2 3 4 5 6
Date Revision Reason for Change Changes Implemented
12/28/2020 RIM1E2 -> ROMOEO 1) ESD protection 1) Added protection diodes to MIPI lines
2) FFC connector stronger mechanics 2) Changed FFC with Molex 505278 series
3) Updating board with overvoltage protection and ideal diode to or USB VBUS  [3) Added ideal diodes and zener diode for protection
and Barrel jack 5V 4) Standarized 4L stackup rerouted all diferential pairs and tuned lengths
14) Outdated stack 5) Deleted reset circuit and its components and rerouted signals
5) Unused reset circuit 6) Deleted strobe i ion resistors with ingsilk and tracks
6) Unused strobe configuration resistors
102/12/2020 [DM1098FFC ROMOEO -> DM1090FFC ROMOEO 1) Add IMU 1) Added IMU from OAK-D and modified length tunning for SPi to connector
2) Change FFC connectors type and pinout to ArduCam standard so that camera  [2)Changed FFC connectors to ArduCam standard pinout, updated all connections to the conenctors.
modules from Arducam can be connected directly without board adapter ICameras from Arducam can be connected with same side dedicated FFC.
3) Add BOOT_SEL button to PCB (Changed 3V3 power rail LDO with switcher with higher ampacity to supply camera modules
13) Added push-button connected to 1V8 and BOOT_SEL pin on BW1099 connector
[DM1090FFC ROMOEO -> DM1090FFC RIM1E1 1) move CBA connectors closer to the edge (collision with J3 JTAG connector on |1) updated FFC connectors footprint and moved to the edge
SoM) 2) Added 1uF capacitor to USB detect
2) Slow plugissue (add 1uF capacitor) 3) Updated USB type-C switch part number
3) Update USB type-C switch
RIM1E1 -> R2ZM1E1 1) Since multiple options for connecting cameras RGB text should be changed for [1) RGB text changed for CENTER camera on silkscreen
CAM_C onssilkscreen
R2MI1EL > R3ML1E2 1) Change USB switch with NXP part 1) Changed USB switch with NXP part (100nF caps added)
102/14/2022 R3M1E2 -> R3M1E3 1) Lower the series resistor value (resistance) on the FSYNC line 1) Changed R14 from 10k to 22R
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> COM_AUX_I02
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= Veus MIPLCAM_A <,
MIPCAM B <
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> 1v8 ‘
12¢1 <
12c2
COM_AUX_I02
CTL CAM A
CTL_CAM_ST
BNOD8X_RSTn_1V8
BNOO8X_INT_1V8 <t
BNO08X_BOOTN_1V8
MX_SPI0 C‘
UsB <!
GND}H_> GND.
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DM1090FFC_USB.SchDoc
{ > VDD_5V
{ > 3v3
VBUS UsB
GND}H_> GND
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> 3v3 MX_SPI0 C‘
> 1v8

BNOO08x_BOOTN_1v8 <}

BNO08X_INT_1V8

BNOO08x_RSTn_1V8 <}

GND > GND

Project

GND}— > GND

Standard M2.5x4 mounting for 1090

MIGL

MOUNTING_HOLE_ M25

GND
M

MOUNTING_HOLE_M25

GND

MIG2

GND
M

GND

MOUNTING_HOLE_M25

MOUNTING_HOLE_M25
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VDD_5V

E
o
VDD_5V drawn by BW1099 can be up to 1A .
VBUS . ) MIPI Lanes:
) VBUS on BW1099 is only sense input DPHYV1.2
Ve 3.1 hps / lane
1v8
Q
Ve
E
UART_RX and UART_TX
GND repurposed to IMU BOOT
Parameter Set SLRSISIEE
a1
VDD_5V VDD_5V MIPI_CAM_A = NEEAE GND GND f—
o MIPI_RX4_C_N M EP CAMA_CLKN UART RX [ BNOOBx_BOOTN_1V8
MIPLRX4_C_P CAMA_CLKP UART_TX BNOOBx_RSTn_1V8
R3 2 GND
1K 0402 MIPI_RX4_DO_N e L CAMA_DO_N UsB
MIPL_RX4_D0_P CAMA_DO_P GND 3t IR ERE -~
(MIPL_CAM_A <= MIPI RX4 DL N GND USB_RX_P Ten RN USB_RX_P
MIPI_RX4_D1_N MIFTRXT DI CAMA_D1_N USB_RX_N USB_RX_N
Zji-Dl MIP_RX4_DI_P CAMA_D1_P GND +—+—t e -~
RED 0603 ZO= _MIPI RX5 DO N GND use b P USBD2 N use D P
MIPI_RX5_DO_N oD CAMA_D2_N USBD_N USB_D_N UsB
MIPL_RX5_DO_P CAMA_D2_P GND 20— s .
= EICEALT GND USB_TX_P g USB_TX_P
’_}MZ MIPI_RX5_D1_N MIFTRXE DI CAMA_D3_N USB_TX_N USB_TX_N
¥ FRe1coo2unTCL MIPL_RX5_DI_P CAMA_D3_P GND =
GND
o 12C1 v o et som = [ CAMA*EHB CAM A CLK OUT CTL_CAM_A
GND 12ct L 12C1_SCL 12€1_SCL 3 | CAMA 12C_SCL SD_HSTO_D3 ddit g Som At ol CAM_A_CLK_OUT
CEVD CAMA_RST = CAM_A_PWDN_N (_CTLCAMA
Mark "5V* on PCB SD_HSTO, D2 D_HSTO_D:
2485_PGOOD 3 -HST0.| D_HSTO D:
PGOOD SD_HST0_D1
1ve 2-_ P9 MODULE _nRST 39 RST SD_HSTO DO D_HST0_DI
O : f 2485 BOOT SEL 4] WaKEUP COM_AUX_102 COM_AUX_ 02 OM_AUX 102 >
Gff-Mom, 50mA
[Note on silk that this button m
i boot select for BW109: 1 GND GND [ —
Off-Mom, 50mA VDD_5V GND GND |46 VDD_5V
¢ 5V 5V 0 g
S 1 50 )
1099 only accepts 1.8V inputon GPIOs. ‘ VBUS 5V 5V 2 ¢
S 5v
Q 53 54 1 SDIO
E SV 56 Sel Parameter Set
GND t——=— GND GND —2:—4 TP6  Parameter Set
GND GND 84 [0}
A IA
SD_HSTO CD 5 | o5 HsToCD SpI_ss 1 |60 ss D _HSTO D
SD_HSTO CLK 61 62 SI MX_SPIO D _H
CTL_cAM SD_HSTO_CMD 63 | SD-HSTO_CLK SPLSIO0 7 Sii D H
; ¢ o cun i = - =z s
CAM_C_D_PWM B D_f K K =
B e & CAM_B_PWDN_N CAM_B_PWDN_N L CAM B PWDN N SPI_SIO3 gg glsc SPL_SIOL MX_SPI0 2 "KD
\ CAM_ST_CLK_OUT -—l BNOOBX_INT_1V8 AUX_IO_IRQ PSS 0 1 ,— SPI_SCK o
GND GND 12—
CAM ST CLK OUT CAMB_CLK sPLsC [ SPI_SCK .- T
GND GND ——e IMU SPI is length matched between
12c2 connector and IMU. QSPI bus is
" " length matched between connector
Mark "2485_PGOOD" on PCB 12C2_SCL et T cAMB_iC_SCL 12C3_SCL g—% and header pads.
ez ) {  rec2spa CAMB_I2C_SDA 12C3 SDA IS SOR 7
MIPI RX2 D1 N '_% GND GND gi_' MIPI RX3 D1 N MELCAM.C
MIPI_RX2_D1_N MIPITRGIDIND) | CAMB_DLN CAMC DL N g MIPITRGIDING) MIPI_RX3_D1_N
MIP_RX2_D1_P 55 CAMBDLP CAMC DI P (5= MIPI_RX3_D1_P
-~ GND GND (oo -~
MIPI_RX2_DO_N B & cAMB DO N CAMC DO N (30 B MIPI_RX3_DO_N MIPI_CAM_C >
(MIPL_CAM_B > MIPL_RX2_DO_P 5| CAMBDO_P CAMC DO P (= MIPI_RX3_DO_P
-~ > GND GND [——t ==
MIPI_RX2_C_N e & CAMB_CLKN CAMC_CLKN (22 T MIPI_RX3_C_N
MIPLRX2_C_P S| CAMBCLKP CAMC_CLKP |5 MIPI_RX3_C_P
e ey 2 G ewp 0 ¢
® 1 DF40HC(3.0)-100D5-0.4V_BW1099G2 Receptacle | ®
Parameter Set GND 3mm GND Parameter Set
MIPI_CAM_B MIPI_CAM_C
5
2485_PGOOD and MODULE_nRST both have pull ups to 1.8V on 1099 module. 2485_PGOOD is held low by
open-drain output on 1099 PMIC until power is good. MODULE_nRST rises with 1.8V at POR, but can be held low by
user button or 1099 JTAG.
Mark "nRST" onPCB AUX 10 HEADER SPIHEADER 3.3V SD HEADER
MODULE R 12C3 SCL SPI_SCK SPI_SI00 SD_HSTO CLK SD_HSTO DO
12C3 SDA SPI_SIO1. _— SD_HSTO D1
2485 PGOOD< < SPI SS 0 SPI_SIO2 SD HSTO cMD_[— SD_HSTO D2
2485 BOOT SEL & SPISS 1 SPI_SI03 SD HSTO CD | SD_HSTO D3 o DM1090 Tvonis Fiofding
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3va
o
V3
GND

STEREO CAMERA PAIR

RGB CAMERA

STEREO LEFT
8

STEREO RIGHT

[MP2 ——{GND [MP2 —GND
avaop avaop
STROBE1 STROBE2
TPO&—Fsing TPAE—FSine
12C2_SDA GNDH—51 12C2_SDA
12C2 ScL 12C2 SCL
™5 STEREO CLK. CND—5] P11 @-STEREO CLK
CAM L PWDN £ CAM R PWDN
usl pwsr o -4 TP13 o
= g
3 3
31 o (o]
=~ |© (e}
e B
- g
camLcp NP 0| CAMR C P
CAMLCN CAMRCN
cam Lp1p CGNPF—% CAM R D1 P
CAM LDLN CAM R DLN
CAM L DO P oD 3| CAM R DO P
CAM L DO N CAM R DO N
GNDp—— | GNo— |
MPL ——{GND P1 —GND
FLEX CONNECTOR, 0.50MM PITCH, HE FLEX CONNECTOR, 0.50MM PITCH, HE
MIPI_CAM_B MIPI_CAM_C
MIPLRX2 C N —SAM L C I MIPIRX3 C N —CAM B C N
MIPL_RXZ_C_P MIPI_RX3_C_P
{MIPLCAM B MIPLRX2 DO N —SAM L DO N MIPIRX3 D0 N —SAM R DO
MIPI_RX2_DO_P (MIPL_CAM C MIPI_RX3_DO_P
MIPIRx2 D1 N —SAM L DL Y MIPI_Rx3 D1 N —oAM R DL
MIPI_RX2_Di_P MIPI_RX3_Di_P
CTL_CAM_ST
/" cam_B_pwon N —CAM L PWDN
(_CTL CAMST STEREO CLK
CAM ST CLK OUT ~—g EREQZEE
CAM C_D_PWM
12c2
N
12C2 12C2_SDA
A&
o of o
Z| Z| z
F g H
2| 2| 2
R12 R13 R10
0R 0603 0R 0603 0R 0603
(EXT STROBE) ats
[ COM AUX 12— COM AUX 102 \
22R0402

RGB mxars
6
IMX378 Naming ¥ D
3v30¢
STROBE3
w2 FSING
MA2x8x Naming
f 12C1_SDA o son CMPFr)
1261 L I2CLscL l2ct SCl. =
TP3 GND —1—
(_CTLCAM A f CAM_A_CLKOUT 4 : Eﬁm %$
CAM_A_PWDN_N I o
GND—— [2
MIPI_RX5_D1_P m:g: Bg Z 5
MIPI Lanes: MIPI_RX5_D1_N — S
DPHYv1.2 GND =1
MIPI_RX5_DO_P m:g: g% ,F\" §
o MIPI_RX5_DO_N i}
ax 2.1 Gbps / lane i8]
mpicp  ONPH=o
{MIPLCAM_A MIPI_RX4_C_P TP
MIPI_RX4_C_N
keep 100 ohm diff. GND I——
Impedanceon MIPI_RX4_D1_P m:g: Bi Z
| MIPllanes MIPI_RX4_D1_N
GND}—2—
MIPI_RX4_DO_P m:g: gg Z
MIPI_RX4_DO_N
GND'——
[MP1 ——{GND
FLEX CONNECTOR, 0.50MM PITCH, HE
D5 D6
CAM L DO N 0CAM L DO N MIPI DO N 0 MIPI DO N
01 NC 101 NC
CAM L DO P 02 Ne CAM L D0 P MIPI_DO_P 02 NG | MIPI_DO_P
cam Loty eNPH—i %:D G’,:‘E :_CAWE DL N MIPI D1 N GND—3 %\;D GNN(D: 1N vipi b1 N
CAM L DI P o1 NG CAM L D1 P MIPI_D1_P o1 NG MIPI_D1_P
TPDAE02BO4DQAR TPDAE02BO4DQAR
D7 D8
CAM L C N 0CAM L C N MIPI C N 0 MIPI C N
01 NC 101 NC
CAM L C P 102 NC CAM L C P MIPI C P 102 NC MIPI C P
cam_ L pwon GNP CoND 6N 7 eARNP pwon MIPI D2 N GND— oND N 18ND mipi b2 N
STEREO _CLK o1 NG STEREO_CLK MIPI_D2_P o1 NG MIPI_D2_P
TPDAE02B04DQAR TPDAE02B04DQAR
D9 D10
CAM R DO N 0 CAM R DO N MIPL D3 N 0 MIPI D3 N
01 NC 101 NC
CAM R DO P o2 NG CAM R DO P MIPL D3 P o2 NG | MIPI D3 P
caMrpin GNP ] ﬁ’)'\éD G',:‘B 7 ARNR o1 N CAM_RST GND | %’gD G'\N‘g 1OND cam Rst
CAM R DL P o CAM R DI P CAM CLK oG CAM CLK
TPD4E02BO4DQAR TPD4E02BO4DQAR
D11
CAMRCN 0CAMR C N
01 NC
CAMRCP 02 Ne CAM R C P
cam rpwon SN SN0 oD AR ewon
STEREO_CLK STEREO_CLK
104 NC
TPDAE02BO4DQAR
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3v3
Q
EErc——
1v8
o)
1v8
GND
3v3
<
a -
* For the switching sequence of power supply VDD and m —Lcas =
'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 Vi 10V BNOO08x will enter bootloader mode.
is powered ON. Otherwise there are no limitations on the &b &b *BNOO08x_BOOTN_1V8 should be pulled high through a
voltage levels of both pins relative to each other as longas 10kR. To use the device firmware update (DFU) capability, RaS
they are used within the specified operating range. ve it's recommended to connect Pin 4 to a GPIO pin on the R 0102
o) external uC.
[ R36
VDD can be powered from 2.4V - 3.6V ‘ -LC43 -LCM ry BNO08x_BOOTN 1V8 |
VDDIO can be powered from 1.7V - 3.6V T0UF 0603 0.1UF0402 CLKSELO = 0 selects external XTAL. Pin has internal pull OR0603
lown, butis connected to GND explicitly.
10V 10V ds buti d to GND explicitl
GND GND
u12
NRST is the reset line for the BNOO8X and can be either GND; Zg VDD BoOTN [o ENOOEx BOOTN_LVE L P26
driven by the application processor or the board reset. 0.1UF 0402 VDDIO 10
10V 9 CLKSELO =———GND
CAP
&
“The H_INTN pin is the application interrupt line that | P19 e N saoH MosI |l BNOO8X COP| 1V8
indicates the BNOO8X requires attention. This should be [ BNO08x RSTn_1V8 RST 27 XIN
tied to a GPIO with wake capability. The interrupt is active AR G M _ XIN32
low. On the BNOOBS, if the host fails to respond to the 5 HCS 2% XOUT A Jt a
assertion of H_INTN within approximately 10 ms, the 1 BNOO8x INT 1V8 14 XOUT32/CLKSEL1 ’
BNOO8S will timeout, deassert H_INTN and retry the < BNOOBX_INT 1V8 HINTN J_C” ABS06-127-32.768KHZ-T S
operation. -l-— 20ppm
BNOO08x_SCK_1V8 19 H SCL/SCK/RX Reserved +)< é%;éF 0201 12?;;}: (1:%%;0201
Reserved [——< 32.768KHz N
e BNOO08x_CIPO_1V8 20, H SDA/H MISO/TX Reserved % GND GND
= . Reserved @
Pin 5 (PS1) and Pin 6 (PSO/WAKE) are the host interface PSO/WAKE Reserved (=7 A
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 PS1 Reserved Ez 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 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 RS 220402 ENVESGE Lol ENvsCL Reserved (25 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
RL \\-2:2K0402 ENVASDA 15:] ENV SDA 5 recommends usinga crystal with tolerance 50ppm with
After reset the PSO/WAKE signal is used as a ‘wake’ signal = GND (=5 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 BNO08X. sensors, ambient light sensors) on a secondary BNOOSE GND
12C interface. This interface should be pulled up via
resistors regardless of the presence of the external s
sensor as the SW polls for sensors at reset. H_I2C ADDR:
SA0 0x4A (default)
SA0 0x4B
KRS BNOOSX CS 1V8 BOOT MODE I2C:
SPI_CS_1 BNOOBX COPI 1V8 SA0 x28 (default)
SPI_SIO0 SA0 0x49
< MX_SPIO = BNO08x_CIPO_1V8
SEslon BNOOBX SCK 1V8
SPI_SCK
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1 2 3 4 5 6
VBUS
o
GND
3v3
o]
VDD 5V
VDD 5V
VBUS P40
i |
R183
c73 c207 10K 0402
10uF0402 | 10uF0402
63V 6.3V
GND GND GND
X
uss
14 RXB P _USBDP XE spp
USB3.1 TYPEC 24P SMD RA RXB_N USB D N e
I el —== P A . USBDN
{GND
| —
x e | 19 enp nop 12 uss P uss_Rocp o=
2 | BOn AOn USB_RX_N
[AsOVEYS oo 00 | XBLP 2R | gy, Alp |2 uss TX p = IERBR0
A UsB D P | — 6] pif aP e USB TX N GSoRran
0.1uF0201 R185
:ﬁ-—ovsus e v i o F —
ALD RXC N [ ca11 "
ALl X Cc212 IL TXC1 P 13 c1p vee -8 3v3
A2 |6nD [ ] TXCL N 7] & 5
] n GND b
T@C P B 2 | s
TXC N 0.1uF0201 1 20 c74
3vs Vee GND
0] v, - 10uF 0402
co C10 i - 63V
0.1uF0201 0.1uF0201 USB Type-C Switch GND GND
GND Rl
GID) 10K 0402
ue 0000 Current Mode:
cct 11y g i1 e efaulypul
target 900k 1% cC2 2] é& M-Medium (1 5A) current. Pull-up to VDD with 500-kQ resistor.
CURRENT MODE UsB cM 10K0402 oo - High (3.0A) current. Pull-up to VDD with 10-kQ resistor,
TR RIBT oo LEMRO402 VBUS DET | o EHonEl USB_PORT____R3Zy 100402 | SN0
RI90 ""L.8MR 0402 o T
12 DIR of plug.
VBD_sV (20 R CORREAULTD TPa2 Type-C plug position 2 (H) connectos Port Ato Port C on U61; Type-C plug
c8 ==c16 — position 1 (L) connects port Ato Port 8on Us1
1uF 0402 10uF0402 10 1%
o) y GND out2 -
g 102 CCL
USB Type-C Port Control - CC2 H- DFP (Pull-up to VDD if DFP mode is desired)
.y 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)
RO 10K 0402 VDD_5V
P43 TPA4
Luxonis Holding
Tite DM1090 1925 Harmony Park Drive )
- — Viestminster, CO Cannotopen ik
sSize: Tabloi Number:DXXXX RevisionR3MOE3 8 ! C:\Users\BrianLuxonis\
Date._14/02/2022 __ Time: 19:47.08 | Sheets_of 5 United States T
Drawnby: _David Malovrh
1 2 3 4 5 ‘ 6




1 ‘ 3 5 6
Vs Power_trace Power_trace
™7 Paramelersel Parameter Set
JZ sv N w
VbR SV 1 vin vout g VDD_5V
VDD 5V OR0603 GND} 5 GND ST 7
=3 NIC P10
as PJ- OSOAH or NEB2JIR 3w55v 1“F°4°2
3 T5Aideal diode GND
GND zzm:oaoa SouF 0603
10v
GND GND
1v8
Q
V8
Power_trace
Parameter Set
u3
1 6
VBUS O 57 VIN  VouT =2
GND} £ GND ST —
&
GND GND Input C for USB power on USB €= Nie (B2
schematic. 15Aideal diode GND
Power_trace
Parameter Set
VDD_5V uL -
4 1 A~ 1AMax f 55
VIN sw TuH, 3.2A, 20%
c1
10UF0603 P18 EN EE 002 c2
GNDmv 61 ne - FB 3v3 22uF0603
VOUT=3.3V L 2L
TLV62568DRLR GND R8 GND
10UT= 1000mA 7B 0402
Vib =06V
GND
U4 e
VDD_5V ; N  ouT 2 d 01ve
) - T—A EN 2 ) VOUT= 1.8V
T0ur0603 <~ NC_ GND 10uF 0603 S
10V TLV70018DCK 10V AR
GND GND
TPI4 TPIS  TPl6  TPL7
B VDD_5V bl
5V header for fansink Q P2 [ o
GND GND GND GND
L onp
GND BZB-PH-K-S(LF)(SN)
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