159.2 (R159.2)
	LD5.A (LD5.2)

	N16980749
	LD6.A (LD6.2)
	R163.2 (R163.2)

	N16980751
	LD7.A (LD7.2)
	R164.2 (R164.2)

	N17007556
	C27.1 (C27.1)
	U2.CRFILT (U2.14)

	N17007561
	U2.PLLFILT (U2.34)
	C21.1 (C21.1)

	N17051300
	LD1.A (LD1.2)
	R4.2 (R4.2)

	N17057345
	D12.IO1 (D12.1)
	D12.IO10 (D12.10)
	X8.CEC (X8.13)
	FB10.2 (FB10.2)

	N17057355
	D12.IO2 (D12.2)
	D12.IO9 (D12.9)
	X8.DDC_SCL (X8.15)
	FB11.2 (FB11.2)

	N17057357
	D12.IO4 (D12.4)
	D12.IO7 (D12.7)
	X8.DDC_SDA (X8.16)
	FB12.2 (FB12.2)

	N17057401
	FB13.2 (FB13.2)
	D12.IO5 (D12.5)
	D12.IO6 (D12.6)
	X8.HotPlug Detect (X8.19)

	N17060751
	R52.2 (R52.2)
	D10.A (D10.2)

	N17063248
	U2.XTALIN/CLKIN (U2.33)
	R25.2 (R25.2)

	N17064493
	R45.2 (R45.2)
	U5.POR_SGN (U5.B4)

	N17083908
	LD6.C (LD6.1)
	T8.S (T8.3)

	N17084170
	LD5.C (LD5.1)
	T7.S (T7.3)

	N17084255
	LD7.C (LD7.1)
	T9.S (T9.3)

	N17134617
	X2A.C19 (X2A.C19)
	R10.1 (R10.1)

	N17134637
	X2A.A19 (X2A.A19)
	R9.2 (R9.2)

	N17134658
	X2A.A20 (X2A.A20)
	R11.2 (R11.2)

	N17134671
	X2A.A21 (X2A.A21)
	R12.2 (R12.2)

	N17134714
	R13.2 (R13.2)
	X2A.B18 (X2A.B18)

	N17134754
	X2A.B20 (X2A.B20)
	R14.2 (R14.2)

	N17134767
	R15.2 (R15.2)
	X2A.B21 (X2A.B21)

	N17162601
	X14.5 (X14.5)
	X13.5 (X13.5)
	R165.1 (R165.1)

	N17163957
	X14.10 (X14.10)
	X13.10 (X13.10)
	R166.1 (R166.1)

	N17181257
	U9.SR_VLX (U9.28)
	L13.1 (L13.1)

	N17181328
	U9.VIN_LDO (U9.25)
	C78.1 (C78.1)
	L13.2 (L13.2)

	N17181380
	U9.LPO_IN (U9.30)
	R74.1 (R74.1)

	N17181384
	Q2.CLKOUT (Q2.1)
	R74.2 (R74.2)

	N17181779
	Q2.CLKOE (Q2.3)
	R75.2 (R75.2)

	N17181821
	U9.WL_REG_ON (U9.9)
	R80.2 (R80.2)
	R187.2 (R187.2)

	N17181831
	U9.BT_REG_ON (U9.8)
	R188.2 (R188.2)
	R78.2 (R78.2)

	N17181953
	U9.GPIO_7 (U9.31)
	R95.1 (R95.1)

	N17182031
	U9.I2S_DO (U9.36)
	R100.2 (R100.2)

	N17182144
	U9.JTAG_SEL (U9.57)
	R110.1 (R110.1)

	N17182175
	X10.IN (X10.1)
	R111.1 (R111.1)

	N17187554
	U9.BT_GPIO_2 (U9.64)
	R79.2 (R79.2)

	N17187841
	U9.BT_PCM_IN (U9.32)
	R89.2 (R89.2)

	N17187900
	U9.BT_PCM_SYNC (U9.33)
	R93.2 (R93.2)

	N17187919
	U9.BT_PCM_CLK (U9.35)
	R94.2 (R94.2)

	N17193733
	LD2.A (LD2.2)
	R76.2 (R76.2)

	N17193754
	T3.S (T3.3)
	LD2.C (LD2.1)

	N17194976
	LD3.A (LD3.2)
	R77.2 (R77.2)

	N17194997
	T4.S (T4.3)
	LD3.C (LD3.1)

	N17218001
	R5.2 (R5.2)
	C11.2 (C11.2)

	N17227924
	U9.ANT (U9.50)
	C79.1 (C79.1)
	R111.2 (R111.2)
	R103.1 (R103.1)

	N17228541
	R104.2 (R104.2)
	C80.1 (C80.1)
	R103.2 (R103.2)

	N17229777
	R104.1 (R104.1)
	R105.2 (R105.2)
	C81.1 (C81.1)

	N17229948
	R105.1 (R105.1)
	R106.2 (R106.2)
	C82.1 (C82.1)
	C83.1 (C83.1)

	N17230465
	R107.2 (R107.2)
	C84.1 (C84.1)
	R106.1 (R106.1)

	N17231211
	R107.1 (R107.1)
	R108.2 (R108.2)
	R109.2 (R109.2)

	N17231218
	R108.1 (R108.1)

	N17231221
	R109.1 (R109.1)

	N17232069
	X10.OUT (X10.2)
	R112.2 (R112.2)

	N17273255
	R169.1 (R169.1)
	X2B.K20 (X2B.K20)

	N17273258
	X2B.K21 (X2B.K21)
	R170.1 (R170.1)

	N17274395
	R171.2 (R171.2)
	U5.DATA1P2 (U5.A1)

	N17274398
	R172.2 (R172.2)
	U5.DATA1N2 (U5.B1)

	N17274434
	R173.2 (R173.2)
	U5.CLKP2 (U5.B2)

	N17274436
	U5.CLKN2 (U5.C2)
	R174.2 (R174.2)

	N17307895
	L14.RCT1 (L14.2)
	R180.1 (R180.1)

	N17307898
	L14.TCT1 (L14.5)
	R181.1 (R181.1)

	N17307932
	L14.TCT2 (L14.8)
	R182.1 (R182.1)

	N17307952
	L14.RCT2 (L14.11)
	R183.1 (R183.1)

	N17307955
	R182.2 (R182.2)
	C133.1 (C133.1)
	C132.1 (C132.1)
	R183.2 (R183.2)
	R180.2 (R180.2)
	R181.2 (R181.2)

	N17308421
	L14.RXCT1 (L14.23)
	C128.1 (C128.1)

	N17308428
	L14.TXCT1 (L14.20)
	C129.1 (C129.1)

	N17308941
	L14.RXCT2 (L14.14)
	C131.1 (C131.1)

	N17308947
	C130.1 (C130.1)
	L14.TXCT2 (L14.17)

	N17421973
	X12.9 (X12.9)
	R185.2 (R185.2)

	N17436986
	R191.1 (R191.1)
	R189.2 (R189.2)
	U10.GTX_CLK (U10.24)

	N17452299
	U2.O\C\S\1\ (U2.13)
	R20.2 (R20.2)

	PA0_SYS_WKUP1
	X2B.F3 (X2B.F3)
	D8.A (D8.2)

	PA10_USB_OTG_HS_ID
	X2A.D7 (X2A.D7)
	FB9.2 (FB9.2)

	PA11_FDCAN1_RX
	X2A.A4 (X2A.A4)
	TP55.1 (TP55.1)
	X6.33 (X6.33)

	PA12_FDCAN1_TX
	X2A.B4 (X2A.B4)
	X6.31 (X6.31)
	TP54.1 (TP54.1)

	PA13_RCC_MCO_1
	X2B.G2 (X2B.G2)
	X7.15 (X7.15)
	U5.EXTCLK (U5.A6)

	PA14
	X2B.F21 (X2B.F21)
	R41.1 (R41.1)

	PA15_SDMMC2_D5
	X2C.W11 (X2C.W11)
	U12A.DAT5 (U12A.B4)
	R147.2 (R147.2)

	PA1_ETH1_RX_CLK
	X2A.C20 (X2A.C20)
	R129.2 (R129.2)
	R122.2 (R122.2)

	PA2_ETH1_MDIO
	X2A.C21 (X2A.C21)
	R137.2 (R137.2)
	U10.MDIO (U10.37)

	PA3_LTDC_B5
	X2B.R20 (X2B.R20)
	U6.D5 (U6.57)

	PA4_DCMI_HSYNC
	X2C.W15 (X2C.W15)
	U5.HSYNC (U5.G4)

	PA5_LTDC_R4
	X2B.U20 (X2B.U20)
	U6.D20 (U6.40)

	PA6_DCMI_PIXCLK
	X2C.V14 (X2C.V14)
	U5.PCLK (U5.G5)

	PA7_ETH1_RX_CTL
	X2A.A18 (X2A.A18)
	R124.2 (R124.2)
	R130.2 (R130.2)
	R134.1 (R134.1)

	PA8_SDMMC2_D4
	X2C.Y9 (X2C.Y9)
	R148.2 (R148.2)
	U12A.DAT4 (U12A.B3)

	PA9_DCMI_D0
	X2C.AA16 (X2C.AA16)
	U5.D0 (U5.G7)

	PB0_LTDC_G1
	X2B.R19 (X2B.R19)
	U6.D9 (U6.52)

	PB10_SPI2_SCK
	X2B.M18 (X2B.M18)
	TP38.1 (TP38.1)
	X6.8 (X6.8)

	PB11
	X2B.E20 (X2B.E20)
	TP56.1 (TP56.1)
	X6.24 (X6.24)

	PB12_ETH1_TXD0
	R10.2 (R10.2)
	U10.TXD0 (U10.19)

	PB13_FDCAN2_TX
	X2A.B13 (X2A.B13)
	TP61.1 (TP61.1)
	X6.34 (X6.34)

	PB14_SDMMC2_D0
	X2C.V10 (X2C.V10)
	R152.2 (R152.2)
	U12A.DAT0 (U12A.A3)

	PB15_SDMMC2_D1
	X2C.W10 (X2C.W10)
	U12A.DAT1 (U12A.A4)
	R151.2 (R151.2)

	PB1_ETH1_RXD3
	X2A.D19 (X2A.D19)
	R128.2 (R128.2)
	R121.2 (R121.2)

	PB2_UART4_RX
	X2A.B12 (X2A.B12)
	TP49.1 (TP49.1)
	X6.13 (X6.13)

	PB3_SDMMC2_D2
	X2C.W9 (X2C.W9)
	R150.2 (R150.2)
	U12A.DAT2 (U12A.A5)

	PB4_SDMMC2_D3
	X2C.AA10 (X2C.AA10)
	U12A.DAT3 (U12A.B2)
	R149.2 (R149.2)

	PB5_FDCAN2_RX
	X2A.A13 (X2A.A13)
	TP60.1 (TP60.1)
	X6.32 (X6.32)

	PB6_QSPI_BK1_CS#
	X2A.B8 (X2A.B8)

	PB7_DCMI_VSYNC
	X2C.AA15 (X2C.AA15)
	U5.VSYNC (U5.E5)

	PB8_LTDC_B6
	X2B.U18 (X2B.U18)
	U6.D6 (U6.56)

	PB9_SDMMC1_CDIR
	X2C.Y6 (X2C.Y6)
	U7.DIR_CMD (U7.A2)
	R67.1 (R67.1)

	PC0_SAI2_FS_B
	X2A.B15 (X2A.B15)

	PC10_SDMMC1_D2
	X2C.W5 (X2C.W5)
	U7.DATA2_H (U7.A1)

	PC11_SDMMC1_D3
	X2C.Y4 (X2C.Y4)
	U7.DATA3_H (U7.B1)

	PC12_SDMMC1_CK
	X2C.V6 (X2C.V6)
	R63.1 (R63.1)

	PC14
	X2B.H1 (X2B.H1)

	PC15
	X2B.H2 (X2B.H2)

	PC1_ETH1_MDC
	R14.1 (R14.1)
	U10.MDC (U10.36)

	PC2_ETH1_TXD2
	R9.1 (R9.1)
	U10.TXD2 (U10.21)

	PC3
	X2B.F18 (X2B.F18)
	TP51.1 (TP51.1)
	X6.25 (X6.25)

	PC4_ETH1_RXD0
	X2A.B19 (X2A.B19)
	R118.2 (R118.2)
	R177.1 (R177.1)
	R125.2 (R125.2)

	PC5_ETH1_RXD1
	X2A.C18 (X2A.C18)
	R178.1 (R178.1)
	R126.2 (R126.2)
	R119.2 (R119.2)

	PC6_SDMMC2_D6
	X2C.V9 (X2C.V9)
	R146.2 (R146.2)
	U12A.DAT6 (U12A.B5)

	PC7_SDMMC2_D7
	X2C.Y10 (X2C.Y10)
	R145.2 (R145.2)
	U12A.DAT7 (U12A.B6)

	PC8_SDMMC1_D0
	X2C.W6 (X2C.W6)
	U7.DATA0_H (U7.D1)

	PC9_SDMMC1_D1
	X2C.Y5 (X2C.Y5)
	U7.DATA1_H (U7.E1)

	PD0_SDMMC3_CMD
	X2C.Y11 (X2C.Y11)
	R87.1 (R87.1)
	R101.2 (R101.2)

	PD0_SDMMC3_CMD_EPC
	X7.11 (X7.11)
	R87.2 (R87.2)

	PD10_LTDC_B3
	X2C.AA19 (X2C.AA19)
	U6.D3 (U6.59)

	PD11_SAI2_SD_A
	X2A.A14 (X2A.A14)
	X6.20 (X6.20)
	U6.I2S0 (U6.5)
	U9.I2S_DI (U9.42)
	TP88.1 (TP88.1)

	PD12_SAI2_FS_A
	X2A.D14 (X2A.D14)
	X6.16 (X6.16)
	U6.LRCLK (U6.10)
	U9.I2S_WS (U9.38)
	TP85.1 (TP85.1)

	PD13_SAI2_SCK_A
	X2A.C14 (X2A.C14)
	X6.18 (X6.18)
	U6.SCLK (U6.9)
	U9.I2S_CLK (U9.37)
	TP86.1 (TP86.1)

	PD14
	X2B.G20 (X2B.G20)
	TP52.1 (TP52.1)
	X6.27 (X6.27)

	PD15
	X2B.H19 (X2B.H19)
	TP58.1 (TP58.1)
	X6.28 (X6.28)

	PD1_UART4_TX
	X2A.A12 (X2A.A12)
	TP48.1 (TP48.1)
	X6.11 (X6.11)

	PD2_SDMMC1_CMD
	X2C.V5 (X2C.V5)
	U7.CMD_H (U7.D2)

	PD3_USART2_CTS
	X2B.L18 (X2B.L18)
	U9.BT_UART_RTS_N (U9.47)

	PD4_USART2_RTS
	X2B.L20 (X2B.L20)
	U9.BT_UART_CTS_N (U9.48)

	PD5_SDMMC3_D2
	X2C.AA12 (X2C.AA12)
	R98.2 (R98.2)
	R92.1 (R92.1)

	PD5_SDMMC3_D2_EPC
	X7.5 (X7.5)
	R92.2 (R92.2)

	PD6_USART2_RX
	X2B.L21 (X2B.L21)
	U9.BT_UART_TXD (U9.46)

	PD7_SDMMC3_D3
	X2C.V11 (X2C.V11)
	R99.2 (R99.2)
	R86.1 (R86.1)

	PD7_SDMMC3_D3_EPC
	X7.7 (X7.7)
	R86.2 (R86.2)

	PD8
	X2B.G19 (X2B.G19)
	TP57.1 (TP57.1)
	X6.26 (X6.26)

	PD9_LTDC_B0
	X2B.U21 (X2B.U21)
	U6.D0 (U6.62)
	R167.1 (R167.1)

	PE0_DCMI_D2
	X2C.Y16 (X2C.Y16)
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