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<LO frequency ramping

h

a) LO (TX) signal

LO frequency ramping>

| cos(@r(t)

77 GHz

b) RX signal
f
RX signal mixed
with cos(dr(t)) +
ot jsin($r(t) (quadrature
c) LO signal mixer)
(to RX quadrature mixer)
f
d) IF signal
0 f
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PECEA T, SHICHEECRD F3

TIDT76 ~8IGHz AR I ) Yt o7V ) a—T avid,
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Spectrum for complex (1,Q) ADC output

Objects at different

___——, distances
—
/

Noise

0 f

fb, max
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M7IRTHEENR=ZANY RO = MNEHEBDARY MV E %
BLELL). ZOMIZ, FEMEZEOLILEZTRZENEL
TR6A 5 AT MVEBGE L 72N—2 a2 TH D, TTD
WRDSIEDRI WA FIZBES L TWET, @UIH YK
T, ISR ST,

BU7TTy fomarlZs BLDS B 295, b im{I2dH WA I
FTLRKBREBERLCET, EROAEFHTLHERD
FLTIE, ADCH > 7L DSP OYHRT, 7l 2f,
EV)(FAFAN BTN 7 - L—=MIELTWAZ EHTR
OoNEY, KBOEMESHTLE, ERDADANRT MY

Spectrum for real (I-only) ADC output

Minimum (Nyquist) sampling
rate required is 27, ., (real)

PERINTVETD, A XIBEDPRE L >TNEIED
BT

—TH. BERX—ANVFOFEEZHSO L MR L E T,
ADCHIA o =72 A ADL = 224512 B LEIZAELT
WEHA, FE, AT MVEREE S 7ML R 7 1
W TERERLT, FUA-—TargEnlQarETADC
P TNE fymae DRI CTDSPIZEAE 5D HET
Fo L72D%5 T, DSPIZIETADCH Y TNDA v ¥ —T x4 A
L—hd, EBREIIEINLEEA, EEN—ANCFEHEHT
HZENZTDOHHTT, 250 PRWBTEBL T V72EH
HIIE fomae EVO RO ERIETNEL L F 3 B
I MIED, DCREBIZH o7z AT MVIZHUIZ BB § 5
DT, BEHER 71V 5) oy D FEELHFILTEET,

TI OL—%"- Fv 7123, WEROT V¥ VIR 7+
BREAEIMEINTEBY, o IVEFEEEY 7hc&FEd, 2
DFER BHBER TV ) 7 FERGL ., KK L72 A vy —
Tr AR L= EHOHRDFELEIMIL — ) THEEN—A
Ny RHEERBLES

Spectrum for complex (1,Q) ADC output

Image reject filtering

Spectrum for complex (I,Q) ADC output
(after frequency shift)
t Image reject filtering

Minimum (Nyquist) sampling
rate required is 7, .., (complex)
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DSP CULE 4T ) 354 AED & MIPS (Million Instructions
Per Second. EHEE FED &G4 OBEMHIZEALT, FloF
HOBRLCET T, 9\ FROADFEFETIL, FEHI T
WEMEHLONEOFFT 25 B3 LESHNET, 1
R L, HENR-—ANYFOFEETIE, BRATIOY TV
ZHHLCNEDOFFT 25t H 2 LERH N ET, (ZEALY
DDSP7—F77F vid, EHELOFHLHMUOEMESTHE
MdHIENTEET, FE NIOERFFT T TS
MIPS#tid. 2N HO%EE FFTL)/NSWETT, ZOKEE.
RN DR AT ZEDBFICR) T, [k
2. MEOF ¥ —7/ 7L —4 (17L—25720 MO F v —
T) ASRHIET A AR EM L, EBo0F T v ar v lTS
BAEbRILTY, KU, ERNANFEERHDHDLT
TaroO o A EH LTS

Complex-baseband

Comparison item option

Complex (1,Q) samples at

ADC output data rate fb,max
FFT complexity N-point FFT with complex
(N = Tcfb,max) input

Memory requirement (for M
chirps/frame, for 1 RX)

NM complex samples to
be stored

Better than baseline by up Baseline

Noise figure to 3dB

F1:7=% - L—h~ MIPS. XEUDBEHICEHT DHE

13 TEXAS

Real-only option

Real (I-only) samples at 2fb,max

2N-point FFT with real input

FEH

FMCW L =%+ VAT LATEHENR—ANIF - T—=F 77 F v
#MHHIHE, ADCA YT —TxA A L—F R DSPDOAEY /
MIPS ZEAHI M AR 2 b 725812, SFSF it Lo
MmzEHTEEd, BEEOCMOSL—% -V )a—ary
TlE SOT—F 77 F VIR ERZ SN B, Ka At
CIHEEILFEIINTHET,

JAZRBOYE Y EETLE, HBEERISE L AT
HYVFEA BiFR /A8 E. BEOFL/+ 71T
Fa—F4 - A7 NVDOB TR — N+ 7% % EL . EROWE

MR THIEHTEE Y, Lo CEHENR—ANV
T—=%77F L. TIOHEEY Ua—Y 3V TIHHATE S,
BAOFEIRDF T,

==
Fe,

o KTA K- == [ZUEEIHDOER ]

Comments

Both options are similar

Both options are similar, with complex baseband
having a slight advantage (2N-point FFT of real
samples is possible using N-point complex FFT,
plus a few additional operations)

NM complex samples to be stored
(negative frequency components discarded | Both options are similar
after 2N-point FFT of real input)

Advantage with complex baseband
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