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KE17Z512 parts have
two TSI modules

KE17Z/13Z/12Z with
up to 512 kB flash and
96 MHz frequency

KE17Z family | <

KE17Z/13Z/12Z with
up to 256 kB flash and
72 MHz frequency

KE13Z512 parts have
one TSI module

KE12Z2512 parts have
no TSI module

KE17Z256/128 parts
have two TSI modules

KE13Z256/128 parts
have one TSI module

KE12Z256/128 parts
have no TSI module

KE1xZ family

KE152256/128 parts
KE15Z/14Z with have one TSI module

have no TSI module

KE16264/32,
KE15Z64/32 parts have
one TSI module

KE16ZM5Z/14Z with
KE16Z family up to 64 kB flash and 5
48 MHz frequency

L
KE15Z family up to 256 kB flashand | <
72 MHz frequency KE14Z256/128 parts

KE14Z264/32 parts
have no TSI module
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FB i S FAThEEISE 7 BB saEFHEIN T FiEENEE.
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1. KE17Z512F 51 5KE172256 [128 R IR IIEENT EL
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SERFREE A TSHEEEPRTLEE A RS,
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1.2.3 KE17ZWTSIBLS 94514
2. KE17ZW TSIBL S 943514

15t KE17ZZ&5ITSI
T1EEBIE 2.7V - 5.5V
IHEERTENE TSIPIERAERL
IhRERT RSB E 37KHz - 10MHz
RRRAE T - BERAEL:

- EAEHBRAEN

- RYEREAEN

— pengtEz(

» EERAELN:

- EAEBEFELS

- RYERAENX
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151t KE17Z&%ITSI
« EEAER: Tx[0:5], Rx[6:12]
bR AR ST - BERFEBR: &S50 (25+25) 4
- GEABK: &EB72 (6%6+6x6) 4
o Bit: |&£984
FEmE * KE17Z512:
- BMREBEYTRENFRIBE, B8/ TSHERRZ 25 EEE.,
- B TSISIF MEBHYFHRUEIE: CH4., CHI12, CH2I, CH24
* KE172256/128:
- BATSIZIE="Fil@E: CH4. CHI2, CH2I
RIS * BIISAGENCS[SWTS| I THRIEFRER.
o BITINPUTMUXGE{TREEfim A
el Z PfEgERAT, BHEE AT
RIS STOPHERL, VLPSHERL: MGENCS|STPE|[i@BNIRIIEEIE(T
RIHAEIREE A TSHBEE AT LUSMC UM KIS 1k EE
DMAXZHF B TR SR ER SR LR DMAEE
TR SRR RS SSCHILUR/MARIGEFHESEIRLL.  (PRBSIET, WHitHEEHER)
IEC 61000 -4-6 BiEid3v/10VEZIiR

1.3 FZISFTSHEIRAIKEIXZBLS
AEYH TIrESASTSHERAIKEIXZELS, HEFER.

1.3.1 ZIEFWTSHERAIKEI72BI=S
E3%H T AREKE 7ZE EX R TS IBEEE.

3. SUSWMTSHRIRAIKEI7ZEIS

LB SR TSHELR,

= p 7k A= EES I0F1ADCIEE HMI
GPIO TSI

1S MHz i97Z (kB) |SRAM (kB) (SIHIE |33 GPIO ADCIEE |[HE,
(INT/HD) L=

i)

MKE17

7512VLL9 96 512 96 100 LQFP 89 89/8 24 2,50 ch

MKE17

7512VLHY |20 512 26 64 LQFP 58 58/8 24 2,50 ch

MKE17

7956vLL7 |72 256 48 100 LQFP 89 89/8 16 2,50 ch

MKE17

2256VLH7 |2 256 48 64 LQFP |58 58/8 16 2,47 ch

MKE17

7956VLE7 |72 256 48 48 LQFP 42 42/6 I 2 3lch

KE17ZDTSIUG g e T ST SV PR e T S 2 PO © 2024 NXP B.V. kR,

FPFER $2lF—20245587H

4/40




BEBES

KE17ZDTSIUG

#+=3. TIFWTSHERAIKEI7ZBIS (£E)

KEV7ZIRfdiRRER#EO (TS1) APPSR

-1, b7 A= ETES IOFIADCIEE HMI
GPIO TSl
B MHz [9%% (kB) |SRAM (kB) |SIMI% |$% GPIO ADCiEE |[#2,
(INT/HD) el
]
MKE17
72 128 32 100 LQFP 89 89/8 16 2,50 ch
Z128VLL7
MKET7 72 128 32 64 LQFP 58 58/8 16 2,47 ch
Z128VLH7 Q 41C
MKE17
72 128 32 48 LQFP 42 42/6 n 2,31ch
Z128VLF7

1.3.2 HIF—/TSHERAIKEIXZBIS
FAZEE6F|HTKEIZZ, KE152256/128. KE16Z64/32FKE15264/32&F AR R EXIMAITSIEELE, X LAY

SEF— N TSHELR,

+®4. 35— TSHRRAIKEISZRLS

= B R=E EDES IOF1ADCiEiE HMI
. ; GPIO R (L=
8BS MHz %= (kB) [SRAM (kB) |SIEIE |33 GPIO (NT/Hp) |APCiEE (8=,
i)
MKEI3
z510viLe | ° 512 96 100 LQFP |89 89/8 24 1,25 ch
MKEI3
z512viHg |20 512 96 64 LQFP |58 58/8 24 1,22 ch
MKEI3
72 256 48 100 LQFP 89 89/8 16 1,25 ch
Z256VLL7
MKEI3
2256VLH7 |72 256 48 64 LQFP 58 58/8 16 1,22 ch
MKEI3
2256VLF7 |2 256 48 48 LQFP 42 42/6 1l 1,15 ch
MKEI3
Siogvily |72 128 32 100 LQFP 89 89/8 16 1,25 ch
MKEI3
7198VLHT 72 128 32 64 LQFP 58 58/8 16 1,22 ch
MKEI3
78viF7 |2 128 32 48 LQFP |42 42[6 1 1,15 ch
KEI7ZDTSIUG AR R R R R A E RN, ©2024 NXP B.V. KA.
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5. ZIF—/ TSIHEHRAIKEI52256 /128 BL 2

= mE (AEFE EESS IOfIADCIEE HMI
Flex NVM/ TSI
=] MHz |[A%=F (kB) Z':SM FlexRAM |S|HIgy |$94& GPIO <(;I:II'I'°IT-ID) ADCiEiE |[#48,
(kB) iBig]
MKE15
7256 72 256 32 32/2 100 LQFP 89 89/8 16+12 1,25 ch
VLL7
MKE15
7256 72 256 32 32/2 64 LQFP 58 58/8 16+11 1,22 ch
VLH7
MKEI5
2128 72 128 16 32/2 100 LQFP 89 89/8 16+12 1,25 ch
VLL7
MKEI5
2128 72 128 16 32/2 64 LQFP 58 58/8 16+11 1,22 ch
VLH7
#+=6. FIF—/TSHEHRAIKE16264/32FIKE15264 /325582
= p 7k R=E EDES IO#IADCIE & HMI
SRAM GPIO TSI
Be MHz 13%Z (kB) C] 1S S B GPIO ADCiEE |[#E,
(kB) (INT/HD) L=
EiE]
MKE16
48 64 8 48 LQFP 42 42/6 12 1,25 ch
Z64VLF4
MKE16
48 64 8 44 LQFP 38 38/6 12 1,22 ch
764VLD4
MKEI5
48 64 8 48 LQFP 42 42/6 12 1,25 ch
Z64VLF4
MKEI5
48 64 8 44 LQFP 38 38/6 12 1,22 ch
Z64VLD4
MKE16
48 32 4 48 LQFP 42 42/6 12 1,25 ch
Z32VLF4
MKE16
48 32 4 44 LQFP 38 38/6 12 1,22 ch
Z32VLD4
MKEIS 48 32 4 48 LQFP 42 42/6 12 1,25 ch
Z32VLF4 !
MKE15
48 32 4 44 LQFP 38 38/6 12 1,22 ch
Z32VLD4
MKE15
48 64 8 40 QFN 36 36/4 n 1,23 ch
Z64VFP4
MKE15
48 32 4 40 QFN 36 36/4 ]l 1,23 ch
Z32VFP4
KE17ZDTSIUG g e T ST SV PR e T S 2 PO © 2024 NXP B.V. KRR,
|:: 128 1] $52kR—20244587H

6/40



BE

GRS

(=]
~F

&

KE17ZDTSIUG

1.4 KEIXZZEFIRTSHERYILL

RIFIRRENKEXZESHNEMATSIEERE, TR AEMIEN BiRiHERE e ENRES,
F£7. AEEEMKEIXZ TSHEE

KE7ZIRfRiRRERIEO (TSI) FFERE

KE172Z5 (X512 kBIITE) KE172Z5 (]2X256 kBIJTF) KE15Z (]X KE16ZZE%5] (2464 kBIATF)
256 kB[ATF)
TSHERE |2 1 2 ‘ ‘ ‘
ESES KE17 Z512 KE17 Z512 |KE13Z512 |KEI3Z512 |KEI7Z KE17Z KE17Z KE13Z KE13Z KE13Z KE15Z 100/64 KE16Z/ KE16Z/ KE15Z
100LQFP 64LQFP 100LQFP | B4LQFP 100LQFP | B4LQFP 48LQFP 100LQFP | B4LQFP 48LQFP LQFP KE15Z KEI5Z 40QFN
48LQFP 441QFP
s MKE17 Z512 | MKE17 2512 | MKEI3 Z512 | MKEI3 Z512 | MKE17 Z256 | MKE17 Z256| MKEI7 Z256 | MKEI3 Z256| MKE13 Z256| MKEI3 Z256| MKEI5Z256 VLL7 | MKEI6 MKE16 MKEI15
VLL9 VLH9 VLL9 VLH9 VLL7 MKEI7 | VLH7 MKE17| VLF7 MKEI7 | VLL7 MKEI3 | VLH7 MKEI3| VLF7 MKEI3 | MKEI5 Z128VLL7 |Z64VLF4 |Z64VLD4 |Z64VFP4
Z128 VLL7 |Z128 VIH7 |ZI28 VLF7 |Z128 VLL7 |Z128 VLH7 |Z128 VLF7 | MKE15Z256 VLH7 | MKEIS MKEI15 MKE15
MKEIG Z128VLH7 |Z64VLF4 |Z64VLD4 |Z32VFP4
MKE16 MKE16
Z32VLF4 | Z32VLD4
MKE15 MKE15
Z32VLF4 | Z32VLD4
B 96 MHz 96 MHz 96 MHz 96 MHz 72 MHz 72 MHz 72 MHz 72 MHz 72 MHz 72 MHz 72 MHz 48 MHz 48 MHz 48 MHz
N 512 kB 512 kB 512 kB 512 kB 256 KB/ 256 KB/ 256 KB/ 256 KB/ 256 KB/ 256 KB/ 256 KB/128 KB 64 KB/ 64 KB/ 64 KB/
128 KB 128 KB 128 KB 128 KB 128 KB 128 KB 32KB 32 KB 32 KB
Bz N 98 95 49 46 98 95 39 49 46 19 49 49 33 47
R
RTSI | BEZA [60-ch 47-ch 25-ch 22-ch 50-ch 47-ch 31-ch 25-ch 22-ch 15-ch 25-ch (TSI0:25- |25-ch 22-ch 23-ch
BEE | E (TS10:25- (TSI0:22- | (TSI0:256- | (TSI0:22- | (TSI0:25- | (TSI0:22- | (TSIOA5- | (TSIO:25- | (TSI0:22- | (TSIO:15- |ch) (TSI0:25- | (TSI0:22- | (TSI0:23-
ch, TSI:25- |ch, ch) ch) ch, ch, ch, ch) ch) ch) ch) ch) ch)
ch) TSI:25- TSN:25- TSN:25- TSI:16-
ch) ch) ch) ch)
BHZA |24-ch 24-ch 12-ch 12-ch 24-ch 24-ch 16-ch 12-ch 12-ch 8-ch 12-ch (TSIO: 12-ch 9-ch 12-ch
1 (TSIO:TX/6- | (TSIO:TX/6| (TSIOTX/6| (TSIO:TX/6| (TSIOTX/6| (TSIOTX/6| (TSIOTX/2| (TSIO:TX/6| (TSIOTX/6| (TSIOTX/2|TX/6-ch, RX/6- | (TSIO:TX/6| (TSIO:TX/4| (TSIO:TX/6
ch, RX/6- -ch, -ch, -ch, -ch, -ch, -ch, -ch, -ch, -ch, ch) -ch, -ch, -ch,
ch; TSI:TX/6-|RX/6-ch; |RX/6-ch) |RX/6-ch) |RX/6-ch; |[RX/6-ch; |RX/6-ch; |RX/6-ch) |RX/6-ch) |RX/6-ch) RX/6-ch) |RX/5-ch) |RX/6-ch)
ch, RX/6- TSI:TX/6- TSILTX/6- | TSILTX/6- | TSN:TX/6-
ch) ch, RX/6- ch, RX/6- |ch, RX/6- |ch, RX/2-
ch) ch) ch) ch)
KE17ZDTSIUG A RIRHAFREERISZ A EREFPENLR, © 2024 NXP B.V. kRiFFAE,
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R7. FREEMIKEIXZ TSHEE (£F)

KE7ZIRfRiRRERIEO (TSI) FFERE

KE17ZDTSIUG

AR BRI AR RN,

KE17ZE% (]A512 kBIATF) KE172Z5 (]2X256 kBIJTF) KE15Z (RX KE16ZZ5 (5X64 kBIJTF)
256 kBIATF)
TSIO | GEBZS@E | 25-ch 22-ch 25-ch 22-ch 25-ch 22-ch 15-ch 25-ch 22-ch 15-ch 25-ch 25-ch 22-ch 23-ch
TSI0[0:24] |TsI0[0:12], |TSI0[0:24] |TSI0[0:12], [TSI0[0:24] |TSI0[0:12], |TSIO[0-1, |TSI0[0:24] [TsI0[0:12], |TSIO[0-1, |TSI0[0:24] TSI0[0:24] | Tsi0[0:, | TsI0[0:18,
[16:24] [16:24] [16:24] 6-12,16-18, [16:24] 6-12,16-18, 4:10,12:24] |20:23]
22-24] 22-24]
BEEAEE |TX[0:5], TX[0:5], TX[0:5], TX[0:5], TX[0:5], TX[0:5], TX[o1], TX[0:5], TX[0:5], TX[o1], TX[0:5], TX[0:5], TX[01, 4:5], | TX[0:5],
RX[6:11] RX[6:11] RX[6:11] RX[6:1] RX[6:1] RX[6:1] RX[6:1] RX[6:1] RX[6:1] RX[6:1] RX[6:11] RX[6:11] RX[6:10] RX[6:1]
FiEE |2E250 |ZE2) |BEBY | BE2) | 3NER 3N N 3 R 3 R N RIS : N 1R iR
FiBE: |Fheg: |FRBE |FREE: |[EE: BE: BE: BE: BE: BE: CHI12 BE: BE: BE:
CH4, CH4, CH4, CH4, CH4, CH4, CHI2 CH4, CH4, CHI2 CHI12 CHI2 CHI2
CHI12, CHI12, CH12, CHI12, CHI12, CHI2, CHI2, CHI2,
CH21, CH21, CH21, CH21, CH21 CH21 CH21 CH21
CH2425 |CH2425 |CH2425 |CcH2425
H@aig |Hihsaig |HihEes |HithisEs
BT TS | T TS (LT T | T TS
SBAYTSHE [ 3BAYTSHE  |3BAYTSHE | SBAYTSHE
&, &, &, B,
&F FZCHI3, FZCHI3, FCCHI3, | FCH2, FCHI3, FECH2, FoCH2, FoCHI9,
CH14, CH14, CH14, CH3, CH14, CH3, CH3, CH24
CHI5 CHI15 CHI5 CH4, CHI5 CH4, CHIl
CH5, CH5,
CHI3, CHI3,
CH14, CH14,
CHI5, CHI5,
CHI9, CHI9,
CH20, CH20,
CH21 CH21
TSI | BEBAIEE |25-ch 25-ch AETA PNz )= 25-ch 25-ch 16-ch eTF eTF Nzl NGl
TSI10[0:24] |Tsn[0:24] Tsn[o:24] |Tsn[0:24] |Tsn[o-7,
1-12,15-18,
23-24]
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KE172Z%5%] (X512 kBIATE) KE172Z5%] (§k256 kBAEF) KEI5Z (§X KE16Z2%% (5264 kBIATF)
256 kB[ATF)
gz |1x[05],  |Tx[0:5], 7x[0:5], [TX[0:5], |TX[05],
BB RX[6:11] RX[6:11] RX[6:11] RX[6:11] RX[711]
FHoEE |ZZE2255) |ZE251 3NER |3MNE#R |21 EmR
FiEE: | e BEiE: A EiE:
CH4, CH4, CH4, CH4, CH4.
CHI2, CHI2, CHI12, CHI12, CHI2
CH2], CH2J, CH21 CH21

CH2425 |CH2485
Hih@E |HittEE
1Bt T 1T
THEEN | THEEN
TSIEE, |TSHBE.

= FoCHS,
CH9.
CHI0,
CHI3,
CH14,
CHI9,
CH20,
CH21,
CH22
FUEFM KEIxZP10OM96SFO KEIxZP100OM72SF1 KEIxZP100 KEIxZP48M48SFO
M72SF0

EI2F 7 AKE7Z = Mg RN TS i@IE D EofEi. SKE17Z 100LQFPHELY, KE17Z 64LQFPASIFEEBIRCRITSIEE, KE17Z 48LQFPAIFE BN EIRCHTSIEE.,
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1z WD,QE 8 TEO_CHIT FTES )6 31 [Jvoo a1 :|\I'DD 54
woo 7 30 [Jwes
13 VREFH[ |9 wvooa e 23 [Fms Tan ok | 40 [ VSS &
WREFH |3 28 [ PTAT TSI_CHIZ
14 vreFLvss [ 10 vREFLVES 1o 77 (emen s | 3 | PTET T _cH0 &2
FTET M 26 []PFTB1 TSI_CHIE
15 FTE7 I: 1 PTBE []12 F: g ‘25 [ PTE2 TBH_CHT = :l PTAS TSI‘—CH“ 61
Fras [ 12 oo 37 [ FTAT TSi_CHi2
16 58 0
TEI0_CHiE PTE3I[ |13 2E ? 36 [ |PTCE TSI_CH13
" TEID_CH1D PTDME [ |14 g § g 35 [ |PTCO TSI1_CH14 =
5
8 | 7em_crzo pTons [ 1s EREB [ pmen TmicHis |
19 | ysiocHz prEa[ s KE17Z 64 LGFP 33 [_|PTB1 TaiicHis | F
a0 T 22 E A HAEA BB EARER A H 56
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B FE R FEEEREREERE sz
= 7Z 100 LQFP &

TS0_CHZ PTB8 |: 26
TS0_CHZ3 FTBS |: 7
TE0_CH24 PTB4 |: 28
PFTC3 |: 29
PTC2 |: 30
pro7 [ |
eros [ |a2
pros [ |2

[E]2. KE17Z2 100 LQFP, KE17Z 64 LQFPFIKE17Z 48 LQFPIERAITSIEIE 13 EL

pmie [ |3e
wes [ |ar &
vio [ |38
Fro1 [ |3
TSN _CH23 FTCO':‘O
m|:41
m':u
rm_prmvmw[as

e cHat pTote [ |4
TS B prets [ |48

T&H_CH24

pres [ |«
prez [ |48
PTC13 |: 49
PTCA2 |: 50

TEN_CH1S PTC14 48
TEH_CHiB
TEH_CHIT

TSH_CH4
TSH_CHS

TEH_CHE

TEH_CHT
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2 TSIHBEEIRINE

BB e RS RS E R AME R SR BIA D T BT AE.

2.1 EEEMRERES

Self-cap
electrode

Ground-hatch

Dielectric Overlay

Ground Hatch Ground-Hatch

E7. B SRR E R ASIIE

HEERAEAT, TSHNEES MURERSESDE— 15/, NE7FR, BRERFLZ BFERS. MES
B ARG, FrEmMIBA.

B S RE RIS T

« Cs: EBBE®BSA. BHEAI0 - 50pF,

e ACs: RMEF4MERE. BFEN0.3 - 2pF,

- {ERUBERHE: ACs/Cs, EBHENI -10%,

2.2 EFBERRIR

BEESRNEN A =
- BEREREEN

o FRIERRTC

« RYPERFHEN

PRSI REERTHMRNAERNEA. TESBIME T X=FME.

KE17ZDTSIUG A PREFTEERI R A EREAIEILR, © 2024 NXP B.V. iRAFA.
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2.2.1 EXEHBBRMIETIV

Transconductance Amplifier
vddlv  vdd3v

T . ER]
oo TSix_MODE[S T [S_XC TSlx_GENC[DVOLT] Six_SNCIDECIMATION] e
Vex x| TSMODEIS XIN] TSix MODE[S XCHI e Six_DATA[TSICNT]

. _——— W o SR Digital SING
FooSaD -1 i
i1 &/ \-’m};”mpan’lt filter

ph2
char current mirror: input  current mirror: charge
Ci 90pF

JINCHP [Twe | e e e e e e s e e e

L

Cx : Vo counts
— Cxis the capacitance of self-cap electrode. H e ! s oges

Cs is the self capacitance between touch electrode and ground. § — e H
ACs is touch generated capacitance. i counts t—""-' } L .tme ;
If no touch happens, Cx = Cs. ! behavior i

E8. TSIEX SR AiEE21a

Switching clock J k \ L ( L (_L
sample | charge | sample | charge
phi ON OFF
ph2 OFF ON |
N STEP
Vp
2 STEP
0 STEP /—|—1 =11a
Comparator: Vci | vm
Single TSI scan |
aaa-055649

El9. TSIHR B RMNAYRT R

TETSI IPESRES, TSHIREHIFEBERTPph1/ ph2fNE SHIASRIE,

TSR, BRI BIBRph1FIph2f=HIRIER :

o REMER: FEXphHZHIREMER, Jph1SiBa, JMERitEERCxHvdAd3vEEE,

« REEMER: FFRph2i=HIFREMER, HphlXEAEph2SiEe, BEC ERIRBEREIAEREMEECI, MM
PR Rl oxe

BSESHARE, MK, LXICiTE, HCitMBEVAE LT, WSSV, HVKTIUZAIVAT,

CHEBERSEBEVN, AEHET— MR,

HFSINCIERERZHIIHENL. M SINCIERERE—FEHEBUEIKES, AT IERkEEMCRRIIRS. 8=

SINCIE U HRREB N EH A Ve LA L RAIRIKEITE. HFSNCIRRFBRMEBDITEHE, ZITHETM

TSIx DATA[TSICNT] I, ZEHERIXEITEERIGTIAE.

KEI7ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFA.
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HHITHHERS, WMABSCIENN, CRTEERZEKX, ARV EFRILERL . HEFSINCIERERAYE LI EUER
>, BEIETSIx DATA[TSICNT]HYE FFE.

2.2.2 EEERMAYPEIRISEL

INRAEIE RESBREZIAVSINERS, STLUBIIRE TSI MODE [S_NOISE] KEIEMFIRER,

TEREIEETUT, vdd3valvddiv (12V) EXCRAFREE. FRIRREEER MR

o Yvdd3vEiEBvddivElrt, ECRIFTREMER
o vdd3vxkiiBvddIivEiERt, ECHIMEBMER

FNFFREI T EEERTRRRR, HPaEseiER (RiFvdd3v) MMM (RiFvddiv) . CHIBINE
ST BRI EIEMNRAER. T8 ME_MERERN, [UREHIERR. ERROERN, TJLA
HFRIRA S [BARE.

2.2.3 BERERNAIRBERFHEN

FEBEFEK, RYPEHE, MERFESSEMESARRBIERE. flin, SMREERREN, RWEER
SNE—MEESE

ATREREE, TABSUENISRABRBOSFERSRCIMREERTIINE. B, SRARMERTHENE,
HEEERRENER MEsEIERINEIREEREEE,

F: BEIRHIBBT I E I TR EE, Bl=FHRMEZN,

2.3 BIPPRIAERY
RISPRYAERRTE T TSIRIAMEIRE. TSIRIGRAIAERLISII0MHz,

TSHELR{X B ERTEPINE], XATTHERTSHRIRE BER, THRETEMBAIIIMNBITIR. EHENMERTE. 2
STAFFRETER, FATFIEHIph/ph2fFFREE, BERESRITMATE, MEIOFTR,

No SSC
Main Clock ‘“-—y";::z = 10b 12
20.72MH
16.65MHy | |_»| MainCock | o ssC |y Switching dlock
’ Prescale + 1 i

13.87/MHz s PRES SSC ¥
11.91MHz » T

S5C_MODE = 00b/01b Up-down Touch Key =

counter SSC

0. B$haE REATHEE]

e 24SSC_MODE = 10bRY, FFRRIHEZEMNERTSIR, (FEAERR AR,
+ 24SSC_MODE = 00b/01bRY, FFXRAFRMSSCIEIRER, (FABRATshER.

KEI7ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFA.
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2.3.1 EXRI¥hERL
TSIx_SSCO[SSC_MODE] = 10bft, EARHAERINIARIFIR.
(1)

. : _ Main Clock
Switching Clock = ssepppscars nomr =1

Nl—

#+=8. T E

&= E ERIH (MHz)
00 20.72

01 16.65

10 13.87

n n.91

TSI_MODE[SETCLK]

9. INEHRE
5 mE SSC_PRESCALE_NUM +1
00000000 |4M4ARZAI
00000001 |4>4AE%H2

TSI_SSC0.SSC_PRESCALE_NUM][7:0]

i DIREES256
IATE2— NEARRERRG, EIHHA16.65MHz, DIREREN6, FFARHPLERA.04MHz,

EEFSRER N IMHZAYFSSSCFF XA,

 JESETCLK<1:0>i8EFA01b, LIFKEERT = 16.65MHz,

* J4SSC_MODE<1:0>i8&H10b, LIZEFSSCINEE,

* $4SSC_PRESCALE_NUM<7:0>i8E&700000111b, LUGKE8HIM. HEEMASSCHEAT, N
ZH74/[(SSC_PRESCALE_NUM+1) x 2],

* TSTx_SSCO. TSTx SSC1MITSTx ssc2rhRyEfthEZa8RiFNEIAE.

. . _ Main Clock 1 _ 16.65 MHz 1 _
Switching Clock = —pim0 % 3 = g x 3 = 104 MHz

)

2.3.2 SRAIFNRYERS, FRSTATHH

RERTEP (SSC) THEESISHET AN EEHF D EREERIGEST .

LEASSC (TSIX_SSCO[SSC_MODE] = 00/01b) B, FFXRI$PESSCHEIRER, MAREIZSSAERTEP.
EEESEXT, KESSCHFREMARSINRENITIHER. (B33 XA iR S XEs S AT,
SNREATSSCER, NFFAT e A AIRT Rran BN R,

KEI7ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFA.
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Main Clock

Divider value:
ﬂ | 1-256
Divider Main Clock before l

going to SSC logic
ﬂ 1 clock cyclé
' '

SSC output | |

EN. ISRISSCHIR R thERMRIRIE

WNENFs, UFIt2RESSCHHIAYELE], mt3RESSCHHORIEER,
NRBER T SRATEHAAR, BIZTSIX_SSCO[SSC_MODE] = 00/01bRfEHSSC.,

) ] Main Clock (3)
Switching Clock = (55 orrscaie Num + ) ez

* 24TSIx_SSCO[SSC_MODE] = 00bAT, t2eTLAZREHAY (PRBS) .

* 2TSIx_SSCO[SSC _MODE] = O1bRY, t2HBEETLATETSIX_SSC2[MOVE_NOCHARGE _MIN]Z|
TSIX_SSC2[MOVE_NOCHARGE _MAX]H,

FFREH RIS A EIAE -

o BIHETSI_SSCO[SSC_MODE]i&E 400, EI{ERMREN —i#HIFS (PRBS) BIFRIGFFRAIthEER S BEM
e, t2BCENBENEE.
Z10. TSI_SSCO[SSC_MODE] = 00, PRBSt&E=t

TE & BS$hFEHR 7L

tl TSIx_SSCO[BASE_NOCHARGE _NUM] 1-16 SSCHighwidth

t2 TSIx_SSCO[PRBS_OUTSEL] 2-15 SSCHighRandomWwidth
t3 TSIXx_SSCO[CHARGE _NUM] 1-16 SSCLowWidth

« BITIETSI_SSCO[SSC_MODE[i®E /01, IR EERIAITEEEAERTT R, 2A0EESZ
TSI SSC2[MOVE NOCHARGE MIN]FTSI SSC2[MOVE NOCHARGE MAX]PR#l.

Z11. TSI_SSco[ssC_MODE] = 01, Wait#izsisst

s 57 BY$hfEEA i8R
tl TSI_SSCO[BASE_NOCHARGE_NUM] 1-16 SSCHighwidth
t2 TSI_SSC2[MOVE_NOCHARGE _MIN] TSI_ MAX-MIN SSCHighCounterWidth
SSC2[MOVE_NOCHARGE _MAX]
t3 TSI_SSCO[CHARGE_NUM] 1~16 SSCLowWidth

AR E— N KRBT R ARG,

EFEAFOIERIIMHZAIPRBSIET SSCH KA :

* BESETCLR<1: 0>IREHOIb, LIKEERTEA16.65MHZ,

 $§sSC_PRESCALE NUM<7:0>REHNO0b, LFKEIHH. HIEhIERTEPA16.65MHz,
* #ssc_MODE<1:0>IRE/H00b, LASFIPRBS SSCHET{, SSC t22FEHA.

* ¥¥BASE_NOCHARGE_NUM<3:0>i&&H0100b, LIgEtI=5, SSCHHAIAEEARIEAKE I SRERT R
SAETEREIER,

KEI7ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFE.
2] i=1e3] $24F—2024£587H

18/ 40



BEmES KE17ZDTSIUG

KEV7ZIRfdiRRER#EO (TS1) APPSR

« f5PRBS OUTSEL<3:0>REN0N0b, LUStZTEIZENIZES, t2H9F9{EN3.5, t22SSCHIHAINAIEHARIME
NKE. B9 MEREHI3 .5 EHEHE.
* CHARGE NUM<3:0>IREHON0b, LLgEt3=7, SSCHHMNBIIRNERKE N RER Y7/,
e TSIx SSCO. TSIx SSC1FATSIx SsC2HRYEMEFRHFRFARIAE.
RIS, FFRATE = 16.65MHz/[(5+3.5+7) * (0 +1)] = 1.074MHz, FFXREHRZRITER .
Main Clock 16.65MHz

y j ] B o = -— G = . 4
Switching Clock [SSC_PRESCALE_NUM + 1WSSCHighW ideh(t )WSSCHIghRandomWideh(t 24 SSCLowWiden(e3)] — (FDX(5+3.5+7) 1.074MHz ( )

2.4 TSHARERIEFNIHELERAYZNM

TSISZHRFE/MBIERIZ R, BElEik, ATRIEESAIEEREL (SNR) FIDHEER, TSHITZIXIFH. RENA
A RUANSTEPSRLIREIAIAZZ EMNTETST_DATA [TSICNT ] THEREE, 1HEATEEEURTSHI R RIS,
M

FEETHEVE (Decimation) [YLERE, FHE T =IBN, BRETSIIEEHIZENANEER, DHFEES.
XIEF# (Order) AT TUTSI LA THI AN FHEH T ERHTERE, XBEF TG ESHIDHE,

2.4 TSIFREERSEE

EN2RRAELEBE (Vo) NVnARIELRERAIBHEVAITFE. INRVIAZIBIEV,, NEBEVCHGHRIMEZEVmAH
TR, BEBE (Va) BURTRHEERERMIPECE,

Divider
phl
el iviuiuivivauauivavuae
v N STEP
Comparator Vci
2 STEP
1 STEP
vm 0 STEP
Single scan
aaa- 055651
En2. Pl E (Vei) AEIELE=RA0EIEV phYiSEE

1. EEFEBRBEINFIHENSTEP,
AXSEEBEBERNEEANT. NSTEPREESEL RISV LS.

Ci{Vp-Vm) (5)
NSTEP = vdd3v<Cs<S_XINxS XCH

KEI7ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFA.
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ATORIEARNENESAT. TowepR BBERI THITTSIBRITHAIRIEIHEFE.

Tnstep = NSTEPx 7o (6)

o« Ci: BARYEO0PF, TSHELRAIEBAVEERLEEES.

e Vdd3v: EiEYEH33V, PMCAEEERSERIRIIRIRREE.

« Vo, Vin: SIECEAINSERE, BiBIITSIX_GENCS|[DVOLT[##HTEE.

* S_XIN,S_XCH: TIECEBRUEIIBIHESE, 2 TSIx_MODE[S_XIN]FITSIXx_MODE[S_XCH]EE.
o Fou: AECEAIFFRATHISIER,

e Cs: MMR(ERESRIEEA.

2. N7 R BRI THENSTEPASFT AT,

2xCid Vp-Vm)
(vdd3v-vddIvxCsxS_XINxS_XCH

NSTEP = (7)

vddiv: REBEIRFEE. HEEUEI2V,
3. IHBREEARBESIRI FHINSTEP,
TSIHEASEXNBIBIRINEEEE AR REERT. ERRIESETEI25pFEI20pF, AIES17:E
TSI MODE[S CTRIM]EEE,
flan, RZAIEBIRIIEBREIN20pF (AHEEINSTEPAITE) |, s cTRIMEIRE 95.0pFalEEE
BHEATNI5pF, ATMEENESRBEHACS/CsRE, EILEEHEAE/), MERNGHEREE. SAL
MRYEIRFINEE, REUEAILURERIACS/(Cs-S_CTRIM*(S_XDN/S_XCH)).
FERAET, RBERAIETLUETIRETST MODE[S SENIREIE. AXSRAERBERHAITIREEH
BT ENSTEPRIFT AT,
NESTP = Ci | Vp-vm) (8)
vdd3v{ Cs-S_CTRIMAS XDN/S_XCH)}xS XINxS_XCH
» S_CTRIM: AJECERYERIRIER,
e S_XDN/S_XCH: AJEERIFBE(EIGES.
« ERIRYLIREEA /S _CTRIM x (S_XDN/S_XCH).

2.4.2 BEEREEA TRITSISEEITH

AT EABREMR/NRRIFERNRERE, TSSHSEMNEEHITSRIGM. BMMMAZIEER, TSIZRNT
NIRRT,

Single scan Single scan ...
Trigger TSI J |
NSTEP NSTEP NSTEP
Vp [ = [
vel ’_H_I_I_,_.—'"I ’_,_.-I'"'IHI _______ J-I_'_I_,.u-"'-l-r
0 0 0
Vm — —y — —
init scanl reset scan2 reset reset scanN
— [ v H we ]
End of scan
~=TSICNT
aaa-055652
EN3. g MEEH TSR
KE17ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. kAR,
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KEV7ZIRfdiRRER#EO (TS1) APPSR

BIREURTSIEG, BTLAFETSIAEMITZ IR, PR HEF88 (TSI_SINC[DECIMATION], [ORDER]F
[CUTOFF]) IRE, SEEAMIZE32%, HTSI_SINC[DECIMATION]IREANO ((VHUT—XidfE) BY, HHITEIR
1.

16T EESFIEAMER RN, BEEFMREARITIE XAURE, ERERELNITIHER, HEN

TSI DATA[TSICNT],

LD/ EST A

s BHFITEURMRELNTSHHRER, N 7R,

o LETSI IPSERRTIRHEIE, MAT8ATR.

: - Order
Scan Result: TSICNT = NSTEP x Lecimction 72 (9)
Scan Time: Time= Tnstep x Decimation x Order (10)

RIEATLS. 26, ARIFILTIONRE, HENE (Decimation) . Fi# (Order) . #LESE (Cutoff)

S48s xIN, s_XCHLK (Vp-Vm) #EBSFNNERLZLHNE NSRS MATE.

FBP T RIEA BRI N B AR s R, TSIRSEEILAZS ARSI TSI R EMRE,

flan:

« 25 (Vp-Vm) HBEETLPHMERSREENEE, ETSIHETENESEN, s xcufls xINT LA
CINZEEBRERFHLERETSINAMATE, BREBSIEM. Eit, & (Vp-vm) Einet, sJLARE{Es xcafl
S_XIN, XAMUZEEEBEMFEKIETE, AR EREFEEREE.

o SHEGER, FEFDE LSRN T SRR AYI DR S R T ERRAGI TS 0. FIRT, fddEERiRASIT AT
EHER, EVEMEIEE N2, EAXETLATEEE, LEKEERREEI TSR,

2.5 EHEFRI TRYFEREFREEREA

2.5.1 BEBEEN TR
RER/R 7 EX-KEI7Z-TSI-EVB L THI—IX BB B AR rE R MBT EUK AV R,

AHN0THEBEH,
2. BT ERGHETER, Fr&FIE LSRR EC B AT RO R R At

FrXRIEh Tnstep L =5
e NSTEP | ) I |me sk |NSTEP A iﬁﬁliﬁ a2
g8 |(TsieNT)! |8k |(ps)
1 0.52 1 1 1 1 110 1 239
2 0.52 10 239 2 1 1 2 220 2 448
3 0.52 10 239 4 1 1 4 440 4 869
4 0.52 10 239 8 1 1 8 880 8 1709
5 0.52 10 239 16 1 1 16 1760 16 3390
6 0.52 10 239 32 1 1 32 3520 32 6750
7 0.52 10 239 1 2 1 1 110 2 449
KE17ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. hRiFFA.
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KEV7ZIRfdiRRER#EO (TS1) APPSR

2. B ERGHEYER, B LLTEREEHTAIMAANAY (£E)
(L= &R

B Tnste
e s o e |G | R
0.52 110 239 2 2 1 4 440 4 869
0.52 110 239 4 2 1 16 1760 8 1709
10 0.52 110 239 8 2 1 64 7040 16 3390
1 0.52 10 239 8 2 2 32 3520 16 3390

[1] iH¥EE (TSICNT) 27N ASFEaisEEAY,

[2] SERMEREREREHRLPTMRIERITESHAY,

« Hfth&44: Ci, 90pF; vdd3v, 3.3V; S_XIN, 1/4; S_XCH, 1/2,

o AN KHMENE, MEFIELCIERECE N, SEMERAN0, TSHITIRIIMIRIE, 13HAdiE8239,s,

o B2 BHEERERA2, RERMERT 220, TSHTRXITR, FAdEIAH448us, KAEZHI23%us
RIS,

o N0 BMEELN2, REMERIZ/0%64 = 7040, TSHXHITE*2 = 16)XF3 1, 3RS E/93390us,
BT ERE 92eT AT BRiE,

BIEXILEN # BREAFI2ATINIRNER, EieT:

IEINTSIEARLEER (TSICNT) BEREREEKIFEATE. SJTSHUTZ KM, BEMEIRE92LIR> T

AT EMIZEBERAITRERTE, S SOMENERFNE LIRS IR TSIRFEIRE R, IENTSIHRERERERE

EKAYAEATEL,

RFRAEPAFIRGIF AT AR HELPTMRIERUEZSHAY, BIETSHIEFARSERILPTMR, FETSHIMEE RS LE
LPTMR, ZAfSIEEXLPTMRIHEERELAMGERIEEFE. (PTMRUBER SEFRTSHIITEZ BIFEE — LAk
RRVNREESR.

2.5.2 REVEIRFINEER BRIRIREENRNER

SRYERTIINREERRT, NSTEPBEATISITE, TSICNTHFE AR ENERATIOM A0,
RYPERFABCEERIE: s SENEnable, s cTRIMFIMultiplier (s _XDN/s_xCH) .

F13. RPERALREF TR

T2 SiFe 588
S_SEN Enable TSI_MODE[S_SEN] BdES SENRENIREHARBERTINEE.
S_CTRIM TSI_MODE[S_CTRIM]  |LAEEINARBIMTERS, SBEIHN2.5pFFI20pF.
Multiplier: TSI_MODE[S_XDN] REEIETINAE S R IREAE T
S_XDN/S_XCH  |Ts|_MODE[S_XCH] FoEE /R SR
BREREN:
SXDN ()

Cremoved = Spqppiy %
CTRIM * Sycp

KEI7ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFA.
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KEV7ZIRfdiRRER#EO (TS1) APPSR

F14. RPEIRAR SR BEN

FRRES REEIRA : O
s xIN |s xcH FRiIRES S_SEN |o DN S_cCtrim Coomosea (PF) |BECX ()

= - (S_XIN*s_XCH) |Enable ™= (pF)

1/4 1/2 1/8 E 3| 1/2 2.5 0.0 16 1.6

1/4 1/2 1/8 FE 1/2 2.5 2.5 16 12.5

1/4 1/2 1/8 FE 1/2 5.0 5.0 16 15.0

1/4 1/2 1/8 FE 1/2 7.5 7.5 16 22.2

1/4 1/2 1/8 2 1/2 10.0 10.0 16 28.2

1/4 1/2 1/8 A=) 1/2 12.5 12.5 15 43.8

Sensitivity Boost

50.0%
45.0%
40.0%
35.0%
30.0%
25.0%
20.0% Lo
15.0% 11.6% 12.5% >
10.0%
5.0%
0.0%

43.8%

28.2%
22.2%

2.5 2.5 5.0 7.5 10.0 12.5
Key Configuration: Capacitance Removed (pF)

EN4. REE

MRBEHEERATLUEH, Cremoved B RBUERFIBERIREEE. HEECremoedfIEIN, RBEXEES, Bl
ERSRBIMEEM, B, BRILASITIEES cTRIMAS xDN, RIREFHEAEERIREINREE.

ENSARARBERIENX .

KE17ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFA.
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Noise delta

Finger touch Finger release
Vo e AN ANAAUA

f

Touch threshold
software configurable

Recognize release event

A

Recognize touch event

A

TSI counter delta —— Baseline
—— TSI counter

Touch threshold

aaa-055653

ENS. TSIRSIEMEX

s TSI Counter Delter
Sensitivity = =75 pasetime = 100% (12)

RYEEMKR, SREHFIEMEERESHEE.
BRI TENREEN0%EA.

3 TSIEREiE

3.1 EERF(EREE
B SER NS EERFE /N TSIEEN AN BIRZ BNBE., — N TSIBEREEE (TX) BiE, B—NEIEEK
(RX) 1BiE,

XFKE77ZRIPRANTSIHER, AILABISECE TSTx MULO [M_SEL_TX]RETSIx[5: 0] AEARIX (TX) BiE, By
BCETSIx_MULO[M SEL RXIHETSIx[11:6]FAEEIL (RX) EiE, TSIOFITSIHEESIMEERIRITEEEIR
MR, BANTSHRIRERSIRFE x 6 MR AVIRIT,

HREIT AR TRIZHRDERS. TSI IPRIIRER S E R RN R BRI N AR RS,

KEI7ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFA.
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KEV7ZIRfdiRRER#EO (TS1) APPSR

Autiak

ST _--=="~"==-.__ Dielectric
- " ¥ Qnrerlay

Ehe. Hl BARIERSRAGSIEREBIA
SR N AR

«Cm: EEEEBE. BEH2 - 10pF,

. Cm: RHERONERS, BE503 - 2pF,
« Cs: HEHHBESA. BEHNI0 - 50pF,

o EREBERBUE: ACm/Cm, BEHI - 20%,

3.2 EHFIRI TRIRISHERS

SEESEREHN— KRR, EERAEN T ASASSCABERTTRIN, EHEREE TS RX
{ESEUATTST_ssco [cuARGE_NUM], FEEMZHET, HESSCHZEMISKEMTXBEBANRIES
BB,

Main Clock o
20.72MHz oRBS SoC
i advanced -
16.65MH; | [—» MainClock $SC_MODE > 5 g Switching Clock
13.87MH Prescale +1 - SSC_MODE = 00b/10b Up-down 1
. : counter SSC A4
11.91MHz X
Touch Key =

EN7. ERFRER TRIRTER, BRI

[EAsSCla, ERAERASERAEAHZMER. BXFARENEKER, BENH2.3.217.
A ATITEERISSCRIATFF KA EA.

3.3 EREARMEN

BRIV EEASIRRNZIES. ERTasEsT, ASdssmtibkd, XEpKhEE B S EBEEIAZIR.
BRIERERFIRTIENRXES. 1%0iARUT B ARMEI FIREEBRER, BERoBEEC LA
SPAYERTTERAT, MTAZ AR HEE V.

KE17ZDTSIUG A PREFTEERI R A EREAIEILR, © 2024 NXP B.V. iRAFE.
FAFiER $B2hR—2024¢F587H
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BB EREIER, DEHERMARREITETSICNT,

r—-—— - i I e b bl
| |1 Behavior |
: Transmitter : I Vo - - TSICNT I
Touch
- <If LT ve _Eﬁ" " - I
TSI[0
r——t—a | © | I Vm —j No No I
| cs | | I | touch touch |
- | | Analog front end | | TSICNT {No touch’ Time |
Cm: mutual cap of I | | Mutual-cap sensing | | Touch I
touch sensor | Cm I | Ve - __ d
Cs: parastic cap | cs I : Rocamer I
= Lo |
| IR S
! RX Transconductance ! Ve Ve Nomparmor Digital
-1 TSI[8] amplifier ! Vm_V " counter TSICNT
| |
TX | | Ci
| | :L
| | -
O J
RX
gaa-0556354

ENn8. TSIEBRZENAEE

ON OFF
Switching Clock: phl —
| charge |discharge | charge }discharge}

Switching Clock: ph2 OFF ON

Comparator: Vci

Singlé TSI Scan

ENe. ERERMARE

* VpeHTSIx_MULL [M_VPRE_CHOOSE] %%,

« AV: RX$ZWAOESHEE, FAVDD5V x Cm/(Cm + Cs)iRE,

o TXIREIEICEATSIX_MULI[M_MODJi%4l, EN9rhiEiE -5 - +5V,

WENSFIENORN, HTSIEEAEAT, BN EFRAHEHRIMER:

o ZREBMER: FFRphliEHIFEMER, HphiS@ER, AFHEERHIKT, ZKTBEIEEEC#a. KIESE
BWEINEBER T (Vpre + AV) BISFEEREEE TR R chargeo

o TEBFNER : FFRph2U=HIRMEBIMER, HphlXiiAfGph2SiERY, AGTEIEEEEM VoosvZE9-Voosy, ERE
3M MODEEE A, TXIRAMEN BEENHIH-5 - +5V, BKESERIEIRIBET (Vpre-AV) @iZEHE
RsEEHESIFIERER R ldischargeo

KEI7ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFA.
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KEV7ZIRfdiRRER#EO (TS1) APPSR

MiIAR :
. AV=100mV, Rs =10k, Vp-Vm =1V, Ci= 90 pF, M_PMIRRORL = 8, M_PMIRRORR =
M_NMIRROR =2, Tsw=1pu s, t3=025u s,
FERARISHIATI4ITE:
NSTEP =144, TNSTEP =144 s,
2. HHENER = 8, Bi#g =2, &l =1:
FERAIIMAII0NE:
TSICNT =144 x 64 = 9216, SCANTIME =144 us x 8 x2=2304pu s,
A HEEEREEETRT, MfRiFM_PMIRRORRFM_NMIRROR #5/a],

3.3.3 EHFERN TR
IR EVRTE T TS Ise iR HHE R EL RS FRAVATIAL

S5pBaEAEER 0, BERAE{BSEENEMNE
[ORDER]FI[CUTOFF|E &,
FISATRAX-KE17Z-TSI-EVB_EFH{TH— R B B S fEB A RIS R. LR AREEEALPTMRIESR T
BEH., TEAMRE, MNSEFEsHiEEITEEE (TSICNT) (&,

FEFRI5H, BREEINELERER, NSTEPH388, Tnstep 316 s, WMnBlFR. tHIESETLABEATS
4T EEE.

RIS EE BRI, BRIFHEIONESERETR, NSTEPA388, Tnstep/3315u s,

BRI BISFIREIS, ATLARIRATSHIMEIR 6T, ~EISHITHAT 944730 s, MBIt E S
2256 s,

BMEURE N2 LATIERTE], ETSIEESEERAYAT BT E SRR,

F=15. BT ESGHEAE, FEFNE LSRR A B TR MRS st

R TS, FFRREERTSI_SINC [DECIMATION],

4k
R | Tnstep :ip HEE  |Tea | e
(MHz2) (bs) |mEwse ME S X >

=8 (TSICNT) |§##€IRX  |LPTMR

1 1.28 388 315 1 1 1 1 388 1 315

2 1.28 388 315 2 1 1 2 780 2 596

3 1.28 388 315 4 1 1 4 1552 4 naz

4 1.28 388 315 8 1 1 8 3110 8 2257

5 1.28 388 315 16 1 1 16 6218 16 4473

6 1.28 388 315 32 1 1 32 12448 32 8918

7 1.28 388 239 1 2 1 1 387 2 593

8 1.28 388 239 2 2 1 4 1550 4 145

9 1.28 388 239 4 2 1 16 6220 8 2256

10 1.28 388 239 8 2 1 64 24828 16 4475

1 1.28 388 239 8 2 2 32 12414 16 4463

KE17ZDTSIUG g e T ST SV PR e T S 2 PO © 2024 NXP B.V. [RIFE.
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KEV7ZIRfdiRRER#EO (TS1) APPSR

XFFKEI7Z5128%5, BANTSHEREIEINT Bk EMAIIEE, BETs1=_SHIELDF A BEE— M aZ MdEE
BEENFREE, KRMH T I MEERNFREE: CH4\ CHI2, CH21, CH24, ZFERT 241 FikEiErd,
R ENsRETE] MHZEEREE 7 960 pF, XeJ LUEsENH R IARRIMISZ .

Xt FKEI72256 &K%, BNTSHERBE=/F#HEE, BICH4, CHI2fICH2I, XE&FREETLIEERE
TSIx_MOD[S_W_SHIELD]RIFHTERIER. Fiu@EEXMaAIemiREE.,

R XATERAEN. ATEESMNERSREANREEEAE, ERSRAIENMERFREENIER
T

4.1 BEBFRAEIERAREEERERIETTE ERYIRE

r—=—/n1 vrefh
|
I counts
|PH1 Vp — = N
| | . —E—"_,—'_;dpppn'—"‘
Vei Water
I shleld Self-cap Vm —= ﬁﬂ%
front end No No
Shield / Sensm {_Touch touch touch
electrode | | g - Counts Touch )
| pHz [ | electrode Shield electrode { Notouch L Time
ki {__Waterdrop ;
| (key) Water drop Behavior
I
| I —— J
= aaa-055655
= 2 ab =1
E122. F5RAKINEER B R B iR

TEERFRBERBR T, FRERMEBTRNBRZBSEFETRES (Cn) . SPHISER, CFH,
Cmis%, HPH2SEHS, CHCLFICTEH,

« AFIEMIRERTERAT, CE&X, Co/\, ZPH2SER, CRIFHEEIREXR, FTEREHD, BILHEUE
b,
« HEHEBRMNER EBKESETHE, ChaT K, HBPH2SER, CnEEmidEd21E T CHRIERS BRI,
CHIFTFEREIER/N, FERREUEIN, FELitEEtbEm.

KE=SHTSHHEUEN. XEERME (L) EEER.

4.2 KE17ZR8A TSHRIRER =/ RiiEansiis
3N R E A RS R R S R SRR A

FEX-KEI7Z-TSHR L, ﬁﬁﬁiﬁiﬁiﬁﬁbﬂ—/ﬁﬂpm’\]ﬁ'\ﬁ%@ TR e e AR TRRERE,
BERTREREE, RFTPER/91.04MHz,

WHERE R, BRBIENB=1FREEITT, FREERIRIA AR LR BB S EERIRAY.

KEI7ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFA.
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f e, 3 - T «
3 shield channels on 2 shield channels on 1 shield channel on

E123. FigiEiEIREIEEDRIRILL

4.3 HREIRIIZE RIS EZ R R

ERESEAATERFRENR.

HRXFNTXZEVEKER, WaERFEEEBR B EHFERS. CniEN. NKERNBRMASENEITEE
S,

SFIEMIEERE, REBRFRKNEBRZBIAEERD. Cmiliy, Cx= Cp+ CAEX, IHEMSEA. R,
HEEREBELT, KEFR5ERMA.

]

Earth/free space

4
\
\ counts
Field coupling \ gl Touch
RN ) \ =
== PP A—— =Z777 " -
~. \\\\ [GE //::://// of fDlelectnc | gt
NN 7 ety ront panel L
SNy T ///// — T Water drop
N //// Water drop
M Counts No touch Time
a1 0
Vss Cp Ccm Cp < Touch .
Drive l Receive Vss Behavior

Drive buffer electrode electrode
—%\ Collected
| | l | Drive charge
pulses
- aaa-055656

El24x BEREFEA TROME, KK REHEE

5 EHgitiare

5.1 Bifkigit

5.1.1 BHEFRRIBRLIT

BE, BIRRIYN5 - 152K, BEREWE, BRRINEKR, ATEAUESR CAIBRER, ZNERR
TEAEFENRIES (BEIANI0 x 02XEGENRY) . ARITHERER, NREERRA, LBLE
EREERIRTR R,

KEI7ZDTSIUG AR R RIS AR R A IEIAR, © 2024 NXP B.V. iRAFA.
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Mol N

El25. EFRERI TRIERAR

5.1.2 ERERA TRIBHFRIET

EREFEEATIERTSIBTXAIRXEE. CRSNRXATXZ AERESFNENRENRRESHRZT. ERt
EREFRENEIRNER, SFEMEIRER, RXMTXZBNEZAEREIRATEEAIRIE,

E26F/aEFRIE R SIRERAR. TXAYFEREE(ERXAVENR, ATLABTIERXZZESAIRIMN. FSRYIAVEENI R
BEREENFMERR, —fRR, BREE, RIEEOMHE, EMEREENE. SPUREREEEER
EEIEERGENEIISE. flN, MRMEESENERNIZEX, UNMEIIEREERE. WRMEEER
REER2ZXK, NAENMESRYIZRTLAR.

—0.5 mm

Finger

10 mm

—0.1 mm

1 mm

10 mm

aaa-033657

El26. EREEFRIURIBRAR

5.2 PCBiRTh%:
AT SR AU IERATRECRIEN.

« BE — EEEEMIOTRERE, HEEFS-7TmilESLZL. S10milELEL, smilE&SFEaNESBaERE—F.

* KE — WRAREE. ELRELNTI00mm, ATHMHESEE, NIREEEMTSS MZRHEIRIELKE.

o Al — ATHIRESTEL, R—BEPHTEGNEBZENEDEHIOMIRER, HSHEMSETNERER
%, RIFANRITSIREMRITRITRIER FRAUEINAER. EER~RRARE, FIR@EE/NF10mil, #HEEEE
FIFRAVMETUERR, WE27F7R. E27 s /AfERR RN E L [ARFF B BRI p).

KE17ZDTSIUG A PREFTEERI R A EREAIEILR, © 2024 NXP B.V. iRAFA.
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[E127. PCBIRAITRLS
o EREAERER TS AEERTEAMERIE Fohi. BRBREREESHAZRBR L.
* ARREEIRMNANSBE AT
« RIFEPCBRVERE NEfhE:, LUBSRFISRISINN.
« BRESHERX.
« WTERSRIEE, FIXELRATRITERIES.

5.3 {EithSEmE

E AR ETAT ARG LESNAR R T S RURRR RN R £, R LI LR, BINEREEREE
MTAERARZIMIE (X-hatch) Bz, MARTOETRE., XMSDETLUROSERSHIRSMEERES
RREE. SBRABEEBHTAR, BENERARRXMEERRY, XET LRSS FRINSE,

U R—EX T EREt FERE A IREST T,

s EINEERARZMEEZRE, EHIEFRERN25%, LLEE7mil, EiE45mil,

s EEREERRIXMEER (FIIERRKETS) | BEFERIT7%, LEE7mil, EE70mil,

Dielectric overlay

Ground hatch | | Electrode 1 | | Ground hatch | | Electrode 2 | | Ground hatch
$ £ PCB

Ground hatch

aaa-055658

E28. TREIEEREETE

BRI RETEEENEE, ERENTOSEXEAT2ZXK, fitl, WTFBEEREENZEKRNRS,
PCBiRfn BN BIZXRAFMTEE, MEBEREISZARANKIT PR H2ZRKATEE.

KE17ZDTSIUG A PREFTEERI R A EREAIEILR, © 2024 NXP B.V. kAR,
FAFiER 2R —2024¢5H7H
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Annular gap = 2 mm

— |-—

Ground hatch

aaa-055653

E29. ftiReatRAIIFAIERA N

5.4 fHSEBIRNESE

AT IRIPRERER, RZINBAMRIITIU, BEMHORREHEEMEBRNERE. MRBRSEEREZERE
BER. FERASNEELEEERIMIBERTIARSMEBRINREE.

Mo air gap between touch

/ electrode and overlay

Overlay
Ground hatch Ground hatch
Ground hatch
aaa- 055660

E30. FTHRAEE
RN RS IEE ARG IHE:

A Cs = k*e0*4 (1)
o ACs PRMIRRANERS, BAI9ERL (F)
« ANFIEEBEEZIARYEAMETR
« dAFIESHEIRZERIER, Bk (M)
» KNBEEMENNTEEH
o EONEBTEMNEELE (8.85 x 1012F/m)
BEEILEARENMR, ERAMRINMEEEUT:
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F®N7x BEAMRHNTREL

515 TEELH (k)
AEEE (PMMA) 27-45
=5 1.0

IS 72-80
BXEE (PET) 28-45

FENNBEEHRE, MEGERESMERNNBEEIENERS. NANSALIEY, BEENBEEHINEER
HJLURESHMERERIREE. BEEUE, MEBRAIDHERIIR.

Z: SEENBERRBIIEZE, FHRARBRIIEZ/EZERE T,

5.5 BIRNHE

LA 27EPCBiRELFIexPCBHR_ L TRER RN FEAR i BRIEIL.

* e UR AT BERRIAMCU, SIRMBHHNELIARTIR, SSSEIMIEEESHEZBEIERS,
F RS AREER N EEREL S H IV E LR,

* BB TARITTERY — ENAE AR RN R XS T REHITTeE, TEERENERT.

o FAR AT B PR R R AN ST AR e

5.6 TE{HEES

UTRETANRECHIHEENAMESR, EHIFBIRR. BE, (TOMMRRNIRZA, BMRIHERE T
YNNIESE w2 ¢

* IRIENISIRAONDIR[ERSZ (FBIREE T HEEESHERERFEEERCONDIE) .
o TSIfiERE (RRIRRANIINGEIR) SR 7T ERIFBRE.,
s EREEHRRERRFABERT, BEFEEMZVNTI000,
- HIRRBESESMERNESHITESZ. URESLMBEIMERNES, NEFREFEEDL.
- TRESEES (Bl HFE) ZiE7ittse. MR, RIEMRRRNEL BIEF L.
« ELNRATREH (TEPCBIREGEBIRFARIFAIERT) .
« ELIEBNRATEERE (MEREIMCURIEEFR/NF3002K, RF/INFH0EXK) .
BRI R ERE (EmBAIFIERT) .

5.7 X-KE17Z-TSI-EVBRIfEHBIREIRIRT

X-KE17Z-TSI-EVBR— I WESER, SIFNTSIFE. BT emiitEESR, SEEEAMER. BREEM
iR, EREAREMIERE. FRBR. REER. 4 (2D) RIS (2DRRZIRFN3 * SEFAEEHR
BIRSN) o AN ENLMERESRNE,

5.7.1 2DfiER

2DfRfE RN O W RRE A8 A RE X I PR ORI AR R A LA R BB AR B e, SNEISIFR, 2DfRERLL
X-YEAT-FIRIT UL,
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7T EHHERRTIFIEREY, FERESHEME.

®
2 TOUCHPAD_RBXC6
= 1.320
5 | c1 c2 c3.,c4 C5 Ch |
o
{R1 L/ /t\ %
o T °
P &
al %, R2 S| o
3 (\/ b
ol @ o| 9
5 > @
(=] q (=]
g ° R3 . ' 8
- 7 7 o
g . i ]
- R4 > L =

: Q><<

R6

0.220
0.440
0.660
0.880
1.100

Pad C1-C6 C018-008 tented
Pad R1-R5 diamond_210x1320
Pad R6 half diamond_210x1320
Vias C018-008 tented

All dims in inch
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E31. 2DfER

XMEONFESEERRNBERNEAS. BFERIFRNIIFZARIKFERR, IURBFEBIAFAERITHE
FRVERER. A, B RARN—TH—FINES, SJLUGUEIAERSE KIRA AR RIS

ALIBERVNETRIR I RIEEDHER. A, RIEMRRIEESEENEREMNEEE, BIRIIRMETREA
€, MAFENEIATERBEFNTRZMRES.

5.7.2 {RERAIRIR

X-KE17Z-TSI-EVB_EELZ 7 3 x 5 EEEAAEIRFN6 x 6 EFEEftENR, EEMIERNZTEEHMEEBREER/
ERSEA TR, BENEBUNREMNA, MEBEFIifiMEgEa.

XT3 x SEHESMER, SMERMEER N TSHMIREE. SERERLIIRST, B TERZETFL.
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3x5EFE AR EERIMAS KN R RFIGNDRI AT, MASKIHAITHEE @IS — 00 AR HI TR,

El32. 3 x SEHERAIRIR

R75 TSIO shield bus R76 SHIELD_Spring
TSI0_CH4 ——— —1
00 00
R79 R77
TSIO_CH12 PCB shape
00 0Q,DNP
R80 R94
TSI0_CH21
00 00, DNP
R85 SHIELD_Touchpad3x5
—1
00
R87
PCB shape
0Q,DNP
R95
0Q,DNP
{ channels L
= aaa-055662

XJT6 x CERREMIER,
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=
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5.7.3 SHEEHE

HERBYASERMRBEEIESR. HEREPCBIREEEERE,

B, ZKiEFNtLe 2 AFERBCHENR/, R ASIEMIRIA.
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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.

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