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ABSTRACT
This document was translated from a simplified Chinese source. (ZHCAGT78)

This document provides a comprehensive guide for satellite radar systems, detailing the methodology for
interfacing the AWR2188 76 - 81GHz millimeter-wave RF front-end (MMIC) with the NVIDIA Jetson AGX Orin
platform for satellite radar applications. The system leverages TI's FPD-Link IV SerDes technology to transmit
high-speed radar data over extended distances to the Orin's CSI-2 interface. This document elaborates on the
hardware architecture, radar configuration workflow, SerDes setup, and Orin platform configuration, along with
validation methodologies to ensure proper system operation.
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1 Introduction

Modern satellite radar systems demand both exceptional RF front-end chips and high-capability data processing
platforms. The combination of TI's AWR2188 radar transceiver and NVIDIA's Jetson AGX Orin offers an optimal

solution, providing:

» High-resolution radar sensing — leveraging the AWR2188's 76—81GHz frequency modulated continuous wave
(FMCW) capabilities
* Robust long-range data transmission — enabled by FPD-Link IV SerDes technology

This document focuses on system integration aspects: radar configuration, SerDes setup, and Orin platform
configuration, ensuring successful raw radar data capture via the V4L2 (Video4Linux2) interface on the Orin.
Signal processing algorithms for point-cloud generation are outside the scope of this document.
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2 AWR2188+FPDLINK+AGX ORIN System Detailed Description
2.1 System Architecture
2.1.1 Hardware Components

The complete system consists of four primary hardware components:

1. AWR2188 Satellite Board — Contains the Tl 76—81GHz radar MMIC (integrating transmit and receive chains)
and the UB971 serializer. Please refer to the Tl website for this reference design.

2. UB9702 Deserializer Evaluation Board — TI FPD-Link IV SerDes for high-speed CSI-2 data transmission.

Please refer to the Tl website for this reference design.

NVIDIA Jetson AGX Orin 64G Developer Kit — Processing platform running Linux for Tegra (L4T) R36.4.4.

UB9702-to-Orin Adapter Board — Custom interface board connecting the deserializer output to the Orin CSI

ports. As interface definitions may vary across Orin revisions, users may define and fabricate their own

adapter boards.

3.
4.

The hardware reference connection is shown below:

Figure 2-1. Orin-FPD-Link-AWR2188 Hardware Connection

2.1.2 Data Flow Pipeline

The radar data generated by the AWR2188 is transmitted via the FPD-Link IV serializer, which converts the CSI2
data output from the AWR2188 into serialized data. This data is transmitted over FAKRA cabling to the UB9702
deserializer. The deserializer converts the serial data back to CSI-2 format and forwards it to the Orin's CSI-2
camera interface, where it appears as a V4L2 video device within the Orin's Linux system.

SPRADT7 — JULY 2026 Integrating AWR2188 Satellite Radar with AGX ORIN via FPD-Link 3
Submit Document Feedback
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com/tool/TIDA-020093
https://www.ti.com/tool/DS90UB9702-Q1EVM
https://www.ti.com
https://www.ti.com/lit/pdf/SPRADT7
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRADT7&partnum=

13 TEXAS

INSTRUMENTS

AWR?2188+FPDLINK+AGX ORIN System Detailed Description www.ti.com
FPD-Link IV csl Adbeagt | ) .
AWR2188 o N U R ' V4L2 IRz :
DS80UBSTT »| DS90UB9702/9724 »  AGX Orin 64G > Idevivideod |

Figure 2-2. AWR2188 Data Flow Pipeline

2.1.3 Orin Platform Software Stack

Table 2-1. Software Versions Used in This Example

Component Version/Details

NVIDIA L4T R36.4.4 (Jetson Linux)
Linux Kernel 5.15.148-tegra (RT kernel)
Video interface V4L2 (Video4Linux2)

2.2 AWR2188 Radar Configuration

The AWR2188 supports CSI configuration modes for RAW8, RAW12, and RAW14. For any given frame, all data
must use the same configuration. When transmitting data for a single chirp, the placement of line start and line
end markers can be flexibly configured. Typically, a Horizontal Start (HS) marker is placed at the beginning of

a chirp, and a Horizontal End (HE) marker at the end of a chirp. When sampling at 16-bit resolution, ADC data
shall be transmitted from CSI-2 in RAWS format; when sampling at 12-bit resolution, data shall be transmitted in
RAW12 format. The AWR2188 supports configuration of a CSI test pattern generator for rapid validation of CSI
packet content.

2.3 FPD-Link SerDes Configuration

The UB9702 deserializer provides the critical link between the remote AWR2188 radar and the Orin platform.
Configuration can be accomplished through two methods: @ connecting the deserializer board's I12C signals
directly to the Orin kit's I2C interface, utilizing Orin I>C read/write operations for configuration; @ using the
USB2ANY tool to directly manipulate the deserializer. During deserializer configuration, parameters such as port
enable, baud rate, and receive-to-transmit port mapping must typically be set. Tl provides complete register
configuration scripts for both the UB971 serializer and UB9702 deserializer on the Orin platform.

After configuration, certain deserializer registers should be monitored to verify link integrity.

Table 2-2. Deserializer Key Status Registers

Register Name Good Link Value
0x4D Port Status 1 0x03 (Port 0) or 0x43 (Port 1)
Ox4E Port Status 2 0x04
0x55/0x56 Parity Error 0x00
Ox7A CSlI Status 0x00
0x78 CSI Error Count 0x00
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2.4 NVIDIA Orin Platform Configuration Example
2.4.1 L4T Version and Setup

This example uses NVIDIA Jetson Linux (L4T) R36.4.4. For version selection and associated SDK usage,
please refer to the official NVIDIA documentation.

Initial setup:

# BELAT S
tar xjf Jetson_Linux_r36.4.4_aarch64.tbhz2

# BETRPIBXHRS
cd Linux_for_Tegra/rootfs/
sudo tar xjpf ../../Jetson_Linux_R36.4.4_aarch64.tbz2

#dF'FH RIS
sudo ./apply_binaries.sh

# BeFiRE
sudo ./flash.sh jetson-agx-orin-devkit mmcb1kOpl

2.4.2 Device Tree Configuration
Custom device tree overlays (.dtbo files) are essential for defining CSl interface parameters.
Required device tree modifications:

1. CSI port mapping: Defines the mapping between CSI channels and V4L2 video devices
2. Frame format support: Specify supported resolutions and pixel formats
3. Sensor mode table: Define timing parameters for each supported mode

Device tree fragment example:

/ {
camera_sensor: camera@l0 {
compatible = "nvidia,nv_ov5693";
reg = <0x10>;

mode0 { // 4096x32 RAW8
active_w = "4096";
active_h = "32";
pixel_format = "bayer_rggh8";
csi_pixel_bit_depth = "8";
Tine_length = "4096";
inherent_gain = "1";
mc1k mu1t1p11er =", 0";

; // Bt FESEK. .

model { // 4096x1536 RAW12
active_w = "4096";
active_h = "1536";
pixel_format = "bayer_rgghl2";
csi_pixel_bit_depth = "12";
Tine_length = "6144";
inherent_gain = "1";
mcTk mu1t1p11er ="2.0";

y // EthEtFESH. .

// HiE=. .

Note
In L4T R36.4.4, device tree binaries (.dtb) and overlay files (.dtbo) are stored in the UEFI partition.
Updates require flashing the bootloader partition:

# HMBRREWE
cd Linux_for_Tegra/sources
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# TELEALMRER. ..
cp -r kernel-devicetree/generic-dts/dtbs/* ../kernel/dtb/

# EREISMEEF S X (EE UEFI + DTBO)

cd ..
sudo ./flash.sh -k A_cpu-bootloader jetson-agx-orin-devkit mmcb1kOpl

2.4.3 Kernel Driver Modifications
This document uses the nv_ov5693.ko camera driver as a base for developing the AWR2188 driver.
Out-of-Tree (OOT) Module Build Process:

# SHEINZIRD
cd Linux_for_Tegra/sources

# {HM source_sync.sh SRENN#%ER
./source_sync.sh -k jetson_36.4.4

# SMEIRSNRE
cd kernel/nvidia/drivers/media/i2c

# & nv_ov5693.c LUANMBEXNEXR
# XBER:

# 1. FMERMA/PAER E L

# 2. BEFIHEOEATIIR

# FEE 00T #E3R

cd ../../../..

export CROSS_COMPILE=/usr/bin/aarch64-11inux-gnu-
export KERNEL_HEADERS=<P#%3k 34 B&1%>

make -C kernel/nvidia modules

# BHEIFER

find . -name "nv_ov5693.ko"

Deploying the Modified Driver:

To enable rapid iteration without full system re-flashing, follow the procedure below:

# EHMENSL
cp Linux_for_Tegra/rootfs/1ib/modules/5.15.148-tegra/updates/drivers/media/i2c/nv_ov5693.ko /
media/usb/

# f# UsB W3hERIEA orin I £l
sudo cp /media/usb/nv_ov5693.ko /1ib/modules/5.15.148-tegra/updates/drivers/media/i2c/

# BEFMBIER
sudo rmmod nv_ov5693
sudo modprobe nv_ov5693

Note
The resolutions and formats to be used must be defined in the device tree.

2.4.4 Configuration Verification

After configuration, verify the system setup:

# KRETHMIITIZE
1s /dev/video*

# B videoO iFrHE=
v412-ctl --device /dev/videoO --Tist-formats-ext

# Tﬁﬁ,ﬂﬁﬂjﬁLT

# [0]: 'RGGB' (8-bit Bayer RGRG/GBGB)

# Size: Discrete 4096x32

# Interval: Discrete 0.033s (30.000 fps)
# Size: Discrete 4096x1536

# Interval: Discrete 0.033s (30.000 fps)
#
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# RWEEAESIZRHR
media-ctl -p

# WiE csT O

dmesg | grep -i csi

# MWiABIBHIR

v412-ctl -d /dev/video0 --stream-mmap
# HEABRBENNITERTXER

2.5 Complete System Validation Example
2.5.1 Software and Hardware Boot Sequence

Power on Orin

Power on AWR2188 and wait for initialization
Configure 9702/9724

Verify SerDes link

Verify V4L2 device

Capture data via V4L2

ook wN =

Note: Step 2 may occur before Step 1.

2.5.2 SerDes Link Verification

Run the SerDes configuration script:

python3 python/B8_2188.py

Expected output:

Configuring Port 0...

Configuring Port 1...

DES CSI_Port 0 clock channel = CONT

DES CSI_Port 0 number of lanes = 4

DES CSI_Port 1 clock channel = CONT

DES CSI_Port 1 number of lanes = 4

DES CSI Port 0 set to polling forwarding Rx Port [0]
DES CSI Port 1 set to polling forwarding Rx Port [1]
HEHHEHEHHE Link Test #HHEHHHHHEHBHHHHEHEHAHH P
# Port 0 link good

Port 0 Status Register Values:

Port 0 Status 1 (0x4D) = 0x3

Port 0 Status 2 (Ox4E) = 0x4

Port 0 Parity Error (0x55, 0x56) = 0

Port 0 CSI Status (0x7A) = 0x0

Port 0 CSI Error Count (0x78) =0

# Port 1 link good

Port 1 Status Register Values:

Port 1 Status 1 (0x4D) = 0x43

Port 1 Status 2 (Ox4E) = 0x4

Port 1 Parity Error (0x55, 0x56) = 0
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Port 1 CSI Status (0x7A) = 0x0
Port 1 CSI Error Count (0x78) =0
2.5.3 V4L 2 Capture Test

# 485 1: Wi videoO
v412-ctl --device /dev/video0 --set-fmt-video=width=4096,height=1536,pixelformat=RGl2 --verbose

# NREDNEERKN 4096x1536 RAW12
v412-ctl -d /dev/video0 --stream-mmap
# TEAH (BFEXEREED :

# <<<<<<<LLLLLLLLLLLLLLLLLLLLLL<LLL
# (EEEARTEEHRM)
# /A ctr1+C =1k

8 Integrating AWR2188 Satellite Radar with AGX ORIN via FPD-Link SPRADT7 — JULY 2026
Submit Document Feedback
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRADT7
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRADT7&partnum=

I3 TEXAS
INSTRUMENTS
www.ti.com AWR2188+FPDLINK+AGX ORIN System Detailed Description

2.6 Troubleshooting Recommendations During System Operation
2.6.1 No Video Device After Orin Boot

» Verify that the kernel driver is loaded: Ismod | grep ov5693
* Check kernel logs: dmesg | grep -i ov5693

This issue typically arises when the driver fails to load or the device tree overlay is not applied. Figure 2 and
Figure 3 provide examples of driver verification.

nv_ 16384 0

tegra_camera 249856 U4 nvhost_isp5,nvhost_nvesi_t194, nv_ ,nvhost_vi5

Figure 2-3. Ismod | grep ov5693 Example

Figure 2-4. dmesg | grep -i ov5693 Example

2.6.2 SerDes Link Check Reports Errors

» Verify cable connections.

* Check FPD-Link port register values (as shown in Table 2). When errors are detected during initial inspection,
re-read the registers, as most error registers are clear-on-read. Errors observed on the first read can be
ignored.

* Ensure all components are receiving proper power supply.

2.6.3 V4L 2 Capture Shows No Data

» Verify that the SerDes link is healthy (check status registers per Table 2).

» Confirm that the AWR2188 is transmitting (check radar status LED, if available).

» Check deserializer output count registers, e.g., 0x90, 0x91 (frame count), 0x95, 0x96 (line count).

* Run dmesg on the Orin and check CSI driver logs. Timeout errors may appear when no data is received
for an extended period; frame drop errors may occur when the received data format does not match the
expected configuration.

» Verify that the CSI clock is present and at the correct frequency.
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3 Summary

This document provides a comprehensive system integration guide for connecting TI's AWR2188 radar MMIC to
the NVIDIA Jetson AGX Orin platform via FPD-Link SerDes. The system enables real-time radar data capture at

high frame rates and high resolution, establishing a robust foundation for advanced radar signal processing and
Al-based applications.
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