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TIhge:

s HMERBEEE

« 16{UakI 2D PRV BRIRIR(E

* XA RECEREAAIR, FISRERTHEH (FIFO) RIETFSS

s INHYEMNKX, APRIIEFRAIFIEERY
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* OB ERVERIIE AR EERTE)

 OJECERIESREIN, LAUER SoCRIEINFERT FHIERIE

i, BENTFRIE (DMA) SEIEERIE

o M EFIEERAERIEIRIE

MCXA_EBZFMRINFERIN. ADCHERIRIEARE AR FRIASUIRIATR.
1. ADCTEAR YR FRIRTS

=i INFEIE

RER IFERER 1 FERER
ADCHIEFERS ON BS/LP S OFF
ADCHEIIEERS ON/OFF ON/OFF B OFF
ON: IFET{E.

OFF: iZE8D B, FrEBSEEEXK.

ON/OFF: T{FfEONZZOFFIRZ, HLtIMERIEEE 4,

LP: LPIRSMGTEINERIRS (8 )iz, BEIRES) . THFERR, erLUBERESIRERTHREE.
Static (3% : XHOAFAE/BERIEH, BEIESIREE.

3 ADCHIELT

AR THXRADCHHE, SEBERE. MAES. CMDEE. ERIIBEEHIRERER.
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3.1 ADCRYRIHIE

EFEIRE) (MD) R, ADCHIRASRR24MHz, Eevpp COrREANIOV, MEIRERRD (SD) HLTF,
ADCHISRASIE H64MHz, HAvDD COREALIV, ADCHANEHHEF—N4RET o IREE, NEIFR.

fro 12m
——.
fro hf
—
clk in

clk 1m

ADC Clock | to ADC =
Divider "

T

ADCxCLKDIV[2:0]

ADCXCLKSEL[2:0]

1. ADCRYRI$HIRFAST SRS

Hep:

 fro 12m: REFRO12MAYI2MHZAT S H

* fro hf: RKE FrROL92MAYRTEPEEIH (BREEISCG FIRCCFG[FREQ SEL]3EH)
* clk_in: REIMNBIRZRAIPREEHTEP

* clk_1m: REFRO12MAVIMHZE EHEIH

« DIV+1: $IREEE

3.2 ADCHISERIER

ADCHy&%EEErLAEIdCFG [REFSEL] %18, W TFFrR:
e CFG[REFSEL]=00, VREFHE%3|H

* CFG[REFSEL]=01, VREFI

* CFG[REFSEL]=10, VDDA ANAFEJES R

3.3 ADCRYfE&I5

— PNADCIEREANMEH AR, MARATLAEINPUTMUXARIER, INPUTMUXARERIMEIR S SiEBIEIT.
—EIMNSMATWEREZ MINER. XERTLVZINBS . . HE/MBBHESHECHEES.
BXFANMA TR RIBNNSKRERSHIFES, B25 (MCX AI53/A152/A143/A1428EFM)  (STRY
MCXAPB4MIBFS3RM) 1 {MCXA156/A155/A154/A146/A1A5/AIAASEFM) (STRYMCXAPIOOMOBFSBRM)
By "BMAZIEER (INPUTMUX) " SHiFesiiiAny "ADCRtAMNIER: (ADCxTRIGO-ADCxTRIG3) " BT,

ADC#p< cMDl-cMD7 IHITHMM RS ke, B MREESEHTLUBIT IR EERNAISWTRIG [SWTn] iRk B
. 3E, BILMNERIENFSMNRERBGMAES. fi0, BEiMAgiER, TLAERKERS
(PWM) 8. HEAEBEHRABARN, SEAXEGMARN LG EENRR A SE. 8MURRES
BIEX MR ARIBFIFER (TCTRLa[TPRI]) DE—MULER. ENMATREEIL X NN ®HSEREFER
(TCTRLa [TCMD] ) SapSEPXAEXEX,
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3.4 ADCHJCMD

ADCHR{ECMDECEITHERR, FHINE T— 1 CMDEREZIZRRZS. CMDAILIERE INPUTMUXRIEEA A (S
Shtk, BBTRHMAGESHA. HRIRERSHENAICMDEE—EFIETEERFIFOTF,

FMAADCEHRIRET] LIECMDEFa8PEcE |

+ CMDLx [MODE] : IHFEEMDHEER,

e CMDLx [ADCH] : EIISNEBIE,

* CMDHx [NEXT]: VEIFEHITAOR—ICMD, WIRiZXiH 0, NADCKEREIFHIKES, HEFT— Mk
=,

* CMDHx [LoOP] : IERITHSEEHUTINIREL. ZmSiTro0p+1IR, BIREBEERFEEFIFOF,

* CMDHx [AVGS] : BEIEIISINRADCEMRHITIFIILACIIE—NER, EIIT2AVGSIR, (BFIFONTFSE
— N FIYER,

* CMDHx [STS] : USERAFRIIE., SNRSTS=0, MUE\REEAJE/I3.5NADCKEEE, SERFEATIAA (3.5+2STS)
ANADCKEHR, STSRA—NES(E.

* CMDHx [LWI]: RISRICAIEN, ME F—MERFHITHOR LSS NIEE.,

* CMDHx [WAIT TRIG]: WNRUAHEER, NEpIdsSERANT— 1 amSHMALEN T, BREMIMAESEIR
WA,

+ CMDHx [CMPEN] : BLELLIRINGE, HcMPEN=10bRT, LHIKIHREEREMIVIRERAE (true) FHSADCERE
ETEFIFOR, FCICHIREERINT, ERITaSEEINTEEISEM. Hovpen=1100f, ESHTIZHS, BEE
EURREERAE (true) .

3.5 LbEkINEE

BIYNASB BT MRESFRRCVI-CVT., BN CVEFRASMMNMGAIXE, B “RELRE" (CVL)
"BHERME" (CVH) . WNRERERKTCVHEVNTCVL, NELRERAE (true)

3.6 ADCHEuH

ADCHEIREARERIEFIADCRIELIRE, XLTHREIEADCHIMAIET YT, IISEIESIEE, RELRE
RENIEFIHITHIRZ BB,

EREIRETR, WEREEHITEOTLIRERE., BNEREESEPECTRL [CAL_AVGS 1 IRENED256)R
14,

(RH2EESFRs (OFSTRIM) FITFXJADCLURERRIRIEREHITIBEE, ADCSFHRIBIELINRE, HHPOFSTRIMES
FRe= BB, BEIRECTRL[CALOFS] KRB RIE. FIBSTAT [CAL_RDY ] #R&L, ZSTAT [CAL_RDY]
BfRt, REREINREESTM, OFSTRIMBTFER KR,

ADCEE—NMEHREZIE, FATERREsHTIRE, DIRIERIGHEIERINIBTHmIRENLMRE., ADCHRHR
HEINEE, HPCcAL GARFFEESBERH. RENEEEREHGCCO [GAIN CAL], RasHitBEAsE

GCCO [GAIN CAL]HHESHGCRO [GCALR],

AT BSemiERERIEER:

i)

ANI4380 AR (RS AR AR, ©2024 NXP B, HETE.
RIFEiC $B1iR—2024£F4812H B HRIR
4/n



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14390

BERES AN14390

7.

MCXA14x/15x ADCHIEBFIITETR

HATIRBRIES TR, OFSTRIMAERERRBA T AR R R REEE.
BFMCTRL [CAL REQ] FENLREHMIRAEFIFE,

O. CTRL[CAL REQI{R¥KFN1, HECALGIFEHKADCES,

b. #2f5, CTRL[CAL REQ]BmIZEHO.
$IBIGCRO [RDY ] PR AL,

LIZIREH BN, B HEFRIRIROERIEES, BCAL GARMGCCO [GAIN CAL]HFEEHEH.
FEGCCO [GAIN CAL]HWEHE, BFIUTSEPMARNGEEIAFLIE,
EENGCCO [GAIN CAL)HTFfE, LIATFIEBHEEEITE.
TTEIEERVE%EE = (131072) / (131072-GCCO [GAIN CAL]), GCCO[GAIN CAL]Z2— M 6ERHFE(E.
a. XEERZE—NTF o2 ZERNZERE.
Bz F BRI NEEERD (08k1) |, FEE/INERS IS RN1642,

a. BEHEFMHERIGCRO [GCALR[16] ],

b. BINER D FERIGCRO [GCALR[15:0] 11,

c. BIEBANBIGCRO [GCALR] E1FE8 R,
—HGCRO [GCALR ] B TIEDARITEMLER, XJcCRO [RDY 1FREMHITER, LUSTEERENMN.

SR LIRS TG, RETFESS, STAT[CAL RDY]IRGAMHENL. STAT[CAL RDY]IRGMSRIFEMRE,
BRRFEERFHIER—MIIRETTE.,

HSTAT [CAL_RDY ] #¥E(URt, ADCEEAERERTEIT. EREIREMEREEEEEREERNESR
RIEFREISFEE (SAR) BIEHRE. MRS MEANZTERERIER, A, HTEUEMNEGIEENRKE
MR, BRERAR AR TIXFREEIRAIER T Eal.

4

ADCiItHIER

ADCIHE T B ERIZRRERANESHIRBRIERISE J LASSIIRISR KR, AT ERIRERARE, ©0
BIEHIEERAEEMIADCRFRTE. ADCHRIECAEINE2/ 7.
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7 Simplified channel
r oo - —-—=== | Ao select circuit
Pad leakage - _ _ o _
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protection
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Input Pin | R

Input Pin
1 Capin

El2. ADCHITE1{FRERE
AREH T T EEFER (Ras) FTFHEREFTE:

Tsmpggq = B+ In(2)- [RAS (Cas+ Co+ Capn +(Rag + Ry DIN]CADIN] (1)

Hep:
*B: HiERE (U)
«Cus: BEBES
- Cp: EH/EHENTERS
*Cron: BINEBA
* Raon: BIAEBFE
SCRRREFRSEIFRADCE RS HFaaFHY "ADCIINBISIER"  (Faocw) T "SRIERSENGEE"  (STS) (URTE,
IXEAIENRERIFEEREL, WAazl2:
_ BYGsmp
SMP = Fapcix ()

CYCswrRlJRTE /N3 5FI131.5NEEE, Tswr B N AR TFEET Tsam_reqe NRIZRE Tsme > Tswr_reqFFKEERAs,
NSRS AR RS R TR BB RFB R -

CYComp (3)
—‘_R C
FapcLcBInz)  ADINVADIN

CastCpt2Capin

Rpg <

ARIRSMNBEEEEAIEIE Y AT EHRIE (Vien-Ven) » NREEHERZENSEAMNEE
T BB /INTF Vien-Vien, WETLAVEELBRY(E, FIh0, EEI2RIATIRE1/2 LSBRIKAEEE, MREMEAE
NBFEHANA (Veem—Vien) [4, NIEBEB=NTIIEI3,

ESFRAl T RME—HS, a7 — MERER. ST, AL NARERER . JFEECa
(HRONEBTERE) . SPEBHIADCIT BRI,
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To calculate the required sample time given fixed Rag

Ras 100|Q
Cos 100.00|pF
Resolution 12 |bits
Accuracy Modifier 1|bits
B 10|bits
o 3.00|pF
o 1.92|pF

Direct input channel Rapin

(k)
Vpoa>1.8 1.65
Vppa>3.0 1.35
Muxed input channel Rapin

(k)
Vpoa>1.8 7.00
Vpoa>3.0 2.01

E3. ADCFRERIEFRIERIIHTETR

E4Frm Az TENEZESY, RIEREFEFATERRIADCIRZ MR CREME, A5 —Eo+, AFRTLUR
RBEEFERNSHENEERHERIETE. MECYCovr_usB B A TFCYCun. REATLAERRANIREEN
g, RAFPALRABXLEIERRTT— SRR, FRGENSERIADCHITHIRL.

To calculate maximum Ry with given sample time and ADC input clock frequency

+ er value ello ghlighted ce

Resolution 12|bits CMDH[STS] Al 100
Cas 100.00|pF CMDH[AVGS] 0000
ADChCLKDIV[DIV] 1 CFG2[HS] 1
Accuracy Modifier -1 (bits CFG2[HSEXTRA] 0
B 10|bits CFG2[TUNE] 01
ADC clock source frequency 96|MHz CMDLa[MODE] 0
Fapck 48|MHz ADCK cycles/conversion 35.5
[ 3.00|pF
Capin 4.00|pF
Direct input channel Rapiv | €YCsmp_min |€YComip_user | Tsmp (nS)

(k) ] ]
Vpoa>1.8 1.65 4.6 19.5 406.25
Vppa>2.1 1.35 4.4 19.5 406.25
Muxed input channel Rapin CYComp_min | €YCsmp_user | Tsme (NS)

(k) ] ]
Vooa>1.8 7.00 9.6 19.5 406.25
Vppa>2.1 2.01 5.8 19.5 406.25

El4. ADCRIRHEIAFEHIRASITE TR
HEIEHPHNEESHEUT:

o fanck: BINBTERSIER

* CYCsmp_mn: Tswe > Towe_reqBS ITEEAYER/NTAEEIHA
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* CYCswp_user: FAF{ERCMDHN [STS 1 IR ERIRIEREA

« Tswe: FAPIREBRIFIERTE)

5 SE&EH

F2HIHTHLUSELRBESERNECENRIR, TEFHAI—E AR gENERE MY (NDA) T 88X
5. EEKIDRIXLNA, BRASMHIVZNATRED (FAE) SHERRE.

F2. HXHY/ &R

XA HEE /(a5
{MCX A153/A152/A143[A1428EFAR) MCXAP64M96FS3RM
MCUXpresso SDK (SDK_2.14.2_FRDM-MCXA153) MCUXpresso SDK
{MCXAI56/A155/A154/ A146/ A145 [ A144SEFRR) MCXAPI0OM96FS6RM
Al
6 {EiJhsE
IR T AEANUEIT 1B,
#=3.(EiTHR%
141D -zi =) 588
AN14390 v.1.0 2024410816 H BERANFES
AN14390 AR E (RIS AR R AR, © 2024 NXP BV. kRiERG.
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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.
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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, uVision, 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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