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« RUNIZCPUF RS

AFRE: TEPSoC™64 H, Cortex® MO+ REBRETFRLAINEE, FAoIBTRBRER,
- 150 MHz Arm® Cortex® -M4F (CM4) CPU, BB RFHAFE. FRMAFERIFETT (MPU)
- 100 MHz Cortex® -M0+ (CM0+) CPU, B 5 FHAFEF MPU
- BFPENEF 1.1V E 0.9V BRI EBIRERE

- L1VARZIEITEH THBER CPU BIARIER
¢ Cortex®-M4: 40 yA/MHz
¢ Cortex®-MO0+: 20 uA/MHz

- 0.9 VOB ITR S TRIE M CPU BmRIER
¢ Cortex®-M4: 22 uA/MHz
¢ Cortex®-M0+: 15 yA/MHz

- REM DMA IEHI2S, 3285 16 MEHEE

¢ AEFRS
- 832 KB N BTEFIAITF. 32 KB 4HBIRITE (AUXflash) #l 32 KB EsfZiAITF (SFlash); SZ#FE1IEED
B (RWW), M1 8 KB AEETE, &1 CPU—
- 176-KB SRAM, 5 BB RFNEUBRIFTHIThEE
- —RMRIYRIZ (OTP) 1 Kb eFuse [£7!)

BT RIS IER (RoT)

- RoT EFAATHBEIAE. NEARTRAMERCERH, AIEEE ZRBRE TR
- X¥FA]S RoT H1#, LAEPSMEHEH 21T OEM (SR IASS ML 2B 5h

- REERESEPEME—RYILE D SR, JATIAENER
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- RIENEEETUNARENEGFERARARNZE R
- EFECCHBEHERIRIE
v BORS IS INERER
- FRE MCUBoot T HS| SINEIZRE, 3% PSoC™ 64 RFIFHIT T 1L
- T ERY5 | SINEFEF 2B HIX M, BT, Bl EMEEZNER N BERFE S
- SEERIRIXN SRR B ER, USAERNLHEL SRS

 (RDHFEIR(ERVEBESEE: 1.7-V ~ 3.6-V

- SNMERER A S AR BRI

- RERERIEICET N 7 A, 1R 64 KB SRAMKRA
AR
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- Esg#HZH (SIMO) DC-DC PE[E4L#EEs, <1 pARESER
- BHE64FTHATEM LA BT #HRY & 913

v RIEAIETEhIEIR
- 8 MHz AEBEIR7H2S (IMO), FEEH £22%
- FBIRINAE 32 kHz AEPIRER IR FH2s (ILO)
- B EREIRH%E (16 MHz = 35 MHz #1 32 kHz)
- FF(E1E Y #ERE A BIFEER (PLL)
- PASTEF (FLL), FAFEZ4M IMO 4=
- IMGETER D ITBE, SERFERENAN/NER

» Quad-SPI (QSPI)/&B{TTFfiE2sHE O (SMIF)
- MINERALE SPIIRITEHRAT (XIP)
- BB INZEAORREE
- 4KB &7, LEMRBHINFELINESHI XIP M8
- TR, WK M. WOLM)/\&iEO, FHEE5A 640 Mbps

v DERGBIREHES
- THRIR% 9 M EHRSZ 8 Matis
v BBITIB(E
- A NETTRY IR E BB TiB{S 1R (SCB)
« J\~SCB: AIBZE /Y SPI. I1°C, or UART
—ANRERERR SCB : RIEZE U SPI 8% 1°C
- USBERZ3HEO

BT RS
- WABRE EEE] (POM) BEM M RBEI 2SR (TOM) IR 12S @&

o TEBTFNBKOREE E A HI2S
- =T+ ZANERES/ATEES /Ko TR E A H 28 (TCPWM)
- TEFROITFXFFIRR. BSEXFHRENIE
- EFLER2EH Kill 5 Stk

v AJRIERUIRINETR
152#63‘?-)%\ 1 MspsEHEFZERMSARADC, AEESD. RImRAMNEGES KFIIINEEN 1618
e
- RERERMAERER TER MEIIFEL RS T A
- REREERIIEIZEEADC
- — 12 (UBERRBURFE 2SS (DAC) , FREMTE)NF2us
- I EERFREEXNEERASS

v %3X 100N AT 4RFE GPIO
- N Smart1/0iwE (16 1N1/0) , BITE GPIO 5l E#1THR/RIZEE ; IERAREREREREEA
- T%#ﬂ[aﬂﬂi‘t IXheRE M EIEER
NN E (OVT) 516

« BRI
- CAPSENSE™ BB R &R ERVSEMELL (SNR). RIATZ ML IEEZ =X INEE
- TS FERA B R ERIER
- BapEESIET (SmartSense)

¢ RENNERS
- XYFRFOIEXT FRINZR 75 54 FO G 75 BRI ER AV R 44 N 3R
- ERENEEERLES (TRNG)
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' AlRIERF R
- TIANRIZEIER, S MRE s M REITM— 8 B EZE (FABAEF IR uDB)
- AJRAEERARET (7). F1F88) I Verilog AI4RIZHR
- RORRMAIMG A S EFR uDB SEILEEIME (BI%0 LING UART. SPI. IC. S/PDIF FIELMIAHN) «
B EERR. RHENLES (PRS) £ ZEINEE,

53
MRS IR EAR B A R
- 124-BGA

v IGFIRFIFELT
- FEERERID (1211) : 0x100
- TB/RBRAEITID: 2/4
- Ef$18iT: Rom Boot: 4.1, Flash Boot: 4.0.2.1842 (& llBoot X Z£43)
ZE@ARVIABRLET swl #OREM JTAGID, ER—1 321D, HA:
- RERARBFEBILERE, ETEIERRRAE
- BTROAEHFENN FEMES, Hla0+7stE i E4B0”
- M REBREFTEHNES D, EAGIFR+EHSIER 069"
E 4 AT LAE A Silicon ID 24tV FRIREX Silicon ID #1 ROM BEp#kiE. BZER, ESHERASEFMH
(TRM) -
B] LUE M IS EItE 0x1600 2004 32BY Flash Boot it s, BXEZER, BEERAZARSEFM (TRM) .
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1 FRESRS

1.1 PSoC™ 6 MCUE R

ZKZTE www.infineon.com HIRETFEERIEIE, HBIERIEFESGIER PSoC™ 234, HIREREUHIGH
ERIIEHIEITH, LR PSoC™6 MCU FBHI B EBHEIETIR

o BIiR: PSoC™ = RS, PSoC™ IRELE
o« FEERIERRER . PSoC™6 MCU

v RAZERR REMBMEISRN 2. NAEICEE:

- AN221774: Getting Started with PSoC™ 6 MCU
- AN210781: Getting Started with PSoC™ 6 MCU with Bluetooth® Low Energy Connectivity
- AN218241: PSoC™ 6 MCU Hardware Design Guide
- AN213924: PSoC™ 6 MCU Device Firmware Update Guide
- AN219528: PSoC™ 6 MCU Power Reduction Techniques
- AN85951: PSoC™ 4, PSoC™ 6 MCU CAPSENSE™ Design Guide

s REERG BT oA, rlihn LU HtESREY: Infineon GitHub repositories o
v ERSZEFH (TRMs) IF4NE T PSoC™ 632 F1 3 1728
v PSoC™ 6 MCUZRTERISEIR XTI PSoC™ 6 MCUIE R KM Z B T RIZHNMNER B,
' FEATH
- ModusToolbox™ 3BT a8 KR T AN HFELIMEF S BHA
- “R4 JE)” SDK BIEEEEFFT A PSoC™ 64 MCU N IEFFABMFrE E. TEMRAIMNE,
- CYS8CPROTO0-064S1-SB!2 PSoC 64 "&2BE) "REIGITEN: RMAEBHEHFE, SAIAT PSoC64
CYB06447BZI-D54 = ma %AV it F1E R,
- PSoC™ 6 CAD FF N'E A TRIEHEREMRIEE TR, ©FiEH BspL X4 M 1BIs EE
IENINSR WA 72, E3E PSoC™ 6 MCU 101 R 51,

BT HEREFEREMX TUSATR. R4S RKIPSOC FAERR, HIgET—
Z["JHJ PSOC™ 6 MCU Community .

AR
2. SRR TE U R B AR A R o
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1.2 ModusToolbox™ {4

ModusToolbox™ MR VEZNZ T A TRANMNHENSGEEES, NEIEMSHI MCUMTARTIRME TR
RV &R (RS,

» 2 - ERENRBEENER
v RIE - (RAI U B SN TIE R ERXERR
v RFA - REI A RRSIREERNRIR
CRTEGitHub LI T AEHUISEE, BiE:
v SROEEHE—ERIBEIRZIFE (BSP)
'V RERR, SIEEHHKRE (HAL) FIMEIREHIERFE (PDL)
v FRE)4 3245 CAPSENSE™ |« {RINFEIE F MMesh LS F1T L ST INRE
v —E[ZNEE 2 ENRNABER PR AEER

AR HALIRET —1E4%. EHnE0, BTFEREEMFERAR WE MCU EHNEHER, E2— 1 BA
20O, TRTFEIERA. flw, EFEREME APIFET PSoC™6 PDL, {EPDLA T FRBEIKEIMS
Ihee. BMENAREFNENSIFEEFHANITS, SRR HALERR. F@AEORLIE
KEPAB-

ModusToolbox ™ MRS EMARKIFIRTLX, AIBEMENENITERENEERALIME, EEENE
@UL%& IMEFIEECEZS. EFEEIREs UM FAIEA ModusToolbox Eclipse IDE.  30E 1 Fiiro BX{EH

KXETEMEE, 152K ModusToolbox ™ {4, LAKz AN228571: Getting Started with PSoC™ 6
MCU on ModusToolbox _ER{F A,

HP roject Creator 1.1 - Select Application - [m] X
|
o‘“ Create an example for your BSP -
pes J vy_tiello_world & Library Manager 1.1 : i . o x
Settings  Help ) Add/Update Libraries
Loc C: Users fjett/mtw
Directory: | CifL /_Hello_world Browse.
C:/Users/] tw/My_Hello_World/libs/TARGET_CV8CKIT-
B C/Users/jetymtu/ My Hello World/ibs/T & Project: C:Jusers/jett/mtw/My_Helo_World &
Cryptography SHAT File Edit View Help
Cryptography TRN Active BSP: | CYBCKIT-062-WJ File Edit Source Refactor MNavigate Search Project Run Window Help
CY8C6247B21-D54 CYW4343WKUBG
EmetEsoch b Tl | B~ R B F oD ¢ 22lsims - HnE
i tsfip’;‘]"g_( Peripherals | Pns | AnalogRoutng | System | Peripherall [Enter fiter text = 2 R ekt Y
amin OLED freel — 217 B | (oo | s B Pr. 3 = B  [{READMEmMd | (g mainc 3 ==
Fault Handling 9 Configure ¥ BES - &
GPIO Interrupt e ‘l z Name(t  Name o ki #inc “c b
eripherals - £ main.c ~ : ! o E
o perip PSoC 6 Middleware i #inc cyhal. Use an Eclipse IDE
12C Mast MG v/ capsen: ) LICENSE #in " =
\ZCM t Ez\ECS\ + Digital csdade #in - foih" ¥/ (optional)
SRt PDM-PCM Converter 0 audios: ;i:'“‘ le.
and PWM (TCPWIM) 0 e E!\ L T %
and PWM (TCPWM) 1 emuin < i >
jtal B udb_0 D e el
usbdev g Qui.. =g
CYBSP. ~ WiFi Middleware librari * LEl link timer clock value in Hz J
- IwiP #define LED_BLINK_TIMER_CLOCK_HZ (18868)
LCD Direct Drive 0 lcd_0_¢ mbedTLS &, Build My_Hello_World Application ~
” = g o : /* LED blink timer period value */
Mutti-Counter Watchdog Timer (MCWDT) 0 sres P — o Clean My_Hello Werld Application HdeFine LED BLINK TINER PERIOD (3999)
@ Mutti-Counter Watchdog Timer (MCWDT) 1 srss
]
e elle_World Debug (ILink) s e
'orld Debug (KitProg3) e e e i
ouErru B i ”
= |Fix D
& Console 13 X% EeEERECS-=0
Readly Lit <terminated> My_Hello_World Debug (JLink] [GDB SEGGER J-Link Debugging] JLinkGDBServerCL.exe
» Tools
v
< >
Writable Smartinsert | 1:1 L
£33 ™
z
= 1 ModusToolbox™ 3R+ T
*
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2 EIRHITHEE

Infineon

3BTRTEEFRAENRHEBENEHNE, MERIEET 7T RRERENFERX TNEEEIE
e, SRAM TERERRMEIVTNEEIER 1%,

Color Key:
Power Modes and
Domains

CYB06447BZI-D54

PSoC 64 “Secure Boot” MCU

Programmable Analog

System LP/ULP Mode
CPUs Active/Sleep

System
DeepSleep Mode

System Resources

| SAR ADC 12 bit |
| DAC 12 bit |

System
Hibernate Mode

Backup
Domain

Power Clocks
ovP LVD IMO ECO
POR BOD FLL |2xPLL

Buck Regulator 2x MCWDT
PILO
] Lo | wot
RTC | WCO

PMIC Control

CPU Subsystem

Cortex M4F CPU
150/50 MHz, 1.1/0.9 V
SWJ, ETM, ITM,CT1

Cortex MO+ CPU
100/25 MHz, 1.1/0.9 V
SWJ, MTB, CTI

2x DMA
Controller

Crypto
DES/TDES, AES, SHA,
CRC, TRNG, RSA/ECC

Accelerator

F 3

Y

Peripheral clock (Clk_ peri)l

-~
Y

SARMUX

2x Opamp

Temperature Sensor

-~

Y

2% Smart 11O Ports

4—)| CapSense I1

LCD

v

F Y

-~
Y

LP Comparator

A

A
A 4

Programmable Digital: 12x UDB

Y

A J

32x TCPWM

F 3
Y
A A

A 4

SCB

8x 12C, SPI,

Peripheral Interconnect (MMIO, PPU)

-~
Y

UART, or LIN

h 4

<
12C or SPI -

Audio Subsystem

Y

Dsi
A
v
IO Subsystem: Up to 100 GPIOs (including 6 OVT), 124-BGA Package
Boundary Scan

Flash

F

Y

F 3
Y

]
w

F 3

POM-PCM

h 4

4—)| Profiler I:

eFuse: 1024 bits

QSPI (SMIF)

1024 KB + 32 KB + 32 KB [
8 KB cache for each CPU

System Interconnect (Multi Layer AHB, IPC, MPU/SMPU)

SRAM
288 KB

ROM
128 KB

A

USB-FS <

with OTF Encryption/Decryption

v

usB

PHY
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ZEmARYVEEEX1MBHINTE; BERRET 192 KBHASKER, RIT 832KBHNBIEFER. ©ifE
EEIX 288 MB Y SRAM; B21RE T 112 KBRARSEA, FIT 176 KB N BIEFEA.

PSoC™ 64 IXRFIRHEAT TR, ETF RoT WEmNEE, ZIRERAFBHESRNNAER. Lk,
ZHRMEINREER S HF AT AE HSM BRI EEIRE £, FHRIEFART, PSoC 64 EAFFEAR
FARIERNE T EERINZERS,

E=MAIAEEA, 2538 F cM4 F cMo+, BE— 1M EREARH. FrE RN EORTUEE~HEE
KAZA, BRI AEEERRIESEENENSERRE,

PSoC™ 6 MCUSSFRE NIEHFIEHrIEIZE. Mk, BIMBREIRME ZHXRF. W FIREHREE
BEIB TN ERIZEFYINNERERE, AILUKAZEREIREIED. FIERE. ANz
O&R AT A2,

BBEERN R LR (DoC) ThEE, ALUMERIFEMNE~HARGERKXASKTH#HIT2ENSEER. ©
AEBFHZEO. BiAEER. BilSThESR. REEBRENREERE, BIT2EF R,
ModusToolbox™ 3489 Eclipse IDE AXLEIGEIRIE T 2 EMBIREZEM AT, swJiEO( swbd
JTAG ) 5T WHREMNE=ATESLEESD. PSoC™ 6 EEZAIEIXIIAE. IEEBAMIRIZIRIFTHAEE,
HEAFER EAREERPIMEATEBINEE, MMRET ZRITELE2M.
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3 Ihek 5 BA

UTETHRT B 3 EEPFENE N INEERVEHE. ThEEfiRIE. EXEZEAREE, BEEHUTX
=

v IRERSZHFEL (BSP) XA

BSP AJ7EGitHub LIREX. EfSRVEZEMHRIT—E, HRERTEIKEINEENMF, HIaNEEHt
EEEXM. BotftlEMiEESE XM, BSP RESZIHEHMFENEME, &1 BSP H#AEHCHXHE,
BREESAPISE, FIgNRGl, WEEERITER0Z GitHub Wik EEHFRE Ha17] Y BSP,

R E API 2 Z F

RERBHHRE (HAL) IRt T — 1 a%iz0, BFEREMERARE VR MCU EREHIER, ER—
MNMEAEO, TRATFZImAY. BMENBEEFRNENEDEETHBANTSE, Ztal U F B
HAL EfEiE. FiEAMIEORGIEAISINEE. HAL APl 8 RHTEMIFMER, FH HAL IR
BN FBIEFE S B THM GitHub ZEETHE.

« IMEIREHEZRFE (PDL) N FRFZRR4RiZiE O (AP) & FAft
IMEIRTHIZFZE (PDL) & & A MIMEIRIIZRERE — N G aE R, FHZIFFRE PSoC™6 MCU
Frimik. XLEIRGHIIZEF ISR IHREIMR —H 5 FERRY APl, iXLE API 7£ PDL API 2EHhERENX
¥, {8/ PSoC™6 PDL BYRINFARZF =B oM GitHub FEETH E.

» B RS EFM (TRM)
TRM IR T IRERENRFFMER, NRFETHEPDL (IMEIREHEE) FRiGEIRG T HIREHIRE,
XEETRMZERANSE RN, SHEARTEINRBENENIMINGE, HERTSINRBEEMEEATH
121F, CTIRETEXERBAXSEFESNARKIES,

 FEREASEFMH
Hires IRMIBRE T IRB DA E T FRNTESIR, CEIEMESEFESFRIAEDE. elNAEIRE.
%/ RliE R M BRINRES. FrIEEHRENATESERARNSEESEEEM POL NEFIAFRIENIINEE,
1 ¥E, ModusToolbox 1 PDL AJRE R AR LEFEFHRIREFRFEARINEHBEZRHIABERIRER
INE M
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3.1 CPU MIE SR FRS

PSoC™ 6 EHBZMNE&FEITEE, W B 3 Fim. E1A3IZ: CPU. DMA IEHI88. QSPI. USBRI—MINZEHR
R, WE, FIEEMERMNIMIERATLUETZE Arm® AMBA S14AER 4L (AHB) ThEk AT B4 15 88iA 1R
HE, CPU Z[BEIRYIARI AT LA IESR EIE1E (IPC) RHHITRIL,

3.1.1 CPU

B Arm® Cortex® CPU

Cortex® -M4 (CM4) E BB FHARE. F =BT (FPU) lIAERIFETT (MPU), BRIESARSAIIX 150 MHz,
XEF CPU, EITRATE EH ML E. REXEEENREETE,

CM4 LI T ETF Thumb-2 FAMThumbiE<SE (FFArmv7-M FPHEZFMHFPENX)

Cortex® -M0+ (CM0+) BB B FHASR AN MPU, BRI LUE{TEREIA100 MHz; 7AT, HCMARRERE 100
MHzEY, CMO+F1ELLIMEZRVEE R HIRHIACMAREN—+, FLt, XFBITMZERA 150 MHz B CM4, T
AAMENFE (LP) BT, cMo+ MIMEZRIBTTIREMREIE 75 MHz, ERABEINFE (ULP) BT,
CPU IRE 7 3IBR9 50 MHz # 25 MHz,

£ PSoC 64 H, #1948 CMO+ SMERIBTMEN L LHKIZIGE (B PSoC™64 B2 ) , MMETBENSMHZE
50 MHz, BEZER, BSRENNFTERRASEFM (TRM).

CMo+ 258 CPU; ERTFEUARARMEHRLEMIRIFINEE, Cortex® -M0+ CPU IR T &2 RAlH
BB EIThEE. XEMTHREERGE, RAREMRFRINE, HERNFMIMNERIARINREEEEIHIT.
CMO+ SEI T Armve-M Thumb 3895 (BEXTEArmve-M FEHIEZEFRD o H Vppp=3.3VHEBRIEER
THESEY, CPUBIIHEEMNT:

xR1 155 FE R 2B B E A T 88 B9 Vppp = 3.3 V I BE R BRRI
System Power Mode
uLP LP
CPU Cortex®-MO+ 15 uA/MHz 20 pA/MHz
Cortex®-M4 22 uA/MHz 40 uA/MHz

B LURIE Arm BOTE SOER IS cPu B FIERIRFR EER A RE T,
MACPUBSEC R 7T BREMEZHMTITHIZ8 (NIC) , BFRERMAE MR EmE, LA MEEE ATzl 8s
(WIC) , BFMREEREFEERMEEECPU,

CPU BB ZMIAIK L. PSoc™ 6 EFIAIRIFIAIEO (DAP), BITENISERIEMIAIXAIZEO, ISR
iz eREliAIREs (“TAH) BITIEEBRITLIAIR (SWD) HEXEMIRT1TEh4E (JTAG) 3#Z O35 |15 DAP Efs.
iEid DAP (B EIFREI) , EAATLUANRIKEREFMIME UKD CPU R ETEES,

1 CPU BRI N AR A IRERIAE |

o CM4 THEREANMEEFMT SO NRE S, 4 TBRARBRIRESEIT (ETM). RITEEES (SWV) U@ s
5t (SWO) 5fI#1TEY printf() T
o CMO+ ZHFMOMEHMT MmN MRS, UKk—1NHE 4 KB T A RAM BITHERERZE X (MTB)o

PSoC™6 FEEMAXRX 428, ATFRETZIARXMEBEF CPU,
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https://static.docs.arm.com/ddi0403/eb/DDI0403E_B_armv7m_arm.pdf
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https://static.docs.arm.com/ddi0419/d/DDI0419D_armv6m_arm.pdf

o _.
PSoC™ 6 MCU: CYB06447BZI-D54 HUEFA (I n fl neon

3.1.2 Ha BT

AT ER 14T RAEFNIMEHTER, HFZIFERNCPULMBFRMFIRARE. CM4F 147 XA
K% (IRQ), FMTIE“n”EHIZEZEI IRQn, CMO+ B =+ Flf IRQ[31:0], AILRF— 1 HZ N HUTFREE
BR&T ZI4E R IRQ[31:0]

SN EZFF IR E R TR (CM4 98 4k, CMO+ 4 4R) o & CPU BIREI Rk lT (NMI) ;%
[ BREY 4 N ARG, &% 41 NRETREEBRER WIC IgE MR ERRIZNIRER, FERBEASEF
it 7 BIER.

3.1.3 A IR 2ZE)E(S (1IPC)

BRT Arm® SEV H1 WFE 590, BBE—MEMLIESRENE(E (IPC) iR, BB A 16 1™ IPC BB 16
™ IPC RHfLEHE, IPCIBERATFRMAIER 2 BIHNEIEEE. 810 IPCEBEXRLI—BIEAR, o
BTFEBEZERR, IPC Rl F— M RIESPITS —M0IERE, HAHEHES. XATFHMAMEN
IPCIBEMBMABRREE S, —&IPCBEMNEMEREREREMN, MNMTX2FR:

®2 IPCEEMHE BRI S
Resources Available Resources Consumed
IPC channels, 13 reserved
16 available
IPC interrupts, 13 reserved
16 available
Other interrupts 1 reserved
CMO+NMI Reserved
Other resources: 4 CMO+ interrupt mux
clock dividers, DMA channels, etc.

3.1.4 DMAIT |28
ZERRE ST DMA 54152, B516 MNEE, ZIIHT CPU BIREMIMEIAIE, DMA EEAHER
BEIAAITF SRAM INTEH, Fib, HEARTHRENSREANRS, S MERE T UERNRERR
th AT AR A A RS SRS BB BT, S MERTNEIBEHA/NE DMA BENREME, ES
FRARBEFM T IS,

3.1.5 LZL2iEEE (Crypto)
ZF RSB INZEINREF AN £k 4 AL 25 O BE 4 SR TN AN AN R £ Ao
BEFRAIHUTAR:
v INZ /R R 3
- BB INZATE (DES)
- =5 DES (3DES)
- BRINZHRAE (AES) (128 fiI. 192 {if. 256 L)
- WEfEEE (ECC)
- RSAINEE A
v IR ERIEL
- BL2M5% (hash) Bi%

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

v JHEIAIEZNEE (MAC)
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- B5\H 2IAERS (HMAC)
- EFZEAYESIAERS (CMAC)

v 32 (B TTRED (CRC) 4Rl 28
» ERENEE RS

- (ARENLEAE A28

- BB E 4 23 (TRNG)

3.1.6 RIFETT

ZEmEaBEESMEENRIFRET, BTEFNAFNINEFEFHENEIRIRERENEIAE. CM4 A
CMo+ BB Arm® MPU, BT E&EIERHIRFRIF. HttSLERREREMING MPU. HERFRIPETT
(SMPU) BB FAZ N EATIRSHZNRTF/HREMAERIF. IMREFRIFETT (PPU) 5 SMPU £, Big
AT RPN FFE T,

RIPRTZFAFNIMNGLEENE, SEtIBERE. 3%/5. AR, NRER. *2/iFReMERPL
X, RERIFETHFRRBLARRER; FHEESUEASEFHR (TRM), REF/\MRIPLTX (B
S FRIF LT 0) , AWBIHEES MRIP L T YRR EE T EMABNREIRERFHN RS A
IRBYVIIAN R

£ PSoC™ 64 1, EAZMRIF L TXKRREBIRERNN AR LERF . CMO+TEREIFS. 5IFME.
AGARASIREFERT S TMRIF LT, RIPLTX6ATECM4 CPULIETTHIAF AR,
SMPU BFIAIRERY, AP TEEN. BXFRIFLTXOENER, 555 RETRM RHIE 8 15,

3.1.7 RTE
PSoC™ 6 B1&N7E. SRAM. ROM # eFuse A7FR,
¢+ Flash

NEBREHRANLMB, HF192 KBREBAF RS, RITHI832 KBERMAFER, FHLA256 KB—
TREXHITHLR, EER32KB AFREKX:

- 5BNiNTE (AUXflash) , @& B3 FEEPROMIEL,

- WSITIATF (Sflash).  Sflash RIEENEIEBIESMHAEME. Flash BohIEBMNMEZRH, KREHENRE”
S EAEMERE, Sflash B E2BEX.

NFEER 128 TANIANE, LUARREINGE. BNRERTUETERIINIT. —1TR512F T, RINFEFEMR
DRI IFREUSE, BEBRINEEX TR ERITE AR
NFIEHIBRETHRINERE, B1CPURE—. B 1NEFN8KB, BF 4 AN,

+ SRAM
SRAM BRE151X288KB, HF 112 KBIRBLARFFH, 176 KB BLANBER. BIFEEHIMEBEHRIELL 32
KBIRSLIN, AFAFEHIRAERERPRENAEZ, KEEX TA2FERAE.

* ROM
128 KB ROM, tHFFFU5$5 ROM (SROM), 1R/ (ROMBEN) BAFZ 1N RSINEE, ROM BEI8E A
. NEFEBEAN. LRI, eFuse RIZFIEHMALZLRGITZE ROM FXEZ{XH CM0+ CPU TERIFLETX 0
WiT. RHTHEERI AR CPU Ei@id DAP B5fl, X=FE CMo+ L4 NMI, MIMSE CMo+ BITRSATH
o

+ eFUSE
— R4 RTYREE (OTP) eFuse PEFIE 1024 4HAY, FREMIIYREHARKER, XLLSFRETEMHERE
. ME— ID HEMPSoC 64 B,
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BMRILYBINRIE, —BRIE (B BET) , IRTRBTEEN. BERIRLZSFEMBIARES 0
BN 1, BWEBEFRQLFITRIZ, Vppoo BAN 2.5V £5%. 14 mA, ATFBETBEFRIRZE—TA
AERNEE, BEBYMNERENIT FHTHITEFREE. EZSERIESH PSoC™ 6 MCU

Programming Specifications.

3.1.8 5| S

MEBD S, ROM 5|RIEFF # Flash 5| REFRINCRIZZIRERHIDE TIELURHIKEBEIAE
B. BEXLeThEE. EaAHMEREEMEMRRINEE

+ ROM B5f
FIGEEME, ROM AHEISHBEE—MHITHER, WIEFHRITUTRE:
- WES I SRBHNEEENE
- IREFEILE (KRAE)
- GBI ERIPETT
- B e R HIRS IR & 5P PR
ROM T8N, HERREAZTHEER,
NEES =)
INF BTN FHETE SFlash MINARNEFFRHEGHER, EWERIAEELRIENNBEFFEREIRE
Fiz17. EXHREHRESEREN, FINEKEENE=FEN.
NFEI=EN
- 1833 ROM [ZENLEIE
- fZROM BEIZfE. AFNAERFEZANETT
- BRRSKIAR
- BRREMIZERIETIIEE
- SCEETF RoT BIINZEARSS
- REBPIE PR L7EME
- IRIBIGE PR B SRIRIIEH B ohE — IR
- f M mbed TLS v2.24

MRABFNAREFTEEIRIE, NWAFEBHETRRILERRIIRZERT. BES PSoC™ 64 BEE]
0T HREZIFE.
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3.1.9 RTEBRSY

N CPU S R B EERIHINLIREY, AIHZREFENIMIFENR, 321 (4GB) M= {E1HK%I53 /9 Arm
EXRIKIE, 30K 3FR. mER, A LIRS XIEFIIMNE RAM BT,

&3 cMa4 Fl cmo+ B9tk A gt
Address Range Name Use

Program code region. Data can also be placed here. It

0x0000 0000 — Ox1FFF FFFF Code includes the exception vector table, which starts at
address 0.

0x2000 0000 — 0x3FFF FFFF SRAM Data region. This region is not supported in PSoC™ 6.
All peripheral registers. Code cannot be executed from

0x4000 0000 — Ox5FFF FFFF Peripheral this region. CM4 bit-band in this region is not
supported in PSoC™ 6.

Ox6000 0000 — OX9FFF FFFF Eﬁiﬂa' SMIF or Quad SPL, (see the QSPI Interface

Serial Memory Interface (SMIF) section).
Code can be executed from this region.

0xA000 0000 — OxDFFF FFFF External Not used.
Private Provid to peripheral registers within the CPU
0xE000 0000 — OXEOOF FFFF Peripheral Cg‘r’g' €S access 1o peripheral registers within the
Bus ’
0xE010 0A000 — OXFFFF FFFF Device Device-specific system registers.

IRERNTFEMRETI T4 FiR, BERATFEA CPU, BELRIR, D CPUEZEFRAE PSoC™6 MCU RTEFIIME
B1F IR R,

+®a cM4 F1 cMo+ A ER 77 fif 23 ik BRS
Address Range Memory Type Size
0x0000 0000 — 0x0001 FFFF ROM 128 KB
0x0800 0000 — 0x0802 BFFF Application SRAM Up to 176 KB
0x0802 C000 - 0x0804 7FFF System SRAM 112 KB
0x1000 0000 - 0x100C FFFF Application flash 832 KB
0x100D 0000 - 0x100F FFFF Secured code flash Used for secured |192 KB
boot, secured bootloader, and system
calls
0x1400 0000 - 0x1400 7FFF Auxiliary flash, can be used for EEPROM |32 KB
emulation
0x1600 0000 - 0x1600 7FFF Supervisory flash, for secured access |32 KB

1 FEE, PSoC™ 6 SRAM I F#E 4™ CPU BY ArmeLiBXis (BT 3) o CPU BY Arm® SRAM XA & B 418
A1Eo
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3.2 AR/EIR

3.2.1 BRASA

HRAFHERSIEAMENBEKFTRAIER, AELERMEREINHEN (FINFELBE (POR) ) BH
FEBEKTREERERNER, HETLRREETEIEEKTUTHBELEM (EE1M (BOD) -
ZIIHRIEE IR E TEIFEEKTUT (FIRFL7V) 5EMAEZE, SHEBRZEIET. Wi,
BHBERNFEK,

Vopp IR (1.7VE3.6V) NAWMEERESHEEERRESS (LDO) B, HAFIER, I, BRERES
# LDO R AIARMI L TVERE (Veep) (09VEL1.1V) o AP ALUERMITRSHERER |

v RERINFE (LP) 7E 1.1V MR Voo RS 1ERE, BEXNMREEERA RS,

v RABIRINEE (ULP) TE 0.9V BY Voo TOBITH L HRIREITNE, (BB RS FrPRE,

ok, SEERBERBEE Veacke) (GIUIEMSKBREBEAR) HEagmaEE, BT 9aR
R IhEE, TEE— N EHETIAERSIATETSh (RTC), B 32.768 kHz BYEh S AR HEE (WCO) FlHJEE
I |C (PMIC) IR 1, B8 REIRIH EEEE TRES ¥,

3.2.2 IHFEIE

PSoC™ 6 MCU BITEFH R LA =Fh CPU THFEARE N FiE1T, XEZE S ERAREMPEELN ARIFITN
o AXFEEXANEMTEREETNNELZFAER, BFSRNAZEIZ AN219528: PSoC™ 6 MCU
low-power modes and power reduction techniques # Architecture TRM, Power Modes chapter .

PSoC™ 6 MCU Sz AV BB R AR THAE RV 40 T -

v RGRINFE (LP) - FREIM&H CPU BBIRIETURI R SR AR E TEH

v REBIRINFE (ULP) - FREYM&ER cPu BBIRIRTIUII AT A, BERERR

+ CPU & - CPU IETE &%t LP 5% ULP R0 FHRITHAD

+ CPU BEHR - CPU REBHATIE RS LP 5 ULP X N E1F

 CPUREREIR - CPU URBHITES, HERS LP 5 ULP R FIEKR ARG RE IR

v RGURERER - 7 CPU N CPU REREERNG, REMRMIMEEA

o PRER - BSMFAD 1/0 RSHUFRES, SHEMREENSE

CPUEUE. EERRFIAERERZE Arm® CPU 59521 (1SA) SZ3FRIUARA ArmeE X HIEIRIETN. R4 LP. ULP.
REERAAIRIERZE PSOC™ 6 MCU SZIFHEIMEINFER T,

3.2.3 NEERY

3 B RBIHRFH LU TERS AR :
» NEBEHRSZ2S (IMO)

v REMEIRIRH23(1LO)

» BREEENBIEIRSSE (PILO)
v BT RIAIRSES (WCO)

v JMNEBMHZ SR IAIRSH 23S (ECO)

v HNERESEehE N\

Datasheet 15 002-26017 Rev. *K
2023-11-30
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« BIAEIR (PLL)

o BISIER (FLL)

B AT LU 28 46 Bllsamrt 1/0 BB A9 5 | B,

N AEF B ERIAR ¥ 2 CLK_HF[0], H IMO #1 FLL 3X%h, CLK_HF[0]. clk_fast. clk_peri
clk_slow ¥J79 50 MHz (LP #&=) 3§ 25 MHz (ULP #&R) . FRrEHMEH (EIEFrEIMERS) 9%
7o

3.2.4 I8 EHR%H 28 (IMO)

IMOREEZHAZETHIR, TN IIZFEFITEBLLUXEIMENEE. IMO SRS 8 MHz, IREH +2%.

z

3.2.5 AEREEIR 728 (1LO)

ILO B—MIAEERINFERIR S 2S, RIFMZEERN 32 kHz, FAIEFMBINFEERN TIET. AURIEESRE
BB EPROE ILO, LURIGEIFRIFEE,

BIEEEN M Fas (PILO)
PILO @— 32.768 kHz BYBYH, TE{FAH ECO o EN#HITERRAER, mILURMHLEL ILO EiEH
N

Yellow multiplexers are
glitch safe Path Mux (FLLfPLL) Root mux

clk_fast
Divider - CM3
»
» ! » ' Predivider ’ CLK_HF[q]
- f = - Peripheral
- FLL 112/4/8
MO .D - i lk_peri i lock:
')D ’ dsi_ind »| Divider cli_peri » Pc-nphe.ralcslack clocks > TCPWM

B> >
EXTCLK 4

= I clk_slow 8
|l E |- PLL —>| Audio \—P{Df\lidir = —){ MO+ |
o si_in.

CAPSENSE™
P CLK_PATH2 AH
[ | CLKPATH2 ]
ALTHF ™ B |l Predivider CLK_HF[2]
s B ™ QSPI/SMIF

h = {>p dsi_in2
dsi_out <1:0= /1 P D 'j CLK_PATHE
3]
Predivider CLK_HF[3
. D >
il CLK_PATH4 {>» dsi_in2 Subsystem

=]

D

LCD

1

Smart /0

c

i 0 <
“ o g:
o

clh_ext

-
3
=

Systemn LPfULP Demain

System Deep Sleep/ Crypte
Hibernate Domain
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3.2.6 SMEB R AF IR SH 28

B4 BRTiZrEmAYVNIEIINBRAIR 7B, BRI~ THENEEE; FEHECO M,
mIREIFESIRIRBUIER, AHBREBESIAIRIIER, ECO 1l WCOo FEFEHMINBREBR,
BEZEE, 182%TRM LL1fX2AN218241, PSoC 6 MCU Hardware Design Considerations.

PSoC 6

ECO_IN, P12.6
ECO_OUT, P12.7
WCO_OUT, P0.1

WCO_IN, P0.0

MHz XTAL 32.768 kHz XTAL

Myl J—..
i

Cu/2 Cu/2

4 &% 28 R B

MERFEAHECO, HEIEHMESTE| GPIO AFXIEFENFM, GPIO mAFRANESERS, FiBESREK6
T B REINF RS ERREINES,

&S ECO fEF$ER
Ports Max Frequency Drive Strength for Vppp < | Drive Strength for Vppp >
2.7V 2.7V
Port11 60 MHz for SMIF (QSPI) DRIVE_SEL 2 DRIVE_SEL 3
Ports 12 and 13 Slow slew rate setting No restrictions No restrictions
3.2.7 &' 1\WERSE (WDT. MCWDT)

PSoC™ 6 MCU B— WDT M %1528 WDT (MCWDT), WDT BE— 16 1B HiE{T1HEEs. & MCWDT
BN 16T EEF I — 132Ut #MEs, BEZM IR, FiE 16 (it ERE | IIREE (L
FRE 11+ 5k 8888 A LATE [LAC B (4 B 7= A HR A,

WDT H ILO RHATH. B LUTE LP/ULP. R EERMKRIREFEER T HITHM/MMEE4 R, MCWDT H
LFCLK (ILO 3% WCO) IR{tAtsh, B RILE LP/ULP FIR EERRRR BB RIS T T 1T E BA AR By /ME BB 4 Ao

3.2.8 B $h 53 3 aR
RSB Rss A T IMSMER B, 81E:
v J\A 8 (UBT BRI SRR

v 75 16 (U EEERET RO TR

o MO 16.5 i/ VERES S ) 4788

o = 24.5 I NVERES 53 STER
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PSoC™ 6 MCU: CYB06447BZI-D54 ¥iEFH}

3.2.9 fih & FREH

(infineon

PSoC™ 6 MCU B8 — MR A ZHERRIR, XRRFZREABMAXNES, ATFEINEIRERZ

18] ARz GPIO FMSMNEIKE IR Z BRI ALE S,

MARBERMER, RASHRERASTENETTRAEAIEERES, TR —N—ASR"HEEL
X, eRBSERNREREIBRIM, AREUBRANERIZEL,

3.2.10 =1 1i

PSoC™ 6 MCU B] L@ Z RS :

v LEEI (POR) AJEHEIR LA B IKEEEBITAAIRIKFRMRFRELTEMRT, LY POR BEhE

Eo

v =1 (BOD) EUR T MR F BIEIR Vppp » F7E Vppp RTATENRREE T EBEN~EE 1L,

 SMERE I E ASIRD (XRES), PIERIMNBEMLREMZE T, XRES SIMIAREBTFEY. ©FIUEZEE!
EHIEBFRZE Vppp, WRILUEREIRRIREIEBE, & 5FR. ARERLAEE, \EEREENR
S IBRIRES RV AUERE; BAEMED 4.7 kQ Z 100 kQo

4.7 kQ

XRES
drive

1.7t03.6V

typ.

PSoC™ 6

VDDD

&5 XRES EiZHE

« Bl VAERRE (WDTEMCWDT) FFEEMRAETEHs BB BRI 1 TARSS R E (1% %.

C RHRA SN, AEdEMHRFEMIRE.

V MRRERZENOREERM, EEFARIPFEEREIMAPIRNEMIRS; FIM, ERITNAER

2R IR BT o

v RERIREE S I (EIR & IR RS IRBRIRINFEIE T
ENEHERTIN, HEBHERRHMEI —PENRT. EUFRARERESTEFRA, ZFEHNAR

AEIEFRFAE, ATAFBEIRHHESLRER.

Datasheet

18

002-26017 Rev. *K
2023-11-30



o _.
PSoC™ 6 MCU: CYB06447BZI-D54 HUEFA (I n fl neon

3.3 AR FR S

3.3.1 12 {if SAR ADC

12 fii. 1 Msps BISAR ADC BIER KESTEPSIEEA 18 MHz, SEhX 12 i3RI E/DEE 18 NETHEHRI, ADCBEHR
ERIER=TRNEESZBEZ— Vppa+ Vppa 2 TIEINSZE (AREF)o AREF ARMREEEN 1.2V, FBEN £1% ;
MR 23, WABEIRED Veer 5IMERINGESZE . R Vppajn T AREF fENSERY , AJTE Veer 5|1 EIERE
— MRS EREE A, MIREERERMH THMEE XESERMAFHITHERNEFLITNE, EEEN
RTFFERNSEE, ADCBIINTEEIR Vss # Vppa/VDDIOA Z [BIHY £ HBREE, SARADC BJ7E[E—ECEH
BEFERRBNESES,

WRFEE, SARADC BIREREF (S/H) FLERTREN, UEANSERESIREEBINEIZIRE
TR, MRFERAESHNSEHARAREKFRTF, WEEN 12 (fEENRSIEEES 65 dB,

SAR Ed— L REARS —LEES IMEE. ZHKEABtER R BN EE (EFasidE),
MAZETAIRAHE IR ERBELRRSHELZBEL, SXEFR—EEFT1 Msps)s &
MBENERBEES, UWEREHAMERENTERRETMNA SMA PR, s, ATLUZE—XT
SEEFFSRRONMmAETBER/IMEN/HEKEH S LT, X ] LURIRGNE L SEENE,
MR EFFYIZFAETHR UK CPU EBEHERMGPROETEBHCENE, ZEEMHESIT, SARZEH
LUBE RN Z IR 8 38 4% (AMUXBUS) ERZEI K ZEEM GPIO 5|/, TREMEMNAEERT, H
THRESENH (RS 18MHz) , EULTIERER SAR, SARMY TERBESEREI1.71 VEI3.6 Vo

ADC {5EZ GPIO FFXIREF M, NIREFEE, FHIT &R 6 HYIHAI GPIo IHOMRE, LIk, O 9 FN
10 AR B FF XL,

3.3.2 mE RS

k EREfL RS2 SAR BY—&R5), FILLE SARADC Hiie EHR—1M"IREHM, R _IREBR—TEARR
B, AUEAZEREUTER], RELRSFAILUEREERE SARADC (ENNEBEZ—. ADC KEE
ERENALERTN, ARFLUERR CRRHIRMG IR RVEE, HPeErRENL&IE.

3.3.3 12 BIRFL 11 28

R EE— 12 UBEERI DAC, RILEARE] 2 us FIBTBINFRE TR, DAC RJLAH DMA 1THI28 IR 5h3R
AR ENXHEF. SHBY DAC eI LU EMEMEEmY (CttEELMN) SifER CTBm RAE
HRRIIE i,

3.3.4 A M EERAZE R ELSE N B RER (CTBm)

WNE6 FiR , ZARIRAR MZEMARIAR, HEAMREDEZDSIMANEMEMNR, ENE=MI
KRN (B B R) A—FiRERl. EBREBRAB[TATEA SARBINF DAC HitH, XEZHK
AN IERERANTEZIRD5IPRERA—, MMAWEREN BRI RIS, 5IHNE
FaESE AR, XEERERAB[EFERAREERENTIET, HEER, EE.

3.3.5 {RIhFELL 3% 28

IR TR MEELL R, TUERERER TET. X, YIEASEREZRAN, PaE
IR T SEINEEBRT, WRRALESEESHTASK, WBRTRS, BIECE—|T5
SRR TRE (EERT, RS BESEEA T LSRR BE),
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PSoC™ 6 MCU: CYB06447BZI-D54 ¥UEF A

E 6 2R T EMTFREM L, ZENSLMRE., BSWNERE TRV, THEFARNERER.

AMUXBUSA

Red dots indicate
AMUXBUS splitter
switches

AMUXBUSB

The DAC output is also
routed directly to P9.6;
not shown in this
diagram.

See the Alternate Port
Pin Functionality table..

b-d<FTaT]
$-5-prai]

Bold lines indicate
direct connections
from the opamp 10x
ouputs to port pins.

) SAR ADC

X vplus

E vminus

ﬁ wref

Vpon — SARREF
TEMP | Vooa /2 —
temp
e e To Veer pin, for bypass capacitor

Ee B F RS
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3.4 ARERFAR

3.4.1 Smartl1/0
Smart 1/0 B—MERIZZBELEN, AIXTMIEERBRREHE GPIO SIHIES M INBRERENE
FHESHITR/RIEHE, Smart1/0R{F GPIO 5|HIFIE R I/0 ¥Ef% (HSIOM) Z (8], ERFEAN KO,

B NSmartl/OR: — P EIwRAS8 £, —NMEIwRA9 Eo HRBEASmart1/0 B, O 8 Mk 9 LMIFRE
=S &I ISmart 1/0 B,

Smart /0 Z§F:

v RYGUREIEIRIZ(E

» I CPU T /RIZE
» REREDS (BIE) 1R1F

N Smart1/0 B2E— 1 EEEE 7T (DU) F1/\PNEFHZR (LUT). The DU:

 ARIE TR (AT TR SO INBE.
 BILUAPIEBATR. GPIO B85 DU SRR IERIAANES. S LUT:
BEEAEERAR. BASSELERES—LUT. WERAR. RE GPI0 3IRISE DU MM S,
LA RBER,

EILERSE, BAUESSN.

3.4.2 iE A EIR

ZmekE 12 N UDB, 9B 7 Fi7n, & UDB #R— N EAEIZEE (PLD) FI49K CPU  (BUIREIBER)
HNES, E3it, rItIEERERALIMEGIESITHEE. UDB HUBBERAIZEE I 8 i, BJLAEREXHZ
FX 16. 24 #1 32 iiIhEE, UDB B F AL EIE (DSI), BJTE UDB. BEIEINAEIME. 1/0 SIHIFAIEMAR
FRIRZEEREES, USSIMEINEESSHERE, DSI AIEE A FEIhEEfE M3 Bz B # 1T B, IH
MEECESEEY B T UDB, iBid HSIOM /9 GPIO $effE M,

PLD
_ Chaining » .
- PLD N PLD
Clock 12C4 12C4
and Reset (8PTs) (8PTs)
Control
? A A
Status and
Contral Datapath
Datapath
A Chaini
. Y Y Y -
Routing Channel
7 uDB 1EE]
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3.5 [ TE ThRE B F IR IR
3.5.1 TE B 8%/1H 2%/ BXkBE A HISS (TCPWM)
» TCPWM ZHFLU MR ERE T :

- B IR INBE I RE BT B3 1T E1ES
- IEIRIIEERY E Y 23114488
- IERfRIDES
- BXEEIAHIZS (PWM)
- {ARENLPWM
- W IEXATEIRIPWM
v AL ATHBEL/E TR
o BSERFISER (BRLA 1. 2. 4. 64, 128)
o PRI /4EIRA B HAE R R A+
v i R AR/ LR ES
o SZREABT
- RIFIHH-BURTFEN, BELEEGHE @i
- IR/ LRI AR IR B R B F R BT S BEE T R B 7P HE
» PWM BYE NI
v ATAEA TCPWM IEREBN. EMINE. FIE. IHBHBERESHES,; B8 L6, TRA. AR
TR ET, TCPWM BB Kill 5N, aIa@%sEH2FE RS,
ZgEPE:
o J\ 324 TCPWM
» Z+P94 16 iL TCPWM

3.5.2 RITIESIRIR (SCB)

ZEmARY BN SCB:

o J\'NEJLASEER 12C, UART B SPIo

+ —1NSCB (SCB#8) RILATE ARG REIEIRIEIL FEMA MBS HIETT; 1% SCB RILAE SPI ML, ]
LLE PCMHLo

PCHEI: SCB OILMEEMNZEMNEZEO (ZFHZEME) . ZERKRSTIERERIX 1 Mbps  (RIE

I Plus) » EXEZHFEZI’C, TIRIEBIFEMMASERE, HBEXME PC@BEE L AXIFMEI4ESBIRE

¥1E, SCB 24256 =71 FIFO A F12RFI &%,

12C IMEFAEEE 1°C RSB AFFAM (UM10204) RENXH 12C FRERET. RIER T 1Y 58 1%

BRIEE. 1°C 248 1/0 RBAHRIER T GPIO K,

UARTEEL . X2—MBITERESIAS MbpstIEINBEUART, EXIFAEELLIZO (LIN). £9MEDO (IrDA)

A BEE (1S07816) i, XLELEFEF B HEARUARTIMYAIGTE NN, LEIN, EIEZIFUZAIEIFIET,

AR 72 iF FHUEEZ R B ARXFITXERAIIME, ZHFH@AUARTIORE, WIFBRILTEIR. R TIFI b5

iR, — 256 FE T REMFIFORFEKMNCPUIRSER,

SPIIRI: SPIRZIFEBMNEET HI SPI. TI Z2BEAXT (SSP) (AR LEEMT — 1R TFRE SPI kiR

E2SrYEnhRkd) LA National Microwire (SPI AN THII) - SPIIRIR#F EZSPI T, FIZERXT,

BRI B AN RER ARSI (E, SPIIZEORA 25 MHz BYHSIE T {F,
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3.5.3 USBE R38O

PSoC™ 6 EE—12IR USB 1§&FIEZH, ZIgERZUUE/\NHER. BME512FTHSRAMEHX, HXE
$DMA,

AR WMERARER USBSIM, B35 VppysptEith, FHR¥F P14.0/USBDP # P14.1/USBDM 5|fIE =,

3.5.4 QSPI O B{TEAESS1EO (SMIF)

RMEHITEESED, BITERERSE 80 MHz, EXX TR, WM. W4, WA /\L SPIERE, HXHE
REZONIMIFMEIRE. EXFRMRIER:

v RTEBRET 1/0 (MMIO), —FhiEIT SMIF Z72284] FIFO IRIHEUIE A RSB IE O
« FRHBERTT (XIP), E A AHBIRE BN SPIIEE £,
EXIPERT, IMNSFTEAEESHEARETEI PSoC™ 6 MCU PNBRHNtZS{a], M LAE1EMIPSRTEAESS TS,

ATREERE, 88— 4 KB &F. XIPENIEZFFAES-128BIE INFEMAEE, SRILIMERTFiERS P AL
ER R 2 TFAENIIE.

3.5.5 LCD

ZIRIXEN LCD RHLIRANER; ARSI GPIO A H. HP—F/\1 GPI0 BABEAHN, HREVAILIAME
ER o

LCD IREMMRIEER: &&F (8 MHz) FEE (32 kHz) » FMIERTUIHTERSE LP #1 ULP iR TIE1T. 1K
BRIENE R GURERERIEI T URRIIXLLEIETT - EEAMRINZA], BREQHLMRLNEE. )
AERMRELEEE,
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3.6 GPIO
ZiEEmARYIE %X 100 N GPIO, BISEIR

o J\MPIREHIR
- REERANER (AR XERA)
- IXFREIN
- §5_ERIASE THIRTL
- 58 _FRIASE THIRTL
- FHRAEE T AR
- FrRANsE LHIET
- 58 _FRIAISR TR
- 55 ERIAISE THIRTC

o R NE{E (CMOSZKLVTTL),

 RIFIRI, ATFHERLAIRES BMRER/ORESE FIRIRER)

v ANEIRIER, AFIEHIdv/dEXRE, BEITFRREMI

SIS R RBE ST (XMmO), ERERS A8, HIEREFESMSIMRESTESRI AT
R175 | _E FEEIRhBIE 5 | IBPIRTS,

MNEEA, S5 U~ERE, SMNROEE—15 2 XBERNFRETIER (1RQ).

im0 152 FRE EATE (OVT) #81E, WA BERREST Voppo OVISIHNBES Pc—fER, UE
FEXFCHBRENEN, FRIESEESTHN PC SLNYIEERE, BEREmMEINEE,

GPIO SIMIE] LIA &R, FATFIRMESRNESIEMRE. GPIO I (831F ovT 51/ I EHIBRF
FEIENREAE,; BEHBIARE

LB HAE, 5| NERNIRRT, WMAFMEE P WER, USRI EmimAFT
/HEHE AN SEER.

— PN IRAEIRI/ORKEE (HSIOM) HIE FBMLEATFE R AEERZE/05 I MNZMIMGESHIEINES Z
Bl#HITE o

IEMERESZ GPIO FFRIZRFERM, 77T RIS ER(ERINIERE, MR FRRMIXEERLI5R, DRIVE_SEL
B (Bhke) RAREE (BELFMES, BESHAEHMFTEFETRM) .

FiBEBIAER 5 THRECO FRNEZMRE,

Re DRIVE_SEL {8
Ports Max frequency Drive Strength for Vppp | Drive Strength for
2.7V Vppp >
2,7V
Port 0 8 MHz DRIVE_SEL 2 DRIVE_SEL 3
Port1 1 MHz; slow slew rate, 2 outputs
max
Port 2 50 MHz
Ports 3to 10 16 MHz; 25 MHz for SPI
Ports 11to 13 80 MHz for SMIF (QSPI). DRIVE_SEL 1 DRIVE_SEL 2
Ports 9 and 10 8 MHz; slow slew rate setting for No restrictions No restrictions
TQFP Packages for ADC perfor-
mance
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3.7 5P IhEEIME

3.7.1 BMFRSA

BT RAERUTEAEIRAR

» WA ICEIAEE (129)#% O

» BB E A (PDM) 32 BKA4miTiE (PCM) f#RD 2@ E

T PSEOEBSSIFE MNMEILAVEEH FIFO B X -TxF Rx, AITEENSHMVUERX T ITIE. ZIFUTIO8E:

v SRR - 1’s. EXITE. RO EH (Tom) 3 A TDM #%3( B

v AJ4RIEIEIE/FK - 8/16/18/20/24/32 i

v PNEB/IMNEBET BhIRIERIE 192 ksps

v FETRRSEHS - itk IE=. H. ml. Tia. BlE

+ AJECE FIFO it & 2k, 323F DMA

IPSEOBERTEESMAmRELESE. EREDACHHRFEZRN,

PDM | PCM f#R3 23 SREL A MR Rx FIFO, FFILIFEENERIE 1 i PDM BINAAESA PCM EiiE . 245
AR IhEE:

» A]RIEEUIR AL F K - 16/18/20/24 {iL

v A]ZRIEIE IR ES (PGA) T B 217% -M -12dB F| +10.5dB, F K 1.5dB

+ AJECERY PDM BY$PEE AR, SEEEIM 384 kHz E 3.072 MHz

v PEARIEFMAIECE RVIHENER BT KA, &= 0liA48 ksps

v ARTIEEIBIS R AL

 FETRRSEHS - F=. Bl L. &

+ AJECE FIFO iR ZRk5!, Z#FDMA

PDM El PCM fRID23IB E AT EEHF POM Z R X, REAEHNZRXIEZDIF—% PDM #iEL.
3.7.2 CAPSENSE™ F &%t

PSoC™ 6 MCU @i CAPSENSE™ sigma-delta (CSD) BEF1RIRSZ 5 CAPSENSE™ . EENERBEBHBEME
BAMNEMEIT, THEFREmBERAEMEE,

BRT CAPSENSE™Z4h, CSD FEMFRIRIASZIF=MEAIIEE. 3 CAPSENSE™RMERAY, XLEIHEER
o 3&, EEHIEHT, aENAERPNE NS NEERHITTHNEA. CSD BHERZIFN
POFhINEER

+ CAPSENSE™

v 10 (UIRERIEIRES

+ A ¢RIZEIRIR (IDAC)

v EREREE

CAPSENSE™
BANMIREERBENREAMBERICNFIEEE RSB LHHHENFENRAAREMmMIEIt. R R
CAPSENSE™ fR/RFAZAMMEAN. T, SEMRABSIZFNAWHRMHE. FIF%. GRENBEBEARE
RAVAnLIN

CAPSENSE™ I RAB LA TR

v —REY(SIEEL (SNR) FITEEHMIERZ M THRELR

» BEBA (CSD) MIEBZA (CSX) RN 7%
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v TRIRMUNERE, BUIEFRT. FEPEIRTH. JBIR. AUIEIRAERIA(ZRES
v BEMMEIN S EEEE R

v —RBITHRAA M

+ SmartSense BENAT R ARG TG E RN FohFTIIE

v EBRAVPTIMEBIR S BE

o {RERETY SMBET P

 FRMRNEBRKE

v EBIRIhFE

o EERXEIRZ CAPSENSE™iEIEES, AT SRESIAIE. ATt
CAPSENSE™ R S{EFEHES GPIO FFXIREMNF M, BIREIMENBE, BERITER 6 FIH
GPIO ImEABRH , FHREXLUTHEHE:

+ & CAPSENSE™ 5| RIBRHI9i% 0 6 FimH 7

 imE 6 MimEA 7 EARNBEHM GPIO it ETh

v %0 5 1 8 89 GPIO kgl ALz EEE /A

im0 5 0 8 B9 GPIO I FFXARZRRENST 1 MHz, HIGEIBEER
ADC

CAPSENSE™FZ4: ADC BB LU FFma:

v A% 8 fiITX 10 fii 53 ¥A=R

v ANENSEE . AT GPIO B\ _£HY GND ZE Vger 1 GND ZE Vppp

v TR GPIO BHMNERTTH, BIRIARIEANERSE ME Vppa
IDAC

CSDEREEM N RIZHENE, EEUTHRSA:

o TR

GEBFRARERER

» AIYRIZERAIR, SEEJ37.5nAE 609 pA

» P IDAC AT H1TERA, 2R — 8 fil IDAC

[ 303

CAPSENSE™F AL L iR 2F1E R AR EINFFEMBEINFEERER TIiE1T. RIEBNEZIIAZCIREESER
[, IERFBEHNEET AMUXBUS EZERIEA GPIO,

CapSense B F R4

& 8 B/RT CAPSENSE™FRANSREHBIAR, HAPEIE— delta sigma $51E25. HNEPEI MBS
— N RIRIR A TR D B RIZE TR

MNBTIRINZRE RS (AMUXBUS A/B) H{TEIE, CSD IR HEMIFRETHRER I NFE BRI E ik
HIEH TIEE GPIO 3i—24H GPIO E1RMt, BLbiksiaHAIMEREEA23ERA T A GPI0 BRIb

CSD 1&3R{FE A AMUXBUS A. NSRRGSR B3 MENMERBHIGPIO ZXIFEESR. E—1THATEHBERR
NEI KRB (A1) . WREEME, ] LUER AMUXBUS B FIE RSN RRIEE RS (LUSME
RO EhEs FIRTHAE /) KZIFIX—m. CSD HRIR(ER AMUXBUS A, TR NINSREREE RS U BT &84
FIEUREERAY GPIO X H B R,

1% ADC TTEIMEBTTiE. EEREEI AMUXBUS A BY GPI0 I RI TEER 4151 E 9 ADC B9%i N ADC T2 GPIO
BIAI3ES Vppa EREIN (BIENRFEREMBENEEFNA) -
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BAER TN RIZE TR (IDAC) AT LUEHER) AMUXBUSA B B, HLtt, ©{ 1A LUERERE GPIO 5|
filo ELEREZZAITF delta-sigma 3kifigs i, LLIREBSHIRABMATT LUEEZIEEBER. MO LRBEIHEmAIGT
1833 AMUXBUS B iEZEIE[ GPIO; 2N E 8, ZBE5LHGPIOEIEZERE;, WK,

CSD 1R AT UTESEshFNERAR CPU BBIRIZIN FIE1T, HERSK LP M ULP RN 2 B) L4, EUUER
FRERERMARER THBE, MARIRIEXNIGEES, CSD REEEFHMVAL. A, FREFRERER
BB, ATUEESEHI T TR ERVIB LRI REIZTT,

uuuuuu

GPIO Pin

CSD Sensar 1
Csi

~ GPI0 Pin

Caop Pin

J_D

Cmoo Sense clock

Clock
C,
SHIaN GPIO P
(optianal ) i
— el D Moduator
Circuit. Clock
10 Pin &Pl
[htas:

11O Configur ed Tor TS0 Mode
1]

Cun.:;:caﬁm
I]AC“
§ Sy e =
g e
H
B
:
e
g' wl;;un
Eg IDE}MM
i -
§ Com o
8 CAPSENSE™ E4F RS

9 BT T ESRIHEMIAR, FEETE GitHub 9 CAPSENSE™ . ADC 1 IDAC 3218 7 Fhialf4 =, SLIiR
RERM. EMEASB CAPSENSE "IHEEMEMBINRE 15 E (BSP) B3 B EhE CAPSENSE ™MESSEER
1% BSP BY{E Iz FR#2 o

BRPMARERRSHEHREENASEH CSD {R2RIINEE, a5 RERIEFRZEUIRIEEZEISR
B, MNRIMBPEFEEZNS csh HHxpyrialf, M csb IREhFER = LUE# cSD BEHRYAYE)E .
© 8] LURA LB XIS R & Eih a4,

ModusToolbox {442t T CAPSENSE™ ECE2S, AISLIRREFRE, SRRET — T HETF RS T4
LRHERRMIEIREE, AR EENAEFETMN E22C BIEIEOR LI ERERIIAE, BRI EEEIS
EUNGERTEHAEES

CAPSENSE™#1 ADC A& fEFE CSD ARHrSIRIERE RN M F BN, FHitk, FMRSEFES
B ENXBERS, HIBENBEFEK. PEH IR A LIEE— CPU LiB1T, B KEE
PWARFE— CPU FR{EA a1, IR CPU BEBAIAIE] CSD IREHIERE, NMINENBEFFHEER
Fihial.
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BXCSXfERR. CSDERX. FEBRERAMEMRUNBRRAKITIEENEZIFMES, 5% AN85951:
PSoC™ 4 and PSoC™ 6 MCU CAPSENSE™

15217 GitHub ¥XEX CAPSENSE™ . ADC #1IDAC BY API &35/,

Application Program
A A A Y
: Software i Middleware
: 1 ) 4 \ 4 v A 4
I 1
: Configurator ' >
I 1 o
: Y : 2 o
| Q
i ! ) 8 < £
: \ 4 I o < = O
I : O
I Tuner | >
I
1
: A 1 A A A A
[ DR L
v ) 4 v ) 4
SCB Driver . GPIO/ Clock
(EZ12C) LD S Drivers
A A A
\ 4 v v
SCB CSD Block GPIOs / Clock
Hardware and Drivers
= 9 CAPSENSE™ {4 /B4 F RS
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3.8 PSoC™64 ¢

FifS PSoC™ 64 “R4” MCU P R4 A SIRN R 2T, TINRMEIMIIMEEIR (RoT), HESEEMNIA
ERRBIRS. B OHTIRERL/B5h” SOKAFIER, EHRESHEE PsoC™ 64 G &FIENFIEE. TH
FRBEIRED, % SDK R E A RAIBAMERNESHA. FMENSISMEEEmEURATESEE
HIEN TR, BE2EE, B2RE“RLB5)” SOKEPE™ .

“REETNSDKIR TS NI A, (EEEZH, AILUERTE PSoC™ 64 18& HiZF ANOMLR, LU
1R EEIREEY,

5 PSoC™ 64 B EME—F SR U TEEEINES, IEHAIRE:

. —2H7]|]";“z.._"/\ffﬁy ﬁﬁ:_FZ
- ¥ RoT MR X RETZEIFEF/OEM, 1B 10 FirR
- IIEN AR

 —HHEMOKEITHF AR 2R

IER (Fik) BFAEIRESHHRESIAMER (ST
« RRSISMERER

RN AEFREERIREZA, FRHITECE,

Take Over Root-of-Trust Setup chip security AEL?%:;?S"

/- User RaT \ /- User RaT \
CyRoT OEM RoT Public Key Public Key
Public Key Public Key
ey
Unique Device
PSoC™ 64 Identity

Identity
PSoC™ 64

Identity

Keys, Security
Policies, Certificates

Keys, Security
Policies, Certificates

Secure Bootloader Secure Bootloader

\ PSoC™ 64 / User Application
\_ PSoC™e4 /

E 10 PSoC™ 64 {EFARIE

ERBEAREIRIR (HSM) BABECE, HSM B—MREEREREFIIETRIRE, BTRIPNEESF
ZIRLUISEMSR S IIE, FHiREMELIE,

RERETHGE, AIUERERNNARFNEETRHRIZ. EREHNEBENARERFRZA, TER
IR ZMERLM,
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PSoC™ 6 MCU: CYB06447BZI-D54 ¥IEF AR

B 11 B/R7T PSoC™64 NEAFMAA LI EHAFHE, WEESERF™, 188 SRAM BI—Z 2 1R
RIS RSRIER,

0x1000:0000

User Application Space

Typically immutable, can be
updated if allowed by security
policy during provisioning

Infineon Secure 0x101D:0000

Bootloader

Immutable after Infineon
Manufacturing

0x101E:0000
Secure Flash Boot

Typically immutable, can be
partially updated if allowed by
security policy during provisioning

OEM Asset storage 0x101F:BFOO

)\ A A~/

User Flash Ox101F:FFFF
Secure Flash Boot + 0x1600:7FFF
Infineon Public Key
Supervisory Flash 0x1600:0000 Immutable after Infineon
~ Manufacturing
O0x0001:FFFF
Boot ROM
ROM 0x0000:0000 D
& 11 PSoC™ 64“R£” MCU &= N 1Z M4
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(infineon

3.8.1 K KES ISMBERF

Infineon Bootloader 2 FFJ& MCUBoot Y — ik, BXILEFENEZIFMEE, i5E1% MCUBoot 5|5
MBEFIKIT . ZIGEHBIRAHS | SINBIZFFZRMCUBootI T AR E T IRV BRI

ok
AEo

SISMEREFEEEREBE” SDK FATERE+/EFIREK, HREFIEN PSoc™ 64 BEHIDE

NE— NG, ERBMMENBIMARKE, UWEMNAREFRS.

5| SINEIERET PSoC™ 64 ERITIRAERREED] (SMIF) SZHeIMNERTFAERR. SISIMNEIRF SN FHFRITH

FAR DY (SFDP) RYSMNEBTF 2R (I S

S| FMBIEFEH AT SMHBEFRBHFRFLTX, EES—MRIFLTXHRETHREAIES
WELBE/BZLEISMBEFAE. B 12 BR5SMBEFHNBIRF:

Reads for setting
access policies

Boot ROM +
Secure Flash Boot _

Verifies & Launches

Infineon Secure

Bootloader

Bootloader Certificate

Verifies & Launches

First User Image

Signed with OEM Pvt key

Address of Bootloader image
and key for verification

Debug Policy

Address of User image
and key for verification

Boot Policy

| Provisioned Policies

& 12 S SMBEFBEIFY

13 BT ERR GRS ISMERF AT AERNART R,

Immutable Boot Code

Infineon Secure
Bootioader

Image
Written

Slot#1, empty

Internal (or) External flash

Immiitable Boot Code
Infineon Seciire
Boolioader ™
1
Keys, Policies |,‘
1
i
1 Verifies new
Customer Application v1 = image content
| and signature
I with provisioned
Signed with User Privkey keys
S —— ;1|

gl T —

Customer Application v2

Signed with User Privkey
Slot#

Internal (or) External flash

New image available Bootloader verifies new image Bootloader updates current
image

Immutable Boot Code
Infineon Secure
Bootloader

Kays, Policies

g
T

Customer Application v2

Slot#1, empty

Internal (or) External flash

B 13
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7. CYB06447BZI-D54 Datasheet @& — {0 FXIE, EPEE S| EMS B RINEENSETIRIL
Kz HSIOM B &,

GPIO Um [ H Vppy 5 IFMEER, d0TFFR:

PO: Veackup

v P1:Vpppo PLEIRIEEZEMZEES (OVT)o

v P2, P3, P4: Vppi0n

v P5, P6, P7, P8: Vppjo1

v P9, P10: Vppioar Vooa (Vopioa A1 Vppa ATTE PCB LIEETE—IE)
+ P11, P12, P13: Vppioo

* P14: Vppyse
|7 HEMSIHER
. Package . Package . Package
Pin Pin Pin
124-BGA 124-BGA 124-BGA
Vbop Al P2.0 M2 P6.5 M12
Veen A2 P2.1 N2 P6.6 N12
Vbpa A12 P2.2 L3 P6.7 M13
Vbpioa A13 P2.3 M3 P7.0 L13
Vbbioo C4 P2.4 N3 P7.1 L12
Vbpio1 K12 P2.5 N1 P7.2 K13
Vbpio2 L4 P2.6 M4 P7.3 N13
Veackup D1 P2.7 N4 P7.4 K11
Vbpuss M1 P3.0 L5 P7.5 J13
Vss B12, C3, D4, D10, P3.1 M5 P7.6 J12
K4, K10
Vbp_ns J1 P3.2 N5 P7.7 J11
Vinp1 J2 P3.3 L6 P8.0 H13
Vinp2 K2 P3.4 M6 P8.1 H12
VBuck1 K3 P3.5 N6 P8.2 H11
Vrr K1 P4.0 L7 P8.3 G13
XRES F1 P4.1 M7 P8.4 GI12
VRrer B13 P5.0 N7 P8.5 Gl11
P0.0 E3 P5.1 L8 P8.6 F13
P0.1 E2 P5.2 M8 P8.7 F12
P0.2 El P5.3 N8 P9.0 E11
P0.3 F3 P5.4 L9 P9.1 E12
P0.4 F2 P5.5 M9 P9.2 E13
P0.5 G3 P5.6 N9 P9.3 F11
P1.0 G2 P5.7 N10 P9.4 D13
P1.1 Gl P6.0 M10 P9.5 D12
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)7 HEMSIHEE @
. Package . Package . Package
Pin Pin Pin
124-BGA 124-BGA 124-BGA
P1.2 H3 P6.1 L10 P9.6 D11
P1.3 H2 P6.2 L11 P9.7 C13
P1.4 H1 P6.3 M1l P10.0 C12
P1.5 J3 P6.4 N1l P10.1 All
P10.2 Bll P11.5 AT P13.0 Bl
P10.3 Cl1 P11.6 B7 P13.1 A3
P10.4 Al0 P11.7 c7 P13.2 B3
P10.5 B10 P12.0 A6 P13.3 B2
P10.6 C10 P12.1 B6 P13.4 C2
P10.7 A9 P12.2 Cceé P13.5 C1
P11.0 B9 P12.3 A5 P13.6 D3
P11.1 C9 P12.4 B5 P13.7 D2
P11.2 A8 P12.5 C5 P14.0/ L2
USBDP
P11.3 B8 P12.6 A4 P14.1/ L1
USBDM
P11.4 C8 P12.7 B4

AR MRAER USBSIH, 1B Vppysei®Eit, FH4R$F P14.0/USBDP # P14.1/USBDM 5|fIE =,
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P:i:‘./ ACT #0 ACT #1 DS#2 | ACT#4 | ACT#5| ACT#6 ACT #7 ACT #8 ACT#9 | ACT#10 | ACT#12 | ACT#13 | ACT #14 ACT #15 DS #4 DS #5 DS #6
P00 tecpwm[0].li | tepwm[1].lin srss.ext_ scb[0].spi_s peri.tr_io_in
. ne[0]:0 e[0]:0 clk:0 electl1:0 put[0]:0
tcpwm([0L.li | tcpwm([1].lin scb[0].spi S .
. .Spi_s peri.tr_io_in cpuss.swj_t
PO.1 ne_c?(r)npl[o e_con(;pl[O]. elect2:0 put[1]:0 rstn
P02 tepwml0L.li | tepwm([1].lin scb[0].uart | scb[0].i2c_ | scb[0].spi_
- ne[1]:0 e[1]:0 _rx:0 scl:0 mosi:0
tcpwm[0].li | tepwm[1].lin schl0L.uart | seblol.izc_ | scbl0].spi
" . Jd2c_ SpI_
PoO.3 ne_c?.ompl[l e_corgpl[l]. _tx:0 sda:0 miso:0
P04 tepwm[0Lli | tcpwm[1].lin scb[0].uart scb[0].spi_c peri.tr_io_
- ne(2]:0 e[2]:0 _rts:0 lk:0 output[0]:2
tcpwm([0L.li | tcpwm([1].lin srss.ext scb[0].uart scb[0].spi L
. .ext_ . .Spi_s peri.tr_io_
P0.5 ne_c?(r)npl[Z e_con(;pl[z]. clk:1 _cts:0 elect0:0 output[1]:2
pro | tecpwmlolLli | tcpwm[1llin scb[7].uart | scb[7].i2c_ | scb[7].spi_ peri.tr_io_in
* ne[3]:0 e[3]:0 _rx:0 scl:0 mosi:0 put[2]:0
tepwm(OLli | tcpwm1}.lin scbl7].uart | scb7l.i2c_ | scb[7l.spi iAr_jo_i
. . Jd2¢_ SpI_ peri.tr_io_in
PL1 ne_c?.(r)npl[3 e_con(;pl[:a‘]. _tx:0 sda:0 miso:0 put[3]:0
P12 tecpwm([0].li | tepwm[1].lin scb[7].uart scb[7].spi_c
- nel4]:4 e[12]:1 _rts:0 lk:0
tcpwm[0].li | tepwm[1].lin scb[7].uart scb[7].spi
. .Spi_s
P13 ne_c?.4mpl[4 e_conlwlpl[lz] 0 electo:0
P14 tecpwm[0].li | tepwm[1].lin scb[7].spi_s
* ne[5]:4 e[13]:1 electl:0
tcpwm([0L.li | tecpwm([1].lin .
P15 ne_c?‘r‘npl[s e_corqpl[14] SCEI[Zg'tSZF:’(')—S
P20 tcpwm[0].li | tcpwm(1].lin scb[1].uart | scb[1].i2c_ | scb[1].spi_ peri.tr_io_in glessls.mxtd_s
- ne[6]:4 e[15]:1 %0 scl:0 mosi:0 put[4]:0 PSIp_ret_.
witch_hv
tcpwm([0L.li | tcpwm([1].lin scb[1].uart | scb[1].i2c_ | scb[1].spi itrio i bless.mxd
. Jd2c_ .Spi_ peri.tr_io_in
P21 ne_cgmpl[G e_compl[lS] _tx:0 sda:0 miso:0 put[5]:0 =
14 1 dpslp_ret_
ldo_ol_hv
. . . bless.mxd
tecpwm([0].li | tepwm[1].lin scb[1].uart scb[1].spi_c -
P22 ne[7):4 e[16]:1 _rts0 k0 gjps'p—'
uck_en
AR )
~ = — NN .
3. (S MRTAZN A IPName[x].signal_name[u]:yo
o] . | _ — — [ ] =0 —
IPName = #23REIZFR (140 tcpwm) = IP BUME—H, Signal_name =ESHRM, u=1ESHKS, HEHREESBHEEZMES, v=

BE

ESRRBEIZ,

g0, B tcpwml0].line_compl[3]

HIL (BlE) o RS

4_==

oo H

ARTIXE tepwm RBYEFI 0, 5

2 line_compl # 3 (ZREMHINEIMSS

|ZRZAT RIFBEANREEHEAREMF AR EER.

REES

GREEIUPN

NJONW 9 ».J0Sd

HH-E5%% ¥SA-1Za.Lv909AD
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P:irnt/ ACT #0 ACT #1 DS #2 | ACT#4 | ACT#5| ACT#6 ACT #7 ACT #8 ACT#9 | ACT#10 | ACT#12 | ACT#13 | ACT #14 ACT #15 DS #4 DS #5 DS #6
tecpwm([0].li | tcpwm[1].lin scb[1].uart sch[1].spi bless.mxd_
P2.3 ne_compl[7 | e_compl[16] " " F,”—s dpslp_re-
14 1 _cts:0 elect0:0 set n
P24 tcpwm[0].li | tcpwm[1].lin scb[1].spi_s blgsss.lmxfj_
g ne[0]:5 e[17]:1 elect1:0 psip_
clk_en
tecpwm[0].li | tcpwml[1].lin . bless.mxd_
P25 ne_co.mpl[O e_compl[l?] chl%g'tsz%—s dpslp_iso-
15 :1 late_n
. R . bless.mxd
tcpwm([O0Lli | tepwm([1].lin scb[1].spi_s -
P2.6 . K . dpslp_act_
ne[l]:5 e[18]:1 elect3:0 Ido_en
tcpwm[0].li | tcpwm[1].lin bless.mxd_
P2.7 ne_compl[1 | e_compl[18] dpslp_x-
15 :1 tal_en
P30 tcpwm[0].li | tcpwm([1].lin scb[2].uart | scb[2].i2c_ | scb[2].spi_ peri.tr_io_in glessls.rr:ﬁd_
- ne[2]:5 e[19]:1 _rxl scl:1 mosi:1 put[6]:0 psip_dig_
ldo_en
tepwm[OL.li | tcpwm[L].lin scbl2l.uart | scb2.i2c_ | scb[2].spi itr_io_i bless.mxd_
. Jd2c_ .Spi_ peri.tr_io_in
P3.1 ne_co.mpl[z e_compl[l9] _txl sda:l miso:1 put[7]:0 act_d-
15 :1 bus_rx_en
P32 tcpwm([0].li | tcpwm([1].lin scb[2].uart scb[2].spi_c blisst'n:;fd—
ne(3]:5 e[20]:1 _rts:l lk:1 bus_t_x_en
tecpwm([0].li | tcpwm[1].lin scb[2].uart sch[2].spi
. .Spi_s bless.mxd_
P33 ne_c]c?;npl[3 e_corqpl[zo] _ctsil elect0:1 act_bpktctl
P34 tecpwm[O0].li | tepwm[1].lin scb[2].spi_s bless.mxd_
- ne[4]:5 e[21]:1 electl:1 act_txd_rxd
tecpwm([0].li | tcpwm[1].lin . bless.mxd_
P3.5 ne_compl[4 | e_compl[21] Scsl[ezg'tszr.’i—s dpslp_rc-
15 1 . b_data
P40 tcpwm[0].li | tcpwm[1].lin scb[7].uart | scb[7].i2c_ | scb[7].spi_ peri.tr_io_in b(ljessl.mxd__
- ne[5]:5 e[22]:1 _rxl scl:1 mosi:1 put[8]:0 pbs Fél—krc
tecpwm([0].li | tcpwm[1].lin scb{7].uart | scb[7].i2c_ | scb[7].spi S bless.mxd_
. JQ2c_ .Spi_ peri.tr_io_in
P4.1 ne_c?;npl[s efcorﬁlpl[zz] Tl sda:l miso:1 put[a]:0 dpslpe_rcb_l
pso | tepwml0lli | tcpwm[1l.lin scb[5].uart | scb[5].i2c_ | scb[5].spi_ audioss.clk| peri.tr_io_in
. ne[4]:0 e[4]:0 _rx:0 scl:0 mosi:0 _i2s_if put[10]:0

R

3. 55 HRTFNA IPName[x].signal_name[u]:yo

IPName = #RREIZFR (%0 tcpwm) , x=IP BYME
AREIZS,
80, ZFF tcpwm(0].line_compl[3]:4F&RTX 2 tcpwm HRAYSEE) 0,

BERES

o (BlE) . #RHESE

SS2 line_compl#3 (XBRHENEWMES
|ZRZBAT AFRENR EEHRAREMF B R _ EXR,

K, Signal_name = 5SBIRHE, u=1E5HKS, HPRESESEIMESZMES, y=

, XEZESHEERE

NJO 9 . J0Sd

H=E5PE vSA-1Z9Lv¥909AD
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P:irnt/ ACT #0 ACT #1 DS#2 | ACT#4 | ACT#5| ACT#6 | ACT#7 ACT #8 ACT#9 | ACT#10 | ACT#12 | ACT#13 | ACT #14 ACT #15 DS #4 DS #5 DS #6
tecpwm([0].li | tcpwm[1].lin scb{5].uart | scb[5].i2c_ | scblS].spi . S
. . Jd2¢_ .Spi_ audioss.tx_ | peri.tr_io_in
P5.1 ne_c]c?(r)npl[4 e_congpl[4]. _tx:0 sda:0 miso:0 sck put[11]:0
P52 tepwm[0].li | tepwm[1].lin scb[5].uart scb[5].spi_c audioss.tx_
- ne[5]:0 e[5]:0 _rts:0 lk:0 ws
tecpwm([0].li | tepwm[1].lin scb[5].uart sch[5].spi .
R . .Spi_s audioss.tx_
P53 ne_c?(r)npl[s e_corgpl[s]. _cts:0 elect0:0 sdo
P5.4 tecpwm[O0].li | tepwm[1].lin scb[5].spi_s audioss.rx_
y ne[6]:0 e[6]:0 elect1:0 sck
tecpwm([0].li | tcpwm[1].lin bI5].5pi di
P5.5 nefc?(r)npl[G efcorgpl[e]: Scel[eg'tsz%—s au '3]555“—
P5.6 tecpwm[O0].li | tepwm[1].lin scb[5].spi_s audioss.rx_
. ne[7]:0 e[7]:0 elect3:0 sdi
tecpwm([0].li | tcpwm[1].lin .
P5.7 ne_c]c?(r)npl['l e_congpl['l]: Sczl[sg'tz%—s
P6.0 tcpwm[0].li | tcpwm[1].lin | scb[8].i2c scb[3].uart | scb[3].i2c_ | scb[3].spi_ cpuss.fault scb[8].spi_
. ne[0]:1 e[8]:0 _scl:0 _rx:0 scl:0 mosi:0 _out[0] mosi:0
tepwmOLi | tepwmlLLlin | cpg) ipc scbl3].uart | scbl3].i2c_ | scbi3l.spi faul
X . . Ji2c_ .spi_ cpuss.fault SCb[S] sp|
P6.1 ne_c?inpl[o e_congpl[s]. _sda:0 _tx:0 sda:0 miso:0 _out[1] miso:0
pe2 | tepwml0Lli | tcpwm[1l.lin scb[3].uart scb[3].spi_c scb[8].spi_
- nef1]:1 e[9]:0 _rts:0 k:0 clk:0
tecpwm[0].li | tcpwm[1].lin scb[3].uart scb[3].spi .
X . .Spi_s scb[8].spi_
P63 ne_c?;npl[l e_corgpl[9]. _cts:0 elect0:0 select0:0
P64 tcpwm[0].li | tcpwm[1].lin | scb[8].i2c sch[6].uart | scb[6].i2c_ | scb[6].spi_ peri.tr_io_in | peri.tr_io_ cpuss.swj_s | scb[8].spi_
- ne[2]:1 e[10]:0 _scl:1 _rx2 scl:2 mosi:2 put[12]:0 output[0]:1 wo_tdo mosi:1
tepwm(OLli | tepwmlLllin | gcprg) jpe scbl6].uart | scbl6.i2c_ | scbl6].spi ir_jo_i itri j i
. . .i2c_ .Spi_ peri.tr_io_in | peri.tr_io_ cpuss.swj_s | scb[8].spi_
Pe.5 ne_c?;npl[Z e_cor%pl[lo] _sda:l _tx2 sda:2 miso:2 put[13]:0 output[1]:1 wdoe_tdi miso:1
P | tcpwmloLli | tepwm[1].lin scb[6].uart scb[6).spi_c cpuss.swj_s | scb[8].spi_
. ne[3]:1 e[11]:0 _rts:2 lk:2 wdio_tms clk:1
tecpwm([0].li | tcpwm[1].lin scbl6].uart scb[6].spi . .
. .Spi_s cpuss.swj_s | scb[8].spi_
Pe.7 ne—c]chplB e_cor%pl[ll] _cts:2 elect0:2 welk_tclk select0:1
p7o | tecpwmlOLli | tcpwm(1].lin scb[4].uart | scb[4].i2c_ | scb[4].spi_ peri.tr_io_in cpuss.trace
. nel4]:1 e[12]:0 _rxl scl:1 mosi:1 put[14]:0 _clock
xR
> = — T — .
3. 15 S HRTRAZN I IPName[x].signal_name[u]:yo
— — = . Y = | = | — [l e = |
IPName = #RIRIIZ IR (5190 tcpwm) 5, x = IP B9ME—SEMAI, Signal_name=1ESHEH, u=E54HS, EHEEESEMMEZNMES, y=

EERES

1';7 0, BHR tcpwm[0]

AREIZS,
line_compl[3]:4FR/" X Z tcpwm SREYSEF 0,
n (BlE) , RIBESEIFSENT AFRBNREEHRAREMFIBF EER,

S5 line_compl#3 (XBEHMNEAMES

b
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P:Irnt/ ACT #0 ACT #1 DS #2 | ACT#4 | ACT#5| ACT#6 ACT #7 ACT #8 ACT#9 | ACT#10 | ACT#12 | ACT#13 | ACT #14 ACT #15 DS #4 DS #5 DS #6
tecpwm([0].li | tcpwm[1].lin schl4l.uart | scb[4l.i2c_ | scbl4].spi S
. JQ2c_ .Spi_ peri.tr_io_in
P11 ne_c]c?Tpl[4 e_cor%pl[lz] _txil sda:1l miso:1 put[15]:0
p72 | tepwml0Lli | tcpwm[1l.lin scb[4].uart scb[4].spi_c
- ne[5]:1 e[13]:0 _rts:l lk:1
tecpwm([0].li | tcpwm[1].lin scb[4].uart schl4].spi
. .Spi_s
P7.3 ne_c]c?Tpl[S e_cor%pl[l3] cterl electo:]
P74 tcpwm[0].li | tepwm[1].lin scb[4].spi_s bless.ext{_l- cpuss.trace_d
’ nel6]:1 e[141:0 elect1:1 s ata[3]:2
tecpwm([0].li | tcpwm[1].lin bi4].spi bless.ext_p t d
P7.5 ne_compl[6 | e_compl[14] sc 'SF.)I—S a_tx_ct- cpuss. raFe_
11 0 elect2:1 Lout ata[2]:2
bless.ext_p
P76 tcpwm[0].li | tepwm[1].lin scb[4].spi_s a_lna_- cpuss.trace_d
. ne[7]:1 e[15]:0 elect3:1 chip_en_ou ata[1]:2
t
tecpwm([0].li | tcpwm[1].lin scb[3].spi
.spi_s | cpuss.clk_f cpuss.trace_d
pPr.7 nefci).inplﬁ efcor%pl[lS] electl1:0 m_pump ata[0]:2
pgo | tepwmloLli | tepwm[1].lin sch[4].uart | scb[4].i2c_ | scb[4].spi_ peri.tr_io_in
. ne[0]:2 e[16]:0 _rx:0 scl:0 mosi:0 put[16]:0
tecpwm([0].li | tcpwm[1].lin schl4l.uart | scb[4l.i2c_ | scbl4].spi S
. JQ2c_ .Spi_ peri.tr_io_in
P8.1 ne_c]cgnpl[o e_cor%pl[lG] _tx:0 sda:0 miso:0 put[17]:0
P82 tepwm[0].li | tepwm[1].lin scb[4].uart scb[4].spi_c
- ne[1]:2 e[17]:0 _rts:0 lk:0
tecpwm([0].li | tcpwm[1].lin scb[4].uart schl4].spi
. .Spi_s
P8.3 ne_c?énpl[l efcorgpl[l?] ctsi0 electo:0
P84 tecpwm[O0].li | tepwm[1].lin scb[4].spi_s
- nef2]:2 e[18]:0 electl1:0
tcpwm[0].li | tcpwm[1].lin .
P8.5 ne_c?gnpl[z e_cor%pl[ls] chltlg'tsz%—s
P86 tcpwm[0].li | tepwm[1].lin scb[4].spi_s
- ne[3]:2 e[19]:0 elect3:0
tecpwm([0].li | tcpwm[1].lin sch[3].spi
.Spi_s
p8.7 ne_c]cgnpl[?: e_cor%pl[l9] elect2:0

~,
~

Pt =3
3. 5 SR/ IPName[x].signal_name[u]:ys

IPName = IRIRIIZFR (5150 tcpwm) , x=IP FIME—SEfI, Signal_name=1ESHEBM, u=1E5SHKS, EFIFEESEMESZMES, v=

]:br—-ﬂ =

BAEIES

2R it SR

a0, BFR tcpwm[0].line_compl[3]:4FRTNIX = tcpwm SREYSE 0, 552
W (BIA) . IRPESEIEAERNT AFBRANREEHRAREMF AR EXIE,

line_compl#3 (LEMEHMNEMES) , X21%I

NJNW 9 ».J0Sd

HH-E5%% ¥SA-1Za.Lv909AD

Uoau1juj
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P'gll'nt/ ACT #0 ACT #1 DS #2 | ACT#4 | ACT#5| ACT#6 ACT #7 ACT #8 ACT#9 | ACT#10 | ACT#12 | ACT#13 | ACT #14 ACT #15 DS #4 DS #5 DS #6
poo | tepwmloLli | tepwm[1].lin scb[2].uart | scb[2].i2c_ | scb[2].spi_ peri.tr_io_in cpuss.trace_d
. ne[4]:2 e[20]:0 _rx:0 scl:0 mosi:0 put[18]:0 ata[3]:0
Po.1 rgcep\gc?rl'EO]ll[lAil teCF:;\glm[]i%zl(l)r]] scb[2].uart | scb[2].i2c_ | scb[2].spi_ peri.tr_io_in cpuss.trace_d
- — 12 P - 40p _tx:0 sda:0 miso:0 put[19]:0 ata[2]:0
P92 tepwm[0].li | tepwm[1].lin scb[2].uart scb[2].spi_c pass.dsi_ct- cpuss.trace_d
- ne[5]:2 e[21]:0 _rts:0 lk:0 b_cmp0:1 ata[1]:0

tecpwm([0].li | tcpwm[1].lin scb[2].uart sch[2].spi .
. .Spi_s pass.dsi_ct- cpuss.trace_d
P93 ne_c?énpl[s efcorT)pl[Zl] _cts:0 elect0:0 b_cmpl:1 ata[0]:0
P9.4 tcpwm[0].li | tepwm[1].lin scb[2].spi_s
y ne[7]:5 e[0]:2 electl1:0
tecpwm([0].li | tcpwm[1].lin sch[2].spi
. .Spi_s
P9.5 ne_compl[7 | e_compl[0]: elect2:0
15 2
P9.6 tcpwm[0].li | tepwm[1].lin scb[2].spi_s
. ne[0]:6 e[1]:2 elect3:0
tecpwm[0].li | tcpwml[1].lin
P9.7 ne_compl[0 | e_compl[1]:
1.6 2
p10.0 | tePwmlOLli | tcpwm[1].lin scb[1].uart | scb[1].i2c_ | scb[1].spi_ peri.tr_io_in cpuss.trace_d
. ne[6]:2 e[22]:0 _rxl scl:1 mosi:1 put[20]:0 ata[3]:1
tepwm(OLli | tcpwm[L].lin scbl1].uart | scb1l.i2c_ | scb[L.spi itr_jo_i
. Jd2c_ .Spi_ peri.tr_io_in cpuss.trace_d
P10.1 ”e—c]‘fg“')l[e e—COT)p'[ZZ] tel sdal miso:1 put[21]:0 ata[2):1
P10.2 tcpwm[0].li | tcpwm[1].lin scb[1].uart scb[1].spi_c cpuss.trace_d
- ne[7]:2 e[23]:0 _rts:l lk:1 ata[1]:1
tecpwm([0].li | tcpwm[1].lin scb[1].uart sch[1].spi
. .Spi_s cpuss.trace_d
P10.3 ”e—c]‘fg“')l” e—COrT(‘)p'[B] _ctsi electo:1 ata[0]:1
P10.4 tecpwm[O0].li | tepwm[1].lin scb[1].spi_s | audioss.pd
y ne[0]:3 e[0]:1 electl:1 m_clk
tecpwm[0].li | tcpwml[1].lin scb[1].spi .
. .spi_s | audioss.pd
P10.5 ne_c?;npl[o e_coTpl[O]. elect2:1 m_data
P10.6 tcpwm[0].li | tepwm[1].lin scb[1].spi_s
. ne[1]:6 e[2]:2 elect3:1
tepwml0L.li | tepwm(1].lin
P10.7 | ne_compl[1| e_compl[2]:
1.6 2

R

3. ESMRTHZR N IPName[x].signal_name[u]:yo

IPName = #&23RE9ZFR (140 tcpwm)
BIRBEIA,

EERES

40, BFRtcpwm(0]
m (REAE) ., REESEIXZRANT AFRBENREEHRAREMFIAR EER,

line_compl[3]:4FR/" X Z tcpwm SREYSEF 0,

x = IP BYME—SCf51,

=0 B3

a5 =

Signal_name = ESHE, u=135%HS,

HARER

line_compl#3 (&BEHNEIMES

b

SEMBZMES, y=

5\<IE1/< -:-?E’J%-;T\Hj

O

wn
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=
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P:irnt/ ACT #0 ACT #1 DS #2 | ACT#4 | ACT#5| ACT#6 ACT #7 ACT #8 ACT#9 | ACT#10 | ACT#12 | ACT#13 | ACT #14 ACT #15 DS #4 DS #5 DS #6
P1LO tcpwml[0].li | tcpwm([1].lin smif.spi_ | scb[5l.uart | scb[5].i2c_ | scb[5].spi_ peri.tr_io_in
* ne[1]:3 e[1]:1 select2 _rxl scl:1 mosi:1 put[22]:0
tepwml0L.li | tepwm(1].lin smif.spi . . .
X .spi_ | scb[5].uart | scb[5].i2c_ | scb[5].spi_ peri.tr_io_in
P11l ne_c]c?;npl[l e_con;pl[l]. selectl _txl sda:1 miso:1 put[23]:0
P11.2 tcpwm[0].li | tcpwm[1].lin smif.spi_ | scb[5].uart scb[5].spi_c
- ne[2]:3 e[2]:1 select0 _rts:l lk:1
tecpwm[0].li | tcpwm[1].lin smif spi b . L
. .spi_ | scb[5].uart scb[5].spi_s peri.tr_io_
P113 ne_c]c?;npl[z e_con;pl[z]. data3 _cts:l elect0:1 output[0]:0
P114 tcpwm[0].li | tepwm[1].lin smif.spi_ scb[5].spi_s peri.tr_io_
y ne[3]:3 e[3]:1 data2 electl:1 output[1]:0
tecpwm[0].li | tcpwml[1].lin smif.soi .
. .Spi_ scb[5].spi_s
P11.5 ne_c?;nplB e_coTpl[3]. datal eloct2:1
smif.spi_ scb[5].spi_s
P1L6 data0 elect3:1
smif.spi_
P11.7 clk
p12.o | tepwmlOLli | tcpwm[1l.lin smif.spi_ | scb[6].uart | scb[6].i2c_ | scb[6].spi_ peri.tr_io_in
il ne[4]:3 el4]:1 data4 _rx:0 scl:0 mosi:0 put[24]:0
tcpwm[0].li | tepwml[1].lin smif.soi b . . .
X .spi_ | scb[6].uart | scb[6].i2c_ | scb[6].spi_ peri.tr_io_in
P121 ne_c?;npl[él e_coTpl[4]. data5 _tx:0 sda:0 miso:0 put[25]:0
P12.2 tcpwm[0].li | tepwm[1].lin smif.spi_ | scb[6].uart scb[6].spi_c
- ne[5]:3 e[5]:1 data6 _rts:0 k:0
tepwml0L.li | tepwm(1].lin smif spi K
. .spi_ | scb[6].uart scb[6].spi_s
P123 ”e—c]‘f;‘“Pl[S e_compll3): data7 | _cts0 elect0:0
P12.4 tcpwm[0].li | tepwm[1].lin smif.spi_ scb[6].spi_s | audioss.
* ne[6]:3 e[6]:1 select3 electl1:0 p
dm_clk
tecpwm([0].li | tcpwm[1].lin schi6].spi .
. .spi_s | audioss.p
P12.5 ne_c]c?;']pl[G e_con;pl[G]. elect2:0 dm_data
P12.6 tecpwm[O0].li | tepwm[1].lin scb[6].spi_s
* ne[7]:3 e[7]:1 elect3:0
tecpwm([0].li | tcpwm[1].lin
P12.7 | ne_compl[7 | e_compl[7]:
13 1
AR
] — T —a .
3. E5MRTAILA IPName(x].signal_name[u]:yo
_ _ = . Y =y — | _ =] =] =y = A== _
IPName = {&5REIZFR (140 tepwm) =P YME—SLFI, Signal_name =SB, u=1E5%kKS, HPREESBEMESZNMES, y=

EERES

40, BFRtcpwm(0]
m REAE) ., REESEIXZANT AFRBENREEHRAREMF AR EER,

BREIZS,
line_compl[3]:4FR/"X & tcpwm SREYIZF 0,

=0 B3

(=l

line_compl#3 (&EEMENEIMES

b

_\XIEL(

SHYEIR T

NJON 9 ».J0Sd
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P:Irnt/ ACT #0 ACT #1 DS #2 | ACT#4 | ACT#5| ACT#6 ACT #7 ACT #8 ACT#9 | ACT#10 | ACT#12 | ACT#13 | ACT #14 ACT #15 DS #4 DS #5 DS #6
p130 | tePwmlOLli | tcpwm[1].lin sch[6].uart | scb[6].i2c_ | scb[6].spi_ peri.tr_io_in
. ne[0]:4 e[8]:1 _rxl scl:1 mosi:1 put[26]:0
tepwml[OLli | tcpwm(1].lin schi6l.uart | scbl6l.izc_ | scbl6].spi itr_io_i
A . Jd2c_ .Spi_ peri.tr_io_in
P13.1 ne_c]c?;npl[o e_con;pl[8]. _txl sda:l miso:1 put[27]:0
P132 tcpwm[0].li | tcpwm[1].lin scb[6].uart scb[6].spi_c
- ne[l]:4 e[9]:1 _rts:l lk:1
tecpwm[0].li | tcpwm[1].lin scbl6].uart scb[6].spi
. . .Spi_s
P13.3 ne_c]c?z]pl[l e_con;pl[9]. cterl electo:]
P134 tcpwm[0].li | tepwm[1].lin scb[6].spi_s
y ne[2]:4 e[10]:1 electl:1
tcpwm[0].li | tcpwm[1].lin .
P13.5 ne_c?%r‘npl[z e_corqpl[lo] chl[sg.tszﬂ_s
P13.6 tcpwm[0].li | tepwm[1].lin scb[6].spi_s
. ne[3]:4 e[11]:1 elect3:1
tcpwm[0].li | tcpwm[1].lin
P13.7 | ne_compl[3 | e_compl[11]
14 1

Pt 3

3. 1%%9’9?58_'\%:?@?9 IPName[x].signal_name[u]:yo
IPName = IRIRIIZFR (5150 tcpwm) , x=IP FIME—SEFI, Signal_name=1ESHBM, u=1E5SHKS, EFIFEESIMMESZMES, v=

j:b.--. =

BAEIES

ZRNEA,
B30, ZFR tcpwm[0].line_compl[3]:4FRTIXE tepwm IRAYSEAI 0,

2 0 =5

S5 E

line_compl#3 (ZEBEHNEIMES) , XBZES
m (RAE) , REESEITEANT AFRBENREEHRAREMFIBR EER,

NION 9 w.J0Sd

H=E5PE vSa-1Z9.v¥909AD

uoauljuj



PSoC™ 6 MCU: CYB06447BZI-D54 ¥UEF Mt In fl neon

1. Smart 1/0 F1 DSI B OAS |HITHAEILTR 9.

&9 RO IEIEIL. Smart1/0 F1 DSI ThEE
Pgi':/ Name Analog Digital HV DsI SMARTIO USB
P0.0 P0.0 wco_in dsi[0].port_if[0]
P0.1 P0.1 wco_out dsi[0].port_if[1]
P0.2 P0.2 dsi[0].port_if[2]
P0.3 P0.3 dsi[0].port_if[3]
P0.4 P0.4 pmic_wakeup_in dsi[0].port_if[4]

hibernate_wakeup[1]

P0.5 P0.5 pmic_wakeup_out | dsi[0].port_if[5]
P1.0 P1.0 dsi[1].port_if[0]
P1.1 P1.1 dsi[1].port_if[1]
P1.2 P1.2 dsi[1].port_if[2]
P1.3 P1.3 dsi[1].port_if[3]
P1.4 P1.4 hibernate_wakeup[0] | dsi[1].port_if[4]
P1.5 P1.5 dsi[1].port_if[5]
P14.0 USBDP usb.usb_dp_pad
P14.1 USBDM usb.usb_dm_pad
P2.0 P2.0 dsi[2].port_if[0]
P2.1 P2.1 dsi[2].port_if[1]
P2.2 P2.2 dsi[2].port_if[2]
P2.3 P2.3 dsi[2].port_if[3]
P2.4 P2.4 dsi[2].port_if[4]
P2.5 P2.5 dsi[2].port_if[5]
P2.6 P2.6 dsi[2].port_if[6]
P2.7 P2.7 dsi[2].port_if[7]
P3.0 P3.0
P3.1 P3.1
P3.2 P3.2
P3.3 P3.3
P3.4 P3.4
P3.5 P3.5
P4.0 P4.0 dsi[0].port_if[6]
P4.1 P4.1 dsi[0].port_if[7]
P4.2 P4.2 dsi[1].port_if[6]
P4.3 P4.3 dsi[1].port_if[7]
P5.0 P5.0 dsi[3].port_if[0]
P5.1 P5.1 dsi[3].port_if[1]
P5.2 P5.2 dsi[3].port_if[2]
P5.3 P5.3 dsi[3].port_if[3]
P5.4 P5.4 dsi[3].port_if[4]
P5.5 P5.5 dsi[3].port_if[5]
P5.6 P5.6 lpcomp.i(r;p_comp dsi[3].port_if[6]
P5.7 P5.7 lpcomp.i(r)m_comp dsi[3].port_if[7]
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PSoC™ 6 MCU: CYB06447BZI-D54 ¥UEFA

Infineon

&9 BR[OS BIEIR. Smart1/o F1 DSITHRE (%)

Port/ . .

Pin Name Analog Digital HV DsI SMARTIO usB

P6.0 P6.0 dsi[4].port_if[0]

P6.1 P6.1 dsi[4].port_if[1]

P6.2 P6.2 [pcomp.inp_comp dsi[4].port_if[2]

1

P6.3 P6.3 [pcomp.inn_comp dsi[4].port_if[3]

P6.4 P6.4 dsi[4].port_if[4]

P6.5 P6.5 dsi[4].port_if[5]

P6.6 P6.6 swd_data dsi[4].port_if[6]

P6.7 P6.7 swd_clk dsi[4].port_if[7]

P7.0 P7.0 dsi[5].port_if[0]

P7.1 P7.1 csd.cmodpadd dsi[5].port_if[1]

csd.cmodpads
P7.2 P7.2 csd.csh_tankpadd dsi[5].port_if[2]
csd.csh_tankpads

P7.3 P7.3 csd.vref_ext dsi[5].port_if[3]

P7.4 P7.4 dsi[5].port_if[4]

P7.5 P7.5 dsi[5].port_if[5]

P7.6 P7.6 dsi[5].port_if[6]

P7.7 P7.7 csd.cshieldpads dsi[5].port_if[7]

P8.0 P8.0 dsi[11].port_if[0 | smartio[8].i0[0]
]

P8.1 P8.1 dsi[11].port_if[1 | smartio[8].i0[1]
]

P8.2 P8.2 dsi[11].port_if[2 | smartio[8].i0[2]
]

P8.3 P8.3 dsi[11].port_if[3 | smartio[8].i0[3]
]

P8.4 P8.4 dsi[11].port_if[4 | smartio[8].i0[4]
]

P85 P8.5 dsi[11].port_if[5 | smartio[8].i0[5]
]

P8.6 P8.6 dsi[11].port_if[6 | smartio[8].i0[6]
]

P8.7 P8.7 dsi[11].port_if[7 | smartio[8].io[7]
]

P9.0 P9.0 ctb_oa0+ dsi[10].port_if[0 | smartio[9].io[0]
]

P9.1 P9.1 ctb_oa0- dsi[10].port_if[1 | smartio[9].i0[1]
]

P9.2 P9.2 ctb_o0a0_out dsi[10].port_if[2 | smartio[9].i0[2]
]

P9.3 P9.3 ctb_oal_out dsi[10].port_if[3 | smartio[9].io[3]
]

P9.4 P9.4 ctb_oal- dsi[10].port_if[4 | smartio[9].i0[4]
]

P9.5 P9.5 ctb_oal+ dsi[10].port_if[5 | smartio[9].io[5]
]
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PSoC™ 6 MCU: CYB06447BZI-D54 ¥UEFA

Infineon

&9 ROSIEMEIN. smart1/o M DSITHEE (%)
Pgi':/ Name Analog Digital HV DsI SMARTIO USB
P9.6 P9.6 ctb_oa0+ dSi[lo]-[]JOFt_if[G smartio[9].io[6]
P9.7 P9.7 ctb_oal+ dsi[10].port_if[7 | smartio[9].i0[7]
or ext_vref ]

P10.0 P10.0 sarmux[0] dsi[9].port_if[0]

P10.1 P10.1 sarmux[1] dsi[9].port_if[1]

P10.2 P10.2 sarmux[2] dsi[9].port_if[2]

P10.3 P10.3 sarmux|3] dsi[9].port_if[3]

P10.4 P10.4 sarmux[4] dsi[9].port_if[4]

P10.5 P10.5 sarmux/[5] dsi[9].port_if[5]

P10.6 P10.6 sarmux[6] dsi[9].port_if[6]

P10.7 P10.7 sarmux|[7] dsi[9].port_if[7]

P11.0 P11.0 dsi[8].port_if[0]

P11.1 P11.1 dsi[8].port_if[1]

P11.2 P11.2 dsi[8].port_if[2]

P11.3 P11.3 dsi[8].port_if[3]

P11.4 P11.4 dsi[8].port_if[4]

P11.5 P11.5 dsi[8].port_if[5]

P11.6 P11.6 dsi[8].port_if[6]

P11.7 P11.7 dsi[8].port_if[7]

P12.0 P12.0 dsi[7].port_if[0]

P12.1 P12.1 dsi[7].port_if[1]

P12.2 P12.2 dsi[7].port_if[2]

P12.3 P12.3 dsi[7].port_if[3]

P12.4 P12.4 dsi[7].port_if[4]

P12.5 P12.5 dsi[7].port_if[5]

P12.6 P12.6 eco_in dsi[7].port_if[6]

P12.7 P12.7 eco_out dsi[7].port_if[7]

P13.0 P13.0 dsi[6].port_if[0]

P13.1 P13.1 dsi[6].port_if[1]

P13.2 P13.2 dsi[6].port_if[2]

P13.3 P13.3 dsi[6].port_if[3]

P13.4 P13.4 dsi[6].port_if[4]

P13.5 P13.5 dsi[6].port_if[5]

P13.6 P13.6 dsi[6].port_if[6]

P13.7 P13.7 dsi[6].port_if[7]
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5 BRI EEERE

UTBERAFZEI R R T FMEXIHFHENEIES IV HRENER, UNERMNAEREERATISNG
o

EXLERA, HESIHSEIMBF—EER, FI0"Vopa, A12" X FVpp, 51, EERT HIZ5IH
HEBRYI/0IHO, FIEN"Vppp, Al; 10 B P1"

1.7t03.6V

!

CYB06447BZI-D54, 124-BGA package

3 1KQ at
100 MHz

0 uF 1T Voop, A1; /O port P1 VDD_NS: J1

0.1 uF

10 pF

V D1; 1/O port PO
T '[l]'l - sackup, D1 p Vauexs, K3 Eg_li

sz.mF
V C4; 1/O ports P11, P12, P13
Tk L Lorwr DDIOO, p

Veco, A2 PG

\Y K12; I/O ports P5, P6, P7, P8
PPN 0 S DDIO1: p
1t Vooioz, L4; I/O ports P2, P3, P4 Vinp1, J2
1|JF—|:i:rD_1 uF 22
\Y M1; I/O port P14 Vinpz, K2
T T or DDUSB, P IND2 04 uF
100 MHz I
' VDDA A12
1 1L '
10 uF 0.1 pF
Vgre, K1 | 2 H
Vopioa, A13; 1/O ports P9, P10 RF I 10 uF
B12, C3, D4, D10, K4, K10
Vss
= 14 124-BGARERIEHEE
Datasheet 44 002-26017 Rev. *K

2023-11-30



o _.
PSoC™ 6 MCU: CYB06447BZI-D54 HUEFA (I n fl neon

17t03.6V
o CYB06447BZI-D54, 124-BGA package
100 MHz
0 pF T o1 pF Vooo, Al; 1/O port P1 VDD_NS: J1
1 V, , D1; I/O port PO
1 pF == == 0.1 pF BACKUP P Vauexs, K3 &

Vooioo, C4; I/O ports P11, P12, P13

L L
1uF 0.1 pyF
[l] Veep, A2 | >§ h
. cco -
TT Vopio1, K12; /O ports P5, P6, P7, P8 I
1uF _I:;:I_ 0.1 yF
- ﬁ o1 uF Vopioz, L4; /O ports P2, P3, P4 VinD1, J2
V M1; I/O port P14 V K2
vom 1w T r pouss, M1, p IND2s
100 MHz
10 uF == == 0.1 uF Vooa, A12
o Ver, K1 X
Vooioa, A13; 1/O ports P9, P10
B12,C3, D4, D10, K4, K10
Vss
& 15 124-BGA (EME[E) BiREEZE

RIEHEARR, &ZH/\1 Voo, BIRSIH, LURZBD ves 35 (H, BIRSIHIEE:
"Vppp - EHFEIR. EAEEERESS (LDO) M 1/0 #HO 1 8,

' Veep © ELDO K, EFE—M4.7uF BRHITRE. 3 Veep BFAFXRESREEE (I TF3Vauk) >
BILLRHAILDO » BHER, 1BSH BHFRASEFM (TRM) RRIERRASIEE.

' Vppa o ARINIMERIEBIR, AMTELLS | R ERENNEB R e E M sA LA B Bhig &
' Vppioa - /O 8% 9 71 10 EEIR. EHBUEREE] Vppa o

* Vppioo - /0 #HA 11, 12 #0 13 BYERIR,

* Vppiog - /O ¥HEA 5. 6. 7 # 8 BYERIR,

' Vppioz - 1/0ImE 2. 370 4 BYERIR,
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' Vgackup - EIDIERIEIR, BHE 32 kHz WCO #1 RTC, ERIURRZE 1.4 Vv BRI IR, BT EMSE
RERED, WE16FimR. BN, EHZEE Vpppo B I/0 IHO 0 HE,

1.7t0 3.6V
T * V
10 JF == == 0.1 yF PPb
*1pF == - 01 pF Veackue
14t03.6 V —
16 B IR BRI HR B Vackup

' Vppuss - USB M LUKz USBDP #1 USBDM 5RIBVEEIR, USB TAEERE#AH/92.85VE 3.6V, HIRAE
B UsB, BERIUA1.7VE3.6V, FH B USBSIMIAEEI/0 O 14 LHEREE GPIO,

£ 10 BR1/0 OB RIIFHE:

&10 1/0 w1 BB IR
Port Supply Alternate Supply
0 VBackup Vbbb
1 Vbop
2,3,4 Vbpio2
5,6,7,8 Vbpio1
9,10 Vbbioa Vboa
11,12,13 Vbbioo
14 Vbbuss

AR WMERARERE USB I, B3 VppysptEith, FHR¥F P14.0/USBDP # P14.1/USBDM 5|fIE =,

TR Vppp 5 IBIAD Vppa SIBIFEINEEE (W0EFRIR) , LAMBMRISE EMAIGHHIETT. MRKMER 1/0 ik
A, WrEEREY Vopy 51 RIGENN B E = AT 1E T

' Vs o EIREEIRAVIEMS ], FREEtS | RERN IEER AHtsk o BR LDO IRIERRSN, HMBHE—
TRIASZHEEH (SIMO) AXIAER. EERARMERSBRHR MIERH. RESSIHWT

' Vpp_ns - T ERRERIR.

¢ Vinp1 M Vinp, © FEBRERZBZFNEB A 28EE,

»Veyck: - B—MEESREHIR. BEB TR Ve » BLE

’ VRF: %:Aﬁ:ﬁ_%ggﬁtﬂo Eﬁxfﬁﬁﬁo
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VppFEIRS IFITE S/ L R EREE—E. e LBE —MEHS MRIMNEETHIMNERE. WNRERIR
IRYEEIRES, FILMERRNENSREAHIREEN S EtMNENEERES, MEFT.

T BB FERFXIAERR, #WABEVp. Vre BERFF X2 ERBIRSBI_EHRE MR T &,

REEBS|IHHFER; BEREALIREMIRFEREE. BREBAFSFEFRFIEMRTS, HEIFFER

JR5 | HIERA R E BB TR B EKF,

AR WNRETE PCB EREHM, Vppp P REIRZE D 50 pso XA LB LEEMTE = mblhE&Ef g izH

TEFER,

WEFfTR, SHREANIERET Voo, MEMS IR AL F, ZIMREERN RSB ML ZER

10-pF T 1-puF BES—1MBU/NESR (B30 0.1 uF) HEX, EFE, XEIRZKW K, WFRENA,

AR PCB /. SILHBRMESRERTE, UWREREZSERYR,

FREEEARBMEBRAIEBNA £20% HES. EERIV \p, FWERIBNA 100 nFo HFERREN 2.2 uH £20%
(5130, TDK MLP2012H2R2MTOS1) o

RIFNMEBRIOES KRB RBNLIEFM, FHERETEEENERREME. WTFELBEASE,

LI EBE SFE TEREEMNRALLFIR, SEFREARTRESAE FE.

BEXIFEHRNESER, HEHPSoC™6 CAD B
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6 BBSIME

BRIESEIREA, FAEMSEIERT -40°C<T,<85°CF 1.71VE 3.6 Vo

6.1 HITRATEE
F11 SR ATEE"
Spec ID# | Parameter Description Min | Typ| Max |Unit| Details / Conditions

SID1 Vbp_aBs Analog or digital supply relative| -0.5 | - 4 \
to Vss (Vssp = Vssa)

SID2 Veeb ABs Direct digital core voltage input| -0.5 | - 12 \

h relative to Vsgp

SID3 VGP|O_ABS GPIO VOltage; VDDD or VDDA -0.5 - VDD +0.5| V

SID4 IGP|O_/—\BS Current per GPIO -25 - 25 mA

SID5 lGPi0_injection |GPIO injection current per pin | -05 | - 0.5 mA

SID3A ESD_HBM Electrostatic discharge Human| 2200 | - - \
Body Model

SID4A ESD_CDM Electrostatic discharge Charged| 500 | - - v
Device Model

SID5A LU Pin current for latchup-free -100 | - 100 | mA
operation

6.2 B RAE

R 14IBHT CPUERNRAVIEMAIIIE, F+T12 247 XM, UERREE R NFZHETH CPU B,
EER, CM4 FERAINES 150 MHz, CMO+ BUERARSIEJY 100 MHz, IMO 1 FLL B F4RL CPU B,
L CPU BI$PSAZR 98 MHz, AN# FHFLL.

®12 CPURRAIISHE
Condition ‘ Range Typ Range Max Range
LP Mode, Vppp=3.3V, Vccp= 1.1V, with buck regulator
CM4 active, CMO+ sleep 0.9-6.9 mA 1.5-8.6 mA
CMO+ active, CM4 sleep Across CPUs clock ranges: 8-150/100 MHz; 08-38mA | 13-45mA
CM4 sleep, CMO+ sleep Dhrystone with flash cache enabled 0.7-1.5mA 1.3-2.2mA
CMO+ sleep, CM4 off 0.7-1.3mA 1.3-2mA
Minimum regulator current mode [Across CM4/CM0+ CPU active/sleep modes 0.6-0.7 mA 1.1-1.1 mA
ULP Mode, Vppp=3.3V, Vccp=0.9V, with buck regulator
CM4 active, CMO+ sleep 0.65-1.6 mA 0.8-2.2mA
CMO+ active, CM4 sleep Across CPUs clock ranges: 8 - 50/25 MHz; 0.51-091mA | 0.72-1.25mA
CM4 sleep, CMO+ sleep Dhrystone with flash cache enabled 0.42-0.76 mA | 0.65-1.1mA
CMO+ sleep, CM4 off 0.41-0.62mA | 0.6-0.9mA
Minimum regulator current mode |Across CM4/CMO0+ CPU active/sleep modes 0.39-0.54mA | 0.6-0.76 mA
Deep Sleep Across SRAM retention 7-9 pA -
Hibernate Across Vppp 300-800 nA -
AR
4. HBIEEK 11 FFAFIETRAFK G FEATRESXNRFER KA ERIF, KNERBETENRAZH TS HIIE]

5%, BEaFEREN 150°C, T4 JEDEC fR/f JESD22-A103 (S RFESEM) . EENRAZHUTESTFEEIE

U TERN, 2BHaIEE
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8
7 —  =———CM4 Active, CMO+ Sleep 1/2 CM4
CM4 Active, CM0+ Sleep same as CM4 /
° CMO+ Active, CM4 Sleep /,
5
<
: T
a4 '
8
T3
2
|
1 it
0
0 25 50 75 100 125 150
CPU Clock, MHz
| 17 HANGEBMS CPUMMENXR; RAMRINFE (LP) R.0)
6.2.1 B R
+&13 BRE RS
Spec ID#| Parameter Description Min | Typ | Max | Unit Details / Conditions
Internal regulator and Port 1
SID6 Vooo GPIO supply 17| - | 36 | Vv |-
Analog power supply voltage. Internally unregulated
SIb7 Vooa Shorted to Vpp;oa on PCB. L7 - 36 v supply
Must be = Vbpa if the
SIDTA Voo GPIO supply for ports 3to 8 17| - | 36 | V |CAPSENSE™(CSD) block
P is used in the application
GPIO supply for ports 11 to 13 _ _
SID7TB  |Vppioo when present 1.7 36 |V
GPIO supply for ports 2 to 4 _ _
SIDTC  |Vppios when present 1.7 36 | V
GPIO supply for ports 9 and 10
SID7D Vbpioa when present. Must be 17 - 3.6 V|-
connected to Vppaon PCB.
Supply for port 14 (USB or GPIO) _ . .
SID7TF Vbbuss when present 1.7 3.6 V' [Min. supply is 2.85V for USB
Backup power and GPIO Port 0 _ Min. is 1.4 Vwhen Vppp is
SIiDeB Veackup supply when present L7 36 V' |removed.
Output voltage (for core logic _ _
SID8 Veep: bypass) 11 V |System LP mode
AR

5. CM4 Active. CMO+ Sleep 1/2 CM4 ERERER S, EATE 100 MHz LA L, #IfERA PLL AR FLLo
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Spec ID#| Parameter Description Min | Typ | Max |Unit Details / Conditions
SID9 Veepn g;;gtsjst)voltage (for core logic _ 0.9 _ EL;JE[)_I;’Cr.node. Valid for -20 to
010 Cere | Byginerotegs g |47 [ g | ur (CRceramicorbetter
SID11 Cexc E;Fz\;izfg'rpply decoupling - 10 - HF |X5R ceramic or better
6.2.2 CPU H M F% R A ja]

®14 CPU EESF A 2B &)

Spec ID#‘ Parameteﬂ

Description

| Min ‘ Typ‘ Max |Unit‘

Details / Conditions

LP RANGE POWER SPECIFICATIONS ( for V¢cp=1.1V with Buck and LDO)

Cortex M4. Active Mode

Execute with Cache Disabled (Flash)

231 32 | mA Vppp = 3.3V, Buck ON, Max
Execute from Flash; CM4 at60°C
Active 50 MHz, =
SIDF1  |Ipp; CMO* Sleep 22 MHz. 31 | 36 | mA XtD%% OC1.8 V, Buck ON, Max
With IMO & FLL. While(1). J 81033V (0o
ppp— L.010 5. , , MaXx
5.7 6.5 mA at 85 °C
Vppp = 3.3V, Buck ON, Max
0.9 15 mA at 60 °C
Execute from Flash; CM4 =
SIDF2 lbp2 Active 8 MHz, CMO+ Sleep 8 12 | 1.6 | ma |Voop ;Cl.8 V, Buck ON, Max
MHz. With IMO. While(1). at 60
VDDD =1.8t03.3 V, LDO, Max
2.8 3.5 mA at 85 °C
Execute with Cache Enabled
6.9 8.6 mA VDDD:3'3V> Buck ON, Max
Execute from Cache; CM4 at60°C
Active 150 MHz, CMO+ Sleep Vppp = 1.8V, Buck ON, Max
SIDCL  |Ipps e MHa. 109 | 13.7 | mA |1DBOT
IMO & PLL. Dhrystone. 37| 155 | ma Vppp = 1.8 t0 3.3V, LDO, Max
’ ’ at85°C
4.8 5.8 mA VDDD:3'3V> Buck ON, Max
Execute from Cache; at60°C
CM4 Active 100 MHz, CMO+ Vppp = 1.8V, Buck ON, Max
SIDC2 - Hlppy Sleep 100 MHz. IMO & FLL. 14| 84 | MA Iat60°C
Dhrystone. 13| 12 | ma [Voop=18033V,LDO, Max
’ at85°C
Vppp = 3.3V, Buck ON, Max
24 34 mA at 60 °C
Execute from Cache; CM4 _
SIDC3  |Ipps Active 50 MHz, CMO+ Sleep 37| 41 | mA Xth%ZCw v, Buck ON, Max
25 MHz. IMO & FLL.
Dhrystone 63 1 72 | mA Vppp=1.8t03.3V, LDO, Max
) ’ at85°C
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Spec ID#| Parameter| Description Min | Typ | Max | Unit Details / Conditions
_ Vppp = 3.3V, Buck ON, Max
0.9 15 mA at60 °C
Execute from Cache; CM4 _
SIDC4  |lppg Active 8 MHz, CMO+Sleep8 | - | 13 | 18 | mA |/popT 18V, Buck ON, Max
MHz. IMO. Dhrystone.
_ VDDD: 1.8t03.3 V, LDO, Max
3 3.8 mA at 85 °C
Cortex MO+. Active Mode
Execute with Cache Disabled (Flash)
_ Vppp = 3.3V, Buck ON, Max
24 3.3 mA at 60 °C
Execute from Flash; — "
SIDF3  |Ippy CM4 Off, CMO+Active 50MHz. | - | 32 | 37 | ma |Yboo? 1.8V, Buck ON, Max
With IMO & FLL. While (1). ate0°C
_ VDDD: 1.8t03.3 V, LDO, Max
5.6 6.3 mA at 85 °C
_ Vppp = 3.3V, Buck ON, Max
0.8 15 mA at60 °C
Execute from Flash; — "
SIDF4  |Ippg CM4 Off, CMO+ Active 8 MHz. ~ | 11| 16 | ma |Voop=1.8V,BuckON, Max
With IMO. While (1). ate0°C
_ VDDD: 1.8t03.3 V, LDO, Max
260 | 34 mA at 85 °C
Execute with Cache Enabled
_ Vppp = 3.3V, Buck ON, Max
3.8 45 mA at60 °C
Execute from Cache; —
SIDC5  |Ippg CM4 Off, CMO+ Active 100MHz. | - | 59 | 65 | mA |Ypop 1.8V, Buck ON, Max
With IMO & FLL. Dhrystone. at60°C
B Vppp = 1.8 t0 3.3V, LDO, Max
9 9.7 mA at 85 °C
_ VDDD:3'3 vV, Buck ON, Max
0.8 13 mA at 60 °C
Execute from Cache; —
SIDC6  [Ippo CM4 Off, CMO+ Active 8MHz. | - | 120 | 1.7 | ma |Ypop? 1.8V, Buck ON, Max
With IMO. Dhrystone. ate0°c
~ Vppp = 1.8 t0 3.3V, LDO, Max
260 | 34 mA at 85 °C
Cortex M4. Sleep Mode
_ Vppp = 3.3V, Buck ON, Max
15 2.2 mA at 60 °C
CM4 Sleep 100 MHz; -
sips1 I CMO+ Sleep 25 MHz WithiMO | - | 22 | 27 | ma |Yooo? 1.8V, Buck ON, Max
DD11 &FLL at60°C
_ VDDD: 1.8t03.3 V, LDO, Max
4 4.6 mA at 85 °C
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Spec ID#| Parameter| Description Min | Typ | Max | Unit Details / Conditions
_ Vppp = 3.3V, Buck ON, Max
l 1.2 1.9 mA at60 °C
CM4 Sleep 50 MHz; ~
SIDS2  |lppys CMO+ Sleep 25 MHz WithIMO | - | 17 | 22 | ma [Yppo? 1.8V, Buck ON, Max
&FLL. at60°c
_ VDDD: 1.8t03.3 V, LDO, Max
34 4.3 mA at 85 °C
_ VDDD:3'3 vV, Buck ON, Max
0.7 1.3 mA at 60 °C
CM4 Sleep 8 MHz, CMO+ _
SIDS3  |lppys Sleep 8 MHz. - | 1| 15 | ma |02 18Y, Buck ON, Max
With IMO.
_ VDDD: 1.8t03.3 V, LDO, Max
24 3.3 mA at 85 °C
Cortex M0O+. Sleep Mode
_ Vppp = 3.3V, Buck ON, Max
1.3 2 mA at 60 °C
CM4 Off, CMO+ Sleep 50 MHz. ~ Vppp = 1.8V, Buck ON, Max
SIDS4 | lopus With IMO &FLL. L9 |24 1 mA ate0°C
_ VDDD: 1.8t03.3V, LDO, Max
3.80 | 4.6 mA at 85°C
_ VDDD:3'3 vV, Buck ON, Max
0.7 1.3 mA at 60 °C
CM4 Off, CMO+ Sleep 8 MHz. _ Vppp = 1.8V, Buck ON, Max
SIDS5 oo With IMO. L 2 | M lateoec
~ Vppp = 1.8 t0 3.3V, LDO, Max
24 3.3 mA at 85 °C
Cortex M4. Minimum Regulator Current Mode
_ Vppp = 3.3V, Buck ON, Max
0.9 15 mA at 60 °C
Execute from Flash; CM4 LPA 8 _
SIDLPAL |Ippg MHz, MO+ Sleep 8 MHz. With| - | 12 | 17 | ma |Yooo718Y: Buck ON, Max
IMO. While (1).
B Vppp = 1.8 t0 3.3V, LDO, Max
2.8 3.5 mA at 85 °C
_ Vppp = 3.3V, Buck ON, Max
0.9 15 mA at60 °C
Execute from Cache; CM4 LPA _
SIDLPA2 [Ipp;s 8 MHz, CMO+ Sleep 8 MHz.| - | 13 | 18 | ma |/op218Y, Buck ON, Max
With IMO. Dhrystone.
_ VDDD: 1.8t03.3 V, LDO, Max
29 3.7 mA at 85 °C
Cortex M0+. Minimum Regulator Current Mode
_ VDDD:3'3 vV, Buck ON, Max
f 0.8 14 mA at 60 °C
Execute from Flash; ~
SIDLPA3 {Ippys CMA4 Off, CMO+Active 8MHz. | - | L1 | 16 | ma |/oooT 18V, BuckON, Max
With IMO. While (1).
_ VDDD: 1.8t03.3V, LDO, Max
2.7 3.6 mA at 85 °C
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Spec ID#| Parameter| Description Min | Typ | Max | Unit Details / Conditions
_ 0.8 14 mA \a/tD%%fgs V, Buck ON, Max
SIDLPA4 |Ippys EMor Zech?gq I ﬁge \’/vcim“u\(/?gf |12 ] 17 | mA X?ggféB v, Buck ON, Max
Dhrystone.
_ 27 36 mA \a/?%%:oé.S t0 3.3V, LDO, Max

Cortex M4. Minimum Regulator Current Mode

Vppp = 3.3V, Buck ON, Max

at60 °C
CM4 Sleep 8 MHz, CMO+ _
SIDLPS1 || Sleep 8 MHz. | 1| 15 | ma |Voop71.8V,BuckON, Max
DD20 . at 60 °C
With IMO.
_ VDDD: 1.8t03.3V, LDO, Max
24 | 33 | ma |DDOT-

Cortex M0+. Minimum Regulator Current Mode

_ 06 11 | maA Vppp=3.3V, Buck ON, Max

at60°C
CM4 Off, CMO+ Sleep 8 MHz. Vppp = 1.8V, Buck ON, Max

SIDLPS3 |Ippp, With MO, P - | 09| 15 | mAa |POBTC
B Vppp = 1.8t0 3.3V, LDO, Max

24 | 33 | mA | Do

ULP RANGE POWER SPECIFICATIONS (for Vccp = 0.9 V using the Buck). ULP mode is valid from -20 to
+85 °C. Cortex M4. Active Mode
Execute with Cache Disabled (Flash)

Execute from Flash; CM4 | 17| 22 | ma |Yoop=33V,BuckON, Max
Active 50 MHz, CM0+ Sleep at60°C
SIPFS - loos 25 MHz. Voo = 1.8V, Buck ON, Max
With IMO & FLL. While(1). - | 21| 24 | mA |[DDDT =T ’
at60°C
Vppp =3.3V, Buck ON, Max
Execute from Flash; CM4 - | 056 | 08 | mA | PPD5C
SIDF6 Iop4 Active 8 MHz, CMO+ Sleep 8 —
MHz. With IMO. While (1) _ lo7s| 1 | ma |Voop=1.8V,BuckON, Max
’ at 60 °C
Execute with Cache Enabled
Execute from Cache; CM4 ~ | 16| 22 | ma |Voop=33V,Buck ON, Max
Active 50 MHz, CMO+ Sleep at60°C
SIPE8 oo 25 MHz. Voo = 1.8V, Buck ON, Max
. DDD — +- ] )
With IMO & FLL. Dhrystone. - | 24| 27 | mA | PEDeC
Execute from Cache; CM4 _ |o65| 08 | ma |Voop=33V,BuckON, Max
Active 8 MHz, CMO+ Sleep 8 at60°C
SIDCY  |Ippys
MHz. 08 | 11 A |Voop= 1.8V, Buck ON, Max
With IMO. Dhrystone. - : : MA 13t 60 °C

Cortex MO+, Active Mode
Execute with Cache Disabled (Flash)
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Spec ID#| Parameter| Description Min | Typ | Max | Unit Details / Conditions
Vppp =3.3V, Buck ON, Max
Execute from Flash; CM4 Off, | - 1| 14 | mA | 2PP8c
SIDF7  |lyps CMO+ Active 25 MHz. With -
IMO & FLL. Write(1). _ | 134| 16 | ma |Voop=1.8V,Buck ON, Max
’ ’ at60°C
Vppp = 3.3V, Buck ON, Max
Execute from Flash; CM4 Off, | - | 0.54| 0.75 | mA atD%% °c
SIDF8  |Ippy7 CMO+ Active 8 MHz. With IMO.
Wh|le(1) _ 0.73 1 mA Vt[:)%%fé.S vV, Buck ON, Max
a

Execute with Cache Enabled

Vppp = 3.3V, Buck ON, Max

Execute from Cache; CM4 Off, | — | 091 | 1.25 | mA | Fen o
SIDC10  |lpp1s CMO+ Active 25 MHz. With IMO -
&FLL. Dhrystone. B 134 | 16 mA VDDD: 1.8V, Buck ON, Max
at60°C
Vppp=3.3V, Buck ON, Max
Execute from Cache; CM4 Off, | — | 0.51 | 0.72 | mA a’?%[()) °C
SIDC11  |lppio CMO+ Active 8 MHz. With IMO.

Vppp = 1.8V, Buck ON, Max

Dhrystone. -
Yy 0.73 | 095 | mA 2160 °C

Cortex M4. Sleep Mode

B 0.76 1.1 mA VDDD =3.3YV, Buck ON, Max

sps7 i CM4 Sleep 50 MHz, CMO+ Sleep at60°C
bD21 25 MHz. With IMO & FLL. Vppp = 1.8V, Buck ON, Max
- 11 14 mA o ’ ’
at60°C
Vppp =3.3V, Buck ON, Max
CM4 Sleep 8 MHz, CMO+ - | 042 065 | mA | 2200 C
SIDS8 lpp22 Sleep 8 MHz.

Vppp = 1.8V, Buck ON, Max

With IMO. -
059 | 08 | mA at 60 °C

Cortex M0O+. Sleep Mode

_ lo062! 09 | ma |Voop=3.3V,BuckON, Max

sipss i CM4 Off, CMO+ Sleep 25 MHz. at60°C
bD23 With IMO & FLL. =
- loss! 11 | mA Vbpp - 1.8V, Buck ON, Max
ate0°C
_ 0.41 0.6 mA VDDD fg3 Vv, Buck ON, Max
SIDS10  |lpppe CM4 Off, CMO+ Sleep 8 MHz. at 60
With IMO. =
- |oss| 08 | mA \a/tD%% 0(:1'8 V, Buck ON, Max
Cortex M4. Minimum Regulator Current Mode
Vppp = 3.3V, Buck ON, Max
Execute from Flash. CM4 - | 052 075 | mA | PB.C
SIDLPAS5 |Ippps Active 8 MHz, CMO+ Sleep 8 -
MHz. With IMO. While(1). _ lo76| 1 | ma |Voop=1.8V,BuckON, Max
’ at60°C
Vppp = 3.3V, Buck ON, Max
Execute from Cache. CM4 - | 054 | 076 | mA | P20
SIDLPA6 |{lppos Active 8 MHz, CMO+ Sleep 8 -
MHz. With IMO. Dhrystone. _ lo7s! 1 | ma |Voop=1.8V,BuckON, Max
at60°C
Cortex MO+. Minimum Regulator Current Mode
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Spec ID#| Parameter| Description Min | Typ | Max | Unit Details / Conditions
Vppp =3.3V, Buck ON, Max
Execute from Flash. CM4 Off, | — | 0.51 | 0.75 | mA | ' PP8.~
SIDLPAT |Ippy7 CMO+ Active 8 MHz. With IMO.
While (1). _ lo7s 1 mA |Voop=1.8V, Buck ON, Max
’ at 60 °C
Vppp =3.3V, Buck ON, Max
Execute from Cache. CM4 Off, | - | 048 | 0.7 | mA atD%% °C
SIDLPAS |[lppog CMO+ Active 8 MHz. With IMO.
Dhrystone. _ 0.7 0.95 mA VDDD =18V, Buck ON, Max
’ ) at60°C
Cortex M4. Minimum Regulator Current Mode
Vppp =3.3V, Buck ON, Max
CM4 Sleep 8 MHz, CMO Sleep8 | — | 04 | 0.6 | mA | 90~
SIDLPS5 |Ippss MHz.
With IMO. _ 0.57 0.8 mA VDDD =18V, Buck ON, Max
’ ’ at 60 °C
Cortex M0+. Minimum Regulator Current Mode
- 1039 06 | mA VDDDf3-3 V, Buck ON, Max
CM4 Off, CMO+ Sleep 8 MHz. ate0°c
SIDLPST llons With IMO. Vpop = 1.8V, Buck ON, Max
- 0.56 | 0.8 mA | DD =S Es ’
ate0°C
Deep Sleep Mode
With internal buck enabled
SIDDS2 - {lpp3ss and 160K SRAM retention - 1 - WA
Hibernate Mode
SIDHIBL |lpp34 Vppp=1.8V - | 300 | - | nA |Noclocksrunning
SIDHIB2 |Ipp3aa Vppp=3.3V - | 800 | - | nA |Noclocks running
Power Mode Transition Times
Minimum regulator current to . .
SID12 TLPACT ACT |LP transition time - - 35 ps |Including PLL lock time
SID13 Tps_LpacT 3§1eep Sleep to LP transition - - 25 us |Guaranteed by design
SID14 ThiB_ACT E;\Egrnate to LP transition - | 500 - ps |Including PLL lock time
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6.2.3 XRES
=15 XRES EFKHIIE
Spec |p Descripti Min | Typ | Max | Unit | Details/ Conditi
ID# arameter escription in | Typ ax ni etails / Conditions

SID17  |Txres_iop |IDD when XRES asserted - | 300 | - nA  |Vppp=1.8V

SID17A | Txres_ipp_1 |IDD when XRES asserted - | 800 | - NA |Vppp=3.3V

SIDT7  |Viy Input voltage high threshold 0.7x| - - V  |CMOS Input

Voo
SID78 |V, Input voltage low threshold - - | 03x | V |CMOSInput
Vbp

SID80  [Ciy Input capacitance - 3 - pF |-

SID81  [Vuysxres  |Input voltage hysteresis - | 100 - mv |-

SID82  |IpjopE Current through protection - - 100 | pA |-
diode to VDD/VSS

R16 XRES 3ZfAI&

Spec Parameter Description Min | Typ | Max | Unit Details / Conditions

ID#

SID15  |Tyges act |Time from XRES release to - | 750 - ps  [Not minimum regulator
Cortex-MO+ executing current mode; Cortex-
appli-cation code MO+ executing at 50 MHz

SID16  |Txres_pw  |XRES Pulse width 5 - - us |-

6.2.4 GPIO

=17 GPIO A
Spec ID# | Parameter Description Min Typ | Max | Unit |Details / Conditions
SID57 Vin Input voltage high threshold| 0.7 xVpp | - - V. |CMOS Input
SID57A lius Input current when Pad > - - 10 MA |Per I°’C Spec
VDD|O for OVT inputs
SID58 Vi Input voltage low threshold - - 103x V  |CMOS Input
Voo
SID241 Vin LVTTL input, Vpp<2.7V 0.7xVpp | - - vo|-
SID242 Vi LVTTL input, Vpp<2.7V - - 0.3 x vV |-
Voo

SID243 Vin LVTTL input, Vpp= 2.7V 2.0 - - Ve

SID244 ViL LVTTL input, Vpp= 2.7V - - | 08| VvV |-

SID59 Vou Output voltage high level | vpp-0.5| - - V. |lgy=8mA

SID62A VoL Output voltage low level - - 0.4 Vo llg.=8mA

SID63 RpuLLup Pull-up resistor 3.5 56 | 85 | kQ |-

SID64 RpuLLDowN Pull-down resistor 35 56 | 85 kQ |-

SID65 n Input leakage current - - 2 nA |25°C,Vpp=3.0V

(absolute value)
SID65A liL_cTeMm Input leakage on CTBm - - 4 nA |-
input pins
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17 GPlO EHififitg &)
Spec ID# | Parameter Description Min Typ | Max | Unit |Details / Conditions
SID66 Cin Input Capacitance - - 5 pF |-
SID67 VivstTL Input hysteresis LVTTL Vpp > 100 0 - mv |-
2.7V
SID68 Vhyscmos Input hysteresis CMOS 0.05xVpp| - - mv_ |-
SID69 IpiobE Current through protection - - 100 A |-
diode to Vpp/Vsg
SID69A lToT_cPio Maximum total source or - - 200 | mA |-
sink Chip Current
&18 GPI0 37 AN&
Spec ID# | Parameter Description Min Typ | Max | Unit |Details / Conditions
SID70 TriSEF Rise time in Fast Strong - - 25 ns |Cload=15pF,8 mA
Mode. 10% to 90% of Vpp drive strength
SID71 TrALLF Fall time in Fast Strong - - 25 ns |Cload =15 pF,8 mA
Mode. drive strength
10% to 90% of VDD
SID72 TrisEs. 1 Rise time in Slow Strong 52 - 142 | ns |[Cload=15pF,8 mA
Mode. 10% to 90% of Vpp drive strength,
Vpp< 2.7V
SID72A TRriSES. 2 Rise time in Slow Strong 48 - 102 ns |Cload =15 pF,8 mA
Mode. 10% to 90% of Vpp drive strength, 2.7
%
<Vpp<3.6V
SID73 TeALLS 1 Fall time in Slow Strong 44 - 211 | ns |Cload=15pF,8mA
Mode. 10% to 90% of Vpp drive strength,
Vpp< 2.7V
SID73A TeaLLs 2 Fall time in Slow Strong 42 - 93 ns |Cload =15 pF,8 mA
Mode. 10% to 90% of Vpp drive strength,
2.7V<Vpp<3.6V
SID73G TFALL_|2C Fa“ time (300/0 to 70% Of VDD) 20 x VDDlO - 250 ns Cload=10 pF to
in Slow Strong mode /5.5 400 pF, 8-mAdrive
strength
SID74 FeriouT GPIO Fout. Fast Strong mode. - - 100 | MHz {90/10%, 15-pF load,
60/40 duty cycle
SID75 FepiouT2 GPIO Fout; Slow Strong - - | 16.7 | MHz [90/10%, 15-pF load,
mode. 60/40 duty cycle
SID76 FopiouTs GPIO Fout; Fast Strong mode. - - 7 MHz {90/10%, 25-pF load,
60/40 duty cycle
SID245 FepiouTa GPIO Fout; Slow Strong - - 3.5 | MHz |90/10%, 25-pF load,
mode. 60/40 duty cycle
SID246 Fepioin GPIO input operating - - 100 | MHz [90/10% Vo
frequency;1.71V<Vpp< 3.6V
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6.3 RIAIM IS
6.3.1 EEM AR
®19 EEBASERE
SpecID# | Parameter Description Min Typ | Max | Unit |Details / Conditions
| Opamp block current. No _ ~ ~ -
DD load.
SID269 Ipp_Hi Power = Hi - 1300 | 1500 | pA |-
SID270 Ipp_MED Power = Med - 450 600 MA |-
SID271 Ipp_Low Power=Lo - 250 | 350 pA |-
GBW Load =50 pF, 0.1 mA. ~ ~ ~ -
Vppa2 2.7V
SID272 Gew_Hi Power = Hi 6 - - MHz |-
SID273 Ggw_MED Power = Med 3 - - MHz |-
SID274 Ggw Lo Power =Lo 1 - - MHz |-
Vppa= 2.7V, 500 mV from -
lout_max rail - - -
SID275 louT_MAX_HI Power = Hi 10 - - mA |-
SID276 louT_MAX_MID Power = Med 10 - - mA |-
SID277 louT_MmAX_LO Power=Lo - 5 - mA |-
| Vppa=1.71V, 500 mV from -
out rail - - -
SID278 louT_MAX_HI Power = Hi 4 - - mA |-
SID279 louT_MAX_MID Power = Med 4 - - mA |-
SID280 lout_mAX_LO Power =Lo - 2 - mA |-
SID281 Viy Input voltage range 0 - VD(%_ y |Charge pump ON
SID282 Veu Input common mode 0 | Vopa- v Charge pump OFF,
voltage 15 Vppa> 2.7V
VOUT VDDAE 27 V - - - -
SID283 Vout 1 Power = Hi, lload = 10 mA 0.5 - VDgg‘ Vo
SID284 Vout 2 Power = Hi, lload =1 mA 0.2 - VD@Q' v o
SID285 Vout 3 Power =Med, lload=1mA| 0.2 - VD(%_ Vo
SID286 Vout 4 Power=Lo,lload=0.1mA| 0.2 - VD@Q' v o
Power=Hi, 0.2V <
SID288 v Offset voltage -1 +0.5 1 mV ’
0S_TR & Vout < (Vppa- 0.2 V)
SID288A  [Vos_ Tr Offset voltage - +1 - mV |Power = Med
SID288B  |Vos_ TR Offset voltage - +2 - mV |Power=Lo
. Power=Hi, 0.2V <
SID290 V Offset voltage drift -10 13 10 V/°C ’
OS_DR_TR & H Vout < (Vppa-0.2V)
SID290A  |Vos pr_TR Offset voltage drift - +10 - | uv/°C |Power=Med
SID290B  |Vos pr_ TR Offset voltage drift - +10 - uv/°C |Power=_Lo
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SpecID# | Parameter Description Min Typ | Max | Unit |Details / Conditions
SID291  |CMRR DC common mode 67 80 | - | dB |Vppaz2.7V

rejection ratio
Power supply rejection

SID292 PSRR ratio at 1 kHz, 10-mV 70 85 - dB |Vppa=2.7V
ripple

SID65A i cTBMm Input leakage on CTBm - - 4 nA |-
input pins

Noise

Input-referred, 1 Hz - -
SID293 VN1 1 GHz, power = Hi - 100 - MVrms

SID294 VN2 Input-rfzfe!'red, 1 kHz, _ 180 _|nV/rtH |-
power = Hi z
SID295 VN3 Input-rfzfe!'red, 10 kHz, ~ 70 _ | nV/rtH |-
power = Hi z
SID296 VN4 Input-rfzfe!'red, 100 kHz, _ 38 _|nV/rtH |-
power = Hi z
Stable up to max. load. -
SID297 CLOAD Performance specs at 50 - - 125 pF
pF.
Cload =50 pF,
Power = Hi, Vppaz 2.7V
SID298 SLEW_RATE Output slew rate 4 - - V/us

Refer to Figure 18
and Figure 19.

From disable to enable, no -
SIb299 T_OP_WAKE | o ternal RC dominating - 2 - Hs
Comparator mode; 50-mV -

COMP_MODE |overdrive, Trise = Tfall - -

(approx.)
SID300 Tep1 Response time; power = Hi - 150 - ns |-
SID301 Tops II\?/lesponse time; power = ~ 400 ~ ns |

ed

SID302 Teps Response time; power = - 2000 - ns |-

Lo
SID303 Vihvst op Hysteresis - 10 - mv |-

Deep Sleep mode

Mode 2 is lowest current operation:
Deep Sleep Mode range. Mode 1 has higher VppaZ 2.7 V.

GBW. Vinis0.2to Vppp-1.5V
SID_DS_1 |lpp_Hi_m1 Mode 1, High current - 1300 1500 MA |[Typat25°C
SID_DS_2 |lpp_mep_m1 Mode 1, Medium current - 460 600 MA |[Typat25°C
SID_DS_3 |lpp_Low_m1 Mode 1, Low current - 230 | 350 A |Typat25°C
SID_DS_4 |lpp_nHi_m2 Mode 2, High current - 120 - HA |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 - HA |25°C
SID_DS_7 |GBW_HI_M1 |Mode 1, High current - 4 - MHz [25°C
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SpecID# | Parameter Description Min Typ | Max | Unit |Details / Conditions
SID_DS_8 [GBW_MED_M1 |Mode 1, Medium current - 2 - MHz (25°C
SID_DS_9 |GBW_LOW_M1 [Mode 1, Low current - 0.5 - MHz |25°C
20-pF load, no DC
SID_DS_10 |GBW_HI_M2  |Mode 2, High current - 0.5 - MHz |load 0.2V to Vppa-
15V
20-pF load, no DC
SID_DS_11 |GBW_MED_M2 |Mode 2, Medium current - 0.2 - MHz |load 0.2V to Vppp -
15V
20-pF load, no DC
SID_DS_12 |GBW_LOW_M2 |Mode 2, Low current - 0.1 - MHz |load 0.2V to Vppa-
15V
SID_DS_13 |Vos i m1 Mode 1, High current - 5 - mV 2155 S’ 0.2VtoVppa-
SID_DS_14 \Vos mep_m1 Mode 1, Medium current - 5 - mv 2155 S/’ 0.2V'to Vppa -
SID_DS_15 [Vos L ow_m1 Mode 1, Low current - 5 - mv 2155 S’ 0.2VtoVppa-
SID_DS_16 [Vos pi m2 Mode 2, High current - 5 - mvV 2155 S/’ 0.2Vto Vppa -
SID_DS_17 |Vos mep_m2 Mode 2, Medium current - 5 - mV 2155 S/’ 0.2V'to Vppa -
SID_DS_18 Vos (ow m»  |Mode 2, Low current - 5 - | mv 2155 S 0.2Vto Vppa-
SID_DS_19 |loyt mi w1 Mode 1, High current - 10 - ma |Outputis0.5Vto
- VDDA_ 0-5 V
SID_DS_20 (loyt MED M1 Mode 1, Medium current - 10 - mA Outputis 0.5Vto
_ - VDDA_ 0-5 V
SID_DS_21 (loyt Low M1 Mode 1, Low current - 4 - ma | Qutputis0.5Vto
_ - VDDA_ 0-5 V
SID_DS_22 |loyt i M2 Mode 2, High current - 1 - ma | Qutputis 0.5Vto
- VDDA_ 0-5 V
SID_DS_23 |loyt Mep M2 Mode 2, Medium current - 1 - mA |Outputis0.5Vto
_ - VDDA_ 0.5 V
SID_DS_24 |loyt Low M2 Mode 2, Low current - 0.5 - mA Outputis 0.5Vto
_ - VDDA_ 0.5 V
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6.3.2 KIhiE (LP) Lbikss

#+&20 LP b ISR EL TR AR
Spec ID#| Parameter Description Min | Typ Max Unit |Details / Conditions
Input offset voltage for .
SID84  |Voprsery COMPL. Normal power 10 | - 10 my |COMPOoffsetis
£25mV
mode.
Input offset -
SID85A  |Vorrsems voltage. Low-power 25 | 12 25 mv
mode.
Input offset voltage. -
SID85B  Vorrsers Ultra low-power mode. 5| 22 25 mv
Hysteresis when enabled in -
Sibse VhvsTa Normal mode - - €0 mv
Hysteresis when enabled -
SID86A  |Vhysa in Low-power mode - - 80 mv
Input common mode -
SID87 Views voltage in Normal mode 0 = |Vobior =01}V
Input common mode -
SID247 - Viem voltage in Low power 0 = |Vopio1-0.11
mode
Input common mode -
SID247A  |Vicu3 voltage in Ultra low power| 0 - |Vppio1-0.1| V
mode
Common mode rejection -
SID88 CMRR ratio in Normal power 50 - - dB
mode
Block Current, Normal -
SID89 ICMPl mode - - 150 HA
Block Current, Low power -
SID248  |lewps e P - - 10 WA
Block Currentin -
SID259  |lcups Ultra low-power - | 03 0.85 LA
mode
SID90 7CMP DC Input impedance of 35 ~ ~ Ma |~
comparator
r2 LP EL 328 3T ANAR
Spec ID#| Parameter Description Min | Typ Max Unit |Details [ Conditions
Response time, Normal -
SID3L Tresp1 mode, 100 mV overdrive - - 100 ns
Response time, Low power | _ -
SID258 | Tresp, mode, 100 mV overdrive 1000 ns
Response time, Ultra-low -
SID92 Tresps power mode, 100 mV - - 20 us
overdrive
SID92E  |T_CMP_EN1 Time fr.om Enabling to ~ ~ 10 us Normal and
operation Low-power modes
SID92F  |T_CMP_EN2 Time from Enabling to ~ ~ 50 us Ultra low-power
operation mode
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+®22 mEERIENE
Spec ID#| Parameter Description Min | Typ | Max | Unit | Details/Conditions
Temperature sensor o o
SID93 | Tspnsace accufacy 5 | 5 C |-40to+85°C
=23 RS ERE
Spec P D i Mi T M Uni Details / Conditi
ID# arameter escription in yp ax nit etails / Conditions
SID93R  |VRerBG - 1188 | 12 |1212| V |-
6.3.3 SAR ADC
x24 12 {iI SAR ADC EHI&
Spec | p t Descripti Min | Typ | Max | Unit | Details/ Conditi
ID# arameter escription in yp ax ni etails / Conditions
SID94 |A_RES SARADC Resolution - - 12 | bits |-
SID95 |A CHNLS s | Numberof channels - - - 16 - |8full speed.
single-ended
SID96  |A-CHNKS_D Number of channels - differ- ~ ~ 8 ~ lef.lnputs use neigh-
ential boring I/0
SID97 |A-MONO Monotonicity - - - - |Yes
SID98 |A_GAINERR Gain error - - +0.2 % |With external reference.
SID99 |A_OFFSET |Input offset voltage - - 2 | my |Measuredwith1-V
reference
SID100 |A_ISAR 1 Current consumption at 1 _ _ 1 mA At 1 Msps.
Msps External Bypass
Cap.
SID100 Current consumption at1 At 1 Msps.
A_ISAR_2 - - 1.2 A
A -ISAR- Msps. Reference = Vpp > | ™A Esternal Bypass
Cap.
Input voltage range ~ -
SID101 |A_VINS ~single-ended Vss Vopa |V
SID102 |A VIND Input voltage range - differ- Ves ~ Vopn v |-
ential
SID103 |A_INRES Input resistance - - 2.2 kQ |-
SID104 |A_INCAP Input capacitance - - 10 pF |-
®25 12 {iI SAR ADC X FRIE
Spec ID#| Parameter | Description | Min ‘ Typ ‘ Max | Unit ‘ Details / Conditions
12-bit SAR ADC AC Specifications
SID106  |A_PSRR Power supply rejection ratio 70 - - dB |-
SID107 |A_CMRR Common mode rejection ratio| 66 - - dB |Measuredat1V.
One Megasample per second mode:
SID108 |A_SAMP_1 |Sample rate with external - - 1 Msps |-
reference bypass cap.
SID108A |A_SAMP_2 |Sample rate with no bypass - - 250 ksps |-
cap; Reference =Vpp
Datasheet 63 002-26017 Rev. *K
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Spec ID#| Parameter Description Min | Typ | Max | Unit Details / Conditions
SID108B |A_SAMP_3 [Sample rate with no bypass - - 100 ksps |-
cap. Internal reference.
SID109  |A_SINAD Signal-to-noise and Distortion| 64 - - dB |Fin=10kHz
ratio (SINAD). Vppa= 2.7 to
3.6V, 1Msps.
SID111A |A_INL Integral Non Linearity. -2 - 2 LSB |Measured with internal
VDDA: 27to3.6V,1 Msps VREF =1.2Vand bypass
cap.
SID111B |A_INL Integral Non Linearity. -4 - 4 LSB |Measured with external
VDDA:2'7 to3.6V,1 MSpS VREFZ 1Vand V|N common
mode <2 * Vref.
SID112A |A_DNL Differential Non Linearity. -1 - 14 LSB |Measured with internal
Vppa=2.7t03.6V, 1 Msps Vgrep= 1.2 V and bypass
cap.
SID112B |A_DNL Differential Non Linearity. -1 - 1.7 LSB |Measured with external
Vppa=2.7t03.6V, 1 Msps Ve 1V and Vjy common
mode <2 * Vref.
SID113  |A_THD Total harmonic distortion. - - -65 dB |Fin=10kHz
Vppa=2.7t0 3.6V, 1 Msps.
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6.3.4 DAC
26 12 {iI DAC E A
Spec | p Descripti Min | T M Unit | Details/ Conditi
ID# arameter escription in yp ax nit etails / Conditions
SID108D |[DAC_RES DAC resolution - - 12 bits |-
SID111D [DAC_INL Integral non-linearity -4 - LSB |-
SID112D |DAC_DNL Differential non-linearity -2 - 2 LSB |Monotonic to 11 bits.
SID99D |DAC_OFFSET |Output Voltage zero offset -2 - mV |For 000 (hex)
error
SID103D |[DAC_OUT_RE |DAC Output Resistance - 15 - kQ |-
S
SID100D |DAC_IDD DAC Current - - 125 MA |-
SID101D |DAC_QIDD DAC Current when DAC - - 1 MA |-
stopped
®27 12 {if DAC NG
Spec | p Descripti Min | T M Unit | Details/ Conditi
ID# arameter escription in yp ax nit etails / Conditions
SID109D |DAC_CONV DAC Settling time - - 2 ps  |Driving through CTBm
buffer; 25-pF load
SID110D |DAC_Wakeup |Time from Enablingtoready| - - 10 s |-
for conversion
6.3.5 CSD
7+ 28 A z-a (CSD) MG
Spec ID# ‘ Parameter | Description ‘ Min | Typ ‘ Max | Unit| Details / Conditions
CSD V2 Specifications
SYS.PER#3  \Vpp RrippLE Max allowed ripple on - - +50 | mV |Vppa>2V (with
power supply, DC to 10 MHz ripple), 25 °C Ty,
Sensitivity =0.1 pF
SYS.PER#16 \Vpp rippLe 1.8 |Maxallowed ripple on - - 25 | mV |Vppa>1.75V (with
power supply, DC to 10 MHz ripple), 25° C Tp,
Parasitic Capacitance
(Cp) <20 pF, Sensitivity
>0.4 pF
SID.CSD.BLK |lcsp Maximum block current 4500 | pA |-
SID.CSD#15 |Vpgr Voltage reference for CSD 0.6 | 1.2 |Vppa—| V |Vppa-Vrer20.6V
and Comparator 0.6
SID.CSD#15A \Vger ext External Voltage reference | 0.6 Voba= | V' |Vppa-Vgrer20.6V
for CSD and Comparator 0.6
SID.CSD#16 |lpac1ipp IDAC1 (7-bits) block current| - - | 1900 | pA |-
SID.CSD#17 |lpac2ipp IDAC2 (7-bits) block current| - - | 1900 | pA |-
SID308 Vesp Voltage range of operation | 1.7 - 3.6 V |1.71to3.6V
SID308A VcomPIDAC Voltage compliancerange | 0.6 - |Vopa=| V |Vppa-Vgrer20.6V
of IDAC 0.6
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<28 FATE-A (CSD) Mg )
Spec ID# Parameter Description Min | Typ | Max | Unit| Details / Conditions
SID309 Ipac1DNL DNL -1 - 1 LSB |-
SID310 IDAC1|NL INL -3 - 3 LSB |fVDDA<2Vthen for
LSB of 2.4 yA or less
SID311 Ibac2DNL DNL -1 | - LSB |-
SID312 IbAC2INL INL 3| - 3 | LSB |If Vppa<2V then for
LSB of 2.4 uA or less
SNRC of the following is Ratio of counts of finger to noise. Guaranteed by characterization
SID313_1A |SNRC_1 SRSS Reference. IMO+FLL | 5 - - |Ratio|9.5-pF max. capaci-
Clock Source. 0.1-pF sensi- tance
tivity
SID313_1B |SNRC_2 SRSS Reference. IMO + FLL 5 - - |Ratio|31-pF max.
Clock Source. 0.3-pF sensi- capaci-tance
tivity
SID313_1C |SNRC_3 SRSS Reference. IMO + FLL 5 - - |Ratio|61-pF max.
Clock Source. 0.6-pF sensi- capaci-tance
tivity
SID313_2A |SNRC_4 PASS Reference. IMO + FLL 5 - - |Ratio|12-pF max.
Clock Source. 0.1-pF sensi- capaci-tance
tivity
SID313_2B |SNRC_5 PASS Reference. IMO + FLL 5 - - |Ratio|47-pF max.
Clock Source. 0.3-pF sensi- capaci-tance
tivity
SID313_2C |SNRC_6 PASS Reference. IMO + FLL 5 - - |Ratio|86-pF max.
Clock Source. 0.6-pF sensi- capaci-tance
tivity
SID313_3A |SNRC_7 PASS Reference. IMO + PLL 5 - - |Ratio|27-pF max.
Clock Source. 0.1-pF sensi- capaci-tance
tivity
SID313_3B |SNRC_8 PASS Reference. IMO + PLL 5 - - |Ratio|86-pF max.
Clock Source. 0.3-pF sensi- capaci-tance
tivity
SID313_3C |SNRC_9 PASS Reference. IMO + PLL 5 - - |Ratio|168-pF max. capaci-
Clock Source. 0.6-pF sensi- tance
tivity
SID314 IDACICRT1 Output current of IDAC1 (7 | 4.2 57 | pA |LSB=37.5-nAtyp
bits) in low range
SID314A IpACICRT2 Output current of IDAC1(7 | 33.7 45.6 | pA |LSB=300-nAtyp.
bits) in medium range
SID314B IDACICRT3 Output current of IDAC1(7 | 270 365 | pA |LSB=2.4-pAtyp.
bits) in high range
SID314C IDAClCRTlZ Output current Of IDAC1 (7 8 114 H.A LSB =37.5-nA typ.
bits) in low range, 2X mode 2X output stage
SID314D IDAClCRTZZ Output current of |DAC1(7 67 91 HA LSB =300-nA typ
bits) in medium range, 2X 2X output stage
mode
Datasheet 66 002-26017 Rev. *K
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=28 EBBATIZ-A (CSD) #g ()
Spec ID# Parameter Description Min | Typ | Max | Unit| Details / Conditions

SID314E IDAClCRT32 Output current of |DAC1(7 540 730 HA LSB= 24'U.A typ
bits) in high range, 2X 2X output stage
mode.

SID315 IpAC2CRT1 Output current of IDAC2 (7 | 4.2 57 | WA |LSB=37.5-nAtyp.
bits) in low range

SID315A IpAC2CRT2 Output current of IDAC2 (7 | 33.7 456 | pA |LSB=300-nAtyp.
bits) in medium range

SID315B IDACZCRT3 Output current of IDAC2 (7 270 365 H.A LSB= 24-|J.A typ
bits) in high range

SID315C IpAC2CRT12 Output current of IDAC2 (7 8 114 | pA |LSB=37.5-nAtyp.
bits) in low range, 2X mode 2X output stage

SID315D IpAC2CRT22 Output current of IDAC2(7 67 91 WA |LSB=300-nA typ.
bits) in medium range, 2X 2X output stage
mode

SID315E IDACZCRT32 Output current of |DAC2(7 540 730 H.A LSB= 24'U.A typ
bits) in high range, 2X 2X output stage
mode.

SID315F IDAC3CRT13 Output current of IDAC 8 114 | pA |LSB=37.5-nAtyp.
in 8-bit mode in low
range

SID315G IpAC3CRT23 Output current of IDAC 67 91 MA |LSB=300-nAtyp.
in 8-bit mode in medium
range

SID315H IDAC3CRT33 Output current of IDAC 540 730 HA LSB= 24-|J.A typ
in 8-bit mode in high
range.
Vppa>2V

SID320 IDACOFFSET All zeroes input - - 1 LSB |Polarity set by Source

or Sink

SID321 IbACGAIN Full-scale error less offset - - 15 | % |LSB=2.4-pAtyp.

SID322 IpacmismMaTcH1 | Mismatch between - - 9.2 | LSB |LSB=37.5-nAtyp.
IDAC1 and IDAC2 in Low
mode

SID322A IpacmismMaTcH2 | Mismatch between IDAC1 - - 6 | LSB |LSB=300-nAtyp.
and IDAC2 in Medium mode

SID322B lDACMISMATCH3 Mismatch between - - 5.8 | LSB |LSB=2.4-pAtyp.
IDAC1 and IDAC2 in High
mode

SID323 IpACSETS Settling time to 0.5 LSB - - 10 ps |Full-scale transition.
for 8-bit IDAC No external load.

SID324 IpACSET7 Settling time to 0.5 LSB - - 10 ps |Full-scale transition.
for 7-bit IDAC No external load.

SID325 CMOD External modulator - 2.2 - nF |5-Vrating, X7TR or NP0
capacitor. cap.
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+&29 CSD ADC Fii&
SpecID#| Parameter ‘ Description | Min ‘Typ| Max ‘ Unit‘ Details / Conditions

CSDv2 ADC Specifications

SIDA94  |A_RES Resolution - - 10 | bits |Auto-zeroingis
required every
milli-second

SID95 A_CHNLS_S Number of channels - single| - - - 16 |-
ended

SIDA97  |A-MONO Monotonicity - - | Yes - |Vggr mode

SIDA98 A_GAINERR_VREF |Gain error - 0.6 - % |Reference Source:
SRSS

(VRer=1.20V, Vppa <
2.2V),

(VREF =16V,2.2V<
Vppa<2.7V), (VRer=
2.13V,Vpppa>2.7 V)

SIDA98A |A_GAINER- Gain error - 0.2 - % |Reference Source:
R_VDDA SRSS

(VREF =1.20 V, VDDA
<2.2V),
(VRer=1.6V,
2.2V<Vppa<2.7V),
(VREF =2.13 V,
Vppa>2.7V)

SIDA99  |A_OFFSET_VREF |Input offset voltage - 05| - LSB |After ADC calibration,
Ref. Src = SRSS, (Vggr =
1.20V,

Vppa<2.2V), (Vrer =
1.6V,22V<Vppp<
2.7V),

(VRer=2.13V, Vppa>
2.7V)

SIDA99A |A_OFFSET_VDDA |Input offset voltage - 05| - LSB |After ADC calibration,
Ref.

Src= SRSS, (VREF:
1.20V, Vppa<2.2V),
(VREF =1.6 V, 22V<
Vppa<2.7V),
(VRer=2.13V, Vppa >
2.7V)

SIDA100 |A_ISAR_VREF Current consumption - 03| - mA |CSD ADC Block current
SIDA100A |A_ISAR_VDDA Current consumption - 03| - mA |CSD ADC Block current

SIDA101 |A_VINS_VREF Input voltage range - single| Vssp | - | Vree | V' |(VRer=1.20V, Vppa<
ended 2.2V),

(VRep=1.6V,

2.2V <Vppp<2.7V),
(VREF =2.13 V, VDDA >2.7
V)
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+&29 CSD ADC R (22

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

SIDA101A |A_VINS_VDDA Input voltage range - single| Vssa | - | Vopa | V' |(VRerp=1.20V, Vppa<

ended 2.2V),
(VREF: 1.6 V,
2.2V <Vppa<2.7V),
(VREF: 2.13 V, VDDA> 2.7
V)

SIDA103 |A_INRES Input charging resistance - 15 - kQ |-

SIDA104 |A_INCAP Input capacitance - 41 - pF |-

SIDA106 |A_PSRR Power supply rejection - 60 - dB |-

ratio (DC)

SIDA107 |A_TACQ Sample acquisition time - 10 - Ms  [Measured with 50-Q
source impedance. 10
us is default software
driver acquisition time
setting. Settling to
within 0.05%.

SIDA108 |A_CONV8 Conversion time for 8-bit - 25 - us |Does notinclude

resolution at conversion acqui-sition time.
rate = Fhclk/(2"(N+2)).
Clock frequency =50 MHz.
SIDA108A |A_CONV10 Conversion time for 10-bit - 60 - us |Does notinclude
resolution at conversion acqui-sition time.
rate = Fhclk/(2"(N+2)).
Clock frequency =50 MHz.
SIDA109 |A_SND_VRE Signal-to-noise and - 57 - dB |Measured with 50-Q
Distortion ratio (SINAD) source impedance
SIDA109A |A_SND_VDDA Signal-to-noise and - 52 - dB |Measured with 50-Q
Distortion ratio (SINAD) source impedance
SIDA111 |A_INL_VREF Integral non-linearity. - - 2 LSB [Measured with 50-Q
11.6 ksps source impedance
SIDA111A |A_INL_VDDA Integral non-linearity. - - 2 LSB [Measured with 50-Q
11.6 ksps source impedance
SIDA112 |A_DNL_VREF Differential non-linearity. - - 1 LSB |Measured with 50-Q
11.6 ksps source impedance
SIDA112A |A_DNL_VDDA Differential non- linearity. - - 1 LSB |Measured with 50-Q
11.6 ksps source impedance
Datasheet 69 002-26017 Rev. *K

2023-11-30



PSoC™ 6 MCU: CYB06447BZI-D54 ¥iEFH}

(infineon

== S
6.4 BFIMG
30 TERS 3R/ TR /PWM (TCPWM) HIA
Spec ID# | Parameter Description Min | Typ | Max | Unit Details / Conditions
Block current
SID.TCPWM.1 |lycpwmi consumption at 8 MHz - - | 70 | pA |Allmodes (TCPWM)
Block current
SID.TCPWM.2 |ltcpwma consumption at 24 MHz - - | 180 | pA |Allmodes (TCPWM)
SID.TCPWM.2 Block current
A repwm consumption at 50 MHz - | = | 270 wA |Allmodes (TCPWM)
SID.TCPWM.2 Block current
B rcpwima consumptionat 100 MHz | - | 540 | wA JAllmodes (TCPWM)
TCPWMege . ~ _ Fc max = Fcpu
SID.TCPWM.3 Operating frequency 100 | MHz Maximum = 100 MHz
Trigger Events can be
Stop, Start, Reload, Count,
Input Trigger Pulse Width ~ ~ Capture, or Kill depending
SID.TCPWM.4 | TPWMenext |£or 41 Trigger Events 2/ Fe N5 lon which mode of
operation is selected. Fc is
counter operating
frequency.
Minimum possible width of
. Overflow, Underflow, and
SID.TCPWM.5 | TPWMgyr Output Trigger Pulse 15/ _ ns | CC (Counter equals
widths Fc )
Compare value) trigger
outputs
SID.TCPWM.5 TCres Resolution of Counter 1/ Fe| - _ ns M|n|mum time between
A successive counts
SID.TCPWM.5 . Minimum pulse width of
B PWMges PWM Resolution 1/ Fc| - - NS | WM Output
Minimum pulse width
SID.TCPWM.5 0 Quadrature inputs 2/ Fe| - _ ns between Quadrature phase
C RES resolution inputs. Delays from pins
should be similar.
x31 RITESRIR (scB) Mg
Spec ID# Parameter‘ Description | Min | Typ| Max | Unit‘ Details / Conditions
[?*C DC specifications
SID149 loc1 Block current - | - 30 HA |-
consumption at 100 kHz
SID150 loea Block current - | - 80 HA |-
consumption at 400 kHz
SID151 lacs Block current - | - 180 HA |-
consumption at 1 Mbps
SID152 loca I2C enabled in Deep Sleep| - | - 1.7 HA |At60°C
mode
Fixed I>C AC Specifications
SID153 Flac1 Bit Rate - | - 1 Mbp |-
s
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+&31 RITIBSEIR (scB) I )
Spec ID# | Parameter| Description | Min | Typ‘ Max | Unit‘ Details / Conditions

Fixed UART DC Specifications

SID160 lUARTL Block current - | - 30 PA |-
consumption at 100
kbps

SID161 lUART2 Block current - | - 180 PA |-
consumption
at 1000 kbps

Fixed UART AC Specifications

SID162A FUARTL Bit Rate - | - 3 | Mbp [ULP Mode

s

SID162B FuarT2 - - 8 LP Mode

Fixed SPI DC Specifications

SID163 lspi1 Block current - | - 220 PA |-
consumption at 1 Mbps

SID164 lspip Block current - | - 340 PA |-
consumption at 4 Mbps

SID165 lspi3 Block current - | - 360 PA |-
consumption at 8 Mbps

SID165A lsp14 Block current - | - 800 PA |-

consumption at 25 Mbps
Fixed SPI AC specifications for LP Mode (1.1 V) unless noted otherwise.

SID166 Fspi SPI Operating Frequency | - | - 25 MHz [14-MHz max for ULP (0.9 V)
Master and Externally mode
Clocked Slave
SID166A Fspi 1c SPI Slave Internally - | - 15 MHz [5-MHz max for ULP (0.9 V)
- Clocked mode
SID166B Fspi ExT SPI Operating Frequency| - | - | Fgcp/4 | MHz |Fgcg max is 100 MHz in LP
- Master (Fscpis SPI Clock) moge, 25 MHz max in ULP
mode

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

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

SID168 Tps MISO Valid before SClock | 5 | - - ns |Full clock, late
capturing edge MISO sampling

SID169 Thmo MOSI data hold time 0| - - ns |Referred to Slave capturing

edge

SID169A Tsseimscky | SSEL Valid to first SCK 18 | - - ns |Referred to Master clock
Valid edge edge

SID169B TsseLmscka |SSEL Hold after last SCK| 18 | - - ns |Referred to Master clock
Valid edge edge

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

SID170 Tomi MOSI Valid before Sclock | 5 | - - ns |-
Capturing edge

SID171A Tpso_ext MISO  Valid  after - | - 20 ns |35-ns max. for ULP (0.9 V)
Sclock driving edge in mode
Ext. Clk. mode
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Spec ID# | Parameter Description Min |Typ| Max |Unit Details / Conditions
SID171 Tbso MISO Valid after Sclock | - | - |Tpso gx| Ns |Tscbis Serial Comm. Block
driving edge in T+ clock period.
Internally Clk. Mode 3x Tsch
SID171B Toso MISO Valid after Sclock | - | - |Tpso gx| Ns |Tscbis Serial Comm. Block
driving edge in T+ clock period.
Internally Clk. Mode with 4x Tscb
Median filter enabled.
SID172 Thuso Previous MISOdatahold | 5 | - - ns |-
time
SID172A TSSELsck; |SSEL Valid to first SCK | 65 | - - ns |-
Valid edge
SID172B TSSELsck, |SSEL Hold after Last SCK| 65 | - - ns
Valid edge
6.4.1 LCD ##%
+&32 LCD IR E MR
Spec |p Descripti Min | Typ | Max | Uni Details / Conditi
ID# aramete escription in | Typ | Max | Unit etails / Conditions
r
Operating current in low-power 16 x 4 small segment display
SID154 | lcoLow ml?)de ; P - > - WA at 50 Hz °
LCD capacitance per _ -
SID155 | Crepcar segment/common driver 500 15000/ pF
SID156 |LCDqppseT |LOng-term segment offset - 20| - | mv|
PWM Mode current. 32 x4 segments
SID1ST licpops 3.3-V bias. 8-MHz IMO. 25 °C. 08| | MA 5ok,
PWM Mode current. 32 x4 segments
SID158 Hlicoor2 |33 bias. 8-MHz IMO. 25°C. S R R LA T
733 LCD BIEIREN A AR
Spec |p Descripti Min | T M it | Details / Conditi
ID# aramete escription in yp ax | Unit | Details/ Conditions
r
SID159 |Ficp LCD frame rate 10 50 | 150 | Hz |-
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6.5 AF
6.5.1 Flash
&34 Flash B RS
Spec | p Descripti Min | T Max | Unit | Details/Conditi
ID# arameter escription in yp ax nit etails / Conditions
SID173A |lpe Erase and program current - - 6 mA |-
&35 Flash 3Z 7RIS
SI%;C Parameter Description Min | Typ | Max | Unit | Details / Conditions
SID174 | TrowwrITE Row write time (erase & program)| - - 16 ms |Row =512 bytes
SID175 |Trowerase  |Row erase time - - 11 ms |-
SID176 |TrowProGRAM |ROW program time after erase - - 5 ms |-
SID178 |TguLkerase |Bulk erase time (1024 KB) - - 11 ms |-
SID179 |TsecTorerAsE |Sector erase time (256 KB) - - 11 ms |512 rows per sector
SID178S | TsserIAE Subsector erase time - - 11 ms |8 rows per subsector
Subsector write time; 1 erase
SID179S | Tsswrie plus 8 program times - - o1 ms |~
Sector write time; 1 erase plus secon
SID180S | Tswrire 512 program times - - 2.6 ds |
SID180 |TpeyproG Total device write time - - 15 Seg:n -
SID181 |Fenp Flash Endurance 100 k - - |cycles |-
Flash Retention. T, < 25 °C, 100 k
SID182 |Fgem P/E cycles 10 - - years |-
Flash Retention. T, < 85°C, 10 k
SID182A |Freto P/E cycles 10 - - years |-
Flash Retention. Ty< 55 °C, 20 k
SID256 | Tws100 Number of Wait states at 100 MHz| 3 - - -
SID257 | Twsso Number of Wait states at 50 MHz | 2 - - -
AR

6. AIREFRERZI6EMNREANANTF. EXRNEIRIBZEMUSEMN, BNEPILRFREH BRERIEZIRIFRITEA.
EMUREHE XRES 51, MEEML. CPU BIFREHEAR., FEENBREFTUREI H, FERERXLEE
BARSTERME.
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6.6 RAREIR

6.6.1 LBE

=36 H R K (BOD) By L EBE {i] (POR) ERASE

SIPD‘;-;C Parameter Description Min | Typ | Max | Unit| Details/Conditions

BOD trip voltage in system LP B N

SID190" |\VeALLPPOR | and ULP modes. 1.>4 v Reset guaranteed for
BOD trip voltage in system Dee Vopp levels below 1.54V

SID192 |VeALLopsLe |gleep r']fo‘ée' geinsy Pl 154 | - - v

R 37 # BOD B9 PORR 33 7iHISE

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

Maximum power supply ramp B B mV/u
SID192A  |Vppramp rate (any supply) 100 S System LP mode

Maximum power supply ramp
SID194A |Vppramp_ps |rate (any supply) in system - - 10
Deep Sleep mode

6.6.2 BEET8s

mV/u |BOD operation
s |guaranteed

=38 B ESMSBERAE

SIII))?#C Parameter Description Min | Typ | Max |Unit| Details/Conditions
SID195R [Viypo 118 [ 123 | 127 | V |-

SID195 [Vivoir 138 | 143 | 147 | V |-

SID198 [Viypia 195 [203 | 21 | V |-

SID199 [Viypis 205 | 213 | 22 | V |-

SID200 [Viypie 215 [ 223 | 23 | V |-

SID201 [Viypr7 224 | 233 | 241 | V |-

SID202 [Viypis 234 | 243 251 | V |-

SID203 " [Viypio 244 | 253 | 261 | V |-

SID204 |Vvpiio 253 | 263 | 272 | V |-

SID205 [Viypii 263 | 273 | 282 | V |-

SID206 |Vyypi1 273 | 283 | 292 | V |-

SID208 [Vivpia 292 [303] 313 | V |-

SID211 |[LVI_IDD Block current - 5 15 PA |-

%+ 39 FR [ A M B3 A ANA

SIII’);C Parameter Description Min | Typ | Max |Unit| Details/Conditions
SID212 | TyonTRIP Voltage monitor trip time - - 170 ns |-
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6.6.3 swp IR EREE M
+&4a0 SWD FIERERRIA
Spec ID#| Parameter Description Min Typ Max Unit | Details / Conditions
SID214 | F_SWDCLK2 |17V<Vppp<3.6V - - 25 | MHz \L/Ec?fileiv
SID214L | F_SWDCLK2L |1.7V<Vppp<3.6V 12 | MHz |ULPmode.
_ -[V=Vppp=o. - - z Veep=0.9V
SID215 |T_SWDI_SETUP|T=1/f SWDCLK 025*T - - ns |-
SID216 | T_SWDI_HOLD |T=1/f SWDCLK 025*T - - ns |-
SID217 | T_SWDO_VALID |T=1/f SWDCLK - - 05*T ns |-
SID217A | T_SWDO_HOLD |T=1/f SWDCLK 1 - - ns |-
SID214T | F_TRCLK_LP1 |With Trace Data setup/hold - - 75 | Mpz |LPMode.
times of 2/1 ns respectively Vpp=1.1V
SID215T | F_TRCLK_Lp2 |With Trace Data setup/hold - - 70 | Mmpz |LPMode.
times of 3/2 ns respectively Vpp=1.1V
SID216T | F_TRCLK_ULP |With Trace Data setup/hold - - 25 | Mpz |YLPMode.
times of 3/2 ns respectively Vpp=0.9V
6.6.4 A Hx57% 2
E L5 IMO B TR FIAE
Spec Parameter Description Min | Typ | Max Unit Details /
ID# Conditions
SID218 |lvo1 IMO operating current at 8 _ 9 15 LA |”
MHz
R4 IMO TR
Spec Parameter Description Min | T Max | Unit Details /
ID# P yp Conditions
Frequency variation centered -
S|D223 FlMOTOLl on (8:IMHZy - - 12 O/O
Cycle-to-Cycle and _ _ -
SID227 [T 1r Friod ftter 250 ps
6.6.5 BB IE R 7 28
a3 ILo ER#IE
Spec Parameter Description Min | Typ | Max Unit Details /
ID# Conditions
SID231 |l 02 ILO operating current at 32 - 0.3 0.7 MA |-
kHz
Raa ILO XM
SIII’);C Parameter Description Min | Typ | Max Unit |Details / Conditions
. i 0,
SID234 |TstarTILOL ILO startup time - - 7 us gﬁ{;gﬂlﬂﬁ;gff o
SID236 TLIODUTY ILO Duty CyCle 45 50 55 % -
SID237 |F\ otRIML ILO frequency 288 | 32 36.1 kHz |Factory trimmed
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6.6.6 eaiEiR7 28

+Ras ECO #i&
Spec . L. . . Details /
ID# Parameter Description Min | Typ | Max | Unit Conditions
MHz ECO DC Specification
Block operating current Max =35 MHz,
SID316 lop_uhz with Cload up to 18 pF - | 800 | 1600 | uA Typ =16 MHz
MHz ECO AC Specifications
SID317 |F_MHz Crystal frequency range ‘ 16 ‘ - | 35 ‘ MHz ‘—
kHz ECO DC Specification
Block operating current -
SID318 lop_kiz with 32-kHz crystal R HA
EID321 ESR32K Equivalent Series Resistance - 80 - kQ |
E'D322 PD32K Drive level - - 1 pW |
kHz ECO AC specifications
SID319 |F_kHz 32-kHz frequency - 322';76 - kHz |
SID320 |Ton_kHz Startup time - - 500 ms |-
EIDB’ZO FroLsak Frequency tolerance - 50 250 | ppm |
6.6.7 ShEREd
+R4a6 SMERES FhANAR
Spec . L. . . Details /
ID# Parameter Description Min | Typ | Max | Unit Conditions
SID305 |EXTCLKgreq External Clock input Frequency 0 - 100 | MHz |-
SID306 |EXTCLKpyty Duty cycle; Measured at Vpp» 45 - 55 % |-
6.6.8 PLL
= a7 PLL K#&
Spec .. . . Details /
ID# Parameter Description Min | Typ | Max | Unit Conditions
SID304P |PLL_IN Input frequency to PLL block 4 - 64 MHz
SID305P |PLL_LOCK Time to achieve PLL Lock - 16 35 us |-
SID306P |PLL_OUT Output frequency from PLL Block | 10.62| - 150 | MHz |-
5
SID307P |PLL_IDD PLL Current - 0.55 11 mA |Typ at 100 MHz out.
SID308P |PLL_JTR Period Jitter - - 150 ps |100-MHz output
frequency
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6.6.9 B PRI R B ]
%+ 48 B SRl L4 B ) KA
Spe Parameter Description Min | T Max | Unit Details /
C P yp Conditions
ID#
L 4 clkl .=
SID262 | TCLKswiten Clock switching from clkltoclk2 | _ _ +3 |period
in clock periods!” clk2 S
6.6.10 FLL
£ 49 SRR (FLL) FA
Spec ID#| Parameter Description Min | Typ | Max | Unit | Details / Conditions
SID450  |FLL_RANGE |Inputfrequency range. 0.001| - 100 MHz |Lower limit allows lock
to USB SOF signal
(1 kHz). Upper limit is
for External input.
SID451  |FLL_OUT_DIV |Output frequency range. 24.00| - |100.00| MHz |Outputrange of
2 Veep=1.1V FLL divided—by—2
output
SID451A |FLL_OUT_DIV |Output frequency range. 24.00| - | 50.00 | MHz |Outputrange of
2 Veep=0.9V FLL divided-by-2
output
SID452  |FLL_DU- Divided-by-2 output; Highor |47.00( - |53.00 | % |-
TY_DIV2 Low
SID454  |FLL_WAKEUP |Time from stable input clock| - - | 7.50 Ms  |With IMO input, less
to 1% of final value on deep than 10 °C change in
sleep wakeup temperature while in
Deep Sleep, and Fout =
50 MHz.
SID455 FLL_JITTER |Period jitter (1 sigma at 100 - - | 35.00 ps |50 psat48 MHz, 35 ps
MHz) at 100 MHz
SID456  |FLL_CURRENT|CCO + Logic current - - 5.50 |pA/MHz|-
6.6.11 UDB
50 UDB XA AA&

Spec ID#‘ Parameter ‘

Data Path Performance

Description

‘ Min ‘Typ‘ Max

‘ Unit ‘ Details / Conditions

SID249 | Fuscrimes maaxarsgtéz?fyof16—bittimer ~ 100 MHz |~
SID250 | FupaopeR :\:I]aaxlﬁrsgtl;eza?rczyof16-bitadder _ 100 MHz |~
0251 P |eor e e b I
PLD Performance in UDB

0252 [Fuscrio |cpesenof2ees o [T a0 e [
a2 4

7. 030, R clk_path[1] JBM IMO BRI FLL (BRE3) , MW clkl A IMO, clk2 9 FLLo
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£ 50

UDB XX mFNg %)

Spec ID#‘ Parameter ‘

Description

| Min ‘Typ‘ Max ‘Unit‘Details/Conditions

Clock to Output Performance

Prop. delay for clockin to

SID253 | Teik_ouT_UDBL |gata out - - ns
UDB Port Adapter Specifications
Conditions: 10-pF load, 3-V Vpp,0and Vppp
SID263  |T\cLkpo LCLK to Output delay - 11 ns |LCLKis aselected
clock; for more
infor-mation see the
TRM
SID264 | TpinLcLk Input setup time to LCLK - 7 ns |-
rising edge
SID265 | Tpinicikulp  |Input hold time from LCLK 5 - ns |-
rising edge
SID266 | TiLcLKHIZ LCLK to Output tristated - 28 ns |-
SID267  |TrLcLk LCLK frequency - 33 MHz |-
SID268 | T\ cLkpuTy LCLK duty cycle (percentage | 40% 60% % |-
high)
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6.6.12 usB
51 UsB#E (usBEE LP R 1.1 vVAEHIR)
Spec ID# Parameter Description Min | Typ | Max | Unit Det@i'ls/
Conditions
USB Block Specifications
SID322U |Vusb_3.3 Device supply for USB 315| - | 36 | Vv |USBConfigured
operation
Device supply for USB
SID323U |Vusb_3 operation (functional 2.85 - 3.6 V  |USB Configured
operation only)
SID325U |lush_config | Blocksupply currentinActive| | 4 - | mA |Vppp=3.3V
mode
Block supply current Vppp=3-3V,
SID328  |lusb_suspend in suspend mode - 05 - MA | Device connected
Block supply current Vppp=3-3V,
SID329  |lusb_suspend in suspend mode 0.3 mA Device
disconnected
SID330U |USB_Drive_Res|USB driver impedance 28 | - 44 Q gir(';siges'smrsare
SID331U |USB_Pulldown |USBPulbdownrresistorsin |y, 55 || 48 | ko |-
Host mode
sip332y |USB-Pul- Idle mode range 900 - | 1575 Q |Busidle
lup_Idle
SID333U |USB_Pullup  |Active mode 1425 | - | 3000 | q |Upstreamdevice
transmitting
6.6.13 QSPI
+52 QSPI M A%
Spec ID# Parameter Description Min Typ | Max Unit Details /
y Conditions
SMIF QSPI specifications.All specs with 15-pF load.
SID390Q Fsmifclock  |SMIF QSPI output clock frequency - - 80 MHz [LP mode (1.1V)
ULP mode (0.9 V).
SID390QU Fsmifclocku |SMIF QSPI output clock frequency - - 50 MHz |Guaranteed by
Char.
SID397Q Idd_gspi Block currentin LP mode (1.1V) - - 1900 MA [LP mode (1.1V)
SID398Q Idd_gspi_u |Block currentin ULP mode (0.9 V) - - 590 MA  [ULP mode (0.9V)
Input data set-up time with respect _ B _
SID391Q Tsetup to clock capturing edge 45 ns
Input data hold time with respect
SID392Q Tdatahold to clock capturing edge 0 - - ns |-
. .| Output data valid time with 7.5-ns max for ULP
SIb393Q Tdataoutvalid respect to clock falling edge - N 3.7 NS Imode (0.9 V)
. Output data hold time with respect
SID394Q Tholdtime to clock rising edge 3 - - ns |-
. |Output Select valid time with 15-ns max for ULP
SID395Q Tseloutvalid respect to clock rising edge - - 5 NS Imode (0.9V)
Output Select hold time with 0.5* Tsclk = Fsmifclk
SID396Q Tselouthold respect to clock rising edge Tsclk | - NS leycle time
Datasheet 79 002-26017 Rev. *K

2023-11-30



PSoC™ 6 MCU: CYB06447BZI-D54 ¥UEFA

Infineon

=z
6.6.14 ST AR
53 BEMFRAME
Spec ID# | Parameter | Description Min | Typ | Max ‘ Unit | Details / Conditions
PDM Specifications
PDM Active current, Stereo . .
SID400P PDM_IDD1 operation, 1-MHz clock - 175 - WA | 16-bit audio at 16 ksps
PDM Active current, Stereo . .
SID401 PDM_IDD2 operation, 3-MHz clock - 600 - MA | 24-bitaudio at 48 ksps
SID402®)  |PDM_JITTER RMS Jitter in PDM clock -200 - 200 ps |-
SID403%® | PDM_CLK PDM Clock speed 0.384 - 3.072 MHz | -
SID403A! |PDM_BLK_CLK |PDM Block input clock 1.024 - 49.152 MHz | -
8] Data input set-up time to _ _ _
SID403B PDM_SETUP PDM_CLK edge 10 ns
SID403C8 |PDM_HOLD Eg;z input hold time to PDM_CLK 10 _ _ ns | -
SID4041® PDM_OUT Audio sample rate 8 - 48 ksps | -
SID405¥!  |PDM_WL Word Length 16 - 24 bits | -
i8] Signal-to-Noise _ _ PDM input, 20 Hz to
5ID406 PDM_SNR Ratio (A-weighted) 100 dB 20 kHz BW
sID407®  |PDM_DR Dynamic Range (A-weighted) - 100 - dp |20Hzto20kHz BW,
-60dB FS
8] ~ _ DCto 0.45f. DC
SID408 PDM_FR Frequency Response 0.2 0.2 dB Blocking filter off.
sID409®  |pDM_SB Stop Band - 0.566 - f |-
SID410® | PDM_SBA Stop Band Attenuation - 60 - B | -
8] . . _ _ PDM to PCM,
SID411 PDM_GAIN Adjustable Gain 12 10.5 dB 1.5 dB/step
SID412®  |pDM_ST Startup time - 48 - WS (Word Select) cycles
12S Specifications. The same for LP and ULP modes unless stated otherwise.
SID415 12S_IDD Block current - 400 - UA
SID413 12S_WORD Length of 12S Word 8 - 32 bits | -
- 12.288-MHz bit clock
SID414 12S_WS Word Clock frequency in LP mode - - 192 kHz with 32-bit word
Word Clock frequency in ULP 3.072-MHz bit clock
SID414M 12S_WS_U mode - - 48 kHz with 32-bit word
Word Clock frequency in TDM - -
SID414A 12S_WS_TDM mode for LP - - 48 kHz |Eight 32-bit channels
Word Clock frequency in TDM . .
SID414X 12S_WS_TDM_U mode for ULP - - 12 kHz |Eight 32-bit channels
12S Slave Mode
WS Setup Time to the Following
SID430 TS_WS Rising Edge of SCK for LP Mode 5 - - ns |-
WS Setup Time to the Following
SID430U TS WS Rising Edge of SCK for ULP Mode 1 N B ns |-
WS Hold Time to the Following | TMCLK_SOC!®+
SID430A TH_WS Edge of SCK 5 - - ns |-
- - Associated clock edge
Delay Time of TX_SDO TMCLK_SOC +2
SID432 TD_SDO Transition from Edge of TX_SCK (TMCLK_SOC+25 - 5 ns depeljds on selected
for LP mode ) polarity

R
8. HIIHRIE, BEREEFMiE,
9. TMCLK_SOC 2B 125 EASHHEHA
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Spec ID# Parameter Description Min Typ Max Unit | Details/ Conditions
Delay Time of TX_SDO Transition - TMCLK SOC +7 Associated clock edge
SID432U TD_SDO from Edge of TX_SCK for ULP (TMCLK_SOC+70 - N ns |depends on selected
mode ) polarity
RX_SDI Setup Time to the
SID433 TS_SDI Following Edge of RX_SCKin Lp 5 - - ns |-
Mode
RX_SDI Setup Time to the
SID433U TS_SDI Following Edge of RX_SCKin 11 - - ns |-
ULP mode
RX_SDI Hold Time to the Rising
SID434 TH_SDI Edge of RX_SCK TMCLK_SOC +5 - - ns |-
SID435 TSCKCY TX/RX_SCK Bit Clock Duty Cycle 45 - 55 % |-
12S Master Mode
WS Transition Delay from Falling
SID437 TD_WS Edge of SCK in LP mode -10 - 20 ns |-
WS Transition Delay from Falling
SID437U TD_WS_U Edge of SCK in ULP mode -10 - 40 ns |-
SDO Transition Delay from Falling
SID438 TD_SDO Edge of SCK in LP mode -10 - 20 ns |-
SDO Transition Delay from Falling
SID438U TD_SDO Edge of SCK in ULP mode -10 - 40 ns |-
’ : Associated clock edge
SID439 TS_SDI SDI Setup Time to the Associated 5 - - ns |depends on selected
Edge of SCK .
polarity
Tis TX/RX_SCK
. . Bit Clock period.
SID440 | TH_SDI ohiHold Time totheAssociated | rycik_soc+s | - - ns |Associated clock edge
& depends on selected
polarity.
SID443 TSCKCY SCK Bit Clock Duty Cycle 45 - 55 % |-
SID445 FMCLK_SOC MCLK_SOC Frequency in LP mode 1.024 - 98.304 MHz FEACITK-SOC =
8* Bit-clock
MCLK_SOC Frequency in ULP FMCLK_SOC_U =
SID445U FMCLK_SOC_U mode 1.024 - 24.576 MHz 8* Bit-clock
SID446 TMCLKCY MCLK_SOC Duty Cycle 45 - 55 % |-
SID447 TJITTER MCLK_SOC Input Jitter -100 - 100 ps |-
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6.6.15 Smartl|/0
=54 Smart 1/0 #1&
Spec ID#| Parameter Description Min | Typ | Max | Unit | Details / Conditions
SID420 |SMIO_BYP Smart /O Bypass delay - - 2 ns |-
SID421  |SMIO_LUT Smart /O LUT prop delay - 8 - ns |-
= N =PI
6.6.16 =FEEENMEIR A2 (PILO)
&R 55 PILOFISE
Spec ID#| Parameter Description Min | Typ | Max | Unit | Details / Conditions
SID 430R |lpiLo Operating current - 1.2 4 WA |-
SID431 |F_PILO PILO nominal frequency - |32768| - Hz |T=25°C
SID432R |ACC_piLo  |PILO accuracy with periodic -500| - | 500 | ppm |-
calibration
6.6.17 JTAGA SR 13+
R 56 JTAG AR
Spec ID# Parameter Dﬁic;:lp Min | Typ |Max Units
JTAG Boundary Scan parameters
JTAG Boundary Scan parameters for 1.1V (LP) Mode Operation:
SID468 TCKLOW TCKLOW 52 - | ns |-
SID469 TCKHIGH TCKHIGH 10 - ns | -
SID470 TCK_TDO |TCKfalling edge to output valid 40 | ns |-
SID471 TSU_TCK |Inputvalid to TCKrising edge 12 - | ns |-
SID4T2 TCk_THD  |Input hold time to TCK rising 10 - | ns |-
edge
TCKfalling edge to output
SIbar3 TCK_TDOV valid (High-Z to Active). 40 ns
TCK falling edge to output valid
SID474 TCK_TDOZ (Active to High-2). 40 ns
JTAG Boundary Scan parameters for 0.9 V (ULP) Mode Operation:
SID468A  |TCKLOW TCK low 102 - | ns |-
SID469A TCKHIGH TCK high 20 - ns | -
SID470A  |TCK_TDO |TCKfalling edge to output valid 80 | ns |-
SID471A  |TSU_TCK |Inputvalid to TCKrising edge 22 - | ns |-
SID472A  |TCk_THD Input hold time to TCK rising 20 - | ns |-
edge
TCKfalling edge to output
SID473A  |TCK_TDOV valid (high-2 to active). 80 ns
SID4T4A | TCK_TDOZ TCK‘falllng.edge to outputvalid 80 ~ s |-
(active to high-Z).
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3R 57 51T CYB06447BZI-D5423 4R S FINAE. FRE 28I EHE DC-DC 3%#88. QSPISMIF. ADC. DAC.
9 SCB. USB-FS. 32 TCPWM. 2PDM#H12S., HiEEH = mikEasfema.

iR 57 EHSHES

g 3

z = = — | 2| a
s | ¢ s || E|EB|E 8|8 5| ¢
£ 3 ] 9 > [ < = b @ & S 3
] 4 o 8 3 = e < ) ° =3 It} x ®
L a w n =] = [~ : ° s (=] a

=) Y K v » 2| = v

S 5 @2

© ke

64 | CYB06447BZI-D5 | 150/50 | 100/25 Dual |FLEX|1024 | 288 1 12 | Yes | 100 Yes 124-BGA
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7.1 PSoC™ 6 MPNf#S2%
CYXX6ABCDDE-FFGHIJJKL
Field | Description |Values Meaning Field | Description | Values Meaning
Cypress - An
CY |Cypress CY |Infineon C |Consumer
Technologies e Temperature
company Range I Industrial
8C |Standard Q Extended Indus-
« » trial
%X |Firmware BO Secure Boot” vl
) ;ﬁgndard Secure” - Cypress internal
- - FF |Feature Code S2-S6
6 |Architecture 6 |PSoC™6 BL Integrated
0 |Value Bluetooth® LE
¢ lepuc F Single Core
ore
A lLine 1 Programmable D Dual Core
2 PerformaTn.ce H |AttributesCode| 0-9 |Featureset
3 |Connectivity 1 |31-50
4 |Secured | 0 t 5 51-70
coun
2 |100MHz u 3 17190
B |Speed 3  |150MHz 2 [91-110
: 150/50 MAz Engineering Engineerin
JJ |sample ES & l &
0-3 |Reserved (optional) samples or
not
4 |256K/128K K ?‘et'?e"isli)on Base
optiona - i isi
5 |512K/256K p — Al1-A9 |Die revision
Tape/Ree
. : Tape and Reel
Memory Size L |Shipment T !
C
(Flash/SRAM) 6 |512K/128K (optional) shipment
7 1024K/288K
8 1024K/512K
9 Reserved
A 2048K/1024K
AZ, AX | TQFP
LQ |QFN
DD |Package Bz |BGA
FM |M-CSP
FN,
FD, WLCSP
FT
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BEES

ZrFE AR A 124-BGA T,

58 HERT
Spec ID#|Package Description Package Drawing
Number
PKG_1 | 124-BGA |124-BGA,9 mm x 9 mm x 1 mm height with 0.65-mm pitch 001-97718
R 59 HESH
Parameter Description Conditions Min Typ Max | Units

Ta Operating ambient _ _40 25 85 °C

temperature
T, Operating junction B 40 B 100 °c

temperature
T Package 0, (124-BGA) . _ 62 - | Y e
T)c Package 0,c (124-BGA) - - 15 - C/\t/vat
&R 60 EIRIFIEERE

. Maximum Time at
Package Maximum Peak Temperature Peak
Temperature

124-BGA 260°C 30 seconds

Re1 LB ELR (MSL), IPC/JEDEC J-STD-2
Package MSL
124-BGA MSL 3
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[=[0.08][c] —{C]
— A
E ) L_A_| 124 x @b I—— (datum B)
[ ' A1BALL
12345678910 101RI13 | i1 1araust:|554321 CORNER
i
o A 000 oo$oooooo:.
PIN'A1 CORNER B _Loooooo 0C0000O0 |8
d;} c —OOOOOOiOOOOOOC
D —TC0000+++++0000 |1 A
E ooo+++ +++ 000 [E
F ! ocoo+++++++000 [f
G Eﬂ-—e—e—o:::l—k::e—oe—u f
H coo++++++4+000 HL
J ooo+++i+++ooo J L (datum A)
K cooo+++++0000 [k
L 000000¢p00000O0 [L
H OOOOOOiOOOOOOM
N 9000000000000 |
1
SE - “@
TOP VIEW SIDE VIEW /i\.l_
[E1]
LE1]
BOTTOM VIEW
DIMENSIONS NOTES:
SYMBOL MIN. NOM. MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
; o0 2. SOLDER BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
" 1 .y 026 3. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
5 5.90 500 510 4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
- 500 500 10 SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
. . . N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
o1 7.80 BSC SIZE MD X ME.
E1 7.80 BSC
= - /5\DIMENSION "b* IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A
PLANE PARALLEL TO DATUM C.
ME 13
. - /6\"SD" AND "SE* ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
— DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
b 0.25 : 0.35
2 WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW
eD 0.65 BSC 'SD" OR "SE* 20
oE 0.65BSC WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
sb 0 "SD" = eD/2 AND "SE" = eE/2.
SE 0 /T\A1 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. JEDEG SPEGIFICATION NO. REF. : MO-280.
001-97718 B
= 20 124-BGA9.0x9.0x 1.0 mm
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Acronym Description

3DES triple DES (data encryption standard)

ADC analog-to-digital converter

AES advanced encryption standard

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

AMUXBUS analog multiplexer bus

API application programming interface

Arm’ advanced RISC machine, a CPU architecture

BGA ball grid array

BOD brown-out detect

CAD computer aided design

CCO current controlled oscillator

CMo+ Cortex-M0+, an Arm CPU

CM4 Cortex-M4, an Arm CPU

CMAC cipher-based message authentication code

CMOS complementary metal-oxide-semiconductor, a process technology for IC fabrication
CMRR common-mode rejection ratio

CPU central processing unit

CRC cyclic redundancy check, an error-checking protocol
CSD Capacitive Sigma-Delta

CSX Mutual capacitance sensing method. See also CSD

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

DAP debug ccess port

DES data encryption standard

DMA direct memory access, see also TD

DNL differential nonlinearity, see also INL

DSI digital system interconnect

DU data unit

ECC elliptic curve cryptography

ECO external crystal oscillator

EEPROM electrically erasable programmable read-only memory
EMI electromagnetic interference

ESD electrostatic discharge

ETM embedded trace macrocell

FIFO first-in, first-out

FLL frequency locked loop

FPU floating-point unit

FS full-speed

GND Ground

GPIO general-purpose input/output, applies to a PSoC™ pin
HMAC Hash-based message authentication code

HSIOM high-speed I/O matrix

1/0 input/output, see also GPIO, DIO, SIO, USBIO
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Acronym Description
12C, or lIC Inter-Integrated Circuit, a communications protocol
1S inter-IC sound
IC integrated circuit
IDAC current DAC, see also DAC, VDAC
IDE integrated development environment
ILO internal low-speed oscillator, see also IMO
IMO internal main oscillator, see also ILO
INL integral nonlinearity, see also DNL
loT internet of things
IPC inter-processor communication
IRQ interrupt request
ISR interrupt service routine
JTAG Joint Test Action Group
LCD liquid crystal display
LIN Local Interconnect Network, a communications protocol
LP low power
LS low-speed
LUT lookup table
LVD low-voltage detect, see also LVI
LVTTL low-voltage transistor-transistor logic
MAC multiply-accumulate
M-CSP molded chip scale package
MCU microcontroller unit
MCWDT multi-counter watchdog timer
MISO master-in slave-out
MMIO memory-mapped input output
MOSI master-out slave-in
MPU memory protection unit
MSL moisture sensitivity level
Msps million samples per second
MTB micro trace buffer
MUL multiplier
NC no connect
NMI nonmaskable interrupt
NVIC nested vectored interrupt controller
OoTP one-time programmable
ovT overvoltage tolerant
PASS programmable analog subsystem
PCB printed circuit board
PCM pulse code modulation
PDM pulse density modulation
PHY physical layer
PICU port interrupt control unit
PLL phase-locked loop
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Acronym Description
PMIC power management integrated circuit
POR power-on reset
PPU peripheral protection unit
PRNG pseudo random number generator
PSoC™ Programmable System-on-Chip
PSRR power supply rejection ratio
PWM pulse-width modulator
QD quadrature decoder
QSPI quad serial peripheral interface
RAM random-access memory
RISC reduced-instruction-set computing
RMS root-mean-square
ROM read-only memory
RSA Rivest-Shamir-Adleman, a public-key cryptography algorithm
RTC real-time clock
RX receive
S/H sample and hold
SAR successive approximation register
SARMUX SAR ADC multiplexer bus
SCB serial communication block
SFlash supervisory flash
SHA secure hash algorithm
SINAD signal to noise and distortion ratio
SNR signal-to-noise ration
SOF start of frame
SPI Serial Peripheral Interface, a communications protocol
SRAM static random access memory
SROM supervisory read-only memory
SRSS system resources subsystem
SWD serial wire debug, a test protocol
SWJ serial wire JTAG
SWO single wire output
SWv serial-wire viewer
TCPWM timer, counter, pulse-width modulator
TDM time division multiplexed
TQFP thin quad flat package
TRM technical reference manual
TRNG true random number generator
TX transmit
UART Universal Asynchronous Transmitter Receiver, a communications protocol
ubB universal digital block
ULP ultra-low power
usB Universal Serial Bus
WCO watch crystal oscillator
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Acronym Description
WDT watchdog timer
WIC wakeup interrupt controller
WLCSP wafer level chip scale package
XIP execute-in-place
XRES external reset input pin
Datasheet
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Symbol Unit of Measure
°C degrees Celsius
dB decibel
fF femto farad
Hz hertz
KB 1024 bytes
kbps kilobits per second
khr kilohour
kHz kilohertz
kQ kilo ohm
ksps kilosamples per second
LSB least significant bit
Mbps megabits per second
MHz megahertz
MQ mega-ohm
Msps megasamples per second
PA microampere
UF microfarad
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
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Document i
revision Date Description of Change
** 2019-02-11 [New datasheet
Updated the title.
N Updated , Features and Functional Description.
A 2019-10-22 Updated Ordering information.
Updated Memory and Memory map sections.
N Updated Features, Blocks and functionality, and Functional Description.
B 2019-12-19 . . .
Updated Pinouts and Power supply considerations.
Updated Features.
*C 9020-04-07 Updated Functional Description.

Updated Pinouts.
Updated PSoC 6 MPN Decoder

Updated Development ecosystem, GPIO, and LCD sections.
*D 2020-06-25 |Added External Crystal Oscillators.
Updated Errata

Updated amount of available SRAM in Features, Blocks and functionality,
Memory, Table 4, and Ordering information.

Updated PSoC™ 6 MCU resources subsection. Updated CPUs subsection.
Updated PSoC™ 64 Security.

Updated Flexible clocking options, Block diagram, CPUs, Clock system,
and SID431.

Updated Universaldigital blocks (UDBs), UDB Port Adapter Specifications
Condi-tions.

Added InterProcessor Communication (IPC).

Updated Analog subsystem diagram.

Updated the XRES bullet in Reset, updated SID15 Description and Conditions, and
* 11.1n | Power-on-reset specifications table.

: 2020-11-10 Updated ModusToolbox™ Software.

Updated Clocking diagram.

Updated Power supply considerations.

Added footnote to TMCLK_SOC specs.

Updated Opamp specifications.

Updated SID7A conditions, SID7C Description, SID7D description, and SID8 condi-
tions.

Added spec SID468 - SID474, and SID468A - SID474A.

Updated Audio Spec SID408.

Updated Ordering information.

Integrated ECO erratum into External Crystal Oscillators.

Added ECO usage guidelines table.

Added three errata items.

Added Table 12 and Figure.

Updated conditions for SID316 and updated description of SID319.

*F 2021-02-20 |Changed BLE references to Bluetooth LE.

Updated Security terminology to Infineon standards.

Incorporated GPIO-related errata into the GPIO, ADC, and CapSense sections.
Added opamp graphs (Figure 18 and Figure 19).

Updated Security terminology.

Updated SIDDS2 - Corrected Deep Sleep current values
Removed "System Deep Sleep power higher than specification" errata item.

*G 2021-06-30

*H 2021-08-18
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Removed Errata and Preliminary tag.

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

Updated SIDC1 description.

Updated Figure and added related footnote.

Updated details/conditions for SID7A.

Updated SID325U, SID328, and SID329 description.

Added device identification and revision information in Features.

Added spec SID415 and SID304P.

Added footnote "Guaranteed by design, not production tested" for specs SID402 -
SID412.

Updated Clock system and PLL

specifications. Updated Protection units.

*K 2023-11-30 [Removed Preliminary note in Electrical specifications.

* 2022-09-12

*J 2022-10-26
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