ADC Data Capture using Capture Demo
and CCS Memory Browser
IWR14xx/AWR14xx example
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1.1 Flashing CCS debug firmware

1. Put the EVM in flashing mode by connecting \ d -,:ZZ;";L,T”;;LJ N
jumpers on SOP0 and SOP2 as shown inthe | &% e f []
image' | Cm‘"‘:f 1-—-OP2 Dgcr Gp101_§

2. Open the UniFlash tool g,

— . >
Isop oI 0
4 (]

Y

In the New Configuration section, locate

and select the appropriate device (XWR14xx)

AWRN ~
4 Click Start to proceed @ selected Device AWR1443
. T
Category: All | C2000 | mmWave | MSP | PGA | Safety | Tiva | UCD | Wireless
Q 1443 o X
r. AWR1443 Serial
Bl wridaa Serial

0 Selected Connection: 9 Serial Connection

y -
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1.1 Flashing CCS debug firmware

5. Inthe Program tab, browse and locate the Radar SS and MSS images shown below:

Flash Image(s)
Meta Image 1/RadarSS | xwr12xx_xwr14xx_radarss.binSize: 192.08 KB glllgtz dlgr];ge C:timmwave_sdk_<ver>\firmware\radarss\xwr12xx_xwr14xx_radarss.bin
Meta Image 2/MSS xwrldxx_ccsdebug_mss.bin  Size: 39.58 KB Meta Image

2IMSS 9 C:\timmwave_sdk_<ver>\packageshti\utils\ccsdebug\xwr14xx_ccsdebug_mss.bin
0O Meta Image 3 Leave this empty
[0 Msta Image 4 Leave this empty e

6. Inthe Settings & Utilities tab, fill the COM Port text box with the Application/User UART COM port number
(COMprT) NOted earlier

1 = Setup

Note: Example - COM1 (Windows), /dev/ttyACMO (Linux)

[CDM Port: COM38 ]

Target Memory Selection: SFLASH

7. Return to the Program tab, power cycle the device and click on Load Images

8. When the flash procedure completes, UniFlash’s console should indicate: [SUCCESS] Program Load completed
successfully

9. Power off the board and remove the jumper from only header SOP2 (this puts the board back in functional mode)
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1.2 Connecting EVM to CCS

» To connect the Radar EVM to CCS, we
need to create a target configuration

— Go to File » New » New Target
Configuration File

— Name the target configuration accordingly
and check the “Use shared location”
checkbox. Press Finish

— In the configuration editor window:

» Select “Texas Instruments XDS110 USB
Debug Probe” for Connection

» Select IWR1443 or AWR1443 in the Board
or Device list

* Press the Save button to save the target
configuration.

* You can press the Test Connection button
to check the connection with the board.

»'+ New Target Configuration l | = é
Target Configuration
Create a new Target Configuration file.
File name: TWR14xc.coxml
| Use shared location
Location: C:_sters_!-_!tix'CCSTargetConfiguratinns F
%) “TWRldxe.coxml 232
Basic
General Setup Advanced §
This section describes the general configuration about the target.
Connection | Texas Instruments XD5110 USB Debug Probe - Target Co
Board or Device [y,
TR Save Confi
{Tv] TwR1443 —
IWR1642 Sove
Test Conne|
Totesta cqf
configuratid

4

J’jﬁ TEXAS INSTRUMENTS



1.2 Connecting - continued

GO to VieW > _Targe_t Configurations to Open L Project Explorer | 2] Target Configurations §% = ® ‘q
the target configuration window. opefiterse

1= Projects
4 [= User Defined
% IWR1%0c.coxml [Default]

You should see your target configuration under S
User Defined configurations. X Delete Delete

QDQ R:;:: Launch Selected Configuration
Right click on the target configuration and select ==
Launch Select Configuration. Lk i T bt »

'+ workspace_v7 - CCS Debug - Source not found. - Code Composer Studi_l

File Edit View Project Tools Run Scripts Window Help

This will launch the target configuration inthe |77 2 === @Fuer i arier a8
1 Debug &2
debug WI ndOW' *f‘ wr I\ithho(.ccxml [Code Composer Studio - Device Debugging]

a4 Texas Instruments XD5110 USB Debug Probe I/ Cortex_R4_0 (Suspended)
= 0:00004DA4 (no symbols are defined for §:00004DA4)

Select the Texas Instruments XDS110 USB Click here to Connect
Debug probe and press the Connect Target to the target CPU

button
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1.3 Loading the binary

With the target connected, click on the
Load button in the toolbar.

In the Load Program dialog, press the
Browse Project button .

Select the
XWrl4xx_capture_demo_mss.xer4f
found at

C:\tiilmmwave _sdk 01 00 00_O0O5\pack
ages\til\demo\xwrl4xx\capture

Press OK again in the Load Program
dialog.

s+ workspace_v7 - CCS Debug - Source

File Edit View Project Tools Run  Scripts Window Help

Nl 2o e 0B @ t
45 Debug 53 /

a4 W IWRldwo.coxml [Code Composer Studio - Device Debuggifg]
4 f# Texas Instruments XDS110 USE Debug Probe_0/CortexfR4_0 (Suspended)
= 000004044 (no symbols are defined for 0x00004Df4)

Load Program

¥+ Load Program

Program file  C:\Users\a0272655\workspace_vT\water_ground._lab\Deb v rowse project
Code offset

Data offset

~'« Select a program

4 mmw
4 (= Debug
= xwrldxx_mmw_mssxerdf
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1.4 Running the binary

» With the executable loaded, press the
Run/Resume button o>

* The program should start executing and
generate console output as shown.

* If everything goes fine, you should see
the “CLI module has been opened
successfully” message which indicates
that the program is ready and waiting for
the sensor configuration.

"« workspace_v7 - CCS Debug - water_ground_lab/main.c - Code Composer Smdi-

File Edit View Project Tools Run Scripts  Window Help
i Bipon ez BEY S @ & iR

/
%5 Debug 32 Resume (F8)
a %o TWRl4wc.coxml |Code Composer Studio - Device Debugging]
a ¥ Texas Instrufnents XD5110 USB Debug Probe_0/Cortex_R4_0 (Suspended - SW Breakpoint)
= main() g main.c:1,217 0x0000EAAD
= _c_intD0f) at boot.asm:369 (:00019BAC (the entry point was reached)

Run Program

& Console =
iwrl443.coml:.CIO

[Cortex_R4_0]
Debug: Launching the Capture Demo

Debug: Launched the Initialization Task

Debug: UART TInstance @0800ac7@ has been opened successfully
Debug: UART Instance @0800ac7c has been opened successfully
Debug: EDMA Instance @0001dblc has been opened successfully
Debug: ADCBUF Tnstance(@) @0800ad50 has been opened successfully
Debug: DMA @08000d80 has been opened successfully

Debug: CSI Driver Initialization was successful [Handle @x@@8001758]
Debug: mmWave Control Initialization was successful

Debug: mmWave Control Synchronization was successful

Debug: CLI module has been opened successfully

Debug: Main Task [L3 Data Address: ©x51020000 Size: 261120 bytes]
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ra Term: New connection

2.1 Setting up the console = e o

* Open up a Tera Term console
window, select the Serial connection ] e e
and choose the Application/User "
port  [File Edit[Seti]Cn?mml Window Help

Terminal I...

» Select the Setup tab and click the
Serial port option

* Change the Baud rate to 115200 in
the drop down menu and press OK

SSH Authentication,
SSH Forwarding...
SSH KeyGenerator...
TCP/IP...

Transmit delay

0 msecichar 0
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2.2 Sending the Config

 The CaptureDemo prompt should
appear in the console window. If not,
press enter to open the prompt.

» Enter the desired configuration. For

more information about the configuration |

parameters, consult the SDK User’s
Guide found at
C:\tilmmwave _sdk 01 00 00_O5\docs

P—

‘1 COM3 - Tera Term VT

.:.IEI-‘:QL

i |File Edit Setup Control Window Help

<WR14xx Capture Demo B1.080.80.85

CaptureDemo: - >|

‘T COM3 - Tera Term VT

=

File Edit Setup Control Window Help

#>F lushCfg
o= >df eDatalutputMode 1
o:/>channelCfy 15 3
0:/>adcCfg 2 1
o0:/>adchufCfg @ 8 1 1
o:/>1lowPower B

profileCfy 747320 51 128 5508 @ 48

chirpCfg 8 ae8 a3
chirpCfg 1 1 8 8 8 a3
o:->FraneCfg B 1 128 1@ 58 1
eno :/>setHSI CSI

emo =/ >sensorStartl]

9

J’{; TEXAS INSTRUMENTS



B Console & =

3.1 Opening the Memory Browser giis

Debug: Launching the Capture Demo

Debug: Launched the Initialization Task
Debug: UART Instance @@880ac7@ has been opened successfully
. . Debug: UART Instance @@8@@ac7c has been opened successfully
Debug: EDMA Instance @@0@1dblc has been opened successfully
b |f the Conflg IS SUCCESSfUHy Sent’ the Debug: ADCBUF Instance(@) @98@@ad58 has been opened successfully
Debug: DMA @08000d8@ has been opened successfully
C | 1 d h |d | k |'k h Debug: CSI Driver Initialization was successful [Handle @x@@8001758]
OnSO e Wln OW S Ou OO I e t e Debug: mmWave Control Initialization was successful
Debug: mmWave Control Synchronization was successful
T Debug: CLI module has been opened successfully
fO”OWIng Debug: Main Task [L3 Data Address: ©x51020000 Size: 261120 bytes]
Debug: DMA configuration: elemlLen=2048, FrameCnt=1

Debug: Operating CBUFF in regular mode.
Debug: Setting up the HSI Clock [CSI] in BSS successful

File Edit [View | Proj

Resource Exploser - -

t Run Tools Scripts Window Help

* Open the Memory Browser in the v
View tab of CCS to view the ADC
contents

Resource Explorer Classic

! Getting Started Registers

@
v
W OCS App Center
)]

GU1 Composer™ *
Project Explorer

Problems Alt+Shilt+Q), X
Console Alt+ShifteQ, C

o Advice

B EE

Debug

Memory Browser

H Registers

«, 5;?,:‘;?::“‘ ,..«bmcio - Device Debug

= Disasembly USE Debug Probe 0/Cort

% Breakpoints Alt+Shift+0), B
i Modules

o

=
& Terminal
W Seripting Console
A Target Configurations
g Outline AlteShifteQ, O
Stack Lsage
Memory Allocation
+  Optimizer Assistant
Other_ Alt+Shift+Q, Q
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3.2 Viewing the ADC Contents

0 Memory Browser & D@
051020000

Ox31020000 <Memory Rendening 1 &

Style

.
* In the Memory Browser, specify the |
! Bx51020008 ghatalube -
PETTTLE [IEFERRTE FDCS8001 FDRBAOFS FDT100F 3 FDALGOSC FODEGGST FOG4FFES FEGOFFSD FOB1FFSA FOSDFFC3 FO7IFFEC
memory address Of OX51020000 to @x5102002C FDREFFDD FOISFFGF FCREFFOF FCG1FFCF FC3I00621 FCGCAG1A FRFAGAFS FC1CA115 FRFAAZST FC290271 FCFAA341

@x51020058 FCCERITS FDASOIDR FEGDAA17 FFORAAZ1 FFAFAIST FFC7032F FRO102R5 B02602FA FFOAOIAE 00498768 66010207
. Gx51020084 BA2FA27C A107029F 0OF18205 BAR1A25? A1430245 61AA31DA 81190195 61300100 GADDA1CA A10F01D H14BA1F1
8x51020000 01580106 0156017 02560154 02520100 O1FCAA95 62600024 B1A1FF44 BCIFFSE GOL7FTA6 BRAATF 66 BO4ATFO5
V I eW th e A D C d ata 8x510208DC FFOC0053 00D602L 0056070 GADCA104 GEDAGAA3 GOL100LE GOFFOOCE GO 10143 G1DCOOFD 027000C1 1FABRAD
Gx51020108 B317006E DI20FFIC DIBTFERC DI3FFEBA BITIFDS7 B270FCC3 BIDEFCEC B1OFFC3D G10EFCH6 BOUAFEDA FFAAFC7F
Gx51020134  FFDIFCUC FEAUFCAF FEF7FDAB FDD3FD1S FEGBFODD FESAFD96 FOAGFOES FOOBFED] FE2BFEAA FD2OFUED FOAAFETD

@x51020160 FCFSFFOE FCI2FFOB FCF50057 FLFDOGSE FDASO103 FDOCOOFF FODFO1FF FE7400F0 FE2201A3 FF280225 FF3501A4 3

@x51020180 FFGOR15G FFO7014C FFRFAORT FEDFAO92 FFORAGR3 FFC90043 POAFGOSE FFAIFFFO FF340672 FF220086 FFACDDSA

@x510201R8 FFEGROC1 FFREOOAF FFBEGOGA FFC50011 FFAFFFGE FFABFFES FRSAFFOT FERIFFG2 FEABFFOS FEBDFFTF FORIFFAC

6x510201E4 FEOSFFCA FDASGAAT FDBEGARS FD140105 FCIIAAF? FDBARZAE FCCI0741 FAA2FASA FCAOFADT FDI1FBAE FCREFCA0

@x5102021@ FD22FC54 FDASFDSE FD29FDAT FDA2FEIE FODBFESS FO9OFESS FCESFFIA FOTDFFD1 FD2000BE FDB200AF FD8E015C

1 1 @x5102023C  FESEQ1HE FF 210200 FF 390214 FFEGO1EF FFFEO20L G0I00160 BO16021A 80670202 0131015 D 0159012 010LORED

L4 CI |C k th e Save M e | I I 0 ry 0 ptlo n at th e Gx51020268  B1B70198 U1SFOOES D1ABBOAE D1AFGGE 02150048 B210FFEC BLOSFFOF B1C7FFCH G1D1FFFS B138FF52 01CAFED7

@x51020294 GUBFFEBA B12AFF54 A1AIFEGE B19FFEAF BRESFDFC BB7EFEAL FFFEFDSE FRFEBAFDFA FROAFEBD FF/AFFAL FFI9FEST

top right Of the Memory BrOWSer to 9x5108202C0 FEFEFEEL FEDGFFF3 FEFEFFES FFASFFEC FEBS8@6A FF55009C S25E0050 0830006 FFCH0ODD FFCO0ADA 8a7I00F 2
save the ADC data for post

051020000 «<Memory Rendering 1> & % Load Memory

= - @ Fill Memory
roceSSIng |32-BitHex - TiStye =
p Bx510708008 phataCube
A DR FD(SGG]D‘I FDEROOF3 FO7108F 3 FDA105C FDDGASST FDB4FFES FERAFFAD FDR1FFBA FDSDFFC3 FO73FFAC
Ox5102002C FDBEFFDD FD15FFGF FCREFF9F FCG1FFCF FC300821 FOGCOO1A FRFABRES FC1C0115 FRFOA257 FC290271 FCEBR341
0x51020058 FCCEO275 FDASO3DB FEGDOALT FFOBOAZL FFAFB35] FFCTOI2F FFO102B5 @O2602FA FFOD@24E 00490268 00010207
Bx51020084 @O2FO27C 0103029F GOF1E295 0@310252 91430245 @1AG010A 01198195 @1300100 GODDA1CA G10E0100 O14E01F1
Bx51020688 ©15881E6 815000F 7 B250815A 02520100 B1FCBE95 B269002A B1ALFFAS BBL1FFSE BOE 7FFAD BBAAFFBE BAAAFFIS
Bx5102000C FFO(8853 00D4002E BOE500 7D ORBED1R DODEARA3 DBE1DOED BOFFORLE BBF10143 B1DCRRFE B27800L1 B1FARBAY
Ox51020198 ©317006E 0320FFIC BIV1FEBC O33FFEBR DIT2FD5T 0270FCC3 1DBFCGC @10FFC 39 D1DEFCGE DOGAFBDA FFOAFCTT
9x51020134 FFO3IFCOC FEACFCAF FEF7FDAB FDD3IFD1S FEGSFDDD FESAFDO6 FOAAFDES FDORFEG] FE2BFEAA FD2OFDED FDDAFETY |
9x51020168 FCFBFFBE FCI2FF98 FCF50@57 FCFOMAGIB FDARA103 FDOCOAFF FODTA1FF FE7400F0 FE2201A8 FF280225 FFI501A4 2
0x5102018C FF6@8156 FF97014C FFREG@BT FFDFEO92 FFDBR@33 FFC90043 DBOERRBE FFBIFFFY FF34R072 FF220086 FFACRE50
0x510201B8 FFEGOOCL FFBEOOAF FFREOOGA FFC50011 FFAFFFGE FFABFFES FFSAFFOT FEBLFFG2 FEABFFOS5 FEBDFFTF FOBLFFAC
@x510201E4 FEGGFFCO FD30GOAE FDEES@SS FD140105 FCI308F2 FDOL0206 FCC20241 FBB2FI64 FCA9FABRT FDL1FBAE FCEEFCAY
Bx51820218 FD22FC54 FDAOFDSE FD2OFDAT FDAZFEIE FODBFEDS FDOGFEDS FLESFF3A FD/DFFDL FDZOBBBE FDB2OBAF FOBER15(
Bx5102023C FESES18S FF210200 FF398214 FFE6O1EF FFFEO20E 0400160 BO16024A BB67O2A2 B13101FD 01590102 D19ERBEE
Px51020268 01879198 018FOVEE D1ABOVIE O1AFOREE D2150048 Q219FFEC R195FFIF @1C7FFUE @1D1FFFE @138FF 52 @1COFEDT
@x51020294 OOBFFEBA @12AFF54 @1A1FEGG @19FFEAF GRESFDFC @@7BFEAA FFFOFDSE FFBAFDFA FFGAFEGD FF7@FFA3 FF19FESC
9x510202C@ FEFBFEEL FEDSFFF3 FEFEFFES FFASFFEC FEBSQ26A FF55009C 0O5EA050 A0R308DE6 FFCEAGDD FFCOGODA BOTI0OF2

£l Problems & Target Configurations 2 XX
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we Save Memory |_M
3.3 Saving ADC Data L
File: CAUsers\AD227 200\ Desktop\dema.dat ,m |
ile Type: T Data i !
[ ) |n the Save Memory menu’ SpeCify Note that Hex and ELF files are not supported by this tool,
the path and file name of the file |
» Save the file type as Tl Data type and ;'
click Next |
. ] N G | I
 In the next tab, specify the Format : :
and choose a Start Address of . e
OX5 1 O 2 OO OO Enfter the infarmatian for the memary black to be saved
» Specify the number of memory words -
to read based on the chirp and frame pe
configuration and click Finish 5-
» The data is now available for post ;‘
proceSSing Back Finish | Cancel i
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3.3 Saving ADC Data Cont.

* The total size of the ADC data generated will be equal to:

Num of ADC Samples * Num of RX Channels * Num of Frames * Num of Chirps *4

Bytes Per Sample /

2 Bytes for Real Part
2 Bytes for Imaginary Part
e For example:
256 Samples/chirp * 4 RX * 4 Frames * 4 Chirps * 4 Bytes Per Sample = 65536 Bytes

Assuming a 16-Bit Hex — Tl Style Format, the number of specified words to save:
65536 / 16 = 4096 Words

13
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3.4 L3 Buffer Format

» Data can be stored in interleaved or non-interleaved mode, as specified by the adcbufCfg command in

the profile configuration

 Interleaved mode is recommended for xwrl4xx devices and not available for xwrl6xx devices
 Inthe Capture Demo, ADC data is copied to the L3 buffer, starting at address 0x51020000
» For more detailed information about interleaving, consult the AWR1xxx Data Path Programmer’s

Guide 0x51020000

Bx51020000
8x51020018
0x51020020
Bx51020038
0x510200840

@15F FF58 00B4 FFD1 ©@39 FEDS 8049 FF25
FFCo FEGE ©879 FESB FF81 FE/8 9015 FESS
FF32 FE6O 0044 FEOE FFSO FE32 9811 FEG6
©01C FDE3 ©@OEC FE4S 887D FFO1 804F FES1
OOB1 FESS @127 FEBA ©©89 FEEBE 8899 FEA3

0x5102000f

14
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3.4 L3 Buffer Format Cont.

 When data is saved from the L3 buffer into a Tl Data file, the format will be as
shown below for complex data in interleaved mode

4 RX Complex 3 RX Complex 2 RX Complex

1 1651 9 51020000 0 000 7 1 1651 9 51020000 0 000 7 1 1651 9 51020000 0 6000 7
2 015F <——-—— RX0 Q(0) 2 015F <——-— RXO0 Q(0) 2 015F «<--—--= RX0 Q(0)
3 FFb8 <———— RX0 I(0) 3 FF58 «<——-- RXO0 T (0) 3 FF58 «<-——- RX0 T (0)
4 00B4 <—--—-- RX1 Q(0) 4 00B4 <——-- RX1 Q(0) 4 00B4d <———- RX1 Q(0)
5 FFD1 <--—-- RX1 I (0) 5 FFD1 <—-—-- RX1 I(0) 5 FFD1 <-——- RX1 T (0)
6 0039 <—-——— RXZ Q(0) 6 0039 <-———- RX2 Q(0) 6 0039 <——=—-- RXO0 Q(1)
7 FED8 <-—--— RXZ2 I(0) 7 FEDB «<-—--— RX2 T(0) / FED8 <-—-—- RX0 T (1)
8 0049 <---—- RX3 Q(0) 8 0049 <---- RX0 Q(1) 8 0049 <-—--- RX1 Q(1)
9 FF25 <—-——-—- RX3 I (0) 9 FF25 <-—-—— RX0 T (1) 9 FF25 <-——- RX1 I(1)
10 FFC6 <———— RX0 Q(1) 10 FFC6 <-—-—— RY1 0(1)
11 FE6E <-———— RX0 I (1) 11 FE6E <-—-— RX1 I (1)
12 0079 <=---— RX1 Q(1) 12 0079 <-—--- RX2 Q(1)
13 FE9B <—--—- RX1 T (1) 13 FE9B <-—--- RX2 I(1)
14 FF81 <—-——— RX2 Q(1)

5 FE78 <——-—— RX2 T (1)
16 0015 <=——— RX3 Q(1)
17 FEB88 <-—-—— RX3 T(1)
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3.4 L3 Buffer Format Cont.

 When data is saved from the L3 buffer into a Tl Data file, the format will be as
shown below for real data in interleaved mode

4 RX Real 3 RX Real 2 RX Real

1 1651 9 51020000 0 €000 7 1 1651 9 51020000 0 6000 7 1 1651 9 51020000 O 6000 7
2 015F <---—= RXO0 (0) 2 015F <-—--- RXO0 (0) 2 015F <---- RX0 (0)

3 FF58 <——-—-— RX1 (0) 3 FF58 <—-——— RX1 (0) 3 FF58 <-—--- RX1 (0)

4 00B4 <—----— RX2 (0) 4 00B4 <—-——— RX2 (0) 4 00B4 <-——— RXO (1)

5 FFD1 <—---- RX3 (0) 5 FFD1 <-—-—— RX0 (1) 5 FFD1 <-——- RX1 (1)

6 0039 <---- RXO0 (1) 6 0039 <-——— RX1 (1)

7 FED8 <-——— RX1 (1) 7 FED8 <--—-— RX2 (1)

§ 0049 <-—-—-- RX2 (1)

S FF25 <—-—- RX3 (1)
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