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LNA

LNA

LNA

PA

mmWave RF/Analog subsystem

Front-end controller
subsystem

Digital Front-end

(Decimation filter
chain)

Hardware Accelerator
subsystem

L3 RAM
256 kB

HWA1.2
(80 MHz)

Ramp Generator
(Timing Engine)

%

—~ <

T

PA

R

RF control processor

(Tl firmware)

Data

and ROM RAM

Prog RAM |

Always On

Bus Matrix

ECC

Application subsystem
(Customer programmable)

Cortex-M4F
at 160 MHz

ECC

Boot ROM
+ optional
fixed routines
256-KB ROM

Prog + Data
RAM
512 KB

QsPI

Serial flash interface

Control/C:

P

CAN-FD

il

LIN

UART

Shared RAM (L3)
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Watchdog

PRCM, RTC &
Wakeup Seq

LBIST, PBIST

2C

WM

Test/Debug

i

T

I:HJXTAL (40 MHz)

H41. @70 vIHE

interface

Communication interface

Communication interface

For debug and/or
Control/Comm interface

PMIC control/EEPROM
interface

Communication Interface

JTAG for debug/
development
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\ J\ 7\ 7\ 7\ 7\ 7\ 7\ 7\ / N\ 7\ /
\ 7 \ 7 AN 2 N\ 7 AN v N\ 7 \ / N\ /7 N\ / A s N\ s
- _ - _ - __ - - _ - __ - - _ - - _ - ~N__ - - _ - __ - - _ -
//‘\\ //*\\ //‘\\ //‘\\ //‘\\ //‘\\ //*\\ //‘\\ //‘\\ //‘\\
/ N/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 4 \ 7 \ 7 \
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\ /N = 7\ /7 \ 7\ /7 \ 7\ / \ 7\ 7\ /
\ 7 N 7 N 2 N\ 7 N v N\ 7 \ 7 N\ / A s N\ s
- - - - - - - - - -
-~ o7~ 7T -~ LT ST o7~ -~ 7T -~
Y \\ ; \\ Y \\ Y \\ Y \\ Y \\ ; \\ Y \\ Y \\ Y \\
\ \/ \/ V/ V/ \/ \ / V/ \/ \
J éingT Il GPIO2 || GPIO5 |l HO?JECLK;\ vssS I vsS || GPADC2 | VDDA 10RF || VSSA || VSSA |
\ - 7\ 7\ s -REQ 7\ 7\ / \ 7\ 7\ /
N /N /N VAN /N VAN /N s/ \ /N VAN 7/
~__ - - ~__ - - ~__ - - ~__ - ~__ - ~__ - -
P P sl P sl P PR P sl P
/ N N NN N N N 4 N N N N
/ \/ \/ V! \/ V! \ / V! \/ V! \
H | RS232_RX || RS232_TX ||  VSS I VvSS I VvSS |l VvSS | | VBGAP |IVDDA_10RF|l VSSA || RX2 |
\ 7\ 7\ /7 \ 7\ /7 \ / 7\ / N\ 7\ /
N\ 7/ N\ /N /N /N /N /s N\ /N /N /N s
- - - - - - - - - -
-~ o7~ LT -~ LT -~ o7~ LT -~ LT -~
; \\ ; \\ Y \\ Y \\ Y \\ Y \\ ; \\ Y \\ Y \\ Y \\ Y \\
/ \/ \/ V! \/ V! \/ \/ v vour 0/ V! \
G | VION_18 |l TMS |l vss jI vss I vss |l vss |l vss |IVDDA18BB|l jog Il VSSA |l VSSA |
7\ 7\ 7\ 7\ 7\ 7\ 7\ /N 7\ 7\ /
\ N N N N V2N s\ /N s N\ /N VAN /
_ ~N_ _ - - _ - - - _ - _ ~N_ _ - —_ _ —_ _
T~ Pl -~ T~ -~ ~ LT~ Praini —— < T~ —— < T~
/ N N NN N N N N NN N N N
/ \/ \/ V! \/ V! vV ovion V! ' vopa 1/ V! \
F I TDO I DI Iovss  jIvss I vss 1 vss I oA JLVINCIBPM 1 Joual 1 VSSA 1 RX3
\ 7\ 7\ /7 \ 7\ 7\ /N = 7\ /N = / N\ 7\ /
N\ v \ /N /7 N\ VRN /N / N\ /N /N /N /N s
- - - - - - ~__ - ~__ - ~__~ - -
//‘\\ //*\\ //‘\\ //‘\\ //‘\\ //‘\\ //‘\\ //‘\\
/ N/ \ 7 \ 7 \ 7 \ 7 \ / \ 7 \
/ \/ \/ V/ \/ V/ \ / \/ \
E I VION I TCcK I vbb I vbD I VDD || VDD | | VSSA |l VSSA |
7\ /\ 7\ 7\ 7\ / / /
\ 7 \ 7 AN 2 N\ 7 AN v N\ 7 A s N\ 7/
- - - - - - - -
-7~ o7~ LT -7~ LT -7~ o7~ LT ST LT -7~
; \\ ; \\ Y \\ Y \\ Y \\ Y \\ ; \\ Y \\ Y \\ Y \\ Y \\
/ / / / / / / / / / /
\ \ \ \ \ \ \ \ \ \ \
D | SPIA CLK |l spmkfso il vop I vbb I vbb I vDD I OSEEEPK |1 VDDA_10RF | | VDDA_10RF || 1X§¢E}H TR
\ 7\ - 7\ 7\ 7\ 7\ /N = 7\ 7\ 7\ = 7\ /
N /N /N VAN /N VAN /N /N VAN /N VAN 7/
- - - - - - — ~__ - ~__ - - -
T~ LT~ -~ T~ - LT~ T~ e~
/ N N NN N N N AN / N
/ \/ \/ V! \/ V! \/ \ / \
c | QSPI_CLK || SPIA_MISO || SPIA_MOSI || VDD || VDD || VDD || VSSA_PM | | CLKM |
\ 7\ 7\ 7\ 7\ 7\ 7\ / \ /
N\ 7/ N 7/ N / N\ / N / N\ 7/ N 7/ N\ 7/
- - - - - - - -
-~ 7T~ LT -~ 7T ST 7T~ 7T LT -~
/ AN AN AN AN AN AN AN N / AN N
! V/ \/ \/ V/ V/ \/ \/ \ / V/ \
B I QSPI]] ! QSPIo] |! QSPLcS I vbD I vSS |l VPP |l VSSA |l VSSA | I VSSA |l VSSA |
7\ 7\ 7\ 7\ 7\ 7\ 7\ / \ 7\ /
\ /N /N VAN /N VAN VRN /N s/ \ VAN 7/
~__ - - ~__ - - ~__ - ~__ - - ~__ - ~__ - ~__ -
P P sl P sl puautl P sl e~ sl L=~
/ NN RN N AN N NN RN N N N \\
/ \/ \/ V! \/ V! \/ \/ V! V! V! \
A I vss |l QSPI3] I QSPI2] I vDD jI  VSS |l VIOIN_18 |l VSSA I TXx2 I vSsSA I Txt I VSSA |
\ / / N\ 7\ /\ 7\ /\ / N\ 7\ 7\ /\ /
\ 7 \ 7 N 7 \ 7 N 7 \ 7 \ 7 N 7 \ 7 N /7 \ 7/
~N_ _ - ~_ _ - ~N__ - ~N_ _ - ~N__ - ~N_ _ - ~_ _ - ~N__ - ~N_ _ - ~N__ - \\_/
A\ J
Not to scale

6-1. WCSP O EVEER (LAK)

8 BRHSGT 37— RN 2 (T

S REB G PY) EFF
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6.2 (S5 DHRHA

e

KT NRAZDTXTOT T4V 10 B (NRESET ZFR<) 137 AL E—7THL20, VIO EIRBAT
ANAZNHFES AL TOZRNRY | 260D [0 B DIAMNINLEREI S RN IOITIEE T HMLERHY E T,

xR 6-1. 7FOSEBSDHHA

Product Folder Links: IWRL6432W

fa 4 o & ‘/gﬁ WCSP Ot
CLKM XTAL CLKM £ A C1
CLKP XTAL CLKP > A D1
GPADC1 GPADC A Jj 1 A K5
GPADC2 GPADC A Jj 2 A J5
NRESET NRESET A7 A K8
0SC_CLK_OUT FEARIE Ty 7 ) A D5
RX1 RX T /L 1 A K1
RX2 RX F¥ %L 2 A H1
RX3 RX Fx /L 3 A F1
X1 TX F¥3L 1 A A2
TX2 TX Fv 3L 2 A A4
VBGAP NURF Yy 7 VI 7L A B A H4
£ 6-2. CAN {E8 D&t
854 A E \;%) L WCSP DO
CAN_FD_RX CAN Z{575—# K11
CAN_FD_TX CAN %57 —%# L10
£6-3. 70y JFSOHMA
fa 4 e & ‘/gﬁ WCSP Oty
MCU_CLKOUT MCU Zr 2 i J8. K10
PMIC_CLKOUT PMIC 7w 277, Jn
THUTBV R AU T — FA LU THIERELE T, 7 —h €
—N SOP1 58 L £,
RTC_CLK_IN RTC 7w AJ1, B11. G10, J10, K10,
R, Ta—7 AT ER LD DT 2~ Ty T EHR K9
LTSI ET, #iC WL, 77=L U7 7L A
~v=a T NV ESRLTEE N,
£ 6-4. EPWM {ES D HEA
BE4 B9 £ Vgﬁ WCSP Oty
EPWMA EPWM /7 A €10, D10, F10, K9
EPWMB EPWM {1 /1 B C9. D11, E10, J9
EPWM_SYNC_IN EPWM [FIHA 77 G10. H10. J9
EPWM_SYNC_OUT EPWM [RIH1H 77 G10
Copyright © 2025 Texas Instruments Incorporated BHHIB T 57— P2 (DB RH MO ) 255 9
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& 6-5. GPIO {5 DA

re4 500 ‘:Vgﬁ WCSP DYy
GPIO 0 WAAHS 10 c9
GPIO_1 WHAAS 10 c10
GPIO 2 WA A S 10 J10
GPIO_3 WHAA S 10 K11
GPIO_4 WA S 10 K10
GPIO_5 WAAR S 10 J9
GPIO 6 P 10 K9
GPIO_7 WHAAHS 10 J8
& 6-6. 12C {5 DA
554 A E\/g L WCSP Or
12C_SCL 12C o 10 A9, D11, H10. J8.
L10
12C_SDA 12C 5 —% (o] A10, D10, H11, J10,
K11
& 6-7. JTAG {ES DA
s 457 E‘/ﬁg’ﬁ WCSP Dty
TCK JTAG T2k 7y 7 A S [ E10
TDI JTAG 7 Ah F—4 A J) I F10
TDO JTAG 72k 7 =4 1], 0 F11
7' —h &—K SOPO [ BE 525 A Fv ~U—[UE
vN FA L CHEERELE T,
™S JTAG 7 Ak E—REIRA S G10
% 6-8. LIN S5 DA
s 257 E‘/ﬁ?ﬁ WCSP Dty
LIN_RX LIN 255 —# I H11. J10. J9. K11
LIN_TX LIN %275 —% o) H10. J11. J8. K9,
L10
£ 6-9. RDIF (S8 D&iH
re4 1: B‘;gﬁ WCSP OEy
RDIF_CLK RDIF 72 o) C11. D11, K9
RDIF_DO RDIF 5 —% 0 o) B10. E10. J10
RDIF_D1 RDIF 5 —# 1 o) A9, C9. H10. K11
RDIF_D2 RDIF 5 —% 2 o A10, C10, H11, L10
RDIF_D3 RDIF ¥ —% 3 0 B11. D10, J8. J9.
K10
RDIF_FRM_CLK RDIF 7L —A Zmw s o B9. F11. J11. J8

10 BT ST r— R (DERCBI AbE) #2%1F
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% 6-10. BRES DA

BE4 e £ ‘/;gﬁ WCSP Ot
vDD 1.2V a7 & PWR A8. B8, C6, C7.C8,
D6, D7, D8, D9, E6.
E7.E8.E9, K6
VDDA_10RF 1.0V RF & (R — VB OBLEESTE 15mOhm Kiilich |[PWR D3. D4, H3, J3
BUHERHYET)
VDDA_12RF 1.2V RF &I PWR K3.L3
VDDA_18BB 1.8V 7Ha s &R PWR G4.L4.L5
VDDA 18VCO 1.8V 7 s & PWR F3
VDD_SRAM 1.2V SRAM &R PWR L6
VIN_18PM 1.8V a7 EIR PWR Fa4
VIOIN 1.8V 7/ &R PWR E11.L9
VIOIN_18 1.8V 7 s & PWR AB. G11, K7, L7
VIOIN_18CLK 1.8V 7o s B PWR F5
VNWA 1.2V VNWA &5 PWR L8
VOUT_14APLL 1.4V 7Fas a7 PWR G3
(N LDO ofp. ZOEAZIIAMS T a7 o RGBT
VOUT_14SYNTH 1.4V 7 arar 7o PWR D2
(N6 LDO o/p. ZDE ATIISMS T a7 Y AL BEC )
VPP 1.8V VPP & PWR B6
VSS 7oK GND A11. A7, B7.F6. F7.
F8. F9. G5, G6. G7.
G8. G9. H6. H7. H8,
H9. J6. J7. L1
VSSA 7SR GND A1, A3, A5, B1. B2,
B4.B5. E1. E2. F2,
G1, G2, H2, J1. J2,
K2.L1. L2
VSSA_PM Va2 GND C5
£ 6-11. QSPI (S5 D&
E54 B B OfEE WCSP O
QSPI_DO QSPI ¥ —# vk 0 10 B10
QSPI_D1 QSPI ¥ —% £k 1 [ B11
QSPI_D2 QSPI ¥ —# E'vh 2 [ A9
QSPI_D3 QSPI ¥ —# &'vh 3 [ A10
QSPI_SCLK QSPI 77 10 C11
QSPI_CS QSPI Fv7 EL-7h o] B9
+ 6-12. RS232 TN\ J{EE DN
a4 0 £ ‘/;gﬁ WCSP Ot
RS232_RX T3y UART (3R A ELCEIE) - 2B E 5 l H11
RS232_TX F 397 UART (232 AL ELTEIE) - &1E(E 5 o H10
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&K 6-13. SPIA {§5D&H8

fBE4 0 E ‘;gﬁ WCSP Dry
SPIA_CLK SPIA 7y 10 D11
SPIA_CSO_N SPIA Fv7 L7k 0 10 D10
SPIA_MISO SPIA MISO 10 c10
SPIA_MOSI SPIA MOSI 10 c9
% 6-14. SPIB {E8 D38
554 A EO\;;) L WCSP oty
SPIB_CLK SPIB 7y 10 C11. D11, G10, K9
SPIB_CSO_N SPI0 v~ ELZh 0 10 B9. D10, F10, K10
SPIB_MISO SPIB MISO 10 B11. C10. G10,
H11. J8
SPIB_MOSI SPIB MOSI 10 B10. C9. E10, L10
& 6-15. > AT AFE DA
ek 297 Eo‘;j?ﬁ WCSP OE
HOST_CLK_REQ RAS Zay 7 ER T o J8
NERROR_OUT NERROR H /{55 o K10
SYNC_IN A S I A10, G10, J9. K10,
K11
WARM_RESET_OUT wa—2 Uty M 0 G10. J10,
WU_REQIN Ve— T T HRAS | A9, J10, J8, K10,
K9.L10
& 6-16. UARTA {E= D&iEA
2e4 319 £ ‘/;;)ﬁ WCSP Dty
UARTA_RTS UARTA RTS H 7 ) K9
UARTA_RX UARTA Z{E55—%# I K11
UARTA_TX UARTA %57 —% o L10
# 6-17. UARTB S8 D&k #A
fBE4 B & ‘/gﬁ WCSP DLy
UARTB_RX UARTB Z{E5—% | H11, K11
UARTB_TX UARTB %57 —# o) H10. L10

12 BRI RT BT — RN (DE R

LG PE) EEE
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#£6-18. EVZE{LXR

I ‘ ] PIN CNTL FINTFy7 | |RST BDF |RST #0FH
2 () B— 4 @) fFH4 O PINCNTL LY2%Z () ;/?5)5 VA% F—F6) g () BIR v4 '7‘/(8)5’4 4 @;/lxﬂ)#ﬁlﬁ a{lx@ﬂﬁlﬁ
J10 GPIO_2 GPIO_2 PADAL_CFG_REG 0x5A00 0 10 vddshv PU/PD F7 1571 | A7 147
LIN_RX 002C 1 I +7 +7
WARM_RESET_OUT 2 0
12C_SDA 3 10
SPIA_CS1_N 4 10
WU_REQIN 5 I
RTC_CLK_IN 6 |
MDO_DO 7 o
J9 GPIO_5 GPIO_5 PADAV_CFG_REG 0x5A00 0 10 vddshv PU/PD F7 1571 | A7 147
SYNC_IN 0054 1 I +7 +7
LIN_RX 2 |
EPWMB 3 0
EPWM_SYNC_IN 4 |
MDO_D3 5 0
Js HOST_CLK_REQ HOST_CLK_REQ PADAX_CFG_REG 0x5A00 0 0 vddshv PU/PD F71F7 | |47 1SS F
GPIO_7 005C 1 10 A7 7
MCU_CLKOUT 2 o
LIN_TX 3 0
WU_REQIN 4 |
SPIB_MISO 5 10
12C_SCL 6 10
MDO_D3 8 0
MDO_FRM_CLK 9 o
K10 NERROR_OUT NERROR_OUT PADAU_CFG_REG 0x5A00 0 0 vddshv PU/PD FTIAT ] | A7 1471
GPIO_4 0050 1 10 +7 A7
SYNC_IN 2 |
SPIB_CSO_N 3 10
WU_REQIN 4 |
RTC_CLK_IN 5 |
MCU_CLKOUT 6 0
MDO_D3 7 o
PA_BLANK 9 |
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£ 6-18. EVZELR (FiX)
WCSP LB ) ) PIN CNTL L INTy7 | |RSTROR |RST HOR
0 R—n4, @ fBE4 Q) PINCNTL L'UA% () ;?5)5 TRV | E—FO = O IR 5"7‘/(8)747’ @;/lxﬂ):ﬁtﬁ (Kuowﬁ
J1 PMIC_CLKOUT PMIC_CLKOUT PADAK_CFG_REG 0X5A00 0 o vddshv PU/PD HT 14T | A7 1A 7
LIN_TX 0028 1 o +7 +7
SPIA CS1_N 2 10
MDO_FRM_CLK 3 0
B10 QSPI[0] QSPI[O] PADAC_CFG_REG 0x5A00 0 10 vddshv PU/PD FTIAT ] | F71FH7 ]
SPIB_MOSI 0008 1 10 A7 A7
MDO_DO 2 0
B11 QSPI[1] QSPI[1] PADAD_CFG_REG 0X5A00 0 | vddshv PU/PD FTIFTI | F7 17
SPIB_MISO 000C 1 10 +7 A7
RTC_CLK_IN 2 I
MDO_D3 3 o
A9 QSPI[2] QsPI2] PADAE_CFG_REG 0X5A00 0 | vddshv PU/PD FTIAT1 | A7 1H7 )
12C_ScL 0010 1 10 A7 A7
WU_REQIN 2 |
MDO_D1 3 0
A10 QSPI[3] QSPI[3] PADAF_CFG_REG 0X5A00 0 | vddshv PU/PD FTIFTI | F7 17
12C_SDA 0014 1 10 +7 A7
SYNC_IN 2 I
MDO_D2 3 o
c11 QSPI_CLK QSPI_CLK PADAA_CFG_REG 0X5A00 0 10 vddshv PU/PD FTIAT1 (A7 1H7
SPIB_CLK 0000 1 10 A7 A7
MDO_CLK 2 0
BY QsPI_CS QsPI_Cs PADAB_CFG_REG 0X5A00 0 o vddshv PU/PD AT IFT 1 AT 147 ]
SPIB_CSO_N 0004 1 10 A7 A7
MDO_FRM_CLK 2 o
H11 RS232_RX RS232_RX PADAP_CFG_REG 0X5A00 0 | vddshv PU/PD FT 14T | AT I A7
12C_SDA 003C 1 10 77 77
UARTB_RX 2 |
LIN_RX 3 I
MDO_D2 4 0
SPIB_MISO 5 10
14 BEHZ BT 57 1 —Fo N2 (ZE R RB OGS PE) &35 Copyright © 2025 Texas Instruments Incorporated
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£ 6-18. EVZELR (FiX)

WCSEI e ‘ ) PIN CNTL L FNTy7 | |RST DR |RST %R

=30 R—n4 @ f7s4 @ PINCNTL L¥A& ) ;?5)5 TR | ®—FO = O BIR 5"7‘/(8)747‘ g)zvmﬂﬁ Wom;

H10 RS232_TX RS232_TX PADAO_CFG_REG 0x5A00 0 o vddshv PU/PD FTIAT | | ATIATIH
12C_scL 0038 1 10 F7 71
UARTB_TX 2 o)
LIN_TX 3 o]
EPWM_SYNC_IN 4 I
MDO_D1 5 o]
SPIB_CS1_N 6 10

D11 SPIA_CLK SPIA_CLK PADAG_CFG_REG 0x5A00 0 10 vddshv PU/PD FTIFT | | AT AT
EPWMB 0018 1 o A7 A7
12C_SCL 2 10
SPIB_CLK 3 10
MDO_CLK 4 o]

D10 SPIA_CSO_N SPIA_CSO_N PADAH_CFG_REG 0X5A00 0 10 vddshv PU/PD FIIFT | FTI1H7 ]
EPWMA oo1c 1 0 A7 A7
12C_SDA 2 10
SPIB_CSO_N 3 10
MDO_D3 4 o)

c10 SPIA_MISO SPIA_MISO PADAJ_CFG_REG 0X5A00 0 10 vddshv PU/PD FTIHT] |\ AT IFT ]
GPIO_1 0024 1 10 A7 A7
EPWMA 2 o]
SPIB_MISO 3 10
MDO_D2 4 o]

c9 SPIA_MOSI SPIA_MOSI PADAI_CFG_REG 0X5A00 0 10 vddshv PU/PD FTIFT AT I FT ]
GPIO_0 0020 1 10 A7 A7
EPWMB 2 o)
SPIB_MOSI 3 10
MDO_D1 4 o)

E10 TCK TCK PADAT_CFG_REG 0X5A00 0 I vddshv PU/PD FTIFT ] | AT AT
EPWMB 004C 1 0 Eiid g
SPIB_CS1_N 2 10
SPIB_MOSI 3 10
MDO_DO 4 o
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£ 6-18. EVZELR (FiX)
WCSEI e ‘ ) PIN CNTL L INTy7 | |RST DR |RST HOR
=30 R—n4 @ f7s4 @ PINCNTL L¥A& ) ;?5)5 TR | ®—FO = O BIR 5"7‘/(8)747‘ g)zvmﬂﬁ Wom;
F10 DI TDI PADAR_CFG_REG 0x5A00 0 I vddshv PU/PD FTIHT] |\ AT IFT
EPWMA 0044 1 0 (e (i
SPIB_CSO_N 2 10
F11 TDO TDO PADAS_CFG_REG 0X5A00 0 o vddshv PU/PD FTIAT AT I AT
MDO_FRM_CLK 0048 1 o A7 a7
G10 ™S ™S PADAQ_CFG_REG 0X5A00 0 I vddshv PU/PD FTIFT] |\ FTIF7 ]
WARM_RESET_OUT 0040 1 0 77 77
SPIA_CS1_N 2 10
SYNC_IN 3 I
SPIB_MISO 4 10
SPIB_CLK 5 10
RTC_CLK_IN 6 I
EPWM_SYNC_IN 7 I
EPWM_SYNC_OUT 8 o]
K9 UARTA_RTS UART_RTS PAD_CFG_REG 0X5A00 0 o vddshv PU/PD FTIHT AT I FT ]
GPIO_6 0058 1 10 A7 A7
LIN_TX 2 o)
SPIB_CLK 3 10
WU_REQIN 4 I
EPWMA 5 o]
RTC_CLK_IN 6 I
MDO_CLK 7 o]
PA_BLANK 9 I
K11 UARTA_RX UARTA_RX PADAM_CFG_REG 0X5A00 0 I vddshv PU/PD FTIAT | AT I1HT ]
GPIO_3 0030 1 10 +7 A7
LIN_RX 2 I
CAN_FD_RX 3 I
SYNC_IN 4 I
UARTB_RX 5 I
12C_SDA 6 10
MDO_DA1 7 o
16 BEHZ BT 57 1 —Fo N2 (ZE R RB OGS PE) &35 Copyright © 2025 Texas Instruments Incorporated
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* 6-18. EZELX (frx)

T ‘ ] PIN CNTL L FINTy7 | |RST BOFR |RST #OR
=30 R—n4 @ f7s4 @ PINCNTL L¥A& ) ;2)5 TR | ®—FO = O BIR 5"7‘/(8)747‘ g)zvmﬂ& m—g;)w;#tﬁ&
L10 UARTA_TX UARTA_TX PADAN_CFG_REG 0x5A00 0 0 vddshv PU/PD FTIAT | |FT 157
LIN_TX 0034 1 0 +7 +7
CAN_FC_TX 2 0
SPIB_MOSI 3 10
WU_REQIN 4 I
UARTB_TX 5 0
12C_SCL 6 10
MDO_D2 7 0

(1) R—ABE JEEHOME I BhEfH T bz KON — 1% 5,

(2) R=NE R olr— TNARADAN=T1N4 (4L muxmode 0 (ZHELET),

(3) fBB4& FR—ILTLEASNIESOLE (R—/L D4 11X muxmode 0 TOIE B4 THAHZLICHIER),

(4)  PINCNTL_REGISTER:PinMux #I#1/] APPSS L2574,

(5)  PINCNTL 7RLX:PinMux #I#fi] APPSS 7KL %

(6) FT—F:ZHEAE—REF: ZOR—VE BRI TDRE DI 54 2R INT 572012 PinMux HllfHIL AKX EEATNDME, T—RFIZITE Y MUPHERHET,
(7) BATAZHOREEES N

C 1= A
. 0=
« 10=AlH

8) FNTYFIEIY BAT NS T NT T EZ T NE T ARBEIE T DA RLET, PAT T BIOT AL ARG UL, V7 M =T k> THMEEIT BN L TEET,
s TATYT NEHTNT T
o TAEYNETIAE T
o BRNXT AT T | BT BIRNZEEERLET,
(9) RSTBEDOR—/ADIREE: Vv MEDR—LOREE (RXTX/Pull 27 —ZATE3)
- RX(AJ13w77)
- FT AN T IIIEHTT,
- A AT AR TT,
« TX (w7 7)
- FT7 NN TN TT,
- Low: w77 IZERHTHY ., VoL ZEREILET,
o TN AT—HR(NET NVET)
- A7 N AARPUIZ T I TOET,
- Ty N TINT TR A Ao TOET,
— BV NESTINE AR A AT TOVET,
-  NA:NEZ VIEHTRL,
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o ZEMHL R IEREE LN BB R LET

(10) RST #OR—/LDIREE: V-t MEDR— L OWREE (RX | TX | TN ZAF—ZAJER)
¢« RX(AJ13v77)
- FT AT IS TT,
— A ATINRNYTFIIERI T,
« TX(HHw77)
- AT AT IIIESHTT,
SS:MUXMODE TIERENT-Y T L AT AL - T, Ay 7 7 OIRREN R EV F T,
o TV AT—HA (NERT VT
- A7 NI AARPUIE T T ET,
Ty T NESTNT T, A > TOVET,
— B NI NT T ARTIRA N> T ET,
NA: N7 VBT L,
o ZEHHLNAL T-HENE LN B ERLET,

18 BEHZB T 57 1 —Fo N2 (ZE BB OGS PE) &35 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: IWRL6432W
English Data Sheet: SWRS311


https://www.ti.com/product/jp/iwrl6432w?qgpn=iwrl6432w
https://www.ti.com/jp/lit/pdf/JAJSVZ6
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVZ6&partnum=IWRL6432W
https://www.ti.com/product/jp/iwrl6432w?qgpn=iwrl6432w
https://www.ti.com/lit/pdf/SWRS311

13 TEXAS

INSTRUMENTS IWRL6432W
www.ti.com/ja-jp JAJSVZ6 — DECEMBER 2024
7 fL#%
71 R RKER
RS2—5 (1)@ Fe/ME BB 1A
VDD 1.2V FURNVER 05 14 \Y;
R
VIOIN_18 CMOS 10 J 1.8V &I 0.5 2 \Y
VIN_18CLK sayy TP a—VH 1.8V ER 05 2 Y%
VIN_18BB 1.8V 71y R—2 U RER 0.5 2 \
VIN_18VCO ik 1.8V RF VCO & 0.5 2 Y
VPP ta—RX Fx—  HAEIREE -0.5 2 Y,
RX1-3 RF A OSEREINE 7 10| dBm
TX1-2 RF s sEmE /4 ©) 10 dBm
PR 27 VEIE LVCMOS A, 3.3V /-1 1.8V (E# Ik E) 0.3V VIOIN + 0.3
F 27 /LFEJE LVCMOS A1, 3.3V/1.8V (A4 — R —La—hk/ VIOIN + 20% v
T B = a—b) FASNBRAERRA ) TEELET, FHEMD 20% £T
CLKP, CLKM U7 7Ly ZoK b RED T A AR —h 0.5 2 Y,
ZFNENOEFL — L% 0.3V LD E-IT TS A EIEH
VA D EBIE, 110 DNERX A A — R {R#ER L ETRND T T B HITRL -20 20 mA
E3x AN
Ty EES v 7 a R R -40 105 °C
Tste TV AT L7 O AE IR EE P -55 150 °C

(1) AEBKERE EEDAN 2RI 6 T 73S ARG R RET D REMENRHVET, TNHITHETH AN ZFHETHY |
T =2 — O HERBESRA: NORSNTIAEEFE L, FF TN R DR TR B IELKENET 2282 R RINTRTHOTIEHY FH
oo HEXEIIERS ORAEN BRI &, T A ADERILI S BE 52 2 A RRIER DY E T,

(2)  FHCEEBRDRVRY, TN TOEEEIE Vag ZHEEICL TWOLET,

(B) ZOfEF. TXITHMHBLEIMSNDE 5L~ VUTRISLET, SHiZ, TX HATIEH v~ =1 ETCORFHREEEHN TEET,

7.2 ESD E#&
& HfL
AMEEF L (HBM), ANSI/ESDA/JEDEC e .
i ~ : +1000
JS-001 e (1) Toe
V. e - - \Y
(ESD) R F A ABEEF L (CDM), ANSI/ESDA/ oL 500
JEDEC JS-002 #&#ilL ) O +750

(1) JEDEC K¥=aA - JEP155 121, 500V HBM CThiLiTE 7 ESD &3 7 mt R LD 22 a7 s N Al iE Ch AL RSN T ET,
(2) JEDEC K= Ak JEP157 121, 250V CDM ThiUTEUE7: ESD SH Y m A K0 e 27e i Nl RE Ch AL TEMIN T ET,

7.3 BRI A (POH)
BEAERIEEE (T,)M Bh{ES&fE /A% CVDD BEE (V) 2T —A L REH] [POH] (2R
. 50% O RF F2—7 4
105°C T, Sy 1.2 100,000

1. ZOEEIT, BEROMENEDOZZ2 HRLL TRESNDOEDTHY THY R AL AV VALY OGRS 2

T OIREN R RIS IE SO THRELESN A REEZILIR £/ L E T 20D TIEHY EE A,
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7.4 HEREFRMA
/ME IAFHE BAfE|  HAr
VDD 1.2V 7V 2VEMR 1.14 1.2 1.26 \%
VIGIN /O FEIR (3.3V F7-13 1.8V): 3.135 3.3 3.465 v
FTO CMOS /0 1FZDOBIR TEMETEET, 1.71 1.8 1.89
VIOIN_18 CMOS IO ] 1.8V & 1.71 1.8 1.89 \%
VIN_18CLK Jayy TYa—/VH 1.8V EiR 1.71 1.8 1.89 \%
VIN18BB 1.8V 7l R—2 U RER 1.71 1.8 1.89 \%
VIN_18VCO 1.8V RF VCO &R 1.71 1.8 1.89 \%
Vi AJ7 High EJE (1.8V E—F) 117 v
AJ) High &£ (3.3V £—F) 2.25
Vi A7 Low BT (1.8V E—F) 0.3*VIOIN v
AJJ Low M (3.3V E—R) 0.62
Von High L ~ULH AL w2 a/LR (Ioy = BMA) VIOIN - 450 mv
VoL Low LU JJAL gL R (gL = 6mA) 450 mV
Vi (1.8V &—F) 0.2
NRESET Viy (1.8V E—F) 0.96 v
SOP[1:0] ViL (3.3V E—F) 0.3
Vig (3.3V &—F) 1.57
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7594945 7045 5<7) (OTP) eFuse M VPP {1i%

ZOvrvarix, OTP eFuse 7'l I3 JIZLBEREIWESRMEZREL TEY, FEREE AT —F T /31 RO I H
TEFET, BEEBEA OX—F/IIZOMD T 40— AR (VT =T N—Tar 78 % efuse IZEZADRERIZ, =2—F
—I% VPP EIREMGT 20 ERHVET,

7.5.1 OTP eFuse 702’5 3 > O DHZBIIERLE

RIGRA—H B! B/ME  ATHME RAME|  HAZ
i EER O eFuse ROM R AL 0 F 5 2 - i NC @
P OTP 7u2' 537 1M eFuse ROM KA1 DR BT () 165 1.7 1.75 \Y
VPP EIROFFFIEH | VPP BIEAHERRF N 28 2 CHHAS SN2 A L (SO RIS 24| wiHE
FET DR BHVET,
I(VPP) 50 mA

(1) EEBEPIX VPP IZEEZHIMLRWTLES W, ZHUTER . VPP S 2Bt SN OB IMNIBL Fa b — 22 o452 L CHEBLTEE
S
(2) NC:#L

%
SO —T 57 =t AVPP UL, itk (D EVZ DO TR TOL— L ENLE FFT-4%) (0305 FIFAME
BHVET,

7.5.2 /NV— RO 7EH

OTP eFuse IZF—% 7/ T 0T 586, L FON—RU =7 BHA5- T L ERHVET,

o OTP L IREZZ Tl T ALIRNEEIL, VPP ERE2T 42— T A0NERHNET,

7.5.3 "N\— RO 1 PRENDEE

BEEEIL, eFuse i3 5L TFH 2 AL AV LAY DT SAL AU CKEBIREE R MNASNAZEE . HED
FEICBWCGERRL, 2T ANDLOLELET, BRI, Rl 8ESM 7137 mr o307 o —r U ZMRIR T
eFuse PR TH A REMERHDZLEKFETHLDELE T, ZOIIREERHETHE, THFF R ARV LAY D
FOSAANENERREIC 2D ZENBVET, Fo, THF VAR A LRV )V AV T eFuse O HEZRITIDRIIC, TF A

ALARI VA DT INAANT F Y A A LAY IV AN DT I3 ADHFRICHEPLL CNDZ L2 R CEFR A, LT
T, eFuse D7l I AR[REMICRIBENH DG A, TX VA AL ANV AN IENEEEZRA VTR A,
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7.6 ERLER

7.6.1 HEESHSRBIES 1/ 3.3VII0 FRO
F 7-112, 3.3V /0 MR Ic L, AN EIR T 0y 7B ART NRAAETOBERL — Va2 RLET,

K71 BEL—IIOEN . HBEEHMRE(LINA 3.3VII0 bROD
T ZOBFEIOBAREESNET AR Tay KFAARH O 10
3.3V FUH)L 110 AJ7:VIOIN

. . AJ1:VDDA_18VCO, VIOIN_18CLK, VDDA_18BB,
oA E APLL O VCO. 7kEIFéI§\§T)J§%§\ IF 77 EQ\ VIOIN 18.VIN 18PM

ADC LDO H77:VOUT_14SYNTH, VOUT_14APLL

1.8V

AJ1:VDD, VDD_SRAM, VNWA, VDDA_12RF

. S L FOR
1.2v a7 TN EEIU SRAM, RF, VNWA LDO 11177 :VDDA_10RF

7.6.2 BOM S&BES 1/ 3.3V /0 FAFROZ

# 7-2 12, BOM IZBL Thaifb &z 3.3V /0 MRa It ks, AMBEIR Y 2y 7 b AR T A AETOERL — V&
RLET,

R72.ERL—IOEMY : BOM MB#E{LX /= 3.3vII0 bAROD
BIR ZOBFENPLEBEHERBEINDET AR Tayy AT IRAZNDEE 10

3.3V T4V 110 AJ7:VIOIN

AJ7:VDDA_18VCO. VIOIN_18CLK, VDDA_18BB,
VIOIN_18, VIN_18PM

LDO {{77:VOUT_14SYNTH, VDDA_10RF, VDD_SRAM,
VNWA, VOUT_14APLL, VDDA_12RF, VDD,

1.8V et AYL APLL O VCO, 7K %HREE. IF 727 Bt ADC

7.6.3 KBSV EBENES/E1.8VI0 FRO

£ 7-3 10 HEBHICELTRE#ELIN 1.8V /0 MRe Ik A EEIR T vy 7B AT NAAETOERL —
HRLUET,

R73.BEL—IOEY . HBEHSREILIN/AZ1.8VI0 bROD
B ZOEFHOBNEEIESNET AR Tay s AF A AR 10

AJ7:VIOIN. VIN_18PM. VDDA_18VCO.
VIOIN_18CLK. VDDA_18BB, VIOIN_18
LDO H#7:VOUT_14SYNTH. VOUT_14APLL

AJ3:VDD, VDD_SRAM, VNWA, VDDA_12RF
LDO {t/7:VDDA_10RF

LAY E APLL © VCO, KELFIRER, IF 70 7B,

1.8V ADC

1.2V a7 FUALEBLD SRAM, RF, VNWA

7.6.4 BOM S&EEZX 117 1.8V /0 FRO
# 7-4 12, BOM ICBIL ChaE L &7 1.8V 110 MRa It kb, AMBER T 2y 7 b AR T AL ZAETOERL — L%
TLET,

R7-4.ERL—ILOEHYE : BOM MRt h/=1.8vII0 bAROS
BEIR FOBFENLEBHEHMGINDET AR Tay s KFRAZNDOEE 10
AJ7: VIOIN, VDDA_18VCO, VIOIN_18CLK, VIOIN_18,

AP L APLL @ VCO, ki35S, IF 77, ADC, |VDDA_18BB, VIN_18PM, VDDA_18VCO

1.8V NN
TV II0 LDO {H/3: VDD, VDD_SRAM, VNWA, VDDA _10RF,
VDDA_12RF, VOUT_14APLL, VOUT_14SYNTH
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7.6.5 >XTA RO
PUIFDOYAT A MRa SR — SN TCOVET,

o MRV 1:BEE—R UM MCU 27 =—27 7 Al HE
-+ MRRY 2007 2F0 B —F (94 MCU Ol T CBIE)

PIR
VDD |  Voltage - VDD | Voltage Yoltage Sensor
Serial Serial Regulator -
Regulators Regulator (optional
EN l l
QSPI QSPI
[ >1 R
Y | RESET Y ¢ RESET ot
TX2 TX2
Host Wakeup Host Wakeup
\[ IWRL6432 External MCU I IWRL6432 External MCU
RX1 RX1
L_SP_] L SPlj
L RX2 L RX2
XTAL \ XTAL
L RX3 RX3

XTAL XTAL

Topology2: (Example — Industrial) Peripheral mode, under control of external

Topology1: Autonomous mode, with ability to wakeup external MCU MCU

71. AT A bROD

MRay 1: BT —RTlE, MAF 77V —rary Taty A G b8 T IWRL6432W %527t e LTl
TEET, ZOHE. WET SV r—ray 7oy RN d _TCOMRBEEFEIT LI, BAN 7oty hHZE0A L, oW
F— RSN TT 7o ar 2 FETTHI0EZELET, 1TEAE DLERL IWRL6432W F 7D AjEE MCU THEITE
. BEEZREL L DFER D IRNINBBRAMUGZESNET IO Y D MIPS Tk, 4M MCU O ALEEEE 11 25 & fn
SH, FEFITIRIANC, KHEE ) MCU OfE I ATE T,

PREY 2: U7 271 F—RTiX, IWRL6432W [T MCU (2L THilfEIS i, 1ZEAEDORLBRITSNE MCU THEAT
SNET, ZO8E . FHREBIBIOENEMIII &L FEAL DORHHL SMHT MCU 137 77 7 RB A HERFL 77,

7.6.5.1 EBR RO

KT NAAIT, BOM kit & —REE N RE(LE—RDIZD O 2 SOME OEFERMI P2 R—rLTHET, ED
# (BVvar 7.6 006 BZvar 7.6.4) 12, ZROOBRFIEOMEEZRLET, 1.2V L— L ENECAR T 57>, 4t
LIRS N DN HESE 2 SDOERM U EZELET,

BOM Ji#ift B —RClt. 1 L—b (1.8V) & 2 L—/L (3.3V BLW 1.8V) DELEND HIET, KT/ SA AT (S
I0) BB CEET, BOM Bl b MER YTl 1.2V L — NI A S E T,

BEAFGELE—RTIL, 2 L—/b (1.8V, 1.2V) &£ 3 L—)b (3.3V, 1.8V, 1.2V) DELLMD HIET, AT /AR (T
ANTHMIYIC) A TEET, EAROELNR RS T, 1.2V L— VIS AR S E A, AT A2
I 1.2V BIRE ML AT SAADBEST DR R 2RI £,

7.6.5.1.1 BOM ZB{LE— F

ZOFE—RTIE. 1 OO 1.8V L FXal —4Z2FE-T, T 1 2D 33VLFal—%+ 120D 1.8V LFal—FEffis
TARTFANAAZBE NG TEET A L—LE 2 L— L DELLAEIRT 0L, LELENS 10 BJEICL->TIRED
7,
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7-2. BOM RE{tE— ROEEREH (X : 1.8VI/0 FRAP, £ :3.3VI0 FRAOD)

7.6.5.1.2 HEZIBRE{LE— F

ZOF—RIE, BIEHEB N ELBELTHET TV r—ar DO T A ENET, AT /SA A%, 2 L—/L (1.8V,
1.2V) & 3 L—/L (3.3V, 1.8V, 1.2V) DL LEND SiiEE - CENEMHETEET,

7-3. HEBEEHZELT— ROERE®E (£:1.8VI0 bAROD, F:3.3VI0 FROD)
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7.6.6 BOM &&{E FRODEDDASELDO HATH w T2 T ELUNLA T O PRIE

IOy ar TR, T AT VT ar T o OHESHEL . NER LDO H ) S ADREE Dy DEEA LK I H AL
OEPLOFFRME ORI ZRLET, T_XTOENey 7T U LX 2L —Z LR, APNES LDO Tix, NEkHE L —7
BRESELS, HE GND EoRlICH har T o2 a0 ERHYE T, IREICIDEE MR/ NSV XTR 44
T TV EEIZEERBEIOLET, TRIZ, 2T UV OR/IMEE R KEZRLET, ZOFIZT, Gabhi-av
T WO DC NATAZELAEH), FRRE, BELENEENET,

b23
1. FAERFOEIBERFHNIZINESRWIGE | KT SAADOMEREIME T35 AIREMERHE T,
2. BEOT YTV T ar 7oy O HEHERLET, fHOmRMTOR BEZIEIRT 5L, PR
KT D RTREMER S ET, BIRSNza T -V OBMERIFA, BUESN-fillA LRIHZ LN TER
WD T,

7.6.6.1 B—a F ¥ L—)

RT1 LT1

mcr 1 Lumped

[—
(Ball) | capacitor and

the associated
Internal LDO | parasitic
(Generic view) | EsL1 |

| |

|

|

ESR1

RT2

LT2

7-4. WANRRDBEWHBFHFOBFERT (AT Y1 DDIES)

1.2V 74V LDO (21X, 4.7uF () D 1 SDOT Ho T V7 av T o R0E 4, X 7-4 12, H /R ADKER
ORFFOFAR T ERLET, [RT1IEIRT2)1E, TR — D53 T o OU—RETORN —RET TR R
—ARFFOFAEMBICT, FRIC, LT EILT2)1E, ZNENR— o2y T o OU—RETORN —RET TR b
L—ANFF DR EA L FE B ATT, TESLTETESRY X, T Ay T VT a7 o OEMIREIN AL H IR AL
EAEHTI T, & 7-5 12, FEEFAEFRFOiR/ME, e KE, EEEZ RLUET,

7.6.6.1.1 1.2V =8 /)L LDO

RN—v4 VDD
g75.1.2VF24)L LDO DHA
x/IME FEYEfE b> I} BLAZ

HEXE CfH 36 47 5.2 uF
WA THEAE B ADF 1 1.5 2 nH
i Lp
Hjj(Jz %E#&ﬁ@ﬁ?@@ 15 20 35 mQ
Rp

(1) Lp=LT1+ESL1+LT2

(2) Rp=RT1+ESR1+RT2
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76622 57 Y =)L

1.2V RF LDO, 1.2V SRAM LDO & 1.0V RF LDO (Zi%, 10uF & 2.2uF (BEHEE) D 2 SOFT Ay 7V 7 a7 o4
b§%‘§‘(v—a—o

] RT1 LT1 RTC2C LTC2C
OW
(Ball) — — — — —
’ r 2 | Lumped
Internal LDO | | capacitor and
. | ESL1 ESL2 ' the associated
(Generic view) | ”
| ESR1 ESR2 parasitic
______ J
RT2 RT3
LT2 LT3

B 7-5. HANRRDEBABEFEOFTERT (AT YN 2 DDIEH)
X 7-5 2, RO ET Iy B OFAER T E2RLET, K X 7-5 (RT3, 1SR 3K D 4 SOERG3 255
Té‘i*ﬁ

R=AOE 1 2T ET IRTEILTIIE, A=A bE 1 2T DOV —RETOES DNEH OGP LEF
A BB ATT,

B a T oIV TESL I ETESRY L. BB 1 Ty TV T arF YO TR B Z 08 AL EFRHT T
4, [RT2) EILT2) 1T ENZENE 1 :/7/4}07‘*7%“ "No—2DOEBLEA L F I H L ATT,

BT oY O)—FNHE 2 2 F oY —RET: [RTC2C) LILTC2CIE. 2 2DOaF oDl O —2DK
AL BB AT,

2T U IRV TESL2 1 LTESR2J1E. 86 2 T TV 7 ar T YO FENREINA L H 77 AL EFRHT
T, RT3 LT3 NEIENZENG 2 20T oY DI TR N —2ADOIPLEA L 75 AT,
E
EHooars oYy FNENOR—ILOIELICEETAZ LA HER L 9,

7.6.6.2.1 1.2V RF LDO

A—/14, :VDDA_12RF
& 7-6.1.2VRF LDO A

B/IME FRAEME BRAE HAL

C DOHESEE C1 4.9 10.0 11.0 uF

Cc2 1.3 2.2 24 uF
HAOFEAZ 2L | RN 1 2T oY OY—RET (LT1) 0.3 0.6 nH
AP %1 27 PR (ESLT + LT2) 0.4 0.7

2T O 2 AOY—RO[H (LTC2C) 0.1 0.3

% 2 a7 R (ESL2 + LT3) 0.4 0.7
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www.ti.com/ja-jp JAJSVZ6 — DECEMBER 2024
& 7-6. 1.2V RF LDO {71 (%)
B/IME IEYE(E BRI Ea{i7
HAFEBIOHE | R—AD0H 1 207 P O)—RET (RT1) 1 5 mQ

e 81 2 F Y (ESR1 + RT2) 15 25
T B O 2 ROV—KOE (RTC2C) 1 5
55 2 2 F UYL (ESR2 + RT3) 15 25

7.6.6.2.2 1.2V SRAM LDO

R—/L4 : VDD_SRAM
% 7-7. 1.2V SRAM LDO A

&/ME ERYE(E £ IN:| By

C DHELE C1 4.9 10.0 1.0 uF

C2 1.3 22 24 pF
WOFEALZIZAD | R—=NVIpBH 1 3T OY—RET (LT1) 0.5 1.0 nH
TR 81 3T YR (ESLT + LT2) 1.0 1.5

T YD 2 KDOV—ROH (LTC2C) 0.5 1.0

% 2 2T PR (ESL2 + LT3) 1.0 1.5
HEARIROBRME | R—ADbH 1 2P O)—RET (RT1) 1 mQ

1 a7 YRV (ESRT + RT2) 15 35

arF O 2 ROY—ROM (RTC2C) 1

2 a7 YRV (ESR2 + RT3) 15 35

7.6.6.2.3 1.0V RF LDO

A—/14, :VDDA_10RF
% 7-8.1.0V RF LDO 5

B/IME RUEE o L2

C DOHELEHE C1 4.9 10.0 1.0 uF

C2 1.3 22 24 uF
WHFEALZIZAD | R=ADBH 1 2T PO —FET 0.3 0.3 0.6 nH
A (LT1)

# 1 a7 a (ESLT +LT2) 0.3 1.0

T %o 2 AOV—RORM (LTC2C) 0.1 0.3

2 S F U (ESL2 + LT3) 03 1.0
HOHFEEIOFAME | R—ADSE 13T FOI—RFET 1 5 mQ

(RT1)

1 a7 RV (ESRT + RT2) 15 25

ar T O 2 KOY—ROM (RTC2C) 1 5

% 2 3 F PR (ESR2 + RT3) 15 25
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7.6.7 /A XBELLY v T/NDA#E

?s% 7-9 (12”9 1.8V BIRV v 7 LA L. RX T -105dBc (RF ' = -15dBm) O HIEA T VT A L~UL %tz X912

FEINTOET, ATVT A L-YLETY T L LoULZ i, dB % dB OBIRAHVET, 72E 21, IRV 08 1dB
tﬁéﬂuﬁ%&\ ATVT A LT 1dB BEINL £3, Sl SV B, FEE S8 3 CRIIIS 2 IEZ R A 1o
—J V= E—7 L~YL T,

RT79. /AXBELUY v IOk

P (kHz) JA XA Uo7 VALER
1.8V (WV/VHz) 1.2V (uV/VHz) (1) 1.8V (mVpp) 1.2V (mVpp) (M
10 6.057 44.987 0.035 1.996
100 2.677 26.801 0.760 2.233
200 2.388 28.393 0.955 3.116
500 0.757 9.559 0.504 1.152
1000 0.419 1.182 0.379 0.532
2000 0.179 1.256 0.153 0.561
5000 0.0798 0.667 0.079 0.297
10000 0.0178 0.104 0.017 0.046

(1) 1.2V DI AR Vo7 AL, BB CRoB{ b S BRSO B S ET, BOM ICBL Tl bz bRe Y T, 1.2V 0/
AR NV T ARTE NS ER Ao

BOM (2L Tl L& =R o 1.8V BT, [IL 1.8V ix 1 VT MARESE SN ET,
7.787— -7 €E—R
# 7-10 12, $R— PSP TWDLEFROKIEZ R LET,
& 710. TINA ADEFEDREE

EIROKE B
TITAT TIT A7 BIFIRRELIT, RF [ Fv— 7 BhERERL COBIRIEZ R L E 7,
FAS S Taty LV ERIRRES L, T —F OB THY, 0 RF A7 ILIRIEZFRL £, (
TARIL TARVEBEIRBEL X, 7L —A[ [ S—=ZM | Fr—FBOT ARV AIELET,

KT SAABMRIELCODT = (T TV —ay A A= Fo—T Tady ANl e C& AT A
AERANDS LB T D LN RNAT A 2D/ MY T IR e,

R BN KIECERT D70, 7L — DRSS T UIH% . AT AL AZZOREICBITCEE T, T4—7
AV =T DT 1L, SOOI =— 7T v T ERETINEA AL 7 OHEFFIZ L > TTh I ET,

TA—T A)—T

(1) ZOWHETOMBEIL A—FY=T 77T —ZOMEBHEILEENET,
7.71 FEEBESHDIE

F 71 R 71218, AT AR (BFIRE 25°C, AMEESM) O, KEER N B IO 7 TS
LEAENT—ROWEE) OEEEERLET,

R711.3.3VI0O E— ROEBEHDHTEE

HEES (mW)
Bk ; : X - X
HEEHSEME—R BOM i {LE—R
TIT 47 (2TX, 3RX) B 7Y :12.5MSps, 960 1290
TIT47 (2TX, 2RX) BR 45 )& 44 = 60GHz 870 1180
77747 (1TX. 2RX) BW = 2GHz 720 950
RX %712 = 30dB
TIT47 (1TX, 1RX) TX Ny Z47 = 0dB 690 910
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JAJSVZ6 — DECEMBER 2024

R 7-11.3.3VI0O E— FOHBEBEHOHEIE (Fix)

HE BT (mW)
EBHE—R - : - -
HEEIRELE—F BOM Hi#{tE—FR
. o HEIZIE, AV ¥ — F—a> SDK
Fatyi s OOB F o B ST 80 120
APPSS CM4 = 20MHz., FECSS.
TARNL ) 0 1.2 19.0
HWA B4~ SPI 77547
Fp—T R —F RSN DATEY = 114KB 0.66 0.67
£712.1.8VI0 E— ROEBEHDOHEE
EEES (mW)
BhE—F - : . :
WHEEHEEE—F BOM FiiE{b-E—R
7747 (2TX. 3RX) P77 12.5MSps, 960 1290
TIT47 (2TX. 2RX) BR A4 I %L = 60GHZ 870 1180
77747 (1TX. 2RX) BW = 2GHz 720 950
RX %4> = 30dB
77747 (1TX, 1RX) TX \vZ47 = 0dB 690 910
. o WEIZIE, A% — E—ar SDK
Ty 0B F = AR MSNET, % 120
. APPSS CM4 = 20MHz, FECSS,
TARL HWA A~ . SPI 72717 10.9 186
FA—T R —F REFENDATEY = 114KB 0.48 0.48
£ 713. 3.3V HBBAREILL FARO P OERASEHOEEE
SRS R—H &t BEHAE (mW)
RF 7ol b = R#RR: 1TX, 1RX
ADC ¥ 7V 7 L—h = 12.5Msps
T TR T N5 = 2508
F¥—7 TARVERE] = 6us
e o - |F¥—7 Ar—7" = 35MHz/ps
RS (TFER - AV .
— %_:Z\/() N—=ANBTODF ¢ —7 4 = 10 THz 508 —h 12
sN—2NE ] = 300us
TL— LBV DN— 2N = 1
KT NARL, TIT47 WER, 74— AV =T IRBEITBAT
FTHINAERSIN TNVET, T4 —F AV—TRETHREESR
BAEY = 114KB
7T8BEV-—INZEDE—VEREH
# 71412, R RSB — VERDEARLUET,
RT-14.BEEV—-IZEDRRKE—JER
BRE
Fp () 10 BE® (mA)
@
1.2Vi1.2V L— iz koT | 1.8V:1.8V L—/LickoT | 3.3V:3.3V L—LicksT
BRENSID L/ —RBEE T | BREISID L/ —RBEE T | BREIS D2/ — R ANEE T
BERO A THE BEIHOAFHIE HEHOATHE
BOM (2L Tt 33V ML 1360 90
BOM (ZPHL Thitfk 1.8V BATNS 1450 gL
2 A BIL R AL 33V 1100 270 90
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RT14.BEEV-INZEDRKE—VETR (Kix)

BRI
Fp () 10 BEO® (mA)
(@)
i1 ) 2 B L CRif 18V 1100 | 360 AL

(1) FAALAOLHRER M, B1E, HWA, MAF | SRR ARE(E | A2 5 —7 =4 A ~)7 =71 (CAN, 12C, GPADC) 72717 . 4RI PRI

DIBT AN

(2) FEIOBEMIL, RFEHLRERELEL~UICBITHETT,
(8)  IEFEZ: VIOIN FENEIL, 61428036 1E L2 BB I > TRV ET,

30 BEHCT BT — RNy 2 (DB RB bt B
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7.9 RF {148
HELEED VRS RH N (FFIZREIR D72 ERD)
IRFGA—H F/ME (R BRME| BAL
AR R 57~63.9GHz 12 dB
1dB JEMERA - (Hgsh) () -9 dBm
BRTA 40 dB
B A 10 dB
Ly— TFAY AT AKX 2 dB
IF HmiE () 5| MHz
ADC H o7V L—h (324%) 12.5| Msps
ADC D4y fiFhe 12 Ewh
S1® -8 dB
775 /) 10 dBm
LRIy H | IRy A F 15 dB
$110) -8 dB
JE B A B 57 63.9| GHz
iif VT 5T =R 400 | MHz/ps
1MHz 7 &y NCONAE /AKX 57~63.9GHz -89 dBc/Hz

(1) 1dB [EAEARA b (#354) 13, HPF ORIy b7 AR IS+ R g b — 2l 75 2L CRlES L ET,
(2) TIETIF BIE A RoNA/SR a—F— AT E PR/ A /SR T4 VR a2 2 TWET, —#OfE W #E72 HPF =2 —J)— Xk D

IolcERSnET,

il ATE7R HPF = — ) — &34 (kHz)

175, 350, 700, 1400

FIOHN R=ZR R F 2= N2 E > TEITEND T VAT, £0.5dB R O@BEIRY v 7V | K —7 % FEB$HZ L2 HREL TV E

+

(3) RX3BLUVTX1 DX F v R/, FAND o — D OB DA E—F L ADFHER LD, DT v F A Ll THIELT ST

(-5.5dB) % £ =L ET,

7-6 |2, RIESNIL Y= TANIKT % /A X ER RN P1dB " TA=ZDIEHHEZRLET,

B7-6. /4 XK BEZEAPIAB ELP—NTA1 2 EDBR
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7.10 Y7R— b Xtk DFE ##E

o TXH D NRyIAET
— TX DOy I4 713, 1dB 277 T 0dB 75 15dB £THYHR—RL TWVET
— & TX TONRALFIMAHEFTRNT TR — S Tn5
« RXZFAv
— EEDOHD RX Frx/L
— 30dB~40dB (2dB % #) O#a G RX 7 A L #i
« VCO
— K 7GHz ® RF fi 5| # g L% 1 5D VCO TH /3 —
o ONAIRA T 4)VEZ
- a—F—AEA T armE YR —M9% 175 kHz, 350 kHz, 700 kHz, 1400 kHz
— A RNNAINR T 4IVHD Fr
o T—I R T )LH
5MHz D K IF HisibE 2 a8 —h
40dB OPEIEHHkRE, 2 DDOTANHI T F T ar AR —b
90% D AR — IF #HIEIEIZ T A% ARD 90% (T ANVZENEWTZD R ERF I NE)
— 80% DA — IF HISE XA ARD 80% (90% D Al ML b ~_TR R 7RI A E =8 30% W)
o PR—FL TS ADC Yo7V 7 L—F:
— 1.0.1.25. 1.667. 2.0, 2.5, 4.0. 5.0, 6.667. 7.692, 10.0, 12.5Msps
o AT TV
- F¥—7 N—RL T —LDOYHR—k
o BULWN—2K TARAERT LY BV —A 74F‘/yﬁ#ﬁﬁ®jﬁi‘w%<m‘é%ﬁj}ﬁi’éﬁn‘ﬁéni% =5
12 BOAS—ZR TARVERIEDS  BWTF v —7 TARVE O F 30D 70 E B D DB Ef S E T,
FERNZOWTL, VL T HEE Y — VDB )X 2L —FE B R TLIEEN,
o AFBVEHEAKRT 5720, O TR EBESN T v— 7 2R TF v —7EH (FHIML) M ATHE
- Fr—TTLDNRIA=5 T 4PU TR

Chirps in a frame (with TX1, TX2 multiplexed in TDM manner)
™, TX2, TX1, TX2

NN

le
: One Frame
I

v

|
I Chirps in a frame (with TX1, TX2 simultaneous operation with BPM-multiplexing)

| TX1+TX2 TX1-TX2 TX1+TX2 TX1-TX2

Inter-frame idle time
(Typically 1's to 10's of ms)“)

kp Inter-chirp idle tlme

|
|
|
|
| (typically 6 us
|
|
|

| M NN

\blnter burst idle time
(Typically >= 115 ps)"
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IWRL6432W
JAJSVZ6 — DECEMBER 2024

1. DFP AP| &El%5 1
R7-7. 9430 IS0 BYR=bLTWRFY—=7 A7 740

7.11 CPU D{t#k

HELEENESRAFREPA N (FrIZFEIR D7ZRURD)
NTA=H BYEfE BT

TAVr—ay | oy 160 MHz
BT AT A . e e
(M4F 753V) BREAAE) -A(TaT T+ T —H) 512 KB

A5 L3 Ay () 256 KB
HHAEY

HWA 8 L3 A&V 256 KB

(1) L3 AEVIIHERL THE

7.12 BEIASTE
]| 7-15. WCSP Ny — OB [YFF0111-C01]

BTl e (1) (4) °c/W 2 ©)
ROyc PR L — AL DK 0.11
RO, AR & AR & D] 3.9
RO, BAEMEAmEREOM 21.8
Psijc B o — LE LD 0.6
Psijg BEATEEREDRM 3.8

(1) TERBIUERBOBGALFEDTEMIZOWTL, [HHERBLIWNIC Ry — VOGRS ME]T 7V r—ay LIR—MSRLUTTEI N,

(2) °CIW = EKIEE /Uy,
(38) ZhbHOfHIX, JEDEC IZEVEFHKSHLIZ 282P 2 A7 A (JEDEC EFD 1S0P T A7 AL S 6 JC [RO ] M FR) IS\ ThY, AFER
BET IV — vl ko TEELET, SISOV T, LL RO EIAJEDEC Mtk A2 IRL TS,
JESD51-2, [IC DT ANFIEOBRET AT - AR (R 1kZ2ER)]
«  JESD51-3, [V—Rft& KM £ S — Y HOFBMRE RO T ANER]
JESD51-7, [V —RfI& K F24E o —V A OF R EMBE RO @ 7 AR
JESD51-9, [V 7 TL AR FELE Sy —V OB E T ANER]

@) FANEMEE

77 =1.305W (25°CH¥)

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: IWRL6432W

BHFHLGT T2 71— RN 2 (ZE S B DY) #2857

33

English Data Sheet: SWRS311


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com/jp
https://www.ti.com/product/jp/iwrl6432w?qgpn=iwrl6432w
https://www.ti.com/jp/lit/pdf/JAJSVZ6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVZ6&partnum=IWRL6432W
https://www.ti.com/product/jp/iwrl6432w?qgpn=iwrl6432w
https://www.ti.com/lit/pdf/SWRS311

13 TEXAS
IWRL6432W INSTRUMENTS
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T3 A TBLUVRA v F UM

7.13.1 BE>—5 > XELDY v P 120

IWRL6432W T A X T, Uy MR T 7H —RFENDRIC, TR TONFELL — VB ZELL TWALERHY E
T, K 7-812. THAAA T =2—IT S L —rr A mUE T,
SOP

Using Crystal

QSPI_CS

~8 ms (XTAL Mode)
OUTPUT

Setup  DC power SOP
DC Time Stable before Hold time to APPSS QSPI nRESET DC
BOOT
Power nRESET nRESET START READ ASSERT Pot\:v)eKr
OK releasi/ no
rT oo \ﬁ , l r/ \« ¢
I VDDIN (1.2V | ; + —t + + + +
| woswr 1 T T T
I VNWA | [ [ | | | |
[ [ | | | |
| wvion_18 | Pl I I L
VDDA18_CLK | | [ | | | |
| vbpats vco ' /. [ I [ [ ' '\
| vopa_1seB | b . ! ! .
| VIN_18PM | | | 11 | | | |
| IR | | Lo
| T T T T T T T T
[ [ | | | |
| vioN I /. | L | | | |\
I | [ [ | | | |
[ [ | | | |
I | [ [ | | | |
| SOPI0O | | | |
| SOPILOL s I Reuse | ! .
| | : : : : SOP I0s can be used as functional 10s : :
I | Ryt i i Lo
I nRESET | [ [ | | |
[ | | | T
| I b ! I Lo
| veore | Ry T N
I OUTPUT | | A | | |
T T | | | |
| [ | | | |
I | | [ | | | |
I | | [ [ I |
CLKP, CLKM ! b [ | !
I ’ | | [ | | |
I L I I
I [ | [ | |
1 1 1 1 |
I [ ] [ | )
| g |
I | | 1 |
| [

I
I
I
[TT1 |
A, IWRLG4A2W DT FVr—2a NI UT I 7Ty vamnb 7 —hT5HEE—ROEE. T 74V 8TliE,
MCU_CLK_OUT iZAFT A ZD T — b —X I Z Lo TUTHAMESnER A,
78.TNAARDT—T7vT =5V R

Y _}__

7.13.2 AIZL—4 UK

IWRL6432W 7 A RE, L —F — T —L&bHToN—RU=T X—AOEREZMZ TWET, SMHBRANMNE
SYNC_IN [E 5/ VAZRETHIET, b—F — T —L& i TEET, /~—F7=7 SYNC_IN A HICAT A
AHEBRIETHITIE, V7T =7 APl N A2 2 0ERHVET, SN SV ADSLD ER) Ty P LB DT — bk
{5 LDOWFE]ZE (Tlag) (379 160ns (FEYEfE) T, 71— LD BlARRE R ZHIH 3 572D —F =R E TE LB MO
7T~ 7 VIBIERRE i > TVET,

FTRCDA AL ADT L — MERRIZEBWT, 458 SYNC_IN 7SV Z0 EHIE, 3 ESN =70 —AAH L0 Ik E
VLR E T,
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Software T T
API Trigger
Tacﬁvejrame

A4

|
SYNC_IN |
(Hardware }
|
|
\
|

Trigger) .
AAAA 77777 L A AAAA 777777 AA
Frames I I |
i : |
I I I I
Il I I I
I I I I
I I I I
¥
1 TDU‘Se l 1 1
Ta
” Frame-1 Frame-2
7-9. REIAAN—RKD 7 FUAH
&R716. 7V—L NUHDIALZ D
IRTA—H Bk /ME RARME LS FA
T active_frame TIFAT TL— N e
) ns
s |
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7.13.3 A2 0y 2 H LB

7133120y o4
IWRL6432W 1%, #IH 7 —hD72912, ZLTART NAZRNHEL THOBRES APLL DU 7 7L REL T, M7y 7R
(725 CLKP (i STz 40MHz /KSR IEE) 1 F7- 134N R IRER) 2B ELE T, T30 A BT S n=4h

KSR IREN DX 7-10 (2, AKEIRE) 7D FELEZRLET,

¢, L
- > CLKP
Co—™— [ 40MHz
L-——- > CLKM
T

B 7-10. )k @IRENI FDRZ:

b2
7-10 DEfTa T Y Cy BEO Cp 13, 21 D 2 SNAINTEIRT LML ERHVES, 2D CL

WL KABIRE) - DA— I — 2L > THRESNI-AMN T, BIESRIKOZEIHEHINDLT X TOT A7
— N AL BE T AR IEERD CLKP 3108 CLKM B O TEAP T ICE E T ALERHD F T,

Cf2

————+Cp
Cy +Crp (1)

CL :Cf’] X

#7171, 7oy KRR FOEXBEEEEZ RLET,
xR 7-17. KRIEEBFOEIEHE (RIRRIE—F)

P B wAME  BEEE ZAE BAL
fe AW AN IHRIK i IR B 40 MHz
CL K AR ED - D AR R 5 8 12 pF
ESR KA HRE) -0 ESR 50 Q
TP At P HES DB IR F P -40 105 °C
R OTRRRE | REBIRB RO RRE NG -200 200 ppm
bR~ 50 200 pw

(1) REIRE T A= — ORI Z O BEPZ - L ER B ET,
(2)  KEERE T ORMIRFARE, RIRETEITORY 7 1 RESTL, Rl A
(B) KRB T OFFARGELL —F — LY OREICHBLET,

S a2 ay ZIREL TR 286 . £D1E 513 CLKP B AZD A AL, CLKM 1227 7 RICHERi L £,
40MHz 71y 7 2SN D AT 2556 WA /AR ZAHIIEF ICEE T, £ 7-18 (12, S/ my 7 (5 5 OBy

MaRLET,

RICEDEEBEBA G ENET,
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R718. 4850y E— R

o ik v
S Ml e e i
JEEEK 40 MHz
AC R 700 1200 mV (pp)
DCV; 0.00 0.20 Vv
DCVi, 16 1.95 v
ATy7ay: 1kHz TOAAH /AR -132 dBc/Hz
M5 AC £ TERLIE 7213 DC & -

RO /A (AOMHz 35y | 10KHZ TORLAR/ X -143 dBc/Hz
100kHz TOAIFH /AR -152 dBc/Hz
1MHz TOALFE /AR -153 dBc/Hz
Fa—T g PAIL 35 65 %
JE BB DR RS -200 200 ppm

7.13.4 SNFF ¥+ RN /NNy 77 (& EE Y TN NY 7S5 4> —27 14X (McSPI)
McSPI E¥ a— /Ui, v VFF ¥V ikfs | %25, arte—7 | RUT72T)VEHIV YT L NATT,
7.13.4.1 McSPI D E
McSPI E¥ 2 — /LD ERFERITRDO LBV T,
o T T EIEE W, MARAE T RS T ARREARI YTV Tay
o HEIASGEIR ATREZ: SPI UV —FRE (4~32 £ vh)
o arbr—7 B—RTHRKRK 4 Frl, FAIZEE—RTT FrL
e IUPE—TDOTIILTF ¥R ET—R:

- 2T H/Y_&E

- XEEHZEHH I EEBLOZEE—R

— AT (UO) =R T /L Z LI FelkI il AT HE

- Iar I LR ay R

— v IR, IR —T IV T —RlEET v VT LR T RE
o 1 ROENIAIHRTA L THEEDOENIA TR ZR A R MK
o TRV ED McSPI BRIED =D DT 07 T<T Vv AF—h B NEiBINREE (A¥—bk Evh T—F)
o RF—hbEyhEZIALITUREYR—h
o AF—hFEYMRIEBIOTL—7 o —r 2B R—
o VTNEME (1~32 Evh) 270l T LA HE
o FuT BLINANRI VAR EDRI O XA T AT 0T L RHE
o A Fr L THEHTELNE FIFO
713.42SPI DI A I &M
7% 7-19 12, McSPI XA 7 (bR L ET,

+ 7-19. McSPI D% A = > %4t
| EME RRE RKE| B

NI %A
tr ASISEH EDSYIRRRE) ns
tr AFINEH TS0 ns
B
CLoab AR & 15 oF
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71343SPl-a>bA—-5 E—K
7.13.4.3.18SPl- 3> FPO—5 E— DS 1A I >0 HELDRA v F >0 FElt

£ 7-20 L3 7-21 12, SPI (A ha—F E—R) XAV B4R LET,

R720.SPIDSAIV/EH -2 bO—5 E—F

(1)
LA Ff BME  BokfE| BAE
SM4 | tsymiso-sPICLK) Ty b7y 7 Wi, SPI_D[x] H %25 SPI_CLK 7274~ 5 ns
zyvEc
SM5 th(SPICLK—MISO) AR— VR BRER SPI_CLK TITAT TPk SPI_DIx] H 3 ns
Zhoof )
RT-21.SPIDRAyFI/R/E-a> 05 E—F
2. (1)

&5 TR BME  BARE| BT
SM1 | tyspicLk) P2 VIR, SPI_CLK (D @) 24.60) ns
SM2 | twspicLkL) UL AR SPI_CLK Low (1) 1+ ns

0.5P ()
4)
SM3 | twspicLKH) FEHE L X1, SPI_CLK High () A+ ns
0.5P@
SM6  |ty(spicLk-sIMO) BIEWFR, SPI_CLK 72747 v SPI_DI[x] B £ -2 5| ns
<)
SM7 tsk(cs-simo) PEIERERE], SPI_CS[X] 77747 =y )b SPI_DI[X] &8 5 ns
T
SM8 [tyspicik.cs) SIS, SPI_CS[X] 72747 7 SPI_CLK O #jd= | Controller_PHAO_POL | -4 + B©® ns
VVET 0.
Controller_PHAO_POL
1 ()
Controller_PHA1_POL| -4+A ns
0. @)
Controller_PHA1_POL
16
SM9  tyspicLk-cs) YRIEME SPI_CLK D5 Dyt SPI_CS[x] 7~ | Controller_PHAO_POL | -4 + A ns
FATET 0. @
Controller_PHAO_POL
1 ()
Controller_ PHA1_POL| -4+B ns
0. ®)
Controller_PHA1_POL
16
SM11 |Cb BRSO BRI AT 3 15| pF

M

)
@)
4)
®)
(6)
7

(©)

ZDXALT1E, SPI_CLK O IZBIfReL, T2, EBbnruyy mo P W AT —ZOREIB L OA ST —Z DX v 7 F v IS D0
WZBIFR7eL, TR TOM BRI AL ET,

SPI_CLK O KA IR #E A HYET,

20ns OY A7 VIR = 50MHz

P = SPICLK J&#

SPI_CLK OfitfHiZ. SPI_CH()CONF L' 2% PHA By Ml L T7 1 s S M HETY,

B = (TCS + 0.5) x TSPICLKREF, ZZC, TCS I SPI_CH(i))CONF L Y 2Z Dt vk 7 4—/LRTHY, Fratio = 8% (>= 2) TY,

P =20.8ns &, A=(TCS + 1) x TSPICLKREF, ZZC, TCS iZ SPI_CH())CONF L Y ZZDE vk 74— /LR T,

P >20.8ns &%, A= (TCS + 0.5) x Fratio x TSPICLKREF, ZZC, TCS iZ SPI_CH(i)CONF L' Y 2Z Dt vk 7 4—/LR T,
ZO®IVINTRT 10 XA TIE, SPIM & SPI2 IZK L TE ZDOT X COMAEDLRITEA TEXET, 72721, 1 2D IOSET NDOIE 5%
AT 25E. ZOXA71% SPI3 & SPI4 IZOBAEENTT, LLFDFEIZ, IOSET OEFHE/RLET,

ZDEAIL 1L, SPI_CLK ORI BIfRL, ETe, Ebbnrmuyy =y VN7 — 2 DEREIB LA ) 7 —42 D%
¥ T T RIMEHSNDDNIEIRRL TR TOMRRIZE S E T,
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g
L—#— 8P| N7 =)L —ROPR—MNEEIL, 7V 14271 F—RTIL 40MHz, ~—7 AL E
—FCl& 20MHz T,

7.13.4.3.2SPI HiHZ A S 20D A S0 ESLURA wF o8- 3> 00— F—F

PHA=0
EPOL=1
SPI_CS[x] (OUT) \ /
—— SM1 —»|
SM3
SM8 SM2 SM9
SPI_SCLK (ouT) _ POL=0
—— SM1 —
SM3
POL=1 SM2
SPI_SCLK (OUT) )
SM5
SM5
|..SM4 SM4
SPI_D[x] (IN) { Bitn-1 X Bitn2___X_Bitn-3__X_ Bitnd_X__Bit0___»
PHA=1
EPOL=1
SPI_CS[x] (OUT) \ /
SM2
——SM1 —»
SM8 .| SM3 —SM9
SPISCLK (OUT) __POL=0 TN\ [\ \
— SM1 —
SM2
POL=1 SM3
SPI_SCLK (OUT) \ \ \ M\ M\ /
> SM5
le— SM4
—-| le— SM4 b SM5 _.|
SPI_D[x] (IN) _Bit n-1 XBit n-2 X _Bitn-3 X Bit1 X__Bit0 >
K7-11.SPIDYA X5 -2 bO—-5 E— ROZ(E
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PHA=0
EPOL=1
SPI_CS[x] (OUT) \ /
SM1
SM3
SM8 SM2 SM9
SPI_SCLK (ouT) _ POL=0 /T / \_/  \___/  __/ \
SM1
SM3
POL=1 SM2
SPI_SCLK (OUT) |\ S N A N A W A N
sMm7 SM6 SMé
SPI_D[x] (OUT) (__Bitn1__X_Bitn2_X__Bitn3__X__Bitn4_X___Bit0__»>
PHA=1
EPOL=1
SPI_CS[x] (OUT) \ /
SM1
SM2
SMm8 SM3 SM9
SPI_SCLK (ouT) __POL=0 /[ /[ /[ "\
SM1
SM2
POL=1 SM3
SPI_SCLK (OUT) ./ v/ /T L/ \__/
SM6 SM6 SM6 SM6
SPI_D[x] (OUT) (Bitn-1_X__Bitn-2_X__Bitn3__X___Bit1_X Bit0 )
K 7-12. SPID¥ A4 - bA—5 E— RDX(E
713.44SP1-RUZTZ SV E—F
7.13.4.4.1SPI DA SO BELURA v F OBl - XY 7S5/ E—F
3 7-22 L3 7-23 (2, SPI (VU7 =TV B—R) DAL T EMFEZRLET,
KRT722.SPIDIAZIVI/EBH -RUT I E—FR
FH2MO) | F5A—x R RAME  EKE| B
S81  |tyspicLk) FA 7V, SPI_CLK 24.6 ns
882 |tw(spicLky) 1YL A, SPI_CLK low 0.45*P?) ns
SS3  |twspicLkH) ¥V AIE, SPI_CLK High 0.45*P®) ns
SS4 tsu(SIMO-SPICLK) v 1\7‘77053‘1:[35\ SP'_D[X] ﬁ;ﬁﬁ)% SP'_CLK 77744'7“ I/Vif 3 ns
SS5  |thspicLK-sIMO) A—/VRIERE], SPI_CLK 727747 =6 SPI_D[X] B %D/’ 1 ns
S88  |tsy(cs-spicLK) By b7 w7 HER], SPI_CS[X] A%h7°5 SPI_CLK O&EHIDO=yVET 5 ns
SS9 |tnspicLk-CS) A—/LREEH], SPI_CLK Dt Dy b SPI_CS[X] A2l 5 ns
SS10 |sr JT_RTOEDANSJAL—L —h 1 3 ns
SS11 Cb DO & D1 OEEMEAT 2 15 pF
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RT7-23.SPIDRAYFIR/E-RVT5) E—F
FE | SSA—x A B/AME BKRfE|  EBEAL
SS6 ta(spicLk-somi) WRIERERE, SPI_CLK 727747 T hb McSPI_somi B E T 0 577 ns
SS7 tsk(CS-SOMI) IEFERFRE SPl_CS[X] TITAT ZoPhb McSPI_somi BB ET 5.77 ns

(1) ZOXAIL 71X, SPI_CLK OfEIZ AR, T, Ebbnruyy =y BT —2 DR B I OA N T — 2 OF ¥ 7 F I S dm
WZBRZL, TR TOMBICHE S ET,
(2) P =SPICLK &,

(3) PHA =0, SPI_CLK Ofiz#Hi%, SPI_CH(®)CONF L' 24%® PHA © v i L T/ a7 AR[FETT,
7.13.4.4.2SPI tHHZ A S0 DI A ST ESLUXA v F W - €h 8 E—F

PHA=0
EPOL=1
SPI_CSI[X] (IN) \ /
SS1
SS2
SS8 SS3 SS9
SPI_SCLK (IN) _ POL=0 / \ / \ / \ / \ / \
SS1
SS2
POL=1 883
SPI_SCLK (IN) / / \ / \ / \ /
b SS5 sS4
|4<SS4 »sss-|
SPI_DIx] (IN) Bitn-1__X_ Bitn2 ¥ _ Bitn3 X _Bitnd X  Bit0 )
PHA=1
EPOL=1
SPI_CS[x] (IN) \ /
SS1
SS2
SS8 ﬁ SS3 |>-ssg
SPI_SCLK (IN) _ POL=0 / \ / \ / \ / \ / \
SS1
SS3
POL=1 882
SPI_SCLK (IN) \ \ \ / \ / \ /
le— SS4
b SS5
_.| le— SS4 —sss-—|
SPI_Dx] (IN) {_Bitn-1__X__Bitn2_X__Bitn3__X__Bit1__X___Bit0__»

SPRSPO8_TIMING_McSPI_04

B 713.SPIDIA IV -RUT 5 E— RDB(E
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PHA=0
EPOL=1
SPI_CS[x] (IN) \ /
- SS1—
SS2
<_{sss SS3 |>_ssg —_—
SPI_sCLK (IN) _ POL=0 \ M\ \ M\ M\
- SS1 —»
»/SS2
POL=1 »/SS3
SPI_SCLK (IN) \ \ \_ / \_/ \_/
_.|ss7 _.|sse +|sse
SPI_DIx] (OUT) ( Bitn-1_X Bitn2 X Bitn-3_ X Bitn4d Y Bit 0 >
PHA=1
EPOL=1
SPI_CS[x] (IN) \ /
- SS1—»
»SS2
SS8 { »SS3 k—. SS9
SPISCLK (IN) ~ POL=0 [\ T\ M\ M\ \ M\
- SS1 —»
SS3
POL=1 S§82
SPI_SCLK (IN) / / / /T /L /
»|SSG .|SSG »|SSG »|sse
SPI_DIx] (OUT) ( Bitn1_Y_ Bitn2 Y Bitn-3_ ¥ Bit1___X Bit 0 S

SPRSPO8_TIMING_McSP1_03

B 714.SPIDIA I -RUT5) E— RDXE
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7.13.5RDIF 1 > % —2Z 1 1 X Digsk

PR—FLTCNDL—F— T —H A Z—TxAA (RDIF) 1L, (72032, RIMT.O ADC 7 —F&X v 7 F ¥ 35720
DY TN T A B =Tz AAELTHBEINTZLDOTHY, BEA L F—T 2 AAELTHBINTZHLOTIEHVEH A,
RDIF (%4 25 —4# L —r 1 DOEYs Zay7 L—r 1 DOT7L—h Juyd L—r %2 QONES, ZOA 02—
T2 ARG, TN T DI-DI R T — 2N EEENET, RDIF AU X —T =A AL, LLFDOT —4% L—h 1 ZHHR—h
LCWET,

* 400Mbps
* 320Mbps
* 200Mbps
* 160Mbps

71351RDIFA V=T A ARDYLZI VY

RDIF _D0:D3,
RDIF _FRM_CLK

|
RDIF _CLK X >< X
|
SM
2 Q_S_M_>
3
715.RDIF D& A =V EH
FKT724.RDIFA VI —T T A RADIA IV TEH
F3=A IRGRA—H L F—F B/ME BKfE| BEAL
SM1 Tb (RDIF_DI[X]) vy M. RDIF_d[x] Wt 9.6 ns
SM2 Tvb 7 —2H %M. RDIF_clk
(RDIF_D[x] - RDIF_CLK) |,y 50
N S 4.8
RDIF_d[x] 5L 0¢ Sl idadd e
RDIF_frm_clk £ %&hD i
SM3 Tva T —X 4 ke RDIF_clk Wi zays 4.8 ns
(RDIF_GLK-RDIF_DI) |57 17 0>,
RDIF_d[x] B 2R
SM4 Cp KRR TA L DR EIEAT 3 15| pF

T4 opF—2 L —rDEHT—Z L—h
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7.13.5.2 RDIF F—# 2%

RX-2

Do
Gap introduced should be an even number of DDR_CLK edges — so that
@ RX-1 the next data starts at DDR_CLK rise edge

Datta alvedys ens st negatgeiot the Rising edge of DDR_CLK for first bit

DDR_CLK of the sample

3] A —
Invalid data

2 - ———
DATA Lanes

[1 p——

o oy
DDR_CLK ‘ '

DDR_[LK is free running

FRM_CLK ‘

1 Frame Clock duration = 12 DDR edges = 48 bits|

5 > Sample N+1 Sample N+1 Sample-N+2
e - : 12bits of RX-1 Data | [12bits of RX-2 Data 12bits of RX-0 Data
Sample-N Sample N Sample N Sample-N+1 Invalid bits e - |
12bits of RX-0 Data | |12bits of RX-1 Data | |12bits of RX-2 Data | 12bits of RX-0 Data FRM CLK is low during this
o period

K 7-16. RDIF ¥ —#4 2=,

EENRT I, T ME 1 Fr LT ORESNET, 1 DOF ¥ RO 12 BTN, 4 DOFT —H L
—® 3 20 DDR_CLK =y U TEES, ZDRHZIZIKD RX Fr /R EESNET,

71— ZayZ (FRM_CLK) i% 12 ® DDR_CLK = IZ kY, 1 FRM_CLK T 48 B w3k FEnE T,
FRM_CLK i3, MIIPREZRITDIENTEE T, A F—T oA A L —IRBREL —FOH RENWIEND, ZOREHRE
ML LINET,

DDR_CLK i3 i <9,

DDR_CLK /2. DFE 2R &417- 400MHz ADC CLK (ADC 773 1 ) /bR &Ed, Zhid, DFE A
IEIRENT= 400MHz 72y 7 L[RIT T,

HLWY 7 U3 E I DDR_CLK DN H B0y b a0 £,

FRM_CLK (37 —% B MRIZDOz>THERITHY ., DDR_CLK (2% 5y b7y 7] [ n—/ /LR R & 7- L
F7,
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7.13.6 ;AAA L7 (General-Purpose Input/Output)
71361 KNS M IV LATHRE (C) DRS vy F I

F 7-25 (2 MHOFAIL T DA TF o TRt L AR BEDOBRERLET,
R7-25. WNIAS VT LATERE (C) DRA Y F L UHE

737 2—40) @) T ANGA: VIOIN = 1.8V VIOIN = 3.3V BA(y
Cy = 20pF 2.8 3.0
tr RSLH ERDEER] C. = 50pF 6.4 6.9 ns
CL = 75pF 9.4 10.2
A —il{# = 0
CL = 20pF 238 2.8
t FRNLH T30 IERH] CL = 50pF 6.4 6.6 ns
CL=75pF 9.4 9.8
Cy = 20pF 3.3 3.3
tr I KRALH _EAVEER C. = 50pF 6.7 7.2 ns
CL = 75pF 9.6 10.5
ANl = 1
Cy = 20pF 3.1 3.1
t FRILH TR C_ = 50pF 6.6 6.6 ns
CL=75pF 9.6 9.6

(1) PADxx_CFG_REG T ESNDAL—HIEIZ, HIIRTA RO AL ST (ElHEIMEED H S AL—1L—F),
(2) B ES /3B FAVERIE, VIOIN EED 10% & 90% DOREE 5 0NEB T 50ICE 4 HMEL CRIESHET,
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7.13.7 CAN-FD (Controller Area Network - Flexible Data-rate)

CAN-FD & =—/LiL, fE#% CAN & CAN FD (7L 7L 725 —4 L—hd CAN) Dfi i DA A H—RLT
VWET, CAN FD #EBEI12J0 . 57— 7L —AhT-0DAL—7 I B L, S a— R #EinUES, 7635 CAN &
ISAAE CAN FD T3 RIE, B AT 5287, FIL Ry N —7 BiZdETEE 9,

CAN-FD O E/REIZTR D LB TT,

« CAN 7'mh=L 2.0A, B, ISO 11898-1 [Z#EHL

« 58472 CAN FD OYR—hk (FL—L5HT-0E K 64 T —% /3Ah)
+ AUTOSAR LU SAE J1939 #H7R—h

o IR B2 FEDOHHEE YT 7

o FEREATREZ2 241 FIFO, #x K 32 =L A b

o MERRAIREZR G2 —, K 32 =LAV B

o HERRATHEZRAE AU b FIFO, ik k 32 —L AUk

« K64 HOFHZENYT7

o 2 OO ATRERZAE FIFO, =N Tk Kk 64 =L A |

o K128 D 11w 74V EHET

« HOTAMAWEIL—T Ry T—R

o VAZHEERIVIAI, 2 ROENAHRT A

o 2OD7uayy RAL (CAN Zay 7 | IRAL vy 7)

o NUF4[ECC OHHR—h - Ayt—Y RAM O 7V 2T —FTIEBLOF 7L =7 —Fi (SECDED) #ie
o BAYE—Y AEVEE (4352 V—K),

7.13.7.1 CANx TX LU RX E > DEIRIEE

IRIA—=H F/ME REKE BAE Hifif
ta(cAN_FD_tx) PEIERFRE, B(ES 7 b LPRZ 5 CAN_FD_tx & 15 s
vETM
ta(cAN_FD_rx) EESERER], CAN_FD_rx B2 b2 7R LY R 15 s
zET M

(1) INBOMEIZIE, W13y 77D H B30 [ 305 FAVREFIZE TN COOEREA,
7.13.8 > Y FIiBlE4 > —7 14X (SCI)

SCI DFFRIFIRDERV T,

« JEYERZ2 UART (Universal Asynchronous Receiver-Transmitter) i# {3
o ATEFFITECEEELTR—
«  FEUEF)72 NRZ (non-return to zero) &=
o HERE—RTOX T IV N7 7fFEZ 5 BLOEIEHEE
o BEBNCHEISIND 2 KOFIAZTA L (L-UL 0, Lryb 1) ZHR—h
o LUTFIZHESWT, 7L—aJB%E 1 X7H720 3~13 B ML ATRE
— P T} (1~8 Ev ORI TY — R E AT RS T L)
— TRLAEYN E—=RTOBEMTRLA B
- NUT 4% 0,1 U7 ¢ By b, GFEIIEBEU T 2T RS T AR
— AMyT7H 1 F203 2 AT By NI a s T AR RE
o CLK BV &IV BT — R E2XFEE T —
o 200 AFFubyPBETF—~ ML, 2 DL EDOTF A ZAD M DE{E AT HE
o wAFTuvyiEET, AV—7 T—R&->T CPU VY —AZMFRLT-% . BlEAYE—V%% 5T 520107 =
— T 7T HIENARE
o ZALIE AEY TUEA (DMA) ICLDT — X652 Z 7 HE
s 500xTT— TIF7LT DOOAT—HA TZ7IZEY, SCl AU MIBT HREMIE A fE it
o 2 KOAEHE :RS232_RX, RS232_TX
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- CAF AT IEREBLOREL= R
713.8.1SCI DY A IV VEH

B/ME PRTEfE BKME| B
f (R—) PR —bSNTNDHR—L—h (20pF) 115.2(0 1250@)|  KkR—

(1) PHR—=PSNTODIRIEAER —L—R,
(2) HAE=PESNTWDRRIAZ L R—L—b,

7.13.9 12C (Inter-Integrated Circuit Interface)

I2C (Inter-Integrated Circuit) €3’ =—/L (%, Philips Semiconductors L0 12C /SAfLRE S—T g 2.1 ([THERLL 7>
12C-bus™ THEfESNIZT NARDE DAL H—T = A ALLTHERET DL Far b —JBEEY 2 —/L T, ZOE
Va— /I, TRTOX—FyhEITarba—7 12C BT A 2R —FLTWET,

12C IZITRDFFR DDV ET,

» Philips 12C /A {1k v2.1 (12C H:£E. Philips KeF= A2 R &5 9398 393 40011) [ ZHEHL
— Evb/ NAMNERD#ERE
— 7TEYFBIC10EYRDT RA A TRL YT E—FR
— START /3 Ak
- whAFarke—7 NGUARIvH [ F—F vk L—N R
- wATFALbR—T LU F—S kMU AIv S R
- arha—IFE | ZE. ZE | FHEOMAGDLEE—F
— 100kbps~#x & 400kbps (Phillips 77— Ak &—F) O#nkl —h PR —k
o 7U— F—4EX
+ 250 DMA AUk EEBLUEE)
o DMA AU MDAFR—T IV | F 42— )Lk
o EVa—LDAR—T IV | T4 —T IVHERE
+ SDA & SCL #JLH /0 LU CTHERR AT HE (£
o HIIOA L —L— Nl
o HAHDF—TFv FLAHIH
o ANNDOTOrT=T N TNT T | FAE TR
« NACK #HE—RZHR—hK

E
ZD 12C EY 22— /WFTIROBERELZ AR —FL TV ER A,
» High-Speed (HS) —F
o CAHAZRHHE—FN
« 10EYk 7RLA E—FRDOEE T+ —~vh (12C ¥ —7 8 TRUVADE 1 ANk (5T 570N, #
— 7Y TRVADE 2 SAMNeiEET D)
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7139112C DY A XV VEH

2P —F T—F () Ty Ak E—F o
BOE BAE| B R
te(scr) B2V I, SCL 10 25 us
tsu(scLH-sDAL) w7y 7 EER], SCL High 7°5 SDA Low £ T 4.7 0.6 us
(RO 2% — NEFED B2
th(scLL-sDAL) A—/LRE#R], SDA Low %5 SCL Low D] 4 0.6 us
(AF— MBI IEL A — N OB E
tw(scLy) 7V AN, SCL low 4.7 1.3 us
tw(scLh) 7L AN, SCL high 4 0.6 us
tsu(sbAa-scLH) Lo Ty FEER], SDA A %575 SCL High £ T 250 100 ns
th(scLL-sDA) A— LRI, SCL low 75 SDA HZI D 0 3.45(M 0 0.9 us
tw(spaH) 7OV ANy T GRS — NG D[ D SDA High @ 4.7 1.3 us
AT
tsu(scLH-SDAH) w7 w7 Hf], SCL High 75 SDA High £ 4 0.6 us
Ay TGOS E
twisp) POVANE, ALY (B2 B 0 50 ns
C, @@ BSAGAL DR AT 400 400|  pF

M
@)
®)

I12C B> SDA BXO SCL 1%, 7=A/L =7 0 Ny 7 7&2H 2 TOER A, TNHDOE L, TAAADEIRIA 7 DLECERET &S H9

ATREMEA DY E T,

12C /SR TISAAD th(spa-scLL) DI KEZW =T MERHLHDIL, SCL 155 Low HfH] (tw(scLy)y) EART INAANBAN T (JEE) Ligw

LI ReILET,

Cp =1 BDNRA T DEFHR R (PF BAL), 77 AN B—F TAALALRIET D86 JO@E#RLE TAVRRI RSN ET,

r— " r = 7 —_ r = " — r— "

SDA | ! / X x / I \1\ ! /' >< \ ! F/
m | N I : - £ L/ |
R ! \ b O Pl

| [ g tW(SDAH) ¢ I —» r_tsu(SDA-SCLH) —J h—tw(sp) | \ |

- ! L \
I Loy W(SCLL) I P I
Lo : —’l:,“—t«scu ”i i‘* tuscir) - tsu(scLr-soAH) L
| —
| | 4 T 4

SCL | L | | _ Loy _ | [
I A e L L

: o e sy > sy L e th(scLL-spaL) | |

| [ | ‘ | —» & tyspascl T : | |

: : } ”’_‘L*ﬁth(SCLL-SDAL) > : ¢ | Su(SCLH-SDAL) : :

L — 4 L — d L — 4 L — 4

Stop Start Repeated Start Stop

X 717.12C 914X JH

e

* SCLEBDNL FANTy Y ORERBEIRE T VT 5728, 7731 A% SDA 55 D791 (SCL 15
D VIHmin 4L L) 300ns LL_E DR — LRI 2 NESHII TR -2 E R HY £,

* thspa-scLL) PENMEEM 2T LEAHHOIE, SCL 1E 50 Low B (tyscLy)) ZAT SAZR AR >
F (L) LW EITEONET, 77—AF T—FK 12C NA T/RA AL, AXZ—R £—F [2C /N A
VAT ATHHEZFET I, FOHE, tsu(spA-scLH) 2 250ns DEAFE - T MLERHVET, KT /34 A0
SCL 2%5® Low #iffj& A L v F LpW G E . ZIUTHEIRICE TTEVET, TDOIIRT /A AN
SCL {55 ® Low HifElZ AR F 326 IRODT —4 € SDA 7412 tr max + tsu(SDA-SCLH) )

[ifsspale VS Jilr Uk S5 at
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71310 20y R 2 UTFNNXYZ 2SN 128 —Z 4 X (QSPI)

ARIT R VT RVT 2T A2 B —T A A (QSPI) Y 2— UL, SN SPI T /RAANDY LTIV T 2T v 7T
IRDFATNT 7B AL AREIZTD SPl £V2— /L D—MTT, ZOEVa—/UE, AEY v/ VUARSY {2 —T <
ARZEZTEY, I SPI T /3 A ANST — R T 78 AT DD DEEA LA —T 2 A AL THERET B0, Y7 b
=7 BN F LS ET, QSPI (Fm b —J L TOABMELET, KT AZNO QSPI 1L, 7V SPI 75w

2 ARUPLOEET — M E R HRELTOET,

QSPI %, L FO#aeE YR —R L TET,

o s I~T NI rvay s 4y JE R

¢« B ALH—T AR

o HRESNAV—FEAT ST ATHE (1~128 E'Vh)

o HEREENDYU—REE T BT AT RE (1~4096)

o U—RFELIITL— A (V—FER) 52 TR DAL B OENIA IR

o FoF VLINDT T4 TLEM NI T =2 OB DR T 1T AT RE (0~3 QSPI 71y s YA )L)
tria2 713102 &2 ar 7.13.10.3 1%, B2 ar 713101 [CE SV BIES A RTHREL TV ET,

7.13.10.1 QSPI D& A = &4

| BME R®RE R M
YNJESCE
tr ATILH ESDRERH] 1 3 ns
te ATILE T S0 REH] 1 3 ns
SPAESCE
Cioap H ) B A 2 15 pF

7.13.10.2 QSPI AN (FRAHMY) Y45 DIA SV TEH

/M (1) @) TEYEME RAME =774
tsup-scLky By R EER], d[3:0] A%h0°5 sclk B T ATy U ET 5 ns
th(scLk-D) A—/LRIER], sclk N2 H T30y U5 d[3:0] 52N 1 ns
tup-scLk) BV TV TIER, %O d[3:0] E Y MERIDLIRED sclk 2B AW 5-P©) ns
thsclkD) A LREER, etk o sclk 3Ih FAD Ty Uhb % O d[3:0] By M%) 1+P G ns

D

(1)  Zmyr F—F 0 (clk Fit: = 0. clk (748 = 0) BEHEE—RTF,

(2) BERDONL EAVIRy Y DL, KT AR TRy =R 0 OILH F3)/ay ) Ty TF —2ERVIABET, SIb FAYT
YUNIFESAT NAAD Y 8T v T BILOR— VR ZAL ZIMERETIHV EE AN, Z70y7 T—F 0 DILE TR Ty TF —# &

1T HEEHE SPI 7 /3 A ALHERE TE DI E S TOET,
(3) P =SCLK J&H#] (ns HAL),
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7.13.10.3 QSPI R 1 v F U

EE IRIA—H B2/IME REE BRAME|  HAL
Q1 te(scL) P27 VIR sclk 12,5 ns
Q2 tW(SCLKL) 2V ALE, sclk Low Y*P -3 (1@ ns
Q3 |twscLkh) 73V A1E, sclk High YP-3MM@ ns
Q4 |lacsscir SBFERFH], sclk Y15 T30 =y 220 cs TITAT T | e @) -M*P +25 @) ns
VET ©)

Q5 td(SCLK—CS) EEH#FEE\ sclk 325 |‘75‘DI/°/73‘E CS 3F775:4’7 =T N*P - 1 ) 3) N*P + 2.5 (? ns
yUET ®

Q6 tascLk-p1) FEAEREMH, sclk N2 B T A=y T D d[1] BB ET -2 4 ns

Q7 tena(cs-D1LZ) 4**7‘;/1/53”{?5\ cs 7T 47 oMb d1] BREh (2 P-4@ P+1@ ns
— fUE—F U R) T

Qs |Uiscs012) fxf“k—f/bﬁ?%lf'aﬂ: Cs 7ITAT Vb dI] A % ) Pl ns
T—h (A AE—FR)ET

Q9 td(SCLK-D1) E@Hﬁfﬁﬂ\ D sclk \LH R =y OB D d[1] 2.p@ 4.Pp@ ns
BB ET (PHA =0 DFEDH)

Q12 tsu(p-scLK) Ty Ry 7R, d[3:0] A5 sclk SEH Ry Y 5 ns
T

Q13 |Mhecko) F—/LREER, sclk 325 F ATy 75 d[3:0] A4 1 ns

fH

Q14 tsup-scLk) BTy, %O d[3:0] B ME R DE S D 5.p@ ns

sclk i H TRV Ty U ET

Q15 thscLk-D) A—/VREER, H %D sclk SEH F ATy OB %D 1+P@ ns

d[3:0] &' Mg 2hD[H]

M

Y ARG A— 23 RO LI E TS ET, DCLK_DIV 5 0 71375054, Y = 0.5 T, DCLK_DIV 25B%D#4 . Y = (DCLK_DIV/2)/

(DCLK_DIV+1) TF, B ORI 57-0, 0 £/ (850> DCLK_DIV {1\, Fa—T ¢ YA 2V DELEF/MET DL 2 HELE LT,
Iy 253 SRS DCLK_DIV OFERRIZDOWTHE, FAAREE DT 7 =HN V7 7Ly A v =aT VEBRL TSN,

P = SCLK J&# (ns H{7),
M= QSPI_SPI_ DC_REG.DDx+1,N=2

)
@)

PHA=0
cs \ 5§ /]
Q5
4l Q4 Q1 I
POL=0 82, Q3,
sclk / / | — 5 S N e ——
Q7 Q9 Q6 0‘12(_1']3 Q14 ]19
) * Command | Command "Read Data |~ Read Da
gop — R Bitn-1 @ Bitn-2 ) § @ _Bit 1 Bito | YI——
Q12Q13 Q14 Q15
|-1 - —a |-l- I»|
Read Data Read Data
d[3:1] ¢ s@_Bit 1 W Bit0 @)—

7-18. QSPI B L (#Ov o E— K 0)

SPREASe TIMMG DSPN 02

S50  BEHIHT 70— N2 (ZE RSB B DY) 2R
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PHA=0
CS \ S S /
Q5 ]
Q4 a1,
POL=0 | 4z, a8,
sclk / / g/ O\ /
Q8
Q7 Q9 Q6 ‘Q6 Q6
- 1 N RN A
[« “Command | Command | Write Data | Write Data

0] — e Bitn-1 X Bitn-2 X §S@_Bit1_____Bito »——

d[3:1] 5§

SPRS85v_TIMING_OSPI1_04

B 7-19.QSPI& &A% (Y 0Ov Y E— R 0)
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7.13.11JTAG 7> —2Z 11 R
gy 7131412 &7 ay 713.41.3 1%, B ay 713114 IR SN B ES AR E L QW ET,
713111 JTAG DI A X T&H

| BME RRE BKE| B
R i
tr NI RAZE UL E 1 3 ns
te NRACR WAL 1 3 ns
H5:44
Cioap WA s e 2 15 pF
7.13.11.2 IEEE 1149.1 JTAG D% 1 = /B
&5 &/ME REKME RAE BA{T
1 terek) B2 VR TCK 66.66 ns
1a tw(tckm) LA, TCK High (tc @ 40%) 20 ns
1b tw(rcky) 7OV ARE, TCK Low (tc @ 40%) 20 ns
tsu(roi-Tek) AN b7y 7, TDI A7%407°6 TCK High £T 2.5 ns
3 tsurms-Tek) Ao 7 v 7R, TMS %075 TCK High % 25 ns
<
4 th(rek-ToI) AFR— LRI, TCK High 725 TDI A 2hd R 18 ns
thrck-Tms) AJR—/ LRI, TCK High 75 TMS A 2hdH 18 ns
7.13.11.3 IEEE 1149.1 JTAG D#REMEFHFICHT B R v F 5N
&5 ING A=K /ME REKME BAE BA{T
2 tyrekL-Toov) ‘ BELERFE], TCK LOW 75 TDO HZhET 0 15 ns
e 1 >
le——1a ——He—— —
TCK )/
- N -
| 2
|
|
0 : N4
|
e
| |
TDI/TMS x X
7-20. JTAG DA XY
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8 FHHAREA
8.1f1E

IWRL6432W T /A A%, Vi 7ar b TR, 22— =017 ur I LR FE/R MCU, 2 DDR I A3y E 3 DL —
NOTDODT Iy R—=ZANR V7 F ) Fo—r N LB SOC T, ZOT /A AL, ATV, ALBERET] |
TV r—vay a—K A REERTHEHEFICBWC, A F oS L—F =L LU TEAESNS T E T, i H 5
1T, IR ROBNTEEHL —F — B T —ar N g EnET, il

E¥ERRLT

LB L EBEE A — M A vay B Ta—Vay
o L — X TR DA AR DR

* BERHL — 5 IR

o NEGHH)

» VAT i

YEARME DELS B D E . IWRL6432W T 31 AL, KO KEWT IV r—ray Y7 T 7y b U hD7=b DM
DAEVE, JOHNA L H—T A AL VBB LT A ENHALVERRT 7V r— 2 ks T 5720 AT on—
TR MCU HHAA LR THEHTEET,

82N vy IR

mmWave RF/Analog subsystem Front-end controller

Hardware Accelerator Application subsystem
subsystem subsystem (Customer programmable)
LNA QsPl I Serial flash interface
L3 RAM Cortex-M4F SPI Control/C
256 kB . at 160 MHz interface
Y Digital Front-end 2 CAN-FD ———— Communication interface
s (Decimation filter HWA1.2 H Prog + Data | B°°tROM
- Q + optional -
chain) (80 MHz) &3 RAM ﬂxeg’:o‘ﬂﬁes LIN Communication interface
S12KB | 756-kB ROM
UART For debug and/or

Y LNA

Control/Comm interface

ADC Buffer Shared RAM (L3)
PMIC control/EEPROM
256 kB 2C interface

¢ Watchdog )
Synth |> Ramp Generator Always On Communication Interface
20 GH: Tir Engif
@ (o Enare) o | [ [ o
Y PRCM, RTC & development
Wakeup Seq
PA RF control processor
Il
Y = (e E3 [msrresr |
Oscillator
P RAM Dat:
L |
I:HJXTAL (40 MHz)
M 8-1. #EEZOY /K
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83UTLRTFTA

8.3.1RF LU 7 FOL YT X TA

RF | 7 us %7V A7 AZiE RF BIEEET a7 (%D, A4, PA,LNA, 354 IF, ADC) W& EhE
Ty ZOV T VAT MK EBIRSRERE b EENFET, 2 >0 TX iE. BPM E—F Tl —A 74— 7H
(IR ICENES B2 L3 C& | F7213 TDM B —R CIXERNCEMES D2 LN TEET, [FERIC, KT A ATIEH, 7
TV —ar EBITOBEIIC RSN TRET ¥ RNV EEH R TEET, VAT LOMEEE NEEHNT 572D, RF BX
W7l 7 VAT A RIEE BT — ISR ETEET,

83.2s0v0 #ITXTA

IWRL6432W D2 wy s 7V AT M, KRB 15350 A7 7L Zinh 57~63.9GHz 24ERLET, 207
SAT IIE, FRGERE L UK VY= T T PLL 38X T RF St A PRI Z L TV ET, KIC, RF &
Y AYFO T X3 G CLBESHL, 57~63.9GHZ OFEIH D& B E kA /LR L E T, RF e Aot
NF BRI e e IR BRI RS 272D ZA Y 2P Tuy LR CEAMEET,

AT LD —IT T % IV—2T 7 PLLIZAAS ZPaty o B oy 7234 £,
8-2 1z, 7uyy YT AT LT RLET,

RX LO <—+_ MULT e @ < Timing Engine |¢—— SYNC_IN

TXLO «+—- RFSYNTH

A

A

Clean-Up SoC
Clock

XO/ Slicer |———» CLK Detect

0]

40 MHz

OSC_CLKOUT

8-2./0vY Y7L RTA
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833 XIEYTXTA

IWRL6432W DE(E Y7 v AT ML 2 DO HIEE T = — 2 THER I, T ZUMST L CRAE 36 LOIRIE Hil 18 4
ITWET KT NAALMIMO L —X —D72D DA FURFAZE R Z YR — R CVET,

EETF z—E VAT AR T AT OO S AR R Ay I F T R— RO ET,
8-3 1T, EEV T AT LERLET,
8-3. REYTLRATA (FyrRIZE)

Self Test —— 0 or 180°
(from Timing Engine)
| |
' :
|
PCB )
bl % l
Q1
&
|
'_L| A LO
50 Q Q |_:_| ®
|
O vy
I I —
: : Loopback Path
| |
| |
834 FIFYTXTA

IWRL6432W DZZAZH 7 AT Al 3 DDA FF v /L THER SN TV ET, 1 DDOZZEF v #/1iE LNA, 35 IF
TA4NH ADC B, T A= ar THERESN TWET, 4 DOZEF v UTT T VAT LD ENERET V7
—ar ORFHIIESN T, FEFHCEES 28, HRNC AT —F 7528 TEET,

IWRL6432W 7 /S A AL, g _N—ANUR T =% T 7 F ¥ PR —bL TOET, FEERX—ZANRUR T—FT77F ¥
XL EHIFY UV IF, ADC Fo— %L T, FLi—N Fr I IEREELE T, KT LRI, B
F oo —7 VAT LEXELELTOET, NI R F Fo— 3 Ty b7 J8 R 175kHz L8 &< E X &
K BMHz Oz AR —h X E9,

8-4 12, ZEV T AT LERLET,

Self Test

gk o
N A azm L3 - N
: TR i\~ g 8
. Lo
8-4. REV TV AT A (FrrIIL)
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83570ty HTSRXTA

Front-end Controller Hardware Accelerator Subsystem Application Subsystem
Subsystem (FECSS) (HWASS) (APPSS)
Front End Contraller Core MCU Core
ROM ROM
256KB
ECCH

CORTEX M3 CORTEX MaF
S1ZKB .-~
RAN ECC

SHARED RAM

256¥E e

Crosshar/ Interconnect
EcC

! DFE DATA
! | ANA CONFIG | | CHIRF MON | - ADC RADAR 13 PLL_CTL
| BUFFER RAM
ACCELERATOR _ FRC
l | DFE | | BIST FFT | | 16KB k2 255 KB | UARTx2
| ' | |
MCUCLK
| TIMING ‘ GPADC | ARy ecc| | P2
ENGINE l Radar Pre-procassing l CANFD | PMIC CLE |
FECSS CTRL LBIST Engine
12c MAILBOX CTRL
PBIST
PWIM DMA x2
I Redar Cantral Diagnostic IP= DEBUG Diagnostic IPs
DMAxz | [ past ]
| | * 10 MUY APPSS CTRL
' HWASS CTRL
pRow
Supporting IFs Diagnostic IPs

Communication MCU Supporting IPs
Interfaces

8-5. 7Oty H BT AT A

8-5 12, IWRLB432W F A ADH AR~ — Ful 57 ) Futyt 727 AT uy 7 KERLET, AN
IZiE. 2 DO HAR 2 — FalF<T )L Fatyt 7 VAT ARFEL, KIRT ISR RO TOET, &
B — R HWA, @ RE = H7EE (64 £ v b, 80MHz) (v Z—ax /b, B~ 7 271 0F —Zifnkz R L E
T, WMEF—FHSIHD RDIF A2 X2 —T=2AA L3 L—&— F—& Xa—7 AFY _ADC v 77 CRC =,
F—B NIRY AT AR (Ao Z—aRI b EICHESRSNTB I AEY),

ZOROERNC, TFVr—ay YT VAT RERLET, TSV —ay BT VAT AR RTASAAD R THY |
KT NRAZADT XRTONRYT 2T )V ENTAXF—E T EELZHIEILET, 77V —ary 727 AZiE, Cortex-
M4F 7ty P LEEAR) 7 2T L BL AT AF —E 07 ar R—x b (] :DMA. CRC, PCR (-7 =71 £ +F
b U —=R) A B —=ax I e L TCA Y Ao F—ax I NI SNT-~=U 7 =71 (12C, UART, SPI, CAN, PMIC 7
v EVa—/L PWM, 728)) BEENET,
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836X 12— 41X

RAR Ao B2—T A AT, SPI. UART, CAN-FD A2 Z—7 = A A% N LTI TEF 4, pEERAT SV —armirs
VTN A B—T 2 AL, IOV T NI — R EBRISNA A 8B ET,

IWRL6432W 7 /3A A%, BL F Dz ha—b 7 F % Jr LU TRAR L—& — Ty LiEE L ET:

o KEWIuyy — TANARA T —IT T RITHRAN ey I CEAERE Y Y

o HIE — ARAMEEH O 4 R—MERE SPI (~U 7 =T V), TRTOERHHa~ R (BLOUSE) X, 2o 2—7
A AEEDFET,

o UBYb = RAMNOD T NRAR T 2= T T DI-8ODT 7547 Low DYEVh,

o RANENAI - VPV NHRAN AL A —T 2 A A MBEEL TNDZ AR LET,

o ITT— — RO =TI N T 4V LT BR ISR AMIBEN T 572 I S E T,

83.7 7Y sr—=>53> # T X 7 A Cortex-M4F

TV —ary VAT AR, ieK 160MHz D7 ay 7 JE EECEIET %S Arm Cortex M4F a2y 3 & EivEd,
IOty TCIEITEND— W — TV —Taid, BfRICERSNTZ APl Ayt — 2l o0 —& —Hilf#, (L —
K= IN—RxT 77T —ZTXESNZ) L—F —(F 5B SR A L H—T 2 A ARV T =TV EETe KT N
AABROEEEHIHL 9,

FEZR R EAEY = IOV, T2 VT 7L VA ~=a T )V EAS LTSN,
838 /N—FRDT 7 7oL —% (HWA1.2) DR

o B FFT OFEIL, YAXNT s T<=7 0 (2N) T, i K 1024 RA O FFT

o 24V ROWNE FFT EYME (1 & Q OFNEh) 12X, BTG 53 B I (SQNR) 1EREE 8
o radix-2 DEZLICEENI T OT T T ININETTA A= NI 22— =D T L XU T &
«  FFT RiALERRSREZ NI — 61 : DC OHEE LA

o DC OHEE & HE . THOHETE & Pui®E., EHv Ny HERHFRE

o IRIE (FxHiE) EXTHAREORE

o TLXUINIRT —H Ta—bT—2 VTV OFHENEREIC LY ZhERA 7R LRIt FFT R LERE T 72 A
o Ay Taky O TS E R/ B —HEOMHEE 1 O OFTTHT = — AL B LU —7{LikRE
+ BE—7kiH — CFAR (CFAR-CA, CFAR-OS) # 2%

+ Sum & 1D Max Z & e Fe AR #HE

o L — Fa—7 ARVERELT DO DT
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N

/

Cortex M4F
processor
Prog Data —
RAM RAM

Radar Hardware Accelerator

ACCEL_MEM

Accelerator
Local Memories

K

Accelerator
Engine

| Pre-Processing

FFT

Log-Magnitude

CFAR-CA

State Machine

Parameter-set
Config Memory

Registers

* ACCEL_MEM are shared with ADC buffer (ping and

pong)

I
I
I
I
I
I
I
I
I
I
I
I
I
| Memory
I
I
I
I
I
I
I
I
I
I
I
I
I

()
Radar Cube Data §
=
<
[(e}
I
R , |
|
: I |
| ADC Buffer @ |
|
| | I
|
o] I
I
v |
I
I
I
L - - — -

X 8-6. HWA 1.2 D7 Ny 4 &

8381 N—Rux7 705V —4%#EE HWA1.1 & HWA1.2 DiE(

e HWA1.0, HWA1.1 HWA1.2
(xWR1843, xXWR6843) (xWRL6432, x\WRL1432)
FFT 44X 1024. 512, 256. ... 1024, 512, 256. ...
NERE > Mg 24 vh 1,248 Q 24evh 240 Q
FFT e NRETGA A —UL T BBy TR | NETTA A —Vo 7 % BTk
FFT 274y F 7 K 4096 Ak IR 4096 FRA

4 SD 256 RAUK FFT ICBE95 FFT _XUF~v—7

1312 7097 Y120
(200MHz C 6.56s)

1320 /vy AU
(80MHz T 16.5ps)

INTA—=F Ty O 16 32
a—7v AEY 64KB 64KB
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Bae

HWA1.0, HWA1.1
(XWR1843, XWR6843)

HWA1.2
(XWRL6432, xXWRL1432)

ANBLOW 7+ —~o%

o—i)L AEVO A BLXO'B
dim 7Ry s
b A N v = SN =

a—7v AEVD A BLO'B
dim 7Ry o
A= 7 kT as T LAlHE

RIFIZIES<EE AL v a/LR e

LD THOYIEIE (BrikiE)

DC DHEE LI
mag. mag-diff {233 <G
A AL FHOHIHIE, +

FRT i HFRTRH (7 E—F) I
S G FVANTLES ¥ BHRFR (7T E—F)
FEET 4R RE
FFT f% et SRS (0.3dB K5 ) KHARNE (0.06dB K5 )

JEAE &R DY AR —b

HWA1.0 (xWR1843) Tixfli H A~
. HWA1.1 (XWR6843) Cfili Ji v]

=)
HEo

AT AT BE

CFAR-CA (fJE 3 LU £E

e | )
T4 Ry HFAX)
EHE 1D Sum. 1D Max 1D Sum, 1D Max
8.4 ZDMDY T RXT A

8.4.1 2—— 77— 3 A1 GPADC F+ X/ (Y—EX)

IWRL6432W T A AT, 2—H— TV —g0 D70 ADC —E AEREA i 2. TR | KT SAARNE T D
GPADC =P afdio Tl K 2 DDA EEEHIE TEE 9, GPADC1 BXL U GPADC2 ¥ L, Zd7=dilfibi

7,

+ GPADC HKIZ. FEC 7L AT AN TEIWETATH Y 2 AL AV LAV ERLT 7 — AT = 712> THI S, 22—
PN EEZ BT D7D GPADC 727t AlX, FEC %73 AT ACHRES LA TAPPSS |2t — )L k> CTfT
PIET, 2D APl 1%, APPSS Cortex M4F® TEIEL CWAa—H'— T U/ — g LU JEH AT ENTEE

»a—

. FAAR T BDLT Sbr— (DFP) L. THBDIE B A HERS L OMIE T A7 0 APl 284 £ TUET,
ZD APl 2458, BRIV (A% Y795 ADC o7 V) CES AR T VR AR E TEET,
TL— ADRNT . B BB BIE I T RO B IME. B, T E AR SN ET

GPADC1

GPADC

GPADC2

S~
V
——

B 8-7. GPADC /SR
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GPADC #i&E i, WEBIRE B H O N ERIE T 570 EbiET, ZNODOREDREEL £7°CTY,

8.4.2 GPADC D/NFA—%

IRIA—H FRYE(E Eifr
ADC IR 1.8 \Y
ADC DA JyEEFH (/7 772L) 0-1.8 \%
ADC O ANTEIEHIFH (Ny7 7)) 04-13 \Y
ADC D53 fifHE 8 =
ADC OA 7y iizs 15 LSB
ADC D A i +5 LSB
ADC @ DNL -1/+2.5 LSB
ADC @ INL 25 LSB
ADC OH 7V L—h ) 831 kSPS
ADC O¥ 7V 71 @) 300 ns
ADC Oz 7 10 pF
ADC O AR B 2 pF
ADC DAV — & 3 uA

(1) HEOFEAEIINDE, N7 7 HINTIERIAZRD ET,
(2)
NaBRRLTLIEEN,

8.5 AFU N—TFT 4133 DER

GPADC B {&iZ, BIST 37 L AT AN THEMET DT XY R AL AV N AV RLT 7— W7 2 T I L THIBEIS N ET, 35OV T, APl =—

IWRL6432W 7 A AL A5 FE IMB DAEVEZFF > TNET, L3 AV 2 DDAEY N 7% THY, L—F — F=
—7 AEVEZIX Cortex-M4F RAM ([ZBHHAHT A &N TEET,

K81 AEY N—=FT 43 DR

| Ak 2 Rk 3
T N T4 FXa—7 fth~h
z|/_3)$ e JA be—hwy T EELFE 256KB 384kB 512KB
s
TV r—ay RZA 3, mmWavelink.
(M4F 7051+ 7—4) |BIOS %G HET, 708KB 040KB 51218
AEVDEE 1024KB 1024KB 1024KB

RAM EENMEESNE T, o, HATY VTR EFPNS — A7 TEET (LEREGE), 77 AXILL FOIINTE

BINETSS
& 8-2. ATV REFDHER
RAM_1 RAM_2 RAM_3 By HWA
256KB 128KB 128KB 256KB 256KB
Ney#1 (M N H2 INT #3
T AL #1 TR #3 JTAZ #4 JTAZ #2 JTAZ #5 JTAL #6
64kB 64KB 128KB 16KB 112KB 128KB 256KB 256KB

M

HREAEVIANT — AT R0 TOET, ZTNHDO N ZIAE IR ER L TOET,

60

BRHI T B 70— RS2 (DR B Ab) #21E
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86 7—hk E—K

TNRAR V"R T 7 —hasin L3 <z, APPSS 7 aty #3457 ROM AEV)NDH T —ha—X OFE[T4

BARL £,

7 —ha—%1% 3 OOFEARE—RTHEINEL, ZNHDE—RIL, B A A2 /XU —|(SOP) BV EMEENIE L ZFRET
BHZET, 2—W— N—Fu=T (FUV M ER) ETRESNET, T M ABER LOZNSOE T T — b —F 77—
AU TNZES TAF ¥ &4, 7 — b —FEEE—RPNR IS E T,

# 8-3 |2, BT % SOP Ol Gl ZNbN T —ha—F OEFIEIZEDINZHIN Y THNLNEFIELET,

# 8-3. SOP MiAA#&bhbt

SOP1 SOP0 7 —tan—F DE—RLEE

0 0 TI9Va T—F
2P =TTV —al (FET VR ARV A BRI T AR 7
T =T RNy F) EIT N TTyLallEERADDINT, TR T —hr—4
IIN—TTIATLET,

0 1 MiEE—r

T HRAA T —ba—4%, QSPI VTV 7Ty aimbNE RAM I —— 77
Vor—varkiiriidr, il Dr—Y— T TV r—a AR ET,

Trys =K
T =R F 3SR, MAF a3 b LS, ZAUCED, -l
Fal—HEBERORA L NIERETEE T,
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977V —>a3r, RE, BLUVA4T7D b
PITFOT7T 7V r—a AZB 687 ar O RIE, TV A ARV ALY OISR O—E5 Tlida<,
THA R A LAY VA NI NEDTERO EfEE L2 RFELEE A, f 4 0 BRIk 285 0w
EBHEIZONWTIT, BEEOBMLTHBL T8 ET, BREEITIE & OREFEELRFELT AN
THZLT, VAT LOMRELATER T DLENHYET,

9.1 77U — g el
TV — g AFRIZOW T IWR 77U —ar Web R—U S BLTLIEE N,
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10 TFNARABLUPRF 1A FOYR—-F

TRA R AL AV LAY T MEIAWVBRSRE Y — VAR COVET, V— L BLI O T M =T E, T 3 ADPEREREH
R a—ROAERIEASN, FHUES TV a—arOENMTHONET,

10.1 /N1 ZAD &2 ERE

BBV A VDA R 72012, TI Tld~a7u7mtyd (MPU) EHR—k ‘/wma“«“f@?é%éﬁ:%sﬁﬁé%ﬁ
FLBTHNTWET, KT /AR i/k@ 3 ODOWT N DRSSV E T X, P, 22 (HEERERL) (T2 21E,
IWRL6432W), T XA+ AL AV LAY T, iR —h Y= ZOW T, A AT HEZR 3 SOREEEREDH S TMDX B
FONTMDS @ 2 DZHESEL CWVET, ZNHOEEIARA L, JLBAR O REPEZR L E T, BRI, = v =77
T ahZ AT (TMDX) 5, 52 EHE D RET SA ALY —/L(TMDS) £ THY £,

TINAADBAFRE R 70—

X  ERETASAR, T A ADOBEKI R E AL T b RS T, BET 7Y To—& LRV AR DY
i‘jﬁo

P 7uabd A7 THRAR, ez Vay FALIFIRL T &m0 BRI R E 2 72 S7 W ATREBE DS D £57,
7'139 E'L}E'(%%k@/)z/ &4@%?7\’—/3/

PR—h Y — L OB ER T o —:

TMDX  BAFE AR — ML T34 R A AV LAY DN ERBRIIE 52 TLTOEE A,

TMDS 52238 GE I A DO PHFE R — ML T,

X BLOP 734 2E TMDX BIFE VR — v —d, L FOREFEHRED F CHmSET,

MBAFE R OB L, FENCOFETAH T, |

BHET NAABIONTMDS B YR —h > — L ORI E RIS TR, T A RO SE LE MR 5712
RENTVET, ?%*J‘X-/l"/x“//le‘/“/@t%i’@f%éﬁﬁ‘%ﬂﬂ éhiﬁ“

TabAT T RAA(X £ P)D I HMEYER T2 B pE T A A R TR N RENEFRIENE T, ZhboT A
A AL T RSN D EHRAE R OMIER N REFR THID ., TEV R A AV TIEENSDT /IRA A EPEL A
TLATHHALZWIHDHEREL COET, BEEADERFET NAADIEFHTLMLERNHET,

TI T A ADOHERFLIZIE, T AR 774 OERFELEENET, ZOBREIL, v r—Y o447 (f:
YFFO111-C01) LR MIFHZ R L TOET (e xIF, 22 AL 7 4o BA: FR R Z R LET), [ 10-1 12, %
B IWRL6432W T /NA A ZDONWT, SE BRI T NAARL Tt D720 O LlE~ L ET,

AMF0102A /R /r— X A7 D IWRL6432W AWRLGB432A0P 7 /NA AD £ A REZ A (DWW ik, (R AT RE R
Ua) ZORXa A NMIHD R0 —2 A7 ar OfFEk ) R0T X A A AV VALY D Web Ak (www.ti.com) %
ST, THH AR AL AN AV OIRFEREYE IZB WA LS,

LXK T AT AL 2L IRA~—% 2 T OFEMFHNIC OV TIE, TIWRLE432W 5342 59X [R5 R TS
W,
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Prefix

IWR

A= Automotive
| = Industrial

L 6 4 32

|
IU

Low Power (if appli
L=Low Power

Generation

1.2 3. =77 GHz
6=60GHz

Variant
4=FE + HWA + MCU + CAN

Num RX / TX Channels
RX=1,234
TX=1.2,3.4

Silicon PG Revision
Blank=Rev 1.0
A=Revix
B=Rev2x

Features
Blank = Baseline
R = Antenna [Previously A]
D = Deep Sleep Mode Enabled

E 10-1. /54 ADE&R A

Qualification
Q1 =Q100
Blank = no special Qual

Tray or Tape & Reel

R = Tape & Reel
<Blank= = Tray

Package

AMF = FCCSP
AMY = AOP
YFF=WCSP

Security

G = General
A = Authenticated Boot

safety
Q= Non-Functional Safety
A=SIL1
B=SIL2
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PACKAGE OUTLINE
YFF0111-C01 DSBGA - 0.625 mm max height
DIE SIZE BALL GRID ARRAY
Eﬂ«————f A
BALLAL— 1
CORNER
D
i
0.625 MAX L l ‘
0.30
0.12
| [4]TYP i
(0.123) PKG | (0.519)
Bl ¢ |
——————— H® 000000000 ®
KOOO OQ0O0O0OO00O0O
JOOO OO0O000O0OO0
e HOOOO OO0O0O00O0 D: Max = 4.525 mm, Min = 4.465 mm
° 00000 O‘O 0OO00 | PKG E: Max = 4.921 mm, Min = 4,861 mm
FO-0-C-0 00000 ¢
elOO 0l0o0000
plOO0OO0O0O0OOOOO0O
TP c|O 0000000
L -0 00000000
- — 5P ®0000/00000
3

‘1‘2 4 5 617 8 9 10 1
o

11X @53 ]
GlrEmlee) ~ -

2.198 |TYP

4228901/A 07/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT

YFF0111-C01 DSBGA - 0.625 mm max height
DIE SIZE BALL GRID ARRAY
f«—(2.198) TYP
0.4) TYP
111X ( $0.23)
123456‘7891011
T oamm A ONORONOHORORONCNO)
®0 O0O0OOoboooo
o1 cO QO!QQOQQ
OO OOOO0OOO0O0O0
EO O OiQQOQO o
5 F@*@@%@T@%@@**Q
cOO0OO0OOO0OOO0OOO0O0O
HOOO00O Olooooo
1O O O OOlOOO OO0
kO O O OO0O0O0OO00O0
LOQQQQOiQQOQO
PKG
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X
A T ro'os W oosmn ﬂ j* /" SOLDER MAsK
SOLDER MASK _ EXPOSED EXI:ACI)ES_I%E—/ N gg (E é% i
.
SOLDER MASK DETAILS
NOT TO SCALE
4228901/A 07/2022

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YFF0111-C01 DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

e (2.198) TYP

111X ((J0.25)
(0.4) TYP
(R0.05) TYP
(2)TYP
PKG
SYMM
- -—¢
METAL
TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:18X

4228901/A 07/2022

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
IWRL6432BDQAYFFR Active Production DSBGA (YFF) | 111 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 105 IWRL6432
QA YFF
IWRL6432BDQAYFFR.B Active Production DSBGA (YFF) | 111 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 105 IWRL6432
QA YFF
IWRL6432BDQGYFFR Active Production DSBGA (YFF) | 111 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 105 IWRL6432
QG YFF
IWRL6432BDQGYFFR.B Active Production DSBGA (YFF) | 111 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 105 IWRL6432
QG YFF

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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