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2.1 s

2% Code Composer Studio ( fRAGHIA%F ) ™ IDE (CCS) , KA R[] CCS B F# %] HostOS “F& I,
TR R SERE ) AR AL | AR5 FHZAT cos_setup_x.x.x.xo FI /AT DU FE(E F B 2R sl 7E 4R e 235 AT (A SR Il 5 2%
PEFAATE | TI UL R RAET ) o R AR RIIESHME. 223 CCS i, A3 USB JTAG 1
H#% (MSP-FET. MSPFET430UIF. eZ-FET f1 €Z430 K% ) MALFIRANFET . BLAAR CCS AR HEIF I
FET (MSP-FET430PIF) ({14t ik 1.

&
HRRA ) CCS NE X FrE4i 1 MSP-FET430PIF ( JE {5 E %8 ) .

#IE
FEAMRIE R4 (CCSx.x.X.X_Y.Zip) , 25 FHIZ1T ccs_setup_X.X.X.Xo

&iE
R MSP-FET 5% eZ-FET A RSB WNTEFF R -

BN (BT A T RORECE AR VE 248 ), MSP-FET 5 eZ-FET IXBhAE R 238 n] fE S fE B Ik
RN R, XATRES 53 IDE EH LTI N AT N . BRI A BT | 5T MSP-FET B eZ-FET , 1
T B A N At USB i, 4R S TS B IDE.

#21. REER

BEWRAER BALRAER
st X% x86 He b H g 1.0GHz x86 #7433
RAM 6GB 2GB
] PR AR ] T 2GB (182 MERIERT ) TARER 3.5GB 900MB ( Mk T 23Ul Frride ¢ IRFE )

Windows® : Windows 7 ( SP1 S &t/ ) - Windows 8.x 1 Windows 10

Linux : J&F 523 FF Linux 2 K OVEANE BT 7ELL Rz B3 @ http://software-dl.ti.com/ccs/esd/documents/
ccsv10_linux_host_support.html

Mac : CCS JAi I SCRF 24 B 50l AlCAS S 2 B R RRCAR

BRIERG

2.2 LED A%k

A FET #5 BBUR VA4S T C1ESH “Hello world!” FJATTHE/F. CCS Wihn{f LED SZRINKRT CiBEF
AR A & TSt , AT TR P8R -

1. iEit & Start — All Programs — Texas Instruments — Code Composer Studio — Code Composer
Studio , 3 Code Composer Studio.

2. i#id il File — New — CCS Project , 7% H .

3. HATH AR,

4. K21t ZR%| (Device Family) ¥ N MSP430 , Jik £ F (1 28 ¢F 42 7Y (Device Variant) ( #1401 ,
MSP430F2274 ) .

5. 1£ "Project template and example" ( i H &tk f7 1 ) #5316 # "Blink The LED" ( i LED A%k ) -

6. HiTel.
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&
i X aiE Tk 2 3 MSP430 #k . 5 MSP430G221x , MSP430L092 #il MSP430FR59xx 2%
1B kR E . HEL MSP430F4xx # Al A i 1 P5.0 #H4T LED i&E4: , “aiE RS+ 47 F
THH.
7. BRI IR T A Birgs | i 54 Run (847 ) — Debug (i ) (F11).

CAUTION
KR ELEE SR WIFANTIF JTAG SL07 2% USB i, 7EWTIFHARSSERT , A% E R
ZALIEABIT RS (AT “Terminate (k) 7 El#7 ) o
8. AR , WA Run (BT ) — Resume (X ) (F8) st LIVKELH Play (Fik) fifl.
5 CCS BTN S M PHIB G | W Zh0 3 0 AR 1.
HE , BRIREIFAR T —1> MSP430 N AT |
2.3 EE MSP430™ A%
MSP430 A CCS {7 1) 5 Bkl & 4% £ FlL A A P45 . MSP430 3 (www.ti.com/msp430) £ 77ix Lt
SCRS IR AR o

fiiix Code Composer Studio ( fLAGIHRE ) TH (IDE. JL4i#s. CIEF Mk, BEREASAIE ) B9 CRY T LLFE
https://www.ti.com.cn/tool/cn/CCSTUDIO H$k#|. %48 & H Wiki TiH (FAQ)fE processors.wiki.ti.com/
index.php/Category:CCS LR [ |, Tfj e2e.ticom L) TI E2E LIt THAMOF B . 5 =75 T B KSRy |
#iltn MSP430 ¥ IAR #ix AN TAEG |, 8% AT LLIE & B HIEE =7 Wl 33 .
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3 T RAIE
AN T tnfa{E ] Code Composer Studio(fLi% iR 2% )(CCS) HKIT & M BAF DL ] i ki 4
3.1 f§f] Code Composer Studio(ftiZ A #s)™ IDE (CCS)

PLR BB MEHE T Wi ) CCS. A el VL 4miE 5 8l C 1B S Wi CCS HHT M T KRR 52 B i B | 1521
MSP430 /I 47iZ 5 1 A 1755 T MSP430 (L1t C/C++ 44/ /1155

3.1.1 NFFHBAIETE

AATIZL U T ] W T LA R gais 5 0 H s CIBFIH |, LLAWHTE MSP430 | R ALZ1T M FHFERF
(ST 3.1.2) . A, MSP430 Code Composer Studio ( AURL 28 ) 5Bt iZd AL sE4T 1 5 4 1 (Mg
o

1. Ja3)) CCS (Start — All Programs — Texas Instruments -~ Code Composer Studio -~ Code Composer
Studio).

2. @IE@HIH (File —~ New —~ CCS Project). HAWIH#HK , miih T —2 IR deF RS BE N MSP430 .

3. EFELR SRR, TIULGTH |, iE7E Project template and examples ( 2 H AR A7 ) #45H
1% F ) Empty Assembly-only Project.

4. R USB WA E TH |, il MSP-FET. MSP-FET430UIF. eZ-FET mi# eZ430 JF A T A , X T H
170 C BRI B AT

5. XT CElBEUH , KB LT , B~ main.c ¥ BoR, FErT i ARG . X TUCHwIE |, 2R

main.asm. %, G1ARAEEAELTH AL FIESCH |, 1 s Project — Add Files... JF31 W & 8T 75 3C

o Bk OO I T I (Open) B0 X ts S48 R b ST AR i 21 15 H SO

i 5E M (Finish).

7. KRR ORI ZIC AR

o

#iE
i) MSP430 #53k 3 ( *.h S0 ) SREETACRD T K

CCS AR FHRAL T @ LA AZ B AL IS0 T U X S, e m] DL 2 {1k
TP RATS . WFHAE S Birds N h S0 | i57E C i 5 s n #include
<msp430xyyy.h> —47EAEIC 4G N .cdecls C,LIST,"msp430xyyy.h" —47 , Hrh xyyy #&
5E 7 MSP430 #fi s,
Fy7 15 H (Project — Build Project).
9. WIANHET (BT — Wik (F11)). XFEKG BT , Wi sRAG xS s AR | B HARPNAE |, 18 B
FEFP X AR N AR AT S, JEE AL H AR
R TCIE S /A E | WS ISR 1.
10. fidi Run — Resume (F8) LLJE 5N LR .
11. #iidi Run — Terminate UM% 108N LT 38 HifiA#F . CCS HBR[FEIE C/C++ FLE (AL EEH ) -

®

CAUTION
TEVE B R 218 8], R A EE W T JTAG B4 H48 USB Hii. 7EWITHT Hbrasfhal , 564 IE
b2 B RS AT A1l (@ S “Terminate” El#r ) -
12. & File — Exit LB H CCS.
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www.ti.com.cn TR TR

312 HKE

fii#E CCS Fri I Bk 2 B idl. K220 H &8 aT LAE R BRI ) B B R IEAT A BRI, X Fissh I
H , @it &7 Project — Properties T i [a Ui H % B . @ HECESRMEH LR IH & &

o NS TE & H 214 (Project — Properties — General — Device — Variant). [ s 540 N (1) 8 52 2%
1A A AN AT I 18] SCRE

o NTHERMHIER C WH |, i§2EH 4L (Project — Properties — Build — MSP430 Compiler —
Optimization — Optimization level).

* N C TiiabH 2315 B R #51% (Project — Properties — Build — MSP430 Compiler — Include Options).

o ONAFE—IEAEAE ) TR 8 1 R #1% (Project — Properties — Build —~ MSP430 Compiler — File Search
Path).

o R IR0 (Project — Properties — General — Device — Connection). A1 FET £ 10i%k#% TI
MSP430 LPTx 8(#& N USB £ Hi&# TI MSP430 USBX.

o EWHACKY R AT, B R ENAERA{E ENTE (Project — Properties — Debug — MSP430 Properties
— Download Options — Erase Main and Information Memory).

o CNTHHRIEWEIAASIIZAT | 1Ei%E$R Hardware Breakpoints” (Project — Properties — Debug — MSP430
Properties). WIREH T “Software Breakpoints” ( {47 si ) (Project — Properties — Debug — Misc/
Other Options — Allow software breakpoints to be used) , i {#7F HbriE R IEfth & bR &
W B0, BT BRI RS E E RAE A, BRI B AR R B TCIE LIS AT .

3.1.3 7E CCS v5.5 FIEHHIARA 13 H MSP430 % & & E (MSPMathlib).

Tl (1) MSPMathlib /& CCSv5.5 RIS HAR A H 1) —F 55 o 23 A 1A b B FE A FH V7 mb 45 a8 S o PR RS T T
26 5% . AxREMER | S M MSPMathlib [ 7T (http://www.ti.com.cn/tool/cn/mspmathlib).

XTI Z SR A BT HTH |, CCSvb.5 LLEJRA shER NS MSPMathlib. XF TS AKIIH , A2
LT H 2448 1) MSPMathlib 50 & 22 T3 5 FiN 4 H] .

AL MSPMathlib |, i %18 UL~ L3R #4E : 7£ Project — Properties — Build — MSP430 Linker — File
Search Path | , fitli% “Include library file or command file as input (--library, -)” 7B # ] libmath.a.

5 A MSPMathlib |, 154418 UL 28 #4F : 7€ Project — Properties — Build - MSP430 Linker — File
Search Path K1 “Include library file or command file as input (-library, -I)” 7Bt |, % libmath.a. =547
K A libmath.a FCEE AL RTRE S H IR A EE 2 AT

3.1.4 AR CCE v2.x. CCE v3.x. CCS v4.x, CCS v5.x. CCS v6.x. CCS v7.x. CCS v8.x 5 CCS
vo.x i §

CCS v10.x X fpfshieA CCE v2.x. CCE v3.x. CCSv4.x. CCSv5.x. CCSv6.x. CCSv7.x. CCSv8.x & CCS
vO.x B ) TAE X AN H # 4l CCS v10.x #% 38 (File = Import — General — Existing Projects into
Workspace — Next). %SRS AT HKEE CCE 5t CCS TAEX . ARSI T4 E TIEX ARG
TH . ARG AT DLk B BRI H . CCEv2 1 CCEv3 T H 1 A 75 ZLAE 5 N5 F- 230 58 o H b fic B ST 1

(*.ccxml) .

WRIEZHTH CGT A , CCS A REIR A&, Fon P ARIIH & 7 — MRS A K T H (CGT) fiE
i

BRI GmIH SRR RSO |, (B C il F ARG bR S SCPFEAT T 5 sl , LME$HE 5 1AR Embedded
Workbench ( ix AN TAES ) ® IDE ( Rl E X ) et J51E%F CCE 2.x T & U THRE |, (H2E
ZAEFTA K SCAF RN T X Tix sl L3R . AT CHF CCE 2.x RS, MiIFR"Interrupt Vectors" ( H i % &34 43
RS h SO K R I #define statements 2 BT /1"

3.1.5 MR

AJ DL 30 H %75 Project — Properties — Build — MSP430 Linker — Basic Options — Set C System
Stack Size) KA E & B HIHEAR K/ . HER K/ O RAM B¢ s AL E Y 50 & 80 775 (2l , HEkk
M RAM [ R /& 50 & 80 F77 , BAKY f& 7 T B T Fride 4540 1) RAM K/ ) &

HERR T RE 2 DR N RSE R/ INERE B R P A8 R g o A REREFHERR KNI Y, ES T 3.2.2.1,
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13 TEXAS
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3.1.6 W] AR L — A SO0 ( TI-TXT A INTEL-HEX )

CCS %3581 hex430.exe ¥4 T H . H AT IECE AR TI-TXT #& Ui H |, MES MSP-GANG — i fi#i
H, HAEEA A INTEL-HEX # X SCHEDUHF T K28 afe . 1% TREfEG AT P ROLEH (1T <23 E %
>\ccsv6\tools\compiler\ti-cgt-msp430 x.x.x\bin ) B {E CCS WHZLMH. WFRAERRMWEEH

SO 13 MSP430 Hex Utility S22 (Project — Properties — Build — MSP430 Hex Utility) Jfi% %
FH A2 B ) SO R T, A BRI SR A7t 7E <Workspace>\<Project>\Debug\directory .

3.2 fEFE AR S
£ CCS WK FET £ M |, &M 10,
3.2.1 Wkl

VR 7 T SO A BR R 1) 3R BE R ( B Ry N AT F RS SR 3-1) o« M E N DEcE
DT A, SRR LA (B CSERET ) 184T. BB N NMAFEH T “Use Software
Breakpoints” K} (Project — Properties - Debug — Misc/Other Options — Allow software breakpoints to
be used) , 7] LLCE Jo R AR R HCWT A, [RITIS AT SR 2 SR 4R

#iE
A T A v BT ML AR PR 4R 4 B O TR IS A RS BAT AR T . BRI, B E R IR O BN IR . Bt

Ab A8 AT R AR AR IR NI 21 B, R T AR D R AR AT AR B A B
6%, MR AT REIEMALIZAT -

Rl SRl (ARG ) AR (8 ) Wil s s R e i w32 ZR P A MSP430 fli {17 i
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R 31, BRFLEM . T AR A0 B AR
wp mspasogery | I | 2AE s ) | i | e | RSEITE | REEM LB B

CC430F512x MSP430Xv2 v v 3 v v

CC430F513x MSP430Xv2 v v 3 v v

CC430F514x MSP430Xv2 v v 3 v v

CC430F612x MSP430Xv2 v v 3 v v

CC430F613x MSP430Xv2 v v 3 v v

CC430F614x MSP430Xv2 v v 3 v v

MSP430AFE2xx MSP430 v v 2 v

MSP430BT5190 MSP430Xv2 v v 8 v v v v

MSP430F11x1 MSP430 v 2

MSP430F11x2 MSP430 v 2

MSP430F12x MSP430 v 2

MSP430F12x2 MSP430 v 2

MSP430F13x MSP430 N 3 v

MSP430F14x MSP430 N 3 v

MSP430F15x MSP430 v 8 v v v v

MSP430F161x MSP430 v 8 v v v v

MSP430F16x MSP430 v 8 v v v v

MSP430F20xx MSP430 v v 2 v

MSP430F21x1 MSP430 v 2 v

MSP430F21x2 MSP430 v v 2 v

MSP430F22x2 MSP430 v v 2 v

MSP430F22x4 MSP430 v v 2 v

MSP430F23x MSP430 v 3 v v

MSP430F23x0 MSP430 v 2 v

MSP430F2410 MSP430 v 3 v v

MSP430F241x MSP430X v 8 v v v v

MSP430F24x MSP430 v 3 v v

MSP430F261x MSP430X v 8 v v v v

MSP430F41x MSP430 v 2 v

MSP430F41x2 MSP430 v v 2 v

MSP430F42x MSP430 v 2 v

MSP430F42x0 MSP430 v 2 v

MSP430F43x MSP430 v 8 v v v v

MSP430F43x1 MSP430 v 2 v

MSP430F44x MSP430 v 8 v v v v

MSP430F44x1 MSP430 v 8 v v v v

MSP430F461x MSP430X N 8 v v v v

MSP430F461x1 MSP430X N 8 v v v v

MSP430F471xx MSP430X v 8 v v v v

MSP430F47x MSP430 v 2 v

MSP430F47x3 MSP430 v 2 v

MSP430F47x4 MSP430 v 2 v

MSP430F51x1 MSP430Xv2 v v 3 v v

MSP430F51x2 MSP430Xv2 v v 3 v v

MSP430F52xx MSP430Xv2 v v 3 v v

MSP430F530x MSP430Xv2 v v 3 v v
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R 31, BRARLEM . W R E A ELA% M (continued)

wp mspasogery | I | 2AE s ) | i | e | RSEITE | REEM LB B
MSP430F5310 MSP430Xv2 v v 3 v v
MSP430F532x MSP430Xv2 v v 8 v v v v
MSP430F533x MSP430Xv2 v v 8 v v v v
MSP430F534x MSP430Xv2 v v 8 v v v v
MSP430F535x MSP430Xv2 v v 8 v v v v
MSP430F54xx MSP430Xv2 v v 8 v v v v
MSP430F54xxA MSP430Xv2 v v 8 v v v v
MSP430F550x MSP430Xv2 v v 3 v v
MSP430F5510 MSP430Xv2 v v 3 v v
MSP430F552x MSP430Xv2 v v 8 v v v v
MSP430F563x MSP430Xv2 v v 8 v v v v
MSP430F565x MSP430Xv2 v v 8 v v v v
MSP430F643x MSP430Xv2 v v 8 v v v v
MSP430F645x MSP430Xv2 v v 8 v v v v
MSP430F663x MSP430Xv2 v v 8 v v v v
MSP430F665x MSP430Xv2 v v 8 v v v v
MSP430F67xx MSP430Xv2 v v 3 v v
MSP430F67xx1 MSP430Xv2 v v 3 v v
MSP430F67xx1A MSP430Xv2 v v 3 v v
MSP430F67xxA MSP430Xv2 v v 3 v v
MSP430FE42x MSP430 v 2 v
MSP430FE42x2 MSP430 v 2 v
MSP430FG42x0 MSP430 v 2 v
MSP430FG43x MSP430 v 2 v
MSP430FG461x MSP430X v 8 v v v v
MSP430FG47x MSP430 v 2 v
MSP430FG642x MSP430Xv2 v v 8 v v v v
MSP430FG662x MSP430Xv2 v v 8 v v v v
MSP430FR20xx MSP430Xv2 v v 3 v v
MSP430FR21xx MSP430Xv2 v v 3 v v
MSP430FR23xx MSP430Xv2 v v 3 v v
MSP430FR24xx MSP430Xv2 v v 3 v v
MSP430FR25xx MSP430Xv2 v v 3 v v
MSP430FR26xx MSP430Xv2 v v 3 v v
MSP430FR41xx MSP430Xv2 v v 3 v v
MSP430FR57xx MSP430Xv2 v v 3 v v
MSP430FR58xx MSP430Xv2 v v 3 v v v
MSP430FR59xx MSP430Xv2 v v 3 v v v
MSP430FR60xx MSP430Xv2 v v 3 v v v
MSP430FR68xx MSP430Xv2 v v 3 v v v
MSP430FR69xx MSP430Xv2 v v 3 v v v
MSP430FW42x MSP430 v 2 v
MSP430G2xxx MSP430 v v 2 v
MSP430i20xx MSP430 v v 2 v
MSP430L092 MSP430Xv2 N 2 v
MSP430SL54xxA MSP430Xv2 v v 8 v v v v
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i3 TEXAS

INSTRUMENTS
www.ti.com.cn TR TR
R 31, BRELEM . W A ARG B AF M (continued)
4 2| 2 2 . RE } LPMx.5 1z,
B mspasozety | 4| 2R wia v | v | mr | RSRTR | REGN LRI
MSP430TCH5E MSP430 v v 2 v
RF430FRL15xH MSP430Xv2 v v 2 v

(1) Bk 2 2kl JTAG 833 OB Rl Spy-Bi-Wire (SBW) #: 1. R USB i H %% ( eZ430-xxxx , eZ-FET 1l MSP-FET430UIF USB
JTAG i E4% ) M1 MSP-GANGA430 L7 e T B3 iz 1.

3.2.2 WA

R AR S B v B R AR T N AN IF E R B S8 25 ( Project — Properties — Debug — Misc/
Other Options — Allow software breakpoints to be used LA FREHURES ) |, M ER—FZWE | @A
FUIEAEATE W S H AT LU . AN CCS i A B b s 5 B ifl | CCS %‘Bfﬁﬁiﬁﬁ&ﬁi&%ﬁﬁﬁﬁo ﬁﬂéﬁ%@ﬂ%
T AR, MR P A 2 AT E N AN .

TP S AL T W s, T 28 E 7E Project — Properties — Debug — Auto Run and Launch Options — Auto
Run Options — Run to symbol & L HAE |

IZATZEJ6HR (Run to Cursor) BRAE I I 75— MK .

il & /0 (CIO) Thfe , 1E4N printf , FTEATH — MR, QR A BRI REH I 1% |, (HSCAARE A W AL, 15
I & Project — Properties — Debug — Program/Memory Load Options — Program/Memory Load
Options — Enable CIO function use H [T ( R BE — MW ) KEEH CIO Thig

#1E
R BB T HERRE |, IE2{E RETH RS REER rl. BIAWIRUR |, PR ASGEIEH AT
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

3.2.2.1 CCS 45

CCS CH¥r£ M U S 2R | AT LUEIE 4T JT “Breakpoint” (s ) & 11 T 2 bR 55 32 () 32 B sk e i wk
4 (Window — Show View — Breakpoints). [i 74z b , CCS ik BWE ai , AEEIEHbEDS
) T AR 1) b . B A B S i ORIk R “Properties”  ((JEE ), TR R AS OB SO RO SR S ) B

P (5

Z & 3-1 FE 3-2) .

" Properties for

E 3-1. WS

Breakpoint Properties

& Breakpoint Properties

| Properties

4 Hardware Configuration
4 Type
Action
4 Triggerd

i+ Location
Mask
Operator
Access

Triggerl
4 Debugger Response
Conditicn
& Skip Count
Acticn
a Miscellaneous
Group
Mame

The type of memary access that must occu

Values

Simple
Halt Target
Memory Address Bus

Ch\Users\a0406842\workspace v_1\OutOfBox_MSP430FR4133\...

Oxffff

Instruction fetch

Instruction fetch & hold trigger

Mo instruction fetch

Don't care

Mo intruction fetch 8 read

Mo instruction fetch & write

Read

Write

Mo intruction fetch 8 no DMA access
DMA access (read or write)

Mo DMA access

Write & no DMA access

Ne instruction fetch 8 read & no DMA access
Read & no DMA access

Read & DMA access

Write & DMA access

[ ok

Cancel

&l 3-2. Wi RUR
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13 TEXAS
INSTRUMENTS

www.ti.com.cn TFR I

Break after program address

R SRR E Hdik S AT AR I 45 EACRS AT .

Break before program address

R R R E HuhE 2 BT AT ARRS I A5 EARD AT .

Break in program range

AR AR R E VO AT ARSI 45 EARRS AT

Break on DMA transfer

Break on DMA transfer in range

¥e e HHEYE RN Y DMA U5 m R AR | e,

Break on stack overflow

AJ LA 5] HE RS B i S R 247 R . % & Break on Stack Overflow ( k% Hi bbb ) (A58 s
“Breakpoints” & , ZRJE7E L N3 SEs ik “Break on Stack Overflow” ) . £ 5]t HER 18 H AT 4 15
1EHATFE . WILE Project — Properties — C/C++ Build — MSP430 Linker — Basic Options H i B HE k% 1) K
/N,

Breakpoint

B

Hardware breakpoint

A SR AT W R R AR R D) o ot RS A D

Watch on data address range

0RO R A T B g R i A5 B AR AT .

Watchpoint

AR E b HEAT RS E OB DT 1), U AR AT

Watchpoint (Read or Write)

U SO RE b AT HO R SIS ANV i), U L E AR BAT

Watchpoint with data

L SRASE FH AR o (B0 R R M B3R AR 5 OB Vg i) D 2 1 ARARS HRAT

AW WHEAEH T 2R EMNEFAERRTERE. £F -MERT , WEW A (BP) EFRZEWEZEN K
HP s b AT (R AL EARKD T A0 ) o SR BEE S RO R ( BREEH] ) b AT BT i, SR 5 18 AT B T
JE BN IR o

YIS 2 MEEAUEATT 8 1 16 LRt

#E
IR IE TR E 61> MSP430 TS (THS PR 3-1) o Bl , Wi nd SR JE ST 28
HbEve bt put SR D NI NI

HRAEH CCS HATR M IARIEZ(EE |, WS M A 1G5 M B (EEM) 5 Code Composer Studio IDE i

1T
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13 TEXAS
INSTRUMENTS
TFRIFE www.ti.com.cn

3.2.3 T MSP430 32110 T &%

ST, FE R IEIFUART | CCS T 20 K ALY FEE| RAM 807 b, i “ FHGET (#20
43-3) , LB FHATA.

+ Copy application to external SPI memory after program load ( 2R INER /54N ZHI 2458 SPI 76k
%)

FH P ARRS ORAE B ST SPI A 45 -
+ Allow Read/Write/Erase access to BSL memory ( 25T BSL f##& 2 3E T BV S N R H )

J& X BSL IRAE I ERBR AN ANV
+ Erase main memory only ( {U#ER ¥ K% )

FEATGERR EINAE . (5 BATHE RS R PR
* Erase main and Information memory ( & X N EAMEEARE)

16N #AT R 2 INAE RS BINAT
+ Erase main, information and protected information memory ( R EREM. EEAENZEFEEN
)

TE N AT bR 1 INAE RIS B INAT |, B35 1P 2R X 45
* Erase and download necessary segments only (Differential Download) ( R FHLER B ( £3)
T#E) )

PREFAE P WUR IS, FRAUE NP e B [ MG OR AL i B4y . 380 b, /DI SE ROz AR g S TH 1 3
PERE. BORTE TR FEUMERE TR HARM T 2 B A8 AN BI85 R VAR AR b B o — b, DASEI O JRARAS 1)
NE L

* Replace written memory locations, retain unwritten memory locations ( E#EARINEFME , RERE
AKIRFAE )

NENIEESANANGFE . EASRE MBI ER | JFEESENEEEC MG B .
+ By Address Range (specify below) ( 3&Hibt-7EE (BETERIEH ) )

AT R TR E N AT BL

7] Properties for Blink The LED [m] X
type filter text Debug = - §
Resource
CCs General

Device TI MSP430 USB1/MSP430
v CCS Build

MSP430 Compiler
MSP430 Linker
MSP430 Hex Utility [Disabled]

Program/Memory Load Opti| Target Voltage (mV) | 3300 fol
Auto Run and Launch Optio;
Misc/Other Options

i D load Opti
Bulders. MSP43x Options SRR
C/C++ Build MSP430 Flash Settings Copy application to external SPI memory after program load
C/C++ General ] Allow Read/Write/Erase access to BSL memory
Debug

; Retain TLV data during program load (0x13C0-0x13FF)(MSP430i2xxx only)
Project Natures

Project References
Run/Debug Settings Erase Options

(® Erase main memory only

O Erase main and information memory

O Erase main, information and protected information memory

O Erase and download necessary segments only (Differential Download)
O Replace written memory locations, retain unwritten memory locations

O By Address Range (specify below)

v

< >| < >
Restore Defaults Apply
@ Hide advanced settings Apply and Close Cancel

K| 3-3. FEIET
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13 TEXAS
INSTRUMENTS
www.ti.com.cn EnergyTrace™ #&4A

4 EnergyTrace™ Hi AR
4155

EnergyTrace™ #ii A Z AT HUBERIAAS /34T TR, FI TS A8 i s R th 2k, 75 Bh AL B BAS Db AR 2
i

B4 N E EnergyTrace+[CPU JRZ&G+[FFBOIRAS] ( ik EnergyTrace++ ) £ 1) MSP430 #34F a] 78 /i /' F2 AR
P HAT 1 A S e 4 2 A Y BB 3RS . Tt MSP430 231828 b 37 7 EnergyTrace++ $i R .

EnergyTrace 3 ( A"y “++” ) /& EnergyTrace FAR M5 | J VR0l B fe il &k 6 2 S M REFE |, (2R
P FL 5 2R AEE EAHCHE . EnergyTrace 15 =0&E H 1 AT i A B XA 1) MSP430 #3F (B4 CCS) .

4.2 H &

7 ¥r EnergyTrace HiAR RIS O & — A48 BARERR0 5 1RFRS & 6 N 2 B An gz sl 28 I EE |, % 51E
5 0BT B S0 AR AN I B2 ) B 1) 237 HL PEL 28 b ) R B b AT UK AR B IR KA . B34 1 de-de #%
g TR H AR R . DC-DC #5438 70 FL K P B 18] 25 FE 25 H ARz wI2S F R ke . 9 B Sl S Ae s =
ERUEHR S E X5 8 DC-DC 78 Hi Bk 2 24 1 HLBE o

K 4-1 B/~ EAEI SRR, BN E] B P 78 LK 8 R D 1 A IR R ERER , DL IR . BN ) PR N 78
Fk PR 2 R R R ReRE S, IR S . B i ik 2 S 80 U Vg BT, OS2 DC-
DC #3523 8N O 18 e i) 7= A L R S0

Current
Vout |/ ——~— /e OSSOSO OSSOSO S

Pulse [ | N |l | |l L1l LI | - |l L1l
B 4-1. Bkihas BRI BRI R
FREERAE AL M0 2 L - B 2 Y4 RE PR B 10 B R S A F S s S AR D S RERE = AR R . AT T 2 Y 2% (1 0
B ARG LIETIIX— 5
4.3 Code Composer Studio™ £

EnergyTrace i A2 %% (T1) ) Code Composer Studio ( /L5 ik #2s ) IDE )—#55>, F T MSP430 flidz il
. AR S RF EnergyTrace A | MIAT LT oAb 42 A1 &

EnergyTrace " AZE RN AR ( Witk ) WEMER |, s T EMSL /TN AR (£ RS IER
BT ) RS . LIRS IE 15 T8 H EnergyTrace 7] LAII& IEAE 14T IR FH AR FE I FRRLTE A6 | T
i AR N 2R B CPU RS .

ER G E |, 7TLA#E A EnergyTrace fil EnergyTrace++ 13 , FAKEUGRT H b0k E e Rtk tt . Hf
EnergyTrace #0A] A MBI RS (E2E 4-1) .
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13 TEXAS

INSTRUMENTS
EnergyTrace™ £ A www.ti.com.cn
% 4-1. EnergyTrace f1 EnergyTrace++ 15 [¥ 0] B {4
EnergyTrace EnergyTrace++
=SS X X
LRV Eb 5 X

LTRSS ERE R FEH EnergyTrace HiAR

1. EBNRE LR E FRiR
2. NI EFSEHRAE “EnergyTrace Technology” #4011 (62K 4-2 ) » BT SR SRS,

A 4-2. TEE3EEG K EnergyTrace %401
3. s ashiREcERS ) LLE 3 EnergyTrace H A& .
4. Silfs IR EE YA (@) LAEIE EnergyTrace BRI .
5. AXREZVMEER , HZHT 4.34,

TR IR | 5 “EnergyTrace™ Technology” % HH ) &2 (152K 4-3) .

@ EnergyTrace™ Technology 52 fiw Power | Er

Commrmn e Temmm o« ™ MenFil-

A 4-3. ;B EnergyTrace 13

AT HEAREIE A EnergyTrace B8, EnergyTrace++ iz

1. ERER H AR

2. EEIFMEERTE

3. JFEIERE .

4. IR CEFE EnergyTrace , NI 7R EnergyTrace & M. f1REH B~ |, i Sdi T EFSE A1) EnergyTrace
¥4

5. BXELZHAEE , ES R 4.3.3 F71 4.3.4,

4.3.1 EnergyTrace AR E

EnergyTrace X B 7 “Code Composer Studio [ “Preferences” 1. #%| I — HikW — REARE - &
% T H — EnergyTrace™ R (i5Z K 4-4) .
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i3 TEXAS

INSTRUMENTS
www.ti.com.cn EnergyTrace™ £ A
v+ Preferences u_I—JEI - 2
type filter text EnergyTrace™ Technology vyoovw
. General [T TRy T UM SR LS G e
Changelog energy- based code and peripheral analysis tool that is useful for measuring ™
4 Code Composer Studio and viewing Fhe applications energy lprofllle and cerrelating with the devices
Ad d Tool CPU and peripheral states and optimizing it for ultra-low power
4 va-nce ool consumption. This feature is available on selected M5P430 devices and
Disk Usage selected debuggers. Please check the "CCS for MSP430 User's Guide” for
EnergyTrace™ Technology details,
Source Line Reference
Trace Viewer Enable Auto-Launch en target connect
» Build
+ Debug EnergyTrace
. Grace .
@ EnergyTrace+[CPU State]+[Peripheral States
RTSC gy [ 1+ [Perip 1
Createrepo
Energia
 Help Cell Type 2xAA
» Install/Update 3.0
. JavaScript 2250
- Library Hover
- Run/Debug Optional 1
. Specfile Editor 0.0 3
> Team .
Terminal I"'I
- Tracing Target lifetime (days) 0.0
Target Connection
Connection |USBl -
MSP430
Voltage (mV)  3000.0
'/?:' Show advanced settings [ OK l | Cancel

K| 4-4. EnergyTrace™ Technology & %1%

« Enable Auto-Launch on target connect ( j5 F BArEERN K E30)E3 ) - S & e vl 78 N & 6
J& F EnergyTrace #3.
© XFUAUTFHIMEESER
- 4:I)Ji¢ EnergyTrace+[CPU State]+[Peripheral States]fx =\, , H At ST 8RS B LS L BE I & B0
P2 H eI 504 1) EnergyTrace #iX
— i R S AR 2 TR A S A . IR MSP430 S8 A SCRFAM IR SREE | MNZk £k o
7MW , Code Composer Studio (XIS ERES ) ¥ LA EnergyTrace #z0R 30,

MR SR TSR AR |, fi “Profile” 7 1 pg Tl IR wT oA ge BRI e

I ] EnergyTrace+[CPU State]+[Peripheral States] 1 24 N AT IS (I SEi 23 HIRSE B, Bz
o H BN AR B . AT “Project Explorer” ( TUH WIS ) RIS RIIH |, 285 At “Properties”
(B (1E=H K 4-5) .

7EX (Debug) #4rH , J8 MK REARL 20X B (Low Power Mode Settings) H ))& F K Th#E R/ AR LPMx.5
(Enable Ultra Low Power debug / Debug LPMx.5)i%& 11 ( 152K 4-6 ) » WA JHHiZiEmi |,
EnergyTrace+[CPU State]+[Peripheral States]i: = 1517 M\ 281 4L B ¥
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EnergyTrace™ #¢A

13 TEXAS
INSTRUMENTS

www.ti.com.cn

Fﬁ

Mew

Add Files...
Copy
Paste
Delete
Refactor
Source
Move...

Rename...

Import
Export...

Show Build Settings...

Build Project
Clean Project
Rebuild Project
Refresh

Close Project

Build Configurations
Make Targets

Index

Debug As
Team

Compare With

Restore from Local History...

Properties

& 4-5. B H R

Ctrl+C
Ctrl+V
Delete

F2

F5

Alt+Enter

20

&/ T MSP430™ MCU #9 Code Composer Studio ( fC#4i#i{#$ ) ™ IDE

v10.x

English Document: SLAU157

ZHCUO024AS - MAY 2005 - REVISED MAY 2020

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU024
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU024AS&partnum=
https://www.ti.com/lit/pdf/SLAU157

13 TEXAS
INSTRUMENTS

www.ti.com.cn

EnergyTrace™ #¢ A

r

= Properties for FirstBlink

l E]. [ |

type filter text Debug =T J v -
- Resource
General Device | TI MSP430 USB1/MSP430
4 Build
4 M5P430 Compiler. Program/Mermory Load o
PrDC.ES.SDrlOFItIDI"IS Auto Run and Launch O .
OptImIZEtID-r'I Misc/Other Options Download Options
Include Options . [MSP430 Properties Copy application to external SPI memaory after program load
ULP Advisor [] Allow Read/Write/Erase access to BSL memory
Advice Options
- Advanced Options
Erase Opti
- MSP430 Linker [
MSP430 Hex Utility [Disabled] ) EE=ameT Ary 2
Debug _) Erase main and information memory
_) Erase main, information and protected information memory
_) Erase and download necessary segments enly (Differential Download)
_) Replace written memory locations, retain unwritten memory locations
Low Power Mode Settings r
Enable Ultra Low Power debug / LPMx.5 debug
Erase Settings
Note: erases main, information, and Bootstrap loader memory
4 L} LAl <] 1 (3
| Restore Defaultsl | Apply |
'?:' Show advanced settings [ oK ] | Cancel |

&l 4-6. B

Bk

WIRAE R 216 J8 B KT EnergyTrace iR & M, i I0AE LA R0 -

o B (PEREE ISR ) 215 S0 FF EnergyTrace AR ? A € T ik 25442 75 52 FF EnergyTrace
R, ES RGN T HBIER . MSP430 M1 1 A/ /755 SeHStR ek P e

+ Z757E Window — Preferences — Code Composer Studio — Advanced Tools — EnergyTrace
™ Technology H41ii /5 H T EnergyTrace K ?

* &1L Project — Properties — Debug — Low Power Mode Settings )5 7 “Enable Ultra
Low Power debug / Debug LPMx.5” &1l ( {X{Ei%L+FE EnergyTrace # FEGH ) ?

o HMERE (ESHE 4-7) O ZEW O TERE TR AR AE BRI EE LN H o L. EnergyTrace ¥
FH E b R SRAR 5 0 75 1 E AV R T R i N FH ) T g e b Ay o R AOARHE FRAY CR2032. 2xAAA X
2xAA.
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EnergyTrace™ #¢A

13 TEXAS
INSTRUMENTS

www.ti.com.cn

Cell Type 26AA v
3.0
2250
Opticnal
0.0
0.0
Target lifetime (days) 0.0
&l 4-7. it e

AT DLERE e SCH , AT DU N LR (B S I 4-8 ) .
HL L E (V)

H 2% & (mAh)

VA LR - FFLE (MA)

WA LI - ko (mA)

HArdzdm (R )

Cell Type Custom [ -

Cell voltage (V) 3.0
Cell capacity (mAh) 2250

Opticnal
Peak current - continuous (mad)

Peak current - pulse [ma)

Target lifetime (days)

&l 4-8. B R AY

Target Connection
Connecticon ’USBI -

MSP430

Voltage (mV) 30000

& 4-9. HiriER:

HfnER (1ESHIE 4-9) iz H TERFEmAN KRS T EnergyTrace Ml & . 38 0] LAY HL %
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13 TEXAS
INSTRUMENTS
www.ti.com.cn EnergyTrace™ #ZA

4.3.2 ¥4l EnergyTrace EiAR

EnergyTrace iR n] LLidiid Profile ( BCE ) & 1 po4s il f= BlAn AT 40 (152 E 4-10) . £ 42 HH T
M TRE .

@ EnergyTrace™ Technology 532 | > @j - | ] |E.| b= v = H
i 4-10. “EnergyTrace™ Technology” #=#i|#

% 4-2. “EnergyTrace™ Technology” # i+ Elkx
JA HEEEH EnergyTrace BiR. MR, EbRAE UK .
FroRERERCIE .
15 1B PR ERUSCEE

WERERY - 5 8. 10 £, 30 B, 1 0%hEk 5 /ph. ZaliZmtalG , BRWE S EIL. Ee , i Eiliss E O g
“Pause” (&1 ) AT , P o%EHIT.

KB RAZIE H3. /17 EnergyTrace++ BLER , BRAXHALL “MSP430_D” J13k |, JIR—ANET[EIBK. {RA1F
EnergyTrace AL E R , BRIASCHA UL “MSP430” F3k |, Ja BR— /NI [ k.

INEN Z HIAE N HIRE B AT ELE

A L B BT TT “Preferences” ( &I ) & K.

=W V|| &9V

1£ EnergyTrace++ 153/ EnergyTrace 3 2 [A] 7]t

4.3.3 EnergyTrace++ {5,

IR A E EnergyTrace++ I FR , EnergyTrace++ Baf2 145 H bnisc il 19 REFEAT PuRAS ()
FE. LWNEOSERKSIE RN $ETIT ( BIESHE 4-11)

* Profile
» States
* Power
* Energy
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&l 4-11. {§ F EnergyTrace++ E#KHRLE

Profile (EEE ) @1 (&K 4-12 ) /& EnergyTrace++ (35 HI 5 . Hal FH % & R A2 8] SR A7 R B
FELLUE 2% . Profile (ECE ) & IIC SR T RELIEMIRGIE | A5 2 a7 k.
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13 TEXAS
INSTRUMENTS
www.ti.com.cn EnergyTrace™ #&4A

& 4-12. “Profile” (ME ) &H
Profile ( BCE ) & [ VRPN b O & B i B B I IX BB IR 7 =25 -
« CPU: Br 5REFHATHHE R
- RIFER - BRI R U . A R FER S LPMOL LPM1. LPM2, LPM3. LPM4.
LPM3.5 fil LPM4.5, Wi Ioik IEfff e R ThFERA L | W& BRPrid A “<Undetermined>” K17 , LAFR/RAL
Tz N Frae SR ]
- WA - BoRIE S UE AT T R s B, 7E  RTS_ subcategory 43 551 S AT I BE R A ek K.
BT IP B0 s — % bRie N “<Protected>” (4T | FE/nAE 1P E S 76 28 ANHAT IR H]
o ANE o TR ERAEAMAL I AR XTI ]
o RGBSR RGN B BRG]
States (‘R ) @ (ESE 4-13 ) B RESTEIARE BARIE 28 N RS B SEr IRES . IREFE B EIEIIER
Wi, AMEREER T SOIRS TN R G B FPIRES o
K 4-13 B T 234 MEIHFER K LPM2 Mg 255 sh X, by shia s 7 FRAM f7585 . W LUS#E
3, 2 EHEN A MCLK A1 SMCLK Ll A MODOSC U AE 8 Ab Timsh Az 4 F %k . States (IRAES ) & HRW
BEEIGUEN S SR BT A, B0, A ISR i 5l JE w2k
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Bl 4-13. “States” (RZ& ) HO

Power ( HF ) & H (EZ K 4-14 ) S HARBER [RIZZAL IS DIAE. aTHCE RIS Cbn iy |, T2 A NREAT
b A BT A e B B AR

K 4-14. “Power” (HJR) &HO

26 T MSP430™ MCU #9 Code Composer Studio ( 1Ci54iki{#F ) ™ IDE ZHCUO024AS - MAY 2005 - REVISED MAY 2020
v10.x Submit Document Feedback

English Document: SLAU157
Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU024
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU024AS&partnum=
https://www.ti.com/lit/pdf/SLAU157

13 TEXAS
INSTRUMENTS
www.ti.com.cn EnergyTrace™ #&4A

Energy ( BEE ) & H (1EZME 4-15 ) Bor HARKERS AR L) RARAERE. SR E R IE bR, T2 At

AT AT ST AN A8 A e B B b

&l 4-15. “Energy” ( Hift) &DO

&
P ERIRAS R EEIAE] |, 8L JTAG 5% Spy-Bi-Wire VEiRIZ RS 1) 0] B Az il gy . XSl v 7 2 FE
HEE ; Kk, “Power” ( HJE ) Al “Energy” ( HEAE ) WIS LR BIRAEXT DRME. BEEFNHM
AT IR, TI @SS A4 EnergyTrace #3055 Free Run ( HHgfT ) &I, AT |, &R
FERS AN 27 0] B A s il 8 10 1 2 4
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13 TEXAS
INSTRUMENTS

EnergyTrace™ £ A www.ti.com.cn

4.3.4 EnergyTrace 53

PR fo Vb ST A8 PR SRR A B EnergyTrace++ (1) MSP430 iz il 4% (1) e eI ThAE . HaB ml DLEE IS A TR 28 7%
BIE LR BAEN I RERE . W RAE BT (Preferences) & 11 1i% £ EnergyTrace #zX | WIZE A2k 5 Bl
BATIFUL R O ( AES K 4-16) -

- BE
©
e

& 4-16. {# ] EnergyTrace X HFRE&E

7t EnergyTrace #\ N , RARE (Profile)& 1 Eon i B N ISR (15SHE 4-17 ) . BoRn FidS
o

KA (1]

AR S FRE (B md )

RANINFR S PRI ARR DR (A8 mW )
PRI (AN V)

BN PR EFURCK B (A28 mA )

R HLRE 2 b Tt At A THEE T AR i (SRR )

i

THE RIRAE 5 A ) 8 sUBGE — N ERAE R 3V it | JFEHORBHIREE . ZAb . W IR E o) i A
AR RSN ERERRZ , EeHbsdE (#10, M 3.6V £ 3V ) I il
HLER AT A B ASIED  FRLERE DUSE i 2R IR ASIZ AT, AT B IneeRE. R SERCE (Profile)
T AR R (AN BE R AR SR R A
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13 TEXAS
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www.ti.com.cn

EnergyTrace™ Profile

EnergyTrace™ #¢A

Mame Live
4 Systemn
Time 10 sec
Energy 1461 ml
a Power
Mean 175 mW
Min 1.068 mW
I 7043 mw
4 Voltage
Mean 359V
a Current
Mean 049 mA
Min 0.298 mA
Pz 2213 mA

Battery Life CR2032:18.8 day (est.)
& 4-17. EnergyTrace R4 E &N

Lh# (Power) & I (162 &l 4-18 ) Sor HARBENS AIARAL I Zh A ThAE. Ml E R EGARE , 2R T H
B BTN AR A WE BT B bR e

] 4-18. K HIEE O

Energy ( FRE ) &1 (1S K 4-19 ) Bor HFRBER AL i) RERERE. T HC BRI br ), T2 /7 A H
T LB R N AR BE B S bR

E 4-19. BUKHEREE O
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

i

EAE AR ZS KR (Resume) &l HATFEF AR | @i JTAG ¢ Spy-Bi-Wire WSl FF4E 15 19 H b
Tz 2 ARSI ART s fis B2 DRI A5 . AN TT 3B Sl | SX Be iR 0 2R H AR A R BE | JF SR O AE AT
R GIREE R . EEEEAR 45 ThEE |, TI @iEH Free Run ( B HIEAT ) #:. 7£ Free
Run ( HEBT ) #aUFAYT M H bR ads fl 23 i . A U7 a5 BEREIISE I (1~ 9] | 5210
K 4-20. FEHLREAEKE (Resume) 0 Fidk K, S L2 E B HIB1T (Free Run)f&isl Fid %
f

fae Energy 22 ® 8 K-=0

Encray [| EnergyRef

Showing 34,118 records

4-20. A—RBFERE (HL ) MEHRET (KL ) PRHEELE
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13 TEXAS
INSTRUMENTS
www.ti.com.cn EnergyTrace™ #&4A

4.3.5 ¥ REHIE SEMHIR AT LB

EnergyTrace ¥ AR T LALAZ Fh 1Ll o — Py VAR A #8440 1 0 B4 T A 2 8 AF 1) P9 OIRES  9F B IEAT T4 134T
R plan, e R RSN AR BT SRR . B RO R R R 5 2 R B AT L. 1
LR, 2 BERE RGN AL 1

In#FE R RS | BAEThE (Power) FIHLAE (Energy) & I 2 3 (LUl T . TR (Power) & 7 T AN
PEEEBER A TR M2k | AT Bh T e B S DA TR AT AT AR 10 5 Bldn BT S R AR SRR =Xl 2 F A A5
FIAMNETT 51 AL AL . BIE TR T A TIAE S Qe A — AN S5 56 O 3 A — AN EAE ; Bl , BT 7
IIAE ) 275 (ULP advisor hint). HLGE (Energy) & 1 Eon 1 BEE I (8] (KRS 111 2R EERE, IR Al RS E
FATRE .

7t EnergyTrace++ A~ |, £ RGALE (Profile) & 1 IR 1 RAEIE A2 22 Hds 1) e 4a ML IR (16 2 b ]
4-21) o 0] AP A A P ORS00 2 )0 REFE DA S Dh 2=, A B AT B (A B 2 ol 84k iy . — Rkt
ISR |, AR SETOLER. B0, FahaCh e 9% i a)@ & gl s fak. Rk, i
AR B 5O fef 758 FH AR BB R AR 2R I [a) AR/ | IS4 g & s a4, T AEARThAEAR A 9% IR A A b i [R]

&l 4-21. 7€ EnergyTrace++ R T LA B

7t EnergyTrace B T , WA TTHIPIREE ERAERVERRE . H2 , MEEEF LRSS 2 i, TR A f
W ER/AME FRMEMRREE 252 W, BIFRSHASKER |, TR SHHLKER (1ESRE
4-22) .

ZHCUO024AS - MAY 2005 - REVISED MAY 2020 AT MSP430™ MCU /7 Code Composer Studio ( 1C#57#i# ) ™ IDE 31
Submit Document Feedback v10.x
English Document: SLAU157
Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU024
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU024AS&partnum=
https://www.ti.com/lit/pdf/SLAU157

i3 Texas
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& 4-22. 7€ EnergyTrace = T LA &
0% % 50% [1[X MG hilsth a4k . W E KT 50% A&7 A TR 3 B 4
4.4 EnergyTrace HARH Wl B
/i : EnergyTrace++ BRI RIEMELEL ?

2 SRR B R R R AT A B R R P B . HLVE A 1kHz (i, {F 4 Spy-Bi-Wire #2111
B e ) B 3.2kHz ( Fltn , 1 JTAG B DI & B oNPGE ) « IR NS RSE Bt
EnergyTrace++ [FPREME E . BT RERAE |, A CiE7ERAS B A RS B 58 8 alobuid |5 25 LU 38 sh 2 BEIR
. MeAh , SREERR S |, X EnergyTrace #3284 AE FERZ MR OK

/H : EnergyTrace FERHIRIFIFREL ?
& R AT AR O EGER T E REAR SRR SR A ), 7 E g 1T U 410 4.2kHz.
1 : B FEH LRI FaERERE . ERIEESRE B ?

B DRI R BRI DD R ARSI R R G B R A REHE A (RDTHEEAR ) o S EARH AR
RENS , BEE M IR , A Ehmaetitite Ais i}\#ﬁﬁﬁkﬁﬁj‘lﬂﬁfiﬁﬁﬁz Z M do-de FEHLfKT , RJEA
RE TSR ) FL AL - XT?fEE? WA R, FTRET Z 2 1 PRI TA] , X+ mA Y iR, AR ERAT LT

ﬁ A RM I EIER , HILTEE EA SRR, L2l RENEE it Al W st it , 75—

Wi H R AR FLAE (LA ) BRI ER R IR H AR AT J IR ) A 1 3 2 s ) Sl B dis AT atrhiad

X, VAR TR RIR LA,
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13 TEXAS
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www.ti.com.cn EnergyTrace™ #&4A

W : BH— MG ER A DI ES . B Z B E e P4 BRI E TR . SEfr L, BERHR
LER BT8R JE] L TR JETR &< | TTTRELE #7717 AT [T A -

B R TH SR ERERIE) , B I 1] RS A A B B S 2 BT G BR B K.l i AR T LA P
PR G AR A, AT — L8 R B PAT R DT oAt R B 55— MM IR 3R 2 WA SR A IRAS AT CPU K i
W, XA AR SHATIEIN T RIZESE . — D IMB ZGE RS A B FERFEAR | HOE 5 i 24 W pAT 1
SO TR, (HRAEFEREI T SR EST N, e SBREEe T A A Y.

i : BIEITIFERETCHI 26 FHT A0 [E B R LI R (EH I T FERRE . P11, BRI MG E # R
LPM3 , (HAF B FEFHEZ T LPM2,

% 4fE EnergyTrace++ BN HETRAEN , M HFRSHFSESTER . Kb — % E BRI BIEHIE
o WEAR AR 2T 2R Dl AR o BB IR O T A A R BRI JE T2 B R e R R 2, (HAT I R A
SR R TEPIR Z5 F £E LI [R] Y S A R IR Eh AR A X

H : B EANAE “<E>” MUFERA , HARSEEFREATS P FETH. “<tFE>" CHFEEAR
T4 ?

2 MIE B R DO RER UL 3 1), BB RN BRG] /RS HBDIRSE B R AT kL. 1ZIRE
1E “Profile” % Ut i “<Undetermined>” |, 3 H1E “<Undetermined>" fLINFE A FFELWIR] , “States”
E & B —AME0 . “<Undetermined>” IRZAFR 1 BN H Ck NRIIRERE R | (B IS iEAEMf 2 2 WM.
TSR A ) LA N IIFERL K | 1R 0T e LU AR A A D FE A Ui BE A Sl 7R “ <Undetermined>” R .

/i ; 7 EnergyTrace Bt Fi{7RANS , BIERMBIFEMITL , HFRBRARMESRAM b2,
YL — R

2+ RO R 7V 2 BT ) RS X dle-dle AT 7 V0. AR BRI A5 M 51
AERIINE . o TS5 ERRE OSSR st S 0t A B NS MRS, , RO A 5 e FEIN , AL R IR
LA T REARZE LA BT 4. SRTI , SRAI R A LTS (AR Y ) -

1] : I BET B ARG SEHT T3 L ?

% RN R B USB B IR |, R0 USB S 2k i R AR A A sk . ISHESI) |, s ST B
de-dc 7o FUBK MR BB S A0ME | 1% FRE SR AUE IR T USB Mk A T R R A (0 ml S S PR RAERA I | B S 3
USB i H By Rk as i, JF HLgE G (il AR At SR A3 DL BRI USB B, PRUMIR & B E TR
Rl R HAR T P 4 S USB 4R 4kdsint . T H , I TERS 2 R MAREFEAR 5 45 (LDO) LA i i v (Y FEL
BELARAT — 7€ (¥ A ZEFABE I (8] 224K ¥) ppm 26 | 1 et 2= B 0 H R & R AERA 1

W : BIEFE S8 S S L L ) MSP430 #5147 EnergyTrace++ #z(2; EnergyTrace &z FH{7RE , 142
“Profile” . “Energy” . “Power” flI “States” & [0 HF B AEITEHH -

% . EnergyTrace++ 101 EnergyTrace U E R H AR BSR4 B ARz 628 B AMB AL R | WTeik
KA R -
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1 : B EnergyTrace++ Bl FREHIEN , T E LPM B, HAILEF/L LA |, (HHE LR3I 150
MA.

25 N E BRI ) B BB B SRR 8 1 JTAG S it s . DR | B e e B B H Y S
W, WA BP I RR LN 150 pA. S EE B PR AEAE | 15 V1 3) EnergyTrace #2X , IR H brfilds
H R TE H RIS TR T AT

H : ZHTLPM I FREN . ZHEF LA , HNEGREX , IEEHBETRA TR EH R AL
IR B R IR T R AT 2T -

&AW R T BB AL GPIO i A, RONE R SIS A BN . ARG A JTAG 5
R, JCHGE SR S A TIERCIRES (HAW ) i, BOSIE S L2 RRAE T % A& = BT g5 B AT T
B JTAG 51 AILAC . X ] B AL AA FL I

1 - RS iE 2 i “View ” — “Other” — “MSP430-EnergyTrace ” j55) EnergyTrace++ &[]
H1 , BEERHRE IR 5.

% . @it Window — Preferences — Code Composer Studio — Advanced Tools — EnergyTrace™
Technology )3 /il EnergyTrace. JHizhifik4:i%i , EnergyTrace++ & I EH BT , I HAE S HATIN T 05K 4
BiE . WIRAE RS A E AN S A EnergyTrace++ & [, A LLi#Eid View — Other — MSP430-
EnergyTrace H ] JFiX s 1.
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5 MSP430 FRAM 77 288 {7 ML

BT FRAM Rz i) & 1 T I A7l 8% T N gt — A ds | IR R A2 4 T BE R 0 AR XA B X . PRI
—ANET FRAM [z il s w] )iz BB A P B EAT e il . MSPA30 a4 s PUAF it s PR3 T2

o JEAE SRS EG (MPU) AR RS (IPE)
* FRAM 77 28 5 N34 (FRWP), —Legeft Ay DUEC B AR R (1K).

THZ a1 L O 2 DA S R 22 SR F SCREMIRRI T i . A SR U IR BB | 155 B MSP430™ FRAM £
A - WfTERIE S RSB

5.1 a3 -3 5t (MPU)

N T B Ak S R A S R B S TR A BRIRIR | A SRR ST R VR AT R AR AR X, AN X
TE X VT RIBLPR . X AE , BT LA 1R R A5 N AL SRR P ARID (A7 fl e DX 3k, BRS7 b flds i 28 A 76 T 192 FH i 3
FaINE{FRA

5-1 78 7 MPU BB XHEHE , SEXHEHEE T B4 MPU $5PER) FRAM 2805, ZE5 i) OGS HE | ki s
Project — Properties — General — MPU. JLXFiHHE f2 V748 8 F 8i2E A MPU 175 H 3 F1 F 3 fc B A 02 [ 34T
W, T HZNEE , gy TREEA M M B (RS S AT AT A4S ) o« SR ahilimE , XA
B BLIA A  F & B 07 A3 T A S B 2 A e . AR E T MPU {5 B A7 48 BTS2 17 Inl 7
MPUSEGxXVS 7 JH T3 354 X TS BEAT AR5 10l 2 35 s i AT PUC | BRI N BN BEHEAT A E .

= Properties for Blinky (E] S
type filter text General (=1 4 v v
» Resource
General
4 Build Configuration: lDE‘bUQ [ Active ] 'HManage Configurations...

4 MSP430 Compiler
Processor Options
Optimization
Include Options Enable Memory Protection Unit (MPU)
ULP Advisor
Advice Options
Predefined Symbols

» Advanced Options
> MSP430 Linker

‘T§§ Prcjectl = Prcdurts| & MPU |$ IPE |

(©) Let compiler handle memory partitioning, associated access rights, and linker output section placement
(@ Manually specify memary segment boundaries and access rights

:' MSP430 Hex Utility [Disat Ox13FFF R W X
Debug Segment 3 (] Assert PUC on access rights violation
0x4C00 B W X
Segment 2 BE Assert PUC on access rights violation
(0x4800
X R WX
Segment 1 =]} Assert PUC on access rights violation
0x4400
R WX
Info Memory [C1] [¥] Assert PUC on access rights violation

["] Lock configuration
[Tl Enable NMI

e

@' Show advanced settings Apply and Closel [ Cancel

& 5-1. MPU BC B %HEHE

ik 5-1 s, MPU X EHE 7 V7 XS A7 i s OR3P X IEEAT 52 B I FEhBCE . i T B 1 BRG] € /E FRAM A7 fif &%
fdastht b, B 3 LA E A FRAM A7 fifas & actutt b, DIt R R B B 2 g an b At st it e
TR hE 7 A T B 1 RIS R A B 3 kR ah bk |, Btk GUI B3hi%E. EFAIE S , ATLEaMAIH
e ELAF it S AR B RR o BEILE , P A SRR A AR BOR Bd BUEL T IR IO A7 B . AT REIL 75 20

I REEAT AN E |, A R A AN B I B T T A AL .
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5.2 JIRF=AE 2 (IPE)

VE 2 T 4 S A i s T A8 T AN A ARG 8] A5 B o I AT Re AL N ARG A B DL K 6 Ah P A L B ik
B. IPE B R AR 0 5 U B IAA 2% . IPE B {f H G UE IPE R4 X 38k A2 AR A B U il B A7
it B B RRRACEL U R B 2005 U AR, B % JTAG 3 DMA £ th ik 15 1) IPE Bt |PE #bye v FE
AAD 5 B AT 5] AV BEAT WIARAG |, DARAORAE AT ABRAT AR ART FH 7 42 RO A7 2 U7 ) 2 R, 33802 A A

Kl 5-2 on T IPE fAifes IR B XHEHE |, nli#id 32 % Project — Properties —~ General — IPE #1717 . IPE

SRR IR TR B A Bk 0. £ BT |, e “ipe” Higi et TR SIFE TRl et w
i PRI B A R E T B

#pragma DATA SECTION (primeNumbers, ".ipe")
const unsigned int primeNumbers([5] = {2, 3, 5, 7, 11};

A FRANAIAE B A S S AR BB 75 5 20 BE S (R K SE 2 VR4 U] | 15 2 MSP430™ it C/C++ 2wk as Hl /4R
Fd o

= Properties for Blinky =] é
type filter text General B T
» Resource
General
4 Build Configuration: IDE‘bUQ [ Active ] 'HManage Configurations...

4 MSP430 Compiler
Processor Options

i s
Optimization ‘ £ Prcjectl =L Prcductsl 2] MPU‘ 8 IPE |
Include Options Enable Intellectual Property Encapsulation (IPE)
ULP Advisor

Advice Options
Predefined Symbols
» Advanced Options
» MSP430 Linker
MSP430 Hex Utility [Disat Segment 1 start:  0x4400 Segment 1 end: 0x8000 [¥] Assert PUC on access rights violation

") Let compiler handle memory partitioning based on user-code and data placement
@ Manually specify memory segment boundaries and access rights

Debug
["] Lock configuration

4 1 3

‘/':7:' Show advanced settings Apply and Closel l Cancel

& 5-2. IPE Bt B X iEHE

F3 IPE # fovrH P BCE IPE BOO SRR E . I, AT REIE 75 20 g 19 a5 BRBE IR A HEAT WA MIC . | A4 REds
FRRSAEE IR A B T A d b . O TRk IPE 20k, 15K “.ipestruct” BRE T IP HAHIAF SR ). ATHS
MTAESSAE R SIIRIRTA6 A IPE AH O 7 A7 a5 I BOL SR B E

5.2.1 IPE AARE

FH T 1] LA R R 0 U7 [ S LA A 28 DX (B R A N BN ), I B ARSS AR A T iR 25 4 il
ISR R IP 2R X T, X R T A LLZE Project Properties — Debug — MSP430 Properties
B (ESHE 5-3) .

36 /T MSP430™ MCU /7 Code Composer Studio ( 1C#5 17 ) ™ IDE ZHCUO024AS - MAY 2005 - REVISED MAY 2020
v10.x Submit Document Feedback
English Document: SLAU157
Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/slau132
https://www.ti.com/lit/pdf/slau132
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU024
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU024AS&partnum=
https://www.ti.com/lit/pdf/SLAU157

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MSP430 FRAM 77 (£ R HL#)]

= Properties for Blinky

ET)

4 MSP430 Compiler
Processor Options
Optimization
Include Options
ULP Advisor
Advice Options
Predefined Symbols

I » Advanced Options

» MSP430 Linker

MSP430 Hex Utility [Disat

N Debug

Program/Memory Load|

Auto Run and Launch O () Software

Misc/Other Options -
4 MSP43x Options

Default breakpoint type

(@ Hardware

Clock Control
Target Voltage (mV) 3300

| n connect, erase main, information, and IP protected area I
T CONMECT CTa5e Use! COUE ang UNOCK e aevice

Download Options

Copy application to external SPI memory after program load
I:| Allow Read/Write/Erase access to BSL memory

Erase Options

(@) Erase main memory only

L T.' Erase main and information memaory

() Erase main, information and protected information memory

1 P 1 |

< | 1 ]

m

L T.' Erase and download necessary segments only (Differential Download) -

type filter text Debug G- v -
> Resource

General Device | TI MSP430 USB1/MSP430 M
4 Build

[Resmre Defaultsl l

Apply

® Show advanced settings

[Apply and Closel [

Cancel

K 5-3. IPE AR % E

ZHCUO024AS - MAY 2005 - REVISED MAY 2020
Submit Document Feedback

T MSP430™ MCU #9 Code Composer Studio ( fC#55#i{#S ) ™ IDE

English Document: SLAU157
Copyright © 2022 Texas Instruments Incorporated

v10.x

37


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU024
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU024AS&partnum=
https://www.ti.com/lit/pdf/SLAU157

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MSP430 FRAM 77 fE#5 (R LA

5.3 FRAM 5 A {£#* (FRWP)

FRWP B ik5%F FRAM ARRL 73 147 A mfE . X F MSP430FR2xx fll MSP430FR4xx MCU , JEil % &
SYSCFGO 2 7 #s IR H k4" FRAM 724585, — 48 MSP430 #3414 1] DL — IR AR $E N T4 28 A 54 ot 48N A7
it 2 AEY | T MSP430FR2355. MSP430FR2353. MSP430FR2155 il MSP430FR2153 & — L4 88 {1 1] LA it 4
Xof A X3 () R AP H AR AP LR AR 7o

CCS 8.1 KHFhASZ Mt 7 GUI KL E FRAM 5 ALRY. BUINEOLT |, B CCS HiH i+ “Enable FRAM
Write Protection (FRWP) “i&i,

MiEPE T “J3H FRAM Write Protection (FRWP)” JEIG | 51l LALR 5 B A7t 35 SR BR A BAZ G 25 TR
248 IR AR P 35 A 2T | 2 H Bl S AR KNS kB RN T . ARG, IR S B R i
TEASZ AR BIRE 7 E ARt o X3 AR B CEAE A Z ORI IRE P AR 22 5

5-4 7R 7 FRWP BCEXHEAE | M1 AEE T BAT R L) FRAM 234 Z205 iRl LR AE | £
Project — Properties — General ~ FRWP.

« Properties for Blink The LED = X
type filter text General B T

» Resource
General
4 Build
4 MSP430 Compiler
Processor Options

Configuration: lDebug [ Active ] '] lManage Configurations...

Optimization
Include Options
ULP Advisor
Advice Options
Predefined Symbols
» Advanced Options
> MSP430 Linker

| 65 Project | =4 Products| % FRWP |

Enable FRAM Write Protection (FRWP)

Note: When FRWP is enabled, the compiler will automatically handle memory protection offset address and

code start address for .TLpersistent use case

Protect data FRAM memory (DFWP)

MSP430 Hex Utility [Disat
Debug

< | 1 »

‘/?;' Show advanced settings Apply and Clcsel [ Cancel

& 5-4. FRWP Bt B XHEHE
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6 H Il AR
RIFANE T I TR TR AR T B 0 W8 B e 7 %6 .
6.1 T

A ST AH S B WL R BRI e 5 %6, 5218 MSP430 #8141 A/ /11575
6.2 IR (L%, CiESmiFas. #E%. IDE)
&E

R CCS RATVERE

X HILEAMT NG OL |, 1§20 CCS KATER IR , T ##4AT CCS MUAR CAns = MR H . IHfE
HAT Ll 32 05 Start — All Programs — Texas Instruments — Code Composer Studio —
Release Notes #1711 .

1. —NE LK MSP430 “45R” RARZERFE TMAME . BT ISR E R, a0 58 R P A ZE F sl 1 a8 22
EI, W&t 5 467, 58 wDTCL = WDTPW + WDTHOLD; SRZEMEIM. ZiEM BRI IHE TE
main() Z RIHATHI _system_pre_init() B%0H . WRE T @R &R 2 | HH7E CSTARTUP Hi[EIE 14
i I E AL T E e, W TR A ReE M T CSTARTUP (U0 | ERBEDRMAEA. H0E , WHEEH
TRENWIGE AR E , CSTARTUP NI A] fig 75 B K 8 [ I A kP AT .

int system pre init(void)

{

/* BEALIEANAR PTG/

WDTCTL = WDTPW + WDTHOLD; // Stop Watchdog timer
/* */

/* TR THAT BRI */

[ REEM. %/

/% R 0 FRHEHILEIL */

/* 1 FoRBITHIR  */

/* */
RE (1) ;

}

2. Z£ECHEN,GIE(£RTWEH ) £ FREGRER ISR ( JFEMHEARERZFRE ) .

3. H[LATE CCS WRAMAIL4IES TN CiIBSERF. WS MSP430 111t C/C++ Z5iFE# /1 /155 ity “fi
FICYWiE 5% CIC++ 7 — 1,

4. .h HAERKERE X (#define) BA X JFHA S, Fltn, C,Z, N, M V. &2 X4 F e
B

5. HiFBRMATT B RERRREIES , XS BATERRA R AW TR . N T b7k R A XA
W, X AR E A DIY A BIOA volatile ; 0 ¢

‘ volatile int i;.

#HiE
Tools Insider & 24t | —L£55¢ T TI MSP430 4 a3 MIEE A L B 555 1] AREMELR | 1§
Vil Tools Insider %3 i 5027 M RIS

— s L
LHRAE . A T s\ RAM $UT4RY
LR E WA 2 S (LCF) 7 in] SCAR R
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6.3 AR

Pk 552 CCS M—#B 2 I AT VE ML R I RE PP A o AT 3& Fl T ASLAE F A CCS IDE i i il 1X i Aoy
o

#HiE
R CCS WA #iH
IR MBZIMT N , iS5 CCS MASERE U LA 1 fif AT CCS KA (1 LB I R . ZE0) Al IX £E45

&, 15 1.1 Start — All Programs — Texas Instruments — Code Composer Studio — Release
Notes.

1. ﬁiﬁ%ﬁ:ﬂi&ﬁ%{f S8, ZiEr R #EE
Tif% C.7E Project — Properties — General — Device — Connection 3% 3% 1Fff 1 184122 11 RIAH B 1) 3
H5,

© WRPRTE B ARKEAE L IERGRC B PR E .

o AR AR (B, FTERPLERSIAE T ) PREFERE ] T COM Bt AT H |, XK it iRk 55
o SR .

o FTFSERS I H T FET TRMIRNFEF 2 & O IR 225 L& Windows #:1E &4t (OS) & 75 1Y)
W COM BiFFATuG 1. K PC BIOS Hff 473 5B (1S WA EfFZ 5) o XF T IBM 55
IRAE ThinkPad® tHEALEIH T, BIEEERAE RGe Rk & 00470 DAL T LPT1, dif 2 il B B 1 LPT2 A
LPT3.

o HEIFENL.

fitr MSP430 &322 et 23 ARl h ( (84 “ & TR SaFSIeais ) |, JFHESI1 (1
TSR A —NIEM O ) SEVR B ER (PCB) LR “17 Xi5%.

CAUTION

] BB B IE R

A2 R S SR BT R AL EE MSP430 ; 2706 F48 |, BRUNIEREIRZ 5 b 25 th 5| IS 45 10
Fo BeAb B 200 IR0 TR A P L L (ESD) T i -

2. PRI REB IR A W AR IR X O SRR P . 15 2 el L R R 17
3. ABFBATH , WIAMRLIRVT W SRR MAPAEET . AU 1135 PF A RE T 19 25 1 27 17 e A7 i 2%
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4. PRBIRE R JTAG R 24N . S EHIA 1) MSP430-FET430UIF JTAG #:101 TH. | fEXF Akt e
() B AR IRGIEATIE RIS 2 AR E — AN T . X2 S E MSP430 &AM B 1% 22 31 S8t JTAG 225K 22 4R Bl A
EH AT, R H AW
B it -

o K83 RST/NMI 3] % #:5] JTAG #:3k (510 11) , MSP-FET430UIF 4 11 T B figtig i 5h RST 4k | iX
72 X B A P B ARG 22 B S R A
o ABZFRTIERE Voo TH (51 2 ) F1 JTAG 3k Voe HAs (51114 ) o 7N RIREE b 45 & 5 s I8 i A

51 Ve 18-
#HiE
IR AR IR N INAE Voo UG , 261G P2 BoxUNHE © “ Bisds s R

ik, TIEATINAFE R AE” o R BB | 18 2 il PR

5. AT OARRA (LPTx) AL R34k . LPT1=378h , LPT2 =278h, LPT3 = 3BCh. Jf/Ti K E
(ECP. 3%, M. IEH ) HAEE ; ECP AT RIF. A RARIIERAS S 25 1F ]85 i 8 ) HoAb 4%
IR, WS LR . L

6. YR B EEN I B g AR | V20K RSTINMI 22 N5 s PRS- B Ar. 884 T 1 5 5t
(fEHEFEA (Reload) ) , 4 JTAG #HF FIPH (1 HFE[F (Resynchronize) JTAG ) , th# {4t AT
PR AL (Reset) A E fr. 24 RSTINMI R B AL (1K ) B, 340Kz RST/NMI (K384 8 T
FHHOIRAS | JFilid PCB L2 RST/NMI b3 & i B

LR 3SR B, RST/NMI £ B A FE I s 5 B . 2R )5 RST/NMI 1 B A ROF 78 S as Ak se i Ja 46 —

DB

PR EE T LU R RST/NMI 5| BITheE EHECE N NMI 2844,

8. LARABEALBMHE , XOUT/TCLK 5| I - FRARE X . W3 XOUT/TCLK #1824 i #% 2 75 BT A HAth i
ik #R A  BoA PP

9. EXBFRIHERBEATIER , DARERER JTAG ZHIES , SN JTAG 51 LSS 4th , HE
ZEREAR . ES R LA RS 10,

10. ARSI , TRESFASPHESIFEERAL R B , CPU SMEBEMN (it , Bk
FARTHFERL ) o 7E STEP 53 GO Z Rl EAT—RIhFER k. Rk |, AR m 28 |, 15200 &
BAERIIIFE. MR, EFE TR JTAG K47 R FHFRT .

11. MEMORY ( WA% ) & HIEMiRR T HITEEER AL A1, “MEMORY” ( W7 ) O RHERT
HARTFERIFERRINE . 163 S B 8 50s 3R 48 5 i bk 3 o9 156 4

12. IR, RS R G Bk dl R . Rt SRR R H LB, BE RSB (MCLK) 32
BEET S S BT B R A A S S BB o I 24 SR R S0 £ TS5 4 it >R R ] RE bl %o 7 T 10 T s 2% 1)
o, {REH CPU WAL 277 5% I HABK e ( SMCLK A1 ACLK ) FIANAAEA, BLII R 4k 42 1E 73847 . #h)
W, N E TAEEFSRAE TR,

SRR b4 ) 4 A T LA I E A A5 18R (Project — Properties — CCS Debug Settings —
Target — Clock Control)K it — 5 & K2 FE Hi ik /b i S 2

N
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13 TEXAS
INSTRUMENTS

I I R A www.ti.com.cn

13.

14.

15.

16.

17.

18.

19.

20.

0 A HEAT AR | TR BRE N INTFFRAE 2 G BTR & L B o i DR — Rl 7 B FO A e A o 1
NOP #ATE NINAFHRAE |, JFAE NOP Z J5 (1454 LB BT 5.

A EHLES FHDRIE R AR N . SRPHATER NG S0 |, X el e s R i B 4
IR Fit, SRR EEERRNFE D 2T KB t2 ] NOP FREEINAF I F 54
SR JE AEA B INAF T 1] 48 2 B RCR Z AT Bkid 1tk NOP.

FEIEFRFPT IR ERBRBRER AL (Bt , Pbs & ) £ Bigkk

A FH 5 A S gm AL 4 LB AR A 4 MSP430 #81F , 4t MSP430F43x F1 MSP430F44x #sft | BEAr HA LLIX
FhorEos (B1, ERSS ER BURAE FEANIE R BIEAL ) o

PRBRA B TRIRLE F12x AT F41x 2241 RAM FHUTHIFERR o Al HR 12 BR ] AU 15 it A2 76 TR A7 A iR
Ko
BTSRRI |, B RA B EREFIRE (ISR) A FiEsPIRE (B2t , IF ISR AL F iz A
SPAT , I HPIBITE ISR B—47 LIEIL ) o AR, iZAT N IERK , BUASSEEA AR ISR (( RI3:4k
%) AU 2 BT ACEE T —ANE R R TR R . RRIZAT NI IAUAR S 2 | 78 ISR R, ZEFIMERE B GIE
A, XFEREETEIR ISR 2 5k b A . X Ao PR aE ISR ARAS (EAHW ) o B AT LLBRE e & A7 88 i
H PRS2 % 8 GIE REHE H A,

FEATA I B A ae0F b, sVF T DR b is AT 2 (BRI Bl i | JRHER TP Ikrig 3K (Project — Properties —
CCS Debug Settings — Target — Clock Control).

FERC % 1 Bt izl as (DTC) et L, BRAANN TR SRIFEIE SR — PR AA1E
AEERTE WIS, S REEI AR DA IR 2 Ak BT . FEALER P T AT, AP IREVTF AR R . ik
XAH LB R Tt 2 AE AR DI A5 & 2 R 42 e E — N, RIGHAT (1817 ) ERAWAT.
BRAL AR HIEE (DTC) BB LR T R 7E DTC Wi R D BREGE W R 5 (e = k. 4 DTC #%
JA A HEAAS D BRYHAT | ATBMEIE A EE 2T e . 24 DTC U8 M HARECE H T L%
I, e S BOG BT AT IER , DTC Al REA A 15 I TE SR Huia 5t |

Wim. CCS SCFRFVFZ TlE MW AL iR . A R TRARIIMEIR | 15217 3.2.2,

i

IR MSP-FET430UIF _EHAT [HAFEfFm (% (MSP Debug Stack v2) , Il Linux f1 OS X A~32#F MSP-
FET430UIF.

TSIk MSP-FET430UIF ()% Pl 24 OS X B¢ Linux B Sk ) @ | BRI AR 77 31 1R) 76 1t 2% 2 A
WHE I MSP Debug Stack v2. Zffdkbnl @l | iE i #%5%8: 3] Windows PC , A5 H IAR. CCS
B, MSP430 Jil 5 T H kg 1l #s b i [ 58T B SopT A ((v3 BEBTARA ) »

&E
f£ MSP-FET. MSP-FET430UIF ¢ LaunchPad™ Ff k& &4F EHAT [E4F 8 Hi | E27iEn USB 463
HEATIERE .
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13 TEXAS
INSTRUMENTS

www.ti.com.cn 4 C LE9M IAR 2.x. 3.x+ 4.x. 5.x. 6.x B 7.x iF# %/ CCS

7 % C fRAZM IAR 2.x. 3.x. 4.x. 5.x. 6.x BR 7.x iL# %] CCS

TI CCS C 4w iF g3 ES A1 IAR Embedded Workbench ( it AR TAES ) C iikas I I EEHE . Ix
#El¥) ANSI/ISO C RIG7EIX S T A H Al fo A | (HSuIE A RA AR, LA AR T WA g 0%
2l FEE R,

7.1 HHTREE X

HAE CCS 58430 4% IAR ISR A H] ( 18 ] #pragma vector= ) . #R10 , HAEFTA Hofth IAR 4aikds4-#0 2 it
7.2 HTED)BE

CCS M1 1AR 1 FIAHIR] (11354 Sc L MSP430 AbEE 3% H (1 P 7E Zhie .

7.3 BIEMREUK B

7.3.1 FAE B AL E b

7E IAR % % 2348 1] @ 18545 5¢ #pragma location $54-SZHLKI 77 %€ CCS ¥ s R— AL H 1

/* IAR C R */

__no_init char alpha @ 0x0200; /* ¥ o”/AEMEMIE 0x200 4 */
#pragma location = 0x0202

const int beta;

R B AR, AT DGE I AR B A a2 SN SR HORSEEL , SRR 1E C AU R AR R A D extern

/* CCs HEES AT MRE *+/
alpha = 0x200;

beta = 0x202;

/* CCS C Code */

extern char alpha;

extern int beta;

#i%t RAM A7 B2 RAM BURHERR 5 B0, 88 B sl Eoih bk iy, R T RE i . RAM BEEREG
it ik A LA 2R B s i & SCHE P AT BT X T2 AR, RAM G HbIE A2 0x0200 #22)) 4 A~
% 0x0204 , IXAEKE i 0x0080 kb % 0x007C ( X T-H A 128 17 RAM 1) MSP430 # 14 ) :

/* cCs BEERaMSIFEA */

VAR AR EEEEEEEEE LA EEEE R EEEE SRR R R

/* ARERGAFMGTE */

/****************************************************************************/
MEMORY /* {R&#HHFEE 128 F1 RaM */
{

RAM :origin = 0x0204, length = 0x007C /* was: origin = 0x200, length = 0x0080 */

i..

FEEEAR a2 S (Ink_msp430xxxx.cmd) 5 CCS BB I8 14 & FIAR Sk XA (msp430xxxx.h H 1) 4M 5 25 77 % B 11
7€ X (msp430xxxx.h) &4 84 B T 485 AL B _F I — AR

&
BT HN , CCS \NE& Hat (<3 H3t>\ccsvb\ces_baseltools\compilenMSP430\include ) 1%

U5 ik MSPA30 AT A= as A ARXT B BEE #8 & SCIF 2T H H k. Bk, B RAETIH H 3 5E sy
FERRAR A SCAF B B, X SCVRX A [R]— &AF A AN ) 000 A6 200 6 P 24 i & 3P

7.4 /R E B2 KB
76 IAR | LA @ 12H T #pragma directive SR AR & iCE B 4y 4 1 B

/* IAR C fRfg =/

__no_init int alpha @ "MYSEGMENT"; /* J“o”J{A“MYSEGMENT”H =/
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#pragma location="MYSEGMENT" /% BN BTN MY SEGMENT” /i */
const int beta;

BT CCS ZwiF 2t , 25 4if#i ] #pragma DATA_SECTION() 64 :

/* ccs ¢ ARG x/

#pragma DATA SECTION (, "MYSEGMENT")
int alpha;

#pragma DATA_SECTION(B, "MYSEGMENT")
int beta;

HRUHATLE IAR Fl CCS ALt ds R B MRINME B, , 1S 15 7.7.3.
7.5 REKE Bl LB
B IAR fi s |, A @ 285 Aok #pragma location 1544 b6 BB E 2 dr 4 B -

/* IAR C fRBG =/

void g(void) @ "MYSEGMENT"

{

}

#pragma location="MYSEGMENT"
void h(void)

{

}

f&Bh CCS gixds , W2f# FH LR #pragma CODE_SECTION() #8415 % -

/* ccs c AU */

#pragma CODE SECTION (g, "MYSEGMENT")
void g(void)

{

}

A RAINFTLE IAR A1 CCS Z [ HAF SR BLA AR INE B, WS FT 7.7.3.
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i3 TEXAS
INSTRUMENTS
www.ti.com.cn J C fCIBM IAR 2.x\ 3.x. 4.x. 5.x. 6.x B 7.x iF##/CCS

7.6 C FAZ®E

CCS 1 IAR C if & w288 AN A B FHZ1 e K S EUE IR A . R A 1 CiE S My B M E TI CCS
ARISA R T, T iR D X Se s o, 5 AL E M HEAE R | S0 TI MSP430 {114 C/C++
I IEBI P15 T IAR MSP430 C/C++ 7 iE #5215 1.

CAR Rl s ekt 32 475 Bl LAoRim 7 11 FrAs NE AR E b ar L E P . 7T UUE 28 B2 AR i) CPU
WAF AR o

IAR hiA :

; void WriteDWBE (unsigned char *Add, unsigned long Data)

; Writes a DWORD to the given memory location in big-endian format.The
; memory address MUST be word-aligned.

;
;
;
; R15 Upper Word (Data)
W

; IN: RI12 Address (Add)
R14 Lower Word (Data)
riteDWBE

swpb R14 ; Swap bytes in lower word
swpb R15 ; Swap bytes in upper word
mov.w R15,0 (R12) ; Write 1lst word to memory
mov.w R14,2(R12) ; Write 2nd word to memory
ret

; void WriteDWBE (unsigned char *Add, unsigned long Data)
; Writes a DWORD to the given memory location in big-endian format.The
; memory address MUST be word-aligned.

; IN: RI12 Address (Add)

; R13 Lower Word (Data)

; R14 Upper Word (Data)

WriteDWBE
swpb R13 ; Swap bytes in lower word
swpb R14 ; Swap bytes in upper word
mov.w R14,0(R12) ; Write 1st word to memory
mov.w R13,2(R12) ; Write 2nd word to memory
ret

P
7.7 HEER

7.7 Vi SN RTE

ANSI/ISO C trfERlsE A B AIIRL S M2 R ((Dh4R4 ) BRI 0 ({EREFTTHIGIEITZ
0l ) o EEERRFHINE BAE IAR G a8 i AT I EAT AT 5

/* IAR, ZRAE,EFRINNIGHEA 0 */

int Counter;

SR1M , TI CCS gmias A TG IX AR & 5 Kk, B AR i e X — 22K
/* ccs, &R%E, FIhEYIENL ~/

int Counter = 0;
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7.7.2 5L BhHIE

B IAR Zmieds , v LLEE X C BT Ak E , R AT A NS HIATEC B I EWIHIMGA | B0 2 B B
WG . X @R customized _ low_level init() BRI

/* IAR C G */

int _ low level init(void)

{ =

AR 3 VN (19l T A

/* */
/* EBRESBAIGRN */

e oREE.

/* B0 RREWAIMAL */

/* 1 BopisiTIatt </

/* */
R (1) ;

}

IR MBI B B A t C i 5 B s RS T RIG 1L - 5 Bh T CCS 4wt , HE a3 SN
_system_pre_init(). HAEH A SE IAR Gaidas A 1048 H A E

/* ccs ¢ ARG x/

int system pre init(void)

{

VAN 5 N 9 T i A

/* */
/x EBRGSBAIGL </

[ REEM. %y

/* B0 REBMBIGL */

/* 1 RRIBITHIA </

/* */
BE (1) ;

}

TR B B B DA 2 LI 260 52 A S a0 8 0 P 525 03 2 0 AT
AR L
7.7.3 Bk UINTERSR BT

B AN pR BB B A7 it B BL A ARl CCS A IAR LR A 840 IR AR dr & SCPH= . 2RI, (M 1 ASIR 1 B
PR ARELZTEAMER , WS HBERASR G . TR ER 1 I He B K.

YERA CCS B4R IAR BAFR
DATA16_N
RAM .bss DATA16_|
DATA16_Z
HiH (RAM) .stack CSTACK
TR (NEEEE ROM ) text N
infoA INFOA
5 B (NFE# ROM ) " INFOB
.infoB
INFO
.int00
e L .int01
il Kb ( INAFEE ROM ) INTVEC
.int14
SR E ((NFEE ROM ) reset ghr
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13 TEXAS
INSTRUMENTS

www.ti.com.cn 4 C LE9M IAR 2.x. 3.x+ 4.x. 5.x. 6.x B 7.x iF# %/ CCS

7.7.4 e X E LK

IAR f1 CCS ZiF sy Ff—2u9E ANSI/ISO FrifETiE L EAFK , X B BT ] LTEA Rgn 328 7 & L ga 3 A
FHARS . #1275 8 #ifdef directive & X 4 K.

vkl CCS E4K IAR FE4&HR
HLS HLH b 9 M A M A %
N!Sfiso T HFR 2 MSP430 & 75 2 JT 4 FH (45 5 2 7%  MSP430__ _1cca30_
BTEE?
FETS R TP B E s T g ? __TI_COMPILER_VERSION__ __IAR_SYSTEMS_ICC__
C kSO 75 A 2 g AR 2 __ASM_HEADER__ __1AR_SYSTEMS_ASM__
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13 TEXAS
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JE G B EAGM IAR 2.y 3.x. 4.X. 5.x. 6.x B 7.x iL# %/ CCS www.ti.com.cn

8 K4 BRI M IAR 2.x. 3.x. 4.x. 5.x. 6.x B 7.x £ %] CCS

TI CCS I %3 22 HITEAR DA IAR I1 40 22 0 EARTD 3 A2 100% JE%5. 182 B | (BI040 245 4 E R .
KRR T CCS L4445 A H1 IAR I 38464 2 A% =

8.1 5ILHmIFARILILE C/IC++ L

IAR A430 L% a3 ELIESCHF L LE C/CH++ TALBEE34R 4, AT SEVFRE 1 1 MSP430 234 I Sk 31 (msp430xxxx.h)
[1) CIC++ KA BTN g ARG

‘#include "msp430x14x.h" // Include device header file

fiiF CCS Asmd430 g5 , AU HIRH] .cdecls 5 MIAFTT & 1235 VR AL A C/CH++ MBINIREF i
THEAE CICH+ SRR i AR 2 (A1 3 A C/C++ ARk SO iR AR A

‘ .cdecls C, LIST, "msp430x14x.h"; HIEEf: 0k

% .cdecls 52 MHE LS |, S MSP430 /) 44i% 5 1 A/ /155
8.2 Btz
CCS Asm430 ILZins A FHE— IAR A430 BizHil484 |, W ORG , ASEG , RSEG , fil COMMON.

VB Asm430 54 (CCS)
£ .bss AW X I h AR 81 25 1] bss
TE iy % BIARATI BRI b R B 42 1) .usect
HFE P T BOAFE 7 X 3 ( WG 1k ) text
He A oY & 2 % TR A X s sect

N T AL CCS g ke A AN HHE T 43 43 e 24 08 B bl | A5 00 B0 2 (s P FEBEHE 38 i & SR e LI ARt
wore NIRRT 7 AE IAR 1 CCS LG X I R B0 , AR ENTZ M 2SR

; Interrupt Vectors Used MSP430x1llxl and 12x(2) - IAR Assembler
ORG OFFFEh ; MSP430 RESET Vector
DW RESET ;
ORG OFFF2h ; Timer AQ Vector
DW TAO ISR
Interrupt Vectors Used MSP430x11lxl and 12x(2) - CCS Assembler
.sect ".reset" ; MSP430 RESET Vector
.short RESET ;
.sect ".int09" ; Timer AO Vector
.short TAO_ISR ;

PN #BE (T T ARHE R R 0F SR SCAR (SkoCfF BE AR a3 ) o IAR A1 CCS IR AR iy @ SUAF AN
1, HHAREZMM. AXWMFLE IAR FI CCS Z At d B AMME R |, SR 7.7.3,
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www.ti.com.cn Fal B LM IAR 2.x. 3.X. 4.x. 5.x. 6.x B{ 7.x iL# %/ CCS

8.3 ¥ A430 ILEHIEFF1RL LA Asm430 154
83135

TR KRB T AT 1AR A430 Y% # (A430) 19 #5452 F 4ty TI CCS Asm430 L% %% (Asm430) 45
Lo REETIMANEHAG . A REFRIGSHEMY] | S5 TR MSP430 J 4k 5 LA/ /7151 | 5%
# IAR $2 0[] MSP430 IAR I 47 2% 157 -

i
DT 776 MEHH

DUCGR AR 2 T B, I AR 2 LR . PIANCgnas A A R 98 2 BhiC AT . 1R 18554
AVRFIRAT 5 (B0, BOREFe v B () FEREBRAT (5)o

BRAIAFEDLT , A430 1L s A IX o K/hg . XEEFT LIRS R ER A430 154, LXK A F/NS R BRI
Asm430 154

8.3.2 F/E#

B T AR K240, BNE S0 A R 745 8 AR R iR . A430 X4 s KM C il sk - 515
HIBCRHL A e SCAE N £ 515 (") R, M0 SO RALAS B (AN EESL K SORAT R (). ££ Asm430 ifik
o, AN SIS RIS 515 (") For 5 SR

FRFH Asm430 &3 (CCS) A430 iEY5 (IAR)
_L_f_iu IICII u_‘L_I_iZ‘IJ lanml "i‘l—i” \IIC\IIII
\dos\command.com "\dos\command.com" "\dos\\command.com"
BB RER (B0, Bk 41) - “HE 41
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13 TEXAS
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www.ti.com.cn

8.3.3 X HI R~

Asm430 H =TE X, FER X — MR AN F B B G e — kS . RATAG AL Bt i 2 % .bss [X
B, WA EHE B g % . data XIS, T AT SRAT AR T2 & text [X 35
A430 A ] X I E 70 B, BRI TUE B FR . 8%, JAE C i S N A MR IR T (8. DATA16_Z
TR ARYIEEEE , CONST Ron & ( CHIsatl ) $die , T CODE FoR AT g, TR FRM il IR L4475

X BOATAE A TR WG . TR U B #E4T PROM 4ifE. ROM 73 BUE GLE WG AR |, IF i E st
FPE 2] RAM o fERXAMEOLT , Fra X B AU N — S H AT/ —H

ViEA Asm430 4 (CCS) A430 84 (IAR)

TE .bss ( RAVUA IR ) X3 (R B RN bss(M @)

ICH % data ( FIAEHEEE ) XI5 .data RSEG # &

ICHwE M4 (Wt ) X% .sect RSEG

4R ZE text ( ATHATAURTS ) X5 text RSEG ftfi%

TEfr S ( RPIUEA ) DX IR B 25 1] .usect(M) @

EFTIA T XS .align 1 ®

TEF IR B 5% .align 2 EVEN

(1) .bss 1 .usect A5 ELEYIIA X AN R LW LE b X I F] Sk B D)4 . Biln

; IAR Assembler Example
RSEG DATAl6 N ;
EVEN ; Ensure proper alignment
ADCResult: DS 2
Flags: DS 1
RSEG CODE ;
; CCS Assembler Example #1
ADCResult .usect ".bss",2,2
Flags .usect ".bss",1
; CCS Assembler Example #2
.bss ADCResult, 2,2
.bss Flags,1

Switch to DATA segment

; Allocate 1 word in RAM
; Allocate 1 byte in RAM
Switch back to CODE segment

; Allocate 1 word in RAM
; Allocate 1 byte in RAM

; Allocate 1 word in RAM
; Allocate 1 byte in RAM

(2) i ERVIRBURIGIEL , ARG E SUEALII NS, YIS EIYIRIEL , 7T UMERVIG (B h R B 2= 8] il

RSEG DATA1672
LABEL: DS 16 ; Reserve 16 byte
RSEG CODE

() AFFLLTEUFE (field) FRIERIL , Bk, BOt S 225 7 5

8.3.4 BEEVIRHIES
UL Asm430 154 (CCS) A430 #4 (IAR)
IR — A BEAES W F W ERH AR F RS byte B# .string DB
Wt 32 fif IEEE iF S H & .double 5 # float DF
WIEAA B A AR 35, field Q)
TE AT B P IR B KN 1T .space DS
I — AN B A SR 1 VI — A Bl A SR DB
IR —ABE 24 16 A .word DW
IR — AN BCE 24> 32 A% Jong DL
(1) AEFEYEAIEH & (field) . LAUEH DW K FEE IR EERT.
; Asm430 code ; A430 code
.field 5,3 \
.field 12,4 | -> DW (30<<(4+3)) | (12<<3) |5 ; equals 3941
.field 30,8 /
8.3.5 7| &l &
iEd Asm430 54 (CCS) A430 54 (IAR)
FOVFER I % AR S g = felist LSTCND-
B b AR I S ARG A fenolist LSTCND+
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Fal B LM IAR 2.x. 3.X. 4.x. 5.x. 6.x B{ 7.x iL# %/ CCS

ViEA Asm430 #4 (CCS) A430 54 (IAR)
B E IR AR I UK S Jength PAGSIZ
B PR3 (1) T 5 S e CcoL
A BRI Jlist LSTOUT+
1EIEJR B .nolist LSTOUT-
oV BUF AR L mlist tg;’& <( T%% )
A8 11 B FOFR B LI mnolist tﬁlﬁéi’; E ?%})x B )
PR 1 A R I .option ™
TEVRADEE 3t T -page ( oim )
RV R BAS5IR .sslist @)
By R RF SR .ssnolist @
TEHI R TUHAR Sk I 4T ED AR title @)

(1) A5 option HEAIMNN A430 554 . PIMAFIFRERES ( LIAK ) sifar &

7No
(2) f5 .sslist 1 .ssnolist B AN M HIHEA .
(3)  FUFRTTIHEIFS Sk b IR IR S 4

ITIET - (5 F THEI ) Mizpk AT & 4R .option &

8.3.6 X =FH4
P5EA Asm430 54 (CCS) A430 54 (IAR)
BEKE B — AR ES) .copy Bi# .include #include or $

WU — A BB AN AT E AR e A 7

i

4 def PUBLIC =# EXPORT
R A (FME ) FF5 .global ™M
TE X .mlib 0}
YU — AN AME AL R A R e B R SRR | | EXTERN % IMPORT

(1) WERFFSRAE L HTE b E K, $54 global ¥y .def , BNy ref. PUBLIC 27 EXTERN L AU&EH T A430 {L4ids , LB

X, .global #§4 .

(2) ASCHFEEMS . BEA % E RSB A T ke

BEHLR] 5 Asm430 g as — kS LABI A ol UM BERE IO Bl R . — AN SCIF AT e & 2 MR BE Bl RE . B

DEFINE , #define ( IAR TiAL2E 25454 ) B MACRO G MAF S 4 , BT fF 5 FERIRE RN #2 “RE L7 1.
BRAN |, PR SR . KRR R B (O AFERT SRS I | BERLER A 5 AR B (1 T AT RS
do THIFRERH TARIC A430 Vg% PRSI T 4R AN 2

Miing A430 154 (IAR) A430 #54 (IAR)
FEIGRR R %A;V'E ( %) iz PROGRAM ( 2
FRUG B A '\:IC})ZED;JLE ( L ) 8(# LIBRARY
21k MR RE B AR ENDMOD ( £zt )

ZHCUO024AS - MAY 2005 - REVISED MAY 2020
Submit Document Feedback

EH T MSP430™ MCU 9 Code Composer Studio ( 1Ci4ii{#% ) ™ IDE

English Document: SLAU157
Copyright © 2022 Texas Instruments Incorporated

v10.x

51


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU024
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU024AS&partnum=
https://www.ti.com/lit/pdf/SLAU157

Fal B CHIM IAR 2.x. 3.x. 4.x. 5.x. 6.x B 7.x iLF##/CCS

13 TEXAS
INSTRUMENTS

www.ti.com.cn

8.3.7 XMLt 4
BiEA Asm430 #4 (CCS) A430 154 (IAR)
CIBGCIE S =R £ .break U]
A AT 2641 G if IF
A S G else ELSE
GIpri LB elseif ELSEIF
2B G .endif ENDIF
2% 1R H R YU .endloop ENDR
ViR CLICN =K 82 S Jloop REPT

(1) #HY break ELIZANXTRAITE4S . SR, WAL A AT AT B S AREC 4 , EXITM 5470 5 Al & — 1, R PR

SEQ MACRO FROM, TO ;
LOCAL X
X SET FROM

Initialize a sequence of byte constants

REPT TO-FROM+1l ; Repeat from FROM to TO
IF X>255 ; Break if X exceeds 255

EXITM
ENDIF

DB X ; Initialize bytes to FROM...TO

X SET X+1 ; Increment counter

ENDR
ENDM

8.3.8 FF S &M<

TG [ 755 VG R ZE AN g R AR . 75 Asmd30 Hh, & SCRT U ST A R sE X, AT DL R sl

T EHE Lo JREAF5 A LM H] .newblock 452 #EAT AR E L. 7E A430 H1

, FET B2 (R RS, 2

2 e (EQU)RERTTS , B4 (DEFINE)HI RS . b, TACEESS 457N #define & ] H T & X mHB

%5

PEEH Asm430 #54 (CCS) A430 #54 (IAR)
S o Y AW L) .asg SET &% VAR %% ASSIGN
e RS .newblock [O)
B 5 m T —ME equ B# set EQU i =
BT T T EARE .eval SET &% VAR %% ASSIGN
GEARLE R 5E L .endstruct @)
THaR &k e 3L struct @)
ERTy A i el s tag @

(1) #f5 .newblock ELIZEARXT LM A430 fii7n. 28T , #undef v T E AL —AMEH #define 54 € XIFFS . BLAh | BRIOATE 22 B R4l

I B R E SURERAT S, R sE AT 4 A+ 528 .newblock ZhEEdE
(2)  ASCFRESMIZERINE Lo TR 7 40 B0 3R A e AU IR Atttk DL R 5 (B8 B mT LLSEBSR BRI IO RE | W R P

MYSTRUCT: MACRO
DS 4

ENDM

LO DEFINE O

HI DEFINE 2
RSEG DATAl6 7

X MYSTRUCT

RSEG CODE

MOV X+LO, R4
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13 TEXAS

INSTRUMENTS
www.ti.com.cn FG LB M AR 2.x. 3.X. 4.X. 5.x. 6.x B 7.x T ##/CCS
8.3.9 2184
PR EH Asm430 354 (CCS) A430 #4 (IAR)
ENX—NG .macro 5
AR .mexit EXITMGEH)
CETR R N .endm ENDM(&5 3 %%)

8.3.10 \E &4

JieH Asm430 #54 (CCS) A430 #54 (IAR)
RAEF P SCRIAS R T B 25 s .emsg #error
RAE R e SR B 28 .mmsg #EEm
FIEF P S B A R A wmsg @
SE SUIMZR bk A 25 label (3)
SRV ORIE S T iNE R setsect ASEG®)
SEEGTPIIES e iiE =R .setsym EQU =% =@
TR 451 .end END ( 45K )

(1) #message 12 iEE N : #message "<string>"
XESEU g fgm e “#message <string>” it B0 H M H O
(2) ZEHEBLTHMESN. nLMHH #15E ( message ) , (HR2EE AN,

(3) NS I IR ) M bk (KA AR R A AT IR R A I (] My bk AR R] . SESEIUAHRI AR |, W LU EQU 482 AhRaEsR e 4ext (I81TH ) Hb

k.
; Asm430 code ; A430 code

.label load start load start:
Run_start: <code>
<code> load_end:
Run_end: run_start: EQU 240H
.label load end run _end: EQU run start+load end-load start
(4)  RERDRDMLN TR ERR , 0 ASEG & XX B, T EQU W H T3 XX 45
MYFLAG EQU 23EH ; MYFLAG is located at 23E
ASEG 240H ; Absolute segment at 240
MAIN: MOV #23CH, SP ; MAIN is located at 240
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Fal B CHIM IAR 2.x. 3.x. 4.x. 5.x. 6.x B 7.x L%/ CCS

13 TEXAS
INSTRUMENTS

www.ti.com.cn

8.3.11 Asm430 {54 KIFBHNFFRAZX S%

Asm430 4 (CCS) A430 184 (IAR) Asm430 #4 (CCS) A430 154 (IAR)
.align ALIGN .loop REPT

.asg SET 3% VAR #i# ASSIGN .macro MACRO

.break 1HZ 0 7 8.3.7 .mexit EXITM

.bss WHS I 17 8.3.8 .mlib HZH 15 8.3.6

.byte 5§ .string DB .mlist LSTEXP+ ( %)
.cdecls X C AL B 25 75 B I [ S LSTREP+ ( ¥ I )
.copy X .include #include or $ .mmsg #message (XXXXXX)
.data RSEG .mnolist LSTEXP- ( %)

.def PUBLIC & EXPORT LSTREP- ( #h#gFHIE )
.double A, .newblock WSk 7 8.3.8

.else ELSE .nolist LSTOUT-

elseif ELSEIF .option 1HZH 17 8.3.5
.emsg #error .page PAGE

.end END ref EXTERN & IMPORT
.endif ENDIF .sect RSEG

.endloop ENDR .setsect 2 17 8.3.10
.endm ENDM .setsym iEZ M 17 8.3.10
.endstruct 2% 17 8.3.8 .space DS

.equ =% .set EQU 8¢ = .sslist R E

.eval SET &k VAR & ASSIGN .ssnolist A HE

.even EVEN .string DB

felist LSTCND- .struct 52 17 8.3.8
fonolist LSTCND+ tag W2 7 8.3.8

field WM 17 8.34 text RSEG

float 2R W 8.3.4 title HZH 15 8.3.5
.global HZm 47 8.3.6 .usect W&l 17 8.3.8

Jif IF .width COoL

Jlabel 52 5 8.3.10 .wmsg 1EZ 0 17 8.3.10
length PAGSIZ .word DW

list LSTOUT+
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13 TEXAS
INSTRUMENTS
www.ti.com.cn JE G2 G M IAR 2.xy 3.x. 4.x. 5.x. 6.x B 7.x L/ CCS

8.3.12 A2 #M) A430 3154 (IAR)
CCS Asm430 VLgmas P A7 ik IAR ILgw a6 4 -

FARC RS Eiae
REPTC() LOCAL®@
REPT
XHEERS HAhrg & FrEhlES
(%FR) 8 (FEF) RADIX DEFINE
(AR ) B () CASEON SFRB
ENDMOD CASEOFF SFRW
FRIE IS C REITAL I H4540O) oS
LSTMAC (1) #define ASEG
LSTCOD (%) #undef RSEG
LSTPAG () #if , #else , #elif COMMON
LSTXREF () #ifdef , #ifndef STACK
#endif ORG
#include
#error

(1) CCS HA* IAR REPTC 1 REPTI 84 B H B HF. 4Aif1 , ATLMEA CCS .macro #5 4k S:BLRISFHI DA -
; IAR Assembler Example
REPTI zero,"R4","R5","R6"
MOV #0, zero
ENDR
; CCS Assembler Example
zero_regs .macro list
.var item
.loop
.break ($ismember (item, list) = 0)
MOV #0,item
.endloop
.endm
Code that is generated by calling "zero_regs R4,R5,R6":
MOV #0,R4
MOV #0,R5
MOV #0,R6
(2) fECCSH , Jaiftra it $n ( HF n=0...9 ) o FH L FR e X 2 /R F12E $4 , $7 , sty 2
(3) BILAEA .cdecls [AJ4ESRF C A TAL B 245 MMEH . AKX .cdecls 8L LAZE, | S0 MSP430 )L 4% 5 L RH /1577
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13 TEXAS
INSTRUMENTS
AN CCS %5 mj it C iZ /G M1 7 MSP430 475 MSP430-GCC www.ti.com.cn

9 4 CCS 4R'’5 mJ# M C &S B AIN MSP430 45’ 5 MSP430-GCC

TI CCS C ik 2L J5ACHD A MSP430 GCC 4k St JEARID H AR 52 4 925 . bRy ANSIISO C fRFE7E XL T A
WA |, (ESCEE Y BAFIARR |, WA . AR THARRR 2 M EEER,

9.1 TR EE N

MSP430 [¥] GCC A 3ZHf CCS C ez Tt i) ISR A H ( fi 7] #pragma vector = ) L. SRMM , LKA
7] {4 P AL S AETUAC B4R 2 Th, AT DU a4 5 IERRIK C 18 5 XY

#if defined(_ TI_COMPILER VERSION_ ) || defined(__ IAR_SYSTEMS_ICC_ )
#pragma vector=PORT1 VECTOR

__interrupt void Portl ISR(void)

#elif defined( GNUC_ )

void _ attribute  ((interrupt (PORT1 VECTOR))) Portl ISR (void)
#else

#error Compiler not supported!

#endif

H Al GCC % 22K £ {5 B Al 3416 Fil GNU Compiler Collection ( 4 asE 4 ) IR E],
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13 TEXAS

INSTRUMENTS
www.ti.com.cn FET E/5E%
10 FET L3¢5
ZM UL T FET & CCS ¢,
10.1 3E8

—_ g

10.1.1 “Debug ( X ) ” #LE : Run (&84T ) — Free Run ( B H&1T)

IR 2 JTAG 15 5 R . 7R MSP430 #34F I , 1XLk JTAG {5 5 58 fFun 5| = IEW 1
BUR, WIS 5l I ORRRAE JTAG BEUT |, XA AT AR A8 . FERLIIR] | L= 5| B o 1 Dy ReANTT FH o

SRIM , H$E Free Run (81§ IF R AL B TR 02 4T BIFR 55 1 TR RaEAT 4% ) I, JTAG IRBh & s BN
33, IFHY GO BuG I th#sE A JTAG #54 ( TEST 5l 1 B GND ) HR 8. AT R F b b s 7R
TRER, T JTAG 3 1 5] IR A2 ) Hom L D) g

IS, PR TCVE T A e A8 4, I BIC i 2 5 BE A AW sl ( WA B0 ) o ST S A DU bk
AT, A E SRS (B, R EIEE TR ? ) .

T 2 LI 9.

10.1.2 Run ( 21T ) — Connect Target ( %3 B brs84t )

") 13 J5 EEHTARASONT I A A R A A

10.1.3 Run — Advanced — Make Device Secure

1E Hbra A EIEWT JTAG RIS 2. (RES 225 | o JTAG 5S4k sl fE .

10.1.4 Project — Properties — Debug — MSP430 Properties — Clock Control

MU AHE RS AR E R RGN B (7E STOP BiWiriz 5. ) £ GO B B R 5, BHITE N
RGN B (STEP 8 STEP INTO). RA 4R A LAER A Rt i, 152 5l WL IR SR 12,

10.1.5 Window — Show View — Breakpoints

FTIT MSP430 Wr mitL & 1o 1% H ) BT 15 B L AR U7 R s 2T s o T DU U 1) J@ (A5 B B o A L P
) MR WS ORI B, Bl il 2 2% (Conditional Triggers) fl &7 /745 fil & %5 (Register

Triggers) . BT $THF Wi 4 (Breakpoint) 47285 (A7 T % H T3 Breakpoint BIFRSS ) RIE BT ST A,
il an A i H A T (Break on Stack Overflow). A LLdE7E Breakpoint View (Wi AWKl ) & RS s R4 A
WT i e T T R AR R, e Ak A A S T R

10.1.6 Window — Show View — Other...Debug — Trace Control

FREFALIE (Track View) fo Vi ARIRAS AR AR L. RS AL T 00 8 58 BRI G s AL 07 LA (EEM) 4%
fErp (ESRIER 3-1) o WididiE s | IREAFEILE (State Storage View) 2 BoRit B FIERE(E R . MaAdE 0
4 EmBL EJE M (Configuration Properties)EIFRiS | AT LLIG & FHEREAARE A . 5T EEM B7E40(5 20T AFE N H
A5 718 55 7 (7 L B (EEM) 5 Code Composer Studio ( (/414 ) IDE 17 E2 it hHkE],

10.1.7 Project — Properties — Debug — MSP430 Properties — Target Voltage

MSP-FET430UIF ¢ HAx s ERT LLEE 1.8V & 3.6V Z [ . MHELE 14 51 HiniERasm g 2 FarA , B
M USB FET A HFEH . W HARas2E e AN | A e IR o R NOZ IE 6 3 B R iE RS 5 4 &, DUE
USB FET GEBEAH N % & 4 45 5 10 . R IR FE 7 AN TAER 74 fE 5 2.

ZHCUO024AS - MAY 2005 - REVISED MAY 2020 AT MSP430™ MCU /7 Code Composer Studio ( 1C#57#i# ) ™ IDE 57
Submit Document Feedback v10.x
English Document: SLAU157
Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/SLAA393
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU024
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU024AS&partnum=
https://www.ti.com/lit/pdf/SLAU157
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INSTRUMENTS
AT A www.ti.com.cn
11 BT R
11.1 MSP430L092
111 EER,

MSP430L092 n] /£ FiFh A {452 Fi247 : L092 #0A1 C092 1/ Bz, C092 1/ EAR ) H (1 2Bl ik
1920 RIS C092 , H i Hbr 2 L092 A lidielit. 7EZ TR T 20l , LAUE CCS Hh ik B TAEH
Ko WK 111 FFR , fE3EFF MSP430L092 1£4 “Device Variant” ( #3F45 & ) 2 J5 , fEEER “Device
Options” ( ##AFEDT ) FHITH @IS TESE. B 11-2 8o 7 afig £ C092 #ixt.

&l 11-1. MSP430L092 i
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13 TEXAS
INSTRUMENTS
www.ti.com.cn AT

11.1.2 MBEFRG

MSP430L092 i in#fe AR /2 TI AR 47 1) ROM AR |, AR | — RIS . JLAl45 ] Re Aty
HEMH , T K ROM . 1% M A S ISR T (#ilhn , MSP430L092 ) ) MSP430 #3141 SPI 17
i # AT (BN | '95512 Bi# 25640 ) 4. ARLEZRAF AL AF AT AN [F ARG rfe k. A9 A I8 7 284 A
SN SPI fEfifds (T ARHE 0.9V YRR ) R 2 B8 I BIESE S 0T &, JRATT R, AV n] £
CCS Project Properties— Debug — MSP430 Properties — Download Options — Copy application to external
SPI memory after program load & B AN T & ( 1EZHE 11-1) .

A 11-2. C092 i BT i) MSP430L092,
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13 TEXAS
INSTRUMENTS
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11.1.3 C092 ZHE{R

MSP430C092 & 3 H ' T H ROM &ft , H2B MRy . N T Bah— Mk, w2ia CCS R f# . 4T
FEIH 1) MSP430C092.CCXML U | slili s s B i 47, i g H brlic B i H ARG B L T £ MSP430
Ja , 4 EoR “CPU roperties” ( CPU JgtE ) .« & 11-3 SR 7 {7 CCS v6.1 H AR & it HEX %14,

»+ Properties for Blink . E@g

type filter text General fe=T 4 v v
Resource
General -
Build Configuration: [Debug [ Active ] 'l [Manage Configurations...

M5P430 Compiler
Processor Options

Optimization E Main
Debug Options
Include Options Output type: | Executable
Advanced Options
L M5P430 Linker Device
Application RAM Debug Eamily: MSP430
Variant: select or type filter text>  «f | MSP430C092 v] 3
NONE Mamnartinm ['I'l EASDAN TISAT TTiafanktl w | fammlicr tooadhale nrnicet
Target Configuration =
All Connections Cpu Properties
MSP430 CPU
Customer ROM T, TIMSP430 USEL Import..
code " MSP430C092 Set the properties of the selected cpu.
(protected by g mspaz0 New.. s
Password) o RS
2Tk initialization script
- elslaye Digccsior
Up Password: (HEX format) UxABCDEFI
Down
Test Connection
/& 11-3. MSP430C092 2555 I
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www.ti.com.cn

il

11.2 MSP430F5xx 1 MSP430F6xx BSL XX #F

KZ# MSP430F5xx il MSP430F6xx #8114 S R BR MBI T 32 B R4 B H € X BSL. Widxf 5 & X BSL 2479
2 , WAZITE CCS Project Properties — Debug — MSP430 Properties — Download Options — Allow Read/Write/
Erase access to BSL memory H22 [ iZ{F9 (5SS HE 11-4) .

B 11-4. fe¥F%F BSL f7iH
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13 TEXAS
INSTRUMENTS
AT A

www.ti.com.cn

11.3 MSP430FR5xx 1 MSP430FR6xx 251D {54~

PIrife i) MSP430FR5xx fil MSP430FR6xx # 1 IHid ] 1 # i 2 it JTAG frd. £E 11X LE MSP430 AT a3+
i, RIS EERI JTAG 2565 LS Bk 216 T EIH H1f) MSP430Fxxxx.CCXML S | ik
Advanced Setup section , Advanced Target Configuration #f] Target Configurations. 7E%% 7 MSP430 2
J&i , CPU JEMHASEM T WL (152K 11-5) « T MSP430FR5xx 1 MSP430FR6xx #% 1F [ % i {47 ) V4N
BRI S R P R R R R

Target Configuration = (B &

All Connections Cpu Propetties

M5P430 CPU
= T TIMSP430USEL O
= w MSP430FRE739_0 Set the propetties of the selected cpu,
Mew. ..
G mspqan B [eypass
initialization script

[ slave Processor

Passwaord: (HEX Format) | guagco1za4|

Basic | Advanced | Source

B 11-5. MSP430 X% 5
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13 TEXAS
INSTRUMENTS
www.ti.com.cn AT

11.4 MSP430 FB{KTh#E LPMx.5 153X
11.4.1 LPMx.5 &4
LPMx.5 & — PR ThFER | ok AFR Az 7 R 5 e AR TR AN A

LPMx.5 $24t 7 #8341 LRI IR RAR DI 9 7S — i, #EA LPMx.5 B35 25 PMM B (G5 RS I 4%
(LDO) , XFf o NN EZAIES 1 JTAG Btk FRSER SR IS . i TR B AR r IR AR B | T 25 A7 U A
SRAM WA Z K. M LPMx.5 BB Hi 25k BOR F4F |, skl Rt 72 &2 A7.
#iE
A% LPMx.5 MU RIIFE B TE 2 V4RSS | 1S BRI R MSP430 #3112 51 461 .

11.4.2 FEXFHBR IR SR RN MSP430 2344 i LPMx.5 i3

N A B Th R R S, M UEE AT “Project Properties -> Debug -> MSP430 Properties -> Enable
Ultra Low Power debug / LPMx.5 debug” k3 fil “Enable Ultra Low Power debug ( /& Fl#B{RIhFE R ) /
LPMx.5 debug ( /il ) 7 RiEHE (1ESHE 11-6) .

JE R DI FE R, B AR REAANIR H LPMx.5 #250 , /a8 H 8 b SR — 2%l 5 .

% Halt CCS 5 Reset CCS I LK &3/ I LPMx.5 Mefi . F2 /7 I G s AT M. £ LPMx.5 B2 filf
R AT W R o E S IR I BT -

E 11-6. j5 B IKShEE A RER
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