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1.2.3 IMO By iR

FEPSOC™ 4000TH, IMORFERIBIIHIR, TEH/ MK IIER, ZEHRESERELUAEIFEENIEE,
IMOBYERIASAZR /3 24 MHz H ERELIZ 1279 4 MHz M 24 MHZ 3218 % 48 MHz, EENHEMEESTTEN,

IMO B RZEN +2% o

1.2.4 ILO B §hiR

ILO @— TMRIRINFERV40 kHZIRH2s, FERTERTREREREX TEI JUERES (WDT) F1IMZHY
Btgh, FIAIMORKIEILOIREHITEBR vl LIRS B E.

1.2.5 Ei 1TSS IR

R EILOMBTHIEIR AN E 1 E N SR I, XA TR T REERIELX TNEELE. S0, NRE
IERRSZIZE A, WEERE TRE, B IREMTEERGMEN—NEMRREFESANIER.
1.2.6 =1\l

AL E MR (BRI E M) 21 PSOC™ 4000T, EUEHERIH, HEEBHASFMER—TENR
So BENRAFKICRESRN, ZFFHNARTEMIERRFIAE, AFARBIRGHEE URE.
XRES 5| FIMNEBEL, REBFEM. XRES 5IHIE—NAEBLHIFERE (KITFERE).
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INBERE N
1.3 EEIhRE B FIRIR
1.3.1 TCPWMIELR

TCPWMIEIRB & — PP A RIZASKEMNLI6NIITEZE. BN, TE— N ERSER, BTiCRAES
% (ATRERI/OFE ) BYBVIHEE; — NEHES1Ees, BT ELBohEMMEITEEE MR HESTRAES
ZRMNE), TERFESRATERPWMATHHEHMLLRERE S, ZIERTIRME T EmE S & @6
H UK el Rwizmig; XiF, XEmE T UENTRERXBERPWMEHER. TCPWM BF Kill
BN, ARFHEITERS. SNNEREEE— M IEMRILES, PSOC™4000T BT TCPWM 3R,

1.3.2 RITIE{SIEIR (SCB)
PSOC™ 4000T B NEBRITIBEIR, BIZRIEN SPI. 12C3X UART IhhE, HA—MERIIEEEAER Tz
17, B—MERZPCE/MESR, TERTFEEEN.

1.3.2.1 PCiER

BEMF PCINABIRLIN T S BRISZ E MO (IFZEME) o ZFIRAIBITERESIE 1000 kbps  (TRIE
®RX) , ARARERE PRI, "UED CPU BYRBTFFIHMIER, B3 EZI2C, AJTE PSOC™
4000T AFFEIR FHIUSEE, HEIMR rCBEREANAEFHRARIRTIRE, b, ZER
¥ 8 LRORFE FIFO AR AGX, @I IGIN CPU REXBIERIESE], KRR T BT CPU REEIRES
BRENERHE T S BRI Fh I Ko

RPCHMEFHT 12C BB 1 A FAF(UM10204) IE XA 12C FREE R A RIERIE R 285 -
12CELk 1/0 KA TR EEIETLEY GPIO SEI,

FELUTFJLAE, PSOC™4000T A2 RTE1C HE:

v GPIO BT R B EERERE, R ReeAiEIRSIMIITFHERC RFR LEH,

1.3.2.2 UARTHET,

UARTIRR . XE—MEITEREX1-MbpsFILINAEUART, Lb4h, BiFZIFoZ AR, IERXA
Y S UHEZFIBARXFITXEMIING . TIFEAUARTINAE, WHERIEHEIR. PR NAMEIR, — 8=
TREMNFIFORFEKAICPUIRSIER,

1.3.2.3 SPI &3

SPIRINFEEZ HFMotorola SPI. TISSP (A H0T — N F R SPIgwfRISEY B shfkH) FNational Microwire
(SPIBVHEN TR ) IZSPIEIRAT LAEAFIFO,
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14 GPIO

PSOC™ 4000T #8758 %1X 21 1 GPI0, GPIOREIRIZINLL T INAEE:
o J\FIREHE L

- IR NET A HE P X2 E)

- {XPREIN

- 55 EXIfNgE L

- 58 FHIFNSS AL

- FFRFIsE I

- FFRAIGE Eh

- 53 _FHANGE AL

- 55 ERIFNSS T HL

PRI NEFE (CMOSEELVTTL),
¢ BRT BMIRSENIN, EARFE B/ L& R XY R IR
» ANERIRIER, AFIEHIdV/dtBXIRE, BEITFREEMI
EZNSIIE D REELAHT RO, ENHANTRER 8 (A 5 M6 =/—Lt), E ELBME
HAig), BERIRWERBINZRRES, U LA EmNEER/FERS B ANEERITR, — 1
=R 1/0 EENERAMERTERERZMESE—11/0 5.
IR H S ES 5 RS T FEE 25 BT RES | _ EEEIREHAIE S IR ES. & 1/0 5|HIERA LU
E};JZH—;PEP%E, WRBEANIE, 81M/0mOAOME— I PENEKR (RQ) FMAEARSZIERF (SR) SmEZ
BB

1.5 YFRINEEIME
1.5.1 ZEREES

PSOC™ 4000T E13E— ZE RRTHFEILHESE (MSCLP) #EIR, BIRIM SR TE, X—SLHRIRIETR
ERERMBUER N TR T B EEFRRIE (BF CPUHIEMTF) , MR T RERENKINE

MERNRBIENRE, BT B EMEHTH, FrESIHEEERSRE— 5. —XI5(5H

B —4H5 | i LSe35 = ML R IR R BV R — T,

PSOC™ device
Multi-Sense converter
I1SX-TX
. Ls1
Inductive ISX-RX
sensor
>
3
@
CSD button L]
nts i
1 § Y \ndutfafﬂie to Harldware - Mlddlem{are Sensor status—»
cSD Shield s digital filters processing
© | U conver tor
sensor o
[
[] [ ]
[] [ ]
[} [}
'oosxTX °
CsX &2 CSX-RX
sensor
4 w22 BETHEE (MSCLP)
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hEEE X

ZAE R AT ER 9 4H R -

RS REARN, BTRRAZREBEIREEMNILE I/0s Bk
 BR/BRETFHIRE, SENRAHBREBERANFRIGITE

' ?}?E#Sﬁgi&ﬁ, RN F CPU BRI F BRI e, XTSI ER A 1E CPU R EKIR
5 F—RERERALL, MSCLP #E3RE LU TPSOC™ & & HIGH |

v MSCLP ISR B Z LRI E, HIMIEBERELR. BBAERMEBRER

v BT 2T SEINEMA A HNEGIEEEA, RE TSR

 MARELANE R AR ME T EAERBEIELIEINRE, NMEIBRINFEETT
« BE (BMRIZF cPu) RU@EHFMIE, UKRIEINFEML K.

« BB 5T AN APIBY MSCLP 3RIRTHIZF

1.5.1.1 CAPSENSE™ &%/

WNE 4 Fix, PSOC™ 4000T i@ MSCLP 18R 33 CAPSENSE™ , PSOC™ 4000T MSCLP HiR5 F—REBEA R
ERASEIRAB L B LU TR oo

KM TR ENBARRERRALGR, BEEBINREATRME, AEBEHRREMET RE R SRR
MR ERERT %
» EEMIRBEAXEFE)NNERE. EsiRLIEREUKRE ZNBEEEMESEE,

 BIRIFEREET A BT RINEESRI, ZIRME T BT RAELIEIE, AITRERE
BEARAR T T BEptlifRis, SCILARITIRERIR(E

¢ BRI E C BN R AR R AE, SIS AR
ISR EAEE, T ERENERNE SRR,

« 125 7 EMIERE

1.5.1.2 R TUE R (I1SX)

0B 4 Fi7n, PSOC™4000T i@id MSCLP IR Z 1BV N . PSOC™ 4000T H—1N MSCLP, FF1ERERE
RAMAEREA TEEFHERBRNEN (BFE CcPUHIFEMFM) -

ISX RABRRHEXTIERIE, BB BREENEEFES, MBNERES,
T8 PSOC™4000T MSCLP 3REY ISX 5 _E—ABRRTUE XML B LT e

« BIZBRINE

VISX FEATHRERIEIRE AR EZNERR, MBIt T FRBFAILIT

v TYESRERSEE

o XA LARIEN IR ERNE, FEEREY (EMC) EEE,

¢ RPESTHIRE

CREEBMAETHIRE
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Bl g

2 5|93 15

F1IZMHT 16 5180 QFN. 24 5| QFN F 25 5H WLCSP FH4EAY PSOC™ 4000T 51 H%! K,

w1 PSOC™ 4000T 5| B5I&
16-QFN 24-QFN 25-CSP
Pin Name Pin Name Pin Name
9 P0.0 13 P0.0 D1 P0.0
10 P0.1 14 P0.1 c3 P0.1
- - 15 P0.2 c2 P0.2
- - 16 P0.3 C1 P0.3
11 P0.4 17 P0.4 B1 P0.4
- - - - B2 P0.5
12 XRES 18 XRES B3 XRES
13 VCCD 19 VCCD Al VCCD
14 VSSD 20 VSSD A2 VSSD
15 VDDD 21 VDDD A3 VDDD
16 VSSA 22 VSSA - -
- - 23 P1.0 A4 P1.0
- - 24 P2.0 B4 P2.0
1 P2.1 A5 P2.1
1 P2.2 2 P2.2 B5 P2.2
2 P2.3 3 P2.3 5 P2.3
3 P2.4 4 P2.4 c4 P2.4
4 P2.5 5 P2.5 D5 P2.5
- - 6 P3.0 E5 P3.0
- - - - D4 P3.1
5 P3.2 7 P3.2 E4 P3.2
6 P3.3 8 P3.3 D3 P3.3
- - 9 P4.0 E3 P4.0
- - 10 P4.1 D2 P4.1
P4.2 11 P4.2 E2 P4.2
P4.3 12 P4.3 El P4.3
MRS BIBVIhEEAN % BA:
VDDD: #FEIHEBIE
VSSD, VSSA: 5331 E FFCAPSENSE™ER 43 AV,
VCCD: B EHF IR (1.8V £ 5%)
GPIO (¥ZEZE)
Number 25-WLCSP 24-QFN 16-QFN
GPIO 21 19 11

002-33949 Rev. *L
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2.1

ESHRTHZR F“IPName[x].signal_name[u]

#HFA5|MThAEE
SMROZIMEBE S NERIAE, R 2R, ACT #x F DS #y FINBIRFHEREBELINES,

o IPName =3REYZFE (140 tcpwm) o
= |P ByME—3E 1,

» Signal_name = S8 &

vu=f5S

wS, HPRER

v y=1HEEE S BMRIRIA,

80, FFR“tcpwml0].line_compl[3]:4”F&R X

%ﬂﬁ%ﬁ\ |:|"50

y”, HA:

T TCPWM BREISER) 0, 155 /9 line_compl#3 (LRERHEHAATE) 7, XRZESHELREIR (B

) o

RHESEIEZEN T ATRBENTEEHRAREMFIA R EER.

x2 PSOC™ 4000T B95 | & FAThEE

Name [MSCLP/I0SS ACT #0 ACT #1 ACT #3 DS #0 DS #1 DS #2 DS #3

P0.0  |csd.msc_gpio_ctrl_sns[0] - - tcpwm.tr_in[0] csd.msc_ddrv[0] |[csd.ext_sync:0 - scb[0].spi_select1:0
P0.1  |csd.msc_gpio_ctrl_sns[1] - - tcpwm.tr_in[1] csd.msc_ddrv[1] |csd.ext_sync_clk:0 |- scb[0].spi_select2:0
P0.2  |csd.msc_gpio_ctrl_sns[2] - scb[0].uart_rx:2 |- csd.msc_ddrv[2] |cpuss.swd_clk:1 scb[0].i2c_scl:2  |scb[0].spi_mosi:0
P0.3 |csd.msc_gpio_ctrl_sns[3] - scb[0].uart_tx:2 |- csd.msc_ddrv[3] |cpuss.swd_data:1 scb[0].i2c_sda:2 |scb[0].spi_miso:0
P0.4 |csd.msc_gpio_ctrl_sns[4] srss.ext_clk scb[0].uart_cts:2 |- csd.msc_ddrv[4] |csd.ext_frm_start:0 - scb[0].spi_clk:0
P0.5 |csd.msc_gpio_ctrl_sns[5] - scb[0].uart_rts:2 |- csd.msc_ddrv[5] |- - scb[0].spi_select0:0
P1.0 |csd.msc_gpio_ctrl_sns[6] tcpwm.line[1]:2 - tcpwm.tr_in[2] csd.msc_ddrv[6] |- - scb[0].spi_select3:0
P2.0  |csd.msc_gpio_ctrl_sns[7] tcpwm.line_compl[1]:2|- tcpwm.tr_in[3] csd.msc_ddrv[7] |csd.obs_data[3] - -

P2.1  |csd.msc_gpio_ctrl_sns[8] - - - csd.msc_ddrv[8] |csd.obs_data[2] - -

P2.2  |csd.msc_gpio_ctrl_sns[9] tcpwm.line[0]:1 scb[0].uart_rx:3  [tcpwm.tr_in[4] csd.msc_ddrv[9] |csd.obs_data[1] scb[1].i2c_scl:1  |scb[0].spi_mosi:3
P2.3  |csd.msc_gpio_ctrl_sns[10] |tcpwm.line_compl[0]:1/scb[0].uart_tx:3  |tcpwm.tr_in[5] csd.msc_ddrv[10] |csd.obs_data[0] scb[1].i2c_sda:1 |scb[0].spi_miso:3
P2.4  |csd.msc_gpio_ctrl_sns[11] |tcpwm.line[1]:1 scb[0].uart_cts:3 |- csd.msc_ddrv[11] |csd.ext_sync:1 - scb[0].spi_clk:3
P2.5 |csd.msc_gpio_ctrl_sns[12] |tcpwm.line_compl[1]:1|scb[0].uart_rts:3 |- csd.msc_ddrv[12] |csd.ext_sync_clk:l |- scb[0].spi_select0:3
P3.0 |csd.msc_gpio_ctrl_sns[13] |tcpwm.line[0]:0 scb[0].uart_rx:1 |- csd.msc_ddrv[13] |csd.ext_frm_start:1 scb[0].i2c_scl:1  |scb[0].spi_mosi:1
P3.1 |csd.msc_gpio_ctrl_sns[14] |tcpwm.line_compl[0]:0|scb[0].uart_tx:1 |- csd.msc_ddrv[14] |- scb[0].i2c_sda:1 |scb[0].spi_miso:1
P3.2  |csd.msc_gpio_ctrl_sns[15] |tcpwm.line[1]:0 scb[0].uart_cts:1 |- csd.msc_ddrv[15] [cpuss.swd_data:0 scb[1].i2c_sda:0 |scb[0].spi_clk:1
P3.3  |csd.msc_gpio_ctrl_sns[16] |tcpwm.line_compl[1]:0|scb[0].uart_rts:1 |- csd.msc_ddrv[16] |cpuss.swd_clk:0 scb[1].i2c_scl:0  |scb[0].spi_select0:1
P4.0 |csd.msc_gpio_ctrl_sns[17] |- scb[0l.uart_rx:0  |tcpwm.tr_in[6] csd.msc_ddrv[17] |- scb[0].i2c_scl:0 [scb[0].spi_mosi:2

B EiH 5
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HE21E

"Ny 6176€€-C00

EY) PSOC™4100TS | & FAThEE (%)
Name |MSCLP/IOSS ACT #0 ACT #1 ACT #3 DS #0 DS #1 DS #2 DS #3
P4.1 |csd.msc_gpio_ctrl_sns[18] |- scb[0].uart_tx:0 |- csd.msc_ddrv[18] |- scb[0].i2c_sda:0 scb[0].spi_miso:2

P4.2

csd.msc_gpio_ctrl_cmod1

scb[0].uart_cts:0

csd.msc_cmodl_
ddrv

scb[0].spi_clk:2

P4.3

csd.msc_gpio_ctrl_cmod2

scb[0].uart_rts:0

csd.msc_cmod2_
ddrv

scb[0].spi_select0:2

L Avd L

NdD +0N-eX21 0D WY £5&

£ 1000 ».00Sd
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ThiE

3 ThE

HERWAEHRER. TR 19, BETEM2.0VE 5.5V REIMPRE; (ERARNEIRER), TERA 2
B, BECEN1L8V 5% (ERIMNIRE; BECEN 1.71 E 1.89v, RMEARBREESS).

3.1 B 1: 2.0vEs5.5VIMEBEIR

FUREIL T, PSOC™ 40007 FHYMERERRMLE, EBESEEN 2.0 5.5V, ISCEWIEATFE MR, Fla0, &
FReIEBEMASGHE, ©IgBEER3S5Y, TEEEFERZE 2.0V, FLERT, PSOC™4000T BIAZIRESS N
RERZIEME, EREEEDIV e 5. Voo SIIMAITHEIEINEEBR (2.2 uF; XSREERERS) SiKiE

#, HERSEZIEMED,

20VELS5V
. PSOCT™™4000T
1 1 Vooo
47uF T 01uF T
B - 5 Veen
2.2uF
Vss
5 SMERERIE (FBIESCEIM 2.0 VEI 5.5V, {HRERNIEESR)
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ThiE

3.2 B 2: 1.8V 5% JMEBERIER
EZBRT, PSOC™4000TH—REEEH1.71 VEI1.80 VEUSMER RS R RS, 531 2, ILBESFEET &8
ESCR. EZIERT, Vopp MV cop 5 IMAGEAREH TSR, LR S mlET B2 A,

Vppp MMt Z BIATEFZRER, WFEIMEFTERNIIENRS, BEER—1TBS (W&e) , 5—1
BUNRREA (W0 0.1 pF) FHTHE, 1HEE, XRBEBNZWZEN, XNTFEENNA, PCBHAE. ELIE
HERNZRFEBAFTEEIHRIRITLERFRENZ K.

& ERGIME 6 Frimo

1.8V +/-5%

PSOC™4000T
VDDD

VCCD

1 L
47 uFI 0.1uF

=

Ee SMEBERIRSEE - 1.8V 5%
002-33949 Rev. *L
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PSOC™ 4 MCU: PSOC™ 4000T &iEFAA
HT Arme Cortex®-M0+ CPU

Infineon

EBSMESEH
4 BESMESH
=] =
4.1 HITRATEE
w3 IR ATERE
Spec ID# |Parameter Description Min Typ Max Unit | Details/conditions
Analog or digital supply .
SID1 Vpp_ABS relative to Veg (Vssp = Vssa) 0.5 6.0 v Absolute maximum
Direct digital core voltage .
SID2 Veep_aBs input relative to VSSD -05 |- 1.95 v Absolute maximum
SID3 Vapio_ass GPIO voltage; Vpppor Vppa |05 |- Vpppt0.5 |V Absolute maximum
SID4 lGPI0_ABS Current per GPIO -25 - 25 mA Absolute maximum
sIDs5 l6PI0, injection gii'o Injection currentper | 5 | _ 0.5 mA | Absolute maximum
N Human Body Model (HBM)
BID44 ESD_HBM Si)elgrc;statm discharge -2 - 2 kv robustness according to
g ANSI/ESDA/JEDEC JS-001
Charged Device Model
(CDM) robustness
- according to
BID45 ESD_CDM \E/Le“fatrftat'c discharge | ; |_ 1 KV | ANSI/ESDA/JEDEC JS-002;
g voltage level refers to test
condition(TC)mentioned
in the standard
Max/min current into any
i - _ _ input or output, pin-to-pin,
BID46 I_LU Latch-up current limits 100 100 mA pin-to-supply at 125°C
ambient
4.2 B HFLE
Ra BRI
Spec ID# |Parameter |Description Min Typ Max Unit |Details/conditions
. With internal regulator
SID53 Vbob Power supply input voltage |2.0 - 5.5 v enabled
SID255 vV Power supply input voltage |1.71 1.8 1.89 \Y Internal regulator enabled;
bDD : : : VCCD connected to VDDD
Output voltage (for _ _ With internal regulator
SID54 Veeo core logic) 18 v enabled
SID55 Cerc External regulatorvoltage 2.2 - uF X5R ceramic or better
ypass
Power supply decoupling | _ .
SID56 Cexc capacitor (+/-30% max) 4.7 uF X5R ceramic or better
BUEER, Vppp=1.71VES.5V
Execute from flash; CPU at Typ=25°C@ Vppp=3.3V,
SID10 Iops & MHz - 18 |27 mA | =85 @ 5B
Execute from flash; CPU at Typ =25°C @ Vppp=3.3V,
SIb16 b1 24 MHz - 3 48 MA | Max=85°C @55V
Execute from flash; CPU at Typ =25°C @ Vppp= 3.3V,
SID19 1lppis 48 MHz - 54 |63 MA | Max=85°C @5.5V
BEERRIET, Vppp=2.0V~ 5.5V (BREBLFHFBRRS)
12C wakeup, WDT, and Typ=25°C @ Vppp=3.3V,
sib22 lop17 comparators on, 6 MHz - L 2.2 mA Max =85°C @ 5.5V
1>C wakeup, WDT, and Typ=25°C@ Vppp=3.3V,
SID25 bp2o comparators on, 12 MHz 22 125 MA | Max=85C@5.5V
002-33949 Rev. *L
BIEFH 17
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EBSMEES

)4 BERAE %
Spec ID# |Parameter ‘Description ‘Min |Typ ‘Max ‘Unit ‘Details/conditions

BEFRAET, Vppp=1.71 F 1.89V

12c wakeup, WDT, and
SID28 lpp23 comparators on, 6 MHz B L7 2.2 mA

12C wakeup, WDT, and
SID28A lop23 comparators onl, 2 MHz - 2.2 25 mA

%’ngﬂiﬂﬁﬁﬁ, VDDD =2.0E 3.6V

Typ= 25°C@ Vppp=1.8V,
Max=85°C @ 1.89V

Typ = 25°C@ Vppp=1.8V,
Max=85°C @ 1.89V

2 _ Typ=25°C @ Vppp=3.3
SID31 Iop26 I“C wakeup and WDT on 2.5 60 MA V, Max = 85°C @ 3.6 V
SID3IA | Ippoea 2C wakeup and WDTon |- 25 |18 wa | YP=25C@Vopp= 3.3

V,Max=55°C@ 3.6V

%’ngﬂiﬂﬁﬁﬁ, Vppp = 3.6 FE55V

SID34 lop2s 2C wakeup and WDTon |- 25 |60 LA m?;zg%occ%\é?g@: 3.3V,
SID34A  |Ippgon 2C wakeupand WDTon |- 25 |19 wA | TYP=257C@Vppp= 3.3,

Max = 55°C @ Vppp = 5.5V

REERER, Vppp=1.71F 1.89V

SID37 Iop3a 12C wakeup and WDT on - 25 |65 HA Lyar:; 255 CC % \iDS%?/ =18V,
SID37A  |Ippaon 2C wakeup and WDTon |- 25 |16 WA IA);F:<::2555°CC%{D8%3/= 18V,
XRESER 7

Supply current while XRES

SID307 IDD_XR asserted 2.0 5 mA -
&5 A

Spec ID# |Parameter Description Min Typ |Max Unit | Details/conditions

SID48 Fepu CPU frequency DC - 48 MHz  |1.71<Vppp< 5.5

SID49 TsLeep Wakeup from Sleep mode - 0 - s -

SID50 TDEEPSLEEP Wakeup from Deep Sleep mode |- 25 30 ps -

002-33949 Rev. *L
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PSOC™ 4 MCU: PSOC™ 4000T &iEFAA
HT Arme Cortex®-M0+ CPU

Infineon

BRMESH
4.2.1 GPIO
x6 GIPO EL A%
Spec ID# |Parameter |Description Min Typ [Max Unit | Details/conditions
SID57 ViH Input voltage high threshold | 0.7 x Vppp |- - CMOS input
SID58 Vie Input voltage low threshold |- - 0.3x Vppp |V CMOS input
SID241 Vin LVTTL input, Vppp<2.7V 0.7 x Vppp |- - Vv -
SiD242 | Vi LVTTLinput,Vppp<2.7V |- - 0.3 x Vppp |V -
SID243 | V4 LVTTLinput,Vppp> 2.7V |20 - - Vv -
SiD244 | ViL LVTTLinput,Vppp= 2.7V |- - 0.8 Vv -
SID59 VoH Output voltage high level  |Vppp-0.6 |- - Vv loy=4mAat 3V Vppp
SID60 Von Output voltage high level  |[Vppp-0.5 |- - v lon=1mAat 1.8V Vppp
SID61 VoL Output voltage low level - - 0.6 v lo,=4mAat 1.8V Vppp
SID62 VoL Output voltage low level - - 0.6 v loL=10mAat3V Vppp
SID62A VoL Output voltage low level - - 0.4 % lo,=3mAat3VVppp
SID63 RpuLLup Pull-up resistor 3.5 5.6 8.5 kQ |-
SID64 RpuLLoown | Pull-down resistor 35 5.6 8.5 kQ |-

Input leakage current ° _
SID65 e (absolute value) - - i nA 25°C,Vppp=3.0V
SID65A L cram IpnIE:t leakage on CTBm input| _ _ 4 A |-
SID66 Cin Input capacitance - - 7 pF -

Input hysteresis LVTTL
SID67 VHYSTTL VDDD >27V 25 40 - mV -
SID68 Vhyscmos Input hysteresis CMOS 0.05 % Vppp | - - mv |-

Current through protection
SID69 lDIODE diode to VDDD/VSS - 100 MA B

Maximum total source or
SID63A roT_sPi0 sink chip current h - 200 mA |-
R GPIO 3Z7AI&
Spec ID# |Parameter |Description Min Typ [Max |Unit |Details/conditions
SID70 Triser Rise time in fast strong mode 2 - 12 ns 3.3V Vppp, Cload =25 pF
SID71 TeALLF Fall time in fast strong mode 2 - 12 ns 3.3V Vppp, Cload =25 pF
SID72 TrisEs Rise time in slow strong mode |10 - 60 ns 3.3V Vppp, Cload =25 pF
SID73 TeaLLs Fall time in slow strong mode |10 - 60 ns 3.3V Vppp, Cload =25 pF

GPIO Foyr; 3.3V<Vppp< 5.5V, | B 90/10%, 25-pF load,
SIb74 FepiouT: Fast strong mode 3 MHz 60/40 duty cycle

GPIO FoyT; 1.71 V< Vppp< 3.3V, _ 90/10%, 25-pF load,
SIb75 Fapiour2 Fast strong mode 16.7 | MHz 60/40 duty cycle

GPIO Foyr; 3.3V<Vppp< 5.5V, | B 90/10%, 25-pF load,
SIb76 Fapiouts Slow strong mode 7 MHz 60/40 duty cycle

GPIO Foyr; 171V < Vppp< 3.3V, | B 90/10%, 25-pF load,
SID245 Fapiouts Slow strong mode 3.5 MHz 60/40 duty cycle

GPIO input operating frequency; B B o
SID246 FGPIOIN 171V <Vppp< 5.5V 48 MHz  |90/10% Vo

002-33949 Rev. *L
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EBSMESEH
4.2.2 XRES
xs XRES E A&
Spec ID# |Parameter |Description Min Typ |Max Unit |Details/conditions
SID77 Viy Input voltage high threshold 0.7%Vppp | - - Vv CMOS input
SID78 Vie Input voltage low threshold - - 0.3x Vppp |V CMOS input
SID79 RpuLLup Pull-up resistor - 60 - kO |-
SID80 Cin Input capacitance - - 7 pF -
SID81 Vhysxres Input voltage hysteresis - 100 |- mV -
Current through protection
SID82 |D|ODE diode to VDDD/VSS - - 100 HA -

EX) XRES 3Z34&
Spec ID# |Parameter Description Min Typ |Max Unit Details/conditions
SID83 TReseTwiDTH | Reset pulse width 1 - - Us -
BID194 TRESETWAKE Wake-up time from reset release | - - 2.7 ms -
002-33949 Rev. *L
HEFM 20
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EBSMESEH
£
4.2.3 MSCLP IhgEIR
& 10 MSCLP THEERFAE
Spec ID# Parameter Description Min |Typ |Max |Unit |Details/conditions
Max allowed ripple on Vppp =2V (with ripple), 25°C
SIDMSC_1  |Vpp RipPLE power supply, 1kHzto 10 |- - 50 |mV | TA, Sensitivity = 50 counts/0.1
- MHz pF, 2 pF <Cs <50 pF
Max allowed ripple on \2/29812-;‘75\/ (withripple),
SIDMSC_2 VDD_R|PPLE_1.8 I[\)/l(;lwer Supply, 1kHzto10 |- - +25 mV Sensitivity > 50 counts / 0.1
z uH,
0.1 pH < Lx <150 pH
SIDMSC_2B | Fmop Modulator frequency - - 46 MHz | All Vppp
MSCLP clock frequency
SIDMSC_2C FMSCLP IMO TOL variation at 25, 38, and46 |-2 - +2.5 % All VDDD
T MHz
1.8V £5% externally
SIDMSC_5  |Vysc Lp Voltage range of operation | 1.71 |- 5.5 Vv regulated,2Vto 5.5V
- externally unregulated
External modulator N
SIDMSC_7 CMOD capacitor - 2.2 - nF 5Vrating
Required tolerance on _ B o _
SIDMSC_7A | CMOD accuracy CMOD capacitance value 5 5 Yo
Sub-system current in MSC
SIDMSC_14 |Ipp msc scaN 46 | active scan mode at - 25 - mA  |Vppp=1.8V
T - 46 MHz
Subsystem current in MSC
SIDMSC_15 |lpp msc scan 3s |active scan mode at - 2 - mA  |Vppp=1.8V
T - 38 MHz
Subsystem current in MSC
SIDMSC_16 |Ipp msc scan 25 |active scan mode at - 15 - mA  |Vppp=1.8V
T - 25 MHz
Subsystem currentin
Standby mode at 46 MHz
SIDMSC_18 IDD_MSC_SBY_46 (MSC bl)(/)ck enabledand |~ 1.5 - mA VDDD: 1.8V
ready to begin frame)
Subsystem currentin
Standby mode at 38 MHz
SIDMSC_19 Ipp_Mmsc_sBy 38 (MSC bl)é)ck enabled and |~ 1.25 - mA Vppp=1.8V
ready to begin frame)
Subsystem currentin
Standby mode at 25 MHz
T enabled and ready to
begin frame)
002-33949 Rev. *L
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EBSMESEH
4.23.1  CAPSENSE™ Hl1&
£11 CAPSENSE™ FI1&
Spec ID# Parameter |Description Min |Typ |Max |Unit |Details/conditions
Ratio of counts of finger to Capacitance range of 5 to 50 pF,
SIDMSC_6 SNR noise. Guaranteed by 5 - - Ratio | sensitivity = 50 counts /0.1 pF,
characterization. Vppaz2V
SIDMSC_X8 | Feapsense Capacitive sense frequency 45 6000 |KHz |-
range
Noise . . . .
SIDMSC_9 floor System noise floor - 0.1 - ferms | With 8 pF input capacitance
(CNS)
Input capacitance r ange ~ B
SIDMSC_10 | CIN_Self for self-capacitance 2 200 pF
SIDMSC_10A | CIN_Mutual | 'NPut capacitancerangefor, 5 |_ 30 |pF |-
mutual capacitance
Average current, Wake-On-
) 52 pF sensor value,
SIDMSC_11 |MSC_WOT :—aotléCh mode, 16 Hz refresh - 6 - HA 0.2 pF sensitivity, 1.8V
Average current, Active Low
) 13 sensors, 4 pF each,
SIDMSC_12 |MSC_ALR rRaegesh mode, 32 Hz refresh | - 50 - UA 0.1 pF sensitivity, 1.8 V
Average current,
SIDMSC_13 |MSC_ACT | CAPSENSE™ Active Scan | - 200 |- LA (1)315'3;‘22;55}3\25 ealc8h,v
mode, 128 Hz refresh rate P Y, L
Average current, Active Low
SIDMSC_12A |MSC_ALR4 | Refresh mode, 32 Hz refresh | - 30 |- wA | Sents.off’ 4lp8F \faCh’ 0-1pF
rate sensitivity, 1.
Average current,
SIDMSC_13A |MSC_ACT4 | CAPSENSE™ Active Scan |- 10 |- uA ;Srfsr:;‘\’lff 4lp8F \?aCh’ 0-1pF
mode, 128 Hz refresh rate Y, &
HIEFM ” 002-33949 Rev. *L
%
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4232  BRAEBRNE
+12 BRI BRI
Spec ID# Parameter |Description Min |Typ |Max |Unit Details/conditions
Supported sensor _ B
SIDMSC_21 Ly inductance range 0.1 200 |uH
Signal to noise ratio, LX range of 1 to 150 pH,
SIDMSC_23 |SNR Guaranteed by 5 - - Ratio sensitivity = 50 counts / 0.1 pH,
characterization Vppaz2V
SIDMSC_24  |F Sensor 40 |- |5700 |KkHz -
LX excitation
frequency
Noise floor | System noise floor 10 pH inductance at 0.8 ms scan
SIDMSC_25 (CNS) (equivalent Inductance) |~ 700 |- pH time
Average current,
SIDMSC_26 |Iysc wor | Wake-on-touch - 13 |- (A ;;ir:g;n Z}Zi\‘ji';' sensor value,
- mode, 16 Hz refresh y
rate
Average current, Active _ _ 4 sensor, 6 uH sensor value,
SIDMSC_27 | lusc_acm1 mode at 60 Hz refresh rate 120 HA 32 nH sensitivity
Average current, Active 8 sensor. 6
, 6 UH sensor value,
SIDMSC_28 lMSC_ACTZ ;Ta]?ede at 128 Hz refresh - 510 - U.A 32 nH Sensitivity
SIDMSC_29 Refresh rate |Refresh rate - - 2500 | sps 1 sensors, 200 us scan time
Nc‘)isfeless [zrecistion is the )5 L ocE
. minimum targe mm sensor coil, 2-layer
SIDMSC 30 Ngzilﬁf: movementthatcanbe | 0 |- nm/count (0.24 mm layer spacing). 1 mm
= Rd ) detected, provoking a air-gap, 120 ps scan time. See
min 1 count delta in the Figure 7 for more details.
absence of noise
10 puH inductance, 80%
SIDMSC_31 | Sensitivity System sensitivity - 360 |- Count/pH |baseline compensation,
120 ps scan time
5 - -
SIDMSC_22 | RLpgrox Proximity detection range| - 50 100 |% doyt ;gr(])sféirlameter/ diagonal of the
Scan initialization time
SlDMSC_34 T|N|T after power on 0.1 0.5 10 ms -
Series resistor on sensor o
SIDMSC_35 | Rgy RX connection 560 |- Q 1% tolerance recommended
Series resistor on sensor o
SIDMSC_36 | Ryy TX connection 560 |- Q 1% tolerance recommended

7R TNEENRIBEEIR (0.24 ZXKFEE) 25 2AKEBRHIERFLERITIE

BIEF

23

LT
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1000

100

10

Noiseless precision, nm/count

25mm Coil, L2 0.24mm

B 7

BIEF
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BRMESH
== S
4.3 BFIMG
== S = S
4.3.1 TE IS 288/1+ ¥k 23 /Bk FE A HIES (TCPWM)
&13 TCPWM #A&
Spec ID# Parameter |Description Min Typ [Max |Unit |Details/conditions
Block current consumption All modes
SID.TCPWM.1 ITCPWM1 at3 MHz - - 45 WA (Timer/counter/PWM)
Block current consumption All modes
SID.TCPWM.2 ITCPWM2 at 12 MHz - N 155 WA (Timer/counter/PWM)
Block current consumption All modes
SID.TCPWM.2A |ITCPWM3 at 48 MHz - - 650 HA (Timer/counter/PWM)
SID.TCPWM.3 | TCPWMggeo | Operating frequency - — |Fe MMz lfﬂcazﬁq"u}%% Mty
SID.TCPWM.4 | TPWMgnexr | Input trigger pulse width 2/Fc |- - ns For all trigger events
Minimum possible
width of overflow,
SID.TCPWM.5  |TPWMgyr | Output trigger pulse widths | 2/Fc |- - ns E‘c’;duir&‘?";aigfscc
compare value) trigger
outputs
SID.TCPWM.5A | TCgrgs Resolution of counter 1/Fc |- - ns .E,Aljgér:sl;w/glgi :étween
SID.TCPWM.5B | PWM PWM resolution 1YFc |- - ns Minimum pulse width of
: : RES PWM output
Minimum pulse width
SID.TCPWM.5C | Qrgs Quadrature inputs resolution |1/Fc |- - ns between quadrature
phase inputs
4.3.2 12C
xR14 1’c g
Spec ID# Parameter |Description Min Typ |Max Unit |Details/conditions
SID149 ey ?(l)%ckchurrent consumption at _ 50 UA _
SID150 lncy E(l)%cchZurrent consumption at B 135 UA ~
SID151 lncs Etlolc_ll\(/lgts)rsrent consumption _ 310 UA ~
SID152 lnca ﬂggl;cu rrentin Deep Sleep | 1 _ UA _
w15 12C TG
Spec ID# Parameter |Description Min Typ |[Max |Unit |Details/conditions
SID153 Fiac1 Bit rate - - 1 Mbps | HS I2C slave mode
002-33949 Rev. *L
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4.3.3 UART
& 16 UART B AIE
Spec ID# Parameter |Description Min Typ |Max Unit |Details/conditions
Block current consumption at
SID160 lUARTL 100 Kbps - 55 LA |-
Block current consumption at
SID161 IUART2 1000 KbpS - - 312 HA -
®R17 UARTZZ AL
Spec ID# Parameter |Description Min Typ |Max Unit |Details/conditions
SID162 Fuart Bit rate - - 1 Mbps |-
4.3.4 SPI
%18 SPI E MG
Spec ID# Parameter |Description Min Typ |Max Unit |Details/conditions
Block current consumption
SID163 ISPI1 at 1 Mbps - - 360 MA -
SID164 ISPI2 Block current consumption | _ 560 LA _
at 4 Mbps
SID165 ISPI3 Block current consumption | _ 600 UA _
at 8 Mbps
w19 SPI ARG
Spec ID# Parameter |Description Min Typ |Max Unit | Details/conditions
SPI operating frequency B ~ B
SID166 FSPI (Master; 6x oversampling) 8 MHz
SPIEIGERNRI I RAE
SID167 TDMO MOSI valid after sclock driving | _ 15 ns B
edge
MISO Valid before sclock Full clock, late MISO
Sibles DS capturing edge 20 B - ns sampling
. . Referred to Slave
SID169 THMO Previous MOSI data hold time |0 - - ns capturing edge
SPIMIGE R RAE
MOSI valid before sclock
SID170 TDMI capturing edge 40 - - ns -
SID171 TDSO gd'zg valid after sclock driving | _ ~ |42+3Tcpulns | Tepy=1/Fepy
MISO valid after sclock driving
SID171A TDSO_EXT edge in Ext. Clk mode - - 48 ns -
SID172 THSO Previous MISO data hold time |0 - - ns -
SID172A TssELssck | SSELvalidto first SCKvalid |00 | _ B ns B
edge
002-33949 Rev. *L
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4.4 FhiE2%
%20 Flash E A&
Spec ID# |Parameter Description Min Typ Max Unit Details/conditions
SID173 Vee Erase and program voltage |1.71 |- 5.5 v -
SID173A lpw Page write current at 16 MHz |- - 3.5 mA 5.5V Vppp
%21 Flash 327 4&
Spec ID# |Parameter Description Min Typ |[Max Unit Details/conditions
Row (block) write time (erase _
SID174 TROWWR|TE and program) - - 20 ms Row (blOCk) =256 byteS
SID175 TROWERASE Row erase time - - 16 ms -
Row program time after _ _ _
SID176 TROWPROGRAM | grase 4 ms
SID178 TBULKERASE Bulk erase time (32 KB) - - 35 ms -
SID180 TbevPrROG Total device program time |- - 7 s -
SID181 Fenp Flash endurance 100K |- - cycles -
Flash retention. Ty < 55°C,
SID182 FrReT 100 K P/E cycles 20 - - years -
Flash retention. T < 85°C,
SID182A - 10K P/E cycles 10 - - years -
Number of wait states at CPU execution from
SID256 TWS48 48 MHz 2 - - flash
Number of wait states at CPU execution from
SID257 TWS24 24 MHz 1 - - flash
4.5 RARER
[
4.5.1 EBE i (POR)
®22 LS (PRES)
Spec ID# |Parameter Description Min Typ Max Unit Details/conditions
SID.CLK#6 |SR_POWER_UP | Power supply slew rate 1 - 67 V/ms At power-up
SID185 VRiSEIPOR Rising trip voltage 0.80 |- 145 |V -
SID186 VEALLIPOR Falling trip voltage 070 |- 14 Vv -
=23 Vcep By EB (BOD)
Spec ID# |Parameter Description Min Typ |Max Unit Details/conditions
BOD trip voltage in Active
SID190 VEALLPPOR and Sleep modes 1.48 - 1.62 \ -
BOD trip voltage in
SID192 VEALLOPSLP | peep Sl%ep & L |- 15 v -
002-33949 Rev. *L
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4.5.2 Swp ¥
*24 SWD EOXME
Spec ID# |Parameter Description Min Typ Max Unit Details/conditions
SID213 F_SWDCLK1 3.3V<Vppp<5.5V - - 14 MHz SWDCLK <1/3 FCPU
SID214 F_SWDCLK2 1.71V<Vppp<3.3V - - 7 MHz SWDCLK <1/3 FCPU
SID215 T_SWDI_SETUP |T=1/f SWDCLK 0.25*T |- - ns -
SID216 T_SWDI_HOLD T=1/f SWDCLK 0.25*T |- - ns -
SID217 T_SWDO_VALID |[T=1/fSWDCLK - - 0.5*T ns -
SID217A T_SWDO_HOLD |[T=1/fSWDCLK 1 - - ns -
kv =3
4.5.3 A& E#x57% 2% (IMO)
& 25 IMOEL T HING
Spec ID# |Parameter Description Min Typ Max Unit Details/conditions
IMO operating current at
SID218 liMo1 48 MH2 - 250 HA -
SID219 oo IzhﬁcleoHp;eratlng current at _ 180 LA B
®26 IMO AC #1&
Spec ID# |Parameter Description Min Typ Max Unit Details/conditions
Frequency variation at 24,
SIb223 FimoToL 32,gnd 48yMHz (trimmed) |~ - *2 % B
SID226 TsTARTIMO IMO startup time - - 7 Us -
SID228 TyTrMsIMO2 | RMS jitter at 24 MHz - 145 - ps -
MRAE S S S
4.5.4 SRR R %23
w27 ILO E G
Spec ID# |Parameter Description Min Typ |Max Unit Details/conditions
SID231 o2 gI_ZOKoHpZeratlng current at B 03 1.05 UA B
+28 ILO 3T FHIAG
Spec ID# |Parameter Description Min Typ |Max Unit Details/conditions
SID234 TstaRTILOL ILO startup time - - 2 ms -
SID236 TiLobuty ILO duty cycle 40 50 60 % -
SID237 FiLoTriM1 ILO frequency range 20 40 80 kHz -
002-33949 Rev. *L
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Features Packages
Category Product g Temp range (°C)
g. H Ew % )
S | 5| 5| £ 5|2 | §| 8| ¢e| & | & | %
= [ & S £ 3 (= b 5 S = ]
CY8C4025LQI-T412 24 32 4 1 - - 2 2 19 X - - -40to 85
CY8C4025LQI-T412T 24 32 4 1 - - 2 2 19 X - - -40to 85
CY8C4025LQI-T411 24 32 4 1 - - 2 2 11 - X - -40to 85
CY8C4025FNI-T412T 24 32 4 1 - - 2 2 21 - - X -40to 85
CY8C4025LQI-T442 24 32 4 - 1 - 2 2 19 X - - -40to 85
CYB8C4025FNI-T442T 24 32 4 - 1 - 2 2 21 - - X -40to 85
CY8C4045LQI-T412 48 32 4 1 - - 2 2 19 X - - -40to 85
CY8C4045LQI-T411 48 32 4 1 - - 2 2 11 - X - -40to 85
4055 CYBC4045FNI-T412T 48 32 4 1 - - 2 2 21 - - X -40to 85
CY8C4045LQI-T442 48 32 4 - 1 - 2 2 19 X - - -40to 85
CY8C4045LQI-T441 48 32 4 - 1 - 2 2 11 - X - -40to 85
CY8C4045FNI-T442T 48 32 4 - 1 - 2 2 21 - - X -40to 85
CY8C4025LQI-T441 24 32 4 - 1 - 2 2 11 - X - -40to 85
CY8C4025LQI-T452 24 32 4 1 1 1 2 2 19 X - - -40to 85
CY8C4025FNI-T452T 24 32 4 1 1 1 2 2 21 - - X -40to 85
CY8C4045LQI-T452 48 32 4 1 1 1 2 2 19 X - - -40to 85
CY8C4045LQI-T451 48 32 4 1 1 1 2 2 11 - X - -40to 85

*
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Features Packages
Category Product g Temp range (°C)
E H Eﬂa % )
S = = & g 2 = a o <"'zsa <"'zsa §
5 E: = % - 3 5 g z 3 & &
= s 7 (3] - = = 7] (U] N - ~N
CY8C4045FNI-T452T 48 32 4 1 1 1 2 2 21 - - X -40t0 85
406 CY8C4025L.QI-T451 24 32 4 1 1 1 2 2 11 - X - -40t0 85
CY8C4026LQI-T412 24 64 8 1 - - 2 2 19 X - - -40t0 85
CY8C4026LQI-T412T 24 64 8 1 - - 2 2 19 X - - -40t0 85
CY8C4026LQI-T411 24 64 8 1 - - 2 2 11 - X - -40t0 85
CY8C4026FNI-T412T 24 64 8 1 - - 2 2 21 - - X -40t0 85
CY8C4046LQI-T412 48 64 8 1 - - 2 2 19 X - - -40t0 85
CY8C4046L.QQ-T412 48 64 8 1 - - 2 2 19 X - - -40t0 105
CY8C4046LQI-T411 48 64 8 1 - - 2 2 11 - X - -40t0 85
CY8C4046FNI-T412T 48 64 8 1 - - 2 2 21 - - X -40t0 85
CY8C4026LQI-T442 24 64 8 - 1 - 2 2 19 X - - -40t0 85
40x6 CY8C4026FNI-T442T 24 64 8 - 1 - 2 2 21 - - X -40t0 85
CY8C4046L.QI-T442 48 64 8 - 1 - 2 2 19 X - - -40t0 85
CY8C4046L.QI-T441 48 64 8 - 1 - 2 2 11 - X - -40t0 85
CY8C4046FNI-T442T 48 64 8 - 1 - 2 2 21 - - X -40t0 85
CY8C4026LQI-T441 24 64 8 - 1 - 2 2 11 - X - -40t0 85
CY8C4046L.QI-T452 48 64 8 1 1 1 2 2 19 X - - -40t0 85
CY8C4046LQI-T451 48 64 8 1 1 1 2 2 11 - X - -40t0 85
CY8C4046FNI-T452T 48 64 8 1 1 1 2 2 21 - - X -40t0 85
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Infineon

Field

Description

Values

Meaning

cysc

Infineon prefix

4

Architecture

PSOC™4

Family

PSOC™ 4000 family

PSOC™ 4100 family

PSOC™ 4200 family

CPU speed

24 MHz

48 MHz

Flash capacity

16 KB

32 KB

64 KB

128 KB

256 KB

384 KB

DE

Package code

TQFP (0.8 mm pitch)

TQFP (0.5 mm pitch)

QFN

SSOP

CSpP

Temperature range

Industrial

Extended Industrial

Series designator

PSOC™ 4 S-series

PSOC™ 4 M-series

— —|Tm|Tu| = O o|N|ofO|bd|D|INMNIN[HR|O|SM]I
=00 Z<(OE§

PSOC™ 4 L-series

o)
—

PSOC™ 4 Bluetooth® LE-series

T

PSOC™ 4T series

XYz

Attributes code

000-999

Code of feature set in the specific family

TEERT =M mes R e nRil:

CY8C 4 ABC DE F—S XYZ

[ =

Attributes code
Series designator
Temperature range
Package code

Flash capacity

CPU speed
Family within architecture
Architecture

Infineon prefix

Example:
CY8C4025LQI-T412

CY8C: Infineon prefix
4: PSoC™ 4 MCU
0: 4000 family

2: 24 MHz

5:32 KB

LQ: QFN

I: Industrial

T: 4000T series
412: Feature set

BIEF

31
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8 B T fEA PSOC™ 4000T LA TR AN A EE BN EE LR E:
» CAPSENSE™ 5 Rl BY CSD %5

+ CAPSENSE™ CSX #2411

+ CAPSENSE™ F. 5 CSX /B3R

kS 1 4 1 3 1 2 1 1
S 1 !
PSOC™ 4000T Device I0s X T N Inductive Buttons
,-’;——'—,\
wDDD  VCCD .’.ﬁ// \\\\‘E
SX. RX‘(°>—&‘EHDQM 1\\ /I:l[
o \\&\;;/ﬁ o
c1 cz BTN1
——4.7uF = —0.1uF
1BV S0V s
= - |-|l.
Q il ] o4
5X TXIO——221 p1g § i E‘:’Dq L \\\;—'ﬁ [ E\.g\?uF
15x Rx1gES——E pag 1 CSD SH BTNz ‘17
ISX_TX K] P21 14 SLDR_SEGO
26 _SCL P22 = SLDR_SEG1
2C_SDA: H P23 SLDR_SEG2
1SX_RX2: —1 P24
5 CYBCAD4ELOI-TASZ 12 CMOD2
CSX_TX P25 P43
E: = P42 :5 CMOD1 €S8BT CAPSENSE™ CSD Button
CSX_RXB: 7| P30 P41 g SLDR_SEG3 —
P3 2 P32 P40 SLDR_SEG#4 F \!
. Paa L3 s 1 RS SELOHM gy g N
o « g \ A
[ i e - -~
N
CSD Button
& § T
1_H5 R6 560 OHM
S8 a3 !
| s () TR
» v K
vo CMOD Capacitors
Reset Button CMOD] CAPSENSE™ CSX Button
C5 ||2.2nF CSB2
= CMODAGO ==t—] lsov—
2 4
01 . [O CMOD2Z 1 R8 2K
*RES_LED) H4Y 5 AN CSX TX
B sl L cMon2 £6 |l22nF 4 i N
or ol o< [
0.1uF  PTS815SJG250SMTRLFS _
16V
% ~ LS Bullon 5] K40 csx RxB
: PSOC™ 12C Host Interface
4 Programming Header CAPSENSE™ CSX 5 Segment Slider H
vDDD csst
VDDD 1
A SLOR SEGEO)—BllanA 26 |
H
12 J2 = R13 2K
O3 xmes.L # o SLOR_SEG{QI——AAN
07 WOTLR 90K “RES 1 Oz 2C SCL R14 2K
(= T P33 o5 12C SDA SLDR SEGEO»—— A e |
=, 7*2 P32 H3 HOST_INTERRUPT 3
o SLOR_SEG{O—RIS A A2
A HDR 5 Al
4 HDR 4 SLOR SEGLCI—RIE A A 2K
5-Seg Slider
I I I E] I

& s CAPSENSE™ BN T RS EREE

KREEIRIBENNAEZERHITER, BATFRIAERIKIEFMHANSS619 -PSOC™ 4 MCUREHIZITHEESE
17

BXEFMEE, BESRATX:
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PSOC™ 4000T 328 25-WLCSP. 24-QFN # 16-QFN i3, T 30 IR THERTHNHEERS,

30 HEFH
Spec ID# Package Description Package diagram
BID20 25-pin WLCSP 0.35 mm pitch 002-34703
BID27 24-pin QFN 4 x4 x 0.6 mm height with 0.5 mm pitch 002-16934
BID34A 16-pin QFN 3x3x 0.6 mm height with 0.5 mm pitch 001-09116
=31 HIRARE
Parameter |Description Package Min Typ Max | Unit
TA Operating ambient temperature - -40 25 105 |°C
TJ Operating junction temperature - -40 25 125 |°C
TJA Package 0, WLCSP 25 (0.35 mm pitch) - 5248 |- °C/Watt
TJC Package 0,c WLCSP 25 (0.35 mm pitch) - 0.50 - °C/Watt
TJA Package 0, QFN 24 (0.5 mm pitch) - 20.53 |- °C/Watt
Tuc Package 0,c QFN 24 (0.5 mm pitch) - 18.26 |- °C/Watt
TJA Package 0, QFN 16 - 51.85 |- °C/Watt
TJc Package 0,c QFN 16 - 24.38 |- °C/Watt
=32 El AR {ERE
Package Maximum peak temperature Maximum time at peak temperature
All 260°C 30s
x33 HEBHFL (MSL) , IPC/JEDEC J-STD-020
Package MSL
WLCSP MSL 1
QFN MSL 3
, 002-33949 Rev. *L
IR 23

2025-09-18



PSOC™ 4 MCU: PSOC™ 4000T ##EF1h

EF Arme® Cortex®-M0+ CPU

HERER

7.1 HiEE
CORNER Za A1 CORNER
5 4 3 2 1
5]
L
OO0OPOO| a
SJOXOXORONN-
w - w Heodool:
& OO0OQQOO|»
DOOOQY |«
2X |[ex[0.03|C —
[©]0.03]¢] M B o
B [eD] o\
2X [&]0.03]C D1}
TOP VIEW =
E— BOTTOM VIEW
DETAIL A
[ | oeed
el b 2. o I | ( |
} a \—25><¢b& L N
oo T <
DETAIL A ' SIDE VIEW
DIMENSIONS NOTES:
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. | NOM. | MAX | 2. SOLDER BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
A ) ~ loss7 | 3 "e"REPRESENTS THE SOLDER BALL GRID PITCH.
o] 4 SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
D 1961 BSC N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
E 2.046 BSC SIZE MD X ME.
D1 1.40 BSC /5\ DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A
o1 140 BSC PLANE PARALLEL TO DATUM C.
D - /B\"SD" AND "SE” ARE MEASURED WITH RESPECT TO DATUIMS A AND B AND
T . DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
N 2 "SD" OR "SE" = 0.
2 | 0tss ‘ 0218 ‘ 0243 WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
. pp— SD" = eD/2 AND "SE" = eE/2.
/?\ A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK,
sk 0-3585C METALIZED MARK, INDENTATION OR OTHER MEANS.
SDISE 0.00 BSC 8. JEDEC SPECIFICATION NO. REE. - N/A.
002-34703 **
= 9 25 FR WLCSP (1.961 x 2.046 x 0.467 Z=3K) FN25D
) 002-33949 Rev. *L
BIEFM
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PIN # 1 1D,
SEE NOTE #10

SEE DETAIL "A"

0.225

[0.08]C]

[#]o.1o]c

£]0.10]C[A]

[ O.IOIC|A

SEATING

LASER MARK FOR PIN 1
IDENTIFICATION IN THIS AREA

PLANE

MNOTES
1. ALL DIMENSIONS ARE IN MILLIMETERS.

FACKAGE BODY.

6. PACKAGE WARPAGE MAX 0.08 mm.

OF EXFOSED PAD FROM MEASURING.
8. APFLIED ONLY TO TERMIMNALS.

9. JEDEC SPECIFICATION MO. REF: N.A

10. INDEX FEATURE CAM EITHER BE AM COFTION 1- "M

OFTION 2 : CHAMFER.

BOTTOM VIEW
DIMENSIONS
SYMEOL
MIN. | NOM. | Max.
A — | — | oe0
Al oo0 | — | oos
A3 (Cption 1) 0.152 REF
A3 (Cption 2) 0.127 REF
b 013 | 0.25 | 020
D 4,00 BSC
Dz | 285 | 275 | 285
E 4,00 BSC
E2 | 285 | 275 | 285
L 030 | 040 | 050
e 0.50 BSC
R 009 | — | —

TOP VIEW SIDE VIEW
_ 02 [@]o.10@]c[A[8]
= 1
éJUUUUL [&[o.10@Ic]AlE]
[3 (]
! g
) [an
ST Ta ¢ Bl ] Br 1
:t:;, ., 9 { 2+ " co 25I
} 17 Y ':P o 1 i
?)}‘mnﬁﬂgLL T alala alala
*EL-__ L & DETAIL "A” (OPTION 1) DETAIL "A" (OPTION 2)
o

2. DIE THICKNESS ALLOWABLE IS 0.305 mm MAXIMUM{ 012 INCHES MAXIMUM)
3. DIMENSIONING & TOLERANCES CONMFORM TO ASME Y14.5M. -1804.

4. THE FIN #1 IDENTIFIER MUST BE FLACED OM THE TOF SURFACE OF THE
FACKAGE EY USING INDEMNTATION MARK OR OTHER FEATURE OF

5. EXACT SHAFE AND SIZE OF THIS FEATURE IS OPFTIOHAL

7. APFLIED FOR EXFOSED PAD AND TERMINALS. EXCLUDE EMBEDDING FART

AOUSE BITE" OR

002-16934 *E

10

TIEFM
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TOP_VIEW SIDE_VIEW BOTTOM VIEW
3.00£0.10C
6 13 13 16 /H¢Wﬁm
@ l uuu A
1 12 12 [ 1T 0.25+0.05
—PIN 1 DOT p ) (. T
3 - 4
- 0.50+0.10
9 [ CH+—
‘ > nong
> 8 4| |=—0.504+0.10
NOTES
1. REFERENCE JEDEC # M0-220
2. ALL DIMENSIONS ARE IN MILLIMETERS 001-09116 *)
= 11 16 5|BI QFN (3x3x0.6 Z3¥) LG16A/LD16A (SEBGIR) , (PG-USON-16)

TIEFM
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Acronym Description

abus analog local bus

ADC analog-to-digital converter

AG analog global

AHB ﬁlI\J/ISBA (advanced microcontroller bus architecture) high-performance bus, an Arm® data transfer
ALU arithmetic logic unit

AMUXBUS analog multiplexer bus

API application programming interface

APSR application program status register

Arm’ advanced RISC machine, a CPU architecture

ATM automatic thump mode

BW bandwidth

CAN controller area network, a communications protocol

CMRR common-mode rejection ratio

CPU central processing unit

CRC cyclic redundancy check, an error-checking protocol

DAC digital-to-analog converter, see also IDAC, VDAC

DFB digital filter block

DIO digital input/output, GPIO with only digital capabilities, no analog. See GPIO.

DMIPS Dhrystone million instructions per second

DMA direct memory access, see also TD

DNL differential nonlinearity, see also INL

DNU do not use

DR port write data registers

DSI digital system interconnect

DWT data watchpoint and trace

ECC error correcting code

ECO external crystal oscillator

EEPROM electrically erasable programmable read-only memory

EMI electromagnetic interference

EMIF external memory interface

EOC end of conversion

EOF end of frame

EPSR execution program status register

ESD electrostatic discharge

ETM embedded trace macrocell

FIR finite impulse response, see also IIR

FPB flash patch and breakpoint

FS full-speed

GPIO general-purpose input/output, applies to a PSOC™ pin
iR g a7 002-33949 Rev. *L

2025-09-18
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Acronym Description
HVI high-voltage interrupt, see also LVI, LVD
IC integrated circuit
IDAC current DAC, see also DAC, VDAC
IDE integrated development environment
I2C, orliC Inter-Integrated Circuit, a communications protocol
IIR infinite impulse response, see also FIR
ILO internal low-speed oscillator, see also IMO
IMO internal main oscillator, see also ILO
INL integral nonlinearity, see also DNL
I/0 input/output, see also GPIO, DIO, SIO, USBIO
IPOR initial power-on reset
IPSR interrupt program status register
IRQ interrupt request
IT™ instrumentation trace macrocell
LCD liquid crystal display
LIN local interconnect network, a communications protocol.
LR link register
LUT lookup table
LVD low-voltage detect, see also LVI
LvI low-voltage interrupt, see also HVI
LVTTL low-voltage transistor-transistor logic
MAC multiply-accumulate
MCU microcontroller unit
MISO master-in slave-out
NC no connect
NMI nonmaskable interrupt
NRZ non-return-to-zero
NVIC nested vectored interrupt controller
NVL nonvolatile latch, see also WOL
opamp operational amplifier
PAL programmable array logic, see also PLD
PC program counter
PCB printed circuit board
PGA programmable gain amplifier
PHUB peripheral hub
PHY physical layer
PICU port interrupt control unit
PLA programmable logic array
PLD programmable logic device, see also PAL
PLL phase-locked loop
PMDD package material declaration data sheet
POR power-on reset
iR g 28 002-33949 Rev. *L
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Acronym Description
PRES precise power-on reset
PRS pseudo random sequence
PS port read data register
PSRR power supply rejection ratio
PWM pulse-width modulator
RAM random-access memory
RISC reduced-instruction-set computing
RMS root-mean-square
RTC real-time clock
RTL register transfer language
RTR remote transmission request
RX receive
SAR successive approximation register
SC/CT switched capacitor/continuous time
SCL 12C serial clock
SDA 1C serial data
S/H sample and hold
SINAD signal to noise and distortion ratio
SIo special input/output, GPIO with advanced features. See GPIO.
sSocC start of conversion
SOF start of frame
SPI Serial Peripheral Interface, a communications protocol
SR slew rate
SRAM static random access memory
SRES software reset
SWD serial wire debug, a test protocol
SWv single-wire viewer
TD transaction descriptor, see also DMA
THD total harmonic distortion
TIA transimpedance amplifier
TRM technical reference manual
TTL transistor-transistor logic
X transmit
UART Universal Asynchronous Transmitter Receiver, a communications protocol
UDB universal digital block
USB Universal Serial Bus
USBIO USB input/output, PSOC™ pins used to connect to a USB port
VDAC voltage DAC, see also DAC, IDAC
WDT watchdog timer
WOL write once latch, see also NVL
WRES watchdog timer reset
iR g 29 002-33949 Rev. *L
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Acronym Description
XRES external reset 1/0O pin
XTAL crystal
YR 40 002-33949 Rev. *L
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Symbol Unit of measure
°C degrees celsius
dB decibel
fF femtofarad
Hz hertz
KB 1024 bytes
kbps kilobits per second
Khr kilohour
kHz kilohertz
kQ kiloohm
ksps kilosamples per second
LSB least significant bit
Mbps megabits per second
MHz megahertz
MQ megaohm
Msps megasamples per second
PA microampere
uF microfarad
uH microhenry
us microsecond
uv microvolt
W microwatt
mA milliampere
ms millisecond
mvV millivolt
nA nanoampere
ns nanosecond
nv nanovolt
Q ohm
pF picofarad
ppm parts per million
ps picosecond
s second
sps samples per second
sqrtHz square root of hertz
\Y volt
HAET " 002-33949 Rev. *L
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Document Date Description of changes
revision
*J 2025-01-13 Publish to web.
In Table 10, updated description of Spec ID# ‘SIDMSC_7’ and added new
Spec ID# ‘SIDMSC_TA’.
*K 2025-03-28 Removed Spec ID# “SIDMSC_21" in Table 12.
Updated maximum values of Taand Tsin Table 31.
Added moisture sensitivity level for WLCSP package in Table 33.
Updated the ENOB resolution in ““Features” on page 1.
Added AN241228 and AN241195 in the “Development ecosystem” on
*L 2025-09-18 page 3.
Added the MPNs: CY8C4025LQI-T412T, CY8C4026LQI-T412T, and footnote in
Table 29.
YR - 002-33949 Rev. "L

2025-09-18



N

)

FAER, AXHNRXERRSGES, NAEEFANRR CRREHTFXIEX, ZRXEXNHESE, FAAEAEFIERZEK

1o

RTFEFIIERERER T BtiEF, UNRESHFNERIETHNER, RENPXEXSEMNEXRAIEXE XA EF

EARRERZ AL,

Ftt, FHAEBHREIZ P SOR AR A SR FT 5 SR A& R152, 158 I http://www.infineon.com
BEXBRXMAPIGEX RS Z BEFEERAES, URHNEXXMANE, FEOARTESARAEIIERNE,

EBNMREREXHE, RTERSHIER LRGP, B CERWERFIEPRIREENTARTES FEREEMmERE
RS EERASEREN SR, R OERRIBRGERFHNTEEIERESE. MEREFRELRREA, BFREFERAETX

o

Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

hizZs 2026-04-20

Infineon Technologies AG AR,
== Neubiberg 85579

h#X © 2026 Infineon Technologies AG
3= ESiE YN
REFTENF,

Do you have a question about this
document?

Email:

erratum@infineon.com

EEE

Infineon Technologies AG & ELXEX AT (LU T{E
R "RTCR") HEFREMRMANTR (T8

BENR, B EBEGRRGRTEAMR)
(LUFEH "=R") , MEFEFSR VAR
HIIEZRME Y & F S E A BE Y B R R &1,
ME LRESFRHEMBENY, WEEFIERB
RYVEZHESRM. REER CAPHPEREN
BRT, BRN—RERMEAHFIIEHNETE
EHESHNREA NE VEEBAR.

RN, HKEREENMRILE =AM
FRERIEMATRIE, BIANSS4ERE/BIE%E
FAMEEH M RIRIE.

RRNSH M. MANE A WEM~RNAE
ERAAXNEMES A XL B ERTE
FHEBEHF AR,

AR E S BRI AE R AR BRI EER
BERRKRER. FRERETGEF @ RN A
MEFREARNERL, HEANBMES
BEABPREIEAX AP EEHNRERXRARK
. BERERMEERRIT. REMNKTUANA
HDgEEM T 2lE, HFETSEERBEXIER
EXO

PRAERTCOEZZTAMRIE, SN-RF SR TE
I ™= S PR S o A = m B RS R A S I T
SSBABMHENNAE. B8, LARMEHTY
&P ERORBARIITAEERN LR MNP E
AfAEm, BEREFNEAHELBEE

RYORARMREREEHER, W (EERX
&) (UrhG) % 44b &, BEHABRETE AR
TR (TDM) RIALF),

MRFmEER2IEE:
HTFEATRERERFAEEN TS, RE~Mm
RIT R, BROEFRIEFMASEA
2. BEFSWBHER, HFREHMFR
(UFEH"Z2FE") , ROENERRLSR
R EBEREE,

WMRASHEE 25| AR

RIEXE. BEMEFEMERKNAR=IOER
MFY, ZREPRTCEZME. R ORREME
F, B, &R BEIR IR M AR A RA
WEYRE L A3 o

MR EBEANRERIINMY, R OERFIEF
BB, EHMIERY. RAIER LR AR RNIR =
B (BREEER) © (a) WFLURRBRE IR
HEVER Y, (RIESRARRIERME SR ZIRGH
FEREBEHS=G; K&(b) FUZ#HELHE
(binary code)FZ 3t IhmILLimAA P 2 & %34,
RERFEROEBEEFT R, BIEXNRREHITE
AEMER. Sfl. BK. BFHHmF. X
M. BA. REZFFNEZHEURNEIEAE
B, BHRABERENE CEDRAERIAN
https://www.infineon.com,


http://www.infineon.com/
mailto:erratum@infineon.com
https://www.infineon.com/

	概述
	特性
	开发生态系统
	• 开发工具
	• WLCSP引导加载程序软件包

	ModusToolbox™ 软件
	目录
	框图
	图 2 框图

	1 功能定义
	1.1 CPU 和存储器子系统
	1.1.1 CPU
	1.1.2 Flash

	1.1.3 SRAM
	1.1.4 SROM
	1.2 系统资源
	1.2.2 时钟系统
	图 3 MCU 时钟架构

	1.2.3 IMO 时钟源
	1.2.4 ILO 时钟源
	1.2.5 看门狗定时器和计数器
	1.2.6 复位
	1.3 固定功能数字模块
	1.3.2 串行通信模块 (SCB)
	1.3.2.1 I2C 模式
	1.3.2.2 UART模式
	1.3.2.3 SPI 模式

	1.4 GPIO
	1.5 特殊功能外设
	  图 4 简化多传感转换器（MSCLP）

	1.5.1.2 电感式传感 (ISX)


	2 引脚分布
	各种电源引脚的功能如下说明:
	备用引脚功能


	3 功率
	3.1 模式 1：2.0 V 至 5.5 V 外部电源
	图 5 外部电源 (电压范围从 2.0 V到 5.5 V，使能内部稳压器)
	3.2 模式 2：1.8 V ±5% 外部电源


	4 电气规格参数
	4.1 绝对最大额定值
	4.2 器件级规范
	4.2.1 GPIO
	4.2.2 XRES
	4.2.3 MSCLP 功能块
	4.2.3.2 电感式传感规格
	4.3 数字外设

	4.3.2 I2C
	4.3.3 UART
	4.3.4 SPI
	4.4 存储器
	4.5 系统资源
	4.5.2 SWD 接口
	4.5.3 内部主振荡器 (IMO)
	4.5.4 内部低速振荡器


	订购信息
	6 应用示例原理图
	7 封装信息
	7.1 封装图

	8 缩略语
	9 文档惯例
	9.1 计量单位
	修订记录




