Project:

Current Revision:

BW2098POE
RAM1E3

BW2098POE Revision History:

Date Revision Reason for Change Changes Implemented
13/4/2020 lIniital Release -> ROMOEQ
15/29/2020 IROMOEQ --> RIM1E1 1) Pull up the EN pin on the 3.3V regulator [1) 3.3V regulator EN pin pulled high to 5V/
2) R1 should be depopulated (PU for MA2485 WAKEUP line) 2) Depopulated R1 on Production variant
[3) Add ESD protection diodes to the Ethernet lines 3) Added pads for ESD protection diodes on ethernet diff pairs
14) LEDs labels for “nRST” and “5V/” are switched. 14) Swapped "nRST" and "5V" labels on overlay and added netnames to LEDs in schematic to help prevent
5) Polygon 3V3_L01_P425 is underneath GND polygon on Layer 1and didn’t ~ [thisin the future.
Inour correctly (still electrically connected by tracing). 5) Removed polygon and thickened traces
6) J5/J8 are a bit too close for both cable housings 6) Increased connector spacing by 50mils to allow clearance
7) RGB camera connector tab hard to get to as it’s under the BW2099 7) Moved connector 2mm right to make it a bit easier to grab the latch. Still not great, but better.
8) Label the boot switches 8) Added overlay labeling for each BOOT[4:0] and GPIO58
9) KingTop doesn’t like the L1 inductor. Says it’s too fragile and hard to handle.  |9) Moved the L1 inductor to L1 on layout so it wasn't so exposed to impacts. Did not change PN or
Try to find alternate schematic.
17/23/2020 IRIM1E1 --> R2ZM1E2 C35 i idge from ioni I 1) Removed C35 from PCB and BOM.
2) Labeling of "GPIO6" is incorrect. Should be "GPI08" 2) Changed references of GPIO6 to GPIOB. No physical change to PCB.
08/05/2022 R2M1E2 --> R3M1E3 1) Move to universal camera FPC connector 1) Changed connector to F32R-1A7H1-11026 and changed pinout
[2) No need for RST supervisor 2) Removed RST supervisior
[3) Diodes for RJ45 no longer available? 13) Replaced normal diodes with ideal diodes CD-HDO1
14) Power jack not needed, USB power is OK 4) Removed power jack and added USB power. Also removed input power selection jumper and replaced it
with an OR gate ideal diodes.
08/31/2022 IR3M1E3 -> RAM1E3 [Camera connector was sticking out of PCB, IMoved connector back slightly so it doesn't protrude from the board
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2 3 4 5
Width Constraint [Pref Width = 15mil  Min Width = 4mil Max Width = 50mil]
0E_Width
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R13
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o Q @ o o)
< 2 2 z B VDD
& > 3 s
2gq NS 115 NC 15 ([BVES
P ) u !
VPOS O——=— FBH NC @R
==c33 ==C8 EROUT 3 13 4.99k 0603 R24
0.1UF 0805 0.1UF 0805 EROUD NACSR=SOVPOS 2,05k 0603
100V 100V VES q ol i [ EROUT
5 1 R18
VDD VDD NC :—Ill-VNEG OR0G03 < -
c22 5 g § . 20618A 3X017T
I 3
I
0.1uF 0402 g ¢ ? S 2 v
16V 10nF 0402 3 c
©| ~| o o) (=1 EBY ) o
VSs S
I ) e
[=] — O] 2]
= g 2 %S c23
R1L RS RL4
24.3k 0805 88.7K 0805 22nF0603 R0 36.5k 0603
VPOS VPOS 501/
Us R15
R10 TLV431 12.1k 0603
48.7R 0805
| FB3 a i
VNEG IN > Y Y T vssq—h
| 700R/150Mhz M
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.
5
Schematic based on the reference design for the S13404 PoE.
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0.1uF 0402 0.1uF 0402
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CLK_IN
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12C4 SDA 3v3 P—— 12C4 SDAL 3v3 E
12C4_SCL 3v3 S — 12C4_SCL1 3v3 S
100R differential impedance BRDG_REF_CLK
50R single ended impedance = 1
,—Cv—r- BRIDGE_REFCLK_P
BRIDGE_REFCLK1 P —— BRIDGE_REFCLK P - - :
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3v3 outputs can be disabled via 12C =
o2
2|7 < ﬁ
3|43 =l
vv| GND i &
oo
§81 SS0 Differential Differential | Configuration ‘ wlul
Frequency Spread il
0 0 100 MHz Spread Off Default GND
0 1 100 MHz —050%
1 0 125MHz | Spread OFf BRIDGE_REFCLK P R71 ., 22R0402 SDS 10 CLKI P
1 1 200 MHz Spread Off
BRIDGE REFCLK N___R72,., 22R0402 SDS 10 CLKI N
GND
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12C2_SCL - 22 camB_CLK sLsck HA——mo-———— ] 12¢3
ez | l2c2_SoA GND} GND GND —"—e=»—{GND 12C3_scL 1
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12C2_SDA el et s -son [ B 12C3 SOA
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VD 5V
VDD_5V
GND
&
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 ]
vop_sv END 3] GND G0, 1SNDyvop_sv PCle_CTR_1V8
GND 5| oND GND 1GND R27 PCle_ISOLATE_N_1V8 -
F—7 5V 5V ] S e RRENIVE PCle_ISOLATE_N_1V8
r 5V 5V ' O0R0603 WM’—' PCle_CLKREQ_N_1V8 {PCle_CTR_1V8 >
¢+ T 5V 5V + = PCle_PERST_1V8 /
55V 5V
GNDi 51 GND GND i D
GND} GND GND {GND
0 oor BOOT
o] RFU BOOT4 BOOT4
5] RFU BOOT3 — BOOT3
RFU BOOT2 — BOOT2
2 rFy BOOTL BOOTL ]
£ RFU BOOTO [SoE BOOTO
RFU GPIO58 GPIOS8
29
em| 0 30
33 RFU GND 5 GND
3 RFU GND GND E=
RED) ) 12c0_ScL
g; RFU 12€0_SCL (¢ T 12C0_SCL
3] RFU 12C0_SDA 12C0_SDA 12C0>
RFU
3 38
AThe Myriad X (MX) has 1.8V GPIO outputs, but a number of 45 'I:IEB gxg 40 gmg
PCle-related functions require 3.3V signaling. This includes the 12C for a7 RFU UART_1V8 N
the PCle reference clock, and the control signaling for the PHY bridge 49 42 UART_RX
1 signa RFU UART_RX UART_RX (UART_1V8 »
(though RTL8111HS can handle 1.8V signalling as well) ?é RFU UART_TX 44 UART_TX UART_TX j
2 RFU %
RFU RFU
12C4_1V8 RFU t—ao—
/" 12C2_SDA_1v8 ~—12C4 SDA 1VE ST 12ca_sDA RFU
12C4_1V8 {_ 12C4_SCL 1vs 124 SCL1VE 59 cascL el
RFU
GND &L onp RFU gg
RFU (—5
PCle_PERST_1V8 63
—C e RREe nTUs—e— PCle_PERST RFU
PCle CLKREQ N 1V8 65 | pCle CLKREQH RFU gi
RFU
Harness I 6 66
SDS_TXD_P R —e S [ SV RFD [
Ll SDS TXD_N T B 70
SDS_TXD_N —5 SDS_TXDN RFU 5
{SDS_DATA == GND GND RFU
SDS_RXD_P A 7 74
Zhes 7 = =
SDS_REF_CLK R oo -RXD_
SDS 10 CLKI N == y 8 78
SDS_REF_CLK ke SDS IO CLKI P | Dok vous Fo weus ) e
& - | 8 i 82 USB
G, (51 OND 54 A USE TX N
USB_TX N —g¢ USERTE USB_TX_N
A o USB_TX P I—¢¢ USB_TX_P
BB_JTAG GND} GND GND -~
SYS_RST ;SO RST SYS_RST USB_D_N gg ﬁgg B Q‘ USB_D_N
TDO T TDO USB D P - USB_D_P UsB
TRST TRST GND =
EERITAGH DI 2 oI USB RX N 22 Qb il USB_RX_N
TCK S TCK USBRX P 55 USB_RX_P
™S ™S Gl
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3v3
Q
3v3
1v8
O
Ve
GND
&
Switching Regulator Layout:
- VDDREG >40mils
= - 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 or FBs
- Ceramic X5R caps or better
3v3 us 09
231 [p—— REcouT |24 REGOUT 1 R~~~ 2
o 2.2uH061A97mR 1 J
4.7uF 0603 omromz CouF0s03 | 6duF0doz
16V 16V 10V
GND GND GND GND
3va
1 3 PCIE_1V0
AVDD33 AVDD10
L Loy  Lew Ley E=—32 avops AvDDL0 5 Lo Lo Lo Leos L oD
SuF0s03 | 47uF0603 O.uF0402 0 1uF0402 (YR 01uF0402 | 0.1UF0402 | 0.1uF0402 61uF0402 | 1uP0403 uF0402
16V 16V 10V 10V 10V 10V 25v
PCle_CTR_1V8 GND GND GND GND 2 GND GND GND GND GND GND
PCle_ISOLATE_N_1vg ~—bGle ISOLATE N 1v8
- T PCle_CLKREQ N_1V8
< PCle_CTR_1V8 PCle_CLKREQ_N_1V8
PCle_PERST 1vg ~—bcle PERST 1V6
_PERST_. Harness
5DS_TXD_p ——323 TXDF. Lot Hsi_p Leno p-2T o LEDO_10 GRN
SDS_TXD_N HSILN LEDI/GPO P52 o000 e LEDL 100 OR
{SDS_DATA LED2 LED2_1000_GRN
DS RXD_p —SD3 RXD P 14 hHso_p
s SDS RXD N 18 d
SDS_RXD_N HSO_N
BRIDGE REFCLK P
1v8 3v3 fBRlDGE REFCLK_P -—Q"'—D REFCLK_P
(BRDG REF GLK_{ BRIDGE REFCLK N ERIDCE REFCLKN 2”160, RercLk N
BRDG_REF_CLK
o5 o5 3v3 3v3 3v3 3v3
0.1UF 0402 0.1uF 0402
10V 10V
R28 R29 R46 49
€ D 10K0402 $10K0402 310K0402 10K 0402
V8 Us 3v3 . ETH_DATA
2 ['veca  voos L9 FCle ISOLATE N 3V3 el soLATER MDI_0_P Mol 2 MD1_P
PCle_ISOLATE _N_1V8 AL Bl g MDI O N MD1_N MDI N
PCle_CLKREQ N _1V8 1 PCle_CLKREQ N 3V3 12 - -
o A2 B2 o5 CLKREQB A = MD2 P
WOOTRWr | % oD [ Pole AKE N 2 o T o g
L v MDI_1 N MD2_N
TXS0102DCU GND - - :ETH DATA
ECICIPERSTENISVS 1951 PERSTB MDI_2_P <u$—6-%- MD3_P
MDI2 N fob———— = 22 N . VD3N
o o MDI_3_P <n—€’—-mgj L MD4_P
L0 A~ MDAN |
PCle PERST 1V8 1 CKXTAL1 MDI_3 N MD4_N
PREBIASA DDTCLI4YCA-T-F — X0 2 | crxrai
Drive PERST High to Enable PERST# GND 1
1 T 3 31 33
PERST# signal is used to indicate when the power supply is i RSET GND
within its specified voltage tolerance and is stable. 2 4 RTLBIIINS-CG
Fundamental Reset for the PCle Card e @b @b —fenD R48
—=c48 25MHz 18pF250x2.00mm  ==C49 2.49K 0402
27pF 0402 27pF 0402
GND GND GND GND
&
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
Q
3v3
GND D16
GREEN 0603
LB 1 GRN LEDO 10 GRN __ RS7 LEDO_10_GRNI Place near RJ45 connector
470R 0402
ETH_DATA -
MDLpo—MOLP B2 MD1 P [ LEDL 100 0R LED1 100 OR LED1 100 ORL
MDL N ——MDLN A” MD1SN 470R 0402
o2 P Mp2 p == GNDF— —GND (TRD. o o
MD2 N —MDZN AF MD2_N [ LED7 1060 GRN > LED2 1000 GRN LED2_1000_GRN1
470R 0402
3v3 3v3
<{ETH_DATA
MD3 p_ o= MD3 P XO=
MD3 P ——MDS P BF
MD3 N MD3 N__= MD3 N Ff ] I £
ot P Mpsp = GND}— —{GND MDa p EO= Pl < - "
MD4 N MD4 N — MDAN A= P S o2 I 802.3af PoE
- oo wow
3 55  >>
TD2_P :
| o5 e w}g i
7| 1p3p - 2 o f I 2
£y man 2 ; 1 e
=4 '
18 TD4_P S e 8
TD4_N 4 o
8 Z
© a
g J4 X3 ©
4 cr g g
1 5] &r 2 s 2
C50 o 17 o
0.1UF0805 =
100V
DL A GND o g8 Tt
1 11 o]
POE_Width wveosIN_ 1l 5 2 cT1 1o o AR
VPOS IN Q ves 1y o[
< VPOS_IN weew 4], L3 ver 14 o
POE_Width 1 cT2 2 [ e ‘
CD-HDOL g
VNEG IN
[
CUNEG N o8 ot g oo ME
VPOS IN__ 1 2 sP1 13 r w7 I
1 2 vC3 LeFT wa L e
VNEG IN 4 3 a9
: ? SP2 141 ves 5%
CD-HDOL
<=
POE_Width
Width Constraint [Pref Width = 15mil ~ Min Width = 4mil  Max Width = 50mil] GND
Tite BW2098POE Luxonis Holding
1925 Harmony Park Drive N
5 ; o Westminster, CO Cannot open file N
Size: Tabloid | NumberD2098000 | Revisio:R4M1E3 80234 ' C:\Users\BrianLuxonis\
Date. 22/05/2024 __ Time: 18:23:36 | Sheets of 12 United States e
Drawn by: Brian Weinstein

1 2 3 4 5 ‘ 6




VoD 5V
VDD 5V LED INDICATORS
3v3
Q
3v3
1v8 u
3 BB_JTAG s
V8 ™S o 1
TCK ] 2
BB_JTAG o1 RST g
GND TRST oo 4
TDO 5
SYS_RST YSERST 6
IV8O——— 7
GND} 8
3V30—— 9
GNDF 10
SFV10R-2STELHLF Top Contact
’AJTAG FFC configuration (10-pin, 0.5mm pitch). )
12C0
( 12C0 SCL
12C0_SCL TPL
<200y 1200_SDA [2COISDAY 2
AUX 10 HEADER 3.3V GPIO (uSD)
cs5 3v3
GND
4.7uF 0603 .
AUX 10 HEADER e usD_Card sd hsto car 2 2V
sd_hst_clk DAT2
sd_hsto_clk sd_hst0_dat 3 COIDATS
5 12C3_SCL 1 sd_hst0_cmd s—S"1S sd_hst0_cmd pecvrss
MODULE nRST_1 [/ A C3 SCL l—- 12C3_SDA { RrC3 > {uSD_Card) sd_hst0_dat 0 z z : VoD
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