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1.1 = on iR

BGT60TR13C BtZ /O IHAE R EIT & 5HBiE (TX) & 5HASESSR (FMCW) 55, HiEE=MEUWIEIE (RX)
BEWBIANEIRES. 8MEREBERES— 1 ETERE2E. — 1 VGA 11— ADC, BF{amtE
fi81E FIFO Fh, FUBHREMBIINSPEN. FUTHIZZE T (MCU) SR AL IERS (AP), UHITEARES I,
— P HBIFE I ARK AR N EEREIRARN (BERE1):

e BGT60TR13C AME RF 55 HIZHIEM IFES

o MHRMAETXESHINALIERS

BGT60TR13C Application Processor

User Interaction A

TxAntenna  |<—

Signal Processing

RF

PT_L —| ADC P FIFO [ SPI L Signal Capturing
RxAntenna  |—P» -
&1 SR EAERSBRFPIEER
1.2 BER A

Z AT EEHI U T RBERA:
o ATFBRMNEFEFIL
o BENPERFMCWEHIX
o JIIEERRIR(E
o RESBFEEMIREERNA
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Rx2 | RF Analog <
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/N —>>—>0 DIV
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PLL+ramp 0SC CLK
3.3V (VOBLH) FM SPI generator | | %[ ® 76.8/ 50 MH:
' GND
s Im_
g g 8332
==
& 2 BGT60TR13C R EEIRF TR

o BFIHAMEIMAIIR A 1.8V LEHREE

o ER18VE15VLDO, NEFIHMHE

o 60 GHz §14MimilR, B 58.0 F 63.5GHz =X, Ei&F— TXI@EM =1 RXEE

o« EFHHREIEIEKEs. RIREBEE DM ASE (VGA) FITUR B K 234H K

o =NADCIEE, BF 12U HEMNSIA 4 MSps BIRIFE, BT RX-IF BEFHITHEE
o LERKRF-PLL. EBYEZ. 1HELE8HA] FSM, LURIIRTUEIT—Am (BRE—RAEFRIGEIRERIN,
TES APIERE)

XL FIFO EMEREIRE HX (196 kbit=8192 F x 24 fiI)
BF#iRERAEN A &M RIGZAZFESS (LFSR) MIXE X L2
BFIhERFLEENER 8 & 10 (i{EE28 ADC

BFREENRSSFESEEBUA R 8AR A SPH R

ERBERER, BRRINE

KRN 80 MHz B2 R5H 2 E N R AN IR

EREFIERN oL MK (RENEER) BITE, BAFRIESIMIEaE

FAZEZ BICMOS T2 AHIE

XEBREEE

KREERETTENERHEF
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3 BGT60TR13C 5|HHF5| (R#ME) (a) MERLESHE (THMLE) (b)
&1 RMKLEE X
Ball Function
Al,A2 VSSD
Bl CLK
C1 IRQ
D1 DI
El DO
F1 DIO3
Gl CS_N
H1 VDDD
Ji VDDA
K1 VSSA
L1 VAREF
M1, F9, G9 VDDRF
M2 OSC_CLK
M3 VDDLF
M4 VDDPLL
M5 DIV_TEST
M6 VDDVCO
M7, M9, L9, K9, J9, H9, E9, D9, C9, B9, B8, A9, A8, A7, A6, A5, B4, A4, B3, A3 VSSRF
Antenna Function
Tx1 Transmitter
Rx1 Receiver chl
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x1 BRFIRLEE X

Ball Function

Rx2 Receiver ch2

Rx3 Receiver ch3
1.4.1 10 F1EE RS | B

T 2 #R T BGT60TR13C BY%GN /46 5 | B,

*r2 BGT60TR13C HIN /465 |
Symbol Type Domain | Description Domain
DIV_TEST Aour VDDRF | VCO divided by 16 output Analog-RF
OSC_CLK An VDDRF | 80 MHZ (e.g.) Xtal input Analog-RF
CLK Din VDDD SPICLK input SPI
IRQ Dour VDDD Interrupt output Control FSM
CS_N D vDDD SPI chip select input, active low SPI
DI D VDDD SPIsignal from the host output SPI
DO Dour VDDD SPIsignal to the host input SPI
DIO3 Din/ Dour | VDDD HW reset pin SPI
S AR 3,
®3 BGT60TR13C HEJR5| B
Symbol Type |Domain |Description Domain
VDDD Vin 1.8V Digital supply voltage Digital
VDDA Vin 1.8V Analog supply voltage ADC
VAREF Vour 1.2V Positive reference voltage output; for bypass cap | ADC
VDDVCO Vin 1.8V Analog supply voltage to the VCO Analog-RF
VDDRF Vin 1.8V Analog supply voltage Analog-RF
VDDLF Vin 3.3V Analog supply voltage for the level shifter for the | Analog-RF
PLL loop filter
VDDPLL Vin 1.8V Analog supply voltage to the PLL Analog-RF
VSSRF GNDA |0V Analog ground connection Analog-RF
VSSA GNDA |0V Analog ground connection ADC
VSSD GNDD |0V Digital ground connection Digital
4aR&iA
Vi ... BBIREBERING |
Div... BXF4INGFD
Dour... ZXF 41 5 | B
Vour... BBIREE[EHH 5| f
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Aour... SEA%G S | B

GNDA .. 1=z
GNDD ... 3 =isihiEs

1.5 BGT60TR13C THEEIEE
BGT60TR13CH—LF ETHRELRLAM |
o XRENEBETHER, WE S8
o RFHIUHHE 3 BB Rx. 1188 Tx. LOEmMA 4/5 HIN2S4ARK, EBHAFETLT
e ABB, BINETHEIEISKEE (HPF) ( VGA. JUREIRIEEE (AAF) 4HRK, BIHET28
e PLL, EF=*-ARIFMCWHIK

e MADC, 3BEI2{UESSARADC, BIIREhaSEIEZIABB, FHiE I ZKE FHEZEIFIFO, BIE
$E8EL

e SADC, 8E 10 il SARADC, FATFRNERERIZLIE, ESRFEIH
e FIFO, 196 kbit=8192F x 241iL
o H[EHBA, 211FESR, BIFHEMR
e SPI, tERTU TEEFEIA50 MHz
e FSM, EEENSHIEMRREN
o IREYEAM, BILURBIFNE:
o 80 MHz RZEESFH (SYS_CLK) 38, AT PLL. MADC. SADC # FIFO

o 50MHz (fflgn) SPIBETE
* FSM B XM
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o) rY
= S
c O 4 vVYY
g
CLK —» PLL SADC MADC
c
= -
E A 4
<]
o
o FSM FIFO LDO
=
2o
'D A
EXT CLK N T
B YT T CliCk Synchronization |-—-----
\ 4 A 4
SPI |« > Register
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BGT60TR13C o,
iz Infineon
iR mAg
N (=]
2 1B A ™ RS
FRIEEEHIENSEINR CEN AR, FAIRIEZEKIZMH,
2.1 B RATEE
&4 EITRATEE To=-40 °C E 105 °C, FrEBEHUMYEE, EBFRAGIH
(BIESERSB) o SHFEBFEFMi.
Spec Symbol Unit Value Condition
Parameter Min Typ Max
Supply Voltage vDDD v -0.3 +2
Supply Voltage VDDA v -0.3 +2
Supply Voltage VDDRF v -0.3 +2
Supply Voltage VDDVCO v -0.3 +2
Supply Voltage VDDPLL v -0.3 +2
Supply Voltage VDDLF v -0.3 +3.7
DC Voltage at all I/O Pins Vijo Vv -0.3 VDD+0.3 | Not exceeding 2V
RF Input Power Level PRF dBm +10 At the Rxinput-
port
Junction Temperature Tj °C -40 +125
Storage Temperature Tstg °C -40 +150

gL

BT UL T FYBIET) BT FES XT E (FIE R A (E R0 RABUE HELNXTHTEE, EBEHF

— TMEATRES XTI B BEEE T AT FF IR0 BETLNIRABEETU T1EFFH
EHIRAX T EFHHIFM T RIS a5 (B B TR, EXLFRMET, REFE

TEZELXIERLIEE,
2.2 IheESEE
=®5 IhekSEEEl, vDDD=1.71 F 1.89V, Tb=-20 E +70°C
Spec Symbol Unit Value Condition
Parameter Min Typ Max
Supply Voltage vDDD v 1.71 1.8 1.89 Noise on each
Supply Voltage VDDA v 171 1.8 1.89 | supply domain
Supply Voltage VDDRF v 171 18 189 | shouldnot
exceed the level
Supply Voltage VDDVCO v 1.71 1.8 1.89 of 20uVpp in the
Supply Voltage VDDPLL v 171 1.8 1.89 | frequency range
Supply Voltage VDDLF % 2.5 33 3.63 | 20kHz-700kHzY
Chip Backside Temperature Tb °C -20 70 Measured with
the on-chip
temperature
sensor
Frequency Range fre GHz 58.0 63.5
V2.4.9 110f113 2023-11-21
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iz (Infineon
i AR LA
System Reference Frequency fovs_ck MHz 75 80 85 1.8 VCMOS clock;
78 MHz not
allowed
Duty cycle of fsvs_cix foursvs % 45 50 55
Rise and Fall Time of fevs_cix trsFs.svs ns 6
Phase Jitter of fsys cix JpHsvys ps 1 BW: 12 kHz to 20
MHz

Vo HERAED s MNEMETITREN, ZERRILER-ZEHEREENE/RET.

2.3 FE TR #E

=6 SETHFE, vDD (LFBRSM) =171 FE 1.89VH Tb=-20 E+70°C
Spec Symbol Unit Value Condition
Parameter Min Typ Max
Idd Deep Sleep? Iddas mA 0.05 0.12 0.555%
Idd Idle? Iddigie mA 0.05 2.8 5
Idd Init0, 3Rx+ 1Tx Iddinto mA 136 175 205
Idd Initl, 3Rx+ 1Tx? Iddint mA 141 185 215
Idd Active, 3Rx + 1Tx* Iddact mA 160 201 230

Vo EEFEFSLATEMREN, 80 MHz BTHFRRIEZE

2 MADCHBRIZTT

3 HAERSH interchirp B Idd 5 Initl 254

9 IREIRENERIRI; DACTXIRE 3L

9 RAEEBHNEREEE+70°CHIRERIREE1.89V
RT VDDD B ERAHFE, VDD (LFBRYM) =1.71F 1.89VH Tb=-20 E +70°C
Spec Symbol Unit Value Condition
Parameter Min Typ Max
Idd Deep Sleep? DIddgs mA 0.05 0.1 0.48°
Idd Idle? Diddigie mA 15 2.5 3.5
Idd Init0, 3Rx+ 1Tx Dlddinto mA 4
Idd Init1, 3Rx+ 1Tx? DIddinu mA
Idd Active, 3Rx + 1Tx" Dlddact mA

Y FEEERATEMEI, 80 MHz IR

2 MADCHPRIBTIT

3 HEEFSH interchirp B 1dd 5 Initl 25
) IRRIRBENBEXEIL, FIFOIRENRINFEIRIN;, DAC TXIRE M 31, HHINEN +5dBm

V2.4.9
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YEF

(infineon

i A g

) BRAERENERSR

E+70°CH &= B IR1.89V

*8 VDDA S EEfE#E, VDD (LFBRYM) =171 E 1.89VH Th=-20 E +70°C

Spec Symbol Unit Value Condition
Parameter Min Typ Max

Idd Deep Sleep? Alddgs mA 0 0.005 0.01

Idd Idle? Alddigie mA 0.01 0.2 0.3

Idd Init0, 3Rx+ 1Tx Alddino mA 0.5 16 3

Idd Init1, 3Rx+ 1Tx? Alddinu mA 0.5 1.6

Idd Active, 3Rx + 1Tx? Aldd.e mA 0.5 1.6

Y FEEERATEMEI, 80 MHz IR

2 MADCHPRIBTIT

3 HEEFSH interchirp B 1dd 5 Initl 25

» IRRIRBENTEXEI; DAC TXIRE 31,

bt
I~

®9 VDDPLL 3 EEFEH#E, VDD (LFBRSM) =1.71 F 1.89VHI Th=-20 E+70°C
Spec Symbol Unit Value Condition
Parameter Min Typ Max
Idd Deep Sleep? PLLIAds mA 0 0.005 0.01
Idd Idle? PLLIddige mA 0 0.005 0.01
Idd Init0, 3Rx+ 1Tx PLLIddinto mA 0.6 0.9 1.2
Idd Init1, 3Rx+ 1Tx? PLLIddina mA 10
Idd Active, 3Rx + 1Tx? PLLIAdact mA 10
Vo EEFESLATEMREN, 80 MHz BTHFRRIZER
2 MADCHPRIZTT
3 HAERSH interchirp B Idd 5 Initl 254
9 IREIRENTRIRI; DACTXIRE 3L
%10 VDDLF EEBE#E, VDD (LFFRIM) =1.71 = 1.89 VA Tb=-20 E+70°C
Spec Symbol Unit Value Condition
Parameter Min Typ Max
Idd Deep Sleep? LFIddgs mA 0 0.005 0.01
Idd Idle? LFIddige mA 0 0.005 0.01
Idd Init0, 3Rx+ 1Tx LFIddinto mA 0.2 0.45 0.5
Idd Init1, 3Rx+ 1Tx? LFIddina mA 0.2 0.45 0.5
Idd Active, 3Rx + 1Tx" LFIddact mA 0.2 0.45 0.5
V2.4.9 130f 113 2023-11-21
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< ineon
8 m A
| FFESERLTEMIER, 80 MHz AR

-

2 MADCHPRIZETT
3 HAERSH interchirp B Idd 5 Initl 254

9 IZRIRBENRNTIXRI; DAC TXIRE 31,

= 1 VDDRF +VDDVCO I EEFEFE, VDD (LFERIN) =171 E 1.89VH Th=-20 F +70°C
Spec Symbol Unit Value Condition
Parameter Min Typ Max

Idd Deep Sleep? RFIddus mA 0 0.02 0.045

Idd Idle? RFIddide mA 0 0.02 0.045

Idd Init0, 3Rx+ 1Tx RFIddino mA 133 170 196

Idd Init1, 3Rx+ 1Tx? RFIddina mA 133 170 196

Idd Active, 3Rx + 1Tx* RFIddac mA 151 187 212

—

| FEEESATEMER, 80 MHz BYIFHERREE
2 MADCTHPRIZETT
3 HARERSH interchirp B Idd 5 Initl 254

9 IZRIRBENRNTIXRI; DAC TXIREN31L,

2.4 ESDSEEE

+12 ESD StEM, DD (FE) =171 F 1.89V, Tb=-20F +70°C

Spec Symbol Unit Value Condition

Parameter Min Typ Max

ESD robustness, HBM VEesp-Hem v -2000 +2000 | Accordingto

All pins Js-001
(R=1.5kQ,
C=100 pF)

ESD robustness, CDM VEesp-com v -500 +500 | Accordingto

All pins except M2 JS-002

ESD robustness, CDM Vesp-com, m2 v -250 +250 | Accordingto

Pin M2 JS-002

CDM: I17EXN 78 EB 2R {4 #EEY ANSI/ESDA/JEDEC JS-002, 1RINE =G &M IZPh A ERFTE/MEEH,
REFEIEREFEEEESEEMNIEM, LB EELRLE CDMESD H1.
HBM: AAI&EHE! ANSI/ESDA/JEDEC JS-001 (R=1.5kQ, C=100pF) o

V2.4.9 140f 113 2023-11-21
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BGT60TR13C in fl neon
BHEF M
18 A = R A
2.5 AR
*®&13 PR, VDD (FE) =1.71F 1.89V, Tb=-20F +70°C
Spec Symbol Unit | Value Condition
Parameter Min Typ Max
Package Rth R K/W 35 Chip backside to
ambient
temperature

2.6

RIBIEDEC20/2248 K< M A it 214,

V2.4.9

= m IS iE

=)

1.2 TTRRFIBBENAEK,

150f 113
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el Infineon
Fotk. MALEEEREN

3 ek, tALEEEE X

AT EERAFHZR BGT60TR13C BRMAAGIM BIRIRIVINEE, BIEIR, HFAAItedds. k8.
2R, BEEMMBEN, ATEERT E FSM ANFNKEMIER PLL, LASKILENRIZBIFER RS
RMFEFo

3.1 FEZ AR A0 o

FORZBPLLNVAITRVIREIIEM . AVFRME A shapes (BRES)

o =AM HSAZ Upchirp FI5HZ Downchirp AR
o BT HSAER_EFARLMIRNE S MEERIRE T ENEMEIAMES AR

XLERIIRE PLLX[0..7] 728 (B 4.16 M 4.17 15) PBEYPLLx7_SH_EN IISEFMER . =% 0 URIZILHM
TRNFAR. WMRERZMHAR, WATRZRIEAOAR (130, NARFEEIMAR, Wx=1..3) o

N_SHAPE_EN 2B ARV E =,

or the frequency goes
immediately down

SHAPEx = Up + Dn chirp SHAPEXx = up + fast dn chirp

&5 FRENX

FeiR4R

TEEXHNENCREBTUEEZ R (IWE 6). EEZXMERIERETR— M RA,. FIRHNEERF
R REPSx, #04.17HFR, B HIRERZEE RSX=2"REPSX R0

M A

Z, i PD_MODE, T_SED

PMO i Interchirp
pM1! Idle Interchirp |
PM2E DS_CONT Idle Interchirp |

Increment
B sHAPE_REP_CNT

SHAPEX*RSx ,,  SHAPEx R
" Power Mode

-t

15G

-~
N

El6 FZiR4A
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S Infineon
AR, mIF@EEETE X

BE—REEZE, FSMEBE—EBTEARHEN PLLX7T:T_SED (BI5E4.177) , ZIERIRE
PLLx7:PD_MODE (B%4.1773) FIEENRNBTHITRZNEFIE,

TR—MRER, FIRAITERES STATL: SHAPE_GRP_CNT £33 (B 457 ) . WMETEATIRG
TENREFREARA, ERR—IRE,

shape group 1:shape group 2:|shape group 3:| shape group 4:
SHAPE1 *RS1 | SHAPE2 * RS2 | SHAPE3 * RS3 | SHAPE4 * RS4
+Power Mode | +Power Mode | +Power Mode | +Power Mode

1 Shape Set (N SHAPE EN=1..4)

P
w___

B 7 FoIRE
]

W& 8 Fis , —MHE—RFIFRELR, SN REER—MIENIRIER, SNMNERERTUEEZ R,
FAREMEE R F#N REPTx, 4.12 HFFR , N IKERZEE RTx=2"REPTX X,
mifY < EE5@Id CCR2:FRAME_LEN EX. (BI154.1473) , EREERITHAZRANEE,
FRMIFIEES, ESMNEE— AR SHAPEL LUK E— @i EE CcSU1+CSCL (0) - BIRRETIEHITH
mizEERE R

min (FRAME_LEN, N_SHAPE_EN *RT)
RT < (4096/Fi24R4H), B CCR2:FRAME_LEN A&iFHIERA(EN 4095,

E—mHNRE— KA ZE, CCR1:PD_MODE FIIHEIET A F7E CCRL:T_FED H4RiZRVAER, MAR
PPLx7:MODE B PLLx7:T_SED J&HA,

Shape Group 1+ Shape Group 1+ Shape Group 1+ Shape Group 1+

Shape Group 2+ Shape Group 2+ Shape Group 2+ Interchirp Shape Group 2+

Shape Group 3+ Shape Group 3+ Shape Group 3+ Idle Interchirp Shape Group 3+

Shape Group 4+ Shape Group 4+ | srermsereeneeseeeeeney Shape Group 4+ BSNEBNT] Idle Interchirp Shape Group 4+
| Start w. SHAPEL+ | i l‘ CCRI: g Start w. SHAPEL+ i
| CSU1/CSC1 | : | PD_MODE, T_FED CSU1/CSC1 |
:4 1st }14 2nd ; p RTth >l L 1st o 2nd
" ShapeSet '  ShapeSet Shape Set " Shape Set Shape Set
: ‘ Power mode
| . | | from CCR1
L Min (FRAME_LEN, N_SHAPE_EN * RT) Powermode | Powermode R
i\ L4h 14
! from last shape fromCCR1 f

] =
&8 — Pl 5 B i K

o MERREHALRIG, BIAMERME—MIFIE

o JAE|ER/G—MI CCR2: MAX_FRAME_CNT (B 4.147) &, FSM B#HNZFERRED, MASEIE
B MREE X B EIRET
o ATHIMESH, FEEE FSM.
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el Infineon

2R, mAEESRE X

| MAX_FRAME_CNT  Back to
\A{ake-Up 1 1st Frame 1 2nd Frame ' number of Frames Deep Sleep
Ds ildle lnterchirpi ----------------- i vvvvvvvvvvvvvvvvvv 3 --------- 3 --------- i Ds
22 I |
3 ) MAX_FRAME_CNT
&9 ERA MK
N\
3.2 BB

BMBEEUEESZ R, BEENESERFITA REPCx, WIE 411TFR, ETMERRZEE
RCx=2AREPCx X, SHE 10 MEEE, 73 AENEE, 2IERAFHENE". HP sl
E%ﬁ%%ﬁ%(4¢%KXUfﬂ“P%&E),%%2¢EE$5%ﬁﬁﬁ(§ﬁﬂﬁE@ﬁ)ﬁ
o REMRBIREFEISEEIZE CSDS M CSCDS X%
o THIEXSBEIZECSIFICSCIHER
o AERENXT 8 MBELK:
o CSU1...CSU4 7 M Upchirp
o T Downchirp B CSD1...CSD4 1728
o CSCL..CSC4BEIREEFFas, AT LITHITITLMLEM
o LIREMAIREZEZE 2 MBIELH CSUx F1 CSDx
WNRERA=/AAZ, MKZA cSux F CSDx

(@]

o WRFEAEEH, MEkI CSD
s BEBEEE, SEREX
o BESSEERFRTPMNEEELEEENNE, BIT—NBEEMETK
o TESUEIREINFL:

RENBEERSEEEE T— MRENEEERS
MPXRIEREBEEES, WNHEN T BEERSEES L
o XTEEENBEAIRF:
o WIRKFERAMAEBES, NXNERBERIDNBES
o BRMNBEEZETEERRANBES
o f5an, FRHAE 2 MEELH: XfEA CS1H1CS2, WRFHAE 3 M@EH, NNES
CS1. CS2#1cs3
o BEIRERTINFHBMLER:
Efifa, F—MINERIEEAHE CSLo
mMAIEE, F—TIMBENEESERZ CS1

o
o

@]

@]
R
ERAFEREPS=REPC, XEIXIIFE/F FHIE i SE T,
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BHEF M

ek MFDLEESRE X

3.3 Th#EIET

TE 10 BT FSM P AT RERY BB IRIR LAY ARIZE R

EO_FRAME
HW/SW/FSM EO_SHAPE_SET
Resets /—\ RAMP_DONE
— —
Deep Sleep
~—_ S~/ ~— "
FRAME_START CONT_MODE RAMP_START
FOF_ERR
E10 FSMTEE

B HERIR A TRIREE

BRI TUE TN RS TE B AME RS NN R EHIEHITIFE, —AREFFR (CSCx, &M4.117) A
TRR/ZERR LRERIER, BIFRENHE FsM B,

3.3.1 R R

AR TRAREERRNT, AJLUTE CSOxFERTEXFIBREENEFRN, SI%H4.117!
CSC1..4. CSI. CSCDS (CSUx=BEIRE L1744 MIAM. CSDx=BEIZE FMT&MEM. CSI=-BEIZEST
A, CSDS=BEIREREER) .

FRIEREN :
o TE—FZIRHAIE]: PLLX7: PD_MODE=0p

o EERIETEITZT 1728 CSx (CHS1...CHS4) EX., Up/Downchirp &2 AEE
o FINZE: FHESHFETHIZE,

o TE—FIRHAIE]: PLLX7: PD_MODE=0p
o HEREXEXRSENEINERE, FIFh: TX1%HF (PAOFF) o

TR EN :
o ZIHZIR: PLLX7: PD_MODE=1,
e —MiZf&: CCR1:PD_MODE= 1,
o TRIETET CSCIENX

V2.4.9 190f 113 2023-11-21
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HIEF A k/
R, miFEEEE X

o  MIREREBEAHIEEE MAIN:TR_WKUP

THRRINARE Interchirp RN Z B TR EERIRINZ FHRINFERI, UERENRERERINH
BRTE—TRRBEARINFE. SREERRINALL, TREIERIMREER EF 1R,

BNFEERRELR
o ZIIHR: PLLX7: PD_MODE= 2, #1 PLLx7:CONT_MODE= 0g
e —MIZfS: CCR1: PD_MODE=2,H CCRO: CONT_MODE= 0z
o REERIZIIEN CSCDS HFERENX (BI14.1179)
e FIEXMUYEIXHF

e = ContMode=0;sAF, FEB 80 MHz BYFh =K - ASCIRENIMIYTIEE - BN (Cont Mode=15)
S RIFE R ERERAA BT ASRERY2s T_FED/T_SED #1T11%1,
o ATHEFSMMEERRTIEEE, FVRTHITIUTRE:
o PACR1:0SCCLKEN= 15/2 BT $h|1E
o AR LUEE FRAME_START WA E— Mtk 25,

HNFEERERER
o AR PLLX7: PD_MODE=2,#] PLLx7: CONT_MODE= 1g
e —MiZf&: CCR1:PD_MODE=2,H CCRO:CONT_MODE= 15
YWNSR/Z A CCRO:CONT_MODE=1;, NMI&BoIMAREEEPEEE, NI RAFNHFRITFEIT.

MR IR

MELEE FIFO HHIENR, BEMERSIIHESRIFAAINE, FSM USEERSBHNREEREBERIET,
Bl FsSM RXEEHBFEEE, NTEE FIFO, ENNE/DKLIZ— MAIN:FIFO_RESET 7% (BNWE
427) o

MERAE FIFO @, METEFSTAT:FOF_ERR (BM1% 4.23T5) I{ GSRO:FOF_ERR (BIL% 4.24 11) ik
EZEH
= X o

EXFERT, RBEARKREEN, A LUMENIEEFIFO AR, EBG,
72 FSTAT:FOF_ERR #1 GSR0:FOF_ERR 35 ;5kRo

JEFE

&L SPI ipali A AT, HFEIZERE, AEES=/E M 80 MHz BT #,
3.3.2 EBIER N BT 5]

AT T48 BGT60TR13C FSM B] LU NBY B RAE T FIIR o
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BHEF M

R, MAEESRE X

3.3.3 MR E BB B < 25 1 BV MR B i B

VDDD EEJG, £ LDOFEE 20 us KIZE VDDCo ENIE, THEHENREREIRRS, TEIER T MEESH
RIS Fo

Time required to
VDDD supply is program the specific
apphed to the ch|p number of registers

i

| | | l

[ [ | |

[ [ | |

[ >20us [ I T WU after DS (“1ms) |

[ e ple p! ... FSM Timing

L | I

[ ]

| |

| MainLDO Idle N

:‘ settling time cs(o) ';

[ |

| |

[ [ | |

I | = | |

| a |

| ot |

| o - 0 |

[ FSM Signals 32 |

I o I ~ |

11 REER T = Rk
= 14 REERDZ AR
From| To # | Description Signals Related
# time
#0 Chip is reset by host (see section 5.9).
#0 #1 Host programs all registers needed for expected functionality.
#1 Host enables the oscillator: PACR1:0SCCLKEN= 1gto enable the
clock gating.

#1 Host starts the first trigger; it can be applied via FRAME_START.
#1 Activate bandgap for MADC.
#1 #2 Time required to settle the ADC BG (charge of external cap). T_WU
#2 Enable PLL, MADC, and SADC.
#2 MADC sends ready signal to FSM. madc_rdy
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BEF

R MFAEESREX

(infineon

3.3.4 =R E Interchirp AEEUE
OO @ @
5 ® O G <R
© | i ! o
e S e ok I s A
L oo i e _Adme | e |
i iPLLin large iPLLm high i i = E i g: : : :
| 1BW - | performance | | 5 I | g : : 2 : :
| 1 gL g 1 BRI TR !
: LT B IR
| rou signals LTI i S B B
: L. PLLlocktime 3 T sTarr | T_RAMP i T_END : T_EDU, :mpu
: (T_INITO+ T_INIT1) £ <5245 } PDCR2 i | :Timings
PLL Signals | il | I | |
ramp_progress signal
(from PLL)
12 M= W BInterchirpB EETRIElInterchirpBYiE
& 15 M= WA BInterchirpF IR EERD EllInterchirpiE i
From |To # | Description Signals Related
# time
#1 Idle mode is activated.
#1 Host has to enable the bandgap (CSCI:BG_EN= 1gin section
4.11).
#1 #2 If Idle mode comes after a Deep Sleep (see transition from Deep T_WuU
Sleep to Idle).
#1 #2 If Idle mode comes after an Interchirp mode, the bandgap is T_SED
already running.
#2 Interchirp Up mode is activated by selecting CSUx + CSCx
register depending on the actual channel set (see section
4.10).
#2 Host already enabled the blocks required by the PLL:
CSx:VCO_EN=1s
CSx:FDIV_EN=1g
#2 FSM sets power mode from CSUx + CSCx.
#2 FSM sets PACR1.RFILTSEL = Qg.
#2 #3 The PLL needs some time to initialize the filter settings, 75 us T_INITO
typ.
#3 FSM sets PACR1.RFILTSEL= 1.
#3 #4 The PLL needs again some time to settle the mode, 15 ps typ. T_INIT1
#4 PLL sends lock signal to FSM. PLL_lock
#4 FSM gives ramp_start signal to PLL. RAMP_START
#4 #5 PLL needs some settling time before chirp can start. The PLL T_START
timer is running in parallel to the FSM timer. T_START will be (PLL)
evaluated during system testing.
#5 #9 PLL will run the frequency chirp. T_RAMP
V2.4.9 220f113 2023-11-21
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BEF

R MFAEESREX

(infineon

From |To # |Description Signals Related
# time
(PLL)
#4 #6 | Some programmable delay T_PAEN
#6 Active mode starts here.
#6 PAis enabled (PAON). PAON
Host makes sure that PA is not ON before the chirp starts (>#5).
#6 Baseband reset timer is enabled here based on the
CSx:BB_RSTCNT value.
#6 #7 During this phase, the baseband can settle. T_SSTART
#7 MADC is triggered for the active segment (Up). MADC_TRIG
#7 SADC is triggered once here.
#7 #8 MADC starts acquiring the given number of samples (PLLx:APU T_ACQUXx
in section 4.16). See section 3.4.
#8 MADC has completed the acquisition of the expected number of | MADC_
samples. DONE
#8 PAis disabled (PAOFF) PAOFF
This condition must be reached before #9
The condition is:
T_PAEN + T_SSTART + T_ACQUx > T_START + T_RAMPx.
#8 Interchirp Up mode is activated again here (CSUx + CSCx).
#9 PLL has completed the Upchirp.
#9 #10 | Programmable delay time (eg. 3 us). T_END
#10 Ramp completed. RAMP_DONE
#10 | #11 | Programmable delay time (eg. 1 us). T_EDU
#11 Interchirp Up mode ends here.
#11 Interchirp Down mode is programmed here.
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BGT60TR13C o~ .
. Infineon
FoIR. MAEEEEN

3.3.5 BATEANEF

EEERERT, EEM Upchirp BZEEE—MRIETREE, SEAKRARMNIE PACR2:FSTDNEN filtgH/E

B (BR47T) . WFEERK, MEA cSU (Upchirp)  (BR4.10W) . %ZEBRKGE, NARE T_EDU
(ZD4.16 T, PLLX2#) o

2E 13,

Saw-Tooth shape ‘ : ‘ : :
[ |
I [ |
I | |
I [ |
I [ |
I [ |
| | | ... FSM Timings
[ | [ |
} } | | | ! t t
: : : : I I | [ [
| Interchirp Up | Active : : Intlprchqrp Up :
| CSUx+CSCx | >« CSUX+CSCx 1 | CSUX+CSCx |
I I [ [ I o |
| | | | | | | | |
: : : : = ! | | I [
E 2| T |
I IS S e |
l L5l [ O | log |
el I E 1 el 211 % | |
sl @l = = 12 |
2 N w1 O I
gjlt o o S = !
© all = a | | SH |
5 ! I RN T EDD |
Sl TSTART . TRaMp ) LENDLTEDUL! by Timings
=iy <52us | PDCR2 | | | |
ET ! I | | [
ramp_progresssignal FSDNTMR
(from PLL)
E13 BOEFNE

3.3.6 RN REAGH R BIRIER
TERZIRLL Downchirp &R fE, A RILURIEIRE (PLLx. CSx. CSCx. ..) HAFRREREI:

o FORZIEIMInterchirptE N — A FIREchirpEE
o HERABHNTHRN—FRAZENERRKEEESAEENEE
o WMRFITSBIFERKNER, WHRAEZ ERHENRERER + AR

3.3.6.1 FRIFKREAEZTH
WER TR Y A AT ER FRFEE RN, LB RIIRAY EHERER, B 14 %55 B 1268
BT B BT O LR
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ED ({;8) Idle in-between shapes
I /ﬂ\
: | N
I T
| | |
| | | |
: | . T_EDD | T_INITO
: : : o
N| ' | ( T_SED -l T_INIT1 .. FSM Timings
| I
B i ‘ '
L I i l
Inter¢hirp Dn | : I Active I Ihterchitp 1 Idle I Interchirp Up
CSDKCSCX {1 GSDXHCSCx oy CIDX-CY0x, 1, CS(C) pla CSUX+CSCx
I :
| I,_I | @ | | | | |
I = S [ I
I 15, 1 S 1 I I
i 2 810 0 l
3 il 0 <
LoElE e D
= w2y \
g 5 1 I - |
| | | | |
ISTARL,  TRAMP i _ir g | Pl
| | (PDCR2) | [ | Timings
| | | | |
14 FERARENZRER
* 16 AR RAAR Z BAE B iE5T
From | To # | Description Signals Related
# time
#11 Interchirp Dn mode is programmed here (CSDx + CSCx).
#11 FSM generates ramp_start signal. Ramp_start
PLL related:
#11 | #12 | Preparation for Downchirp. T_START
#12 | #16 | Downchirp time. T_RAMP
#16 | #17 | Some delay after Downchirp is completed. T_END
FSM related:
#11 | #13 | Some delay (see above T_PAEN). T_PAEN
#13 Active mode is entered with settings from previous Interchirp
Dn mode (CSDx+CSCx).
#13 PAis enabled (PAON). PAON
Host ensures that PA is not ON before the chirp starts (>#12).
#13 Baseband reset timer is enabled here based on the
CSx:BB_RSTCNT value.
#13 | #14 | During this phase, the baseband can settle T_SSTART
#14 | #15 | MADC starts acquiring the given number of samples (PLLx:APD | MADC_TRIG | T_ACQDx
in section 4.16). See section 3.4.
#15 MADC has completed the acquisition of the expected number of | MADC_
samples. DONE
#15 PA is disabled (PAOFF) PAOFF
This condition must be reached before #16
The condition is:
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From |To # | Description Signals Related
# time
T_PAEN + T_SSTART + T_ACQDx > T_START + T_RAMPXx.

#15 Interchirp Dn mode is activated again here (CSDx + CSCx).
#14 |#16 | FSM waitsfor PLL if ramp down to calculate #17 (TMREND).
#16 PLL signals the end of the Downchirp (ramp progress). RampDN
#17 | #18 | Time delay programmed by the host. T_EDD
#18 |#2 Time programmed by the host to stay in Idle mode. T_SED
#2 Same state #2 as in Figure 12 starts here.

3.3.6.2 K Z[EMInterchirp

LMK ZBIFT R RN RN (<25ps) B, AILUKERR ZIBMIAEE 5T,

| 18 ) Interchirp in-between shapes
\T/ o
o -
(o)t (), O
| |
[ | | |
[ [ |
o, 1 T_EDD I
[ | | |
[ | | |
| 11 | L TSED i TPAEN
N |
[ + + +
[ | | |
: : : : Interchirp Dn : Interchirp Up
: ' ' ' CSDx+CSCx ! CSux+CSCx
R I
| I | | |
[ | | |
[ | | |
[ [ I
| | | | %‘I
Il [ 7!
R 2
£
A 1
I | |
o :T_END ' T START
| | |
I | |
B 15 Interchirp 2R 28]
x 17 Interchirp R EH R
From# | To # | Description Signals | Related time
#15 Interchirp Dn (CSDx + CSCx) is activated after Active mode.
#16 PLL signals the end of the Downchirp (ramp progress). RampDN
#16 #17 | Some delay after Downchirp is completed. T_END
#17 PLL has completed its action.
#17 #18 | Time delay programmed by the host. T_EDD
#18 #4 | The chip will remain in the same interchirp power state for T_SED
the provided amount of time (T_EDD).
#4 Same state #4 as in Figure 12 starts here.
#4 Interchirp Up mode programed by FSM here (CSUx + CSCx).
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3.3.6.3 AREBRES+HERASTHNMRE

EARB TR ERUREREIRESIRIVT, FSM RTESRIZRYIE) T_SED [FEBIMEE, 7EIbHRial, AEREIHPIRIFIZ
170 REREIRITHIZAINA 2 B]ME—A] BERYR FEBERR FEJRAR o

Deep Sleep in-between shapes
=Deep Sleep Cont mode
| |
| |
| |

... FSM Timings

'«
-

[ |

[ |

Lo [ |

[ Il = |

R 5 |

Lo [ . =

Lo | | Clockis T |

e | I 1 running Eﬂ !

:%_: : : during =

S this DS s

| |

_Lé'il L Sl I
| | |
I | |

——:-q—»:T_END ..PLL |
| | Timings |
: . '

16 FAAREE o iR FE BB, + =5 PRI MR R
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From # | To # | Description Signals | Related time
#16 #17 | Some delay after Downchirp is completed. T_END
#17 PLL is completed its action.
#17 #18 | Time delay programmed by the host. T_EDD
#17 Deep Sleep Cont mode is enabled. The difference to the
normal Deep Sleep mode is, the fsys_cikis kept running
to count the internal timers.
#17 The internal system clock fsys_cikis kept running.
#18 #1 | The chip will be in Deep Sleep Cont mode. T_SED
#1 Continuous trigger coming from the FSM.
#1 Same start-up procedure as Figure 12starts here.
3.4 RARHAR
3.4.1 MADC RiFEFFaRHAMITE
$MFEchirp (AR LA TREEL) HABIAY MADC I AEERHE —LEREER,
Stop frequency upchirp
@ | (fstopas aresult)
|
' |
| T_PAEN M
Start freqluency Upchirp ! : : | |
(fstart in FlFSU) : : : : :
! ! ' I'Active : :
| l . chux+Cscx o
| o o
| | | | —
| I T
e = I
! BB
BN T
o 21 S
|
3| - i -
|
:_ T_START _L T_RAMP .
o <sps | PDCR2 |
I |
E17 T_RAMPEY &A%
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From| To # | Description Signals Related
# time
#4 PLL starts counting.
#4 #5 PLL starts. T_START
#5 #9 PLL performs the frequency Upchirp, chirp from fstart T_RAMP
(PLLX[1]:FSU) to fstop.
#6 #8 Active Phase.
#4 #7 | Time to start the MADC. T_PAEN+T_
SSTART
#7 #8 MADC sampling time for Upchirp raw data. T_ACQUX
#8 #9 End chirp margin T_ECM is needed to avoid transmission out of T_ECM
band. Empirically derived in System.
#5 #7 Start chirp margin T_SCM is needed to avoid transmission out T_SCM
of band. Empirically derived in System.

ADC Sampling Rate faoc_saue (Se€ section 8.5.5):
fADC_SAMP = fADC_CLK/ ADC_DIV

ADC acquisition time for Upchirp T_ACQUx:
T_ACQUx = APUX/ fapc_samp
Where APU is the number of samples.

End chirp margin T_ECM is tested in system but assumed to be more than 0 us:

T_ECM=>0Qus, T_SCM >0 ps
Condition on the data acquisition start time:
T_PAEN + T_SSTART = T_START
Considering the start chirp margin TCM at the beginning:
T_PAEN +T_SSTART - T_SCM =T_START
Overall timing equation:

T_PAEN + T_SSTART + T_ACQUx + T_ECM = T_START + T_RAMP

Example, fixed number of samples:

In case the user expects a fixed number of samples, the APU is set and T_RAMP is calculated.

The time for a frequency ramp T_RAMP is:

T_RAMP (PLLx2#:RTU in section 4.16) = T_PAEN + T_SSTART + T_ACQUx + T_ECM - T_START

Example, Fixed chirp-time (T_RAMP):
T_ACQUx=T_RAMP - (T_SCM + T_ECM)
APU =(T_ACQUX * fapc_samp),

APU (PLLx3#:APU in section 4.16) = (T_RAMP - (T_SCM + T_ECM)) *( fsys cix / ADC_DIV)
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PIEF
AR, mIF@EEETE X
3.4.2 PLLATER IS E

PLL F=ERSHISAERIRE PLLx BFE8EH (B %E4.167) , HAMIFER FSU. RSU 1 RTU IFHIFZIREY
L+E1Tchirp, ZF1F2§ FSD. RSD # RTD ZFHIA KB F1Tchirpo LA TER{UH & E1TchirpfRBRIVISE, LEH
ARA AT F1Tchirpfi, R FSU RN FSD. 35 RSU B RSD LIS RTU By RTD BIA],

B RFSARFIRERIRIZ N FSU BURRIGIRER. RIZAN RSU RIRIKRRI RARIZN RTU BIRBRETIEIE Xo
WIAUERRIE, RSU RHIRIRISE NSNS eHERRMKIZE, M RTU RRRBRESEEENT L, H
PP EKENKE 8 MIHHER, RSUSRTUXRUNE18FFTo

FRF[N+1]
=D
22| 5
3 | &l
I
——TSYSCLK
FRF[N
N 112/3/4als5]l6]7] 8
B 1RTU _
t[n] =8 TSYSCLK tin+1]
=18 RTUSRSUX &

RIZE FSU (I FER LIS HIRBRCIB M FREN sy — N E RS HI2 BIAMEER, SEEIA[-223-(22 — D],
RF $3R frrF *DNFSU ZIENXRWT:

N
fre = 8fsyscLk [4(ND.'VSET +2)+8+ %
Hhfoysoix BEERIRERBINE (BE /I 80 MHz) , Npyser & ari7es PACR2 i E% DIVSET
HmIZE (BRIAEN 20, BUFEATT) o Ak, NpgyRERLLUEIUTAKITE:

frF
8fsyscLk

RIEEI RSU I F LR SIS Fh A HAMFRIE S0 EN sy LR— N E TS HI2 BIAMEER, SEEA [-2
23 . (223 —1)] o RFHNZRIEE Af gpfll N pgy ZIBIFIXAR WO

Npsy = 220 — 4(Npyyser +2) — 8]

Ngsy
Afpr = 8fSYSCLKZTO
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— 220 AfRF

N,
Rsu = 8fsyscLK

TR
RIFEIFEERSU HIRSD YA (RIFIEIEME, FUE, LITLCIEI000 5] XY FE T TIERIYE, T174%
14 TR BT LU FE T L F 7 “_ETTEEIEVBSTER AT R F1T46 £ VB5TBR A B 50 15 29/ B F = 18R F
BELELL_EFH R FFIEAIRIR B, TEIE Lt eI, F=mERF &UF, L1744 15500 %
B 7 ala L5 R HTE — T2 5Tk, [T 1 T2E M 1E5T0R & T e Aa 25 5 [ R T HT 8 — T2 147
ﬁ/%j’/wo

PLLIEE B 1 (fsysck = 80 MHz)
SEFIIZERN 80 MHZ B, NppoprBIEFEE 20, BIENAE, FEAXLESE, BAXEKN:

fRF
20 _
Nrsy =2 640 MHz 96
ARz
AfRF
Npoy =220 2%
RSU 640 MHz

FIEE PLL B9 24 i 2 BOAMNSSR 1788, S RIYRIE RF SMRSEE/956.32 GHz <frr <66.559 GHz , XAIHELL
BUEUMEREEER (BXPLLAE, EE2RE6T) o
FTTE 36 us NSEIMSHZEM 58 GHz EFZE 63.5 GHz, FSU ZHIFRSRIEN

Npgy = 220 [;%—‘;/f:fz— 96] = —5636096 = AA0000,,,,.

FHRETEIIF R RTU ERIZ S
tramp 80 MHz

= 36 us = 360.

N =
RTU 8TsyscLk

SRR ES
Afor = [RFend — fRFstare _ 63.5GHz —58GHz _ 5.5 GHz _ 1.90972 MHz.

8- NpTy 8360 ~ 2880

Fit, (IFE RSURIRIZN

1.90972 MH = ~
Npsy = ZZOWHZZ 3128.8 = 3128 = 000C38),,,.

BT ERTENSNIZE, fIEUEERRRSERITRLER:
frF.end = frFstart + 8 Nrry - it —5— Nrsy = 63.4984375 GHz.
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PLLIEERBI2 (fsyscik = 76. 8BMHz)
SEHINE N 76.8 MHz, NpysprBVEFE21, FRAXESEH, RiEQARXEKA:

frF ]
—_ 220 _
Nrsy =2 614.4 MHz 100
ARz
AfRF
Npoy = 220 ———
RSU 614.4 MHz

R PLL B9 24 {i[ 2 BYRMBSIR BT 7SS, S0I4RIZ RF SMZSEEIN 56.5248 GHz <f pr < 66.3552 GHz ., 1%EE
A RELL B AT MRV SEREERE (B X PLLAE, BESRE6T) o
7T 7E 36 pus ASEISMEEM 58 GHz EFHZE 63.5 GHz, FSU B 1FasRiz/0:

_ 20 58 GHz _ - _ o~ =~
Nesy = 220 [ 2220 — 100| = —5870933.3 = —5870933 2 A66AABcy.

FHRBS BN FER RTU RIZN -

Nery = 2222 = 36ps 221 = 3456 = 346,

8TsyscLK
FONHEHRRMERIEE S
AfRF — fRF.end — fRF start _ 63.5 GHz — 58 GHz — 5.5 GHz — 1.986994 MHz.
8 Nary 8- 346 2768
Etb, {IFE& RSU #RIZEN:
__ ~20 1.986994 MHz _ ~ ~
Npsy = 220222624 M _ 3391 13680 = 3391 2 000D3Fpes.

HAF LR TENENRE, RBEURE R RIS RIMELER
N
frr stare = 614.4 MHz [100 4+ U ] = 58.0000002 GHz

220

614.4 MH
frF.end = frrstare + 8 Nary - 55— Npsy = 63.499778315 GHz.
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4 BGT60TR13CE 1528

BT SPI A MY E 1723 45 A F =R ARIZ S A R AR EIREVR S,

4.1 FFaRYIR

BIEFFER 24 UN—TIRAF, 8 MREBEME—MURR, XEFEFSFNET SPIERIGR, =

M EESRAIFEIZ MSB LFtli=HES .
20 TRIEER T BGT60TR13C 7523, FFSRBHR/HuhtR
Register Register Description RST Section
Address Name
0x00 MAIN Main register 4.2
0x01 ADCO MADC control register 43
0x02 CHIP_ID Digital and RF version 43
0x03 STAT1 Status register 1 4.5
0x04 PACR1 PLL analog control register 1 4.6
0x05 PACR2 PLL analog control register 2 4.7
0x06 SFCTL SPl and FIFO Control 4.8
0x07 SADC_CTRL Sensor ADC ctrlreg 4.9
0x08 CSl_o Channel setidle mode 0 4.10
0x09 Csl_1 Channel setidle mode 1 4.10
0x0A CSl_2 Channel set idle mode 2 4.10
0x0B CSClI Channel set control idle mode 411
0x0C CSDS_0 Channel set deep sleep mode 0 4.10
0x0D CSDS_1 Channel set deep sleep mode 1 4.10
OxOE CSDS_2 Channel set deep sleep mode 2 4.10
OxOF CSCDs Channel set control deep sleep mode 411
0x10 CSu1l._0 Channel set 1 (up) 4.10
0x11 CSul_1 Channel set 1 (up) 4.10
0x12 CSuU1_2 Channel set 1 (up) 4.10
0x13 CSD1_0 Channel set 1 (down) 4.10
0x14 CSDh1_1 Channel set 1 (down) 4.10
0x15 CSD1_2 Channel set 1 (down) 4.10
0x16 CSC1 Channel set control 1 (up/dn) 411
0x17 CSu2_0 Channel set 2 (up) 4.10
0x18 Csu2_1 Channel set 2 (up) 4.10
0x19 CSu2_2 Channel set 2 (up) 4.10
O0x1A CSD2_0 Channel set 2 (down) 4.10
0x1B CsSD2_1 Channel set 2 (down) 4.10
0x1C CSD2_2 Channel set 2 (down) 4.10
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0x1D CSC2 Channel set control 2 (up/dn) 411
Ox1E CSU3_0 Channel set 3 (up) 4.10
Ox1F CSu3_1 Channel set 3 (up) 4.10
0x20 CSuU3_2 Channel set 3 (up) 4.10
0x21 CSD3_0 Channel set 3 (down) 4.10
0x22 CSD3_1 Channel set 3 (down) 4.10
0x23 CSD3_2 Channel set 3 (down) 4.10
0x24 CSC3 Channel set control 3 (up/dn) 411
0x25 CSuU4_0 Channel set 4 (up) 4.10
0x26 CSu4_1 Channel set 4 (up) 4.10
0x27 CSu4_2 Channel set 4 (up) 4.10
0x28 CSD4_0 Channel set 4 (down) 4.10
0x29 CSD4_1 Channel set 4 (down) 4.10
0x2A CSD4_2 Channel set 4 (down) 4.10
0x2B CSc4 Channel set control 4 (up/dn) 4.11
0x2C CCRO Chirp control register 0 4.12
0x2D CCR1 Chirp control register 1 4.13
O0x2E CCR2 Chirp control register 2 4.14
Ox2F CCR3 Chirp control register 3 415
0x30 PLL1_O FSU1 - shape 1 4.16
0x31 PLL1_1 RSU1 - shape 1 4.16
0x32 PLL1_2 RTU1 - Shape 1 4.16
0x33 PLL1_3 AP1-shapel 4.16
0x34 PLL1_4 FSD1 - shape 1 4.16
0x35 PLL1_5 RSD1 - shape 1 4.16
0x36 PLL1_6 RTD1 - shape 1 4.16
0x37 PLL1_7 SCR -shape 1 4.17
0x38 PLL2_0 FSU1 - shape 2 4.16
0x39 PLL2_1 RSU1 - shape 2 4.16
0x3A PLL2_2 RTU1 - shape 2 4.16
0x3B PLL2_3 AP1 -shape 2 4.16
0x3C PLL2_4 FSD1 - shape 2 4.16
0x3D PLL2_5 RSD1 - shape 2 4.16
O0x3E PLL2_6 RTD1 - shape 2 4.16
Ox3F PLL2_7 SCR - shape 2 4.17
0x40 PLL3_0 FSU1 - shape 3 4.16
0x41 PLL3_1 RSU1 - shape 3 4.16
0x42 PLL3_2 RTU1 - shape 3 4.16
0x43 PLL3_3 AP1 -shape 3 4.16
0x44 PLL3_4 FSD1 - shape 3 4.16
0x45 PLL3_5 RSD1 - shape 3 4.16
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0x46 PLL3_6 RTD1 - shape 3 4.16
0x47 PLL3_7 SCR - shape 3 4.17
0x48 PLL4_0 FSU1 - shape 4 4.16
0x49 PLL4_1 RSU1 - shape 4 4.16
Ox4A PLL4_2 RTU1 - shape 4 4.16
0x4B PLL4_3 APl -shape 4 4.16
0x4C PLL4 4 FSD1 - shape 4 4.16
0x4D PLL4_5 RSD1 - shape 4 4.16
Ox4E PLL4_6 RTD1 - shape 4 4.16
Ox4F PLL4_7 SCR - shape 4 4.17
0x55 RFTO RF test register 0 4.19
0x56 RFT1 RSVD 4.20
0x59 PLL_DFTO PLL DFT register 0 4.18
0x5D STATO Status register 0 4.21
Ox5E SADC_RESULT | Sensor ADC result register 4.22
Ox5F FSTAT FIFO status register 4.23
>=(0x60 FIFO access

AR FirasPHIREN (RSVD) TEHK BRIFZEME, SMENIIIRIFHIN BERE

4.1.1 g

FiF2EaAnER:
e R . ANEFFSR AT
e W ... IEHEFSR[HAFER
e S ARSI AN E A AEER
e RSVD ..fREBME, HEIXRIES
4.2 MAIN—EF 7758
ZEEFEHREHISHNINET .
Register MAIN
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= E g 5, w o I E
@ ~ o n o W=
g. g < S> £ TR.wKuP_MUL TR_WKUP & o . o
o o © 9 %) gl o EI =
a 3 e 2 3 L 5 F 3
] 7] ™
E19 MAINZZ28
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= 21 MAIN: FERER
Symbol Bits |Type Description RST
LDO_MODE 23 RW The LDO settling time is defined by the LDO_MODE: Os

Og... Low power (50 pA), slow settling time
1s... High power (100 pA), fast settling time

LOAD_STRENGTH 22:21 RW Current spikes, overshoots and undershoots can occur | 0p
on the VDDC during FSM transitions. Those can be

smooth by applying a dummy load at the output of the
LDO:

Op... Disabled

1p... 100 PA (current in the dummy load)
2p...200 pA (current in the dummy load)
3p...400 A (current in the dummy load)
BG_CLK_DIV 20:19 RW Bandgap clock divider 3
Bandgap clock frequency divider value:

Op ... Bandgap clock off

1p... Divider value is 1

2p... Divider valueis 2

3p... Dividervalueis 4

Note: not “clock tree balanced”

SADC_CLKDIV 18:17 RW SADC clock divider provides the system clock for the 3
sensing ADC. The divider value is defined as:

Op... SADC clock off
15... Dividervalueis 1

2p... Dividervalueis 2
3p... Dividervalueis 4
CW_MODE 16 RW Set to 1s: “Continuous Wave” mode: no shapes are 0s
executed but PLL / RF / ADC runs with values
programmed in PDFTI[0,1] registers and CS1.

TR_WKUP_MUL 15:12 RW Timer multiplier factor for wake-up time delay T_WU. Op
Precise formula provided under MAIN:TR_WKUP.
TR_WKUP 11:4 RW | Coefficient to calculate T_WU: Op

Op... Tsys_cik

From 1pto 255pthe time delay T_WU is calculated as
follows:

T_WU = (TR_WKUP x 2ATR_WKUP_MUL x 8 +
TR_WKUP_MUL +3) x Tsvs_ck.

In typical use-case T_WUTYP= 1ms.
FIFO_RESET 3 W Clears and resets data_fifo: Os
Og... No change

1s... Reset the FIFO and return back to 0
FSM_RESET 2 W Control FSM reset: Os
Og... No change

1s... Reset the control FSM and return back to 0g
SW_RESET 1 W Software reset: Os
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Symbol Bits |Type Description RST

Og... No change

1g... Reset the register settings and return back to 0s
FRAME_START 0 W Starts frame generation. After the frame generation is O
started writing 1s:

Os... No effect

1g... Starts the frame generation

It can be stopped by an FSM_RESET.

4.3 ADCO—MADCIZHIF 728
ZEFEPRAIA T ERIZE Rx 8 ADC,
Register ADCO
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= 2
> 8 8 £ W, = ©
5 25 ¢ § g ¢ & g
@ =
E20 ADCOF 1728
* 22 ADCO: FHTFasfiiR
Symbol Bits |Type Description RST
ADC_DIV 23:14 RW Sampling frequency divider value. The actual sampling | 40p
frequency will be faoc_saup = fanc_cik/ ADC_DIV:
20p... minimum divider value =>fapc_saup= 4 Msps
33p... typical value > fanc_samp= 2.42 Msps
1023p... max divider value = fapc_samp= 78.201 ksps
RSVD 13 RW RSVD Os
TRIG_MADC 12 W Test mode feature for single measurement acquisition. | Og
The results can be read through the test bits in
registers ADC1 to ADC4:
Og... Return value after trigger is captured internally
1g... Single trigger event
MSB_CTRL 11 RW MSB decision time selection during calibration and Os
conversion:
Og... Single MSB decision time
1s... Doubled MSB decision time
TRACK_CFG 10:9 RW Tracking conversion configuration bits: 1p
Op... No sub conversions are executed and averaged
1p... 1 sub conversion
2p... 3 sub conversions
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Symbol Bits |Type Description RST

3p... 7 sub conversions
DSCAL 8 RW Disable Startup calibration: Os
O ... startup calibration is enabled

1g... startup calibration is disabled

STC 7:6 RW Sample time control: 1p
Op...50ns
15...100 ns
2p...200 ns
3p...400 ns
BG_CHOP_EN 5 RW Enable chopping within the bandgap. Os

Os... No chopping enabled
1g... Chopping enabled

BG_TC_TRIM 4:2 RW Static temperature coefficient trimming Op
Op... Min. value

7p... Max. value
ADC_OVERS_CFG 1:0 RW Oversampling configuration: Op
Op... Standard single 11 bits conversion

1p... Reserved
2p... Reserved
3p... Reserved

Note: Oversampling must be set to Op

4.4 CHIP_ID
B 1728 CHIP_ID IR B XM FARBhRA. RFIRIMRAFRLEE (FII@EHE. RAMUE) HER.

KaniErERERE LA E R EWRE RS,

Register CHIP_ID

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

DIGITAL_ID RF_ID
E21 CHIP_IDE 75588
®23 CHIP_ID: FEFH#HER
Symbol Bits | Type Description RST
DIGITAL_ID 23:8 R 3 3
RF_ID 7:0 R 3p...1ch Tx, 3ch Rx 3b

Digital_ID #1 RF_ID 3 ARBRFTHVS 7 & 76/ ke A i 1E,
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4.5 STAT1I—RAEFFER1

REFER NS RIZERA I TR E. el RML RS, A, YiZREINE,
TFFREIRESEFFEE, STATO. STATL #l FSTAT, BRT FIFO KESMEBIRITEZIN, B MRESFTESFE
HEFMATRER £EEMEXTF FSM RSN AR FESH L, FEFERNBMIZFIILEIIAE, £ cw EX
T, f51%0 100 ps FFEN AT IEFEIRER Lo

Register STAT1

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FRAME_CNT SHAPE_GRP_CNT

E22 STAT1: REFF81

%24 STAT1: FFH[HER

Symbol Bits | Type Description RST
FRAME_CNT 23:12 R Frame counter value: Op
0Op... Reset value / after max. value rollover
4095p... Max. value

Note:

This field is for debug only.

Note: FRAME_CNT info should not be used when endless
mode enabled (please check CCR2:MAX_FRAME_CNT).

SHAPE_GRP_CNT 11:.0 R Shape group counter counts the actual shape groups: Op
Op... Reset value / after max. value for SHAPE_GRP_CNT
reached

4095p... Max. value

ERE
1. —PNERE[E_Lchirp” BT A Fehirp” BR28/%.
2. FELTER A Fchirp” FF 1% 5 Fehirp” /4.

3. “FastDown Chirp” H:@ EHIERE,
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4.6 PACR1: PLLIEH\EHIZTFE81
ZEEFHRPNMAATERISE PLL

Register PACR1

w
N
=
o

15 14 13 12 11 10 9 8 T 6 5 4

N
w

22 21 20 19 18

—
-
=
[=2]

LFEN
CPEN
BIASFORC
ICPSEL
LOCKFORC
LOCKSEL
RSVD
RLFSEL
RFILTSEL
VREFSEL
U2IEN
BGAPEN
VDIGREG
DIGPON
VANAREG
ANAPON

OSCCLKEN

E23 PACRIZFTF2E
& 25 PACR1: FFSHEHR

Symbol Bits |Type |Description RST
OSCCLKEN 23 RW | Enable clock path for system clock: Os
0g... Clock off

1;... Clock path active by default this is disabled
This bit is controlled by FSM during operation.

After deep sleep this bit should be enabled by the host.

Before the MAIN: FRAME_START is raised the OSCCLKEN should
be enabled!

LFEN 22 RW | Enable loop filter: Os
0g... Off(default)

13... On

CPEN 21 RW | Enable charge pump: Os
Og... Off(default)

15...0n

BIASFORC 20 RW | Use fixed biasing inside charge pump (= disable bias reg. loop):| 1s
Os... Fixed biasing off = bias regulation loop active (default)

15... Fixed biasing on = bias regulation loop deactivated

ICPSEL 19:17 RW | Select charge pump current: 4p
Op... 40 pA

1p...80 pA

2p... 120 pA

3p... 160 pA

4p... 200 pA (default)
5p... 240 PA

6pt0 7p... 280 pA
LOCKFORC 16 RW | Force lock signal to high: 1g
Os... Lock signal not forced
1g... Lock forced to high
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LOCKSEL

15:13

RW

Select lock detection range/window:
0g... 265 ps 45...2ns

15...500 ps 5g...2.8ns

2g...1ns 6s...3.8ns

3s... 1.5 n (default) 7s...4.6ns

3o

RSVD

12

RW

Reserved
Read as 0s, must be written with 0s.

Os

RLFSEL

11

RW

Select RIf inside the loop filter:
0s... RlIf=5 kOhm (default)

1g... RIf=7 kOhm

Os

RFILTSEL

10

RW

Select Rfilt of the reference filter:
Og... Rfilt=100 kOhm

1g... Rfilt=1 MOhm (default)

Switch together with CPEN from Opto 1pto improve start-up

time!

1g

VREFSEL

9:8

RW

Select reference voltage/common mode level of loop filter: 1p

Op...433 mV
1p...506 mV (default)
2p...578 mV
3p...650 mV

U2IEN

RW

Enable voltage-to-current converter:
0Os... off (default)
lg...on

Os

BGAPEN

RW

Enable bandgap reference:
0Os... off (default)

lg...0n

Os

VDIGREG

54

RW

Program output voltage of dig-regulator:

2p....1.55V (default)
3....1.60V (@Vbg=1.2V)

2

DIGPON

RW

Enable dig-regulator:
0s... Power off (default)

1ls... Poweron

Os

VANAREG

2:1

RW

Program output voltage of ana-
regulator:

......... 1.55V (default)
3p...1.60V (@Vbg=1.2V)

2p

ANAPON

RW

Enable analog regulator:
0s... Power off (default)

lg... Poweron

Os

V2.4.9
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4.7 PACR2: PLL IEii=HIZF7E28 2
ZEFSEPRATEMWILE PLL,
Register PACR2
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o 2 8 F = : z b
E24 PACR2 PLLE 728
% 26 PACR2: FHFssifiid
Symbol Bits |Type Description RST
RSVD 23:20 RW Reserved Op
DTSEL 19:18 RW Set PFD dead time / dead zone: 1p
Op... 180 ps to 350 ps
15...270 psto 510 ps (default)
2p...360 ps to 680 ps
3p... 450 ps to 840 ps
TRIVREG 17 RW  |Set regulator off-state to tristate (for both ana- & dig- Os

regulator):

0s... Off state is 0.0V (default)

1s... Off state is to tristate

(setting active for dig-regulator if DIGPON = Qg; setting
active for ana-regulator if ANAPON= 0g)

FSDNTMR 16:8 RW | Defines the time for the PLL loop filter discharge during (o
fast down chirp operation.

When FSTDNTMR = 0pand FSTDNEN is # Op, the fast
down chirp length is internally assigned to a default

value (@typ fsvs_cik):
Op... 500 ns if FSTDNEN = 1, (discharge of the loop filter to
the reference voltage set to PACR2:VREFSEL)

Op... 700 ns if FSTDNEN = 2; (discharge of the loop filter in
a defined time window)

Op... 300 ns if FSTDNEN = 3p

For FSTDNTMR > Op the discharge time will be Tsys_cik %
(FSDNTMR+1):

1p...25ns

2p...37.5ns

511p....6.4 us
Suggested settings for the discharge time:
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PACR2:FSDNTMR= 5p
Together with:
PACR2:FSTDNEN= 2,

Depending on the specific modulation bandwidth set,
specific settings can be defined.

FSTDNEN 7:6 w Fast-down chirp enabled (see note below): 00s
00s... Disable (default)

01s... Enable fast down chirp (mode 1)
10;... Enable fast down chirp (mode 2)
11s... Enable fast down chirp (mode 3)

Suggested settings for the fast-down mode (active mode
between chirps):

PACR2:FSDNTMR = 5p

Together with:

PACR2:FSTDNEN = 2p

Depending on the specific modulation bandwidth set,
specific settings can be defined.

DIVEN 5 RW | Enable divider: Os
0g... Off: Input clock of divider and 80 MHz clock gated

1s... On: clocks released

DIVSET 4:0 RW | Set fixed part of integer division factor (consider offset of 20p

[2)
Default = 20p, valid for a 80 MHz system clock.
21pshould be used for a 76.8 MHz system clock.

SERE
ZFEEER FSM (B, HRFEH, FSM =751 FE IO E 1A 18,
4.8 SFCTL - SPI ] FIFO 55157588
%1785 T AL & SPIFIFIFO,
Register SFCTL
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7T 6 5 4 3 2 1 0O
RSVD %‘ %‘ f: % ;g FIFO_CREF
a - ‘é L
E25 SPIFIFIFOIZHIF 1738

V2.4.9 430f 113 2023-11-21



BGT60TR13C

I Infineon

BGT60TR13CEH 1728
& 27 SPI 1 FIFo #=H) . FfFdemRk
Symbol Bits Type | Description RST
RSVD 23:19 RW RSVD 145
PREFIX_EN 18 RW Enables the data header written into the FIFO prior to Os

the sampling data of each chirp:

0s... No prefix data header prior to chirp data
15... Prefix data header added prior to chirp data
(see section 5.1 for data header)

LFSR_EN 17 RW Enable LFSR register data generation: 0Os
0s... Normal data acquisition, LFSR reset

1... LFSR data generation started

LFSR should be enabled after a FIFO reset to ensure an
empty FIFO (see also 5.10).

MISO_HS_RD 16 RW 0g... MISO data is sent with falling edge of SPI CLK 1s
1... MISO data is sent with rising edge ( 2 cycle earlier)

Note: HS_RD = 0gcan only be used for a SPI clock <
25 MHz. For HS-transfer please check the timing of the
SPI Master and adjust settings accordingly.

The setting becomes active when the last bit of FSCTL
is clocked out and it affects MISO immediately.

See also section 5.3.1.
RSVD 15:14 RW RSVD Os
FIFO_LP_MODE 13 RW FIFO power mode: Os
0Og... FIFO permanently enabled

1g... FIFO activated dynamically
FIFO_CREF 12:0 RW FIFO compare reference: it defines the compare filling Op
status for interrupt and CREF reporting

When filling status is > FIFO_CREF an interrupt is
issued:

Op ... minimum value is 0, interrupt generated in case
first sample is written into FIFO

8191;... maximum value in case FIFO is full with 8192
memory locations

eg. CREF = 0x1000 represents a 50% compare reference

4.9 SADC_CTRL fE BX83ADCITHIFT 1723

ZEFaTHNMUATEMRER TR EERSEmE. BEEMINEUR—LERSEET AT RS
ADC (SADC) o
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Register SADC_CTRL

23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7

o
o
IS
w
N~
—
o

@ & v
E26 SADC_CRTLE 723
*28 SADC_CRTL: F7F2FHER
Symbol Bits Type | Description RST

RSVD 23:17 RW RSVD Op

TC_TRIM 16:14 RW Bandgap trim value: Op
Op... Min. trim value
Tp... Max. trim value

DSCAL 13 RW Disable startup calibration: Os
0Os... Startup calibration enabled
1s... startup calibration disabled

LVGAIN 12 RW Sample configuration for LV channels: Os
Os... Gain=1.0
1g...Gain=0.75

SESP 11 RW Spreaded early sampling point enable: Os
Oe... Disabled
ls... Enabled

OVERS_CFG 10:9 RW Oversampling configuration: Op
Op... Nooversampling =» 8 bits resolution
1p... Oversampling by 2
2p...Oversampling by 4 = 9 bits resolution
3p... Oversampling by 32 =» 10 bits resolution

SD_EN 8 RW Sigma delta loop enable: Os
Oe... Disabled
ls... Enabled

RSVD 75 RW RSVD Op

SADC_START 4 W SADC trigger: Os
1g... Trigger the SADC to start a measurement
0s... Default value or value after the trigger is captured;
internally the value is set back to SADC_START= Q.

SADC_CHSEL 3:0 RW Analog multiplexer input for channel selection into the Op
SADC:
Op... Temperature Sensor
1p...RSVD
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*®28 SADC_CRTL: FF{/HER
Symbol Bits Type | Description RST
2p... Temperature Sensor reference
3p... pd_outx
4p...pd_out
5p...ifx_mix3
6p...if_mix3
Tp...ifx_mix2
8p...if_mix2
9p... ifx_mix1
10p...if_mix1
11-15;5...RSVD

4.10 Csx: BEIZEFTFES

BEISESTFSSBEIREIRTHIFFS—REENX THIREREIA RF MEFTITH. CSUx= BIEIZE E1T
SRR, CSDx=1@EIEE NI, CSI=BEIEETN, CSDS= @iEigE REMER,

Register CSx
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
=z =z 4 Z =z | =z =z
" & M s Y E Y uY z Y =z
2 oS s s N & S & z z
#0 RSVD 3 pwo 2 2 2 3 23 5 b RSVD S' B ol RsWD O H Y
[G] = o = o = o = 1 o x
o] DRI L 299 8 = & a
o o Q z R = Q o O w
[22] -4 o o - = f
23 22 21 20 19 18 17 /16 15 14 13 12 11 /10 9 8 7 /6 5 4 3 2 1 0
=
o E o Y
#1 a BBCH_SEL BB_RSTCCNT S a LD) RSVD TX_DAC
o< | <
o
s =
w
'—
23 22 212 20 19 18 17 16 15 14 13 12 11|10 9 8 7 6 5 4 3 1 0 2
o o i
= jat} Z N =z b
o < L < Ll < w
#2 S HP_GAIN RSVD U < o 2 © 2
4 - < & < & < &
g T g T g T
vz NE2 AN
27 BEZERES
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+29 CSx#0: FHiFasiEid
Symbol Bits Type |Description RST
RSVD 23:21 |RW RSVD Op
BBCHGLOB_EN 20 RW Enables the baseband chain together with the bit Os
BBCH_SEL:
0s... Baseband channels are disabled
1s... Baseband channels are enabled
RSVD 19:18 |RW RSVD Op
RX3MIX_EN 17 RW Enable the mixer on ch3: Os
Os... Disabled
lg... Enabled
RX3LOBUF_EN 16 RW Enable the local oscillator buffer to the mixer on ch3: Os
Os... Disabled
lg... Enabled
RX2MIX_EN 15 RW Enable the mixer on ch2: Os
Os... Disabled
ls... Enabled
RX2LOBUF_EN 14 RW Enable the local oscillator buffer to the mixer on ch2: 0s
Os... Disabled
ls... Enabled
RX1IMIX_EN 13 RW Enable the mixer on ch1l: Os
Os... Disabled
ls... Enabled
RX1LOBUF_EN 12 RW Enable the local oscillator buffer to the mixer on ch1l: Os
Os... Disabled
ls... Enabled
LO_DIST1_EN 11 RW Enable the local oscillator distribution buffer to the RX2 | Og
(formerly and TX channels:
LO_DISTRIB_EN) Og... Disabled
lg... Enabled
LO_DIST2_EN 10 RW Enable the local oscillator distribution buffer to the RX1 | Og
(formerly and RX3 channels:
LO_MOD1_EN) Og... Disabled
ls... Enabled
RSVD 9.7 RW RSVD Op
FDIV_EN 6 RW Enable the VCO frequency divider: Os
Os... Disable the DIV output
1s... Enable the DIV output
TEST_DIV_EN 5 RW Frequency divider test control bit: Os
Os... Disable the divider
1s... Enable the divider
VCO_EN 4 RW Enable the VCO: 0s
Og ... Disabled
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+29 CSx#0: FiFasiik
Symbol Bits Type |Description RST
1ls... Enabled
RSVD 3:2 RW RSVD Op
PD_EN 1 RW Enable the power detector from TX: Os
Os... Disabled
1s... Enabled
TX_EN 0 RW Enable the DAC and power amplifier of TX Os
0Os... Disabled
lg... Enabled
=30 CSx#l: FF|/HR
Symbol Bits Type |Description RST
RSVD 23 RW RSVD Os
BBCH_SEL 22:20 |RW Enable the baseband filters, baseband amplifiers Op

and ADCs on channel BBCHx, where x can be 1...3:
BBCHx = 0p... channel disabled

BBCHx = 1p... channel enabled

CSxi#1[22] ... BBCH3

CSx#1[21] ... BBCH2

CSx#1[20] ... BBCH1

BB_RSTCNT 19:13 |RW Baseband reset timer counter value for the analog Op
baseband amplifiers. The reset counter will start
together with the PAON signal after the T_PAEN timer.
BB_RSTCNT = Tasrst * fsvs_cik:

0Op... No analog baseband reset

1p... Min. reset time is Tgerst=12.5 NS
1275... Max. reset counter, Tgerst= 1.5875 s

TEMP_MEAS_EN 12 RW Enables the temperature sensor: Os
0Os... Disabled
lg... Enabled
RSVD 11 RW RSVD Os
MADC_EN 10 RW Enable the three channel ADC module at once: Os

0s... ADC module powered down
15... ADC module powered up
RSVD 9:5 RW RSVD Op

TX_DAC 4:0 RW TX power setting: Op
0Op... Min. TX output power

31p... Max. TX output power

=31 Ccsx#2: HFEBER
Symbol Bits Type |Description RST
RSVD 23 RW RSVD Os
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%30 Csx#l. HiFssf
Symbol Bits Type | Description RST
HP_GAIN 22:20 |RW Set the gain of the first stage: Op
HPF GAIN[x]=1p... 18dB Gain
HPF GAIN[x]=0p... 30dB gain
bit20=»ch1, bit21=»ch2, bit22=>»ch3
RSVD 19:15 |RW RSVD Op
VGA_GAIN3 14:12 |RW VGA gain setting channel 3: Op
Op... 0dB gain
1p...5dB gain
2p...10dB gain
3p...15dB gain
4;...20dB gain
5p...25dB gain
6p...30dB gain
Tp...RSVD
HPF_SEL3 11:10 |RW High pass filter channel 3 cutoff setting: Op
Op...20kHz
1p... 45kHz
2p... T0kHz
3p... 80kHz
VGA_GAIN2 9.7 RW VGA gain setting channel 2: Op
Op...0dB gain
1p...5dB gain
2p...10dB gain
3p...15dB gain
4;...20dB gain
5p...25dB gain
6p...30dB gain
7p... RSVD
HPF_SEL2 6:5 RW High pass filter channel 2 cutoff setting: Ob
Op... 20kHz
1p... 45kHz
2p... T0kHz
3p... 80kHz
VGA_GAIN1 4:2 RW VGA gain setting channel 1: Op
Op...0dB gain
1p...5dB gain
2p...10dB gain
3p...15dB gain
4;...20dB gain
5p...25dB gain
6p...30dB gain
7p... RSVD
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%30 CSx#l: HiFFHR
Symbol Bits Type | Description RST
HPF_SEL1 1:0 RW High pass filter channel 1 cutoff setting: Op
Op... 20kHz
1p...45kHz
2p... 7T0kHz
3p...80kHz

4.11 CSCx—BE I B THITFE

BEIGEITHIF 1228 CSCx 5@mBEIgEF 1728 CSUx M cSDx LU cSI 1 cSDS #BX, T4.10 TR,
B2 REPC Z4h, FREEMMAIEBATEXIFERNEFIER,

;EI[SS_O_ED):” RTABAFEA—IER (Fla0MADC) HERZBHEE (590 ADCO FFSEZE T L) HWE
H I%I% =0

REPC RATFEXBFIFFIN—1EE, HEEN3.2

CSCx: Channel Set Control Register x
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E o o
g ! § é ] g g g
RSVD 2 £ 5 5 e 209 REPC
E o v 9 | I w»
j | ) [a) m L % o
=g §3z =2
B 28 BEIREEHT TS
= 32 csCx: HiFSiEA
Symbol Bits Type |Description RST
RSVD 23:12 RW RSVD Op
PLL_ISOPD 11 RW | Isolation pin to disable the PLL: 1s
Os... PLL is connected
1g...PLLisisolated
BG_TMRF_EN 10 RW Required for temperature sensor readout: Os
Os... Disabled
ls... Enabled
SADC_ISOPD 9 RW | Enable the isolation of all control signals towards the 1s
sensor ADC:
0s... SADC connected
1s... SADC isolated
MADC_ISOPD 8 RW | Enable theisolation of all control signals towards the 1s
MADC:
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Symbol Bits Type |Description RST
0s... MADC connected
1g... MADC isolated

BG_EN 7 RW | Enable bandgap in MADC: Os
0Os... Disabled
lg... Enabled

RF_ISOPD 6 RW | Enable the isolation of all control signals towards the RF| 1g
block:

Os... RF connected
1s... RFisolated

ABB_ISOPD 5 RW | Enable the isolation of all control signals towards the 1g
analog baseband (BB) block:

0s... BB connected
1s... BBisolated
CS_EN 4 RW | Enable channel set (CS): Os
0s...CSis not used
lg...CSis used

In case of CSCl or CSCDS this bitis ignored. In the
application at least the first channel set should be used
by the host (CSC1:CS_EN= 1g).

REPC 3:0 RW | Repetition factor for Channel set: RC= 2AREPC: Op
Op ... RC=1repetition

1p... RC=2 repetitions
2p... RC=4repetitions

10p... RC=1024 repetitions
15p... RC=32768 repetitions
In case of CSCI or CSCDS this bit is ignored.

4.12 CCRO—Z M ASTITHIFESR 0

E17es CCRx AT HRIZBEFIFTINSE. £ FSM BEAXESHRKIGENEITISEMIT1488, UTEIR
TR TETHANARFEY] (BRE—NZINMFEINIELEE) -

Register CCRO

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

i TR_INITL REPT % g TR_END
& 29 LAk PITHEITFER 0

% 33 CCRO: HFEH{MA
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Symbol Bits Type |Description RST
TR_INIT1I_MUL 23:22 RW Timer multiplier factor for T_INIT1. Op
Precise timing provided under CCRO:TR_INIT1.
TR_INIT1 21:14 RW Coefficient to calculate T_INIT1: Op
Op... Tsys_ck
From 1pto 255p the time delay for T_INIT1 is calculated
as follows:
T_INIT1 = (TR_INITLx 2ATR_INIT1_MUL x 8 +
TR_INIT1_MUL +3) x Tsvs_ci.
See Note below.
REPT 13:10 RW Repetition factor for shape setsin a frame: RT=24 Op

REPT:

Op... lrepetition
1p... 2 repetitions
2p...4 repetitions

15p... 32768 repetitions

The host should program as default value 15,.
CONT_MODE 9 RW After last repetition of RT, the CONT_MODE is enabled. Os
Os...onlyin case if deep sleep power mode is enabled
(CCR1: PD_MODE-= 2p). The system clock is disabled
internally.

1s... goes to specified power mode (CCR1:PD_MODE)
and after T_FED next shapes will run.

TR_END 8:0 RW Coefficient to calculate T_END. T_END Ramp End Delay | 0p
defines the waiting time after generation of the ramp.
T_END=(TR_END x 8 +5) X Tsys_cLk:

0p...5" Tsvs_cik

511p... Max. delay

ARE
LT & LR/ TH,

4.13 CCR1-ZMIAIMITHIF 7SS 1

Fires CCRx AT HRIZFEGIFTINSE. £ FSM FERAXESHRIGERNERITISSSMITE488, UTEIR
RN TIETHHANARFY] FRE—NZINFFEZINBMLES) o

Register CCR1
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 O
PD_
TR_FED_MUL TR_FED MODE TR_START
& 30 SR SABX T HI T 788 1
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= 34 CCR1: HFFRER
Symbol Bits Type | Description RST
TR_FED_MUL 23:19 RW Timer multiplier factor for frame end delay T_FED. Op

Precise timing provided under CCR1:TR_FED.

Note: only values TR_FED_MUL<= 10pare verified.
TR_FED 18:11 RW Coefficient to calculate T_FED: Op
Op... Tsvs_cik

From 1pto 2550 the time delay T_FED is calculated as
follows:

T_FED = (TR_FED x 2ATR_FED_MUL x 8 + TR_FED_MUL
+3) X Tsys_cLk.

PD_MODE 10:9 RW After last RT repetition the chip enters this power mode | Op
for the time T_FED:

Op... Keep power mode same (CSx, CSCx)
1p...Idle Mode (CSI + CSCl)

2p... Deep Sleep Mode (CSDS + CSCDS)
3p...RSVD

TR_START 8:0 RW Coefficient to calculate T_START. T_START Ramp |0
Start Delay defines the waiting time before
generation of the ramp. T_START= (TR_START x 8
+10) X Tsys_cik:

Op... 10" Tsys_cik

511p... Max. delay

4.14 CCR2—& M IASARK RIE HI F 1723 2

Eires CCRx AT RIZIAGBIFTINSE. £ FSM FEAXESHRIGENER TS ITEEs, LTI
TEA TIETIEANREGFY] FRE—DZINFFZINBMALEE) -

Register CCR2

23 22 21 20 19 18 17 16 15 14 13 12 11 10 S 8 7 6 5 4 3 2 1 O

FRAME_LEN MAX_FRAME_CNT
7 31 SRR IEHIF TS 2
+* 35 CCR2: HFFRAER
Symbol Bits Type | Description RST
FRAME_LEN 23:12 RW Frame Length specifies the number of shape groups in a| 0p

frame. When specified frame length is reached frame
counter will be incremented and shape group counter
reset:

Op... 1shape group
1p...2 shape group
4095p... Max. value (=4096).
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Symbol Bits Type | Description RST
MAX_FRAME_CNT 11:0 RW Maximum number of frames to be executed. When Op

MAX_FRAME_CNT is reached, shape generation will stop
and the chip will go into deep sleep power mode. The
next frame can be triggered only after a reset (eg.
FSM_RESET).

The frame generation can be stopped any time by the
FSM reset (see MAIN: FSM_RESET).

Op... Endless generation
1p...1frame will be generated

4095p... Max. number of frames generated (=4095).

4.15 CCR3—& M IASMpKk I HIF 1788 3

EHires CCRx ATHRIZFEFIFTINSE. £ FSM FERAXESHRKIGENERITISEMITE488, UEIR
TRATIETHHANAGFY] FRE—ZINFEZINBMEES) o

Register CCR3

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0

TR_INITO

oL TR_INITO TR_SSTART TR_PAEN
& 32 LM RMBRIEHI T 7R 3
% 36 CCR3: FHF2RHiA
Symbol Bits Type | Description RST
TR_INITO_MUL 23:22 RW Timer multiplier for delay T_INITO. Op
Precise timing provided under CCR3:TR_INITO.
TR_INITO 21:14 RW | Coefficient to calculate T_INITO: Op

Op... Tsys_ck

From 1pto 255p the time delay for T_INITO is calculated as
follows:

T_INITO = (TR_INITO x 2ATR_INITO_MUL x 8 +
TR_INITO_MUL +3) X Tsvs_cik.

See Note 3.

TR_SSTART 13:9 RW | Coefficient to calculate T_SSTART. T_SSTART Sampling| Op
Start Delay Time after PA enable until 1*trigger to
MADC. T_SSTART=(TR_SSTART x 8 +1) X Tsvs_cLk:

Op... Tsys cik

31p... Max. delay
TR_PAEN 8:0 RW | Coefficient to calculate T_PAEN. T_PAEN Delay Time after | Op
PLL Start to PA enable. T_PAEN=TR_PAEN x 8 x Tsvs_cik:
Op... RSVD

1p... Min. delay
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Symbol Bits Type |Description RST
511p... Max. delay
pr

1. —TELZEFF8x TSYSﬁCLK/%—é/iL‘-Hny¢/E7;gﬁ (=100ns)
2. FREBEFEI LA TERSE
3. T_INITO #ZUT_INIT1 [ZIRHEADC B ERTIEIFE R \E, F U715 FZ60,

4.16 PLLx[0..6] - &4 ASMBX AR T 728

HFE PLLx (HFRxEILZ 1 E 4) BT PLL At FsM ABYBHIFEFINSEHTTHRIZ. T FSM KT
fllZsih PLL FSM LURIT RIS 1TFEARVIARIF Y] (FBRE— N2 FEIMNBALER) -

PLL Chirp Shape Registers
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
#0 FSU[1..4] Chirp Start Freq Upchirp
#1 RSU[1..4] Ramp Step Upchirp
#2 T_EDU End Delay Upchirp RSVD RTU[1..4] Ramp Time Upchirp
#3 | APD_Numsamp[1..4] NumberOfSamples Dnchirp APU_Numsamp[1..4] NumberOfSamples Upchirp
#4 FSD[1..4] Chirp Start Freq Downchirp
#5 RSD[1..4] Ramp Step Downchirp
#  T_EDD End Delay Downchirp RSVD RTD[1..4] Ramp Time Downchirp
& 33 PLL &M RSAAZ K F 738 1-6

® 37 PLLX#0 ... PLLx#6 M iAMMAZIR . FiEasER

Symbol Bits Type | Description RST
FSU[1..4] 23:0 RW Chirp Start Freq Upchirp / Downchirp. Op
FSD[1..4] SDM start frequency for the ramp generator:

FSD = 0o for saw-tooth shape

In case FSD=0, RSD=0, and RTD=0, then the fast saw-
tooth shape is enabled.

In all other cases the triangular shape is enabled.
RSU[1..4] 23:0 RW Ramp Step Upchirp / Downchirp. Op
RSD[1..4] Aramp step is the RF frequency difference added to
the actual frequency during single clock cycle time of
Tsvs_ck=12.5 ns.

In case the value is zero the RF frequency will be almost
constant during the RTU/RTD time.

Bit(23) represents the sign for the ramp:

Op... Upchirp
1p... Downchirp
V2.4.9 550f 113 2023-11-21




BGT60TR13C

afineon

BIEF M
BGT60TR13CEH 1728
Symbol Bits Type |Description RST
TR_EDUI1..4] 23:16 RW Coefficients to calculate T_EDU and T_EDD, Op
TR_EDDI[1..4] respectively. T_EDU and T_EDD are End of Chirp
Delay applied after every Upchirp and Downchirp.
If TR_LEDU/D =0: T_EDU/D =2 X Tsys_cLk-
If TR_EDU/D > 0: T_EDU/D = (8 x TR_EDU/D + 5) X Tsys_cik.
255D ... Max. delay
RSVD 15:14 Reserved on register #2 and #6. Op
RTU[1..4] 13:0 RW Ramp Time Upchirp / Downchirp. Op
RTD[1..4] RTU/D defines the number of clock cycles for the
Upchirp (RTU) or Downchirp (RTD). The actual ramp
time is T_RAMP[U|D] = [RTU|RTD] * 8 x Tsvs_cLk:
Op... Timer disabled. Disabling the timer is useful
when doing Downchirp operation with fast down chirp
enabled.
1p... T_RAMP =100 ns
16383p... T_RAMP =2714x 100 ns = 1.6383 ms
APD[1..4] 23:12 RW Number of samples for Upchirp (APU) or Downchirp Op
APUI[1..4] 11:0 (APD) for the results of a single ADC:
Op... No sampling during chirp
1p... Number of samples = 1
4095p ... Max. number of samples is 4095
ERE

IRQ FIFO B EMRIEFIFO F/=%EH), — 7 24 (i FIFO FHEHM T 12 17 ADC FEZ, X FXNERITYEE ADC #E
1E, FrBEHEZEFE/~% 1 NeEZNFIFO &, HFZEADC BT, WEAETEZHINFEL, WETFT—T (18
) HEZE/EFIFO b, X FHEEERD, ZINEFBLH TR,

4.17 PLLX[7] - SCR FERITHIF 1228

Ef7es PPLX(7] (HR x AILAR 1 £ 4) ATFYRIE PLL 25l FSM ABVAGIFESI S, £ FSM izhlasits PLL
FSM LR TR TUETTIRERRIAGIFS] (FBRE— D2 FBRINBARLER) -

Register PLLx#7

TR_SED_MUL

TR_SED

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

o
‘U

RSVD ! REPS

SH_EN

MODE

CONT_MODE

34 PLLx#7 SCR o IRIBHIF 1788
% 38 PLLx#7 SCR FC Rzl . HESRHER
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Symbol Bits Type | Description RST
TR_SED_MUL 23:19 RW Timer multiplier factor for shape end delay T_SED. Op

Precise timing provided under PLLx#7:TR_SED.

Note: only values TR_SED_MUL<= 10p are verified.
TR_SED 18:11 RW Coefficient to calculate T_SED: Ob
Op... Tsys_ck

From 1pto 2555 the time delay T_SED is calculated
as follows:

T_SED=(TR_SED x 2ATR_SED_MUL x 8 + TR_SED_MUL
+3) X Tsys_cix

PD_MODE 10:9 RW After last shape repetition, FSM goes to a specified Op
Power Down Mode (run this mode during T_SED ):
Op... Keep power mode same (CSx, CSCx)
1p...Idle Mode (CSI + CSCl)

2p... Deep Sleep Mode (CSDS +

CSCDS) 3p... RSVD

CONT_MODE 8 RW After last shape repetition REPS, FSM: Os
Og... goes to a specified Power Down Mode and stop
immediately

1g... goes to a specified Power Down Mode and after
T_SED it runs the next shapes

RSVD 7:5 RW RSVD Op
SH_EN 4 RW Enables the specific shape x (see Note 3): Os

0g...shape is not used regardless of shape
parameters PLLx[1..7] are programed with values
different from default value.

1s...shapeis used
REPS 3:0 RW Repetition factor for a single shape x: RSx= 2AREPSx: Op
Op... RSx= 1 repetition

1p... RSx= 2 repetitions
2p... RSx=4 repetitions ...
15p... RSx=32768 repetitions

AR
1. LR EELE LTS ATEARET, FSU/RSU/RTU EHZE8F TN 00 (BHIZE37) o
2. BLUBTIREFEFSD=0, FEE X TELT LEI1EVHT , #HXTUpchirp FERATTHIE (X #37)
3. BENEFEEEHF—TK (PLLIT]:SH_EN=15)
4.18 PLL DFTOS 128

HEA cwERE, NERLFESRTHNIRE (51E55I102) -
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Register PLL DFTO

[N
o

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2

BYPSDMEN
BYPRMPEN

RSVD BYPSDM
&35 PLL DFTOZ7Z2%
®39 PLL DFTO: ZFFEERERA
Symbol Bits Type | Description RST
RSVD 23:6 RW | RSVD Op
BYPSDM 5:2 RW | SDM output data when SDM is bypassed Op
BYPSDMEN 1 RW | The PLL core shall overwrite SDM output value with Os

value driven on PDCR2.BYPSDM when this register
changes from ‘08’ to '1s". A transition from ‘1s’ to ‘0g’
disables this feature and returns the control to SDM:
0g... SDM module drives the ANA (functional mode)
1s... BYPSDM(3:0) drives the ANA

BYPRMPEN 0 RW | The PLL core shall overwrite SDM input value with value | Os
driven on PDCR1.SDMSTRT when this register changes
from ‘0’ to '1". A transition from ‘1’ to ‘0’ disables this
feature and returns the control to ramp generator:

Og... Ramp generator drives SDM input
1g... PDCR1.SDMSTRT drives SDM input

4.19 RFTO—RFIIX & 77850
SER65/NETREEERE BREHT,

Register RFTO

23 22 21 20 19 18 17|16 15 14 13 12 11 10 9 8|7 6 5|4 3 2 1 O

|.u| |.u| ul =
I A B,
RWD 0 z9z0'z RSVD oz RFTSIGCLK_DIV

ml ml ml o
o= = B
wv %3] (%]

w L w "5
F F F o

36 RFTO SN L& £ 28 0

& 40 RFTO: FES R
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Symbol Bits Type | Description RST
RSVD 23:21 RW | RSVD Op
TEST_SIG_IF3_EN 20 RW | Enable the test signal output for IF channel 3 Os
TEST_SIG_IF2_EN 19 RW | Enable the test signal output for IF channel 2 Os
TEST_SIG_IF1_EN 18 RW | Enable the test signal output for IF channel 1 Os
RSVD 17:14 RW | RSVD Op
RFTSIGCLK_DIV_EN 13 RW | Enable the RF test tone signal output to the baseband | 0s

module:

0g... Disable the divider output
1s... Enable the divider output
RFTSIGCLK_DIV 12:0 RW | RF test tone signal divider value: frerst= fsvs_cix 8000p
/ RFTSIGCLK_DIV.

2p... Min. divider value  8191,... Max. divider value

4.20 RFT1 - RSVD
RESEE,
4.21 STATO—RESFER0

REFFESTATORE— LR EREPRESNEFME, AT, MIZRINE, NFRERSHFRES,

STATO. STAT1AHFSTAT, BR7T FIFO RSHEFIRITEZIN, VMRS FESFERNEMAIELREE
XS F FSM KSHARANFEH L, FEFEABSMIZRILIRITAE, £ CwWwiRNT, F40100 ps
[ BN AT R IR B S (Lo

Register STATO
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= 3 3 3
2 @ ¥ =
RSVD SH_IDX CH_IDX PM b OI UI o J
o a 2 g <Qt
- 3 =
& 37 STATO: =4l FSM IREFE2R
&M STATO: FiFasERk
Symbol Bits Type | Description RST
RSVD 23:14 R RSVD Op
SH_IDX 13:11 R Actual chirp shape enabled by the FSM: Op
Op... PLLU1
1p... PLLD1
2p... PLLU2
3p... PLLD2
4p... PLLU3
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ey STATO: FHFFRER
Symbol Bits Type | Description RST

5p... PLLD3
6p... PLLU4
7p... PLLD4

CH_IDX 10:8 R Actual channel set enabled by the FSM: Op
Op...CSU1
1p...CSD1
2p...CSU2
3p...CSD2
45...CSU3
5p...CSD3
6p... CSU4
7p...CSD4

PM 57 R Power Mode is the current power mode status of FSM: | 5
1p... Active Mode
2p... Interchirp Mode
3p...ldle Mode
5p... Deep Sleep Mode
0p,40,60,7p ... RSVD

RSVD 4 R RSVD Os

LDO_RDY 3 R LDO output level, i.e., VDDC above the threshold: Os
Os... LDO output level below threshold
1s... LDO output level above threshold, ready

MADC_BGUP 2 R MADC bandgap reference power up status: Os
Os... Status down
lg...Up and running

MADC_RDY 1 R MADC status: Os
0s... Status down
lg... Up and running

SADC_RDY 0 R SADC startup / calibration status: Os
0Os... Status down
lg... Up and running

4.22 SADC_RESULT /X 23ADCE R T 728

£ %25 ADC Z 7728 SADC_RESULT AT 1415 SADC LA RISz ENAEH#R AV o
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Register SADC_RESULT

23 22 21 20 19 18 17 16 15 14 13 12 11

(=S
w
o0}
-~
o
[6,]
£y
w
[N)
-
(=}

o a :::3
% SADC_RAW 3 SADC_RESULT
3
E 38 SADC_RESULTH 7738
* 42 SADC: EH7F3EIR
Symbol Bits Type | Description RST
RSVD 23:22 R RSVD (o)
SADC_RAW 21:12 R SADC Raw data (for test only) Op
RSVD 11 R RSVD Os
SADC_BUSY 10 R Shows if SADC is busy: Os
Os... SADC not busy
1g... SADC busy
SADC_RESULT 9:0 R 10 bits measurement result. Os
In case just 8 bits are converted, the 8 bits value is left-
shifted by two (multiplied by 4). In case 9 bit are
converted, the 9 bits result is left-shifted by 1
(multiplied by 2).
4.23 FSTAT—FIFOIRREFT 728

FIFO JREE 1728 FSTAT BT 51T FIFO, FEERHMNE, XX TFABEIRESEFESS, STATO. STAT1 # FSTAT,
BRT FIFO RSHMBIRIFEZIN, EMREFTERFENEFHRAEAEEEXTF FSM RSN RENFE
Ht, AEFERABSNRLIEI AR, £ CcWiER T, 130 100 ps [FENE] IEMBIZEVIRSAL,

Register FSTAT

2322 2120 19 18 17 16 15|14 13 12|11 10 9 8 7 |6 5 4|3 2 1 0
o o
o o
& = o |t
R R RSVD FILL_STATUS
w | 2 S uw
(@] - © w o] % ZI
[ [T _ v
o )
wy Q
& 39 FSTAT 7728
& 43 FSTAT: HEHRHER
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Symbol Bits Type | Description RST

FOF_ERR 23 R FIFO overflow error bit shows if more sample data are | 0s
transferred to the FIFO than FIFO memory locations
are available to store the data. The flag will be shown
also in GSRO as a part of FIFO over or underflow error
bit FOU_ERR:

Os... No FIFO overflow

15... FIFO had an overflow condition
FULL 22 R The FULL bit shows if the FIFO has fully filled up: Os
Og... FIFO is not full
ls... FIFOis full
CREF 21 R Og... FIFO filling status below CREF Os
1s... FIFO filling status is > CREF
EMPTY 20 R The FIFO empty bit EMPTY signals if the FIFO is empty: | 1g
Os... FIFO stores at least one sample
lg... FIFO is empty

FUF_ERR 19 R FIFO under flow error signals if the host was reading | 0s
more sampling data from the FIFO than available. The
flag will be shown also in GSRO as a part of FIFO over
or underflow error bit FOU_ERR:

Og...No error

15... FIFO underflow occurred

SPI BURST_ERR 18 R In case of burst error this bit is set. Further details Os
in the Note below and in 5.8:

Og...No error

1s... Burst error occurred. Bit will be reset after HW or
SW reset condition.

See also section 5.8.

CLK_NUM_ERR 17 R Clock number error bitis set when SPI clocks donot | Og

fit the expected clock cycles. Further details in the
Note below and in 5.8:

Og... No error

1s... Burst error occurred. Bit will be reset after HW or
SW reset condition.

See also section 5.8.

RSVD 16:14 R Not used Op
FILL_STATUS 13:0 R FIFO filling status: Op

0x0 ... FIFO empty

0x1000 ... FIFO 50% filled

0x2000 ... FIFO full

This bit field is for de-bugging only. It should not be
evaluated while the MADC sampling and filing up the
FIFO.

It can be evaluated when the FSM status is held, for
example, after an FSM reset or in a specific power
mode e.g., Deep Sleep.
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JERE
XUEEES, FOF/FUF JE#855R:

- FIFOEE
R8I

- BHEM

4.24 GSRO—2RFNEBTFER

REIREFEZEGSROSSPIIE/B ISiEHEx,

Global Status Register GSR 0
7 6 5 4 3 2 1 0
o &
g 22 2 3 5| 3338
= 5
40 GSRO FF2%
=44 GSRO: FEFEaFHEA
Symbol Bits Type Description RST

RSVD 7 R Reserved
RSVD 6 R Reserved
RSVD 5 R Reserved
RSVD 4 R Reserved
FOU_ERR 3 R Shows if FIFO overflow or underflow condition occurred. | Os

The error will be cleared after the following resets: FIFO

reset or SW reset or HW reset:

1g... Error condition occurred

Og... No error
MISO HS Read 2 R SPI: MISO high speed mode activated 1g
SPI BURST_ERR 1 R SPI burst error, defined within the SPI spec (see section | 0g

5.8):

0s... No burst read/write error

1s... Burst error
CLOCKNUMBER 0 R Defined within the SPI Spec: Os
ERROR Os... No clock number error

1g... Error condition occurred
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5.1 iRk

EERIRENL (FSM) BEISE R EIESL, FBEEMINEISEPRERRBEIES, FIELNEMINE 41/0%
ASFRR. B LB Is4I{I SFCTL:PREFIX_EN SREZFB#UEL (BI4.8T) o

BREREFERELEEZ—TREALTF, UBHRENMNRKNERREEETEHE —N, XESNALIE
BB EHRR BT IRNIEEER. RI& FIFO £HR—1FIFO SBZHAIFE”, WENITHISS T LUEE
[E4F 0x000000, FHIFHEHA TS BGT60TR13C EfEL, HEFEURAFTFZRIWBIREHIE (NRK
ERRKEELF, WiTHIBBNESE FIFO, EFKIMRA FIFO #IR) - E“FIFO Timtns &k, MEN
EUWEIRYEEREAIT 111111111111 60

TR, UL EIENITHEEEARA T #E8, LUIKRSEFRRY APU/APD B (BW5E4.1673) FLEE(E.

Data Header

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYNC_WORD1 = 0x000 SYNC_WORDO = 0x000

#0

23 22 21 20 19 18 1716 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FRAME_CNT[11:0] SHAPE_GRP_CNTI[11:0]

#1

23 22 21 20 19 18 1716 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHIRP_LEN[11:0] SADC_VALI[9:0] Cs[1:0]

#3

23 22 21 20 19 18 1716 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
#4
Data 0 Datal

E41 iRk
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Symbol Reg | Bits | Description RST
SYNC_WORD1 #0 23:12 | The sync-word can be used to identify the start of a new chirp. | Op
In case the MADC will output also a sequence of 0x000000, to
make the sync-word unique, the data from the MADC will be
automatically changed to 0x001 before transferring it to the
FIFO.
SYNC_WORDO #0 11:0 | See SYNC_WORD1. Op
FRAME_CNT #1 23:12 | Same as STAT1:FRAME_CNT (see section 4.5). Op
Note: FRAME_CNT info should not be used by the host when
endless mode is enabled (please check
CCR2:MAX_FRAME_CNT).
SHAPE_GRP_CNT #1 11:0 Same as STAT1:SHAPE_GRP_CNT (see section 4.5). Op
CHIRP_LEN #2 23:12 | Number of MADC samples inside the chirp (APU/APD value of | Op
related chirp).
SADC_VAL #2 11:2 | 10 bits of sensor ADC output data (eg. temperature). Op
CS #2 1:0 Indicates the channel shape number to which the following
sampling data belongs to.
Data 0 #3 23:12 | MSB data (see section 5.2).
Datal #3 11:0 | LSB data (see section 5.2).
5.2 FIFO AR

BGT60TR13C HHYTEfEESE T FIFO, FIFO H—MEMB IS EFSRAEM, ZFEFREE 312 1MF, 81F 24
filo FSM S35 M MADC B FIFO M =MEUERIER, (ZE 42):

o ®X1: AB—NADCRTFEIRE (AR 1 E 3 ZEHER ADC)

o FBHEAMEIE (1211 BRNEMHEESPXF

o HETTHEAR (12141) MY, BTEIMER (24 1) WMEMHE—NEIEFEH
o 1R 2: WMADCATFENRES (AURZ 1 E 3 ZiBHER ADC)

o REJERNADCHVEIE (12+1211) &A FIFO PHI—PMEIET
o 1R 3: = ADC RTFIENIRE

o BIMMEERNHIEREFMEEIZIETT, MHE=ZTEENBERESR. TESMEN, &
AEENRBF— M RENBIEEEE— I RIEFS, MH - HEEpBENwRE .
TET—REAERY, ZHEIENLERBEE=TBENRIEREFEETE =T 8EFFH, FF
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BiEA L MsPHzRO
23 12 11 0
0x00 Trigl:ADC1 Trig2:ADC1
Mode 1
0x01 Trig3:ADC1 Trigd:ADC1
23 12 11 0
0x00 Trigl:ADC1 Trigl:ADC2
Mode 2 ) .
0x01 Trig2:ADC1 Trig2:ADC2
23 12 11 0
0x00 Trigl:ADC1 Trigl:ADC2
Mode 3
0x01 Trig2:ADC3 Trig2:ADC1
0x02 Trig3:ADC2 Tl’ig3:ADC3
E42 FIFO4H4R

FIFO RYIEENE@id SPI iEIR5ERAY, HTF SPI B EhA R ASAZE A 50 MHz, Xtk FIFO BYIEEE A :
e 50MHz/SPI1&ET /24 (i1 =480 ns=40 PMEHR (1F 80 MHz IHA)
M ENISH 28 B B S EREUENARFHIIATT FIFO BUREKE, HUIEKETUMIELSETFES

F 15,

ARE
XA EHOAL T (E]RITE A2 TN IF-SFEHFIFO #HEZERK!
5.3 SPI—ER{TIMZIZROEIR
SPI R ENIM BGT60TR13C ZBEESIEN, EEINEBIZMATN (Fi2) FEFEUKRM FIFO B,
VDDD=1.8V
T
l !
LDO
Up to 50MHz | SPI Module
CLK—> VDDC= 1.5V
——CS N—>
- . Registers/
bico Coe o Spi 0| FoM
«——DIO1—> FIFO..
DIO3—» x FSMand FIFO
Xtal = 80MHz

E43 SPIIEIR
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BGT60TR13C IEFEBIUNETF SPI@EEM 1/0 SIFA—MNAFSEEAIM 1/0 5|, DIO[X] BIBITTIE
BRI S EZES BT,

CS_N iZE#E| sPI E1&&FHY SS

CLK ZE#E| SPI FI&EH CLK
DIO0, DIEHZE SPI Fi&&EHI MOSI
DIO1. DO ZE#&ZE SPI Fi&EHI MISO
BGT60TR13C = R$Eftt DIO2

DIO3 EEZEE I

& 46 SPI 5|f]

Pin Name Standard SPI Mode Function Remarks

CS_N CS_N Chip select

CLK CLK SPI clock

DIOO DI HiZ, bidirectional

DIO1 DO HiZ, bidirectional

DIO2 N.A. Not available on BGT60TR13C
DIO3 RESET HiZ, bidirectional

SPI EOMNMIMERS A 50 MHz, AT HEES SPI BTE4IE (a0 > 25 MHz) MR EK,
BGT60TR13C iSFIZM T —FEIMNIEEIET (SFCTL: MISO_HS_RD) , ZiEZ @ IfER DO W LEFAM
A2 CLK BY BB ZIXREERIL 10 SPI FinHIBY FFNE,

5.3.1 IRAESPIRNE

44 BRTIEE SPI #3 (SFCTL:MISO_HS_RD =0) MIBIFE, SPI f£H#iE SPI ENTENFIZES
CS_N I FIEBREEN. [EEY, SPI ENNMRIESE —IRsIEIERANGES DI (XML, MVLEN) BB
E, Mo, EREES CS_N BITFEE, SPI MVIRIER{R I SPI EVMIE—(IFEINSERHES
E%q:(rimm)\’ MiNsEH) BT, ZBFE t(dS) ARERE. SPI ENIMMNERF t(L) BFElA BEER
N E"I:I? CLKo

BEE CLK B9 EFA, SPI MALIE3R DI FUEBF, SPI ENIMAIMTE CLK EFAZ A t(mos) M Z 5 t(moh) BYE]IA
{R4F DI BIFFRAE, LUMAR SPI MBI ARIFATE, MEE CLK FYTBEA, SPI EVIMRIBEENEE
RIZMTF—I&E DI FIEB T,

SPI MM IZTE CLK BY_EFHH1EEN DO BIEEF, SPI MALTE CLK EFHBZEIRY t(mis) #ZEHY t(mih) BY
1B AfR¥F DO BBFI2E. FEECLKEYTIEA, SPIMMIARIE F—{IIREIDOBIEEF, DOTEt(mih)EIRE.

ERE—IfFEEE (LK BHREBEFE, SPI ENUIE CS_N IRBEANSEFLUSIEE R, THLIEE
CLK &fG— 1 EF6H CS_N B EFGZ BIMERBARLETF t(T)o 7£ CS_N EFARZEBY t(dh) BfEIERA,
SPI Mi&&BXIE DO IREh A &R,
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| |
—T— ()
|
i |
|
|

|
I
IH(ch)w—t(cl)—il 50% duty cycle shown but notrequired

U B U B U B U AV

(mosht(m oh)il

D N S S S S S

F—t(mis)—b: :t—t(mih)—

) G G - -

|
— #—t(ds)—

44 SFCTL:MISO_HS_RD = 0,89 SPI IZOFE

| |
—T i
CS_ ! !

I

|

|

I
:
IH—t(ch)-m—t(cl)—ﬂ 50% duty cycle shown but not reqmred

I
rt(mos)»&(moh)»:
|

'H(LH:
I
I

|

I I
I I
} I
|

|

[

|

|

|

! | |

[
|
|
|
|
|
|
[
|
|

(Mos) X X X X X __A X |
I
—t(mis)—* ¥—t(mih)—
|

[ S S S S S Y

|
| |
| |
— let(ds)— — | ten—

(MISO)

Elas SFCTL:MISO_HS_RD =1 ,fJSPiZEONFE

BGT60TR13C AJ7EIA 50MHz BY SPI BYHH4ZEET TE, {ER]LIBIERAK SPI BYHIMEZRF SPl E1&&FH
SPI MI&ERY DI BRI ARIFATEl, FI80, R SPI FIEREERM MISO BIZAFEEL t(mis) B, AR
B’é{E&AI_E% éElt B THY sPI BT ERE, &, FJLUETIZE SFCTL:MISO_HS_RD = 1% BGT60TR13C H)iRE|
SPI BRIEL o

=IE SPI {E B FEEME 45Fh. EHARTN T, SPI ENBMNTE CLK B9 _EFSEHETE DO BIEEFE, SPI
MIIE CLK EFHEZB11REF DO BBFEFAE t(mis)o SPI MHLTE CLK EFHEZE1RIE DO BBFFRE t(mih),
%E*E?E"F—AEJQEE’JLLWE DO BYE I,
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BIRALMsPiEO
= 47 SPIBSFEXR, VDDD=1.71F 1.89V, Tb=-20 E +70°C
Spec Symbol | Unit Value Condition
Parameter Min Typ Max
L o
SPI cl?ck period: 50MHz, with 1% T ns 20
clock jitter
Clock high t(ch) ns 9.0
Clock low t(cl) ns 9.0
Master output setup t(mos) ns 5.0
Master output hold t(moh) ns 5.0
Master input setup t(mis) ns 5.0 T=20ns (see Note 2)
Master input hold t(mih) ns 1.0
Lead time before the first working
t(L) ns 9.0

clock edge occurs
Tailing ti fter th ki

ailing time after the last working ¢) ns 1
clock edge
Data setup time after the DO goes in Guaranteed by

. t(ds) ns 5 .

low impedance state design
Data hold time before the DO goes in Guaranteed by

.. t(dh) ns 5 .
hiimpedance state. design

AR
1. ZTESFCTL:MISO_HS_RD IR EFiEHE, RIMISO _fItERAIZHE 5] SET IE #5s

2. t(mis) FFXTERA SPI BI85 50 MHz HATTIEE. X=SFH CLK FEEE (X1F MISO_HS_RD=0) FIDO BF
B ZEIHIRATER (Fa54HERK) A Tt(mis) = 15 nso X#F MISO_HS_RD=1, E4ZCLK HILH B, 1R
UF R 1E .2 FHIATIE]: VDDD =1.71V, Tb
=+70 °C, #4173 %kCload =50 pF,

5.3.2 ZIEEBF

BFMAFRETERAECM0S (WiR48) . FREICHWN/HFEIRTF50%EBESEBRF (WE 46), 1/0
EOWME 49, WASIH, FE 50, MBI, BIEREELERIEHE,

Input Levels I/O timing
Reference levels
0.7 x VDDD
————————————————————————————————— 0.5 x VDDD
0.3 x VDDD

El46 R FRA/ALSERTE
BNZ IR HE AR IEMNE 2R T B/VNRHSERE Vs T FRIZ B HF (0.3 x vDDD) FS B35 HBF
(0.7 xVvDDD) iR 28 (W& 47),
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ETF0.7xVDDD BINSSMiBIE“1”, {&F 0.3 x VDDD BWiBIE“0", TR, mF R SeRes

2, RHEE Vsl = P& 0.7 x VDDD, S={KAIIX 0.3 x VDDD, {BIEETE 0.5 x VDDD £H. SHIRENEK

48F1%% 49,

vV Logic 1 start
HYSTH- - -2 - - — e

Logic O start

0.3 x VDDD m==rccomed-mmmmsmmmmssss s s A s s e e o o
VS M Tnaea—

47 BEBRNEFNHG

HFHHBEREENHHERE, AIALAES dvr AITEES dv - REENRREK ( RE
48) o RNEEXREEZRISpFREBAHMIBE R TRINE, ERIRETF F| 48 &K 49,

VDDD
0.8 x VDDD

0.2 x VDDD
VSSS

48 L7/ TREEE], FZRMETE 0.2 xVvDDD 0.8 x VDDD Z [&]
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BHELH RSPz
= 48 WINSIRIA9B 4B VDDD = 1.71 E 1.89V, Tb=-20 F +70°C, HIFEERET -40°C; Ff
B RBEYMEXTTF vSSD #Fit, EBRANSIH FRIEZHIRE)
Spec Symbol | Unit Value Condition
Parameter Min Typ Max
LOW level V Vv 0 03
eve N VDDD
0.7 %
HIGH level Ving v VDDD VDDD
Input current (OV < Vi\<VDDD) N UA -150 150
Input capacitance CLK/CS_N Cin pF 2.0
Input capacitance DI/DIO3 Ci pF 3.15
Minimum hysteresis voltage range
between 0.3*VDDD and 0.7*VDDD Vit v 0.175 Viwst_n- Viwst..
0.5x
vVDDD+ | 0.7x
U hysteresis signal level v v
pper hysteresis signal leve HYST_H Viosr/ VDDD
2
0.5x%
0.3 x VDDD -
L hysteresis signal level V v
ower hysteresis signal leve HYST L VDDD | Viner/
2
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HIEALEMsPiE
& 49 S| BIRYZ R EVDDD = 1.71 E 1.89V, Tb=-20 & +70 °C, IMERERNETF 40°C; FiE
FEE94ERS T vSSD $hFith, [EEERMNGIM (PRIERAINEA)

Spec Symbol | Unit Value Condition
Parameter Min Typ Max
LOW level Voutw Vv 0 03>

VDDD

0.7 x

HIGH level Voutw v VDDD VDDD
Output current (LOW) lout mA -5
Output current (HIGH) lout(H) mA 5

Allowed load capacitance to
provide maximum signal Cionp pF 15
frequency on DO

Minimum hysteresis voltage range

V Vv 0.175 V -V
between 0.3*VDDD and 0.7*VDDD HYST HYSTRT THYSTL
0.5 x
VDDD+ | 0.7 x
Upper hysteresis signal level V Vv
pper hy g HYST_H Vivsr/ | VDDD
2
0.5 x
0.3 x VDDD -
Lower hysteresis signal level V Vv
y g HYST_L VDDD Viysr /
2
isi 0.2 xVDDD to
Output pad slew rate for rising Vi V/ns 0.32
wave form 0.8 xVDDD
Output pad slew rate for falling 0.2xVDDD to

dVqr V/ns 0.33
wave form 0.8 xVDDD
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HIEF M
HURALAMsPIEO
VDDD ©
556 Q
Input © {1
VSSD © ¢

& 49 NG| CLK. CS_N. DI, DIO3 ByiEO

o VDDD

100 kQ

kK

Output

© VSSD

& 50 S| IRQ. DO. DIO3 MyiE
5.4 P T ARAZRE X

TEfAiE], MEMBYESHERBETFAVEIHEFMIRENENRAEREF. BTEEZM/HER
E, BFESEURSHMERTT A, TRREMEIZIEES AT AENIESEF.

£ 50 AN THESEFE
Spec Symbol | Unit Value Condition
Parameter Min Typ Max
Maximum absolute overshoot VDDD see Note:
Vos Vv
voltage level +0.5V
Maximum absolute undershoot VSS see Note:
Vus Vv
voltage level -0.5V
pry 3
V2.4.9 730f 113 2023-11-21
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HIE T

ML LR SPIED

RASEE BT 5 mA (FIEA49)0 BFIESHII MY FIHT LRI F IR

5.5 IBIS RE!

NEFE, Al4RMH BGT60TRI3C IBIS RE (FEIJTREMN) . ZIRBEETHFHE, AT EFMK
BRSCERBYF1T Y, AT AENMN/AHESIEEERE, H7E R s1P#1T 724, FrEIRENK

shEEEEEEN (PRG0O=0) .

£ 51 IBIS BERABMAS (BN bis IREY)
Pin Ibis PAD Model
CSN IN: MODEL_654_7345_110
CLK IN: MODEL_654_7345_110
DIO0 /DI IN: MODEL_8138_4982_52
OUT: MODEL_8138_4982_59
DIO1/DO IN: MODEL_8138 4982 52
OUT: MODEL_8138 4982 59
D02 Not available on BGT60TR13C
DIO3 / Reset IN: MODEL_8138 4982 52
OUT: MODEL_8138 4982 59
IRQ OUT: MODEL_8138 4982 55
5.6 SPIThEE

B SPI BAFRNENFHIRKEN 1 MaLFRN +3 1

WEF T, BIEERAHITR. B, ikl

MSB e A Tk, HUtfRERE R/W iI, AFIEEHIE, BEHLELRIXMSB, [FRY, EHEWE
BLFNH, — P RERFRROUVEENEFHIRSEFEE (8 i, GSR0) WHEITHHEI DO (MSB 1
7o) o TERETRE 24 DEHERA, EEMNFFERABRHET DOTBH, MSB Lok,

Igi%iv‘li%ﬂ’\] R/W i, BRMHAFEIREETA: EARAM BRI, SMEANEX B —FIRE
R I\o

BEANER
BohEHiE, BRXFREML, ZMIKER 74, FR—UHELEM (/5) . “I"RRSANRE (B
WE51) o

CS_N _\ /_

DI Address RW Data to Write
(MOSI) MSB  7bit LSBf\1bit[|{ MSB 24 bit LSB
DO Global Status GSRO Current Data
Previous register content
(MISO) MSB 8 bhit LSB MSB 24 bit LSB

Write Operation

51 SPIRFFEANIER

V2.4.9 T40f 113 2023-11-21
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BEERT
ERMFMNZE, FRENMILGRES NEFR—FHRLE, R/W IAZRTIEISE,. SLFRHZE/I DI L
MBI BE EERE, DO TASENEXER,

CS_N _\ /_

DI Address RW Any Value
(MOSI) MSB 7 bit LSB/\1 bit MSB 24 bit LSB
DO Global Status GSRO Current Data
Previous register content
(MISO) MSB 8 bit LSB MS 24 bit LSB

Read Operation

E|52 SPIR FE B

5.7 SPIREKIET

REBREBTM FIFO FIAB SV EERRBH MR, MINRRSANENSERAME. REBK
RYMINLE, REEXSLBS MIFRAR, E 5357,

Burst Mode Command

31 30 29 28 27 26 25 24 23 22 21 20 1% 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ADDR z SADDR E NBURSTS RSVD

o

E53 REEX BT
T&K 52 BT REBRR B SUFERAIFMIER
x 52 REEBERDSUFERMAR

Bit field Bit | Description RST
ADDR 31:25 | To enter the burst mode the following address is used:
OXT7F ... request the burst read/write.
RW 24 Read/Write register access:
Fixed to 1g... write to address Ox7F
SADDR 23:17 | Starting address where the burst starts processing:

< 0x60 Register access
== 0x60 FIFO access
> 0x60 Reserved
- Address is incremented automatically inside a burst.

RWB 16 Burst read or write:
g... Perform a read burst

V2.4.9 750f 113 2023-11-21



BGT60TR13C .
N (Infineon

HiEA L MspPizO

Bit field Bit | Description RST
1s... Perform a write burst, (writes to FIFO not supported)
NBURSTS 15:9 | Number of processed data blocks:

0x00... “unbounded” burst accesses
0x01 to OXTE ... number of words to transfer

pr
EPNIERHI B/ EN 24 (I, EITRIF AL S5 7750
REENIRE

BohEHE, SPIENET DI &1X 32 UREERNT D, B, KREZFF2s GSR0 (U 1B+ MRS
i) KEG 24 M&EH 0B BEF(ImeD0 B, mSFYIEMG, S1Fes/FIFO #iEEE DO BHE
SPIEN. ERAGNEXT, FENNSFSEUEM SPI EN (FIaIRZ B IESE) B

REBIRENFT:
TEIREVFSIF, SPI EIREMISEIE.

CS_N _\ ﬁ

DI 32 Bit X Any Value Any Value
(MOSH) Burst Read CMD

24 Bit X Data Block 0 X Data Block 1 X Data Block x )' HiZ+
Pullup
D.C. set to zero

0 HiZ+ \( s it X
Pullu !
(MIS0) P GSRO

Burst Read Mode

Els4 RERIIRINFS
REBABNFT:

TERERENENXT, SPIEGEMIZES NEHIE,

CS_N _\ /*

DI X 32 Bit X Data Block 0 X Data Block 1 X Data Block x X:
(MOsI) Burst Write CMD
= HiZ+
DO Pullup \( 8 8it X 24 Bit X Any Value Any Value ) Pullup
(MISO) GSRO D.C. set to zero

& 55 REEXEANFS
BUEIR PR BIRHES

FIFO RRYEURTER L IEaKHEBEI M FIFO HIMEE G H. F11ADCRIEE S &K ADC &I,
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AT REZEERRA 24 ([4A42, FHTILUSEID ADC @BiEERE(L (CSx:BBCH_SEL, &NE 4.10 1) ERR

Z= ADCiEE, HERHFIMT,

INRIEFER N ADC, BURLEINES6FAR o

=

Single ADC Channel Data Stream

Data Block 0 Data Block 1 Data Block 2 Data Block x
1t ADC 15t ADC 1stADC 15t ADC 1stADC 1stADC 1st ADC 1stADC
1stResult 2" Result 3™ Result  4t"Result 5% Result 6™ Result (N-1)"Result = Nt Result
56 EREA ADCEE
WRIEFEF S ADC, FIELEH GNEST FAR o
Two ADC Channels Data Stream
Data Block 0 Data Block 1 Data Block 2 Data Block x
1stADC 2nd ADC 1st ADC 2nd ADC 1st ADC 2nd ADC 1st ADC 2nd ADC
1stResult  1stResult 2" Result 2" Result 3 Result 3™ Result Nt Result N Result

& 57 ERF ADC FHiE
WNRIEFE=1 ADC, FIRLEH WE 58FfT

Three ADC Channels Data Stream

Data Block 0 Data Block 1

1stADC 2" ADC 39 ADC 1stADC 2" ADC

Data Block 2

3dADC

15tResult 1%tResult 1StResult 2" Result 2" Result 2" Result

Data Block x

thADC thADC
Nt Result N Result

& 58 EFE = ADC iBi&
. REBEIEEEERERS

FEVNEEUATRERN G LRIIBUREIEIN, LM FIFO IREUKTE X M ERIRIFIIE

BMCMD_RS = (ADDR=0x7F, RW=0x01, SADDR=0x60, RWB=0x0, NBURSTS=0)

= =

V2.4.9 770f113
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BUEF M

BHEALMsPiEA

ST SRR RINER, R HERIHEH SR NTIAE. JRNEREIUM—TF

FUARIREN, BEINAGEREIERAIRE,
Bl REBNEMFFRFT

FNRIEUTREBRAGBLSRNBURZIZN, DUNFFSRMIL 3 FFIRIREX 10 N FEFES!

BMCMD_RR10= (ADDR=0x7F, RW=0x01, SADDR=0x3, RWB=0x0, NBURSTS=10)

5.8 SPISEIRIE I

SPIBURST_ERR #1 CLK_NUM_ERR (Z 3K 43) BEXLEEERWEMRK:
-RHEEL
- S

SPI BURST_ERR 1 CLK_NUM_ERR 7£ F— SPI ESHMERIRBSNMPIRE, FEAKHEAIBEE
FSTAT &1F28H,

NT THEERNERBIER SRR, TN LU EHAMIFER CLK_NUM_ERR # SPI BURST_ERR, %1% 53Ff/T.
& 53 SPI BURST_ERR #1 CLK_NUM_ERR EE X

Length Range Transaction SPI CLK_NUM_ERR| Behavior on
BURST_ERR read/write

0 Null command Os Os Ignored

1-31 Short length error in single Os 1g Command ignored

>32 Long length error in single Os 1s Extra bits ignored

1-31 Short length errorin Os 1g Command ignored
SPI burst header

<24xN Missing whole data word in 1 Os Available data
bounded burst words used

>24xN Extra whole data word in 1s 0 Extra data
bounded burst word(s) ignored

%24>0 Misaligned bit-count for 1g 1g Extra bits ignored
bounded burst

%24>0 Misaligned bit-count for Os 1s Partial data word may
infinite burst be discarded

ERE

- BESANFESERERES e (BAFE) ABREE A TN ip ST T BN F I

- BSERES SRERLIFTEAETN, HAXTFFIFO K, B0 3ERe STSMGETF, BE
BEFTTE

- ZFBIRRES FRELRECLEM FIFO FEER, 1BIXEFA 155, [EEEBEEIFM FIFO F#Md F—7

I—

o
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FERFEL (NBURST=0) FHHIIKIEFEIRE, FIFO FHIHIERJGESWER, STHRIT FIFO EET, A
MITEUL IR FEEIFHIERE L, (BURTEE AL, T FIFO E#EAH HE S HIEFAESKE

zZs
Fto

5.9 EHEAFT

EEFMEMESE (SW. HW, FIFOM FSM &) ZJE, SHEANATEMRS, LHEERENAIME
MWOSC_CLKEERT (WMFK2)NTEREERE, FERENEERFT:

L CS_N="15"'HY, DIO3ATAIT1:=> 05> 1:35H,

ZITAE 59FRT
T_CS_BRES =100 #h#)
T_RES =100 44D
T_CS_ARES = 100 4%}

CS_N l i E
o : ! |
| | | !
| 1 : i
SnE— T T T
t t - ; ‘ I
| | | | i ! E
— : Ak
i ' AN N
g =
—» [« T_CSBRES | L A
| | |
DIO3M |
| | | |
o : |
| le— L RES ! T_CS_ARES |
| | | !
59 EHEAFT

5.10 Ly4a Sy =k

BRTYBENI, EXF=MENMFY), AJEISOFFETHEA (BH4.2) . ENHRBLUTERENE
X
WE I FIFO EfiI=> FSM E1iL
* BRHEN
BRIESEREENRINRS

(@]

o EEFMEWNERITEREE (FIEAZIK. i)

o HITFIFOEE

o HWITFSMEE

o TERETF—SPIGLZAEI, SW_RESET Z[GFEEIER 100 ns
* FIFOER
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BiEA L MsPHzRO
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V2.4.9

O

EEFIFONRE 55T
HANBTEWEE, BEEAEE
KM FIFO FES, HFBRES=0
EEFHFEEFSTAT

MITRRX FSMEE

FSMEE

3% FSM EB R EERELR

EEBE/MAREMITETEERY FSM NER 4423

B E STATO M STAT1 7788
SIPLLABEEENES

S {iI PA_ON

21k (FPARMIMIT2R281E 0, (BF]HE

800f 113
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PLLIZThEERISE

6 PLLIZHREFSE

PLL I&IT R F A Y 58 GHz & 63.5 GHz SERIAMI S M EESIZE chirp, AFRIBRTEPLL FHRA GERIASI) &8
TEFIEINEBRRAIDEUN RF-PLL Z2M#H1TH, b9, EXEEESERENARERSS, TUAETFR
EIBRBEASIRANIFEERT (8], ZIFEREEBARIRIRZE N 80 MHz FURIEE S E BY#,

6.1 PLL OB #hHED :

= 60 B/~ 7 PLL BY3Z[F0 80 MHz BE B HEY 2 R,

6.2 SEN#SE

5MER 80 MHz ZEIE S @I —FKIERREIRZEERMS PLL BRI ORIBRAN. MIBE, BIeh
WHIECE PLL NS E TR H2E, HERBEE S —FKBEFDECE STS, STS =F PLL {RIAEB DN FH

D ZIENENEO, XLERFRMILIRT, FAEE STS 1IRE4 PLL RHIHAIESH (“osc_clkadig”) A
EE FSM BYBSEH, BIMETE PLL R FHTERRSH EHMHR AT . Fib, B %A PLL RS F~ENRIR,

F FSM BIERRETLUBIIFR Y PACRL:OSCCLKEN HEBAZFESLHITINE (BN%E4.67) , ZUTERH
RIZFBRMEZFEHE LR,

Asynchronous
crossing
|
|
| PLL Top
| scan_mode_i
E— : ! PLL analog
' | PLLdigital |
I ‘ - clk frol NA
Q | core aprox. 80
d ‘ | MH
g Pl dia ! l PLL core
5 MainFSM | settings| | ovatisin | STS
ES)_ [ \ yncwith | e
X | | S
= |
S \ | internal supply
> | | | ]
- e
E | VSSRF
: DDC I T VDDPLL I
SRS :( clkzdig ~N :R s L_SSDJQ_( < et
| 7“ VSSRF f
| |
! | [ VDDRF
osc_cLk  VSSRF
60 PLL 1 80 MHz B $p4Z 1 E ¥ FSM

V2.4.9 810f113 2023-11-21
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6.2.1 PLLIEO

REHMERT PLL RIS DS EENITHIESHKAARDES, HMNEFERAEET PLL B9 STS.
XIEATHNEIERATSHRFES. £ FSM [ PLL HF B REHFEERSETE PLL HF 2K
M. RHEAERBESHEARKSHNEATES. XBHNFEMN, FA PLL HFTE PLL 953 5T8T ¢
LiB1T, XMIRT sigma-delta MR EIMERITHB PLL RINERSD ZBINEMABE L B FEXFR. X
% PLL 20 VCO WRUERY, OSRAA A A, M PLL IFE D BN SN EMEHIESR®IERD.
AT HAE PLLIREE, PLLAZOBVEINERS S RF 2E1% O, VCO FEFD H8ResiE il T RF &=,

6.3 PLLE SIS
& 54 BT ETPLLIVAR R £ BB TS,
7= 54 PLL#I4&, VDDPLL=1.71%F1.89V, VDDLF=25%F3.63V, Th=-20 & +70°C
Spec Symbol | Unit Value Condition/Note
Parameter Min Typ Max
Reference Clock
Reference Frequency free MHz 75 80 85 frer= fsvs_cix
See 2.2
78 MHz not
allowed
Rise and Fall Time of Reference Trs fs.clk ns 2 1.8 VCMOS clock
Clock
PLL Chirp Parameters
Output Frequency Range fre GHz 58.0 63.5 |Range dependson
the VDDLF value
Continuous FM-Chirp Bandwidth BW GHz 0 5.5 PLL tuning range
VDDLF Range VDDLF v 2.5 3.63 5.5GHz
modulation
BW requires at
least
VDDLF=3.3V
Chirp slope Slope |MHz/us 400
Frequency Ramp Linearity Error Error % 1 For2 GHz BW
minimum
See 6.3.1, Figure
12, Table 15
Frequency Ramp Settling Time thLL settle Ms 5 See 6.3.2, section
(fast chirp feature active) 3.35
PLL Phase Noise Single Sideband |PNpy100ki [dBc/Hz -80 -75 @100kHz offset
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6.3.1 MEFIFEMEEN

SRERFPRENEEIRETE XNINTF FM LEIESTH R 1%, LMEIREHE NS B IRFRIRE,
ZACRETMERRENEZERE (BRFE33T) . ATFE&UETENRISRERR M &t

VASIH T 2 GHzo

BW=f,,, rt’fstop

Y

Linearity errorin % = (f, ,../BW)*100

& 61 SRERLEMTE X

BRIGR/INETRN 2GHz, BAREN 1%, NIFAHAR ASAFRIZRZEN 20 MHz,

6.3.2 SRR IR E BT 8]

X PLLIESRERIE L I ™o PR a9ed al. EMERE NE Fr7R 62. 15256 3.3 T LUIRIGE
VFAARYBT B E Xo

fll < Minimum shape repetition time >

>
Linear range ofthe shape

~Y

& 62 &4 BSARK P2 E BT E]
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BEFH

RN STIATHRERLSE

7

TEARPATHEERSE R, FRERINAN (J05157

RS ST IHRERLSE

PHNFFREXER410TH,

Szl

B (RF FE)<

(infineon

BRI IEKE) #EEIFMRER,

BGT60TR13C

Vtune
from PLL

— Analog Domain

DIV

RF Frontend — IF—® Baseband ——|Fm—71®

toPLL

Ele3

7.1

M R AR
55 HI Y (RF FE)

ES SRR, SEI T SEIEARINRERIFR B .

VDDVCO VDDRF

v v

_ RF_RX[1..3]
from Antenna

Vtune |
from PLL

RF Frontend

— RX

>

—=  VCO + Divider

Analog Sensor

Test

—IF[1..3]—>

to ADC
—rIF[1..3]x>

__ RF_TX
to Antenna

DIV
to PLL

VSSRF

\

& 64

7.1.1

BGT60TR13C Wk 22l & (L AEE
A LEMERES AT

TRINE RBFHHIEREE SADC, B X SADC HINECE, BEEN 49 Ti. BXERSIBENX, H1EEN4.10 T3,
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iR
RS ST THEERISE

7.1.2 S 5 5 S R A
TREESH PAD #ZOMIERY RF BilmRY BRI,

& 55 RF FE #iig, S/ MEMBRABERSIEERIMEEE, =580 F 63.5GHz, RESEHE, Tb
=20 E+70°C, IAKEEEMRSEE, VDDRF=1.71 = 1.89V (BRIESHIREA) o

Spec Symbol | Unit Value Condition
Parameter Min Typ Max
Frequency Range frr GHz 58.0 63.5
Transmitter
Transmit Output Power? Prx dBm 1.0 4.0 8.0 Conductive Power
Output Power  Variation over | Prx_temp dB -2.0 +2.0 For Tx DAC set to
Temperature #31
Transmitter Power Control Dynamic Pxo dB 15
Range
DAC Resolution Transmitter Power Prxc Bits 5 By design
Control
Receiver (for all three RX channels)
Receiver Conversion Gain? CGrx dB 12 14 16
Conversion Gain Variation Over | CGgx temp dB -3 +3 Including the
Temperature complete

baseband chain
Receiver Single Sideband Noise Figure | NFssbgx dB 12 14 @100kHz offset
Receiver 1-dB Compression Point P-1dBgx dBm -10 -5
Channel-to-Channel RX Isolation® IsOrx dB 40
LO feedthrough at the RX port® LOfeedrx | dBm -30
TX-to-RX Isolation® ISOTXRx dB 50
Sensors
Temperature Sensor Range Tb °C -40 105
Chip Backside Temperature (Temp) Vs | Temp °C Temp = Tsense —a
Temperature Sensor Readout (Tsense)| Tsense V b
Relation
Temperature Sensor Offset (a) a v 0.77384 |0.78984 |0.80584
Temperature Sensor Slope (b) b V/K 0.00286
Output Power at Chip Pad Vs TX Peak Pout dBm PPD_PA+yo | ppp pA selected
Detector Readout Relation Pout=tixIn( A )| at SADC input

pPD_PAY | v Yo=0.00836 V
A;=0.09972V
t1=8.82773 dBm
TX Peak Detector Accuracy PPD_PAac | dB -2 +2 Over fge
C

TX Peak Detector Dynamic Range PPD_PAor |dBm -10 +10 Min. 8 bits SADC

U AES R AR A
) e

V2.4.9 850f 113 2023-11-21
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BUEF M
RIS TR T aERISE

9 R

9 B BUBE A A ST TR A 285 H iRV IR B 2R BRI EREHINER, S zES58%F
FSHITLLE, LUHMRERZNAER, FIt, SADC WP IELRE SADC:CH3 (pd_out)
SADC:CH4 (pd_outx) @8 _EBIES. PPD_PA=pd_out-pd_outxo 4.9 T3,

SEFED 80 MHz ZXEGET #5 5 AJGES 200 SADC BE8, (+/- 10mW) o 79 T IEIEREF IR ERE, BT
TMEREEEE AT 16 X-FLIENE,

7.2 RIER . BR[AISN S

BEHBARSNIERBRABPIMES LUBARRRER, ElREREFESBETREHNERT ADCHAMAS
HIi&o

[
VDDRF
4
CSx#0 BBCH SEL »| Baseband Amplifiers
from FSM CSx#0_HPF_SELx— and Filters
CSx#0_PGA_GAINx——
—IFl[p,n]_i »  Basebandl Ile[p,n]—>
from RF ——IF2[p,n]_i > Baseband2 IFm2[p,n}-> toADC
—IF3[p,n]_i »  Baseband3 IFm3[p,n]>
I
VSSRF
\J

Ele5 HHE AR IS KB IEE
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iR
RS ST THEERISE
7.2.1 H

EHERERBA=MEEEN. S MEER—EEEKEES (HPF). — PR T MARE (VGA). — MR
EE 28 (AAF) LUX— ADC JRh2sH BY, (Jhl 67) o

Amplitude (dB)

>
Frequency (kHz)

Ele6 B
FRASEIE RSN T HR ROEMZS MBI ERRERE, FIFREMEARAEZEENER (Fli0, K&
E) E,J&E—_Hl:l"?o

7.2.2 HEENR
BRI RARER RS S EOH TR, LSRN RRERICHPF, 0 & 56 FrRA MM ARG E ATt

l__?*o

ZRIERRFIFRIZRIFAEAINR KT, HPF RN IZFRRFRLMEE,

HPF + 1st Gain Stage AAF +ADC Driver
T A e e e e e
IF_in - \ | IF_out
. H > > > U o>

Ee7 EWHHEWER, ST EE—1

TmimeE, PIMESHE—RRARIEIB AR, F—RERANEEFEIEZEN 18 3 30 dB, B LUTE VGA H2

iy —

e NPE (B1MFE 5dB) ARG, RAIEEA 30 dB. VGA FHEE—MRALRITUES ISR
25, ARRKESHINEIEm 1 89 ADC XN KRR, SMAME, BEHENRAETAIIREN 60dB,

BEHNEFSHREETER 6, *56M*K57
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BEFH

(infineon

RN STIATHRERLSE

%= 56 EiEIEH2%%EIE, VDDRF=1.71F 1.89V, Thb=-20 E +70°C

Spec Unit Value Description

Parameter Min Typ Max

Fc_HPF_0 kHz 12 20 28 HPF 3 dB cutoff frequency

Fc_HPF_1 kHz 32 40 48 HPF 3 dB cutoff frequency

Fc_HPF_2 kHz 63 70 93 HPF 3 dB cutoff frequency

Fc_HPF_3 kHz 65 80 95 HPF 3 dB cutoff frequency

& 57 &iF VDDRF=1.71 £ 1.89V, Th=-20 & +70°C

Spec Unit Value Description

Parameter Min Typ Max

1**Gain Stage dB 18/30 Selectable, by design

VGA dB 30 6 steps

VGA Step Size dB 4 5 6

% 58 PUREB IS NS, VDDRF=1.71F 1.89V, Th=-20F +70°C

Spec Unit Value Description

Parameter Min Typ Max

fcLPF kHz 450 500 650 3 dB cutoff frequency

LPF_Order 2nd Four poles, by design

LPF_Flatness dB 1 In band flatness, guaranteed by
design

V2.4.9
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HEEH Infineon

MADCIITHEERISE
8 MADCIELThBERSE

ZIBIEADC (MADC) tRIREI=1ZE5SAR ADCEERL. X=ADCAFTHIERBEFHN =127 Pk
B5, HREEFRAERNKFES. —1 1.5 VEBIR (vDDC) HEFALDOWEBER (SILE 4), LR
F3k 309AY MADC_EN fiiBF, S8E43HiIEE. MADC HEMBEIYREE R 3077HY BBCH_SEL il 51
MREFRE—REA/ZR. AT ECEIEESSNEBIER, ATLUBER 30 HRY BBCH_SEL 1EFE—18
ADCIBiE. B ADCIBES=1$ ADCEBE, HIFEHZE 37 I APU 1 APDHIEE5.2EL,

| |
VDDC VDDA VAREFVBG
SYSCLK_j———— | Multi ADC
from FSM ADC_STARTADC_i—» ——ADC_EOC_o—»
. ADC LDO to FSM
ADC_SCAN_j————» Control ADC ADC_SCAN_o
ADC_TCR_1———»|
——ADC_TCR_o—»
Bandgap
ADC_IF1_i > ADC1 —ADC_RESULT1_o——»
fromABB ADC_IF2_i > ADC2 ——ADC_RESULT2_o—— to FIFO
ADC_IF3_i > ADC3 ——ADC_RESULT3_o——»
| | |
VSSD VSSA VAGND
\ \ v
68 MADCIEE]
8.1 MADC E2JREB[EZEK

ADC 1 BYEBJR AR5 i) VDDA e, MEB ADC BEBEMMHEAS | VAREF I8fft, AT IERBRA XIS EERY
BBESURE, N1E PCB _EfHFE C =470 nF BY{ ESR ZERER,

V2.4.9 890f 113 2023-11-21
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MADCIIhRERLSE
VDDA VBG VAREF
Cor | | Multi ADC Supply ::Cm
VSSA VAGND
& 69 MADC HIN\ 5|1 ZE R
E’@'i/l\?%i’ﬁ |BAl VSSA #1 VAGND H = PCB EHIERIEINEERE, FHRERBNRARERIIXE5|fH%
<o
%59 MADC EBES %, VDDA=1.71E 1.89V, Th=-20 E +70°C
Spec Symbol Unit Value Condition
Parameter Min Typ Max
Positive reference voltage with
respect to VAGND, generated VREFP Vv 1.14 1.2 1.26
internally
Negative analog reference VAGND v 0 01 R.efers to board
voltage design ground plane
8.2 MADC A&

;iﬁ%ﬁﬂtﬂ T ADC 2, BEBS—RIK, FMESHRNERITEIRERER. FIESHHIFHYE
PR

A
fADC_CLK: fSYS_CLK
&g

YORADCTETPR EE (FR32FFBYBG_EN) ZHIFFIAREF, ERBE T —LEEmIRE. NEEXMWER, B8
B84 RN ARHIR LB F,

% 60 MADC #4&, VDDA=1.71F 1.89V, Th=-20 F +70°C

Spec Symbol Unit Value Condition

Parameter Min Typ Max

Resolution 12 Wlth default
settings and

V2.4.9 900f 113 2023-11-21
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BIEF 1
MADCIE{ThEERISE
% 60 MADC ¥I#&, VDDA=1.71F 1.89V, Th=-20 E +70°C
Spec Symbol Unit Value Condition
tracking conversion
Table 63
Analog input voltage Va % 0.145 1.455
fanc_cik= Fsvs_cik
See 2.2
ADC Clock Frequency fanc_cik MHz 75 80 85 ee
78 MHz not allowed
Signal to noise ratio SNR dB 55 64 @ -6dB FS
i i -6dB FS
Spurious free dynamic SFDR dB 58 69 @
range @ 600kHz
@ -12dB FS each
input tone
Inter modulation product IM3 dB 62 69 P
@ 600kHz max f
@ 50KHz Af
e 1**order Filterin
Bandwidth input buffer BW kHz 600 .
input Buffer
Including one
S . tracking conversion,
Conversion time - excluding Count ..
) Nconv 24 sampling time not
sample time s of i
clk included
Count
Sampling time Ts socl)an 4 8 @ 80 MHz clk
clk
Wake up time - bandgap
and BG reference Buffer Twuecs us 300 600 1000
without startu
Wake up time - ADC Twuanc Count 660 . . P
sof calibration
clk
ADCO:DSCAL=0g
Count Typical conditions:
n
Startup calibration time? TsucaL socl:f 3361 6049 16801 ADCO:STC=1s
clk ADC0:MSB_CTRL=
1g
Setup time common mode T 1
input voltage vew Hs
Power supply Rejection PSRR dB 20

Ration on VDDS

* IIHRIER S K

1) Tsucw=(1792 * 27 (ADCO:STC) + 896" ADCO:MSB_CTRL +1569) * 1/fsvs cix
2) JE I AT B AT HY, S BE AT 5] = Twunoc + Tsuca

V2.4.9
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MADCIH IHRERISE
8.3 MADCH Z &

ZEOSENMTERP, BT0ERT 2RREREB LI REE R FTWI2MEIRNF, Eitt, 7280 MHzATH
BT, ADCHIRAREIRE /92.5MSps. E70ER T SARADCHEY %,
BEEIRT. FrAEEESEiniTEMRENE (start_adc ] eoc ZHIFN—NEHAZ8]) HAFRE,

ADC_CLK N I | L1 | I l [
start_adc
busy |
result | old new |
eocC
sampling conversion track sampling |
8clks 16 clks 8clks —4 t_<—
E70 SARADCHEIREYFEE, 12i
8.4 MADC/E N5

TERRT5TE ACHBEIREF.

| I '
| I :
[ I
- |
: :M ...FSM Timings
! ' |
| |
| |
'« DeepSleep |, Idle «
I CS(C)DS cs(o :
: |
, |
| I '
| I '
| I '
| = '
I @ | '
[ = '
FSM Signals § Z -% :
& & 2= |
E71 MADC/STIEIFFLIR

ENEMUHMEE, FSM BMNREBRERNBEANTHRN. L, Twe-RTEHREEMFNZHNE, B2
ADC 12 TE PR BRI ER KBS 8],

Tk 61 ERBENIFLIR:
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% 61 MADC BYF£J3R, VDDA=1.71E 1.89V, Tb=-20 E+70°C
Spec Symbol | Unit Value Condition
Parameter Min Typ Max
Wake up time Twuaoc us 8.25 @80 MHz
§etup time common mode Tun us 1
input voltage
Wake-up time for bandgap
and bandgap reference T WU |ps 300 1000
buffer
8.5 MADC %153
ADCES AN N faoc k= fvs c= 80 MHz, TRBERFET T, AT UBE =D ARBIMEL:
o KFF
o FiR
o IRER
8.5.1 X+

EFE—MER, BEIENBERRETMANER L, F4:0%8)H ADCO:STC iIiFHl, TR 62 ERTHEF
28{F ADCO:STC. AF$h/EHA STC_NUM FIR 8] Z 8 pIEX &Ro

* 62

ADCO: STCEE (BNH4.3%15)

Sampling clock periods

Sampling timein ns
(fADC_CLK: 80 MHZ)

ADCO:STC STC_NUM tsample
Op 50

1 (default) 100
20 16 200
3o 32 400

EKEEREITE AT Nompe= STC_NUM

8.5.2 L3350}

REXEFBERBNBERERDED 13+ 27 EBERR. A TIRFNERB LSB I, FTE 13 MBIH#HAERA,
NTIRFERBIMSB i, FRA— 1M ETHER, BABRTEHEF2RKE ADCO:MSB_CTRL:

o Y1 MSB_CTRLIEE N 05, NMEREA (1) B FhEHA
o UWNRMSB_CTRLIZE N 15, NMERRK (2) TEIFHERE

i a)i NI R O

V2.4.9

Neonv= (13 +2 + ADCO:MSB_CTRL)
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MADCIZ ThEERSE
8.5.3 ERER

UMV, ADC HUITERFAFREH, SARPITIVRIRERS LR, BIREURT (I ADCO:TRACK_CFG BYIZE :

=63 ADCO:TRACK_CFG fE&®
Additional conversions Remarks
ADCO:TRACK_CFG TRACK_CFG_NUM
Op 0
1p 1 Default
20 3
3 7

—RERERFE (LRI ERAY[E] A
Nirack = 8
BANERBFR A IRERES BT ELATIE] 9
Nirack a1= 8 X TRACK_CFG_NUM

8.5.4 ADCHEHR K
RIE8.5.1, 8.5.2% 8.5 30 MR NI T EREEMTE W T LU FEHF:

NADC_CONV = Nsamp + Nconv + Ntrack_all

EEPNsampiEa__\%*éF;xi&, Nconv i%/"_l__&?]@;i?ﬂ, Ntrackia__\ﬂﬁﬂl%% /H\Ho
FRB ADC 35 fos cx B o

8.5.5 ADCHREEE

ADC RH# = ADCO:ADC_DIV {&E#H] ( WK 22 )o ADC FIRBEZRM faocsae = faoc_cx /ADC_DIV 451 o
ADCO:ADC_DIV EEE AT B ADC R BRI EP AL, #08.5.4 ik o

ADCHIEHEZR N
fanc_samp = fanc_cik/ ADC_DIV
with ADC_DIV > Napc_conv

*x 64 ADC E#Z, VDDA=171ZF 1.89V, Th=-20 E+70°C
Spec Symbol Unit Value Condition
Parameter Min Typ Max
ADC sampling rate fanc_samp MHz 2 4
Effecti i

ectl\{e number of bits ENOB 1 105
resolution
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SADC I THEEHISE

9 SADC I IHEEFSE

fZ/%23 ADC (SADC) ZEIBIE 2 H 8 {i SARADC,

£%28 ADC AT RIEERE MU AL S BERNINRICNSEREH, FHREEETLEE SADC FiF81%E
(504.2275) o ZEIBRLEIARMNE FIFO B MADC BURMIRVIRAH (B5.17) . BUIAERT, SADC i&
BENIREUREERESEIE (SADC_CTRL:SADC_CHSEL=0, W4.975) » BEZIKEIBEEN49 T, SHE 72
SADCHIEE I KAF LI 10 (UEFAWE (509.27) -

B TFFrRREEREtE], ADC BHRE—TMREEIAAA, BEMBE T REBAETA (XEHE
B MAPRRIER) o

Temperature Sensor :Ch0 —P\

RSVD :Ch1

Temperature Sensor reference :CH2

pd_outx:CH3

pd_out:CH4

ifx_mix3:CH5
if_mix3:CH6 —— Data to test register

ifx_mix2:CH7

if mix2:CH8 — SADC: end of conversion

ifx_mix1:CH9

if_mix1:CH10

RSVD:CH11-15 —————™| ? {

» Header datato FIFO

O O

> Single ADC

Channel Select (1to4) (Config) SADC_ready  Start_ADC
Normal Operation =0x0

72 SADC—1{& 1Y

9.1 SACRYIHEE
FSM #z#l SADC = EF S BN

e BHR:
o SADC fRIRTE FSMIRTSHUERIFN ERER AT LUBE csCx HFFasB A (54.11)
o #9A1L:
o FEAHM SADC_CTRL IZHIFFHRPEFRESTFRTPHIBE (5ESHFE4L9T)
o f%:
o FERIEERBNERHAIBIREA chirp-start Eifil & SADC A /51
o BXE @i EIX SADC_START | SADC_CTRL FH1Fes (BN 5F4.97)
o HR:

o REMEHTME, RREREFHEELERTFRSADC_RESULTSHEFRFR (B14.2271)

V2.4.9 950f 113 2023-11-21
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SADC I THEEHISE
9.2 SADC FH# AT

SADC BYHH{ESIETTHNZER A 20 MHz, H faoc k= fSYS_CLK = 80 MHz #§H. SADC /ZahEYie] (TEahiRE)
101 NESEERE, (BRIIRE) A 422 NIHER, NREEREBERHSEAEESETL, NallfE
o1 A 5]58% 52 )2 TR Ao

FSM-reset |
ADC_CLK FI_I_I_I_LH_I_I_I_I_I_L ..... I_LI—LI_I_I_I ..... I_LI_I_I_LI_LI_I_I_I_I_LI_L _____ I_I_I_LI_LI_I_I_I_I_L[_I_I_L
SADC_ISOPD
SADC_RDY ‘ | i —

Startup | SUCAL | Ready

. (optional) .

101 cyc | 3210y |

E73 SADC/ZEhEY R

R IEIN B I F R R B 45 RS 7788 SADC_RESULT BY 353EET/E] Ncow en (B 4.22%) HAUTREE
N
Nconv_ten= (Neonv* Nsampte _dfie ¥ SESP X Nepread_early_samply) X OVS
XE:
Neonv= 13 BT ¥ E HA
Nsample_ane= 16 ‘B E0E HA
Nspread_early samply = 16 NS4 FE HA
OVS ... 8 J1SADC_CTRL:OVERS_CFG (B I154.97)
SESP ... &I SADC_CTRL:SESP (W 54.9%) ,
8 I HFEM SADC A A
Dout g = ((2"8 XV ain ) / VREFP) X G ain » IRZE/9+0.1%
X8
V anie SADC BYEIAERN
G nnie ADC HEIRAVIE S, ATLUEE N 1800.75 (BILE 4.979) VREFP=1.21V,
AT R DYR, STRERVIZE N3 (BR4IT) . I T ERNSINRAERES
W, B2R7.1.27 4.9,
JEFE: B2HHSADC
BEHSADC, HEFSFECSCx FIRE (BIE4.1173) SADC_ISOPD=05" (f sys cxk ST BLIEM—TET
SNEFHEA BEE i SERL) o
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HEBRTHAE

10 SR IhEE

10.1 =0

HERNEBXERIRBAUSTESE (LFSR) » ERER—NBENA M 5, ATEFIER FIFO, XAH
gﬁﬂizg%mugtg] BGT60TR13C _EAY FIFO EIN FHAMIESS (AP) RIFMZREEE, SIEEHMIRmNER, B
EXBINFES,

SCINAY LFSR B LA T B IEHEIR : x 24X Hx0+x*+1.

BGT60TR13C
LFSR | Reg.
SFCTL
I
I Test
: pattern
I
MADC l - Memory > SPI
A A A A A
o =
o -
O o =
2 rT T ¥R
E74 WF MK B HIEE

%F—1> ADC 1818 ADC_CH1 i #UE AR B LSFR £ i 23V EUIR R 555 B,
Hin@En] IR BAHEERETHRER.

e BJLUEIT{ SFCTL:LFSR_EN=1; BEILEMNIAER (51E& D 4.8)
o BUENMNRAEUETMARE ADC £UE
o {5/ MAIN:FSM_RESET= 1 si#{T#I84 1%

10.2 CWIRT

EESR (Cw) BERT, ZREFRENRHEIEENVRBNE, £ cw EHEFRHRITERAR,
AR ITHRIE):

o RSB FEIHE X RSN /B8] S E4R 2B
e PLL/RF/ADC{EH PLLDFTO (4.18) #1 CSU1 (0) H4RIZMIEITIT -
o FRAEEM CSY/FRIGEIIRTEITLATHRER
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BEF

2R ThaEE
e REPS/REPC/REPT BY{EFNMNIAE X B i) FA FH2 pk « e 4bAni

o AJLURERIZ«ERINM” RIS M FIFO FRiE 3R
AR
HFITER, “IEHUREZE EXIRIFEE.: #1401 TEK, 17°CS,

10.2.1 B cwiER

N CW IR Z Bz ST HW B sw E &,
tE, ATERAWIEN, NMEREUTSE:
e BRI MAIN:CW_MODE=15 (£14.2)
o IRIEEXHEIANCIIEHSH EFESS (4.10 F4.16 FRNIRE)
o BRI PACRL:0SCCLKEN (£M4.6)
o EIIAIR 1 Y PLLXFSU IR B RIGEINE
e 1%E CSD/CSI/CSUL R@iEE (BM4.11)
e 185 PLLDFTO:BYPRMPEN=1; (&014.18)

182 {E A FRAME_STARTYENfil & 28, O A Al LUK E FNIE 75FiRBI REASRIRE :

o TRIGH#L: Bk¥%ZEI1 (DS->IDLE)
o TRIGH2: BkF%E| 2 (IDLE ->INITO)
o TRIG#3: BFEE| 3 (INITO->INIT1)
o TRIGH4: BKE 4

o TRIGH5: BkE 6

afineon

SAEREHT TEULRER, SRR LIEH/HRIE (Fsu) AERE, HBEIRIERE

7£ DFTO: BYPRMPEN=03s->1s B PLL 35 FIIBIEH -

e TRIGH6: BKE 7

TEUERYER , APURNRIEENEHADCIRIEADCORVISE =%, MR APU=0 KAt 425,
BT L& ADCO: TRIG_MADC Frhfiik MADCo, —B 4T APU $RE2RFEZA, Al

LATE FSM BB S E I ER S — DS,

o TRIG7: BKES
o TRIG8: BEE 10
e TRIGY: BEZE 11
e TRIGX
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A Infineon

HRINAEE

” 20
I | I
| |
I | | I
® . . . o
I I I |
TWU after DS . T_INITO | T_INITL ol TPAEN | 1 1. FSM Timi'ngs |
| I <204us | <204ps | | /| | TSSTART b | |
| 1 1 1 l | |
i | | i I I ro ! !
I I I I | Lo T | :
! Idle : : Interchirp Up : : : 'Active | | InterchirpUp |
Cs(a)l i | CSUx+CSCx | e C{SUX+CSCX | | CSUxkCSCx !
i | | | | o ST ' '
i | | I | Lo i : :
} :PLLln large :PLLin high : : = : : gl ! ! !
I 1 BW I performance | IS | S : : ) : :
\ [ TR I ! Lol O 8 | |
I L= E (IR tI | o | D_OI o | g |
\ =R B 5! = ES |
| I Eg= | & | I = | 5 |
| 2S00 (=] al IZF Ol w | o |
I . Q Q £ | €
| FSM Signals !IE é ﬁ I& E;I | EI ‘E‘I g I E‘ I
| : - | : | I I
I
I, PLLlocktime £, 1 TMRSTRT,I, TRAMP L IMRENQ'_ TEDU,' pi|
: (T_INITO+T_INIT1) % | <52us : PDCR2 : : : Timings
PLL Signals | o | ! ! !
ramp_progress signal
(from PLL)
™ bA
& 75 “ gkl KA B el 1 By P B’

FSM EE T FSM IR ELIVIRRE, LUEEE TRIGL EFEE.

S ERNIEB TR S HF ESEFYIRREMNINFE. S RENSKITRESE (51 EXEAEIL
BST BT R, EhaLUNEEFERE.

10.2.2 EHHM Apc MR E

MXBFRERTS W RREEEFEA, EUZWEPRDEE— MR B 80 MHz OSC_CLK BIARMIRE S
B SN RPN, ZWINESAESFEE RFT0 P42 (B 419 1) . BIEATHER,
MR F A UE RIS NEFTE. MADC HH B 75 ITRIGTEVfRA FHIE R APUL HIEEMEDSIE (B
4.1671) . BZTHHNE, FERITFSMEE,
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HEIRINRE

BGT60TR13C
Rx channel x, x=[1..3]
Reg. Reg.
RFTO Ef;i’ ADCO
£ PLLx#3
Anal
o el
Test
tone
Reg' CLK >
RFTO [ ™ Distr SPI  |— Memory
=
( < il l oa
3 ==
8 kl) ‘T) [ v 7

E76 EH /ADCIHAEE]

L INREIR M T —FhIE B EREANIRFIAIR B RSN A5, TR A LURIZIEEINER, 188 HPF ETIES
FELETERER (0), 188 ADC (B014.3) , FiET SPI BREFIEIENN AN Bz 28 8 T,
DI Se B E wiE S TR TE T,

E77TE/R T ADC IEEB— R, HEFRA—TRELER 0SC_CLK BN 400kHz MiIXZ BT, IRE TR
[E VGA 1 & FTHIAR[E%EE

Internal test tone too large
saturating the ADC (1.2Vpp max)
¥

-5 0

10

15 _- -20 -
S 2o 5dB VGA gail
-] L
- ?Step Range s
< 0 42dB A
3 st 3
= wf 3
- | 5
s “r Range H 5
@ sof 9 +18dB @

ssl ‘—1—} - min fix

<0 [ Range L BB Gain ‘

85 [ 1 1 1 1 1 1 1 140 . i i H

0 2 4 6 8 10 12 14 16 0 200 400 800 300
PGA Setting # Test Tone (kHz)

& 77 T B: FFT /SRY ADC ¥
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10.3 IRQHIH

BGT60TR13C {Rft— ARl 5IfiMaH (IRQ) o ERVAMERT, IRQES AT FIFO RUEZKTF, WTFFR

ro

IRQIREBEX :
e IRQEUTERTAS:
o CS_NZTHEEF, #FH FSTAT:FILL_STATUS >= SFCTL:FIFO_CREF (53 14.8%04.23)
o IRQEIE (BAF) :
o CS_NZTHEHEF, HFSTAT:FILL_STATUS < SFCTL:FIFO_CREF (5 14.8%04.23) »
o BXCS_NARBFEEK

TEERT FIFO RLIERER T IRQ 55,

FIFO_FULL
FIFO LEVEL
|
CREF |_________~ _ e e N Y
[ ! [ I :
[ : [ I |
| | |
[ ! [ ! I \
[ ! [ | I |
FIFO_EMPTY ! ! I :
I ! I ! |
o |
|
[ ! \ : I !
[ | |
IRQ \| \ : || I I | r
[ l T I 4
I : :
|
NORMAL BURST READ BURST READ NORMA
CS_N PlREADl | FROM FIFO I |FROM FIFO |SP|REA

78 FSM IR EIERT B A T IRQ IR

|
oF
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11.1 =01 #1

AXMAT — NN KIEENEEERMIETFRIINEERA, EEEBERIT, FRSMITE
MEoPRALRRINE,;, MAEKEBRKRIVT, FiHERIIRRA, EoPHRKRE. SHHNEEDRE
AT #R FIFO I EiEM TiEEiR. B 79FR, & TN #1 B9,

......................................................... Framex8
.......................................................... Shapeset
..................... Shapegroup#t ~ ~~~ Shapegroup#2
Shapel Shape 2
. Channel setl : Channel set2
SE | /N :
Lisghz /1 64 | S )\
2% /o '\ :2Ghz_ 11 | " 16}
b L L .
- 1:2;us dleims  © 60ps S
64 samples " | < ldleims .-
4ach 256 samples :
¢ 4ch :
~4100 s - ~4000 ps };
79 20 #1 ENX
BAIgE:
T_WU =1000 us (B I15E4.279)
T_INITO =70 pus (BWEE4.15T)
T_INIT1 =15pus (BWEE4.1279)
ADCO FH7F22HHI ADCIRE:
ADC_DlV =40p - fADC_SAMP =2 MSPS
TRIG_MADC =0s
MSB_CTRL =1
TRACK_CFG =1p
DSCAL =08
STC :lB
BG_CHOP_EN =0p
BG_TC_TRIM =0p
ADC_OVERS_CFG =00

Frame Definition (see section 3):
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Frames to be run =8
Shape set =1 (shape set=frame in this case) - RT=1 = REPT=0
N_SHAPE_EN =2
FRAME_LEN =2*1
Shape group =2
Shapel =enabled and repeated 64 times - RS=64 - REPS=6
Shape2 =enabled and repeated 16 times - RS=16 - REPS=4
Channelset 1 =enabled - RC=64 > REPC=6
Channel set 2 =enabled - RC=16 - REPC=4
T_SED =1000 ps (see section 4.17)
T_EDU =0 us (see section 4.16)
T_EDD shapel =12 ps (see section 4.16)
T_EDD shape2 =60 s (see section 4.16)
MESEENX
27|
SRR - PACR2: FSTDNENIZEN1E 3, (BIHAT)
=>»PLL4:FSD set 0
=>PLL5:RSD set 0
=>»PLL6:RTD set 0g
HIRE— A=, FSU = 58 GHz > L 24 {45 101010100000000000000000
FoEA™ 3 = 5GHz
P E, APU S 64
ADC K, fanc_save 2 MSps
V=E
KERTE], T_ACQUX > (APU) /faoc sap=31.5ps
F At iE], T_RAMP S T_PAEN + T_SSTART + T_ACQUx + T_ECM - T_START=37.5 s
A
T_SSTART =>1us
T_PAEN =210 s
T_ECM S3pus
T_START S8us
T=Z:
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¥, RTU =>37.5 us/100 ns= 375
#1{, RSU = ~1.667 MHz >BRET 241 101010101010
HEER = RTU*8*RSU=4.998779297 GHz
2]
EAH = PACR2: FSTDNEN: 1 £ 3, (B154.77)
2 PLL4:FSD set Os
2 PLL5:RSD set 0g
2 PLL6:RTD set Og
EIAE—MAZE, FSU = 60 GHz 2 LA 24 fiIAR44: 110111000000000000000000 ,
FRHRE B = 2GHz
FEAE=E, APU 2256
ADC KAEZ, fanc_same 2 MSps
RE:
SRERTE], T_ACQUX > (APU) /faoc same=127.5ps
F3 At E], T_RAMP > T_PAEN + T_SSTART + T_ACQUx + T_ECM - T_START=133.5 s
A
T_SSTART D1ps
T_PAEN 210 us
T_ECM S3ps
T_START S8us
F=:
¥, RTU =>133.5 us/100 ns= 1335
1, RSU = ~0.187 MHz > BRESEI241i1: 100110010,
HEHR =>RTU*8*RSU=1.994677734 GHz
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& 65 CSU1_0 FF’/EE
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Symbol Bits SET Comment
TEMP_MEAS_EN 21 1,
BBCHGLOB_EN 20 1,
RX3MIX_EN 17 1,
RX3LOBUF_EN 16 1,
RX2MIX_EN 15 1,
RX2LOBUF_EN 14 1,
RX1IMIX_EN 13 1,
RX1LOBUF_EN 12 1,
LO_DIST1_EN 11 1,
LO_DIST2_EN 10 1,
FDIV_EN 6 1,
TEST_DIV_EN 5 0y
VCO_EN 4 1,
PD1_EN 1 1,
TX1_EN 0 1,
% 66 CsU1_1 FFaRigE
Symbol Bits SET Comment
BBCH_SEL 23:20 0111, 3ch ADC mode
BB_RSTCNT 19:13 101000,
TEMP_MEAS_EN 12 0 It will be removed
MADC_EN 10 1,
TX_DAC 4:0 00111, Low Tx power
% 67 CsU1 2 FFHRIRE
Symbol Bits SET
HP_GAIN 23:20 0111,
VGA_GAIN3 14:12 0y
HPF_SEL3 11:10 11,
VGA_GAIN2 9:7 0, Low gain settings
HPF_SEL2 6:5 11,
VGA_GAIN1 422 0,
HPF_SEL1 1:.0 11,
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%68 Csu2_0 FFRIGE
Symbol Bits SET Comment
TEMP_MEAS_EN 21 1,
BBCHGLOB_EN 20 1,
RX3MIX_EN 17 1,
RX3LOBUF_EN 16 1,
RX2MIX_EN 15 1,
RX2LOBUF_EN 14 1,
RX1IMIX_EN 13 1,
RX1LOBUF_EN 12 1,
LO_DIST1_EN 11 1,
LO_DIST2_EN 10 1,
FDIV_EN 6 1,
TEST_DIV_EN 5 0,
VCO_EN 4 1g
PD_EN 1 1,
TX_EN 0 1,
% 69 CSU2_1 FFasigE
Symbol #Bits SET Comment
BBCH_SEL 23:20 1111, 4ch ADC mode
BB_RSTCNT 19:13 101000,
TEMP_MEAS_EN 11 1, It will be removed
MADC_EN 10 1,
TX_DAC 4:0 11111, Highest Tx power
®T70 CsU2_ 2 FFRIGE
Symbol Bits SET Comment
HP_GAIN 23:20 0111,
VGA_GAIN3 14:12 111,
HPF_SEL3 11:10 11,
VGA_GAIN2 9:7 111, Highest gain settings for
HPF_SEL2 o5 1, longest range detection
VGA_GAIN1 4:2 111,
HPF_SEL1 1:0 11,
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CSCxHFFRE:

=71 CSCx BERSE

CSCx

Register RST csc1 csc2 csc3 csca cscl CSCDS
PLL_ISOPD |1 0 0 1 1 1 1
BG_TMRF_EN |0 1 1 0 0 0 0
SADC_ISOPD |1 0 0 1 1 1 1
MADC_ISOPD | 1 0 0 1 1 1 1
BG_EN 0 1 1 0 0 1 0
RF_ISOPD |1 0 0 1 1 1 1
ABB_ISOPD |1 0 0 1 1 1 1
CS_EN 0 1 1 0 0 0 0
REPC 0 0 0 0 0 0 0
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BGT60TRI3C A ARFBEEHZE, 1BEKER N 300 um, ZHNEIEEA 240 umo 1R¥E IPC/JEDEC AY J-STDO 45
H, HEESUREFSR (MSL) 7 3. 80 £/~ 7 BGT60TR13C FEMINMMELEMIER . KAEWE
81 Filvo 1R~/ 6.5 x 5 x 0.9 mm?, JRIKEIEEA 500 um. FEIMEWE 82 Firm. FERZFR: PG-
VF2BGA40-1,

6.5 mm

A
v

i
H-Plane | 3.5mm

ry
A 4

E-Plane

2.5mm
5.0mm

:4 2.5mm =:

Package Dimension: 6.5 mm x 5.0 mm x 0.9 mm

80 BGT60TR13C TR{IE

O -

O -
DIV Die @5

Q-
L K J H G F E D C

1
B A ‘

o

o

i

w

QD@

81 BGT60TR13C {1 E
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All antenna geometry:

All dimensions are in

(0.09)

:| o 1ofe

units mm

The drawing is In compliance with ISO 128-30, Projection Method 1 [-¢»]

LOx
[0 15]c A 0.3:005  [40.15({A-Blc|
4o 0s@idf
(0.9 Max.)
8 5 0.55 0.52 by 0.33 - Flipchip
<] | o I Underfill
I [//1o-2]d g
| 0000000 G&T
I (o] 7 g
' o |
o o 1 E = o |
C | [ - o
S LG 5 o
' S Coplanarit =
| \\\ = ! 0004
1 I @ /L K J H GllfF E b ¢c B |a Index
| 15 &“:7 3 I Marking|
Antenna Geometi g’ (0.17)
0.55 o Ball Array Centre
%]
Ball Array Centre
1 0.24x0.03
Standoff

=] 82 PG-VF2BGA-40-1 3 42
8
Pin1 marking 1 0.3
0|0 o ={
o *
D ©
O %
™ 5.3 0.75
1.5
All dimensions are in units mm
The drawing is in compliance with 1ISO 128-30, Projection Method 1 [G—@]
=] 83 PG-VF2BGA-40-1 &
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Top Side Back Side Package revision
ge—T00Q0 000 O

D

i

000

6TR13C
GYYWW

O o)
00000

Product name
/

G =green
| _—YY = production year
WW = production week

Lot code

& Index Markings

E 84 PG-VF2BGA-40-1 B9tRi2%m R (GRfl)
12.1 RE XL

& 72 PIRERIRLEMEERIKITRIE, HERNXATHRER VEESERLENERN, BERNREKRERE
RERMNARARIRE, AaREREENKIEM,

x® 72 HERAXLENE

Spec Unit Value Condition

Parameter Min Typ Max

RX_BW, TX_BW GHz 58.0 63.5 | Antenna bandwidth

GTX dBi 2.0 35 5.0 | Antenna gain of a single TX antenna

GRX dBi 2.0 3.5 5.0 | Antenna gain of a single RX antenna

HPBW_RX_E Deg 50 65 80 | Half-power beam width of a single RX antenna
in the E-plane direction

HPBW_RX_H Deg 20 35 50 | Half-power beam width of a single RX antenna
in the H-plane direction.

HPBW_TX_E Deg 50 65 80 | Half-power beam width of a single TX antenna
in the E-plane direction

HPBW_TX_H Deg 25 40 55 | Half-power beam width of a single TX antenna
in the H-plane direction

D_RX_RX mm 2.5 Center-to-center distance between RX
antennasin X and Y direction
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Symbol Description
AAF Anti-aliasing filter
ADC Analog to digital converter
AP Application Processor
DAC Digital to analog converter
ESD Electrostatic discharge
FMCW Frequency modulated continuous wave
HBM Human body model (related to ESD)
CDM Charge device model (related to ESD)
HPF High pass filter
IC Integrated circuit
LPF Low pass filter
MCU Microcontroller Unit
PLL Phase locked loop integrated circuit
RF Radio Frequency
RSVD Reserved
RX Receiver
SPI Serial peripheral interface
X Transmitter
LDO Low dropout voltage regulator
RST Reset or Default setting
MSB Most significant bit
LSB Least significant bit
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Document version | Date of release | Description of changes
2.4.2 2020-02-21 Updated description for FRAME_CNT in Table 24 and Table 45.
Updated Figure 49 and Figure 50.
Remove typo in Chapters 5.3 and 8.
Changed text in Chapters 4.6 and 4.7.
Changed Table 60.
243 2020-03-25 Added line for DFTO in Table 20.
Typo in package name in Chapter 12.
Added Figure 83 and Figure 84 in Chapter 12.
Removed remaining QSPI statements in chapters 4.8 and 5.8.
2.4.4 2020-05-04 Updated Min values for Table 6.
2.4.5 2020-06-23 Updated description for:
- TR_WKUP and TR_WKUP_MUL inTable 21
- TR_INITland TR_INIT1_MUL in Table 33
- TR_END in Table 33
- TR_FED and TR_FED_MUL in Table 34
- TR_START in Table 34
- TR_INITOand TR_INITO_MUL in Table 36
- TR_SSTART in Table 36
- FSUandFSD in Table 37
- TR_EDD in Table 37
- TR_SED and TR_SED_MUL in Table 38
2.4.6 2021-01-08 Update paragraph 4.2 and 5.3. Added paragraphs 5.4 and 5.5.
Updated Table 26, 27, 30, 32, 40, 41 and corresponding Figures.
24.7 2023-01-08 Updated T_INITO and T_INIT1 in Table 15.
Updated Note 3 of CCR3 register.
Updated Twuyapcin Table 61.
Updated input capacitance. Added Typ. and removed Min. values
Table 48.
2.4.8 2023-06-06 Updated “CW Mode” trigger5 and trigger6.
2.4.9 2023-11-21 Removed output slewrates from input pad timing Table 48.
Fixed several typos.
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