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1. x<WRL6432/1432 /4R

BEEVRE, Tl R FERGEREERIIE R, K0 E AL B3 IR R R — Pl AL 8T 3, 2K 1A
RA BT ST BRI & G2 MR S R I e DN T T R AR RN T 2 52 B YR 42 A0 Tl vy FH 1)
TR, AR 60/77GHz H AL A 75 ZoR H & v H 420 . TI#EH 7 xWRL1432 (76-81GHz) Fl1 XWRL6432 (57
—64GHz) RAIGH, HNESZHBEFEEHEIIEE, o B PRE TR TR, B PHIEN & T 1w i
HIFRE T = A, fets il m b e TE A AL BN F T H it A e (0 S AL s Th 2 A PR A8 P

XWRLx432 Z 5 7 AF e SR B R 22 K B TR IR AL B 2%, e DR LM R AR,

o RIS o BN AR FIRAE, S ESURME A BOREE (LNA) RIS (PA) , TRAIES,
Bt (ADC) |, 4R K A4 2% (Synthesizer), B3 (APLL) %%,

o HPATETSRAEHIEE, HPATEEHI B E ST TN E R M3 AEEEE, AT HIS AT S B, ArE A
5, I RAEAE 5 AT I EUE D 5

e IZ17T 160Mhz [¥] Cortex M4F (APPSS) ZHIH ' 4afE, ALA {84 80Mhz A fF il 88 (HWASS) 3:[F]
SE IR TR B TAE 5 I AL B R N FH E R

o  FWNEMT IMB [N RAM FH TACHS AT AR A H.,

o HEFSHYREHIE (PRCM) , B3RS F #5053 (1) FE SR S dian N\ DAk B D FE4a il 75 K .

mmWave RF/Analog subsystem | Front-end controller | Hardware Accelerator | Application subsystem

subsystem subsystem (Customer programmable) — Serial flash interface
| Cortex-M4F i
Control/Communication
Diital || at 160 MHz Sl (Commr
igita |
Frongl end Mumcanon interface
B | oot ROW
Prog+ | )
(Decimation | T:;’g,@:ﬁ 8| bmaram | “TRIME | [T | Communication interface
filter chain) | 512KB | 256kB ROM For deb "
ADC Shared RAM (L3) Control/Comm interface
Buffer | 256 kB o | _PMIC control/EEPROM
) interface
‘ —_— — — B Watchdos
/ | Aiways On subsystem | | :
Internal loopback for X3/4 Synth Ramp Generator | ways On subsystem @
Te;ﬁl & Monitoring (20 GHz) I (Timing Engine) P TRATe | DMA Tt JTAG for debug/
\( K | & Wal‘(eup ESM Debug development
< PA | RF control Seq |
soct processor (M3) | LBIST, PBIST
\( | (T firmuare) 32-kHz |
Prog RAM | Data | Oscillator
- PA aomb || Ose. | andROM | RAM |

I-|[||J XTAL

{40MHz)

A 1. X\WRLx432 T F RZHER

2. BtE xWRLx432 7745 8]

XWRLx432 [P N IMB A4 = AN 4y

e APPSSRAM (512KB) FE A MAFffiH, H=/4 % Bank 2Lk (256KB, 128KB, 128KB) , HTH /'
7 BOFEE B IOAEI, 24 MAF U o) I 2 46 Hiukik 9 0x400000, HWASS 5 i A2 44 Hihil & 022400000

e Radar cube RAM (256 KB) fit HWASS fii H, T I #3547 i S A PR E 1A 4, APPSS th A DA 51X Hehh
HEAS1E], U i) AL aE Hi bk & 0x60000000;

e Shared RAM (256KB) 1] DL R IE 4 Bi 25 HWASS 8%, MAF $5 1], & P/ MBE Bank 415% (128KB,
128KB) , 7rFiZs HWA 85 M4AF i f/NAAT & Bank, 7.0 EHBESNE, A Al LB AL E TOP RCM %
HI2E [ 2 7 2% HWA _PD_MEM_SHARE_REG , LAz APP CTRL 454 2% [ 27 £7 7%
APPSS_SHARED_MEM_CLK_GATE #:47# M|, 2 f£#% i B W25 Sk 4 XWRLx432 Technical Reference
Manual, B/ vl LIRS 75 ZRE R P4 Shared RAM )43 Bd, /BN 5 Shared RAM U £ P # i 4 5 3
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25 EPTIR, XWRLx432 N A A7 Rk d) 73 7T DU A G =605 5K

fi AR APPSS 75 ] HWASS Z|f]

it 1 0x0040 0000-0x004B FFFF (768KB) 0x6000 0000-0x6003 FFFF (256KB)
it 2 0x0040 0000-0x0049 FFFF (640KB) 0x6000 0000-0x6005 FFFF (384KB)
B 3 0x0040 0000-0x0047 FFFF (512KB) 0x6000 0000-0x6007 FFFF (512KB)

1. XWRLx432 N FHER

[FEF, AT SCRHRIHFEMT . XWRLx432 ¥ Fr N 1 A A7 Kl 43 AN [A] () Cluster,  XJ3x £ Cluster 7] DL i TOP
RCM H X6} 5 25 47 152 BL7E XS B (1) APPSS B HWASS H 5 0 B A7 02 15 5 22 L i dR ik e P o ), BRAEARIR
I e 15 7 B Z N AR B EE, WAARINIRI W N RN 8 WA RIEEE FIRIRMLE], A BRI W17,
P> NAF IS, AT DA R T

RAM_1 RAM_2 RAM_3 Shared HWA
256KB 128KB 128KB 256KB 256KB
BANK #1(1} BANK #2 BANK #3
Cluster #1 Cluster #3 Cluster #4 Cluster #2 Cluster #5 Cluster #6
64kB 64KB 128KB 16KB 112KB ‘ 128KB 256KB 256KB
R 2 NKIHFE N FEERI 5
2.1 FHHREAEF

e LHUESE, B RBL (Rom Bootloader) 2> H 3l A Flash in#k FH 7 27 Boot Image #4616 A, ik
i) Shared RAM T DLid i 152 U Bl 4 A\ [ Boot Image [ Image Header % & 73 i £ APPSS 5¢# HWASS. Boot
Image @i T1 ALK 4% L BAE TR G B3, HAg N

Multicore
Image Header

Alignment Bytes

APPSS Image in
RPRC Format

Alignment Bytes

FECSS Image in
RPRC Format

Alignment Bytes

K3 EMRKER

£ Image header [{) 31 1 77 7E Shared Memory Allocation 7B (V£ WSk 4 (1) 4.7 %) hEREFEH R
Shared RAM %] APPSS. 7E5i H TR H, i8id1&8% makefile H1) SH_MEM_CONFIG Z#(fc B HI T, 0x0 Xf N _F ik
3, Ox1 xRt 2, Ox3 AR 1, AERUWATH 0x2 FHATACE -

B 2 Shared RAM 2L 2] HWASS i,  APPSS A] P12 5 0x60000000 /1) Radar cube RAM Huhik 7= 1] (45
Shared RAM Z3[f]) , {HILE3 ] HWASS 23 (7] 4[] Shared RAM [ 3R Flis 2 B L B 35245 o 4 APPSS i8R £,
Rk, 7 ROZARAE 150k 20 B Shared RAM,  APPSS 75 K &1j7 i) HWASS W A7 25 [A]IR, 2% F&fd ] EDMA INiE
BRI DL,

XWRLx432 A 7F 7 BRAIHEH 1G4
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2.2 HEXHIE WY

i I P B P TR B B ST E (comd) D B, AT UK P 0 e BRI S B i 5 210 ML AR P A DX TR, i
e

HEBCEAFRINAFIE, F7 AT DRSS B ORI & ZREA R E, FEENAXEZRAREES, 50
BN 2

MEMORY
{
M4F_VECS : ORIGIN = 0x00400000 , LENGTH = 0x00000200
M4F_RAM : ORIGIN = 0x00400200 , LENGTH = 0x00040000 - 0x00000200

}
SRIGHEA R B (section) 1852 2 RAM X [H], 38 H 8 75 AR 5%«

SECTIONS
{

.vectors:{} palign(8) > M4F_VECS

bss:  {} palign(8) > M4F_RAM

text: {} palign(8) > M4F_SHA_RAM

.data: {} palign(8) > M4F_RAM

.rodata: {} palign(8) > M4F_SHA_RAM

.sysmem: {} palign(8) > M4F_RAM

.stack: {} palign(8) > M4F_RAM

jumptoApp: {} palign(8) > M4F_RAM

.jumptoAppdata: {} palign(8) > M4F_RAM
}

W B BRI M I R,

vectors R R, AR AR R E R DLS, A AUE TR Y makefile SCHE
f\) BOOT_VECTOR_ADDRESS #I|1& 2 5 i ik

bss RGN 4 J5 2%

text FH P A B

data ORI I 4 5 A8 B DA S S AR i

rodata WHEL (const)

sysmem 2= 1A (malloc JFRE ) N A7)

stack Rk ]

jumptoApp SBL i & Shared RAM [{fXH% Je 24, W ZUAE APPSS RAM P

jumptoAppdata

R4 NERBHK
FEAMBCZAS 1A, PP 0T DU 0 F 7 s B BN IE 4R 10 A7 2 ) L

text: {}align(8) >> M4F_RAM12 | M4F_RAM3

FP IR AT B S IR B R AR B0 e 5B 2 1 € A Atk b, AR,

1. BOEWAF X
MA4F_USER_RAM : ORIGIN = 000460000 , LENGTH = 000010000

2. FREH P NABENRZIX A
.usercode: {} palign(8) > M4F_USER_RAM
.userdata: {} palign(8) > M4F_USER_RAM

XWRLx432 A7 AEH TG 5
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3. TECARRZH, {HH] _ attribute  ((section(""))) #ARHDEk & ks iU 4 e B,
__attribute__((section(".userdata"))) uint8_t test[ARRAY_SIZE];

__attribute__((section(".usercode"), myfunction))

3. {#H RBL f1 SBL J5 &

E—2I 5, HP R BN SR OTA A Th AR EE 128 3 e G A R R P igqT, WFZEEE SR NE
RBL (ROM Boot Loader) Jn#ff* SBL (Secondary Boot Loader ) , SBL & AN M A FFE5. SBL ]
PLIE L E 1 Bl H g 32 114320 Boot Image 2K 538 fliz 4T Flash o1 i F P RE T

TI SDK $24t) SBL Demo f£FERA Flash B3R, P1FEM SBL, P2 fEH P TR )G HIN FIFEE, 75 P4 B
LA ANH T BRIAFE, SBL M P2 2B HFR P AT IR 8, G0 P2 BRI ek F IS AN IERG, W n#k P4 O H T
N AT RS . F Pl DUE T SBL A 2 A R E 3histT oK .

0x00000000 (P1)

Secondary Boot loader (512 KB)

0x00080000 (P2)

Application Image (512KB)

000100000 (P3)

000180000 (P4)

Factory Default Image (512 KB)

% 5. SBL Flash 4 [X

UE ] RBL E 28 sh PRI, 797 APPSS RAM [1) 0x00458000 31| 0x00460000 (1) 32KB il ¥ x4 RBL
i FVE N B Betthik, (R0 P 2 e AR BRI S0 B S E IR 75 B85 N I A7 LI BN RE X B 32K B ik, IX B
32KB Hutik ] Ly FL4h stack B heap 25847 F P AR P G A4 A B S8R B £/ RBL Ja3) SBL, SBL ANREf#E
FH I 32KB Huhik, i AP RR AN RE A A X B AR VE N R B el i A i B

FEAE A SBL AT — 4 a ghit, BUREE R SBL A T BN AE D EL G EER, Bk SBL A - #2548 H
FINAFBT S, BT A2l SBL BT iR e E H P R LIk IEW A sh. [, %5 xXWRLx432 ] Shared RAM
ANBEAEF 8bit B 16 bit (NS FRARrYE, K F P R IARRS B AN X e s BN Shared RAM H & B8 47 [ %
A4 SBL HIARD FI £ 4 B #ASBEAE Shared RAM B 1E7E SBL Jn# A ARSI B 58 205 AN B 1R 5 31

3.1 &/ SBL E3inbl

7T SDK 7R BIRE 80 2& BRI RBL JE 2, 1 LA E 37 i mmw demo F1 SBL A5 fif s i {42 2e N A7 43 it LAIE
2| SBL JAsh N R, FK N AR P AR B I s 8 ds B 45 72 21 Shared RAM HI#EAE

H5ET 275 SDK I Tl CCS 247 mmw demo 3 £ 4 i I 4T A AITAC E I A8 L3 WAFHI R/, TEE
FEBC B SCAF R R DI FERE X CCS WA REA 15 St

[Cortex_M4_0] ========== Memory Stats ==========

Size Used Free
L3 425984 122000 303984
Local 28672 1472 27200

EAFRRPIEEE T L3EHKNAR, HrFiE T, L3UVEH T 122KB, KA PUEHE 1 agii 1 3k
ITHCE, BERCEZ N 74 APPSS 1 H .

XWRLx432 A7 7B RIHEH 15 6
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(A} SDK A 1) SBL 271X 50KB Z:f7, 1] LK H 434/t APPSS RAM [1) BANK3 (BANK1 ¥ BANK2
JRAT), [EIAE P AR T i 4 e X BN AR E AR R 3 R B (4 stack, heap.. . 5555) , BRI IE, H
FURTHRAE B O 7 SRk AT SRR 4 .

WX [a] SBL Application

0x400000 - 0x458000 Not used Code and data

0x458000 — 0x460000 Not used Stack, heap and scratch buffer
0x460000 - 0x480000 Code and data Stack, heap and scratch buffer
0x480000 - 0x4C0000 Not used Code and data (read only)

R 6. AEE IR

Xf T Shared RAM [JECE , SBL AT AR 19 v P A7 R 3 3840 A [R] R K1) 23 77 2T DL 5t J SN 06 B 1 A A7 U5
g, EDTE SBL AR P REFF ) makefile B B A A1) SH_MEM_CONFIG &%

AR s,

e SBL Lf%

makefile_ccs_bootimage_gen (1, F& 5 TR &R 2] APPSS RAM ff) BANK 3 1,

BOOT_VECTOR_ADDRESS=0x460000
SH_MEM_CONFIG=0x3

inker.cmd 3CAF, HEFTE R SBL A FIEIE 5 = 2] APPSS RAM [ BANK 3 H1,

SECTIONS

{
/* This has the M4F entry point and vector table, this MUST be same as BOOT_VECTOR_ADDRESS */
.vectors:{} palign(8) > M4F_VECS
.bss: {} palign(8) > M4F_RAM3
RUN_START(__BSS_START)
RUN_END(__BSS_END)
.text: {} palign(8) > M4F_RAM3
.data: {} palign(8) > M4F_RAM3
.rodata: {} palign(8) > M4F_RAM3
.sysmem: {} palign(8) > M4F_RAM3
.stack: {} palign(8) > M4F_RAM3

.jumptoApp: {} palign(8) > M4F_RAM3
.jumptoAppdata: {} palign(8) > M4F_RAM3
}

MEMORY
{
MAF_VECS:  ORIGIN = 0x00460000, LENGTH = 0x00000200
M4F_RAM12 : ORIGIN = 0x00400000 , LENGTH = (0x00058000)
MA4F_RBL : ORIGIN = 0x00458000, LENGTH = 0x8000 /* 32KB of RAM2 is being used by RBL */
M4F_RAM3 : ORIGIN = 0x00460200 , LENGTH = 0x00020000-0x200

e mmw demo T.f&

makefile_ccs_bootimage_gen 3CfF,  Fi &t WA 5K 3 Shared RAM .
BOOT_VECTOR_ADDRESS=0x480000
SH_MEM_CONFIG=0x3

XWRLx432 H7F 7 AEH1EE T
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linker.cmd SCF, HACRS A H st 5R BEOAE Shared RAM H, TS (3 HE BE 4G 5 21 R 9% SBL 1§ FH 1 APPSS
RAM, stack f heap &z 17 B A FH i B T LA7E o6 SBL N A7 B, XF T SBL Ja3h3%5t, RBL i1 32KB P
A7 BCAT DA N R A s 25 i s B Af A .

SECTIONS

{
/* This has the M4F entry point and vector table*/
.vectors:{} palign(8) > M4F_VECS
.bss: {} palign(8) > M4F_RAM12
RUN_START(__BSS_START)
RUN_END(__BSS_END)
.text: {}align(8) >> M4F_SHARE_MEM | M4F_RAM12
.data: {}align(8) >> M4F_RAM12
.rodata: {} align(8) >> M4F_SHARE_MEM | M4F_RAM12
.sysmem: {} palign(8) > M4F_RBL | M4F_RAM3
.stack: {} palign(8) > M4F_RBL | M4F_RAM3
13:  {} palign(8) > HWASS_SHM_MEM

}

MEMORY
{
M4F_VECS : ORIGIN = 0x00480000 , LENGTH = 0x00000200
M4F_RAM12 : ORIGIN = 0x00400000, LENGTH = (0x00058000)
MA4F_RBL : ORIGIN = 0x00458000 , LENGTH = 0x8000 /* 32KB of RAM2 is being used by RBL */
M4F_RAM3 : ORIGIN = 0x00460000 , LENGTH = 0x00020000

M4F_SHARE_MEM: ORIGIN = 0x00480200 , LENGTH = 0x00040000-0x200

HWASS_SHM_MEM : ORIGIN = 0x60000000, LENGTH = 0x00040000 /*96KB in FECSS PD and 160KB in HWA PD */

& mmw_demo.c & dpc.c B L3 buffer () K/~ linker.cmd HLf 52 X ITHL .

#define L3_MEM_SIZE (0x40000)

example.syscfg .3 il Shared RAM =5 a] ) & X

I & CONFIG_MPU_REGION4 |_|:| [m]
Name CONFIG_MPU_REGION4
Region Start Address (hex) 0x480000
Region Size (bytes) 256 KB -
Access Permissions Supervisor RD+WR, User RD+WR il
Region Attributes Cached -
Allow Code Execution
Sub-Region Disable Mark (hex) 0x0

mmwave_demo.c LI HL L Brxt Shared RAM BUIHI4G 1L, PIOMIL B2 AE SBL WI4A1L, BRI ERAIAG & 00E 1
o & EH NS B Bt B

SOC_memorylnit(SOC_RCM_MEMINIT_HWA_SHRAM_INIT|SOC_RCM_MEMINIT_TPCCA_INIT|SOC_RCM_MEMINI
T_TPCCB_INIT|SOC_RCM_MEMINIT_FECSS_SHRAM_INIT);

E B e, g iE SBL A mmw demo LAEEIT],

4. B4

AICTEMN T EIET XWRLx432 JFA RIIFE K B IE I fhOT A b, A TAR a7 il (0 75 5K RIS ) 23 i
AR A AE, BLEEIFE MR T R RE R s, JRl Rl gs FLP B0R 1 IX8877 7% .

XWRLx432 AN F 7 B RIHEH 15 8
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27 3CHR

AWRL1432 Single-Chip 76- to 81-GHz Automotive Radar Sensor datasheet (Rev. B)

IWRL6432 Single-Chip 57- to 64GHz Industrial Radar Sensor datasheet (Rev. A)

IWRL6432 Device Errata (Rev. A)

AWRL6432, IWRL6432, AWRL1432, IWRL1432 Technical Reference Manual (Rev. A)

A e

MMWAVE-L-SDK

XWRLx432 A7 AEH TG 9
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