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TRM IR T IR FPENZFEIFEER, MRFETHEPOL (IMLIRTIE) FRIRERMG TRIREM
1RE, XBRETRNZEANSEZE, EERTSNERNEMTINGE, HERTSINREE
FIERR THIRE. BIRETEXEREXTEFESENARKIES,

v BESREASEFMH
7S TRMRE T IRETETERNTREYIR. CEEMETERTRIAB S, BT8R
B, /SRR MRIANRES. FEEHENARE BRGNS FREEE M POLAZRIFEE]
HIThEE. EFE, ModusToolbox"ll PDL AIRER N R LEF F R HARTFEGRINEHEBEEREGHIRIA
ERIRERIARH

3.1 CPUMEMRBFRYS

PSOC™6 EEZ N R4 FiTR, WE2FiR. Bii195&: CPU. DMAITHIZE. QSPI. USBFI—MINZEE
R, WE, FIEEMEERMNIMEEEILUET %2 ArmeAMBA SMERE R 4% (AHB) PEEETE B4 T 1528 1HR]
MHEZ, cpu Zialfvif IRl el LAER AN IESSIE)E(S (IPC) iIRIRFITE D .

3.1.1 CPU

B Arm®Cortex®CPU:

Cortex®-M4 (CM4) HE 2 FHARIE. FHRETT (FPU) MIAERIFETT (MPU), EMESE S RIA 150 MHz,
XEZE CPU, RITAFEEF N E. REABEENRESETE,

CM4 KIL 7 ETF Thumb-2 AR ThumbiE<E (FEArmvT-M BMESZFHHPEN) -
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Cortex®-M0+ (CM0+) BB 2 FHATRAF MPU, ERILUETTEREIAL00 MHz; $ATN, HCM4RVREREIL100 MHz
BY, CMO+HELIMERERERHIRHIACMAREN—+, FLt, HCM4IZITTELS0 MHZEY, CMO+FIFMEHIER
R PRHI 7975 MHz,

CMo+ 2HBh CPU; ERTLUARBABMNIGERLTE. T2MFRIPINEE

CMO+ SR T Armv6-M Thumb 3598 (EXTE Armve-M ZEMBZEFAE) o % Voo =3.3VHERRIFEER
T2sEY, CPURIINFEMT:

x1 EFRRERFEEIATI2ZET Voo =3.3 VTR BB RRZE
System Power Mode
ULP LP
CPU Cortex™-MO+ 15 yA/MHz 20 pA/MHz
Cortex’-M4 22 uA/MHz 40 uA/MHz

B] LURE ArmeRYE SGEFR M 1S CPU B T ERIRFR ERRAR B IRIE T,

M CPUENECE T ERERERETIEHIZE (NIC) , BFIRIEMBE PN, MU MREERTizH s

(WIC) , BFMEREERESFER PEECPU,

CPU BAT 7ZHIAIXX ¥, Psoc™e AFIAIXIFRIERO (DAP), AI{EAIREHEFIAIXZEO. IMBHR

FERRIAIRES (“EH) ETIEFBRITLIEIR (SWD) SHEXSMIRTTEhER (JTAG) OS5 DAP &1,

Bt DAP (HZIGHELL2MRH)) , ENMATLUARNEERFMIME AR CPU R TFES,

1 CPU IR E N T RIXFIRERTHEE

o CMA ZFEFAMEGET RN R S, 4 UERAURERRETT (ETM). BITEEERSS (SWV) UKiE
TR (SWO) 5| BI#HATRY printf() ZiE I,

o CMO+ TR MEHFBT AR MRS, UKR—1HEH 4 KB T A RAM BIRERERSE HIX (MTB).

PSOC™6 IFEBMANRX itk 2%, AFRLZIAAFMEBERE D CPU.

3.1.2 Ha BT

ZEE MBI RFEMIMEHMTER, HXFMMCPU LRI RLERE, CM4 B 175 ZHMTEX
2 (IRQ), HArrhlriRE“n” EEIEEEI IRQno CMO+ B/ \/MNHET IRQ[7:0], RAILE— 1 Z Nl RECE
BRETEIMER IRQ[7:0lc CMO+IEZFF/\PAEB (NFREMH) i,

PRI IFARENRLESR (CMA A 8K, CMO+ W 4AR) o B4 CPUBIARA Rk ’T (NMI) &% AT BR
5 4 MNERFHM, &% 45 NRMTREEBER WIC HIREMRERRIENEEE, B8E BARSEZFM TH
15

3.1.3 AR ARE])E S (1PC)

BRT Arm®SEV #1 WFE 35$9h, EEE— B4 IEESE)ES (IPC) 1EHR, ©EA 16 M IPCEEM 16
IPC HlFLEH, IPCIBIE T BRI IER 2 BNHIEERE. 810 IPCIBEXRIIM—MIES R, IH
FEEHZERR, IPCHPATF—MRIESRPMSE— IR, HFEAHEGES. XETFRULMER IPC
BERBEMABRRESE . —LIPCBEMEMEREREREN, R 2.
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3 IheEiR EA

]2 IPCEEFH IRV 5 B

Resources available Resources consumed
IPC channels, 16 available 8 reserved

IPC interrupts, 16 available 8 reserved

Other interrupts 1 reserved

CMO+ NMI Reserved

Other resources: clock dividers, DMA channels, etc.

1 CMO+ interrupt mux

3.1.4 EERNEFiAiR (DMA) 55183

ZERETEE =/ DMAISHISR, SRIEH 32, 30 2 SEE, SR TF CPU BIARTERINGIHIE.
DMA & AR T AT UL T SRAM SiA7ER, FEith, RN ENZREARNNRE, S MERY
o] U FE RN R B IR P LU AT BC B A S IS MR S M RN BT, S MERTHIEERA/NE
DMAEEMER IS, 581 BRASEZFM T RIS,

3.1.5 ZiEnE:E (%)
ZF RSN I AEFREN 204 R 28 B RE (4 SCELAN INER 4R Ao
BEFRAAIHFUTHR:
v INE/RRERRER
AR INZATE (DES)
=5 DES (3DES)
SRINZATE (AES) (128 il 192 fiI. 256 1i)
WEMLLEE (ECC)
- RSAINZE&Z
v IRFERE
ZL2MRE (hash) BiE

SHA-1
SHA-224/-256/-384/-512

«  JHEIAIEZNEE (MAC)
B5E 2INIERS (HMAC)
BETHEAESIAER (CMAC)
o 32 UfEIRTTRED (CRC) £ Rk28
o EVIEERES
TRFE 4 FR 28
H BN 23 (TRNG)

3.1.6 RIFETT

ZEmARYIABSMEENERIFSETT, AJERIXNAFENIMNS T FRBEIRIRERNBR. CM4 F
CMo+ BB Arm’ MPU BT 2EEIERIRIF. HMS & TR ERTINI MPU, HEREFRIPETT (SMPU)
BT HZPNEETEREHENAE/ZRLMAFRP. IMKERIFETT (PPU) 5 SMPU £}, Bigit
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BT RIPIMNSTFESEZIE,

RIFRTIFRENIMNITEESE, SFEMISEE. /5. E/E3E. 5. R2/IFRe UK
RIFLTX. BRRIFPETHBRREERRAER; BEH RARSZFM (TRV) TEIFE.

3.1.7 B1728

PSOC™6 Bl & /A7F. SRAM. ROM #l eFuse NTER,

¢+ Flash
N AR INTERIA 256 KB, 939 128 KB BX, B —1 32 KB IEIEINTE (SFlash) BX,
SFlash PFENEIECIES ARG, Flash BohUBBAMEZRH, §EFHN T2 Em BN ERSE,
SFlash & TLEBEK,
NFEE 128 UBEMAIAE, UBRRINFE. XEFAIEHITHREI R LUHITAGFEEMN. B NIRMET
UTEITRFIIT. —1T@512F T, ARRRIFERANBEIFERIIZFHREUEE, BERSR
BIRIFEE T AT ERITE NIRRT
NFIEHIZREESE TR NER, 81 CPUEE—1. 8 1EHEN8KB, BF 4 RAMEKMY,

+  SRAM
IRHEIX 128 KB B SRAM,  EEIRIEHIFNRBHIFE LA 32 KB IRIEH, AR IEFIREERPRENAE
2, KIEEEXTREERERF

+  ROM
64 KB ROM, t#FAUEFE ROM (SROM), IRMHAHES (ROMBEN) BTFEZENE4INEE, ROM B EIZEWH
K. NEBAN. R2FRIP. eFuse IEMEMAFALRGIFE. ROM RIB{XEH CMO+ CPU TEFRIF LT 0
1T RYTHAERILIEH CPU Bi@Id DAP Bfl. XEFE CMO+ AL NMI, M CMo+ ITRSTH
BEo

»  eFUSE
—RI4%BIRIZ (OTP) eFuse P55 1024 fii2HAK, HA 648 (FRBHALKER, HIWISH ID. &5 ID. 4]
RIAEIRE. REEWAPNZSRE, HRUTATEEZLZHRER. BWHEE. H— 1D HEM
BEXAR.
T fusefPBREMRIEN; —BRIE (K "Rl , EREMTEEN. Akfifuserl G EMERIA
RS "0 "ERIRA "1"s EXT eFuse IITRIE, Vovioo FIEBEMIN 2.5V £10%s.
HTF BB FREZE— MR HNERE, REBIXEZIEL £ T HITRAIMEE R,
BZER, FSH PSOC" 6 MCU RIZHAE o

3.1.8 BrhinEERF

FIRAES, ROM BEIZFEAM Flash BEIEFTSRIERIEE T HINE TIELUREIRE B EIFERE.
BEAREIhEE. S AEMEBEEMEMALKTIIEE.
+  ROMJ3Zh
TIGE S, ROM RS ISIEFEE— M HITHER, WEFRRITUTRE:
NFEBMNBENEESNE
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- REARGE (KRE)
- REBEIEEERIPET
- RELESAEBRESNIGERIRIRE
ROM AR, HEHRR2AFHIEER,
+  Flash /@5
Flash BEhETEMETE SFlash PHIEH, AIAGFRIRBEIRIENN BEF A ETEIRE LIE1T. BXE
HWREHMEEEWREN, FIIERNE=H1EK.
Flash JB5h:
- 3@d ROM [BThIRIE
- TEROMBohZfE. AFRNRAERZHNETT
- BRZRSZAA
- EEEIEEHAERO
- BuRAFRNARER
MRTERIEAFR N AR, NAEFEBIRI#RIZEEREZ2RKE.

3.1.9 RTEBRSY

WA CPU BB EIERMUIRSY, AIHERFMIMLIAIEMNR. 32 I (4 GB) MU BRI A Arm E
BB, 0% 3FR. EEE, ERTLUMABXIHMIMNGE RAM BKIZHTTo

x3 CM4 1 cMo+ A9t hE Bl 5

Address range Name Use

0x0000 0000 to Ox1FFF FFFF Code Program code region. Data can also be
placed here. It includes the exception vector
table, which starts at address 0.

0x2000 0000 to Ox3FFF FFFF SRAM Data region. This region is not supported in
PSOC™6.

0x4000 0000 to OX5FFF FFFF Peripheral All peripheral registers. Code cannot be

executed from this region. CM4 bit-band in
this region is not supported in PSOC™6.

0x6000 0000 to OX9FFF FFFF External RAM SMIF or Quad SPI, (see Quad-SPI/Serial
Memory Interface (SMIF)). Code can be
executed from this region.

0xA000 0000 to OXDFFF FFFF External Device Not used.

0xE000 0000 to OXEOOF FFFF Private Peripheral Bus Provides access to peripheral registers within
the CPU core.

0xE010 A00O to OxFFFF FFFF Device Device-specific system registers.

REREFEMEI0 X 4 Firn, EAFMWA CPU, BRLEWE, S CPU EEFrHE PSOC™6 MCU N7EH
IMEF F2R89H R PR

Datasheet 14 002-33480 Rev. *H
2025-11-05



Car
PSOC™61 MCU Infineon
HTF Arm®Cortex®-M4F

3 IhREULEA

R4 cM4 Fl cMo+ I ER 7 fifi 2R sth ik BR &

Address range Memory type Size

0x0000 0000 to 0x0000 FFFF ROM 64 KB
0x0800 0000 to 0x0801 FFFF SRAM Up to 128 KB
0x1000 0000 to 0x1003 FFFF Application flash Up to 256 KB
0x1600 0000 to 0x1600 7FFF Supervisory flash 32 KB

1HEE, PSOC™6 SRAM fUF M CPUAY Arme XABX1E (B0l & 3) o CPUHAJ Arm® SRAM XiF & B YIE
A1z

3.2 RARR
3.2.1 HIRRSA

BREAAAHERBEKEFFAESERANER, HERHFNER (Hla0 LBE (L (POR) , HEIBEKX
TREEBHEMNER, XEBRBEREEIREKFEUTH=EEM (EBRKEN (BOD) . XMigIHR
T EREBERFIBEKRE (FIIETF 1.7v) MEMLEZESHNELIET, REBEHFEKR,
Vooo BBIRE (1.7 E 3.6V) NENBEERESRHEREERESS (LDO) B, AP BITIEE, Lthih, BEEM
LDO iR AE (0.9VER 1.1V) BIROTIERBE (Vo) BITiE, BRI UERMASEFEINZE
HITIEE:

v RAERINFE (LP) 7E 1.1V FMRIE Vo HiRES4RE, BXISFILEZBRE,

o RYEBRINFE (ULP) LLO.9VIETT Voo » SEIMARIRAVINGE, EXIRAREHEREGFRIRES,

Iesh, FEERBEBNHERBEREFTAEIR (Veace ) HEBRVIRIZ BRI, BN T BEF B
. BEE—ITERFINEERISEATES S (RTC), H 32.768 kHz SR %28 (WCO) MEREIE IC (PMIC)
EHEIRMH . O o0 BISIH 5 (P0.5) AT ER A SMER PMIC BYTEREE B

RTC ERAJAE PMIC (EREE SRR 28, FINEA LUBE RTCE Y ERERIMERRI N RS 7= SE PR BE R o

3.2.2 FBIRIETC

PSOC™ 6 MCU AITEFh R R LFN = CPU IHFEIER FiniT, XEBRK EERAREM RN BT
¥Ihit, BXRMEERXNEMEBEEIXRNNEZIFE, 5SRNA%IC AN219528: PSOC™6 MCU low-

power modes and power reduction techniques 1 Architecture TRM, Power Modes chaptero
PSOC™6 MCU 3z 5V B RAR TR TH#E IR RV 40 T -

v RFERINFE (LP) - FAEIMEA CPU BBIRIER I A E R ARE T EH

o RYUEBIRINGE (ULP) - FRESMEAH cPu BIRIRIUIYRI A, BRERIR

+  CPUBE - CPU IETE &4 LP Bf ULP R FHRITHLED

v CPUEBEHR - CPU fURBHITIERSL LP 3¢ ULP N N E (=

v CPUREREMR - CPU BBHUITER, HERS LP H ULP B FIEKRARYUREIER
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v BREREER - B CPUFAN CPURERRIERG, RERIMIMEATA
o KER - 23FAD /O IRESHRLES, S EMRENSE (U

CPU Active. Sleep # Deep Sleep & Arm CPU 1584245 SN T 1A Arm® E X RYEBIREETL, LP. ULP.
REERMAIRER 2 PSOC™ 6 MCU XIFME MRIIFEET,

3.2.3 Bt Eh RS

3 B RZF@ARTVINNHARFRLUTERAERK:

+  REBEHRTHSE (IMO)

v NEMEERIRTH23(1LO)

o IthRAIRHSE (WCOo)

v IMNEBMHzERAIRHER (ECO)

v IMNERBIEREAIN

o —NBIMELF (PLL)

o —NRERBIEIRE (FLL)

B AT LARE 4B A e EIES Bk 1/0 IR A9 S B,

N PR B oh i RY BRI BT $h 2 CLK_HF[0], 3 IMO # FLL3XEN, CLK_HF[0]. clk_fast. clk_peri 0
clk_slow 79 50 MHz (LP ##£3{) 3¢ 25 MHz (ULP1%3{) . FREHM® (BIEFrEIMEE) 9XHF.

3.2.4 A EIR% 2 (IMO)

IMOBEERIAZEI IR, EEL SIRELATIERIEE. IMOSRERN 8 MHz, IREN +2%.

3.2.5 A EB{EIE R % 25 (1LO)

ILO B—MIFRENIIFERVIRHE], IFFRSRERA 32 kHz, BITEFFATHAERN TiE1T. AIMURIEESHEERN
BISRUE ILO, LURISEIFRVREE.
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Yellow multiplezers

System Deep Sleep /
Hibernate Domain

Lo "_’D > CLK LF

are glitch esfe Path M (FLL/PLL) Ret mux . —
> Predivider CLK_HF[0] -m -
] ;D ""D * prewe) ’D 1 Periphers|
IMO 1 _*D clk_peri Peripheral clocks
T — T Clock Dividers T e
EXTCLK B3 3 m
» Predivider CLK_HF(1] 1 ck_siow >{ scB
--PD bD 1 (1/244/8) Flc”‘il Divider x MO+
=] | — |
> AH
CLK_PATHZ
D 'D -5 p > CLEHAZ QSPISMIF |  Anslog
(1/214/8) Subsystem
;D CLK_PATH3 >[
Smart 110
D . = =
L Predivider LK_HF[3]
> (124/8) usB
—.D CLK_PATH4 R l
Sydem LP/ULP Doman

CLKLF —p  Okper :D
>

Cryplo

LcD

weo > | ok | ffE?“géJ clk_mf
3 By E
3.2.6 HMEB SR A HR3% 28

El4 BERTEFmARYINEINIRAIRHSFER, EFRTHEnBEE; REE BSE R45 ,
MHBEREFRSRAKEEER. ECOMWCO FEFEINBLHBRSR. EZER, BEHASZFH

# AN218241, PSOC™6 MCU hardware design consideration o

iR HEEXT GPIO FAXIRERBUR, HEFEUTHRAHER 16 £ 35 MHz SEERMNZ MR AT FIET:

1. RO R AALUEEER (183) EXNER, ZIRVEFRIMERE 9 2.5 MHz,

2. O 11 (B QSPiiEN) wIPREIZMER QsPl B FIREHER 2 #Y 60 MHz ##1F; 1ES1@ TRM
TREEAER,

BXIFAER, BSH &R 5 M GPIO &85

002-33480 Rev. *H
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3 ThREINEE
PSOC™6 MCU
I =
i = = g
o - . E
5 = Z‘ D)
S 9 3 3
QO QO
Y 5 = =
MHz XTAL 32.768 kHz XTAL
CL/2 _]: U j_ I D |
= 4 RS
3.2.7 &1t 2 (WDT. MCWDT)

PSOC™6 MCU B— WDT FIFE N %114k28 WDT (MCWDT). WDT BH— 16 LB HiE{TitEE8. & MCWDT
B 1600 ERES A — 1320115423, EBEZMIERN. FiE 16 (it 94 E WIS E (. Fr
B it EREsER n] LT [LAD B4 BT F= S AR i,

WDT H ILO 2Bt ¥, ©RILATE LP/ULP. REIERFIREREFIE T H 1T/ MREELE L. MCWDT
B LFCLK (ILO Bf WCO) IR{HtEI%h, BB LITE LP/ULP AR EREIREIRED, T 1T E B i /M B8 4 o

3.2.8 BY $h 53 JiiEs

IRHEIFN/ VB D Sligs Fl FIMEFERT B Y, B81E:
v PO 8 AT RS SRES

o)\ 16 UEEERES TR AT

o N 16.5 I/ NERES RS AT

o =245 A/ NERBY Bh o STES

3.2.9 fih & ERER

PSOC™6 MCU B & — Mtk LR E AR, XEHFZRERAB[BNAXNES, BFEINEIRERZ
18] LAz GPIO FFMNEIIE IR Z BB AR 55

REREAEMMRE, MAZKRERASTRNETTAGAERLREN, BTN —X—AR L8 IEEEL
X, eEREERNRERD BRI, AFREUBRASERZEL.

3.2.10 =11l

PSOC™6 MCU RILUEIE Z RSN
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»  LEEfI(POR) FIEHEIR LA EIREIEREITAENKFRERIELTEMRS. LB PORE
) O

o 128N (BOD) ENIA T EIEHMFHEIR Voo » F7E Vooo (RTFFARHIRIREIE TIEBER4
£,

o SMRENMIT ARSI (XRES), RIERIMIEMIRE(IZE . XRES SIMINREBFER. ©RIUERE!
EHIFBPRE Voo , tBRTLUEREIRTRIKENEBER, 40 El 5 Fim. SREAR LR, EEFEHEEN
&/ MUES I BIALRESBYERIAUEFE; SHEEN 4.7 kQ ZE 100 kQo

1.7t036V -
PSOC "6
\VbbD
4.7 kQ typ.
XRI.ES XRES
drive

5 XRES E#%E

o BIAERE (WDTEIMCWDT) ATFEE M REEFEIE B BN H#ITARS B E RS,

v BHFRAREN, FIESEMHRREMRS.

v MRZEREERNREERG, SEARIPEERESMAPEHREMIRSE; FIM, ERITIENN
B3R ER I IR B R

v RERIERE (IR FIR N AR ARERRINFER

EUEMHERIH, HEBHARSBSAMEI—TENRS. EURERICRET TN, &E&FFa0

REEEMIREFRFEFE, ATARBEIRGHEEMLRER.

3.3 AREERNFRSA

3.3.1 12 {if SAR ADC

P 12 I, 2-Msps SAR ADC BB ABFEPSAER Ay 36 MHz, TEIZSAR F#HIT 12 (UM E/ VD EE 18 MIfh, ADC
EREBEAFER= 1 AIEEFRI—: VDDA, Voos. FIEIMEE (AREF), AREF BEREN 1.2V, HiF
E+1%; WFR22) o @I IRENVREF 5|8 ERIMEBEE o 5 Voo B AREFfEREE RS, BT
VREF 5|H)_ EiEE— MM ZRBEAES , LIRS ERAESZMH TEMEE, B XEE R, AIRIEFTA
EEMBERITILR T SRR . ADC BYFINSEEIRVss F Voon/Vooion ZBJHI L EBIREEE, ADC
AEMERREEFRESERRENEDES,

MRFE, ADCIRERST (S/H) FLERYHREN, UEANSHEINESIRERBHIBTERE TR, WE
FREHNSEHERAREKFRF, WEIEM 12 (IEENRFMEEES 65 dB.
ADCESMNF Y EETIEERNS I H, Fy2sEsitEFE BT EREE (F28HE), MAEETM
PR BITCRERBE LR S HELBE L, SXEFEFE—EHEFT2Msps)o
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FNBENERBEE S, UWERBYUMABENRETEEMN A SMA R, I, FTLUEE—
EEFFESERANmAN S B &/ MEN/EREFH I AR, XHFER AT LARE S B EERY
B, MERFFRFYIBEBIEHR UK CPUIRBEHERGFHOEBLSCENE, EEHEHIT, ADC
BT LUBIS AR 2 B8 2 FA 88 54k (AMUXBUS) I EI K Z 8 EM GPIO 51/, RERIEINT ADC AR A
ADC M T{EER[ESEEA1.71 VEI3.6 Vo

ADC EBRIZXEEIhEE, SR TRIFRIEMEBIIEHEIFNAE, SARADC A LT R EERIET A 2 MHz
3% 8 MHz (LPOSC) HIBYHPIETT.

3.3.2 AEERES

5 SARADC B & —NEEERS, ZEBSHENERBEN IREAR. TUZRAEUEEEH,
B RS RS AT LU BT EEIE B SARADC fEAIEEE > —, ADC IS BEERERMEHNTW, RETUE
AR ORI THAE A OB, I TROERIS M K,

3.3.3 12 BIRFE 23

SR EBE— 12 U BEHRT DAC, BILERE 2 us BIBTEIAISTE T2Ko DAC AT LAFE DMA 1= HI28 IR Bk £ Y
FRREXBRR. T DAC AT LUZREMBREE (ChEELMN) SER CTBm RPIIEERAEN
&R,

3.3.4 WA M NEE KRS ES A B RE (R (CTBm)

ZARRAR MZEIRARRAR, HAMGEHEED S| A EMEMER, tNE6FiR. EfIERE=M
R (B, B ) FM—MLRBER, ERMRAEFTE TR SARBARM DAC Hitl, XETERA
EHIERERNIR A LU BRI 5 I P EE—, MMAFERR AR AR, 5(/hEE®
o BT,

EEBASBESZFRGUREERIE THIETT, HEBRREFERIR.

3.3.5 €ThEE (LP) Lbikse

R TR NMRINFELLIREE, AIUEFRBMRIRATIET. X, SEMRGRIURER, eI LUTE
RINFERN T IR EBER T, ERSBHLEEFEATEL K, UWBETRES, FIFEE—1=R
SINFEE THEIE (EIRIUT, [ERESBEZNEHA LAUERFIREZRER),

El 6 2R TIRIFREIME. LLENSEHMR. BXFMARERESR, BSHAKRASEFM (TRM)
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EF Arm® Cortex®-M4F
3IhEEPIEA

AMUXBUSA

AMUXBUSB

CSD
slifiell_zad LPCOMPO
vref_ext = I
csh inp é PE2
cmod inn _ ! P6.3
amuxbusa Bl

amuxbusb LPCOMP1 e
inp L P5.7

inn

CTDAC L N ]

Vooa in
' & vref  vout H
Red dots indicate SH

P & AMUXBUS splitter
switches I

direct connections

[Po.a >—o0 7]—,7 from the opamp 10x
I ouputs to port pins.

OAD
PS>0 T 5

} [>compout O
P91 ’_D_li

>
AREF, 12V

[
[
[
[
P38.3
Do i 8
10,
| 1 % Bold lines indicate
comp ou
(P94 > )

LJ(Z) This product line has two
SAR ADCs; each indudes
a SARMUX, SARREF,
temperature sensor, and
multiplexers.

SAR ADC
B vplus
vminus

< L]
vref
‘ Vops — SARREF P
[ ] 1[ TEMP (2) Vopa /2 —]

temp

SARMUX (2)

Vss [l
L To Vger pins, for bypass capacitors

= 6 BT RS

3.4 A RIEHFHRR

3.4.1 Smart1/0

Smart 1/0 @— MR RISBIELEN, AIXTMIGERIBZEIFEEZRE GPIO 5|HIMVES S MIMNBIRL IR EIE
EMESHITHREE, Smart |/0™ BRI TF GPIO 3|IF1SE 1/0 %EF% (HSIOM) 2Zi8], ERF 28 ig
Ho
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3 TheE A

ZEmAYIERO 9 EBE—1Smart /0 &R, HKBHAEEE /0B, mO9 EMFEESESSI Smart

/0 F& {5

Smart 1/0 2 ¥

v RARERERIRE

v EFECPUTFTNARIEZE

v REPES (BIH) 1RME

B/ Smart1/0 BE— 1 EIEEIT (DU) F/\1EHKZR (LUT). DU:

o ARIEEDLEIREERITIRFAYINEE,

o AILMAIEREIR. GPIO ImOD DU FFHMEREUANES. &1 LUT:

v AP ELERANER. MAESAEERBS— LUT. WEREIR. RHE GPIO 5|#E% DU RYFH
=

v FEYARERREER.

o HUREPH, BWEUERFH,

3.5 E EIheE ¥ F 1R IR
3.5.1 TE BT 28 /1T 828Rk TR A EIES (TCPWM)

+  TCPWM ZHFLATR(EIRTC:
T LRI RERY E BT 23 1T 4423
IR INAE MY E BT 23112428
IEXXfi#FE 28
BXZTAHIZ3 (PWM)
TRFEHPWM
- HEREXEERPWM
o [\E. ATHEL/ATITEIER,
o BT (BREAL. 20 4. .64, 128)
o EER/FEIRT A RRERIIE F
o FE. REAMER/REEES
o AT
KT ——BUR TR, BELAETHEHE T
R/ —— IR IR T ER I R ESF T RFESRTIIE
+  PWMBYEAMNEIH
o ATAEATCPWMIERBDh. EEFME. Fik. HEHFAHREGES,; BELFA. THRA.
SCAFN Bt & KT, TCPWM BAE KilljaN, AI5aMHEE BIFE RS
ZgEPE:
o @324 TCPWM
o\ 161 TCPWM
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3 IhEEREA
3.5.2 RITIE{SIEIR (SCB)
ZEmARY B 751 SCB.:

o HAFEANFLSEI 12C. UART 8§ SPIo

v —1SCB (SCB#6) FILUTEREERER TERIMNBESHIZETT, 1% SCB AILLZE SPI MHL, eIl
= 2CMHLo

PCER: SCBAILMTEEMLZEMEND (ZIFLZEME) . ZEREELIEERERA 1 Mbps (IRIE

B Plus) » BIEZRFEZI’C, RICIEEBFEHULSER, HEXMIE PCBEE M X EESIMETINET R

£, SCB 2¥F 256 F¥3 FIFO A FHEWFN &%

SCB AR 1°C REFTHMABF FA1 (UM10204) 7E X BT 12C FRAERRT. RERBE LA IRIE L BB TIE

%o 1’C B4k 1/0 RAFRIETNRY GPI0 LI,

UARTER . X2—NMNBITEESIAS MbpsHI2INEEUART, TXIFSEHLAIED (LIN). £I9MEZO (IrDA)

FEEEFR (1s07816) WY, XLeLIPERREARUARTIMNBIGTENIN. ItbIh, BIEZFMZLIER[ER,

AR AV FULEZZBARXFNTXLERIIMG . ZFRHBAUARTIIEE, WA ERIEIR. PR NFIMIE

2. — 256 FHRERNFIFOR T EKMCPUARSIER,

SPIET: SPIBERLZIFEMERLT N SPI. TI Z2BRENT (SSP) (KFHE EIEMT — P RFRE SPI

YRERTD SR AI B TRk F) LA National Microwire (SPIEYHINTHR) o SPIIRIRZIF EZSPI T, TEiZ

BT, BUBRIRE TS E SRAM ARIEAHITIRE 181E. SPI1ZORA 25 MHz BI#PnZE T 1,

3.5.3 USBE R38O

PSOC™6 EE— 12X USBIRFE, ZIRBFRZUE/\ MR, H512FTISRAME HX, HZHF
DMA.

ARE: o FEUFTAREAER, USB INZE68-QFN E1ZEH1E]/E,
o YERTAEHUSB S, 185F Voouss 7MY, FH1RFFP14.0/USBDP #1P14.1/USBDM 5T,

3.5.4 CAN FD iR

ZIEEE—NCANFD IR, BRFIUWFSENE, ZREENEEEZFHER 4KBHE RAM, X
=X 5 Mbps BY FD #UBIERZE, 2 DMA &5,

3.5.5 Pa£ksPl/EB1TIEEZSEEDO (SMIF)

IRBERITEESRIEO, BTERESIA 80 MHz, EXRFE. WM SPIALE, HZiFRZIUIMEBEE
®E. BXIFFMMIRIEE:

v NTEBRST1/0 (MMIO), —FhiEid SMIF Z7F238H FIFO IREEIR ARG SEEO

o FIHMBELIT (XIP), E P AHB RS EIEZIRA SPIIRE EE,

EXIPIERNT, SMEBTEfEESW AR RICPUNERHiAEZSE], MR LIEIEMNINBIEESRIITHRE. AT
IRE%RE, B85 — 1 4KBEF, XIPERIAZIFAES-128BN0INZMAZR, SIS IFEEE P
BB R 2 FMEMIAIRL,
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3 IheE AR

3.5.6 LCD

JZIRIRTN LCD AHIFHES; KZEGPIOYRIEEH, HP—ZF/\ GPIO AMAE AR, HRAEILL
FE{EER o

LCD IRAERINEIEIE: SF (8MHz) FMEZE (32kHz) » FAMIENIITEERSE LP. ULP MR EHEIRIEL

Tiaf7, ERFEEXERFREERIER FiafTHRLEE SRR, 8 MHz IMO AITE R4 R EIEIRER TE
R, #AIBFH LCD REMIIH, EFERRFREREERN 5, BREQAHIBEMEBRLENHE. TAE
KFNFEREEE, ARIEFIEHM LCD BTEPSAE,

3.6 GPIO
ZIRERZE 621 GPI0, GPIOEIRIIIN LI FINAE:
o \FhIREHIEL:
BImANER ANEmEEAXER)
BRI
55_E RN FHIET
0R_FRIFNSE FHIER
FrimMaE FhRER
Frimfnag EhiE=
58 _E 3SR TR
- 5 ERIAISS FHIER
o EERINBIE (CMOSTHLVTTL),
v RIFERN, BTBEERE BMERH/OREL FHRIEE)
o ANEMIRIER, BTIEHIdV/diEXREE, BEhTRREEMI
SR DA NBiEE T (X RiRO), ERERES ML HiEHEFESM5IHRESTFESRIFBATR
=5 | _E B EIRTHREN S | BIRVIRS,.
MRBRA, SN5IMEAIUFEFlT, SNMNROSME—N5ZXBRHRTIER (IRQ).
iHO 3 5| R E A8 (OVT) 8F, LB NBERIEES T Vono OVT SIEIEE S 12Cc —#2ER , U
BEXFASHNER, ®F5EEETH 2C 2ENYIRERE, BAREmEIEE,
GPIO SR ALA &R, ATFIREERKESHIEBRE, GPIOS|H (B1EovT 5|/ I _EHIERAE
Bt RAE; FSRBESIE,.
FE LS GiHAE, 5IHEEREIHNEMMNIF IR, WA PESWER, LRt EmimAT/
HEFE AN SEET.
— M FAEIRI/OFEFE (HSIOM) HIE ML HE FERTREEREE/05 I MMEMHIMEESTIEINGE S ZE# 1T
EH,
IEIXEBERZ GPIO FFXIRFE M, 17 RGEREEINERE, MM TIREMIRENENLI®R, DRIVE_SEL
B (BIKs5) RnEsiEE (FZFAER, 1581 Cvsce2x4 RFIZETFES TRM)

&5 DRIVE_SEL {&
Ports Max frequency Drive strength for Vopp< 2.7V | Drive strength for Vppp> 2.7V
Ports 0, 1 8 MHz DRIVE_SEL 2 DRIVE_SEL 3
Port 2 50 MHz DRIVE_SEL 1 DRIVE_SEL 2
(RBELTH......)
Datasheet 24 002-33480 Rev. *H
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3 ThaeinBe

=5 (4%) DRIVE_SEL &

Ports Max frequency Drive strength for Vopp< 2.7V | Drive strength for Vppp> 2.7V

Ports 3to 10 16 MHz; 25 MHz for | DRIVE_SEL 2 DRIVE_SEL 3
SPI

Ports 11to 12 80 MHz for SMIF DRIVE_SEL 1 DRIVE_SEL 2
(QSPI)

Ports 9 and 10 Slow slew rate No restrictions No restrictions
setting for TQFP
Packages for ADC
performance

3.7 CAPSENSE™ FH 4t

PSOC™6 MCU i&#3d CAPSENSE™ sigma-delta (CSD) BE{F1R1R 2155 CAPSENSE™, EE NERBEBRRIMER
ANEMmigt, TRAFRRERRSRZMEE,

BRT CAPSENSE™Z4h, CSDEEMIRIRIASZFRI=MBAThEE. 2 CAPSENSE™KRMR(FEARY, XLEIhEE
Bf, &, EEHEHT, AIUENAREPNENHZ N IHEERITONER. CSDEHERSY
R EMIhEER |

»  CAPSENSE™

o 10 {UiRERGL IS

«  AZRIZERRIR (IDAC)

v LbERES

CAPSENSE™

BARNMIRERBENREAGCBRRQNFIEEERBI L MNONEENREAREMIZIT. R OE
CAPSENSE™E/R SR AMEEM. Tk, REMKXABIENATRMMHE. OIFE. GHRNBENAIER
RZIhEE.

EXELHR CAPSENSEM I ARBEB U TS :

v —REYSIELL (SNR) FITEB L MIERLH THRER R

»  HEHBZA (CSD) FfIEBZA (CSX) RN 5 7A

v HIEFEMUNERY, BIEFRT. FEPEIRH. AR, MIBERMEEERES

v BZMMER SRR

o —IRBEITRAE

»  SmartSense BENATE ARG FEEEZRNFATIIE

v EEBYPTIMEBIR S BE

o {RIRSTYSMET

v FRERHNREBKRE

v BRI

o EERKERZ CAPSENSE™IEIERS, AT ERHAE. MK
ADC

CAPSENSE™F R4 ADC EBE LU T4

o A& 8 fiIEN 10 I3 EAER

o ONEENSEE: EfA GPIO I _EBY GND Z Vier 1 GND & Vopa
o THEER GPIO HIMNBITH, BNAIRIBAEESE NE Vooa
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3 TheE A

IDAC
CSD ERABM Mgtz IR, BBEUTHR:
v TR

v EBRRAREREN

o AYRIZEEAIR, SEEJ 37.5nA E 609 uA

+ P IDAC ETHITER, AZR—1 8 il IDAC
308

CAPSENSE™F AL LL R BEAABIMFEMBREINERR Tiz1T. RIEWANEZIANSAIREESEBE,
JE = B4\ BIE@E AMUXBUS E3Z EI{E{R] GPIO,

CAPSENSE™ B F RS

7 BT CAPSENSE™FRAMSREHEIA, HPEIE—1 deltasigma iZHRes. WERRIFhIHMEE. —
BRIk IR nh28 F1 76 > BT JR A2 B 7 TR

MNETEINZERE AR (AMUXBUSA/B) HITEIE, CSDRHURHMFIEIHEER M A ALY AIE
RHIEE T EE GPIO X —4H GPIO LI MH, BLbiRssiatfIN R A 23 A E A GPI0 RS,

CSD #RIRfEF AMUXBUS A, SMERIAITISR BB A SIS MERXERM GPIO ZIFEBE, BE— 1 HATEERRK
MEKEBR (A1%) . NRFERE, FTLUEER AMUXBUS B FIEIEMIMNBREKIERESS (LUEINRRKIX
EHESMIRTHAE ) KX —rmo. CSD HEIR{HA AMUXBUS A. R MNIMNEBERLEE AR 28 LUK BT & sifnizuk s
REY GPIO ZHFE A,

Z ADC TEIMBTTH. EAEREEI AMUXBUS A B9 GPIO 3R TEER 4155 T1E ADC 893 N. ADC £
GPIO BIRI#E%2 Vo fERTIN (BISNAFRMBENEZFNA) .

BRER TR RIZE TR (IDAC) AT LUERER) AMUXBUS A S B, ik, B8] LUEEEEIER GPIO 5|
filo LLARBRMITF delta-sigma B2, LERZBNRABBMA DT LUEZEIEEBER. M LLIRBIAHEASE
i AMUXBUS B iE#ZZIEmI GPIO; Bl E 6., ZE5E 5T HAGPIOEREERE; I *RS8,

CSD &R P] ATE/ECHFNEEER CPU BJRIETN NIB1T, FH7E LP Ml ULP RARIRN Z (B4R, ERIUTE
ARG REERMNAKREN THE, MAREREREES, CSDREEEMIIAK. 7AM, TRHRERE
BRAEEY, AIUEREHIES TR EMVIR KRR MEIET.
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afineon

3 IhEEIHBA
AMUXBUS
A B
GPIO Pin GPIO
[ >
Cell
CSD Sensor 1 Clock Input
CS‘
~ GPIO Pin I
° CSDSensor2 —————_>— Cell
]
2
C
=] = Corrs PR CSD Hardware Block
8 N4 e
2
— Cuoo Sense clock
8 Clock
2 h Generator
=
§ Cor_rank—T GPIO Pin
(optional) —
Q — Shield Drive Modulator
Circuit Clock
GPIO Pin GPIO
Cell
o Compensation
R IDAC
Csnusm—vr Shield Electrode
Modulator
IDAC
A
TxGP' OFin GPIO IDAC control
4|_>_
CSX Sensor 3 Cal
Cs /
2 Raw
E @ GPIO Py Sigma Delta Count
in
E Rx GPIO Converter e
s ED
ol Cell Vrer
2
®
;:;|' Ciyra Pin GPIO
T Cinra Cell
<]
o
: 1
v Cinrs Cire Pi
iNTg FIN GPIO
——>— Cell
ADC Input
5% -
cs IDAC Qutputs
S8 =4
52 —
o3 Comg Input
7 CAPSENSE™ 4 F R4t

8 BRT BRI, TR TE GitHub £ ICAPSENSE™ . ADC F IDAC 12t T Hhjalf4RE , LUER
RER, ERIEBCAPSENSE™ IEEMEHIIIREZIFE (BSP) ERSIECAPSENSE™ FEE S 1EFH1ZBSP
RN RRER T,

AP NAREFRXSHREHRZR BRI CSD HIRAYINEE. FiEfFSRERIEFXEURERED
BB, SNRIMBPEFES NS CSD ABXBIFR{EIMF, N CSD IXEHIERF AT LU CSD BEfFRIATIRIE

o ER UM IEXMIE A E IR,

ModusToolbox™ #4124t 7 —> CAPSENSE™EC & 25, AISSIRRERE. ©RRME—MNMAESSE, BT
RS TMRETT(E N SEAT A, RS EE— D EzZRCATIBEEED, USEIEREZEIEE, iR
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3 TheE A

RO UERTREUNREESRPEMRLRESH

CAPSENSE™# ADC FRiBIf4{EFH CSD FR#TSCINIFFR IR AN #F1EINGE IR, HLL, PEIARSIZEFEF
BFENXBIERSD, HAHNAEFEEN. e EhIZERP] LIEE— CPU LiB1T, ROEEIN
NTE— CPU HhEARE . SR CPU EB4AIA IR CSD RehiERr, NINENBEFHEERRNEF
AiEl,

BX CSXERR. CSD 2%, Rk BERERAMERSURBARRIGITISENESFMES, S% AN85951:
PSOC™4 and PSOC™ 6 MCU CAPSENSE™ design guide o

IE2 % GitHub FKEX CAPSENSE™. ADC 1 IDAC BY API &E15/ ,

Application Program
i Software i lMl’ddleware
| Configurator —
| A i
! | Z @) O E—
’ i = - = o
: : | o B = |
! — : < i
| | O |
| Tuner > ;
M i el
h 4 l l i
SCB Driver (EZI2C) CSD Driver GPI0 / Clock Drivers
SCB CSD Block GPI0s / Clock
Hardware and Drivers ,
& s CAPSENSE™ /Bl F R 5
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45|94

4 1) bagis

GPIO U Voo, 51 BIMEEE, WNTFFRR:

*  PO:Vpackup

*  P1,P2,P3:Voozo UM 3 5IRIRBIEMR (OVT) Thak.

s P5,P6,P7, P8: Vopio:

»  P9,P10: Vopion~ Vooa (Vopion (UNRTETE) HMVopub IEPCB_EIHFIZETE—HE)

¢ Pll, P12: Vboioo
¢ P14: Vppuss

&6 HEMSIHER
Pin Package
80-pin TQFP 64-pin TQFP 68-pin QFN
Vobop 1 2 68
Veep 80 1 67
Vbpa 59 46 48
Vbbioa 40 - 36
Vbpioo 76 62 64
Vbpio1 39 32 35
Vbpioz 23 19 22
Veackup 3 3 1
Vbpuss - - 11
Vss 2,11,24,38,41,58,77  |GND PAD GND PAD
Vbp_ns - _ 9
Vinp1 - - 10
XRES 10 10 8
VRer 57,60 45,47 49
P0.0 4 4 2
PO.1 5 5 3
P0.2 6 6 4
P0.3 T 7 5
P0.4 8 8 6
P0.5 9 9 7
P1.0 12 - -
Pl.1 13 - -
P1.2 14 - -
P2.0 15 11 14
P2.1 16 12 15
(REELTI.....)
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45|55 %H
rRe6 () HEMSIHER
Pin Package
80-pin TQFP 64-pin TQFP 68-pin QFN

P2.2 17 13 16
P2.3 18 14 17
P2.4 19 15 18
P2.5 20 16 19
P2.6 21 17 20
P2.7 22 18 21
P3.0 25 20 23
P3.1 26 21 24
P5.0 27 22 25
P5.1 28 23 26
P5.2 29 - -
P5.6 30 24 27
P5.7 31 25 28
P6.2 32 26 29
P6.3 33 27 30
P6.4 34 28 31
P6.5 35 29 32
P6.6 36 30 33
P6.7 37 31 34
P7.0 42 33 37
P7.1 43 34 38
P7.2 44 35 39
P7.3 45 36 40
P7.4 46 - -
P7.5 47 - -
P7.7 48 - 41
P8.0 49 37 42
P8.1 50 38 43
P9.0 51 39 44
P9.1 52 40 45
P9.2 53 41 46
P9.3 54 42 47

(RBETH......)
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45|HERE
Re () HEMSIHEE
Pin Package

80-pin TQFP 64-pin TQFP 68-pin QFN
Po.4 55 43 -
P9.5 56 44 -
P10.0 61 48 50
P10.1 62 49 51
P10.2 63 50 52
P10.3 64 51 53
P10.4 65 52 54
P10.5 66 53 55
P10.6 67 54 56
P10.7 68 55 57
P11.1 69 - -
P11.2 70 56 58
P11.3 71 57 59
P11.4 72 58 60
P11.5 73 59 61
P11.6 74 60 62
P11.7 75 61 63
P12.6 78 63 65
P12.7 79 64 66
P14.0 / USBDP - - 13
P14.1 /USBDM - - 12

2R YIBT1ZEH USB 51/, 1875 VDDUSB #&H, F1R#FP14.0/USBDP F]P14.1/USBDM 5/HIE 5,
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45| R

infineon

q =@ SO ON - ROW T ONT O
s Y asrrrErrEEEE2CEE22
>0oo>>0ocococ0o0co0co0o0o0oooooan
e RRRREE PRI 38883385
Vooo 1 60 @ Vrero
Vss 2 59®m Vopa
Veackue 3 58 m V\ss
P0.0 4 57 m Veer
P0.1 5 56 @m P95
P0.2 6 55m P94
P0.3 7 54m P93
P0.4 8 53m P9.2
P0.5 9 52m P9.1
XRES =10 51m P9.0
Vss of 11 TQFP 50 = P8.1
P1.0 12 49 = P8.0
P11 13 48m P7.7
P12 of14 47 P7.5
P2.0 =15 46m P74
P2.1 16 45m P7.3
P2.2 |17 44m P7.2
P2.3 =18 43m P7.1
P24 =19 42m P7.0
P25 =20 41m Vss
SHEILERIAIAS-NNRIBEERIL
@~ g 20O NOQN NN QN 8 5 g
OOl G G =
> > =
B9 80 5| Bt TQFP 2314 5B 7R
P~ @ SM@W TN~ Q0N g0
NN Frmrrere 0 00 OO0O0OO0O
foS>S0o0000000G0000dO0o
Veeo :33358%%'{5%%%8%5%3“_':100
Vooo 2 47 B Verero
Veackue 3 46 @ Vooa
P0O.0 4 45 B Vrert
P0.1 5 44 m P95
P02 5 6 43m P94
P0.3 = 7 2@ Pa3
P0.4 8 -
PO.5 = 9 TQFP :; = :gff
XRES =10 9@ PO.O
P2.0 =11 38 m P81
P21 =12 37 B P8O
P2.2 13 B@ P73
P23 =14 3B E P72
P24 =15 34 m P71
P2.5 =16 3@ P70
C22RINNILRNEI_S S
©N §OTOC- ONN®M YN QN 3
EEEEEEEEEEEEEEEE

=] 10
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45|[HE R
s a™m@ ENO LT NN QB T 0N
B B ErEEEFEEEEREER
>>0o0>0o0c000c000000n
T B F R " RERRRRRRERE
® B 883 REEBTEN
Veackue @ 1 518 P10.1
P00 m 2 50m{ P10.0
P01 a3 498 Vrero
P02 m 4 48 @ Vooa
P03 m 5 47w pPo3
P04 g 46w P9.2
P05 a7 458 P91
XRES @ 8 441 P9.0
Voons @9 QFN 439 P81
Vinor @10 (TOP VIEW) 420 P8.0O
Voouse @11 419 P77
P14.1 / USBDM @12 40m P7.3
P14.0 / USBDP 13 398 P7.2
P20 [a14 389 P7.1
P21 @15 are p7.0
P22 m16 368 Vopioa
P23 @17 359 Vopio
W2 oS AVILIRN DI SN
rr A NN NANNNN NN® MO
P 0 B 0 B 8 8 B O B B BB BB 8@
TWEON §O - OO NN®MT QN
NN FM O WWLW WOW®O OO O
o 0.0.0.}DG. {« Mo M W« M« Ny« Wy w WY o T Y o W
11 68 5|R QFN £S5 |H D H

N mOASIHERE Z N ERIhEE, XEINREENXIER7H . ACT#x M DS#y FIDHRTENES (RS
LP/ULP) FIREERIEES,

=S MR IPName[x].signal_name[u]:yo
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RIXFSmart 1I/0 B RIRE 5 IRIZHEETE & 8 FiRfit,

s i O 5 | IR, 2= #] Smart 1/0 THEE

Port/Pin

Port/Pin Analog

P0.0 wco_in

PO.1 wco_out

P5.6 [pcomp.inp_comp0

P5.7 [pcomp.inn_comp0

P6.2 [pcomp.inp_compl

P6.3 [pcomp.inn_compl

P6.6 swd_data

P6.7 swd_clk

P7.2 csd.csh_tank

P7.3 csd.vref_ext

P7.7 csd.shield

P9.5 aref_ext_vref

P10.0 sarmux_pads[0]

P10.1 sarmux_pads[1]

P10.2 sarmux_pads[2]

P10.3 sarmux_pads|[3]

P10.4 sarmux_pads[4]

P10.5 sarmux_pads|[5]

P10.6 sarmux_pads[6]

P10.7 sarmux_pads[7]

P12.6 eco_in

P12.7 eco_out

Port/Pin Digital

P0.4 pmic_wakeup_in hibernate_wakeup([1]

P0.5 pmic_wakeup_out

P8.1 hibernate_wakeup[0] hibernate_wakeup[0]

Port/Pin SMARTIO

Po.0 smartio[9].io[0]

Po.1 smartio[9].io[1]

P9.2 smartio[9].io[2]

P9.3 smartio[9].io[3]

Po.4 smartio[9].io[4]
(RBLT;......)

Datasheet 46 002-33480 Rev. *H

2025-11-05



o _.
PSOC™61 MCU Infineon
HTF Arm®Cortex®-M4F

45|
ks (£2) wOSIEMERL. HFHMSmart1/0 IHEE
Port/Pin
P9.5 smartio[9].io[5]
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5 BIRIZHTEBAR

5 BRI EERRARE

UTHEBRAZEETR TR FHENERSIBAHEAERE, UAERNAERREERTSRNEL

EXLeErd, HESIMSERESIBIRAFR, BFIE0Voo, 597 FFTF Vona |, =B REIZS|IHIEEBR
/O ¥wE, fFIE0“Veackur, 35 1/0 ¥HE P07,

1.7t036V
A
1 KQ at CY8C61 X4, 80-TQFP package
100 MHz
Vcep, 80
o % o e cen Egjl 47 yF
\ ;| P
1 oF L 01 4F sackup, 3; 1/0 port PO
V 76; | rts P11, P12
14F == == 0.1 pF ooico, 76; 1/O ports P11,
TF L Loir Vooio, 39; I/O ports P5, P6, P7, P8
V , 23; 1/0 ports P1, P2, P3
L Loty DDIO2 p
1KQ at
100 MHz
' Vooa, 59

Vobioa, 40; 1/0O ports P9, P10

2,11,24, 38, 41, 58, 77
Vss

;s

12 80 5| TQFP EBIRIEIEE
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A

[

1.7 to 3.

6V

1KQ at CY8C61x4, 64-TQFP package

100 MHz

Voop, 2

Veackue, 3; 1/O port PO

1KQ at
100 MHz
L1

Vobioo, 62; /O ports P11, P12

Vooio1, 32; I/O ports P5, P6, P7, P8

V 19; 1/O ports P2, P3
n T 01 oF DDIO2, ' pO ,

wopF L L o1gF 5@ Vooa, 46; 1/0 ports P9, P10

GND PAD
Vss

Veeo, 1 Eng 4.7 uF

1

=] 13
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1.7t0 36V

T

1KQ at
100 MHz

1D|.|F-L—Lll1 WF

k3

Tp

1 1
1kaat THF 0.1uF
100 MHz

L™

L L

10 pF -l:l]- 0.1pF

CY8C61x4, 68-QFN package

Voop, 68

Veackup, 1; 1/O port PO

Vooioo, 64; /0 ports P11, P12
Vooio1, 35; I/O ports P5, P6, P7, P8
Vooioz, 22; 1/0 ports P2, P3

Voouss, 11; I/O port P14

Vooa, 48
Vooioa, 36; 1/0 ports P9, P10

GND PAD
Vss

Vob_ns, 9

Vinp1, 10

Vccep, 67

T

22 pH

1_ 4.7 pF

=] 14
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5 BIRIZHTEBAR

1.7t03.6V
1KQ at CY8C61x4, 68-QFN package
100 MHz
0pF L L o1 F Vooo, 68 Voo_ns, 9 Eﬂ—
Veackue, 1; 1/O port PO
" _LEEL P o P Vino1, 10 Eﬂ
rF L Lo Vooioo, 64; 1/0 ports P11, P12
Vcep, 67 Eg_-'- 7 uF
ror L Lor Vooiot, 35; I/O ports P5, P8, P7, P8 I
ToF L Lo1r Vopioz, 22; I/O ports P2, P3

T L Loqr Voouss, 11; 1/0 port P14
1KQ at
100 MHz -[l]_
' Vboa, 4
ropF L Lo DDA, 48
Vobioa, 36; 1/0 ports P9, P10

GND PAD
Vss

& 15 68 3IM QFN (EFEME) FEIFIEISHE

RIBEERRE, =ZH/\1 Voo BIRESIHI, UKRZ Vs iZM5|}, BIRSIHERE:

v Voo . EWFHIR,

v Ve : ELDOHiH,. ERE—147uF BEHITRE. 3 Voo HFFXRIBESRKENET, BILUAXH
LDO (MTFTX) » BHER, BB SBHREASEZFM (TRV) RREBIRRFIEE.

o Voou o RIMIMESHIERIR, WIRTELLS IR EFEINEBEA SEIEMRVIE WA B &S,

* Vopoa: 1/O RO 970 10 BUEBIR, SNRBBEIEPEFTZEIR, WATRFEIZEZES] Voon o

* Vooioo - 1/0 8w 11 F0 12 BYERIR,

* Vopo: - I/OUEA 5. 6. 7F0 8 HIERIR,

v Voooz - 1/0IHOA 1. 2 F1 3 BIEBIR,

¢ Veackor . HIDEAVERIR, B13E32kHzWCO #l RTCo ERIMZRZE 1.4VEVHIIEIR, AT
HEBRBEREM, WE 16 Fim. BN, ZEZEE Voo ©I1/0IHA 0 HEE,
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5 BIRIGIHTE REAR
1.7t0 36V
T V
10 yF % 0.1 yF oo
_+_ ' OF D— 01 uF VBACKUP
1410 3.6V — le
& 16 EA ¥t B9 EB A ZEIZ B Veackur

*  Vopuss . USBZM&E LUKz USBDP #1 USBDM 5| BIRYERR, USB T{EER[EMAINA 2.85V E 3.6V, WERFER
USB, EBBIERILIN 1.7VE 3.6V, FH B USBSIMIRTA{EI/0 %0 14 LHNEREE GPIO,

&9 BN I/0 IO BIRAIEEE

+®9 1/0 w1 EBR

Port Supply Alternate supply

0 VBackup Vbop

1,2,3 Vbpio2 -

5,6,7,8 Vbpio1 -

9,10 Vbbioa Vbpa

11,12 Vbbioo -

14 Vbpuss -

2RE IR 1EFF USB 51/, 1815 Voouss 722, FH1RFFP14.0/USBDP #]P14.1/USBDM 5/ 5,

WAZBUE Vooo 5 | BEIAD Voon 5IBISENIERE (S0EFRIR) , DARISEEWIIGHINIETT. WMRKER /0K
A, MWEHENEY Voo, 5| BIHEDD B 2 Bl I,

v Vss: DIREBRAVIEMIS |, FREIEMS | HIEAIEERI A b,
Bk LDO F2IE235h, BREE—IMHXRRER. ATEE5IHIA
v Voons . FREESEHIR.
v Voo RESREIH. BE BT EEBRRIRED Ve
Voo EJRS |BITE S B ERIEEE—#E. B BE— P HZ NI BINEE S IMNEE, NREH
IRIZHEBIRMLE, AR AN SRS AEEKE eI S HtNMENIREIRE, NEFR.
TR EAXLES M, EBARLIE VeoodK Vinos LB MR T2 H
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5 BIRIZHTEBAR

B RBRSIMAFER; BRIUEEEIRFREE). BREERAFARKRERFEMRS, BEFEER
5| BRI R B E S B 1T R R B E KT

2R IR TEPCB _LZ L, Voro BSTHEIFE L 50 pso XA LYy LE BB TE a1 E I 13T 72
TEFE,

MEFRTR, FEREBRNIERZRE Vo MEMSIFIBAHEME F, ZMETERNARRRIMREHIEZFER 10-
UF X 1-uF BRS—PR/NNEE (flgno.1ur) HEX, FER, XERELKN 2K, WFXBNA, M
EWAPCB R, SIEBRNFHRERTE, UHREREFSEMR.

FRE B e BB AEII NI E+20%3 B iF. EINBREN 2.2pH+20% (FIg0, TDK
MLP2012H2R2MTO0S1) o

RIFNMMERNE S REBERSBNEIEFM, FAHRHEITFEENERRENIS, WTFELBEE, 5
FEINAYEE E S & E TIERERRALLFIES, SEREBARIgEKE &,

BXRIEEMANEZEER, BSIRPSOC™6CAD E,
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PSOC™61 MCU
HTF Arm®Cortex®-M4F

6 BSHINESH

6 B SIS

FRIERBIREE, FrEMEERTF -40°C<Ta<85°CFI 1.71VE 3.6 Vo

afineon

6.1 4T IRATEE
Table 10 LR ATEEY
Spec ID# | Parameter |Description Min Typ Max Units Details/
conditio
ns
SID1 Vbp_ABs Analog or digital supply -0.5 - 4 v -
relative to Vss (Vssp= Vssa)
SID2 Vcep_ ass Direct digital core voltage -0.5 - 1.2 v -
input relative to Vssd
SID3 VGPIO_ABS GPIO Voltage; VDDD or VDDA -0.5 - VDD+ 0.5 |V -
SID4 lPio_aBS Current per GPIO -25 - 25 mA -
SID5 IGPIO_injection GPIO injection current per pin | -0.5 - 0.5 mA -
SID3A ESD_HBM Electrostatic discharge 2200 - - Vv -
Human Body Model
SID4A ESD_CDM Electrostatic discharge 500 - - Vv -
Charged Device Model
SID5A LU Pin current for latchup-free -100 - 100 mA -
operation

1) RIOFIHBIBWNRAFHZ LHERRI SR FER KRR, KNBERETENRAFH TAIESIF N
HHFIEY. REEFEMHEEE N 150°C, RF& JEDEC R JESD22-A103 (BiRFHEE®) . HENRAZHUTES
FERTIEFHTERN, SRR ERMRET.

6.2 BHERHIE

* 13 IRMETCPUBRRAYIEAMME, & 11 247 XEME, UWEREEEENZETH CPUBR. BFE,
CM4 BIRASRZE A 150 MHz, CMO+ BYEBRASHZR S 100 MHz, IMO 1 FLL BF 4R CPU BY%h; 3 CPU BFEh4R
8 MHz B, REAFLL,

11 CPU HHTRINEHE

Condition Range Typ range Max range

LP Mode, Vopp= 3.3V, Vcep= 1.1V, with buck regulator

CM4 active, CMO+ sleep Across CPUs clock ranges: | 0.9 mA-6.9 mA 1.5 mA-8.6 mA

CMO+ active, CM4 sleep 8 MHZ_lSO/l_OO MHz; 0.8 mA-3.8 mA 1.3 mA-4.5mA
Dhrystone with flash

CM4 sleep, CMO+ sleep cache enabled 0.7 mA-1.5mA 1.3mA-2.2mA

CMO+ sleep, CM4 off 0.7 mA-1.3 mA 1.3mA-2mA

(REETR......)
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1 (%) cpu BRAIEHE
Condition Range Typ range Max range
Minimum regulator current | Across CM4/CM0+ CPU 0.6 MA-0.7 mA 1.1 mA-1.1mA
mode active/sleep modes
ULP Mode, Vopp=3.3V, Vcep= 0.9 V, with buck regulator
CM4 active, CMO+ sleep Across CPUs clock ranges: |0.65 mA-1.6 mA 0.8 mA-2.2 mA

. 8 MHz-50/25 MHz;
CMO+ active, CM4 sleep ] 0.51 mA-0.91 mA 0.72 mA-1.25mA

Dhrystone with flash

CM4 sleep, CM0+ sleep cache enabled 0.42 mA-0.76 mA 0.65 mA-1.1 mA
CMO+ sleep, CM4 off 0.41 mA-0.62 mA 0.6 mA-0.9 mA
Minimum regulator current | Across CM4/CM0+ CPU 0.39 mA-0.54 mA 0.6 mA-0.76 mA

mode

active/sleep modes

Deep Sleep Across SRAM retention 7 HA-9 A -
Hibernate Across Voop 300 nA-800 nA -

8

7 CM4 Active, CMO+ Sleep 1/2 CM4

CM4 Active, CM0+ Sleep same as CM4 /
6 CMO+ Active, CM4 Sleep /-"
5 T
54 :
"~ 3
2
|
1 e
0
0 25 50 75 100 125 150
CPU Clock, MHz
17 HMARAERS CPUMMENXR; RAMINFE (LP) BV
6.2.1 B R
R12 E R DC AHg
Spec ID# | Parame | Description Min Typ Max Units Details/
ter conditions
SID6 Vbbb Internal regulator 1.7 - 3.6 -
(RBLTH......)

1 CM4 Active. CMO+ Sleep 1/2 CM4 FREREIRE, ERTE 100 MHz LI E, #ZUEF PLL TIAE FLL.
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12 (%) EBiF DC A&
Spec ID# | Parame | Description Min Typ Max Units Details/
ter conditions
SID7 Vopa Analog power supply 1.7 - 3.6 v -
voltage. Shorted to VppioaOn
PCB
SIDTA Vbbio1 GPIO supply for Ports5to 8 | 1.7 - 3.6 Y Must be = Vppaif
when present the CAPSENSE™
(CSD) block is
used in the
application
SID7B Vbbioo GPIO supply for Ports 11and | 1.7 - 3.6 v -
12
SID7E Vbbioo Supply when programming [2.38 |25 2.62 v eFuse
E-Fuse programming
voltage
SIDTEI Ipperuse | eFuse programming current |- - 14 mA -
SIDTEP |EFUSETI |eFuse programming time - - 5 ps -
ME
SID7C Vbbio2 GPIO supply forPorts1to3 |1.7 - 3.6 Y -
when present
SID7D Vbpioa GPIO supply for Ports9and |1.7 - 3.6 v -
10 when present. Must be
connected to Vppa on PCB.
SID7F Vppusg | Supply for Port 14 (USB or 1.7 - 3.6 Y Min supply is 2.85
GPIO) when present V for USB
SID6B Vgackup | Backup Power; normally 1.7 - 3.6 v Minis 1.4 Vin
shorted to Vopo Backup mode
SID8 Veep Output voltage (for core - 1.1 - v System LP mode
(LP) logic bypass)
SID9 Veep Output voltage (for core - 0.9 - ULP mode. Valid
(ULP) logic bypass) for -20°C to 85°C.
SID10 Cerc External Regulator voltage |3.8 4.7 5.6 WF X5R ceramic or
(Veep) bypass better. Value for
0.8Vto1l.2V.
SID11 Cexc Power supply decoupling - 10 - pF X5R ceramic or
capacitor better
Datasheet 56 002-33480 Rev. *H

2025-11-05



PSOC™61 MCU
HTF Arm®Cortex®-M4F

afineon

6 BSFESH
6.2.2 CPU BB RIS 1R B ja]
w13 CPU MG
Spec ID# |Paramet | Description Min Typ Max Units Details/conditions
er
LP Range Power specifications (for Vccp=1.1 V with Buck and LDO)
Cortex’ M4. Active Mode
Execute with Cache Disabled (Flash)
SIDF1 Ipp1 Execute from Flash; |- 2.3 3.2 mA Vooo= 3.3V, Buck
CM4 Active 50 MHz, ON, Max at 60°C
CMO+ Sleep 25 MHz. 3.1 36 Vooo= 1.8V, Buck
Wlt.h IMO & FLL. ON, Max at 60°C
While(1).
5.7 6.5 Vooo= 1.8V 10 3.3 V,
LDO, max at 85°C
SIDF1 Ipp1 Execute from Flash; |- 57 6.5 mA Vopo=1.8t03.3V,
CM4 Active 50 MHz, max at 85 °C
CMO+ Sleep 25 MHz.
With IMO & FLL.
While(1).
SIDF2 Ibp2 Execute from Flash; |- 0.9 1.5 mA Vooo= 3.3V, Buck
CM4 Active 8 MHz, ON, Max at 60°C
CMO+ Sleep 8 MHz. 12 16 Vooo= 1.8V, Buck
With IMO. While(1) ON, Max at 60°C
2.8 35 Voop=1.8Vt03.3 V,
LDO, max at 85°C
SIDF2 Ipp2 Execute from Flash; |- 2.8 3.5 mA Vopp=1.8t03.3V,
CM4 Active 8 MHz, max at 85 °C
CMO+ Sleep 8
MHz.With IMO.
While(1)
Execute with Cache Enabled
SIDC1 Ipp3 Execute from |- 6.9 8.6 mA Vooo= 3.3V, Buck
Cache; CM4 Active ON, Max at 60°C
150~ MHz, ~ CMO* 10.9 13.7 Vooo= 1.8V, Buck
Ii:_eLep 75 MHz. IMO & ON, Max at 60°C
Dhrystone. 13.7 15.5 Vooo=1.8Vt0 3.3V,
LDO, max at 85°C
SIDC1 Ipp3 Execute from - 14.4 15.1 mA Vopp=1.8t03.3V,
Cache;CM4 Active max at 85 °C
150 MHz, CMO+
Sleep 75 MHz. IMO &
PLL. Dhrystone.
(JIELETFA......
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#&13 () cpu BRMFZHEAME
Spec ID# |Paramet | Description Min Typ Max Units Details/conditions
er
SIDC2 IbDa Execute from Cache; |- 4.8 5.8 mA Vooo= 3.3V, Buck
CM4 Activel00 MHz, ON, Max at 60°C
CMO+ Sleep 74 8.4 Vooo= 1.8V, Buck
100 MHz. IMO & FLL. ON. Max at 60°C
Dhrystone. d
11.3 12 Voop=1.8Vt03.3 V,
LDO, max at 85°C
SIDC2 Ippa Execute from - 11.3 12 mA Vopp=1.8t03.3V,
Cache;CM4 max at 85 °C
Activel00 MHz,
CMO0+ Sleep
100 MHz. IMO & FLL.
Dhrystone.
SIDC3 Ibps Execute from Cache; |- 2.4 34 mA Vooo= 3.3V, Buck
CM4 Active 50 MHz, ON, Max at 60°C
CMO+ Sleep 25 MHz. 37 41 Vooo= 1.8V, Buck
IMO &FLL. ON, Max at 60°C
Dhrystone
6.3 7.2 Voop=1.8Vt03.3 V,
LDO, max at 85°C
SIDC3 Ipps Execute from - 6.3 7.2 mA Vopp=1.8t03.3V,
Cache;CM4 Active 50 max at 85 °C
MHz, CMO+ Sleep
25MHz. IMO & FLL.
Dhrystone
SIDC4 IDD6 Execute from Cache; |- 0.9 1.5 mA Vooo= 3.3V, Buck
CM4 Active 8 MHz, ON, Max at 60°C
CMO+ Sleep 8 MHz. 13 18 Vooo= 1.8V, Buck
IMO. Dhrystone ON, Max at 60°C
3 3.8 Voop=1.8V1t03.3V,
LDO, max at 85°C
SIDC4 IDD6 Execute from - 3 3.8 mA Voop=1.8t0 3.3V,
Cache;CM4 Active max at 85 °C
8 MHz, CMO+ Sleep 8
MHz. IMO. Dhrystone
Cortex’MO+. Active Mode
Execute with Cache Disabled (Flash)
SIDF3 IDD7 Execute from Flash; |- 2.4 3.3 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, max at 60°C
Active 50 MHz.‘Wlth 32 3.7 Vooo= 1.8V, Buck
IMO & FLL. While (1). ON, Max at 60°C
(RBETR......)
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Spec ID# |Paramet | Description Min Typ Max Units Details/conditions
er
5.6 6.3 Voop=1.8Vt03.3V,
LDO, max at 85°C
SIDF3 IDD7 Execute from - 5.6 6.3 mA Voop=1.8t03.3V,
Flash;CM4 Off, CMO+ max at 85 °C
Active 50 MHz. With
IMO & FLL. While (1).
SIDF4 IDD8 Execute from Flash; |- 0.8 1.5 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 8 MHz. With 11 16 Vooo= 1.8V, Buck
IMO. While (1) ON, Max at 60°C
2.6 34 Voop=1.8Vt0 3.3V,
LDO, max at 85°C
SIDF4 IDD8 Execute from - 2.6 34 mA Voop=1.8t03.3V,
Flash;CM4 Off, CMO+ max at 85 °C
Active 8 MHz. With
IMO. While (1)
Execute with Cache Enabled
SIDC5 IDD9 Execute from Cache; | - 3.8 4.5 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 100 MHz. With 59 6.5 Vooo= 1.8V, Buck
IMO &FLL. ON, Max at 60°C
Dhrystone.
9 9.7 Voop=1.8V1t03.3V,
LDO, max at 85°C
SIDC5 IDD9 Execute from - 9 9.7 mA Voop=1.8t0 3.3V,
Cache;CM4 Off, max at 85 °C
CMO+ Active 100
MHz. With IMO &
FLL. Dhrystone.
SIDC6 IDD10 Execute from Cache; |- 0.8 13 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 8 MHz. With 1.2 1.7 VDDD: 1.8 V, Buck
IMO. Dhrystone ON, Max at 60°C
2.60 34 Vooo= 1.8V 10 3.3 V,
LDO, max at 85°C
SIDC6 IDD10 Execute from - 2.60 34 mA Voop=1.8t03.3V,

Cache;CM4 Off,
CMO+ Active 8 MHz.
With IMO. Dhrystone

max at 85 °C

Cortex’M4. Sleep Mode

(RBETR......)
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Spec ID# |Paramet | Description Min Typ Max Units Details/conditions
er
SIDS1 IDD11 CM4 Sleep 100 MHz, |- 1.5 2.2 mA Vooo= 3.3V, Buck
CMO+ Sleep 25 MHz. ON, Max at 60°C
With IMO & FLL. 22 2.7 Vooo= 1.8 V, Buck
ON, Max at 60°C
4 4.6 Voop=1.8Vt03.3 V,
LDO, max at 85°C
SIDS1 IDD11 CM4 Sleep 100 MHz, |- 4 4.6 mA Voop=1.8t03.3V,
CMO+ Sleep 25 MHz. max at 85 °C
With IMO & FLL.
SIDS2 IDD12 CM4 Sleep 50 MHz, |- 1.2 1.9 mA Vooo= 3.3V, Buck
CMO0+ Sleep 25 MHz. ON, Max at 60°C
With IMO &FLL 17 22 Vooo= 1.8 V, Buck
ON, Max at 60°C
34 43 Vooo= 1.8V 10 3.3 V,
LDO, max at 85°C
SIDS2 IDD12 CM4 Sleep 50 MHz, |- 3.4 43 mA Vooo=1.810 3.3V,
CMO+ Sleep 25 MHz. max at 85 °C
With IMO & FLL
SIDS3 IDD13 CM4 Sleep 8 MHz, - 0.7 13 mA Vooo= 3.3V, Buck
CMO0+ Sleep 8 MHz. ON, Max at 60°C
With IMO. 1 15 Vooo= 1.8V, Buck
ON, Max at 60°C
24 33 Voop=1.8Vt03.3V,
LDO, max at 85°C
SIDS3 IDD13 CM4 Sleep 8 MHz, - 24 33 mA Vooo=1.810 3.3V,
CMO0+ Sleep 8 MHz. max at 85 °C
With IMO.
Cortex®MO+. Sleep Mode
SIDS4 IDD14 CM4 Off, CMO+ Sleep |- 1.30 2 mA Vooo= 3.3V, Buck
50 MHz. With IMO & ON, Max at 60°C
FLL. 1.9 2.4 Vooo= 1.8 V, Buck
ON, Max at 60°C
3.8 4.6 Vopp=1.8Vt0 3.3 V,
LDO, max at 85°C
SIDS4 IDD14 CM4 Off, CMO+ Sleep |- 3.8 4.6 mA Voop=1.8t03.3V,
50 MHz. With IMO & max at 85 °C
FLL.
SIDS5 IDD15 CM4 Off, CMO+ Sleep |- 0.70 13 mA Vooo= 3.3V, Buck
8 MHz. With IMO. ON, Max at 60°C

(REETR......)
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Spec ID# |Paramet | Description Min Typ Max Units Details/conditions
er
1 1.5 Voop= 1.8 V, Buck
ON, Max at 60°C
24 3.3 VDDD: 1.8Vto3.3 V,
LDO, max at 85°C
SIDS5 IDD15 CM4 Off, CMO+ Sleep |- 24 33 mA Voop=1.8t03.3V,
8 MHz. With IMO. max at 85 °C
Cortex®M4. Minimum Regulator Current Mode
SIDLPA1 |IDD16 Execute from Flash; |- 0.9 1.5 mA Vooo= 3.3V, Buck
CM4 Active 8 MHz, ON, Max at 60°C
CM0+ SIeep 8MHZ 1.2 1.7 VDDD: 1.8 V, Buck
With IMO. While (1). ON, Max at 60°C
2.8 3.5 VDDD: 1.8Vto3.3 V,
LDO, max at 85°C
SIDLPA1 |IDD16 Execute from Flash; |- 2.8 3.5 mA Voop=1.8t0 3.3V,
CM4 Active 8 MHz, max at 85 °C
CMO0+ Sleep 8 MHz.
With IMO. While (1).
SIDLPA2 |IDD17 Execute from - 0.9 15 mA Vooo= 3.3V, Buck
Cache; CM4 Active 8 ON, Max at 60°C
MHz, CMO+ Sleep 8 13 1.8 Vooo= 1.8V, Buck
MHz. With IMO. ON, Max at 60°C
Dhrystone.
29 3.7 Voop=1.8V1t03.3V,
LDO, max at 85°C
SIDLPA2 |IDD17 Execute from - 29 3.7 mA Voop=1.8t03.3V,
Cache; CM4 Active 8 max at 85 °C
MHz, CMO+ Sleep 8
MHz. With IMO.
Dhrystone.
Cortex®MO0+. Minimum Regulator Current Mode
SIDLPA3 |IDD18 Execute from Flash; |- 0.8 1.4 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 8 MHz. With 11 16 Vooo= 1.8V, Buck
IMO. While (1) ON, Max at 60°C
2.7 3.6 Voop=1.8V1t03.3V,
LDO, max at 85°C
SIDLPA3 |IDD18 Execute from Flash; |- 2.7 3.6 mA Voop=1.8t0 3.3V,
CM4 Off, CMO+ max at 85 °C
Active 8 MHz. With
IMO. While (1)
(REELTI.....)
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Spec ID# |Paramet | Description Min Typ Max Units Details/conditions
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SIDLPA4 |IDD19 Execute from Cache; |- 0.8 14 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 8 MHz. With 12 17 Vooo= 1.8V, Buck
IMO. Dhrystone. ON, Max at 60°C
2.7 3.6 Vopp=1.8Vto03.3 V,
LDO, max at 85°C
SIDLPA4 |IDD19 Execute from Cache; | - 2.7 3.6 mA Voop=1.8t0 3.3V,
CM4 Off, CMO+ max at 85 °C
Active 8 MHz. With
IMO. Dhrystone.
Cortex®M4. Minimum Regulator Current Mode
SIDLPS1 |(IDD20 CM4 Sleep 8 MHz, - 0.7 11 mA Vooo= 3.3V, Buck
CMO0+ Sleep 8 MHz. ON, Max at 60°C
With IMO. 1 15 Vooo= 1.8V, Buck
ON, Max at 60°C
2.4 33 Voop=1.8Vt03.3 V,
LDO, max at 85°C
SIDLPS1 |IDD20 CM4 Sleep 8 MHz, - 2.4 33 mA Voop=1.8t03.3V,
CMO0+ Sleep 8 MHz. max at 85 °C
With IMO.
Cortex®MO0+. Minimum Regulator Current Mode
SIDLPS3 |IDD22 CM4 Off, CMO+ Sleep |- 0.6 11 mA Vooo= 3.3V, Buck
8 MHz. With IMO. ON, Max at 60°C
0.9 15 Vpoo= 1.8 V, Buck
ON, Max at 60°C
2.4 3.3 Vooo=1.8Vto 3.3V,
LDO, max at 85°C
SIDLPS3 |IDD22 CM4 Off, CMO+ Sleep |- 2.4 3.3 mA Vopp=1.81t0 3.3V,
8 MHz. With IMO. max at 85 °C

ULP Range Power specifications (for Vccp = 0.9 V using the Buck). ULP mode is valid from -20°C to +85°C.

Cortex’ M4. Active Mode

Execute with Cache Disabled (Flash)

SIDF5 IDD3 Execute from Flash; |- 1.7 2.2 mA Vooo= 3.3V, Buck ON,
CM4 Active 50 MHz, Max at 60°C
CMO+ Sleep 25 MHz. 2.1 24 Vooo= 1.8V, Buck
Wlt!'\ IMO & FLL. ON, Max at 60°C
While(1).

SIDF6 IDD4 Execute from Flash; |- 0.56 0.8 mA Vooo= 3.3V, Buck
CM4 Active 8 MHz, ON, Max at 60°C

(REAKTR......)
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Spec ID# |Paramet | Description Min Typ Max Units Details/conditions

er

CMO+ Sleep 8 MHz. 0.75 1 Vooo= 1.8 V, Buck
With IMO. While (1) ON, Max at 60°C

Execute with Cache Enabled

SIDC8 IDD10 Execute from Cache; | - 1.6 2.2 mA Vooo= 3.3V, Buck
CM4 Active 50 MHz, ON, Max at 60°C
CMO+ Sleep 25 MHz. 2.4 2.7 Vooo= 1.8V, Buck
With IMO & FLL. ON, Max at 60°C
Dhrystone.

SIDC9 IDD11 Execute from - 0.65 0.8 mA Vooo= 3.3V, Buck
Cache; CM4 Active 8 ON, Max at 60°C
MHz, CMO+ Sleep 8 0.8 11 Vooo= 1.8V, Buck
MHz. With IMO. ON, Max at 60°C
Dhrystone.

Cortex’ MO+. Active Mode

Execute with Cache Disabled (Flash)

SIDF7 IDD16 Execute from Flash; |- 1 1.4 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 25 MHz. With 1.34 16 Vooo= 1.8V, Buck
IMO & FLL. While(1). ON, Max at 60°C

SIDF8 IDD17 Execute from Flash; |- 0.54 0.75 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 8 MHZ. With 0.73 1 Vooo= 1.8 V, Buck

Execute with Cache Enabled

SIDC10 IDD18 Execute from Cache; | - 0.91 1.25 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 25 MHz. With 1.34 16 Vooo= 1.8 V, Buck
IMO & FLL. ON, Max at 60°C
Dhrystone.

SIDC11 IDD19 Execute from Cache; | - 0.51 0.72 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 8 MHz. With 0.73 0.95 Vooo= 1.8V, Buck
IMO. Dhrystone. ON, Max at 60°C

Cortex®M4. Sleep Mode

SIDS7 IDD21 CM4 Sleep 50 MHz, |- 0.76 1.1 mA Vooo= 3.3V, Buck
CMO+ Sleep 25 MHz. ON, Max at 60°C
With IMO & FLL 11 14 Vooo= 1.8V, Buck

ON, Max at 60°C

(REAKTR......)
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SIDS8 IDD22 CM4 Sleep 8 MHz, - 0.42 0.65 mA Vooo= 3.3V, Buck
CMO+ Sleep 8 MHz. ON, Max at 60°C
With IMO 0.59 0.8 Vooo= 1.8V, Buck
ON, Max at 60°C
Cortex®MO+. Sleep Mode
SIDS9 IDD23 CM4 Off, CMO+ Sleep |- 0.62 0.9 mA Vooo= 3.3V, Buck
25 MHz. With IMO & ON, Max at 60°C
FLL. 0.88 11 Vooo= 1.8V, Buck
ON, Max at 60°C
SIDS10 IDD24 CM4 Off, CMO+ Sleep |- 0.41 0.6 mA Vooo= 3.3V, Buck
8 MHz. With IMO. ON, Max at 60°C
0.58 0.8 Vpoo= 1.8 V, Buck
ON, Max at 60°C
Cortex®M4. Minimum Regulator Current Mode
SIDLPA5 |IDD25 Execute from Flash. |- 0.52 0.75 mA Vooo= 3.3V, Buck
CM4 Active 8 MHz, ON, Max at 60°C
CMO+ Sleep 8 MHz. 0.76 1 Vooo= 1.8V, Buck
With IMO. While(1). ON, Max at 60°C
SIDLPA6 |IDD26 Execute from - 0.54 0.76 mA Vooo= 3.3V, Buck
Cache. CM4 Active 8 ON, Max at 60°C
MHz, CMO+ Sleep 8 0.78 1 Vooo= 1.8V, Buck
MHz. With IMO. ON, Max at 60°C
Dhrystone.
Cortex®MO0+. Minimum Regulator Current Mode
SIDLPA7 |IDD27 Execute from Flash. |- 0.51 0.75 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 8 MHz. With 0.75 1 Vooo= 1.8V, Buck
SIDLPA8 |IDD28 Execute from Cache. |- 0.48 0.7 mA Vooo= 3.3V, Buck
CM4 Off, CMO+ ON, Max at 60°C
Active 8 MHz. With 0.7 0.95 Vooo= 1.8V, Buck
IMO. Dhrystone. ON, Max at 60°C
Cortex®M4. Minimum Regulator Current Mode
SIDLPS5 |IDD29 CM4 Sleep 8 MHz, - 0.4 0.6 mA Vooo= 3.3V, Buck
CMO Sleep 8 MHz. ON, Max at 60°C
With IMO. 0.57 0.8 Vooo= 1.8V, Buck

ON, Max at 60°C

Cortex’MO+. Minimum Regulator Current Mode
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SIDLPS7 |IDD31 CM4 Off, CMO+ Sleep |- 0.39 0.6 mA Vooo= 3.3V, Buck
8 MHz. With IMO. ON, Max at 60°C
0.56 0.8 Voop= 1.8 V, Buck
ON, Max at 60°C
Deep Sleep Mode
SIDDS1 IDD33A |Withinternal Buck |- 7 - HA Max value is at 85°C
enabled and 64K
SRAM retention
SIDDS1_B |IDD33A_ |Withinternal Buck |- 7 - MA Max value is at 60°C
B enabled and 64K
SRAM retention
SIDDS2 IDD33B |With internal Buck |- 9 - MA Max value is at 85°C
enabled and 128K
SRAM retention
SIDDS2_B |IDD33B_ |With internal Buck |- 9 - MA Max value is at 60°C
B enabled and 128K
SRAM retention
Hibernate Mode
SIDHIB1 |IDD34 Vooo=1.8V - 300 - nA No clocks running
SIDHIB2 |IDD34A  |Vppp=3.3V - 1400 - nA No clocks running
Power Mode Transition Times
SID12 TipacT ac | Minimum Regulator |- - 35 Us Including PLL lock
T Currentto LP time
transition time
SID13 Tps_Lpact | Deep Sleep to - - 17 Us Deep Sleep to
LP transition LP transition
time. time.
SID14 This act | Hibernate to Active |- 900 - Us Including PLL lock
transition time time
including Boot
process.
6.2.3 XRES
K14 XRES DC #l1&
Spec ID# | Paramet| Description Min Typ Max Units Details/
er conditions
SID17 Txres_iop | loowhen XRES asserted - 300 - Voop=1.8V
SID17A TXRES_lDD IDD when XRES asserted - 1400 - VDDD: 3.3V
21
(REELTm......)
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Spec ID# | Paramet| Description Min Typ Max Units Details/
er conditions
SID77 ViH Input voltage HIGH threshold | 0.7 xVpp |- - CMOS input
SID78 ViL Input voltage LOW threshold |- - 0.3xVpp |V CMOS input
SID80 Cin Input capacitance - 3 - pF -
SID81 Vhysxres | Input voltage hysteresis - 100 - mV -
SID82 IbIoDE Current through protection - - 100 WA -
diode to Vop/Vss
& 15 XRES AC #L1&
Spec ID# | Paramet| Description Min Typ Max Units Details/
er conditions
SID15 Txres_act | Time from XRES release to - 900 - us Not minimum
Active mode including Boot regulator
process current mode;
Cortex’-M0+
executing at
50 MHz
SID16 Txres_pw | XRES pulse width 5 - - us -
6.2.4 GPIO
x 16 GPI0 DC ##&
Spec ID# | Paramet| Description Min Typ Max Units Details/
er conditions
SID57 ViH Input voltage HIGH threshold | 0.7 xVpp |- - v CMOS Input
SID57A | liys Input current when Pad > - - 10 HA Per I2C spec
Vboio for OVT inpUtS
SID58 Vi Input voltage LOW threshold |- - 0.3xVpp |V CMOS Input
SID241 ViH LVTTL input, Vpp<2.7V 0.7%Vpp |- - v -
SID242 Vi LVTTL input, Vpp<2.7V - - 0.3xVp |V -
SID243 ViH LVTTL input, Vpp= 2.7V 2.0 - - \ -
SID244 Vi LVTTL input, Vpp= 2.7V - - 0.8 \ -
SID59 VoH Output voltage HIGH level Vop-0.5 |- - % lon=8 mA
SID62A VoL Output voltage LOW level - - 0.4 v lo.=8 mA
SID63 RpurLup | Pull-up resistor 3.5 5.6 8.5 kQ -
SID64 RpuLLpow | Pull-down resistor 35 5.6 8.5 kQ -
N
(RBLTH......)
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Spec ID# | Paramet| Description Min Typ Max Units Details/
er conditions
SID65 I Input leakage current - - 2 nA 25°C, Vpp=
(absolute value) 3.0V
SID65A i ctem |Inputleakage on CTBminput |- - 4 nA -
pins
SID66 Cin Input capacitance - - 5 pF -
SID67 Vhystre | Input hysteresis LVTTL 100 0 - mV -
Vop>2.7V
SID68 Vhyscmos | Input hysteresis CMOS 0.0 - - mV -
5x
VoD
SID69 IpiopE Current through protection - - 100 -
diode to Vop/Vss
SID69A | ltot_gpio | Maximum total source or sink - - 200 -
chip current
xr17 GPI10 AC #lI4&
Spec ID# |Paramet | Description Min Typ Max Units Details/conditions
er
SID70 TRISEE Rise time in Fast - - 2.5 ns Cload =15 pF, 8-mA
Strong Mode. 10% to drive strength
90% Of VDD.
SID71 TFALLE Fall time in Fast - - 2.5 ns Cload =15 pF, 8-mA
Strong Mode. 10% to drive strength
90% Of VDD.
SID72 Trises.1 | Rise time in Slow 52 - 142 ns Cload =15 pF, 8-mA
Strong Mode. 10% to drive strength, Vpp<
90% of Vpp. 2.7V
SID72A Trises 2 | Rise time in Slow 48 - 102 ns Cload =15 pF, 8-mA
Strong Mode. 10% to drive strength, 2.7V
90% of Vpp. <Vpp<3.6V
SID73 Teas_ 1 | Falltimein Slow 44 - 211 ns Cload =15 pF, 8-mA
Strong Mode. 10% to drive strength, Vpp<
90% Of VDD. 2.7V
SID73A Teas 2 | Fall timein Slow 42 - 93 ns Cload =15 pF, 8-mA
Strong Mode. 10% to drive strength, 2.7V
90% of Vpp. <Vpp£3.6V
SID73G TeaLL_i2c | Fall time (30% to 20 x - 250 ns Cload =10 pFto
70% of Vpp) in Slow (VoI 400 pF, 8-mAdrive
Strong mode. of strength
5.5)
SID74 Fepiout: | GPIO Fout. Fast - - 100 MHz 90/10%, 15-pF load,
Strong mode. 60/40 duty cycle
(RBLT;......)
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Spec ID# |Paramet | Description Min Typ Max Units Details/conditions
er
SID75 Feriout2 | GPIO Fout; Slow - - 16.7 MHz 90/10%, 15-pF load,
Strong mode. 60/40 duty cycle
SID76 FGPIOUT3 GPIO Fout; Fast - - 7 MHz 90/100/0, 25'pF load,
Strong mode. 60/40 duty cycle
SID245 Feriouta |GPIO Fout; Slow - - 3.5 MHz 90/10%, 25-pF load,
Strong mode. 60/40 duty cycle
SID246 FGPlOlN GPIO input - - 100 MHz 90/100/0 Vio
operating frequency;
1.71V<sVp=<3.6V
6.3 =AM
6.3.1 TEM A
18 IEERAB[NE
Spec ID# |Parameter|Description Min [Typ |Max |Units|Details/conditions
Iop Opamp block current. |- - - - Overvoltage and temp (-
No load. 40/105°C) unless stated
otherwise
SID269 Ipp_HI power = hi - 1300 (1500 |pA -
SID270 Ipb_MED power =med - 450 600 HA -
SID271 Ipp_Low power = lo - 250 |350 HA -
GBW Load =20 pF,0.1mA. |- - - - -
VDDA =27V
SID272 GBW_HI power = hi 6 - - MHz |-
SID273 GBW_MED |power =med 2 - - MHz |-
SID274 GBW_LO power = lo - 1 - MHz |-
IOUT_MAX Vopa= 2.7 V, 500 mV - - - - -
from rail
SID275 lout_max_Hi | power = hi 10 |- - mA |-
SID276 IOUT_MAX_MI power = med 10 - - mA -
D
SID277 lout_max_Lo |power =lo - 5 - mA |-
lout Vopa= 1.7V, 500 mV - - - - -
from rail
SID278 lout MAX_HI | power = hi 4 - - mA |-
(RBETR......)
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Spec ID# |Parameter|Description Min |Typ |Max |Units |Details/conditions
SID279 IOUT_MAX_NH power = med 4 - - mA -
D
SID280 lout Max Lo |power=lo - 2 - mA |-
SID281 Vin Input voltage range 0 - Vopa- |V Charge pump ON
0.2
SID282 Vem Input common mode |0 - Vopa- |V Charge pump OFF, Vppa2 2.7V
voltage 0.2
Vour Vopa= 2.7V - - - - _
SID283 VOUT_l power = hi, lload =10 0.5 - Vppa- |V -
mA 0.5
SID284 Vourt 2 power = hi, lload =1 02 |- Vppa- |V -
mA 0.2
SID285 Vout 3 power=med,lload= |0.2 |- Vopa— |V -
1mA 0.2
SID286 Vour 4 power = lo, lload=0.1 |0.2 |- Vopa- |V -
mA 0.2
SID288 Vos Offset voltage. Closed |-1 [+/-0.5 |1 mV | High mode, 0.2 to Vppa- 0.2
loop configuration.
SID288A | Vos Offset voltage - +-1 |- mV | Medium mode
SID288B | Vos Offset voltage - +-2 |- mV | Low mode
SID290 Vos pr Offset voltage drift -10 |+/-3 |10 uV/°C | High mode, 0.2 to Vppa- 0.2
SID290A | Vos_pr Offset voltage drift - +/-10 |- uV/°C | Medium mode
SID290B | Vos_pr Offset voltage drift - +/-10 |- uv/C |Low mode
SID291 CMRR DC Common mode 67 |80 - dB Vopp=3.3V.Vin=0.2 to Vopa-
rejection ratio 0.2.
SID292 PSRR Power su pply 70 85 - dB Voop=3.3 V. Vin = VDDA/Z-
rejection ratioat1
kHz, 10 mV ripple
Noise
SID293 VN1 Input-referred, 1 Hz-1 | - 100 |- HVrm | Guaranteed by design
GHz, power = hi S
SID294 VN2 Input-referred, 1 kHz, |- 180 - nV/ | Guaranteed by design
power = hi rtHz
SID295 VN3 Input-referred, - 70 - nV/ | Guaranteed by design
10 kHz, power = rtHz
hi
SID296 VN4 Input-referred, - 38 - nV/ | Guaranteed by design
100 kHz, power = rtHz
hi
(RBLTH......)
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Spec ID# |Parameter|Description Min |Typ |[Max |Units | Details/conditions

SID297 CLOAD Stable up to max - - 125 pF High and medium
load. Performance
specs at 50 pF.

SID298 SLEW_RAT |Output slew rate 4 - - V/us |Cload =50pF, Power = High,

E Vopa=2.7V.
Refer to Figure 18 and Figure
19.

SID299 T_OP_WAK |From disable to - - 10 us ForVopa= 2.7V
E enable, no external
RC dominating

COMP_MO |Comparator mode; 50| - - - - -

DE mV overdrive.

SID300 TPD1 Response time; - 150 - ns -
power = hi

SID301 TPD2 Response time; - 400 - ns -
power = med

SID302 TPD3 Response time; - 2000 |- ns -
power = lo

SID303 ViysT op Hysteresis - 10 - mvV |-

Deep Sleep Mode Mode 2 is lowest - - - - Deep Sleep mode operation:
currentrange. Mode 1 Vopaz 2.7 V. Viyis 0.2 to Vppa—
has higher GBW. 1.5V.

SID_DS_1 |IDD_HI_M1 [Mode 1, High current |- 1300 |1500 |[pA Typ at 25°C

SID_DS_2 |IDD_MED_ |Mode 1, Medium - 460 600 MA Typ at 25°C

M1 current
SID_DS_3 |IDD_LOW_ |Mode 1, Low current |- 230 350 MA Typ at 25°C
M1
SID_DS_4 |IDD_HI_M2 [Mode 2, High current |- 100 - pA 25°C
SID_DS_5 |IDD_MED_ |Mode 2, Medium - 40 - HA 25°C
M2 current
SID_DS_6 |IDD_LOW_ |[Mode 2, Low current |- 15 - 25°C
M2
SID_DS_7 |GBW_HI_M [Mode 1, High current |- 4 - MHz |25°C
1
SID_DS_8 |GBW_MED |Mode 1, Medium - 2 - MHz |25°C
_M1 current
SID_DS_9 |GBW_LOW |Mode 1, Low current |- 0.5 - MHz |25°C
M
SID_DS_10{GBW_HI_M [Mode 2, High current |- 0.5 - MHz |20-pF load, no DCload 0.2V to
2 Vopa— 1.5V
(RBLTH......)
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Spec ID# |Parameter|Description Min |Typ |[Max |Units | Details/conditions

SID_DS_11|GBW_MED |Mode 2, Medium - 0.2 - MHz |20-pF load, no DCload 0.2V to
_M2 current Vopa— 1.5V

SID_DS_12|GBW_LOW |Mode 2, Low current |- 0.1 - MHz |20-pF load, no DCload 0.2V to
_M2 Vooa— 1.5V

SID_DS_13|VOS_HI_M |Mode 1, High current |- 5 - mV  |0.2VtoVopa-1.5V
1

SID_DS_14|VOS_MED_ |Mode 1, Medium - 5 - mV  |0.2VtoVppa—-1.5V
M1 current

SID_DS_15|VOS_LOW_ [Mode 1, Low current |- 5 - mV 0.2VtoVopa-1.5V
M1

SID_DS_16{VOS_HI_M |Mode 2, High current |- 5 - mV  |0.2VtoVopa-1.5V
2

SID_DS_17|VOS_MED_ |Mode 2, Medium - 5 - mV  |0.2VtoVppa—1.5V
M2 current

SID_DS_18|VOS_LOW_ [Mode 2, Low current |- 5 - mV 0.2VtoVopa-1.5V
M2

SID_DS_19|IOUT_HI_M [Mode 1, High current |- 10 - mA | Outputis 0.5V to Vopa-0.5V
1

SID_DS_20|IOUT_MED |Mode 1, Medium - 10 - mA | Outputis 0.5V to Vopa- 0.5V
_M1 current

SID_DS_21|IOUT_LOW |Mode 1, Low current |- 4 - mA | Outputis 0.5V to Vopa- 0.5V
_M1

SID_DS_22|I0UT_HI_M [Mode 2, High current |- 1 - mA  |Outputis 0.5V to Vopa- 0.5V
2

SID_DS_23|IOU_MED_ |Mode 2, Medium - 1 - mA | Outputis 0.5V to Vopa—- 0.5V
M2 current

SID_DS_24|I0U_LOW_ |Mode 2, Low current |- 0.5 - mA | Outputis 0.5V to Vopa—- 0.5V
M2
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6.3.2 {€Ih#E (LP) LbEk2%
=19 LP Eb 828 DC 4%
Spec ID# Parameter | Description Min Typ |Max Units |Details/
conditions
SID84 VoFFSET1 Input offset voltage for COMP.|-10 - 10 mV -
Normal power mode.
SID85A VoFFseT2 Input offset voltage. Low- -25 +12 25 mV -
power mode.
SID85B VOFFSET3 Input offset voltage. -25 +12 25 mv -
Ultra low-power mode.
SID86 VhysT1 Hysteresis when enabledin |- - 60 mV -
Normal mode
SID86A VhysT2 Hysteresis when enabledin |- - 80 mV -
Low-power mode
SID87 Viem1 Input common mode 0 - Vppio1- |V -
voltage in Normal mode 0.1
SID247 Viemz Input common mode 0 - Vppio1- |V -
voltage in Low power mode 0.1
SID247A Viems Input common mode 0 - Vppio1- |V -
voltage in Ultra low power 0.1
mode
SID88 CMRR Common mode rejection 50 - - dB -
ratio in Normal power
mode
SID89 lcmp1 Block current, Normal mode |- - 150 WA -
SID248 lcmpa2 Block current, Low-power - - 10 WA -
mode
SID259 lcmp3 Block currentin Ultra low- |- 0.3 0.85 HA -
power mode
SID90 ZCMP DCinput impedance of 35 - - MQ -
comparator
%20 LP LE%8% AC FINE
Spec ID# Parameter | Description Min Typ |Max Units | Details/
conditions
SID91 Tresp1 Response time, Normal - - 100 ns -
mode, 100 mV overdrive
SID258 TRESP2 Response time, Low power |- - 1000 ns -
mode, 100 mV overdrive
SID92 TRESP3 Response time, Ultra-low - - 20 us -
power mode, 100 mV
overdrive
(RBLTH......)
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Spec ID# Parameter | Description Min Typ [Max Units |Details/
conditions
SID92E T_CMP_EN |Time from Enabling to - - 10 us Normal and
1 operation low-power
modes
SID92F T_CMP_EN |Time from Enabling to - - 50 us Ultra-low-
2 operation power mode
6.3.3 mE e
=21 mEERBAE
SpecID Parameter | Description Min Typ Max Units |Details/
conditions
SID93 TseENsACC Temperature sensor -5 t1 5 °C -40°Cto
accuracy +105°C
6.3.4 REsE
+=22 REFESE M
SpecID Parameter | Description | Min Typ Max Units Details/
conditions
SID93R VRerBG - 1.188 1.2 1.212 Vv -
6.3.5 SAR ADC
+23 SAR ADC DCHLI&
Spec ID# Parameter | Description Min Typ Max |Units |Details/conditions
SID9%4 A_RES SAR ADC resolution - - 12 bits -
SID95 A_CHNLS_S|Number of channels - - - 16 - 8 full speed.
single-ended
SID96 A-CHNKS_D | Number of channels - - - 8 - Diff inputs use
differential neighboring I/0.
SID97 A-MONO Monotonicity - - - - Yes
SID98 A_GAINERR | Gain error - - 0.2 |% With external
reference.
SID99 A_OFFSET |Input offset voltage - - 2 mV Measured with 1-V
reference.
SID100 A_ISAR_1 Current consumptionatl |- - 1.05 mA At 1 Msps. External
Msps reference mode.
(RBETR......)
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Spec ID# Parameter | Description Min Typ Max |Units |Details/conditions
SID100A A_ISAR_2 Current consumptionatl |- - 1.3 mA At 1 Msps. Internal
Msps reference mode.
SID1002 A_ISAR_3 Current consumptionat2 |- - 1.65 mA At 2 Msps. External
Msps reference mode.
SID1003 A_ISAR_4 Current consumptionat2 |- - 2.15 mA At 2 Msps. Internal
Msps reference mode.
SID101 A_VINS Input voltage range Vss - Vopa |V -
- single-ended
SID102 A_VIND Input voltage range - Vss - Vopa |V -
differential
SID103 A_INRES Input resistance - 1 - kQ -
SID104 A_INCAP Input capacitance - 5 - pF -
SAR in Deep Sleep Mode Vppa=2.7 V. 2-MHz LPOSC and duty-cycled.
SIDP121 IDD_CHIP_1 | Chip current - 320 - PA -
consumption for 12 bits,
100 ksps Deep Sleep
Mode
SIDP122 IDD_CHIP_2 | Chip current - 16 - MA -
consumption for 12 bits,
500 sps, duty cycle in
Deep Sleep Mode
SIDP123 IDD_CHIP_3 | Chip Current - 150 - HA -
Consumption for 10 bits
(10% power mode), 16
ksps Deep Sleep Mode
SIDP124 INL_10bits |Integral non-linearity for |-2 - 2 LSB -
10 bits (10% power mode)
mode (VDDAE 2.7 V)
SIDP125 DNL_10bits |Differential non-linearity |-1 - 1 LSB -
for 10 bits (10% power
mode) mode (Vppa= 2.7 V)
SIDP126 Vos_10bits | Offset for 10 bits (10% -2 - 2 LSB |-
power mode) mode (Vopa
=2.7V)
SIDP127 GE_10bits | Gain Error for 10 bits (10% |-1 - 1 LSB -
power mode) mode (Vppa =
2.7 V, VREF =1.2V
bypassed with external
cap)
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Spec ID# Parameter | Description Min Typ Max |Units |Details/conditions
SID106 A_PSRR Power supply 70 - - dB -
rejection ratio
SID107 A_CMRR Common mode rejection |66 - - dB Measured at 1 V.
ratio
SID107A EXT_REF_1 |Externalreferencerange |1 - Vopa |V 1 Msps sample rate
and below.
SDI107B Ext_REF_2 |Externalreferencerange |2 - Vopa |V >1and up to 2 Msps
sample rates
SID1081 A_SAMP_1 |Sample rate with - - 2 Msps | Vopa2.7V-3.6V
external reference;
With bypass cap
SID1082 A_SAMP_1 |Sample rate with - - 1 Msps | Vopal.7V-3.6V
external reference;
With bypass cap
SID108A1 A_SAMP_2 |Sample rate with Vpp - - 2 Msps | Vopa2.7V-3.6V
Reference; No
bypass cap
SID108A2 A_SAMP_2 |Sample rate with Vpp - - 1 Msps | Vopal.7V-3.6V
Reference; No
bypass cap
SID108B A_SAMP_3 |Sample rate with - - 1 Msps |-
Internal reference;
With bypass cap
SID108C A_SAMP_4 |Sample rate with - - 200 ksps |-
internal reference; No
bypass cap
SID109 A_SINAD Signal-to-noise and 64 - - dB Fin=10 kHz
distortion ratio (SINAD).
SID111A A_INL Integral non-linearity. Up | -2 - 2 LSB | Allreference mode
to 1 Msps
SID111B A_INL Integral non- -2.5 - 2.5 LSB External reference or
linearity. 2 Msps. Vooa Reference
Mode, Vrer =2 V. Vppa
=2.7V-3.6 V.
SID112A A_DNL Differential non-linearity. | -1 - 15 LSB | All Reference Mode
Up to 1 Msps
SID112B A_DNL Differential non-linearity. | -1 - 1.6 LSB External Reference
2 Msps. or Vopa Reference
MOde, Veer =2 V.
VDDA: 2.7V-3.6 V.
(RBETR......)
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Spec ID# Parameter | Description Min Typ Max |Units |Details/conditions

SID113 A_THD Total harmonic - - -65 dB Fin =10 kHz. Vppa=
distortion. 1 Msps. 2.7V-3.6V.

Both SARs with simultaneous sampling. Fclk = 18 MHz, Data Rate = 1 Msps; Vppa= 2.7 V; Internal Ref.
with Bypass Cap. Simultaneous sampling spec assume the same clock source is used for both SAR

ADCs.

SIDP131 INL Integral Non Linearity -2 - 2 LSB |-
(VDDA =227 V)

SIDP132 DNL Differential Non Linearity |-1 - 1 LSB |-
(VDDA =2.7 V)

SIDP133 Vos Offset (Vppa= 2.7 V) -2 - 2 LSB -

SIDP134 GE Gain Error (Vopa= 2.7V, -1 - 1 LSB -
Vrer = 1.2 V bypassed
with external Cap)

Both SARs internal op amp buffered with simultaneous sampling VDDA reference. Fclk =18 MHz,
Data Rate =1 Msps; Vopa= 2.7 V; Veer = 2 V. Simultaneous sampling spec assume the same clock
source is used for both SAR ADCs.

SIDP141 INL Integral Non Linearity -3 - 3 LSB -

(VDDA =>2.7 V)
SIDP142 DNL Differential Non Linearity |-1 - 2 LSB |-

(VDDAZ 2.7 V)
SIDP143 Vos Offset (Vopa= 2.7 V) -3 - 3 LSB -
SIDP144 GE Gain Error (Vppa= 2.7V, -1 - 1 LSB -

Vrer = 1.2V bypassed

with external Cap)
6.3.6 DAC
+25 12 il DAC DCHIHE
Spec ID# Parameter | Description Min |[Typ |[Max |Units |Details/conditions
SID108D DAC_RES |DACresolution - - 12 bits
SID111D DAC_INL Integral Non-Linearity 4 - 4 LSB
SID112D DAC_DNL | Differential Non Linearity |-2 - 2 LSB Monotonic to 11 bits.
SID99D DAC_OFFSE | Output Voltage zero -10 - 10 mv For 000 (hex)

T offset error
SID103D DAC_OUT_ |DAC Output Resistance |- 15 - kQ
RES

SID100D DAC_IDD DAC Current - - 125 MA
SID101D DAC_QIDD |DAC Current when DAC - - 1 LA

stopped
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Spec ID# Parameter |Description Min |Typ |[Max |Units |Details/conditions
SID109D DAC_CONV | DAC Settling time - - 2 us Driving through CTBM
buffer; 25 pF load
SID110D DAC_Wakeu |Time from Enabling to - - 10 us
p ready for conversion
6.3.7 CSD
)27 CSD V2 #f&
Spec ID# Parameter |Description Min| Ty |Max |Units |Details/conditions
p
CSD V2 specifications
SYS.PER#3 Vbp_RIPPLE Max allowed ripple on power |- |- [£50 |mV Vooa>2V (with
supply, DC to 10 MHz ripple), 25°C Ta,
Sensitivity = 0.1 pF.
SYS.PER#16 Voo rippLe 1.8 | Maxallowed ripple on power |- |- |25 |mV Vopa> 1.75 V (with
supply, DC to 10 MHz ripple), 25°C Ta,
Parasitic Capacitance
(Ce) <20 pF,
Sensitivity = 0.4 pF.
SID.CSD.BLK |lcsp Maximum block current - |- |4500 |pA -
SID.CSD#15 VRer Voltage reference for CSD 0.6 |12 |Vppa |V Vopa— Verer= 0.6 V
and Comparator -0.6
SID.CSD#15A | VRee ext External Voltage reference | 0.6 Vopa |V Vopa— Vrer2 0.6 V
for CSD and Comparator -0.6
SID.CSD#16 IbAC1IDD IDACL1 (7-bits) block current |- |- 1900 | pA -
SID.CSD#17 Ipac2ipp IDAC2 (7-bits) block current |- |- 1900 | A -
SID308 Vesp Voltage range of operation |17 |- |36 |V 1.71Vto3.6V
SID308A VcoMPIDAC Voltage compliancerange of |0.6 |- |Vppa |V Vopa— Vrer= 0.6 V
IDAC -0.6
SID309 Ipac1DNL DNL -1 |- 1 LSB -
SID310 IDACllNL INL -3 - 3 LSB IfVDDA<2Vthen for
LSB of 2.4 pA or less.
SID311 Ipac2DNL DNL -1 |- 1 LSB -
SID312 IDACZlNL INL -3 - 3 LSB IfVDDA< 2 Vthen fOI’
LSB of 2.4 pA or less.
SNRC of the following is Ratio of counts of finger to noise. Guaranteed by characteristic.
SID313_1A SNRC_1 SRSS Reference. IMO + 5 - - Ratio |9.5-pF max.
FLL Clock Source. 0.1-pF capacitance
sensitivity.
(RBLTH......)
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Spec ID# Parameter |Description Min| Ty |Max |Units |Details/conditions

p

SID313_1B SNRC_2 SRSS Reference. IMO + 5 |- - Ratio |31-pF max.
FLL Clock Source. 0.3-pF capacitanc
sensitivity. e

SID313_1C SNRC_3 SRSS Reference. IMO + 5 |- - Ratio |61-pF max.
FLL Clock Source. 0.6-pF capacitanc
sensitivity. e

SID313_2A SNRC_4 PASS Reference. IMO+FLL |5 |- - Ratio |12-pF max.
Clock Source. 0.1-pF capacitanc
sensitivity. e

SID313_2B SNRC_5 PASS Reference. IMO+FLL |5 |- - Ratio |47-pF max.
Clock Source. 0.3-pF capacitanc
sensitivity. e

SID313_2C SNRC_6 PASS Reference. IMO+FLL |5 |- - Ratio |86-pF max.
Clock Source. 0.6-pF capacitanc
sensitivity. e

SID313_3A SNRC_7 PASS Reference. IMO+PLL |5 |- - Ratio |25-pF max.
Clock Source. 0.1-pF capacitanc
sensitivity. e

SID313_3B SNRC_8 PASS Reference. IMO+PLL |5 |- - Ratio |86-pF max.
Clock Source. 0.3-pF capacitanc
sensitivity. e

SID313_3C SNRC_9 PASS Reference. IMO+PLL |5 |- - Ratio |168-pF Max.
Clock Source. 0.6-pF capacitance
sensitivity.

SID314 IDAC;crT1 Output current of IDAC1 (7 [4.2 |- 57 |pA LSB =37.5-nA typ.
bits) in low range

SID314A IDAC1crT2 Output current of IDAC1 (7 |33. |- 456 |pA LSB = 300-nA typ.
bits) in medium range 7

SID314B IDAC;cRrT3 Output current of IDAC1 (7 |270 |- 365 |pA LSB = 2.4-pA typ.
bits) in high range

SID314C IDACicrT12 Output current of IDAC1 (7 |8 |- 114 |pA LSB =37.5-nA typ. 2X
bits) in low range, 2X mode output stage

SID314D IDAC;crT22 Output current of IDAC1 (7 |67 |- 91 HA LSB =300-nA typ. 2X
bits) in medium range, 2X output stage
mode

SID314E IDAC1crT32 Output current of IDAC1 (7 [540|-  |730 |pA LSB = 2.4-pA typ. 2X
bits) in high range, 2X mode. output stage
Vooa>2V

SID315 IDACycrT1 Output current of IDAC2 (7 |4.2 |- 57 |uA LSB =37.5-nA typ.
bits) in low range

(RBLTH......)
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Spec ID# Parameter |Description Min|Ty |Max |Units |Details/conditions
p
SID315A IDACycrT2 Output current of IDAC2 (7 [33. |- 456 |pA LSB =300-nA typ.
bits) in medium range 7
SID315B IDAC,cRT3 Output current of IDAC2 (7 |270 |- 365 |pA LSB =2.4-pA typ.
bits) in high range
SID315C IDAC,crT12 Output current of IDAC2 (7 |8 |- 114 |pA LSB =37.5-nA typ. 2X
bits) in low range, 2X mode output stage
SID315D IDAC,cRrT22 Output current of IDAC2 (7 |67 |- 91 HA LSB =300-nA typ. 2X
bits) in medium range, 2X output stage
mode
SID315E IDAC,cRrT32 Output current of IDAC2 (7 |540 |- 730 |pA LSB =2.4-pA typ. 2X
bits) in high range, 2X output stage
mode. Vopoa > 2V
SID315F IDAC3cRrT13 Output currentof IDACin |8 |- 114 |[pA LSB =37.5-nA typ.
8-bit mode in low range
SID315G IDAC3cRrT23 Output current of IDACin |67 |- 91 MA LSB =300-nA typ.
8-bit mode in medium
range
SID315H IDAC;5cRr33 Output current of IDAC in 8-| 540 | - 730 |pA LSB=2.4-pA typ.
bit mode in high range.
Vooa > 2V
SID320 IDACoFrsET All zeroes input - |- 1 LSB Polarity set
by Source or
Sink
SID321 IDACcan Full-scale error less offset |- |- +15 % LSB =2.4-uA typ.
SID322 IDACyismaTcH1 | Mismatch between - |- 9.2 LSB LSB = 37.5-nA typ.
IDAC1 and IDAC2 in Low
mode
SID322A IDACvismatcH2 | Mismatch between IDAC1 |- |- 6 LSB LSB =300-nA typ.
and IDAC2 in Medium
mode
SID322B IDACMlSMATCH3 Mismatch between - - 5.8 LSB LSB = 24-|J.A typ
IDAC1 and IDAC2 in High
mode
SID323 IDACsers Settlingtimeto 0.5 LSBfor |- |- 10 Us Full-scale transition.
8-bit IDAC No external load.
SID324 IDACserr Settling timeto 0.5 LSBfor |- |- 10 us Full-scale transition.
7-bit IDAC No external load.
SID325 CMOD External modulator - |22 |- nF 5-Vrating, XTR or
capacitor. NPO cap.
28 CSDv2 ADC ##g
Spec ID# Parameter | Description | Min Typ Max Units Details/
conditions

CSDv2 ADC specifications
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Spec ID#

Parameter

Description

Min

Typ

Max

Units

Details/
conditions

SIDA9%4

A_RES

Resolution

10

bits

Auto-
zeroingis
required
every
millisecond

SID95

A_CHNLS_S

Number of
channels -
single
ended

16

SIDA97

A-MONO

Monotonicit
y

Yes

Vrer mode

SIDA98

A_GAINERR
_VRer

Gain error

0.6

%

Reference
Source:
SRSS (VREF:
1.20V, Vppa<
2.2 V), (VREF:
1.6V,2.2V<
Vopa< 2.7 V),
(Vrer=
2.13V, Vppp>
2.7V)

SIDA98A

A_GAINERR
_VDDA

Gain error

0.2

%

Reference
Source:
SRSS (VREF:
1.20V,
Vooa< 2.2V),
(VREF: 1.6 V,
2.2V <Vppa
<2.7V),
(Vrer=
2.13V,
Vooa> 2.7 V)

SIDA99

A_OFFSET_
VRer

Input offset
voltage

0.5

LSB

After ADC
calibration,
Ref. Src =
SRSS, (Vrer=
1.20V, Vppa
<2.2V),
(Vrer= 1.6V,
2.2V <Vppa
<2.7V),
(VREF:
2.13V, Vppp>
2.7V)

(RIBET ]
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Spec ID# Parameter | Description |Min Typ Max Units Details/
conditions
SIDA99A A_OFFSET_ |Inputoffset |- 0.5 - LSB After ADC
VDDA voltage calibration,
Ref. Src =
SRSS, (Vrer=
1.20V, Vopa
<2.2V),
(VREF: 1.6 V,
2.2V <Vppa
<2.7V),
(VREF:
2.13V, Vppp>
2.7V)
SIDA100 A_ISAR_Vker| Current - 0.3 - mA CSD ADC
consumptio Block
n current
SIDA100A A_ISAR_VDD | Current - 0.3 - mA CSD ADC
A consumptio Block
n current
SIDA101 A_V'NS_VREF Input VSSA - VREF Vv (VREF:
voltage 1.20V, Voo
range - <2.2V),
single (Vrere= 1.6V,
ended 2.2V <Vopa
<2.7V),
(VREF:
2.13V, Vopa
>2.7V)
SIDA101A A_VINS_VD |Input Vssa - Vbpa v (Vrer=
DA voltage 1.20V, Vopa
range - <2.2V), (Vke
single =16V,
ended 2.2V <Vppa
<2.7V),
(VREF:
2.13V, Vppp>
2.7V)
SIDA103 A_INRES Input - 15 - kQ -
charging
resistance
SIDA104 A_INCAP Input - 41 - pF -
capacitance
(RBETR......)
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Spec ID# Parameter | Description | Min Typ Max Units Details/

conditions

SIDA106 A_PSRR Power - 60 - dB -
supply
rejection
ratio (DC)

SIDA107 A_TACQ Sample - 10 - us Measured
acquisition with 50-Q
time source

impedance.
10 usis
default
software
driver
acquisition
time
setting.
Settling to
within
0.05%.

SIDA108 A_CONV8 Conversion |- 25 - us Does not
time for 8- include
bit acquisition
resolution time.
at
conversion
rate =
Fhelk / (2”(N
+2)). Clock
frequency =
50 MHz.

SIDA108A A_CONV10 |Conversion |- 60 - Us Does not
time for 10- include
bit acquisition
resolution time.
at
conversion
rate =
Fhelk / (2”(N
+2)). Clock
frequency =
50 MHz.

SIDA109 A_SND_VRE |Signal-to- |- 57 - dB Measured
noise and with 50-Q
Distortion source
ratio impedance.
(SINAD)
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Spec ID# Parameter | Description |Min Typ Max Units Details/

conditions
SIDA109A A_SND_VDD |Signal-to- - 52 - dB Measured
A noise and with 50-Q
Distortion source
ratio impedance.
(SINAD)
SIDA111 A_INL_Vger |Integral - - 2 LSB Measured
non- with 50-Q
linearity. source
11.6 ksps impedance.
SIDA111A A_INL_VDDA |Integral - - 2 LSB Measured
non- with 50-Q
linearity. source
11.6 ksps impedance.
SIDA112 A_DNL_Vker | Differential |- - 1 LSB Measured
non- with 50-Q
linearity. source
11.6 ksps impedance.
SIDA112A A_DNL_VDD |Differential |- - 1 LSB Measured
A non- with 50-Q
linearity. source
11.6 ksps impedance.
6.4 BFIMG
6.4.1 TE BT 2%/11 ¥ 23 /PWM (TCPWM) 1RIR
29 TCPWM HIH
Spec ID# Parameter | Description Min |Typ |Max |Units|Details/conditions
SID.TCPWM.1 | ltcpwmi Block current - - 70 MA | All modes (TCPWM)
consumption at
8 MHz

SID.TCPWM.2 | lycpwma Block current - - 180 |pA  |Allmodes (TCPWM)
consumption at
24 MHz

SID.TCPWM.2A | ltcpwms Block current - - 270 |uA  |Allmodes (TCPWM)
consumption at
50 MHz

SID.TCPWM.2B | lycpyyma Block current - - 540 |uA  |Allmodes (TCPWM)
consumption at
100 MHz

(RBETR......)
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Spec ID# Parameter |Description Min [Typ |Max |Units|Details/conditions
SID.TCPWM.3 | TCPWMegeq |Operating frequency |- - 100 |[MHz |Maximum =100 MHz
SID.TCPWM.4 | TPWMgnexy | Input trigger pulse |2/Fc |- - ns Trigger Events can be Stop,
width for all trigger Start, Reload, Count, Capture,
events or Kill depending on
which mode of operation is
selected. FC is counter
operating frequency.
SID.TCPWM.5 | TPWMexr Output trigger pulse |1.5/F|- - ns Minimum possible width of
widths c Overflow, Underflow, and CC
(Counter equals Compare
value) trigger outputs. FC is
counter operating frequency.
SID.TCPWM.5A | TCggs Resolution of 1/Fc |- - ns Minimum time between
counter successive counts. FC is
counter operating frequency.
SID.TCPWM.5B | PWMges PWM resolution 1/Fc |- - ns Minimum pulse width of
PWM output. FC is counter
operating frequency.
SID.TCPWM.5C | Qggs Quadrature inputs 2/Fc |- - ns Minimum pulse width
resolution between Quadrature phase
inputs. Delays from pins
should be similar. FC is
counter operating frequency.
6.4.2 BRITEGIER (scB)
<30 BITIESIRIR (SCB) Fitg
Spec ID# Parameter | Description Min Typ Max Units | Details/conditions
Fixed 12C DC specifications
SID149 loc1 Block current - - 30 HA -
consumption
at 100 kHz
SID150 lac2 Block current - - 80 WA -
consumption
at 400 kHz
SID151 lac3 Block current - - 180 WA -
consumption
at 1 Mbps
SID152 lioca I’CenabledinDeep |- - 1.7 HA At 60°C.
Sleep mode
Fixed 12C AC specifications
(RBETR......)
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Spec ID# Parameter | Description Min |Typ Max Units |Details/conditions

SID153 Flac1 Bit Rate - - 1 Mbps |-

Fixed UART DC specifications

SID160 luARTL Block current - - 30 HA -
consumption at
100 kbps

SID161 luaRT2 Block current - - 180 HA -
consumption at
1000 kbps

Fixed UART AC specifications

SID162A FuarT1 Bit Rate - - 3 Mbps |ULP Mode

SID162B FuarT2 - - 8 - LP Mode

Fixed SPI DC specifications

SID163 lspi1 Block current - - 220 HA -
consumption at
1 Mbps

SID164 Ispi2 Block current - - 340 HA -
consumption at
4 Mbps

SID165 Ispi3 Block current - - 360 HA -
consumption at
8 Mbps

SID165A lspis Block current - - 800 WA -
consumption at
25 Mbps

Fixed SPI AC specifications for LP Mode (1.1 V) unless noted otherwise.

SID166 Fspi SPI Operating - - 25 MHz 6.25-MHz max for ULP
frequency externally (0.9V) mode
clocked slave

SID166B Fspi_ext SPl operating - - Fseb/4 | MHz Fsco maxis 100 MHz in
frequency master LP (1.1V) mode, 25 MHz
(Fsenis SPI clock). in ULP mode.

SID166A Fspi_ic SPI slave internally - - 15 MHz 5 MHz max for ULP
clocked (0.9V) mode.

Fixed SPI Master mode AC specifications for LP Mode (1.1 V) unless noted otherwise.

SID167 Tomo MOSI valid after - - 12 ns 20 ns max for ULP
SClock driving edge (0.9V) mode.

SID168 Tps MISO valid before 5 - - ns Full clock, late MISO
SClock capturing sampling.
edge

(RBLTH......)
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Spec ID# Parameter | Description Min |Typ Max Units |Details/conditions
SID169 Thumo MOSI data hold time |0 - - ns Referred to Slave
capturing edge
SID169A TsseLmscks | Valid to first SCK 18 - - ns Referred to Master clock
SEL Valid edge edge
SID169B TsseLmckasse| Hold after last SCK 18 - - ns Referred to Master clock
L Valid edge edge
Fixed SPI Slave mode AC specifications for LP Mode (1.1 V) unless noted otherwise.
SID170 Towmi MOSI valid before 5 - - ns -
Sclock capturing
edge
SID171A Toso_ext MISO valid after - - 20 ns 35 ns max. for ULP
Sclock driving edge (0.9V) mode
in Ext. Clk. mode
SID171 Tpso MISO valid after - - Tpso g |Ns Tscb is Serial Comm.
Sclock driving edge xt+ (3 Block clock period.
in Internally Clk. x Tsch)
mode
SID171B Tpso MISO Valid after - - Tpso e | NS Tscb is Serial Comm.
Sclock driving edge xtt+ (4 Block clock period.
in Internally Clk. x Tscb)
Mode with median
filter enabled.
SID172 Tuso Previous MISO data 5 - - ns -
hold time
SID172A TSSELsck: |SSEL Valid to first 65 - - ns -
SCKvalid edge
SID172B TSSELsck. |SSEL Hold after Last |65 - - ns -
SCKvalid edge
6.4.3 LCD 4%
31 LCDE#2IRENEE DC ALAR
Spec ID# Parameter| Description Min |Typ Max Units | Details/conditions
SID154 I coLow Operating current with |- - 90 HA 32 x4 small display.
100 kHz LCD block clock 30 Hz. PWM mode.
in ULP mode in Deep Slow slew rate. 460
Sleep kW series resistors
SID154A I.coLow2 SID154A - - 50 MA -
SID155 CiLcbeap LCD capacitance per - 500 5000 pF -
segment/common driver
(RBLT;......)
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#+&31 (42) Lcp E#EIRENEE DC AU
Spec ID# Parameter| Description Min Typ Max Units | Details/conditions
SID156 LCDofrser | LOong-term segment - 20 - mV -
offset
SID157 lL.coor1 PWM Mode current. 3.3V |- 0.6 - mA 32 x4 segments
bias. 8 MHz IMO. 25°C. 50 Hz
SID158 IL.coor2 PWM Mode current. 3.3V |- 0.5 - mA 32 x4 segments
bias. 8 MHz IMO. 25°C. 50 Hz
<32 LCDE #23K E)8% AC A%
SpecID Parameter| Description Min Typ Max Units |Details/conditions
SID159 FLep LCD frame rate 10 50 150 Hz -
6.5 EXEa
&33 Flash DC #l1&Y
SpecID Parameter | Description Min Typ Max Units Details/
conditions
SID173 VPE Erase and program |1.71 - 3.6 \' -
voltage
SID173A IPE Erase and program |- - 6 mA -
current

) ETHER

RZ16ZEWRENNE. EXRMNENBEZNEMURMG, SUWEPIERAFREFBFERIDZRFENTR. &
REHE XRES 51, MEEM. CPUBIFFRSHIFRAR. FEENERRBFUKREH,. FERRXLEERET

=T =C4::
<34 Flash AC #1&Y
SpecID Parameter | Description Min Typ Max Units Details/
conditions
SID174 TrowwriTe | ROow write time - - 16 ms Row =512 bytes
(erase and
program)
SID175 Trowerase | Row erase time - - 11 ms -
SID176 TrowProGRa | ROW program time |- - 5 ms -
M after erase
SID178 Teuikerase | Bulk erase time - - 11 ms -
(256 KB)
SID179 TsecToreras | Sector erase time - - 11 ms 256 rows per
E (128 KB) sector
SID178S TsserIAE Subsector erase - - 11 ms 8 rows per
time subsector
(RBLTH......)
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® 34 (££) Flash AC #IHgY
SpecID Parameter | Description Min Typ Max Units Details/
conditions
SID179S TsSWRITE Subsector write - - 51 ms -
time; 1 erase plus 8
program times?/
SID180S TswriTE Sector write time; 1 | - - 13 seconds |-
erase plus 256
program times
SID180 TDEVPROG Total device write |- - 2.6 seconds |-
time
SID181 Fenp Flash endurance |100K - - cycles -
SID182 Frer1 Flash retention. T» |10 - - years -
<25°C, 100K P/E
cycles
SID182A Frera Flash retention. Ta |10 - - years -
< 85°C, 10K P/E
cycles
SID182B Frets Flash retention. T» |20 - - years -
<55°C, 20K P/E
cycles
SID256 Tws100 Number of Wait 3 - - - LP mode (1.1V)
states at 100 MHz
SID257 Twsso Number of Wait 2 - - - ULP mode (0.9 V)
states at 50 MHz
1) FBKX. BXMEEE NN ERSIEHRIEERAHE.
6.6 REAER
6.6.1 FEBE
35 W (BOD) By LB E il (POR) DC #IE
SpecID Parameter | Description Min Typ |Max Units Details/conditions
SID190 Veaupror | BOD trip voltagein | 1.54 - - \Y Reset guaranteed for
system LP and ULP Vooolevels below
modes. 1.54 V.
SID192 VFALLDPSLP BOD trlp VOltage in 1.54 - - \Y
system Deep Sleep
mode.
Datasheet 89 002-33480 Rev. *H
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<36 ##5 BOD Y POR AC 1%
SpecID Parameter | Description Min Typ |Max Units Details/conditions
SID192A Vppramp Maximum power - - 100 mV/us System LP mode

supply ramp rate

(any supply)
SID194A Vopramp_ps | Maximum power - - 10 mV/us BOD operation

supply ramp rate guaranteed.

(any supply) in

system Deep Sleep

mode
6.6.2 FEEEAI2
=37 FRELS A E% DC A
SpecID Parameter | Description | Min Typ Max Units Details/

conditions
SID195R Vhvpo - 1.18 1.23 1.27 Vv -
SID195 Vivoiz - 1.38 143 1.47 Vv -
SID196 Vivor2 - 1.57 1.63 1.68 Vv -
SID197 Vhvois - 1.76 1.83 1.89 Vv -
SID198 Vhvpia - 1.95 2.03 2.1 Vv -
SID199 Vhvois - 2.05 2.13 2.2 Vv -
SID200 Vhvoie - 2.15 2.23 2.3 Vv -
SID201 Vivorz - 2.24 2.33 241 Vv -
SID202 Vhvois - 2.34 2.43 251 Vv -
SID203 Vhvoio - 244 2.53 2.61 Vv -
SID204 Vhvbiio - 2.53 2.63 2.72 \ -
SID205 Vhvpii1 - 2.63 2.73 2.82 Vv -
SID206 Vhvpii2 - 2.73 2.83 2.92 v -
SID207 Vhvpiis - 2.82 2.93 3.03 v -
SID208 Vhvpi14 - 2.92 3.03 3.13 V -
SID209 Vhvons - 3.02 3.13 3.23 Vv -
SID211 LVI_IDD Block - 5 15 pA -
current

Datasheet 90 002-33480 Rev. *H
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% 38 BB E S AER AC RLig

SpecID Parameter | Description | Min Typ Max Units Details/

conditions

SID212 TMONTRlP VOltage - - 170 ns -

monitor trip
time

6.6.3 SwD #[H

% 39 SWD EZOME

Spec ID# | Parameter Description Min Typ Max Units Details/

conditions

SWD and Trace interface

SID214 F_SWDCLK2 1.7V=Vppp=3.6V |- - 25 MHz LP Mode.

VCCD: 1.1V.

SID214L | F_SWDCLK2L 1.7V<sVppp=3.6V |- - 12 MHz ULP Mode.

VCCD: 0.9V.

SID215 T_SWDI_SETUP T=1/f SWDCLK 0.25xT |- - ns -

SID216 T_SWDI_HOLD T=1/f SWDCLK 0.25xT |- - ns -

SID217 T_SWDO_VALID T=1/fSWDCLK - - 0.5xT |ns -

SID217A | T_SWDO_HOLD T=1/fSWDCLK 1 - - ns -

SID214T |F_TRCLK_LP1 With Trace Data - - 50 MHz LP Mode.
setup/hold times Vop=1.1V.
of2/1ns
respectively

SID215T |F_TRCLK_LP2 With Trace Data - - 50 MHz LP Mode.
setup/hold times Vop=1.1V.
of 3/2 ns
respectively

SID216T |F_TRCLK_ULP With Trace Data - - 20 MHz ULP Mode.
setup/hold times Voo=0.9 V.
of 3/2 ns
respectively

6.6.4 R EIR7ES (IMO)

x40 IMO DC #i&

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

SID218 limo1 IMO operating - 9 15 pA -

current at 8 MHz

Datasheet
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x4 IMO AC ##&

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

SID223 FimoToL1 Frequency variation | - - +1 % -40°C to +85°C

centeredon8MHz | _ - s15 (% ~40°C to +105°CFor
extended industrial
temp MPNs

SID227 TR Cycle-to-Cycleand |- 250 - ps -

Period jitter

6.6.5 IR %5788 (1LO)

xR a2 ILO DC #Li&

SpecID Parameter |Description Min Typ Max Units Details/
conditio
ns

SID231 liLo2 ILO operating current |- 0.3 0.7 HA -

at32 kHz

+&a3 ILO AC #A&

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

SID234 TstarTILO1 | ILO startup time - - 7 us Startup time to 95%

of final frequency.

SID236 TLIODUTY |ILO Duty cycle 45 50 55 % -

SID237 FiLotriMz ILO frequency 28.8 32 35.2 kHz Factory trimmed

6.6.6 FLL 304%

Raa BISAIR (FLL) HUAG

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

SID450 FLL_RANGE | Input frequency 0.001 - 100 MHz Upper limit is for

range. Externalinput.

SID451 FLL_OUT_ |Output frequency |24.00 - 100.00 MHz Output range of FLL

DIV2 range.Vecp=1.1V divided-by-2 output

SID451A |FLL_OUT_ |Outputfrequency |24.00 - 50.00 MHz Output range of FLL

DIV2 range. Vecp=0.9V divided-by-2 output
SID452 FLL_DUTY_ | Divided-by-2 47.00 - 53.00 % -
DIV2 output; High or Low
(RBLTH......)
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Raa BISAIR (FLL) HUAG
Spec ID# | Parameter| Description Min Typ Max Units Details/conditions
SID454 FLL_WAKE |Time from stable |- - 7.50 us With IMO input, less
upP input clock to 1% of than 10°C change in
final value on Deep temperature while
Sleep wakeup in Deep Sleep, and
Fout =50 MHz.
SID455 FLL_JITT |Period jitter (1 - - 35.00 ps 50 ps at 48 MHz, 35
ER sigma) at 100 MHz ps at 100 MHz
SID456 FLL_CURRE|CCO + Logic current | - - 5.50 MA/MHz |-
NT
6.6.7 R 7= AR
E ECO #Li&
SpecID |Parameter|Description Min Typ Max Units Details/conditions
MHz ECO DC Specification
SID316 Ipp_MHz Block operating - 800 1600 HA Max at 35 MHz. Typ
current with at 16 MHz.
Cload up to 18 pF
MHz ECO AC specifications
SID317 F_MHz Crystal frequency 16 - 35 MHz Some restrictions
range apply. Refer to the
device TRM.
kHz ECO DC specifications
SID318 Ipb_KkHz Block operating - 0.38 1 HA -
current with 32-kHz
crystal
SID321E |ESR32K Equivalent series - 80 - kQ -
resistance
SID322E  |PD32K Drive level - - 1 pw -
kHz ECO AC specifications
SID319 F_kHz 32-kHz frequency |- 32.77 - kHz -
SID320 Ton_kHz |Startup time - - 1000 ms -
SID320E | FroL32k Frequency tolerance| - 50 250 ppm May be calibrated to
sub-10 ppm levels.
Datasheet 002-33480 Rev. *H
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6.6.8 SMER B SRR AR
&R 46 SMERET EhALAR
SpecID |Parameter |Description Min Typ Max Units Details/conditions
SID305 EXTCLKereq| External clock input |0 - 100 MHz Min 200 kHz for 32
frequency kHz clock operation.
SID306 EXTCLKpury| Duty cycle; 45 - 55 % -
measured at Vpp/2
6.6.9 PLL 1A%
=Ra1 PLL AA%
SpecID |Parameter|Description Min Typ Max Units Details/conditions
SID304P | PLL_IN Input frequency to |4 - 64 MHz
PLL block
SID305P |PLL_LOCK |Time to achieve PLL|- 16 35 us -
lock
SID306P |PLL_OUT |Output frequency 10.625 - 150 MHz -
from PLL block
SID307P |PLL_IDD PLL current - 0.55 11 mA Typ at 100 MHz out.
SID308P |PLL_JTR |Period jitter - - 150 ps 100-MHz output
frequency.
6.6.10 B S IR T R B[]
=48 B iR L) 46 B BI R AR
SpecID |Parameter |Description Min Typ Max Units Details/conditions
SID262  |TCLKswtcH | Clock switching - - 4 clkl+3 |periods |-
from clkl to clk2 in clk2

clock periods?

1) 030, N8 clk_path[1] JEM IMO EBECAFLL (BIE4) , M clkl 79 IMO, clk2 9 FLL,

6.6.11 USB

=49 USB #I#& (UsBEE LP IR 1.1V NZEBIR)

SpecID |Parameter|Description Min Typ Max Units Details/conditions
USB Block Specifications

SID322U  |Vusb_3.3 Device supply for 3.15 - 3.6 v USB Configured,

USB operation

USB Reg. bypassed.

(REAKTR......)
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R a9 (4) usBHME (UsSBRELPERR 1.1VAEREIR)
SpecID |Parameter|Description Min Typ Max Units Details/conditions
SID323U  |Vusb_3 Device supply for 2.85 - 3.6 v USB Configured,
USB operation USB Reg. bypassed.
(functional
operation only)
SID325U | lusb_config| Block supply - 8 - mA Vopp=3.3V
current in Active
mode
SID328 lusb_suspe | Block supply - 0.5 - mA Vooo=3.3V, Device
nd currentin suspend connected.
mode
SID329 lusb_suspe | Block supply - 0.3 - mA Voop=3.3V, Device
nd currentin suspend disconnected.
mode
SID330U | USB_Drive |USBdriver 28 - 44 Q Series resistors are
_Res impedance on chip.
SID332U | USB_Pullu |Idle mode range 900 - 1575 Q Busidle
p_ldle
SID333U |USB_Pullu |Active mode 1425 - 3090 Q Upstream device
p transmitting.
6.6.12 QSPI
< 50 QSPI #i&
Spec ID# | Parameter| Description Min Typ Max Units Details/conditions
SMIF QSPI specifications. All specs with 15-pF load.
SID390Q |Fsmifclock | SMIF QSPIoutput - - 80 MHz LP mode (1.1V)
clock frequency
SID390QU | Fsmifcloc | SMIF QSPI output - - 50 MHz ULP mode (0.9 V)
ku clock frequency
SID399Q | Clk_dutycy | Clock duty cycle 45 - 55 %
cle (high or low time)
SID397Q |Ildd_gspi Block currentin LP - - 1900 MA LP mode (1.1V)
mode (1.1V)
SID398Q |ldd_gspi_u |Block currentin ULP |- - 590 UA ULP mode (0.9V)
mode (0.9 V)
SID391Q | Tsetup Input data set-up 4.5 - - ns
time with respect to
clock capturing
edge
(RBETR......)
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£ 50

(48) QsPIFIHE

Spec ID# |Parameter | Description Min Typ Max Units Details/conditions
SID392Q |Tdatahold |Inputdata hold 0 - - ns -
time with respect
to clock capturing
edge
SID393Q |Tdataoutv |Outputdatavalid |- - 3.7 ns 7.5-ns max for ULP
alid time with respect to mode (0.9 V)
clock falling edge
SID394Q |Tholdtime |Outputdatahold |3 - - ns -
time with respect to
clock rising edge
SID395Q |Tseloutval |Output Selectvalid |- - 7.5 ns 15-ns max for ULP
id time with respect to mode (0.9 V)
clock rising edge
SID396Q | Tselouthol |Output Select hold |Tsclk - - ns Tsclk = Fsmifclk
d time with respect to cycle time
clock rising edge

6.6.13 Smart1/0

+ 51 Smart 1/0 A&

Spec ID# |Parameter |Description Min Typ Max Units Details/
conditio
ns

SID420 SMIO_BYP Smart I/O bypass - - 2 ns -

delay

SID421 SMIO_LUT Smart 1/O LUT prop - 8 - ns -

delay

6.6.14 JTAGIH A%

< 52 JTAG AR 3#

Spec ID# |Parameter |Description Min Typ Max Units Details/
conditio
ns

JTAG Boundary Scan parameters for 1.1V (LP) Mode operation:

SID468 TckLow TCKLOW 52 - - ns -

SID469 TCKHIGH TCKHIGH 10 - - ns -

SID470 TCK_TDO TCKfalling edge to - - 40 ns -

output valid
(RBLT;......)
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52 () JTAGIARHH

Spec ID# |Parameter |Description Min Typ Max Units Details/

condition
3

SID471 TSU_TCK Input valid to TCK 12 - - ns -
rising edge

SID472 TCk_THD Input hold time to TCK |10 - - ns -
rising edge

SID473 TCK_TDOV |TCKfalling edge to 40 - - ns -
output valid (High-Z to
Active).

SID474 TCK_TDOZ |TCKfalling edge to 40 - - ns -
output valid (Active to
High-Z).

JTAG Boundary Scan parameters for 0.9 V (ULP) Mode operation:

SID468A TCKLOW TCK low 102 - - ns -

SID469A TCKHIGH TCK high 20 - - ns -

SID470A TCK_TDO TCKfalling edge to - 80 ns -
output valid

SID471A TSU_TCK Input valid to TCK 22 - - ns -
rising edge

SID472A TCk_THD Input hold time to TCK |20 - - ns -
rising edge

SID473A TCK_TDOV |TCKfalling edge to 80 - - ns -
output valid (High-Z to
Active).

SID474A TCK_TDOZ |TCKfallingedge to 80 - - ns -

output valid (Active to
High-Z).
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7 53 5 T cyscexa MUER RS M E. FrEesFI9E &M CPU. DMA. DC-DC #1428, QSPISMIF.
DAC. LPCOMP. 6 SCB#112 4 TCPWM. HiEE R~ miti iR,

*53 ITHER
- o a
3 5 |3
£ o o
2 =2 | d
'u LY
0 E 8 o
v o o = z >
2 2 2 |Y%|3|a 7 2
s £ 2 [2/2|2/8|al2Z|a|al® & c
= |- v O S| E| W vl S o
= o x hed x| < | = w5 & o | x o
E | &8 s s (Y8232 % wlZxlals =
5 @ = (%) LiL w»w v 0 U (luw Jvujluv v o 0
PSOC |Arm’CM4, CY8C6144AZI-| 15 FL [25 |12 |2x [2 |Y |- |1 |Y |54 |64-pinTQFP |A2
"6l |5x SCBs, 1x | S4F92 0/5 |EX |6 |8 1;-
Progr |DS-SCB, 1x 0 bit
amm | FS-USB, 1x |CY8C6144LQl-|15 FL |25 |12 (2x |2 |Y |Y |1 |Y |52 [68-pinQFN |A2
able |Q-SPI,2x S4F92 05 |EX |6 |8 |12-
Line |Comp,LCD 0 bit
CY8C6144AZI-| 15 FL [25 |12 |2x (2 |Y |- |1 |Y |62 |80-pinTQFP |A2
S4F93 0/5 |EX |6 |8 |12-
0 bit
CY8C6144AZI-| 15 FL [25 |12 |2x (2 |Y |- |- |Y |54 |64-pinTQFP | A2
S4F82 0/5 |EX |6 |8 |12-
0 bit
CY8C6144LQI-| 15 FL [25 |12 |2x (2 |Y |Y |- |Y |52 |68-pinQFN |[A2
S4F82 0/5 |EX |6 |8 |12-
0 bit
CY8C6144AZI-| 15 FL [25 |12 |2x (2 |Y |- |- |Y |62 |80-pinTQFP |A2
S4F83 0/5 |EX |6 |8 |12-
0 bit
CY8C6144AZI-| 15 FL [25 |12 |1x |- |- |- |1 |- |54 |64-pinTQFP |A2
S4F62 0/5 |EX |6 |8 |12-
0 bit
CY8C6144LQl-| 15 FL [25 |12 |1x |- |- |Y |1 |- |52 |68-pinQFN |[A2
S4F62 0/5 |EX |6 |8 |12-
0 bit
CY8C6144AZI-| 15 FL [25 |12 |1x |- |Y |- |- |- |54 |64-pinTQFP | A2
S4F12 0/5 |EX |6 |8 |12-
0 bit
CY8C6144LQI-| 15 FL [25 |12 |1x |- |Y |Y |- |- |52 |68-pinQFN |[A2
S4F12 0/5 |EX |6 |8 |12-
0 bit
(RBETH@...... )
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CY8C6144AZQ- 15 FL [25 |12 |2x |2 |Y |- 1 |Y |54 |64-pinTQFP | A2
S4F92 0/5 EX |6 |8 |12-
0 bit
CY8C6144LQQ- |15 FL |25 |12 |2x |2 |Y |Y |1 |Y |52 |68-pinQFN |A2
S4F92 0/5 EX |6 |8 |12-
0 bit
CY8C6144AZQ- 15 FL [25 |12 |2x |2 |Y |- 1 |Y |62 |80-pinTQFP | A2
S4F93 0/5 EX |6 |8 |12-
0 bit
AFE 7EPSOC™61 4, Cortex’ MO+ IREZIHFRLZLIEE, TR FIZHFEfFo TELP FIULP LT,
CMO+ CPU B8R &L (ESIEE 57 7R %77 100 MHz #7125 MHz,
7.1 PSOC™ 6 MPNfi#H5 23
CYXX6ABCDDE-FFGHIJJKL
&R 54 fRED 28
Field Description Values Meaning
CcY Cypress, an Infineon CYy Cypress, an
company Infineon company
XX Firmware 8C Standard
BO “Secure Boot” v1
SO “Standard Secure” - AWS
Architecture 6 PSOC™6
A Line 0 Value
1 Programmable
2 Performance
3 Connectivity
4 Security
B Speed 2 100 MHz
(BEETFA......)
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7iITMER
R 54 (%) fRED2R
Field Description Values Meaning
3 150 MHz
4 150/50 MHz
C Memory size (Flash/SRAM) | 0-3 RFU
4 256K/128K
5 512K/256K
6 512K/128K
7 1024K/288K
8 1024K/512K
9 RFU
A 2048K/1024K
DD Package AZ, AX TQFP
LQ QFN
BZ BGA
FM M-CSP
FN, FD, FT WLCSP
E Temperature range C Consumer
I Industrial
Q Extended Industrial
FF Feature code Infineon internal
S2-S6
BL Integrated Bluetooth® Low
Energy
G CPU core F Single Core
D Dual Core
H Attributes Code 0-9 Feature set
I GPIO count 1 31-50
2 51-70
3 71-90
4 91-110
JJ Engineering sample ES Engineering samples
(optional) or not
K Die Revision (optional) Base
A1-A9 Die revision
L Tape/Reel Shipment T Tape and Reel shipment
(optional)
Datasheet 100 002-33480 Rev. *H
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8

%R AYSFE 80 5IH) TQFP. 64 5|B) E-TQFP #1 68 5| fl QFN 3%,

HESS

55 HERS

Spec ID# Package Description Package Dwg #

PKG_1 80-pin TQFP 80-pin TQFP, 12 x 12 x 1.6 mm 002-29467

PKG_2 64-pin E-TQFP 64-pin E-TQFP, 10 x 10 X 1.6 mm 002-29202

PKG_3 68-pin QFN 68-pin QFN 8 x 8 x 1 mm 001-96836

R 56 ESEST S

Parameter | Description Condition | Min Typ Max Units

s

Ta Operating ambient - -40 25 85 °C
temperature

Ta Extended Industrial - -40 25 105 °C
temperature

T, Operating junction - -40 - 100 °C
temperature

T, Extended Industrial - -40 - 120 °C
temperature

Tia Package 0, (80-pin TQFP) - - 35 - °C/W

T,c Package 0,c (80-pin TQFP) - - 6 - °C/W

Tia Package 0,4 (64-pin E-TQFP) - - 26 - °C/W

T,c Package 0, (64-pin E-TQFP) - - 7 - °C/W

Tia Package 6,4 (68-pin QFN) - - 21 - °C/W

Tic Package B, (68-pin QFN) - - 6 - °C/W

&R 57 BIRIBIEERE

Package Maximum Peak Temperature Maximum Time at Peak

Temperature

All packages 260°C 30 seconds

+ 58 ISR (MSL), IPC/JEDEC J-STD-2

Package MSL

All packages MSL3

Datasheet 101 002-33480 Rev. *H
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Acronym Description

3DES triple DES (data encryption standard)

ADC analog-to-digital converter

ADMA3 advanced DMA version 3, a Secured Digital data
transfer mode

AES advanced encryption standard

AHB AMBA (advanced microcontroller bus
architecture) high-performance bus, an Arm°data
transfer bus

AMUX analog multiplexer

AMUXBUS analog multiplexer bus

API application programming interface

Arm’ advanced RISC machine, a CPU architecture

BGA ball grid array

BOD brown-out detect

BREG backup registers

BWC backward compatibility (eMMC data transfer mode)

CAD computer aided design

cco current controlled oscillator

ChaCha a stream cipher

CMO+ Cortex™-M0+, an Arm°CPU

CM4 Cortex™-M4, an Arm°CPU

CMAC cypher-based message authentication code

CMOS complementary metal-oxide-semiconductor, a
process technology for IC fabrication

CMRR common-mode rejection ratio

CPU central processing unit

CRC cyclic redundancy check, an error-checking protocol

CsD Capacitive Sigma-Delta

csv clock supervisor

CSX Cypress, an Infineon company mutual capacitance
sensing method. See also CSD

CTI cross trigger interface

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

DAP debug access port

(RBLT;......)
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Acronym Description

DDR double data rate

DES data encryption standard

DFT design for test

DMA direct memory access, see also TD

DNL differential nonlinearity, see also INL

DSI digital system interconnect

DU data unit

DW data wire, a DMA implementation

ECC error correcting code

ECC elliptic curve cryptography

ECO external crystal oscillator

EEPROM electrically erasable programmable read-only

memory

EMI electromagnetic interference

eMMC embedded MultiMediaCard

ESD electrostatic discharge

ETM embedded trace macrocell

FIFO first-in, first-out

FLL frequency locked loop

FPU floating-point unit

FS full-speed

GND Ground

GPIO general-purpose input/output, applies to a PSOC™ pin

HMAC Hash-based message authentication code

HSIOM high-speed 1/0 matrix

I/0 input/output, see also GPIO, DIO, SIO, USBIO

12C, or IIC Inter-Integrated Circuit, a communications protocol

1°S inter-IC sound

IC integrated circuit

IDAC current DAC, see also DAC, VDAC

IDE integrated development environment

ILO internal low-speed oscillator, see also IMO

IMO internal main oscillator, see also ILO

INL integral nonlinearity, see also DNL
(FHELTFR......
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0SS input output subsystem
loT Internet of things
IPC inter-processor communication
IRQ interrupt request
ISR interrupt service routine
IT™ instrumentation trace macrocell
JTAG Joint Test Action Group
LCD liquid crystal display
LIN Local Interconnect Network, a communications
protocol
LP low power
LS low-speed
LUT lookup table
LVD low-voltage detect, see also LVI
LVI low-voltage interrupt
LVTTL low-voltage transistor-transistor logic
MAC multiply-accumulate
MCU microcontroller unit
MCWDT multi-counter watchdog timer
MISO master-in slave-out
MMIO memory-mapped input output
MOSI master-out slave-in
MPU memory protection unit
MSL moisture sensitivity level
Msps million samples per second
MTB micro trace buffer
MUL multiplier
NC no connect
NMI nonmaskable interrupt
NVIC nested vectored interrupt controller
NVL nonvolatile latch, see also WOL
OTP one-time programmable
OvP over voltage protection
ovT overvoltage tolerant
(FHELTFR......
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PASS programmable analog subsystem
PCB printed circuit board
PCM pulse code modulation
PDM pulse density modulation
PHY physical layer
PICU port interrupt control unit
PLL phase-locked loop
PMIC power management integrated circuit
POR power-on reset
PPU peripheral protection unit
PRNG pseudo random number generator
PSOC™ Programmable System-on-Chip™
PSRR power supply rejection ratio
PWM pulse-width modulator
QD quadrature decoder
QSPI quad serial peripheral interface
RAM random-access memory
RISC reduced-instruction-set computing
RMS root-mean-square
ROM read-only memory
RSA Rivest-Shamir-Adleman, a public-key cryptography
algorithm
RTC real-time clock
RWW read-while-write
RX receive
S/H sample and hold
SAR successive approximation register
SARMUX SAR ADC multiplexer bus
SC/CT switched capacitor/continuous time
SCB serial communication block
SCL 12C serial clock
SD Secured Digital
SDA 12C serial data
SDHC Secured Digital host controller
(FHELTFR......
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Acronym Description

SDR single data rate

Sflash supervisory flash

SHA secure hash algorithm

SINAD signal to noise and distortion ratio

SMPU shared memory protection unit

SNR signal-to-noise ration

SOF start of frame

SONOS silicon-oxide-nitride-oxide-silicon, a flash memory
technology

SPI Serial Peripheral Interface, a communications
protocol

SRAM static random access memory

SROM supervisory read-only memory

SRSS system resources subsystem

SWD serial wire debug, a test protocol

SWJ serial wire JTAG

SWO single wire output

SWv single-wire viewer

TCPWM timer, counter, pulse-width modulator

TDM time division multiplexed

THD total harmonic distortion

TQFP thin quad flat package

TRM technical reference manual

TRNG true random number generator

X transmit

UART universal asynchronous transmitter receiver, a
communications protocol

UDB universal digital block

ULP ultra-low power

USB Universal Serial Bus

WCO watch crystal oscillator

WDT watchdog timer

WIC wakeup interrupt controller

WLCSP wafer level chip scale package

(REETA......)
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XIP execute-in-place
XRES external reset input pin
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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 kilo ohm

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

s microsecond

W\ microvolt

pw microwatt

mA milliampere

ms millisecond

mV millivolt

nA nanoampere

ns nanosecond

nv nanovolt

Q ohm

pF picofarad

ppm parts per million
(RBLT;......)
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Symbol Unit of measure

ps picosecond

s second

sps samples per second

sqrtHz square root of hertz

v volt
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Revision Date Description of Change
o 2021-06-22 New datasheet.
*A 2021-08-04 Removed the errata section.

Updated values for SIDHIB2, SID13, SID14, SID17A, SID15, SIDP122,
SIDP123, and SID313_3A.

*B 2021-09-01 Added extended industrial temperature specs in Table 18, Table 21,
and Table 41.
Added extended industrial temperature MPNs in Ordering
information

*C 2021-11-26 Updated the analog subsystem diagram.

Updated CPU current values in Features.

Added note regarding unused USB pins in USB Full-Speed device
interface, Power supply considerations, and Pinouts.

Updated SIDC1 description.

Updated details/conditions for SID7A.

Updated SID325U, SID328, and SID329 description.
Updated Figure 16.

*D 2022-04-12 Updated eFuse description in the Memory section.

*E 2022-10-18 Added device identification and revision information in Features.
Added spec SID304P.

Updated PLL specifications and Clock system.

Updated Protection units.

*F 2024-03-27 Migrated to IFX template.

Removed preliminary note in Electrical specifications.
*G 2025-03-21 Updated the package diagram title of Figure 20.
*H 2025-11-05 Template update.

Updated footnote numbers.
Updated all PSoC™to PSOC™
Updated cross references/hyperlinks in the following sections:
+  PSOC™resources

¢ ModusToolbox™software

¢+ Functional description

¢+ CPUs

¢+ Memory

¢ CAPSENSE™subsystem

¢+ Power supply considerations
¢+ Ordering information
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