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VDD

47kQ §
NRST

_{ — MCU
10 - 100 nf

GND
B 3-1. NRST #HF K B
3.2 RIS

kS 4 (POR) Haill 3

EHE AL (POR) Wil ge 2> WAL Ah &R HLYE (VDD) I SYSCTL # POR i35 B A el 3k, 7% Edi
(6], 2R4{F4N POR RS |, B3| VDD ik POR+., —H VDD it POR+ , < FEji POR IRA |, B3R
FEWEF BOR WIS HLM . W% VDD 4% POR- AR |, & K4 POR- 661 |, 3 Hasf k{5~ POR &

POR il 83 A 24575 VDD Sl )2 LSR8 A IEMIZ AT R, SLBUE N5 S 2R3 — 2 A T re i
FETE R LU B HEAT BOR F it EAL , 285 FHAE I AT B HEAN BOR AR A 5E AR YRS A 2 2 DME SR IR/ IZ
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TR, POR Yl 42 7E 604 SHUTDOWN BExUAE P IO ITA DR R 9 s aREs | BikdE . (POR fi
RBETEANE 3-2 Fim. )

RES AL (BOR) kil &

RIEEAL (BOR) Wailll g8 2= Wi 4% bk YR (VDD) J{# SYSCTL ) BOR 45 R si o2k . BOR H % ) 32 B4 =2
WIERAMT YRR FR S m i i, DUE LTS AR R S 7E N G P9 S FEL B e WS IE 7 18 1T . BOR IMELIEHESR H P4 377
B EE . ZERME AT g AE |, JF HAA&E T POR Bl . 2SI | 78 VDD #id POR+ RIME )G , 5B LAl
BOR HH EFh. 2R)G , #EEEE BORIRA , HF| VDD il BORO+ . —H VDD i#il BORO+ , BOR
WS 28 AE SRR AR B2 AT 5] S 7R | JFiE 3 PMU.  ( BOR filtk I E WKl 3-2 . )

B YRR AL A i POR #1 BOR 178

MHJFH I (VDD) % POR- LA TES , BB EIPIRE . KFFZE BORO- B{ELL T 1 VDD f/NMEfb A2 33K
BOR- i&ifl] , Mi #3fF 248421217, BOR HEEHC B A s Wi A2 r Bl i 2 BOR B 47, W4 BORO H
W, AR R EEMN . HEREFELZEE | iE5 M MSPM33 C %741 160MHz iz Hl #8 5 R 2% F b i) « s
fL 3] ) POR #11 BOR 4174”7 &4y .

Supply b L Lo
Voltage | | | | | | |
(vVDD) : : No reset : : : : :
| | asserted | | | | |
| | | | | | |
BORO+ | —————— i e e e e i s it A==k ———————
| | | | 1
| | | | |
BORO- -————-—— t——f+-\—————————————— & /- m\-——————————-\-——- B R e A e
| | BOR | | | BOR
: : released : : : released
| | | | |
| | | | |
POR+ F——————@¢ - ——t——— - ———— - ——p ——— === A== — |——————==
| | 1 |
POR I I | \
S Y A N e AR Ny
| | | I1NPOR
: asserted : : : released
| | | |
| | | | .
POR . RUNNING . RUNNING :POR. RUNNING
l
& 3-2. POR #1 BOR 5HFH K (VDD) [R]HIRFR
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www.ti.com.cn lokiEER

4 BB R4

MSPM33C F A1 # R Ge & R e+ I Bl AR s DA IR s A 28 1 12 4
KA T AE MSPM33C #4124 (1B b B3 5 DA K 5 4S5 B 1028 B
4.1 NERG &

W ISR % 45 (LFOSC)

LFOSC /& —Ff i FAKIh#ENR S #5 , ) B if%h 32.768kHz (M4 . BLIR AL 7 — AMEA 8, vTH TR
GUSLHURIFE. 024 LFSS ilid VBAT HULEHUEF AN , ARG A T e BRI VEH A A,
LFOSC w2t By RE L . MIRTEANE R |, IS B as e e Bl & .

LFOSC
32kHz LFCLK Tree

AV

& 4-1. MSPM33C &% LFOSC

WEB RS R %28 (SYSOSC)

SYSOSC &AM b ki BB B PR 2% | ) %y 32MHz ( 5445 ) 1 4AMHz (685 ) - BLIR At
T—ANEdint el | ik CPU REfS midia 4T LPATAR RS AN AL F M BE . SYSOSC ik B — N s A (FCL) , 7E)5 H
Ja PR . G0 B HAIZE FCL I SYSOSC MHREIE R | S e R R,

ool

SYSOSC
32 MHz/4 MHz

———e

& 4-2. MSPM33C &%] SYSOSC

REGBHF (SYSPLL)
SYSPLL 2 B A v gmfs i i) R B AHIA |, H T 528l MSPM33C #4111 % =i 5 (160MHz).
| USEHSCLK
SYSOSC
SYSPLLREF
el MCLK2XVCO
REF cLk2x
CLKO
CLK1 —‘
K 4-3. MSPM33C SYSPLL %
ZHDAO007 - DECEMBER 2025 MSPM33 C %4 MCU #E/EIF R 757 9
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4.2 SR %

X A M UL PR Y Pl PN SR S I PR P (S, T BT AR 4 . LEXT ATBUE LFOSC |, T HEXT
AL E SYSOSC.

R AR % (LFXT)

LFXT & — MK ohEE AR % 5% | ST REhARHENY 32.768kHz F-3& fifk. ZdiH LFXT |, ig7E LFXIN 5] 0
LFXOUT 5| iz [a] 425 — A F-E k. #F LEXIN AT LFXOUT 5 _E i 97 25 ri 25 2% % 42 31 B Bk b (VSS). MR BT
FH e AR B R A0 5 SRR S AR R S A O /N o BT — N AT Y AR IR Bl 5 FE AL R S 2 Fh i ARk 28 8 . LFXT it LFSS
fEe , R Ziy VBAT 5l B A R LEXT. 5040 Rl , 52 9.

LFCLK_WJrlj STARTLFXT
L > LI I
LFXOUT Dief s
L] P
— 32kHz XTAL }
LFXIN
}L[] N\ LFCLK
Monitor

& 4-4. MSPM33C LFXT 3%

LFCLK_IN ( #rtsh )

AT LAGent LEXT M, JF H ol LUK 32.76kHz d R ATR B B 5| NdsfF , DLAAE LFCLK J5. LFCLK_IN #
LFXT 2 E )5/, AEFEE B,

LFCLK_IN 5% 773 CMOS I e A3 2 , H A 525t 50%. F 7 ol LUE 5 LFCLK WAl 8% kA 2
LFCLK_IN A 255 BT , WERARES) LEXT , LFCLK i M #8242 LFCLK_IN.

E AR %% (HFXT)

AR AR 4 (HFXT) 775 4MHz 22 48MHz i [ N bR A S AR RS R ZSFA IO B, v R G2k ke e 1) ek 2 o
i b

EAFH HEXT , 157E HEXIN A1 HFXOUT 5 Jilz (A1 2H 25—/ AR BOE IR S o B IX AN 5] I L i 1k s 25 38 1B 2 2

HLBRFEH (VSS)o MR T F R PR O URS B 52 i AR B A 2R B0 K/ e AT AR HEXT R 3 Rl 2 A 64us 197 #E%
HFXT 4/ VBOOST , {H 43k #% HFXT {4 HFCLK FURR A 22 o A AR &, 5S35 9.

USEEXT
HFCLK
HEXOUT
I ? [ ] HFXT
- XTAL
— 4-48MHz 0
| 7T HFXINFS
— [ ] N\ DIG| 4
> HFCLK_IN
HJ
& 4-5. MSPM33C HFXT H%
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13 TEXAS
INSTRUMENTS

www.ti.com.cn lokiEER

HFCLK_IN ( #ht %k )

TGt HEXT HEF R 4MHz 2 48MHz 1) it R Ke i o 5| Nas kb, LURIE HECLK R, i AN 21
il HEXT. HFCLK_IN Al HEXT /2 B % , A3 R E .

HFCLK_IN 5%t /7 CMOS I & A\ 3e 7 , H A 555N 50%.
4.3 SN shErH (CLK_OUT)

I e BT T DR B I Bl 5 R R I B A1 B FL B BB N Bl v s o SRRV T T 9 AN R R T 4
AT I BRI Ah R ADC . I B oA — AL RS R ik $E | RS AR g .

LFCLK
SYSPLLCLK1
SYSOSC
ULPCLK
HFCLK
EXTDIVMCLK
CLK_OUT
< 0 ®

& 4-6. MSPM33C 4|5y H

CLK_OUT K] HIm Sl

* SYSPLLCLK1
* HFCLK

* SYSOSC

* ULPCLK

* LFCLK

P e vl AEAT 1. 20 4. 6. 8. 10, 12 14 B 16 7300, SR 5 th 2% 5| BB 2 il Bh it 2038 .
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4.4 RS (FCC)

BRI B iH S (FCC) s g 1 2% PR 5 4 AN b E AT R 5 1) R 48 AL DN AA #E . FCC 534 LRI 5 firk
JES (R IRGEEDR ) A TR B b R BRI B R A, DA SR N A

FCCSELCLK

MCLK
SYSOSC
HFCLK
CLK_oUT
SYSPLLCLKO
SYSPLLCLKA

SYSPLLCLK2X
FCC_IN FCC

NOoO Ok WN 2O

> cLk

FCC_IN] FCCTRIGSRC
> L i
LFXT/LFCLK_IN TRIG

& 4-7. MSPM33C SR i 8+ ¥ 8% e

JSEFH AT A FCC RN & DL R 4R % & AR Sk %

* MCLK

*+ SYSOSC

* HFCLK

« CLK_OUT

* SYSPLLCLKO

* SYSPLLCLK1

* SYSPLLCLK2X

* A FCC A (FCC_IN)

LT

&
BRI FCC i\ ( FCC_IN ii% ) 7 FfE FCC BHhiak FCC filk%iN , {A7E[H— FCC i3
8] , BLICANRE IR XA 3. DA L IRC &8 FCC R 8L FCC filk 2% .
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5 Hikss

X7 R4 (DEBUGSS) ¥ #7251 (SWD) B L&l HE 42 B B84 N i 2 A BE . MSPM33C #3452
FRURR AL B2 AT I L RIS A HEIRES ({6 EnergyTrace HiA ) .

i a5

5.1 ik O 51 A 5| fEHEES

WA 475 SWCLK #1 SWDIO (&% 5-1) |, ‘eA12AG WE FRof_Ed 2S5

ZKE 5-1) .

MSPM33C MCU #3152t 2 f A AN F B ol I 51 I B2 . A QB FRE HEANE R, 16 S bR R .

% 5-1. MSPM33C &% 0

BES HH SWD ZhEk
SWCLK LD K R ER A 1) R AT LR ) el
SWDIO LPNERY Xl (S ) BT AE

DvCC
T

[Ep——
%Puuup

|
{————)swblo -~
) SWCLK —-

Pull-down

& 5-1. MSPM33C SWD P38 L

5.2 ff FtpiE JTAG EE BRI O &R
K| 5-2 JE7~ 7 MSPM33C %741 MCU SWD R 1 5 hritE JTAG 4258 2 6] (18 .

VDD VDD

JTAG connector

vee ™S SWDIO VDD
GND TCLK SWCLK
GND TDO —x MSPM33

GND TDI —X RST
GND RESETJE GND
— G
K 5-2. JTAG 1 MSPM33C &

FHZIH T XDS110 [ & 3L 7 i

— GND ND

XFF MSPM33C 254 , H /7 o] LAd ] XDS110 KSEHL B 2 fE .
GAEULH

¥rvE XDS110

F P AT BASE ti.com HESEARHE XDS110. K] 5-3 g7 | XDS110 FREF 1) = EDh e X SRz L i ff 2R =B o
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XDS110
Probe

] uUsB
USB Host Connection
Interface

—

—

4

Energy
Trace K p
Subsystem

¢

Expansion Interface J

i 2

Debug Control
MCU

JTAG
cJTAG
SWD

() Reset

SWO
k' Target Debug Connection

uoljejsues) abejjop

K Target Auxiiary Connection

UART

— Power

GPIO

5-3. XDS110 H4H R EHFHER]

xR XDSMO MEZER , &

2[5 XDS110 AR EH P 16 .

Lite XDS110 ( MSPM33C LaunchPad JF Z&/ )
MSPM33C LaunchPad E4-{1& XDS110-ET (Lite) HL.. ) Ay LA FH b a2 k6 [E 48 T 28 MSPM33C %%

e, B 5-4 &R T XDS110-ET H .
XDS110-ET A HARET

Target
System
(DUT)

2.54mm REF 1 %0 O30 SWD B, 3FE4 5V Bk 3.3V HLIE. AT LUK SWDIO SWCLK 3V3 GND #3:3
HLE AR, R [ 38 MSPM33C #3444 .

ZIRENIE S R EnergyTrace 5K | RIRS A S ThiFE
5% EnergyTrace i R E Z/E R |, #5214 EnergyTrace £ R T HITH .

IliillillIIIIIIIIIIIIIIIIIIIIIIII

L8
Iililu‘—'

XDS110-ET Probe(2.54mm)

glllln‘.,mz

K 5-4. XDS110-ET %

.

LP-MSPM33C321A 5y = iy

Rev. A

XDS110-ET Probe(10Pin)

10 5] RS © 1% 1 SZRF JTAG A1 SWD Hh , FFELE —A 3.3V B F AT LAE A 10 5] 1 FE 20 Rk 12 FE B il
1 XDS110-ET , H¥4 [ 4 T4k 3 MSPM33C 2eth. K 5-5 @7~ 7 10 5] s 2.

14 MSPM33 C %% MCU 1 7F & 15
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Kl 5-5. f# F AR 10 51 B4

#HiE
o briE XDS110 SRR kom ) P Ec e | i XDS110-ET AXSCHF 3.3V #R 4T -,
© TIAZWERH XDS110 Jy MSPM33C MCU LASR At 25 R H | A2 XDS110 £ERR 1 HL LIRS AE
JIFBRIY LDO.
+ XDS110-ET 2.54mm REFASCRE JTAG Bl
* XDS110-ET 10 5l HHRE A SCHF EnergyTrace R
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6 FEEMS

MSPM33C %1 MCU & — Sl AN SR |, AI7EC A NIt 2 E S AT ThRE . N T KR A H
MSPM33C AN EEERE |, T i s B e — Sy B H I, AE S T2 MR B B e B AR L B yE
EHI,

6.1 ADC #iHEREE

MSPM33C ##1EA 12 fii. =ik 8Msps [ #4% (ADC). 1% ADC SZ8L T —4~ 12 /7 SAR W%, RAFE%
PR AR WA 298 12 DML EE AN H 2 X

Device
Boundary
| IR RS Vi, = External source voltage
| " in
EADC Model Roar = External ADC input parasitic resistance
: Cpar = External ADC input parasitic capacitance
R S1 R ' C = Pin input capacitance
- - 12-bit SAR | ' ey

Cs/u= ADC sample-and-hold capacitance

: o C Converter | ! S=ADC i switch
: ! Rin= ADC input resistance
T T E

|
]l
|
Vo —AAN, {5@
|
1
|
|
|
|
|
|

& 6-1. ADC #I A%

R T ST 0 Wk FEE AR B B LU (R R S o A 8 2 (O SRRE ). SRR (SRAREREF ) R P T
TEARATHCF G2 BN (5 2047 SRR O IED . 7ESRRERIA | YRR 26 S Vb A A B8 70 P, FRAT BB S 4 T R
R AL e T4 5] ADC HN SR Sh 3 B0 AT 3 (AFE). 1 6-1 J2R 7 MSPM33C MCU f3J87 ADC 4
70, Rin Al CS/H LT B4 MR 3. 7 8 AFE REHAE 1 S0 (5 BAT ST RE T 75 i R e
], RPar Al Rin 1] HLBAE 2500 tsample. 77230 1 o] F TUHE n A 846 1) S R AE I 1] tsample [R5 1H.

tsample = (Rpar + Rin) X In(2"2) x (Cgyy + Cq + Cpar) (1)
ZTAEESE TR (8Msps) ADC PERE , T SRR — SN a | LUBIREZBL L U810 (5 SIRIRANRE 1. 1 HETE
£ | %S LP-MSPM33C321A tfifE it
6.2 COMP #iHEEHE M
MSPM33C Lt ##5Hk (COMP) =& H A7 18 H L8 &5 D g S 40, i s LU
COMP HLH AL G A FE AN |, v T R A FIAS IS 5o IR A5 1 ol I AE COMP 1 ELE% N .
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A b 12
B
Pt Event Fabric
3 Interrupt Control
COMPx_INO+ 0 Event 1IDX
COMPx_IN1+ 1 IPEN . Interrupts IMASK
COMPx_IN2+ 2 T RIS
MIS
Z ISET
ENABLE ICLR
EXCH L
COMPYy positive terminal

To Event Fabric

Filter

2

— ’ FLTDLY
COMPEING- 0 REFSEL  DACCODEO  DACCODE1 oumoL
COMPx_IN1- —— 1 o
COMPx_IN2 2 lMTEN T 8 "./ 8 # From VREF

] (_From VREF

- '\'77 Reference Generator SAMPLEMODE
L] including 8bit DAC l¢_FromvoD WINCOMPEN T
5 2 Ai' l i B

i Sampled output
Sample Mode Logic
DACCTL

REFMODE DACsSW

REFSRC SET CLR

Disabled EVT0  EVT1
BLANKSRC 1
BLANKSRC 2
BLANKSRC 3

Comparator output

K 6-2. LLE A

MSPM33C Lt st 455 7 4> COMP RSEHLE M LLELER Dhfg. nl&l 6-3 i , COMPO Al COMP1 /] DA —

EHC EOR B A 1 s . EUREEE T, NG T B R BNERAE R0 U O IE R 7, T PR B P
B LL BRI Db o 1 o

IPSEL
3
0
1
2 IPEN
* WINCOMPEN
5
6 [ WINCOMPEN COMPO 5
COMPy positive terminal 7 Threshold 1
IPSEL
3 WINCOMPEN
0
1 IPEN
: J WINCOMPEN
+
1
° COMP1 0
6
COMPy positive terminal 7 __ Threshold | _

& 6-3. & O L iias =

COMP #EEIA AL &—A> SHORT FF% , ] - Ay E s 2 1 2 17 B F SR (R B

WK 6-4 FiR , T (RSRARER i) 5 REE L2 (CS) IR/, SHEEIT ¢ R B A TT S HPE (R) , LA AMNEBIE S5
FIHLBH (RS) LB, RAEHLZ CS 2K T 100pF. JyRAEHLZ CS 78 HL IS ] H %k Tau wT LA A 7 FE = 2 Sk
A,

Tau = (Rj + Rg)xCs

(2)

ZHDAO007 - DECEMBER 2025 MSPM33 C %4 MCU #E/EIF R 757 17
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A BT 5 (R B, Al S 3Tau % 10Tau VERFERT . X F 3Tau , SRAFE L #8 K 2070 fa BIH A (5 5 HUE FLP )
95%. i/l 5Tau It} , RIEER AT 99% LA L, i/ 10Tau I, SREEHEAT LIS 20 2 12 RLARE K .

IPSEL

Sampling
Capacitor, Cs

.

=

Analog Inputs
—

& 6-4. HLE ARG BETT R

18

MSPM33 C %% MCU B} TF 475 %
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LRI

7 XEHFIK

MSPM33C %41 MCU & KEH AU , @it 25, UART. SPI. MCAN. LIN %5 , A4 4t3= g (i fE 1)
E. N T HKIREEHN A MSPM33C $irahi , EAF it b il B 5 R — S . AR iHe 7V 2 U7 oh
WG E A BOHE R

7.1 T SRR IRA B HE R
T 382 AE T MCU A e AN B B 2 — |, IF LAY B P Al (s T B B o SRl Y 1AL PEAE 55

SEIR . Fath PWM B, CABRSh 5 AT ANkl ) F8 AT | DA S A ULIB IR ot 5

MSPM33C %1 MCU 55 Fp 28T i 284 © St if 28 (TIMA) F@E A TH 28 (TIMG). TIMA F1 TIMG =&
THIF SR T | T T 2R hae | BN =R AE SRR (IR ) B R PWM 15 5 45460 H %

( eBi i ) o (H2 , TIMA S50 T HAbRE | BIan BA R AN PWM. 3R 7-1 FI5R 7-2 HPIL SRR
T BT S AN R R A

£ 7-1. TIMA B E

spl | e | TREAR | mam | mmiws | coPm | MER | BTRR | Ther | mx | URER| am
TIMAO PD1 16 i 8 fir 8 fir 4 & & P 2 2
TIMA1 PD1 16 fiz 8 fir 2 o) R R = =

£ 7-2. TIMG HE

so | | TEEO| gomie | mmism| copmit | mam | wesk | wRcc | omx | WRLEE OSREE
TIMGO PDO 16 fir 8 fir 2
TIMG1 PDO 16 fir 8 fir 2
TIMG2 PDO 16 fir 8 fir 2
TIMG3 PDO 16 {iL 8 fir 2
TIMG4 PDO 16 fir 8 fir 2 1= =
TIMG5 PDO 16 fir 8 fir 2 R =
TIMG6 PD1 16 fir 8 fir 2 R =
TIMG7 PD1 16 fir 8 fir 2 P =
TIMG8 PDO 16 iz 8 fir 2 =
TIMG9 PDO 16 fir 8 fir 2 =
TIMG10 PD1 16 fir 8 fir 2 =
TIMG11 PD1 16 fir 8 fir 2 =
TIMG12 PD1 32 fir 2 2
TIMG13 PD1 32 fir 2 2
TIMG14 PDO 16 fir 8 fir 4

o BERETHFNETER  DERE S LR 7L TIMG 52

* &%F MSPM33 C %741 160MHz Wiz H#s AR S F M P& TIMG S245 a] F 45
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7.2 UART #1 LIN %98 AR HEREM

MSPM33C Z 41|z ] 2% 0 5538 F 75 el 28/ k2% 2% (UART). I 7-3 o, AANERRA K UART AT PLSZ
£ LIN. DALI. IrDA. ISO7816 24 Hiis4mid Thag

#* 7-3. UART 5§

UART §¢& UART B £ UART FAZHR + Lin UART AR

ST R R IE RN FIFO & 7 2
SCHRER AR 2 2 2

IR 9 M E = 2 2

SCRF LIN 5K 7 v

3CFF DAL =

X ¥ IrDA =

X ¥ 1SO7816 Smart Card =

SCHF SRR =

MSPM33C UART #Ee AT S F e Y48 1 d ik 10MHz Bas R, LA T AT UART MNA .
2 7-4. MSPM33C UART 3i#%

B8 TR A BME  RRE R Hfr
fuart | UART i NI fiR HYRIE 1 ) UART 80 MHz
fuart | UART NI g% LRI O i UART 40 MHz

AGFSELx =0 6 ns
o | MBI Rl |ACPSELX =T 14 35 ns
° b et ] AGFSELx = 2 22 60 ns
AGFSELx = 3 35 90 ns

AU IEM LS (LIN) 72— M B RE R4 1, a1 S 2N R B 219 s (S 4. Jie
2, SR RO .

TLIN1021A-Q1 Ai% 8% 7 #1820 kbps HIFHRHE R . WOk Z3iE Lt TXD 5] 6] LIN S 2R FRRAS | i iR
RXD #ir i 5] JIR 25 S 2B PR AS . 18 HE RN B IR s 28 |, H T RK B RS (EME).

TLIN1021A-Q1 B1E R 12V MRS F: , A %M T/EBEIEHE . Zasfd SRR REREIR A 2 | JFrl it
LIN. WAKE 5| {15 EN 5] MARDhFERL e . Z a3 4F o] LLE TS TLIN1021A-Q1 INH i H 51 B REvE LS
AT REAFAE R SRR, AT 7E AN R0 st BT #E . & 7-1 JEoR T TI TLINTO21A LIN ok 2%
SEELA AL T

il

i
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13 TEXAS

INSTRUMENTS
www.ti.com.cn FEH IR

fp [ Comp
Y

EN B = . . | Filter I_ l
45 kD
350 k(2 Wake Up
State & Control
» | H
Wayp | —
A
Fault Detection LIN
WAKE + WAKE & Protection a
Dominant DR/ [
TXD > State Slope &
|— Time-Out oTL —

L| o
350 kff = r. GHND

I—AAA—

B 7-1. 2R LIN TLIN1021A Uk 28

WAE R R IR, WSRO . K& 7-2 FIE 7-3 R TR TITLINTO21A LIN WOk 25 SeBi i g 2y £z
M. AXREZER , S5 TLIN1021A-Q1 HA fHI R B D) RE 1R O 57 LIN WOR S8 2% .

Vear=12 V L J_ I _]_
I I

Vin
Voltage Regulator
v, EN|
D

Voo Commander
%' Node
Pullup
T 1 y 3
= iR z
= ik
N,
LIN Controller _|_
SCI/?.:ART lzzo pF
K 7-2. A MSPM33C HJH.AEL LIN M ( BEE )
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13 TEXAS
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FER LR www.ti.com.cn

Vin
= Voltage Regulator | —
vV, m EN

LIN Bus

MCU

LIN Controller
or
SCI/UART

K 7-3. %A MSPM33C fJ8L24 LIN R (MR )

7.3 MCAN it iERFH

P & SR (CAN) A& —F R ATIEE P, F T Rt oy B v TS (0 o A sQSE It 3R 1 30FF . CAN B
EPTR AT IR, I HREW R I & A SR . 72 CAN th | W2 BERIE BT R B ML, ML R
GUIREAN Y R P SR O — otk

MCAN i SZ Ri£ 48 CAN F1 CAN FD ( B RiGEIE#EZEM) CAN ) Pril. CAN FD 4t nT S8 5 e i 7 ek =2 A0
AR N BRI A 25 8. 248 CAN Fil CAN FD 284 7] LATE Rl — M 4% EILAA A S R AT R, Aide ik
45 CAN Z3F R Wl 3%, HorbZaflok 83 v] LIS IR 2% CAN FD |, A2 AR B 2R 4% . MCAN BEERAF
4 1SO 11898-1:2015 Frifk.

—1 MSPM33C #3F L5 MCAN A LIN #ith . ZIE 5 %3] CAN A1 LIN 22k | #3455 ZAMH MCAN YUK 45 5%,
LIN ok #s , i 7-4 Fiw.

__________ 120 Q
| Device I ™~
: MCAN : CAN Node 1
| I
| I CAN Transceiver
: MCAN_TX 4>$—> D CANHI——
I MCAN_RX 4—%{]47 R CANL
: I CAN Node N
| I
| I
r———————— — d L
120 Q

mcan-002

& 7-4. MCAN S S5 2R Af 28

TCAN1042GV /& —#k CAN Utk % | %4 1SO11898-2 (2016) /i CAN ( 42H| 2% JJk ) ) Wy Ehrdk. HIn] H
T 5k 5Mbps ( JEAL/FP ) (1) CAN FD (4% | bt 1/O SPGB IR N |, FT 3 B 5N 5| B (A
RXD % HoF . % 880 B AR DhRE AR 2 S FE M B SRAS I o AN | % S HR A 22 P (P s 1 Sk 1 v A
MBI Y. B 7-5 B R IFER. GREZHIMEE. 155 TCAN1042-Q1 /K E 2 2 f CAN FD 1)
il R4 CAN U R 23R 2 .
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13 TEXAS

INSTRUMENTS
www.ti.com.cn T %
Vin
A
L - T
5V Voltage | | T I
Regulator Ve
(e.g. TPSxxxx) v E CANH =
_T_ TCAN1042
CAN Transceiver
S .E / / With /O Level Shifting
1 o s = With V" Suffix
I 3.3V Voltage | | o Jor _
Regulator -
(e.g. TPSxxxx) 7 Via GND

B 7-5. {1 MSPM33C [ #i%] CAN S £k

7.4 12C F1 SPI & EEEM

SPI #112C ¥hs 72 F T 2844 al s B AR 2 TR (38 AS , 4 MCU A% k8% 2 1A i BE2Z #:. MSPM33C £ %1 MCU
A EIA AOMHz BE# SPI, ¥ 3 4k, 4 4. SHEBMGAER. EFSHK 7-6 KIRTE BAERE T &R
4. % MSPM33C A] A1) SPI AR S HER |, IS RE 7-5.

% 7-5. SPI #544
SPI 44k -7 B/Ma
PSR RISM R 5t 2 £
X T 2 R
S ST £
SRR B
SR A B B £
SRRV 2

—4 SPI M BTG E PICO (A A2l dstinth ) IREFZAE T RSB 0F7 2 LA RS | 1A
PICO 5|l L7 in—A> L hr k.
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13 TEXAS
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3 Wire Connection 4 Wire Connection
Controller Peripheral Controller Peripheral
SCLK » SCLK Sl | S
poCI POCI IHoKe 7ol
PICO PICO A(E) IAE)
Cso » CS
4 Wire Connection with CD 4 Wire Connection with 4 Peripherals
Controller Peripheral Controller Peripheral
SHelli Slelli SCLK »| SCLK
poci ol POCI poCI
PICO BICO PICO »| PICO
e - Cs0 » cs
Cs3/cD » CD cs1
Cs2
3 Peripheral
SCLK
POCI
PICO
—>» CS
Peripheral
SCLK
POCI
PICO
> CS
Peripheral
SCLK
POCI
» PICO
cs

& 7-6. & XA SPI B B K4 ERiEEE

X 12C 2k, MSPM33C #s S febnitE . POl A PLIE AL |, W3k 7-7 Fion. 9% MSPM33C A] LLSZ £ 12C
BRI S FHES , ESRE 7-6,

f§FH 12C MZRI; | FEAMES Fdy P . X e B SH B I e T 12C SREE . T @idi e 2.2k , DME SRR P .
TSR IFER R G, T DA K L BEAE .
* 7-6. 12C fi:

12C et [ w=/ME

SHFPRHERLE (Sm) P &

SCRFUHEER (Fm) =2 &
SRR R+ (Fm+) P P

SCHFBE T LI &5 2 -

SRR T IR 45 2 &

SRS T B AR LA 2 -

Y FF SMBus 5 2 2
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13 TEXAS
INSTRUMENTS

www.ti.com.cn FELHFI T
# 7-7. MSPM33C 12C %k
. PR PR PO +
SH WA L:<1/jyA
BME BRE| BME BRE| BME BXE
FEYEIE, 0 FRIF) 12C 40 40 40
f|2C 12C %)\Hﬂ'ﬁ”ﬁ)ﬁﬁ N MHz
EEYER 1 ) 12C 80 80 80
fscL SCL B g iz 0.1 0.4 1 MHz
thp | sTA | PRIFESIE] ( EEE ) B3l 4 0.6 0.26 us
tLow SCL 4 A -1 8 1 4.7 1.3 0.5 us
tricn | SCL Bl i vy v o 4 4 0.6 0.26 us
tsu,sta | —ANERTEE 5 Bl S A ) 4.7 0.6 0.26 us
tip | par | ZHE CR ¥R (] 0 0 0 us
tsu , par | ZdE 15 B I (E] 250 100 50 us
tsu , sto | 15 L SN [A] 4 0.6 0.26 us
STOP 5 START 2142 [A] ) A
tBUF éﬁ?lﬂ ETJ' |Fﬂ 4.7 1.3 0.5 us
typ;par | EHEA AU (] 3.45 0.9 0.45 us
tup;ack | BEAT VB[] 3.45 0.9 0.45 us
Voo Vop Vop
MSPM33
12CSCL _ I2CSDA R R
Serial Clock (SCL) l .
Serial Data (SDA)
12C 12C
Device A Device B

& 7-7. LR 12C MLk

7.5 12S/TDM i EEEN

MSPM33C ] 12S/TDM b & — AN B 478 0, T REEAEE . 12S M T 55 Mg @idss. ADC Al
DAC 5 HAh % 45z 8 {5 . MSPM33C R ¥FgmfE A\ ik 12S/TDM 2 B E A H hreldz il 8%, Mok 58 f yELK S
A7 IS s 0 B

7.6 QSPI ¥itEEEI

QSPI MR — MR R B ATH L, AR 4 RBLL |, AE SPI PR B L. 5 SPIBLHEALL , QSPI SCHfA
RO e B, avrgmfE A o —A QSPI SLfiEhl 2281k ES K 7-8 #5r , Tk
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6 Wire Connection with 1 Peripheral

Controller
SCLK
100
101
102
103
CS#

\ 4

\ 4

A

A

\ 4

A

\ 4

A

\ 4

\ 4

Peripheral
SCLK
100
101
102
103
CS#

& 7-8. £ XA R QSPI LB SRS

Controller
SCLK

100
101
102
103
CSO
CS1
CS2
CS3

6 Wire Connection with 4 Peripherals

Peripheral
SCLK

100
101
102
103
(&)

Peripheral
SCLK

100
101
102
103
CS

Peripheral
SCLK

100
101
102
103
()

Peripheral
SCLK
100
101
102
103
CS
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13 TEXAS
INSTRUMENTS
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8 GPIO

MSPM33C %% MCU i k7#3K3) /0 (SDIO). #i3ka) /O (HDIO). 1 ik /O (HSIO). Fi P AT LUK 4 s by 2
RRIEERBEAER) /O KA, Wb 75 B R DU R

8.1 GPIO #H HHFF S EERI A Z A

s GPIO FIfE /O I, b Zi2% JE T S I AR A I M2 4T BEE DB A HE K , /O IR BT B [l 2
. A S MRr A rgR ((Ci= 5pF ((JLAUME ) ) ATAERBOELL I . 1O Reitk rTfE 85 1F H AR i Bt &
KEl. 3 8-1FH T MSPM33C 211 1/0 iy AR o

% 8-1. MSPM33C GPIO FF &4t

28 WRFAR B/ME HEUEH  BOAfH| B
VDD = 1.71V , C_ = 20pF 16
SDIO
VDD = 2.7V, C_ = 20pF 32
VDD = 1.71V , DRV =0, C_ = 20pF 16
VDD = 1.71V , DRV =1, C_ = 20pF 24
fmax Uity [ 4y HH A % HSIO MHz
VDD = 2.7V, DRV =0, C_=20pF 32
VDD = 2.7V, DRV =1, C_=20pF 40
VDD = 1.71V , DRV =0, C_ = 20pF 16
HDIO
VDD = 2.7V, DRV =0, C_=20pF 20
i

o TEFREMBIEADIRT | Ht s Z A3 VDD 1 10% 1 90%.

8.2 GPIO V& B AH: IR
% 8-2. MSPM33C GPIO £ K4ax%t 4 (E
BoME B B A

VDD EER/EEN A 1.62 3.6 \Y
VCORE VCORE 5|l - fyHLE 1.35 \
Cvop VDD F1 VSS 2 [l & ) 75 4 10 uF
Cvcore VCORE #1 VSS Z Ilji & (] fi.45 3% 470 nF
T HERE | T A -40 105 o
WS | S A -40 125
Ty BREEE T A 125 °C
T E&R , S A Q A 130 °C
FUAT 2 M RAFAHPIRE ) MCLK. CPUCLK, 80
ULPCLK #jiz
fuowk ( PDT S ZERTEf ) fﬁg&\%ﬁ%ﬂk#m MCLK. CPUCLK. 48| MHz
HA 0 NMAFERRRAS I MCLK. CPUCLK. o4
ULPCLK #Ji%
fuLpcLk ( PDO g4l ) ULPCLK #ii% 40|  MHz
HIE
« VO LB HFBIUNT lypp HIEALE.
* HDIO. ODIO #1 HSIO fE [l 5E 51 | EdkAT 134D 5 16 S R % .
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SDIO 1 HSIO fgMs#E N B 6mA ( #AUHE ) FIERK IR |, iZ A2 LIRS A LED. X T8RRI HR 7 ,
i 1# H HDIO ( fic KHR N 20mA (87U ) ) o (HR2 , HEE B S ERLZUNT IVDD ( #754E 80mA ) .

8.3

& GPIO (HSIO)

HSIO 7] LA Fr ik 40MHz ISR | %38 E 5 R 26t B, BRIE B EAMERBAEE <. HEr LUEN DIO % f74%
T DRV A7 K% 38 oK A

8.4

K3 GPIO (HDIO)

HDIO fgfsd i 20mA [ HL R IRBN 7 2%, i RIR IR 5 IR R A %,

8.5

EBA BTPHEBRENERL TS 1.8V RFERE

MSPM33C #J1 & 1H 1 3.3V =ARHT. WRM R ES 1.8V SRl , I HAE AN BT e feds 834F
8-1 Zath 7 — M T 42 1.8V S IR,

1.8V 3.3V
R1 § § R2 R3 R4
Q1
Q2
ut ‘ u2
1.8V Device MSPM33 Device

K 8-1. 5 1.8V B EF IR B

A TP MOSFET. fi#s VGS LAfifRi%Z MOSFET 1 LA7E{X RDS(on) T84 S, X1 1.8V &

£, WEAEAKT 1.8V ) VGS MOSFET. {H72 , i fiK) VGS MOSFET #Jfig 2> 73 MOSFET TEMRAK I HE T 3
H(MCU R HAWrA 0 ) |, I S BUB(E B %

U1 A u2 s

1. U1 fi 1.8V & # 7, Q1 VGS 124 0, [tk Q1 5l , U2 J@id R4 i 3.3V &4 s

2. U1l S €47, Q1 VGS i 1.8V, Kt Q1 T3l , U2 B

U1 AT U2 i

1. WS U2 %ol 3.3V &7, U1 it R1 fREF 1.8V, H Q1 X, Btk U1 2L 1.8V & # 7

2. R U2 oA, R RTOK U1 RFFE 1.8V, {H MOSFET it A 206 U1 HfKZE 0.7V ( %

IR ), Ml VGS KTl H ik, Q1 T, U1 BUACE 7

28
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GPIO

8.6 SR 7] BT

A i s L o 2 R T BETE , SRR E N A2 100% ) MCU B8, Z3E EMC PERE , AR

PRI Bl TR as i 170 PRERZS N BE A

P ) FREEFARAL A AR5

R 8-3. RfEA 5 MR

U, F5 1/0 WE N 0 8 1 (AEARMEA R /O 51 B8 A _E4rsl

5| B L R
GPIO g A AH R B BT RE 1 E Ty GPIO (PINCMx.PF = 0x1) 455 A P 35 352/ 7 B BEL S
A6 FET 640 51 BTG 2B i R A R BN
NRST VDD NRST MKH - TFEMENAES , B LR ZE VDD , BT E ).

&

o N TIREAHER R 170 BLEDV B A B |, IR E Y €07 .
© WAZUN 4z BSL RAISI , DA rE 2 A ja N BSL #A.
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9 fifRitera
9.1 HFA B

9-1 JEoR 1 HLIEAT =) O S R SR AT B AIAT 28 5 1 A 2066 MSPM33C a3t AT M RNAE . — 2% MSPM33C #%
624> VDD HiEHL , 1 VDD 51 EFE—4 100nF ZAEEAL |, HafLUEEAEHE— 10 n F A
SRFFEMCHAS . 0T DUE R I8 U S VCC Al MCU VDD 5l ER B, Z HUE ] T-IEKR DCDC [ FF G P AT
AREAME | 1§21 DCDC AL %R . MSPM33C s % i) C1/C2/C3 {8 JeAii i«

#1
o PREFR/NHEZAIFSATRESEIL MCU VDD 51 (C1 < C2 < C3).
o HEEENTAAL , TAEAEMEAL.

|
|
|
MSPM33
| vss i i i
| VDD C1TCZTC3T
|
Lh
I [ 1

VDD

& 9-1. B UK FIRAR =

9.2 FHLA RTE R

R G AR T 5 e A EMI ) AR S ) di S B DX AN S il S R R bl /D 3 2 e AL, e S AR 7V A A
FH B R 13 T T

A BB ?

KB (BIUnKENES ) BIREAME S — N8 B AR I R HORIE AR B . BEE SR T, SLEXT4k
HLBS S AT B s R0, T AR R BT , PR AR B | b ATy R A . IR AR AR 4G
ZOEMH RN X T ERES , KRBT, XN TEIES , Z2MFTERREgE. XU T
MoV A Az R, O BRI RS = e BRI X

TI AR IR HE S AR [ (2 ) KR A L% ; Rk, Bot N 20 v, DO ITE iy 55
iR IR ES R RFAEBIIX I o f Z/ N SE R o VFZ BETHE AT BN (G ) AR SR AL R AT A R FL S H P
(4 3.3V ) R AR R . P 7 BRSO e SR AT Bl F I K % B Rt i A LR o R S b i P
N, BREAPIAS R L A R AL F 4 o 18] 9-2 JEo T AnAr 7 1B 745 5 B AT RESR [l BR AR TR il — NI R A AU e
FIR B . FERABEE , HIEICBCE T7 EE R R E AL 1 20U N5 A e i A1 28 A5 JER A AT R JEl

( BREAAREER ) SRS (HEARZ0Q ) o M T M FRHHRE , I m , NiaSEEZE. 204 L
B HONHAE B 455 6 b BB s LAl T
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www.ti.com.cn UdtiA

B 9-2. Hrr AR DU DA & A S XI5

9.3 fitk. IFLFFHAL PCB it

M EMA RS SECE LR . FMXENRAENEM , JF BAHME T S . R ST = S BUS .
BERATE T HILE A, FFZAX A=A 45° AT AT Z. N TR BRI BLBTAR L | B A 47 s R
T, ik 9-3 s

&l 9-3. B A% fiAn &R AR IEA 77 X

N YRR A B, £ — 2 EAAHBIZ 200, PAME T 2 (B #RRAH T2 90° Atk SR %) LB ARAE A
Lo T EA S AL ; (o, AT AL 2N, DOIR et fL 2 Y InAA N 0 B AT A I HL &> B TR AT
AR A T = 2 St o LIS ST A o A ZZ 5 S I, 38 B AR P 25 A0 2 v A il FL Bk B2 5 — 2R A v
IAEIR «

WFESAAL , EEEESKE SRR, A BNOERRUE 5 ( WHEEREME S ) Em. X £
SR EAE SRR RS RERES T, XRESRESNER BRI E SR E. Bk, 8T g
B o ABSE , 0 R SEAEAEAS AT B RS S, ) T T B RS, DASE K PR i s/ W T e 75 PR . &

9-4 JEIR T WAl PRI e 75
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nn JUL
No Cross -> Good
JUL
Bottom Layer
Cross -> Bad Vertical Cross -> Compromise

Analog Signal Analog Signal

Analog Signal F
Top Layer Top Layer

Top Layer

B 9-4. BIA RIS 5 HIE R IER R XATL

9.4 IR BB B AR VR

N T S T BT, NIUCECHI I AL A R B < (RO BET. A5 S A R A BH ST O T T LT TR
FXSFAEAT 225 P A B
BERPRFRE AOBHATUEER |, 22 20 06 2 8] PO Af 26 9 BE A () BT Tk i) PCB & . 1 T-HR4E PCB BRI AT RA
BOR, SR/MTETE AR A AE R, (AL 2Lk PCB R |, SRSEILI A 0 7 I BT
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