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[k
Code Composer Studio™ is a trademark of Texas Instruments.
IAR Embedded Workbench® is a registered trademark of IAR Systems.
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1. USS ¥ttt (EVM) 2.0 fRAEM: , Hrir B a8 D E R 3] — ME RS 5T 1) MSP430FR6047 231F : http://
www.ti.com.cn/tool/cn/EVM430-FR6047

2. FEJEH P S (GUI) , H T EteEas i B S B U EGER | OF UTHIEZ (dToF). 4%t K47 [a]

(aToF). MFHEAT ADC ¥ : http://software-dl.ti.com/msp430/msp430_public_sw/mcu/msp430/
USSSWLIib/USSSWLibWater/latest/index FDS.html

3. % Code Composer Studio™ IDE (CCS) &k IAR Embedded Workbench® IDE 37 5 ) N 7~ ] TR . % TRl
FH T o8 75 R SN i e 5 %8 (USS) FEFEIEH:3 GUI - http://software-dl.ti.com/msp430/
msp430_public_sw/mcu/msp430/USSSWLib/USSSWLibWater/latest/index FDS.html

4. USS FEFEFHAER APL SZRECRY @ http://software-dl.ti.com/msp430/msp430_public_sw/mcu/msp430/
USSSWLIib/USSSWLibWater/latest/index FDS.html

1.2 RAEHHRL
AR DL A # A 1) Audiowell Y E AL A E AR A Audiowell Electronics 3 $REUZ AL J8EE
1.3 REER

R TEEROHM Java F1 Uniflash 057 (47 T H . Wi iRk 2e25ix 86 T2 | A7 437 M\ https://java.com/en/
download/ I http://www.ti.com.cn/tool/cn/UNIFLASH 3{EX

1.4 MSP430FR600x ¥4t

MSP430FR600x A& 4 #8443 A rl ) EVM tE {4 |, (HIL 51 IHES] 5 MSP430FR6047 Al . # ZiEAh
MSP430FR600x , ] LA{# ] EVM430-FR6047. 7504 U1 IC i 45 37 5 4y MSP430FR600x #3f4:. i 3 thisi
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1. ¥ EVM430-FR6047 &2 Eit (1§ 2-1) .

K 2-1. EVM430-FR6047 CiEER M E T
2. %W 2-2 niEks . 5 GUIEME F 2 H 2 U5 #:3k £ COMM_IRQ. COMM_SDA #1 COMM_SCL #k
2. KRBT AR T B B J2 EAY TEST Al RST Bk4k. POW_SEL JFaxRifz T Hia Az E (ezFET) , J1
AL T AL E |, HPA I3 B AR s B oA USB FJi. [ 2-2 R BIR TR B .

 reAARERRRRARARRaRREE
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EVM430-FRE047

P wwnbsambn oy mord SCT mpgrrted St omle

& 2-2. EVM430-FR6047 Btk E
3. #lRmETF A K,
4. ¥ USB M4\ PC #E#:F] EVM |, £l EVM L[¥) LED D201 ( HUFIEHIRE ) 52 H LED D202 ( HID 44
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NOTE

W LED3 fi5% , RUGLEHIR . EHE GUI ER A HET R BoreiR. 2N “No
signal detected in up and downstream channel” ( K7E L NTIHIEFRNRES ) | 52T 4.3
DA R DR IERA(E 5 .
W2 RMHA BN VEAE R | BB W (G A ENE 75 R i 7 #2424 80) SitiRmEU K
MSP430FR6047 it A 5 M. EVM T T AR AL -

3 BB EVM 323 GUI
¥ EVM #3535 PC 5, #5808 BUAS (/KT H R PRI EVM. 1T LU Uniflash T ESRRIS EVM.

1. f£ PC %% Uniflash T H.

2. ZAERHNAKGHEREE (7 http://software-dl.ti.com/msp430/msp430_public_sw/mcu/msp430/USSSWLib/
USSSWLibWater/latest/index_FDS.html T~ #i%[#E 1 )

3. #TJF Uniflash Fi&+# MSP430FR6047 214«

@ Choose Your Device

Category: All | C2000 | mmWave | MSP | PGA | Safety | Tiva | UCD | Wireless | Bootloader
Q. msp430fr6047 21X
W MsP430FR6047 on-Chip
- MSP430FR6047(BOOTLOADER) Serial
M MSP430FR60471 on-Chip
i MSP430FR60471(BOOTLOADER) Serial

& 3-1. %3 MSP430FR6047 214

>

% “Connection” (iE# ) .
BEBEE AR WAE . BRIAME 2225 7F Ci\tiimsp\UItrasonicWaterFR604x_revision_number\image
6. i “Load Image” ( In#Em{% ) .

Flash Image(s)

o

MSP430FR6047EVM_USS_Water_Demo_LPM_02_20_00_08.txt Size: 153.79 KB | Binary:[J
Available Action(s) - 1 Image Selected
Load Image Verify Image

7. %% Ultrasonic Sensing Design Center GUI ( 7] M http://software-dl.ti.com/msp430/msp430_public_sw/mcu/
msp430/USSSWLib/USSSWLibWater/latest/index_FDS.html T #1% GUI )

— R “USS” Itk 77 U 44 1E Windows “F46” SEHH ] “Texas Instruments” (i3, F T8
51 Ultrasonic Sensing Design Center GUI.
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4 USS GUI
4.1 E83F G

2% GUI JREBUERIN EVM J5 |, 1847 USS GUI. it s “Communications” (@15 ) Z2H 41 “Connect”
(B ) EERTE. GUI & 4-1 Fonii st Es.

Eile Qptions Communications Help

_| configuration | wavetorms | ADC Capture | F y Sweep | Cali | Debug ]
_[ Parameters | Advanced Parameters |
Software Parameters
Transmit frequency (kHz) F1o 1,000 Izl F2
Gap between pulse start and ADC capture (us) 80 [
Number of Pulses 25 |2
UPS and DNS Gap (us) 2,000 |5
UPS0 to UPS1 Gap (ms) ‘ 1000 |2
GUI Based Gain Control 1.0db Eﬂ
Meter Constant 1274200000 | em | Gim
Volume Flow Rate Calibration Ranges 2 ﬁ
Options
| Request Update J l Save Configuration | { LLoad Configuration J l Reset Values J l Generale Headers
Timing Diagram

25 Excitation Pulses

Channel 0

Channel 1

ID connected to MSP430FR6047 on Evaluation Module | *% TEXAS INSTRUMENTS|

K 4-1. USS GUI 2%#3] EVM
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4.2 ILESH
421 EARESH

K 4-2 s N E B ESHL.

File Options Communications Help

_[[conguration]| wavetorms | ADC Capture | Frequency Sweep [ Calivration | Debug Wavetorm |
J Parameters ] Advanced F'aramm
Software Parameters
Transmit frequency (kHz) F1 1,000 ks F2
IGap between pulse start and ADC capture (ps) - 80 E]I
Number of Pulses 25 jii
UPS and DNS Gap (s) 3000 [
UPS0 to UPS1 Gap (ms) 1000 |54
IGUI Based Gain Control | 1.0db Ej
Meter Constant 1274200000 | em || &m
Volume Flow Rate Calibration Ranges 2[5
Options
| Request Update J { Save Configuration | | Load Configuration J ( Reset Values J | Generate Headers
Timing Diagram
25 Excitation Pulses
Channel 0
Channel 1

?-IID connected to MSP430FR6047 on Evaluation Module #% TEXAS INSTRUMENTS,

Kl 4-2. “Parameters” (&%) %%k

F1. Gap fl Gain Z%UeME—FEIATHIR RIS E. X T IMHZ /B3 | JT A H AL S 808 B e N HBRAE .
REEZHEEHI K B ECE . BORAEEON ADC T A R A R [a] o

¥ “Transmit Frequency” ( f&HiAR ) BB LA kHz YA AR RS PR AR (il , 5T IMHz &8s | i
BN 1000 ) o FEFHATHEREAR (W7 4.5 TR ) FIREILSH. EEEME HMSEUE | MIEBARIE D
PEELF RS SIS, a7y 4.3 ik

AR 8 25 5 AL B 8 A ) TRUUTR A O RAT I [A) SR 1B “ Gap between pulse start and ADC capture” (ki FF 461
ADC HiZkZ (B FI[RIBEIT (] ), B ORA 2 08 A M SR ] SR i e i T IR AR 5 R 1S 5 e

“GUI Based Gain Control” ( %7 GUI szl ) A THEHI4E %t PGA B3t wEIMSHATLIE “ADC
Capture” ( ADC ##i3k ) Ik HF 34t ANE £900 ADC %) ADC #iFk. R RGN %A /K ZE £150 ADC
TGS NIgAT |, (R E Y kP HE T = ADC THE0RT DARR AR & 45 5 i v O 22

4, DN-25 43H T REFAT R T K4 65us RATIN (8] A A i iR A . RS 2 T 1% I 22 A K4 9.5em (ke 75

PRAR LA BOK P (1450m/s). [KlIL , Dy 1 ERAEAS 5 2 B 2 08 RO (A RIE L h T B AR A T 7~ 2R i A%, —
AMEXH) “Gap” ([EF@EI IR ) AE AT AEFE 60us. %IR8 2 A FRIHE 75 520 I s 5 i g e bl 2 AN S AR A LS 45

TR I AN L . I, B ER AR 19om KB TE P BEFEAS 5 T 5 2 10us FIARS MR 5] .

“Number of Pulses” ( fkif4i ) mifs 5o LU e T dToF BOERIAREMRZ . Hkof HCE I inN % 2
BEAK dToF FbRAEN 22 . FEDARMI T 077 T AP E ST . BEE KPS RGN | e B AR A BRARATHERT , 38U
&5 R 2 TG 5 B 7. WS BOAE RN I E — 25 A
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“UPS and DNS gap” ( UPS 71 DNS [RJR&H [a] ) J& AT A1 R A7 005 2 16 ) (B BEa et 1] o 7 Y 0 6 2 ) 3 5 FAD P ]
HE P A% SIS TR D« BOK B T8 7 B (Y (] BRI TR] . D9 & DNS {5 5 AN52 UPS {5 S 3R AT
UPS Al DNS iih 2 [a] 5 75 24 2 WS K E] o b SRR BN B E N I E NS5 A

“UPSO0 to UPS1 Gap” ( UPSO % UPS1 [HF@ES[A] ) J&—2Hill 45 i 5 F — MR I i6 2 A R R . ThEtE
2 M S A 152 . UPSO 22 UPSA [HIBG I [R]y 1 #PATTEFER) D)3 K202 UPSO % UPS1 [HI K& [E] 2y 2 F0FriH
FEMIZhZ AWM . S ENBINR E R HE— NS H

Wi B E “Meter Constant” ( {ERF ) W LR S HE T S HLCR B ARRSE R . A7 500 E DGR H UL
MRV | E2 0 (REAFIRRED) « WSHIERNRER L AE—-NSHIE A,

HERE TR ESEES |, Ml “Request Update” (iR EEHT ) #41% X e B k%S F&. “Save
Configuration” ( fRAFECE ) #ZEHH T 4TS HERE R CIFh . “Load Configuration”  ( N#EACE ) %41
TS mE SRR RC B S50 . 1I7E GUI BEAF A B ER B (152 RE 4-3 ) o EFRRM
i EUAE R MR, AR EARR 7 K

:citation Pulse

Channel 0 ”I Wm"

Channel 1

& 4-3. LB FHE
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4.2.2 BRERESH
it “Advanced Parameters” ( mSHL ) IR , AU SFESHLE S (ESHE 4-4) .

Eile QOptions Communications Help

| configuration | waveforms | ADC Capture | Frequency Sweep | Calibration | Debug Waveform |

Parameters | Advanced Parameters ]

i Advanced Software Parameters

USSXT (kHz) 8000 || Algorithm Option Lobe |¥
ADC Sampling Frequency (kHz) ULP Bias Delay —3E
Signal Sampling Frequency (kHz) —erUUE Start PPG Count (ns) —mooorj]
ADC Over Sampling Rate Turn on ADC Count (ns) —SO{JUE
Delta TOF Offset (ps) —oE Stat PGAand IN Bias Count (ns) 0 [+
Abs TOF Additional Delay (ns) 0[] User Param #6 ]
Capture Duration (ps) —40@ USS XTAL Settling Count (ps) 120 ¥
Interpolation Correction Table Size 256 |v] Envelope Crossing Threshold —11@

Search Range —3'@

User Param #10 —UE

Options
l Load Configuration J l Reset Values J [ Generate Headers ‘

Request Update ‘ 'lSaveConﬁguration

)

Timing Diagram

citation Pulses

Channel 0

Channel 1

& 4-4. “Advanced Parameters” ( HiZ&S% ) %Wk

X AMHz £ A% |, Rkt “Signal Sampling Frequency” (155 RFESIR ) % B N 3.6MHz ; X} T 2MHz £/
& MM EE AN 8MHz, HAHE 3.4, 3.8 1 AMHz £ P LT 7] F T 1MHz f£/8%4% .

“Delta ToF Offset” ( Delta ToF f#% ) /& 7548 P & V3 B P TSR RR It ik ﬁﬂlEﬂ’ﬁX}“%ﬁJ\ ToF %, JF
RN AT LI FAR S FE AL 1Y ToF (B X ARIR AT H & SO . B2 HAIE R |, SR (RHEH 18D .
“Abs ToF Additional Delay” ( Abs ToF #i4MEiR ) 2N 1 B YA AN EIR fi] %ﬂffﬁﬁéﬁxn‘ ToF BHATHIEE . 1ZAHH
WTFESARMEL R . FFRANRATPUERK IZERENE |, FFENHES BT R4 ToF.

N7 HIRE ARG S |, TR TAER VSR N A B IR AR | X TRk 2 AL E |, MR
“Capture Duration” ( #i3RRFEERTE] ), TOXFT RSB D ORCE | R/ INMZAE

“Interpolation Correction Table Size” ( #f{ti & IE%& K/ ) %%Tﬂﬂ‘ﬁ&ﬂf AbsToF 325 FH A4 (A 1) A 2
T EE ST ERR 25 T T DU SR I R . AR AMEE |, WS (R 18m) .

“Algorithm Option” ( HyEIET ) #ie TSR, Hat REMMEETHT/KITE. (EHFKEEMEHT
BB AW 1] A2 ) Wi R TR R T SR AR R,
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“Envelope Crossing Threshold” ( f.4%52 X ®I{H ) i€ AbsToF Sy 8l e fEMB AN e Lo K e B R B AR =

THRA I — DN BORIEME Eo £ 4-5 FosBzRplsh , IXASBORIEEXT R T K2 22% BIME. E2ARBELX
BERER , HSREM T KR R A A A R RN TR S Wit

Eile Options Communications Help
I Configuration ] Waveforms Tmccamm I Freq Sweep ] Calibrati ] Debug ]
Control Panel
[ Caplure ] [ Continuous Capture ]k Save Caplure )| Clear J
ADC Capture 5 DNS
1000 | €] UPS
900 - Peak
800 =
700~
600~
500
400~
2 1
A 2007 22% Threshold
™ po-
]
o
1
vt q00-
u
4 200-
L]
=300~
400~
-500 -
-600 -
-T00 =
-B00 _
1 I I 1 ) 1 I I I 1 I I 1 I I 1) I
o o 20 30 40 50 &0 T 80 a0 100 110 120 130 140 150 160
ADC Butier Index

& 4-5. 8.5 HE AR MR IR BY

“Search Range” ( #{&RViH ) Z8 L H T EHE: , “Lobe” HiEMHIAMEIHILSHL.
{8 “User Param #6” f{LE kA H .
{R¥E “User Param #107 ikl fdi
4.2.3 %3 H
WBEFERFSE %A TR UL TS24

“ULP Bias Delay” ( ULP fmE iR ) R7E T ImE BT T /5.  (MSP430FR58xx. MSP430FR59xx #i
MSP430FR6xx 7 Z/f1/77577) &6t T ULP fhi & HEISATIH OLIIAR G P Bl R 1 BRI HIIRE FE | HEFREN
3.

“Start PPG Count” ( J53) PPG %) v€ T PPG (I JEi5. (MSP430FR58xx. MSP430FR59xx #
MSPA430FR6xx #4/H/'#557) 4L T ULP & B IZ TR R . N T PR IRIE RS | HEF(E A 10000
YNAD o IR 1Z% B SO AR A I — 55 T e A SR 2 1) () RAT IS TR) /N T 30ps o AH 38 itk 255 ({1 mT A3 P ) o o 30 F A
AR, KT IEFE 25us MALIERES | MoK b 125038 n %) 15000ns

“Turn on ADC Count” ( FfJ3 ADC %) thE 7 ADC (i HJgG. (MSP430FR58xx. MSP430FR59xx Fl
MSPA430FR6xx #4741 /"7#5#7) At T ULP fi & i B S T B BRI G 5 B 1 7Bt 4.

“Start PGA and IN Bias Count” ( /5% PGA HI IN s B it% ) thiE T PGA Fli A M B & i I
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