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c11 <, D36 D [ ngg c413 c414 c415 c416 C401 C402 C403 €363 C364 €365 C366
‘ . ‘ 100nF I\ smBJ26CA < LEfl - 10uF 10uF 10uF 10uF 1uF 1uF 1uF 100nF 100nF 100nF 100nF ‘
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N 50V )
R547 LM5116_SS . - -
R529 3,74K ‘ R551
. ’ LM5116_RAMP R550 7m
Vmin,en=1.215V |12 —388 p—— Qs4 56 GND
- ’
fS 5kHz C417 C391 LM5116_COMP CSD18534Q5A
R546
374K 10nF =— 220pF
, 50V 50V X
GND
l R545  vout @ Vref_typ:
aND P 374K Max: 5.078V
Typ: 5.002V
&5 Min: 4,927V

Incl.Vfb change -40 to +125deg:
Max: 5.275V

R549  Typ: 5.002V

1.2 Min: 4,744V

Shield

[ 2KV PHYTEC Messtechnik GmbH
® R119 1MEG > P H Y I E ‘ Robert-Koch-Strasse 39

D-55129 Mainz

|
|
C223||2,2nF
|
|
|
|

77 o Project: Department: F&E
Shield GND P -
PBA-CD-15 phyBOARD Polis i.MX8M Mini Author:  T.Jacobus, T. Metz
09.08.2021 ‘ PCB-No.:  1532.1 Revision : 002 ‘ Sheet 6 of 22

1 2 3 4 5 6



16-A1,16.

5

6

Power2

VCC_5V_REG
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10 Internal Boot (GPIO overwrite)
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1ev R705 [] 10k J5
10K - A1 op1 [F1 IPYN oB1 [F1 R45 — 1K X_SAI1_TXDO/BOOT_CFG[8] m 17.C23.
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v 0 | 4 G5 G2 G5 G2 R654 — 1K X_SAI1_TXD3/BOOT_CFG[11] ’
D e 2A4 2B4 2A4 2B4 — m 15-C2,3-
uss Q48 1+2J6 LYV oB5 [H1 H6 |55 o5 1 R535 — 1K X _SAI1_TXD4/BOOT_CFG[12] & 15-C13.
R586 0 2|7 3 H5 H2 H5 H2 R653 — 1K X_SAI1_TXD5/BOOT_CFG[13] '
8lvee SENSE_OUT 4 — I’ /\DMN12 q 2A6 2B6 2A6 2B6 — | 15-C2,3-
i I 2 56 op7 oB7 1 - 6lop7 op7 1 R655 — 1K X_SAl1_TXD6/BOOT_CFG[14] B 15C13.
C2,18-D5,19-B ggg - X_nPOR_OD 1|ENABLE (open drain) B3 1 55508 oBg2 < < J5\508 oBgH2 <
3ISENSE (0,5V Th) D 13 o GND1 GND5 - R33 | R34 | R35 | R36 | R37 | R3s | R39 | Rao o%/GND1 GND5 2
2 5 o3| GND2 GNDg - [] 10k [] 10K [] 10 [] 10K [] 10k [] 10K [] 10K [] 10K B4 GND2 GNDB 2
R696 GND CT = Da GND3 GND7 o a GND3 GND7 o3
[] 20K PS3897A case P A GND4 GND8 GND4 GND8
22nF 2+3 e SN74LVC16T245 [ e e S N E R O e SN74LVC16T245 e
GND 50V SD-Boot overwrite disable { 3 GND GND GND GND GND GND GND GND GND GND GND GND
- G ) 4 2
GND after ca. 90ms \
GND 0
1+2
GND
PHYTEC Messtechnik GmbH
P H Y I E ‘ Robert-Koch-Strasse 39
D-55129 Mainz
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RG B L E D No part of these materials may be copied, used or disclosed except
Reset B utto n/ O N O F F B utto nwith written permission of PHYTEC Messtechnik GmbH.
VCC_5v
R142__ 2K D11
1 4
R141__ 2K N g L 2
pwm1.out PWM1/GPIO1_I000 FD/W
R140,_ 2K 2|/
N green
VCC_SOM_3V3
pwm3.out 4.C4 @PWMIGPIOT 1014 } Sfllz,\“zeoum
5 blue
RGB-LED
GND
Q21
pwmé4.out 4.c4 @PWMA/GPIOT 1015 /SDMN1260UFA 15-C1,4-84,7-C6 m—X-NRESET IN
12C3
Label: ONOFF
VCC_3V3
R138
2K
15-81,15-85,17-C4,3-84 m——12C3 SDA
15-B1,15-B5,17-C4,3-B4 W X 1263 SCL 0
S1-Pos3: p
select between WIFI and SD-Card Label Pos1:
ON, SD_Card NVC—SDZ Pad12(ON) Alternate-BOOT
: Pad1(OFF): Default-BOOT Vee 33 VGG avs
OFF: WIFI L yos TESTTF"D/-A\B
.7
Cade | Co65 | Cl47 Label Pos2: TEST PAD TEST PAD
1ouF 1ouF 1900F Pad11 (ON): QSPI-BOOT R578 TPAS@®—— TP4T®——
I I I Pad2 (OFF): SD-BOOT 1K
GND GND GND S1
Label Pos3: g.c2 m_POR BOOT DELAYED 1| —— |12 sbiaspI_BooT . a2
X Pad10 (ON): Serial Downloader 2 = |1__Sohasel___ m sc2
452 m_XSD2 DATA2 1| pAT2 MicroSD Pad3 (OFF): Internal Boot ] — RS232/RS485_Switch : :ig’f'M
482 m X_SD2_DATA3 2 DAT3 5 —r 8 USB_SWITCH nHUB/O;G m 12-D1
457 m_XSD2 CMD 3lcmp Label Pos4: Y=
52 m X.SD2CLK . Sl Pad9 (ON): UART1 RS485 1 416131160806
— 6| GND Pad4 (OFF): UART1 RS232 GND
482 m_X_SD2 DATAO R628 33 7/ DATO TEST PAD
482 mX-SD2 DATA1 R629 33 8/DATA - Label Pos5: iMX8 NANO only Pso@— |
483 m-XSDELDE oSW1 5888 Pad8 (ON): USB NANO OTG Port
SW2 5556 Pad5 (OFF): USB NANO HUB
o2 ¥ PJS008-2130-0
Label Pos6:
Pad7 (ON): PHYTEC Messtechnik GmbH
. . Pad6 (OFF): P H Y I E ‘ Robert-Koch-Strasse 39
D-55129 Mainz
Project: Department: F&E
PBA-CD-15 phyBOARD Polis i.MX8M Mini Author:  T.Jacobus, T. Metz
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UART M u |ti p I exer RSZ32 with written permission of PHYTEC Messtechnik GmbH.

<‘>“.::::!t::|..,.

Ca21

100nF
16V
u77
GND 16 e Ca24][100nF
vee v |6V
C422||100nF 0

1 2 C425]|100nF
|16V IR v v 9
C423|[1000F 4|37
|16V 5

C2-
X_SAI2_RXDO/UART1_RTS B 10 T2IN

1003404 m T20UT OR/100MHz UART1_RTS_RS232 . 106
105> m_X_UART1 TX RS232 171N T10UT OR/100MHz UART1_TXD_RS232 m 1005
108> m_X_UART1 RX RS232 12| p10UT R1IN 2250R/100MHz UART1_RXD_RS232 . 10.C5
405 m_X_SAI2 TXFS/IUART1 CTS B 9 RoOUT R2IN 2050RAM00MHz o UART1_CTS_RS232 m 1006

oo €430 2 14 2 142 142 14
VCC _3V3 SP3232EBEN-L p— 330 R55¢) R5! R5 R562
I 1 1 1 1
ND GND GND D
C39 GND GND GND GND
100nF
Imv
GND uss
olvee OE|®
‘ R10 10K olg
oD+ 13 X UARTI RX RS232 g 1050
4.5 m_X_SAI2 RXCIUART1 RX 8l . oD 14 X UARTI_TX RS232 g 40'm0
405 m_X_SAI2 RXFSIUART1 TX 7|p.
1D+l X_UART1 RX RS485 g 1005
RS232/RS485_Switch 26D -2 XUARTLDCESE —a 00
oDe m TS3USB221E o
16512
e 1086 m_UART1 RXD_RS232 si5ioH UARTI_RTS RS232 g 10.86
GND GND 1086 m_UART1 TXD_RS232 515618 UARTI_CTS RS232 g 1086
10.co m_UARTT Rs485 A 115618 UARTI RS485 B g 10.06
el
L 2x5 2.54mm
R o GND
VCC_3v3
~— <
o %)
a
C426
100nF
16V
u78
1R veel8 GND Loa
2/RE Bl s 2250R/100MHz UARTI_RS485 B g 10.c
3lpE Al a 2250R/100MHz UARTI_RS485 A g 105
4p GND2
SN65HVD12D C432 C433 14 2 14
L ——330pF 330pF R5 R564
GND GND 50V 50V

GND GND

S not needed
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5 6

USB-HUB

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.

g X_USB2_ID
3-C1 & VCC_3V3 ‘
R599
0
R19
USB2_VBUS 0
GND
USB2 VBUS
1205 m_X_USB DN_HUB K
1205 W X_USB _DP_HUB
U2
VeC 3V3 3‘1) USBDM_UP USBDM_DN1 .
USBDP_UP USBDP_DN1
R29, 15K 271\/BUS_DET PRTPWR1 |1 12-A1
OSC_NTH 12-A1
R
R24 100K 2 USBDM_DN2 K vee avs
— SDA USBDP_DN2
R25 100K 24 Addr.: 0101 100x
scL
R26 — 100K 25
R27 100K HS_IND
p R27 — 28/ SUSP_IND R589
VCC _3V3 11 T
est 10K
B QR28 12K s5|pine
GND
R619 S
GND
10K
LLJJ%%%E_ ] R591 | R592
_DNA 10K || 10K
13-B4,15-A4,15-C2,17-C2,18-D5,19-B1,5-82,7-C6,8-C1 m—X-"POR OD R620 0 X nRESgT USB_HUB 26/RESET_N PRTPWR4
OSC N4 21 USB
c38 —
100nF GND  GND
16V 231\pp33_4 CRFILT °
nm 15vDD33_3 PLLFILT
vee_3v3 GND c73 | c37 c72
IN 1uF 1uF
10V | 100nF | 10V
L6 __ 2250R/100MHz 16V
L5 2250R/M00MHz
L4 2280RMA00MHz
GND
rY N
I
=
3
c75 lczg 3
—1uF 100nES 3
10V 16V [
GND GND GND GND
PHYTEC Messtechnik GmbH
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C469 C470 C468
10uF 10uF 100nF D4
16V 16V 16V 1 b6

5

GND 4|¢t—ts|3 ‘

oo
N
7

VCC_3V3
X

RA91 us SRV05-4

5
H 10K " outH ° ° ° ° a  USB_HUB VBUS1
USB_HUB_PRTPWR1 4 11-B4 W 322 :3: 3’311
e . EN c152 Cc388 €390 €350 C351 Rt
USB_HUB nOSC1 3lAR 2 100nF 10uF 10uF 47uF 47uF
11-B4 m oC GND 16V 16V 16V 16V 16V
TPS2051B

3 SHIELD2

S3/ SHIELD3
SHIELD4
USB-A upright
Shield

USB requirement for at least 120uF

GND GND

USB OTG
USB OTG1 useable for serial downloader Q

VCC_3V3
. Iy D3
R61 for SW-OC-Solution il
1 | 2|l N s
- - G
R575 for HW-OC-Solution e max. 500 mA ol D
. 4|9P—te|3
continuous output oy
SRV05-4
VCC_5V
U62 X2
* * ;N X Ush. DI 6TG 2| vBUS
ca49 lcwe lc151 out e W XUSB 0P OTG 3oy
10uF 10uF 100nF , -, X GPIO1_1012 4[EN 12.ca3.c1 m—XUSB1_ID 4D
16V 16V 16V ’ 5
GND
385 W X_PWM2/X_GPIO1_ 1013 3 oc D
oz ole o > sy
1013 = usb1.0TC.. R61 SHIELD2
GND H 10K TPS205 : SHIELD3
SHIELD4
<9 SHIELDS
least 120uF ST o=y
GND USB Micro-AB
X_USB1_ID
12-C4,3-C1 Srhel
R165
0
nm
GND
USB Switch —
o m i@ R e KR VY1 J31] J32] J33] J34] J35[ J36] U93
O 0 . . .
. . IMX8M Mini | 1+2 1+2 1+2 1+2 1+2 1+2 nm
I EE wusswoseoe s oo IMX8M NANO | 2+3 2+3 2+3 2+3 2+3 2+3 mount
i m X_USB1_DP_MINI_OTG , B m
B, o
u93
VCC OE 6 X_USB_NANO_DN_HUB 3J3.5 . X USB DN HUB
USB_SWITCH nHUB/OTG X_USB2_DN 1 = m B
o6 ® S opsl3 ONO sor m ol PHYTEC Messtechnik GmbH
X_USB_NANO_DP 8 4
X_USB_NANO DN 7 B+ 2D- X_USB_NANO_DP_HUB 3 J3.6 I I IY I I C Robert-Koch-Strasse 39
1D+ i X_USB DP HUB g 41.p4 D-55129 Mainz
C498 5/GND 1D-12 3.c1 m_X_USB2 DP -
——100nF 0 Project: Department:  F&E
1ev J:GND TS3USB221E PBA-CD-15 phyBOARD Polis i.MX8M Mini Author: T.Jacobus, T. Metz
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miniPCle

C4
100nF
16V

C1 Cc2
100nF 100nF
16V 16V

C3
100nF
16V

VCC_1V5 VCC_3V3
c7 c5 c6 ca271
100nF 100nF 100nF 47uF
16V 16V 16V 10V

GND GND
VCC_3V3
R1
1K
X6
X_SD1_RESET_B/GPIO2_I010 R94 0 1| vaieE
3-C1 == = = o — WAKE
305 m XSANTXC R91T — 0 3/RSVDA
X_SAl1_TXD7 R92 — 0 5
5. X_PCIE2_CLKREQ_B R93 — 0 7 RSVD2
® — CLKREQ
resTB3 ooy
o e b o
3B2 W e ® REFCLK+
15
Regs 100 | ONPf—'%[GND2
nm
% RSVD3
—19RSVD4
GND}JGNoa
382 W X _PCle_RXN_N 23 PER_NO
382 W X _PCle_RXN_P 25 PER_PO
GND 27 GND4
GND 29/GND5
382 W X_PCle_TXN_N 31 PET_NO
382 W X_PCle_TXN_P 33 PET_PO
TX-Caps placed at SOM o=
- GND RSVD5
aps placed a voc_svsq—i? RSVD6
vee_ava<—41RsvD7
GND }7“3 RSVDS
< 45RSVDY
—41IRSVD10
% RSVD11
%—S1RsVD12
GND}AGNDW

Mini PCI-Express

11-B1,15-A4,15-C2,17-C2,18-|

3-B5,8-C6

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.

miniPCle/Exp. 1V5 Supply

Power needed:

L2=

1uH

VCC_1V5

C369 C370
10uF 10uF

.- 1
=1
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ENET Gbit-Connector \'0‘ \2\

X_ETH_A_P
ETH1_MDCTO

1 MDO+
12 MDCTO

MDO- .

MD1s Label: ETHO
MDCT1
MD1-
MD2+ O
MDCT2
MD2-
MD3+
MDCT3
MD3-

X_ETHO_LED2_ACT R65 240 D1 O
4“cl m PY — LED_YE_C A
6 T _RS6 10K D3| FNGR ¢ &
s VCC_3v3 < gg LED_GR_YE_A
R57 10K & < NC

3-C5 m

3-C5
c161
100nF =

50V
I L C491 b

GND 100nF

50V
C492

GND 100nF
50V

©|~N|@ N2 |w|o o s [o

GND

481 mX-ETHO_LEDO_LINK ® R64 — 240 D4 LED_GR2_C SHIELD_1 13
Hl) D5/| ED_DR2_A SHIELD 24

SRV05-4
! XMH-9771-8812-SOLHTL-P-LFG 77
Shield
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Expansion Connector Audio/Video-Connector [y maeias oy be gried v o iaosed oxcer

VCC_1V5 VCC_5V_REG ‘ ‘
C439 C434 C444 C443
10uF 100nF 10uF 100nF ‘
16V 16V 16V 16V
GND GND GND GND ‘
VCC_IN_24V vCC_5V vCC_3v3 ‘ 8
‘ 11-84 oJ2 B DM2 1184
11-B1,13-B4,15-C2,17-C2,18-D5,19-B1,5-82,7-C6,8-C1 W [@) ‘; }G PR .
20-C1,3-D6 m 4C3
C442 C441 C440 C438 C436 C437 C435 ‘ 4C3 88 X_SAIB_TXD 3.Ca
10uF 100nF == 100nF 10uF == 100nF 10uF == 100nF oba S b X _8Al RXFS s
50V 50V 50V 16V 16V 16V 16V ‘ o) y 3 SAIB”RXC/UART2_CTS B, 0-C1.3-D5
w4
GND GND GND GND GND GND GND ‘ «%; v 4 X_SAI5_RXD2 485
r.Jh._ 4 X_SAI5_RXD1 m 455
‘ 1622 X_SAI5_RXDO | 485
1O[Of X 1263 SDA W 15-B1,17-C4,3-84,9-B1
‘ O] X 1263 SCL W 15-B1,17-C4,3-B4,9-C1
=10 26 GND
5128
VCC_1V5 VCC_3v3 vCe_sv ‘ VCC_5 IES > VCC_3v3
AN
X8 ‘ 7 &) 1470v30B10
1 ool 2 [
3504 |2 ‘ e20 C28 c27 C202
X_ECSPI1_SS1 5/=1=16 1o X_ECSPI1_MOSI AdRuF 100nF ——100nF 4,7uF
4-C3 ® O[O m 21-B13-B4 ) 16V 16V 1oV
21-B1364 m_X_ECSPI1_MISO 8018 X_ECSPI_SCLK B 2151354 ‘
g| 9S50 UART3 RXD_EXP m 18C6
15-B5,17-C4,3-84,9-81 m_X12C3 SDA ol 15012 _ UART3_TXD_EXP a 18D5 ‘ D GND GND GND
15.85,17-C4,3-B4,9-C1  m—=12C3 SCL 18/5[oH4 } 4
401 @ XJTAG TMS 151515116 X_JTAG TRST B m 4c
401 - XJTAG TDI 171515118 X_JTAG_TDO m 401 ‘
g| 191515120 X_JTAG_TCK m 401 GND 1 X_FLATLINK D2 PIMIPI DSI CLK P o 5 )
1184 m_USB HUB DP4 of 21 Slo22 USB_HUB_DM4 m 1184 ‘ NK_CLK_P/MIPI_DS|_DATA3 P | 3 X_FLATLINK D2 NIMIPI DSI CLK N g 3. 55
4.847-C6.0-84 mX_NRESET_IN B[54 19 CLK_N/MIPI_DSI_DATA3 N 5 [N
T cs mX_SPDIF_TX 25[575126 1o X_SPDIF_RX . 3c4 L oD | 7 \ X_FLATLINK D3 PIMIPI DSI DATA2 P g 5 )
3.4 m_X_SPDIF EXT CLK 271515128 X_nPOR_OD B 11-5113-B4,15-A4,17-C2,18-D5,10-81.5-B2,7-CRe-C1 X_FLATLINK_D1_P/MIPI_DSI_DATA1 P _| 9 10 X_FLATLINK D3 NMIPI_DSI DATAZ N g 3 (5
ol 29{5[s0 X_TEST_MODE m 551 X_FLATLINK_D1_N/MIPI_DSI DATA1 N 11 12 oo
43 mX_UART4 RXD ol silgisfe X_SAI1_TXD1/BOOT CFGISl g 3¢5 806 | ool 13I5Sie | X_FLATLINK DO_PIMIPI_DS| DATAOP o 5 )
403 m X UART4 TXD BSoE 19 ’ ° . \ 15 16 X_FLATLINK DO_N/MIPI_ DSI DATAO N g 3 (5
3.05,8.06 mX_SAIl_TXD2/BOOT CFG[10] 3555136 [ X_SAl1_TXD3/BOOT_CFC[11ly 5056 ‘ 16B10T
3.05.6.06 mX_SAI1_TXD4/BOOT CFG[12] 3750188 X_SAI1_TXDS/BOOT CFG[13g 3 C55.06 C155 c427
y X_SAI1_TXD6/BOOT_CFG[14] 39| =1=140 X_CLKIN1 ' 100nF 100nF 10uF
3-C58-C6 W olo m 48B4
g} 455142 X_CLKOUT1 m 454 50V 50V 50V
X_nPOR_IN o 43175144 X_ETH_JTAG_TDI
4-C4,7-D6 W [0][®) m 5C6 ‘
5.co m X ETH JTAG TMs 4551546 |9 GND GND GND
5.c6 mX_ETH JTAG TDO 47| 55148 [C] X_ETH_JTAG CLK m 5C5 ‘
5.1 m XETH GPIO1 _ 49515150 X_CLKIN2 m 454
IS E X_CLKOUT2 m 484 VCC_IN_24V
USB_HUB_PRTPWR4 ol s3[=1=(54 USB_HUB_nOSC4 X19
11-B4 = [0][®) u 11-B4
5.co m X_RTCINT 55575156 }g
57| =1=1{58 o nPOR_IN_DELAYED
VCC_IN_24V 8-C1
N2V ol 529 u 2.2mm/4.5mm
3l 0|0
2x30

60 c272 c273 co74
- > VCC_SV_REG ‘ aND 100nF —=100nF —— 100nF
50V 50V 50V

\ T

GND GND

GND
X@zz X@” | £GND 2-2mmSmm place capacitors along the trace
Drill Hole 3.2/4mm Drill Hole 3.2/4
GND GND ‘
GND} R489 10K X JTAG MOD o 4 4 &
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GND

C S I 1 VCC_3V3 VCC_5V
VCC_3V3
VCC_CAM_CSI1
u70 IS
VIN_.1  vouT 2/
VIN.2 vouT 1/&
ON GND[C!
TPS22963C
CSl1_VCC SELECT 2 C299 GND
16-A5,16-B1 100nF
Imv
GND
Q38
16-B1,16-B2,7-C1 DMN1260UFA
GND
VCC_3V3 3V3: .
Uc(0,026s) = 0,4V = Vth_min
vee 3vs Uc(0,072s) = 1,0V = Vth_max
c379 .
10uF SV: )
440 Imv u71 Uc(0,016s) = 0,4V = Vth_min
A2 A1
10K VIN.1 VOUT. 2 — —
GND B2lyIN2  vOUT 18 UC(0,044S) 1,0V Vth_max
16-A1,16-A5 CSI1_VCC_SELECT P R443 10K Cc2 ON GND C1 VCC 33
TPS22963C R519 . T
Cc298 e oy t_discharge ca. 150ms
100nF =
Imv (250uF)
PGOOD Qs7 oo
16-A1,16-B2,7-C1 n DMN1260UFA 5 - Q36
16-A1,16-81,7-C1 - m—1PEO0D DMN1260UFA 16-A5,3-B4

16-A5,3-B4

VCC_CAM_CSI1

16-A5

R568
10K

X_SAI_TXFS

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 _3Vv3 VCC_3Vv3

R567
10K

ILHB-1206 600 25% ER E3

FH41-30S-0.5SH(05)

CSI1_CTRL1

X_SAI1_MCLK

3-B5 B
4-C5

VCC 3V3

CSl1_12C_ADR

16-A5

©

X_MIPI_CSI_DATA3 N

™ X_MIPI_CSI_DATA3 P

X_MIPI_CSI_DATA2 N

3-B2 5
382 m_ XMIPICSI DATA2 P i
GND}i

382 X_MIPI_CSI CLK N 10
9

382 m_ XMIPILCSI CLK P >
GND}77

382 X_MIPI_CSI_DATA1_N !
382 m_ XMIPICSI DATA1 P o
GND}i

3C2 X_MIPI_CSI_DATAO_N 4
3

302 X_MIPI_CSI_DATAO0_P >
" —

place at bottom side

[0]
4
=}

X10

GND

Label: CSI1
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