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ӡ ρᶑ ᵔ τνΜο

πψMIMOй˔ЍτϢϥϱЮ˔ЅрϽזּ χם τνΜο︡Ϥ ϭπΜϘβʻ

ᾝ ϬД˔Ќρΰο︡ ΰ ל σὓ τϢμοם σ ᴣḕẽϬ ằΰϘβʻ

ὓʺὓ Њзв˔Єдрϒχם ʺ ὓΤϣ ▀ϘπԁḤΰοχЂЪ˔ЕϬ ӛΰϘβʻ

ЈЬЗ˔πψ ӡᶑ Ϟᶑ ᵔ τνΜοχᾁ τνΜοέӛ ΰϘβʻ



ᶑ ‰ ᵔ ᴟχⱧ

ʿ ϯрзБГϼИϸи No.17 Apr 1999

Ӥ ṁ ᾖ ︠σὓ▄

Interferometer ԁ Ḅ ὓ ΰЂ˔Ў

Beamformer Р˔Э ₰ ΰЂ˔Ў

LP Йи ₰ ΰЂ˔Ў

MUSIC Йи ₰ ᾧ ᵫ, ΰЂ˔Ў

ESPRIT ⱳᾕḄ ὓ ᾧ ᵫ

Ḅ ἷχּזᵓם Ⱨ
ӡ ЯЛОиІτϢϥּכ∏ῇ й˔Ѝ(BSD) https://youtu.be/EailVvbuAqU

ʾ ЈрЂ˔(ֳ йІЊзв˔Єдрˣ https://youtu.be/EM3kjre79Wo

https://youtu.be/EailVvbuAqU
https://youtu.be/EM3kjre79Wo


24GHz POCτϢϥ ᶎ

2016 ϱрТϰИϷрГϼЛкЅ˔ЇЅаОрᶴ꜠ᵓּזρχẶ ᵫ

BGT24 Demokit V2.0 ᵵ ϢϤ
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ʿ ‰ ẩʾ‰ ϯрГЗם ἷ͍ⱳᾕй˔Ѝ

BGT24 Demokit V2.0



24GHz POCτϢϥ ᶎ

й˔ЍЯЅв˔и BGT24 demokit V2.0

₰ ꜠ ϯϼЎвϵ˔ЌτϢϥЮϸІϺар

► 24GHz ӽ 200MHz ӟᴞ
Ṑ(Ṫ ︡ ↄϙ

ЄІГЭʾЈАЕϯАФᵵ



24GHz POCτϢϥ ᶎ ˢ ▫ ԁ ˣ
ОжЮ˔Ќ Ṝ‹ ӡ Memo.

Po 0.01 [W]

fo 24.15 [GHz]

ɚ 12.414 [mm]

ӽ fw 200 [MHz] τϢϤΩ 250MHzϘπṛ ʻІФзϯІ― ΰο200MHzρβϥʻ

Ί c 3E+08 [m/s]

ϯрГЗᵫῢ Drxa 400 [mm] Ἱԁ χ ή

ϯрГЗ Nxa 8  8˷1

ϯрГЗСАЎ(*Ѧ) 0.5 6.207 [mm]

IF ‹ЂрФзрϽ Ndat 256 [Points]

FFT Nfft 1024 [Points]

ϯЅЫІ ΰὓ Naz 256 [Points]

ᾁ ᴦ ẩ Rmax 95.9 [m] RCSτӢ ʺ ᾢᵦ

ẩ ΰ ᵔ Rreso 0.749 [m] FFTⱲτ ḩ ϬᶝΪθ ›ψʼ2 ˢ 1.5 [m] ˣ

ẩ ᵔ ȹr 187.4 [mm]

ᾁ ᴦ ᶑ ɗmax 90.0 [deg] ᾢᵦ ˢ ΰχᶑ ˣ

♪ ᶑ FoV 180.0 [deg]

ẩ ᶑ ᵔ ɗreso 1.8 [deg] ẄFFTⱲτ ḩ ϬᶝΪθ ›ψʼ2 ˢ 2 [̃] ˣ

ᶑ ᵔ ȹɗ 0.1 [deg]

▫

ϯрГЗ

ὓ

Д˔Ќ

ὓ

ẩ

ΰ

(Calc.)

ᶑ

ΰ

(Calc.)



24GHz POCτϢϥ ᶎ ˢ ▫ ρЈАЕϯАФˣ

› ᵫῢτϢϥϱЮ˔ЅрϽ τϢϥᵫῢ ρᵔ Ϭ ᴣΰθʻ

ϽжТπꜘ€ήϦϥϢΞτ200mmӟ χᵫῢπψᵔ ψ4˙10cm ρσϤ
70cmχᵫῢπψ8cm Υ ρΰοṍ ϥʻ

Ẅτ50cmᵫῢӟ πψὠ σᵠ ψᾋ₅ϛ Μʻ

♯ᾓЈАЕϯАФ( Ỳ Ѱ30mmד )



ᵫῢ=700mm
55mm

-3dB

9

24GHz POCϱЮ˔ЅрϽ



ᵫῢ=600mm

63mm

-3dB
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24GHz POCϱЮ˔ЅрϽ



ᵫῢ=500mm

78mm

-3dB
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24GHz POCϱЮ˔ЅрϽ



ᵫῢ=400mm

101mm

-3dB
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24GHz POCϱЮ˔ЅрϽ



ᵫῢ=300mm

116mm

-3dB
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24GHz POCϱЮ˔ЅрϽ



ᵫῢ=200mm

135mm

-3dB
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24GHz POCϱЮ˔ЅрϽ



ᵫῢ=100mm

181mm

-3dB
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24GHz POCϱЮ˔ЅрϽ



ᵫῢ=60mm

267mm

-3dB
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24GHz POCϱЮ˔ЅрϽ



ᵫῢ=40mm

419mm

-3dB
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24GHz POCϱЮ˔ЅрϽ



ᵫῢ=20mm

768mm

-3dB

18

24GHz POCϱЮ˔ЅрϽ



77GHz/ 79GHz ᶆ Ьз й˔Ѝ ᴣϺАЕ

Å79GHz STD V1.1

2020.10  Ṫ ︡ (FE/BE 2   ) IWR1443ם

Å79GHz STD V2.0

RawData︡ SDKЯДи(IWR1843 ∏) , DCA1000EVMρχ Υᴦ

̞ ϯрГЗʾϸІЌЫϱЇ ὓ ᴂ

Å79GHz STD V2.1

ὓτϢϥ ᴣᴟϬםᾝΰθЯДи(IWR1843 ∏)

̞ ϯрГЗʾϸІЌЫϱЇ ὓ ᴂ

ÅMultiChip CASCADE RADAR (AWR2243 ∏ˣ

i. 79GHz 2CAS EVM V2 (2 chip CASCADE 3D 48MIMO Radar Front End)

ii. 79GHz 2CAS EVM V3 (2 chip CASCADE 3D 48MIMO Radar Front End)   

̞ ϯрГЗʾϸІЌЫϱЇ ὓ ᴂ



79GHz STD V1.1/ IWR1443 ∏ ᴣϺАЕ

2020.10  Ṫ ︡ (FE/BE 2   )

XDS110

FLASH

IWR1443
FTDI
USB

FE (Front End)

Debug

BE (Back End)

Windows PC
Visualizer (GUI)

User Application



79GHz STD V2.0 / IWR1843 ᵫ ФжАЕШ˔Э

RawData︡Ϥ₅ϙ(LVDS)Ϭ ρΰθЯДи(IWR1843 ∏)

Ṫ ψ ṐḩρẸṳ

ꜛϯрГЗ ὓχם

FPGA

FE V2.0
DCA1000EVM

Debug(8pin)

Ethernet

Windows PC
MMW STUDIO(GUI)

Debug ЀКϼЌ
TIχ Debugger COMτ›ϩδθЀКϼЌ
(LevelMeter ╥―ˣ

FLASH

IWR1843

LVDS Windows PC
ᵔ ЊТЕ

FTDI
USB

UART

PMIC LDO

BE V2



79GHz STD V2.1 / IWR1843 ∏ ὓ

ὓτϢϥ ἷʾ ᴣᴟϬםᾝΰθЯДи(IWR1843 ∏)

Ṫ ψ FEχϙπ ˢ ṐḩρẸṳˣ

ꜛϯрГЗ ὓχם

︠ σṐ ψI/O ẉό UART Τϣ βϥʻ

FTDI
USB

UART x2
CFG/ DATA

FE V2.1

I/Os

Debug(8pin)

RS232C, RS485, CAN etc

Windows PC
Visualizer (GUI)

Debug ЀКϼЌ
TIχ Debugger COMτ›ϩδθЀКϼЌ(LevelMeter ╥―ˣ

FLASH

IWR1843

UART

PMIC LDO

BE V2.1



79GHz Cascade Radar Block-Dia

Windows PC
ᵔ ЊТЕ

Lattice
FPGA

AWR2243 -0 4 lane CSI-2

2CAS BE2CAS FE

Debug

FTDI
USB3.0

AWR2243 -2 4 lane CSI-2

79GHz 2243 2 CAS EVM ʿ AWR2243 Ϭ► ΰθ 2 CASCADE

MPU

Lattice
FPGA

Lattice
FPGA

Lattice
FPGA

MPU

MPU

MPU

MPU



79GHz Multi -Chip Cascade Radar

Windows PC
ᵔ ЊТЕ

Lattice
FPGA

AWR2243 -0 4 lane CSI-2

4CAS BE4CAS FE

Debug

FTDI
USB3.0

AWR2243 -2

AWR2243 -3

AWR2243 -4

4 lane CSI-2

4 lane CSI-2

4 lane CSI-2

79GHz 2243 4 CAS EVM ʿ AWR2243 Ϭ► ΰθ4 CASCADE

MPU

Lattice
FPGA

Lattice
FPGA

Lattice
FPGA

MPU

MPU

MPU

MPU



Rx 8 ch

Tx 6 ch

48 MIMO virtual antenna

CONFIDENTIAL

Ѐ˔ЖК˔Э : 48 CAS V2

79GHz 2CAS EVM V2 Antenna Layout Plan



CONFIDENTIAL

Ѐ˔ЖК˔Э 48CAS V3

79GHz 2CAS EVM V3Antenna Layout Plan

Rx 8 ch

Tx 6 ch

Virtual Antenna of MIMO signal processing

0.7Ѧ x 8

0.͑Ѧ



CONFIDENTIAL

79GHz 2CAS EVM V3 ▫ ԁ

ОжЮ˔Ќ Ṝ‹ ӡ Ѧ Memo.

Po 0.01 [W] ʹ

fo 79 [GHz] ʹ

ɚ 3.795 [mm]

ӽ fw 4000 [MHz]

Ί c 299792458 [m/s]

ϯрГЗᵫῢ Drxa 63.753 [mm] 24

ϯрГЗ Nrxa 8  4 ◓

ϯрГЗ Ntxa 3  4 ◓ x2ϯйϱ

ϯрГЗСАЎ(*Ѧ) 0.7 2.656 [mm]

IF ‹ЂрФзрϽ Ndat 256 [Points]

FFT Nfft 1024 [Points]

ẄFFT ˢϯЅЫІ ΰˣ Nifft 128 [Points]

ᾁ ᴦ ẩ Rmax 4.8 [m]

ẩ ΰ ᵔ Rreso 0.037 [m] FFTⱲτ ḩ ϬᶝΪθ ›ψʼ2

ẩ ᵔ ȹr 9.4 [mm]

ᾁ ᴦ ᶑ ɗmax 45.6 [deg] ᾢᵦ ˢ ΰχᶑ ˣ

♪ ᶑ FoV 91.2 [deg]

ẩ ᶑ ᵔ ɗreso 3.412 [deg] ẄFFTⱲτ ḩ ϬᶝΪθ ›ψʼ2 ˢ 2 [̃]  ˣ

ᶑ ᵔ ȹɗ 0.640 [deg]

▫

ϯрГЗ

ὓ

Д˔Ќ

ὓ

ẩ

ΰ

(Calc.)

ᶑ

ΰ

(Calc.)



CONFIDENTIAL

79GHz 2CAS EVM V3ᵰḢּא



CONFIDENTIAL

79GHz 2CAS EVM V3ϱЮ˔ЅрϽ

Ѐ˔З˔зТйϼЌ



CONFIDENTIAL

79GHz 2CAS EVM V3ϱЮ˔ЅрϽ

-1m Ѐ˔З˔зТйϼЌ

+1m Ѐ˔З˔зТйϼЌ


