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INSTRUMENTS ZHCABGS
1. IWR6843A0P HITh#E4H B f M & 5 1
1.1. B

IWR6843A0P & — MR Bts F ATIE S (FMCW) TBIAAL R ES, AEUS1E 60 & 64 GHz SN TE. %4k
AR A TR IIAE 45nm RFCMOS T Z2i#iliE,  FF LA/ ARFR S T 5T B R A A E . IWR6843A0P & Tk
Sk R R IIFE, FE NI A IR, BRI E S RAN BRI E, ANHFMES (NSt S
HiriB S 28 AE) 5 (Software Strategies to Achieve Power Optimizations in TI Millimeter Wave Sensors) £
IWR6843 V- &5 JEAT S5 4341, 15 B VTAl St AS [R) ShAEAR AL 5 X5 X8 T Bh A sl i sem,  Sb o7 vtii@ T HAh AL 5
.

AN 8 1 T A ) SO A S I . A IWR6843A0P 1R A E (EVM). mmWave-SDK Al
Code Composer Studio IDE, AT DLid it s FH Al 1) 5156 25 1 25 24T D FE I &>k =1 30 I bt S 2 0 A 45 5

IWR6843A0P & FAEE a1 R B w~, ik N # 4R RF & ARM-R4F. DSP-C674x. HWA-Radar Hardware
Accelerator Tl SOC, XfIhFEMLE E R RGN, 7 LU B mIELE. RF T/ER S0, PEZO
TAF R 2 DL A E I ARBR S 45 R G ThAE, Bt SOC MR, b ThETa ) K Sl #0538 1 Bk e B ) 5 1k
SEHL.

QsPI

Serial Flash interface

Cortex R4F
@ 200MHz

External MCU Interface

PMIC control

Pigital Front-end

Data
RAM | ROM CAN-FD CAN-FD

(Decimation filter
chain)

us Matrix

UART, For debug

Test/'Debug JTAG for

|
|
|
|
|
|
|
|
| Prog RAM
|
|
|
|
|
|
|
|

= Malbox |— — — —— — —

Cé674x DSP I
@800 MHz

loop verification

HW L1P L1D L2
Accal (32kB) | (32kB) | (256KkB)

DMA CRC

Al

Radar Data Memory
(L3)

DSP sub-system
(Customer programmed)

RF/Analog sub-system

|
|
|
|
|
|
|
|
|
|
|
|
)
|
I
1. IWR6843A0P & HHE &

1.2. IWR6843A0P FI#FE T 1EHT /7

ST BRI S, B A BIEE LSR8, SO AR P R O B (S B, S8 & H chirps, R
B T AGURENT B EATRMD DU 0 I R mt, 52 T8 AR [0 0 A B A 0 0 25 A Ui 1
HEATHEAOTE, 7EH B IR, SRR 0 TAERE 002 S T . SATTT, SR R 5 R GE ThE LA S MO I B
R, ) S SR IR i BAIE R R (I ThE, T SR FH (8 i R B Wi, — AN B AR S S57 R 40 R chirps 1
G B 2, BRE D, BAMIRTE idle X8, L3 A4 FH 0 OBEATEAKIE (L 2, bR 2 % RF %0
AT ARIRAL TR, b53E 3 % B 58 it 500 DSP A% O HEATARARALEE, kv 3 % 258 TS5 (1) ARM-RAF 10T AR IR AL
) .

R E TR, B IWR6843A0P 22Kk T it Fr 75 MBS 3k R I ARSI, RF ST RIS 525, B &AM
oSS SRR AT X SIS S, RO 4 lat UART B LAt pg A B % . 83X R, JRA T T BL e
KRG, 55T ARG S BB S S5, oL AR 210 B/ RF S35 PA $TTF
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fORa], B 2 A4 A HWA BN id 25 5 1X DSP #EAT5 S 42, it DSP HYALPEACASISAT IR 8], 2 bR I 1) (RO AACHER
Ab3E

; Frame1 1 Frame2
1

I
! @ :
| ) Frame Idle time H
Chirping i ) “
: {
! Frame Periodicity = 50 ms H
|
1 L L
iwa [ remamen sy (2) rcouion a0 |
1
Capon Doppler 1
DSP i BF | CFAR | “FFr @ '
1
I 4

|
ARM | | Output | | Idle
1

E 2. A A EE s e

1.3. IWR6843A0P EVM ZJ#EJit 774

WR TR, A SCHTA DhRED & 45 SR 548 25 R 88 B & R Sk xF 1847 3D A R+ 3U8 H AR B B3 1
IWR6843A0P EVM ] 5V i A\ i B 4T, o IWR6843A0P EVM A3, 2 HoAh 7T 28 44: th 23 [ ISF Y 6 — 649
W, WO ML BIEARHE IWR6843A0P Tt F i FERITHAE, 1T iX Bl Ml b 1 A SR rEL AL T AT 0 o

IWR6843A0P EVM
IWRE843A0P
oo
O OO Oscilloscope
sv |«——| withCurrent |e—2¥
O] J Probe
QsPl PMIC
FLASH LP87524)

3. IWR6843A0P EVM IhFENNR 7 12w & &

|
| 5VIN Current

|
1
|
|
[0 100mA @& 200V 10.0ms Nz ' I ]18 45 2022}
! W+v43.1200ms 10Kk ; 340mA 17:03:26 )

K 4. IWR6843A0P EVM iz1T 3D A G i i =L I 3 7 1]
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2. RF itk %8 & Analog B4 HIBC B R4k

2.1. RF & #8 % Analog 54 I TIFEFHR R 28 /o8

IWR6843A0P (UK #8 B &4 RF SHAIUE T AN . I s S A3, W FEFR, B2 IWR6843A0P %
KR T B RF chirp RYFH TAERER, X F48—A chirp &, #BH idle time /% chirp ramp time 41/%, #£ chirp
ramp FIIE R, ADC £t a) 320 3EAT R4, NARAIE chirp OISR BE W B KAL ORI, 02BN BB chirp ramp )
1A . Transmitter PA )7 & i (0] R 5 ADC RAEFI HS PTREME A, DASE S AN chirp BRI 2, X5 T chirp Bt &
R TR TR T &, W] 2% (Programming Chirp Parameters in T1 Radar Devices) #1 {mmWave Sensing Estimator)
PR

Chirp Cycle Time

II - ”\ ‘ : ADC Sampling Time
[

Ll
| ADC Valid |
| StartTime |

Frequency Slope BLUE = Information only.

BLACK = Front-end configuration.

Ramp End Time

v

Frequency | [
Start TXIStart Time
Transmitter is ON

& 5. RF chirp it 7+ &
ST IF RS S A B R T =, AT LLE$E Low power ADC mode(73: & I s AN IWR6843 SCF),  DLFAIK
DFE IHFEHFE, X T ADC HAMEE, 2% (mmWave-Radar-Interface-Control) A%,
# 1. ADC KA S L KR FEFRXT LR

ADC mode Real/Pseudo Real Complex 1x Complex 2x
When device Regular ADC mode | 45Msps 22.5Msps 45Msps
supports 20 MHz IF | Low power ADC 18.75Msps 9.375Msps 18.75Msps
bandwidth mode*
When device Regular ADC mode | 37.5Msps 18.75Msps 37.5Msps
supports 15 MHz IF | Low power ADC 18.75Msps 9.375Msps 18.75Msps
bandwidth mode*

*In Low power ADC mode, the max supported IF BW is 7.5MHz only.

2.2. (L4 RF chirp L&

IWR6843A0P RF chirp AL B &M, 2 52ma B AR B S RIR M BE B . PEES /PR . B KIRDE S . ol 7 9%
RETFIRFEASH, HEAMIHHEANXWT, 7Z% (Programming Chirp Parameters in T1 Radar Devices) #1 (Intro
to mmWave Sensing : FMCW Radars) (A4, A4 H R TESRIE R B EASEHRFE—SU0RTR T, 5880t 540
LS H AL

BESHOTHE A

B AKG#E # Vmax = Lamda/4*Tc
> R Vres = Lamda/2*Tf
P 559> 5% Dres = C/2B

B K #E B Dmax = Fmax*C/(2*S)

\
/]
+

Lamda #2& FEL R I K

Tc /& 1st Chirp | 2nd Chirp FI ]
Tf /2 1st Frame % 2nd Frame )} (8]
B J& RF 4 42 5k (177 5

C 2otk
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https://www.ti.com/lit/pdf/swra553
https://dev.ti.com/gallery/view/1792614/mmWaveSensingEstimator/ver/1.3.0
https://software-dl.ti.com/ra-processors/esd/MMWAVE-DFP/01_02_06_03/exports/mmWave-Radar-Interface-Control.pdf
https://www.ti.com/lit/pdf/swra553
https://training.ti.com/sites/default/files/docs/mmwaveSensing-FMCW-offlineviewing_0.pdf
https://training.ti.com/sites/default/files/docs/mmwaveSensing-FMCW-offlineviewing_0.pdf
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Fmax 42 i K AT B 50 ADC SKAE ZR 1 IR ]
S 72 RF i AUELE) Chirp FIRIH
PL TI mmWave Industrial toolbox 4.10 P4[¥) 3D People Counting 4[] AOP_6m_default.cfg 2, HIEA K E
LN N LR, TR EZRAN SIS HAERS L ISE
¢3D_people_counting_detection_layer_tuning_guide) B¢ {mmwave_sdk_user_guide) :

o profileCfg <profileld> <startFreq> <idleTime> <adcStartTime> <rampEndTime> <txOutPower> <txPhaseShifter>
<freqSlopeConst> <txStartTime> <numAdcSamples> <digOutSampleRate> <hpfCornerFreql> <hpfCornerFreq2>
<rxGain>

e chirpCfg <chirpStartldx> <chirpEndldx> <profileld> <startFreqVar> <freqSlopeVar> <idleTimeVar>
<adcStartTimeVar> <txEnableMask>

o frameCfg <chirpStartldx> <chirpEndldx> <numLoops> <numFrames> <framePeriodicity> <triggerSelect>
<frameTriggerDelay>

ADC samples time ADC samples time

6. RF chirp ramp I} AL 46 B %
CEEHRETRIARM ARSI HbR, RORUETIAE 5 A5 S B AR B R FE 0 220 e S8R R AR K e

2, VEEX RFRIFCE M T chirp X frame B4k, W3R 2 fiin. ZREH ELEmmhniE, FERAI LR &%
ADC KA R PR N HK, FK RF chirp ramp I HE A 5N, A SEELRER RF 523 L0 B Ax,  [FIESR A chirp
A, JF HiEBERFAR frame BT, FEASCHUEEK WK 5 B, YE# K 3D people counting demo [1)

“AOP_6m_default.cfg” A E ) RF (525t M 30.95% 1L 2] 2.88%. 5 & F13iX J LA AL B 1 Sz #80 FE 2535 <10m, i
ASCATT R T ADC RAERT (8] 285575 K 1 SNR $ 2k, T SNR 1 Sezs JR I #E 25 AR K8 1 ), 205X =K
Fic B 1) SNR 353 2 50m LA EF ARSI, ASCAE B 5 g2, 772530k (Programming Chirp Parameters in
TI Radar Devices) o

* 2. RF FCE AL L3R
flttk chirp

AOP_6m_default.cfg AL chirp & frame 10Hz

Configuration

profileCfg 0 60.75 30.00 25.00
59.10 394758 0 54.71 1 96
2950.002 1 36

chirpCfg0 0000001
chirpCfg11000002
chirpCfg22000004
frameCfg 0296 055.0010

profileCfg 0 60.75 79.1 2 10
394758 0 231.82 1 96 12500 2
136

chirpCfg0 0000001
chirpCfg11000002
chirpCfg22000004
frameCfg 0296 055.001 0

profileCfg 0 60.75 79.1 2 10
394758 0 231.82 1 96 12500 2
136

chirpCfg0 0000001
chirpCfg11000002
chirpCfg22000004
frameCfg 0296 0 100.001 0

L ONTE ()

7.28

7.28

7.28

FEES 252 (cm) | 8.425 8.425 8.425
I K3 (km/h) 16.627 16.627 16.627
T HER (km/h) | 0.346 0.346 0.346
Fill#r % (Hz) 18.18 18.18 10.00
RF 575 tE (%) 30.95 5.24 2.88
EVM sl Dh#E(W) | 1.91 1.55 1.41

2.3. LB RXIE
FESATC B, FATAT LUBOA RE s e AE RF R R & ADC RAF 7750, SEBLAEAH [A) 5 T4 R 2 5L
FIfEOL T, IEBIFEIC RE G LER B . T OB RS R E SRR T, il R R, Ll
IR, TR SRR R s, 3P ERICRF RS2, BRIK RF B8 AR #E
AT T A RF chirp BEEULKITT N TTi%, R 73T 3D AB4iit %401 demo [ SEPRRC B %
1, MBRINF) 30.95% 2% bU B 2] 2.88% 17 25 ELIRI R, SEBRRIAT TR, % 7 3d w] AR S (4 82 37 53¢ ) dme K B

W F IWR6843 Z AR W ik SOC HIHAFLIFEN 1P



https://e2e.ti.com/cfs-file/__key/communityserver-discussions-components-files/1023/3D_5F00_people_5F00_counting_5F00_detection_5F00_layer_5F00_tuning_5F00_guide.pdf
https://software-dl.ti.com/ra-processors/esd/MMWAVE-SDK/03_05_00_04/exports/mmwave_sdk_user_guide.pdf
https://www.ti.com/lit/pdf/swra553
https://www.ti.com/lit/pdf/swra553
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B BOEEE . BE R EE S PERETOR, BHTHE PRI, AU — AN AR B R B B AT 2
. FAbEIRCE KN AR 25 WAk, A SEBLRER RE 28T, Tk B BEAR IR H .

. BFR ORI ARAL

3.1. DSP B

MRS (Software Strategies to Achieve Power Optimizations in T1 Millimeter Wave Sensors) T %1, DSP #%(»
FIARIR 7 A Wi, DSP Power Domain Shutdown 11 DSS Clock Gating, F:+, DSP Power Domain Shutdown %
SR— KA E AL A PR DSP A% Lo IiE AT, XA 5 sUE T — LA 5 2 DSP R A BEAZ O I 3 5, &
LVDS 1 CBUFF 264N fEN, #54:— [F % DSP Power Domain Shutdown #3Xf 56 W, i LI Ry 20 Hid f -
F ARM-RAF #% 0k 47 15 5 AL #E DL & DSP K] [ RHR K137 5¢:  DSP Clock Gating 53072 % DSP I &z, G
BE1E L1 RAM A ERIE LT, WA R LThFEM H . XT 3D N e K N4 it demo K ift, HH
(/& DSP TR IA(S 5402, DSP 75 Z 2 ffnfe i & /KA, AT LA DSP Clock Gating #5204 LA &

W rERTR, fE 3D N e R NE Gt demo {5585+, BN DSP Clock Gating 4z, MM 230
DSP #% O R ARIR, BRI ThFEMALI B, ZE2E ECHIBLE S B, 71541 DSP #0075 725 IR Y 21T DSP Clock
Gating H1d&, AT LAMRYE Frame idle time B[R] 195G, 18 29548 50~150mW Zh#E[) H /1.

; Frame1 \ Frame2
1

1

i i

1 1

: P Frame Idle time . i
Chirping | ; i

: 1

i |

Frame Periodicity = 50 ms

1
i
[ P
HWA | Acquisition &1D FFT Acquisition &1D FFT
h
1 Capon Doppler . DSS Clock 1
DSP : | BF | CFAR | FFT | DSS Clock Gating | Un-gate |:
| '
i :
ARM | | Output to UART | .
| '

7. DSS Clock gating It} 7 &

3.2. ARM-RAF #4»

IWR6843A0P 1 ARM-RAF #%0a & 34540, MCU VCLK ] LA 200 MHz F&{%F] 40 MHz LLE RS54
T THFER H 1, H& X7 202 [F I 2 21 HoAth AR T MCU B B 55 B 7R BLA TR BE N I8 AT 140 s, L&
1E RS E I 2R 250, fEIX 4> MCU VCLK PRI (B B, 75 250 B A 5 I8 7 AH S 1 A B # A — Rl
TR IEH B s TAE. W RPN, AHEFAE ARM K040 58 BT I 30E )ik AR 45 )5, 384T MSS
VCLK [t gating % &, 1T MSS #0225 7 %4 chirping I, 155 4B (KAE 551 E, BTl MSS VCLK un-
gate 5 EAE N —WIF4A 2 AT K EIRAS, PARIE R —Mi ADC HudE 2t 5k 5 vl LA 3 Je i (R AR BE, X Ry 23 i -1
MU (ALK ORI FT R AL E R .

! Frame1 ; Frame?2
|

1
1
. I
i Frame Idle time 1
A 1 >
Chirping 1
|
! Frame Periodicity = 50 ms '
1
[ i
HWA || Acquisition &1D FFT Acquisition &1D FFT e
|
1 Capon Doppler . DSS Clock
DSP : | BE | CFAR | FFT DSS Clock Gating Un-gate
i
i
1
H Outputto | MSS VCLK |[MSS VCLKl
ARM : | UART | Gating | Un-gate

8. MSS VCLK Gating i} 5

T \WR6843 A Z KW i 2 SOC HIEATLIFELL Lo Hl 7


https://www.ti.com.cn/cn/lit/pdf/swra689
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3.3. RF BH/¢h ZZ MR

7£ IWR6843A0P R4 itk #EH, FITHIN4H RIS & 1E RF chirp & B & 1% 5 508 b BRIZ 17 B I ShFEAL AL 77
W, RS R EACRIET R, siE AT E KL RF chirp FHIIZITIRZAS, A LUM#H BSS CLK gate. RF power
down. APLL power down %57 s S A0 R G (M ThFE ) R ok, (HI&IX J UM TE B (i {8, & Bk X RF
HoAMATESECE . EEARE. EH AR, WEES TR RIMRIREREMEH, mFEFR, ATERKR
MR B 2 idle I X F oy S0 AR R G I ThHE, HBEIRSE A, 75 HEHiE N RF chirping #3008, W RF &
I R G — IR A A HE

BSS Clock Gating, 44231 KIE chirp If, FRATATLLE A BSS Clock Gating 5, (HA&, H#E
ARM-RAF % 0> 75 B X540, i o HEA 718 2 sl A % 52 B (GPADC), BSS b AL T RS (8 Un-halt IR
BSS AJ L —4> SDK API 74 Halt (clkgated) , 7] LLf# F i SDK API 14 %75 2 Unhalt.

RF Power Down, 4N 15011 k3% chirp 3 H BSS 4-F unhalted #5CE, FAT7 LR A RF Power Down
IFCE, 7 NIREFVIGIE, 75X RF S TRME, B35 F oA e 5

APLL Power Down, 4AFEEE 35K %1% chirp, BSS 4T unhalted £ 3 H MSS 4t T ROSC #, @
40Mhz B}, TTLLKE APLL ST, 3 = itk 7 S B Ay B i e HE 000G BT, 5 B S BT 1) CLKOUT
ANBEALFR G AT A . FEVER, 24 APLL Power Down Jii, RF B P8 CLOCK Akt & 4 1481k, &k
SEBRI frame time 5 ¥ & 1 frame time & A= w2 B 15 00 o

| Frame 1
.

Frame Idle time

Long time sleep

| Frame2
i

%AWMMA

Frame Periodicity = 50 ms

it

i
|
| ”
HWA | Acquisition &1D FFT Acquisition 81D FFT | ===
) RFand |i
| Capon Doppler DSS Clock '
DSP BF | CFAR | FFT | DS8SClock Gating Un-gate APLL H
H power up |1
I
ARM Y Tmcking| 0 down | aes aas RF
! calibration |}
Output to LK Can 1 MSS VCLK
i
ARM | URRT MSS VCLK Gating “ Unguts
\

& 9. RF fil APLL JcHrif 7 &
BT RF A% ) APLL SRMG, FRIRAERERS, 75 Zxd b TS B E, BT CATE Sy B A b, 75 B2 e R v BT
5 R AT 1) R L R I AR (150 . 2% (Radar Interface control document) A%, A2 F EFR, &8
BT, AR TS R
A, mmWave SDK H# it 7 — N1, Al B H P % RadarSS $447 18 s RF £ HE(S B AR A7 21
FLASH, (M FLASH k& 2 Bi #4711 RE R HESHE, {15 RadarSS ANE B AT ja shif it B et F - al
LLUEE AP A SeBUR S B IR EUR S, Hal UARPITIRE MBCE, IR shab st 4T 5 35 B R HE

Sl. No. cCalibration Duration (us) for X\WR1xxx Duration (:s) for X\WR6843
1 APLL 330 330
2 Synth VCO 2500 2500
3 LO DIST 12 12
4 ADC DC 600 600
5 HPF cutoff 3500 3500
6 LPF cut off 9000 200
7 Peak detector 6000 8000
8 TX power (assumes 2 TX use- 6000 6000

case)
9 RX gain 2300 1500
10 TX phase 36 000 36000
11 RX IQMM 26 000 42000

B 10, 3 JE Shs s v T 3 (e 1)

3.4. SR ESHEHT RE HRARH LS

HHE P REARIRAES: TAETT R, O 7 SeBURIFERI I, AR RHA] 7 IZWHRIR RF ) T AR
o PTUME R —WURZ) REI, FHAT RF B ERHE, (2 BRHER IR 2 T 208 M 2 (e & i, h il

T \WR6843 Z I Z KW 2 SOC HIEATLIFELL e Hl 8


https://dr-download.ti.com/software-development/firmware/MD-4KzhRZFj8g/01.02.06.03/mmWave-Radar-Interface-Control.pdf
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P, A% H (R e e 1 0 2 customCalibrationEnableMask = OX1FOU, B3 B & SEist i R s T an T B s »
A, 1F RFECE % re-calibration IR 62 72 20ms HIHE], I HIX AN a] B ShEEs mr, 7] LLER 2 Se 3P
RINFER Eglo

:h“—--mm,ﬂ '-u.-w,.,a-,—‘ (l‘.‘"--d,-&!‘yf‘"‘-l’q"’lrlf'ﬁr“.'ﬁh"-ﬂ‘“-{ B R e I R e i ST SRS Sl
| i f 1

s 2
| ‘ Logging
output

Points cloud

2m UART cal

CFG_UARY dongl@utput

OUTPUT

Frame stop
& sleepbegin
UART output

I Al h
15t UART cal
dong output

Mmwave

Open-&
Calibration
re-store ~3ms .
Calibration \ L]

~5ms i
Mo s

Frame processing

SVIN current

re-config DSP gating
RF/Profile

Chirp R4F gating

~10ms RF & APLL power down RF & APLL power up

| |
BSS HALT Long frame idle time DSS Clock Un-gate
et IR PR N A MSS VCLK Un-gate
RF & APLL power up
PSS Clock Un-gate
K Un-gate

€ 100mA 120.0ms 50.0k/v/F @D S M4 4 2022
! W-v84.1400ms 10K & 194mA  J11:25:10

K 11. RF J& Bl S A A% v s 491
| Frame1 H | Frame2

H
| i i
i H '
| 1 i
:W A Frame Idle time | Long time sleep \}W/‘ A
! e .
i H y
| i
! .
> !
i i
i i
1 |
i
|
]
|
i
i
i

Frame Periodicity = 50 ms

\
H
—
Acquisition &1D FFT ! Acquisition &1D FFT | ===
[ f RFand |t
Capon Doppler . " ) DSS Clock '
T o | | e |
| APLL powerup |1
1
| power
- N
. ! calibration |}

ARM i 0:'::'.',"’ MS$ VCLK Gating |E m
12. RF J& Bl SEHRSHE R P

3.5. /TSI HIHENG B HY RE MRARHISEH

N TP BRI WU AR RF BRI ThFE SR e (8], ASCR PR i, H— 2 E R WIT LG RT3 H restore
BT A R HE ) J7 20 (customCalibrationEnableMask = 0x000U), 41 R EIFTzR, {3 FH e Fl 7 20K 5 sh+ A HERS 1) AL 20ms
ixi %) 6ms, TULIFRS, 7E RF chirpping f5, A% RF enable IR B, ] mmWave close LA & RF power
down, it RFZEAMRIRE, BP0 5 B K sei B i i i B an R AR

DsSP
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&N

v S S SR A e s SO T PR b e e SR R BT T N Pk bt s e b % ol | Oy e b

Logging
output
Points cloud
CFG_UART
OUTPUT
2" UART cal

Frame stop
done output
15t UART cal P & sleep begin

done output UART output

, Frame processin:
meavql P! 9

il .
Open & b
Calibrati
re-store Mmwave close
- RF power down
Calibration \ i i
ol | DSP gating
L
SVIN current re-config R4F gating
RF + .

Calbratino APLL power down

BSS HALT
RF & APLL power up

Long frame idle time DSS Clock Un-gate
¢ Pl o) e e R By 1 e b T T MSS VCLK Un-gate
RF & APLL power up

DSS Clock Un-gate
MSS VCLK Un-gate

(@D 100mA
.4800ms

B 13. RF Ji3 Sl 4 F 050 A7 i R HE A5 U2 A S 451

! Frame 1 Total Frame Time = ~100ms or setting total frame time

Wake up

i : :

| H ! ' Calibration '
Chirping i : ! Lung_ time sleep _ !

\ f DSP&RA4F processing = 10ms to 20ms+ 1 100ms - FrameActiveTime - ProcessingTime 1 8ms-20ms depends

H ' - ~

(l)n calibration (]pllDIL

e
| Frame Active = 26 ms'
'

'
HWA Acquisition 81D FFT . H Acquisition 81D FFT LLL
! D33 ' RFand |}
H Capon Doppler i| Clock DSSClock | APLL |1
DSP BF FFT ||_Gating Un-gate | powerup |!
! i| power ] ! 12 |
! iown : Y Re |l
ARM [ wmss || wymr | "ttt ' restore |}
H Output to VCLK WSS VoK | calibration |1
ARM | UART Gating Un-gate i
H 5 T - —
2 45 1 891013
Power down steps: 7. Wakeup
1. DSS Clock Gate 8. BSS Clock Ungate
*WR6843 dss_clock_gate S0C_unhaltBSS(gMmwMssMCB.socHandle, &retVal);
2. MSS VCLK slowed to 40 MHz g APLL + GPADC Power up
*WR6843_mss_velk_48M(); data_apll_up. lowPurStateTransCmd = 6;
3. RF Analog Power Down retVal = rlSetPowerSaveModeConfig(RL_DEVICE_INDEX_INTERNAL_DSS_MSS, &data_apll_up);
data_rf_down. lowPwrStateTransCmd = 1; 10.  APLL Power Up
retVal = rlSetPowerSaveModeConfig(RL_DEVICE_INDEX_INTERNAL_DSS_MSS, &data_rf_down); data_rf_up. lowPwrStateTransCnd = 2;
4 APLL + GPADC Power Down retVal = rlSetPowerSaveModeConfig(RL_DEVICE_INDEX_INTERNAL_DSS_MSS, &data_rf_up);
data_apll_down. lowPwrStateTransCnd = 5; 11, MSS VCLK sped up to 200 MHz
retVal = rlSetPowerSaveModeConfig(RL_DEVICE_TNDEX_TWTERNAL_DSS_MSS, &data_apll down); XWRGB43_mss_vclk_2004();
5. BSS Clock gate 12.  DSSClock Ungate
S0C_haltBSS(gMmMssHCB . socHandle, Rretval); xHR6843_dss_c lock_ungate();
6. Sleep delay 13.  RF re-configure + re-store + re-Calibration

customCalibrationEnableMask = @xeu;

K 14. RF J& Zh TS0 A7 il R A5 S A I e 18 B i Y g e S5

3.6. Lt RAfH

EHTH REAZOHECE T, FRATAT LS A B A% O R BR B 1 5 i b i 26 11 07 2 s B DR I 428
T — S8 F5 ZOCWr A% O D RE, #2445 T Low Power Lib (fiz
F: \mmwave_industrial_toolbox_4 10 O\labs\Fundamentals\Low_Power_Demo) A2 SDK APl. DFP API % 4 [&] 45
AT SR SIS b s ], AT SR 2% 3% ) Th FE 428 i 1) 5 >

ERESHRENEA T, BRISFEDR, &84T (RFFLERIE chirp) BN, AT BAHERE 5K
Wt - (1A% Ol DSP, B & HAWM RF &7y, A5, TEFRE 2 MBS0 XT3 IR Z R I D ke
i, WIFFENTZ BTG, BT R RIS AT e, et A3 F Y5 fHt ol i 5 AT G W B0 B 400 ) 0
RF/APLL ZHAFHEAT S Wi AT 8 307> RS TIFE, XTIV, 7R 3T IR 2 Ll 3 . R, nie
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ZHCABGS

FEAR R A ARAS e ], A SCEE e R B, B3 — N s2i IR S % (51 4). B, AR CHI M
FFM (Software Strategies to Achieve Power Optimizations in T1 Millimeter Wave Sensors) [ITIFE3HE (L &

%, W&,

2% 3. H K power down Y FE ThHEXT L %

Nominal Scheme Functions

Device Power Consumption
(mW)

Power Saved by Function
(mW)

Total Power Saved by
Scheme (mMW)

Startup 895 0 0
DSP Power Off 738 157.2 157.2
MSS_VCLK to 40 MHz 576 162 319.2
RF Power Down 3714 204.6 523.8
BSS Clock Gate 292.2 79.2 603

% 4. 584> power down Vi FEThEENT L %

Full Power Scheme Functions

Device Power Consumption
(mW)

Power Saved by Function
(mW)

Total Power Saved by
Scheme (mMW)

down

Startup 895 0 0

DSP power down 738 157.2 157.2
MSS VCLK to 40 MHz 576 162 319.2
RF Power Down 372.6 203.4 522.6
APLL and GPADC power 217.8 154.8 677.4

4. WAEGREBS

A1, BT I HIN R of S0 S 18 BB AL 0T I DY FESEH

AR SCIE I AE SR AR RN B L) RFEECEL, FEe 1 s tefifb . F1 3.5 IR DIFE N I DhREfE 15
AR HIZE M & RF chirping 25 SREDSY RFE SHATIRAR, Btz 0 i 852 UR X BUr i O i T IRER S — R 514
1, MR B i FE B THARETH AETS O .  MUARSSE SR F R Fw, o IWR6843A0P EVM A& HoAth o3 F tH 25 [
W RE— 3 R, MOml SR SR 4. W 15H —E£5, MEINFEHE RS 0O B 1 i

1.315

| [REH

B o7
B o404

POWER CONSUMPTION (W)

1.376

I 2

B o

~
—
~
o
5

1.452

<
<
©
-

I 005
I 093/

10

REFRESH RATE (HZ)

M Low digital loading, With chapter 3.5 low power configuration

M High digital loading, With chapter 3.5 low power configuration

Toolbox default cfg + optimized chirp

B Toolbox default cfg

15. AN[FJ e B Th A EE ]

1.529

—
©Q
—

| [RREL
I : 256
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4.2, p4F

AR F IR T 4t & RF ECE A7 5 3D A 80K B bR RS 2% AE AT THREAR AL 5 5K
RS, A4 T SN DR A N BEAR D AE T LS F B SEBD R K 7 =0, HReh T Sl timing B B o
1, AT B POE TR TURAS R B DB A R SE B SR & 3 5%, [RIRT 3 Bh P 226 sl 7 91 e 3
IWR6443. IWR6843. AWR6843. IWR6843A0P. AWR6G843A0P 25 H (K18 F

PR TREAR SIS 25 A, ARSI ShFE(E S A AR ThFE, FHEAKE IWR6843A0P 38 M FEMITIHE; AL
1 FS2FR demo 2, Sz T 540 RE (525 thi4k . DSP/ARM-RAF 4B . RF/APLL Power Down [ 2%
B, FREEH T IARSE . Szigs B, AERIEE N 3D A BUEN K B FRB BRI RE R ETHR N, AR IhEERT
PLFE A iR BRI E B 1) 36~62%, 1] KM FRAR S v DhFE AR R R TR, MR B Ak b 52 R #ak i, iR - i)
TH & P AT AR S bR i S 3 5 BORE R, A S R YRR HRAE 1 % 1 BT R B sl BRI B i
HE— 20 AL ThEE

5. %%jcﬁ

IWR6843 Datasheet

mmWave Software Development Kit Ver 3.5.0.4
IWR14xx/16xx/18xx/68xx/64xx Industrial Radar Family Technical Reference Manual

Software Strategies to Achieve Power Optimizations in T1 Millimeter Wave Sensors
NG5 BHARB B S AT

Programming Chirp Parameters in T1 Radar Devices

Radar Interface control document

mmWave Sensing Estimator

@@NP’S"‘PW!\"‘

mmWave-Radar-Interface-Control

[y
©

Intro to mmWave Sensing : FMCW Radars

[EEN
[EEN

. 3D_people counting_detection layer tuning_guide

[y
N

mmwave sdk_user guide
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http://www.ti.com.cn/product/cn/IWR6843
http://www.ti.com/tool/mmwave-sdk
https://www.ti.com.cn/cn/lit/pdf/swru522
https://www.ti.com.cn/cn/lit/pdf/swra689
https://www.ti.com.cn/cn/lit/pdf/swra689
https://www.ti.com.cn/tool/cn/TIDEP-01000
https://www.ti.com.cn/tool/cn/TIDEP-01000
https://www.ti.com/lit/pdf/swra553
https://www.ti.com/lit/pdf/swra553
https://dr-download.ti.com/software-development/firmware/MD-4KzhRZFj8g/01.02.06.03/mmWave-Radar-Interface-Control.pdf
https://dev.ti.com/gallery/view/1792614/mmWaveSensingEstimator/ver/1.3.0
https://dev.ti.com/gallery/view/1792614/mmWaveSensingEstimator/ver/1.3.0
https://software-dl.ti.com/ra-processors/esd/MMWAVE-DFP/01_02_06_03/exports/mmWave-Radar-Interface-Control.pdf
https://software-dl.ti.com/ra-processors/esd/MMWAVE-DFP/01_02_06_03/exports/mmWave-Radar-Interface-Control.pdf
https://training.ti.com/sites/default/files/docs/mmwaveSensing-FMCW-offlineviewing_0.pdf
https://training.ti.com/sites/default/files/docs/mmwaveSensing-FMCW-offlineviewing_0.pdf
https://e2e.ti.com/cfs-file/__key/communityserver-discussions-components-files/1023/3D_5F00_people_5F00_counting_5F00_detection_5F00_layer_5F00_tuning_5F00_guide.pdf
https://e2e.ti.com/cfs-file/__key/communityserver-discussions-components-files/1023/3D_5F00_people_5F00_counting_5F00_detection_5F00_layer_5F00_tuning_5F00_guide.pdf
https://software-dl.ti.com/ra-processors/esd/MMWAVE-SDK/03_05_00_04/exports/mmwave_sdk_user_guide.pdf
https://software-dl.ti.com/ra-processors/esd/MMWAVE-SDK/03_05_00_04/exports/mmwave_sdk_user_guide.pdf
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