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RADAR: LARGEST ADAS SEGMENT WITH TOP GROWTH CONTRIBUTION

4.6B
TAM-F®) Market 5 Other Radar
s E@éon . Represents >44% of ADAS TAM-F
aar
parking camera© NCAP Safety Ratings drive Radar penetration
$2.7B . 360° view & Imaging Radar drive Semi $
] ADAS Vision

Other ADAS

19% - ADAS Vision is NCAP driven
CAGR Radar . Parking cameras maturing, limited growth
- Fusion & Lidar of limited impact in mid term

- V2X driven by mass roll out of committed top
OEMs: VW from 2019, Toyota & GM follow

2018 2021

Source: IHS Markit, Strategy Analytics, NXP
(*) TAM-F: TAM — Memory — Discrete — Opto M



CH

INA AUTOMOTIVE MARKET POTENTIAL

Growth Potential
Up to 60+M radar modules by Local T1s by 2029

Main growth engines

Reqgional take-over

a4

GC PV: GC OEMs start to utilize GC Tier 1 Radar for

AEB, FCW, BSD.

SGMW: MRR by a GC Tier 1. More car model:
Hongguang, Baojun will choose GC Tier 1.

Chery: MRR & SRR by a GC Tier 1. More car
model will choose GC Tier 1.

Changan: SRR by a GC Tier 1.
FAW: SRR by a GC Tier 1.
More OEMs will choose GC Tier 1 in 2021...

GC CV: Regulation JT/T 1178.1 brings 1.34Mu MRR
and 2.6Mu SRR market per year

FAW JF: MRR & SRR by a GC Tier 1
ZQ: MRR & SRR by a GC Tier 1
SXQC: MRR & SRR by a GC Tier 1

SRR will be introduced for low-light scenario...

Radar Modules (Mu)

NXP Judged Radar Market — Global

2018 2019 2020 2021 2022 2023 2024 2025

[ Corner Radar (Mu)
=== COrner Radar ($M)

=== High End Corner (Mu)
=== High End Corner Radar ($M)

=1 Front/Rear Radar (Mu)
Front/Rear Radar ($M)

NXP Judged Radar Market (Mu) - GC(PV & JV) Upside
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RADAR SENSOR EVOLUTION

Yesterday’s Systems Current Systems Future Systems
— —
—
—W

1-Chip

Tx/Rx/MCU

= Significantly small & low-power sensors through RFCMOS integrated MMICs
» Scalable transceivers for future high-performance cascading requirements
* Highly integrated single chip Radar SoCs for cost/footprint sensitive segments
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BARRACUDA

TEF82XX

BARRACUDA MMIC
TEF82xXx

Timing Sp|
Engine

Safety

Monitor

Rx Power &
Clock

High Speed Interfaces

CSI-2/LVDS

Scalable 2nd Generation
RFCMOS 77GHz Radar Transceiver

Key Features:

« 3 Transmit and 4 Receive Channels

* 6-bit Phase Rotator

« Simplified cascading for Imaging Radar

« Excellent Thermal Performance: R, ~6K/W

« Scalable Chirp Bandwidth: up to 4 GHz

* Improved RF Performance: Pout ~10.5dBm, NF ~13.5dB

* Enhanced IF Bandwidth: 20 MHz

« Small footprint: eWLB Exposed Die package(7.5mmx7.5mm)

Applications:

« Automotive Radar: AEB, ACC, BSD, LCA, FCTA
« Segments: Low to High

Lo |



BARRACUDA KEY ENHANCEMENTS

IF Bandwidth
ADC Sample Rate

Chirp Bandwidth
Phase Noise
Phase Rotator

Noise Figure

Power Output

Cascading.
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Mast
TEF
810k

Thermal

'-- :

DI

DOLPHIN

10 MHz
20 MS/s*

2+2 GHz

-86dBc/Hz

@1MHz
(76/77GHz)

1 bit

14dB/15dB

10dBm @77GHz
8.6dBm @79GHz
7dBm @81GHz

Combined LO
in/out

Ta 115C
Tj 135C

Rth
~18 K/W

22>
22>
22>
22>
22>
22>

22>

22>

20 MHz
40 MS/s*

4 GHz
-92dBc/Hz
6 bit

13.5dB/14dB

10.5dBm @77GHz
9.5dBm @79GHz
8dBm @81GHz

Separate LO in/out
Master/Slave Slaves
TEF J TEF J TEF J TEF
82xx Jf 82xx Jf 82xx f 82xx

Ta125C; Tj 135 C
Rth ~6 K/W

Higher Distance
Resolution

Better Object
Separation

Enhanced MIMO
(CDMA)

Enhanced sensitivity

Enhanced Imaging
Radar

Operation over full
Automotive Temp
Range

*ADC sampling rate after decimation




S32R29X ARCHITECTURE AND BENEFITS

Memory
5.5MB RAM with ECC

SPT2.8 (430MHz)
(Signal Processing Toolbox)

Z4 LS @ 250MHz Z7 @ 500MHz Z7 @ 500MHz

QSPI ext Mem I/F 16kB |-cache ~ 16kB D-cache 16kB |-cache ~ 16kB D-cache
8kB I-cache 4kB D-cache 2 way 2 way 2 way 2 way

2 way 2 way
64KB TCM 64KB TCM

64kB TCM
SPE2-SIMD SPE2-SIMD
SFPU VFPU-SIMD VFPU-SIMD

MEMU

System & Safety

Fabric

Connectivity

Security

Specifications: Benefits: * Full featured configuration shown
» CPU: 2xZ7 500Hz (W/ SPE2) & 1x LS Z4 250MHz - Functional Safety: as per 1ISO 26262 with target ASIL D

= SPT 2.8: Radar Signal Processing Accelerator, DMA = Security: CSE3

= Analog: 2x SAR ADC's = SPT: Radar acceleration mathematical functions

= Package: 269 MAPBGA (14x14mm?2, 0.8mm pitch) » Memory: Up to 5.5MB SRAM (w/ ECC)

- Temp Range (Ta): -40 to 125°C (150°C Tj), AEC-Q100 Grade 1 - SW Enablement: Radar SDK, Safe AUTOSAR MCAL ASIL B (D), SCST, freeRTOS,

» Main Supply: 3.3V, 1.8V & 0.8V (ext) non-AutoSAR Driver SDK, TCP/IP Stacks,S32 Design Studio

and CSE3 Security Firmware

7 N2



NXP PROVIDES FULL PRODUCTS PORTFOLIO

I MMIC MCU Power SBC CAN PHY ENET PHY
LRR S32R274
TJA104
3TX4RX I | TEF8102 | S32R264 ANl
MRR I TEFS8102 S32R274
3Tx4RX I . S32R264 Fegenl R
SRR/USRR
2TX4RX TEF8105 S32R372 FS84x0 TJAL04x
ITGRX
| F—RERSE
ES84x0/
TJAL104x
I ES84x0/
Platform Il I “ PE502x TJA104x e




NXP RADAR SOLUTIONS: FUTURE PROOFED, SCALABLE

PERFO

Front Radar High:
Highway Pilot 2.0

Front Radar:

Highway Chauffeur (L3),

ACC, AEB,

High End Corner:

Front Cross Traffic Alert,

AEB w/ pedestrians

Corner Radar:
LCA, Cross traffic Alert
Blind Spot Detection

RMANCE

4 N

 End to End radar
solution

 Future proofed,
Scalable
Performance

« Market leading
Performance Per
Watt w/ SPT

« System
functional safety

II MMIC t Radar Processor ﬁ Single Chip I Power Mgmt IC

Complete system

4

I Up to 4x Barracuda I Up to 4x STRX-Shark
| . | S32R45 -/ -
FS84/85 (RRM-16) FS84/85/8
| S32R45 + Multi | + Multi
A (RRM-16) PF502x PF502x
I TEF82x I STRX
I (Barracuda) I (Shark)
I I S32R42
S32R27 RV
(RRU) I Up to 2x Barracuda — I Up to 2x STRX-Shark
_—
| Fsed/ss || FS84/85/86
TEF810x FS8410 + PF5020 + PF5020
e I I S32R41
| S32R29 ‘ 1 \/ (RRM-2)
(RRU-2) l/\
I TEF810x ‘ I
S32R37 (Dolphin)
(RRS) | ! ! Fssato |1 ﬂﬁg FS83xx
Today [ 2022/2023 I 2025 SOP‘ ;
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Radar webpage:
https://www.nxp.com.cn/applications/solutions/automotive/adas-and-highly-automated-driving/automotive-radar-systems:RADAR-SYSTEMS?tid=FSHBNRZH

20200602&cid=IB_PRG338840 TAC379443

Radar HW:

https://www.nxp.com.cn/design/development-boards/automotive-development-platforms/s32r-mcu-platforms/s32r274-end-to-end-reference-design-kit:RDK-S32R274

Radar SDK & MATLAB Toolbox:

https://www.nxp.com/products/processors-and-microcontrollers/power-architecture/s32r-radar-mcus/s32r26-and-s32r27-microcontrollers-for-high-performance-radar:
S32R2X?tab=Design Tools Tab

Radar community:
https://community.nxp.com/community/mbdt/mbdt-for-radar



https://www.nxp.com.cn/design/development-boards/automotive-development-platforms/s32r-mcu-platforms/s32r274-end-to-end-reference-design-kit:RDK-S32R274
https://community.nxp.com/community/mbdt/mbdt-for-radar
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