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XWRL6432A0P CHIP (SENSOR BOARD)
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ANALOG MUX - RADAR DATA & CLOCK

VCC 3V3
co1
VCC_3V3 0.1uF
GND Uls
< R90 8
$10.0k vee
TS3A_ENn TS3A_ENn 20 { &N
1—24 IN1
[ MUX_CTRL_LVDS UART_CAN_TP 140 N2 P2
RO1 2
NC1 nERROR_LED WD TP
10.0k [ LvDS_D3_nERROR_LED WD_TP 4 1 com1
No1 it RADAR_LVDS_DATA3
GﬁD 6 NC2 Fr————— [ XDS UARTA RX_CAN RX |
[VDS_D1_XDS_UARTA_RX_CAN RX comz
No2 12 RADAR_LVDS DATAL
, NC3 28— [ XDS UARTA_TX_CAN_TX |
LVDS D2 XDS UARTA TX CAN TX COM3
NOo3 2 RADAR_LVDS_DATA2
NCa 21 HOST _CLK OTP4
[ LVDS FRCLK_HOST_CLK_TP 2 { coma
No4 L RADAR_LVDS FRCLK
NCs 12 RTC_CLKIN OTP3
[ LVDS_CLK_RTC _CLKIN_TP 10 | coms
NO5
Nee 22 [LIN_PHY RX |
LVDS_DO_LIN_PHY RX 12 | come
No6 L& RADAR_LVDS_DATAOQ
. . . 3L Ne GND -2
Design note: Propagation delay of the MUX is typ 18.1ns SIATEIEEPWR
Tested across RL=500hm,CL=35pF oND oND
DIFFERENTIAL LVDS DRIVER - DATA DIFFERENTIAL LVDS DRIVER - CLK
VCC 3V3 VCC_LVDS_3V3
R129 0 Uld
= 0 O RADAR LVDS CLKP
) 1z RADAR_LVDS_CLKM
2e{ 1A w3 ; o
1z 2A 2Y = RADAR_LVDS_FRCLKP
7 5 2z RADAR_LVDS FRCLKM
2A 2 = 9 1
2z ama e Sl el
9 3Z —
%l 3 av (0 Vee DS 3vs " .
<_RADAR_LVDS 2M>
VCC_LVDS_3V3 3z RADAR LVDS 2M =l 4A % T
<_RADAR_LVDS DATAL ———1% 4 & 3 w7 &
4 az VCC_LVDS_3V3 G
G
12 = R . . 16 8
VCC_LVDs _3V3 © Design Note: 100 ohms Differential traces vee Chb
16 8
_L _L vee GND ——c89 ——co0 | SNG5LVDS3IMDREP
0.1uF 0.0luF — —
C75 ——=C88 = =
0.1uF 0.01uF = SN65LVDS31MDREP L ) GND GND
GND GND N
oD Design note: Propagation delay of the Driver is typ 1.4 ns
GND ; . : ; :
Design note: Propagation delay of the Driver is typ 1.4 ns
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N

R43 0 XDS_SOPO

SOP & MUX CONTROL

ANALOG MUX 750 R13 VCC 3v3
{_FTDISOP0_] CONTROL TABLE
SW1 5  sopoH R204,,. 7.87k - - - —
VCC 3V3 vee ava . R203 . 10.0k 5 o Switch Position OFF Switch Position ON
: 3 SOPO L -
S4.1 | CAN PHY : Stand-by Mode Disable CAN PHY : Stand-by Mode Enable
AYZ0102AGRLC R205
C40 S4.2 LIN PHY : Enable LIN PHY : Disable
R5 82.5k
10.0k 0.1uF S4.3 | FTDISPI DCA SPI
U4 = ==
GND GND
MUX_CTRL_XDS_DCA _JTAG o 150 N ve 14 VCe 3v3
R67 0
24 com NC1
PMIC CLKOUT R16, ., 750
NO1 e >'<—‘ FTDLSOPL_] vee 3va R0
S1 sS4 :
: R206
CenE e | e DCA TDI PMIC_CLKOUT LIN_PHY_TX_SOPL} v R207,,,, 7.87k NET_SOP1 Lo o2 CAN_STB_CTRL Troot2
No2 [ —— XpsTDI > 10.0k MUX_CTRL_XDS_DCA_JTAG TOoT0 LIN_PHY_EN_CTRL oS5
MUX_CTRL_LVDS_UART_CAN_TP OS5 MUX_CTRL_FTDI_DCA_SPI TTOOTe
7 9 MUX_CTRL_RS232 o Ho o
XDS_DCA_TDO_SOP0_}——=| coms Ne3 |2 Eggzzz.gﬁz e T e 2 OQ g ZELPST
NO3 8 MUX _CTRL_SPI_12C_MODE OO =
10 1 218-6LPST GND
coms NC4 1 =
= GND
Noa {H— (TXDS TMS > GND
RE w47k 13 gy GND |8
MUX TABLE
TS3A5018RSVR
= = Switch Position OFF Switch Position ON
eNe eNe SOP CONFIGURATION SWITCH POSITION 512 TxDs TTAG Do TTAG
SOP Mode PMIC_CLK_OUT, TDO Combination  [S1.1(SOP1) | SW1(SOP0) s13 | LvDs LIN RX. XDS UARTA/CAN. NERROR LED
SOP_MODEL1 | Device management mode / QSPI Flashing mode 00 OFF 2--3 WATCH_DOG_TP,RTC_CLK_IN_TP,
SOP_MODE?2 | Application mode / Functional mode 01 OFF 2--1 HOST_CLK_TP
SOP_MODE4 | Debug mode / mmWave studio connectivity mode 11 ON 2--1 sS4 XDS_RS232 DCA_Rs232
UART-ANALOG SWITCH > AT XD DARTA
S1.6 12C, REG_MODE, LED_SW_GPIO SPI
VCC 3V3 ANALOG MUX - SPI1/12C
1 ca1
VCC 3V3
VCC 3V3
0.1nF VCC 3V3
VCC 3V3 = %
N c2
GND
R27
R23 0.1uF
vz S 10.0k 10.0k I
R7 u24 =
10.0k 2 | DCA FTDI_HOST INTR 1 5 u GND
[ XS DCA RS232 TX 14 _./’_ B \ MUX_CTRL_SPI_I2C_MODE ¢ IN v+
e—1————f XDSRS282TX ] 6
MUX CTRL RS732 6] |12 , DCA_SPI_CLK_I2C_SCL 2= com1 NC1 fo= DCA_FTDI_SPI_CLK
1
XDS_DCA _R5232_RX 0—2—0/._ . NO1 12C_sCL
VCC 3V3 e — DCA_SPI_CS_I2C_SDA 5| comz NC2 [ — (DCA FTDI SPLCS >
GND 4 BCA >
[ XDS_UARTA_RX_CAN_RX Q—e—o/._ . ez 12C_SDA
8. nza ¢ [ DCA_SPI_MISO_REG_MODE 7| cowms NC3 [t DCA_FTDI_SPI_MISO>
R8 1
100k | 558 ARTA TR AR T 0| o [ S UARTATX ] N3 fof—(REG WODE SELECT>
9 . .
S e —{omevTX | | DCAFTDI_HOST_INTR listhe SPI_BUSY signal g iosr jormosioracen 10| coms o |2 e —
[MUX_CTRL_UARTA CAl o NOa il
R33,,, 47k 13 en GND |8
GND L TS3A5018RSVR L
GND

[ XDS_UARTA_RX_CAN_RX }

[ XDS_UARTA TX_CAN TX }

XDS_UARTA RX

XDS UARTA TX

@
2
w)
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2 3 4 5 6
ANALOG MUX SPI- DCA/FTDI
VCC _3V3
£C56
VCC 3V3 0.1uF
CED U28
s R12 8
% 10.0k vee
SPI MUX ENn SPIL MUX ENn_ 20, | =—
— EN
l—ﬁ IN1
\ MUX _CTRL_FTDI_DCA SPI IN2
10,0k NC1
. com1 "
NO1
i NC2
GND com2 N
NO2
. Ne3
coms 15
NO3
NC4
com4
NO4
19
NC5
DCA_FTDI_HOST_INTR_1 10 f coms
NO5
. Nee 22
<=£— COM6
NO6 |8<
. . . 31 Ne GND 2
Design note: Propagation delay of the MUX is typ 18.1ns S ATETEEPWR
Tested across RL=500hm,CL=35pF oRD oND
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. XDS110 - POWER
[ XDS_UARTA_RX } ——— VCC_XDS_3v3
[ XDS_UARTA_TX f——— 2 R169
U21A 2100 $R202
2499
XDS_RS232_TX Eigé w.g g%«> PAO/CANORX/I2C9SCL/TOCCPO/UORX PBO/CAN1RX/I2C5SCLITACCPO/ULRX/USBOID 92 R170 0 XDSET 1 1D €95
XDS RS232 RX I R122 n'AAs 332 3§N> PA1/CANOTX/I2C9SDA/TOCCP1/U0TX PB1/CAN1TX/I2C5SDA/T4CCP1/ULTX/USBOVBUS Q%l
XDS_TCK WS- PA2/12C8SCL/SSIOCLK/T1CCPO/U4RX PB2/EPI0S27/12COSCLIT5CCPO/USBOSTP
R124 332 3 9 0.1yF
XDS_TMS A3 PA3/12C8SDA/SSIOFSS/TLCCPLUATX PB3/EPI0S28/12COSDA/TSCCPL/USBOCLK 1 coa
37
XDS_TDO AT 337 ooc| PAA/I2CTSCLISSIOXDATOT2CCRO/UIRX PB4/AIN10/12C5SCL/SSILFSS/UOCTS éz T 0.1yF = U21C
XDS_TDI R Ise W22l PAS/I2C7SDAISSIOXDATLT2CCPL/USTX PB5/AIN11/12C5SDA/SSIICLK/UORTS GND
XDS_NRST _} w222 et PAG/EPIOSS/I2C6SCLISSIOXDAT2/T3CCPO/UZRX/USBOEPEN vee xos av3 | es
<4l PA7/EPI0SS/I2C6SDA/SSIOXDAT3/T3CCPL/U2TX/USBOEPEN/USBOPFLT == XDS_ VBAT
>%gu> PCO/SWCLK/TCK PDO/AIN15/C00/I12C7SCLISSI2XDATLTOCCPO <<k VBUS L DETECT GND 12 VDD GND ‘11;
PC1/SWDIO/TMS PD1/AIN14/C10/12C7SDA/SSI2XDATO/TOCCP1 <N%%< 26 VDD GND 55
Se{ PC2TDI PD2/AINL3/C20/I2C8SCLISSIZFSSITLCCPO a5 26 { voo GND |22
100 0 PC3/SWO/TDO PD3/AIN12/12C8SDA/SSI2CLK/TICCP1 21 voo GND 28
[ XDS_UARTA_TX | 2§».> PCA4/C1-/EPIOST/UTRX PDA4/AIN7/SSILXDAT2/T3CCPO/U2RX 21 voo onp 20
>%éu> PC5/CL+/EPIOS6/RTCCLK/UTTX PD5/AING/SSILXDAT3/T3CCPL/U2TX A1 vop GND
>%§N> PC6/CO+/EPIOS5/USRX PD6/AIN5/SSI2XDAT3/T4CCPO/U2RTS/USBOEPEN 3 VDD
52c| PCTICO-[EPIOSAIUSTX PD7/AIN4/NMI/SSI2XDAT2/T4ACCP1/U2CTS/USBOPFLT 21 vop
VDD
>ei§u> PEO/AIN3/ULRTS PFO/ENOLEDO/MOPWMO/SSI3XDATLTRD2 jg XDS_SOP0 ;g VDD
>ééﬂ> PE1/AIN2/U1DSR PF1/ENOLED2/MOPWM1/SSI3XDATO/TRD1 XDS SOP1 VDD
VCC_XDS_3v3 >ei§u> PE2/AINL/U1DCD PF2/MOPWM2/SSI3FSS/TRDO j 111031 VDD
>§%€> PE3/AINO/U1IDTR PF3/MOPWM3/SSI3CLK/TRCLK i 122 VDD
>%QN> PE4/AINY/SSILXDATO/ULRI PF4/ENOLEDL/MOFAULTO/SSI3XDAT2/TRD3 VDDC 1 VDD
24,1 pES/AING/SSITXDATL b 6 0
REL . 10.0k PHO/EPIOSO/UORTS 2%2 -2 voDA GNDA
M - } XDS UARTA TX ‘ ﬁ‘; PGO/ENOPPS/EPI10S11/12C1SCL/MOPWM4 PH1/EPI0S1/UOCTS 31 115 VDDC
PGL/EPI0S10/12C1SDAMOPWMS PH2/EPIOS2IUODCD [ VDDC
| R82,,,100k 55 UARTA RX \ 16 PH3/EPIOS3/UODSR |32 e
V5181 PIOENOPPSIUSRX ==
AT py1usTx PKO/AIN16/EPI0SO/U4RX oD
. PK1/AINL7/EPIOS1/UATX
PLO/EPI0S16/12C2SDA/MOFAULT3/USBODO PK2/AINL8/EPI0S2/U4RTS
PL1/EPI0S17/12C2SCL/PHAO/USBODL PK3/AINLO/EPIOS3/U4CTS <u§1?< R101 100k L VCCXDS3V3
PL2/COO/EPI0S18/PHBO/USBOD2 PK4/ENOLEDO/EPI0S32/12C3SCLIMOPWMS {eios—e—ww o oD
PL3/C10/EPI0S19/IDX0/USBOD3 PK5/ENOLED2/EP10S31/12C3SDA/MOPWM7 51 R195 AN 100k
PLA4/EPI0S26/TOCCPO/USBOD4 PKG/ENOLED1/EPIS25/12C4SCLIMOFAULTL qerde——Reo3—ww o 1
PL5/EPI0OS33/TOCCP1/USBOD5S PK7/EP10S24/I2C4SDA/MOFAULT2/RTCCLK/UORI AMN— 5V IN XDS 3 3V LDO
XDSET_L DP 9%q> PL6/TLCCPO/USBODP . .
XDSET 1 DM %N> PL7/T1CCP1/USBODM PMO/EPI0OS15/T2CCPO <N?%<
. PM1/EPIOS14/T2CCP1
PNO/U1RTS PM2/EPI0S13/T3CCPO
PNL/ULCTS PM3/EPI0S12/T3CCP1 caz VCC_XDS_3V3
% PN2/EPIOS29/U1DCDIUZRTS PM4/T4CCPO/TMPR3/UOCTS SocE u13
XDS SDA >%<N> PN3/EPI0OS30/U1DSR/U2CTS PM5/T4CCP1/TMPR2/UODCD :
12C_SDA —— R S| PN4/EPI0S34/12C2SDA/UIDTRIUSRTS PM6/T5CCPO/TMPRL/UODSR <u%?< 6. out |2
12C_SCL e ¢ %P5 SCL U2 bNs/EPI0S35/12C2SCLULRIUICTS PM7/T5CCPLTMPROMUORI |l L
R 2
S5 >%%u> PPO/C2+/SSI3XDAT2/UBRX PQU/EPIOS20/SSI3CLK [ GND zg 525 ::212?‘5':
1 4 2 PPLIC2-/SSI3XDAT3IUGTX PQL/EPI0S21/SSI3FSS <u§19< G000 -R24L a0 3V3 LDO EN 4 | X :
2 2 3 PP2/EPI0S29/UODTR/USBONXT PQ2/EPI0S22/SSI3XDATO <u%?-< onp |3
S8 oLPST PP3/EPI0S30/RTCCLK/UODCD/UICTS/USBODIR PQ3/EPI0S23/SSI3XDATL :@ R11 pveell I
PP4/UODSR/U3RTS/USBOD? PQ4/DIVSCLK/UIRX ook
PPS5/12C2SCL/U3CTS/USBODG
TLV75533PDRVR =
TMA4C1294NCPDTT3 GND
GND
By Default LDO is disabled
DECOUPLING CAPS - XDS When 3V3 DC-DC regulator is powered up, then it gets enabled
VDDC_1
VBUS DETECT
XDSET_1 VBUS
VCC_XDS_3V3 1 ciza _| cizs _| ci2s LCly
T 22uF T O01pyF T O.1pF TOE
U21B
VCC_XDS_3V3 R231 LR236
10.0k 64 WAKE S G0 88 = 330k
70, | == 89 y2 GND
$R233 RST oscl VBUS 1 DETECT
100k L 85 ) B X0sco 428 3 II:H 1 VCC_XDS_3V3
= lR2zg |
o GND 2| VREFA+ xosc1 -8« 21 enp Soaon __(():.:(L)lli _
2 59 | meias ——=co7 GND ——cos
[ = 50V ECS-160-8-33Q-RES-TR 50V | cio6 | cios | cu13 _| cu14 | cus c116
& IR 4. ENORXIP ENOTXOP [—2L GND 8ok 8ok 0.1uF 1uF 0.1pF 1uF 0.01uF 0.1uF
&) ——0.1yF —==C102 R234 3 5
g 0.01uF 4.87k RN S = =i = =
g N v22 TMACI294NCPDTT3 GND GND GND GND
s L
GND ‘ Orderable: IWRL6432A0PEVM Designed for: Public Release [Mod. Date: 1/3/2024
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2 3 4 5
5V_IN
| Re9
VCC_3V3 3
0
J~c38 J—037
0.1pF 0.1pF
us
= = 3 Lz | g Re
GND GND vee cany $ 619 CANH
5
e C39 || 4700pF
CAN_PHY_TX R78 w0 L{ ™o ! CANL
[CAN 578 CTRL—23 a2 o CAN STB CAN STB 8] g cAnL [ s 8
71 CAN_PHY RX R80 0 44 rxo N Gﬁ?
10.0k
TCANI042HGVDOT
GND
GND
LIN_VDD
5V IN
VBAT LIN TRANSCEIVER
R3L 0
LIN_VDD
k
5V IN
c123 D8
0.1uF R21
VCC_3V3 oo 4
VCC _3V3 PMEG3020EP,115 VBAT
— 1
o L £3| 5V ON-BOARD SUPPLY
2
15%{( u23 L £1| EXTERNAL SUPPLY
3
?(?%k 71 vsup LIN |€ LIN BUS 21| LINBUS
4
[LIN_PHY_EN CTRL -R88 a2 LIN_PHY EN LIN PHY EN 2] gy ne 0 Lo, L 5| oND
[ LIN_PHY_RX } gig g i R " gggpF M50-3930442
[ PMIC_CLKOUT LIN_PHY_TX_SOPL XD GND |2 -
TLINL039DDFROL e =
= GND
GND
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1 2 ‘ 3 ‘ 4 5 6
FTDI EEPROM
VPHY FTDI
U27 | Ro9
VCC_XDS_3V3 FTDI 3V3 VPLL FTDI a [ o g
L7 FTDI_VCORE S [ 100k
ADBUSO |8 ETDL SPICLK R186 5, 332 FTDI_SPI_CLK
12 { \core ADBUS1 [t ETDI MOSI RIB7 ,\, 332 FTDI_SPI_MOSI
37 8 FTDI_MISO R189 ,,, 0 S 30 FTDI_3Vv3
FTDI 3V3 64 | VCORE ADBUS2 1= —FTDI SPICS R209 332 FTDI_SP1_MI T
1 VCORE ADBUS3 <u%l w2 FTDI_SPI_ CS
Review Note 20 I !
22 vecio ADBUS5 l U6
VCCIO ADBUS6
FTDI_3V3 Power from XDS LDO 3V3 42 | yccio ADBUS7 c138
— 56 0.1uF 8 6
vcelo M vce NC 2
FTDI_VCORE ! Ri68 L R184
% BDBUSO <u§%< s RI6T 2 100k 3 100k = 7
VREGIN BDBUS1 3 10.0k : . GND NC —
49 BDBUS2
VREGOUT BDBUS3 [a2 )
BDBUS4 EECLK CLK
FTDI SUPPLY DECAPS FTDI_USBD_N Y BDBUSs (<22 HOSTIRQ FTDIIN R216,y, 0 FTDI_HOST_INTR 1 [ R185 \w-22K 2o oi
CFTDI USBD P> 8 . |
FTDI_USBD P =& DP gggﬂgs 34" HOSTIRQ FTDI OUTR217,,, 0 EE[C’QTA 1 gg vss |8
R218,,, 100k REF FTDI 6| por
FTDI_3V3
VCORE DECAPS R237,,, 100k RST FTDI 14| ecrry peps 3%% 93LCA6B/ST
FTDI_VCORE FTDI_3V3 _— . CDBUS2 21 oD
GED EECS o] EECS CDBUS3 (<
L2 VPHY_FTDI EECLK % EECLK CDBUSA <
EEDATA N gggﬁgg 45 NRST FTDI R243 0 RADAR NRST 2 >
XI_FTDI 2 4
=—=c139 C140 =c141 c142 2l Lt 1 oscl coBUs? (8
e C1F LT 0 uF 4|g O[3 xo gl
' ’ = L3 osco DDBUSO |
! Y3 5
— 13 DDBUS1
— — eND 12MHz XTAL —==c147==c144 ES DDBUS2 1<k=/X 5op1 ETDI
= = 89F 8oF | 10 DDBUS3 (a2 —25bemis: —— FTDI_SOPL
GND GND T AGND DDBUS4 <n%7 e FTDI_SOPO
= ono DDBUSS5 o2
GND DDBUS6 :@2
—= 2 oo DDBUS7 [< S USER_LED_SW_GPIO_0
S GND
GND 25 6
5| o R | < R251,.. 332 FTDI SUSPEND N
VREGOUT DECAPS ‘;71 GND
FTDI_VCORE FTDI 3V3 o R252
gL | FT4232HL 510
LS =
) 3 VPLL FTDI oD
I
=cu43 lc144 —cu45 C146 xD10
4.7UF 0.1uF
0.1pF 0.1uF m 1 velow
GRD = L
GND GND
VREGIN DECAPS VCCIO DECAPS FTDLVBUS
FTDI_3V3 FTDI_3v3
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