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8 KB Sector 0 Bank 1 8 KB Sector D Bank O 16 KB

Oec00.001C

| 0x00.0018 | 0x00.0014 | 0x00.0010 0x00.000C | 0x00.0008 | 0x00.0004 | 0x00.0000
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b, AREaLr L —Z—FOFH U MEE T HL TEEWN,

PWM /1177735 low DfCHVICHERERIZ high 241575727, high DfCHVIZEGER)L low %
Ik T B EREME DBV ET

T T E T =R T PWM 24 45848, PWM ¥ =Rk —# 3RO ST Low @
RbVIZHERAI7: High 245457, High O Hb0IZER )7 Low 2L 42 ATREME 2 B0
F9:

PWM Y=L —&Z%, 2oL —% A £7212 B O E FEIEZFEHAL T PWM Y1271 %1
HLUET,
PWM 2o XL —% A F7213 B 23 2 LA LD b PWM 2—R AT MEICETR I UE
.a«

o KHEA T T arBNERRSA . 57 High RS VET,

o KHRA T ar N IGA . AR Low S AERSIET,

PWM OF L F7 o "B —REE LTSN
IS — AT D RZ DA (1 BISL) 708 PWM i h s MEIZ B T4 254 . PWM
AT MEIZEI R Z DENCST 1 OfEICL TS,

AT RN RFEH L THD 55 ) T BEE QEl 22— L DIEED FIEIRAEIC
LD, BEIDD T PD 3780 TEEARRONS A g BV ET

QEI ﬁ%ﬂ?ﬁﬂ (QEICTL) L P RZ DR DGR TA L T o 7 AV 2 %AR L CH L 25Uy 5
PR
. SIGMODE N0 DA BEAT—RERLET

CAPMODE 3 1 @34 . PhA 3L PhB Ofi F O PN H 7 NN AZ L E R LET

BLORDYIASA::
PhA BXUPhB 23¢H120 T
© ROBEZRIED SIFFHEND F [FIZ720 £
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QEH01 (%)

B¢ 5 &

SSI#03
BA

%II‘:

o] 8¢ 75 &

e8¢ 5 &

SSH06

B L]

A2 T IRINVREEST L T 55 ) T BHE, QEl T2 — /L DIFEDIIHIREIC
IO, BRID 02 MDD I 5580 Tt R ONS AT HVET

QEI 23 RIEZEALZ I EHRID O BT EMIRL | MLIEDR S 2 1TV ET,

2L,

SSI1 /ZL T —F—FTDHEHATETT

WA TTYR BEOT RN RE—ROEEN, fEESNTZ SSI V2 — /L CTIELHEREL 1
Jog FORER BBESZITATEa— T —F— R COREIZO LM TXET,

A TT9R BEIOT R AE—RFOEMEIZIE SSI0, SSI2, F7-1% SSI3 2 HL T7/ZE
W, LAY —T—ROENMEICIE SSH 2L TLEEY,

SSI DA BLOZ T FE—F TONIGES

SSI WAAEITI Ty R E— RIS AL, SSI D325 E—RICRESNI% . SMBAEY NS
DAV EEITT DL, DT —FF A SSI 7 —FE L TR A AT D]
REPED DY E T,

SS| #%Z{ZE—RIZEE L1 (QSSI 4 (SSICR1) LY AZD DIR B hai% E). MDA
Whisit A HLBIED RN AT DDA I— Gt A H LA R TL TS, WICHIZRLET,

SsicConfigSetExpClk(SSIO_BASE,SysCtiClockFreqset (),

SSI_FRF_MOTO_MODE_0O, SSI_MODE_MASTER, 1000000, 8);

SSIAdvModeSet (SSIO_BASE, SSI_ADV_BI_READ); //Receive Mode set

SSIDataPut(SSIO_BASE, &pui32DataRx[ui32Index]); //intentional dummy write

SSIDataGetNonBlocking(SSI-_BASE, ui32Dummy); //dummy read

SSIDataPut(SSIO_BASE, &pui32DataRx[ui32Index]); //intentional dummy write

SSIDataGetNonBlocking(SSIO_BASE, &pui32DataRx[0])); //first intentional
read

SSIDataPut(SSIO_BASE, &pui32DataRx[ui32Index]); //intentional dummy write

SSIDataGetNonBlocking(SSIO_BASE, &pui32DataRx[1])); //second intentional
read

R Tl BRI B KW I —EEIAR IR DX I—EEN LR A B OFI—

BAEDORNCZ I—F A HLEFITLTLIEEN,

T IV —ar W SSICIK ICHUR RS X I—Fi ALy 7 A7V 2 T 52812

BL KW, XI—F A HLEEITT 5[, SSICIK B % GPIO A JJIZHH#E LT, ﬁnw&
\CHUR A2 T TV — s 2 DB B2 7T S,

SSI Z(5 FIFO #1427 DPEINIRZR IR L — 7T — R CRIELVES 7 — IS A BEIED B
F9

SSI 7ry 7 F Y24 —/L (SSICPSR) L2 Z2%0 CPSDVSR 7 —/LR73 0x2 L0 KX\ MEIZ 7%
EESNTWAEE . SSI %15 FIFO A LT VNEINIABRNAL — T F—RT 32 VAT LTy
JEH LD BT — b ENAFREMER BN F T, v A —F—NIIZOEMED R E 2 Z I TEE A,
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SSI#06 (%) SSI 215 FIFO /A7 MEVAB ISR L — 7 F— R TREL VAL 7 — SIS TS HY
F9
B 585 % N . . , .
BAICEoTIE, Y7 =77 SSI#I## 0 (SSICRO) 2% ? SCR 74—/ F% CPSDVSR
T4 — VRl Ox2 LA BT AHL, AU SSI Z7ay /@ e £ x4, 722213, B
DT IT IV ray 7L —kis SysClk/48 D4, . SSINCLK = SysClk / (CPSDVSR * (1 +
SCR)) i L CRIL 7y 7L — 98451213, CPSDVSR = 0x18 #5118 SCR = 0x1 ™
KNIz CPSDVSR = 0x2 3L SCR = 0x17 & CTXFF, LE/RI VT LTy /L —h
ZYERL T A1 CPSDVSR = 0x2 SfAAHE 655 SCR ENRWES . 5215 FIFO #A
LT MERRIIEH TEERA,
SSH07 SSI ZEHWABRR T —ZRE P IF FIPEFEA
H L i . e
SSI EHFEN A AT —Z ALY MR IELLENMEL FH A,
o VAX—F—RT, %5 FIFO 230 LU FTOHEICHIVIALNHZTT, SSIMIS IX
TXFIFO 7 FIFO ALy a—/ /L RDO¥43% FEID7Z NS T H—hE4, SSIICR L AX %
AL TEIAIREEZ VT LT, BIVIABLNF T — SN ET
=384 % e TN e
X773 SSIDR ~DFEEMNTE T LTZEEOENA I N RZ T, SSIIM.TXIM 227U 7 L%+
L EDOENAZEAZIEL TLIEEW, EFITROEA Ry MR B4 SSIM.TXIM
B hERR E L TLTZENY,
SSI#08 NABIZT Y RE—PND SSI IL-— 775 XDATO > XDAT1 5l 7
Bt Bl £7-1327 Uy RE—RDLX  SSI AL —7 13 XDATO 75 XDAT1 FA > ~, XDAT1 75
XDATO A ~FT —H&EELET,
875 Bl 5L 0T KT S8l AL — T /b T — a4 (E 4B, CPU 115 — L U2k
SSIDR [ZEXIATeEXZIELWE v MM AL TEET20EAHY ET, uDMA % 358
4. CPU X uDMA DY —A Ry T 7| AT Y T ENT-E Y M BXA L LERHDE T,
SYSCTL#03 2y ZIE B IZBIEL =85, MOSC BRFFIFIRE 532 2y 7BEL 2 H L EFH A
B4R . . o
St MOSC 7w — AN EIRFEASIVIEF ICEMEL 721 . BRSNS T T oA 20T
4. MOSC #EFRIKIZ =T —RiEZ R LU EH A,
Eﬁﬁﬁ - R 2 7% - LEAL > — N - - S ~ S, 7
MOSC ([ZFEENFEAELIZSG G, VAT L&Yy b 572012 PIOSC TEI{ET 2V 4y F Ry
FVa—/L 1 BEALTTEEN,
SYSCTL#18 DIVSCLK /Z DIV = 0x0 D5, BirFSh oo a2t B H 21T FT
Bt Divisor 3LV —AZmy 7Kk (DIVSCLK) LY 2T, DIV By M7 4—/LR73 0x0 (1 43JE)
DA GPIO ~D 7y 7 RSB TIEHY EH A,
o DIVEYRI4— LR —RTETRHEIN TWARWEES ., 7ay 7 8L SRC By k74
— VR TCEHRIN-Iay ) —R% 32 TE|l-7-fEHIZ720FE T, 72& 21X, SRC = 0x1
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SYSCTL#18 (i)

EIF: pps 3

SYSCTL#24

Bl

e8¢ 5 &

USB#04
A

EIF: yp 3

DIVSCLK /1 DIV = 0x0 D5, BifFSihd ooy 2l t B 54 81T FT

(PIOSC) BX DIV = 0x0 D4 GPIO ~D 27ty 7 /11 PIOSC 75 &5 500
kHz DR EI /20 ET,

s« DIVEYRNZ4—ARBa—RFATRRICHESIL TWAGE, 7ayZ7E L SRC By 7 ¢
—-/I/F‘T”“ sxizray 7Y —2%  LLRIOD DIV B 7 ¢ — LRl CEl -7 fEI2 20 E 3,
7o Z21%, SRC = 0x1 (PIOSC) 7>> DIV 23LLHT 0x1 (2 43 J&) Thr-o7=t4, 0x0 [ZHEEZIAE
%wlzﬂm . GPIO ~»7my7H 7713 PIOSC b HED 8MHz O JE I 527203,

V= AD Iy 7R E N TRV A, Ba T DIV fEE 722 SRC EAM L THREED
A FEETEET, 7L IE, 16MHz 7oy 7% B4 5121%, SRC = 0x1 (PIOSC) $X&
VDIV = 0x0 DfHYIZ, SRC = 0X0 (AT L7y ) BLUSKHET % DIVl (VAT L2700y
2773 80MHz D54 DIV = 0x4 (5 43J8)) 2L TSN,

BIRFAL L BRENZT TZEN, EDEFATLEBE, T2 — ST 7 ERE G TE TR
FJEEMED DY E T

ZOTNARZE, BEOE SR A AAFAET D 5 DDEY 22—/ (CAN, A —H¥ %>k MAC,
A—H vk PHY, USB, CCM) A& FNTHET, ZNHDEY 2—/ i, ﬁ)‘}b%/r/fmﬁ
I B2 ETIBNMDY)— 7 EHREZH RN TEET, BRNAS 247120 TbA Lﬁ/ﬁm .
Va—LT PRUSB LY AZ 8 DF R T 25 V55 T L AR TR—Y TSN T BRI

7R AN TE TR IR IEZ B (R IR T ATREME S B F7,

TNARGIUSB N MIHGEL TSE0 #X5LFT

USB 7 A RIF, RARHD USB ANARYEYMISEL T, 7z REr (SE0) /SRR HE
(USBODP #5100 USBODM % low [Z8t)) Zi5{F L &7, USB fLARICLALIT, USB /3273
BybSNIZGE . 7T AARATINODOE U EZ BB LW TEEN, 2T USB RRGEICEEEA 5
ZFER A,

2L,

D F R 21~ 1 FEH T 354, WDTVALUE L 2> XE DAY T BRSNS
A EEHEDH D E T

UAYF R T IA~ A 2T 58, VAT Ry G4~ 1 ODX=ATRLRZHLV Ay TR
7l (WDTVALUE) L ¥ A DBRAS TR FE A IS L% ATREME S DV £,

2L,

12 MSP432E4 SimpleLink™ ~7 2=z fz—> JAJZ028A — OCTOBER 2017 — REVISED JUNE 2025

BHH T8 74— (DS BR O 2Pb) #2405
English Document: SLAZ709
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/jp
https://www.ti.com/jp/lit/pdf/JAJZ028
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJZ028A&partnum=MSP432E401Y
https://www.ti.com/lit/pdf/SLAZ709

13 TEXAS
INSTRUMENTS
www.ti.com/ja-jp MSP432E4 SimpleLink™ ~7 2z hz—=

1.6 {8k 1

TR BT HIB#16 77U/ r—ala—RBR )7 HITH LNA L S U N B3 e REME RN B 5
HibernateTamperEventsClear() APl Z 7k APl [ZiE 2 DB RHV E T

HibernateTamperEventsClearNoLock();
HibernateTamperunLock();
HibernateTamperLock();

APl DEFEITRDOLEBVTT:

//*****************************************************************************
//! Clears the tamper feature events without Unlock and Lock.

//' This function is used to clear all tamper events without unlock/locking
//! the tamper control registers, so API HibernateTamperunLock() should be
//! called before this function, and API HibernateTamperLock() should be
//! called after to ensure that tamper control registers are locked.

//! This function doesn't block until the write is complete.
//! Therefore, care must be taken to ensure the next immediate write will
//! occure only after the write complete bit is set.

//' This function is used to implement a software workaround in NMI interrupt
//' handler to fix an issue when a new tamper event could be missed during
//! the clear of current tamper event.

//! \note The hibernate tamper feature is not available on all
//! devices. Please consult the data sheet for the device that you
//! are using to determine if this feature is available.

//' \return None.
// OO ORORORR OO OO ORORORR ORI OO 1.
//,r..".»:»7\-,:-,:-,‘--"-,:...H»z»:\-’:-----’r,r...H»:»:\-,:-----,r,r...H»:»:\-,:-----,r,r..".»:»:\-,:-----,r,:..".»:»:\-,:-----,r,r..".»:»:\-,:-----,r,r...H»z»:\-’:

void
HibernateTampereventsClearNoLock(void)

// wait for write completion.

_HibernatewriteComplete();
//

// Set the tamper event clear bit.

//
HWREG(HIB_TPCTL) |= HIB_TPCTL_TPCLR;

//*****************************************************************************

//! unlock temper registers.
|
//' This function is used to unlock the temper control registers. This
//! function should be only used before calling API
//! HibernateTamperEventsClearNoLock().
/7!
//! \note The hibernate tamper feature is not available on all
//! devices. Please consult the data sheet for the device that you
//! are using to determine if this feature is available.
//)

//! \return None.

//*****************************************************************************
void
HibernateTamperunLock(void)

// Unlock the tamper registers.

//
HWREG(HIB_LOCK) = HIB_LOCK_HIBLOCK_KEY;
_HibernatewriteComplete();

//*****************************************************************************

//
//! Lock temper registers.
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//' This function is used to Tock the temper control registers. This
//! function should be used after calling API
//! HibernateTamperEventsClearNoLock().

//' \note The hibernate tamper feature is not available on all
//! devices. Please consult the data sheet for the device that you
//! are using to determine if this feature is available.

//' \return None.
[/ s s e e e gl de e dedei deid ot deioi et dloi doiodolo dolo o doio ol ool doidoiol doloool doiot ol oot doloos

void
HibernateTamperLock(void)

//

// wait for write completion.
_HibernatewriteComplete();

//

// Lock the tamper registers.

//
HWREG(HIB_LOCK) = O0;
_HibernatewriteComplete();

V7 7 =7 DEBERIZ NMI AN RZIEBMTA206ERHVET, Z0a—Rid, B\ IITRRIC A "ar
NZEAR—=V 7 LET,

ZOEBEREZE AL NMI R ZOHE L FIRLET,

static uint32_t g_ui32RTCLog[4];
static u1nt32 t g_l u132EventLog[4],

//~’~‘~’ Fedededededededededededede e edededededefededededefedede N ddehdedededefdedehdefddededddehdededdefdedehdefddeddedddedt

/
// Handles an NMI interrupt generated by a Tamper event.
/

//?***
void
NMITampereEventHandler(void)

uint32_t ui32NMIStatus, ui32TampersStatus;
uint32_t pui32Buf[3];

uint8_t ui8Idx, ui8StartIdx;

bool bbDetectedEventsDuringClear;

//

// Get the cause of the NMI event.

//

ui32NMIStatus = SysCtINMIStatus();

// We should have got the cause of the NMI event from the above function.

// But in Snowflake RAO the NMIC register is not set correctly when an

// event occurs. So as a work around check if the NMI event is caused by a

// tamper event and append this to the return value from SysCtINMIStatus().

// This way only this section can be removed once the bug is fixed in next

// silicon rev.

ui32TampersStatus = HibernateTamperStatusGet();

if(ui32Tamperstatus & (HIBERNATE_TAMPER_STATUS_EVENT |
HIBERNATE_TAMPER_STATUS_EXT_OSC_FAILED))

ui32NMIStatus |= SYSCTL_NMI_TAMPER;

// Check if SysCtINMIStatus() returned a valid value.

//
if(ui32NMIStatus)

// Check if the NMI Interrupt is due to a Tamper event.

//
if(ui32NMIStatus & SYSCTL_NMI_TAMPER)
{

// If the previous NMI event has not been processed by main
// thread, we need to OR the new event along with the old ones.

14
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if(g_ui32NMIEvent == 0)
{
//

// Reset variables that used for tamper event.

g_ui32TamperEventFlag = 0;
g_ui32TamperRTCLog = 0;

;é Clean the log data for debugging purpose.
éémset(g_uiSZRTCLog, 0, (sizeof(g_ui32RTCLOg))<<2);
memset(g_ui32EventLog, 0, (sizeof(g_ui32EventLog))<<2);
// Log the tamper event data before clearing tamper events.
for(ui8Iidx = 0; ui8Idx< 4; ui8Idx++)
if(HibernateTampereventsGet(ui8Idx,

&g_ui32RTCLOg[ui8Idx],
&g_ui32EventLog[ui8Idx]))

{
// Event in this log entry, store it.
g_ui32TamperEventFlag |= g_ui32EventLog[ui8Idx];
g_ui32TamperRTCLOg = g_ui32RTCLog[ui8Idx];

3

else

{
/7 . . .
// No event in this log entry. Done checking the Togs.
break;

3

!
// ] ]
// Process external oscillator failed event.

//
if(ui32Tamperstatus & HIBERNATE_TAMPER_STATUS_EXT_OSC_FAILED)
{

g_ui32TamperX0SCFailEvent++;
g_ui32TamperEventFlag |= HIBERNATE_TAMPER_EVENT_EXT_OSC;
g_ui32TamperRTCLOg = HWREG(HIB_TPLOGO);

#E
ZAUTEREE — RO T ay 7 ORE T,

// The following block of code is to workaround hardware defect
// which results in missing new tamper events during tamper clear
// synchronization.

// There is a window after the application code writes the tamper
// clear where a new tamper event can be missed if the application
// requires more than one tamper event pins detection.

// The tamper Clear 1is synchronized to the hibernate 32kHz clock
// domain. The clear takes 3 rising edges of the 32KHz clock.
// buring this window, new tamper events could be missed.

// A software workaround is to poll the tamper Tog during the

// tamper event clear synchronization.

// Clear the flag for the case there are events triggered
// during clear execution.
bDetectedEventsbDuringClear = false;

// unlock the Tamper Control register. This is required before
// calling HibernateTamperEventsClearNoLock() .
//
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HibernateTamperunLock();
do
{

//
// We will start to poll the log registers at index 1 for
// any new events.

ui8StartIdx = 1;

//

// Clear the Tamper event.

// Note this API doesn't wait for synchronization, which
// allows us to check the tamper log during

// synchronization.

HibernateTamperEventsClearNoLock();
// Check new tamper event during tamper event clear
// synchronization.
// This will take about 92us(three clock cycles) at most.
//
whiTe(HibernateTamperstatusGet() & HIBERNATE_TAMPER_STATUS_EVENT)
{
// Clear execution isn't done yet , poll for new events.
// If there were any new event, it will be logged in Tog 1
// registers and so on.
//
for(ui8Idx = ui8startIdx; ui8Idx< 4; ui8Idx++)
if(HibernateTamperEventsGet (ui8Idx,

&g_ui32RTCLOg[ui8Idx],
&g_ui32EventLog[ui8Idx]))

{
// detected new event, store it.
g_ui32TampereEventFlag |= g_ui32EventLog[ui8Idx];
// check for more event.
continue;

}

else

{
// o .
// no new event in this log, update the Tog index
// to be checked next, and break out of Toop.
//
ui8startIdx = ui8Idx;
break;

H

3

//

// all Tast three logs have info. Check if all 4 Togs
// have the same info. This is to detect the case that
// events happen during clear execution.

//
if(ui8idx == 4)
{
// If events happens during clear
// execution, all four Tlog registers will be
// logged with the same event, to detect this
// condition, we will compare with all four log data.

if(HibernateTamperEventsGet(0, &g_ui32RTCLog[0], &g_ui32EventLog[0]))

if((g_ui32RTCLOg[0] == g_ui32RTCLog[1]) &&
(g_ui32EventLog[0] == g_ui32EventLog[1l]) &&
(g_ui32RTCLoOg[0] == g_ui32RTCLog[2]) &&
(g_ui32EventLog[0] == g_ui32EventLog[2]) &&
(g_ui32RTCLOg[0] == g_ui32RTCLOg[3]) &&

(g_ui32EventLog[0] == g_ui32EventLog[3]))

// Detected events during clear execution.
// Event logging takes priority, the clear
// will not be done in this case. we will need

16
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// to go back to the beginning of the Toop and
// clear the events.

//

if(bDetectedEventsburingClear)
// This condition has already detected,
// we have cleared the event,

// clear the flag.
//

bDetectedEventsDuringClear = false;

b

else
// This is the first time it has been
// detected, set the flag.
bDetectedEventsDuringClear = true;

!

//

// Break out of while loop so that we can
// clear the events, and start the
// workaround all over again.

break;
}
b
else
{
// Log 0 didn't detect any events. So this is not
// the case of missing events during clear
// execution.
// Update the Tog index at which we will poll next.
// It should be the last log entry that OR all the
// new events.
) ui8startIidx = 3;

3
3 .
while(bbDetectedEventsbDuringClear);
// Lock the Tamper Control register.

HibernateTamperLock();

ZinClHl

WRI—RFOT a3 TLET,

}

// Save the tamper event and RTC Tog info in the Hibernate Memory

HibernateDataGet(pui32Buf, 3);
pui32Buf[1l] = g_ui32TamperEventFlag;
pui32Buf[2] = g_ui32TamperRTCLOg;
HibernateDataSet(pui32Buf, 3);

//

// Signal the main loop that an NMI event occurred.

g_ui32NMIEvent++;

//
// Clear NMI events

SysCtINMICTlear(ui32NMIStatus);
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T AR BT, EPHOT EPI £9a— A 0a—RT7 KL RZEME T 286 7 — 25 B0 D2 i EE
PEASIHDET epih 77 A MK O — 2B IT DL EAR B ET,

#ifdef rvmdk

//*****************************************************************************

// Keil case.
inline void
EPIWorkaroundwordwrite(uint32_t *pui32Addr, uint32_t ui32value)
{

uint32_t ui32Scratch;
__asm

//

// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.

//

NOP
/7

// Perform the write we're actually interested in.
//
STR ui32value, [pui32Addr]

// Read from SRAM to ensure that we don't have an EPI write followed by
// a flash read.
//

LDR ui32Scratch, [__current_sp(Q)]
H
}
inline uint32_t
EPIWorkaroundwordRead(uint32_t *pui32Addr)
{

uint32_t ui32value, ui32Scratch;
__asm

{
//
// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.

//
NOP

//

// Perform the read we're actually interested in.
//
LDR ui32value, [pui32Addr]

// Read from SRAM to ensure that we don't have an EPI read followed by
// a flash read.

//
LDR ui32Scratch, [__current_sp(Q)]
return(ui32value);

inline void
EPIWorkaroundHwordwrite(uintl6_t *puil6Addr, uintl6_t uil6value)
{

uint32_t ui32Scratch;
__asm

//

// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.

//

NOP

// . . .
// Perform the write we're actually interested in.
//

STRH uil6value, [puil6Addr]

// Read from SRAM to ensure that we don't have an EPI write followed by
// a flash read.
//

LDR ui32Scratch, [__current_sp(Q)]
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inline uintl6_t
EPIWorkaroundHwordRead(uintl6_t *puil6Addr)
{

uint32_t ui32Scratch;

uintl6_t uil6value;
__asm

// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.

NOP

// Perform the read we're actually interested 1in.

LDRH uil6value, [puil6Addr]

//
// Read from SRAM to ensure that we don't have an EPI read followed by
// a flash read.

//
LDR ui32scratch, [__current_sp(Q)]
return(uilévalue);

inline void
EPIWorkaroundBytewrite(uint8_t *pui8Addr, uint8_t ui8value)

uint32_t ui32Scratch;

__asm
{
// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.
NOP
// Perform the write we're actually interested in.
//
STRB ui8value, [pui8Addr]
//
// Read from SRAM to ensure that we don't have an EPI write followed by
// a flash read.
//
LDR ui32Scratch, [__current_sp(Q)]
}

}
inline uint8_t
EPIWorkaroundByteRead(uint8_t *pui8Addr)
uint32_t ui32Scratch;
uint8_t ui8value;
__asm

{

// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.

NOP

// Perform the read we're actually interested in.
//

LDRB ui8value, [pui8Addr]

// Read from SRAM to ensure that we don't have an EPI read followed by
// a flash read.

//
LDR ui32Scratch, [__current_sp(Q)]
return(ui8value);

#else
#ifdef ccs

//*****************************************************************************

// Code Composer Studio versions of these functions can be found in separate
// source file epi_workaround_ccs.s.
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Fededededededefdededededdddd

Yoo dedede e

//****** kddhhhhk
extern void EPIWorkaroundwordwrite(uint32_t *pui32Addr, uint32_t ui32value);
extern uint32_t EPIWorkaroundwordRead(uint32_t *pui32Addr);

extern void EPIWorkaroundHwordwrite(uintl6_t *puil6Addr, uintl6_t uil6value);
extern uintl6_t EPIwWorkaroundHwordRead(uintl6_t *puil6Addr);

extern void EPIWorkaroundBytewrite(uint8_t *pui8Addr, uint8_t ui8value);
extern uint8_t EPIWorkaroundByteRead(uint8_t *pui8Addr);

#else

[ s e e de s de s d s de e R Rk ek e

Yoo fedede e

ededededede

ededededededede

R L T P T L R

/
// GCC and IAR case.

//*****************************************************************************
inline void
EPIWorkaroundwordwrite(uint32_t *pui32Addr, uint32_t ui32value)

volatile register uint32_t ui32Scratch;
__asm volatile (

// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.
" NOP\n"
" STR %[value], [%[addr]]\n"
" LDR %[scratch], [sp]\n"
[scratch] "=r" (ui32Scratch)
[addr] "r" (pui32Addr), [value] "r" (ui32value)
H
//

// Keep the compiler from generating a warning.

ui32scratch = ui32Scratch;
}
inTine uint32_t
EPIWorkaroundwordRead(uint32_t *pui32Addr)
{

volatile register uint32_t ui32Data, ui32Scratch;

/
// ui32scratch is not used other than to add a padding read following the
// "real" read.

/7

__asm volatile(

// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.
" NOP\n"

" LDR %[ret], [%[addr]]\n"

" LDR %[scratch], [sp]\n"
[ret] "=r" (ui32Data),
[scratch] "=r" (ui32Scratch)
[addr] "r" (pui32Addr)

DN

// Keep the compiler from generating a warning.
//

ui32Scratch = ui32Scratch;
return(ui32Data);

inline void
EPIWorkaroundHwordwrite(uintl6e_t *puil6Addr, uintl6_t uil6value)
{

volatile register uint32_t ui32scratch;
__asm volatile (

// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.

//
" NOP\n"
" STRH %[value], [%[addr]]\n"
" LDR %[scratch], [sp]\n"
[scratch] "=r" (ui32Scratch)
[addr] "r" (puil6Addr), [value] "r" (uil6value)
D
/

// Keep the compiler from generating a warning.

//
ui32scratch = ui32Scratch;

20
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inline uintl6_t
EPIWorkaroundHwordRead(uintl6_t *puil6Addr)
{

register uintl6_t uil6Data;
register uint32_t ui32scratch;

// ui32scratch is not used other than to add a padding read following the
// "real" read.

__asm volatile(

// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.
" NOP\n"
LDRH %[ret], [%[addr]]\n"
LDR %[scratch], [sp]\n"
[ret] "=r" (uil6Data),
[scratch] "=r" (ui32Scratch)
[addr] "r" (puil6Addr)

)3
// Keep the compiler from generating a warning.
/

ui32Sscratch = ui32Scratch;
return(uilébData);

inline void
EPIWorkaroundBytewrite(uint8_t *pui8Addr, uint8_t ui8value)
{

volatile register uint32_t ui32Scratch;
__asm volatile (

// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.

" NOP\n"

STRB %[value], [%[addr]]\n"

LDR %[scratch], [sp]\n"

[scratch] "=r" (ui32Scratch)

[addr] "r" (pui8Addr), [value] "r" (ui8value)

// Keep the compiler from generating a warning.
/

ui32Scratch = ui32Scratch;
}
inTine uint8_t
EPIWorkaroundByteRead(uint8_t *pui8Addr)

register uint8_t ui8Data;
register uint32_t ui32Scratch;

// ui32scratch is not used other than to add a padding read following the
// "real" read.

//

__asm volatile(

// Add a NOP to ensure we don’t have a flash read immediately before
// the EPI read.
" NOP\n"

" LDRB %[ret], [%[addr]]\n"

" LDR %[scratch], [sp]\n"
[ret] "=r" (ui8Data),
[scratch] "=r" (ui32scratch)
[addr] "r" (pui8Addr)

DN
//

// Keep the compiler from generating a warning.

//
ui32scratch = ui32Scratch;
return(ui8bata);

1
#endif
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EHIT, CCS Zfli 2584 . LA TFd=—R% epi_workaround_ccs.s &V )7 7 A /L4 C driverlib 541 7 8 (/A7
L, 7B/ NIEHINERDHVET :

Fededdedhd Fededdedehdt

Fededdedhd

epi_workaround_ccs.s - EPI memory access functions.

copyright (c) 2013 Texas Instruments Incorporated. All rights reserved.
TI Information - Selective Disclosure

o e do e ededededed

void EPIWorkaroundwordwrite(uint32_t *pui32Addr, uint32_t ui32value)

*dk

ok 2 ok kel

.sect ".text:EPIWorkaroundwordwrite"
.global EPIworkaroundwordwrite
EPIWorkaroundwordwrite:

Include a no-op to ensure that we don't have a flash data access
immediately before the EPI access.

ﬁop
; Store the word in EPI memory.

étr rl, [r0]

; Make a dummy read from the stack to ensure that we don't have a flash
; data access immediately after the EPI access.

idr rl, [sp]

; Return to the caller.

bx 1r
align 4

ededededefedededededededededed

uint32_t EPIWorkaroundwordRead(uint32_t *pui32Addr)

Fededdedehdt

Fededdeddhd e dedede e o e dede ey

.sect ".text:EPIWorkaroundwordRread"
.global EPIworkaroundwordrRead
EPIWorkaroundwordRead:

el de e ded kv dedehdefddhd

Include a no-op to ensure that we don't have a flash data access
immediately before the EPI access.

ﬁop
; Read the word from EPI memory.
idr ro, [r0]

Make a dummy read from the stack to ensure that we don't have a flash
data access immediately after the EPI access.

idr rl, [r13]

; Return to the caller.

5
Fededededededefdedehdefe el dhdefddehdedddehdedehdefddehdefddehdedehdefddehdefddehdedhdefddehdedddehdededededdddd

void EPIWorkaroundHwordwrite(uintl6_t *puil6bAddr, uintl6_t uil6value)

e dedededede e cde el delde kS dede il hde A d SR hde il hdfddhdt

.sect ".text:EPIWorkaroundHwordwrite
.global EPIworkaroundHwordwrite
EPIWorkaroundHwordwrite:

Fededdefehde S d il hde il Gl dhdhdtk

Include a no-op to ensure that we don't have a flash data access
immediately before the EPI access.
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nop
Store the word in EPI memory.

étrh rl, [rO0]

; Make a dummy read from the stack to ensure that we don't have a flash
; data access immediately after the EPI access.

1dr rl, [sp]
; Return to the caller.
Bx Ir

.ali

s dededededeten

4

JedeFede e e Fedededededed

o e dedededo e Fededededededed

e dedede e edededededed Fededededededed

uintl6_t EPIWorkaroundHwordRead(uintl6_t *puil6Addr)

Fededededekdefdededefeddefdedhdefdedehdefddehdedehdefddehdefddefdedehdefddehdefddehdedhdefddededddehdededededdddd

.sect ".text:EPIWorkaroundHwordRead"
.global EPIworkaroundHwordRead
EPIWorkaroundHwordRead:

Include a no-op to ensure that we don't have a flash data access
immediately before the EPI access.

Read the half word from EPI memory.

Tdrh r0, [ro0]
; Make a dummy read from the stack to ensure that we don't have a flash
; data access immediately after the EPI access.

1dr r1, [r13]

; Return to the caller.

bx Tr
.align 4

sl el de el dedededededde Nl deddefddehdedddefddeddefddehdefdde el dehde Nl defddefddddefddeddeddde Nl dddedddn

void EPIwWorkaroundBytewrite(uint8_t *pui8Addr, uint8_t ui8value)

Fededededekdefdededefeddefdedhdefddehdedddehdedehdefddehdefddefdede el hdefddehdedhdefddehdedddehdededdeddddd

.sect ".text:EPIWorkaroundBytewrite"
.global EPIWorkaroundBytewrite
EPIWorkaroundBytewrite:

: Include a no-op to ensure that we don't have a flash data access
; immediately before the EPI access.

ﬁop

; Store the byte in EPI memory.

étrb rl, [rO0]

; Make a dummy read from the stack to ensure that we don't have a flash
; data access immediately after the EPI access.

1dr rl, [sp]

; Return to the caller.
Bx r

.align 4

sl de el defdede e defedde Nl deddefddededddefddeddedddehdefddeddehdefddeddfddefdedddefddeddeddde Nl dddedddn

uint8_t EPIWorkaroundByteRead(uint8_t *pui8Addr)

.sect ".text:EPIWorkaroundByteRead"
.global EPIworkaroundByteRead
EPIWorkaroundByteRead:

ededededeedededdefededeedefddehdedededefdedehdefddefdedehdefddehdefddehdedhdefddehded el deddedddeddn
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; Include a no-op to ensure that we don't have a flash data access
; immediately before the EPI access.
ﬁop
; Read the byte from EPI memory.
Tdrb ro, [r0]
; Make a dummy read from the stack to ensure that we don't have a flash
; data access immediately after the EPI access.
idr rl, [rl3]
; Return to the caller.
Bx r
.align 4

.end

2 @i

SimpleLink™ and MSP432™ are trademarks of Texas Instruments.
Arm® and Cortex® are registered trademarks of Arm Limited.
TRTOBEET, ZNENOFAFIRBLET,

3 WETBE

Changes from OCTOBER 1, 2017 to JUNE 30, 2025 (from Revision * (October 2017) to Revision

A (June 2025)) Page
o SYSCTL #24 T R/SA U B oottt ettt ettt sttt ese s e s se st e s ese st e s eseesensesnnas 12
24 MSP432E4 SimpleLink™ ~72z=-prz—> JAJZ028A — OCTOBER 2017 — REVISED JUNE 2025

BHH T8 74— (DS BR O 2Pb) #2405
English Document: SLAZ709
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/jp
https://www.ti.com/jp/lit/pdf/JAJZ028
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJZ028A&partnum=MSP432E401Y
https://www.ti.com/lit/pdf/SLAZ709

EEXHASEELEEE
TERHRA AVAVIADY R, BF—REERMET—R (T— 22— REBHRET). REVIY—-R(VITLVATHA U EBRE
F) TTUT—2 30 RREFICHETREET RINA A, Web V—)L, Z2HER, TOMOVY—R%E, XRHFIFETZAREENSS
TRROFEFR) BRELTHY, EaESLTREENCNIZBEEHORTRII. FZE0ANUEEOFRERIZEZCVAIBZRIL
. ARNELRBRHICADDSTERLET,

SNSOUY—RA, TFHR A VAVIX VYV HREFERITIRAOBRREBALHEREANOREEZERLELENTT, (1) BEFK
DT TVT—=23VICBLE TFYR AVAVIXYHEROEE. 2) BEZROTSUTr—23 > 0Ok, BRI, 828R, 3) BEFHKROD
T7VTr—2avIlZUTHEEREL. TOMOHSWIREM, EF1UT4, R, ELRBOBEHEANORELERICHETHER
Z, BEEOIKNBIMTESENDELET,

LROZEVY AR, FEBLKEEENDAEMA B ET. ChSsOUY—RARK, VY—ATHAEKTVS TFHR- 1AV
AVVHREERAIZITTIT—230REOBNTOR, THFYA AVAVIADVEZOERZHERICHFELET, Chs50
DY—RAICEALT, kOB TERIZCEXBBIDCERFRELETNTVET, TFHRA A VAVIXDYREZEOHNEEED
SAEVAFREENTVRRTEB Y EEA. BERLE. ChosOUY—RAZASTHEALLERRETZ2H50DBRALIT, BE,
BH, BX, BRECOVT, TEHR AVAVIAXDYB LT ZTORBAZELZICHETZE0EL, TFHR AVAVILXIYE
—tIOEEEEELET,

THFEHRA AZAYNIXYOR@E, TFFA AVAVILADY OBRGERHE, B ticom®HrDND THEHR A VAVILADY
HROBEEREENVTIhAZBU TRUIZIEATESFENOTTRHEIATVET, TFHRA 1VAVIXIYNFhs5DYY
—AZRMIRZ LR, BAETID TFTRA AVAVIADY ORAFCBEORIEOHEDVLAPEEZERIZENTRH Y £
/LO

BEBEFVABIENMKRERLFREFEEZRELLBETE, TFHR AVAVIAVYRBThSICERERBA, EBELET,

FIE SEFR : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2025, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	目次
	1 MSP432E4 SimpleLink™ マイクロコントローラ
	1.1 はじめに
	1.2 デバイスの命名規則
	1.3 デバイスのマーキング
	1.4 エラッタの概要
	1.5 エラッタの説明
	1.6 付録 1
	1.7 付録 2

	2 商標
	3 改訂履歴



