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DA1470x

General Description

The DA1470x is a family of multi-core wireless microcontrollers, combining the latest Arm Cortex
M33™ application processor with floating-point unit, advanced power management functionality, a
Graphic Processing Unit (GPU) for advanced graphics processing, a cryptographic security engine,
analog and digital peripherals, a dedicated sensor node controller, and a software configurable
protocol engine with a radio that is compliant to the Bluetooth® 5.2 low energy standard.

The DA1470x is based on an Arm Cortex-M33™ CPU with an eight-segments Memory Protection
Unit (MPU), DSP extensions and a single-precision Floating Point Unit (FPU) offering up to 240
dMIPS. The dedicated application processor executes code from an external Octa/Quad SPI FLASH
device equipped with an on-the-fly decrypting engine, via an 8 kB four-way set associative instruction
cache controller. It has a software-configurable Bluetooth® low energy protocol engine (MAC) with an
ultra-low-power radio transceiver, capable of +6 dBm output power, and -97 dBm sensitivity offering
a total link budget of 103 dB.

DA1470x comprises a 2D GPU, successfully combining ultra-low power capabilities with advanced
graphic processing. It also has an integrated two-layer display controller with multiple display output
options like Parallel DPI/DBI/JDI and Single/Dual/Quad SPI.

An optimized programmable sensor node controller based on Arm Cortex MO+ allows sensor node
operations and data acquisition with the rest of the system in shut down mode, achieving best-in-
class power consumption.

The advanced power management unit (PMU) of the DA1470x enables it to run on primary and
secondary batteries, as well as provide power to external devices through the integrated low
quiescent current (Ig) SIMO DCDC and integrated LDOs. The on-chip JEITA-compliant hardware
charger makes it possible to safely charge rechargeable batteries over USB.

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  Memories

300 328 and EN 300 440 Class 2 (Europe), 0 1.5 MB Data SRAM with retention
FCC CFRA47 Part 15 (US) and ARIB STD- _
T66 (Japan) o 4 kB One-Time-Programmable (OTP)

memory for secure key storage

m Flexible processing power ; i
O 8 kB ICache SRAM with retention

O 32 kHz up to 160 MHz 32-bit Arm

Cortex-M33 with 8 kB, four-way o 8 kB DCache SRAM with retention
associative cache, FPU and eight- o 32 kB ROM (boot, PKI routines)
segments MPU m  Power management

o A flexible and conflgur_ablg Bluetooth® o Low Iq SIMO Buck DC-DC converter
Low Energy MAC engine implementing
the controller stack up to HCI o Boost DC-DC converter (4.5V —-5.0V)

o An Arm Cortex MO+ based sensor node 0 Four power supply pins for external
controller for sensors manipulation devices DCDC supported

0 A 2D GPU for advanced graphics o Hardware charger (up to 5.0 V) with
processing programmable curves and JEITA

support

o Optimized power modes (Extended PP

sleep, Deep sleep, and Hibernation) O Integrated Power Path Management
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Digital controlled oscillators

o High Speed RC 32/64/96 MHz (RCHS)
with 1.5 % precision

32 MHz crystal oscillator
Low Power RC 32/512 kHz (RCLP)

RCX oscillator (500 ppm max) and
optional 32 kHz crystal oscillator

Real Time Clock with 10 ms resolution

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

Application cryptographic engine with AES-
128/192/256, SHA-224/256/384/512 and a
True Random Number Generator (TRNG)

Digital interfaces
o Upto 79 General Purpose I/0s

o Decrypt-on-the-fly Octa/Quad SPI
FLASH interface

o Dedicated QSPI PSRAM and QSPI
FLASH interfaces

O eMMC interfaces supporting up to 48
MHz SDR mode

o Parallel-DPI/DBIB/JDI,
SPI/DualSPI/QSPI Display Controller
with own DMA and two layers support

o 3 xUARTs up to 6 Mbps, one UART
extended to support ISO7816

O 3 x SPI+™ controllers

Multi-Core Wireless SoC Family with PMU and GPU

O

RENESAS

Final

MIPI 13C controller at 12.5 MHz

3 x 12C controllers at 100 kHz, 400 kHz,
or 3.4 MHz

PDM interface with dual HW sample
rate converter (SRC)

I2S/PCM master/slave interface up to
eight channels

USB 1.1 Full Speed device interface

m Analog interfaces

O

O

O

Ultra-Low Power Voice Activity
Detection (VAD) enabling seamless
audio processing with system-on
current < 26 pA

Four-channel 10-bit SAR General
Purpose ADC, 2.6 Msps

11 ENOB, 16 Ksps Audio ADC with
Programmable Gain Amplifier

Three matched White LED drivers

m Radio transceiver

O

O

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

Supply current at VBAT:
TX: 3 mA, RX: 1.85 mA (with ideal DC-
DC)

Configurable transmit output power -18
to +6 dBm

-97 dBm receiver sensitivity

m Packages:

O

Revision 3.2

VFBGA142, 6.2x6, 0.45 mm pitch
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DA1470x

Applications

Fitness trackers

Sport watches

Smartwatches

Consumer medical devices

Consumer and home appliances

Home automation

Industrial automation and security systems

Gaming consoles

Key Benefits

m Highest level of performance for advanced applications
m Highest level of integration to drive system cost down
m Lowest power consumption to optimize battery life

Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 3 of 1019 © 2022 Renesas Electronics



RENESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

Contents
(1= =T =TI =T o ] o 4 o] 4 I PSS 1
KBY FRALUIES ..ottt e e e ettt e e s e e e et e e te bt e e e e et e ee bbb e e e e e e e e ata b n e e e e eeeeesbaanneeeaane 1
N ] o] o= 4 o ] K= PRSP 3
KBY B BN OIS ..ttt ettt a e e e e e e e nn s 3
G0N NS 4
[ Lo LU =T O PP P U PP PPPPP 13
JLIE=1 0] =S PRSP PPRRPTN 15
A = Lo Tod g B F=To | =11 | H T O PP P U PP PPPPP 40
2 DA1470x Product Family ... 41
I 1 1[0 LU | T TSP PPPPP R TPPPP 42
TN Y T € AN I 1 o 11 | SRS 42
ST 1= Tol | ot A (o] o 1= TSSOSO PPPPOPPPI 60
4.1  Absolute Maximum RaINGS .....ccooeeiiieiiiiciciie s 61
4.2 Recommended Operating CONAItIONS .........oouuiiiiiiiieiiiie e 61
O T B L O @ ¢ F- 1 = T (=] 1S £ o= SRR 62
O T 0T T T = = o (T 1 [ 64
4.5  Thermal CharaCteriStICS .. ..uiiiiiiiiiiiiiiie et s e er e e e e s s e e e e e e s sebn e eeeeeessaneeneees 65
4.6  RESEt CharaCleriSHCS .....uueeiiiiiiiiiiiiie et e et e e e e e e ene e 65
4.7  Brown-Out Detector CharaCteriStiCS ........oiouviriiiiee it e e 65
4.8 General Purpose ADC CharacCteriStiCS .....ccoeeeeeeieeiieiiiieessises s s s s 67
4.9  Application ADC CharacCteriStiCS ... .ceeieeeeeeieeeieeeiee s 69
4.10 DC-DC Converter CharaCteriStiCS ... ..uiuueiuiruiiiiieieeeiesiiiieieeee e e s ssieeeer e e e e s ssntnreeeeeeeessnneeeeeees 71
4.11 Boost DC-DC Converter CharaCleriStCS. ... ...uuutiieeiiiiiiiiieeee ettt 72
4.12 Clamps CharaCleriSHCS ......ciiuuiiiiiiiiii ittt ettt e e st nabe e e e anens 73
4.13 Vsys Generator CharaCteriStiCS ......cooiiiiiiiii i 73
I I @ 1S3 @ ¢ =T = Vo (] 1S5 1o PSS 74
4.15 Power On Reset VSYS CharacCteriStiCS ........oouuiiiiiiiiie ittt 75
4.16 Power On Reset V30 CharacCteriStiCS .......ocuuviiiiiiieiiiiiiiiie et 76
4.17 32 kHz Crystal OsCillator CharacCteriStiCS.........uueiiureieiiiiiie it 76
4.18 32 MHz Crystal Oscillator CharaCteriStiCS.......ccoeeeiieeeiiieieiee e 77
4.19 RCX OsCillator CharaCteriStiCS......uuuuiiieeeiiiiiiiiiieie e e e s r e e e e e s s e e e e e e e e nneeeeees 78
4.20 RCHS 64/96 MHz RC Oscillator CharacteristiCs ...........uuuviveeeiiiiiiiiiieee e e e 78
4.21 RCLP 32/512 kHz RC Oscillator CharacteriStiCS ...........uueiiieeiiiiiiiiiiieeeee e 79
4.22 PLL 160 MHZ CharaCteriStiCS ....uuuuuiiiieeeiiiiiiiiieeieeeissiiiteereee e e ssstntaeeeeeesessnnnsaneeeeeessnnsenneees 79
4.23 PLL 48 MHZ CharaCteriStiCS .......uuuiieiiiaiiaiiiiiiie ettt e e et e e e e e e e e enneeeeeas 79
4.24  Charger CharaCteriStCS .......cuuiiiiiiiiiie ittt st s e e e e 79
4.25 Battery Check CharacCteriStiCS. .. .....uuiiiii i 82
4.26 Digital I/O CharaCteriStiCS. ......cii ittt e e e e e enbe e 82
VN A O TUT- To IS od I VL@ B @ Fo T = Toa (=] 1S o S 84
4.28 LED CRAraCteriSHCS .. ..uveeieiiiiiieiiitiiie ittt ettt e e e e e sttt e e e e e e s bbb e e e e e e e e e annbeeeeeas 87
4.29 USB CharaCteriStiCS ....uuuuuiiiieeeisiiiiiiieiie e e s e ssiiier e ee e e s s sttt eeee e e s e ssstaeereeeeesasnsesaneeeeeeesanssnneees 87
4.30 USB Charger Detection CharaCteriStiCS. ........uuuiiieeiiiiiiiiiiieee e 88
4.31 Voice Activity Detection CharacCteriStiCS..........uuiiiiiiiieiiiiiie e 89
Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 4 of 1019 © 2022 Renesas Electronics



RENESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

4.32 Temperature SenSOr CharacCteriStiCS ........cccuvuriiiiee i e e 89
4.33 RAJIO CharaCteriSHCS ......ueeiiieiii ittt e e e e s st e e e e e e e e nneeeeeeas 20
IS Y2 1= 4 @ V=T Y AT SRR 98
L0 N 10 =] g T= U 2] (o o] SRR 98
5.2 Digital POWEE DOMAINS....ccccciiiiiiiiiieee e e e s ettt ee e e e e e s see e e e e s s s st e e e e e e s s s sntaaaeeeaeeessnnnnnnnnees 100
5.3 POWERUP, WAKEUP, and GOTO SIEEP ..uuuiiiiiiiiiiiiiiiiea ettt e e 101
5.3.1 ANAIOG PMU FSM ...ttt et a e st e e nneeeeane 101

5.3.2 Digital PMU FSM ...ttt e e e e e e ennneee s 101

5.3.3 POWERUP ...ttt et e e e e e e e s bbb e e e e e e e e nnnreeeeeas 103

5.34 WAKEUP OPLONS ...ttt sttt st e e s nnneeee s 103

535 GO-TO-SIBEP ..ttt 107

5.4  Power Modes and RaIlS ............uuiiiiiiiii e 107
LSS T © N I PSR 111
55.1 LAYOUL ... 111

5.5.2 Keys and INdexXing ... 111

5.5.3 Customer APPlICALION AN A .......cciiuiiie ittt 111

L0 T = T o )1 o 112
5.6.1 T 1=V 42 o o SRR 114

5.6.2 CoNfIQUratioN SCIPL .....uueeiiiiii s 114

5.6.3 Retrieve Application Code Phase........ccccceiiiiiiii 114

5.6.4 Device AdMINISITALION ......coiiiiiiiiiiiiiee e e e e sneneeees 114

5.6.5 Load IMage ... 115

5.7 MEMOIY IMBP .oeiiiiiiiiiiiiiiiiiiiii s 115
5.8 BUSY StAtUS REQISIEIS .. .uuuiuiiiiiiiiiiiiiiiiii s 119
S I o L= 4 0= o] 11 o TP PP P PP PTPRRP 119
B5.10  SECUIMLY FEALUIES ...coiiiiiiie ittt ettt sttt e bt e e et e e e it et e e e b e e e e nenas 120
5.10.1  Secure Keys Manipulation .........ccccoooiooiiiiiiiiiececcccece e 120
B5.10.2  SECUIE BOOT ... s 120
5.10.3  SECUIE ACCESS ... s 121
LN 0 Y - 11 T - o o S 121
5.10.5  Cryptography OPerationsS...........cceiiuiiiiiiiiiee ettt sareee e 121

B PO 122
L% A 1 o1 £ o (8 o3 1T o TSP PPPT T TPPPP 122
L0 N o] 11 (= o3 (1 = SO 123
6.2.1 LOW 1Q SIMO DC-DC CONVEITEN .....eeiiieeiiiiiiiiieeae ettt e e nieeeeeeas 123

6.2.2 BOOSt DC-DC CONVEIET ... 124

6.2.3 ANAIOG SWILCH . 126

6.2.4 [ L TP PPPTP R 126

6.2.5 VSYS GENEIALION ....eviiiei ittt e e ettt e et e e et e e e abeeeeeane 126

6.2.6 LOW POWET ClAMPS .. ..ttt e e e e e e eneeeeeas 127

6.2.7 (03 0= 1o = S PRSP 127

6.2.8 Charger DELECLION......cciii ittt e e eea e e as 133

6.2.9 Battery CRECK .....ooo i 136
6.2.10 RIS DISCRAIGE. ... tiiiei ittt e et e et e e e nreeeeaae 137

7 Power Domain Controller (PDC) .......cuoiiiiiiieiieie ittt 138
4% T 11 (o To 18 o3 1T o TP PPRTT TSP 138
Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 5 of 1019 © 2022 Renesas Electronics



RENESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

A N ol 1 (= o3 (1 (- SRS 139
7.2.1 (O 01=] = Ui o] o B TP PP P PPPRPP 141

RS T = (oo |- V2 10211 o PRSP 141

8 BrOWN-OUL DELECTOL ... ittt e e e e e e e et r e s e e et et e aa b s e e eaeeeestanaeaaaaeees 142
S 0 A 1 o £ To 18 o3 1T o ISP 142

S T A (o] 11 (=T o 0] = 142
SR T = (oo |-V a 10 211 o PSR 143

LS T S U= TSP PPRTTR PSPPI 144
L 5 A 1o £ To 11 o3 1T o ISR 144

LS T A (o] ] (=T 1] = 145
9.2.1 Power-On RESEt fromM PiN........ccccuiiiiiie e e e 149

LS IR T = (oo |- Va1 211 o PRSP 150
O AN 0 ¢ 00 =) LY 1C U 151
O I T [ o To [Wox 1 [0 o [P P UPUPPPPPPPPPPPPPRt 151
0 0 Y o 11 (= o £ =PRIt 151
0 B 1 1 =T £ 10 o] £ PP UP TP PPPTPPRRP 152

O (=Y (=1 =Y o = PP PPPPPPRS 154

11 CaChe CONTIOIIEE .. s 155
5 A o o To (W o 1 [0 o [PPSO PPPPPPPPPPPPRt 155
5 N o o) (= Tox (U TP PPPPPPPPPPPPPRt 155
11.2.1  Hit/MiSS RaAt€ MONILOK ......uvveieieiiieieieeereteieieesseeesseseessesssesssessreseesesesnrrnrersrerernrnnnne 155

11.2.2  MISS LALENCY ..eeteiiiitieie ittt ettt e e st e e st e e annas 156

0 T o o To =0 0] 11T PP PPPPPPt 157
11.3.1  Cache Controller Programming .........ccc.uueeiieeeeiiiiiiiiieeee e seeiieer e e e e e sseeeneeeeeee s 157

11.3.2 Miss Rate MoNitor Programming ...............eeeeeeeerrerererrersersrereerrerersmeemrree... 157

2 - - N O Ted =T @0 o} o ]| = 158
220 T 1o o [ o o ) o PP PPPPPPt 158
12,2 AFCHIEECIUIE .ottt ettt e e e et e et e e eeaeaeeaasaaasasaesasasesssssssssssesesesasennnnnes 158
L12.2. 1 OVEBIVIEW ..iititeiiieiiieieesieteeesssessesasssesesssssasssssssssssssssssssssssssssssssssssssssssssssssssnsnsnsnnnnns 158

12.2.2  ENADIE/DISADIE.......uuteiiiiiiiiiiiiieieieteteveteeeteveaetereeesseeseeesessssaesrererarerrrarararararararaaa—a 159

D12.2.3  BYPASS -eereeiieieeiiiiiie ettt et a e e et e e e a e e e e e 160

S o V] o T PP PPPPPPNS 160

12.2.5  MiSS RAE IMONITON ... .uuuviiiiiiiiiiiieieiiierereseteresssessserreesrssreesesssersrrrrrrrrrrrrrrrerer.———————. 160

2 T o o To =2 1] 11T PP PPPPPPNt 160
12.3.1 Data Cache Controller Programming ...........c.coeccerrmereeessinnseeneereeesssnneenneereeeses 160

12.3.2  Miss Rate Monitor Programming ........c..ueeeieieaiiiiiiieee e 160

I T = 162
0 0 A 11 o o 11 o o o PP PPPPPPRt 162

R I Y o o) (= Tox (U (YOO PP OPOPPPPPPPPPPPPPPRt 162
14 Configurable MAC (CMAC) ... e ettt e et e e et e e st e e e sbbeeeeaabbeeeeaae 166
0 R 1 o Yo 11 o o o PP PPPPPPRt 166
S N o o) (= Tox (U (YRS OPOPPPPPPPPPPPPPPRt 167
I R B 7 - i [0 1T OO SPPPPPPPPPPRPPPPRS 167

14.2.2  DIBGNOSTICS .eeeiiiiitieeieeee e ettt e ettt e e e e e s s bbb e e et e e e e e s s bbb be et e e e e e s anbbbreeeaaaaeas 167

14.2.3  COEXIStENCE INTEITACE......uuviiiiiiiiiiiiiiitiietieeiereterereeereeeseaeereeereesesssssrererererererarerene 168
Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 6 of 1019 © 2022 Renesas Electronics



RENESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

15 Sensor Node Controller (SNC) with Arm CorteX MO+ .......ccvveeiiiiiiiiiieeee e 170
S A o1 o To (¥ o 1 [o ] o I PPPPPPPPPPRt 170
ST N o o) (= Tox (U SR PPPPPPPPPRt 170

T R 11 (=] ¢ (U] o £ OO TPPPPPPTPTTNN 171
15.2.2  MEMOIY MBP ...ttt e e s s e e e e 172

G AN 1Y 0T ) {01 1 =Y 173
L 700 R 1o o [T 1o o PSPPI 173
G N o o1 (= Tox (U SO PPPPPPPPRPPRt 173
TR o (o o = 11 1110111 o PR OO T PO O PP O PPPPTPPPIN 175

A O o Yol Q7= 1= = a0 177
0 R O (o Tt I (= = PSPPI 177
17.2  Crystal OSCIlIAIOIS ... ..eeiiiiiiiii ettt ettt et e e s sabe e e s sanneee s 178

17.2.1 Frequency Control (32 MHZ CrysStal) ...........uuuuuerieeuiiiieiiiiiiieiieieieerneneeererenerenn. 179
17.3 RC OSCIIALOIS ...ttt e e et e e e e e e s et bt e e e e e e e e e e anbbbreeeeaeaeas 180
17.3.1  Frequency Calibration...........ccccoiiiiiiiiiiiie e 180
17,4  PLL oot e e h bt e e ot b et e Rt a e e e e e bt e e e e bt ee e e nnnaeee s 180

18 OTP CONIIOIEI ..oiiiiiiicii e 181
S T o o To [Wox 1o o [P PP PPPPPPPPPPPPRt 181
18.2  AFCRILECIUIE ...ttt ettt e e e e et e e e e e e s e bbb e e et e e e e e s aabnbreeeaaeeeas 181
S R T o 1 Yo =0 1] 011V P PPPPPPNt 183

19 Octa/Quad SPI FLASH CONtrOEr ... s 184
S A [ o To (W ox 1o o [P PO UOPPPPPPPPPPPPPRt 184
T N o 011 (=10t (0] (=P PP PP PPPPPPRP 185

S R 11 (=1 5 1= 1oL = OSSO OOPOPPPPPPPPRPPPPRS 185
19.2.2  SPIMOUES ...ttt ettt ettt e e ettt e e et e et e e e tae e e e nnras 186
19.2.3  ACCESS MOAES .....eeieiiiiieee ittt e e et e e e e e e e e e e 186
19.2.4  ENCIANNESS ...uvviiiiiiieieieierererereteresrestesreesessseeereresereeeerersrerrrrr.rerr..........———————————————. 186
19.2.5 Erase SUSPENU/RESUMIE .......uuuuuuririeeeeeueeerressesressrssesssssssersssrerrerresrrrrr... 186
19.2.6  ON-the-Fly DECIYPLION.....eeiiiiiiiiei ittt ettt 188
S R T o o To =0 0] 11T PP PRSPPIt 189
19.3. 1 AUIO MOOE ...ttt e et e e et e e e st e e s et e e e s antae e e e aneas 189
19.3.2  MaANUAI IMOGE ....eviiiiiieiiiieiieeeieteteteeeeeveteaetesesssesasassssssssssssssssssssssssssssssssssssesssnrernnes 190
19.3.3  ClOCK SEIECLION ...t a e e 190
19.3.4  RECEIVING DALA .....eviiieiiiiie ettt 190
19.3.5 Delay Line ConfigUration .................uueuueiiiuieiiiiiirrerereeseerireeereeeeererrre——————. 191

20 Quad SPI FLASH/RAM CoNtrollers .........cccviiiiiiiiiiiiiiciii s 192
22O 00 R 1oV Yo [T 4 192
2T N (o] ] (=Tt (0] =T 193

20.2. 1 INEEITACE .. ————————— 193

b2 T S o I 1Y/ o Yo = 193

20.2.3  ACCESS IMOUES ...ueieic e 193

b2 T S o To 1= g 1 (= 194

20.2.5  Erase SUSPENA/RESUME .....ccoiiuiiiiiiiiiieeiiiiee e aiiee e sttee e st e e e sbee e e s snbeeeessnaeeeeeanes 194

20.2.6  Low Power CoNSIAerationsS ........ccccceeeeeeieiiieeie e ccee e 196

{0 C T o (oo | = a1 0 111 o FO PP 197
Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 7 of 1019 © 2022 Renesas Electronics



RENESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

20.3.1  QSPI Flash OPeration..........cccccuiiiiiieei i e s e e e e e e e s nnranae s 198

20.3.2  QSPI PSRAM OPEIatiON.....ccoiuiiiiieiiee e ettt et e e e ettt a e e e s st e e e e e e s e e snneeeeeeas 199

21 €MMC HOSE CONEIOIIET ittt sttt e e sab e e s st e e e s nnbee e e s anneeee s 202
20 I A 1o o To 18 o3 1T o I PRSP 202

P A N (o] 11 (=X (0 = PSPPSR 202
21.2.1  €MMC BUS PrOtOCOL. .. .cciiiieiiiiiiiiiie et 203

230 T = (oo |-V a 1 211 o RSP 204
21.3.1  Write and Read of 512 Bytes (Single BIOCK) ..........ccoeiiiiiiiiiiiiieciiiece e 204

2 L1 oY =\ YA @ Y 14 o | =T SRR 208
0% N 11 (o To 18 o3 1T o PRSP 208
P A (o] 11 (=101 (0= PP PRR 208
22.2.1 Parallel Display INtErfaCeS .........coiiiiiiiiiiiiie e 209

22.2.2  Serial Display INterfaCes ......cccooiiieieieeeieccisc e 211

22.2.3  COolOr INPUL FOMMALS .....uuii s 213

22.2.4  Color OULPUL FOIMALS ......eviiiiiiiiieeiiiiee ettt et e e et e e nneeeeeaes 214

72 T (0o | = 14 01 Vo 217

P22 B €1 PP 218
22 25 A 12 o To 11 o3 1T o I USRS 218

A I N (ol 11 (=Tox (1 = TP P PP PPT PR PPPPP 219
23.2.1  Configuration INtErface ........cccooeeieiiiiieeecccce e 219

23.2.2  Display LISt INtEITACE ........eeiiiiiiiie ittt 219

23.2.3  TeXtUIe INtEITACE. ... ...eeiiiiiee et 219

23.2.4  Framebuffer INterface ..........ooo i 219

23.2.5 2D Render CapabilitieS.......ccoooeeiiiiiieecc e 219

P22 e I o (oo 1= 010 111 o o TR O PP PRSP 220

24 DMA CONTIOIIBE 1.ttt oottt e e e e s bbbttt e e e e e e s bbb b e e e e e e e e e annbeeneeas 221
22 A 1 Y To 11 o3 1T o PSP 221
2 N (ol 11 (=T ox (1 PP PPPT T TPPPP 222
24.2.1  DMA PeIIPREIAIS......eeiiiiiiiiee ettt 222

24.2.2  InpUt/OULPUL MUKRIPIEXET ... . s 222

24.2.3 DMA Channel OPeration........ccccccoieeeeiiiiciciee e s 222

2 11 N AN g o1 1= 4o o S 224

24.2.5 Freezing DMA Channels........cooooiiiiioiiececeeeeeee s 224

24.2.6  Secure DMA Channel........cooo it e e 224

7 3G T = (0o | = 14 01 Vo 224
24.3.1 Memory to MemOry TranSTer ......ooo i 224

24.3.2  Peripheral to Memory Transfer ... 225

AR O Va1 (o T =Yg Yo [T o L= PP 226
P22 0 R 1 ¢ (o To [¥ o3 1T o R TP PPETT PP 226
BT AN o] 11 (= o3 (1 = SO 226
25.2. 0 AE S e — e e e et e e e e Ere e e e e treaeeantaraeeanrraeeeaans 227

25.2.2  Operation MOUES .......cooiiiiiiiiiiiie ettt et e et e e et ee e e s breeeeaaes 227

25.2.3  HASH .. a e a e nraaa e 227

AR B e (oo |- Ve 010211 o FO TP PPRTT TSP 228
25.3.1  AES ENQINE ProgramIMiNg......c.ceeeeiieeeeeiiiieeeiiieeeesieeeessteeeesssseeesssneeessnsneeesses 228
Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 8 of 1019 © 2022 Renesas Electronics



RENESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

25.3.2  HASH ENgine ProgramMing ..........ccueeeeiiueeeeiiieeeessiieeeesniieeessssreeessssneeessnsseeesses 228

26 WaAKE-UP CONIIOIIEE c.eiiii it e e e e e e e e s et e e e e e e s ss st ae e e e e e e e e s nnnnenneees 229
P2 T R T 1 o To (U T o T o R PRSP 229

B ST A (o] 11 (= (0] = 229
b2 T = ToTo |- V2 1 211 o RSP 231
27 Wake-Up from Hibernation CoNtroller.......ccoiiiiiiiiiie et 232
247 % R 1V £ Yo [ T 4 232

P A Y (o] 11 (=101 (0 = PO RPRR 232
A7 T = (oo |- V2 10211 o SR 233
28 GENEral PUIPOSE ADC ... .. ittt e e e s e e e e e e e e s e et e e e e e e sanbataeeeaeeeeannrreaeees 234
b4 < 70 R [ Vi £ o [8 T 4o o TR 234
28.2  ATCIIEECIUIE ...ttt ettt e e e e e s bbb e e e e e e e s s anb b b e e e e e e e e e e nanrnnneeas 234
28.2.1  INPUE ChaNNEIS....ccoiiiiiiiie et 235

28.2.2  Operating MOUES .......coiiiiiiieiiiiie ettt e et e e e nneeaeaaes 236

28.2.3  CONVEISION MOAES ......ceiiiiieiiiiiitiie ettt ettt e e e eee s 238

28.2.4  AditioNal SEIINGS .. .eveiiiiiiiei ittt 240

28.2.5  NON-IdEAI EffECLS ... 240

28.2.6  Offset Calibration .......cccoooooiiiiiiiiieccceccceee e 241

28.2.7  Zero-Scale AQJUSIMENT ... ... s 241

28.2.8  Common Mode AdJUSIMENT ... s 241

28.2.9 Input Impedance, Inductance, and Input Setthing ...........cccceeviiieieiiiieeeiiiieees 242

28.2.10 Configurable Sample Manipulation...............cceieeiiniiiiiiieee e 242

P2 TS B = (oo |- V2 10211 o USRS 242
29 APPIICALION ADC ...ttt b e bbbt e e h et e e r et e s b e e e e anree s 244
A I N 11 (o o 18 od 1T o N TP PPPT T TPPPP 244

A I N (ol 11 (=T ox (1 (= TP PPPT T TPPPP 244
P24 IR T = oo |- Vo 10 211 o S 245
B0 AUAIO UNTE (AU) ettt b et e skttt e s bbbt e e s bbbt e e s sbb e e e s eabne e e s anneeee s 246
110 15 A 1o £ o 18 od 1T o N TP PPPT T TPPPP 246
L0 T2 N (ol ] (=Tt (0] =T 249
30.2.1  Data PathiS ... s 249

30.2.2  UP/DOWN SAMPIET ... s 250

L0 T2 T = |V I g (=T o - (o = 250

30.2.4  PDM INEEITACE ..ottt e e e e 256

30.2.5  DMA SUPPOIT ..cieeiiiiitetit ettt e e e s et e e e s e et e e e s 257

30.2.6 I OITUPES .. s 257

10 e B = (oo |- V0 10011 o FO TP PRTT PP 258
3 Y I PR 259
31 1000 R 111 £ Yo [8 T 1o T o T 259

1 I N o) 11 (=T o ] = 259
31.2.1  VOiCe DEteCtioN CONCEPL ...eeiiiiiiieeiiiiee it ettt e et e e bree e e aneeeeeaes 259

31.2.2  SYSLEM INTEGIAtION .....eeiiiiiee ittt e et e e e e e e 260

31.2.3  Operating MOGES ........ouiiiiaeiiiiiiie ettt e et e e e e s eaeeas 260

I3 C T o (oo | =T o1 0 111 o F PP 261
32 I2C INtEITACE .o 262
Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 9 of 1019 © 2022 Renesas Electronics



RENESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

G 7205 A 1 1 £ To 18 o3 1T o 1RO 262
A A (o] 11 (=Y o 0] = 262
G R 7 O = 1= - 1Y/ T 263
32.2.1.1 START and STOP GENEIAtiON ......cccccciiiiiiiiiieiieeeisiiiiiiieee e e e s s ssierneeea e e s e sneenaees 264

32.2.1.2 CombiNed FOIMALS ... 264

Y2 N 74 O = o] (o o7 o | =SSR 264
32.2.2.1 START and STOP CoNitiONS .......cccceiiiiiiiiiieiie e 264

32.2.2.2 Addressing Slave ProtOCOL...........ueeiiieiiiiiiiiieiie e e e 265

32.2.2.3 Transmitting and Receiving ProtoCoIS ..........ccceeiiiiiiiiiiiiie e 266

32.2.3  Multiple Master Arbitration .............coooeiiiiiiiie e 268

32.2.4  CIOCK SYNCAIONIZALION .....ccceiiiiiiiiieee e s s e e e s e e e e s e nnrenae e 269

Y22 T = (oo |- V2 10211 o PRSP 270
33 IBC INtEITACE . 272
GG 700 N [ 11 £ o [8 T 4o o T 272
33,2 ATCRITECIUIE ..uvutiiiiiiiiiiiiiii s s 272
33.2.1  BUS CONFIQUIALION ....eeiiiieiie ettt e e e e s e e eeee s 274

GG 70 T o 10T 7= 12 011 T 274
G 1 = USSR 276
Y Nt R [ Vi £ o [8 T 4o T 276

G N N (o] ] (=Tt (0] = 277
34.2.1 UART (RS232) Serial ProtoCOl .......cccooeiiiieiiieiiecciccece s 277

34.2.2  ClOCK SUPPOIT ...eeeeiiiiiee ettt sttt e e bb e e e s bb e e e sbneeeeeaes 279

B4.2.3 I ITUPES ettt 280

34.2.4  Programmable THRE INTEITUPL.......cuuiiiiiiiiie et 281

34.25  ShadOW REQISIEIS. .. .. 282

34.2.6  DIreCt TESEMOUE ....uuue e 282

1T B = oo |- V2 10 211 o PSP 282
35 UARTI3ISO 7816 ...cenieeeeieeeeee ettt e e et e e et e e e e ete e e e et e e e eaa e e e esteeeeeaanes 284
35,1 INIFOAUCTION L..uiuiiiiiiiiiiiiiiiiiit s 284
T AN (o] ] (=Tt (0] =T 284
35.2.1  1SO7816-3 ClOCK GENEIALION ... 284

35.2.2 I1SO7816-3 TiMmer — GUArd TIME ....cccceiiiiiiiiiieeie e e e 285

35.2.3  ISO7816-3 ErrOr DELECHON .. ... 285

G0 T = 10T | 7= 14 211 T 286
36 SPIINtErfaCE ... 287
T 700 R 111 £ o [8 T 1o o T 287
ST N (ol ] (=Tt (0] T 288
36.2.1  SPITIMING titiiitiiieeiiiie e ettt e e sttt e e st e e e staeeeestaeeeestreeeeastbeeeesasbeeeesnsseeeesnsseeasanes 288

LG T o (oo | =T 010 411 o F PP TPRR 289
36.3.1  MASIEr MOUE ... —————— 289

36.3.2  SIAVE MO ... s 290

37 Real-TIiME ClOCK ..o 291
% R 1911 £ Yo [8 T 1o o T 291
G0 A o) 11 (=T o ] = 291

I RC I o (oo 1= 01 0 111 o F PR TPRR 292
Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 10 of 1019 © 2022 Renesas Electronics



RENESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

38 GENEIAl-PUIPOSE TIMEIS ..uuiiiiiiiee e i e ittt e e e s s st e e e e e e s e st re e e e e e e e s s aaetaeeeaeeeesaasataeeeaeeseaanrreneees 293
TS 75 A 1o £ To 18 o3 1T o I PRSP 293
TS I A AN ol 11 (=T ox (1 (= PRSP 294

TS R O 1Y V1= PP OUPSPTPPPN 294
38.2.2 P BAIUIES ... s 294
1T S 0 T = oo |- Va1 211 o SRR 295

ICTe IV = {d oo Ko Yo N T 4 = SRR 297
1T I A 1o o To 18 o3 1T o PRSP 297
TS I AN ol 11 (=T ox (1 = PRSP 298
11 IR B = (oo |- Va1 211 o SR 298

39.3.1  SYStEM WatChUOQ. .. ..eeiiiiiiieiiiiiee ettt et e e 298
39.3.2  CMAC WaALChUOQG ... .ceeeiiiiiiie ittt ettt e et e e et e e e s nbbee e e s ntbeeaennes 299
39.3.3  SNC WaLCNAOG ..ottt ettt e e 299

A0 USB CONTIOIIEI et e et e e e e e s s et e et et e e e e e e nnbbeeeeeaeeaaannes 300
o Tt T 1 o Yo [ o 1o 1o SO UPERR 300
0.2 ATCRITECIUIE ...ttt e e e e e bbbt et e e e s e s bbbb e et e e e e e s e annbbeeeeaaeesaannnes 301

40.2.1  Serial INterface ENGING ........ooiiiiiiiiiiiiiee e e 301
40.2.2 Endpoint Pipe Controller (EPC) ..., 301
40.2.3  FUNCLONAI STAES ...ttt e e e et e e e e e e s sneraae s 303
40.2.4  Functional State DIagram ..........c.eeieiiiiiieiiiii e 303
40.2.5  Address DELECHON .......uuiiiiiieiiiiiiieie et e s 305
40.2.6  Transmit and Receive ENdpoint FIFOS .........ccooiiiiiiiiiiiiiii e 306
40.2.7  Bidirectional Control Endpoint FIFOO ..., 307
40.2.8  Transmit ENAPOINt FIFO .......oooiiiiiiiiiiiiieiie e 308
40.2.9 Receive ENdpoint FIFO ... 309
40.2.10 Interrupt HierarChy ... 310
40.2.11 USB POWEr SAVING MOUES .....cocuiiiiiiiiiiieiiiiie ettt 311

g I TS D Y =T PP 313
a0t R [ 1 (o To [ o 1o o TP UT T UPPPPPPPPPTN 313
O N X 1 (=T ox {0 = SRR 314
e B o To [ r= V0111 41T oo TR P PP PP OTPRR P 314

A2 INPUL/OULPUL POTTS ..ottt ettt sttt et e e b e e e e bt e e e nbe e e e e nbaeeeeanneas 315
2 R [ 1 (o To [ o 1o o TP UPPPPPPPPPTN 315
N ol 11 (=T ox {0 = SO 315

42.2.1 Programmable Pin ASSIgNMeNt ..., 315
42.2.2  General PUrpoSe POrt REJISIEIS. ....cocuuiiiiiiiiiie it 316
42.2.3  Fixed Assignment FUNCHONANLY ..........eeiiiiiiiiiii e 316
42.2.4  GPIO State Retention While SIeeping...........oeveiiiiiiiiiiiiiieee e, 319
42.2.5  Special I/O CONSIAEIAtIONS .........vveieiiiiiie ittt seeee s 320

G T - Vo T PP 321
e 700 R [ 1 7o To [ Tox 1o o PR PPRRPRN 321
e B Y o] 11 1= Tox {0 = USRS 321

L B0 N o= To7 =1 S 321
43.2.2  SYNINESIZEN ... 322
e B T I - 1011 10111 Y RS 322
Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 11 of 1019 © 2022 Renesas Electronics



RENESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

43.2.4  RFIO ittt 322

43.2.5  BIASING «eeiiitiiiieitie e 322

43.2.6  RF MONITOTING ..utteeieiiiieee ittt sttt e s e s e e s snnnee s 322

Y o [ (=] = PO PPPPPPT 323
441 AMBA BUS REQISIEIS. .. .uuiiiiiiie e ettt e e s e sttt et e e e s s s e e e e e e s s s st e ereaeeesaasanrerareeaeesaannnns 323
44.2 Crypto-ENGINE REQISIEIS ...ttt ettt et et e s 329
44.3 Analog MIiSCEllaNe0oUS REQISTEIS ......uuiiiieeiiiiiiieieee e e s erctrerr e e s s s e e e e e s e st ereeaeessannes 334
44.4 Cache CoNtroller REGISTEIS .....ccci ittt e 335
445 Charger REQISIEIS .. cciiiiiiie ittt e et e e et e e e et e e e abee e e e anens 341
44.6 Clock Generation Controller REJISIEIS .......cc.uviiiiiiee i e e 384
44.7 Data Cache Controller REQISTEIS ......c.ouiiiiiiiiiieiiiiie et 428
44.8 SIMO DCDC CONVerter REQISIEIS ....ciiiiieieie e s 431
449 DCDC B00St CONVEIEr REJISIEIS ...cciiiiiieiiiiei ettt ettt 432
44.10 DMA CoNroller REGISIEIS .. ..veiieiiiiieee ittt e e 437
44.11 General Purpose ADC and Application ADC ReQIStErS.......cccceeiiiriiiiiiiiiieeicesee e e 468
44.12 General PUrPoSE /O REGISIEIS .......iiiiiiiiei ittt 474
44,13 General PUrPOSE REQISTEIS ... .. 520
A4, 14 GPU REQISIEIS ...ttt ettt ettt ettt e e st e e e ea bt e e e aab et e e e aabr e e e e anbeeeeennens 523
44,15 12C CONrOller REQISTEIS .. .. s 540
44,16 13C CONrOller REQISTEIS .. ... 612
44.17 Display Controller REQISTEIS ....ccoiviiieiiiiie ettt 648
44.18 Memory Controller REQISTEIS ......ciie i 665
44.19 Octa/Quad-SPI Flash Controller REQISLErS .......coocuviiiiiiiieeiiiie e 678
44.20 eMMC CoNtroller REQISTEIS ... .. 695
44.21 OTP CONtrOller REGISIEIS ...ttt et 760
44.22 AUAIO UNIt REGISTEIS .....eiiieiiiiiie ettt ettt 764
44.23 Power Domains Controller REQISIEIS .......ccoiiieiiciceee e 777
44.24 LED CONtroller REJISTEIS ......viiieiiiieee ittt ettt ettt 786
44.25 Quad SPI Controllers REQISIEIS ... ... s 789
44.26 Real TIMe ClOCK REGISIEIS. .....oiiiiiiiei e e 818
44.27 Sensor Node Controller REGISTEIS .......uuiiiiiiiiie ittt 824
S ] e I @ a1 (o)L= =T 1] (=T 826
A4.29 TIMEIS REQISTEIS ...eeiiiiiitiie ettt ettt e st e e e e bt e e e it e e e e aabe e e e e anbae e e e anbns 837
e {0 AN I =T 1] (=T 883
44.31 USB CONrOllEr REGISIEIS ...ttt ettt et et 967
44.32 Voice Activation Detection Controller REgISters .........c.uuviiiiiiiiiiiiiieee e 1002
44.33 SilicON VErsion REQISIEIS ....ccoiiiiiiiiiiiiie ettt ettt e e e e s e sabb e e e e e e e e e annnes 1005
44.34 Wake-Up Controller REGISIEIS .....uuiiiiiiiieee ittt sbaeee e 1007
44.35 Watchdog Controller REGISTEIS ........eiiiiiiiiiiieiee ettt e e e e e e 1012

45 Ordering INFOIMALION ...ooii it e e et e e e e e e s e s abbe e e e e e e e e e aannaes 1014
46 Package INFOIrMAatioN ...t e et e e e e e s e aabb e e ee e e e e e e annnaes 1015
46.1 Moisture Sensitivity LEVEI (IMSL) .....coiiiiiiiiiiiiiee ittt aaeee e 1015
46.2  Soldering INFOMMALION .......coiiiiiie ettt e et e et e e e sbaeeeeanes 1015

A7 Package OULIING DIaWING ....ceeiiiiieeiiiiee ettt ettt sb e e s st e e e s snbee e e e anenas 1016
REVISTON HISTOMY ...eiiiiiiiiiii ettt ettt sttt e s bbb e e s bt e e s snbe e e s anbbeeesannneee s 1017
Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 12 of 1019 © 2022 Renesas Electronics



DA1470x RE NESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:
Figure 41:
Figure 42:
Figure 43:

DY I 0 Q=] oYt QI T= o [ - 1 ¢ ISP 40
VFBGAL42 Ball ASSIGNMENT ....veiiiieeiiiiiiiei e e e e e e ettt e e e e e e e s st e e e e e e s s s snabaeeeaeeeessnnnnaneeaaeeeas 42
Digital POWET DOMAINS ....ciiieiiiiiiiiiiiee e e e s sttt e e e e e e s s et e e e e e e s s ssstae e e e e eeessansaareeeeaesssannenneees 100
POWERUP, WAKEUP, GOTO SIEEP ...ccvvie ittt 102
POWERUP Timing DIagraim .......ccooouiiiiiiiiieee ittt et st e e snne e 103
WaKe-UP ProCESS FIOW .....ccoiiiiiiiiiiiee ettt 104
WAKEUP from HIDErNAtioN ........coooiiiiii e 105
WAKEUP Timing Diagram (RCLP 512 KHZ) ......c.ccuiiiiiiiiieiieeeee e 105
WAKEUP Timing Diagram (RCLP 32 KHZ) ......ccooiiiiiiiiiiie e 106

Fast WAKEUP TimiNg DIAQIam .....cccceiiiciiiieieeee e ceciieeee e e e e s ssisine e e e e e s s snnntnnaeeeeaeessnnnnnnees 106
VAD WAKEUP Timing DIagram .......ccccuvuiiiieeeisiiiiiiee e e e e s s seiteeesee e e s s snninnee s e e e s s snnnnnnneaeeees 107
GOTO Sleep TimMiNG DIagram .........ccvuiiiiieeee e e e e e ssere e e e e e s ssrr e e e e e e s s snnraeereaeaes 107
BOOtROM FIOWCRAIT ...ttt 113
Power Management Unit Architecture ..............c.cco oo 123
SIMO Buck Converter Block Diagram ... 124
DC-DC Boost Converter BIOCK DIagram .........cc.ueiiiiiiieiiiiiie i 125
DC-DC BOOSE PHNCIPIE ......eeiiiiiiiii ettt 125
CAIGEI FSM ...ttt sttt e s et e s ettt e e e e e e e annas 128
NTC Battery Monitoring CONNECLIONS .........eiiiiiiiiieiiiiiie ittt 129
Battery Temperature Monitoring FSM.........ooo it 130
Charger Protection Mechanism DIiagram ...........cc.eeeiiiiieiiiiieeeniiee e 133
Charger Detection CirCUIL..........ccovviiiiii e, 134
Charger Detection HW FSM ..o, 136
Battery Check Block Diagram ........ccoooeviiiiii i 136
Transistors for Discharging Rails by SW ... 137
Power Domain Controller Block Diagram ..., 138
BOD BIOCK DIBOIAIM ...ceiiiiiiiiiiiiiiee ettt sttt e ettt e e e e sabbe e e s nnnneee s 142
RESEt BIOCK DIBGIAM ...oiitiiieiitiiee ettt ettt ettt ettt ettt e e nabb e e e s nabn e e e e annneee s 144
Power-on Reset Timing DIAgram ..........coouiiii ittt seaeee s 150
ARM M33 ETM and MTB INteQration ..........cocueeiiiiiieiiiiiiee ettt 152
Cache Controller BIOCK DIagram ..........ueieiiiuiieiiiiiee ittt 155
Data Cache Controller BIOCK Diagram ..........cocueiiiiiiiiiiiiiiiee i 158
BUS ANCNITECTUIE ...ttt n e s 163
Configurable MAC Block Diagram ... 167
CMAC Diagnostics Timing Diagram..........cccoovviiiiiiiiiiic e, 168
COBXISIENCE INLEITACE ....oiiiiiiieiiieie ettt 168
Coexistence Signaling Cases .......coovvviiiiiiii e 169
SNC with Arm Cortex MO+ Block Diagram ..., 170
(03[0 Tod QN I (=TT B =T [ =10 RO PP SRPTPRPO 178
Crystal OSCIllAtOr CIFCUILS ......eiiiiiiiieiiiiie ettt e e e 179
XTAL32MHz Oscillator Frequency THMMING .........oeeiiiiiieiiiee e 179
OTP Controller BIOCK DIagram ........ccoiuiieoiiiiieeiiiieee ettt 181
OQSPI FLASH Controller BIOCK DIagram ..........ccueeeiiiiiieiiiiee e 184

Figure 44: Erase Suspend/Resume in AULO MOE .........c.ueiiiiiiiiiiiiiiee ettt 188
Figure 45: QSPIC FLASH Controller BIOCK DIiagram ............occuviueeiieeiiiiiiiiieee e 192
Figure 46: Erase Suspend/Resume in AULO MOAE ........cooiiiiiiiiiiiiiie e 196
Figure 47: QSPI Split Burst Timing for Low Power (QSPIC_FORENSEQ EN =1) .....ccccccoviiuinnneen. 197
Figure 48: QSPI Burst Timing for High Performance (QSPIC_FORENSEQ EN =0).........ccccuvvveen. 197
Figure 49: eMMC Host Controller BIOCK DIagram .........ccoeeiiiiiiiiieiiee et 202

Figure 50:
Figure 51:
Figure 52:
Figure 53:
Figure 54:
Figure 55:
Figure 56:
Figure 57:

eMMC Block Read OPEIatioN .........cocuiiieiiiiiieiiiiiie ettt 203
EMMC BIOCK WItE OPEIatiON.......eiiiiiiiiieiiiiie ettt et 204
Display Controller BIOCK DIiagram .........cocueiieiiiiiieiiiiiee i seeee e snaeee s 209
HSYNC/VSYNC Typical WavefOrmM ........cueeiiiiiiiieiieiee et 209
HSYNC/VSYNC Color Bits WavefOrm ... 209
GPU 2D BIOCK DIBGIAM ..itiieeiiiiiiee ettt ettt ettt e st e e s snbae e e s snbneeeennnes 218
DMA Controller BIOCK DIBQIAM ......ccuia ittt e e e e e eneaeeeeas 221
DMA Channel DIAQIaIM ........ooiuueiiiiiieeeieete et e ettt e e e e e e abbbaeeeaae e e e annneeeeeas 223

Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 13 of 1019 © 2022 Renesas Electronics



DA1470x RE NESAS

Multi-Co

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:
Figure 88:
Figure 89:
Figure 90:
Figure 91:
Figure 92:
Figure 93:
Figure 94:
Figure 95:
Figure 96:
Figure 97:
Figure 98:
Figure 99:

re Wireless SoC Family with PMU and GPU Final

Crypto ENGINE ArChItECIUIE ...ttt e e e e e e s e st re e e e e e s e annes 226
Wake-Up Controller BIOCK Diagram ...........ceeeiiiiiiiiiiiie e ciiiieeeee e e sssiiineee e e e e s s ssnnnnneeeeee s 230
EdQe SENSILIVE GPIO ...oiiiiii it e e e e et e e e e e e s et re e e e e e e s nnrnneeees 231
LeVEl SENSITIVE GPIO ...eoiiiiiiiiie et e e e et e e e e e e e e nneneeeeas 231
Wake-Up from Hibernation BIOCK Diagram ...........cccceeiiiiieiiiiiiieeiiieee e 232
Block Diagram Of GPADC ..........uiiiiiiiie ettt ettt ettt e s nnneee s 234
GPADC Operation FIOW DIBQIaIM ........c..oeiiiiiiiaiiiiiee ittt 237
Application ADC BIOCK DIBQIEAIM........cciiiuiiiiiiiiieeeiiieee ettt et e et e e sbbeeeesnnneeeeaaes 244
AUdio MOAE Data Path ........couuiiiiiiiiie ettt 245
P o [T UL 1 2] oTe] Xq B IT- Vo | -1 o NP 248
Inbound and Outbound Audio Streams Data Paths..........c.ccccceeiiiiiiiiiiiie e 250
PCM INterface FOMMALS .....cooiiiiiiiiii et e e e e 255
DA 1Y, To = PP PPRTPRP 256
TDM Mode (Left JUSHIfied MOAE) .......ccuviiiiiee e e e 256
PDM MONO/SEEIE0 FOIMALS .....vvviiiiiieeeiiciiiiiie e e e e sttt e e e e e e s e e e e e s e s s e e aeaeeeesnneeeeeeas 257
SRC PDM Input Transfer FUNCHON .........coiiuiiiiiiiie et 257
Block Diagram of the VAD and the Digital Control Unit ............ccccooviviieiiiieneiniiee e, 259
Voice Activity DeteCtion CONCEPL .....ceiiiiuiiieeiiiiee ettt s e 259
VAD/AMIC/PGA CONNECHION ...eeiiiieeiiiiiiiieii e e e e s ettt et e e e e s st ee e e e e e s s sssteaeeeeeeesssnnnneeeeaaeeeas 260
VAD OPErating MOUES ......ccoiiiiiiiiiiiie ittt e e bt e et e e e s bbe e e s snbneeeeaes 261
[12C Controller BIOCK Diagram.............uuuuuiui s 262
Data Transfer 0N the 12C BUS .......ooiii i 263
START and STOP CONItIONS........uuuiiiiieiiiiiiiiie et e e e e s re e e e e e e aanes 265
7-Dit ADAreSS FOIMAL......ouiiiiiieii et e e e e re e e e e e e e aenes 265
10-Dit AAArESS FOIMMAL....cciiiiiiiiiiiiii i e e e e s bbb e e e e e e e s nnneneeeeas 266
Master-TransSMitter PrOtOCOL...........ooi i 267
Master-ReCeIVEr PrOtOCOL...........viiiiiie ettt e e e e e e ee s 267
START BYTE TIaNSTEI ...eetiiiiiee ittt e e e s e r e e e e e e s s sentreeeeaeeesennnnes 268
Multiple Master ArbItratioN ............ooeiiiiiiiii e 269
Multiple Master Clock SYNChronization ............c.eeiiiiiiiiiiiiie e 269
I3C Controller BIOCK DIagram...........eeiiiiiieiiiiiie ettt sbree e 272
UART BIOCK Diagram ........ccoooiiiiii i, 277
Serial Data FOMMAL .........ueiiiiiiiei et e e e e et e e e e e e e e aanes 277
Receiver Serial Data Sampling POINtS ... 278
Flowchart of Interrupt Generation for Programmable THRE Interrupt Mode.................... 281
Interrupt Generation not in Programmable THRE Interrupt Mode ..........cccooeveiiieiiiiiceennn. 282
Smart Card (ISO7816-3) Block Diagram ............cooooviiiiiiiii 284
SPIBIOCK DIGIAM ...ttt sttt a bt e e et e e e e 287
SPI Slave Mode Timing (CPOL = 0, CPHA = 0) ...cooiiiiieiiite e 288
Real-Time CloCk BIOCK DIgram .........ccouiiiiiiiiiiiieiiiiiee et 291
General Purpose Timer's Block Diagram..........ccceioiiiiiiiiiiiiiiice e 293
System Watchdog BIOCK DIagram.........coeiiiuiiiiiiiie et 298

Figure 100: USB NOde BIOCK DIGQIAM ......ccciiiiiiiiiiiiee ittt ettt et e et e e e sbneeeeaae 301
[ To U T g =30 =T [T A @7 o= > o o 302
Figure 102: Node Functional State Diagram ........cccooeeiiiioiiiiieiee s 304
Figure 103: USB Function Address/Endpoint DeCOdiNg ............uueeeiiiiiiiiiiiieiiee e 306
Figure 104: ENAPOINT O OPEIALION ..oceiiiiiiiiieeeie ettt ettt e e et e e e e e s e s sanbb e e e e e e e e s anneeeeeeas 308
Figure 105: USB TX FIFO OPEIAtiON ........uuiiiiiiaeiiiiiieiiee ettt ettt e e e e e s et eae e e e e e e s e s nnbeeeeeas 309
Figure 106: USB RX FIFO OPEIatiON ........ccciiiiiiiiiiiiieeiiiieeeatieeeestieeessbteeesstaeeeesnbneeessnbneeeesnneeeeesne 310
Figure 107: USB Interrupt Register HIErarChy............ooo oot 311
Figure 108: USB_Dp ReSIStOr SWILCHING.......iuuiiiiiiiiiii ettt 312
Figure 109: USB_Dm ReSIStOr SWItCHING.......uuiiiiiiiiiei ittt 312
Figure 110: LED Driver BIOCK DIBOIAIM .......coiiuiiiiiiiiieeiiiiie e itiee e stiee e sttee e staee e e snbneeeesbaeeessnnneeeeanes 313
Figure 111: Port PO, P1, and P2 with Programmable Pin ASSIgnment ...........cccccviieiiiniieneinieenenns 315
Figure 112: Latching of Digital Pad SigNalS ..........ocuuiiiiiiiiiiiieee e 319
Figure 113: Latching of QSPI Pad SigNalS........cooi ittt 320
Figure 114: Radio BIOCK DIBQIAIM ....ccoiiiiiiiiiieie ettt e e e e e et e e e e e s e s snneeeeeeas 321
Figure 115: VFBGA142 Package Outling DIaWiNg ......cceeeaeiiieiiiiiaee e iiiiieee et ee e e e iieeeeeas 1016
Datasheet Revision 3.2 10-Nov-2022
CFR0011-120-00 14 of 1019 © 2022 Renesas Electronics



RENESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

Tables

Table 1: DA1470x Product Family Differentiation ...........cccueveeeei i ccsiieir e e e 41
Table 2: DALA70X PiN DESCIIPLION ....uvuiiiieeeiiiiieiieeeeeesessiiere e e e e e s s ssnbeaeeeeeeessassnraaaeeeeeesssasnsranreeeeessasnnes 43
Table 3: Absolute MaXimum RatiNGS .......cccoiiiiiiiiieie e ee e e s s s e e e e e e s s s e e e e e e s s ssnnrreaeeeeeesennsnes 61
Table 4: Recommended Operating CONAItIONS .........cciiiiiiiiieie e er e e e e e e e e e s e aenes 61
Table 5: DC CharaCteriStiCS. . .uuee it iiiiiiiiie ettt e e e s s et e e e e e e s s ab et e e eeeeeeesasnnbeeeeaaaeesaannes 62
Table 6: TIMING CharaCteriSHCS ......cciiiuiiiiiiiiii ettt ettt e e s sabr e e e s aneeee s 64
Table 7: Thermal CharaCteriSTICS .......uuuiiiie ittt e e e et e e e e e s e et e e e e e e e s e aannbeeeeeaaeeeeannnes 65
Table 8: Reset PAD - Recommended Operating CoNditioNS ...........cocuveieiiiiiieiiiiee e 65
Table 9: Reset PAD - DC CharacteriStiCS .........uuiiiiiiiiiiiiiiiiie et ee e ee e e e e e eeees 65
Table 10: Brown-out Detector - DC CharacteriStiCS .........ciiuiiiiiiiiiie e 65
Table 11: GP-ADC - DC CharacCteriStiCS .......uuiiiiuiiiieiiiiiie ittt siieee et e et e e e e s snbeee e s snneeee s 67
Table 12: GP-ADC - AC CharacCteriStCS ......uuiieiueiiieiiiiieeiiieeee st eeessiieee e st eeesssbeeeessnseeeessnseeeessnneeees 68
Table 13: GP-ADC - Electrical PErfOrMANCE ..........ovvviiieiiieiiieiiieieeeeeeeeeeeeeeeeeeesaeesaeessseessesererererererernrnne 69
Table 14: Application ADC - Recommended Operating ConditioNns ...............eeveeeeeeeeeeeeeeieeerererereennenn. 69
Table 15: Application ADC - DC CharaCteriStCS .....uuuuuuririerreeieieieeeieeeeeeeeeeerersrseseererererererererere——.. 69
Table 16: Application ADC - AC CharaCteriStiCS ......cocuuviiiiiiiieiiiiiie ittt 69
Table 17: Application ADC - External Electrical CONditioNS .............oovuiiiiiiiiiieiiiiee e 70
Table 18: Application ADC - Electrical PerformanCe...........c.ueviiiiiiiiiiiiie e 70
Table 19: DCDC - Recommended Operating CONAItiONS ..........cuueiiiiiiiieiiiie e 71
Table 20: DCDC - DC CharaCteriStiCS .. ...ceeiiiueiiiiiiiee e ieeiiiiiie et e e e s s sieeee e e e e s s seebeeeeeeeeessssnnereeeeeaeesennnnes 71
Table 21: DCDC - AC CharaCteriSTICS ..uuuieeeiiiueieiieeieeeiesiiiieieetee et s sssnteeeeeeeeesassssteeereeeeesssssnereeeeeeessaansnes 71
Table 22: Boost DCDC - Recommended Operating ConditioNs ...............eeeveevieeeeeieeeierereierererereneennnn. 72
Table 23: BOOSt DCDC - DC ChaAraCleriStICS. ... uuuutiieeeiaiiiiiiiieieeesaaiitee it e e e e e et ee e e e e e s s siibeeeeeea e e s aenes 72
Table 24: Clamp V30 - DC CharaCteriStICS .......uuuiiiiiiiiiiiiieiiieieieieieeeeeeseeeseesesesssssseeraeerererererererer... 73
Table 25: Clamp VDD - DC CharacCteriStiCS .......uuuuuiiiiiieiiieiieeieiiieieeeeesseesssssesssssssseereeeeererererererer.. 73
Table 26: Vsys Generator - Recommended Operating ConditioNS.............vvvvvivieeeeeeeeeeeieieeerererenenennnn 73
Table 27: Vsys Generator - DC CharacteriStCS ........oouuviiiiiiiiieiiiiiie e 73
Table 28: Vsys Generator - Electrical Performance ..........occuivi i 74
Table 29: VBAT SWitCh - DC CharaCteriStiCS ... .uuuviieeeiiiiiiiiieie e issiiieie e e e e e s eseiee e e e e e e s s snnnereereaaeesenenes 74
Table 30: LDO V30 - Recommended Operating ConditioNS ...........cooiueiiiiiiiieeiiiiie i 74
Table 31: LDO V30 - DC CharacteriStiCS .......cuuuiiiiieeiiiiiiiiieeie e s s siieee e e e e e s s sneieeeeeeeeesssnnneeeeeeaeeeseannnes 74
Table 32: LDO V30 RET - DC CharaCteriStICS .....uuuieeeiiiiiiieiieieeeiesiiiiiireeeeesesisieeeeeaeeesssnneneeneeeeesennnes 75
Table 33: LDO V30 RET - Recommended Operating ConditioNS.............cevvvveveieeereeeeeriieiererereresennnnnn 75
Table 34: POR VSYS - Recommended Operating CONAItiONS ...........covvvveriieeeeeieeeeeiererersrererereserennnnnn 75
Table 35: POR VSYS - DC CharaCteriStiCS ... ...uuuuiiiiiiiiiiiiiiiieie ettt ee et e e e e e e 75
Table 36: POR V30 - Recommended Operating CONitiONS..............uvveiiieriieiiiiiiiiieeeeeieesrerererererennnnn. 76
Table 37: POR V30 - DC CharaCteriSHiCS ........uuveeitiieeeiiiiiietiee e e e sttt e e e e ettt ee e e e e e s s ssnbreeeeaaeesaaenes 76
Table 38: XTAL32k - Recommended Operating CoNditiONS ............evvvieiiierieeieeeeeierereeererererererererere.. 76
Table 39: XTAL32K - TiIMING CharacCteriStiCS .......uuueiiiiiiiiiiiiiee ettt sanaeee s 76
Table 40: XTAL32M - Recommended Operating ConditioNS...........coccuveiiiiiiieiiiiiee e 77
Table 41: XTAL32M - Timing CharacteriStCS.........cuiiiuiiiiiiiiiie e 77
Table 42: RCX - TIMING CharaCteriStiCS .......uuiiiiiiiiiiiiiiie ittt 78
Table 43: RCHS - Timing CaracteriStiCS ........ciouuriiiiiiiiiiiiiiie ettt 78
Table 44: RCHS - Recommended Operating CoNditioNS..........ocuviiiiiiiiieiiiiiee e 78
Table 45: RCLP - Timing CharaCteriStiCS .........uuuuiiiiieiiiiiiiieie ettt ee e e e e e e e e e e e e 79
Table 46: PLL 160 MHZ - AC CRaraCteriStCS. ... ..uueiiaaiiiiiiiiieeee ettt ee e e e e e einbeeee e e e e e e aeees 79
Table 47: PLL 160 MHZz - TIMING CharaCteriStCS .......ciiiuuiiiiieie et e e e e 79
Table 48: PLL 48 MHZ - AC CharaCleriStCS. ... .uuueteieeaiiiiiiiiieie ettt e et ee e e e e ee e e e e e s neees 79
Table 49: PLL 48 MHZz - TiMiNG CharaCteriStiCS.......couiiiiiiieiieiee ettt ee e e e e e e 79
Table 50: Charger - DC CharaCteriStCS ........uiieiuiiieeiiiiie ettt e s e e s snnee e e s snneeee s 79
Table 51: Battery Check - DC CharaCteriStCS. ... ...uiiiiuiiiiiiiiiie e 82
Table 52: PAD 1/O LowDrive - Recommended Operating Conditions ...........ccoovueeeeiniieeeniiieeenniieen 82
Table 53: PAD I/O LowDrive - DC CharaCteriStiCS .......ciiuuririeieeeiiiiiiiiieeeee e s sssiieereeeeesssnnnseeeneaeeesennnes 82
Table 54: PAD 1/0O Wake-up - Recommended Operating Conditions ............coourieiieiniiieeiniieeenniieeen 83
Table 55: PAD 1/O Wake-up - DC CharacteriStiCS .........uieiiuriiiiiiiiieiiiiiee s et sieee e e sneeee s 83
Table 56: PAD I/O Display SPI - Recommended Operating ConditionS.............ceeeveeriiiiiiiiieeee s 84
Table 57: PAD I/O Display SPI - DC CharaCteriStiCS ........uuueieiiaiiiiiiiiiieeie et e e e e e eiiieeee e e e e e 84
Datasheet Revision 3.2 10-Nov-2022
CFR0011-120-00 15 of 1019 © 2022 Renesas Electronics



DA1470x RE NESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

Table 58: PAD OQSPIF - Recommended Operating ConditioNS...........ccceeeviiiiiiiireeeeeicisiieieeee e 84
Table 59: PAD OQSPIF - DC CharacCteriStiCS .....uuuuurriirerrreieeeieierereeseeseresererssesssesereressssrsssrsrsr... 85
Table 60: PAD QSPIC/QSPIC2 - Recommended Operating Conditions..........ccccceveeeviiiiiieeeeee e, 85
Table 61: PAD QSPIC/QSPIC2 - DC CharaCteriStiCS .......uuerieieeeiiiiiiiiiieeeeeseiiiiieieee e e e s seinieeeeeaee e s eeees 86
Table 62: LED - DC CharacteriSHCS ......ccieeeiiiiuiiiiiieiee ittt e et ee e e e e s e st e e e e e e s s snnbreeeeaaeeeennnes 87
Table 63: LED - AC CharaCteriSTICS .....cuuieeeiiiiiiiiieiiee e ittt e e e e e s s sttt e e e e e e s e st eeeeaeessasnnbreeeeaaeesaannes 87
Table 64: LED - Programmable CONItIONS..........uiiiiiiiiieiiiiie et 87
Table 65: PAD I/O USB PHY - DC CharacteriStiCS ........cuuuiiiiieeiiiiiiiiie e eesiieie e sieeee e e e e 87
Table 66: PAD I/O USB PHY - Recommended Operating Conditions............cccccveveeeiiiiiiiieeeee e 88
Table 67: USB Charger Detection - DC CharaCteriStiCS .......uuieeeiiiiiiiiiieeeeeiiiiiiiireee e e s sssnineneeeeeesenenes 88
Table 68: VAD - Recommended Operating CoNditioNS ........cccceeiiiiiiiiieiieeeiiiiiieir e e s sssireee e e e e e 89
Table 69: Temperature Sensor - DC CharacteriStiCS .........uuuiiieeiiiiiiiiiieiee e 89
Table 70: Temperature Sensor - Electrical PerformancCe.........cccovcuivviiiii s 90
Table 71: Radio BLE 1M - Recommended Operating Conditions.............ccooviiiiireieeeiiiiiieeeeee e 90
Table 72: Radio BLE 1M - DC CharacteriStiCS ......cuuieiiiiiiiiiiieie ettt e s esiieeee e e e e sieireee e e e e e s neees 20
Table 73: Radio BLE 1M - AC CharaCteriStICS .....uuuiieeiiiiiiieiieieeeissiiiieireee e e sesiiieeereeeessssnneeeeeeeaeesenenes 91
Table 74: Radio BLE 2M - Recommended Operating ConditioNS............coouveieiiiiieiiiiiie e 94
Table 75: Radio BLE 2M - DC CharacteriStiCS ......uuuiiiiiiiiiiiiieie e issiiiiie et e sesiieee e e snireee e e e e e s e 94
Table 76: Radio BLE 2M - AC CharaCteriStICS .....uuuieeeiiiiiiiiiieieeeiesiiiiiie e e e e e s s siiieeee e e e e s s s snnireeeeaeeesennnes 95
Table 77: Power DOmMaiNS DESCHIPLION .....couuiiiiiiiiie ittt 101
Table 78: WaKE-UP MOUES..........oueiiiieiiiieieiiiieeieeeeeeeeeeeeeeeeeeeeeaeaaesessessessasssasesssesssssssssasssssssssssnnnsnnnnnnes 104
Table 79: Power Modes and Various ConfigurationS................uuvveieiiieieiereierereeeeeeerereseeesesererere.. 109
TabIe 80: OTP LAYOUL .....eeviiiiiiiiiiiiiieieeeeeeeeteeeeeeeeeeeeeeeeseseeeseeeeeeaeessssssssssasssssssssssssasssssnsssssnsnsssnnnsnsnnnnes 111
TabIe 8L: MEMOIY MAP......cueiiiiiiieieieieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaesssssesssssasssssssssssssssssssnsssssssssssnnnrnsnnnnns 115
Table 82: BUSY StatuS REQISIEN L......ooiiiiiiiiiiiieiiieiiieieee ettt eeeeeeeeteeesasesesesssasesesesesssesesssesesnsnnnnns 119
Table 83: BUSY StatUS REQISIEN 2......oeeieieieiiiiieieeeeeeeeee ettt e e eeetaeeaaeesesesssasesesesesssesesssesssnsnnnnes 119
Table 84: ReMAPPING OPLIONS ......uiiiiiiiiiieiiiei ettt ettt e e sttt e e e aa b e e e enbneeeeannes 119
Table 85: Security Configuration OPLIONS. ........coouriieiiiiie ettt snees 120
Table 86: Charger Error INTEITUPLS ...oo..uiiieiiiiie ettt sttt e et s it e e e e nbn e e e e snnns 131
Table 87: Overview of Charger State Transition INTEITUPLS .......ocuviieiiiiiie i 132
Table 88: USBP, USBN CoNtact DEIECHON .......cvveeie et e e e e e e e e e e eeaaaen 135
Table 89: Charger TYPE DELECHION ........evviiiiiiieiiieieieeeieeeee ettt ee e eeeaeeeaasesesesssesesesssesesssssesesernsnnnees 135
Table 90: Secondary Charger DELECHION .........cuvviiiiiiiiiieiiiiieieeeeeeeeee e eeeeeeeseeereeeessesesesesessserererererarerenes 135
Table 91: Smartphone Charger CharaCteriStCS .......uuuuiriiirriiiieiiieieieeeieeeeerererereesreeaeereeerererererer—————. 135
Table 92: PDC LUT FOIMMAL......cciiiiiiiiiiiiee ettt e e e e e s s sttt e e e e e s e sanabaeeeeaaeeeaannnes 139
Table 93: Peripheral Trigger ENCOUING..........vviiiiiiiiiiiiiiiiiieieeeieeeeeveeeeeeeseeeaeeeseeeessssssesesessssssseserernsernnes 139
Table 94: PDC MaSters ENCOUING .....cevviiiiiiiiiiiiiieieeeieeeeeeteeeeeeeeeeeseeseesessssssssesssesssesssessssssssssssrersrnsnrnnes 140
Table 95: BOD LeVels — RESEE VAIUES ........ceiiiiiiiee ettt e e e e e e e s s nneaeee e e e e e s e nnnes 143
Table 96: Reset Signals and REJISIEIS ......uuiiiiiiii e 145
TabIe 97: INEEITUPE LIST....eiiiieiii ettt e et e e e e nb e e e e e nbae e e e annees 152
Table 98: QSPI FLASH Cache MISS LAtENCY .......uuiiiiiiiiie ittt 156
Table 99: OSPI FLASH Cache MiISS LAtENCY .......uuiiiiiiiiieiiiiiee ettt sttt 156
Table 100: Data Cache Controller Operations Latency (Clocks) for Quad SPI Mode ...................... 159
Table 101: AHB-DMA Master Default PrOFLES ........ooiiiiiiiiiiieei e 164
Table 102: ICM_S1 Arbitration PrOMTIES ........cevvviiiiiiiiiiiiiiiieiiieieeeeeeeeseeseeeseeeseeeesssessesesessseseseserernrerenes 164
Table 103: ICM_S2 Default Arbitration Prioriti€S...........uuviiiiiiieiiiiiiiiieieieieeieeeeeeeeeeeeeereeeeeseeererererareren.. 164
Table 104: ICM_S3 Default Arbitration Prioriti€S...........uuviiieiiieiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeereeeeeseeeserererareren.. 164
Table 105: ICM_S4 Default Arbitration PriOritie©S...........vuviiieiiieiiiiiiieieiieeeeeeeeveeeeeeeeeeereseeeseeerererererenene. 164
Table 106: ICM_S5 Arbitration PrioFtiES ........coiiiiiieiiiii et 164
Table 107: ICM_S6 Default Arbitration PrioritieS. ........c.ueii i 165
Table 108: ICM_S7 Default Arbitration PriortieS. .......cc.ueiiiiiiiieiie e 165
Table 109: ICM_S8 Arbitration PriortiES ........cuiiiiiiieiiiie ettt 165
Table 110: ICM_S9 Arbitration PriOMtIES ........oiiiiiiiieiiiii et 165
Table 111: ICM_S10 Arbitration PriOMtIES .......ccoiuiiiiiiiiie it 165
Table 112: CMAC DiagnOSHC SIGNAIS ....cceiiiiiiiiiiiee ettt e e e e e s s ae e e e e e e e e e anees 167
Table 113: SNC Arm CorteX MO+ INTEITUPLS ....uveiiiiieeiiiiiiiii et e e e e e e e e e e anees 171
TADIE 114: IMEIMOIY ACCESS ..ciiieeiiiittteietee e e ettt e e e e e e e e bebeeeeaa e s e aaabeeeeeeaeesaaaasbbseeeeeeesaasnbaeeeaaaeesaannne 172
Table 115: Memory Access by Each SYStem MaSEr..........ceiiiiiiiiiiiiiiea i 174
Table 116: Memory Controller Masters ACCESS MELICS ......uuiiiiiiiiiiiieiie et 175
Datasheet Revision 3.2 10-Nov-2022

CFR0011-120-00 16 of 1019 © 2022 Renesas Electronics



DA1470x RE NESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

Table 117:
Table 118:
Table 119:
Table 120:
Table 121:
Table 122:
Table 123:
Table 124:
Table 125:
Table 126:
Table 127:
Table 128:
Table 129:
Table 130:
Table 131:
Table 132:
Table 133:
Table 134:
Table 135:
Table 136:
Table 137:
Table 138:
Table 139:
Table 140:
Table 141:
Table 142:
Table 143:
Table 144:
Table 145:
Table 146:
Table 147:
Table 148:
Table 149:
Table 150:
Table 151:
Table 152:
Table 153:
Table 154:
Table 155:
Table 156:
Table 157:
Table 158:
Table 159:
Table 160:
Table 161:
Table 162:
Table 163:
Table 164:
Table 165:
Table 166:
Table 167:
Table 168:
Table 169:
Table 170:
Table 171:
Table 172:
Table 173:
Table 174:

Datasheet

Memory Segments DESCHPLION .. ... e e e e e s e e e e e s snnrrareaaeee s 175
SIP_CIK SOUICES ..ottt e e e e s e st e e e e e e s e e anb e e e e e e e s e snnranneeeaeesaannes 177
SYS CIK SOUICES ... uetiiiiiei e e e it te et e et e e e e e e s et e e e e e s set b e e e e e e e s santraaeeeeeesesanneennees 177
HSYNC/VSYNC Parallel I/F PINOUL.........ccciiiiiiiiiiiiie ettt 209
JIDI Parallel I/F PINOUL.........ueiieiiiiiieiiee ettt e e 210
DBI TYPE-B I/F PINOUL .....ceiiiiiiiiiiiiiie ettt ettt e e e e e 211
SPI3/4 — DualSPI — QuadSPI Serial I/F PINOUL...........ccooiiiiiiiiiiiiiieeeeiieee e 212
8Dt RGB332..... ittt bttt ettt b e e nabe et b be e nane s 213
16-DIt RGBO5B5........eeiiiiieiiiee ittt ettt e e e nr e 213
16-Dit RGBABSS5L ...ttt et 213
24-DIE RGBBBS......cceiieiiii ettt 213
32-DIt RGBABBBS ...ttt 213
32-DIt ARGBBBE8E .....ccuiiieiiie ettt 213
32-DIt ABGRBBEBB .....cciiiiiiiieiiie ettt 213
32-DIt BGRABBBB ......cctiieiiiieitie ettt ettt ettt ettt ettt e e sat e e snte e ntae et e nneas 213
DPI-2 B-Dit RGB-222 ...ttt sttt et st e et e e snte e e aee e sneeeans 214
DBI-B 8-Dit RGB-332 ... iiiiiiiiiei ettt ettt e e e s e st e e e e e e s s st e e e e e e s s nnnraneeaeeeeas 214
DBI-B 8-Dit RGB-444 ...ttt e et a e e s e et e e e e e e s e esnraeeeaeee s 214
DBI-B 8-Dit RGB-565.......ccutiiiiiiiieis it e et e e s s e e e e e e s s et ee e e e e e s snnnaeeeeaeeeeas 214
DBI-B 8-Dit RGB-6B66...........uutiiiiieeieiiiiiiiieiee e e e isieeee e e e e e s e assstaeeeeeeeesssnnnteeeeeeeeessansnreeeeaeeeeas 214
DBI-B 8-Dit RGB-888..........coiiiieiiieiiiie ittt rre e snneen 214
SPI3/4 — RGB-111 (OPLON 0)....cciiiiieiiiieiiiiesiee ettt e st et sbee e s s snneesneeennnees 215
SPI3/4 — RGB-111 (OPLON 1)...eiiiiiiieiiiieiiiiesiee ettt snne e sneeennneas 215
SPI3/4 — RGB-111 (OPLON 2)...eeiiitiieiiieeiiriesiee ettt et et e st snne e snneesneeennneas 215
SPI3/4 — RGB-111 (OPtionN 3 — BEW) ..eeeiuiieiiiiiiiie ittt 215
SPI3/4 — RGB-111 (OPLON 4)...eeiiiiiieiiiie ittt ettt e b e nnne e sneeeannees 215
ST I ] = T 1 7 PR 215
SPIUB/A = RGB-AAA ...ttt ettt e e e e e s st e e e e e e e e e e e e e e nnnrraees 215
SPIU3/A — RGB-5B5......eeeiiieeiiiiiiitie ettt ettt e e e s s s st e e e e e e s et e e e e e e e e nnrrraees 215
SPIUB/A = RGB=666........eeeieiieiiiie ettt eiee et e e st e e st e e st e e snteeantaeesnteeenseeearaeeenaeeeaaeeans 215
SPIB/A = RGB=-888........eiiiiiieiiie ettt st e bt st e e st e e st e e ateeesteeeneeeareeeanaeeeaaeean 216
Dual SPI — 8 bit RGB-444 (OPtON 0) ...civeteiiieiiieiiieesiee et siree st e sie e e sseneesineeans 216
Dual SPI — 8 bit RGB-444 (OPLON 1) ..ecitiiiiiieiiie it siee ettt 216
Dual SPI — 8 DIt RGB-565 ........oiiiiiiiiieiiie ettt snne e 216
Dual SPI — 8 bit RGB-666 (OPtON 0) .....vvieiiieriiieitiiesiiie et esire et e sree e e sseneesneens 216
Dual SPI — 8 Dit RGB-666 (OPLION 1) ..eciviieiiieiiiieiiiiesiieeesireesiree st e e e e e sinee e 216
Dual SPI — 8 bit RGB-888 (OPtION 0) ...c.vvieirieriiieitiiesiiee et esiree st e e snee et eseneesnee e 216
Dual SPI — 8 bit RGB-888 (OPION 1) .....eeeiiiiiiiieiiiieeeiiiiee et ee ettt e et e e seneee e 217
QUAA SPI = RGB-A44 ...ttt ettt e e e e e e e e e e e s et aee e e e e e e e e nnnnneeees 217
QUAA SPI — RGB-565....ccciiiiiiiiiiiiie ettt e e e e e e s et e e e e e e s st eee e e e e e e e e nnnenneees 217
QUAA SPI — RGB-666.........ceiiiiiieiieeiiie et e eiee e stee e ee e see e st e e stee e e teeesneeesnneeesaeeeanneeennneas 217
QUAA SPI —RGB-888.......ceuiiiiieiitii ettt ettt e tee e st e e sneeeanee e e sneeeaneeeanneas 217
COolOr UNit OPEIALIONS ......eeeiieiiiiee ettt ettt e bt e e s annneee s 220
Texture Options EXample........coooiiiiiii 220
DMA Served PeriPheralS........ ... i 222
Edge/Level Triggering Configuration for Wake-Up ..........ccccoeiiiiiiiiiiiiecee e 230
ADC INPUE CRANNEIS ...t e e e e e e e e e s st e e e e e e e e e e annes 235
ADC MUXZ ..ttt h et ekt s e et b bt e h bt e st et e sh b e e e be e nen e ebe e e nnneas 235
ADC MUXZ .. 235
GPADC External Input Channels and Voltage Range ..........ccccccveviieeiiniiieeiniiiee i 236
GPADC Max Voltage and Rations for VBAT/VSYS/VBUS RailS .........ccccovveveeeiniiciinnnnn. 236
ADC_LDO Start-Up DEIAY ......ccuueeieiiiiiie ittt 238
ADC Sampling Time CONSTANt (TADC_SMPL) ++vveeirurreeeiiitieesiiteeesaiteee st e e st e e e nereee e s sneees 239
ENOB in Oversampling MOGE .......ccooiiiiiiiiiiiee ettt 240
GPADC Calibration Procedure for Single-Ended and Differential Modes ...................... 241
CommON MO AGJUSTMENT.......ueiiiiiiiiiiti et e e e e e e e e e eanbeeee s 242
Configurable Sample Manipulation .............ccooiiiiiiii e 242
PCM_FDIV_REG Programming EXample...........ccoooiiiiiiiiiiiiiieeeee e 251

Revision 3.2 10-Nov-2022

CFR0011-120-00 17 of 1019 © 2022 Renesas Electronics



DA1470x RE NESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

Table 175:

Rates .......

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:

Datasheet

Fractional and Integer Only Clock Divisors for Various PCM Frequencies and Sample

.......................................................................................................................................... 252
[2C Definition Of BitS iN FirSt BYLE .....uuuiiiii it e e e e srree e e e e e s nnnes 266
UART/2/3 Baud Rate Generation 0N DIVN .........ouiiiiiiiiiiice e 278
UART/2/3 Baud Rate Generation 0n RCHS ... 278
UART/2/3 Baud Rate Generation 0N PLLLIGOM .......c.cooiiiiiiiiiiiieeeiiiiiiieeee e 279
UART INEEITUPE PHOMITIES ..ottt ettt e e e e 280
SPI Modes Configuration and SCK StatesS...........coiuriiiiiiiiieiiiiie e 288
Y o W a1 o I == U 4 [= (= SR 288
TIMErS FEALUIES OVEIVIEW ...ciiiuiiiiieiiiiiie ittt e sttt e sttee e s sttt e e s st e e s st e e e snbee e e e nnbaeeeenneees 294
Timer's One-Shot TrgQer OPLIONS ....cuiieiii i s e e e s s e e e e e s e rr e e e e e e e aanes 295
FUNCHONAL STALES....eeiiiiiiiei ittt et e et e e e st e e e s bbeeeesnbreeeeane 304
USB NOdE ENAPOINT SIZES ...vveeiiieeiiiiiiiieie e e e sttt e e e s e srare e e e e e s s e e e e e e s s nnnraneeaeeeean 306
DEDUQG I/F SIQNQAIS ...eeeieieieiiieeiee e e e e e s e e e e e s e e e e e e e s e nnranreaeeaean 316
(O U= Lo RS o I o] o] 1o [T ¢SRS 317
ANAlOg FUNCHIONS SIGNAIS .....eiiiiiiiieiiiiii et 317
INternal ClOCKS OULPULS .......veiieiiiiie ettt et e e e 317
External Serial and Parallel I/FS Signals ... 318
SPIDISPlay I/F SIGN@IS ......ceeeiiiiiieiiieie ettt 318
Special FUNCLONS SIGNAIS ......vuiiiiiiiiii e 318
DiagnNOSHICS SIGNAIS ....uvuvuiiiiiiiiiiiiiiiii s 319
REQISIEr MAP AMBA ..o et 323
AHB_DMA_PL1_REG (0X30020000) .....ccuviteiirrereiiieeresaneeeessseeeessnsseeesssssneesssseeessssnes 324
AHB_DMA_PL2_REG (0X30020004) .....ccuviteiiiiiiieiiiiieessiieeeesiieeessnsteeesssssseesssnseeesssnsnes 324
AHB_DMA_PL3_REG (0X30020008) .....ccuvtteiiurriieiiiieeesanieeesssireessnstreessnssneesssseesssssnes 324
AHB_DMA_PL4 _REG (0X3002000C) ....cccuuutteiiuiiieeiiireeesanieeesasreeessnsrreesssssneesssssneesssnsees 324
AHB_DMA _PL5 REG (0X30020010) ....c.cuevevererererieeeeeeeeeseeeseeieeesesessaeseesesesenesaeeesesenens 324
AHB_DMA PL7_REG (0X30020018) ......crueveeeeerereeeeeeeeseseneeeeieiesesessesseesesesenesasaesenanens 325
AHB_DMA DFLT_MASTER_REG (0x30020048)..........cccoeveuerererererrereeeeerenensasisienanens 325
AHB_DMA WTEN_REG (0X3002004C)........ccoovrereeueeeeerereeereeieieseseseseseeeseesenesasesesnenens 325
AHB _DMA_TCL_REG (0X30020050) ......cuuvreeiiuriieeiiireresiireeeesnsrreessnssseessssnneeessnsneasssnsnes 325
AHB_DMA_CCLM1_REG (OX30020054).....ccciitiiieiiiiieeiiiiiieesniieeeesnsieeessnnnneesssnseesssnnenes 325
AHB_DMA_CCLM2_REG (0X30020058).....ccciiurrieiiirireaiiiieeeaniieeessnnteeessnnneessssnessssenes 326
AHB_DMA_CCLM3_REG (0X3002005C) ....ceeiiuiiireiiiieiesiiiieesaniieeessnsireessnsnneesssnnneessnnsnes 326
AHB_DMA_CCLM4_REG (0X30020060)......cccitrireiirrireiiiiieeeaiieeessnnneeesssneneessnseeessnnenes 326
AHB_DMA_CCLM5_REG (0X30020064).....cccciuuiieiiiiireiiiiieeeaniieeeesnntreesssineesssseeessnnenes 326
AHB_DMA_CCLM7_REG (0X3002006C) ....ccciiurireiiirireiiiiieesaiieeeesnsieeessnseneessnsneesssnsnes 326
AHB_DMA_VERSION_REG (0X30020090).......c0uteiiiriieiiirieeeeiiieeeesiireesssineeessnsneeesenens 327
Register map SYSBUS _ICM ..ottt ettt breee e 327
QSPIFL2_ARB_REG (0X50040600) ........cvtieiiiiieeeiiieeeeisireeessiseeeessssseeesssssseesssssssessnsseeens 327
QSPIRAM_ARB_REG (0X50040604) ........coveueeeeeeeeereeeeeeeeeeeeeesseseeseseseseeaeeseeseneneneneeens 327
AHBREG_ARB_REG (0X500406808)..........ceueueveeeeeeeeeeeeeeereeeseeesesesessaeeeesenennesasanessenans 327
APBF_ARB_REG (OX5004060C) .......cuuteiiiiieeiiiiieeseitee e s eiteeeseireeessntenessnnneassennaeaesnnnes 328
APB_ARB_REG (0X50040610) .....cccittiieiiiiiieiiiiiieesniieeesatreeesasteeessnsneeesssssnessssssseessssees 328
Register map AES HASH ......ue s 329
CRYPTO_CTRL_REG (0X30040000) .......ccceiiuuurieiiiiireeiiueeeessrneeessnneeessssreesssseesssnsseees 329
CRYPTO_START_REG (0X30040004) .....ceeiiuuiiieiiiieieeiiiiieessiieeesssieessssseeesssseesssnneees 331
CRYPTO_FETCH_ADDR_REG (0X30040008) ........cceeiiiirieiiireeeisinreeessneeeesssneeessnneees 331
CRYPTO_LEN_REG (0X3004000C)........ccciciiuieieiiiieeeiiieeeesitiaeeessisaeeesssseeessnssesesssneeens 331
CRYPTO_DEST _ADDR_REG (0X30040010) ......covveeeereeeeereeesereeeseseesenseseeeeeeseneneneneeens 332
CRYPTO_STATUS REG (0X30040014) .....cccveeeeiiuiieeeieieeeeseieee e s eiree e s svreeessareeessnnneeas 332
CRYPTO_CLRIRQ_REG (0X30040018)......cccuvuiieiiuieieeiiireeesiiieeessireeesssseeessnseeesssnneens 332
CRYPTO_MREGO_REG (0X300400L1C) ....ccciiuviiieiiiieieeiiiieeeessiteeeeseiree e s sneeeessvaeeessnnneeas 333
CRYPTO_MREG1 _REG (0X30040020) .....ccoiuvrrieiiuiieeeiiieeeesiieeeessnneeesssresessssseesssneeens 333
CRYPTO_MREG2_REG (0X30040024) ....ccciiuuuiieiiiiieeeiiiiereessiieeessseeeesssseeessssessssnsneees 333
CRYPTO_MREG3_REG (0X30040028) ......cccuvvrieiiirireeiiiiireesairieeesassneeessseeeesssseesssnsseees 333
CRYPTO_KEYS_START (0X30040100) ......cccuutteiiiuiieeiiiirreesaineeesssreeessseeeesssseeessnnneees 334
Register Map ANAMISC ... e e e breeea e e as 334
CLK_REF_SEL_REG (0X50050610) ....cuvvtieiiiiiieiiiiieieiniieeeeassereeessssseessssseeesssseesssssseees 334

Revision 3.2 10-Nov-2022

CFR0011-120-00 18 of 1019 © 2022 Renesas Electronics



DA1470x RE NESAS

Multi-Core Wireless SoC Family with PMU and GPU Final

Table 233:
Table 234:
Table 235:
Table 236:
Table 237:
Table 238:
Table 239:
Table 240:
Table 241:
Table 242:
Table 243:
Table 244:
Table 245:
Table 246:
Table 247:
Table 248:
Table 249:
Table 250:
Table 251:
Table 252:
Table 253:
Table 254:
Table 255:
Table 256:
Table 257:
Table 258:
Table 259:
Table 260:
Table 261:
Table 262:
Table 263:
Table 264:
Table 265:
Table 266:
Table 267:
Table 268:
Table 269:
Table 270:
Table 271:
Table 272:
Table 273:
Table 274:
Table 275:
Table 276:
Table 277:
Table 278:
Table 279:
Table 280:
Table 281:
Table 282:
Table 283:
Table 284:
Table 285:
Table 286:
Table 287:
Table 288:
Table 289:
Table 290:
Table 291:

Datasheet

CLK_REF_CNT_REG (OX50050614) .....ccutiiieiiieeeiierenineesiesesinee e esseeesnesssnneesneeennnees 335
CLK_REF_VAL_REG (OX50050618) .....ccueeireeiirrierreresneenieeessneesreeesineesnesssnneesnessnnnees 335
CLK_CAL_IRQ_REG (OX5005061C) .....ccveerreeirnierreresineenieeesineesreeesseeesnesssnneesneesnnnees 335
RegiSter Map CACHE ...t e et e e b e e e 335
CACHE_CTRL2_REG (OX100C0020)......0eeeeitrrreeiirreeeiiineeesaiineeesssneeesaseeeessnneeessnneees 336
CACHE_MRM_HITS_REG (0X100C0028) .......ceeeiiureieeiiiriieiiieeieaniieeeessineeeessinneeessnnneeens 338
CACHE_MRM_MISSES_REG (0X100C002C) ....cccuvviieiiirieeiirieiesiiieeessiiieee e e snneeens 338
CACHE_MRM_CTRL_REG (0X100C0030) .....eveteiirrreeiinreeesireeeesaiieeeessineeeessnreeessnneeens 338
CACHE_MRM_TINT_REG (OX100C0034) .....ccoivreirererireenieeernee e esieee e snneesnee e 339
CACHE_MRM_MISSES_THRES_REG (0X100C0038)........cccrrierrerenireerneesnrneesneeennneas 339
CACHE_MRM_HITS_THRES_REG (0X100C003C) ....ccvveiuieeiirierreeenieeesree e sree e 339
CACHE_FLASH_REG (0OX100C0040).......cceiteiirreerreresireesreeessneesreeessneesnesssnneesneesnnnees 340
CACHE_MRM_HITSIWS_REG (0X100C0048) .......vvverireeririeiirieiree e snes e snee e 340
SWD_RESET_REG (0X100C0050) .....cccitieiieiiiriesreresiree e ssreeesree e e snnessnneesnessnnnees 340
Register map CHARGER .........oooiiiiiiiiiee ettt ettt sereee e 341
CHG_DET_FSM_CTRL_REG (0X50040300) ......ccsuureeeiiiriieiirneeesniireeesniieeesseneeesseneeens 343
CHG_DET_FSM_STATUS_REG (0X50040304) ......ceeeiiuiiiieiiiiiieiiiieeesniieeessieeee e 343
CHG_DET_SW_CTRL_REG (0X50040308) ......ccciitrtieiiiriieaiiieeesniireeesniieeessnseeessnneeens 345
CHG_DET_STATUS_REG (0X5004030C) .....uvveieiiiiieeiiieeeesiiieeessiiiee e e e s 345
CHG_DET_ADC_CTRL_REG (0X50040310) ....ccciiuuriieiiireeeiirreeesniineeesniiieeesseneeesseneeens 345
CHG_DET_TIMER_REG (0X50040314) ......coctuviieiireeeeiiieeeessireeeessnneee e e e e nnneee s 346
CHG_DET_DCD_TIMER_REG (0X50040318) ......ccuvtieiririieiiieeiesinreeesnneeee e e e 346
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CLK_SNC_REG (0X50020904)........c..vveereeereeeerseereeeeseesseesseesseesseesseseessessseseseeseesssesseesees 386
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SET_CLK_SYS_REG (0X50040408) ......cutiiiiieeeaiiiiiiiiitaaeeesaieiieeeeaeesssnsreseeeaeessssnnnseeeeas 389
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SET_SYS_IRQ_CTRL_REG (0X50050494) .....ccoiiiiiiiiieee ettt 399
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CLK_GPU_REG (OX51001004)....cccceeiiiieetiietaaeeeiaiiiiieeeeaessssniseseeeeeesssnssssseesaeessssnnssseeees 401
Register Map CRG_AUD ...ttt et e et e e breeeeeaes 401
PCM_DIV_REG (OX50030040) .....cuturiieieeeiaiinieeieeeeeessateieeeeeaessssssssneeseessssansssseeeseessannnnes 401
PCM_FDIV_REG (OX50030044) .....uuutttiaeaiaiiiiteit e e ettt ee e e e e sribetee e e e e e s s ssibneeeeeaeesannnes 401
PDM_DIV_REG (OX50030048) ......uttteteieeaiiiiiiieieeaeeeaaiiiieeeeeaeeeasibsseeeaeesssasnreseeeeeessaannes 402
SRC_DIV_REG (OX5003004C) ...cettiieiiiiiiteietee e ettt ee e e e et eee e e e s s snbaeeeeaae e s e s snnnneneeas 402
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CLK_CMAC_SWITCH_REG (0OX50000004) ......ccoitutieeiaaeeeaiiiiieee e ee e 405
RST_CTRL_REG (OX5000000C) ......uuuttiieieeeeeiiiiieieeeeeeseansieeeeeeeeessssnneeeeeeeeesansnsnneeaeeees 405
CLK_RADIO_REG (0X50000010) ....ceeiiueeteiereaeeeieeeeieeeeeaessssneneeeeeeeesssnssseeeeseeessssnsnseeees 405
CLK_CTRL_REG (OX50000014) ...cceeeeiiieeieieeeaeeeieeeiiieeeaaessssneneeeeeeeessssnsesseeeaeesssnnnsnseeees 406
CLK_TMR_REG (OX50000018)....cccceeiiiiureiiiireaeesiaaiiiieetaaesssanteneeeeeeesssansssseesaessssnnnsnneeees 406
CLK_SWITCH2XTAL_REG (0X5000001C) ..ieveeeieieiiieeieeeeeiiiieieeeeeaeeessneeeeeeeeeessennneneeeeas 407
PMU_CTRL_REG (OX50000020) .....uuuttteeeiiaenieeieeeeeesaaeeeeeereaesssansnsneeseesssannseneeeseessannnnes 407
SYS_CTRL_REG (0X50000024)......cciiiiitiietaeeee ettt ettt e e et e e e e e s e nninneeeeas 408
SYS_STAT_REG (OX50000028) .....cceeiiititiiiieaeeaiiiiieeee e e e e et eee e e e s e sibeeseee e e e s e s snnnneeeeas 409
CLK_SNC_CTRL_REG (OX5000002C) .....uuteteaaaaiiiiiiieeiaaeaeaaistreeeeaeessaiseeeeeaaeseasnseeeeeas 410
SLP_MAP_REG (OX50000030) ...ccetteeeiiurtteeeeaaaaaaairiteeeaeaeasaanrsrseeeaeesssanrssseeseassssanssssees 410
LCD_EXT_CTRL_REG (OX50000034) ....ccctttitiutiiieeiaaaaaaiiiiieeeaaaesaainbeeeeeaaessannnsseeeaaeaeas 411
CLK_RCLP_REG (0X5000003C) ..ieteeeiiiutetrieieaeesieainiereeeaessssnssseseseessssnssssnesseesssssnssssenees 411
CLK_XTAL32K_REG (0X50000040) .......uutumiieeeeeiiiiniieereeessissreneeeeeessssnnssneseseeesssnssssseeees 411
CLK_RCHS _REG (OX50000044) .....cceiiiueteeieeeeeeieeiiieeeeeeessssnssseeeeeeesssnssssensseeesssnsssssseees 412
CLK_RCX_REG (OX50000048).....ccccciiiirrriirieeeesiiirnineeeesesssnsnssseseseessssnsssssreseeesssmsnssneeees 412
CLK_RTCDIV_REG (0X5000004C) ....cccuttieiieeeeeieiiniieeeeaessssnteseeeeeessssnnsssensseeesssnsnssseeees 413
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PO_30 _MODE_REG (0X5005019C) ...cttieiiiiiiiiiiieeeeeieeeiiieeeeaeesssnineeeeeeesssannenneneeaeesannnnes 489
PO_31 MODE_REG (OX500501A0) ....ccccciiiiiuieiiieeeeeiaaenieeeeeaesssnneneneeseesssannnsnsereeeessannnnes 489
P1 00 _MODE_REG (OX500501A4)....cciiiiiiiiiiieiieeeeeieeiiiieeeeaeessnnieeneeeeeesesnnnenneeeeaessannnnes 490
P1 01 MODE_REG (OX500501A8)....cccciiiiiiuiiiiieeeeeiiiieiieeeaaesssastneneeseesssannnsnseeeeeessannnnes 490
P1 02 MODE_REG (OX500501AC) ..eitiieiiiiieiiiiieeeeeieetiieeeeaaesssnnineneeaeessssnnnenneeeeaessannnnes 490
P1 03 _MODE_REG (0OX500501B0).....cccuutiiieeiiiieieeeeeeeeeeeeeeeeeseseessesesssesesssssssessressnnrernnens 490
P1 04 MODE_REG (OX500501B4).....cccuiiiiiiiiiiiiieiieeieieeeeeeeeesesssssesssssessssssssssssssssnerssenene 491
P1 05 MODE_REG (OX500501B8)....ccccciiiiiutiiiieiaaaiaiiiieeeaae e e saittteeeaa e s s e ainreseeeeaaesaannes 491
P1 06_MODE_REG (OX500501BC) ...cciiiiiiiiitiiiieaeaeiaiitieeee e e e e e siieieeea e e e s e aiibeeeeeeaaesaannes 491
P1 07_MODE_REG (0X500501C0) ...cetieiiiiuutreiieaeaaiaieiieeeaaeeesaibsseeeaaeeseannrsseeeeeaesaannes 492
P1 08 MODE_REG (0X500501C4) ...ceiieiiiiiiieiieeeeeeiesiiieeeeeeessssstenneeseessssnsssnnnnseeesssnnsnes 492
P1 09 MODE_REG (0X500501C8) ...cceeeeiiiiuuireiieeeesiiitereerreaesssnsssenneseessssnsssnsereesesssnnnnes 492
P1 10 MODE_REG (OX500501CC) ..uitiieiiiiiiiieiieeeeeiiiinieeeeeeesssnstnenneseessssnsssnnessseessannnnes 492
P1 11 MODE_REG (0X500501D0) ...ccceeeiiiiuntieireeeesiinieeeerreeesssnsseenneseessssnsssnneseesessannnnes 493
Pl 12 MODE_REG (0X500501D4) ...cceeeeiiiiuieeieeeeesiieiiieeeeeaessssstseeneseessssnsnsnsenessessannnnes 493
Pl 13 MODE_REG (0X500501D8) ....ccceeiiiiuuirerireeesiiiieieereeeesssnssnenneseessssnsssenesseeessannnnes 493
P1 14 MODE_REG (OX500501DC) ...cciiiiiiiiuiiiiiaeeeeiaiiiieee e e e e e aiieteeeea e e s e aiibseeeeaaeesaennes 494
P1 15 MODE_REG (OX500501E0)....ccccciiiiiutiiiiaaaaaiaieieeeteaeeeasitireeeeaa e s e annbeseeeeaeesaannes 494
P1 16 MODE_REG (OX500501E4)....cccciiiiiiitiiiieae ettt e e et e e e e s aiiveaee e e e e e e e nnnes 494
P1 17 MODE_REG (OX500501E8)....cccceiiiiiitiiiiaaaaaiaiiiieiee e e e e sniieieeee e e e s aiiieeeeeeeaesannnes 495
P1 18 MODE_REG (OX500501EC) ...cciiiiiiiiitiiiieeeeaieiitiieee e e e e e ssiitteeea e e e s e anebeeeeeaaeeeannnes 495
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P1 19 MODE_REG (OX500501F0) .....cccciiitiiieiiiiieeeiiiieeesieeeeesieeeessnieeeessnbeeeessnsneeessnens 495
P1 20 _MODE_REG (OX500501F4) .....ccceiiiiiieiiiiieeeiiiie e sie et e e siiee e s sibee e e s staee e e 495
P1 21 MODE_REG (OX500501F8) ......ccciiiiiiieiiiiieeeiiiieeeitiee e sieeeessiieeeessiteee e s sinee e s e 496
P1 22 MODE_REG (OX500501FC) ...ceiiiiiiiiiiiiiieieeeieiiiiieeea e e e s ssiieeeeeae e e s s snnieeeeeeaaessnnnes 496
P1 23 MODE_REG (0X50050200) ...eeeteeeiiiuuteeieeaaeeiaaieieeeeaaesssasrsseeeeeesssannsrsseeeeaassaannnes 496
P1 24 MODE_REG (OX50050204) ...cceteeiiiiiitiiiteeeeeiaaiiieeeeaaeessasteseeeeeesssannnbeseeeeaessannnnes 497
P1 25 MODE_REG (OX50050208) ....ceteeeiiiiuuteeriaaaesiaaitieeeaaaessaasrsseeeseesssannnrsseeeeaessaannnes 497
P1 26 MODE_REG (OX5005020C) ..eettieeiiiiuutiiiiaaeeeiaaieieeeeaaeessastereeeeeesssannnrsseeeeaessannnnes 497
P1 27 _MODE_REG (0X50050210) .....ceieiiiiieeaiiiieeesiieeeesiieeessnieeessssteeessssseeessssaeessnnnnes 498
P1 28 MODE_REG (OX50050214) .....cceeiiiiieeiiiiieeeiiieeeesitiee e siteeeessiteeeessnbeeeessnsaeeesnneeas 498
P1 29 MODE_REG (OX50050218) .....cccetitiieeiiiiieeaiiiieeesiieeessieeessssteeesssnieneessnseeeesnnnns 498
P1_30_MODE_REG (OX5005021C) ...uutieiiiiieeiiiiieeeiiiieeesieeeessiteeesessieeeessnbeeeessnsneessnnenes 498
P1 31 _MODE_REG (0X50050220) .....ccceiitiieeiiiiieeeiiiieeasiieeessteeesassteeeesssteeeessnseeessnnnnes 499
P2_00_MODE_REG (0OX50050224) ......cceiiitiieeiiiiieeeiiiteeesiie et e e siiee e e snbee e s snbaeeesnnenes 499
P2 _01 MODE_REG (0X50050228) .....ccceeiiiiuutieiiereeeiaaiinieeeeeeesssnsteseeeseessssnssnseeessessannnnes 499
P2_02_MODE_REG (0X5005022C) ...cttieeiiiiiuiiiiieeeeeiaiiiieeeeeaessssstenneeseessssnssenseeesaesssnnnnes 500
P2 03 MODE_REG (0X50050230) ...eetteeeiiiiuerreiieeeesiaaireeeeeeaesssnssssneeseessssnsssnseeeeeesssnnnes 500
P2_04 MODE_REG (0X50050234) ....cccceeiiiiiiiiiieeeeeiaiiiieeeeeaeessssiereeeseessssnnsesseeeeaesssnnnnes 500
P2_05 MODE_REG (0X50050238) ....cceeetiiiiuuiririeieeeiiiirieeeeeeesssnstnnneeseessssnssnseeeseessannnes 501
P2 _06_MODE_REG (0X5005023C) ...ittieiiiiiiuiiiiieeeesiaiiniieieeaesssnsineneeseessssnnssneeeeesesssnnnnes 501
P2_07_MODE_REG (0X50050240) ....ccceetiiiuutieiteaaeaiaiiiiieeeeaeeessiieseeeaeesssainreseeeeeeesannnes 501
P2_08 MODE_REG (0X50050244) ....cccceiiiiiitieiteeee ettt e e aiibeeee e e e e e e enenes 502
P2_09 MODE_REG (0X50050248) .....ccceetiiuutiiiieiaeaiaiiiiiitee e e e e asiisieee e e e e s e aiibeeeeeaaeesanenes 502
P2_10 MODE_REG (OX5005024C) ...cctiitiiiiitiiiieeeeeiaiiiieee e e e et a e e e s e anibneeeeaaeeeasenes 502
P2_11 MODE_REG (0X50050250) ....ceteeeiiiiurreeteeeeeiaiiiieeeeaeeessiiereeeseessssnnrsneeeeeeesaannes 502
P2_12 MODE_REG (0X50050254) ....cciiiiiiiiitiiiieieee ittt et e e e aiiveeee e e e e e e enenes 503
P2 13 MODE_REG (0X50050258) ....ccceetiiiiiuiiiiieeeeeieiiiiieeeeaeessssiereeeseessssnnsreseeeeeesssnnnnes 503
P2 14 MODE_REG (0X5005025C) ...ittiiiiiiiiiiiiieieeeieiiiiieeeeeeeessiieeeeeeeeesssnnseneeeeeaessannnnes 503
PO_PADPWR_CTRL_REG (0X50050260)......cccuttieeiiiiriieireaeesiiiiirneereaessannenneeeeaessannnes 504
P1 PADPWR_CTRL_REG (0OX50050264) ......ccuuttieeiiiaieiieereaeeeiaiieieeeeeaeseannnneeeeeaeesaannnes 506
P2_PADPWR_CTRL_REG (0OX50050268).......ccuttteeeiaiieiieereaeeeiaiiirneereeeseannenneeeeeessaannnes 508
GPIO_CLK_SEL_REG (OX5005026C) ......uetttiieiiiiiiiiieeiaaeaeaiiiiieeee e e e s esieeeeeeae e s s aniinneeeeas 509
PO_WEAK_CTRL_REG (0X50050270) ......cccuutreiteeeeeiaiiiieet e e e e et ee e e e s e anivseeeeea e e anenes 509
P1 WEAK_CTRL_REG (OX50050274) ....ccciiuuteeeteeeee ettt aieeee e e e e 513
P2_WEAK_CTRL_REG (0X50050278) ......cccuutteiieieeaiaiiieeee e e e ettt e e esivneee e e e e e anenes 516
LCDC_MAP_CTRL_REG (0X5005027C) ...cccitiuitiiieeieeeiaiiiiiieeee e e eaiibieee e e e e einineeeea e 517
PAD_DRIVE_CTRL_REG (0X50050280) .......uvetiiieeiiiiiiieiieaeeeariiiineeee e e s e asiiieeeeeeeeeaeanes 519
RegiSter Map GPREG ......ccoiiiiiiiiiiiee ettt ettt e et e et ee e 520
SET_FREEZE_REG (OX50040100) ....uuuiiiieeeieiiiiiiireeeeesesniieeeeeeeeesaseneeeeeeeesssnnsnsneeeeeeeens 520
RESET_FREEZE_REG (0X50040104) ...cciieeiiiiiiiiieeeeeeeeeiiiiieeee e e s e sneeteeeeeaeeesennnnneeeaeeeens 521
DEBUG_REG (OX50040108)....cccceiiiiuieriieieeeieiiiteieeeeeeesaansieeeeeseeessssssseseeeeaessasnsnsseeeeeeees 521
GP_STATUS _REG (0X5004010C) ..cceiiieiiiiiieeeeeieeeiieieeeee e s ssmteeeeeeeeesssnnnteneeeeaeesssnnnsnneees 523
USBPAD_REG (OX50040118)...cccceiiiiiiiieeieeeieiiiieieeeeeeesasesieaeeeaeesssaenseeeeeaeeesansnneneeeeeeeas 523
Register map GPU_CORE .........uuuiiiiiiiiiiiiii s 523
D2_CONTROL (OX51001200) ..ceeeeeiiuireiieeieeeaeiiibeeeeeeeeeaaaiitesee e e e e e s sassbeeeeeeaeesasnneseeeeeeeeas 528
D2_CONTROL2 (OX5100L1204) ....coiiitiieeeeea ettt ettt a e e et e e e e e e s e naaeeeeaaeeeas 529
D2_CONTROLS3 (OX51001208) ....ccciuueeieeeiaaeaaiiiieieeeaa e e s e aiiteeeeeae e e s asnsbeeeeeaaeesaannreeeeaeaeeas 531
D2 _LISTART (OX51001210) ..cctiiaeeeiuiinieeeiaeaaeaiiieeeeee e e e e aisteeee e e e e e s e annbeeeeeaaeesaannaeeeeeaaaeeas 532
D2 L2START (OX51001214) ...cciieeeeiiieieeeeeeeeesiieeeeeee e e s e sssstaaeeeaeeessnnntaneeeeeeesansnnnnneeeeees 532
D2 L3START (OX51001218) ...ccieeeeeiiiieiiiiieeeisiisieeereteessesnssteeneeseessaansnsennreeeesssnssssnnneeeeees 532
D2 LASTART (OX5100121C) weeiieeeeeiiiieieieieeeieiisieieeeeeeesesnssteaneeeeeessssnteneneeaessannsnsennneeeses 532
D2 L5START (OX51001220) ...ccieeeeeiiuirrreeieeeesiisseeeenereessaansstenneeseessassssssnnseeeessansssssnseeeeees 532
D2 LESTART (OX51001224)...cccceceeiiieieeeieeeeesiietee et e e e s e anssiaaee e aeeessnnntaneeeaeeesansnnnnneeeeeeas 532
D2 L1IXADD (OX51001228)....cccteeeieiiuirieerieeessiisieeereeeessaansstnnneeeeesssassnssnnreeeessansssssnseeeeees 532
D2_L2XADD (0OX5100122C) ...eeiiiiiiiiiiiiiieeae e e ee ettt e ettt e e e e e e st e e e e e e e s e nabeeeeaaeeean 533
D2_L3XADD (OX51001230)....cccteeeeeiuuttteeetaaaaaaiitieeeeaeeeaaaisbeeeeeaeeesaannbbeeeeaaeesaannneeeeaaaaeas 533
D2_LAXADD (OX51001234)....cceiiiiiiiiiiiieeta e ettt e e et ee e e e e e s st e e e e e e s e bnbeeeaaaaeeas 533
D2_L5XADD (OX51001238)....ccctieeeeiuuitieeeiaaaaaiiitteeeeee e e e e aitbeeeeeaa e e s e aanbeeeeeaaeesaabnreeeeaaaaeas 533
D2_LEXADD (OX5100123C) ..eeeiieaeaaiiiiiiieetaaeae ettt e e e e e e et eee e e e e e s e aaabbe e e e e e e e s aannbeeeaaaaaeas 533
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D2_L1YADD (0OX51001240)......cccuueiteearreranineesreesnreeesresasneeesineesreeesreesneeesnneesnnneesnneenns 533
D2_L2YADD (OX51001244)......ccciuiiiieieireeesieeesee st sree e sne e esne e snne e snneennneenns 533
D2_L3YADD (OX51001248)......cccueiiteeerireranireesieesreeesireeasnee e esreeesreesneeesnneesnnneennneenns 533
D2 _LAYADD (OX5100124C) ....eeiiiiiieeeitieee ettt e ettt et e et e e e sbr e e s s bne e e e sbreeeeanneeeeanes 534
D2_L5YADD (OX51001250) ... .ccciitueeeaiutreeeeitieeeeateeeeeatreeesabseeessbseeessanneeessnreeessanneeesanes 534
D2 _LEYADD (OX51001254).....ccciiiiieeeitieee ettt e ettt ettt et e e e s bbe e e e st e e e sbneeeeane 534
D2_L1BAND (OX51001258).....ccciiuuieeaitieeeeitieeeeateeeeesbteeeesbee e e s sbseeeesbbeeeesbreeeesnsneeeeanes 534
D2 _L2BAND (OX5100125C) ....eeiiitiieeaiitieeeeitieeeeateeeeesbteeeesbse e e e sbreee s sbneeeesbneeeesnsneeeeaae 534
D2_COLORL (OX51001264) .....cccueeireierurerenireesireesreeesreeassee e s e sneeesnreesneeesnneesnnneennneenns 534
D2_COLOR2 (OX51001268).....cccuueeirrrerireraireesireesreeesreeasseeessneesreeessneessneeessneesnneeesneesns 534
D2_PATTERN (OX51001274) ..cciieeiieeeiteeesieeesree st sree e e e nnneesnneennneenns 534
D2_SIZE (OX51001278).....cceiiueeiieeireeerrerasireesreesreeesreeasneeessneesasneesneesneeessneesnneeesnneenns 535
D2_PITCH (OX5L100L127C) ..eviiuveeiuieeiieeesireeesieeesireesneeessreessnee s e sneeesnneesneeesnneesnneesnneenns 535
D2_ORIGIN (OX51001280) .....ceeeiuueeirrrerirerasireesreesreeesresssseeessneessesesreessneeessneessnneesneesns 535
D2 _LUSTART (OX51001290) ...cceiutreeeeiurieeeeiiieeeesieeeeestteeeestseeeesbseeessnbneeesssneeessnsneeessne 535
D2_LUXADD (OX51001294) ....ceiiitiieeaitieeeeitieee ettt e sttee e st e e sbse e e s s bneeessbneeeesnsneeeeanes 535
D2_LUYADD (OX51001298) ....ccceiuttieeaiutieeeaiiieeesatreeeestteeesstseeessrseeessssneeessnsneeessnsneeessne 535
D2_LVSTARTI (OX5L100129C) ......uuuiiiiiiieeeeiiiiee sttt e e sttt ettt e st e st e e et e e e snbneeeeanes 535
D2 _LVSTARTF (OX510012A0) ... .ccetieitiieeeiiieeeeiteeeeestteeeestseeeestseeessbneeessbreeeesnsneeeeanes 536
D2_LVXADDI (OX5L100L2A2Z) ...ccciiuiieeeitieee ettt ettt st e et e s sbbe e e e snnneeeeenes 536
D2_LVYADDI (OX5L10012A8) ....ccciueeeeairieeeiireeeeeiteeeessnree e srreeessnneeesssnneeessnneeessnnneeesnans 536
D2_LVYXADDF (OX510012AC)......cctiiitieeeiireeeeeirreeessrreeessrneeessnneeessnneeessnneeessnnneeesnnns 536
D2_TEXPITCH (OX510012BA4) ......oveeiiitieeeeitieeeesreee e stree e e e e e e snne e e s snnneee e e 536
D2_TEXMASK (OX5L10012B8) .......vveeiiirreeeiirreeeeirieeeesrreee e e s snneeessnneeessnneeessnnneeesnans 536
D2_TEXORIGIN (OX510012BC)....ceeeiiireeeeiirreeeeireieeesrreeessrreeessnreeessnneeessnneeessnnneeesnnes 536
D2_IRQCTL (OX510012C0) ....cceiiireeeeairreeeairreeeesrreeessrreeessrneeessnreeesssnneeesasnreeessnnneeessan 537
D2 _CACHECTL (OX510012CA).....ceeiiiiiieee ettt ettt e et e e et e e e s nnneeeeenes 537
D2 _DLISTSTART (OX5L10012C8) ....ceiiitieeeeiiiieeeiiiieeeatteeeeatieeeestreeessbneeesssreeeesnsneeeeanes 537
D2_PERFCOUNTL (OX510012CC) ..cccituiieeiiieeeeiiiieeestieee ettt e sttee e sbnee e snbreeeesnnneeeeanes 537
D2_PERFCOUNTZ2 (OX510012D0)........uutteeitieeeeiiiieeeaireeeeaiteeesstseeessbneeesssneeeesnsneeesane 537
D2_PERFTRIGGER (OX510012D4) ......uueiiiiiiieeeiiiiee it e ettt et e s sbeee e e snneee e 538
D2_TEXCLUT (OX510012D8).......utueeeiirieeeerrreeessreeeeesrreeessrneeessrseeessnneeessnneeessnnneeesnnns 538
D2_TEXCLUT_ADDR (OX510012DC)....cceiiitiieeeirieeeeitieeeesntreeeesnreeesssnneeessnneeessnnneeee e 538
D2_TEXCLUT_DATA (OX510012E0) .....ceeeiiireeeeirrieeeirreeeeanireeeesnneeeessnneeessnneeessnnneees e 538
D2_TEXCLUT_OFFSET (OX510012E4) .....ccvveeiiitieeeeiiieee ettt e s snneee e 538
D2_COLKEY (OX510012ES8).....cccitueeeiirreeeairieeesareeeeestreeessnneeessnreeesssnneeessnneeessnnneeessnns 538
D2_HWREVISION (OX5100L12F0) ....cceitreeeeirreeeeirreeeesrieeeesrreeessnneeessnneeessnneeessnnneees e 538
D2_STATUS (OX5100L2F ) ...eeeiiiiiiieeitieee ettt ettt ettt et e et e e st e e e sbneeeeanes 539
Register map GPU_REG ........ooiiiiiii ettt 539
GPU_CTRL_REG (0X51001100) .....eetteiiieeeeiireeeeiiieeeeasiieeeesieeeeessiseeeesinseeessnnseeessnnneees 540
REGISIEr MAP 12C ... ittt e et e e e st e e e e s bbeeeeaaes 540
[2C3_CON_REG (0X50020500) .....cceiutrteeiiureieeiiiiiieeasieteeesitie e e sibee e e s sibee e e s sbre e e s sbneeessienes 544
[2C3_TAR_REG (OX50020504).....ccciitttieiiitiieeiiiite ettt et e sbae e e sienes 546
[2C3_SAR_REG (OX50020508) ....cccirurrieeirirrieeiirrieeastiie e st e st e s e e 547
[2C3_HS_MADDR_REG (OX50020500C) ......cccciitrieeiiriieeinieieessrreeessnree e snree e 547
[2C3_DATA_CMD_REG (0X50020510) ......ceeieiiirieeiitiieeesiiieeessrree et e e 547
[2C3_SS_SCL_HCNT_REG (OX50020514) ......ctvieeiitiieeeniiiieeeriiee et 548
[2C3_SS_SCL_LCNT_REG (0X50020518) .....ccvvieeiririieeiiiieeeeniiee et 549
[2C3_FS_SCL_HCNT_REG (0X5002051C) ...ccotvieeiiiiiieeeiiiee e sitiee ettt 549
[2C3_FS_SCL_LCNT_REG (0X50020520) .....ccctrteeeriiiieeeiiiieeeeriieeeesiieeessieeeessineeesnneees 549
[2C3_HS_SCL_HCNT_REG (0X50020524).......cuutieiiiiieeiiiiee ettt 550
[2C3_HS_SCL_LCNT_REG (OX50020528) .....ccutvieeeriiiieeiiiieeeeriiiee ettt 550
[2C3_INTR_STAT_REG (0X5002052C) .....tttieiiiiieeeiiiieeesiiee e sieee e siie e sbee et e e 551
[2C3_INTR_MASK_REG (0X50020530) .....ceeeeiitrieeariieieeeiiieeesaieeeesstreeessreeeessnneeessnnnes 553
[2C3_RAW_INTR_STAT_REG (0X50020534)......cccciitiieeiiiiieeiiiiiee ettt 554
[2C3_RX_TL_REG (OX50020538).......00tteiiurrieeiiiiieeaiiiieeesiieee e sireee e st e e e e e 556
[2C3_TX_TL_REG (0OX5002053C) .....utviieiiriieeiiiiieeeniete et e ettt e s 556
[2C3_CLR_INTR_REG (0X50020540) ......utveeeiiiiieeeiiiieeestiee ettt 556
[2C3_CLR_RX_UNDER_REG (0X50020544).......cccomituieeiiiiieeiiiiie ettt 557
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[2C3_CLR_RX_OVER_REG (0OX50020548) .....ccttieeiiiiiiiieireeeeeiiiinrneeseeesssssvnnneesaesssnnnnes 557
[2C3_CLR_TX_OVER_REG (0X5002054C) ...uuutiiieeeiiiiiiiieieeeeesiiiinrneeeeeessssnsnsnesseessannnnes 557
[2C3_CLR_RD_REQ_REG (0X50020550) .....vvvrreeeeeiiiirireereaeeeiiiinrneereesssssssnnnsseeessannnes 557
[2C3_CLR_TX_ABRT_REG (0X50020554) ....oeuttiiieiiiiiiieiiaa e e ettt e e esiieeeee e e e e 557
[2C3_CLR_RX_DONE_REG (0X50020558) ......cceieeiiiiiuiieiiaaeeeiaiiiieeeeaeseasnireeeeeaeeseannes 558
[2C3_CLR_ACTIVITY_REG (OX5002055C) ....cutttiieeiiiiiiiiiieaae e e iaiiiieee e e e s e ennieeeeeaeeesennnes 558
[2C3_CLR_STOP_DET_REG (0X50020560) ....ccceeetiiivrrieiiaaeeeiaiiireeeeeaeseannrreeeeeaeesannnnes 558
[2C3_CLR_START_DET_REG (0X50020564) ......cceiiiuiiiiiiaaeeeiiiiiiieeeee e e eniiiieeeeaeeeenaees 558
[2C3_CLR_GEN_CALL_REG (0X50020568).....cccccceiiiiuriirrreeeesiiiirrneereeesssnirnnneeeeessannnnes 558
[2C3_ENABLE_REG (OX5002056C) ...ccccciiiiiiiiieieeeeeeiiiiiiieeeeeessssstnsneeseessssnsssssessseessannnnes 559
[2C3_STATUS REG (0X50020570)....ccieeeiiiiririreeeeeeiiiitniieeeesessssssnsneesesssssnsssnsnssseessannnnns 559
[2C3_TXFLR_REG (OX50020574) ...ututiieeeiiiiiireeeeeeeeieiitnieeeeaaessssstssneeseessssnnssssssssesssannnnes 561
[2C3_RXFLR_REG (0OX50020578) ....uuttteeeiiiiiireeeeeeesiiiitnineseeaessssssssneeseessssnsnssssssssessnnnnnes 561
[2C3_SDA HOLD_REG (0X5002057C) ....cccccutteieeeeeeiiiitrineeeeseessssinrneeseesssssnsnsssssesssannnnes 561
12C3_TX_ABRT_SOURCE_REG (0X50020580) .......cccuvtrrereeeesiiiirineereeesesnnireeeeeeassannnnes 561
[2C3_DMA_CR_REG (0X50020588)......cccitiiuurrerieeeeeiiiiniieireaesssnsinreeeseessssnssneeeeeeessannnnes 564
[2C3_DMA_TDLR_REG (OX5002058C).....cccuutreiieieeeiiiirieeireaeeessnineneereeesssnnenneeeeeassannnnes 564
[2C3_DMA_RDLR_REG (0X50020590) ........cutteiieeeeeiiiiriieereaeeessnineneereesssanneneeeeesessannnnes 564
[2C3_SDA SETUP_REG (0X50020594) .....cuutiiiiiieeeiiiiiiieieeae e e ssieieeenee e s s snnnnneeeeeeesennnes 565
[2C3_ACK_GENERAL_CALL_REG (0X50020598) ......cuuvtiiieeieiiiiiiieeieeeseiniieeeeeeaesanenes 565
[2C3_ENABLE_STATUS_ REG (0X5002059C).....cccctttiiiiieieieeeeereeeeeseeeeesesesesesessnssnsenenenes 565
[2C3_IC_FS_SPKLEN_REG (0X500205A0) .....ccctttiieieieeereeeeeeeeeeeresesssessssssrsnessssssmerennnenes 566
[2C3_IC_HS_SPKLEN_REG (OX500205A4) ....coeveiiieieeeeeieeeeeeeeeseeesesssssssssesssessssssnnsssenenes 567
[2C_CON_REG (0X50020600) ......cccuteieeeeeeeeeeeereereereeeeereressessesessmseeeessseesesrsrsmermssrer. 567
[2C_TAR_REG (OX50020604)......cccetteeeeeeeeeeeeeeeeeeeeeeeeeeseessssssssssssssssessseesssrsrsmssessrsmererrenes 568
[2C_SAR_REG (OX50020608) ......cevverrreeeeereeeeeeereeereereeesersseesssessessesssssessesmersmesmseres 569
[2C_HS MADDR_REG (0X5002060C) .......ccuutuiiieeeeeiiiiniiieeeaeesssnierneereeesssnneneeeeeaessannnnes 569
[2C_DATA CMD_REG (0X50020610) ......ccccuuvreiieeeeeiiiiiiieieeaeeessierneereeesssnnenneeeeeessannnnes 570
[2C_SS SCL_HCNT_REG (0X50020614) ......cuuiieieeeiiiiiiiiieeaeeeiaiiineeeeeesssnnenneeeeaessannnnes 571
[2C_SS SCL_LCNT_REG (0X50020618) ......evveieieeeiiiirieiireaeeesanierneeeeeesssnnnnneneeeessannnnes 571
[2C_FS_SCL_HCNT_REG (OX5002061C) ...euvviiieieeeieiiriiieeeaeeesetereeereeesesnneneeneeeessannnnes 572
[2C_FS_SCL_LCNT_REG (0OX50020620).......ccceutereeeeeeerereeereeesersresssssesssssssssssessssnerernnnnes 572
[2C_HS_SCL_HCNT_REG (OX50020624)........ccuutteeeeeeeeeeeeeeeeeeerssnsessssssssssssssssssssnssssnnnnes 572
[2C_HS_SCL_LCNT_REG (0OX50020628) .......ccvvvereieeerereeeeeeeeeeersrssesssssssssssssessrsssnerernnnns 573
[2C_INTR_STAT_REG (OX5002062C) .....eevveeieieieerieeeeeeeeeeeerssesssssssssssesssssssssessssssnerererenes 573
[2C_INTR_MASK_REG (0X50020630) .....cceveeeeeereereeererereereeseresersresesssessrssssssessssssmmrernrens 575
12C_RAW_INTR_STAT_REG (0X50020634).......ccevuieeieeeieeeeerereeeeesesssesessssrsssssssssnesssnnenes 576
[2C_RX_TL_REG (OX50020638)......cueetieeeiiiinieerieeeeeiaaitnieeeeeaesssastneeeesaesssannnseneeeeeessannnnes 578
[2C_TX_TL_REG (OX5002063C) ...utvverrieeeiiaiiniriiieeeeeiaatnieeeeeaesssassneneeseesssannssseeeeeessannnnes 579
[2C_CLR_INTR_REG (OX50020640) ......cciiiueieeiieeeeeiaainieeieeaeesssnnseeaeeseeessannnnneeeeaeesannnnes 579
[2C_CLR_RX_UNDER_REG (OX50020644).....cccctieiiiiiiiieieeaeeeiaeiiieeeeeeesessneneeeeeeeesannnnes 579
[2C_CLR_RX_OVER_REG (OX50020648) ......uvvteieeeieiieiieiraaeeeiaiiereeeraeeseannnnneeesaessnannnes 579
[2C_CLR_TX_OVER_REG (0OX5002064C) .....tuuiiiieeeiiiiriieieaaeeeieniereeeeeeeseannnnneeeeeessannnnes 580
12C_CLR_RD_REQ_REG (0X50020650) ......cccvvrrereirreeerereeeeerererssesesssssessssrssssessssnerennnens 580
[2C_CLR_TX _ABRT_REG (OX50020654) ......ccevveieiiieeeiieiiieeeeeeeseresesssssssssesssssessssnerernnenes 580
[2C_CLR_RX_DONE_REG (OX50020658) .......ccttieiiiiiriieiiaaaaeiaiiiieeaaaeseasiiieeeeaeaesaaanes 580
[2C_CLR_ACTIVITY_REG (OX5002065C) ... .uuteeieieeiiiiiiieiiaae e e aiiiiieee e e e e eniiteeeeaa e e e eanes 580
[2C_CLR_STOP_DET_REG (0X50020660) .....cceeteeiiiiriiiiiaaaaeiiiiieeeeaaeseaanineeeeeaeesannnes 581
[2C_CLR_START _DET_REG (0X50020664) ......ccceeiiivrieiireeeeeiiiinrneeeeeesssnnrnneneeeeesnnnnnes 581
[2C_CLR_GEN_CALL_REG (0OX50020668)......cccceeeiiiirrrirrreeessiiirnrnnereeesssnnrrnrneeeessannnnes 581
[2C_ENABLE_REG (OX5002066C) ....cctiieeiiiiiiieireeeeeiaiieieneeeeesssssssenneseessssnsssnnsrsseessannnnes 581
[2C_STATUS _REG (OX50020670)....ccctieeeiiiiueireereeeesiaaiereereeaesssnssnenreseessssnssnnereeeessannnnes 582
[2C_TXFLR_REG (OX50020674) ....uvviieieeeiiiiniieieeeeesissiieteeeeeeesssnssssneeseessssnssnneneeeessannnes 583
[2C_RXFLR_REG (OX50020678) .....uuuttteeeiiiieireeieeeesiaiiuneneeeeeesssnsssnnneseessssnnsnsnreeeessannnes 584
[2C_SDA_HOLD_REG (0X5002067C) ....cciiiuutieiieaeeeiaiiiieeeaae e e aibeteeeaaa e s s asnsieneeeeaeessannes 584
12C_TX_ABRT_SOURCE_REG (0X50020680) .......cccttuutreeiaaeeeiiiiieeeeaaeseanniieeeeeaaesaannes 584
[2C_DMA_CR_REG (OX50020688).....cceeeeiiiuutreeiaaaaaiaiiiiieeaaaeaesaiisseeeaaaeseaninseseeeeeeesaannnes 586
[2C_DMA_TDLR_REG (0X5002068C).......cccuutieiieeeeeiiiiiiieeeaaeeeaaiiiteeeea e e s e asibeeeeeeaeeaaannes 587
[2C_DMA_RDLR_REG (0X50020690) .......cccuutieiieeeeeiaiiiieeeaaeeeeaiiteeeeae e s s ansveeeeeeeaesannnes 587
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[12C_SDA_SETUP_REG (0X50020694) .......ceiiieieririeireiesiriesieeesineesneeesineessneesnnnee e snes 587
12C_ACK_GENERAL_CALL_REG (0X50020698) .......cccrreerreeirrrerreranineesreesnnneesneesnes 588
I2C_ENABLE_STATUS_REG (0X5002069C)........ccciiriiaririeiiieaieee e esinee e snnnee e 588
[2C_IC_FS_SPKLEN_REG (OX500206A0) .....c.cttteeiitrieeaniiieeeeaireeeesireeesanreeessireeesnens 589
[2C_IC_HS_SPKLEN_REG (OX500206A4) ....coitriieiiiiieeeiiiee ettt 589
[2C2_CON_REG (0OX50020700) .....cciiutrteeiiurreeesitreeeaaiteteeasiteeeessireeesasnneeeesanreeessnneesesnens 590
[2C2_TAR_REG (0X50020704).....ccciititieiitiiee ittt e sttt ebre e e enenes 591
[2C2_SAR_REG (OX50020708) ....eeeiiutieieiiutiieeiiiirieeeiitite e s st e e st e s et e e s snre e e sbneeesennnes 592
12C2_HS_MADDR_REG (0X5002070C) .....cceiieeeririeireresireesneeesireesresessneessneesnnneesneesnes 592
[2C2_DATA_CMD_REG (0X50020710) ...cuveeereeeireeireeesireesreeessreesnesessneessneesnnneesneesnnes 592
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[2C2_HS_SCL_HCNT_REG (0X50020724) ....ccctiteeiiiiie ettt 595
[2C2_HS_SCL_LCNT_REG (OX50020728) ....ceivvieeiiiiiieeeiiiieeeniieeeesiiee et 595
[2C2_INTR_STAT_REG (0X5002072C) ....utetieiiiiieeeiiiie ettt ettt 596
[2C2_INTR_MASK_REG (OX50020730) .....vvteeiiriieeaiiiiieeeiiieeessiieeessineeessine e e snne e e 598
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[2C2_CLR_INTR_REG (0X50020740) ....cciteeeeiiirieeenreieeesrnee et e e 601
[2C2_CLR_RX_UNDER_REG (0X50020744)......ccccimitmieeiireieeinieeee e 602
[2C2_CLR_RX_OVER_REG (0X50020748) .......evveeiireieeeiieie et 602
[2C2_CLR_TX_OVER_REG (0X5002074C) .....cctvteeiireieeenreiee e 602
[2C2_CLR_RD_REQ_REG (0X50020750) .....ccicurieeirirrieeenieeee e e ssnree e snree e 602
12C2_CLR_TX_ABRT_REG (0X50020754) ....coitiiieiiiiiee ittt 602
12C2_CLR_RX_DONE_REG (0X50020758) .......cetieiiiiieeiiiiieeeiiiee ettt e s 603
[2C2_CLR_ACTIVITY_REG (OX5002075C) ....ccctitieiiiiieeiiiiie ettt et 603
12C2_CLR_STOP_DET_REG (0X50020760) ......ceeeirtrieeiiiiieeerieieeeriieeessiree e siree e 603
12C2_CLR_START_DET_REG (0X50020764) .....ccciiuiieeiiiiieeiiiiie et 603
[2C2_CLR_GEN_CALL_REG (0X50020768)........cccemituieeirrrieeinreeeesnireee e snnnee e 604
[2C2_ENABLE_REG (0X5002076C) .....ccciitrieeiiiiieeanteieeesreee et e e e s e s 604
[2C2_STATUS_REG (0X50020770).....0cceiireieeiirrieeesreieeesteeeessreee e e e e e e e 604
[2C2_TXFLR_REG (0X50020774) ..citeeeeiitiee ettt 606
[2C2_RXFLR_REG (0X50020778) ......teeeeiiriieeiitiieeesteee ettt 606
[2C2_SDA_HOLD_REG (0X5002077C) .....uvviieiirrieeeitiieeesieee et 606
12C2_TX_ABRT_SOURCE_REG (0X50020780) ......cuuvteeiiuiiieeiriiiieeeniiieeeesieee e siiee e 606
[2C2_DMA_CR_REG (0X50020788).....ccccituiieiiiiieeaiiiieeestiee et ettt sbne e e 609
12C2_DMA_TDLR_REG (0X5002078C)......ceteeiitiieeaiiiieeaiiiee e eieee et 609
12C2_DMA_RDLR_REG (0X50020790) ......ceetiiiiiieeiiiiieeaniiee e rieee e sieee et e e 609
12C2_SDA_SETUP_REG (0X50020794) .....etiiiiiiieeaiiiie ettt ettt 610
12C2_ACK_GENERAL_CALL_REG (0X50020798) ......cceimuiieeiiiiieeiiiiieeeniiee e niiee e 610
[2C2_ENABLE_STATUS_REG (0X5002079C).....ccciiitiiieiiiiieeiiiiee et 610
[2C2_IC_FS_SPKLEN_REG (0X500207A0) .......cutteiitiieeeiiieeeesrrie et 612
[2C2_IC_HS_SPKLEN_REG (OX500207A4) ......ovveeiiiiiee ittt 612
REQGISLEN MAP I3C...eiiiiie ittt e et e e e s et e e e e e e e e e babeeeaaaeeeas 612
I3C_DEVICE_CTRL_REG (0X50020C00) .....cccitrieeiirrieeaniiieeesaireeessnreeessrree e snnee e 615
I3C_DEVICE_ADDR_REG (0X50020C04) ....cciitiiieiiiiieeeiiiee e eiiee ettt 618
I3C_HW_CAPABILITY_REG (OX50020C08) ......ceeieiiuiiieeeiiieeeeriiieeeesiieeessiiee e sieee e 618
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I3C_RX_TX_DATA_PORT_REG (0X50020C14) ......ctvteeiiiiieeeiiiie et 620
I3C_IBI_QUEUE_STATUS_DATA_REG (0X50020C18)......ccceviiiieiiiiieeiiiiieeeniiee e 620
I3C_QUEUE_THLD_CTRL_REG (0X50020C1C) ......ctviieiririieeiiiiiee et 621
I3C_DATA_BUFFER_THLD_CTRL_REG (0X50020C20) ......cccctvreeiiirieeniiieee e 621
I3C_IBI_QUEUE_CTRL_REG (0X50020C24) ......ccciitiieeiiiiieeeiieie ettt 623
I3C_IBI_SIR_REQ_REJECT_REG (0X50020C30)......0cceimrrreeiirrieeiiieieennireee e e 624
I3C_RESET_CTRL_REG (0X50020C34)......ccciiiiiiaiiiiiee ettt 624
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I3C_SLV_EVENT_STATUS REG (0X50020C38) .......cccutuiiieeeeeiiiiiieeeeeeessiininnnesseeesnnnnnes 625
I3C_INTR_STATUS_REG (0X50020C3C) ....uutiiiieeeeeiiiiiiieieeeeesssiinineeeeeessssnnnnneeeaeesnnnnnes 626
I3C_INTR_STATUS_EN_REG (0X50020C40) .....cceeiiivriieireeeeeiiiiiineereeessssninneeeeeeesnnnnes 627
I3C_INTR_SIGNAL_EN_REG (0X50020C44) ....ccceeiiiiiiieieeae ettt e e e e 628
I3C_INTR_FORCE_REG (OX50020C48) ......uutieiiiieeeiiiiiieieeaeeeseiiieeeeee e s e asnieeeeeaaaesennnes 628
I3C_QUEUE_STATUS_LEVEL_REG (0X50020CA4C) ....uvviiieeeiiiiiiiieeiae e eiieeeeeee e 629
I3C_DATA BUFFER_STAT_LEVEL_REG (0X50020C50) ......ccccuvviieiieeeeiiiiiiieeeee e 629
I3C_PRESENT_STATE_REG (OX50020C54) ...coeiiiiiiiiiiiiieae e eeiiiiieee e et e e e e 630
I3C_DEVICE_ADDR_TABLE_PTR_REG (0X50020C5C) .....c.ccocctiiiiireeeeeiiiiieeeeeeeeeniens 632
I3C_DEV_CHAR_TABLE_POINTER_REG (0X50020C60)........cccvvvrrreeeeeiiniirnereeeesaninnns 632
I3C_VENDOR_SPECIFIC_REG_PTR_REG (0X50020CB6C) ......cccvvvereeeeeiiiiirineeeeenennnns 633
I3C_DEVICE_CTRL_EXTENDED_REG (0X50020CB0) ....cccceiiivriiirereeeieiininnereeeeesennnns 633
I3C_SCL_I3C_OD_TIMING_REG (0X50020CBH4) .......cuvtveereeeeeiiiiiineeeeeeessiienneeeaeesannnes 633
I3C_SCL_I3C_PP_TIMING_REG (0X50020CB8)........cccuuueieeeeiiiiiiiineeeeeessssinneeeseeesnnnnnes 634
I3C_SCL_I12C_FM_TIMING_REG (0X50020CBC)......ccuutiiiieeeeeiiiiiiieenee e e e sniiieeeeee e enenes 634
I3C_SCL_I12C_FMP_TIMING_REG (0X50020CC0)......cuuuriieeeeeiiiiiiieeeeeeseinnireeeeeeeesannenes 634
I3C_SCL_EXT_LCNT_TIMING_REG (0X50020CC8) .....eevieeeeiiiiiiiieereeeiesiniieeeeeeaesannnes 634
I3C_SCL_EXT_TERMN_LCNT_TIME_REG (0X50020CCC) .....cccuvviirieeiiiiiiiiieeeeeesnnenns 635
I3C_SDA HOLD_DLY_TIMING_REG (0X50020CD0) ....cctvieeeiiiiiiiieeieeeieinniieeeeeeaesenenes 635
I3C_BUS_FREE_AVAIL_TIMING_REG (0X50020CD4)....ccccceiiiiuiiriiereaeieiiiiinieeeeaesnnnnnes 636
I3C_VER_ID_REG (OX50020CED)......ccttttiiiieieeeeeeeeeeeeeeeeeeeeeessesesssesssssesssssssssssssssssesenerenes 636
I3C_VER_TYPE_REG (OX50020CEZ) ....cceeitiiiiieeeeeeeeeeeeeeeeeesesessssssssssssssssssssssssssssnnssnenenes 636
I3C_QUEUE_SIZE_CAPABILITY_REG (0X50020CES8) ......cccvvvieeieeieeeeeeeeeeeeereeeeennnenenenns 637
ISC_DEV_CHAR_TABLE1 LOC1 _REG (0OX50020EQ0).......cccevveeeeerrerereeeereeereeneenennnenenns 638
I3C_DEV_CHAR_TABLE1 LOC2_REG (OX50020E04).......ccuuveeeeeeeeeeeeeereeeeeneeereneranenenns 638
I3C_DEV_CHAR_TABLE1 LOC3_REG (0X50020E08).......cccvvvereerrrerereerereeererenenenenenenns 638
I3C_DEV_CHAR_TABLE1 LOC4 REG (OX50020E0C) ....ccceiviiiiirieereeeieiiiiiieneeeeesanenes 638
I3C_DEV_CHAR_TABLE2 _LOC1 REG (OX50020E210)....ccccceiiiuririiireeeiaiiiiiieeeeeaesnnnenes 638
I3C_DEV_CHAR_TABLE2 _LOC2_ REG (OX50020E14).....cccceiiiiiiiiieieeeieiiiiiieeeeee s 639
I3C_DEV_CHAR_TABLE2 _LOC3 REG (0X50020E18)......cccceiiiuiiiiiireeeieiiiiiiieeneaenenenes 639
I3C_DEV_CHAR_TABLE2 _LOC4 REG (0X50020E1C) ...cceeeeiiiiiiiieereeeieeiiiiiereeeeeeeneees 639
I3C_DEV_CHAR_TABLE3 LOC1_REG (0X50020E20).......cccevvreeeiieieeeieieeeeerererenerenenenns 639
I3C_DEV_CHAR_TABLE3 LOC2_REG (0OX50020E24)......cccuvvieeeeeeeieieeieeeeeeneeeneneresnnnnns 639
I3C_DEV_CHAR_TABLE3 LOC3_REG (0X50020E28).......cccvvverieiieirereeieeeeerererenerenenenns 639
I3C_DEV_CHAR_TABLE3 LOC4_REG (0X50020E2C) .....cvvvviiiieeeieieieieeeeeeeeeveveneresenanns 640
I3C_DEV_CHAR_TABLE4 LOC1 REG (0OX50020E30)......cccvvvreeeeeeririeeerereeerererenerenenenns 640
I3C_DEV_CHAR_TABLE4 LOC2_REG (0OX50020E34)......ccvvviieieeeeeieieeeeeeeeeseeenenenennnnnns 640
I3C_DEV_CHAR_TABLE4 LOC3 REG (0X50020E38)......cccceiiiuiiiirrieeeieiiniieieeeeaenennnes 640
I3C_DEV_CHAR_TABLE4 LOC4 REG (0X50020E3C) ...coeeeiiiiiiiiieereeeiesieiieireeeeeeenenes 640
I3C_DEV_CHAR_TABLE5 LOC1 REG (0X50020E40)....cccccceiiiiiiiiereeeiaainiiiereeeaesannnes 640
I3C_DEV_CHAR_TABLE5 LOC2 REG (OX50020E44).......ccceiiiieiieeieeeieeiiiieeeeeeeenenes 641
I3C_DEV_CHAR_TABLE5 LOC3 REG (OX50020E48).......ccceiiiiiiieireeeieiiiiiineeeeeneneees 641
I3C_DEV_CHAR_TABLE5 LOC4 REG (OX50020E4C) ...ccceeeiiiiiiiieeeeeeieeeiieieeeaeeeeneees 641
I3C_DEV_CHAR_TABLE6_LOC1 REG (0X50020E50).......cccvvvieeeieririeieeeeeeerererenenenenenns 641
I3C_DEV_CHAR_TABLEG6_LOC2_REG (0X50020E54)......cccvvvieieieieiieieeeeeeeereeenenenennnanns 641
I3C_DEV_CHAR_TABLEG6_LOC3_REG (0X50020E58)......cccciiiiiiiiiiiaaaiaiiiiiiieeee e 641
I3C_DEV_CHAR_TABLEG6_LOC4 REG (0X50020E5C) ....ccceiiiiiiiiiieiaeaieiiiiiiieee e 642
I3C_DEV_CHAR_TABLE7_LOC1_REG (0X50020EB0).......ccccisiurrrieeiaaaiaiiiiiiieeeeeeeneeees 642
I3C_DEV_CHAR_TABLE7 _LOC2_ REG (0X50020E64).......cccccccuuiirereeeieiiniineneneaennnnnnns 642
I3C_DEV_CHAR_TABLE7 _LOC3 REG (0X50020E68).......cccccccvrrmrrreeeieiiniinereeeaesnnnnnes 642
I3C_DEV_CHAR_TABLE7 _LOC4 REG (0X50020EBC) ......cceviiurrrrrereeeieiinienereeeaesnnnnnns 642
I3C_DEV_CHAR_TABLE8 LOC1 REG (0X50020E70)....ccccceiiiirrrmrereeeieiinrrrnreeeaesannnnes 642
I3C_DEV_CHAR_TABLE8 LOC2 REG (0X50020E74)....cccccciiiiiiiieereeeieiiiinnreeaaesnnnnnes 643
I3C_DEV_CHAR_TABLE8 LOC3 REG (0X50020E78).....ccccceiicrrrirereeeisiieiinereneeesannnnes 643
I3C_DEV_CHAR_TABLE8 LOC4 REG (OX50020E7C) ...cceeeiiiiiiiiieeiaeeiaiiiiiiieeee e e 643
I3C_DEV_ADDR_TABLE_LOC1 _REG (0X50020E80).....cccceetiiiuririieiaaaiaaiiiiieeeeaaeanannes 643
I3C_DEV_ADDR_TABLE_LOC2_REG (0X50020E84)......ccccetiiiiiiiiieiaaaiaiiiiiieeeaa e e 644
I3C_DEV_ADDR_TABLE_LOC3 _REG (0X50020E88)......cccccttiiiiiiiiiiaaaiaiiiiiiieeeeaeeanines 644
I3C_DEV_ADDR_TABLE_LOC4 REG (0X50020E8C) ....cceeeeiiiiiiiiiieiaaaaaiiiiiiieeeea e e 645
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I3C_DEV_ADDR_TABLE_LOC5_REG (0X50020E90).......c.ccvvirrierreranireenireeennnee e 646
I3C_DEV_ADDR_TABLE_LOCG6_REG (0X50020E94).......ccccvvinrieiierenineenireeeninee e 646
I3C_DEV_ADDR_TABLE_LOC7_REG (0X50020E98).........ccceerrrerriranieeenineenninee e 647
I3C_DEV_ADDR_TABLE_LOC8_REG (0X50020E9C) ........cciiiiiiieiiiieeniieee e 648
REQIStEr MAP LCDC ... .ttt e bt e e st e e e st e e e e snbreeeeaaes 648
LCDC_MODE_REG (0X30030000)........ceeeeitrreeeitreeeaitreeesarreeessrreeesssneeesssseeessnsseeesses 650
LCDC_CLKCTRL_REG (0X30030004) .....cciitrreeeitreeeeiireeeeaireeeeaarreeeesssneeessnsreeessnnneeessae 651
LCDC_BGCOLOR_REG (0X30030008) .....c.tvveeeirreeeeiireeaeirreeeesireeesssnneeessnsreeessnsneeessne 652
LCDC_RESXY_REG (0X3003000C) .......cctmmureerreeireeesreeanseeasireesreeessneesnessssneesnnneesneenns 652
LCDC_FRONTPORCHXY_REG (0X30030014) .....coveiieieieeenireeiieee e sieeesinee e nnee e 652
LCDC_BLANKINGXY_REG (0X30030018) ....ccvveirrrerireraireerineesnrneesreessneeessneesnneeesneenns 652
LCDC_BACKPORCHXY_REG (0X3003001C) ....ccctvverireeiieeenireesreeesreesnee e sneeennneenns 652
LCDC_STARTXY_REG (0X30030024) .....cccuueeireeireierreeanieeesreesnrneesneesneeessneesnnneesneenns 652
LCDC_DBIB_CFG_REG (0X30030028) .....ccveeireeirererireeanieeesireesnnneesreessneeessneesnneeesneesns 653
LCDC_GPIO_REG (0X3003002C) ...cccitreeeeitreeeeitreeeestreeeeatseeesstseeesssneeesssseeessnsneeesses 654
LCDC_LAYERO_MODE_REG (0X30030030) ......uuveeeeitreeeeiireeeeiireeeesineeessnsneeeesnsneeessnes 655
LCDC_LAYERO_STARTXY_REG (0X30030034) ....ccciitrreeeiiiieeeiiiieeeaiieeeesireeeesnineeeeanes 656
LCDC_LAYERO_SIZEXY_REG (0X30030038)......cceeeitreeeaiirieeeiirreeeaineeeesnireeeesnineeeeanes 656
LCDC_LAYERO_BASEADDR_REG (0X3003003C) ......cueeeiiriieeiiiieeeiiieeeesineeeesnineeeeanes 656
LCDC_LAYERO_STRIDE_REG (0X30030040) ......ceeeitrieeeiiiieeeiiieeeeiniieeessnireeeesnineeeeanes 656
LCDC_LAYERO_RESXY_REG (0X30030044) .......cceiiiireeeiirrieeairneeeeinnneeessnneeessnnneees e 657
LCDC_LAYER1_MODE_REG (0X30030050) .......cueeeeirreeeeirreeeerrreeessnnneeessnnneeessnnneeesnes 657
LCDC_LAYER1_STARTXY_REG (0X30030054) ......cccveeeiirrieeeirreeeeinnneeeesnnneeeesnnneeee e 658
LCDC_LAYER1_SIZEXY_REG (0X30030058)......ccccimrreeeiirreeesirreeeeinneeeesrneeessnnneeeenes 658
LCDC_LAYER1_BASEADDR_REG (0X3003005C) ......ccceiirrieeiirreeeeirneeessrneeeesnnneeeennes 658
LCDC_LAYER1_STRIDE_REG (0X30030060) ......cccerirreeeerrreeearrreeeesmneeessrneeessnnneeeenes 658
LCDC_LAYER1_RESXY_REG (0X30030064) .......ccceiitriieaiiiieeaiiieeeeiiieeesanireeeesnineeeeanes 659
LCDC_DBIB_CMD_REG (OX300300ES8) .......cceeeitrieiaiirieeeiiieeeeinireeeesnineeessineeessneneeee e 659
LCDC_DBIB_RDAT_REG (0X300300EC) ......ccceiitiiiiaiiiieeeiiiieeeiiiieeesiieee e sireeeesnineee e 660
LCDC_CONF_REG (0X300300F0) .....uuueeeeiiieeeeiiieeeeiiieeeeatieeeestseeessbeeeessbseeeesnnneeeeanes 660
LCDC_IDREG_REG (OX300300F24) ......uuttiiiiiieeeiiieeeeaireeeeaiteeeestseeessteeeessbeeeeesnsseeesanes 661
LCDC_INTERRUPT_REG (0X300300F8).......cccciituiieiirieeeeirieeeeinireeeesineeessnneeeesnnneeee e 661
LCDC_STATUS_REG (OX300300FC) ....ceeiitrieeeirieeeeirrieeeanireeessnreeesssnneeesssneeessnnneeesses 661
LCDC_COLMOD_REG (0X30030100) .....cccctreeeeirreeeairreeesarneeessnnreeesssnneeessnsneeessnnneeesses 662
LCDC_CRC_REG (0OX30030184) .....cceitreeeiirreeeairreeeesrreeessrreeessnneeessnneeessnsneeessnnneeesses 663
LCDC_FMTCTRL_REG (0OX300301A0) ...cccitreeeeirreeeeirreeeesrreeeesrreeesssnneeessnsneeesssnneeesnes 663
LCDC_FMTCTRL_2_REG (0X30030LA4) ....oeeeiiiiiieeeitieee ettt e e snree e snneee e 664
LCDC_CLKCTRL_CG_REG (OX300301A8) ...cceeitreeeeiirieeeiiiieeeaireeeesiieeessnireeeesnineeee e 664
LCDC_FMTCTRL_3_REG (OX30030LAC) ... .cttiiitiieeeiiiieeeiiieeeeaiieeeesniieee s snireeeesnineeee e 664
LCDC_PALETTE_BASE (0X30030400)........uuttttittieeaiiieeeeaiieeeeanireeeessineeessnsreeessnnneeesanes 664
LCDC_PALETTE_255 (OX300307FC) ...uetiiiiiieeeiiiieeeiiiieeeaniieeeesnireeessstaeeessbbeeeesnnneeee e 665
Register map MEMOCTRL ......uuiiiiiie ettt et e e b e e e 665
MEM_PRIO_ARB1_4 REG (OX50050004).....cccciituitiiiirieeeiiiieeeaiieeeeasiieeeesnireeeesneneeee e 665
MEM_PRIO_ARB5_8_REG (0X50050008)......ccccctretieirreeeeirreeeeirreeeeanneeessnneeeesnnneeee e 667
MEM_STALL_REG (OX500500210) .....ccuvveeeeirieeeeirreeeeirreeessrreeessnreeessnneeessnneeessnnneeessnes 668
MEM_STATUS_REG (OX50050014).......ccciiituieieitiieeeitieeeeitieeessrneeessnneeessnneeessnnneeee e 669
MEM_STATUS2_REG (OX50050018).....ccciitrreeeiriieeeiiieeeeiniieeeesireeeessnneeessnnreeeesnnneees e 669
CMI_CODE_BASE_REG (0X50050020) .......ccututteiiieeeeiineeeeiireeeessisneeesnseeeessnneeessnneees 670
CMI_DATA_BASE_REG (0X50050024) ....cccoitueeieiiieieeiiieieessiiieeessiieeeessiseeeessnneeeessnneeee s 671
CMI_SHARED_BASE_REG (0X50050028) .......ccciiturtieiiiiiieiiiieiesniieeeessieeeessnneeessnneeens 671
CMI_END_REG (0X5005002C)......uuuttieitieeeaiiieeeeitieeeessiieeeeseieeeessssseeesnnseeeessnsseesssnnseess 671
CMAC_STATUS_REG (0X50050030) .....eeeieitreeeeiiieeeeiiireeeanireeeessineeeessneeeessnseeessnneees 672
BUSY_SET_REG (0X50050070).....cccututteiitieeeeiiiieeestiteeestieeessiteeeessnteeesssnbneeessseeeessnnnes 672
BUSY_SET_REG2 (OX50050074).......uutieiiiiieeiiiiieeeeiiie e st e e stee e e sitee e sibeee e s snbaeeesnnnees 674
BUSY_RESET_REG (0X50050078)......ccccitttieiiiiieeaniiieeestieeessiteee et e e e e nnnee e 675
BUSY_RESET_REG2 (0X5005007C) ...cccoitiieeiitiieeeiiiieeesiiee et e et snre e 676
BUSY_STAT_REG (0X50050080) ......ceeeeiirrieeiiriieeaiiiieeesiteeeessireeeessiree e e sineee e e e 677
BUSY_STAT_REG2 (0X50050084) ......cccoritrieeiiiiieeiiiiieeesieee et e ettt e 677
Register map OQSPIF ... 678
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OQSPIF_CTRLBUS_REG (0X36000000) .......cccsueerrerarmreerreesnnneesreeessneesnesssnneesnesensnees 679
OQSPIF_CTRLMODE_REG (0X36000004) ......ccvteiieieireenreeiieee e esieee s snnneesneeennnees 680
OQSPIF_RECVDATA_REG (0X36000008) .......cvterrereririerreeirneesreeesseeesnessnnneesneeennnees 683
OQSPIF_BURSTCMDA_REG (0X3600000C) .....cccuuveieiiirieeiirreieniineeessineeeessiereeesnineees 683
OQSPIF_BURSTCMDB_REG (0X36000010) ......cccuuvtteiiirrieiirreeeniireeessinieeessneeeesseneeens 684
OQSPIF_STATUS_REG (0X36000014) ....ccciituiiieiiieieeiiirieeaniiieeessiinee e sineeeessinreeessnnneee s 685
OQSPIF_WRITEDATA_REG (0X36000018) .....ccciiuurieeiiiriieiireiieaniineeessiiieeessneeeessneneee s 685
OQSPIF_READDATA_REG (0X3600001C) .....ceteiiiiiieiiirieeiiieeeessiiieee s e sinneee s 686
OQSPIF_DUMMYDATA_REG (0X36000020) ......ccoctvreririerreeirneesreeesineesnesssnneesneesnnnees 686
OQSPIF_ERASECTRL_REG (0X36000024) .......oeeiieieireenieeareee e 686
OQSPIF_ERASECMDA_REG (0X36000028).......cccctuterreerreeirneesreeesneesnesssnneesneesnnnees 687
OQSPIF_ERASECMDB_REG (0X3600002C) ......cccctererireerreeireeesreeesieeesnesssnneesnee e 687
OQSPIF_ERASECMDC_REG (0X36000030)......ccccteiemreerreeirneesreeesneesneessnneesneesnnnees 689
OQSPIF_BURSTBRK_REG (0X36000034) ......ccuteireieririeireeereee e esieee s ssnneesnee e 689
OQSPIF_STATUSCMD_REG (0X36000038) ......cccuvuteeiiiriieiirreiesniiieeesninieeessieeeessnneees 690
OQSPIF_CHCKERASE_REG (0X3600003C)....ccccittrtteiiiriieiirieeesniieeeesnieeeessiseeesseneees 691
OQSPIF_GP_REG (0X36000040)......cccciurtteiiteeteiiieeeeiiireeeaireeeesninneeessinseeessnneeessnneees 692
OQSPIF_CTR_CTRL_REG (0X36000100) .......ccccimurieeiiireeeiireeeeaniineeessiieeessineeessnneeens 692
OQSPIF_CTR_SADDR_REG (0X36000104).....ccciiuiiieiiireieiiiieeeaniineeessieeeesseneeessnneee s 692
OQSPIF_CTR_EADDR_REG (0X36000108).....ccccsurtteiiireieiirneeeaniiieeesniiieeessineeesseneeens 693
OQSPIF_CTR_NONCE_0_3_REG (0X3600010C)......ccccuvrrerirrrrerirnerernneeeennnreeesnnneeens 693
OQSPIF_CTR_NONCE_4_7_REG (0X36000110) ....cccosurrreiirrereiinrerennnreeensnneeesnnneeens 693
OQSPIF_CTR_KEY_0_3_REG (0X36000114) ......cuveieiirrereiirnereninreeesnneeeesnnneeesnnneees 694
OQSPIF_CTR_KEY_4_7_REG (0X36000118) ......ccuveeeiiirireiirrereiinreeesnnreeessnneeesnnneees 694
OQSPIF_CTR_KEY_8_11 REG (0X3600011C) .....ovvveiirrireiiieereiineeee e snrneeesnnneeens 694
OQSPIF_CTR_KEY_12_15_REG (0X36000120) ......ccccsturrrerrrrererninrerennnreeesnnneeesnnneeens 695
OQSPIF_CTR_KEY_16_19 REG (0X36000124) ......cccoiuriieiiiiiieiiiieeesniieeeesireee e 695
OQSPIF_CTR_KEY_20_23 REG (0X36000128) .......cccsureieiiriiieiirieeenniiieeeenireeesnineeens 695
OQSPIF_CTR_KEY_24_ 27 REG (0X3600012C) .....ccciiiriieiiiiiieiiiieeesniieeessieeeesneneee s 695
OQSPIF_CTR_KEY_28_31_REG (0X36000130) .....cceeiruurrieiirrieeiiireeesninieeessnreeesnnneeens 695
Register Map EMMUC .......ooo ittt ettt e e b 695
EMMC_SDMASA_R_REG (0X30058000) ......ccccuvteeirrrieeininieeesrreeessnreeessnreeessrnee e 699
EMMC_BLOCKSIZE_R_REG (0X30058004) .......cceiiriieeiniiieeinieee e 700
EMMC_BLOCKCOUNT_R_REG (0X30058006).........ccccctmrrieeirirrieeanrreeesnrreee e e 701
EMMC_ARGUMENT_R_REG (0X30058008) .......ccccrctrieeiriiieeiiriieeenireee e 701
EMMC_XFER_MODE_R_REG (0X3005800C).......cccctvtteiriiieeiireieeeniieee e e 702
EMMC_CMD_R_REG (0X3005800E) ......cctvteeiirrieeeireieeentreeessrree e e snree e e s 704
EMMC_RESPO1_R_REG (0X30058010) ......ccciitriieiiiiieeiiiiieeeiiieeeesiiee e sieee e sinee e 706
EMMC_RESP23 R _REG (0X30058014) ......cceiitiiieiiiiieeiiiiee e riiee et 706
EMMC_RESP45 R _REG (0X30058018) ......ccciiitiiieiiiiieeaiiiieeeiiiee ettt 706
EMMC_RESP67_R_REG (0X300580LC) .....cceiitiiieiniiiieeeiiiee e iiiee ettt 706
EMMC_BUF_DATA_R_REG (0X30058020) .......ccceeiiuiieeiiiieeeeriiiee et essiee e siree e 707
EMMC_PSTATE_REG (0X30058024) .......uvetiiiiiiieeeiiiee ettt 707
EMMC_HOST_CTRL1_R_REG (0X30058028) ........ccuvteeirriieeinriieesniiie e 710
EMMC_PWR_CTRL_R_REG (0X30058029)........cccimtiiieirriieeinieieeeniiee e 712
EMMC_BGAP_CTRL_R_REG (0X3005802A) ......cccoititeeiiiiieeiiiiiee et 713
EMMC_WUP_CTRL_R_REG (0X3005802B) .......cccomituieeiiiiieeiiiiiee et 714
EMMC_CLK_CTRL_R_REG (0X3005802C).......cccceimtrieeiniiieenniieeeeaiieeessinee e e 715
EMMC_TOUT_CTRL_R_REG (0X3005802E) ......ccceiitiieeiiiiieeeiiiie et 717
EMMC_SW_RST_R_REG (OX3005802F) ....cccoiitiiieiiiiiee et eiiee ettt 717
EMMC_NORMAL_INT_STAT_R_REG (0x30058030) .......cceeeiririeeaniiiieenniiieeeenieeee e 718
EMMC_ERROR_INT_STAT_R_REG (0X30058032)......ccccuutteiiiiieeiiiiieeeiiiee e siiee e 721
EMMC_NORMAL_INT_STAT_EN_R_REG (0X30058034) ......ccuvveeiiiiieeiiiieee i 724
EMMC_ERROR_INT_STAT_EN_R_REG (0X30058036) ........cccuveerrirereriiieeenniieeeennenes 726
EMMC_NORMAL_INT_SIGNAL_EN_R_REG (0x30058038) ........ccccvererrrrieernrreeeninne 728
EMMC_ERROR_INT_SIGNAL_EN_R_REG (0X3005803A) .......cceeiriiiieeriirieenniieee e 730
EMMC_AUTO_CMD_STAT_R_REG (0X3005803C)......ccccuvteeirriieeiiiiieennireee e 732
EMMC_HOST_CTRL2_R_REG (0X3005803E) ......cccctvteeiririieeiririieeeniiee e 733
EMMC_CAPABILITIES1_R_REG (0X30058040) ........eeeeiiiiieeiiiiieeesiiiie et 736
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EMMC_CAPABILITIES2_R_REG (0X30058044) .......ceteeiiiiieeiiiiieeeniiee e siiee et 739
EMMC_CURR_CAPABILITIES1_R_REG (0X30058048) ........ccccvveeiriiieeniiieeeeniieeeennenes 741
EMMC_CURR_CAPABILITIES2_R_REG (0X3005804C) ......cccouteeiiiiiieniiieeeeniieee e 742
EMMC_FORCE_AUTO_CMD_STAT_R_REG (0x30058050) .......cueeveeeiiiimiiiieeaeaanaannnns 742
EMMC_FORCE_ERROR_INT_STAT_R_REG (0x30058052) .......cccctteeiiiiiiiiiieeeaenananns 743
EMMC_ADMA_ERR_STAT_R_REG (0X30058054) ......uuttiiieeiiiiiiiiieiaeeaeaniiieeeeae e e 745
EMMC_ADMA_SA LOW_R_REG (0X30058058) .......c.uuveeieeeeeiiiiirieeiaaeeeanniieeeeeaaesnnnnes 745
EMMC_PRESET_INIT_R_REG (0X30058060) ......ccccectutiiiiaaeeeiiiiiieeereeeeeennvreeeeeaeesenenes 745
EMMC_PRESET_DS_R_REG (0X30058062) .......cccectvteeiiiiieeeiiieeeeniieeessieeeessieeeesnnens 746
EMMC_PRESET_HS_R_REG (0X30058064) ......cccciitutieiiiiieeiiiiieeesiieeessineeessieeeesnneees 747
EMMC_PRESET_SDR12_R_REG (0X30058066)..........ccccutteiriiieeiiiiieesiiieeesnineeesnnenes 747
EMMC_PRESET_SDR25 R_REG (0X30058068)........ccccccutieiiiiieeiiiiieeeiieeeesnineeesnneees 748
EMMC_PRESET_SDR50_R_REG (0X3005806A) .......cceviitiiieiiiiieeaniieeessiieeessieeeesnnenes 748
EMMC_PRESET_SDR104_R_REG (0X3005806C) .......cccctvtteiriiieeaniiieeeiiieeessineeesnnenes 749
EMMC_PRESET_DDR50_R_REG (0X3005806E) .........ccuttiieiiiiiiiiieieeeeeiniiieeeeeeeseeenes 749
EMMC_PRESET_UHS2 R REG (0X30058074).......cccuuutiieeeeeiiiiiiieeeeeessanireeeeeeeesnnnnnes 750
EMMC_P _EMBEDDED CNTRL_REG (0OX300580EB) ......ccccceiiiiuiiiiiiieeeiiiiiiiiieeeeeesnnenns 750
EMMC_P_VENDOR_SPECIFIC_AREA REG (0X300580ES8) .......ccccvveeiiiimiiiierieaesnnnnnns 750
EMMC_P_VNDR2_SPECIFIC_AREA REG (0X300580EA) ......cccvviiiieeiiiiiiiieeeeeeeenenns 751
EMMC_SLOT_INTR_STATUS R_REG (0X300580FC)......cccceiiiiiiiiiieeeieiiiiiiieeeeeeeenenes 751
EMMC_HOST_CNTRL_VERS_R_REG (0X300580FE) .......cccetituttriiiieeeiiiiiiiieeeee e 751
EMMC_CQCAP_REG (0X30058184).....ccciiiuurriiieiaaeiiiiiiieieeae e e aaiiiieeeee e e s s snirseeeeeeeesannnes 752
EMMC_VER_ID_R_REG (0X30058500)........uuuutttteaaiiiiieiieaaeeaniiiireeeeeessasireeeeeeeeesanenes 753
EMMC_VER_TYPE_R_REG (0X30058504) ......cccttttiiiitiiiieaeeeiiiiiiieeee e e s aniiieeeeeeeesanines 753
EMMC_CTRL_R _REG (0X30058508) .......cccuuteeeieieeeiiiiiieieeaeeeasiiirreeeeeeseanirreeeeeeaesannnes 753
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UART_SRBR_STHR4_REG (0X50020040)..........ccceeverrereeererseeresessesesessesesessssessesenenens 897
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UART2_SRBR_STHR5_REG (0OX50020144).....cccttiiiiiiiiiiiiiaae et 923
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1 Block Diagram
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Figure 1: DA1470x Block Diagram
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2 DA1470x Product Family
Table 1 presents the differentiation among the members of the DA1470x product family.
Table 1: DA1470x Product Family Differentiation
Features DA14701 DA14705 DA14706 DA14708
External PSRAM with Data 4 X v v
Cache
JEITA Charger X v v
Boost DCDC converter x v v v
eMMC v x x v
Rest of features v v v v
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3 Pinout

The DA1470x comes in a VFBGA142 6.2x6 mm package with 0.45 mm pitch and 0.25 mm ball
diameter. The actual pin/ball assignment is depicted in the following section.

3.1 VFBGA142 Pinout

- . . . .

PSUBRF

- = . T o} n m o o @ >

=

ONOXORON X 0.0.0
QOOO00 000000

POOOCOPODODOO® D

(Top view)
Switching signal, Static signal, . ) . )
high current high current, Analog signal Quiet ground
DNO connection it\:tfuﬂg:z h .Digital signal D Noisy ground

Figure 2: VFBGA142 Ball Assignment
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Table 2: DA1470x Pin Description

Ball
No.

Pin Name

Type

Reset
State

Description

General Purpose 1/Os and fixed pi

n assignment

A4

P2_06

OQSPIF_D6

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. OQSPI Flash 1/O data 6.

A5

P2_07

OQSPIF_D7

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. OQSPI Flash I/O data 7.

Bl

P2_04

OQSPIF_D4

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. OQSPI Flash I/O data 4.

B2

P2_05

OQSPIF_D5

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. OQSPI Flash I/O data 5.

B5

P1_16

eMMC_D6

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. eMMC I/O data 6.

B6

PO_07

CMAC_SWDCLK

DIO

DI

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. Arm Cortex-M0+ (CMAC) SWD clock signal.

B7

PO_04

CMAC_SWDIO

DIO

DI

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

INPUT. ARM Cortex-M0+ (CMAC) SWD data I/O signal.

B8

P1_04

HiwuU3

DIO

DI

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. Hibernation wake-up trigger 3.
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Ball . Reset A

No. Pin Name Type State Description

B1l PO_18 DIO 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.

JDI_ENB DO OUTPUT. JDI Write enable signal for the pixel memory.
LCD_Cs DO OUTPUT. Display Chip select.
B12 P0O_06 DIO 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.

GPADC2 Al INPUT. Analog input for the general-purpose ADC,
channel 2.
C3 PO_25 DIO 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 (Note 3).

eMMC_CLK DO OUTPUT. eMMC Host to card clock signal.

C4 PO_26 DIO 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 (Note 3).

eMMC_CMD DIO INPUT/OUTPUT. eMMC Bidirectional
Command/Response signal.
C5 P1 21 DIO 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 (Note 3).

eMMC_RST DO OUTPUT. eMMC Reset signal.

C6 P1_08 DIO 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 (Note 3).

eMMC_D3 DIO INPUT/OUTPUT. eMMC Bidirectional data signal, bit 3.

C7 PO_00 DIO 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 alternate
function nodes. Contains state retention mechanism
during power down.

M33_SWDIO DIO INPUT/OUTPUT. ARM Cortex-M33 SWD data I/O
signal.
C8 P0O_20 DIO 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.

DIVN DO OUTPUT. DIVN clock signal output (square wave).
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Ball
No.

Pin Name

Type

Reset
State

Description

Hiwu1l

DI

INPUT. Hibernation wake-up trigger 1.

C9

P1_03

DIO

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.

C10

PO_11

NTC Supply

DIO

AO

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. Power supply for the battery NTC sensor.

Ci1

PO_29

NTC Sense
Hiwu2

DIO

Al
DI

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. Analog input for battery NTC (feedback).
INPUT. Hibernation wake-up trigger 2.

D1

P1_29

DIO

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 (Note 3).

D2

P2 12

DIO

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 (Note 3).

D3

P2 13

DIO

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 alternate
function nodes. Contains state retention mechanism
during power down (Note 3).

D4

PO_12

DIO

I-PU

INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-up enabled during and
after reset. General-purpose /O port bit or alternate
function nodes. Contains state retention mechanism
during power down (Note 3).

D5

P1 02

eMMC_DO

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. eMMC Bidirectional data signal, bit 0.

D6

PO_01

M33_SWDCLK

DIO

DI

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. Arm Cortex-M33 SWD clock signal.
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Ball
No.

Pin Name

Type

Reset
State

Description

D7

PO_03

SNC_SWDCLK

DIO

DI

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. SNC ARM Cortex-M0+ SWD clock signal.

D8

PO_02

SNC_SWDIO

DIO

DIO

I-PU

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

INPUT/OUTPUT. SNC ARM Cortex-M0+ SWD data I/O
signal.

D9

PO_05

GPADC1

DIO

Al

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. Analog input for the general-purpose ADC,
channel 1.

D10

PO_19

JDI_VCOM/FRP

LCD_EXTCOMIN

DIO

DO

DO

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. JDI Common electrode driving signal
(62.5 Hz).

OUTPUT. Display COM Inversion Signal Input (1 Hz).

D11

PO_28

Hiwu4

DIO

DI

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. Hibernation wake-up trigger 4.

El

PO_13

DIO

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 alternate
function nodes. Contains state retention mechanism
during power down (Note 3).

E2

P2_14

DIO

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 alternate
function nodes. Contains state retention mechanism
during power down (Note 3).

E3

P2_00

SPI3_DI

DIO

DI

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 (Note 3).

INPUT. SPI3 data input signal (MISO).
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Ball
No.

Pin Name

Type

Reset
State

Description

E4

P2_02

SPI3_DO

DIO

DO

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 (Note 3).

OUTPUT. SPI3 data output signal (MOSI).

ES

P1 10

eMMC_D1

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. eMMC Bidirectional data signal, bit 1.

E6

P2 03

eMMC_D7

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. eMMC Bidirectional data signal, bit 7.

E7

PO_09

JDI_VCK
XTAL32M

DIO

DO
DO

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. JDI Shift clock for the vertical driver.
OUTPUT. XTAL32M clock signal output (square wave).

E8

P1 01

JDI_BLUEO

DIO

DO

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. JDI Blue image data output, bit O.

E9

PO_14

JDI_HCK

LCD_SPI_SCLK

DIO

DO

DO

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. JDI Shift clock signal for the horizontal driver.

OUTPUT. Display serial clock signal.

E10

PO_21

JDI_BLUE1

DIO

DO

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. JDI Blue image data output, bit 1.
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Ball
No.

Pin Name

Type

Reset
State

Description

F1

P2_10

USBp

DIO

AlIO

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.

INPUT/OUTPUT. Analog USB Full Speed D+ signal.

F2

P1_28

SPI3_CLK

DIO

DO

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 (Note 3).

OUTPUT. SPI3 clock signal.

F3

P1_20

QSPIC2_D3

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. QSPIC2 Bidirectional data signal,
bit 3.

F4

P1 19

QSPIC2_CLK

DIO

DO

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 (Note 3).

OUTPUT. QSPIC2 clock signal.

F7

PO_24

JDI_GREENO

DIO

DO

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. JDI Green image data output, bit O.

F8

PO_15

JDI_HST

LCD_SPI_SD/SI

DIO

DO

DIO

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. Start signal for the horizontal driver.

INPUT/OUTPUT. Display Bidirectional Serial data O
(SPI3, SPI4, DualSPI, QuadSPI).

F9

PO_17

JDI_REDO

LCD_SPI_SD3

DIO

DO

DO

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. JDI Red image data output, bit O.

OUTPUT. Display Serial data 3 (QuadSPI)
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Ball
No.

Pin Name

Type

Reset
State

Description

Gl

P2 11

USBm

DIO

AlIO

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.

INPUT/OUTPUT. Analog USB Full Speed D- signal.

G2

P1_14

QSPIC2_D1

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. QSPIC2 Bidirectional data signal,
bit 1.

G3

P1 27

QSPIC_D1

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. QSPIC Bidirectional data signal, bit 1.

G4

P1 17

eMMC_D5
QSPIC_D3

DIO

DIO
DIO

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 (Note 3).

INPUT/OUTPUT. eMMC Bidirectional data signal, bit 5.
INPUT/OUTPUT. QSPIC Bidirectional data signal, bit 3.

G8

PO_16

JDI_VST

LCD_SPI_SD1/DC

DIO

DO

DO

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. JDI display Row pointer reset indication
signal to top of the display.

OUTPUT. Dispaly Serial data 1 (DualSPI, QuadSPI) -
Data/Command select (SP14).

G9

PO_10

JDI_XFRP

LCD_TE

DIO

DO

DI

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. Display Liquid crystal driving signal (62.5Hz
inverted).

INPUT. Display Tearing effect signal. Used to
synchronize the CPU to the frame memory writing.

G10

PO_08

UART Boot TX

DIO

DO

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. UART Transmit data output during boot.
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Ball
No.

Pin Name

Type

Reset
State

Description

H2

PO_22

JDI_XRST

LCD_SPI_SD2

DIO

DO

DO

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. Display Reset signal for the horizontal and
vertical driver.

OUTPUT. Display Serial data 2 (QuadSPl).

H3

P1_26

QSPIC_CLK

DIO

DO

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 (Note 3).

OUTPUT. QSPIC clock signal.

H4

P1 13

QSPIC2_D2

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. QSPIC2 Bidirectional data signal,
bit 2.

H5

P1 18

eMMC_D4
QSPIC_D2

DIO

DIO
DIO

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 (Note 3).

INPUT/OUTPUT. eMMC Bidirectional data signal, bit 4.
INPUT/OUTPUT. QSPIC Bidirectional data signal, bit 2.

H9

PO_23

JDI_RED1

DIO

DO

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. JDI Red image data output, bit 1.

H10

PO_30

GPADC4

Timer.PWM

DIO

Al

DO

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 for the general-purpose ADC,
channel 4.

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

H11

P2_09

XTAL32kp

DIO

Al
DI

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. Analog input of the XTAL32K crystal oscillator.

INPUT. Digital input for an external clock (square wave).
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H12

P2_08

XTAL32km

DIO

AO

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. Analog output of the XTAL32K crystal
oscillator.

J3

P1_24

QSPIC2_CS

DIO

DO

I-PU

INPUT/OUTPUT with selectable pull-up/down resistor
and open drain functionality. Pull-up enabled during and
after reset. General-purpose /O port bit or alternate
function nodes. Contains state retention mechanism
during power down (Note 3).

OUTPUT. QSPIC2 chip select signal.

J4

P1_09

eMMC_D2
QSPIC_DO

DIO

DIO
DIO

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 (Note 3).

INPUT/OUTPUT. eMMC Bidirectional data signal, bit 2.
INPUT/OUTPUT. QSPIC Bidirectional data signal, bit 0

J5

P1 25

QSPIC_CS

DIO

DO

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 (Note 3).

OUTPUT. QSPIC chip select signal.

J6

P1 15

QSPIC2_DO

DIO

DIO

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 (Note 3).

INPUT/OUTPUT. QSPIC2 Bidirectional data signal,
bit 0.

J7

P1 31

TRACE_DATA[2]
Timer4.PWM

DIO

DO
DO

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. ETM data signal, bit 2.
OUTPUT. Timer4/PWM output (PWM) in Sleep mode.

J8

P1 30

TRACE_DATAJO0]
Timer3.PWM

DIO

DO
DO

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. ETM data signal, bit O.
OUTPUT. Timer3/PWM output (PWM) in Sleep mode.
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J9

P2_01

UART Boot RX

DIO

DI

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. UART Receive data input during boot.

K3

P1 07

DIO

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.

K4

P1_00

JDI_GREEN1

DIO

DO

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. JDI Green image data output, bit 1.

K5

PO_31

TRACE_CLK
XTAL32k

DIO

DO
DO

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. ETM clock signal.
OUTPUT. XTAL32k clock signal output (square wave).

K6

P1 23

TRACE_DATA[3]
RCLP

DIO

DO
DO

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. ETM data signal, bit 3.
OUTPUT. RCLP clock signal output (square wave).

K7

P1 22

TRACE_DATA[1]
RCX

DIO

DO
DO

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. ETM data signal, bit 1.
OUTPUT. RCX clock signal output (square wave).

K8

P1 11

I3C_SDA

DIO

DIO

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. I3C Bidirectional data signal.

K9

P1 12

I3C_SCL

DIO

DO

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. I3C clock signal.
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L7 PO_27 DIO 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.

GPADC3 Al INPUT. Analog input for the general-purpose ADC,
channel 4.

M7 P1 05 DIO 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.

SDADCp/PGAp Al INPUT. Programmable gain amplifier positive input
(SDADC positive input).

M8 P1 06 DIO 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.

SDADCmM/PGAmM Al INPUT. Programmable gain amplifier negative input
(SDADC negative input).

Debug Interfaces

c7 M33_SWDIO DIO I-PU INPUT/OUTPUT. ARM Cortex-M33 SWD data I/O
signal.

D6 M33_SWDCLK DI I-PD INPUT. Arm Cortex-M33 SWD clock signal.

87 CMAC_SWDIO DIO I-PU INPUT/OUTPUT. ARM Cortex-M0+ SWD data I/O
signal.

B6 CMAC_SWDCLK DI I-PD INPUT. ARM Cortex-M0+ SWD clock signal.

DS SNC_SWDIO DIO I-PU INPUT/OUTPUT. ARM Cortex-M0+ SWD data I/O
signal.

D7 SNC_SWDCLK DI I-PD INPUT. ARM Cortex-M0+ SWD clock signal.

K5 TRACE_CLK DO I-PD INPUT/OUTPUT. ETM clock signal.

J8 TRACE_DATAJO0] DO I-PD INPUT/OUTPUT. ETM data signal, bit 0.

K7 TRACE_DATA[1] DO I-PD INPUT/OUTPUT. ETM data signal, bit 1.

J7 TRACE_DATA[2] DO I-PD INPUT/OUTPUT. ETM data signal, bit 2.

K6 TRACE_DATAJ3] DO I-PD INPUT/OUTPUT. ETM data signal, bit 3.

Octa and Quad SPI Interfaces

Al OQSPIF_DO DIO I-PD Ibl\i![FZ)UT/OUTPUT. OQSPIF Bidirectional data signal,

A2 OQSPIF_D1 DIO I-PD Ibl\i![P1UT/OUTPUT. OQSPIF Bidirectional data signal,

A3 OQSPIF_D2 DIO I-PD Ibl\i![PZUT/OUTPUT. OQSPIF Bidirectional data signal,

B3 OQSPIF_D3 DIO I-PD Ibl\i![F;UT/OUTPUT. OQSPIF Bidirectional data signal,

B1 OQSPIF_D4 DIO I-PD LI\;{IZUT/OUTPUT. OQSPIF Bidirectional data signal,
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B2 OQSPIF D5 DIO I-PD Ibl\iltPSUT/OUTPUT. OQSPIF Bidirectional data signal,
Ad OQSPIF_D6 DIO I-PD Ibl\i![F;UT/OUTPUT. OQSPIF Bidirectional data signal,
A5 OQSPIE_D7 DIO I-PD Ibl\i![F;UT/OUTPUT. OQSPIF Bidirectional data signal,
B4 OQSPIF_CLK DO I-PD OUTPUT. OQSPIF clock signal.
A6 OQSPIF_CS DO I-PU OUTPUT. OQSPIF chip select signal (active LOW).
Ja QSPIC_DO DIO I-PD INPUT/OUTPUT. QSPIC Bidirectional data signal, bit 0.
G3 QSPIC_D1 DIO I-PD INPUT/OUTPUT. QSPIC Bidirectional data signal, bit 1.
H5 QSPIC_D2 DIO I-PD INPUT/OUTPUT. QSPIC Bidirectional data signal, bit 2.
G4 QSPIC_D3 DIO I-PD INPUT/OUTPUT. QSPIC Bidirectional data signal, bit 3.
J5 QSPIC_CS DO I-PU OUTPUT. QSPIC chip select signal (active LOW).
H3 QSPIC_CLK DO I-PD OUTPUT. QSPIC clock signal.
J6 QSPIC2_DO DIO I-PD INPUT/OUTPUT. QSPIC2 Bidirectional data signal,
bit 0.
G2 QSPIC2_D1 DIO I-PD INPUT/OUTPUT. QSPIC2 Bidirectional data signal,
bit 1.
H4 QSPIC2_D2 DIO I-PD INPUT/OUTPUT. QSPIC2 Bidirectional data signal,
bit 2.
F3 QSPIC2_D3 DIO I-PD INPUT/OUTPUT. QSPIC2 Bidirectional data signal,
bit 3.
J3 QSPIC2_CS DO I-PU OUTPUT. QSPIC2 chip select signal (active LOW).
F4 QSPIC2_CLK DO I-PD OUTPUT. QSPIC2 clock signal.
Clocks
H12 XTAL32km AO OUTPUT. Analog output of the 32.768 kHz XTAL
oscillator.
H11 XTAL32kp Al INPUT. Analog input of the 32.768 kHz XTAL crystal
oscillator.
DI INPUT. Digital input for an external clock (square wave).
F12 XTAL32Mm AO OUTPUT. Crystal output for the 32 MHz XTAL
oscillator.
F11 XTAL32Mp Al INPUT. Crystal input for the 32 MHz XTAL oscillator.
E12 GND XTAL1 Al INP_UT. Analog input ground of the 32 MHz XTAL
- oscillator.
E11 GND XTAL2 Al INP_UT. Analog input ground of the 32 MHz XTAL
- oscillator.
G12 GND_XTAL3 Al INP_UT. Analog input ground of the 32 MHz XTAL
oscillator.
SPI/SPI2 Bus Interface (mapped on port Px_yy) and SPI3 Bus Interface
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.
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SPI_EN DI INPUT. SPI clock enable (chip select).
SPI2_DI DI INPUT. SPI2 data input. (Note 1)
SPI12_DO DO OUTPUT. SPI2 data output. (Note 2)
SPI2_CLK DIO INPUT/OUTPUT. SPI2 clock.
SPI2_EN DI INPUT. SPI2 clock enable (chip select).
E3 SPI3_DI DI INPUT. SPI3 data input (MISO)
E4 SPI3_DO DO OUTPUT. SPI3 data output (MOSI)
F2 SPI3_CLK DIO INPUT/OUTPUT. SPI3 clock.
SPI3_EN DI INPUT. SPI3 clock enable (chip select).
12C/I3C 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
12C2_SCL DIO/ INPUT/OUTPUT. 12C bus clock with open drain port.
DIOD Supports bit stretching by a slave in open drain mode.
12C2_SDA DIO/ INPUT/OUTPUT. 12C bus data with open drain port.
DIOD
12C3_SCL DIO/ INPUT/OUTPUT. 12C bus clock with open drain port.
DIOD Supports bit stretching by a slave in open drain mode.
12C3_SDA DIO/ INPUT/OUTPUT. 12C bus data with open drain port.
DIOD
K9 1I3C_SCL DO OUTPUT. I3C clock signal.
K8 I3C_SDA DIO INPUT/OUTPUT. I3C Bidirectional data signal.
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. UAR