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R2MOE2

SJ2088POE Revision History:

Date

Revision

Reason for Change

Changes Implemented

5/12/2020

Iniital Release -> ROMOEO

104/03/2021

[ROMOEO -> RIMOEL

[One MIPI trace length was not matching in PCB rule, this is updated.

MIPI rule added and trace updated.
C33 removed from NPin Production variant

104/21/2021

[ROMOEOQ --> R2MOE2

1) Slow plug issue with USB type-C
2) BOM errors

1. Added 1UF capacitor to VBUS_DET updated PCB and fabrication files
2. Edited parameters for components
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1v8 [ ro1vs { > BNOO8BX_RSTn_1V8  1v8 [_FO1vs
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2 3 4 5 6
Width Constraint [Pref Width = 15mil  Min Width = 4mil  Max Width = 50mil]
POE_Width
c26
£x2 o)
VPOS_IN VPORIN 1 VY hz Lo Tlps ”
700R/150Mhz 1nF 1206
R4 C4 2kv
18K 0603 0.1UF 0805
100V POE_Width
D5 ()
L1
PoE_width (D-13EC 2 e LAY 2 : 5V _PoE
+co 1uH 2.0A 6
T~ 120F 6.3mmn | e PDS1040
1aure 1uF1210 - cs —
100V 100V P 7 I RS
8 ] B8R 0805 c6 e co
POE_Width nd € & 1nF 0603 COG 100uF 1206 1000uF 8mm 22NF 0603
N3 6.3V 6.3V 50V
Swo 3s
T8 ¢ D =
viisy 1 |d 2 2 D
Vss 10R 0603 AC 1
VNEG VNEG c11 1N4148W N GND
= 1uF 0402
25V 1 P9
R13
0.62R 0805 o o o = N UL 749119950
| g = N 3
SI3404-A-GM VSS  PoE_Width
a Qo g o
zZ 2 z VDD
getgeg
e ISNS 00 1lgg Ne S [l vnEG
! A " TP
VPOSO—=+ FBH NC R12
==c33 c8 EROUT 3 13 4,99k 0603 R24
0.1UF 0805 0.1UF 0805 EE0T NECSRT= O VROS 2,05k 0603
100V 100V vssq P Ne |2 EROUT
5 1 18
VoD VoD NC j—lll-VNEG 0R 0603 |
& u2 !
c22 [T o o I VO618A-3X017T
0.1uF0402 2 g 2 32 £ c24
16V 10nF0402
©| ~| | o) o kDY o N
VSs B
jm ) el
=] — O] %]
= gl 2 V3s c23
viee i =
R11 R8 R14
R
24.3k 0805 88.7K 0805 22nF0603 R0 36.5k 0603
VPOS VPOS 501/
c
us R15
R0, TLvasL 12.1k 0603
48.7R 0805
1 B N2 CI%S
VNEG IN > T it
700R/150Mhz ® 1206
VNEG_IN VNEG POE_Width Tp1s 2KV
&
VNEG is a thermal plane as well as ESD and EMI. Use
thermal vias to at least 1 inch square plane on backside.
D
Schematic based on the reference design for the S13404 PoE.
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3v3
o)
3v3
1v8
Q
1V8
[T
3v3
4
B
* For the switching sequence of power supply VDD and _ch —Lc91 =
VDDIO it is mandatory that VDD is powered on and driven 10uF 0603 0.1UF 0402 *BNOO08x_BOOTN_1V8 is sampled at reset. If low, the 1v8
to the specified level before or at the same time as VDDIO Tov 10V BNOO8X will enter bootloader mode.
is powered ON. Otherwise there are no limitations on the b D *BNO08x_BOOTN_1V8 should be pulled high through a
voltage levels of both pins relative to each other as long as 10kR. To use the device firmware update (DFU) capability, 83
they are used within the specified operating range. s iit's recommended to connect Pin 4 to a GPIO pin on the 0102
external uC.
Jd
B R84
VDD can be powered from 2.4V - 3.6V ‘ —LCQZ _ch3 ry BNO08x_BOOTN_1V8 |
VDDIO can be powered from 1.7V - 3.6V oor 0503 BIOTLr 002 CLKSELO = 0 selects external XTAL. Pin has internal pull O0R0603
1oV 10V down, but is connected to GND explicitly. 7
GND GND
U12
NRST is the reset line for the BNOOEX and can be either GND| L3{ vbp BoOTN [ 5NOOSx_BOOTN_LVE L 26
driven by the application processor or the board reset. 0402 VDDIO
. 10
10V 9 | cap CLKSELO @=—=———{GND
=
“The H_INTN pin is the application interrupt line that | TP No08X RSTH 1V8 u SAOH MOsI [ ENOOEXSCORIR1VE
indicates the BNOO8X requires attention. This should be BNOO08x_RSTn_1V8 RST 27 XIN
tied to a GPIO with wake capability. The interrupt is active BNOOBX CS 1V8 18 _ XIN32
low. On the BNOOBS, if the host fails to respond to the HCTS 2% xOUT ) Y1 i
assertion of H_INTN within approximately 10 ms, the | BNOOBX INT 1V8 1 XOUT32/CLKSEL1 ’
BNoo‘t_as will timeout, deassert H_INTN and retry the < BNODBX_INT_1V8 HINTN J—ces ABS06-127-32.768KHZ-T ——C96
operation. 18pF0201  20ppm 18pF0201
R Lef HscLsCK/RX Reserved [~ e lzippp Pl
BNOO8X CIPO_1V8 2 Eiiiiﬁﬂ 5% GND 32.768kHz D
1ve Re 12
. . - 6 eserved 32
Pin 5 (PS1) and Pin 6 (PSO/WAKE) are the host interface PSO/WAKE Reserved o7 S
protocol selection pins. For SPI selection, both pins must be 5 Reserved ?< The BNOO8X can operate from an internal oscillator, an
high (from before reset until after the first assertion of PSL Reserved 7 external 32.768 kHz clock or an external 32.768 kHz crystal.
H_INTN to select the SPI interface. Pin 5 may be tied to R85, 22K 0402 ENV SCL 15 Reserved % If an external clock is used it must be connected to pin 27.
'VDDIO. Pin 6 must be connected to a GPIO so that the = ENV SCL Reserved Hillcrest recommends a tolerance of 50ppm. If a crystal is
WAKE functionality can be performed. used it must be connected across pins 26 and 27. Hillcrest
R86,,-2:2KK0402 ENVASDA 16, ENV SDA 2 recommends using a crystal with tolerance 50ppm with
After reset the PSO/WAKE signal is used as a ‘wake’ signal S GND 3 12.5pF capacitor loading.
taking the BNOO8X out of sleep if the host wants "The BNOO8X supports environmental sensors (e.g. pressure GND q
to initiate communication with the BNOO8X. sensors, ambient light sensors) on a secondary BNO0SS GND
I12C interface. This interface should be pulled up via
resistors regardless of the presence of the external Iy
sensor as the SW polls for sensors at reset. H_I2C ADDR:
SAOD = 0 = 0x4A (default)
SA0 =1=0x4B
Mso BNOOBX CS 1v8 BOOIMODE
SPI_CS_1 SAO0 =0 = 0x28 (default)
— SPISI00 ENQOBX_COFL 1VS SA0 = 1= 0x49
< MX_SPI0 ) ST BNO08x_CIPO_1V8
sPITsCK BNOD8X_SCK_1V8
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3v3
o
V3
1vs
Q
1v8
[GND—+—enp
1v8 3v3
3v3 3v3
c18 c19
0.1uF 0402 0.1uF 0402
10V 10 R25 R26
GND GND 10K 0402 $10K 0402
1v8 U3 3v3
12C4_1v8 23 ['veca  vees L9
T YOA 1Vg —12C4 SDA 1v8 M o [GE_12ca sDA 33
{12C4 18> e ive —I2ca SCL 1v8 o o i hacasct 3va
SCL_ R
1VBORE e OF oD 2o
TXS0102DCU GND
FBL
05 VIN 1 203vs
80R/100MHz
c20
0.1uF 0402 3v3
10V o .
& 1. 1o, 1o, 1o, 1o =5
VIN 6 1uF 002 1ch402 Gur0d02 | 01uF0402 | 0100402 10uF 0402
10V 10v 10V 10V 63V
2 0s out GND GND GND GND GND GND
. 7GND = R64 U7 7bitaddress: 0x6B
ZERiZIOSe CLKCIN 2 XINICLKIN VDD CORE 214
22R0402 XOUT VDD_REF > g
12C4_SDA 3v3 RZL ,\ ORO402 12C4 SDAL SV 19 | oo\ gg%g:;ﬁ &3 g
X 5
12C4_SCL_3v3 RZ2 0R0402 12C4 SCL1 3v3 20 SDATA VDD_DIFF 17 =3
2 100R differential impedance BRDG_REF_CLK
3 . REF =X 50Rsingle ended impedance IR p————
EO 16 BRIDGE REFCLK1 P 65, 22R 0402 BRIDGE REFCLK P = i
4 N DIFF1_P BRIDGE_REFCLK_N BRDG REF CLK >
:Ell NC DIFFLN 15 BRIDGE_REFCLK1 N 33 22R 0402 BRIDGE_REFCLK_N [
3 14 SDS 10 CLKI1 P R34 22R 0402 SDS_I0_CLKI_P SDS_REF_CLK
330 R35 10K0402 _OE DIFFD GNDI—F gg—gﬁfm DDI'::DD—,Z T3 SDS 10 CLKL N R0 22R0402SDS 10 CLKI N T TR EAE
:3:::'?37 10K(0402m OEEDIEEN 18 | OF DIFFL " ool oy |—L SDS_I0_CLKI_N (SDSREF CLK >
VSS_REF glg| €8
av3 1 s VS5, CoRe |2 ouputscan e isabledvia 20 HEEE
L SSL EP_GND 2 o2
2l o B
i SI52142-A01AGM ol ol
xfx GND z|g| g
gl
s81 S$S0 Differential Differential Configuration wlu
Frequency Spread o o
0 0 100 MHz Spread Off Default GND
0 1 100 MHz —0.50%
1 0 125 MHz Spread Off
1 1 200 MHz Spread Off
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1 ‘ 2 3 4 5 6
Place FBs and caps close to their
associated camera connector.
On the BW1097, the INMX378 camera module is hardwired into the "Cam-A" logical position. This means the logic which used to
2ve FB10 2V8_IMX378 supply Information be required to support the module being plugged into different physical connectors (and different logical positions) is no
Q 1 Q@ SuppIvINanE longer needed and can be removed.
Voltage Max Current
600R/100MHz Sensor
% B1l et VANA | 2.8V % 0.1 55mA Note: It is st a limitation that the clock source for the cameras must be shared between CAMA/C and CAMB/D.
VIF 1.8V + 0.1 2.5mA
R/100MH;
tvos  OOORMOOMHZ o e 1 1.05V £ 0.1 446mA
o FB12 B -O
600R/100MHz
T Y
WODULE & SENSOR_INFORMATION
VODULE AT2NOZA-201 C Clock Rate 1000 Kz ax
SENSOR TNX378-AAQH5-C T2C Address (8 bits) 0x34 (Sensor)
12.3 Mega pixel CNOS 0x18 (VCM driver)
1/2.3 inch OxAO_(EEPROM driver)
MIPI Lanes: VAX RESOLUTION | _4056x3040 Sensor_Clock Input 6 - 27 Whz
DPHYV1.2
Max 2.1 Gbps / lane
MIPI_CAM_A %
MIPI RX4 C N 0 CAM A CLK OUT
i MIPI RX4_C P MIPI RX5 D1 N 2 | D s [
LS MIPI_RX5 D1 P bt Mo |28 cN 12C1
MBI IDON MO0 MIPI RX4 DO N 3| CED mc o Bien eieon peiser
MIPI_RX4_D0_P MDNO MDN1 12C1_SDA {2cD
MIPI_RX4_DO_P 1p J
MIPI RX4 D1 N MDPO MDPL
MIPLR® DLN MIPI_ RX4 D1P MIPLRXS DO N 5| DenD DOND 153 cAM A PwON N__R70 In
MIPI_RX4_DI_P MIEIIRXSTB01E MDN2 XSHUTDOWN ([N CTIL CAMIA
<{MIPI_CAM_A MDP2 NC 52X 10K0402 | -
MIPI_RX5_DO_N MIPL RS DO N }—— DGND NC 55
MIPI_RX5_D0_P MIBIRXSTDOIE 2V8_IMX378 AVDD scL :ggi gg; % CAM_A_CLK_OUT
LR AL }—-=-— AGND SDA CAM_A_PWDN_N {CTLCAM A »
MIPI_RX5_D1_N MIENRAGIDIE 1V8_IMX378 DOVDD AF-VDD 2V8_IMX378 /
MIPI_RX5_DI_P y—— CTYPE AF-GND  ——9
1V05_IMX378 DVDD NC —=x
24-5804-030-000-829+
GND GND
Power_trace Power_trace Power_trace
Parameter Set Parameter Set Parameter Set
1V05_IMX378 1V8_IMX378 2V8_IMX378
-0 ®© d ® - ®©
==C69 ==c70 ==C71 ==C72 ==C75 =C77
0.1uF0402 | 10uF0603 0.1uF0402 | 10uF0603 0.1uF0402 | 10uF0603
10v 10V 10V 10V 10V 10V

L
GND
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SDIO
usD_Card A
sd_hsto_cl ——S0 S0 ok
[eND__ —{GND sd_hsto_cmd
<uSD_Card sd_hst0_dat_ 0 z z;g g:t —
sd_st0_dat_ 1 ——SC 102
sd_hst0_dat 2 ——=0113- 2
sd_hsto_dat 3
MIPI_CAMERA_A
2
MIPI_CAM_A 1 2
Tl L wmmacy | oo—Hew, |, I
L_RX4_C MIPI_RX4_C_P 5 - 3
MIPI_RX4_C_P - 2 CAMA CLKP RFU (——
<= GND
MIPL RX4 DO N i
MIPI_RX4_DO_N CAMA_DO_N
MIPI_RX4_D0_P MIPIERX4SDORP - iLf cama Do P RFU 55
MIPLCAM_A MIPI_RX4_D1_N == ALie bl onot it SZI\DAA_Dl_N EE x
MIPI_RX4_D1_P = CAMA D1 P RFU 2
-~ GND GND RFU
MIPI_RX5 DO N r 18
MIPI_RX5_DO_N TR CAMA_D2_N RFU (5
MIPI_RX5_DO_P - CAMA_D2_P RFU (5
= GND GND RFU
MIPL RX5 D1 N i 2
s oLy e B S ™ en_co
LRxs DL 1 St CAM A CLK OUT
GND} GND — AN ARG N—— CAM_A CLK_ ouT
et cava ek Lz CAM A CLK OUT — A ASEEE— camAPWONN CTL CAM_A »
12C1_SDA :g% gg’f ﬁ CAMA_12C_SDA “GND {GND e
(et 12C1_SCL CAMA_12C_SCL SD_HST0_D3 L
\ CAMA RST -3 e,
SD_HST0_D2 SC_nst
2485 PGOOD 2485 PGOOD 37 | peoop SD_HSTO_D1 SUEhst0
[EODNIE MODULE nRST 39 sd_hst0
RS 2485 WAKEUP 4L ] <o) SDELSTOND) COM_AUX_I102
2485_WAKEUP WAKEUP COM_AUX_102 COM_AUX_102 >
B1
* Off-Mom, 50mA ﬁ RFU RFU z
2 RFU RFU (2
G RFU RFU —5
51| RFY RRU 52 ~ ® @ g
&b 25 RFU RFU 5 8 R 8
2 RFU RFU (2 EE B E
CTL_CAM_B G| 5 = Qspl
ICTISCAMES] CAM_B_PWDN_N CAM_B_CLK_OUT GPIO7/sd_hst_cd 59 60 SPICS 1
CAM_B_CLK_OUT 2 2SR D (GPIO7/sd hst o T gl 1] SD._HSTO.CD SPILSS 1 & rSion MX_SPIO
R3] SD_HSTO_CLK SPISIO0 & SrSior S
A BB PWM——————¢=—] SD_HSTO_CMD SPISIOL ——=5r 5755 SPI_CS_1 \
AT B PO 51 CAM_B_D PWM SPITSIO2 35 ai5s SPI_SIO0
= 5] CAM_B_PWDN_N SPISIOS —i—2hees SPI_SIOL
o BNOUBX_INT_1V8 & AUXI0_IRQ SPILSS 0 (L SPI_SCK {MX_SPI0 >
cam B o our GNP 73] S\P [ 7 — SPI SCK.
12C2_SCL - 2+ CAMB_CLK SPLSCK ¢ 12¢3
(12 {_ 122 sDA GND} GND oND —feno 123 scL 1
| 12C3 DA e3>
12C2_ SCL ud 8 12C3 SCL |
CAMB_I2C_SCL 12C3_SCL
12C2_SDA 9| CaMB_I2C-SDA 12Ca spA |82 12C3_SDA
MIPI_CAM_B 8 8 MIPI_CAM_C
ey 2 = i e pLn | OND 83| SND GND =5 GND ™ mipi RX3 D1 N = o
MIPI_RX2_D1_N VP RSGOT 5 CAMB D1 N CAMC DL N (2 PR BIP MIPI_RX3_D1_N
MIPI_RXZ_DI_P CAMB_D1_P CAMC_D1_P MIPI_RX3_D1_P
LRX2_DLf 87 D1 -DL-P ™88 _RX3_DL.
2= GND GND GND GND =
MIPI_RX2_DO_N m:g: S;g gg y 291 CAMB_DO_N CAMC_DO_N gg m:i: gi; Bg g MIPI_RX3_DO_N MIPL_CAM_C >
(MIPL_CAM_B MIPI_RXZ_DO_P 5| CAMB DO P CAMC DO P 1= MIPI_RX3_D0_P
- GND GND -~
MIPL_RX2_C_N m:i: S;(é g ';‘ g; CAMB_CLKN CAMC_CLKN gg m:":: gig E Q MIPLRX3_C_N
MIPI_RXZ_C_P 55— CAMB_CLKP CAMC_CLKP (—bs MIPL_RX3_C_P
£ = )
GND D
BW2098_AReceptacle
MIPI_CAMERA_B MIPI_CAMERA_C
B
IMU SPI is length matched between
connector and IMU. QSPI bus is
length matched between connector
and header pads.
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WODULE & SENSOR_TNFORWATTON
WODULE ___TG161B-201 OR ANO1V32-03G T2C Clock Rate 700 Kz lax
a8, SENSOR 0V09282-GA4A 12C Address (8 bits) | OxCO(W) OXCL(R)
s s Ltz oovs L B&Y 1 Mega pixel CMOS
1V¢ SOORIIOCMELS B = 12;0;983 S Clock I it 6 - 64 MH: 24 MH:
&8 Ees . Place FBs and caps close to their L0507 clack 1oy - 7 (24 17 typ.)
[ve e Lr GOYORVIIVDD\—.MHZ O1V8_L | associated camera connector. i (T et
1v2 Supply Name Vol t: Max C t
%L P 2 .l Wodule| Sensor| ol tooc o urren
600R/L00MHz = DOVDD | VDD-10[ 1.8V 2.5mA
DVDD VDD-D 1.2v 52mA
GND AVDD VDD-A 2.8V 24mA
MIPI_CAM_B
MIPI_RX2_DO_N MIPLRX2_DO_N
MIPI_RX2_DO_P 12C2
MIPL_RX2_D0_P
K c 12€2 SCL 12C2_ScL
MIPL RX2 C N Mark “LEFT" on PCB 12C2_SDA -
MIBIECAMES EIALA G MIPI RX2 C P Place so that is the module’s left camera. ER R ), 2e2
MIPL_RX2_C_P
MIPI_RX2 D1 N 1v8 L 10
MIP_RX2_D1_N -
MIPRXZ DI_P MIPI_RX2_DI_P Q DOVDD Yok |24 CAM_B_CLK_OUT
V2 Lo DVDD DGND (25— CAM B PWON N R71 ) COM_AUX_I02 oM AUX 62
——— DGND XSHUTDOWN < COM_AUX 102 ]
MIPI RX2 D1 P Tibe ol 12C2 SCL 10K 0402
MIPI_ RX2 DL_N MDNL DA 12C2_SDA
MIPIL_RX2_DO_P | T2 DGND —75—4 FSINL IN R72 FSINL
MIPTRSCIB0IN MDPO FSIN CTL_CAM_B
MDNO AGND —1-—4 0R0402 P OB ET
DGND AVDD 2v8_L CAM_B_D_PWM
MIPI RX2 C P o) a0 | CAM B PWDN N o'
MIPI RX2 C_ N et ShEEE STROBEL TCAMB CLK OUT_, Cavgcik, GUT CTL_CAM_B
DGND DGND (13—
1 BBR43-24KB533 for camera module TG161B1201
GND GND
2 Power_trace Power_trace Power_trace
2 Parameter Set Parameter Set Parameter Set
V2 L 1v8_L 2v8 L
2 ® & ® &
H E c78 ==C79 ==C80 ==cs1 ==c82 =C83
2 7 01UF0402 | 10uF0603 01uF0402 | 10uF0603 | 0.1uF0402 | 10uF0603
10V 1ov 10V 1ov 10V, 10v
GND GND GND
R75 R77
0R0603 0R0603
(EXT STROBE)
Com Aux 102 R80
10K 0402
Cameratiming Sync Option
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1 2 4 5 6
VoD sV
VDD_5V
[GND—+—enp
I"PCle_ISOLATE_N_1V8 can be pulled up or down via the BOOT
DIP, assuming the R27 jumper resistor is stuffed. If pulled high,
the signal is levelshifted to a final 3.3V level for the RTL8111HS.
3
1 |
VDD_5V gmg 3 g“g g“g ] g\/DD 5V PCle_CTR_1V8
51 sv 5V 4 g A ECle ISOLATE N 1v6 PCle_ISOLATE_N_1V8
7 1 PCle CLKREQ N 1V8 e ==
¢ 5v 5V ¢ 0R0603 SCiPERST VT PCle_CLKREQ_N_1V8 (PCle_CTR_1V8 >
T 5V 5V ¢ PCle_PERST_1V8 /
5 5V 5V
GNDi 51 GND GND i D
GND} GND GND {GND
17 BOOT
o] RFU BOOT4 BOOT4
31 RFU BOOT3 BOOT3
RFU BOOT2 BOOT2
gg RFU BOOTL BOOT1 BOOT
5 RFU BOOTO Erios BOOTO
59| RFU GPIO58 GPIOS8
3] RV 30
35 RFU GND (—3 GND
RFU GND GND
3 | pro 12C0
g; RFU 12C0_SCL 22 :ggg gg';\ 12C0_SCL
7] RFU 12C0_SDA 12C0_SDA {12C0»
RFU
= 3 38
“The Myriad X (MX) has 1.8V GPIO outputs, but a number of 75 SES gxg 20 gmg
PCle-related functions require 3.3V signaling. This includes the 12C for a7 RFU
the PCle reference clock, and the control signaling for the PHY bridge 49 42 BNO08x_BOOTN_1V8 [BNO0BX_BOOTN_1V8 >
(though RTL8111HS can handle 1.8V signalling as well). 51 QEH LL’JQ;??; 44 BNO08x_RSTn_1V8 Bgﬂ(g&fgglr 11\\//88
gg RFU - %
RFU RFU —e—
12C4_1V8 RFU
, 12C4_SDA 18 57 50
J 12C4_SDA_1V8 12C4_SDA RFU
12C4 1V8 A 12G4SCL 1V —12CA SCL1VB 59| 1acaTsoL el gj
61 RV 756
GND——2 GND RFU 35
RFU
PCle_PERST 1V8 63 60
RO CLKREQ NIVE % 1 bt e Y I
- RFU
Harness [ e e m R RFU
SDS_TXD_P S SRIGET 311 SDS_TXD_P RFU 27
SDS_TXD_N ——3 SDS_TXD_N RFU 7
{SDS_DATA -~ GND} GND RFU
SDS_RXD_P 282 — ; SDS_RXD_P. RFU ;g
SDS_REF_CLK SDS_RXD_N pop— SDS_RXD_N RFU
<= GND}
f SDS_I0_CLKI_N 232 :8 gtﬁ: z g SDS_I0_CLKI_N =—ono
__SDS_REF_CLK {_  SPSlloCLKLP —§5| SDS_I0_CLKIP - VBUS SE
GNDE GND 1GND_ 7% USB TX N
USB TX P UER K[
: USB_TX_P
BB_JTAG GND} GND GND -~
SYS_RST ;SO RST SYS_RST ﬁgg B Q USB_D_N
TDO o TDO : USB_D_P UsB
BB_ITAG T'ﬁ; DI %?T 1GND == USB RX_N VLB
TCK ’% TCK USB RX P USB_RX_P
™S ™S {GND
BW2098_B Receptacle dD
UsB
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3v3
o
3v3
1vs
Q
1v8
A
[GND—+—enp
£
Switching Regulator Layout:
- VDDREG >40mils
E - REGOUT >60mils
Power Sequence Requirements: - Place caps and inductor as close as possible to the RTL8111HS
- 3.3V POR ramp must be: 1ms < t < 100ms - Place Lx and bulk C on the same layer as RTL8111HS
- All power inputs must be held >50ms at OV between - No additional inductance o FBs
- Ceramic X5R caps or better
3v3 U4 19
2| VDDREG ReEGoUT |24 REGOUT 1 ’z VZ HVOVM‘A; =
co1 cas 2uRo. " Lo  Lew
4.7UF0603 | 0.1uF0402 47UF0603 | 0.1uF0402
16V 10v 16V 10v
GND GND GND GND
3(\2/3
11 3 PCIE_1VO
AVDD33 AVDD10
—= 8 B
Lo Lo Lew Len (YpEER oo [0 Lep —=c43 Lew Lo L c47
47UF0603 | 4.7uF0603 | 0.1uF0402 | 0.1uF0402 01uF0402 | 04UF0402 | 0.1uF0402 | 0.uF0402 | 1uF0402 | 1uF0402
16V 16V 10V 10V 10V 10v 10V 10v 25V 25V
PCle_CTR_1V8 GND GND GND GND 2 GND GND GND GND GND GND
DVDD10
PCle_ISOLATE N_1V8
PCle_ISOLATE N 1V8 —&i=F bt e
PCle CTR 1V PCle_CLKREQ_N_1V8 'WERST?VB—
\ PCle_PERST_1V8
SDS_TXD_P ggg Kg ﬁ‘ 5 HSI_P LEDO % tégg 130522‘ ED0_10_GRN
SDS_TXD_N HSI_N LED1/GPO 23 D005 o LEDL 100 OR
<_SDS_DATA == == LED2 LED2 1000 GRN
DS RXD p ——SDS RXD P [ SDS RXD1 P MEOD
DS RXD T _SDS RXD N 1[0.1uF 0201 ||_C5L_SDS RXDL N o]
-RXD_| 0.1uF 0201 -
1v8 3v3 BRIDGE_REFCLK_P Bﬁ:ggé géigtﬁ; ig REFCLK_P
<_BRDG_REF_CLK { BRIDGE_REFCLK_N === fEiB N 2f Dol REFCLK_N
_T_C52 cs3 3v3 3v3 3v3 BRDG_REF_CLK
0.1uF 0402 0.1uF 0402
10¥ By R28 R29 R46
(€ CND 10K 0402 310K 0402 310K 0402
1v8 U6 3v3 ETH_DATA
s ['veea  vecs LY ECle ISOLATE N 3v3 2.} |soLATEB MDI_0_P MDL P MD1_P
PCle ISOLATE N _1V8 1 1 [ MDI 0 N MD1 N MDL N
PCle_CLKREQ N_1V8 PCle_CLKREQ N 3V3 12 | - -
_O_Rso A2 B2 CLKREQB 4 = MD2 P .
1V8O-JoG— 1 OF GND PCle WAKE N 2 MDI_1 P ag———c it MD2 P
e T—— LA MDI1 N S —————— MD2 N
TXS0102DCU GND - - ETH DATA
ECle PERST N 3V3 191 persTB MDI_2_P :tmgg L MD3_P
MDI_2_N MD3_N
x 2., o R o~ x vyt
PCle_PERST 1V8 QL N 2
PREBIASd DDTC114YCA-7-F X0 EB| oo
Drive PERST High to Enable PERST# GND X1
1 T 3 31 33
PERSTH signal is used to indicate when the power supply is L RSET GND —
within its specified voltage tolerance and is stable. 2 4 RTLBIIIHS-CG
Fundamental Reset for the PCle Card i @b @b —feND R48
c48 Z5MiFiz 18pF 2.50x2.00mm —C49 2.49K 0402
27pF 0402 27pF 0402
D GND GND GND
& - - D
Schematic based on the reference design from the MV0247 PoE AOB
reference design, with checking against the Realtek RTL8111HS
reference design, layout guide, and datasheet.
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3v3 3v3
o
3v3
[CGND_HHGND D16
GREEN 0603
R57
‘ LEDO 10 GRN LEDO_10_GRN LEDO_10_GRN1 Place near RJ45 connector
470R 0402
ETH_DATA D17 R58
MDL_P MDITES o1 NC éo MOTE [ [EDLI000R LED1 100 OR LEDI1 100 ORL
MD1_N 102 NC —5 470R 0402
o2 P MD2 p <= GNDF—3 FOI;D ng ——{GND MD2 P O oo
MD> N MD2_N o NG € MD2_N [ LEDZ 1000 GRN >—LED2 1000 GRN LED2_1000_GRN1
L] 470R 0402
TPDAE02BO4DQAR 3v3 3v3
< _ETH_DATA bis
MD3 P = 10 MD3 P =
MD3_P 01 NC
MD3 N M 102 NC L glel  nl=
Mp4 p <= GNDF—3— GND GND ——{GND [Inp o q a
MO, VDN (oSN e MDA 2] IoLp L9 <9 802.3af PoE
MD4_N 104 NC TDLN 2z Jd -
L] =
TPDAE02BO4DQAR 3 66 >>
s TD2.P o -
DN o ‘%” L
TR
POE_Width TOIN 2w 12 T
VPOS IN 13 TD4_P S eI ” o B
< VPOS IN 0 T4N 2 oo o
8  asod H
a 03+ 70— y 1 TN o
cil == = =Lc 4 g %H 2
1nF0402 0402 1nF0402 1nF0402 t 5] T 2 e B @
{opv. ooV opv. opv. C50 O . .
D12 D13 D14 D15 0.1UF 0805 € misoo— 7 b
552150-L. 552150-L 552150-L S1B 100v D%”
~ ~ ~ ~ " i 10 18 Tt
e o[
T CND L ver v 1 o
v 13 o
woo— |
cT2 2 ye, ox saeri
o e i
' 1000pF/2KV
SP1 13 i o
ves .
[aYal
2 14 5
P! vea %
- &=
D8 kog kmo D11
$52150-L $52150-L| $52150-L $52150-L. POE Width
o ~ ~ =
==c ==c ==c =Cu Width Constraint [Pref Width = 15mil Min Width = 4mil ~Max Width = 50mil] GND
1nf0402 1nf0402 1nf 0402 1nf 0402
POE_Width 100V 10f 100V 10pv
(CNES TN} VNEG IN
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VoD sV
VDD SV LED INDICATORS
3v3
Q
3v3
Ve BB_JTAG YE i
T — T 1
TCK DI 2
TDI 3
GND GND BB_JTAG i SST 3
TDO 5
SYS_RST YSERST 6
1v8 7
GNDF 8
3V3, o ©
GNDF 10
SFVIOR-2STELHLF Top Contact
[ 7AG FFC configuration (10-pin, 0 5mm pitch). )
12C0
12C0_SCL
12C0_SCL TPL
204 12C0_SDA —2C0SDA 25 7pp
AUX 10 HEADER 3.3V GPIO (uSD)
cs5 3v3
oo} 1| Q
U 1
4.7uF0603 o
AUX 10 HEADER 23 usb_Card el sd_hsto_dar2 V' oAT2
sd_hst0_clk —spe—or s sd_hst0_dat 3 ERATe
5 12C3_SCL sd_hsto_omd —=G2i-a0 sd_hst0_cmd SHiD)
MODULE nRST 1 [ | 5 |2 123 scL 12C3_SDA e 12C3 <uSD_Card) sd_hst0_dat 0 —2 oo Vob
LED INDICATORS — 3 4 4'3 R Sd_Nst0_tal1 S hsto — CLK
2485 WAKEUP, § g s sd_hst0_dat 3 —3dNst0_dat sd_hst0_dat 0 ‘éf\sm
VDD 5V VoD sv VDD_5V J_ 6 10 10 sd_hst0_dat 1 DAT
20021121-00010T1LFJ_ CD_Swi 9 _
R53 &b &b GPIO7/sd_hst_cd caws 15 CO-SW1—]
R55 R 0402 CD_sw2
1K 0402 w o
bV_LED [PC_LED 7] 2:; z
8 53 =
2 D3 14
5D6 5 L SHaA 2
¥ RED 0603 )ORANGEDGDS GND
uSD push/pull
o
—Q
et ot
._}REICDDZUNTCL 2485 PGOOD —fH RELCO02UNTCL
| BOOT MODES QUAD SPI
~
GND GND e
Mark "5V* on PCB Mark ""2485_PGOOD" on PCB 4 3 2 1 0
R2 R9 R7 R60 R61 R16
BOOT EEEin 1K0402 $1K0402 $1K0402 $1K0402 $1K0402 $1K0402
BOOT4 56
BOOT3 56
BOOT2 =
{BOOT Eoor BOO SPI HEADER --> Not used
00
BOOTO ——220 10— o
Lmosg o GPIOS8__ | |
JoN sw1
H H H H H H AGH-6102 DIP SW
1 6 joFF
(7485 WAREUP 2485 WAKEUP ¢ | |
| 1
2 = 2 S = =
Mark "nRST" on PCB g g 3 3 3 8
O
°2485_PGOOD and MODULE_nRST both have pull ups to 1.8V on 1099 R62 R63 R19 R20 R21 R22 R23
module. 2485_PGOOD is held low by open-drain output on 1099 PMIC 10K 0402 310K 0402 310K 0402 310K 0402 310K 0402 310K 0402 310K 0402
until power is good. MODULE_nRST rises with 1.8V at POR, but can be
held low by user button or 1099 JTAG.
GND
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TODULE & SENSOR INFORWATION
TODULE ___TG161B-201 OR ANOLV32-036 T2C Clock Rate 400 Kz Tiax
Y — SENSOR 0V08282-GA4A 12C Address (8 BIts) | 0xCO(N) OXCL(R)
Q 1 2 B& 1 Mega pixel CHOS
e o1y 2  ooup 2
1V¢ AT B = 12‘8‘0:{;33 S Clock I it 6 64 MH: 24 MH:
o | F8s . Place FBs and caps close to their ensor Clock Inpu 2 z (24 Witz typ.)
[ N ATE————OIVE.R | associated camera connector. .
vz | £8Y " Su Voltage Max Current
_—!_’IVZ 0 1V2_R
600R/100MHz - T8V 2 5mA
1.2v 52mA
[GND — F—enp 2.8V 24mA
MIPI_CAM_C
MIPI_Rx3_C_p —MIELRXS C F
MIPIRX3 C N
MIPIRX3_DO_p ——MIELRXS D02
{MIPLCAM_C MIPIRX3 DO_N
MIPI_RX3_D1_p —MIELRXS DL E
MIPI_RX3 D1 N
MIPI Lanes: Mark "RIGHT" on PCB 12C2
DPHYv1.2 Place so that this is the module’s right camera. 12C2_SCL. 12C2 ScL
Max 2.1 Gbps / lane 12C2_SDA 12C2_SDA 7 12C2
1v8 R »
ovoD Yok 24 CAM B CLK OUT
CTL_cAM B
V2 R DVDD DGND 23— CAM B D PWM Re1 )
MIPI RX3 D1 P m| EOD PELLIDOWN 12C2 SCL oot IGD CAM B D _PWM CAM_B_D_PWM
MIPI RX3 DL N MDED & 12C2_SDA —CAM B PWONN__, cav "8 pWDN_N
MDN1 SDA CAM B CLK OUT _B_PWDN.| (CTLCAM B>
—CAM B CLK OUT_., cam B CLK_OUT
MIPI RX3 DO P | DOND DOND 751 FSIN2_IN 82 FSIN2
S A MDPO FSIN FSINZ
MDNO AGND 4 0R0402
PR3 C P t—o— DGND AVDD 2v8 R
MIPLRX3 C N pm| 99 DOND =34 STRB2
5 MCN STROBE
$—12 peND DGND 13— P18
A1 BBR43-24KB533 for camera module TG161B201
GND GND
Power_trace Power_trace Power_trace
Parameter Set Parameter Set Parameter Set
1v2 R 1v8 R 2v8 R
a4 c5 86 ca7 88 89
0.1uF0402" | 10uF0603 0.1uF0402 | 10uF 0603 0.1uF0402 | 10uF 0603
10V 1ov 10V 1ov 10V 10V
GND GND GND

Because the stereo pair of 0v9282 modules hard wired to CAM_B (below) no additional reset cirucitry is required to
account for different conditions. This means that "CAM1" (Left) is reset via CAM_PWDN, and "CAM2" (Right)

via CAM_PWM. This also means that the signal CAM_AUX_I01 is no longer required here, as that was only possible if tI
stereo pair were connected to CAM_C or CAM_D

, is reset

0v9282 sensor 12C address may be changed via 12C protocol. Therefore, in order to assign different 12C address to tI
sensors on the same 12C bus, one needs to hold the reset the all sensors except one and assign a unique 12C address
to the active sensor. This routine should be applied for all sensors in the initialization routine.

CAMERA CONNECTOR RESET CONNECTION TABLE

CAVERA CONNECTOR
CAUNO I Cam a _cans CAN D
CAM T CAV_PWDN | CAW PWDN | CAN_PWON CAM_PWDN
AN 2 AP T AP [ CAN_AUX_TOT | CAW_AUX_TOL
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VBUS
o
VBUS
G +—feno
3v3
0]
3V3
VDD_5V
VBUS P40
1 |
R183
c207 10K 0402
10uF0402 10uF 0402
63V 6.3V
GND
X
RXBP = usspp =
14 RXB N USB D N__ = US|
AL 4 Us1 s
GND GND GND {GND -~ -~
gié X1_P TXL_P ﬁ‘ Kg Z | ig B0p AOp 3 Hgg E§ Z USB_RX_P USB
5] RXLN TXLN 2 | G208 BOn Aon USB_RX_N
VBUSO-gg] VBUS VBUS [AsOVEYS  car | 0 || LR Z=u | A L1 UsB TX P_XC= USB TX P
ussDN BT | V% o LA USB D P 11 10 TXBI N 6] of S USB TX N Tty
USB D P B6 | pop i A i 0.1UF 0201 n n 10K0402
CC2 gj G 801 _2 USB D N S;g :‘ 0.1uF 0201 5 & — é —
VBUS 082 VBUS VBUS (220 VBUS | con SEL
B o N RX2_N 410 | Cai o
gzl TX2_P RX2_P ﬁé X C21 “ Kgi ; E cip Vee g 3v3
GND GND GND {GND = | |_M'FMM_L Cin GND -2
TXC P A GND 2L TP41
TXC N 0.1uF0201 1 20 Cc74
0] RevDL SN 10uF 0402
>— RSVD2 GND_EP 5.3V
USB Type-C Switch
GND GNDGND R186) s
USB3.1 TYPEC 24P SMD \ertical 10K 0402
U62 CunemMude
cc1 Al s oR 1L Defaul)Pulld
target 900k 1% CC2 2 cc2 M Med\um(l 5A) current. Pull-up to VDD with 500-kQ reslstur
USB CM R3: 10K 0402 H- High (3.0A) current. Pull-up to VDD with 10-kQ resistor.
RIB7 v LEMR0402 VBUS DET 5 CURRENT_MODE USE_PORT RaZv 10K0402 | oD
VBUS VBUS_DET PORT ND
R190 " 1.8BMR0402 D
12 D\Rufp\ T
LY D RCONNIEAUETD P42 Type-C p\ug position 2 (H) connectos Port Ato Port C on U61; Type-C plug
C97 ==C76 7 position 1 (L) connects port Ato Port B on U1,
1UF0402 IDuFDADZ 10 | cnp OU.E 8
25V e cY cc1
USB Type-C Port Control CC2 H- DFP (Pull-up to VDD if DFP mode is desired)
1 NC - DRP (Default) (Leave unconnected if DRP mode is desired)
GND GND 10K 0402 L- UFP (Pull-down or tie to GND if UFP mode is desired)
R214" 10K 0402 VDD_5V
P43 TP44
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5V poE Power OF Supply_Infornation
Power_trace Power_trace Supply Name
5V_PoE =3 Parameter Set Parameter Set TP4 Voltage Max Current
33 5V_PoE us VDD_5V 2.8v 1.8V 2.5mA
e 1 vm vour |2 5 i S
GND—2- GND ST -2 d m
e 31 ce NC 417 e
V8 15Aideal diode Co1
GND 22UF 0603 zzm:oeos
GND GND 1ov
GND GND L2y 1. AVDD rising can occur before or after DOVDD rising as long as they are
Vs . rising before XSHUTDOWN rising
VBUS nhn s 2. XSHUTDOWN is pulled up after AVDD and DOVDD are stable
VDD_5V XSHUTDOWN 3. DVDD rises after DOVDD, but before XSSHUTDOWN is pulled high
Q
VDD 5V Power_trace
e g0 Paramefer Set o
V2 |
1 6
2ve vBUS —5] VINvouT — IMX378 POWER REQUIREMENTS
X GND} 2 GND ST
ATl Input C for USB power on USB & e 2L
1v05 schematic T5Aideal diode Ak Power OFF P
Y Voltage Vax Current
2.8V + 0.1 55mA
228Y 1.8V + 0.1 2.5mA
1.05V + 0.1 A446mA
1.8v Slew Rate Constraint
(VANA, VIF, VDIG)
VDD
POWER SUPPLIES FOR CAMERA MODULES
No power supply sequencing is needed
oV, Max Slew Rate: 50 mV/ps
P22 ~ -
u13 o POWER SEQUENCING REQUIREMENTS:
1 5 .
VDD_SVO 3 :E’\r‘\l @ VOUT= 1.2V O1v2 The BW2099 module handles it's own power sequencing on-board. (TBC)
C63 4 2 C64 T=1L.
10uF0603 <] NC  GND 10uF 0603 L?:J;az‘goxmw s The camera modules have their own power i i . The OV9282 have requil for and the IMX378 has a max slew
10V TLV70012DCK 10v B L% rate requirement, See above.
GND GND
T P16
1 5
3v3 1IN ouT 1ve
o5  EN a ] - VOUT=18V
10uF0603 < NC_ GND 10uF 0603 'S?UT; 309;“; -
10V TLV70018DCK 10V BRI
GND Power_trace
GND Parameter Set
VDD_5V u9
2 VN vouT ‘; A Max 3va
TP23 Less A | S - —
U4 22uF 0603 P14 T en g |6 FB 33VIN 121K0402 —==C57
vnD_svoﬁ N ouT 2 { O2v8 GNDmv 1! . GND_EP 22uF0603
&3 i EN a 1 e VOUT=28V SSTR  GND
10uF0g03 < NC  GND 10uF 0603 louT= 200maA TPSB2130SIL R69 GND
ey " oosncic oV Slew Rate: 28 mV/ps cs8 39,2k 0402
GND 10nF 0402
VDD_5V GND 50V
g GND
GND GND
uis
c67 Llen viN |2 TP24
10uF 0603 , . L3 . |
GNDmv GND——2+ GND sw A 1V05
GND——2 GND PG o VOUT= 1065V
a g 10UT= 1200mA
B o vos VOUT= 0.45x(R2+R3)/R3
&
TLV62080DSG R
53.6k 0402
GND 58
22uF 0603
— 10V
39.2k0402 Luxonis Holding
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