DA14592 RENESAS

Multi-Core BLE 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 CFRA47 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 1/0Os

M33™ with 8 kB, four-way associative 0 Eight-channel 10-bit SAR ADC,
cache and FPU 2 Msamples/s
o 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
MO0+™ with an 8 kB, four-way Amplifier (PGA)
associative cache O QSPI PSRAM/Flash interface
m  Memory o 2x UARTs up to 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
0o 288 kB ROM (including boot ROM, PKI ,
routines, and Bluetooth® LE stack) o I12S/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
0 Hibernation (Shipping mode) <100 nA

o Programmable thresholds for brownout
detection

o Single wire antenna: no RF matching or
RX/TX switching required

) o High Performance mode: TX output
O 32 MHz or 64 MHz system clock using a power -22 to +6 dBm, RX

doubler sensitivity -97 dBm
O 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

S-pen

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

Wearables

Toys

Metering

ESL

High-end Voice RCU

POS readers

Activity tracker

Beacons

Key Advantages

m Lowest power consumption

m Smallest system size

m Lowest system cost

m  On-chip memory expandable externally through QSPI

Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 2 of 498 © 2023 Renesas Electronics



DA14592
Multi-Core BLE 5.2 SoC with Embedded Flash Final

Contents
1=l a1 = I BT o g1 o] A o] o H TR PPUT RSO 1
KIBY FRATUIES ...ttt e e e et e e e e e s et e e e e e e s e et e e e e e e s e e e e e e e e e s 1
F N o] o] 13- 11T 0] 1= T OO TP PP PPUPPRPPPPN 2
N o AV 2= T = To [T TR PR OPPUPPPPP 2
(@01 1 1= 81 €3PSR 3
L o LD OO PTT PR PPPPPPPTP 10
JLIE= 1 0] £ 12
I 1 o Yod QI 1= Vo - g SRR 24
2 T o o YU N 26
2 R VAV I O] =2C T T 26
A = OO ] = 1SR 32
ST o L= Tol | Tof= 14 [o] o 1= ST PP PP PP PP PPPRPPPPPPOt 41
3.1 Absolute MaXimuUm FAtINGS........cccuriieiie e e e e s s e e e e s s e e e e e e s s snta e e e e e e s e annnreneees 42
3.2 Recommended operating CONMItIONS .........cuueiiiiiiiriie e 42
R I B O o1 o = 1= Tox (] 1] 1[5 TR 42
3.4 TIMING CRAIACLEIISTICS ....eiiiiiiiiiiiiitie et e e e e e e st e e e e e e s e anabeeeeeas 44
O I N g =1 00 1 T= 1 I T= T = Yod (=] 1S £ T 45
O I = T =Y A o] g =T = Vo1 (] ) (0 45
3.7  Brown-out deteCtOr ChaArACIEIISTICS. ... ciuveeiieiii et e e e e e e et e e e e et s e e e e e e s eaaeeeeaaass 46
3.8 Power on reset at VBAT rail CharaCteriStiCS.........uuuviiiiiiiiiiiieei e e e e e e eeeeens 46
3.9 General purpose ADC CharaCteriSHICS. ........uuuiiiieeiiiiiiiieiee e ettt e e eee s 46
I O I X AN Y B IO ] P=T = Tox =1 1= £ (o3 J TR 49
G 70 10 5 AN U o [To WA DL Of o] g F=1 = (o1 (=] 1] 1 o1 49
3.10.2  SenSOr ADC CharaCteIISTICS. ......iiireeeeiee et e et e e e e e e e e e e e s e e e eeaans 50
3.11 DCDC CONVEItEr CharaCteIiSTICS. .. ...ciieiveriiei i ieieeie et e e e et e e e e e s e ea b eeeeeseeeeees 52
I N W B 1@ ol o] o =1 = o (=] £ 1) ([0SR 53
3.13 Embedded FIash CharaCteIIStICS .......c.uuiiieeeeee et e e e e e et e e e e e e ra e e eeea e 55
3.14 32 kHz crystal oScillator CharaCteriStiCS .........ueiieeiiiiiiiiiieeie e 55
3.15 32 MHz crystal oscillator CharaCteriStiCS ..........uieiiiiiieiiiii e 56
3.16 RCX 0SCillator CharaCteriSHICS ...uu.iiiiiiiiieiie et e et e e e e e s e ea e e e e e s eeerees 57
3.17 32/512 kHz RC 0SCillator ChAaraCteriSTICS .......oieveeieietieieeee ettt e e e e e e eaa s 57
3.18 32 MHZ RC 0SCIllator CharaCieIISTICS ... oveeeeeeteeeeeeee et et e e e e et e e e e e e et e e eeeaaees 57
3.19 Clock dOUDIEr CRArACIEIISTICS ......icveeieiiie ettt e e e e e e e e e s b e e eaaaas 58
3.20 Temperature SENSOr CharaCteriStCS. ... ..uiiiiiiiiie i 58
3.21 Digital I/O CharaCleriSHICS ......coiuiiiiieie e e it e e e e e e e s e st r e e e e e s e annreaeees 58
3.22 Wake-Up /O CharaCleriStCS .....c.ciuiiiiiiiiiie ettt 59
G B O ] o I g o = (o (=T 1) 1o SRRSO 59
I = - Vo [l o g F= L= (o (=] 1) [ T 60
A SYSTEIM OVEIVIEW .. .eeeiiiiiiie ettt et e e oottt et et e e e oo st e be e et e ea e e s e aanabe et e e aeaesaanbbbeeeeaaeeesaansnbeneeaaaeesaannnes 74
L N 10 (=T ¢ F= 1 o] (o T3 74
4.2 Digital POWET OMAINS.....ueiiiiiiiiiiiiiiiee e e e e s e e e e e e e s s r e e e e e e s st a e e e e e eesesasbareeeeeeesesnnrernees 75
4.3 Hardware FSM (POWERUP, WAKEUP, GOTO SLEEP)........c.ccccovve it 77
4.3.1 [ Eo T V=TT s Y, T 77
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 3 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

4.3.2 POWET-UD 77

4.3.3 LT T o] o] 10 o <SR 78

4331 NOIMAl WaKE-UP....cciiiiiiiiiieii e e e ecittre e e s st e e e e e s s srrrre e e e e e e e s eannes 79

4.3.3.2 FASt WAKE-UPD ..t 79

434 GO-TO-SIBEP .o a e 80

4.4 POWEr MOUES AN QIS ...eiiiiiiiiiiiiiiie ettt e e e e e e e e et e e e e e e s e annreeeeeas 82
4.5 Embedded flash [ayOUL............ccoceiiiiiii e 82
4.6 CoONfIQUIALION SCIIPL ..ceiiitiiiieiiiiie ettt e et e et e e s e e e e e e anbe e e e e nneas 83
A7 Product REAEr TAYOUL.........cueiiiiiiiiii et b e e 85
4.7.1 eFlash product header [aYOUL ..o 85

4.7.2 QSPI Flash product header [ayOut ...........ccooiiiiiiiiiiieii e 86

0 T = T To 111V ISP 88
48.1 INitialization PRASE .......cooiiiie e 20

48.2 Configuration SCPt PRASE ........oiiiiiiiie i 91

4.8.3 Retrieve application code Phase ... 91

48.4 Device administration Phase ... 91

4.8.5 (I T= To T4 g = Vo [N ] 0 = V1= 2SR 91

e I Y [=T 0 o[0T VA 1 =T o PP PSP PPPPP 91
g O T = T [ VY v= L0 FS R (=T 0[] (= SO 94
g I R S =T =T o] o1 o TP UUTTP T PRPPP 95
4,12 SECUNLY TEALUMES ....eiiii ettt e e st e e s e b e e s e b e e s s ebe e e e e eneas 95
4.12.1  Secure Keys ManipUIALioN .........c..uueeiiiiiiiiiiiieie e 95

A S 1 T U [ o To o ) SRR 95

4.12.3  SECUIME GCCESS ...rveieiiriieeirireeee s st eeessre et e s s e e e s s reeeesssre e e e s s re e e e s asneeeessarneeesaneeeesnans 96

V£ [ To F= 1o o I SRR 96

4.12.5  Cryptography OPEratiONS .......ccccueieeiiiiieeiiiieee e itiee et e et e et e e s sbaee e s sbeeeeeane 96

O POWE e e 97
ST A [ 11 £ o [¥ o1 1 o] o I PO U PP PPPPR P PPPPPN 97
O N o] 11 (= Tox (] = USSP 97
5.2.1 BUCK DCDC CONVEIET .....eiiiiieiiiee sttt ettt 98

5.2.2 0 1 1= SRR RPTRR 99

5.2.3 O T ot (o] | S 100

6  Power DOmain COoNTIOIIEr ... ..o 101
ST R [ 011 To (Ui (T o PP P PP PT PR PRRO 101
0 A N o] ] (=T ox (1 = USRS 101
6.2.1 LOOK-UP tADIE ..o 101

6.2.2 (O] 01=] 711 o] o B PP TT PP UPPRTT 103

LR I o (oo |- Y001 1411 oo TR PP PR 104

T Brown-OUt DELECTON oo 105
4% S [ 011 To (Ui (T o OO PP U PP PT PR PRRO 105
A A N o] 11 (=T ox (1 = SRR 106
A T = (oo [ =12 0] 011 o 1SS 106

LS ] L PR RT R PR 107
S A [ 011 {0 To [¥ (o1 1 o] o I PP PP PP PP PTPRPPON 107
ST N (o] 11 (=T (0 PO PT ST 107
8.2.1 POWeEr-0n reSet frOmM PIN .....ccoii i 110
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 4 of 498 © 2023 Renesas Electronics



DA14592
Multi-Core BLE 5.2 SoC with Embedded Flash Final

SRS T S (oo [ =10 010011 o [o [P PTTT T PRPTP 111

O AIM GOt eX-M B . 112
LS T R 101 {0 o [T 1T o 112

S I N (ol 1 (=T ox (0] (= TP PP PPPTT T PRPPP 112
9.2.1 INEBITUDTES . 112

9.2.2 RETEIEINCE ...eeiii it e e e e nreeee s 114

OO Tod o= O o T a1 o ] 1= PP PPPRRN 115
O I o1 o To 18 Tox T T o PPNt 115
L10.2  AFCHIIECIUIE oottt e ettt eeeeeeeeeeeseeeeesessassssaesssesesssssssssssssesssassnnnenes 116
10.2.1  CacCheable range .......oooo i 116

10.2.2  Cache replacement SIrategY ........ccueieeiiiiieeiiiiie ettt 116

10.2.3  CACRE FESEL ..ttt 116

10.2.4  MISS ratE MONITON .. ..uviivieiieiiiiieeeieeeeeeeeeresereesrererereseeresseerreeesrsrrrrrrrrrrrrrrrrrererererere 117

ORI o (o o | =1 1 410 011 o PO PR PP RPN 117
10.3.1 Cache controller programming .........cccuuueeeieeeea e ee e e e 117

10.3.2  Miss rate monitor ProgrammMing ..........ooueeeeerieeeenrieeeesrieeeessieeeessreeesssebeeeeeneeees 117

O = U PSR PPPR 118
500t R 1o o o (U T i o T o SRS RRTR 118
0 N o o1 (=T o (U PPt 119
12 ConfIQUIADIE IMAC ...ttt et e e e e e e e e e e e e e e e aab b e e e e e e e e e e e annbeaeeeas 121
720 R [ o1 o To [§ Tox 1 To T IO PP PPPPPPPPPPPPPPPPRt 121
D N o o (=Tod (1] £ PP TUP TP PPPPPR 122
i R B 7 - 1[0 1V PP PPPPPPPPPPPPRS 122

D 0 1 = Vo [ 01 1o USRS 122

RS Y=Y 4 T Y @ ] o1 o 0 1 =T SRRSO 123
R 20 R [ 01 o o [¥ o3 1T o RO PP RPN TPPPRP 123

R T N (ol o1 1 (=T ot U YRR PPRPPPPPPPPPPPPPPRt 124

R e B e (oo | =T 010011 o F PP UP TP PPPPRP 124
14 Embedded FIash CONTrOIEr .....cooi i e e e sbee e e anee 126
0 [ o1 o To [8 Tox i To T o P PPPPUPPPPPPPPPPPPRt 126
I N (ol 11 (=T (D = RSP RRI 126
14.2.1 Reading from eFlash ... 127

14.2.1.1 Instruction access buffering ..., 128

14.2.2  WIrtiNG 10 €FIASN .....eeeiii e 128

14.2.3  Erasing the @FIash...........coooiiiiiiiii e 128

14.2.3.1 SUSPEN EraSE/IESUIME .....vveeieieeiiiciiiiiie e e e ee e r e e e e et ea e e 128

14.2.4  Standby/SIEEP MOUE ... 129

14.2.5 Special CoONSIAEratioNS...........uviiiiieiiiiiiiiie e e e e reeee e 130

I O Lo Yol S CT=T g T=T = Lo o 1 131
L 700 O O @1 o T 2 (== PRSPPI 131

15.2  Crystal OSCHAIOIS ... .eeieiiiiiiee ettt e e annneee s 132
15.2.1 Frequency control (32 MHZ Crystal) .......ccccceeei i 132

15.3 RC OSCHIALOIS ... .ttt ettt e e e e e sttt e e e e e e s abbbe e e e e e e e e eanbnbeeeaaaaaan 133
15.3.1  Frequency CalibDration .........c.uuvereeeeiiiiiieeee e e e e e e 133

T 5 T 10 o] =T PP PP OUTPPPTPN 133
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 5 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash

16

17

18

19

20 Wake-Up from Hibernation
20.1 INtrOAUCLION ....uvvveieiiiiiiiiiiiiiiiiii e
20.2  ArChItECLUIE ...eeiiiiiiee e
20.3  Programming.........ooouueeeeeeiaaaiaaiieeeeeae e s siiieeeeeae e e snnneeeeens

21

Quad SPI RAM/Flash Controller........cccccuuiiiiiiiiinens
16.1  INrOdUCHION ..oecoiieieeee e
16.2 ArChIitECIUIE ..o
16.2.1  INtEIfACE....uviiiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeee e
16.2.2  SPIMOUES ....ovvviiiiiiiieieieeeeeeeeeeeeeeeeeeveeeeeeseeeeseeaeeees
16.2.3  ACCESS MOUES .....oevvveeiieeeeiiieeeeeeeeeeeeeeeeeeeereeeaeaneees
16.2.4  ENAI@NNESS.......cccciiiieiiee it
16.2.5 Erase suspend/reSUME.........cccoverrurererniineeennnnnen
16.2.6  Low power considerations ..........ccccceeeenvveeeenenn.
16.3  Programming........cc.eeeeeeeeeeiiiiiieieeeae e siieieeee e e e s sirnneeeaae e
16.3.1  AULO MOAE .ooeviviiiiiieieieeeeeeeeeeeeeeeeeveee e eeeeeeaeeees
16.3.2 Manual mode........ccccceveeiiiiiiiiieiee e
16.3.3  Clock selecCtion..........cueveeevieeeeeiiiieiieeeeieeeeeeeeeeeeeees
16.3.4 Received dat@.......ccceevvveeeririeiiiieeeieeeeeeeeeeeeeeeeeaeeens
16.3.5 Delay line configuration ............cccccevvriiiiiieennennnn.

DMA CONEIOIET e
A R 191 o To 18 o3 1T o PP
17.2 ArChItECIUIE ..o
17.2.1 DMA peripheralS.......cccocvieiiiiiiiieee e
17.2.2  Input/output multipleXer ..........ccccvvieeeiniienenninn.
17.2.3 DMA channel operation ............ccccccovvniiiiineeneennnn.
17.2.4  DMA arbitration.......cccccceevveveiiiiieee e e e
17.2.5 Freezing DMA channels .......ccccccceeeeviiiciniineneeennn,
17.2.6  Secure DMA channel..........cccccociiiiniiiieeeeeen,
17.3 Programming.......ccccueeeeeeeeiiiiiniiieeeeeesseiisreeeeeeesssnnrnneeseeeesens
17.3.1  Memory to memory transfer ...........cccocccieeeeeennnn.
17.3.2  Peripheral to memory transfer...........cccccveeennnen.

Crypto ENQINE oo
18.1  INrOAUCTION ..ooiiiiiee ittt sreee e
18.2 ArChItECIUIE ..o
18.2.1  AES .. s
18.2.2  Operation MOAES .......ccceeiiiiiiiiiiiie e
18.2.3  HASH. ..ot
18.3 Programming.......ccccueeeeeeeeiiiiiinieeieeeeesssiinreeeeee e s e snnrnneeeeeeeeean
18.3.1 AES engine programming ........cccocccveeeersuveeeennnnen
18.3.2 HASH engine programming.......ccccccceeecvvveeereennnnn

Sleep Wake-Up Controller ...
19.1  INrOAUCHION ooeeiiiiiiieeie e
19.2 ArChItECIUIE oo
19.3  Programming.......cccueeeeeeeeiiiiiiniereeeeeessssinreeeeeeesessnrnneeeeeeeeen

General PUrpoSe ADC ... . ..ot
22 I T 11 £ To [§ o 1 oo SRS

Datasheet Revision 3.0

Dec 28, 2023

CFR0011-120-00 6 of 498

© 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

P N (ol 1 (=T ox (0] (= PP TR PRPPP 155
21.2.1  INPULCRANNEIS ... e a e 156

A N O o 1T - i [o ' (o T =1 ETR 156
21.2.2.1 ENabling the ADC ........ooiiiiiiieiiie e 157

21.2.2.2 MaNUAI MO ....ciiiiiiiiiiiee e 158

21.2.2.3 COoNtINUOUS MOAE......ciiiiiiiiiiiieie ettt a e 158

21.2.3  CONVEISION MOUES .. ..eiiiiiiiieeiiiiee ettt e e sttt e e e st e e e st e e e e snbeeeessbeeeesanbeeeessbeeeeeanes 158
21231 AD CONVEISION ...ccoiiiiiieieie e ettt e et e e e e e et e e e e e e e s ennnes 158

21.2.3.2 F YT = To 11T PP PRPO 159

21.2.3.3 Chopper MOAE ......coiiiiii e 160

21.2.4  AdditioNal SELHNGS. .. .eeiiiiiiiieiiiiii e 160

21.2.5  NON-ideal €ffECES.....viiiiiiiiiee e 160

21.2.6  Offset CaliDration...........cooiioiiiiiiiii s 161

21.2.7  Zero-Scale adjuUSIMENT ... ....cooiiuiiiiiiiiiee e 161

21.2.8 Common MOde adjUSIMENT .........eiiiiiiiiiiiiiiiee e 161

21.2.9 Inputimpedance, inductance, and input SEttiNg .........c..cccceerriieeiiiiiieee e 162

P2 T = (oo =0 0T 11 o SR 162
P A N N B LSRRI 163
P20 N 1 111 £ To 11 o 1 o o RPN 163
A N o] 11 (=T o (1 = RSSO 164
P T = 7 PSRRI 165
22,4 PrOGrAMMING . ....itteteeiiteteeiteeee e stee e atbe e e sttt e e s aabae e e s asbbe e e s aabbeeesaabbeeesaabbeeesasbeeeeanbeeeeenreas 166
23 TEMPEIATUIE SENSOI ociiiiiitiiieii ettt e et e e e st e e e e e s et e e e e s e s e e e et e e e s e snnrrnnees 168
P22 I R [ 1 £ To 11 1 1o ] o [ PP PRR 168

P I N o] 11 (=T ox (1 = PSSP 168
P22 B I (oo =T a0 1411 oo TR RPN 169
23.3.1  ADSOIULE TEMPEIALUIE ...ceiiieiiiiiiieie ettt e e e e e e e eas 169

23.3.2  Relative tEMPEIALUIE .......eeiieiiiiiee ettt e et ee e s ee e e anes 170

2 N ¥ Yo [ o 6 o T USRS 171
P22 R T 1 £ To 11 X 1o ) o [ PSRRI 171
O N o] 11 (=T ox (1 = PRSP 172
2421 Dat@a PAthS ..o e 172

24.2.2  UP/AOWN SAMPIET ...ttt e e e e e e e eas 173

e B = O |V 1 (=5 - Vo = USRS 173
24.2.3.1 Channel access and delay ..........cccccvveiieeeiiiiiiiieeee e 173

24.2.3.2 CloCK GENEIALION .....cciiiiiii it 173

24.2.3.3 External Synchronization ............ccccoeeeiiiie e, 178

24.2.3.4 Data fOrMALS ....ceeeieeiiiiieeee e 178

P o B Y 1 (=3 - Vo - PSS 181

24.2.5  DIMA SUPPOI .. s 182

24.2.6  INEEITUPDTES ....oiiiiiie ettt e e e e e s s e e e e e e n e 182

2 T wd (oo [ =2 0] 011 o PSSR 182
24.3.1 PDM INPUt 10 PCM OULPUL.....civiiiieiiiiee e ciiie e ctiee e e sitee e siaee e e staee e s sntaeeessnaeeeennes 182

A R VA O [ 01 (=T o = Lo U EUT TP 184
P2 T R [ 1 {0 To 11 ot 1o ] o [ SRR 184

P T A Y (o] 11 (=11 (1= S PRSP 185
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 7 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

25.2.1  12C DENAVIOL ... s 185
25.2.1.1 START and STOP geNEratiON .......ccccciiiiiiiiiiiiieeeieiiieiee e e e e s s s snieeee e e e e e s e saneneeees 186

25.2.1.2 Combined fOIMALS .......ceiiiieiiiiiiiiiie e s e e e e e e s sanrraee s 186

25.2.2  12C PIOLOCOIS. . .eeiieiiieie ettt ettt e et e e e e ee e aae 186

25.2.2.1 START and STOP CONAItIONS ......uuuiiiiiiiici e 186

25.2.2.2 Addressing slave ProtOCOl ...........coiueiiiiiiiieei et 187

25.2.2.3 Transmitting and receiving ProtoCoIS..........ccccvveeiiiiiiiiie e 188

25.2.3  Multiple master arbitration ... 189

25.2.4  CIOCK SYNCRIONIZAtION .......ccei it e e enreeee s 190

AT B el (oo [ =10 010011 o TP TTTT PP 191
ST 7 = LSRR 193
F24 700 R 11 {0 [T 1T o 193
W AN (o] 11 (= Tox (1] (= SR 194
26.2.1 UART (RS232) serial ProtoCol .........ccooiiiiiiiiiiiiiiiiiiieeee e 194

G A 1 (o o) Q=¥ o] o] o S PP PPP PR OTPPPPN 195

26.2.3  INEOITUPES .. s 196

26.2.4 Programmable THRE INEITUPL .......c.uviiiiiiiee ittt 197

A IR T o= To (o LV =T o 1S3 =1 £ 198

26.2.6  DIreCt tESt MOUE. .. .eeii s 198

P2 TS T = oo |- 2 0T 11 o RSSO 198
27 Smart Card INterfaCe ... 200
%0 R 11 0T [T 110 o 200

A A N (o] 11 (=T (1] (= 200
27.2.1 1SO7816-3 ClOCK gENEIAtiON ......uvviiiieeiieiiiiiiee e 200

27.2.2  1SO7816-3 timer — guard tiIMe ........c.eeeiiiiiiee ittt 201

27.2.3  ISO7816-3 €rrOr AetCHION .. .uuueieee e 201

A T e (oo [ =10 010011 o o TR PP TRTT PP 201
28 SPIINTEITACE. ... e 203
P24 70 R 11 (0o [T 1T o 203

P I AN (o] 1 (= Tox (1] (= PSSR 204

P2 I R S o B 1111113 o SRR 204

28.3  PrOgraAMMING . ...citieiee ittt ettt e sttt e s ettt e e s ettt e e s aab b e e e s e nbbe e e s anbb e e e s annbe e e e anbeeeeenreas 205
28.3.1 MASIEI MO ... . s 205

28.3.2  SIAVE MOUE.... e e anan 206

A IO TUE-To L= LWL =T =T oTo o L= USRS 207
P24 I N 11 (o 18 o 1o o PSSRSO 207

A T AN o] 11 =T 1 (1] = 208
A I (oo =T 0011 41T oo TR PP 209
30 REal TIME ClOCK ..o 210
G0 5 T 11 (o 1§ o 1 o o USSR 210
GO D2 Y od 11 1= o3 (1 (= 210
110 IR I = (oo [ =0 0] 011 o TSRS 211
31 GENEral PUIPOSE TIMEIS . uuuiiiiiiie e i i ittt e e s s s st e et e e e s e e e e e e s sn st e e e e e e sesnnntaaneeeaeesesnnnsneenes 212
G 30 000 O 1) 0o [T 110 o 212

1 O Y (od 1 =Y o U= OSSR 212
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 8 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

I3 RS B e ToTo [ =10 010011 o TR PP TR PPPTP 213

32 WALCNAOQG TIMEIS .eeiiiiiiiiiitt ettt e e oottt et e e e s e bbbt e et e e e e e s s bbbe e e e e e e e e snnbebeeeeaaeeeannbeneeeas 215
1 7720 R T 11 (e To [T 1o ) o PSS PRRRP 215
I N (ol 1 (=T ox (0] (= TP TPTT T PRPPP 216
7 B o o T [ =110 0 1T o Vo TR O P PP PP PP PTPRRP 216
1G22 T R S VA (=10 ¢ V17 L (o T [ o S 216

32.3.2  CMAC WALCNAOG ... ..eeieiiriiieiiitiie ettt e et e e e st e e e e sbneeaeaaes 217

33 INPUL/OULPUL POTES .. ittt et st e st e e skttt e s b e e e e s snne e e s nnneee s 218
120 700 R 1 11 o T [T o ) o SRR 218

I I N (ol [ (=T ox (0] (= TP PPTTT PP 218
33.2.1  Programmable pin @SSIgNMENT..........coiiiiiiiiiiiiiee et 218

33.2.1.1 [ 10T 11 RSP 219

33.2.1.2 DIreCtion CONMIOL.......ooeiiiiiie e 219

33.2.2  General PUrPOSE POIt FEOISIEIS ...cciiuriieiiiiiee e rtiee ettt e st e e e e sbree e 219

33.2.2.1 POrt data regiSter .......c.ueeiiiieee et 219

33.2.2.2 Port set data OUtPUL reQISTEN ........ccoviiiieeiiiiie et 219

33.2.2.3 Port reset data OUtPUL rEQISTEN .......uvviveeeieiiiiieeee e 219

33.2.3  Fixed assignment fuNCHONAIILY ..........cooiiiiiiiiiiiiiie e 220

33.2.4  GPIO state retention while SIEEPING ......cc.vvviieiiee i 223

B - T I o SO 225
o R 1 £ (oo [§ [ox 1 o o PP TTTT PP 225

1 B Y (od 1 (=Y o (U = SRR 225
Tt R = =TT =T PRSP TTPPRN 225

34.2.2  SYNINESIZET ..t 225

T T I =g 10111 =] PSPPSR 226

B4.2.4  RFIO ..ttt bbbt be e naaee e 226

B4.2.5  BIASING . eteiie ittt e e b et e e ba e e e e abaeee e e 226

34.2.6  RF MONITOMING coiiiiiiititie ettt e e e e e e s et e e e e e e s e annnbeeeeeas 226

G = (=T o 1153 (1 =SSR 227
35.1 AMBA DUS FEUISTEIS ...ttt ettt ah et e et e e e b e e e e nb e e e e neeas 227
35.2 MemOory CONIOIIEr TEQISTEIS ......vviiiiiee e ettt e e e e e e e s e et e e e e e e e e aanraaeees 231
35.3  eFlash cONtroller FEQISTEIS. .. ... ..uuiiiiieeee e a e e eas 238
35.4  SPI FIASh/RAM FEUISIEIS ......uiiiie ittt ettt e e e e e 243
35.5 Real time ClOCK rEQISTEIS ... it e e e e e e e aee s 257
35.6 Quadrature deCOUEr FEUISIEIS ......uiiieiiiiie ettt 265

G I A ST o ot a1 0] T =T o 1) (=] £ PSSR 267
R S I VA O oo g i o] | [=T g £=T o ] (=] £ S P PURTTT PSP 271
35.9  TIMEIS L/2/3 FEQISLEIS ...eeiieiiitiee ettt ettt ettt ettt e e et e e e e nnbe e e e e nbe e e e enaeas 294
35.10 TIMET 4 FEQISTEIS ...ttt et e ettt e ettt e e e e e s bbb et e e e e e e s bbb be e e e e e e s e anbbeeeeeaeeeseannbeneeeas 309
35.11 DCDC CONVEIEE TEOISTEIS ... .teiieiitiee et ee ettt ettt et e e et e e e et e e e e e e e ereas 312
G D2 U ) A o I =T 1) (= = TSRS 314
35.13 UARTZ FEUISTEIS. ...teteeiitite ettt ettt e ekt e e e sa bt e e e bt e e e e bt e e e e anbe e e e enbnas 336
35.14 SilICON VEISION FEQISTEIS ..uvviiiieeiiiieiiieieeee e e s et e e e e e s ss st eeeeeeesassabeeereaeessasssnreneeeaesesnnnnnes 363
35.15 Wake-up CONIOIEr FEOISIEIS ... ..uiiiiiiee ettt e e e e e eee s 364
35.16 Watchdog CoNtroller reQIStErS ........uuuiiiiie i e e e e e e e e e e s nnnnes 368
35.17 General purpoSE/ZA ADC FEQISIEIS ......ccuuriieiiee e e e it e e e e e e st e e e e e e s e et ae e e e e e e s e sanraneees 369
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 9 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

35.18 General PUrPOSE 1/O FEOISIEIS.....ueeiiiiee ettt e e e e e e eeeeas 377
35.19 General PUIPOSE FEUISTEIS ...ceceiiiieiiiiiieie e i ettt et e e s s s st e e e e e e s s st e e e e e e e s s snnraneeeaeeesnnnnnes 394
35.20 Power domain CONtrollEr FEQISTEIS .....c.ciiiviieieee et e e s e e e e e e anraaee s 397
35.21 DMA CONLIOIIET FEGISTEIS. ... itiie ettt e e e e 406
35.22 Clock generation CONtroller FEQISIEIS ..........uiiiiiiiiiiiiiieii e 428
35.23 Cortex M33 cache CONroller FEQISTEIS .....couuriiiiiiiee ettt 458
35.24 Cortex MO+ cache coNntroller FEQISIEIS .......uuuiiiee e e 464
35.25 AUCIO UNIL FTEUISTEIS .. ..eieiie ittt ettt et e e st e s e b et e e annb e e e e e nreas 470
35.26 Analog MiSCEllaNEOUS FEOISIEIS ......iiiiiiiie ettt 486
35.27 Cryplto-€NQINE FEQISTEIS . ..iii i it iititiiee e e ettt e e e e et e e e e e e e e s bbb e e e e e e s e aabbereeeeaeeaaannbeneeeas 487
36 Ordering INFOIMALION ..o e e e e e e e s e e e e e e e e aanbeeeeeas 492
37 Package INfOrMation ... e e e e e s e e e e e s s st e e e e e e e e snnrneeees 493
37.1 MOiSture SENSItIVILY [EVEI ........oooiiiiiieie e 493
37.2 WLCSP NANAING ...eeiiiiiiiieeiie ettt e b e e b 493
37.3  Soldering INFOIMEALION .........ooiiiiiiiii e e e e e e eee s 493
37.4 Package oUtlNG draWiNgS .......ccooiiiiieiiiiie ettt et e e 494
RS ST o] o 1 (o ] Y/ SRR 496
Figures
Figure 1. DAL14592 BIOCK QIBOIAIM .....eeiiiiiiieiitii ettt et e e e e 25
Figure 2. WLCSP39 ball aSSIGNMENT .......uuiiiiiiiiiiiiiiee ettt a e e e bare e e e e e e as 26
Figure 3. FCQFNS52 PIN @SSIGNIMENT.... ...ttt ettt e e e e st e e e e e e e s e abab e e e e e e e e e sanbnbeeeaaaeeean 32
Figure 4. Digital power domains and bloCKS MappPing.........ccuuveieiiieiiiiie e 76
Figure 5. POWERUP, WAKEUP, GOTO SLEEP hardware FSM..........ccccccviiiiiiiiiiie e 77
Figure 6. POWERUP timing QIagram .........ceeiieiiiiiiiiieeee e s sttt e ee e e s steee e e s e e e s s stntaeeeaaeeesnnnnsneeeaaeeean 78
Figure 7. Normal Wake-UpP tIMING ........ccciiiiiiiie e s e e e e e e e s et e e e e e e e s snntnreeeeaaeeeas 79
Figure 8. Fast WakKe-UP tIMING .....ooiriiiiiiiie ettt e e e e e et e e e e neeas 80
FIQUIE 9. BG GO-TO-SIEEP. ... eeeeee ettt ettt e et e e e et e e e e et e e e e neeas 81
FIQUre 10. DCDC GO-T0-SIEEP ..eeiiiiiiie ittt ettt e e ettt e e e bt et e e e an e e e e anbe e e e e nnbeeeeeneeas 81
Figure 11. eFlash product header [AYOUL.............coocuiiiiiiiiie e 86
Figure 12. QSPI Flash product header [aYOUL.............coouiiiiiiiiieiie e 88
Figure 13. BOOIROM fIOWCRAIT .......cooiiiiiiieiiie et e e e e e e e e 90
Figure 14. Power management unit arChit@CtUIe ............cooviiiiiiiiiiiii e 97
Figure 15. DCDC converter BloCK diagram .........o.uuuiiiiieiiiieeie e a e 98
Figure 16. DCDC converter efficienCy (ACHVE) ........uuuiiiiee i 99
Figure 17. Power domain controller block diagram.............oooccviiiiiiec i 101
Figure 18. Brown-out detector bloCk diagram .............ueiiieeiiiiiiiieece e 105
Figure 19. Reset BlOCK iagram .........cooiiiiiiiiiiie et e e 107
Figure 20. Power-on reset timing diagram .........ooo it sbe e e 111
Figure 21. Cache controller bIOCK diagram...........oocuuiiiiiiiieii et 116
Figure 22, BUS @rChItECIUIE ........ooiiiiiie ittt ettt e e st e e e e sbeeeeeaae 119
Figure 23. Configurable MAC BIOCK diagram .........c.eeeiiiiiiiiiiiiiee e 121
Figure 24. CMAC diagnostics timiNg diagram .........ueeiiiiiiiiiiiiie ettt ee e 122
Figure 25. Internal architecture of the memory CONtroller ... 123
Figure 26. Embedded flash controller block diagram..........ooocueiiiiiiiiiii e 126
Figure 27. eFlash organization ... e 127
Figure 28. ClOCK tre@ diagram ..........ccoiiiiiiiiiiei et e e e e s e e e e e e s e st ae e e e e e e s e sanreanees 131
Figure 29. Crystal 0SCIllator CIFCUILS..........uuiiiiiie e e e e e s aeees 132
Figure 30. XTAL32MHz oscillator frequency trimmiNg..........ccccuvuieieee e e 133
Figure 31. Quad SPI RAM/FIASh CONLIOIIEN .......ccoo i e e 136
Figure 32. Erase suspend/resume in aUutO MOE .........couveeeiiiiuiiiieeieeeissiiieeee e e e e e s s snrrerr e e e e e sananeeees 139
Figure 33. QSPI split burst timing for low power (QSPI_FORENSEQ EN =1) .....ccccccoiiiviiiiinennnns 140
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 10 of 498 © 2023 Renesas Electronics



DA14592

LENESAS

Multi-Core BLE 5.2 SoC with Embedded Flash Final

Figure 34

Figure 35.

. QSPI burst timing for high performance (QSPI_FORENSEQ EN=0)..........cccccvvveeeeennn. 140
DMA controller bIoCK diagram ...........cccuiiiiiii e 143

Figure 36. DMA channel diagram...........cc.uuuiiiieiiiiiiiiieece et e e e e e s st ae e e e e e e s snnaeaee s 145
Figure 37. AES/HASH archit@CIUIE ..........uviiiiiie et e e e e e e e snnraaee s 148
Figure 38. Wake-up controller block diagram............c..eeeereeiiiiiiiiiecce e 151
Figure 39. EAge SENSItIVE GPIO ......ccci ittt e e e s s s e e e e e e s e s e e e e e e e s e snnreneees 152

Figure 40.
Figure 41.

LeVel SENSILIVE GPIO ... ...ciiiiiiiie ettt e st e e sabb e e e aaes 152
Wake-up from hibernation controller block diagram .............ccccoviiiiiiiiini, 154

Figure 42. General-purpose ADC bIOCK diagram ..........ocueiiiiiiieiiiiiiee e 155
Figure 43. GPADC operation flow Qiagram ............ceeeiiiiiiiiiiiiie et 157
Figure 44. Block diagram Of the ZA ADC .........ooiiiiiiiiiie et 163
Figure 45. Audio mode data Path .............eeeiiiiiii e 164
Figure 46. Sensor mode data Path............eeiiiiii i 164
Figure 47. PGA differential CONFIQUIALION .........cooiiiiiiiiiiiie e 165
Figure 48. PGA single ended configuration............c.c.uuuiiiieiiiiiiiiiiec e 166
Figure 49. Temperature SENSOr DENAVION .........ccoii i e e e e eee s 168

Figure 50.
Figure 51.
Figure 52.
Figure 53.
Figure 54.
Figure 55.
Figure 56.
Figure 57.
Figure 58.
Figure 59.
Figure 60.
Figure 61.
Figure 62.
Figure 63.
Figure 64.
Figure 65.
Figure 66.
Figure 67.
Figure 68.
Figure 69.
Figure 70.
Figure 71.
Figure 72.
Figure 73.
Figure 74.
Figure 75.
Figure 76.
Figure 77.
Figure 78.
Figure 79.
Figure 80.
Figure 81.
Figure 82.
Figure 83.
Figure 84.
Figure 85.
Figure 86.
Figure 87.

AU o [T JU [a 18 o] [oTed 1qe [T To [ ir- o PSR 172
PCM interface fOrMALS ........c.uuuiiiiie e e e e s e e e e s e e e e e e e s 179
D2 3 1 4T o = SRR 180
TDM mode (left justified MOAE) ........coouiiiiiiii e 180
1@ 1Y/ I (0] 1 = PP PRSP 181
PDM MONO/SEIE0 FOMMALS .....veiiiiieii ittt e e e e e e e enenreeeeaee e s 181
SRC PDM input transfer fUNCHON ...........ooiiiii e 182
12C controller BIOCK diagram ... 184
Data transfer 0N the 12C DUS .........cuiiiiiiiee e 185
START and STOP CONAITIONS ......eeviiiiiiieiiiiiie et 186
7-bit ddreSs FOIMAL ........oeiiiiie e 187
10-Dit AddreSS fOMMAL ......ccoeeeiiiie e nnne e 187
Master-tranSmMItter ProtOCOI .........cccii i e e e et eeae e 188
MaSter-reCeIVEr PrOtOCOI ..........eiiiiiiiie ittt e et e s st e e e sbeeeeeanes 189
START BYTE tTANSTEI ....veiiiiiee ettt e e e e e e e e e annnnnes 189
Multiple master arbitratioN.............c.eei i e 190
Multiple master clock SYNChroNIZAtION ..........ceeviiiiiiiii e 191
UART DBIOCK GIBOIAIM ..ottt sttt e e e s 193
Serial data fOrMEAL..........ooiiiiiie e 194
Receiver serial data Sampling POINTS .......coiiiiiiiiiii e 194
Flowchart of interrupt generation for programmable THRE interrupt mode .................... 197
Flowchart of interrupt generation when not in programmable THRE interrupt mode ...... 198
Smart card (ISO7816-3) block diagram ............cceveeiiiiiiiiiiee e 200
5] od o] (o Tod e 7= o | - 1o PRSP 203
SPI Slave mode timing (CPOL = 0, CPHA = 0) ..uoiiiiiiieiiiiee e 204
Quadrature decoder bIOCK dIagram.........coouuiie i 207
MOVING FOrWArd ON XIS X..oiiiuiiiiiiiiiiee ettt ettt e et e e et e e e sbaeeeeanes 208
MoViNg Backwards 0N 8XIS X......coiuuiiiiiiiiie ittt rbr e e 208
Digital filtering and edge detection CirCUIL ............ocuieiiiiiiie e 208
Real time clock BIOCK dIBgIam .........cooiiiiiiiiiiiie e 210
General-purpose timer bloCk diagram............uuuiiiiiiiie e 212
System watchdog bIOCK diagram ... 215
Port PO and P1 with programmable pin assignment...............coeoiiiiiiiine e 218
Latching of digital pad SIgNalS..........ccccuuiiiiiie e 223
Latching of QSPI pad SIgNaAIS...........oociiiiiiie e 223
Radio BIOCK diagram .........oooiiiiiiiiiiiie e 225
WLCSP39 package outling AraWing...........ecueicciureeiieeeesiiiiieeee e e e s s ssieeeee e e e s s ssnrnnneeeeeeeen 494
FCQFN52 package outling drawing ..........cceeeoiiciiiiieieeeiesiiiee e e e s ssseeee e e e e s senreeeeee e 495

Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 11 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

Tables

Table 1: WLCSP39 Ball DESCIIPLION. ....ciiiiiiiiiiieiiee ettt ettt e e e e et e e e e e e s s abnbeeeeaaeeeaaaannes 27
Table 2;: FCQFNS2 PiN DESCIIPLION ......ciiieiiiiiiiieiiieee e e iesiiteeeeee e s s s satbreeeeaessssstsbaeeeeeeessassnnraseeaaeessannsnes 33
Table 3: ADSOIUtE MAaXIMUIM FALINGS .....eiiiiiiiiiie e e e e e e e s e e e ee e e e e e s aeees 42
Table 4: Recommended operating CONAITIONS.........coooiiiuuiiiiieiee et e e e e 42
Table 5: DC CRATACLEIISHICS ...eeiiiuviiieiiiiiie ettt e st e ettt sttt e e st e e e e s bt e e e sbbeeeesnnbeeeesanneeee s 42
Table 6: TIMING CharaCteriSHICS.........uuuiiiiie i e e e s s s e e e e e e e snsnrreeeeeaeeesannnnes 44
Table 7: Thermal CharaCteriSHICS ........ouuuiii ittt e et e e snbe e e e s nnneeee s 45
Table 8: PAD_RST - Recommended operating CONAItIONS ...........eeviiiiiiieiiiiiie e 45
Table 9: PAD_RST - DC CharacCteriStCS .......ceieiiuuriiiiiiieeeiiiiee ettt ettt ettt et ibe e sibaeaesnanaeee s 45
Table 10: BOD - DC CRAraCIEIISTICS .....ceeieeiiiiiiiiiiieee ettt e e e sttt e e e e e e s et e e e e e e s s snnbeeeeaaeeesannenes 46
Table 11: BOD - Electrical PerfOrMEanCe.........cooiuiiiiiiiiiie ittt 46
Table 12: POR VBAT - DC CharaCleriStCS ... ..uuueeiiieeiiiiiiiiiieeee e e sesiiiieee e e e e e s et ee e e e e e s s senbeeeeaaeeesanneees 46
Table 13: GP ADC - Recommended operating CONAIIONS..........ooiuuriiiiiieeiiiiiiie it 46
Table 14: GP ADC - DC CharacCteriStiCS ........ccuuueiiiiiee ittt e e e e e e eee e e e e e s aeees 47
Table 15: GP ADC - Electrical performManCe. .........couoiiiiiiiiiieiee ittt 49
Table 16: ADC audio - Recommended operating conditionS............cuvvveveeiiiiiiiiiiee e 49
Table 17: ADC audio - Electrical PErfOrManCE........cccoiiiiiiiiieei e e e e e e e e e e e e e e s ennenes 49
Table 18: ADC audio - AC CharaCteriStICS........ciiuuiiiiiiiiiie it s 50
Table 19: ADC audio - External electrical CONAItIONS ...........ooeveeiiiiiiiiiiiei e 50
Table 20: ADC sensor - Recommended operating CONAItIoNS ..........ocuveiiiiiiiieiiiieee e 50
Table 21: ADC Sensor - DC CharaCteriStICS.....uuuuuiiiieeeieiiieiiieie e e sesiieeer e e e e e sssee e ereee e e s s senrenereeeeesennnnes 51
Table 22: ADC sensor - Electrical PerformManCe ............eeiiiiiiei ittt 52
Table 23: DCDC - Recommended Operating CoNAItiONS ..........cueiieiiiiiieiiiiiee e 52
Table 24: DCDC - DC Char@CteriStICS .. ...ceuiiiutieiiieiee e ittt e e e e s e e sttt eeeae e e s e saebeeeeeeeeesasnnbeeeeaaeeesaannnes 52
Table 25: DCDC - External electrical CONAItIONS .........ooiuuiiiiiiieei e 53
Table 26: LDO_CORE - Recommended operating CONAItioNS.............coeiiriiiiiiiiiiiiiieeeiiiiiieeeeee e 53
Table 27: LDO_CORE - DC CharacCteriStCS .......cuuviiiiiiiiiiieiiiiiiiiieieeeeeeeeeeeeeeeeesssesesesesesssessssseserssersraneee 54
Table 28: LDO_CORE_ret - Recommended operating cConditions .............ccccevveeveeeeeiiiiineeeee e 54
Table 29: LDO_IO - Recommended operating CONAItiONS ...........ccccuvviiieeeeiiiiiiiieee e cccireee e e 54
Table 30: LDO_IO - DC CharaCteriSTICS . ... uvveiieiiiieeeiiieieeiiteee e sttt e ettt ettt et e e st e e e s nnreaesnnneeee s 54
Table 31: LDO_IO_RET - Recommended Operating Conditions ............cocueeieiiiiiieiiiiiee e 54
Table 32: LDO_LOW - Recommended Operating ConditioNS ...........ccuveieiiiiiieiiiiiie e 54
Table 33: eFlash - Absolute Maximum RANGS .......coouiiiiiiiiiieiee e 55
Table 34: eFlash - TiMiNG CharacteriStiCS . ........ocuuriiiiiiiiiiiie e 55
Table 35: XTAL oscillator 32kHz - Recommended operating conditionsS............ccccevvvieeeniiieeeinineeens 55
Table 36: XTAL32MHz Oscillator - Recommended operating conditions............cccccoevviiiiiieiieeeeeiinns 56
Table 37: XTAL32MHz Oscillator - DC CharacCteriStiCS .........ccieiiiiiiuiiiiiieieee it 56
Table 38: XTAL32MHz Oscillator - Timing CharaCteriStiCS..........oovuuviiiieieiiiiiiiieee e 57
Table 39: RCX Oscillator - Timing CharaCteriStiCS........ccouuviiiiie i e e 57
Table 40: RCLP Oscillator - Timing CharaCteristiCs.........ccuuuiiiieeiiiiiiiiieee e e 57
Table 41: RC32MHz Oscillaor - Timing characteristiCs............ccoiiiiiiiiiiii e 57
Table 42: Clock doubler - AC CharaCteriStICS ......uuiiieeiiiiiiiiiieie e cesieie e e e e e r e e e e e s s e e e e e e s ennenes 58
Table 43: Temperature Sensor - Electrical performance ... 58
Table 44: GPIO - Recommended Operating ConditioNS..........cocuviiiiiiiiieiiiiie e 58
Table 45: GPIO - DC CharacteriSHCS .......ceiiiiiiiiiiiiie ettt e et e e e e e e s s eenbeeeeaaeeesannenes 58
Table 46: GPIO_WAKEUP - Recommended Operating ConditionNS .............eeveiiiiieiiiieieiniieee e 59
Table 47: QSPI PAD - Recommended Operating ConditioNS............cuveieiiieiieiiiieie e 59
Table 48: QSPI PAD - DC CharacCteriStiCS ........uuviiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeseesesesesesssessssseserarerseanane 59
Table 49: Radio BLE 1M LP - Recommended operating CONditioNS...........ccocuvviiiiiieeiiiiiiiiiiieee e 60
Table 50: Radio BLE 1M LP - DC CharacteriStiCS .........uuiiiiuiiiiiiiiiiie ettt 60
Table 51: Radio BLE 1M LP - AC CharacCteriStiCS ......cuutiiiiuiieeiiiiiieiiiieeesiiieeessiaeeeesieeeeesnsaeeesnnneeee s 61
Table 52: Radio BLE 1M HP - Recommended operating coONditioNS ...........cccccvveeeeeeeiiiiiiieeeeee e 63
Table 53: Radio BLE 1M HP - DC CharaCteriStiCS.......uuuiiiiiiiiie ittt 63
Table 54: Radio BLE 1M HP - AC CharacteriStiCS ........uutiiiiiiiie ittt 64
Table 55: Radio BLE 2M LP - Recommended operating conditionS............ccccvveereeeeeiiiiiienneee e 67
Table 56: Radio BLE 2M LP - DC CharacCteriStiCS ........cicuuiiiiiiieeeiiiiiiiiieeee e sesieteeee e e e e e s e e e e e e s e 67
Table 57: Radio BLE 2M LP - AC CharacteriStiCs .........cccuuviiiiieeiiiciiiiicee e 68
Datasheet Revision 3.0 Dec 28, 2023
CFR0011-120-00 12 of 498 © 2023 Renesas Electronics



DA14592

LENESAS

Multi-Core BLE 5.2 SoC with Embedded Flash Final

Table 58: Radio BLE 2M HP - Recommended operating conditionS ...........cccccvvveeeeeeeiiiiineeeee e e 70
Table 59: Radio BLE 2M HP - DC CharaCteriStiCS.......uuuiiiiiiiiieiiiiiieiiiitee sttt siaaee e 70
Table 60: Radio BLE 2M HP - AC CharacteriStCS ........uuuiiiiiiiieiiiiiieiiieee ettt et e e sneaeeesnneeeee s 71
Table 61: Power DOmaiNs DESCIIPLION ......cciiiuiieieiee e e ittt e e e e e e s e s e e e e e e s st e e e e e e s s snnrrneeeeeeesannnnes 76
Table 62: Wake-Up MOAES OVEIVIEW.........cciiicuiieiiiee e e e ieciteee e e e e s s s staaee e e e e s sasastaeeeeaeessasnsraaeeaeesssannsnes 79
Table 63: Power Modes, Rails VOItage LEVEIS........ccoi it ee e e e e 82
Table 64: Embedded FIash LAYOUL ...........ocuuiiiiiiiiiiiiiiie et s 83
Table 65: Configuration SCript COMMEANTS .......ocuuiiiiiiiiii e ebeeee s 83
TabIe B6: MEMOIY IMAP........ueiiiiiiiiee ittt e e s bbbt e e s bbbt e e sbb b e e e sbbe e e e sbbbeeesanneee s 92
Table 67: Busy Status Register Indicative ASSIGNMENT..........ccoiiiiiiiiiiiie e 94
Table 68: ReMAPPING OPLIONS.......eiiiiiiiieiiiii ettt ettt e st e e e st st e e sbee e e e snbreeesanneeee s 95
Table 69: Security Configuration OPLIONS. ...........uiiiiiiiiiiiiii et e e ee e e e e e s aeees 95
Table 70: PDC LUT FOIMAL........i ittt e e e et e e e e e s s asbbe e e e e e e e e saaannbeeeeaaeeeaannnnes 102
Table 71: Peripheral Trigger ENCOTING........ocuuuiiiiieiiee ettt e e e 102
Table 72: Master Trigger ENCOTING .. ..uvieiiii ittt et e e e e e s s seae e e e e e e s s nnnnraeeeeaeeesnnnnes 103
Table 73: Brown-out Detectors and Default LEVEIS..........cooiiiiiiiiiieiiee e 106
Table 74: Reset Signals and REQISIEIS .......c.uuuiiiiiie s s s e e e e e s s snraee e e e e e e s ennnnes 108
TabBIE 75 INTEITUPE LIST....eeiiiiiiii ettt ettt e e s ettt e e s et e e e e nnbe e e e e nneas 112
Table 76: AHB-DMA Master FiXed PriOrti©S .......cuiieeiiioiiiiiiiie e eesiiiiie s e e e s s sieeee e e e e s sssnnreeeeeaeessennnnes 120
Table 77: ICM1 Programmable PrOMLIES .........couiiiiiiiiiei e 120
TaDIE 78: ICM2 PriOFTIES .. veeeieiee i ittt e ettt e e ettt et e e e e e st e e e e e e e s s aabbeeeeeeeeesasnsnbaeeeaaeeesaannne 120
TaDIE 79: ICM3 PrIOMTIES .. veeeieeee ittt e ettt e ettt e e e e e sttt e e e e e e s s aabbeeeeeeeeesasnnnbneeeaaeeesaannne 120
TaDIE BO: ICMA PriOFTIES .. . eeieiee e ittt e ettt e e e e e ettt et e e e e e s et e e ee e e s s anbbaeeeeaeeesaansnbaneeaaeeeaaannne 120
TaDIE BL: ICIMS PrIOTIES ....eeeieeeeiiiitie it e ettt e e e e e et e et e e e e e s s aanbbe e e e e ee e e aannnbaeeeeaeeeaannnnes 120
Table 82: CMAC DiagnOStIC SIQNAIS ......ccoiiiiiiiiiiie e e e e e e e e e anees 122
Table 83: Memory Controller Masters ACCESS MELIICS.......uuuiiiiiiiiiiiiiiie e 124
Table 84: Memory SegmeNnts DESCHPLION .......uuuiiiiie e e s e e e s s e e e e e e s s snnraeereeeeesennnnes 124
Table 85: Use Cases and eFlash Wait CYCIES.........cooiciiiiiiiii e e e 127
Table 86: DMA Served PeriPheralS...........ooiiiiiiiie ettt e e e e e e e e e e e e sennees 144
Table 87: ADC INPUL ChaNNEIS.......ooiiiiiiie ettt e e e e e e e nneas 156
Table 88: GPADC External Input Channels and Voltage RaNge ........ccceeviiieieiiiiie i 156
Table 89: ADC_LDO Start-Up DEIAY .........ccuuuiiiiiiiiieiiie ettt 157
Table 90: ADC Sampling Time Constant (TADC_SMPL) . ...coeiuuiriiiriiiie e 159
Table 91: ENOB in Oversampling MOGE .........cooiiiiiiiiiie et 160
Table 92: GPADC Calibration Procedure for Single-Ended and Differential Modes......................... 161
Table 93: CommOon Mode AJUSTMENT.......oo ettt e e e e e s e ee e e e e e e annees 161
Table 94: PCM_FDIV_REG Programming EXampPle ... 173
Table 95: Fractional and Integer Only Clock Divisors for Various PCM Frequencies and Sample

R B .. s 174
Table 96: 12C Definition of BitS iN FirSt BYLE........cuiiiiiiiiiiiiiie et e s e e e e e e e e ennnes 187
Table 97: UART/2 Baud Rate Generation 0N DIVIN ..........uiiiiiiiiiiiiiieiee e e sssaeee e e 194
Table 98: UART/2 Baud Rate Generation 0N DOUDIET ............coiiiiiiiiiiie e e 195
Table 99: UART INLEITUPL PHOMLIES .....eveiiiiiiiie ettt st 196
Table 100: SPI Modes Configuration and SCK STAtES...........eieiiiiiieiiiiieiiee e 204
Table 101: SPI TimMiNG PAramMELEIS ........cooiiuiiiiiiiiiie ettt aebe e e enbe e neeas 205
Table 102: Timers BIOCK FEAtUrES OVEIVIEW .......c.oiiiiiiiiiiiiiie e ee et et e e e s e siieee e e e e e e e snareeeeeaeeeaennnees 213
Table 103: TImers BIOCK INPUE GPIOS ... ittt e e e e e e e e e e e enees 213
Table 104: Fixed Assignment of Specific SIGNaAIS ........cc.uuuiiiiiiiii s 220
Table 105: RegISIEr MAP SYSB ... ...ttt e e e e e e s s et e e e e e e e e e s e aanabeeeeaaeeeaannnees 227
Table 106: QSPI_ARB_REG (0X50060400) ........uutteiiriiieiiiiieesaiieeessiieeesasreeesssteeessnsseesssnsneeessssnes 227
Table 107: BRIDGE_REG (0X50060404).......ccciiuuiiaiiiieeiaiieeesaiteeessiieeesansteeesssteeessnsteeessnsseesssssses 228
Table 108: FLASH_ARB_REG (OX50060408) ........cciouteiieerieeiiieesnteeaneeaseeeeseeeesseeesseesnseeesseeessees 228
Table 109: RegiSter Map DWWV ........uieiiiiiee ettt e e s s e e e e e e s s s e e e e e e s s snnnraneeeaeeesannnnes 228
Table 110: AHB_DMA_PL1_REG (0X30020000) ......cuuueieiiurreieiiireresniieeesasreeesssieeessnreessssneeessnsnes 229
Table 111: AHB_DMA_PL2_REG (0X30020004) .......uetiiuiieiieeiiieesiieeenieeesieeesnieeesseeesseesneeesnneeesseens 229
Table 112: AHB_DMA_PL3_REG (0X30020008) ........cteiueeieeeiiiresireeanieeesieeesreeesiseesseessseeesnneeesseess 229
Table 113: AHB_DMA_DFLT_MASTER_REG (0X30020048).......cccuttiiiraiiiieiieeesiieeeieeesieeesveeeseeens 229
Table 114: AHB_ DMA_WTEN_REG (0X3002004C)......ccciiiuurieiiiriieiiiirresaireeesssieeessnsreesssnssenessnssnes 229
Table 115: AHB_DMA_TCL_REG (0X30020050) ........uutieiiiriieiiiiieeisiieeesasreeesssneeesssssesessnssesessssenes 230
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 13 of 498 © 2023 Renesas Electronics



DA14592 RENESAS

Multi-Core BLE 5.2 SoC with Embedded Flash Final
Table 116: AHB_DMA_CCLM1_REG (0X30020054).....ccccicuuiieiiiiieeiniieeesaiieeesaiieeessnsreeesansnenessnssns 230
Table 117: AHB_DMA_CCLM2_REG (0X30020058)......ccccuutieiiiriieiiiieeesaireressireeessnsreeessnsrenessnsnees 230
Table 118: AHB_DMA_CCLM3_REG (0X3002005C) ....ccciiuriieiiiiireiiiieeesaiieeesssreeesssrenesssrenessssees 230
Table 119: AHB_DMA_VERSION_REG (0X30020090)........cceeimureieiiiieeesaireeeeniieeessnreeesssreeessnsees 231
Table 120: Register Map MEMOCTRL .....oooiiiiieic ettt e e e e s s e e e e e e s s snnraae e e e e e e sannnnes 231
Table 121: MEM_PRIO_REG (OX50060004) ........coteiitiiieiiiiiteiiiieeessiieeesasteeesssieeessssesessnssesessssses 231
Table 122: MEM_STALL _REG (0X50060008).........ccccuurieiiirieeiiirieeseireeesaisreeesssteeessssreeessnsseeesssssnes 232
Table 123: MEM_STATUS_REG (0X5006000C) .....cccuuutieiiiiieeiiiieeeseiieeesenteeeessreeesenreeesennrneesennnnas 232
Table 124: MEM_STATUS2_REG (0X50060010)........cuuieiiiriieiiirieeieiieeeseiireeeessreeesesnreessennseeesssnenas 233
Table 125: CMI_CODE_BASE_REG (0X50060020)........ccccuutteiiiiireiiiieiesasreeesssieeessnsseessssssenessssnnes 234
Table 126: CMI_DATA BASE_REG (0X50060024) .......ccoiiuiieiiiiieeiiiieeessiteeessiieeessssreeesesreeessnseeas 234
Table 127: CMI_SHARED_BASE_REG (0X50060028) .........ccciituiieiiiiireiiiieresniieeessnnreeesssreeessnsens 234
Table 128: BUSY_SET_REG (0X50060074)........cuutiiiiiiieiiiiiieiaiieeesasieeesasseeesssseeesssssesessssseeesssssees 234
Table 129: BUSY_RESET_REG (0X50060078) .....ccccuutieiiiiiieiiiiieesniieeesasreeesssineessnssesessnssenessssnees 236
Table 130: BUSY_STAT_REG (0X5006007C)......cceeiiuiiieiiiiieeiiiieeesniieeesasreeesssieeessnsseesssnsseeessssnees 237
Table 131: Register Map FCU. ... e e s s e e e e e e s s s e e e e e e s s snnntaneeeaeeesannnnes 238
Table 132: FLASH_CTRL_REG (OX50060100) .....ccciiureieiiiiiieiiiiieesniieeesssreeesssieeesssreeessnssenessssnes 239
Table 133: FLASH_PTNVH1_REG (0X50060104) .......cccoveeeeeeeeeeeeeeeeeeieeeieeeeeseseeeseseseesesesenenennas 242
Table 134: FLASH_PTPROG_REG (0X50060108) .........cccvovrriereereeerereieeeieeeeiesesesesesssessssesesesennas 242
Table 135: FLASH_PTERASE_REG (0X5006010C) ........cccovvveeeeeeeeeeeeiereieeeeeeseseseseseseesesssesennas 242
Table 136: FLASH_PTME_REG (OX50060110)......ccccuuiieiiiiiieiiiiieessiineesasreeesssseeessssseesssnsseeesssssees 242
Table 137: FLASH_PTWK_SP_REG (0X50060114) .....ccciiiuuiieiiiiieesiiiieeseiieeeesiieeessssreessesrenessnnenas 242
Table 138: FLASH_PTERASE_SEG_REG (0X50060118) ......ccccviteiiiiiieeiiieeeesiiieesesiieeeeensreeessnnenas 242
Table 139: FLASH_RTERASE_TOT_CNT_REG (0X5006011C) ....ccccvvvveiiiiireeiiiieessiieneeeireeeseneeeas 243
Table 140: FLASH_RTERASE_SEG_CNT_REG (0X50060120).........ccuuteiiriiieiiiieeesiiieneeanieeeessnnenes 243
Table 141: Register Map QSPIC ... ... ittt e e e e e e e s e bbbeeeeaaeeeaananees 243
Table 142: QSPIC_CTRLBUS_REG (0X34000000) ......ccciiuriieiiiiereiniiieeesnrreeessnieeesssreeesssseeessnnnes 244
Table 143: QSPIC_CTRLMODE_REG (0X34000004) ......ccuutteiiiiiieiniieeesaiieeessiienessnnieeesssseeessnsneas 244
Table 144: QSPIC_RECVDATA_REG (0X34000008) ......ccuutieiiiiireiiiieeesaiieeessiieeessereeesssreeessnneeas 247
Table 145: QSPIC_BURSTCMDA_REG (0X3400000C)........ccciiiiiieiiiieeeeiiieeeesiteeesenareeesennveeesennnnas 247
Table 146: QSPIC_BURSTCMDB_REG (0X34000010) .......uoeeiiiiieeiiiiieeeiireeeeeireeeseiree e e eivee e e 248
Table 147: QSPIC_STATUS REG (0X34000014) .......uuiieiiiiieeiiiieeeseiieeesetteeessiieeessssteeeeenraeeeennneas 249
Table 148: QSPIC_WRITEDATA REG (0X34000018)......cccuuteiiiiiieiiiiieeeiiieeeesiieeesssnreeesesreeessnnenas 249
Table 149: QSPIC_READDATA REG (0X3400001C) .....ccicuuiieiiiiiieiiiieeeseiteeessiteeessssseeesesseeesssnenas 250
Table 150: QSPIC_DUMMYDATA_REG (0X34000020) .......cceeiiurireiiiirreeaireeeesiieeessssrenesssreeessnseees 250
Table 151: QSPIC_ERASECTRL_REG (0X34000024) .......uvvteiiiiieeiaiiieeeeiieeeesiieeesensnenessnsneeessnseeas 250
Table 152: QSPIC_ERASECMDA_REG (0X34000028) .......uuveiiirireiiiiieeeaiieeeesiieeessnnreeessnssenessnsnees 251
Table 153: QSPIC_ERASECMDB_REG (0X3400002C).......ccceiiiiiieiiiieeeaiiieeeesiieeesseieeesssreeessnnneas 251
Table 154: QSPIC_BURSTBRK_REG (0X34000030) .....cciuvtteiiiiereiiiieresarieeesnsieeesansreeessnsneeesssnnes 252
Table 155: QSPIC_STATUSCMD_REG (0X34000034).......ccuteiiiiiieiiiiereaaireeeeniieeesansieeessnsreeessnnees 253
Table 156: QSPIC_CHCKERASE_REG (0X34000038).......c0ctciiuiiieiiiieeeiiiieeeesiieeesesnreeesensveeesennenas 254
Table 157: QSPIC_GP_REG (0X3400003C) ....ccuuuiieiiiiiieiiireeeseite e e s eite e e s et e e e staa e e s entee e e ennraeeeennnnas 255
Table 158: QSPIC_AWRITECMD_REG (0X34000040).........cccvoveverereeereeeeeieeeeeeeieseeseseeeeseessesennas 255
Table 159: QSPIC_MEMBLEN_REG (0X34000044) ......cciicuiieiiiiieeeeiieeeseiieeeesiieeessnsteeesesreeesssnenas 256
Table 160: RegISter MaP RTC ... ..ottt s et e e s s b e e s enbe e e e e aneas 257
Table 161: RTC_CONTROL_REG (0X50000400) ........cueeiiuriieiiiiieeseiieeesasreeesssreeessnsseeessnssesessssnns 258
Table 162: RTC_HOUR_MODE_REG (0X50000404) .....ccccuutteiiiiieeeiiiieeeeireeeesiieeessnsreesssnsreeessnsses 258
Table 163: RTC_TIME_REG (0X50000408) ........cuuteiiiiireiiiiiieeiiiiieesaiieeesasseeessssesesssssesssssssesesssssees 258
Table 164: RTC_CALENDAR_REG (0X5000040C).......ccciiiuuiieiiiiieeaaiieeesaireeesssneeessssnenessnsseeessssenes 259
Table 165: RTC_TIME_ALARM_REG (0X50000410) ......ccccuutteiiirireiiiieeeaniieeessiieeesanreeesesreeessnneeas 260
Table 166: RTC_CALENDAR_ALARM_REG (0X50000414).......cuuteuiiiiieiiiiieeesiieeeeeniieneeennieeeesnneeas 260
Table 167: RTC_ALARM_ENABLE_REG (0X50000418) ........cccooveveveveeeeeeeeeeeeeieieeeseeeseseeeeeeesenenennas 261
Table 168: RTC_EVENT_FLAGS_REG (0X5000041C) .....cuutiiiiiiiieiiiieesiiieeessiieeessiiee e s seieeesenneas 261
Table 169: RTC_INTERRUPT_ENABLE_REG (0X50000420) ......cccoiiuutieiiiiiienniieeessiieeeeeiieeessnneeas 262
Table 170: RTC_INTERRUPT _DISABLE_REG (0X50000424) .......cccccuuteiiiiieeeiiiieeeesieeeeenveee e 262
Table 171: RTC_INTERRUPT_MASK_REG (0X50000428) ........cuuteiiiiieeiiiiieeesiieeesesiieeeeesvneesesnnnas 263
Table 172: RTC_STATUS_REG (OX5000042C) .....cciiuiiieiiiiieeiiiieeessiieeessiteeesssreeessnreeesensseeessnnneas 263
Table 173: RTC_KEEP_RTC_REG (0X50000430) ......ccuteiiuriieiiiiiiessiieresasreeesssseeessnssenessnsseeessssnees 264
Table 174: RTC_EVENT_CTRL_REG (0X50000480) ......cccuvtteiiiiiieiiiieiesaiieressiieeesassseeessnssenessssnees 264
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 14 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

Table 175:
Table 176:
Table 177:
Table 178:
Table 179:
Table 180:
Table 181:
Table 182:
Table 183:
Table 184:
Table 185:
Table 186:
Table 187:
Table 188:
Table 189:
Table 190:
Table 191:
Table 192:
Table 193:
Table 194:
Table 195:
Table 196:
Table 197:
Table 198:
Table 199:
Table 200:
Table 201:
Table 202:
Table 203:
Table 204:
Table 205:
Table 206:
Table 207:
Table 208:
Table 209:
Table 210:
Table 211:
Table 212:
Table 213:
Table 214:
Table 215:
Table 216:
Table 217:
Table 218:
Table 219:
Table 220:
Table 221:
Table 222:
Table 223:
Table 224:
Table 225:
Table 226:
Table 227:
Table 228:
Table 229:
Table 230:
Table 231:
Table 232:
Table 233:

Datasheet

RTC_PDC_EVENT_PERIOD_REG (0X50000488) .......cccvteiieeiiiieriereieeesireesneee e 264
RTC_PDC_EVENT_CLEAR_REG (0X5000048C).......ccciuieiieeairierieeanireesineesnneeesnee e 264
RTC_PDC_EVENT_CNT_REG (0X50000494).......cccciuiiiiieiieeaiiee s esieee s snee e 264
Register Map QDEC ... ... e e e r e e e e s r e e e s e e e aeeeaaanne 265
QDEC_CTRL_REG (0X50000500)......0c0ciuteireeirererrerennreesreesreeesnesssseeessnesssneeesnessnsees 265
QDEC_XCNT_REG (0X50000504) .....cceeiureerureeireresresasieeesireesresesresssneeessnessnneeesnessnneess 265
QDEC_YCNT_REG (0X50000508) ......ccciureieeeaieresieeasieeeseeeaseeesnreeesseeessseessseeessessnsens 265
QDEC_CLOCKDIV_REG (OX50000500C) .......ceeiitieeinieeasiieesieeaieeesnieeesseeesseeesseeesnnesensenes 266
QDEC_CTRL2_REG (OX50000510) ....eeeiuvreineeeaieresnieeeseeeeseeeseeeesneeeesseeesseessseeesnsessnsens 266
QDEC_ZCNT_REG (OX50000514) .....uetiiiiieiieeaieeesteeesieeesiteeeiee e sebe e sbeeessnesssreessabeeenneeas 267
QDEC_EVENT_CNT_REG (0X50000518) .....ccccuieiiiiaiieeniiieaieeesieeesieeesieessreeesnneeseeeas 267
REQGISIEr MAP SP ...ttt e e e e e e e s snbbe e e e e e e e e e aaanees 267
SPI_CTRL_REG (0X50020200) .....cccititeiurierireeateaesreeesireesireesreeessseessseessnnesssseeessnessnseess 268
SPI_CONFIG_REG (OX50020204)......ccceiuteiteeaieieiieeasieeesiteessteeesibeeesseeessneessnseesnneesnseess 269
SPI_CLOCK_REG (0X50020208) ......cceruererreerireerreresireesneeessreesressssneesnessssesesnesssneenes 269
SPI_FIFO_CONFIG_REG (0X5002020C)......ccccuteirererreeireeenineesreeesreesneesnneeesnesssnneenes 269
SPI_IRQ_MASK_REG (0X50020210) .....0ceesureerireerreresireesneeesineesreeessneesnesssresesnesssneenes 269
SPI_STATUS_REG (0X50020214) .....ceicuiieiuieesieeaiieesieeesieeesieeesnteeessseessesenseeesseeesseeenns 270
SPI_FIFO_STATUS_REG (0X50020218) ......ccccuteitireiieeaniieanieeesieeesneeesneeeenseeeseeessseeenes 270
SPI_FIFO_READ_REG (0X5002021C).......c.cocvevevererrerieerereeeieieeeeieseseseeeseseessesessesenennas 270
SPI_FIFO_WRITE_REG (0X50020220)......ccuttitiieriteianiieenieeaieeesbeeesieeesinessneessnneeenseeas 271
SPI_CS_CONFIG_REG (0X50020224) .....cceiueiiteieiieianieeesieeeenieeesteeesieeesiae s sbee e snbeeennees 271
SPI_TXBUFFER_FORCE_REG (0X5002022C) .......uetiiiieiiiaiieeesiieeesiieesiaee v sivee e 271
REGISLEr MAP 12C ... ettt e e e e e e e e e e s e s e e e e e e e e e e aaanees 271
I2C_CON_REG (0X50020300).....cccutteitererureeaieeasiriesreeesireesreeaseeessresesssessssesssseesssnessnnes 273
[2C_TAR_REG (OX50020304)......ccitteitiieiurieaieeesireesreeesireesneesteeessbessssseessneesneeesnneesnnes 274
[2C_SAR_REG (0X50020308) .....cccuveeirererireeaieeesireesresessreesnessneeesnnesssnneessneesneessnnessnnes 275
12C_HS_MADDR_REG (0X5002030C) .......utiireieirierreeesireesreesreeesressnseeesseeesnesesnnessnnes 275
I2C_DATA_CMD_REG (0X50020310) .....ccuueiiireeirierrenesireesneesreeesiresssseeesineesneeesnneesanes 275
[2C_SS_SCL_HCNT_REG (0X50020314) ....cccueteiuiieiieeesiieesieeenieeesneeeesseeessenesneeesneeeenees 276
[2C_SS_SCL_LCNT_REG (OX50020318) ....cecvereruureiierarueeeseeeanieeesneeeasseeesseeesseessneesenees 277
I2C_FS_SCL_HCNT_REG (0X5002031C) ..ceiiteeeiteieiieeaaireesieeaieeessieeesieeesseeesseessnneeanees 277
I2C_FS_SCL_LCNT_REG (0X50020320).....ccuuteitueeiiereiurieaieeaaieeesieeesieeesseeesseessneeeenees 277
[2C_HS_SCL_HCNT_REG (0X50020324).......ueteieieiieeaiiieeaieaaaieeeanieeesieeesseeesneessneeeenees 277
[2C_HS_SCL_LCNT_REG (0X50020328) .....ccutteririeiieiariiiesieeaieeesireeesieeesieeesneeesenee e 278
[2C_INTR_STAT_REG (OX5002032C) ...cciuveiiieeeieieiieeesiieesieeateeesireeesseeesieeesbeeeseneesnns 278
I2C_INTR_MASK_REG (OX50020330) ...ccuveeeveeeireeireeesireesieeaieeesireeesseeesinessseessenessnnes 280
I2C_RAW_INTR_STAT_REG (0X50020334).....cccuuteiriieiirienieeaieee e esieeesinee e 281
[2C_RX_TL_REG (0X50020338).......ccciuuterireeaireeniniesreeesireesreesseeessresasseeessneesneeessneesnnes 283
[2C_TX_TL_REG (OX5002033C) .....eeeireierireiiieeesiriesreeesireesineesnee s s asnee s e sneeesnneesnnes 284
[2C_CLR_INTR_REG (0X50020340) .....ceeiutreiuererieeeaieeeseeeeseeeanseeeseeeesseeessenesnseeesneesannes 284
I2C_CLR_RX_UNDER_REG (0X50020344)........cocveverererereeeeeeeeeieieesisieeeeessssessenennas 284
I2C_CLR_RX_OVER_REG (0X50020348) .......ceeiuieiieeesiieesieeanieeeseeeenseeesseeesneeesneeeenees 284
I2C_CLR_TX_OVER_REG (0X5002034C) ....cteteiteieireeaiiriesieeaateeesnieeesieeesseeesseessnneeanees 285
I2C_CLR_RD_REQ_REG (0X50020350) ....ccestueerteeeareraaureesneeanieeesnreeasseeesseeesnseesssnesannes 285
I2C_CLR_TX_ABRT_REG (0X50020354) .....ccteteitiieiieiesiiiesieeanieeesieeesieeesieeesieeesneee e 285
I2C_CLR_RX_DONE_REG (OX50020358) .......ceeiuuieiieraririeiieeaieeesireeesieeesineesneeeseneesnees 285
I2C_CLR_ACTIVITY_REG (0X5002035C).....cuuteiuiieiieiaiirieiieeaiieesireeesieeesieeesneeesenee s 285
I2C_CLR_STOP_DET_REG (0X50020360) ......ccctuteiieiaririeiiieaieeesiieeesieeesieeesneeesenee e 286
I2C_CLR_START_DET_REG (0X50020364) .....c.ceeeireieiirieiieeeiieesreeesieee e 286
I2C_CLR_GEN_CALL_REG (OX50020368).......ccctuteirereririenireeiieeesiresasieeesineesneeessnee e 286
[2C_ENABLE_REG (OX5002036C) ....cctuteiuueeeieeesiiresieeesneeeseeeanteeesneeeenseeessenesnseeesnsessnnes 286
[2C_STATUS_REG (0X50020370).....ccuuteiureeareeerineesreee e sreessreeessnesesneeesseeesneeesnnessnnes 287
[2C_TXFLR_REG (OX50020374) .....oeiiiteieireeeieeesieee e siree e 288
[2C_RXFLR_REG (OX50020378) .....eeeiteteiureeaieeeiteeesreeesseeessesanteeesstesssseeesssessnseessnsessnnes 289
[2C_SDA _HOLD_REG (0X5002037C)....cciutiiueeaiiieiieeesireeseeeanieeessreeesseeesseeesseessnnessnnes 289
12C_TX_ABRT_SOURCE_REG (0X50020380) ......ccccuuteiurieiiieaieeeiieeesieeesseeeaneeeesneeeanees 289
[2C_DMA_CR_REG (0X50020388).......0ceeiuueiiieiaririeiieeesireesreassieeessbeessseessseesssseesssnessnnes 291
I2C_DMA_TDLR_REG (0X5002038C)....cccuueiiteiariiieiieeasireesieeasieeesireeasseeesseessneessanessnnes 292

Revision 3.0 Dec 28, 2023

CFR0011-120-00 15 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

Table 234: 12C_DMA_RDLR_REG (0X50020390) .......ccciuteirieirererireeanieeesieeesreeesireesneesnenesnesesneens 292
Table 235: 12C_SDA_SETUP_REG (0X50020394) ......ccccuteiiieiiirerireeeiee et e siee s e sree e seneeennees 292
Table 236: 12C_ACK_GENERAL_CALL_REG (0X50020398) .......c.cueeiieeiiirierreeesiree e snieeesree e 292
Table 237: 12C_ENABLE_STATUS_REG (0X5002039C).......ccccturerrieiieeainienieee e snee e e ennees 293
Table 238: 12C_IC_FS_SPKLEN_REG (OX500203A0) ......ccccuteirererireeiieeanineesreeesireesreesnesesnnessnnees 294
Table 239: 12C_IC_HS_SPKLEN_REG (0X500203A4) .....ccccueeiriierireeiiee et snee e 294
Table 240: Register Map TIMER ........c.uuiiiiiiii ettt s b e e s et e e e e eaeas 294
Table 241: TIMER_CTRL_REG (OX50010300)......cccituttteiirreeeiiireeesntreeesasteeesssreeesssreessssneeessnsneas 295
Table 242: TIMER_TIMER_VAL_REG (0X50010304) .....cccuttteiiiieieiiiieeeseiiee et 297
Table 243: TIMER_STATUS_REG (OX50010308) ......uuutteiirriieiiirieeeaiiieeesaireeessireeesssreeesesreeesennneas 297
Table 244: TIMER_GPIO1_CONF_REG (OX5001030C) .....cutteiiiriieiiiieeesnireeeeaiieeesaineee s e s 298
Table 245: TIMER_GPIO2_CONF_REG (0X50010310) ......cuuteiirrereinireresnrreresanreeessnreeesssrenessnneas 298
Table 246: TIMER_SETTINGS_REG (0X50010314) .....ccciiuriieiirireiiiieeeseiree e e e 298
Table 247: TIMER_SHOTWIDTH_REG (OX50010318) ......uvvvieiiiriieiiieeeesiiee e st 298
Table 248: TIMER_CAPTURE_GPIO1_REG (0X50010320).......cccccreemireeeinierreresireesneesnreeesneeesneens 298
Table 249: TIMER_CAPTURE_GPIO2_REG (0X50010324).......ccccciiiiiiiinieieiiee e snee e 299
Table 250: TIMER_PRESCALER_VAL_REG (0X50010328) .......ccicteiiieeiinierreresireesree e snee e 299
Table 251: TIMER_PWM_CTRL_REG (0X5001032C) .....ccuutieiiiiiieiiieeesiiiee et 299
Table 252: TIMER_GPIO3_CONF_REG (0X50010334) ......cutiiiiiiiieiiieeeeiiieeessiiee e s 299
Table 253: TIMER_GPIO4_CONF_REG (0X50010338) ......cutteiiiiiieiiiieieiiiieeesniieeessireeessereeesseneas 299
Table 254: TIMER_CAPTURE_GPIO3_REG (0X5001033C) .......uvteiiiiiieiiiieeeniieee s e 300
Table 255: TIMER_CAPTURE_GPIO4_REG (0X50010340)........ccteimiiieeiiirieeeaiieeeseiiee e e 300
Table 256: TIMER_CLEAR_GPIO_EVENT_REG (0X50010344)........cuuteiiiiiieiiiiiee et 300
Table 257: TIMER_CLEAR_IRQ_REG (OX50010348).......ccuutteiiiriieiiiieeeiiree e 300
Table 258: Register map TIMERZ2/3........oo oottt e e e a e e e e e anees 301
Table 259: TIMER2_CTRL_REG (0OX50010400)........cuuttteirrereiinreeesnireeesssreeesssreeessnreeesesneee s 302
Table 260: TIMER2_TIMER_VAL_REG (0X50010404) ......cccvtiitiieirieaieeenieee e snee e e 303
Table 261: TIMER2_STATUS_REG (0X50010408)......ccccuteireeirereririeiieeesineesreeesieeesneesnesesnnesennees 303
Table 262: TIMER2_GPIO1_CONF_REG (0X5001040C) ......cciitireririeiieeeiieesieee e e 303
Table 263: TIMER2_GPIO2_CONF_REG (0X50010410).....ccceiiuriieiiiiereeiiieeeesiieeeseireeeseeieeeseneeeas 304
Table 264: TIMER2_SETTINGS_REG (0X50010414) .....coiuuiieiiiiiee ittt 304
Table 265: TIMER2_SHOTWIDTH_REG (0X50010418) ......eeteiiiiiieiiieieiaiiee e ettt 304
Table 266: TIMER2_CAPTURE_GPIO1_REG (0X50010420).......cccimuteteiiireeeaniieeeeaiieeeeeiieeesenieeas 304
Table 267: TIMER2_CAPTURE_GPIO2_REG (0X50010424).......cccuiiiieiiiiiieiiiieee e 304
Table 268: TIMER2_PRESCALER_VAL_REG (0X50010428) ........coccutteiiiiiieiiiiiee e 305
Table 269: TIMER2_PWM_CTRL_REG (OX5001042C) ......uuttiiiiiiieiiiiee sttt 305
Table 270: TIMER2_CLEAR_IRQ_REG (0X50010434)........ccteiiiriieiiiiieiiiiene st e s 305
Table 271: TIMER3_CTRL_REG (0X50010500)......c..0uttiuierreeiieiesireeeieeesineesree e e sinee e sneeesneees 305
Table 272: TIMER3_TIMER_VAL_REG (0X50010504) ......cccuttiitiieririeaiieeniiee e 306
Table 273: TIMER3_STATUS_REG (0X50010508).......ccuuteiiieiriierireeeieeesieee e sineesnee e 306
Table 274: TIMER3_GPIO1_CONF_REG (0X5001050C) .....ceeiiiiiieiiiiiieiiiieeeeaiieee st e e eiieee s 307
Table 275: TIMER3_GPIO2_CONF_REG (0X50010510).....cceeiiuriieiiiiireiaiieeeesiieeeseiieeeseeieeeseneeeas 307
Table 276: TIMER3_SETTINGS_REG (0X50010514) ....cciiutiieiiiiiieiiiieee et siiee e st eeiee e 307
Table 277: TIMER3_CAPTURE_GPIO1_REG (0X50010520).......ccctttreeeiiirereiniiieeeaiieeeeeiieeeseneeeas 308
Table 278: TIMER3_CAPTURE_GPIO2_REG (0X50010524).......cccomiuiiieiiiiiieiiiiiee et 308
Table 279: TIMER3_PRESCALER_VAL_REG (0X50010528) ......cccosiuutteiiiiiieiiiiiee et 308
Table 280: TIMER3_PWM_CTRL_REG (OX5001052C) ......cutteiiiiiieiiiitesniieee s 308
Table 281: TIMER3_CLEAR_IRQ_REG (0X50010534)........ccceiiuriieiiiiiieiiiiine s e 308
Table 282: Register Map TIMERAZ ...ttt e e e e e e e e e e e e e aennees 309
Table 283: TIMER4_CTRL_REG (0X50020A00) .....cc.uvtiririeririeiriiesireesiee et sree e sinee e e s 309
Table 284: TIMER4_TIMER_VAL_REG (0X50020A04)......cccuttiitiiairieiiee et sree e 310
Table 285: TIMER4_STATUS_REG (0X50020A08) ......ceeiiiiiieiiiiiiesiiieeesaiieeesaiieeessnbeeesenbeee s 310
Table 286: TIMER4_GPIO1_CONF_REG (0X50020A0C) .......ccciuieirieireeanieeerreee e snee e sneee e 311
Table 287: TIMER4_GPIO2_CONF_REG (0X50020A10) .....coviirireririenieeereeesreee e e 311
Table 288: TIMER4_SETTINGS_REG (0X50020A14).....ccuuuiiiiiiiieiiieee ettt 311
Table 289: TIMER4_CAPTURE_GPIO1_REG (OX50020A20) ......cteiiiriieiiiiiieeiiieee et eeeiieee e 311
Table 290: TIMER4_CAPTURE_GPIO2_REG (OX50020A24) ......ccoviiiiieiiiiie et 312
Table 291: TIMER4_PRESCALER_VAL_REG (0X50020A28) ......cccoiiutteiiiriieiniiiee s s e 312
Table 292: TIMER4_PWM_CTRL_REG (OX50020A2C) ......cuttiiiiiiieiiiieeesiiee e 312
Datasheet Revision 3.0 Dec 28, 2023
CFR0011-120-00 16 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

Table 293:

TIMER4_CLEAR_IRQ_REG (0X50020A34) «.....veovveeeeeereeerereeeseeseeessessesseeseesseessesesesesene 312

Table 294: Register Map DCDC........uuiiiii e e e e e s e e e e e e s e st taa e e e e e e e s e snnraeeeaaeessannnnes 312
Table 295: DCDC_CTRL_REG (0X50000300).......cccimuutieiiuiriieiiireeesaiieeesasreeesssreeesassseesssnsseeesssseees 313
Table 296: Register Map UART ...t e e e e s s s e e e e e e s s santa e e s eeeeesasnnnraneeeaeeesannnnes 314
Table 297: UART_RBR_THR_DLL_REG (0X50020000).......ccceittrtieiiiiereiiiieeeeniieeessnnieeesennreeessnnees 315
Table 298: UART_IER_DLH_REG (OX50020004) .......uutteiiiiiieiiiieeesniieeesssteeessiieeesssteessssseeessnnneas 316
Table 299: UART_IIR_FCR_REG (0X50020008) .......c.ceeerrrrerereeesesesesseeseeesesesesesesesssesesssesesesnas 317
Table 300: UART_LCR_REG (0OX5002000C) ......ccicuiiiiiuiriieeieeessiisienneeseessssnssrnnesesesssassssnsssesesssnnnsnns 318
Table 301: UART_MCR_REG (0X50020010) ......cuvieiiriiieiiiieeesiireeeseiteeesssreeesssseeessnnseeessnnsaeesssnsnas 319
Table 302: UART_LSR_REG (0X50020014).......cuutteiiiiieeiiirieesiireeessiteeesssteeesssteeessnsseesssnssaeessnssns 320
Table 303: UART_SCR_REG (OX5002001C) ..uuettiieeeeiiiiriieeiaaeeeaiiieieeeaeeesssnsieeeeeeesssssnssssseeaaesssaanne 322
Table 304: UART_SRBR_STHRO_REG (0X50020030).......cccteiiirireiiiirreairieressireeesassreeesssreeessnsenes 322
Table 305: UART_SRBR_STHR1_REG (0X50020034).......cccteiiuuiieiiiiieeiaiieeeesiieeessnsreeessnssenessnsenes 323
Table 306: UART_SRBR_STHR2_REG (0X50020038)........cceeiituiieiiiirresiiieresaiieeesasreeessnsneeessnsenes 323
Table 307: UART_SRBR_STHR3_REG (0X5002003C) ......cutteiiiiiieiiiieeesiiieeessiieeessnreeesssneeessnseeas 324
Table 308: UART_SRBR_STHR4_REG (0X50020040)........ccceiiuuiieiiiiieeiiiieeesniieeessnnieeesssreeessnnneas 324
Table 309: UART_SRBR_STHR5_REG (0X50020044)........ccceuiiuiieiiiiiieiiiieeessiieeessniienesssieeessnneeas 325
Table 310: UART_SRBR_STHR6_REG (0X50020048)......ccccceitiiririiieieeeieiininerreeessssssnreneeesesssnnnnes 325
Table 311: UART_SRBR_STHR7_REG (0X5002004C) ........c.cveveveverererereeereieieeeseseseseseseseessnenennas 326
Table 312: UART_SRBR_STHR8_REG (0X50020050)......cccceiiiiirirrireieeeisiiniierreeeesssssnrenereeesssnnnnes 327
Table 313: UART_SRBR_STHR9 REG (0X50020054)......cccciiiiiiiieiieeieeeiaiiiiieeeeee e e seniiieeeeeae e e neneees 327
Table 314: UART_SRBR_STHR10_REG (0X50020058).....cccccitiiutriieiiaeeiaiiiiieeeeeaeesaannieeeeeaesesannees 328
Table 315: UART_SRBR_STHR11 REG (0X5002005C) ....c.cccitiiuiriiiiiaeeiaiiiiiieeeeeeeeesniieeeeeaeeesennees 328
Table 316: UART_SRBR_STHR12_REG (0X50020060).......ccccccuuureiiirireiiirireesiieeesassrenessnsreeessnsenes 329
Table 317: UART_SRBR_STHR13 _REG (0X50020064).......ccccccuuteiiiirieiiiiereeniieeesssnrenessnsrenessnnenes 330
Table 318: UART_SRBR_STHR14 REG (0X50020068)........cccccuuteiiiiireiiirereesiieeesansrenessnsneeessnnnns 330
Table 319: UART_SRBR_STHR15 REG (0X5002006C) ......ccccccuvireiiiiiieiiiiereeiiieeessnireeesensrenessnnneas 331
Table 320: UART_USR_REG (0X5002007C) ...uuuuiieiieieieiiiieeesniieeessiieeessnsteeessnsteeessnsreesssnsseeessnnseas 331
Table 321: UART_TFL_REG (OX50020080) ........uueteiiuriieeiiirieesaiieeesaiieeesasreeesssreeessnsneeessnsneeesssnnes 332
Table 322: UART_RFL_REG (0X50020084).........cccciiiuiiieiiiieeeiiiieeeseiieeessiteeesssseeesssnseeessnsseeesssnsnas 332
Table 323: UART_SRR_REG (OX50020088) ......ceteeeteiiurrrrrrieeessinsinneeeeeessssnsssnersesesssnssnsnneeeseessnnnsnns 333
Table 324: UART_SBCR_REG (0X50020090).....c.cceutiiuteiieeiaaeeeaaiieeieeaeeesaaenieeeeeeeesssansnreeeeeaeeesaanne 333
Table 325: UART_SDMAM_REG (0X50020094) ......ccuuuiieiiiiieeiiiiieessiieeeseiteeesssteeessssreeesenssanesssnnnas 333
Table 326: UART_SFE_REG (0X50020098)........cccteiiuiiieiiiriieiiireeessiieeesasteeessssesesssssesessnssesesssssees 334
Table 327: UART_SRT_REG (0X5002009C)........ccteiiuiiieiiirieeiiiiiressiieeesasteeesssseeessnsseesssnssenessnsenes 334
Table 328: UART_STET_REG (0X500200A0) ......cctiiiiiiieiiirieeiiirieessiieeesasteeesssieeessssseesssnssenessnssees 334
Table 329: UART_HTX_REG (OX500200A4) .......uutieiiuiieeiiiiieeseiiieessiieeesesteeesssteeesssteeessnnsaeessnsnens 335
Table 330: UART_DMASA_REG (OX500200A8) .....cciuuurieiiiiiieiiirieeesiieeesasieeesssieeesssteeessnsreeessnneeas 335
Table 331: UART_DLF_REG (OX500200C0) .......uutteiieiireiiiiieesaiieeeseiieeesssreeesssteeessssensssnsneeesssnnes 335
Table 332: UART_UCV_REG (OX500200F8)........cctiiiiiiieiiiiieeiiiieeessiieeesasteeesssieeessnrenessnnseeessnnneas 335
Table 333: UART_CTR_REG (OX500200FC) ....cutieieiiiiiiriiirieeessiisieeeeeeeesssssssinereesesssnssnsnsssssesssnnnsnes 336
Table 334: Register Map UARTZ ..ottt e e st s b e e e e nneas 336
Table 335: UART2_RBR_THR_DLL_REG (0X50020100)........c.c.c0cveveverererrrereeererereseseseseeeesssenenennas 337
Table 336: UART2_IER_DLH_REG (0X50020104) ......cotiiiuiieeiiiiieeeeiieeeseiteeeesiteeesssnteeesenreeeesnnneas 338
Table 337: UART2_IIR_FCR_REG (0X50020108) .......cuteiiiriieiiiiieeseiieeesssteeessiteeessssseeesensseeesssssnas 339
Table 338: UART2_LCR_REG (0OX5002010C)....ccccciiiiiitiiiieiaeeeeaiieiieeae e e s e aeiieeeeeaeeessannnraeeeeaeeesannnnes 340
Table 339: UART2_MCR_REG (0X50020110) .....cuveiiiiiieiiiiiieesiiiieessiieeesssreeesssseeesssssesessnssenessssnees 341
Table 340: UART2_LSR_REG (OX50020114)......ccutiiiuiiieiiiiieeiaiieeessiieeesasteeesssteeessssseesssnssenessnssns 342
Table 341: UART2_MSR_REG (0X50020118)......ccceiiuriieiiirireiiiiieesaiieeesasreeesssneeessssseeessnssenessssnees 344
Table 342: UART2_CONFIG_REG (0X5002011C) .....uuutieiiiiiieiiiiieeeniieeessiieeesssieeessnreeesesneeesssneeas 345
Table 343: UART2_SRBR_STHRO_REG (0X50020130).......ccciitutiieiiiieieaiiieeeesiieeesannreeesennneeessnnees 345
Table 344: UART2_SRBR_STHR1_REG (0X50020134)........c.cccvevevererreeeeeeereeeeeeeesesesesseeeeessenenennas 346
Table 345: UART2_SRBR_STHR2_REG (0X50020138).......ccciitutiieiiiiireiiiieieeniieeessnieeessnereeeseneeeas 346
Table 346: UART2_SRBR_STHR3_REG (0X5002013C) .....cccciiuriieiiiieieiiiieeeesiieeessiieeessneieeeseneneas 347
Table 347: UART2_SRBR_STHR4 REG (0X50020140).......ccciiiiuiieiiiiieeeiiieeeesiieeesssreeessnsseeessnnenas 347
Table 348: UART2_SRBR_STHRS5 _REG (0X50020144)....cccccciiiiiiiieeieeeeeeiiiiieeeeeeesesesieeeeeaeessnnnnnes 348
Table 349: UART2_SRBR_STHRG6_REG (0X50020148)....cccccciiiiuieiireieeeieiiiiiieeeeeeesssenieeeeeaeessnnnees 349
Table 350: UART2_SRBR_STHR7_REG (0X5002014C) ......ccciiiiiieiiiiiieeiiieeeesiieeeesnsreeessnsreeessnsneas 349
Table 351: UART2_SRBR_STHR8 REG (0X50020150).......ccciiiuiieiiiiireiiiieressieieeessnsreeesensnnnessnsnns 350
Datasheet Revision 3.0 Dec 28, 2023
CFR0011-120-00 17 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

Table 352:
Table 353:
Table 354:
Table 355:
Table 356:
Table 357:
Table 358:
Table 359:
Table 360:
Table 361:
Table 362:
Table 363:
Table 364:
Table 365:
Table 366:
Table 367:
Table 368:
Table 369:
Table 370:
Table 371:
Table 372:
Table 373:
Table 374:
Table 375:
Table 376:
Table 377:
Table 378:
Table 379:
Table 380:
Table 381:
Table 382:
Table 383:
Table 384:
Table 385:
Table 386:
Table 387:
Table 388:
Table 389:
Table 390:
Table 391:
Table 392:
Table 393:
Table 394:
Table 395:
Table 396:
Table 397:
Table 398:
Table 399:
Table 400:
Table 401:
Table 402:
Table 403:
Table 404
Table 405:
Table 406:
Table 407:
Table 408:
Table 409:
Table 410:

Datasheet

UART2_SRBR_STHR9_REG (0X50020154)......ccutiiiiiaririeiiieaieee e sineesnee e 350
UART2_SRBR_STHR10_REG (0X50020158).......ccciiuiaririeriieaieeesieeenireesineesneeesinee e 351
UART2_SRBR_STHR11_REG (0X5002015C) ......ctiiiueieririeiiieaieee e e e snee e 351
UART2_SRBR_STHR12_REG (0X50020160)........ccccurerrierreeirreerrerennneessneesneee e e 352
UART2_SRBR_STHR13_REG (0X50020164)........cciiiuriirierreeiieeesiesenineesieeesneee e 353
UART2_SRBR_STHR14_REG (0X50020168)........ccciiurirrierreeiireeireranineesineesneeesnee s 353
UART2_SRBR_STHR15 REG (0X5002016C) ........c.coovrrrreeeeereeereeenieieeesesesseeesesseseneneees 354
UART2_USR_REG (0X5002017C) .....cueueviverereeeeeiseesesseseeeseesesenesesessssesensesssesessanenssenes 354
UART2_TFL_REG (0X50020180) ........cevevrereeeeeeiseeserreseeesseseseneessessssesensesssesessanensseees 355
UART2_RFL_REG (OX50020184).....cccituteiutiiaiieaiiieaieeesiieesieaasteeessbeeasseeesseessseessnnessnees 355
UART2_SRR_REG (0X50020188) ......cuuteiureiiiiraiiieiieeasireesieeasteeessreessseeesseessseessanessnnes 356
UART2_SRTS_REG (0X5002018C) .....veteiureiiiieeiriesreeesiieeseeessteeessreessseeesseeesneeessnessnnes 356
UART2_SBCR_REG (0X50020190) .....ccteiriiaiieeieiesieeesireesreeasieeesireessseeesieeesneeeseneesnees 357
UART2_SDMAM_REG (OX50020194) .....ccuttiiieieiiieiieiesireesiee et sire e sieeesne e s snes 357
UART2_SFE_REG (OX50020198)......cccuuteireiiieeeniriesreeesireesreesreeesmresssneeessneesneeesnneesnnes 357
UART2_SRT_REG (0X5002019C).....cccuuteireiiieeeniriesren e sree e snressnnee e snee e e snnes 357
UART2_STET_REG (OX500201A0) ......uuteireeiieeeieiesreeesireesree e smresssneeesnneesneeesnneesnnes 358
UART2_HTX_REG (0X500201A%) ......cocviviveeeereeeeeiseeeessseeesesseseseeesesiseesessesssesessaneneeeees 358
UART2_DMASA_REG (0X500201A8) ......c.oovreeeeeerseeeerereeeeesseseseseeesessseesesesesesesssseneneeens 359
UART2_DLF_REG (0X500201C0) ......cueviveverreeeeeeiseeeeseseeeeesssseseneeesestssesensssssessssanenseenes 359
UART2_RAR_REG (0X500201C4) ...ccitiieiuiiiaiieenieeesieeesiteestee et essbeeesbaessbeeesnneeanees 359
UART2_TAR_REG (0X500201C8)....cccuuteiuriiaiiiaiiiieiieeesiteesteeasteeessbeeasseeesseessseessanessnnes 359
UART2_LCR_EXT (OX500201CC) ....ccitiieiuriiaieeaniieeateeesiteesieaasteeessbesasseeesseessbeessnnesanees 360
UART2_CTRL_REG (OX500201E0)......cceeiutiaieeairieireeesireesneessteeesireessseeesieeesneeessneesnees 360
UART2_TIMER_REG (OX500201E4) ......cciiutiiiiieiiiie ittt sttt 361
UART2_ERR_CTRL_REG (OX500201ES8) .....ccteieiuiieiriiaiiriesieeeiieesiiee et sieeesnee e e 362
UART2_IRQ_STATUS_REG (0X500201EC).....ccciiiiriieririeiieeiniee s 362
UART2_UCV_REG (0OX500201F8)......ccuuterreiiieeeninieiienesiree e sres e e sneeesnneesnnes 362
UART2_CTR_REG (OX500201FC) ....coteieiireiiiieesiiie ettt 362
REQISLEN MAP VEISION ...ttt ettt e et e e st e e e e et e e e e naeas 363
CHIP_ID1_REG (0X50050200) .....cceituteiuteeaueeeseeesteeesnteeanseeasseeesseeesssessnsesssseeesnseessseesns 363
CHIP_ID2_REG (OX50050204) .....cciiteteiutetaaiieeaieeeateaeasieeasteeasteeesbeaesneeesseeasseeesneessnneesns 363
CHIP_ID3_REG (0X50050208) ......ccctuteiutitaatueeaireeateeeateeaaueeasseeesseeessseesnsesasseeesnseessseesn 363
CHIP_ID4_REG (OX5005020C).....cccttuteiutetatieeaieieateeeanteaaateeasseeesseeessseessesasseeesnseesssseesns 363
CHIP_SWC_REG (OX50050210) ....uvveeiureeatreenireeareeesiieeasteeesiseesreesssseessesssseessnessssneese 363
CHIP_REVISION_REG (OX50050214) ....cocititeiiieiiiiesiieeesiee et e sbeeesiteesneessreeesiveeesenee e 364
CHIP_TEST1_REG (OX500502F8) .....ccictttatiieiiiieitiiesiieeesieeesireesbee et e sneessbneesveeesinee e 364
CHIP_TEST2_REG (OX500502FC).....ccictetiirieiiiieiriiesiiee st sree e snee e 364
RegISter Map WaKEUP ......uviiiiiiii ettt e e e e st e e e e e e s e s e e e e e e e e sennnnes 364
WKUP_CTRL_REG (0X50000100) ......ceeiteieririeirieiteee e esieeesineesreeessreesineessneeesnnessnnnees 365
WKUP_RESET_IRQ_REG (0X50000108) ..........cocorueuererrreeeeeieeesesesseeesesssseseseseeensssenens 365
WKUP_SELECT_PO_REG (0X50000114) .....c.oovreeeeeeeererereeseeiesesesssesesesseseneseseeessesenens 365
WKUP_SELECT_P1_REG (0X50000118) .......cocvrrrueueerrerreeeeeiesesessseeeseesssesensseseesesenens 366
WKUP_POL_PO_REG (0X50000128) .......cceeiuieiiieaieeeaieeaaiieesieeesieeessaeeseeessseessneeesseens 366
WKUP_POL_P1_REG (0X5000012C) ......ueiiiuiieiiieaiieeaieeasiieesieeesieeeseaeesneeessaeeesneeeesneeas 366
WKUP_STATUS_PO_REG (0X5000013C) .....eeeiuieaiereinieeanieeesieeesieeesieeeseeesseeeesnneeenseens 366
WKUP_STATUS_P1_REG (0X50000140) .......cciiuieiieierieeaieeenireesreeesireesneessneeesineesseeeas 366

WKUP_CLEAR_PO_REG (OX50000148) .....ccciiuriieiiiiireiiiiieessiteeessstesesssieeessnsnenessnsees 366
WKUP_CLEAR_P1_REG (OX5000014C) ....oviiiiiiieiiiiieeieiiieeseiieeessiieeesssieeesensneeessnseeas 366
WKUP_SEL_GPIO_PO_REG (0X50000154) .......ceeiiiiiieiiiiieeeiiieeessiieeeesiieeeeennieee s 367
WKUP_SEL_GPIO_P1_REG (0X50000158) .......ceeiiuriieiiiiiieaiiiieessiieeessiieeesennreeeesnneeas 367
WKUP_SEL1_GPIO_P0O_REG (0X5000015C).......ceueverrereereeeeeerererreeseeeeseseseeeenessenens 367
WKUP_SEL1_GPIO_P1_REG (0X50000160) .....cccoiurireiirriieiiiieeesniienessiieeessnnieeessneeeas 367
RegISter Map WDOG .....ovviiiiieiiiiiiiiieee e e sttt e e e e s s e e e e e e s st ae e e e e e e s s annanneneaeeeannnnnes 368
WATCHDOG_REG (0X50000700) ......0ccciitiiieiiirieeeiiireeessireeesssteeesssseeessssesessssseeessnnsnes 368
WATCHDOG_CTRL_REG (0X50000704) ....ccoitiieeiiiiieeseiieeeseiiee e s sireeessiree e s ennvee e e e 368
RegiSter MAP GPADC ...t e 369
SDADC_CTRL_REG (OX50020400) .....c.uvvtieiiiieeeiitieeeeiiieeeessisaesessssneessnsssesssnsssssssnsseees 370
SDADC_PGA_CTRL_REG (0X50020404).......ccccciiuiieeiiiieeeiiiieeeessiineeesnnseesssnssseessnssseees 371
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SDADC_GAIN_CORR_REG (0X5002040C).......cccsuterrieaieianineerreresreesreesaseeesnesssnneenns 372
SDADC_OFFS_CORR_REG (0X50020410) ......ceiitirerireeaieeenireesieeesreesieessrneesneessnneenns 372
SDADC_CLEAR_INT_REG (0X50020414) .....cccuteiiiieiieeaiiie e siee e seee st 373
SDADC_RESULT_REG (OX50020418) ......ccvteiireerrererreeiieeesineesreeesineesneessnenesnnesennneenns 373
SDADC_AUDIO_FILT_REG (0X5002041C) .....cvveireieririeiieeenireesreeesineesnee e e sneesnnneenes 373
GP_ADC_CTRL_REG (0X50040900) ......cccstueeririerrererreesneeesireesreeessreesnesssneeesnesessneenes 373
GP_ADC_CTRL2_REG (0OX50040904) .....ccctuteeiiiiieeeiiriee e steeee s sieee e steee e sibaee e sveeee e e 374
GP_ADC_CTRL3_REG (0OX50040908) ......cctutteeirrieeaiireeeeiireeessrreeessbeeeessnreeessssseesssnes 375
GP_ADC_SEL_REG (0X5004090C) ......cceiiitiieeiiiiieeeiireeeesieeeessteeeessteeeessireeeessrneeeesnes 375
GP_ADC_OFFP_REG (0X50040910) .....ccciittttaaitiieeaiiieeeeatieeessrreeessnneeessreeeessrneeessnes 376
GP_ADC_OFFN_REG (0X50040914).....ccciitittieitiieeaiiieee et sitee et e e sibree e anneee e 376
GP_ADC_CLEAR_INT_REG (OX5004091C) ......ccuvteeiirrieeiireeeesireeeessnneeessnneeessnneee e 376
GP_ADC_RESULT_REG (0X50040920) .......ceteiirreeeeirreeesirneeessreeeessnneeessnneeessnneee s e 377
RegISter MaP GPIO .. ...ttt e e e e e e e e s e anebeeee e e e e e s ananees 377
PO_DATA_REG (0X50020600) .....ccuvveirererireeiieeesiriesreeessreesneesresessnessnseeessneesnessssnessnnes 378
P1_DATA_REG (0X50020604) .....ccueeireierireeaieeesieeesresesireesneesnee e s s ssneeessneesneeesnneesnnes 378
PO_SET_DATA_REG (OX50020608) .......cccveiireeeirierrenesireesreesreeesres e essneesneeesnneesnnes 378
P1 SET_DATA_REG (0X5002060C)......ccccuttiiiiiiieeiiiiieeaniiieeeesireeesssireeesssibeeessseneeeseneneas 378
PO_RESET_DATA_REG (0X50020610) ......ceceiiiiieeiiiiieeeniiieeeeriiee e e esiiee e e 379
P1 RESET_DATA_REG (0X50020614) ......coeiiiiiieeiiiiiee et 379
PO_00_MODE_REG (OX50020618) ......ccciitrteeiiuiiieaaitiieeaniieeeeesiieeeessibeeesssineeesssnneeeeeeneas 379
PO_01_MODE_REG (OX5002061C) ....ceeeiiutiieeiiiiiieeaniiiteeanitieeeesiieeesasineee s sibee e s sibee e e e 381
PO_02_MODE_REG (OX50020620) ......ccceitrteeiiurrieeaniieteeeniieeesesireeeessireeesssineeeessineeeesneneas 381
PO_03_MODE_REG (OX50020624) ......cccoiueteeiiriieeiniiiie et e st e s e e e 381
PO_04_MODE_REG (OX50020628) ......cccortrteeiiiirieeiniriieeasireeesesireeesssinee e s s e s e e 382
PO_05_MODE_REG (OX5002062C) .....cccirrreeeiiirieeeiniriieeesireeesssireeessssreeesssnneee s nineeeesnnnees 382
PO_06_MODE_REG (0X50020630) ......cceeirerireeeirierreresireesreesreeessresssseeesseeesneeessnessnnes 382
PO_07_MODE_REG (0X50020634) ......ccoeireiiieeenirierreeesiree e sneeesnessnneeessneesneeesnneesnnes 383
PO_08_MODE_REG (0X50020638) ......cceeireiiireeirierrieesireesree e siressnneeesseeesneeeseneesnnes 383
PO_09_MODE_REG (OX5002063C) ....eeieiiitiieeiiiiiieeenitieeeesiieeeeesiteeeessibeeesssnbeeesssnbeeeeenneeas 384
PO_10_MODE_REG (OX50020640) ......ccceititeeiiiiieeenitiieeasiieeeeesireeeeesiteeesssibeeeessnneeeeeneeeas 384
PO_11 _MODE_REG (OX50020644) ......cceiititiaiiiiie ettt ettt 384
PO_12_MODE_REG (OX50020648) ......ccciititieiiiiieeaitiie et e ettt e e 385
PO_13_MODE_REG (OX5002064C) .....cceiititieiiiiieeaiiite ettt e st 385
PO_14 _MODE_REG (OX50020650) ......cccimrrteeiiiriieeiniriieeasiieeeessireee s e e e s e s e e 385
PO_15_MODE_REG (OX50020654) ......ccciitiieeiitiieeaiiiiie et e s 386
P1_00_MODE_REG (OX50020658) ......cccimtrteeiiiriieeiiiiieeesiiiee st e s s s e 386
P1_01_MODE_REG (0X5002065C) .....cceeireiiieeenirieiiinesiree e sreeesiresasneeesineesneeesnnee s 387
P1_02_MODE_REG (0X50020660) .......ccciveiiieieirierreresiriesreesieeesiresssneeessneesneeesnneesnnes 387
P1_03_MODE_REG (0X50020664) .......ccciueiiieeeieieiieeesirie e st siresasnee e e sneeesenee s 387
P1 04 _MODE_REG (OX50020668) ......ccceitutieiiiiiieeiriiiieeeniieeeeesiieeeessiieeesssnbeeeessnbeeeeeneeeas 388
P1 05 _MODE_REG (OX5002066C) .....cceiitiieeiiiiieeinitiieeesitieeeesiteeesesiteeesssnbeee s e snieeeseneeeas 388
P1 06_MODE_REG (OX50020670) .....ccceiituteeiiiiiieeaiiiieeeesiieeeeesiteeesasibeeeessnbeeeesseneeeseneenas 389
P1 07_MODE_REG (OX50020674) .....ccceiititeeiiiiieeariiete ettt 389
P1 08_MODE_REG (OX50020678) ......ccetitetiaiiiiieeaniiiieeasiieee et e et e e e e e e 389
P1 09 _MODE_REG (OX5002067C) ....etieiiitiieeiiiiieeaiiite ettt e et e s e e 390
P1 10_MODE_REG (OX50020680) ......ccccstuteeiiriieeiniriieeaniieeeeasireeesssireeeessnneee s e s 390
P1 11 _MODE_REG (OX50020684) ......ccciititieiiiiieeiiriieeeniieee st e s e e e e 390
P1 12 MODE_REG (OX50020688) .......cccstrtieiiitiieeiiiiiieeaniiiee st e et 391
P1_13 MODE_REG (0X5002068C) ......ceciueiiieieirierreiesiree et siresssnee e 391
P1_14 MODE_REG (0X50020690) .......ccciueiiieeenirierrenesireesireesreeesiresesseeesseeesneee e snnes 392
P1 15 MODE_REG (OX50020694) ......cceiitiiieiiiiieeeiieie e siiee e sitee e e sitee e e e e e snbee e e 392
GPIO_CLK_SEL_REG (OX500206A0) ......cccveeireeireiesreeesreeesieeesreessnreesnee e sneeesnneenes 392
PO_WEAK_CTRL_REG (OX500206A4) ......oeiiiiieieieiieiesiree e sres e 393
P1 WEAK_CTRL_REG (OX500206A8) .......ceeeiiiiieeiiiiieeiniiiie et e e 393
RegiSter Map GPREG .......cuiiiiiiiii ettt 394
SET_FREEZE_REG (0X50050300) .......ccteiititeeeitiieeeiireeesstreeessrseeessnneeessrneesssnneesssne 394
RESET_FREEZE_REG (0X50050304) .......uvtieiiiiieeaiiieeeesiieee st e et e s e 395
DEBUG_REG (OX50050308).......00eeeiiteteeiririieeiaiieteeasiteeeeasiteeesssireeessssneeessssneeesssnneeessnnnnas 395

Revision 3.0 Dec 28, 2023

CFR0011-120-00 19 of 498 © 2023 Renesas Electronics



DA14592

Multi-Core BLE 5.2 SoC with Embedded Flash Final

Table 470:
Table 471:
Table 472:
Table 473:
Table 474:
Table 475:
Table 476:
Table 477:
Table 478:
Table 479:
Table 480:
Table 481:
Table 482:
Table 483:
Table 484:
Table 485:
Table 486:
Table 487:
Table 488:
Table 489:
Table 490:
Table 491:
Table 492:
Table 493:
Table 494:
Table 495:
Table 496:
Table 497:
Table 498:
Table 499:
Table 500:
Table 501:
Table 502:
Table 503:
Table 504:
Table 505:
Table 506:
Table 507:
Table 508:
Table 509:
Table 510:
Table 511:
Table 512:
Table 513:
Table 514:
Table 515:
Table 516:
Table 517:
Table 518:
Table 519:
Table 520:
Table 521:
Table 522:
Table 523:
Table 524:
Table 525:
Table 526:
Table 527:
Table 528:

Datasheet

GP_STATUS_REG (OX5005030C) ....ciutveieeiiieeeeiiiieeesiteeeesrseeesstseeessssseesssssseesssnsseesssnes 396
SCPU_FCU_TAG_REG (0X50050314) ...cceitueeeeiiiieeeiireeeesireeesstreeesssneeesssseessssseesssnes 397
REQISIEr MAP PDC .. ... e e e e e s st re e e e e e e s e sanbaeeeeeeeesannnnes 397
PDC_CTRLO_REG (0X50000200) ......cceieiiriieeiiiiiieeeiieeeeesiieeeessiteeessssieesssssseeessssseeessnsnes 398
PDC_CTRL1_REG (0X50000204) ......uutieiiiiieeiiiiieeesiteeeeesiieee e s siteeesesiteeessssbeeesssnseeessnnneas 399
PDC_CTRL2_REG (0X50000208) ......cceeeiitiieeiiiiieeeiieieeesiieeeeesiieeesssnieeessssneeesssssenessnsneas 399
PDC_CTRL3_REG (0X5000020C)......ccccciiiiieeiiiiieeeiieeeeesieee e e eireeaessnteeeessnteeaessnnaeeesnnnnas 400
PDC_CTRL4_REG (0X50000210) .....uvviieiiiiieeiiiiieeeeieeeeesitee e e s eiree e e s snteeeessnbee e e s entneaeennenas 400
PDC_CTRL5_REG (0X50000214) .......ceveveverreeeeeeineeeessseeeseeseseseeesessssesesesesssenessaneneseees 401
PDC_CTRL6_REG (0X50000218) ......cutieiiiiieeiiiiieeesiieeeesteeeessiteeessssieeessssseeeessssneaesssnns 401
PDC_CTRL7_REG (0X5000021C)......cctieiiiiieeiiiiieeeiiieeeesieeaessiieeessssteeessssseeeessssneaesnsnns 402
PDC_CTRL8_REG (0X50000220) ......cceeeiiiiieeiiiiieeesiireeesieeeesssreeesssseenesssssesessssseeessnssnes 402
PDC_CTRLY_REG (0X50000224) ......cetieiiiiieeeiiieeeesieteeesieee e s siieeesessienessssteeesssnteeessnsnnas 403
PDC_CTRL10_REG (0X50000228) ......ccceiititeeiiiiieeaiiireeesienessstenessssnenesssssesessssenessssenes 403
PDC_CTRL11_REG (OX5000022C).....cccciititeeiiirieeaiiiiieeesieeesesiieeesssiteeesssnteeesssnseeessnnnes 404
PDC_ACKNOWLEDGE_REG (0X50000280) ......ccceiitiieeiriiiieeiniieeeesniieeessiieeeesseieeeesneeeas 404
PDC_PENDING_REG (OX50000284) .......cvuteeiiiiieeeiieeeeesiieee e siieeesssiieeeesssbeeesssnbeeeesnnneas 405
PDC_PENDING_CM33_REG (0X5000028C) ...cciiieeiieirrieerreeeesiisierneeseessssnsnrneereeesssnnnnnes 405
PDC_PENDING_CMAC_REG (0X50000290)..........c.cvevrerueeeeererereeeneeeesesesessesesesseseneeenes 405
PDC_SET_PENDING_REG (0X50000294) ........cesvevrerereeeeeeseeereesisiseesesesesesesesseneneneees 405
PDC_CONFIG_REG (0X50000298)......c.cccctutieiiiiieeeiiiieeesieeeessteeessssteeessssseeesssssneasssssnes 405
RegiIStEr MAP DMA ... et e s 406
DMAO_A START_REG (0X50060200) .......cceceiiiiieeiiiireeasiireessieeeessieeeesssseeesssssneesssssnes 407
DMAO_B_START_REG (0X50060204) .......cceeeiiiiieeaiiiieeesiieeessieeeesssieeessssienessssseeessnsnns 407
DMAO_INT_REG (OX50060208)........ccuutieiiiiieeiiiiieeasiireeasieeesssteeasassiesesssseeessssesessssnnes 407
DMAO_LEN_REG (OX5006020C)........uutieiiriieeiiiiieeesieneeasienesssstesessssienesssssneessssesessssnnes 408
DMAO_CTRL_REG (0OX50060210) ......cceceiiriieeiiiiieeaiieeeeesiieeesssireeessssiesessssseeessssneeessnssees 408
DMAOQ_IDX_REG (OX50060214) .....ccctieieiiitieeeiiitieeeesiteee e siieee e s siteeessssteeeessnbeeeessnbeeeesnsneas 410
DMAL1_A START_REG (0X50060220) .......cceeeiiiiieeaiiiiieeeiiieeeesieeeeesiieeeesssieeeesnsreeessnneeas 410
DMAL_B_START_REG (0X50060224) ..........cccooveueireeeereeeeesesseseseesesiseesenessssessssenennenes 410
DMAL_INT_REG (0X50060228)..........ceeueeeeerereeeeeiseeeersseeesessesessesesssessesessssesessanenneees 410
DMAL LEN_REG (OX5006022C)......ccuutieiiiiieeiiiiieeestieeeesieeeesssteeessssteeeessssneesssssneassnssns 410
DMAL _CTRL_REG (0X50060230) ......ccccciitiieeiiiiieeeiiireeesieeeessreeessssseeessssseeesssssneessssenes 410
DMAL _IDX_REG (OX50060234) .....ccctiiieiiiiieeeiiiteeesieee e e sieea e s siteeaesssteeaessstneaessnsaeaesnssnas 412
DMA2_A START_REG (0X50060240) .......cceeeiiiiieeeiiiieeesiieeessieeeessiieeeesssreeessssseeesensens 413
DMA2_B START_REG (0X50060244) .......cuueeiiiiieeeiiiieeesiieeeesieeeeesiiene e s snieeeesssraeeeenneeas 413
DMA2_INT_REG (OX50060248).......ccuutieiiiiieeiiiiieeasiiteeesieeesasteeasssstenessssseeasssssenessnsenes 413
DMA2_LEN_REG (OX5006024C).......cuutieiiiieeeiiiiieeaiieeaeesiteeaessiteeesessbeeessssteeessssseeeesnseeas 413
DMA2_CTRL_REG (0X50060250) .......cccciitiiieiiiiieeaiiieeeesiieeeesiieeesesiieeesssnneeessssseeessnneens 413
DMA2_IDX_REG (OX50060254) .....cccuveieeiiiiieeiiiiieeesiiete e siiee e e e sitee e e e sntee e s snbeee e s snbaeeeenneeas 415
DMA3_A_START_REG (0X50060260) ...........coceererrrererrrreesessiseseesesiseesesessesesessasennenes 415
DMA3_B_START_REG (0X50060264) ...........coooeuerreeeerreeeesesseseseseseseesesessssesessesennenes 416
DMAS3_INT_REG (0X50060268)..........c0eceiiriieeiiiieeeeiieeeeesieeeessieeasssieeeessteeesssssaeeessssns 416
DMAS3_LEN_REG (OX5006026C)........cutieiiiiieeiiiiieeesiireeesieeeessnteeassssseeeessssssesssssneassnssnes 416
DMAS3_CTRL_REG (0X50060270) ......cccceiiiuiieeiiiiieeesiieeeesieeeesssreeeesssteeessssseeesssssneesssssnes 416
DMAS3_IDX_REG (OX50060274) ....cceitiieeiiiieeeeeiite e e stiee e e siiee e e s siteea e s snteeaessntaeaessstaeaesnsnnas 418
DMA4_A START_REG (0X50060280) .......cceeeiiirieeiiiiieeeiiieeeasieeeeasieeessssneeessssseeessnsenes 418
DMA4 B START_REG (0X50060284) .......cceeeiiiiieeiiiiieeeiiieeessieeeessiieeeesssneeessssneeasensenas 418
DMA4_INT_REG (OX50060288)........ccuuteeiiiiieeiiiiieeesiireeesiieeeesteeesssstenesssseeassssseeessssenes 418
DMA4_LEN_REG (OX5006028C).......cuutieiiiriieeiiiiieeesiieeaeesiieeeessiteeessssieeessssteeessssrenessnsnes 419
DMA4_CTRL_REG (0X50060290) .......ccceiitiieeiiiiieeeiiieeeesieeeessiteeesesnteeessssneeesssssenessnnees 419
DMA4_IDX_REG (0X50080294) .......c.curueeeeeeeeeeeeeeiseeeesesseseseeseseneeeseneseesenenenssesensaneneeeees 421
DMA5_A START_REG (0X500602A0).......cccciiiiiieeiiiiieeiiiieeeesiieeeessiieeesssibeeessseieeeesneneas 421
DMA5_B START_REG (OX500602A4).......cctiiiiiiieeiiiiie et niiee e esiiee et 421
DMAS5_INT_REG (OX500602A8) .....cccuvvieeiiiiiieeeiiieeeeeieeeeestaeaessitaeaessstaeeessntaeaessssaeaesnsenas 421
DMAS5 LEN_REG (OX500602AC) ....ccuviiieiiiiie e e et e e et e e stee e e eitee e sitae e e s sntae e e s nnrae e e nnnaas 422
DMA5 _CTRL_REG (0X500602B0).......ccccciitiieeiiiiieeeiiieeeesiieeessteeeesssieeeesssseeesssssneessnsens 422
DMAS5_IDX_REG (OX500602B4) .......cvvieeiiiiieeiiiieeeesieeeeesieeesesiteeassssteeesssstseesssssnnessnssnes 424
DMA_REQ_MUX_REG (0X50060300) .......uveeeiiirieeeriiireeasiieeessiieresssieeesssssenessssssnessnsenes 424
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Table 529: DMA_INT_STATUS_REG (0X50060304) .........ocvovovereeeeeeeeeeeeseeesseeeeeeeeeesesesesenen oo 425
Table 530: DMA_CLEAR_INT_REG (0X50060308) .........cvoteeeeeeeeeeeeeeeeeseseeesseeeseeeseseseseneneneneene 426
Table 531: DMA_INT_MASK_REG (0X5006030C).........c.ccioteeeeeeeeeeeeeeeeeeseseesseeeeseesesesesenenenenenae 427
Table 532: DMA_SET_INT_MASK_REG (0X50060310) ........ocvoveveeeeeeeeeeeeeeeeeeeeeeeeesseseneneneneneene 427
Table 533: DMA_RESET_INT_MASK_REG (0X50060314) ........cveveveveeeeeeeeeeeeeeeeeeeseeesesenenen e 428
Table 534: Register Map CRG .........uuiiiiii i e e e e e s e st e e e e e e s s sas e e e e eeeesasnntaneeaaeeesannnes 428
Table 535: CLK_AMBA_REG (0X50000000) ..........cccouevrererrimeseirereseesesessesesessessssssssessssssssesesessessssns 430
Table 536: RST_CTRL_REG (0X5000000C) ........c.coruevrerereiresiisesesessesessessessesessssesessssessssesesssssessns 431
Table 537: CLK_RADIO_REG (0X50000010) .........ceeurereeererresesesesesesessseseseesesesesesesesssessssssnesennas 431
Table 538: CLK_CTRL_REG (OX50000014) .....ueettiiieiiiiiiieeeaeeeaaiieiieeaeeesassiieeeeeeeeessssnraeeeeaesesannnnes 432
Table 539: CLK_TMR_REG (OX50000018).......uctttiiieiiiireiiieiaaeeaiiiieeieeeeessssssieeeeeeessssasnrsseeesesesaansnes 433
Table 540: CLK_SWITCH2XTAL_REG (0OX5000001C) ....eeetteiiiiiiiiiiieeieeeaaaiiiiieee e e e s eesiieeeeeae e e seinees 433
Table 541: PMU_CTRL_REG (OX50000020) .....ectteeeeeiuitrteeeieaeaaaiieeeeeaeeeaaansieseeeeesssaasssrsseeeaesesannnes 433
Table 542: SYS_CTRL_REG (0OX50000024)......ccettiiiiiitiiieete e ettt eae e e s s siibeeeeeae e e s sssnraseeaaeeesanannes 434
Table 543: SYS_STAT_REG (0X50000028) ........cueteiiiuiiieiiirieeiiireeeseitteeesasteeesssteeesssnseesssssreeesssnsnas 435
Table 544; CLK_RCLP_REG (0X5000003C) ........ceeeiiiuiiieiiiieeeiiireeeseireeesstreeesssteeessnnreesssnnseeesssnsnas 436
Table 545: CLK_XTAL32K_REG (0X50000040)...........cccoiieeerereeeeeeeeeeeeeeseseesseeeeeessesenenenen e 437
Table 546: CLK_RC32M_REG (OX50000044) ...........ccevivreieiresesrereseissessessessesesssssessssssesensesssessns 437
Table 547: CLK_RCX_REG (0X50000048).........c.cerueurererrereresesesesesesesssssesessesesesesesessssssssssesenesanas 437
Table 548: CLK_RTCDIV_REG (0X5000004C) ......c.cerurererereeereeeseseseseseisseeeeeesesesesesssssssssenenenenas 438
Table 549: BANDGAP_REG (0X50000050) .......ccttttiiiiiieiiieiaee s siiieeieeeeeessaesieeeeeeeeessssnrsseeeaesesannnnes 438
Table 550: PO_PAD_LATCH_REG (0X50000070).......cuuuuieetaeeaaiiiieeieeeaeesaannieeeeeeeessssssreeeeeaesesannne 439
Table 551: PO_SET_PAD_LATCH_REG (OX50000074).....ccteiiiiiiieiieeiaeeaaiiiiieeeeeeeesesenreeeeeae e e senenes 439
Table 552: PO_RESET_PAD_LATCH_REG (0X50000078).......ccccututittieeaiaiiiiiieeeee e e e ssiireeeeeeeeesenees 439
Table 553: P1_PAD_LATCH_REG (0X5000007C) .....cccuuutieeiaaeaaiiieieeeeeeeaaaiiiieeeeee e s sasissreseeeaeeesannees 439
Table 554: P1_SET_PAD_LATCH_REG (0OX50000080).....cccccettiuutriieeiaaaiaiiiiieeeeaeseaassnieseeeaesesaenees 439
Table 555: P1_RESET_PAD_LATCH_REG (OX50000084).........cooveveeeeeeeeeeesseeeeeeeeseseseseneneneneeae 439
Table 556: POR_PIN_REG (0X50000098)..........c.ceiieeeereeereeeeeeeeeeeeeeeeseseeeseseeeeseesesesesesenen e 440
Table 557: POR_TIMER_REG (OX5000000C)..........cccitiieeetereeeeeeeeeeeeeeeeeeeeseeee e eeesesenen s 440
Table 558: BIAS_VREF_SEL_REG (0X500000A4) ........ccooverevererereeeeeeeeeeeieeeeeeiesesesesseeesessenenennas 440
Table 559: RESET_STAT_REG (0X500000BC) .......c.ceurureerrreeeeeeeeseseeessieseeeeesesesesesesessessenenennas 441
Table 560: RAM_PWR_CTRL_REG (OX500000C0)..........cc.coerrrerrrerereseeresesseseeesssessessessenenessenenens 441
Table 561: SECURE_BOOT_REG (0X500000CC).........oourvmeeurrereseeenessessessesesesssesssssessenesessenenenns 442
Table 562: BOD_CTRL_REG (0X500000D0)...........coccrvrereerereeirrreseessessesesessessssssesessessessennesssenens 442
Table 563: DISCHARGE_RAIL_REG (0X500000D4) ......cuutttiaaiiiiiiiieeia e aaaiiiieee e e e e sesireeeeeae e senees 443
Table 564: ANA_STATUS _REG (OX500000DC) ....cceiiiuurriiieieeeeaiiiieiieeae e e s siiiieee e e e e s s eninsbeeeeeaeeesannees 443
Table 565: POWER_CTRL_REG (OX500000E0) .........ccuutiiiiaaaiaiiiiiieete ettt e e enereeee e e e e eeinees 444
Table 566: POWER_LEVEL_REG (OX500000E4) ..........cooioietoeeeeeeeeeeeeeeeeeeeeee e 445
Table 567: HIBERN_CTRL_REG (OX500000F0) ........c.eiiiiieeeteeeeeeeeeeeeeeeeeeee e 446
Table 568: PMU_SLEEP_REG (OX500000F4).........ciitteeeeereeeeeeeeeeeeeeeeeeeseee e eesesenenenenen e 446
Table 569: STARTUP_STATUS_REG (0X500000FC) .......c.oivivereseeeeeseeresessisesesssssensessessesnenesenns 447
Table 570: XTAL32M_START_REG (0X50010000) .......cevrerrrererereeeeeeeieeeeeeeseeseseseseseeeesssssenenenas 447
Table 571: XTAL32M_SETTLE_REG (0X50010004).........cccvovovevereeeeeeeeeeeeeeeeeeeeeeeseseseseseeseenesenennas 448
Table 572: XTAL32M_TRIM_REG (0X50010008) .......ccuuutieeieeeieiiiieiieeeeeeaaaeiiieeeeeeeesasnnnreeeeeaeeesannnees 450
Table 573: XTAL32M_CAP_MEAS_REG (0X5001000C) .....ccceiiiiuieiieeieeeiaaiiiiieeeeeeeeeaenieeeeeaeeeeennnees 450
Table 574: XTAL32M_FSM_REG (0X50010010).....ccciccututieeieaeeaiiieiieeeeeeaaaeiiieeeeeeeesasnnnreeeeeaeeeaaannees 451
Table 575: XTAL32M_CTRL_REG (0X50010014) ......uutiiiieieaaaaiiiiiieeee et ee e e e e nebeeee e e e e enees 452
Table 576: XTAL32M_IRQ_CTRL_REG (OX50010018) ....cceteeiiiiiiiiiieeieeeaaiiiiiieeeee e e sasniieeeeeae e e seinees 452
Table 577: XTAL32M_STATO_REG (OX50010024) .......uuuiieeiaaaiaiiieiieeae e e eiiiieee e e e e isbeeeeeae e eanees 453
Table 578: XTAL32M_IRQ_STAT_REG (0X50010028).........ocveveeeeeeeeeeeeseeeeeseeeeeeeeesesenen oo 453
Table 579: CLKDBLR_CTRL1_REG (0X50010060) ...........ocvoveeereeeeeeeeeeeeseeeeseeeeeeeeeeesesenen oo 453
Table 580: CLKDBLR_CTRL2_REG (0X50010064) .........ccoovovverereeereeereeeeeeeeeeeeeeesesesessseesesesnenennas 454
Table 581: CLKDBLR_STATUS_REG (0X50010068) ........coovoveveeeeeeeeeeeeeeesseeeeeeeeeesesesenenesen e 455
Table 582: CLK_COM_REG (0X50020504) .......cuuueteiiuieeeiiiieeesiiteeeseiieeesasteeessssseesssnsesasensreeesssnsnns 456
Table 583: SET_CLK_COM_REG (0X50020508) ...........ocesvimeerrreresesrnessessessisssssssesssssessssessssssns 456
Table 584: RESET_CLK_COM_REG (0X5002050C) .........ccovuerrrerererereseessessesesssssesssssessenensssssnens 457
Table 585: CLK_PER_REG (OX50040C04) ........ceivererereressisesisseseseessessesesessessssssesesssssessesenessnsnens 458
Table 586: SET_CLK_PER_REG (0X50040C08) .......cccututiiiiaaaiaiiieiieeaa e e s aiiieeeeeae s e assreseeeaeeesananees 458
Table 587: RESET_CLK_PER_REG (OX50040C0C).......uuutttiaaiaiiieiieeaaeeaaaiiieeeeeaeeesassnreeeeeaesesannees 458
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CLK_SYS_REG (OX50050500) .....ccesturerureraireesireesreresiresssseeessseesressssseessessssseessesssneenes 458
RegISter Map CACHE ......ooiiiii e e e e e et e e e e e e s e e e e e e e e saannnes 458
CACHE_CTRL2_REG (OXLAOCO020) .....eeeureeririeireresireeaieeesireesreeesireesneessseeessnesessneenns 459
CACHE_MRM_HITS_REG (OX1IAOCO028) .....ccuveeirererireeireeesireesreeesnneesneessneeesnessnnneenes 461
CACHE_MRM_MISSES_REG (OXLAOCO02C) ......cueterreeiieeeireesreee e sieessneeesneeesnneenes 461
CACHE_MRM_CTRL_REG (OXLTAOCO0030).......eeeirererireeareeesireesreeesnreesneesnrenesnessnnneenes 461
CACHE_MRM_TINT_REG (OX1A0C0034) .......ovvvreeeieeeeeieieeeeeseeeeeseseeeeesesens s e 462
CACHE_MRM_MISSES_THRES_REG (OX1A0C0038) ..........cceceuevererererererereerrnenenanes 462
CACHE_MRM_HITS_THRES_REG (0X1A0CO003C).......c.ccevevererererererereeeeeeeeeesenenennas 462
CACHE_FLASH_REG (OXLAOCO040) ....ccciitieeeeiriieeeiiieeeeaitieeessreeeessbeeeessnnneeessnneeeesnes 462
CACHE_EFLASH_REG (OXLAOCO044)......cuiteeeiiiiee ettt ettt e st snneee e 463
CACHE_MRM_HITSIWS_REG (OXLAO0CO048) ......ceeirieiiiiaiirieirieesiieesieeesieeesveeesineees 464
SWD_RESET_REG (OXLAOCO050) .....cceiuueerureeaieeesireeesireesireesieeesireessseeesinessneeesnnessnneess 464
Register map CMAC_CACHE .........o e 464
CM_CACHE_CTRL2_REG (OXLIALCO0020).....ccuteirererireeiireeanireesreeesneesneesnreeesnessnnneenes 465
CM_CACHE_MRM_HITS_REG (OXLTALCO028) ......ceeireeireeerireerreresireesneesnrneesnesennneenes 467
CM_CACHE_MRM_MISSES_REG (OX1IALCO02C) .....eeviiveeeirierreresireesieessneeesnenennneees 467
CM_CACHE_MRM_CTRL_REG (OXITALC0030) ......c.cocvevevererererererererereeeseeeeeesssesenennas 467
CM_CACHE_MRM_TINT_REG (OX1IAL1C0034) ......cocvevevereeeeerereeiereieeeeeeeeeeenenen s e 468
CM_CACHE_MRM_MISSES_THRES_REG (0X1A1C0038) ........cccceevererercrrcerrrnnane. 468
CM_CACHE_MRM_HITS_THRES_REG (OX1AL1CO003C) .....eteeiiiiieeeiiiieeeiireeeesieeee e 468
CM_CACHE_FLASH_REG (OXLAL1C0040) ....ceeiitrieeeiirieeeirieeeesrieeessnneeessreeeessnneee s e 468
CM_CACHE_EFLASH_REG (OXLALCO044) ....ccitiieeiiiieeee ittt snneee e 469
CM_CACHE_MRM_HITS1IWS_REG (0X1ALCO048) .....cccuveeririeiieienireerieeesineesieeesineees 470
CM_CACHE_RESET_REG (OXLALCO050) ...cccuvteirererireeaieeesireesreeesireesneessseeesreesssneenes 470
Register Map CRG_AUD ...ttt e e e e e e e e e e aaees 470
PCM_DIV_REG (0X50030040) .....ccueeirererireeaieeesieeesreee e sneesreeessnesssseeessneesneessnnessnnes 470
PCM_FDIV_REG (0X50030044) ......oociiteiairiiiieeesieiesreeesireesneesneeesnnessnnee s e e sneessnnessnnes 471
PDM_DIV_REG (0X50030048) .....ccuuteiteierireeaieeesieeesreeessreesreesseeessresasneeessneesneeessneesnnes 471
SRC_DIV_REG (0X5003004C) .....coeuiuiueereerreeeeeseeeeeseseseseseeeieeeetetesesesesesesessesesssenennas 471
REQIStEr MAP PCMIL .. .ottt e e e e naeas 472
PCM1_CTRL_REG (0X50030300) ......cceeetititeeiiuirieeaniiiieeariieeeeasiteeeeasiteeeesssneeesssnseeeesnnnees 472
PCM1_IN1_REG (OX50030304) ....ccciitutieiitiiaeaiiiteeaniteeeeasitee e s st e e s asibee e s s sibee e e s nnbeeeeenneas 473
PCM1_IN2_REG (OX50030308) ....ccccsutrteeiiurrieaaiiiiieeaniteteeasiieeesssibeeesassbeeesssibeeesssnbeeeessnneas 473
PCM1_OUTI1_REG (0X5003030C) ...ccctuterureeaireaririesieeasireesieeateeesiresasseesssseesnseesssnessnnes 473
PCM1_OUT2_REG (0X500303L0)....cccuuterureeaieearireesreresireesreeateeessresasseeesssesssseesssnessnnes 473
RegIStEr MAP SRC ...ttt e e e e e e e e e s s e e e e e e e e e e aanees 474
SRC1_CTRL_REG (OX50030100) .....eeeirereiriesirieireiesireesieeesireesreeesiseesneesseeesneeessneenes 475
SRCI1_IN_FS_REG (OX50030L04)......ccccueiairieiiiieiriiesiieeesieeesireesreeesnreesnee e e sreeesnnee e 477
SRC1_OUT_FS_REG (0X50030108) ......ceesuveeririerrrierireeiieeesieeesreeesireesneessreeesnesesnneenes 477
SRC1_IN1_REG (OX50030L10C). . .cctiiitiieeaiuiiieeeiieeeeeatreeessteeeessebeeeessnbeeeessbneeesssneeessnes 478
SRC1_IN2_REG (OX50030110) ....eeeeeeiurieeeeiireieeeiieeeeesireeessnteeeessereeeesssbeeeessseeeessnneesssne 478
SRC1_OUT1_REG (0X50030114) ...cvruieieiererreeeeeeeeeeeeeeseseeeie e e eteseseseseseaeseasesnn s s e 478
SRC1_OUT2_REG (OX50030118) ...ccciuuieeiiiiiieeeiirieeeiiieeeestieeessireeeessibneeessnbreeessnneeeeanes 478
SRC1_MUX_REG (OX5003011C) ...eeiiiutiieeiiuiiieeeiiieeeeaitteeessiteeeessibeeeessibeeeessbeeeessnneeeeanes 479
SRC1_COEF10_SET1_REG (OX50030120)......ccuutteeirreeeaiireeeeiireeessreeeessrneeessrneees e 479
SRC1 COEF32_SET1_REG (0X50030124).....ccuuteiuiiaiieeniiieeieeesiieeesieeesinee e sineesneeas 479
SRC1 COEF54_SET1_REG (0X50030128).......cceciuiiaiiieeniiieiieiesireeesieeesineesneessireeseeeas 479
SRC1 COEF76_SET1_REG (0X5003012C) ....ccuuteitiiarireaniiieiieeesieeesineesineesnreeesneesnneeas 480
SRC1_COEF98_SET1_REG (0X50030130)......cccisteterireeiieeenirierreresireesneesnneeesneeennneenes 480
SRC1_COEFOA_SET1_REG (OX50030134) ......cciitiieiiieiiieesireesieee e e snee e 480
SRC2_CTRL_REG (OX50030200) ....cciuvreeeeiutieeeeiieieeeaieeeessteeeessebeeeesssseeeessnseeeesssseesssne 480
SRC2_IN_FS_REG (0X50030204).......cccuetiireerrieireiesreessneeesieeesreessnreesnesssnenesneeesnneenes 482
SRC2_OUT_FS_REG (0X50030208) ......cccoveerreerrererreeareeasineesreessnreesnesssneeesnesssneenes 483
SRC2_IN1_REG (OX5003020C).. . ceteiiutreeeaiuriieeeitieeeesteeeesstreeessbeeeessibeeeessbreeessrseeeesne 484
SRC2_IN2_REG (OX50030210) .....eeeeeiurieeeeiitrieeeaiieeeeaitreeessiteeeessrseeesssnneeessnneeessnneeessne 484
SRC2_OUT1_REG (OX50030214) ...ccoiuteeeeiiiiieeeiiiieeestteee e sitee e stee e e sibne e e snbreeeesbneeeenaes 484
SRC2_OUT2_REG (0X50030218) ......ueeeiurieiuieeaieiesiteeasieeesiiesssteeesibeessseeesisesssssesssneessseess 484
SRC2_MUX_REG (OX500302L1C) ...ceiutieeiirieaiieeaieeesiteeasieeesiteesteeesibeessseeesinesssneeesnneesnsneas 484
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SRC2_COEF10_SET1_REG (0X50030220).......cutcitetarireerrieiieresreeesieeesineesneeesnnessneeas 485
SRC2_COEF32_SET1_REG (0X50030224).......cuteiieiiieiesieeiieee e esieeesineesneeesinessneeas 485
SRC2_COEF54_SET1_REG (0X50030228).......cccciiteterieeeniieiieiesieeesieeesineesneessnessneeas 485
SRC2_COEF76_SET1_REG (0X5003022C) ......ccccuieirieireeenireesreee e sneessneeesresesnneenns 485
SRC2_COEF98_SET1_REG (0X50030230)......cccisrererireeireeanineesreresnreesneesnreeesnesssnneenns 485
SRC2_COEFOA_SET1_REG (0X50030234) ......ccccuieirieiireeenireesreeesreesneesnneeesnenesnneenes 485
Register Map ANAMISC ........oo e et 486
CLK_REF_SEL_REG (0X50040B10)......ccciituttiiiiiieeaiiieeeeatieeessreeeessbeeeesssbneeesssseeessaes 486
CLK_REF_CNT_REG (OX50040B14) .....coiiitiiieiiiiieeeiiieee ettt et sibeee e s sbeeee e 486
CLK_REF_VAL_REG (OX50040B18)......cccciititiiiiiriieaiiieeeeitieeessrreeessbeeeessrneeessnseeessnes 487
CLK_CAL_IRQ_REG (OX50040BI1C) .....cceeiitiiieeiiiieeeiiieeeesiieeesstreeessteeeessbeeeeesnneee e e 487
Register Map AES HASH ... e e e 487
CRYPTO_CTRL_REG (OX30040000) ......cccstueeiureeareresireeanieeasireesreeessreesseesnseeesnesssneeses 488
CRYPTO_START_REG (OX30040004) ....ccctuteiiieiriiesiteeeiieeesireesteeesireesseessseeesnneeesnnee e 489
CRYPTO_FETCH_ADDR_REG (0X30040008) .......cccireeireeenireerreresreesreessnneesnenesnneenes 489
CRYPTO_LEN_REG (0X3004000C).......0cemmrteirieirererreesreeessreesressssneesnessnneeesnessssneenes 489
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1 Block Diagram
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Figure 1. DA14592 block diagram
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DA14592
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 A5.1mmx4.3mmFCQFN with 52 pins, 0.4 mm pitch.

21 WLCSP39

This package allows for 19 GPIOs.

C PSUBFE

(Top view)

El‘g'l:?l"r'gimal . Analog signal . Quiet ground
D No conrection . Digital signal D Noisy ground
Figure 2. WLCSP39 ball assignment
Datasheet Revision 3.0 Dec 28, 2023
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Table 1: WLCSP39 Ball Description

Ball
No.

Pin Name

Type

Drive
(mA)
(Note 5)

Reset
State

Description

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

A9

PO_00

QSPI_CLK

DIO

DO

4/8/12/1
6

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.

OUTPUT. QSPI RAM/Flash clock (Note 3)

G7

PO_01

QSPI_CS

DIO

DO

4/8/12/1
6

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.

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

C9

PO_02

QSPI_DO

DIO

DIO

4/8/12/1
6

I-PD

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

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

D8

PO_03

QSPI_D1

DIO

DIO

4/8/12/1
6

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

B8

PO_04

QSPI_D2

DIO

DIO

4/8/12/1
6

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.

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

E7

PO_05

QSPI_D3

DIO

DIO

4/8/12/1
6

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

B6

PO_06

M33_SWDIO

DIO

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.

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

A7

PO_07

M33_SWCLK

DIO

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. Arm Cortex-M33 Serial Wire Debug clock signal.

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

Datasheet
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Ball | Pin Name
No.

Type

Drive
(mA)
(Note 5)

Reset
State

Description

CMAC_SWDIO

DIVN

DIO

DO

nodes. Contains state retention mechanism during power
down.

INPUT/OUTPUT. Arm Cortex-MO+ Serial Wire Debug data
1/0 signal.

OUTPUT. DIVN clock signal output (square wave).

c7 | Po_09

CMAC_SWCLK

DIO

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. Arm Cortex-MO+ Serial Wire Debug clock signal.

c5 | P0_10

Timer2.PWM
GPADC_3

SDADC_3

DIO

DO
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 I/O port bit or alternate
function nodes. Contains state retention mechanism
during power down.

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

INPUT. Analog input of the SDADC, channel 3.

E5 | PO_11

XTAL32M

DIO

DO

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.

OUTPUT. XTAL32M clock signal output (square wave).

H4 | PO_12

LP_CLK

Timer.PWM

DIO

DO

DO

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.

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

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

G5 | P0_13

UART Boot TX

DIO

DO

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. UART Transmit data output during boot.

J3 | PO 14

Hibernation
Wake up 1

DIO

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 /O port bit or alternate
function nodes. Contains state retention mechanism
during power down.

INPUT. Wake up from hibernation mode source 1.

J5 | PO 15

UART Boot RX

DIO

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 /O port bit or alternate
function nodes. Contains state retention mechanism
during power down.

INPUT. UART Receive data input during boot.

Jl | 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 /O port bit or alternate
function nodes. Contains state retention mechanism

Datasheet

Revision 3.0 Dec 28, 2023

CFR0011-120-00

28 of 498 © 2023 Renesas Electronics




LENESAS

DA14592
Multi-Core BLE 5.2 SoC with Embedded Flash Final
Ball | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
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 1/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 /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
1/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
I/O signal.

C7 CMAC_SWCLK DI I-PD INPUT. Arm Cortex-MO+ 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

C9 QSPI_DO DIO INPUT/OUTPUT. QSPI RAM/Flash I/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)

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)
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Ball | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
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 (ISO7816) clock signal
1ISO7816_DATA DIO INPUT/OUTPUT. Smart card (ISO7816) I/0O 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
J1 SDADC_0O Al INPUT. Analog input of the SDADC, channel 0.
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,
Ji channel 0.
GPADC_1 Al INPUT. Analog input of the general-purpose ADC,
H2 channel 1.
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DA14592
Multi-Core BLE 5.2 SoC with Embedded Flash Final
Ball | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
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.
J1 PGA_INp Al INPUT. Analog input of the programmable gain amplifier
H2 PGA_INm Al INPUT. Analog input of the programmable gain amplifier
Radio Interface
Al RFIOP AlIO RF input/output. Impedance 50 Q.
A3 RFIOM AIO RF Ground
Miscellaneous
D4 nRST Al INPUT. Reset signal (active LOW).
H8 LX AIO 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 pF decoupling capacitor required.
E9 VDDIO AIO OUTPUT. 1.8 V power rail.
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.
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).
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00

31 of 498 © 2023 Renesas Electronics




DA14592 RENESAS

Multi-Core BLE 5.2 SoC with Embedded Flash ~~ Final

2.2 FCQFN52
This package allows for 32 GPIOs.
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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 P0O_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 0 (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 I/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 P0O_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 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.

CMAC_SWDIO | DIO INPUT/OUTPUT. Arm Cortex-MO+ 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 1/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.

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 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.

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 I/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
and after reset. General-purpose 1/O port bit or
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DA14592
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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.
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.
SDADC_REFn Al INPUT. Analog input of the external SDADC negative
reference.
Datasheet Revision 3.0 Dec 28, 2023
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Pin

No.

Pin Name

Type

Drive
(mA)
(Note 5)

Reset
State

Description

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
alternate function nodes. Contains state retention
mechanism during power down.
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Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)

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-MO+ Serial Wire Debug
data 1/O signal.

32 CMAC_SWCLK | DI I-PD INPUT. Arm Cortex-MO+ 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 I/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 DI INPUT. UART 2 receive data.
UART2_TX DO OUTPUT. UART 2 transmit data.
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Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
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
1SO7816_DATA | DIO INPUT/OUTPUT. Smart card (1ISO7816) 1/O data
signal.

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

1ISO7816_ClI 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.
36 GPADC_3 Al INPUT. Analog input of the general-purpose ADC,
channel 3.
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Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
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 AIO RF input/output. Impedance 50 Q.
39 RFIOM AIO RF Ground.
Miscellaneous
37 nRST Al INPUT. Reset signal (active LOW).
22 LX AIO 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 pF 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 uF decoupling capacitor required.
20 VDCDC AO OUTPUT. From 1.1 V to 1.4 V power rail. 4.7 yF
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.
1 PSUBFE - Radio Ground.
41 ESDN - Radio Ground.
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Pin | Pin Name Type | Drive Reset | Description
No. (mA) State
(Note 5)
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 )
VPINUM_DEF | (iharwise specified specified 0.1 36 v
VBAT_LIM Limiting battery supply voltage Pin Vear 0 3.6 \%
tr_sup Power supply rise time 30 ms
Vein_um_svo | Limiting voltage on a pin 3.0 VI/O pins 0 3.45 \Y
Vein_um_ivs | Limiting voltage on a pin 1.8 V I/O pins 0 1.98 \Y
Vesp_mem_rc | Electrostatic discharge voltage
QFN52 (Human Body Model) FCQFN package 2200 v
Vesp_nem 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_we | Electrostatic discharge voltage
csp (Charged Device Model) WLCSP package 500 v
Tste 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 Vear 1.7 3.6 Y,
min
. Voltage between pin and (3.3,vD
VPIN_efauy | VOItage on a pin GND 0 CDC_R \%
F+0.2)
VPpIN_(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
CPU is idle (Wait for Interrupt
| Battery supply current 481 A
BAT-IDLE y Supply - 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 WA

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;
Vob =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.

35 WA

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;
Vob =0.9V; Vear =3 V.

4.8 pA
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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
leAT BLE TX_ 3 0 dBm; fck = 32 MHz; CPU
201 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
™ Battery supply current on; eFLASH on: Vear = 3 V. 4.99 mA
Note 1
BLE transmit in HP mode;
TX output power 0 dBm; fcix
leat_BLE_TX_6 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; fcik
BAT_BLE_TX.8 | Battery supply current = 64 MHz; CPU idle; DC-DC 9.56 mA
4M_6dbm on; eFLASH on; Vear = 3 V.
Note 1
IsaT_eFLasH_p | Battery supply current during | Veatr =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\éTQT dzlr:i))nv’e[r);:s[e):c 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 software 200 us
execution start running on
RC32M. Ta=25°C
Time for fast wake-up from
¢ GPIO toggle up to
STA_FAST_WA Supply start-up time application software 10 us
KEUP execution 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 Maux value when in
"development mode", min
tsTA_BOOT executed, start-up time value Wﬁen 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 UART.

3.5 Thermal characteristics
Table 7: Thermal characteristics
Parameter | Description Conditions Min Typ Max Unit
Thermal resistance (junction WLCSP39 package, 4L
Reua_P1_Ha : JEDEC PCB, 0.24 W Power 37.1 °C/W
to ambient 8JA) S
map, Still air
. . . FCQFNA48 package, 4L
Rompa e | Jlermal resistance (junction | 3ene e peB 0,24 W Power 37.9 °CIW
to ambient 8JA) e
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 Y,
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; Veat = 1.26 \Y
1.8V
Parameters applicable in
ViL_veaT LOW level input voltage hibernation mode; Vear = 0.54 \%
1.8V
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 A
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3.7 Brown-out detector characteristics

Table 10: BOD - DC characteristics

Parameter | Description Conditions Min Typ Max Unit
::PST—VDD—SL Reset voltage 0.67 0.7 0.73 v
VRSTVODAC | Reset voltage 102 | 105 | 108 | V
TIVE_1

VRSTVODAC | Reset voltage 075 | 078 | 081 | V
TIVE_2

VRsT_vi8 Reset voltage 1.52 1.56 1.6 \%
VRSTVOCDC. | Reset voltage 096 | 099 | 102 | 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
Viuvs_por_ve | Treshold voltage hysteresis 35 200 mv
AT for reset

VrtH_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
NBiT_abc Number of bits (resolution) 10 bit
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 46 of 498 © 2023 Renesas Electronics



DA14592

LENESAS

Multi-Core BLE 5.2 SoC with Embedded Flash

Table 14: GP ADC - DC characteristics

Final

Parameter | Description

Conditions

Min

Typ Max

Unit

Gain error without software

Ee 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

%

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

-15

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_or 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_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

20

LSB

Gain error after software

Ee pIF COR | correction (differential)

Chopping=1, Offset
Calibration, Software
Correction,
GP_ADC_CTRL2_REG.GP_
ADC_STORE_DEL=0x3,

-1.5

15

%
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Parameter | Description

Conditions

Min

Typ

Max Unit

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

-4

8 LSB

Extra gain error of the

E
GATTNX attenuator

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

INL Integral non-linearity

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

2 LSB

DNL Differential non-linearity

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

2 LSB

INL_pir Integral non-linearity

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

2 LSB

DNL pir Differential non-linearity

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,

-2

2 LSB
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Parameter | Description Conditions Min Typ Max Unit
GP_ADC_CTRL2_REG.GP_
ADC_CONV_NRS=0x7
No averaging, no chopping,
ENOB Effective Number of Bits Single-Ended: Vinpp = 8 bit
800 mV
. . 128x averaging, Single- .
ENOBavci2s | Effective Number of Bits Ended: Vinpp = 800 mV 11 bit
Table 15: GP ADC - Electrical performance
Parameter | Description Conditions Min Typ Max Unit
tconv_apc Conversion time of the ADC 500 ns
GP_ADC_CTRL2_REG[GP_
ton_LDo Turn-on time of the LDO ADC_I20U] = 1. Settling of 15 us
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_cm 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 <=
Abroor Passhand droop 7 kHz (decimation filter feutoft 0.4 dB
is at 7 kHz)
Astp Gain step fsignal = 1 kHz 5.8 6 6.1 dB
Spurious-free dynamic range | fsigna = 1 kHz, AcL = 0 dB, Vin
SFDRoF |y Differential mode = -2 dBFS [ dBFS
Spurious-free dynamic range | fsigna = 1 kHz, AcL = 0 dB, Vin
SFDR se in Single-Ended mode = -2 dBFS 75 dBFS
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Parameter | Description Conditions Min Typ Max Unit
Signal to noise ratio in fsignat = 1 kHz, AcL = 0 dB, Vin
SNR prF Differential mode =-2 dBFS 3 dB
Signal to noise ratio in fsignat = 1 kHz, AcL = 0 dB, VIn
SNR sz Single-Ended mode =-2dBFS 69.5 dB
Total harmonic distortion in fsignal = 1 kHz, AcL = 0 dB, Vin
THD o Differential mode =-2 dBFS 71 dB
Total harmonic distortion in fsignat = 1 kHz, AcL = 0 dB, VIn
THD _se Single-Ended mode =-2 dBFS 73 d
Signal-to-noise and distortion | fsignat = 1 kHz, AcL = 0 dB, Vin
SINAD _prr ratio in Differential mode =-2 dBFS 68.5 dB
Signal-to-noise and distortion | fsignat = 1 kHz, AcL = 0 dB, Vin
SINAD se ratio in Single-Ended mode =-2dBFS 67 dB
VIN_oFs Input offset voltage -4 0 4 mV
A i Closed loop gain PGA_GAIN = 0x0 (-12 dB) 12 dB
ctmin P9 fsignal = 1 kHz
A Closed loop gain PGA_GAIN =0x7 (+30 dB) 30 dB
cLmax P9 fsignal =1kHz
Table 18: ADC audio - AC characteristics
Parameter | Description Conditions Min Typ Max Unit
. . V30, Ac. =0dB, 20 Hz <=
PSRR pF Power supply rejection ratio fdist <= 8 kHz 60 dB
. . V30, Ac. =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
NeiT 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
VRErF Reference voltage 0.9 \%
fs Output sample rate OSR 256x <-> 2048x 488 3906 Hz
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Parameter | Description Conditions Min Typ Max Unit
Vv Differential full-scale input 2*VRE Vv
INFS_DIFF voltage (peak-to-peak) F
Single ended full-scale input
VinFs s voltage (peak-to-peak) VREF v
Table 21: ADC sensor - DC characteristics
Parameter | Description Conditions Min Typ Max Unit
Integral non-linearity, LSB OSR=1024x. Differential
i wrt 15 bits accurac - ' -
INL_oie_int_ref y mode, Internal Reference 2 115 | LsB
Note 1
. Integral non-linearity, LSB OSR=1024x, Single Ended )
INL_se_intref | 1t 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 | 115 bits accuracy Mode, External reference 4 4 LSB
DNL pir int r | Differential non-linearity, LSB | OSR=1024x, Differential
. -2 2 LSB
ef wrt 15 bits accuracy Mode, Internal reference
DNL sk int re | Differential non-linearity, LSB | OSR=1024x, Single Ended
. -2 2 LSB
f wrt 15 bits accuracy Mode, Internal reference
DNL pir_ext r | Differential non-linearity, LSB | OSR=1024x, Differential
. -1 1 LSB
ef wrt 15 bits accuracy Mode, External reference
DNL st ext r | Differential non-linearity, LSB | OSR=1024x, Single Ended
. -1 1 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_int r | Offset error, LSB wrt 15b mode, Internal reference, T = 2 2 LSB
ef accuracy
25
_ OSR=1024x, Single Ended
Eors_se_int_re | Offset error, LSB wrt 15b Mode, Internal reference, T = 2 2 LSB
f accuracy
25
OSR=1024x, Differential
Eors_piF_ext r | Offset error, LSB wrt 15b Mode, External reference, T 1 1 LSB
ef accuracy o
=25
OSR=1024x, Differential
Eors_se_ext_r | Offset error, LSB wrt 15b mode, External reference, T 1 1 LSB
ef accuracy _
=25
DCDC off, VBAT =3V,
IsuP_250kHz supply current f CLK = 250 kHz 135 A
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Parameter | Description Conditions Min Typ Max Unit
DCDC off, VBAT =3V,
IsuP_s00kHz supply current f CLK = 500 kHz 150 MA
DCDC off, VBAT =3V,
Isup_1MHz supply current f CLK = 1 MHz 175 MA
DCDC off, VBAT =3V,
Isup_2MHz supply current f CLK = 2 MHz 220 MA
Note 1 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”‘-r Signal to noise ratio T(l)(zjg:;te\r/?,? Lreference, Fin 77 dB
0.9*VIN_FS_DIFF
OSR = 1024, Single Ended
:NRfsEJnU Signal to noise ratio ?ggg,llir;t’e\r/rrjlzreference, Fin 70 dB
0.9*VIN_FS_SE
OSR = 1024, Differential
zNR—D'F—eXt- Signal to noise ratio E],gd:ele(;( tsrzljzilllLelerence, 84 dB
0.9*VIN_FS_DIFF
OSR = 1024x, Single Ended
iNR—SE-EX‘-r Signal to noise ratio E}Sieleg tsrzrja:I/”:elerence, 82 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 uH
Cour External capacitor E;flf;g(\e/e value at DC output 2 uF
IL_acTive Load current active mode 15 40 mA
IL_sLeep Load current sleep mode 2 300 HA
Table 24: DCDC - DC Characteristics
Parameter | Description Conditions Min Typ Max Unit
Vacc_acTive | Output voltage accuracy ACTIVE MODE 3 %
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Parameter | Description Conditions Min Typ Max Unit
Vacc_steep | Output voltage accuracy SLEEP MODE 4 %
Vo_pcpc_o DC output voltage DCDC_LEVEL = 0x0 1.1 \
Vo_pcpe_1 DC output voltage DCDC_LEVEL =0x1 1.15 \Y
Vo_pcpc_2 DC output voltage DCDC_LEVEL =0x2 1.2 \%
Vo_pcpc_3 DC output voltage DCDC_LEVEL =0x3 1.25 \%
Vo_pcbc_a DC output voltage DCDC_LEVEL = 0x4 1.3 \
Vo_pcbe_s DC output voltage DCDC_LEVEL = 0x5 1.35 \%
Vo_pcbce_6 DC output voltage DCDC_LEVEL = 0x6 1.4 \%
Vo_pcpc_7 DC output voltage DCDC_LEVEL = 0x7 1.45 \%
Vear=3.0V
. - Vour=1.1V
Nconv Conversion efficiency LLoa = 20 MA 90 %
Normal Mode
Vear=3.0V
VRPL_PP Ripple voltage Vour=1.1V 5 15 25 mvV
ILoap =1 - 40 mA
Cext =2 yF
lQ_veaT Quiescent current VBAT =3.0V 10 18 26 PA
No load
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
IL_Lbo LDO load current \2/6(? E\O/P_LDO_CORE >= 20 0 mA
CL_oo Effective load capacitance 0.47 5 uF
ESRcL oo | Equivalent series resistance 1 100 mQ
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Table 27: LDO_CORE - DC characteristics
Parameter | Description Conditions Min Typ Max Unit
lo_veaT_act | Quiescent current LDO enabled, Unloaded 10 MA
lo_vbeoe_acT | Quiescent current LDO enabled, Unloaded 10 MA
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_po Effective load capacitance 0.47 4.7 uF
ESRcL tbo | 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_Lpo 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 18 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_Loo Effective load capacitance 2.2 100 uF
1ESSRCL—LD°- Equivalent series resistance 1 100 mQ
Vi
Table 32: LDO_LOW - Recommended Operating Conditions
Parameter | Description Conditions Min Typ Max Unit
IL_Loo_tow Load current 0.1 40 mA
CTIVE
IL_Loo_tow_s Load current 0.1 1000 MA
LEEP
CiL_po_tow [ Effective load capacitance 2.2 10 uF
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Parameter | Description Conditions Min Typ Max Unit
LEjVRCL—LDO- Equivalent series resistance 1 100 mQ
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 > 3
BITWRITE | brogrammed before erase
Endurance in erase cycles per
Nenbu page 10000 cycle
tpATA_RET Data retention At 85 °C 10 Years
Table 34: eFlash - Timing Characteristics
Parameter | Description Conditions Min Typ Max Unit
tacc 0.9 Access time VDD =0.9V 65 ns
tacc 1.2 Access time VDD =1.2V 23 ns
Time for programming a VDD =12V
tproG word VBAT = 2.5V 8 16 bs
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 = 2.5 V 80 160 ms
tse_seG Suspend erase time segment 1 10 ms
Wake-up time from sleep to
twu_sLp standby 2.5 35 us
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
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Parameter | Description Conditions Min Typ Max Unit
Timing accuracy is
Crystal frequency tolerance dominated by crystal )
Afxra (including aging) accuracy. A much smaller 250 250 ppm
value is preferred.
Pprv_max Maximum drive power Note 1 0.1 pW
Note 1  Select a crystal that can handle a drive level of at least this specification.
3.15 32 MHz crystal oscillator characteristics
Table 36: XTAL32MHz Oscillator - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
AfxtaL_trv | 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 uW
specified.
. fc = 50 kHz; in case of dBc/H
PN_EXT_32m Phase noise external clock source -130 z
fxTAL_32m 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 _1prF Equivalent series resistance | Co < 1pF 200 Q
ESR_spr Equivalent series resistance | Co < 3 pF 80 Q
ESR_spr Equivalent series resistance | Co <5 pF 50 Q
. No external capacitors are
CL Load capacitance required 4 6 8 pF
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
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Parameter | Description Conditions Min Typ Max Unit
Isup_vBAT AC
e Supply current 5 MA
Isup_vbepe A
orive Supply current 250 MA
Table 38: XTAL32MHz Oscillator - Timing characteristics
Parameter | Description Conditions Min Typ Max Unit
tstaxTan) (32 | Crystal oscillator start-up
M) time 0.65 ms
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 ppergld
o ppm/d
Afrc/AT > Frequency accuracy per °C -40<T<115 100 200 eg
Afrc/AV _vea | Supply voltage dependency 50 ppm/V
T (VBAT_HIGH)
Supply voltage dependenc
Afrc/AV _vbp (Vgg)y 9 P Y 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_32 RCLP oscillator frequency Trimmed 20 32 50 kHz
frcLp_ 512 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-timmed at every 28.5 30.2 32 MHz
ED temperature
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3.19 Clock doubler characteristics

Table 42: Clock doubler - AC characteristics
Parameter | Description Conditions Min Typ Max Unit
feLk_out Output clock frequency 64 MHz
fewkn Input clock frequency I)?_Fxtglzcmk can only be the 32 MHz

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 2.1 2.3 2.5 I
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 = 1.8V 0.63 \Y
Vi LOW level input voltage Vop=0.9V, Vobio =1.8V 0.27 \Y

Table 45: GPIO - DC Characteristics
Parameter | Description Conditions Min Typ Max Unit
liH HIGH level input current Vi=VvDDIO =30V, T=25 0.5 nA
I LOW level input current ;A;\\//S:Q,rl(:) 2:50 V, VDDIO = 0.5 nA
liH_PD HIGH level input current Vi=VDDIO =18V 35 110 WA
li_pu LOW level input current Vi=Vss=0V,VDDIO=18V | -110 -35 A
VoH HIGH level output voltage lo=3.5mA,VDDDIO=18V | 1.44 \%
VoL LOW level output voltage lo=3.5mA, VDDIO =18V 0.36 \%
Voun_Lowprv | HIGH level output voltage lo=0.35mA,VDDIO =18V | 1.44 \%
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Parameter | Description Conditions Min Typ Max Unit
VoL_Lowprv | LOW level output voltage lo=0.35mA, VDDIO = 1.8V 0.36 \%
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
V HIGH level input voltage Vear =1.8V 1.26 \%
IH_VBAT 9] g 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
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 \Y
ViH HIGH level input voltage Vopio = 1.8V 1.26 Y
Vi LOW level input voltage Vopio =1.8V 0.54 Y
Table 48: QSPI PAD - DC Characteristics
Parameter | Description Conditions Min Typ Max Unit
liH HIGH level input current Vi=VDDIO =3.0V, T =25 0.5 nA
. Vi=VSSIO =0V, VDDIO =
I LOW level input current 30V.T=25 0.5 nA
VoH_16mA HIGH level output voltage lo=16 mA, VDDIO =1.8V 1.44 \Y
VoL_i6ma LOW level output voltage lo=16 mA, VDDIO =1.8V 0.36 \Y
HIGH level input current with _ _
liH_PD pull-down Vi=VDDIO =18V 25 75 A
L pu LOW level input current with VI=VSS, VDDIO = 1.8 V 75 25 UA
pull-up
CiN Input capacitance 0.87 pF
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3.24 Radio characteristics
Table 49: Radio BLE 1M LP - Recommended operating conditions
Parameter | Description Conditions Min Typ Max Unit
foPer Operating frequency 2400 2483.5| MHz
NchH Number of channels 40 1
fen Channel frequency K=0to 39 2?’3? 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 Vear =3V 1.2 mA
and Vbococ rr=1.1V; Ta=
25°C
Radio transmitter and
synthesizer active; power
IBAT_RF_TX_0d setting = 9; ideal DC-DC
o Battery supply current converter with Vear = 3 V 2.3 mA
and Vpococ RF= 1.1 V; Ta=
25°C
Radio transmitter and
synthesizer active; power
IBAT RF TX - setting = 6; ideal DC-DC
3dBm Battery supply current converter with Vear =3V L7 mA
and Vococ Rr = 1.1V; Ta=
25°C
Radio transmitter and
synthesizer active; power
IBAT_RF_TX_- setting = 4; ideal DC-DC
6dBm Battery supply current converter with Veatr =3V 13 mA
and Vpococ RF = 1.1V; Ta=
25°C
Radio transmitter and
synthesizer active; power
IBAT RF TX - setting = 2; ideal DC-DC
12dBm Battery supply current converter with Vear =3V 0.9 mA
and Vococ RF = 1.1V; Ta=
25°C
Radio transmitter and
synthesizer active; power
IBAT RF_TX_- setting = 1; ideal DC-DC
18dBm Battery supply current converter with Veatr =3V 0.7 mA
and Vbococ rr=1.1V; Ta=
25°C
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Table 51: Radio BLE 1M LP - AC characteristics

Final

Parameter

Description

Conditions

Min

Typ

Max Unit

Psens_cLEan

Sensitivity level

Dirty Transmitter disabled;
DC-DC converter disabled,;
PER = 30.8%; Vbcpoc_ rF = 1.1
\%

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|
=nMHzandn=3,4,5;
PwanTtep = -64 dBm @ fo;
PER = 30.8%

Note 2

dBm

CIRo

Carrier to interferer ratio

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

Note 2

dB

CIRwm1

Carrier to interferer ratio

n =-1; interferer @ f1 = fo +
n*1 MHz

Note 2

daB

CIRp1

Carrier to interferer ratio

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

Note 2

daB

CIRp2

Carrier to interferer ratio

n =+2; interferer @ f1 =fo +
n*1 MHz

Note 2

dB

CIRm2

Carrier to interferer ratio

n = -2 (image frequency);
interferer @ f1 = fo + n*1 MHz
Note 2

daB

CIRp3

Carrier to interferer ratio

n = +3; interferer @ f1 = fo +
n*1 MHz

Note 2

daB

CIRwm3

Carrier to interferer ratio

n = -3 (image frequency + 1
MHz); interferer @ f1 = fo +
n*1 MHz

Note 2

daB

CIRps

Carrier to interferer ratio

n = +4; interferer @ f1 =fo +
n*1 MHz

Note 2

dB

CIRwm4

Carrier to interferer ratio

n = -4; interferer @ f1 = fo +
n*1 MHz

Note 2

daB
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Parameter | Description Conditions Min Typ Max Unit
|n| = 5 (any other BLE
. . . channel); interferer @ f1 = fo
CIRs Carrier to interferer ratio +n*1 MHz -51 dB
Note 2
30 MHz < fsL < 2000 MHz;
PeL_i Blocker power level PwanTep = -67 dBm 5 dBm
Note 2
Blocker power level 2003 MHz < fgi < 2399 MHz;
PeL_i P Pwantep = -67 dBm 0 dBm
Note 3 Note 2
2484 MHz < faL < 2997 MHz;
PsL_m Blocker power level PwanTep = -67 dBm 0 dBm
Note 2
3000 MHz = fgL < 12.75 GHz;
PsL_v Blocker power level PwanTep = -67 dBm 5 dBm
Note 2
Tolerance at 5% to 95%
confidence interval of Prr:
Lacc_rssi Level accuracy when RXRSSI[7:0] = X, 50 < 2 dB
X < 175; burst mode, 1500
packets
Gradient of monotonous
. range for RXRSSI[7:0] = X, dB/LS
LrES_RsSI Level resolution 50 < X < 175: burst mode, 0.5 B
1500 packets
) fors = 2 MHz
ACP2m Adjacent channel power level -50 dBm
Note 4
fors 2 3 MHz
ACP3m Adjacent channel power level OFs -56 dBm
Note 4
RF_ATTR_REG[PA_POWE
Po_15 Output power level R_SETTING] = 15 4.5 dBm
RF_ATTR_REG[PA_POWE
Po_14 Output power level R_SETTING] = 14 35 dBm
RF_ATTR_REG[PA_POWE
Po_13 Output power level R_SETTING] = 13 3 dBm
RF_ATTR_REG[PA_POWE
Po_12 Output power level R_SETTING] = 12 25 dBm
RF_ATTR_REG[PA_POWE
Po_11 Output power level R_SETTING] = 11 2 dBm
RF_ATTR_REG[PA_POWE
Po_10 Output power level R_SETTING] = 10 1 dBm
RF_ATTR_REG[PA_POWE
Po_o9 Output power level R_SETTING] = 9 0 dBm
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Parameter | Description Conditions Min Typ Max Unit
RF_ATTR_REG[PA_POWE
Po_os Output power level R_SETTING] = 8 -1 dBm
RF_ATTR_REG[PA_POWE
Po_o7 Output power level R_SETTING] = 7 -2 dBm
RF_ATTR_REG[PA_POWE
Po_os Output power level R_SETTING] = 6 -3 dBm
RF_ATTR_REG[PA_POWE )
Po_os Output power level R_SETTING] = 5 4.5 dBm
RF_ATTR_REG[PA_POWE )
Po_oa Output power level R_SETTING] = 4 6.5 dBm
RF_ATTR_REG[PA_POWE i
Po_os Output power level R_SETTING] = 3 9 dBm
RF_ATTR_REG[PA_POWE i
Po_o2 Output power level R_SETTING] = 2 125 dBm
RF_ATTR_REG[PA_POWE i

Po_o1 Output power level R_SETTING] = 1 185 dBm

Po_o1a1 Output power level Power set to -22 dBm -22 dBm

Po_o1a2 Output power level Power set to -23 dBm -23 dBm

RF_ATTR_REG[PA_POWE )

Po_up Output power level R_SETTING] = 0 58 dBm
Note 1 Measured according to Bluetooth® Low Energy Test Specification RF-PHY.TS/4.0.1, section 6.4.1.
Note 2 Measured according to Bluetooth® Core Technical Specification document.

Note 3  Frequencies close to the ISM band can show slightly worse performance
Note 4 Measured according to Bluetooth® Low Energy Test Specification RF-PHY.TS/4.0.1, section 6.2.3.

Table 52: Radio BLE 1M HP - Recommended operating conditions

Parameter | Description Conditions Min Typ Max Unit
foPer Operating frequency 2400 2483.5| MHz
NcH Number of channels 40 1
fen Channel frequency K=0to 39 ng? MHz
Table 53: Radio BLE 1M HP - 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 21 mA
and Vococ RF = 1.4 V; Ta=
25°C
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Parameter | Description Conditions Min Typ Max Unit

Radio transmitter and
synthesizer active; power
IBAT_RF_TX_+6 setting = 15; ideal DC-DC
dBm Battery supply current converter with Vear =3 V
and Vococ RF = 1.4 V; Ta=
25°C

6.2 mA

Radio transmitter and
synthesizer active; power
IBAT_RF_TX_0d setting = 8; ideal DC-DC
Bm Battery supply current converter with Vear =3V
and Vbococ rr = 1.4 V; Ta=
25°C

Radio transmitter and

synthesizer active; power
Battery supply current setting = 6; ideal DC-DC 2.5 mA
converter with Vear= 3 V and
Vococ Rr=1.4V; Ta=25°C

IBAT RF_TX_-
3dBm

Radio transmitter and

synthesizer active; power
Battery supply current setting = 4; ideal DC-DC 1.9 mA
converter with Vear= 3 V and
Vpcpec RF = 1.4V; Ta=25°C

IBAT RF_TX -
6dBm

Radio transmitter and
synthesizer active; power
IBAT RF TX - setting = 2; ideal DC-DC
12dBm Battery supply current converter with Vear =3 V
and Vococ RF = 1.4 V; Ta=
25°C

1.3 mA

Radio transmitter and
synthesizer active; power
IBAT RF_TX_- setting = 1, ideal DC-DC
18dBm Battery supply current converter with Veat =3V
and Vbococ rr = 1.4 V; Ta=
25°C

11 mA

Table 54: Radio BLE 1M HP - AC characteristics

Parameter | Description Conditions Min Typ Max Unit

Dirty Transmitter disabled,;
DC-DC converter disabled;

Psens_cLean | Sensitivity level PER = 30.8%; Vbcoc_rF = .97 dBm
14V

Note 1

Extended packet size (255

octets) -94.5 dBm

Psens epkT Sensitivity level

Normal Operating

. Conditions; DC-DC converter
Psens Sensitivity level disabled: PER = 30.8% -96 dBm

Note 1
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Parameter | Description Conditions Min Typ Max Unit
Worst-case interferer level @
f1, f2 with 2*f1 - f2 = fo, |f1 - f2|
P Intermodulation distortion =nMHzandn =3, 4, 5; 27 4Bm
INT_IMD interferer power level Pwantep = -64 dBm @ fo;
PER = 30.8%
Note 2
n = 0; interferer @ f1 = fo +
CIRo Carrier to interferer ratio n*1 MHz 6.5 dB
Note 2
n =-1; interferer @ f1 = fo +
CIRm1 Carrier to interferer ratio n*1 MHz -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 -30 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 -42 dB
Note 2
n = -3 (image frequency + 1
. ) . MHz); interferer @ f1 = fo +
CIRwm3 Carrier to interferer ratio n*1 MHz -48 dB
Note 2
n = +4; interferer @ f1 =fo +
CIRp4 Carrier to interferer ratio n*1 MHz -49 dB
Note 2
n = -4; interferer @ f1 = fo +
CIRm4 Carrier to interferer ratio n*1 MHz 51 dB
Note 2
|n] = 5 (any other BLE
. . . channel); interferer @ f1 = fo
CIRs Carrier to interferer ratio +n*1 MHz -53 dB
Note 2
30 MHz < fsL < 2000 MHz;
PaL_i Blocker power level Pwantep = -67 dBm 5 dBm
Note 2
Blocker power level 2003 MHz < fgL < 2399 MHz;
P&l P PwanTep = -67 dBm 0 dBm
N Note 3
Note 2
2484 MHz < fgL < 2997 MHz;
PeL_m Blocker power level PwanTeD = -67 dBmM 0 dBm
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Parameter | Description Conditions Min Typ Max Unit
Note 2
3000 MHz < fsL < 12.75 GHz;
PsL_v Blocker power level Pwantep = -67 dBm 5 dBm
Note 2
Tolerance at 5% to 95%
confidence interval of Prr:
Lacc_rssi Level accuracy when RXRSSI[7:0] = X, 50 < 2 dB
X < 175; burst mode, 1500
packets
Gradient of monotonous
. range for RXRSSI[7:0] = X, dB/LS
Lres_RssI Level resolution 50 < X < 175: burst mode, 0.5 B
1500 packets
fors = 2 MHz
ACP2m Adjacent channel power level oFs -49 dBm
Note 4
) fors 2 3 MHz
ACP3awm Adjacent channel power level -57 dBm
Note 4
RF_ATTR_REG[PA_POWE
Po_15 Output power level R_SETTING] = 15 6 dBm
RF_ATTR_REG[PA_POWE
Po_14 Output power level R_SETTING] = 14 5 dBm
RF_ATTR_REG[PA_POWE
Po_13 Output power level R_SETTING] = 13 4.5 dBm
RF_ATTR_REG[PA_POWE
Po_12 Output power level R_SETTING] = 12 3.5 dBm
RF_ATTR_REG[PA_POWE
Po_11 Output power level R_SETTING] = 11 2.5 dBm
RF_ATTR_REG[PA_POWE
Po_10 Output power level R_SETTING] = 10 2 dBm
RF_ATTR_REG[PA_POWE
Po_o9 Output power level R_SETTING] = 9 1 dBm
RF_ATTR_REG[PA_POWE
Po_os Output power level R_SETTING] = 8 0 dBm
RF_ATTR_REG[PA_POWE i
Po_o7 Output power level R SETTING] = 7 1 dBm
RF_ATTR_REG[PA_POWE )
Po_os Output power level R_SETTING] = 6 2.5 dBm
RF_ATTR_REG[PA_POWE i
Po_os Output power level R_SETTING] = 5 4 dBm
RF_ATTR_REG[PA_POWE i
Po_os Output power level R _SETTING] = 4 6 dBm
RF_ATTR_REG[PA_POWE )
Po_os Output power level R _SETTING] = 3 8.5 dBm
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Parameter | Description Conditions Min Typ Max Unit
RF_ATTR_REG[PA_POWE
Po_o2 Output power level R_SETTING] = 2 -12 dBm
RF_ATTR_REG[PA_POWE
Po_o1 Output power level R_SETTING] = 1 -18 dBm
Po_o1a1 Output power level Power set to -21 dBm -21 dBm
Po_o1a2 Output power level Power set to -22 dBm -22 dBm
RF_ATTR_REG[PA_POWE
Po_utp Output power level R_SETTING] = 0 -52 dBm

Note 1 Measured according to Bluetooth® Low Energy Test Specification RF-PHY.TS/4.0.1, section 6.4.1.

Note 2  Measured according to Bluetooth® Core Technical Specification document.
Note 3  Frequencies close to the ISM band can show slightly worse performance

Note 4 Measured according to Bluetooth® Low Energy Test Specification RF-PHY.TS/4.0.1, section 6.2.3.

Table 55: Radio BLE 2M 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 Zf'g? MHz
Table 56: Radio BLE 2M 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 Veat =3V 1.3 mA
and Vbococ rr=1.1V; Ta=
25°C
Radio transmitter and
synthesizer active; power
IBAT RF_TX_ 0d setting = 9; ideal DC-DC
o Battery supply current converter with Vear = 3 VV 2.3 mA
and Vococ rRr = 1.1V; Ta=
25°C
Radio transmitter and
synthesizer active; power
IBAT RF_TX_- setting = 6; ideal DC-DC
3dBm Battery supply current converter with Vear =3V L7 mA
and Vococ Rr = 1.1V; Ta=
25°C
IBAT RE TX - Radio transmitter and
s | Battery supply current synthesizer active; power 13 mA
setting = 4, ideal DC-DC
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Parameter | Description Conditions Min Typ Max Unit

converter with Vear =3 V
and Vpococ R = 1.1V; Ta=
25°C

Radio transmitter and
synthesizer active; power
IBAT RF TX - setting = 2; ideal DC-DC
12dBm Battery supply current converter with Veat =3V
and Vococ RF = 1.1V; Ta=
25°C

0.9 mA

Radio transmitter and
synthesizer active; power
IBAT RF TX - setting = 1; ideal DC-DC
18dBm Battery supply current converter with Veat =3 V
and Vpococ RF=1.1V; Ta=
25°C

0.7 mA

Table 57: Radio BLE 2M LP - AC characteristics

Parameter | Description Conditions Min Typ Max Unit

Dirty Transmitter disabled,;
DC-DC converter disabled;

Psens_cLean | Sensitivity level PER = 30.8%; Vbcoc rr = 1.1 93 dBm
\%

Note 1

Extended packet size (255

octets) -1 dBm

Psens epkT Sensitivity level

Normal Operating

e Conditions; DC-DC converter
Psens Sensitivity level disabled: PER = 30.8% -93 dBm

Note 1

Worst-case interferer level @
f1, f2 with 2*f1 - f2 = fo, |f1 - f2|

Intermodulation distortion =nx2MHzandn=3,4,5; 28 4B
interferer power level PwanTep = -64 dBm @ fo; - m
PER = 30.8%

Note 2

PinT_iMD

n = 0; interferer @ f1 = fo +
CIRo Carrier to interferer ratio n*2 MHz 7 dB
Note 2

n = +1, interferer @ f1 = fo +
CIRp1 Carrier to interferer ratio n*2 MHz -4 dB
Note 2

n =-1; interferer @ f1 =fo +
CIRm1 Carrier to interferer ratio n*2 MHz -4 dB
Note 2

n = +2; interferer @ f1 = fo +
CIRp2 Carrier to interferer ratio n*2 MHz -29 dB
Note 2
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Parameter | Description Conditions Min Typ Max Unit
n = -2 (image frequency);
CIRmz Carrier to interferer ratio interferer @ f1 = fo + n*2 MHz -36 dB
Note 2
n = +3; interferer @ f1 =fo +
CIRp3 Carrier to interferer ratio n*2 MHz -41 dB
Note 2
n = -3 (image frequency + 2
. . . MHz); interferer @ f1 = fo +
CIRwm3 Carrier to interferer ratio n*2 MHz -47 dB
Note 2
n = -4; interferer @ f1 = fo +
CIRm4 Carrier to interferer ratio n*2 MHz -46 dB
Note 2
n = +4; interferer @ f1 =fo +
CIRp4 Carrier to interferer ratio n*2 MHz -41 dB
Note 2
[n] 2 5 (any other BLE
. . . channel); interferer @ f1 = fo
CIRs Carrier to interferer ratio +N*2 MHz -52 dB
Note 2
30 MHz < fgL = 2000 MHz;
PsL | Blocker power level PwanTep = -67 dBm 5 dBm
Note 2
Blocker power level 2003 MHz < fgL < 2399 MHz;
PsL 1 P PwanTtep = -67 dBm 0 dBm
Note 3 Note 2
2484 MHz < fgL < 2997 MHz;
PaL_n Blocker power level Pwantep = -67 dBm 0 dBm
Note 2
3000 MHz < fgL £ 12.75 GHz;
PsL v Blocker power level PwanTep = -67 dBm 5 dBm
Note 2
Tolerance at 5% to 95%
confidence interval of Prr:
Lacc_rssi Level accuracy when RXRSSI[7:0] = X, 50 < 2 dB
X < 175; burst mode, 1500
packets
Gradient of monotonous
. range for RXRSSI[7:0] = X, dB/LS
Lres_RrssI Level resolution 50 < X < 175: burst mode, 0.5 B
1500 packets
fors = 4 MHz
ACPam Adjacent channel power level oFs -54 dBm
Note 4
. fors =5 MHz
ACPsm Adjacent channel power level -60 dBm
Note 4
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Parameter | Description Conditions Min Typ Max Unit
fors 26 MH

ACPem Adjacent channel power level ors z -58 dBm
Note 4

Note 1 Measured according to Bluetooth® Low Energy Test Specification RF-PHY.TS/4.0.1, section 6.4.1.
Note 2 Measured according to Bluetooth® Core Technical Specification document.

Note 3  Frequencies close to the ISM band can show slightly worse performance.

Note 4 Measured according to Bluetooth® Low Energy Test Specification RF-PHY.TS/4.0.1, section 6.2.3.

Table 58: Radio BLE 2M HP - Recommended operating conditions

Parameter | Description Conditions Min Typ Max Unit
foper Operating frequency 2400 2483.5| MHz
NcH Number of channels 40 1

fen Channel frequency K=0to 39 ng? MHz

Table 59: Radio BLE 2M HP - 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 Veat =3V 2.2 mA
and Vococ rRr = 1.4 V; Ta=
25°C

Radio transmitter and
synthesizer active; power
IBAT_RF_TX_+6 setting = 15; ideal DC-DC
dBm Battery supply current converter with Veat =3V
and Vbococ rr = 1.4 V; Ta=
25°C

6.2 mA

Radio transmitter and
synthesizer active; power
IBAT RF_TX_ 0d setting = 8; ideal DC-DC
Bm Battery supply current converter with Veat =3V
and Vococ rRr = 1.4 V; Ta=
25°C

Radio transmitter and
synthesizer active; power

lsaT RETX | Battery supply current setting = 6; ideal DC-DC 2.5 mA
3dBm converter with Vear= 3 V and
Vococ rRF=1.4V; Ta=25°C
Radio transmitter and
synthesizer active; power
IBAT RF_TX - setting = 4, ideal DC-DC
6dBm Battery supply current converter with Vear =3 V 1.9 mA
and Vpcpoc RF = 1.4 V; Ta=
25°C
Datasheet Revision 3.0 Dec 28, 2023

CFR0011-120-00 70 of 498 © 2023 Renesas Electronics



DA14592

LENESAS

Multi-Core BLE 5.2 SoC with Embedded Flash

Final

Parameter

Description

Conditions

Min

Typ

Unit

IBAT RF_TX -
12dBm

Battery supply current

Radio transmitter and
synthesizer active; power
setting = 2; ideal DC-DC
converter with Vear =3 V
and Vococ rRr = 1.4 V; Ta=
25°C

1.3

mA

IBAT RF_TX_-
18dBm

Battery supply current

Radio transmitter and
synthesizer active; power
setting = 1; ideal DC-DC
converter with Vear =3V
and Vococ_rr = 1.4 V; Ta=
25°C

11

mA

Table 60: Radio BLE 2M HP - AC characteristics

Parameter

Description

Conditions

Min

Typ

Max

Unit

Psens_cLEAN

Sensitivity level

Dirty Transmitter disabled,;
DC-DC converter disabled;
PER = 30.8%; Vbcbc_RF =
14V

Note 1

dBm

Psens epkT

Sensitivity level

Extended packet size (255
octets)

-91.5

dBm

Psens

Sensitivity level

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

Note 1

-93.5

dBm

PinT_MD

Intermodulation distortion
interferer power level

Worst-case interferer level @
f1, f2 with 2*f1 - f2 = fo, |f1 - f2|
=nx2MHzandn=3,4,5;
PwanTtep = -64 dBm @ fo;
PER = 30.8%

Note 2

dBm

CIRo

Carrier to interferer ratio

n = 0; interferer @ f1 = fo +
n*2 MHz

Note 2

6.5

daB

CIRp1

Carrier to interferer ratio

n = +1; interferer @ f1 = fo +
n*2 MHz

Note 2

daB

CIRm1

Carrier to interferer ratio

n =-1; interferer @ f1 =fo +
n*2 MHz

Note 2

dB

CIRp2

Carrier to interferer ratio

n =+2; interferer @ f1 = fo +
n*2 MHz

Note 2

dB

CIRm2

Carrier to interferer ratio

n = -2 (image frequency);
interferer @ f1 = fo + n*2 MHz
Note 2

daB
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Parameter | Description Conditions Min Typ Max Unit
n = +3; interferer @ f1 = fo +
CIRp3 Carrier to interferer ratio n*2 MHz -42 dB
Note 2
n = -3 (image frequency + 2
. . . MHz); interferer @ f1 = fo +
CIRwm3 Carrier to interferer ratio n*2 MHz -49 dB
Note 2
n = -4; interferer @ f1 = fo +
CIRwma4 Carrier to interferer ratio n*2 MHz -48 dB
Note 2
n = +4; interferer @ f1 = fo +
CIRp4 Carrier to interferer ratio n*2 MHz -42 dB
Note 2
In] =2 5 (any other BLE
. . ) channel); interferer @ f1 = fo
CIRs Carrier to interferer ratio + n*2 MHz -54 dB
Note 2
30 MHz < fzL < 2000 MHz;
PeL_i Blocker power level Pwantep = -67 dBm 5 dBm
Note 2
Blocker power level 2003 MHz < fgL < 2399 MHz;
PeL_1i P Pwantep = -67 dBm 0 dBm
Note 3 Note 2
2484 MHz < fgL < 2997 MHz;
PsL_m Blocker power level PwanTep = -67 dBm 0 dBm
Note 2
3000 MHz < faL < 12.75 GHz;
PeL_iv Blocker power level Pwantep = -67 dBm 5 dBm
Note 2
Tolerance at 5% to 95%
confidence interval of Prr:
Lacc_rssi Level accuracy when RXRSSI[7:0] = X, 50 < 2 dB
X < 175; burst mode, 1500
packets
Gradient of monotonous
. range for RXRSSI[7:0] = X, dB/LS
Lres_RssI Level resolution 50 < X < 175: burst mode, 0.5 B
1500 packets
fors = 4 MHz
ACPam Adjacent channel power level ors -53 dBm
Note 4
fors =5 MHz
ACPswm Adjacent channel power level oFs -59 dBm
Note 4
. fors =2 6 MHz
ACPem Adjacent channel power level -59 dBm
Note 4
Note 1 Measured according to Bluetooth® Low Energy Test Specification RF-PHY.TS/4.0.1, section 6.4.1.
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Note 2 Measured according to Bluetooth® Core Technical Specification document.
Note 3  Frequencies close to the ISM band can show slightly worse performance.
Note 4 Measured according to Bluetooth® Low Energy Test Specification RF-PHY.TS/4.0.1, section 6.2.3.
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4  System Overview

4.1 Internal blocks
The DA14592 contains the following blocks:

Arm Cortex™ M33 CPU. This processor provides 1.5 dMIPS/MHz (96 dMIPS when operating at a
maximum clock speed of 64 MHz) and is used for the application but also for implementing the upper
layers of the Bluetooth® Low Energy protocol (Host). This CPU has a powerful cache controller with
four-way associativity, 8 bytes cache line size, and 8 kB of RAM. The CPU executes code from
embedded Flash through the cache controller, but it can also bypass it and execute code from
embedded Flash directly or RAM.

Configurable MAC (CMAC). This is based on the Arm Cortex MO+ CPU and hardware accelerators
implementing all timing critical tasks of the Bluetooth® Low Energy Controller. Moreover, it is capable
of supporting proprietary, ISM band protocols (for example, ANT+).

ROM. This is a 288 kB ROM containing the booter code, the Bluetooth® Low Energy stack code, and
various routines for implementing authentication of the eFlash image (using Elliptic Curves).

Data RAM. 96 kB Data RAM (DataRAM) which is shared among all masters of the system. It is used
for storing code and data of CMAC and application data (Cortex M33). It comprises three RAM cells
of 32 kB each, all with content retaining as well as complete power switch-off capability.

Embedded Flash Controller. This controller implements the interface to the 256-kB embedded
Flash (eFlash) cell which contains the application image. It serves both Cortex CPUs for code
execution as well as data. It implements all timing related tasks and
read/write/erase/suspend/resume commands towards the eFlash cell.

QSPI Controller. A Quad SPI controller interfacing to external PSRAM/Flash devices used to extend
the embedded RAM or to store data in non-volatile while executing code.

Cryptography Controller. It consists of an AES 256-bit block and a HASH controller implementing
SHA-2. These hardware accelerators can be used by the Cortex M33 serving any application
security requirements.

UART, UART2. Asynchronous serial interfaces. UART2 implements hardware flow control and is
amended with ISO7816 functionality for connecting to a secure element while UART has no flow
control. Both UARTS are equipped with a FIFO of 16 bytes depth and are supported by the general-
purpose DMA engine. Both UART and UART?2 can reach up to 3 Mbps.

SPI. This is the serial peripheral interface (SPI) with master/slave capability, and it has separate
FIFOs for RX and TX of two 16-bit words each.

I12C. These are Master/Slave 12C interfaces used for sensors and/or host MCU communication. Each
controller includes 32 locations deep FIFO (8-bits RX, 10-bits TX). They can both achieve up to
2.9 Mbps with a 32 MHz system clock.

Audio Controller. This block enables audio streaming by means of a Pulse Density Modulation
(PDM), two Sample Rate Converters (SRC) that enable simultaneous inbound and outbound streams
and a Pulse Code Modulation (PCM) interface. It can support up to two digital microphones or two
digital loudspeakers using the PDM interface or connect an external CODEC at the PCM/I2S
interface.

General Purpose (GP) ADC. This is a 10-bit analog to digital converter with eight external input
channels and oversampling capability which increases the effective number of bits (ENOB) to 11.

Application (SD) ADC. This is a 15-bit analog to digital converter with eight external input channels
and a sampling rate of 1 Ksps up to 2 Msps. It comes with a programmable gain amplifier and
supports two modes of operation, namely, the audio mode and the sensor mode.

Radio Transceiver. This block implements the digital and analog PHY of the Bluetooth® Low Energy
protocol at 2.4 GHz.

General Purpose Timers. Four general purpose timers of 24-bit width each are available for the
user. They provide a number of features like PWM generation, two capture channels that save a
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snapshot of the timer, up/down counting with free-running mode, selectable clock source, and one-
shot pulse generation with configurable width.

Real Time Clock. This is a hardware controller that supports the complete time of day clock:
12/24 hours, minutes, seconds, milliseconds, and hundredths of milliseconds. It comprises a
configurable alarm function and can be programmed to generate an interrupt on any event like a
rollover of month, day, hour, minute, second, or hundredths of milliseconds.

Watchdog Timers. The system comprises two watchdog timers, 13-bit wide each. One for CMAC
software monitoring (CMAC Wdog) and another for the System CPU (System Wdog). The System
watchdog is constantly counting down and automatically starts right after POWERUP, it is powered
by the always-on domain and generates an NMI and a hardware reset when 0 and -16 are reached
respectively. Its maximum counting time is 84 seconds or 3 minutes depending on the clock used
(RC32K or RCX). The CMAC Watchdog resides in the Radio power domain and generates an
interrupt to the CMAC CPU when 0 is reached. It also generates a hardware reset if -16 is reached.
Both watchdogs are automatically frozen when either of the two CPUs is in debug mode.

Wake-up Controllers. There are two different wake-up controllers: one for capturing external events
that can be used as a wake-up trigger from extended sleep modes at any GPIO and another one that
can capture events on two specific GPIOs only to wake up from Hibernation. While both support
programmable polarity, only the first one comprises a single debouncing structure for generating a
wake-up interrupt upon a button press while the latter guarantees minimum power consumption.

DMA Engine. This is a general-purpose DMA engine with six channels that can be multiplexed to
support data transfers between memory resources but also between memory and peripherals in
single or burst modes (where applicable). It is also used when secure features are enabled to
perform key transfers from protected eFlash memory spaces to registers without the CPU having
access.

Quadrature Decoder. This block decodes the pulse trains from a rotary encoder to provide the step
and the direction of the movement of an external device. Three axes (X, Y, Z) are supported.

4.2 Digital power domains

The DA14592 supports a number of digital power domains that can be turned ON and OFF
independently from one another.
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Figure 4. Digital power domains and blocks mapping
Table 61 shows the description and domain names used throughout this document.

Table 61: Power Domains Description

Domain Name | Description

PD_SYS System Power Domain. It comprises the Arm M33 CPU, the QSPI controller, and the
Crypto block.

PD_MEM Memory Power Domain. It comprises the RAM, ROM, and eFlash controllers, the DCDC
digital FSM, and the DMA engine. It also contains the complete bus fabric.

PD_RAD Radio Power Domain. It comprises the CMAC and the digital PHY of the Radio.

PD_COM Communications Power Domain. It comprises all serial interfaces, SD ADC, and one of the
Timers. It also contains the GPIO multiplexing.

PD_PER Peripherals Power Domain. It comprises the Temperature Sensor and the GP ADC.

PD_SLP Sleep Power Domain. It comprises the RTC, the Watchdog, and the respective Wake-up
controller.

PD_AON Always-On Power Domain. It comprises the wake-up from the hibernation controller.

PD_TIM Timer Power Domain. It comprises the MAC timer, three general-purpose Timers, and the
XTAL32M digital state machine.

PD_AUD Audio power domain. It comprises the PCM, PDM, and SCRs blocks.
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4.3

43.1 Hardware FSM

Final

Hardware FSM (POWERUP, WAKEUP, GOTO SLEEP)

Figure 5 shows the hardware FSM responsible for the POWERUP, WAKEUP, and GOTO SLEEP

processes of the system.

WAKEUP = 1
FAST_WAKEUP = 0

POR_Vbat_N
(Reset)

POR released

BG_BOD_
REFRESH
DCDC_
REFRESH

Yes
DCDC_Refresh

DCDC & Bandgap & BOD Refresh

BG_BOD_
REFRESH

SLEEP
LDO_RET
LDO_IO_Ret
LDO_CORE_Re

DCDC_SLEEP_Mode

Sleep

WAKEUP = 0
DCDC_SLEEP_Mode

WAKEUP = 1
FAST_WAKEUP = 1
—>

WOKENUP

SW Running:
Booter or
Application SW)

Initialization:
PD_MEM &
Flash

Figure 5. POWERUP, WAKEUP, GOTO SLEEP hardware FSM

The WAKEUP signal indicates that the hardware FSM has finished, and the digital power domains

are initialized.

4.3.2 Power-up

After POR_Vbat is released, the FSM enters the state BG where the following actions are taken:
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e The COLD_BOOT bit is asserted indicating that the system recovers from a POR (previous state
has to be POR_Vbat NOK).

e Bandgap is enabled.

This state does not exceed 10 ys. When the BG reference voltage is settled to 0.75 V, the BG OK
signal is generated, and the FSM continues with the next state LDO_LOW LDO_IO:

e LDO_IOis enabled depending on the programmed register bit in POWER_CTRL_REG.

e LDO_LOW is enabled depending on the programmed register bit in the POWER_CTRL_REG
register.

Those LDOs are enabled one after the other. The LDO_LOW is only enabled when the VDDIO is
settled and generates an LDO_OK signal.

e The LDO_CORE is enabled after the aforementioned LDOs are settled and their outputs are
stable. The LDO_CORE sets VDD to 0.9 V.

The RCLP clock then switches to 512 kHz and the RC32M and BOD comparators are enabled.
When the BOD comparator levels are OK, the WOKENUP signal is asserted (which can be mapped
on a GPIO or monitored at a register bit). This is the time when the FSM has reached the end.

The WOKENUP signal triggers the digital FSM by starting the Digital Power Control. First, there is a
timeout counter to be able to configure the test mode. Next, the required power domains are
powered up. After this, the software starts running.

The timing diagram in Figure 6 summarizes the aforementioned description.

—  »i¢—— RC512kHz
RCLP 3x 3x 3x

32/512 kHz Clock

SYS CLK

POR_Vbat_N

|
7
POR_Vbat_N_SYNC_1 [

POR_Vbat_N_SYNC_2

State POR_Vbat_NOK 8G LDO_IG LDo_Low LDO_CaRE RESEM Test Timeout Dicgo:f:';fr X SW RUNNING
< P I »ig »i¢ >ig < < :
<60 s 32 us 100 ps 100 ps 100 ys <20 ps 85 us dps i
BG OK LDO_IO GK LDO_low dK i LDO_corg OK Wokenu
(Typ) (Typ) (Typ) (Typ P
0.75V
BG Ref ov /
1.8V
vdd_Io ov
1.1V
Vdcdc ov
0.9V
vdd oV

Figure 6. POWERUP timing diagram

The total time required for the cold boot powerup is about 0.5 ms. This is a typical number and
depends largely on the capacitor values at the supply rails on the PCB.

4.3.3 Wake-up options

The system supports two different wake-up modes.