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- BISINEMEF - ASERAYIE. 5 SEANR . APLL FFERRSAE. I S R AR T g g T #E
SFLASH ( 23 it - SOP5 )
- DhREREE - ST SR AN N APLIESS . BSS APl 1T, Bk 1% (LVDS/CSI2) 24, 224l

.
o WKW T RS
- BT SEIN C B AT £

TR, DS IR HE M Th R 2 A g . b, KBTI A A BB SR
o, AEN B BOR B DU BR B2 AR | JF HAAMBENLR A BERE oA s i 5 1.

LNA

LNA

ﬁﬁﬁ ininini
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RF/Analog sub-system

Radio Processor
Sub-system

®_ IF ADG Cortex R4F
at 200 MHz
®_ I ADC Digital
Front-end Prog Data | Boot
— | RAM* RAM* ROM
LNA ®_ IF —<A¥ (Decimation
filter chain)
% IF ADC ViV s
DMA SPI
ADG Buffer = o
Z[[ Maibox | 1 ea6h pgm.
Synth Ramp @
PAF A® 4
< * (20 GHz) Generator RTI, WDT, Debug
PMU UARTs
Test/
ESM
Radio (BIST) Debug
Processor
||| Safety LVDS/
(For RF Calbration (MPU CSl2
T Lonco and Self-test — Tl STC ’
em < .
P Programeed) PBIST)
Prog RAM | Data
and ROM | RAM
eDMA

Master Sub-system

& 1-1. AWR2243 SR = B
o ETF ARG AWR2243 23448 ML HUH BAL B G IS — N al gt . AWR2243 234410 5] S n#ife P81
F T ARG R 2 (ROM) th | 3557 BUEEEHIRL

ML ITAE , AWR2243 5 S IR P ] fE P AR R I8 4T
MBS AR IE RN (SOP) I/0 ( SOP it - MAMBIRE) Lk R E R ) R .

Joll B R SR PRAT A 5

Serial Flash interface

External MCU interface

Flash Programming

For debug

JTAG for debug/
development

High-speed ADC output
Interface (for processing)
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& 1-1. EHRAN (SOP) &g A5 S
SOP2 | SOP1 | SOPO |75| SINEEFRAMETHR
0 0 1 |shees
EEHEBA. IEFNT (i SFLASH 5 SPI ) J5 , DA TF AT | B PHmiS SPI hfr & itfTd
. FEFFS TGRS (LVDS/CSI2) 7T LAZKHL ADC iffi.
1 0 1| R
IAEGFEBOR . (T UART MR R SRR (% ( #hT ) FHE] SFLASH k.

o S BINERETFRESE R (RS ) B VRN SLARR % P N R T BUE n#k 2 SerialDataFlash (SDF).

Serial
FLASH
A
_ I User Application and
&l &l & G| | _ DeveeFrmwareFlasting
a B ® c
v
AR2243
r | r —i
| | | UART [« >
ROM |
| | [ Integrated I Flashin
I Radar ram | | | [ Progam MCU Oty
| Section | | RAM ARM* Cortex* || Y
R4F
| I || Data [
| | I RAM |
e e —— = e — — - |

A 1-2. 5| B INBREF KR SR
o BISINERERFPAT (B33hEE ) B EA PR G S
- 5|58 - SFLASH ( JFEMEL )

U SRAIN B AL 5 A R I SR AT INAY 51 S INEAE R 2 K A7 ik /2 SDF FR R F08 i 17 21 RAF MIERIA
BAr s T 290, AIZSRERG AR | 5] SINERE R 664z H MSS Thfef 1.

SFLASH A7 T 4 IJT A iRA , BRARAS A DI RE R ( MSS AlERILBL ) A ROM $14T , [Al kR
BEK,

MSS Firmware Patch and Device
Patch to Radar Section, is loaded
from SFLASH to respective RAMS

Serial
FLASH

»

«SOP2
 SOP1
« SOPO
 QSPI

I
I
I
I
|
AR2243 |
;' I | I 1
| I I | ROM |
| I Integrated I
I Radar RAM | | | Progam MCU
| Section | | | L_RAM ARM* Cortex* | |
R4F
I J— | | Data [
I | - —l=— —T RAM |
b e e e e e e — e e e e — I

Bl 1-3. 5| FMEREF HIATE ( A SFLASH nEps )
- Bl SR - SPI( HEME)
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AR RERAGLIN 21 R AT INAF BAE 5 4T A R ORI 24T R AR, 51 S INERE 7 2 id8id SPI AN LA

i, BWUR (4T ) INEE] MSS RAF M IEBLT REHIMBAF i 5 oh o AEZIERE R Z R, 51 S naiie
Frosftidi i) MSS DRelH .

AR2243

r—-————-———-— | r—-——————-— -
I | | |
| || Rom I

| Integrated I
l Radar RAM | | Progam MCU < SPI >
| section | L_RAm ARM* j}u‘rlex‘ + —| miBsPl || host IRQ
| | o= R4F | >

| ala -4 Programming
' | | L _BAM | | Utility
b EZZ =T !

B 1-4. 5] FIBBERF HPATER (18T SPI MR )
4 AWR2243 7/-ZIM#EHFE/ 7 ZHCACL6A - FEBRUARY 2020 - REVISED MAY 2023

Submit Document Feedback

English Document: SPRACR5
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACL6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACL6A&partnum=
https://www.ti.com/lit/pdf/SPRACR5

13 TEXAS
INSTRUMENTS
www.ti.com.cn HA T B2 e

2 BAG| FINBEFRE
5| FANBRTR A R BT 5 = A B

o SR - SIS MBREF AN “AE B (BIST) SIEEHATRIAHZ T (i, RAM i )
o I E 3 APLL SR E AR Bl
© fa# SOP £k AAkS I 5 A s h AT 2(

Device Initialization Flash Programming

APLL open loop calibration

The below sequence Flash programming Flash program
. 2 N rlashprogramming__  ~~  Flashprogram = N o ______
is on a per command SOP mode? Over UART Cmd over UART? 1
basis as the Mutlicore !
image is parsed. The I
flow is captured here !
Functional Mode }
Bootmode — SPI |
|
|
Generate MCU clock out No Flash present? }
(at XTAL/2) <« p ‘ |
|
L Download MultiCore image (BSS |
Bootmode - SFLASH patch, MSS patch image) to SFLASH }
Setup SPI. I
Generate a HostIRQ to indicate }
bootup completion and await |
commands. |
Load BSS patch image from |
SFLASH to program memory |
|
|
Command over }
SPI? }
N
Load MSS patch image from T
SFLASH to program memory A
Load BSS patch image over SPI to Wait Forever
BSS program memory
BootLoader
Execution
Load MSS patch image over SPI to
program memory g
Functional Frimware Execution
Functional firmware execution
(Commands from Host over SPI)
& 2-1. AT S PR A
ZHCACLGBA - FEBRUARY 2020 - REVISED MAY 2023 AWR2243 5] -FI# P e 5

Submit Document Feedback

English Document: SPRACR5
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACL6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACL6A&partnum=
https://www.ti.com/lit/pdf/SPRACR5

i3 TEXAS

INSTRUMENTS
FR T G EFES7 T FE. www.ti.com.cn

2.1 5| 543 - SFLASH
2.1.1 BT

FEDIREREINT |, 51 R INEAE 7 2R 28— Fh 5] SRS N SDF X MEREAT 51 S, sl L UL 2B B%

« XF AWR2243 2:(FH1 QSPI 51 JHIHE T 5] i 2 % 52 )
- QSPI[0] : #5iEk R11
- QSPI[1] : 5ER P9
- QSPI[2] : 155k R12
- QSPI[3] : EEk P10
- QSPI_CLK : #£5k R10
- QSPI_CS N : /5L P8
« QSPI B NTE (RGNH/5) = (200/5) = 40MHz FigiT
« kil SFLASH n] k8l 5% (SFDP) 14 LMG R F5F & JEDEC FrifEfgmas; , HA &4 5% SFLASH DhREM 4
FEMER. MR E] SFDP Wit | %5 A T5 SDF BT S Mt — DR A 2 A2k i .

BootLoader SFLASH

J Read SFDP (SFLASH Discoverable Parameters)

SFDP Response
(Manuf. ID, Single/Dual/Quad, Read command, Write command)

A

Read MetaHeader (Loc, Size)
(Using the supported Read command)

loop
Read Images (Loc, Size)
Load (Using the supported Read command)
oa
Imagesi* >
>

A 2-2. B INEF 5
B

* ROM 5| S m# e 74 SDF KA H LA . SFDP i 4 )t i B Ae ik = (DY /XU 5 ) 147 M SDF i3
ECHCH 31

o XFTCRERDUBAESC) SDF S | ok DU Ay & iR R B DU RE (QE) 7, W EK kM. fEIEk
BT, IS E SDF H) “IYikfdiae (QE)” uaiﬁﬁo

2.1.2 ROM #BIBR TEF51

A ST E TR SR 23 ROM SBIBVE N8P a. B2 0 5HMEENE T LRI R R EAE R
WHZE 3. 5 SDF MiEfE Wk 2-3 fivs.
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BootLoader SFLASH
FLASH i
AL Read SFDP (SFLASH Discoverable Parameters) . f;ii?;ﬁefwfcmns part variants
Note: Recommended to procure SFLASH parts
with quad mode set
SFDP Response
. (Manuf. ID, Single/Dual/Quad, Read command, Write command)
If QUAD mode is supported and Quad Mode enable bit is not set,
Setup the Quad mode enable N
¢+~--- - - - - —"-"-""—--\&"" """ - - -“ """ —— >

loop I

Get Image data_|
Over UART

Write Images (Loc, Size)
(Using the single mode Write command)

& 2-3. ROM #BhBR T #5751

ey

* ROM Bl FEN R A INAFALS | X LRV S RV A 1 AN BRI/ 24 A2F0ER) “ NAEBU B A “ 00
HFERFfr4 (0x2)” .

o “DUBRfERE” AL ER SDF RN RIS . ROM 51 S INEAe 7 SRR iZ A2 H oy Spansion 1 Macronix 74
T (PR R LR E AR S ) W E CPURRAERE” £l

Br 7 s UART S s b AT 26 T IR A e A & 2 41, I 2 B R IAT 2T CRC32 158
B E. SRR EEIREOF S S| SDF i}, 2 it CRC32.

2.2 5[ §H#s - SPI

FEREMT , WERAETUE LX) SDF A7 BHA ST I BESR K, 51 IR #E AT SPI 5] SN
o

PRI B IR 2B R

o X SPI 5| IHEAT 5 £ % E H - [SPI_MOSI : ##3k R8 , SPI_MISO : #23k P5 , SPI_CLK : /#5k R9 ,
SPI_CS N : /25 R7 , LLJz SPI_HOST_INTR : 155k P6 ( AWR2243 #4} ) ]

o PRHRERIRE DRSO R E X RPN SAMBENTIRG | DUMEET SPIBIE T B R Nk
B .

o EGERATAENUEE |, SN ROM BIAhNT | A DhRe i aa3AT |, FRidId SPI #2licd il AP dr & JFisid &
2 (LVDS/CSI2) & ¥
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MR ENLE T 2-4 Fros.

XWR Device External HOST

MSS ROM
Bootup completion

AR_AE_DEV_MSSPOWERUPDONE_SB

AR_DEV_FILE_DOWNLOAD_SB
(REM_CHUNKS (N-1), FILE_TYPE,
FILE_LENGTH and Image (1/N))

AR_ACK_MSG

AR_DEV_FILE_DOWNLOAD_SB
(REM_CHUNKS (N-2), Image (2/N))

AR_ACK_MSG

Image download over SPI

i
|
I
|
I
|
I
|
|
|
I
I
|
|
|
Bootloading }
over SPI }
I

|

|

|

I

|

|

|

I

|

|

|

I

|

|

|

I

AR_DEV_FILE_DOWNLOAD_SB
(REM_CHUNKS (0), Image (N/N)) <

» AR_ACK_MSG/AR_NACK_MSG

AR_AE_MSS_BOOTERRORSTATUS_SB
(Indication of bootup status)

ROM FUNCTIONAL FIRMWARE
EXECUTION

A 2-4. 5| 54 - SPI
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3@ UART ( 51 FMBREF RS ) WEFATHENE

Tl ) AWR2243 234F 37 75 SDF &8z |, DMESREAE 5 S0 fE vh B i meig . ETEFH B, ROM HIflt st
HF#E , MasterSS il RadarSS & 14 1) K3 4r $i47 TAEEREE RAM Fk A, Rk, KNS KIWUG /A4 T B
QSPI #1101 SDF H |, gk fE & H ik,

INAFgmTtdeimnl UART 831480, Bk -

+ MSS_UARTA [RX : 23k N5 Al TX : #£ER N6 ( AWR2243 #8/f ) ]
. PRHEE - 115200
o RREFEELRAN © 240 TS

i
“Write File to SFLASH” #lI “Write File to SRAM” # 2 {Y Hrf K 240 F 5 BRI,
TN N i, Horp o
N = (3L R/N240) + (1R 71N%240) ? 1 1 0) ti2 k.

3.1 BT HRIAF
PUR — A A il SO R B SO

* RadarSS W% ( se#efhfr ( WiE ) sih T (WRA , et ) )
* MasterSS W% ( Thfghilft ( W& ) sith T (@iRA , B dett) )

fE AWR2243 ES3.0 ( /785 ) 1, XA BUR G I N A Metalmage SCI , A Z00RE SIS B g8
Tl H T XWR12xx ] DeviceFirmwarePackage (DFP) #5457 i % 1 4 ) MasterSS 1 RadarSS (1) 0 E 30 .

TI i T XWR14xx ] mmWaveSDK {1 £ 3% “Image Creator” SZFHAREFE |, 1%S2 A K3 it g f0 & bR 4 1
[ 5e g |, DUME S XWR14xx #4445 HC 44 FH

3.2 NEHIEFFI

B astEs] 3% SOP 5 A (S £ 1-1)

FHF “UniFlash” T.H. [#1 mmWaveSDK = fi 5]

JEit UARTA COM i R R 2844 . ( #34F T 2 UART H {55 , 1S5 B UniFlash T EA /L )
il 'S it 75 % <META_IMAGE1/META_IMAGE2/META _IMAGE3/META IMAGE4>

&k
X1 AWR2243 ES3.0 , i P L ZUEFEH4~ Metalmage S (META_IMAGE1).

PN~
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3.3 RS AIE R
* 3-1. IR g
i fir4 ID B FB
PING 0x20 AL ACK HEAT i 37
OPEN FILE 0x21 2 R HESCT BT R SR B VRIS R File Size : Br P8I SCIAR RN,
File Type : META IMG1(4). META
IMG2(5). META IMG3(6) fil META
IMGA4(7)
Storage type : 2 - SFLASH #1 4 - SRAM
WRITE FILE to 0x24 Moy AP AEE S\ SFLASH (130 %
SFLASH
WRITE FILE to RAM 0x26 Bh Ay 23RS RIS B S AN RAM
CLOSE FILE 0x22 ey ATE R T RS R Storage type : 2 - SFLASH #1 4 - SRAM
GET STATUS 0x23 tei & H TR E— % ar SR . S VR E—
2t 2 BPRZS BEAT W0 57
ERASE DEVICE 0x28 4 T ¥k SFALSH A%
GET VERSION 0x2F B4 TR ROM fAs . #s DARRASAS S R4 T e B
ACK response 0xCC 2B R

10 AWR2243 7[-FIMEFE/FIFE
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HOST COMMANDS TO XWR Device

(length -2) bytes

1 byte 2bytes  1byte Max size: (243 — 2) bytes .
eenerlC ool eweedl . T~~~ T T T T TT T T T T T T T
COMMAND (%:2‘/(3) LENGTH CSHLE”aK PAYLOAD
STRUCTURE
1 b 1 byt 4 byt 4 b 4 byt 4 byt
1 byte 2 bytes yte yte ytes ytes ytes ytes
OPEN CHECK
COMMAND OxAA 0x13 SUM 0x21 FILE SIZE STORAGE TYPE FILE TYPE RESERVED
(length -3) bytes
Jbyte  2bytes  1byte _1byte Max size: (243 — 3) bytes >
WRITE TO FLASH
COMMAND 0xAA LENGTH CSHS’aK 0x24 PAYLOAD
1byte 1 byte 4 bytes
1 byte, 2 bytes Y| Y Y!
CLOSE CHECK
COMMAND O0xAA 0x7 SUM 0x22 STORAGE TYPE
1 byt 1 byt
Jbyte, , 2byles | ibyle fbyle
PING
COMMAND OxAA 0x3 0x20 0x20
1 b 1 byt
dove, 2bytes | fbyle fbyte
ERASE
COMMAND OxAA 0x3 0x28 0x28
1 byte 1 byt
Jbye,  2bytes | Tbyte dbyte
GET STATUS
COMMAND O0xAA 0x3 0x23 0x23
1 b 1 byt
1 byte 2 bytes yte yte
GET VERSION
COMMAND OxAA 0x3 0x2F | Ox2F
XWR Device RESPONSE TO HOST
(length -2) bytes
2 bytes 1 byte Max size: (256 — 2) bytes
- >
GENERIC RESPONSE CHEC
LENGTH PAYLOAD
STRUCTURE G KSUM o
2 bytes 1 byte 2 bytes
-«
ACK RESPONSE 0x4 0xCC 0x00CC
2 bytes 1 byte 1 byte
+——rt—>
STATUS RESPONSE 0x3 CSE’\(;K STATUS
2 bytes 1 byte 4 bytes N 8 bytes N
VERSION RESPONSE 0xE 0xCC | ROM VERSION INFORMATION RESERVED
S R
& 3-1. FHL « XWR 2ff UART &5
ZHCACL6A - FEBRUARY 2020 - REVISED MAY 2023 AWR2243 5] ZM#EHFE/ 7 "

Submit Document Feedback
English Document: SPRACR5
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACL6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACL6A&partnum=
https://www.ti.com/lit/pdf/SPRACR5

i3 TEXAS
INSTRUMENTS
Wil UART ( 51 G FEF RS ) Hife i i 545 I 77 www.ti.com.cn

K2k UART fir & i) 8 AR AR & RO BT 7 1IN EAT SE M SRR S A, e rp SCOR B S AN R iR (kAT
xll 8 fir. Bt , tHEEAIRA DALy

checksum = 0

X4 2 B P AN 775, checksum = (checksum + (unsigned) byte) AND (OxFF).

MR AN STATUS RESPONSE J& 3185 #1T B T R A & B0 51 S INERE P R IRAS o Al fiEan & G045
OPEN. WRITE TO FLASH. CLOSE #I ERASE. PING. GET STATUS fil GET VERSION %R fir & AN 22 #
STATUS RESPONSE il ¥ (U DOIRZS . W REIR [0 i) STATUS {HUIF -

* 0x00 = INITIAL_STATUS ( f£ & BT AT A dr & 21T )

* 0x40 = SUCCESS

* 0x4B = ACCESS_IN_PROGRESS

o MEHURER 64 T T RESERVED 7B AR 5 &y 0x0

3.4 RIEF5

K 3-2 Bor TINFFRFEF ). WIGRIRTFA6 T /3 EANLR A UART il s 52 i 3-2 B ifdn 2 41 .
5| IR P A S N . Rk, ENNAERIBR AL ESER , HRBRIER A 231 ACK WV . 1EE
= , GET STATUS w4 ot 2 db#E T H R iR [a] STATUS RESPONSE JH B i A~ &% ACK My .

EWRE Device Extarnal HOST
Boobup Wait
for UART
Break o
Tl UART Break
ACK_MSG L
- GPEN Command
ATK_MSG >
[—— WRITE Command {Metalmage (1/M))
ACK_MSG L
—— WRITE Command {Melabmage (/™))
ACK_MSG L
Writing 1o
SFLASH, I mage download
Compute CRC | ver UART
per packet |
|
I
|
I
|
I
i
.‘_
j—— WRITE Command (Metalmage (M)}
N ACK_MSG L
~ |4—————— CLOSEC d
Ensure the CRC : == amman
matshoes ACK_MESGNACK_MSG —»
& 3-2. RIS 5
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9 243 - 3 =240 Fi.

76 UART &9, AT R K4 7 (Bl R s 271 ) - BSS/MSS/Config Mg v 4 ML 7R
B S B DA R AT AR

ERASE & AL, B0 THRTES NBdg 2 5iiE k%~ SDFLASH.
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GET VERSION 4 AR T 1, B 0] LLH EHLACTE 38 F TR I 2825 10 B0 AR A LU TR 1 75 2038 47

4 BT ez
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MRS |, (3) BRENNARZEMREAREARLMBIERZS, FERE. KERHMER,
XEFRNELE , BF5TEH, TI REENTHXEFRATHARRRMRN TI ~ROEH, FENXERFRHTHAERRET.
ERREREMEM TI MRFRREFAE=ZF RN, EHLPREEREXLERFENERTN T RERARERWEMRE, HE. K
A, RENMBES , TI HWEBHF AR,
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