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3 {RIIFEMEIE

21

AN LMXRT 85 R 1) 2R

i.MX RT 3% 1 ik

I.MXRT j& 4T Cortex-M7 (it i, 184738 & ik 600 MHz, w2t CPU 1 8 fl e fE5K
R ] 1

o 3L Cortex-M7 [ 4bFE 8832 173 /& 57k 600 Mz,

o A N DCDCHILDO) &y 2% 5 FEAR B, ] BRARC A0 F IR 1) &2 2% M 5 T4 e I HE
o

o RFPIIEAESEEE T, fUFESDRAM. RawNAND FLASH. NOR [A7%. SD/eMMC.

o TR ANE A & Fh A2 T, 4 WLAN. Bluetooth. GPS. {&i~2% FIARALAL X

RS AANIhEE, E4ELCD BoR. FAR2D [, gk, S/IPDIFFIIZ2SH 4z
o PRALERIAMERLEL, WISPT. 12C. CAN. PAIKM. Flex-Timers. ADCZ:,
Yot TVHMT . RIS 1) A0 5K F F 2 A0k
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3.1

DA S i s AT R MR D AB AR X

HL
Table 151y 7 1.MXRT ) 4h# HL 5L -
Table 1. 4} 41

LR ik

DCDC_IN DCDC iy

VDD_HIGH_IN e

VDD_SNVS_IN SNVS #1 RTC 5

USB_OTG1_VBUS USB_OTG2_ |USB VBUS

VBUS

VDDA_ADC 12 {7 ADC

VDDA _IN LDO 2P5 #1 LDO 1P1 i

NVCC_SDO SDIO1 bank 1 GPIO {5 (3.3 V #H5)
SDIO1 bank 1 GPIO {5 (1.8 V #Hx)

NVCC_SD1 SDIO2 bank 1 GPIO {5 (3.3 V #H5)
SDIO2 bank 1 GPIO {5 (1.8 V #Hx)

All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.

Application note

Rev. 2 — 10 January 2023
2/25



NXP Semiconductors

AN12085

Table 1. 4} B y5i#)...continued
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CEV/EaN BN
NVCC_GPIO GPIO bank g GPIO f¢j 10 HjE
NVCC_EMC EMC bank g GPIO f#j IO 35
3.2 EfraE X
Table 2% 12175 5E Lo
Table 2. iEfTHiAE L
B4R 7E X
Overdrive run giz{, |¢ CPU ) 600 MHz iz17, i#iH+ERN 1.275V
o BN 150 MHz
* PN E A T UL E bR s AT
Full speed run f#=, |+ CPU 1) 528 MHz iz47, %k, HERKE 1.15V
AL 132 MHz
SRS eIV E) B YNER iy TR S X iy
Low speed run 1 | CPU 1) 132 MHz 47, HEHFZE 1.15V
£ * RSy 66 MHz
* it PLL friry
* 20% [AMBAL TEFDIRES, At A TR ThAERE
Low power run #i | CPU 1) 24 MHz iz17, HEpEZE 0.95V
20 * BEHEy 12 MHzZ
* jifs PLL WWirs, XTAL 24 M fids, 0SCRC 24 M J5H
AN B
3.3 EirfARE

AN12085

Table 3 #iiR iz 1T &

Table 3. iZ/7Hi il E

IR IBEAT AHIEAT ik iz 1T IKThFEBAT

CCM LPM Mode RUN RUN RUN RUN
CPU Core 600 MHz 528 MHz 132 MHz 24 MHz
L1 Cache ON ON ON ON
FlexRAM ON ON ON ON
SOC Voltage 1.275V 115V 115V 0.95V
Analog LDO ON ON ON In Weak Mode
24MHz XTAL OSC ON ON ON OFF
24MHz RC OSC OFF OFF OFF ON
System PLL ON ON ON OFF
Other PLLs ON ON R F 2T R FZIF
Module Clock ON ON R FEI A LEE R PR
RTC32K ON ON ON ON
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3.4 fRIFEREAGE X
Table 4 7|ty TARIFEREAE X
Table 4. {iRTh#ERLRE L

3.5
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RIS

5E X

System Idle f&iz,  |°

CPU w] ATE A AR ST H Bt N iz
FITA A1l 1 28 T L ORFRE SRS
CPU (G AWFIBE, e fREFFOIRES, R o i J5 m] LAl 3 4

Low Power Idle % |

= .

tARG S WBADIFERS 2, SR T aG A R B
ity PLL 5GP, REUERAER DI FER K R iz 4T
JITA ve g b B % PR T U 9%, ARIEE A B 4% T R BRI R A AT

Suspend iR, .

B R IR I T B AR
KT PLL, KM XTAL, SR PHER 32 KRBl LU T A I
A g AN SR LR TR, ARG SN IR B 42

SNVSH 5t .

fifs SOC $r=r i@, BB CHT, SNVS R4
32 KHz RTCA %

TER: R NRIIFERE AT, A MERER R F A, I BB R HZ, X Tmef,

HHRIK R I E

IR DA A &

Table 5 AR IIFERARCE -

Table 5. e AL &

RGN R THAE 2 A i SNVS
CCM LPM =, WAIT WAIT STOP -
Arm Core (PDM7) WFI WFI JH OFF
L1 Cache ON ON Bi-R:E | OFF
FlexRAM (PDRET) ON ON ON OFF
FlexRAM (PDRAMO) ON ON JH OFF
FlexRAM (PDRAM1) ON/OFF ON/OFF Eil=c) OFF
VDD_SOC_IN Voltage 115V 0.95V 0.925V OFF
SYS PLL ON FH JH OFF
HE PLL L) i iy OFF
24 MHz XTAL OSC ON OFF OFF OFF
24 MHz RC OSC OFF ON OFF OFF
LDO 2P5 ON OFF OFF OFF
LDO 1P1 ON OFF OFF OFF
WEAK 2P5 OFF ON OFF OFF
WEAK 1P1 OFF ON OFF OFF
Band gap ON OFF OFF OFF
Low-Power Band gap ON ON ON OFF
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Table 5. {XIh#ERL N & -..continued
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RATN RIhFETIN BT SNVS
AHB Clock 33 MHz 12 MHz OFF OFF
IPG Clock 33 MHz 12 MHz OFF OFF
PER Clock 33 MHz 12 MHz OFF OFF
Module Clocks I EEAFE I EEAFE OFF OFF
RTC32K ON ON ON ON
VR RS NRIRER N A, MR A IR A B R A B FHEZE . (HAE, X
T, EORIKE R MR E
it AR Yt
Table 6 i nf it i .
Table 6. n gy
RGN ARINHFEZ N T SNVS
GPIO nf g YES YES YES -YES ({¥ 1 2| )
RTC n g YES YES YES YES
USB iz 72 M ig YES YES YES NO
B R YES YES oNt" NO

(1 SEARTCHE R SRR BT LME A RS MERIE,  BInGPT4E,

EE: TR ARGTN. KR NS R E 1, b aisere GPC itk i fnk
WL, 75 UM 2> 2k . SNVS R A il CPIOS_I000 5| kol R 4meli. A
SCRYANELAE S T e A ) USB Sz R MR A B4 o

4 BRI HoR B

AN12085

¥R A B S G Y B v S

BTk DR )R] B AR T2 P AR DIAE R FH 2241
FFAE:

* FreeRTOS #1 tickless 1jjfk 7 ¥,

¢ R A I AT TR DR )

o FF WFI $54 ris i aUR g iR B AL (s s .
o BHUPA IELEIZ AT AR 55 IR AE AR S04 p BORAE SRS
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4.1 R AT B

EP COMSE - PuTTY

T 2017) #EFEEEEEREE

i}
m

[ B B i

FEESR L, P AT DAYD S I s UL R N TR A o e

4.2 (RHREER
P P PR IR AN, RS R S R o
1. I LA

= =
L oo
-

:.:]..F
-k et T

2. H YRR U
4,
Overrun i3, => System Idle fi5{;
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443 ”ﬁ@%ﬂﬁ

AFAEEYE AT AR RGN RDIFES N R S B R A, 202 SWaE (78 EVKii
) f1 GPT sz 48,

o SW8 Jj j i
o GPT g i 28t

it GPT SE I 8- MRS , 55— DSR2 N 1 - O B R AR T 55 45
I 8] o

Haiting for input timeout valu

S (RINFERH it

AR ERRE— LRT MR TIAE R IO4R RS . EAh, FRATHEES H — SO TR D FE AR J5 F 4t
ARG 7= 451 o

54 SRR
HEC IR — 2 /A R AR . SRR R e L
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Table 7. {XI)FERCE
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RGA N R ThAE = A i SNVS
CCM LPM #izt, WAIT WAIT STOP -
Arm Core (PDM7) WFI WFI P OFF
L1 Cache ON ON B OFF
FlexRAM (PDRET) ON ON ON OFF
FlexRAM (PDRAMO) ON ON B OFF
FlexRAM (PDRAM1) ON/OFF ON/OFF P OFF
VDD_SOC_|IN Voltage 1.15V 0.95V 0.925V OFF
SYS PLL ON PiH HiH OFF
Other PLL i i ) OFF
24 MHz XTAL OSC ON OFF OFF OFF
24 MHz RC OSC OFF ON OFF OFF
LDO 2P5 ON OFF OFF OFF
LDO 1P1 ON OFF OFF OFF
WEAK 2P5 OFF ON OFF OFF
WEAK 1P1 OFF ON OFF OFF
Band gap ON OFF OFF OFF
Low Power Band gap ON ON ON OFF
AHB Clock 33 MHz 12 MHz OFF OFF
IPG Clock 33 MHz 12 MHz OFF OFF
PER Clock 33 MHz 12 MHz OFF OFF
Module Clocks I EEAFE I EEAFE OFF OFF
RTC32K ON ON ON ON

9.2 R INAEAHE 2HE AR H Iy
fE EMXRT |, G5 1] Ak AR SRR FIR [ B2 4T B
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System

Idlef&Ei=;

Low

Power

Idlef&,

%J;Eend

Figure 1. {ILFEREHENAIIR 751

5.21 i\ system idle #i=
System Idle #5302 —Fi ] AR, K 2 BOBEHL ) BRI 1 B AN 75 2 T 04
5.2.1.1 Ik

it Asystem idlefiat, [ A TABHIR, SUFKHRMIIIOPLL, BUR, Bt 5
WARBERI S . E3AT WFL §5 4 2 AT, 7 S5 7 i P 0 i DOZE iz,

+ Hf CLPCRILPM] EH WAIT

o $ arm PLL 28 132MHz
o BFEEERAN PLLs
+» BHES53I1A532

« HEEEREN 115V

o EEAEEEIEA DOZE B3, I0MUXC_GPR_GPRS l IOMUXC_GPR_GPR12
» BE534
s HIFT WR

VAL SR A3 132 MHzo 01 A% 0 415 24 MHZ )23 132 MHz, 1% 20 3 i v
i

52.1.2 iR
Bt system idle #xCtR fAj . B EAZ AL, 48)5 )5 FH PLLs.
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L3-E
ik [5]

-
« JEFRIOMUXC_GPR_GPRS FIIOMUXC_GPR GPR12 "*ffIDOZE fir
o BESI4
A
~
o EEBERER 1275V T 600MHz HiFED
S
~
« # Arm PLL 1% E 3| 600MHz
o SFERMERN PLLs
« BES 1S322
v
~
* 2 CLPCR[LPM] TE7 RUN
A

5.2.2 jjf \ low power idle &=,

5.2.21

AN12085

LECIPEIPAN
gk N Low Power Idle #i=,, i&Z& 5 FE.
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oL
USBPHY

5.2.2.2 fpfiE it

apferfE A LMXRT K6 D g

« J§ CLPCR[LPM] 353 WAIT
-
- {J#iDCDC RIFEREREFHER 0SC
A
-
« jgidg USEPHY
"y
« EE Arm PLL BUE TR 24 MHz OSC h
« B FERERMATE PLL
. BEcS31§1532
- [ER§2rs #1 1P1 LDO
« FHEHI 2pS F11P1LDO
. BEsS3s
A
-
« #1524 MHz RC OSC
« SI4MER 24 Mhz OSC
J
™y
- EREHEEN 005V
o BRREEIFG AR ERR
. 2Es537
« @EEHADOZEWT,, #%¥534
« HIFT WFI
A

i1} Low Power Idle i3, ifi%% T .
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#EBRIOMUXC_GPR_GPRE FIIOMUXC_GPR_GPR12 FH#IDOZE fi
£E534

HEEaEEEE 1275V (T 600MHz)

4% DC-1#E -DC LUET A SHE osc

PIHRE 4b
15 OSC

Hh{E24aMHz 4pE05C
M ES R OosC

THEARRFERE ESR
&£Es37

JEFE# 2Ps 71 1P1 LDO
S:[f1%8 2P5 fILP1 LDO
&¥535

{lEhArm PLL L {24 MHz OSC
ST ERAEMATE PLLs
&% 531f1532

]4L CLPCR[LPM]ZE RUN

5.2.3 jt A\ Suspend #iz{,
7 Suspend #izt T, 4% CLPCRILPM] %% % STOP [, R4 PLL, T %5

5.2.3.1

AN12085

anfar gt N

kN Suspend #i, 1HZH T K.
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~
4 CLPCRI[LPM] E STOP
~
TRIBAPPER R HFlexRAM
2EL36
ey
A
FEUSBPHY
#HBUSBPHY
>y
™
TR 095V
.
~
ENHEDCDCLIE(E FPIER0SC
#Dcoe
ey
BRI CPU R
~
EESMEHEADOZER T, %534
T WFI
!
52.3.2 fdiEh
ZLiRth Suspend #iX, 1S T K.
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« CPU EEM:AE

- [EIEAPPE R IT I FlexRAM
« %536

ki
HaxRAM

« 7 DCDC BLEfE A #hE10sC
#ftDcoC

« il CPU HIRIFEFRAL

« tJJ#t CLPCRILPMIZRUN

5.2.4 SNVS fiz

52.41 nfTHiA

T L PR i T X WA T SOk EN SNVS 8. 35 Z B 75 Ktk A SNVS
30, #5 SNVS_LPCRITOP] &y 1.

ZRMNER

SNVS->LPCR |= SNVS LPCR TOP MASK;
while (1) /* Shutdown */

{

}

NG N SNVS #iX, KsedF /4% (EVK BB SW2) .

52.4.2 {iy{iEH

KAZIT /R4 (BVK AR SW2) s fs F e e 5 A0

Zat F S FHWAKEUPZ| 51 (GPI05 T000ALT5) 3fAi#i 3:SoC | r M7 iE H SNVSHE L,

B, IR LT RN E:

* SNVS 1ZjikkT- Dumb PMIC i (ERIN, 40X T4 H L f) DCDC)

o it IOMUXC_SNVS , 4% WAKEUP 2| i ALT534 45 ffi 5] GPIO5_1000

* [ii & GPIOS ICR , {l'& BBl M1 H P ol HL P fid &

+ % EGPIO5IMR bitd , fdifE GPIO5_1000+

* E I SWiiON/OFFZ4 ik ANSNVSHE, S8 )51 1 - {iDCDCYs 24 ¢ 4],
PMIC_ON_REQ7| ik A% i fik F PR AS AR AR NS 5 3@ k418
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5.3

5.3.1

5.3.2

5.3.3

5.3.4

5.3.4.1
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afer (A LMX RT I 20 e

* ¥ WAKEUP 5| i 8 fi7 25 /b i ~32kHz JE 3] (i o~ B HE P E s T GPIOSICR i
B) , LUMESNVSHEiHxr GPIOS kit 7%k

* SNVS 4 PMIC_ON_REQ 5| i & K&, F I DCDC Fi4%EF

* Soci L HEIRAE (SNVS B ERAN) BT aaHhAT (ROM boot, «++)

RIhFE BT

LRGP TES
AL 5 BRI, A ) P T th 7 B . R A I SR A L s R A K

* AN, HARHE, RERME.
* PRARIZEOAR, SERERR, HREREE.

anfay s PLL i
A PLL S50 F

* & B BYPASSAHI ENABLE £ L Jef i 85 5 8T N 5521 .

o & PLLIN B/ 45188 .

* 7= 4PLL BYPASSA,

o i@ AE 2 CCM_CDHIPR 25 7785 kil CCM 4 2 75 56 o

ZRINER

/* Wait CCM operation finishes */
while (CCM->CDHIPR != 0)
{
}

VER: AT E SR PLLSERRS, SR BYPASSH £, SRJ5 % PLLIIER, fi s )]
PLL,

i o % SPIFlash Fi1 SDRAM( 45

S /EAT ] RUNBGR R, 546 ) SPIFlash 5 SDRAMfAZ i (RS S8t TR 2
BRI b O . o8 R BRI RIW SP Flash 5 SDRAM it AR falefty. fiift
AT R, 1RiBREZ%7E On-Chip RAM izt .

fa[ 7 FreeRTOS 1 = 1 tickless {£ I #E D6k

FreeRTOS tickless 7 /i i X AE 2 RIS B (B PUT IR TR AT S5 RS B K215 1k A
HATE tick iy, SRJSAE tick w5 T R BT RTOS B Y AZ T HSUE 04T 58 1E 42

1 11 tick rhvibiy T DA A3 fCrss | 28 R R UR B2 48 BRES B3I AR oAt b It FLnge i

. MCU-SDK 441t T fsl_tickless_systick.c#i fsl_tickless_gpt.csk 523 Tickles{g 1)
FETIAE. P % 2AE FreeRTOSConfig.h di5g X configUSE TICKLESS IDLE.

#E4E—/ FreeRTOS jij/& it 42

W, RGtickii i EFreeRTOS i & it i 25 . £ LMXRT 271 |, Cortex-M7fxH
(¥ R GrtickiSth iy LASCRE RS e I 385, I Bl AT R B 24M k3% 289143y 100KHZ 1y rf
Bl
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e L.MX RT (i J#E D A

7t FreeRTOS 1, frtickless{s i} fri#E 1 (A3 B M2 . ticklessf& (L AE IR TR]
RBERI BKHFSER 1] (0] FreeRTOS 4 i i B AME £ AR . THEL AR
[a] L A e g fetickless A ¢ 1g A (g R 2 vPortSetupTimerinterrupt()

ulTimerCountsForOneTick = ( configSYSTICK_CLOCK_HZ / configTICK_RATE_HZ );
xMaximumPossibleSuppressedTicks= portMAX_32 BIT_NUMBER/
ulTimerCountsForOneTick;

it T & Getickiitk, portMAX_32_BIT_NUMBERIisOx00FFFFFF #i
configTICK_RATE_HZIF % 31000, &k 35 spAMickEr 220 8]y Tms.

I, Bk A R ek 600MHz 1k K R giticki b #pyE, ulTimerCountsForOneTick ¥4
22600000, xMaximumPossibleSuppressedTicks4xJ& 27. 962025, gt 2 27.962025

ms.

27.962025ms i} f-tickless kR4 R R UM T BB reticklesfs (i, R40 7% #4327,
962025ms i g — Y K4 2 7] o

Kk, 2475 pE7E FreeRTOSR; FfE 5 b i K h#E ticklesiy, FRATTE U AN A8 I AZ O i
Ve N RGN EhiE, T2 100KHZ ihehjs . fEixfhig e T, ulTimerCountsForOneTick
#2100

xMaximumPossibleSuppressedTicks)s 4 2 167772.15 ms, Z A £168 s, X2&—

AT DA RZ IRkt a] . 4 100KHZ ib4h, W5 7E FreeRTOSConfig.h dasz S
configSYSTICK_CLOCK_HzZ

#defineconfigSYSTICK_CLOCK_HZ (10000U)
P AT BT
1t tickless &5+

FreeRTOS t i B AMZ I RERIIT I, (R 77 B H— A e ML FreeRTOSHT Ll F5 i
SR VR R T 58

Systick/g pEit- I 250 Bk (2 E LMXRT o, GPCREHRrh i A @7 systickehltr. frLl
systickrh T ANRERIE R 48, A REMIRArMAZ . AT B £ 5 — N H I SV E N o 2 TS
o

T 2R 0T K
L

* WAL H{EGPCHLhh, WAL RS

RGN (RIS RAEE BN F AR, BV BRI PLL 4R A

GPTHH: AT L 32KRTC Cilijet 1 GPT_CRICLKSRC] = 4) fE A4, UL TIFZE
RGEIH . IRIDEEARA R
WFI 4 41 /5 1) hook %t

FreeRTOS tickless 7= R A 0L T WG F i35

» vPortSuppressTicksAndSleep1)ifé.
frticklessiis,, R %440 HAT 5+ H vPortSuppressTicksAndSleep 5%, FH¥4 T
W BEAR I 18] (AR A SR MRS Hu%id

F T BLSEBL H € L) vPortSuppressTicksAndSleep Jf: H. 2 R A 55 & 311 FT ML e 4.
* Mol ATLAARSE 7 75 ZEAL BEWF IR 4
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5.3.5

5.3.5.1

5.3.5.2
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e L.MX RT (i J#E D A

filn, EEFHAT, WAZRLTHRARE, FIHMEE S W E A, ERH AL
e AL A N WEIR Gk 2L 3817 IR 84BN . A TR E K, HPHERE MRS,
LA REFE AL Je HEAT I I
FEXFMEDL T, PR A P B i) WR 34

* B P R A BT S tickles 1 I ] vTaskStep Tick sk kM 11 FE (i 1] o
V. Bl fsl_tickless_systick.c Fi fsl_tickless_gpt.c Hiff)
vPortSuppressTicksAndSleep i 4/ {1 k2 > el {1 FH Iof [ f 2

o EWFI3E A5 5 18 H w5 A-hookpg %, configPRE_SLEEP_PROCESSING#I
configPOST_SLEEP_PROCESSING.,

S g P 4B fEfs|_tickless_systick.c #i1 fsl_tickless_gpt.c & & 1§

vPortSuppressTicksAndSleep, 1] LAM] configPRE_SLEEP_PROCESSINGH1
configPOST_SLEEP_PROCESSING:f 8 o6 fil ik & e DA AR ThEE .

o R NEEEAEEN M, fsl_tickless_systick.c il fsl_tickless_gpt.c Fr(¥)
vPortSuppressTicksAndSleep g ¥4 185 58 Ak -
* B ARG PR A SR e T WELHiE 4.

7. Power Mode Switch s, FAT 148 B 55 —Fh 7ok S 42 fd
vPortSuppressTicksAndSleep,

Doze #1 IPGSTOP [ &

AT WEIRE, RiiZfs Doze fil Stop fir B, I BLK A b (e HE NI DDFEBER 2 At
A Doze of Stop s, EBI{RAT, Fik L FFfI4M i Doze iy i, 177ER
FRFFAT, JFAR A GRS 7 B BT (AR S 85y Doze ffir.

Doze ##i{,

X Ab T AR BRAS 2 8 AR, AHBIS BRI HR AT I B sl 78 Y 3 O FAT, (R IPS 2RI oA
Ly . it BIOMUXC_GPR_GPR8FHIOMUXC_GPR_GPR12+ i3 [ DOZE fir
MR, 3Rt ER IOMUXC_GPR_GPRSAIIOMUXC_GPR_GPRA2wh 4w fir 3B H
.

. Doze B AT AT RIhFeRi=t. ik, MR NTATRIh#ER 2 fi i & Doze

(A

N EARHS :
TEE AR AEAL AT

IOMUXC GPR->GPR8 = Oxaaaaaaaa; IOMUXC GPR->GPR12 = 0x0000000a;
TEME )5

IOMUXC GPR->GPR8 = 0x00000000; IOMUXC GPR->GPR12 = 0x00000000;

Stop i

M RGBSR AME B3N Stop BN, eGSR AT S5 sE ORI R 4R [ ACK 42
FE5. AKBEFESREGE, REGALERGH AN AHB S28rf 4. 1PG K2Rk #h
AR ATI R HEAT T 198 . PSR I AT 134 . B E IOMUXC_GPR_GPRS
A IOMUXC_GPR_GPR12 w13 [t)DOZE F1STOP i N 1ZA=, RGN %5
IOMUXC_GPR_GPR4 #1 IOMUXC_GPR_GPR7 57 flfi i B 7. ek WET
Stop #iz0. RUILERN B SR 2 mi M iZ i E Stop i1 Doze i,
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5.3.6

e L.MX RT (i J#E D A

FERBIARED A SCRF Sty STOP fil DOZE fi 8 LUl RE, HYERFARERF S, TR
N BRARL T fif it EEGR AR BEAR RS H ) STOP F1 DOZE fi.

ZRINER
FEHE N AT

IOMUXC GPR->GPR4 = 0x00000011;

while ((IOMUXC GPR->GPR4 & 0x00110000) != 0x00110000){};

IOMUXC _GPR->GPR4 = 0x000036ff;

IOMUXC_GPR->GPR7 = Ox0000ffff;

IOMUXC GPR->GPR8 = Oxfffcffff;

IOMUXC_GPR->GPR12 = 0x0000000a;

while ((IOMUXC GPR->GPR4 & 0x36£90000) != 0x36£90000){};
while ((IOMUXC_GPR->GPR7 & Oxffff0000) != Oxf£ff£0000) {};
FEM R )i -

IOMUXC_GPR->GPR4 = 0x00000000;

IOMUXC_GPR->GPR7 = 0x00000000;

IOMUXC_GPR->GPR8 = 0x00000000;

IOMUXC GPR->GPR12 = 0x00000000;

EE LIRS, STOP 3K &4t K i% %] EDMA F1 ENET.

IOMUXC GPR->GPR4 = 0x00000011;
while ((IOMUXC GPR->GPR4 & 0x00110000) !=
0x00110000) {};

JR A /E T EDNAFINET R i AN, wTLLPEy BUS Efmaster, Aofdflfi. wRAUD7E
SPIFlash |-iz17, Jstopifsk AR ki%%| SPlFlash.

VERE: AEME NS AL BT, AL STOP Wik, RGUN R

BB, 0 RS TR 2 Rt

A AL 7E SDRAM iz 47 3¢ LA P A B A EF /570, SDRAM Fimisifh STOP (x5

AREHEN R, 7R, g STOP ik i i %) SDRAM Jf fl I #11 J7idok

Wl A B R, A TR AGTR RS, [H KL /e SDRAM L3afF, SORMM kiisiss

fbf b, fECR R, (URDBR¥EHR Si7e SPI Flash st F RAM riizfT.

VERE: ARURR B TR 1P LB MERE R R TR, A IP BB R A% A A i T

R S«

o BRI B SEE T AR ASOPSS B, fAlfn PIT.

o CHEHERTEHIRT, SR HOEIA A ASIOPS B, (HLR ST B THTFERS, T LAHikstop
=5, 141 EDVA,

o S HEFTH FLBR O A NONRE, ke ik T DARIASIOPfE 5. H 31 L CANJR
TR,

ey J5 I g5 444, LDO

LMX RT |4 0570 (65451 LDO, 43 LDO AR IH#ESS LD, 1.1V il 2.5V LDO
FE—NEHRE. AWE. CREERSERERS, THTHEARIFR T REE 1.1V A
25 Vi a R, Hri 3R R M AR S B R A . e 95 LDO
AT DARRARAR DA =S WA T DD #E
* JA A5 LDO

/* Enable regular 2P5 and wait it stable */
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PMU->REG 2P5 SET =

{

}
/* Turn off weak 2P5 */
PMU->REG_2P5 CLR =

/* Enable regular 1P1 and wait for stable */
PMU_REG_1P1 ENABLE LINREG MASK;

PMU->REG 1P1 SET =

afer (A LMX RT I 20 e

2P5 PMU REG 2P5 ENABLE LINREG MASK;
while ((PMU->REG 2P5 & PMU REG 2P5 OK _VDD2P5 MASK) ==

PMU REG 2P5 ENABLE WEAK LINREG MASK;

while ((PMU->REG 1Pl & PMU REG 1P1 OK VDD1P1 MASK) == 0)

{

}
/* Turn off weak 1P1 */
PMU->REG_1P1 CLR =

PMU REG_1P1 ENABLE WEAK LINREG MASK;

* ZRIEfiH g5 LDO

/* Enable weak 2P5 and turn off regular 2P5 */

PMU->REG_2P5

PMU REG 2P5 ENABLE WEAK LINREG MASK; PMU->REG 2P5
&= ~PMU_REG_2P5 ENABLE LINREG MASK;
/* Enable weak 1P1 and turn off regular 1P1 */

PMU->REG_1P1

PMU REG 1P1 ENABLE WEAK LINREG MASK;

&= ~PMU REG_1P1 ENABLE LINREG MASK;

PMU->REG_1P1

5.3.7 {2 ] OCRAM i

iL.MX RT1050 it5 54585 1 FlexRAM, X/ I-TCM. D-TCM Fi@ A8 A F RAM
(OCRAM) %15 H K 1. FlexRAM & HE—AN K i - RAM £%1], FlexRAM 7 16 /~RAM
bank, 439 BankO. FlexRAMO (Bank 1-7) I FlexRAM1 (Bank 8 -15) . %I+ T X}

OCRAM ZH [y ik .

Table 8. % OCRAM bank [ fiik

Bank 0 Bank 1-7 Bank 8-15

4 BankO FlexRAMO FlexRAM1

FE YR, SNVS PDRAMO PDRAMA1

=N N/A GPC_CNTR[PDRAMO_ PGC_MEGA_CTRL[PCR]
PGE]

HUJE T TBRIME |N/A 1 CRAEARDIFER N D |0 CAS )

LPM #i:(FF/ |ON GIE: GIEE:

FRZE

o E ) 1) 1 SNVS #izt, GPC_CNTR[PDRAMO_ PGC_MEGA_CTRL[PCR] is

bank0 £ i, PGE] #: &7, It H 4347 |set and Bank 8-15 will be off

WFI #5645, Bank 1-7 ¥4 |immediately
i

TERE: RO E AL, FlexRAMO AexSrRIGH, BrARiAT WFI #54-. fH

FlexRAM1 37 Bl 24 4] .
AL 711«

* 31 FlexRAMO #1 FlexRAMA e Jii

/* Turn off FlexRAM1 */
PGC->ME GA_CTRL

|= PGC_MEGA CTRL_ PCR MASK;

All information provided in this document is subject to legal disclaimers.

© 2023 NXP B.V. All rights reserved.

Application note

Rev. 2 — 10 January 2023

19/25



NXP Semiconductors AN1 2085

AN12085

5.3.8

5.3.9

e L.MX RT (i J#E D A

/* Turn off FlexRAMO*/
GPC->CNTR |= GPC_CNTR PDRAMO PGE_MASK;

* $TJF FlexRAMO A1 FlexRAM1 i1

/* Turn on FlexRAM1 */

PGC->MEGA_CTRL &= ~PGC_MEGA CTRI,_PCR MASK;
/* Turn on FlexRAMO*/

GPC->CNTR &= ~GPC_CNTR PDRAMO0 PGE_MASK;

7 B D)k

FE LMXRT o, A~y B, 5T BRI AE T B ZEARTIAB R, BI7ERE K
D Wait 5 Stop IR 25 2 B i - T 7 B

VER: EEERUT, STOP B/ CLPCR il it &, JCK A B TE(KIFE Stop R3&
H Rt B D) 3 SR DI FET R -

(NEENIE
Rty B D) SR DT R -

/* Switch band gap */
PMU->MISCO_SET = 0x00000004;
XTALOSC24M->LOWPWR CTRL SET =
XTALOSC24M LOWPWR CTRL LPBG SEL MASK;
PMU->MISCO SET = CCM ANALOG MISCO REFTOP_ PWD MASK;
Switch band gap back to regular band gap:
/* Restore band gap */
/* Turn on regular band gap and wait for stable */
CCM_ANALOG->MISCO CLR = CCM ANALOG MISCO REFTOP PWD MASK;
while ((CCM . ANALOG->MISCO &
CCM_ANALOG_MISCO REFTOP VBGUP MASK) == 0)
{

}

/* Low power band gap disable */
XTALOSC24M->LOWPWR CTRL CLR =
XTALOSC24M LOWPWR_ CTRL LPBG SEL ~MASK;

PMU->MISCO CLR = 0x00000004;

J5 il DCDC fr) DCM #ixt

DCDC #i e it o Sz (DOM) ALEL: SEHi (con . bTuftﬁﬁﬁ?ﬁ%
CCM&ﬁJDCMMﬁTiﬁoﬁm%ﬁﬁﬁm&%¢ﬁ%ﬁmm¥ HE A AT AT
P R FCCMAE R, 305 Ab FAR SRR A R FIDCMER . dn SR AE is 4745820 Thke s

ik, rrelEH DCM #i=, DOM #E=0nT BAjk/> DCDC_IN (i, {H DCDC_OUT i

AL,

VERG: BT AES SR (DO AT AR R S L T e m DCDC [, Jivbh
HEFEIL e Pz o

RIAERENARDIFER A 2 1 v B DCM K. VEAP IR

pwd zcd=0x0

pwd cmp offset=0x0
loopctrl en rcscale=0x4
DCM_SET CTRL=1'bl
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W I AN 2 0 Pk 1) CCM K. Jf /5 il COM #iK.

pwd zcd=0x1
pwd cmp offset=0x0
loopctrl en rcscale=0x3

JA I FIZEH RBC fi7

FEEHFHT, RBC AL AR ZEAE AT WFI 5411 B A, Meligf5iE . RBC fizft CCM_CCR 7
fraste CCM_CLPCR i —A~ VSTBY fir, e iR AR HLHL R (DCDC K E N 48 LA
O o EMRTIHFE A RO 5 0N 75 iz A B AL .

JA HI RBC_EN Fi1 VSTBY Y £x it i 43 £ STOP itk \KIIHE

JA FIAIZEF RBC_EN fir 7 B i

FIAE R B L2 BT GPC il
c WHOEFELR (Bus) .

2N 7|
* JiiH RBC_EN:

/* Mask all GPC interrupts before enabling the RBC counters to
avoid the counter starting too early if an interrupt is
already pending.
*/
for (i = 0; i < LPM GPC_IMR NUM; i++)
{

gpcIMR[i1i] = GPC->IMRI[i];
GPC->IMR[1] = OxFFFFFFFFU;
}

/* Enable the RBC bypass counter here to hold off the
interrupts. RBC counter
* = 32 (lms). Minimum RBC delay should be 400us.
*/
CCM->CCR = (CCM CCR RBC EN MASK | CCM CCR_COSC_EN MASK |
CCM_CCR_OSCNT (0xAF)) ;

/* Recover all the GPC interrupts. */
for (i = 0; 1 < LPM GPC IMR NUM; i++)
{

GPC->IMR[i] = gpcIMR[i];
}

/* Now delay for a short while (3usec) Arm is at 528MHz
at this point
* so a short loop should be enough. This delay is
required to ensure that
* the RBC counter can start counting in case an
interrupt is already pending
* or in case an interrupt arrives just as Arm is about
to assert DSM request.
*/
for (1 = 0; 1 < 22 * 24; i++)
{
___NOP();
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* 251 RBC EN:

/* Mask all GPC interrupts before disabling the RBC counters
=)

for (i = 0; i < LPM GPC_IMR NUM; i++)

{

gpcIMR[i] = GPC->IMRI[i];
GPC->IMR[i] = OxFFFFFFFFU;
}
/* Disable the RBC bypass counter */
CCM->CCR &= ~CCM _CCR RBC_EN MASK;
CCM->CCR &= ~CCM_CCR_REG_BYPASS COUNT MASK;

/* Now delay for 2 CKIL cycles (6lusec). Arm is at 528MHz
at this point

* so a short loop should be enough.

woy

for (i = 0; i < 528 * 22; i++)

{

NOP () ;
}

/* Recover all the GPC interrupts. */
for (i = 0; i < LPM _GPC_IMR NUM; i++)
{

GPC->IMR[i] = gpcIMRI[i];
}

5.3.11 ERRO007265 {1 fi# itk )7

Errata ERR007265 #iiiA 1 SoC nJ g Joidiit MKTIFER I 1H L -

ERRO07265: COM: 4l FIAIEW fRTIAE S, SoCPE Armigdhdr WFLZ it AT #E
e

P ige R J5 3
1. BpERGE % E IOMUX_GPR1_GINT i % GPR_IRQ fa4H:i.

2. e E COM LIRS, B M RirE GPC It B GPR_IRQ.
3. BAFRrE R E COM IRFEi)E (%8 CCM_CLPCR fs50F14) Bkl GPR_IRQ.

5.3.12 Suspend R E {7 5 W fliziT

53.121 /4

Suspend #E L —FP I FERAR RS FER . EREE i, Mg S S eEE . 78
System idle f1 low power idle T, iU AT LAZE WFI $54 5 4k 4Lia 1T, XIRJ51H,
BTEFAF RN ThRE. 16 Suspend 5T AT DL /N ThRE. LG, #%aT DU 2
752K Suspend i e i i S & = AL GEidPGC — CPU_SRIPSRD)

R R G TE WFI 54 52 TR0, A v] LURAA(E OCRAM I, jtaif ik i) fhif%
TN 32KB. XE WA FIeXRAMO AEerE B (515 T 45
5.3.12.2 SDRAM %4 77 i 2 1

FERZHM A, )l e B SDRAM SRAZfE%dE . SDRAM AJ LA7E suspend 5K i
HahE N BREEN, B~ E K.
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afer (A LMX RT I 20 e

i EBENE A AT, A SDRAM Jix—A~ STOP i3k, %k SDRAM #t A H
R 8 Gy i SDRAM L 72 OCRAM i fiff Fii Az i 1R FE ()

6 2%k

1. .MX RT 1050 Reference Manual
2. Arm Cortex M7 Reference Manual

7 BT

A S KA H ]
0 202341 H10H IR R AT
AN12085 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.
Application note Rev. 2 — 10 January 2023

23/25


https://www.nxp.com/docs/en/reference-manual/IMXRT1050RM.pdf
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0489b/index.html

NXP Semiconductors

AN12085

8 Legal information

e L.MX RT (i J#E D A

8.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

8.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.
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All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

8.3 Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
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