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1 748

i.MX 9 RFHpg—LELhEBEE (/g0 i.MX 95 F0 i.MX 94) BT ERHIIM33 Wiz, WHRZEI IIaTRAEIEES
(System Manager, &FRSM) .

SMERREBRRENEYS, REEERLRE (SoC) hEAMERIIKERIR. BAMXRM THRERIArm SCMI
EOMERRER, BEERMA T —LREBRNEaeEHTTEOT E.

SMLUERBIFARGEER, ERYULUREESHERERESHENRHFENDE. A, BEHENERPY
SMINEERYEHIY RIEMN (R TEFRERE, XMHEERER T ERIEKNSMAZARE A sEm RN ER
S, RIRYSEIR TIEBFNT RS AR UBRYiEURE.

SMIEM T —F RIFRINLE], JLFAILUESMNT BREFENAOR, ABXEAOREEAEEFRE. REX
ZHSMAFRIRPC (IZFETFEEMA) EJLIBEXMITNHITER, B RSMIIEERIRENNARFINER
AOMR-RIlE.

AN FAEICHFANA T BEH6.6.36 _2.1.0 BSPRRAPSMEHZ FiRRISTITE,

2 REEE=SEY

AT EEINESCMEEO L ZEREHRIREEFEEIRIRE, SMIBH TXHRERIAEMIR, iaiXeis e LA
REFHRNZENRERIURME, SHITENSFIIES.

BMEAIH—32MAIDIE—RR, SMEF IR LUERRE BT SCMIYAIMISCY BRI L=,

SMIRMH T —FMEREAYT RG] R RFBIENMIAMRENS, BIENRINE ChYRE. X2 RRSMINgENELE
.

3 EIFEMHRIRPCEA

FIFIHTSCMI APIERRIE. ENNFEEBERANRZEFinER el IFrEiIAPKR.
#1. SCMI APIEIESH

SCMIRPC A Big APIFR

SCMI_MiscControlset() B SRISE —EISEN0E, |FISoCEIMBIMRSIZRBN |SET (IR8)

SCMI_MiscControlGet() MRSEEEXN—AE. MSoCEIIMNBIMESFEEFIEE |GET (FXER)

EEUE,

SCMI_MiscControlExtSet() RESEMHEXIN—EE, 18 B—RIEBNESEHURT  |[SET (188)
HHHEEEIELESM, SoCEIIMNEBIMNE B 17 ES.

SCMI_MiscControlextGet() IEREEMEXIN—EE, HiE | NEEHEIAISOCEIMNRIME |GET (FEEN)
HHHEEEEELESM, SFEHEE—&RYIEUE,

SCMI_MiscControlAction()  |BUTSIEMHREAVESIRIE, (£ | WRPCRAISLIMHITSZAUE | EXCLUSIVE (Jd)
BIEIDFISEGIE. BREESIE. |1E.
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1. SCMI APISTRISE (£5)

SCMIRPC =EB Big APIBJR

SCMI_MiscControlINotify() FEMMRIR, USRI SIRMEERN | RS EEEERT, sE5EIEI |NOTIFY (iE4N)
@A, EhiBENA HAYSEHER.

SCMI_MiscControlEvent() TIESEB RSN, TN | REEESEME, TSN (K
RESWENER. CFIIN

4 REIEHSRFEN

YFEAZIF MXAISoC, RAEEER (SM) FRLREEM. XM EERTEFIRESCMITMYRIRZER
SoCHEE, HNLFRERESFRITFEFSIRE, REEHERBIETEN, BASMERE. BMNDaE
devices/<dev>/sm/dev_sm_control.nh/kF, SiREFHFHERAIRPCSCINIGTF
devices/<dev>/sm/dev_sm control. YL ===

SFERZFORE, SMEESEHA—ER KRG, IRE2GEATAFSMEERNBRIREXAM. Flan, sme]
LSRR R4 R SME P A FFIMEBGPIOY ERs. IRRIEEAISCHl i Fboard/<board>/sm/brd sm_
control. [h]|c] S‘Z{'—'FEF'O

LHEERRRER, JUABTBHENANRRIEERPCEEAERE, BEI1BEBLEFin, BXRFMANLRE, &
2% (SMIBHEISREE) : GitHub - nxp-imx/imx-sm: iMXQIRSEHY RS ETRER 4 N fS 4L E 15,

4.1 EEEEEHN
SMEYLEMIGIT T, ASHSIARE P ATANG S AENSCMI RPCIEEITISHIRE EhRL. ZEmEEHE
H, (UPHSEIRS, TMEEK.

NREF S SCMIIMISEASEY fE, SMRRE—F75E, IJLUSHANREEEEDERE. BidiX
ML, EPAEESE T IR EEERESF.

REREERAANMPRTSMEN. AT, HX—75ENSINATSMizART RSMITRERNEIESE, RNEEEA
BIEBIRBITERET.

4.2 \GEREERITIERE

RPCIEFRALTIAIBIENSREIR (Logical Machine Management, LMM) BEHRIEMNRE, XPMREEA
EEMREEERSSELI (BPBASIH) , BEAEERZEREREEN S,

EFTRAMMEBECRHKEE B ZIREHIERIRE.
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sm/rpc/scmilrpc_scmi_xxx.c

- sm/Imm/Imm_xxx.c sm/dev/dev_sm_api.h
reesm==== l
implementation | |
| 1
| Default | device/<dev>/sm/...
LMM layer ——> n X
aye : redirection |
| 1
| 1
L — o4

aaa-058354

E. LMMiEBFREEERRRE
E2FrAMME S EE IR ERHERRE. MRRPCEBNSERIRIEIRISER, FlaikinikeErkesa
M, NRESSI TR ERE. a0, WARKEREIREESI.

"
Redirection Implementation
board/<board>/sm/yyy.c

sm/rpc/scmi/rpc_scmi_xxx.c

sm/Imm/Imm_xxx.c r
RPC |
implementation !
|

1 Fallback if

LMM layer } board layer
| implementation

| called with

L

device parameters

board/<board>/sm/yyy.h

device/<dev>/sm/...

o4
aaa-058355

E2. IMMiAREERZIRENTIE

4.3 56l
BE3LLi.MX 95 SoCHfAJSCMI MiscControlset () A, BRTEEMANIIE,

AN14478 A RIRHAFREERISZ A EREFENLR, © 2024 NXP BV. kRIS,
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board/<board=/sm/sm control h
board/<board=/sm/sm_control.c

sm/rpc/scmifrpc_scmi_misc sm/Imm/lmm_misc ¢

|

SCMI_Misc LMM_Misc SM_CONTROL :

ControlSet () RPC ControlSet () SET I
implementation = [ 1 DEV _SM
f—————— | ControlSet

I 11

1 |:

| Defaut || L

1 redirection 11

| 11

1 11

1

|

device/<dev=/sm/sm_control.c

#ifndef SM_CONTROLSET
#define SM_CONTROLSET DEV_SM_ControlSet I
I #endif I

1
Redirection I Implementation

b o e d b e e ——— 4
aaa-058356

E3. SCMI_MiscControlset()

« NEFIREAASCMI MiscControlSet () &H{Tsm/1lmm/1mm misc.cHEXAILMM MiscControlSet ()
* LMM MiscControlSet () JFISM CONTROLSET,
* SM_CONTROLSETfEsm/dev/dev sm api.hFENITF:

#ifndef SM CONTROLSET

/*! Redirector (device/board) to write a control */
#define SM CONTROLSET DEV_SM ControlSet
#endif

* i.MX 95 EVK#REfEboards/mcimx95evk/sm/brd sm control.hFEFFEN TSM CONTROLSET, LAUEM
RESLI:

#define SM CONTROLSET BRD SM ControlSet

s I REHIDREFES A boards /mcimx95evk/sm/brd sm control . hAEITTEN:

/*! Number of board controls */

#define BRD SM NUM CTRL 7UL

/*! Total number of controls */

#define SM NUM CTRL (DEV_SM NUM CTRL + BRD SM NUM CTRL)

/*1

@name BRD SM control domain indexes

*/

/xRy */

#define BRD SM CTRL SD3 WAKE (DEV_SM NUM CTRL + O0U)

#define BRD SM CTRL PCA2131 (DEV_SM NUM CTRL + 6U)
ANI4478 AR AT R AR EERAR, © 2024 NXP BV I,
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« Altt, RPCERESTIFBRD SsM Controlset, HEMAISLIUIFboards/mcimx95evk/sm/
brd sm _control.c, WRIIFHFIDAZEIEMHID, WIRENIZEILM,; NRLIHEHFIDAEMIZHEHID, BERHE
RESCH,

int32 t BRD SM ControlSet (uint32 t ctrlId, uint32 t numVal, const uint32 t
*val)

{

int32 t status = SM _ERR SUCCESS;
/* Check to see if ctrlId is within bounds*/
if (ctrlId < SM _NUM CTRL)
{
/* Check if device or board */
if (ctrlId < DEV_SM NUM CTRL)
{
status = DEV_SM ControlSet (ctrlId, numVal, val);
}
else
{
/* Check the ctrlId and do what’s needed */
}
}
else
{
status = SM_ERR NOT FOUND;
}
/* Return status */
return status;

}

* ATIEEFIREEBRERIR R, DABKETHIANR, XA PRI EIRECE S
configs/mx95evk.cfgH3kig,
F XL REZRIE LT R TH:

# #

# M7 EENV #
# #

LM1 name="M7", rpc=scmi, boot=2, skip=1, did=4, safe=seenv

# API

BRD SM_CTRL PCA2131 ALL

5 tR-RIE(HRISEIR

RENE T TIMFRREARITRE, SEMNEHIDREXEESMIRETHITIIVEIEN, FLEAT SINTTE,

5.1 {Z={4ID

T BERIRE IR R [EA0IDIHSE, SM RPCESRFZ4 DRSS 15X 451X AR BRI,
* JNSREEM D B95E 15 AIRENL, Wi ID RERERIIRER (TEKETER) , THRIEAER,
« SN ID 195515 (IBEN, NWEEH ID 2L (input control id & ~0x8000) + DEV SM NUM CTRL
M EBRREE (AJEREEM) .
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RASMEARRREX DRCRS I T :

« RECtIDFERE—N32(IFLRISEEE), (BLhrr] BRI IDSEEPRF /T OXFFFF, IXEKE32768MEH
=4 IDRYSEEI M OX0000FOX7FFF, MtR-<iZ4HIDATSEEIM OXB000EOXFFFF,

o ESMEE, WIRERLATNATE X FHERRRIZ4ID:

#define MY ID (DEV_SM NUM CTRL + MY INDEX)

« EEFIRAEEF, [SCMIRPCEBLEAINR-RIZHDRI/IMY INDEX | MISC_CTRL_FLAG BRD, HAEEH
ERRPEEMISC_CTRL _FLAG BRDREN/0x8000,

=

¥
=l

7|

I EEMMiscControlXXX () REANIRELI, TILASCHLEE SARFI21HF.

B

SEMEE MR RIS BRINT

* BiEK scMI_MiscControlxxx () APl NIRBEEEBEMNRE. EREIBHEREN sSM_CONTROLXXX
55,

o EMRRIREERRINFAEG ID, XY BRD SM MY ID (DEV_SM NUM CTRL + BRD SM INDEX), FERI
BEIE BRD SM NUM CTRL HYH.

s BFEFIHLHAFMEIRIR, E2mAYIEGA BDR sM MY 1D FNINFAERY APl 1R,

o IRMHEEAREAILIN, ¥ EUWELI. BIGEUE BRD sM MY 1D RIGNBIRER TG

5.2
B

5.2.1 EFIRLM
EAASCMEAIRIRERT, F¥EBRD SM INDEX | MISC CTRL_FLAG BRDYEACtrIIDIEE,
TERZFinEMAMiscControlActionf 4 ERIRAI, 1%E{F&iEaction=0, BEMASEL,

err = SCMI MiscControlAction (SCMI_A2P, BRD SM INDEX | SCMI MISC CTRL FLAG BRD,
0, 0, NULL, &numRtn, &rtn) ;

5.3 TEFIN

REERAREEEE O IR FIRESMINERIE TERAR. EREIHEAEE, SREELT/LR:

1. [REMRENEBRILIERTE., SMEREAEER, MREFEA—ISCMIBRGAEZEE, it ASCMIER
VRERFERICIRE, XM RESEEMEFIRIKIESEE. AR, RERBEERNE
HE/ LB EERE. fla0, MR ESFEREFITRIRIRERI2CIEEATRERITM, BNERIRFPEFKA
BI2CHERNATE., ATIHESENXISMIBMIRERIFNN, SRR ERISCIEH TIEREDHT.

2. IRERBFRBERTESSHOMERTENR, HM5 KRB MFENEN. RBit, R-EEHREBoRET
FAHEZR, REEHEE (JTEREControlAction) RYBINDREISFH&BIEMIGIE, LB IEERRESESE
Fin AR BERNS XS SME BN EQIER AR,

AN14478 AR B R R AR R IR, © 2024 NXP BV. kZiFrAE.
RFE%EiC 551.0iR—2024£F11H25H AR /R IR
7/12



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14478

B AN14478

REBIR-EEMET Bi.MX OR S ETEERIN6E

5.4 tR-RIZ(HERRG

1. EEYPFO9 PMICEF7RS:
o BU#BRD SM CTRL PMIC ACCESSI4ID,
°jTﬁESCMI_MiscControlExtGet(uint32_t ctrlId, uint32 t addr, uint32 t numRtn,
uint32 t *rtn)BFBIEIRSCIL, ZEFIBRD SM CTRL PMIC ACCESS IDVEFRERY, VAR
BRD SM PmicRead (BOARD PF09 DEV ADDR, addr, rtn),
numRtnA 1, BrenbMEERUE.
o (HAEFiREE LRI A TR AIZ R,

SCMI MiscControlExtGet (SCMI_A2P, BRD SM CTRL PMIC ACCESS |
SCMI MISC CTRL FLAG BRD, pmic reg address, 1, &rtn);

2. E\PFO9 PMICE775s:
* (ERSIEEEERAYEEID,
* FFESCMI_MiscControlExtSet () FIEBEEIRSCEN, {FAIBRD _SM_CTRL_PMIC ACCESS IDEFERY, [
PMICEZREENEUE.

6 IR IR R RYE FiRsZ 5

i.MX MCUXpresso SDK v16_00 for i.MX 9537+555E2AYSCMI_MiscControl APIEE, {BEAREIE
SCMI_MiscControlExtSet()*DSCMI_MiscControlExtGet()°

NXP Linuxp#%6.6.36 _2.1.0{¥3z#FSCMI_MiscControlSet, SCMI MiscControlGet#l]
SCMI MiscControlNotify API,

7 =5

ATNE T RESMIZHSERNSERERTTIE.
FHECEERTLAVERAsCMT MiscCtrlNotify () KiEKxJcontroliD RIER]. #Af5, HEi{CERILIER
SCMI MiscCtrlEvent () 3R[ #&5izcontrol DAEXRAYEX.

SCMI MiscCtrlNotify ()FISCMI MiscCtrlEvent () BHEREEHEIDFI— M 32REENSEL.
SCMI_MiscCtrlEvent () RIZXRIBMEEBEEEMBEXEMHDEMN T BAIRE, XERNEBEEDE— MRS
fiI5SCcMI_MiscCtrlNotify () FRBAIIREAEICEL,

5scMr MiscCtriNotify () HEXRANREERARDEV SM ControlFlagSet (). WRAASIFEMSNIERE
B, LMX 95RINRIROFBERERIZAERBRUCIEGPIOY EesUEATYT (BASSIIASR

BRD_SM_ControlHandler(HE@&)o
8 SEEH

A5 RS E BRI :
o ArmASEFIFIETEEOFAIRITSIRYv.3.2: https://developer.arm.com/documentation/den0056
o REEIBEGItHUbTFERERE . GitHub - nxp-imx/imx-sm: System Manager firmware for i.MX processors

9 ZERSE
OB T AT PSR RRSE,

AN14478 AR B R R AR R IR, © 2024 NXP BV. kRiFAE.
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+®2. fEIEE

AiF 588

LMM B R e TR

RPC SRR

SCMI RipEHIfnEEzEd
SM RE SRS

SoC FLERS

10 XFAHFETBATIRER

ARG A BEA L T ARIZAIBSD-3-Clause T
2024 BEBITINFE; EREATRANERT, TR SIS OB AR AR

(FiERBRIEN) -

1. B RRIBLRERE DIARER, XEREFILI T RERR.

2. AT SIS ER AR, DS/ SR D AR MR Rt sh E 6 AR AEA, XA
AR,

3. RESFSPEITH, NMEERMNATEENERHSSENER AR EF M TE B

NRGBERATEENSS5E "RRE" B4t FNREHIRREEERAYEREE, BEERNRTIHEHEMERF
ERRIERMREREIE. EETERT, TERAMRRSRETRNARSS, RFEESESS5SE YRR
ERARMMSHRHITER. BR. B4, 5945 SEEESERIERE (BREFRTREENBEERS,
(EFRK. BUERAEAEIRAELSHYT) FERE, TIeRESGE. MEREEEENTH (BERBEE
fthRE) &R, BNERSe S RIA LR E TR AGIS,

N {ZHITHEE

FILR T AT B,
+=3. (BiTAE

Xims bz =) 588

AN14478 v.1.0 2024F1H25H BXRAFET
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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.

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.

AN14478
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com.cn/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 document 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.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

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.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

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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AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, Dynam|Q, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-
PLUS, ULINKpro, pVision, Versatile — are trademarks and/or registered
trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere. The related technology may be protected by any or all of patents,
copyrights, designs and trade secrets. All rights reserved.
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