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STUSB4500QTR (U21) 0x28
1 Cover M.2 Key-M (X54)
2 Overview Expansion connector (
3 P | User EEPROM (U57 -
ower In
4 Power 1 6 Qresses
5 Power 2 K — 0x44
nnector -
6 Power SOM / Boot / Misc @ nneBtor (x43) :
7 Ground SOM e
X
8 Power Sequencing / Reset &
9 USB Debu
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10 USB HUB phyCAM-M CSI2 connector (X34) -
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20 HDMI / MIPI-DSI ETH1 SOM on-board PHY 0x0
21 LVDS / AV-Connecto
22 PCle Power / CLK Notes:
23 mPCle Operating input power supply voltage: +15 V to +24 V DC
24 M.2 Kev-M Operating temperature range: -40 °C to +85 °C unless noted otherwise
. y Parts with property 'nm' are not mounted on PCB
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26 Micro SD-Card
27 | GPIO/PWM/FAN/LED
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Q22 Q23
DMP4015SSS DMP4015SSS
VDD_IN_PWR_CON
Fl— p——@TP8
1206SFF800F/24 ° i " °
c207 D45 7 o4 b 7 "
100nF %% SMBJ26CA SR . R N
50V = = C
STL1550/2G-3.5H N R212 ——10 X45
100K 50 Stud
°
R242
GND R231
18K
GND
USB PD ATTAGH Q c213 c214 c215 C216
100nF 100nF 100nF 100nF
o Imv I5ov Isov Isov
@
g GND GND GND GND
)
a
—
Q24 Q25
MP4015SSS DMP4015SSS
° ‘
' o
1| D17 R10 D N >
A « @
5 | 1PS79SB30 . c429 C430 C186 c187 C210 c211
~ \‘ [ -> 10uF 10uF 1uF 1uF 100nF 100nF
[ Do J 50V 50V 50V 50V 50V 50V
| ciss . EIRERY ™S R V. B
—_ ég\':/ 1K A R214 (l:ggr?': GND GND GND GND GND GND
VDD_IN_USB_PD A \ 50V
X1 i ‘ X R243 __ 100
VBUS_A4 | I’ ° GND R232
VBUS_B4 ] 18
VBUS_AQ|A9 1| D46 c428
vBUS_B9|2® 10uF
2| ESDA25P35-1U1M 50V =
Tx1+%< [ DD BUS_VS_DISCH[E
X118 ¢ 181 VBUS_EN_SNK |4 N
N GND GND Y OiscH 12 N . Rﬁ:ﬁ: 1,1K
RX1+=—X N4
RX1-{B10— 3¢ VDD_2v7_USB POWER_OK222 ¥ o0 FD OKZ
A ' 5 POWER_OKS |2 USB_PD_OK3
D+ AfS ¢ Vv 2VREG_2V7 GRIo 5
DAL — X ’ A @ SPR 8
- ‘ A _TAC USB_PD_ATTACH -
B6
DD+_S HM VDD_1V2_USBLPD N R TI® TP9 VDD_2V7_USB_PD
B 5 R133 10K ﬁ
X2+ EE '} ZLVREG 1V2 — 1 °
TX2- X 4 ¢ 19 X_USB_PD_ALERT GND 1
All - 1 ALERT 7 X_12C2_SDA_3V3
Rx2+_ (AL ¢ scL :
RXZ-_M VDD_5V0 VDD_SY B_PD SDA 8 X_12C2_SCL_3Vv3 - 5 =J:|_3 1.]32 1.1+22 Devmg ggdress
ADDR1 B ‘ 1 10K 1+2 2+3 OXZQ
SBULI® ¢ L19 VSYS ADDRO 12 142 s a OXZ -
sBU2BE X ] 3 X
6! OMHz Bos P Ji4 2+3 2+3 0x2B
cc1hs NCE— ] 110+K2
25 shield_1 cc2fBs GNDHC 3
53 Shield_2 " CC2DB EP[2
Shield_3 GND_A1 D11 | e e
28 Shield_4 GND_B1 Bl 1| P—h |6 STUSB4500QTR GND GND GND
Dishield 5  GND_A12[AL2 i
30fshield 6  GND_B12[B12 2|l N U5
X
DX0750243J2 . . |2C2 add I. OX28
e
i i SRV05-4
GND GND GND
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C. —_ — —
° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
l c450l c451l c452l c453l c454l c455l C456l c457l C458l c177l cusl 0191l c192 l C193 l c194 l c384
10uF —— 10uF —— 10uF —— 10uF —— 10uF —— 10uF —— 10uF —— 10uF —— 10uF —— 1uF 1uF 100nE=—100nF 100nF 100nF 10nF
50V 50V 50V 50V 50V 50V 50V 50V 50V 50V 50V 50V 50V 50V 50V 50V
GND ‘
D48
BAV103 ‘\
Us2 oD
LAO gy ° ° ° ° ° ° ° LVIN vee s r
BLM18PG121SN1 8 7 6 5
l C447l C448l C449l C174l €19 l ca83 c176 43 c242 25 4 cs c19 c408
R225 10uF 10uF 10uF 1uF 100nF 10nF e 4.846 V10 5.145 V
ok 50V 50V 50V 50V S0V el ——1uF . %ﬁ Q26 47uF ; AJuF 4,7uF 100nF 100pF P2 e
50V .l CSD18534Q5, y 16V 6 10V 10V 16V 50V max. 13.
Ho 12 R261 2 VCC_5V_MAIN
— N
GND >33V 4 20
: EN Sw = ) 3
R128 toff=11s LM5116_UVLO 21uVLO Lo/s R262 — 2 ('
10K f sw =388 kHz LM5116_RT/SYNC 3IRT/SYNC csli2 241 C246 C6 Cc7 C18 C409 R267
47uF 4,7uF 4,7uF 100nF 100pF 680
t ss=4.7ms LM5116_SS 7Iss csGli3 16 16V 10v 1o0v 16V 50V
GNP LM5116 RAMP 5/ RAMP DEMB L R264 _ 4m GND
— -l D1
LM5116_COMP 9'comP VOUT 2 Xg HSMG-C280
I3
17
C385 C334 veex
10nF  —=—12pF
50V 50V 14
10% 1% Eppgmg 21
R259 1.215V 8 FB KGND 6 6’\6
4,02K
% LM5116 -
LM5116_FB
3.221V103.396 V
max. 12.7 A
VCC_3Vv3
TP1
VCC_5V_MAIN
C250 | C249 | c248 | c247 | c21 ?&{
—— 47UF == 47uF == 47uF == 47uF == 100nF
16V 16V 16V 16V 16V
GND GND GND  GND  GND ——100pF R190 DMN1260UFA 3
nm
; c1 R270
u 47uF []o
100K 200K 10V Tnm
2+3 1+2
1 1
R241 100 Us7 e e e e e e e
GND GND GND GND GND GND GND GND GND GND GND
C22 2/voD 1 PWRGOOD_VCC_5V_MAIN |7 Q1
100nF nRST DMN1260UFA

16V VSS
MCP120T-4751/TT

GND GND Trip Point min. 4.50 V
nNRST Delay: typical 350 ms (15

GND
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VCC_5V_MAIN

1ov

phyCORE voltage

L48
110R/100MHz

16V 1ov

2

Power sequencing diagram
VCC_IN |
VCC_5V_MAIN
PWRGOOD_VCC_5V_MAIN
VCC_3V3/VCC_3V3_SOM
X_nPMIC_PWRREADY [
SOM_PWRREADY EE—
VCC_5V_SW/VCC_3V3 SW E—
VCC_# —
X_nRESET —
VCC_5V_MAIN vCC_3v3
R140 R141 TP32
10K 10K [ J
P31 SOM_PWRREADY
m X NPWRREADY_OUT I ® 2 | Qi3

Do not power any PCM-070 pin before X_nPMIC_PWRREADY is pulled low!

Buttons

BOM Macro: M-PBA-17-BUTTON
Default: Mounted

|
‘ |
| TP29 ‘
|
| s2 I ‘
‘ PR
[ e X PMICRSTB g !
! 3l | v !
| 4 !
[ 5 !
|
: SKRTLAEO10 |
|
|
| TP30 |
| s3 I :
| —
| 1~ |2 X_ONOFF - ‘
| 3 | e !
[ 4 !
‘ 5 |
|
: SKRTLAEO010 |
|
|
|

‘ DMN1260UFA

GND

GND GND GND GND GND
Peripheral volta x
VCC_5V_MAIN p g
U4
%SF ; VIN_1 VOUT 2
I oy VIN_2 VOUT_1
GND >12V
ON CT
GN
41VBIAS PWR_PA! InF
L C70 ooV
ToonF TPS22975DSG
I 16V tr=4.4ms
GND GND GND GN
VCC_3Vv3
U3 a4
T A2
Tev VOUT_1 co
——4,7uF
GND >1.2 6 1ov
vee sy m m GNDIS l % €399 C400
’ N 1nF 1nF
\ VBIAS PWR_PAD 50V 50V
L E TPS22975DSG
‘ 6 tr=2.9ms
GND GND GND GND GND
Vi 1V8_OUT
VCC_1Vv8_Sw

>1.2V 6 1ov
" o o |
c401 | Cc402

GNDP
VBIAS PWR_PAD|2 nF nF

— 50V 50V
TPS22975DSG
tr=2.9ms

GND GND GND GND

nSOM_PWRREADY

11
2N
IO
[N
<
@
(@]
N
[o5]
IS
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16V

GND

BOM Macro: M-PBA-17-SOMCUR
Default: Mounted

265 4m
0 TP33

,,,,,, PlacetestpadsBSandlS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

VOUT CC SOM g VCC_5V_MAIN |

L7 o |

TP3i0—@ u43 |

TP35@ ; OUT  vCC Cle 22S0R/100MHz |

RS- 10uF ‘

4RS+  GND y ‘

c391 C392 MAX4372FEUK+T |

V_out: 5 mA/mV |

Gain: 50V/V |

[

\

[

D5

HSMG-C280

TP28
cr4 R5 R50
==100nF [| 240 ] 22
16V
1
- D3 Q12 b,
N/ HSMG-C280  DMN1260UFAZY [ 3
N\ a piy
b
GND GND GND
TP36

DMN1260UFA

Q14
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Power SOM / Boot / Misc

330mF
5,5V

e

"

VCC_5V_SOM
X4

T L24l\/cc INL
c377 | C376 M251vCCIN2
A4TUF —— 47uF N24}y,ccTINg
10V 10V L22}\/cCINg
“N/éi VCC_IN5
VCC_IN6
GND  GND N20l\/ccTINT
P2llycc INg

GND Y25 \/|0_SELECT
AA22l\cc RTC

.MQ/“RESET—YZJ- nRESET IN

| Carr X_PMIC_STBY_REQ W20 =

X_PMIC_ON_REQ

V21

X_ONOFF

ON/OFF

X— V25 RESERVED1
X W22 pESERVED?
X WetpESERVEDS

RESERVED4

P15
HK——"RESERVED5

PMIC_STANDBY_REQUEST
PMIC_ON_REQUEST

VCC_3V3 0OUT1
VCC_3V3_0UT2

VCC_1V8 OUT1
VCC_1V8_0UT2

nPWRREADY_OUT

nRESET_OUT

BOOT_MODE1
BOOT_MODE2
BOOT_MODE3
BOOT_MODE4

RTC_nINT
RTC_CLKOUT

JTAG_RESERVED

JTAG_TCK

JTAG_TDI
JTAG_TDO
JTAG_TMS

AA24
AB25

AA20

VCC_3V3_ouT

VCC_1v8_ouT

Confidential information and property of PHYTEC Messtechnik GmbH.

BOOt SWItC o part of these materials may be copied, used or disclosed except
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AB21

u22 nPWRREADY_OUT
R22 X_nRESET

P25 X_BOOT_MODEO
R24 X_BOOT_MODE1
T25 X_BOOT_MODE2
u24 X_BOOT_MODE3
T21 X_RTC_nINT

u20 X_RTC_CLKOUT
AD21 X_JTAG_RESERVED
AC20 X _JTAG_TCK

AC22 X _JTAG_TDI

AD25 X _JTAG_TDO

AC24 X _JTAG_TMS

FPSC Gamma Size L

JTAG 1V8

NRESET

x
ul

JTAG_TDI

JTAG_TMS

CIEIES

JTAG_TCK

JTAG_TCK

R117 0 11

JTAG_TDO

nm 13

NRESET

JTAG_RESERVED

EEEEEEER
XXX X X XX |

[olo[o[ololojolo[ofo]

[S[ele]e[e)e|e)[e)le] |

=
N
x

1

SM-108-01-F-SV-P-TR

Boot location BOOT_MODE S1 switch no.
3[2]1]o[4]3]2]1
eMMC (SOMdefaul) [o o[ 1o o o000
sD-Card(SD2) [0 [o[ 110001
PCL-078 QsPINOR [0 [1]1]ofo]1]0]0
USB serial download | 0 | 0| 0 |1 [0 | Q| 1|1
Fuseboot | 0 | 0| O 40 | O 1|0
JTAGmode |1 | 1|1 L1 ] 01
eMMC (SOM default) [ X | 0478 | OO
SD-Card(SD2) [ X [ 0[1
PCL-079 QSPINOR [X [ 1] 0 [0 |
USB serial download | X | O 1
Fuse boot | X j00] | [9)
M33 low power boot X 0|0
VDD_1V8
PU value = 4k7
R89
2,2K || 4,7K || 2,2K || 2,2K
S1
—8
 E— —
BOOT_MODEL — 7
BOOT_MODE2 — |6
X_BOOT_MODE3 — |5
416131160804A R37 | R209) R38 | R39
[a7x [k [ a7c[] 47K
nm nm nm
GND GND GND GND
VDD_1V8
1X43 C115
X_BOOT_MODEQ 2 O 100nF
] (@] 16V
m X BOOT_MODE1 315 I
mX_BOOT_MODE2 45
mX-BOOT_MODE3 515 GND
X NRESET 615
»——->=0
8o
f-r

@
z
o

SOM mechanical

X4
SIHOLEL
7 °
HOLE2 2
% HOLE3 & g 1¢
LHOLE4 £ S 22
3 g 3P
SlHOLES 2 2 ap
HOLE6 3§
0HoLE7
2lHoLEs T
FPSC Gamma Size L
GND GND
PHYTEC Messtechnik GmbH
P H Y I E‘ Barcelona-Allee 1
D-55129 Mainz
Project: Department: F&E
FPSC Featureset 24A.0 Author:  Schwaer
26.09.2025 ‘ PCB-No.:  1618.0 Revision : 001 ‘ Sheet 6 of 30

5 6




5

6

M23| GND1 GND18

GND115
GND116
GND117
GND118

GND108

AU48] GND109

5 GND110

GND166

V1GND134  GND167

Y1/GND135  GND168

BliGND136  GND169
DlIGND137  GND170
FLIGND138  GND171
AHLIGND139  GND172

AKLIGND140  GND173
AMLIGND141  GND174

APlIGND142  GND175

ATLGND143  GND176

AWIOIGND144  GND177
AW GND145  GND178

AWIBIGND146  GND179

AW22IGND147  GND180

AW26/GND148  GND181
AWS0IGND149  GND182

AWS4GND150  GND183

AWSB|GND151  GND184

AWA4IGND152  GND185
AW48|GND153  GND186

AWS2IGND154  GND187

AWS6|GND155  GND188

AWE0|GND156  GND189
AWE4| GND157  GND190

AWEE| GND158  GND191

GND

AH59

FPSC Gamma Size L

| AW72IGND159  GND192 A1

GND
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USB Debug

VCC_3V3_DEBUG VCC_1V8_SW
% S
Enhanced Channel: Primary Debug Interface *
Standard Channel: Special Debug Interface ;*gi
u15
° s 5\vio nRST[2 C129 123”': GND vces|® a
Lﬁ:ﬁ? E— folgr?F RXD_ECI[2 N 1 B1H X UARTS TXD L44} JART1_RXD pri Debud Interf.
10V 16V TXD_ECI ﬁ ouT BV B2{S i 32212 2:2 ;i UARTL_TXD rimary Debug Intertace
RTS_ECIFL — ¢ UARTL_RTS
X2 S S CTS_ECI/X® Sigg e igﬁ ’p 5/pIR GNDJ4 X UART2 RTS  M4LIjARTI CTS
VBUS_A4 o ¢ ¢{vop nSUSPEND/RL_ECI " R163 10K 74AVC2T45 Special Debug Interface
VBUS_B4[24 c13 C468 c127 NC/DCD_EClvpp 6 1205 — 0% o | ‘ B - X UART2 TXD N46ART2_RXD peci ug
VBUS_A922 ——47uF ——1uF ——100nF GPIO0_ECI/DTR_ECI ﬁw< 10K X UART2 RXD N44J  ART2_TXD
vBUS_B9|2® 10V 10V 16V GPIO1_ECI/DSR_ECI X4 — i 32211 ‘;2 'ﬁz UART2_RTS
m X UARTLRTS  L46{yaART2 CTS
TX1+RZ ¢ L L L G I -
> K GND GND ¥° "IREGIN RXD_SCI[22 N X UARTLTXD _ AE22|jART3 RXD
a1 a9 TXD_SC| i; ouTg ™ ™ ‘ ‘ U . - X _UART1 _RXD AE20 UART3_TXD
q @
RXLeo 8 ——F RS SOl s Raslg ‘ N vees FPSC Gamma Size L
RX1-/BL0 3¢ Tov CTS_SCI o5 10K 2
" Vee USB DEBUG NSUSPEND/RI_SCI ; R150 0K 21 B1 Z
D+_A -USB.| GPIO0_SCI/DCB 2 — A B2
DAY 26B00R/100MHz &5 GPIO1_SCIBTR L ._‘
o [ 8lvBUS GPI02_SQllP L S DIR GNDH
%+—g B7 L16 o USB_DEBUG D_N 4lp. 74AVC2T45
- j— USB_DEBUG_D_P El _ GND
X2+ B2 ¢ 744 231 091
X2 ¢ R269 2/ GND
M o w < H 680 SlEp
RX2+
—[a10 D12 CP2105
RX2-_|=5——X ii ay ii SRV05-4 \
SBULIEE < Pt -l D6
sBU2BE — W/ Hsme-c280
N
o~
cc1is
25/ Shield_1 cc2is
ij Shield_2 L
Shield_3 GND_A1
28| Shield 4 GND B1/BL R239 R240
Dishield 5  GND_A12[AL2 51K | 51K
Olshield 6  GND_B12{E%2
| DX07S024332 i i i i
GND GND GND GND GND GND @ GND
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USB Hub

VCC_5V_SW

VDD_1V1_HUB
A

Confidential information and property of PHYTEC Messtechnik GmbH.

No part of these materials may be copied, used or disclosed except
with written permission of PHYTEC Messtechnik GmbH.

u11
6 C228||100nF
VIN VBST 4{ }Wl
EN swi2 o 115 g 220H o N N PR *
lc446 lczn lc137
4 1 47uF 10uF 100nF
820 VFB GND 6,3V 10V 16V
oV R196 TPS563200DDC
nm 12K GND GND GND GND
1%
USB-HUB signal assignment
GND GND Signal Function
USB_HUB_1 mPCle
USB_HUB_2 AV-Connector
USB_HUB_3 USB Type-A
VCC_3V3_SW VDD_3v3_HUB TP75 USB_HUB_4 LVDS1-Connector
u12 L6
AZlyiIN - VOUTAL o mm ° ° ° ° ° ° ° °
B2 ON R176 220R/100MHz
C270 81l oD o C269 C308 | C143 | C309 | Cl42 | €310 | C141 | C311 | C140
10uF 10uF 1uF 100nF=— 1uF 100nF=— 1uF 100nF=— 1uF 100nF u3s
1ov TPS22916C 1ov 16V 16V 16V 16V 16 i USB DN1 D+t X_USB_HUB_DN1 P
g: > USB__DN].__D- 2 X_USB_HUB_DN1 N.
L5 q 21VD
e o o 220R/100MHSND USB_DNl_SSRX+ 3
c272 C319 | C151 | C316 | C150 | C317 | C149 | C318 ' VDD 1v1 1 s USB_DN1_SSRX- X
L AL AL AL AL AL AL £ B T T T —
4 LVPD_1v1 3 o USB_DN1_SSTX-{4+——
VDD_1V1_4 .
GND C312 | C147 | €313 | C146 | C314 | C145 xgg—gi—g PWRCTL1/BATENL X
1uF 100nF=— 1uF 100nF=— 1uF 100r o 46 RI78__ 10K
e A
v | 16v | 16v | 18v | 16v | 16V 7 xgg—l\’i—g nNOVERCURL VEC_3va_swW
VCC_5V_SW
9 USB_HUB_DN2_P
R193__ 909K g R174 10K %SS%—_%'}‘\IZZ—_%f 10 USE_HUB DN2 N gy
oNp N USB_DN2_SSRxX+ 14— )CC.3V3 SW
& & USB_DN2_SSRX-P&— ¢
o o
USBUR, SSTX+ n 0 USB_DN2_SSTX+H ¢ R177
. [ USB_UP_SSTX- > a USB_DN2_SSTX-22——5¢  []10K
SB_UP_SSRX+ PWRCTL2/BATEN232 X _USB_HUB nPWRCTL2 g
USB_UP_SSRX-
NOVERCUR2 47 X_USB_HUB nOVERCURZ.
NC
Q
NRESET
USB DN3 D+ 17 USB_HUB_DN3 P.
SDA/SMBDAT » USB_DN3_D-1%8 USB HUB DNS N g
SCL/SMBCLK 12C3 addr. 0x44 N a
g s - USB_DN3_SSRX+ 22 USB_HUB_DN3_RX0 P.
nSMBUS_SEL/SS_SUSPEND S £ USB_DN3_SSRX- 2 USB HUB _DN3 RX0 N g
a
19 C1341]100nF USB_HUB_DN3 TX0_P
X 4 L('JSS%—DDI\,‘\%—SSSSTT); 20 Il16v_ C135 } } 100nF USB_HUB_DN3_TXO_N g
N 16V
x
g PWRCTL3/BATEN3 33 USB_HUB nPWRCTL3.
NOVERCUR3 44 USB_HUB nOVERCUR3.
XO
R169 10K NAUTOEN/HS_SUSPEND USB_DN4_D+ 24 X USh HUB DNAP o
USBE_DN4_D- -
oRL71 10K 42|5)NGED/SMB_ADD2/HS_UP »
R172 10K 40/nFULLPWRMGMT/nFULLAUTO/ 5 |« USB_DN4_SSRX+ > ———x
o e A A ODL/SS UP 3 & USB_DN4_SSRX-132— ¢
- - =1 a
oRL70 10K 41ipyypeTRL POL e | USB_DN4_SSTX+/28 ¢
R173 10K 5 o USB_DN4_SSTX-[2l— X
o =P — 9% Mirpgy o 0
PWRCTL4/BATEN4 22— ¢
ORI 1 use R1 R179 10K
° 65 nOVERCUR4 4«:»—943 VCC_3V3_SW
GND_PAD
TUSBB042AI
GND
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USB Type C

VCC_1V8_ SW  VCC_5V_SW
A A

U4 VBUS_C
R43 1
IN L28
H 47K ouT® Py ® —
x4 600R/L00MHz
SIEN C153 C360 C361 C379
USB1_VBUS 280 . ——100nF —— 10uF —— 10uF ——47uF
FAULT 16V 16V 16V 1o0v
USB1_PWR_EN|ADS? X_USB1 PWR_EN
USB1_nOC [AES8 X_USB1_OC 5,LMm GND L2 4 ]
AD61 X_USB1 DN C362 | R198 TPS2553-1
Bzgi—g—’; AC62 X_USB1_DP ——10uF || 26,1K GND 2 5
USB1_[DAES? X USBL 1D 16V 7 1% |_OS: 908 MA to 1081 mA
AF67 X_USB1_RX0_N L
ngi—gi((g—’; AE66 X_USB1 RX0 P GND GND
USB1 RESERVED1 AH67 X_USB1 RX1 N
USB1 RESERVED2 |AG66 X_USB1 RX1 P
USB1 TXO NIAF7L X_USB1 TXO_N
USB1 TXO PlAE70 X_USB1 TX0_P
USB1 RESERVED3|AH7L X_USB1 TX1 N
USB1 RESERVED4|AG70 X_USB1 TX1 P
FPSC Gamma Size L
VCC_5V_SW VCC_3V3_sSwW
A
R180 R249
VCC_1V8_SW H 10K 300K
nm
237 Bk
2[ 11 D43 nm—
N R258  147KR273 750K

BASA40LP-7

GND

GPIO anschlieRen

DMN1260UFA L o
243 2[ 1 D44
N

BASA40LP-7

USB-C_nINT/AUDIO_AC

» VCONN_nFAULT

X3
’;j VBUS_A4
5 s
B9 -
GND2 GND1 34{ GND VBUS_B9
OUT 2+ ﬁ IN 2+ X_USB1_TX0 P_CON A2 TX1+
OUT 2- % ‘g IN 214 X_USBL TXON_CON  A3|qy .
(R —~ 15
O 1=
USB1_RX0_P OUT 1+ 2 g IN 1+ X_USB1_RX0 P_CON B11 RX1+
USB1 RX0_N OUT 1- 8 IN1- ; X_USBL RX0_N_CON B10|pvy .
EMI8142 26|p, A
Allp-"A
L36 B6
D+ B
GND| 5/ GND2 GNDL1f3 Ex B7\p. B
[}
USB1 TX1_P OUT_2+ ° % |N_2+ 2 X_USB1_TX_P_CON B2 X2+
USB1 TX1_N OUT 2- 3 é IN 2- - X_USB1_TX1_N_CON B3 TX2-
5 _ 5 IN_:
0 8
USB1 RX1 P 0 € X_USB1 RX1 P_CON All
USBL RX1 N 10 OUT_1+ < § IN_1+ 7 X_USB1 RX1_N_CON A10 RX2+_
51OUT_1- IN_1- 5 RX2-_
EMI8142 w  helspiy
X——B8isBuU2
USB-C_CC1 A5 cc1
USB-C_CC2 B5 cc2 Shield_l 25
Shield_2}25
D47 ALGND_AL Shield_3}2~
BlIGND_B1 Shield_428
1D+ AL2IGND_A12  Shield 52
L/ GND 3 B2 GND_B12  Shield 612
b | DX07S024332

TPD2EUSB30  GND

77
SHIELD_USBC

GND

PHYTEC

PHYTEC Messtechnik GmbH
Barcelona-Allee 1
D-55129 Mainz

Project:

FPSC Featureset 24A.0

Department: F&E

Author:  Schwaer

26.09.2025 ‘ PCB-No.: 1618.0

Revision : 001 ‘ Sheet 10  of

30

C234 || 100nF X_USB1_TX0_P
- X C235][100nF [[50v X_USB1_TXO_N
= X I T's0v
RX1p|15 X_USB1_RX0_P
= X_USB1_RX0_P RX1n 14 X_USBI_RXO_N
= X_USB1_RX0_N 10
TX2p 21 C232 || 100nF X_USB1_TX1_P
X_12C3 SDA_3v3 _ R119 26 20 C233[100nF |50V X_USBL_TXL N
. X_12c3 sCL_3v3 Rl 0 25 Seu >2n NEY
| | SDA/OUT1
Rx2p|12 X_USB1_RX1_P
VDD_IO_1V8 T N/OUT3 Rx2n 8 X_USBI_RX1_N
241/CONN_FAULT_N cc12 USB-C_CCL
Céalt USB-C_CC2
R44 R45 46 2p
4,7K 4,7K K 13 4
GNDO PORT———X
28/ GND1
Slep ADDR 22
HD3SS32201 12C: 0x47 R121
0
GND GND
2 3

5
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Reserved headers

X_RESERVED1 1 Xiz% 2 X_RESERVEDI12 g
X_RESERVED2 35oM X_RESERVEDG g
X_RESERVED13 551018 X_RESERVEDS g
X_RESERVED14 71508 X_RESERVEDY g
X_RESERVED7 9ISIOM0 X PMIC RST B
m X_RESERVED15 151512 X_PMIC_INT_B o
m X_RESERVED16 131515114 X_RESERVED4 g
m X_RESERVED5 15/ 515146 X RESERVEDL? o
m X_RESERVED18 17/S1G1A8 X RESERVEDLO o
@ X_RESERVED20 19/515120 X RESERVED21 o
1470V20B10T
X29
@ X_RESERVED22 1oR X_RESERVED23 g
m X_RESERVED24 35oM X_RESERVED25 o
m X_RESERVED26 551018 X_RESERVED27 g
m X_RESERVED32 1508 X_RESERVED31 g
@ X_RESERVED33 9S00 X RESERVED35 o
X _RESERVED39 11/STOH2 X RESERVED36 o
X _RESERVEDA0 13/ATO4 X RESERVED3S o
@ X_RESERVED43 15/5[016_ X RESERVED3O0 g
m X_RESERVED42 17/S1518 X RESERVED3?
@ X_RESERVED41 191510120 X RESERVED34 g
1470V20B10T
X30
@ X_ETH 10G CLK EN 17=r~12 X_RESERVEDA8 g
m X_RESERVED84 35oM X_RESERVEDA49 g
@ X_RESERVED61 551018 X_RESERVEDS5 g
@ X_RESERVED70 1508 X_RESERVEDS6 g
m X_RESERVED62 9S00 X RESERVED7L g
m X_RESERVED72 11/S15142 X RESERVEDS? o
@ X_RESERVEDS52 13[515114 X RESERVEDSS o
m X_RESERVED89 15/ 515146 X RESERVED73 o
@ X_RESERVEDS51 17/515148 X RESERVED63 o
@ X_RESERVED50 19/515120 X RESERVEDS3 o
1470V20B10T
X31
m X_RESERVED44 1ToR X_RESERVED74 g
m X_RESERVEDS4 35oM X_RESERVED75 g
m X_RESERVED64 551018 X_RESERVED76 o
m X_RESERVED65 1508 X_RESERVEDSS g
@ X_RESERVED77 9S00 X RESERVED78 o
m X_RESERVEDS6 11515142 X RESERVEDS? o
@ X_RESERVED79 13[515114 X RESERVEDSO o
m X_RESERVEDS8 15/ 515146 X RESERVEDSI o
m X10G_niNT 171515148 X_FAN_FB g
m X_RESERVED83 191515120 X RESERVEDS? o
1470V20B10T
X32
1{ /02X RESERVED102 o
' X_RESERVED122 35014 X_RESERVEDOL g
@ X_RESERVED111 5151018 X_RESERVED92 g
m X _RESERVED103 Uit X_RESERVED93 g
@ X_RESERVED112 9S00 X RESERVED94 o
m X RESERVED124  117Si=112 X RESERVEDIOO g
m X RESERVED125  13/Si=114 X RESERVED9O
m X RESERVED114  15[<i=116 X RESERVEDILO g
m X RESERVED104  17;St=118 X RESERVED123
m X RESERVED126  19/Si=120 X RESERVEDILI3 g
1470V20B10T
X33
@ X_RESERVED115 L{ o2 X RESERVED127 o
@ X_RESERVED105 3[51OM4 X RESERVEDLZS o
m X_RESERVED116 5[5106 X RESERVED120 o
@ X_RESERVED130 7I51O8_ X RESERVEDLI7 o
@ X_RESERVED131 9[5TOM0 X RESERVEDIO6 o
m X RESERVED118  117Si=112 X RESERVEDY5 o
m X RESERVED119  13{Si=114 X RESERVED9S o
m X RESERVED107 15[ Si=116 X RESERVED97 o
m X RESERVED108  17;Si=118 X RESERVEDI2 g
m X RESERVED100  19/S1=120 X RESERVEDIOL g
1470V20B10T
X48 X47
Stud Stud
GND GND

PCL-078

PCL-079

X_SAI5_RXD3/FLEXCAN2

nc
nc

X_PMIC_IRQ_B
VIN_SNVS_1v8

nc

X_SD3_RESET_B

nc
nc
nc

X_PMIC_RST_B
X_HDMI_EARC_AUX

nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc

X_GPIO1_lO05
X_GPIO1_I000

nc

X_GPIO1_l003

nc
nc
nc
nc
nc
nc
nc
nc
nc
nc

X_ETH_GPIOO
X_ETH_GPIO1
X_SAI1_TXD7

nc
nc
nc
nc

X_SAI3_TXD
X_SAI1_MCLK

nc
nc
nc
nc

X_ETH_nINT_nPWDN
X_SAI1_TXD6

nc
nc

nc
| PMIC_SD_VSEL/GPIQ® 1004

12C1_SCL
nc
nc

nc

n
nc
nc
nc

X_VDD_ARM_PG
X_VDD_SOC_PG
X_PMIC_INT_B
nc

nc
X_eMMC_nRST
X_PMIC_XFB
X_FSO0B
X_PGOOD

nc
X_EARC_AUX
nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc
X_PCIE_REF_OUT_CLK_N
X_PCIE_REF_OUT_CLK_P
nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc
X_ETH2_GPIOO
X_ETH2_GPIO1
X_ENET1_MDC/GPIO4_IO00
nc

nc

nc

nc

12C1_SDA
”CCM_CLKO2
X_CCM_CLKO3

FPSC reserved/test pins

X4
= X_RESERVED1 AE24 RESERVED1 RESERVED11 AH37 X_RESERVEDS81 -
™ X_RESERVED2 AF25 RESERVED?2 RESERVED12 AH41 X_RESERVED82 ™
» X_PMIC_INT_B AG26 RESERVED3 RESERVED13 M49 X_RESERVEDS83 ™
» X_RESERVED4 AG34 RESERVED4 RESERVED14 AJ26 X_RESERVED84 -
™ X_RESERVED5S AG36 RESERVED5 RESERVED15 AJ34 X_RESERVED85 -
™ X_RESERVED6 AG38 RESERVED6 RESERVED16 AJ36 X_RESERVED86 -
™ X_RESERVED7 AG40 RESERVED7 RESERVED17 AJ38 X_RESERVED87
™ X_RESERVEDS8 AG42 RESERVEDS RESERVED18 AJ40 X_RESERVEDSS
™ X_RESERVED9 AH25 RESERVED9 RESERVED19 AJ42 X_RESERVED89
» X _PMIC_RST B AH33 RESERVED10 RESERVED20 L48 RESERVMED90
X_EARC_AUX 136 RESERVED9%. -
= X_RESERVED12 M15| o cEmyERSY 7 RESERVED21 SERVEDOZ b
= RESERVED22 - — — — — — |
- X_RESERVED13 N16 RESERVED23 RESERVED35 J54 R RVED93
m— X RESERVED14 AALGIRESERVED24  RESERVED36[222 B
™ X_RESERVED15 AL28 RESERVED25 RESERVED37 J50 RESERVED95
- X_RESERVED16 AL30 RESERVED26 RESERVED38 J48 RESERVED96
- X_RESERVED17 AD67 RESERVED27 RESERVED39 J46 - RVED97
Sl welneeneos  reseveou g oo
™ RESERVED29  RESERVED41
@ X RESERVED20 T67| RESERVED30 RESER 51332 X RESERVED100
m X RESERVED2L R66| RESERVED31 RESERVEDA hazo RESERVED101
- X_RESERVED22 P67 RESERVED32 RESEF ED44 X_RESERVED102
- X_RESERVED23 N66 RESERVED33 RES| D45 X_RESERVED103
- X_RESERVED24 M67 RESERVED34 16 X_RESERVED104
X RESERVED2S o | 7 N X_RESERVED!
X_RESERVED26 L14 RESERVED47 ED5Y 68 X_RESERVED
X_RESERVED27 Ni4| pECERY EDS0
= X _PCle_REF_OUT_CLK N R14 RESER! 49 ED61 R68 X_RE, D108
- X _PCle_REF_OUT_CLK P AM29 D 0 D RVED62 N68 X _RES D109
. e e e
X_RESERVED32 Sggggxgggg H49 AP XORESERVEDM
X_RESERVED33 RESERVEDG6 HS7 " RVED113
X_RESERVED34 RESERVE H33 1 X RESERVED114
X_RESERVED35 RESERVEDBS 2o | ESERVED115
—
X_RESERVED:! RESERVED ERVED116
X_RESERVED37 RESERVED70 hH210 X_RESERVED117
X_RESERVED38 e | . 4 Y X_RESERVED118
s s nescrveor;  neskpilmg - eestrcous 3
X_RESE 4 ] N12 RESERVED72 RES D8 L70 X_RESERVED121 u
X_RESERVED42 | p11| RESERVEQRS RESERVRBS! 7 X RESERVED1Z2 ™
X_RESERVEDA3 4 Riz| RESERVE RESERVER@S| o X RESERVED123 ™
X_RI ED4 T11 RESERVED90 G48 X_RESERVED124 -
, ESERVED91 -
= vl crveoog 0 ceEsenvol
INT w12 RVED93| aa X_RESERVED127
RESERVED94 -
X RVEDA48 AN20 RESERVED95 G32 X_RESERVED128 -
: ESERVED49 ANG2 RESERVED96 G30 X_RESERVED129 -
G Reserveby 0 ceesenveon
= X_RESERVED52 R7015 RESERVED98 G24 u
X_RESERVEDS3 A P71 RESERVED99| = -
X_RESERVED54 | RESERVED100/ >
————— - RESERVED101 820
- i EEEE%E i j& SERVED102 - —~ — — — — 1 AM75
: . ., RESERVEDI03 RESERVED131 7S
RESERVED104 RESERVED132AL74
: M7 RESERVED105 RESERVED133[AY4 XTESTL __ gTps51
P RESERVED106 RESERVED134AH7S XTEST2 g Tp52
R8| RESERVED107 RESERVED135AE75 XTESTS g Tps53
Y8| RESERVED108 RESERVED136 [AE/4 XTESTA @ Tp54
V7IRESERVED109 RESERVED137AC74 XTESTS @ Tpss5
Y7IRESERVED110 RESERVED138[AB7S XTESTE g Tps56
AB7\RESERVED111 RESERVED139 %2 X TEST? ® TP57
X_RESERVEDES ACB| PESERVED112 RESERVED1401Y2 XTESTSE __ gTps5g
X_ETH_10G_RX0_N AE8| RESERVED113 RESERVED141}%74 X_TESTO ® TP59
X_ETH_10G_RX0_P AF7| RESERVED114 RESERVED142|R%4 XTESTIO g Tpgo
X_ETH_10G_TXO N AHT PESERVED115 RESERVED143P73 X_TESTIL ® TP61
X_ETH_10G_TX0_P AJB|RESERVED116 RESERVED144 M7 X_TEST12 ® TP62
m—XRESERVED70 AL8| PESERVED117 RESERVED145/[L4 XTESTIS g 7Tpg3
m X RESERVED7L AM7|RESERVED118 RESERVED146 2% XTESTIY @ Tpgs
m X RESERVED72 AR26| PDESERVED119 RESERVED147H7 XTESTLS @ TpP65
m— X RESERVED73 AR28| PDESERVED120 RESERVED148E%6 X TESTI6 g Tpge
m X RESERVED74 ARS2| pDESERVED121 RESERVED149E%4 X_TESTL7 ® TP67
m— X RESERVED75 ARS4| DESERVED122 RESERVED150E%0 X TESTI8 o Tpgs
m X RESERVED76 ARS8| PESERVED123 RESERVED151 E48 X_TESTL9 ® TP69
m X RESERVED77 AR40| pESERVED124 RESERVED152E44 X TEST20 g 1p70
m X RESERVED78 AR42| DESERVED125 RESERVED153E42 X_TEST2L ®TP71
m X RESERVED79 AR44| DESERVED126 RESERVED154 E40 X_TEST22 ®TP72
m X RESERVEDE0 AR48| DESERVED127 RESERVED155E38 XTEST2 g Tp73
AR50/ RESERVED128 RESERVED156/E34—
ARS4| RESERVED129 RESERVED157 E32—
ARS6| RESERVED130 RESERVED158E28—
RESERVED159 25—

FPSC Gamma Size L

Confidential information and property of PHYTEC Messtechnik GmbH.
No part of these materials may be copied, used or disclosed except
with written permission of PHYTEC Messtechnik GmbH.

PCL-079

PCL-078

X_| 2_RXD(MB3 Debug)
' Al 33 Debug)
‘ _ RTC _EVI
I nc

nc

nc

X_TAMPERO

X_CLKIN2

X_EEPROM1_WC
nc

nc

nc

nc

nc

nc

nc

nc

nc

X_TAMPER1
X_CLKINL
X_NTEMP_ALERT
X_EEPROM2_WC
nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc
VDD_0V8
VDD_VAON
NVCC_SD2
VDD_LDO3
nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc
VDDQ_DDR
VDD2_DDR
nc
VDD_SOC
VDD_ARM
VDD_BBSM_0V8

nc

X_RTC_EVI

nc

nc

nc

nc

nc

X_CLKIN2
X_EEPROM1_WC
X_GPIO1_l010
nc

nc

nc

nc

nc

nc
X_CLKOUT2
X_CLKOUT1
nc

X_CLKINL
X_NTEMP_ALERT
X_EEPROM2_WC
nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

VDDA_1V8
VDDA_1V8_OUT
VINT_1v8
NVCC_SD2
NVCC_SNVS_1V8
nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc
NVCC_DRAM_1V1
nc

VDD_SOC
VDD_ARM

nc

J10 closed = SOM factory EEPROM unprotected

J15
1
X _RESERVED108 T R21 1K

0 nm
GND

J11 closed = SOM user EEPROM protected
VDD_1v8
J16
X_RESERVED121 T R21Q: 1K %
0 nm
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Gigabit ETHO Power on sequence: T rmission of PHYTEC Messtechnik GmbH.
VDD_3V3 VDD_1V8_I0_ETH10G VDD_2V0_ETH10G ‘
D22 TPa7 u42
ﬁ - 21 ﬁ VDD_1v8_I0_ETH10G
N
C268 | C267 1PS79SB30 C297
VDD_3V3 D19 VDD_2V5_ETHO 10uF 10uF uU19 1uF 02
ﬁ s 10V 10V VIN VOUT 16V VDD_2V0_ETH10G
° °
N VA20
C262 C261 1PS79SB30 R236 C290 EN FB ca42 100R/100Mhz/3A
10uF == 10uF u16 39K 1uF
v | 1ov L 1% 16V GND NC 100nF ==1uF =—47uF
VIN vVOouT 7 paD 16V 16V 6,3V
) 16V
EN FB TLV758P
GND
GND NCls R230 oD o6 VDD_1V0_ETH10G
7 <[l 1k
16V PAD 1% VAL0 100R/100Mhz/3A
TLV758P c443 Z
o = PGOOD_0V7_ETH10G 12\0;“: 12\':/ ‘617:';{'/:
GND GND GND GND B
: VDD_1VO_ETH10G
ﬁ D21 TP46 GND
l P 2 M 1 ° VDD_1V0_ETH10G
czsel C265 1PS79SB30 G3
10uF 10uF U18 V20_SERDES V10_SERDES ca44 100R/100Mhz/3A
10V 10V 8l\vIN VOUT ——100nF == 1uF 47uF
16V 16V 6,3V
VDD_1V: VDD_1VO0_ETH '
2" e ‘e e el | GROUND e
® 2 M 1 C296 3| GND NG 6,3V 16V 16V
lczml C263 1PS79SB30 c201 *ig\':/ 7 PAD AVSS_PLL A4
igtj}: 183/': ™ ig\':/ TLV758P GND F5VSS 04 AVSS 0322
AVSS o1
EN FB D5|\/S5 01 AVSS_00
GND NC VDD_1V8 = VSS_00 RG_E7 &
Tov ' PAD N | AQRII3C-BI1- i
TLV758P GND GND
GND GND GND GND GND
VDDSVO TP45
VDD_( OV7 ETH10G I
o R272 lc439 C99 a6
VDD_1V8 VDD_2V5_ETHO VDD_3V3 [ VDD_1V8_ETHO 6,49K 47uF ——100nF Stud
T IS IS u7 6,3V 16V
® o—1llvIN_1 VOUT_2-
2 . —. |8
l C305 l C112 VIN_2 vouT_1 R271
1uF 100nA 39K
16V T 16V oND
SloN CT 6
C395 C294 =L
GND 5 10nF 1F GND
4vBIAS PWR_PAD2 50v 16V
TPS22975DSG
- TP48
GND GND GND
VDD1V8 VDD_3V3 VDDflVB VDD&SVS s [ ] VDD_1V8_I0_ETH10G
1 7 ﬁ
4 ® ® ® VIN_1 VOUT_2
R278 TP49 SENSE_OUT L2 VIN_2 vouT 18
] 51,1k (open drain) R156 C299 | C98 co7 €300
10K 1uF 100nF == 100nF 1uF
T 16V T 16V T 16V 16V
SENSE (0,5V Th) ° 3l on cTle
5 C393
GND CT1C394 e GND > 10nF
TPS3897A prge VDD_3V8\/g|AS PWR_PAD 50V
50V TPS22975DSG nm
nm GND GND GND GND GND GND
GND
PHYTEC Messtechnik GmbH
VDD 1VO0 ETH10G threshold: 746 mV PHYTEC pareclona Alee 1
—_ —_ " D-55129 Mainz
Project: Department: F&E
FPSC Featureset 24A.0 Author:  Schwaer
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Ethernet 10G

VDD_1v8
R143
10K
u42
X_ETH_10G_CLK_EN
= X_RGMII2_MDIO D2/ MDIO DATA AP
m X _RGMII2_ MDC E1lMDC AN
X _ETH_10G Rx0 P C79]| H8
: X_ETH 10G Rx0 N 16V |[100nF  C80] | G8 TI');_T\I S—E
16V [ 100nF - -
@ X ETH 10G TX0_P Glipx p cp
@ X ETH 10G TX0 N H YN CN
VDD_1V8_I0_ETH10G 3—5
SYNC_1588 =
R142 w ETH10G VIO SEL_ Fll\ppio sgL
R202 10K ETH 10G XTAL SEL F8 LEDO
mETH 10G XTAL SEL F8|
1K m nXTAL_SEL LED1
m_ETH_10G_ADDR3 H5| ADDR3 LED2
ETH_10G VIO SEL g aND
ETH_10G_XTAL SEL g CLKO_50M_A
ETH 10G ADDR3 g CLKO_50M_B
R203 | R204 L R205
i ] r}n’g TP3s@——— S ITAG_TDI
TP39@—— CLJTAG_TMS A
TP400—22 JTAG_TDO S
1 1 TPAl@® (57— |JTAG_TCK
GND  GND  GND RZOFFB 1K H4 0 ITAG TRST
State Setting Signal GND
Low | VDD_IO=18V ETH_10G_VIO_SEL
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Expansion Connector
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USB Type A 3.0
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