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MCX Nx4x TSIFP$ER

NG
1 9125

mEEITIFIIESR (IIoT) FIMCX NZRFIMCURANAZArmM Cortex-M332844, i THRZEEIA150MHz, MCX N
ZYE—MEtee. (RIDFERGUESHIZS, ECREaI/MRFIINERSS, RS ESAEREHTNERIEEN. MCX
NxAxZRFRRHRRENEO (TSI) EfEL/ BEBEEFHIIEERFRRIP,

2 MCX Nx4xByTSIifix

TSHRMH T BT AN MIRERESAIAIRRA SN, MNP NMIRERESTEEEME PCB £, (ERESBEIET
S EHY ORNEIERITSIRgMmNEIE.

2.1 MCX Nx4x BITSHEER

MCX Nx4xB—PTSHRIR, TRFRFRMRRN S : BEE (Eikself-cap) HAMERE (tBFfmutual-cap)
&=,

MCX Nx4x TSIFI{EEZNEN -

Enable TSI
Read TSI result
| TSI_GENCS[TSIIEN]
- _ NVIC
Analog front end | TS|_GENCS[ESOR] I TS1 end-ok-scan interrupt 117 TS end-of-scan
Mux mutual-cap sensing TSI out-of-range interrupt
TSI channel [0] TG | TSI_GENCS[OUTRG_EN] | 9 P 118 TSl outof-range
Transmitter |
TSI channel [..]
TSI channel [7] Rx channel - | TS|_GENCS[DMAEN_OUTRG] | TSl end-ofscan DMA
Receiver | o
TSI out-of-range DMA
| TSI_GENCS[DMAEN_EOS] I ourolrangs >

Analeg front end Scanning clock generation
self-cap sensing
TSl channel [8 TSl clock
"
TSI channel [..] channel Charge transfer | [ssc
TSI channel [24] circuit —r
TSI_DATA[TSICH] [OSC_CLK_SEL]

X TSI clock
SINC filter TSICNT generation
e T

TSIIP
MCX N MCU

aaa-055213

El1. MCX Nx4x BITSI {EE]
MCX Nx4x B9 TSI &3R5 25 MitiRRNLEE, 2 4 MEENBERFREE, LASEiiRRNEERNIREE.

X 4 NERBEER T IE SRS RS IKEeE . 1ERAYIRENRE DA S A Beis R iR it T8 KRYf4
EiRIRIT.

MCX Nx4x 89 TS| 2T B A/EN TREIF 25 MUEEE, HEBEAIEN THRESIF 8 x 17 MUEEE.
IR EERETLATE A PCB LS, (B TSI BEEEESER FTERE. TEEAERS, 1SI[07] 2
TSI BUAER), TSI[8:25] £ TSI A9iIi,

EERAIEAT, FARARALAMER 25 NEBEREEXRIZIT 25 MUEER,

uclon AR B R R AR RS IEIIAIER. © 2024 NXP B.V. ki,
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EEESERET, Rtk

EFERERAE
MCX Nx4x TSIg

ERY B2 B 3745 136 MdHREER.

e FRESRIRRFEIR AR B S ARIRFERAIE
TER. TSIEBSCHAY EMC fafEtt,

2.2 MCX Nx4xZE5IZHFTSIAIERS

INERZ O EE136 (8x17) PMHEEER,
ﬁ%ﬂﬂrﬂtﬁﬁ, ARSI R, RRE. AERS

MCX Nx4x TSIFP$ER

. ERREAERMERREIRZIT. MCX Nx4x TSI

o EE—LEHTIERITHREEIXIPE 2 T RIhFERT
XEEERT I, REMEEEFENA,

FRIFIRAMCX NxAx RS AREMA R TS BB E. MEXLE iR B 25 MBERIRTSIHER,
/. STHFTSHERAIMCX Nx4x Mtr

T y
MCXN546VDFT 150 1 352 1x 25 124 VFBGAI184
MCXNB546VNLT 150 1 352 1x 25 74 HLQFP100
MCXN547VDFT 150 2 512 1x 25 124 VFBGAI184
MCXN547VNLT 150 2 512 1x25 74 HLQFP100
MCXN946VDFT 150 1 352 1x25 124 VFBGAI184
MCXN946VNLT 150 1 352 1x25 78 HLQFP100
MCXN947VDFT 150 2 512 1x25 124 VFBGAI184
MCXN947VNLT 150 2 512 1x25 78 HLQFP100
2.3 AREFETHMCX NxAxBITSIHEIE ST
=2, REAVFBGATILQFPEIZEAIMCX Nx4xBITSHEIE S B
184BGA |184BGA ALL |100HLQFP [100HLQFP [100HLQFP [100HLQFP TSIEE
ALL SliE N94X N94X35|(#]%E N54X N54X3|#&
Al P1_8 1 P1_8 1 P1_8 TSIO_CHI17/ADC1_A8
BI P1_9 2 P1_9 2 P1_9 TSIO_CHI8/ADCI1_A9
c3 P1_10 3 P1_10 3 PI1_10 TSIO_CHI9/ADCI_AI0
D3 PI_T 4 PI_T 4 PI_T TSIO_CH20/ADCI_AT
D2 PI1_12 5 P1_12 5 P1_12 TSIO_CH21/ADC1_A12
DI PI1_13 6 P1_13 6 P1_13 TSI0O_CH22/ADCI_AI3
D4 PI_14 7 PI_14 7 P1_14 TSIO_CH23/ADC1_Al4
E4 PI_I15 8 P1_15 8 PI_15 TSIO_CH24/ADCI_AI15
Bl4 PO_4 80 PO_4 80 PO_4 TSIO_CH8
Al4 PO_5 8l PO_5 8l PO_5 TSIO_CH9
cl4 PO_6 82 PO_6 82 PO_6 TSIO_CHIO
BIO PO_16 84 PO_16 84 PO_16 TSIO_CHII/ADCO_A8
uGI1om AR B R R AR RS IEIIAIER. © 2024 NXP B.V. kRiUERA.
23] == £1kR—20245587H
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2. KAVFBGAFILQFPEIEEAIMCX NxAxXEITSEE D EE (£E)

184BGA |184BGA ALL |100HLQFP |100HLQFP [100HLQFP [100HLQFP TSEE

ALL SIHE N94X N94XB|HI% |[N54X N54X5| 1%

A10 PO_17 85 PO_17 85 PO_17 TSIO_CHI12/ADCO_A9

Cl10 PO_18 86 PO_18 86 PO_18 TSIO_CHI13/ADCO_AIO

c9 PO_19 87 PO_19 87 PO_19 TSIO_CHI14/ADCO_ATI

c8 PO_20 88 PO_20 88 PO_20 TSIO_CHI15/ADCO_AI12

A8 PO_21 89 PO_21 89 PO_21 TSIO_CH16/ADCO_AI3

C6 PI1_0 92 P1_0 92 P1_0 TSIO_CHO/ADCO_A16/CMPO_INO
C5 P1_1 93 P1_1 93 P1_1 TSIO_CH1/ADCO_AI7/CMPI_INO
c4 PI1_2 94 P1_2 94 P1_2 TSIO_CH2/ADCO_AI8/CMP2_INO
B4 PI_3 95 PI_3 95 P1_3 TSIO_CH3/ADCO_A19/CMPO _INI
A4 PI_4 97 PI_4 97 PI_4 TSIO_CH4/ADCO_A20/CMPO_IN2
B3 P1_5 98 P1_5 98 PI_5 TSIO_CH5/ADCO_A21/CMPO_IN3
B2 PI_6 99 PI_6 99 PI_6 TSIO_CH6/ADCO_A22

A2 PI1_7 100 PI1_7 100 P1_7 TSIO_CH7/ADCO_A23

E2FNESF/aMMEZRAIMCX Nx4x ERTTSHBIERI DS, FEXIREERT, SEIRChIS IMZTSIEES AR
B, NT7HEERERNS MO EHITEERT, BSE5IHE.

El2. EF100LQFPF116 4VFBGAI4EAIMCX NxAXEITSIiEE 2 E

uclom AR BRI AR R R EILR. © 2024 NXP B.V. iRiFHA.
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O]
O]
O
O
O
O
O
[
4

- |l |l |l |l [ ] |

[E13. 3R F100LQFPF116 4VFBGASIEEAIMCX NxAXEITSIiEE 2 Eie

3 MCX Nx4x TSIgg45 4

ATTHHEE TMCX Nxdx TSIRTEFIE.

3.1 MCX Nx4x TSI5Kinetis TSIZ|aAI%IEL

MCX Nx4xZRFIRITSIFIRE RKinetis ERFIMTSIZET ARRATFEIRITHI. Eib, MTSIHERFFERITSINES
788, MCX Nx4x TSI5Kinetis ERFIR) TS| ZAEFERSER. AXFIHTXLEER, BEEE TS| HiFas,

FEREEFM.

AEIBTIEMCX Nx4x TSIEKinetis ERFIEITSHEITRILL, MBTMCX Nx4x TSIEgE,

JNZR3FT7R, MCX Nx4x TSIARZVDDIRASRIFNE, ©REESAITIAERTER. WNRINEERTHRERIE A VRS HES
&, WAJLFE TSI R9THFE. REMCX Nxdx TSIRE— TSIER, (BEERERESEIN, BXIFEE R L

IR E SRR AR R,

#23. MCX Nx4x TSI5Kinetis E TSI (KE172256 )= 5%

MCX Nx4xZ51 Kinetis EZ%I
T1EEBIE 171V - 3.6V 27V - 55V
VDDIZREFIH % B
THAERTEhE * TSI IPAERERL TSI IPPIERAER
o BRRZAE
IHEERTEEE 30KHz - 10MHz 37KHz - 10MHz
TSHEE &% 25 MNEi# (TS10) &% 50 NEE (Tsl0. Tsi)
R ] ANFRfDEIE: CHO. CH6, CHI2, CHI8 'fg;]TSI B 3/ FHuBE: CH4, CHI2,
e EEAiE: TS1[0:24] EEEAHER: TS1[0:24]
uGlom AR B R R AR RS IEIIAIER. © 2024 NXP B.V. kRiUERA.
23] == £1kR—20245587H
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3. MCX Nx4x TSI5Kinetis E TSI (KE172256) =R (4F)

MCX Nx4x TSIFP$ER

MCX Nx4xZ7%1)

Kinetis EZ7%l)

s Tx[0:7]. Rx[8:24]

BEAER: Tx[0:5]. Rx[6:12]

ARERAR BEAER: £5251) HERENR: §%501N(25+25)
EEREER: BE51367(8x17) EFBEEMR: RE721(6x6 + 6x6)
) MCX NOXFIMCX N5x KE172256

MCX Nx4x TSIF] Kinetis TSI%‘Bﬁ?#E’\JIjJﬁE&D@ﬁEU_KO
Z4. MCX Nx4x TSIflIKinetis TSIEBZIFHITNEE

MCX Nx4xZ5%5l1 Kinetis EZ%
IR RARE BEAER:
Eii BB AER,
REUEIEERIRT,
IR HREL
BEEHEAER:
Bt EREEEL,
R EILIR{ERE
prgeaaslin LRl
BRI
TRHAR 1. BIIENGENCS [SWTS ] RER{iA 1. BIIENGENCS [SWTS ] RERIFALA
2. @it INPUTMUXTER A 2. BT INP UTMUXEE{finE
3. BIJAUTO TRIG([TRIG EN]Ezhfitik
SRYEINEE REREIRIET: HcEncs [sTPE] E1RJIEREI(F |STOPRER. VIPSKER: &
IREERT: WNSR WAKE I FESRZE, WTSI |GENCS [sTPE] BIRFIEETIE
ALMGE FEER" B —HFET
RFEIRE, VBAT: AoTH
{RINFERES B TSIEEES AT LAERIDFEED FIREEMCU,
F#EDMA B Rt s RS R S AT LAt A2 DMAES,
TR IR A e EE SSCIH/PIRRIZFEFHESEIR (PRBSIRTL, ITEEHERER) .

3.2 MCX Nx4x TSIfSFRIhEE

MCX Nx4x TSHEAN T —LE3T08E. TRIILE T —LREEATHINEE. MCX Nx4x TSIRFRM TEFEAITNEE,
MELBENRER. FREBMRE. FRHF, XU —EtHzE, NTHE TREFTARR.

#5. MCX Nx4x TSIBIFERINEE

MCX Nx4xZ75

1 EARNIBESFINEE

2 & BaiRERINRE

3 FEEERERIEE

uclom AR e B A R SR A ARILIER, © 2024 NXP B.V. iRiFHA.
FFismE $1iR—20245587H
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#5. MCX Nx4x TSIBIFThEE (£)

4 EHEINEE

5 BaiftAIhRE

6 O BRGERT $hAE BHIRT £
7 FIERENNITHAS

3.3 MCX Nx4x TSIIJgghzid

AT RIX LB IIReRIN A

1.

uciom

ERRRIEESFINEE

SRR IEEF TS H S TSIBIERH T, BISHETs10_GENCS [S_PROX_EN]BCENIR/E RN
B, ERERANARIUT, TSI0 _CONFIG[TSICH] FRIERM, FRTFIEFEEE,
25{UEFfFRRTST0_CHMERGE [CHANNEL_ENABLE] AJECENIERSNBIE, X250 5iEHI251TSIEERTE
. BIE25ULEBEERT 1_M_TIM_1IM_1MM_1m_1Mb) RZaJLAEFELMNEE. SftRKER,
TSIO0_CHMERGE [CHANNEL_ENABLE]EFERIZ MBES &I, FHEM—ErsidE. iamEaTid
MTSIO0_DATA[TSICNT] EHFREHIZHN, HARNSHINEEL L2 TZNMBENERES, ARHKRA
i, XVEEEFEATEY. GHNMEEENS, SEaeE, AmEe), EREEDEE, Eit,
R TREIOIEY, REFEANMIRES AR EESNREE. X EEIER T ARG AE
R,

B BnNiRERINRE

MCX Nx4xRITSHRMH T IR E TSIELANE LIRS 7ae. oA TSIBERREHRESS, AL

TSI0 BASELINE [BASELINE]EHFasPIEA—MIREL(E. TSI0 BASELINE [BASELINE]E{FesPRYMAE
REEVRELZBAFPBIREEN. ELNREIEMNBESY,. ELIRIRRERT LA
TSI0_BASELINE [BASELINE] EHfFesPHIEL(E, (EEEATSISRIASRFE. BT

TSIO BASELINE [BASE TRACE EN]{\I/SFIELIRIRINGS, FHE
TSI0_BASELINE[BASE_TRACE_DEBOUNCE] H{raaPIREBMRIFIILER, BE&ESBMENERLD, &
RIEIN/RDEYEIBASELINE * BASE TRACE DEBOUNCE, SEZIRIRVIRE(ERIFEENTER, HiRE
GBENMBERN, SMEEENRR, YWREREESESAXNSERS.

. BHEBEIRERINEE

WNRIBIFETSIO BASELINE [THRESHOLD TRACE EN]{VECENIREREEEIRER, NeJLUBILIPAIEREAT
HEE. (tEEANRESFIIEESRESFETs10 TsHpHh, EZREMENEE, It

TSIO_BASELINE [THRESHOLD RATIO]HUFEHEEEER, MiEEERNSEREPRERELLTAITE:
=& (Threshold_H) : TSI0 TSHD[THRESH] = [BASELINE + BASELINE >>

(THRESHOLD RATIO+1) ]

{KER{E (Threshold_L) : TSIO TSHD[THRESL] = [BASELINE - BASELINE >>

(THRESHOLD RATIO+1) ]

Hrh, BASELINEETSIO BASELINE [BASELINE]HAYE,

ERlETRE

MCX Nx4x TSHEHRRAERIENTHEE, TJLUBII TSI GENCS [ DEBOUNCE ] RECEF -4 FUr TR e E S
BIRE. REEHTEFMEMHMENIFERISNINEE, MiME RIS A IINEE,

AR RIS AR R AL, © 2024 NXP B.V. iRiFHA.
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5. EnhfRINAE, TSIE=MERAR, EIEEISSATSI0 GENCS [SWTS]AYREALA. BIFINPUTMUXAIREE
ik, LARJ@dTsI0 AUTO TRIG[TRIG EN]HIBERIfNER. B4R ABEMALEMINTIIE,

TSI automatic trigger

| Ip_osc I To TSI 10}
32 KHz
Trigger clock Trigger period Trigger Trigger
divider counter enable/disable generated
TSI clock To TSI o1
divider -
MAX: 25 MHz TSI_TRIG[TRIG_PERIOD_COUNTER]
TSI_TRIG[TRIG_CLK_DIVIDER] TSI_TRIG[TRIG_EN]

SYSCON_TSICLKDIV[DIV] TSI_TRIG[TRIG_CLK_SEL]

SYSCOMN_TSICLKSEL[SEL]
E4. TsIE Rt ERRIEER
Bt AR IIEERMCX Nx4x TSIN—IU#IheE. BT TSI0 AUTO TRIG[TRIG EN]IRENIKEHLLINEE.
—BEERTEmfA, TS0 _GENCS [sSWTS]FRIFKEGAATIEHIREEMSIN. BXMAZERIATE
AR LB LA T AT IS
FRAIERR = fRARTEh [ ARARTFhOSRES * AARTEhIT 4B,
fiZRtEh: BCETSIO AUTO TRIG[TRIG CLK SEL]LASEEERNALART IR,
il RBTERNRS . BCETSI0 AUTO_TRIG[TRIG_CLK_DIVIDER] LAGGERAART T IMES.
iR RtEhiT#4Es: ECETSIO _AUTO TRIG[TRIG_PERIOD COUNTER] ECERNARATERIHEIESE.
STFEfART RN, —F21p osc 32kAtHN, B—FEFRO 12MhzAtfFEic1k inAiEh (AEE
TSICLKSEL[SEL] &, FHBIITSICLKDIV[DIV]DHR) &
6. R RFRTHERAIRTE
BHE, Kinetis ERFITSHRH— N ARERSERTEFRERMTSITNRERTEH. XFTFMCX Nx4xRITSI, THERTERANETLA
SREIPHER, EETLARES FHIRFR R, MCX Nx4x TSHERFTHAERHNRAIN (BidhE
TSICLKSEL[SEL]) . fNESFR, —MRBSHRZFEHH, JLIRHERTSINIIEINRE,; 5—FMATSINERS
224, ATLURD TSI TR SRR S,

aaa-035216

sl
Main clock

27.37 MHz
22 23 MHz
18.73 MHz
18.85 MHz
14.27 MHz
12.73 MHz
11.49 MHz
10.48 MHz

S5C_MODE = 10b

Basic
ssc
Switching
PRBS S3C clock

TSl clock To TSI

> Advanced
divider  [MAX: 25 MHz

SSC_MODE = 00b/10b
Up-down ITmmh key
counter SSC =

333-035217

SYSCON_TSICLKDIV[DIV]

TSI_MISCIOSC_CLK_SEL]

SYSCON_TSICLKSEL[SEL]

5. RIS RUARIRRIHEE]

FRO 12MHzEJ#Ec1k inAEPETSITHEERT R, AJLUBIITSICLKSEL [SEL]#EHE, FBIdTSICLKDIV [DIV]
DI,

7. FiEmENRTRE
MCX Nx4x TSHRtFramiElitnge, B EEXEFS, IEBLRHEiRmR RGN TEIFE
b, XA IDREERE ARSI AR ERE B .

uclon AR B R R AR RS IEIIAIER. © 2024 NXP B.V. ki,
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TSIFEAE NI AR E R LAUBII TST0 MISC[TEST FINGER]|HTECE, BFYULIBICXEMEEE. Fi8
EESH8/MEIR: 148pF, 296pF. 444pF. 592pF, 740pF, 888pF. 1036pF. 1184pF, Eidi&
TSI0_MISC[TEST_FINGER_EN]ECENIRERAFHEMENNIIEE.
FAFRILAGERIL IRt SRR AARIRIREE S, EATSISH, U THREZe/MMENE (FMEA) . RS
th, NESGEEFERES, AEERAFEMENKIIEE.

3.4 MCX Nx4x TSIERTHEERIR A5

MCX Nxdx TSI L BB FE R FBRITIAE:

- FEFESH R LA EIPIIAE.

- FIFEEIALATIR:. EOTRIIEEATINGS. HAENRIRIIAL. FUEERERINAEAR AR, ScH
e HEE IR PR,

4 MCX Nx4x TSIESTEHEFIE SIS

RS R IIMER R ISTIFMCX Nxdx TSIRIF(E, Hep, X-MCX-NOXX-TSHRZMEBIHEIR, FTEARFAESH
HER BRI, BOP=FRFERREHEL KM, BRUEREHEN LHREIXERK, FAIEETTHENLX
FEROARI-SDKFNRM IR 14 5,

4.1 MCX Nx4xZFITSIF(EHR
R RSB B P TSITHAE. A TR AR E=SE.

4.1.1 X-MCX-N9XX-TSIHR

X-MCX-NOXX-TSIHr E—ErEF EESESMAEMCX Nx4x MCURAHE RN 2181, B8 SfhitiEiE, iZMCU
SR TN TSIHERR, STIERENIRE LRIZIA25 M MERALEE, iR-EA AT IHEMCX NOXFINSXERFIMCURY
TSIZHEE, Z = RE@IT TIEC61000-4-6 3VIAILE,

uclom AR B R R AR RS IEIIAIER. © 2024 NXP B.V. kEtFrA.

FPEm £1lF—20245587H
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6. X-MCX-N9XX-TSI, MCX N5/N9SRITSHE{&tR

4.1.2 MCX-N5XX-EVK
MCX-N5XX-EVK# FigEftEEs%, BHSFROM-TOUCHIRF RS, BEBRE T — M MRURRMAE, FISCIlRRE.
IBSRINEE AR FINEE.

El7. iSRRI IhREAIMC X -NSXX~-EVK

4.1.3 MCX-N9XX-EVK
MCX-NOXX-EVKIR FFHEE— TR E§5, B5FRDM-TOUCHIRF RS . BEBRM 7 — MR 4EErsC
DR, IBSIEEIEEINGE,

uclom AR BRI AR R R EILR. © 2024 NXP B.V. kEiFFA.
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MCX Nx4x TSIEBFIER

[E18. RIS RILIEERIMCX-NIXX-EVK

4.1.4 FRDM-MCXN947

FRDM-MCXNOA7HREE——tzliZ#, HSFROM-TOUCHIRRE. BEHREM T —MRXMGE, T
2. IBRMIEEAREINEE,

El9. HhtERE NI INEEAIFRDM-MCXN947

uclom AR BRI AR R R EILR. © 2024 NXP B.V. kEiFFA.
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https://www.nxp.com.cn/design/design-center/development-boards-and-designs/general-purpose-mcus/frdm-development-board-for-mcx-n94-n54-mcus:FRDM-MCXN947

*

BEMES UGI0TT1

MCX Nx4x TSIFFiSE

4.2 BEHHMCX Nx4x TSHRIHRIRIEE ST

RS HRRRRMH T — M MURXEE, S3teNARILIBRHRES BRIV HIRRIRERmRRIENRM. TSI
MEEEETRT R EMEIEDRS, ESOFROEENME. RIhEEN. BaRNLARBIKINEE. 1%
L "BIRCIESABRES" FRUEBIEAS K. Wik, ERETETFreeMASTERFIAHEIEIETHE, ATTSIAY
ECEFNVEIE,

4.2.1 SDKEItFEFRIEERMEEET &

PP A LAEZhttps://mcuxpresso.nxp.com/en/welcome IMCXEEAARIIZESDK, 1SRRI EERINEISDK
, AETEHKEGE, BEASEQEII0, BN 12F-.

N.

MCUXpresso SDK

A SDK Dashboard
BUILD SDK

| i Select Board | Processor

2 Middleware (0)
‘;' Examples (0)
3% Toolchain (Off)

= Processor Parametrics
(Off)

ADMINISTRATION

A Notifications

& Preferences
EXPLORE

PR Expansion Board Hub
B8 Avpiication Code Hub

«

Web: 2023.3.4, Builder: 2023.1.0 Privacy Policy

Builder

* Internal Create Jira ticket

Search for Hardware

frdm
dm-K

Select a Board, Kit, or Processor

v MCX

FRDM-MCXA153 (MCXA153)

FRDM-MCXN947 (MCXN947)

MCX-N5XX-EVK (MCXN547)
MCX-N9XX-BRK (MCXN947)
MCX-NOXX-EVK (MCXN947)

MCX-W34X-EVK (MCXW345)

> MW
» PN76

» ON

Terms of Use Contact | Accessibility

ENo. A5 ER-FI9EMCUXpresso SDK

Wiki

FRDM-MCXN947 @
FRDM-MCXN947

Actions

@ Add to Filtering Criteria
Explore selection with Pins tool

@ Explore selection with Clocks tool

—_—

m Build MCUXpresso SDK |

Matched Hardware Platforms

Found @) HW solutions that match your

criteria

© 2024 NXP Semiconductors. All rights reserved.

[E—
SOK Verser 21140 (reseaseq 2024
== Windows o Al Toolchas R 13 e IR
Name category Dependencie:
tor C Middieware FreeMASTER
" Middieware
Middieware
Middieware nd referenc
«
Middleware FreoMASTER I
Middieware
Middleware
eeRTOS
Can't find the middieware you are looking for?
e J chcking ot Middieware selection page roc or your configuratios
o Side under ‘Maiched Hardware iationms’ secti
[TrRp—
s,
EN. 18 NNZEISDK
- FERhE E3]

uaGliom

AR AR AR R AR,

© 2024 NXP B.V. kEiFrA.

FBFiERE

SB1hR—20245587H

12/20


https://mcuxpresso.nxp.com/en/welcome

BERES UGI0I1T

MCX Nx4x TSIFP$ER

MCUXpresso SDK Dashboard Searc!

Access, Download, and Share your requested SDK Builds

SDK_2.14.0_FRDM-MCXN947 2024-02-05 3¢ Remove SDK

== windows tr 2140 {: From-MCxNo4a7 [# Rebuild SOK

< .
%< Al Toolchains @ REL_2.14.0_MCXN10_RFP_... $€ Config Tools

28s CMSIS DSP Library, FreeMASTER, FreeRTOS, coreHTTP, lihttp, USB Host, Device, OTG Stack, SDMMC
Stack, multicore, MCUBoot, mbedTLS, IwIP, LVGL, LittleFS, Fatfs, emWin, CANopen, NXP ELS PKC, USB
Type-C PD Stack, NXP Touch Library, elQ, Nxp iot sensing sdk, Motor Control Software

,’ Add SDK Description

P share SDK

EN2. FESsDK

4.2.2 BEHREERYRE
TEAISDKI G LRI FIERNCES (..\boards\frdmmcxn947\demo apps\touch sensing) ZfFF
B R T 2T,

B iR ESE M ENE... /middleware/touch/ freemaster/html /index . html FFEE],
EEFERA T BT ER S BMCUES _ESLI iRk M IR B AR e, B AR EE R R Rk

8%, RNFEMR. BoEFES.

FBFTSIEEEFEIERFreeMASTERTE B SRS MR ES., WFTHRESEE, 152511 (BEHER
HEESEF) (IRNT20RM) 5 (BEBIHERETTAISE) (SUANI2709) |

R R R R A AR RGN B SR -

uclom AR B R R AR RS IEIIAIER. © 2024 NXP B.V. kEtFrA.

FPEm E1lF—20245E587H

13/20


https://www.nxp.com/webapp/sps/download/preDownload.jsp?render=true
https://www.nxp.com/docs/en/application-note/AN12709.pdf

BEMES UGI0TT1

MCX Nx4x TSIFHF{SE8

Application NT setup

Callbacks NXP touch library Debugging

aaa-035218

BEN3. BEidRRR RN E SRR

5 MCX Nx4xfTSItRE

XFFMCX NxAXEITSI, LATFSEEAEX-MCX-NOXX-TSHR EBT 7K. TREMEEHHA.

7=6. [EaethiA

MCX Nx4x%5%1
1 {SIREL (SNR) BERESE{NERSE TRERIX200:1
2 BEREE BEAIA20mm

R EREE IMHZRY &= 600pF,

2MHZzB B =200pF

4 RS 5pF — 200pF
uGiom AR HAFEERISDAEREFPNLR, © 2024 NXP B.V. kRiERA,
FFfER £1R—2024587H

14/20



BER¥S UGIO0I1T1

1.

MCX Nx4x TSIFP$ER

(SR

FIRLLERIRIBETSHTHEEHENRRSUETEESEN. EMEEEECERFENER T, BERSEXNEER
R YA SCE200: 195080,

WEN4FF7~, EVBLERITSHREHT 7SR,

EN4. BiEHR_LAYSIELEL (SNR) i

AV oy e ANNANAAANN SV

N

\\
Touch

Signa

_~No touch

NADNAN A AN
VIV YV VNV
SNR = signal/noise
Signal is difference value of averaging.
Noise is 3 sigma distribution boundary.

aaa- 052119

2. FFHORENsEENE
TSIsE AR FEREE T LIRS AHERAIBIKIERE, HSIFAERMAR L TEARRIRERIRIT. Z410TSIRERRIE
EL2EERE, EEBAERXT, WKIMHZAI2MHZRITSI TER# FRRRBENSRAIRENEE]. TSIRITIE
S, FREERaEEE(E, WMRTSITIERMETIMHzZ, WTSIHSEAIRaNEE S AT 600pF,
BHTRRIHY, BEERTFIRRONHESR,
7. ERIREEEAAINSR
B RRRRIEE (B ERARFARIEEIEE
CHO, CH6, CHI2, CHI8 1MHz 600pF
2MHz 200pF
3. BEEEENK
AT IRIFREREBRRZINEINER T, BEEMRRENRIRENRE. MIEERIESEREZBANIFE
FHEK, AEEMEEHEEER/N\NBEEREI IR SHERERIREVE,
FEX-MCX-NOXX-TSIH LR 7 Wie NBS RIS ABEEEE, MEISFEI6H R, F20mmENTIRS
BERE LeetoNRIREE, ISR RENSEN:
o (ZMEEL>5:1
« BEAELN
s N FiRBEFRE
o REVERT
uclom AR B R R AR RS EIILIER. © 2024 NXP B.V. ki,
FAF{ER $1R—20245587H

15/20



BERES UGI0I1T

MCX Nx4x TSIFP$ER

No air gap between

/" touch electrode and overlay

— I / "
{ ,/l A/ |

Ground hatch Cs | Electrode | Cs | Ground hatch

PCB 2

Ground hatch

=233-055220

ENs. EFUIRAONESEEEE NI

Ene. BF IR hrE=EEEENiN
4. (ERERFEETEEIN
TR L R e R R I F E B R A EE 95 pF =50pF, AE(ERESAIEFN. PCBRIM IR~ LRITREER
SHMERBEAA/N, XEEGRER RAEFRTTPERER. SITEX-MCX-NIXX-TSHR EAYAIK, &I,
MCX Nx4x TSIEERFEESIA200pFRIGEERNEIRMERNIE, BRSBTS, Eit, RHERIRITHIZER
BEINRE.

6 LB

ASTENE TMCX Nxdxi i ETSIBIEATINEE. BAMCX Nxdx TSIRBANFRER., B2 (MCX Nx4xSEFiH)
(SIEMCXNX4XRM) BITSIET, XRTFEMRIRIHIMERIRITAIEIL, E5%F (KEI7ZERTSIBFER)
(3ZAHKEI7ZDTSIUG) .

7 SEEH

LA SEERA RS ARG E3REN
1. {MCX Nx4xZ&EFA) (SIHIMCXNx4AXRM)
2. (KE17ZXfETSIFFIERE) (SIRYKEI7ZDTSIUG)

uclom AR B R R AR RS IEIIAIER. © 2024 NXP B.V. kEtFrA.

FPEm E1lF—20245E587H

16 /20


https://www.nxp.com/doc/MCXNx4xRM
https://www.nxp.com/webapp/sps/download/preDownload.jsp?render=true
https://www.nxp.com/docs/en/user-guide/KE17ZDTSIUG.pdf
https://www.nxp.com/docs/en/user-guide/KE17ZDTSIUG.pdf

EEBRES

UGIOTTI

3. (REHMIERATTAIERE) (CUYANI2709)
4. (BERMERMESEFM) (CIENT20RM)

8 (ZiJhsE

MCX Nx4x TSIEBFIER

#+=8.(EiTHH

H4HID b7 = )it 353

UGI101M v.1 202455878 HIgaRRAS

uGiom AR HAFEERISDAEREFPNLR, © 2024 NXP B.V. kR,
FPEm E1lF—20245E587H

17 /20


https://www.nxp.com/doc/AN12709
https://www.nxp.com/doc/NT20RM

EEBRES

UGIOTTI
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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.

uclom AR BRI AR R R EILR.

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.

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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Kinetis — is a trademark of NXP B.V.
MCX — is a trademark of NXP B.V.

Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
companies.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section ‘Legal information'.
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