AR,

ws CYPRESS

@~ EMBEDDED IN TOMORROW"

R

PSoC’4: PSoC 4000 Z& 5l
HEFM

SRR E RS (PSoC )

PSoC’ 4 2— NIy BERATEMM T AL, EMTHEE Arm’ Cortex™-M0 CPU IR RIZIMAR RAIRHISRRTY, ©EETARERR
SRR FEIR AR RIERI B BIERHThEE. PSoC 4000 P& FIZE PSoC 4 FAEMTR/NHIMR. EERT HEINERENE
BYMERIITHIES. MR — R B A NAERN R (CapSense) LISGBRAED, TR AMIZITER, PSoC™ 4000 F=mm5PSoC™ 4

FARVFmA RS,

Sk
32{AMCUF &S
B 16 MHz Arm® Cortex-M0® RbIE2S
m JAZE| 16KB ATE, SEIRENINESS
1 2% 2 KB BY SRAM
ARIERRP SR
m F-NEIR DAC (IDACs), BT ERBEMHBEAR NN A
n — N RZEEN RIS
n EEA R IERHTINADCINAE(THAEZFR)
{KIh#E#8E: 1.7TAIVES.5V
0 REERERL, EEHEIRERT 2C kS NIThEE
HBATVEWN

m Cypress(Infineon) CapSense Sigma-Delta (CSD) Feft—RHVS &L
(SNR) A7k 14

n B R ORI HAR G A AT UER LB A VRN

any

B 7 5 pF E 45 pF BERBFESCEA, JLUHTEEHRE
# (SmartSense™)

BRITERE

n 25 C IR, ScU1E R EIRIRER R THINITER, FTEIT
FOET = 4 I g

BEIEF IR EFRXIES, HTEER, B CEERTIEX, ATEELERAHERETHENNIR, & CEFFRIFEXLERLE. A EHIEE

F 59514 infineon.com EZRHHIBIIRE (FEFIXK) -
Cypress Semiconductor Corporation

NH44ES: 001-89638 Rev. *L

198 Champion Court

TE B FIBK 3T EE 41 23

n —M16fIERT28/iH 48288/ Rk P B EAHIZE (TCPWM) 1RIR

B SZEFRONTHER. BERANAFENIRR

n ETFHRSBMANKIMES, ERTIRENMECEIEY
WP IBERIR A

%X 20 1NRI4RAZ GPIO 5| f#)

B 28-pin SSOP. 24-pin QFN. 16-pin SOIC. 16-pin QFN. 16 ball
WLCSP # 8-pin SOIC 4

m 7EiHA 0. 1512 EAY GPIO SIBIETLARZ CapSense SR E fthThEE

§ RIZIREIET. SREFEERE
PSoC™ Creator & 1115

m AR (DE) IRt 7 RIBEIR IHANRIF (B1ER
WA F BEhRLL)

n RIFB4RAZIZCN (API) A4 E1 R TR Bl R ThAER AT 4RTR M Sh
%
TURETROREMYE

n NRIEEG, AJUEREFAmMITUAREF LT
B#iTHAR

408-943-2600
&ITHEA: 202443 8 12H

San Jose, CA 95134-1709



~ PSoC 4: PSoC 4000 &5l
G CYPRESS 2esh

EMBEDDED IN TOMORROW

EZER

Cypress 7F www.infineon.com EIRE T EEMEIE, EEEAEISIHERSIERN PSoC 231, HEBNEBREG MGG EREIZN
&ith, IR PSoC 4 R EFIR:

n R PSoC = RART!  ARSEFMR (TRM) BIEFHNHY:
B MK Psoc4 0Z2H9 TRM ¥ 2R3 BAE 1 PSoC 4 THEEIR,

Ltt4h, PSoC Creator REIE— 1 2RHFIIE T A,

n AR FBERETRMHEAE PSoC MA%EIE, HEMEMT
BRNEMET, HER PSoC4NAEIRMT:
0 AN79953: PSoC 4 MCU A\’

0Z 728 TRMEIRE A PSoC 4 F1Fs.

B PSo 4 MCU 4RIESEIRMHEITPSoC™ 4 MCU FEZ S 1412 B 283
TRENBEEE,

JANS8619: PSoC 4 BEHFIG SR " FRESM

AANS6439° B PSoC 4 GPIO 2| TICYSCKIT-040 , PSoC 4000 Pioneer Eff, B—HZ THERAM
AAN57821: EA{ES BRIk S BELBOALRTE, BERARNE. 2EHESHET
ANS1623" AT Arduino™ A AR A Digilent * Pmod™F o

AANT3854: 2| SIMEREREEN OMiniProg3 s8R T NEEENAX YO,

MAN89610: Arm Cortex fUEB 1L 0 ISR E R, 15 PSoC MCU 101 FF5l,

m PSoC4MCU CAD E HE AT ERMHIEMRBE LR, It
gk, TR IBIS A, (Cysc4013 &%, CY8C4014 &%)

PSoC™ Creator

PSoC Creator @—m R EHE T Windows FIERIZITIFIE (IDE), ©XIFET PSoC 3. PSoC 4 #l PSoC 5LP RARIFHITEEFEHFi%its
ERAZH, PEMNEREBEQIEIZIT, FHH 100 ZNRIFLIIE. rIIZEMENEFH PSoC AMHRMS 1, B2 RAGIIEFMYIR.
{#H PSoC Creator, f&ATLL:

1. AR HF B UE E IS TEX PR EG R ALt 4. S EERREE 100 MAH
2. {3 PSoC Creator IDE C 47i¥28, FEHNAEFEMHS PSoC 5. EEAHLHUETM#
EHHTIENZIT

3. ARk ETAREARNE

Figure 1. Example Project in PSoC Creator

file Edit Yiew Project Build Debug JYools Window Help
BlOSE -l 0D C e g 0% -@GQ o Debug i
i 3 WK MicosoSansSerit =10 - B 7 U (W A-E-m.

| Workspace Explorer (1 project) = 8% | Start page - TopDesign.cysch - ab % [Component Catalog (142 co. » 8 X|

B <4 . B e |
B Workepeos ThammaBlsmagrent (= o | 10 i Temperature Sensors and Fans Analog Temperature Sensin: [ m—— ey |
*al Project *Tharmal Monagem: o Closed-Loop Fan Controller (External 1o PSoC) o9 9 Cypress | _Off-Chip o
b a1 . ane Cypress Component Cataiog
oo =] i ¥ e - Ansiog
g = Fom Commircben & S ¥ XY o
el - ) | Reforenca § % 3
il I a1 3 s B | L Rl 12 S——
§l -t~ : -
! e o
2 TAE 151 1o et 1)
2 =k ’ i1 2
E o
&
4
WClocke |G Host Processor Interface —
il (12C-based Data Logging)
L
reae 3 dutnports (A, Bjivom Aty oy
O [DhodeAma] A
1 ; 1200
‘ 2 ® % o 13
Page 1 ] I %0 i+
Output : ® e oo 2
Show output from: Al = % s S e _ 14
" Log file for this session is| s
da 3
5) CLFC_PW_PW3
) CLFC_PW_PWMY. ™ [
s
Ready

XH44RS: 001-89638 Rev. *L Page 2 of 36


https://www.infineon.com/
https://www.infineon.com/cms/en/product/microcontroller/32-bit-psoc-arm-cortex-microcontroller/?term=PSoC&view=kwr&intc=searchkwr
https://www.infineon.com/cms/en/product/microcontroller/32-bit-psoc-arm-cortex-microcontroller/psoc-4-32-bit-arm-cortex-m0-mcu/
https://www.infineon.com/cms/en/search.html#!view%3Ddownloads%26term%3Dall
https://www.infineon.com/AN79953
https://www.infineon.com/AN88619
https://www.infineon.com/AN86439
https://www.infineon.com/AN57821
https://www.infineon.com/AN81623
https://www.infineon.com/AN73854
https://www.infineon.com/AN89610
https://www.infineon.com/dgdl/Infineon-PSoC_4000_Family_PSoC_4_TRM_%28Architecture%29-AdditionalTechnicalInformation-v06_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0f90a5c47d8c
https://www.infineon.com/dgdl/Infineon-PSoC_4000_Family_PSoC_4_Registers_Technical_Reference_Manual_%28TRM%29-AdditionalTechnicalInformation-v06_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0f908f527d5a
https://www.infineon.com/dgdl/Infineon-CY8C4xxx_CYBLxxxx_Programming_Specifications-Programming%20Specifications-v07_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0f66dca2562f
http://www.infineon.com/cy8ckit-040
http://www.infineon.com/cy8ckit-002
https://media.infineon.com/channel/89141/infineon-academy/1/43v3ozHFERYdaibCdH6nmD
https://media.infineon.com/search/psoc%20101/?sort=relevance
https://www.infineon.com/dgdl/Infineon-CY8C40xx_Family_Schematic_Symbols_and_PCB_Footprints-PCBDesignData-v02_00-EN.zip?fileId=8ac78c8c7cdc391c017d0d677090728b
https://www.infineon.com/dgdl/Infineon-PSoC_4000_CY8C4013_FAMILY_IBIS-SimulationModels-v02_00-EN.zip?fileId=8ac78c8c7d0d8da4017d0f4c71b14432
https://www.infineon.com/dgdl/Infineon-IBIS_PSOC_4000_CY8C4014_Family-SimulationModels-v03_00-EN.zip?fileId=8ac78c8c7d0d8da4017d0f56c079475e
https://www.infineon.com/cms/en/design-support/tools/sdk/psoc-software/psoc-creator/
https://www.infineon.com/cms/en/design-support/tools/sdk/psoc-software/

~ | PSoC 4: PSoC 4000 &5l
G CYPRESS HRETR

~mgee- EMBEDDED IN TOMORROW

BR

IHBETES oo 5 BUFIME o 20
CPURITEBBE TR G oo 5 TEBBBE oottt 21
BREYTIEIR oo 5 BREYTIRIR oo 21
RIMEIR oo 6 TTTIFER oo 24
BIEEAEINREREIR ..oooooooeee 6 BHEIRBARI oo 24
GPIO s 6 - 26
FIPRIDBETIL o 6 2 N 27

5 Iiﬁlﬁ% """""""""""""""""""""""""""""""""""""""""""" 7 BBBBIE ... 32

BB ettt 12 REBL 14
AT 12 TUBEAL oo 34
PREETEIR o et S 3

B2 -2 - OSSOSO 13 e RASEAEEES 36
STAE oottt e 13 SIERST S 36
TELE e 13 o 3%
T e 13 PSoColRASE 3

BESHIBEE ..o 14 N 2
BRI 1 BRI oo 3
BRFRFITE oo 14
BEIAIMZ oo 17

XH44RS T 001-89638 Rev. *L Page 3 0f 36



o CYPRESS

PSoC’4: PSoC 4000 7%
AR F i

~mgee- EMBEDDED IN TOMORROW

Figure 2. Block Diagram

Power Modes
Active/ Sleep

CPU Subsystem
PSoC 4000
SWDITC SPCIF
= Conex Flash SRAM ROM
16 MHz 16 KB 2KB 4KB
AHB-Lite T CN:IlIJéQMX Read Accelerator SRAM Controller ROM Controller
System Resources
it it 1T It
I System Interconnect (Single/Multi Layer AHB)
Power -
SIQQEN (I:gntrol Peripherals ii
Pgﬁés,fs“ @ Peripheral Interconnect (MMIO)
Clok I 1T
Clock Control
OVYDT (o)
™ [X
= Q12| |o
Reset £ I:E g 2
a ol s ‘g_
3 ol 2] |8
o x| [x] o
Test o
2
[_DFT Analog | %3} L] |
8 A 4 2a

; h 4
High Speed I/O Matrix___|

20 x GPIOs |

I/O Subsystem

PSoC 4000 23 fFREBS MBI RYRIZE. MK, XA IRERR

(INN=2:SEE S

Arm® EBRITELIEIR (SWD) $2 OS2 4523+ BIFR A RIZA IR IO RE.

EBsEER A LI (DoC) ThEE, RILUMEMARERNAEFRERME
RARFRHTEENSRF AR, SAFTEHHOEO. AR
BRI, RINBHAER. RFBMENREER, ET2E

S FFE.

PSoC™ Creator £ FF & IF1E (IDE) ZREREIL HPSoC™ 4000 23 141R
HemERNBEMNER S, swo EOS5TWinEmE=4

TELEFHS. PSoC 4000 2T —1P %5

EHIBMARAINZ2E5, ERETERR:

n RFREAIEAEE
n HEIRIFRIFINRE

§ AWER ERRIZER ERITE R T AT

XHS4RE: 001-89638 Rev. *L

F N FBf#IR T3 R

FAIRBRAARAH, TBEIEHRER. RKER, B—KE
BAEREREN SN, BRATEREP, AGREEEKIHNE
3t Rt I TR Rz,

Lteoh, NFELR AELMER & RBI X SRR R ENRE R
TEHEM R E A E B R TINEREFTIREM R EIEERN
A, PSR fHEOM A LKA RA, SRMHNRALTEK5
wEAN, BREAMEREE. AEHNSED, Ak, EEHP%
B 2RH PSoC 40004 FEEIREIRIEHE I Mo X IE PSoC 4000
BERFEZEFREESRGRENA,

Page 4 of 36



o CYPRESS

PSoC’4: PSoC 4000 7%
AR F i

~mgee- EMBEDDED IN TOMORROW

ThEERE X

CPUTIEESR F R4

CPU

PSoC 40005 I Cortex®-M0+ CPUE32fUMCUF RLMERSY, @BiT
[z BB s SRR R ThAEIRME. LEoh, NLEFRBIRSHNEK
E#A16ML, FHECPURITThumb-2i8SF &K, XFESKIEEES
SEERA. Z#Hl. B EEBE Cortex-M3 Fl M4 EE SRR
WIEE, EEE—IHESNHMBANREDEPITITH R
(NVIC) #E3RF—MEER P BTITHISS (WIC), 1BiT WIC R IESF M
REERENIREE, MMESHLATRERRENE, aTUXE
FREBRNBIF, CPUFRAXRTIE—DE T SYSTICK BY 24 {if
ERTES, TR 4,

CPURBE— M HRITLIAIR (SWD) 0 — JTAG B9 2 &8,
PSoC 4000 MYIEIXECE B UM S (hik) LhiR2BZMm MR S
(BUR) thiREs.

Flash

PSoC 4000 s8fF B & —NAFERIR, ZRIRBIATFINEREF S5CPU
EZBE, UERNFRRNTIIHRE. HRThFEREFER
FIELRSRERA 16 MHzZBYER TSRMFEFRRT (Ws) By ialey
1o

SRAM

2 KBRY SRAM BES7E TESNZE A 16 MHZER FR1TEEFRE
B

SROM
te5h, RENEIEROMEE Z 5| SNEREFZF.

RAANR

BRRS

BIREED (BBNE 12 71) HANETHERERSK. TREBHS
MBS EERE#HN (fl0, EEBEN (POR) FREMEER
I, BRSRHFERSTAL BEREMEMS (FiN, EEkR
M)o PSoC 4000 KFAENIMNERERIRMEE, BETEEN 1.8V 5%
(SMERRE) H18E 55V (REFRE) , FEB=FHAEANI
PR, XEBEXZENEIREEFERAEE, PSoC 4000 et
JESN. BRERANR EREIR{RINFER

FREFRAETEMER THEEIZTT. CPU FRS (CPU. RITFH
SRAM) TERERRARTC FARBTEPI1IE XA, BRIEIMEMPUTELRE
IREE SR IY I BIECE. TEREREENT, SREExX
FEREIW XA, MIZIEIREE ST E 35 uso

NH44RS: 001-89638 Rev. *L

B R

PSoC 4000 BY R AN T BN THHIFAE FRAR M, HEBE
B PR GE] IR B FES R Z BE# 1T YRR B ERIBK A,
teoh, ZEHARFAHREFSERLRTE R,

PSoC 4000RYES s R BRI ER £ 45728 (IMO). NEMESUR 725
(ILO), HRETSIEN—IMERET £,

Figure 3. PSoC 4000 MCU Clocking Architecture

IMO —————— - | > Fee
> Divide By |
‘ “g.f,ay L

External Clock [4———

(connects to GPIO pin P 0.4)

LFCLK
o ——» WDT

BE S 8AFpyE S AT LERA T EMMBFIMESNES . B
a4

PSoC 4000 BB #53578s, BN EHE 16 UHMEES . 16
AINBEN R RIFE RARHAVSNERE, PSoC™ Creator 2 1F
ZINEE.

IMO BT #5

£ PSoC 400077, IMO BRFERIFEHHIE, TN 2P tH#
TERLUATIMEMNIEE, IMO FIZRIASAZE N 24 MHz, EEILIE
¥ 24 3 32 MHz, 2340 BT, ®EIMO, HIREN 2% (24
M 32MHz)

IMO A7#5

ILO B—MRETIFER 40 kHz IR5%28, FTEBTERTEREER
B TEI)WER2S (WDT) FIIMEHIESFh,  FIFS IMO B4 1LO IR
it ERES R LUR SHEE,

B JHERTE

R EILOMB HMEIR N T E I 2SR (AT £, XA A BT
REEREN THELIE. B, MRBEERRSZEI)H,
NEEREIIWE M, BIWEMEERMGTIEN—MEMURE
FESEAER

RESET (£11)

BILAME IR (BRI E 1) EIPSoC™ 4000, ENEMHERD
B, HeeBHERBHMES—IPENRE. EURERICRES
FRBA, ZHFERNRTEEMIEPRFIFE, ATHERBED
RHHREEMNRRE, 1£24 5K L, RE—TXRESSIHAT
SMERE ML, 16 SIHIFN 8 SIRMET IR M AER POR, XRESSIHIE
—NRER LHIFEFE (KT fERE). EMAREFER.

BEEZE

PSoC 4000 BE RFE MO FIEENFMERISE, HLbikss
T 12VEBESE, IDACET5% 8%,
Page 5 of 36



o CYPRESS

PSoC’4: PSoC 4000 7%
AR F i

~mgee- EMBEDDED IN TOMORROW

IRIMRIR

RIIFELLEES

PSoC 4000 EERINFELLIRES, EFANERESE, % 161
S|P EE— AT LA ELL RSN, H ARSI T
LA ES |, EE LRSS MNEZ I LRSI AEN, EH
NBLEEE 1.2V BESE, ZILRBHAT CcapSense BAY,
{B7E CapSense I2ERRIEI R AT A,

HEDAC

PSoC 4000 B IDAC, AILUIRENSH E&% 16 N5 |HIRHER
—1, FEEERHEEMNETEE.
BINE 4%

PSoC 4000 EEWMNELS K ABNNREOHIE%E. N1 (A
AMUXZZR) SEHATRIZMNEMAXEE, BEXEFxX, &F
BUPNERHEIE (IDAC. LbI%38) RIEEZE0. 1. 2 IO _EREMES B,
EEThEEMFIEIR

ERTESY 1102/ PWM (TCPWM) 1224

TCPWMIERB S — B P aRIEEBEKEN 161388, S5,
BE— N EREESS, BTIERAEEH (UERI/0EH) [HEY
HUE; — N EESESS, AT ahERMEITHEEs R
ENITHESTRARESTEFESNE) I N REESE, ATER
A{EAPWMETLHEH ML RERFE S, ZIERTRETIERR
B R EEE U R ENE N RIERE; X, XEmHE LU
HNAREFEXNEPWMEREEER. BERE—MELE (Kil) AN,
B FaEsliatiERIRE; 6la0, ERFISRARHRLAR, HE
M FORESH, BEITXARGIFETHPWMTI ARSI ETF
o

B TSR (SCB)

PSoC 4000 EEBITEEER, AIXIUEZE PciE0,

PC {230 | B 2C IRRSCM T SEEBMSEMED (ZFZEM
H) o ZERIIEITEESIX 400 kbps (RFEER) , HEAR
SRR IR, RIRL CPU BURRBTAFSEAIEIR, ©XEHF EZI12C,
AJ7E PSoC 4000 MREH R FHIUEERE, HAERR 2c &E
EH AN RERARIRERIE Loh, ZERZFE 8 BRE FIFO
BB &%, @I cpu REEIERESE], AXBLT
HTF CPU FREEIEATIRENEETT S AVAT FhEE <,

PC IMEFRE NXP I°C BEEISE R A F Ft (UM10204) FRZE X HY 12C
IERRAREIER IR E. 12C B4 1/ 0 REBARIEN TR GPIO
S,

ELLTFJLAE, PSoC 4000 RS2 fF & 1RCHIE:

NH44RS: 001-89638 Rev. *L

B GPIO BT BEEERERE, EAERIERSIIEIFHE
1’C &R LEB,

p REREER TEAHE RERER RV T E; 8REER
AIRIB S & S EEE B R B LA

GPIO

PSoC 4000 &% H20NGPIO, GPIO HEIRSZI LA T INEE:

n ) \FIREHIR

o BPRARR @ANBHEPXEZR)

0 BENER

o 85 EHiAIsE ThI

o 8 EHIAISS TR

o FrRHsE TR

o FriRHsa EhiiE=

o 58 EHIA1SE ThI

o 85 EHIAISE TR
n BINEREIEE (CMOSELVTTL)
0 BRT ZSMIRERIS, ERFER/ZRBRANRHE FXAY

B il
n ENEMRIER, BFIEHIdV/dHERIERE, BEITFREREEM
ZA 5|2 RIBERAHIFARD, SMNmONEE RS (F
Aof3s/b—tk), £ EBMEMiAE, SEREERFIAZER
A, UBLELAE NSRBI/ SRS B RN R RN R.
— I ERI/OEENERMERATEREEZ MESE—1/05]
Hil]o
BIERH S ESNE MRS HES O3 BT HRES B EEEIRE
BERS IIBIRTS. S 1/0 3SR GNRBA) , #
B
I/0 IO BA S5 Z XEEHIFHRTIER (IRQ) FIMFARSSBIFZ (ISR) AE

(XFF PSoC 4000, ¥EBH4)
28-pin # 24-pin %45 20 P GPIO, 16-pin SOIC B 13 1 GPIO,
16-pin QFN #1 16 BX WLCSP & 12 /™ GPIO, 8-pin SOIC & 5 ™ GPIO,
YSPRIhEESMG
CapSense
PSoC 4000 1812 CSD #EIRZHF CapSense, ZAZIR L@ IR FF X
BTEINE ARAREIETRS 16 M5 (B0 3 EASIMRA
BT CapSense Ai&) » HIt, HRHEHT, RARNEMAT
FAS|MIEE 5| I LE &R AT LUSR M4t CAPSENSE™IhEE, A TETHFfE
FHCAPSENSE™EIR, T4 T PSoC™ Creator 4.
B R REBERE RS —MEINE B S &0 LUR ERh 7K IhEE.
1B IS X B ik B AR AN R R BB AR AT RSP B Eh, AT LURRERR/KIhEE,
MMERRRESRRAENEN. SN]SR IEIR L,
CAPSENSE™ RIRE B IDAC, TER{ERCAPSENSE™INAERYIS
T, XLEDACATRATEREB/M(EM IDAC B A)HEWMRER
CAPSENSE ™A ERRKINEE (B— IDACHA) -
CapSense {RHUAA LU EFHAF MBI ADC THEE, ZINEEN
ERERZERHFITEERN RN A,

Page 6 of 36



& CYPRESS

EMBEDDED IN TOMORROW

Bl ki

FrEmOS|BIER X35 GPIO, ¥/ 0. 1#0 2 S2#F CSD CapSense MBI Z R E A B AERE, T A PSoC 4000 124, TCPWM IhEEMEBIIEESwmOSIME R T,

PSoC 4
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28-Pin SSOP 24-Pin QFN 16-Pin QFN 16-Pin SOIC 8-Pin SOIC
Pin Name Pin Name Pin Name Pin Name Pin Name TCPWM Signals | Alternate Functions
20 VSS
21 P0.0/TRINO 1 P0.0/TRINO TRINO: Trigger Input
0
22 P0.1/TRIN1/CMPO 2 P0.1/TRIN1/CMPO 1 P0.1/TRIN1/CMPO 3 P0.1/TRIN1/CMPO TRIN1: Trigger Input CMPO_0: Sense
0 0 0 0 1 Comp Out
23 P0.2/TRIN2 3 P0.2/TRIN2 2 P0.2/TRIN2 4 P0.2/TRIN2 TRIN2: Trigger Input
2
24 P0.3/TRIN3 4 P0.3/TRIN3 TRIN3: Trigger Input
3
25 P0.4/TRIN4/CMPO 5 P0.4/TRIN4/CMPO 3 P0.4/TRIN4/CMPO 5 P0.4/TRIN4/CMPO 2 P0.4/TRIN4/CMPO | TRIN4: Trigger Input CMPO_0: Sense
_O/EXT_CLK _O0/EXT_CLK _O0/EXT_CLK _O0/EXT_CLK _O/EXT_CLK 4 Comp Out, External
Clock, CMOD Cap
26 VCCD 6 VCCD 4 VCCD 6 VCCD VCCD
27 VDD 7 VDD 6 VDD 7 VDD VDD
28 VSS 8 VSS 7 VSS 8 VSS VSS
1 P0.5 9 P0.5 5 VDDIO 9 P0.5
2 P0.6 10 P0.6 8 P0.6 10 P0.6
3 PO.7 11 PO.7
4 P1.0 12 P1.0
5 P1.1/0UTO 13 P1.1/0UTO 9 P1.1/0UTO 11 P1.1/0UTO 6 P1.1/0UTO OuUTO: PWM OUT O
6 P1.2/SCL 14 P1.2/SCL 10 P1.2/SCL 12 P1.2/SCL 12C Clock
7 P1.3/SDA 15 P1.3/SDA 11 P1.3/SDA 13 P1.3/SDA 12C Data
8 P1.4/UNDO 16 P1.4/UNDO UNDO: Underflow
Out
9 P1.5/0VFO 17 P1.5/0VFO OVFO0: Overflow Out
10 | P1.6/OVFO/UNDO/n 18 P1.6/OVFO/UNDO/n | 12 |P1.6/OVFO/UNDO/n 14 | P1.6/OVFO/UNDO/n 7 |P1.6/OVFO/UNDO/n nOoUTO: CMPO_0: Sense
ouTo ouTo OUTO/CMPO_0 OUTO/CMPO_0 OUT0/CMPO_0 Complement of Comp Out, Internal
/CMPO_0 /CMPO_0 OUTO, UNDO, Reset function!!)
OVFO0 as above
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28-Pin SSOP 24-Pin QFN 16-Pin QFN 16-Pin SOIC 8-Pin SOIC
Pin Name Pin Name Pin Name Pin Name Pin Name TCPWM Signals Alternate Functions
11 VSS
12 | No Connect (NC)@
13 | P1.7/MATCH/EXT_ 19 | P1.7/MATCH/EXT_ 13 | P1.7/MATCH/EXT_ 15 | P1.7/MATCH/EXT_ MATCH: Match Out External Clock
CLK CLK CLK CLK
14 P2.0 20 P2.0 16 P2.0
15 VSS
16 | P3.0/SDA/SWD_IO | 21 | P3.0/SDA/SWD_IO | 14 | P3.0/SDA/SWD_IO | 1 | P3.0/SDA/SWD_IO | 8 | P3.0/SDA/SWD_IO 12C Data, SWD I/O
17 |P3.1/SCL/SWD_CLK | 22 |P3.1/SCL/SWD_CLK | 15 |P3.1/SCL/SWD_CLK | 2 |[P3.1/SCL/SWD_CLK | 1 |P3.1/SCL/SWD_CLK 12C Clolck,kSWD
Cloc
18 P3.2 23 P3.2 16 P3.2 OUTO0:PWM OUT 0
19 XRES 24 XRES XRES: External
Reset
BIRS | I ThEE RN T

VDD : &L FER D IR,

VDDIO : WIRTFE, USIRMRMHESRNEBEE (FERER D THIERS) -

VSS : 1EMIS |,

VCCD: FREXF IR (1.8V +5%).

BF w00, 1502895 |HITYT] A{EEREE] AMUXBUS A B¢ B BY CSD 1& %28 S BRilk 5 | Hll,

im0 3 _ERYSIRIA] LAR{E GPI0, ERILURIE LEFIH R EHINEE.

RRMLUT

H: PORHABIRFAEAHIEM (RAKL) -

XHSZRE: 001-89638 Rev. *L

28-pin SSOP. 24-pin QFN. 16-pin QFN. 16-pin SOIC # 8-pin SOIC,

BRT %= 15 HEYE ARSI, ENE R BRI EEMHIREIR GPIO 51k,
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& 4 28 5| ssoP S| BIHEFI
[ ]
PO.5 b= 1 28 VSS
P06 o 2 275 VDD
PO.7 e 3 265 VCCD
P10 4 25 PO.4
P11 5 24 P03
Pi2lm 6 28 SE‘fOP 23d P0.2
P13f 7 (Top View) 28 P01
Pl4 =8 21 P0.0
P15m 9 20 VSS
P1.6 =10 196 XRES
VSS 11 18 P3.2
NC B 12 179 P3.1
P1.7 13 16 P3.0
P2.0 =14 150 VSS
& 5 24 5| B QFN 5| BHES
R - S T
n: o o) o o4 -—
b4 o o o o o
L. T T 0 0
20 23 2 A 20 19
P0.0 1 18 = P1.6
P01 = 17 = P1.5
24 QFN
P0.2 = TOp 16 = P1.4
PO.3 |m View 15 = P1.3
P04 = 14 = P1.2
VCCD m 13 = P1.1
T 8 9 10 N 12
\_ 1] i 1] || 1] 1] J
o o ©w © ~ o
[m] w [=] [=] (=] —
S > 4 & & o
= 16 S|P QFN S| BIHES!
[t} — (=] P~
e} e o3 —
o o o o
PO.1
P0.2
P0.4
VCCD
2 3 g g
8 5 > &
=
XH44RS T 001-89638 Rev. *L Page 9 of 36
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&= CYPRESS BiBF

‘- EMBEDDED IN TOMORROW
&7 16 S| B soic 5| BHES

3ot O 16 [1P20

p3.1[]2 15 (P17

po.1]3 14 (P16

po2 s 16-SOIC 13 QP13

Top View

P0.4[ 5 12 P12

veep e 1 [P

VDD 7 10 [IP06

vss[Je o pJPos

Bs 8 S| B solc S| BHESI
P31 O 8 I 1P3.0
b0 o 2 8-S0OIC 7 [ris
Top View

vceol] 3 s prr
vDD[ ] 4 5§ __Jvss

XIS 001-89638 Rev. *L Page 10 of 36
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ws CYPRESS ST
Y EMBEDDED IN TOMORROW
£2 16 RwLcsP 5B ARNIRER
Pin Name TCPWM Signal Alterr.late Pin Diagram
Functions
B4 P3.2 OUTO0:PWMOUTO - Bottom View
C3 P0.2/TRIN2 TRIN2:Trigger Input 2 - a 3 ) .
Cc4 P0.4/TRIN4/CMPO_0/ TRIN4:Trigger Input 4 CMPO_0: Sense
EXT_CLK Comp Out, Ext. O O O O A

Clock, CMOD Cap
D4 VCeD - - O O O O 8
D3 VDD - -
D2 Vss - - O O c
Cc2 VDDIO - - 8 O
o : : eleloll
C1 P1.1/0UTO OUTO0:PWMOUTO -

- 2
B1 P1.2/SCL I2C Clock Top View
Al P1.3/SDA - I2C Data
A2 | P1.6/OVFO/UNDO/nO | nOUTO:Complementof | CMPO_0: Sense ro2 3
UT0/CMPO_0 OUTO0, UNDO, OVFO Comp Out, Internal O

Reset function!®!

B2 P1.7/MATCH/ MATCH: Match Out External Clock
EXT_CLK PIN 1 DOT
A3 P2.0 - -
B3 P3.0/SDA/SWD_IO - I2C Data, SWD I/O
A4 P3.1/SCL/SWD_CLK - I2C Clock, SWD
Clock
*:
3. PORHAEINEAE B (RAMHE) .
Page 11 of 36
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o CYPRESS

PSoC’4: PSoC 4000 Z& 5l
HHEF

- EMBEDDED IN TOMORROW

ThER ™

UTERAZE (&9 FE 10) BRT PSoC 4000 YIRS | HIED
B, RAE— MR TERANRESR, ATHRFER, LEIR
PRESS,; RINBRERER Voo AR, B—RRNRES
BT

REEREERBETE N 1.8V

+50 (SMEBIATS) X 18V E 55V (UMBRIBET; WA ,
FRBTHRER BB ERIITE L SEEINIE T,

Vppio 51 BiI7E16-pin QFN FHEEFR, AT IR HIMIIAEE
1®: P3.0. P3.1#0P3.2, P3.0# P3.1 ATLLRE 1°C 5|, HIEH
IS UFRRBE (EF Vppo dVpp) BITHIRC RFERE . I
M, Vpp AIBLE 3.3V, Vppio ILLE 1.8V6

PSoC 4000 R FI AWM AENERIZITEN: FREIMBER
MIRESNBEIR,

R ESMB IR

ELAEKXT, PSoC 4000 HSMEBERIRILER, BEEEN 1.8V E

5.5V, WEBETCEMERTFEMMEE, Fli, SHPTHREBRAS

He8, EIBBERN 35V, TEBERE 1.8V, FIHERT,

PSoC 4000 I ERIRE SR AN ERZEEME, H B PSoC 4000 Y

Veep i AR 55 B 3,

SMEREBRES (0.1pF; XSRIEAEBRBABRHFTLH) . X

BB ANRATRESFEIT vCCD 51k,

WAIRIE Vpp MM Z [EMERAZRER, WTFIMEBERNNRS,

BENMERFER— 1 uF EENERE, HEK—R/IWEBES
(f51%0 0.1 pF

) o EAR, XREBERENEREN, SNFEENNA, PCBH

B, ELENERNERTEEATEELIHERITURERE

HI5E BR o

LUTFRERAEN—NRA (Vppio™ 7E 16-QFN FE EBR)

XHSZRE: 001-89638 Rev. *L

9 16 5| B QFN % 75 3B - IEFRESMER FRIR

1.8 <Vpp < 5.5V BBy EERIERE

18Vto55V

PSoC4000

1HFL 0.1 FJ*
I

N7

DD

ﬁﬂ Veeo
E. 1UF

171V< Vppo < Vpp

'TEQ Voo

10_1 wF
[
REIMBERIR

FEIEIL T, PSoC 4000 FASMNEREBIREER, BBEMIE 171 B
1.89 VEEA; HIR, WEEHEEESBIRS0N. FIER

—F: VDD*H Vcc[)‘g ”EI]%EL#%T:E_E:
Bk NENETRNKER
B, EER, EHERKXT, voD (vced) EEMBER FHF

it 1.89, BHEREFERIZ.
UTR2ERAEN—NRE (VopioRJ7E 16-QFN & FHX)
16 5|} QFN Ei8 A Z=RAI - BREIMEREIR

B 10

1.71 < Vop < 1.89 V B R BB RIS

1.71Vto 1.89V PSoC 4000

DD

Veen

L
1 “F:|: 0.1 uF

1.71 V < Vppio £ Voo QV
E DDIO

0.1 uF

f&ﬂ Vss

Page 12 of 36
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FRZH

PSoC 4000 RFIFEEENXE. FATEMELER, oI
BRI A IS1E. BIRlwww.cypress.com/go/psocs T FRE %15
o

XH

181 PSoC 4000 RFIBI—RFISH, B LURERE RSN E R,
ETHHH T B,

WEEREPH8E: PSoC Creator IS ERTER. ANRERFIER
M BT PSoC Creator BIMGEERFIE. S0{AI7E PSoC Creator AA{#E
BEABIEHERS,

AHEHBEFM: PsoC WRIBMFEHFEEIRERNETEREK
BB AEBIEEFTRIIME (A1) » AEEEEFAHRME TIEFEM
FERFELEGFIENFIEREERE, SIENEHER. AP X, RFI
1RSA0 AC/DC A&,

MAI%ig: PSoC MAZEITRNRITT PSoC HSERA; FlENF
RIESRENEHAE LIEK,. NAEICEERTMAEIC]XHIN,
TEERGNE,.

XHSZRE: 001-89638 Rev. *L

FARESZFM: HARSEFM (TRM) &SR PSoC 23 1HFTHHIER
EREARMT, BEFE PSoCc FEHRMTEHR, TRM AITE
www.cypress.com/psoc4 BISCA4ER 53 FREL,

TE&ZE

BRTEDRISXAYZ 5N, & a] LA BEEY i@ 2 E i PSoCiin 5t
REHMBIEP L REISEKRo

=

PSoC 4000 RFIRABITWATAERNZ. HEMFARED, BRI

BEBSRFMN—E09, B IHIEwww.cypress.com/go/psoccreator
THRAEXEGHN. SFERR PSoC Creator IDE ZIFHE=7H
xR, wiEd. FEBOALREGNSHER.
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PSoC 4. PSoC 4000 &5l

wos CYPRESS BuRF
- EMBEDDED IN TOMORROW
BSBSH
HBRNBATEE
=3 ERBATEE"
Spec ID# Parameter Description Min Typ Max Units Det'a!ls/
Conditions
SID1 Vbp_aBS Digital supply relative to Vsg -0.5 - 6 \Y
SID2 Veen nss \I?lrect digital core voltage input relative to 05 _ 195 N
- ss
SID3 VGP|O_ABS GPIO VOltage -0.5 - VDD+0‘5 \Y
SID4 lepio_ABS Maximum current per GPIO -25 - 25 mA
GPIO injection current, Max for Viy > Vpp, Current injected
SIDS 610, injection and Min for Vi <Vss 0> 0> mA per pin
BID44 ESD_HBM Electrostatic discharge human body 2200 _ B N
model
BID45 ESD_CDM Electrostatic discharge charged device 500 _ B N
model
BID46 LU Pin current for latch-up -140 - 140 mA
B RISE
IRIESEWRE, BNHEHHERZ M RE-40°C<T,<85°CH T,<100°C, BRIEZHIREE, BN XLEMTAHERTEENLIIV~55V,
R4 BEREH
HARERMERMA: Vpp=3.3V, BE =25°C
Spec ID# Parameter Description Min Typ Max Units Det.a!ls/
Conditions
. With regulator
V . - .
SID53 DD Power supply input voltage 1.8 55 v enabled
) —vo) Internally
SID255 Voo Power supply input voltage (Vccp = VoD 171 - 1.89 V | unregulated supply
SID54 Vbbio Vppio domain supply 171 - Vo v
SID55 Cerc External regulator voltage (Vccp) bypass B 01 B uF X5R ceramic or
better
. X5R ceramic or
SID56 Cexc Power supply bypass capacitor - 1 - HF
better
Active Mode,Vpp=1.8t0 5.5V
SID9 Ipps Execute from flash; CPU at 6 MHz - 2.0 2.85 mA
SID12 Ipps Execute from flash; CPU at 12 MHz - 3.2 3.75 mA
SID16 Ipp11 Execute from flash; CPU at 16 MHz - 4.0 4.5 mA
Sleep Mode, Vpp=1.71t0 5.5V
SID25 Ipp20 12C wakeup, WDT on. 6 MHz - 11 - mA
SID25A Ipp20A I)C wakeup, WDT on. 12 MHz - 14 - mA
Deep Sleep Mode, Vpp = 1.8 to 3.6 V (Regulator on)
SID31 Io26 | :C wakeup and WDT on - | 25 | 82 | m |
*:
4. BHEEBTRIPAVIENEAENERE TAIERIERKAMNRE, KPTRALNENSKG TERATRISFMSEGNIRE, SREFHEERERLC, §8

JEDECH#RAEJESD22-A103 — ENRFEFERASEminE. MRRXRANBERTRALWNEESTERE, NEHATEE

XHSZRE: 001-89638 Rev. *L

RIREFIRER,
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PSoC 4. PSoC 4000 &5l

ws CYPRESS BEFH
- EMBEDDED IN TOMORROW
R4 BERAE )
BAERME R : Vpp=3.3V, BE =25°C,
Spec ID# Parameter Description Min Typ Max Units COIZ‘?;;I:!] s
Deep Sleep Mode, Vpp=3.6 to 5.5 V (Regulator on)
SID34 [ Iop2s | :C wakeup and WDT on - 25 | 1 A
Deep Sleep Mode, Vpp=Vccp=1.71to 1.89 V (Regulator bypassed)
SID37 | Iops: | :C wakeup and WDT on - 25 | 92 A |
XRES Current
SID307 ‘ Ipp_xr ‘ Supply current while XRES asserted - 2 ‘ 5 | mA ‘
x5 ZRAE
Spec ID# Parameter Description Min Typ Max Units Coz(::iat;l:rll s
SID48 Fepu CPU frequency DC - 16 MHz |1.71<Vpp<55
SID49b) Tsieep Wakeup from Sleep mode - 0 - us
SID50! ToEEPSLEEP Wakeup from Deep Sleep mode - 35 - us
GPIO
%6 GPIO B fiAlig (&% 16 5B QFN V ppo SIBIEY Vppio)
.. . . Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
SID57 Vil ! Input voltage high threshold 0.7 xVpp - - v CMOS Input
SID58 ViL Input voltage low threshold - - 0.3xVpp v CMOS Input
sID241 Vig LVTTL input, Vpp <2.7V 0.7xVop | - - v
SID242 V||_ LVTTL input, VDD <2.7V - - 0.3x VDD v
SID243 Vi LVTTL input, Vpp > 2.7V 2.0 - - v
SID244 Vi LVTTL input, Vpp> 2.7V - - 0.8 Vv
SID59 Vou Output voltage high level Vpp -0.6 - - v :/OH =4mAat3v
DD
SID60 Vou Output voltage high level Vpp-0.5 - - Vv Ilog'\:/\l/ mA at
: DD
SID61 VoL Output voltage low level - - 0.6 Vv |10§7\1/mA at
: DD
SID62 VoL Output voltage low level - - 0.6 v :/OL =10mAat3v
DD
SID62A VoL Output voltage low level - - 0.4 v {/CI’)LD: 3mAat3v
SID63 RpuLLup Pull-up resistor 35 5.6 85 kQ
SID64 RpuLLDowN Pull-down resistor 35 5.6 8.5 kQ
SID65 M Input leakage current (absolute value) - - 2 nA gso \(/:’ Voo =
SID66 Cin Input capacitance - 3 7 pF
=
5. (HFFERIE)
6. Viy FBEEEE Vpp+0.2 Vs
XH44RS T 001-89638 Rev. *L Page 15 of 36
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ws CYPRESS BEFH
- EMBEDDED IN TOMORROW
&6 GPI0 DC #i& (8% 16 5k QFN Vppio 3IEIEI Vppio)  (42)
- o ; Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
siDe7!"] ViysTL Input hysteresis LVTTL 15 40 - mV  |Vpp>2.7V
siDes!” ViyscMos Input hysteresis CMOS Oij)ij - - mv  |Vpp<4.5V
SID68AL™] VivscMOSsvs Input hysteresis CMOS 200 - - mV_ |Vpp>4.5V
SID69!7) Ioope Current through protection diode to B B 100 LA
voo/Vss
SID9AT ot 6pi0 Maximum total source or sink chip current B B 85 mA
R GPIO A
(FR4FIERIE)
.. . . Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
SID70 Triser Rise time in fast strong mode 2 - 12 ns z‘lz;/dVEDZ’S oF
SID71 TeaLLF Fall time in fast strong mode 2 - 12 ns z‘lz;/dVEDZ’S oF
SID72 TRises Rise time in slow strong mode 10 - 60 - z‘lz;/dVEDZ’S oF
SID73 TraLLs Fall time in slow strong mode 10 - 60 - z‘lz;/dVEDZ’S oF

90/10%, 25 pF
SID74 FepiouT1 Fast strang mode. - - 16 MHz lcc;iclie 60/40 duty

90/10%, 25 pF
GPIO FOUT; 1.71V< VDDS 3.3V. _ _
SID75 Fapiout2 Fast strong mode. 16 MHz .l;(;,i([jé 60/40 duty

90/10%, 25 pF
GPIO Fouyt;3.3V<Vpp<5.5V.
SID76 FepiouTs Slow strong mode. - - 7 MHz .l;(;,i([jé 60/40 duty

90/10%, 25 pF
SID245 FepiouTs Slow strong mode. - - 35 MHz lcc;iclie 60/40 duty

GPIO input operating frequency;
sID246 Fepion 1.71\/I£p\7DDSpS.5\I/ glrequency - - 16 MHz  [90/10% Vi

b= N
7. (FFFMRIE)

XH44RS T 001-89638 Rev. *L Page 16 of 36
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- EMBEDDED IN TOMORROW
XRES
xs XRES ELFEIE
Spec ID# Parameter Description Min Typ Max Units De{ails/
Conditions
SID77 Vi Input voltage high threshold %;DX - - v CMOS Input
SID78 Vi Input voltage low threshold - - ?/";’Dx v CMOS Input
SID79 RpuLLup Pull-up resistor 35 5.6 8.5 kQ
SID80 CiN Input capacitance - 3 7 pF
0.05* Typical hysteresis is
siDg1l®! VivsxrEs Input voltage hysteresis - \}DD - mV | 200 mV for Vpp
> 4.5V
&9 XRES 3 A%
.. . . Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
SIDg3®! TReseTwiDTH | Reset pulse width 5 - - us
BID#194/%! TreseTwake | Wake-up time from reset release - - 3 ms
BEIMg
Vo3
x10 LERBERATE
ID# P D ipti Mi T M i Details/
Spec arameter escription in yp ax Units Conditions
SID3301! lemp1 Block current, High Bandwidth mode - - 110 A
SID33108 lcmp2 Block current, Low Power mode - - 85 PA
SID3328E VoFFSETL Offset voltage, High Bandwidth mode - 10 30 mv
SID333M8! VOFFSET2 Offset voltage, Low Power mode - 10 30 mv
SID334!8 Zewp DC input impedance of comparator 35 - - MQ
Max input voltage is
SID338l8l VINP_COMP Comparator input range 0 - 3.6 vV |lowerof3.6VorVobp
SID339 VREF_COMP Comparator internal voltage reference 1.188 1.2 1.212 v
*:
8. (HFMRIE)

XHSZRE: 001-89638 Rev. *L

Page 17 of 36




- PSoC’4: PSoC 4000 %%l
ws:s CYPRESS HEF
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®11 EEBRER S MAT (HHFIEARIE)

L. ) . Details/
Spec ID# Parameter Description Min Typ Max Units conatane
Response Time High Bandwidth mode
8] T ’ - -
SID336 COMP1 50-mV overdrive 90 ns
(8] T Response Time Low Power mode, 110 ns
SID337 COMP2 50-mV overdrive
CSD
&12 CSD 1 IDAC BURATE
Spec ID# Parameter Description Min Typ Max Units Det?!ls/
Conditions
CSD and IDAC Specifications
. VDD > 2V (with ripple),
SYS.PER#3 | VDD_RIPPLE Max allowed ripple on power supply, - - +50 mv | 25°CT,
DCto 10 MHz A
Sensitivity = 0.1 pF
VDD > 1.75V (with ripple), 25
Max allowed ripple on power supply, C Ta, Parasitic Capaci- tance
SYS.PER#16 | VDD_RIPPLE_1.8 DC to 10 MHz - - 25 mV (Cp) < 20 pF, Sensi- tivity >
0.4 pF
SID.CSD#15 VREFHI Reference Buffer Output 11 12 13 \Y
SID.CSD#16 IDAC1IDD IDAC1 (8-bits) block current - - 1125 UA
SID.CSD#17 IDAC2IDD IDAC2 (7-bits) block current - - 1125 HA
SID308 Vesp Voltage range of operation 171 - 5.5 v 1.8V+5%or1.8Vto5.5V
SID308A VCOMPIDAC Voltage compliance range of IDAC 0.8 - Vpp-0.8 v
SID309 IDAC1pnL DNL for 8-bit resolution -1 - 1 LSB
SID310 IDAC1 L INL for 8-bit resolution -3 - 3 LSB
SID311 IDAC2pNL DNL for 7-bit resolution -1 - 1 LSB
SID312 IDAC2)\L INL for 7-bit resolution -3 - 3 LSB
Ratio of counts of finger to noise. _ _ . | Capacitance range of 9 to 35
SID313 SNR Guaranteed by characterization > Ratio pF, 0.1 pF sensitivity
Output current of IDAC1 (8 bits) in B B
SID314 IDAC1crr high range 612 pA
SID314A IDAClcrry Output current of IDAC1(8 bits) in low B 306 B VA
range
Output current of IDAC2 (7 bits) in _ _
SID315 IDAC2cRrT1 high range 304.8 HA
SID315A IDAC2crrs Output current of IDAC2 (7 bits) in low| 152.4 _ uA
range
SID320 IDACorrseT All zeroes input - - #1 LSB
SID321 IDACgain Full-scale error less offset - - +10 %
SID322 IDAC\sMATCH Mismatch between IDACs - - 7 LSB
SID323 IDACseTs Settling time to 0.5 LSB for 8-bit IDAC B _ 10 s Full-scale transition. No
external load.
SID324 IDACsgr7 Settling time to 0.5 LSB for 7-bit IDAC _ _ 10 s Full-scale transition. No
external load.
SID325 CMOD External modulator capacitor. - 2.2 - nF 5-V rating, X7R or NPO cap.

XH44RS T 001-89638 Rev. *L Page 18 of 36
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CSDADC

PSoC 4. PSoC 4000 &5l

BHEF

FRESFIENLIKIIRA 0.1% BE 1 MQ BINEPFE (R_in). 0.1% BZE 220 KQ 5ttREEBE (R_bleed) # 2.2 nF C_mod BBR#1T, 1ESFLLTIE
THREXEERNEZIEMAER,

®13 CSD ADC i HISE
Symbol Description Conditions Min | Typ Max Units
ADCRes ADC resolution 1 - - mV
ADCyono ADC Monotonicity Across PVT - - - Yes
ADCpror ADC gain error For 0 to 5-Vrange, 0.1% accurate Rin / - - 1 %
ADCoftect ADC offset error Rbleed,1% accurate Internal Vref and _ _ 50 mv
* Temp range of 0to 70 °C
ADC ymax ADC input voltage range 0 - 5/Vopio v
AR BEEMNESIMBARSED Voo, BHEMEGENERNBERLEE Vppo o
®14 CSD ADC 337 HLSE
Symbol Description Conditions Min Typ Max Units
ADCy. ADC integral non-linearity 0to5-Vinputand 0to 70°C - - 18 mvV
ADCpnL ADC differential non-linearity 0to 5-Vinputand 0to 70 °C - - 12 mv
ADCsamp ADC Sample rate - - - 58 sps

p=:H
9. EREMEINEIS AR NRSEE Vopio » 1BHEEINE% N AR EBERT LGB Voo o

SH44RS: 001-89638 Rev. *L

Page 19 of 36


https://www.infineon.com/cms/en/design-support/tools/sdk/psoc-software/psoc-4-components/psoc-4-voltage-adc-using-csd-hardware-csd-adc-version-1.0

PSoC 4. PSoC 4000 &5l
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HFiMg
TE BT 2 115025 Bk 5518 )28 (TCPWM)
x15 TCPWM #1358
SpecID Parameter Description Min Typ Max Units Details/Conditions
SID.TCPWM.1 ITCPWM1 Block current consumption at 3 MHz - - 45 LA All modes (TCPWM)
SID.TCPWM.2 ITCPWM2 Block current consumption at 8 MHz - - 145 LA All modes (TCPWM)
SID.TCPWM.2A ITCPWM3 Block current consumption at 16 MHz - - 160 HA All modes (TCPWM)
. Fc max = CLK_SYS.
SID.TCPWM.3 TCPWM 0] ting f - - Fi MH =
FREQ perating frequency ¢ % | Maximum = 16 MHz
For all trigger
SID.TCPWM.4 TPWM | ttri [ idth 2/F - -
C ENEXT nput trigger pulse wi /Fc ns cventsl0l
Minimum possible
width of Overflow,
SID.TCPWM.5 TPWMexr Output trigger pulse widths 2/Fc - - ns Underflow, and CC
(Counter equals
Compare value)
outputs
Minimum time
SID.TCPWM.5A TCres Resolution of counter 1/Fc - - ns |between successive
counts
SID.TCPWM.5B | PWMges PWM resolution Fe | - . ns | Minimum pulse width
of PWM Output
Minimum pulse width
SID.TCPWM.5C Qres Quadrature inputs resolution 1/Fc - - ns |between Quadrature
phase inputs.
PC
T BlI%E 1>c ERAsE Y
SpecID Parameter Description Min Typ Max Units | Details/Conditions
SID149 loc1 Block current consumption at 100 kHz - - 25 HA
SID150 I Block current consumption at 400 kHz - - 135 HA
SID.PWR#5  |ISBI2C I*’C enabled in Deep Sleep mode - - 25 HA
x17 B 12 3 mmsEty
SpecID Parameter Description Min Typ Max Units | Details/Conditions
SID153 Fiac1 Bit rate - - 400 Kbps

&*:
10. IRIBERNTEER, MAEMEHTLIN: Stop. Start. Reload. Count. Capture 5% Killo

1. (BRI

XHSZRE: 001-89638 Rev. *L
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PSoC 4. PSoC 4000 &5l

BHEF

#FhEaR
K18 NEFEERAE
SpecID Parameter Description Min Typ Max Units Details/Conditions
SID173 Vg Erase and program voltage 171 - 5.5 v
®19 IR THLSE
Spec ID Parameter Description Min Typ Max Units Details/Conditions
SID174 TROWWRITE[12] Row (block) write time (erase and - - 20 ms Row (block) = 64 bytes
program)
SID175 TROWERASE[12] Row erase time - - 13 ms
SID176 TROWPROGRAM[12] Row program time after erase - - 7 ms
SID178 TBULKERASE v Bulk erase time (16 KB) - - 15 ms
sID180™% | TpeyproG ™ Total device program time - - 75 seconds
SiD181M! Fenp Flash endurance 100 K - - cycles
113] Flash retention. Tp< 55 °C, 100 K ~ B
SID182 FreT PJE cycles 20 years
- T
SID182A3 Flash retention. To< 85 °C, 10 K P/E 10 ~ B years
cycles
LEE{i/(POR)
20 £ EE I (PRES)
SpecID Parameter Description Min Typ Max Units Details/Conditions
SID.CLK#6 |SR_POWER_UP Power supply slew rate 1 - 67 V/ms At power-up and
power-down
SID1851! VRISEIPOR Rising trip voltage 0.80 - 15 \Y
SID186M3T  [Vea ipor Falling trip voltage 0.70 - 14 Vv
&®21 Ve #yseaie il (80D)
SpecID Parameter Description Min Typ Max Units Details/Conditions
BOD trip voltage in active and
sip190™3! v 1.48 - 1.62 v
FALLPPOR sleep modes
SID192M3 [VeaLiopsie BOD trip voltage in Deep Sleep 111 - 15 v
*:

12. TRERER Z202FRE NiAEF,
SRR, FEENBRBTURE . FEHRILEEMRFEILTERMK.

13. (B IEARIE)

XHSZRE: 001-89638 Rev. *L

EXERMBREDEMSES, SNEPILRFREHF BT ERIDZRENTR.

SE(IREIE XRES 51, IMEEML. CPU BITFIK
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SWD #0
#+z22 SWD #FEOMSE
SpecID Parameter Description Min Typ Max Units | Details/Conditions
SWDCLK=<1/3CPU
SID213 F_SWDCLK1 3.3V<Vpp<55V - - 14 MHz clock frequency
SWDCLK=<1/3CPU
SID214 F_SWDCLK2 1.71V<Vpp<33V - - 7 MHz clock frequency
SID215M" [T _SWDI_SETUP [T =1/f SWDCLK 0.25*T - - ns
SID216M" [T _SWDI_HOLD [T =1/f SWDCLK 0.25*T - - ns
sip217™ |1 _swDo_VALID  |T=1/f SWDCLK - - 0.5*T ns
SID217AM [T_SwDo_HOLD [T =1/f SWDCLK 1 - - ns
AIBEE IR 725
=23 IMO ERHE
(EBI&IHRIE)
Spec ID Parameter Description Min Typ Max Units | Details/Conditions
SID218 Iimo1 IMO operating current at 48 MHz - - 250 HA
SID219 limo2 IMO operating current at 24 MHz - - 180 HA
=24 IMO 3ZFHSE
SpecID Parameter Description Min Typ Max Units Details/Conditions
Frequency variation at 24 and 32 o 2V<Vpp<5.5V,and -
SID223 FimoToL1 MHz (trimmed) - - £2 % los5ec< Tp<85°C
Frequency variation at 24 and 32 _ B . o i
SID223A F|MOTOLVCCD MHz (tnmmed) +4 Yo A“ Othel’ Cond|t|0n5
SID226 TSTART|MO IMO Startup time - - 7 us
SID228 T jiTRMsIMO2 RMS jitter at 24 MHz - 145 - ps
PIBS IR IR 745
& 25 ILODCHE (IR RIE)
SpecID Parameter Description Min Typ Max Units Details/Conditions
SID23114 lLo1 ILO operating current - 0.3 1.05 MA
SID233™ [l oLeak ILO leakage current - 2 15 nA
x26 ILO X FHITE
SpecID Parameter Description Min Typ Max Units Details/Conditions
siD234M 1T erion ILO startup time - - 2 ms
siD236™ [T opury ILO duty cycle 40 50 60 %
SID237 FiLoTriM1 ILO frequency range 20 40 80 kHz

p=:H
14. (FRRFIEARID)

XHSZRE: 001-89638 Rev. *L
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=27 SR B PRALSE
SpecID Parameter Description Min Typ Max Units Details/Conditions
SID3051°] ExtClkFreq External clock input frequency 0 - 16 MHz
SID306[1°! ExtClkDuty Duty cycle; measured at Vpp), 45 - 55 %
*28 ERAE
SpecID Parameter Description Min Typ Max Units | Details/Conditions
siD262[1°! TCLKSWITCH System clock source switching time 3 - 4 Periods

i
15. (ERFFIEARIIE)

SH44RS: 001-89638 Rev. *L
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TRERT PSoC4000 RYIMSBHESHMEZFMTIE, FIEREEEIGAHETHE,

Feature Package
o) ° 2 £ o E o E
o (7] ™ o @ ) O o [v) 0 n
& Product aN ?, 2 2 a a ® 2 o |[SR® |9& S g e e &
5 SI| = 2| = | 58| s |83 % | 22|99
© 52| 2| 3| 8|5 8| 2|8 e lec || & | &8 |4
x e o S ~ ) 5 z AY (RS = N
= @B 4| d
CY8C4013SXI-400 16 2 - - 1 1 - - v - - - -
g CY8C40135XI-410 16 8 2 - 1 1 1 1 1 - - v - - - -
<
§ CY8C4013SXI-411 16 8 2 - 1 1 1 1 1 - - - v - - -
(S
CY8C4013LQl-411 16 8 2 - 1 1 1 1 1 - - - - v - -
CY8C40145XI1-420 16 16 2 v 1 1 1 1 1 - - v - - - -
CY8C40145XI-421 16 16 2 v 1 1 1 1 1 - - - v - - -
CY8C4014LQl-421 16 16 2 v 1 1 1 1 1 - - - - v - -
<
§ CY8C4014LQl-412 16 16 2 - 1 1 1 1 1 - - - - - v -
O
g CY8C4014LQI-422 16 16 2 v 1 1 1 1 1 - - - - - v -
CY8C4014PVI-412 16 16 2 - 1 1 1 1 1 - - - - - - v
CY8C4014PVI-422 16 16 2 v 1 1 1 1 1 - - - - - - v
CY8C4014FNI-421A 16 16 2 v 1 1 1 1 1 - v - - - - _
BYES B
PSoC 4 22 B1E TRFTIANRBMES RG], FRIEFHFIHE, MEFEHIANRFHFERT (00 10 20 v 9 AU Bl i 2) o
A S HIME TN SICYSCAABCDEF-XYZ, HAEFEME XU TR,
Examples CcYsC 4 BCDETF- x x X
Cypress Prefix :l
4: PSoC4 Architecture
0 : 4000 Family Family Group within Architecture
1:16 MHz Speed Grade
4:16 KB Flash Capacity
PV: SSOP
SX: sOIC Package Code
LQ: QFN
FN: WLCSP
| : Industrial Temperature Range
Peripheral Set
XH44RS T 001-89638 Rev. *L Page 24 of 36
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A ,
w5 CIPRESS ki
TRINETFRIE:
Field Description Values Meaning
CY8C Cypress prefix
4 Architecture 4 PSoC 4
A Family 0 4000 Family
B CPU speed ! 16 Mz
4 48 MHz
3 8 KB
4 16 KB
C Flash capacity 5 32KB
6 64 KB
7 128 KB
SX SOIC
LQ QFN
DE Package code PV SSOP
FN WLCSP
F Temperature range | Industrial
XYz Attributes code 000-999 Code of feature set in specific family
Page 25 of 36
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e
HERER
=29 HETIR
Spec ID# Package Description
BID#47A 28-Pin SSOP 28-pin 5 x 10 x 1.65mm SSOP with 0.65-mm pitch
BID#26 24-Pin QFN 24-pin 4 x 4 x 0.6 mm QFN with 0.5-mm pitch
BID#33 16-Pin QFN 16-pin 3 x 3x 0.6 mm QFN with 0.5-mm pitch
BID#40 16-Pin SOIC 16-pin (150 Mil) SOIC
BID#47 8-Pin SOIC 8-pin (150 Mil) SOIC
16-Ball WLCSP (1.47 x 1.58mm) 16-Ball 1.47 x 1.58 x 0.4 mm
BID#147A
16-Ball WLCSP (1.45 x 1.56mm) 16-Ball 1.45x 1.56 x 0.4 mm
30 R
Parameter Description Conditions Min Typ Max Units
Ta Operating ambient temperature -40 25 85 °C
T, Operating junction temperature -40 - 100 °C
Tia Package 0 5 (28-pin SSOP) - 66.6 - °C/Watt
Ty Package 0 ¢ (28-pin SSOP) - 34 - °C/Watt
Tia Package 05 (24-pin QFN) - 38 - °C/Watt
Tic Package 8¢ (24-pin QFN) - 5.6 - °C/Watt
Tia Package 0, (16-pin QFN) - 49.6 - °C/Watt
Tic Package 0 ¢ (16-pin QFN) - 5.9 - °C/Watt
Tia Package 84 (16-pin SOIC) - 142 - °C/Watt
Tic Package 8¢ (16-pin SOIC) - 49.8 - °C/Watt
Tia Package 0 5 (16-ball WLCSP) - 90 - °C/Watt
Tic Package 8¢ (16-ball WLCSP) - 0.9 - °C/Watt
Tia Package 0 (8-pin SOIC) - 198 - °C/Watt
Ty Package 8 ¢ (8-pin SOIC) - 56.9 - °C/Watt
%31 IR R
Package Maximum Peak Temperature Maximum Time at Peak Temperature
All 260 °C 30 seconds
x32 EHEFHER (MSL), IPC/JEDEC J-STD-020
Package MsSL
All except WLCSP MSL 3
16-ball WLCSP MSL1
XH44RS T 001-89638 Rev. *L Page 26 of 36
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HEIMNEE 11 28-Pin SSOP H3&4MZ
28 Lead (10.2 X 5.3mm) SSOP
1 e
Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂl
b T F

DIMENSIONS IN MILLIMETERS  MIN.
MAX.

I

10.00
10.40

SEATING PLANE 235 MIN, .
—= = 065 BSC. 0° MI

GAUGE PLANE

0.55 51-85079 *G

‘“»DeE _{—:‘ . m L%

12 24-pin QFN EPAD (Sawn) #}35ME
TOP VIEW SIDE VIEW BOTTOM VIEW
[~—— 4.00£0.10 ——=
24 19 19 24 PIN# 1 1D
1l O 18 T JUUUU /
T8 -
\P f ‘ 0.50+0.05
IN 1 DOT =] S - G_f'
3 3 ] d
[=} o
: 5 R At
¥ 3 KA A K C{
6 13 l 1 - 0.25+0.07
alalalatalis}
7 12 0.05 MAX 2
i B «-—zesiom—-—:" |--0.40£0.10
[2]0.08 e
0.550=—|
NOTES :
1.@ HATCH IS SOLDERABLE EXPOSED METAL.
2. REFERENCE JEDEC # MO0O—248
3. PACKAGE WEIGHT : 29 £ 3 mg
4. ALL DIMENSIONS ARE IN MILLIMETERS 001-13937 *H

ATRGREVM. AFESEEE, QFN B LR CIRENEM (vSS), WRKEM, WNEIFBIB|TKES, BEFREEREIE
AEMES,

XH44RS: 001-89638 Rev. *L Page 27 of 36
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= 13
TOP VIEW
~—3.00£0.10——
16 13
1 © 12
[=]
\_PIN 1 DOT o
H
o
<
M
4 9
5 8
NOTES

1. B

2. REFERENCE JEDEC # MO-248

HATCH AREA IS SOLDERABLE EXPOSED PAD

3. ALL DIMENSIONS ARE IN MILLIMETERS

16-pin QFN i3 EPAD (Sawn)

SIDE VIEW

BOTTOM VIEW
0.500.10
13 | 116 PIN #1 1D
Juuou ¥
0.24+0.06
1.70£0.10 |
o 0.50+0.10
~—0.400.10

1.70+0.10

001-87187 *A

4. PACKAGE WEIGHT: See Cypress Package Material Declaration Datasheet (PMDD)

posted on the Cypress web

16-pin (150 mil) SoOIC £1EEIMF

3357783 | Update spec for sunsst review no change | oersom |

QA0
3735784 | Changad phg. weight 0.15gm to “refer to PMDD spec 001-04308" | 09/08/12 | o
RoC

1

|
|
| 6347478 | Chonged Note 3 to refer to IPC 1752 Moterial Declorotion | oesre/e |

SEATING PLANE

=] 14
L
PIN 1 ID [
8 1 L
Al
@ 0150038101
0.15703.9871
02305.842)
0.244(6.1971
9 16
. 0.386(9.804] .
0.393[9.9821 ‘
0.06101.543]
0.068I1.7271

BSC

0.050(1.270] % &

0.004[0.102]

0.013810.350]
0.019210.4871 0,009800.2491

XHSZRE: 001-89638 Rev. *L

? [ 00040.1021
410

0°~8°

2. REFERENCE JEDEC MS-012

3. PACKAGE WEIGHT
Material Declaration.

¢ refer to IPC 1752

PART #
S16.15 |STANDARD PKG.
SZ16.15|LEAD FREE PKG.

e 001000258) e,
‘ ’ 0.01600.406)

0.016[0.4061

0.035[0.8891

__\_L
tmz&mmm
0.009800.2491

51-85068 *F
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HHEFAR

4 1

1 B H B ]

& 15

/

d

0.150[3.810
0.157]3.987]

0.230[5.642
0.244[6.197]

LR

0.189[4.800]
0.196[4.978)

—_—

[
illiliaml

8-pin (150-mil) SoICE EEIMIZ

1. DIMENSIONS IN INCHES[MM] MIM.
MAX.

2. PIN 11D IS OPTIONAL,
ROUND ON SINGLE LEADFRAME
RECTANGULAR ON MATRIX LEADFRAME

REFERENCE JEDEC MS-012
4, PACKAGE WEIGHT 0.07gms

PART #
S08.15 STANDARD PKG
S§Z08.15 | LEAD FREE PKG
SwWs.15 LEAD FREE PKG

0.010[0.254] X 45°
0.016[0.406]

0.05001.270]
BSC

0.0138[0.350
0.0192[0.487)

XH44RS: 001-89638 Rev. *L

SEATING PLANE
0.061]1.549] .
0.088[1.727) { J \

T * [ 0.0040.100) f

0.004[0.100 0°-g°
0.0098[0.249]

0.0075[0.190]
(0.0098[0.249]

0.016[0.406] \ L

0.035{0.889]

51-85066 I
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16-ball WLCSP#i3E 1.47 x 1.58 x 0.42 K

| | #o (6XD Al BALL CORNER
| 1 2 4 |_ 0.265 4 3 2 1
[0.08 I’ V4
A 1Q b SNOHONGI e
LA
4
B ~ B
PIN 1 DOT ) T
(<]
¢ b ONOHORGI
¥
° b QOO Q|°
L l J
— Al 0.265
” --I51]
TOP VIEW 0.211 0.211
e
SIDE VIEW
—_—
BOTTOM VIEW
DIMENSIONS NOTES:
SYMBOL
v oM. AR, 1. ALL DIMENSIONS ARE IN MILLIMETERS.
- . - v 2. SOLDER BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
v 5089 5005 5109 3. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
b 1247 1472 1497 4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
- e p oo SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
- YT N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
- '0 o SIZE MD X ME.
1 1.05
— " /5\ DIMENSION *b* IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A
— PLANE PARALLEL TO DATUM C.
4
" - /B\"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
T — — = DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
: - : WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
eD 0.35BSC D" OR "SE" <
eE 0.35BSC e
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
sD 0.175 BSC
TR *SD" = eD/2 AND "SE" = eE/2.
75
SE /?\A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK

SH44RS: 001-89638 Rev. *L

METALIZED MARK, INDENTATION OR OTHER MEANS.
8. "+"INDICATES THE THEORETICAL CENTER OF DEPOPULATED SOLDER

BALLS.

002-18598 *A
9. JEDEC SPECIFICATION NO. REF. : N/A.
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= 17 16-ball WLCSPEH3E 1.45 x 1.56 x 0.42%K
l D I 2o (16X> Al BALL CORNER
K 2 3 4 | 0oss 4 3 2 1
A - \>—|o 0.08 ]— 7 V4 A
Q D © OO O
. Xﬁ N A .
P 1 oor ) 0 0|0 O
c : N €] c
D © OO O
D ™ D
D | NO) CP 0)
|—-__I_Tq— Al 0.255 __| ,_I
TOP VIEW 0.201 |- A 0.201
@ A8
SIDE VIEW
-
BOTTOM VIEW
DIMENSIONS NOTES:
SYMBOL
MIN. NOM. VIAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A - - 042 2. SOLDER BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
A1 0.089 0.099 0.109 3. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
1427 1452 1477 4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
E 15w 1559 - SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
- 08 BSC N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
- '0 o SIZE MD X ME.
1.05
Ve . ADIMENSION "b" 1S MEASURED AT THE MAXIMUM BALL DIAMETER IN A
v PLANE PARALLEL TO DATUM C.
4
N 1 "SD“ AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
o pyE o P DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
' ' ' WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
eD 0.35 BSC SO OR "SE" = 0
eE 0.35 BSC e
< WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
2'12 Zzg “SD" = eD/2 AND "SE" = eE/2.
A
SE Am CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK

METALIZED MARK, INDENTATION OR OTHER MEANS.

8. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED SOLDER
BALLS.

9. JEDEC SPECIFICATION NO. REF. : N/A.

001-95966 *C
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K33 AR ERN4ERRIE
Acronym Description
abus analog local bus
ADC analog-to-digital converter
AG analog global
AHB AMBA (advanced microcontroller bus architecture)
high-performance bus, an Arm data transfer bus
ALU arithmetic logic unit
AMUXBUS |analog multiplexer bus
API application programming interface
APSR application program status register
Arm’ advanced RISC machine, a CPU architecture
ATM automatic thump mode
BW bandwidth
CAN Controller Area Network, a communications
protocol
CMRR common-mode rejection ratio
CPU central processing unit
CRC cyclic redundancy check, an error-checking
protocol
DAC digital-to-analog converter, see also IDAC, VDAC
DFB digital filter block
DIO digital input/output, GPIO with only
digital capabilities, no analog. See GPIO.
DMIPS Dhrystone million instructions per second
DMA direct memory access, see also TD
DNL differential nonlinearity, see also INL
DNU do not use
DR port write data registers
DSI digital system interconnect
DWT data watchpoint and trace
ECC error correcting code
ECO external crystal oscillator
EEPROM electrically erasable programmable read-only
memory
EMI electromagnetic interference
EMIF external memory interface
EOC end of conversion
EOF end of frame
EPSR execution program status register
ESD electrostatic discharge
ETM embedded trace macrocell

SH44RS: 001-89638 Rev. *L

x33 FXHEAPERANERIE (42
Acronym Description
FIR finite impulse response, see also IR
FPB flash patch and breakpoint
FS full-speed
GPIO general-purpose input/output, applies to a PSoC pin
HVI high-voltage interrupt, see also LVI, LVD
IC integrated circuit
IDAC current DAC, see also DAC, VDAC
IDE integrated development environment
12C, or lIC Inter-Integrated Circuit, a communications protocol
IIR infinite impulse response, see also FIR
ILO internal low-speed oscillator, see also IMO
IMO internal main oscillator, see also ILO
INL integral nonlinearity, see also DNL
1/0 input/output, see also GPIO, DIO, SIO, USBIO
IPOR initial power-on reset
IPSR interrupt program status register
IRQ interrupt request
IT™ instrumentation trace macrocell
LCD liquid crystal display
LIN Local Interconnect Network, a communications
protocol.
LR link register
LUT lookup table
LVvD low-voltage detect, see also LVI
LVvI low-voltage interrupt, see also HVI
LVTTL low-voltage transistor-transistor logic
MAC multiply-accumulate
MCU microcontroller unit
MISO master-in slave-out
NC no connect
NMI nonmaskable interrupt
NRZ non-return-to-zero
NVIC nested vectored interrupt controller
NVL nonvolatile latch, see also WOL
opamp operational amplifier
PAL programmable array logic, see also PLD
PC program counter
PCB printed circuit board

Page 32 0f 36
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®33 FXHPERANSERIE (&) &33 XM PERANERE ()
Acronym Description Acronym Description
PGA programmable gain amplifier THD total harmonic distortion
PHUB peripheral hub TIA transimpedance amplifier
PHY physical layer TRM technical reference manual
PICU port interrupt control unit TTL transistor-transistor logic
PLA programmable logic array X transmit
PLD programmable logic device, see also PAL UART Universal Asynchronous Transmitter Receiver, a
PLL phase-locked loop communications protocol
PMDD package material declaration data sheet ubs universal digital block
POR power-on reset usB Universal Serial Bus
PRES precise power-on reset USBIO Sig g\oprl:t/output, PSoC pins used to connect to a
PRS pseudo random sequence VDAC voltage DAC, see also DAC, IDAC
PS ] port read data register WDT watchdog timer
PSoc Programmable System-on-Chip™ WOL write once latch, see also NVL
PSRR power supply rejection ratio WRES watchdog timer reset
PWM pulse-width modulator XRES external reset 1/0 pin
RAM random-access memory XTAL crystal
RISC reduced-instruction-set computing
RMS root-mean-square
RTC real-time clock
RTL register transfer language
RTR remote transmission request
RX receive
SAR successive approximation register
SC/CT switched capacitor/continuous time
SCL I>C serial clock
SDA I2C serial data
S/H sample and hold
SINAD signal to noise and distortion ratio
S0 special input/output, GPIO with advanced features.
See GPIO.
SocC start of conversion
SOF start of frame
spI Serial Peripheral Interface, a communications
protocol
SR slew rate
SRAM static random access memory
SRES software reset
SWD serial wire debug, a test protocol
SWv single-wire viewer
TD transaction descriptor, see also DMA

SH44RS: 001-89638 Rev. *L
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XA 1R B

LA
R34HBEM
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
MA microampere
uF microfarad

SH44RS: 001-89638 Rev. *L

®34TTBENM (4

Symbol Unit of Measure
pH microhenry
us microsecond
Y microvolt
"\ microwatt
mA milliampere
ms millisecond
mV millivolt
nA nanoampere
ns nanosecond
nv nanovolt
Q ohm
pF picofarad
ppm parts per million
ps picosecond
s second
sps samples per second
sqrtHz square root of hertz
\ volt
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Description Title: PSoC’ 4: PSoC 4000 Family Datasheet Programmable System-on-Chip (PSoC’)
Document Number: 001-89638

Revision ECN Subg;s;s:on Description of Change
*B 4348760 05/16/2014 |[New PSoC 4000 datasheet.

Added 28-pin SSOP pin and package details.
Updated Vger spec values.

*C 4514139 10/27/2014 |Updated conditions for SID174.

Updated SID.CSD#15 values and description.
Added spec SID339.

Corrected Development Kits information and PSoC Creator Example Project figure. Corrected

*D 4617283 | 01/09/2015 |typo in the ordering information table.
Updated 28-pin SSOP package diagram.
*E 4735762 05/26/2015 |Added 16-ball WLCSP pin and package details.
Updated Table 32.
*F 5466193 10/07/2016 |Updated 8-pin SOIC package diagram. Updated
the template.
*G 5685079 04/05/2017 |Updated 16-ball WLCSP package details.
Added Figure 17 (spec 001-95966 *C) in Packaging.
*H 5807014 07/24/2017 |Updated Table 29.
Updated Ordering Information.
*| 6189153 05/29/2018 |Updated 8-pin SOIC and 24-pin QFN package drawings.

Corrected TRM links in More Information.

Updated clocking diagram.

Updated Pin 26 in 28-pin SSOP pinout.

Added CSD ADC DC Specifications and CSD ADC AC Specifications.

*J 6604429 | 07/02/2019

*K 7104675 03/15/2021 |Updated conditions for SID.CLK#6.

Fixed broken links

Removed CY8C4014SXI-411, CYS8C4014FNI-421, CY8C4014LQI-SLTL,

CY8C4014LQI-SLT2 from Ordering Information

L 8006005 03/12/2024 |Changed CY8C4014FNI-421A to CY8C4014FNI-421AT in Ordering Information Updated Figure
11, Figure 12 and Figure 16

Completing Sunset review Added

Figurel
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%E\ BRAEMZRER
EREEMRIT

FENHRE—MER2RNDEL. FRAEFO. FHEFNRNOEENE, EERBERENDEL, BHRFSHHNE
fko

[T PSoC’ filiR75 52

® ®y ,/.\.\. I
Arm Cortex fliZFIZ8 Cypress.com/arm F %%k (PSoC) 1| PSoC 3| PSoC 4| PSoC 5LP | PSoC 6 BB
A cypress.com/automotive
B 5 4% H23 cypress.com/clocks FLRTAREHLX
#O cypress.com/interface
X | E | lI[EAERGS
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