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PSoC™ 4000S88F B & — NAFIRIR, ZIRIRIAFINERSCPURERS, USERERFERN T
JhiREYEl, IARINFEINTEAEIR AT 7E LIRS 948 MHZBYE R F LM N ERPIRTS (WS) B3 a) B ia)o
B NFEMESS, AFREEER AR]85 9 SRAMIA 8] B E1HY85%,

3.1.3 SRAM
4KBHISRAMBENSTE T 1ESME 948 MHzRIE R T H TS HEHRESHIAE,

3.1.4 SROM
o, IREEISEROMER S S| SHRE 712K,
3.2 RAARIR

3.2.1 HERS

“ERVER O IEMIEIAR T IR RA T 19T, EAAREEKEHEEMEXHER, HIERE
NFEN (B0, EBE(IL(POR) , BEIBEKFARIESTEFARNKT, EMKEN (a0, &
MEZEEE) o PSoC™4000S KALENIMBEBIRME, BETEN 1.8V5% (IMNFRE) K 1.8FE55V
(RERE) , FEAE=MTFENBFEN, XEEXZENRIREBERAEE, PSoC™4000S i
HIERD. BEERFDR EER{EIIFEET,

FRrEFRAEENER THAEIETT. CPUFZRSE (CPU. INTEFISRAM) TEREERIET F#ATEH 1T X, (B
FREIMNSFIRITE R £ IR SHR SIS, EREEREERT, SREHMEXBREBEXA,
MIZIEXIREE ST E35 pso

MR 10 002-00123 Rev. *Q
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TheEERE X

3.2.2 B Eh R S

PSoC™ 4000SEY ¥ R AN FENHHFTE FRAG IR, HEBESZNWHRSARN UESHEHEREZ
EEITUIRTMEE ERBK R, I, ZENHRFAIHERERASEMTRESE L.

PSoC™ 4000SHYRTFh R BIFENZBE IR FH 28 (IMO). ANEPIRSTIRZHES (ILO). — 132 kHZATH SRIAIR H 28
(WCO), FHHEEFBIEN—IINERETEN, ZRFIRE T B O 47Es, BT AIMERFEMEHANKN S, 3

G, IR T 9 IN2E, MM UART £ E = 23R R R AT 5,

1BIE 940 HFCLK 152 0] LIE B BB FAREINA A F IMEKHIEI Z B #h, PSoC™ 4000SEH /\ MBS Fh 3 40igs; H
DB DI INEs. 160D INEsAENS RIEE RFBAEYSNZEE, PSoC™ Creator St X1 F1ZINEE,

»
I —> HFCLK
IMO Divide By
248 | 7|

External Clock [}

HFCLK

&3 PSoC™ 4000S MCU B §h%2#4

3.2.3 IMOBY $h &R

7EPSoC™ 4000SH, IMORFENIBATHIE, 1ENNIN T IZPXTEHITEELUAZIMERIEE, IMO BRI\
EF 24 MHz, FTLURLLTEH M 24 JA%ER 48 MHz: 4 MHz. IMO HIBOERZE F9+2%5

3.2.4 ILO B bR

ILOB— MRIRINFERV40 kHZRH2S, T ERTERTREEREN TEI JIWER2S (WDT) Fl1FMZHY
Bt FIBIMOREILOIREHITERES Al LIRS B E., R ORIBRHT —1MBATFREB R EF A,

3.2.5 BY 4 SRR 3728 (WCO)

PSoC™ 4000S BY ¥ F R 4IR BESS IR H— B T8 HBY = N BB VRS IR 528 (32 kHz By Eh&iR)e WCO
IR A IFIFIMOBTE BI32 kHZIR %28, PSoC™ 4000S 2518 % _EHY WCO FiZEHES! LFCLK BF WDT,
b, F3%#FRTC IhEE,

MR 11 002-00123 Rev. *Q
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3.2.6 B AER S

R B ILOMBY SHiEIR A B I T E B SR AT 5, XA E I REERIEX TMAETIF. S5, MRS
BHERKRERS ZEI A, WEERE INENL. B REMEERHT RN EIERFESENIER.
3.2.7 RESET (£ 1iI)

A LA E MR (BRI E (L) B PSoC™ 40005, BEUEHRRI N, HEeBHARSHMERE—TPENNR
So BENFRRIERAETFRA, ZFFRNABTEEMIEFREAE, ATAPEIRGHESLR
Eo XRES FIRJRFINIBENL, REBFEY. XRES 5IHIBE—1AERLAIEFR (KIZFERE).

3.2.8 BESE
PSoC™4000S &E RAEMCAFIEENFTERIESE, NLLIRBIRMET 1.2VEEZBE, IDACETF+5%
5%,

3.3 RIAIE IR

3.3.1 {RIh#EEBELL B R (LPC)

PSoC™ 4000S B—XJRETEREEARIE IV T TIEBVRINFELLARES. XA, SRINRSIRRINZAE, IR
FEIRIFER I P iz SN B E R P

RFERALRBRLBEFTEHITEL L, LWBRIRE, RIFETE— TR IFERI TRE (ELHTE
KT, LRBBETHESFTUBERARERLIR), IR LPC ItHEEAEIE 5L,

3.3.2 EEIDAC
PSoC™ 40005 AT NDAC, B LIRENSE FEEAIS B, XL IDAC BA A HIEHETER,

3.3.3 BERSLE%

PSoC™ 4000S BB MNELES B BIAMECIEIIE%. T #FHAMUXEL) 5 B4 v RIZRIEINFF 48
%, BEXERX, SHARNIEEEIR (IDAC. tbIkEs) Al&EEZE /0w O _ERYE S | f,

3.4 ARIEFIEIR

BIZRIZ Smart 1/0 R FFXH LUT 1R, ZIEIRARIFEREE GPIOUR 5| LRSS LI AR
(Boolean) ThBE, Smart 1/0 BITEEZES A RV G B Laiin L5 S L3172 4E18(E,

MR 12 002-00123 Rev. *Q
2024-03-14



PSoC™ 4000S MCU -""f"f
ETF Arm°® Cortex®-M0+ CPU < ||'l ineon ,

TheEERE X

3.5 &l E T EERN F HRIR

3.5.1 E BT 28/1H SR/ PWM (TCPWM) HRIR

TCPWM EBRBE— AP AR EAIRKENI6(ITEES. B, TE—NMERTER, BTFERAES
fF (ATEERI/OEMH) BETHEE;, — NEFESR, BT ELENBHEMME T8 CIRENITHRESET
AR 1ZE80ME) 2L iREERS, ATEREER PWM S LEHIHMILLRERES. ZIERERHETIE
M A R B AR ENEN e R RS, X, XLERE T UENTTRIZEFEX B E R PWM iatH
. ©EBE—MBLE (Kil) 3N, BTFERFHEETENRS; 50, ERTIRARMEALZF, HHIIFR
B, FEILENXFARTIFETRIPWMIMABEFRIIM T, EPSoC™ 4000SHHE N TCPWMIEIR,

3.5.2 RITHEEIR (SCB)

PSoC™ 4000S E£E RN RBITEESEIR, RIECEHSPI. 12C ¢ UART IhEE,

PCHER, . Y PCIEREM T RBMZEMNED (CREBIFZ TN, ZIEREEIELIEIX 1 Mbps BERE
THIRIRR Plus), HEEREMEDER, aFL CPUIFRIFSEIER, ©if%IFEZI2C, AJ7E PSoC™ 4000S
HRFEREIZEHFEUSTEE, FERIE 2C@EERUANRESEMNIETIRE, i, ZERTIF S HRE
iltFO gg??%ﬂ&%ﬂt‘i?&, BTN CPU RENERIERIBTIE], AAE/LD T BT CPU RAEIR BT ISEN ST S B A BT FhiE
12C IMEFHER BEH 1°C REFSERAP FM (UM10204) FENE IC iREER MR EERIEE. 12C B4

I/0 KB RIE A GPIO 2,

ELULTFJLAE, PSoC™4000S RE2fFEI1XC HME:

» GPIO BT R B EREINRE, RLLARERIFERIHILTFHE PC RKE L,

UARTIEER: XZ—NEITEESIA 1Mbps UL INEE UART, B AESELIEZO (LIN). £09MEO (IrDA) #0
EREF (1S07816) i, XL EFEBBEAS UART HiXHISTE MY, I, BIRZIFNZAIEEIEL, It
B A UNEZZE AR TXAMIINEG, ZHFEAUARTINEE, WEHBRIEHEIR. FRCIFIMEIR,
— N 8EMRENFIFORFEKMCPUIRSIER,

SPIER,: SPIET ZiFE=Motorola SPI. TISSP (RN T — AT AP SPI4R#IS2SAY R shRk 4) 0
National Microwire (SPIBY¥XXTHZ K)o 1ZSPIHEIRB] LUFEFIFIFO,

MR 13 002-00123 Rev. *Q
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3.6 GPIO
PSoC™ 4000SE2 %536 MNGPI0, GPIOMEIRSZINLL FIhAE:
o J\MIREHIE
- B NER (AR HE P XE2R)
- {XPREIN
- §5_EHIANGE I
- 58 _FRIFNSS TRIRT
- FFRFIsE FhIEL
- FRFsR EHIRT
- 5@ _FRIANGE FHIRT
- §5 RIS ™I
o BINBEILE (CMOSBXLVTTL)
» BRT BMIRHIEININ, B F B B/Z R AR E P XY R iT S
o ENERIRIER, BFIEHIdv/dtiERIgE, BEITFEIEEMI
BN D REEELAHFA RO, SN EONTRERSAL (kO 2f13s/b—L), £ EBME[HE
18], BRPWEBIANZRRE, UBHLEAEAENEEN/FEMSIHEANNEERINR,. — 5
RI/ONEFNERANERTEREEZZ MESE—/05| /i,
IR T ESSM 5 IR ESFFER 05 BT RES I L FE2Rsha9EFR 5 | IBVIRES.

LEEREFRETEY, B— /O UER—1 R, FB&EMN/oimO&EE —MEXEFETIEK (IRQ) A1 HKT
ARS3FFEF (ISR) M= (XY FPSoC™4000S, = H5).

3.7 R IhEEIMS
3.7.1 CAPSENSE™

PSoC™ 4000S HHHY CAPSENSE™ Sigma-Delta (CSD) #2319 FH F 12 it CAPSENSE™INEE; @I AR INFF R 1E 1%
—MRINE RS, BEEIMERSIM,. Fit, BREFEHT, REFRBMERITIHBS|#IEES|#IZEER
AT LUIR 3t CAPSENSE™IHEE, AN T{E T A EH CAPSENSE™EIR, IX1RMH T PSoC™ Creatorfto

B Rk EBERE R S — MRINE B B4R BURHPIKINEE, B X ik AR Bk EITRIS B
Xz, BILURERGKINEE, MMEBRRKREARHMERNEIN. FINTLASEIEE RN,

CAPSENSE™ 23R NDAC, BILUSEENIBFEIDAC, ISR AFCAPSENSE™ (F-NDACERR] AH) =X
CAPSENSE™& B BH7KINEE (—NDACETFB)s CAPSENSE™EHRIFIRH 10 RIZADCINEE, ZINEER] S
CAPSENSE™IhBERC & 1EM,

CAPSENSE™EIRZE— 1 atk. RIRZEHRIRIZEIR, CiRET IRENSEBENENFECE, G5
FIRARFGH IR IEE. SHAIUERINESPEERE, ©IFERCSDIRT, I MVDDAFIE
HEBE, LUHBRERIRIEXBIEE,

3.7.2 LCD segmentJXEh

PSoC™ 4000S H— LCD #TH28, RIIRENZIA8 1 common #1284 segment, ZITHIFEREHFES
7EUREH LCD segment, AREAEMMEL LCD BlE, XM EWITARFREFIPWM, ¥8FXELHET
JA%IcommonHlsegment(5 = RIS IREH BB TR E B Ex = RMSEBEEE — P segment, ATFR=HR
FIRMSIES AT, XMITENSINETRRAEA, EBrAEIERTN REER) B RREHXLEE. PWMT5
ARERAPWME SR RER, AR AEIRNBERREHE S FAFIRBPOPEE, MMERMRFR
EZHILCDEBE. XA EZEREEZHNINFE, BIREITNE R 8] LIFEREIFHIMR.

BUEFA 14 002-00123 Rev. *Q
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ETF Arm® Cortex®-M0+ CPU ( eo .

SIER R

4 S|HBE

TRIEMT PSoC™4000S BY 48 5B TQFP. 40 5|B) QFN. 32 5|BI QFN. 24 S|P QFN. 32 5|B# TQFP F0 25 5| Bl
CSP 1%, FrBuHOS|IMIERSZ#E GPI0, 48-TQFP HMYS IR 11 NTEiERE,

&1 PSoC™ 4000S 3|5l &
48-pin TQFP 32-pin QFN 24-pin QFN 25-ball CSP 40-pin QFN 32-pin TQFP
Pin Name Pin Name Pin Name Pin Name Pin Name Pin Name

28 P0.0 17 P0.0 13 P0.0 D1 P0.0 22 P0.0 17 P0.0
29 P0.1 18 P0.1 14 P0.1 C3 P0.1 23 P0.1 18 P0.1
30 P0.2 19 P0.2 - - - - 24 P0.2 19 P0.2
31 P0.3 20 P0.3 - - - - 25 P0.3 20 P0.3
32 P0.4 21 P0.4 15 P0.4 C2 P0.4 26 P0.4 21 P0.4
33 P0.5 22 P0.5 16 P0.5 C1 P0.5 27 P0.5 22 P0.5
34 P0.6 23 P0.6 17 P0.6 Bl P0.6 28 P0.6 23 P0.6
35 P0.7 - - - - B2 PO.7 29 PO.7 - -

36 XRES 24 XRES 18 XRES B3 XRES 30 XRES 24 XRES
37 VCCD 25 VCCD 19 VCCD Al VCCD 31 VCCD 25 VCCD
38 VSSD 26 VSSD 20 VSSD A2 VSS - - 26 VSSD
39 VvDDD 27 VDD 21 VDD A3 VDD 32 VDDD 27 VDD
40 VDDA 27 VDD 21 VDD A3 VDD 33 VDDA 27 VDD
41 VSSA 28 VSSA 22 VSSA A2 VSS 34 VSSA 28 VSSA
42 P1.0 29 P1.0 - - - - 35 P1.0 29 P1.0
43 P1.1 30 Pl.1 - - - - 36 Pl.1 30 P1.1
44 P1.2 31 P1.2 23 P1.2 A4 P1.2 37 P1.2 31 P1.2
45 P13 32 P13 24 P1.3 B4 P1.3 38 P13 32 P13
46 P1.4 - - - - - - 39 Pl1.4 - -

47 P1.5 - - - - - - - - - -

48 P1.6 - - - - - - - - - -

1 P1.7 1 P1.7 1 P1.7 A5 P1.7 40 P17 1 P1.7
2 P2.0 2 P2.0 2 P2.0 B5 P2.0 1 P2.0 2 P2.0
3 P2.1 3 P2.1 3 P2.1 C5 P2.1 2 P2.1 3 P2.1
4 P2.2 4 P2.2 - - - - 3 P2.2 4 P2.2
5 P2.3 5 P2.3 - - - - 4 P2.3 5 P2.3
6 P2.4 - - - - - - 5 P2.4 - -

7 P2.5 6 P2.5 - - - - 6 P2.5 6 P2.5
8 P2.6 7 P2.6 4 P2.6 D5 P2.6 7 P2.6 T P2.6
9 P2.7 8 P2.7 5 P2.7 C4 P2.7 8 P2.7 8 P2.7
10 VSSD - - - - A2 VSS 9 VSSD - -

12 P3.0 9 P3.0 6 P3.0 E5 P3.0 10 P3.0 9 P3.0
13 P3.1 10 P3.1 - - D4 P3.1 11 P3.1 10 P3.1

BIEFM 15 002-00123 Rev. *Q
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5|
&1 PSoC™ 4000S 5|15 (w0
48-pin TQFP 32-pin QFN 24-pin QFN 25-ball CSP 40-pin QFN 32-pin TQFP
Pin Name Pin Name Pin Name Pin Name Pin Name Pin Name
14 P3.2 11 P3.2 7 P3.2 E4 P3.2 12 P3.2 11 P3.2
16 P3.3 12 P3.3 8 P3.3 D3 P3.3 13 P3.3 12 P3.3
17 P3.4 - - - - - - 14 P3.4 - -
18 P3.5 - - - - - - 15 P3.5 - -
19 P3.6 - - - - - - 16 P3.6 - -
20 P3.7 - - - - - - 17 P3.7 - -
21 VDDD - - - - - - - - - -
22 P4.0 13 P4.0 9 P4.0 E3 P4.0 18 P4.0 13 P4.0
23 P4.1 14 P4.1 10 P4.1 D2 P4.1 19 P4.1 14 P4.1
24 P4.2 15 P4.2 11 P4.2 E2 P4.2 20 P4.2 15 P4.2
25 P4.3 16 P4.3 12 P4.3 El P4.3 21 P4.3 16 P4.3

7 TE 48 S TQFP £14EFR, 5111, 15, 26FN27EBRFRIERE (NC) Ko
B IRS | BIRYThEES T i ER:

vDDD: #FE IR,

VDDA: 1RIAERSTBY IR,

VSSD, VSSA: 733l FHIIEIAER 77 BYIZ M,

vceD: REHFHEIR (1.8V+5%)

VDD:it A PTE B8 2 RYER IR

vss: ‘SR FTAE RS BYiE

MR 16 002-00123 Rev. *Q
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4.1

B IR OSBRI BT RIE N INEE,

HA5|MIThEE

Bugn: fEAREIN/0. $FIMLTIhEE. LCD 5|REE CAPSENSE™ 5IRil, 5IBI3ECAN R &P,

Port/

Pin Analog Smarti/0 Alternate Function 1 | Alternate Function 2| Alternate Function | Deep Sleep 1 Deep Sleep 2
3

P0.0 [pcomp.in_p[0] |- - - tcpwm.tr_in[0] - scb[0].spi_select1:0
P0.1  |lpcomp.in_n[0] |- - - tcpwm.tr_in[1] - scb[0].spi_select2:0
P0.2 |lpcomp.in_p[1] |- - - - - scb[0].spi_select3:0
P0.3 |lpcomp.in_n[1] |- - - - - -
P0.4 |wco.wco_in - - scb[1].uart_rx:0 - scb[1].i2c_scl:0 scb[1].spi_mosi:1
P0.5 WCo.wco_out - - scb[1].uart_tx:0 - scb[1].i2c_sda:0 scb[1].spi_miso:1
P0.6 - - srss.ext_clk scb[1].uart_cts:0 - - scb[1].spi_clk:1
P0.7 - - - scb[1].uart_rts:0 - - scb[1].spi_select0:1
P1.0 - - tcpwm.line[2]:1 scb[0].uart_rx:1 - scb[0].i2c_scl:0 scb[0].spi_mosi:1
P1.1 - - tcpwm.line_compl[2]:1 |scb[0].uart_tx:1 - scb[0].i2c_sda:0 scb[0].spi_miso:1
P12 |- - tcpwm.line[3]:1 scb[0].uart_cts:1 tcpwm.tr_in[2] - scb[0].spi_clk:1
P1.3 - - tcpwm.line_compl[3]:1 | scb[0].uart_rts:1 tcpwm.tr_in[3] - scb[0].spi_select0:1
P1.4 - - - - - - scb[0].spi_selectl:1
P1.5 - - - - - - scb[0].spi_select2:1
P1.6 - - - - - - scb[0].spi_select3:1
PLT |- - - - - - -
P2.0 - prgio[0].io[0] tcpwm.line[4]:0 csd.comp tcpwm.tr_in[4] scb[1].i2c_scl:1 scb[1].spi_mosi:2
P2.1 - prgio[0].io[1] tcpwm.line_compl[4]:0 |- tcpwm.tr_in[5] scb[1].i2c_sda:1 scb[1].spi_miso:2
P22 |- prgio[0].io[2] - - - - scb[1].spi_clk:2
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K2 SIRDE =
:?nrt/ Analog Smart1/0 Alternate Function 1 | Alternate Function 2| Alternate Function | Deep Sleep 1 Deep Sleep 2
3

P2.3 - prgio[0].io[3] - - - - scb[1].spi_select0:2
P24 |- prgio[0].io[4] tcpwm.line[0]:1 - - - scb[1].spi_selectl:1
P2.5 - prgio[0].io[5] tcpwm.line_compl[0]:1 |- - - scb[1].spi_select2:1
P26 |- prgio[0].io[6] tcpwm.line[1]:1 - - - scb[1].spi_select3:1
P2.7 - prgio[0].io[7] tcpwm.line_compl[1]:1 |- - l[pcomp.compl[0]:1 |-
P3.0 |- prgio[1].io[0] tcpwm.line[0]:0 scb[1].uart_rx:1 - scb[1].i2c_scl:2 scb[1].spi_mosi:0
P3.1 |- prgio[1].io[1] tcpwm.line_compl[0]:0 |scb[1].uart_tx:1 - scb[1].i2c_sda:2 scb[1].spi_miso:0
P3.2 |- prgio[1].io[2] tcpwm.line[1]:0 scb[1].uart_cts:1 - cpuss.swd_data | scb[1].spi_clk:0
P3.3 - prgio[1].io[3] tcpwm.line_compl[1]:0 |scb[1].uart_rts:1 - cpuss.swd_clk scb[1].spi_select0:0
P3.4 - prgio[1].io[4] tcpwm.line[2]:0 - tcpwm.tr_in[6] - scb[1].spi_selectl:0
P3.5 |- prgio[1].io[5] tcpwm.line_compl[2]:0 |- tcpwm.tr_in[7] - scb[1].spi_select2:0
P3.6 - prgio[1].io[6] tcpwm.line[3]:0 - tcpwm.tr_in[8] - scb[1].spi_select3:0
P3.7 |- prgio[1].io[7] tcpwm.line_compl[3]:0 |- tcpwm.tr_in[9] lpcomp.comp[1]:1 |-
P4.0 csd.vref_ext - - scb[0].uart_rx:0 tcpwm.tr_in[10] scb[0].i2c_scl:1 scb[0].spi_mosi:0
P4.1 |csd.cshieldpads|- - scb[0].uart_tx:0 tcpwm.tr_in[11] scb[0].i2c_sda:1 scb[0].spi_miso:0
P42 |csd.cmodpad |- - scb[0].uart_cts:0 - [pcomp.comp[0]:0 |scb[0].spi_clk:0
P43 |csd.csh_tank |- - scb[0].uart_rts:0 - [pcomp.comp[1]:0 |scb[0].spi_select0:0
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5 ThEM™ m

TEFfRA PSoC™ 40008 BYFEIRS IECERE, ZARE — M TEEINRGESS, BTHFER, &5
RINISESS; S B EREH Vpp AR,

VDDD

Digital

L
Domain $

VSSO,

1.8 Volt veed
Regulator :'%

& 4 BB RS

HERMMREER, TERX1P, BETEML8VEIS5V (RARINPIEE; ERRRIEERS), EER24,
FBIESEE 1.8V +5% (FAIMNEBRAIE; BESEEN1.7151.89V, RERARZPIRERS)-

5.1 B 1: 1.8VE5.5VIMIEHE

EMARIUT, PSoC™4000S FFMNEBEEIRMLEE, ZFEIRFEECERILIZL8VE 5.5V, IEEMER TR
B, i, SRAIHEMARSKEE, ©IgBEN 35V, TEEEMRE 1.8V, ELHERXT, PSoC™4000S 1Y
WEMSESR A ANERIZIEME, HiaHiEES Ve 5/, veeD 5IMHILEIIMBER (0.1 uF; X5RIEES
EiE) FREM, HETMMIERIIHEMIMNBINEE,

BUEFA 19 002-00123 Rev. *Q
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e

5.2 R 2: 1.8V +5% JPERHER

FIHAETNT, PSoC™4000S FHZMEREEIRMEER, ZEBREEMNIIE 1.71VELLV; EIFE, IWECEHEER
FEERSUR, EiZARIUT, VDD #1VCCD 5| EEIEH#55 K, NEpiaER BT EH R EZR,

VDDD MMM R EFRER. NTEIMETEEANTIENRSE, BEXA— T 1uFNEBER, 5— 1 B/IH
A (300.1 puF) HITRE. FER, XRABHEBEMNZEZEN, WFEBRINA, PCBHE. ELLEIRYER
MERTFEBRRRTEEIMERITLRERENZE,

IR =m0 T EF R

Power supply bypass connections example

1.8Vto 5.5V 1.8Vto 5.5V
PSoC™ 4000S 7

) T > o lmFT OllmFT

0.1mFJ‘
Il
r@ﬂ Veeo

0.1mF

=

&l 5 ShEBERIR (BBESEEIM1.8 VEIS.5 Vv, fEREAIEEIEIESS)

MR 20 002-00123 Rev. *Q
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BSAESH
6 BESMESH
6.1 LW RATMEE
R3 3t RAEE E
— . . Details/
Spec ID# | Parameter | Description Min Typ | Max Unit conditions
SID1 Vbbp_aBS Digital supply relative to Vgg | -0.5 - 6 -
Direct digital core voltage
SID2 Veen_ass input relative to Vg 0 B 195 v B
SID3 Vepio_aBs  |GPIO voltage -0.5 - Vpp+ 0.5 -
SID4 lGPi0_ABS Maximum current per GPIO |-25 - 25 -
GPIO injection current, mA -
sIDs5 l6p10_injection | Max for Vi > Vppp, and 05 |- |05 ggr”;irr‘]t injected
Min for V||_< VSS
BID44  |ESD_HBM |Electrostatic 200 |- |- -
discharge human
body model v
BID45  |ESD_CDM | Electrostatic 50 |- |- -
discharge charged
device model
BID46 LU Pin current for latch-up -140 - 140 mA -

pa

1. T 3FIBREITRAZ M Z ERIFER R RERXT e RIS K A IR, KN BRETEIRAEZH TR
e mBRHIrI M. REFMHEE N 150°C, fT4 JEDEC fnf JESD22-A103 (EREFM@EESR) - &
HITRAZGUTESTES LEXH TERN, 334 A RMigiE T,

MR 21 002-00123 Rev. *Q
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PSoC™ 4000S MCU iﬁf;n eon
E-F Arm® Cortex®-M0+ CPU |

BAMESH

6.2 AT

BRIESEIREA, FREMIEISERET-40°C<T,<105°C # T <125°C, MEEMEANLTIVE S5V, BRIESHIR
BA,

Ra BERS¥
HAENNEEHN: Vpp=3.3V, BE=25°C
Spec ID| Parameter | Description Min Typ | Max Unit | Details/conditions
SID53 | Vpp Power supply input voltage |1.8 - 5.5 Internally regulated
supply
Power supply input voltage _ Internally
SID255 |Vpp (Veen = Vop = Vppa) 17 1.89 v unregulated
supply
Output voltage ~ ~ _
SIb54 \Veep (for core logic) 18
SID55 | Cgec External regulatorvoltage | _ 01 |- X5R ceramic or better
ypass .
M
SID56 | Cgxc Power supply bypass - 1 - X5R ceramic or better
capacitor

1E Active X, Vpp=1.8V~5.5V, BEEIERTE 25°CH1vDD=3.3VHIFZH TNEEFEI,

Execute from flash;

SID10  |Ipps CPU at 6 MHz - 12 |20 -
Execute from flash;

SID16  |lIppg CPU at 24 MHz - 24 |40 mA |-

SIDLY  |Ippy Execute from flash; ~ 46 |59 _

CPU at 48 MHz

EEREER T, vpDDD=1.8V~5.5V (fFEEIR[ERR)

I*C wakeup WDT, and
SID22  |lpp1y comparators on - 11 |16 A 6 MHz
m

SiD25 |1 1*C wakeup, WDT, and - 14 |19 12 MHz
bD20 comparators on : :

ERERER T, Vppp=1.71V~1.89V (ZHRR[ESR)

I*C wakeup, WDT, and
SID28  [lppos Comparators on - 0.7 |09 mA  |6MHz

I*C wakeup, WDT, and
SID28A |lppy3a Comparators on - 09 |11 mA  |12MHz

FEERIER, Vyp=1.8VE3.6V ((ATHERAR)
SID31 ‘IDDZG ‘I2Cwakeupand WDT on |— ‘2.5 ‘60 |uA ‘—

FEERIER, Vyp=3.6VES5.5V ((BTHSRAFRE)
SID34 ‘IDD29 ‘PC wakeup and WDT on |— ‘2.5 ‘60 |uA ‘—

ES%EEEEE*&EET ’ VDD = VCCD =1.71V~1.89V (%%%E%ﬁ)

SID37 ‘IDD32 ‘PC wakeup and WDT on |— 2.5 ‘60 |uA ‘—
XRESEE 7}
Supply current while XRES
SID307 |Ipp xr asspeﬁti J |- 2 |5 mA |- .
HIRE A 2 002-00123 Rev. *Q
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PSoC™ 4000S MCU
EF Arme® Cortex®-M0+ CPU

BSIMIESH
R5 T
Spec ID| Parameter | Description Min Typ Max Unit Deta[ls:/
conditions
siD48  |Fcpu CPU frequency DC - 48 MHz  |1.71V<Vpp<55V
SID49? | Ty gep Wakeup from Sleep mode |- 0 - -
s
sID5012! ToEEpsLeep Wakeup from Deep Sleep ~ 35 ~ K ~

mode

> .
.

. (EE M)

BHREFM
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PSoC™ 4000S MCU
EF Arm® Cortex®-M0+ CPU

BSAESH
6.2.1 GPIO
=6 GIPO EiFII&
.. . . Details/
SpecID | Parameter | Description Min Typ | Max Unit conditions
V3! Input voltage ' ~ ~ .
SID57 IH hlgh threshold 0.7 x VDDD CMOS Input
Input voltage low .
SID58 V||_ threshold - - 0.3 x VDDD CMOS input
VI3l LVTTL input, . B B B
SID241 IH VDDD< 27V 0.7 x VDDD
LVTTL input,
SID242 V||_ VDDD <27V - - 0.3 x VDDD -
LVTTL input
v.[3] ’ - - -
SID243 Ik Voop 2.7V 2.0
LVTTL input,
SID244 Vi Vopp> 2.7V - - 0.8 Vv -
Output voltage high B _ B lon=4 mA
SID59 Vou level Vppp - 0.6 2t 3V Voo
Output voltage high ~ ~ ~ lon=1mA
SID60 Vou level Vppp - 0.5 23V Voo
Output voltage low lop=4 mA
ID61 - - _
SID6 VOL level 06 at 1.8V Vppp
Output voltage low _ _ lop =10 mA
SID62 VoL level 0.6 23V Vopy
Output voltage low ~ _ lor=3mA
SID62A | Vg, level 0.4 at3VVppp
SID63 RpuLLup Pull-up resistor 35 56 |85 KQ -
SID64 RpuLLoown | Pull-down resistor 3.5 56 |85 -
Input leakage current o _
SID65 i (absolute value) - - 2 nA 25°C, Vppp=3.0V
SID66 Cin Input capacitance - - 7 pF -
sID67™  [VhystrL Input hysteresis LVTTL |25 40 - Vppp= 2.7V
siD68™ | Vivscmos Input hysteresis CMOS {0.05 x Vppp |- - mV Vpp<4.5V
SID68AM | Viyscmossvs Input hysteresis CMOS |200 - - Vpp>4.5V
Current through
SID69M! IpioDE protection diode to - - 100 HA -
Vpp/Vss
SID6oA4 || Maximum total source | _ _ 200 mA |-
TOT_GPIO or sink chip current
= X
3. VI Zzﬁgﬁ}j Vopp+ 0.2 Vo
4. (HAFIMEARIE)
HIEFMH 24 002-00123 Rev. *Q
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PSoC™ 4000S MCU iﬁf;n eon
E-F Arm® Cortex®-M0+ CPU |

BSAESH
®7 GPIO 3T 7RI
(FRHFIEIRIE)
Spec ID| Parameter | Description Min Typ Max Unit Deta[ls:/
conditions
Rise time in fast strong ~ 3.3V Vppp,
SIDT0 | Triser mode 2 12 Cload =25 pF
ns 3.3VYV
imei _ -3V Vppp;
SIDT1 | TeaLLE Fall time in fast strong mode|2 12 Cload = 25 pF
Rise time in slow strong _ _ 3.3V \Vppp,
SIDT2 | Trises rode 10 60 Cload = 25 pF
Fall time in slow strong ~ ~ 3.3VVppp,
SIDT3 I Teaus mode 10 60 Cload =25 pF
GPIO Fou; 90/10%, 25 pF
SID74 FepiouT1 3.3V<Vppp<55YV; - - 33 load,
fast strong mode 60/40 duty cycle
GPIO Fou; 90/10%, 25 pF
SID75  |Fgpiout2 1.71V< Vppp< 3.3 V; - - 16.7 load,
fast strong mode 60/40 duty cycle
GPIO FOUT; 90/100/0, 25 pF
SID76  |Fgpiouts  |3-3V<Vppp<5.5V; - - 7 MHz |load,
slow strong mode 60/40 duty cycle
GPIO FOUT; 90/100/0, 25 pF
SID245 | Fgpiouta 1L.71V<Vppp< 3.3V - - 35 load,
slow strong mode 60/40 duty cycle
GPIO input operating
SID246 | Fgpioin frequency; - - 48 90/10% Vo
1.71V< Vppp< 5.5V
HIEFMH 25 002-00123 Rev. *Q
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PSoC™ 4000S MCU iﬁf;n eon
E-F Arm® Cortex®-M0+ CPU |

BSAESH
6.2.2 XRES
s XRES EiFM&
. . . . Details/
Spec ID| Parameter | Description Min Typ | Max Unit conditions
SID7T7 | Vi Input voltage high threshold| 0.7 x Vo | - -
P Ee 18 DDD v CMOS Input
sip78 | Vi Input voltage low threshold |- - 0.3xVppp
SID79  |RpuLLup Pull-up resistor - 60 - kQ -
SID80 Cin Input capacitance - - 7 pF -
Typical hysteresis
SID81P) |Viyswres | Input voltage hysteresis |- 100 |- mV  |is200 mV for
Vpp>4.5V
Current through protection
SID82 IpioDE diode to VDD/VSS B - 100 MA -
&9 XRES XA
.. . . Details/
Spec ID| Parameter | Description Min Typ Max Unit conditions
SID83P! | TresetwinTH | Reset pulse width 1 - - Hs -
BID194' |Toceeryake | Wake-up time from reset |- - 2.7 ms -
3l release
*: .
5. (R¥FIEIRIE)
HIRF AR 26 002-00123 Rev. *Q
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PSoC™ 4000S MCU iﬁf;n eon
E-F Arm® Cortex®-M0+ CPU |

BAMESH

6.3 RIIME
6.3.1 L3k 2%

+&10 EERR SR B RAE
— . . Details/
Spec ID| Parameter | Description Min Typ | Max Unit conditions
SID84  |Vorrsers Input offset voltage, factory | _ ~ +10 ~
trim
SID85  |Vorrsers Input offset voltage, custom | ~ +4 mV B
trim
SID86 | Vhyst Hysteresis when enabled - 10 |35 -
Input common mode
SID87  |Viem voltage in normal mode 0 - Vppp- 0.1 Modes 1 and 2
Input common mode
SID247 - Viewa voltage in low power 0 - Vooo v -
mode
Input common mode
SID247A |Vicus voltage in ultra low 0 - |Vppp-1.15 Xg?g z2.2Vat
power mode
SID88 | Cye Common mode rejection 50 ~ ~ Vppp= 2.7V
ratio 4B
SID88A | Cyme Common mode rejection 4 ~ ~ Vppp< 2.7V
ratio
SID89 lemp1 Block current, normal mode | - - 400 -
Block current, low power
SID248  |lcupy mode - - 100 A |
Block currentin B Vppp=2.2Vat-
SID259 | lews ultra low-power 6 28 40°C
mode
SIDIO | Zeyp DC Input impedance of 35 ~ ~ Mo |-
comparator
&1 EE3R 2R 3T MALSE
_— . . Details/
SpecID| Parameter | Description Min Typ Max Unit conditions
sipo1  |TREspy  |Responsetime,Normal = 38 110 -
mode, 50 mV overdrive
- ns
SID258 | TRESP2 Response time, Lowjpower _ 70 200 _
mode, 50 mV overdrive
Response time, Ultra-low
SID92 | TRESP3 power mode, 200 mV - 23 15 us \_/2895 2.2Vat
overdrive
BIEFM 27 002-00123 Rev. *Q
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PSoC™ 4000S MCU
EF Arm® Cortex®-M0+ CPU

BSAESH
6.3.2 CSDFIIDAC
=®12 CsD # IDAC #5E
SpecID Parameter Description Min | Typ | Max Unit | Details/conditions
Max allowed ripple Vpp> 2V (with ripple),
SYS.PER#3 |VDD_RIPPLE on power supply, |- - +50 mV 25°C Ty,
DC to 10 MHz Sensitivity = 0.1 pF
VDD >1.75V (Wlth
Max allowed ripple ripple), 25°C T,
SYS.PER#16 |VDD_RIPPLE_1.8 |on powersupply, |- - 125 mV Parasitic Capacitance
DC to 10 MHz (Cp) <20 pF,
Sensitivity =2 0.4 pF
Maximum block
current for both IDACs
. in dynamic (switching)
SID.CSD.BLK | ICSD Maximumblock 1 | 14000 |ua | modeincluding
current
comparators, buffer,
and reference
generator.
Voltage reference Voo — Vers— 0.6 0r 4.4V
SID.CSD#15 | Vger for CSD and 06 |12 |,DPA Vv DDA - e
0.6 whichever is lower
comparator
External Voltage _
SID.CSD#15A |Vier exr reference for CSD [06 |- [UpA™ |y Vopa-0.60r4.4V,
- 0.6 whichever is lower
and comparator
SID.CSD#16 | IDACLIDD IDACL (7-bits) block| | 11750 [ya |-
current
SID.CSD#17 |IDAC2IDD IDAC2 (7-bits) block| | 11750 [ya |-
current
0
SID308 VCSD Voltage range of 171 |- 55 v 1.8V+5%or1.8Vto
operation 5.5V
Voltage
. _ VDDA_ VDDA_ 0.6or44 V,
SID308A Vcompipac compliancerange |0.6 0.6 \ whichever is lower
of IDAC
SID309 IDAC1DNL DNL -1 - 1 LSB -
SID310 IDACLINL INL 2 |- |2 Lsg |/NLis#5-5LSBfor
SID311 IDAC2DNL DNL -1 - 1 LSB -
SID312 IDAC2INL INL 2 |- 2 Lsg |INLis5.5LSBfor
Vopa<2V
Ratio of counts of Capacitance range of
finger to noise. . 5 pF to 35 pF, 0.1 pF
SID313 SNR Guaranteed by > - - Ratio sensitivity. All use cases.
characterization Vppa>2V.
Output current of
SID314 IDAC1CRT1 IDACL (7 bits)in low|4.2 |- |54 LA LSB = 37.5 nA typ.
range
Output current of
SID314A IDAC1CRT2 IDACL (7 bits)in |34 |- |41 HA LSB =300 nA typ.
medium range
HIEFMH 28 002-00123 Rev. *Q
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PSoC™ 4000S MCU iﬁf;n eon
E-F Arm® Cortex®-M0+ CPU |

BAMESH

FK12 csD Ml IDACHISE (%2

SpecID Parameter Description Min | Typ | Max Unit | Details/conditions

Output current of
SID314B IDAC1CRT3 IDACL (7 bits)in  [275 |- 330 HA LSB=2.4 A typ
high range

Output current of
SID314C IDACICRT12 IDACL (7 bits) in low| 8 - 10.5 HA LSB=75nAtyp
range, 2X mode

Output current of
IDAC1 (7 bits) in
medium range, 2X
mode

Output current of
IDACL1 (7 bits) in
high range, 2X
mode

Output current of
SID315 IDAC2CRT1 IDAC2 (7 bits)in low|4.2 |- |54 HA LSB =37.5nAtyp
range

Output current of
SID315A IDAC2CRT2 IDAC2 (7 bits) in 34 - 41 MA LSB =300 nA typ
medium range

SID314D IDAC1CRT22 69 - 82 MA LSB =600 nA typ

SID314E IDAC1CRT32 540 |- 660 HA LSB=4.8 pAtyp

Output current of
SID315B IDAC2CRT3 IDAC2 (7 bits) in 275 |- 330 pA LSB=2.4 pAtyp
high range

Output current of
SID315C IDAC2CRT12 IDAC2 (7 bits)in low|8 |- 10.5 LA LSB =75 nAtyp
range, 2X mode

Output current of
IDAC2 (7 bits) in

SID315D IDAC2CRT22 medium range, 2X 69 - 82 HA LSB =600 nA typ
mode
Output current of
IDAC2 (7 bits) in _ _
SID315E IDAC2CRT32 high range, 2X 540 660 pA LSB=4.8 pAtyp
mode
Output current of
SID315F IDAC3CRT13 IDAC in 8-bit mode |8 - 10.5 pA LSB=37.5nAtyp
in low range
Output current of
SID315G IDAC3CRT23 IDAC in 8-bit mode |69 - 82 HA LSB =300 nA typ
in medium range
Output current of
SID315H IDAC3CRT33 IDACin 8-bit mode |540 |- 660 pA LSB=2.4 pAtyp
in high range
Polarity set by Source
SID320 IDACOFFSET All zeroes input - - 1 LSB |orSink. Offsetis 2
LSBs for
37.5nA/LSB mode
siD321 IDACGAIN Fullbscaleerrorless) | 1,9 % -
offset
BIEFM 29 002-00123 Rev. *Q
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PSoC™ 4000S MCU iﬁf;n eon
E-F Arm® Cortex®-M0+ CPU |

BSAESH
+®12 CSD # IDACHISE (%)
SpecID Parameter Description Min | Typ | Max Unit | Details/conditions
Mismatch between
SID322 IDACMISMATCHL |IDACl and IDAC2in |- - 9.2 LSB LSB=37.5nAtyp

Low mode

Mismatch between
SID322A IDACMISMATCH2 [IDAC1 and IDAC2in |- - 5.6 LSB LSB =300 nA typ
Medium mode

Mismatch between

SID322B IDACMISMATCH3 |IDAC1 and IDAC2in |- - 6.8 LSB |LSB=2.4pAtyp
High mode
Settling time to .
SID323 IDACSETS 0.5LSB _ B 10 us Full-scale transition. No
for 8-bit external load
IDAC
Settling time to -
SID324 IDACSET7 0.5LSB - - 10 us Full-scallti tanSItlon. No
for 7-bit external loa
IDAC
SID325 CMOD Exterr!al modulator| 29 |- nE 5-Vrating, X7R or NP0
capacitor cap
HIEFMH 30 002-00123 Rev. *Q
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PSoC™ 4000S MCU

EF Arm® Cortex®-M0+ CPU

(infineon

BSAESH
6.3.3 10 fiL CAPSENSE™ ADC
E Sk 10 {3l CAPSENSE™ ADCHISE
o . . . Details/
SpecID | Parameter | Description Min Typ | Max | Unit conditions
Auto-zeroing is
SIDA%4 A_RES Resolution - - 10 bits required every
millisecond
SIDAYS A_CHNLS.S Number of channels - single | ~ 16 Defined by AMUX
ended Bus
SIDA97 A-MONO Monotonicity - - - Yes -
In VREF (24 V)
mOde Wlth VDDA
SIDA98 A_GAINERR | Gain error - - 2 % bypass
capacitance of 10
MUF
In VREF (24 V)
mode with Vppa
SIDA99 A_OFFSET |Input offset voltage - - 3 mV bypass
capacitance of 10
uF
SIDA100 |A_ISAR Current consumption - - 025 |mA -
SIDAI10L  |A_VINS Lnn%tgtdvoltage range - single Vesn |- Vopa |V ~
SIDA103  |A_INRES Input resistance - 2.2 - KQ -
SIDA104 |A_INCAP Input capacitance - 20 - pF -
In VREF (24 V)
mode with Vppa
SIDA106 |A_PSRR Power supply rejection ratio |- 60 - dB bypass
capacitance of 10
MF
SIDA107 |A_TACQ Sample acquisition time - 1 - Us -
Does not include
Conversion time for 8-bit acquisition time.
resolution at conversion rate Equivalent to
SIDALO8  |A_CONV8 | _"cp 11 /(2A(N+2)). Clock - - |3 s 44.8 ksps
frequency =48 MHz. including
acquisition time.
Does not include
Conversion time for 10-bit acquisition time.
resolution at conversion rate Equivalent to
SIDALOBA |A_CONVIO I ppeon(Ne2). Clock |~ |7 |33 [¥S |116ksps
frequency = 48 MHz. including
acquisition time.
With 10-Hz input
Signal-to-noise and sine wave, external
SIDA103 1A _SND Distortion ratio (SINAD) - 61 - dB 2.4-V reference,
VREF (24 V) mode
SIDA110 |A_BW In_pu'F bandwidth without - - 224 |kHz 8-bit resolution
aliasing
HiEFEm 31 002-00123 Rev. *Q

2024-03-14



PSoC™ 4000S MCU
EF Arm® Cortex®-M0+ CPU

BSAESH
+&13 10 {il CAPSENSE™ ADC #I#& (%2
SpecID | Parameter | Description Min Typ | Max Unit E::Z'Il;é ns
SIDAI11l |A_INL Integral Non Linearity. _ _ 5 LSB Vgep= 2.4V or
1 ksps greater
Differential Non Linearity. | _ 1 LSB |-

SIDA112 |A_DNL

1 ksps

BHREFM
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EF Arm® Cortex®-M0+ CPU

BSAESH
== S
6.4 BFIMG
6.4.1 TE B 88/11 #1285 /BX R 1A E 28 (TCPWM)
xR 14 TCPWM #I4%
SpecID Parameter | Description Min Typ | Max Unit E::Z'Il;é ns
Block current
SID.TCPWM.1 |ITCPWM1 consumption at 3 MHz |~ - 45 All modes (TCPWM)
Block current
SID.TCPWM.2 |ITCPWM2 consumption at 12 MHz | - 155 PA All modes (TCPWM)
Block current
SID.TCPWM.2A |ITCPWM3 consumption at 48 MHz - - 650 All modes (TCPWM)
SID.TCPWM.3  |TCPWMegeq |Operating frequency |- - Fc MHz ;Cagf;‘u:mciﬁgsg az
Input trigger pulse For all
events'®
Minimum possible
width of Overflow,
Output trigger pulse Underflow, and CC
SID.TCPWM.5 | TPWMgxt widths 2/Fc - - (Counter equals
Compare value)
outputs
ns Minimum time
SID.TCPWM.5A | TCges Resolution of counter  |1/Fc - - between
successive counts
Minimum pulse
SID.TCPWM.5B |PWMggs PWM resolution 1/Fc - - width of PWM
Output
Minimum pulse
Quadrature inputs width between
SID.TCPWM.5C | Qges resolution 1/Fc - - Quadrature phase
inputs
E.

BHREFM

33

6. IRIBEBRNITIEIER, fMAEMHERILIN: Stop. Start. Reload. Count.
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PSoC™ 4000S MCU
EF Arm® Cortex®-M0+ CPU

BSAESH
6.4.2 12C
®15 ERE 12c EmAse”
Spec ID| Parameter | Description Min Typ Max | Unit Ec?rt:j:lt% ns
SID149 - Hhiacy Eé?w(;trc:p:f:rf at 100 kHz - >0 -
SID150 - ez cBé%(;lf,lrc\:gf:rf at 400 kHz - 135 " -
SIDI5L | lycs aB:olcl\IjIE:;rent consumption | ~ 310 ~
SID152 | lpcs géggiﬁ’éeddei” Deep - _ 14 _
®16 B E12c Zmmsel”
Spec ID| Parameter | Description Min Typ Max | Unit cD:rtn?illlts;{J ns
SID153 | Fiac1 Bit rate - - 1 Msps |-
7
7. BFIELRIE
IR 34 002-00123 Rev. *Q
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EF Arm® Cortex®-M0+ CPU

BSAESH
6.4.3 SPI
®17 sPI E 7ML
. . . . Details/
Spec ID| Parameter | Description Min Typ Max Unit conditions
SID163 | ISPIL Block current consumption | ~ 360 ~
at 1 Mbps
Block current consumption
SID164 |ISPI2 at 4 Mbps - - 560 PA -
sipies |ispi3 Block current consumption | ~ 600 B
at 8 Mbps
x1s SPI 5RAE!
. . . . Details/
SpecID | Parameter | Description Min | Typ | Max Unit conditions
SPl operating frequency | ~ _
Sib1e6 FSPI (Master; 6X Oversampling) 8 MHz
SPIEIGEHRAIE R Z RAE
SID167 TDMO MOSI valid after SClock _ _ 15 _
driving edge
MISO valid before SClock Full clock, late
SID168 oSl capturing edge 20 |- - ns MISO sampling
SID169 THMO Ffrewous MOSI data hold 0 _ _ Referrgd to Slave
time capturing edge
SPIMIGE R E E X RAE
SID170 TDMI MOSI valid before Sclock | .o | _ _ _
capturing edge
MISO valid after Sclock _
MISO  valid after ns
SID171A | TDSO_EXT |Sclock driving edge in - - 48 -
External Clock mode
SID172 THSO Previous MISO data hold 0 _ B _
time
SIDIT2A | TSSELSSCK SSEL valid to first SCK valid 100 |- ~ ns _
edge
BIEFM 35 002-00123 Rev. *Q
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EF Arm® Cortex®-M0+ CPU

BSAESH
6.4.4 UART
=19 UART BRG]
A . . Details/
SpecID| Parameter | Description Min Typ Max Unit conditions
Block current
SID160 | lyagrs consumption at 100 Kbps - > HA -
Block current
SID16L | luarr2 consumption at 1000 Kbps - 312 HA -
20 UART 3 5AIAE S
A . . Details/
SpecID| Parameter | Description Min Typ Max Unit conditions
SID162 |Fuart Bit rate - - 1 Mbps |-
6.4.5 R @R EZEER
®21 LcD EIZIRENEL A SE
A . . Details/
SpecID| Parameter | Description Min Typ Max Unit conditions
SID154 |l cpLow Operating currentin low - 5 - HA 16 x 4 small
power mode segment disp.
at 50 Hz
SID155 | Cicpcap LCD capacitance per - 500 5000 pF -
segment/common driver
SID156 |LCDoprser | Long-term segment offset |- 20 - mv |-
SID157 |l cpop1 LCD system operating - 2 - 32 x4 segments.
currentVbias=5V A 50 Hz. 25°C
m
SID158 |l cpop2 LCD system operating - 2 - 32 x4 segments.
current Vbias=3.3V 50 Hz. 25°C
®22 LCDE EIRED I MM SE
. . . . Details/
Spec ID| Parameter | Description Min Typ Max Unit conditions
SID159 | Ficp LCD frame rate 10 50 150 Hz -
:
8. BHFIEIRIE
MR 002-00123 Rev. *Q
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EF Arm® Cortex®-M0+ CPU

BSIMIESH
6.5 FhEs8
6.5.1 Flash
%23 Flash B8
Spec ID| Parameter | Description Min Typ Max Unit Detai.ls:/
conditions
SID173 | Ve Erase and program voltage |1.71 - 5.5 v -
xR 24 Flash 2 A&
SpecID Parameter Description Min Typ | Max Unit Detai.ls:/
conditions
Row (block) write
. Row (block) =
SID174 TROWWRITE time (erase and - - 20 128 bytes
program)
SID175 TROWERASEM Row erase time - - 16 -
X ms
Row program time
SID176 TROWPROGRAM afterl?erage - - 4 -
[9] Bulk erase ~ ~ ~
SID178 TBULKERASE time (32 KB) 35
[10] 9] Total device ~ _ ~
SID180 TpEVPROG program time 7 Seconds
siD1811% Fenp Flash endurance |[100K - - Cycles |-
Flash retention.
SID182% | Fper Ta< 55°C, 20 - |- -
100 K P/E cycles.
Flash retention.
SiD182Ald |- T,<85°C, 10 - - -
10 KP/E cycles. Years
Flash retention.
Tp<105°C,
sID1828™"Y | Frerg 10K P/E cycles, |10 - 20 ouara ”tte‘?d ?.y
<three years aracterizatio
at Tp= 85 °C. n
Number of Wait CPU execution
SID256 TWS48 states at 48 2 B - - from Flash
MHz
Number of Wait CPU execution
SIb257 TWS24 states at 24 1 B - - from Flash
MHz
p=

9. IR ERZ20ZMWRENATF. EXERNEIRNIFZEMSET, SNSPIERFREFBETRER

IEZIRERTER. EUREIEXRESS M. B, CPUBIERSHIFAHR. FEENEIRE

FEUREI A, FERGERXLEEMRASTERMEA,
10. FRAFERIE

002-00123 Rev. *Q
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BAMESH

6.6 RAAZRIR
6.6.1 EBE i (POR)

xK25 LEBES (PRES)
. . . . Details/
SpecID Parameter Description Min Typ | Max Unit conditions
SID.CLK#6 | SR_LPOWER_UP | Power supply slew rate |1 - 67 V/ms |Atpower-up
and power-
down
SID1851Y | Vriseipor Rising trip voltage 0.80 - 15 v -
SID186!*Y | VeaLLipor Falling trip voltage 0.70 - 1.4 -
+® 26 VecpRIEEE 1M (BOD)
.. . . Details/
SpecID Parameter | Description Min Typ | Max Unit conditions
[11] BOD trip voltage in active ~ _
SID190™ | VEALLPPOR | and sleep modes 1.48 1.62 y
SID19211Y VeaLLopsLp BOD trip voltage in Deep 111 _ 15 _
Sleep
6.6.2 SWD [
xR 27 SWD ¥EORI3E
I . . Details/
SpecID Parameter Description Min Typ | Max Unit conditions
SWDCLK<1/3
SID213 F_SWDCLK1 3.3V<Vpp<s55V - - 14 CPU
clock
MHz | frequenc
y
SWDCLK<1/3
SID214 F_SWDCLK2 1.71V<Vpp<3.3V - - 7 CPU
clock
frequenc
y
sip2151Y | T_SWDI_SETUP |T=1/f SWDCLK 025xT |- |- -
sip216Y | T_SWDI_HOLD [T =1/f SWDCLK 025xT |- |- -
ns
sID217MY | T_SWDO_VALID [T =1/f SWDCLK - - |05xT -
sID217AMY | T_SWDO_HOLD [T =1/f SWDCLK 1 - - -

pe
11. R RIE

MR 38 002-00123 Rev. *Q
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6.6.3 AEB EHRFH 2 (IMO)

=28 IMO ERALSE
(IR ITHRIE)
Spec ID| Parameter | Description Min Typ Max Unit Deta[ls:/
conditions
IMO operating current
SID218  |ljmo1 at 48 MHz - - 250 MA -
IMO operating current _ B _
SID219  |lyos at 24 MHa 180 HA
& 29 IMO 3ZRASE
SpecID Parameter | Description Min Typ Max Unit Detai.ls:/
conditions
At -40°Cto 85°C,
for industrial
temperature
SID22313 - - +2.0 % range and
original
extended
industrial range
parts
At -40°C to 105°C,
for all extended
SID223A12 131 - - +2.5 % industrial
temperature
range parts
Frequency variation at At -30°C to 105°C,
FimoToL1 24,32, and 48 MHz for enhanced IMO
SID223B12 131 (trimmed) - - +2.0 % extended indus-
trial temperature
range parts
At -20°Cto 105°C,
for enhanced IMO
SID223¢H2 13l - - +1.5 % extended indus-
trial temperature
range parts
At 0°C to 85°C, for
enhanced IMO
SID223DM12 131 _ _ 1105 loe extended
industrial
temperature
range parts
SID226 TstarTiMo  |IMO startup time - - 7 us -
SID228 TyTrMsIMO2 |RMS jitter at 24 MHz - 145 - ps -

=*:

12.1gEA Moy B EESCESNEFENR T RENT BT W EESEEEME, BXNMIRFIIEEE MO ER
ESEEZHRIEAES, 15217 KBA235887,

13. 251, SREE EBIBERIREA L

MR 39 002-00123 Rev. *Q
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6.6.4 AR IR 2

30 ILO BTN
(I ITRIE)
SpecID Parameter | Description Min Typ Max Unit Deta[ls:/
conditions
sip231%4 [l os ILO operating current |- 0.3 1.05 HA -
£31 ILO 3T AR
.. . . Details/
SpecID Parameter | Description Min Typ Max Unit conditions
SID234!14! TstarTiLO1  |ILO startup time - - 2 ms -
SID23614 TiLoputy ILO duty cycle 40 50 60 % -
SID237 FiLoTriM1 ILO frequency range |20 40 80 kHz |-
6.6.5 B $h BB R 5% 8% (WCO)
32 B eh &R ISIR%H28 (Wco) g
. . . . Details/
Spec ID| Parameter | Description Min Typ Max Unit conditions
SID398 |FWCO Crystal frequency - 32.768 |- kHz -
SID399 |FTOL Frequency tolerance - 50 250 ppm With 20-ppm
crystal
SID400 |ESR Equivalent series resistance |- 50 - kQ -
SID401 |PD Drive level - - 1 uw -
SID402 |TSTART Startup time - - 500 ms -
SID403 |CL Crystal load capacitance 6 - 12.5 pF -
SID404 | CO Crystal shunt capacitance |- 1.35 - pF -
sID405 | 1wcol Operating current (high _ ~ 8 UA ~
power mode)
SID406 | IWCO2 Operating current (low ~ ~ 1 WA ~
power mode)
=N X
10 BEIERIE o
15. 3 FLUWRESEERE, mEEEN 85°C,
BIEFM 40 002-00123 Rev. *Q
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6.6.6 4MEBBY b

<33 SMEBES FhRLSE
. . . Details/
SpecID Parameter | Description Min Typ | Max Unit conditions
sID305[8) | ExtClkFreq fEXtemalCIOCk'”p“t 0 ~ a8 MHz |-
requency
SID306116) | ExtClkDuty |DUtY cycles measuredat 45 - |s5 % |-
DD/2
6.6.7 By
&34 g
.. . . Details/
SpecID Parameter | Description Min Typ Max Unit conditions
[16] System clock source ~ . _
SID262 TeLKsWITCH switching time 3 4 Periods
6.6.8 =8k 1/0 E@Ra]
&35 SMART 1/0 #%i8ET 8] (BREX THILER)
. . . . Details/
Spec ID| Parameter Description Min Typ | Max Unit conditions
sID252 |PRG_BYPAss |Max delayadded by Smart | _ - 16 ns |-
I/O in Bypass Mode
E:
16. EH4FIEARIE
BIEFM 41 002-00123 Rev. *Q
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2R 365! T PSoC™ 4000S Zp{4m S F4F .

=36 PSoC™ 4000S 1T {5 B
Features Package
=
= . : H
Category Product E E : é é ;;; .E E o o S

Slg|g|S|y 215122 |£|8 S|E|E|5|E| 8 g

IHHEFEIEIHHHEIREHEH I

F1E8|8|&|5|2|3|a|8|8 & |8|2|&|&|&|2|2| &
CYBC4024FNI-S402T 24 (16 |2 0 0 1 0 2 5 2 8 21 |v |- - - - -
CY8C4024LQI-5401 24 (16 [2 [o Jo [1 Jo 2 [5 |2 1 - v [- |- - ]-
CY8C4024LQI1-5402 24 (16 |2 0 0 1 0 2 5 2 16 |27 |- - v |- - -
CY8C4024AXI-5402 22 (16 |2 [o Jo [1 o 2 [5 [2 e ]2z |- |- [- [v [- |-
CYB8C4024LQI-5403 24 (16 |2 0 0 1 0 2 5 2 16 |34 |- - - - v
CY8C4024AZI-5403 24 (16 [2 [o o [1 o 2 [5 2 [e(36[- [- [- [- [- [v

4024 CYBC4024FNI-S412T 24 (16 |2 0 1 1 0 2 5 2 21 |v |- - - - - 400 85°C
CY8C4024LQI-5411 24 (16 [2 [o [1 |1 Jo 2 [5 |2 1 - v [- |- - ]-
CY8C4024LQI-5412 24 (16 |2 0 1 1 0 2 5 2 16 |27 |- - v |- - -
CY8C4024AXI-5412 24 (16 |2 [o [1 {1 o [2 [5 2 ]2z |- |- [- [v [- |-
CY8C4024LQI1-5413 24 (16 |2 0 1 1 0 2 5 2 16 |34 |- - - - v |-
CY8C4024AZI-5413 24 (16 [2 Jo [1 |1 o 2 [s5 2 Jwe(36 |- [- [- [- [- [v
CYBC4024AZQ-5413 24 (16 |2 0 1 1 0 2 5 2 16 |36 |- - - - - v | -40°Cto 105°C
CY8C4025FNI-S402T 2 (324 [o Jo [1 o 2[5 [2 [8 [2aa]w [- [- |- [- |-
CY8C4025LQI-5401 24 (32 |4 0 0 1 0 2 5 2 8 19 |- v |- - - -
CY8C4025LQ1-5402 24 (324 (o [o [1 [o [2 [5 |2 [6]2r]- [- [v |- [- |-
CY8C4025AXI-5402 2 (32 (2 [0 [0 1 o |2 |5 |2 |1 |27 |- |- |- |vw |- |- |0ctssc
CY8C4025LQ1-5403 24 (32 |4 0 0 1 0 2 5 2 16 |34 |- - - - v |-
CY8C4025AZI-5403 24 (32 {4 [o [o [1 [o [2 [5 [2 [16]36]- [- [- [- [- |v
CYBC4025AZQ-S403 24 (32 |4 0 0 1 0 2 5 2 16 |36 |- - - - - v | -40°Cto 105°C

4025 CY8C4025FNI-S412T 24 (324 o [1 |1 o 2[5 |2 [8 |2a]w |- [- |- [- |-
CY8C4025LQI-5411 24 (324 [o [1 |1 o 2 [5 |2 [8 [19]- [v |- |- [- |-
CY8C4025LQ1-5412 24 (32 |4 0 1 1 0 2 5 2 16 |27 |- - v |- - -

~40°C to 85°C
CY8C4025AX1-5412 24 (324 [o [1 |1 [o [2 [5 |2 |16 ]2r |- [- [- |v |- |-
CY8C4025LQI-5413 24 (32 (4 [0 |1 (1 [0 |2 |5 |2 |16 |34 |- |- |- |- |v |-
CYBC4025AZ1-5413 24 (32 |4 0 1 1 0 2 5 2 16 |36 |- - - - - v
CY8C4025AZQ-5413 24 (324 [o [1 |1 o [2 |5 [2 [16]36 |- |- [- [- [- |v |-40°cto10s°C
CY8CA045FNI-S412T 48 |32 |4 Jo |1 |1 |o |2 |5 |2 21 v |- |- |- |- |-
CY8C4045LQI-S411 a8 [32 (4 [o [1 |1 Jo 2 [5 |2 - v [- |- - 1-
CY8CA045LQ1-5412 48 |32 |4 Jo |1 |1 |o |2 |5 |2 |16 |27 |- |- |v |- |- |-

4045 CY8CA4045AX-5412 8 (32 2 [0 (1 1 Jo |2 |5 |2 |16 |27 |- |- |- |v |- |- |0cwsse
CY8C4045LQ1-5413 48 |32 |4 Jo |1 |1 |o |2 |5 |2 |16 (34 |- |- |- |- |v |-
CY8C4045AZ1-5413 ag [32 {4 [o [1 |1 o [2 [5 [2 [6]36]- [- [- [- [- |v
CYBC4045AZQ-5413 48 (32 |4 0 1 1 0 2 5 2 16 |36 |- - - - - v | -40°Cto 105°C

HIEER 42 002-00123 Rev. *Q
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Field Description Values Meaning
Cysc Prefix - -
4 Architecture 4 PSoC™ 4
A Family 0 4000 Family
2 24 MHz
B CPU speed
4 48 MHz
4 16 KB
_ 5 32 KB
C Flash capacity
6 64 KB
7 128 KB
AX TQFP (0.8-mm pitch)
AZ TQFP (0.5-mm pitch)
DE Package code LQ QFN
PV SSOP
FN CSP
I Industrial
F Temperature range -
Q Extended Industrial
S PSoC™ 4 S-Series
. . M PSoC™ 4 M-Series
) Series designator -
L PSoC™ 4 L-Series
BL PSoC™ 4 BLE-Series
XYZ Attributes code 000-999 Code of feature set in the specific family

THE— 4R SR

Example

Cypress (an Infineon company) prefix

C

]

| O
'm

4-PSoC™ Architecture
0 : 4000 family Family within architecture
4: 48 MHz CPU speed
5: 32KB Flash capacity
AZ:TQFP Package code
| Industrial Temperature range
Silicon family
Attributes code
HIRFAH 3

002-00123 Rev. *Q
2024-03-14
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8 HESS

PSoC™ 4000S $2fit 48LD TQFP. 40L QFN. 32 LEAD QFN. 24L QFN. 32LD TQFP #0125 Ik WLCSP $j
HERTHRE VEERES N TRAT

+&37 HERFR
SpecID Package Description Package drawing
BID20 48LD TQFP 7 x 7% 1.4 mm height with 0.5-mm pitch 51-85135
BID27 40L QFN 6 x 6 x 0.6 mm height with 0.5-mm pitch 001-80659
BID34A 32 LEAD QFN 5x5x 0.6 mm height with 0.5-mm pitch 001-42168
BID34 24L QFN 4 x4 x 0.6 mm height with 0.5-mm pitch 001-13937
BID34G 32LD TQFP 7 x 7% 1.4 mm height with 0.8-mm pitch 51-85088
BID34F 25-ball WLCSP 2.02 % 1.93 x 0.48 mm height with 0.35-mm pitch 002-09957
738 EDEEFAN
Parameter | Description Package Min Typ Max Unit
Ta Operating ambient temperature |- -40 25 105 °C
T, Operating junction temperature |- -40 - 125 °C
Tia Package 0 ;5 481D TQFP - 73.5 - °C/W
Tic Package 0 ¢ 48LD TQFP - 33.5 - °C/W
Tia Package 0 ;5 40L QFN - 17.8 - °C/W
Tic Package 0 ;¢ 40L QFN - 2.8 - °C/W
Tia Package 05 32 LEAD QFN - 20.8 - °C/W
Tic Package 6 ¢ 32 LEAD QFN - 5.9 - °C/W
LN Package 0 24L QFN - 21.7 - °C/W
Tic Package 0¢ 24L QFN - 5.6 - °C/W
Tin Package 0 32LD TQFP - 29.4 - °C/W
Tac Package 0,c 32LD TQFP - 35 - °C/W
Tia Package 05 25-ball WLCSP |- 40 - °C/W
Tic Package 0c 25-ball WLCSP |- 0.5 - °C/W
& 39 BRI ERE
Package Maximum peak temperature Maximum time at peak temperature
All 260 °C 30s
&40 FHEEHHEFLR (MSL), IPC/JEDEC J-STD-020
Package MSL
All except WLCSP MSL 3
25-ball WLCSP MSL 1
e e 44 002-00123 Rev. *Q
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HERER

8.1

9.00£0.25 SQ

7.00%0.10 SQ —=y
DIMENSIONS ARE IN MILLIMETERS

0.20£0.05

i
.2

R. 0.08 MIN.
0.20 MAX.

GAUGE PLANE

STAND-OFF

0.05 MIN.
0.15 MAX. —1

R. 0.08 MIN,

TTLHHHHH

n
wa
——

-
=<
o

FEEEEGEEEELE e

/

ﬁ

o] |

0.20 MIN, | .
SEATING PLANE - 12°+1* 0.60%0.15
&% 1.00 REF
160 MAX,
L A
[ —\ % DETAIL A
i 11.40005 _—

0.20 MAX. / -
SEE DETAILA

48LD TQFP 7x7x1.4MM A48, Ft3E4MiZ,

51-85135*C

(PG-TQFP-48)

002-00123 Rev. *Q
2024-03-14
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HEER
TOP VIEW SIDE VIEW BOTTOM VIEW
6.00 £0.10
PIN# 1 1D
40 31 31 — -— 0.50 40
=lood UUUJPUUUUU
1 QO 30 30— Ty
D) (e ro.so
PIN 1 DOT - =
e ° ) -
g b ) (:_r
8 ¢ b | poast8s
@ N =) (-
) at
D] ]
10 21 21 o
NeNeNeNaNetatatatil
11 20 ——|=—0.05 MAX 20 11‘_| o0
| 050 MAX 4.60£0.10
NOTES:
1. @HATCH AREA IS SOLDERABLE EXPOSED PAD
2. REFERENCE JEDEC # MO-248
3. PACKAGE WEIGHT: 68 £2 mg
4. ALL DIMENSIONS ARE IN MILLIMETERS
001-80659 *A
7 40L QFN 6x6x0.6MM LR40A/LQ40A 4.6x4.6E-PAD (SAWN) , ¥#EIME, (PG-VQFN-40)
BUEFA 46 002-00123 Rev. *Q
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Infineon

o A (3.500)
.2
DIA 0.20 b RO.20
PIN #1 CORNER All— RO.15
32 | 25 _—I [4x] » | o PIN #1 1D
UNAVASHURVAVAY]
1 ‘ p4 24 | Pt
k | 5 i/'E 0.4150
| —P d
—-——————t— —————— - — (3.500) —%— SEE —g— g
\ i~ d
i -] (o=
L ‘ 17 w?ﬂ |
1 AEANAHANANA!
9 I 16 6 | 9
w
ES D2
TOP VIEW g A
o
=
<
]
BOTTOM VIEW
SIDE VIEW
DIMENSIONS :
SYMBOL HATCH AREA IS SOLDERABLE EXPOSED PAD
MIN. | NOM. | MAX. 2. BASED ON REF JEDEC # MO-248
A 050 | 055 | 060 3. PACKAGE WEIGHT: 0.0388g
A 0.020 | 0.045 4. DIMENSIONS ARE IN MILLIMETERS
A2 0.15BSC
D 490 | 500 | 510
D2 | 340 | 350 | 3.60
E 490 | 500 | 510
E2 340 | 350 | 360
L 030 | 040 | 050
b 018 | 0.25 | 030
e 0.50 TYP
001-42168 *F
52 "/,
=] 8 32 5| Bl QFN 5.0%5.0x0.55MM LQ32/LQ32B 3.5x3.5 MM EPAD (SAWN) , ¥3EIMEZ,
(PG-VQFN-32)
*
BUEFAR 47 002-00123 Rev. *Q

2024-03-14



PSoC™ 4000S MCU

o .
ETF Arm® Cortex®-M0+ CPU < In fl neon ,
HEER

TOP VIEW SIDE VIEW

BOTTOM VIEW

—~——  4.004£0.10 ——=

24 19

1O
\PIN 1 DOT

o

24 /PlN# 11D
=

0.50+0.05

y

[~—— 4.00£0.10 —

al
=}
: =l
L d
6 13 1 C%: 0.25+0.07
hnnnnq|
7 12 1 0.05 MAX 2
e 4_265i010__:+| -—0.40+£0.10
(]0.08] R
0.550—=—
NOTES
1.5 HATCH IS SOLDERABLE EXPOSED METAL.
2. REFERENCE JEDEC # MO-248
3. PACKAGE WEIGHT : 29 + 3 mg
4. ALL DIMENSIONS ARE IN MILLIMETERS
001-13937 *H
=] 9 24L QFN 4x4x0.60MM LQ24A/LQ24B 2.65%x2.65 EPAD (SAWN) , $T34MEZ,

(PG-VQFN-24)

AT RSN, AAMEBSIMERE, QFN HE LR OIRRNIZEREEIM (vSS), MNRKBEZIIM, ©
Nz e A B H B R EREIEREMES.

BUEFA 48 002-00123 Rev. *Q
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HERER

9.00+0.25 SQ
e 7.00£0.10 SQ —|
32 25 DIMENSIONS ARE IN MILLIMETERS
HEHEHHHH PKG WEIGHT: REFER TO PMDD SPEC
0.37+0.05
1004 O 11 24
[mun| 1
RS = 0° MIN.
man anm| R. 0.08 MIN.
mus ) STAND—OFF ( \ 0.20 MAX.
. My 0.05 MIN. ):l:
[mun - 0.15 MAX. GAUGE PLANE
8 10 e —
7
0.80 R. 0.08 MIN.
FEEEEEEE 4
9 16 0.20 MIN.
SEATING PLANE o 12°+1° —0.60+£0.15
- (8x%) 1.00 REF.
r1.60 MAX. =L ‘
s AN
3 - L 11.40£0.05 DETAL A
1 I
\ 7
. Ve
0.20 MAX. ~——
SEE DETAIL A
51-85088 *E
& 10 32LD TQFP 7x7x1.4MM A3214, F#&E5ME (PG-TQFP-32)
TOP VIEW SIDE VIEW BOTTOM VIEW
PIN #1 MARK 20.2240.03
[S[0.05[A] _Al BALL CORNER
102 45 5 4 2 1
) od PO & |
£ g DO POO |#
¢ I 8 SACAASECR S
o | O0OQOO |°
£ | |—o.15720018 POPO@ |=
— 0.482 (MAX)
‘ 2.022+0.025 I 0.35
(1.4)
ALL DIMENSIONS ARE IN MM
JEDEC Publication 95; Design Guide 4.18
002-09957 **
& 11 PSOC™ 4A S1 WLCSP 2.02X1.93x0.48MM, FN25C, FEIMiZ (SG-XFWLB-25)
IR 49 002-00123 Rev. *Q
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9 48RRIE
ra AP ERAR4ERRE
Acronym Description
abus analog local bus
ADC analog-to-digital converter
AG analog global
AHB AMBA (advanced microcontroller bus architecture) high-performance bus, an Arm’ data
transfer bus
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 notuse
DR port write data registers
DSl 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
HIEFMH 50 002-00123 Rev. *Q
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YEREIE
x4 EXHEPEANERIE @
Acronym Description
FPB flash patch and breakpoint
FS full-speed
GPIO general-purpose input/output, applies to a PSoC™ pin
HVI high-voltage interrupt, see also LVI, LVD
IC integrated circuit
IDAC current DAC, see also DAC, VDAC
IDE integrated development environment
IC, or lIC 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
1/O 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
LV 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
BIEFM 51 002-00123 Rev. *Q
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Acronym Description
PLA programmable logic array
PLD programmable logic device, see also PAL
PLL phase-locked loop
PMDD package material declaration datasheet
POR power-on reset
PRES precise power-on reset
PRS pseudo random sequence
PS port read data register
PSoC™ Programmable System-on-Chip™
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 I°C serial clock
SDA I>C serial data
S/H sample and hold
SINAD signal to noise and distortion ratio
SIO special input/output, GPIO with advanced features. See GPIO.
SOC 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
HiEFEm 52 002-00123 Rev. *Q
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Acronym Description

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

XRES external reset /O pin

XTAL crystal

HiEFEm 53 002-00123 Rev. *Q
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Symbol Unit of measure

°C degrees celsius

dB decibel

fF femto farad

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 mega-ohm

Msps megasamples per second
pA microampere

uF microfarad

pH microhenry

Us microsecond

Y microvolt

uWw microwatt

mA milliampere

ms millisecond

mV 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

v volt

HiEFEm 54 002-00123 Rev. *Q
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Document

version Date of release | Description of changes

Changed status from Preliminary to Final.
Updated Functional definition:
Updated Special function peripherals:
Updated LCD segment drive:
Updated description.
Updated Electrical specifications:
Updated Device level specifications:
Updated Table 4 (Updated details corresponding to Ipps, Ippss Iop11s 'bp17s
R Ibb20» IpD235 IpD23As IDD26 IDD295 IDD32> IDD_XR PAraMeters).
G 2016-07-27 Updated GPIO: -
Updated Table 6 (Updated details in “Details/Conditions” column corre-
sponding to Vo parameter and spec ID SID60).
Updated Packaging:
Updated Table 37 (Updated details in “Description” column
corresponding to 25-Ball WLCSP package (Updated package
dimensions)).
Updated Table 40 (Added 25-ball WLCSP package and its corresponding
details).
Completing Sunset Review.

Added 40-pin QFN package related information in all instances across the
document.

Updated Electrical specifications:

Updated Device level specifications:

*H 2016-09-14 Updated Table 4 (Updated details corresponding to Ipps, Ipps, lpp11, Ibp17s
Ibp20> IDD23> IDD23As IDD265 IDD29> IDD32> IDD_XR PArameters).

Updated Packaging:

Updated Package diagrams:

Added spec 001-80659 *A.

Updated Electrical specifications:
Replaced PRGIO with Smart I/0 in all instances.

*J 2017-04-26 Updated Cypress Logo and Copyright.

Updated Document Title to read as “PSoC® 4: PSoC 4000S Datasheet
Programmable System-on-Chip (PSoC®)”.

Added 32-pin TQFP Package related information in all instance across the
document.

Updated Ordering information:

* 2017-01-09

K 2017-11-17 Updated part numbers.
Updated Packaging:
Updated Package diagrams:
spec 001-42168 - Changed revision from *E to *F.
Added spec 51-85088 *E.
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Updated Features:

Updated 32-bit MCU subsystem:

Updated description.

Added Development ecosystem.

Added PSoC™ Creator.

Updated Functional definition:

Updated System resources:

Updated Power system:

Updated description.

Updated Watch crystal oscillator (WCO):
Updated description.

Updated Fixed function digital:

Updated Serial communication block (SCB):
Updated description.

Updated Special function peripherals:
Updated LCD segment drive:

Updated description.

* e Updated Pinouts:

. 2019-07-31 Added Note below Table 1.

Updated Electrical specifications:

Updated Analog peripherals:

Updated CSD and IDAC:

Updated Table 12 (Updated details in “Details/Conditions” column
corresponding to Vger, Vrer_gxt and Veompipac Parameters).
Updated Digital peripherals:

Updated SPI:

Updated Table 18 (Updated all values corresponding to
TSSELSSCK parameter).

Updated Ordering information:

Updated part numbers.

Updated Packaging:

Updated Package diagrams:

spec 001-13937 - Changed revision from *F to *G.
Updated to new template.

Completing Sunset Review.

Updated Features:

Added “Clock sources”.

Added “ModusToolbox™ software”.

Updated Development ecosystem:

Replaced “More Information” with “Development ecosystem” in heading.
Updated description.

Added ModusToolbox™ software.

Updated Electrical specifications:

Updated Device level specifications:

*M 2020-11-20 Updated temperature range in description below
heading. Updated System resources:

Updated Power-on reset (POR):

Updated Table 25.

Updated Ordering information:

Updated Table 36:

Added Q-temp MPNs for the 48-pin TQFP package.
Updated Packaging:

Updated Table 38.

Updated to new template.
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Updated Ordering information:
*N 2020-12-23 Updated Nomenclature:
Updated details under Temperature Range to show “Extended Industrial”.

Updated Table 29: Updated spec SID223 and SID223A. Added specs

*0 2022-07-28 SID223B through SID223D.
Migrated to Infineon template.
*P 2023-01-23 Updated the footnotes in IMO AC specifications.

Fixed broken links.

Updated Development ecosystem.

Updated product from CY8C4024FNI-S402 to CYS8C4024FNI-

S402T, CY8C4024FNI-S412 to CY8C4024FNI-S412T,
CY8C4025FNI-S402 to CY8C4025FNI-S402T, CY8C4025FNI-

S412 to CY8C4025FNI-S412T, and CY8C4045FNI-S412 to
CY8C4045FNI-S412T in Table 36

Updated packing diagram titles with IFX package code for Figure 6,
Figure 7, Figure 8, Figure 9, Figure 10 and Figure 11

Updated Packaging.
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