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phyCORE-i.MX 91/93 Connectors

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.

x1 1
1 4{1 GND 32{32 GND
2 2 X_TAMPER1 33 33 X_UART7_RTS
2l3 X_ADC_IN1 34 34 X _LVDS CLK P
4 4 X_ADC_IN2 |35 X_LVDS CLK N 4
el5 X_SD2 nRESET - * 36 X_UART3_TX/GPIO2 14
ale. X _SD2 CLK - * 37 37 X_UART3 RX/GPIO2 15
7 7 X _SD2 CMD - * 38 X LVDS D2 P
al8 X_SD2_D0 - % 20139 X_GPIO2_17/TPM_nIRQ
ol9 X_SD2 D1 - * 40 X_GPIO2_18/PWMS5_2
10 10 X _SD2_D2 - * 41
11 11 X_SD2 D3 * 42
12 12 X_ENET2 TX+ 43
13 13 X_ENET2 TX- 44
1414 X_ENET2 RX+ Pt
15|15 X_ENET2 RX- 46
1116 X_ENET2_LED1/SPEED - 47
17 17 X_ENET2 _LEDO/NWAYEN - 48
18 18 X_ENET2 MDIO 49
10119 X_ENET2_MDC 50
20/20 X_SPI6_MISO - 51 o X
2121 X_SPI6_CSO - /  WReEnNEmTXD0 4
2022 X_SPI6_MOSI L Xenertix Dt G
2328 X LVDS D0_P mm-“.’
24 24 X_SPI6_CLK ENET1_TX D2
25/25 X_LVDS DO N lss  xenerirxoo [ 0N
o [26 X_LVDS D1 P
27 27 X_LVDS D1 N -
28 28 X _GPIO2 7 -
0gl29 X _UART7 TX
302 X_UART7_RX -
31 31 X_UART7_CTS -
PBA-CD-33 \
x1
aal63 X_SD3_DO ~ 94 X_VCC_SNVS
64 64 X_SD3 D1 - o X 12C2 sCL -
a5 65 X USB1 D N X_USB1_VBUS X 12C2 SDA
|66 X_USB1_D_P - 97 X_USB1_ID -
67 67 98 X_nRESET_OUT -
~a|68 X_CLKIN1 - 9 X_ONOFF -
/0169 X _USB2 D N X_USB2_VBUS X _nRESET_IN
70 70 X _UsB2 D P 1 101 X_PMIC_ON_REQ
71 Al 2 102 X_PMIC_STBY REQ
72 72 X_nENET1_INT/CCM_CLK1 103 103 X_nPWR_READY
73 73 X_GPIO3_27/CCM_CLK2 104 104 X_TAMPERO
74 74 X_SD3_D2 - 105 105 X_UART1_RXD -
75 75 X_SD3 D3 - 106 106 X _GPIO4 29/CCM CLK4 -
76 76 X _USB2 ID - 107 107 X_UART1 _TXD/BOOT MODE 0 -
77 7 X_GPIO4_28/CCM_CLK3 108 108 X_SD2 _nCD
78 78 X_I3C1_SCL/IGPIO1_0 - 109 109 X_SAl1_TXD0/SPI1_CLK/BOOT MODE 3 -
79 79 X_UART5_RX/CAN2_TX - 110 110 X_SAl1_RXDO/SPI1_MOSI
80 80 X_UART5_CTS 111 111 X_SAl1_TXFS/SPI1_CS0/BOOT_MODE_2
81 81 X_ADC_INO 112 112 X_SAl1_TXC/SPI1_MISO
82 82 X_UART5_TX/CAN2 RX 113 113 X_CAN1_RX
83 83 X_UART5_RTS 114 114 X_CAN1_TX
84 84 X_13C1_SDA/GPIO1_1 115 115 X_UART2_RXD/SAI1_MCLK
ar 85 X_SD3_CMD - 116 116 X_UART2_TXD/BOOT MODE_1 ~
a6 |86 X_GPIO4 16/nCAN_EN - 117 17 X_WDOG_ANY/GPIO1_15 -
87 87 X_GPIO4 26/RTC nINT - 118 118 X_CLKIN2 -
aql88 X_GPIO1_10 - 119/119 X_MIPI_CSI_CLK_N -
89|80 &ND 120120 X_MIPI_CSI_CLK_P -
90 90 121 121 X_MIPI_CSI_ DO N -
91 91 VCC3V3_MAIN 122 122 X_MIPI_CSI DO P
92 92 123 123 X _MIPI_CSI D1 N
02193 ® 124 124 X _MIPI_CSI D1 P
PBA-CD-33 PBA-CD-33

Note: all signals have 1.8 V voltage level

* Note: SD2 signal voltage level depending on NVCC_SD2 and can be 1.8 V or 3.3V
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phyCORE-i.MX 91/93 Connectors

Pads underneath

Note 3:
RTC_XTALI on SOM is already tied to GND.

12pF || C171 0
one 50V 1 nm
XT2
CM7V-T1A RTC_XTALI

12C addresses used on SOM:

- EEPROM on SOM Memory Area

- EERPOM on SOM ID Page

Onboard used 12C addresses:
- Expansion Connector
- EEPROM Memory Area
- EEPROM ID Page
- External RTC

- AV Connector
-USB-C PD ST

PAD21 148

B
x1

1251pAD1 PAD19 148

126 pAD2 PAD20 144

Confidential information and property of PHYTEC Messtechnik GmbH.

No part of hestH@r IS may be copied, used or disclosed except
with writter} permission of PHYTEC Messtechnik GmbH.
R50
10K

|202 X_nRESET_OUT
0x50
<
0x58 —%
12C2 SP{' !;\ upler
-54 2,2nF C434 || 2.2nF
x5C
0x5

>

424 1MEG
GND

SB_Shield2 USB_Shield3

€192, C193 near ETH1& ETHO shield
C433||2,2nF €391 [2,2nF
172KV

P C193 EkZ\?F > P! C192|2,2nF

C191 close to CAN connector

C191]4.70F
C4152,2nF KV
® Rz vEc ¢ ¢
77 i 77
USB_Shield GND Shield GND CAN_Shield GND

GND for Measurement

R197
nm
- X28 X29 X30 X31
Stud Stud Stud Stud
— RTC_XTALO
“nm
| 12pF || C172
GND| 50V 1 nm hd 1
GND
GND GND GND GND
&25
S2/|S1) | x8 | |X37| | x4 X11 X10 x36 | X4
©
X24 Ix43| A/NV-Connector
K42 X1 e
x
2.2mm/4.5mm X32 @
GND z1
PHYTEC X49 1 1
PHYTEC Logo
X25
DMC1  DMC2 x38
X1
@ DMC DMC
2.2mm/4.5mm . X4 A
GND GN TeserDMC  LaserDMC (27 ’—MXS-PCAE Xaj
PHYTEC Messtechnik GmbH
PHY I E‘ Barcelona-Allee 1
D-55129 Mainz
Project: Department: ~ F&E
PBA-CD-33 (KPB-04729-xxx) Author:  B.Feldmann, H.Atifi
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VCC _IN via Power Connector

BOM Macro: M-PBA-33-PWRCN
Default: Mounted

108V10264V
VCC_IN_PWR_CON

max. 7.4 A

Q31
DMP4015SSS

Q32
DMP4015SSS

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.

VCC_IN
PN

Default: Mounted

X38

BOM Macro: M-PBA-33-USBPD

25

Shield_1
Shield_2
Shield_3
Shield_4
Shield_5
Shield_6

USB-C

N
&

27
28
29
30

VBUS_A4
VBUS_B4
VBUS_A9

VCC_IN_USB_PD
A

D24
SMBJ26CA

VBUS_B9

TX1+
TX1-

RX1+
RX1-

D+_A|
DA

D+ B
D-B

TX2+
TX2-

RX2+_
RX2-_

SBU1
SBU2

cc1
cc2

GND_A1

GND_B1
GND_A12
GND_B12

ol
El

PINE
V)

D:

]
>

C333
——10uF
50V

ESDA25P35-1U1M

s
!

100nF
50V

VCC_2V7_USB_PD

VCC_1V2_USB_PD

D15
4 1PS79SB30

Pnecied 10 VDD

Y

4l

|
|
|
\
|
|
|
|
|
|
€301 !
—1@0nF !
|
|
|
|
|
|
|
[
|

C357
1uF
50V

I
I

lsov
I

C295
100nF

C296
OOn F

I
L

C331
10uF

C332
10uF

C359
1uF

C358
1uF

50V

100

—=—100nF

C300
50V

lsov Isov
oy

g

lsov
|

Isw
GND

C298
100nF

297
100nF

f

X_12C2_SCL
X_12C2_SDA

J15
A -3—(> VCC_2V7_USB_PD

e
2 Mg 13

GND

i D19

SRV05-4

3|ph—dit|4

GND

J16
, B vcc_2v7_uss_PD

J15 J16

Device Address

142 142

0x28  Default

142 2+3

0x29

2+3 12

Ox2A

2+3 2+3

0x28
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VCC_I N tO VCCSV_I N @ 5A No part of these materials may be copied, used or disclosed except

with written permission of PHYTEC Messtechnik GmbH.
Power sequencing diagram

VCC_IN
VCC5V_IN —
X_nPWR_REA
VCC3V3_IN/VCC3V3_MAI
VCC5V /VCC3V3/VCC1
® 000 T
—
vc[cy\N
us2
20 C405 || 470nF R396
L 2 PVIN BOOT
% i; PVIN1 VCCBV_IN
PVIN2 sw AT
R398 18 sSwi1
270K EN gwg
11 SSITRK swa
0IRT PGOOD
C414 C413 C396 17
——10uF =—=10uF =—100nF o SYNC/MODE FB
50V 50V 50V 8lvee BIAS C404
R399 €397 nm 47uF
——10nF 7 10v
41,2K 50V L 19 NC PGND
2 NC1 PGND1
Sk [ e L oo gy FionD
m ’ 22uF g 28INCs AGND1
29INC5 AGND2
30INCE EP_AGND
LM76005RNPR!
GND GND GND GND GND GND GND GND GND GND ND GND GND GND GND GND GND GND
- - % VCC3V3 X_ADC_IN1 = Vout x (R2/(R1+R2)) = Vout x (0.5)
us4
3lvee ouT2 R391 470K X_ADC_IN1 P21
C60 1 RS 45
100nF GND RS+ R302
16V MAX4372 470K
Gain: 50V/V
VegIN
GND
Py Y 20 GND
VCC3V3_IN P R402 70m > VCC3V3_MAIN
Py 4 — 4
R26
270K - PWR_GOOD_5V. R401 70m
nm
R384
2K
Cs7 C56 C15
——10uF 10uF 100nF
50V 50V 50V C408 C394
o1 [d o T e
41,2K N
nm
41,2K
GND GND GND GND GND GND
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1 8V POWGr SU I Power SW|tCh No part of these materials may be copied, used or disclosed except
. pp y with written permission of PHYTEC Messtechnik GmbH.
VCC3V3_IN VCeava
N A
uU25
1 7
VCCSV_IN u13 "—EZ x:“_; xgﬂ:rr_% A
3 VeCive R238 = -
Vout = (R1/R2+1) x 0.8V 10K
o "PVINT swilt o 6 10uH o - - - - -
600R/100MHZ VCCSV_IN 38 Tl6
12| oying swalz c106 | cto7 | C173
10uF 4,7uF=—=2,2uF R95 > VCC5V_IN GNDS
10/ AVIN swal2 16V % 1ov 100K RS C166 PWR_PAD 9 C212 C213
> 2K 4,7nF 1nF 1nF
PR READY 1BlEN 50V 50V 50V
nm
vos|4
C25 X_nPWR_READY GND  GND GND
100nF —— 4
16V PG
FB®
GND GND . . R7
SS/TR AGND 1,6K
J:gg]‘; 8 DEF PGND1 12 R49 \ RN VR
" 0
50V 7 16 GND GND, u29
Fsw PGND2 Note 11: GND GND 1IN 1 vouT 2|7
EpHZ If R49 is not mounted: Switching frequency = 1.25 MHz 2N 2 vouT 118
If R49 is mounted: Switching frequency = 2.5 MHz = -
GND TPS62150 GND a
PWR_READY . 3lon cTlE
- GND>
L 4\vBias PWR_PAD Gau4_| C215
nF nF
TPS22975 50V 50V
tr=4.4ms
GND  GND GND
S2
m X ORESETIN o o R412 100 2 )/‘ 1
3
~| D32 ca19 4
X
ESD9R3.3ST5G 100nF 5 L
K 50V
SKRTLAEO10
GND GND GND
vccwva\
CPU ON/OFF Button
VDD
nRST
MCP120T-475I/TT
S1
Vir = 4,625V typ.
tRPU = 350ms typ. X ONOFF a o R413 100 2 )/‘ 1
3
~| D33 lCAZO 4
X
ESD9R3.3ST5G 100nF 5 L
] 50V
SKRTLAEO10
GND GND GND
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BOOt MOde IMX 91 /93 with written permission of PHYTEC Messtechnik GmbH.
VCC1v8 VCC1v8 \/C%WB
R380
10K u26
_NRESET DELAYED ; W 5 e
3GND v]a e Jd ORE-i.MX 93
74LVC1G125 10K H H H H 83
[TDA04HOSB1
Mzl 1 Rescription
142 8 |1 e EBEE
\—WL;: vop|2 Boot from internal fuses
HoR o Serial Download (USB1)
XCUART BOOT WODE | A @ uSDHC1 8-bit eMMC 5.1 (default from Module

o B A TXDOSPI CLKBOOT MoDE 5 s B uSDHC2 4-bit SD 3.0
iﬁg B o LPB: Boot from internal fuses
o B8 LPB: Serial Download (USB1)

SN74LVC245APW 235 M1 R2 LPB: uSDHC1 8-bit eMMC 5.1
" LPB: uSDHC2 4-bit SD 3.0
FTDI Boot level Shifter @
R416 > L
10K
Lo Lo
16V 16!
u49 I
G\D felveea  veespt & . . .
nOE The boot mode will be selected from the following options
2 et AL rSRat CB0BOST TOOE Z Configuration L
‘ s +os X_SAI1_TXDO/SPI1_CLK/BOOT_MODE 3 J12 X42 Descrlptlon
100K DUN1260UFA 142 | X Boot from Dip Switches (S3)
2+3 1 Boot from FTDI or extern
e 1 nm X Boot from pull-up/down on the module (eMMC)
GND

' Q38 us8
RESET_DELAYED 2 :§ 1
.ﬂ DMN1260UFA 4 ¥CC N(‘iﬁ FTDL nRESET IN g
N GND
74LVC1G07
GNI
GND
PHYTEC Messtechnik GmbH
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RTC No part of these materials may be copied, used or disclosed except

BOM Macro: M-PBA-33-RTC
Default: Mounted

|
|
|
! l
| veeava |
I ~ |
! I
|
= |
| RAD7 12C Addr. = 0x52 ‘
! 10K |
| us6 e
. B e . X_I2C2_SCL_3V3 3lseL VDD :
| BOM Macro: M-PBA-33-BAT | | BOM Macro: M-PBA-CD-33-GCAP | ! X_12C2_SDA 3V3 4
| Default: Mounted | | Default: Mounted | ! SDA Cikout
| . ! X _UART3 RX/GPIO2 15 8lEy) INT
| D31 .- ;!
| e _— . | : &% VBACKUP  VSS
| BAT42 (I ! RV-3028-C7
| L R3 P! |
330 !
I I I |
| Lo P! |
; |
| in Header 1x2 RM2.54mm | | o1 | | R408 |
| [ + | ol |
| | 220mF | ! |
3,6V |
| (I | | |
| [ | | |
| [ GND by !
| I | | |
| [ | | |
| (I | | |

Goldcap C1 option:
Note 5: L

-CG011:-25t085C
-CG014: 451085 C
,,,,,,,,,,,,, | e _ - . __ & - ____
Internal RTC:
Current consumption time keeping mode at 3V: 500uA
Timekeeping down to 2.4V

BAT42: Forward current 2mA,

Forward Voltage 0.33V @ 25degree

External RTC:

Current consumption during access: 5uA

Current consumption time keeping mode at 3V: 40nA
Timekeeping down to 1.1V

Fan Connector M

VCC3V3 Veesv
P

C430 C283

R322 R321
1uF 100nF
4T T oqov | 1ev 47K
GND GND
vceive vceive
pay
TL
R243
ca18
! 10K =—100nF
X_PWM6_1/FAN_CON ° 2" JP8 X1X2-2mm u27 16V
= Q27 2 7 8
Razs DMN1260UFA xiecz se. [0 1S * Iwe  vee
328 w X 12C2 SDA 5 5CL Eof;
47K = SDA E1
' 4GND E213
2 PAD
T M24C32
GND GND GND GND GND

EEPROM 12C Addr.:

Address Memory Area: 0x54
Address ID Page: 0x5C
.2mm/4.5mm

Heatsink nut

2.2mm/4.5mm

X45

PHYTEC Messtechnik GmbH
2.2mm/4.5mm P H Y I E ‘ Barcelona-Allee 1

D-55129 Mainz
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CAN FD No part of these materials may be copied, used or disclosed except
with written permission of PHYTEC Messtechnik GmbH.
e |
| gOfM wa’\;m: h{l-gBA-SS-CAN |
efault: Mounte | .
|
| ' |_CAN FD Pinout
} vegsv I Ribbon Cable / 9-pin D-sub
************** [ | |
: : BOM Macro: M-PBA-33-CANSERT | :BOM Macro: M-PBA-33-CANDEVT] I 2 417 5/3 8/9
: VCC1ve | Default: NOT Mounted : | Default: Mounted : : _H GND VCC_5V
U42 | | ‘
: vee | For standard use : : For development purposes : \ |
C288 C246 C247 | - . - X_CANH
[ 10uF 100nF 100nF ] R318 vio | T ‘ [ |
| va Imv va 47K | R362 : | : | BOM Macro: M-PBA-33-CANPWR |
: o5 =5 o5 36 : 619 | : ‘ Default: Mounted :
| - X_CAN1_TX 11xD  CANHLZ 1‘ ° ‘4 L nm [ | | VCCS}/;CAN Veesv |
| X_CAN1_RX R307 0 41RXD  CANLIE 2 3 C367 ||4.7nF oo | | | |
° i 100V |
: X_GPIO4_16/nCAN_EN 8lsTB GNDI2 IND1223 : | : : :
! TCANT044VDDF I P ! |
I | I ! C289 |
I | ' ! © 10uF |
| ‘ . ; | 2 | sov 10V 16V
| | | 2 |
| = !
| | P 2 |
e T T T T T e s T e e e a |
! |
| |
: |
| GND GND GND GND :
! |
- - - - - - - - - - - - v _ __ _ _ " '=*"\"'=»~»~\g  ____--_-_-_-_-_Y - a
Configuration Ribbon cable / 9-pin D-sub Mode
vogsv JP10 | JP11 | 3/2 | 5/3 | 9/5 | 4/7 | 6/8
2+3 X RXD | TXD | GND | RTS | CTS | RS-232 (DTE)
142 | 243 | RX+ | TX- | GND | TX+ | RX- | RS-485 Full Duplex
JP10 1+2 1+2 | DNC D- GND | D+ | DNC | RS-485 Half Duplex
)
- GIZ L26 X_RS485_TX-/RS232_TXD
GND 2+3 ZZSORWOMHZ
JP11
L25
vee1vs 1 , OnF 2250%0’“"‘ o X_RS485_TX+/RS232 RTS
O K ? | R349, R348
3 [V 2|
GND o 1+2 OnF C351 C349 o ‘)S% 2
6V ——390pF ——390pF EINE 3I0[of
X_nRESET_OUT 50V 50V g1 8 Bl
m_ X UART7_TX RS485_TX-IRS232_TXD ; ; 718108
X_UART7 _RTS RS485_TX+/RS232 RTS 5 &5 &5 é &5 § GND QF?OHK)d 2; 5<
X_UART7_CTS RS485_RX-/RS232_CTS 127 S Q in Header 2x
X_UART7_RX RS485_RX+/RS232 RXD -— X_RS485_RX+/RS232 RXD
2250R/100MHz
veci1ve Py L2-8 o X _RS485 RX-/RS232 CTS
2250R/100MHz ) R3502 R351
u43
SP330EEY 350 c352 1“1
——390pF 390pF ; & ] &
50V 50V g1 g
The SP330 has internal fail-safe circuitry and 2| 2
therefore does not require bias resistors. 1 2 B
GND GND GND 8 GND 8
o o
> >

GND

PHYTEC

PHYTEC Messtechnik GmbH
Barcelona-Allee 1
D-55129 Mainz

Project:
PBA-CD-33 (KPB-04729-xxx)

Department: ~ F&E

Author:  B.Feldmann, H.Atifi

07.08.2024

‘ PCB-No: 1616.1

Revision : 004 ‘Sheet 9 of

5

6




5

6

Ethernet1

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.

D14
4| b6
th8—H VCC_1V8 ETHI_Io
| 2l N U5
GO P
3|ph—ebte |1
SR
SRV05-4
X10
MDO+ 11 ETHI AP 1 X_ENET2_MDIO
12 C217][100nF ETH1_A N 2 X_ENET2_MDC
MDCTO 0 | 5ov|°"°
,\%)10; 4 ETHI B P 4 X_ENET1_TX D3 -
MDCT1 /8 C216] [100nF | o\ ETH1 B N 5 X _ENET1 _TX D2
MD1- 5 1 T50v X ENET1_TX D1 a
O MD2+[2 ETH1 C_ P X_ENET1_TX_DO -
T MDCT2 C209 | | 100nF GND ETH1 C N X_ENET1_TX CTL -
MD2-[2 1150V X_ENET1_TXC -
8 ETH1 D_P
M’\Ig([‘f'?'; 7 C208|[100nF GND ETH1 D N X_ENET1_RX_DO
— 0 MD3. [ 1 50V X_ENET1_RX D1
™1 ETH1 LED 0 LNK X_ENET1_RX_D2
O LED YE ¢! R55 240 X ETH1 LED 1 X_ENET1 RX D3
LED GR C|22 D13 X _ENET1 RX CTL -
LED GR YE AIP2Z_\ceavs 3[—h]1 ETH1 LED 2 ACT X _ENET1_RXC a
T el T to—H m— ETHI GPIO 0
GND\ 2[l N UIs ETH1_GPIO_1 R63 10K VCC_1V8_ETH1_IO
13 SHIELD_1 LED GR2_C|P4  R56,240 I Y
14/ SHIELD_2 LED_DR2_A[®®pvccavs 4|t —hir|6 T/nPWDN |44 Py X_nENET1_INT/CCM_CLK1 -
XMH-9771-8812-SOLHTL-P-LFG Q8 SRV05-4 _ Note 10: The signals CCM_CLK1 & CCM_CLK2
| 2 DMN1260UFA [ 488/DDA JTAG_TDI ﬁg R g 5 1 starts with an active clock signal at reset/power-up,
| & JTAG_TMS |22 R23 ok ®®°\°  Please use another GPIO.
o L2 VDDA2R8/0  JTAG_TDO R 7EEJ T
° i VDBAZP5 1 JTAG_CLK[Z > 1281 |120F
}—P—{GND
8150 5ov
gy o X118 XT1
| 2 DMN1260UFA = e {vbD1PO_0 1
VDD1PO_1 GND
! — p. 106 & —2lyopipo2
\ X_0 Q25.0-JXS32-8-10/15-T1-FU-WA
;g vbpIo_0 C129]|12pF
&% b IV 50V one
T — RESET N|43_ X nRESET out -
VCC3v3 VCC_2v5 L4 VCC_2V5 ETHI Place close to PHY voltage pins 49 GND RBIAS |12
1PSTO8B30 DP83867IRRGZ '?192
u10 19%
VIN VouTt
EN FB GND GND
GND VeC_1V8 ETHI_IO
1uF 7
10V PAD
TLV758P
GND GND GND  GND GND GND
0.981V1t01.019V ™S
VCCav3 VCC_1vo VCC_1V0_ETH1 X_ENET1_RX_D2 RX_D2 = =
% 20 5 " A plce Coee o PHY vlage g CenET R oo | LT
Rog N RES 220R/100MHz X ENET1 RX CTL__RX CTRL m:’n' ;i::fai\icnﬁ:fab'ed
C115 C114 I 10K 1PS79SB30 I 18K 39 C149 C150 Cc29 = ETH1 LED 2 ACT LED 2
10uF 10uF U1t s 1uF 1uF 1uF 100nF g X ETH1 LED 1 LED 1
1% = Clock Skew Rate TX -> 2 ns
6,3V 6,3V SlvIN vouTH 10v 10V 10v 16V m__ ETH1 GPIO 0 GPIO_0
. ) m— ETHLGPIO T GPIO 1 Clock Skew Rate RX -> 2 ns
EN FB
R89
C163 3 5
TOF 2IGND NCPE—X (] 22k
10V PAD 1%
TLV758P
GND GND GND  GND GND

max. 330 mA
VCC1ve

GND
1757 Vio 1.844V

GND
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VCC3V3
S %
X_SD2 _nRESET B2 \éll[l\‘ voutr * \
81| GND C14 2
phyCORE-i.MX 93: Pull-Up on SOM to enable per default 10uF 100nF
AP22913CN4- 6,3V 16V
GND  Vih=065V @33V VIN I I Q
X_SD2_D2 0
X_SD2 D3
™ X_SD2_CMD
- X SD2 CLK
m X SD2 DO
m X SD2 D1
X_SD2_nCD
phyCORE-i.MX 93: Pull-Up on SOM to disable per default
D6
1
GND }7
3
5.
’ 11 .
X_ENET2_TX+ 1 TD+ @
X_ENET2_TX- 2 TD- 8
ENET from SOM X ENET2 Ry 3 RD+ g
ETH2 TCDT 4 TDCT é
ETH2 RCDT 5 5
NET2URX- 6 ESFT %
» ¢ | L NC &
ci 200 c201 cus OV CHS_GND
100nF ——22nF —— =——22nF 100nF
50V 50V 50V 50V yellow e
n M Shield ]75 {—SHIELD1 EZ’ g‘zﬂ
GND GND  GND GND [ SHIELD2
shield veos RISIACK & 5 o 2
- X _ENET2 LED1/SPEED RG:,l&
m__ X _ENET2_LEDO/NWAYEN R5—120
Note 9:
Note 8: RJ45 Connector:
Please add MOSFET between ENET2 LED ICndustriaI _(-‘I*(()O‘l: *;305 g))i \\//E:gg
1 ommercial lo N
signals and LEDs of RJ45 connector PHYTEC Mosstochnik GmbH
P H Y I E ‘ Barcelona-Allee 1
D-55129 Mainz
Project: Department:  F&E
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USB Debug

I

C326
4,7uF
6,3V

I

C267
100nF
16V

VCC_FTDI_3V3

VCC_FTDI_3V3
A

VCC_FTDI_3v3
N

D25

u3s
6
N out PO PS .
@ Roso 0K 4lpy
. NG R344
7 ?,'Q‘D PG C327 | C266 K
4,7uF: 100nF
TPS7A25330R I
GND

GND

6.3V Iwev
LED 0805 blue
S

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.

VCC3V3
Py

1 1
SZ BAS40LP-7 SZ BAS40LP-7
2 "D23 2l "D22

4

VCC1ve
>
C254 C58
R258 R25 1 g?/n F 1 g?/nF
10K 10K
VCC_FTDI_1V8 GND GND
U4
e—Tfvcca  vces(® A55 Debug
VBUS_DEBUG_UsB VREGIN 9l a2 B2l4 X_UART1_RXD -
49/ VREGOUT Al T o—DIR2
8 5 X_UART1_TXD/BOOT_MODE_0
O
« o
24/0E GNDP2 2
74AVC2T245
130 GND GND GND
— ° °
O 2z ooz
X37 C324 C264
VBUS_A4[A4 4,7uF 100nF DEBUG USB DM u2
VBU8:B4 B4 Is,sv I16V DEBUG_USB_DP ®—Tlvcea VCeB|8 M33 DEbUg
VBUS_AQ[A2 FTDI_Oscl —- =
VBUS_B9 B9 L29 GND GND 90 B2t X_UART2_RXD/SAI1_MCLK
A2 N 2250R/100MHz S *|DIR2
Tr);(t A3 L 132325; 105835}: VCC_FTDLAV3 ‘ - 8laq B1l5 X_UART2_TXD/BOOT_MODE_1 &
B11 Y 6‘3;‘/ A G *|DIR1
RX1+ 1510 2 3 =]
RX1-F———X /OE GND Zz
GNP B BDBUS7 ©
D+ A o TAAVC2T245
A AT - 48 R284 10K =]
D-_A Eggﬂg? 52 R285 10K &
86 53 FTDI nRESET IN
E[);_*g B7 Sggﬂgg 54 FTDI BOOT MODE 0
- D18 BOBUSA |5 FTDI BOOT MODE 1
B2 6| Kr—h |1 1ok |57 FTDI_BOOT_MODE_2
?;2; 83 ;; ii t—&at gggb o[58 FTDI_BOOT MODE 3 g fee
i S }g BCBUS7[%2 R328 1K vcc Froiavs
RX2+_W< A 3 BCBUS7: PWRSAV Input activ low
RX2-
- K& PWREN!2 DMN1260UFA
SRV05-4 SUSPEND 128
sBUTE ¢ SUSPENDP22—| L
sBU2BE—¢ FT2232H R289 49
ccr A8 ° 10K Q25 3 X nRESET ouT -
25\ Shield_1 cca(Bs nm DMN1260UFAEw
26| Shield 2 {o .01 NRESET DELAYED g
27| Spicid Al VCC_FTDI_3V3 3
Shield_3 GND_A1 R352 R353 — A
23 Shield_4 GND_B1 i]z 51K 51K default 2+3
Shield 5  GND_A12
30iShield 6  GND_B12[B12 5
DX075024JJ2
1
=5 =5 ! Q26
USB_Shield GND GND GND 2&DMN1260UFA
3
GND GND
PHYTEC Messtechnik GmbH
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D-55129 Mainz
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USB HUB No part of these materials may be copied, used or disclosed except
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’%
R291 X_USB2_VBUS veesv \
10K R309
GND K OQ
X USB2 D N @
X USB2 D P
= U46
veoavs $luseom_up
R3%0, 1K 7|\ oo 5or

VCC3V3
PN

L33
P 32
L L31

2250R/100MHz

X_nRESET_OUT_3Vv3

2250R/100MHz

R/100MHz

USB1 2.0 Type-A

USB2 2.0 Type-A

nOSC

L.y USB3 A/V-Con. LVDS

X_USB4_HUB

PRTPWR

== {>veeavs

h

X_USB4_HUB

noSC

USB4 Exp. Con.

CRFILT

{>veeavs

PLLFILT

PHYTEC Messtechnik GmbH
Barcelona-Allee 1
D-55129 Mainz
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USB1 & 2 (via Hub)
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pip—t
nol 2L Y48
VCGaV3 veosv I W
o [ 3|ph—piel4
> !
SRV05-4
R257 |R256 X_USB2_HUB_VBUS  X_USB1_HUB_VBUS a5
10K || 10K
uis L7
2|\ ouT1Z 600R/100MHz 6 1 USB_5V_1
118 X_USB1_HUB D 2| JSB D1-
USB1_HUB_PRTPWR - 3 6 - - - 600R/100MHz X_USB1_HUB D & 3 o
® EN1 ouT2 X USB1 HUB D g USB_D1+
mUSB1 HUB_nOSC 815cT GND }74 USB_GND1
- USB2 HUB PRTPWR 4 -z 5
USB2 HUB nOSC! 5 % GNDH e N X USB2 HUB D N 6 Hgg’g\éfz
= C3 c2 C423 C424 C425 C426 C36 C35 green —[§ gre 5 X USB2 HUB. 7\ USB D2+
TPS2052B —=—47uF == 47uF =—47uF 47uF 47uF 47uF 100nF ——100nF ~ GND 8/USB_GND?|
10v 10v 10V 10v 10v 10V 16V 16V =
R255 LR254 1 R1
10K [] 10k T 1900k K
1ev lcHAsSISt
CHASSIS2
[ e 111 CHASSIS3
| oA s 121 CHASSIS4
GND GND GND GND GND GND GND GND GND GND GND GND GND °f M 2USBA
3|pd—edit|4
o
SRV05-4
; : USB_Shield2
Vecava veesv USB_OTG1_VBUS veesy
N PN X
-9
8
N4 green
3
R253 N
veeive 10K o
R342
° ° ° K
lCZAZ lCAZS lC427
100nF 47uF 47uF
16V 10V 10V =080 o
C374 C373 -4
——10uF =—10uF Rast 2
1ov 10V,
Q29
BSS123
16V
GND GND GND GND GND GND
D4
1|6
Ri08 0% il
X_USB1_VBUS ’ GND} 2L 4l
_USB1.) UsB JOTG1_VBUS X_USB_OTG1_VBUS H
A . a T iplls -se.ofer- USB micro-AB
D X8
3 I a L19 120R/100Mhz/2A SRV05-4 Py 1
ted Py X_USB1_D_N 2
hd X_USB1 D_P 3
° X_USB1_ID 4
GND }75
R34
G429 a0 10K 81 SHIELD1
47uF 100nF 7 SHIELD2
10V 16V m 5
SHIELD3
To|SHIELD4
SHIELD5
GND USB_Shield 3 11 SHIELDG
Note 7: Micro-USB-AB
If OTG1 is connected with Host, ID=1(default), USB_OTG1_VBUS=0V, 5V from Outside.
If OTG1 is connected with Device, ID=0, USB_OTG1_VBUS=5V, to Outside
GND GND PHYTEC Messtechnik GmbH
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D-55129 Mainz
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CSI phyCAM-M

VCC3v3
o

R10
10K

VCC3V3

veesv

vee_csi
oy

Confidential information and property of PHYTEC Messtechnik GmbH.
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VIN.1  VouT 2(A g
VIN2  vouT 18T

ON GND[E!
TPS22963C

100nF
16V

GND GND

ut4
VIN.1 VOUT 2/Al ¢

VIN2  vouT 1Bl T

ON GND[<!
TPS22963C
co
I 100nF

R96
56
GND
4
- X_nPWR_READY 2|
Q4
DMN1260UFA

X1X2-2mm

CSI_VCC_SELECT
CSI_nRESET 26
CSI_ADDR 25
SDA 3V3 24
SCL 3v3 23
22
GND}i
TDO_SWO/CSI_CTRL1_3V3 CTRL1 21
TCK_SWDCLK/CSI_CTRL2 3V3 CTRL2 20
TDICSI_CTRL3 3V3 CTRL3 19
TMS_SWDIO/CSI_CTRL4 3V3 CTRL4 18

Q
z
S

7

CSI_D3 N RAN,Q;‘ 3 oND 16

CsI_D3_P 1=l2 15

R -

CSl D2 N %NH 3 13

CsI_D2_ P 1=2 12

R \#‘0 GND}i11

X_MIPI_CSI_CLK_N 4'\‘,:‘ 3 10
X_MIPI_CS| CLK_P 1=l2 9

R %‘0 GNDH

X_MIPI CSI D1 N N2 o 7
X MPICSI D P 1=l 6
= g 5
RN13 GND}i

- X_MIPI_CSI_DO_N 4 =3 4
= X _MIPI_CSI_DO_P 1=l2 3
T

TXS0108E

—

JP15 is must be set if you want to use JTAG

'CC3V3
C10
100nF
16V
19 GND
1 20 X_DAP_TDO_SWO/CSI_CTRL1_3V3
18 X_DAP_TCK_SWDCLK/CS|_CTRL2_3V3 -
17 X_DAP_TDI/CSI_CTRL3 3V3
16 X_DAP_TMS_SWDIO/CSI_CTRL4_3V3
pe—
p—x
13
12
11

FH41-30S-0.5SH(05)

GND
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Trusted Platform Module
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veeive veeve
1 R 0
) — R250
8lvDD1 GPI R30141m 0 10K
L R300 0 14\DD2
T 22|\np3 X_nRESET_OUT
» R305 0 X_GPIO2_17/TPM_nIRQ_ o
C370 C234 C235 C236 Cc237 hd
2,2uF ——=100nF ——100nF ——=100nF ——=100nF
10V 16V 16V 16V 16V
1 veeive
GND GND GND GND D

R317 R316

4,7K 4,7K

nm nm

X _12C2_SDA
b X_12C2_SCL
PHYTEC Messtechnik GmbH
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veGive VCCav3 VsV
2
m_X_UART5_TX/CAN2_RX . J20 1 X_UART5_CTS -
= X UART5_RTS 0 142 e J21 X_UART5_RX/CAN2_TX -
]l 0 1+2 X UART3_RX/GPIO2_15 - AADC Input
X_12C2_SDA ol X_UART3_TXIGPIO2_14 'S
X_12C2_SCL [}
X_I3C1_SDA/GPIO1_1 15 X_TAMPERO Tamper
X_13C1_SCL/GPIO1_0 X_TAMPERT
g\ X_PWM6_1/FAN_CON
X_USB4 HUB D P ol X_USB4 HUB D N -
X _NRESET OUT
X _SD3 CMD 16 X SD3 DO
& X _SD3_CLK X_SD3_D1
118 X_SD3_D2
X UARTS RX(CANZ TX gy X_SD3_D3
X_UART5_TX/CAN2 RX__O' 1+g.. J19
X_13C1_SDA/GPIO1_1 [o) 1+2 X_GPIO4_29/CCM_CLIK4
X_USB4_HUB_PRTPWR X_nENET1_INTK ; COM Clock
m_X_USB4 HUB nOSC X_GPIO4_26/RT|
ol GPI03 27icchiioic |
X_nRESET_IN ol
X _nPWR READY 45
X ADC INO a7 PU F
= X_ADC_IN2 49
E) 51
X _CLKIN® <] 53
X CLKIN2 :5
VCC_IN<

x
Dl
X

JTAG Connector

JTAG are also used to control the camera.

vcec1ve
X_DAP_TMS_SWDIO/CS| CTRL4 g
X_DAP_TCK_SWDCLK/CSI_CTRL2

X_DAP_TDI/CSI_CTRL3
0|0
X2X5-1.27-M

FYCIEIIN

o |~ o o |~
Ol
O

5

X_DAP_TDO_SWO/CSI_CTRL1
X_nRESET_OUT

PHYTEC Messtechnik GmbH
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1 2 X1VDS D2 P g
m_ XLVDS CLK P one 3 (D) g 4 XLVDS D2 N g
X_LVDS CLK N 5 6
GND\ 7 O (O; 8 GND X_LVDS D3 P ’
X_LVDS D1_P I 915510 X_LVDS D3 N
X_LVDS D1_N 11 12
GNDl— 13 g 14 one X_LVDS_DO_P
VCC_IN VCC_IN_AV [ isigiglte X_LVDS DO N
1470V16B10T
600R/100MHz
C328 C294 C346 C354
10uF 100nF 100pF 1uF
Isev Isov Isov Isov
GND GND GND GND
X_USB3 HUB D P UsB D+ 1%4462 USBD-
X nRESET OUT 3v3 NRESET 3lSIS14
5 %s SN ussoc
X_USB3_HUB_PRTPWR USB EN 715618 Backlight EN
g X_GPIO2_18/PWMS5_2 AV Backlight PWM 95510 GPIO/Reset
e veCcavs
X_SAI1_TXDO/SPI1_CLK/BOOT MODE 3 AV _SAI TXDO one 13 %14 oD GND
el SAIBCLK
X_GPIO1_10_AV GPIO 17l Si5ie SAIDACLROC SAUPTXFS/SPI1_CSO/BOOT_MOBE 2 4
X_SAI1_MCLK_AV SAIMCLK 1955120 X_SAI1_RXDO/SPI{_MOSI_AV RA1S
onp|—215[6122 | N D34
[ 231575124 o 10K
veesy VCC5V_AV 15126 N 1 X nRESET ouT 3vs
%4{28 GND %00 =
SO 3
600R/100MHz = 600R/100MHz b
C239 C313 1470V30B10 C240 IN] |2 X UART3 TX/GPIO2_14 AV o
10uF 100nF 100nF 1uF 10uF |
16V 16V 16V 10V 16V
BAT54A
GND GND GND GND
0 X33
vCCcav3 veeive
N A
us1 /4.5mm 2.2m
7lvcea  veesfe oNe
9/ a2 B2l X_UART2_RXD/SAIt_MCLK veeive veeava
ono—IDIR2
C392 C393
=—100nF p2 8/a1 B15 X 100nF
16V & 10| pIR1 16V Cc281
100nF 100nF
2 3 16V 16V
/OE GND U3s
- 74AVC2T245 VCCav3 GND 2\CCA < vees 19 GND
GND GND X_SAl1_TXDO/SPI1_CLK/BOOT MODE 3 1| a1 = TRl X_SAI1_TXDO/SPI1_CLKIBOOT_MODE_3 AV
nSAI_MCLK SELECT o o X_SAI1_TXC/SPI1_MISO 3| a0 Bol18 X_SAI_TXC/SPI1_MISO_AV
X_SAI_TXFS/SPI1_CSO/BOOT MODE 24|53 B3[17 X_SA_TXFS/SPI1_CSO/BOOT_MODE 2 AV
0z1 X SAI1_RXDOISPI1 MOSI 5|4 8410 X_SAI1_RXDO/SPI1_MOSI_AV -
4 % 6 5 o
4UF vee 1 RSE: 47K 2 P1 X GPIO2 18/PWM5 2 7 ﬁg gg 14 X_GPIO2 18/PWM5 2 AV -
3|%TAL GND 2 o . X_GPIO1_10 8a7 g7 X_GPIO1_10_AV -
X1X3 2B g X_UART3_TX/GPIO2_14 9 a8 B8|12 X_UART3_TX/GPIO2_14_AV
19.2MHz Oscillator
10 11
| X NRESET OUT 3 J.13 O GND
GND GND 2
- NRESET DELAYED L TXS0108E GND
0 R31
: : : default 1+2
The SAI1 MCLK mode will be selected from the folldwing options 0
nm
Configuration J13 | Description e
1+2 MCLK from Oscillater active
2+3 MCLK from So not active
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Misc

[2C Level Translators from 1.8V to 3.3V

VCC1v8

VCC3V3
AN

Confidential information and property of PHYTEC Messtechnik GmbH.
No part of these materials may be copied, used or disclosed except
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Reset Delay [40ms]

VCC3V3_IN ’
A

Vee1ve

R298
10K

R58 | R59
2K 2K RESET_DELAYED
ut
VCCA VvCCB
X_12C2_SCL SOLO SCLA Py X_12C2_SCL_3v3
X_12C2_SDA SDAO  SDA1 X_12C2_SDA 33
GND EN
PCA9517A
GND
nRESET_DELAYED
C310
Threshold: 1onF Delay: 40ms
Min: 2,80 V sov
Typ: 2,88V
Max: 2,96 V GND
VCCIV8  VCCaV3
A
R423
10K
us7
1Nc  vee
- X_RESET OUT i A vl X_nRESET_OUT_3v3
GND Cca16
74LVC1G07 ——100nF
16V
GND GND
VCCav3
vcgsv VCC3V3_IN VCC_IN
L
l C24 C232 C233 C151 C152 C153 C154
10uF 100nF 100nF 47nF 47nF 47nF 47nF
6,3V 16V 16V 25V 25V 25V 25V
GND GND
VCGive VCC3V3_MAIN
A
¢ N
C61 C62 C63 Ce64 C65 C66 C68 69 C70 C141 C143 c17 C18 Cc20 Ccso C99
100nF 100nF 100nF 100nF 100nF QOnF 100nF 100nF 1uF 1uF 10uF 10uF 10uF 100nF 100nF
16V 16V 16V 16V 16V 16V 16V 10V 10V 6,3V 6,3V 6,3V 16V 16V
c71 C72 C73 C74 C75 c77 C78 C79 c81 C142 C144 Cc19 PHYTEC Messtechnik GmbH
100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 1uF 1uF 10uF Barcelona-Allee 1
16V 16V 16V 16V 16V 16V 16V 16V 16V 10V 10v 6,3V
D-55129 Mainz
GND GND
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