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Chapter 1

Get To Know S32G-VNP-GLDBOX3

1.1 S32G-VNP-GLDBOX3 Board Overview

The S32G-VNP-GLDBOX3 is a compact, highly-optimized and integrated reference design board
featuring the S32G399A Vehicle Network Processor. This board provides reference for various typical
automotive applications such as:

»  Service-oriented gateway

» High-performance central compute unit

»  Safety checker for ADAS and autonomous driving

*  Black-box for vehicle data logging

*  Automotive access point

Figure 1.1 shows the board overview of S32G-VNP-GLDBOXa3.
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Figure 1.1 S32G-VNP-GLDBOX3 board overview
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1.2 S32G-VNP-GLDBOX3 Block Diagram
Figure 1.2 shows the block diagram of S32G-VNP-GLDBOXS3.
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Figure 1.2 S32G-VNP-GLDBOX3 block diagram

1.3 S32G-VNP-GLDBOX3 Hardware Resources

The resources of S32G-VNP-GLDBOXS are listed as below:
*  Processor

PCIe x2 PCle x2

» 8x Arm Cortex-A53 cores (with optional cluster lockstep)
» 4x dual-core lockstep Arm Cortex-M7 cores
» Hardware Security Engine (HSE)
» CAN, LIN and FlexRay offload with Low Latency Communications Engine (LLCE)
» Gigabit Ethernet Packet Forwarding Engine (PFE)
» 20 MB Embedded System RAM with ECC
» 32KB Standby RAM with ECC
* External Storage
» 1xon-board NOR Flash memory (64MB)
» 1x SD card slot
» 1xon-board eMMC (32GB)
» 1xon-board LPDDR4 (4GB)
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*  Ethernet—12ports
» 1x 100BASE-TX
» 6x 100BASE-T1
> 4x 1000BASE-T
> 1x1G/2.5GBASE-T

» 1x M.2 M-key slot*
» 1x M.2 E-key slot*
» 1x PCle x1 socket

» A4x LLCELIN
» 1x LINFlexD
+  CAN/CANFD
» 16x LLCE CAN/CAN FD
» 2x FlexCAN /CAN FD

* FlexRay
» 1x LLCE FlexRay
- USB

» 1x USB 2.0 I/F Host/Device mode
* Scalable interface
1x DSPI
5x ADC
1x 12C
1x WKUP

7
OVYVY

Support on-board external RTC

v
@

VVVYVZvV
«

1x 20-pin JTAG for S32G

1x 10-pin JTAG for SJA1110A
1x Aurora Trace

2X UART

Note

Only one of the M.2 M-key slot and E-key slot can be used at a time.
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Chapter 2
S32G-VNP-GLDBOX3 Hardware Package

2.1 Hardware Package Overview

This section describes hardware package of S32G-VNP-GLDBOX3. Hardware and accessories are shown
in the figure 2.1.
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Figure 2.1 S32G-VNP-GLDBOX3 hardware and accessories

2.2 Hardware Connection Instruction
To connect any cables to S32G-VNP-GLDBOX3, follow the instructions shown in figure 2.2.

P
v/ll/llﬂllllll\l\ TS
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UART cable connection(UARTO, UART1)

J6 cable connection (LLCE CAN, FlexCAN, FlexRay)
J5 cable connection(LLCE LIN, LINFlexD, ADC, 12C, DSPI, WKUP, Power supply)

py

J53 cable connection (100BASE-T1)
P5 cable connection (1G/2.5GBASE-T)
P4 cable connection (100BASE-TX)
P3, P2 cable connection (L000BASE-T)

Figure 2.2 S32G-VNP-GLDBOX3 hardware connection instruction
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Chapter 3
S32G-VNP-GLDBOX3 Switch Setting

3.1 Switch description
The table below describes the DIP switches of S32G-VNP-GLDBOX3

Table 3.1. DIP switches

Switch Description
SW3[1] ON : Connects the S32G399A's uSDHC interface to SD card.
OFF : Connects the S32G399A's uSDHC interface to eMMC chip.
SW4[1:8] Setting of RCON PIN [0:7] value
SW5[1:8] Setting of RCON PIN [8:15] value
SW6[1:8] Setting of RCON PIN [16:23] value
SW7[1:8] Setting of RCON PIN [24:31] value
Please refer to chapter3.8 SerDes Interface of S32G-VNP-GLDBOX3 Reference
SW8f1] Manual
SWO[1] 1-OFF, 2-OFF : BOOTMOD1 value: 0
1-ON, 2-OFF : BOOTMOD1 value: 1
1-OFF,2-ON : BOOTMOD1 value: RESET_B
SW9[2] 1-ON, 2-ON : BOOTMOD1 value: INV_RESET_B
SW10[1] 1-OFF, 2-OFF : BOOTMODO value: 0
1-ON, 2-OFF : BOOTMODO value: 1
1-OFF,2-ON : BOOTMODO value: RESET_B
SW10[2] 1-ON, 2-ON : BOOTMODO value: INV_RESET_B
SWA1[1] ON : Connects GPI06,GPIO7,GPIO95 to U128(RGB LED)
OFF : Connects GPIO6,GP107,GP1095 to J5 connector
Please refer to chapter3.8 SerDes Interface of S32G-VNP-GLDBOX3 Reference
SWI7[1] Manual
Please refer to chapter3.8 SerDes Interface of S32G-VNP-GLDBOX3 Reference
SW17[2] Manual
Please refer to chapter3.8 SerDes Interface of S32G-VNP-GLDBOX3 Reference
SWI7[3] Manual
Please refer to chapter3.8 SerDes Interface of S32G-VNP-GLDBOX3 Reference
SW17[4] Manual
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3.2 Default Switch Setting
Figure 3.1 shows the default switch setting of S32G-VNP-GLDBOX3 when out of box.
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Figure 3.1 Default switch setting
3.3 Switch Setting for Power Selection

Figure 3.2 shows the switch setting for power selection.
J176 J5

£y

{ If a external 12V DC power
supply is connected via J176,
the board will be powered on.

The board is powered off

8 If a external 12V DC power
5 supply is connected via J5 pin2,
the board will be powered on.

Figure 3.2 Power selection switch setting
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3.4 Switch Setting for SD card Boot

Figure 3.3 shows the switch setting for SD card boot.
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Figure 3.3 SD card boot switch setting
3.5 Switch Setting for eMMC Boot
Figure 3.4 shows the switch setting for eMMC boot.
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ALL-OFF 2nd-OFF OFF

Compare with default setting, the SW3 and the
6th of SW4 need to be changed
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Figure 3.4 eMMC hoot switch setting
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3.6 Switch Setting for NOR Flash Boot
Figure 3.5 shows the switch setting for NOR Flash boot.
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Figure 3.5 NOR Flash boot switch setting

3.7 Switch Setting for Serial Boot

Figure 3.6 shows the switch setting for serial boot.
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Figure 3.6 Serial boot switch setting
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Chapter 4
S32G-VNP-GLDBOX3 Connectors

4.1 Connectors Overview
Figure 4.1 shows important connectors of S32G-VNP-GLDBOX3.

J176 JS J6 Jl J2 J4

STATUS R

20 3 _Jse 75| R10
N iy @

J48

J53 P5 P4 P3 P2
Figure 4.1 S32G-VNP-GLDBOX3 connectors
Table 4.1 shows connectors of the S32G-VNP-GLDBOX3 and their corresponding signals.

Table 4.1 Connectors of S32G-VNP-GLDBOX3
Connector Signals

J1 UART1
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J2 UARTO
J3 SD card slot
J4 USB Micro_AB
35 LLCE LIN, LINFlexD, 12V/5V/3.3V Power Out, WKUP pin,
ADC, DSPI, 12C, 12V Power In
J6 LLCE CAN, FlexCAN, LLCE FlexRay
Ja4 10-pin JTAG for SJA1110
Ja7 M.2 M-key Slot
J48 20-pin JTAG for S32G
J50 Power for Fan
J53 100BASE-T1(SJA1110A Port5, 6, 7, 8, 9, 10)
J56 M.2 E-key Slot
J57 Aurora Trace
J176 12V Power Jack
J184 1-2 shorted(Default): VR5510 in debug mode(VR5510 Watchdog will be disabled)
J185 1-2 Open(Default) : Disconnect the FSOB signal to the functional safety management circuit.
1-2 Open, 3-4 Shorted: USB PHY Rvbus resistor value is 22Kohm.
J186 1-2 Shorted, 3-4 Open: USB PHY Rvbus resistor value is 1Kohm.
Others: reserved
1-2 Open, 3-4 Shorted: SJA1110 performs NVM boot, uses SPI Flash.
J189 1-2 Shorted, 3-4 Shorted: SJA1110 performs SDL boot.
Others: reserved
P1 PCle X1 Socket
P2A(bottom) 1000BASE-T (SJA1110A Port2)
P2B(top) 1000BASE-T (SJA1110A Port3)
P3A(bottom) 1000BASE-T (GMACO0)*
P3B(top) 1000BASE-T (PFE_MAC2)*
P4 100BASE-TX (SJA1110A Portl)*
P5 1G /2.5G BASE-T (PFE_MAC1)!

1: In S32G-VNP-GLDBOX3, GMACO, PFE_MACO, PFE_MAC1 and PFE_MAC2 could all be routed to SJA1110A. Please refer to
S32G-VNP-GLDBOX3 Reference Manual to get the detailed connection.
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4.2 Specific Connector Instruction

Figure 4.2 shows connector definition for the LLCE CAN, FlexCAN, LLCE FlexRay, ADC, LINFlexD
and LLCE LIN, DSPI, 12C, 3V3/5V/12V power out, 12V power in signals.

¥ 12V INPUT
P31 FLEXREY A BP ¢Oy>————— 2| g FLEXREYABM P3i D65
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P28 LLCE CANIH €% ¢ i ——<¢% UcEcANIL P2 e "+
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P30 LLGE CAN12_H {OM—— 3 tgg——=¢»» UCECANIZL P30 P31 ADC_INO 23
P30 LLGE_CAN13_H ¢¢po—— 4 — 255 ucecanizL Pao P31 ADC_IN1 25 gg ADC_N2 P31 g
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100BASE-T1 TRX10 (SJA1110A Port 10)
100BASE-T1 TRX9 (SJA1110A Port 9)
100BASE-T1 TRX8 (SJA1110A Port 8)
———= 100BASE-T1 TRX7 (SJA1110A Port 7)

L e100BASE-T1 TRX6 (SJA1110A Port 6)
L———————100BASE-T1 TRX5 (SJA1110A Port 5)

Note: On S32G-VNP-GLDBOX3, GMACO, PFE_MACO, PFE_MAC1 and PFE_MAC?2 could all be routed to SJA1110A.
Please refer to S32G-VNP-GLDBOX3 Reference Manual to get the detailed connection.

Part Number Default Pinout

P4
P3A
P3B
P2A
P2B

P2A

1G/2.5GBASE-T (PFE_MACL*)
100BASE-TX (SIAL110A Port 1*)
1000BASE-T (GMACO*)
1000BASE-T (PFE_MAC2*)
1000BASE-T (SJA1110A Port 2)
1000BASE-T (SJALL10A Port 3)

Figure 4.3 Signal description of Ethernet connector
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Chapter 5

S32G-VNP-GLDBOXS Set Up

Following steps show how to run Linux BSP on CortexA53 core:

1. Download and install the terminal emulator, if not installed already. About the terminal tool, you can
choose any one which is familiar to you, such as Tera Term, Putty and so on.

2. Download and install the FT232R USB-to-UART driver, if not installed already. Go to FT232R

USB-to-UART driver link .Scroll down and select the newest version. Follow the installation guides

to install the driver.

3. Set S32G-VNP-GLDBOX3 in SD card boot mode(refer to the Figure 3.3).
4. Plug in the SD card in J3 slot. The SD card has pre-loaded Linux BSP image which runs on Corte-

Ab3 cores.

5. Connect the UARTO port(J2) of board to PC through micro USB cable. Then open serial terminal
and configure COM port in PC. Select the corresponding COM port which can be found in “Device
Manager” of your PC and set 115200 as the baud rate. The configuration example is shown in the

figure 5.1.

Tera Term: Serial port setup and connection

*

Port: COM17 ~ | . |
New setting

Speed: 115200 ~

Data: 8 bit ~ Cancel

Parity: none w

Stop bits: 1 bit ~ Help

Flow control: none ~

Transmit delay

EI msecfchar EI mseciline

Device Friendly Name: USB Serial Port [COM17]

Device Instance ID: FTDIBUSYID_0403+PID_6001 +AUDOMCD:
Device Manufacturer: FTDI

Provider Name: FTDI

Driver Date: 8-16-2017

Driver Yersion: 2.12.28.0

< >

Figure 5.1 COM port configuration

6. Connect power supply though J176 port described in Table 4.1. Turn on the power switch(refer to
figure 3.2), the running logs will appear in the console as shown in Figure 5.2.
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https://www.ftdichip.com/Drivers/D2XX.htm
https://www.ftdichip.com/Drivers/D2XX.htm
https://www.ftdichip.com/Drivers/D2XX.htm
https://www.ftdichip.com/Support/Documents/InstallGuides/AN_396%20FTDI%20Drivers%20Installation%20Guide%20for%20Windows%2010.pdf
https://www.ftdichip.com/Support/Documents/InstallGuides/AN_396%20FTDI%20Drivers%20Installation%20Guide%20for%20Windows%2010.pdf
https://www.ftdichip.com/Support/Documents/InstallGuides/AN_396%20FTDI%20Drivers%20Installation%20Guide%20for%20Windows%2010.pdf

5.159159] pfeng 46000000.pfe: HIF1 started

5.159184] pfeng 46000000.pfe pfel: configuring for phy/sgmii link mode
5.159214] phy-s32genl1-serdes 44180000.serdes: Speed not supported
5.178945] random: dhcpcd: uninitialized urandom read (112 bytes read)
5.219857] pfeng 46000000.pfe: HIF2 started

5.220121] pfeng 46000000.pfe pfe2: configuring for phy/rgmii-id link mode
5.348207] s32cc-dwmac 4033c000.ethernet eth0: PHY [stmmac-0:01]
driver [Micrel KSZ9031 Gigabit PHY] (irg=POLL)

[ 5.357649] s32cc-dwmac 4033c000.ethernet ethO: Enabling Safety Features
[ 5.357675] s32cc-dwmac 4033c000.ethernet ethO: IEEE 1588-2008
Advanced Timestamp supported

[ 5.357853] s32cc-dwmac 4033c000.ethernet ethO: registered PTP clock

[ 5.359429] s32cc-dwmac 4033c000.ethernet eth0: configuring for phy/rgmii-
id link mode

[ 5.362211] 8021q: adding VLAN 0 to HW filter on device ethO

[ 5.779692] random: crng init done

— —————

Auto Linux BSP 31.0cd s329399ardb3 ttyL.FO
s32g399ardb3 login: generating ssh ECDSA host key...
generating ssh ED25519 host key...

done.

s329399ardb3 login: root

Figure 5.2 Running logs of Linux BSP

When the PC terminal emulator outputs log as shown in the Figure 5.2, it means that the Linux BSP runs

successfully on S32G-VNP-GLDBOX3. User can enter “root” to log in system.
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Appendix A

- Documents
— S32G3 Data Sheet
— S32G3 Reference Manual
— S32G-VNP-GLDBOX3 Reference Manual

« Useful links
— S32 Design Studio
— S32 Debug Probe

- Support https://community.nxp.com/

- Enablement Tools
— IDE: S32 Design Studio, Yocto , EB tresos™
— Software: Linux BSP, FreeRTOS™ , Real-Time Drivers(RTD)
— Compiler: Green Hills, gcc
— Debugger: Lauterbach, S32G Debug Probe
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