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1. Ethernet Board

Ethernet Board is connected to Control Board and performs interface conversions to enable high-speed
communications between external devices. The SoC connection in this design uses one PCI-Express x2 channel and one
USB3.0 SuperSpeed channel. However, the connection may vary depending on how the SoC is designed. Using the
same wiring, another type of buses such as Mll, can be connected in place of PCI-Express.

The design of Reference Hardware makes it possible to support a variety of SoCs. Reference Hardware in this
document, in fact, is designed to meet the requirements of Renesas R-Car H3. (Hereinafter, it is referred to as “R-Car H3
Reference Hardware” and Reference Hardware using any other SoC is referred to as “Standard Reference Hardware”.)

1.1. Board Outline

The following figure shows Ethernet Board dimension. 1.2[mm] is the assumed board thickness. If the change is
required, interference with other boards should be considered.

The interface to Control Board is a 60-pin board-to-board connector mounted on the solder side of Ethernet Board.
The external interface connectors are also mounted on the solder side to avoid interference issues that may occur
when assembled.

The spacing between the board and chassis is shown as below. External interface connectors are to be placed in the
position relative to the chassis.
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Figure 1 Board Dimension
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When there is not enough space in Ethernet Board, the space of Videoln0 Board can be added to expand Ethernet Board.
The space of Videoln0 Board used for the board expansion will no longer function as Videoln0 Board but serve as a primary
channel instead. Therefore, it is recommended to design the board in the size shown in Figure 1 as far as possible.
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Figure 2 Expanded Board Dimension
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1.2. Power Supply

There are five power supply rails that power Ethernet Board. The specification of each power supply is shown in Table
1.

Table 1 Ethernet Board Power Supply

. Voltage Spec [V] Current Limit per L
Signal Name line [mA] Description
Min Typ Max
VDD_5P8V 5.87 200 Pin 1, Pin 2 (2 pins)
VDD_3P3V 3.3 200 Pin 31, Pin 32 (2 pins)
VDD_1P8V 1.8 200 Pin 3, Pin 4 (2 pins)
Pin 52 (1 pin)
10_IF Voltage depends on the power supply switch setting on
3.3/1.8 50
(VDD_USB_IOBANK) Control Board (FPGA USB 10 voltage)
3.3V is the default for R-Car H3 Reference Hardware.
Pin 33, Pin 34 (2 pins)
Voltage depends on the power supply switch setting on
VDD_ETH_CORE 1.2/1.5 200
Control Board (VIN Core voltage) 1.2V is the default for
R-Car H3 Reference Hardware.

A power circuit can be built on Ethernet Board if no power source is available for an intended purpose.
Fire and smoke must be prevented integrating the protection into the power IC in the event of short circuit at the
output side. The use of IC with OCP (overcurrent protection) is essentially required.

If necessary current is more than the specified limit, one of the possible solutions is to use another portion of the
same power supply that is allocated to a different board with no power consumption (due to constraints towards other
boards). Information about apportioned current for each power consumption can be found in the chapter of power
supply configuration in Design Guideline for Control Board. Given that 400[mA] is the maximum of current rated for
each pin of a connector, the overall current rating needs to be maintained based on the number of pins.

The details on power supply control are indicated in the schematics in this document and Reference Hardware Design
Guideline for Control Board and Vehicle/Audio Board.

1.3. Board-to-Board Interface

60-pin board-to-board connector is used to connect Control Board to Ethernet Board. A receptacle connector (KEL
DT01-060S) is assumed to be used on the side of Control Board, and a plug connector (KEL DT11-060S-10) is assumed
to be used on the side of Ethernet Board.

These connectors are compliant with SATA Rev3.0 allowing 6[Gbps] physical transfer rate. The floating structure can
accept misalignment of £0.5 [mm] maximum in the directions of X and Y axis. Current rating per pin is 400[mA].

The voltage for signals interfacing with Control Board should be able to adjust to both 1.8[V] and 3.3[V] as Ethernet
Board and USB Board uses signals of the same terminal voltage. The voltage level should be able to shift using such as a
level shifter to make the voltage for signals consistent. When a signal output is on Ethernet Board side and the voltage
level of this signal is 5[V] or lower, the voltage level does not need to be shifted as an input for Control Board is 5[V]
tolerant.

A pull-up or pull-down resistor should be added to Ethernet Board for the external resistor required for 12C signal, etc.
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1.3.1. Ethernet Board Interface (R-Car H3 Reference Hardware)

Figure 3 shows a schematic illustrating simplified connections between Control Board and Ethernet Board for R-Car H3
Reference Hardware. Pin assignment of the connector (Ether CN) and the connected terminals are listed on Table 2.
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Figure 3 Connectivity between Ethernet Board and Control Board (R-Car H3 Reference Hardware)

Page.9



Reference Hardware Design Guideline for Ethernet Board

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________|
Table 2 Connector (Ether CN) Pin Assignment and Connected Terminal in Control Board (R-Car H3 Reference Hardware)

Pin Signal Name Direction Voltage Connection of the control board Description
Control - Ether

50 AVB_RD3/PCIE1_RX1_P < 2.5[V] R-Car H3 "AVB_RD3" pin RGMII RX Data3 (SoC Rx)

49 AVB_RD2/PCIE1_RX1_M < 2.5[V] R-Car H3 "AVB_RD2" pin RGMII RX Data2 (SoC Rx)

44 AVB_RD1/PCIE1_RX0_P < 2.5[V] R-Car H3 "AVB_RD1" pin RGMII RX Datal (SoC Rx)

43 AVB_RDO/PCIE1_RX0_M < 2.5[V] R-Car H3 "AVB_RDOQ" pin RGMII RX Data0 (SoC Rx)

46 AVB_RXC/PCIE1_REFCLK_P < 2.5[V] R-Car H3 "AVB_RXC" pin RGMII RX Clock (SoC Rx)

48 AVB_TD3/PCIE1_TX1_P > 2.5[V] R-Car H3 "AVB_TD3" pin RGMII TX Data3 (SoC Tx)

47 AVB_TD2/PCIEL_TX1 M > 2.5[V] R-Car H3 "AVB_TD2" pin RGMII TX Data2 (SoC Tx)

42 AVB_TD1/PCIE1_TXO_P > 2.5[V] R-Car H3 "AVB_TD1" pin RGMII TX Datal (SoC Tx)

41 AVB_TDO/PCIEL_TX0_M > 2.5[V] R-Car H3 "AVB_TDO" pin RGMII TX Data0 (SoC Tx)

45 AVB_TXC/PCIE1_REFCLK_M > 2.5[V] R-Car H3 "AVB_TXC" pin RGMII TX Clock (SoC Tx)

38 AVB_TX_CTL > 2.5[V] R-Car H3 "AVB_TX_CTL" pin RGMII Transmit control

39 AVB_RX_CTL < 2.5[V] R-Car H3 "AVB_RX_CTL" pin RGMII Receive control

37 AVB_TXCREFCLK - - NC -

7 ETH_CTRLOO <> 3.3[v] "3 R-Car H3 "AVB_MDIQ" pin Ethernet PHY management data I/0

8 ETH_CTRLO1 > 3.3[v] "3 R-Car H3 "AVB_MDC" pin Ethernet PHY management data clock
ETH_CTRLO2 > 3.3[v] "3 R-Car H3 "AVB_MAGIC" pin Ethernet PHY reset (L:reset)

10 ETH_CTRLO3 < 3.3[v]™ R-Car H3 "AVB_PHY_INT" pin Ethernet PHY interrupt (L:interrupt occurred)

11 ETH_CTRLO4 <> 3.3[v] ™ 10 Expander-6 bit0 Not used

12 ETH_CTRLO5 <> 3.3[Vv] "3 10 Expander-6 bit1 Not used

13 ETH_CTRLO6 < 3.3[v] "3 R-Car H3 "AVB_LINK" pin Link activity LED status

14 ETH_CTRLO7 > 3.3[v]™ PMIC "VD25" PHY 1/0 2.5V LDO Enable (H:ON)

15 ETH_CTRLO8 <> 3.3[Vv] "3 10 Expander-6 bit2 Not used

16 ETH_CTRLO9 <> 3.3[v] ™ 10 Expander-6 bit3 Not used

17 ETH_CTRL10 <> 3.3[Vv] "3 10 Expander-6 bit4 Not used

18 ETH_CTRL11 <> 3.3[v] ™ 10 Expander-6 bit5 Not used

19 ETH_CTRL12 <> 3.3[Vv] "3 10 Expander-6 bit6 Not used

20 ETH_CTRL13 <> 3.3[v] ™ 10 Expander-6 bit7 USB2 ch3 VBUS Power Status

21 ETH_CTRL14 > 3.3[v] "2 R-Car H3 "USB2_CH3_PWEN" pin USB2 ch3 VBUS Enable (H:ON)

29 USB3_D_P <> LvVDS R-Car H3 "USB2_CH3_DP" pin USB2 ch3 HS Data+

30 USB3_D_M <> LVDS R-Car H3 "USB2_CH3_DM" pin USB2 ch3 HS Data-
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Pin Signal Name Direction Voltage Connection of the control board Description
Control - Ether

27 USB3_SS_TX0_P - - NC -

26 USB3_SS_TX0_M - - NC -

25 USB3_SS_RX0_P - - NC -

24 USB3_SS_RX0_M - - NC -

59 USB4_D_P_ETH - - NC -

60 USB4 D_M_ETH - - NC -

35 BOARD_ETH_IDO < 3.3[V] 10 Expander(PCA9539)-1 "I01_4" pin, Pull-up Ether Board ID bit0
5 BOARD_ETH_ID1 < 3.3[V] 10 Expander(PCA9539)-1 "IO1_5" pin, Pull-up Ether Board ID bitl
22 BOARD_ETH_ID2 < 3.3[V] |0 Expander(PCA9539)-1 "l01_6" pin, Pull-up Ether Board ID bit2
1 VDD _5P8V > Power:5.87[V] 5.87[V] output DCDC Power

2 VDD_5P8V > Power:5.87[V] 5.87[V] output DCDC Power

vDD_3P3V > Power:3.3[V] 3.3[V] output DCDC Power

4 VDD _3P3V > Power:3.3[V] 3.3[V] output DCDC Power

31 VDD_1P8V > Power:1.8[V] 1.8[V] output LDO Power

32 VDD_1P8V > Power:1.8[V] 1.8[V] output LDO Power

33 VDD_ETH_CORE > Power:1.2[V] ™! 1.2[V] output LDO Power

34 VDD_ETH_CORE > Power:1.2[V] "t 1.2[V] output LDO Power

52 VDD_USB_IOBANK - Power:3.3[V] "2 3.3[V] output DCDC Power

6 GND - GND GND GND

23 GND - GND GND GND

28 GND - GND GND GND

36 GND - GND GND GND

40 GND - GND GND GND

51 GND - GND GND GND

53 GND - GND GND GND

58 GND - GND GND GND

54 TP - - NC -

55 TP - - NC -

56 TP - - NC -

57 TP - - NC -
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*1: Voltage depends on the power supply switch setting (ETHER CORE voltage) on Control Board
*2: Voltage depends on the power supply switch setting (FPGA USB 10 voltage) on Control Board
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1.3.2. Ethernet Board Interface (Standard Reference Hardware)

Figure 4 shows the schematic of Control Board with Ether CN that connects to Ethernet Board for Standard Reference

Hardware. Pin assignments of the connector (Ether CN) and the connected terminals are listed on Table 3. This

schematic is applicable to R-Car H3 SoC but not for any other SoCs.

Control{+5oC)
SoC R-Car H3
AVB_ RX_CTL AVE_RX_CTL
AVB_TX_CTL - ——
AVB (TD0-3,RD0-3,TXC RXC ) | e TP
AVE_TXCREFCLK 125MHz PGA
F |F _ETH_CTRLOD
AVE_MDIO |4 > + >
AVE_MDC N _ETH CTRLO1
AVE_MAGIC - PHUESL S
AVE_PHY_INT|# PELEAIUEEEEN
AVE_LINK | (ETHCTRLOE
124 Clk Gendl
Clk Gen2
. | _ETH_CTRLO4 |
ETH_CTRLOS
i La
ETH_CTRLOS
i L
GFIOs | P _ETH_CTRLOZ
_ETH_CTRLIOD
_ETH CTRL11
| ETH_CTRL1Z |
ETH_CTRL13
VDD _3P3V
10 Expl
| 101 4|¢BOARD_ETH_IDO
101_5 pgBOARD_ETH_ID1
101_ppgBOARD_ETH_ID2
usBz_cHal« B
VDD USE T0E AN
FPGA
USB2_CH3_PWEN - (ETM.CTRLIE
VDDQ25. ETH | 2.5 = (ETH.CTRLO7
VDD_SP8V
PMIC >
VD25 VDD_3P3V
|-
VDD_1P8V
>
* m VDD_USE_TOBANK
.
11 .
S5W101
5
g

WDD_AD]

VDD_ETH_CORE _

VDD _AD1Z T |
—-._

B

Ether
CM

35
38
41-30

10
13

11
12
15
16
17
18
15
20

35

22

25,30

21

14

1,2

3,4

31,32

52

33,34

Figure 4 Connectivity between Ethernet Board and Control Board (Standard Reference Hardware)

Page.13



Reference Hardware Design Guideline for Ethernet Board
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________|

Table 3 Connector (Ether CN) Pin Assignment and Connected Terminal in Control Board (Standard Reference Hardware)

Pin Signal Name Direction Voltage Connection of the control board Description
Control - Ether Example of use
50 AVB_RD3/PCIE1_RX1_P < 2.5[V]/LVDS SoC RGMII Rx Data3/PCle ch1 Rx Datal+(SoC Rx) RGMII RX Data3/PCle ch1 Rx1 Data+(SoC Rx)
49 AVB_RD2/PCIE1_RX1_M < 2.5[V]/LVDS SoC RGMII Rx Data2/PCle ch1 Rx Datal-(SoC Rx) RGMII RX Data2/PCle ch1 Rx1 Data-(SoC Rx)
44 AVB_RD1/PCIE1_RX0_P < 2.5[V]/LVDS SoC RGMII Rx Datal/PCle ch1l Rx DataO+(SoC Rx) RGMII RX Datal/PCle ch1 Rx0 Data+(SoC Rx)
43 AVB_RDO/PCIE1_RX0_M < 2.5[V]/LVDS SoC RGMII Rx Data0/PCle ch1 Rx Data0-(SoC Rx) RGMII RX DataO/PCle ch1 Rx0 Data+(SoC Rx)
46 AVB_RXC/PCIE1_REFCLK_P </> 2.5[V]/LVDS SoC RGMII RX Clock(SoC Rx)/SoC PCle ch1 Clock+(SoC RGMII RX Clock(SoC Rx)/PCle ch1 Clock+(SoC Tx)
Tx
48 AVB_TD3/PCIE1_TX1_P > 2.5[V]/LVDS SO)C RGMII Tx Data3/PCle chl Tx Datal+(SoC Tx) RGMII Tx Data3/PCle chl Tx1 Data+(SoC Tx)
47 AVB_TD2/PCIE1_TX1_M > 2.5[V]/LvDS SoC RGMII Tx Data2/PCle chl Tx Datal-(SoC Tx) RGMII Tx Data2/PCle chl Tx1 Data-(SoC Tx)
42 AVB_TD1/PCIE1_TXO_P > 2.5[V]/LVDS SoC RGMII Tx Datal/PCle ch1 Tx DataO+(SoC Tx) RGMII Tx Datal/PCle ch1 Tx0 Data+(SoC Tx)
41 AVB_TDO/PCIE1_TX0_M > 2.5[V]/LVDS SoC RGMII Tx Data0/PCle ch1 Tx Data0-(SoC Tx) RGMII Tx Data0/PCle chl Tx0 Data+(SoC Tx)
45 AVB_TXC/PCIE1_REFCLK_M >/> 2.5[V]/LVDS SoC RGMII TX Clock/SoC PCle chl Clock-(SoC Tx) RGMII TX Clock/PCle ch1 Clock-(SoC Tx)
38 AVB_TX_CTL > 2.5[V] SoC RGMII Transmit control RGMII Transmit control
39 AVB_RX_CTL < 2.5[V] SoC RGMII Receive control RGMII Receive control
37 AVB_TXCREFCLK <> 2.5[V] SoC RGMII Clock RGMII Clock
7 ETH_CTRLOO <> VDD_USB_IOBANK FPGA GPIO, e.g. Ethernet PHY management data I/O
ETH_CTRLO1 <> VDD_USB_IOBANK FPGA GPIO, e.g. Ethernet PHY management data clock
9 ETH_CTRLO2 <> VDD_USB_IOBANK FPGA GPIO, e.g. Ethernet PHY reset
10 ETH_CTRLO3 < VDD_USB_IOBANK FPGA GPIO, e.g. Ethernet PHY interrupt
11 ETH_CTRLO4 <> VDD_USB_IOBANK FPGA GPIO
12 ETH_CTRLO5 <> VDD_USB_IOBANK FPGA GPIO
13 ETH_CTRLO6 <> VDD_USB_IOBANK FPGA GPIO, e.g. Link activity LED status
14 ETH_CTRLO7 <> VDD_USB_IOBANK FPGA GPIO, e.g. LDO Enable
15 ETH_CTRLO8 <> VDD_USB_IOBANK FPGA GPIO
16 ETH_CTRLO9 <> VDD_USB_IOBANK FPGA GPIO
17 ETH_CTRL10 <> VDD_USB_IOBANK FPGA GPIO
18 ETH_CTRL11 <> VDD_USB_IOBANK FPGA GPIO
19 ETH_CTRL12 <> VDD_USB_IOBANK FPGA GPIO
20 ETH_CTRL13 <> VDD_USB_IOBANK FPGA GPIO, e.g. USB3.0 ch3 VBUS Power Status
21 ETH_CTRL14 <> VDD_USB_IOBANK FPGA GPIO, e.g. USB3.0 ch3 VBUS Enable
29 USB3_D_P <> LVDS SoC USB3.0 ch3 HS Data+ USB3.0 ch3 HS Data+
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Pin Signal Name Direction Voltage Connection of the control board Description
Control - Ether Example of use

30 USB3_D_M <> LVDS SoC USB3.0 ch3 HS Data- USB3.0 ch3 HS Data-

27 USB3_SS_TXO0_P > LVDS SoC USB3.0 ch3 SS Tx Data+(SoC Tx) USB3.0 ch3 SS Tx Data+(SoC Tx)
26 USB3_SS_TX0_M > LVDS SoC USB3.0 ch3 SS Tx Data-(SoC Tx) USB3.0 ch3 SS Tx Data-(SoC Tx)
25 USB3_SS_RX0_P < LVDS SoC USB3.0 ch3 SS Rx Data+(SoC Rx) USB3.0 ch3 SS Rx Data+(SoC Rx)
24 USB3_SS_RX0_M < LVDS SoC USB3.0 ch3 SS Rx Data-(SoC Rx) USB3.0 ch3 SS Rx Data-(SoC Rx)
59 USB4_D_P_ETH - B NC -

60 USB4_D_M_ETH - - NC -

35 BOARD_ETH_IDO < 3.3[V] 10 Expander(PCA9539)-1 "I01_4" pin, Pull-up Ether Board ID bit0

5 BOARD_ETH_ID1 < 3.3[V] 10 Expander(PCA9539)-1 "I01_5" pin, Pull-up Ether Board ID bit1

22 BOARD_ETH_ID2 < 3.3[V] 10 Expander(PCA9539)-1 "I01_6" pin, Pull-up Ether Board ID bit2

1 VDD_5P8V > Power:5.87[V] 5.87[V] output DCDC Power

2 VDD_5P8V > Power:5.87[V] 5.87[V] output DCDC Power

VDD _3P3V > Power:3.3[V] 3.3[V] output DCDC Power

4 VvDD_3P3V > Power:3.3[V] 3.3[V] output DCDC Power

31 VDD_1P8V > Power:1.8[V] 1.8[V] output LDO Power

32 VDD_1P8V > Power:1.8[V] 1.8[V] output LDO Power

33 VDD_ETH_CORE > Power:1.2[V] "t 1.2[V] output LDO Power

34 VDD_ETH_CORE > Power:1.2[V] ™! 1.2[V] output LDO Power

52 VDD_USB_IOBANK - Power:3.3[V] "2 3.3[V] output DCDC Power

6 GND - GND GND GND

23 GND - GND GND GND

28 GND - GND GND GND

36 GND - GND GND GND

40 GND - GND GND GND

51 GND - GND GND GND

53 GND - GND GND GND

58 GND - GND GND GND

54 TP - - NC -

55 TP - - NC -

56 TP - - NC -
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Pin

Signal Name

Direction
Control - Ether

Voltage

Connection of the control board

57

P

NC

Description
Example of use

*1: Voltage depends on the power supply switch setting (ETHER CORE voltage) on Control Board
*2: Voltage depends on the power supply switch setting (FPGA USB 10 voltage) on Control Board
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1.4. Board Layout Consideration

Due to LVDS lines on Control Board, traces on Ethernet Board need to be designed in accordance with the following
restrictions:
PCl-Express Differential Signal
*Trace Length Matching: Difference between a differential signal pair (+and —) must be 0.1[mm] maximum.
* Difference between an average length of a clock pair (average of + signal and — signal )/a data signal pair:
0.1[mm] maximum.
*Maximum Trace Length:30[mm)]
* Differential Impedance: 85[Q](85[Q] on Control Board side)
*Spacing between adjacent signal traces should be at least 4 times the width of the trace. The length of trace
running parallel must not exceed 5 [mm] horizontally or vertically.
*Minimize the use of stubs. If used, the maximum length should be 1 [mm].
*For meander trace routing, the curve needs to be arc-shaped, and the radius (of internal diameter) should be at
least twice the width of the trace. The gap between the meander traces should be at least four times the trace
width.

2d min.

4d min. Meander line

USB High-Speed Differential Signal
*Trace Length Matching: Difference between a differential signal pair (+and -) must be 0.5[mm] maximum.
*Maximum Trace length: 50[mm]
- Differential Impedance: 90[Q](90[Q] on Control Board side)
*Spacing between adjacent signal traces should be at least 4 times the width of the trace. The length of trace
running parallel must not exceed 5 [mm] horizontally or vertically.
*Minimize the use of stubs. If used, the maximum length should be 1 [mm].
*For meander trace routing, the curve needs to be arc-shaped, and the radius (of internal diameter) should be
twice the width of the trace. The gap between the meander traces should be at least four times the trace width.
(as shown above)
USB-SuperSpeed Differential Signal
*Trace Length Matching: Difference between a differential signal pair (+and —) must be 0.1[mm] maximum.
*Maximum Trace Length:30[mm)]
* Differential impedance : 90[Q](90[Q] on Control Board side)
*Spacing between adjacent signal traces should be at least 4 times the width of the trace. The length of trace
running parallel must not exceed 5 [mm] horizontally or vertically (e.g. stripline).
*Minimize the use of stubs. If used, the maximum length should be 1 [mm].
*For meander trace routing, the curve needs to be arc-shaped, and the radius (of internal diameter) should be
twice the width of the trace. The gap between the meander traces should be at least four times the trace width.
(as shown above)
Power Supply
- Comply with power supply requirements (impedance property, etc.) of the device to connect.
If the requirements are unavailable, trace width and the number of vias should be determined to restrict the
temperature rise at +10[°C] or less when maximum load is applied at each voltage considering specifications
(copper thickness, via diameter, etc.) of the board.
Miscellaneous
*Comply with general design rules, such as parallel trace avoidance, GND guard, trace width, impedance, trace
length, etc.
*Care needs to be given for bus lines such as MIl when connecting to a PCI-Express connector terminal.
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2.

10.

11.

Disclaimer

This document is provided only as a reference material to property use the AGL reference hardware, and there are no guarantee and no
rights granted or executed of Panasonic's and or others' intellectual property rights and other rights regarding any technical information
described in this document.

Panasonic disclaims any and all liability for any losses, damages and infringement of any third partie's intellectual property rights and other
rights incurred by AGL and/or any third parties arising from the use of these product date, figures, tables, or any and all information
described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other
intellectual property rights of Panasonic or others.

AGL has a rights to copy this document soleley for the purpose of use the AGL reference hardware, but any other rights (e.g., modification
of this document) is subject to Panasonic's prior written consent. Notwithstanding the foregoing, Panasonic disclaims any and all liability for
any losss, damages and infringement of any third partie's intellectual property rights and any other rights incurred by AGL or any third
parties arising from the use of any copied and any modified documents.

AGL shall not used the products and technologies described in this document, directly or indirectly, for Military Purposes which is the
design, development, manufacture, storage or use of any weapons, including, without limitation, nuclear weapons, chemical weapons,
biological weapons and missiles. If any of the products or technical information described in this document is to be exported or provided
to non-residents, the laws and regulations of the exporting country, especially, those with regard to security export control, must be
observed.

All information such as product data, figures or tables described in this document is as of the released date of this document, and Panasonic
may change the product and/or its specification without notice.

All information described in this doument has been carefully prepared with reasonable case, but any erorrs may be contained in this
document. Panasonic shall not be liable for any losss, any damages incurred by AGL and/or any third parties arising from any error, bugs or
faults of this document.

The products described in this document are intended to be used for general applications (such as entertainment, air conditioning,
communications, measuring), and should not be used for Special Applications (such as for airplanes, aerospace, automotive driving
equipment, traffic signaling equipment, combustion equipment, life support systems and safety devices) in which exceptional quality and
reliability are required, or if the failure or malfunction of the products may directly jeopardize life or harm the human body. It is to be
understood that Panasonicshall not be held responsible for any damage incurred as a result of or in connection with your using the products
described in this document for any Special Application.

Unless otherwise permitted by Panasonic or applicable Law, AGL shall not alter, modify, copy, or reverse engineer AGL Reference Hardware,
whether in whole or in part.Panasonic disclaims any and all liability for any losses or damages incurred by AGL or third parties arising from
such alteration, modification, copying or reverse engineering.

The product described in this document has a structure that can be easily disassembled, and there is a danger of accidents such as infants
accidentally swallowing it by putting it in the mouth when any parts are removed from the product. Please take sufficient safety measures at
your own risk to prevent such events from occurring. Panasonic is not liable for any accidents that occur due to such parts removed from
the product by AGL.

The products desribed in this document is NOT designed to comply with any such as the environmental compatibility and Electro-Magnetic
Compatibility of products. Panasonic is not liable for any damaged caused by your non-compliance with appliable laws or requlations.

AGL shall be resposible to cause any members of AGL to comply with any terms and condition described in this notice.

Regarding Software;

The provided patch files, yocto recipes and other files included in the AGL_Refhw_sample_software_yyyymmdd.tar.gz are
(1) developed by Panasonic Corporation (“Panasonic”),

(2) licensed under the GNU GENERAL PUBLIC LICENSE, Version 2 (“GPL”), and/or

(3) open sourced software licensed under terms and conditions other than GPL.

We shall not be responsible or liable for any loss or damage that may occur due to the use of these files.
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