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N T 7R A Microchip #8415 MSPMO i #2 | AU LLIA UART /RmBIRIE AL, KA AR AL DIFE
UART [ F 85 M Microchip 8 17 #3141 #] MSPMO 281EH B I8 . Mool 1 26/ 44 B USART BB
Microchip ATtiny 1 ATmega %314 {] USART 751

1. %A EK MSPMO MCU.

IR ISR — 2 9 L FH R B 3 IR A 1K) MSPMO 234t . St WIS AR 19 147 i 2R 51038 23 6 % MSPMO %
B o R LM R ™ o % A Y0 L6 /) 2R e 9. 7E1% 4% Microchip ATtiny B ATmega & 1K B AR 21
I, HEESEIEH K Hg F , MSPMO 3 /F 8l il LAVLRC LT P A Zhig. S5 @i fR Tt ) MSPMO R AT AT T
ZOEB A RS BEEE . MSPMO RS2 ULV 22 51 JAXT 51 BT 37 I T, AT BERS AsAn 3 68 2177 fi o KB /Iy
MIgRr: , TJE G S AR G AR T oAl P 2

EARBF | FRATIEEE T MSPMOC1104 1E J9iZ )8 F () 5 Ak 24k
2. JEPEREEIFITIE EVM,

i PRSI E (EVM) 7] LUINPGERS L FE . % F MSPMO MCU , LaunchPad &4 /2 & % 5% _EFitsff
LaunchPad &5 TEH |, BUNEAIM A B HRmIER |, BAESSIHPEIT K .

MSPMOC1104 B4 nf F T 41) LaunchPad Jf &£ (LP-MSPM0C1104).
3. WHEHM IDE 1 SDK.

R 1T, BAUERR IR B A RIS . 5 2.1 B8 T MSPMO SZH A IDE. % T A idk AT fa]
IDE | iTFE MRS AR L FE #0200 o A FH F i B AS ) MSPMO SDK.

TEARBIF | TI ) CCS-Theia s fTik ) IDE.
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(] TI BXZNFE 7 F0 Driverlib S ¥F. K22 MSPMO A 7 < 3 DriverLib 255 (34 feid & R HFE P, Btk K
23 MSPMO & {7~ 5T DriverLib. A< Rf{# B DriverLib.
FEAE T RRINF (R — AN 3% 10 2 22845 F 2521 MSPMO DriverLib APl B4 ACHD I AEAN I 43, {HIX 38 5 AS A2 e ] B
FIJ77k. 8, B T W BE N RS, R)5 , NEZIER MSPMO /6] TFEFiE |, X H ke
e DAVURE JH A6 ARSI fE . N IEPEH# ) MPLAB Discover H K Zh#E UART /Rl B R it A2 . 6 T8 FH 4 2 4
WHIE R TR |, B S A MG E R Z R
a. TENHERF.

PLR 3B B Microchip ) “USART A7 #8561 TAE

The following code continually sends the string “Hello world!”. A string is sent character
by character. The ‘USARTO_sendstring’ function calls the ‘USARTO_sendCharacter’ function for
each character in “Hello word!” string. Before sending each character, the ‘USARTO_sendcChar’
function waits for the previous character transmission to be completed. This is done by
polling the status register, until the data register empty flag, STATUS.DREIF, is set.

F—BR TR MCU M E R E . 0E R s B BRSNS . FEARGIH | A HE i B AR
JynfE— B B R UART fEMR AR 1E 0 B R TAE. B8 R IIAE UART WP IET “HIS” Bk i
R A | X E RS WA AN A . UART LL 9600 Bz 4T , B 8 MIURAL. 1 ARG AT A 1k
P, TCEARRES: . BA RIS SRS & BIE] “S” 8k “s” I-{# LED [Nk,

b. I HEAZEEH MSPMO 7~ 1.

T2 T fi# ATmega/ATtiny 1 MSPMO ] UART At 2 [A] (4R 2 5, SR )57 MSPMO SDK H 4K 21| £
PR RG] X AT LB S % 4 1 UART S8 508 5E . 13050 5 41 UART BB 2 1] 1) 22 55 A
JARIA S UART #H2%H) MSPMO SDK ARG R 45 Rz . T ARB] , SDK A 4%l FIs ) ml g /&
uart_echo_interrupts_standby , H A “ 43844k TAAAUE R UART RXITX A HR R .

1% MSPMO 7% SRS HIA TARKML , R 52 AMIFL. BURBIRIELF e B TX 310 Bk B R B
X% C AR HEAT NI RSEED ] 5 U B34
o FAFHEHRDI.

WRIZEA G5 |, $TFF CCS IS AR R , Jii%2# %] Project > Import CCS Projects... 3 S/ %
MSPMO SDK Hi7nflSctE 9. S AIRBl. LLF 2 S AW vart_echo_interrupts_standby 7~ X i&—
SysConfig T.## , FkF C R #. &1 LiAH SysConfig driverlib #J4H1k , 1X+& SysConfig H zh4:
R T B 2 R . AR5 T A UART Hilli. &a , B NBEIRVIRES |, ZAHEM UART 45,
Rl s UART F55 , B4 LL “Hello World!” 2E47 1 b .

8

M Microchip #/ MSPMO #JiF #7157 ZHCUBY2 - APRIL 2024
eI R
English Document: SLAU929
Copyright © 2024 Texas Instruments Incorporated


https://dev.ti.com/tirex/explore/node?node=A__ABdxE4JqGP6pCX.InIbb.Q__MSPM0-SDK__a3PaaoK__LATEST
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUBY2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUBY2&partnum=
https://www.ti.com/lit/pdf/SLAU929

13 TEXAS

INSTRUMENTS

www.ti.com.cn

LERARLE

& File Edit Selecton View Go Project Run

| ExPLORER

> OPEN EDITORS

B Folder:

}o

é> > P3,Debug
> F3 targetConfigs
o README html
a] README.md

 UNTITLED-218 (WORKSPACE)
orkspace_screenshots (1 p
~ B, uart_echo_interrupts_standby_LP_MSPMOC
> E3,Generated Source
> B3, Referenced Source

© uart_echo_interrupts_standby.c

R

D uat_echo_interrupts_standby.syscfg

Scripts  Terminal  Help

® uart_echo_interrupts_standby.syscfg

#

* PURPOSE ARE DISCLATMED.

Redistributions of source code must
notice, this list of conditions and

Redistributions in binary form must
notice, this list of conditions and
documentation and/or other materials provided with the distribution.

Code Composer Studio Theia

C uart_echo_interrupts_standby.c x

retain the above copyright
the following disclaimer.

reproduce the above copyright
the follouing disclaimer in the

* MNeither the name of Texas Instruments Incorporated nor the names of

its contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

lude "ti_msp_dl_config.h"

volatile uints_t gechoData = 03
int main(void)

{

SYSCFG_DL_init();

INCLUDING, BUT NOT LIMITED To,

NVIC_ClearPendingIRQ(UART_O_INST_INT_IRQN);

NVIC_EnableTRQ(UART_0_INST.
DL_SYSCTL_enableSleeponExit();

uhile (1) {
_WFI();

void UART_6_INST_IRQHandler (void)

switch

case DL_UART_MAIN_TIDX_RX:

INT_IRQN);

DL_UART_Main_getPendingInterrupt (UART_B_INST)) {

DL_GPI0_togglepins (GPIO_LEDS_PORT,
GPIO_LEDS_USER_LED_1_PIN | GPIO_LEDS_USER_TEST_PIN);

gEchoData = DL_UART !

ceiveData(UART_0_INST);

DL_UART_Main_transmitData(UART_6_INST, gEchoData);

break;

€ uart_echo_interrupts

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
* AND ANY EXPRESS OR IMPLIED WARRANTIES,
* THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
IN NO EVENT SHALL THE COPYRIGHT OWNER OR

* CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
* EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

* PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,

* OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
* WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
* OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,

* EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

OR PROFITS;

A 2-6. uart_echo_interrupts_standby

FAE SysConfig it & , W F1FF.syscfg A |, iZCHEERAE “SYSCTL” kmi-k L. HRAEH
SysConfig FITVEAITEFS , 1521 MSPMO SDK H [t SysConfig 45 -

HORBIE R E UART 4K

I BARBRE R E . RN, BB R AN

% uart_echo_interrupts_standby.syscfg X | [7] README.md

X «

| E v PROJECT CONFIGURATION (1)
Project Configur..

]

9@ + MSPMO DRIVER LIBRARY (6)

v SYSTEM (7)
Beeper
Board
DMA
GPIO

Configuration NVM

SYSCTL
WWDT

v ANALOG (2)
ADC12
VREF

v COMMUNICATIONS (5)

12C

12C - SMBUS

SPI

UART

UART - LIN
v TIMERS (6)

TIMER - CAPTURE
TIMER - COMPARE
TIMER - PWM

TIMER - QEI
TIMER
Timer Fault

v DATAINTEGRITY (1)

CRC
+ READ-ONLY (1)

]
]
]

@ PR ML B®® VLHE®EOL®

& = Software » UART
Quick Profiles

UART Profiles

Basic Configuration

UART Initialization Configuration

Clock Source

Clock Divider
Calculated Clock Source
Target Baud Rate

Calculated Baud Rate
Calculated Error (%)
Word Length

Parity

Stop Bits

HW Flow Control

Advanced Configuration

Extend Configuration

Interrupt Configuration

Pin Configuration

) uart_echo_interrupts_standby.c

PETE 7 eSS p R B T RC & . IR AR, AT DS SO B, I

Custom v
~
LFCLK v
Divide by 1 v
9600
9576.04 v
@ Using 3x oversampling with LFCLK can result in significant deviation in the actual baud rate
8 bits -
None v
One v
Disable HW flow control -
v
v
v

& 2-7. Sysconfig UART &£
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R BE S 7 — 5 Microchip 7- 8T A& #) GPIO. Xt GPIO (Y H T B it , Hdh— AT IKs)
LED. W PATEJE /R AR B IXEE N 2F , B G0 S A& A0 36, nT UK LA g o

§ uart_echo_interrupts_standby.syscfg X [7] READMEmd [8] uart_echo_interrupts_standby.c =1
= X « & = Software » GPIO @ <> @D :
PROJECT CONFIGURATION (1 =
Project Configur... (V]
,@ v MSPMO DRIVER LIBRARY (6) @GPIO_LEDS Do
v SYSTEM (7)
Beeper ©) Name GPIO_LEDS
Board (V] Port Any -
DMA ® Port Segment Any b
GPIO 9 ®
Configuration NVM ©) Group Pins A
SYSCTL ]
v ANALOG (2)
ADC12 ® @USER_LED_1 [s]
VREF o
® @ USER_TEST (]
v COMMUNICATIONS (5)
12¢ ® Name USER_LED_1
12C - SMBUS ® Direction Output o
Pl
o ® Initial Value Set 4
UART (V]
UART-LIN @ 10 Structure Any v
v TIMERS (6) -
Digital IOMUX Features e
TIMER - CAPTURE ®
TIMER - COMPARE ® Assigned Port Any =
TIMER - PWM C] Assigned Port Segment Any bt
TIMER - QEl
@ Assigned Pin 22
TIMER ®
Timertaut ® Interrupts/Events 7
v DATA INTEGRITY (1)
CRC ©) Event Subscribing Channel Disabled (0) ¥
v READ-ONLY (1) Output Policy Bit will be Set P

& 2-8. Sysconfig GPIO &1

RAE IR E# TR |, SysConfig 25 #1i% I ti_msp_dl_config.c 1 ti_msp_dI_config.h SCf4. I |
CESURGIREFECE |, DLUCHC IE7E RS R I B AR B 1 A3 T B o Pk — R0 1) A 2 B FH AR 1 SRR A A A 4%
AW UART 775, LI LED 4§/ “Hello World!” #EAT N . X ] DL3E i 2 4
uart_echo_interrupts_standby.c SC#FH )/ B ARRY SR SZ B
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§ uart_echo_interrupts_standby.syscfg ] README.md [€] uart_echo_interrupts_standby.c X

26 PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
27 * OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,

28 * WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR

29 * OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,

36 * EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

31 */

32

33 #include "ti_msp_dl_config.h”

34

35volatile uint8_t gEchoData = @;

36 static uint8_t gMessage[12] = {'H', 'e', '1", '1", 'o', " ', 'W', ‘o', 'r', '1", 'd', '"!'};
38 int main(void)

39 {

40 SYSCFG_DL_init();

41

42 NVIC_ClearPendingIRQ(UART_@ INST_INT_IRQN);
43 NVIC_EnableIRQ(UART @ INST INT_IRQN);
44 DL_SYSCTL_enableSleepOnExit();

45
46 while (1) {
47 __WFI();
43 }
49 }
50
51 void UART_@_INST_IRQHandler(void)
52 {
53 switch (DL_UART_Main_getPendingInterrupt(UART_@_INST)) {
54 case DL_UART_MAIN_IIDX_RX:
55 DL_GPIO_togglePins(GPIO_LEDS_PORT,
56 GPIO_LEDS USER_LED 1 PIN | GPIO_LEDS_USER_TEST_PIN);
57 gEchoData = DL_UART_Main_receiveData(UART_@_INST);
58 for(int i = @; 1 < 12; i++){
59 DL_UART_Main_transmitDataBlocking(UART_@_INST, gMessage[i]);
60 }
61 break;
62 default:
63 break;
64 }
65 }
66
K 2-9. uart_echo_interrupts_standby.c
S B2 PR AR AT T AR B B, 55, WS BRAB ST R G 1L | DM 584 T LLIERANIS, UART 3 &,
ik, £ gEchoData #4646 77l A LL FAT
static uint8_t gMessage[12] = {'H', 'e', '1', '1', 'o', " ', 'w', ‘o', 'r', '1', 'd', '"!'};
B SEBR AL A for RN UART 2 bR 50 B ZERRUAR AL BRS040 i, IRl — ORI — D545, T
et X A PR B R . IXE IR UGS AN S UART RX ISR SRSCHL
for(int i = 0; i < 12; i++){
DL_UART_Main_transmitDataBlocking (UART_O_INST, gMessage[i]);
}
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LB RGHEE
5. PHEURISIE

DL & Bl Tz~ B Shae . sl — AR , 78 PC LA H & umfE K UART 57 Ki% 3| LP-
MSPMOC1104 i} , 28442 LL “Hello World!” #E47 1 5

EEAEF | B SEE R E R T 84k RX 1 TX 288 , Hd R TN 4L H T “Hello
World!” .

BB —NFIFR, #RE LED #K it AR K.

File Control View Window

Export Rec. Data Measurements Logging Counter Cursors Notes

Mode: (®) Record v | Trigger: | Normal v Simple Pulse
D . ’ Record Buffer: [6&) S o & Soirgce: Digital v T. 50MHz ;
P, - LT, <
Name Pin T 262144 samples at 1.5625 MHz | 2024-03-25 14:19:06.969.154.850
- N ——————n | B f! i Ho f Hw I Ir Hi | H: —

Data " oo O o g o O
- RX N——— T}
-  EE U

& 2-10. BESMTTHRE R

COMA43 - PuTTY = m| X

B 2-11. B 4745

AR R ) | IR R VR 2 AR S — DA, 1 kS B A1 R T SysConfig H& &4 k.
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AL

3 ARSI L
3.1 CPU

ATmega/ATtiny F1 MSPMO R 5284 B 2 [RIAFER K2 7+ . X Microchip #3fF-#H &A1 8 2 CPU W% , 1M
MSPMO #5141 Ff ARM MO+ 32 i #%. FREEMIA T MSPMOG il MSPMOL #7115 ATtiny fil ATmega #:1f
H CPU Z B — R Ihfe b . 17 3.6.1 LhiR 7 Wil DL AT TZE B R 2 1F MO 2244 Hh A 35 IR iR 22 2k vh T 4%
Hl 2% (NVIC) st w75 30

% 3-1. CPU ThBe&E

TIRE ATmega ATtiny MSPMOG MSPMOL MSPMOC
a4 Microchip 8 £z AVR | Microchip 8 iz AVR Arm Cortex-MO+ Arm Cortex-MO+ Arm Cortex-MO+
K MCLK 16MH 20MHz 32MHz % 80MHz 32MHz 24MHz
CPU 84247 x T 4x64 AT (32 71 ) |2x64 Fi4T (16 T ) ¥
LR 7 a e SRR 7 a
A & & % % &
é@#g% i & S - 24 fir S -24 fir 7
NVM F5EL = & = 2 &
BRI = b = = o
REAUT RUER 0 2/0 42 4/2 4/2
5| PR WAE ( RGPS ) | INE ( RYTEAER ) ROM ROM ROM
FIRIMBIEFEMER | WA ( RYFER ) | NG ( REAMER) ROM ROM S

UART. I2C.
UTRSEFENE | wmrmemnnn | EREOmED | 5 2 UART. G- AL EE X
DMA éf # J -7 i J -3 il -1
(1) AXUHNE | ESRBR T EER.
(2)  HoAthE: R AE LS M B RS FR 4R
3.2 IR AR FAHE A8 LUEL
3.2.1 N7

MSPMO #1 Microchip 8 fiz MCU RS BA AR 5 RAEINAE |, T T A TR AT R P AR MSE e 8l
% 3-2. N ThREHLERL

Wbk ATmega ATtiny MSPMOG MSPMOL MSPMOC

W 4KB % 64KB 4KB % 32KB 128KB % 32KB 64KB % 8KB 16KB % 8KB

TEfE AR BTG LR ST HAN LG BANIE HANEIE

WRFERAD 8 fir 8 fir 64 fiijin 8 4~ ECC iz |64 fiijn 8 4~ ECC fii |64 £ 8 4~ ECC fir

- . HE 32 4. 16 ik | HE. 32 47, 16 £k | . 32 f. 16 frEk

TEIHE 8 81 8 (1) 8 fr () 8 fir (77
T T F X B = 1KB FR X 2R = 1KB Fi X Bk = 1KB

403 s (e e UL (K AR (K SLEERR (K
SRR (A ) O EBE (FTE4) 256KB ) 256KB ) 256KB )

Sy = = &, BSsEs 2, B 2, BASMEhEs

AR 5 e = & =

s - . 64 (L INFFR/ANN 8 |64 KLINAFFR/NIN 8 |64 ALINAFEFK/MN 8

W SRR 8 8 A ECC fif 4 ECC fir 4 ECC fir

. . . 64 (7 NAFFE RN 8 |64 RLINAFFR/NIN 8 |64 ALINAFF K/ 8

WS ABRAE 8 8 A ECC fif N ECC fif 4~ ECC fir

24519 (ECC) & 1 X 64 hiky 8 fif T 64 i 8 fif X 64 fih 8 fif
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R 3-2. INFFIIREHLER (48)
s ATmega ATtiny MSPMO0G MSPMOL MSPMOC
hil:d ) = = 2 5
PO/ 64 (iBA7E4T 8 | A 64 NZBLEAT. 4
CPU 18481 AN ANiEH % 32 (484K 16 4% |5k 32 (g2 8 % |MSPMOCxx : AT
16 {154 16 {154

B 7 BRI IIINAIhRESN , MSPMO IRNAFE B A UL R IhRE

o FEREA YR R IV A SO FL PO G RE AR R R A

o AT A L A

* 3(¥F EEPROM fji ¥ , 7Efik 32KB [NAF E3CHFZ 1k 100 000 /N F2/HERR I | fERI R N AE 132 1% 10 000
AT R A ( 32KB #s fHE BN N A7 B SCRF 100 000 N1 )

3.2.2 WiFARA

N AR S P R ARG AN . 38051 SECE DU TIEEH ) W IgmENSE. NES N —ADERE N
BN AR T ROAF A S DU AN AN ARAF X, RO BCAT AR Gu otk 2 6] A R R A A

3.2.2.1 FAERRA

KZE MSPMO #3F &8l AN N2 (BANKO). EEFBANAFHMISSM L, —NEESIT R RMEARGRERES

HEX NI AT A BRIUE R, HRRE 5T BN 6 8% OB T T4 . EEF Z A NAFH S

b, =N B AR R R R 2 B S R [EAEPAT AR MR R IR E R RS EUE SR |, EASEE R A — Nk

HAEERGE R . Bk, A2 AN TS DU B R

o XUBUEE AR E T (SRR T AN — AN N AR TS |, [RIRDR 28 — /NG g FE 3 58 — NIRRT IN AT
itk A2 B N AR BIHAT )

* EEPROM /i & ( M Al A— AN INFFAEEAR AT |, 28 AN AR T 5 A 808 |, A8 e
N RE P IHAT )

3.2.2.2 X

WA AP ARSI R Thae |, AN ARG A U B — N2 N2 X 3. A PN X L

FACTORY - #:ff ID FiHAth =%k
NONMAIN - #45] Sh & ( BCR il BSL )
MAIN - 5 HFE ARSI

DATA - #ifiok EEPROM 1j &

BAG — M EAER I 23 EE BANKO ( ME—fE7E /71K ) _ESzBl FACTORY. NONMAIN F1 MAIN X1, |, 3 H ¥
XIAT . BAHZ MR 234E 7 BANKO Esz3l FACTORY. NONMAIN AT MAIN [X 15 | {H 045 a] SzEl
MAIN = DATA X3 HAl /A fif 4 ( BANK1 %2 BANK4 ) .

3.2.2.3 NONMAIN 72552

NONMAIN 2 INfE & XIS , AT 4% BCR il BSL AT 5| 2B BEE . % X I8A B T2 HAk B 1.
BCR Al BSL #8H AL E SRHE |, 1X L 5E0E v LR B N ERIME (AR P R AR5 3R] A2 SR ), tn] DL o e 2
F] NONMAIN [ 77 X 35k A (R B R A 3o 4 s A g EAT 8 0 (AR A= gm0 1) 2 g 7R )

3.2.3 HFAZ SRAM
MSPMO #i1 Microchip 8 £z AVR MCU R 5145+ B A F T 174i# B A2 7 2 1) SRAM .
* 3-3. SRAM e

ThiRE ATmega ATtiny MSPM0G MSPMOL MSPMOC
32KB % 16KB 4KB % 2KB
SRAM 77 fifd 512B % 1KB 512B £ 3KB | 40 2%/t 4% SRAM #H{BR M ECC. H% KB
WEHMEEL , WS RS R,
V5 ] 53R T T FA BT (16470 ) BiATE (32147)
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# 3-3. SRAM TjaEtbE: (4:)
TR ATmega ATtiny MSPM0G MSPMOL MSPMOC
AR = i = = =

MSPMO MCU SRS miPERE SRAM , RITE R 1F SRR CPU AR i [ W SEEL S5 ARV . BRAVIEZ4b
SRAM f7fiff a5 I8 7 474k S0 R MEAR S, Bl ik HEAI )R %dlE . SRAM WALEIZAT. BEIR. {5 1EAIfRHLT
RN e, HERKERNA T 2EK. =247 —MS RSB, N EL 1KB 173 9 XK 32KB
SRAM BATHAE RY. £ SRAM /NT- 32KB II#HF I, #4495~ SRAM $&4E T 5 4RY . (R4 T HhAT ARG TR
A SRAM B ERGIRAH , BIyE LS CPU B DMA T8 578 s ACR 4l — e AR EE AR . I ARSI E AE

SRAM i DU i SEHL % 35 A IR AS R A B IR DAE R 52w OB R A O 1 o -

3.3 EHMEALS MR

5 Microchip 32 ALg#fF3E0L , MSPMO &3 BAMRAR AR , JFRAMRAREDE | vy 4 S 1 s 1 1) S sk
FR R FFAE R AR R RS AF IR R 30 3R 3-4 FUE T IXPIAS R AU SEBLTT 30 DA S W e bl s il 4> 2R A1) L

HILFE R A .
® 3-4. FHE
ATmega ATtiny MSPMO #44
HTHEHFHEAL
PR D N s - - SEREM AR AL, R RS —
EO)R (LbH®g %%EJ%#{EEHO R R A — R R W R R LR ;’EO)R (kwxg AR RET  h EL L F
. B,
FELSP AT TG . .
o gk A i o B B T Al it B BOR nIECE N E M B, B ARM
1BﬁO)R (RIEE | BT e 55 A5 B Wi 6 i R R A ( RIESHL) P B
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Microchip #45€ X 7 2 MNAFEREAZER | i MSPMO 2344 B ZANAFEH A EADIRZS . X MSPMO #8344 |
SAION BB RERNT , 4— ANtk m |, g RSl a2 AL, BRR R RE B 7. % 3-5
78 T Microchip 8 £ AVR MCU #3728, 3% 3-6 WM E Ui T MSPMO EA0IRAS . K 3-1 BoR TR
MSPMO E AR Z R R

% 3-5. ATmega M ATtiny 234 IS ALK R

ATmega 1 ATtiny E /73558
LR HIYR S AL P&
VR i FHERL KIERE AL AN AL WDT 847, HHEEL. G—HfE
AR A AL
& 3-6. BArHE

MSPMO0 EARA ()

POR MR fpd A %% © POR BB RSP SW il . NRST R EHMKHL TR K >1s. B A7 25 Wififik
%, FHE M NRST A1 SWD , fiik BOR

BOR JAR AR 2% - POR B BOR HEHIF. iR CHEA. 247 PMU. VCORE FlfH X124

fil’x BOOTRST.

PR b A% - BOR B IFA A . Bt iR, NRST fREFRH-FIIIC <1s. $UTII =
51347 (BOOTRST) FCE IR S RZHAE M | L RTC, M4 10 ilE. PSRAM T I
B, JFHNAEZER. ik SYSRST,

HAL Al 2% - BOOTRST. BSL #EANBGRM . &I VATHN 3. BiFfk . WidT Rg. 8

KRG HE AL (SYSRST) CPU ARA&FBR RTC. LFCLK. LFXT #1 SYSOSC Sl i IEH % Z AU BT 5. #HATFER
H N B AT
X CPU 547 (CPURST) R BAEFH R T R Gt A . (NEAL CPU . AMIREA 2.

RTC FIAHCH £k BOOTRST. BOR & POR & A7, @

(1) IEREMPTAE SN . AXRITEHEA AR S |, S84 TRM 1) PMCU 71,
(2) i BOOTRST /& NRST B il & 38 , W RTC. LFCLK #1 LFXT/LFLCK_IN BB IOMUX % B ASE AL, i fuiF RTC 1E
AR AL PR FFIZEAT .
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ABRHILR

Cold start

VDD < POR- violation NRST (>1s)
PMU trim or SHUTDNSTOREX parity fault

VDD > POR+

VDD < BOR- violation
—  SHUTDOWN exit

PMU Restart
(PMU and VCORE cycled)

I
VDD > BOR+

BCR Running

Non-PMU trim parity fault NRST (<1s) "
Fatal clock fault Software boot reset ("
WWDTO violation
|— Boot fail

(Boot configuration routine)

T 7
Boot pass

Software BSL entry/exit @

Flash ECC DED
WWDTH1 violation (if present)

A 4

v

RUN Mode
(Application running)

[
SHUTDOWN request
v

............ Software BSL entry ®

Wake-up capable 10 event
NRST wakeup
SWD debug wakeup

SHUTDOWN Mode
(VCORE disabled)

3-1. MSPMO E 725

BSL Running
(Bootstrap loader)

--------------------------- BSL exit @

Execute reset vector !

Software system reset
Debug system reset

Software CPU reset
Debug CPU reset

Denotes BSL entry
and exit paths
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3.4 PR LE

Microchip 8 £ AVR MCU F1 MSPMO #5 & 1R 4L i 8 B N 5B R % 25 o I BSR Bl 9 40450 , AT R EAR A Eh 3R AL
PR R 2 AN

R 3-7. |G BB
ATMega ATtiny MSPMO
KeE /793 RC osca0m SysosC
8MHz
ST HIEH HEXT
N HFCLK IN ( #=m
s s CLKIN (Hrits
B )
P 128kHz RC OSCULP32K LFOSC -32kHz
{5 ik XOSC32K LFXT - 32kHz
AN ANiEH LFCLK_IN
(TR T e LFXT - 32kHz

(1) SYSOSC m%wf2ly 32MHz. 24MHz. 16MHz 5 4MHz.

& 3-8. BF AP LLEL
ATmega ATtiny MSPM0G MSPMoOL/C
A3 0OSC20M SYSOSC SYSOSC
e g SYSPLLCLK1 A&
AE AiEH SYSPLLCLKO &
IS IS SYSPL(!_)CLKZX R
CLK_cpu CLK_CPU BUSCLK® BUSCLK®
CLK_cpu CLK_CPU BUSCLK® BUSCLK®
CLK_flash CLK_CPU BUSCLK® BUSCLK®
SYSOSC/ SYSOSC/
CLK_adc CLK_PER ULPCLK/ ULPCLK/
HFCLK HFCLK
CLK io CLK_PER BUSCLK®@ BUSCLK®
CLK_async CLK_RTC LFCLK R H

(1) SYSPLLCLK2x ff B PLL KEHe B Hpi | ATilkA74
(2) BUSCLK Htye T ik, %f T ik 0 , BUSCLK
ULPCLK. XJFH§iE 1, BUSCLK & MCLK.

R 3-9. S IR

g ATmega ATtiny %71 MSPMOG MSPMOL/C
RTC CLK_async CLK_RTC LFCLK ( LFOSC. LFXT) P
UART OLi o CLK_PER P WFOLK. LFOLK. | MFOLK. LROLK
Pl OLK io OLK_PER Bt | P oK. LFOLK
I2C CLK io CLK_PER BUSCLK. MFCLK BUS%E‘(\UI'_‘ECCI'_‘E‘
ADC CLK_adc CLK_PER ULPC'S-sé(;*SFCC'—K‘ SYSOSC/ULPCLK
s OLK io OLK_PER Bt | P oK. LFoLK
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R 3-9. SMEBTEFIR (42)
i ATmega ATtiny Z&5%1 MSPM0G MSPMOL/C
LFCLK. ULPCLK.
LPTIM 1/2 (TIMGO/1) CLK_async CLK_PER LFCLK_ IN LFCLK

B GAE RIS AERE TRM HA — S BR , AT BYEIN Bl RGE T E4L . Sysconfig mJ LAHE B2 £ S 7333
LAR RSN AR SR

3.5 MSPMO0 /et s &M tbi

MSPMO MCU &4 F1 3= 22 TAERL A ( IR ), nIARHE B ER A AR AF DhE . ax bt 5 d HE D ke M = 21
HEF4N R : RUN. SLEEP. STOP. STANDBY #1 SHUTDOWN. CPU &{EizfT iR P HATACHS . A% b b i
ALK AR ANBEERIR . 45 1R A ML e i e AT K. R e 2 NI N AR R 2%, DABE R PR B b P
¥, FHHEEEN NRST. SWD Lt [0 @4 H T UC R R SL Bl . 3847 HEIR. 15 b AR WA U A4
ZANTICE B SENE R (9140, RUN. ), HI TPt fs 5 oh#E.

N T PR RERI AL , MSPMO S8 SE8L 1 AN BJis : PD1 (1T CPU. fEfifds Atk e 4hist ) A1 PDO
( TR (RDUFEANR ) o fEIBAT MIBEIREIA T |, PD1 SRZal A | EAEPTA AR AT 2450 . PDO fEi217 .
MRS, 45 (BRI DL R AR 2@ i . PD1 A1 PDO 7E G T #f x4E

R THFERRA ARG 51

S % SDK 3 H 3t |, #£ examples > nortos > LP name > driverlib F13k #{KThFERE 2ACHD 7= 451

3.5.1 TIFRAHE

Microchip 8 fii AVR #fF B A AL TAERA . & 3-10 WBZLLLE T Microchip #5£FF1 MSPMO #:14.
# 3-10. Microchip 8 i AVR 5 MSPMO 234/ T/EM K L

Microchip ATmega #&51 Microchip ATtiny %1 MSPMO0
R Pt B9 152 Vi #H | U
1217 0 | $EpLsEE ISP Ah A
1 SYSOSC 4b T 2 A
# ; CPUCLK Fil MCLK
B1T PEALTER B AME | 1BAT PEALTE B I A AR FRH#II2A 32kHz
2 SYSOSC #i%EH ;
CPUCLK A1 MCLK BR il
79 32kHz
N CPU {1k, HiTA4ME | 2N CPU fZ1k , (BTG /M | REAR
R¥E)E R¥E)A
ADC % CPU %M |, B 3L | AiEH ANiEH AiEH
AME
FERL S5Wre A , 2 OSC {f |STANDBY CPU {51k ; AMEHRE | HEHR 0 |RX} CPU it
FIRIIDRE i 1| SE 1R
CPU it}
2 531247 2 M, HAX
CPU i1
Z1k 0 |MER O+ PD1 4k
1 MEAR 1 + SYSOSC #4147
Pl %E AMHz
2 |BEAR 2 + ULPCLK Ry
32kHz
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AL

£ 3-10. Microchip 8 fi. AVR 5 MSPMO &/ (0 TERER b (42)

Microchip ATmega &%) Microchip ATtiny 251 MSPMO0
R B AR UL B [E
Reli ST ARTE , ERTLLE A | Wi BOD. WDT #1 PIT FipL 0 |E75 BOR RS BAET)
THI B8 H e 2 ( RTC f—/Nd4F ) 4b #E ; BT PDO A& AR AT
FiEEIRA DU 32kHzZ B
ULPCLK Al LFCLK ;
RTC AfH+ RTCCLK
1 HA5 TIMGO 1 TIMG1
AT LA 32kHz
ULPCLK 5 LFCLK ;
RTC A+ RTCCLK
7 e CPU =1k, T 4 A& AN3E M | BAENE. BOR B RTC. Wik
JEXH. PD1 A1 PDO #25H. iE
i 2 52 174 5] BOR.

3.5.2 IRy #FEHEE T H MSPMO Zj5E

03 3-10 s, AEMRIIFETAERT , MSPMO AM BRSNS 3 AT A 4k B AT 3 FE W] e 2 BURR . A7 SRR
PSR, S E T MSPMO ZF B s R P ity “ AN H AR N IR ThRe” &, filhn

MSPMOG350x i &5 5 fd% il 28 B %
MSPMOL134x. MSPMOL130x V&5 5 fidz il #e B %
MSPMOC110x 7B &15 5 gz il 28 Bl %

MSPMO #5155 — L g FE L AN RERE AT S 20 DU IR B i R o IX A MSPMO #54FREWS AL TRTIAERIC | 12
G R AR A TIESRES | (EVIRAENS il A BRSNS, 2 PRI I B SR AR, MSPMO #34 RERS PR
R PAY PSR 95 418 T 228 S ey Pk R/ o M0 N B g ) A A DA KR B IR R A A o X R VR I T I 65
L 2% . GPIO 1 RTC P rkfit CPU ; £l SPI. UART #112C ; aiifii % DMA f£%i41 ADC &40 |, [F]H 75 &A%
AR T AR . A7 %A D I B SR SC B AR SNBSS R R B BAR VRS . | 1§ 2 a3 1F 45 € MSPMO TRM
GEIDAE S

MSPMO G %741 80MHz 7% il 25 B 22 F it
MSPMO L %741 32MHz fidz il #s i A 2% F it
MSPMO C &% 24MHz ffz il #5 1 R 2% F it
3.5.3 AN EIYFEHC

55 Microchip #3184 , MSPMO #8HEHAT S RS __WFEQ) 5 BRI __WFI () ;5 482 2Bk MIKThFERE
o ARDOFERE 2 1 2 AT FL PR RIS L B R E o A LR SRS OB FE 7 R s ACRE E . BUTT R B30 FRE 22 PR R SR 38
B0,

DL_SYSCTL_setPowerPol1icySTANDBYO() ;

STANDBYO R] & # Ak ) TAERE . A 0% PE IR RIS driverlib APl F5238 %1% | i % MSPMO SDK
DriverLib API 5 11X —# 4. HiES I LA NG E] | X LR ElE R T a0l dk NASF ) TAER R, [
MSPMO #3448 2L 7~ 1]
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AL

3.6 TS HER

3.6.1 BRI E
MSPMO #1 Microchip 8 £ AVR #HR H #5414 1 AT FH A 5K 25 A7 AL ST rh W fl S R . % 3-11 RSB N R

A1) {1 T R R 11

4 4

[AhR=)

RLIER TR R, RS SR E R .

7£ MSPMO F1 Microchip 8 fi AVR 1 | NMI. & A7 Ff i i b BEFE P 45 5 1 o 7 S A e 2l , DAFB R e TRt
SRR =S T AN WA e . W T B w i W e A, PRS2 R AN ISRAE 208 4 Al gmEfit s

ANEEHE . il 3 P e BRI | DLoEgomtilim . o T Hp i — kg | JUEgR M m

X
£ 3-11. LR
NVIC %5 MCHP MSPMOXx
IR R5e% TR RIEH
- =X [ @ -3 =LA &5 - -3
- NMI 4 B 7 [E e @ -2 NMI b EEFE 7 i 5 ;-2
- T s s AL AR 7 [&] 5 : -1 Tl g e A 3R T il & - -1
- SVCall 4bFHFET Al SVCall 4bFEFE Al
- PendSV %k PendSV Al
- SysTick ik SysTick ik
INT_GROUPO : WWDTO.
0 ASEARE el ik DEBUGSS. FLASHCTL. WUC Tk
FSUBx fil SYSCTL
1 PR Y LA 0 25 P Db ik INT_GROUP1 : GPIOO I COMPO ik
2 RTC A A% Tk RS2 G1 (TIMG1) ik
3 44 Rt ik UART3() A
4 RCC % sfifi ik ADCO Al
5 EXTIO A1 EXTI1 ik Ak ADC1() ik
6 EXTI2 A1 EXTI3 rhif g CANFDO(") Tk
7 EXTI4-EXTI15 ik ik DACO™ ik
8 UCPD1/UCPD2/USB ik g Tk
9 DMAT @i 1 ik SPIO Tk
10 DMA1 i#@i& 2 #1 3 ik SPI1() e
11 DMA1 i#i# 4-6 1 DMA2 j& i 1-5 ik 5 ik
12 ADC FLt#as ATk 155 Al ik
13 P2 1 (T|M1)\;ﬁ%ﬁ\ HH . R . UARTH i
14 TIM1 i $2 LR Al ik UART2(1) Hl ik
15 TIM2 4 Ja i Al ik UARTO nfik
16 TIM3 F1 TIM4 42 J5 v ik TIMGO Tk
17 TIM6. LPTIM1 #1 DAC Ik % TIMG10() ik
18 TIM6 1 LPTIM2 45 ikt [p TIMAO() i
19 TIM14 42 )7 il ik TIMA1 3k
20 TIM15 42 = il i TIMA2(2) %
21 TIM16 F1 FDCANO 4 Jt i ik TIMHO™ Eigta
22 TIM17 FI FDCAN1 4 J b I ik ] gk
23 12C1 &R+ AT ik N Tl %
24 12C2 Fil 12C3 45 b i Al 12C0 T3k
25 SPI1 4= ey ik 12C1 Ik
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£ 3-11. FlFHE (42)
NVIC 42 MCHP MSPMOXx
TR e Hp W/ RER
26 SPI2 Al SPI3 4= Al Al N ] ik
27 USART1 4 J7 iy [ 5 GIpES
28 USART2 Fil LPUART2 4= Ak AES(™ i
29 USART 3-6 #1 LPUART1 4 J5H1 i ik 5 i
30 CEC 4 )7 [p RTC™ Cigvs
31 AES Fl RNG 4 /7 9 i Cipz DMA Alik

(1) DGEMT MSPMOG £71 241,
(2) 1F MSPMOL Z75141F |-y TIMG4

3.6.2 FHLEL BEFRFERI EXTI ( 3 /B BRI 422 )

MSPMO 2844608 — A SRS 84 |, B3 B 7 NVIC IS, VISR B AN B FAE b b i 3
CPU , 1EAfik #iL4m %) DMA |, BUEHIF] 55— NS DAl & A A o SR PR 8830 n) DL S5 e Y5 JATINT o 2
(PMCU) #HATIRTF | DAB{RAEAE 2 B2 I R0 eI | AT AT ik 2 e

Peripheral Peripheral, DMA or CPU
Send Event Fabric Receive
GEN_EVENTX —CHANIDj/ \(CHANID—
IIDX 0 0 .
I | 1 ; » 1 Event trigger
RIS — REQ ¥ | i —REQ—] to peripheral,
[+ CLR DMA, or CPU
MIS 15 s
ISET
ICLR
0
1|« - 1
ACK | [« ACK
{5} : 15

& 3-2. A EMFE

£ MSPMO HA-E RS, AEFEAFAMNERR A RATE | T RAEPATEAIEN ML . DMA 8 CPU R AT I

o ATHRAE RN W E B GIER RIG , T IERAERA R |, DB CIAT R W R 28 CPU AP Th
fE , MiMise4zgeid CPU. it , 12C # UART M8 il At Je A7 BRUL 2 12C (2 1Ll % T UART 4&% , i) ISR
WERE , BEREINE UART TX 0 [X . FJH MSPMO FAF4bBFRT | 12C 555 AT LA fih % DMA B4
# UART TX Zh X |, I TEFH CPU REUFE A 1 .

TR RAE MSPMO I - BRE P 0 E Z RS B | 12 MSPMO G %7 80MHz [ 7% a# ¢ K 2
T B MSPMO L %71 32MHz 77 a6 R 2 T (1 F1F 553 -
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3.7 WA LI

Arm SWD k] JTAG 5 152 MSPMO ) = ZRR A AZE: 0 |, 10 Microchip 8 £7 AVR #3445 & sk | 58—
FEANEREE T (UPDI) . %42 L8 78 N R P T R I TR) A AR P g AR 0 TR) 4 . 36 3-12 Ehds T/ 8 R 51 1 1
At. A% MSPMO il 0z & Thae i HANE B, 155 MSPMO MCU #1925 22 Hl#)

R 3-12. AR DR LB

MCHP MSPMO
PHERE O Arm SWD i 1 ( W&k ) Arm SWD i 1 ( B2k )
b7 S BT (BPU) PRANMBEAR 7 A5 5 TG PRI P B T AR VYA Baf A B
HAE MR #50 (DWT) PG L [ERE=I
PRERER P A (MTB) & 4 A PREHER AL FE MTBO)
AETHFEVR RS m P
EnergyTrace X# % EnergyTrace+ (¥ gmﬁ’U RES FErERELT
PRSI R AMRIB AT 2 2
EREO8E = ﬂuﬁﬁ\%ﬂ?iﬁiﬁ%ﬁ‘; B AT DL 2 A

(1) 1¥PR MSPMOGxxxx #3ft

3.7.1 7/ Zm#FE/F (BSL) Ftedt Ty
51 S nEAET (BSL) e 172 Arm SWD B R gufed 0. 4% DU gFAETh R |, 18 H @ brE ik A 0E (S
BOfEH . Xavrdid 5 24040 T g AR N B BUE Bk B0 MR O AT R R . R e ST 2
RO R ERSE , B wa ] TYhE 7 wmiE. £ 3-13 L T MSPMO A1 Microchip ATmega % ATtiny #31f &
HIIAS [ TR D e -

# 3-13. BSL IhfsLLE

BSL ¥t Microchip ATmega £751l Microchip ATtiny &%l MSPMO

BSL ZEZ B84 LEF) 2 % 2

Hahflig Ao 5 = &

N JEEBUENRL , AL ATmega88 il B, s A .

A& ATmega168 & GAJHNIED ; CRC R

W] i P &, ATRCE A 5| ARG TR

3 '/ 2 3 B A [=N > B A Ejiﬁi BOOTRST\ SW i&}\ﬂfj 1

R BRI R4 BRI TR 2 A AT 2 T

XFED

UART = A& A =

12Cc = A3 7

SPI zZM NI T H E UG

CAN M A& e
Bl A USB Ihag

H.(1) 33
USB = A MSPMO %

(1) AR I nT A PR e T 284
4 B R
4.1 {®H /0 ( GPIO. IOMUX )

MSPMO GPIO ZhfgiidE I ATmega il ATtiny #3H&UEFIFTE Thae | JFAAMEML T —2T)RE. Microchip fi H ARG
GPIO K484 1 e & BB F 5| I TG Thfe . Aid , MSPMO {5 FH A A | i 44 0% , B -

« MSPMO GPIO 18REMSIEEUFIE N 10, A= il B &5 i gk
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* MSPMO IOMUX #5471 S5 A [Fl N B A7 A SO 2 2 5L I AE /. IOMUX V2 AR Iy e it 55, £

FHEART GPIO.

MSPMO0 GPIO A1 lIOMUX 3t [Fl## 15 Microchip GPIO A [A] 1) D) BE -

Microchip ATmega Al ATtiny #${: RH2AtiX LT fg
# 4-1. GPIO Hh#gthEx

MSPMO # i fit 7 v 2 HAhThae | 1

MSPM0G. MSPMOL.
IhRe ATmega ATtiny MSPMoOC
el el Hele
it B R R AR R B R R IFR
‘ ODIO 5| : 120ns
GPIO M 4 2,008 ETHIED L 2.0ns TR | gyt i+ 0.3* fmax = 3.75ns
! ( 80MHz i} )
U5 GPIO R WAL 100mA | Z% . BN 10 (HDIO)
e e
R F E s
) el
BT R BRI P P P
i e o P
BRI B 2 20 T L 25 12 AP L a0 1] TOMUX
. GPIO 3l kA Tk GPIO 3l IR Tk e
DMA #ii¥) GP1O & & =z
FIPERIRIES: | TR 1. 3 | - }
8 8/~ ULPCLK FEBAKTI H &
L R O R P P )
GPIO &5l

K GPIO R FIIME R |, iEZ 1 MSPMO SDK 7= 157

24 M Microchip #/ MSPMO FIiT#7#51
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HTI R

4.2 BRI R EWSIR %3S (UART)

Microchip 8 iz MCU #il MSPMO #B#24EH T-3A7 725 ( T8 ) iBERIAME. £ MSPMO |, iX4t UART #M&f

PR R EAARRAEDIRE |, AR A R IIRE .

7 MSPMO [#] UART 5 Microchip ] ATtiny 1 ATmega UART.

% 4-2. UART ThesgE b

7£ Microchip [88F | UART #tH—fR A, # 4-2 thig

Iheg ATmega ATtiny MSPMO
TR 3 ] % % P
fiFH DMA HIESES % % 2
EZ S % % 2
S Z e B A P
BB TIE(R P P =)
METFEAR R ne g P =2 =2
BHEKE 5.6.7.8.9 . 6. 7. 8, 5.6.7.8
Tx/Rx FIFO 3R 2 i 4
IrDA 3 #% & b3 PRS2 UART
LIN 338 X ATmega48/88 |- #i{it 7 /= i 37 # IRk S E PRI UART
DALI X i 5 IPRY R UART
S HIERE RS SR i i IRY R () UART

(1) FEAERHER R 2 7 TR E A X

UART 51

A K UART FREG7RGIRIEE | 1§25 MSPMO SDK 7R {71457 «
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4.3 BATAMEED (SPI)

MSPMO #1 Microchip 8 £z MCU #37 #5 Ef 47 4M k42 11 (SPI). ALK , MSPMO AT ATtiny/ATmega S22 AH Y

[, (EAFESR 4-3 AN 25

% 4-3. SPI DifE L

InRe ATmega ATtiny MSPMO

PR BRRE At = £

AR T (el ) 8 fir 8 fir 4% 16 fir

BARALR (PR ) 8 fir 8 fir 7 % 16 fir
MSPMOC : 12MHz

BREE 8MHz 10MHz MSPMOL : 16MHz
MSPMOG : 32MHz

AT A o B

U TAEH (AR ) i b i

BT (AFIIRS ) R b 27

TR H R s 7 =7

AT SR PRI AL R i 27

EA MSB 455 LSB B AT . 9 o

Tt e e = = =

SRS MCROWRE

7 F

TX FIFO & 1 1 4

RX FIFO & 1 2 4

SPI AESR B

% SPI AL RBIHMEE |, 155 MSPMO SDK /<455 -
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4.412C

MSPMO F1 Microchip 8 £z MCU #{ % £§ 12C. 7E MSPMO ' , 12C Zhfg 1 12C fbekb# . 7F Microchip 44 |
XBEH AN . £ ATmega169/329 #fFHr , 12C MBS TR AL HE . 7E ATmegad8/88 ' | &l P&l Hi AT He
EHH, TE ATtiny 1, BZHIE: D838 TWI 574028 12C @15 .

% 4-4.12C ThREHLER

Thae ATmega ATtiny MSPMO
e B3A0 B AR b 2 pi3
E 2l 2 = P
FRAEREE (B 100kHz ) 2 I =
POEBA ( H#H 400kHz ) b = =
REIREA (&= 1MHz ) %5 B s
FhAER 7 L 7 f18% 10 i1 7 fi78% 10 £z
Ak 1 bk 1 ANt il 2 Mk
R 7 (ATmega169/329)/4 B _
AL (ATmega48/88) = =
W 4R TR B B A R AR T 5 5 15
HER % Fa b3
5 (ATmega169/329)/7& = 5
W EHE /R (ATmega48/88) 2 2
k=LA = = 2
TX : 8 &%
FIFOIZH 7 = Kl
RX : 8 4
DMA pr P o)
" A& (ATmega169/329)/4 N & N g N
W] G FEARAL AN B 2 75 R U 2% S BT (ATmegad8/ss) BNV AN AT G 2
12C A%

xR 12C RERFIHER |, 50 MSPMO SDK 7- 1145 7
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4.5 i1E5E ( TIMGx. TIMAX )

MSPMO0 5 Microchip ff] ATmega 1 ATtiny #R$2 (L&At 2%, MSPMO #24t B A AR DY RERTHI 28 |, SRR

TIFE M2 2 i g AL Al £ 2% b 161

&K 4-5. THIF BRI REELER

MSPMoL I
Tige ATmega 55 ATtiny i} %% MSPMOG i 28 MSPMOC 5%

A% %3 16 fir 16 fi 16 fir. 32 fir 16 fir
PWM & & = &
EETS 72 2 & P
52514 & = =& 2z
BURAR & =2 = =

) RS RE 2 2 = 2
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Microchip 8 fiz MCU #1 MSPMO #B#& & & 1M THiT 8% . 48 HFE T AR RETE
IR S (WWDT) £SR3 RS E 7,
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* 4-6. WWDT 4
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HTI R

4.7 SERFRTEF (RTC)

MSPMO ' #l1—1& Microchip 8 fiz MCU #5244 (RTC). Microchip i) ATmega48/88 %5 il ATtiny #341-#41,
& RTC IhfE , i ATmega169/329 %5 A & . ATmegad8/88 U5 1E Hh —/Miti 2tk 241t RTC Ihfit |
i ATtiny #4505 — N5 A RTC #ibk, Seitit sl (RTC) bk g 7 AR BRAEI 1) B | J DAAT 26 0 — 53 )
bR R O AR AR . B, NI B — H S L E AER TS

% 4-8. RTC IhkEHLEE

Thie ATmega43/88 ATtiny MSPMO0G
IR 2 R £
SRR R 7 1
H4RIE & 1 2
B SE 1 1 2
PIEBRISH D shi R R
AR BN i 7 R
B A R R R
i 2 R £
RTC R#Ez Bl
K RTC R BIHIE L, 725 MSPMO SDK 7~ il -
5 BRI B HLE
5.1 BE# i (ADC)

Microchip 8 iz AVR Fll MSPMO #B$2ft ADC AMSRAGHAE S o N B 75355 . XA RAEEA 10

fire 12 iz ADC. TRLE T ADC BIA R DRI .

R 51. e E LR

Thek Microchip ATMega Microchip ATtiny MSPMO0
I3 (fir) 10 12 12/10/8
MSPMOGx - 4
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MSPMOCx - 1.5
TERFE (£L) 75 17 14
A SRAE % K& 128x
FIFO % 75 =
S 1.1 3 © 1.024. 2.048. 2.500. W 1.4, 25
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ADC 2 (V) ey T i
1.0 < Vgrer < Vpp 1.0 < Vrer < Vpp 1.4 < Vger < Vpp
T YA = 3. 2. ADC [ . 4. ADC BN BT MEIR. b, AL
Hahle i i 7
MSPMOGx - &k 17
S ENIEE?) Hik 8 Bk 15 —
MSPMOLX/Cx - ik 10
PR\ LRSS . VREF. VBAT % LA AR Eﬁg%ﬁ Bl=
DMA 3 #¥ = = =
ADC & O H3 8t & & &
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ADC BB ) ] MSPMOGX - 2
MSPMOLX/Cx - 1
(1)  ADC Al LATERRHLBEN MR , M kes T AR,
(2)  AMEBGH N EIE ()RR R A 1T 52
(3) ADC [ % [R #5415«
® 5-2. HHHER
ER Microchip ATMega Microchip ATtiny MSPMO YiBg
, o - e ADC *f SANEIE HEAT — K
. v s ADC X} 74388 347 KA
BN 7 & A P e Pl
. - L A B IEE SR | B
. 7E = B R A AN
- - . [ st B I AT SR RE A
5 o = e, SRJEE AR5
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PR O R
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B ERAE .
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5.2 HLEi5E (COMP)
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Al B P DAC 4245 (1 LA 2 D68 . MSPMO 1 AVR #5545 1T M 4% oA 3 R0 4350 58 358 By N [ 22 383
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FHOHBHREE % & & 7 ( #/ COMP)
WA 7 7 ' 2
TR 4 TEB. AKTIHE i, RIFE [i=TB0 S 7 =
B PWM N5 - = £ ( ﬁliélrgA) b A 2 =
N TH Bk ik 2% TR TR A%
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ISR

5.4 IZHBK S (OPA)
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5.5 FLEF#E (VREF)

Microchip AVR Fll MSPMO #5.A7 P #8AE#E , WT 1D A BB ML B H 2 4 Fb s Ot B SRR AR 5L
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