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4 ThRETTHE

T

LNA

Antenna on package

;

Internal loopback for Test
& Monitoring

N

mmWave RF/Analog subsystem

ADC

Front-end controller subsystem

ADC

Digital Front-end

ADC

(Decimation filter
chain)

Hardware Accelerator subsystem

L3 RAM
256 kB

HWA1.2
(80 MHz)

ADC Buffer

—~ <

LI

LI

Ramp Generator

(Timing Engine)

Synth
(20 GHz)
APLL

Osc.

RF control processor (M3)
(Tl firmware)

Prog RAM and
oM Data RAM

Always On subsystem

PRCM, RTC &
Wakeup Seq

32-kHz
Oscillator

Bus Matrix

ECC

Application subsystem
(Customer

Cortex-M4F
at 160 MHz

Prog + Data | , BOOtROM

RAM
512 KB

ECC

ROM

+ optional fixed
routines 256-KB

QsPI '— Serial flash interface
SPI Control/C;
interface

CAN-FD

UART

)

Shared RAM (L3)
256 kB

LBIST, PBIST

12C

PWM

Test/Debug

L{mj XTAL (40 MHz)

& 4-1. THEE HHER]

Communication interface

For debug and/or Control/
Comm interface

PMIC control/ EEPROM
interface

t—— Communication mz

JTAG for debug/
development
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ADVANCE INFORMATION

IhRE IWRL6432A0P IWRL6432 IWR6843A0P (1) IWR6843 (1) IWR6443 IWRL1432
B RL (AOP) & - & - - -
WA ER 3 3 4 4 4 3
Rk 2 2 3@ 3@ 3@ 2
RF S5 H 57GHz % 64GHz 57GHz % 64GHz 60GHz % 64GHz 60GHz % 64GHz 60GHz % 64GHz 72(1'525| =
z
b BARE R 1MB 1MB 1.75MB 1.75MB 1.4MB 1MB
K IF () (MHzZ) 5 5 10 10 10 5
RNSEHCRAESR (Msps) 12.5 12.5 25 25 25 12.5
RREZHCRAE R (Msps) - - 12.5 12.5 12.5 -
BEHZH
FraThfe 2 abrdE LA SIL-2 4y HAR®) LA SIL-2 iy HAR®) SIL-2 SIL-2 - PL SIL-2 %K
H7C)
P A @ - - & & & -
Kb
MCU M4F M4F R4F R4F R4F M4F
DSP - - C674x C674x - -
HWA J i i i i i
i
HATAMEHE T (SPI) i 2 2 2 2 2 2
T2k 84T 4M kBT (QSPI) 2 2 B2 I 2 B
P EREE R BB (12C) 210 1 1 1 1 1 1
b 32 B (DCAN) #5211 - - - - - -
P 8% 8 (CAN-FD) B £ £ 2 2 2 £
[
PWM 2 & 7 7 72 =
DMM £:11 - - 2 2 2 -
R (R (HIL/DMM) - - 2 2 £ -
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e e s e e s s s s e
I/ \\ / \\ / \\ / \\ / \\ / \\ / \\ / \\ / \\ / \\
\/ \/ \ / \/ \/ \/ \/
A |1 vss jlvss |l vss | I ovssa 1 vssa 1 OSGEK i vssa 1 vssa |
\ 7\ 7\ / 7\ - 7\ /
\ \ JN . \ /N s s s ,
Se - ~__- ~__~- - - ~__~- ~__~-
P == P =< Lo~ o~
’ N AN ’ AN AN AN AN
/ \ \ \/ \ ! \/ \/ \/
B | VIOIN_18 || VPP |l QSPI3] || QSPI3] | I vssA |l OS%D%LK ]l VSSA |l CLKM |
\ 7\ 7\ 7\ / \ s\ = 7\ 7\ /
N / N / N / N\ / N / N / N / N /
- ~__~- - ~__~- - - ~__~- ~__~-
=< P Lo~ =< P =< Lo~ o~
’ AN AN AN AN 4 N N N N
/ \/ \/ \/ \ / \/ \/ \/
c | VIOIN I QSPIo] |l QSPI1 || QSPI2] | IVDDA_10RF || VSSA || VSSA |l VSSA |
\ 7\ 7\ 7\ / \ 7\ 7\ 7\ /
N 7 N / N / N\ / N / N / N / N /
~__~- ~__~- - ~__~- - - ~__~- ~__~-
Lo~ Lo~ PRl =~ PRl o~
/ N AN / N N N AN
/ \/ I viown \/ \/
D | QSPI_CLK || QSPICS | | Jgcik !\ VSSA I vSSA |l CLKP |
\ 7\ A= 7\ A /
N / N / N / N / N / N\ /
~__~- - - - ~__~- ~__~-
o=~ P Lo~ P P =< Lo~ o~
Y AN AN AN \\ 4 AN AN AN \\
/ \/ \/ \ \/
E I vss || TDO |l SPIA_MOSI || SPIA_MISO | | VSSA |l VSSA |l VSSA || VSSA |
\ 7\ 7\ 7\ / 7\ /
N 7 N / N / \\ / N / N / N / N /
ST ST ST ST e~ -~ PR ==
4 N N N AN 4 N N N ™
/ / / / / / / /
\ \ )\ SPIA_CSO | vout ! ‘' vbbA !, VDDA |
F | SPIACLK || TDI |l TCk |l N | Il vssA I I
\ A A SN \ _L4SYNTH | ,\ _18vco | _18vco
N 7 N / N / N\ / N / N / N / N /
~__~- ~__~- ~__~- ~__~- ~__~- ~__~- ~__~- ~__~-
=~ =~ =~ =~ P
4 N4 ™ 4 N N ™
! V/ \ I vour M v/
G | RS232.RX || TMS | | ampLL !l VSSA |l vssA |
\ 7\ / \ - / \ /
\ /N v N 7N s\ /
__ - - __ ~__~-
o=~ o~ o~ P o=~ o~ o~ =<
/ N N NN/ AN 4 N N NN/ ™
/ / / / / /
\ \ \ \
H I vss I ePio2 |I cmlocu |1 RS282_TX | | VIN_18PM || VIN_18PM || VSSA || VBGAP |
\ 7\ - 7\ / \ / / 7\ /
\ N N N v \ N N N v
~__- ~__- ~__- ~__- ~__- ~__- ~__- -
PR PR oo~ o~ PR PR PR ==
/ N N N N / N N N N
\/ \/ \ / \/ \/ \/
J | VION |l GPIO_5 |l UARTARX || NERROR | | VSSA |l VSSA |l VSSA |l VSSA |
_out
7\ \ / 7\ 7\ /
N 7 N / N / N\ / N / N / N / N /
~__~- ~__~- - ~__~- - - ~__~- ~__~-
Lo~ Lo~ PRl =~ PRl o~
4 AN AN 4 AN AN AN \\
/ \/ \ / \/ \/ \/ \
K | VDD || UARTA_TX | | VDDA_10RF || VDDA_10RF || VDDA_10RF | | VDDA_10RF |
\ 7\ / \ 7\ 7\ 7\ /
N / N / N / N / N / N\ /
~__~- ~__~- ~__~- ~__~- ~__~- ~__~-
o=~ P Lo~ o=~ P P Lo~ o~
/ N N N N / N N N N
/ \/ \/ wosT cLk '/ \ / \/ \/ \/ \
L | VIOIN_18 || VIOIN_18 || "“"p=""" |1 UARTA RTS | | VDDA_12RF || VDDA_12RF || VDDA_12RF | | VDDA_12RF |
\ A s\ -REQ i \ /N /N s\ /
N 7 N / N / N\ / N / N / N / N /
~__~- ~__~- ~__~- ~__~- ~__~- ~__~- ~__~- ~__~-
=< P Lo~ o~ P P Lo~ o~
’ AN AN AN AN 4 N N N AN
/ \/ / \/ \ / \/ \/ \/ \
M | VDD_SRAM ||  VNWA || NRESET || NRESET | | VDDA_18BB || VDDA _18BB || VDDA _18BB || GPADCL |
\ 7\ 7\ / \ 7\ 7\ 7\ /
N 7 N 7 N 7 N\ 7 N 7 N / N 7 N /
~__~- ~__~- ~__~- ~__~- ~__~- ~__~- ~__~- ~__~-
-~ -~ -~ -~ o=~ -~ -~ —=~ -~ =~
4 N N N NN ™ 4 N N N N ™
/ \/ \/ \/ \/ \ / \/ \/ \/ \/ \
N | vss JI VNWA |l vss |l vss || vss | | VDDA_18BB || VDDA _18BB || VDDA_18BB || VDDA_18BB || VDDA_18BB |
\)L‘ / N\ 7 \\ 7 \\ 7 \\ / \\ / N ) 7 N\ 7 N 7 N /7
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BGA fEps () BRGIRO B &) PlNC:g‘:‘:.) A P;ggﬂ;‘tr(lgﬁa)? B P Eﬁzﬁg?gﬁ%ﬁ% Eﬁzfig?fﬁw L?n/;f{)i)z%ﬁ
B10 CLKM CLKM
D10 CLKP CLKP
M10 GPADC1 GPADC1 A
H2 GPIO_2 GPIO_2 PADAL_CFG_R | 0x5A00 002C |0 10 SIS | 66 | PUIPD
LIN_RX EG 1 |
WARM_RESET_OUT 2 o
12C_SDA 3 10
SPIA_CS1_N 4 10
WU_REQIN 5 |
RTC_CLK_IN 6 |
MDO_DO 7 o
J2 GPIO_5 GPIO_5 PADAV_CFG_R | 0x5A00 0054 |0 10 SIS | 66 | PUIPD
SYNC_IN EG 1 |
LIN_RX 2 |
EPWMB 3 o
EPWM_SYNC_IN 4 |
MDO_D3 5 o
L3 HOST_CLK_REQ HOST_CLK_REQ PADAX_CFG_R | 0x5A00 005C |0 o SEPIEHIE | ISSIE | PUIPD
GPIO_7 EG 1 10
MCU_CLKOUT 2 o
LIN_TX 3 o
WU_REQIN 4 |
SPIB_MISO 5 10
12C_SCL 6 10
MDO_D3 8 ¢}
MDO_FRM_CLK 9 o
J4 NERROR_OUT NERROR_OUT PADAU_CFG_R | 0x5A00 0050 |0 (¢} SEPICHIEA | KA | PUPD
GPIO_4 EG 1 10
SYNC_IN 2 |
SPIB_CSO_N 3 10
WU_REQIN 4 |
RTC_CLK_IN 5 |
MCU_CLKOUT 6 o
MDO_D3 7 o
M3. M4 NRESET NRESET A
A8. B8 0SC_CLK_OUT 0SC_CLK_OUT A
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# 6-1. 5B (AMYO101A H35 ) (42)

NOILVINYO4ANI 3ONVAQV

BGA SR E() KD ey PINcgg’h A P;ggj;;lgﬁi)? BRE) R0 E&ﬁ%ﬂgﬁﬁ ﬁﬁi}ﬁgﬁw L&IE{?%&E

H3 PMIC_CLKOUT SOP[1] PADAK_CFG_R | 0x5A00 0028 | i1 ] | KPR | G | PUPD
PMIC_CLKOUT EG 0 o
LIN_TX 1 o
SPIA_CS1_N 2 10
MDO_FRM_CLK 3 o

C2 QSPI[0] QSPI[0] PADAC_CFG_R | 0x5A00 0008 0 10 KA | KWLM | PUPD
SPIB_MOSI EG 1 10
MDO_DO 2 (0]

c3 QSPI[1] QSPI[1] PADAD_CFG_R | 0x5A00 000C |0 | KR | KSR | PUPD
SPIB_MISO EG 1 10
RTC_CLK_IN 2 |
MDO_D3 3 o

c4 QSPI[2] QSPI[2] PADAE_CFG_R | 0x5A00 0010 |0 | SFREAIZER | FeREHEA | PUPD
12C_ScCL EG 1 10
WU_REQIN 2 |
MDO_D1 3 o

B3. B4 QSPI[3] QSPI[3] PADAF_CFG_R | 0x5A00 0014 |0 | KR | KSR | PUPD
12C_SDA EG 1 10
SYNC_IN 2 |
MDO_D2 3 o

D2 QSPI_CLK QSPI_CLK PADAA_CFG_R | 0x5A00 0000 |0 10 SFREAIZER | FeREHEA | PUPD
SPIB_CLK EG 1 10
MDO_CLK 2 o

D3 QSPI_CS QSPI_CS PADAB_CFG_R | 0x5A00 0004 0 o KR | KIASCIEH | PUPD
SPIB_CSO_N EG 1 10
MDO_FRM_CLK 2 o

G2 RS232_RX RS232_RX PADAP_CFG_R | 0x5A00 003C |0 | SFREHI LR | JFRE 6 L | PUPD
12C_SDA EG 1 10
UARTB_RX 2 I
LIN_RX 3 |
MDO_D2 4 o
SPIB_MISO 5 10
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BGA #2kgi (1) JRRRZFR?) P'Ncgg:] G P;gg;pgﬁ? RO A0 ﬁ&ﬁ%ﬂgﬁﬂt ﬁﬁﬁgfw L&IE{?%&E
H4 RS232_TX RS232_TX PADAO_CFG_ |0x5A000038 |0 o KBICHICH | JepRISSIeE | PUIPD
12C_SCL REG 1 10
UARTB_TX 2 o
LIN_TX 3 o
EPWM_SYNC_IN 4 |
MDO_D1 5 o
SPIB_CS1_N 6 10
F1 SPIA_CLK SPIA_CLK PADAG_CFG_ |0x5A000018 |0 10 RIS | KA | PUPD
EPWMB REG 1 o
12C_SCL 2 10
SPIB_CLK 3 10
MDO_CLK 4 o
F4 SPIA_CSO_N SPIA_CSO_N PADAH_CFG_R | 0x5A00 001C |0 10 PR | HREHE | PUPD
EPWMA EG 1 o
12C_SDA 2 10
SPIB_CSO_N 3 10
MDO_D3 4 o
E4 SPIA_MISO SPIA_MISO PADAJ_CFG_R | 0x5A00 0024 |0 10 KA | KA | PUPD
GPIO_1 EG 1 0
EPWMA 2 o
SPIB_MISO 3 10
MDO_D2 4 o
E3 SPIA_MOSI SPIA_MOSI PADAI_CFG_R | 0x5A00 0020 |0 10 KR | RIASEEH | PUPD
GPIO_0 EG 1 10
EPWMB 2 o
SPIB_MOSI 3 10
MDO_D1 4 o
F3 TCK TCK PADAT_CFG_R | 0x5A00 004C |0 I MR R | FRRCHI R |PUPD
EPWMB EG 1 o
SPIB_CS1_N 2 10
SPIB_MOSI 3 10
MDO_DO 4 o
F2 DI I PADAR_CFG_R | 0x5A00 0044 |0 I KWW FH | TR T4 | PUPD
EPWMA EG 1 o
SPIB_CS0_N 2 10
E2 TDO SOPI0] PADAS_CFG_R | Ox5A00 0048 | I 1y I SV | IAISSI%E | PUPD
TDO EG 0 o
MDO_FRM_CLK 1 o
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# 6-1. 5| [HEBHE (AMYO0101A H3 ) (£)
BGA JEsk5 B (1) KD FEAHO) PINcggh =22 P;ggj;;;ﬁi)’i HRO S E&ﬁ%ﬂgﬁﬂi ﬁﬁ‘i}ﬁ;g(lgﬂ)ﬁw L&IE{?%’&E
G3 ™S ™S PADAQ_CFG_ |0x5A000040 |0 | KPR g | TR B4 | PUIPD
WARM_RESET_OUT REG 1 o)
SPIA_CS1_N 2 10
SYNC_IN 3 |
SPIB_MISO 4 10
SPIB_CLK 5 10
RTC_CLK_IN 6 |
EPWM_SYNC_IN 7 |
EPWM_SYNC_OUT 8 o
L4 UARTA_RTS UARTA_RTS PADAW_CFG_ | 0x5A00 0058 |0 o) KPR | SRpR | PUIPD
GPIO_6 REG 1 10
LIN_TX 2 o)
SPIB_CLK 3 10
WU_REQIN 4 |
EPWMA 5 o
RTC_CLK_IN 6 |
MDO_CLK 7 o
J3 UARTA_RX UARTA_RX PADAM_CFG_ |0x5A000030 |0 I KPR | R | PUIPD
GPIO_3 REG 1 10
LIN_RX 2 |
CAN_FD_RX 3 |
SYNC_IN 4 |
UARTB_RX 5 |
12C_SDA 6 10
MDO_D1 7 [¢)
K3 UARTA_TX UARTA_TX PADAN_CFG_R | 0x5A00 0034 |0 o) KPR | SRR | PUPD
LIN_TX EG 1 0
CAN_FD_TX 2 o)
SPIB_MOSI 3 10
WU_REQIN 4 |
UARTB_TX 5 o
12C_SCL 6 10
MDO_D2 7 [¢)
H10 VBGAP VBGAP A
K2 VDD VDD PWR
C7. K10. K7. K8. K9 |VDDA_10RF VDDA_10RF PWR
L10. L7, L8. L9 VDDA_12RF VDDA_12RF PWR
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BGA HEREE(1) o FEAHO) PINC;gh wr P;ggj;;;iﬁ)’i HRE) Sem) Eﬁtﬁ%ﬂgﬁﬂi ﬁﬁi}ﬁ;g?gﬂ)ﬁw L&’@??ﬁ
M7. M8. M9. N10. VDDA_18BB VDDA_18BB PWR
N6. N7. N8. N9
F10. F9 VDDA_18VCO VDDA_18VCO PWR
M1 VDD_SRAM VDD_SRAM PWR
H7. H8 VIN_18PM VIN_18PM PWR
c1. N VIOIN VIOIN PWR
B1. L1, L2 VIOIN_18 VIOIN_18 PWR
D7 VIOIN_18CLK VIOIN_18CLK PWR
M2. N2 VNWA VNWA PWR
G8 VOUT_14APLL VOUT_14APLL PWR
F7 VOUT_14SYNTH VOUT_14SYNTH PWR
A2, B2 VPP VPP PWR
A1. A3, A4, A5, E1. |VSS vss GND
H1. N1. N3. N4, N5
A10. AB. A7. A9. VSSA VSSA GND
B7. B9. C10. C8.

C9. D8. D9. E10.
E7. E8. E9. F8.
G10. G9. H9. J10.
J7. J8. J9
(1) JBERGES T AIEERS 1 O 0 () M5 5 A SR B
(2)  BIREIR : RABESRPRAFR (HFRAZHEMBL0) .
(B) A& HMRREEMGESIAR ( HIEER , FRNATRET MR 0 FRE 54K )
(4) PINCNTL %4748 : PinMux #2311 APPSS %17 3 4k
(5) PINCNTL #biik : PinMux #= () APPSS i
(6) X : THENEAL T : SA PinMux Cntl #4783 HIME , T T AZReRg 5 b B4R 5 S 48R B RA fu B
(7)  HE:AFSRBAIT
I'=HIA
O = fiith
10 = Hay X\ Bl
(8) EAHARMEBRRA « RAEAMAEERA | #28 RXITX/PULL R4
© RX(HAZE )
- KM NG ERYEER
- JFR A SRR R
TX (Hi gt )
- KM g AR AEEA
- KA gk AR B I IRE) VoL .
Fr RS (AR s )
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9 £

(10) bR/ FHRE - HORAAE N B R E TR B AS . Wl R R B A R A N R R B

- ORH : WERRLE) P SR .
- bR A EREESYITE.
- T AR S BOTE .
- AEH N ERBT R
FHER “-7 FoRAEN .

ALJERIRRRIRA © SA0RMIEECIRA | #3008 RXTX/PULL R4

RX ( HiANZZh4s )

- KW NG AR
AR %N 2l =)

TX (s )

- ORH P E AR

- 8S: fii/fl MUXMODE &1 1 R ZE ik i 220 3RS -
PAPIRAS (AR ET RS )

- KM BN B AR
- b AER RS BOTE .
- FE AT RIRFESIT A
- ANEH N ERhLE) FFE
FHEL AT <7 RoRAE

B nt AR o i s b N
TR B
THER TG LR H R

(11)  Pin Mux Control Value Bt&4 227 £ 25 (111 4 £z,

14

FERE PR A
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6.2 55U

&

ST A B 10 51 ( NRESET BRAk ) #GZARRAB 8 5 Bk, REEENRZ , MRBIFRAH
VIO HJE , MIASHE ST BB IR B IZ LE 5] .

x 6-2. BHME S

&K B 51 Bl AMY 5] jiy
CLKM XTAL CLKM 3| 5 A B10
CLKP XTAL CLKP 5/ A D10
GPADC1 GPADC #iA 1 A M10
NRESET NRESET #iA A M3. M4
OSC_CLK_OuT R 1% 25 6] Bl A A8. B8
VBGAP LS| B A H10
% 6-3. CAN {555
B 54K Vi 5 A AMY 3B
CAN_FD_RX CAN #2408 ' J3
CAN_FD_TX CAN & i%¥# 0 K3
xR 6-4. B85S
55 2W P 5| BT A AMY 5|
MCU_CLKOUT MCU I 4 o J4. L3
PMIC_CLKOUT PMIC Hif ity i o H3
X AT AR YRR . & 5] S48 SOP1.,
RTC_CLK_IN RTC A C3. G3. H2. J4,
X AEIR R BRI A e B . A X 2 EAIE R L4
BB HEARZE T
% 6-5. EPWM 5= H
552 i 5| A AMY 3|
EPWMA EPWM #ith A 0 E4. F2. F4. L4
EPWMB EPWM %t B o E3. F1. F3. J2
EPWM_SYNC_IN EPWM [F55A I G3. H4. J2
EPWM_SYNC_OUT EPWM [ 254 th o G3
% 6-6. GPIO {5 S ¥iH]
B2 PAEH 2| BT AMY 3|
GPIO_0 bni:E kPN 10 E3
GPIO_1 e L PNE HE 10 E4
GPIO_2 SN TP NE O 10 H2
GPIO_3 AN 10 J3
GPIO_4 3 A4 10 J4
GPIO_5 3 PN 10 J2
GPIO_6 RN 10 L4
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* 6-6. GPIO {558 (4%)

552K L 5| KA AMY 3|l
GPIO_7 3 AR A 10 L3
* 6-7.12C 1548
B8 B Vi 5 A AMY 3B
12C_SCL 12C il 10 C4. F1. H4. K3.
L3
12C_SDA 12C ¥4t 10 B4. F4. G2. H2.
J3
% 6-8. JTAG 55 #itH
5B B 5| sl AMY 3|
TCK JTAG JURH S I F3
TDI JTAG JRHHE A I F2
TDO JTAG W S i O E2
T™S JTAG I e A ' G3
% 6-9. MDO 5B
554K L] 5| BI2KE AMY 3|
MDO_CLK MDO Fif 4 o D2. F1. L4
MDO_DO MDO % 0 o] C2. F3. H2
MDO_D1 MDO %3 1 o C4. E3. H4. J3
MDO_D2 MDO % 2 o) B4. E4. G2. K3
MDO_D3 MDO %(#R 3 o) C3. F4. J2. J4. L3
MDO_FRM_CLK MDO i it (o) D3. E2. H3. L3
% 6-10. IS 5L
H52H L] Glp:E s AMY 3|l
VDD 1.2V A% IR PWR K2
VDDA_10RF 1.0V RF HLJ5 PWR C7. K10. K7. K8.
K9
VDDA _12RF 1.2V RF HJ5 PWR L10. L7. L8. L9
VDDA_18BB 1.8V 1AL L I PWR M7. M8. M9.
N10. N6. N7. N8.
N9
VDDA_18VCO 1.8V 0L L YR PWR F10. F9
VDD_SRAM 1.2V SRAM HiJ5 PWR M1
VIN_18PM 1.8V A% IR PWR H7. H8
VIOIN 1.8V Bl LI PWR Cc1. N
VIOIN_18 1.8V B IR PWR B1. L1. L2
VIOIN_18CLK 1.8V 4L AL iR PWR D7
VNWA 1.2V VNWA HijH. #H%& %85 SRAM Hij. PWR M2. N2
VOUT_14APLL 1.4V B L5 PWR G8
VOUT_14SYNTH 1.4V B YR PWR F7
VPP 1.7V VPP HLi . RIS 22 5 i L FRLR PWR A2. B2
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# 6-10. HIEE S (4)

B85 i 5| fR A AMY 3|
VSS B GND A1, A3. A4, A5,
E1. H1. N1. N3.
N4. N5
VSSA e GND A10. A6. A7. A9.
B7. B9. C10. C8.
C9. D8. D9. E10.
E7. E8. E9. F8.
G10. G9. H9.
J10. J7. J8. J9
% 6-11. QSPI 251 H
554K P B 5| AMY B[
QSPI_DO QSPI #4E 17 0 10 c2
QSPI_D1 QSPI H¥fir 1 [ c3
QSPI_D2 QSPI ¥ 7 2 [ C4
QSPI_D3 QSPI ¥ 7 3 [ B3. B4
QSPI_SCLK QSPI H 4l 10 D2
QSPI_CS QSPI i Fr ik % o D3
% 6-12. RS232 {5548
EEH4K L] i) i AMY B[l
RS232_RX RS232 #:U 4 ' G2
RS232_TX RS232 %% 9 H4
= 6-13. SPIA 5
fBELH i 5 A AMY 5|
SPIA_CLK SPIA I 10 F1
SPIA_CSO_N SPIA i 0 10 F4
SPIA_CS1_N SPIA ik 1 10 G3. H2. H3
SPIA_MISO SPIA MISO 10 E4
SPIA_MOSI SPIA MOSI 10 E3
%% 6-14. SPIB {5t HH
B4 i 5| IR AMY E|
SPIB_CLK SPIB It 10 D2. F1. G3. L4
SPIB_CSO_N SPIB Ai% 0 10 D3. F2. F4. J4
SPIB_CS1_N SPIB Ak 1 10 F3. H4
SPIB_MISO SPIB MISO 10 C3. E4. G2. G3.
L3
SPIB_MOSI SPIB MOSI 10 C2. E3. F3. K3
% 6-15. RGf5 5
a5 JLH 5| f A AMY 3|
HOST _CLK_REQ E U R o L3
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£ 6-15. RS0 (4)

B 58K L 5| KA AMY 3|l
NERROR_OUT NERROR %t {5 o J4
SYNC_IN BN | B4. G3. J2. J3. J4
WARM_RESET_OUT T (% o G3. H2
WU_REQIN MR R A ' C4. H2. J4. K3.
L3. L4
% 6-16. UARTA 5515
58K i 5| A AMY 3|
UARTA_RTS UARTA RTS #i it o L4
UARTA_RX UARTA Bl ' J3
UARTA_TX UARTA K o K3
% 6-17. UARTB 2515
552 gy 5| kA AMY 3|
UARTB_RX UARTB #5504 ' G2. J3
UARTB_TX UARTB K i% %4 0 H4. K3
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7 s
71 EXT R KB E

23 @) B/ME BoRfE i:=Uiv4
VDD 1.2V ¥ g 05 1.4 Vv
/O Ha i ( 3.3V 5% 1.8V ) : Jiffi CMOS 1/O 7
VIOIN HHIFIEG VIOIN HfE HF izt 05 38V
VIOIN_18 FF CMOS 10 [17 1.8V 1 0.5 2 v
VIN_18CLK FHT BB 1.8V HJR -0.5 2 \Y;
VIN_18BB 1.8V 4 FE A4 HL YR -0.5 2 \
VIN_18VCO Hijsi 1.8V 414 VCO i 0.5 2 v
VPP LRI 22 4% B Hi s HEL YR -0.5 2 \Y;
FHLFE LVCMOS A , 3.3V 5 1.8V ( Fads ) 0.3V VIOIN + 0.3
AR R | xR LVCMOS I |, £E 3.3V/1.8V (BRI R ) & 1F T VIOIN + 20% , fiik v
AT, AR A &5 I 20%
CLKP. CLKM S R i ] -0.5 2 \Y;
NN N B S T EUR T & 3 IR 0.3V, FREIAZ 110 NE
EHAY ER 2 _
Fir iR R T S A 20 201 mA
Ty ARSI -40 105 °C
Tste JEEE] PC WL 5 A7 5 Y -55 150 °C

(1) BRI 2 R AHE (T T FME T e 20 83 A IS UK AR . X EESUNIE I BUE E | IR RS AL IZLE SR T AR AE # & 7T

FAF VSN AR AT T REW IEFIZAT o I (RIAL T4 008 o R AUE 2 F T 7T

(@) BASAU , FiA R T Vss.
7.2 ESD %%

BE RN AR F I AT S

Uiz L4
NS (HBM) , 7546 ANSI/ESDA/
JEDEC JS-001 (™ Pt +2000
vV, Lany v
(EsD) it Jo S (HH (CDM) | 747 ANSVESDA/ e +500
JEDEC JS-002 #5#f®@) B ff 8] +750
(1)  JEDEC 3¢#% JEP155 }iE : 500V HBM AISzEfERRE ESD I iife F e &
(2) JEDEC (4% JEP157 #i5T : 250V CDM Al szHLZEAR#iE ESD ¥l i F &4 k=
7.3 kE/NEE (POH)
258 ()™ BATE&M Fa#% CVDD HiFE (V) _EHU/INET 3 [POH] (/DT )
105°C T, 50% G345 5 45 L 1.2 100,000

(1) CATIEER , B pUREE S, IF BRY REUESCEN T T 20> & 5 T1FRAE S S5 0F TR fRIETE
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7.4 BUGBIT %M
B/ME RHRIE BANE|  BAr
VDD 1.2V $F iR 1.14 1.2 1.26 %
VIOIN IO HiJE ( 3.3V EH 1.8V ) : ) 3.135 3.3 3.465 v
FT5 CMOS 1/O #BFfE L YR 12 4T . 1.71 1.8 1.89
VIOIN_18 FI-T CMOS 10 ] 1.8V HJ 1.71 1.8 1.89 v
VIN_18CLK FH T I BT 1.8V HL i 1.71 1.8 1.89 \Y
VIN18BB 1.8V B A L 1.71 1.8 1.89 v
VIN_18VCO 1.8V §H4i VCO 1 1.71 1.8 1.89 v
Vi HRA N S 1.8V R ) 1.17 v
RN S 3.3V 1) 2.25
Vi R4 AR S ((1.8V 1R ) 0.3*VIOIN v
HL R4 AR LT 3.3V At ) 0.62
Vo P BIE (Ion = 6mMA) VIOIN - 450 mV
VoL % P R (o = 6mA) 450! mv
ViL (1.8V Bz ) 0.2
NRESET Vig (( 1.8V #5x ) 0.96 v
SOP[1:0] ViU (3.3V #i ) 0.3
Vi (3.3V 1K) 1.57

7.5 —RMEAT4RFE (OTP) BB TR 221K VPP #4%

ZANITRUE TR OTP WL ORI 2 HEAT AL T 5 (IS AT 261, HACE M T A S IE KR shdfF. e T ORI 22
HE N RS E B B (B AERROAR ) (R RR T, P R VPP R

7.5.1 X/ OTP eFuse 45 FE4B1EHRFE

£ YLEA BAME  BARRE BAE| AL
VPP TR I AT HAH] B ORI 22 ROM 35 (1% LR HL Y [ NC®
OTP 4 FE 1 ] HE T {5 22 ROM 35 fr) ey 5 e 1 s [ (1) 165 1.7 1.75 v
VPP it i 5 52 ] WIRARAL VPP H i )l g S /N, T n] e 2> 33 24| /hEf
CIERAERETY
I(VPP) 50 mA

(1)  TEIEHWBATHIN , ARLA VPP JEn . x5 v] LU 2% 3] VPP i 7 /b e R 25 R S8t
(2) NC: Eiki

#HiE
RS VPP L URJE R, BT HAB IEPURIT S e

7.5.2 FEFER
Xt OTP HL T LRES 22 B B g BEAT ZR AR, DAZ0005 2 LU AR 225K -
o HARXE OTP Ff7 a8t AT gmAent |, UAIZEH VPP k.
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7.5.3 X REHIEN

RN I T ORE 22 2 KA T1 &0, KU E S 800 7 ORI 22 T e 2 th TR AR 2R 1 sl A 1
FUASIERAT R AL MIREBE AT RE S 2L TI S J0ikiaqT | JF B TR EiRAE w7 ORI 22 22 il T 88 4F 4T
o TUSTERS . I, 72 T ORB 22 W] A IE B S OL T, THORASRIBAE T 5T
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7.6 HIRIIAL

7.6.1 X Z)#£ 3.3V I/O ##
2 7-1 N4 7ETE 3.3V /O RN AR R B 35 2E 0 FR YR
£ 7-1. EIEYRE - RThEE 3.3V 110 #R i

EELYR FH EEL YR Rt L PR 2R kR REF X 10

3.3V 5 110 I 1 VIOIN

o . S #iN : VDDA_18VCO. VIOIN_18CLK.
1.8V AuDﬁSé%WFﬂ APLL VCO. fA#iRE#% IF BUR#LL . VDDA_18BB. VIOIN_18. VIN_18PM

LDO #ii : VOUT_14SYNTH. VOUT_14APLL
e #\ : VDD. VDD_SRAM. VNWA. VDDA _12RF

1.2V WA FI SRAM, RF. VNWA LHE)o 111 - VDDA 10RF -
7.6.2 XIH#£ 1.8V /O ##h

R T-2 N F T IEIAKTIFE 1.8V /O #Fh AN H R B 31 2348 1 B IR #L .
R 7-2. BIFEHSFE - [KTh#E 1.8V /O $HFH

IR

H IR B 2R

#HEH AR 10

B APLL VCO. SR 28 IF KA.

A 1 VIOIN, VIN_18PM. VDDA_18VCO.

18V Js VIOIN_18CLK. VDDA_18BB. VIOIN_18
LDO #ith : VOUT 14SYNTH. VOUT_14APLL
i\ : VDD. VDD_SRAM. VNWA. VDDA 12RF
1.2V W7 F SRAM. RF. VNWA s - =

LDO %t : VDDA_10RF

7.6.3 BOM f#14£#9 3.3V I/O ##
% 7-3 /48 7t BOM AL 3.3V /O FHFN A1 FE s e ) S 4 1 F Y5
* 7-3. HEHEME  BOM 401K 3.3V 110 &4

ZER] FH FEL YR L HEL IR B3R RAEF A 10
3.3V ¥ 110 I 1 VIOIN
#A : VDDA_18VCO. VIOIN_18CLK.
R APLLVCO. bk IE H VDDA_18BB. VIOIN_18. VIN_18PM
1.8V wh > VR ’ LDO #ii : VOUT_14SYNTH. VDDA_10RF.

ADC

VDD_SRAM. VNWA. VOUT_14APLL.
VDDA_12RF. VDD

7.6.4 BOM {1449 1.8V I/O # 7+
X 7-4 A48 7 BOM AL 1.8V 1/O 3 AR 8 H Y5 31 B8 () L Y50
F 7-4. BRI - BOM 4L 1.8V 110 $H#H

LR

H FRIR AL P AR

A IRAEK 10

1.8V

AT APLL VCO. AR %% IF JIUKBR4L .
ADC. #¥¥ /0

i : VIOIN., VDDA _18VCO. VIOIN_18CLK.
VIOIN_18. VDDA_18BB. VIN_18PM.
VDDA_18VCO

LDO #iti : VDD. VDD_SRAM. VNWA.
VDDA _10RF. VDDA_12RF. VOUT_14APLL.
VOUT_14SYNTH
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7.6.5 ZZ 1
FEUT RS

o b1 BER, BAMEESNE MCU I I)fE
o dhih 2 AhES, dAE MCU

PIR
VDD | Voltage - VDD | Voltage Voitage sensor
Serial Serial Regulator :
EN l l
QsPI

QsPl ypp
T L TXA TART
TL Y ReseT
TX2 TX2
Host Wakeup Host Wakeu P
IWRLE432A0P External MCU IWRL6E432A0P External MCU
RX1 RX1

SPI SPI
el e
L RX3 L RX3

XTAL XTAL

Topology1: Autonomous mode, with ability to wakeup external MCU Topology2: (Example — Industrial) Slave mode, under control of external MCU

& 7-1. ARG

T 1 F 0 HEER | IWRL6432A0P o] fIEEBRME RS LA N MAF N FACEESS . EIXFEMT |, WERRH &b
T 25 34T BT A AL P I vb W R LA 88 DLAE AT IEAE , AN T MR 4 AL R B B R R R . K2 B B R A A
IWRL6432A0P & 1 A2 MCU , R w2 1T i 5 R4 imik LIN/CAN AL IEZ AMB EHL

RIS 2 F o AR, IWRL6432A0P Hi4MEE MCU #5 , HKE 0 ACTHAE 4428 MCU  E58 k. 7EIX F 3 i,
T, RN ERE R, 3 HAME MCU 78 K 2 $t [8] AR FFsATIRES .
7.6.5.1 HJFEHIH

Ftxf BOM TR AAMR AR, S$0F SCRFPIAMAS IR IR Ih . LI 7.6.1 2075 7.6.4 AR E 45 1 XL
BT, ARG 1.2V PR AE A ER PRI R AN R R AL | R B YRR BN A

£ BOM ALK, w] DA AR S AL (1 — AN iR (1.8V) BUPASHLJE L ( 3.3V M1 1.8V ) N defhfitrn. 7
BOM fitfbhith ™ , LN ERAERL 1.2V BJEHL.

EARIHFERI NN, ol DU AN RS ( 1.8V Al 1.2V ) =% ( 3.3V, 1.8V fl 1.2V ) N Efted | irf
X8 E S ARt AN PR AL . FEARTHAEIR AN ANEEN AR 1.2V B . SRR 1.2V BIE e 8
4 R FH W A D A

7.6.5.1.1 BOM L=

FEMREART , PR — 1.8V R R AR EUE A 3.3V Il 1.8V fa kB BB ARl . IR — N H R HUC R AN LR
PR T 09 10 %
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K| 7-2. BOM AL B yE 7 ( A& : 1.8V /O ¥ , A : 3.3V I/0 #H#h )

7.6.5.1.2 (L DiFERER

I AOE A T 7R BRI R RN o A PR AN ERSL (1.8V AT 1.2V ) Bi=ANE RS (1 3.3V, 1.8V Al
1.2V ) fitr.

B 7-3. ST YR (/£ : 1.8V /0 $R$h , A8 : 3.3V IO #H#h)
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7.6.6 BOM {LLZ7H M9 ES LDO Fi it 245 25 25 A g 1F

BN T FAR A S A UUE LS A S LDO i Hh B AR 52 B0 vh SU VRO AR R AN BT . S TR R R
falkas—H#F , AEE LDO 73/t OUTPUT Al GND 2 [HER:— Mgyt A Ay, DARE Wzl 3 . Ul b
IRIERBN XTR A ESS . TRV T A SR R/ MENR K E. ROFBSERERFERME. FZME
FEAR AT LI AL

#1E
1. WRZFEERRIFARECHE N, SIFRTERE T RE SRR,
2. BRI AR AL AR I ST o AT AT FE T R 25 M I A P R B R T RE S PR MR E o Tk R AR 6
AR A ek I 46 52 VL -

7.6.6.1 HH AR

RT1 LT1
%utput I o
(Ball [ ct | Lumped
| capacitor and
Internal LDO | ESL1| the associated
(Generic view) | ESR1| parasitic
RT2
LT2

B 7-4. fH BRI A FR R ER FEAE (T RES )

1.2V 7 LDO FE N MAME N 4.7uF B2 RE A28 . B A% A AS [7 38 20 B (1) 2 2 W BH/ e 25 U G 1] 7-4
. “RT17 Al “RT2” 43 2 IR BR B 5 25 51 2R B LR M e LR 3Rt 27 AE WiBH . [RIBE , “LT1” f1 “LT2”
I3 R AR ER B A 2% 5] 2R B LR AN E R AR AL R AR . “ESLAY F1 “ESRA1” & 2R B A B 1 R0 B HL K
R, % 7-5 25 7 M A A M R/AME . SR AE AN gAY .

7.6.6.1.1 1.2V # LDO

IHERZ F5 - VDD
* 7-5.1.2V % LDO %

B/ME SaAUE mAME AL
C MEE 3.6 47 5.2 uF
Fovr i 27 AR s Lp 1 15 2 nH
RYFIH A Rp @ 15 20 35 mo

(1) Lp=LT1+ESL1+LT2
2) Rp=RT1+ESR1+RT2

7.6.6.2 UL AR
1.2V RF LDO. 1.2V SRAM LDO #1 1.0V RF LDO FEMHANMAE N 10 F F1 2.2 u F LRI

£
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Internal LDO
(Generic view)

SF > FL A A A R P R b A 2 PR PR FLK

] RT1 LT1 RTC2C LTC2C
(Ball) — T T
[ a1 2 | Lumped
| | capacitor and
| ESL1 ESL2 ' the associated
| ESR1 ESRY | parasitic
- _ _ __3~= ]
RT2 RT3
LT2 LT3

B 7-5. il B AR R R FAEBE (EBRTHABEARE)

gy L R A S R 3 20 AL P B A R B e A e N TR 7-5 . TR, S ERAR AT 2 R DA B
JERRBIFE—NEFLR © “RT17 A “LT17 RIEBRPE N H A28 51 R AL 23 A2 F E AT e K

WBE—NHER . “ESL1” Al “ESR1” 25— EH B ARNA R BB REMEBH. “RT2” Ml “LT2” 7252

B ANEFRD|BEEDE - ANEERE L “RTC2C” H “LTC2C” &AL 2528 2 [A] 47 2% 1 F B AN FL gk
WEZAHEERR . “ESL2” il “ESR2” &5 “ AN A A SR B AT BH . “RT3” Ml “LT3” 437l &

5 A HUA AR AT 2 R A 2k F FELAT LUK

#1E

SR VCREX P F AR 8 SR 4% AR BRRCE -

7.6.6.2.1 1.2V 5/47 LDO

JRER 47K : VDDA_12RF

R 7-6. 1.2V 5145 LDO % it

B/ME BRUE BAE Hfr
C [ UE C1 4.9 10.0 11.0 uF
c2 1.3 2.2 2.4 uF
FOVFIATH A7 A FRR | JRERBISE 1 NHAAR 514 (LT1) 0.3 0.6 nH
WA 1 Dz (ESLT + LT2) 0.4 0.7
PN 3 51 R 2 IH] (LTC2C) 0.1 0.3
WE 2 AN RS (ESL2 + LT3) 0.4 0.7
FVFRH AT A AR | JRERBIZE 1 SHAAR DI (RT1) 1 5 mo
WEE 1 NS (ESR1T + RT2) 15 25
PSS T &2 H] (RTC2C) 1 5
WHEE 2 NS (ESR2 + RT3) 15 25

7.6.6.2.2 1.2V SRAM LDO
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fREk#4 % : VDD_SRAM
% 7-7.1.2V SRAM LDO %ty

BAME HAYE BNE Hpy
C HIE U C1 49 10.0 11.0 uF
C2 1.3 22 24 uF
FoVF R H A7 AR U JRERFUES 1 SRR TILR (LTY) 0.5 1.0 nH
WE 1 AN AL (ESLT + LT2) 1.0 1.5
PN g 5 42 [] (LTC2C) 0.5 1.0
WEEE 2 NSRS (ESL2 + LT3) 1.0 15
o B AT AR LR JREREIE 1 NHRAA G (RTT) 1 mo
WE 1 AN AL (ESRT + RT2) 15 35
PN g 5] 4k 2 7] (RTC2C) 1
WE 2 AN AL (ESR2 + RT3) 15 35
7.6.6.2.3 1.0V #/47 LDO
IRERZ K . VDDA_10RF
# 7-8. 1.0V 535 LDO %y
B/ME ATUE BAME XA
C mE C1 4.9 10.0 11.0 uF
C2 1.3 22 24 uF
O A A AR LR JRERBIE 1 NHARSIZ (LTT) 0.3 0.3 0.6 nH
W 1A SS (ESLT + LT2) 0.3 1.0
Wi 2 88 51 L2 Al (LTC2C) 0.1 0.3
W 2 Mgt (ESL2 + LT3) 0.3 1.0
S i 2 2 L B PREREISE 1 AR R34 (RT1) 1 5 mo
W 1 A HA S (ESRT + RT2) 15 25
WA AR 5 42 0] (RTC2C) 1 5
W 2 MRS (ESR2 + RT3) 15 25

7.6.7 BEE FIL RS

F 7-9 TR 1.8V BRSO T UNTE RX 2 -105dBe ( RF 51/l = -15dBm ) 11 H AR B P ZREBURISL
PR adB F dB UK FR , Bl , IES0EIEIN 1dB 2 S BURBHFIE I 1dB. 51 A ME R E TR E W% T

Jiti 1T 4D L 5% 3 N P A 1) 08 A BELSF-
R 7-9. BRSSP

Sk (kH2) WRTE AR S
1.8V (uV/ ¥ Hz) 1.2V (uV/ ¥ Hz)(" 1.8V (mVpp) 1.2V (mVpp)("
10 6.057 44.987 0.035 1.996
100 2677 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
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R 7-9. BERISUE IR (4E)

R 75 A LIRS
iR (kHz) -
1.8V (uV/ v Hz) 1.2V (uV/ 4 Hz)") 1.8V (mVpp) 1.2V (mVpp)")
5000 0.0798 0.667 0.079 0.297
10000 0.0178 0.104 0.017 0.046

(1) 1.2V MRSk RS OUE T2 R FE IR RC & . 5T BOM HRAGIIE | 1.2V M IS0 AT .

&

AR 1.8V W7 /SR G T BOM JLAL 3k rh i 1.8V FLi

7.7 RN

R T7-10 FUH T SCRF RS -

R 710, BAEEIRRES

FRIRRAS SR

Gz AN FE RS R i IEAE HEAT S AR MR Bk o i i RS

IEAERL EFE AT YRR AR 4 IEAE AR B 356 (D

N 2% PR PR GER Ml / R I 8 A A5 T ) 2 PR B ] EE S0 ER RS
SRR |, ERET |, SOFRAET RS ( BHEG. LrERpkor g ) |, JFH &0

R AN IIHRE T 5] T
FAFAT LR PSS i AR , AR 3 PRI . IR MENRAR HY AT LAE 3 22 4> Sh s nge AN Py F et
Fedfedr ksl .

(1) BRACTH ARG D230 L HTAE 1 13 3 DO A -

7.7.1 LjFE4 ST
L 7-11 MR 7-12 FUH T ArFRE$AEAE 25°C MBS RIARFR L B2 F R, AN A B Y8 P0 F R0 R 2R C B v A 4 B s X
B SR T FE .
# 7-11. 3.3V 10 #:\F Kifh i+ Thig
e Ih#E (mW)
ARThFEAES BOM fRALAE

WEF (1TX. 3RX) STk 12.5MSps 803 1064
WE (1TX. 2RX) {E4EHI% = 60GHZ 720 950

BW = 2GHz
5 (1TX. 1RX) RX 1435 = 30dB 690 910

TX iEi# = 0dB
A ﬁ)f #H Kiz3) SDK OOB %17 30 120

W&,
N APPSS CM4 = 20MHz , 1.2 19.0
=R FECSS. HWA Wit , SPI A%k ’ '
VR EE IR AR 1REATERESE = 114KB 0.66 0.67
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2 7-12. 1.8V 10 =R T KT Th#e

SO I3 (mW)
TRTHFAER BOM R AkAER
sl (1TX. 3RX) SKRE © 12.5MSps 803 1064
T3 (1TX, 2RX) A = 60GHZ 720 950
BW = 2GHz
WH (17X, 1RX) RX J1i = 30dB 690 910
TX 3B = 0dB
EAEART ﬁgﬁk@iﬂ SDK OOB ##k4T 80 120
. APPSS CM4 = 20MHz ,
7N FECSS. HWA I , SPI %k 10.9 18.6
R JEE R TREFE1% 98 = 114KB 0.48 0.48
F 7-13. 3.3V RIIFER - I R B T FE
2% & HEUE (mW)

SHERRNRECE - 1TX. 1RX

ADC RAFf#i# = 12.5Msps

R &5 U (] = 25ps

LAt R A K % R B[] = Bis
fFi’/‘JIjJ%% ( FTERIIN — S8 | Lt ATk AL 2 = 35MHZz/us B Ny 1Hz 12
) TR B PRSP = 10

FER A = 300us

REMU SR =1

B AL B N TE T 3NIEAT Ja NI RERRRAS o TR B BRI -

TREE B = 114KB

7.8 B HUE BRI SRR K
R T-14 SRR 7> BRI

R 7-14. G EPERKIEE B

BNHIR
R 10 B EEC) (mA)
@)

1.2V : i1 1.2V BENIKS) | 1.8V : d1 1.8V BIEHIKE) | 3.3V : i1 3.3V B MG

MR RO FEM S R | IFTA W SRR DS B | T T SRR S IR
BOM flifk 3.3V ANiE 1360 90
BOM ik 1.8V i 1450 ANiEH
I 3.3V 1100 270 90
IR Ih#E 1.8V 1100 360 ANiEH
(1) PATEMF R EBIAE |, A5 1TX. KA TDM MIMO #3{1) 3RX 47 HWA. M4F Fas i & Fh E LIRS /4% D 4h % ( CANL 12C.

GPADC ) , 75NV FRl Y HEEAT I X
@)
®)

5T HA) ERLIA(EL A A S 20 R L I R ST TR A5 AL
WY VIOIN L g T F B 480 Je H ARSI
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7.9 K DFE 4§54

o TX R B

- M\ 0dB %] 26dB TX & , K 1dB

RX 425

- skbr RX @IE

- M RX 25 30dB & 40dB , #KJy 2dB

VCO
- A VCO 7 i ik 7GHz R Sl iy 4

- XA 175kHz. 350kHZz. 700kHz. 1400kHz
- AP R T

B JEP A%

- IFFI IR HT B v BMHzZ

- 40dB A, SCHRFP A BER L I

- 90% A LME — B TE R AR IR 90% (i T UE RS K BRI B A AR A )
- 80% A WLME — i G R AR TR 80% JF H b1 T BRI AR I AT HR 30% (5 90% AI WLAAHEE )

SRR ADC SReREdZe

- 1.0, 1.25, 1.667. 2.0, 2.5, 4.0. 5.0. 6.667. 7.692. 10.0. 12.5Msps
T 512

- SRR AR SRR A

o SRR M AIALE | B A R [a)n] DA 8 82 DR, BeAh , SRR SRR 2 R [E AR
b, B2k TR AR v 2 PR R 8] P9 8 B THAR R . HREZ VAR R | I S 2 KL G S s

fIZh R A o
© ATES AR AR o A SR K R R ( THECP I ) SR ERARAE i AR ER
- BB ALK R Eh 25

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

AN

One Frame

N

Y

+

\%mtemrameimetime .
&‘ (Typically 1's to 10's of ms)”
Inter-chim idle time

|
|
|
:
| (typically & ps)”
|
|
|
|
|
|

: Inter-burst idle time

! (Typically >= 115 ps)™?
|

#2157 DFP API S04
B 7-6. THA 518 ST RE £ MV S ith 28
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7.10 SFARIAS
TEREW ) TAE A SIS ( BRAEA AW )
2 B/ME  HEME  BKME| BfL
57GHz & TX B3 = 0dB 16.2
A R4 S ) (EINF) () 63.9GHz dB
TX iR = 6dB 1.8
Sy (4 ) () -
I 1dB R4 5 ( #4h) 9 dBm
rhA 5 (9) 5/ MHz
ADC FAfdl e (SEh ) 12.5| Msps
ADC 4 ¥R 12 V2
R AE T IR EIRP 15 dBm
PR IR T 26 dB
AR ] 57 63.9| GHz
Wb RE | RHCESR 400| MHz/us
1MHz { R I HIAR (o2 e 7 57GHz % 63.9GHz -89 dBc/Hz
(1)  #ATXIFRE. EINF 5 RF fl TX-RX AT R. 155 xWRL6432A0P ] Tx BRI Rx 4425 @4
(2) 1dB JE4is (Ardh ) et DMK T ffk HPF 4k E A28 10 1 4 2 i 5 P Sk 2147
(3)  HERUFMN (IF) B RIEIENE , BAEEN M Ei@ M. nTHEM HPF MgEagn T
AT H HPF # f 4% (kHz)
175, 350, 700. 1400
I B A PAT BRI B RS-/ £0.5dB F T S
7.11 CPU k%
TEREB ) TAE 24 SIS ( BRAES A A )
¥ B0 - XA
I B I ol 160 MHz
(MAF Z510) o fifess — A (F2R + 50R ) 512 KB
H L3 A0 256 KB
LE AR
it LT HWA [ L3 17452 256 KB
(1) L3l ieE
7.12 FFHARME
F 7-15. AMY E 3 ) FEEFE [AMY0101A]
AdRin() @) °C/W®) (3)
RO ¢ g B4 6.4
RO 5 45 5 B R IR 18.1
RO ja g B R 36.9
Psiyc s Al 3.24
Psijg 4 i B LR R 17.7

(1) BAXRFIHMERIERNEZEL
(2) °CIW = /.

I S W] SRR IC HFEHTTHr

(3) BALAALET JEDEC jE X f 2S2P #4: ( T JEDEC jE X[ 1SOP R4ii) Theta JC [R© jc] ERAN ) |, K BEFREEAN R A AR fb ity 58

. ARELER , ST EIANJEDEC Rk

JESD51-2, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still Air)

JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
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JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

JESD51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements
(4) MR AF : 25°C BRI = 1.306W

7.13 REEH M E

AT IR AR S T T AT A T E 00 R S 3 R S 2 R e it 7 Tl L

7.13.1 BN AFHIK L6557 77 1] ]

B 7-7 J&7R T T A7 A AT A ST Hh = AN F WSS E & A T b v Ak B A 1 BB R R R S R . Y Ll dB S
PR RIG A X il DU S B SR

RX field of view (FOV) across Azimuth (normalized to boresight gain)

Rx1
4 T T T T T T T T T T
o
A
{ o=
©
o
x
o
-12F 60 :
61
14 - 62 &
- 63
-16 | 64 1
_18 1 1 Il Il 1 1 1 1 1 1 1 1 _18 1 1 1 1 1 1 | 1 1 1 1 L 1
-70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 -70 60 -50 40 -30 -20 -10 O 10 20 30 40 50 60 70
Angle (Degrees) Angle (Degrees)
Rx3
4 T T T T T T T T T T T T T
)
&
=
©
o
X
o
18 | . . | | | | | | | . ! .
-70 60 -50 -40 -30 -20 10 O 10 20 30 40 50 60 70
Angle (Degrees)
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RX field of view (FOV) across Elevation (normalized to boresight gain)
Rx1 Rx2

Rx gain (dB)

-14 62 |
——63
16 F 64 |
_18 T 1 1 1 4 ] 1 1 1 Il 1 1 1 1 _18 1 1 1 1 1 1 1 1 1 1 Il 1 1
-70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 -70 60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70
Angle (Degrees) Angle (Degrees)
Rx3
4 T T T T T T T T T T
2 1
o
2
: =
©
()]
%
o
_18 1 1 1 1 1 1 1 1 1 1 1 1 1
-70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70
Angle (Degrees)
B 7-7. BB R &N (FoV) baEf A iHIY 25
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7.13.2 RIXBHIA LG5 77 I ]

W 7-8 JE7R 1 757 L A AU AR ST T b A Rk s 1 MR R 2R O 1 .Y RO 0dB BRI B SF Y EIRP (LA dBm JNERAL ) X AR R AR ( AN
fr) .

TX Output Power Across Azimuth

tx1 tx2

S T O S S N T S S
-70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70
Angle (Degrees) Angle (Degrees)

TX Output Power Across Elevation

tx1 tx2

L I L L L L L L L L L L
-70 -60 -50 40 -30 20 -10 0O 10 20 30 40 50 60 70

Angle (Degrees) Angle (Degrees)

& 7-8. RiXssREBMN T FE
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7.14 R&ALE
K 7-9 S 1 R LRI B AR ]
1150 um
EH' ¢ 0.37mm
N10 Rx2 2000 um Rx1
| 790um
i 880 um -
1.98mm | Txq 1920 um Tx2 Al
t 0.49mm .
. A=5mm
N10 Rx2 Rx1

N2

x1

Rx3

N2

Al

B 7-9. RE&ME (EMARHEE )
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7.15 B R ATF AR

7.15.1 B FHIR (LT /7
IWRL6432A0P #3'F it 2 A 41 i v IS AR A EONTERUZ BT IR RRSE - 18] 7-10 ik 1 a8 AF el Fr 41 o

Using Crystal

QSPI_CS ~8 ms (XTAL Mode)

i, Hrh IWRL6432A0P NI H AT INAE 51 &, &0 51 e 5 B A 5 A

OUTPUT

Y _}__

—_— e — =

SOP
Setup  DC power SOP
Time Stable before Hold time to APPSS Qspl nRESET oC
BOOT Power
Power \ nRESET nRESET START READ ASSERT notOK
release
rTT T I r/ \- r/
I VDDIN (1.2V) | + +
| VDD_SRAM | : oo : | | | :\
VNWA | | 11 | | | |
I | | | [ | | | |
|  VvioN_1s | Lo L : : L
| VDDA18_CLK | | (I I I o
VDDA18_VCO . o ! ! b
| vopa_188B | Lo L : : o
| VIN_18PM | [ [ | | [
| | [ | | | |
| I [ | | | |
| I T T T T T
| I [ | | | |
| VIOIN | /| | I I | ! '\
| | [ | | | |
| I | | [ | | | |
| I | | | | | | |
| SOP IO 1 | | |
| SOPIOl | s I Reuse | ! b
| | | : : : SOP I0s can be used as functional 10s : :
| ! A i i G|
| nRESET | o I ! ! '
[ | | | |
l ' b : : L
| VBGAP | ! V | | AN
I OUTPUT | | L | | |
| | | | | |
| | | | | |
| | 1 | | | | |
I | | | | | |
CLKP, CLKM I ! [ | !
I | | | | | |
I I | |
| | | | | |
1 1 1 |
| | | | | I
| | |
| I | | !
| |

|

|

|

|

|

|

|

|

|

|

|

I

|

|

i
A. MCU_CLK_OUT 4T H
MCU_CLK_OUT.

Bl 7-10. 234FMafE 7 5]

7.15.2 [FX iR

IWRLG432A0P #% 44 57 435 F T 4 AL R fiok 2 5 a5 it e AEE =ML AT LLKE SYNC _IN 15 S0 in ik b LLJS 3 37 ik
Wi AFRALEAY API fib k2% , DUE N8 SYNC_IN fil & 28 15 B 2540 ARk o i) _b iy 5 25 AL 4 (Tlag)
2 TE] ey BB 8] 22 290 160ns.  FH P ik ] DASE B — /N AIUAI R AT G i 908 18 SRe42 ol it FF- 5 B 1]

FEFTAIEOLT |, A8 SYNC_IN Ak £ Jol Sy #0 I2 0ky 24 AT ot e B v S R (1 ] 303 12
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Software T
API Trigger

Tacﬁvejrame

A4

I
Le

-

\

SYNC_IN |
(Hardware }
I

I

I

I

E

Radar
I
I
I
I

Frames

NV

[ Tpu\se
Tug
Frame-1 Frame-2
& 7-11. SYNC IN Al % 2%
R 7-16. Wifsh K6
¥ i B9 B/ ME BAfE L-YA
Tactive_frame TG B EL I () FFEEX
Tacti E ns
Touse 25 | Toctve fame
7.15.3 BIA R/ GL RIS 2%

7.15.3.1 B BhH0EE

IWRL6432A0P 5 Z AN #h i ( Bl CLKP 7 Z—/ 40MHz ks oIk 28 ) SRHEAT WI4G I8 ) HAE N as
FEEM NG APLL 1525, B2 35 0F 5] BB AN SR I 7-12 SR T SR B s B i

¢ L
_|,______ —l_ » CLKP
Cp_'_ 1 40MHz
L-——- > CLKM
c 1
L
B 7-12. LT
&k

Pz iR 7-12 R A Cy M Crp

Chipi 2 iR 1 IIER . AF 1 CL 2 d R HliGE i i €

I TSR % H B I B 23 3 oo RO B BE FE 1L R B IR % #% CLKP Al CLKM 5] ik
H.
Cr
C, =Cyyx——= +C
: " Cy +Cro P (1

R T-17 BT B A ) o R
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R 717, BEBSRHE (RGFIEKX )

B gL BAME  HEE KA YA
fp HIDE IR i A A 2 40 MHz
CL ER RSB A 5 8 12 pF
ESR dh 7k ESR 50 Q
EE G TR T AW i -40 105 °C
AR 7 En AR 22 () (2) G) -200 200 ppm
K H T 50 200 pw

(1) ERHIE R B 2 B 2 MR
(2) WIFRBERYIEEZE. . UL T R AN BN S BT,
() AAREZE T IE LI

A SR SRR Bl AR I Bl IR , A 5 AUBHA ] CLKP 511 ; CLKM #:3th. 24 40MHz I B i S ERISHA IS, ARAL
MR EORARH E R, R 7-18 FH 1AM BiE T M URE
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R 7-18. SR AL AU

A
A B/ME JuRfE BRME R
LS 40 MHz
2 PRI 700 1200 mV (pp)
DCV, 0.00 0.20 v
DCVi, 16 1.95 v
- AT - 1kHz B [ ke Rz e 7 -132 dBc/Hz
%ﬁgﬁfﬁfﬁfﬁﬁiﬁ%%%ﬁ&w 10kHz IR FrAH 4 7 -143 dBc/Hz
100KHz B 1 32168 75 -152 dBc/Hz
1MHz 1] AR A gt o -153 dBc/Hz
s b 35 65 %
Pk £oe -200 200 ppm
7.15.4 ZFEZ I kil E 17502 #510 (McSPI)
McSPI iR 2 i 18 R AR IR AMEERD B AT 4%
7.15.4.1 McSPI &%
McSPI R AL HE LR 32 BRRE
o B RGREEIE . AR RARAL ) A AT I TN B TE
+ SPIFKIEH Y , M 4 f7F] 32 fif
o FEREHIEA T ZIA AN EIE TAE |, SR o 2R B s IE A
o Pl EEE
- XTI
- AURIEML 3 R 3% Az s =
- BANEIE B RGN (1O ) iy ]
- ] G R ks R
— EFXA Bl E S AR RN S A T i
o P2 AN R TR R 1 B — TR
o HRENBANEIE R McSPI A& In T gL aa b (R A A )
o CFRRIBALE N4
o SCERRAAALET {5 A A B 5
o AIMFEREALIRAE (1-32 4%)
o SRR AN B AR 2 1A R R ) R g A
« WHE FIFO ] fl T A il
7.15.4.2 SPI I 544
# 7-19 JE/R T McSPI [ e 26
£ 7-19. McSPI i 5414
| BRI REE BKE|  #k
A
tr SN _ETHI ] 1 ns
te BN BRI ] 1 ns
iy 1 4%
CLoap o 2 15 pF
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7.15.4.3 SPI - 3] 5841
7.15.4.3.1 SPI i1 fFRIFF R - BRI

% 7-20 F13 7-20 JE/R T SPI [fII FFER — 2 3=,
% 7-20. SPI B FPZR — Bl At

e it SME ROE| A
SM4  |tsymiso-SPICLK) FSTI A | 76 SPI_CLK A 3042 B SPI_D[x] & %k 5 ns
SM5 | tyspicLk-MIsO) {RFRI ] | 7E SPI_CLK A &0dik2 J5 SPI_D[x] & %k 3 ns

R 7-21. SPI JF ket - 33

wa it SME RAE| A
SM1  |tysPicLk) JE W El. SPI_CLK () ) 24.60) ns
SM2 | tw(spicLkL) PR kb R LI . SPI_CLK G () . 5—;(;) ns

(4)
SM3 | tw(spicLkH) YRk AR T SPI_CLK g () o ns
SM6 | tyspicLk-sIMO) FEIRATE] , SPI_CLK 15 %04 #5 %) SPI_D[x] % #eff e (1) -2 5/ ns
SM7  |tskcs-simo) JEIRITIE] , SPI_CS[x] %% SPI_DIx] ¥t} a] 5 ns
SM8  |tyspicLk-Cs) WIRMA , SPI_CS[X] A %3 SPI_CLK #—A~ikitit | Controller_PHAO_POL | -4 + B®) ns
: Controller(iF,’HAO_POL
1:06)
Controller_PHA1_POL | -4 + A7) ns
Controller(iF”HA1_POL
1)
SM9  |tyspicLk-cs) SEIRI ] , SPI_CLK /5 i435%] SPI_CS[x] LR | Controller_PHAQ_POL | -4 + A() ns
Controller? SHAQ_POL
1.6
Controller_PHA1_POL | -4 + B(®) ns
Controller(ilsHM_POL
1.6
SM11 |Cb BA ML 6 3 15| pF

(1) P=ZNFENTIHRE , it SPI_CLK Mk LU A4 MR i Bt ok X shy i 20 R 340 A Bl #8 AE fntto

(2) 5 SPI_CLK f R RN

(3)  20ns JE AR ] = 50MHz

(4) P =SPICLK J&#

(5) SPI_CLK #fifzmli#id SPI_CH()CONF 277451 PHA frE 17 4ife

(6) B=(TCS+.5)x TSPICLKREF , A1 TCS /& SPI_CH(i)CONF %17 #: 8677 B H. Fratio ={& %k >= 2,
(7) % P=20.8ns i, A=(TCS+ 1) x TSPICLKREF , X TCS f SPI_CH(i))CONF Zfras s 7Bt .

24 P> 20.8ns i} , A=(TCS + 0.5) x Fratio x TSPICLKREF , 1 TCS £ SPI_CH(i)CONF % {28 i 7B
(8)  ATIPIRMHEN 10 B FIEM T SPI1 A SPI2 WA B S MG . SR, R LM H A IOSET WHIE 5, BHFEA %t SPI3 1 SPI4 4

Mo FERXIOSET #4171 € Lo

I P IE T A BCE | Joie SPI_CLK AR frifay L A6 FH WU S5 b 30 9 R SR St B304 A4 i A\ Al 52

I,
&iE
ik SPI MM S RH BRI R « 240 MBI R 40MHz , 74 WTEL T 9 20MHz.
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7.15.4.3.2 SPI 3 57 P HI0T /P RIFFHAFIE - 12718
PHA=0
EPOL=1
SPI_CS[x] (OUT) \ /
—— SM1 —»
SM3
SM8 SM2 SM9
SPI_SCLK (ouT) _ POL=0
——— SM1 —»]
SM3
POL=1 SMm2
SPI_SCLK (OUT) /
SM5
SM5
|>—SM4 SM4
SPI_D[x] (IN) {_Bit n-1 X Bitn-2 X Bitn-3 X Bitn4 X Bit 0 )
PHA=1
EPOL=1
SPI_CS[x] (OUT) \ /
SMm2
——SM1 —
SM8 .| SM3 —SM9
SPI_SCLK (ouT) _ POL=0 / \ / \ / \ / \ \
— SM1 —»
SM2
POL=1 SM3
SPI_SCLK (OUT) \ \ \ / \____/ \____/
> SM5
le— SM4
_.| le— SM4 > SM5 —-|
SPI_D[x] (IN) (Bitn-1 XBit n-2 X _Bitn-3_X__Bit1 X_Bito__ >
&l 7-13. SPI B /7 — =28 Bk
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PHA=0
EPOL=1
SPI_CS[x] (OUT) \ /
SM1
SM3
SM8 SM2 SM9
SPI_sCLK (ouT) __POL=0 [/ [\ [\ [\
SM1
SM3
POL=1 SMm2
SPI_SCLK (OUT) \ /S /  \ [/ \_/
Sm7 SM6 SM6
SPI_DI[x] (OUT) < Bitn-1 _ X__Bitn-2 X Bitn-3 X Bitn-4 X Bit 0 )
PHA=1
EPOL=1
SPI_CS[x] (OUT) \ /
SM1
SM2
SM8 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 Bit n-2 X Bitn-3 X Bit 1 X Bit0 )

SPRSPO8_TIMING_McSPI_01

7-14. SPI B} 7 — ¥R RIE
7.15.4.4 SPI - S EAER,
7.15.4.4.1 SPI J97 fFRIFFEER — P HE A

X 7-22 FF 7-23 JEoR T AMERES SPI I 7 A G ER
R 7-22. SPI B FFESR — MRS

e 0) | % B8 BAME  BKE| R4
SS1  |tyspicLk) JA WA, SPI_CLK 24.6 ns
882 |twspicLkL) T kR LI 1) . SPI_CLK I H°F 0.45*P) ns
SS3 | twsPicLkH) Ju R kR AR 1], SPI_CLK 0.45*P) ns
S84 |tsysimo-sPICLK) HESTH ] 7E SPI_CLK A3 % iy 2 /T SPI_D[x] 3% 3 ns
SS5 | th(spicLK-SIMO) {5 A, #E SPI_CLK %42 J& SPI_D[x] % 1 ns
S88  |tsucs-spicLk) #TEH | SPI_CLK #—MAii2 i SPI_CS[X] 4k 5 ns
889 |tnspicLk-cs) R, SPI_CLK #iJ5 —/NMaik 2z Jg SPI_CS[x] A& 5 ns
S810 |sr EEXEETE SR R 2 1 3 ns
ss11 |cb DO Al D1 _FA7e k1% 2 15| pF
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K 7-23. SPI PR — Sh i
w5 |B3% Ui B BAME BOANME| B
886 |tyspicLKk-somi) FEIRETIA] , SPI_CLK A 20 # 3 McSPI_somi %4t 0 577 ns
SS7  |tskcs-somi) JEIRI A, SPI_CS[X] A 04 #5 %] McSPI_somi #; 5.77 ns

(1) P=ZNFEHTHERE , it SPI_CLK A anfar L A {5 F w6 L i i i SR DX 311 H A0 R0 3R N\ s #1052 ks
(2) P =SPICLK Ja#i.
(3) PHA =0 SPI_CLK Hiflifit SPI_CH()CONF %174 ) PHA BT 4 .

7.15.4.4.2 SPI F 51 51 fE I T fERIFFSEFF L - RRPER

PHA=0
EPOL=1
SPI_CSIx] (IN) \ /
SS1
SS2
SS8 SSs3 SS9
SPI_SCLK (IN) _ POL=0 /  / \ / \___/ \ / \
SS1
SS2
POL=1 SS3
SPI_SCLK (IN) / / \ / \ / \ /
b SS5 ss4
|4<SS4 »sss-|
SPLD[ (IN) Bitn1__ X Bitn2 X Bitna X Bind X Bro )
PHA=1
EPOL=1
SPI_CS[x] (IN) \ /
SS1
SS2
SS8 ﬁ SS3 |>-ssg
SPI_SCLK (IN) _ POL=0 / \ / \ / \ / \ / \
SS1
SS3
POL=1 SS2
SPI_SCLK (IN) \ \ \ / \ / \ /
eSS4
b SS5
_.| le— SS4 - sss-|
SPI_Dx] (IN) (_Bitn1_X__Bitn2_X__Biin3__X_Bit1__X_Bito__»
& 7-15. SPI B} — AMEEAE Rl
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PHA=0
EPOL=1
SPI_CS[x] (IN) \ /
I— SS1 —»
SS2
<_{sss SS3 |>_ssg —
SPI_sCLK (IN) _ POL=0 / \_ / /[ \___/ \___/ \
- SS1 —»
»SS2
POL=1 »{SS3
SPI_SCLK (IN) \ \ \_ / \_/ \_/
—-|SS7 —-|SS6 -—|SS6
SPI_DIx] (OUT) (__Bitn1_X_Bitn2 X__Bitn3__X__Bitnd__X Bit 0 >
PHA=1
EPOL=1
SPI_CS[x] (IN) \ /
- 881 —»
»SS2
SS8 { »/SS3 k—. SS9
SPISCLK (IN) ~ POL=0 / \ / \ [\ [\ [\ M\
—SS1 —»
SS3
POL=1 SS2
SPI_SCLK (IN) / / / /T /L /
»|SSG ->|SSG »|SSG ->|SSG
SPI_D[x] (OUT) ( Bitn1_Y__Bitn2__X_Bitn3_Y___Bit1___ X Bit 0 S

SPRSPO8_TIMING_McSP1_03

& 7-16. SPI B FF — MR AR %

44 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: IWRL6432A0P
English Data Sheet: SWRS323


https://www.ti.com.cn/product/cn/iwrl6432aop?qgpn=iwrl6432aop
https://www.ti.com.cn/cn/lit/pdf/ZHCSW60
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSW60&partnum=IWRL6432AOP
https://www.ti.com.cn/product/cn/iwrl6432aop?qgpn=iwrl6432aop
https://www.ti.com/lit/pdf/SWRS323

13 TEXAS

INSTRUMENTS IWRL6432A0P
www.ti.com.cn ZHCSW60 - NOVEMBER 2023 - REVISED APRIL 2024
7.15.5 RDIF Z0/F &

BRI T A ER R 1 (RDIF) JRR IR D (Fln - T3R5 4G ADC 2l ) AR IR A r=# 1. RDIF
BA AN @ETE . — AL @ E A — AN s iE . WX O e Rk s s s U T E 1.
RDIF # FISCRFLLT T #dfi i

* 400Mbps

* 320Mbps

e 200Mbps

* 160Mbps

7.15.5.1 RDIF B:O8 5

RDIF _D0:D3,
RDIF _FRM_CLK

or e XXX XX

SM
2 Q_S_M_>
3
K| 7-17. RDIF Bt FER
# 7-24. RDIF B O FER
R =2 ¥ i B R B/ME BRANE| B
SM1 Tb (RDIF_DI[x]) fizla k% RDIF_d[x] Py EE 9.6 ns
SM2 Tvb ¥epi A %ot ], RDIF_d[x]
(RDIF_DJx] - RDIF_CLK)
1 RDIF_f‘rmA_c‘Ik‘?f‘ B oy S b 48 ns
RDIF_clk i& 3z i e
H
SMm3 Tva ¥4 20 ] . RDIF_d[x] A B 4.8 ns
(RDIF_CLK - RDIF_DIX) |4 RDIF_clk i hitift 2 I
EER
SM4 Cp RN B LRI 21 513 3 15| pF

1O DY AR S I R A
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7.15.5.2 RDIF $3E#R

RX-2

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

Dt alveysencs st negatigat e Rising edge of DDR_GLK for first bit

DDR_CLK of the sample

[3] p——
Invalid data

218 - =
DATA Lanes

M "

) 1
DDR_CLK ‘

DDR_[LK is free running

FRM_CLK ‘

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

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 Sampla M 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

o W EEPR , BEARBANEE R . —ANEEKITE 12 ALEE 4 AN EdEEE FAE 3 4 DDR_CLK i ki% |, #
T2 RX iHiE.

il 4 (FRM_CLK) #5 12 /> DDR_CLK i4#% , 48 fiiff 1 4~ FRM_CLK H k%

* FRM_CLK Z [A] A BRAFAEII PR T4 LR R T N | ] 75 T B

* DDR_CLK &#4EM.

+ DDR_CLK {1 400MHz ADC CLK ( ADC CLK »— ) £ — & DFE &£ 1R . © 58 DFE %81
400MHz 4t ] o

o HrRAFEIEZ M DDR_CLK f ETHIS IR 4G

* FRM_CLK X #EEANEIEALA L, H4F 5 DDR_CLK 1) Tsu/Th Zixk.
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7.15.6 JB/HMA/ it

7.15.6.1 Hi i FFRIIT R S RERA (CL) IR R
2 7-25 FIH T I AR T A R A BT R
R 7-25. F N FRRJT 4G 5 A (CL) MIIKAR

S0 @ WA 5 VIOIN = 1.8V VIOIN = 3.3V Bpr
C, = 20pF 2.8 3.0
tr R BT I C. = 50pF 6.4 6.9 ns
C. = 75pF 9.4 10.2
izt =0
C. = 20pF 2.8 2.8
t; Fe KT B[] C. = 50pF 6.4 6.6 ns
C. = 75pF 9.4 9.8
C_ = 20pF 3.3 33
t Fok T i) C. = 50pF 6.7 7.2 ns
o C. = 75pF 9.6 10.5
FeidE =1 C. = 20pF 3.1 3.1
ty TR e i) C. = 50pF 6.6 6.6 ns
C. = 75pF 9.6 9.6

(1) Hedztlh PADxx_CFG_REG BCE , I 8 Bt th AXal g AT (St iR ARl ) o
(2)  EFFEERRMIEE S A VIOIN BT 10% F42] 90% Fr s 1A A o
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7.15.7 £ a8 M - RIG##5:% % (CAN-FD)

CAN-FD #H 37 £ 48 CAN Fil CAN FD ( B RIGEEHEE ) CAN ) JiVE. CAN FD $54: a] LB & £ ik 8 F 4
BN BRI A 200 5. %45 CAN F1 CAN FD 284F 7] DLEE [ — WM& g | Ras kAR,

CAN-FD #ilt A AR

%4 CAN i 2.0 A, B 1 1SO 11898-1 Frifk
5645 FF CAN FD ( #WifZ 64 NG 7))

FH AUTOSAR #1 SAE J1939

21k 32 NEHRIBZE LY

A E R FIFO , % 32 Mo

A B R IENS , % 32 ML

AL R IEHEM FIFO |, % 32 ANt

21k 64 ML RIS

PRI B I FIFO |, 8 FIFO ¢ % 64 L&
%21k 128 ™ 11 Mg P T

SEISZNEI T Wt s ST s

AT BRI W, PN T 2R

PN 4bds, ( CAN b/ =ML )

FHERI/ECC L H — 45 RAM HEH K IE XAl (SECDED) ALl
HENAREREDR (4352 7M7) o

7.15.7.1 CANx TX 1 RX 5| JIzhasfk:

S B/AME HAUE BAE By
ta(cAN_FD_tx) EIRI 8], RIEFENLF 4745 3] CAN_FD_tx 5 15 ns
ey g (1)
td(CAN_FD_rx) SEIRIFA] , CAN_FD_rx 5| B B30 8% 7 25 147 5% 15 ns
e ] (1)

(1)

TX S AN EL AT e DX AR _E T BRI 1]

7.15.8 #{TE 5B (SCI)
% SCI BHA LR

PRUEIE RSP WO & (UART) 3815
SCRFAN LB LIE4T

FRAEIEIRZ RS (NRZ) #5354

HeA AR T ARG RO AR D g
SRS EUR P R IT 2% - 0 AN 1 2%

FT LU WA TR 3 2 13 A i) e & wiiks X
- A E 8 fr ] g s T KR

- bk AR R B B st kA

- YRR A BN AR AL B A R | A A A R B A A A

L L1V e S R E I DAL [ I
7t CLK 5720 8 1SO A5 4
P20 A0 TR 2530 15 4% AU AT S 2 1 P a 1 8 A A

PRI QAT T2 20 A BI85 I TRVRE T CPU SRR, AR5 el LR W A AT B

REE M8 ELIEAE 2842 B (DMA) Rk A R
AT EF GRS B SCI FAF X H4IE R .
PSS EREI R : RS232_RX Ml RS232_TX

2 G PSR R 3% LT

48

FER PR
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7.15.8.1 SCI Bt FER

/M BEEIE BRE HpL
f(baud) 20pF I K5 e 115.2(1) 1250@|  kBaud

(1) SCRFIERIIRAERREER
(2)  SCHFIIROK B SRR

7.15.9 Py EB5 )k HE BE 1T (12C)

W EREE LS (12C) *%ﬁ%m ARG ERE | JRELE A S8 12C BEBRMTERRA 2.1 R 1
Z AR — AN LRl IZC busTM R XABHURE STRAME M HARSUZHIEE 12C FRA ST

12C 5 T4 -

o HTRAH 12C BEFARIMTE | v2.1 3 (12C BRMIE , KR ks 5 9398 393 40011 )
- PR A
- 7 2R 10 728 F T hk A
- PR
- ZiHIESRIER B bR
- ZPEH AR RS H bR R R
— A8 RO RN %A
- 100kbps %=1k 400kbps [Ff&HIEZ ( CRA PR GE R )
H B & a0
P~ DMA 4 ( RIEFIE )
DMA ) /25 FH Thig
FEER 5 FH /25 F R
Ak H SDA 1 SCL e & NiEH 1/0
o L PO o e 4
iy T IR R
DN ST 7 o A N AP e
SRR 20 NACK 52

#iE
XA 12C BERASFE -
© Ak (HS)#EaX
RO SREF ¥y Sy
© 10 AR M SRR (12C ERRIUKIE B FRBIE S — A1, # a0k HARIESS — />

)
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7.15.9.1 12C BFHFER

PR PO e
J/ME BRAE BAME BAE
te(scoL) JE iRt A, SCL 10 25 us
tsu(scLH-sDAL) 1£ SDA ik H°F 2 Bl SCL 7= B P A i 7. i) ] 4.7 0.6 us
(X TEEREIFEM)
th(scLL-spAL) 1£ SDA ik H°F 2 i SCL 1 P i £ F et ] 4 0.6 us
(X TRBNEELE R %)
tw(scLy) Jik bR LT ], SCL AR HLF 4.7 1.3 us
tw(scLh) JkppRESER E] , SCL = s 4 0.6 us
tsu(spAa-scLH) £ SCL 1 HL~F 2 i SDA G R BB I [a] 250 100 ns
th(scLL-spA) 1E SCL ik H P2 J5 SDA 4 2 (AR FF i 8] 0 3.45(1 0 0.9 us
tw(spaH) Jik iR 4L 1) | 78 STOP Ml START 44422 1] SDA & 4.7 1.3 us
H P R ]
tsu(sCLH-sDAH) 1£ SDA = H°F2Z Bl SCL 7= B P [ 7 i) ] 4 0.6 us
( BT IR )
tw(sp) JkH RPN ), R0 (A ZBA A ) 0 50 ns
C,@® REASRLRIN A R 400 400  pF
(1)  12C 5| SDA Al SCL AR A& KA 11O B IX o 24 iZa8 1 FE oG A | X 28 5] B Al BEFEHR
(2) WRFBAALEK SCL S5 RAE W (ty (scLL) » A N RE X 12C BRI K th(spa-scL)e
(3) Cp=LLpF RN —FKEL BB, REPEE S IHRA M |, a7 STl R B
r— " r = 7 r = " |
I \ - T | - |
SDA_L/-:_F\:M / X X:_/ !\:/_X N N/
| | ! ! O [ |
| T T wsoan r € Lusoasown —) e tysp) Ll
| | |y H——N—t SCLL) | i | L o [
| L0 \ : _ul : e tscl) —-»' i«— ty(scLH) L tsuscLr-span) | |
; \
SR AN ﬁ& TN —
| | \ I [ | |
| | ‘ \
| | \ | \ - tc(SCL)—ﬁ ‘ —h L— tyscy) | | | ‘ﬂ— h(SCLL soAL) | |
| Lo ! | —» & lyspascly —hl IR0l | |
: : } ‘_‘Lﬁ_ thscLL-spaL) : | u(SCLH-SDAL) : :
L | L — L — 4 L — 4
Stop Start Repeated Start Stop

& 7-19. 12C B FHE

B/
o A LE N SDA 15 SRt — N> 300ns BILRFFIN ] ( BL SCL 155 VIHmin Jy k&
1 ) RiEHE SCL T PR B AR & X3
o INRBAIEK SCL 55 HMKH P B A (twscLy)) » A H R 2 5K th(spa-scLL)e P 12C H 2
AT TR AR 12C B RSt fﬂﬂ‘?ﬁﬁﬁ& tsu (SDA-SCLH) = = 250ns MER . WHIZS A EK
SCL E 5 UKW |, MBS EN .. WERBAFMHEK T SCLAE S HMRHF A |, e
BN — R AL H 2] SDA 2R tr 5 KAE + tsu(SDA-SCLH)°
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7.15.10 V126 {74) £ L1 (QSPI)

VU HR AT Ah iz 1 (QSPI) U — MR AT Ah iz 1 (SPI) B | Fuvrxt AhES SPI s fFREAT Sig . XURE al DU B4 13 X
VilAl o AZAREPCR A A A W A AR AR 1, AR O EEAR L TSNS SPI S84 5 iR Bedis | A fai A AR K
QSPI (R #s . &1 QSPI Z T MUK SPI INAF A7 fiff ds bRk 51 5

% QSPI SRR

TN T

o NHlEEO

o fERI TR TR (1 ALE] 128 4i7)

o AR ERI AT gRAREE (M1 2 4096 )

o ALERRAEFEUN (FH) S8R AR R

o S IRBEEE 2 M A AT R AR AR LK 0 F 3 > QSPI b E A A H

A7 7.15.10.2 AT 7.15.10.3 % 117 7.15.10.1 TR R 1T %A% -
7.15.10.1 QSPI i

| BRI REE BKE|  #k
A
tr LN 1 3 ns
te HNR B i) 1 3 ns
it 1
Cuoap i B | 2 5] pF

7.15.10.2 QSPI i\ ( 3£EX ) B FFHIA SR

BMEM @ HAE BRE AL
tsup-sclk)  TE SCLK R EiH 2 A d[3:0] 5 24 (¥ 3 ) e 5 ns
thscLk-D) 7E SCLK TR JG d[3:0] 5 %% A A 5 ) i) 1 ns
tsup-scLk)  FEFRZ SCLK TR 2 Bi 2 d[3:0] S 2 A 3L i) 5 - P® ns
thsclkp)  FERZ SCLK TREIRZ 5 fc4 d[3:0] oA 3 LR FF I (] 1+PG) ns

(1) W 0 (AR TE = 0 5 IHERARAZ = 0 ) f2 TR,

(2) Lfesm BIREA R , SHETERM PR O B R BRI B R AR EE . R R AR |, (BT R BRI RO ST T AR BRI (R
TR STER a0 1 BRI JE ShEE AR HE SPI 28 4F 3% .

(3) P =SCLK Al , #fik ns.
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7.15.10.3 QSPI FFo64dfk

WS E 20 B/ME HAUE BAME| AL
Q1 tescLk) SCLK J& A 7] 12.5 ns
Q2 twiscLkL) SCLK i L~ 1 ik v o 82 1) Y*p - 30 @ ns
Q3 |twscLkn) SCLK a1 B P fy ik b g ki 1] Y*P - 30@ ns
Q4 |lacssci SCLK TS| CS A HEHIR M ZEIR I 7] -M*P - 1% -M*P + 2.523 ns
Q5 |lscikces) SCLK TR E] CS JoA s BRI fr) NP - 1) (@) N*P + 2-5% ns
Q6 tascLk-n1) SCLK FFEAYE] d[1] & ¥ i 2E IR i [a] -2 4 ns
Q7 tenaccs-D1Lz)y  |fFRENTE] , CS HRELWE] d[1] 3Kzh ( fKBEHL ) -P - 4@ -P+1@ ns
Q8 tyis(cs-D12) A, CS B RO d[1] =4 ( =P ) -P - 4@ -P+1@ ns

tyscLk-p1) SCLK ZE—/AN R EI5E — A d[1] H 41 2B iR B[] ns
9 _9o _ p@2 _ p©2
@ ((UEFT PHA=0) 2-F 4-P

Q12 |tsyp-scLk) 1 SCLK TR Z il d[3:0] 45 %4 ) 37 i i) 5 ns
Q13 |thscLkn) {E SCLK F 43 2 J5 d[3:0] 4 3 it ] 1 ns
Qs |buosc TE# % SCLK BT 2 1 e d[3:0] 047 BUt L i 5 p@) ns

[i]
Q15 th(scLk-D) T % SCLK FREIRZ G4 d[3:0] AT A% M AR FEmT 1+p@ ns
]

SRBRE R BARSHE T
(2) P=SCLK &, #hik ns.
(3) M=QSPI_SPI_DC_REG.DDx+1,N=2

cs

sclk

d[0]

d[3:1]

PHA=0
\ 5§ /
Qs
POL=0 Q2, Q3,
/A s/ N/ \
Q7 Q9 Q6 Q12Q;13 Q14 ]1;5
< “Command | Command "Read Data | | Read Da
Bit n-1 Bitn-2 )@@ _Bit1 Y Bito_ @m—
Q12013 Q14Q15
|'1 = . |1‘ i‘|
Read Data Read Data

§ $@C_Bit 1

o

Bit 0

-—

& 7-20. QSPI SEHL ( FF4ME= 0 )

(1) Y Z¥0E U : w% DCLK_DIV Jy 0 si# % , 'Y 2F 0.5. 15 DCLK_DIV Jyf8% , I Y = (DCLK_DIV/2) / (DCLK_DIV+1).
TS RAENERE |, BB 0 BiATH DCLK_DIV DU RER/D & ek . A RIS #0435 T DCLK_DIV TR L HiF4E S | 1

i

=3
H

SPRIEGy TIMMG 08PN 0

52 MERXXFIRIE
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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 7-21. QSPI 5\ ( BH8mE= 0)
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7.15.11 JTAG £
F 7.15.11.2 F1%5 7.15. 1.3 K T 5 7.15.11.1 Fios g 44k
7.15.11.1 JTAG B} 4tk

| BmME BEE BKE| R
BT
tr i N BT T 1 3 ns
te LN G 1 3 ns
itk oA
Crorp i R 2 15 pF

7.15.11.2 IEEE 1149.1 JTAG B FER

WS B/ME HLRLE BAME|  HAL
1 terek) TCK J&] i 1] 66.66 ns
1a twerekh) TCK & H- T (R kb R 28] ( te 1 40% ) 20 ns
1b tw(reky) TCK G B Bk h RS2 18] ( te 9 40% ) 20 ns
3 tsu(rpi-TCK) TDI B2 TCK i H P [ N\ 2 2 i ] 2.5 ns
tsu(TMs-TCK) TMS B A TCK = B H 4 N A [R] 2.5 ns
4 th(rek-ToI) M TCK w5 HL 25 TDI A3 2% A N AR R ] 18 ns
th(rck-TMS) M TCK #HSFE TMS A 28 N AR R ] 18 ns
7.15.11.3 IEEE 1149.1 JTAG 7EHEFE TAELM T IFF 45
o = S B/ME HAUE BoAME| AL

2 tyrekL-Toov) ‘TCK {REF- 3] TDO 5 R4 ZE IR i ] 0 15 ns

le 1 »

——1a S — —

TCK
B e N
| e 2 >
|
|
TDO : X
|

e

| |
TDITMS X X

A 7-22. JTAG K57

SPRS91v_JTAG_01
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8 4T
8.1 ik

IWRL6432A0P #3f/&— 52 % 1) SOC , W= K AT &7 Al gmfE MCU FIH T WA ik 25 Fl = AN 2083 1
LIS S HE . Za G TEREE G4 R8N B AR K /N E) i i BB i = b i B
M. g RS B A S 1 DML AR RN o RS

o Tkt

« Tov B apfe ks 5 Hika &
o [ A A AT AZIE AN 1 A
Tk ik s

- NH
-

TN AT a5 R S SRR N R AP o5 P 2 T R R BR ) 322 1

8.2 ThEE T HEE

§]

FERY RMET T , IWRL6432A0P 23 1] S5 i 4 MCU FE& AR | DLl S R AR MR | X 288 H W] e 75 22

mmWave RF/Analog subsystem

Antenna on package

N

Internal loopback for Test
& Monitoring

k PA

Front-end controller subsystem

Digital Front-end

(Decimation filter
chain)

Hardware Accelerator subsystem

L3 RAM
256 kB

HWA1.2
(80 MHz)

ADC Buffer

N

—~ <

LI

¢
A B

socc

LDOs

Ramp Generator

(Timing Engine)

Temp Osc.
sensor

Application subsystem

(Customer

Bus Matrix

Cortex-M4F
at 160 MHz

ECC

Prog + Data
RAM

512 KB

Boot ROM
+ optional fixed

routines 256-KB
ROM

RF control processor (M3)
(Tl firmware)

Prog RAm and | oo ram

Always On subsystem

PRCM, RTC &
Wakeup Seq

32-kHz
Oscillator

CC

E

[

Shared RAM (L3)
256 kB

Watchdog

LBIST, PBIST

DPLL

DMA

B B

CE INFORMATION

Serial flash interf:

Control/Communit
interface

N

Communication i

VA

For debug and/or COMg
Comm interface

AD

PMIC control/EEPROM

interface

Communication interface

JTAG for debug/
development

mJ XTAL (40 MHz)
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8.3 T&4

8.3.1 4147 (RF) HIEM T-F 4%

SRR T R GG AR BB | BI A A3, PAL LNA. JRAR#E. IF A1 ADC. XN T ARG WHE AR Y
BN LG R A . Z A SR TOM (N 2B A ) B, (HARSCRE RN AT A TX BefE . AR, s
SO VPR B 2 26 SR C B B lOmE i8R . 9 TSRILRGTTRE |, ARSI T R G0 B TR I RERL AL

#o

8.3.2 W FAL

IWRLG432A0P I 2h -1 R G M ik i N FEHES R A B 57GHz £ 63.9GHz iR, v BE 1M HNERG#H
B, JEER—/NMEEE PLL Fl— /NS i as % . SRS, SIS A A4 il X3 vk itk AT b2 | PLAE R 57GHz
4 63.9GHz Ak i il P i BT e AR o i T 5] BE R S A A A AT R, DU R RS RO AT BT R
HITE

THEL PLL ISAE R G M o oy ENLAC PR HR LIRS o
I B 2R G BT A ELRORLAR AN it A A 75 A DA R 428 BT 2 RS A B ) o
K 8-1 /réi 1IN Bh T R 5.

RXLO «— MULT e < Timing Engine |¢&—— SYNC_IN
TXLO +—- RFSYNTH

A

A

Clean-Up SoC
>
PLL Clock

XO/ Slicer |——» CLK Detect

1]

40 MHz

& 8-1. B4 F &4

OSC_CLKOUT
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8.3.3 RKIXFEH

IWRL6432A0P ik T RGP AN AT RAREL AR , SEA AR A IS A AL AR A2 ] -
AL IR SCHF ] G 2R DL SE I R Sl AL -
Kl 8-2 e | KIET R 4L

Self Test ——

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T s T e e s e e e e e ll
: PCB o : O.OF. 180° . |
: §> : 2 (from Timing Engine) :
| & 00" |
| i |
: L] Ao © :
I Antenna on | :
: Package : |
l l l
| | |
: : Loopback Path :

|
o A .

B 8-2. RIET RS (HEHE)
8.3.4 BINFFH

IWRL6432A0P #:U T R H =N HATIHE A . AN EUGEE B LNAL JRAIES . IF JE . ADC F&# Al B 2.
. HRHE R G IR T RN T, BT =N ERSGETE T LRI TAE |, o n] DL b e

IWRL6432A0P #3F 3 Fr B FE 288y |, Z 28 M A SL 8RS . A IF A ADC 8 N2 I 2% 18 18 32 it 4y
o 1Z8 S A T EREE 2 e R AR R G Wi IF 85 B A & T 175kHz ARME AT & AL AiR | FEn] DLSZ R sk
5MHz )7 56

Kl 8-3 N4 T HEIT R4

! Antenna on
Package

_<j
Cé;
2
A

g

}

_____________________________________________________________________________________________________________________

& 8-3. T R4 (HIEE )
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8.3.5 L HHFRG
Front-end Controller Hardware Accelerator Subsystem Application Subsystem
Subsystem (FECSS) (HWASS) (APPSS)
| |
Front End Controller Core I I MCU Core
ROM ROM
256KB
ECC|

CORTEX M3 CORTEX MaF
RAM

RAN
SHARED RAM
| Crossbar/ Interconnect |
e ’ — 256KE |
| |
I | |

DFE DATA
| | ANA CONFIG | | CHIRF MON | — ¥ ARC RADAR 2 [ pcn | | |
BUFFER RAM
ACCELERATOR FRC WATCHDOG
I | | BIST FFT 16KB x2 255 KB UARTx2
| | MCUCLK | | CRC |
TIMING GPADC | ARy ece| | P2
EMGINE | . |
| Radar Pre-processing | CANFD PMIC CLE LBIST
FECSS CTRL LBIST | Engine i
PBIST
I |
Radar Control Diagnostic IPs DEBUG Diagnostic IPs
DMA x 2 | | PRIST |
| | * 10_MUX APPSS CTRL
I HWASS CTRL
I
| . . R | N S
| Supparting IPs Diagnestic IFs | Communication MCU Supporting IFs
| | Interfaces
| |
1 1
K 8-4. BT RS

8-4 JE/r T IWRL6432A0P #fF & nl Y b FEAR T R AN T HER] . MEFE R UL , AANR SRR T RS
B 2R IT . AMIE R T HWA | B —F A T &R (64 7, 80MHz ) DL S5k 1) 4 8 Bl 44 i 1) = 2 56
Hi%. RDIF B0 H T &Lyt . L3 k5 7 ki itds . ADC Zipt#%. CRC 5| AR IEF At ( &
SRR AAMEfE RS ) o

KAMERT EFRE. EFRELRMNEERSLS , BHENA SIS GRERAES . EFRGA
& Cortex-M4F Kb38 28 F1 51 () 4h S AE 1 ot | 44 DMA. CRC ALE A b ¥ Y8 ( PCR HiE ) iE45) &
HIERAME (12C. UART. SPI. CAN. PMIC itoh#bith, PWM. 2%

~
o
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8.3.6 =IO

i SPI. UART 8¢ CAN-FD £ Ot =M O, R |, Dk S B AT 82 O3 R B4 R 1 8 AT #s
HE.
IWRL6432A0P #8f4lid LAF F8h: 11 5 F MR A A HE 2815

o JEUERS PP — SROFMLNE S SENLACBE AR AT A SRR

o 1l — AT ENEEHEIR 4 5 D ERAE SPI (A ) o BT o sl ar S (MmN ) #IRA L L
o B4 — MT AN ER S AR T R AL

o BN — ORI RS T E T

o BHR — HTAE IO AR A A AR B e 3 R AL

8.3.7 W /HFZ% Cortex-M4F

T EAZEIFE —MEA 160MHz H: Kk TAEMZE 11 ) ARM Cortex MAF 4bF28 . 7EiZAabFESs FHUTHIR A~ N BTRF
BHI g RARIE AT, B IE e R AP BT R IE S HIAE S AT (B IA TR N S L
B ) A T4 O AN

A RTEERM YRGS | B S HEASE T M.
8.3.8 L NIE#F (HWA1.2) FF1E

o PRGE FFT 5, B mgmfe 2N Ko |, 5KkoN 1024 25 FFT.

2446 (T I Q&) A FET 756 v 23l R P15 5 5 &AM A L (SQNR) TERE
o TERRANEE 2 R BCRAA e A ] AR A AR, T SEEA P R

o FTHHMTRTE FFT AFENEThRE — B0 B RS

o EAEEARER . THASEAERR . SRR O E R e

o WREE (XA ) AUl TS

o RIGMIEERRAEARFEAHES | vl SRR RN 2 4E FET da BRI B 1 i)

o R EEEANIEHLE — 2N SRR N AT HE |, KRR EE RN R B 3 AL BE RS T T
« B — CFAR ( CFAR-CA. CFAR-OS ) &l %

o EAGuHEE , GRS 1D RRE

© HTERE LR R A R4 5
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Cortex M4F
processor

Data
RAM

Prog
RAM

/

Radar Cube Data

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

64-bit bus

N

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)

& 8-5. HWA 1.2 ThEe HHEE
8.3.8.1 HWA1.1 A1 HWA1.2 Z [a| B IE st 2 R

vy HWA1.0. HWA1.1 HWA1.2
( xXWR1843. xWR6843 ) ( xXWRL6432, xWRL1432 )
FFT K/ 1024. 512. 256. ... 1024. 512. 256. ...
PR 24 i 1. 24 £ Q 24 (1. 24 1 Q
FFT 51k 76 W B T AT T A, | 7 B T AT T P M
ik Gk
FFT Bk ik 4096 11 575 4096 A

PU4~ 256 x5 FFT (¥ FFT ik

1312 AN 4 44
( 200MHz It /9 6.56ps )

1320 /M 14
( 80MHz Ity 16.5 s )

SRR 16 32
AR HATA 3R 64KB 64KB
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pr HWA1.0. HWA1.1 HWA1.2
( xWR1843. xWR6843 ) ( xXWRL6432. xWRL1432 )
A AR A-DIM il B- AR HAEAR A-DIM AT B-
PN v DIM it DIM <34
AR T G R
- EIREARG
THMb , EE R, 5 |- THNG  BH EERL
- FigRE KRG | B2, THi%
FFT SULE SRR (7 B ) HT.
SRET R SR (7 R )
SR RS
FFT 5 4b 5t o4l R (0.3dB K ) R FE (0.06dB HifE )
£ HWA1.0 (XWR1843) A4
il e it 7F HWA1.1 (xWR6843) 141 | a4t
e
CFAR-CA ( £ PEAnst Hiiss
)
el CFAR-CA ( ZeEAIAALEL ) CFAR-OS ( 4l & 1A/
Bk 32)
it 1D KA, 1D 2l Aol 1D KA, 1D A
8.4 KL FRA

8.4.1 JHF/H [ /HH) GPADC & ( /R% )

IWRL6432A0P 254 N 7 B FH$E 4 ADC RS , Hb#s ik 772 1) GPADC 512 m] F Tl & 2 1K AN S

Hi k. GPADC1 Tt H Y.

* GPADC A5 ift FEC 7 RN HIEATH TI BIFREAT K] , JEid %t 3] FEC 7 R4 “APPSS” i Xt H
BEAT U5 ) DASEELE P AR B IR 4% H . it APL T LS 72 APPSS Cortex M4F® _E3zAT AT N A2

Pz,

o MR (DFP) St API SRAC B AT &I A5 5

XL AP oI B A2 e i Ta) ( ki RS ADC FEAEL ) A

SERI LA, AEWI SR | HHR 5 65 e BB B ML BOK (A TS

GPADC1

& 8-6. GPADC %4

GPADC 25+ H I & P 50 iR P AL s 1 H o X e S RS N £7°C.

GPADC
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8.4.2 GPADC 2%
2% HAE L X2

ADC H 5 1.8 v

ADC E£Z i N i 3 0-18 \Y

ADC ZZrjréiy N HiL P 315 | (1) 04 -13 V

ADC ¥t 8 fir

ADC fii ¥ 15 2% +5 LSB

ADC 25 i% 2 +5 LSB

ADC DNL 1/+2.5 LSB

ADC INL +25 LSB

ADC A% @) 831 Ksps

ADC FAf 1] 2) 300 ns

ADC P i 10 pF

ADC Z i N\ HZs 2 pF

ADC % N\ s B 3 uA

(1) HHsEEEE , ZEahdh i AR gt .
(2) GPADC A5 mift BIST TRALHISATH TI FAF#EATR M. ARELHMER

8.5 TFffaR 7 X bl

IWRL6432A0P #3EHIE WA N IMB. L3 fAfias B W N asdl , v 518 7 kit 4y 5 Cortex-M4F RAM

, WS AP .

& 8-1. Fr#as 7 XAk IR

Al E 1 AE 2 AoE 3
T IEHAR AR IS (L3) gﬁfﬁgim’g‘ K 256KB 384kB 512KB
. FALFE IR SN FET |
( M4F F2% + 5% ) mmWavelink. BIOS 768KB 640KB 512K8B
HEATE 1024KB 1024KB 1024KB
A RAM R ATTHREN ). teAh |, v LRGP N i as S8 (R TREL ) o e LW
* 8-2. WAREFIETH
RAM_1 RAM_2 RAM_3 e HWA
256KB 128KB 128KB 256KB 256KB
41 #1(1) 41 #2 41 #3
SERE #1 SRR #3 SERE #4 SETE #2 SERE#5 Lt #6
64kB 64KB 128KB 16KB 112KB 128KB 256KB 256KB
(1)  REAERREA BRI, XEARRIERICE.

8.6 5| B
— B PEEA5RA , APPSS 1 AbEE B R UE M ROM 74k 283047 H 51 SN ade /e o

Sl PR P AE =R AR N T2 AT, W E ROy “ BRI (SOP) 5| BIFE T 4F (BRI HLBRER ) Lo
BRI, G ISR P B 2 f g0 7 B RIX 8 5] B R 36 5] SN e P is AT AR 2

% 8-3 Myt 1K SOP A& LA R IX S AL & anfrf b 2] 51 S ISR 71847 .
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X RGN B AR AR R OVEARE | JF H T REAVGE FIZE - 23R
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T BRI AR A RO

SR LRI RIRASRAL -
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TMDS SEAGHK ITF R SRR o

X AP ZAFAN TMDX IS TR AR SE BT s 4 T S 53 20K

“TF R T A EVEAS . 7
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FxFizAAFE -
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Prefix

X | 6
_|_
X =Exp

Market

A = Automotive
| = Industrial

Generation
1,2,3,...=77 GHz
6 =60 GHz

Variant

4 32

4 =FE + HWA + MCU + CAN

Num RX/TX Channels

AMY

L Tray or Tape & Reel

T = Small Reel
R = Tape & Reel
<Blank> = Tray

Package
AMF = FCCSP
YFF = WCSP
AMY = AOP

Security

G = General
A = Authenticated Boot

RX=1,2,3,4
T™X=1,2,3,4

Silicon PG Revision

Blank = Rev 1.0

A=Rev 1.x

B =Rev 2.x
Features

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

11.2 TR 54
FERY
IWRL6432A0P BSDL &7

Bl 11-1. 234- a2 P

Safety
Q = Non-Functional Safety
A=SIL1
B=SIL2

Fia HlEs 1 1EEE 1149.1 Btk i ml i A A HE 5132 43 il 8dle e

IWRL6432A0P IBIS %!

T2 FI 10 2ot 2319 10 b 85 B AL . AOCHBRIRITEIEE | i§EF I1BIS JFitiz.

11.3 U HF

FHRWCCE SERTE R |, 75 PHIE ti.com LRIEAE/ SO Ie . mith @y SEATIEN , RV AT A G dh s B B O
o AREREAER |, WEREM OB SO & KT G il .

A TGN LR AR B BR BURL K 58 SRS -

iR
+ |IWRL6432A0P #1153

T AR C R R PR A O A TR -

11.4 ZIFHEIR

TIE2E™ ZHFRIZ R TR EESHE IR , AT HENE SR RFEIE .. 2 e @& Mt #h. %

R R B B AT IR R R

HERM AR BB TIRE R Rt

T E I 2K

PASRA T 5 (PRI B T3 Bl o
REENFEIFARI AR TI BRI, I HA 2 Bk TR

HZM
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11.5 &b

E2E™ is a trademark of Texas Instruments.
Arm® and M4F® are registered trademarks of Arm Limited.

A B bR 8 N % B T AT & 7
11.6 BB

BRI (ESD) 2R RIX AN SE R LG . FE AR (TI) B BOEIEIE 24 i TR 5 b AL BT A SE R F S . Qo SRS <3 IE A 0 b R
A Tz 25FE r , A RE IR AR Ak HL i o

m ESD MR/ NE SERUNOTERERE S , REBA WS . FENER BB TR A S 2R HIR | X2 R AR M S

B SR AT SRS S H R AT A AR o
1.7 RigE
‘TI ARiER RARAERFH R T ARE . B FREZENS 1R FE Yo
12 BT P it 3%

HHA BT R A 2523
2024 4 4 * VIGE RATHR
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PACKAGE OUTLINE
AMYO0101A FCCSP - 0.757 mm max height
FLIP CHIP CHIP SCALE PACKAGE
6] 108 A
__A
BALL A1
CORNER
6.8
6.6
[&]oA[cl-o
0.757
0.629 |
j—‘—yww =
0.319
0.219
10.25|TYP
PG (0.325) —={ |=—
(0.35)
¢ r
“®0000 | O000a T
MOOOO | Q000
LHOO OO | 000
kKl OO | O00O0
OO OO | O000
HOOOO | OO00OO| pke
[6]TYP O — - -— - —+— - — -1 - —0C0O—¢ (4.535)
O000 \ 0000
e O000 ! 000
of 0O | 0000
clO00O0O } 000
J— @000 \ O0O0O0
J A®O000 } eJoJeJe)
12345 I 6 7 8 9 10 0.38
05 TYP 101X¢0.28
[05]TYP “.931) & 20150 clals]
$0.080) [C |
4229818/A 07/2023

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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EXAM

AMYO0101A FCC

PLE BOARD LAYOUT
SP - 0.757 mm max height

FLIP CHIP CHIP SCALE PACKAGE

Oo

O OO0OO0OO0 O~
O O0OO0OO0OO0O-

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK DETAILS
NOT TO SCALE

0.05 MAX 0.05 MIN
ALL AROUND ALL AROUND METAL UNDER
EXPOSED METAL - \\/SOLDER MASK
A <
! )

v T~ (#0.25)
SOLDER MASK—" (0.25) EXPOSED METAL—" ™~ @o
ER MASK METAL EDGE SOLDER MASK
OPENING
NON-ISD%HDNEERDMASK SOLDER MASK
DEFINED
(PREFERRED)

=)

SYMM

OOOOOOiOOOOOO

OOOOOOCE
000000 PO0OO0O0O0 0

[ONONONONONG

4229818/A 07/2023

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing

constraints.

For information, see Texas Instruments literature number SPRAA99 (www.ti.com/lit/spraa99).
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EXAMPLE STENCIL DESIGN
AMYO0101A FCCSP - 0.757 mm max height

FLIP CHIP CHIP SCALE PACKAGE

101X (@ 0.25) T 05 TYP

1 2.3 4 5 6 7 8 9 10
(053?\69@000 \ Q0000
'?—B@ 00O ! 0000
cO OO O ! [ONONONG)
p OO ‘ (ONONONG
eEO O OO \ (O ONONG

FOO 0O | 0000 gum

C—oO—-—-—-—-— t—m— - — - — - S-09©-—
HO O O O | 0000
WO O 0O i O OO0
k OO ! 0000
tO O OO ‘ (ONORONGC)
MO O O O | (ONORONGC)
NO OO OO \ 00000
SYMM
¢
SOLDER PASTE EXAMPLE
BASED ON 0.100 mm THICK STENCIL
SCALE: 10X
4229818/A 07/2023
NOTES: (continued)
4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
X16432BRQAAMY ACTIVE FCCSP AMY 101 1 TBD Call Tl Call T -40 to 105

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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 TI 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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