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1 &N
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i KA ETF (ABB). KRECIZHEES (ADC) « FHAEFF(PLL) « TEfE28 (FEAZEL(FIFO)) « SFHIT5MEHEEL(SPI) MR,
LTRSS ERSEER, Rt R TSR NERTEERECABRRSZES, BGT60UTRIIAIP EESHHLI 77X
MhERE,

il
=]
anp

1.1 = R

BGT60UTRL1AIP BTN RE @I A&47(TX) BB R SHRSESIRIES , Filid A4 (RY) @B IR B AR11ARY
EIRIES. BWRFEIEETIRK. TZE AL (VGA) M ADC, BFHMBFMEERT FIFo MTFESERF. &
IEREREIINEEN. MEF/EFHET (MCU) RZFLIESS (AP) , UHHITEEESAE, —MHREMNERBERA
BN EERIRARL

v EAERER (BGT60UTRIIAIP) A RFES, HIRMERHEGEN A4 (F) 25

v AP EfIERISR T, BTHIENAEMFELRES

Radar sensor AP/ MCU
User Interaction
Tx Antenna - - -
RF Signal Processing
FIFO
= ADC P P SPI —
PIL (SRAM) Signal Capturing
Rx Antenna —— <P
2 BEBAEREBARNEIER
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1.2 BGT60UTR11AIP iEE

BGT60UTR11AIP {EEUN FTEIFA o
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. RF Analog
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CHIP_ID TSENSE
aD—». DIV
FIFO LDO MADC
PLL+ramp
FSM SPI generator CLK «—@oscCLK

VDD
GND

CSN
CLK
DI
DO

RQ @
RST @

&3 BGT60UTR11AIP {EE]

SETIE

o BUFIEAEINEIIRA 1.8V B EIREBE

o ERREERFEZF(LDO) , RECFEME

o BFIFRISEESHIEIL 3.3V EIR

» 60 GHzRF Hiif, &z 57.4 X 63.0 GHz 3%, E2& 1/ TX@EM 1 RXEE

o B PEEE S EE KA (HPF). 1RI&FE VGA Ml #1255 45 (AAF)

v 1NADCIEE, BB 12 UD¥ERMEIA 4 MSps BIFRIEER, BT IT RX-IF BIE#H1TRE

o &R RF PLL. TEBIER. THERERM ERATHL (Fsm) , DIRIENEITME (CREAAFIRIGEIBEERIN,
THES AP HiHITHI 2SR ITIB(E)

v 2T FIFO EMEREIREFX (49 kbit = 2048 F x 24 {iI)

v BFERENRSEHFEZSHEEH R AE sPET

o THBEEEI, FBEIIHE

»  JMEB 38.4/40/76.8/80MHz B IR 28 Al AER S BT IR

o HINBSERY 38.4/40 MHZ B, fEFBASR(ESTSE

v AIEiRGE (BITE) BF £/ 74Fi% (FOL) ER X ERME R ITNR, LUISIE RFI4ERE

v BTFREWRRENR L AM R ERIE 7S (LFSR) MR L 28

v RARTWEBICMOS TZHEAHE

v XARE8%

v ERTEHERNRE

o B E&48 UME— CHIPID
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1.3 BGTG60UTR11AIP 5|BIE X M IhEE
TEE/R7T BGT60UTR11AIP BEFLERMMAE, EF+rEAT 5| KL S 2.

0-9000006-

®-

W
@:

Transparent

Top View . D

&

@:
00006060
T 6 5 4

3 2 1.4
& 4 BGT60UTR11AIP 5|BIfI R &4 S 55 B
TRNEB TS 5IHIRITHEE,
)1 BRRE X
Ball Function
Al, A4, A5, A7, A8, B8, D8, E8, H1, H8 VSSke, VSSa, VSSo
A2 CLK
A3 IRQ
B1 DI
C1 DO
D1 CSN
El RST
F1 VDDio
A6, C8, F8, H6 VDDge
Gl VDDno
G8 VDDyco
H2 Varer
H3 VDD.¢
H4 VDDpy,
H5 0SC_CLK
H7 DIV
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w2 RETEX

afineon

Antenna

Function

X1

Transmitter 1

RX1

Receiver1

1.3.1 10 F1EBIR S | B
TREHAR T BGT60UTR11AIP Hy%E N /48 5 | o

4aR& 5 .

o Vo BBEERINGIH

i Vour: %Ezﬁﬂjglﬂiﬂ
o Dn: BXFHINGIH
*  Dour: BXFHILSIRD
o An: TREIUEINSIHD

o Aour: 1EINFEIL S B
v GNDp: #FHERZ

»  GND,: 1&hithiZsz

=3 BGT60UTR11AIP 3\ /5 H 5| Bl

Symbol Type Domain |Description Type

DIV Aout VDDre VCO divided by 16 output Analog

0OSC_CLK AN VDDxr Oscillator input Analog

CLK Din VDDo SPI clock input Digital

CSN Din VDD\o SPI chip select input, active low Digital

DI Din VDDo SPI signal from the host output (MOSI) Digital

DO Dour VDDio SPI signal to the host input (MISO) Digital

RST Din VDDo Hardware reset pin Digital

IRQ Dout VDDo Interrupt output Digital

TRNEBT BRI,

R4 BGT60UTR11AIP EE;E5|

Domain Type Value Description Domain

VDD ViN 1.8V Analog and digital supply voltage Analog-ADC,
Digital

VDDo ViN 1.2V 10 pad supply voltage 10

1.8V

VaREF Vourt 1.2V Positive reference voltage output; for bypass cap Analog-ADC

VDDyco Vin 1.8V Analog supply voltage to the VCO Analog-RF

VDDrge Vi 1.8V Analog supply voltage Analog-RF

(RBELTHR......)
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x4 (42) BGT60UTR11AIP FBIRS |kl
Domain Type Value Description Domain
VDD ¢ Vin 3.3V Analog supply voltage for the level shifter for the PLL | Analog-RF
loop filter
VDDp1 Vi 1.8V Analog supply voltage to the PLL Analog-RF
VSSke GNDa ov Analog ground connection Analog-RF
VSSa GNDa ov Analog ground connection Analog-ADC
VSSo GNDp ov Digital ground connection Digital
Datasheet 10 V1.3
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BGT60UTR11AIP THEEIEE

BGT60UTR11AIPEH—LE F EIHREIRLARY :

BN H FSM
EFEE, SIE4E

FIFO, 49 kbit=2048 = x 24 fil
SPI, Exi=AlA 50 MHz Bf$H
7B iR

- RZEYePE, {5190 38.4/40/76.8/80 MHz, AT PLL. ADC ¥ FIFO

- SPIBS¥h, 54050 MHz
HETF=Ms-AB9 PLL, 1T FMCw FR

afineon

RFENHEIE 1 DN ROGEE. 11N TXEBE. APl 745 (L0) R 2SH 4/5 Blizs, BN F1.1E

ABBEEHPF. VGAFIAAF4ERR , BIET2E

13818% ADC, 12{iZ%2% SARADC , BiIIRENEF 5 ABB 1E R, HiBIZREFHZES FIFO EE, 3

HNESE
XKENETHEA, SUFEFNLE

o

Li.
o ™ |ed vco [» Rx Analog
~ = Baseband
©
ao
o £ 7y
© (o]
c QO ¥
<
CLK | PLL MADC
F N
\ 4
FSM FIFO LDO

Digital Domain

: I

SYS_CLK
SPI_CLK

Clock Synchronization

SPI

A y

A
Y

Register
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2 General product specification
2 i A = mmRLE

FREfEESIENSZIINRCENAR, AJREEREMH,

2.1 HI R ATEE

&5 BN RATEE
To=-40 °C E 105 °C, FrEREHMEX T, EMERANSIE (RIEFZHHA) . SEARERTESNi.

Parameter Symbol Value Unit Condition
Min. Typ. Max.

Supply Voltage VDDnp -0.3 - +2.0 \Y -

Supply Voltage VDDio -0.3 - +2.0 v

Supply Voltage VDDge -0.3 - +2.0 v -

Supply Voltage VDDyco -0.3 - +2.0 v -

Supply Voltage VDDp(, -0.3 - +2.0 v

Supply Voltage VDD¢ -0.3 - +3.7 v -

RF Input Power Level Pre - - +10 dBm At the RX input pad

(die)
Junction Temperature T -40 +125 °C -
Storage Temperature Tstg -40 +150 °C -

= B UL FTZBI [ 7 BTGE = X g (1B R A MR o
BRAE EELNFEE, BIRFP—MEAFESXTERBEERT AR, FETL
XIRABE BB T 15 FHELIRALEFFRIF N T AIFER a5 1459 A SE 1L FIZF 7o

UAXERHT, ST ELIER TG,

2.2 IheESEE
e IheESEE
Parameter Symbol Value Unit Condition
Min. Typ. Max.
Supply Voltage VDDno 1.71 1.8 1.89 Noise on each
Supply Voltage VDDo 1.14 1.2 1.26 supply domain
should not exceed
L7l 18 1.89 the level of 20 uVpp
Supply Voltage VDDrge 1.71 1.8 1.89 v in the frequency
Supply Voltage VDDyco 1.71 1.8 1.89 % range 20 kHz -
1 MHzY
Supply Voltage VDDp1, 1.71 1.8 1.89 Y
Supply Voltage VDD\¢ 2.5 3.32 3.63 %

(REETR......)

Datasheet
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2 General product specification

*Re6 (4) ThEESEE
Parameter Symbol Value Unit Condition
Min. Typ. Max.

Chip Backside Temperature To -20 - 70 °C Measured with the
on-chip
temperature
sensor

Frequency Range frr 57.4 - 63.0 GHz -

Oscillator Input Clock Frequency |fosc cik#l 75 80 85 MHz 1.8V CMOS clock
78 MHz not
allowed
(frequency doubler
disabled)

fosc_ck#2?  |37.5 40 42,5 MHz 1.8V CMOS clock
39 MHz not
allowed
(frequency doubler
enabled)

Duty cycle of fosc_cik foutosc 45 50 55 % -

Rise and Fall Time of fosc_cik trs,Fs,sys - 2 6 ns -

Phase Jitter of fosc_ci JpHosc - 1 - ps BW:12 kHz to
20 MHz

1)  ZEBHEREERRL s Chip TEER-ZZ#HEN, EE-ZTHMESAIBIAR/BE T

2)  HEMNRAKHRERZELDVDDF=3.3V,

3) UNRFEA fosc_aw#2 FEARNET N, MERARZBEMESIFMANIMETRLL 2, SMESN ST URE, S0 PLL ZEOMAEY
WA, BENMSE .

2.3 BB HFE
x)7 SEHEHE
VDDy=1.71VE 1.89V, VDD =2.5VE 3.3V, T,=-20°C & +70°C,

Parameter Symbol Value Unit Condition
Min. Typ. Max.

Idd Deep Sleep? Iddobs 0.05 0.178 0.5552 mA

Idd 1dle¥ lddgle - 1.8 - mA -

Idd Init0, 1RX + 1TX Iddinito - 3.2 - mA -

Idd Init1, 1RX + 1TX¥ Idd it - 149 - mA .

Idd Active, 1RX + 1TX? Iddactive 110 174 220 mA -

1) FiETESRLATEME, 2 fosax BRI,
2) BAERKEERSEE+70°CHRSHEIR1.89V,

3)  MADC BFRiEiT.

4)  Interchirp HREHH 1dd 5 Initl 2B

5  BMHIEEATIREI; DACTXIZRE N 310

Datasheet 13 V13
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2 General product specification

afineon

E X VDD 35K BB IE #E

VDDx=1.71V E 1.89V, VDD=2.5VE 3.3V, VDDx=1.14VE 126V, T,=-20°C E +70°Co

Parameter Symbol Value Unit Condition
Min. Typ. Max.

Idd Deep Sleep? ADIddps 0.05 0.147 0.490? mA -

Idd Idle? ADIdd g - 2.0 - mA -

Idd Init0, 1IRX + 1TX ADIddnito - 2.5 - mA -

Idd Init1, 1RX + 1TX% ADIddnit1 - 33 - mA -

Idd Active, 1RX + 1TX? ADIddactive  |2.1 33 6.2 mA -

1) FrESERATFEMER, 2R fus ok KRR,

2) BAERIERSERE+70°C IREEE1.89V,

3)  MADC FRRIETT.

4)  Interchirp EREHH 1dd 5 Initl 2B

5) FB/EIGERNETERERI, FIFO ARINFEIRIN, DACTXIREN3L, MEIHEN +5dBm,

]9 VDD, 3 FB TR #E

VDDx=1.71VE 1.89V, VDD=2.5VE 3.3V, T,=-20°C ZE +70°Co

Parameter Symbol Value Unit Condition
Min. Typ. Max.

Idd Deep Sleep? PLLIddbs 0 0.0002 0.01 mA -

Idd Idle? PLLIddiwe |- 0.0002 - mA -

Idd Init0, 1RX + 1TX PLLIAdinio |- 0.9 - mA .

Idd Init1, 1RX + 1TX3 PLLIAdmin |- 7.9 - mA -

Idd Active, 1RX + 1TX% PLLIddActive |5 8 10 mA -

1) FrESERLTEMER, 2R fos ok BHRR,

2)  MADC FRRIETT.

3)  Interchirp ERESIHY 1dd 5 Initl FEBh,

4) BHRBATRER, DACTXIZEN 31

#10 VDD, 3 BB TR IH

VDDx=1.71VZE 1.89V, VDD=2.5VE 3.3V, T,=-20°C E +70°Co

Parameter Symbol Value Unit Condition
Min. Typ. Max.

Idd Deep Sleep? LFIddos 0 0.0002 0.01 mA -

Idd Idle? LFIddiae - 0.0002 - mA -

Idd Init0, 1RX + 1TX LFIddinito . 0.39 . mA .

Idd Initl, 1RX + 1TX3 LFIdd ity - 0.39 - mA -

Idd Active, 1RX + 1TX% LFIddactive  |0.2 0.39 0.53 mA -

1) FhETESLTEAMER, 2 fos ok KRR,

2)  MADC FPIE T,

3)  Interchirp ERERSHY 1dd 5 Initl 2B

Datasheet 14 V13
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2 General product specification

4) BHFIKERAFIXE, DACTXIZRE N 3100

afineon

11 VDDge + VDDyco 33 EB T #E

VDDx=1.71VE 1.89V, VDD =25VE 3.3V, T,=-20°C & +70°C,

Parameter Symbol Value Unit Condition
Min. Typ. Max.

Idd Deep Sleep? RFIddps 0 0.003 0.045 mA -

Idd Idle? RFIddiqe - 0.005 - mA -

Idd Init0, 1IRX + 1TX RFIddnito - 0.005 - mA -

Idd Init1, IRX + 1TX? RFIddinit1 - 137 - mA -

Idd Active, 1RX + 1TX% RFlddactive | 100 162 220 mA -

1) FESEFESELTEMERN, 2R fos ax BHEREZ,

2)  MADC FRRIETT.

3)  Interchirp ERESIHY 1dd 5 Initl FEBh,

4)  BHGERTRERI, DACTXIRE N 31

£12 VDD, 3 EB T H

VDDp=1.71VE 189V, T,=-20°C & +70°C,

Parameter Symbol Value Unit Condition
Min. Typ. Max.

Idd Deep Sleep? 10lddps 0 - 0.1? mA Standard SPI

Idd Active 3 |0lddctive 0 - 0.17 mA Standard SPI

1) FiEEEFESRATFEMER, 2 fas ax FIFHERZR.

2) RAEREREEE-+70°CHREEIR1.89V,

3)  SPIMISO #1 MOSI £kE& LHOSEES,

2.4 ESD 5e B4

+|13 ESDSEEEE

VDDy=1.71VE 1.89V, VDD=2.5VE 3.3V, VDDx=1.08VE 132V, T,=-20°C & +70 °Co

Parameter Symbol Value Unit Condition
Min. Typ. Max.

ESD robustness, human body VEsD-HBM -2000 - +2000 v According

model (HBM) to JS-001.

All pins.
ESD robustness, charged device Vesp-com -500 - +500 \Y According
model (CDM) to JS-002.

HHEEBRMAIRAY . 17 RN w5 BE 2S4S AY ANSI/ESDA/JEDEC JS-002, HEINEFIGEITIEPEENFTE/NES

. REFISIEREEERSSRBRVIEM, MAAEERE CDMESD EHo

ANFIERY . A{KIEEY ANSI/ESDA/JEDEC JS-001 (R=1.5kQ, C=100pF) o

Datasheet
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2 General product specification

2.5 iz

K14 #APR
VDDx=1.71VE 1.89V, VDD=25VE 3.3V, VDDo=1.08VE 132V, T,=-20°C & +70°Co
Parameter Symbol Value Unit Condition
Min. Typ. Max.
Package thermal resistance Rin - 35 - K/W Chip backside
to ambient
temperature
Datasheet 16 V1.3
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3 Shapes, frames and channel set

o _.
Infineon
3 oK. mMALBEEEENX

AT EEEAFP R BGT60UTRIIAIP MIBMKIAHIFBEIRIEININEE, Bk, BAAITEE. itk K.
WEEMMBNEN, ATIRERT FSM NN EMITH PLL, LASEIENRIZR TR IR FS o

3.1 FZAR F ot

FOIRZ PLL RZHITHYIES chirpe AFRMEARMAZR ESRARENX)

o =fR2: BIRE Upchirp FISAZE Downchirp £HA%

o $BIGHZ: HISIER Upchirp FOBE/SRYIRIE Downchirp £HA%

PLLX[0.7] &1F88 (B PLLIZR x FE][F 0T PLLIR x F1F28 7) FBY PLLXT:SH_EN iR BB AX
LR, REZOUIFEEFHARENR. WREHAZSFHAKR, NWARIRERESFRFITRHREZ (B0,
WMERNATBE IFAKR, Mx=1.3) o

N_SHAPE_EN 22 SRRV ERE,

the frequency goes
immediately down

J—\or

SHAPEx = Up + Dn chirp

SHAPEx = up + fast dn chirp

6 FEREX
FERA

FTEEXMENMNIRETUEEZ R (BURE) . EEZXRNBRIFRRKR—IRA (S6G) » FRxHE
SRR REPSX, TE PLL 2R x F1F2s 7 PEIER, S MHIREE RSx=2REPSKR,

PLLxT:
5 | PD_MODE, T_SED
PMD%
PM1 |

P2 KGN
I

3Increment
!SHAPE REP_CNT

AAN

| SHAPEX*RSX |,  SHAPEx
| i Power Mode

1SG

H i
7l »
< 14

&7 FARA
AERE—REEZIG, FSMBTE PLLx7:T_SED Hia] (20 PLLAZIK x FF857) FHNIRYE PLLx7:PD_MODE 57EHY
BFREN BRPLLIRXBERT) o

SER—MRARS, RORZA1TEK88 STATL: SHAPE_GRP_CNT i1 (BIREFEFER 1D . ERER, B
T AN EREFRANTG. ERR—IMERE,

shape group 1.
SHAPE1 * RS1
+Power Mode

shape group 2:
SHAPE2 * RS2
+Power Mode

shape group 3:
SHAPE3 * RS3
+Power Mode

shape group 4.
SHAPE4 * RS4
+Power Mode

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

E s

Datasheet
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3 Shapes, frames and channel set
o

—i (N—mURBIFrR) H—RIFREAR, SMNRERR—MIENHEERER, BN RETEEZ R,
AoREE x WEEEF#R REPTX, TE ChirpiThlZEF 1728 0 PEFER, SNMIREEE RTx=2RFTXR,

i fY < @I CCR2:FRAME_LEN EX. (B ChirpitH|E1Ee82) , EREERITHRRANEKE,

ES ML, ESMEE— MK SHAPEL F1FE—ME@EE CSU1+CSCl,

FSM 38 1TRIMIZE %9

+  min(CCR2:FRAME_LEN, N_SHAPE_EN * RT)

Hrh, RT<(4096 MZRZE) B CCR2:FRAME_LEN< 4096,

F—mMANRE—MIREZE, CCR1:PD_MODE FITHZHIEIXLHF7E CCRL:T_FED HF4RIZAEH, MAE
PPLx7:MODE FF PLLx7:T_SED A HR,

Shape Group 1+ Shape Group 1+ Shape Group 1+ Shape Group 1+
Shape Group 2+ Shape Group 2+ Shape Group 2+ Shape Group 2+
Shape Group 3+ Shape Group 3+ Shape Group 3+ Shape Group 3+
Shape Group 4+ Shape Group 4+ Shape Group 4+ Shape Group 4+
| \ I
IStm w. SHAPEL+ i CCRI1: ' Start w. SHAPE1+
CSU1/CSCL H PD_MODE, T_FED csu1/cscl
ie 1st 2nd =: RTth 1st 2nd
i Shape Set Shape Set Shape Set Shape Set  Shape Set
i Power mode
i . from CCR1
» Min (FRAME_LEN, N_SHAPE_EN * RT) Power mode Power mode
i¢ from lastshape ' from CCR1

— hi =

o MRERFEIHEALER G, BAMILERME—MFIE

o HIXFUHRE—MI CCR2: MAX_FRAME_CNT (B0l Chirp ITHIFFEE 2) &, FSME#NREERER, M
EEIEE ZREE XAYEBRIRIE.
- ATBERMESE, FEEEFSM,

MAX_FRAME_CNT  Back to
\ﬂ{ake-Up : 1st Frame i 2nd Frame : : number of Frames peep Sleep
= o | [ [
| i i
| “ MAX_FRAME_CNT
& 10 BRI EL
N -
3.2 BEE

BEER—ASTEFSS, BTEHTRAZRNZEWEENRE, SNMEEEFEES R, BEEXNEER
AR REPCx, TEEEERHI x FEEPEMER, S8 MMBESEEE RCx = 2AREPCx X, ERFERN"RE"F,
SBHEFI1I0MBEEE, DH3ITHAERE, sMNBEESHERERX @ PNHKR X "up " "down "ERIZE) , 21
BEESHSHEFER (BRFEERER) 5%

o FREEERRIRDS@ESE CSDS 1 CSCDS HH%k

o THRREXS@EESE CSIF cscl %k

V1.3
2025-02-26
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3 Shapes, frames and channel set

ARAREX T 8 MBEE:
FF up-chirp BY CSU1...CSU4 & 1728
- BT down-chirp BY CSD1...CSD4 & 172§
- F3F up-chirp #1 down-chirp BJ CSC1 ... CSC4 BB LA EF 73
o ERSMERRZE 2 MEES CSUx I CSDx
NRFEA=FMAAZ, WA cSuxF CSDx
NRFEMEEAZ, Mk CSDx
v BEBEES, SEREX
v BEEESETFRAENMNBESEENME, BIT—MBESMETH
v XTBEERT:
RIRMBEERS GEEE F— M REWBEERS
NRXIEEBEEERES, WNENT—BEEREES 1
v XTREENEART:
NRKFEAFABRES, NNAFERRERVIBEESE
- BANBESZETEERANBEEE

- f5ldn, FAHAR 2 MEEE: (EA CS1H CS2, WMRINHEAE 3 MM@iEsE, MYXEER CS1. €S2 #
CS3

v BEEFVIBIFIEMLSR:
Efifa, F—TMBREEERZ CS1
- WiFFEE, F—TMEEEERE CS1

ZFE. RAFZREPS =REPC,

Datasheet 19 V13
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3 Shapes, frames and channel set

3.3 FBIERET
TESRT FSM FrE Al 8EE BE A 72 E,

EO_FRAME
HW/SW/FSM EO_SHAPE_SET
Resets /—\ RAMP_DONE
o~

T

Deep Sleep

FRAME_START CONT_MODE RAMP_START

FOF_ERR

11 FSM 2B

B HRRA A TRIEEE

IREEENEBE R EAMERNZ MR R EHITHINE. —HRESFE (SRBEEEH x FFHE)
BTER/ZERR LAFERER, BIRIENH FsM B,

3.3.1 RUHR

EEE. SHRMREREEENT, BI1E cSCx HFdd (BESRET x FFR ) PEXFAEBESENEREL :
CSC1..4. CSl. CSCDS (CSUx=3i@&%EUpchirp, CSDx=i@i&EEDownchirp, CSI=1BEETAH, CSDS=BEER
ERER) .

ERMEREN :

v TE—HRERIE]: PLLX7: PD_MODE=0p

o BRIERIEE ZF1EES CSx (CHS1..CHS4) E X, up-/downchirp I AE[E]
o BRNRE: EVEBRFETHIRE.

Interchirp &R ENX :

o« 7E—ZIRERIE]: PLLx7: PD_MODE=0,

o BREXEXRSHEENER, BE—1FIIMER: TXLXH (PAOFF)

THERNEN :

v E—KRZE: PLLx7: PD_MODE=1,

+  TE—MiZJE: CCR1: PD_MODE= 1,

o FTRRERIEE CSCIEX

o MWREMEIRAIEEE TR_WKUP

= RIEIN R FAE Interchirp 230 2 B SR ERERIE 2 ERVRINFEERT, UERHENREREEREXNIER
TH—TREEEAIIFE. SHRERRENEL, TREXGHREEREFEIR,

Datasheet 20 V13
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3 Shapes, frames and channel set

BNRERRER:
v  TE—MIZfE: CCR1: PD_MODE=2,H CCRO: CONT_MODE=0g
o REBEREET CSCOSHFEREX (BRBEEER xFEFSE) o
v FTEXBRIYEXH
+ X CONT_MODE=0:0Y, WERFAIIFHBZ KA - LASSILESMYTIRE - BN (CONT_MODE=15) H$H
SRR EERRAE X ASERY 88 T_FED/T_SED #H1TitK
v ATEFSM MREERPIREE, FHAIHITULTRIZ:
PACR1:0SCCLKEN= 15/ FR BT 8 145

SRR LUEIS FRAME_START N A E— M4 28

EFE: EFEEHIE, FKIFFesNBE =R/ BRI TR

HNELE R EERIELS
¢ TE—ARZE: PLLx7: PD_MODE= 2,81 PLLx7: CONT_MODE= 1;

¢ fE—MiZfE: CCR1:PD_MODE=2,H CCR0O:CONT_MODE= 15
WNR/Z A CCRO:CONT_MODE= 15, NMI=BoIMREERHPIEEE, NI AR FHEEFHETT,

MREMEIR:
WMREE FIFOHEEIER, BMERZNIT S RIFARINE, FSM USFEE A GRS HNREERBEFIE, B FSM
RAEEBEHEFEESE, NTEEFIFO, ENINE/DAIE— MAIN:FIFO_RESET &< (BIEFF) -

WMRELE FIFO#H, EMHEIE1EFSTAT:FOF_ERR (B0 FIFO IKEE 1785 ) 5 GSRO:FOF_ERR (BIE 449 F)
ik,

EXMIERT, RBEARKREEN, PEIUMENIEE FIFO ANEIE. EERE, 5

£ FSTAT:FOF_ERR # GSRO:FOF_ERR I&#%:&M%.

2R RSP GIBIEA T, HFEZERE, AEEEEHERTE o

Datasheet 21 V13
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3 Shapes, frames and channel set

3.3.2 MR EBERR > B « = I BURBE Py X

VDDo EFEJE, = LDO FE 20 us RIBSEIRIZEAZB = ERNIXEBIE VDDo BEfE, EVDBIRITEAEN, &
SHIRBENEMRS (REER) . TERER T REED AR F.

Time required to
VDDD supply is program the specific
applied to the chip number of registers

I

I I l T BG_EN

| | l——» :

| I

| >20us I |

¢ > p| - FSMTiming

I [

I |

| |

I Main LDO Deep Sleep |

I4 settling time v Cs(C)Ds ’:

I

| |

I I !

| | I |

| | I |

I I I |

| | g | |

| 2 | 2| |

| FSM Signals g o & I

| ‘It £ = |
& 12 R EEER R = WA iR
xR 15 R EBERR B =S N A R i
From # | To# |Description Signals Related

time
#0 Chip is reset by host (see Hardware reset sequence)
#0 #1 Host programs all registers needed for expected functionality
#1 Host enables the oscillator: PACR1:0SCCLKEN= 1sto enable the clock
gating
#1 Host starts the first trigger; it can be applied through
MAIN: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
Datasheet 22 V1.3
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3 Shapes, frames and channel set definition

3.3.3 =N Z Interchirp AREUE
D OGYH ®O @@@ © ®
FSM timines I T_WU afterDs | T_INITO | T_INIT1 | T PAEN | X ! !
g | <835ms 0 <102ps K <204ps | <5llps | | |
| | 1 | | I | |
g SaEe L L BP0
I T_MADC_EN |
L T 1 I L : | |
I I L | i i | I i
Deep Sleep | I ! 1 ! | | | | I I
CSDS H i : [ i 1 I 1 | I
1 ! | 1 I | | CSUx+CSCx | . |
1 i U T 1 | T T T T |
| I ! (I | | I 1 I I
| | ! [ | 1 1 B [ I
I H [ ! o | [ [ | [ 1@ 1 [ [
I h I | I I | I I I I 15 1 I I
I -
L I AENE AT S S
I | I | I I I I a I Lz 1y o
Signals Ill I ILI I I i :I I‘E‘ : | % '% : : :
1 1 t 1 f | f t T f
min ! [ ! | ! ! | 1 starT ! T_RAMP ! T_END ! T_EDU I
PLLTimings - : Ir : i i+ Prriocktm : ﬁl ’i <52p1s : PDCR2 ! o !
1
PLL Signals ! : ! | P : I'1 ! ! i !
: : : : FL{ Locked Ramp_progress=1 Ramp_progress=0
| | \ \ |
Memaory Power Up : ! : : : 1I
i A :
CSCI:MADC_BG_EN Il |l : ; :
CSCx:BG_TMRF_EN : | I :
1
R
nable ! I !
Enable A [ : : :
I I 1
[ I i
T |
Enable B [ : :
: I
Enable C ’ :
I
Enable D ]
13 MZREF Interchirp EIBGEEF Interchirp BI3%
xR 16 MZREF Interchirp EIBGEEF Interchirp BI3%
From |To# |Description Signals Related
# time
#1 Idle mode is activated
#1 The user has to enable the bandgap (CSCI:BG_EN= 1gin Channel set
control x register)
#1 In the case the memory is powered up after DS (SFCTL:FIFO_PD_MODE T_BG_EN
= 1p) the bandgap should be enabled delayed. This can be done by
the user by programming CSCI:TR_BGEN
#1 #2 If Idle mode comes after a deep sleep (see transition from deep T_WU
sleep to idle). Wake up time can be used as offset for chirps in case
multiple devices are triggered together by SP/ broadcast for
example
(RBETR......)
Datasheet 23 V1.3
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3 Shapes, frames and channel set definition

K16 (88) =HEl Interchirp FIBUEEE| Interchirp FIR

From |To# |Description Signals Related

# time

#1 #2 If Idle mode comes after an interchirp mode, the bandgap is already T_SED
running

#2 Interchirp Up mode is activated by selecting CSUx + CSCx register
depending on the actual channel set (see Channel set up x register 0)

#2 Host already enabled the blocks required by the PLL:
CSx:VCO_EN =153
CSx:FDIV_EN = 1g

#2 FSM sets power mode from CSUx + CSCx

#2 FSM sets PACR1.RFILTSEL = 0g

#2 #2a |Inthe case the memory is powered up after Idle T_MADC_EN
(SFCTL:FIFO_PD_MODE = 2p) the MADC should be enabled delayed.
This can be done by the user by programming CSCI:TR_MADCEN

#2a After T_MADC_EN is over, enable A gets active which gates
CSxx_1:MADC_BBCHx_EN

#2 #2b | To save power there is the option to keep the PLL in reset state and T_PLL_ISO
enable the PLL delayed PD

#2b After T_PLL_ISOPD is over, enable B gets active which gates
CSCx:PLL_ISOPD

#2 #3 The PLL needs some time to initialize the filter settings (see Chirp T_INITO
control register 3)

#3 Enable C gets active which gates following signals: PACR1.RFILTSEL,
CSxx_0:VCO_EN, CSxx_0:FDIV_EN, CSCx:ABB_ISOPD,
CSCx:RF_ISOPD

#3 #3a |To save power there is the option to close the feedback loop within the T_DIVEN
PLL delayed

#3a After T_DIVEN is over, enable D gets active which gates
PACR2:TR_DIVEN

#3 #4 The PLL needs again some time to settle the mode (see Chirp control T_INIT1
register 0)

#4 PLL sends lock signal to FSM PLL_lock

#4 FSM triggers ramp start of PLL RAMP_START

#4 #5 PLL needs some settling time before chirp can start. The PLL timer is T_START
running in parallel to the FSM timer. T_START will be evaluated (PLL)
during system testing

#5 #9 PLL will run the frequency chirp T_RAMP

(PLL)
#4 #6 Delay PA enable T_PAEN
#6 Active mode starts here
(RBLT;......)
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K16 (£2) =IHE Interchirp EIECEEE Interchirp HFEIR
From (To# |Description Signals Related
# time
#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 Delay after PA is enabled before the power measurement is started (if T_PSSTART
activated in CSx)
#6 #7 During this phase, the baseband can settle T_SSTART
#7 MADC is triggered for the active segment (Up) MADC_TRIG
#7 #8 MADC starts acquiring the given number of samples (PLLx:APU in PLL T_ACQUx
shape x register 3).
#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 up-chirp
#9 #10 |Programmable delay time (e.g. 3 ps) T_END
#10 Ramp completed RAMP_DONE
#10 |#11 |Programmable delay time (e.g. 1 us) T_EDU
#11 Interchirp up mode ends here
#11 Interchirp down mode is programmed here
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3.3.4 EETERNE

EEEIERT, TEEUpchirplRZ G, BHII—MRRTRERRER, NE{I% PACR2:FSTDNEN /3 AR
(B0 PLLIEINIEHITERR 2) - BEAHANEA CSU (Upchirp) (BRIEESE up xF1F280) - BB T_EDU
(B PLLSR x H1FE28 2, PLLx2#) TEIASRERLEREMUNA. W TE,

Saw-Tooth shape .a .a .@ .@ :
| | I
N I | I
A | I
I\ | I
I I I I I\ I | I
I I I I\ | I
le T _PAEN | < »/T_SSTART I | [ I...FSM Timings
! ! T PSSTART | \ | !
I I o I
I I I I
I | | Intarchi I
I I TR B I
. . > —t— >
I I I B I
I I TR I
I I I | =1 - | I
[ =N S 1 [
[ e T | g [
I gl I 91 1 g I
£l [ < | N I
I I (= = = I
il =y g T N |
I & o I 1 E I
H | EEt %1 Et L 91 [
= | | | 't I'T EDD+!
I I I 1gNpl T I
< T_START T_RAMP END € =EPY ... PLL Timings
o | <52us | PDCR2 | | | |
:,-11 | o |
= . L .
ramp_progress signal FSDNTMR
(from PLL)
14 EAFNE

3.3.5 FEERMEARA 2 R E RIREI

£ Downchirp IZIRZfE, SR ARIEIRE (PLLx. CSx. CSCx) HAARRBEBEFER:
o FRZIEIRY Interchirp IR — A FIRIR Chip EE

v ERABHNZEAER—ERAZ BNERRKERESRAEENEE

v MRTMHRBIEEKNER, VKA Z SR #HNRERER + SRER

3.3.5.1 ERFERAZEHNZTHER

HHREAEMRZEKE BT RIFERRE, AJUERRSERAZ GIRET AR, TERT El 13FRIE
TTHRIRES:
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@ Idle in-between shapes
|
|
_EDD | T_INITO
| +
|
< I.SED 1 T_INIT1 ... FSM Timings
-
|
|
|
Active I
CSDx+CSCx c §  CSUx+CSCx
| | [ |
| | [ |
| | =1 | | |
| | S I |
| | S I |
| | (I I |
EI | é (I I |
ﬁll = s |5 | I |
I =y 17 =N | | I
2 2 08 Eigr 0 |
4 HE Sl :
| [ | [ |
| [ | [ |
1IJ_START | T_RAMP IT END I ...PLL
| | | I |
1 1 Il 1 1
15 ERAZ EHNZERR
)17 ARG RAAZIK ZiBIRY Interchirp
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 makes sure that PA is not on before the chirp starts (>#12)
(RBLT;......)
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=17 (4R) FAREERMAZIR Z BB Interchirp
From (To# |Description Signals Related
# time
#13 Baseband reset timer is enabled here based on the CSx:BB_RSTCNT
value
#13 |#14 |Duringthis phase, the baseband can settle T_SSTART

#14 #15 | MADC starts acquiring the given number of samples (PLLx:APD in PLL | MADC_TRIG T_ACQDx
shape x register 3).

#15 MADC has completed the acquisition of the expected number of MADC_
samples DONE
#15 PAis disabled (PAOFF) PAOFF

This condition must be reached before #16

The condition is:

T_PAEN + T_SSTART + T_ACQDx > T_START + T_RAMPx.
#15 Interchirp Dn mode is activated again here (CSDx + CSCx)
#14 #16 | FSM waits for PLL if ramp down to calculate #17 (TMREND)

#16 PLL signals the end of the downchirp (ramp progress) RampDN

#17 Temperature measurement is started (if activated in CSx).

#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 13 starts here

3.3.5.2  FZRZIEIA Interchirp
WM EIFFERIIEIRAEST IR (<25 ps) BY, BILUSERARZ I8 Interchirpo
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Interchirp in-between shapes

—0

|
|
T_EDD |
— |47 |
(- |
(- |
I 1 _ T.SED | T PAEN
o >
K I |
(- —t y
[ (- |
[ [ |
[ (- I
[ [ |
|-t t t |
[ (- |
[ (- |
[ [ |
(I - |
(I - |
I [ |
[ | I p=
| o [ 21
(=] (- ol
= (- gl
| | | ©
| “I
| | |
| | |
— »le»IT_END le— T_START
|- |
| |
1 1

& 16 AR Z 88V Interchirp

|18 FZIR Z IE]1H9 Interchirp

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 Temperature measurement is started (if activated in CSx).

#17 #18 |Time delay programmed by the host T_EDD

#18 #4 The chip will remain in the same interchirp power state for the T_SED
provided amount of time (T_EDD)

#4 Same state #4 as in Figure 13 starts here

#4 Interchirp up mode programed by FSM here (CSUx + CSCx)
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3.3.5.3 FEREZENREEREL + = NMREE

ERARA TR YR EERESMEINT, FSM STESRIZRTIE) T_SED IR BEhIRER, 7EUtHAIE), AEREYFHRIFE
7. REREIRITHIZ A INA Z (8] — AT BERYR EBEAR B JRAR o

e e Deep Sleep in-between shapes
=Deep Sleep Cont mode
| [
| |
| |
Lo I [ [
(. I | | |
I [ I I
I I [ [
I I [ [
I I [ [
| I I N T
| | | | |
—
[
|
Deep Sleep Cont :
Cs(C)DS C
[ | [
I | [
I I I | |
(I [ = | |
I I 2 |
I (N . L I
| I | I Clock is o | |
=N | | running 28 | |
O S :
£ this DS €
| I [
_LEEJ | | 8 [ ]
| I |
I I |
—bld—l-:T_END ... PLL :
I . .
| | Timings |
} 1 1
17 FAREE 2 S BY R B BEER +% (R MR B
+®19 FEIR4E 2 IR BOIR B B RR 35 1H) + == PRIE R
From# |To# |Description Signals Related time
#16 #17 | Some delay after downchirp is completed T_END
#17 PLL is completed its action
#17 Temperature measurement is started (if activated in CSx).
#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
#17 #18 |Time delay programmed by the host T_EDD
#18 #1 The chip will be in deep sleep cont mode T_SED
(RBELTHR......)
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19 () RRAZEHREEEZS + = RMREE

From# |To# |Description Signals Related time
#1 Continuous trigger coming from the FSM

#1 Same start-up procedure as Figure 13 starts here
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3.4.1 MADC R F&HMITE

S chirp (RZARBY LFETFEER) HABIAY MADC AR ER 8 N H B — LRI EE K,

Stop frequency upchirp
(fstop as a result)

|
|
|
|
|
M

L T T_ACQU IT_EC
Start freqbency Upchirp :T_SS'TART/ | |
(fstart in ASU) | | T_PSSTART I I

Active
CSUx+CSCx Interchirp

Interchirp

| I e ! R
l I 3 | s
| I E | ol
| & | al |
= | ol 2 < [ [
% | @ =
a [ g Q| g |
= I
g I | EI %I El !
| | J
[
| |
e T_START _|_ T_RAMP .
| <s2ps PDCR2 |
| | '
18 T_RAMP &4
20 T_RAMP BY &4
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 (PLLx[1]:FSU) to T_RAMP
fstop
#6 #8 Active phase
#4 #7 Time to start the MADC T_PAEN+T_S
START
#6 #7 Delay after PA is enabled before the power measurement is started (if T_PSSTART
activated in CSx)
#7 #8 MADC sampling time for upchirp raw data T_ACQUX
(RBLT;......)
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& 20 (48) T_RAMP &M

From (To# |Description Signals Related

# time

#8 #9 End chirp margin T_ECM is needed to avoid transmission out of band. T_ECM
Empirically derived in system

#5 H7 Start chirp margin T_SCM is needed to avoid transmission out of band. T_SCM
Empirically derived in system

B4

ADC EFEER fapc_samp (BIllE8555)

*  fanc_samp = fapc_cLk/ADC_DIV

UpchirpBy ADC EE&ERTE] T_ACQUX:

v T_ACQUX = APUX/faoc_saup ELH,

APU ZREER o

i Chirp 82 T_ECM ERZHHITNIA, BREKTF 0ps:
¢ T_ECM>0pus, T_SCM>0us

BIRRETTIABT BRI & 14

¢+ T_PAEN+T_SSTART>T_START

Z B3 A EED Chirp 82 TCM:

¢« T_PAEN+T_SSTART - T_SCM =T_START

BENEAE:

¢« T_PAEN+T_SSTART+T_ACQUx+ T_ECM =T_START + T_RAMP

E AT B :
WMNRAFHIEEERIREXRE, NHIEE APU FitE T_RAMP, SAZRAIE T _RAMP HIBTE]
y3|

»  T_RAMP (PLLx2#: PLL 24K x 57788 2 FHEYRTU) =T_PAEN + T_SSTART + T_ACQUx + T_ECM - T_START

[EXE Chirp BfjE] (T_RAMP) =fl:

+  T_ACQUx=T_RAMP - (T_SCM+T_ECM)

U APU = (T_ACQUX * fADC_SAMP)

+  APU (PLLx3#: PLL FiZIK x 1728 3 HAYAPU) = (T_RAMP - (T_SCM + T_ECM))*(fsys_c.x/ADC_DIV)

3.4.2 PLLAREF KIS E

PLL =4 B9 RF SARFHR A PLLx H1E281TH] (BIPLLFZIK x 7285 0) , HHPUFEL FSU. RSU # RTU =4l
FZAKBY Upchirp, ZF7F28 FSD. RSD #1 RTD ITHIAZIRAY Down chirpo LU TR A2 UpchirpfIRBVIR B, 44
EANATFTF Down chirp f#13%, RFEIE FSU B9 FSD. & RSU E#279 RSD LUK RTU E#29 RTD BRI AL,
£ RF SARFIFARIZN FSU BIREIESTER. RIZN RSU IRHERIERFRIZEN RTU BIRHERNEIE X A
AEMR, RSUFRRIERIEE NS I ERRMSARIEE, M RTU FRRHERTEIEENEER, HF—1F
KEE 8 MNETE/EHRA, RSU I RTU ZB]HX R T EIFAT.
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FRF[N+1]
=D
22| 5
= | T~
[a T}
. {TSYSCLK
FRF[N]
10213456l 7]8
- 1RTU -
t[n] =8 TSYSCLK tln+1)
B 19 RTU ] RSU Zja|IX &R

NiEFIRRERMERMAmIZE FSU AIFEER NFSU BR—MERF S 2 B9%ME, SEE -223...(223- 1) RF S frr
FNFSU Z[B]JHX R TFR:

N
Jre=8f SYS_CLK[4(N pIvseT + 2) +8+ %] (1)

Hrh, fos ax NBEBTFHIRHEIHIINE, Nowser I E 1728 PACR2 F DIVSET U FERMIRIZ(E (BRIAR 20, &
D4 PLLARINIZHIZTFEES 2) o AL, Nesy WETRTRNITE:

Npsy = 220[% - 4(NDIVSET + 2) - 8] (2)
SYS_CLK

RIZR RSU (UFEZ LUTHI S BT A RRIMZIE 2/ Nesy BRE—NERTSH 2 MG, SEERN 22 ... (222-1),

RF $MZRIE 8 Afoe 5 Nrsy ZIBIFIX RN TFA/R:

N
Afgp=8f SYSJJLK% (3)
)4
A
Ngsy = 2% 3 Jre (4)
Jsvs_cix

2RE FIFE(TFERRSU FIRSD BJATETFIF (BRI 1B, R ETL{H FEERIZEXT Up chirp HA{T4FE, B LHR
X Down chirp H{T45E> “Up chirp" F1"Down chirp" #9555 M FXIE—TMER, BI=BESEM
ARG R, TEre LB, TE=EFETLT, Up chirp &7 SEtE/K % —
7 Chirp, [fIDown chirp ZF7Z#s S Eta/ZAAIE— 7" Chirpo

PLL I E R % 1 (fsvs_c.k= 80 MHz)

ESEBRHINEN 40 MHz HBUEEMEBZIERT, Nowser IETFERN 20 (FRUINME) o FIAXLESH, HiEAR
B
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_ 20 f RF
Nesu = 27| e20 Mtz 96] )
4
Af
20 RF
—720_2JRF 6
Nesu = 2 640 MHz (6)

FUF PLL BY 24 i 2 BIAMBSIERZFF23, SAIYRIE RF SMZSEE N 56.32 GHz < frr < 66.559 GHz, XTEJHELL AT B &SI
SpESElEAE
NT7E 36 us WSEIMIAZEM 58 GHz EFHZE 62 GHz, FSU H1F2RRIZN:

58 GHz -
Npgy = 2200|2222 i 96] = — 5636096 = AA0000}cx (7)
RUE BB FER RTU 4RI
Lramp 80 MHz _
= = = 8
Neru = g3 Tsys cix us=—g— = 360 (8)

S ERRRRIEE R

frE,end — fREstart 62 GHz — 58 GHz 4 GHz -
AfRr= Ny 87360 = Zgs0 ~ 38 MHz ()

Fit, IFEERSUHERIEN:

Nocr = 2201 .38 MHz
RSU

S0 Mie = 22755 = 2276 = 0008E4pe (10)

BT ERHENENRE, RIRREUBERRNERIARLER:

« 640 MHz
SRF,end = fRE start + 8 * Nrru 2—NRSU = 62.000781 GHz (11)

PLL iﬁgﬁﬁu 2 (fSYS_CLK =76.8 MHZ)
EERPIRE /) 38.4 MHz, BUEEMNERT, Novser VEBRIEN 21, BTXESH, BRARME !

o fre
Npsu = 2 614.4 MHz 100 (12)
P4
Af
20 RF
— _ 13
Nrsu = 2 G144 MHzZ (13)

Datasheet 35 V13
2025-02-26



BGT60UTR11AIP Infineon

Datasheet

(‘.‘\

3 Shapes, frames and channel set definition

%IJH% PLL BY 24 i 2 BY4MBINERF1F2S, S RI4RIE RF SNZESEE /9 56.5248 GHz < fre< 66.3552 GHz, XAJEELLBRAA]
REINESEEE R

FT1E 36 us WSLINSAZFTM 58 GHz EHZE 62 GHz, FSU F1FE8MmIEN:

,20[_58GHz

Nisu = 2| o5y i, — 100 = — 5870933.3 = — 5870933 = A66AABhex (14)
R BT (B FER RTU $4RIZ N
[.
Niru = = = 36 us 08 MHZ _ 3456~ 346 (15)
8 * Tsyscrx 8

B A HARSRR G & SR
JRF,end — J R start _ 62GHz—-58GHz _ 4GHz

Afeer="—"gaN = S+ 306 = Sogg = 144509 MHz (16)
FLtk, (I8 RSU #RZRIZST:
Ngsy = 2 L5 MHZ = 9466.28 = 2466 = 0009424, (17)
BT BRI EOSNRE, SHEUIEE RRNERITRER:
N
JRE, start = 6144 MHz| 100 + %] = 58.0000002 GHz (18)
614.4 MHz
fRF,end = fRF, start T 8 *NRTU* TNRSU 61.99954 GHz (19)
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4 BGT60UTR11AIP registers

4 BGT60UTR11AIP HF1F28

D SPI Al WA E 174 145 B T ERIAARIZ S R R EBRBVR S,
TIREFS, B MREBHEE—MUITRR, XEFFEED SPIRRIGR, 81MFEF

B EFFHER240UA

MU F E&¥E MSB STl HES o
TREA T BGT60UTR11AIP 1788,

4.1 JEEg A

TFRIEEL:

vorl AREESRSUFR
v wi AEFEFSRRUFER
v h: BHAISEEFESNUTR

2R Fi7es PHIRE] (RSVD) (LT IEK, F7FFEHE, ERLERFEMRS XthEHFEUFERN

RSVD A7
4.2 T 123 - BGT60UTR11AIP (FRIE (RIS ML)
+R21 277224 - BGT6OUTR11AIP (GEIE (s iht)
Short name Long name Offset address | Page

number

MAIN Main register 0004 38
ADCO ADC control register 0014 40
CHIP_Version Digital and RF version register 0024 42
STAT1 Status register 1 003y 43
PACR1 PLL analog control register 1 004 43
PACR2 PLL analog control register 2 0054 45
SFCTL SPl and FIFO control register 0064 47
CSI_0 Channel set idle register 0 008 48
Csl_1 Channel setidle register 1 009y 49
CSI_2 Channel set idle register 2 00Ay 50
CScl Channel set controlidle register 00By 51
CSDS_0 Channel set deep sleep register 0 00Cy 52
CSDS_1 Channel set deep sleep register 1 00Dy 54
CSDS_2 Channel set deep sleep register 2 00Ex 55
CSCDs Channel set control deep sleep register 00F 56
CSUx_0 Channel set up x register 0 0104+(x-1)*7 57
CSUx_1 Channel set up x register 1 0114+(x-1)*7 58
CSUx_2 Channel set up x register 2 0124+(x-1)*7 59
CSDx_0 Channel set down x register 0 013+(x-1)*7 60
CSDx_1 Channel set down x register 1 0144+(x-1)*7 61

(REAKTR......)
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4 BGT60UTR11AIP registers

®r21 (4%) ZH7E2RH1K - BGT60UTRI1AIP (1Y {wmig L)
Short name Long name Offset address | Page
number
CSDx_2 Channel set down x register 2 0154+(x-1)*7 62
CSCx Channel set control x register 0164+(x-1)*7 63
CCRO Chirp control register 0 02Cq 64
CCR1 Chirp control register 1 02Dy 65
CCR2 Chirp control register 2 02Ex 66
CCR3 Chirp control register 3 02Fy 67
PLLx_O PLL shape x register 0 0304+(x-1)*8 68
PLLx_1 PLL shape x register 1 0314+(x-1)*8 68
PLLx_2 PLL shape x register 2 0324+(x-1)*8 69
PLLx_3 PLL shape x register 3 0334+(x-1)*8 70
PLLx_4 PLL shape x register 4 0344+(x-1)*8 70
PLLx_5 PLL shape x register 5 0354+(x-1)*8 71
PLLx_6 PLL shape x register 6 0364+(x-1)*8 71
PLLx_7 PLL shape x register 7 0374+(x-1)*8 72
ADC1 Sensor ADC register 0504 73
RFTO RF test register 0 0554 73
EFUSEO EFUSE register 0 0574 75
EFUSE1 EFUSE register 1 0584 75
PDFTO PLL test register 0 0594 76
CHIP_IDO Chip ID register 0 05Dy 76
CHIP_ID1 Chip ID register 1 05EH 77
CLK_IN Clock input register 05Fy 77
Wu Wake up register 0604 78
STATO Status register 0 0614 79
SENSOR_RESULT Sensor ADC result register 0624 80
FSTAT FIFO status register 0634 81
4.3 FHFR
BEFSEHCHRIINEIT .
MAIN %Lt : 000
THfFeE E{ufE: 1C 0BOOy
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23

22 21

20 19

infineon

18

17

LDbO_ LOAD_STRE | MADC_BG_C Cw_
MSD NGTH LK_DIV RSVD MSD
rw rw rw r'w
15 14 13 12 1 10 s 8 7 6 5 4 3 2 1 0
PU_R PU_C|PU_C| PU_I | SPI_ | FIFO | FSM FRAM
RSVD ST_E | RSVD ZUE: TU&? LK_E | SN_E |RQ_E |BC_M | _RES | RESE i‘gg:f E_ST
N - - N N N ODE ET T ART
r rw r rw rw rw rw rw rw W w w w
Field Bits Type Description
FRAME_START |0 w Start a frame generation:
0Og ... No effect
15... Executes a frame start and clears this bit
Note: Can be stopped by executinga HW_RESET, SW_RESET or FSM_RESET.
SW_RESET 1 w Reset the complete chip:
0Og ... No effect
15... Executes a software reset and clears this bit
FSM_RESET 2 w Reset the Finite State Machine:
0Og ... No effect
1s... Executes a FSM reset and clears this bit
FIFO_RESET 3 w Reset the FIFO:
0Og ... No effect
1s... Executes a FIFO reset and clears this bit
SPI_BC_MODE |4 rw Enables SPI broadcast mode:
Os... Disabled
1s... Enabled
Note: When enabled the output drivers of SPI pins are disabled to avoid
conflicts on shared MISO line. Can be used to program/trigger multiple
devices at the same time.
PU_IRQ_EN 5 rw Enables pull-up of IRQ pin:
0Os... Disabled
1s... Enabled
PU_CSN_EN 6 rw Enables pull-up of CSN pin:
Os... Disabled
1s... Enabled
PU_CLK_EN 7 rw Enables pull-up of CLK pin:
0Os... Disabled
1s... Enabled
PU_DI_EN 8 rw Enables pull-up of DI pin:
Os... Disabled
1s... Enabled
(RBETR......)
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Field

Bits

Type

Description

PU_DO_EN

9

Enables pull-up of DO pin:
0s... Disabled
15... Enabled

RSVD

10,
15:12,
18:17

Reserved

PU_RST_EN

11

Enables pull-up of RST pin:
0s... Disabled
15... Enabled

CW_MODE

16

Continuous wave mode:
0g... Normal mode
1s... Continuous wave mode

Note: When active no shapes are executed but PLL, RF, ADC run with values
programmed in PDFTO, PDFT1 and channel set 1 registers.

MADC_BG_CLK
_DIv

20:19

MADC bandgap clock frequency divider value:

Op... Bandgap clock off

1p... Dividervalueis 1

2p... Divider valueis 2

3p... Divider value is 4

Note: not clock tree balanced

LOAD_STRENG
TH

22:21

LDO dummy load to smooth current peaks (over and under

shoots of VDD caused by toggling of digital logic):

0p... Disabled

1p... 100 A (current in the dummy load)
2p... 200 pA (current in the dummy load)
3p... 400 PA (current in the dummy load)

LDO_MODE

23

The LDO settling time is defined by:
Og... Low power (50 pA), slow settling time
1 ... High power (100 pA), fast settling time

4.4

ADC T F 1728

ZEEFRPNMUATERIZE RX R ADC,

ADCO

ADC 1ZHIEF 1728
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23 22 21 20 19 18

infineon

17 16

ADC_DIV
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRIG BG_C
ADCDIV | RsVD _MAD Yop-| TRACK cFG (PSCA|  stc  |HOP_| BG_TC_TRIM A"C_—g:‘éERs
C EN
rw r W rw r'w r'w rw rw r'w rw
Field Bits Type Description
ADC_OVERS_CF |1:0 rw ADC oversampling configuration:
G Op... No oversampling (standard 11 bits conversion)
1p ... Reserved
2p... Reserved
3p... Reserved
BG_TC_TRIM 4:2 rw Temperature coefficient trimming (static):
Op ... Minimum value
7p... Maximum value
BG_CHOP_EN |5 rw Enables chopping within the bandgap:
0Os... Disabled
15... Enabled
STC 7:6 rw Sample time control:
0p...50ns
15...100 ns
25...200 ns
3p... 400 ns
DSCAL 8 rw Disables startup calibration:
0s... Enabled
1s...
Disabled
TRACK_CFG 10:9 rw Tracking conversion configuration bits:
Op... No sub conversion
1p... 1 sub conversion
2p... 3 sub conversions
3pb... 7 sub conversions
Note: Sub conversions are executed and averaged.
MSB_CTRL 11 rw MSB decision time selection during calibration and conversion:
Og... Single MSB decision time
1;... Double MSB decision time
TRIG_MADC 12 w Trigger for manual ADC conversion:
0Og ... No effect
15... Executes a single ADC conversion and clears this bit
RSVD 13 r Reserved
(RBETR......)
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Field Bits Type Description

ADC_DIV 23:14 rw ADC sampling frequency divider value. The actual sampling frequency
will be fapc_samp = fanc_cik / ADC_DIV:

0p..19p... Reserved
20p ... Minimum divider value
1023p... Maximum divider value

Note: A typical value is 33presulting in fapc_savp = 2.42 MS/s (@fsys_c.k= 80
MHz)

4.5 #FHM RFIRAEFF2E

28 CHIP_Version RRIFEEXBFAIBARA. RF RIRAFMRAEE (FIHBEHE. RAME) NES. WK
SIRIBUTE S ERECESE M.

CHIP_Version Rzt 0024
M RF AT 72 EfESL: x22
23 22 21 20 19 18 17 16
RSVD RSVD RSVD
r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIGITAL_ID RF_ID
r r

Field Bits Type Description
RF_ID 7:0 r Revision of analog logic:

125... BGT60UTR11AIP
Note: EES sample: 7p

DIGITAL_ID 15:8 r Revision of digital control logic:
7p... BGT60OUTR11AIP

RSVD 23:16, r Reserved
®22 CHIP_VersionfY E il {E
Reset type Reset value Note
Reset X000 000000000111 0000

11008
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4.6 REFES1

REFTER[I N LRI ARIZE ARSI EEE. SITRRHEA IR, AT, NMiZRIINE, N FRAERESEE
28, STATO. STAT1# FSTAT, BRT FIFOREMBEIRTEZI, BENRESFTERFENERATELEEMEITTF FSM RS
HNARNFESEHE L, FEFERABNIZRIIETIAIE, £ cwWiRT, #1390 100 ps [FEIAT IEFRIEEUIR &ML,

STAT1 EisHL 0034
REZEE 1 S fe: 00 0000
23 22 21 20 19 18 17 16
FRAME_CNT
rh
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FRAME_CNT SHAPE_GRP_CNT
rh rh
Field Bits Type Description
SHAPE_GRP_C |11:0 rh Shape group counter:
NT Op ... Reset value / rollover value after maximum value reached
4095p ... Maximum value

FRAME_CNT 23:12 rh Frame counter:

Op ... Reset value / rollover value after maximum value reached
4095p ... Maximum value

Note: This field is for debug only. FRAME_CNT info should not be used when
endless mode enabled (please check CCR2:MAX_FRAME_CNT).

4.7 PLL iERBINEFHIFTFESS 1
ZEERPMMAFERISE PLL
PACR1 Rzt 004y
PLL AT IS 1F28 1 SNf&E: 19 6524,
23 22 21 20 19 18 17 16
0sccC BIAS LOCK
LKEN | LFEN | CPEN | - o0 ICPSEL FORC
rw rw rw rw rw rw
15 14 13 12 11 10 9 8 T [ 5 4 3 2 1 0
RLFS | RFILT U2IE | BGAP DIGP ANAP
LOCKSEL RSVD | "o ° | g | VREFSEL N EN VDIGREG | " " | VANAREG |~
rw r rw rw rw rw rw rw rw rw rw
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Field

Bits

Type

Description

ANAPON

Enables the power of the analog regulator:
0Os... Disabled
1s... Enabled

VANAREG

2:1

Selects the output voltage of analog regulator:
Op...1.44V

1p..1.50V

2p...1.55V

3p... 1.60 V (@Vhe=1.2V)

DIGPON

Enables the power of the digital regulator:
0Os... Disabled
15... Enabled

VDIGREG

54

Selects the output voltage of digital regulator:
Op..144V

1p...1.50V

2p...155V

3p...1.60V (@Vhe=1.2V)

BGAPEN

Enables bandgap reference:
0Os... Disabled
1s... Enabled

U2IEN

Enables voltage-to-current converter:
0Os... Disabled
1s... Enabled

VREFSEL

9:8

Selects the reference voltage/common mode level of loop filter:
0p...433 mV
1p...506 mV
25...578 mV
3p... 650 mV

RFILTSEL

10

Selects the resistance Ry of the reference filter:

0s... Riit=100 kQ

13 Rﬁlt =1MQ

Note: Switch together with CPEN from 0gto 1sto improve start-up time!

RLFSEL

11

Selects the resistance Ryinside the loop filter:
Og... Rr=5kQ
lg...Rs=7 kQ

RSVD

Reserved

(RBETR
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Field Bits Type Description

LOCKSEL 15:13 rw Selects the lock detection window:

0Op... 0.265 ns

15...0.5ns

2p...1.0ns

3p...1.5ns

45...2.0ns

5p...2.8ns

6p...3.8ns

7p...4.6ns

LOCKFORC 16 rw Forces the lock signal:

0Os... Lock not forced

1s... Lock forced (to high)

ICPSEL 19:17 rw Selects the charge pump current:

Os... 40 pA

15...80 pA

25... 120 pA

3g... 160 pA

4;...200 pA

5g... 240 pA

66... 280 PA

75...280 YA

BIASFORC 20 rw Enables fixed biasing inside charge pump:
Os... Disabled (Bias regulation loop active)
1s... Enabled (Bias regulation loop deactivated)

CPEN 21 rw Enables charge pump:
Og... Disabled
1;... Enabled

LFEN 22 rw Enables loop filter:
Og... Disabled
1;... Enabled

OSCCLKEN 23 rw Enables system clock (SYS_CLK):
Og... Disabled
1;... Enabled

Note: 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 must be enabled!

4.8 PLL iR 6T 7F2S 2

ZHFRTHUATIEMIRE PLL

PACR2 fRighit 005

PLL iR IMITHI 728 2 S(f&E: 04 0014y
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23 22 21 20 19 18 17 16

TRIV | FSDN
TR_DIVEN RSVD DTSEL REG | TMR
rw r rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 1]
FSDNTMR ‘ FSTDNEN DII:'I’E ‘ DIVSET
rw rw rw rw
Field Bits Type Description
DIVSET 4:0 rw Set fixed part of integer division factor:

0p..19... Reserved

20p... valid for 80 MHz system clock

21p... valid for 76.8 MHz or 38.4 MHz system clock
225..31p ... Reserved

Note: Consider offset of |2]

DIVEN 5 rw Enables divider:
Og... Disabled (input clock of divider gated)
1s... Enabled

FSTDNEN 7:6 rw Enables fast down chirp
0Op... Disabled

1p... Reserved
2p... Enabled fast down chirp
3p... Reserved

FSDNTMR 16:8 rw Defines the time for the PLL loop filter discharge during fast down chirp
operation. When FSTDNTMR = 0, and FSTDNEN # 0y, the fast down chirp
length is internally assigned to a default value (@typ fsvs_cix):

T_FSTDN = (FSTDNTMR + 1) * Tsys cix
Op..4p... Reserved

5p...75ns

6p..511p... Reserved

TRIVREG 17 rw Set regulator off state to tristate (for both analog and digital
regulator):

0Og ... Off state is 0.0V

1;... Off state is tristate

Note: Setting active for digital regulator if DIGPON = 0z or ANAPON = Q.
DTSEL 19:18 rw Select PFD dead time / dead zone:

Op... 180 ps to 350 ps

1p... 270 ps to 510 ps

2p... 360 ps to 680 ps

3p...450 ps to 840 ps

RSVD 20 r Reserved
(RBETRH......)
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Field Bits Type Description
TR_DIVEN 23:21 rw Time for T_DIVEN. Defines the delay after PACR2:DIVEN is handed
over to PLL and pll_rst_n is released. Running in parallel to
T_INIT1.
T_DIVEN = (TR_DIVEN * 32+ 1) * Tsys cik:
Op ... Minimum value
7p... Maximum value
4.9 SPI and FIFO 1= 37228
ZE 78 A TECE SPI A FIFO,
SFCTL TRzt : 006+
SPI # FIFO =& 7725 EfIfE: 79 6000
23 22 21 20 19 18 17 16
PAD_ | PREF MISO
RSVD MOD | IX_E LFESh? _HS_
E N = READ
r rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FIFO_PD_MO RSVD FIFO_CREF
DE
rw r rw
Field Bits Type Description
FIFO_CREF 12:0 rw FIFO compare reference defines the compare filling 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
2047p... Maximum value in case FIFO is full with 2048 memory locations
RSVD 13, r Reserved
23:20
FIFO_PD_MOD |15:14 rw RAM power mode for power saving (power switch):
E Op... FIFO RAM always powered up
1p ... FIFO RAM powered down during Deepsleep and powered up after
Deepsleep
2p ... FIFO RAM powered down during Deepsleep + Idle and powered up
after Idle
3p... Reserved
Note: RAM is only powered down when FIFO is empty.
(RIBETA.....)
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Field Bits Type Description

MISO_HS_REA |16 rw Change working edge of SPI DO (MISO) to enable higher SPI
D frequencies (>= 25 MHz):

Og... MISO data is sent with falling edge of SPI_CLK

1g... MISO data is sent with rising edge of SPI_CLK

Note: HS_RD = 0 can only be used for a fspi_cik less than 25 MHz. For high
speed 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.

LFSR_EN 17 rw Enable LFSR data generation:

Og... Disabled

15... Enabled

Note: LFSR should be enabled after a FIFO reset to ensure an empty FIFO.

PREFIX_EN 18 rw Enables the prefix data header written into the FIFO prior to the
sampling data of each chirp:

0g... Disabled
1s... Enabled

PAD_MODE 19 rw SPI pad driver mode to control the slew rate:
0s... Normal mode
1s... Strong mode (enables up to 15% shorter fall times)

4.10 HERTHETFRRO0

BESFFRSBEETFIFFRLREX T RIS RF IEHTT .

CSI_0 RSt 008y
BEETNFFSR 0 J=R VA=K 00 0000
23 22 21 20 19 18 17 16
ABB1
_AAF
RSVD “CTR RSVD
L
r w r
15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0
RX1M | RX1L |LO_D |LO_D TEMP
RSVD IX_E |OBUF | IST1_|IST2_ RSVD Fz::' _MEA Vgg— RSVD PEI:— TI)E(;_
N _EN EN EN = S_EN
r rw rw w rw r rw rw w r rw rw
Field Bits Type Description
TX1_EN 0 rw Enables the DAC and power amplifier of TX1:
Og... Disabled
1;... Enabled
(RBETR......)
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Field Bits Type Description
PD1_EN 1 rw Enables the power detector of TX1:
Os... Disabled
1s... Enabled
RSVD 3:2, r Reserved
9:7,
19:14,
23:21
VCO_EN 4 rw Enables the VCO:
0Os... Disabled
15... Enabled
TEMP_MEAS_E |5 rw Enables the temperature sensor:
N 0Os... Disabled
1s... Enabled
FDIV_EN 6 rw Enables the VCO frequency divider:
0Os... Disabled
1s... Enabled
Note: DIV output
LO_DIST2_EN |10 rw Enables the local oscillator distribution buffer to RX1 channel:
0Os... Disabled
15... Enabled
LO_DIST1_EN |11 rw Enables the local oscillator distribution buffer to TX1 channel:
Os... Disabled
1s... Enabled
RX1LOBUF_EN (12 rw Enables the local oscillator buffer to the mixer on channel 1:
0Os... Disabled
1s... Enabled
RX1IMIX_EN 13 rw Enables the mixer on channel 1:
Os... Disabled
1s... Enabled
ABB1_AAF_CTR (20 rw Selection of analog base band anti-aliasing filter frequency on
L channel 1:
0g... 600 kHz
lg...1 MHz

4.11 BEETFTHNTFEE
BB LSR5 EEE SRR N T HAREREN R AR ST A,

csi_1
Rzt 009

BEETNEFes 1 SMfE: 00 0000
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23 22 21 20 19 18 17 16

MAD
RSVD EFII:S BB_RSTCNT
EN
r rw rw
15 1 13 12 1 10 9 8 7 6 5 4 3 2 1 0
BB_RSTCNT RSVD HP1_ RSVD TX1_DAC
= GAIN -
rw r rw r rw

Field Bits Type Description

TX1_DAC 4:0 rw TX1 output power setting:
Op ... Minimum output power
31p... Maximum output power

RSVD 9:5, r Reserved

13:11,
23:21

HP1_GAIN 10 rw Gain setting of the first stage of the high pass filter of channel 1:
0s...30dB
1g...18dB

BB_RSTCNT 19:14 rw Baseband reset timer counter value for the analog baseband
amplifiers. The reset counter will start together with the PAON
signal after the T_PAEN timer. Tggrst = BB_RSTCNT * 8 * Tsys_cik:
Op... No analog baseband reset
1p ... Minimum value
127p... Maximum value

MADC_BBCH1_ |20 rw Enables the baseband filters, baseband amplifiers and ADC on

EN channel 1:
0Os... Disabled
1g... Enabled

4.12 BERTNEFFES 2

TEX T RARHRIBIRY RF AIEH TN

csl_2 %L 00A
BEETNEFS 2 SE: 00 00004

» » 2 2 » 18 w "

RSVD
r
15 14 13 2 n 10 5 s 7 6 5 4 3 2 1 0
RSVD VGA_GAIN1 HPF_SEL1
r rw rw
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Field Bits Type Description
HPF_SEL1 2:0 rw High pass filter cutoff frequency setting of channel 1:
Op...20 kHz
1p...40 kHz
2p... 80 kHz
3p... 140 kHz
4p...160 kHz
5p... Reserved
6p... Reserved
Tp... Reserved
VGA_GAIN1 5:3 rw VGA gain setting of channel 1:
0p...0dB
1p...5dB
2p...10dB
3p...15dB
45...20dB
5p...25dB
6p...30dB
To... Reserved
RSVD 23:6 r Reserved
4.13 BEEERSNT TS
IBERITHFEEE CSCl 5 BEETFER CSI X, FMBUEATENXSF
E R RET
ISOPD KR— 1N EHERBE, ATERARENER (FIEIMADC) , RNERBEHEEE (ADCO FERLEFET) .
cscl RSl 00By
BE R S RE R S{ufE: 240960,
TR_BGEN TR_MADCEN TR—ﬁ;;JSO
rw rw rw
PLL | BG_T MAD | MAD RF | ABB_
TR_PLL_ISOPD SOPD MRF_|RSVD | C_IS |C_BG SOPD ISOP RSVD
EN OPD | _EN D
rw rw rw r rw rw rw rw r
Field Bits Type Description
RSVD 4:0, r Reserved
9

(REETR......)

Datasheet

51

V1.3
2025-02-26




Datasheet

BGT60UTR11AIP iﬁﬂ eon

4 BGT60UTR11AIP r

(£2)

egisters

Field Bits Type Description
ABB_ISOPD 5 rw Enables the isolation of all control signals to the ABB:

Os... Disabled

1g... Enabled

Note: In case the isolation is enabled all control signals are connected to Og.
RF_ISOPD 6 rw Enables the isolation of all control signals to the RF:

Og... Disabled

15... Enabled

Note: In case the isolation is enabled all control signals are connected to O.
MADC_BG_EN |7 rw Enables the bandgap of the MADC:

0Os... Disabled

1g... Enabled
MADC_ISOPD |8 rw Enables the isolation of all control signals to the MADC:

0Os... Disabled

1g... Enabled

Note: In case the isolation is enabled all control signals are connected to Q.
BG_TMRF_EN |10 rw Enables the temperature sensor:

0Os... Disabled

1g... Enabled
PLL_ISOPD 11 rw Enables the isolation of all control signals to the PLL:

Og... Disabled

15... Enabled

Note: In case the isolation is enabled all control signals are connected to Og.
TR_PLL_ISOPD |17:12 rw Timer for T_PLL_ISOPD. Delay PLL isolation after IDLE state:

Op... T_PLL_ISOPD = Tevs_cik

15..63p... T_PLL_ISOPD = (TR_PLL_ISOPD * 64 +2) * Teys_cix

Note: if TR_PLL_ISOPD > 0pthen CSCI:PLL_ISOPD should be 1gand

T_INITO must be larger than T_PLL_ISOPD.
TR_MADCEN 20:18 rw Timer for T_MADCEN. Delay MADC enable after IDLE state:

Op... No delay

15..7p... T_MADCEN = (TR_MADCEN * 64 + 1) * Tsys cik

Note: T_INITO must be larger than T_MADCEN. Typical T_MADCEN = 0.8 ps.
TR_BGEN 23:21 rw Timer for T_BGEN. Delay bandgap enable after IDLE state (coming

from DS or DS_CONT):

Op... T_BGEN = Tsys cik

1p..7p... T_BGEN = (TR_BGEN * 64 + 2) * Teys_cix

Note: T_WU must be larger than T_BGEN. Typical T_BGEN = 0.8 ps.
4.14 HERREERETESO

BESFFRSBEERTFFFRLREX T FIRHIER RF EHT .

CSDS_0 fRighit 00Cy
BEERERRESTESRO0 SfIE: 00 0000
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23

22

21

20

19

18

infineon

17

16

ABB1
AAF
RSVD :CTR RSVD
L
r rw r
15 1 13 12 1 10 8 7 6 5 4 3 2 1 0
RSVD T)):fll:l (F;;lljll-: :-sqﬁli :-s(')r_zlz RSVD an’ T;hsd: "Eg— RSVD P;:— TI)E(;—
N _EN EN EN - S_EN
r rw rw rw r'w r rw rw w r rw w
Field Bits Type Description
TX1_EN 0 rw Enables the DAC and power amplifier of TX1:
0Os... Disabled
15... Enabled
PD1_EN 1 rw Enables the power detector of TX1:
0Os... Disabled
15... Enabled
RSVD 3:2, r Reserved
9:7,
19:14,
23:21
VCO_EN 4 rw Enables the VCO:
0Os... Disabled
1s... Enabled
TEMP_MEAS_E |5 rw Enables the temperature sensor:
N 0Os... Disabled
1s... Enabled
FDIV_EN 6 rw Enables the VCO frequency divider:
0Os... Disabled
15... Enabled
Note: DIV output
LO_DIST2_EN |10 rw Enables the local oscillator distribution buffer to RX1 channel:
0Os... Disabled
1s... Enabled
LO_DIST1_EN |11 rw Enables the local oscillator distribution buffer to TX1 channel:
0Os... Disabled
1s... Enabled
RX1LOBUF_EN (12 rw Enables the local oscillator buffer to the mixer on channel 1:
Os... Disabled
1s... Enabled
(RBETR......)
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Field Bits Type Description
RX1IMIX_EN 13 rw Enables the mixer on channel 1:
Os... Disabled
1s... Enabled
ABB1_AAF_CTR |20 rw Selection of analog base band anti-aliasing filter frequency on
L channel 1:
0Og... 600 kHz
1g... 1 MHz
4.15 BERREERESFS1

BEEFFRSBERITRIFEFSRLREX T IIREBIER RF EHTA.

CSDS_1 EisHbL 00Dy
BEEREERETFSS1 p=RIVAI=E 00 0000
3 P 2 2 19 18 7 16
MAD
RSVD EFII:.? BB_RSTCNT
EN
r rw rw
15 1 13 12 1 10 9 8 7 6 5 s 3 2 1 0
BB_RSTCNT RSVD HP1_ RSVD TX1_DAC
- GAIN -
rw r rw r rw

Field Bits Type Description

TX1_DAC 4:0 rw TX1 output power setting:
Op ... Minimum output power
31p... Maximum output power

RSVD 9:5, r Reserved

13:11,
23:21

HP1_GAIN 10 rw Gain setting of the first stage of the high pass filter of channel 1:
0g...30dB
15...18dB

BB_RSTCNT 19:14 rw Baseband reset timer counter value for the analog baseband
amplifiers. The reset counter will start together with the PAON
signal after the T_PAEN timer. Tggrst = BB_RSTCNT * 8 * Tsys_cik:
Op... No analog baseband reset
1p... Minimum value
127p... Maximum value

(RBLTH......)
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Field Bits Type Description
MADC_BBCH1_ |20 rw Enables the baseband filters, baseband amplifiers and ADC on
EN channel 1:
0s... Disabled
15... Enabled
4.16 BESEREERSFS 2
BEEFERSBEERHIFTEFSRERTE X TRARBEIRN RF MEFT .
CSDS_2 Rzt : 00Ey
BB R EEREFES 2 Bfia: 00 00004
23 22 21 20 19 18 7 16
RSVD
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD VGA_GAIN1 HPF_SEL1
r rw w
Field Bits Type Description
HPF_SEL1 2:0 rw High pass filter cutoff frequency setting of channel 1:
Op... 20 kHz
1p...40 kHz
2p...80 kHz
3p... 140 kHz
4p...160 kHz
5p... Reserved
6p... Reserved
7p... Reserved
VGA_GAIN1 5:3 rw VGA gain setting of channel 1:
0p...0dB
1,...5dB
2p...10dB
3p...15dB
45...20dB
55...25dB
6p...30dB
7p... Reserved
RSVD 23:6 r Reserved
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4.17 BEEEFIREERTES
BB EITHIZ1F28 CSCDS S5i@iEE S 1728 CSDS X, FhBUE AT E X4

ERYEERIR T
ISOPD AR—MNZERERE, ATREATENER (FIdIMADC) , FEREHEE (ADCOFEFHRELEFE) o

CSCDS [=rE2zeki 00Fy
BEEITHIREER S 7R I=RTAI=h 00 0960
23 22 21 20 19 18 17 16
RSVD
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
pLL 1| BG-T MAD | MAD | .. |ABB_
RSVD SOPD MRF_|RSVD | C_IS |C_BG SOPD ISOP RSVD
EN OPD | _EN D
r rw rw r rw rw rw rw r
Field Bits Type Description
RSVD 4:0, r Reserved
9,
23:12
ABB_ISOPD 5 rw Enables the isolation of all control signals to the ABB:
0Os... Disabled
15... Enabled
Note: In case the isolation is enabled all control signals are connected to O.
RF_ISOPD 6 rw Enables the isolation of all control signals to the RF:
0Os... Disabled
1s... Enabled
Note: In case the isolation is enabled all control signals are connected to Og.
MADC_BG_EN |7 rw Enables the bandgap of the MADC:
0Os... Disabled
15... Enabled
MADC_ISOPD |8 rw Enables the isolation of all control signals to the MADC:
0Os... Disabled
15... Enabled
Note: In case the isolation is enabled all control signals are connected to O.
BG_TMRF_EN |10 rw Enables the temperature sensor:
0Os... Disabled
15... Enabled
PLL_ISOPD 11 rw Enables the isolation of all control signals to the PLL:
0Os... Disabled
15... Enabled
Note: In case the isolation is enabled all control signals are connected to O.

Datasheet 56 V13
2025-02-26



BGT60UTR11AIP
Datasheet

4 BGT60UTR11AIP registers

afineon

4.18 BB up x TF2%
BERSTFRSBESIEHFTESRERTE X TRAKERER RF AEHTA,.
CSU_0 (x=1-4) %l 0104+(x-1)*7
BifE: 00 00004
23 22 21 20 19 18 17 16
ABB1
RSVD :Ié?; RSVD
L
r rw r
15 14 13 12 11 10 8 6 5 4 3 2 1 0
RSVD T))SEM ggtll? :-s?r{ :-sg'_zli RSVD i fﬂ':: VEo-| mswp | PDO-| TXS-
N _EN EN EN - S_EN
r rw rw rw rw r rw rw rw r rw rw
Field Bits Type Description
TX1_EN 0 rw Enables the DAC and power amplifier of TX1:
0Os... Disabled
8... Enabled
PD1_EN 1 rw Enables the power detector of TX1:
0Os... Disabled
s... Enabled
RSVD 3:2, r Reserved
9:7,
19:14,
23:21
VCO_EN 4 rw Enables the VCO:
0Os... Disabled
1s... Enabled
TEMP_MEAS_E |5 rw Enables the temperature sensor:
N Os... Disabled
8... Enabled
FDIV_EN 6 rw Enables the VCO frequency divider:
0Os... Disabled
15... Enabled
Note: DIV output
LO_DIST2_EN |10 rw Enables the local oscillator distribution buffer to RX1 channel:
Os... Disabled
8... Enabled
(RBETR......)
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Field Bits Type Description

LO_DIST1 EN |11 rw Enables the local oscillator distribution buffer to TX1 channel:
0g... Disabled
1s... Enabled

RX1LOBUF_EN |12 rw Enables the local oscillator buffer to the mixer on channel 1:
0g... Disabled
1s... Enabled

RX1IMIX_EN 13 rw Enables the mixer on channel 1:

Os... Disabled

1s... Enabled

ABB1_AAF_CTR |20 rw Selection of analog base band anti-aliasing filter frequency on
L channel 1:

0Og... 600 kHz

lg... 1 MHz

4.19 HEEE up x F1FRR 1

BEEFFRSBERITRIFEFSRLREX T IIRBER RF EHTTA.

CSU_1 (x=1-4) %l 011,+(x-1)*7
EifE: 00 00004
23 22 21 20 19 18 17 16
MAD
C_BB
RSVD CH1_ BB_RSTCNT
EN
r rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BB_RSTCNT RSVD HP1_ RSVD TX1_DAC
- GAIN -
rw r rw r rw
Field Bits Type Description
TX1_DAC 4:0 rw TX1 output power setting:

Op ... Minimum output power
31p... Maximum output power

RSVD 9:5, r Reserved
13:11,
23:21
HP1_GAIN 10 rw Gain of the first stage of the high pass filter of channel 1:
0g...30dB
15...18dB
(RBLTH......)
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Field Bits Type Description

BB_RSTCNT 19:14 rw Baseband reset timer counter value for the analog baseband
amplifiers. The reset counter will start together with the PAON
signal after the T_PAEN timer. TeBrsT = BB_RSTCNT *g* TSYS_CLK:
Op... No analog baseband reset
1p ... Minimum value
127p... Maximum value

MADC_BBCH1_ |20 rw Enables the baseband filters, baseband amplifiers and ADC on

EN channel 1:
0Os... Disabled

s... Enabled

4.20 BIEEE up x FFEN
BRSNS SRR E N T AAREREN RF AESTH,

CSU_2 (x=1-4) R AL : 012+(x-1)*7
BifE: 00 00004
23 22 21 20 19 18 17 16
RSVD
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD VGA_GAIN1 HPF_SEL1
r rw rw
Field Bits Type Description
HPF_SEL1 2:0 rw High pass filter cutoff frequency setting of channel 1:
Op...20 kHz
1p...40 kHz
25...80 kHz
3p... 140 kHz
4p...160 kHz
5p... Reserved
6p... Reserved
Tp... Reserved

(REAKTR......)
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Field Bits Type Description
VGA_GAIN1 53 rw VGA gain setting of channel 1:
0p...0dB
15...5dB
25...10dB
3p...15dB
45...20dB
55...25dB
6p...30dB
7p... Reserved
RSVD 23:6 r Reserved
4.21 BIEEE down x FER0
BEETFSRSBEEERHFEREREN T HAREAER RF FIETHIT .
CSD_0 (x=1-4) fRighit: 013,+(x-1)*7
SUfE: 00 00005
23 22 21 20 19 18 17 16
ABB1
_AAF
RSVD “CTR RSVD
L
r rw r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RX1M | RX1L | LO_D |LO_D TEMP
RSVD IX_E | OBUF | IST1_|IST2_ RSVD FII)EIl\‘I’ _MEA "gg— RSVD PE;— TI’E‘:I—
N _EN EN EN - S_EN
r rw rw rw rw r rw rw rw r rw rw
Field Bits Type Description
TX1_EN 0 rw Enables the DAC and power amplifier of TX1:
0Og... Disabled
1;... Enabled
PD1_EN 1 rw Enables the power detector of TX1:
0Og... Disabled
1;... Enabled
RSVD 3:2, r Reserved
9:7,
19:14,
23:21

(REAKTR......)
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Field Bits

Type

Description

VCO_EN 4

Enables the VCO:
0g... Disabled
1s... Enabled

TEMP_MEAS_E |5
N

Enables the temperature sensor:
0s... Disabled
15... Enabled

FDIV_EN 6

Enables the VCO frequency divider:
0Os... Disabled

1g... Enabled

Note: DIV output

LO_DIST2_EN |10

Enables the local oscillator distribution buffer to RX1 channel:
0Oz... Disabled
1s... Enabled

LO_DIST1_EN |11

Enables the local oscillator distribution buffer to TX1 channel:
0g... Disabled
1s... Enabled

RX1LOBUF_EN |12

Enables the local oscillator buffer to the mixer on channel 1:
0Og... Disabled
1s... Enabled

RXIMIX_EN 13

Enables the mixer on channel 1:
0Og... Disabled
1s... Enabled

ABB1_AAF_CTR |20

Selection of analog base band anti-aliasing filter frequency on

L channel 1:
0s... 600 kHz
13... 1 MHz
4.22 BIEE down x FFE2E1
BEERTFRSBEEEHTESHRTENX TRAEREMN RF IEFIT N
CSD_1 (x=1-4) %l 014,+(x-1)*7
SfifE: 00 0000
23 22 21 20 19 18 17 16
MAD
C_BB
RSVD CHL BB_RSTCNT
EN
r rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BB_RSTCNT RSVD HP1_ RSVD TX1_DAC
- GAIN -

rw
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Field Bits Type Description

TX1_DAC 4:0 rw TX1 output power setting:
Op ... Minimum output power
31p... Maximum output power

RSVD 9:5, r Reserved
13:11,
23:21
HP1_GAIN 10 rw Gain of the first stage of the high pass filter of channel 1:
0s...30dB
15...18dB
BB_RSTCNT 19:14 rw Baseband reset timer counter value for the analog baseband

amplifiers. The reset counter will start together with the PAON
Signal after the T_PAEN timer. TgersT = BB_RSTCNT *g8* TSVS_CLK:

Op... No analog baseband reset

1p ... Minimum value
127p... Maximum value

MADC_BBCH1_ |20 rw Enables the baseband filters, baseband amplifiers and ADC on
EN channel 1:

Og... Disabled

1;... Enabled

4.23 BEE down x 7282
B LSRS5BS E SIS HEE N T HAREREN RF FIES1TH.

CSD_2 (x=1-4) %l 015,+(x-1)*7
SfifE: 00 0000

23 22 21 20 19 18 17 16

RSVD
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD VGA_GAIN1 HPF_SEL1
r rw rw
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Field Bits

Type

Description

HPF_SEL1 2:0

OD ... 20 kHz
1p...40 kHz
2p...80 kHz
3p... 140 kHz
4p...160 kHz
5p... Reserved
6p... Reserved
Tp... Reserved

High pass filter cutoff frequency setting of channel 1:

VGA_GAIN1 5:3

0p...0dB
1p...5dB
2p...10dB
3p...15dB
45...20dB
5p...25dB
6p...30dB
7p... Reserved

VGA gain setting of channel 1:

RSVD 23:6

r

Reserved

4.24

BESRER x FFaR

BIEEIEHIZF1FEE CSCx 5IBEES 1788 CSUx B %,

BRY REPC Z5b, FREEMAIERATEXSERBIFR.
ISOPD AER—MZHERER, ATREATEMNER (FIIMADC) , FMREBHEE (ADCOFEFRELEFE)

REPC A FEXAFRIFFIN—TESH,

CSC (x=1-4) {RZHAL : 016+(x-1)*7
EifE: 00 09604
23 22 21 20 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
BG_T MAD | MAD ABB_
RSVD :(ISIE,—DI MRF_ |RSVD | C_IS | C_BG SR;;;II) ISOP CSN—E REPCS
EN OPD | _EN D
r rw rw r rw rw rw rw rw rw
Field Bits Type Description
REPCS 3:.0 rw Repetition factor of channel set:
0p..15p... RC = 2REPC

(REETR......)
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Field Bits Type Description

CS_EN 4 rw Enables channel set (CS):

0Os... Disabled

1g... Enabled

Note: At least the first channel set should be used (CSC1:CS_EN = 1g).
ABB_ISOPD 5 rw Enables the isolation of all control signals to the ABB:

0Os... Disabled

1g... Enabled

Note: In case the isolation is enabled all control signals are connected to O.
RF_ISOPD 6 rw Enables the isolation of all control signals to the RF:

Os... Disabled

1g... Enabled

Note: In case the isolation is enabled all control signals are connected to Q.
MADC_BG_EN |7 rw Enables the bandgap of the MADC:

0Os... Disabled

1g... Enabled

MADC_ISOPD |8 rw Enables the isolation of all control signals to the MADC:

Og... Disabled

1g... Enabled

Note: In case the isolation is enabled all control signals are connected to Q.
RSVD 9, r Reserved

23:12
BG_TMRF_EN |10 rw Enables the temperature sensor:
0Og... Disabled

1g... Enabled

PLL_ISOPD 11 rw Enables the isolation of all control signals to the PLL:

Og... Disabled

1g... Enabled

Note: In case the isolation is enabled all control signals are connected to Q.

4.25 Chirp ITHIEFESS 0

E{ras CCRO BT RIZAFIFTIRIS R, £ FSM BEAXESHRKIGEARS TSI REE, UERIIEN BT
HAARIFY BRE—NZINMFEZINBLRR) o

CCRO {miB bt 02Cx
Chirp 1= & 7F28 0 SIE: 00 00004
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23 22 21

20 19 18 17 16

TR_INIT1_M
UL TR_INIT1
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CONT
TR_INIT1 REPT _MO TR_END
DE
rw rw r'w rw
Field Bits Type Description
TR_END 8:0 rw Timer for T_END. Waiting time after the generation of aramp:
Op... T_END =5* Tsys_(:LK
15..511,... T_END = (TR_END *8+ 5) * TSYS_CLK
CONT_MODE 9 rw Continuous mode. After last channel set repetition RT, the specified
power mode (CCR1:PD_MODE) is applied and
0 ... the FSM stops immediately
15... after T_FED the next channel set is applied
Note: In case DS power mode (CCR1:PD_MODE = 2p) is selected and the
continuous mode is not active the system clock is disabled internally.
REPT 13:10 rw Repetition factor for a channel setin a frame:
Op..15p... RT = 2REPT
Note: The host should program the maximum value 15, as default.
TR_INIT1 21:14 rw Timer for T_INIT1:
Op ... Tsys_cLk
15..255p... T_INIT1 = (TR_INIT1 * 2TRINIT_MUL* g + TR INIT_MUL +3) *
Tsys_CLK
Note: These values are used for every up and every down-ramp.
Note: After the wake-up period the timer for T_INIT1 should be at least
15 ps according to the typical ADC calibration time.
TR_INIT1_MUL |23:22 rw Timer multiplier factor for T_INIT1:
0p--3p ... 2TRINITLMUL
4.26 Chirp EHIF 7728 1

Fras CCRLATRIZAFIFTIRISR, £ FsM BEAXESHRKIGEARS TSI REE, UEIRIIEN BT
HARARIFY CRE—NZINMFEINBARR) o

CCR1 Rz 02Dy
Chirp I=HIEFESS 1 S{E: 00 00004
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15 14 13

12

10 9

23

22 21 20 19
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18 17 16

TR_FED_MUL

TR_FED

rw

6 5 4 3

rw

TR_FED

PD_MODE

TR_START

rw

rw

rw

Field Bits

Description

TR_START 8:0

Timer for T_START. Ramp start delay defines the delay
before generating the ramp:

0p..511p... T_START = (TR_START * 8 + 10) * Tsys_cik

PD_MODE 10:9

Power down mode. After the last repetition RT, the chip enters the
defined power mode (during T_FED):

Op ... Keep the same power mode (CSx + CSCx)
1p... Change to IDLE power mode (CSI + CSCl)
2p... Change to DS power mode (CSDS + CSCDS)
3p... Reserved

TR_FED 18:11

Op... Tsys_cik

Timer for T_FED:

15..255p... T_FED = (TR_FED * 2TR-FED_MUL* 8 + TR FED_MUL + 3) * Tsys_cix

TR_FED_MUL |23:19

Timer multiplier factor for T_FED:
0p--31p... 2TR-FED_MUL

4.27

Chirp IFHIF 728 2

Firas CCR2 BT RIZAFIFTIRIS R, £ FSM BEAXESHRKIGEAR SIS REE, UERIIEN BT
HARARIFY BRE—NZINMFEZINBLRR) o

CCR2

Chirp =HlI 1728 2

15 14 13

12

11

10 9

{mizithit 02Ex
SfIE: 00 0000y

23 22 21 20 19 18 17 16
FRAME_LEN

r'w

6 5 4 3

FRAME_LEN

MAX_FRAME_CNT

rw
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Field Bits Type

Description

MAX_FRAME_C
NT

11:0 rw

Maximum number of frames to be executed. When MAX_FRAME_CNT
is reached, the shape generation is stopped, and the chip is set to
deep sleep power mode. The next frame can be triggered only after a
reset (eg. FSM_RESET). The frame generation can be stopped at any
time by resetting the FSM (see MAIN:FSM_RESET).

Op... Endless frame generation

1p... 1 frameis generated
4095p... 4095 frames are generated

FRAME_LEN 23:12 rw

Frame Length specifies the number of shape groups in a frame.
When specified frame length is reached the frame counter is
incremented and the shape group counter is reset:

Op... Minimum value (1 shape group)
4095p... Maximum value (4096 shape groups)

4.28

Chirp iI=HIF 77288 3

B 78 CCR3 AT RIZFFIFTIRIS R, x FSM BEAXESHRKIRERSITIISEIMITES, UERIIEN BT
HABIARIFS) CRE— DI FEINRRRLER) o

CCR3 {RiZ il 02F
Chirp 1=HI&F7F28 3 SE: 00 00004
23 22 21 20 19 18 17 16
TR_INITO_M
UL TR_INITO
rw rw
15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0
TR_IN TR_SSTART TR_PAEN
ITO
rw rw rw
Field Bits Type Description
TR_PAEN 8:0 rw Timer for T_PAEN. Delay time after PLL start and power amplifier
enable:
Op... Reserved
10..5110 T_PAEN = TR_PAEN * 8 * Tsys_(:LK
TR_SSTART 14:9 rw Timer for T_SSTART. Delay time after power amplifier enable and first
trigger to ADC:
00..63D T_SSTART = (TR_SSTART * 8+ l) * TSYSicLK
(REELTm......)
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Field Bits Type Description
TR_INITO 21:15 rw Timer for T_INITO:

Op ... Tsys_cLk

15..255p... T_INITO = (TR_INITQ * 2TR-INITO_MUL* g + TR_INITO_MUL +3) *
Tsys_CLK

Note: After the wake-up period the timer for T_INITO should be at least
70 ps according to the typical ADC calibration time.

TR_INITO_MUL |23:22 rw Timer multiplier for T_INITO:
OD"3D ... 2TR_INITO_MUL

4.29 PLLZIR x F1E28 0

B fFes PLLx, AT PLL FSM ABYIAKIFFIRI S TRIZ. £ FSM IFIEHIZcit PLL FSM LURIAR 0BT T
BIERIFEY] FE—TZIINTFEINBRREES) -

PLL_O (x=1-4) % b : 030+(x-1)*8
BfIfE: 00 00004
23 22 21 20 19 18 17 16
FSU
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FSU
rw
Field Bits Type Description
FSU 23:0 rw Chirp start frequency for up chirp. Sigma delta start frequency for the
ramp generator:

Op... Sawtooth shape

Note: In case FSD = 0p, RSD =05, and RTD = 0p, the fast sawtooth
shape is enabled. In all other cases the triangular shape is enabled.

4.30 PLLEIR x BF1FE% 1

B 1Fes PLLx, AT PLL FSM ABYIAKIFFIBI S TTRIZ. £ FSM IFIEHIZcith PLL FSM LURIAR TS 1T T
BIERIFEY] FE—TZINTFEINBRREES) -

PLL_1 (x=1-4) izt 0314+(x-1)*8
SfIE: 00 0000y
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18 17 16

RSU

rw

10 9 8 7 6 5 4 3

RSU

Field

Bits

Type

Description

RSU

23:0

constant during the RTU time.
Bit(23) represents the sign for the ramp:
Op ... Up chirp

1p... Down chirp

Ramp step up chirp. A ramp step is the RF frequency difference
added to the actual frequency during single clock cycle time of
Tsvs_ck- In case the value is zero the RF frequency will be almost

4.31

PLL eI x 1538 2

H1F2s PLLx, FAATFXIaA# PLL FSM RBVIRAFIFE S NSHHITHRIZ. £ FSM BiTH4st PLL FSM LUK I IE1TFER
iEHEIFEY FRE—NZINEEINBAZE) o

PLL_2 (x=1-4) RS 0324+(x-1)*8
I=RTAI=h 00 0000
23 22 21 20 19 18 17 16
TR_EDU
rw
15 14 13 12 1 10 o 8 7 6 5 4 3 2 1 0
RSVD RTU
r rw
Field Bits Type Description
RTU 13:0 rw Ramp time for up chirp. RTU defines the number of clock cycles for
the up chirp. The actual ramp time is:
Op ... Timer disabled (needed for fast down chirp)
15..16383p ... T_RAMP =RTU * 8 * Tsys_cik
RSVD 15:14 r Reserved
TR_EDU 23:16 rw Timer for T_EDU. End of chirp delay applied after every up chirp:

Op... T_EDU =2 * Teys cix
15..255p... T_EDU = (TR_EDU * 8 + 5) * Tsys_c1k
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4.32 PLL K x 1538 3

&H1F2s PLLx, FAATFXIA# PLL FSM RBVIRAFIFE SIS HHITHRIZ. £ FSM BiTH4st PLL FSM LUK T2 IE1TFER
iEHEIEY FRE—NZINEEINBASE) o

PLL_3 (x=1-4) RS 033,+(x-1)*8
B1ifE: 00 0000
23 22 21 20 19 18 17 16
APD
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
APD APU
w w
Field Bits Type Description
APU 11:0 rw Number of samples for an up chirp of a single ADC:

0p..4095p... Number of samples

APD 23:12 rw Number of samples for a down chirp of a single ADC:
0p..4095p ... Number of samples

4.33 PLLEIR x B1E3% 4

B fFes PLLx, AT PLL FSM ABYIAKIFFIRI S TRIZ. £ FSM IFIEHIZcHt PLL FSM LURIAR TS 1T T
BIERIFEY] FE—TZINTFEINBRREES) -

PLL_4 (x=1-4) RS HLE 034+(x-1)*8
BfIfE: 00 0000

23 22 21 20 19 18 17 16

FSD
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FSD
w
Field Bits Type Description
FSD 23:0 rw Chirp start frequency for down chirp. Sigma delta start frequency

for the ramp generator:

Op... Sawtooth shape

Note: In case FSD = 0p, RSD = 0p, and RTD = 0p, the fast sawtooth
shape is enabled. In all other cases the triangular shape is enabled.
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4.34 PLL 2R x BF1F2% 5

B 1Fes PLLx, AT PLL FSM ABYIAKIFFIRISHETTRIZ. £ FSM IFIEHIZcit PLL FSM LURIART0E1T T
BIERIFEY] FE—TZINTFEINBRREES) -

PLL_5 (x=1-4) % bt : 035,+(x-1)*8
21ifE: 00 0000
23 22 21 20 19 18 17 16
RSD
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSD
w
Field Bits Type Description
RSD 23:0 rw Ramp step down chirp. A ramp step is the RF frequency difference

added to the actual frequency during single clock cycle time of
Tsvs_ck. In case the value is zero the RF frequency will be almost
constant during the RTD time.

Bit(23) represents the sign for the ramp:
Op ... Up chirp
1p... Down chirp

4.35 PLLFER x F1F=6
F1232 PLIx, FATFAIZHE PLLFSM UBSIASIRE IS EORITRIZ, 3 FSM EISEIZSHE PLL FSM LUR TS EAT ik
HESIES] (RE— NI FEBEIEBRMES) ,

PLL_6 (x=1-4) RISt : 0364+(x-1)*8
E1UfE: 00 0000y

3 2 2 20 19 18 17 16

TR_EDD
w
15 1 13 1 u 10 9 8 7 6 5 4 3 2 1 0
RSVD RTD
r w
Field Bits Type Description
RTD 13:0 rw Ramp time for down chirp. RTD defines the number of clock cycles

for the down chirp. The actual ramp time is:
Op ... Timer disabled (needed for fast down chirp)
lD..16383D T_RAMP =RTD * 8 * T5y57c|_K

(REAKTR......)
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Field Bits Type Description
RSVD 15:14 r Reserved
TR_EDD 23:16 rw Timer for T_EDD. End of chirp delay applied after every down chirp:
Op... T_EDD =2 * Tsys cik
1p..255p... T_EDD = (TR_EDD * 8 + 5) * Tsys cix

4.36 PLLFEIR x BF1F2% 7

H1F2s PLLx, FAATFXJA# PLL FSM RBVIRAFIFE S NS HHITHRIZ. £ FSM BiTH4sit PLL FSM LUK T2 IE1TFER
iEHEIEY FRE—NZINEEINBASS) o

PLL_7 (x=1-4) Gl 0374+(x-1)*8
BfIfE: 00 0000
23 22 21 20 19 18 17 16
TR_SED_MUL TR_SED
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CONT SH E
TR_SED PD_MODE | _MO RSVD N_ REPS
DE
w w w r w w
Field Bits Type Description
REPS 3:.0 rw Repetition factor for a single shape:
0p..15p... RS = 2REPS
SH_EN 4 rw Enable shape:
0s... Disabled
15... Enabled

Note: Values for disabled shapes are ignored. At least the first shape needs
to be enabled (PLL1_7:SH_EN = 1;). Fields for unused shapes must be
programmed to its default reset value.

RSVD 7:5 r Reserved

CONT_MODE 8 rw Continuous mode. After last shape repetition RS, the specified
power mode (PLLy_7:PD_MODE) is applied and

0Og... the FSM stops immediately
15... after T_SED the next shape set is applied

PD_MODE 10:9 rw Power down mode. After the last repetition RS the chip enters the
defined power mode (during T_SED):

Op ... Keep the same power mode (CSx + CSCx)
1p... Change to IDLE power mode (CSI + CSCl)
2p... Change to DS power mode (CSDS + CSCDS)
3p ... Reserved

(REETR......)
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Field Bits Type Description
TR_SED 18:11 rw Timer for T_SED:
Op-- Tsys_cLk
1p..255p... T_SED = (TR_SED * 2TR-SED_MUL* g + TR SED_MUL + 3) * Tsys_cix
TR_SED_MUL |23:19 rw Timer multiplier for T_SED:
0p..31p... 2TR-SED_MUL
4.37 £ %3% ADC 1723
A LERBHFFH[NE,
ADC1 RSl 050y,
2 %28 ADC 1728 B1ifE: 00 0000
23 22 21 20 19 18 17 16
SENS?R—SE TR_PSSTART
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD
r
Field Bits Type Description
RSVD 15:0 r Reserved
TR_PSSTART |21:16 rw Delay after pa_on after the power amplifier is activated and power
sensing is started.
T_PSSTART = TR_PSSTART * 8 * Tsys_cix
Op ... Minimum delay
50p... Maximum delay
515..63p ... Reserved
Note: T_PSSTART = T_SSTART - 1.3 ps (with 0.3 ps for ADC conversion).
SENSOR_SEL |[23:22 rw Sensor selection for ADC input:
Op ... RX channel (CSx:MADC_BBCH1_EN must be set)
15 ... Power sensor (CSx:PD1_EN must be set)
2p... Temperature sensor (CSx: TEMP_MEAS_EN must be set)
3p... IFx
4.38 RF N EF7ESR 0

BERSE8/LTATERBRT ARENIL

RFTO

RFMIXZEF28 0

Datasheet
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23 22 21 20 19 18 17 16

TEST
RF_TEST_M SIG
_ODE - RSVD __IF1_ RSVD
EN
rw r rw r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TEST | RFTS
SIG | IGCL
RSVD :RF1 K_DI RFTSIGCLK_DIV
_EN | V_EN
r rw rw rw
Field Bits Type Description
RFTSIGCLK_DIV|12:0 rw RF test tone signal divider value. frerst = fsys_ak / RFTSIGCLK_DIV:
Op... Reserved
1p... Reserved
2p... Minimum value
8191;... Maximum value
RFTSIGCLK_DIV|13 rw Enable the RF test tone signal output to the baseband:
_EN Os... Disabled
1s... Enabled
TEST_SIG_RF1_|14 rw Enable test signal for receiver RF1:
EN 0Os... Disabled
1s... Enabled
RSVD 17:15, r Reserved
21:19
TEST_SIG_IF1_|18 rw Enable test signal for IF channel 1:
EN Os... Disabled
15... Enabled
RF_TEST_MOD |23:22 rw RF test mode.
E 0Og... Test mode disabled
1g... Mode 1: rf_bb:tx1_en toggles between 0gand CSx:TX1_EN with frersr
2g ... Mode 2: rf_bb:tx1_dac toggles between 0s and CSx:TX1_DAC with
fRFTST
3g... Mode 3: rf_bb:test_sig_rfl toggles between 0s and
RFTO:TEST_SIG_RF1_EN with frerst
Note: RF test mode is only active for MAIN:CW_MODE = 1.
Note: RFTSIGCLK_DIV must be programmed and RFTSIGCLK_DIV_EN must
be enabled.
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4.39 EFUSE F7788 0
BEREE/L AT RHB ARG LML,
EFUSEO RSl 0574
EFUSE 75238 0 EfESL: *23
23 22 21 20 19 18 17 16
RSVD RSVD
r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EFUS EFUS
RSVD | E_SE | RSVD | RSVD | RSVD | RSVD | RSVD | RSVD | RSVD | RSVD | RSVD E EN RSVD RSVD
NSE —
r W r r r r r r r r r rw r r
Field Bits Type Description
RSVD 3:0, r Reserved
13:5,
23:15,
EFUSE_EN 4 rw Enable EFUSE:
Os ... Disabled
1; ... Enabled
EFUSE_SENSE |14 w Start EFUSE read sequence:
0Og ... No effect
1g... Executes EFUSE reading and clears this bit
&®23 EFUSE0 NEfil{E
Reset type Reset value Note
Reset X000 0000 0000 0010 0000
0000s
4.40 EFUSE F7F28 1
BESHEE/TAT RHBFRRZLML,
EFUSE1 TRzt : 0584
EFUSE 7728 1 E1ifE: 00 03004
23 22 21 20 19 18 17 16
RSVD
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EFUS
RSVD E_RE RSVD
ADY
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Field Bits Type Description
RSVD 8:0, r Reserved
23:10
EFUSE_READY |9 rh EFUSE ready:
0Os... Not ready
1g ... Ready
Note: Only valid after EFUSE_SENSE was executed! Result stored in
CHIP_IDO and CHIP_ID1.
4.41 PLL X E#F2% 0
B cwiEREY, NERZEESRPINRE. T AWERT, -A @HI2F (SDM) #=Z 5,
PDFTO st 0594
PLL X Z 788 0 EffE: 00 0000+
23 22 21 20 19 18 17 16
RSVD
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BYPS | BYPR
RSVD BYPSDM DME | MPE
N N
r rw rw rw
Field Bits Type Description
BYPRMPEN 0 rw Enable bypass ramp generator:
Og... Ramp generator enabled
1s... Ramp generator disabled (bypassed)
BYPSDMEN 1 rw Enable bypass for sigma delta modulator:
0Os... Disabled
15... Enabled
BYPSDM 5:2 rw Value used for bypassed sigma delta modulator:
Op ... Minimum value
15p... Maximum value
RSVD 23:6 r Reserved
4.42 O ID FEES0

ME—RYS A ID B 48 fi4ARk. ZF7F2s CHIP_IDO 121 ID BYA] 24 fil,

CHIP_IDO

O F 1D FEFERO0
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23 22 21 20 19 18 17 16
CHIP_ID
rh
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHIP_ID
rh
Field Bits Type Description
CHIP_ID 23:0 rh Chip ID[23:0].
Note: Valid after EFUSE_SENSE was executed.
4.43 A ID BFEER1
Me—BYS s ID B 48 {U4ARk. 2728 CHIP_ID1 3ef# ID BIfE 24 {i,
CHIP_ID1 {Riz it O5EH
SF IDETFESE1 S1IE: FF FFFFy
23 22 21 20 19 18 17 16
CHIP_ID
rh
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHIP_ID
rh
Field Bits Type Description
CHIP_ID 23:0 rh Chip ID[47:24].
Note: Valid after EFUSE_SENSE was executed.
4.44 RPN Fed
CLK_IN HFES MU FEA T HRERAN R,
CLK_IN fRiZhiL 05F4
N EE PN R S(fE: 00 04004
23 22 21 20 19 18 17 16
RSVD
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRQ_
RSVD FD_S DC_OUT_ADJ DC_IN_ADJ CLK_SEL
EL
r rw rw rw rw
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Field Bits Type Description

CLK_SEL 1:0 rw Selection of input clock frequency and clock path:
Op... Frequency doubler bypassed

1p ... Frequency doubler without DC_IN

2p ... Frequency doubler with DC_IN

3b ... Frequency doubler with DC calibration for system clock and without DC
calibration for PLL clock

Note: It is important to program FD register first and enable the system
clock afterwards by programming PACR2(23) register.

DC_IN_ADJ 6:2 rw Duty cycle of input clock can be adjusted before entering the
internal clock doublers. This adjustment can be used for equalizing
the input clock to a DC of 50 % by applying a positive or negative
clock delay time to the input clock (from OSC_CLK pin). In case if
MSB of DC_IN_ADJ = 0z a positive delay is used, while a MSB of
DC_IN_ADJ =1; applies a negative delay. Delay times are in steps
of 125 ps.:

0p... +0.23 ns (minimal positive adjustment)

15p... 2.1 ns (maximal positive adjustment)
16p...-0.23 ns (minimal negative adjustment)

31p...-2.1 ns (maximal negative adjustment)

DC_OUT_ADJ |10:7 rw Duty cycle adjustment of clock doubler for system clock. The
system clock pulse width can be adjusted by 15 delay cells,
starting from 4.3 ns up to 4.3 ns + 15 * 0.45 ns. The duty cycle
thenis DCsvs_cu(: (4.3 ns + DC_OUT_ADJ *0.4 nS) / Tsvs_c|_|(.

0p...4.3ns
1p...4.7ns

4p...6.10 ns (preferred value for e.g. 80 MHz)
5p...6.55 ns (preferred value for e.g. 76.8 MHz)

15p...11.05ns

Note: The duty cycle of the system clock can be adjusted via
CLK_IN:DC_OUT_ADJ and can be monitored via IRQ pin.

IRQ_FD_SEL 11 rw Select frequency doubler output at IRQ pin:

Os ... Normal irg functionality at IRQ pin

1s... Frequency doubler output at IRQ pin

Note: Frequency doubler has higher priority as interrupt.
RSVD 23:12 r Reserved

4.45 MRS T7F2S
HRER S NS IHEN SPI M IBRERE, RERSEEAE Chirp B8,

Wu fRis it 060y
MREE 2T 1728 E1iIfE: 00 00004
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23

22

20 19 18 17 16

RSVD
r
15 14 13 12 11 9 8 7 4 3 2 1 0
RSVD TR_TWKUP_MUL TR_TWKUP
r [\ (4
Field Bits Type Description
TR_TWKUP 7:0 rw Timer for T_WU:
Op... Tsys_cLk
15..255p... T_WU = (TR_WKUP * 2TR-WKUP_MUL* g + TR WKUP_MUL + 3) *
Tsys_cLK
Note: T_WUmp=1ms
TR_TWKUP_MU |11:8 rw Timer multiplier factor for T_WU:
L 0p..15p ... 2TR_WKUP_MUL
RSVD 23:12 r Reserved
4.46 REFESS0

REEFEES STATO IRE—LEHFERNIREHELIRME. AT, NIZIRIINE, N FFABERESEFEFSS, STATO. STAT1IH
FSTAT, FR7 FIFO RESHMBIRFEZI, BIMIRESETERFRNEHAEREEBT T FSM RSN AENFSH L, F#
BFERNBMNZK I 08, £ CcwWiEXT, 530 100 ps FEIAT ERIREUR AL

STATO fRighat: 0614
REFEFS0 SfE: 00 00084
23 22 21 20 19 18 17 16
RSVD
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADC
LDO_ - | ADC_
RSVD SH_IDX CH_IDX PM RSVD RDY BI(;U RDY RSVD
r rh rh rh r rh rh rh r
Field Bits Type Description
RSVD 0, r Reserved
4,
23:14
ADC_RDY 1 rh ADC status:
Os... Not ready
15 ... Ready
(RE&TR......)
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Field

Bits

Type

Description

ADC_BGUP

2

rh

ADC bandgap reference power up status:

Os..
1s.

. Not ready
.. Ready

LDO_RDY

rh

LDO status (Vooc above the threshold):

Os..
1z ..

. Not ready
. Ready

PM

75

rh

Power mode of the FSM:

Op...
1p...
2p...
3p...
4p...
5p...
6p ...
1p.

Deep sleep mode (after reset)
Active mode

Interchirp mode

Idle mode

Reserved

Deep sleep mode

Reserved

. Reserved

CH_IDX

10:8

rh

Channel set index enabled by the FSM:
Op...
1p...
2p...
3b...
4p...
5p...
6p...
Tp.

CSu1
CSD1
CSu2
CSD2
CSu3
CSD3
CSu4

.CSD4

SH_IDX

13:11

rh

Shape index enabled by the FSM:
Op...
1p...
2p...
3p...
4p...
5p...
6p...
Tp...

PLLU1
PLLD1
PLLU2
PLLD2
PLLU3
PLLD3
PLLU4
PLLD4

4.47

SENSOR_RESULT

£ %35 ADC £ RF173%

Datasheet
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23 22 21 20 19 18 17 16

TEMP_RESULT
rh

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TEMP_RESULT POWER_RESULT
rh rh
Field Bits Type Description
POWER_RESUL |11:0 rh Power sensor result
T
TEMP_RESULT |23:12 rh Temperature sensor result

4.48 FIFORE R 725

FIFO IRESZF 1728 FSTAT HFSIT FIFO, FEIBHNE, NWTFABEIREE1EES, STATO. STAT1F#FSTAT, BRT FIFOIRZE
MEBIRITEZIN, ENRESESFEMNERAEEREERNTT FISM RSN ARINRNEESG L, HBEFERNAMNR IR
AR, 72 CWIRNT, 15140 100 ps [FEN AT IEMBIEEUIR A1

FSTAT fRighit: 0634
FIFORESEH 723 SufE: 10 0000y
23 22 21 20 19 18 17 16
BURS | CLK_
FE?;;‘ FULL| CREF EMYPT I:El:;‘ T_ER | NUM | RSVD
R _ERR
rh rh rh rh rh rh rh r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RAM_
RSVD P\[I;Ig FILL_STATUS
'WN
r rh rh
Field Bits Type Description
FILL_STATUS |13:0 rh FIFO fill status:

00004 ... FIFO is empty
04004... FIFO is 50% filled
0800y ... FIFQ is full

Note: This bit field is for debugging only. It should not be evaluated
while the ADC is sampling and filing up the FIFO as the data are not
stable. Can be evaluated when the FSM status is held, for example, after
an FSM reset or in a specific power mode, Deep Sleep mode.

(REAKTR......)
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Field Bits Type Description
RAM_PWR_DO |14 rh RAM power down state:
WN 0Os... RAM powered up
1s... RAM powered down
RSVD 16:15 r Reserved
CLK_NUM_ERR |17 rh Clock number error bit is set when SPI clock number does not

match the expected number of clock cycles:
Og ... No error

1g... Clock number error

Note: Bit will be reset after HW or SW reset.
BURST_ERR 18 rh In case of burst error this bit is set:

Og ... No error

1g... Bursterror

Note: Bit will be reset after HW or SW reset.

FUF_ERR 19 rh FIFO underflow error shows if the host was reading more sampling data
from the FIFO than available. The flag is also shown in GSRO as a part of
FIFO over or underflow error bit FOU_ERR:

0s... No FIFO underflow

15 ... FIFO underflow

Note: Bit will be reset after HW, SW or FIFO reset.
EMPTY 20 rh FIFO empty status:

0Og... FIFO not empty

1s ... FIFO empty

CREF 21 rh FIFO fill status exceeds compare reference:
Og... Fill status below reference

1s... Fill status above reference

FULL 22 rh FIFO full status:
Og... FIFO not full
1s ... FIFO full
FOF_ERR 23 rh FIFO overflow error bit shows if more sample data are

transferred to the FIFO than FIFO memory locations are available
to store the data. The flag is also shown in GSRO as a part of FIFO
over or underflow error bit FOU_ERR:

Og... No FIFO overflow

15 ... FIFO overflow

Note: Bit will be reset after HW, SW or FIFO reset.

4.49 LRANREEFHE

RIS FFE GSR0 5 SPI i/ B4iEHEx,

GSRO o
ERNREFFS S1E: x1110100s
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4 3 2 1 0

MISO_HS_R | SPI_BURST_ | CLK_NUMBE
RSVD FOU_ERROR| " cap ~ ERROR | R_ERROR
r rh rh rh rh
Field Bits Type Description
CLK_NUMBER_ |0 rh Defined within the SPI chapter:
ERROR 0s ... No clock number error
1;s... Error condition occurred
SPI_BURST_ER |1 rh SPI burst error defined within the SPI chapter:
ROR 0s... No burst read/write error
1s... Bursterror
MISO_HS_REA |2 rh SPI MISO high speed mode:
D 0s... Not active
15 ... Active
FOU_ERROR 3 rh Shows if FIFO overflow or underflow condition occurred. The error
will be cleared after the following resets: FIFO reset or SW reset or
HW reset:
Os ... Noerror
1s... Error condition occurred
RSVD 74 r Reserved
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5 BUEHLF sP1iEO
5.1 iRk

F FSM BETS 4 R I TE SEPRE IR R IR SR L AVEIESL, R LIS MIN TERIFRFIR. A LLBE TS
SFCTL:PREFIX_EN {UZ2B#IEL (BUE49E) ,

FBRREFERNMLEZ—TESF, LARSENMNRNERRBIIRETRRE —. XESNBLIESE
EHBrE I EEIRETIEE B A, RI& FIFO £R—NFIFO B EARE”, M EANIZTHI 2R 7 LUTEEBEIL F 0000000,
HIEHEATF S BGT60UTR11AIP EMEY , HEREIET F2ailEIBvEIE (WMRKERRLERLTF, N
ZEHIZSNEE FIFO, EFIZPRAY FIFO 3#E) o 7E“FIFO Figtn&s ", MENIBEWRIAIEERMIN
1111111111114

BRR, IRSEEENITHERMARA TS, UNSERRB APU/APD H (BIUPLLIZIK x H7283) MIRE(E.

Data Header
23] 22|21 20019]18]17] 1615|1413 12|m]20] 98| 7]6]5]a]3]|2]1]0
0 SYNC_WORD1 = 0x000 SYNC_WORDO = 0x000
1 FRAME_CNTI[11:0] SHAPE_GRP_CNTI[11:0]
2 TEMP_RESULT POWER_RESULT
3 Data 0 Data 1
& 20 S €77 S
+}24 Rk HR
Symbol Word |Bits Description RST
SYNC_WORD1 #0 23:12 | The sync-word can be used to identify the start of a new chirp.In | 0p
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. 0o
FRAME_CNT #1 23:12 | Same as STAT1:FRAME_CNT (see Status register 1) Op
SHAPE_GRP_CNT #1 11:0 Same as STAT1:SHAPE_GRP_CNT (see Status register 1). Op
TEMP_RESULT #2 23:12 | Temperature value from the end of the previous chirp. Op
POWER_RESULT #2 11:0 Power value from the beginning of the shape. Op
DATAO #3 23:12 MSB data (see Chapter 5.2).
DATA1 #3 11:0 LSB data (see Chapter5.2).
5.2 FIFO FN¥ETR

BGT60UTRL1AIP FUTZfE2ZE T FIFO. FIFO H— MBI BT F2RAMN, BN FF8E 2048 MF, 81F 241
FSM 235 M % ADC B FIFO BUEIE IR, (WTE)
o ER 1. — DN ADCRTECERS

- B MEAMEE (1210 BERFEESEPXS

- YHETAEER (1240 FBEN, F—MEZMEER (2440 #EED—DEEFES
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MSB Bits LSB
23 1211 0
Trigl:ADC1 Trig2:ADC1

FIFO word " MODE 1

n+1 Trig3:ADC1 Trigd:ADC1

& 21 FIFO AR

M FIFO B W R ENITHIZZHIT, EREAERBERENAFIL, BUERKERMBIELS "BPF "H1F
tHo

2R XIS BIFI A TG FEFIFO HAEEK!

5.3 SPI—ERITIMEIEOREIR
SPI 2 FEMF BGT60UTRIIAIP Z [BfVEEIE. T©EENEEBRIZEH TN (Fi2) ZF1F2sAKM FIFO 1B,

VDDio =1.2V VDDap = 1.8V
LDO
VDDc = 1.5V
v v

CSN —p|
CLK —p»

DI — PADS =P SPI =P Registers / FIFO

DO 4— (incl. LS) Core
RST —p|

22 SPI 1E3R

BGT60UTR11AIP 234 BB M MNATF SPIBERY I/0 5 —MNEF SR EMR 1/0 5|, DIO SIMITEIRE RSB HL
BEZESBET,

»  CS_NIEREZISPI ENHBISS

CLK iE$#3 SPI AR CLK

DI ZE$#EE| SPI EAHHY MOSI

DO EIEZE SPI EHAI MISO

RSTIEIZFIE (U
£25 SP1 5| B
Pin name Standard SPI mode function Remarks
CSN CSN Chip select not
CLK CLK SPI clock
DI MOSI HiZ, bidirectional

(REAKTR......)
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g 25 (4£) spIS|R

Pin name Standard SPI mode function Remarks

DO MISO HiZ, bidirectional
RST RESET Hiz

SPIE OB FME RS AA 50 MHze AT HEESRY SPI I HSMERMBIFEEXR (190, >25MHz) ,
BGT60UTR11AIP 2S{HIRHERIMEZIRIE T, (SFCTL:MISO_HS_RD), @id DO LA CLK HI_EFHAMAE FHEARIZELIR,
ML N SPI FimBII FFRE,

5.3.1 T sPI BYFE

IE& SPIMET, (SFCTL:MISO_HS_RD=0;) HIBYFEISIFEFfR. SPI{EHIA SPI ENF=EMFIEES CSNHT
PGB, BB, SPIENIMRIEE —(UIRShEIBRNIES DI (EX L, MPIFAMOSI))) HIEBFE, It
48, TERIESS CSNITRIEE, SPI MAIRIBR(E LS SPI ENMIE—AIiENEdEm B=S Do (ZHHA,
MBIFHL(MISO)) BIEBTF , ZEBFTE t(ds) AEAEBETIRE. SPI ENMIMEFRF t(L) NEEABEFENHES
CLKo

FEE CLK Y EFE, SPI MALIEZL DI BYEEFE, SPI ENWATIE CLK _EFAZ AT t(sis) A2 5 t(sih) BY[B]AfR$F DI BB
FRE, LR SPI MBI ERIEILFRIENE], BEE CLKBITEE, SPI ENMRIEZNEEL XN T—
{i[1& & DI FEE T,

SPI ENIMTE CLK EFHAIEEY DO FIEEFE, SPI MHIE CLK TREBFSERY t(soh) N1RIF DO BBFIZE, MEE CLK
TS, SPI MINARIE T—IIREH DO BB, DO EHRIR t(sov) G FRE,

ERE—NfEMseEH CLK THEEFE, SPI ENKIUE CSN IEBENEBETFLUEIEERH, ENMITER CLK
BsE—1LEFA CSN B EABZBIRNARBARETF t(T)s £ CSN EFEZ ISR t(dh) BIEIERA, SPI MHLER
% DO IREHAZPEZS.

:ﬁ—t(L)—ﬁ: :ﬁ_T_H: 50% duty cycle shown but not required 'ﬂ—t(T)—nI
CSN : : | ]
—_ Il
I l w-t(ch)P=t(cl) !
| | | | | -1 |
ex O\ VS
| L

|
: t(sis) : t(sih) :
| =
I I I

S 11 1 XXXX

—b: —t(sov)—

|
i — r—:t(soh)—
o1 (| R . . /
K " i
— lt(ds)— —» tdh)—
23 SFCTL:MISO_HS_RD = 0:8%HY SPIIZERFEE

BGT60UTR11AIP RITE/=iA 50MHz BY SPI BT s T TE, {BrRISEIIAYERA SPI BY#RZZPRT SPI AN SPI
MANEY DI ABX BR8], H130, R SPI ENFERVEILETEILL 7/2-t(sov) B, MATPERIESR
SPIRETLTAY SPI BYEPIRE, Z¢&, BILUEITIRE SFCTL:MISO_HS_RD = 15 ¥ BGT60UTR11AIP HJ#EE! SPI
=IERT
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=IE SPI A FEIME 24 Fim. FIZIER T, SPI ENBMIE CLK EFBHEIE DO I, SPI MALTE
CLK _EFBEH t(soh) BYBJAfREF DO BBFARE , REBIEBT— 1 RIX(IIKE DO B,

|
(L) ——T—  50% duty cycle shown but not required f—t(T)—n
| | |

| :

! I

|

! I

CSN

-

| |
l l
:ﬂ-t(ch)—b:ﬁ—t(cl)—ui
|

w U L

t(sis) : t(sih)

|
i [

I
I
I
|
|
|
. |
DI ' [ - !
M A‘A‘A’A’A’A‘A‘A | M M‘A A’M’M M‘A’M _ _,OO(X XXXX i
: —»: f—t(sov) :
: — P—:—t(soh) !
DO i ' TRAT — ;
T W W W
|
) eae— — | #t(dh)—
24 SFCTL:MISO_HS_RD = 189 SPI &R F &
& 26 SPIBYRFER
VDD\o=1.08VE 1.32V, T,=-20°C & +70°C,
Parameter Symbol Values Unit |Condition
Min. Typ. Max.
SPI clock period: 50 MHz, with | T 20 - - ns -
1% clock jitter
Clock high t(ch) 9.0 - - ns -
Clock low t(cl) 9.0 - - ns -
Slave input setup t(sis) 5.0 - - ns -
Slave input hold t(sih) 5.0 - - ns -
Slave output valid t(sov) - - 15.0 ns see note
Slave output hold t(soh) 1.0 - - ns -
Lead time before the first t(L) 9.0 - - ns -
working clock edge occurs
Tailing time after the t(T) 1 - - ns -
last working clock edge
Data setup time afterthe DO | t(ds) - - 5 ns Ensured by design
goes in low impedance state
Data hold time before DO goes | t(dh) - - 5 ns Ensured by design
in hiimpedance state
b2

v YESFCTL:MISO_HS_RD 1REFIEHE, TIMISO _£3EERATEHE AT BEFLE o
v RGN FAEBIRIUEIZATE. VDDo=1.08V, To=+70°C, %514 53%E Cioaa=50 pF
o FIFHIERF BT KA GEET t(sov) HTE]
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5.3.2 pri={z=Rn

HFRANNBETERE ZHEEALYFFE(CMOS) o FIE 10 BN/ A FHIET 50% BEEEBRFT (I
TE) o 1/o#OMNE 28 FE 29Ff7R, HPEEREL LI,

Input Levels 1/0 timing
Reference levels
0.7*VDDio
————————————————————————————————— 0.5*VDDio
0.3*VDDio
E25 AC B FFHIN At BIER T

WMNZEHESIEMAE PSS L EIR G, &IVESEE Vs M T R (0.3*VDDo) M _EPRZIEERFE (0.7*
VDDo) zi8) (ME26) o &F0.7*VDDoBY, WINESHIELE "1"; KF 0.3*VDDoBY , HINES HELE "0",
5%ETx. BT REZBMBEHTWL, HECE Vs AJEIX 0.7 * VDD HAEKZE 0.3 * VDD, {BIBETE 0.5* VDD
EH. BHI* 28,

VHyYsT Logic 1 start

Logic O start
0.3*VDDio B9 7 A
VSS ---——F—I0-- -

& 26 BERNEFENEG

HFHHBERAERENRHERE, I LEAES M TRES d - REFENEEZEE (WTE) . &
INEERZEEE 15 pF SEBRHHIER TR, SRIN&K 29,

VDDio
0.8*VDDio
0.2*VDDio
VSS
27 EF/TBEBYE], EFBRZFMETE 0.2 * VDD\oF 0.8 * VDD, Z ]
xR 27 WG IBIZIEBF

VDDp=1.08 E1.32V, T,=-20 E+70°C, MIHEERKT -40°C; FiEEEIEITT VSSo #F#, IEMEFAN
S5|f (BRIESHIRER)

Parameter Symbol Values Unit |Condition

Min. Typ. Max.

LOW level Vinw) 0 - 0.3~ v
VDDo
(REELTI.....)
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& 27

(8) HINSIBIEIZIEET

afineon

VDDp=1.08 E1.32V, T,=-20 E+70°C, MIFEERKT -40°C; FrEEEIIEITT VSSo #F M, 1IEMEERAN

518 (BRIE=HIRAA)

Parameter Symbol Values Unit |Condition
Min. Typ. Max.
HIGH level VingH) 0.7* |- VDDo |V -
VDD
Input current (0V < Viy< VDDio) |/ -150 - 150 UA -
Input capacitance Cin 13 - - pF -
CLK/CSN/DI/RST
Minimum hyStereSiS VOltage VHYST 250 - - mV VHYST_H - VHYST_L
range between 0.3 * VDDygand
0.7 * VDDyo
Upper hysteresis signal level | Viyyst - 0.5* 0.7* v -
VDDo+ | VDDio
Viyst/ 2
Lower hysteresis signal level | Viyyst | 03~ 05" - v -
VDD\o VDD, -
Viyst/ 2

+* 28

Rt 5 HBYZiB BT

VDDp=1.08 E1.32V, T,=-20 E+70°C, MIFEERKT -40°C; FrEEEIEITT VSSo 2 F M, 1IERBERAN

518 (BRIEZHIRAA)

Parameter Symbol Values Unit |Condition
Min Typ. Max.
LOW level Vourw 0 - 02* |V -
VDD\o
HIGH level Vout() 0.8* VDD |V -
VDD
Output current (LOW) louT() -2 - - mA
Output current (HIGH) louT(H) - - 2 mA
Allowed load capacitance CLoaD - - 15 pF -
to provide maximum
signal frequency on DO
Output pad slew rate for rising | dVrr 0.15 - - V/ns | 0.2* VDDpto
wave form 0.8 * VDD with
50 pF load
Output pad slew rate for falling | dV+¢ 0.13 - - V/ns |0.2* VDDyoto
wave form 0.8 * VDDowith
50 pF load
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afineon

VDDio ©
556 Q
Input
VSS O
& 28 RN BEEEO
¢ O VDDio
G
X
o
o
T
p Output
* O VSS
& 29 w5 | B O]

5.3.3 o T AR ENX

EizTTHE, NAESMERETFANEIBIEFMPRENENRAE(DC) BF. MTBEBM/EER
A, HFESURSBIERAT N, R29RETHEZEESATHTHESEE,

%29 SN THESEF

Parameter Symbol Values Unit Condition
Min. Typ. Max.

Maximum absolute overshoot Vos - - VDDp+ |V see note

voltage level 0.5V

Maximum absolute undershoot Vis - - VSSio v see note

voltage level

-0.5V

2R RABBEFTTET 2mA (FHHE5328 ) o HFIESHIIH FHTEEEEERE,

Datasheet

90

V1.3
2025-02-26



BGTEOUTRIIAP Infineon

5 Data organization and SPl interface

5.3.4 IBIS {25!

BGT60UTR11AIP ZIN/ Fit1 52 a5 15 B AE (1B1S) IR BYRIARYE 6728 11X (NDA) 3T IR, SR ETHFIR
Mo AT BIFHMRMAESLIFITA, AT ARNBN/MEESIFRRE, HFETRPHET T L, KnsE
B LR rh@d Firss# T,

%30 IBIS /R ISRIFANER (S 1BIS HH)

Pin Ibis PAD Model

CSN IN: Selection_0

CLK IN: Selection_0

DI IN: Selection_0

DO OUT: Selection_1

DIO2 Not available on BGT60UTR11AIP
RST IN: Selection_0

IRQ OUT: Selection_1

5.3.5 SPI IHEE

B SPBEBARNE N FRRKEN 1 MGLFN +3 M UEFT. BERRAIMITH. &%, MItURSF
Bz (MSB) LFEHIA TR, MUIGERE R/W (iU, ARREHIE, HELERAEMSB, FRY, 7EEUL
F@LFNN, — P RERARKAUERENEBRESEFFSE (81U, GSR0) WEHTTHHEIDO (MSB LK) o
TR 24 TRHERA, EENFTFHRAB @D DO B, MsB Lk,

RIBLER R/W L, BRMHARERNRERAETA: SARAMRIRN. SHEANRRBE—MIREUER,

BN
ERmFEME, BREFRFIMIL, MIRERN T, FRR—MEESAL (/5) . 1RTEANRE (BT

B o
CSN \ [
DI Address RW Data to Write
MSB  7bit LSB[\1bit/\ MSB 24 bit LSB
DO Global Status GSRO Current Data
Previous register content
MSB  8bit LSB MSB 24 bit LSB
Write Operation
& 30 SPI NS AEIL
RER T

ERmhFRMZE, FARRtItERET NRER R LR, R/W IATRTIRNAR, SBLFTZ/EHIDI LR
BIEFT LB EERE. DO TASENERHEE,
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CSN _\ /7

DI Address RW Any Value
MSB 7 bit LSB/\1 bit MSB 24 bit LSB
DO Global Status GSRO Current Data
Previous register content
MSB  gbit 1B \ M 24 bit B

Read Operation

=31 SPI B i BRI
5.3.6 SPIRAELR

RERIVAIATM SPHEREE NS F 7B 0 EHE, MANNSRMBENFFEIHRE RARD
LHENLKEX, RERABLHS MIFRAN, WNTFRAT.

31 | 30 ‘ 29 ‘ 28 | 27 | 26 ‘ 25 24 23 | 22 | 21 ‘ 20 ‘ 19 ‘ 18 | 17 16
ADDR RW SADDR RWB
15 | 14 ‘ 13 ‘ 12 | 1 | 10 ‘ 9 8 7 | 6 | 5 ‘ 4 ‘ 3 ‘ 2 | 1 0
NBURSTS RSVD
Field Bits Description
RSVD 8:0 Reserved
NBURSTS 15:9 Number of processed data blocks:

Ox... “unbounded” burst accesses
14..7E4 ... number of words to transfer

RWB 16 Burst read or write:
0s... Perform aread burst
1;... Perform a write burst, (writes to FIFO not supported)

SADDR 23:17 Starting address where the burst starts processing:
< 641 Register access

==64FIFO access

> 64y Reserved

Address is incremented automatically inside a burst.

RW 24 Read/Write register access:
1s... write to address 7Fy

ADDR 31:25 To enter the burst mode the following address is used:
TFu... request the burst read/write.

2R HPNIERBT/ZN 24 (I, EIIERIFIFIEZS AT f7aso0

Datasheet 92 V13
2025-02-26



BGT60UTR11AIP
Datasheet

5 Data organization and SPl interface

infineon
REBINIRE

Eﬁb 14:}%: SPI EH-LLL_ DI kl_321_L k*E_EDPVO HE—J: dklu\ T_%%GSRO (lltl/l\ lB1.L+ lEA’{j(lu\'f_L) &H
[& 24 MZEN 0; FEZR(ALEE DO ¥, i FY TG, s /FIFO #iEHE DO BHE SPI EHl. ERA
ENEXT, FEANNFESLHUEM sPI N (FIa0RZBLIESS) B

RAE BT

EiEUES P, SPI ENMEBBHFFHITIRE,

CSN \ /
DI X 32 Bit X AnyValue AnyValue
Burst Read CMD
DO PHi“ZJ \( 8 Bit X 24 Bit X Data Block 0 X Data Block 1 X Data Block x ’PH '“ZJ
wiee GSRO D.C. set to zero uitp
Burst Read Mode
32 REENIEFT
REBEAEANFS
EREBENERT, SPIENEIHE NEIE,
CS N \ |
DI X 32 Bit X Data Block 0 X Data Block 1 X DataBlockx |
(Mos1) Burst Write CMD
DO Hiz+ \< . X 24 Bi X Any Value Any Value > Hi
(MISO) Pullup SSBRIE) D.C. set t: zero ™

33 REBERBENFS
BURRP R RIE R HE

FIFO ARV EIETE R R 1 EIE K EBIE] M FIFO LT FIERH. 51 1ADC BBIE S &K ADC BB, BT R
ZHES8 L 24 I NN, RS A& ADC EIEIEIFAL (CS:MADC_BBCH_SEL, & uLLﬁ x EfFes 1) EHFE1
AN ADCIBE , FEIEIERHETIIT,

WNRIEF BN ADC, FIERUTEFRf,

Single ADC channel data stream

Data Block 0 Data Block 1 Data Block 2 Data Block x
1st ADC 1st ADC 1st ADC 1stADC 1st ADC 1st ADC 1st ADC 1st ADC
1st Result | 2nd Result | 3rd Result | 4th Result | 5th Result | 6th Result (N-1)thResult | Nth Result
34 B8 ADC BIEEIF

Tl REBENRECRFEFESEFT

ENMERUATRERIGB L RKAIAUREIRI, LUM FIFO AR E X B ERIRIFHIE:
+ BMCMD_RS = (ADDR = 7Fy, RW = 1, SADDR = 643, RWB = 0, NBURSTS = 0y)

Bk WFESMXREFESHRAFIER, RFEFEMEEtItiEsHiaEBNIBE. Eit, FESEL
ER LM —FHamEIRE, BEEINALIESEEIERAIHE.
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Tl REEBENRNFFRFT

ENEAEUTRERNLRIDIBUREIZIN, UMFFERMAUL 3 FFI8IRE 10 NEFES!
+ BMCMD_RR10 = (ADDR = 7Fy, RW = 1, SADDR = 3, RWB = 0, NBURSTS = Ay)

5.3.7 SPI $&iZHm

SPI_BURST_ERROR #1 CLK_NUM_ERROR (&0l FIFO IREZHFes ) BEUTEIREGH SR
o ZPHE(SW) B

o EEE(HW) B

SPI_BURST_ERROR. CLK_NUMBER_ERROR #1 FOU_ERROR £ F—X spI EEZ BT 2B RESMLHITIREG, FH
VEIIREME NI SIIFTE FSTAT 1R,

NT TR IIER T IR, Vol LUF L FRPIREBIAIF EL CLK_NUM_ERR #1 SPI BURST_ERR,

+&31 SPI BURST_ERR 1 CLK_NUM_ERR & X
Length Range Transaction SPI CLK_NUM_ERR |Behavior on read/write
BURST_ERR

0 Null command Os Os Ignored

1-31 Short length errorin single Os 1s Command ignored

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

1-31 Short length errorin SPI burst | Og 1s Command ignored
header

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

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

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

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

AFE - BBESANESEREREZ e (BN ABEZEED TN RS T RE A FHI7 N
v BESERES BHREEEITHAETIN, HEAXTFFIFO Kix, Ei7 3G STEMGERF, BE

HIEFLTE,
' %ﬁﬂ?ﬁﬂ%ﬁ?&%ﬁﬁaﬁf& FIFO BN, 18IKE57 155, /E4EIEERIFM FIFO A T—
1 o

v ERZEL (NBURST=0) I KEZIRE, FIFO HHIHIERIGERRER, LA ATTFIFO $EAX,
@;}gzﬁ/&? B GHIEFEL, BYRFEAELEFEL, NFIFO E#EANH HE5 #HEF 55
pay F1o

5.3.8 SPI [ IBIEX

BGT60UTR11AIP EBEHTARY SPITHEE, FRA BRI, BRI, AP AUNHER—SPI S&SIMEIXRL
R HITHIZ,
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T BRHEZ MISO B8 _FAEE T ERS B R TSR MIREIERHR, SPIT EENEA T DO 5| HIMHIHIRENES.
MAIN:SPI_BC_MODE 4129 15 /5§, CS LABRAEX—Z, FAZIRTAIEIMUTEZRF MAIN:SPI_BC_MODE 47
187 0s, 1 CS_EFHAREREE DO 5| MIEYIE HIREHER,

X SPI T HEIRA T EERMERER:

v FARAFIERGRERE, MREAXERSEBNTIBEERE

o BEERfA—IMEES ZNEIRE RS (B SPITAGS, MAIN:FRAME_START = 1;

Sensor 1 Sensor N
([ X X )
CSN_1 l CSN_N
MCU | AP IRQ_1 IRQ_N

SPI_CLK ®

MOSI *~—

MISO
CSN_1..N
IRQ_1..N

& 35 SPI T B ER

BEZNMMERRE (WERRI 1. FX282...) BSPIT BRALZMHEREN SPI B4, B SPI B (SPI_CLK).
BRI E (MoSl. MISO) , tEIREHZAEEIRIIRAH2ZETE (OSC_CLK)e AT, B MERXBIEFEIL SPI
FEH FAMCU. AP) EBE—1BEHIFIE (CSN) 5, LUBEITEMERIFFITRMITH, LbIh, SPIFEiTH
RERE—NTEANPETEANSIM , BFSMERBHPFETEEE (IRQ)

5.4 BEHENFY
RNTHITERNBEHEN, BE—MIHNEMFY, B0, E284 EBE. = CSN="1'B}, RST AT
15 05 15 % ¥2

HITAMTEFFR, S8
¢+ T_CS_BRES=100ns

¢+ T_RES=100ns

¢« T_CS_ARES=100ns
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T
CSN | ! !
| | |
| | |
| | |
| | |
clk || | D.C
L |
ol ! D.C.
L |
| | I
Do | | | D.C.
| | |
| |

« TRES I T.CSARES
& 36 EHEAURFT
5.5 Mg RS

BRTYEENSI, EZF=MEMFY], JEETFESTME (FREFESR) . ENRRUTEREWENX
v SWENL->FIFOENL > FSME 1L

BRHYEN

v BFIETEREENRIME

v EEFMERERITEEE R, M) .

v HITFFOEE

v HITFSMEE

v ERITSWEMNZEEEER 100ns, ARIKRIETF—DSPI@mS

FIFOEE

EE FIFO MG I8ET
BANBFWEE, B EEY
EHFIFOEES, tETRKRE=0
EE 1728 FSTAT FIFO RS F 188
HiThR FSM EE

FSMEE

¢ B FSMEEN DS BIRZEI

o EEBE/MIREMITATESE FSM RAER TS
¢ EERTSTFESROMRESSTFR 15788

o BEEPLLAEBSES

+  E{iPA_ON

o &I (AARFIMTERESIE N0, (BRI gERTER)

Datasheet 96 V13
2025-02-26



Eaet::;:et:;rRuAIP Infineon

6 PLL domain functional specification

6 PLL B ThEESE

PLLIZTHRF AR 57.4 GHz & 63.0 GHz SEEINAI S M EESNZE chirp, 1ASIZIE PLLH A GEFRIAG) @il
ETFRIMEBRERAIEUN RF-PLL 22M# 1780, b9y, EXEESERENAREMSE, TUAFARARNR
WHARFOIFEEET 8], ZIFRRTEBARRINZE A SYS_CLK URIRE S E 0 ¥,

6.1 PLL = OAMBTEh 53 EC

E 37 £ 7T PLL O A RFE FHRI S o

S IERFN AR ER MR IR 2R 5N BT SRR SE ] fosc cudtl A fosc_c#2 , XBEN PLLFITARMIGE, HIE

MR ERTFIEAL DC_IN (BIEHRMAEES) -

SNSRI EIERTREBEENZRE AR — 1 aIEENERER. BRibzit, RENRFHEALKE

BIER FE40 DC_oUT MARERIEFFEIE (SR HIMANSFSR) o

X TF fosc ek #1, EFFFERL CLK_IN:CLK_SEL WIS BN 00 5 XFTF fosc ek #2, EHfF2afll CLK_SEL WIKE A 1p, L

EREARHENRE (SRHHRATEFSE) -

BSMesE EAAEEIN T

»  CLK_IN:CLK_SEL=D: ERMME4gE, THRIAERMASTLL

*  CLK_IN:CLK_SEL=,D: 3@iJ CLK_IN:DC_IN_ADJ i FEBAN S=tt, BREM. ZIAENA TN
e BIESNIHISERNRN SRR EMEE (PLLARSKITH) BN

+  CLK_IN:CLK_SEL =3, B AEM, BRX=ERFIIFHREINFER BN &= AR IE

EERAEMENER T (CLKUIN:CLK_SEL=>1,) , AIi@id CLK_IN:DC_OUT_ADJ {irf 4 s B fE4MBT $0RY &

=R SR 50% E, X—IEBEAF RSN, EHPLL RERSERNSNR/NESEE, X—

RIEZITHERFEMRIL.

6.1.1 SEZEN#oES

SMEBBE R HESEE —RENRE SRR EIEEN PLLIRINERS (PLLAEIN) AN RO, 7 PLLIR
PAEBHSAER , BYTEFHERRIE D B N R R FAAR. HP—RKRERATF PLL, H PLLASBIETIRIEIRS
IR, F_RWNLBTES G727/, (STS) [E PLL 7= (osc_clk2dig) BViai BRIt R At Eh, STS =2
PLL ARIAEB D FNEF R 9> 2 B E X HEREO. BT osc_clk2dig F FSM BIBSEh, FEbATE—NRILH
BRI, LAMAELREDGETE PLL BEE BStBREfER, Ak, ZERFESEEEA PLL ASREREBIR, x FSMEHRRIES
— N8 PACR1:0SCCLKEN I E S 1728 (B PLLEIMTHIFT1F38 1) #1717 )T, ZSTESNEN T
RERFIRNTEHITI 1%,
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Asynchronous

crossing

PLL ana

Main FSM

Register block (SPI 50MHz CLK)

80MHz CLK

en_osc_clk2dig_i

|
| PLL Top
—\ settings e enable
‘ } pll_en_div_i PLL analog
| ——— — — —_—— anp
| | PLL digital
I h—u‘{ clk-gate divided clock from
| PLL ANA core aprox.
| | 80 MHz
g I | PLL core
PLL dig | | STS
settings The SDM
| output s in ﬁ
| sync with
| | pLLANA. |
A
| I | internal supply
I | 1V5_ana
| ref_clk for
—_—— e — —— = e _ana O< |_O< I_
| VSSRF
| ana devices
vDDC vDDC VDDE VDDPLL
| <] [acene |4—o o < awase
<1 -gate lk-gat
psc_clkadig_ \l I—I VSSD =
vse VssD T VSSRF f
! enable ORé

VDDRF

VSSRF

0SC_CLK

B 37

6.1.2 PLL ##[

¥R FSM B PLL F1 SsYS_cLK 30

AREWMERT PLLIRMER D RIRFSIRENIEFIESWANZRIES, AMNTEFSRALREE PLLAYSTS, Xi&

AT B ER R ESHEF

=

O 9Jo

E FSM A PLL #F B DR (ERVRIR E S AT PLL BIF BB AEEH 1Fo
FIRRIERESBEAFRKSHNETES. XRLFEN, FEN PLLEFE PLL DM _EIBTT,

X1

RT -0 ADRAMEIMAEIT AR PLL RN D Z BN EMFESNF X R, XH PLL BN /E£H 54 (/co)
WHUERY, RN A R, M PLL EFERD EIRRINER D MO EMITHIE SRITEH. AT HE PLLIFE,
PLLAZIOBIEIAER 3 5 RF B O, vCO MIEBSD 73 3M8s LT RF R,

6.2

PLL 23 HIFE

TERERTETPLL IR R EHZNVEITSH,

+* 32

PLL #1358

VDDPLL: 1.71 5 1.89 V, VDDLF: 2.5 5 3.63 V, Tb: -20°C 5 +70 oCo

Parameter Symbol Values Unit Condition
Min. Typ. Max.
PLL Chirp Parameters
Output Frequency Range fre 57.4 - 63.0 GHz Range depends on the
VDD, rvalue
(RBETR......)
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i+* 32 (48) PLLISE

VDDPLL: 1.71 :ZIK: 1.89 V, VDDLF: 2.5 :ZIK: 3.63 V, Tb: -20°C :ZIK: +70 c,Co

Parameter Symbol Values Unit Condition
Min. Typ. Max.

Continuous FM-Chirp Bandwidth | BW 0 - 5.6 GHz PLL tuning range

VDD Range VDD\¢ 2.5 - 3.63 \Y Complete specified BW
requires at least VDDy¢
=3.3V

Chirp slope Slope - - 400 MHz/us |-

Frequency Ramp Linearity Error Error - - 1 % For2 GHz BW minimum
See Figure 38

Frequency Ramp Settling Time tpLL settle - 5 - us See Figure 39

(fast chirp feature active)

PLL Phase Noise Single Sideband | PN, 100 kHz |- -80 -75 dBc/Hz |at 100 kHz offset

6.2.1 MERPBERMEENX :
SRRV IRE M X HINT Chirp JB4T (FM)EEERT 1%, E12ESRIES "IBA8 SRR REITEE
M, EEEMERRETNEY EHEREZE (BNE338) , BFAUETMEMNBERFER FM Chirp

o 2 GHz.
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1
fstopA ———————————————
I
Real chirp I
ferror , max deviation |
E |
B I
- I
= I
m
I
I
Ideal chirp |
fstartv____ I I - —
>
rTPLL,settIe n‘ I
_ ﬁ
Linearity errorin % = (f,,,,,/BW)*100
& 38 M ZNMERE X
BRi&E/NBW 9 2 GHz, RAIREN 1%, NFAHARAIMZEIRZEH 20 MHz,
6.2.2 SRR FY IR 1T B (5]
X2 PLL TESEARZE R T T oA AR aveETiEl, EMMEM TEMT. BSHE 3.3 ZELURIGEIFHARIEY
7 RE Xo
fA > Minimum shape repetition time >
I Linear range of the shap?eé
I<_’I TPLL,settIe -~
t
39 Chirp BIZE[g]
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7 1R RF IHINRERISE
TEREINIHAEISEED, FIEREINAAM (A0 RF BT (RFFE). EHMOASRAIIENES) HEEFAMIEA.

PHNFEFREXLEEE up x FFEE00

— Viune — Analog Domain
from PLL &
DIV RF Frontend |— IF—®| Baseband ——IFm — 9
to PLL
B0 R I
7.1 RF Bl (RF FE)

£ rRFENIR, SRITFRERTEREEINEERFIE.

VDDVCO VDDRF
RF Frontend
|IF—»
PR RF_RX > RX to ADC
from Antenna |Fx—
RF_TX
TX —_—
to Antenna
_— Vtune = VCO + Divider | DIV
from PLL to PLL
Analog Sensor
Test
VSSRF
& 41 W g 23 B imis (L AEE

7.1.1 R & 2w
RINME R 23 ia M IRIEIE E SADC, 152 SADC HINELE . BXFRESIHINENX, 1BEIEESE upx H1F25 00

V1.3
2025-02-26
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7.1.2

RF FE #1138

TRIIETESH PAD £#MNER RF AR B IRASE.

+ 33

RF FE #1358

afineon

BIMEN R A BEEEIEEIMZEEME fir =57.4 GHz &£ 63.0 GHz, JRESEEIN T,=-20°C E+70°C, HBJREETCEN
VDDre=1.71VE 1.89V FRIEZEME) o

Parameter Symbol Values Unit Condition
Min. Typ. Max.
Frequency Range fre 57.4 - 63.0 GHz -
Transmitter
Transmit Output Power? | Prx - 5.0 - dBm Conducted power
Output Power Variation | Py temp |-2.0 - 2.0 dB For TX DAC setto 31p
over Temperature
Transmitter Power Pyp - 15 - dB -
Control Dynamic Range
DAC Resolution Prxc - 5 - Bits -
Transmitter Power
Control
Receiver (for all RX channels)
Receiver CGrx 12 14 16 dB -
Conversion Gain?
Conversion Gain Variation | CGry_temp |-3 - 3 dB Including the
Over Temperature complete
baseband chain
Receiver Single Sideband | NFssbgx |- 12 14 dB at 100 kHz offset
Noise Figure
Receiver 1-dB P-1dBgrx -10 -5 - dBm -
Compression Point
LO feedthrough atthe RX |LOfeedrx |- -30 - dBm -
port
TX-to-RX Isolation IsoTxrx - 50 - dB -
Sensors
Temperature Sensor To -40 - 105 °C -
Range?
Chip Backside Temp Temp = Tsense — a °C -
Temperature (Temp) Vs | Tsense b v
Temperature Sensor
Readout (Tsense) Relation
Temperature Sensor a -0.19025 -0.17530 -0.15925 \Y -
Offset (a)
Temperature Sensor b - 0.001530 - V/K -
Slope (b)

(REETR......)
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7 Analog-RF domain functional

+&33 (%) RFFE#E

BIMEN R A EEESISTEMEREE fir =57.4 GHz & 63.0 GHzo BESEEN T,=-20°C E +70°C, HEBETEN
VDDre=1.71VE 1.89V FRIEZEME) o

Parameter Symbol Values Unit Condition
Min. Typ. Max.
Output Power at Chip Pout PPD_PA +y, dBm PPD_PAselected
Pyy=t*In| ———
Pad Vs TX Peak PPD PAY out = "1 Ay v
Detector Readout -
Relation ¥ =0.02933 V
A;=0.19253V
t, =8.912 dBm
TX Peak PPD_PA.cc |-2 - 2 dB Over fgr
Detector
Accuracy
TX Peak PPD_PAp |-10 - 10 dBm Min. 8 bits
Detector
Dynamic Range

1) TEGHIERL,

2)  ThEB[EEL,

3)  MEFEEEREEEE 125°C, BEMRENRMAIESEIMTINGER, EBIEERIX £20K,

4)  ELEEXT TX ThERBAS M H IR IS ER RS B TR R IR, ZESHASSEESHITHIR, LUBMRMERISHH
EfB,

2R AL 15 SHIXUE A FES FENEEeas HI s 79 T 11 Eeas Bt B IS E, BN TN F/EE
BITEER 16 1 RIFHTFLI B

7.2 BINER . BOKaSsMIEKE2s
EH ARSI ESEE FESURRRAER, SNBSS BERIRINS R T ADC MATIRLH,
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7 Analog-RF domain functional

VDDRF

\J
Baseband Amplifiers
CSx_BBCH_SEL—— _ - Filters

from FSM ————CSx_HPF_SEL————»
CSx_VGA——————»

from RF IF[p,n] p  Baseband IFm[p,n]—»  t0ADC
VSSRF
El42 E K 2R SR SHE &

7.2.1 B

EHEREB 1 MNEEAEN. S MNMBER—HPF. — VGAFI—1 AAF ABe— ADCIREHZR4ERE (B ILE 44) o

A
f :

- CHPF Gain fcLPF
°
]
3 | |
= | |
= | |
<

| |

|
Frequency (kHz)
Ea3 i

£ HPF B4 7 HER RXCESMER LHIRAY DC /1% , FEINGEIREEEELTAES (WNERXE) HNRHIHES.

7.2.2 HAEER
HPF IR R BRI S HOH TR, LUBRARM fcHPF, WITFERFR, BINFRRNISE I e,
EZ e EA RIS MIBENTEATIR KT, HPF FRAZFERESRNSIEE,
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afineon

HPF + 1st Gain Stage

5

AAF +ADC Driver

[| >
[l g

S I

v

\

v

v

p

I

IF_out

I

=44

EX RS (AC) g, IF1E

EHHAER, sMEE—

SHFE—

NGB (8NP 8 5dB) HEEIEE,
AAF & LESAZRATI& B 79 600 kHz B, 1 MHz, PRI,

RIAARBIER. F—

B RAEEBEIEE /9 18 % 30 dB, RILATE VGA LA 6
BRAIEE N 30 dB, VGA [FHEEIEE— MR IR AAF,

= SWMAT ADC IFHALR, HRA LRI

#=/A 1o ADCIREH

VB LIRS F 1 MHzZ,
/u.\'fzkﬁ'ﬁ = g'r‘ﬁ'%ﬁﬂ,\]ﬁj{i*jlﬂﬁﬁ 60 dBo
TREAR T B RASE.

&34 EIEIRR AR
VDDre=1.71VE 1.89V, T,=-20°C E +70°C
Parameter Value Unit Description

Min. Typ. Max.
Fc_HPF_0 - 20 - kHz HPF 3 dB cutoff frequency
Fc_HPF_1 - 40 - kHz HPF 3 dB cutoff frequency
Fc_HPF_2 - 80 - kHz HPF 3 dB cutoff frequency
Fc_HPF_3 - 140 - kHz HPF 3 dB cutoff frequency
Fc_HPF_4 - 160 - kHz HPF 3 dB cutoff frequency
&35 Hi R
VDDre=1.71VE 1.89V, T,=-20°C & +70°C,
Parameter Value Unit Description

Min. Typ. Max.
1stGain Stage - 18/30 - dB Selectable, by design
VGA - 30 - dB 6 steps
VGA Step Size 4 5 6 dB -
%36 PR BRI RIZIE
VDDre=1.71VE 1.89V, T,=-20°C & +70°C,
Parameter Value Unit Description

Min. Typ. Max.
fcLPF1 450 500 650 kHz 3 dB cutoff frequency
fcLPF2 - 1000 - kHz 3 dB cutoff frequency
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7 Analog-RF domain functional

36 (&) HUEBIBKEIME
VDDre=1.71VE 1.89V, T,=-20°C &£ +70°C,
Parameter Value Unit Description
Min. Typ. Max.
LPF_Order - 4th - - Four poles, by design
LPF_Flatness - 1 - dB In band flatness, ensured by design
Datasheet 106 V1.3
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8 MADC domain functional specification

8 MADC 15 ZhREFSE

%3®I8 ADC(MADC) 3RE 1 NE D F A B 27728 (SAR) ADC 4HR%, ADC AJHEIE ABBHIED IFIH{ES , HEHE
AR FEES,

1.5V B (VDDo) B E A LDO RERF=4 (L El5) . ADC BISETE ADC IBHIFZEHiGE . MADC IS MEE
A BB S up x H1F2s 1 AV MADC_BBCH_EN I 5& BHESBE—REH/ZH. AELEEIUER,

ALETIEIE S up x B 1728 1 89 BBCH_SEL iEIFiBiE, FIBESIR PLLAIR x 128 3 F1 55 5.2 EFRY APU FI
APD .
| s
VDDc VDDa Vager
v v |
SYSCLK—— & Multi ADC
ADC_RES_N———» ——ADC_BUSY—>
from FSM ADC_STARTADC ——» —ADC_EOC—»
ADC LDO to FSM
Control ADC
Bandgap
from ABB ADC_IF > ADC ADC_RESULT———» toFIFO
l | |
VSSo VSSa  Vacnp
v \/ \
45 MADC 1E[E]
8.1 MADC EBJREB[EER

ADC ERYREREBIER 5 B VDD 3R , POEE ADC BB ERVEIE B S | Viver 3215 0T IBERFF KRN 5 [EERT
ESUR, NAE Ll BiEE#R (PCB) LIERRIR SFACEH B/H (ESR) BB ARER oy =470 nF o
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8 MADC domain functional specification

VDDA VAREF
Cot | [MultiADC Supply | _|
Co1=1pF L0 L \DDc—> Co2 = 470nF
Vacnp / VSSa

46 MADC 3\ S| BHIER
Vaeno TEZ PCB L HYAE B R HAEHIZEIZS | B VSShe EIREEASSNRAIRETEILXLES |HI%E,

& 37 MADC ) BB [E

VDDx=1.71V £ 1.89V, T,=-20°C & +70 °Co

Parameter Symbol Values Unit |Condition

Min. Typ. Max.

Positive reference voltage with | Vager 1.10 1.21 1.29 v -

respect to Vasno, generated

internally

Negative analog reference VSSa -0.1 0 - v Refers to

voltage board design
ground plane

8.2 MADC ¥I36

TRIIET ADCHIZH, BESS—RIKM. FMESHXERTERIRERER. FIESHIYRHIESN
1o

pr 723 fanc_cik=fsys_cik
&iF:
YR ADC EHPR R (GEEERS x 172 PAIBG_EN) ZRIFFAFRME , EREER—EEFIRE, HBRX

MBS, BEES 8.4 ERMTERIHR _ EBRF,
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% 38

VDDA=1.71VE 1.89V, T,=-20°C ZE +70°C,

MADC £&#§

afineon

Parameter Symbol Value Unit Condition
Min. Typ. Max.

Resolution Resolution |- 12 - Bits With default settings
and tracking
conversion Table41

Analog input voltage Va 0.145 - 1.455 Y -

ADC Clock Frequency fapc_cLk 75 80 85 MHz fapc_cLk = fsys_cLk
See Chapter 2.2
78 MHz not allowed

Signal to noise ratio SNR 55 64 - dB @-6dBFS

Spurious free dynamicrange | SFDR 58 69 - dB @ -6 dBFS
@ 600 kHz

Inter modulation product IM3 -62 -69 - dBFS @-12dBFS
each input tone
@ 600 kHz max f
@ 50 kHz Af

Bandwidth input buffer BW 600 - - kHz 1storder Filter in
input Buffer

Conversion time - excluding Neony - 24 - Counts |Including one

sample time of clk tracking
conversion,
sampling time not
included

Sampling time Ts 4 - - Counts @ 76.8/80 MHz

of clk

Wake up time - bandgap and | Twugss 300 600 1000 Us -

BG reference Buffer

Wake up time - ADCY Twuapc - 660 - Counts  |without start-up

of clk calibration
Startup calibration time? TsucaL 3361 6049 16801 Counts  |ADCO:DSCAL=0g
of clk Typical conditions:
ADCO0:STC=1;
ADCO:MSB_CTRL= 1g

Setup time common Tuem - - 1 us -

mode input voltage

Power supply Rejection Ratio |PSRR 20 - - dB -

on VDDs

1) B AR EERY (8] B B9 2 IR EE BT ] = Twusoc+ Tsucato
2) TsucaL= (1792 * 2ADCO:STC 1 896*ADCO:MSB_CTRL + 1569) * Tsvs_ciko
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8 MADC domain functional specification

S RIRHBE
8.3 MADC BYFF &

EOS5XNMR2ES, TEERT 2REREREETERER LT 12 UFRNF, Fib, 780 MHz BYEPHIA
T, ADCHIRAIEREIZTE N 2.5 MSps, [E 47 7R T SARADC BY [,

BEERT: FIEERREESTEITHIREAE (start_adc H eoc ZRIH—EHAZIE]) HIIRTE,

ADC_CLK U U UUUruuUur gy M1 L NEgEpEgipigagn
start_adc [
busy - |
result | old new |
eoc
sampling conversion track sampling |
8 clks 16 clks 8 clks — t.k
47 SARADC ¥ Fr B
8.4 MADC S RIFF5!

TERRT5TE AC BRI,

ONINO &

| |
| |
| |

~ |
| WU after DS (~1ms) | £qy Timings

Deep Sleep

CS(C)DS

»la
>

—,

Trigger (SPI)

FSM Signals §I
o

Host

=48 MADC BEIRFYR

EENEMMMESS, FSMEM DS BRIENHFNTHBRE HAL, Twee ARFERIZEMFREE,
2 ADC IRTEFME R R KT8,
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8 MADC domain functional specification

&R39 MADC /SRR FF£93R

VDDA=1.71VE 1.89V, Tp,=-20°C £ +70°Co

Parameter Symbol Values Unit |Condition
Min. Typ. Max.

Wake up time Twuapc 8.25 us @fsys_cik

Setup time common Tvem 1 Js

mode input voltage

Wake-up time for bandgap and | T_WU 300 1000 us

bandgap reference buffer

8.5 MADC ¥5i %

ADC FBY$hE8 N F9 fanc_cuk= Fovs ck= 76.8/80 MHz, TR B RGBT,
—REARA BIE =N REMER

O 2

v iR

v RER

8.5.1 Y E

EE—MER, BRI NEBEWREZTHMANEBERE L, 1F403EH ADCO:STC iIizHl (B ADC IFHIFE
28) o FRETRTEHF2IADCO:STCE. ATFEHA STC_NUM FIKAERTE] Z [B]AVBX R,

&40 ADCO:STC fE R

ADCO:STC Sampling clock periods STC_NUM |Sampling time t..mpicin ns
(fanc_cLk = 80 MHz)

Op 4 50

1p 8 100

2p 16 200

3o 32 400

EKEERETE AN Nompe= STC_NUM,

8.5.2 L% 20

RERFERBNBEHENDEE 13+2 MEBREEP. NTIRNERNEHEL(LSB), FTE 13 MEHHER,
ATIRFNERB MSB I, FTEFA— I HFNIIHER, BEEURTEHESR1EE ADCO:MSB_CTRL (B ADC &
HEFFR) -

v YNZR MSB_CTRLIZE N 05, MMXMEREA (1) BSFAERA

+ WK MSB_CTRLIZEN 1s, MEARNETEHEHR (+2)

B PECAEIAITE AR Neon = (13 +2 + ADCO:MSB_CTRL), Z58R7 16 MESEREIRASY 17 NESEh/EIHA,

Datasheet 111 V13
2025-02-26



BGTEOUTRIIAP Infineon

8 MADC domain functional specification

8.5.3 ERER

EXMIRIVT, ADCHITHRRRIFIRIR, ARHEITEZRIRERM, BREURT ADCO:TRACK_CFG fIRVIRE
(2 ADC £RIFEER)

xRa ADCO:TRACK_CFG &

ADCO:TRACK_CFG Additional conversions Remarks
TRACK_CFG_NUM

Op 0

1o 1 Default

2 3

3 7

—RERERFLIRAVFFEATIE AT . Nuack= 8o
EBNE RBIPT B IRER L HRAVFFERBYIB) )9 . Neack au=8 * TRACK_CFG_NUM,

8.5.4 ADC ¥ 3
RIEE 85.1F . 585 2FMELS53IZJMEN , BRFHAIERBINT :
NADC_CONV = Nsamp + Nconv + Ntrack_all (20)

H! N DRNFIREEEEREL. Neony FE12 B ERELAN Nivaor IRER BV HASL,
ADC 5 fsvsfcmﬁlﬁo

8.5.5 ADC =

ADC ¥ ZH ADCO:ADC_DIV E#EH (& ADC ITHIZF1F288)o ADC BISEAEZ fanc_save = fanc_ax /ADC_DIV 25 Ho
ADCO:ADC_DIV EEE AR T B ADC FZIRFRERIBSFHEHEER, W5 8.5.4 ZFR,

ADC BURFEER N .

fapc_samp = fapc_cix/ADC_DIV (21)

HA: ADC_DIV >= Naoc_convo

EXV) ADC R
VDDA=1.71VE 1.89V, To=-20°C & +70°Co

Parameter Symbol Values Unit |Condition

Min. Typ. Max.

ADC sampling rate fapc_samp - 2 4 MHz |-
Effective number of bits ENOB - 10.5 - Bits -
resolution
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9 On chip analog sensor

9 R LR R3S

79 = BGT60UTR11AIP TX 5itHAY RF THRFVERE, O A IRM T EIMNER2S. Ak, F_E ADC BY%NTE RX Hiif.
KRG RIBFFEELRII 2 EFHITUIHE, FRETEEURTF ADCO 1725 4RIZRI ADC IR E,

IEEiE1T0Y, YHRHA FSM R, THESNALIESRHHEHESHITEANRE, 3, AP AR ERI%
BIFHTIR. S MERSEAILUBI R ERNNFEREHAEZEA, #la0: CSUx_0:PD_EN BFINZEERK
28, AKXz CSDx_O0:TEMP_MEAS_EN AT BE{ERLEE,

LEEMERNR, WAl LUEEFoift & HiREs HERES. At , ALUBUE C(WiRX (B cwiR=) , FE4FFR
FEHE R FH AR R R,

9.1 ThERE RIS

EME Up chirp BB TX 3B RF THER, AAHAFRUTILR (W #6) o

1.  1.CSUx_0:PD_EN =14

2.  2.T_PAEN+T_PSSTART>=1us (FF*<Adia])

3.  3.T_PSSTART>=0.5ps (PAZIIRta])

4.  4.T_SSTART>=T_PSSTART +1us+T_CONV (ADC #%zft(a])

BRERE, SREFEETERERERADCERFTFET,

BE: EREVHIBERT, BFREEM, WRERBIIEHATERT 0 He o HARERE.
fRRIE: HIXMERE, WESIXEERB[IER. REZESIFNS5 R, ATBEEIHEIRE,

9.2 RN 2%
EiNE up chirp ($BEFZ) =X downchirp (Z@F) BUEE, HITHREFEUTILE:

=ffe (W #17)

1. 1. CSDx_0.TEMP_MEAS_EN = 1;

2.  2.T_START+T_RAMP+T_END >=T_PAEN + T_SSTART + T_ACQx + 1 us

3.  3.T_EDDMIN>=T_CONVY

BERG, SREFMEESTFRERE ADCERFERT,

BE. BEREROHERT, ATHREMR, BEEFRSBIEHNAEER 00 B, 00 HAEERE,
fRRINE . HIIXMERN, NESFMERSER, RZEEIFRMS R, IAEEEIEIRE

9.3 Frh e R

BAELESIMAER TR FohNEEES RFIIER, BERWRR) . Alt, BFEREELREHHE
fZRas, HECHATHENARS. BEFAUEERRSTNERSRES THITNE, MR IR REEIHER
TRR T IEEPRSE HITME. Ak, FTEXS (TRIGH6) FRAME_START & 283 1T4miZ, EHMRNK
SHLHEN PATESHIRS,

1 T_CONV: ADC #%#Atia]BuRF ADC & &
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9 On chip analog sensor

%4381T ADC1:SENSOR_SEL 3E#RFr B 1% B8 H @32 ADCO:TRIG_MADC fi % f5, BNEIM SENSOR_RESULT ZH1F281%
BERBNELER, ATFREFHNEFZERER, NMRERET 0, WHKTERAESEFRBZNEIIZ,
TE1Z/RRERIREY SENSOR_RESULT =00 f&, AIRATRARNERFITEENE: BB AIFE ADC1:SENSOR_SEL
5 00, AFEREIFAFRIIADCIEE (Lo.. THEERDE, 2. REMEFRKSR) , B/E®I ADCLTRIG_MADC F&f
fih & ADC,
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10 Enhanced functions

10 1R IhEE

10.1 A IDEH

IR

1. Wi E g SPIi& & EFUSEO:EFUSE_EN = 1; SR/2 8 EFUSE &R (B0l EFUSE &7F280)
2. BT R E R SPI BN E EFUSEQ:EFUSE_SENSE = 1; R/BEhRRAN 1R (E

3. Z1F 2 us WL F 1728 FES EFUSEL:EFUSE_READY =15 (&0l EFUSE 7785 1)

4. M CHIP_IDO A CHIP_ID1 IREXZ3MF ID (WS IDEFES1M)

5. £ EFUSE #&1R EFUSE0:EFUSE_EN =0

10.2 U MHET

SR RELFSR, BIFEM—MAMHALM 5, aTFFIEZE FIFO. ZIERAT A FH & FMiX MBGT60UTR11AIP
LEBIFIFO B AP 17238 (BIEEMMIRTIER) N=ERKE, HFEBEHENAMFY, Ak, 12 {1 ADCL f#HH
UEA LFSR £ RY 12 [ F3EE,

SEIAY LFSR AL T ZIMTHEIR . x124x L +x044+1 F AT F 1,250,

Reg.

LFSR < SFCTL

Test pattern

MADC ——— Memory SPI

h

SPI

A

& a9 HF MKk EE

F— N ADC EER L PR RAK B LFSR R E RV EUERF YIRS E . Ftk, 25 ADCI jH #HEMR LFSR 21
EENA,
» &I MAIN:FSM_RESET = 1s3 LFSR (B0 FEFes) HITEBMFIIBRK,

»  fEHE{L SFCTLILFSR_EN =1z (&0l SPI 1 FIFO #£#IZ7F88) , LUECE LFSR H LR B RMNK R

10.3 CWiIRZ

EELR (W) BRT, ZREESENZHIETNREIAE, £ cw SRR EMAR,
S THRIE:

v FORBFERRTE W HISTE /BT 81 B SR 7R B
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10 Enhanced functions

»  PLL/RF/ADC{EF PLLDFTO (W PLLMIXE7E850) #csul (MiEESE upx FEFE5 1) FHRIZEEIE
1To

v FTEEM cSxRIG B RE LA THRER

*  REPS/REPC/REPT BY{EHIMiAE < BY i8] B T2 Ak« RE #hAmn”

v ATLURRBRIZ RN ALERE M FIFO FRIREREIE

2R HFEEY, “EWNEEXLIRFFEIE: FI1 TTERS 1 7CS

10.3.1 BA cw iR

EER cwiEZE, EONEEBEHIT R W Efl, MNRGHBEEMHIETT, WaAIHFERSW S,
FikzE, ATBRACWER, REFEUTSE:

+ B MAIN:.CW_MODE=1; (FEBHEEFER) .

v IRIBENXB BRI HS R B FEEs (BESE up x F1FE8 0 F PLL A2 IK x 1728 0OFPRVIR E)

+  SABYEN: PACRL:OSCCLKEN (B0 PLL EIMEHIZTFES 1)

o IBEFR 1 HEY PLLFSU IR BRI BN

»  JICSDS/CSI/CSULIEBRER (BNBESRERERTEFSR0)

»  %E PLLDFTO:byprmpen=1s (B0 PLLMIXZ7F250)

IS 5 F FRAME_START {0t A28, RILUR S I&E AN T EFIRH AR,

+  TRIG#1: BK¥EI1 (DS->Idle)

»  TRIG#2: Bk4%ZE 2 (IDLE -> Init0)

»  TRIG#3: BK¥EE| 3 (INITO -> Initl)

»  TRIGH#4: BKE 4

+  TRIG#5: BkE 6

EREN: LM, WmEMEALER/RE (FSU) AERE, FHEBLSFSRZERETE DFT0: byprmpen = 0g -> 15 B9
PLL 3 fF L BN E#.

»  TRIGH#6: BKET

TELLPTEE, APU BURAFERE ADC 1RHE ADCO RYIRE =4, WIR APU=0, RERAEA S, MAILUET
ADCO:TRIG_MADC Fxffitk MADCo —BXAER T APU BHERMEZS, FLRILATE FSM EEFEMEMS —MED,
+  TRIG7: BkES8

+  TRIG8: BEZE 10

+  TRIGY: BKZE 11

+  TRIGX
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10 Enhanced functions

I : :
| | |
| | |
[ | |
@ | | | | L : :
| | | |
_/  T_WU after DS . TINITO o TINITL T_PAEN,, pt I ] FSM Timihgs |
| I <204ps | <204ps I I | e SSTART | I | I
| | | | T_PSSTARTI | ! !
i | | | |
| | | | | : : :
| | | | | | : |
| | | | | :
| ol | | ] ~ L : ; V:
| | | | |
| | | | I : \ :
| \PLLinlarge  |PLLinhigh | Lo g | I
I 1BW Iperformance | 3 I S | ' o | !
| [ T I ! - S b
I I L=zZ ) ol (- S al g1 |
| =YD = 51 I ol 2 g ' ® ! !
| | €92 | & & @Al = g ! !
| 282 | & ol I gl Q| g ! : o ! :
i . O X X Q = | £
|_FsMSignals 1243 = £ | N 1 - R
T Ll
| I , 3 I | ! !
I.  PLLlocktime = TMRSTRT, | TRAMP | IMREND ! TEDU ! p |
: (T_INITO+T_INIT1) f | <52us : PDCR2 | I I Timings
PLL Signals | T l | I | I
ramp_progress signal
(from PLL)
» ~ PA
& 50 "R "HAR A B B

FSM EERHE FSM IRERIFIEIRE, LUEEE TRIGL EFfEE.

AR ERNE BTN S A ERFER Y HREIN I . ERIRENSKITRESK (&) EXHEUGRSTE
BITEYTHEAZAR, EARa] LUNE B EE

10.3.2 EHHM Aapc MK ET

MAELERATS WEREESER, EIMERERIEE—NRERARHFHINIRESE, 81 RxiEPth—
B, A ESAESFER RFT0 P12 (B RFINIXFFER0) . BEERAETAKE, MWXS U ERIIEN
EHfE, MADC H TRIGT BUfitk, FHRERIEAPUL PIEENEARE (BHPLLIR x FF7E83) - BBITHAN
2, EENITFSMER,
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10 Enhanced functions

Reg. Reg.
RFTO iesi' ADCO
CSx PLLx#3
#RF test tone ¢
| Analog o
RFRX ; Baseband > ADC
IF test tone
Reg. +| CLK Pl | Memory |
RFTO Distr < (FIFO)
SPI
& 51 EiF/ADC MR EE

IIHEER M T —MIEEERINNIRTIEIN =B RSN G E. BRI URIEIEEMNE, 188 HPFEFIE
HIEEKES (BEE upxFFEER2) , READC, FEN SPIERESBIBIEN AP MCU , UEIIENEFHERES
YEIMER T 1E

TEIEXRT ADC =B — 1A, HEFRAN—TAEPER 0SC_CLK 3N 400kHZ M EF R, IRE T RE

VGA IR E THIAREEE,

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

|74
0
[
20
S - VGA 40l
-] - .
- Range 2
e 42dB T e}
1 s
3 3
—-— P
g F
2 +18dB8 @
i Y r min fix
s [ Range L BB Gain
" 1] ; ; ; I ; 1‘0 l 1I2 1I4 16 0 200 400 600 800
PGA Setting # Test Tone (kHz)
= 52 fl: FFT JG8Y ADC 3EEK
10.4 IRQ %aitH

BGT60UTR11AIP IR — NS HE (IRQ) - EEIAMEIXT, IRQIESHET XA FIFO FIIEFE/KIE, S0FFR
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11 Package
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ZEMR (Hatvan+) ENER, HEIRIRLIKRE

%43 HEAXEGAE
Parameter Value Unit |Condition
Min. Typ. Max.

RXew 57.4 61 63.0 GHz Receiver antenna bandwidth

TXew 57.4 61 63.0 GHz | Transmitter antenna bandwidth

Grx - 3.0 - dBi Antenna gain of a single TX antenna
Verified by design

Grx - 3.0 - dBi Antenna gain of a single RX antenna
Verified by design
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* 43 (%) HEAXREATE

Parameter Value Unit | Condition

Min. Typ. Max.

FOVE - 120 - Deg |Field of view of radar mode in the E-plane
Verified by design

FOV4 - 90 - Deg |Field of view of radar mode in the H-plane
Verified by design

ISO1x_rx - 25 - dB Isolation from TX antenna to RX antennain
package.
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BITiER
Eilidx
Document version |Date of release |Description of changes
1.0 2023-06-06 Initial datasheet
1.1 2023-08-30 +  Updated LPF order from 2" to 4th
¢+ Fixed typo in 'CHIP ID readout' chapter
¢ Updated Register chapter name
¢+ Updated introduction chapter
¢ Added package tape figure
1.2 2023-12-15 ¢ Updated antenna in package specification table
¢ Replaced package outline drawing
¢+ Updated minimum current consumption value of VDDge + VDDyco
RFIdd pctive
¢ Updated minimum overall current consumption value /ddactve
1.3 2025-02-26 ¢ Changed "Marking" to "Marking type" in ordering information table
(cover page)
¢+ Added marking layout Figure 59
¢+ Fixed typos
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