DA14592 RENESAS

Multi-Core Bluetooth LE 5.2 SoC with Embedded Flash Final

General Description

The DA14592 is a multi-core wireless microcontroller, combining the latest Arm® Cortex® M33™
application processor with floating-point unit, advanced power management functionality, a
cryptographic security engine, analog and digital peripherals, a software configurable protocol engine
with a radio that is compliant with Bluetooth® Low Energy 5.2 standard and 256 kB of embedded
Flash accompanied by 96 kB of RAM, 16 kB of Cache RAM and 288 kB ROM (containing the
Bluetooth LE stack). The embedded Flash or SRAM may be expended externally through QSPI.

The DA14592 has been optimized for lowest power consumption, including radio, active power, and
in hibernation.

The DA14592 utilizes an Arm® Cortex®-M33 CPU with an eight-region MPU and a single-precision
FPU offering up to 96 dMIPS at 64 MHz. This dedicated application processor executes code from
embedded FLASH or RAM through an 8 kB four-way associative cache controller. Bluetooth® 5.2 or
other protocol connectivity is supported by a new software-configurable Bluetooth® Low Energy
protocol engine (CMAC) based on an Arm® Cortex®-M0+™ with an ultra-low-power radio transceiver,
capable of +6 dBm output power and -97 dBm receive sensitivity offering a total link budget of

103 dB.

A variety of standard and advanced peripherals enable interaction with other system components
and the development of advanced user interfaces and feature-rich applications.

Key Features

m Compatible with Bluetooth® 5.2, ETSI EN m A Real Time Clock with 10 ms resolution
300 328 and EN 300 440 Class 2 (Europe),
FCC CFR47 Part 15 (US) and ARIB STD-
T66 (Japan)

m Flexible processing power
o 32 kHz up to 64 MHz 32-bit Arm Cortex-

Four General purpose, 24-bit up/down
timers with PWM capabilities

m Analog and Digital interfaces
o Up to 32 General Purpose 1/0s

M33™ with 8 kB, four-way associative O Eight-channel 10-bit SAR ADC,
cache and FPU 2 Msamples/s
0 A flexible and configurable Bluetooth® 0 2A ADC, 15 bits at 1 ksps, 13 bits at
LE MAC engine based on Arm Cortex- 16 ksps with a Programmable Gain
MO+™ with an 8 kB, four-way Amplifier (PGA)
associative cache O QSPI PSRAM/Flash interface
m  Memory o 2XxUARTs upto 3 Mbps, one UART
O 256 kB embedded Flash extended to support ISO7816
O 96 kB Data SRAM with retention o One SPI+™ and one 12C controller at
. . 100 kHz, 400 kHz, or 3.4 MHz
O 8 kB Caches with retention for Cortex . .
M33 and MO+ respectively o PDM interface with hardware sample
. . rate converter
o 288 kB ROM (including boot ROM, PKI .
routines, and Bluetooth® LE stack) O 12S/PCM master/slave interface up to

eight channels
o 3-axis capable Quadrature Decoder
m Radio transceiver

m Power/Clock management
O Buck DCDC converter

O Hibernation (Shipping mode) <100 nA , i i
o Single wire antenna: no RF matching or

0 Programmable thresholds for brownout RX/TX switching required

detection )
i o High Performance mode: TX output
| 32 I\t/::_'Z or 64 MHz system clock using a power -22 to +6 dBm, RX
oubler

sensitivity -97 dBm

0 Fast wake-up from sleep in <15 ps O Low Power mode: TX output power -23

m Application cryptographic engine with AES- to 4.5 dBm, RX sensitivity -96 dBm
256 and SHA-256
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m Packages

o WLCSP39, 2.48 x 3.32, 0.42 mm
diagonal pitch

o FCQFN52,5.1 x 4.3 mm, 0.4 mm pitch

Applications

Crowd-sourced locationing

0T (home, retail, industrial)

Keyboards

Gaming mouse

Gaming/AR/VR controllers

Stylus

Cold chain tracking and locationing (proximity, AoA) tags
Connected Medical: BGM/CGM/insulin pump, HRM/BPM, Inhaler
Robotics

Wearables

Toys

Metering

High-end Voice RCU

POS readers

Activity tracker

High-end Beacons

Key Advantages

m Lowest power consumption

m  Smallest system size

m Lowest system cost

m  On-chip memory expandable externally through QSPI
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TIMER3_CAPTURE_GPIOL_REG (0X50010520)..........eveeveeveeeesrereeeseesrseesseesseeesnsnens 303
TIMER3_CAPTURE_GPIO2_REG (0X50010524) .........eveevereeeeeeeeereeeseeesereeeseesssseessseone 303
TIMER3_PRESCALER_VAL_REG (0X50010528) ......c.vveeveereereesereeeeressereeessessesesessssons 303
TIMER3_PWM_CTRL_REG (0X5001052C) .....ovevveeeeeeereesereresseesereeeesesesesesssseseseesessone 304
TIMER3_CLEAR_IRQ_REG (OX50010534) ......c..oveeeeerereerereresseesereeeeseesesssessesseseseesssons 304

Table 282: Register Map TIMERZ .........ooo ettt ettt et 304
Table 283: TIMER4_CTRL_REG (0X50020A00) .....ccuvteieiiiiiieiiirieesniiee e aitee e siieeessibee e s eireee s neneas 304
Table 284: TIMER4_TIMER_VAL_REG (OX50020A04).......cuttiiiiiiieiiiiee et 305
Table 285: TIMER4_STATUS_REG (0X50020A08) ......ccciiuriieiiriieinireressirere e 306
Table 286: TIMER4_GPIO1_CONF_REG (0X50020A0C) .....cccoscurireiiiereiairereesireee s e s 306
Table 287: TIMER4_GPIO2_CONF_REG (0X50020A10) .....ccciiurireiirereenrrereesireeessiree e snreee s 306
Table 288: TIMER4_SETTINGS_REG (0X50020AL14).....cccuuiiiiiiiieieiieeeeairee e 307
Table 289: TIMER4_CAPTURE_GPIO1_REG (0X50020A20) ......cceiiurrreinirereenireeeseireeesenneee s 307
Table 290: TIMER4_CAPTURE_GPIO2_REG (0X50020A24) ......cooiiiiiieiiiieie et 307
Table 291: TIMER4_PRESCALER_VAL_REG (OX50020A28) ......ccciiitiiieiiiiiieeiiiiee st 307
Table 292: TIMER4_PWM_CTRL_REG (0OX50020A2C) ......uuttiiiiiiieiiiiee ettt 307
Table 293: TIMER4_CLEAR_IRQ_REG (0X50020A34) ......uutiiiiiiiieiiiieee ettt 308
Table 294: RegiSter MaP DCDC ... ..ottt ettt e sttt e s e bt e e e eebe e e e e annes 308
Table 295: DCDC_CTRL_REG (0X50000300).......ccciiutttiaiiirieeiiiieeeaaiieeesaireeessireeessibeeeseeneeessnnneas 308
Table 296: RegiSter MaP UART ...ttt et ee et e eeeeaesseeeessasssasesasesssssssssssssssssssssssesnsnrnnes 310
Table 297: UART_RBR_THR_DLL_REG (0X50020000) .......c.ccccurttermirerennirenennireee e enreee s 311
Table 298: UART_IER_DLH_REG (0X50020004) ........ecteiiiriieiireneiniieee s e s e s 312
Table 299: UART_IIR_FCR_REG (OX50020008).........uutteirrireiiirereiniieeessireeessireee s e s 313
Table 300: UART_LCR_REG (0X5002000C) ........ccteiiumiieiirrieeiireeessireee s e s e e e s 314
Table 301: UART_MCR_REG (0X50020010) ......ceeteiuriereiirrieeiiireeessireee s e s e s 315
Table 302: UART_LSR_REG (OX50020014).......uuutteiitieieiiiriee sttt e eiiee e aibee et e e st esbeeesenneas 315
Table 303: UART_SCR_REG (0X5002001C) ....uuuviieiiiiiieiiiieeesitie et ettt st e s nneas 317
Table 304: UART_SRBR_STHRO_REG (0X50020030)........ccectiutiteiiiieieiiireeeeaiieeesaiieeeseeneeeseneenes 317
Table 305: UART_SRBR_STHR1_REG (0X50020034).......cceteiiiuiieiiieieiaiiieeeaiieee st eseiieee s 318
Table 306: UART_SRBR_STHR2_REG (0X50020038)........cccciiutiiaiiieieiiiieeeeaiieeesaiieeeseireeeseneenes 319
Table 307: UART_SRBR_STHR3_REG (0X5002003C) .......cceeiiurireiirirennireeeenireee s e 319
Table 308: UART_SRBR_STHR4_REG (0X50020040)........ccccimuriieiirireenireieesireee s 320
Table 309: UART_SRBR_STHR5_REG (0X50020044)........ccccimuriieiaiiereiaiieie s 320
Table 310: UART_SRBR_STHRG_REG (0X50020048)........cccciiuriieiirireiniieieesineee e 321
Table 311: UART_SRBR_STHR7_REG (0X5002004C) .......uuteiiuriieiiirireeaireee e 321
Table 312: UART_SRBR_STHR8_REG (0X50020050)........ccccimuriieiiiiieiaiieeeesiiiee s 322
Table 313: UART_SRBR_STHR9_REG (0X50020054)........ccceiiuiiieiiiiiieiaiieeeesiieeeseireeeseiieee e e 323
Table 314: UART_SRBR_STHR10_REG (0X50020058).......ccccittuiieiiiieieiiiieeeesiieeeseiieeesenieee s neeeas 323
Table 315: UART_SRBR_STHR11_REG (0X5002005C) ......ccciiutiieiiiieieniiieeeesiieeeseireeeeenieee e 324
Table 316: UART_SRBR_STHR12_REG (0X50020060).......ccccicuutieiiiieierniieeeeniieeeseiieeeseeieeesenneeas 324
Table 317: UART_SRBR_STHR13 _REG (0X50020064).......cccoiiuuiieiiiiiieiiiieeeeaiieeeseiieeeeenieee e e 325
Table 318: UART_SRBR_STHR14 REG (0X50020068).......ccccccuuiieiiiieieiiiieeeeaiieeeseiieeesenieeessnenees 325
Table 319: UART_SRBR_STHR15_REG (0X5002006C) ......cccoicuriieiiiiiieiiiine e 326
Table 320: UART_USR_REG (0X5002007C) .....uuvtieiiriereiiiiiee it e ssitee e e s s e s e 327
Table 321: UART_TFL_REG (OX50020080) ........uueteiiurieieiirrieeiiiieeessiieeessireee s s e s aineeesenreeesenneas 328
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UART_RFL_REG (OX50020084) ......cccitutteiitiieeeiieieeeaiieeeestieeesstseesssseeessssseesssnsseessanes 328
UART_SRR_REG (OX50020088) .....cccitutteiiuriereeiteeeeaitreeeestreeesssseeesssseeesssseeesssnsseessanes 328
UART_SBCR_REG (0X50020090)........0ueeeiitreeeeiieeeeesireeeesireeesssseeesssseesssnsseesssnsseessanes 328
UART_SDMAM_REG (0X50020094) ......ceeiitiieeeiiiieeeiiieeeesiieeeesieeeessteeeessnseeesssnsseesssne 329
UART_SFE_REG (0X50020098).......cccctutieiiiiireeiiieeeeiireeeesireeesssseesssssnesessnsssssssnssessses 329
UART_SRT_REG (OX5002009C) ....ccccitiiieeiiiieeeiitieeeeiireeeesstseeessssseesssnessssnsssssssnsssesssnes 329
UART_STET_REG (0X500200A0) ....ccitiiieeiiiieeeiiieeeesireeeesnireeesssseeesssnesssssseesssnsssessanes 330
UART_HTX_REG (OX500200A4) ....ceeeitieieeiiieee e ittt e e siteeaesiaeeeestaaaasstaeeesstaeeessnsneeesanes 330
UART_DMASA REG (OX500200A8) .....oceeiiiuieeeiiiieeeiireeeesireeesstsesessssnesssssssessssnssesssaes 330
UART_DLF_REG (OX500200C0) ...uitiiiiiieeeiiieeeeitieeeesireesesireeessssesesssnesssssssssssnssessssnes 331
UART_UCV_REG (OX500200F8) .....cccitutteeiutieeeeiteeeeeitreeessieeeessrseeessseeessssseesssnsseessanes 331
UART_CTR_REG (OX500200F C) ...ceeiitiieeiiiiieeeiiiieeesiieeeesiteeesstteeessteeeessnseeessssseesssne 331
REQISIEr MAP UARTZ ..ottt e et e e e e e s e s e e e e e e e s et e e e e e e e snntnraeeeaaeeean 331
UART2_RBR_THR_DLL_REG (OX50020100)......ccceetiitrieeaiiiieeeiieeeeesieeeessrneeessnsneeasane 333
UART2_IER_DLH_REG (OX50020104) ....ccituteeeiiiieeeiiieeessiteeeesieeeessteeeessteeeesssneeassne 334
UART2_IIR_FCR_REG (0X50020108) .....cccctutieeiirieeeiireeeeiireeessireeessseeeessseeesssnsseessses 335
UART2 _LCR_REG (0X5002010C)......cuutieiitiieeeiitieeeesireeeestreeessntaeeesssnesesssseesssnssesssanes 335
UART2_MCR_REG (0X50020110) ....ccvviieeiiiieeeiiieeeesireeeestreeessraeeesstneeesssneesesnssesassnes 336
UART2_LSR_REG (OX50020114).....cucuiuieiireeeeeeeeeeeeeeeseseiesee e seseseseseseseeessssssns s s e 337
UART2_MSR_REG (0X50020118).....ccutuiieeiirieeeiirieeeeiiieeeestreeessnssesesssnesessnsneesssnssessssnes 339
UART2_CONFIG_REG (0X5002011C) ...eiiiiiiieeeiiiieeeiiieeeestreeeesireeesssnesesssneesssnsneeasanes 340
UART2_SRBR_STHRO_REG (0X50020130)......ccuutteiiireeeeiireeesiireeeesineeessereeessnsneesssnes 340
UART2_SRBR_STHR1_REG (0X50020134)......cutttiiiirieeeiiiieessiieeessieeeessireeessnsseessanes 341
UART2_SRBR_STHR2_REG (0X50020138)......c.cutttiiirieeeiiiieeeiiieeeesiieeessireeessnseeesssnes 342
UART2_SRBR_STHR3_REG (0X5002013C) .....cvvteeeiirieeeiiiieeesiieeeesineeessneseeeesseeessnnes 342
UART2_SRBR_STHR4_REG (0X50020140).......ccuttiiiirieeeiiiieeeiiieeessieeeessereeessnnseesssnes 343
UART2_SRBR_STHR5_REG (0X50020144)......ccuutteiiiiieeaiiiieeeiiieeessieeeessieeeessseeeee e 343
UART2_SRBR_STHR6_REG (0X50020148).........cccocveverereeererererererereseseseeeeeessesenennas 344
UART2_SRBR_STHR7_REG (0X5002014C) .......c.cocoeveverererererereieiereeeeeeeseeeeeesssenenenanas 345
UART2_SRBR_STHR8_REG (0X50020150)..........c.c0cvevererererererererereseseeeseseeeesnsesesenanas 345
UART2_SRBR_STHR9_REG (0X50020154)........c.c0coevevererereeerererererereseeeseeeeesssesenennas 346
UART2_SRBR_STHR10_REG (0X50020158)........c..c.c0cvevererererererererereseeeseseeesssesenenanas 346
UART2_SRBR_STHR11_REG (0X5002015C) .......c.cocoeveverererererererereeeeeeeseeeeeesssenenennas 347
UART2_SRBR_STHR12_REG (0X50020160)........cccciitriieeiiiieeeiiiieeeiiieeessrreeessneneeasanes 347
UART2_SRBR_STHR13 REG (0X50020164).......cccciiiiuiieaiiiiiieeiiieeeeiiieeessireeessneseeasanes 348
UART2_SRBR_STHR14 REG (0X50020168)........cccciituiieiiiiiieeiiieeeeiiieeessieeeessneseeasanes 349
UART2_SRBR_STHR15 REG (0X5002016C) .......ccciiiiriieaiiiiieeiiiieeesiieeessireeessnsneeasanes 349
UART2_USR_REG (OX5002017C) ..eccituiieeiiiieeeiiieeeestteeeestaeeesstseeessnsseeessnsseesssnsseesssnes 350
UART2_TFL_REG (OX50020180) ....cccivvvieiiuiieeeeiiieeeaiiieeesstreeessiseeesssseesssnsseesssnsseesssnes 351
UART2_RFL_REG (0X50020184).......c.ceiiureeeeeeeeeeeeeeseieeeeeeeeseseseeeseseeeaessesesssenennas 351
UART2_SRR_REG (0X50020188) ........ccoveurereeeeeeeeeeeeeseeeieieieeeseseseseseseeeasesesessesenennas 351
UART2_SRTS REG (0X5002018C) .....uveeeeiiiieeeiiiieeeiiteeeesiteeeestseeesstaesasstaeesssnrseeeeanes 351
UART2_SBCR_REG (0X50020190).......0ccciiitiieeeiitieeeeiitreeeeiiireeessnssseessnsneeesssneesssnsneeasanes 352
UART2_SDMAM_REG (0X50020194) ......cverrreeeeeeeeeeieeeeeeee e en s 352
UART2_SFE_REG (0X50020198)......ccuuutteeitiieeeiiiieeeiiieeeestreeessiseeesssseeessnsseesssnsseesssnes 353
UART2_SRT_REG (0X5002019C) .....cctuiieeiiiieeeiiiieeesiieeeeaiaeeesstseeesssaeeesssseesssnsseeessnes 353
UART2_STET_REG (0X500201A0) ......uutteiiiiieeeiiiieeesieeeeeaireeesstseeesssseeesssseesssnsseesssnes 353
UART2_HTX_REG (OX500201A4) ...cccitiieeeiiiiee e iiiee e sitee e e stteee s staeeessntaeeessntaeeesssaeeesanes 354
UART2_DMASA_REG (OX500201A8) ...eeeeiiutiieeeiiiieeeiiieeeeiireeessiseeesssneeessnsseesssnsseeesses 354
UART2_DLF_REG (0OX500201C0) ...cciitvieeeiiieeeeiiiieeesiieeeesiseeesssseeesssneeessnsseesssnsseesssnes 354
UART2_RAR_REG (0X500201C4) .....cocurirereeereeeeeeeeeeeseeeeeee e e eteseseeeeeeeasesessnsen s eneas 354
UART2_TAR_REG (0X500201C8)......c.cereurererreeeeeeeeeseeeeeieieieeeeseseseseessesessesessesenennas 355
UART2_LCR_EXT (OX500201CC) ....cucveuieeererrereeeeeeeeeeieseeeie e teseseseeeeeesesssesnn s s e 355
UART2_CTRL_REG (0X500201E0)........ccceoirrreereeeeeeeeeseeeeeieeeeeieseseseeeseeeesessnesenennas 356
UART2_TIMER_REG (0X500201E4) ......ceoverrreeeeeeeeeeeeeieeeieee e eieseseeeeeeeeeeenesn s s e 357
UART2_ERR_CTRL_REG (0X500201E8) .......cocoovevverererereeeieieeeeeieeeeeseeeeeeesnsenenennas 357
UART2_IRQ_STATUS_REG (0X500201EC) .....cccuiiiiiiiiieeiiiieeeiiiieeesiieeessineeessnineeas e 357
UART2_UCV_REG (OX500201F8).....cctuiieeiiiiieeiiiieeeiiteeeesiteeessiseeesssaeessssnessssnsneesssnes 358
UART2_CTR_REG (OX500201FC) ...ccitvieeeiiiiieeeiiiieeestteeeesiseeeesiaeeesssaeeesssseeessnsseesssnes 358
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CHIP_ID1_REG (0X50050200) .....ceeeirererireerireesreeesresessreesresssreeesnesssseeessnessnneeesnessnseess 358
CHIP_ID2_REG (OX50050204) ......ceeiteieririeiieeateee st esiseesnee e snesssneeesnnessneeesnnessnneess 358
CHIP_ID3_REG (0X50050208) ......cccirereririerreeareeesresessreesresssneeesresssseeesnnessnneeesnessnneess 359
CHIP_ID4_REG (OX5005020C)......cecitetaiureaiteeaiteeeateeasieeesteeasteeesbeeasssessssesssssessnnessnseess 359
CHIP_SWC_REG (0X50050210) ....eciuteteiureaiuieeateeesieeesieeesiteeasteeesmbeessssessssesssseessnsessnseeas 359
CHIP_REVISION_REG (0X50050214) .....oeeitiiiieieiiieaniieesiieaasieeesteeesieeesinesssnseesbeesnnneas 359
CHIP_TEST1_REG (OX500502F8) ......ceiiuieiieiaiiieiiieasiieesieeesteeesbeeesieeesinesssneeesabeeenneeas 359
CHIP_TEST2_REG (OX500502FC).....cctiittieiuieeaiieeaieeesiieesieeasiee e sbeeesieeesinesssneeesnneeanneeas 359
RegiSter Map WaKEUD ......coouiiiiiiiiiiee ettt e st e e sbne e e 360
WKUP_CTRL_REG (0X500002100) .....ceveirereimrieireenieeesreeesieeessneesreeessneesnesssneeesnessnnneas 360
WKUP_RESET_IRQ_REG (0X50000108) ......cceiueeirrrerirereieeesineesreeesineesneessneeesnessnnnees 361
WKUP_SELECT_PO_REG (0X50000114) ......eeeiieeiieierieeeieeesinee e sinee e snesennnees 361
WKUP_SELECT_P1_REG (0X50000118) ......ceeiiueeiirieririraireesineesreeesineesnee e snessnnnees 361
WKUP_POL_PO_REG (0X50000128) .......cceerrieireeireierreeesieeessneesreeesineesnesssneeesnessnnnes 361
WKUP_POL_P1_REG (0X5000012C) ....cctvieiurieiieeiieresreeenieeesineesneeessneesnesssneeesneeennnees 361
WKUP_STATUS_PO_REG (OX5000013C) ....ovevereriereeeeeerceseeieeesesessaeeeeseneneseeaeaesenenens 361
WKUP_STATUS _P1_REG (0X50000140) ........c.comruereeererreeeeeieeesesessaeeeieseseseseesesesesanens 362
WKUP_CLEAR_PO_REG (0X50000148) .......c.cocvrurueeeeererereeeeetesesesesseeseiesesesesesseessesenens 362
WKUP_CLEAR_P1_REG (0X5000014C) ....c.cvoveeeerieeeeeeeeerceseeiesesesessaeseiesesesesesaeeesenenens 362
WKUP_SEL_GPIO_P0O_REG (0X50000154) .........ceuevererreeeeeieeeseresreeeeeeeseneseeaeiesesenens 362
WKUP_SEL_GPIO_P1_REG (0X50000158) .......cceiitrrerierairieniniesreeesireesneesseeeesneeeneneas 362
WKUP_SEL1_GPIO_PO_REG (0X5000015C)......cccmuierrerairienireesireesireesneessineesneeeneneas 362
WKUP_SEL1_GPIO_P1_REG (0X50000160) .....cceertrrerireraireenineesieeesineesneesssneesressneneas 363
ReQiISter Map WDOG ......uuiiiiiiiiiiiiiiiiiiiiiiie e an 363
WATCHDOG_REG (0X50000700) ....cuvveeiurereririesieeateeesiesesiseesineesreeessneesnessssneesnnesssnness 363
WATCHDOG_CTRL_REG (0X50000704) ......vteiieeiieiesieeenireesireesreeesireesneessneeesneeesenees 364
ReQIStEr MAP GPADC ...ttt e e st e e s st b e e e e sbreeeeane 365
SDADC_CTRL_REG (0X50020400) ......ccuuteiueeaieieaieeesieeeaieeasieeesieeesseeessnesssseessnneesnseeas 365
SDADC_PGA CTRL_REG (0X50020404)......cceuiveeeeeeeeeeeeereserresseeseseseseeeeseseneneneneenns 367
SDADC_GAIN_CORR_REG (0X5002040C)......ccciituriieiiiriieiiieeiesniieeeesniieeeessieneeesninneees 368
SDADC_OFFS_CORR_REG (0X50020410) .....cceiiuurieeiiireieiiieeeesiineeesiieeeessinneeesnenneees 368
SDADC_CLEAR_INT_REG (0X50020414) .....c.cvevevreeeeeeeeeeeereeseeeeeeeeeeeseseeeesenenneneeeeens 368
SDADC_RESULT_REG (OX50020418) .....ccocutiiiteieriiiianirieniieesieeesieeesieeesineesneeesneeennneas 368
SDADC_AUDIO_FILT_REG (0X5002041C) ....coitvieriiiiaiiieniiiesieeesiee e e sree e e 368
GP_ADC_CTRL_REG (0X50040900) .......veeiteeiireeriteeanireesireeasteeesreeesiseessneessneeesnneesnneeas 369
GP_ADC_CTRL2_REG (0X50040904) ......cciiuiiitiieriiiienieeeniee et e stee s e sine e b sneeennnees 370
GP_ADC_CTRL3_REG (0X50040908) ......ccccuteitrieritiianirienieeasteeesreeesineesineessneeesneeessnees 370
GP_ADC_SEL_REG (0X5004090C) ....ccciutteiieeatrieritetesieeesiieessteeesbeeesiseesineessneeesnneeanneeas 371
GP_ADC_OFFP_REG (0X50040910) ........covrueueeereeereceeeeieeseseseeeseesseseseseseieeeseneseneeeeeas 371
GP_ADC_OFFN_REG (0X50040914).........c.coomueeeeeeeeeeeeeeeeieeeeeneeseeeeenes s eeeneneneneneeas 372
GP_ADC_CLEAR_INT_REG (0X5004091C) ......cvvvreceeeeieeeeeeeereseeeeesenseeeieeeseneneneeeens 372
GP_ADC_RESULT_REG (0X50040920) .....cccuuttteiiieeeeiiieeeeaiieeeesirneeesnineeeessinseeesnneneee s 372
REIStEr MAP GPIO ...ttt e et e e e sbbeeeeaaes 372
PO_DATA_REG (0X50020600) .....ccuvteitrrerureeaieeeniriesreeesireesreeastseesbesessseessneesnneesssnessnnes 373
P1_DATA_REG (0X50020604) .....ccutiitiiaiiriiaieeenitte it e siteestee st sbe s ssneessneesneeesnneesnnes 374
PO_SET_DATA_REG (0X50020608) ......cciutiiueieririeiieeesiriesieeantreesreeessneesineesneeesinee e 374
P1_SET_DATA_REG (0X5002060C)......ccccutiiieiaririeiiireniriesieeastreesbeeessneesineesneeesaneesnnes 374
PO_RESET_DATA_REG (0X50020610) ......ccoiurieririeiieresiriesiieeanieeesieeesineesineesneeesnnee e 374
P1_RESET_DATA_REG (OX50020614) ......cciiiieiiiieiiiieiiiiesiie et siee s sieeesiee e e 374
PO_00_MODE_REG (OX50020618) ......cceeititeeiiiiieeaiiiiieeesiiee e siteeeeesiteee e s snbeee e s snbeeeeenneeas 374
PO_01_MODE_REG (0X5002061C) ....ueeeiuuriaiereriireaieeesneeeseeeanseeesneeeesseeesseeesnseeesneessnses 376
PO_02_MODE_REG (0X50020620) .......ceeiurraiuereriereaieeesneeeseeeanseeeseeeesseeesseeesnseeesnsesanses 376
PO_03_MODE_REG (0X50020624) .......ceeiueeaiiieenieeeaieeesnieeaeeeasteeeseeeesseeesseeeanseeesneessnses 377
PO_04_MODE_REG (0X50020628) .......cceiureeiueeeriereaieeesieeseeeanteeeaeeeesseeesseeesnseeesnsessnnes 377
PO_05_MODE_REG (OX5002062C) .....ecetitiieeiiiiieeeiiiieeeestiee e stee et e e s sibee e e snbee e e enneas 378
PO_06_MODE_REG (0X50020630) ......ueeeiureiaieeeiireeiieeesireesieeasiseesreeessseesineesnseessenessnnes 378
PO_07_MODE_REG (0X50020634) ......uuteiieiaiieeiiiieaieeesireesieeasteeesbeeesieeesieeesbeeessnessnees 378
PO_08_MODE_REG (0X50020638) ......cceeireeaieianirieiieiasireesieeasieeesbeeessneesineesneessenessnnes 379
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PO_09_MODE_REG (0X5002063C) .....ceverreeiieeeirierreresireesreesssreesresesseeessneesneeesnnessnnes 379
PO_10_MODE_REG (0X50020640) .......ceerreriireenirieirenesireesreessrreesresesneeessneesneeesnnessnnes 379
PO_11_MODE_REG (0X50020644) .......coeireiiieeenieierreeesireestee st sres e ssne e snnes 380
PO_12_MODE_REG (0X50020648) .......cccrreiiieeeririeirenesiree e ssrreesres e essneesneeesnneesnnes 380
PO_13_MODE_REG (0OX5002064C) .....cceiitiiieiiiiieeaiiiie et e ettt e e e e e 381
PO_14_MODE_REG (0X50020650) ......cccomtrtieiiiiieeaiiiieeesiieeessiteeeessiiee e e sibeee s snnee e e neeeas 381
PO_15_MODE_REG (0OX50020654) ......ccciitiiieiiiiieeaiiiie et ettt e s 381
P1_00_MODE_REG (0OX50020658) ......ccceitrteeiiiiieeaiiiiieeeiiiee et e et e et e s e e 382
P1_01_MODE_REG (OX5002065C) .....ccciiuiiieiiiiiieeaiiiiieeeiiiee et e et e st e s 382
P1_02_MODE_REG (0X50020660) .......ccciitrteeiiirieeaniiiieeesiieeeesiteeeessteee e sibeee s snree e e neneas 383
P1_03_MODE_REG (0X50020664) .......cecireeiieeaiirierrenesireesneessseeesresessneessneesneeesnnessnnes 383
P1_04_MODE_REG (0X50020668) .......cccicueiimieeeririerreresreesreessrreesresesneeessneesneeesnnessnnes 383
P1_05_MODE_REG (0X5002066C) ......cccrueriireeririerrenesreesreeassreesresesnneessneesneeesnnessnnes 384
P1_06_MODE_REG (0X50020670) ......ceterreriieeenirierrenesireesreeasrreesresesseeessneesneeesnnessnnes 384
P1_07_MODE_REG (0X50020674) ......uuviireiiieeesiriesrenesiree et sres e ssne e snneesnnes 384
P1_08_MODE_REG (0X50020678) ......cceeireeiieeenirierreresireesneessneeesres e essneesneeesnneesnnes 385
P1_09_MODE_REG (0X5002067C) ....eeeeiitiieeiiiiieeenitiee et e et e et e e 385
P1 10_MODE_REG (OX50020680) ......cccettrteeiiirieeaiitiieeaniieeessiieeeessitreeessibreesssibeeeeenieeas 386
P1 11 MODE_REG (0OX50020684) ......ccciiuiiieiiiiieeaiiiiie et e ettt 386
P1 12 MODE_REG (0X50020688) ......ccceiurtieiiiiieeaiiiieeeiiiee e sieeeeesiiee et e s e e 386
P1 13_MODE_REG (0OX5002068C) .....ccetitiieeiiiiiieeaiiiiieeesiiee ettt e et e st e e e e 387
P1_14_MODE_REG (0X50020690) ......cccirrrreeiirrieeinireieeesreeeessreeesssineee s e s neneeeeennees 387
P1_15_MODE_REG (0X50020694) ......ccciiiriiieiiriieeenieie e st e 387
GPIO_CLK_SEL_REG (0OX500206A0) ......ceeeitrreeeiireeeeinneeeesinneeessnnesesssnsesessnneeesnnneees 388
PO_WEAK_CTRL_REG (OX500206A4) ......ootiiiiiiieeiiriie ettt 389
P1_WEAK_CTRL_REG (OX500206A8) ......ceteiiireieeiririieeisireieeesteee e 389
RegiSter Map GPREG ........uuuiiiiiiiiiiiiiiiiii s as 389
SET_FREEZE_REG (0X50050300) .....ccutttteiirieiaiiieeeeiiireeeaireeeessinneeessiseeeessnnseeessnnneeess 389
RESET_FREEZE_REG (0X50050304) ....cceitttteeitiieeeiiteeeeaiieeeesiteeessbeeeessbneeessneneee e e 390
DEBUG_REG (OX50050308)......cuttteeeiutieeeeitieeeeatieeeestreeeesbseeesssseeesssneeesssneessssneesssnes 391
GP_STATUS_REG (OX5005030C) ....eeeitieeieiirieeeiiieeeesiireeesiteeeesisneeessnsseeessnnseeessnnneees 392
SCPU_FCU_TAG_REG (0X50050314) ....coiuuteeiiiiieeeiiiieeeiiieee e sieeeeestnee e sbeeeesseneeeeanes 392
REGISIEr MAP PDC ...ttt e et e e s st e e e e abbeeeeaae 393
PDC_CTRLO_REG (0X50000200) ......ceteeiirrieeinirieeeenirieeeesireeesssireeesssneee e e s essenees 393
PDC_CTRL1_REG (0X50000204) ......oeteeiiriieeiirieeeeiriie et e st e s 394
PDC_CTRL2_REG (0X50000208) .......cccetmrrieeiiiriieeiniriieeesieeeessireeesasireee e e s snineeeeenenees 395
PDC_CTRL3_REG (0X5000020C)......cccceimrrieeiiriieeaniriieeesteeeessreee e e e e 395
PDC_CTRL4_REG (0X50000210) .....uvveeeiiiriieeinirieeeesireee e siieee e e s e nenee e e 396
PDC_CTRL5_REG (0X50000214) .....cvvtieiiriieeiitiee ettt et 396
PDC_CTRLGE_REG (0X50000218) ......ceeieiiiiieeiiiiiieeenitite ettt ettt 397
PDC_CTRL7_REG (OX500002LC)......uutieiiitiieeiiiiieeeniiite et ettt sibee e e e e 397
PDC_CTRL8_REG (0X50000220) ......ceteeiiiriieeiiiiieeeiieee et e et e e et e e siiee e e nibeee e neeeas 398
PDC_CTRLI9_REG (0X50000224) ......oetieiiitiieeiiiite ettt 398
PDC_CTRL10_REG (0X50000228) ......cccirtrteeiiiiieeaniieieeestiee et e e ssibee e e sibee e e s sibeeeeeneneas 399
PDC_CTRL11_REG (0X5000022C)......cccimtrieeiirrieaanriieeesieeeessreee e e e ssineee s nneee e 399
PDC_ACKNOWLEDGE_REG (0X50000280) ......ccceimriieeiririieeiniieeeeesneee e e e e 400
PDC_PENDING_REG (0OX50000284) ........uvtiiiiriieeeniiiie ettt e et 400
PDC_PENDING_CM33_REG (0X5000028C) .......cccirrrieeiririieeiniriieeenreeeessneee e 400
PDC_PENDING_CMAC_REG (0x50000290).......ccccrttmteeiririeeinireieeenieie e ssreee e 400
PDC_SET_PENDING_REG (0X50000294) ........uvtiiiiiiieeaiiiee ettt 401
PDC_CONFIG_REG (OX50000298)......ccetititeeiiiiieeaiieeeeestiee e steee e siteeeesssbeeeessnneeeesnnneas 401
REQIStEr MAP DIMA L.ttt ettt e e e st e e s st b e e e e sbreeeeanes 401
DMAO_A_START_REG (0X50060200) .......cuureeeeirrieeaiirieeeiiieeessrieeessteeeessrneeessnnneeessne 402
DMAO_B_START_REG (0X50060204) .....ccitueeeeiieieeeiiiieeeiieeeeesieeeesstieeessreeeessneneeeeanes 403
DMAO_INT_REG (OX50060208).......ccciuueieiiiiieeeiiiieeeiiieeeeatieeessbeeeesssaeeessseeeesssseeesanes 403
DMAOQO_LEN_REG (OX5006020C) .....cccitueteeitieeeeiieeeeeaireeeeatreeessteeeesstneeessseeeessnseesssnes 403
DMAO_CTRL_REG (OX50060210) ......uvveeeeiurieeeeirreeesirieeessrreeessrreeessnneeessnneeessnneeessnes 403
DMAO_IDX_REG (OX50060214) .....ccceitueeeiirieeeeirieeeeatieeesstneeessrreeessnneeessnneeessnneees e 405
DMAL1_A_START_REG (0X50060220) .......cuueeeiirreeeeirieeesirieeeesrreeessnneeessnneeesannneeeenaes 405
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DMAL1_B_START_REG (0X50060224) ......cccuuteeeiiiieeeiiiieeesiieeessieeeessteeesssseeesssnsseesssnes 405
DMAL_INT_REG (OX50060228).......cccccuuieeiiriieeeiiiieeeiiieeessiieeesstseeessseeessssseesssnsseessanes 406
DMAL_LEN_REG (OX5006022C) .....ccciituieeeiiiieeeiieeeesiireeessiseeesstseeesssseessssseesssnsseessanes 406
DMAL_CTRL_REG (OX50060230) .....ccutveeeiiutieeeeiieeeeesiieeeesireeessseeeessseeesssnsseesssnsseessanes 406
DMAL _IDX_REG (OX50060234) .....cuieiiieieaeieiiiiiieeete e e e e aiiietee e e e e e s st eaeae e e s enbneeeeaaaeeean 408
DMA2_A START_REG (0X50060240) ....ccceeiiiiuuiiiiieiaeeiaaiiiiiiieeaeeessaeeieeeeeaessssnssneeeeaeeeeas 408
DMA2_B START_REG (OX50080244) .....cccciiiiiiiiieeie e ieeiieiee et ee e e erenaeeeaa e 408
DMA2_INT_REG (OX50060248)........cuuuuiieiaaeiaiiiiiieeee e e aiiiiie e e e e e s saenbeeeeeaeessennsneeeeaaeaean 408
DMA2_LEN_REG (OX5006024C) .......uuutiiiiaaeiaiiiiiiieeeeeeseaiiieeeeeae e e s eansteeeeeaeessennnnneeeaaeeean 409
DMA2_CTRL_REG (OX50060250) ......uuueeeteeeiaiiiieiieeeeeeaeaiiieieeeeeeessaenteeeeeaesssanneneeeeaaesens 409
DMA2_IDX_REG (OX50060254) .....ccceitiieeiiiieeeeiiiieeestieeesatteeesstseeesssneessssseesssnsseesssnes 411
DMA3_A_START_REG (0X50060260) .......cuvreeeirrieeaiirieesiireeessireeesssneeesssneesssnsseessses 411
DMA3_B_START_REG (OX50060264) .......cuuteeeiiiieeaiiieeeeiiieeessiieeessteeesssseeesssnsseessses 411
DMAS3_INT_REG (OX50060268).......cccccuueeeiiriieeeiiieeeeiiieeeesireeessteeeessseeessssseesssnsseessanes 411
DMAS3_LEN_REG (OX5006026C) .....ccciuueieeiiiieeeiitiieesaiieeessineeesssseeessseeesssnsseesssnsseessanes 411
DMA3_CTRL_REG (OX50060270) ......ctueeeiitieeeeiiieeeesiieeeesireeesssseeessseeesssnsseesssnsseessanes 411
DMA3 _IDX_REG (OX50060274) ...cciceeeieeeieeeieiiiieiieeee e e sesisieeeeeaeeesssnnteeeeeaeesssnnsnneeeeeaesean 413
DMA4 A START_REG (0X50060280) ....cccceiiiiurirrireieeeiaiiiieeeeeeesesasnnteeeeeeessssnssnneeeeeeses 414
DMA4 B START_REG (OX50060284) ......ccceeiiuiiiiieeieeeieiiiiiiieeeeeeseseniieeeeaeessnnnsnnaeeeaaeeeas 414
DMA4_INT_REG (OX50060288).........ccuueiiieeeieiiiiiiiieiaeeiaaiiiieeeesesssasssteeeeeeessssnsnseeeeeeeses 414
DMA4 LEN_REG (OX5006028C) ......cuuutiiiieeeiaiiiiiiiieeeeeeiaaisireeeesesssaasnteeesesessssnsnseeeeeeeses 414
DMA4_CTRL_REG (0X50060290) ......uuueeeteaeaaiiiririeeieeeaaaiiieeeeeeeeesaansbeeeeeeesssasrnnneeeeeeeeas 414
DMA4_IDX_REG (OX50060294) .......uuiiiiiiieaeiaiiitiie ettt a e e ebnaeeeea e e as 416
DMAS5_A START_REG (OX500602A0).....cccciiiuutiiieeiaeaiaiiiiiiieeeeaesasisteeeeeaesssasnnneeeeaeeeas 416
DMAS5_ B START_REG (OX500602A4).....cccoiiiiiiiiiieiae ettt e et e e 417
DMAS_INT_REG (OX500602A8) ......cuutuiieiieeeiaiiiiitieete e aiiieeee e e e e et e e e e eibaneeeeaaeeeas 417
DMAS_LEN_REG (OX500602AC) ....uuuiiiieiieeeaaiiieiie et e et see e e et e e e s eibnnneeaaee e 417
DMAS5_CTRL_REG (OX500602B0)......cuuuttteeeiaiiunierireieeeiaaninirneeeeesssaasnteeeeeeessssnssseeeeeeesas 417
DMAS_IDX_REG (OX500602B4) ........cuutiiiieeeieiiiiiiieeeeeeieassiiaeeesessssssstseeeeaessssnssnseeeeeeeses 419
DMA_REQ _MUX_REG (OX50060300) ...cceeeeieiiurririrereeeiaiiiiieeeeeeeesasenieeeeeeessssnssnsneeeaeeaes 419
DMA_INT_STATUS _REG (0X50060304) .....ccccuuvieieeieeeieiiiiiieeeeeeesesesieeeeeaessssnsnneeeeaaeeeas 420
DMA_CLEAR_INT_REG (0OX50060308) ....ccceeiiurrrrirereeeiaiiiieiieeeeeesasentieeeeeessssnnsnneeenaaeees 422
DMA_INT_MASK_REG (0OX5006030C)......ccciiiiuurrriieieeeiaiiiiiiireeeeesanenteeeeesesssennsnnnneeeeeees 422
DMA_SET_INT_MASK_REG (0X50060310) .....uuvveeeieeaiiiiiirieeeeeeeaaiiieieeeeeeessrneeeeeaae s 423
DMA_RESET_INT_MASK_REG (OX50060314) ....ceetieiiiiiiiiiiieieeeaiiiiieeee e e eeiiieeeaae e 423
REQISIEr MAP CRG ...iiiiiiiiiiiiiiiiiiiiii e as 424
CLK_AMBA_REG (OX50000000) .....cceiiuttteieieaeaaiittieeeee e e s e aaiisbeeeee e e s s simbeseeeaee e s e annnneeeeas 425
RST_CTRL_REG (OX5000000C) ......uutttiieieaeiaiiitiiieeae e e e aiiieeee e e e e e st eee e e e e e senbnneeeeaeeeeas 426
CLK_RADIO_REG (0X50000010) ....cceiiuuttteiereeeeaairiieeeeeaeeeaairsbeeeae e e s s sisbeseeeaee e s s snnssneeeas 427
CLK_CTRL_REG (OX50000014) ....ceeeeiiiueeieieeeeeeeietiiieeeaaessssneneeeeeeeesssanseeeeeseeesssnnnsnneeees 427
CLK_TMR_REG (OX50000018)....ccceeeeiiiurriiiereaeesiaatiiieeeeaesssanrnneeeeeeesssnnsseeeeseessssnnnsnneeees 428
CLK_SWITCH2XTAL_REG (0X5000001C) ..ieeeeeiiiiiiiieieeeeeeiniiieeeeeeeessnnieeeeeeee e s e enneneeeeas 428
PMU_CTRL_REG (OX50000020) .....cuuttteeeiiienieeieeeeesiaaeneeeeeeaesssasessneeseesssannssnsereeeessnnnnnes 428
SYS CTRL_REG (OX50000024)........cuutiiiieeeieiiieieeeeeeeeeaasieeeeeaeeesaaenteeeeeaesssennsnneeeeeeeees 429
SYS_STAT_REG (OX50000028) .....cceeiiutitiiiieeaeaiitiieeee e e e e et ee e e e e s e sibeee e e e e e e s e annbeeeeeas 431
CLK_RCLP_REG (OX5000003C) .eeeeeiiittteieieaeeaaiittieeeae e e s e asirsbeeeae e e s s siibsseeeaee s s s annneneeeas 431
CLK_XTAL32K_REG (0X50000040) ......uuuteeeteeaeaiirnreeeteaeaeaaiisieeeaeeessaiseseeeaeeessannneneeeas 432
CLK_RC32M_REG (OX50000044) ......coueiteeeteeeee ettt ettt e e e 432
CLK_RCX_REG (OX50000048).....ccccetiiututiiiiaaaaaaiiiiieet e e e s e aaiisieeee e e e s s anbeneeeae e s s e annsneeeeas 433
CLK_RTCDIV_REG (OX5000004C) ....cuuttieiiieaeaeiiiiieeete e e e asitsieeee e e e s s aibsseeeae e e s annbeeeeeas 433
BANDGAP_REG (0X50000050) ......0cuuttteeeiiiunirereeeeesinaeneeereeeesssnsssnnreseessssmssnseseeeessnnnnes 434
PO_PAD_LATCH_REG (OX50000070).......cccutuutieeeesisirerenrreeesssnssrnrnrereesssannsnsesseeessannnnes 434
PO_SET PAD _LATCH_REG (OX50000074)....cccttieeiiiiiereeeeeeeesiasineeeeseesssanssnnesesesssnnnnnes 434
PO_RESET_PAD _LATCH_REG (0X50000078)........ccccuuurrreeeesiiniernnereessesnnrnneneeeessnnnnnes 434
P1 PAD_LATCH_REG (OX5000007C) ..ccciiicuureeiieeeeeiiiineeeeeeeesssnssnenneseessssnssnnnessseessannnnes 434
P1 SET PAD LATCH_REG (0X50000080)......ccccceiiiirrrrrrreeeesinniernrereeesssnsnrneereeeessnnnnnes 435
P1 RESET_PAD_LATCH_REG (OX50000084)........cccctuteetiaaaaaiiiiiieeeaa e e aiiinieeeaeeeaennees 435
POR_PIN_REG (OX50000098)........uutttttaaaiiiiutieitaaeeeiaaiiieeeeaaeassasbsrseeeaeessannrsseeeaesssannnnes 435
POR_TIMER_REG (0OX5000009C).....ccciitiiiuutieiiaaaaeiaieiieeeaae e e saiteteeeea e e s e annbeeeeeaeaeaennnnes 435

Revision 3.1 July 05, 2024

CFR0011-120-00 20 of 493 © 2024 Renesas Electronics



DA14592 RENESAS

Multi-Core Bluetooth LE 5.2 SoC with Embedded Flash Final

Table 558:
Table 559:
Table 560:
Table 561:
Table 562:
Table 563:
Table 564:
Table 565:
Table 566:
Table 567:
Table 568:
Table 569:
Table 570:
Table 571:
Table 572:
Table 573:
Table 574:
Table 575:
Table 576:
Table 577:
Table 578:
Table 579:
Table 580:
Table 581:
Table 582:
Table 583:
Table 584:
Table 585:
Table 586:
Table 587:
Table 588:
Table 589:
Table 590:
Table 591:
Table 592:
Table 593:
Table 594:
Table 595:
Table 596:
Table 597:
Table 598:
Table 599:
Table 600:
Table 601:
Table 602:
Table 603:
Table 604:
Table 605:
Table 606:
Table 607:
Table 608:
Table 609:
Table 610:
Table 611:
Table 612:
Table 613:
Table 614:
Table 615:
Table 616:

Datasheet

BIAS_VREF_SEL_REG (OX500000A4) ......oeiiiiiiiirieiiiresiree et sres e e e 435
RESET_STAT_REG (OX500000BC) ....c.utiiiireeririeireresireeesieeesineesresessneesnessnneeesnesesnneenes 436
RAM_PWR_CTRL_REG (0X500000C0) .......cceiueerrererireeireeesireesreeesreesnessssneesnesesneesns 436
SECURE_BOOT_REG (0X500000CC) ......cccciiirrieririranireesreessreeesresesseeesnessnneeesnessnnnees 437
BOD_CTRL_REG (0X500000D0)........ccecetitrteeiiirieeaniieteeasieeeessibeeesassieeeessnneeeessnreeessnneees 438
DISCHARGE_RAIL_REG (0X500000DA4) ......cctiiiiiiieeiiiieeeiiieeeesiieeeesteee e snreeessrneee e 438
ANA_STATUS_REG (OX500000DC) ....cciiuuriieiiriiieiiiiieesaiieeessibeee st e s e s e s 439
POWER_CTRL_REG (OX500000E0) ......ccsutrteeiiitrieearitieeeasiiieeessiteeeeesiieeeessineeesesnneeeeennneas 439
POWER_LEVEL_REG (OX500000E4) ........uutiiiiiiieeaiiiie ettt 440
HIBERN_CTRL_REG (OX500000F0) ......ccciititeeeitiieeaiireeeeaiieeeesrreeessnneeessrreeessnneeesanes 441
PMU_SLEEP_REG (OX500000F4) .....cctuteiriiiieeeniiie et 441
STARTUP_STATUS_REG (OX500000FC) .....coiitireririrairiesree e sree e 442
XTAL32M_START_REG (0X50010000) .....ccuveiirererirerannreenireeereeesresesseeesnessnneeesnesennnees 443
XTAL32M_SETTLE_REG (OX50010004) .......cciiieieirirenireesiiesreee e esieeesnessneeesnessnnnees 444
XTAL32M_TRIM_REG (0X50010008) ......ccevveeirererrerenireesreesrneesreeesneeessnesssneeesnessnnnees 445
XTAL32M_CAP_MEAS_REG (0X5001000C) .....ceeeirererireesieeireeesresesieeesineesneeesneesneens 446
XTAL32M_FSM_REG (0X50010010)......ccetteiureeeeiiieieeiinreeeaiieeeesisneeesseneeeessnsneeessnnneeess 446
XTAL32M_CTRL_REG (OX50010014) .....eetieiuiieieiiieeeeiiieeeeaiieeeesiteeeesineeeesninneeessnnneee s 447
XTAL32M_IRQ_CTRL_REG (0X50010018) ....eeeieiureieeiiieieeiiiieeesniineeesineeeessieneeesnieneee s 447
XTAL32M_STATO_REG (0X50010024) ....ceeeiuiiiiaiiiiieeiiieeeeaiiieeesiteeeesniseeeesninreeessneneee s 448
XTAL32M_IRQ_STAT_REG (0X50010028)......ccceiiurriieiiiriieiiieeiesinneeesnineeeesninneeesnenneees 449
CLKDBLR_CTRL1_REG (OX50010060) ....cccitreeeeirreeeeinneeeesinneeessnneeeseneeeessnnnenesnnneees 449
CLKDBLR_CTRLZ2_REG (OX50010064) ......coitveeieiireieeiineeeesireeeessineeeesnineenessnnnesesnnneees 450
CLKDBLR_STATUS_REG (0X50010068) .......ceeiiiireeeerrreererireeeesinneeesineeeessnnnesesnnnneees 450
CLK_COM_REG (0X50020504) ......ceeeteirreeeeirreeeeinneeeesssneeeesssnneeesssnnesesnnnsesesnnnnesesnsnneees 451
SET_CLK_COM_REG (0X50020508) .......ccecriurmeieimrreeeinneeeesnnneeesnsnneeessnresessnnesesnnneees 452
RESET_CLK_COM_REG (0X5002050C) ......ceeeiirreeeeirreeeeirreeeesrreeessnneeessneeeessnneeeennes 452
CLK_PER_REG (OX50040C04) .....uttitieiiiieeeiiteeeeaieeee ettt e ettt e iane e e e e aesnnnneee s 453
SET_CLK_PER_REG (0X50040C08) .......cetiiitiiiieiiiiieeiiieeeeaiiieeesiseeeessineeeessinreeesninneee s 453
RESET_CLK_PER_REG (OX50040C0C).......cccciititieaiirieeeiiieeeeatieeeesrneeessbneeessnneees e 453
CLK_SYS_REG (OX50050500) ......uvveeeeiutreeeeiireeeeiineeeessiaeeeesiseeeessssneeessssseeesasnsesssasnseees 454
RegiSter Map CACHE ..ottt e e sbreeeeanes 454
CACHE_CTRL2_REG (OXLAOCO020) .....eetieitieeieiiieieeiiieeaeaieeeeesiteeeesisreeessinseaessnnneee s 454
CACHE_MRM_HITS_REG (OX1IA0CO0028) ......ceeteiireeieiiieiieiireeeessineeeesineeeessinneeessnneees 456
CACHE_MRM_MISSES_REG (OXLIAOCO02C) ......cuuveieiiiriieiireeresiieeeesineeeesinneee e 456
CACHE_MRM_CTRL_REG (OX1TAOCO030).....0eeteiurreeerrnereerirreeesinneeesineesesssnneeessnneees 456
CACHE_MRM_TINT_REG (OXLTAOCO034) .....uveiiiiiieieeiiieieesireee e 457
CACHE_MRM_MISSES_THRES_REG (0X1A0CO0038) ......cccuvveieiirrereiirreeeniineeesninneeens 457
CACHE_MRM_HITS_THRES_REG (OX1A0CO03C) .....uvvvvieiirieieiiieeee e sieeee e 458
CACHE_FLASH_REG (OXLAOCO040) .....eetieiutrieieiiieeeeaiieeeeaieeeeesiseeeesiseeaessinseaessnnneee s 458
CACHE_EFLASH_REG (OXLAOCO044) ....cciiiuiiiieiiiiie ettt 458
CACHE_MRM_HITSIWS_REG (OXLAOCO048) ......ceeieiiieieeiiiiiieiiiieeesiiieeessiieee e 459
SWD_RESET_REG (OX1IAO0CO050) ......ccetiiiiiieeiiiiieeeiiieeeeatieeeestteeessteeeessbneeessbneeeeanes 459
Register map CMAC_CACHE ... ..ot aee e 460
CM_CACHE_CTRL2_REG (OXLALCO020)......0eeteiureeeeirneirerireeeeninreeesineeeesssnneeesnnnneees 460
CM_CACHE_MRM_HITS_REG (OX1IALCO0028) ......evvverrieirerirriresineeeesineeeessinneeesnnnneeens 462
CM_CACHE_MRM_MISSES_REG (OXLIALCO02C) ....cccuvvrieiirreieiireeeeninieeesninneeesninneeens 462
CM_CACHE_MRM_CTRL_REG (OXLTALC0030) .....ceeeeirurrerermrrereiinneeennineeeessinneeesnnneeens 462
CM_CACHE_MRM_TINT_REG (OXLTALC0034) .....ooveiiiiieiieiirieienireeeesineeeesinnee e 463
CM_CACHE_MRM_MISSES_THRES_REG (0X1AL1C0038) ......ccccuvvreriririeiiinerennineeens 463
CM_CACHE_MRM_HITS_THRES_REG (OX1AL1C003C) ...cccuvvereiiiieeeiiiieeeiiieeeesnieeeens 463
CM_CACHE_FLASH_REG (OXL1ALCO0040) ....cueeieiiieeeeiiieeeeiiiieeessiieeeesniseeeesnneeeaesnnnneee s 464
CM_CACHE_EFLASH_REG (OXL1ALCO044) ....eeiiiiiiieeiiieee ettt 464
CM_CACHE_MRM_HITS1IWS_REG (OXLALCO048) ......ceeveiiiieieiiiieeeiiiieeesnieieae e 465
CM_CACHE_RESET_REG (OXLALC0050) ....uueeteiureeeeiiieeeeiiieeeesnieeeeesnineeeessneseeesnnnneeess 465
Register Map CRG_AUD .......oiiiiiiiiie ettt e et e e e sbeeeeeanes 465
PCM_DIV_REG (OX50030040) .....ccciitrteeiiiriieeiiitrteeesititeessitnee e st e s st e e s sineee s nnneeeesneneas 466
PCM_FDIV_REG (0X50030044) .....ccctutieiitiieeiiiite ettt ettt 466
PDM_DIV_REG (OX50030048) .....ccciitrteeiririieeiiirieeeatieeessitee e s st esssineeeessineee s nnneee e neneas 466
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SRC_DIV_REG (OX5003004C) .......ververeeereoeeerseeseeeeseesseesseessesseesseseessessseseseessessesseeenes 466

=T o 15 (= g F= Y I 1 SRR 467
PCM1_CTRL_REG (0X50030300) ......ccuuterurerareeasmreerreresreesreesssneesresessneessneesnneeessnessnes 467
PCM1_IN1_REG (OX50030304) ....ccueiirererireraireesireesreeesineesnessssneesnesessneessneesneeesnnessnnes 468
PCM1_IN2_REG (0OX50030308) ....cccciuurteeiiurrieaiiirieeaaiteteeesiteeeessireeeessnbeeeessnneeesssnneeessnnnnes 468
PCM1_OUT1_REG (OX5003030C) .....uutieiiureieeaiuirieeaniteteeeaiteeeessiteeesasibeeeessibeeesssnseeesennenas 468
PCM1_OUT2_REG (OX50030310) ......ceteeiiurrieeaiuirieearireeeeasiineeessirreesasnteeeessnnneesssnnneeesnnnnes 468
REQIStEr MAP SRC....oo ittt e et e e st e e e s b e e aae 469
SRC1_CTRL_REG (OX50030100) ....eeeeitureeaiireeeeiireeeeaiineeessnneeesssnneeesamnseeesssnneeessnnneeess 470
SRC1_IN_FS_REG (OX50030L04).....ccciiuuetiaiiieeieiiieeeeaiieeeeaiieeeessineeeessinreeessnnreeessnnneee s 473
SRC1_OUT_FS_REG (0X50030108).......cucemreeirererreranireesreesrneesreeesseeessnessnneeesnessnneeas 473
SRC1_IN1_REG (OX5003010C).....ccciuuiaririerreeareeesreresmneesreessnneesnesesseeessnessnneeesnnessnneess 474
SRC1_IN2_REG (OX50030110) ..uvveerurererireesireesreeesiresessneesinessnsneesnesesseeessnessnneeesnnessnneess 474
SRC1_OUT1_REG (OX50030114) ...cuvvieiireeiureeaieresiresesseeesireessneeesnesesneeessnessneeesnnessnneess 474
SRC1_OUT2_REG (0X50030118) ...cuvveeririerireeireresireeesireesreessrneesnesesseeessnessnneeesnnessnneess 474
SRC1_MUX_REG (0X5003011C) ...uvveerireraireesiriesreeesireessieeesineesreeesnneesnesssseeesneeesnneenes 474
SRC1_COEF10_SET1_REG (0X50030120).....cccciiuurteeiirrieeiirreieininreeesnineeeesninneeesnieneeens 475
SRC1_COEF32_SET1_REG (0X50030124).....cccciiuiiiieiiiiiieiiiieeesiiieeesiieeeessineeeessneneee s 475
SRC1_COEF54_SET1_REG (0X50030128).....cccciituriieiiiriieiiiieieiiieeeesninieeessinreeesninneees 475
SRC1_COEF76_SET1_REG (OX5003012C) ....ctiiiiuieiieiiieeieiireeeesiieeeesineeeesnieeeeesninneee s 475
SRC1_COEF98 _SET1_REG (0X50030130).....ccceimuureeeiinreieiirreeesirreeesnineeeesninneeesnnneeens 476
SRC1_COEFOA_SET1_REG (0X50030134) ....ccueeeiiiieireeniieeeieeesree et e e sinee s 476
SRC2_CTRL_REG (OX50030200) ......veeeiurieiuieeireresireeesieeesreessreeesreeasseeessneesnneeessnessnnneas 476
SRC2_IN_FS_REG (0X50030204).......ceeiuteireeaiererietesireesieessteeesreeesseeesineessnneesnnessnneeas 478
SRC2_OUT_FS_REG (0X50030208)........0eciueeitrrerireranireesieeasireesresesiseessneessseeesnnessnseeas 479
SRC2_IN1_REG (OX5003020C).....ccciuutaiurierieeaiteeesresesireesreeastneesreeassseessnesssnnesssnessnsneas 479
SRC2_IN2_REG (OX50030210) ....veeerureeeririesreeareeesiresesiseesineeassneesssessssseessnesssneeesnnessnseeas 479
SRC2_OUT1_REG (OX50030214) ....eeieitieeieiiieeeeiieeeeessiieee ettt a et eesnineeaessenseaesnnnneee s 480
SRC2_OUT2_REG (0X500302L8) .....ceeiureeeeiiieeeeiiieieeaniireeesiieeeessisneeessineeeessnnseeesnnnneees 480
SRC2_MUX_REG (0OX5003021LC) ...eeeeiuuiieeiiiiieeeiiiieeestieeeestieeessbseeessbneeessbaeeessbseeesanes 480
SRC2_COEF10_SET1_REG (0X50030220).....ccccisuurtteiirrieeiirreieiinreeesnineeeesninneeesneneees 480
SRC2_COEF32_SET1_REG (0X50030224)......ccciittittaiiiiiieiiiieeesniieeeesiieeeessieneeesnnnneee s 480
SRC2_COEF54_SET1_REG (0X50030228)....ccccututteiiiiieeeiiiieeeiiieeeesiieeessieeeessineee e 481
SRC2_COEF76_SET1_REG (0X5003022C) ....cctuteitiiaiieeniiieaieeesieeesine e esneeesnee e 481
SRC2_COEF98_SET1_REG (0X50030230).....cutterteeerireenirieaieeesieeasineesneessneeesneesnneeas 481
SRC2_COEFOA_SET1_REG (0X50030234) ......ueteiiiiairieniiieiieeesiee et e e snee e sinee s 481
Register Map ANAMISC ... ... s 481
CLK_REF_SEL_REG (OX50040B10) .....cutteiiiiateieriiieenieeesiieeasteeesteeesiseesineessneeesnneesneeas 482
CLK_REF_CNT_REG (OX50040B14) ......cvtiiiiiiiiie ittt ettt 482
CLK_REF_VAL_REG (OX50040B18) .......ccttiiuiitiaiiiieiaiiieeeeaiiieeessiteeeessiseeaessinseeesnnnneee s 482
CLK_CAL_IRQ_REG (OX50040BI1C) .....uuuteieitiieieiiiieeeiiieeeesiieee ettt e e inneaesnnnneee s 482
Register map AES_HASH ... 483
CRYPTO_CTRL_REG (0X30040000) .......ceteiuueeeaiireeaeiiireeeaineeeesineeeesnineeeesnnnneeesnnnneees 483
CRYPTO_START_REG (0X30040004) ....cceeiiuuiiiaiiiiieeiiieeeeaiiieeesiteeeesiseeaessinreaessnnneee s 485
CRYPTO_FETCH_ADDR_REG (0X30040008) .....cc.ttttiurieriiieaieeesireeenieeesineessrneesneesneeas 485
CRYPTO_LEN_REG (0X3004000C)......cuuteiteeatreertetanireesreessteeesreeesiseesineessneeesneesnseess 485
CRYPTO_DEST_ADDR_REG (0X30040010) ....ceeeitiieirieniiieiieeesireeesieeesineessneeesinee e 485
CRYPTO_STATUS_REG (0X30040014) ....ccuttiiiiieiiiiieniieesiiee ettt snee e snnee e 485
CRYPTO_CLRIRQ_REG (OX30040018).....ccuteitrrerireianireeniieeenineesreeasineesineessseeesnneeennneas 486
CRYPTO_MREGO_REG (0X3004001C) ....ccccueiitiieriiiiaiieeniieeesieeesreeesiseesinesssneeesneeeneneas 486
CRYPTO_MREG1_REG (0X30040020) ....cceiiureeieiiieeeeiiieeeeaniieeeesnineeeessineeeesssnseeessnneeeess 486
CRYPTO_MREG2_REG (0X30040024) ....cceiiuueeiaiiieieeiiieeeeaniieeaesniieeeesnnseeeessnneeaessnnneee s 487
CRYPTO_MREG3_REG (0X30040028) ......ccctvetieiiiieeeiiieeeeaiiieeessineeeesnineeeessneneaessnneeees 487
CRYPTO_KEYS_START (0X30040100) ......cccuutttaiureeeeiiieeeesireeeesnineeeesneneeeessnneeeessnnseeess 487
Ordering information (SAMPIES) .........eiiiiiiiiie e 488
Ordering information (ProdUCLION) ........ooouuiiiiiiiiie e 488
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1 Block Diagram
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Figure 1. DA14592 block diagram
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2 Pinout

The DA14592 comes in two packages:

e A 3.32 mm x 2.48 mm WLCSP with 39 balls, 0.42 mm diagonal pitch.
e A51mmx4.3 mmFCQFN with 52 pins, 0.4 mm pitch.

2.1 WLCSP39

This package allows for 19 GPIOs.

C PSUBFE

(Top view)

El‘g'l:?l"r'gimal Static signal, . Analog signal . Quiet ground
D No conrection . Digital signal D Noisy ground
Figure 2. WLCSP39 ball assighment
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Table 1: WLCSP39 ball description

Ball | Pin Name Type | Drive Reset Description
No. (mA) State
(Note 5)

General Purpose I/Os (fixed pin assignment; additional functions are programmable via Px_xx_MODE_REG)

A9 PO_00 DIO 4/8/12/16 | I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI_CLK DO OUTPUT. QSPI RAM/Flash clock (Note 3)

G7 PO _01 DIO 4/8/12/16 | I-PU INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-up enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI_CS DO OUTPUT. QSPI RAM/Flash chip select (Note 3)

C9 PO_02 DIO 4/8/12/16 | I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI _DO DIO INPUT/OUTPUT. QSPI RAM/Flash Data line 0 (Note 3)

D8 PO_03 DIO 4/8/12/16 | I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI_D1 DIO INPUT/OUTPUT. QSPI RAM/Flash Data line 1 (Note 3)

B8 PO_04 DIO 4/8/12/16 | I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI _D2 DIO INPUT/OUTPUT. QSPI RAM/Flash Data line 2 (Note 3)

E7 PO_05 DIO 4/8/12/16 | I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI _D3 DIO INPUT/OUTPUT. QSPI RAM/Flash Data line 3 (Note 3)

B6 PO_06 DIO 3.5/0.35 I-PU INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

M33_SWDIO DIO INPUT/OUTPUT. Arm Cortex-M33 Serial Wire Debug
data /O signal.

A7 PO_07 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

M33_SWCLK DI INPUT. Arm Cortex-M33 Serial Wire Debug clock
signal.
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Ball | Pin Name Type | Drive Reset Description
No. (mA) State
(Note 5)

D6 PO_08 DIO 3.5/0.35 I-PU INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-up enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

CMAC_SWDIO DIO INPUT/OUTPUT. Arm Cortex-MO+ Serial Wire Debug
data I/O signal.

DIVN DO OUTPUT. DIVN clock signal output (square wave).

Cc7 PO_09 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

CMAC_SWCLK DI INPUT. Arm Cortex-MO+ Serial Wire Debug clock
signal.

C5 PO_10 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

Timer2.PWM DO OUTPUT. Timer2/PWM output (PWM) in Sleep mode.
GPADC_3 Al INPUT. Analog input of the general-purpose ADC,
channel 3.

SDADC_3 Al INPUT. Analog input of the SDADC, channel 3.

E5 PO_11 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

XTAL32M DO OUTPUT. XTAL32M clock signal output (square wave).

H4 PO_12 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Does not contain state
retention mechanism during power down.

LP_CLK DO OUTPUT. LP clock signal output (square wave), active
during sleep (Note 4).

Timer.PWM DO OUTPUT. Timer/PWM output (PWM) in Sleep mode.

G5 PO_13 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

UART Boot TX DO OUTPUT. UART Transmit data output during boot.

J3 PO_14 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

Hibernation DI INPUT. Wake up from hibernation mode source 1.
Wake up 1

J5 PO_15 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

UART Boot RX DI INPUT. UART Receive data input during boot.
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Ball | Pin Name Type | Drive Reset Description
No. (mA) State
(Note 5)

J1 P1_00 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

PGA_INp Al INPUT. Programmable gain amplifier positive input.

GPADC_0 Al INPUT. Analog input of the general-purpose ADC,
channel 0.

SDADC_0 Al INPUT. Analog input of the SDADC, channel 0.

H2 P1_01 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

PGA_INm Al INPUT. Programmable gain amplifier negative input.

GPADC_1 Al INPUT. Analog input of the general-purpose ADC,
channel 1.

SDADC_1 Al INPUT. Analog input of the SDADC, channel 1.

G3 P1_02 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

GPADC_2 Al INPUT. Analog input of the general-purpose ADC,
channel 2.

SDADC_2 Al INPUT. Analog input of the SDADC, channel 2.

RC32M DO OUTPUT. RC32M clock signal output (square wave).

Debug Interface

B6 M33_SWDIO DIO I-PU INPUT/OUTPUT. Arm Cortex-M33 Serial Wire Debug
data I/O signal.

A7 M33_SWCLK DI I-PD INPUT. Arm Cortex-M33 Serial Wire Debug clock
signal.

D6 CMAC_SWDIO DIO I-PU INPUT/OUTPUT. Arm Cortex-MO+ Serial Wire Debug
data 1/O signal.

C7 CMAC_SWCLK DI I-PD INPUT. Arm Cortex-M0O+ Serial Wire Debug clock
signal.

Clocks

Gl XTAL32Mm AO OUTPUT. Crystal output for the 32 MHz XTAL
oscillator.

F2 XTAL32Mp Al INPUT. Crystal input for the 32 MHz XTAL oscillator.

QSPI RAM/Flash Interface

Cc9 QSPI_DO DIO INPUT/OUTPUT. QSPI RAM/Flash 1/O data 0.

D8 QSPI_D1 DIO INPUT/OUTPUT. QSPI RAM/Flash I/O data 1.

B8 QSPI_D2 DIO INPUT/OUTPUT. QSPI RAM/Flash I/O data 2.

E7 QSPI_D3 DIO INPUT/OUTPUT. QSPI RAM/Flash I/O data 3.

A9 QSPI_CLK DO OUTPUT. QSPI RAM/Flash clock.

G7 QSPI_CS DO OUTPUT. QSPI RAM/Flash chip select (active LOW).
This output is HIGH in the default and reset states. No
pull-up resistor is required.

SPI Bus Interface (mapped on port Px_yy)

Datasheet

Revision 3.1

July 05, 2024

CFR0011-120-00

27 of 493

© 2024 Renesas Electronics




LENESAS

DA14592
Multi-Core Bluetooth LE 5.2 SoC with Embedded Flash Final
Ball | Pin Name Type | Drive Reset Description
No. (mA) State
(Note 5)
SPI_DI DI INPUT. SPI data input. (Note 1)
SPI_DO DO OUTPUT. SPI data output. (Note 2)
SPI_CLK DIO INPUT/OUTPUT. SPI clock.
SPI_EN DI INPUT. SPI clock enable (chip select).

12C Bus Interface (mapped on port Px_yy)

12C_SCL DIO/ INPUT/OUTPUT. 12C bus clock with open drain port.
DIOD Supports bit stretching by a slave in open drain mode.

12C_SDA DIO/ INPUT/OUTPUT. 12C bus data with open drain port.
DIOD

UART Interface (mapped on port Px_yy)

UART_RX DI INPUT. UART receive data.
UART_TX DO OUTPUT. UART transmit data.
UART2_RX DI INPUT. UART 2 receive data.
UART2_TX DO OUTPUT. UART 2 transmit data.
UART2_CTS DI INPUT. UART 2 clear to send.
UART2_RTS DO OUTPUT. UART 2 request to send.
ISO7816 Bus Interface (mapped on port Px_yy)
1ISO7816_CLK DO OUTPUT. Smart card (1ISO7816) clock signal
1ISO7816_DATA DIO INPUT/OUTPUT. Smart card (ISO7816) I/O data
signal.
1ISO7816_RST DO OUTPUT. Smart card (1ISO7816) reset signal.
1SO7816_CI DI INPUT. Smart card (ISO7816) inserted signal.

PCM Interface (mapped on port Px_yy)

PCM_DI DI INPUT. PCM input data.

PCM_DO DO OUTPUT.PCM output data.

PCM_FSC DIO INPUT/OUTPUT. PCM Frame synchronization.
PCM_CLK DIO INPUT/OUTPUT. PCM Clock

PDM Interface (mapped on port Px_yy)

PDM_DATA DIO INPUT/OUTPUT. PDM data.

PDM_CLK DO OUTPUT. PDM clock output.

Quadrature Decoder Interface (mapped on port Px_yy)

QD_CHA_X DI INPUT. Channel A for the X axis.
QD_CHB_X DI INPUT. Channel B for the X axis.
QD_CHA_Y DI INPUT. Channel A for the Y axis.
QD CHB_.Y DI INPUT. Channel B for the Y axis.
QD CHA Z DI INPUT. Channel A for the Z axis.
QD_CHB_Z DI INPUT. Channel B for the Z axis.

Analog Interface

J1 SDADC_0O ‘ Al ‘ ‘ ‘ INPUT. Analog input of the SDADC, channel 0.
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Ball | Pin Name Type | Drive Reset Description
No. (mA) State
(Note 5)
H2 SDADC_1 Al INPUT. Analog input of the SDADC, channel 1.
G3 SDADC_2 Al INPUT. Analog input of the SDADC, channel 2.
C5 SDADC_3 Al INPUT. Analog input of the SDADC, channel 3.
GPADC_0 Al INPUT. Analog input of the general-purpose ADC,
Jl channel 0.
GPADC_1 Al INPUT. Analog input of the general-purpose ADC,
H2 channel 1.
GPADC_2 Al INPUT. Analog input of the general-purpose ADC,
G3 channel 2.
GPADC_3 Al INPUT. Analog input of the general-purpose ADC,
C5 channel 3.
Al INPUT. Analog input of the programmable gain
Jl PGA_INp amplifier
Al INPUT. Analog input of the programmable gain
H2 PGA_INm amplifier
Radio Interface
Al RFIOP AlIO RF input/output. Impedance 50 Q.
A3 RFIOM AlO RF Ground
Miscellaneous
D4 nRST Al INPUT. Reset signal (active LOW).
H8 LX AlIO INPUT/OUTPUT. Connection for the external DC-DC
converter inductor.
Power Supply
H6 VDD AO OUTPUT. From 0.9 to 1.2 V power rail.
2.2 YF decoupling capacitor required.
E9 VDDIO AlO OUTPUT. 1.8 V power ralil.
4.7 uF decoupling capacitor required.
Al INPUT. Radio supply voltage. Connect to VDCDC
VDCDC_RF externally.
A5 4.7 uF decoupling capacitor required.
J7 VDCDC AO OUTPUT. From 1.1 V to 1.4 V power rail. 4.7 yF
decoupling capacitor required.
G9 VBAT Al INPUT. Battery connection
F4 GNDA - Analog Ground.
F8 VSSIO - Digital Ground
F6 VSS - Digital Ground
C3 GNDIF - Radio Ground

El GND_DCO

Radio Ground

E3 GND_XTAL

32 MHz Crystal Oscillator Ground.

C1 PSUBFE - Radio Ground

B4 ESDN - Radio Ground

A3 RFIOM - Radio Ground
Note 1  Data input only. MOSI in SPI slave mode, MISO in SPI master mode.
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Note 2  Data output only. MISO in SPI slave mode, MOSI in SPI master mode.

Note 3  Not available for all family variances.

Note 4 PMU_CTRL_REG[LP_CLK_OUTPUT_EN].

Note 5 RDS = Reduced Driving Strength functionality (P0/1_WEAK_CTRL_REG).
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2.2 FCQFN52
This package allows for 32 GPIOs.
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Figure 3. FCQFN52 pin assignment
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Table 2: FCQFN52 pin description

Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)

General Purpose I/Os (fixed pin assignment; additional functions are programmable via Px_xx_MODE_REG)

PO_00 DIO 4/8/12/16 | I-PD INPUT/OUTPUT with selectable pull-up/down resistor
30 and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI_CLK DO OUTPUT. QSPI RAM/Flash clock (Note 3)
DO
46 PO _01 DIO 4/8/12/16 | I-PU INPUT/OUTPUT with selectable pull-up/down resistor

and open drain functionality. Pull-up enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI_CS DO OUTPUT. QSPI RAM/Flash chip select (Note 3)

28 PO_02 DIO 4/8/12/16 | I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI _DO DIO INPUT/OUTPUT. QSPI RAM/Flash Data line O (Note 3)

42 PO_03 DIO 4/8/12/16 | I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI_D1 DIO INPUT/OUTPUT. QSPI RAM/Flash Data line 1 (Note 3)

29 PO_04 DIO 4/8/12/16 | I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI _D2 DIO INPUT/OUTPUT. QSPI RAM/Flash Data line 2 (Note 3)

27 PO_05 DIO 4/8/12/16 | I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

QSPI_D3 DIO INPUT/OUTPUT. QSPI RAM/Flash Data line 3 (Note 3)

33 PO_06 DIO 3.5/0.35 I-PU INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

M33_SWDIO DIO INPUT/OUTPUT. Arm Cortex-M33 Serial Wire Debug
data I/O signal.

34 PO_07 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

M33_SWCLK DI INPUT. Arm Cortex-M33 Serial Wire Debug clock
signal.
31 PO_08 DIO 3.5/0.35 I-PU INPUT/OUTPUT with selectable pull-up/down resistor

and open drain functionality. Pull-up enabled during
and after reset. General-purpose 1/O port hit or
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Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)

alternate function nodes. Contains state retention
mechanism during power down.

CMAC_SWDIO | DIO INPUT/OUTPUT. Arm Cortex-M0+ Serial Wire Debug
data I/O signal.

DIVN DO OUTPUT. DIVN clock signal output (square wave).

32 PO_09 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

CMAC_SWCLK | DI INPUT. Arm Cortex-M0+ Serial Wire Debug clock
signal.

36 PO_10 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

Timer2.PWM DO OUTPUT. Timer2/PWM output (PWM) in Sleep mode.
GPADC_3 Al INPUT. Analog input of the general-purpose ADC,
channel 3.

SDADC_3 Al INPUT. Analog input of the SDADC, channel 3.

35 PO_11 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

XTAL32M DO OUTPUT. XTAL32M clock signal output (square wave).

24 PO_12 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Does not contain state
retention mechanism during power down.

LP_CLK DO OUTPUT. LP clock signal output (square wave), active
during sleep (Note 4).

Timer.PWM DO OUTPUT. Timer/PWM output (PWM) in Sleep mode.

25 PO_13 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

UART Boot TX DO OUTPUT. UART Transmit data output during boot.

51 PO_14 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

Hibernation DI INPUT. Wake up from hibernation mode source 1.
Wake up 1

14 PO_15 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

UART Boot RX DI INPUT. UART Receive data input during boot.

8 P1_00 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
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Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.
PGA_INp Al INPUT. Programmable gain amplifier positive input.
GPADC_0 Al INPUT. Analog input of the general-purpose ADC,
channel 0.
SDADC_0 Al INPUT. Analog input of the SDADC, channel 0.

7 P1_01 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

PGA_INm Al INPUT. Programmable gain amplifier negative input.

GPADC_1 Al INPUT. Analog input of the general-purpose ADC,
channel 1.

SDADC_1 Al INPUT. Analog input of the SDADC, channel 1.

47 P1 02 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

GPADC_2 Al INPUT. Analog input of the general-purpose ADC,
channel 2.

SDADC_2 Al INPUT. Analog input of the SDADC, channel 2.

RC32M DO OUTPUT. RC32M clock signal output (square wave).

52 P1 03 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

19 P1 04 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

Hibernation DI INPUT. Wake up from hibernation mode source 2.
Wake Up 2

18 P1_05 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

GPADC_4 Al INPUT. Analog input of the general-purpose ADC,
channel 4.

SDADC_4 Al INPUT. Analog input of the SDADC, channel 4.

SDADC_REFp Al INPUT. Analog input of the external SDADC positive
voltage reference

SDADC_INT_R | AO OUTPUT. Analog output of the internal SDADC voltage

EF reference.

17 P1_06 DIO 3.5/0.35 I-PD INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

GPADC_5 Al INPUT. Analog input of the general-purpose ADC,
channel 5.
SDADC 5 Al INPUT. Analog input of the SDADC, channel 5.
Datasheet Revision 3.1 July 05, 2024
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Pin

No.

Pin Name

Type

Drive
(mA)
(Note 5)

Reset
State

Description

SDADC_REFn

Al

INPUT. Analog input of the external SDADC negative
reference.

16

P1 07

DIO

3.5/0.35

I-PD

INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose I/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

43

P1_08

DIO

3.5/0.35

I-PD

INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

13

P1_09

GPADC_6

SDADC_6

DIO

Al

Al

3.5/0.35

I-PD

INPUT / OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

INPUT. Analog input of the general-purpose ADC,
channel 6.

INPUT. Analog input of the SDADC, channel 6.

12

P1_10

DIO

3.5/0.35

I-PD

INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

11

P1 11

GPADC_7

SDADC_7

DIO

Al

Al

3.5/0.35

I-PD

INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

INPUT. Analog input of the general-purpose ADC,
channel 7.

INPUT. Analog input of the SDADC, channel 7.

44

P1 12

DIO

3.5/0.35

I-PD

INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

10

P1 13

XTAL32km

DIO

AO

3.5/0.35

I-PD

INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

OUTPUT. Analog output of the XTAL32k crystal
oscillator.

P1_14

XTAL32kp

DIO

Al
DI

3.5/0.35

I-PD

INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
alternate function nodes. Contains state retention
mechanism during power down.

INPUT. Analog input of the XTAL32k crystal oscillator.
INPUT. Digital input for an external clock (square
wave).

45

P1 15

DIO

3.5/0.35

I-PD

INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-down enabled during
and after reset. General-purpose 1/O port bit or
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Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
alternate function nodes. Contains state retention
mechanism during power down.

Debug Interface

33 M33_SWDIO DIO I-PU INPUT/OUTPUT. Arm Cortex-M33 Serial Wire Debug
data /O signal.

34 M33_SWCLK DI I-PD INPUT. Arm Cortex-M33 Serial Wire Debug clock
signal.

31 CMAC_SWDIO | DIO I-PU INPUT/OUTPUT. Arm Cortex-M0+ Serial Wire Debug
data I/O signal.

32 CMAC_SWCLK | DI I-PD INPUT. Arm Cortex-M0+ Serial Wire Debug clock
signal.

Clocks

10 XTAL32km AO OUTPUT. Analog output of the 32.768 kHz XTAL
oscillator.

9 XTAL32kp Al INPUT. Analog input of the 32.768 kHz XTAL crystal
oscillator.

DI INPUT. Digital input for an external clock (square
wave).

6 XTAL32Mm AO OUTPUT. Crystal output for the 32 MHz XTAL
oscillator.

5 XTAL32Mp Al INPUT. Crystal input for the 32 MHz XTAL oscillator.

QSPI RAM/Flash Interface

28 QSPI_DO DIO INPUT/OUTPUT. QSPI RAM/Flash I/O data 0.

42 QSPI_D1 DIO INPUT/OUTPUT. QSPI RAM/Flash I/O data 1.

29 QSPI_D2 DIO INPUT/OUTPUT. QSPI RAM/Flash 1/O data 2.

27 QSPI_D3 DIO INPUT/OUTPUT. QSPI RAM/Flash 1/O data 3.

30 QSPI_CLK DO OUTPUT. QSPI RAM/Flash clock.

46 QSPI_CS DO OUTPUT. QSPI RAM/Flash chip select (active LOW).
This output is HIGH in the default and reset states. No
pull-up resistor is required.

SPI Bus Interface (mapped on port Px_yy)

SPI_DI DI INPUT. SPI data input. (Note 1)
SPI_DO DO OUTPUT. SPI data output. (Note 2)
SPI_CLK DIO INPUT/OUTPUT. SPI clock.
SPI_EN DI INPUT. SPI clock enable (chip select).
12C Bus Interface (mapped on port Px_yy)
12C_SCL DIO/ INPUT/OUTPUT. 12C bus clock with open drain port.
DIOD Supports bit stretching by a slave in open drain mode.
12C_SDA DIO/ INPUT/OUTPUT. 12C bus data with open drain port.
DIOD
UART Interface (mapped on port Px_yy)
UART_RX DI INPUT. UART receive data.
UART_TX DO OUTPUT. UART transmit data.
UART2_RX ]| INPUT. UART 2 receive data.
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Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
UART2_TX DO OUTPUT. UART 2 transmit data.
UART2_CTS DI INPUT. UART 2 clear to send.
UART2_RTS DO OUTPUT. UART 2 request to send.

ISO7816 Bus Interface (mapped on port Px_yy)

1SO7816_CLK DO OUTPUT. Smart card (ISO7816) clock signal
1ISO7816_DATA | DIO INPUT/OUTPUT. Smart card (1ISO7816) I/O data
signal.

1ISO7816_RST DO OUTPUT. Smart card (ISO7816) reset signal.

1SO7816_CI DI INPUT. Smart card (ISO7816) inserted signal.
PCM Interface (mapped on port Px_yy)

PCM_DI DI INPUT. PCM input data.

PCM_DO DO OUTPUT.PCM output data.

PCM_FSC DIO INPUT/OUTPUT. PCM Frame synchronization.

PCM_CLK DIO INPUT/OUTPUT. PCM Clock

PDM Interface (mapped on port Px_yy)

PDM_DATA DIO INPUT/OUTPUT. PDM data.
PDM_CLK DO OUTPUT. PDM clock output.
Quadrature Decoder Interface (mapped on port Px_yy)
QD_CHA X DI INPUT. Channel A for the X axis.
QD_CHB_X DI INPUT. Channel B for the X axis.
QD CHA Y DI INPUT. Channel A for the Y axis.
QD_CHB_Y DI INPUT. Channel B for the Y axis.
QD_CHA_Z DI INPUT. Channel A for the Z axis.
QD _CHB Z DI INPUT. Channel B for the Z axis.

Analog Interface

8 SDADC_0O Al INPUT. Analog input of the SDADC, channel 0.

7 SDADC_1 Al INPUT. Analog input of the SDADC, channel 1.

47 SDADC_2 Al INPUT. Analog input of the SDADC, channel 2.

36 SDADC_3 Al INPUT. Analog input of the SDADC, channel 3.

18 SDADC_4 Al INPUT. Analog input of the SDADC, channel 4.

17 SDADC_5 Al INPUT. Analog input of the SDADC, channel 5.

13 SDADC_6 Al INPUT. Analog input of the SDADC, channel 6.

11 SDADC_7 Al INPUT. Analog input of the SDADC, channel 7.

8 GPADC_0 Al INPUT. Analog input of the general-purpose ADC,
channel 0.

7 GPADC_1 Al INPUT. Analog input of the general-purpose ADC,
channel 1.

47 GPADC_2 Al INPUT. Analog input of the general-purpose ADC,
channel 2.
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Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
36 GPADC_3 Al INPUT. Analog input of the general-purpose ADC,
channel 3.
18 GPADC_4 Al INPUT. Analog input of the general-purpose ADC,
channel 4.
17 GPADC_5 Al INPUT. Analog input of the general-purpose ADC,
channel 5.
13 GPADC_6 Al INPUT. Analog input of the general-purpose ADC,
channel 6.
11 GPADC_7 Al INPUT. Analog input of the general-purpose ADC,
channel 7.
Al INPUT. Analog input of the programmable gain
8 PGA_INp amplifier
Al INPUT. Analog input of the programmable gain
7 PGA_INm amplifier
17 SDADC_REFm | Al INPUT. Analog input of the external SDADC negative
voltage reference
18 SDADC_REFp Al INPUT. Analog input of the external SDADC positive
voltage reference
18 SDADC_INT_R | AO OUTPUT. Analog output of the internal SDADC voltage
EF reference.
Radio Interface
40 RFIOP AlIO RF input/output. Impedance 50 Q.
39 RFIOM AlIO RF Ground.
Miscellaneous
37 nRST Al INPUT. Reset signal (active LOW).
22 LX AlO INPUT/OUTPUT. Connection for the external DC-DC
converter inductor.
Power Supply
15 VDD AO OUTPUT. From 0.9 to 1.2 V power rail.
2.2 yF decoupling capacitor required.
26 VDDIO AlO OUTPUT. 1.8 V power rail.
4.7 uF decoupling capacitor required.
Al INPUT. Radio supply voltage. Connect to VDCDC
38 VDCDC_RF externally.
4.7 yF decoupling capacitor required.
20 VDCDC AO OUTPUT. From 1.1 V to 1.4 V power rail. 4.7 pF
decoupling capacitor required.
23 VBAT Al INPUT. Battery connection.
50 GNDA - Analog Ground.
26 VSSIO - Digital Ground.
49 VSS - Digital Ground.
2 GNDIF - Radio Ground.
3 GND_DCO - Radio Ground.
4 GND_XTAL - 32 MHz Crystal Oscillator Ground.
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Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
1 PSUBFE - Radio Ground.
41 ESDN - Radio Ground.
39 RFIOM - Radio Ground.
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3 Specifications

All MIN/MAX specification limits are guaranteed by design, production testing and/or statistical
characterization. Typical values are based on characterization results at default measurement
conditions and are informative only. Default measurement conditions (unless otherwise specified):
VBAT =3.0V, Ta =25 °C. All radio measurements are performed with standard RF measurement
equipment providing a source/load impedance of 50 Q.

The specified MIN and MAX capacitor values define the range of the effective capacitance, which
may vary over the applied voltage due to voltage derating. Refer to the component manufacturer for
the capacitor specifications.
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3.1 Absolute Maximum Ratings
Table 3: Absolute maximum ratings
Parameter | Description Conditions Min Max Unit
Limiting voltage on any pin unless | Default, unless otherwise )
VPINLMDER | therwise specified specified 01 3.6 v
VBAT_LIM Limiting battery supply voltage Pin Vear 0 3.6 \%
tr_sup Power supply rise time 30 ms
Vpin_uim_3vo | Limiting voltage on a pin 3.0 VI/O pins 0 3.45 \%
Vpin_uim_1vs | Limiting voltage on a pin 1.8 V I/O pins 0 1.98 \
Vesp_Hem_rc | Electrostatic discharge voltage
QFN52 (Human Body Model) FCQFN package 2200 v
Vesp_Hem_wL | Electrostatic discharge voltage
csP (Human Body Model) WLCSP package 2200 v
Vesp_com_rc | Electrostatic discharge voltage
QFN52 (Charged Device Model) FCQFN package 500 v
Vesp_com_wi | Electrostatic discharge voltage
csP (Charged Device Model) WLCSP package 500 v
Tstc Storage temperature -50 150 °C
3.2 Recommended Operating Conditions
Table 4: Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
VBAT Battery supply voltage Pin Veat 1.7 3.6 \Y
min(3.
. Voltage between pin and 3,vDC
VPIN_(defauy | VOItage on a pin GNDg P 0 DC_R \%
F+0.2)
VPIN_(DCDC_R : Supply voltage on
5 Voltage on a pin VDCDC_RF 0 1.4 \%
. XTAL32Kp, XTAL32Km,
VPIN_(1v2) Voltage on a pin XTAL32Mp, XTAL32Mm 0 1.2 \Y
Ta Ambient temperature -40 85 °C
3.3 DC Characteristics
Table 5: DC characteristics
Parameter | Description Conditions Min Typ Max Unit
I Battery supply current CPU is idle (Wait for Interrupt 481 A
BAT-IDLE ¥ supply e - WFI): sys_clk = 32 MHz; H
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Parameter

Description

Conditions

Min

Typ Max Unit

pclk = 4 MHz; DC-DC on;
FLASH off; peripherals off;
Vear =3 V.

IBAT _RUN_32M
Hz_RAM

Average active battery
supply current

CPU is executing code from
RAM; Cache bypassed;
RC32M on; pclk = 4 MHz;
DC-DC on; Peripherals off;
Vear =3 V.

1.52 mA

IBAT_RUN_64M
Hz_RAM

Average active battery
supply current

CPU is executing code from
RAM; Cache bypassed;
XTAL32M on; Doubler on;
pclk = 8 MHz; DC-DC on;
Peripherals off; VBAT =3 V.

4.78 mA

IBAT _RUN_32M
Hz_FLASH

Average active battery
supply current

CPU is executing code from
embedded FLASH; cache
bypassed; RC32M on; pclk =
4 MHz; DC-DC on;
Peripherals off; Vear = 3 V.

1.16 mA

IBAT_RUN_64M
Hz_FLASH

Average active battery
supply current

CPU is executing code from
embedded FLASH; cache
bypassed; XTAL32M on;
Doubler on; pclk = 8 MHz;
DC-DC on; Peripherals off;
VBAT =3 V.

4.52 mA

IBAT_HIBERN

Battery supply current

Hibernation mode; no RAM
retained; all clocks off; DC-
DC off; Vear =3 V.

90 nA

IBAT DP_SLP

Battery supply current

Deep Sleep mode; No RAM
retained; RCX on; RTC on
DC-DC on; Vear = 3 V. Reset
on wake-up

IBAT_EX_sLP_3
2KB_RET

Battery supply current

Extended Sleep mode; Both
instruction caches retained.
32 kB (data) RAM retained,;
RCX on; DC-DC on; RTC on;
Voo =0.75V; Vear = 3 V.

2.6 MA

IBAT EX_SLP_6
4KB_RET

Battery supply current

Extended Sleep mode; Both
instruction caches retained.
64 kB (data) RAM retained;
RCX on; DC-DC on; RTC on;
Voo =0.75V; Vear = 3 V.

IBAT EX_SLP_9
6KB_RET

Battery supply current

Extended Sleep mode; Both
instruction caches retained.
96 kB (data) RAM retained,;
RCX on; DC-DC on; RTC on;
Vop =0.75 V; Veat =3 V.

3.5 MA

IBAT EX_SLP_9
6KB_RET_0.9V

Battery supply current

Extended Sleep mode; Both
instruction caches retained.
96 kB (data) RAM retained;
RCX on; DC-DC on; RTC on;
Vobo=0.9 V; Vear =3 V.

4.8 MA
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Parameter | Description Conditions Min Typ Max Unit
System CPU is running
IBAT coremark | Battery supply current Coremark from eFlash at 32 1.1 mA
MHz speed.
BLE receive in LP mode; fcix
[BAT BLE_RX_3 =32 MHz; CPU idle; DC-DC
o Battery supply current on: eFLASH on: Vear = 3 V. 2.67 mA
Note 1
BLE transmit mode in LP
mode; Tx output power
lBAT BLE TX_3 0dBm; fck = 32 MHz; CPU
241 odbm Battery supply current idle: DC-DC on: eFLASH on: 4.33 mA
Vear =3 V.
Note 1
BLE receive in HP mode; fcik
[BAT BLE RX 6 =64 MHz; CPU idle; DC-DC
i Battery supply current on: eFLASH on: Vear = 3 V. 4.99 mA
Note 1
BLE transmit in HP mode; Tx
| output power 0 dBm; fck =
BAT_BLE_TX.8 | Battery supply current 64 MHz; CPU idle; DC-DC 5.88 mA
4M_0dbm on; eFLASH on; Vear = 3 V.
Note 1
BLE transmit in HP mode; Tx
output power 6 dBm; fck =
|E’>A'|—,B|-E,-|—X,6 Battel‘y SUpp|y current 64 MHz; CPU |d|e, DC-DC 9.56 mA
4M_6dbm on; eFLASH on; Vear = 3 V.
Note 1
IeaT_eFLasH_p | Battery supply current during | Vear =3V, DCDC On, M33
) : . . 2.82 mA
ROG programming the eFlash active during programming
Battery supply current during _
leAT_EFLASH_E erasing (page or mass) the i\éTgT dar?nv’el?;:s[()ac On, M33 2.56 mA
RASE eFlash 9
Note 1 LP/HP mode: See the "Power Modes and Rails" chapter for details.
3.4 Timing Characteristics
Table 6: Timing characteristics
Parameter | Description Conditions Min Typ Max Unit
Time for normal wake-up
from GPIO toggle up to
tsta_wakeup | Supply start-up time application SW execution 200 us
start running on RC32M.
Ta=25°C
Time for fast wake-up from
¢ GPIO toggle up to
STAFASTWA | Supply start-up time application SW execution 10 us
KEUP start running on RC32M.
Ta=25°C
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Parameter | Description Conditions Min Typ Max Unit
BootROM code execution
time without authentication.
Power up to booter Max value when in
"development mode", min
tsTA_BOOT executed, start-up time value W?]en in "Normal" 5 20 ms
mode. Ta=25°C
Note 1
Note 1 Development mode: Debugger is enabled and device firmware can be downloaded through the UART.

3.5 Thermal Characteristics
Table 7: Thermal characteristics
Parameter | Description Conditions Min Typ Max Unit
Thermal resistance (junction WLCSP39 package, 4L
(o]
Reua_P1_Ha to ambient BJA) JEDEC _PC_B, 0.24 W Power 37.1 C/W
map, Still air
. . . FCQFN48 package, 4L
Thermal resistance (junction o
Reua_P2_HR fo ambient 8JA) JEDEC _PC_B, 0.24 W Power 37.9 C/W
map, Still air
3.6 Reset Characteristics
Table 8: PAD_RST - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
Parameters applicable in
ViH HIGH level input voltage active/sleep modes; Vop = 0.63 \%
09V
Parameters applicable in
Vi LOW level input voltage active/sleep modes; Vop = 0.27 \%
09V
Parameters applicable in
VIH_vBAT HIGH level input voltage hibernation mode; Vear = 1.8 1.26 \%
Y,
Parameters applicable in
ViL_veaT LOW level input voltage hibernation mode; Vear = 1.8 0.54 \%
Y,
Table 9: PAD_RST - DC characteristics
Parameter | Description Conditions Min Typ Max Unit
li_pu LOW level input current Vi=Vss =0V, Vear = 1.8V -110 -35 MA
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3.7 Brown-out Detector Characteristics

Table 10: BOD - DC characteristics

Parameter | Description Conditions Min Typ Max Unit
;/EZST-VDD-SL Reset voltage 0.67 0.7 0.73 Y,
VRSTVDDAC | poset voltage 1.02 | 1.05 | 1.08 Y,
TIVE_1

VRSTVDDAC | poset voltage 075 | 078 | 0.81 Y,
TIVE_2

VRsT_vi8 Reset voltage 1.52 1.56 1.6 \%
VRsTVDCDC_ | poset voltage 096 | 099 | 1.02 | Vv
ACTIVE

Table 11: BOD - Electrical performance
Parameter | Description Conditions Min Typ Max Unit
VHys Hysteresis for rising level 1.25 25 3.75 %

3.8 Power on Reset at VBAT Rail Characteristics

Table 12: POR VBAT - DC Characteristics
Parameter | Description Conditions Min Typ Max Unit
Vhys_por_ve | Treshold voltage hysteresis 35 200 mv
AT for reset
VtH_por_vea | Threshold voltage level to 1100 1500 1700 mv
T release reset

3.9 General Purpose ADC Characteristics

Table 13: GP ADC - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
NeiT_abc Number of bits (resolution) 10 bit

Table 14: GP ADC - DC characteristics
Parameter | Description Conditions Min Typ Max Unit
E Gain error without software | NO Chopping, Offset 3 3 %

¢ correction (single-ended) Calibration, 0
GP_ADC_CTRL2_REG.GP_
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Parameter | Description

Conditions

Min

Typ Max

Unit

ADC_STORE_DEL=0x3,
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

Offset error without software

Eors correction (single-ended)

No Chopping, Offset
Calibration,
GP_ADC_CTRL2_REG.GP_
ADC_STORE_DEL=0x3,
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

30

LSB

Gain error after software

Ec_cor correction (single-ended)

Chopping=1, Offset
Calibration, Software
Correction,
GP_ADC_CTRL2_REG.GP_
ADC_STORE_DEL=0x3,
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

-1.5

15

%

Offset error after software

Eors_cor correction (single-ended)

Chopping=1, Offset
Calibration, Software
Correction,
GP_ADC_CTRL2_REG.GP_
ADC_STORE_DEL=0x3,
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

LSB

Gain error without software

Ec_orr correction (differential)

No Chopping, Offset
Calibration,
GP_ADC_CTRL2_REG.GP_
ADC_STORE_DEL=0x3,
GP_ADC_CTRL2 REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2 REG.GP_
ADC_CONV_NRS=0x7

3.5

%

Offset error without software

Eors_piF correction (differential)

No Chopping, Offset
Calibration,
GP_ADC_CTRL2_REG.GP_
ADC_STORE_DEL=0x3,
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

20

LSB

Gain error after software

Eo_piF_cor correction (differential)

Chopping=1, Offset
Calibration, Software
Correction,
GP_ADC_CTRL2_REG.GP_
ADC_STORE_DEL=0x3,
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC CTRL2 REG.GP_
ADC_CONV_NRS=0x7

-1.5

15

%
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Parameter | Description Conditions Min Typ Max Unit

Chopping=1, Offset
Calibration, Software
Correction,
GP_ADC_CTRL2_REG.GP_
ADC_STORE_DEL=0x3, -4 8 LSB
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

Offset error after software

E - . .
OFS_DIFCOR | correction (differential)

Chopping=1, Offset
Calibration, Software
Correction,
GP_ADC_CTRL2_REG.GP_
ADC_STORE_DEL=0x3, -1 1 %
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

Extra gain error of the

E
GATTRX attenuator

Single ended, Chopping=1,
Offset Calibration, Software
Correction,
GP_ADC_CTRL2_REG.GP_
INL Integral non-linearity ADC_STORE_DEL=0x3, -2 2 LSB
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

Single ended, Chopping=1,
Offset Calibration, Software
Correction,
GP_ADC_CTRL2_REG.GP_
DNL Differential non-linearity ADC_STORE_DEL=0x3, -2 2 LSB
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

Differential, Chopping=1,
Offset Calibration, Software
Correction,
GP_ADC_CTRL2_REG.GP_
INL_pir Integral non-linearity ADC_STORE_DEL=0x3, -2 2 LSB
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

Differential, Chopping=1,
Offset Calibration, Software
Correction,
GP_ADC_CTRL2_REG.GP_
DNL _pir Differential non-linearity ADC_STORE_DEL=0x3, -2 2 LSB
GP_ADC_CTRL2_REG.GP_
ADC_SMPL_TIME=0x4,
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7

No averaging, no chopping,
ENOB Effective Number Of Bits Single-Ended: Vinpp = 8 bit
800mV
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Parameter | Description Conditions Min Typ Max Unit
. . 128x averaging, Single- .
ENOBAavei2s | Effective Number Of Bits Ended: Vinpp = 800mV 11 bit
Table 15: GP ADC - Electrical performance
Parameter | Description Conditions Min Typ Max Unit
tconv_abc Conversion time of the ADC 500 ns
GP_ADC_CTRL2_REG[GP_
ton_Lpbo Turn-on time of the LDO ADC_I20U] = 1. Settling of 15 V]
LDO within 10 bit

3.10 ZA ADC Characteristics

3.10.1 Audio ADC Characteristics

Table 16: ADC audio - Recommended operating conditions

Parameter | Description Conditions Min Typ Max Unit
fs Output sample rate OSR = 62.5x (fixed) 16 kHz
v Differential full-scale input 2*VRE v
IN_FS_DIF voltage (peak-to-peak) F/ACL
Vv Single-Ended full-scale input VREF/ Vv
IN_FS_SE voltage (peak-to-peak) ACL
VIN_cMm Common mode input voltage | Internally generated 450 mV
Table 17: ADC audio - Electrical performance
Parameter | Description Conditions Min Typ Max Unit
AcL = 0dB, 20 Hz <=freq <=
Abroop Passband droop 7 kHz (decimation filter feutort 0.4 dB
is at 7 kHz)
Astp Gain step fsignal = 1 kHz 5.8 6 6.1 dB
Spurious-free dynamic range | fsignal = 1 kHz, AcL. = 0 dB, Vin
SFDR o in Differential mode =-2 dBFS 715 dBFS
Spurious-free dynamic range | fsignat = 1 kHz, AcL = 0 dB, Vin
SFDR se in Single-Ended mode =-2 dBFS & dBFS
Signal to noise ratio in fsignat = 1 kHz, AcL = 0 dB, Vin
SNR o Differential mode =-2 dBFS 73 dB
Signal to noise ratio in fsignat = 1 kHz, AcL = 0 dB, Vin
SNR_se Single-Ended mode =-2 dBFS 69.5 dB
Total harmonic distortion in fsigna = 1 kHz, AcL = 0 dB, VIn
THD o Differential mode =-2 dBFS 71 dB
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Parameter | Description Conditions Min Typ Max Unit
Total harmonic distortion in fsignal = 1 kHz, AcL = 0 dB, Vin
THD se Single-Ended mode =-2 dBFS -3 dB
Signal-to-noise and distortion | fsignas = 1 kHz, AcL = 0 dB, VIn
SINADoF | ti0 in Differential mode =-2 dBFS 68.5 dB
Signal-to-noise and distortion | fsignas = 1 kHz, AcL = 0 dB, VIn
SINAD_se | 1440 in Single-Ended mode | = -2 dBFS 67 dB
VIN_oFs Input offset voltage -4 0 4 mV
AcL_mi Closed loop gain PGA_GAIN =0x0 (-12 dB) 12 dB
ctmin P fsignal =1kHz
A Closed loop gain PGA_GAIN = 0x7 (+30 dB) 30 dB
chmax P9 fsignal =1kHz
Table 18: ADC audio - AC characteristics
Parameter | Description Conditions Min Typ Max Unit
N . V30, AcL =0dB, 20 Hz <=
PSRR_pir Power supply rejection ratio fdist <= 8 kHz 60 dB
L . V30, AcL =0dB, 20 Hz <=
PSRR_se Power supply rejection ratio fdist <= 8 kHz 60 dB
. Differential mode, AcL = 0 dB
Z Input impedance to +30 dB 20 kQ
Table 19: ADC audio - External electrical conditions
Parameter | Description Conditions Min Typ Max Unit
Nair Number of bits output word 16 bits
3.10.2 Sensor ADC Characteristics
Table 20: ADC sensor - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
Neir Number of bits (resolution) OSR = 1024x 16 bit
VReF Reference voltage 0.9 \%
fs Output sample rate OSR 256x <-> 2048x 488 3906 Hz
v Differential full-scale input 2*VRE v
INFS_DIFF voltage (peak-to-peak) F
Single ended full-scale input
Vin_Fs_sE voltage (peak-to-peak) VREF v
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Table 21: ADC sensor - DC characteristics
Parameter | Description Conditions Min Typ Max Unit
Integral non-linearity, LSB OSR=1024x. Differential
i wrt 15 bhits accurac - ’ -
INL_oie_intret y mode, Internal Reference 2 115 | LSB
Note 1
. Integral non-linearity, LSB OSR=1024x, Single Ended )
INL_se_intret |\t 15 bits accuracy Mode, Internal Reference 2 12 LSB
INL_piF_ext re | Integral non-linearity, LSB OSR=1024x, Differential 1 12 LSB
f wrt 15 bits accuracy Mode, External reference
Integral non-linearity, LSB OSR=1024x, Single Ended )
INL_se_ext_ref | 11115 bits accuracy Mode, External reference 6 6 LSB
DNL pir int r | Differential non-linearity, LSB | OSR=1024x, Differential 2 5 LSB
ef wrt 15 bits accuracy Mode, Internal reference
DNL sk int re | Differential non-linearity, LSB | OSR=1024x, Single Ended 2 5 LSB
f wrt 15 bits accuracy Mode, Internal reference
DNL bir_ext_r | Differential non-linearity, LSB | OSR=1024x, Differential 2 5 LSB
ef wrt 15 bits accuracy Mode, External reference
DNL st ext_r | Differential non-linearity, LSB | OSR=1024x, Single Ended 2 5 LSB
ef wrt 15 bits accuracy Mode, External reference
OSR=1024x, Differential
Ec_piF_ext_ref | Gain error mode, External reference, T -0.25 0.25 %
=25
OSR=1024x, Single Ended
Ec_se_ext_ref | Gain error Mode, External reference, T -0.25 0.25 %
=25,
) OSR=1024x, Differential
Eors piF intr | Offset error, LSB wrt 15b mode, Internal reference, T = 2 5 LSB
ef accuracy o5
_ OSR=1024x, Single Ended
Eors_se_int_re | Offset error, LSB wrt 15b Mode, Internal reference, T = 2 5 LSB
f accuracy o5
OSR=1024x, Differential
Eors_piF_ext r | Offset error, LSB wrt 15b Mode, External reference, T 1 1 LSB
ef accuracy — 25
OSR=1024x, Differential
Eors_se_ext_r | Offset error, LSB wrt 15b mode, External reference, T 1 1 LSB
ef accuracy e
DCDC off, VBAT =3V,
Isup_250kHz Supply current f CLK = 250 kHz 135 MA
DCDC off, VBAT =3V,
Isup_500kHz Supply current f CLK = 500 kHz 150 MA
DCDC off, VBAT =3V,
IsuP_iMHz Supply current f CLK = 1 MHz 175 MA
DCDC off, VBAT =3V,
Isup_2mHz Supply current f CLK = 2 MHz 220 MA
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Note 1

curve.

Table 22: ADC sensor - Electrical performance

Final

INL is the deviation of a code from a straight line passing through the actual end points of the transfer

Parameter | Description Conditions Min Typ Max Unit
OSR = 1024x, Differential
iNR—D'F—i”‘—' Signal to noise ratio 21 igg':;t,e\r/?f L’eference, PNl 77 dB
0.9*VIN_FS_DIFF
OSR = 1024x, Single Ended
iNR—SE—i”t—r Signal to noise ratio r:n igg’ﬁgt,e\r/?f Lreference, Fin 70 dB
0.9*VIN_FS_SE
OSR = 1024, Differential
ZNR—D'F-M— Signal to noise ratio Egd:eleg tﬁrzr?a\ﬂ/ereierence, 82 dB
0.9*VIN_FS_DIFF
OSR = 1024, Single Ended
iNR—SE—exU Signal to noise ratio ';]lgd:eleS( tﬁrzrjzillerelerence, 78 dB
0.9*VIN_FS_SE
PSRR Power supply rejection ratio | At 120 Hz 60 dB
3.11 DCDC Converter Characteristics
Table 23: DCDC - Recommended Operating Conditions
Parameter | Description Conditions Min Typ Max Unit
Lext External inductor 2 2.2 2.4 pH
Cour External capacitor ngggge value at DC output 2 uF
IL_acTivE Load current active mode 15 40 mA
IL_sLeep Load current sleep mode 2 300 MA
Table 24: DCDC - DC Characteristics
Parameter | Description Conditions Min Typ Max Unit
Vacc_active | Output voltage accuracy ACTIVE MODE 3 %
Vacc_steep | Output voltage accuracy SLEEP MODE 4 %
Vo_pcbc_o DC output voltage DCDC_LEVEL = 0x0 1.1 \%
Vo peoc 1 | DC output voltage DCDC_LEVEL = 0x1 1.15 Y
Vo_pcpe_2 DC output voltage DCDC_LEVEL =0x2 1.2 \%
Vo peoc 3 | DC output voltage DCDC_LEVEL = 0x3 1.25 \Y;
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Parameter | Description Conditions Min Typ Max Unit
Vo_pcpc_a DC output voltage DCDC_LEVEL = 0x4 1.3 \
Vo_pcpc_s DC output voltage DCDC_LEVEL =0x5 1.35 \Y
Vo_pcpc_s DC output voltage DCDC_LEVEL = 0x6 1.4 \
Vo_pcpe_7 DC output voltage DCDC_LEVEL = 0x7 1.45 \Y
Vear=3.0V
Vour=1.1V
Conversion efficienc 90 %
flcony y ILoap = 20 mMA 0
Normal Mode
Vear=3.0V
vV Ripple voltage Vour=11V 5 15 25 mv
RPLPP PP 9 lLoab =1-40 mA
Cext =2 yF
I Quiescent current VBAT=3.0V 10 18 26 A
Q-VBAT No load H

Table 25: DCDC - External electrical conditions

Parameter

Description

Conditions

Min Typ Max Unit

ESRL

Inductor ESR

200 mQ

3.12 LDOs Characteristics

Table 26: LDO_CORE - Recommended operating conditions

Parameter | Description Conditions Min Typ Max Unit
V_DROP_LDO_CORE >=

IL_Lbo LDO load current 200 mv 20 0 mA

CL_oo Effective load capacitance 0.47 5 uF

ESRcL oo | Equivalent series resistance 1 100 mQ

Table 27: LDO_CORE - DC characteristics

Parameter | Description Conditions Min Typ Max Unit
lo_vear_act | Quiescent current LDO enabled, Unloaded 10 MA
lo_vbcpc_act | Quiescent current LDO enabled, Unloaded 10 MA
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Table 28: LDO_CORE_ret - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
. V_DROP_LDO_CORE_RET
IL_max Maximum load current >Z 200 MV 0.4 mA
CL_Lbo Effective load capacitance 0.47 4.7 uF
ESRcL oo | Equivalent series resistance 1 100 mQ
Table 29: LDO_IO - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
IL_Lbo Load current 0 20 mA
CL_po Effective load capacitance 2.2 100 uF
ESRcL oo | Equivalent series resistance 1 100 mQ
Table 30: LDO_IO - DC characteristics
Parameter | Description Conditions Min Typ Max Unit
Vipo LDO output voltage Vear>=2.1V 1.62 1.8 1.98 \%
Table 31: LDO_IO_RET - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
IL_Lbo Load current Vear > 1.9V 2 mA
CL_Lbo Effective load capacitance 2.2 100 uF
FBSRCL—LDO- Equivalent series resistance 1 100 mQ
Vi
Table 32: LDO_LOW - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
IL_Lpo_Low_a Load current 0.1 40 mA
CTIVE
IL_Loo_Low_s Load current 0.1 1000 MA
LEEP
CL.pbo_Low | Effective load capacitance 2.2 10 uF
LEO?NRCL*LDO* Equivalent series resistance 1 100 mQ
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3.13 Embedded Flash Characteristics
Table 33: eFLASH - Absolute maximum ratings
Parameter | Description Conditions Min Max Unit
N Number of times a bit can be 2 )
BITWRITE | programmed before erase
Endurance in erase cycles per
Nenbu page 10000 cycle
IDATA_RET Data retention At 85 °C 10 Years
Table 34: eFLASH - Timing characteristics
Parameter | Description Conditions Min Typ Max Unit
tacc_o9 Access time VDD =0.9V 65 ns
tacc_1.2 Access time VDD =12V 23 ns
Time for programming a vDD =12V
tPrOG word VBAT = 2.5V 8 16 us
Page Erase Time (page=2 |VDD=1.2V
tERASE_PAGE kB) VBAT = 2.5 V 80 160 ms
. VDD =12V
terase_mass | Mass Erase Time VBAT = 25V 80 160 ms
tse_sec Suspend erase time segment 1 10 ms
Wake-up time from sleep to
twu_sLp standby 25 35 Vi
3.14 32 kHz Crystal Oscillator Characteristics
Table 35: XTAL oscillator 32kHz - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
At pin XTAL32Kp/P1_14 in
feLk_ext External clock frequency GPIO mode 10 100 kHz
ESR Equivalent series resistance 100 kQ
No external capacitors are
CL Load capacitance required for a 6 pF or 7 pF 6 7 9 pF
crystal.
Co Shunt capacitance 1 2 pF
Timing accuracy is
Crystal frequency tolerance dominated by crystal )
Afxral (including aging) accuracy. A much smaller 250 250 | ppm
value is preferred.
Porv_max Maximum drive power Note 1 0.1 uWw
Note 1  Select a crystal that can handle a drive level of at least this specification.
Datasheet Revision 3.1 July 05, 2024

CFR0011-120-00

54 of 493

© 2024 Renesas Electronics




LENESAS

DA14592
Multi-Core Bluetooth LE 5.2 SoC with Embedded Flash Final
3.15 32 MHz Crystal Oscillator Characteristics
Table 36: XTAL32MHz Oscillator - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
Afxta_trm | Crystal frequency trim 2 ppm
In case of external clock
source on XTAL32Mp
VcLk_ext External clock voltage (XTAL32Mm floating or 0.9 \%
connected to mid-level 0.6 V)
A crystal used that can
PbRrv(mAx) Maximum drive power handle the drive level 100 W
specified.
(PN_EXT_32M Phase noise fecxt:ersr?all(ElfJ;(:IIPSC(?usr?:eOf -130 dB;:/H
fxTAL_s2m Crystal oscillator frequency 32 MHz
After optional trimming;
including aging and
AfxraL Crystal frequency tolerance temperature drift -20 20 ppm
Note 1
Untrimmed; including aging
Afxtai_unt | Crystal frequency tolerance | and temperature drift -40 40 ppm
Note 2
ESR_1pr Equivalent series resistance | Co < 1pF 200 Q
ESR_3pr Equivalent series resistance | Co < 3 pF 80 Q
ESR _spr Equivalent series resistance | Co<5 pF 50 Q
cL Load capacitance No external capacitors are 4 6 8 OF
required
Note 1  Using the internal varicaps a wide range of crystals can be trimmed to the required tolerance.

Note 2

Table 37: XTAL32MHz Oscillator - DC characteristics

Maximum allowed frequency tolerance for compensation by the internal varicap trimming mechanism.

Parameter | Description Conditions Min Typ Max Unit
OSF(32M) | Oscillator Safety Factor 3
Isup_vBAT AC
e Supply current 5 MA
Isup_vbcpe_a
orve Supply current 250 MA
Table 38: XTAL32MHz Oscillator - Timing characteristics
Parameter | Description Conditions Min Typ Max Unit
tstaxTaL(32 (_Zrystal oscillator start-up 0.65 ms
M) time
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3.16 RCX Oscillator Characteristics
Table 39: RCX Oscillator - Timing characteristics
Parameter | Description Conditions Min Typ Max Unit
Afrc/AT 1 Frequency accuracy per °C 0<T<60 150 pperg/d
Afrc/AT > Frequency accuracy per °C -40<T<115 100 250 pperg/d
Afrc/AV _vea | Supply voltage dependency 50 ppmAV
T (VBAT_HIGH)
Afrc/AV _vbp (S\;Iggl)y voltage dependency 50 ppm/V
fre RC oscillator frequency At default trim setting 12 15 19 kHz
3.17 32/512 kHz RC Oscillator Characteristics
Table 40: RCLP Oscillator - Timing characteristics
Parameter | Description Conditions Min Typ Max Unit
freLp_s2 RCLP oscillator frequency Trimmed 20 32 50 kHz
freLp_s12 RCLP oscillator frequency Trimmed 350 512 650 kHz
3.18 32 MHz RC Oscillator Characteristics
Table 41: RC32MHz Oscillaor - Timing characteristics
Parameter | Description Conditions Min Typ Max Unit
fReazm_TRIMM RC oscillator frequency RC re-trimmed at every 28.5 30.2 32 MHz
ED temperature
3.19 Clock Doubler Characteristics
Table 42: Clock doubler - AC characteristics
Parameter | Description Conditions Min Typ Max Unit
feik_out Output clock frequency 64 MHz
Input clock can only be the
feLkn Input clock frequency XTAL32M 32 MHz
Datasheet Revision 3.1 July 05, 2024

CFR0011-120-00

56 of 493

© 2024 Renesas Electronics




LENESAS

DA14592
Multi-Core Bluetooth LE 5.2 SoC with Embedded Flash Final
3.20 Temperature Sensor Characteristics
Table 43: Temperature Sensor - Electrical performance
Parameter | Description Conditions Min Typ Max Unit
Temperature coefficient of LSB/°
TC_sense the internal temperature 21 2.3 2.5 c
sensor, reading via GP_ADC
3.21 Digital I/O Characteristics
Table 44: GPIO - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
Vbbio Pad supply voltage 1.65 3.6 \%
ViH HIGH level input voltage Vop=0.9V, Vobio =18V 0.63 \Y
Vi LOW level input voltage Vop=0.9V, Vobio =18V 0.27 \Y
Table 45: GPIO - DC characteristics
Parameter | Description Conditions Min Typ Max Unit
liH HIGH level input current Vi=vDDIO =30V, T=25 0.5 nA
I LOW level input current ;A(:)\\//S_SI_I(:)Z:sO V. VDDIO = 0.5 nA
liH_PD HIGH level input current Vi=VDDIO =18V 35 110 MA
li_pu LOW level input current Vi=Vss=0V,VDDIO=18V | -110 -35 MA
VoH HIGH level output voltage lo=3.5mA,VDDDIO=18V | 144 \%
VoL LOW level output voltage lo=3.5mA, VDDIO =18V 0.36 \%
Voun_owprv | HIGH level output voltage lo=0.35mA VDDIO=18V | 144 \%
VoL_Lowprv | LOW level output voltage lo=0.35mA, VDDIO =1.8V 0.36 V
Cin Input capacitance 0.75 pF
3.22 Wake-up I/O Characteristics
Table 46: GPIO_WAKEUP - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
VIH_vBAT HIGH level input voltage Vear =18V 1.26 \%
Note 1
ViL_veaT LOW level input voltage Vear = 1.8V 0.54 \%
Note 1  Pad characteristics are equal to the standard GPIO pads unless overruled or added in this table.
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3.23 QSPI Characteristics
Table 47: QSPI PAD - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
Vobio Pad supply voltage 1.65 3.6 \%
ViH HIGH level input voltage Vopbio = 1.8 V 1.26 \%
Vi LOW level input voltage Vopio = 1.8V 0.54 \%
Table 48: QSPI PAD - DC characteristics
Parameter | Description Conditions Min Typ Max Unit
lH HIGH level input current Vi=VDDIO=3.0V, T=25 0.5 nA
. Vi=VSSIO =0V, VDDIO =
I LOW level input current 3.0V, T=25 0.5 nA
VoH_16mA HIGH level output voltage lo=16 mA, VDDIO =1.8V 1.44 \%
VoL_16ma LOW level output voltage lo=16 mA, VDDIO =1.8V 0.36 \%
it po HIGH level input current with V/=VDDIO = 1.8 V o5 75 uA
pull-down
li_py LOW level input current with |y, /55 vppio = 1.8V 75 25 | WA
pull-up
Cin Input capacitance 0.87 pF
3.24 Radio Characteristics
Table 49: Radio BLE 1M LP - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
forer Operating frequency 2400 24835 | MHz
NcH Number of channels 40 1
fen Channel frequency K=0to 39 2:1(2? MHz
Table 50: Radio BLE 1M LP - DC characteristics
Parameter | Description Conditions Min Typ Max Unit
Radio receiver and
synthesizer active; ideal DC-
IBAT_RF_RX Battery supply current DC converter with Veatr =3V 1.2 mA
and Vococ R = 1.1V; Ta=
25°C
Radio transmitter and
leat_rF_Tx_0d Battery supply current synthesizer active; power 2.3 mA
Bm setting = 9; ideal DC-DC
converter with Veatr =3 V
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Parameter

Description

Conditions

Min

Typ

Max

Unit

and Vococ Rr = 1.1 V; Ta=
25°C

IBAT RF_TX -
3dBm

Battery supply current

Radio transmitter and
synthesizer active; power
setting = 6; ideal DC-DC
converter with Vear =3V
and Vococ_rr = 1.1V; Ta=
25°C

1.7

mA

IBAT RF_TX_-
6dBm

Battery supply current

Radio transmitter and
synthesizer active; power
setting = 4; ideal DC-DC
converter with Vear =3V
and Vococ rr= 1.1 V; Ta=
25°C

1.3

mA

IBAT RF_TX -
12dBm

Battery supply current

Radio transmitter and
synthesizer active; power
setting = 2; ideal DC-DC
converter with Veat =3V
and Vococ Rr = 1.1V; Ta=
25°C

0.9

mA

IBAT RF_TX_-
18dBm

Battery supply current

Radio transmitter and
synthesizer active; power
setting = 1; ideal DC-DC
converter with Vear =3 V
and Vococ rr=1.1V; Ta=
25°C

0.7

mA

Table 51: Radio BLE 1M LP - AC characteristics

Parameter

Description

Conditions

Min

Typ

Unit

PseNns_cLEAN

Sensitivity level

Dirty Transmitter disabled,;

DC-DC converter disabled;
PER = 30.8 %; Vbcbc RF =

1.1V

Note 1

dBm

Psens_epkT

Sensitivity level

Extended packet size (255
octets)

-93.5

dBm

Psens

Sensitivity level

Normal Operating
Conditions; DC-DC converter
disabled; PER = 30.8 %

Note 1

dBm

PinT_iMD

Intermodulation distortion
interferer power level

Worst-case interferer level @
f1, f2 with 2*f1 - f2 = fo, |f1 - f2]
=nMHzand n =3, 4,5;
PwanTep = -64 dBm @ fo;
PER =30.8 %

Note 2

dBm

CIRo

Carrier to interferer ratio

n = 0; interferer @ f1 = fo +
n*1l MHz

Note 2

dB
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Parameter | Description Conditions Min Typ Max Unit
n =-1; interferer @ f1 =fo +
CIRm1 Carrier to interferer ratio n*1 MHz -4.5 dB
Note 2
n = +1; interferer @ f1 =fo +
CIRp1 Carrier to interferer ratio n*1 MHz -3 dB
Note 2
n = +2; interferer @ f1 =fo +
CIRp2 Carrier to interferer ratio n*1 MHz -29 dB
Note 2
n = -2 (image frequency);
CIRm2 Carrier to interferer ratio interferer @ f1 = fo + n*1 MHz -38 dB
Note 2
n = +3; interferer @ f1 =fo +
CIRp3 Carrier to interferer ratio n*1 MHz -41 dB
Note 2
n = -3 (image frequency + 1
MHZz); interferer @ f1 = fo +
CIRwm3 Carrier to interferer ratio n*1 l\)/IHz @h=f -47 dB
Note 2
n = +4; interferer @ f1 =fo +
CIRp4 Carrier to interferer ratio n*1 MHz -48 dB
Note 2
n = -4; interferer @ f1 =fo +
CIRm4 Carrier to interferer ratio n*1 MHz 51 dB
Note 2
In| 2 5 (any other BLE
. . . channel); interferer @ f1 =fo
CIRs Carrier to interferer ratio +n*1 MHz -51 dB
Note 2
30 MHz < fgL < 2000 MHz;
PaL_ Blocker power level Pwantep = -67 dBm 5 dBm
Note 2
Blocker power level 2003 MHz <= faL < 2399 MHz;
PsL_i PwanTED = -67 dBm 0 dBm
Note 3 Note 2
2484 MHz < fgL <2997 MHz;
PeL_m Blocker power level Pwantep = -67 dBm 0 dBm
Note 2
3000 MHz < fg. £ 12.75 GHz;
PsL_ v Blocker power level PwanTED = -67 dBm 5 dBm
Note 2
Tolerance at 5 % to 95 %
confidence interval of Prr:
Lacc_Rrssi Level accuracy when RXRSSI[7:0] = X, 50 < 2 dB
X < 175; burst mode, 1500
packets
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Parameter | Description Conditions Min Typ Max Unit
Gradient of monotonous
. range for RXRSSI[7:0] = X, dB/LS
LRrEs_RssI Level resolution 50 < X < 175: burst mode, 0.5 B
1500 packets
fors = 2 MHz
ACP2m Adjacent ch