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£, H RL78 % ARG |, X EMEH P HREMNCLIF RN TR ERE (Hlwiikas ) . k2T,
MSPMO SDK 4 it A R ARAD 5 vh (B - FNBR ShRE 7 BEAR AR — 2 , DMETIF K. awBIRAL AT Bh & 2 PO TR
407 fif MCU A%,

Extensive
Sample code

Easy-to-use interface

Software that best uses
the RL78 functions

Middleware

RTOS

Device drivers
Code generation

& 2-3. RL78 #fEIT R IR 55
X 2-2. BHEES RS

pi): i RL78 %1k MSPMO0 SDK
AR AT i FD
KB FF PE = =
e i 2 =
H4ife P 7
JF46 B FACAD % 5
%% RTOS =y B

KZ K MSPMO 715 #5545 SysConfig , L & fb 544 e B A IR A4 4
HAh 225 SO F P

+ MSPMO0 SDK A 455
+ MSPMO T E¥55/
« DriverLib APl 574

2.1.2 MSPMO X ##¥ IDE
ERIT K IR (IDE) & HEIFE T R S 80T R A RIS A R AR P, I8 BREmESs . gmikss. Hles%E.

RL78 )47 IDE /& e?studio. ‘&1 LA N &R GIRILH BA 5 TAEH Eclipse fRiSgm#s. X1 T, smzidilfd
F Code Composer Studio IDE (CCS) , I vILSZHF T (il (MCU) AR A UL BEZR & R %1, T CCS
2% T Eclipse {J IDE , LA HEE S LF. JUHZE CCS B8 —RAH T H R MR N XN FHREFH T

B LA aFEn) C/IC++ midas. AL SE . TRMEMEE. e, M Pl TR 2 HAahshae. Bt
4b , CCS M 5e 4 ¥k .
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IDE A4 B 1 E I 5 4 i T EnergyTrace Renesas QE
SN AP R TE B AT HF HF

YLiE
BoREE YEiE Hig

L25'S
SN Motorola S-record (14 Motorc;a&s@eicﬁ —

Ti_txt 30

A ARES GUI SysConfig Smart Configuration

CCS £ I SysConfig 1) MSPMO #5440 B A H AR A il Th e, JFES R TI Resource explorer H18E % |
MSPMO %751 f1 Academy £5i)Il. t4h , CCS $2ME—& T Kk T 24K .

% CCS Z4b , & 2-4 F5|H L@ A IDE W71 MSPMO #8314

* CCS : https://www.ti.com.cn/tool/cn/CCSTUDIO
* IAR : https://www.iar.com/

* Keil : https://www.keil.com/

2 2-4. MSPMO 375 1¥) IDE %%

IDE CCS (Eclipse) IAR Keil

G ik 15 9% 1 3%
YPEAT Tl Arm Clang GCC IAR C/C++ Compiler™ for Arm Arm Y i35 6
ALK 3.44G (ccs1220) 6.33G (Arm 8.50.4) 2.5G (uVision V5.37.0)
XDS110 SCFF SCHF SCH
J-Link S SH SH
EnergyTrace T = %
MISRA-C 5 SCHF i

2tk # S #
ULINKplus 5 %5 Y

Theg s & SR S

9722224 1 CCS [ HFI—LLThRE.

« CCS RN
+ CCS

« CCS HrillfiA

« CCS /45w

* IAR PGEN IR
* 1AR Bzl 4045

* IAR Fi/ 161

« Keil PN 1H6/
o Keil Bl 1045

+ Keil AT

2.1.3 SysConfig

HAhZ 2 GO T PR

£ Smart Configuration 25tl , SysConfig #&—A~E W4 M B St HFE P4 S , HTRCESI. sh%. Lk
Hi. T ARG HABL M. SysConfig il # B4 ELWIHLE 38 . R IUAIR Yo b ge | DB A 5 22 1 1) 1)l 22 Ak o 2
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LERARLE

SysConfig £/t CCS ', {HL LAY Keil #1 IAR —&2ff /. nliEd L~ URL F#k SysConfig : SYSCONFIG
IDE. BCE . 4uiFassiiflilas | /4% Tl.com.cn.

It4h , SysConfig AT LAESRA IDE MG L FigdT . MALARAST] AL AR A PE L g FThRE | (HAREIZ AT 201 -

= X « & - Software » SYSCTL @ <O gk L e
= MSPMO DRIVER LIBRARY (6) 1
SYSCTL ® ] i .
E ~ SYSTEM (6) MSPMOL130X Click
(Device)
Board
e i 9 Power & Systems Configuration e VQFN- e
o® 32(RHB)
& GPIO Q® Power Policy SLEEPO - (Package)
SYSGTL. 9 BOR Threshold 0 v SWITCH
SYSTICK ® , -
ble Wi
WWOT ® Enable Write Lock
~ ANALOG (4) Enable Sleep On Exit (]
ADC12 ® Enable Event on Pending O mPin Available
comp ® Disable NRST Pin O mm Pin Assigned
Warning
OPA (O] -Ecwerd
i v . Groun
VREF ® FCC Configuration Fieed (N/A)
~ COMMUNICATIONS (5)
Enable FCC 0O
12¢c [©]
UART - LIN [©)
MCAN Flash Controller (FlashCtl) Configuration v
GPIO Used 5
S ® Enable FlashCtl Interrupt O
UART Q® GPIO Available 23
Peripheral usage Peripheral setting MCU view

& 2-4. MSPMO0 SysConfig

BHREVEMER | 2% MSPMO SysConfig 157 .
5 Smart Configuration # Lt , SysConfig A L L% -

* SysConfig H\AM& 5 FETEIEMT , BAFRME S THIR , A H R MRS, W 2-5 Fios.

* SysConfig 2 WoR i A | FER UM MERITEA UL |, DL GUI FHiH G & M PE4H D RE B .

* Smart Configuration /W F15| v B A7 T sl gt | PEAREL , AJ7 IR . TI #) SysConfig ] DL E %
TEREE AN R B, AT R ARSI A T . [ 2-6 JE/R T Wi B I EL & vl . SysConfig 7 LASE
WZ MM EERSIBCE |, il ADC b 1 S AC &

o ERCESMEIRRE DEER |, SysConfig 7] LASER B nAASAE4 |, MifE Smart Configuration H ik BVE #).

Smart Configuration

Software component configuration

Sysconfig

E ~ MSPMO DRIVER LIBRARY (6)

~ SYSTEM (7)
Components el % 0= "’Cg Board [}
DMA ®
a1l i s =1 GPIO [XC]
type filter text NONMAIN ®
SYSCTL ]
> = /O Ports ) SYSTICK ®
Timer Array Unit WWOT )
Real-Time Clock ~ ANALOG (5)
32-bit Interval Timer ADC12 ]
> Clock Output/Buzzer Output Cont comp ®
Watchdog Timer GPAMP @
> & A/D Converter OPA @
D/A Converter VREF @
Comparator v COMMUNICATIONS (5)
Serial Array Unit 12c [ 1G]
» (& Serial Interface IICA 12C - SMBUS @
Serial Interface UARTA SPI @
Remote Control Signal Receiver UART ®
Data Transfer Controller UART - LIN @
Interrupt Function bl oici
Key Interrupt TIMER - CAPTURE ®
Voltage Detection G TIMER - COMPARE @
TIMER - PWM ®
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Smart Configuration

| Vector Number

Vector Number  Vector Table Address

Overview |Board Clocks System Components | Pins [intermupt

Sysconfig
Elrraants

Interrupt Configuration

| enatie marmupis
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21.4 FATHR

XIF RL78 , TOOLO 51 A T i@t & FH 54 UART JEATHAE , DUEERES (40 E2 Emulator 8¢ E2 Emulator
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XtF MSPMO |, ik 7 &4t (DEBUGSS) ¥f E AT25 AKX (SWD) P32k W B I ZE R 2 8840 I A 2 MR Th R
MSPMO #3142 Frf il A BE RS PATHE L . SRR SRR (] EnergyTrace HiR ) . B2 AR

MEIE R | EZ R 2-7,
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¥ Supply
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& 2-7. MSPMO 3R

MSPMO 37 #¢ F T br v Hf AT 2R A1 XDS110 F1 J-Link 145
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H9 18% 36V 335V 5V
IDE @) : cCS J J J
IDE : = @ IAR/Keil IAR/Keil IAR/Keil

(1) XDS110 OB £ #&#t#k XDS110,
(2) BSL Zm5| SR .

(3)  IDE FRHEMIT RIS,

(4) HE=J7EHE IARKeil.

2.1.5 LaunchPad
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2-8 &7~ 1 LaunchPad HIMEY |, A4 MCU Fil XDS110 i858, &b v LATE R B2k 5 18 B J-Link 53¢
i8R 2% sk 8 MCU.

& 2-8. MSPM0G3507 LaunchPad #'&
B2k g B He A s ( GND. 5V. 3.3V ) . UART (RXD. TXD) . EA5 . ARM #ikiEiE ( SWDIO.
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i T BkZRIE AN | R LU AL T LaunchPad £l FIFR#E Arm Cortex 10 5] i #eds (Wl 2-9 Fior ) #4175 .
Cortex WRIEH 88 L JTAG Wik, HFATRIARARATLREF R (M HPATRIERB R ET SWO £ ) 12
7o

& 2-9. Arm Cortex 10 3| jiiE X

K 2-10 f77 T MSPMO0G3507 LaunchPad [f)—Le4 I fg .

1% LaunchPad Tl BoosterPack &z 43 H T H 13 A\ K5 2 Thae A g py a2 JR T . Bz 4b |, b ml DB fif
Fil DuPont 28347 5] H MEBIE M H . % LaunchPad 5 —/NM 7 2 HEEL (AL FR—M ) « — AR RS .
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| select MSPMO device |

|
l I
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|

MSPMO software evaluation
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2.21 BB 1.EFAERK MSPMO MCU

R R — R NN R B BRI MSPMO 284F. 18] 2-12 fion h MSPMO L #1 G 7= 5t &%) |, M55 B A7
T E MG B E] . A, B 2-13 &3 T MSPMO C 7= 5 R4 . X7 i 2 51 HIOHR 35 A7 i 28 A1 3 25 R [X ) 28
4, DR B 2% B AT i PR PR R %

/
MSPM0G3107 MSPMOG3x07 MSPMOG3x07 MSPMOG3507 MSPMOG3507 MSPM0G3507
128 KB
MSPMOG3x06
[ MsPMoL1x06 | [ msPMoL1x06 | [ MsPMoLxo6 | [ MsPmoLixos | [ MsPMoLixos |
S
3
= MSPMOG3x05
32K8
MSPMOG1505
[ msPMoLixos | [ msPMoLtxos | [ msmoLixos | [ msPmoLtxxs | [ msPMoLixos |
16k | [ MsPMo1304 | [ msPMoL13x4 | [ msPmoL1aos | [ msPmoliaxa | | MsPMoLio4 |
S0T-16 VSSOP-20 VQFN-24 VSS0P-28 VQFN-32 VOFN-48 LQFP-48 LOFP-64
2xd mm 3x5.1 mm 4x4 mm 3x7.1 mm 5x5 mm 7x7 mm 77 mm 10x10 mm
32 MHz D 80 MHz 80 MHz + CAN
[=]
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o
L

8K | MSPM0C1103 | | MSPM0C1103 | | MSPMO0C1103 | | MSPM0C1103 | | MSPM0C1103 | | MSPMOS003F3 |

WSON8 SOT8 SOT16 WQFN20 VSSOP20 TSSOP20
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Resettable 23 of 23 total products Email Download Excel Login to view invento

Product number Images | PricelQuantity | Frequency Flash memory | RAM (kByte) Number of UART Number of SPI
~ RAM (kByte) (uUsD) (MHZ) (kByte) GPIOS 12Cs
~ Number of GPIOs
= [ Product number = = = = = = = =
A~ UART
v [ MSPMOL1345 - NEw Uss0.4saltku 32 32 a 22 2 2
° o Data sheet: PDF | HTML
2 View aitemates
= 2 < 4
Reset filter v [ MSPMOL1346 — NEW US$0.544 | Tku 32 64 4 22 2 2
Data sheet: PDF | HTML

~ Number of 12Cs

v sPI v [0 MSPMOL1343 - NEW Uss0.4121Tku 32 8 2 15 2 2
Data sheet: PDF | HTML
~ Package type @ View alternates
~ Pincount
v [0 MSPMOL1344 - NEW Uss0.42211ku 32 16 2 15 2 2
Data sheet: PDF | HTML
w Package area (mm*2) [ View altemates

&l 2-14. MSPMO 7= i T B

FEAHAFUUE L, ATCURR IR EDF P EREEER . SRS H T (TRM) AR EEEE SN |, Wk 2-15 fron. &F
BB RAN A T L H MSPMO IS BT REEHE(E 2. 20FE ] TRM /48 7 MSPMO F 51 f 182 T 77 12 ARs
Mo ST HENRRND T MSPMO AH K 541 Bl h A R #1511

NIUISPMOU 345 @ sonve

32-MHz Arm® Cortex®-M0+ MCU with 32-KB flash, 4-KB SRAM, 12-bit
ADC, comparator, TIA

DATA SHEET MSPMOL130x Mixed-Signal Microcontrollers datasheet (Rev.C) PDF | HTML datasheet
USER GUIDES ERRATA
| MSPMO L-Series 32-MHz Microcontrollers Technical Reference Manual (Rev. C) | | MSPMOL110x, MSPMOL13xx Microcontrollers Errata (Rev. A)
User Guides errata

& 2-15. MSPMO0 EE kY513
ZMEEIE S T A5 5% MSPMO AR SCH AR SCRY | Hedr e DL 2 5 -

Technical documentation

Y = Top documentation for this product selected by Ti

Type Title Date J1
All ~ Filter title by keyword Q,

Y Datasheet MSPMOL130x Mixed-Signal Microcontrollers datasheet (Rev. C) PDF | HTML 27 Jun 2023

Y Ermrata MSPMOL110x, MSPMOL13xx Microcontrollers Errata (Rev. A) PDF | HTML 28 Apr 2023

W Userguide MSPMO L-Series 32-MHz Microcontrollers Technical Reference Manual (Rev. C) 05 May 2023
Application note MSPMO Bootloader (BSL) Host Implementation (Rev. A) PDF | HTML 06 Jul 2023
Application note EEPROM Emulation Type A Solution PDF | HTML 18 Apr 2023
Application note STM320f|Af Arm 7| 2F MSPMOS.2 2| 0H0| 13| 0| 4 7H0| = (Rev. A) PDF | HTML 12 Apr 2023
Application note 4 STM32 ) Arm ZB{ZH7 MSPMO F5E8357E (Rev. A) PDF | HTML 12 Apr 2023
Application note EEPROM Emulation Type B Design PDF | HTML 11 Apr 2023
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SERGEREE , BRTCLEN “ITIR R A i AR S, W& 2-17 For.

MSPMOL106 @ e
Product details | Technical documentation = Design & development Ordering & quality] = Support & training

Ordering & quality

Part number Buy Tl.com inventory Qty | Price (USD) Package qty |
Carrier
Select v
XMSMOL1306SDGS20R Enter quantity 93 Tku| v 1| LARGE T&R
@ AcTIVE
Limit: 5
XMSMOL1306SDGS28R Enter quantity 170 Tku| v 5,000 | LARGE T&R
@ ACTIVE

Add to cart

Limit: 10

B 2-17. 1T A L
2.2.2 %% 2.1 & IDE A CCS fij/r

2.2.2.1 #& IDE
Firi& i) IDE 24 TI CCS.
1. s FEEERIT IR %, ~HIE T 0.

&9 Setup — %

Setup - Code Composer Studio 12.3.0.00005

Welcome to the Code Composer Studio 12.3.0.00005 Setup Wizard.

5

code composer™
STUDIO

Jack Naxt > i Cancel

/& 2-18. CCS %%
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2. % MSPMO ¢

FETLlt o

i

Setup —

Select Components

Select the components you want to install; clear the components you do not want to install. Click Next when you are ready to continue.

5

[J MSP430 ultra-low power MCUs Click on a component to get a detailed description

[ SimpleLink™ MSP432™ low power + performance MCUs

4] MSPMO 32-bit Arm Cortex-M0+ General Purpose MCUs ]

3. WIRFHE, L

|} SimpleLink™ CC13xx, CC26xx and CC23xx Wireless MCUs.

[ simpleLink™ Wi-Fi® CC32xx Wireless MCUs

[J CC2538 IEEE 802,15.4 Wireless MCUs

[J €2000 real-time MCUs

[ TM4C12x ARM @ Cortex ®-MAF core-based MCUs

D Hercules™ Safety MCUs

[ sitara™ AM3x, AMdx, AMSx and AM6x MPUs

[ sitara™ AM2x MCUs

[] OMAP-L1x DSP + ARM9® Processor

C] DaVinci (DM) Video Processors

[J OMAP Processors

[[] TDAx Driver Assistance SoCs & Jacinto DRAx Infotainment SoCs
[ €55x ultra-low-power DSP

[ C6000 Power-Optimized DSP

[ 66AK2x multicore DSP + ARM® Processors & C66x KeyStone™ multicore DSP
[J mmWave Sensors

] C64x multicore DSP

[J UCD Digital Power Controllers

[] PGA Sensor Signal Conditioners

< Back Next >

& 2-19. %% CCS - #£3F MSPMO Sz o
J-link.

Cancel

4. 58/ CCS TF#k.

Setup -

Install debug probes

Select the debug probes you want installed.

Spectrum Digital Debug Probes and Boards

SEGGER J-Link

< Back

&l 2-20. %% CCS - H%F T & J-Link

5

Cancel
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2.2.2.2CCS

1. HEI—ANELEX . TAEXZREH SN LRMHIE. CCS PiIEIRE e?studio B BRAHIH .

88 Code Composer Studio Launcher

Select a directory as workspace

Workspace: i C:\Users'vy 3\workspace vi2 ~ Browse...

[T Use this as the default and do not ask again

+ Recent Workspaces

Code Composer Studio uses the workspace directory to store its preferences and development artifacts.

Cancel

&l 2-21. CCS B3 TIEX

2. WREAIE T, W “File” > “New” > “CCS Project” . A MU HE BRI E FHERM. Wikt

MSPMO 814

, FLRR PR ESE , &l 2-22 R

o WRJE , WINTREAFRIFH 58 A% A )m RO AT B2 RE e

Wil FE 57 e®studio HHEIEEHT TR, Jod o Bk B . T ABEMERF 4.
I MSPMO SDK 7~ , ZasBIN4A T e fH CCS |, &R 2.2.4,

&8 New CCS Project O X
s
New CCS Project /f""f
® Project name must be specified
'
Target: <select or type filter text> v| MSPM0G3507 Vl
Connection:hTexas Instruments XDS110 USB Debug Probe [Default] v || Verify...
& Cortex M [Arm] ™~ connect
| Project name: ‘ | |
[ Use default location A
C:\Users\a0508923\workspace_test Browse..
More...

Compiler version: Tl Clang v2.1.3.LTS o

» Project type and tool-chain

~ Project templates and examples

Creates an empty project initialized for the ~
selected device. The project will contain an
empty ‘main.c' source-file.

‘ type filter text

~ [E Empty Projects
& Empty Project
= Empty Project (with main.c)
~ [E/SDK Examples (recommended)
@ Open Resource Explorer...

Note: For this device, consider starting with

one of the many example projects from the
Software Development Kit (SDK). SDK lets you
do more with vour proiects, and its examples ¥

Open Resource Explorer to browse a wide selection of example projects...
Open Import Wizard to find local example projects for selected device...

Cancel

®

< Back Next > Finish

~ device

on

nd .
Project name

& 2-22. 7E CCS H A T4
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Compile program

debug
File Edit Vie>\Nav'|gate Pron/Run Scripts Window Help

s-uealsy[s}[a e - waTo s
7

Flash program into MSPMO
&l 2-23. # HThRE

WRIhEE

1. View breakpoints, 2. Debug with 3. Reset device 4. Build
registers, variables step control

File Edit Project Tools gRun Scripts Window Help

(i
& 4% Debug
5. Run code 6.Stop CPU 7. Stop Debug 8. Debug
P SH
& 2-24. FHRIAIIRE
MR A% B .
TEREFARE :
| & Properties for gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang a X
|ltype filter text | | Optimization GvDv g
: Resource
General
| v Build Configuration: Debug [Active ] ~ | |Manage Configurations...
SysConfig
v Arm Compiler
| Processor Options Select optimizati igm/level (-0) 2 4
1 Change code optlmlzatlon] Optimization [[] Enable relaxed assumptions about floating-point math (-ffast-math)
2. Change .c and .h include address [ Select Link-Time Optimization (LTO) (-fito)
Predefined Symbols
; Advanced Options Enable/Disable function inlining v
v Arm Linker
{ Basic Options
3. Change .lib include address
| Advanced Options
4. Set to generate program file  [Am Hex Utiity [Disabled
5. Flash erase setting poetg |
< >
(@ show advanced settings Cancel

A 2-25. FHTHERE
HREMER | ES0 & AT MSPMO MCU [ Code Composer Studio IDE fii4s 12.4+ — i& - T MSPMO
MCU 1] Code Composer Studio IDE 1.0 304
2.2.3 5 3.8 MSPMO0 SDK #1 MSPMO0 SDK f&4/

5T RL78 , A B4, 7 HAEM IDE ) “Developer Assistance” 48 Z RG4S B M W 35 24 & 1R 51
R, (H Tl BERENHEFREMS , AT RKT K.
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2.2.3.1 # & MSPMO SDK
1. mdysER: N4 MSPMO SDK.

4 mspm0O_sdk_1_10_01_05.exe —110510K MSPMO SDK for Windows

MDS5 #3841  6a7b631d47c0a4709f1bI1bac259fd7e W

& 2-26. T#; MSPMO0 SDK
2. % N—2%% SDK.

' Setup - O X

Setup - mspm0_sdk 1.10.00.05

Welcome to the mspmi_sdk 1,10.,00.05 Setup Wizard.

& 2-27. %3 MSPMO0 SDK
3. 52EK MSPMO SDK F#.

2.2.3.2 SDK f#A4

SERCREUE , S AR R AE SDK SCfJer | ST SRERIAN “ci/ti/mspmO_sdk_xxx” , 41f&] 2-28 s , M
rh g i IR SO examples SO docs SCE .

nortos example Document
|examples > nortos > LP_MSPMOL1306 > driverlibl |docs > english »

empty_library
empty_driverlib_src

driverlib

MSPMO SDK

ti > mspmo_sdk_ early_samples_migration_guide

known_issues_faq
empty Name

dma_table_transfer middleware

dma_fill_data quickstart_guides
rtos example kernel sdk_users_guide
examples > rtos > LP_MSPMOL1306 > drivers | source sysconfig
tools tools
uart_callback @ MSPMO_SDK_Documentation_Overview.html
uartecho
& 2-28. MSPMO0 SDK {43k
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* 2-6 1L T onpIE I .
% 2-6. MSPMO 75| 78 55 ¥t

3% SDK X(H¢ ey

IDE CCS Keil IAR

iz TI Arm-Clang GUN Arm Arm/Keil 4% 2% IAR Arm % 2%

RTOS FreeRTOS

NETN Driverlib/TI JxZNFEFT ( IKSFET )

f£ nortos 7=, SRR DMK = A E M TG MWE A QN TR, & 2-7 857 E5R7.

R 2-1. ZTERHR
il £/ Sysconfig BEHEA D IR
empty & 5
empty_library 5 e
empty_driverlib_src ( &i¥ ) I =z
XF T docs SCAF , 2R RN E BRI 2-29 TR .
& MSPMO_SDK_Documentation_Overview.html MSPMO SDK Quick Start Guides
¥
The following guides provide step-by-step instructions to get started quickly using MSPMO:

MSPMO SDK Documentati

ase Notes

tart Guides

SDK Components

DriverLib Documentation

I- Driverlib Guide I

Middleware Documentation
N

« Motor Control Library
+« GUI Composer Library
. QM

* LIN Library

\
N

. MS kStart C e

MSPMO SDK User Guide
MSPMO Tools Guide

DriverLib Common APls

Functions

__STATIC_INLINE void DL_Gommon_updateReg (volatie uint32 t

@ to spacified r ing &

& 2-29. SCRYHE N
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2.2.4 B 4. 5M4VEAE

PAUN 2 m I #1 2) CCS ¥ — L P IR .

1. ¥ “Project” |, AJEMKHHIESE “Import CCS Projects” LI A CCS T#2.

ﬁ workspace_v10.1.1_clean - Code Composer Studio

File Edit View Mavigate | Project Run

Scripts  Window  Help

i ‘B 3§ & New CCSProject...

¥ Project Explorer 532

@ New Energia Sketch...

Build Cenfigurations
Build Working Set
Clean...
Build Automatically
Show Build Settings...
L1 Import CCS Projects...
] Import Legacy CCSv3.3 Projects...
Add Files...
RTSC Tools
Import Energia Sketch...

e

Import Energia Libraries...

Properties

K 2-30. A\ CCS T#&

2. M SDK k8% . L MSPMOL1306 J9#i .

\mspmO0_sdk 1 _10_00_05\examples\nortos\LP_MSPMOL1306\driverlib

& 2-31. M SDK k&R F

RTINS, B ER TAE X R4 TRE .
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Discovered projects:

[] & gpio_toggle_output_LP_MSPMOL1306_nortos_gcc [gcc/gpio_toggle ol

Select All
D=
Deselect All
Refresh
Delate project with same
name under workspce
ﬁ Code Composer Studio Launcher X

Select a directory as workspace

Code Composer Studio uses the workspace directory to store its preferences and development artifacts.

I Workspace: | @UEI0 \workspace_Lego v ] Browse...

A 2-32. BiRRER K TR
3. SANJE, EMBHI—N TR, FFAZFTH—A REAME.md k. B8 S 56 %1t README.md S0, H
R B I s A9 1 s DR A T

{ Project Explorer % B ETES
v i gpio_toggle output LP MSPMOL1306 nortos ticla [Active - Debug] -
SR gD R AR th s B o Example Summary
i) Generated Source
& Includes - .
® Debug [oggles three GPIO pins using HW toggle register.
& targetConfigs
= ticdang
& gpio_toggle output.c
» mspmo0I1306.emd

=)

Peripherals & Pin Assignments

§ gpio:bogglemstputoysdlg Peripheral  Pin Function
@ README htmi GPIOA PA27  Standard Output
README md
GPIOA PA26  Standard Output
GPIOA PA13  Standard Output
SYSCTL I
EVENT I

DEBUGSS PA20 Debug Clock

DEBUGSS PA19 Debug Data In Out
project file i
BoosterPacks, Board Resources & Jumper Settings

isit LP_MSPMOL 1308 for LaunchPad information, including user guide and hardware files.

Pin Peripheral Function LaunchPad Pin LaunchPad Settings
/ PA27 = GPIOA PA2T J4 37 J13 ON/OFF: Connect/Disconnect LEDZ Blue

PAZ6  GPIOA PAZ6 J4 38 J12 ONIOFF: Connect/Disconnect LEDZ Red
README.md PA13  GPIOA PA13 J4_39 J3 ONIOFF: Connect/Disconnect LED2 Green
PA20 = DEBUGSS SWCLK | J2.13 J101 15:16 ON: Gonnect to XDS-110 SWCLK (debug)
PA19 DEBUGSS SWDIO Jz2_ 17 J101 13:14 ON: Connect to XDS-110 SWDIO (debug)

& 2-33. %M README.md
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4. 2-34 BoR T AR A B B S

v 1= gpio_toggle_output LP MSPM0G3507_nortos_ticlang [Active - Debug]
> [V Generated Source
> ¥ Binaries
> @ Includes R

Resource

v (= Debug
& syscfg Sysconfig generated MCU config file

> & ticlang
» @ gpio_toggle_output_LP_MSPMO0G3507_nortos_ticlang.out - [ARM/le]
i} gpio_toggle_output.o - [ARM/le]
5 ccsObjs.opt
= gpio_toggle_output_LP_MSPM0G3507_nortos_ticlang_linkinfo.xml
=l gpio_toggle_output_LP_MSPM0G3507_nortos_ticlang.map
=l gpio_toggle_output.d
@ makefile
@ objects.mk
® sources.mk
® subdir_rules.mk
@ subdir_vars.mk

= targetConfigs Debugg
& ticlang VICU startup file
lg gpio_toggle_output.c Main function

> |# mspm0g3507.cmd Viemory file
§ gpio_toggle_output.syscfg Sysconfig tool

& 2-34. CCS THEMA
5. miBf/E RL78 FF R+ —HFE , Xk .scfg SCFE)iA “Smart Configuration” FLTH , Xl .syscfg CAFAT LLEIA
SysConfig , 7£ix B ] LS ik P St Bl B AT 7% 1045k Bbah |, @i e fdH SysConfig 11 MCU #1L R #5 B £
S TR — e 5 Thag , X2 F e?studio #[¥) MCU/MPU Package-

RL78 MCU Package MSPMO MCU view

Device Pin Number: 24

Device Pin Name: PA20

mm Pin Available

Software: Board W Pin Assigned 4

Description: PA20 Warning 13
. Power 12
Mode: Function mm Ground 1

Fixed (N/A)
1 PA20

12C1.SCL
TIMG4.CCPO
ADC0.6
COMPO.INT+ Available 8

Used

& 2-35. Smart Configuration Al SysconfigSysConfig /] MCU L&
6. MAEAILFI SysConfig 7~ , & rT LIARYE Tl.com b &Am MARAHREE TRM B A MK 56 35 TREEON Halt T
B
7. WRERMEB=TJ7FE , aRR LU NP H , DAV SR IR TR, & 2-36 B
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oz "

v & gpio_toggle output hiz LP MSPN A

@ Generate | New § = Project.. & handon3 task3_timer
: o F‘"‘a’:s Show In Alt+Shift+W > ‘~ C_CS Project  i2c_target_rw_multibyte fifo_interrupts_LP_MSPMOL1306_nortos _ticlang
wiheldes Show in Local Termiinal 5 & File & i2c_target_rw_multibyte fifo_interrupts_stop_LP_MSPMOL1306_nortos ticlang
& Detug v | _File from Template & RemoteSystemsTempFiles
@ targetCo  Add Files... S Folder - :
= tidang | E Copy e oo —_— ‘Z;ys:;l_power_polr:y_sleep_ta_s(andby_tp_MSPMOU306_ncrtos_t1(|ang
& gpio.tog © Paste CoY, | o hrder File o s
> mspmol. % Delete Delete g Source File Folder name:|
§ gpio_toc  Refactor > & Target Configuration File I
>
° E:EME elifie: [ C/C++ Project | (S Advineed
M Move. = .
) ove, B ot PN & Use default location
© handon3 ta -

Rename... F2

& New Folder

Folder

© The folder’ name is empty.

Enter or select the parent folder:

X

=

gpio_toggle_output_hiz LP_MSPMOL1306_nortos_ticlang

& dma_block_transfer_LP_MSPMOL1306_nortos_ticlang

» 1= gpio_toggle_output_hiz LP_MSPMOL1306 nortos ticlang [Active - Debug]

(O esFolder is not located in the file system (Virtual Folder)

(O @ Link to alternate location (Linked Folder)

Browse. Variables
default
Resource Filters...
@ Finish
&l 2-36. FNAAHSR A
== /= TR V] Ay X IR Ly
IRIG T EPAT HAb AP R DL VR g A% 15 7S ISk S0k
Stepl. Left-click on the project Step2.
= Clean Project @ -
@ Rebuild Project IM‘ Include Options e
S Refresh F5 > Resource
s n General 8
= Close Project  Build Configuration: Debug [Active v Manage Configurations...
i Build Targets > > XDCtools
> B v[arm C il
Index ’ on | |Add di to #indude search path () T
Build Configurations y — Ot P $(PROJECT ROOT) ®
i plimization ${CG_TOOL_INCLUDE_PATH} =
5 % Debug As >
i Restore from Local History... Predefined Symbx
S T y > Advanced Option
ol — ) lick > Arm Linker
. Compare With click > Arm Hex Utility [Dis:
c ) o
7]’ Properties Alt+Enter Arm Objcopy Utility
> Debug

K 2-37. X & “Include Options”

8. SEMEMTIFNIE

Eﬂ,-o

B Console X

L ARV

Bl =i od

AEPEvmy=0

CDT Build Console [gpio_toggle_output_LP_MSPMO0G3507_nortos_ticlang]

Building file:
Invoking: Arm Compiler

*../ticlang/startup_mspm@g3507_ticlang.c" 4

"C:/ti/ccs1200/ccs/tools/compiler/ti-cgt-armllvm_2.1.0.LTS/bin/tiarmclang

Finished building:

../ticlang/startup_mspm@g3507_ticlang.c"

Building target: “"gpio_toggle_output_LP_MSPMOG3507_nortos_ticlang.out"

Invoking: Arm Linker

 iE AR E T HESW “Build” Blfs , W& 2-38 . I “Build Finished” FFEEI R /R

"C:/tifccs1200/ccs/tools/compiler/ti-cgt-armllvm_2.1.0.LTS/bin/tiarmclang
Finished building target: "gpio_toggle_output_LP_MSPMAG3507_nortos_ticlan

& 2-38. BRI
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2.2.5 31 5.PCB R ¥t

1. BEREGRTHR , VT Ti.com JRHENFE & F T . L MSPMOL1304 Syl
2. fiii “Design & development” > “CAD/CAE symbols” , ¥ 75 Bk E N4 A R B R A,
MSPMOL1304 @ acrive step 1

Productdetails = Technical documentation | Design & development | Ordering & quality | Support & training

Design & development

For additional terms or required resources, click any title below to view the detail page where available.

step 2

All  Hardware development  Scftware development  Design tools & simulation
step 3

Package Pins Download

SOT-23-THN (DYY) 16 View options

VQFN (RGE) 24 View options

VQFN (RHB) 32 View options

VSSOP (DGS) 28 View options

VSSOP (DGS) 20 View options

& 2-39. Ultra Librarian TEA O
3. X MSPMO , AP fE st 2118 B SR BB . & 2-40 s s Rt .

Power Power
roscl

162 36V
2 38 100K0 (0.1% 25pprm)

VREF+

S
TWF
e 1 I
ATKO
1" JReset 7 Reset
| Teor ) o H
< ~
R S i e H
Open-Drain
core T HexouT| [

VCORE
SWDIO|

047 uF Programeing

o oo
L e

MSPMOG Typical Application Schematic MSPMOL Typical Application Schematic

&l 2-40. MSPMO &/M R4

XNTRNRG, TEERUTILA

Gx device -> Vref output to pin, need filter capacitor

| L device -> Need fiter capaitor if use exteral reference

[ PA25 /A2
151 PA24 /A3
14|11 PA23 / VREF+
sor1e 13[DPA22/A4
12[T1PA20/ A6 / SWCLK
0

O
PA26 /A1 [T}
VCORE mm

PA1/NRST

& 2-41. MSPMO0 /N RGVEEF M
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AT R R VGRS S, 1§

ST B8

* MSPMO0 G £% MCU {47+ & H6 7
* MSPMO L %% MCU {4 Jf & #6 7

2.2.6 HH 6. A

1. i CCS Az 3 (bin/.txt/-++).

Step1:
Run Scripts Window Help
Open Project
Close Project
15§ New CCS Project..
Build Project
Build All
Build Configurations
Build Working Set
Clean...
Build Automatically
Show Build Settings...
I Import CCS Projects...
[ Import Legacy CCSv3.3 Projects...
Add Files...
RTSC Tools

C/C++ Index

Step2:

/ ~h ﬁ Properties for gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang

Ctrl+B |

type filter text
| Resource
General
¥ Build
SysConfig
| ~ Arm Compiler
2 ( Processor Options
2 Optimization
Include Options
Predefined Symbols

Advanced Options

| Arm Linker
| ~ Arm Hex Utility
FRanara | Nintinne
|
> AL LIRS
5 v Arm Hex Utility

General Options

Diagnostics Options

Boot Table Options

Output Format Options

Load Image Options

Additional Array Format Options
» Debug

2. EPEORAE SRR MSP S FRE 1T S i -

Image

BSL/OTA -

FLZHRXAAMEER ,
2.3 7~

Arm Hex Utility

Configuration: Debug [,

| Enable 'Arm Hex Utility'

Command: b |

Command-line pattern: | §

Clionrn am sl Wixmn anbs

Array (--array)

ASCII hex (--ascii, -a)

Binary (for DSKs) (--binary, -b)| Bin
Intel hex (--intel, -i) Hex
Motorola 5 hex (--motorola, -m=1)
Motorola S hex (--motorola, -m=2)
Motorola S hex (--motorola, -m=3)
Extended Tektronix hex (--tektronix, -x)
Tl-Tagged hex (--ti_tagged, -t)

Step3:

Output format

TI-TXT hex (--ti_txt) | TI_TXT
&l 2-42. QIR P3O
D Hardware Bridge Software on PC
‘ J-Link J-Flash UniFIash g
XDS110
(TMDSEMU110-U) 1x MSPMO
UniFlash
XDS110
(Launchpad)
' E MSP-GANG *,” MSP-GANG GUI
MSP-GANG LRLLEL]
8x MSPMO

K 2-43. EF#®AM TR
W T B8 MSP-GANG Fl1 J-LINK , 524 : MSPMO & il ife s -

HZH W T AR .

MSPMO -2 a1 F Ars . Aol & 7248 PWM SkIRZ) LED.

1. EEEEIER MSPMO MCU. &A1 1T EVM |, FRATTLEX 48 B (/2 LaunchPad MSPMOL1306.
2. % CCS 1 SDK , VEffun™i 2.2 Frik.
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3. HFA.
e E , R ADRARES S CCSo AR i I THI 25 ok4Z H PWM. 562 1% RL78 Al MSPMO
Z IR g ZE 5 | JF(E SDK i BRULIR Bl .

SDK T 7RI Al fE & “timx_timer_mode_pwm_center_stop” . £ FIZ5BUH7RH6I)5 , TIF CCS 5
MR |, J7iE2 3] “Project” > “Import CCS Projects...” 33 #i% MSPMO SDK 7= {5l 30143

& Writable

File Edit View Navigate Project Run Scripts Window Help

Smart Insert 1:1:0

@ test - timx_timer_mode_pwm_center_stop_LP_MSPMOL1306_nortos_ticlang/timx_timer_mode_pwm_center_stop.c - Code Composer Studio — O X

[milhdg A Ry~ BRESYBY OO~ Q i@
& Project Explorer * BH%Y § =B § timx_timer_mode_pwm _center_stop.syscfg JREADMEmd  [& timx_timer_ mode_pwm_center_stop.c % ==
v & timx_timer_mode_pwm_center_stop_LP_ MSP 18 * from this software without specific prior written permission. ~
) Generated Source 19 *
 Indlud 28 * THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
s incudes 21 * AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
& Debug 22 * THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
¢ targetCanfigs 23 * PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
& ticlang 24 * CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
[% mspm0l1306.cmd 25 * EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
o .d 26 * PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
T T TURE o T_EE S oo 27 * OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
@ README html 28 * WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
E README.md 29 * OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
% timx_timer_mode_pwm_center_stop.syscfg gi :/EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
32
33#include "ti_msp_dl_config.h"
34
35int main(void)
36{
37 SYSCFG_DL_init();
38
39 DL_TimerG_startCounter(PWM_@_INST);
48
41 while (1) {
42 __WFI();
43 b
44}
45 v
[ Problems % = Memory Allocation = Stack Usage ¥ic=no
0 items
Description - Resource Path Location
< > < >

&l 2-44. RIBRBICH:
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LERARLE

4. BRI,

T A SysConfig fit & , #4171 .syscfg . #E#F “TIMER-PWM” #B43 LAA R PWM |, W& 2-45 iR, fa
# PWM RSB E | a0 F RIS Bt EARGI, PWM 5% 2.7Hz , 2 HCH 75%. AT Lhodid /&
“Desired Duty Cycle” H%ii \ 50% KM S i3, 85 “Counter Compare Value” £ H 25 i .

X

~ ANALOG (5)
E] ADC12
COMP
ﬁ GPAMP
OPA
Gl VREF
~ COMMUNICATIONS (5)
1zc
12C - SMBUS
SPI
UART
UART - LIN
~ TIMERS (4)
TIMER - CAPTURE
TIMER - COMPARE
TIMER - PWM
TIMER
~ DATA INTEGRITY (1)
CRC
~ READ-ONLY (1)
EVENT

(<
® OO ALHOOG PEBOG

(<)

X

~ ANALOG (5)
B8 ADC12
comp
‘{5 GPAMP
OPA
=l VREF
~ COMMUNICATIONS (5)
12¢
12C - SMBUS
SPI
UART
UART - LIN
~ TIMERS (4)
TIMER - CAPTURE
TIMER - COMPARE
TIMER - PWM
TIMER
~ DATAINTEGRITY (1)
CRC
~ READ-ONLY (1)
EVENT (]

@
® 060 LG GAOOG®

SR DI RERHIO VAR, (0T DL g — TS5 34 <27

I Actual Duty Cycle (%

Description

&« - Software + TIMER-PWM

Basic Configuration

Clock Configuration

Timer Clock Source
Timer Clock Divider
Calculated Timer Clock Source

Timer Clock Prescale

Calculated Timer Clock Values

Calculated Clock Frequency (Hz)

Timer Clock Information

® oo

LFCLK -
Divided by 1 bl

PWM Period Count

Calculated PWM Frequency (Hz)

4000

«

Start Timer

PWM Configuration

& - Software » TIMER - PWM

PWM Period Count
Calculated PWM Frequency (Hz)

Start Timer

PWM Configuration

PWM Mode

PWM Channel(s)

PWM Channel 0 Channel Specific Configurables for PWM Channel 0

Initial Value

Q<> D

4000

Center-aligned =z
PWM Channel 0, PWM Channel

<

Counter Compare Value

Desired Duty Cycle (%)

Actual Duty Cycle (%)
Invert Channel

Channel Update Mode

Low -
500

75

O

Capture Compare value has im... hd

PWM Channel 1 Channel Specific Configurables for PWM Channel 1 ~

& 2-45. SysConfig H ] PWM A B

Ve =|

5.

X

Since the Compare value loaded into the register must be finite, there is a limit to the precision that can be achieved. Therefore,
the duty cycle based on the input frequency and the counter compare value used is given below, and may differ from the desired

duty cycle.

Smaller deviations can be achieved by having a larger TimerCount value

& 2-46. IREE— I EHE R
AN, K& TIMER-POWER #idk ) H 2 Tht |, s EARES A BRI E PWM 2 BR 5| Bk E I

FEAE P AR 51 R
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‘o=
o:

<
I

X «

~ MSPMO DRIVER LIBRARY (6)

~

<

<

<

<

<

SYSTEM (7)
Board
DMA
GPIO
NONMAIN
SYSCTL
SYSTICK
WWDT
ANALOG (5)
ADC12
COMP
GPAMP
OPA
VREF
COMMUNICATIONS (5)
12c
I2C - SMBUS
SPI
UART
UART -LIN
TIMERS (4)
TIMER - CAPTURE
TIMER - COMPARE
TIMER - PWM
TIMER
DATA INTEGRITY (1)
CRC
READ-ONLY (1)
EVENT

(<]

(<]

(<
® PR ERHRG PEEEE ERLEE®

(<]

&« > Software » TIMER - PWM

PWM Channel 0 Channel Specific Configurables for Py

Initial Value

Counter Compare Value

Desired Duty Cycle (%)
I Actual Duty Cycle (%)

Invert Channel

Channel Update Mode

Low ¥
500
75

]

Capture Compare va bl

PWM Channel 1 Channel Specific Configurables for Py

Advanced Configuration

Interrupts Configuration

Event Configuration

Pin Configuration

® @
MSPMOL130X
G}(Dewce] LIS
VQFN-32(RHE) “
(Package)
SWITCH

B IR

mmPin Available
B Pin Assigned

Warning
P ower
mmGround

Fixed (N/A)

GPIO Used 4
GPIO Available 24

PinMux Peripheral and Pin Configuration o
Timer Peripheral TIMGO -6
Counter Compare Pin 0 PA12/16 -6
Counter Compare Pin 1 PA13N17 v @:
Other Dependencies ™

& 2-47. 5| E

O

<& > Generated Files & ¥
Filter: all v
File name

|__=;‘- ti_msp_dl_config.c
|::"~ ti_msp_dl_config.h

D Event.dot

RIFIFEE TG , SysConfig 2 ¥ &l 2-48 ForiisClt. M, DESURFIREFECE , DILECIEER I
JEUE B AT 2 FB Th e -

[—_:' timx_timer_mode_pwm_center_stop.sysc

T IO TIES

& 2-48. SysConfig F 54

ME— 6N () TAE A B SRR R At . AR BiE SDK ARRS — 2L B PWM i, BRICTE 75 5824 ¢ SCA

30

M Renesas RL78 #/Z7- Arm f7 MSPMO AT #1575

English Document: SLAAEF9

ZHCADB2 - NOVEMBER 2023
HER R

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCADB2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCADB2&partnum=
https://www.ti.com/lit/pdf/SLAAEF9

13 TEXAS

INSTRUMENTS
www.ti.com.cn LR RGFILFE
5. fEfFRE.

¥ LaunchPad i AT & M. R4S AL E |, /45 DuPont 45K PA12 &3] LED 35|,

6. AL

Solution 1

& 2-49. T E

TR AR T AR AT DU I XU AT A ) A B I — AT A __BKPT(); SR E .
33#include "ti_msp_dl_config.h"
34
[35int main(void)
36 {
37 SYSCFG_DL_init();
38
‘9 D ime artCounter(PWM_@_INST);
48
41 while
., ™08 Solution 2
faa}

B 2-50. BINWT SR TR

SRR IATIRE (PR 2.2.2.2 ) FFRAIEZE R AT IR RS | AR ASIZE s T )4 LED.
7. £ PCB FEJf3 A F| Altium Design.

HARS NP 2-51 . $#%] MSPMO #4471 K Ultra Librarian TEMAND ( FERLY 2.2.5) . it View
options. EFETF I CAD ¥ A5 IHEF |, S35 10T LLIRTE Altium 1t lib S0
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MSPMOL1306 @ scrive
Product details Technical documentation Design & development Ordering & quality = Support & training
Design & development
For additional terms or required resources, click any title below to view the detail page where available
All  Hardware development  Software development  Design tools & simulation  CAD/CAE symbols
Package Pins Download
SOT-23-THN (DYY) 16 -
VQFN (RGE) 24 View options
VQFN (RHB) 32 View options
VSSOP (DGS) 20 View options
VSSOP (DGS) 28 View options
o ﬂi Texas
ubgétﬁgn- INSTRUMENTS
Texas Instruments - XMSMOL1306SDYYR @ Englisn -
Symbol Footprint 3D Model
e
L=
=]
2
]
L =]
SR
Nomal View v a Basic View il }
SOT_06SDYYR 1 v o SOT_06SDYYR_TEX v o
t 3 CAD Formals & Download
&) Q’ Texas
L.blf'lg-r,gn- INSTRUMENTS
Texas Instruments - XMSMOL1308SDYYR @ English -
Choose CAD Formatis) Returm fo Proviews
3D CAD Model & Mentor »
Alium ¥ Pulsonix b
Altium Desiglmrﬂ IF | Quadcept »
[ pcaDwiaiF - F
s TARGET 30011 »
O peapvisTk L5
Autodesk > =i
Cadence »
DesignSpark »
KICAD »
Symbol Pin Ordering & Sequential = I Footprint Units & Engiish (mil) o
| have read and agree fo the Ultra Librarian Terms And Conditions
~ - ™
BT ANSHAEIE
/9 2.51 \lltra | ibrarian T B4
32 M Renesas RL78 #/4:+ Arm /1 MSPMO HIiEFE 757 ZHCADB2 - NOVEMBER 2023
TR

English Document: SLAAEF9
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCADB2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCADB2&partnum=
https://www.ti.com/lit/pdf/SLAAEF9

13 TEXAS
INSTRUMENTS
www.ti.com.cn LR RGFILFE

FE RGeS, R 2IZ4T Altium Designer A J:4: i PCB FEAR R EE | tn& 2-52 s,

Step 1. Open .PjScrfile Step 2. run UL_Form.pas

Cul+O

. UL Formpas

UL_Import_XMSMOL1306SDYYR.PrjScr

Step 3. import file

UL Import X

f Start Import

/

XMSMOL1306SDYYR.txt

Fle. | |

A 2-52. 24T Altium Designer {7

SERGRLELIRG |, RGURAE [ IO I A e B St

2-53. PCB &A1 FEH E i
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JE— SR EMTSNANBIEN AD FErh | il 2-54 s, fEbERE E o Al DAk R B KA1 PCB.
~» Share ﬂ ¢ i ium Vault - T e =

Data Management — File-based Libraries

File-based Libraries

Miscellaneous Devices.IntLib

P XMSMOL1306SDYYR PeblLib
79 XMSMOL1306SDYYR.SchLib

=

Move Down Ins Remove

Set To Defaults w  Save.. w

& 2-54. B \EE
8. {F MSPMO #1#it.
9. KHiREAg=,
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AL

3 ARSI L
3.1 CPU

MSPMO #7%1%T ARM Cortex MO+ CPU k%284, RL78 &%3:TH A &1 RL78 CPU WX ZEH) ., 7 3-1 M3
7R T MSPMO %% CPU 5 RL78 [— /& IhiE Lk

% 3-1. CPU ThfE&

Heftk RL78 MSPM0G MSPMOL MSPMOC
BEHy % RL78 W% Arm Cortex MO+ ARM Cortex MO+ Arm Cortex MO+
A& cisc RISC RISC RISC
WKL 3% 2 % 2% 2%
THHE ( Bk ) 40MHz 80MHz 32MHz 24MHz
DMA 2 2 P I
Coremark/MHz 1.5952 (D 239@ 239@ 2.39@

(1)  RL78G23 [f15 #27E 32MHz TAEMi# A1 Renesas CC-RL V1.12 a4 NIRAF1.
(2) EH%h ARM B 5 M E) “Arm Cortex-mO+ 4T 8522 7 124t

3.2 A XFfERR L

3.2.1 NfFThie

MSPMO il RL78 %741 MCU EAG LG KM INAE |, F T2 6 ] PATFE P AT AN AR e $ids . 3% 3-2 R T INAET

R LR .
x 3-2. NRIRELLE
Ly RL78 MSPMO
¥ TEFE INAE RL78Gxx i 1KB % 768KB MSPMOGxx i [l 32KB % 128KB
RL78Lxx i 8KB & 256KB MSPMOLXxx 7t Ffl 8KB Z 64KB
RL78Ixx. RL78Hxx & 8KB % 512KB MSPMOCxx 8KB & 16KB
RL78Fxx iii[fl 8KB Z 512KB
A N RL78Gxx Jii[# OKB % 8KB
RL78Lxx ji[f 2KB % 8KB
RL78Ixx. RL78Hxx i OKB % 4KB
RL78Fxx jiFEl 4KB %= 16KB
BN RN FE 7 AT 32 fir 64 fir
i N 32 firsk 8 fir
e 2kl Hek/N (512B 8] 1KB ) FIX K/ (1KB)
TGN (AR ) TEAER KN (AT2E )
REBE - 2 MR AL 256KB K8 - 1 NEfE
1C 44 (512KB) - 3 M Efi k" (3
T 256KB [ A3 1 - 2 S TEfETR
il 8 firmk 16 fif AT (64 11 ) BLEAF
R FEFP INTE AN (32 41) BANNAET (64 47 ) BHEAT
i N7 AN NAET (32 B 8 )
AR EERR (R 256KB )
ETRARDA IE W H (RL78F23. F24) Y
=Sl = 2, B
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R 3-2. INFIIREHLE (48)
iebk RL78 MSPMO
ekl P P
FAH 1000k ( HAUH ) 100K ( F#B 32 KB ) 8% 10k (
32 KB )

(1)  REZHBRLT8 S[A WA ( — MUBSLEREET— MR ) |, —L8HA 512KB RESINTERI RL78IMC #34H A =/ MR (T
AMCRD LA A — DB A ) ©

K7 _ERPHIH A INAEDIRESS , MSPMO INFFEE B A LL R ThAE -
o LEEEA PR H T B P S 3R L PN g R R R R R A

o N EBGWFE HEE A A

3.2.2 [NFAR

NAE 7 N — DB, BRI A il d i — D B — e NI AE G X3, JF 0B R gtk
25 8] LA IR (8

3.2.2.1 NFEXE
% 3-3 8 7 RL78 #3451 MSPMO 2842 (1) A £ X 35
x 3-3. WX HE

RL78 ( BB ) MSPMO
7 X35 MAIN SRR 7 ARG A4
gl &% (M INFR P IX 35, NONMAIN BCR il &

Jr %A 1D B

INAF R A TR %4 1D BSL it &

WIS

CALLT % FACTORY B0k D &

R DATA®) ¥rff ok EEPROM 1/i

(1) FEEHWAS] SHE (7% 0 A% 1) () RL78 34E T LASZELE] A He I fE

(2)  HAAMEiERT MSPMO 254£7E BANKO ( ME—fFEMI47E1k ) E5231 FACTORY. NONMAIN Al MAIN X35 , J H DATA XA T)
H. BAZAMEFAK MSPMO 234t 76 BANKO _ESz3l FACTORY. NONMAIN I MAIN [X35, , {H 4% Al 5231 MAIN 2§ DATA [X 8]
HAb A7 kiR ( BANKT % BANK4 ) ©

3.2.2.2 MSPMO £9 NONMAIN 7Z7#&4¢

NONMAIN [N 7% BCR A1 BSL A 15| 5 8 IACE & 4785 , lin FLASHSWPO 1 FLASHSWP1 ( &S
RI5RNg ) o ZXIA TR AL H ). BCR Al BSL #FHAT L B 50 |, IX L85 mE al DUR B NER A ( ETF R AN
PEAS A A ) Al DUE I 2w A2 2] NONMAIN A7 X 350 HH (R R R AT R e T BE T 18 24 ( 74 P gm e
W) 2 HL A ) .

3.2.2.3 RL78 HINFEF 772

REFR T B8 7 A7 X0 ) IN A7 74748 ( SFR RISE A SFR ) Tl INAF4afE . Bl , FLPMC 7547 25 nJ LA il
FRBD RO INAF (1 i3 FH B2k F 4w AE | T DFLCTL 274745 FH Tt FH Bl ek 508 TN 7 10 U i
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AL

3.2.3 ik A3\ SRAM

MSPMO 1 RL78 #%| MCU E& T 176i# N FHFE P2 1) SRAM.

#* 3-4. SRAM ThEE L

B RL78 MSPMO
SRAM 78 (V) RL78Gxx Ji[E 0.1KB % 48KB MSPMOGxx 16KB % 32KB
RL78Lxx {5 1KB % 16KB MSPMOLxx 2KB % 4KB
RL78Ixx. RL78Hxx it 0.7KB Z 32KB MSPMOCxx 1KB
RL78Fxx [ 0.5KB % 32KB
FEBRRE PR MSPMOGxx :
MSPMOLxx : ¥ #F
MSPMOCxx : A2 #
ECC ¥ (RL78F13. F14. F15. F23. F24) MSPMOGxx : 3 HF
MSPMOLXxx : 3 MSPMOCxx : A3
B34 ( RAM Bji° ) 2 &

(1) RL78 SRAM g —/MipsE XN Tl N & 1745«

MSPMO MCU fu & ik Zh#EmitERE SRAM |, AIEZS A SCRFR CPU A3 [l N SCIL RS RPIRAS Ui . BRAGRS 2 41
SRAM i&T] Fl F1etk s B, Bl AR . HEM4 R%E. SRAM WAIZ T BEIR. (1L TR T 54
fREE , (B RWI R & E R, IR T —F SR PLE] , SR AREF L 1 KB 23R 5HK 32 KB SRAM #E47
PEGHRY . £ SRAM /M 32 KB s I, 234 %A SRAM 14t T 5 /47, 5 T T ARSI SRAM I}
EAPIEAR |, BB E—EFEE EP7 Ik CPU 5 DMA ZAME s AR . KACHS 3 E /£ SRAM ] LUl
i SEEL SRR IR AR AR AN PR T RE SR 2 i S G R B PE R

3.3 LM B EMLLE

RL78 #3141 MSPMO #3/H3 BAT iR AR AR LIS, JF A AR AR | ) 3t e K 2 1 B A R e 8 B PR A 2 Avr
RERWRAS A IEH R 5. & 3-6 HEL T IXPIAD R FIAI ST 0L S REE R 2 ) A ZR 510 H) L i R A R A

#* 3-5. LR LML

RL78

MSPMO

POR ( & i ) M

ETHe

(DACRSH

: VDD>VPOR s Bt POR & | BHEEANL (POR)

ETHEI : Vpp>POR+ |, i POR #K
A, PR EREEMEN BOR

1) Vpp<Vivpn © ZEBCT G RAE S
2) Vpp<Vpvpu : AR LVD EAfE S

RS Vppo<VPDR » R POR & BRI Vpp<POR-, BT
IDAER=S POR IR%Zs

LVD ( R INEE ) - EAkiat | EFHEI : Vpp>Vivp , B LVD & | RES A7 (BOR)-0 2% @ TSI Vpp>BORO+ ,
A5 A EEPATE FEAE |, HFE3 PMU
TR Vpp<Vivp , £k LVD & TGN © Vpp<BORO-.
(AR REE BOR WA

LVD ( HERNES ) - RS | BT - Vpp>Vivon » B LVD & | RIEES. (BOR) -1 & 3% | RGN -

frkst VAR @) 1) Vpp<BORX- (x=1, 2, 3) , 4 s b
RS 153K , BOR HLig H 3% BOR B

3%y BORO

LVD ( RUBAIES ) - i

TR Vpp>Vivo , BLVD £ | AiEH

(VAERS)

R LVD ERifE5)E , 4
Vop>Vivp B Vpp<Vyyp A ST
WHRES
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AL

R 3-5. LHBLEMIE (4)
RL78 MSPMO
RTCPOR (RTC L& fr) |i#idt# RTCPOR B HEIEHE | RTC fAH<H4hi@id BOOTRST. BOR 5 POR 411
R L SR A2 AL RTC F1 XT1 3R%
%%

(1) £ RL78 &fFAA SPOR ( Al LR ArARs ) , oA IURIN ARAs: Bl Fl 1 vy AE i o B 00 T A 9%
(2)  APUATTER BOR HI{H HF (BOR0-BOR3). fEJEzhMHiE , BOR MI{EHIAZ N BORO ( HARME ) , M HIAA LITRE N Vpp J/MEJE
o HBNE , AR DLE R R S BOR Ml LU AR (B ) AR H P o

RL78 &/~ & BIE AR &N Vppr < Vpor < TAEHE R < VivoL < VivpbH. MSPMO N HL R BRE A 1)
K#HH 1 POR- < POR+ < BORO- < BORO+ , BORO+ J& B i P & HL % 1E 5 38 17 148 5E Vpp S /IME -

Kl 3-1 B78 7 MSPMO £ 2068, MSPMO #4446 HARA %5 « EHEENA (POR). RIEENAL (BOR). 51 FEAL
(BOOTRST). %457 (SYSRST) #1 CPU & 17 (CPURST).

& 3-1. MSP EfrTfk
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AL

3.4 PR SR LR
3.4.1 R

RL78 Al MSPMO #3142 MR (I SR, BLIE A BRSNS BH I8, FTSCBUIR R G RA IR FE. 3% 3-6 31/

T RL78 A1 MSPMO #5F f &8 Al A R I il 153, JFARIT A SR MFE R A P R I B AHSCTEANS
B, WS RaSRE R R

R 3-6. R AL
P i RL78 MSPMOL MSPMOG MSPMoOC
W ERR G2 fruocolfin © N EBEEIR 2L | % | SYSOSC : 4 MHz & 32 |SYSOSC : 4 MHz £ 32 |SYSOSC : W3 24MHz #&%
=& 40MHz |, 7~ PLL 424t MHz [ 3 3546 % 4 MHz RS 4 , Al |4
80MHz (1] & PLL $2ft 80 MHz it 45
fiv © W IER GRS, R AR
4MHz
fiL : PEBRIEIRE 4% (15kHZz 8%, |LFOSC : P 32kHz & |LFOSC : Py 32kHz {45 |LFOSC : i 32kHz kAR
32.768kHz ) iR 2% R o it
fwot : WDT [N EIR% 28 (15kHz) | A& AiER ANiEH
IR 2R fy : ik 20MHz [ AR ey , v | ASnTH HFXT : 4MHz % 48MHz | ANA
N PLL 24t 80MHz i &b i (R SRR AR 3 2, AT
PLL 42 80MHz it gh s
for : EAIRG 2 ( 32.768kHz B, | ANATH LFXT : M 32kHz 45 | /AT
38.4kHz ) L

3.4.1.1 MSPMO 7R%#

MSPMO 231 B Z RSSO b is | A0 45 N Bf AN AN BBt i | AT SEEU IR A AR ThE . 38 3-7 51 7 MSPMO
SRR B R . TR, JRIERTA SMEEC R A AR R . MG R BB TSR E B R

% 3-7. MSPMO0 MCU (#3555

=yt BB P
R SYSOSC ROHRT I (TR A AMHZ 5 32MHz , I PB4 16MHzZ 5
24MHz )
LFSOSC AR 4 ( SR A 32kHzZ )
SYSPLL () BA W GRFR AR ) A %% PLL
HhER LFXT iR ARTHFE S IRIRG 28 ( JLA%h 32kHz )
HEXT AT AR 28 (LA N AMHZ % 48MHz )

(1) 1% MSPMOGx #4 HA5 SYSPLL #:% .

3.4.2 M S HE

AN B 5 AT A0, AT D A SR A5 S O e B 2 A A b

#* 3-8. A5 5L

I B RL78 iif4h MSPMO [4f
SRR RN =7 o EXCLK (fex) HFCLK_IN
Bz EXCLKS (fgxs) LFCLK_IN
ESSN IR B fux HFCLK
SRS P fsug #8 LFCLK_IN A1 LFXT
PLL HaEda Hi Bt o feLL SYSPLLCLKO. SYSPLLCLK1.
SYSPLLCLK2x @
ARG fuan @ MCLK. ULPCLK ) (BUSCLK)
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R 3-8. I ESHE (£)

B S B RL78 & MSPMO B4

CPU/SNR TR AT 8 fman 2X fyp/n @ % HSCLK ©) 1 SYSOSC

CPU/4ME AT £ fsL LFCLK ( il 32kHz )

¥ CPU fork CPUCLK

RE BB BB B fork MCLK. ULPCLK

OB AT B fux~ fine fwans foos fups foik MCLK

AR TS B BymT A fsugs fiLs fsis foik ULPCLK

B SRR T A& H MFCLK : 4MHz , 5 MCLK [l
MFPCLK : 4 MHz

(1) fsup &R RERIF TARSSM ARG 4% (fur) BURATSMEE 7 I £ (EXCLKS) 1T R G0 40

(2) SYSPLLCLK2x FJ3# & PLL %R B % | AT ik4T 240

(3)  RL78 113 RGiH B KIFET fux 3K fuoco/fine

(4)  MSPMO {13 R4 o kU5 T LFCLK. HSCLK 5, SYSOSC. MCLK J& PD1 [ FE R4 4 | J§H MCLK ¥ ULPCLK #& PDO ¥ &%
NEE

(5) fup RERG/PLL I E | n ATIEFE N 1. 2, 4eeeeee KL H RLTS #3416 fyan 1579 CPUMSME IR S Bl , — 1k RL78 #3446
fyp/n 1 CPUISMEEI i .

(6) HSCLK i+ SYSPLL 5t HFCLK.

£ 3-9. HMEATEPIR

g RL78 MSPMO
LRI (RTC) fin fiLs fuxs fsuss foik LFCLK ( LFOSC. LFXT)
UART foik BUSCLK. MFCLK. LFCLK
SPI/CSI ( fj4Li SPI) foik BUSCLK. MFCLK. LFCLK
12C foik BUSCLK. MFCLK

CAN fuxs fups fork PLLCLK1. HFCLK

ADC fork ULPCLK. HFCLK. SYSOSC
BT ER fuoco~ fits fuxs fsi~ feris fups foik frmksz | |BUSCLK. MFCLK. LFCLK
P& fors fouk ULPCLK

(1) Fruxez U T RL78 MCU 9 16 it 2852 ki S i
3.5 MSPM0 T{EM S MELE

MSPMOL MCU $& £t Ffh 5 22 TR ( B ARt ) |, FIARYE N ZR AL 8- Th#E . 1k S X HE ThRE M = 2
EHFI T : RUN. SLEEP. STOP. STANDY #1 SHUTDOWN. CPU £&7Eig T HAT/ChS . 4his b=
A G A NERR . 15 IE B AU Qe B s AT, SR sl 2 52 25 F N S N AZ AR R 2%, DASE KRR 2 s A1
e, R H HAEET NRST. SWD stk (O &)@ f T IC R R LB M . 1847 HEER. (F b AN A
FEZANTTBC B A SRS E TR (B4, RUNX ), H T Pt fe S ThEe.

NT 5P RE RN ThFE , MSPMOL #3(F 58l T W/ YRR : PD1 ( T CPU. fFfias flm kR ab st ) i
PDO ( TG (RIhFEANE ) o« AEBITAIEIRER T , PD1 tGZmE s | (BT Ha i R &28 ] . PDO fEiz
17+ BEAR. (ZIEFMANIER N EZ&iE R . PD1 #l PDO £ Wi FERa22H .
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AL

3.5.1 TEEA LR
% 3-10 A ZELLE T RL78 f1 MSPMO 2844,
% 3-10. RL78 221451 MSPMO 224k TAEHER ik

RL78 MSPMO
TAeER L THEBR L
MAIN RUN CPU fEE #%4i #h Liz CPU. 4P AI4NE TAE Z1T MCLK A1 CPUCLK 8 id s isf 4 Y
17 ( SYSOSC. HFCLK % SYSPLL ) iz
47
CPU ET &4l #h Lig4T |CPU. WEfAIZNE TAE MCLK #1 CPUCLK iffijd LFCLK
(32kHz) iE47
HALT CPU fEERZM4h iz |CPU #115&17. ER%m4h |SLEEP CPU f21Liz/7. SYSOSC {4451 Flik
17 GEHEIT. T RGN BIRS A AR R G AR T . EE
Beli B . KZHIMETIREH T PR (R RS . MCLK 3 i bkt
BLEAT . A REAT -
A A3 CPU 1% 113E17. SYSOSC {547 ik
&, A R R B AR . K
R B RS . MCLK i
LFCLK iz17.
CPU £ T R4iM4h LIG1T |CPU #1HiZ4T. £ RGN 4 CPU {2 1HiZ1T. R 58 Ak Fk
IEIEAT . T RGN Ehdkstiz Ao GRS SR F RS . MCLK
7o KZ SRR T LAIZ 3T LFCLK 3817+
17
SNOOZE®~ ¥ |CPU 2113247« fuocolfin FFIGIEIT | fxs fex Ml fp 1L [STOP CPU 1% 113817, SYSOSC IR {7
BT, 1 STOP i3k F {dF i) 7 2 Gt b AR A 4 4k . B LA ER S R A IR . (i
ADC. UART 5§ CSI 44 1 T BATE AN iZ 4T CPU Ht % BARRR IR AS . ULPCLK PR A
M FIEST. 4MHz. PDO )3/ H PD1 %8 . ADC
SRS BUSAT »
5 STOPO #f[F] , SYSOSC #i
ULPCLK #4135 4AMHz
A CPU fIbizfT. iy se hak ik
#%. ULPCLK LA 32kHz 35247 -
PDO i il L PD1 25 F . R34l
ADC.
A3 A3 STANDBY CPU 1511817, Rl 23 Ak PR
#. Pt PDO 4M 5420 ULPCLK FI
LFCLK. A3 ¥#F ADC.,
5 STANDBYO 2518l , X TIMGO/1 #zik
ULPCLK & LFCLK.
sTop®” CPU 115817, £ R 15817, % E STOP B | b AT T FE R LSS i o
W T REN SRR . ARG L.

(1) CPU Al PASE fin/fhoco~ fx~ fex Y fpr . FIZAT.

(2) XNy CPUMSME RN B (fok) 1$% 1 Mg v LIR& % , 4 BEdRE SNOOZE .

(3)  HAgN CSI. UART FIBEUAE 4455512 SNOOZE 5. 7£ CSI 8 UART HtiiHzlit. T 88 il i A5 5 R HAREH i SRR
MCU ¥ M STOP # Uiy SNOOZE . SRJETEAIZIT CPU K AL FHIi CSI 8L UART il |, PATHEEUEL |, 5545,
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3.5.2 KRIFEAEA T H MSPMO IhEe

EARIHFE TAEAR R T , MSPMO A5 ek 4N SR 2 i ] F M el is 47 3 FE T RE S 2 B IR . A5 AR EAE R | S
KEE T MSPMO #34F FIRE R R i AR TAER 0T R Thae” &, Bt -

* MSPMOG350x & 15 5 da il g5 B 2=

+ MSPMOL134x. MSPMOL130x &4 15 51z th e $dm %

+ MSPMOC110x. MSPS003 J& &= 5 iz ik e Hi &

MSPMO 28141 55— T I e 2 5o e S5 RE i $h AT B OB I B g SR . 1XfF MSPMO #8#EREms Ab TR ThReR X | 78
AR AR TG EIRAS |, (HURBEWS fil R BTG A5 . M D PUs i B i SR R A2, MSPMO 28 RE s puig
Ht PN BB R T s e T 22 T i P T R A 3R N O e ) A A X DA B R R AR A o IX R VR IE R T S
EL#i#% . GPIO 1 RTC HigmefiE CPU ; £ SPI. UART A1 12C ; 8ifii % DMA &% 1 ADC ¥k | [&]0 7E f A%
IIAEARE R BEHR . A5 9% S A0 I i SR S B DA B AN BE SRR AT & 1 BARVEN(E B, | 1521 MSPMO 284455 TRM
AT

+ MSPMO G Z7%1 80MHz fiidas i 284 A 223 F Mt

+ MSPMO L %% 32MHz iz fil 885 R &2 Tt

+ MSPMO C %% 24MHz iz il e+ R 2% F- it

3.5.3 HEAMRIhFEMHER

MSPMO S8 EFE AT S5 A5 0 _WFE( ) B AF I _WFI( ) $5 4 S8 AMRThRERE R . R ThFER b 24 iy e Y5 5
W BB RE o AT HL USRS e IR AR e e BRSO B . DA R EICR RS 2 R S 1 B 9 AR AL O
DL_SYSCTL_setPowerPolicySTANDBYO ( );

STANDBYO n] B ik 1) TR . A8 BEHJFIRIE ) driverlib APl K52 #%3% |, 155 i MSPMO SDK
DriverLib API 8 1IX —#4r . BIES I L R~ |, X RGN T AR TR R, B4
MSPMO #3448 27~ 1

3.5.4 MRTIFEME ARG R
S % SDK ¥ H 3t , £ examples > nortos > LP name > driverlib H13& S DR AL R 1
3.6 TS HE

3.6.1 HITAIRE

MSPMO 1 RL78 &M #8414 110 7] FH AN G R 27 A7 AL Fh I A S 5 . 3R 3-11 RS NS R 5 1 b R &
FS AL . R IRl W I e R, et . AR 2% AT IEAE AL B R BTy, bR 3% HRewi B
e AR FEA S A R WA o

£ 3-11. PR
LI RL78 MSPMOx
iz PR« AR 58 43 g P e TR S e SMEEHE - NVIC £ A 32 MAHLAME s ().
AL AR E . NMI. ifi#gl%, SVCall. PendSV. SysTick
e BRI a2k ¢ s E @) BRALSES - NVIC %i'5 ©)
] BRI 4 AT 0 0L 1. 20 3 %@EE? (Ehi. NMIL TSR ) HA [ e i iRk gt
-3, -2 il -1
SMEHITE 4 AT RFRIRSE S - 0. 64, 128, 192
P i & PROxy Ml PR1xy #F77-4% : AT U E A FERCPWIEES  [NVIC 19 IPRx #5178 « FIT BB AN ik S 2%
o B B MKxy 251785 © T I8 /28 FH MR S A T B i v e HMEMIE) IMASK 25 174% © T Tc B v i 4 R 2> %
FEEIE R @
NVIC #1ff] ISER #1 ICER Zif74% : FT /3 F szt 4k
Hh

(1) BR7T NVIC 4}, MSPMO #344 ik v LIAFAE Il 4 415 ( INT_GROUPO I INT_GROUP1 ) , LMEREWSH 32 ASLL L1 oh i b e 4
FJ NVIC,
(2)  wERZBAAGER PR EA RS AR, B R L e 2

42 M Renesas RL78 #/ZF Arm [17 MSPMO A9iL #7155 ZHCADB2 - NOVEMBER 2023
eI R
English Document: SLAAEF9
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com/document-viewer/mspm0g3507/datasheet
https://www.ti.com/document-viewer/mspm0l1304/datasheet
https://www.ti.com.cn/product/cn/MSPM0G3507
https://www.ti.com.cn/product/cn/MSPM0L1305
https://dev.ti.com/tirex/explore/node?node=A__AKc6sRDImfLcqfXkLIu3AQ__MSPM0-SDK__a3PaaoK__LATEST
https://dev.ti.com/tirex/explore/node?node=A__AKc6sRDImfLcqfXkLIu3AQ__MSPM0-SDK__a3PaaoK__LATEST
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCADB2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCADB2&partnum=
https://www.ti.com/lit/pdf/SLAAEF9

13 TEXAS
INSTRUMENTS

www.ti.com.cn A2 5
(3)  wWRZA NVIC W EAHFEM TR , NVIC 45 R anmExT R it /e 42

(4)  MSPMO F = {4 BERE e AA G FE 25 A7 2% 4017 3.6.2 TR

3.6.1.1 RL78 foi fr s 8

RL78 &+ il PROxy fll PRAxy 2Ff7as W B &Pl sf H 064 , IRl MKxy 25 474% 5 HIZ8 F vh b 2
filn , K 3-2 Box 7 RL78 BYAHS AT BE i b Il 2 IRk o AR Wl SRR/, AR R ) El F89 R IE
IE=1 LUJS A A i SR ML

E 3-2. RL78 KA EF ] R i W B IR &1
3.6.1.2 MSPMO /4 455z

5 RL78 #M4- AR , MSPMO 2811t NVIC 1) IPRx %17 28 W B &AM ME T s 8 2e 2%, FHiEid NVIC 1K)
ISER F1 ICER &5 17 %% 5 /B TH Bt e /8 B i . SR IMR R Wi B & S Fh P Wi 26 2F . il , VR AAMSE R IR |
UARTX B Z /Wi gc A, B &0k i o s . A I 254 H A8 (1R 7S AN T 2 A7 2 3E T4 B o
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3-3 SR 1AM TR IR o

& 3-3. MSPMO (141 & it B IR 45 #

3.6.2 MSPMO HIE-AEEF

MSPMO MCU EA —MHAFE LS | nRECr N — DL fem e 7y — stk SR B s —4le L=
PERATE (KA ) AT (R0 ) SEOLSHPR R |, SRS R A AT [ 2 e B 5 e A B e A T G R B
HIH A R FAF LT B, SO E B ERE T DU F 8 BN B BT (PMCU) 3EATHR T, DARA PRAF 7E 0 ZE AR I
PRATHLYRIE , MTTPAAT fi e A

FHE B A F T

o AEHIER (IRQ) &4 3] CPU IS FAF
{25 DMA fil % 241 %mE] DMA )4k e

o ARRR] 5 NS UL E AR B R AT A S e

FE B GHE N SO A F R AT E B F AT I . SRS =R . CPU i ([ e S i
Hi) - DMA gl RGBT B . Bl , B 3-4 Fros Jvid FH#

HAG P A H S 6 MRAEZ A - RIS, IMASK. MIS. ISET. ICLR 1 IDX. X6 F25 47 3440 H%E 8 |
Wi 3-5 fis. BUEBERUG , RIS il MIS Zf7 s 48 m g i b W, IR — 3. Wil CPU Hiili B CPU
HHT RS T , TUERE 1IDX 2R 72K iERR RIS Al MIS 272 h i s i se e iy |, IR acm il e ek v
T P28 5 R [ 2 R A Ao

& 3-4. A EAFEH
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Bl 3-5. BB HETFRAR

K 3-6 JEoR T HAWL . ANRINGIEE AR R E ST B, TSEIUAN E B A R . T2 i A
MSPMO (A HEFE 7 FIVELNE B, 152 MSPMOG K22 Fit. MSPMOL £ AR 2% F/if o, MSPMOC AR
SEFMI FL By

& 3-6. MSPMO Z5{4:A0 = i kb 3

3.6.3 RL78 -4k 48 (ELC)
— RL78 MCU HIF -5t 2% (ELC) nf LAAH ELER: (8542 ) WNEEAAMsEThaei b i3t B X st $
4, RL78 MCU W LA E £ AN ThRE 2 R ELE) |, Mt 4id CPU.

K 3-7 Eon T ELC IR THER] . ELSELRN #4785 ( H-Le8% -4 f ELISELn A1 ELOSELn %547 8% ) fE A3
PHE 5 5K R R A M Th e (B4 B RS Dhfe ) e, A EIH) ELSELRN 788 R A A S 1F
KA, MBE | ELSELRN 27785 E v T 88z H ARSME T BRI ERAE -
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B 3-7. RL78 - EEE 2
3-8 Bur 7 AR ELC Z A5 R . K AN T RS AR B HAEAE 5 P AR v 42 ) el % o DR i SR 1) B8 A2 sy

FriZfe 5 HIfE ELC HIFIERAR. Bt , Jowrh Wizl , 4G S # T U E RO i o et i
PHES .

& 3-8. RL78 {471 bt kb #
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AL

3.6.4 HHEHLE

RL78 1 MSPMO BB N FA I FA- & H L AT e .

x 312 EHFHEHEER

# 3-12 7R 771 3.6.2 AT 3.6.3 L.

s RL78 MSPMO
RATE L% Ak
ThE CPU. DMA fil k2%, 4 CPU. DMA fili % 8% #h%
BEEX 4% — CPU R BT S ) FL B LR giib

4h% — DMA DMA Fil#g (1)

A — AhK FpFaE A ()
PR RAT R (1:1) J=bapst

—HT ()P

(1) IFIEPTA RL78 #fF#EA DMA il s A S i ilds | JEek RL78 SfFbiAH A, ik # B.
(2) BN HEE T DR E Y —NMT R (101 Bl ) BT (12 088t ) |, ARG T FER0iliE .

3.7 AR R
3.7.1 WRALE

Arm SWD # £ JTAG ¥ 12 MSPMO #3441 3= BRI S RE 4% 1 o 1245 1138 0 18 S FH A P O R 340 ) A0 26 7

FESATRNE A

5 MSPMO 2444 [F] , RL78 #3#F A SWD H£kh] JTAG i1, RL78 #sH4# FH & FH 1 N fE 9w FL 85 ( PG-FP5/6.
E1/E2/E2 Lite/E20 F LiRAM7E 23S ) AT AR MRIE. FFEESA RL78 Tz il 2% 2 [a] FUiE (5 & 4 TOOLO 5|
Wit RL78 fds ) 23 (196 I 28 UART 34T ER AT 84S BT .

3.7.2 R LR

3.7.2.1 MSPMO #95/-E01##/F (BSL) %72

513 INERE Sy (BSL) g Ak F2 Arm SWD [ Rt Mo 1245 DGR St AR LhRE |, il H IE L btk A\ 0815
BWIMER] . X VRl 5 R G0 TR A N a8 B DA 1Sk B o it 24T [ S . R R S
SO EENE , B BSL gk Nt u] ll T H14a 4 g fe -

3.7.2.2 RL78 W74 FE ( (E/HSFBE#1E )

RL78 [ 8 47 g AR S 148 ] RL78 Szl SRR ) UART [RIAMIEME ( 1ozt 3250 ASIC ) HEAT [ 4 58 357 .
MR ALFE T AR B A a4 1m] RL78 1 il 28 5 N\ BUHE 5 M\ iz ok i s R BdE . v ir RS N, & 3-13
Eb#: T MSPMO A1 RL78 #314 R 51 2 8] I gmFE R 222 5+

% 3-13. FREHEA LR

MIETIRE RL78 MSPMO

b zi A5 MR A EAT B8 AT YA ol mEE P

&tk APt 28 22 A AU ) PR A e 130 (1) LAEFET 1 CRC Ry

] E i &, RIECE VA 51 B SGR T RE

WIS SALREHUSE TOOLO 5l AL T HF 7E R4 BOOTRST. SW #EAR 1 45| it T
T

we Bl BN ISR, 24atkg O HEHE. fREEL BERR. SN EMEREREL RE
HITWE . RIS B

FA % #
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* 313, frfEE (42)
WIZTRE RL78 MSPMO
RO % UART UART. 12C. SPI ( A E XHifE ) . CAN
( EHRIEM )

(1) BIRELFAIER. EANGLSME
A, RL78 #F 3CHr B4l |
RL78 fridz il 2% H g P e ok B 5 N AF

4 Fp A L
4.1 #H 1/0 ( GPIO. IOMUX )

g

MSPMO GPIO Thfgi#id I RL78G &Mt 1A DIt -

BRASAE S 2R B b T4 ) T D RE -

FEEHAR T GPIO.

| S#%. {{iff] Security Set iy 4 7 LLAA I Hedz ik |

5 S NFIS T 5 5] S
AT B PR E S NAT, POz Te VE A SRS P48

RL78 fi fIARIE “SIIIThRE” A1 “Ii L DIRE” KARM M TTE

PAF & MSPMO GPIO i1 IOMUX Zjjfig i 5t B

« MSPMO GPIO 18REM IS N 10 A= i W &5 i gk
* MSPMO IOMUX #& 11 5T AN [R] 93  Ber Ao 42 21 5| B AEAE . IOMUX SV 2 A BB AN it iR s, &

MSPMO GPIO F1 IOMUX 3L [Fliiss 15 RL78 iy I Thae f 5| BIThREAHFEI I ThEE. Bbsh , MSPMO #24it T RL78 #%
AR B4 RS | flhn DMA #3E . ml i N JER S Thfg .

£ 4-1. GPIO Tt

Thee RL78 MSPMO
e e, bRE TR
BB ; i R,
JFR , N VAiE Bl
THr g
N TR R
WABRR CMOS 5k TTL # A\ B giﬁjﬁ“
FALL
MSPMO 7L 10 31 _E#t ka1 10
; < (SDIO).
GPIO B4 G {7531 FB MSPMO 75 10
(HSI0).
- HRAEH DA 88, JRHZN 56mA | k%) 20mA @Vdd=3.3V , # A= IR 10
31 GPIO @Vdd=5V F1 13.3mA @Vdd=3.3V (HDIO)
EFAEEMRE AL 2 =
HRINEE i PIOR 27 {7 %% ffH IOMUX
RETIIR Fa MSPMO 1] LLAs AN 8 i 3 U040 — 1k 5|
R 75 GPIO 5| R A&H ik
DMA ### GPIO 5 X7 MSPMO _f- i/
T\ BT .~ 3E8A
APENGEANE FHNAT T ke A e PO 777
FA P AT OB B Fa X # MSPMO _f- 7] /7
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HTI R

GPI0 RIGxHI

X GPIO RRIURHIE B | iES % MSPMO SDK /~UliEF -

4.2 BRARPERWERIRIES (UART)

RL78 #1 MSPMO #$eHtH T4AT 5720 ( eh e ) @ E Mo, X T RL78 1) UART |, tnifEThaefs T FHE UART
(R ERAT BRI T (SAU) A, s dhReni T SAU Biftiar UART 4 (4911 LIN-UART. DALI/UART % ) .
XFF MSPMO |, #xifEThRew 4 8 main , SR IhRew 4 N extend. b4k , MSPMO b fit RL78 #F A A &
FIZhEE , B0 IrDA BELE S Hr . B BE R ORI R I 2 o 2%

% 4-2. UART Thfetbi

Thik RL78 MSPMO
HAR 7 MSB & LSE st
fE /i DMA [{ESHERE P =2
it & (R ) %
SNOOZE #x T ik =z 2, EAIRDFER A A
B TS 2 )
HEKE 5.7.8.9.16@ 5.6, 7.8
LIN B4R 2 2
DALI B35 P 2
IrDA BEMFSCHF & P
SRR R AL IR SR & A
HHRBR (1S07816) i 2
MARThFERE R 2 (LIN) 2
SEbLR S wall % (LIN) %
SRR AR % 5
TR TR % fH
3t i e
Tx/Rx FIFO ¥ ¥ x 4

(1) TEAERE N 8] SRR E A

(2)  HBEKE 5 A& T UARTAX , 9 A& T UARTX , 16 A& T-FLedsfh.

UART B~
% UART AR EIE S
4.3 BATAMEE D (SPI)

i#2: % MSPMO SDK 7 il 45 7% -

MSPMO Fl RL78 #3775 47484 11 (SP1). XFT RL78 ] SPI, SPI ZhAEAE SAU ( #ATFEF #oT ) kb AR
CSI ( WP ERATH0 ) o AL, MSPMO { FHEHIB3 A4k KR SPI A E XU« S ki , MSPMO F1 RL78
SPI LR, (BAF/ER 4-3 FIHIER .

i

XFF RL78 , ANIEIZH I HEA R SPI SCRE A, 4» BIFR A SPI Afai{Lit SPI.

% 4-3. SPI TjfE B

By 13 RL78 MSPMO
BIELR SCK. SI. SO SCLK. PICO. POCI. CSx
F B AR IRE b 2
BABMLRE (=R ) I 4 % 16 fiz
BARM T (SMEER ) 7 %16 it
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%% 4-3. SPI DRELLEL (42)
ke RL78 MSPMO
16MHz ( 1% CSI00 , i 88 ) MSPMOL : 16MHz
2t
BAHE 58_ ';A:,;,_(lzﬁ(g ﬁ%iﬁi )) MSPMOG : 32MHz
PAITARR (FREBIER ) & =2
RS e 7 2 (4 M)
/O b pAR AT P =2
B MSB 568k LSB RSB A a7 N8 po P
SPI #& R Motorola Motorola. TI. MICROWIRE
& CRC % 7, MSPMO #24it SPI ZH{B s 3 st
TX FIFO 3FE % 4
RX FIFO JREE & 4

(1) SCHREIOER R P DR 38 0 A T AR T 5
SPI A% R4

xR SPI AR REIRIE R, 25 MSPMO SDK 7~ F5 7 .

4.4 WL (12C)

MSPMO 1 RL78 Y37 £F 12C 45, XJF RL78 HJ 12C , B ATFEF G (SAU) 4% ( FATERIIBLART 12C ) st 73

ATfE , M NCA SRt 1= Thne.

FF MSPMO |, 12C #h& At T 12C AT RER & 2 ThkE. MSPMO

18 3% 88 A1 B AR R RRIEE X7 . RISk BE , MSPMO #1 RL78 12C SCRE&AH MM, (HEA FRIIH MR E %

AR
% 4-4.12C THEE LR

Thee RL78 MSPMO
PSR H AR 2 (IICA) 2
EZ b £ (lICA) 2
BAEREE 1MHz S ( Rt )
TR 740 74
Hb i E ( B ) 1 ANk 2 Mtk
HHEE 5 H
W HE B R 2
WEETAL (fETEER ) R 2
AR R R’
FIFOIZE % 154 TX: 85

RX : 8 %4

DMA % 5
T G R R S 7S i s H
12C fRAGR B

A% 12C IR BIHE R | 62 H MSPMO SDK 7~ 1457 -
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HTI R

4.5 i1E5E ( TIMGx. TIMAX )
RL78 1 MSPMO #42 t & Fl it i 45 . MSPMO $& L BA AR DI RERITHIT 48 | SCHF MR D AE M5 4% 21 = 2 H L a1 1)

S LAER LIS
% 4-5. T BRAE
RL78 MSPMO
TR A AR FE B THER A AR AR
s TIMAO

bl itif %% RJ. RD. RG. RX  |i#fH TIMGO-11
T[] ] 8% = e AT ) 2 [SFy i TIMG12
FEAZY THIF 25 51 BT (TAU)

xR 4-6. TSR TRE LR

Thee RL78 343 MSPMOG 4% MSPMOL )58

Pis -3 8. 12. 16. 32 fi 16 fii. 32 fiz 16 fif
PWM P & P
ELiE/S 2 P P
%53 & P &
BIRR 2 P P
CI )l i) & P &
BYRARE 2 & P
QEI # & & )
BT 2 P P
TR ) =2 2
HR T P P P
B EFnETIse 2 P 2
[ 5 P 2

R 4T IR EEILE B

RL78 3658 MSPMO 4534Tfk i
TAU ANBR WA, 16 iR
32 7 [A) R T TIMG12 32 fir PR
it RJ. RD. RG. RX TIMA. TIMGO-11 % PWM. . B
& 4-8. TS B BB
b RL78 {Hif 28 MSPMO 123

PWM i i % RJ. RD. RG JITA I 254 LA S 5 B Lot R T
S i % RD. RG. RX P v 8
225 THET 2% RD FI A T 2
IR R B TH 2% BV T 35
s shes 4 ST TR AT 8 fL T4 S s
i g TAU BT TS 3888 B 1% ) e
THA ARG - 451

A RTINS FARS R B E |, B2 MSPMO SDK 7= BI4EF -
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4.6 & DALE 7T S (WWDT)
RL78 A1 MSPMO #R4& & FI& 1A THI &% o 2 AR AP AR BEAE 5 32 BN [R) B LT BRI, B 1 T 1T i 2

(WWDT) & 531 RA R AL

% 4-9. WWDT #r44

RL78 MSPMO
E#1ER 3 (WDT) LS T TR (WWDT)
% 4-10. WDT g thig

i) RL78 MSPMO0G
HOER 2 '
TR I AR, 7 e
LFCLK J§ I B
g7 £ 2
THER R 17 fir 25 i
i b o3 7 )
WWDT REL7R 4]

A% WWDT AR Bl rfE e
4.7 LTI (RTC)

%2 7 MSPMO SDK 7= {5l38 7 -

RL78 1 MSPMO" #4= At St i} 4 (RTC)o SZI I oh (RTC) REER Ay N A AR BRI TR PRI |, 3 DA AT % it — i3 i
T AL R R B AT AR . b, ANEE. BRI L. — H I L H AR T .

% 4-11. RTC TRk ELE

ek RL78 MSPM0G

FYRAER & 72
kAR 7 =)
FEHRIW 99 4 199 4
FEIERIE o &

T E RIS R 1 2

PI BRI S & 72
IR 2 =

HH 7 & 7=
RTC A%~

1% RTC R FIEE

T Y MSPMOG %% #F RTC.

&2 MSPMO SDK 7R{il#6 1 »
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ISR

5 BN L
5.1 B %85 (ADC)

RL78 Al MSPMO ##&4lt ADC MR IG5 HH N 7 E U5 5. WIS RYIFAA 12 fi2 ADC. B4t ,
RL78 | &%Fic4eflt 24 i1 A-X ADC ( AEARWTIBTERE R ) |, ATLL%E MSP430F676x. # 5-1 filfk 5-2 LthA T

ADC HIAIFZhRE AT A .

£ 51. THEeE LR

Thék RL78 MSPMO0G MSPMOL
YRR (1) 12, 10. 8 12, 10. 8 12. 10. 8
HHHEE (Msps) 0.888 4 1.4
TR (L) A3t 14 5
AEA I SRAE 16x 128x Se
FIFO 7 I B

WS : 1.48 , VDD M3 1.4, 2.5. VDD WS : 1.4, 2.5, VDD

ADC 2 (V) e i - 51
T AR i#1T. SNOOZE BT BENR. fFib. ARHL () BAT. BENE. fEIE. AL O
B3 2 P '
SMEREE @ Fik 31 w1k 16 ik 16
PR B ')EFQ%J@%&%%E%;EigEEE\ i | I A SRS Eﬁgﬂuﬁi FEHME T | TSR RS Eﬁgﬂﬁﬁ HRME S
DMA # & (DTC/DMA) % (DMA) 3 (DMA)
ADC & O ELBE# 0 7 (ADxL) i A
TRIB SRR 7 72 7
ADC ¥ & © ik 1 ik 2 ik 1

M

(2) AR N IEIE BHCR B SR T 5

ADC AT DRSS R ik, AT 38 TARAR

(3)  ADC HHCE A 2P ifi 5.
* 5-2. R
RL78 (1) MSPMO T
AR, PRESEARRKERER | Rl U ADC XA 7 UORFERIFE
e N T ADC ST R .
BREA, IFRAEAERERAR | Pl i s SRS RRE , Felie i
EHBR. R |l T PIETA AR 25 HEHI

™
ADC R R%5]

RL78 ADC ¥t s A4 IR IR AP S, BEAC Rom AR “17 B e i i 424 75 K

H % ADC REZRBIFIME S |, i5Z MSPMO SDK 7|45 7
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5.2 HLEi5E (COMP)

RL78 F1 MSPMO Z 41| 3 A4 A7 S L 3841 L SR LA il LU 2SR N T ik Ak . 78 RL78 | Lk~ A CMP,
COMP =, COMPARATOR x , M7 MSPMO #1375y COMPx. 7t RL78 G1F &%t | X4t x 45 A 0-1 , AL
MSPMO £ | iX2E x 454 0-2. £ RL78 R4 |, GIF 5T BLDC BNl HA @ Ihe b e | i
RL78 At R 51 = ZHA AT RE LA RS . LU AT DL Al S A A8 SR BN, 0T A H S
ARAR b B B/ PWM {55 . %% 5-3 JL& T MSPMO Al RL78 Ebi st B Th g bh s 45 3 .

2 5-3. COMP IjgE&E LB

gk RL78 MSPM0G MSPMOL
W] F P ik 2 ik 3 BiA 1
b LIS /O 51 ZHE M 10 511
s H R A ) 2 w2 R O w4
Z S 110 5l Z SR 110 51
S 4 AL RN DAC12 it () ,
DACS #it
ERA DACS it
PGA it Wi Vrer : 1.4V F125V /
P O OPA1 %t @) OPA1 %t @
N LS /O 51 LB /O 51K
LIS VGTEEE TN —— ————
DAY ST A IR P L A
BN WEl VRer : 145V W Vrer 1 1.4V #I 25V DACS fit
o DACS %ith
i OPAO #iith © OPAD ) 4
J+ 10mV. 20mV. 30mV J&+ 10mV. 20mV. 30mV
EES0 Jov 10mV. 20mV. 30mV | Ak OV B VeeNpp HIHABE (5 | A OV 5 Vipp FI3LAAE ( f
il DACS ) DACS8 )
2728 = =, e C%(z;%zﬁ%ﬁ (BN | 2, ik C%g%zﬁ%% ( B
HO LR E i TAUO FiHT 28 5 1 P % ( #4 COMP )
BN B % 2 K
T AR AT R R T, IR
HRE PWM Cht 2 R (B TIMA S s BFE R ) FD
A I HRRE T IER R (3 AW ‘ﬁ B%”W%% ‘?ﬁ ]Kgifwﬁ
TR 2% AT R AR
AR ] = & =
EIHE TR TR
il R TR NEEIE
RALHY iy At s
THAANEER @) 7 = =2

(1) UEHTHA DAC12 St

@) (GEMTEA OPA1 A Bt
(3)  AUES T AT OPAO 4hi i 2 fi
@) FERFZHAABIR | A IESOR TR 5 S5 . AN | HAR B MMt (5 5 2 SR A

COMP RFE %1

% COMP RGBS B , 1S M MSPMO SDK /=45 .
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5.3 1E ¥ #8% (DAC)

RL78 1 MSPMO &R ¥IZF R34t 12 £i7. 8 fif DAC 4k , H T N3 vi AT 4t . 72 RL78 ST, 12
i1 DAC FxA 12 fi st #4s , 8 2 DAC Frh 8 M #e 4% (DAC). H A RL78 IME Fl L1A RF#sff L Hefit
12 R B R ¥ gs . £E MSPMO 1 | 12 fi7 DAC 4M%#7 N DAC12. iX# DAC12 5 8 fiz DAC X3Pk | Ja& al
T4 5 MSPMO #3145 (A LU 284S . A SCRY I LB 2R BB A4 1 IX 284K 8 12 DAC. 1% DAC12 4t
WAV MSPMOG & 41 281F L vl .

#* 5-4 J4E T RL78 F1 MSPMOG [ 12 fii DAC 4R [ IhfE .
% 5-4. DAC Thfe&E LR

Bi: RL78 MSPMO0
SRR 12 i 12 iz (11 ENOB)
HHEE 33kSPS 1MSPS
AHEE 2 102
. . AT R 12 Kitiss — MY e
HAEH R 12 firAi st 5. 12 Rifent 56 8 BRI “E:Xg%' HERE I S LR
DMA £k £ (DTC) B
HRER 5]
L B el PBSM U - OPA IN+. COMP IN+.
ADCO
PR L i, 1.48V f&, 2.5V 8 1.4V
SRR 2 P
FIFO % =
g & H
TR B H R E = o
B R A % =l
AR FERAE T A 2 A2 2% . DMA i/ 34
R IR R FIFO I A/ 4k Al 28 (AT AN
HIFEMRE )

(1) HERA 12 S5 Peseny L1A 254 R4k,
(2) M DAC il I RIH T ARk MSPMOG #44 .

DAC12 G715
K DAC12 REGm {5 &, 1521 MSPMO SDK 714574 -
5.4 iIZH KA (OPA)

RL78 #8205 — R4 A R EZEIOK 2310234 . RL78 F1 i) PGA FIBUK 28 0615 = OPA fil—4
PGA. MSPMO0 OPA #itidE s R 1% , m] LS Ek 20 4 8 Hoks i s il 2 FH v i 1F 22 20 57 0K 38 . MSPMO OPA
FEERAT RL78 JBOK &% B0 2 (8] ) 2 S n e 5-5 IR

% 5-5. OPA IfjfEE L

el RL78 MSPMO
GBW ( fRIh#EHER ) 1.5kHz (PGA). 60kHz (OPA) 1MHz ( fRIhHER K )
GBW ( #r#EtE ) 67kHz (PGA). 1.7MHz (OPA) 6MHz ( FrufERER )
T FHBOR 3% i AR
Rl 34
TR BRI B aRK Y PGA 4% PGA # ( RAHELFH )
FEY R A £
& 5 N B
SN AT 2% SN AT 2%
B\ LB o 5 DAC #1 ADC ff1 4B 4% ADC #I COMP A5 1 py 35 1442
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% 5-5. OPA TREAE LB (48 )
Ihee RL78 MSPMO
R B pess it (BCS)
5 FRE (ATEBTRR )
Hriktase ADC #H Bl
S
PR B HLE 1.0V P VREF (YR MSPMOG #&15 )
FAEBE DAC12 (H1D) DAC12 ( {XFE MSPMOG %44 )
DAC8 (H1D) DACS ( X [REAT COMP HEHR 1) 3 1F )
OPA RAZ~ 4
AKX OPA fREE/RHBIM(E B , 152 MSPMO SDK 7~ 15l 457 -
5.5 B EHE:#E (VREF)
RL78 Al MSPMO # A W EfELE |, AT FH T W AN SR At it fi T | (H 34 MSPMO A LA je) A i t P4 5
FEAEHL
% 5-6. VREF TRt LR
ek RL78 MSPMO0G MSPMOL
PSR (V) 1.45. SBIAS 14,25 14. 25
S REAE (V) 2.4 < Vggrp < 5.5V A - 1.4 < Vrer < Vpp AhE5 1.4 < Vrer < Vop
vt PR P 2 =
FEFFEEES] ADC P P 2
ERIREE:S DAC R = &
TEP RS COMP 2 2 i
ERIREED OPA = B 7

XFF MSPMO VREF , f&:

VREF A% H]

VA5 ] E A PWREN iz 0 (ENABLE).

AR VREF AR5, 721 MSPMO SDK 76145 -
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