TIDEP-0091 - Level Sensing Reference Design

Getting Started Guide — Software & Hardware
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Software Requirements

Software

— Pre-requisites
+ mmWave-SDK2.1 and all related dependencies
installed as mentioned in the mmWave SDK release
notes, and installed by the SDK installer.
— mmWave Level Sensing Demo Application
« Download from the Tl Design Page
— UniFlash
+ For flashing firmware images onto
» Download from Tl.com/tool/uniflash

— CCS 8.1 or newer, with the following components
installed:

« mmWave Sensors

* MSP430 ultra-low power MCUs
* TI XDS110 Drivers

* Important Notes:

— The CCS projects will not install without
these components!

— To add components, re-run the CCS
installer and make sure all the components
are checked. If they are already checked,
you do not need to continue with the install
update.

— MSP432 SimpleLink 1.40
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http://software-dl.ti.com/ra-processors/esd/MMWAVE-SDK/02_01_00_04/index_FDS.html
http://software-dl.ti.com/ra-processors/esd/MMWAVE-SDK/02_01_00_04/index_FDS.html
http://software-dl.ti.com/ra-processors/esd/MMWAVE-SDK/02_01_00_04/index_FDS.html
http://www.ti.com/tool/TIDEP-0091
http://www.ti.com/tool/uniflash
http://www.ti.com/tool/uniflash
http://www.ti.com/tool/download/SIMPLELINK-MSP432-SDK/1.40.01.00

Hardware Requirements

* Hardware
IWR1443 EVM

« IWR1443 EVM
MSP432P401R EVM

« MSP432P401R EVM

Micro USB cable (included in the EVM packages)

5V/5A Power Supply
* Purchase from Digikey

* Hardware Modifications
LP87524J-Q1 PMIC
« LP87524J-Q1
Three Ferrite Beads of .18 uH, 120 oh at 100MHz
 Recommend Murata BLM18KG121TH1
Two-pin Header
Thin wire 3
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http://www.ti.com/tool/iwr1443boost
http://www.ti.com/tool/msp-exp432p401r
http://www.digikey.com/product-detail/en/cuiinc/SMI36-5-V-P5/102-3589-ND/5415060
http://www.digikey.com/product-detail/en/cuiinc/SMI36-5-V-P5/102-3589-ND/5415060
http://www.ti.com/product/LP87524J-Q1/samplebuy
http://www.ti.com/product/LP87524J-Q1/samplebuy
http://www.ti.com/product/LP87524J-Q1/samplebuy

Steps

1

, 4
Pre-

2 & Prepéring

5.
Run Demo

requisites Install Demo Build Demo the EVM
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1. Pre-requisites

1. Instal Pre-requisites

* Itis assumed that you have the

mmWave SDK 2.1 and all the related  [Tool Version Lol il
tools installed as mentioned in the mmWave SDK 2104 download Jink
mmWave SDK release notes. ccs 8.1.0 el Lo :
TI SYS/BIOS 6.53.02.00 Included in mmwave sdk installer
TI ARM Compiler 16.9.6.LTS Included in mmwave sdk installer
— The mmWave SDK installer now TI CGT Compiler 8.1.3 Included in mmwave sdk installer
inc|udes the required TI XDC 3.50.04.43 Included in mmwave sdk installer
components and installs them e Y neucec nmmiave S nTater
: X .4.0. ncluded in mmwave sdk installer
aUtomatlca”y' C674x MATHLIB (little- 3.1.2.1 Included in mmwave sdk installer
endian, elf/coff format)
FOSrFt)Izl-esé\/ISSP43|2’Ly?<u1n4egdSE§)KlnstalI ;E:;ZZ? device support  [1.5.9 or later glzi;a?oert:q::s (Ija(;c;si'lcst;sing CCS update process (see SDK user
M ImpieLin : . TI Emulators package 7.0.188.0 or Upgrade to the latest using CCS update process (see SDK user
(Please nOt_e that neW.er versions _are later guide for more details)
not COmpat|b|e W|th thlS demo)- Itis Uniflash latest Uniflash tool is used for flashing xWR1xxx devices
I‘ecommende_d to install all Tl _ Cloud versior.1 (Recommended):
components in the default C:\ti folder. gtfth?S://deV;t'-com/un'f'ash
ine version:
If you have a|ready installed the http://www.ti.com/tool/uniflash
mmwave SDK and a” the reqU|red mmWave Demo Visualizer |latest Tl Gallery APP for configuring mmWave sensors and visualizing
tOOIS, you can move on to the next the point cloud objects generated by the mmWave SDK demo
Step |e down|oading the demo onto https://dev.ti.com/mmWaveDemoVisualizer

your machine.
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http://www.ti.com/tool/download/SIMPLELINK-MSP432-SDK/1.40.01.00
http://www.ti.com/tool/download/SIMPLELINK-MSP432-SDK/1.40.01.00
http://software-dl.ti.com/ra-processors/esd/MMWAVE-SDK/latest/exports/mmwave_sdk_02_01_00_04-Windows-x86-Install.exe
http://processors.wiki.ti.com/index.php/Download_CCS#Code_Composer_Studio_Version_8_Downloads

Steps

1

. 4
Pre-

2 & Prepéring

5.
Run Demo

requisites Install Demo Build Demo the EVM
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2. Install Demo n

* Download the mmWave Level Sensing demo
software package (zip file) to a convenient
working space on your PC.

— Download locations:
* Level Sensing Tl Design
» Level Sensing Software Package

* Unzipping the software package yields three
folders:
— /docs: The location of this Getting Started
Guide, Release Notes, and other docs.

— [iwr1l443: The folder containing source code for
the IWR1443 level sensing executable and
CCS project.

— Imsp432: The folder containing source code for
the MSP432 level sensing executable and CCS
project.

7
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http://www.ti.com/tool/tidep-0091
http://www.ti.com/lit/zip/tidcde2
http://www.ti.com/lit/zip/tidcde2
http://www.ti.com/lit/zip/tidcde2

2. Install Demo - continued n

» Create the IWR1443 CCS Project

'« Import CCS Eclipse Projects =ol x|

— Start CCS 8.1 (or newer) and click on Select CCS Projects to Import =,
P rOJ ect -> I m po rt CCS P rOJ ect . Select a directory to search for existing CCS Eclipse projects. -

_ Navigate the search-directory Browser to e e

<| nSta” path >\Ieve|_sense_demO\IWr1443 Discovered projects:

. . . & level_sense_demo [C\ti\level_sense_demoiwrldd3\level_sense_demo Select All
— The window should look like the image to F——
the right. i)

— Click Finish.

< | 1 | b

Automatically import referenced projects found in same search-directory

— Note: By default, CCS will copy the

Source COde Into a neW fOIder In your Open Resource Explorer to browse a wide selection of example projects...
CCS Workspace. Editing source in your
install folder will not get compiled. @ (g [ oo
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2. Install Demo - continued

» Create the MSP432 CCS Project

. . . . '+ Import CCS Eclipse Projects u@lﬂ_ﬁJ
— Make sure MSP432 SimpleLink 1.40 is installed first. e —
] ] ) ] Select CCS Projects to Import E/L
- If updatlng from an Older VerSIOn Of Slmplellnk, please Select a directory to search for existing CCS Eclipse projects. -
delete any existing msp_level sense _demo and
. . - - - . (@) Select search-directory:  Cti\level_sense_demo\msp432 _Browse‘..
tirtos_builds_ MSP432P401R_debug_ccs projects o ’ _

(deleting from disk — save your code updates!) and

Discovered projects:

re'lmport the |Sdem0_mSp432_m4f CCS prOJeCt J-:r msp_level_sense_demo [C\ti\level_sense_demo\msp432\msp432.projq
— Start CCS 8.1 (or newer) and click on Project ->
'

Import CCS Project.

— Navigate the search-directory Browser to <install |
path>\level _sense_demo\msp432 ‘

B The WIndOW ShOUId IOOk Ilke the Image to the rlght Automatically import referenced projects found in same search-directory
- CIle F|n|Sh Copy projects into workspace l

Open Resource Explorer to browse a wide selection of example projects...

— Note: By default, CCS will copy the source code into |
a new folder in your CCS Workspace. Editing source
in your install folder will not get compiled. ® ( nms\J[ Foe——
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http://www.ti.com/tool/download/SIMPLELINK-MSP432-SDK/1.40.01.00
http://www.ti.com/tool/download/SIMPLELINK-MSP432-SDK/1.40.01.00

Steps

1

: 4
Pre-

2 3 Prepéring

5.
Run Demo

requisites Install Demo Build Demo the EVM
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3. Build Demo

1. Building the Level Sense Demo executables is
performed in CCS.

2. Note: The software package includes pre-built
executables if you would like to run the demo
without having to build. They are located here:

* <install
path>\level sense demo\iwrl1443\Debug

e <install
path>\level sense demo\msp432\Debug

* .binfiles are for flashing, .xer4f and .out
are for CCS debug.

1 2 . 3 4 5
Build Demo

3. Start CCS, and click on the level _sense_demo
project as shown here:

4 Project Explorer =
- = level_sense_demo [Active - Debug]

e

: k= msp_level_sense_demo
- tirtos_builds_MSP_EXP432P401R_debug_ccs

4. Click Project -> Build Project.

Note: The order of project building is not important.
You must have both executables before you can
flash and run the demo.

11
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3. Build Demo - continued

Check the CCS Console for the results of the IWR1443 build:;

7. The executables will be located here: <ccs
workspace>\level sense_demo\Debug\level sense demo.bin
and .xer4f.

B Console 4 v |

CDT Build Console [level_sense_demo]

e o et = e b
cur_crc_read_addr 128
cur_crc_read_addr 256
cur_crc_read_addr 60288

Failed to remove CRC temp file

C:/ti/mmwave_sdk_02_01 80 _84/packages/scripts/ImageCreator/append_bin_crc/gen_bincrc32.exe level sense_demo.bin
>»>>> Binary CRC32 = dacc9d62? <<<«
>»>>> Total bytes in binary file 92548 <<<<

*¥#%*% Build Finished **%*
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3. Build Demo - continued

7. Inthe CCS Project Explorer, click on the MSP432 project as shown to the

i -—->
I’Ight 5 Project Explorer

Click Project -> Build Project. + & level_sense_demo
- = msp_level_sense_demo [Active - Debug]

Check the Console window for the build results (see below). & tirtos builds MSP_EXP432P401R_debug_ccs

10. The executable will be located here: <ccs
workspace>\msp_level sense_demo\Debug\msp level sense demo.out.

= Console B BBy =0

CDT Build Console [msp level_sense_demao]

SR mnwai " S AV RN ML L LTIl e s oI - e WIS _ LV L WAL e s -4 ""‘4-"'“‘-’J R R L L L il }
/source/MSP EXP432P4@1R.obj" "./source/msp_gpio.obj" /source/msp spi.obj" "./source/msp_timer.obj" "./source/msp_uart.obj"
./MSP_EXPA32P401R_TIRTOS.cmd" -1"C:/Users/AB227075/workspace_v8_ LevelS359/tirtos_builds_MSP_EXP432P401R_debug_ccs/Debug/configPkg/linker.cmd"
—l C:/ti/simplelink_msp432 sdk_1 4@ _©1_00/source/ti/display/lib/display.aem4f"
-1"C:/ti/simplelink_msp432 sdk_1 4@ 81 _080/source/ti/drivers/lib/drivers_msp432pdxx.aemdf"
-1"C:/ti/simplelink_mspd32 sdk_1 48 81 _00/kernel/tirtos/packages/ti/dpl/1ib/dpl_msp432pdxx.aemdf"
—l"C:/ti/simplelink_msp432_sdk_1_46_61_66/50uPce/third_pakty/fatfs/lib/fatfs.aem4f"
-1"C:/ti/simplelink_mspd32 sdk_1 48 81 _00/source/ti/devices/msp432pdxx/driverlib/ccs/msp432pdxx_driverlib.1lib" -1libc.a
<Linking>
Finished building target: "msp_level sense_demo.out"

*#¥%% Build Finished *¥**

FIRETH

13

Wip TEXAS INSTRUMENTS



Steps

1

. 4
Pre-

2 & Prepéring

5.
Run Demo
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4.1 Preparing the EVM -- Mandatory (58 58 B0 B

« Before we flash the boards, there are 3 w JEED
(—b Corr cxorn

oC—mam[ ¢ QU ooofoofjo
hardware modifications to be made. *‘“Em 2 [ onee 5
The first set of instructions are . “U § gmdy .-
Mandatory. The second set are highly ° Oree S g g "eea
Recommended to achieve lowest i gemmmmel. T

possible power but are not required for =]

functionality. gr B[], Y dmIpm
0 ﬁ—k]_ GR78 —oRL152 e % oca4 R8D1RD82 [erv 8
i I S & oz =C71 © RRII}BQOSOD CR183C181
* First, zero ohm resistor R102 must be | & & 3 ws 2 RISt e
. = [ i ;—:' C20 ™~ E: 0 0 Rﬂag 5
added on the front side of the IWR1443 |: D, 85 |2 gmeu Bocg § 2 Cram [ess”
.. “op &4 -
EVM as shown. This is for PMIC_EN | uffafet | L, D & °§§Dm
||n .°.Rgigjﬁﬁﬂﬂ gggggg - N L e S e
e. R116 $QE§§ E§§ - 5 z. E 2 x
83 o paps, uio

« Second, zero ohm resistor R9 must be o)
added as shown. Thisis for GPIO_1. | . a |

Pé

>4
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4.1 Preparing the EVM -- Mandatory S 58 E8 B2

» Third, zero ohm resistor R164 must °
- I—I‘Jd J5
be added on the back side as shown. Iy
P 3n ceeeifs 8 ¢ °
This is for GPIO 0. SR
— [ ourr- Lo 0]
fucer Y e g &
cas— B o O Qlaac'uu“‘ Ry 30 il fels S I
450 =cer =0 clﬂsﬁ 3 CR133 a9
- EDEE = s -1-—<=u e hias
" ~ ocse @ s “R13§
ED [ o3 R139¢u cI:ecL %DDD cez us =g
SD F'1‘1a12E|ﬁ|:1|“'3 2 CEP Dess ca:g“ﬂ;
2 bt || St [ap 43
w 000 fiat o c709 b oC88
98T 72 c73 o E?Eﬁ
E2Eal O O o2 0 oo o i
s} = w0 (]
.II. 5 555 D
* hih
popaellof o
[+ 4 [+ 4
°
J& =
B e © RIBO
p V
- — (=3
= gnn"; EnmnnnnnH °
0= s 5 Sans
Z Ja
"
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4.1 Preparing the EVM 4. Preparing

 Next a wire must be added from s

IO

mmmmm

either R74 or one of the bottom R a8 .
nodes of SW2 to the 7t slot of the s : T

" T2 :| by ™
J5 connector (J5-7) on the back ; AR §
i i - AU 2 :
side. (Pictures on next slide) - e e
— This wire should pass through hole %EEM ) P | 5“]]
TP2 189 oF e Dar s .
. E"Pﬁtﬁ : oo Eg%ﬁ%%ng

RL5700
RL56

R158
=]
=]
159

R98 o o =
2%103 enoooo o] Oee
o (G155 - oo
Pt el e J& =
R116 Z:SDEIQEE N @ R160
bl e
© oo
O

— o ]
0 o a2
i @orf oo
(=4 wor~Mma 0
In:‘P‘D""‘D
oo
+ J3 +

Front Back
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4.1 Preparing the EVM -- Mandatory (58 (58 9

4. Preparing 5
the EVM
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4.1 Preparing the EVM

« The following changes are not 1
required for functionality but highly N
recommended for low-power. =l e

* Replace U8 with LP87524J on back s Bear T L
side of board. This is to implement a s
higher efficiency PMIC. T ] :- "R

« Remove U5 from the board. This is a u e R
1.8v ->1.3v LDO. LE5EED @ B0 )

o fgyE Hpe
ED °Jﬂ = pereps foepers +
N
19
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http://www.ti.com/product/LP87524J-Q1/samplebuy

4.1 Preparing the EVM

« Remove resistor R122
« Remove resistor R131

1 2 3 4. Preparing
the EVM
=]
Js5
L]
2
b
Dgg R o
e o o
o
il e
NNNN-—'N ™ fand
b —% e e
ca9 « FPaayso i ki
cas[] 2 0 =
[=Taf 4
[CIR133
|:| - C49
o R1340 oC50
.Y 03 cR135
~ 5 + “R136
0
ED D ] Rl:ssuﬂtu L] [0z ce2 us e
] Sg143C60 cao.-,.l]l] cE3 O 3.9 |~
SD R1420 O O Ccss “:Da 5
0
] 058 | us ::i:: [v2] com
= CE5
¢ < Da0R147 N cro= Ri5D 00
S¥82 crecia o RIBFILG o
a2l [ O DE oooong ~ooooz
EIE LS 2 55 0
2|z & 20| ue
o
Sng 6
o 00—~
[+ 4
°
J& =
7 © R160
o
-
L) - oo & =]
= Sopgoog oo 10 [ oos
~0Qoen., Sopoog
uy ® oMY @« o g QMmoo e
- [T Dwr-wo
o = c—— i
:D -4, 4 [-4.4.4.4 .¢_
[ Ja
20

W3 TEXAS INSTRUMENTS




4.1 Preparing the EVM

* Install new inductor (ferrite bead)
across U5 Node 14,15 to U5 node 1,

< 3 o
L I B =] %
SRS =
. Fizz |
0080 -
= NN
H ° o oo

* Install new inductor across U5 node wo B gl Qlﬁggugﬂmo
11,12 to U5 node 4,5. g0

« See picture for clarification.

o
J4
J5

(= R3]
CRLz28

oC43

us es1
"Taa :1:|""
coea =

cem

X3
i ©
0

R1550
CT40
Cc7503
cC76c

o o
lngoos
' =M

= T
—_————

:‘ e +
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4.1 Preparing the EVM T —

- Remove U4, a 2.3v -> 1.8v LDO from | >

x
- T ToQoogo T | ™o s
%Qﬁgﬂx (Lr HEE e
EEoEEs - o o
00000 00 o (000 oooo) Moptin
front of EVM 0g t [0 1) G o
0 [y 4 R34
R3600) oR3T
o 3 ¢ R39= UL ocz
R4 3005
n @ Raz
e o

« Remove sense resistor R82. Cres " BEnat

° LI,
C" P2 D o - EEHD
= AGDDD <00% Lo
5 o éu&wéﬂ.ﬂ,%ﬂﬂgﬂgﬁ%?f o
a =1 L)
ug *vm-n-n-n-n-nma-o;cw oon
rNh mmxm&mmxm&mmmmzmggz
o
: -
CR1a O hudd oces i o
Rt [swe Sz oo o -
0=y @ oo ag a Cl5cy pis
DD’H ;; L -]
0o RTS8 DR152 Ucas 5 "]
[ER T o R180=c 2584, )
@ SO oCTL @ R1790 c
e T, gre ORlEs us [~ UTiCR1B1
S0 o =
= E “ =  czoO w I o g B&i=
mo EgE o002 @ a cez
3 & - =
20, e o | | g ez 8 2 N _cz3
i =T i 2 = op &0 03 [
#sl oNm Noo@
#D ;g W oah L.).Ic og
Rioz o Ee R99 opne o, FE 7 on Orez ~
o onnngn| o *00en & 4 8 0 § FF o
mEE % g = @ o .
=] ed| 2| B2 = © © & o =
ORI TmE EoEZ Ri18 o
an & == vio
o

v 1IEAAD INDIRUINVIENLID




4.1 Preparing the EVM

4. Preparing

» Add inductor (ferrite bead) across U4 B T
node 7,8 to U4 node 1,2. OO

[r34 seco 55
« See picture for clarification = . 0 :

o
+ i3 HE

P&

v 1IEAAD INDIRUINVIENLID




4.1 Preparing the EVM

Remove resistors R90, R100, R103,
R117. This removes power to the on-
board LEDs.

Remove resistor R86.

1 2 3 4. Preparing =
the EVM
;- r - Mo
T LR L Lt S - ]
R S i R F
e o i (Lr FEE rrre
{asfuofs o/ R ]
00000 00 o (000 oooo) Moptin
£05 % v oy -
ez l=]u CORET
o I R39%= UL [==F i3
& & Rados .,
" m
J1 e e R4 [R40
et A R4d
R45,
o C\q— h’ CCc3
JTR2 oo o :' g—ql:ln
= e gl][l,z uw
5 oddARARLRGIALES, 000
Ox U R N D 0010
o O O P I P e e o VO
- uz
o EEo
@
an g
u olf
wm oCeé 0 o
oE 0o g =, ” ol
pE  Ab = c15o [~ ™
- = Y 2
pas x Ha&nﬂazm 8
OR152 o oCad c17
et T Rﬂli?ﬁ;’u SR183 C180]
':III us |~ UTiCR1BL ‘ [Jcte
= ® U4
RB3O
= cPoO [ E] E RE40 ocet
ey @ @ C22C Ccea
& & 0 w (8
ad ﬁ;:ﬂ _n— —
um Noo@
oo ulIC) Og
, pagpars CJFe2 -
34800 e =
cx O O & 0z
o b Rila
o e &

J3

P&

o
o
o

e

v 1IEAAD INDIRUINVIENLID




4.1 Preparing the EVM

e |nstall a 10K resistor at R177

« Remove R176 and glue/install a two-
pin jumper as shown. This is to
remove/apply power to the XDS110.

— Note: This connection is fragile, strong
glue or epoxy is recommended.

4. Preparing
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4.1 Preparing the EVM

» There are two ways to run the Level Sensing Demo:

— Deployment mode: Requires flashing the level sense demo.bin to the IWR1443 EVM
and msp_level _sense_demo.out to the MSP432 EVM. The demo is then run after
attaching the two boards together (described in the next section). This is the mode that
should be run when taking measurements for power consumption.

— Debug mode: Requires flashing CCS debug firmware to the IWR1443 EVM, then
loading level sense_demo.xer4f via the CCS Debugger. This debug firmware image is

provided with the mmWave SDK. The demo is then run without the MSP432 attached
to the IWR1443.

— Please note that the IWR1443 flashing process is the same for both modes, just using
different files.
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4.2 Connecting to the EVM

4. Preparing
the EVM

H > 4@ Datteres
» Power on the EVM using a 5V/5A power - Bluetooth Radios
Supply. > % Computer

» Connect the EVM to your PC and check the
COM ports in Windows Device Manager

« The EVM exports two virtual COM ports as
shown below:

— XDS110 Class Application/User UART
(COMypr7):

» Used for passing configuration data and
firmware to the EVM

— XDS110 Class Auxiliary Data Port (COM,x)
» Used to send processed radar data output

* Note the COM,rr and COM,,x port
numbers, as they will be used later for
flashing and running the Application.

» = Disk drives

» Ml Display adapters

b &gj Human Interface Devices

» I Imaging devices

b EB Keyboards

b E!, Mice and other pointing devices

» B Monitors

b JEF Metwork adapters

-5 Other devices

T3 Ports (COM & LPT)

... Y3 ECP Printer Port (LPT1)

¢ ..JT XDS110 Class Application/User UART (COM38)
¢ LY ¥DS110 Class Auiliary Data Port (COM39)
> 2 Processors

5 BT 5D host adapters

b ¥ Security Devices

b -&| Sound, video and game controllers

b 45 Storage controllers

b M Systern devices

B

» B Texas Instruments Debug Probes

" i Universal Serial Bus controllers
= ISR Vikhalizatinn

COM_zrr: COM38  COM,,,: COM39

* The actual port numbers on your machine

may be different
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4.3 Flashing CCS debug firmware D ERD

NERR_OUT $Qol

1. Put the EVM in flashing mode by connecting .- ;m’"""'" vel, |

jumpers on SOPO and SOP2 as shown in the
image.

2. Open the UniFlash tool

In the New Configuration section, locate
and select the IWR1443 device.

4. Click Start to proceed
Category: All | C2000 | mmWave | MSP | PGA | Safety | Tiva | UCD | Wireless
Q 1443 X
Ii AWR1443 Serial
Bl wri443 Serial
Q Selected Connection: 0 Serial Connection
°
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4.3 Flashing CCS debug firmware

In the Program tab, browse and locate the xwr14xx_ccsdebug.bin image shown below:

1.
[ Meta Image 1/Radarss A Browse
Meta Image 2/MSS xwrl4dxx_ccsdebug.bin Size: 62.82 KB B Browse |4
[0 Meta Image 3 B Browse
[ Meta Image 4 A Browse
2. Inthe Settings & Utilities tab, fill the COM Port text box with the Application/User UART COM port number
(COMarT) NOted earlier
~ Setup
Note: Example - COM1 (Windows), /dev/ttyACMO (Linux)
[COM Port: COM38 ]
Target Memory Selection: SFLASH
3. Return to the Program tab, power cycle the device and click on Load Image
4. When the flash procedure completes, UniFlash’s console should indicate: [SUCCESS] Program Load completed
successfully
5. Power off the board and remove the jumper from only header SOP2 (this puts the board back in functional mode)
29
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4.4 Flashing IWR1443 Demo

4. Preparing

1. Put the EVM in flashing mode by connecting e

jumpers on SOPO and SOP2 as shown in the
image.

2. Open the UniFlash tool

In the New Configuration section, locate
and select the IWR1443 device.

4. Click Start to proceed

Category: All | C2000 | mmWave | MSP | PGA | Safety | Tiva | UCD | Wireless

Q 1443 X
I Bl Awr1443 Serial
Bl wri443 Serial

Q Selected Connection: 0 Serial Connection

Y -
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4.4 Flashing IWR1443 Demo

4. Preparing

1. Inthe Program tab, browse and locate the level _sense_demo.bin image shown below:

[ Meta Image 1/RadarsSs

Meta Image 2/MSS level_sense_demo.bin Size: 90.38 KB

[ Meta Image 3

[ Meta Image 4

m

In
o
n

2. Inthe Settings & Utilities tab, fill the COM Port text box with the Application/User UART COM port number

(COM_pRT) NOted earlier

1 = Setup

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

[COM Port: COM38 ]

Target Memory Selection: SFLASH

3. Return to the Program tab, power cycle the device and click on Load Image
4. When the flash procedure completes, UniFlash’s console should indicate: [SUCCESS] Program Load completed

successfully

8. Power off the board and remove the jumper from only header SOP2 (this puts the board back in functional mode)
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4.5 Flashing the MSP432

1. Flashing the MSP432 image is performed using
CCSsS.

2. First, attach a USB cable to the MSP432 and PC as
shown to the right >

4. Preparing

&
B 4 Target Configurations 2 Zg
3. Inthe CCS Target ; gine z
. . . . type filter text 2
Configuration window, right S ¥
click on msp432.ccxml and v & User Defined
“ % ar14xx_bp.coml
select “Launch Selected B o g il
Configuration”. (msp432.ccxml e am
is provided in the software  iwr1443.coml
package zip if you don’t have B b
|t) . % msp432.coml
% New Target Configuration
4. This will start the CCS Import Target Configuration
X Delete Delete
Debugger. el -
& Refresh F5

*+ Launch Selected Configuration
Set as Default
Link File To Project >

Properties Alt+Enter 32
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4.5 Flashing the MSP432

File Edit View Project Tools Run Scripts Window Help

1. Inthe CCS Debugger, click on the o @ . B i e LA S TiD:D% v
“Connect” icon 2> \

# Debug =
» &% msp432.cooml [Code Composer Studio - Device Debugging]
«® Texas Instruments XD5110 USB Debug Probe_0/CORTEX_M4_0 (Disconnected : Unknown)

File Edit View Project Tools Run  Scripts  Window Help
i B ®3 iBIER ARSI
2.  Next, click the “Load Target” icon, ]
71';.’;:Del:u_|g s % Y = 8 | i==\Variables &
then browse to - : : : _
w we mspd3d.ccxml [Code Composer Studio - Device Debugging] Expression
msp_level_sense_demo.out - v o Texas Instruments XDS110 USB Debug Probe_0/CORTEX_M4_0 (Suspended) (9= gMmuDss
= (xDOO0TFDE (no symbols are defined) 69 gMmwMss
3. That’sit! Loading the program via Load Frooran
the CCS Debugger also writes it to
flash, so it will run automatica”y the MiteTo 1Rl =8lhse_demo\Debugimsp_level sense_demo.outfig lews,e,,,l lBrows,e project,,,]
next time the USB cable is Code offset
attached.
Data offset
4. Exit the CCS Debugger.
OK | [ Cancel
| -



Steps

1

. 4
Pre-

2 & Prepéring

5.
Run Demo

requisites Install Demo Build Demo the EVM
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5.1 Run Demo with MSP432 ...-

* Once the IWR1443 and MSP432
EVMs are flashed with demo
executables (discussed in the
previous section), you are ready to
run.

* First, attach the IWR1443 to the
MSP432 as shown here. Carefully
align the 20-pin and 3-pin headers
and press straight down with even
pressure.

* Next, connect the USB cable to the
MSP432, and finally the 5V power
cable to the IWR1443.

* The result should look like this =

35
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5.1 Run Demo with MSP432

* Next, start a Terminal emulator
program such as Tera Term, and
click on Serial as shown -

e Select the “Class
Application/User” «

port File Edit Setup Control Window KanjiCode Hs

Tera Term: Serial port setup

 Make sure the

. COM7?
serial port

File Edit Setup Control Wind

Baud rate: 115200

settings are the

same as these > g bit

Data:

Parity: none

Stop: 1 bit

Flow control: none

ow KanjiCode Help

OTCPIP myhost.example.com
History
Telnet g2
SSH SSHZ
other UNSPEC
® Serial Port: |[COM7: XDS5110 Class Application/User | ~

COMY: XD5110 Class ApplicationfUser UART
COMI: XDS110 Class Auxiliary Data Port (CO
Hely

el TUET

Help

36

Wip TEXAS INSTRUMENTS



5.1 Run Demo with MSP432 oD

* Press the reset button on e
the MSP432 and the
demo’s menu will appear.

— The MSP performs an
|I2C operation to set the
PMIC-J to PFM mode for
higher efficiency

« Commands are activated
with single key presses.
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5.1 Run Demo with MSP432

The first operation must be a
calibration with the ‘c’ key.
— This operation must only be

performed the first time software is
loaded on to the device.

‘llllll lIIEII' IIE!II lI!II' liiiiiili%iill

[iiR1443
cet this |
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5.1 Run Demo with MSP432 S e

« After this one can press the ‘s’ key
to perform a measurement.

39
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5.2 Debug the demo in CCS

To load the IWR1443 into the CCS Debugger, you must first flash
the IWR1443 with the “CCS Debug” image as described in section

4 3 4 Target Configurations = —

You should see your iwrl443 target configuration under User t'__P"j;
Defined configurations -

~ @ User Defined
2 arldw_bp.ooeml
& arlfo bp.cooml
2 f2B027.cooml
2 f28377.coml
2 iwr1443.coml

Detach the IWR1443 from the MSP432
gently by pulling and rocking it slightly
in the same direction as the 20-pin
headers.

€°
< O
s W
8 &
= |2
=5
= |
z 5
= i
o

=]

- =
)

i @ New Target Configuration

Import Target Configuration

Attach the USB and power cables as % ;:Igte
shown. ' Refresh il.cll.m-hll Selected
Make sure the SOP2 jump is not in ™ Launch Selected Configuration

place . Set as Default

Link File To Project
Right click on the target configuration

and select Launch Selected
Configuration.
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5.2 Debug the demo in CCS

» With the target connected, click
on the Load button in the

toolbar.

In the Load Program dialog, &7« < &~ a 8
browse to the

level sense demo.xer4f file

4+ Debug 2

File Edit View Project Tools Run Scripts Window Help
2t BErB RO @rSFvivin iy

4 ¥ LevelSensingIWR1443.ccxml [Code Composer Studio - Device Debugging]
4 o Texas Instruments XDS110 USB Debug Probe_0/Cortex]R4_0 (Suspended)

and click OK.

) ) ) = 0x00005260 (no symbols are defined)
Before proceeding a calibration g
is required. +# Load Program

-

Load Program

Code offset

Data offset

Getting Start&*

Break at address

Mol uB{I=M8 sense_demo’\Debughlevel_sense_demo.xerd! iy [Browse...] [Browse project...l

[ OK ] l Cancel
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5.2 Debug the demo in CCS

- Calibration Step

We'll need to perform a manual calibration
before taking measurements.

Hold down the GPIO1 button on the EVM and
then press the Run button in CCS.[ o]

Press the Suspend Button. o
Press the CPU Reset Button. e

Then press the Run button again to perform a
measurement.
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5.3 Debug the demo in CCS

# Debug = ' | = Viariables ©  Expressions ! fgis

L If you Iet the demo ru n tO the w @ iwr1443.comml [Code Composer Studio - Device Debugging] MName Type
. . . . v o Texas Instruments XD5110 USB Debug Probe_0/Cortex_R4_0 (Suspended) e arg0 unsigne...
e nd y It WI ” Sto p I n a Wh I | e (1) = demo_dataPathTask{unsigned int, unsigned int){) at demo.c:1,803 0x00001AFC » argl unsigne...

= ti_sysbios_knl_Task_exit__E() at Task.c:381 0x00009CAD (next frame is identical to an exist e channel int

IOO p . Th IS IS because It IS #® Texas Instruments XDS110 USB Debug Probe_0/Cortex_R4_1 (Disconnected : Unknown) # chirpThreshold unsigne...
L ® dataFormat struct A...

waiting for the MSP432 to < 5] ser

power it d Own 4 mainc & mmwave.c o mmwave_linkec  Edemoc  Emaine [ maine Emaine  T®maine ®democ & "

1781 for (idx = @; idx < 100@; idx ++) //just burn time
1782 gpio_write(e, @, 1);

* You can then hover the e
1785 #endif

mouse over “chirp_data” in

1787 chirp_data.err = err;

the code and it will open a 1785 chirp_data.pad = o

1789
I I I L e
neW WIndOW ShOWIng the 1791 transaction.count = sizeof(chirp_data Expression Type Value
1792  transaction.txBuf = &chirp_data; - -
StrUCtU re ValueS. 1793 transaction.rxBuf = NULL; ¥ (& chirp_data struct LSDemo_Chirp... {..]
794  transaction.slaveIndex = @; v distance float[3] 0x08008018

1795 e [0] float 1.07799995

 chirp_data is the structure 179 /* Start Data Transfer */ ot fot

1797 if (SPI_transfer(spiHandle, &transact

that is passed to the MSP432 179 ¢ T

1799 demo_printf(“Debug: SPI_transfer wr

- - 18ee } &= [0] unsigned int 539037205
via the SPI interface. s msgnednt 354401450

.i‘;:- uh;f:le (i;t for the MSP432 to power dol o 2] unsigned int 268109657
1363: i} e ey int 0
1805 } w- pad int 0
1806 43
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Additional Resources

TIDEP-0091 — Level Sensing Tl Design:
— http://www.ti.com/tool/TIDEP-0091
Learn more about XWR1443 devices, please visit the product pages

— IWR1443: http://www.ti.com/product/IWR1443
— AWR1443: http://www.ti.com/product/AWR1443

Get started evaluating the platform with xWR1443 EVMSs, purchase EVM at
— IWR1443 EVM: http://www.ti.com/tool/IWR1443BOOST
— AWR1443 EVM: http://www.ti.com/tool/AWR1443BOOST

Download mmWave SDK @ http://www.ti.com/tool/MMWAVE-SDK

Ask question on TI's E2E forum mmWave Sensors forum @
https://e2e.ti.com/support/sensor/mmwave_sensors/
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