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Methodology

e Simplified model for antennas are used and whole of L1 and L2 layers
along with Top Layer Substrate is simulated.

e Signal path : Transceiver BGA-> Microstrip->Antenna

* Microstrip trace losses and antenna realized gain are simulated. BGA
to microstrip transition loss is not modelled here.
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Cabin Radar Simulations

Antenna Pattern simulations



Setup
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IPC 2581 import from
Altium

Using only L1 and
dielectricl

Created solid L2 layer (
0.1905 mm thickness)

Added lumped element
ports



Radiation Efficiency
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Total Efficiency

Total Efficiency in dB [Magnitude in dB]
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TX matching

S-Parameters [Magnitude in dB]

0
— 51,1
— 52,2
— 53,3
45 -nnmeme e R LSEEEEEE LT TR R R EEEPe) SEPRRRERRPRPEE
58 59 60 61 62 63 64

3DEXPERIEMCE Frequency / GHz

12/8/2020 Tesla Confidential



Rx Matching
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Farfield Realized Gain Abs (Phi=0)
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Antenna 1 {1

farfield (f=62)

Frequency = 62 GHz
Main lobe magnitude =  6.46 dBi

180 Main lobe direction = 17.0 deg.
Angular width (3 dB) = 16.8 deg.
3DEXPERIENCE Theta / deg vs. dBi Side lobe level = -0.9 dB

Farfield Realized Gain Abs (Phi=90)
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Realized Gain = Directivity — Total Eff = 8.6 dBi

Frequency = 62 GHz
Main lobe magnitude = 4.47 dBi
d entlal 180 Main lobe direction = 4.0 deg.

Angular width (3 dB) = 50.9 deg.
3DEXPERIENCE Theta / deg vs. dBi Side lobe level = -1.4 dB
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Realized Gain = Directivity — Total Eff = 9.2 dBi
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Farfield Realized Gain Abs (Phi=0)

farfield (f=62)

Frequency = 62 GHz
Main lobe magnitude =  9.41 dBi

180 Main lobe direction = 27.0 deg.
Angular width (3 dB) = 15.9 deg.
Theta / deg vs. dBi Side lobe level = -1.1 dB

Farfield Realized Gain Abs (Phi=90)
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farfield (f=62)

Phi= 90 Phi=270

60

Frequency = 62 GHz
Main lobe magnitude =  8.29 dBi

180 Main lobe direction = 3.0 deg.
Angular width (3 dB) = 34.4 deg.
Theta / deg vs. dBi Side lobe level = -8.0 dB
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Farfield Realized Gain Abs (Phi=0)

farfield (f=62)

Antenna 3 (Tx3

Frequency = 62 GHz

Main lobe magnitude = 6.5 dBi
180 Main lobe direction = 6.0 deg.
Angular width (3 dB) = 9.7 deg.
3DEXPERIENCE Theta / deg vs. dBi

Side lobe level = 0.9 dB

Farfield Realzed Gain Abs (Phi=90)
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Comporent  Abs

Realized Gain = Directivity — Total Eff = 7.5 dBi

Frequency = 62 GHz
Main lobe magnitude = 3.5 dBi
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180 Main lobe direction = 53.0 deg.
3DEXPERIENCE

Angular width (3 dB) = 19.2 deg.
Theta / deg vs. dBi Side lobe level = -1.0 dB
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Farfield Realized Gain Abs (Phi=0)
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farfield (f=62)

Antenna 4 (Rx1

Frequency = 62 GHz

Main lobe magnitude =  3.53 dBi

Main lobe direction = 35.0 deg.
Angular width (3 dB) = 16.8 deg.

SDEXPERIEMCE Theta / deg vs. dBi Side lobe level = 0.9 dB

Farfield Realzed Gain Abs (Phi=90)
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Realized Gain = Directivity — Total Eff = 6.8 dBi

Frequency = 62 GHz

Main lobe magnitude =  6.02 dBi
12/8/2020 Tesl| ential 180 Main lobe drection = 60.0 deg.
Angular width (3 dB) = 16.9 deg.
3DEXPERIENCE Theta / deg vs. dBi Side lobe level = -1.4 dB




Farfield Realzed Gain Abs (Phi=0)
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farfield (f=62)

Antenna 5 (Rx2
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o Main lobe magnitude = 2.9 dBi
242 180 Main lobe direction = 35.0 deg.
202 Angular width (3 dB) = 57.2 deg.
M 3DEXPERIEMCE Theta / deg vs. dBi Side lobe level = -2.6 dB

Farfield Realized Gain Abs (Phi=90)
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Realized Gain = Directivity — Total Eff = 6.5 dBi

Frequency = 62 GHz
Main lobe magnitude = 6.31 dBi
180 Main lobe direction = 31.0 deg.

12/8/2020 Te5|a Co ential Angular width (3 dB) = 14.8 deg.

3DEXPERIENCE Theta / deg vs. dBi Side lobe level = -2.7 dB




Farfield Realzed Gain Abs (Phi=0)
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farfield (f=62)

Antenna 6 (Rx3

Frequency = 62 GHz

Main lobe magntude =  6.46 dBi

180 Main lobe direction = 50.0 deg.
Angular width (3 dB) = 46.1 deg.

IDEXPERIENCE Theta / deg vs. dBi Side lobe level = 4.2 dB

Farfield Realzed Gain Abs (Phi=90)
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Realized Gain = Directivity — Total Eff = 7.5 dBi

Frequency = 62 GHz
Main lobe magnitude = 4.6 dBi
. 180 Main lobe direction =  65.0 deg.
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Angular width (3 dB) = 22.3 deqg.
SDEXPERIENCE Theta / deg vs. dBi Side lobe level = -0.9 dB



Farfield Realized Gain Abs (Phi=0)

farfield (f=62)

Antenna /7 (Rx4

Frequency = 62 GHz
Main lobe magnitude =  4.12 dBi

180 Main lobe direction = 3.0 deg.
Angular width (3 dB) = 12.5 deg.
3DEXPERIENCE Theta / deg vs. dBi Side lobe level = -1.0 dB

Farfield Realized Gain Abs (Phi=90)
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Realized Gain = Directivity — Total Eff = 6.4 dBi

Frequency = 62 GHz

Main lobe magnitude = 4.2 dBi
12/8/2020 Tesla Confi 180 Main lobe direction = 3.0 deg.
Angular width (3 dB) = 11.1 deg.
3DEXPERIENCE Theta / deg vs. dBi Side lobe level = -1.1 dB
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