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AR RER A,

FiEFRAE TS FEHEEHET. CPU FRS (CPU. [N7EFISRAM) TERBIRIST FaRdeh Tin %A, B8
FRESMERI R IE &2 £ BRI 2 BEGE. EREEEERT, SREEhAIAL X BRI,
MZERREESEE 35 us, B EMAREEBIE R IRRIEN TRIFRIE,
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PSoC™ 4500S MCU

EF Arm® Cortex®-M0+ CPU < in fi neon :

THEERE X

2.2.2 RS

PSoC™ 4500SES R4t A BB HBIFAE FRASUR MY, FAERBIZNHRFAUESMHEHIRZ
[EEITIRMR B ERIB A I, ZEHARFTHRAISHRITREE L.

PSoC™ 45005 BYBRTER R 4EEH IMO. ILO. 32 kHzWCO. ECO F PLL LA Xz 9P ERESEh2E AR, WCO HRIR 783545 IMO
PiE R 32 kHz IR5H 28,

IMO | > S
:D N Oy | > clk_hf

<
clk_ext [—— . H
PLL

ECO

clk_If

clk_hf ' Prescaler —» clisys
Peripheral )
@_’ Peripheral Clocks
Analog
Divider SAR Clock

3 McCU B $hZE g

BT 99T HFCLK 15 2 AT U4 A FAE AN S 2 SMBBIRI S e, PSoC™ 45008 15 18 AT EH4) 752
(BpANEENEDSTEESD, T MYEEEKSIEEN) « £E+= 16 9IRS, NEMKE

SSTERIR M TR AN R E M,

Lok, EEEA 16 (iR STRFT— 24 UV D IR,

2.2.3 A EHRFH 2 (IMO) BT FhiR

7EPSoC™ 45005, IMOREEWZBE R, EHMIRTEF, ZNHRSWARELURIEERE,
IMOKIERIANSTZR /9 24 MHz H HBELLES 129 4 MHz M 24 MHZ 3818 5| 48 MHz, EENEREEETERN, X
FAERTOERMHMRIEIZERN IMO AEH +2%,

2.2.4 A EBIRIHFEHR %28 (1LO) B IR

ILO @— MMRIKINFERV40 kHZAR 728, FERTERTRERERZEX TEI JIWERES (WDT) F1IMZHY
BY$h, FUAE IMO R ILO IRGHIHERES I LUR SR E. R EZRME T —MNATREE AR EA L,
2.2.5 BY £ & 1 3R 57 2% (WCO)

PSoC™ 4500S B F RHTIR BETS IR H— N T MRS o I A B SR IR %28 (32 kHz BYEP S #R). WCO 1R
A IMO BIEE) 32 kHz IR3F 25

2.2.6 SMEB R IR %28 (ECO)

PSoC™ 45008 IXSEI T 4 F 33 MHz SR 7 280
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PSoC™ 4500S MCU

EF Arm® Cortex®-M0+ CPU < in fi neon :

THEERE X

2.2.7 Ei I ER B3I EE

R EILOMBTHIEIR AN E 1 E N SR N, XEA TR IWERAEEREX TNELIE, 30, NRE
NIERIRSZ ZE 1A, WEEREIREL. BTHEMUERHTEN—EURRASTESNIER. &
i3t Ekas vT B F A 32 kHz WCOSEEISERY B $8, WCO &R A 1FIE IMO BiE R 32 kHz k5728

2.2.8 RESET (£ 11iI)

TMM%%EF}}_ (BUERRMFEL) EfL PSoC™ 45005, EMNFEHEFRIHY, HEEBHRBFAMEE—MEK
So BNURAFKICRESRN, ZFFHNATEEMIEFRIFAE, AFAFRBIRFHEEURE.
XRES SIRFFIMNEREAL, REBFHERM. XRES 5IHIE—1NAERLHIEEPE (KIZFERE).

2.3 BEPARIR
2.3.1 12 i SAR ADC
12 I HERF 1 Msps KAEZRAY SARADC RIE R AN18 MHz BB HRER R izlT, 1EIZSAERTHIT 12 (UiE

iRz EE 18 N EHERR,

FAFMRES (S/H) FHEZaI4RIZ, AETSFRRXYIRENSARMINBITA RS (E/RE 7 SARAYEE I B a]) AVE 38
BER, AILBI— T EERS MG ENRNESE BERASRHE—INIZRER.

SARADC @it —1 8 W ANMFTI L ERE5—LEES | MIEE, FHkEFNEPEEHTREIFBEIE
i (FEAE), MAZETAREFE TR ERBENEERHhEZBEL, BEXEFR—EHET1
Msps)o F5&EFIIIIE L — MRSV EHF LM%, F 75IJ7§$%§‘JLQ%/¢’§’|\EJEEEA@WCPU
hEFAMERIER, AT ENEMERPAMENES, SMEEUEERNRNEERNE, 55, SAR
ADCZIFREMRUARIRAE RiG IV K], FHRERW E T CE R LUEEHREESERE, LADCHKIRLE
R L/ FiaHet, ATtk i, XHETE T FEYAEFFMIRENMCPURE NI E R G H 5T HI6S
E1S

F 7 SAR EEF A SR (FiX 18 MHz), FRURAITERERRIEN TiE1T. SARBITIEBEEEN1.71
VES55V, PSoC™4500S A SARADC 3R,

. AHB System Bus dP gammbng

Inter

SAR sequencer

SARMUX

4 SARADC

2.3.2 EEBASS (ELME#EIR; CTB)

PSoC™ 4500S B A (ENLLIRERERRIEERALSE, XIFEBER ERITRE IMAVRININEE, X
TINERA L, PGA. BBER AKX, JEKES. EEMASMEMINEE (BRRFERERINBTIRET)T
L98ERE. IASHI=(E, F LIERMAISE BBHTERIKE) ADC BIRFMRIFER, mALERS
&, HPR— P EEBRARBFIIEAAEBE PFEE, LUIREI—1 SARADCo
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PSoC™ 4500S MCU

EF Arm® Cortex®-M0+ CPU < in fi neon :

THEERE X

2.3.3 {RIh#EFBE LRSS (LPC)

PSoC™ 45008 B —XJBETERINFERTU T TIERVRIhAELLIRES. XF, SRIMNARGERREAR, HRILTE
RIDFEIRIC T IR R R R o

RIFERALRBREBEFTERTEL L, LWBRIRE, RIFETE— TR IFERI TRE (EIHTE
T, WRBBETHEHAIUBIERAMREERR), ALFLPCHRILERAREN5IM L,

2.3.4 EB7IDAC
PSoC™ 4500 AT 7 (il IDAC, BRGNS E FBOEMSIM, XL IDAC BB ARI2M B e E,

2.3.5 BERE%

PSoC™ 45008 EAM MRILEE&EL T A IME. BN (FRAAMUXE L) 5E M I RIZRVRINFT <48
&, BEXEFX, SHANASPEIR (IDAC. tbiREs) RlE#EE /om0 _ERIERS IR,

2.4 A RIZ R FIRR

2.4.1 Smart 1/0 1&iR

Smart /OB A XFLUTHIE, ZIEIRAIFERBRIGPION S| #I_LAE S LI /R (Boolean) THAE, Smart
|/ORITEIEIZEIS RN | A B L E S # 1T EREARH Ho PSoC™4500S FHEFNSmart 1/0 3R

2.5 [E T IhEE I F 1= IR

2.5.1 TE B 28/ 828 /PWM (TCPWM) 1RIR

TCPWMIERB & — NP el RIZE A KEMNI61IITEEs. B, BE—NMERSTEFESR, BFIEREAESE
fF (ATRER/0EH) NBVIHEE; — N ASFsE, AT ELEHBEERMEIT 3 MRIHREET AL
HiFesE), TELRFESRETERPWMAT LR HMLLRERES, ZERTRET EmmtEfiRE
HWEUKREN BRI RIZRE; X, XEHE R UEATNREXXNEMPWMELER, EXE— M2
L1E (Kill) 5N, BFEEEHTERIRE; M, EFREFIRRBAELD, HHILD MRS, FEIEIX
FIRSHFETRIPWMIM A BEF TG T, B MREEE— 1 IEREE28. PSoC™4500SHHAE /\/NTCPWM
TEIR,

2.5.2 RITIESIEIR (SCB)

PSoC™ 45008 HE R BITIBSIEIR, AIECE ASPI. 1°C ¢ UART IhEE,

s PCIET ¢ BEMF PCAEIRCM T EEMNZEMNIED (BHEDS
FTIFZENBE, ZIEREEBE LIS 1 Mbps BIREIETT (REFERZ Plus) , HEBRIEE HiE
I, "D/ CPU BB FFEEFIZER, ©IiASZ1F EZI2C, BITE PSoC™ 45005 BIA7Z 6 MR FaHthiESE
FE, HEXME PCBEERECAXNAFIHANIRTIRE, b, ZIERTH 8 KIRE FIFO BT &
X, BiTEIN CPU IREREIERIATIE], AR/ T BT CPU REEIEZATIENEIRM S BBV FhERE K,

1PC IMEFEAS REH I°C BT MEB P Ft (UM10204) E X B 1’C FRERN A PURIE I &, PCE2L% 1/ 0XA

FREN T8I GPIO S2H,

ELULTAE, PSoC™4500S R fFalrC #isE:

» GPIO BT R AT EREDRE, Rt FeERMERIINIITFHEPC RFER L,
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PSoC™ 4500S MCU

EF Arm® Cortex®-M0+ CPU < in ﬁ neon :

THEERE X

» UARTIRT: XB—NEITRESIA 1 Mbps FILINEE UART, BXREAFEELIEO (LIN). £9MZO (IrDA)
FMEBETE (1S07816) ¥, XLELIREEEARUARTIIMYIFTENN. thoh, BELFF 9 S HIEEE
I, R ITFIUNEZZEARXATXERIIMS . XENBUARTINAE, WIFERIETEIR. SR M
EiRe — N/ \FRER FIFO BiFE KM CPU RS ER.

+ SPIEETL: SPIET{ZHF S Motorola SPI. TI SSP (B2 LI T — AT R SPI4RAFID 23RV S Thik )
FINational Microwire (SPI B9 THEH)o 1% SPI #ZIRATLUEER FIFO,

2.6 GPIO

PSoC™ 4500S 378 %A 57 > GPI0, GPIO IR LU R IhEE

o J\FPIREHIR
- BERNER (WANEHE AKX EA)

- X FREIN

- 55_FHuAN5R T

- 58 FHIAISS FHIES
- FRRHI5R THIET

- FHRRI5R LHIRT

- 58 FHIAISR FHIES
- 55 EHIANGE T4

v IEERNEE (CMOSTKLVTTL),

o FRT BMIRENERSL, BV /R AT 2 A X RY S Sk

v ARERMRIE, ATFIREIdV/dtERERE, BEIFREREMI

Z2N SIS NEBELAHFARO, SNHOMNTEER 8 I (%O 56 x/b—Lk), FE LEBMEL

HAjE), BAEREREIAZARKE, UL EmANEEN/EERSIHERNIEERRR, —

=X 1/0 JEENERNERTEREELS MESE—11/0 51/,

HIER B FSENS RS FFR DA TRES I EFEE2RIER SRS,

8~ 1/0 5IIER AT LLE R —Nehlt, SRBERE, B10/0 wAEE—IFEIER (RQ) FAMARSIZ
FF (ISR) 5m&ZzZI8%xE%,
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PSoC™ 4500S MCU

EF Arm® Cortex®-M0+ CPU < in ﬁ neon :

WIRERE X
2.7 PRI REI M
2.7.1 CAPSENSE™

PSoC™ 4500S HIHY Sigma-Delta (CSD) & 3R 7 A P 12t CAPSENSE™INRE; @i I FF K iFIZE—MEINE
BR%, BEEEEEMSIH. Eit, BRHEEHEIT, RFEFREAI A S| HILEER AT LR 4
CAPSENSE™IhEE, AT {EF A EHR CAPSENSE™EIR, iXIZH T PSoC™ Creatorfs,

R R R B EREE S — MR E A SR LUR MBI KIhEE, @3 Bk AR N B E TR S
BYIREh, AJLARMERIZKINEE, MMERRRETRBENBEIN. FIMT USKIELE RN,

CAPSENSE™EIRE M NDAC, RILUSE{ENEAIDAC, ¥IERAFCAPSENSE™ (F-NIDACERRIFR) 2%
CAPSENSE™: B [h7KIhEE (—NMDACR] ).

CAPSENSE™IE SRR IR 10/ FIZRADCINEE, 1ZINRER] 5 CAPSENSE™INRERC &1 Ao

CAPSENSE™EIRZ— 1K, RIRERIAIRIZEIR, CRE T AIRIENSERENMERIRCE, BB
THRARGKNRBMNREE. SHAIUERINISEBEE, EXFEMCSDIRT, 3THALMIVDDAR
EHEE, LUHBREIRMEXAVRS,

2.7.2 LCD segment JXEH

PSoC™ 4500SE—NLCDITHIZS, PIIRENZ A4 common#1501 segment, Ef5|IESE] LLE
common 5% segment 5B, 1ZITHIZZER 2 EF 5 7AIREN LCD segment, REEEMAZES LCD BE,
X TN AR F REEFIPWM, #F XBLEIT A% commonflsegment(S S BISIZEFN IR Bh BB -3
N EESRMSEEEIT— P segment, AT RRVERFRMSIES AT, XMHEEXT STN ERFRA
F, B TN (BREE) ERENILEE, PWM AEZER PWM ESIREIERER, Bt
FAERNBEARRIBHEILFFKATE, MMEKFTFRRILCD BE. XA EERESHI
%, BIRGH TN BRI A L R B IFRIRER,
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PSoC™ 4500S MCU

EF Arm® Cortex®-M0+ CPU < in ﬁ neon :

el b

3 S|

TERIBMT PSoC™ 45008 BY5|R1FIR, BFE 48 5|H TQFP 1 64 5|l TQFP IEE [BIEEFIFSAMIBIEETTEE, 1L
Tz 68 QFN $3t

®R1 ) b
64-TQFP 48-TQFP 68-QFN
Pin Name Pin Name Pin Name
39 P0.0 28 P0.0 42 P0.0
40 P0.1 29 P0.1 43 P0.1
41 P0.2 30 P0.2 44 P0.2
42 P0.3 31 P0.3 45 P0.3
43 P0.4 32 P0.4 46 P0.4
44 P0.5 33 P0.5 47 P0.5
45 P0.6 34 P0.6 48 P0.6
46 P0.7 35 P0.7 49 P0.7
47 XRES 36 XRES 50 XRES
48 VCCD 37 VCCD 51 VCCD
49 VSSD 38 VSSD 52 VSSD
50 VDDD 39 VDDD 53 VDDD
51 P5.0 - - 54 P5.0
52 P5.1 - - 55 P5.1
53 P5.2 - - 56 P5.2
54 P5.3 - - 57 P5.3
- - - - 58 P5.4
55 P5.5 - - 59 P5.5
56 VDDA 40 VDDA 60 VDDA
57 VSSA 41 VSSA 61 VSSA
58 P1.0 42 P1.0 62 P1.0
59 Pl.1 43 Pl.1 63 Pl.1
60 P1.2 44 P1.2 64 P1.2
61 P1.3 45 P1.3 65 P1.3
62 P14 46 P14 66 P14
63 P1.5 47 P1.5 67 P1.5
64 P1.6 48 P1.6 68 P1.6
1 P1.7 1 P1.7 1 P1.7
2 P2.0 2 P2.0 2 P2.0
3 P2.1 3 P2.1 3 P2.1
4 P2.2 4 P2.2 4 P2.2
5 P2.3 5 P2.3 5 P2.3
6 P2.4 6 P2.4 6 P2.4
T P2.5 7 P2.5 7 P2.5
TR
1. DNC RN“IB7MIER" %5 AN &R,
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PSoC™ 4500S MCU

EF Arm® Cortex®-M0+ CPU < in ﬁ neon :

5|5
;|1 SIE9Hm @
64-TQFP 48-TQFP 68-QFN
Pin Name Pin Name Pin Name
P2.6 8 P2.6 8 P2.6
P2.7 9 P2.7 9 P2.7
10 VSSD 10 VSSD 10 VSSD
11 VDDA - - - -
- - - - 11 *DNCl!
12 VSSA 11 VSSA - -
- - - - 12 P6.0
13 P6.1 - - 13 P6.1
14 P6.2 - - 14 P6.2
- - - - 15 P6.3
15 P6.4 - - 16 P6.4
16 P6.5 12 P6.5 17 P6.5
17 VSSD - - 18 VSSD
18 P3.0 13 P3.0 19 P3.0
19 P3.1 14 P3.1 20 P3.1
20 P3.2 15 P3.2 21 P3.2
21 P3.3 16 P3.3 22 P3.3
22 P3.4 17 P3.4 23 P3.4
23 P3.5 18 P3.5 24 P3.5
24 P3.6 19 P3.6 25 P3.6
25 P3.7 20 P3.7 26 P3.7
26 VDDD 21 VDDD 27 VDDD
27 P4.0 22 P4.0 28 P4.0
28 P4.1 23 P4.1 29 P4.1
29 P4.2 24 P4.2 30 P4.2
30 P4.3 25 P4.3 31 P4.3
31 P4.4 - - 32 P4.4
32 P4.5 - - 33 P4.5
33 P4.6 - - 34 P4.6
34 P4.7 - - 35 P4.7
35 P5.6 - - 36 P5.6
36 P5.7 - - 37 P5.7
- - - - 38 *DNCH
37 P7.0 26 P7.0 39 P7.0
38 P7.1 27 P7.1 40 P7.1
- - - - 41 P7.2
ERE:

1. DNC RR“BNER" %5 | N EE,
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PSoC™ 4500S MCU
ETF Arm® Cortex®-M0+ CPU

el b

H IR S | BIBYThAE N T EA:

VDDD: ¥FESFHIEIR

VDDA: 1R#ERIRYEEIR

VSSD, VSSA: 73 3| k== AR IAER 73 U3
VCCD: IR EERF IR (1.8V +5%)

GPIO (¥Z#3R)

68-QFN 64-TQFP 48-TQFP
Number 57 53 39
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3.1

F M5 HThEE
SMEO3IMIPT AT RIS THRE, HIA0: (EAMEN/0. MFIMETHRE. LCD3IBIBCAPSENSE™S I, 3IRISARIN TR,

Name | Analog Smart1/O | ACT#0 ACT #1 ACT #3 DS #2 DS #3

P0.0 l[pcomp.in_p[0] - - tcpwm.tr_in[0] |scb[2].uart_cts:0 |scb[2].i2c_scl:0 scb[0].spi_selectl:0

P0.1 l[pcomp.in_n[0] - - tcpwm.tr_in[1] |scb[2].uart_rts:0 [scb[2].i2c_sda:0 |scb[0].spi_select2:0

P0.2 l[pcomp.in_p[1] - - - - - scb[0].spi_select3:0

P0.3 l[pcomp.in_n[1] - - - - - scb[2].spi_select0:1

P0.4 wco_in - - scb[1].uart_rx:0 |scb[2].uart_rx:0 |scb[1].i2c_scl:0 scb[1].spi_mosi:1

P0.5 wco_out - - scb[1].uart_tx:0 |scb[2].uart_tx:0 |scb[1].i2c_sda:0 |scb[1].spi_miso:l

P0.6 eco_in - ext_clk scb[1].uart_cts:0 [scb[2].uart_tx:1 |- scb[1].spi_clk:1

P0.7 eco_out - tcpwm.line[0]:3 scb[1].uart_rts:0 |- - scb[1].spi_select0:1

P5.0 - - tcpwm.line[4]:2 - scb[2].uart_rx:1 |scb[2].i2c_scl:1 scb[2].spi_mosi:0

P51 |- - tcpwm.line_- - scb[2].uart_tx:2 |scb[2].i2c_sda:1  |scb[2].spi_miso:0
compl[4]:2

P5.2 - - tcpwm.line[5]:2 - scb[2].uart_cts:1 |lpcomp.comp[0]:2 |scb[2].spi_clk:0

P5.3 - - tcpwm.line_- - scb[2].uart_rts:1 |lpcomp.comp[1]:0 |scb[2].spi_select0:0
compl[5]:2

P55 |- - tcpwm.line_- - - scb[2].spi_select2:0
compl[6]:2

P1.0 pass[0].ctb0_oa0+ - tcpwm.line[2]:1 scb[0].uart_rx:1 |- scb[0].i2c_scl:0 scb[0].spi_mosi:1

P1.1 pass[0].ctb0_oa0- - tcpwm.line_- scb[0].uart_tx:1 |- scb[0].i2c_sda:0  |scb[0].spi_miso:1
compl[2]:1

P1.2 pass[0].ctb0_oa0_out |- tcpwm.line[3]:1 scb[0].uart_cts:1 |tcpwm.tr_in[2] [scb[2].i2c_scl:2 scb[0].spi_clk:1

P1.3 pass[0].ctb0_oal_out |- tcpwm.line_- scb[0].uart_rts:1 |tcpwm.tr_in[3] |[scb[2].i2c_sda:2  [scb[0].spi_select0:1
compl[3]:1

P1.4 pass[0].ctb0_oal- - tcpwm.line[6]:1 - - scb[3].i2c_scl:0 scb[0].spi_selectl:1

P1.5 pass[0].ctb0_oal+ - tcpwm.line_- - - scb[3].i2c_sda:0  |sch[0].spi_select2:1
compl[6]:1

P1.6 pass[0].ctb0_oa0+ - tcpwm.line[7]:1 - - - scb[0].spi_select3:1

Bl e
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@
NOW S00S¥ w.J0Sd

ndd +0

Name | Analog Smart1/O | ACT #0 ACT #1 ACT #3 DS #2 DS #3
P1.7 pass[0].ctb0_oal+ - tcpwm.line_- - - - scb[2].spi_clk:1
pass[0].sar_ext_vref compl[7]:1

P2.0 pass[0].sarmux_pads[0] |- tcpwm.line[4]:0 csd.comp tcpwm.tr_in[4]  [scb[1].i2c_scl:1 scb[1].spi_mosi:2

P2.1 pass[0].sarmux_pads|[1] |prgio[0].io[1] |tcpwm.line_- - tcpwm.tr_in[5] [scb[1].i2c_sda:1  |scb[1].spi_miso:2
compl[4]:.0

P2.2 pass[0].sarmux_pads[2] |prgio[0].io[2] [tcpwm.line[5]:1 - - - scb[1].spi_clk:2

P2.3 pass[0].sarmux_pads[3] |prgio[0].io[3] |tcpwm.line_- - - - scb[1].spi_select0:2
compl[5]:1

P2.4 pass[0].sarmux_pads[4] |prgio[0].io[4] |tcpwm.line[0]:1 scb[3].uart_rx:1 |- - scb[1].spi_selectl:1

P2.5 pass[0].sarmux_pads([5] |prgio[0].io[5] |tcpwm.line_- scb[3].uart_tx:1 |- - scb[1].spi_select2:1
compl[0]:1

P2.6 pass[0].sarmux_pads|[6] |prgio[0].io[6] |tcpwm.line[1]:1 scb[3].uart_cts:1 |- - scb[1].spi_select3:1

P2.7 pass[0].sarmux_pads[7] |prgio[0].io[7] |tcpwm.line_- scb[3].uart_rts:1 |- [pcomp.comp[0]:0 |scb[2].spi_mosi:1
compl[1]:1

P6.1 pass[1].ctb0_oal0+ - tcpwm.line_- scb[3].uart_tx:0 |- scb[3].i2c_sda:1  |scb[3].spi_miso:0
compl[4]:1

P6.2 pass[1].ctb0_oa0- - tcpwm.line[5]:0 scb[3].uart_cts:0 |- scb[3].spi_clk:0

P6.4 pass[1].ctb0_oa0_out |- tcpwm.line[6]:3 - - scb[4].i2c_scl scb[3].spi_selectl:1

P6.5 pass[1].ctb0_oa0+ - tcpwm.line_- - - scb[4].i2c_sda scb[3].spi_select2:1

pass[1].sar_ext_vref compl[6]:3

P3.0 pass[1].sarmux_pads[0] |prgio[1].io[0] |tcpwm.line[0]:0 scb[1l].uart_rx:1 |- scb[1].i2c_scl:2 scb[1].spi_mosi:0

P3.1 pass[1l].sarmux_pads[1] |prgio[l].io[1] |tcpwm.line_- scb[1l].uart_tx:1 |- scb[1].i2c_sda:2  |scb[1].spi_miso:0
compl[0]:0

P3.2 pass[l].sarmux_pads[2] |prgio[l].io[2] |tcpwm.line[1]:0 scb[1].uart_cts:1 |- cpuss.swd_data |[scb[1].spi_clk:0

P3.3 pass[1l].sarmux_pads[3] |prgio[l].io[3] |tcpwm.line_- scb[1l].uart_rts:1 |- cpuss.swd_clk scb[1].spi_select0:0
compl[1]:0

P3.4 pass[l].sarmux_pads[4] |prgio[l].io[4] |tcpwm.line[2]:0 - tcpwm.tr_in[6] |- scb[1].spi_selectl1:0

P3.5 pass[1].sarmux_pads[5] |prgio[l].io[5] |tcpwm.line_- - - - scb[1].spi_select2:0
compl[2]:0

P3.6 pass[1].sarmux_pads[6]|prgio[1l].io[6] |tcpwm.line[3]:0 - - scb[4].spi_select3 |scb[1].spi_select3:0

uoaulul
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Name | Analog Smartl1/O | ACT #0 ACT #1 ACT #3 DS #2 DS #3

P3.7 pass[1].sarmux_pads[7] |prgio[1l].io[7] |tcpwm.line_- - [pcomp.comp[1]:1 |scb[2].spi_miso:1
compl[3]:0

P4.0 csd.vref_ext - - scb[0].uart_rx:0 |- scb[0].i2c_scl:1 scb[0].spi_mosi:0

P4.1 csd.cshield - - scb[0].uart_tx:0 |- scb[0].i2c_sda:1  |scb[0].spi_miso:0

P4.2 csd.cmod - - scb[0].uart_cts:0 |- [pcomp.comp[0]:1 |scb[0].spi_clk:0

P4.3 csd.csh_tank - - scb[0].uart_rts:0 |- [pcomp.comp[1]:2 |scb[0].spi_select0:0

P4.4 - - - scb[4].uart_rx - scb[4].spi_mosi |scb[0].spi_selectl:2

P4.5 - - - scb[4].uart_tx - scb[4].spi_miso |scb[0].spi_select2:2

P4.6 - - tcpwm.line[6]:0 scb[4].uart_cts |- sch[4].spi_clk scb[0].spi_select3:2

P4.7 - - tcpwm.line_- scb[4].uart_rts |- scb[4].spi_select0 |scb[3].spi_select2:0
compl[6]:0

P5.6 - - tcpwm.line[7]:0 - - sch[4].spi_selectl |sch[2].spi_select3:0

P5.7 - - tcpwm.line_- - - scb[4].spi_select2 |scb[3].spi_selectl:0
compl[7]:0

P7.0 - - tcpwm.line[0]:2 scb[3].uart_rx:2 |- scb[3].i2c_scl:2 scb[3].spi_mosi:1

P7.1 - - tcpwm.line_- scb[3].uart_tx:2 |- scb[3].i2c_sda:2  |scb[3].spi_miso:1
compl[0]:2
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PSoC™ 4500S MCU

ETF Arm® Cortex®-M0+ CPU < in ﬁ neon ,

B

4 EB R

TEFfRA PSoC™ 45008 RS IMIECER, ZASE — MR TESRINNRESE, ATHFHER, KE
TRINIRERS; S EREREIZH Vpp N,

VDDA VDDD
VDDD |
|

Analog Digital J—

domain domain E

VSSD,
> :1

1.8V VCCD
regulator :'_-l_I

VDDA

<+

VSSA

B s FBIRIERE

HERMAEIRIEER, T8 14, BETEMLS VIS5V (GREINS T, FHASNEESR), TERK2
th, EBEEEN1.8V 5% (ERIMBREE; BIESEE N 1.71 2 1.89V, AEANIRESS).

4.1 B 1: 1.8VES5.5VHEEfitE

TEUARTLT, PSoC™ 4500S HYMEBERJRLER, EBESEEAN 1.8 £ 5.5V, ICEERFEAMME, Fla0, ©
B RIHEMARSGMHE, BBHBEENISY, TIEEEEE 1.8V, FLHERT, PSoC™45008 A2 ER AN
ERZ e, HinHiEER Veep 51, VCCD SIIAUEITIMNIREER (0.1 uF; XSREERES) ZiKiE,
FERSEZEEEHMER D,

4.2 3 2: 1.8V 5% IpERERIR

EZIERX T, PSoC™4500SH—EBESEE/I1.71 VEI1.89 VAYSMERERIRMLER; B R, WEEMNEET B
REUKR. TEZIEIVT, vDD A VCCD 5IRMERAREH K. NEkEEE T EIE M RER.

vDDD MMM FEEERER, NTFEMMEKEREANTENRS, BEERA— M FEBESR, 5— M8
BA (W00.1uF) HTHE, 5ER, XRBEBEMNZEIZEN, WFEENNA, PCBHE. ELEIMERK
MEREFEBRFBEIMERITLRERENSE.
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PSoC™ 4500S MCU

ETF Arm® Cortex®-M0+ CPU < in ﬁ neon ,

B

B 6 BR T ZRAGRB—MIF

Power supply bypass connections example

1.8Vto55V 1.8Vto55V

LuF 0.1 pF ) o " QluFJ* 0.1pF L
"1, 171

0.1uF PSoC™ 4500S

ﬂ VCCD

=

E 6 ShEReRiR (BBEESEEIM 1.8 VEIS.5 Vv, EEENZBIRESS)

Datasheet 21 002-26354 Rev. *G
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PSoC™ 4500S MCU

EF Arm® Cortex®-M0+ CPU < in ﬁ neon :

BRMIESE

5 SIS
5.1 RAAEITENEE

&2 3 R ATEE?
P : : Details/
Spec ID# | Parameter | Description Min Typ | Max Unit conditions

SID1 Vbop_ABS Digital supply relative to Vg -0.5 - 6 V -

Direct digital core voltage input -
SID2 Ve ass  |relative Vs EEIMPUt 05 |- 195 |V
SID3 VGPIO_ABS GPIO VOltage -0.5 - VDD+O‘5 \Y -
SID4 lepio_ABS Maximum current per GPIO -25 - 25 mA -

S Current
| T GPIO injection current, Max for | _ _ ini

SID5 GPIO_injection Vir> Vppp, and Min for V< Vee 0.5 0.5 mA g}]nected per

Electrostatic discharge human -
BID44 ESD_HBM body model 2200 |- - v
BID45 esp_com  |flectrostatic discharge charged 5oy | . v -
BID46 LU Pin current for latch-up -140 |- 140 mA -
AR

2. R2FIB TEINRARMZ LRMER, ARt EMKkAERIF, KINEZFREBTFTENRAEZHT
AREa TSN A EMY., REFMEEEN 150°C, 45 JEDEC f1E JESD22-A103 B R1FEHd. £
HEITRAZHUTESTERE TERENBE R TERN, 2834 AEMEIET,.

5.2 SRFRAE

BRIESHNRE, FrEMRIYIER T -40°C<T,<105°C 1 T,<125°C, MR ERHEIA
1.71VES55V, BRIESEWA,

®R3 BERS¥
RS & H: Vpp=3.3V, BE=25°C,
. . + | Details/
Spec ID# Parameter| Description Min | Typ | Max Unit conditions
Internally
SID53 Voo Power supply input voltage 1.8 - 5.5 v regulated
supply
. Internally
sID255 Voo Power supplyinputvoltage (Veco |y 73 | 1189 |v  |unregulated
DDD ~ VDDA suppty
SID54 Veen Output voltage (for core logic) - 18 |- v -
SID55 Cerc External regulator voltage bypass |- 0.1 - UF )éSech?tgsramic or
SID56 Cexc Power supply bypass capacitor |- 1 - WF )égthg(reramic or
£ Active X, Vpp=1.8V~5.5V, BABIERTE 25°C Ml Vpp=3.3VHIFH TNUERFE
SID10 Iops Execute from flash; CPU at 6 MHz |- 18 |24 mA |-
SID16 Ipps Execute from flash; CPU at 24 MHz |- 3.0 |46 mA |-
Datasheet 22 002-26354 Rev. *G
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PSoC™ 4500S MCU
EF Arm® Cortex®-M0+ CPU

BSIESH
R3 BERAE %
BAERNS & H9: Vpp=3.3V, BE=25°C,
— . .. | Details/
Spec ID# Parameter| Description Min Typ | Max Unit conditions
SID19 Ibp11 Execute from flash; CPU at48 |- 54 |71 mA |-
MHz
7FEERIENT, vDDD=1.8V~5.5V (SEREFRESS)
SID22 Ipp17 I°C wakeup WDT, and compar- |- 11 |21 mA |6 MHZ
atorson
SID25 lpp20 I°C wakeup, WDT, and compar- |- 15 |28 mA |12 MHZ
atorson
EEERER T, Vppp=1.71V~1.89V (EKRIEESS)
SID28 Ipp23 I°C wakeup, WDT, and compar- |- 11 |21 mA |6 MHZ
ators on
SID28A Ipp23A I°C wakeup, WDT, and compar- |- 15 |28 mA |12 MHZ
atorson
EREEREERT, Vpp=1.8V~3.6V(REBLFABRE)
SID30 Ipp2s I°C wakeup and WDT on; T=- - 25 |40 HA T=-40°Cto
40°C to 60°C 60°C
SID31 lpp2e 1°C wakeup and WDT on - 25 (125 HA Maxisat3.6V
and 85°C
EREEREERT, Vpp=3.6V~55V(REBLFABRE)
I’C wakeup and WDT on; T =- 25 |40 T=-40°Cto
SID33 Iop2s 40°C to 60°C - HA - leoec
) _ HA Maxisat5.5V
SID34 Ipp29 I°C wakeup and WDT on 25 |125 and 85°C
Eﬁrgﬂﬁﬂﬁ*ﬁﬁT’ VDD = VCCD =1.71V~1.89V (%%%E%%)
I°C wakeup and WDT on; T =- 25 |60 T=-40°Cto
SID36 'op31 40°C to 60°C - HA - leoec
2 B HA Maxis at1.89V
SID37 lbp32 I°C wakeup and WDT on 25 |180 and 85°C
XRESEER
Supply current while XRES ~ -
SID307 I, & sserted 2 5 mA

Datasheet
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PSoC™ 4500S MCU
EF Arm® Cortex®-M0+ CPU

(infineon

BSAESH
x4 RIANE
Spec ID# | Parameter | Description Min | Typ | Max Unit Deta[ls:/
conditions
SID48 Fepu CPU frequency DC |- 48 MHz |1.71<Vpp<55
SID49t! TsLeep Wakeup from Sleep mode - 0 - ys -
SID50! Toeepsieep  |Wakeup from Deep Sleep mode |- 35 - ys -

R

3 B MRIE

Datasheet
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PSoC™ 4500S MCU
EF Arm® Cortex®-M0+ CPU

BSIESH
5.2.1 GPIO
w5 GIPO E KL%
.. . .. | Details/

Spec ID#| Parameter| Description Min Typ | Max Unit Conditions
SID57 Vi Input voltage HIGH threshold 0.7 x Vppp |- - v CMOS Input
SID58 Vi Input voltage LOW threshold |- - 8’;; \ CMOS Input
SID241 V|H[4] LVTTL input, VDDD <27V 0.7 x VDDD - - Vv -

. 0.3 x -
SID242 V LVTTL input, Vppp<2.7V - - \"
IL Input, Vppp VopD
siD243 |V LVTTLinput, Vppp =27V |2.0 - |- vo-
SID244  |ViL LVTTL input, Vppp > 2.7V - - 0.8 v -
SID59 Vou Output voltage HIGH level  |Vppp-0.6 |- - Vv {2;); 4mAat 3V
SID60 |V Output voltage HIGH level  |Vppp 0.5 |- |- v {%*I'); 1 mAat18V
SID61 VoL Output voltage LOW level - - 0.6 Vv {%‘-54 mAat1.8V
SID62 VoL Output voltage LOW level |- - 0.6 Vv {%LDI:) 10mAat3v
SIDE2A Vg, Output voltage LOW level |- - o4 v {,%LDE*?’ mAat3v
SID63 RpuLLup Pull-up resistor 35 56 |85 kQ |-
SID64 RpuLLpown  |Pull-down resistor 35 56 |85 kQ |-
Input leakage current _ _ o _
SID65 |l (absolute value) 2 nA  |25°C,Vppp=3.0V
SID66 Cin Input capacitance - - 7 pF -
SID67P)  [ViystrL Input hysteresis LVTTL 25 40 - mV  [Vppp= 2.7V
5] . 0.05 %
SID68 Viuvscmos  |Input hysteresis CMOS Voo - - mV  [Vpp<4.5V
SID68AL! Viyscmossvs |Input hysteresis CMOS 200 - - mV  |Vpp>4.5V
Current through protection -
siDe9® || - - 100 HA
DIODE diode to Vpp/Vsg
[5] Maximum total source or sink | ~ -
AR

4. Vi FREEBE Vppp +0.2 Vo
5. RYFMERIE

Datasheet

25

002-26354 Rev. *G
2024-03-01



PSoC™ 4500S MCU
EF Arm® Cortex®-M0+ CPU

BSAESH
&6 GPIO 3T /A
(BRI IEIRIE)
Spec ID# | Parameter| Description Min Typ | Max Unit | Details/conditions
s 3.3VVppp,
SID70 Triser mzzgme in Fast Strong 2 - 12 ns CloadD:DSS oF
SID71 TeaLLF Fall time in Fast Strong 2 - 12 ns 3.3VVoop:
mode Cload =25 pF
Rise time in Slow Strong _ 3.3V Vppp,
SIDT2 TRISES e 10 60 ns Cload 235 pF
SID73 TeaLLs Fall time in Slow Strong 10 - 60 ns 3.3VVopp,
mode Cload =25 pF
GPIO Four; 3.3V< Vppp< 5.5 ~ 90/10%, 25 pF load,
SID74 Fepouts |y 3 MHz 60/40 duty cycle
Fast Strong mode
GPIO FOUT; 1.71V< VDDDS
SID75 FepiouT2 3.3V - - le.7 MHz 90/10%, 25 pF load,
Fast Strong mode 60/40 duty cycle
GPIO Four; 3.3V< Vppp< 5.5 ~ 90/10%, 25 pF load,
SID76 FepiouTs v 7 MHz 60/40 duty cycle
Slow Strong mode
GPIO FOUT; 1.71V< VDDD <
SID245  |Fopiouta  [3.3V - - |35 |MHz |20/10%,25pFload,
Slow Strong mode. 60/40 duty cycle
GPIO input operating
SID246 Fapioin frequency; - - 48 MHz  |90/10% Vo
1.71V<Vppp< 5.5V
5.2.2 XRES
w1 XRES E
Spec ID#| Parameter | Description Min Typ | Max Unit| Details/conditions
Input voltage HIGH 0.7 x
SIDT7T |V v - - v
threshold DDD CMOS Input
Input voltage LOW _ B
S|D78 V”_ threshold 0.3 x VDDD Vv
SID79 RpuLLup Pull-up resistor - 60 - kQ |-
SID80 Cin Input capacitance - - 7 pF |-
(6] ' ~ _ Typical hysteresis is
SID81 VHvsxRrES Input voltage hysteresis 100 mV 500 mV for Vpp> 4.5V
Current through protection -
SID&2 Ibiope diode to Vpp/Vss - - 100 WA
s XRES 32 TR
Spec ID# | Parameter | Description Min Typ Max | Unit Details/conditions
S|D83[6] TRESETW|DTH Reset pulse width 1 - - US -
Wake-up ti f t -
B|D194[6] TRESETWAKE re?eaesgp Ime from rese - 2.7 ms
TR

6. FR¥FIEIRIE

Datasheet

26

002-26354 Rev. *G
2024-03-01



PSoC™ 4500S MCU
ETF Arm® Cortex®-M0+ CPU

(infineon

BSAESH
5.3 ST
5.3.1 CTBMIZH K EF
*=9 CTBm IEE A SIHIE
Spec ID# | Parameter | Description Min | Typ | Max Unit Detai.ls:/
conditions
~ | Opamp block current, ~
DD External load
SID269 Ipp_Hi power = hi - 1100 |1900 HA -
SID270 Ipp_MmED power = med - 550 |1020 HA -
SID271 Ibb_Low power = lo - 150 |370 HA -
~ G Load =50 pF, 0.1 mA ~
BW VDDA: 2.7V
Input and output
SID272 Gew _Hi power = hi 6 - - MHz are0.2Vto
VDDA'0-2V
Input and output
SID273 Ggw MED power = med 3 - - MHz  |are0.2Vto
VDDA'O.zV
Input and output
SID274 Ggw_Lo power = lo - 1 - MHz are0.2Vto
VDDA'O.zV
- lout_max Vppa=2.7V, 500 mV fromrail |-
. Outputis0.5Vto
SID275 I ower = hi 10 - - mA
OUT_MAX_HI P Vppa-0.5V
SID276 lout Max mip  |power =mid 10 |- - mA Outputis 0.5Vto
- - VDDA '0-5 V
_ Outputis0.5Vto
SID277 louT max_LO power = lo - 5 - mA Vops-0.5V
- lout Vppa=1.71V, 500 mV fromrail |-
. Outputis0.5Vto
SID278 louT_MAX_HI power = hi 4 - - mA Vopa-0.5V
— mid A Outputis0.5Vto
SID279 lout_max_mip ~ [POWEr=mi 4 |- - m Vppa-0.5V
SID280 | . ~ 5 |- mA Outputis0.5V
OUT_MAX_LO power =10 to Vppa-0.5V
B | Opamp block current B
DD_Int Internal Load
SID269_| IDD_HI_Int power = hi - 1500 | 1700 MA |7
SID270_I IDD_MED_Int power = med - 700 980 MA -
lbp_tow_int | power=lo - - 405 MA [T
SID271_|
GBW VDD/—\: 2.7V - - - - -
Sip272_1 |G =hi 8 |- |- Mz |OUtPUtis0-25Y
_ BW_HI_Int power=ni Z lto Vppa-0.25V
Datasheet 27 002-26354 Rev. *G
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PSoC™ 4500S MCU

EF Arm® Cortex®-M0+ CPU < in ﬁ neon :

BSAEESH
]9 CTBm IZE R ASIME =)
.. . . Details/
Spec ID# | Parameter Description Min | Typ | Max Unit conditions
General opamp specs for
- - both internal and external -
modes
SID281 Vin Charge-pump on, Vppp=2.7V | -0.05 |- Vppa-0.2 |V -
SID282 Vem Charge-pump on, Vppp=2.7V | -0.05 |- Vppa-0.2 |V -
- VOUT VDDA: 2.7V -
N _
SID283 Vout 1 power = hi, lload = 10 mA 05 |- 3D5A v
N _
SID284 Vout 2 power = hi, lload =1 mA 02 |- gD; V
N _
SID285 Vour 3 power = med, lload =1 mA 02 |- BD; v
v _
SID286 Vout 4 power = lo, lload = 0.1 mA 02 |- gDzA Vv
v ff l ] q o5 High mode, input
SID288 0S_TR Offset voltage, trimme -1.0 | =0. 1.0 mV OV t0 Vpp-0.2 V
Medium mode,
SID288A | Vos TR Offset voltage, trimmed - +1 |- mV |input0Vto
Vppa-0.2V
) Low mode, input
SID288B Vos_Tr Offset voltage, trimmed - +2 |- mV

0V to VDDA-O'z Vv

SID290 Vos_br_TR Offset voltage drift, trimmed | -10 | +3 10 pv/°C |High mode

SID290A Vos_br_TR Offset voltage drift, trimmed |- +10 |- puVv/°C | Medium mode

SID290B Vos_br_TR Offset voltage drift, trimmed |- +10 |- puv/°C |Low mode

InputisOVto
Vppa-0.2V, Output
is0.2Vto
Vppa-0.2V

SID291 CMRR DC 70 80 |- dB

Vppp=3.6V,
high-power mode,
inputis 0.2V to
Vppa-0.2 V

SID292 PSRR At 1 kHz, 10-mV ripple 70 85 |~ dB

Y

Input and output
Input-referred, 1 kHz, power P P

SID294 VN2 i 2 |- nV/rtHz |are at 0.2V to
VDDA_O.z V
Datasheet 28 002-26354 Rev. *G
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PSoC™ 4500S MCU
EF Arm® Cortex®-M0+ CPU

(infineon

BSAESH
&9 CTBm IZE AL @
.. . . Details/
Spec ID# | Parameter Description Min | Typ | Max Unit conditions
Input and output
SID295  |UN3 '_”Ei“t'refe”ed’ 10kHz, power|_ 28 nV/rtHz | are at 0.2V to
- Vppa-0.2V
Input and output
SID296  |VN4 'nPUt'rffﬁ."ed’ 100 kHz, 15 nV/rtHz | are at 0.2V to
power = hi Vppa-0.2V
Stable up to max. load. -
SID297 C - - 125 F
LOAD Performance specs at 50 pF. P
Cload =50 pF, power = hi, -
SID298 SLEW_RATE _ 4 |- V/us
SID299 T OP_WAKE From disable to gnal:_;le, no _ 25 s
external RC dominating
SID299A OL_GAIN Open Loop Gain - 90 - dB |~
Comparator mode; 50 mV
- COMP_MODE | . -
drive, Trise=Ttay (approx.)
. i Inputis0.2Vto
SID300 TPD1 Response time; power = hi - 150 ns
VDDA_O.z V
. Inputis0.2Vto
SID301 TPD2 Response time; power =med |~ 500 ns
Vppa-0.2V
. Inputis0.2Vto
SID302 TPD3 Response time; power = lo - 2500 ns
Vppa-0.2V
SID303 VHYST_OP Hysteresis - 10 mv |~
SID304 WUP_CTB Wake-up time from Enabled B 25 s
to Usable
Deep Slee Mode 2 is lowest current
- modpe P range. Mode 1 has higher -
GBW.
SID_DS_1 |lpp Him1 Mode 1, High current - 1400 MA |25°C
SID_DS_2 IDD_MED_Ml Mode 1, Medium current - 700 LJ.A 25°C
SID_DS_3 |lpp_Low m1 Mode 1, Low current - 200 MA | 25°C
SID_DS_4 |lpp_ni_m2 Mode 2, High current - 120 MA  [25°C
SID_DS_5 |lpp_mep_m2 Mode 2, Medium current - 60 MA  [25°C
SID_DS_6 |lpp_Low m2 Mode 2, Low current - 15 MA  [25°C
20-pF load, no
SID_DS_7 |Ggw_mi_m1 Mode 1, High current - 4 MHz |DCload0.2Vto
VDDA_0.2V
Datasheet 29 002-26354 Rev. *G
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PSoC™ 4500S MCU
EF Arm® Cortex®-M0+ CPU

Infineon

BSAEESH
&9 CTBm IZE AR %)
Spec ID# | Parameter | Description Min | Typ | Max Unit Detai.ls./
conditions
20-pF load, no
SID_DS_8 |Ggw mep_m1 Mode 1, Medium current - 2 |- MHz |DCload0.2Vto
Vppa-0.2V
20-pF load, no
SID_DS_9 |Ggw_row m1 Mode 1, Low current - 05 |- MHz |DCload0.2Vto
Vppa-0.2V
20-pF load, no
SID_DS_10 |Ggw _mi_m2 Mode 2, High current - 05 |- MHz |DCload0.2Vto
VDDA_O.z V
20-pF load, no
SID_DS_11 |Ggw mep_m2 Mode 2, Medium current - 0.2 |- MHz |DCload 0.2V to
Vppa-0.2V
20-pF load, no
SID_DS_12 |Ggw Low M2 Mode 2, Low current - 0.1 |- MHz |DCload0.2Vto
VDDA_O.z V
SID_DS_13 |V Mode 1, High t - 5 |- \Y With trim 25°C,
_DS_13 |Vos ni m1 ode 1, High curren M 10.2Vto Vppa0.2V
SID_DS_14 |V Mode 1, Medi t - 5 |- \Y With trim 25°C,
DS_ 0S_MED_M1 ode 1, Medium curren m 0.2V 10 Vppp-0.2V
SID_DS_15 |V Mode 1, L t - 5 |- \Y With trim 25°C,
o= 0S_LOW_M1 ode L, Lowcurren MY 10.2Vto Vppa-0.2V
SID_DS_16 |V Mode 2, High t - 5 |- \Y With trim 25°C,
_DS_16 |Vos_ni m2 ode 2, High curren MY 10.2V to Vppa-0.2V
SID_DS_17 |V Mode 2, Medi t - 5 |- \ With trim 25°C,
_DS_ 0S_MED_M2 ode Z, Medium curren m 0.2Vto VDDA'O'ZV
SID_DS_18 |V Mode 2, L t - 5 |- v With trim 25°C,
_DS_ 0S_LOW_M2 ode Z, Low curren m 0.2V t0 Vpps-0.2V
. Outputis0.5Vto
SID_DS_19 |lout HI M1 Mode 1, High current - 10 |- mA
= Vppa-0.5V
. Outputis0.5Vto
SID_DS_20 |louT mMep M1 Mode 1, Medium current - 10 |- mA
— — VDDA'O-S V
Outputis0.5Vto
SID_DS_21 |lout Low M1 Mode 1, Low current - 4 |- mA
_Low_ Vppa-0.5V
SID_DS_22 |loyt_Hi_m2 Mode 2, High current - 1 |- mA |~
SID_DS_23 |lout mep_m2 Mode 2, Medium current - 1 |- mA |~
SID_DS_24 |lout_Low M2 Mode 2, Low current - 05 |- mA |~
Datasheet 30 002-26354 Rev. *G
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PSoC™ 4500S MCU

ETF Arm® Cortex®-M0+ CPU

Infineon

BSAESH
5.3.2 nd3rE
+&10 LR 2BRERAE
Spec ID# | Parameter | Description Min | Typ| Max Unit Detai.ls:/
conditions
SID84 VorrseT1 Input offset voltage, Factory trim |- - +10 mvV -
SID85 VorrseT2 Input offset voltage, Custom trim|- |- +4 mvV -
SID86 Vhyst Hysteresis when enabled - 10 (35 mV -
Input common mode voltage in i
SID87 Viem1 Normal mode 0 - Vppp-0.1 |V Modes 1 and 2
Input common mode voltage -
SID247 Viewm: in Low-power mode 0 |- Voop v
Input common mode voltage ~ i Vppp=2.2Vat-
SID247A - Vicws in Ultra-low-power mode 0 Vopp-1.15 |V 40°C
SID88 Cyvrr Common mode rejectionratio |50 |- - dB Vppp= 2.7V
SID88A CuRR Common mode rejectionratio |42 |- - dB Vppp=2.7V
SID89 lempr Block current, Normal mode - - 400 HA -
SID248 lcmp2 Block current, Low-power mode |- - 100 WA -
Block current in Ultra-low-power Vppp=2.2Vat-
SID259  |lcwps mode - |- e LA 19
SID90 Zewp DC Input impedance of 35 |- ~ MO -
comparator
11 EEAR2Z T TMATE
Spec ID# | Parameter | Description Min | Typ | Max Unit | Details/condition
s
SID91 TRESP1 Response time, Normal mode, 50 | 38 1110 ns -
mV overdrive
SID258 | TRESP2 Response time, Low-power ~ |70 J200 |ns |”
mode, 50 mV overdrive
Response time, Ultra-low-power | e
SID92 TRESP3 mode. 200 mV overdrive 23 |15 us Vppp = 2.2V at -40°C
5.3.3 = R 25
F12 %2R E S
Spec ID# | Parameter | Description Min | Typ | Max | Unit Detai.ls:/
conditions
SID93 Tsensacc Temperature sensor accuracy -5 +1 5 °C -40to +85°C
AR

7. BAFIERIE
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5.3.4 SARADC
& 13 SAR ADC F1&
Spec .. . .. | Details/
ID# Parameter | Description Min | Typ | Max Unit conditions
SAR ADCE 7 FISE
SID94  |A_RES Resolution - - 12 bits |-
SID95  |A_CHNLS_S |Number of channels - single ended - - 16 -
SID96  |A-CHNKS_D |Number of channels - differential - - 4 Diff inputs use
neighboring
I/O
SID97  |A-MONO Monotonicity Yes -
SID98  |A_GAINERR |Gain error - - +0.125 |% With external
reference
SID99 |A_OFFSET |Input offset voltage - - 2.3 mV Measured with
1-Vreference
SID100 |A_ISAR Current consumption - - 1 mA -
SID101 |A_VINS Input voltage range - single ended Vss |- Vbpa % -
SID102 |A_VIND Input voltage range - differential Vss |- Vbpa Vv -
SID103 |A_INRES Input resistance - - 2.2 KQ -
SID104 |A_INCAP Input capacitance - - 10 pF -
SID260 |VREFSAR Trimmed internal reference to SAR 118 |12 [1.212 \Y -
8
SAR ADC3Z 7 RISE
SID106 |A_PSRR Power supply rejection ratio 70 |- - dB -
SID107 |A_CMRR Common mode rejection ratio 66 |- - dB Measured at
v
SID108 |A_SAMP Sample rate - - 1 Msps |-
SID109 |A_SNR Signal-to-noise and distortion ratio 64 |- - dB Fin=10 kHz
(SINAD)
SID110 [A_BW Input bandwidth without aliasing - - A_samp/ |kHz |-
2
SID111 [A_INL Integral Non Linearity for SAR_1 -1 |- 1 LSB |SAR_1
SID111A |A_INL Integral Non Linearity for SAR_O -3 |- 3 LSB |SAR_O
SID112 |A_DNL Integral Non Linearity for SAR_1 -1 |- 1 LSB |SAR_1
SID112A |A_DNL Differential Non Linearity for SAR_0 -1 |- 3 LSB |SAR_O
SID113 |A_THD Total harmonic distortion - - -62 dB Fin=10 kHz
SID261 |[FSARINTREF |SAR operating speed without _ _ 100 ksps |12-bit
external reference bypass resolution
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5.3.5 CSDHIIDAC
K14 csD # IDAC F3E
Spec ID# Parameter| Description Min | Typ | Max Unit | Details/conditions
SYS.PER#3 |VDD_RIPPLE|Max allowed ripple on - - 150 mV  |Vpp>2V (withripple),
power supply, DC to 10 MHz 25°C Ty,
Sensitivity = 0.1 pF
SYS.PER#16 |VDD_RIP- Max allowed ripple on - - +25 mV  |Vpp>1.75V (with
PLE_1.8 power supply, DC to 10 MHz ripple), 25°C T,
Parasitic Capacitance
(CP) <20 pF’
Sensitivity =2 0.4 pF
SID.CSD.BLK|ICSD Maximum block current - - 4000 MA Maximum block
current for both IDACs
in dynamic
(switching) mode
including
comparators, buffer,
and reference
generator
SID.CSD#15 |VRer Voltage reference for 0.6 12 |Vppa-0.6 |V Vppa- 0.6 or 4.4,
CSD and Comparator whichever is lower
SID.CSD#16 |IDACLIDD IDACL1 (7-bits) block current |- - 1750 MA -
SID.CSD#17 |IDAC2IDD IDAC2 (7-bits) block current |- - 1750 MA -
SID308 VCSD Voltage range of operation |1.71 |- 5.5 v 1.8V+5%or1.8Vto
55V
SID308A VCOMPIDAC |Voltage compliance range of 0.6 |- Vppa—0.6 |V Vppa— 0.6 or 4.4,
IDAC whichever is lower
SID309 IDACIDNL |IDAC1DNL -1 - 1 LSB |-
SID310 IDACLINL IDACLINL -2 - 2 LSB |[INLis 5.5 LSB for Vppa
<2V
SID311 IDAC2DNL  |IDAC2DNL -1 - LSB |-
SID312 IDAC2INL IDAC2INL -2 - LSB [INLis+5.5LSB for Vppa
<2V
SID313 SNR Ratio of counts of fingerto |5 - - Ratio |Capacitance range of
noise. Guaranteed by 5to 35 pF, 0.1-pF
characterization sensitivity. All use
cases. Vpppa>2V.
SID314 IDAC1CRT1 |Output current of IDAC1 42 |- 5.4 WA LSB=37.5-nAtyp
(7 bits) in low range
SID314A IDACICRT2 |Output current of IDAC1 34 - 41 HA LSB =300-nA typ
(7 bits) in medium range
SID314B IDAC1CRT3 |Output current of IDAC1 275 |- 330 WA LSB=2.4-pAtyp
(7 bits) in high range
SID314C IDAC1CRT12 |Output current of IDAC1 8 - 10.5 HA LSB =75-nA typ
(7 bits) in low range, 2X
mode
SID314D IDAC1CRT22 |Output current of IDAC1 69 - 82 pA LSB =600-nA typ
(7 bits) in medium range, 2X
mode
SID314E IDAC1CRT32 |Output current of IDAC1 540 |- 660 WA LSB=4.8-pAtyp
(7 bits) in high range, 2X
mode
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+&14 CsD f IDACHISE (%)
Spec ID# Parameter| Description Min | Typ | Max Unit | Details/conditions
SID315 IDAC2CRT1 Output current of IDAC2 472 - 54 MA LSB=37.5-nAtyp
(7 bits) in low range
SID315A IDAC2CRT2  |Qutput current of IDAC2 34 - 41 MA LSB =300-nA typ
(7 bits) in medium range
SID315B IDAC2CRT3  |Qutput current of IDAC2 275 |- 330 MA LSB =2.4-pA typ
(7 bits) in high range
SID315C IDAC2CRT12 Output current of IDAC2 8 - 10.5 LJ.A LSB=75-nA typ
(7 bits) in low range, 2X
mode
SID315D IDAC2CRT22 |Output current of IDAC2 69 - 82 HA LSB =600-nA typ
(7 bits) in medium range, 2X
mode
SID315E IDAC2CRT32 Output current of IDAC2 540 |- 660 MA LSB =4.8-pA typ
(7 bits) in high range, 2X
mode
SID315F IDAC3CRT13 Output current of IDAC 8 - 10.5 LJ.A LSB=37.5-nA typ
in 8-bit mode in low
range
SID315G IDAC3CRT23 |Output current of IDACin |69 - 82 MA LSB =300-nA typ
8-bit mode in medium range
SID315H IDAC3CRT33 Output current of IDAC 540 - 660 MA LSB = 2.4-pA typ
in 8-bit mode in high
range
SID320 IDACOFFSET|AIl zeroes input - - 1 LSB Po[arity set by
Source or Sink.
Offset is 2 LSBs for
37.5 nA/LSB mode
SID321 IDACGAIN  [Full-scale error less offset |- - +10 % -
SID322 IDACMIS-  |Mismatch between - - 9.2 LSB |LSB=37.5-nAtyp
MATCH1 IDAC1 and IDAC2 in Low
range
SID322A IDACMIS-  |Mismatch between IDAC1 |- - 5.6 LSB |LSB=300-nAtyp
MATCH2 and IDAC2 in Medium range
SID322B IDACMIS- Mismatch between - - 6.8 LSB |LSB=2.4-pAtyp
MATCH3 IDAC1 and IDAC2 in High
range
SID323 IDACSET8  |Settling time to 0.5 LSB - - 5 Hs Full-scale transition.
for 8-bit IDAC No external load
SID324 IDACSET7  |Settling time to 0.5 LSB - - 5 us Full-scale transition.
for 7-bit IDAC No external load
SID325 CMOD External modulator - 22 |- nF 5-V rating, X7R or NPO
capacitor cap
5.3.6 10 il CAPSENSE™ ADC
+®15 10 {il CAPSENSE™ ADCHESE
Spec ID# | Parameter | Description Min Typ | Max Unit | Details/conditions
SIDA%4 A_RES Resolution - - 10 bits  |Auto-zeroing is
required every
millisecond
SIDA95 A_CHNLS_S |Number of channels - - - 16 Defined by AMUX Bus
single ended
SIDA97 A-MONO Monotonicity Yes - -
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+&R15 10 1l CAPSENSE™ ADC Fl1& (%2
Spec ID# | Parameter | Description Min Typ | Max Unit | Details/conditions
SIDA98 A_GAINERR Gain error - - +3 % In Vgeg (2.4 V) mode
with Vppa bypass
capacitance of 10 uF
SIDA99 A_OFFSET Input offset voltage - - +18 mV  |In Vgge (2.4 V) mode
with Vppa bypass
capacitance of 10 uF
SIDA100  |A_ISAR Current consumption - - 0.25 mA |-
SIDA101  |A_VINS Input voltage range - Vesp |- Vbpa v -
single ended
SIDA103 A_INRES Input resistance - 2.2 - KQ |-
SIDA104 A_INCAP Input capacitance - 20 - pF -
SIDA106  |A_PSRR Power supply rejection |- 60 - dB  |InVggr(2.4V) mode
ratio with Vppa bypass
capacitance of 10 puF
SIDA107  |A_TACQ Sample acquisition time |- 1 - s -
SIDA108 A_CONV8 Conversion time for 8- - - 21.3 us Does notinclude
bit resolution at acquisition time.
conversion rate = Equivalent to
Fhelk/(27M(N+2)). 44.8 ksps including
Clock frequency =48 MHz. acquisition time.
SIDA108A |A_CONV10 Conversion time for 10-bit |- - 85.3 us Does not include
resolution at conversion acquisition time.
rate = Fhclk/(2A(N+2)). Equivalent to
Clock frequency = 48 MHz. 11.6 ksps including
acquisition time.
SIDA109  |A_SND Signal-to-noise and - 59 - dB  |With 10-Hz input sine
Distortion ratio (SINAD) wave, internal
reference, Vggr (2.4 V)
mode
SIDA110 |A_BW Input bandwidth without |- - 224 KHz |8-bit resolution
aliasing
SIDA111 A_INL Integral non-linearity - - 2 LSB |Vper=2.4V
1 ksps
SIDA112  |A_DNL Differential non-linearity 1|- - 1 LSB |-
ksps
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== S
5.4 BFIME
5.4.1 TE B 8% /1T #X 28 /Bk ZE 1A %I 8% (TCPWM)
=16 TCPWM ¥IA%
Details/conditio
Spec ID# Parameter | Description Min | Typ | Max | Unit | ns
SID.TCPWM.1 |ITCPWML gll\tjchchurrent consumptionat | _ _ 45 LA All modes (TCPWM)
SID.TCPWM.2 |ITCPWM2 iol\jlkHiurrent consumptionat | _ 155 LA All modes (TCPWM)
SID.TCPWM.2A |ITCPWM3 Eéol\flté“”e”t consumptionat| | lg5g |,a  |Allmodes (TCPWM)
. Fc max = CLK_SYS
TCPWM - _ _
SID.TCPWM.3 FREQ |Operating frequency Fe MRz | imum = 48 MHz
SID.TCPWM.4 | TPWMgyexr |Input trigger pulse width 2/Fc |- - ns Forall Ecgr]lgger
events
Minimum possible
width of overflow,
TPWM . . ~ ~ underflow, and CC
SID.TCPWM.5 EXT Output trigger pulse widths  |2/Fc ns (counter equals
compare value)
outputs
Minimum time
SID.TCPWM.5A |TCgesg Resolution of counter 1/Fc |- - ns between successive
counts
Minimum pulse
SID.TCPWM.5B |PWMRgEs PWM resolution 1/Fc |- - ns width of PWM
Output
Minimum pulse
. . width between
SID.TCPWM.5C |Qges Quadrature inputs resolution [1/Fc |- - ns Quadrature phase
inputs
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5.4.2 12C
®17 B 1’c R
Spec ID# Parameter | Description Min | Typ | Max | Unit | Details/conditions
SID149 loc1 Block current consumption |- - 50 MA |-
at 100 kHz
SID150 loco Block current consumption |- - 135 |pA |-
at 400 kHz
SID151 locs Block current consumption at |- - 310 |pA -
1 Mbps
SID152 loca Block current enabled in Deep |- 1 - MA |-
Sleep mode
®18 BEE1*c X HmMBEE
Spec ID# Parameter | Description Min | Typ | Max | Unit| Details/conditions
SID153 Flaca Bit rate - - 1 Msps |-
5.4.3 SPI
& 19 SPI ELFALAE S
Spec ID# Parameter | Description Min | Typ | Max | Unit Detai.ls:/
conditions
SID163 ISPI1 Block current consumption at | ~ 360 -
1 Mbps
Block current consumption at -
SID164 ISPI2 4 Mbps - - 560 MA
SID165 ISPI3 Block current consumption at | ~ 600 -
8 Mbps

R
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BSMESH
%20 SPI 3T AR
Spec ID# Parameter Description Min | Typ | Max | Unit| Details/conditions
SPI Operating frequency _ B -
SID166 FSPI (Master; 6X oversampling) 8 MHz
SPIZIEFENM EEZ RAE
SID167 TDMO MOSI Valid after SClock driving | B 15 -
edge
MISO Valid before SClock Full clock, late MISO
sib1e8 DS capturing edge 20 N - NS Isampling
SID169 THMO Previous MOS| data hold time [0 |- - ijg‘z”ed to Slave capturing
SPIMIE EETLRY EE X A SE
MOSI Valid before Sclock -
SID170 TDMI capturing edge 40 - -
MISO Valid after Sclock driving 42+ _
SID171 TDSO edge - - 3*Tepu | g Tepu=1/Fepy
MISO Valid after Sclock driving -
SID171A TDSO_EXT edge in Ext. Clk mode - - 48
SID172 THSO Previous MISO data hold time |0 - - -
SSEL Valid to first SCK -
SID172A TSSELSSCK Valid edge 100 - - ns
5.4.4 UART
+=21 UART EL 7R
Paramet .. . .. | Details/
Spec er Description Min | Typ| Max | Unit conditions
ID#
SID160  |luarT1 Block current consumption at 100 Kbps |- - 55 WA -
SID161  [lyarT2 Block current consumption at 1000 Kbps|- - 312 |pA -
=22 UART 32 A&
Spec | p Descripti Min | T Max | Unit| Details/conditi
ID# arameter | Description in yp ax ni etails/conditions
SID162  |Fuart Bit rate - - 1 Mbps |-
AR
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5.4.5 LCD E#ZIKED
=23 LCD E IR ED B FAAG L)
Spec ID#|Parameter |Description Min | Typ Max | Unit | Details/conditions
LCD capacitance per -
SID155 - |Crepcap segment/common driver |- 5005000 1pF
SID156  |LCDoppser |Long-term segment offset |- 20 - mv |-
LCD system operating _ o
SID157  |l.cpop1 current Vbias = 5V ~ 2 32 x 4 segments at 50 Hz 25°C
LCD system operating mA
SID158 |l cpop2 current Vbias = 3.3V ~ 2 - 32 x 4 segments at 50 Hz 25°C
%24 LCD B IRENE FANAE 1L
Spec  |p ter | Descripti Min | T M Unit | Details/conditi
ID# arameter | Description in yp ax ni etails/conditions
SID159 |Ficp LCD frame rate 10 50 150 Hz |-
AR
10. A EARIE
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5.5 FE28

+ 25 Flash E R
Spec ID# | Parameter Description Min | Typ | Max | Unit | Details/conditions
SID173 Vpe Erase and program voltage |1.71 |- 5.5 v -
+ 26 Flash X7 ALA&
Details/
Spec ID# | Parameter Description Min | Typ | Max | Unit | conditions
[11] Row (block) write time ~ ~ Row (block) =
SIb174 TrowwriTe (erase and program) 20 ms 256 bytes
SID175 TROWERASElllJ Row erase time - - 16 ms -
SID176 TROWPROGRAM[H] Row program time after _ B 4 ms -
erase
SID178 TauLkeRASE Bulk erase time (256 KB) |- - 35 ms -
siD1801% [Tpeyprogt Total device program time |- - 7 s -
sID181*2 [Fenp Flash endurance 100K |- - Cycles |-
[12] Flash retention. Tp< 55°C, ~ ~ -
SID182 Frer 100 K P/E cycles 20
Flash retention. T, < 85°C Years
[12) |_ . Tp< 85°C, ] ] _
SID182A 10 KP/E cycles 10
SID182B  |Freto Flash retention. T,< 105°C, |10 |- - Years |Guaranteed by
10K P/E cycles, < three characterizatio
yearsat Ty =85°C n.
SID256 Number of wait states at CPU execution
TWS48 48 MHz 2 - - from Flash
Number of wait states at CPU execution
SIb257 TWS24 24 MHz ! - - from Flash
AR

1L AIRERERZ20ZEVWHKENNE, EXERMERNIBNE ST, SNSPIERFREFBERERIE
ZIRIERTER. ENURELE XRES 5l BMEEI. CPU SIFFIRSHEIAR. A EREIREFIU

KEIH, EERERXESEMBREATEHRMA,
12. RAF 4 RIE
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5.6 ARHEAEIR
5.6.1 L EBE i (POR)
x 27 FEBE{ (PRES)

Spec ID# | Parameter Description Min | Typ | Max | Unit | Details/conditions
SID.CLK#6 |SR_POW- Power supply slew rate 1 - 67 V/ms |At power-up

ER_UP and power-
down

SID185M3 |VRisipor Rising trip voltage 0.80 |- 1.5 \Y -

SID186!*3! |VeaLLipor Falling trip voltage 070 |- 14 -
=28 VccpBI2 BN (BOD)

Spec ID# | Parameter | Description Min | Typ | Max | Unit | Details/conditions
SID190!! VEALLPPOR BOD trip voltage in Active (148 |- 162 |V -

and Sleep modes
sID19283) \Veu ppsip |BODtripvoltageinDeep |11 |- 1.5 -
Sleep
5.6.2 Swp #[M1
®29 SWD #ZOFSE
Details/

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

SID213 F_SWDCLK1 3.3V<Vpp<5.5Y - - 14 SWDCLK =1/3 CPU
MH clock frequency
z
SID214 F_SWDCLK2  [1L.71V<Vpp<3.3V - - 7 SWDCLK=1/3 CPU
clock frequency

sID2151  |T_SWDI_SETUP|T = 1/f SWDCLK 025*T |- |- -

sID2161*  [T_SWDI_HOLD |T=1/f SWDCLK 0.25*T |- |- -

ns

sID217* |T_SWDO_VALID |T=1/f SWDCLK - - 05T -

SID217A1** |T_SWDO_HOLD |T = 1/f SWDCLK 1 - - -
TR

13. (A%FIMIRIE)
14. HIKIHRIE
15. X33 F TACERESEE Y, meaEN 85°C,
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5.6.3 N ER 25
& 30 IMO E R FIA&
(i IHRIE)
Spec ID# Parameter Description Min | Typ | Max | Unit | Details/conditions
SID218 limo1 IMO operating current at |- - 250 MA -
48 MHz
SID219 limoz IMO operating current at |- - 180 MA -
24 MHz
&31 IMO 3Z 7RI
Spec ID# Parameter Description Min | Typ | Max | Unit | Details/conditions
At -40°C to 85°C, for
industrial
[17] ~ ~ temperature range
extended industrial
range parts
At -40°C to 105°C, for
16, 17] ~ ~ all extended
SID223A 25 1% lindus- trial
temperature
range parts
At -30°C to 105°C, for
Frequency variation at enhanced IMO
SID223B1S 17 |F 200 24,32, and 48 MHz - - 20  |% extended industrial
(trimmed) temperature range
parts
At -20°C to 105°C, for
enhanced IMO
SID223Cl16: 17] - - +15 % extended industrial
temperature range
parts
At 0°C to 85°C, for
enhanced IMO
SID223D16: 17 - - +1.25 |% extended industrial
temperature range
parts
SID226 TsTARTIMO IMO startup time - - 7 Hs -
SID228 T jiTRMSIMO2 RMS jitter at 24 MHz - 145 |- ps -
AR

16. 18588 IMO ¥ BEESEREFHIA T RENT BT WRECEE M. BXMEIRFIERE MO ¥ RR

ESCEEARIIFAER

EIL:\’ 1

A= 3

£ % KBA235887,
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5.6.4 A BB IE R % 8%
= 32 ILo BRI
(i IHRIE)
L. . . Details/
Spec Parameter Description Min Typ | Max Unit conditions
ID#
SID231 |l o1 ILO operating current - 0.3 1.05 HA -
33 ILO ZZFERLIE
Spec ID#| Parameter Description Min Typ | Max Unit | Details/conditions
S|D234[18] TSTARTILOl ILO sta rtup time - - 2 ms -
S|D236[18] T|LODUTY ”_O duty CyCle 40 50 60 0/0 -
SID237  |FioTtrRiM1 ILO frequency range 20 40 80 kHz |-
5.6.5 B $ R {4z % 8% (WCO)
% 34 wco Jig
Spec ID#| Parameter | Description Min | Typ | Max | Unit | Details/conditions
SID398 FWCO Crystal frequency - 32.768 |- kHz |-
SID399 FTOL Frequency tolerance - 50 250 ppm |With 20-ppm crystal
SID400 ESR Equivalent series resistance |- 50 - kQ -
SID401 PD Drive level - - 1 uw -
SID402  |TSTART Startup time - - 500 ms -
SID403  |CL Crystal load capacitance 6 - 125 |pF -
SID404  |CO Crystal shunt capacitance - 135 |- pF -
SID405  |IWCO1 Operating current (High power |- - 8 HA -
mode)
5.6.6 SMERE B
&35 SMEB BT $RAISE
Spec ID#| Parameter | Description Min Typ | Max Unit | Details/conditions
SID305/18! [ExtClkFreq  |Block current 0 - 48 MHz |-
SID30618! [ExtClkDuty  |Duty cycle; measured at Vpp, [45 - 55 % -
5.6.7 SMEB gR A HRS7 28 F0 PLL
% 36 SN BB & EHR %25 (ECO) Mg
L. . .| Details/
Spec ID# | Parameter | Description Min Typ | Max Unit | conditions
sID31618) |IECO1 Block current - - 15 mA |-
sIp317(18! |[FECO Crystal frequency range 4 - 33 MHz |-
AR
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= 37 PLL #LA&
Spec ID# Parameter | Description Min | Typ | Max | Unit | Details / conditions
SID410 IDD_PLL_48 |In=3 MHz, Out=48 MHz - 530 610 HA -
SID411 IDD_PLL_24 |In=3 MHz, Out=24 MHz - 300 405 MA -
SID412  |Fpllin PLL input frequency 1 - 48 MHz |-
PLL intermediate frequency; -
SID413  |Fpllint prescaler out 1 - 3 MHz
VCO output frequency before -
SID414  |Fpllvco post-divide 225 |- 104 |MHz
VCO Output post-divider -
range; PLL output
SID415  |Divvco frequency is 1 - 8
Fpplvco/Divvco
SID416  |Plllocktime |Lock time at startup - - 250 us -
SID417  |Jperiod_1  |Period jitter for VCO =67 MHz | - - 150 |ps Guaranteed by design
SID416A |Jperiod_2  |Period jitter for VCO <67 MHz | - - 200 |ps Guaranteed by design
5.6.8 RZEToh
< 38 ARYGTEF AL
Spec ID#| Parameter| Description Min Typ | Max | Unit | Details/conditions
SID2621! TelkswitcH | System clock source switching|3 - 4 Periods|-
time
5.6.9 &EEee1o
& 39 SMART /0 #Z53E R ja] (58 ET0 T AVIER)
Spec p D - Mi T M Uni Detail diti
ID# arameter | Description in yp ax nit etails/conditions
SID252 | PRG_BYPAS |Max delay added by Smart /0 |- - 1.6 ns -
S in bypass mode

R
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CY8C4546AZI-S473 48 | 64 16 |X 2 2 1Msps |— [X 2 8 4 X 16 (38 |X - - - -40to 85
45x6 CY8C4546AZI-S475 48 | 64 16 [ X 3 2 1Msps |- [X 2 8 5 X 16 |53 |- X - - -40 to 85
CY8C4546AXI-S475 48 | 64 16 [ X 3 2 1Msps |— [X 2 8 5 X 16 |53 |- - X - -40 to 85
CY8C4547AZI-S453 48 | 128 |32 [X 2 1 1Msps |— [X 2 8 4 X 16 (38 |X - - - -40to 85
CY8C4547AZQ-S453 |48 [ 128 |32 [X 2 1 1Msps |- [X 2 8 4 X 16 |38 [X - - - -40to 105
CY8C454T7AZI-S455 48 (128 |32 [X 2 1 1Msps |— [X 2 8 5 X 16 |53 |- X - - -40 to 85
CY8C4547AZQ-S455 |48 | 128 |32 |X 2 1 1Msps |- [X 2 8 5 X 16 |53 |- X - - -40to 105
CY8C4547AZI-S463 48 (128 |32 [X 2 1 1Msps | X [X 2 8 4 X 16 |38 [X - - - -40 to 85
CY8C454TAZI-S465 48 (128 |32 [X 3 1 1Msps | X [X 2 8 5 X 16 |53 |- X - - -40 to 85
asxt CY8C4547AZI-S473 48 | 128 |32 (X 2 2 1Msps |- [X 2 8 4 X 16 (38 |X - - - -40to 85
CY8C454TAZQ-S473 |48 [128 |32 [X 2 2 1Msps |- [X 2 8 4 X 16 |38 [X - - - -40to 105
CY8C454TAZI-S475 48 (128 |32 [X 3 2 1Msps |— [X 2 8 5 X 16 |53 |- X - - -40 to 85
CY8C4547AZQ-S475 |48 | 128 |32 |X 3 2 1Msps |- [X 2 8 5 X 16 |53 |- X - - -40to 105
CY8C4547AXI-S475 48 (128 |32 [X 3 2 1Msps |— [X 2 8 5 X 16 |53 |- - X - -40 to 85
CY8C4547AXQ-S475 |48 |128 |32 (X 3 2 1Msps |— [X 2 8 5 X 16 |53 |- - X - -40 to 105
CY8C4548AZI-S475 48 | 256 |32 [X 3 2 1Msps |- [X 2 8 5 X 16 |53 |- X - - -40to 85
CY8C4548AXI-S475 48 (256 |32 [X 3 2 1Msps |— [X 2 8 5 X 16 |53 |- - X - -40 to 85
CY8C4548AZI-S483 48 (256 |32 [X 2 2 1Msps | X [X 2 8 4 X 16 |38 [X - - - -40 to 85
CY8C4548AZQ-S483 |48 | 256 |32 [X 2 2 1Msps | X [X 2 8 4 X 16 (38 |X - - - -40to 105
45x8
CY8C4548AZI-S485 48 (256 |32 [X 3 2 1Msps | X [X 2 8 5 X 16 |53 |- X - - -40 to 85
CY8C4548AZQ-S485 |48 | 256 |32 [X 3 2 1Msps | X [X 2 8 5 X 16 |53 |- X - - -40to 105
CY8C4548AXI-S485 48 | 256 |32 [X 3 2 1Msps | X [X 2 8 5 X 16 |53 |- - X - -40to 85
CY8C4548AXQ-S485 |48 256 |32 [X 3 2 1Msps | X [X 2 8 5 X 16 |53 |- - X - -40 to 105
Datasheet 45 002-26354 Rev. *G
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ERPAAANBMEZET U THRMGRS B

Field Description Values Meaning
CYsc Cypress prefix - -
4 Architecture 4 PSoC™ 4
A Family 1 4500S family
B CPU speed 2 24 MHz
4 48 MHz
C Flash capacity 4 16 KB
5 32 KB
6 64 KB
7 128 KB
DE Package code AX TQFP (0.8-mm pitch)
AZ TQFP (0.5-mm pitch)
LQ QFN
PV SSOP
FN CSP
F Temperature range | Industrial' -
Q Extended industrial
S Series designator S PSoC™ 4 S-series
M PSoC™ 4 M-series
L PSoC™ 4 L-series
BL PSoC™ 4 BLE-series
XYZ Attributes code 000-999 Code of feature set in the specific family
B[R SRA):
Example CY8C4 ABCDEF -S XYZ
Cypress (an Infineon company) prefix —_l_ ‘
4:PSoC™4 Architecture l
1: 45008 family Family within architecture
4: 48 MHz CPU speed
5: 32KB Flash capacity
AZ/AX:TQFP Package code
I Industrial Temperature range
Series designator
Attributes code
Datasheet 46 002-26354 Rev. *G
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7 HEER

PSoC™ 4500S £ FH 64 LEAD TQFP. 64LD TQFP. 48LD TQFP # 68 LEAD QFN 13, FERTMZECEEIE

B/ R 41,

xra HIRFR
Spec ID# Package Description Package dwg
BID20 64 LEAD TQFP 14 x 14 x 1.4-mm height with 0.8-mm pitch|51-85046
BID27 64LD TQFP 10 x 10 x 1.6-mm height with 0.5-mm pitch|51-85051
BID70 48LD TQFP 7 x 7% 1.4-mm height with 0.5-mm pitch |51-85135
BID71 68 LEAD QFN 8 x 8 X 0.9-mm height with 0.5-mm pitch |{002-15530
R4 HICHRITE
Parameter | Description Package Min Typ | Max | Unit
Ta Operating ambient ~ -40 25 105 |°C
temperature
T, Operating junction ~ -40 - 125 °C
temperature
Ton Package 0, 64 LEAD TQFP (0.5-mm |~ 46 - °C/Watt
pitch)
Tic Package 8, 64 LEAD TQFP (0.5-mm |~ 10 - °C/Watt
pitch)
Ta Package 6. 64LD TQFP (0.8-mm pitch) |~ 368 |- °C/Watt
Tic Package 0, 64LD TQFP (0.8-mm pitch) |~ 94 |- °C/Watt
Toa Package 0., 48LD TQFP (0.5-mm pitch) |~ 394 |- °C/Watt
Tuc Package 0,c 48LD TQFP (0.5-mm pitch) 9.3 - °C/Watt
Ton Package 0. 68 LEAD QFN (0.5-mm - 21 - °C/Watt
pitch)
Tac Package 0,c 68 LEAD QFN (0.5-mm - 88 |- °C/Watt
pitch)
& 43 EIRIFIEERE
Package Maximum peak temperature | Maximum time at peak temperature
All 260°C 30s
xRa4 AR HELR (MSL), IPC/JEDEC J-STD-020
Package MSL
All MSL 3
Datasheet 47 002-26354 Rev. *G
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7.1 FRE

D
D1
64 49
FIHHHHHFIH|HHFIFIHFIHFI
e o £ 48
[mm) jmm} l
) i —
== == Ly
[mm) jmm
== m
STAND-OFF
= =5 Al GAUGE PLANE
E El ]
fmm _:I:l '— e
. e =
[mm) jm ’
) jmm
[mm) jmm
16 /D 33
AR— L LEL R L
17 32
TOP VIEW DETALL A
SEATING PLANE 02 I~
8> a2 NOTE:
re 4 T THIS PACKAGE CAN HAVE
[
| FORRAARAAARA AL
[2lown]T |, \ ) OR
N4
TOP LEFT SIDE “4" CORNER
CORNER CHAMFER CHAMFER
SEE DETALL A
SIDE VIEW
DIMENSIONS :
SYMBOL NOTE
MIN. NOM.[MAX.| 1 JEDEC STD REF MS-026
A — | —|[1:60 2. BODY LENGTH DIMENSION DOES NOT
Al 005 — 015 INCLUDE MOLD PROTRUSION/END FLASH
A2 T35 1401 1.45 MOLD PROTRUSION/END FLASH SHALL
NOT EXCEED 0.0098 in (0.25 mm) PER SIDE
D 15.75]16.00116.25 BODY LENGTH DIMENSIONS ARE MAX PLASTIC
D1 [13.95[14.00]14.05 BODY SIZE INCLUDING MOLD MISMATCH
E 15.75[16.00|116.25| 3. DIMENSIONS IN MILLIMETERS
E1  [13.9514.00[14.05
R1 008] — [o020
R2 |008] — [020
[) o [— |7
01 0 |[— [ —
02 11° | 120 | 13°
¢ — [ —Toz20
b 0.30] 0.35] 0.40
L 0.45] 0.60| 0.75
L1 1.00 REF
L2 0.25 BSC
L3 Jooo] —]—
e 0.80 TYP 51-85046 *H
v, S| A
E 7 64 5| TQFP 14.0x14.0x1.4 MM A64SA, i13E5ME, (PG-TQFP-64)
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64 Lead Thin Plastic Quad Flatpack 10 X 10 X 1.4mm — Ab64

12.00£0.25 SQ DIMENSIONS ARE IN MILLIMETERS
——— 10.00£010 S@ ———~
“ o o -1
ARAAAAARAARAARAA
STAND-OFF (
== O £ 48 002 hin: j] C :J:U:LEL . [025] GAUGE PLANE
= = 3%
== |25 0.50 BSC. } -
% .ﬁ 0.60£0980N.
16 55 == 3 DETAILA

LLLLEELREREERERE]

NOTE: PKG. CAN HAVE

=y - [

N L40£005
l_( TOP LEFT CORNER CHAMFER 4 CORNERS CHAMFER

s

0.20 MAX
[J 51-85051 *D
SEE DETAIL A

& 8 64 5|Bi) TQFP 10x10x1.4 MM A64SB, $1#E9MZ, (PG-TQFP-64)

SEATING
PLANE

5.00£0.25 SQ
7.00£0.10 sS@

DIMENSIUNS ARE IN MILLIMETERS

0.20£0.05

()
o
—

'H

iEGELEELE

0° MIN:
R 0.08 MIN,
0.20 MAX.
STAND-OFF
{ 005 MIN,
015 MAX. _] GAUGE PLANE

172

020 MIN,
l=——0.6010.15
1.00 REF.
; DETAIL A
Slen] | | A
0.20 MAX. / B
SEE DETAILA
51-85135*C

9 48LD TQFP 7x7x1.4 MM A48, 3EYME, (PG-TQFP-48)
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— $[o10@[c[A]B]

D [

Rl — ] 102

[610] 31]'III'III'I]'I]'III'III'II] 1
o 1o]c _ LII_ILILILIIJLIJ'_m &[0 0@[c[AlE
2X =
| m—
|
| —
| —
=
|
[E] oo<E =— [e2]
=
|
—
| m—
—
—_— /‘\ EDG
INDEX MARK ' L L
A o i B o [ 0.10®][C|A]B]
- Jo.10]C] /AR CEEQIE

BOTTOM VIEW

[/To.10][c]

SEATING PLANE

A
SIDE VIEW
NOTE
DIMENSIONS 1. ALL DIMENSIONS ARE IN MILLIMETERS
SYMBOL ' '
MIN. | NoM. | max. 2. DIMENSIONING AND TOLERANCING CONFORMS TO ASME Y14.5-1994.
N 90 3. N IS THE TOTAL NUMBER OF TERMINALS.

A 0.00 0.05 /A DIMENSION "b" APPLIES TO METALLIZED TERMINAL AND IS MEASURED
1 - : BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP.IF THE TERMINAL HAS

D 8.00 BSC THE OPTIONAL RADIUS ON THE OTHER END OF THE TERMINAL. THE
DIMENSION "b"SHOULD NOT BE MEASURED IN THAT RADIUS AREA.

E 8.00 BSC

&ND REFER TO THE NUMBER OF TERMINALS ON D OR E SIDE.
b 0.15 | 0.20 | 0.25

6. MAX. PACKAGE WARPAGE IS 0.05mm.
D2 6.20 BSC

7. MAXIMUM ALLOWABLE BURRS IS 0.076mm IN ALL DIRECTIONS.
E2 6.20 BSC

&PIN #1 1D ON TOP WILL BE LOCATED WITHIN INDICATED ZONE.
e 0.40 BSC

&BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT
Cc 0.30 REF SINK SLUG AS WELL AS THE TERMINALS.
L 0.35 | 0.40 | 0.45 10. JEDEC SPECIFICATION NO. REF : N/A

002-15530 *A
= 10 68 LEAD QFN 8.0X8.0X0.9 MM VNBO68/LT68E 6.2x6.2 MM EPAD (SAWN) , #f#EIMiZ,

(PG-VQFN-68)
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+ 45 A P E A SERRIE
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, GP1O 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

DSl digital system interconnect

DWT data watchpoint and trace

ECC error correcting code

ECO external crystal oscillator

EEPROM electrically erasable programmable read-only memory

EMI electromagnetic interference

EMIF external memory interface

EOC end of conversion

EOF end of frame

EPSR execution program status register

ESD electrostatic discharge

ETM embedded trace macrocell

Datasheet 51 002-26354 Rev. *G
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Acronym Description
FIR finite impulse response, see also IIR
FPB flash patch and breakpoint
FS full-speed
GPIO general-purpose input/output, applies to a PSoC™ pin
HVI high-voltage interrupt, see also LVI, LVD
IC integrated circuit
IDAC current DAC, see also DAC, VDAC
IDE integrated development environment
I2C, or lIC Inter-Integrated Circuit, a communications protocol
IR infinite impulse response, see also FIR
ILO internal low-speed oscillator, see also IMO
IMO internal main oscillator, see also ILO
INL integral nonlinearity, see also DNL
I/O input/output, see also GPIO, DIO, SIO, USBIO
IPOR initial power-on reset
IPSR interrupt program status register
IRQ interrupt request
IT™ instrumentation trace macrocell
LCD liquid crystal display
LIN Local Interconnect Network, a communications protocol.
LR link register
LUT lookup table
LVD low-voltage detect, see also LVI
LvI low-voltage interrupt, see also HVI
LVTTL low-voltage transistor-transistor logic
MAC multiply-accumulate
MCU microcontroller unit
MISO master-in slave-out
NC no connect
NMI nonmaskable interrupt
NRZ non-return-to-zero
NVIC nested vectored interrupt controller
NVL nonvolatile latch, see also WOL
opamp operational amplifier
PAL programmable array logic, see also PLD
PC program counter
PCB printed circuit board
PGA programmable gain amplifier
Datasheet 52 002-26354 Rev. *G
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Acronym Description
PHUB peripheral hub
PHY physical layer
PICU portinterrupt control unit
PLA programmable logic array
PLD programmable logic device, see also PAL
PLL phase-locked loop
PMDD package material declaration data sheet
POR power-on reset
PRES precise power-on reset
PRS pseudo random sequence
PS port read data register
PSoC™ Programmable System-on-Chip™
PSRR power supply rejection ratio
PWM pulse-width modulator
RAM random-access memory
RISC reduced-instruction-set computing
RMS root-mean-square
RTC real-time clock
RTL register transfer language
RTR remote transmission request
RX receive
SAR successive approximation register
SC/CT switched capacitor/continuous time
SCL I°C serial clock
SDA I°C serial data
S/H sample and hold
SINAD signal to noise and distortion ratio
SIO special input/output, GPIO with advanced features. See GPIO.
SOC start of conversion
SOF start of frame
SPI Serial Peripheral Interface, a communications protocol
SR slew rate
SRAM static random access memory
SRES software reset
SWD serial wire debug, a test protocol
SWv single-wire viewer
TD transaction descriptor, see also DMA
THD total harmonic distortion
Datasheet 53 002-26354 Rev. *G

2024-03-01



PSoC™ 4500S MCU

EF Arm® Cortex®-M0+ CPU < in ﬁ neon :

4aRRIE
+®as AP EARYERRIE (%)
Acronym Description
TIA transimpedance amplifier
TTL transistor-transistor logic
TX transmit
UART Universal Asynchronous Transmitter Receiver, a communications protocol
UDB universal digital block
UsB Universal Serial Bus
USBIO USB input/output, PSoC™ pins used to connect to a USB port
VDAC voltage DAC, see also DAC, IDAC
WDT watchdog timer
WOL write once latch, see also NVL
WRES watchdog timer reset
XRES external reset /O pin
XTAL crystal
Datasheet 54 002-26354 Rev. *G
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& 46 THER{L
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
uH microhenry
us microsecond
uv microvolt
pW microwatt
mA milliampere
ms millisecond
mV millivolt
nA nanoampere
ns nanosecond
nv nanovolt
Q ohm
pF picofarad
ppm parts per million
ps picosecond
s second
sps samples per second
sqrtHz square root of hertz
v volt
Datasheet 55 002-26354 Rev. *G
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Document "
version Date of release | Description of changes
*B 2020-03-18 Release to web.
Added ModusToolbox™ in Features.
*C 2020-12-23 Updated Development ecosystem.
Updated Conditions for SR_POWER_UP in Table 27.
Updated Table 31: Updated spec SID223 and SID223A. Added specs SID223B
*D 2022-07-28 through SID223D.
Converted to Infineon template.
*E 2023-01-23 Updated the footnotes in IMO AC specifications.
Added 68-pin QFN in “Pinouts” on page 14 and updated GPIO by
package. Added 68-pin QFN in the section “Ordering information” on
page 45.
*F 2023-04-26 Updated Table 41 and Table 40 with 68-pin QFN.
Added title for Figure 10.
Updated the pin list in description of Pinouts and Packaging.
Added the Package information for 68-pin QFN in Table 41.
Updated 53 GPIO to 57 GPIO throughout the document.
Fixed broken links.
Updated packing diagram titles with IFX package code for Figure
. 7, Figure 8, Figure 9 and Figure 10.
G 2024-03-01 Updated Figure 8: 51-85051 *D to 51-85051 *E.
Removed CY8C4546LQI-S476, CY8C4546LQQ-S476, CY8C454TLQI-S476,
CY8C4547LQQ-5476, CY8C4548LQI-S486, CY8C4548LQQ-5486 from Table
40.
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