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Silicon Labs SiWG917 SoC is our lowest power Wi-Fi 6 plus Bluetooth LE 5.4 SoC, ideal
for ultra-low power loT wireless devices using Wi-Fi®, Bluetooth, Matter, and IP network-
ing for secure cloud connectivity. It is optimal for developing battery operated devices
that need long battery life. SiWG917 SoC includes an ultra-low power Wi-Fi 6 plus Blue-
tooth Low Energy (LE) 5.4 wireless CPU subsystem, and an integrated micro-controller
(MCU) application subsystem, security, peripherals and power management subsystem
all in a single 7x7 mm QFN package. The wireless subsystem consists of a multi-threa-
ded Network Wireless Processor (NWP) running up to 160 MHz, baseband digital signal
processing, analog front end, 2.4 GHz RF transceiver and integrated power amplifier.
The application subsystem consists of an ARM® Cortex®-M4 running up to 180 MHz,
embedded SRAM, FLASH, ultra-low power sensor hub, and matrix vector processor.
The ARM® Cortex®-M4 is dedicated for peripheral and application-related processing,
while the NWP runs the wireless and networking stacks on independent threads, thus
providing a fully integrated solution that is ready for a wide range of embedded wireless
loT applications.

SiWG917x applications include:

* Smart Cities
* Smart Meters

+ Smart Home
» Security Cameras

+ HVAC ‘
* Smart Buildings

» Asset Tracking
* Smart hospitals

Industrial Wearables

* Smart Sensors

» Smart Appliances
* Health and Fitness
+ Pet Trackers
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KEY FEATURES

* Wi-Fi 6 Single Band 2.4 GHz 20 MHz 1x1
stream IEEE 802.11 b/g/n/ax

Bluetooth LE 5.4
Single chip Matter Over Wi-Fi Solution

ARM® Cortex® M4 Processor with FPU
subsystem up to 180 MHz with rich set of
Digital and Analog Peripherals.

Wi-Fi 6 Benefits: TWT for improved
efficiency and longer battery life, MU-
MIMO/OFDMA for Higher Throughput,
network capacity and low latency

Best in Class Device and Wireless Security
WLAN Tx power up to +19.5 dBm with
integrated PA

Bluetooth LE Tx power up to +19 dBm with
integrated PA

WLAN Rx sensitivity as low as -97.5 dBm
Wi-Fi Standby Associated mode current:
65 pA @ 1-second listen interval
Embedded Flash option up to 8 MB/
optional external Flash up to 16 MB

Embedded PSRAM option up to 8 MB/
optional external PSRAM option up to 16
MB

Ultra-low power sensor hub peripherals
Matrix Vector Processor (MVP)
Embedded Wi-Fi, Bluetooth LE, Matter,
and networking stacks supporting wireless
coexistence

Three software-configurable MCU
application memory options for sharing the
RAM between the wireless, system, and
application (192/256/320 KB)

Operating temperature: -40 °C to +85 °C

Single or dual-supply operation:
« Single supply: 3.3V
* Dual supply: 3.3 Vand 1.8V
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SiWx917 Family Reference Manual
Introduction

1. Introduction

This document contains reference material for the SiWG917 SoC devices. All modules and peripherals in the SiIWG917 devices are
described in general terms. Not all modules are present in all devices and the feature set for each device might vary. Such differences,
including specific device pinouts, are covered in the device data sheets.

1.1 Related Documentation

Further documentation on the SiWG917 SoC devices can be found at the following web pages:

 Github link for 917 Release: https://github.com/SiliconLabs/wiseconnect/

» Software reference manual : https://github.com/SiliconLabs/wiseconnect/blob/master/docs/software-reference/manuals/siwx91x-soft-
ware-reference-manual.md

« MCU API Reference: https://github.com/SiliconLabs/wiseconnect/blob/master/docs/software-reference/manuals/siwx91x-software-
reference-manual.md
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2. Feature List

* Microcontroller

* ARM® Cortex® M4 core with up to 180 MHz, 225 DMIPS
performance

* Integrated FPU (Floating Point Unit), MPU (Memory Protec-
tion Unit), and NVIC (Nested Vectored Interrupt Controller).

* SWD (Serial Wire Debug) and JTAG (Joint Test Action
Group) debug options

+ Internal and external oscillators with Phase Locked Loops
(PLLs)

* AP (In-Flash Application Programming), ISP (In-System
Programming), and OTA ( Over-the-Air) Wireless Firmware
Upgrade

» Power-On Reset (POR), Brown-Out and Black-out Detect
(BOD)? with separate thresholds

* M4 has 2 dedicated QSPI (Quad Serial Peripheral Interface)
controllers for PSRAM (Pseudo Static Random Access
Memory) and Flash.

* Matrix Vector Processor (MVP)2

» Co-processor for offloading matrix math operations

 Delivers faster Machine Learning (ML) inference with lower
power consumption

» Performs Real and Complex Matrix and Vector operations,
providing manifold computing efficiency

* Memory

* Embedded SRAM (Static Random Access Memory) up to
672 KB total for Application and Wireless Processor

* On-chip SRAM of 192, 256, or 320 KB for M4 Application
Processor based on the memory configuration

» Support for Flash up to 8 MB (in-package), or Optional Ex-
ternal Flash up to 16 MB.2

» Support for PSRAM option up to 8 MB (in-package), Option-
al External PSRAM up to 16 MB2

* Digital Peripherals?

» Secure Digital Input Output (SDIO) 2.0 secondary

* 1x Universal Synchronous/Asynchronous Receiver Trans-
mitter (USART)

» 2x Universal Asynchronous Receiver Transmitter (UART)

* 4x Synchronous Serial Interface / Serial Peripheral Interface
(SSI1/ SPI)

« 3x Inter-Integrated Circuit (12C)

* 2x Inter-IC Sound Bus (12S)

» Pulse Width Modulation (MCPWM)

* Quadrature Encoder Interface (QEI)

» Timers: 4x 16/32-bit, 1x 24-bit, Watchdog Timer (WDT), Re-
al Time Counter (RTC)

* Up to 45 General Purpose Input Outputs (GPIOs) with
GPIO multiplexer

* Analog Peripherals?

* 12-bit 16-ch, 2.5 Msps Analog to Digital Converter (ADC)
« 10-bit Digital to Analog Converter (DAC)
» 3x Op-amps
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+ Security

Secure Boot

Secure firmware upgrade through boot-loader, Secure OTA
Secure Key storage and HW device identity with PUF
Secure Zone

Secure XiP (Execute in Place) from flash/ PSRAM

Secure Attestation

Hardware Accelerators: Advanced Encryption Standard
(AES) 128/256/192, Secure Hash Algorithm (SHA)
256/384/512, Hash Message Authentication Code (HMAC),
Random Number Generator (RNG), Cyclic Redundancy
Check (CRC), SHA3, AES-Galois Counter Mode (GCM), Ci-
pher based Message Authentication Code (CMAC), Cha-
Cha-poly, True Random Number Generator (TRNG)
Software Implementation: RSA, ECC

Programmable Secure Hardware Write Protect for Flash
Sectors?

Anti Rollback

Debug Lock

* Wi-Fi12

Compliant to single-spatial stream IEEE 802.11 b/g/n/ax
with single band (2.4 GHz) support

Support for 20 MHz channel bandwidth for 802.11n and
802.11ax.

Operating Modes: Wi-Fi 4 STA, Wi-Fi 6 (802.11ax) STA,
Wi-Fi 4 AP, Enterprise STA, Wi-Fi 6 STA + Wi-Fi 4 AP, Wi-
Fi STA + BLE

Wi-Fi 6 Features: Individual Target wake-up time (iTWT),
Broadcast TWT (bTWT), Intra PPDU power save, SU exten-
ded range (ER), DCM (Dual Carrier Modulation), DL MU-
MIMO, DL/UL OFDMA, MBSSID, BFRP, Spatial Re-use,
BSS Coloring, and NDP feedback up to 4 antennas
Transmit power up to +19.5 dBm with integrated PA
Receive sensitivity as low as -97.5 dBm

Data Rates: 802.11b: 1, 2, 5.5, 11; 802.11g: 6, 9, 12, 18,
24, 36, 48, 54 Mbps; 802.11n: MCSO0 to MCS7; 802.11ax:
MCSO0 to MCS7

Operating Frequency Range: 2412 MHz — 2484 MHz

PTA Coexistence with Zigbee/Thread/Bluetooth

* Bluetooth

Transmit power up to +19 dBm with integrated PA

Receive sensitivity — LE 1 Mbps: -96 dBm, LR 125 kbps:
-107 dBm

Operating Frequency Range — 2.402 GHz - 2.480 GHz

Support LE (1 Mbps & 2 Mbps) and LR (125 kbps & 500
kbps) rates

Advertising extensions
Data length extensions
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* Analog Peripherals (cont.)?

» 2x Comparators
» Temperature Sensor
» 8 capacitive touch sensor inputs

 Embedded Bluetooth Stack

» Support GAP profile
» Support GATT profile
» Support SMP

» Support LE L2CAP

* WiSeConnect SDK Features 2

» Simplified and Unified DX for Wi-Fi APl and Platform APls

» Simplifies application development and presents clean and
standardized APlIs

« UC (Universal Configurator) enables componentization,
simplifying configuration of peripherals and examples

* BSD and ARM loT-compliant socket API
 Auvailable through Simplicity Studio and Github

* Intelligent Power Management

» Power optimizations leveraging multiple power domains and
partitioned sub systems

* Many system-, component-, and circuit-level innovations
and optimizations

« Different Power Modes and Power States
» Voltage & Frequency Scaling for MCU

» Application-based Gear Shifting (switches from one power
state to another based on processing requirements) for
MCU

* Deep sleep mode with only timer active — with and without
RAM retention

* Ultra Low Power Sensor Hub System?

« Offloads Sensor data collection without a need for MCU to
be active

» Extends battery life and recharging interval for loT Sensors

* MCU Sub-System Power Consumption

» Active current as low as 32 yA/MHz @ 20 MHz in low-pow-
er mode

+ Active current as low as 50 yA/MHz @ 180 MHz in high
performance mode

» Deep sleep mode current: ~2.5 pA
» Voltage & frequency scaling

* Deep sleep mode with only timer active — with and without
RAM retention

* Wireless Sub-System Power Consumption

Wi-Fi 4 Standby Associated mode current: 65 pA @ 1-
second beacon listen interval

* Wi-Fi 1 Mbps Listen current: 13 mA
* Wi-Fi LP chain Rx current: 20 mA

» Deep sleep current ~2.5 pA, Standby current (352 KB
RAM retention) ~10 A

» Operating Conditions

 Single or dual-supply operation:
» Single supply: 3.3V
* Dual supply: 3.3Vand 1.8V
» Operating temperature: -40 °C to +85 °C
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* Bluetooth (cont.)

LL privacy
LE dual role
BLE acceptlist

2 Simultaneous BLE Connections (2 Peripheral, 2 Central,
or 1 Central & 1 Peripheral)

+ Ultra Low Power (ULP) Peripherals

RTC

BOD?

ULP 12C

ULP 12S

ULP UART

ULP GPIO

ULP Timers

ULP ADC

ULP DAC

ULP UDMA

ULP SSI Primary
ULP Touch Sensor?

* RF & Modem Features

Integrated baseband processor with calibration memory

Integrated RF transceiver, high-power amplifier, balun and
T/R switch

* Embedded Wi-Fi Stack' 2

Support for Embedded Wi-Fi STA mode, Wi-Fi access point
mode, and concurrent (AP+STA) mode

Supports advanced Wi-Fi security features: WPA personal,
WPAZ2 personal, WPAS3 personal, WPA/WPA2 enterprise in
STA mode

Networking: Integrated IPv4/IPv6 stack, TCP, UDP, ICMP,
ICMPv6, ARP, DHCP Client/Server, DHCPv6 Client/Server,
DNS Client, SSL3.0/TLS1.3 Client, SNTP, mDNS, SNI

Applications: HTTP/s Client, HTTP/s Server, MQTT/s Client,
AWS Client, Azure Client

Sockets: BSD sockets, loT sockets
Over-the-Air (OTA) firmware update
Provisioning using Wi-Fi AP or BLE

+ Software and Regulatory Certifications

Wi-Fi Alliance: Wi-Fi 4, Wi-Fi 6

Matter Certification

Bluetooth SIG Qualification

Regulatory pre-certifications (FCC, IC, RED, UKCA, MIC)'

* Advanced Software Features?

Amazon FreeRTOS, Zephyr

Amazon AWS Cloud Connectivity, Microsoft Azure Cloud
Connectivity

SensorHub (SensorHub framework which enables easier in-
tegration of new sensors)

SoC communication to external host via Co-Processor
Communication (CPC) - Supported host interfaces are
SDIO/UART

Dual-Host: Support both embedded TCP-IP and TCP-IP by-
pass simultaneously
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Note:
1. For latest certification information, refer to regulatory app notes or contact Silicon Labs for availability.

2.For information about software roadmap features, and lists of available features and profiles, contact Silicon Labs or refer to Re-
lease Notes and Reference Manuals.
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3. System Processor

3.1 Introduction

The SIWx917 family include ARM® Cortex®-M4 processor for user application. The Cortex-M4 processor is a high performance 32-bit
processor designed for the micro-controller market. It offers significant benefits to developers, including:

» Outstanding processing performance combined with fast interrupt handling
» Enhanced system debug with extensive break-point and trace capabilities
« Efficient processor core, system and memories

» Ultra-low power consumption with integrated sleep modes

» Platform security robustness.

3.1.1 Features

» Harvard architecture

» Separate data and program memory buses (No memory bottleneck as in a single bus system)
» 3-stage pipeline

* Thumb-2 instruction set

» Enhanced levels of performance, energy efficiency, and code density

» Code-patch ability for ROM system updates

* |EEE754-compliant single-precision FPU

+ 24-bit System Tick Timer for Real Time OS

» Power control optimization of system components

* Integrated sleep modes for low power consumption

» Deterministic, high-performance interrupt handling for time-critical applications
» Optimized for low latency, nested interrupts

» Extensive debug and trace capabilities: Serial Wire Debug and Serial Wire Trace reduce the number of pins required for debugging,
tracing, and code profiling.

3.2 FUnctional Description

For a full functional description of the ARM Cortex®-M4 implementation in the SIW917X family, the reader is referred to the ARM Cor-
tex®-M4 documentation (https://developer.arm.com/documentation/100166/0001/).

3.3 Instruction Cache Controller

3.3.1 General Description

The Instruction Cache (ICACHE) Controller controls the instruction fetching from External Memory into Local Cache for access to the
processor. The ICACHE provides fast access to recently executed instructions, improving both speed and power consumption of code
execution. ICACHE is disabled by default and it has to be enabled by setting icache_enable bit of ICACHE_CTRL_REG

3.3.2 Features

» Bypass cache mode

» 32 or 128 bit line usage mode

» AHB wrap transfer mode

» Cache enable/disable mode

» 16k/8k access mode

* 4 Ways set associative, 4KB for each way

» There is a direct path for cortex | and D port to access icache.
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3.3.3 Functional Description

The Cache controller controls the processor access to the External memory by loading 16 bytes of program data into the local cache
every time a cache miss occurs.
The main functions of the ICC are as follows:

* Whenever there is a fetch request from the CPU, ICC reads the data and tag rams and gives grant to CPU, if controller wins the
arbitration with AHB port for data and tag rams.

* In the next cycle, it checks whether it's a hit or miss.
» Whenever there is a hit, the ICC sends the instruction data required for the CPU, and gives fetch ready signal.

» Whenever there is a miss, the ICC sends a request to AHB master for getting data from the memory and copies into the local buffer.
It also gives fetch miss signal to CPU. And asserts line_busy signal as soon as it gives trigger to AHB.

» When the hready for the required data is present ICC gives line ready signal.
 Line busy signal will be deasserted when AHB transfer is finished.

* CPU has to re- request for that address when line ready is given.

+ ICC can serve hits under miss but not miss under miss cases.

Table 3.1. Address Mapping

AHB address bits Block accessed

31:26 15:14 13
000001 XX X Arm Cache Req Gen (accessible only through cortex I-port)
XXXXX0 00 X Control Registers
XXXxx0 01 0 trams set1
XXXxx0 01 1 trams set2
XXxxx0 10 X drams set1
XXxxx0 11 X drams set2
Ram Offset Address Range Size (in Bytes)
Dram set1 32’h0000_8000 — 32’h0000_BFFF 16K
Dram set2 32’h0000_C000 — 32’h0000_FFFF Not Present
Tram set1 32’h0000_4000 — 32’h0000_5FFF 2K
Tram set2 32’h0000_6000 — 32’h0000_7FFF Not Present
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3.3.4 Register Summary

Base Address for M4 Instance : 0x2028 0000
Base Address for NWP Instance : 0x0080_0000

Register Name Offset Description
Section 3.3.5.1 RAM_CTRL_REG 0x4 Rams control register
Section 3.3.5.2 ICACHE_CTRL_REG 0x14 Icache control register
Address Translate
ADDR_TRANSLATE_SEG1_CTRL_REG 0x24 Value Segment Reg-
ister_1

Address Translate
ADDR_TRANSLATE_SEG2_CTRL_REG 0x28 Value Segment Reg-
ister_2

Address Translate
ADDR_TRANSLATE_SEG3 CTRL_REG 0x2C Value Segment Reg-
ister_3

Address Translate
ADDR_TRANSLATE_SEG4_CTRL_REG 0x30 Value Segment Reg-
ister 4

Address Translate
ADDR_TRANSLATE_SEG5_CTRL_REG 0x34 Value Segment Reg-
ister_5

Address Translate
ADDR_TRANSLATE_SEG6_CTRL_REG 0x38 Value Segment Reg-
ister_6

Address Translate
ADDR_TRANSLATE_SEG7_CTRL_REG 0x3C Value Segment Reg-
ister_7

Address Translate
ADDR_TRANSLATE_SEG8_CTRL_REG 0x40 Value Segment Reg-
ister_8

Address Translate
ADDR_TRANSLATE_SEG9 CTRL_REG 0x44 Value Segment Reg-
ister_ 9

Address Translate
ADDR_TRANSLATE_SEG10_CTRL_REG 0x48 Value Segment Reg-
ister_10

Address Translate
ADDR_TRANSLATE_SEG11_CTRL_REG 0x4C Value Segment Reg-
ister_11

Address Translate
ADDR_TRANSLATE_SEG12_CTRL_REG 0x50 Value Segment Reg-
ister_12

Address Translate
ADDR_TRANSLATE_SEG13_CTRL_REG 0x54 Value Segment Reg-
ister_13

Address Translate
ADDR_TRANSLATE_SEG14_CTRL_REG 0x58 Value Segment Reg-
ister_14

Address Translate
ADDR_TRANSLATE_SEG15 CTRL_REG 0x5C Value Segment Reg-
ister_16
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Register Name Offset

Description

Section 3.3.5.4 THREAD WAY ALLOCATION VECTOR REG 0xD4 Thread way allocation
- - - - vector register

3.3.5 Register Description

3.3.5.1 RAM_CTRL_REG

Table 3.2. Rams_Ctrl_Register

Bit Access Function Reset Value Description

This bit controls the ownership of second set of rams
when number of ways is 4 and 32k memory is enabled.

0-> controller cannot use set2. It is available on AHB.

0 Rams_ownership of second set | R/W 0 1-> controller gets access of dram set2 when cache is
enabled

When the number of ways is 8, the ownership of rams

is always with controller.(when cache enabled).This bit
is ignored

silabs.com | Building a more connected world.
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3.3.5.2 ICACHE_CTRL_REG

Table 3.3. ICache_Ctrl_Register

Reset

Function Value Description

30:8 Reserved R 0 Reserved

When set, disables fetching from line buffer which is present
in 256-bit mode prefetch module. This will help in saving two
cycles, if a request results in miss but present in prefetch line
7 disable_fetch_256bit _Ib R/W 0 buffer. Even if the request served by prefetch buffer, line busy.
line ready signals from icc will be asserted. Impact of these
assertion on NWP is not clear and hence disable is added.
These assertions shouldn't have any problem in M4

0 -> One 128 bit line buffer is used. Four beat AHB transac-
tion is initiated with the external memory

6 mode_256bit_line R/W 0
1 -> Two 128 bit line buffers are used. Eight beat AHB trans-

action is initiated with the external memory

0-> 8 ways logic is disabled in controller
5 Iru_8ways R/W 0
1-> 8 ways logic is disabled in controller

0-> line buffer valid for icc ‘n’
4 icache_line_buf_invalid R/W 0 1-> line buffer invalid for icc ‘n’

This is a self clearing bit

0-> wrap mode is disabled for icc ‘n’.
3 icache_ahb_wrap_mode R/W 0
1-> wrap mode is enabled for icc ‘n’

0-> 128 bit mode enabled for icc ‘n’. AHB requests will be 128
bit

2 mode32_128bit_line R/W 0 1-> 32 bit mode is enabled for icc ‘n’. AHB requests will be 32
bit

The above is valid only when cache is disabled

0-> Fetch Requests are served through icache rams

1-> Fetch Requests are served via ahb, bypassing the cache

1 bypass_cache R/W 0
rams

The above is valid only when cache is enabled.

0 -> Icache is not enabled for icc ‘n’

0 icache_enable RIW 0 1-> Icache is enabled and cache access can take place via

ICC‘n
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3.3.5.3 ADDR_TRANSLATE_SEG N_CTRL_REG

Table 3.4. Address_Translate register

Reset Val-

Access Function ue Description
NWP - Hold the 11 bit segment translate address when icache is enabled.
These 31:21 bits directly map to 31:21 bits of ahb address.
M4 - For address translation functionality is disabled. In M4SS Addr_trans-
. Segment Ad- late_value_seg1_ctrl1[22:21] are used for below purpose
31:21 d val R/W 0x0
ress value 21 - icache output will be registered and given to processor. This bit has to

be set above 120MHz
22 - this is applicable only when above bit is set. If this bit is set, data will
be served through unregistered path if there is hit to cache buffer line.

20:0 Reserved R 0x0 Reserved

3.3.5.4 THREAD_WAY_ALLOCATION_VECTOR_REG

Table 3.5. Thread_way_allocation register

Access Function R Description
Value
(31: num_threads*num_ways) Reserved R 0x0 Reserved
(num_threads* num_ways) -1:0 Th_access RIW 0x0 1’hread way aIIocatlon vector: thrfaa;d_alloc_vec[n]
= th_access[((n+1)*num_ways-1:n*num_ways]

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 26




SiWx917 Family Reference Manual
MCU Bus Matrix

4. MCU Bus Matrix

4.1 General Description

The High Performance MCU AHB ICM (Inter-connect Matrix) is a multi-layer interconnect implementation of the AHB protocol designed
for higher performance and higher frequency systems. The ICM operates as the same frequency as the processor. A 14 Primary x 14
Secondary AHB ICM is used. Multilayer bus matrix enables simultaneous access of peripherals by different primaries. This chapter dis-
cusses features, high level architecture and register interface details.

4.2 Features

» Multilayer interconnect matrix for high performance

* 14 Primaries and 14 Secondaries

» Concurrent accesses allowed to secondaries on different layers
» Operation at same frequency as Cortex M4 processor

4.3 Functional Description

4.3.1 Overview

The following diagram shows the interconnect configuration/connections possible between primaries and secondaries.

ARM Cortax M4
Masters
OWA/ HIF
Micro ICACHE A RPOMA
REOMA Mastar/ uLe DCACHE| |MvP M1 1 VP M
(=] |:|D o l___ls o i o | | || g HBZAH w2 VP Z| | MVP M3

Slaves
UM (SRAM) - §1
UM [SRAM) - 52
ROM
ICache Slave
QSPI 1 Auto
AHB2AHB TA
RPD!
Peripheral Bridge 1
Peripheral Bridge 2
AHBZAHB ULP
QSPI 1 Manual
MVP §1
QSPI 2 Auto
QSPI 2 Manual

AHB MULTILAYER MASTER ‘ ‘ = MASTER_SLAVE CONNECTION

Note: Refer to the product-specific data sheet to identify available peripherals in your part.

4.3.2 APB

* The APB is part of the AMBA 3 protocol family.

+ It provides a low-cost interface that is optimized for minimal power consumption and reduced interface complexity.

» The APB interfaces to any peripherals that are low-bandwidth and do not require the high performance of a pipelined bus interface.
* The APB has unpipelined protocol.

« All signal transitions are only related to the rising edge of the clock to enable the integration of APB peripherals easily into any de-
sign flow.

» Every transfer takes at least two cycles.
* It can be used to provide access to the programmable control registers of peripheral devices.
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4.3.3 Primary and Secondary Details

The following are the AHB primaries connected to ICM.

Primary Name Description

Cortex M4 | Bus Processor's Instruction Bus
Cortex M4 D Bus Processor's Data Bus
Cortex M4 S Bus Processor's System Bus

GPDMA Primary — 1 Multi channel GPDMA has two parallel Primary channels into the AHB bus matrix. Both DMA channels can
independently access the bus matrix without any arbitration.

GPDMA Primary — 2 This helps in ensuring that the latency is minimized for latency-critical peripherals.

UDMA Primary DMA Primary for the Micro DMA (UDMA).

ICache Primary I-Cache fetches instructions from external NOR flash through this primary.
SDIO/ HSPI SDIO/ HSPI's DMA.

NWP AHB to AHB Used for accesses coming from NWP subsystem.

Bridge

g:'idP;eS AHB to AHB Used for accesses coming from ULP MCU subsystem.

DCache Primary D-Cache fetches data from external PSRAM through this primary.

MVP Primary - 1 Used to fetch operands from memories.

MVP Primary - 2 Used to fetch operands from memories.

MVP Primary -3 Used to load the Result to memories.

The following are the AHB secondaries connected to ICM.

Secondary Description

Unified Memory - 1 Memory can be accessed through two secondaries. DMAs(GPDMA/uDMA) use secondary 2 and
rest of the primaries use secondary 1. This helps in reducing the wait cycles when these two
groups of primaries are accessing different banks in the on-chip SRAM (bank size is 16K). Not
Unified Memory - 2 that when the two primaries are accessing same bank, then there will be wait states. Also note
that processor buses have tightly coupled path to the memory and don't go through bus matrix.

AHB to APB Bridge - 1 All primaries except the processor access the peripherals through this bridge.

Peripheral bridge port that is dedicated to the processor. This ensures minimal latency for periph-

AHB to APB Bridge - 2
eral accesses from processor.

ROM ROM is a separate secondary.
Icache Secondary Icache controller configuration is done through this secondary.
QSPI 1 Automode Flash is presented as a memory mapped device and can be accessed through this secondary.

This channel can be used to configure the QSPI Flash controller and do manual mode writes and

QSPI 1 Manualmode reads to flash.

NWP AHB to AHB Bridge Secon-

dary Accesses to NWP subsystem go through this secondary.

ULPSS AHB to AHB Bridge Sec- Accesses to ULP subsystem secondaries go through this secondary.

ondary

SDIO/HSPI/GPDMA Configuration Accesses to SDIO/HSPI/GPDMA configuration registers go through this secondary.

Secondary

MVP Secondary 1 Used to configure the MVP registers.

QSPI 2 Automode PSRAM is presented as a memory mapped device and can be accessed through this secondary.

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 28




SiWx917 Family Reference Manual
MCU Bus Matrix

Secondary Description

This channel can be used to configure the QSPI controller and do manual mode writes and reads

QSPI 2 Manualmode to PSRAM.
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4.3.4 Address Mapping

The following table has the base addresses of memories and high-speed peripherals.

Table 4.1. MCU AHB Secondaries Address Mapping

Module Name Size Start Address

Memories

0x0000_0000

LP SRAM 1 MB Note: Note: Add 0x0050_0000 to the SRAM addresses for access
from outside M4SS

ROM 1 MB 0x0030_0000

AHB Peripherals

QSPI 1 Auto Mode 32 MB 0x0800_0000
QSPI 1 Manual Mode 256 KB 0x1200_0000
QSPI 2 Auto Mode 32 MB 0x0A00_0000
QSPI 2 Manual Mode 256 KB 0x1204_0000
SDIO/HSPI Secondary 1KB 0x2020_0000
Icache Secondary 64 KB 0x2028_0000
GPDMA Secondary 512 KB 0x2108_0000

ULPSS AHB Bridge Secon-
dary

APB Bridge 64 MB 0x4400_0000

256 KB 0x2404_0000

0x0010_0000 /
0x0040_0000 /
0x0060_0000 /
0x0400_0000 /

: 0x1000_0000 /
NWP AHB Bridge Secon- 512 MB —

dary 0x2010_0000 /
0x2040_0000 /
0x2100_0000 /
0x2200_0000 /
0x4000_0000

MVP Secondary 1 256 KB 0x2400_0000

The following table has the base addresses of all low speed peripherals.

Table 4.2. MCU APB Peripherals Address Mapping

Peripheral Base Address

PERIPHERAL Power Domain

UARTO 0x4400_0000
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Peripheral Base Address

USARTO 0x4400_0100
12C0 0x4401_0000
SSI_MST 0x4402_0000
UDMA 0x4403_0000
DCACHE 0x4404_0000
SSI_SLV 0x4501_0000
UART1 0x4502_0000
GSPI_1 0x4503_0000
CONFIG_TIMER 0x4506_0000
CRC 0x4508_0000
HWRNG 0x4509_0000
SGPIO 0x4700_0000
12C1 0x4704_0000
12S0 0x4705_0000
QEI* 0x4706_0000
PWM 0x4707_0000
Peripherals part of ALWAYS ON Domain
VIC 0x4611_0000
ROM_PATCH 0x4612_0200
EGPIO 0x4613_0000
REG_SPI 0x4618_0000
PMU 0x4600_0000
PAD_CFG 0x4600_4000
MISC_CFG 0x4600_8000
EFUSE 0x4600_C000

The following table has the base addresses of all low speed ULP MCU peripherals.

Table 4.3. ULP MCU APB Peripherals Address Mapping

Peripheral Starting Address

ULP 12C 0x2404_0000
ULP 12S 0x2404_0400
ULP SSI 0x2404_0800
ULP Config 0x2404_1400
ULP UART 0x2404_1800
ULP TIMER 0x2404_2000
Touch Sensor 0x2404_2C00
AUX ADC DAC Controller 0x2404_3800
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Peripheral Starting Address

NPSS_APB 0x2404_8000
ULP EGPIO 0x2404_C000
IPMU Reg Access SPI 0x2405_0000
ULP Memory 0x2406_0000
ULP UDMA 0x2407_8000

4.3.5 Register Summary

There are no registers in this module.

4.3.6 Register Description

There are no registers in this module.
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5. Memory Architecture

5.1 General Description

This section describes the memory architecture of SiWx917 chip. It has on-chip ROM, RAM and off-chip FLASH connectivity. Sizes of
ROM/RAM/FLASH/PSRAM will vary depending on the chip configuration.

5.2 Features

Highlights:
+ Unified memory architecture - software can partition the memory between code and data usage

» Multiport - RAMs support multiport access - allowing simultaneous access from different primaries (I, D, DMAs) to non overlapping
regions without any cycle penalty

* ROM/RAMs are tightly coupled to the processor I/D buses to reduce the latency and power

The Cortex-M4F processor has following memory:
» On-chip SRAM of 192K/256K/320Kbytes based on the chip configuration

» 8 Kbytes is present in the Ultra-low-power peripheral subsystem. This memory is present on the S-bus of the Cortex-M4 and is pri-
marily used by the ULP MCU peripherals like ULP 12S, etc.

» 64 Kbytes of ROM used by bootloader and peripheral drivers.

» 16 Kbytes of Instruction cache enabling eXecute In Place (XIP) with external quad SPI SDR flashes.
» eFuse of 32 bytes (available for customer applications)

» 16 Kbytes of Data cache enabling data fetching with PSRAM

The NWP has following memory:

» On-chip SRAM of 672K/416K/352Kbytes based on chip configuration.

» 448 Kbytes of ROM which holds the Secure primary bootloader, Network Stack, Wireless stacks and security functions.
» 16 Kbytes of Instruction cache enabling eXecute In Place (XIP) with quad SPI flash memory.

+ Based on the package configuration up to 8MBytes of "in-package" Quad SPI flash is available for the NWP. This flash can be
shared with Cortex-M4 in common flash mode (See Common Flash).

» eFuse of 1024 bytes (used to store primary boot configuration, security and calibration parameters)

Based on the product and package configuration the following flash architectures are possible:

* No-Flash: Flash is not needed in devices where there is a host processor in the system that runs the network stack and wireless
drivers.

» Single Flash used by M4: This is possible for non-Wi-Fi wireless MCUs (e.g., Wireless M4F MCU with BLE)

» Single Flash used by NWP: This is possible for Wireless MCUs where the MCU application code size is lesser than 128 Kbytes
(e.g., Wi-Fi + BLE Sensor hub Wireless MCU)

» Two independent Flashes - one each for M4 and NWP: This is needed for Wireless MCUs where Wi-Fi is needed and with MCU
code size larger than 128 KB.

* Common Flash-: NWP and M4 can access the common flash in Dynamic Time Sharing mode. This is needed in Wireless MCU
mode.
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5.3 Functional Description

The following diagram shows the memory architecture.

MCU AHE - MCU ULP AHB Bridge
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Figure 5.1. Memory Architecture

5.4 Unified Memory Architecture and Multiport

The MCU have unified memory architecture. There is no hardware level partitioning between code and data sections. Software can
partition according to the application requirement. Memory is divided into 16K physical banks. For best performance, it is better to parti-
tion the memory at 16K granularity. LP SRAM and HP SRAM1 support four ports. Two of the ports are connected I/D buses of Corex-
M4. And other two ports are connected to ICM and meant to be used by other masters on bus like GPDMA, yDMA and high speed
peripheral DMAs.

The amount of SRAM which is available for use varies between different power states (as described in Section 9. Power Architecture).

5.4.1 LP SRAM

LP SRAM is of size 320 KB. This can be accessed in PS4/PS3/PS2 states. This memory is available in all chip configurations. This
memory supports four ports.

5.4.2 ROM

The ROM is of size 64 KB. This can be accessed in PS4/PS3/PS2 states. This will contain application boot code and some of the pe-
ripheral APIs. This memory is available in all chip configurations.

5.4.3 ULP Memory

ULP memory is of size 8 KB. This can be accessed in PS4/PS3/PS2/PS1 states. This is mainly used for sensor data collection from
ULP peripherals. In PS2 state, processor will be accessing this memory directly without going through ICM and AHB2AHB bridge. This
will reduce the cycles required to access this memory.

5.4.4 ICache Memory

There is a 16 KB of instruction cache memory. This can be accessed in PS4/PS3 states. This memory is also accessible through S bus
at icache secondary base address. When instruction cache is not used, this memory can be used as general purpose memory.

5.4.5 DCache Memory

There is a 16 KB of data cache memory. This can be accessed in PS4/PS3 states.
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5.4.6 Flash Memory

Flash memory is accessed through the QSPI controller. This can be accessed in PS4/PS3 states. All accesses to flash memory from |
Bus will be routed to icache memory. If there is a miss in icache memory, then icache controller will fetch it from external flash through
QSPI controller in auto mode. The firmware has to configure the QSPI controller for auto mode before issuing any accesses from | Bus.
D Bus accesses to flash address space will be routed to QSPI controller. Flash memory can also be accessed through S Bus by config-
uring the QSPI controller in manual mode.

Cortex-M4F Processor ThreadArch Processor
AHB Bus AHB Bus
QSPI Controller 2 QSPI Controller QSPI Controller

T 10T T
B

QSPI TA M4 Arbiter

‘ PSRAM ‘ M4 Flash

Shared/ TA
Flash

Common Flash

Common Flash feature is supported by the chip. Two flashes present on the chip are M4 flash (external) and Shared/TA flash. M4 can
access either of the flashes depending on the Arbitration mode. The different arbitration modes possible are shown in the table below:

Arbitration Mode M4 Flash Shared/NWP flash
00 Dedicated to M4 Dedicated to NWP
01 Not present Dedicated to M4
10 Not present Dedicated to NWP
11 Not present Shared between M4 and NWP

In 2'b00 arbitration mode, NWP and Cortex-M4F Processor have dedicated independent flashes. In 2'b00 arbitration mode, the
Shared/NWP flash is dedicated only to the Cortex-M4F Processor. In 2'b10 arbitration mode, the Shared/TA flash is dedicated only to
the NWP. In arbitration mode 2'b11, the Shared/NWP flash is shared between the Cortex-M4F Processor and the NWP.

NWP QSPI domain should be ON for M4 to access shared flash in Arbitration mode 2'b11.

5.5 Programming Sequence
Enable trap interrupt in Section 5.7.1 ENABLE_TRAP_REG.

Enable trap per bank and per port via trap enable registers in IBUS_TRAP_ENABLE_REG*, DMA_WR_TRAP_ENABLE_REG* or
DMA_RD_TRAP_ENABLE_REG*

To enable trap for specific masters for DMA traps, set the respective bit in the AHB_MASTER_NUM_MASK_REG* register.
To disable trap, reset the respective bit in the AHB_MASTER_NUM_MASK_REG* register.
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5.6 Register Summary

The following are the list registers to enable and check the status of trap.

Registers Master
IBUS* Cortex M4 | Bus
DBUS* Cortex M4 D Bus
DMAO* UM Secondary 1. Refer to Section 4. MCU Bus Matrix for primaries using this this port.
DMA1* UM Secondary 2. Refer to Section 4. MCU Bus Matrix for primaries using this this port.
DMA_RD/WR* These registers are common between DMAO/DMA1/DBUS ports.

Table 5.1. Memory Register Table

Base Address: Ox 4600_8000

Register Name Offset Description
Section 5.7.1 ENABLE_TRAP_REG 0x70 :\S"g:’ Trap Enable Reg-
Section TRAP_DETECTED_REG_LP_SRAM_192K 0xA4 ch:fEPDseEth:;)q ;‘?iSter
Section TRAP_STATUS_LPSRAM_192K 0x13C [;,agg;\a“ﬁ gF;f(E”Ster for
Section TRAP_STATUS_LP_SRAM_64K0 0x148 I;agsmug 4F:<e§i3te' for
Section TRAP_CLEAR_LP_SRAM_192K 0x150 o Coar Register for
Section TRAP_CLEAR_LP_SRAM_64K0 0x15C I;ag Smr;e}(sgster for
Section TRAP_DETECTED LP_SRAM_64K0 0x164 gf‘ffgg;ﬁ’gf:gmer
Section TRAP_STATUS_LP_SRAM_64K1 Ox1EC Il';aFS’ srl\tﬂuzf}ggister for
Section TRAP_CLEAR_LP_SRAM_64K1 Ox1FO [ o Cloar Register for
Section TRAP_DETECTED_LP_SRAM_64K1 Ox1F4 Do e ster
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5.7 Register Description

5.7.1 ENABLE_TRAP_REG

Table 5.2. ENABLE_TRAP_REG Description

Bit Access Function R Description
Value
31:10 R/W Reserved 0x0 Reserved
9 R/W AHB_error_trap_enable 0x0 Enable the AHB error trap for cortex.

Hardware sets this bit, When any of the AHB pri-
mary is trying to access the wrong APB peripheral

8 RIW apb_dummy_slave_selected 0x0 address. Firmware reset this bit by writing zero in
this register.

7:2 R/W Reserved OxF Reserved

1 RIW mem_error_frap_enable 0x0 Writing 1 to this enables Memory Error Trap to Cor-

tex-M4F Processor.

Read value of 1 indicates if any AHB primary is try-
0 R/W AHB DUMMY slave selected 0x0 ing to access the wrong secondary address.
Writing 0 to this will reset this bit.

5.7.2 TRAP_DETECTED_REG_LP_SRAM_192K

Table 5.3. TRAP_DETECTED_REG_LP_SRAM_192K Description

Bit Access Function Reset Value Description

31:1 R/W Reserved 0x0 Reserved

This will give the indication that trap has been detected

by cortex.
0 R/W Async_trap_detected_cortex 0x0
Firmware has to write this bit as '1' so that the

async_trap can be cleared.

5.7.3 TRAP_STATUS_LPSRAM_192K

Table 5.4. TRAP_STATUS_LPSRAM_192K Description

Bit Access Function Reset Value Description
31:5 R Reserved 0x0 Reserved
3 R D port and AHB Seconda- 0x0 Async write trap is detected on any port among AHB Secon-

ries Write Trap dary 1,2 and D ports for 192 KB memory access.
D port and AHB Seconda-

0x0 Async read trap is detected on any port among AHB Secon-

ries Read Trap dary 1,2 and D ports for 192 KB memory access.
1 R | PortTrap 0x0 Async trap is detected from cortex | port for 192 KB memory
access.
0 R Reserved 0x0 Reserved
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5.7.4 TRAP_STATUS_LP_SRAM_64K0

Table 5.5. TRAP_STATUS_LP_SRAM_64K0 Description

Bit Access Function Reset Value Description

31:5 R Reserved 0x0 Reserved

3 R D port and AHB Seconda- 0x0 Async write trap is detected from any port among AHB Secondary
ries Write Trap 1,2 and D ports for 64 KB memory access.

2 R D port and AHB Seconda- 0x0 Async read trap is detected from any port among AHB Secondary
ries Read Trap 1,2 and D ports for 64 KB memory access.

1 R | Port Trap 0x0 Async trap is detected from cortex Iport for 64 KB memory access.

0 R Reserved 0x0 Reserved

5.7.5 TRAP_CLEAR_LP_SRAM_192K

Table 5.6. TRAP_CLEAR_LP_SRAM_192K Description

Bit Access Function ReszteVaI- Description

315 |R Reserved 0x0 Reserved

3 W D port and AHB seconda- 0x0 When set to 1, Async write trap is cleared from other AHB Secondary
ries write trap ports 1,2 and D port for 192 KB memory access.

> W D port and AHB seconda- 0x0 When set to 1, Async read trap is cleared from other AHB Secondary
ries read trap ports 1,2 and D port for 192 KB memory access.

y W | port trap 0x0 when set to 1, Async trap is cleared from cortex | port for 192 KB mem-

ory access.
0 R Reserved 0x0 Reserved

5.7.6 TRAP_CLEAR_LP_SRAM_64K0

Table 5.7. TRAP_CLEAR_LP_SRAM_64K0 Description

Bit Access Function Reset Value Description

31:5 R Reserved 0x0 Reserved

3 W D port and AHB seconda- 0x0 When set to 1, Async write trap is cleared from other AHB Secon-
ries write trap dary ports 1,2 and D port for 64 KB memory access.

2 W D port and AHB seconda- 0x0 When set to 1, Async read trap is cleared from other AHB Secon-
ries read trap dary ports 1,2 and D port for 64 KB memory access.

y W | ort trap 0x0 When set to 1, Async trap is cleared from cortex | port for 64 KB

memory access.
0 R Reserved 0x0 Reserved
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5.7.7 TRAP_DETECTED_LP_SRAM_64K0

Table 5.8. TRAP_DETECTED_LP_SRAM_64K0 Description

Bit Access Function Reset Value Description

31:1 R/W Reserved 0x0 Reserved

This will give the indication that trap has been detected

by cortex.
0 R/W Async_trap_detected_cortex 0x0
Firmware has to write this bit as '1' so that the
async_trap can be cleared.

5.7.8 TRAP_STATUS_LP_SRAM_64K1

Table 5.9. TRAP_STATUS_LP_SRAM_64K1 Description

Reset Val-

Bit Access Function ue Description

31:5 |R Reserved 0x0 Reserved

3 R D port and AHB Secondaries 0x0 Async write trap is detected from any port among AHB Secondary
Write trap 1,2 and D ports for 64KB memory access.

5 R D port and AHB Secondaries 0x0 Async read trap is detected from any port among AHB Secondary
Read trap 1,2 and D ports for 64 KB memory access.

1 R | trap 0x0 Async trap is detected from cortex | port for 64 KB memory access.

0 R Reserved 0x0 Reserved

5.7.9 TRAP_CLEAR_LP_SRAM_64K1

Table 5.10. TRAP_CLEAR_LP_SRAM_64K1 Description

Bit Access Function Reset Value Description

31:5 |R Reserved 0x0 Reserved

3 R D port and AHB Secon- 0x0 When set to 1, Async write trap is cleared from other AHB Secondary
dary write trap ports 1,2 and D port for 64 KB memory access.

5 R D port and AHB Secon- 0x0 When set to 1, Async read trap is cleared from other AHB Secondary
dary Read trap ports 1,2 and D port for 64 KB memory access.

y R | trap 0x0 When set to 1, Async trap is cleared from cortex | port for 64 KB mem-

ory access.
0 R Reserved 0x0 Reserved
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5.7.10 TRAP_DETECTED_LP_SRAM_64K1

Table 5.11. TRAP_DETECTED_LP_SRAM_64K1 Description

Bit Access Function ResELVaI- Description
15:1 R/W Reserved 0x0 Reserved
This will give you the indication that trap has been detec-
0 R/W Async_trap_detected_cortex 0x0 ted by cortex. Firmware has to write this bit as '1' so that
the asyn_trap can be cleared.
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6. Clock Architecture

6.1 General Description

The Clock Architecture describes how to configure the on-chip clocks (ULP Clock Oscillators, High-Frequency PLL) and the clocks to
Processor, High Speed Interfaces, and Peripherals (includes MCU HP, MCU ULP and UULP Vbat). The Clock subsystem enables the
software to vary the clock source/frequency for different functionalities to achieve lower power consumption based on the application.

6.2 Features

» Multiple high frequency clocks generated by PLLs
» High Frequency Clock from 1MHz - 180MHz (SOC_PLL_CLK)
» High Frequency Interface Clock from 1MHz - 180MHz (INTF_PLL_CLK)
* Defined frequencies for I2S Interface (12S_PLL_CLK)
» Multiple clocks generated by ULP Clock Oscillators. These are low-power clock oscillators
» External Crystal clock (XTAL_CLK)
* RC 32MHz Clock (RC_32MHZ_CLK)
* RO High-Frequency clock (RO_HF_CLK)
* Doubler Clock (DOUBLER_CLK)
* RC 32kHz Clock (RC_32KHZ_CLK)
* RO 32kHz Clock (RO_32KHZ_CLK)
» XTAL 32kHz clock (XTAL_32KHZ_CLK)
+ Configurable independent division factors for varying the frequencies of different functional blocks
+ Configurable independent clock gating for different functional blocks
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6.3 Functional Description

6.3.1 Overview

The figure below depicts the top level overview of clocks being used for different domains.

XTAL_OUT
XTALIN
XTAL_CLK
HF Crystal
XTAL_OU D ——
—>

S0C_PLL_CLK
PLL MCU HP Domain

High Frequency |  yre g, c1x
PLL =

128_PLL_CLK

RC_32MHZ_CLK

XTAL_32KHZ_P
RO_HF_CLK

LF Crystal
DOUBLER_CLK

—

ATAL_32KHZ_N XTAL_32KHZ_CLK. UULP Vbat Domain

RC_I2KHZ_CLK

ULP Cloek
Oscillators RO_32KHZ_CLK

UULP_APE_CLK
MCUULP_PROC_CLK

MCUHP_ULP_CLK

MCU ULP Domain

Figure 6.1. Clocking Diagram

* MCU HP Domain includes the Processor, FPU, Debugger, MCU High speed interfaces , MCU HP peripherals and MCU HP DMA,
which are part of power domains active during the PS-4/3 power states.

* MCU ULP Domain includes MCU ULP AHB Inter-Connect-Matrix, MCU ULP Peripherals and the direct AHB Interface with the Pro-
cessor, which are part of power domains active during PS-4/3/2/1 power states.

* UULP Vbat Domain MCU ULP VBATT Peripherals which are active during the PS-4/3/2/1/0 power states.

For detailed info regarding above domains refer to Section 9. Power Architecture.

6.4 HF Crystal Clock
Connect the external reference clock source on XTAL_IN and XTAL_OUT pins.

The list below provides the different features supported for the High-Frequency Crystal Clock. Please refer to the "Clock Configuration”
section of the "siwx91x-software-reference-manual" present at https://github.com/SiliconLabs/wiseconnect/blob/master/docs/software-
reference/manuals/siwx91x-software-reference-manual.md for more details.

1. Ability to Operate on Battery Voltage or the DC-DC 1.35 Supply.

a. Applications like calibration of Low-Frequency RC/XTAL Clocks during sleep requires the HF-Crystal to be operating on Bat-
tery Voltage.
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6.5 Naming Convention
Table 6.1. Clocking Diagram Signal Descriptions

Default Frequen- Default

CLK_NAME cy Frequency Range State

Description

This is the ex-
1 XTAL_CLK External - Defined Frequencies | Enabled ternal reference
clock for PLLs

High Frequency

2 SOC_PLL_CLK SoC PLL 180 MHz 1 MHz - 180 MHz Enabled Clock from PLL

Interface PLL/ SoC High Frequency

3 INTF_PLL_CLK 180 MHz 1 MHz - 180 MHz Enabled Interface Clock
- = PLL
from PLL
2
4 12S_PLL_CLK 12S PLL/ SoC PLL | 6.144MHz 256kHz to 24.576MHz |Enabled | .o Interface
Clock from PLL
Low power RC
5 RC_32MHZ_CLK ULP CLOCK OSCIL- | 5514, 15MHz-65MHz Enabled | High Frequency
LATORS
clock source.
Low power RO
6 RO_HF_CLK ULP CLOCK OSCIL- 20MHz 1MHz to 50MHz Disabled High Frequency
LATORS
clock source.
ULP CLOCK OSCIL- | Double the frequency of RO_HF_CLK/ . Frequency
/ DOUBLER_CLK LATORS RC_32MHZ_CLK Disabled | bier Clock.
Low power
ULP CLOCK OSCIL- 32KHz-20ppm - XTAL Low Fre-
8 XTAL_32KHZ_CLK LATORS 32KHz 32KHz+20ppm Enabled quency clock

source.

Low power RC
9 RC 32KHZ CLK ULP CLOCK OSCIL- 32KHz 16kHz-128kHz Enabled Low Frequency
LATORS
clock source.

Low power RO
32KHz 16kHz to 64kHz Enabled Low Frequency
clock source.

ULP CLOCK OSCIL-

10 RO_32KHZ_CLK LATORS

The following legend illustrates the components used in the clocking diagram's for different functional domains/peripherals listed in this
section. The text appearing below each component refers to the register bits for configuring and/or controlling the component.
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Switches between any two active clock sources and the output is disabled when none of the clocks are selected.
The input clock source can be disabled only after the output is switched to intended clock source.

CLOCK_SEL_REGISTER

Switches between the two inactive clock sources.
The input clock sources need to be disabled before switching the clock source

CLOCK_SEL_REGISTER

Divides the input clock by a factor of N. The output clock can be enabled/disabled.
Division Factor of 0 doesn't perform any division on the clock

DIV_FACTOR_REG
OUT_CLK_ENABLE

Divides the input clock by a factor of 2*N. The output clock can be enabled/disabled.
Division Factor of 0 doesn't perform any division on the clock

DIV_FACTOR_REG
OUT_CLK_ENABLE

Divides the input clock by a factor of N (N needs to be a ODD number). The output clock can be enabled/disabled.

DIV_FACTOR_REG
OUT_CLK_ENABLE

Divides the input clock by a factor of (N+0.5). The output clock can be enabled/disabled.

DIV_FACTOR_REG
OUT_CLK_ENABLE

‘ Clock Gating Option. The output clock can be enabled/disabled.

CLK_ENABLE_REG

Figure 6.2. Clocking Legend

6.6 Reference Clock

There are reference clock generated in MCU-HP and MCU ULP Domain which are reused in generation of clocks for peripherals/
modules in respective domains.

The clock source selection for these reference clocks will be retained during Sleep mode and hence need not be re-configured on each
wakeup.

6.6.1 MCU HP

The source for reference clock is configured through MCUHP_REF_CLK_SEL in MCU_REF_CLK_CONFIG Register.

The Clock switching status can be read through MCUHP_M4_SOC_CLK_SWITCHED in MCUHP_PLL_STATUS_REG Register as de-
scribed in the Section 6.12 MCU HP Clock Architecture.

RC_32MHZ_CLK N \
> MCUHP_REF_CLK
XTAL CLOCK >
RO_HF_CLK o
[ -
>
DOUBLER CLK > / MCUHP_M4_SOC_CLK_SWITCHED

MCUHP_REF_CLK_SEL

Figure 6.3. MCU-HP Reference Clock Generation
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6.6.2 MCU ULP
The source for reference clock is configured through MCUULP_REF_CLK_SEL in MCU_REF_CLK_CONFIG Register.

RC_32MHZ_CLK -
XTAL_CLOCK MCUULP_REF_CLK
A -
RO_HF_CLK "
= = >
DOUBLER CLK -

MCUULP_REF_CLK_SEL

Figure 6.4. MCU-ULP Reference Clock Generation

6.7 Clocking Schemes

The list below shows the organization of different clock generation mechanisms:
1. The generation of clocks from ULP Clock Oscillators are described in the Section 6.15 ULP Clock Oscillators.
2. The generation of clocks from HIGH-Frequency PLL is described in the Section 6.11 High-Frequency PLL.

3. The generation of clocks for MCU HP Peripherals, MCU HP High SPEED Interface and the Cortex-M4F Processor are described in
the Section 6.12 MCU HP Clock Architecture.

4.The generation of clocks for MCU ULP Peripherals and the MCU ULP AHB are described in the Section 6.13 MCU ULP Clock
Architecture.

5. The generation of clocks for MCU UULP Vbat Peripherals are described in the Section 6.14 MCU ULP VBAT Clock Architecture.

6.8 Register Summary
Base Address: 0x2404_8100

Table 6.2. List of Registers

Register Name Description

Section 6.9.1 MCU_REF_CLK_CONFIG 0x1C Reference Clock Configuration Register
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6.9 Register Description

6.9.1 MCU_REF_CLK_CONFIG

Table 6.3. MCU_REF_CLK_CONFIG Description

Bit Access Function Default Value Description

It is recommended to retain the contents by using

31:19 ) Reserved ) read/modify write to this register.

Specifies the clock source to be used for MCU ULP
Reference Clock.

0 - Output Clock is disabled
1-RC_32MHZ_CLK

2 - Reserved
3-XTAL_CLK

18:16 MCUULP_REF_CLK_SEL 1
4 - Reserved
5-RO_HF_CLK

6 - DOUBLER_CLK

7 - Reserved

Note: Use RO & RC clock only if accuracy is not cru-
cial. Otherwise use crystal clock

It is recommended to retain the contents by using

153 ) ) read/modify write to this register.

Specifies the clock source to be used for MCU HP
Reference Clock.

0 - Output Clock is disabled
1-RC_32MHZ_CLK

2 - Reserved

2:0 R/W MCUHP_REF_CLK_SEL 1 3 - XTAL_CLK
4 - Reserved
5-RO_HF_CLK

6 - DOUBLER_CLK

7 - Reserved
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6.10 Clock Distribution

MCUMP REF CLK

06_PLLGLK
MCU IR DK

W RLL cLK

o saKHz oLk
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;
4
H

125 PLL cLk 128 Masier

MCU-HP
Domain

ouBLER Lk

haern - A

5

RE_ATHZ LK K e

MCUHP_ULP_GLK

RO_KE_CLK

MeuwL REF cuc

McU uLP
DOMAIN

¥

SYERIG

MCU UULP
VEAT DOMAIN

Please refer to the following pages for more description regarding clock selection-:
Section 6.12 MCU HP Clock Architecture

Section 6.13 MCU ULP Clock Architecture

Section 6.14 MCU ULP VBAT Clock Architecture
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6.11 High-Frequency PLL

6.11.1 General Description

The High-Frequency PLL is the source of the high frequency clocks used for Processor or the Peripherals.

6.11.2 Features

» High-Frequency Crystal clock (XTAL_CLOCK) or the Internal RC 32MHz clock (RC_32MHZ_CLK) can be used as a reference fre-
quency for the PLLs.

» There are 3 independent PLLs present which generate the High Frequency clock sources.
* SoC-PLL with frequency range of 1MHz - 180MHz
* Interface-PLL with frequency range of 1MHz - 180MHz depending on the part number.
» 12S-PLL with defined frequencies from 256KHz - 24.576 MHz.

* PLL Lock time of 100us

» Each of the PLL can be powered down independently for efficient power management.

» The Output clock from each PLL can be disabled independently.

6.11.3 Functional Description

6.11.3.1 Overview

The LDO's internal to the PLL acts as an voltage source for the PLL. The DCDC 1.35 and LDO SoC 1.1 (as described in Section
10. Power Management Unit) are used as the input source for these LDO's.

The Input voltage sources (DC-DC 1.35 and LDO SoC 1.1) as shown in the figure below needs to be enabled for the PLL to be active.

DC-DC 135
LDO SoC 1.1
A
Lbo PLL SOC_PLL_CLK
_ s
XTAL_CLOCK SoC-PLL
o' FL INTF_PLL_CLK
GLK_MUX > >
Interface-PLL
RC_32MHZ_CLK
oo FLL 125 PLL_CLK
L >
125 PLL

Figure 6.5. PLL Clocks

All PLL modules require certain locking period, during which the output may not be stable. As a result, before selecting a specific PLL
output, the user program must check that the relevant lock bit is set before switching the clock.

The list below provides the names of the lock bits for SoC-PLL, Interface-PLL and 12S-PLL blocks.
* SOCPLL_LOCK in SOCPLL_STATUS_REG indicates the status for SoC-PLL

* INTFPLL_LOCK in INTFPLL_STATUS_REG indicates the status for Interface-PLL

* 12SPLL_LOCK in I2SPLL_STATUS_REG indicates the status for 12S-PLL

The following sections describe available configuration parameters for each PLL.
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6.11.4 Input Reference Clock

There are two sources for the input reference clock to the PLLs. Either the High-Frequency Crystal Clock or the Internal RC-32MHz
clock can be used as the reference clock.

The reference clock can be selected through REF_CLK_SEL in PLL_REF_CLK_CONFIG_REG Register.

6.11.5 SoC-PLL

6.11.5.1 Programming Sequence

The list below describes the programming sequence to be followed for achieving a particular output frequency.
1. Power-up the PLL through SOCPLL_PD in SOCPLL_CONFIG_REG1 Register.
2. Configure LDO Output Voltage through SOCPLL_LDO_PROG in PLL_LDO_CONFIG_REG register

a. If the Output intended frequency is greater than 200MHz it needs to be configured to 1.1V, else it needs to be configured to
1.05V.

3. Configure Frequency Range Selection through SOCPLL_RANGE_SEL in SOCPLL_CONFIG_REG1 Register.
4. Configure PLL Input Division Factor (NFAC) through SOCPLL_N in SOCPLL_CONFIG_REG2 Register.

* NFAC should be chosen such that FIN (VCO Input Frequency) is in the range of 0.9MHz to 1.1MHz as per the below equation.
FREF is the Input reference clock frequency to the PLL. (mathjax-inline(\W\ FIN = FREF/(NFAC+1))mathjax-inline)

5. Configure PLL Output Division Factor (PFAC) through SOCPLL_P which is present in SOCPLL_CONFIG_REG2 Register.
a. PFAC should be chosen from the following values - {1,3,7,15,31,127}.

b.PFAC should be chosen such that VCOFREQ (VCO Output Frequency) is in the range of 127MHz to 180MHz as per the be-
low equation. (mathjax-inline(\W\ VCOFREQ=FOUT*(PFAC+1))mathjax-inline)

6. Configure PLL Multiplication Factor (MFAC) through SOCPLL_M in SOCPLL_CONFIG_REG1 Register.
a.MFAC is derived from VCOFREQ, FIN parmaeters obtained in the above steps.

b. If the intended output frequency is less than or equal to 200MHz, then MFAC is derived as per the below equation. (mathjax-
inline(\W\ MFAC=floor(VCOFREQ/FIN)-1)mathjax-inline)

c. If the intended output frequency is greater than 200MHz, then MFAC is derived as per the below equation. (mathjax-inline(\\\
MFAC = floor(VCOFREQ/(2*FIN))-1)mathjax-inline)

7.Configure PLL Fractional Frequency Control Word (FCW) through SOCPLL_FCW which is present in SOCPLL_CONFIG_REG3
Register.

* FCW is derived from MFAC, VCOFREQ, FIN parameters obtained in the above steps. This derivation of FCW is as per the
below equation (mathjax-inline(\\ FCW = (VCOFREQ/FIN - MFAC -1)*24)mathjax-inline)

8. Enable the output clock through SOCPLL_CLK_EN in SOCPLL_CONFIG_REG1 Register.
9. Wait till the PLL output clock is stable by checking the SOCPLL_LOCK in SOCPLL_STATUS_REG Register.
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6.11.6 Interface-PLL

6.11.6.1 Programming Sequence

The list below describes the programming sequence to be followed for achieving a particular output frequency.
1. Power-up the PLL through INTFPLL_PD in INTFPLL_CONFIG_REG1 Register.
2. Configure LDO Output Voltage through INTFPLL_LDO_PROG in PLL_LDO_CONFIG_REG register

a. If the Output intended frequency is greater than 200MHz it needs to be configured to 1.1V, else it needs to be configured to
1.05V.

3. Configure Frequency Range Selection through INTFPLL_RANGE_SEL in INTFPLL_CONFIG_REG1 Register.
4. Configure PLL Input Division Factor (NFAC) through INTFPLL_N in INTFPLL_CONFIG_REG2 Register.

NFAC should be chosen such that FIN (VCO Input Frequency) is in the range of 0.9MHz to 1.1MHz as per the below equation.
FREF is the Input reference clock frequency to the PLL. (mathjax-inline(\\\ FIN = FREF/(NFAC+1))mathjax-inline)

5. Configure PLL Output Division Factor (PFAC) through INTFPLL_P which is present in INTFPLL_CONFIG_REG2 Register.
a. PFAC should be chosen from the following values - {1,3,7,15,31,127}.

b.PFAC should be chosen such that VCOFREQ (VCO Output Frequency) is in the range of 127MHz to 180MHz as per the be-
low equation. (mathjax-inline(\\\ VCOFREQ = FOUT*(PFAC+1))mathjax-inline)

6. Configure PLL Multiplication Factor (MFAC) through INTFPLL_M in INTFPLL_CONFIG_REG1 Register.
a.MFAC is derived from VCOFREQ, FIN parmaeters obtained in the above steps.

b. If the intended output frequency is less than or equal to 200MHz, then MFAC is derived as per the below equation. (mathjax-
inline(\\\ MFAC = floor(VCOFREQ/FIN)-1)mathjax-inline)

c. If the intended output frequency is greater than 200MHz, then MFAC is derived as per the below equation. (mathjax-inline(\\\
MFAC = floor(VCOFREQ/(2*FIN))-1)mathjax-inline)

7.Configure PLL Fractional Frequency Control Word (FCW) through INTFPLL_FCW which is present in INTFPLL_CONFIG_REG3
Register.

a.FCW is derived from MFAC, VCOFREQ, FIN parameters obtained in the above steps. This derivation of FCW is as per the
below equation. (mathjax-inline(\\ FCW = (VCOFREQ/FIN- MFAC-1)*24)mathjax-inline)

8. Enable the output clock through INTFPLL_CLK_EN in INTFPLL_CONFIG_REG1 Register.
9. Wait till the PLL output clock is stable by checking the INTFPLL_LOCK in INTFPLL_STATUS_REG Register.
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6.11.7 12S-PLL

The following Output frequencies can be generated using 12S-PLL
+ 256KHz

+ 512KHz

+ 768KHz

* 1.024MHz

* 1.4112MHz

2.048MHz
+ 2.8224MHz

3.072MHz

4.096MHz
* 4.2336MHz

4.608MHz
+ 5.6448MHz

6.144MHz
» 8.4672MHz

9.216MHz
* 11.2896MHz

12.288MHz
18.432MHz
24.576MHz

6.11.7.1 Programming Sequence

The list below describes the programming sequence to be followed for achieving a particular output frequency.
1. Power-up the PLL through I2SPLL_PD in I2SPLL_CONFIG_REG1 Register.
2.LDO Output Voltage has to be configured to 1.05V through I2SPLL_LDO_PROG in PLL_LDO_CONFIG_REG Register.
3. Configure PLL Input Division Factor (NFAC) through I12SPLL_N in I2SPLL_CONFIG_REG2 Register.
a.NFAC is derived as per the table below. FREF is the Input reference clock frequency to the PLL.

Table 6.4. N_FAC Derivation for I12S-PLL

S.No Fref (MHz) NFAC FIN (MHz)
1 9.6 10 0.96
2 13 13 1
3 16 16 1
4 19.2 20 0.96
5 26 26 1
6 32 32 1
7 38.4 40 0.96
8 40 40 1
9 52 52 1
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1.Configure PLL Multiplication Factor (MFAC), PLL Output Division Factors (PFAC1, PFAC2) and PLL Fractional Control word
(FCW). These parameters are derived as per the tables below based on the FIN derived in the above steps.

a. MFAC can be configured through 12SPLL_M in I2SPLL_CONFIG_REG1 Register.
b. PFAC1, PFAC2 can be configured through I12SPLL_P1, I2SPLL_P2 in I2SPLL_CONFIG_REG2 Register.
c. FCW can be configured through I2SPLL_FCW which is present in I2SPLL_CONFIG_REG3 Register.

Table 6.5. MFAC, FCW, PFAC1, PFAC2 Derivation for 12S-PLL with FIN = 1MHz

FIN (Mhz) MFAC FCW PFAC1 PFAC2 Output Freq (MHz)
2 0 24.576
3 0 18.432
5 0 12.288
7 0 9.216
11 0 6.144
15 0 4.608
17 0 4.096
73 11928

23 0 3.072
17 1 2.048
23 1 1.536

1 17 2 1.024
11 3 0.768
17 3 0.512
17 4 0.256
5 0 11.2896
7 0 8.4672
11 0 5.6448

67 12085

15 0 4.2336
23 0 2.8224
23 1 1.4112

Table 6.6. MFAC, FCW, PFAC1, PFAC2 Derivation for 12S-PLL with FIN = 0.96MHz

Fin(Mhz) M_Fac FCW P_Fac1 P_Fac2 Fout(Mhz)
2 0 24.576
3 0 18.432
5 0 12.288
0.96 76
7 0 9.216
11 0 6.144
15 0 4.608
13107
17 0 4.096
17 1 2.048
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2.Enable the output clock through I2SPLL_CLK_EN in I2SPLL_CONFIG_REG1 Register.
3. Wait till the PLL output clock is stable by checking the I2SPLL_LOCK in I2SPLL_STATUS_REG Register.

6.11.8 PLL Programming Baud Rate

The PLL programming Buad Rate has to be configured as described below before accessing the PLL Configuration Registers. This is
derived from the Processor clock as described in PLL_PROG_CTRL_REG register.

1. The maximum programming Baud rate should be 50 MHz.

6.11.9 Register Summary
Base_address = 0x4618_0000

Register Name Offset Description

Section 6.11.10.1 PLL_REF_CLK_CONFIG_REG 0x04 Reference Clock Configuration
Register

Section 6.11.10.2 PLL_LDO_CONFIG_REG 0x08 LDO Configuration Register
Section 6.11.10.3 SOCPLL_CONFIG_REG1 0x40 tse‘:f":"" Configuration Regis-
Section 6.11.10.4 SOCPLL_CONFIG_REG2 0x44 tse?g'P"" Configuration Regis-
Section 6.11.10.5 SOCPLL_CONFIG_REG3 0x48 tse‘;g'P"" Configuration Regis-
Section 6.11.10.6 SOCPLL_STATUS _REG 0x70 SoC-PLL Status Register
Section 6.11.10.7 INTFPLL_CONFIG_REGH1 0x80 :Qtteer'_'gace'PLL Configuration Reg-
Section 6.11.10.8 INTFPLL_CONFIG_REG2 0x84 :;‘tteegace'P"" Configuration Reg-
Section 6.11.10.9 INTFPLL_CONFIG_REG3 0x88 :Qttggace":"" Configuration Reg-
Section 6.11.10.10 INTFPLL_STATUS_REG 0xB0 Interface-PLL Status Register
Section 6.11.10.11 12SPLL_CONFIG_REG1 0xCO 12S-PLL Configuration Register1
Section 6.11.10.12 12SPLL_CONFIG_REG2 0xC4 12S-PLL Configuration Register2
Section 6.11.10.13 I12SPLL_CONFIG_REG3 0xC8 12S-PLL Configuration Register3
Section 6.11.10.14 [2SPLL_STATUS_REG 0xFO 12S-PLL Status Register

Base Address: 0x4008_0000

Table 6.7. Register Summary

Register Name Description

Section 6.11.10.15 PLL_PROG_CTRL_REG 0x0 PLL Programming Control Register
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6.11.10 Register Description

6.11.10.1 PLL_REF_CLK_CONFIG_REG

Table 6.8. Reference Clock Configuration Description

Bit Access Function Reset Value Description

31:16 - Reserved - It is recommended to write these bits to 0.

Specified the input reference clock for the
PLL's

0- XTAL_CLK

15:14 R/W REF_CLK_SEL 0
1 - Reserved

2-RC_32MHZ_CLK

3 - Reserved

13:0 - Reserved - It is recommended to write these bits to 0.

6.11.10.2 PLL_LDO_CONFIG_REG

Table 6.9. Common Control Register Description

Bit Access Function Reset Value Description

It is recommended to write

31:16 - Reserved B these bits to 0.

Specified the configuration of
SoC-PLL LDO output voltage

0-3 - Reserved
15:13 R/W SOCPLL_LDO_PROG 4 4 -1.05V
5-1.1V

6,7 - Reserved

Specified the configuration of
Interface-PLL LDO output volt-
age

0-3 - Reserved
12:10 R/W INTFPLL_LDO_PROG 4
4-1.05V
5-1.1V

6,7 - Reserved

Specified the configuration of
I12S-PLL LDO output voltage

0-3 - Reserved
9:7 R/W I2SPLL_LDO_PROG 4 4-1.05V
5-1.1V

6,7 - Reserved
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Access Function Reset Value Description

It is recommended to write

6:0 - Reserved B these bits to 0.

6.11.10.3 SOCPLL_CONFIG_REG1

Table 6.10. SOCPLL_CONFIG_REG1 Description

Bit Access Function Reset Value Description
31:16 - Reserved It is recommended to write these bits to 0.
15:6 R/W SOCPLL_M 179 Specifies the SoC-PLL Multiplication Factor.
5 - Reserved - It is recommended to write these bits to 0.
Writing 1 to this disables power to the SoC-PLL.
4 R/W SOCPLL_PD 0
Writing 0 to this enables power to the SoC-PLL.
Writing 1 to this enables SoC-PLL Output clock.
3 R/W SOCPLL_CLK_EN 1
Writing 0 to this disables SoC-PLL Output clock.
2 - Reserved - It is recommended to write these bits to 0.
Specifies the range for the Output frequency.
0 - Greater than 200MHz
1:0 R/W SOCPLL_RANGE_SEL 1

1 - Less than 200MHz

2,3 - Reserved

6.11.10.4 SOCPLL_CONFIG_REG2

Table 6.11. SOCPLL_CONFIG_REG2 Description

Bit Access Function Reset Value Description
31:16 - Reserved - It is recommended to write these bits to 0.
15:9 R/W SOCPLL_P 0 Specifies the SoC-PLL Output Division Factor
8:3 R/W SOCPLL_N 39 Specifies the SoC-PLL Input Division Factor
2:0 - Reserved - It is recommended to write these bits to 0.

6.11.10.5 SOCPLL_CONFIG_REG3

Table 6.12. SOCPLL_CONFIG_REG3 Description

Bit Access Function Reset Value Description
31:16 - Reserved - It is recommended to write these bits to 0.
15:2 R/W SOCPLL_FCW 0 Specifies the SoC-PLL Fractional Frequency Control Word
1:0 - Reserved - It is recommended to write these bits to 0.

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 55




SiWx917 Family Reference Manual
Clock Architecture

6.11.10.6 SOCPLL_STATUS_REG

Table 6.13. SOCPLL_STATUS_REG Description

Bit Access Function Reset Value Description

31:16 - Reserved -

Indicates the SoC-PLL Status
15 R SOCPLL_LOCK 0 0 - Not Locked
1 - Locked

14:0 R/W Reserved -

6.11.10.7 INTFPLL_CONFIG_REG1

Table 6.14. INTFPLL_CONFIG_REG1 Description

Bit Access Function Reset Value Description
31:16 - Reserved It is recommended to write these bits to 0.
15:6 R/W INTFPLL_M 179 Specifies the Interface-PLL Multiplication Factor.
5 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this disables power to the Interface-PLL.

4 R/W INTFPLL_PD 0
Writing O to this enables power to the Interface-PLL.
Writing 1 to this enables Interface-PLL Output clock.
3 R/W INTFPLL_CLK_EN 1
Writing 0 to this disables Interface-PLL Output clock.
2 - Reserved - It is recommended to write these bits to 0.
Specifies the range for the Output frequency.
0 - Greater than 200MHz
1:0 R/W INTFPLL_RANGE_SEL 1

1 - Less than 200MHz

2,3 - Reserved

6.11.10.8 INTFPLL_CONFIG_REG2

Table 6.15. INTFPLL_CONFIG_REG2 Description

Bit Access Function Reset Value Description
31:16 - Reserved - It is recommended to write these bits to 0.
15:9 R/W INTFPLL_P 0 Specifies the Interface-PLL Output Division Factor
8:3 R/W INTFPLL_N 39 Specifies the Interface-PLL Input Division Factor
2:0 - Reserved - It is recommended to write these bits to 0.

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 56




SiWx917 Family Reference Manual
Clock Architecture

6.11.10.9 INTFPLL_CONFIG_REG3

Table 6.16. INTFPLL_CONFIG_REG3 Description

Bit Access Function Reset Value Description
31:16 - Reserved - It is recommended to write these bits to 0.
15:2 R/W INTFPLL_FCW 0 Specifies the Interface-PLL Fractional Frequency Control Word
1:0 - Reserved - It is recommended to write these bits to 0.

6.11.10.10 INTFPLL_STATUS_REG

Table 6.17. INTFPLL_STATUS_REG Description

Bit Access Function Reset Value Description

31:16 - Reserved -

Indicates the Interface-PLL Status
15 R INTFPLL_LOCK 0 0 - Not Locked
1 - Locked

14:0 R/W Reserved -

6.11.10.11 12SPLL_CONFIG_REG1

Table 6.18. 12SPLL_CONFIG_REG1 Description

Bit Access Function Reset Value Description
31:16 - Reserved - It is recommended to write these bits to 0.
15:6 R/W 12SPLL_M 73 Specifies the 12S-PLL Multiplication Factor
5 - Reserved - It is recommended to write these bits to 0.
Writing 1 to this disables power to the 12S-PLL.
4 R/W I2SPLL_PD 0
Writing 0 to this enables power to the 12S-PLL.
3 - Reserved - It is recommended to write these bits to 0.
Writing 1 to this enables 12S-PLL Output clock.
2 R/W I2SPLL_CLK_EN 1
Writing 0 to this disables 12S-PLL Output clock.
1:0 - Reserved - It is recommended to write these bits to 0.

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 57




SiWx917 Family Reference Manual
Clock Architecture

6.11.10.12 12SPLL_CONFIG_REG2

Table 6.19. 12SPLL_CONFIG_REG2 Description

Bit Access Function Reset Value Description

31:16 } Reserved ) It is recommended to write these bits
to 0.

15:11 RIW 12SPLL_P1 11 Specifies the 12S-PLL Post Division
factor1

108 R/W 12SPLL_P2 0 Specifies the 12S-PLL Post Division
factor2

71 R/W 12SPLL_N 40 Specifies the [12S-PLL Input Division
factor
It is recommended to write these bits

0 - Reserved - t0 0

6.11.10.13 12SPLL_CONFIG_REG3

Table 6.20. 12SPLL_CONFIG_REG3 Description

Bit Access Function Reset Value Description
31:16 - Reserved - It is recommended to write these bits to 0.
15:2 R/W I2SPLL_FCW 14'd11928 Specifies the 12S-PLL Fractional frequency control word
1:0 - Reserved 0 It is recommended to write these bits to 0.

6.11.10.14 12SPLL_STATUS_REG

Table 6.21. 12SPLL_STATUS_REG Description

Bit Access Function Reset Value Description

31:16 - Reserved -

Indicates the 12S-PLL Status

15 R I2SPLL_LOCK 0 0 - Not Locked
1 - Locked

14:0 - Reserved -
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6.11.10.15 PLL_PROG_CTRL_REG

Table 6.22. PLL_PROG_CTRL_REG Description

Bit Access Function Reset Value Description

314 - Reserved - It is recommended to write these bits to 0.

Specifies the Programming Baud Rate w.r.t source clock
3:0 R/W BAUD_RATE 4

Programming_Baud_Rate = Processor_Clock/((BAUD_RATE+1)*2)

6.12 MCU HP Clock Architecture

6.12.1 General Description

The MCU HP (High Performance) domain contains the Cortex-M4F Processor, FPU, Debugger, MCU High Speed Interfaces, MCU HP
Peripherals, MCU HP DMA and MCU/NWP shareable Interfaces. This section describes the different clock sources possible for each
interface/peripheral and the Processor.

6.12.2 Features

» The clock sources used for MCU HP domain includes RC, RO, XTAL clocks in addition to the PLL generated high frequency clocks.
» A dedicated PLL is present for High Speed Interfaces like UART, etc.

A dedicated PLL is present for I2S interface with pre-defined frequencies.

» The frequency and clock source for High SPEED Interfaces and few Master Peripherals can be configured independently of the Pro-
cessor clock.

» A clock synchronous to the processor clock is generated which can be used for MCU ULP AHB and Peripherals.
» The Processor, FPU, SRAM and MCU HP AHB Bridge operates on the same clock.
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6.12.3 Functional Description

The sections below describes the clock architecture and the corresponding programming details. The following figure depicts the clock
sources present in MCU HP domain.

XTAL_CLK
X0

SOC_PLL_CLK
. INTE_PLL_CLK
Al L MCUHP_ULP_CLK
128 _PLL_CLK —_—
RC_32MHZ_CLK
RO_HF_CLK . )
MCU HP Domain MCU ULP Domain
DOUBLER_CLK
ULP Clock
Oscillators. RG_32KHZ_GLK
RO_32KHZ_CLK
XTAL_32KHZ_CLK MCUULP_PROC_CLK
« —

Figure 6.6. MCU HP Clocking Scheme Overview

The clocks to following blocks can be configured independently.
1. Processor
2.SPI PSRAM Controller
3. SPI Flash Controller
4. Low-Power Clock
5.UARTO
6. UART1
7.MVP
8. SPI/SSI Master
9.12S in Master Mode
10. Configurable Timers
11. Generic-SPI Master
12. Clock for MCU ULP Domain
13. External Clock

The following blocks use the processor clock.
1.ICACHE
2.DCACHE
3.MCU HP DMA
4. UDMA
5. Motor-Control PWM
6. Quadrature Encoder
7.12C
8.SSI-Slave
9. Random-Number-Generator
10. CRC Accelerator
11.Enhanced-GPIO
12.eFUSE

The following sections describe the clock architecture for each of the functionality mentioned above. The reference clock generated for
MCU-HP domain (MCUHP_REF_CLK) will be used in generation of the clocks for different peripherals/modules.
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6.12.4 Low-Power Clock

The source for low power clock is configured through SLEEP_CLK_SEL in MCUHP_CLK_CONFIG_REG4 Register. The Clock switch-
ing status can be read from MCUHP_SLEEP_CLK_SWITCHED in MCUHP_PLL_STATUS_REG Register.

RC 32KHZ_CLK \

A
»~

MCUHP_LP_CLK
XTAL_32KHZ_CLK —>

»
>

RO_32KHZ_CLK MCUHP_SLEEP_CLK‘ESWITCHED

1%

SLEEP_CLK_SEL

Figure 6.7. MCU-HP Low Power Clock Generation

6.12.5 Processor

The clock source and frequency for the Processor clock can be configured through MCUHP_M4_SOC_CLK_SEL and
MCUHP_M4_SOC_CLK_DIV_FAC in MCUHP_CLK_CONFIG_REG5 Register. The Clock switching status can be read through
MCUHP_M4_SOC_CLK_SWITCHED in MCUHP_PLL_STATUS_REG Register.

The 2" stage of Clock mux is used for switching from ultra-low power state (PS2) and is configured through
ULP_MODE_FUNC_SWITCH which is described in Section 9. Power Architecture. The MCUHP_M4 SOC_CLK_SWITCHED status is
valid only in PS4 state.

MCUHP_REF_CLK _ MCUHP_M4_SOC_CLK_SWITCHED
L -
SOC_PLL_CLK >
5
INTF_PLL_CLK MCUHP_PROC_CLK i
>

MCUHP_LP_CLK PROCESSOR_CLK

MCUHP_M4_SOC_CLK_DIV_FAC >

ULP_MODE_FUNG_SWITCH

Figure 6.8. MCU-HP Processor Clock Generation

MCUHP_M4_SOC_CLK_SEL

MCUULP_PROC_CLK
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6.12.6 SPI Flash Controller

There are multiple modes of generating the clock for SPI Flash controller. It can be synchronous or independent of the Processor. The
Clock switching status can be read through MCUHP_QSPI_CLK_SWITCHED in MCUHP_PLL_STATUS_REG Register. The status is
valid only when Independent clock source is selected.

» Synchronous with Processor Clock. An undivided version of the Processor clock as shown in the Processor clock generation will be
used in this mode.

» Configure MCUHP_QSPI_CLK_SYNC_EN in MCUHP_CLKEN_SET_REG3/MCUHP_CLKEN_CLEAR_REG3 Register.
* Independent of Processor clock.

» Clock source can be configured through MCUHP_QSPI_CLK_SEL in MCUHP_CLK_CONFIG_REG1 Register.

« Division factor can be configured through MCUHP_QSPI_CLK_DIV_FAC in MCUHP_CLK_CONFIG_REG1 Register.

» Output Clock with ODD/EVEN division factor can be selected through MCUHP_QSPI_CLK_ODD_SEL in MCUHP_CLK_CON-
FIG_REG2 Register.

» The clock to the controller can be disabled when not in use for efficient power consumption or before configuring the clock source
and frequency. The controller clock and AHB clock can be controlled independently.

» Configure MCUHP_QSPI_CLK_EN in MCUHP_CLKEN_SET_REG3/MCUHP_CLKEN_CLEAR_REG3 Register to enable/disable
the controller clock.

» Configure MCUHP_QSPI_AHB_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Register to enable/
disable the AHB Interface clock.

» Configure MCUHP_QSPI_CLK_DIV_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Register to enable/
disable the QSPI Divider clocks.

MCUHP_PROC_CLK :

MCUHP_QSPI2_GLK_EN

MCUHP_QSPI2_CTRL_CLK
MCUHP_QSPIZ_CLK_SYNC_EN
MCUHP_REF_CLK
e MCUHP_QSPIZ_CLK_DIV_FAC

MCUHP_QSPIZ_CLK_DIV_EN
INTF_PLL_CLK

j_
MCUHP_OSPI2_ GLK_EN

SOC_PLL_CLK MCUHP_QSPI2_CLK_ODD_SEL
MCUHP_QSPI2_CLK_DIV_FAG

MCUHP_QSPI2_CLK_SEL MCUHP_QSPI2_CLK DIV EN

»
>

MCUHP_QSPI2_CLK_SWITCHED

PROCESSORGLK e WMCUHP_QSPI2_AHB_CLK

MCUHP_QSPI2_AHB_CLK_EN

Figure 6.9. MCU-HP Flash Controller Clock Generation
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6.12.7 SPI PSRAM Controller

There are multiple modes of generating the clock for SPI PSRAM controller. It can be synchronous or independent of the Processor.
The Clock switching status can be read through MCUHP_QSPI2_CLK_SWITCHED in MCUHP_PLL_STATUS_REG Register. The sta-
tus is valid only when Independent clock source is selected.

» Synchronous with Processor Clock. An undivided version of the Processor clock as shown in the Processor clock generation will be
used in this mode.

» Configure MCUHP_QSPI2_CLK_SYNC_EN in MCUHP_CLKEN_SET_REG1/MCUHP_CLKEN_CLEAR_REG1 Register.
* Independent of Processor clock.

» Clock source can be configured through MCUHP_QSPI2_CLK_SEL in MCUHP_CLK_CONFIG_REGS6 Register.

+ Division factor can be configured through MCUHP_QSPI2_CLK_DIV_FAC in MCUHP_CLK_CONFIG_REGS6 Register.

» Output Clock with ODD/EVEN division factor can be selected through MCUHP_QSPI2_CLK_ODD_SEL in MCUHP_CLK_CON-

FIG_REGS6 Register.
» The clock to the controller can be disabled when not in use for efficient power consumption or before configuring the clock source

and frequency. The controller clock and AHB clock can be controlled independently.

» Configure MCUHP_QSPI2_CLK_EN in MCUHP_CLKEN_SET_REG1/MCUHP_CLKEN_CLEAR_REG1 Register to enable/disa-
ble the controller clock.

» Configure MCUHP_QSPI2_AHB_CLK_EN in MCUHP_CLKEN_SET_REG1/MCUHP_CLKEN_CLEAR_REG1 Register to enable/
disable the AHB Interface clock.

» Configure MCUHP_QSPI2_CLK_DIV_EN in MCUHP_CLKEN_SET_REG1/MCUHP_CLKEN_CLEAR_REG1 Register to enable/
disable the QSPI Divider clocks.

MCUHP_PROC_CLK :

MCUHP_QSPI2_GLK_EN

MCUHP_QSPI2_CTRL_CLK
MCUHP_QSPIZ_CLK_SYNC_EN
MCUHP_REF_CLK
e : MCUHP_QSPIZ_CLK_DIV_FAC j_

MCUHP_QSPIZ_CLK_DIV_EN
INTF_PLL_CLK

MCUHP_OSPI2_ GLK_EN
SOC_PLL_CLK MCUHP_QSPI2_CLK_ODD_SEL

MCUHP_QSPI2_CLK_DIV_FAC
MCUHP_QSPIZ_CLK_SEL MCUHP_QSPIZ_CLK_DIV_EN

»
>

MCUHP_QSPI2_CLK_SWITCHED

PROCESSORGLK e WMCUHP_QSPI2_AHB_CLK

MCUHP_QSPI2_AHB_CLK_EN

Figure 6.10. MCU-HP PSRAM Controller Clock Generation
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6.12.8 UARTO/UART1

The clocking scheme is similar for UARTO & UART1 controller except for the configuration registers. There are multiple modes of gen-
erating the clock for UARTO/UART1 Controller. The Clock switching status can be read through MCUHP_UARTO_CLK_SWITCH-
ED, MCUHP_UART1_CLK_SWITCHED in MCUHP_CLK_STATUS_REG Register.

+ Clock Generation
* Clock source can be configured through MCUHP_UARTO_CLK_SEL, MCUHP_UART1_CLK_SEL in MCUHP_CLK_CON-
FIG_REG2 Register.
* Division factor can be configured through MCUHP_UARTO_CLK DIV_FAC, MCUHP_UART1_CLK_DIV_FAC in
MCUHP_CLK_CONFIG_REG2 Register.
* Divided clock from a Clock swallow or Fractional Divider can be selected through
MCUHP_UARTO_FRAC_CLK_SEL, MCUHP_UART1_FRAC_CLK_SEL in MCUHP_CLK_CONFIG_REG2 Register.
» The clocks to the controller can be disabled when not in use for efficient power consumption or before configuring the clock source
and frequency. The controller clock and APB clock can be controlled independently.
» Configure MCUHP_UARTO_CLK_EN, MCUHP_UART1_CLK_EN in MCUHP_CLKEN_SET_REG1/
MCUHP_CLKEN_CLEAR_REG1 Register for enabling/disabling the Controller clock.

+ Configure MCUHP_UARTO_APB_CLK_EN, MCUHP_UART1_APB_CLK_EN in MCUHP_CLKEN_SET_REG1/
MCUHP_CLKEN_CLEAR_REG1 Register for enabling/disabling the APB clock.

MCUHP_UART0 CLK

MCUHP_REF_CLE
' REF | , MCUHF_UARTI_CLK

SOC_PLL_CLK

INTE_FLL CLK

MEUHF_UARTD_CLK_SEL/
MEURF_UART_CLK_SEL

MCUHP_UARTO_CLK_SWITCHED
MCUHF_UARTI_CLK_SWITCHED

MCUHP_UARTO APB_CLK
PROCESSOR_CLK MCUHP_UART!_APE_CLK
- Y

Figure 6.11. MCU-HP UARTO0/UART1 Clock Generation
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6.12.9 SPI/ SSI Primary

There are multiple clock sources for SPI/SSI Primary Controller. The Clock switching status can be read through
MCUHP_SSI_MST_SCLK_SWITCHED in MCUHP_PLL_STATUS_REG Register.

» Clock Generation
» Clock source can be configured through MCUHP_SSI_CLK_SEL in MCUHP_CLK_CONFIG_REG1 Register.
+ Division factor can be configured through MCUHP_SSI_CLK_DIV_FAC in MCUHP_CLK_CONFIG_REG1 Register.

» The clocks to the controller can be disabled when not in use for efficient power consumption or before configuring the clock source
and frequency. The controller clock and APB clock can be controlled independently.
» Configure MCUHP_SSI_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Register for enabling/disa-
bling the Controller clock.

» Configure MCUHP_SSI_APB_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Register for enabling/
disabling the APB clock.

MCUHP_REF CLK \

Y

MCUHP_SSI_CTRL_CLK

SOC_PLL_CLK >

Y

INTF PLL CLK MCUHP_SSI_CLK_DIV_FAC

MCUHP_SSI_CLK_EN

MCUHP_SSI_CLK_SEL

Y

MCUHP_SSI_MST_SCLK_SWITCHED

PROCESSOR_CLK ‘. MCUHP_SSI_APB_CLK

MCUHP_SSI_APB_CLK_EN

Figure 6.12. MCU-HP SPI/SSI Primary Clock Generation
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6.12.10 I2S Controller

There are multiple clock sources for 12S Controller which is used in Primary Mode. The Clock switching status can be read through
MCUHP_I2S_CLK_SWITCHED in MCUHP_PLL_STATUS_REG Register.

¢ Clock Generation

* 128 Secondary clock is derived from the external Primary Device through GPIO PAD's.
» Clock source can be configured through MCUHP_I2S_CLK_SEL in MCUHP_CLK_CONFIG_REG5 Register.
« Division factor can be configured through MCUHP_I12S_CLK_DIV_FAC in MCUHP_CLK_CONFIG_REGS5 Register.

» The clocks to the controller can be disabled when not in use for efficient power consumption or before configuring the clock source
and frequency. The controller clock and APB clock can be controlled independently.
» Configure MCUHP_I2S_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Register for enabling/disa-
bling the Controller clock.
» Configure MCUHP_I2S_APB_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG?2 Register for enabling/
disabling the APB Interface clock.
* In addition to the above, the 12S Interface clock can be disabled.
» Configure MCUHP_I2S_INTF_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Register for enabling/
disabling the Interface clock.

» The Primary/Secondary mode is configured through MCUHP_I2S_MASTER_SLAVE_MODE in MCUHP_MISC_CONFIG_3 Regis-
ter.

125 Slave Clock

ﬁ MCUHP_I25_CTRL_CLK
™

B ;

MCUHP_I28_MASTER_SLAVE_MODE

12S_PLL_CLK —

MCUHP_I2S_CLK_DIV_FAC
MCUHP_I25_CLK_EN

MCUHP_I2S_CLK_SEL

MCUHP_I2S_CLK_SWITCHED
>

PROCESSOR_CLK m MCUHP_I25_APB_CLK
‘;U >

MCUHP_I2S_APB_CLK_EN

Figure 6.13. MCU-HP 12S Clock Generation
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6.12.11 Configurable Timers

There are multiple clock sources for Configurable Timers. The Clock switching status can be read through MCUHP_CT_CLK_SWITCH-
ED in MCUHP_PLL_STATUS_REG Register.
* Clock Generation
» Clock source can be configured through MCUHP_CT_CLK_SEL in MCUHP_CLK_CONFIG_REGS5 Register.
+ Division factor can be configured through MCUHP_CT_CLK_DIV_FAC in MCUHP_CLK_CONFIG_REGS5 Register.
» The clocks to the controller can be disabled when not in use for efficient power consumption or before configuring the clock source
and frequency.
» Configure MCUHP_CT_CLK_EN in MCUHP_CLKEN_SET_REG1/MCUHP_CLKEN_CLEAR_REG1 Register for enabling/disa-
bling the Controller clock.
» Configure MCUHP_CT_PCLK_EN in MCUHP_CLKEN_SET_REG1/MCUHP_CLKEN_CLEAR_REG1 Register for enabling/disa-
bling the Controller clock.

MCUHP_REF_CLK _;\
> MCUHP_CT CLK
. A .
SOC_PLL_CLK - > >
>
MCUHP_CT_CLK_DIV_FAC
INTF_PLL_CLK > MCUHP_CT CLK_EN

MCUHP_CT_CLK_SEL

MCUHP_CT_CLK_SWITCHED

Y

Figure 6.14. MCU-HP Configurable Timer Clock Generation

6.12.12 MVP

The MVP clock is generated using the Processor Clock.
» The clock to the controller can be disabled when not in use for efficient power consumption

» Configure MCUHP_MVP_CLK_EN in MCUHP_CLKEN_SET_REG1/MCUHP_CLKEN_CLEAR_REG1 Register for enabling/disa-
bling the Controller clock.

> DIV(/2) >
MCUHP_PROC_CLK MCUHP_MVP_CTRL_CLK

MCUHP_MVP_CLK_EN

Figure 6.15. MCUHP MVP
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6.12.13 Generic SPI Primary

There are multiple clock sources for Generic SPI Primary Controller. The Clock switching status can be read through
MCUHP_GEN_SPI_MST1_SCLK_SWITCHED in MCUHP_PLL_STATUS_REG Register.

» Clock Generation
» Clock source can be configured through MCUHP_GSPI_MST1_SCLK_SEL in MCUHP_CLK_CONFIG_REG1 Register.
» The clocks to the APB Interface can be disabled when not in use for efficient power consumption.

+ Configure MCUHP_GSPI_APB_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Register for ena-
bling/disabling the Controller clock.

MCUHP_REF_CLK > MCUHP_GSPI_CTRL_CLK
A .
SOC_PLL_CLK - ”
>
INTF_PLL_CLK -

MCUHP_GSPI_MST1_SCLK_SEL

MCUHP_GEN_SPI_MST1_SCLK_SWITCHED
e

PROCESSOR_CLK m MCUHP_GSPI_APB_CLK
. »
rv >

MCUHP_GSPI_APB_CLK_EN

Figure 6.16. MCU-HP GSPI Clock Generation

6.12.14 MCU-ULP SoC Clock

There is only one clock sources for MCU ULP Clock from MCU HP domain. This can be used only in PS4 power state.

+ Clock Generation
» The Processor clock used in PS4 state as shown in the Processor clock generation will be used as the clock source.
« Division factor can be configured through MCUHP_ULP_DIV_FAC in MCUHP_CLK_CONFIG_REG4 Register.
» The divided clock can be selected through MCUHP_ULP_CLK_SEL in MCUHP_CLK_CONFIG_REGS5 Register.

» The clocks to the controller can be disabled when not in use for efficient power consumption or before configuring the clock source
and frequency.

« Configure MCUHP_ULP_CLK_EN in MCUHP_CLK_EN_SET_REG1/MCUHP_CLK_EN_CLEAR_REGH1 Register.

A
>

MCUHP_ULP_CLK_DIV_FAC

MCUHP_ULP_CLK_EN
PROCESSOR_CLK \ MCUHP_ULP_CLK
| ]

>

MCUHP_ULP_CLK_SEL

A
r

MGUHP_ULP_GLK_DIV_FAC
MCUHP_ULP_CLK_EN

Figure 6.17. MCU-HP ULP Clock Generation
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6.12.15 External Clock

There are multiple source for generating

the clock for External components through GPIO PAD's. The Clock switching status can be

read through MCUHP_EXT_CLK_SWITCHED in MCUHP_PLL_STATUS_REG Register.

* Clock Generation

» Clock source can be configured through MCUHP_EXT_CLK_SEL in MCUHP_CLK_CONFIG_REG3 Register.
+ Division factor can be configured through MCUHP_EXT_CLK_DIV_FAC in MCUHP_CLK_CONFIG_REG3 Register.
» The clocks to the external components can be disabled when not in use for efficient power consumption or before configuring the

clock source and frequency.

» Configure MCUHP_EXT_CLK_EN in MCUHP_CLK_CONFIG_REG3 Register for enabling/disabling the clock.
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XTAL_CLK

A 4

RO_HF_CLK

Y

Y

DOUBLER_CLK

MCUHP_EXT_CLK _
»

RC_32KHZ_CLK

\ 4

MCUHP_EXT_CLK_DIV_FAC
MCUHP_EXT_CLK_EN

XTAL_32KHZ_CLK

4

RO_32KHZ CLK

A 4

.
>

MCUHP_EXT_CLK_SWITCHED

SOC_PLL CLK

12S_PLL_CLK

\ 4

INTF_PLL_CLK
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6.12.16 Static Clock Gated Domains

The clock to the domains which operate on the processor clock can be disabled when not in use for efficient power management. Be-
low mentioned are the programming details for the same.

ICACHE: Configure MCUHP_ICACHE_CLK_EN in MCUHP_CLKEN_SET_REG3/MCUHP_CLKEN_CLEAR_REG3 Register for en-
abling/disabling the clock to ICACHE module.

MCU HP DMA: Configure MCUHP_DMA_CLK_EN in MCUHP_CLKEN_SET_REG1/MCUHP_CLKEN_CLEAR_REG1 Register for

enabling/disabling the clock to DMA module.

Random-Number-Generator: Configure MCUHP_RNG_CLK_EN in MCUHP_CLKEN_SET_REG1/

MCUHP_CLKEN_CLEAR_REG1 Register for enabling/disabling the clock to Random-Number-Generator module.

CRC Accelerator: Configure MCUHP_CRC_CLK_EN in MCUHP_CLKEN_SET_REG1/MCUHP_CLKEN_CLEAR_REG1 Register

for enabling/disabling the clock to CRC Accelerator module.

UDMA: Configure MCUHP_UDMA_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Register for ena-

bling/disabling the clock to UDMA module.

Motor-Control PWM: Configure MCUHP_MCPWM_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2

Register for enabling/disabling the clock to Motor-Control PWM module.(whether to keep)

Quadrature Encoder: Configure MCUHP_QE_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Regis-

ter for enabling/disabling the clock to Quadrature Encoder module.

I2C - 2x:

» Configure MCUHP_I2C1_APB_CLK_EN, MCUHP_I2C0_APB_CLK_EN in MCUHP_CLKEN_SET_REG2/
MCUHP_CLKEN_CLEAR_REG2 Register for enabling/disabling the clock to 12C APB Interface.

» Configure MCUHP_I2C1_CLK_EN, MCUHP_|2C0_CLK_EN in MCUHP_CLKEN_SET_REG3/MCUHP_CLKEN_CLEAR_REG3
Register for enabling/disabling the clock to I2C Controller.

SSI-SLV:

» Configure MCUHP_SSI_SLV_APB_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Register for en-
abling/disabling the clock to 12C APB Interface.

» Configure MCUHP_SSI_SLV_CLK_EN in MCUHP_CLKEN_SET_REG2/MCUHP_CLKEN_CLEAR_REG2 Register for enabling/
disabling the clock to 12C Controller.

Enhanced-GPIO: Configure MCUHP_EGPIO_CLK_EN in MCUHP_CLKEN_SET_REG3/MCUHP_CLKEN_CLEAR_REG3 Register

for enabling/disabling the clock to Enhanced-GPIO module.

eFUSE: Configure MCUHP_EFUSE_CLK_EN in MCUHP_CLKEN_SET_REG3/MCUHP_CLKEN_CLEAR_REG3 Register for ena-
bling/disabling the clock to eFUSE module.
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6.12.17 Register Summary
Base Address: 0x4600_0000

Register Name Offset Description
Section 6.12.18.1 CLKEN_SET_REGH1 0x00 Clock Enable Set Register 1
Section 6.12.18.2 CLKEN_CLEAR_REG1 0x04 Clock Enable Clear Register 1
Section 6.12.18.3 CLKEN_SET_REG2 0x08 Clock Enable Set Register 2
Section 6.12.18.4 CLKEN_CLEAR_REG2 0x0C Clock Enable Clear Register 2
Section 6.12.18.5 CLKEN_SET_REG3 0x10 Clock Enable Set Register 3
Section 6.12.18.6 CLKEN_CLEAR_REG3 0x14 Clock Enable Clear Register 3
Section 6.12.18.7 CLK_CONFIG_REG1 0x18 Clock Configuration Register 1
Section 6.12.18.8 CLK_CONFIG_REG2 0x1C Clock Configuration Register 2
Section 6.12.18.9 CLK_CONFIG_REG3 0x20 Clock Configuration Register 3
Section 6.12.18.10 CLK_CONFIG_REG4 0x24 Clock Configuration Register 4
Section 6.12.18.11 CLK_CONFIG_REG5 0x28 Clock Configuration Register 5
Section 6.12.18.15 DYN_CLK_GATE_DISABLE_REG 0x44 Dynamic Clock Gating Disable Register
Section 6.12.18.16 PLL_ENABLE_SET REG 0x50 PLL Enable Set Register
Section 6.12.18.17 PLL_ENABLE_CLEAR_REG 0x54 PLL Enable Clear Register
Section 6.12.18.18 PLL_STAT_REG 0x58 PLL Enable status Register
Section 6.12.18.19 PLL_LOCK_INT_MASK_REG 0X5c PLL Lock Interrupt Mask Register
Section 6.12.18.20 PLL_LOCK_INT_CLR_REG 0x60 PLL Lock Interrupt Clear Register
Section 6.12.18.21 PLL_LOCK_INT_DATA_REG 0x64 PLL Lock Interrupt Data Register
Section 6.12.18.22 SLEEP_CALIB_REG 0x68 Sleep Calibration Register
Section 6.12.18.23 CLK_CALIB_CTRL_REG1 0x6C Clock Calibration Control Register 1
Section 6.12.18.24 CLK_CALIB_CTRL_REG2 0x70 Clock Calibration Control Register 2
Section 6.12.18.25 CLK_CALIB_STS_REG1 0x74 Clock Calibration Status Register 1
Section 6.12.18.26 CLK_CALIB_STS_REG2 0x78 Clock Calibration Status Register 2
Section 6.12.18.27 CLK_CONFIG_REG6 0x7C Clock Configuration Register 6
Section 6.12.18.28 DYN_CLK_GATE_DISABLE_REG2 0x80 Dynamic Clock Gating Disable Register 2
Section 6.12.18.29 PLL_LOCK_INT_STATUS_REG 0x84 PLL Lock Interrupt Status Register
Section 6.12.18.30 MCUHP_SLEEP_CALIB_REG2 0x88 Read only Sleep Calibration Register

Base Address: 0x 4600_8000

Table 6.23. List of Registers

Register Name Offset Description
Section 6.12.18.12 MCUHP_MISC_CONFIG_1 |0x14 Miscellaneous Clock Configuration Register1
Section 6.12.18.13 MCUHP_MISC_CONFIG_2 |0x34 Miscellaneous Clock Configuration Register2
Section 6.12.18.14 . ) . .
MCUHP_MISC_CONFIG_3 0x44 Miscellaneous Clock Configuration Register3
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6.12.18 Register Description

6.12.18.1 CLKEN_SET_REG1

Table 6.24. MCUHP_CLKEN_SET_REG1 Description

Default

Bit Access Function Description
Value

Writing 1 to this enables clock to MCU-ULPDo-
31 | RW |MCUHP_ULP_CLK_EN 0 main.
Writing 0 to this has no effect.

This bit decides whether to consider negedge of
host_clk_available in the generation of clock ena-

30 R/W | MCUHP_MASK_HOST_CLK_AVAILABLE_FIX 0 ble for host_clk gate in host mux
1'b1 => Don't consider
1'b0 => Invalid

29 R/W | Reserved 0 Reserved

When MCUHP_MASK_HOST_CLK_WAIT_FIXis
1'b1, this bit decides whether to count for 32 or 16
xtal clock cycles to come out of WAIT state in host
mux FSM

1'b1 => Wait for 32 clock cycles

1'b0 => Invalid

28 | RW |MCUHP_MASK31 HOST CLK_CNT 0

This bit decides whether to wait for a fixed number
of xtal clock cycles(based on
MCUHP_MASK31_HOST_CLK_CNT) or wait for a
27 R/W | MCUHP_MASK HOST_CLK _WAIT_FIX 0 internally generated signal to come out of WAIT
state in host mux FSM

1'b1 => Wait for fixed number of xtal clk cycles

1'b0 => Invalid
26 R/W | Reserved 0 Reserved
Writing 1 to this enables clock to MVP.
25 R/W | MCUHP_MVP_CLK_EN 0
Writing 0 to this has no effect.
Writing 1 to this enables clock to DCache.
24 R/W | MCUHP_DCACHE_CLK_EN 1
Writing 0 to this has no effect.
Writing 1 to this enables clock to GNSS memory
23 R/W | MCUHP_GNSS_MEM_CLK_ENABLE 0

Writing 0 to this has no effect.

Writing 1 to this enables clock to Random-Num-
22 | RW |MCUHP_RNG_CLK_EN o |ber-Generator.
Writing 0 to this has no effect.

21 R/W | Reserved 0 Reserved
20 - Reserved - It is recommended to write this bit to 0.
19 R/W | Reserved 0 Reserved

Writing 1 to this enables clock to CRC Accelerator.
18 R/W | MCUHP_CRC_CLK_EN 0

Writing 0 to this has no effect.
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Bit

17

Access

R/W

Function

MCUHP_SDIO_SYS_HCLK_ENABLE

Default
Value

Description

Writing 1 to this enables clock to sdio AHB inter-
face

Writing 0 to this has no effect.

16

R/W

MCUHP_IID_CLK_ENABLE

Writing 1 to this enables clock to IID.

Writing 0 to this has no effect.

15

Reserved

It is recommended to write this bit to 0.

14

MCUHP_SOC_PLL_SPI_CLK_ENABLE

Writing 1 to this enables clock for SOC PLL SPI

Writing 0 to this has no effect.

13

R/W

MCUHP_DMA_CLK_EN

Writing 1 to this enables clock to DMA.

Writing 0 to this has no effect.

12

MCUHP_ICACHE_CLK_2X_ENABLE

Writing 1 to this enables 2X clock for Icache

Writing 0 to this has no effect.

1"

R/W

MCUHP_ICACHE_CLK_ENABLE

Writing 1 to this enables clock for Icache

Writing 0 to this has no effect.

10

R/W

MCUHP_CT_PCLK_EN

Writing 1 to this enables clock to Configurable
Timers APB interface.

Writing 0 to this has no effect.

R/wW

MCUHP_CT_CLK_EN

Writing 1 to this enables clock to Configurable
Timers.

Writing 0 to this has no effect.

Reserved

It is recommended to write these bits to 0.

R/W

MCUHP_QSPI2_CLK_EN

Writing 1 to this enables clock to QSPI from dy-
namic mux

Writing 0 to this has no effect.

MCUHP_QSPI2_CLK_SYNC_EN

Writing 1 to this enables SPI PSRM Controller
clock in synchronous with Processor Clock.

Writing 0 to this has no effect.

R/W

MCUHP_QSPI2_AHB_CLK_EN

Writing 1 to this enables clock to AHB Interface for
SPI PSRAM Controller.

Writing 0 to this has no effect.

MCUHP_QSPI2_CLK_DIV_EN

Writing 1 to this enables clock to Clock dividers for
SPI PSRAM Controller.

Writing 0 to this has no effect.

R/W

MCUHP_UART1_CLK_EN

Writing 1 to this enables clock to UART1 Control-
ler.

Writing 0 to this has no effect.

MCUHP_UART1_APB_CLK_EN

Writing 1 to this enables clock to UART1 APB In-
terface.

Writing 0 to this has no effect.
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Default

Value Description

Bit Access Function

Writing 1 to this enables clock to USARTO Control-

1 R/W | MCUHP_USARTO_CLK_EN 0 ler.
Writing 0 to this has no effect.

Writing 1 to this enables clock to USARTO APB In-

0 RW | MCUHP_USARTO _APB_CLK_EN 0 terface.
Writing 0 to this has no effect.
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6.12.18.2 CLKEN_CLEAR_REG1

Table 6.25. MCUHP_CLKEN_CLEAR_REG1 Description

Default

Function Value Description

Writing 1 to this disables clock to MCU-
31 RW |MCUHP_ULP_CLK_EN 0 ULPDomain.
Writing 0 to this has no effect.

Writing 1 to this bit clears the respec-
tive bit in
30 R/W | MCUHP_MASK_HOST_CLK_AVAILABLE_FIX 0 MCUHP_CLKEN_SET_REGH1 register

Writing 0 to this has no effect.

29 R/W | Reserved 0 Reserved
Writing 1 to this bit clears the respec-
tive bit in

28 R/W | MCUHP_MASK31_HOST_CLK_CNT 0 MCUHP_CLKEN_SET_ REGH1 register

Writing 0 to this has no effect.

Writing 1 to this bit clears the respec-
tive bitin
27 R/W | MCUHP_MASK_HOST_CLK_WAIT_FIX 0 MCUHP_CLKEN_SET_REGH1 register

Writing 0 to this has no effect.

26 R/W Reserved 0 Reserved

Writing 1 to this disables clock to MVP.
25 R/W | MCUHP_MVP_CLK_EN 0
Writing 0 to this has no effect.

Writing 1 to this disables clock to
24 | RMW |MCUHP_DCACHE_CLK_EN 1 DCache.
Writing 0 to this has no effect.

Writing 1 to this disables clock to
23 | RMW |MCUHP_GNSS_MEM_CLK_ENABLE o |GNSS memory
Writing 0 to this has no effect.

Writing 1 to this disables clock to Ran-
22 | RW |MCUHP_RNG_CLK EN o  dom-Number-Generator.
Writing 0 to this has no effect.

21 R/W Reserved 0 Reserved
20 ) Reserved ) g is recommended to write these bits to
19 R/W Reserved 0 Reserved

Writing 1 to this disables clock to CRC
18 | RMW |MCUHP_CRC_CLK_EN o |Accelerator.
Writing 0 to this has no effect.

Writing 1 to this disables clock to sdio
17 | RMW |MCUHP_SDIO_SYS HCLK_ENABLE o  |AHBinterface
Writing 0 to this has no effect.
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Bit Access

16 R/W

Function

MCUHP_IID_CLK_ENABLE

Default
Value

Description

Writing 1 to this disables clock to IID.

Writing 0 to this has no effect.

Reserved

It is recommended to write this bit to 0.

14 R/W

MCUHP_SOC_PLL_SPI_CLK_ENABLE

Writing 1 to this disables clock for SOC
PLL SPI

Writing 0 to this has no effect.

13 R/W

MCUHP_DMA_CLK_EN

Writing 1 to this disables clock to DMA.

Writing 0 to this has no effect.

12 R/W

MCUHP_ICACHE_CLK_2X_ENABLE

Writing 1 to this disables 2X clock for
Icache

Writing 0 to this has no effect.

11 R/W

MCUHP_ICACHE_CLK_ENABLE

Writing 1 to this disables clock for Ic-
ache

Writing 0 to this has no effect.

10 R/W

MCUHP_CT_PCLK_EN

Writing 1 to this disables clock to Con-
figurable Timers APB interface.

Writing 0 to this has no effect.

9 R/W

MCUHP_CT_CLK_EN

Writing 1 to this disables clock to Con-
figurable Timers.

Writing 0 to this has no effect.

Reserved

It is recommended to write these bits to
0.

7 R/W

MCUHP_QSPI2_CLK_SYNC_EN

Writing 1 to this enables SPI PSRM
Controller clock in asynchronous with
Processor Clock.

Writing 0 to this has no effect.

6 R/W

MCUHP_QSPI2_CLK_EN

Writing 1 to this disables clock to QSPI
from dynamic mux

Writing 0 to this has no effect.

5 R/W

MCUHP_QSPI2_AHB_CLK_EN

Writing 1 to this disables clock to AHB
Interface for SPI PSRAM Controller.

Writing 0 to this has no effect.

4 R/W

MCUHP_QSPI2_CLK_DIV_EN

Writing 1 to this disables clock to Clock
dividers for SPI PSRAM Controller.

Writing 0 to this has no effect.

3 R/W

MCUHP_UART1_CLK_EN

Writing 1 to this disables clock to
UART1 Controller.

Writing 0 to this has no effect.

2 R/W

MCUHP_UART1_APB_CLK_EN

Writing 1 to this disables clock to
UART1 APB Interface.

Writing 0 to this has no effect.
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Bit Access Function DBE Description
Value
Writing 1 to this disables clock to
1 RW | MCUHP_UARTO_CLK_EN 0  |UARTO Controller.
Writing 0 to this has no effect.
Writing 1 to this disables clock to
0 RW |MCUHP_UARTO APB_CLK_EN 0 UARTO APB Interface.
Writing 0 to this has no effect.
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6.12.18.3 CLKEN_SET_REG2

Table 6.26. MCUHP_CLKEN_SET_REG2 Description

Default Val-

Function ue Description
31 R/W Reserved 0 Reserved
30 R/W Reserved 0 Reserved
29 R/W Reserved 0 Reserved

Writing 1 to this enables clock to PLL in-
28 RW | MCUHP_PLL_INTF_CLK_EN 0 terface.
Writing 0 to this has no effect.

Writing 1 to this enables clock to ROM.
27 R/W MCUHP_ROM_CLK_ENABLE 0
Writing 0 to this has no effect.

Writing 1 to this enables clock to ULP
26 RW | MCUHP_MEM_CLK_ULP_ENABLE 0 memory
Writing 0 to this has no effect.

25 R/W Reserved 0 Reserved

Writing 1 to this enables clock to SPI/SSI
24 RW  |MCUHP_SSI_CLK_EN 0 Primary Controller.
Writing 0 to this has no effect.

Writing 1 to this enables clock to SPI/SSI
23 RW  |MCUHP_SSI_APB_CLK_EN 0 Primary APB Interface.
Writing 0 to this has no effect.

Writing 1 to this enables clock to arm
22 R/W MCUHP_ARM_CLK_ENABLE 0
Writing 0 to this has no effect.

Writing 1 to this enables clock to EGPIO
21 RW |MCUHP_EGPIO_PCLK_ENABLE 0 APB Interface.
Writing 0 to this has no effect.

Writing 1 to this enables clock to SGPIO
20 RW |MCUHP_SGPIO_PCLK_ENABLE 0 APB Interface.
Writing 0 to this has no effect.

19 - Reserved - It is recommended to write this bit to 0.

Writing 1 to this enables clock to Motor-
18 RW  |MCUHP_MCPWM_CLK_EN 0 Control PWM.
Writing 0 to this has no effect.

Writing 1 to this enables clock to Quadra-
17 R/W MCUHP_QE_CLK_EN 0 ture Encoder APB interface.
Writing 0 to this has no effect.

16 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enables clock to 12S APB
15 RW  |MCUHP_I2S_APB_CLK_EN 0 Interface.
Writing 0 to this has no effect.
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Bit Access Function Defazlet Rk Description

Writing 1 to this enables clock to 12S Inter-
14 R/W |MCUHP_I2S_INTF_CLK_EN 0 face.

Writing 0 to this has no effect.

Writing 1 to this enables clock to 12S Con-
13 R/W MCUHP_I2S_CLK_EN 0 troller in Master Mode.

Writing 0 to this has no effect.

Writing 1 to this enables clock to AHB In-
12 R/W MCUHP QSPI AHB CLK EN 1 terface for SPI Flash Controller.
Writing 0 to this has no effect.

Writing 1 to this enables clock to Clock di-
11 R/W MCUHP QSPI CLK DIV EN 1 viders for SPI Flash Controller.
Writing 0 to this has no effect.

Writing 1 to this enables clock to SSI Sec-
10 RW |MCUHP_SSI_SLV_CLK_EN 0 ondary Controller.
Writing 0 to this has no effect.

Writing 1 to this enables clock to SSI Sec-
9 RMW |MCUHP_SSI_SLV_APB_CLK_EN 0 ondary APB Interface.
Writing 0 to this has no effect.

Writing 1 to this enables clock to 12C-1 .
8 RW | MCUHP_I2C1_APB_CLK_EN 0

Writing 0 to this has no effect.

Writing 1 to this enables clock to 12C-0.
7 R/W MCUHP_I2C_APB_CLK_EN 0

Writing 0 to this has no effect.

Writing 1 to this enables clock to Micro-
6 RW |MCUHP_UDMA_CLK_EN 0 DMA.
Writing 0 to this has no effect.

5:4 - Reserved - It is recommended to write these bits to 0.
3 R/W Reserved 0 Reserved
2 R/W Reserved 0 Reserved
1 R/W Reserved 0 Reserved

Writing 1 to this enables clock to Generic-
0 RW |MCUHP_GSPI_APB_CLK_EN 0 SPI Primary APB Interface.
Writing 0 to this has no effect.
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6.12.18.4 CLKEN_CLEAR_REG2

Table 6.27. MCUHP_CLKEN_CLEAR_REG2 Description

Default Val-

Function ue Description
31 R/W Reserved 0 Reserved
30 R/W Reserved 0 Reserved
29 R/W Reserved 0 Reserved

Writing 1 to this disables clock to PLL in-
28 RW | MCUHP_PLL_INTF_CLK_EN 0 terface.
Writing 0 to this has no effect.

Writing 1 to this disables clock to ROM.
27 R/W MCUHP_ROM_CLK_ENABLE 0
Writing 0 to this has no effect.

Writing 1 to this disables clock to ULP
26 RW | MCUHP_MEM_CLK_ULP_ENABLE 0 memory
Writing 0 to this has no effect.

25 R/W Reserved 0 Reserved

Writing 1 to this disables clock to SPI/SSI
24 RW  |MCUHP_SSI_CLK_EN 0 Primary Controller.
Writing 0 to this has no effect.

Writing 1 to this disables clock to SPI/SSI
23 RW  |MCUHP_SSI_APB_CLK_EN 0 Primary APB Interface.
Writing 0 to this has no effect.

Writing 1 to this disables clock to arm
22 R/W MCUHP_ARM_CLK_ENABLE 0
Writing 0 to this has no effect.

Writing 1 to this disables clock to EGPIO
21 |RW MCUHP_EGPIO_PCLK_ENABLE 0 APB Interface.
Writing 0 to this has no effect.

Writing 1 to this disables clock to SGPIO
20 |RW MCUHP_SGPIO_PCLK_ENABLE 0 APB Interface.
Writing 0 to this has no effect.

19 - Reserved - It is recommended to write this bit to 0.

Writing 1 to this disables clock to Motor-
18 RW  |MCUHP_MCPWM_CLK_EN 0 Control PWM.
Writing 0 to this has no effect.

Writing 1 to this disables clock to Quadra-
17 RW |MCUHP_QE_CLK_EN 0 ture Encoder.
Writing 0 to this has no effect.

16 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this disables clock to 12S APB
15 RW  |MCUHP_I2S_APB_CLK_EN 0 Interface.
Writing 0 to this has no effect.
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Bit Access Function Defazlet Rk Description

Writing 1 to this disables clock to 12S Inter-
14 R/W |MCUHP_I2S_INTF_CLK_EN 0 face.

Writing 0 to this has no effect.

Writing 1 to this disables clock to 12S Con-
13 R/W MCUHP_I2S_CLK_EN 0 troller in Master Mode.

Writing 0 to this has no effect.

Writing 1 to this disables clock to AHB In-
12 R/W MCUHP QSPI AHB CLK EN 1 terface for SPI Flash Controller.
Writing 0 to this has no effect.

Writing 1 to this disables clock to Clock di-
11 R/W MCUHP QSPI CLK DIV EN 1 viders for SPI Flash Controller.
Writing 0 to this has no effect.

Writing 1 to this disables clock to SSI Sec-
10 RW |MCUHP_SSI_SLV_CLK_EN 0 ondary Controller.
Writing 0 to this has no effect.

Writing 1 to this disables clock to SSI Sec-
9 RMW |MCUHP_SSI_SLV_APB_CLK_EN 0 ondary APB Interface.
Writing 0 to this has no effect.

Writing 1 to this disables clock to 12C-1
8 RW |MCUHP_I12C1_APB_CLK_EN 0 APB Interface.

Writing 0 to this has no effect.

Writing 1 to this disables clock to [2C-0
7 R/W MCUHP_I2C_APB_CLK_EN 0 APB Interface.

Writing 0 to this has no effect.

Writing 1 to this disables clock to Micro-
6 RW |MCUHP_UDMA_CLK_EN 0 DMA.
Writing 0 to this has no effect.

5:4 - Reserved - It is recommended to write these bits to 0.
3 R/W Reserved 0 Reserved
2 R/W Reserved 0 Reserved
1 R/W Reserved 0 Reserved

Writing 1 to this disables clock to Generic-
0 RW |MCUHP_GSPI_APB_CLK_EN 0 SPI Primary APB Interface.
Writing 0 to this has no effect.
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6.12.18.5 CLKEN_SET_REG3

Table 6.28. MCUHP_CLKEN_SET_REG3 Description

Default

Function Value Description

It is recommended
31:28 - Reserved - to write these bits
to 0.

Writing 1 to this en-
ables clock to ic-

27 RW | MCUHP_ICACHE_ENABLE 1 ache.

Writing 0 to this
has no effect.

Writing 1 to this en-
ables M4-SOC

26 RW |MCUHP_M4_SOC_CLK_FOR_OTHER_ENABLE 0 Other Clock.

Writing 0 to this
has no effect.

Writing 1 to this en-
ables clock to

25 RW | MCUHP_ROM_MISC_STATIC_ENABLE 0 ROM.

Writing 0 to this
has no effect.

24 R/W Reserved 1 Reserved
23 R/W | MCUHP_TASS_M4SS_SDIO_SWITCH_CLK_ENABLE 1 UNUSED
22 R/W | MCUHP_TASS_M4SS_128K_SWITCH_CLK_ENABLE 1 UNUSED
21 R/W | MCUHP_TASS_M4SS_64K_SWITCH_CLK_ENABLE 1 UNUSED

Writing 1 to this en-
ables clock to

20 RW |MCUHP _SGPIO CLK_ENABLE 0 SGPIO.

Writing 0 to this
has no effect.

Writing 1 to this en-
ables clock to

efuse controller
19 R/W MCUHP_EFUSE_PCLK_ENABLE 0 APB interface.

Writing 0 to this
has no effect.

Writing 1 to this en-
ables clock to

18 R/W |MCUHP_I2C1_CLK_EN 0 [2C-1 Controller.

Writing 0 to this
has no effect.

Writing 1 to this en-
ables clock to

17 RW |MCUHP_I2C0O_CLK_EN 0 12C-0 Controller.

Writing 0 to this
has no effect.
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Bit Access Function BB Description
Value

Writing 1 to this en-
ables clock to En-

hanced-GPIO Con-
16 R/W MCUHP_EGPIO_CLK _EN 0 troller.

Writing 0 to this
has no effect.

It is recommended
15 - Reserved - to write these bits
to 0.

Writing 1 to this en-
ables SPI Flash
Controller clock in

14 RW |MCUHP_QSPI_CLK_SYNC_EN 0 synchronous with
Processor Clock.

Writing 0 to this
has no effect.

Writing 1 to this en-
ables clock to

QSPI from dynam-
13 R/W MCUHP_QSPI_CLK_EN 1 ic mux

Writing 0 to this
has no effect.

12 R/W Reserved 1 Reserved
It is recommended
11:9 R/W Reserved - to write these bits
to 0.
8 R/W Reserved 0 Reserved
7 R/W Reserved 0 Reserved

Writing 1 to this en-
ables clock to ICM.
6 R/W MCUHP_ICM_CLK_ENABLE 0
Writing 0 to this
has no effect.

Writing 1 to this en-
ables clock to

5 R/W MCUHP_EFUSE_CLK_EN 1 eFUSE Controller.

Writing 0 to this
has no effect.

Writing 1 to this en-
ables clock to misc

config registers
4 R/W | MCUHP_MISC_CONFIG_PCLK_ENABLE 0 APB interface.

Writing 0 to this
has no effect.

It is recommended

3 - Reserved ) to write this bit to 0.
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Bit Access Function BB Description
Value

Writing 1 to this en-
ables clock to cm
2 R/W MCUHP_CM_BUS_CLK_ENABLE 0 bus.

Writing 0 to this
has no effect.

Writing 1 to this en-
ables clock to M4

1 RW |MCUHP_M4 _CORE_CLK_ENABLE 1 core

Writing 0 to this
has no effect.

Writing 1 to this en-

ables bus_clk
0 R/W MCUHP_BUS_CLK_ENABLE 0
Writing 0 to this
has no effect.
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6.12.18.6 CLKEN_CLEAR_REG3

Table 6.29. MCUHP_CLKEN_CLEAR_REG3 Description

Default

Function Value Description

It is recommended
31:28 - Reserved - to write these bits to
0.

Writing 1 to this dis-
ables clock to ic-
27 RW | MCUHP_ICACHE_ENABLE 1 ache.

Writing 0 to this has
no effect.

Writing 1 to this dis-
ables M4-SOC Oth-

26 RW |MCUHP_M4 SOC_CLK_FOR_OTHER_ENABLE 0 er Clock.

Writing O to this has
no effect.

Writing 1 to this dis-
ables clock to ROM.
25 R/W MCUHP_ROM_MISC_STATIC_ENABLE 0
Writing 0 to this has
no effect.

24 R/W Reserved 0 Reserved

23 R/W | MCUHP_TASS_M4SS_SDIO_SWITCH_CLK_ENABLE 1 UNUSED

22 RW | MCUHP_TASS_M4SS_128K_SWITCH_CLK_ENABLE 1 UNUSED

21 RW | MCUHP_TASS_M4SS_64K_SWITCH_CLK_ENABLE 1 UNUSED

20 R/W Reserved 0 Reserved

Writing 1 to this dis-
ables clock to efuse

controller APB inter-
19 R/W MCUHP_EFUSE_PCLK_ENABLE 0 face.

Writing O to this has
no effect.

Writing 1 to this dis-
ables clock to 12C-1
18 R/W MCUHP_I2C1_CLK_EN 0 Controller.

Writing O to this has
no effect.

Writing 1 to this dis-
ables clock to 12C-0
17 R/W MCUHP_I2C0_CLK_EN 0 Controller.

Writing 0 to this has
no effect.
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Bit Access Function i Description
Value

Writing 1 to this dis-

ables clock to En-

hanced-GPIO Con-
16 R/W MCUHP_EGPIO_CLK _EN 0 troller.

Writing 0 to this has
no effect.

It is recommended
15 - Reserved - to write these bits to
0.

Writing 1 to this dis-
ables SPI Flash
Controller clock in

14 RW |MCUHP_QSPI_CLK_SYNC_EN 0 synchronous with
Processor Clock.

Writing 0 to this has
no effect.

Writing 1 to this dis-
ables clock to SPI

13 RW | MCUHP_QSPI_CLK_EN 1 Flash Controller.
Writing 0 to this has
no effect.

12 R/W Reserved 0 Reserved
It is recommended

11:9 R/W Reserved - to write these bits to
0.

8 R/W Reserved 0 Reserved

7 R/W Reserved 0 Reserved

Writing 1 to this dis-
ables clock to ICM.
6 R/W MCUHP_ICM_CLK_ENABLE 0
Writing O to this has
no effect.

Writing 1 to this dis-
ables clock to

5 R/W MCUHP_EFUSE_CLK_EN 1 eFUSE Controller.

Writing 0 to this has
no effect.

Writing 1 to this dis-
ables clock to misc

config registers APB
4 R/W  |MCUHP_MISC_CONFIG_PCLK_ENABLE 0 interface.

Writing O to this has
no effect.

It is recommended

3 - Reserved B to write this bit to 0.
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Bit Access Function i Description
Value

Writing 1 to this dis-
ables clock to cm
2 R/W MCUHP_CM_BUS_CLK_ENABLE 0 bus.

Writing 0 to this has
no effect.

Writing 1 to this dis-
ables clock to M4
1 RW | MCUHP_M4 _CORE_CLK_ENABLE 1 core

Writing O to this has
no effect.

Writing 1 to this dis-
ables bus_clk

0 R/W MCUHP_BUS_CLK_ENABLE 0
Writing 0 to this has
no effect.

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 87




SiWx917 Family Reference Manual
Clock Architecture

6.12.18.7 CLK_CONFIG_REG1

31:27

Table 6.30. MCUHP_CLK_CONFIG_REG1 Description

Function

Reserved

Default
Value

Description

It is recommended to write these bits to 0.

26:24

R/W

MCUHP_GSPI_SCLK_SEL

Specifies the clock source for GSPI.
0 - Reserved

1 - MCU-HP Reference Clock

2 - SoC-PLL Clock

3 - Reserved

4 - Interface-PLL Clock

5,6,7 - Output clock is gated

23

R/W

MCUHP_PLL_INTF_CLK_SWALLOW_SEL

Selects the Divider type for PLL INTF Clk.
0 - Clock divided by 2 with 50% duty cycle

1 - Swallowed clock is selected with division
factor MCUHP_PLL_INTF_CLK_DIV_FAC

22:19

R/W

MCUHP_PLL_INTF_CLK_DIV_FAC

Specifies the clock division factor for PLL in-
terface clock

18

R/W

MCUHP_PLL_INTF_CLK_SEL

Specifies the clock source for PLL interface
clock

0 - Interface-PLL Clock
1 - SoC-PLL Clock

17:15

R/W

MCUHP_SSI_CLK_SEL

Specifies the clock source for SPI/SSI Pri-
mary.

0 - MCU-HP Reference Clock
1 - SoC-PLL Clock

2 - Reserved

3 - Interface-PLL Clock

4,5 - Reserved

6,7 - Output Clock is gated

14:11

R/W

MCUHP_SSI_CLK_DIV_FAC

Specifies the clock division factor for for
SPI/SSI Primary.

10

R/W

MCUHP_SLP_RF_CLK_SEL

Specifies clock for m4_soc_rf_ref_clk
0-m4_soc_clk

1-rf_ref clk

silabs.com | Building a more connected world.

Preliminary Rev. 0.7 | 88




SiWx917 Family Reference Manual
Clock Architecture

Bit Access Function D Description
Value

Specifies divider type for QSPI
0 - Clock divider is selected with 50% duty

cycle. Division factor is

MCUHP_QSPI_CLK_DIV_FAC
9 R/W |MCUHP_QSPI_CLK_SWALLOW_SEL 0 1 - Swallowed clock is selected with

MCUHP_QSPI_CLK_DIV_FAC

Before Changing this ensure that the input
clocks are gated

Specifies the clock division factor for SPI

8:3 R/W | MCUHP_QSPI_CLK_DIV_FAC 1 Flash Controller.
Specifies the clock source for SPI Flash con-
troller when independent clock source w.r.t
Processor is selected.
0 - MCU-HP Reference Clock PLL_STA-
TUS_REG

2:0 R/W | MCUHP_QSPI_CLK_SEL 0

1 - Interface-PLL Clock
2 - Reserved

3 - SoC-PLL Clock

4,5,6,7 - Output Clock is gated
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6.12.18.8 CLK_CONFIG_REG2

Table 6.31. MCUHP_CLK_CONFIG_REG2 Description

Default Val-

Function Description
ue
31 R/W Reserved - Reserved
Selects the Divider type for UART1 Con-
troller.
30 R/W MCUHP_UART1_FRAC_CLK_SEL 0 0 - Clock Swallow output is selected

1 - Fractional Clock Divider output is se-
lected

Selects the Divider type for UARTO Con-
troller.

29 R/W MCUHP_UARTO_FRAC_CLK_SEL 0 0 - Clock Swallow output is selected

1 - Fractional Clock Divider output is se-
lected

Selects the Divider type for SPI Flash
Controller when independent clock source

w.r.t Processor is selected.
28 R/W MCUHP_QSPI_CLK _ODD_SEL 0

0 - EVEN Clock Divider output is selected
1 - ODD Clock Divider output is selected

27:24 R/W Reserved 1 Reserved

23:14 - Reserved - It is recommended to write these bits to 0.

Specifies the clock division factor for

13:10 R/W MCUHP_UART1_CLK_DIV_FAC 1 UART1 Controller.

Specifies the clock source to be used for
UART1 Controller.

0 - MCU-HP Reference Clock

1 - SoC-PLL Clock

9:7 R/W MCUHP_UART1 _CLK SEL 7
- - - 2 - Reserved

3 - Interface-PLL Clock

4 - Reserved

5,6,7 - Clock is gated

Specifies the clock division factor for

6:3 R/W MCUHP_UARTO_CLK_DIV_FAC 1 UARTO Controller.
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Bit Access Function Defa:Lt vk Description
Specifies the clock source to be used for
UARTO Controller.
0 - MCU-HP Reference Clock
1 - SoC-PLL Clock
2:0 R/W MCUHP_UARTO_CLK_SEL 7

2 - Reserved
3 - Interface-PLL Clock
4 - Reserved

5,6,7 - Output Clock is gated.
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6.12.18.9 CLK_CONFIG_REG3

Table 6.32. MCUHP_CLK_CONFIG_REG3 Description

Bit Access Function Default Value Description

31:19 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enables the External clock on
GPIO PAD.
18 R/W MCUHP_EXT_CLK_EN 0
Writing 0 to this disables the External clock on
GPIO PAD.

Specifies the clock division factor for External

17:12 R/W MCUHP_EXT_CLK_DIV_FAC 0
Clock.

Specifies the clock source to be used for Ex-
ternal Clock.

0 - Output Clock is Gated

1 - High Freq RC Clock source
2 - XTAL Clock source

3 - Reserved

4 - High Freq RO Clock source
5 - Doubler Clock

11:8 RW | MCUHP_EXT_CLK_SEL 0 6 - Reserved

7 - Low Freq RC Clock source
8 - Low Freq XTAL Clock source
9 - Low Freq RO Clock source
10 - Interface-PLL Clock

11,12 - Reserved

13 - SoC-PLL Clock

14 - 12S-PLL Clock

15 - Reserved

7:0 R/W Reserved. 1 Reserved.
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6.12.18.10 CLK_CONFIG_REG4

Table 6.33. MCUHP_CLK_CONFIG_REG4 Description

. Default _
Function Value Description

31 R/W | Reserved. 0 Reserved.

30:25 RM |MCUHP_ULP DIV _FAC 4 Specifies the clock division factor for MCU
ULP Domain source.

24 R/W | Reserved. 1

23 R/W | Reserved. 0
Specifies clock source for sleep clock
0 -32KHz RC clock
1 -32KHz crystal clock

22:21 | R/W |SLEEP_CLK_SEL 2 2 - Output Clock is gated
3 - 32KHz RO clock
Note: Use RO & RC clock only if accuracy is
not crucial. Otherwise use crystal clock
Specifies Interface PLL clock select

20 RW |BYPASS_INTF_PLL_CLK o |0-PLLclock
1 - Bypass clock selected by
MCUHP_INTF_PLL_CLK_BYP_SEL
Specifies MODEM PLL clock select

19 RW |BYPASS MODEM PLL_CLK2 o |0-PLLclock
1 - Bypass clock selected by MCUHP_MO-
DEM_PLL_CLK_BYP_SEL
Specifies MODEM PLL clock select

18 | RMW |BYPASS MODEM PLL CLK1 o |0-PLLclock
1 - Bypass clock selected by MCUHP_MO-
DEM_PLL_CLK_BYP_SEL
Specifies 12S PLL clock select

17 RW | BYPASS_I2S_PLL CLK o |0-PLLclock
1 - Bypass clock selected by
MCUHP_I2S_PLL _CLK BYP_SEL
Specifies SOC PLL clock select

16 RW |BYPASS_SOC PLL_CLK o |0-PLLclock
1 - Bypass clock selected by
MCUHP_SOC_PLL_CLK BYP_SEL

15 R/W |MODEM_PLL_BYPCLK_CLKCLNR_OFF 1

14 R/W |MODEM_PLL_BYPCLK_CLKCLNR_ON 0

13 R/W |12S_PLL_BYPCLK_CLKCLNR_OFF 1

12 R/W |12S_PLL_BYPCLK_CLKCLNR_ON 0
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Bit

11:10

Ac-
cess

Function

Reserved

Default
Value

2

Description

It is recommended to retain the contents by
using read/modify write to this register.

R/W

MCUHP_SOC_INTF_PLL_BYPCLK_CLKCLNR_OFF

R/W

MCUHP_SOC_INTF_PLL_BYPCLK_CLKCLNR_ON

7:6

R/W

MCUHP_INTF_PLL_CLK_BYP_SEL

Specifies bypass clock source for Intercace
PLL

0 - Interface PLL bypass clock
1 - Modem PLL bypass clock
2 - Reference bypass clock

3 -12S PLL bypass clock

54

R/W

MCUHP_MODEM_PLL_CLK_BYP_SEL

Specifies bypass clock source for MODEM
PLL

0 - Interface PLL bypass clock
1 - Modem PLL bypass clock
2 - Reference bypass clock

3 - 12S PLL bypass clock

3:2

R/W

MCUHP_I2S_PLL_CLK_BYP_SEL

Specifies bypass clock source for 12S PLL
0 - Interface PLL bypass clock

1 - Modem PLL bypass clock

2 - Reference bypass clock

3 - 12S PLL bypass clock

1:0

R/W

MCUHP_SOC_PLL_CLK_BYP_SEL

Specifies bypass clock source for SOC PLL
0 - Interface PLL bypass clock
1 - Modem PLL bypass clock

2 - Reference bypass clock

3 - 12S PLL bypass clock
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6.12.18.11 CLK_CONFIG_REG5

Table 6.34. MCU_CLK_CONFIG_REGS5 Description

Default Val-

Function Description
ue

30:29 -

Reserved

It is recommended to retain the con-
tents by using read/modify write to this
register.

28 R/W

MCUHP_ULP_CLK_SEL

Specifies the divider type to be selec-
ted to MCU ULP Domain source.

0 - Clock Divider output is selected

1 - Odd Clock Divider output is selec-
ted

27 -

Reserved

It is recommended to write this bit to 0.

26 R/W

MCUHP_M4_SOC_HOST_CLK_SEL

25:20 R/W

MCUHP_CT_CLK_DIV_FAC

Specifies the clock division factor for
Configurable Timers.

19:17 R/W

MCUHP_CT_CLK_SEL

Specifies the clock source to be used
for Configurable Timers.

0 - MCU-HP Reference Clock
1 - Interface-PLL Clock

2 - SoC-PLL Clock

3 - Reserved

4,5,6,7 - Output Clock is gated

16:11 R/W

MCUHP_I2S_CLK_DIV_FAC

Specifies the clock division factor for
I2S Controller in Master Mode.

10 R/W

MCUHP_I2S_CLK_SEL

Specifies the clock source to be used
for I2S Controller in Master Mode.

0 - I12S-PLL Clock

1 - Reserved

9:4 R/W

MCUHP_M4_SOC_CLK_DIV_FAC

Specifies the clock division factor for
Processor Clock.

3:0 R/W

MCUHP_M4_SOC_CLK_SEL

Specifies the clock source to be used
for Processor.

0 - MCU-HP Reference Clock
1 - Reserved

2 - SoC-PLL Clock

3 - Reserved

4 - Interface-PLL Clock

5 - Low-Power Clock

6,7 - Reserved
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6.12.18.12 MCUHP_MISC_CONFIG_1

Table 6.35. MCUHP_MISC_CONFIG_1 Description

Bit Access Function Default Value Description
31:17 ) Reserved ) It is recommended to retain the contents by using read/modify write to this
register.
16 R/W Reserved 0 Reserved
15:0 ) Reserved ) Ir:algisr;aecrommended to retain the contents by using read/modify write to this

6.12.18.13 MCUHP_MISC_CONFIG_2

Table 6.36. MCUHP_MISC_CONFIG_2 Description

Bit Access Function Default Value Description

31:6 R/W Reserved

55 R/W Reserved 0 Reserved

4:4 R/W Reserved 0 Reserved
The bit-resolution of the data on PCM.
3'b000 - 8-bit
3'b001 - 12-bit

4:2 R/W PCM_BIT_RES 0 30010 - 16-bit,
3'b011 - 24-bit
3'b1xx - 32-bit

This bit has to be programmed accord-
ing to when the MS bit

of the PCM data is driven w.r.t. the
FSYNC signal of PCM.

'1' - The MS bit of data is driven in the
same clock cycle as FSYNC going high.
'0"' - The MS bit of data is driven one
clock cycle after FSYNC goes high.

1:1 R/W PCM_FSYNC_START 0

Enable/disable PCM mode of 12S inter-
face. When PCM is enabled,

I12S is disabled and vice versa

1" - PCM mode is enabled and 12S
mode is disabled. This programming is
0:0 R/W PCM_ENABLE 0 valid only when the GPIO signals are
programmed for I2S mode.

'0' - PCM mode is disabled and 12S
mode is enabled. This programming is in
addition to the other GPIO level pro-
gramming to enable 12S mode.
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6.12.18.14
MCUHP_MISC_CONFIG_3

Table 6.37. MCUHP_MISC_CONFIG_3 Description

Bit Access Function Defaz:at VL Description

It is recommended to retain the
31:24 - Reserved - contents by using read/modify
write to this register.

Writing 1 to this configures 12S
controller to Primary Mode.

23 R/W MCUHP_I2S_PRIMARY_SECONDARY_MODE 0
Writing O to this configures 12S

controller to Secondary Mode.

It is recommended to retain the
22:0 - Reserved - contents by using read/modify
write to this register.
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6.12.18.15 DYN_CLK_GATE_DISABLE_REG

Table 6.38. MCUHP_DYN_CLK_GATE_DISABLE_REG

Default

Function Value Description

Writing 1 to this
disables dynamic
clock gating.

31 R/W MCUHP_MISC_CONFIG_PCLK_DYN_CTRL_DISABLE 1'b0
Writing 0 to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

30 |RW MCUHP_DCACHE_DYN_GATING_DISABLE 1'b0
Writing 0 to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

29 |RW MCUHP_ICACHE_DYN_GATING_DISABLE 1'b0
Writing 0 to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

28 |R/W MCUHP_SSI_MST_PCLK_DYN_CTRL_DISABLE 1'b0
Writing 0 to this
enables dynamic
clock gating.

27 R/W Reserved. 1'b0 Reserved.

26 R/W Reserved. 1'b0 Reserved.

Writing 1 to this
disables dynamic
clock gating.

25 |RW MCUHP_MVP_DYN_GATING_DISABLE 1'b0
Writing 0 to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

24 |RW MCUHP_MEM_CLK_ULP_DYN_CTRL_DISABLE 1'b0
Writing O to this
enables dynamic
clock gating.

23 R/W Reserved. 1'b0 Reserved.

22 R/W Reserved. 1'b0 Reserved.
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Bit Access Function Bl Description
Value

Writing 1 to this
disables dynamic
clock gating.

21 R/W MCUHP_SSI_MST_SCLK_DYN_CTRL_DISABLE 1'b0
Writing 0 to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

20 |RW MCUHP_ARM_CLK_DYN_CTRL_DISABLE 1'b0
Writing O to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

19 |RW MCUHP_SEMAPHORE_CLK_DYN_CTRL_DISABLE 1'b0
Writing 0 to this
enables dynamic
clock gating.

18 R/W Reserved. 1'b0 Reserved.

17 R/W RESERVED 1'b0 Reserved

Writing 1 to this
disables dynamic
clock gating.

16 |RW MCUHP_SSI_SLV_PCLK_DYN_CTRL_DISABLE 1b 0
Writing O to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

15 |RW MCUHP_SSI_SLV_SCLK_DYN_CTRL_DISABLE 1b0
Writing 0 to this
enables dynamic
clock gating.

14 R/W Reserved. 1b 1 Reserved.
13 R/W Reserved. 1b 1 Reserved.

Writing 1 to this
disables dynamic
clock gating.

12 |RW MCUHP_UART1_PCLK_DYN_CTRL_DISABLE 1b 0
Writing 0 to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

11 R/W MCUHP_UART1_SCLK_DYN_CTRL_DISABLE 1b0
Writing 0 to this
enables dynamic
clock gating.
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Bit Access Function Bl Description
Value

Writing 1 to this
disables dynamic
clock gating.

10 |RW MCUHP_USARTO_PCLK_DYN_CTRL_DISABLE 1b 0
Writing 0 to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

9 R/W MCUHP_USARTO_SCLK_DYN_CTRL_DISABLE 1b 0
Writing O to this
enables dynamic
clock gating.

8 R/W Reserved. 1"b 0 Reserved.

Writing 1 to this
disables dynamic
clock gating.

7 R/W MCUHP_TOT_CLK_DYN_CTRL_DISABLE 1b 0
Writing 0 to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

6 R/W MCUHP_SGPIO_PCLK_DYN_CTRL_DISABLE 1b 0
Writing 0 to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

5 R/W MCUHP_EGPIO_PCLK_DYN_CTRL_DISABLE 1b 0
Writing 0 to this
enables dynamic
clock gating.

Writing 1 to this
disables dynamic
clock gating.

4 R/W MCUHP_GPDMA_HCLK_DYN_CTRL_DISABLE 1b 0
Writing 0 to this
enables dynamic
clock gating.

3 R/W Reserved. 1"b 0 Reserved.

2 R/W Reserved. 1b 0 Reserved.

Writing 1 to this
disables dynamic
clock gating.

1 R/W MCUHP_BUS_CLK_DYN_CTRL_DISABLE 1b 0
Writing O to this
enables dynamic
clock gating.

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 100




SiWx917 Family Reference Manual
Clock Architecture

Default

Bit Access Function
Value

Description

Writing 1 to this
disables dynamic
clock gating.

0 R/W MCUHP_SDIO_SYS_HCLK_DYN_CTRL_DISABLE 1b 0
Writing 0 to this
enables dynamic
clock gating.

6.12.18.16 PLL_ENABLE_SET_REG

Table 6.39. MCUHP_PLL_ENABLE_SET_REG

Bit Access Function Default Value Description

Writing 1 to this enables SPI soft reset for
0 |RW MCUHP_SOCPLL_SPI_SW_RESET 1'b 0 SoC PLL

Writing 0 is Invalid

6.12.18.17 PLL_ENABLE_CLEAR_REG

Table 6.40. MCUHP_PLL_ENABLE_CLEAR_REG

Bit Access Function Default Value Description

Writing 1 to this disables SPI soft reset for
0 |RW MCUHP_SOCPLL_SPI_SW_RESET 1'b 0 SoC PLL

Writing 0 is Invalid
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6.12.18.18 PLL_STAT_REG

Table 6.41. MCUHP_PLL_STATUS_REG

Default

Bit Access Function Description
Value

Status of Dynamic Clock Mux in Reference Clock
Generation

31 |R MCUHP_ULP_REF_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

30 R MCUHP_CLK_FREE_OR_SLP_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

29 |R MCUHP_TASS_M4SS_64K0_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

28 |R MCUHP_UART1_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

27 |R MCUHP_USARTO_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

26 |R MCUHP_TASS_M4SS_192K_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

25 |R MCUHP_CC_CLOCK_MUX_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

24 |R MCUHP_TASSITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

23 |R MCUHP_QSPI2_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

22 R MCUHP_EXT_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress
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Bit Access Function B Description
Value

Status of Dynamic Clock Mux in Reference Clock
Generation

21 |R MCUHP_SLEEP_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

20 |R Reserved. NA Reserved.

19 |R Reserved. NA Reserved.

Status of Dynamic Clock Mux in Reference Clock
Generation

18 |R MCUHP_PLL_INTF_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

17 |R MCUHP_I2S_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

16 |R MCUHP_M4_TA_SOC_CLK_SWITCHED_SDIO 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

15 |R MCUHP_SCT_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

14 |R Reserved. 1'b1 Reserved.

Status of Dynamic Clock Mux in Reference Clock
Generation

13 |IR MCUHP_SSI_MST_SCLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

12 |R MCUHP_GSPI_SCLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

11 |R MCUHP_UART1_SCLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

10 |R MCUHP_USARTO_SCLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress

Status of Dynamic Clock Mux in Reference Clock
Generation

9 R MCUHP_QSPI_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used

0 indicates Clock switching is in progress
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Bit Access Function B Description
Value
Status of Dynamic Clock Mux in Reference Clock
Generation
8 |R MCUHP_M4_SOC_CLK_SWITCHED 1'b1 1 indicates Clock got switched and output clock
can be used
0 indicates Clock switching is in progress
, 1 indicates PLL Lock Statuses are equal to
7 IR MCUHP_PLL_LOCK_DATA_TRIG 1'b0 MCUHP_PLL_LOCK_INT DATA_REG
6 |R MCUHP_MODEMPLL_LOCK 1'b1 Indicates PLL lock status
5 |R MCUHP_SOCPLL_LOCK 1'b1 Indicates PLL lock status
4 |R MCUHP_I2SPLL_LOCK 1'b1 Indicates PLL lock status
3 |R MCUHP_INTFPLL_LOCK 1'b1 Indicates PLL lock status
2 R MCUHP_APPLL_LOCK 1'b0 Indicates PLL lock status
1 R MCUHP_DDRPLL_LOCK 1'b0 Indicates PLL lock status
0 |R MCUHP_LCDPLL_LOCK 1'b0 Indicates PLL lock status
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6.12.18.19 PLL_LOCK_INT_MASK_REG

Table 6.42. MCUHP_PLL_LOCK_INT_MASK_REG

Default Val-

Bit Access Function ue Description

Writing 1 to this masks the
Falling edge PLL Lock In-
terrupt.

15 R/W MCUHP_PLL_LOCK_DATA_TRIG_MASK_FE 1'b1
Writing 0 to this unmasks

the Falling edge PLL Lock
Interrupt.

Writing 1 to this masks the
Falling edge PLL Lock In-
terrupt.

14 R/W MCUHP_MODEM_PLL_LOCK_MASK_FE 1'b1
Writing 0 to this unmasks
the Falling edge PLL Lock
Interrupt.

Writing 1 to this masks the
Falling edge PLL Lock In-
terrupt.

13 R/W MCUHP_SOC_PLL_LOCK_MASK_FE 1'b1
Writing 0 to this unmasks

the Falling edge PLL Lock
Interrupt.

Writing 1 to this masks the
Falling edge PLL Lock In-
terrupt.

12 R/W MCUHP_I2S_PLL_LOCK_MASK_FE 1'b1
Writing 0 to this unmasks
the Falling edge PLL Lock
Interrupt.

Writing 1 to this masks the
Falling edge PLL Lock In-
terrupt.

11 R/W MCUHP_INTF_PLL_LOCK_MASK_FE 1'b1
Writing 0 to this unmasks

the Falling edge PLL Lock
Interrupt.

Writing 1 to this masks the
Falling edge PLL Lock In-
terrupt.

10 R/W MCUHP_AP_PLL_LOCK_MASK_FE 1'b1
Writing 0 to this unmasks
the Falling edge PLL Lock
Interrupt.

Writing 1 to this masks the
Falling edge PLL Lock In-
terrupt.

9 R/W MCUHP_DDR_PLL_LOCK_MASK_FE 1'b1
Writing 0 to this unmasks

the Falling edge PLL Lock
Interrupt.
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Bit Access Function E:fauItVaI- Description

Writing 1 to this masks the
Falling edge PLL Lock In-
terrupt.

8 R/W MCUHP_LCD_PLL_LOCK_MASK_FE 1'b1
Writing 0 to this unmasks

the Falling edge PLL Lock
Interrupt.

Writing 1 to this masks the
Rising edge PLL Lock Inter-
rupt. .

7 R/W MCUHP_PLL_LOCK_DATA_TRIG_MASK_RE 1'b1
Writing 0 to this unmasks
the Rising edge PLL Lock
Interrupt.

Writing 1 to this masks the
Rising edge PLL Lock Inter-

rupt. .
6 R/W MCUHP_MODEM_PLL_LOCK_MASK_RE 1'b1
Writing 0 to this unmasks

the Rising edge PLL Lock
Interrupt.

Writing 1 to this masks the
Rising edge PLL Lock Inter-
rupt. .

5 R/W MCUHP_SOC_PLL_LOCK_MASK_RE 1'b1
Writing 0 to this unmasks
the Rising edge PLL Lock
Interrupt.

Writing 1 to this masks the
Rising edge PLL Lock Inter-

rupt. .
4 R/W MCUHP_I2S_PLL_LOCK_MASK_RE 1'b1
Writing 0 to this unmasks

the Rising edge PLL Lock
Interrupt.

Writing 1 to this masks the
Rising edge PLL Lock Inter-
rupt. .

3 R/W MCUHP_INTF_PLL_LOCK_MASK_RE 1'b1
Writing 0 to this unmasks
the Rising edge PLL Lock
Interrupt.

Writing 1 to this masks the
Rising edge PLL Lock Inter-

rupt. .
2 R/W MCUHP_AP_PLL_LOCK_MASK_RE 1'b1
Writing 0 to this unmasks

the Rising edge PLL Lock
Interrupt.

Writing 1 to this masks the
Rising edge PLL Lock Inter-
rupt. .

1 R/W MCUHP_DDR_PLL_LOCK_MASK_RE 1'b1
Writing 0 to this unmasks
the Rising edge PLL Lock
Interrupt.

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 106




SiWx917 Family Reference Manual
Clock Architecture

Bit Access Function ll?:fault vk Description
Writing 1 to this masks the
Rising edge PLL Lock Inter-
rupt. .

0 R/W MCUHP_LCD_PLL_LOCK_MASK_RE 1'b1

Writing 0 to this unmasks
the Rising edge PLL Lock
Interrupt.
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6.12.18.20 PLL_LOCK_INT_CLR_REG

Table 6.43. MCUHP_PLL_LOCK_INT_CLR_REG

Default Val-
ue

Bit Access Function

Description

Writing 1 to this clears the
Falling edge PLL Lock In-
terrupt.

Writing O to this does not
clear the Falling edge PLL
Lock Interrupt.

15 |R/W MCUHP_PLL_LOCK_DATA_TRIG_CLEAR FE 1'b0

Writing 1 to this clears the
Falling edge PLL Lock In-
terrupt.

Writing 0 to this does not
clear the Falling edge PLL
Lock Interrupt.

14 R/W MCUHP_MODEM_PLL_LOCK_CLEAR_FE 1'b0

Writing 1 to this clears the
Falling edge PLL Lock In-
terrupt.

Writing 0 to this does not
clear the Falling edge PLL
Lock Interrupt.

13 |RW MCUHP_SOC_PLL_LOCK_CLEAR_FE 1'b0

Writing 1 to this clears the
Falling edge PLL Lock In-
terrupt.

Writing 0 to this does not
clear the Falling edge PLL
Lock Interrupt.

12 |RW MCUHP_I2S_PLL_LOCK_CLEAR_FE 1'b0

Writing 1 to this clears the
Falling edge PLL Lock In-
terrupt.

Writing 0 to this does not
clear the Falling edge PLL
Lock Interrupt.

1 |RW MCUHP_INTF_PLL_LOCK_CLEAR_FE 1'b0

Writing 1 to this clears the
Falling edge PLL Lock In-
terrupt.

Writing 0 to this does not
clear the Falling edge PLL
Lock Interrupt.

10 |RW MCUHP_AP_PLL_LOCK_CLEAR_FE 1'b0

Writing 1 to this clears the
Falling edge PLL Lock In-
terrupt.

Writing O to this does not
clear the Falling edge PLL
Lock Interrupt.

9 |RW MCUHP_DDR_PLL_LOCK_CLEAR_FE 1'b0

Writing 1 to this clears the
Falling edge PLL Lock In-
terrupt.

Writing 0 to this does not
clear the Falling edge PLL
Lock Interrupt.

8 |RW MCUHP_LCD_PLL_LOCK_CLEAR_FE 1'b0
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Bit Access

Function

MCUHP_PLL_LOCK_DATA_TRIG_CLEAR_RE

Default Val-
ue

1'b0

Description

Writing 1 to this clears the
Rising edge PLL Lock In-

terrupt.

Writing 0 to this does not

clear the Rising edge PLL
Lock Interrupt.

MCUHP_MODEM_PLL_LOCK_CLEAR_RE

1'b0

Writing 1 to this clears the
Rising edge PLL Lock In-

terrupt.

Writing O to this does not

clear the Rising edge PLL
Lock Interrupt.

MCUHP_SOC_PLL_LOCK_CLEAR_RE

1'b0

Writing 1 to this clears the
Rising edge PLL Lock In-

terrupt.

Writing 0 to this does not

clear the Rising edge PLL
Lock Interrupt.

MCUHP_I2S_PLL_LOCK_CLEAR_RE

1'b0

Writing 1 to this clears the
Rising edge PLL Lock In-

terrupt.

Writing 0 to this does not

clear the Rising edge PLL
Lock Interrupt.

MCUHP_INTF_PLL_LOCK_CLEAR_RE

1'b0

Writing 1 to this clears the
Rising edge PLL Lock In-

terrupt.

Writing 0 to this does not

clear the Rising edge PLL
Lock Interrupt.

MCUHP_AP_PLL_LOCK_CLEAR_RE

1'b0

Writing 1 to this clears the
Rising edge PLL Lock In-
terrupt.

Writing 0 to this does not

clear the Rising edge PLL
Lock Interrupt.

MCUHP_DDR_PLL_LOCK_CLEAR_RE

1'b0

Writing 1 to this clears the
Rising edge PLL Lock In-

terrupt.

Writing 0 to this does not

clear the Rising edge PLL
Lock Interrupt.

MCUHP_LCD_PLL_LOCK_CLEAR_RE

1'b0

Writing 1 to this clears the
Rising edge PLL Lock In-

terrupt.

Writing O to this does not

clear the Rising edge PLL
Lock Interrupt.

silabs.com | Building a more connected world.

Preliminary Rev. 0.7 | 109




SiWx917 Family Reference Manual
Clock Architecture

6.12.18.21 PLL_LOCK_INT_DATA_REG

Table 6.44. PLL_LOCK_INT_DATA_REG

Bit Access Function Default Value Description
1 indicates Modem PLL Lock is used as trigger.
6 RIW MCUHP_MODEM_PLL_LOCK 100 0 indicates Modem PLL Lock is not used as trig-
ger.
1 indicates SoC PLL Lock is used as trigger.
5 R/W MCUHP_SOC_PLL_LOCK 1'b0
0 indicates SoC PLL Lock is not used as trigger
1 indicates 12S PLL Lock is used as trigger.
4 R/W MCUHP_I2S_PLL_LOCK 1'b0
0 indicates 12S PLL Lock is not used as trigger
1 indicates INTF PLL Lock is used as trigger.
3 R/W MCUHP_INTF_PLL_LOCK 1'b0
0 indicates INTF PLL Lock is not used as trigger
1 indicates AP PLL Lock is used as trigger.
2 R/W MCUHP_AP_PLL_LOCK 1'b0
0 indicates Ap PLL Lock is not used as trigger
1 indicates DDR PLL Lock is used as trigger.
1 R/W MCUHP_DDR_PLL_LOCK 1'b0
0 indicates DDR PLL Lock is not used as trigger
1 indicates LCD PLL Lock is used as trigger.
0 R/W MCUHP_LCD_PLL_LOCK 1'b0
0 indicates LCD PLL Lock is not used as trigger
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6.12.18.22 SLEEP_CALIB_REG

Table 6.45. MCUHP_SLEEP_CALIB_REG

Default Val-

Bit Access Function ue Description
19 R MCUHP_SLP_CALIB_DONE NA Indicates the end of calibration
183 |R MCUHP_SLP_CALIB_DURATION NA Specifies the number of processor clock cy-

cles present in one sleep clock cycle.

These bits are used to program the number
of clock cycles over which clock calibration
is to be done.

By writing 0 to this calibration is done over
1 clock cycle.

2:1 R/W MCUHP SLP CALIB CYCLES 2'd0 By writing 1 to this calibration is done over
- = - 2 clock cycles.

By writing 2 to this calibration is done over
3 clock cycles.

By writing 3 to this calibration is done over
4 clock cycles.

This bit is used to start the calibration. This
bit is self-clearing.

0 R/W MCUHP_SLP_CALIB_START 1b 0 Writing 1 to this initiates calibration.

When read, if high indicates the completion
of calibration process.
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6.12.18.23 CLK_CALIB_CTRL_REG1

Table 6.46. MCUHP_CLK_CALIB_CTRL_REGH1

Bit Access Function DEER Description

Value

Writing a value to this selects the correspond-
ing clock to be calibrated

0 indicates ulp_ref _clk is selected

1 indicates mems_ref clk is selected

2 indicates ulp_20mhz_ringosc_clk is selec-
ted

3 indicates modem_pll_clk1 is selected

4 indicates modem_pll_clk2 is selected

6:3 |RW MCUHP_CC_CLKIN_SEL 4'd0 5 indicates intf_pll_clk is selected

6 indicates soc_pll_clk is selected

7 indicates i2s_pll_clk is selected

8 indicates sleep_clk is selected

9 indicates bus_clkby2_apss2m4ss_sram is
selected

10 indicates ipmu_testpin_in is selected
Values 11 to 14 are Invalid.

15 indicates the clock is Gated.

Writing 1 to this changes the test clock. Writ-

2 RIW MCUHP_CC_CHANGE_TEST_CLK 100 ing 0 to this does not change the test clock

1 R/W MCUHP_CC_START 1'b0 Writing 1 to this initiates the clock calibration
Soft Reset for clock calibrator.

0 R/W MCUHP_CC_SOFT_RST 1'b0 1 indicates soft reset is enabled.

0 indicates soft reset is disabled.

6.12.18.24 CLK_CALIB_CTRL_REG2

Table 6.47. MCUHP_CLK_CALIB_CTRL_REG2

Bit Access Function Default Value Description

Specifies numbers of clocks to be considered

31:0 R/W MCUHP_CC_NUM_REF CLKS 32b 0 o
- = - - for calibration
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6.12.18.25 CLK_CALIB_STS_REG1

Table 6.48. MCUHP_CLK_CALIB_STS_REGH1

Bit Access Function Default Value Description
1 indicates that there is an error in Clock Calibration
1 R MCUHP_CC_ERROR 1b 0
0 indicates that there is no error in Clock Calibration
1 indicates that Clock Calibration is done.
0 R MCUHP_CC_DONE 1b 0

0 indicates that Clock Calibration is not done.

6.12.18.26 CLK_CALIB_STS_REG2

Table 6.49. MCUHP_CLK_CALIB_STS_REG2

Bit Access Function Default Value Description

specifies number of test clock cycles present

31:.0 |R MCUHP_CC_NUM_TEST_CLKS 32'd0 ) o
in specified number of ref_clk cycles
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6.12.18.27 CLK_CONFIG_REG6

Bit

Table 6.50. MCUHP_CLK_CONFIG_REG6

Access Function

Default
Value

Description

Clock Select for clock swallow

0 - 50% odd clock divider output is selected with di-
vision factor MCUHP_QSPI2_CLK_DIV_FAC.

19 R/W | MCUHP_QSPI2_ODD_DIV_SEL 0
1 - 50% even clock divider output or swallowed is
selected with division with division factor
MCUHP_QSPI2_CLK_DIV_FAC based on
MCUHP_QSPI2_CLK_SWALLOW_SEL
Specifies divider type for QSPI
0 - Clock divider is selected with 50% duty cycle.
Division factor is MCUHP_QSPI2_CLK_DIV_FAC
1 - Swallowed clock is selected with

18 R/W | MCUHP_QSPI2_CLK_SWALLOW_SEL 0

-Q -~ - MCUHP_QSPI2_CLK_DIV_FAC

Before Changing this ensure that the input clocks
are gated

17:12 RW |MCUHP_QSPI2_CLK_DIV_FAC 1 Specifies the clock division factor for SPI PSRAM
Controller.
Specifies the clock source for SPI PSRAM control-
ler when independent clock source w.r.t Processor
is selected.
0 - MCU-HP Reference Clock (See Table
6.41 MCUHP_PLL_STATUS_REG on page 102.)

11:9 R/W | MCUHP_QSPI2_CLK_SEL 0
1 - Interface-PLL Clock
2 - Reserved
3 - SoC-PLL Clock
4,5, 6, 7 - Output Clock is gated

85 RIW MCUHP_PADCFG_PCLK_DIV_FAC 4'd4 fSIgper(T:]lZEZ Clock division factor for pclk_pad_con-

4:3 R/W Reserved. 2'd1 Reserved.

2:0 R/W MCUHP_IID_KH_CLK_DIV_FAC 3'd0 Specifies Clock division factor for iid_clk
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6.12.18.28 DYN_CLK_GATE_DISABLE_REG2

Table 6.51. MCUHP_DYN_CLK_GATE_DISABLE_REG2

Default
Value

Description

Bit Access Function

8 R/W Reserved. 1'b1 Reserved.

Dynamic clock
gate disable con-
trol efuse pclk

Writing 1 to this
7 R/W MCUHP_EFUSE_PCLK_DYN_CTRL_DISABLE 1'b0 disables dynamic
clock gating.

Writing 0 to this
enables dynamic
clock gating.

Dynamic clock
gate disable con-
trol efuse clk

Writing 1 to this
6 R/W MCUHP_EFUSE_CLK_DYN_CTRL_DISABLE 1'b0 disables dynamic
clock gating.

Writing 0 to this
enables dynamic
clock gating.

Dynamic clock
gate disable con-
trol 12S Master
pclk

Writing 1 to this
disables dynamic
clock gating.

5 R/W MCUHP_I2SM_PCLK_DYN_CTRL_DISABLE 1'b0

Writing 0 to this
enables dynamic
clock gating.

4 R/W Reserved. 1'b0 Reserved.

Dynamic clock
gate disable con-
trol SCT pclk

Writing 1 to this
3 R/W MCUHP_SCT_PCLK_DYN_CTRL_DISABLE 1'b0 disables dynamic
clock gating.

Writing 0 to this
enables dynamic
clock gating.
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Bit Access Function BT Description
Value

Dynamic clock

gate disable con-
trol 12C_2 bus clk

Writing 1 to this
2 R/W MCUHP_I2C_1_BUS_CLK_DYN_CTRL_DISBALE 1'b0 disables dynamic
clock gating.

Writing 0 to this
enables dynamic
clock gating.

Dynamic clock
gate disable con-
trol 12C bus clk

Writing 1 to this
1 R/W MCUHP_I2C_BUS_CLK_DYN_CTRL_DISABLE 1'b0 disables dynamic
clock gating.

Writing 0 to this
enables dynamic
clock gating.

Dynamic clock
gate disable con-
trol soc pll spi clk

Writing 1 to this
0 R/W MCUHP_SOC_PLL_SPI_CLK_DYN_CTRL_DISABLE 1'b0 disables dynamic
clock gating.

Writing O to this
enables dynamic
clock gating.
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6.12.18.29 PLL_LOCK_INT_STATUS_REG

Table 6.52. MCUHP_PLL_LOCK_INT_STATUS_REG

Bit Access Function Default Value Description

1 indicates Interrupt is en-
countered.

15 R/W MCUHP_PLL_LOCK_DATA_TRIG_INTR_FE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

14 R/W MCUHP_MODEM_PLL_LOCK_FE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

13 R/W MCUHP_SOC_PLL_LOCK_FE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

12 R/W MCUHP_I2S_PLL_LOCK_FE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

11 R/W MCUHP_INTF_PLL_LOCK_FE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

10 R/W MCUHP_AP_PLL_LOCK_FE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

9 R/W MCUHP_DDR_PLL_LOCK_FE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

8 R/W MCUHP_LCD_PLL_LOCK_FE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

7 R/W MCUHP_PLL_LOCK_DATA_TRIG_INTR_RE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

6 R/W MCUHP_MODEM_PLL_LOCK_RE 1'b0
0 indicates Interrupt is not
encountered.
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Bit Access Function Default Value Description

1 indicates Interrupt is en-
countered.

5 R/W MCUHP_SOC_PLL_LOCK_RE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

4 R/W MCUHP_I2S_PLL_LOCK_RE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

3 R/W MCUHP_INTF_PLL_LOCK_RE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

2 R/W MCUHP_AP_PLL_LOCK_RE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

1 R/W MCUHP_DDR_PLL_LOCK_RE 1'b0
0 indicates Interrupt is not
encountered.

1 indicates Interrupt is en-
countered.

0 R/W MCUHP_LCD_PLL_LOCK_RE 1'b0
0 indicates Interrupt is not
encountered.

6.12.18.30 MCUHP_SLEEP_CALIB_REG2

Table 6.53. MCUHP_SLEEP_CALIB_REG2

Bit Access Function Default Value Description

31:

16 R Reserved NA -

The duration of sleep clock pulse in

15:0 |R/W MCUHP_SLEEP_PULSE_DURATION 16'b0
terms of reference clock

6.13 MCU ULP Clock Architecture

6.13.1 General Description

The MCU ULP (Ultra Low Power) domain contains the MCU ULP AHB Inter-Connect-Matrix, MCU ULP Peripherals and the direct AHB
Interface with the Processor. This section describes the different clock sources possible for each peripheral and the AHB/APB Interfa-
ces.
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6.13.2 Features
* The clock sources used for MCU ULP domain includes RC, RO, XTAL clocks in addition to the PLL generated high frequency

clocks.
* The SoC-PLL can be used as a clock source for MCU ULP Processing Interface.

The 12S-PLL can be used for ULP-I2S peripheral.
+ The clocks from High-Frequency PLL's are valid only in PS4/PS3 state which are described in Power Architecture section.
« The XTAL Clock is valid only in PS4/PS3 state which are described in Power Architecture section.
» The frequency and clock source for Peripherals can be configured independently of the MCU ULP AHB clock.

* A clock source from MCU-HP Domain which is a divided version of Processor clock can be used for MCU ULP AHB Clock and Pe-
ripherals.

» The UULP Vbat Peripherals are configured by the processor through the MCU ULP APB Interface.

6.13.3 Functional Description

The following figure depicts the clock sources used for the functionality present in MCU ULP domain.

XTAL_CLK
xo

SOC_PLL_CLK

High-Freq PLL MCUHP_ULP_GLK
12§_PLL_CLK I

RC_32MHZ_CLK

RO_HF_CLK

MCU ULP Domain MCU HP Domain

DOUBLER_CLK

ULP Clock
Oscillators. RC_32KHZ_CLK

RO_32KHZ_CLK

XTAL_32KHZ_CLK MCUULP_PROC_CLK
[ —

Figure 6.19. MCU-ULP Clocking Scheme Overview

The clock to the following blocks can be configured independently.
1.MCU-ULP AHB Clock
2.128 in Master Mode
3. SPI/SSI Master
4. UART
5. Timer
6. Touch Sensor
7.Aux-ADC/DAC Controller
8.UULP APB Clock

The following blocks operate using the MCU ULP AHB clock.
+ UDMA
* 12c

The following sections describe the clock architecture for each of the functionality mentioned above. The reference clock generated for
MCU-ULP domain (MCUULP_REF_CLK) is used in generation of the clocks for different peripherals/modules.
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6.13.4 AHB Interface Clock

The MCU ULP AHB ICM, MCU ULP AHB Bridge and the MCU ULP APB Interfaces operate using this clock. The clock from MCU-HP
Domain (MCUHP_ULP_CLK) is used in generation of this clock. The clock source and frequency for this clock can be configured
through MCUULP_PROC_CLK_SEL and MCUULP_PROC_CLK_DIV_DAC in MCUULP_PROC_CLK_CONFIG Register. The Clock
switching status can be read through MCUULP_PROC_CLK_SWITCHED in MCUULP_CLK_STATUS_REG Register.

MCUULP_REF_CLK

Y

MCUHP ULP CLK

Y

RO_32KHZ_CLK MCUULP_PROC_CLK
A

>

RC_32KHZ CLK

MCUULP_PROG_CLK_DIV_FAC
XTAL_32KHZ_CLK Alway s Enabled

RC_32MHZ_CLK
RO_HF_CLK MCUULP_PROC_CLK_SWITCHED
»

Y

Y

DOUBLER_CLK

MCUULP_PROC_CLK_SEL

Figure 6.20. MCU-ULP AHB Interface Clock Generation
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6.13.5 UART
There are multiple modes of generating the clock for UART Controller. The Clock switching status can be read through

MCUHP_UART_CLK_SWITCHED in MCUULP_CLK_STATUS_REG Register.

» Clock Generation
» Clock source can be configured through MCUULP_UART_CLK_SEL in MCUULP_UART_CLK_CONFIG Register.
» Clock Division factor can be configured through MCUULP_UART_CLK_DIV_FAC in MCUULP_UART_CLK_CONFIG Register.
» Divided clock from a Clock swallow or Fractional Divider can be selected through MCUULP_UART_FRAC_CLK_SEL in

MCUULP_UART_CLK_CONFIG Register.
» The clocks to the controller can be disabled when not in use for efficient power consumption or before configuring the clock source

and frequency. The controller clock and APB clock can be controlled independently.
» Configure MCUULP_UART_CLK_EN in MCUULP_CLK_EN_REG1 Register for enabling/disabling the Controller clock.

» Configure MCUULP_UART_APB_CLK_EN in MCUULP_CLK_EN_REG1 Register for enabling/disabling the APB clock.

MCUHP_ULP_CLK

MCUULP_REF_CLK
—)
MCUULP_UART_CLK_DIV_FAC
\ ‘C MCUULF'_UART_C&K
~ i

RC_32MHZ_CLK Alway s Enabled >
>

MCUULP_UART_CLK_EN

MCUULP_UART_FRAC_CLK_SEL

RO_HF_CLK
_ >

DOUBLER_CLK

MCUULP_UART_CLK_DIV_FAC
Alway s Enabled

RC_32KHZ_CLK

RO_32KHZ_CLK

XTAL_32KHZ_CLK
= e >
MCUULP_UART_CLK_SWITCHED

MCUULP_UART_CLK_SEL

MCUULP_UART_APB_CLK
>

MCUULP_PROC_CLK ‘
>

MCUULP_UART_APB_CLK_EN

Figure 6.21. MCU-ULP UART Clock Generation
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6.13.6 SPI/ SSI Primary

There are multiple clock sources for SPI/SSI Primary Controller. The Clock switching status can be read through
MCUULP_SSI_CLK_SWITCHED in MCUULP_CLK_STATUS_REG Register.

» Clock Generation
» Clock source can be configured through MCUULP_SSI_CLK_SEL in MCUULP_I2C_SSI_CLK_CONFIG Register.
» Clock Division factor can be configured through MCUULP_SSI_CLK_DIV_FAC in MCUULP_I2C_SSI_CLK_CONFIG Register.
» Clock Divider can be disabled by configuring MCUULP_SSI_CLK_DIV_EN in MCUULP_I2C_SSI_CLK_CONFIG Register.

» The clocks to the controller can be disabled when not in use for efficient power consumption or before configuring the clock source
and frequency. The controller clock and APB clock can be controlled independently.

» Configure MCUULP_SSI_CLK_EN in MCUULP_CLK_EN_REG1 Register for enabling/disabling the Controller clock.
» Configure MCUULP_SSI_APB_CLK_EN in MCUULP_CLK_EN_REG1 Register for enabling/disabling the APB clock.

Figure 6.22. MCU-ULP SSI Clock Generation

MCUHP_ULP_CLK

Y

MCUULP REF GLK .

RC_32MHZ CLK . MCUULP_‘SSI_CTRL_CLK

LY
» »

RO_HF_CLK MCUULP_SSI_CLK_EN pcUULP SSI CLK DIV FAC

MCUULP_SSI_CLK_DIV_EN

Y

RC_32KHZ_CLK

RO_32KHZ_CLK

Y

MCUULP_SSI_CLK_SWITCHED

XTAL_32KHZ_CLK

A\ 4

Y

MCUULP_SSI_CLK_SEL

MCUULP_PROC_CLK

MCUULP_SSI|_APB_CLK
@ :

MCUULP_SSI_APB_CLK_EN
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6.13.7 12S Controller

There are multiple clock sources for 12S Controller which is used in Primary Mode. The Clock switching status can be read through
MCUULP_I2S_CLK_SWITCHED in MCUULP_CLK_STATUS_REG Register.

» Clock Generation
* 1238 Secondary clock is derived from the external Primary Device through GPIO PAD's.
» Clock source can be configured through MCUULP_I2S_CLK_SEL in MCUULP_I2S_CLK_CONFIG Register.
» Clock Division factor can be configured through MCUULP_I2S_CLK_DIV_FAC in MCUULP_I2S_CLK_CONFIG Register.
+ Clock Divider can be disabled by configuring MCUULP_I2S_CLK_DIV_EN in MCUULP_I2S_CLK_CONFIG Register.

» The clocks to the controller can be disabled when not in use for efficient power consumption or before configuring the clock source
and frequency. The controller clock and AHB clock can be controlled independently.

» Configure MCUULP_I2S_CLK_EN in MCUULP_CLK_EN_REG1 Register for enabling/disabling the Controller clock.
» Configure MCUULP_I2S_APB_CLK_EN in MCUULP_I2S_CLK_CONFIG Register for enabling/disabling the APB Interface clock.
» The Primary/Secondary mode is configured through MCUULP_I12S_MASTER_SLAVE_MODE in MCUULP_I2S_CLK_CONFIG Reg-
ister.
12S SLAVE CLOCK

12S_PLL_CLK

MCUHP_ULP_CLK \ /—\ MCUULP_I2S_CTRL_CLK
—_———— 3> 3>

MCUULP_REF_CLK ) MCUULP_I28_CLK_EN
MCUULP_I2S_MASTER_SLAVE_MODE

RC_32MHZ_CLK
- — >
MCUULP_I2S_CLK_DIV_FAC

RO_HF_CLK MCUULP_125_GLK_DIV_EN
_ROAFCER )

DOUBLER_CLK

RO_32KHZ_CLK

RC_32KHZ CLK MCUULP_I2§_CLK_SWITCHED
_ _ , _128_CLK_
XTAL_32KHZ_CLK >
—)
MCUULP_I25_GLK_SEL
MCUULP_PROC_CLK ™ MCUULP_I2S_APB_CLK

MCUULP_I2S_APB_CLK_EN

Figure 6.23. 12S Controller Clock Generation
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6.13.8 Timer

There are multiple clock sources for Timers. The Clock switching status can be read through MCUULP_TIMER_CLK_SWITCHED in

MCUULP_CLK_STATUS_REG Register.
* Clock Generation

» Clock source can be configured through MCUULP_TIMER_CLK_SEL in MCUULP_TIMER_CLK_CONFIG Register.

MCUHP_ULP_CLK

MCUULP_REF_CLK

\ 4

RC_32MHZ_CLK

Y

MCUULF’_TIMER_CLP&
L

RO_HF_CLK

RO_32KHZ_CLK

Y

MCUULP_TIMER_CLK_SWITCHED

RC_32KHZ_CLK

XTAL_32KHZ_CLK

A 4

Lal

MCUULP_TIMER_CLK_SEL

Figure 6.24. MCU-ULP Timer Clock Generation
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6.13.9 Touch Sensor

There are multiple clock sources for Touch Sensor Controller. The Clock switching status can be read through
MCUULP_TOUCH_CLK_SWITCHED in MCUULP_CLK_STATUS_REG Register.

» Clock Generation
» Clock source can be configured through MCUULP_TOUCH_CLK_SEL in MCUULP_TOUCH_CLK_CONFIG Register.
» The clocks to the controller APB Interface can be disabled when not in use for efficient power consumption.

» Configure MCUULP_TOUCH_APB_CLK_EN in MCUULP_CLK_EN_REG1 Register for enabling/disabling the APB Interface
clock.

MCUHP_ULP_CLK

Y

MCUULP_REF_CLK

MCUULP_TOUCH_CTRL_CLK
o

»

RC_32MHZ_CLK

RO_HF_CLK

RC_32KHZ_CLK

\ 4

MCUULP_TOUCH_CLK_SWITCHED

N

RO_32KHZ_CLK

XTAL_32KHZ_CLK

h 4

MCUULP_TOUCH_CLK_SEL

.
» »

MGUULP_PROG_GLK ‘. MCUULP_TOUCH_APB_CLK

MCUULP_TOUGH_APB_CLK_EN

Figure 6.25. MCU-ULP Touch Sensor Clock Generation
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6.13.10 Aux-ADC/DAC Controller
There are multiple clock sources for Aux-ADC/DAC Controller. The Clock switching status can be read through MCUULP_ADC-
DAC_CLK_SWITCHED in MCUULP_CLK_STATUS_REG Register.
» Clock Generation
» Clock source can be configured through MCUULP_ADCDAC_CLK_SEL in MCUULP_ADCDAC_CLK_CONFIG Register.
» The clocks to the controller can be disabled when not in use for efficient power consumption.
» Configure MCUULP_ADCDAC_CLK_EN in MCUULP_CLK_EN_REG?2 Register for enabling/disabling the Controller clock.

MCUHP_ULP_CLK

\ 4

MCUULP_REF_CLK

RC_32MHZ_CLK C : MCUULP_ADCDAC_CTRL_CLK

RO_HF_CLK MCUULP_ADCDAC_CLK_EN

DOUBLER_CLK

A 4

MCUULP_ADCDAC_CLK_SWITCHED

Ll

RC_32KHZ_CLK

RO_32KHZ CLK

A 4

XTAL_32KHZ_CLK

MCUULP_ADCDAGC_CLK_SEL

Figure 6.26. MCU-ULP Aux-ADC/DAC Clock Generation

6.13.11 UULP APB Clock

The APB Clock needs to be configured such that the max frequency is 20MHz. This clock is derived from the MCU ULP AHB clock.
» The Clock Division factor can be configured through MCUULP_APB_CLK_DIV_FAC in MCUULP_UULP_CLK_CONFIG Register.

MCUULP_PROC_CLK UULP_APB_CLK

>

MCUULP_APB_CLK_DIV_FAC
Alway's Enabled

Figure 6.27. MCU-ULP UULP APB Clock Generation

6.13.12 Static Clock Gated Domains

The clock to the domains which operate on the AHB Interface clock can be disabled when not in use for efficient power management.
Below mentioned are the programming details for the same.

+ UDMA: Configure MCUULP_UDMA_CLK_EN in MCUULP_CLK_EN_REG?2 Register for enabling/disabling the clock to Micro-DMA
module.

* 12C:
* Configure MCUULP_12C_APB_CLK_EN in MCUULP_CLK_EN_REG1 Register for enabling/disabling the clock to 12C APB Inter-
face.
* Configure MCUULP_I2C_CLK_EN in MCUULP_I2C_SSI_CLK_CONFIG Register for enabling/disabling the clock to I12C Control-
ler.

* Enhanced-GPIO: Configure MCUULP_EGPIO_CLK_EN in MCUULP_CLK_EN_REG1 Register for enabling/disabling the clock to
Enhanced-GPIO module.
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6.13.13 Register Summary
Base_address = 0x2404_1400

Table 6.54. List of Registers

Register Name Offset Description
Section 6.13.14.1 MCUULP_CLK_EN_REG1 0x00 MCU-ULP Clock Enable Register 1
Section 6.13.14.2 ULP_TA_PERI_ISO_REG 0x04
Section 6.13.14.3 ULP_TA_PERI_RESET_REG 0x08
Section 6.13.14.4 ULPSS_SPARE_REG 0x0C
Reserved 0x10
Section 6.13.14.5 MCUULP_PROC_CLK_CONFIG 0x14 MCU-ULP AHB Clock Configuration Register

Section 6.13.14.6 MCUULP_I2C_SSI_CLK_CONFIG 0x18 MCU-ULP SSI Master and 12C Clock Configuration Register

Section 6.13.14.7 MCUULP_I2S_CLK_CONFIG 0x1C MCU-ULP 12S Clock Configuration Register
Section 6.13.14.8 MCUULP_UART_CLK_CONFIG 0x20 MCU-ULP UART Clock Configuration Register
Section 6.13.14.9 M4LP_CTRL_REG 0x24

Section 6.13.14.10 MCUULP_CLK_STATUS_REG 0x28 MCU-ULP Clock Status Register

Section 6.13.14.11 MCUULP_TOUCH_CLK_CONFIG 0x2C MCU-ULP Touch Sensor Clock Configuration Register

Section 6.13.14.12 MCUULP_TIMER_CLK_CONFIG 0x30 MCU-ULP Timer Clock Configuration Register

Section 6.13.14.13 MCUULP_ADCDAC_CLK_CONFIG |0x34 MCU-ULP Aux-ADC/DAC Configuration Register

Section 6.13.14.14 BYPASS_I2S_CLK_REG 0x3C

Reserved 0x40

Section 6.13.14.15 ULP_RM_RME_REG 0x44

Section 6.13.14.16 ULP_CLK_ENABLE_REG 0x48

Reserved 0x4C

Section 6.13.14.17 SYSTICK_CLK_GEN_REG 0x50

Reserved 0x54

Reserved 0x58

Reserved 0x5C

Section 6.13.14.19 MCUULP_CLK_EN_REG2 0xAO0 MCU-ULP Clock Enable Register 2
Section 6.13.14.19 MCUULP_CLK_EN_REG2 0xA4 UULP APB Clock Configuration Register
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6.13.14 Register Description

6.13.14.1 MCUULP_CLK_EN_REG1

Table 6.55. MCUULP_CLK_EN_REG1 Description

Bit Access Function RessLVal- Description

Writing 1 to this enables clock to Touch
Sensor APB Interface.

31 R/W MCUULP_TOUCH_APB_CLK_EN 0
Writing 0 to this disables clock to Touch
Sensor APB Interface.

30 R/W Reserved 0

29 R/W BIT_RES[2] 0 Used in PCM

28 R/W Reserved - Reserved

27 R/W ULPSS_TASS_QUASI_SYNC 0

26 R/W ULPSS_M4SS_SLV_SEL 0
AUX ADC trigger 2 selection

25 R/W AUX_SOC_EXT_TRIG_2_SEL 0 0 - soc aux ext trigger2
1- Timer interrupt 3
AUX ADC trigger 1 selection

24 R/W AUX_SOC_EXT_TRIG_1_SEL 0 0 - soc aux ext trigger1
1 - Timer interrupt 2
AUX ADC ULP trigger 2 selection

23 R/W AUX ULP_EXT TRIG_ 2 SEL 0 0 - ulp gpio aux ext trigger2
1- Timer interrupt 1
AUX ADC ULP trigger 1 selection

22 R/W AUX ULP_EXT TRIG_1_SEL 0 0- ulp gpio aux ext trigger1
1 - Timer interrupt O

21 RIW MCUULP_TIMER_PCLK_EN 0 T_hls bit is used to enable static clock to
Timer APB Interface.
Writing 1 to this enables clock to EGPIO
APB Interface.

20 R/W EGPIO_PCLK_ENABLE 0
Writing 0 to this disables clock to EGPIO
APB Interface.
Writing 1 to this disables dynamic clock
gating to EGPIO APB Interface.

19 R/W EGPIO_PCLK_DYN_CTRL_DISABLE 0
Writing 0 to this enables dynamic clock gat-
ing to EGPIO APB Interface.
Writing 1 to this enables clock to ULP
memory

18 R/W CLK_ENABLE_ULP_MEMORIES 0
Writing O to this disables clock to ULP
memory
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Bit Access Function Res:elLVal- Description

17 R/W Reserved. 0 Reserved.

16 R/W Reserved 0

Writing 1 to this enables clock to reg ac-

cess spi
15 R/W REG_ACCESS_SPI_CLK_EN
Writing 0 to this disables clock to reg ac-

cess spi

Writing 1 to this enables clock to En-
hanced-GPIO.
14 R/W MCUULP_EGPIO_CLK_EN 0
Writing O to this disables clock to En-
hanced-GPIO.

Writing 1 to this enables clock to Timers.
13 R/W MCUULP_TIMER_CLK_EN 0
Writing 0 to this disables clock to Timers.

12 R/W Reserved. 0 Reserved.

11 R/W Reserved. 0 Reserved.

Writing 1 to this enables clock to UART

Controller.(Asynchronous serial clock)
10 R/W MCUULP_UART_CLK_EN 0
Writing 0 to this disables clock to UART

Controller.

Writing 1 to this enables clock to UART
APB Interface.(Pheripheral bus clock)
9 R/W MCUULP_UART_APB_CLK_EN 0
Writing 0 to this disables clock to UART
APB Interface.

Writing 1 to this enables clock to SPI/SSI
Master.

8 R/W MCUULP_SSI_CLK_EN 0
Writing 0 to this disables clock to SPI/SSI

Master.

Writing 1 to this enables clock to SPI/SSI
Master APB Interface.
7 R/W MCUULP_SSI_APB_CLK_EN 0
Writing 0 to this disables clock to SPI/SSI
Master APB Interface.

Writing 1 to this enables clock to 12S Con-
troller.
6 R/W MCUULP_I2S_CLK_EN 0
Writing 0 to this disables clock to 12S Con-
troller.

Writing 1 to this enables clock to 12C APB
Interface.
5 R/W MCUULP_I2C_APB_CLK_EN 0
Writing 0 to this disables clock to 12C APB
Interface.

4 R Reserved -

3:2 R/W BIT_RES 0 Specifies bit resolution for PCM

Writing 1 to this enables PCM fsync
1 R/W PCM_FSYNC_START 0
Writing 0 to this disables PCM fsync
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Reset Val-

Function Description
ue

Writing 1 to this enables PCM
0 R/W PCM_ENABLE 0
Writing 0 to this disables PCM

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 130




SiWx917 Family Reference Manual
Clock Architecture

6.13.14.2 ULP_TA_PERI_ISO_REG

Table 6.56. ULP_TA_PERI_ISO_REG Description

Bit Access Function Reset Value Description

31:23 NA Reserved - Reserved
22 R/W Reserved. 0 Reserved.
21 R/W Reserved. 0 Reserved.
20 R/W Reserved. 0 Reserved.
19 R/W Reserved. 0 Reserved.

2k SRAM memory isolation enable
18 R/W mem_2k_4_iso_cntrl 0 1: enable

0: disable

2k SRAM memory isolation enable
17 R/W mem_2k 3 _iso_cntrl 0 1: enable

0: disable

2k SRAM memory isolation enable
16 R/W mem_2k 2 iso_cntrl 0 1: enable

0: disable

2k SRAM memory isolation enable
15 R/W mem_2k_1_iso_cntrl 0 1: enable

0: disable
14 R/W Reserved 0
13:10 R/W Reserved - Reserved

mis top(TOT, semaphore, interrupt cntrl, Timer) module isolation
9 R/W proc_misc_iso_cntrl 0 ef‘ab'e

1: enable

0: disable

CAP Sensor module isolation enable
8 R/W touch_iso_cntrl 0 1: enable

0: disable
7 R/W Reserved. 0 Reserved.

AUX a2d module isolation enable
6 R/W aux_a2d_iso_cntrl 0 1: enable

0: disable

UART module isolation enable
5 R/W uart_iso_cntrl 0 1: enable

0: disable

SSI module isolation enable
4 R/W ssi_iso_cntrl 0 1: enable

0: disable

I12S module isolation enable
3 R/W i2s_iso_cntrl 0 1: enable

0: disable

I12C module isolation enable
2 R/W i2c_iso_cntrl 0 1: enable

0: disable
1 R Reserved -
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Bit Access Function Reset Value Description

UDMA module isolation enable
0 R/W udma_iso_cntrl 0 1: enable
0: disable

6.13.14.3 ULP_TA_PERI_RESET_REG

Table 6.57. ULP_TA_PERI_RESET_REG Description

Bit Access Function ResEteVaI- Description
31:15 NA Reserved - Reserved
14 R/W Reserved 0
13:12 R/W Reserved - Reserved
This is ULP comparator2 interrupt unmasking signal. 0
11 R/W compator2_interrupt_unmask 0 means comparator2 interrupt is masked and 1 means
unmasking. It is masked at power-on time.
This is ULP comparator1 interrupt unmasking signal. 0
10 R/W compator1_interrupt_unmask 0 means comparator1 interrupt is masked and 1 means
unmasking. It is masked at power-on time.
mis top(TOT, semaphore, interrupt cntrl, Timer) module
9 R/W proc_misc_soft_reset_cntrl 0 S(_)ﬂ reset enable
1: out of soft reset
0: in reset
CAP Sensor module soft reset enable
8 R/W touch_soft_reset_cntrl 0 1: out of soft reset
0:in reset
7 R/W Reserved. 0 Reserved.
AUX a2d module soft reset enable
6 R/W aux_a2d_soft_reset_cntrl 0 1: out of soft reset
0: in reset
UART module soft reset enable
5 R/W uart_soft_reset_cntrl 0 1: out of soft reset
0: in reset
SSI module soft reset enable
4 R/W ssi_soft_reset_cntrl 0 1: out of soft reset
0: in reset
12S module soft reset enable
3 R/W i2s_soft_reset_cntrl 0 1: out of soft reset
0: in reset
12C module soft reset enable
2 R/W i2c_soft_reset_cntrl 0 1: out of soft reset
0:in reset
1 R Reserved -
UDMA module soft reset enable
0 R/W udma_soft_reset_cntrl 0 1: out of soft reset
0: in reset
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6.13.14.4 ULPSS_SPARE_REG

Table 6.58. ULPSS_SPARE_REG Description

Bit Access Function Reset Value Description
[31:16] NA Reserved - Reserved
[15:0] R/W Reserved 16'd0 ULPSS Spare register

6.13.14.5 MCUULP_PROC_CLK_CONFIG

Table 6.59. MCUULP_PROC_CLK_CONFIG Description

Bit Access Function

31:13

Reserved

Reset
Value

0

Description

It is recommended to write these bits to 0.

12:5

R/W

MCUULP_PROC_CLK_DIV_DAC

0

Specifies the clock division factor for AHB In-
terface Clock.

R/W

MCUULP_PROC_CLK_SEL

Specifies the clock source to be used for AHB
Interface.

0 - MCU-ULP Reference Clock
1 -ro_32khz_clk

2 -rc_32khz_clk

3 - xtal_32khz_clk

4 -rc_32mhz_clk

5-ro_hf clk

6 - MCU-HP ULP Clock

7 - doubler_clk

8-15 - Output clock is gated

R/W

MCUULP_BRIDGE_CLK_EN

Controls the clock used for ULP-PERIPHER-
AL accesses in PS4/PS3(described in Section
9. Power Architecture) power states

0 - Clock is disabled
1 - Clock is enabled
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6.13.14.6 MCUULP_I2C_SSI_CLK_CONFIG

Table 6.60. MCUULP_I2C_SSI_CLK_CONFIG Description

Reset Val-

Bit Access Function ue Description

Specifies the clock source to be used for
SPI/SSI Primary

0 - MCU-ULP Reference Clock
1 -ro_32khz_clk

2 - rc_32khz_clk

31:28 RW | MCUULP_SSI_CLK_SEL 15 | 3-xtal_32khz_clk

4 -rc_32mhz_clk

5-ro_hf clk

6 - MCU-HP ULP Clock

7-14 - Reserved

15 - Output clock is gated

27:24 - Reserved - It is recommended to write these bits to 0.

Specifies the clock division factor for SPI/SSI

23:17 R/W MCUULP_SSI_CLK_DIV_FAC 0 .
Primary Clock.

Writing 1 to this enables clock to SPI/SSI Pri-
mary Clock Dividers.

16 R/W MCUULP_SSI_CLK_DIV_EN 0
Writing 0 to this disables clock to SPI/SSI Pri-
mary Clock Dividers.

15:1 - Reserved - It is recommended to write these bits to 0.
Writing 1 to this enables clock to 12C Controller.

0 R/W MCUULP_I2C_CLK_EN 0

Writing 0 to this disables clock to 12C Controller.
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6.13.14.7 MCUULP_I2S_CLK_CONFIG

Table 6.61. MCUULP_I2S_CLK_CONFIG Description

Reset

Function Value Description

It is recommended to write these

31:19 - Reserved ) bits to 0.

Writing 1 to this enables clock to

I2S APB Interface.
18 R/W MCUULP_I2S_APB_CLK_EN 0
Writing 0 to this disables clock to

I2S APB Interface.

Writing 1 to this disables dynamic

clock gating to 12S APB Interface.
17 R/W ULP_I2S_PCLK_DYN_CTRL_DISABLE 0
Writing 0 to this enables dynamic

clock gating to 12S APB Interface.

Writing 1 to this enables 12S loop-
back mode.
16 R/W ULP_I12S_LOOP_BACK_MODE 0
Writing 0 to this disables I2S loop-
back mode.

15 - Reserved - Reserved

Writing 1 to this disables dynamic

clock gating to 12S serial clk.
14 R/W ULP_I2S_SCLK_DYN_CTRL_DISABLE 0
Writing 0 to this enables dynamic

clock gating to 12S serial clk.

Writing 1 to this configures I2S to

Primary Mode.
13 R/W MCUULP_I2S_MASTER_SLAVE_MODE 0

Writing O to this configures I2S to
Secondary Mode.

Specifies the clock division factor

12:5 RW |MCUULP_I2S_CLK_DIV_FAC 0 for 125 Primary Glock.
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Bit Access Function R Description
Value

Specifies the clock source to be
used for 12S Primary

0 - MCU-ULP Reference Clock
1-ro_32khz_clk

2 -rc_32khz_clk

3 - xtal_32khz_clk

4:1 RW |MCUULP_I2S_CLK_SEL 15  |4-rc_32mhz_clk

5-ro_hf_clk

6 - MCU-HP ULP Clock

7 - doubler_clk

8 -i2s_pll_clk

9-14 - Reserved

15 - Output clock is gated

Writing 1 to this enables clock to

12S Clock Dividers.
0 R/W MCUULP_I2S_CLK_DIV_EN 0
Writing 0 to this disables clock

to 12S Clock Dividers.
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6.13.14.8 MCUULP_UART_CLK_CONFIG

Table 6.62. MCUULP_UART_CLK_CONFIG Description

Bit Access Function IZ:;afauIt Description
alue
31:18 - Reserved - It is recommended to write these bits to 0.
17 RMW |MCUULP_INTF_PLL BYPCLK_CLKCLNR OFF 1 Clock cleaner OFF Control for Interface PLL
Bypass Clock
16 RW | MCUULP_INTF_PLL_BYPCLK_CLKCLNR_ON 0 Clock cleaner ON Control for Interface PLL
Bypass Clock
Select to choose bypass clock or PLL clock
1'b0 => intf_pll_clk
15 R/W  |MCUULP_BYPASS_INTF_PLL_CLK_SEL 0 11 => One of the bypass clocks based on
MCUULP_INTF_PLL_CLK_BYP_SEL
Selects one of the bypass clock for Interface
PLL Clocks
14:13 | RW | MCUULP_INTF_PLL_CLK_BYP_SEL o |00=>ap_ddr_soc_intf_pli_byp_clk
01 => Not Valid
10 =>i2s_pll_byp_clk
11 => ref_byp_clk
12:5 R/W | MCUULP_UART_CLK_DIV_FAC 0 Specifies the clock division factor for UART.
Specifies the clock source to be used for
UART
0 - MCU-ULP Reference Clock
1-ro_32khz_clk
2 -rc_32khz_clk
3 - xtal_32khz_clk
4:1 R/W | MCUULP_UART_CLK_SEL 15 4 - rc_32mhz_clk
5-ro_hf clk
6 - MCU-HP ULP Clock
7 - doubler_clk
8. intf_pll_clk
Give values 9-15 for clock gating of dynamic
MUX
Selects the Divider type for UART Controller.
0 R/W | MCUULP_UART_FRAC_CLK_SEL 0 0 - Clock Swallow output is selected
1 - Fractional Clock Divider output is selected
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6.13.14.9 M4LP_CTRL_REG

Table 6.63. M4ALP_CTRL_REG Register

Bit Access Function Default Value Description
[31:5] R/W Reserved 0x0 Reserved
Disable the dynamic clock gating for M4
memories in ULP mode
4 R/W ulp_mem_clk_ulp_dyn_ctrl_disable 0x0 1: Dynamic control disabled
0: Dynamic control enabled
Static clock enable for M4 memories in
ULP mode
3 R/W ulp_mem_clk_ulp_enable 0x0 1: clock enabled
0: Dynamic control
Static clock enable m4 core in ULP mode
2 R/W ulp_m4_core_clk_enable 1 1:Clk enabled
0:clk diabled
1:0 R/W Reserved 0 Reserved
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6.13.14.10 MCUULP_CLK_STATUS_REG

Table 6.64. MCUULP_CLK_STATUS_REG Register

Reset

Function Value Description

31:13 - Reserved - Reserved

Status of Dynamic Clock Mux
in systick Clock Generation

1 : Clock got switched and
output clock can be used

0 : Clock switching is in pro-
gress

12 R CLOCK_SWITCHED_SYSTICK 0

1" R Reserved. 0 Reserved.

10 R Reserved. 0 Reserved.

Status of Dynamic Clock Mux
in Touch Sensor Clock Gen-
eration

9 R MCUULP_TOUCH_CLK_SWITCHED 0 1 : Clock got switched and
output clock can be used

0 : Clock switching is in pro-
gress

Status of Dynamic Clock Mux
in Timer Clock Generation

1 : Clock got switched and
output clock can be used

0 : Clock switching is in pro-
gress

8 R MCUULP_TIMER_CLK_SWITCHED 0

Status of Dynamic Clock Mux
in Aux-ADC/DAC Clock Gen-
eration

7 R MCUULP_ADCDAC_CLK_SWITCHED 0 1 : Clock got switched and
output clock can be used

0 : Clock switching is in pro-
gress

6 R Reserved. 0 Reserved.

Status of Dynamic Clock Mux
in SPI/SSI Primary Clock
Generation

5 R MCUULP_SSI_CLK_SWITCHED 0 1 : Clock got switched and
output clock can be used

0 : Clock switching is in pro-
gress

Status of Dynamic Clock Mux
in 12C Clock Generation

1 : Clock got switched and
output clock can be used

0 : Clock switching is in pro-
gress

4 R CLOCK_SWITCHED_I2C_b 0
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Bit Access Function

3 R MCUULP_PROC_CLK_SWITCHED

Reset
Value

Description

Status of Dynamic Clock Mux
in AHB Interface Clock Gen-
eration

1 : Clock got switched and
output clock can be used

0 : Clock switching is in pro-
gress

2 R CLOCK_SWITCHED_CORTEX_SLEEP_CLK

Status of Dynamic Clock Mux
in M4 sleep Clock Genera-
tion

1 : Clock got switched and
output clock can be used

0 : Clock switching is in pro-
gress

1 R MCUULP_I2S_CLK_SWITCHED

Status of Dynamic Clock Mux
in 12S Controller Clock Gen-
eration

1 : Clock got switched and
output clock can be used

0 : Clock switching is in pro-
gress

0 R MCUHP_UART_CLK_SWITCHED

Status of Dynamic Clock Mux
in UART Clock Generation

1 : Clock got switched and
output clock can be used

0 : Clock switching is in pro-
gress
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6.13.14.11 MCUULP_TOUCH_CLK_CONFIG

Table 6.65. MCUULP_TOUCH_CLK_CONFIG Description

Bit Access Function Reset Value Description
12:5 RIW ULP_TOUCH_CLKDIV_FACTOR 0 Sgrecifies clock division factor for Touch sen-
Specifies the clock source to be used for
Touch Sensor
0 - MCU-ULP Reference Clock
1 - ro_32khz_clk
2 -rc_32khz_clk
4:1 RW  |MCUULP_TOUCH_CLK_SEL 15 3 - xtal_32khz_clk
4 -rc_32mhz_clk
5-ro_hf clk
6 - MCU-HP ULP Clock
7-14 - Reserved
15 - Output clock is gated
Writing 1 to this enables clock to touch sen-
0 R/W ULP_TOUCH_CLK_EN 0 >
Writing 0 to this disables clock to touch sen-
sor
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6.13.14.12 MCUULP_TIMER_CLK_CONFIG

Table 6.66. MCUULP_TIMER_CLK_CONFIG Description

Bit Access Function Reset Value Description
13 - ULP_TIMER_IN_SYNC - It is recommended to write these bits to 0.
12:5 Reserved Reserved

Specifies the clock source to be used for Timer
0 - MCU-ULP Reference Clock
1-ro_32khz_clk

2 - rc_32khz_clk

3 - xtal_32khz_clk

4:1 R/W MCUULP_TIMER_CLK_SEL 15
4 -rc_32mhz_clk

5 -ro_hf_clk

6 - MCU-HP ULP Clock
7-14 - Reserved

15 - Output clock is gated

0 - Reserved - It is recommended to write these bits to 0.
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6.13.14.13 MCUULP_ADCDAC_CLK_CONFIG

Table 6.67. MCUULP_ADCDAC_CLK_CONFIG Description

Reset Val-

Bit Access Function ue Description

12:5 - Reserved - It is recommended to write these bits to 0.

Specifies the clock source to be used for Aux-
ADC/DAC Controller

0 - MCU-ULP Reference Clock
1 -ro_32khz_clk

2 -rc_32khz_clk

3 - xtal_32khz_clk

4:1 RW | MCUULP_ADCDAC_CLK_SEL 15 | 4-re_32mhz_clk

5-ro_hf clk

6 - MCU-HP ULP Clock

7 - doubler_clk

8 -i2s_pll_clk

8-14 - Reserved

15 - Output clock is gated

Writing 1 to this enables clock to AUX ADC DAC.
0 R/W ULP_AUX_CLK_EN 0

Writing 0 to this disables clock to AUX ADC DAC.

6.13.14.14 BYPASS_I2S_CLK_REG

Table 6.68. BYPASS_I2S_CLK_REG Description

Bit Access Function Reset Value Description
2 R/W bypass_i2s_pll_clk_clIn_off 0x1 I12S PLL Bypass clock cleaner OFF
1 R/W bypass_i2s_pll_clk_cIn_on 0x0 I12S PLL Bypass clock cleaner ON

Bypass_I2S PLL clock
1:

0 R/W bypass_i2s_pll_sel 0x0 Bypass clock is used

0: 12S Clock is used
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6.13.14.15 ULP_RM_RME_REG

Table 6.69. ULP_RM_RME_REG Description

Reset Val-

Bit Access Function ue Description

. RM ports for sram memories. This needs to be programmed when

[6:5] R/W ulp_mem_rm_sram 0x1 the SRAM is not active
RM enable signal for sram memories. This needs to be programmed

4 RIW ulp_mem_rme_sram 0x0 when the SRAM is not active

3 R Reserved 0x0 Reserved

[2:1] RIW ulp_mem_rm ox RM ports for memories .|nternal to perl_pheral. This n(_aeds to be pro-
grammed when the peripheral memories are not active

0 RIW ulp_mem_rme 0x0 RM enable signal for memories internal tp pgrlpherals. Th|§ needs to
be programmed when the peripheral memories are not active
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6.13.14.16 ULP_CLK_ENABLE_REG

Table 6.70. ULP_CLK_ENABLE_REG Description

Bit Access Function Reset Value Description

31:10 NA Reserved - Reserved

Static Clock enable to iPMU for INTF-PLL Clock
9 R/W intf_pll_clk_en_prog 0x0 1: enable
0: disable

Static Clock enable to iPMU for REF Clock
8 R/W ref_clk_en_ips_prog 0 1: enable
0: disable

Static Clock enable to iPMU for 12S-PLL Clock
7 R/W i2s_pllclk_en_prog 0 1: enable
0: disable

Static Clock enable to iPMU for PLL-500 Clock

6 R/W soc_clk_en_prog 0 1: enable

0: disable

Static Clock enable to iPMU for 32MHz RC Clock
5 R/W ulp_32mhz_rc_clk_en_prog 0 1: enable

0: disable

Static Clock enable to iPMU for 20MHz RO Clock
4 R/W ulp_20mhz_ro_clk_en_prog 0 1: enable
0: disable

Static Clock enable to iPMU for Doubler Clock
3 R/W ulp_doubler_clk_en_prog 0 1: enable
0: disable

Static Clock enable to iPMU for 32KHz XTAL Clock
2 R/W ulp_32khz_xtal_clk_en_prog 0 1: enable
0: disable

Static Clock enable to iPMU for 32KHz RC Clock
1 R/W ulp_32khz_rc_clk_en_prog 0 1: enable
0: disable

Static Clock enable to iPMU for 32KHz RO Clock

0 R/W ulp_32khz_ro_clk_en_prog 0 1: enable

0: disable
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6.13.14.17 SYSTICK_CLK_GEN_REG

Table 6.71. SYSTICK_CLK_GEN_REG Description

Bit Access Function Reset Value Description
[31:13] NA Reserved 0x0 Reserved
[12:5] R/W systick _clkdiv_factor 0x0 systick clock division factor

systick clock select
0: ref_clk (output of dynamic clock mux for different possible
ref_clk sources)

1: systick_1s
[4:1] R/W systick _clk_sel OxF 2: systick_1ms

3: ulp_32khz_rc_clk
4: ulp_32khz_xtal_clk
5:

ulp_32mhz_rc_clk

systick clk enable
0 R/W systick_clk_en 0x0 1: enable
0: disable

6.13.14.18 ULP_SOC_GPIO_n_MODE_REG

Table 6.72. ULP_SOC_GPIO_n_MODE_REG Description

Function Reset Value Description

[31:3] NA Reserved - Reserved

[2:0] R/W ulp_socgpio_n_mode 0x0 mode bits for soc gpio n
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6.13.14.19 MCUULP_CLK_EN_REG2

Table 6.73. MCUULP_CLK_EN_REG2 Description

Function Description

It is recommended to
write these bits to 0.

31:18 Reserved -

Writing 1 to this enables
clock to UDMA.
17 R/W MCUULP_UDMA_CLK_EN 0
Writing 0 to this disables
clock to UDMA.

Writing 1 to this disables
dynamic clock gating for
AUX ADC-DAC MEMO-
RY

16 R/W AUX_CLK_MEM_DYN_CTRL_DISABLE 0
Writing O to this enables
dynamic clock gating for
AUX ADC-DAC MEMO-
RY

Writing 1 to this disables
dynamic clock gating for
AUX ADC-DAC

15 R/W AUX_CLK_DYN_CTRL_DISABLE 0
Writing 0 to this enables
dynamic clock gating
for AUX ADC-DAC

Writing 1 to this disables
dynamic clock gating for
AUX ADC-DAC APB in-
terface

14 R/W AUX_PCLK_DYN_CTRL_DISABLE 0
Writing O to this enables
dynamic clock gating
for AUX ADC-DAC APB
interface

Writing 1 to this enables
AUX ADC-DAC memory
13 R/W AUX_MEM_EN 0
Writing 0 to this disables
AUX ADC-DAC memory

Writing 1 to this enables
clock to AUX ADC-DAC
12 R/W MCUULP_ADCDAC_CLK_EN 0
Writing O to this disables
clock to AUX ADC-DAC

Writing 1 to this enables
clock to AUX ADC-DAC
APB interface

11 R/W AUX_PCLK_EN 0
Writing 0 to this disables
clock to AUX ADC-DAC
APB interface

10 R/W Reserved. 0 Reserved.

9 R/W Reserved 0 Reserved.
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Bit Access

8 R/W

Function

REG_ACCESS_SPI_CLK_DYN_CTRL_DISABLE

Reset
Value

Description

Writing 1 to this disables
dynamic clock gating for
reg access SPI

Writing O to this enables
dynamic clock gating for
reg access SPI

7 R/W

TIMER_SCLK_DYN_CTRL_DISABLE

Writing 1 to this disables
dynamic clock gating for
timer clock

Writing 0 to this enables
dynamic clock gating for
timer clock

6 R/W

TIMER_PCLK_DYN_CTRL_DISABLE

Writing 1 to this disables
dynamic clock gating for
timer APB interface

Writing O to this enables
dynamic clock gating for
timer APB interface

5 R/W

UART_SCLK_DYN_CTRL_DISABLE

Writing 1 to this disables
dynamic clock gating for
UART serial clock

Writing 0 to this enables
dynamic clock gating for
UART serial clock

4 R/W

UART_CLK_DYN_CTRL_DISABLE

Writing 1 to this disables
dynamic clock gating for
UART clock

Writing O to this enables
dynamic clock gating for
UART clock

3 R/W

SSI_MST_SCLK_DYN_CTRL_DISABLE

Writing 1 to this disables
dynamic clock gating for
SSI primary serial clock

Writing 0 to this enables
dynamic clock gating for
SSI primary serial clock

2 R/W

SSI_MST_PCLK_DYN_CTRL_DISABLE

Writing 1 to this disables
dynamic clock gating for
SSI primary APB inter-
face

Writing O to this enables
dynamic clock gating for
SSI primary APB inter-
face

1 R/W

12S_CLK_DYN_CTRL_DISABLE

Writing 1 to this disables
dynamic clock gating for
12S

Writing 0 to this enables
dynamic clock gating for
12S
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Bit Access Function G Description
Value

Writing 1 to this disables
dynamic clock gating for
I12S APB interface

0 R/W 12C_PCLK_DYN_CTRL_DISABLE 0
Writing 0 to this enables
dynamic clock gating for
I12S APB interface

6.13.14.20 MCUULP_UULP_CLK_CONFIG

Table 6.74. MCUULP_UULP_CLK_CONFIG Description

Bit Access Function Reset Value Description

31:9 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enable SLPSS APB interface

8 R/W | ENABLE 1 Writing 0 to this disables able SLPSS APB inter-
face
7:0 RIW MCUULP_APB_CLK_DIV_FAC 2 Specifies the clock division factor for UULP APB

Interface

6.14 MCU ULP VBAT Clock Architecture

6.14.1 General Description

The MCU ULP VBAT domain contains the MCU ULP VBAT Peripherals. This section describes the different clock sources possible for
each peripheral.

6.14.2 Features

* The clock sources used for MCU ULP VBAT domain includes RC, RO, XTAL clocks from the ULP Clock Oscillators.
+ The Peripherals are configured by the processor through the APB Interface for which the clock is fed from MCU ULP Domain.
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6.14.3 Functional Description

The following figure depicts the clock sources used for the functionality present in MCU ULP VBAT domain.

RO_HF_CLK

Y

RC_32MHZ_CLK

\ 4

ULP CLOCK
OSCILLATORS )
RO_32KHZ_CLK R MCU ULP VBAT PERIPHERAL Domain
RC_32KHZ_CLK
XTAL_32KHZ_CLK ~
UULP_APB_CLK
MCU ULP - T =
Domain ”

Figure 6.28. Clock Generation

The list below contains the different peripherals for which clock can be configured independently.
1.HIGH-FREQ CLOCK
a. This clock is used for Low-Power State machines.

b. This can be configured using MCUULP_VBAT_HF_CLK_SEL in Section 6.14.5.2 MCUULP_VBAT_HFCLK_REG Register.
c.The clock switching status can be read through MCUULP_VBAT_HF_CLK_SWITCHED in Section

6.14.5.2 MCUULP_VBAT_HFCLK_REG Register
2.LOW-FREQ CLOCK
a. This clock is used for the following for the following UULP-PERIPHERALS
i. WatchDog Timer
ii. Deep-Sleep Timer
iii. GP1O Timestamping

b. This can be configured using MCUULP_VBAT_LF_CLK_SEL in Section 6.14.5.1 MCUULP_VBAT_LFCLK_REG Register.
c.The clock switching status can be read through MCUULP_VBAT_LF_CLK_SWITCHED in

6.14.5.1 MCUULP_VBAT LFCLK_REG Register
3.SYSRTC

6.14.4 Register Summary
Base_address = 0x2404_8000

Table 6.75. Register Summary

Register Name Description
Section 6.14.5.1 MCUULP_VBAT_LFCLK_REG 0x020 Low Frequency Clock Select Register
Section 6.14.5.2 MCUULP_VBAT_HFCLK_REG 0x118 High Frequency Clock Select Register
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6.14.5 Register Description

6.14.5.1 MCUULP_VBAT_LFCLK_REG

31:24

Table 6.76. MCUULP_VBAT_LFCLK_REG Description

Function

Reserved

POR
Value

Description

23:18

R/W

MCUULP_VBAT SYS_RTC_CLK_DIV_FAC

6'b0

Division factor for RC_32_MHZ_CLK
6'b000001 - Divide by 2
6'b010000 - Divide by 32

17:15

Reserved

14

R/W

MCUULP_VBAT_SYS_RTC_CLK_EN

1'b0

Writing 1 to this enables clock to SYSRTC from dy-
namic mux

Writing 0 to this has no effect.

13

MCUULP_VBAT_SYS_RTC_CLK_SWITCHED

1'b1

Status of Dynamic Clock Mux in Reference Clock
Generation

1 indicates Clock got switched and output clock can
be used

0 indicates Clock switching is in progress

12:9

R/W

MCUULP_VBAT_SYS_RTC_CLK_SEL

4'b0

0010 - 1 KHZ clock,
MCUULP_VBAT_SYS_RTC_CLK_DIV_FAC must
be set to 6'b010000.

0010 - RO_32KHZ_CLK
0100 - RC_32KHZ_CLK
1000 - XTAL_32KHZ_CLK

8:4

Reserved

MCUULP_VBAT_LF_CLK_SWITCHED

1'b1

Status of NPSS Low Frequency Clock Dynamic
Clock Mux

1 : Clock got switched and output clock can be
used

0 : Clock switching is in progress

2:0

R/W

MCUULP_VBAT LF_CLK_SEL

2'p00

001 : ro_32k_clk
010 : rc_32k_clk
100 : xtal_32k_clk

After programming, wait for
NPSS_LFCLK_SWITCHED to be 1'b1
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6.14.5.2 MCUULP_VBAT_HFCLK_REG

Table 6.77. NPSS High Frequency Clock Select Register

Bit Access Function RS Description

Value

30:16 R Reserved NA Reserved

Status of NPSS High Frequency Clock
Dynamic Clock Mux

15 R MCUULP_VBAT_HF_CLK_SWITCHED 1'b1 1 : Clock got switched and output clock
can be used

0 : Clock switching is in progress

14:5 R Reserved NA Reserved

0 : Clock is Gated

1:ro_20m_clk
4:2 R/W MCUULP_VBAT_HF_CLK_SEL 2'd0 2:rc_32m _clk
After programming, wait for
NPSS_HFCLK_SWITCHED to be 1'b1
1:0 R Reserved NA Reserved

6.15 ULP Clock Oscillators

6.15.1 General Description

ULP Clock Oscillators is the source of the Low frequency RC/RO and High frequency RC/RO clocks which are used by MCU HP, MCU
ULP and MCU ULP VBat domains as one of the clock sources for multiple peripherals.

6.15.2 Features

1. Low-Power Clock Oscillators for generation of RC-Based and RO-Based clocks.
2. Fast Start-up times. The table below shows the start-up times for each clock

S.No Clock Source Start-Up time
1 RC_32MHZ_CLK 10 Micro-seconds
2 RO_HF_CLK 30 Micro-seconds
3 DOUBLER_CLK 30 Micro-seconds
4 RC_32KHZ_CLK 500 Micro-seconds
5 RO_32KHZ_CLK 500 Micro-seconds
6 XTAL_32KHZ CLK 2.5 seconds.
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6.15.3 Functional Description

\4

\ 4

RC_32MHZ_CLK

A4

MCU HP Domain

\ 4

RO_HF_CLK

4

DOUBLER_CLK

ULP Clock
Oscillators

RC_32KHZ_CLK

\ 4

\ 4

RO_32KHZ CLK

XTAL_32KHZ_CLK MCU ULP Domain

\ 4

A 4

Figure 6.29. Clock Generation

There are different Oscillators to generate the Low-Frequency and High-Frequency clocks. The clock oscillators can be controlled indi-
vidually through Register programming which are described below

6.15.4 Register Summary
Base Address: 0x2404_8100

Table 6.78. Register summary

Register Name Description

Section 6.15.5.1 ULP_CLKOSC_CTRL_REG 0x20 ULP Clock Oscillators Control Register
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6.15.5 Register Description

6.15.5.1 ULP_CLKOSC_CTRL_REG

Table 6.79. ULP_CLKOSC_CTRL_REG

Bit Access Function Reset Value Description
31:22 - Reserved - It is recommended to write these bits to 0.
Writing 1 to this enables the XTAL-40MHz Clock
22 R/W XTAL_40MHZ_CLK_EN 1
Writing 0 to this disables the XTAL-40MHz Clock
Writing 1 to this enables the Doubler Clock
21 R/W DOUBLER_CLK_EN 0
Writing 0 to this disables the Doubler Clock
Writing 1 to this enables the RO High-Frequency Clock
20 R/W RO_HF_CLK_EN 0
Writing 0 to this disables the RO High-Frequency Clock
Writing 1 to this enables the RC 32MHz Clock
19 R/W RC_32MHZ_CLK_EN 1
Writing 0 to this disables the RC 32MHz Clock
Writing 1 to this enables the XTAL 32KHz Clock
18 R/W XTAL_32KHZ_CLK_EN 0
Writing 0 to this disables the XTAL 32KHz Clock
Writing 1 to this enables the RO 32KHz Clock
17 R/W RO_32KHZ_CLK_EN 1
Writing 0 to this disables the RO 32KHz Clock
Writing 1 to this enables the RC 32KHz Clock
16 R/W RC_32KHZ_CLK_EN 1
Writing 0 to this disables the RC 32KHz Clock
15:0 - Reserved -
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7. Resets

7.1 General Description

The device is brought into initial known state by applying the reset. The main resets in the chip are described in this section.

7.2 Features

1. Resets the design and set it to an initial state according to the reset source
2.Reset Resources

a.Primary reset, RESET_N_PAD

b. Power on reset, POC_IN

c. Black out Monitor

d. Watch Dog Reset

e. Reset request from host or Processor

7.3 Functional Description

UULP_VBATT.

100k

RESET_N|PAD

10nF

Board
UULP_VBATT
50k POC_OUT
1<
10nF

I POC_IN

Figure 7.1. External Connections on Board for Reset

The diagram above shows the required off chip components and the external board connections required for reset.

7.3.1 RESET_N_PAD

This is the primary reset to the chip. The external resistor and capacitor components are as shown in the diagram above. The complete
design can be reset using this reset. This will be forced low when POC_IN is low. When POC_IN is high, the external resistor will pull
up RESET_N_PAD. If the REST_N_PAD is also controlled by host IC, the host IC's GPIO should be in open-drain mode (strong pull
down). Refer to Chip Reset Generation reference schematic for more information on RESET circuit.

7.3.2 POC_IN

There is an internally generated Power On Reset in the design which is generated once VBATT supply is >1.7V and core supply is
stable by blackout monitor. That reset comes out as POC_OUT. This has to be looped back to POC_IN on board (recommended op-
tion).

POC_IN can be also be externally controlled instead of connecting to POC_OUT. A resistor and capacitor have to be connected on
board as shown in the diagram above. Refer to Chip POC Generation reference schematic for more information on POC circuit.
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7.3.3 Black Out Monitor
By default Blackout Monitor is disabled. It has to be enabled by enabling BLACKOUT_EN.

Blackout occurs when UULP_VBATT is lower than 1.7V, this will make POC_OUT low. Upon blackout event, RESET_N_PAD is auton-
omously pulled low if POC_OUT is connected to POC_IN. When the voltage on UULP_VBATT becomes greater than 1.7V, RE-
SET_N_PAD charges again and the design will be out of reset.

7.3.4 WatchDog Reset

Timer value is programmed in the watch dog timer. Once the timeout happens it generates an interrupt to the processor. If the process-
or does not service the interrupt, the watch dog reset is generated and the entire design is reset. The detailed description is present in
WatchDog Timer block description.

Note:

For more elaboration on Reset, refer to the Reset Pin table in the datasheet.

7.4 Reset request from host or Processor

Cortex M4 can request for reset on SYSRESETREQ. There can be reset requests from the host SDIO or SPI. When there are any such
requests from Cortex M4 or host, it will reset the digital blocks.

7.5 Register Summary
Base Address : 0x2405_A000

Table 7.1. Register Summary

Register Name Description

Section 7.6.1 BLACK_OUT_MON_EN_REG 12B Black Out Monitor Enable Register

7.6 Register Description

7.6.1 BLACK_OUT_MON_EN_REG

Table 7.2. Black Out Monitor Enable Register Description

Bit Access Function Reset Value Description

0: Black Out Monitor is Disabled
5 R/W BLACKOUT_EN 1'b1
1: Black Out Monitor is Enabled
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8. Interrupts

8.1 General Description

MCU uses Nested vectored interrupt controller (NVIC) for interrupts handling. It is programmable and its registers are located in the M4
System Control Space (SCS) of the memory map. The NVIC handles the exceptions and interrupt configurations, prioritization, and in-
terrupt masking.

8.2 Features

The NVIC has the following features:

» Supports 99 interrupts

* Flexible exception and interrupt management
* Nested exception/interrupt support

» Vectored exception/interrupt entry

* Interrupt masking

8.3 Functional Description

8.3.1 Flexible Exception and Interrupt Management

Each interrupt (apart from the NMI) can be enabled or disabled and can have its pending status set or cleared by software. The NVIC
can handle various types of interrupt sources:

» Pulsed interrupt request e the interrupt request is at least one clock cycle long. When the NVIC receives a pulse at its interrupt input,
the pending status is set and held until the interrupt gets serviced.

» Level triggered interrupt request e the interrupt source holds the request high until the interrupt is serviced.

The signal level at the NVIC input is active high. However, the actual external interrupt input on the micro-controller could be de-
signed differently and is converted to an active high signal level by on-chip logic.

8.3.2 Nested Exception/Interrupt Support

Each exception has a priority level. Some exceptions, such as interrupts, have programmable priority levels and some others (e.g.,
NMI) have a fixed priority level. When an exception occurs, the NVIC will compare the priority level of this exception to the current level.
If the new exception has a higher priority, the current running task will be suspended. Some of the registers will be stored on the stack
memory, and the processor will start executing the exception handler of the new exception. This process is called “preemption.” When
the higher priority exception handler is complete, it is terminated with an exception return operation and the processor automatically
restores the registers from stack and resumes the task that was running previously. This mechanism allows nesting of exception serv-
ices without any software overhead.

8.3.3 Vectored Exception/Interrupt Entry

When an exception occurs, the processor will need to locate the starting point of the corresponding exception handler. Traditionally
software handles this step. The Cortex-M4 processor automatically locate the starting point of the exception handler from a vector table
in the memory. As a result, the delays from the start of the exception to the execution of the exception handlers are reduced.

8.3.4 Interrupt Masking

The NVIC in processor provide several interrupt masking registers such as the PRIMASK special register. Using the PRIMASK register,
all exceptions excluding HardFault and NMI are disabled. This masking is useful for operations that should not be interrupted, like time
critical control tasks or real-time multimedia codecs. Alternatively we can also use the BASEPRI register to select mask exceptions or
interrupts which are below a certain priority level. The flexibility and capability of the NVIC also make the Cortex-M4 processors very
easy to use, and provide better a system response by reducing the software overhead in interrupt processing, which also leads to
smaller code size.
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8.3.5 Vector Table

When an exception event takes place and is accepted by the processor core, the corresponding exception handler is executed. To de-
termine the starting address of the exception handler, a vector table mechanism is used. The vector table is an array of word data in-
side the system memory, each representing the starting address of one exception type. The vector table is relocatable and the reloca-
tion is controlled by a programmable register in the NVIC called the Vector Table Offset Register (VTOR). After reset, the VTOR is reset
to 0; therefore, the vector table is located at address 0x0 after reset. The beginning of the memory space contains the vector table, and
the first two words in the vector table are the initial value for the Main Stack Pointer (MSP), and the reset vector, which is the starting
address of the reset handler. After these two words are read by the processor, the processor then sets up the MSP and the Program
Counter (PC) with these values.

For example, if the reset is exception type 1, the address of the reset vector is 1 times 4 (each word is 4 bytes), which equals
0x00000004, and the NMI vector (type 2) is located at 2 x 4 = 0x00000008. The address 0x00000000 is used to store the starting value
of the Main Stack Pointer.

8.3.6 Vectored Interrupt Table (VIT)

99 interrupts are mapped on NVIC. MCU HP peripheral interrupts, MCU ULP peripheral interrupts, MCU UULP peripheral interrupts
and NWP peripheral interrupts are mapped into following Vectored interrupt table.

Interrupt Number Interrupt
19:0 MCU ULP peripheral Interrupts
29: 20 MCU UULP peripheral Interrupts
74:30 MCU HP peripheral interrupts
98:75 NWP peripheral interrupts
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MCU HP Peripheral Interrupts

There are 45 MCU HP peripheral interrupts in the SiWx917 chip. The following table provides the list of MCU HP peripheral interrupts
and their interrupt number in vector interrupt table.

Table 8.1. Register Summary

Interrupt Number in VIT MCU HP Peripheral interrupt

30 Reserved

31 GPDMA interrupt

32 Reserved

33 MCU HP UDMA interrupt
34 SCT interrupt

35 HIF Interrupt 1

36 HIF Interrupt 2

37 Reserved

38 USART 0 Interrupt

39 UART 1 Interrupt

40 Reserved

41 EGPIO wakeup interrupts
42 12CO0 Interrupt

43 Reserved

44 SSI Secondary Interrupt
45 Reserved

46 GSPI Primary Interrupt
47 SSI Primary Interrupt

48 MCPWM Interrupt

49 QEI Interrupt

51:50 GPIO Group Interrupt
59:52 GPIO Pin Interrupt

60 QSPI Interrupt (Flash Controller)
61 12C1 Interrupt

62 MVP Interrupt

63 MVP Wake up Interrupt
64 I12S master Interrupt

65 Reserved

66 Dcache Secure Interrupt
67 Dcache Non-Secure Interrupt
68 Reserved

69 PLL clock ind Interrupt
70 Reserved
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71 QSPI PSRAM Controller Interrupt
72 Reserved
73 Reserved
74 NWP P2P interrupt

Base Address: 0x4611_0000

Table 8.2. MCU Multi-Channel Interrupt Selection Registers

Register Name Offset Description
RESERVED 0x00 Reserved
M4SS_GPDMA_INTR_SEL 0x04 MCU GPDMA interrupt selection register
RESERVED 0x08 Reserved
M4SS_UDMA_INTR_SEL 0x0C MCU HP uDMA interrupt selection register
M4SS_SCT_INTR_SEL 0x10 SCT interrupt selection register

The is used to select the GPDMA interrupts (8) that to be passed to
M4SS GPDMA_INTR_SEL_TASS 0x2C NWP. Selected interrupts are ored mapped on to gpdma bit in below
MCU to NWP Interrupts

The is used to select the UDMA interrupts (32) that to be passed to
M4SS UDMA INTR_SEL_TASS 0x34 NWP. Selected interrupts are ored mapped on to UDMA bit in be-
low MCU to NWP Interrupts

The is used to select the SCT interrupts (32) that to be passed to
M4SS_SCT_INTR_SEL_TASS 0x38 NWP. Selected interrupts are ored mapped on to SCT bit in be-
low MCU to NWP Interrupts

Register Description
M4SS_GPDMA_INTR_SEL

Table 8.3. M4SS_GDMA_INTR_SEL Register Description

Bit Access Function Reset Value Description

31:8 R Reserved 0 Reserved

This bit unmasks m th the GPDMA channel interrupt

'"1' — Unmasked

'0" — Masked

70 R/W dma_m_interrupt_sel 0 Upon read,

If '0' seen upon reading this bit, this indicates that the interrupt is
masked

If '1' is read, this indicates interrupt is not masked.
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M4SS_UDMA_INTR_SEL
Table 8.4. M4SS_UDMA_INTR_SEL Register Description
Bit Access Function Reset Value Description
This bit unmasks the m th UDMA channel interrupt
1" — Unmasked
'0" — Masked
31:0 |R/W udma_m_interrupt_sel 0 Upon read,
If '0" seen upon reading this bit, this indicates that the interrupt
is masked
If '1' is read, this indicates interrupt is not masked.
M4SS_SCT_INTR_SEL
Table 8.5. M4SS_SCT_INTR_SEL Register Description
Bit Access Function Reset Value Description
This bit unmasks the m th SCT channel interrupt
1" — Unmasked
'0' — Masked
31:.0 |R/W sct_m_interrupt_sel 0 Upon read,
If '0" seen upon reading this bit, this indicates that the interrupt is
masked
If '1' is read, this indicates interrupt is not masked.

The group of UULP Peripheral interrupts will be converted to 10 UULP interrupt and mapped to 29-20 interrupt in MCU.

Features

» Supports 19 UULP peripheral interrupts and mapped them into 10 MCU interrupts.

UULP GPIO interrupts have additional functionality of rise edge, fall edge and level detection.
* UULP interrupts other than GPIO interrupts will have only rise edge detection.

» Each interrupts can be masked or unmasked based on the requirement.

UULP GPIO pins unmasked status can be read from register.

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 161




SiWx917 Family Reference Manual
Interrupts

NPSS Interrupt NSumbers

19 NPSS interrupts mapping and the description of the interrupts are given below table. The priority of the interrupt decreases as the
interrupt number increases.

NPSS interrupt number Interrupt Number in VIT NPSS Interrupt
0 20 uulp_wdt_interrupt
1-5 21 uulp_gpio_interrupt
6-9 22 uulp_cmp_interrupt
10 22 uulp_sysrtc_interrupt
11 23 uulp_bod_interrupt
12 24 uulp_button_interrupt
13 25 uulp_sdc_interrupt
14 26 uulp_wireless_interrupt
15 27 uulp_wakeup_interrupt
16 28 uulp_alarm_interrupt
17 29 uulp_sec_interrupt
18 29 uulp_msec_interrupt

Programming Sequence

* All UULP interrupts to the Processor are masked by default. To unmask any interrupt, set the corresponding bit in the
UULP_INTR_MASK_CLR_REG register.

» To mask the interrupts, set the corresponding bit in the UULP_INTR_MASK_SET_REG register.
* When the interrupt is raised, check UULP_INTR_STATUS_REG to find out which interrupt among the mapped intr is raised.
» Clear it by setting the corresponding bit in the UULP_INTR_CLEAR_REG register so that the interrupt will not be seen again.

* UULP GPIO interrupts will have additional functionality of fall edge detection and level detection. GPIO interrupts will be rise detec-
tion by default.

+ Set the required interrupt detection mode for each GPIO in UULP_GPIO_CONFIG_REG.

» To clear fall/rise edge interrupt UULP_INTR_CLEAR_REG[5:0] can be used. But to clear level interrupts, levelO/level1 enable bits in
UULP_GPIO_CONFIG_REG as to be reset.
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Register Summary
All the below registers are 16 bit and 32 bit accessible

Base Address: 0x1208_0000

Table 8.6. UULP Peripheral Interrupt controller Register Table

Register Name Offset Description
e UULP_INTR_MASK_SET_REG on page 163 0x0 UULP interrupt mask set register
e UULP_INTR_MASK_CLR_REG on page 164 0x4 UULP interrupt mask clear register
e UULP_INTR_CLEAR_REG on page 164 0x8 UULP interrupt clear register
e UULP_INTR_STATUS_REG on page 164 0xC UULP interrupt status register
e UULP_GPIO_CONFIG_REG on page 165 0x10 UULP GPIO configuration register
e UULP_GPIO_STATUS_REG on page 166 0x14 UULP GPIO status register
e M4_WIC_CLEAR_REG on page 166 0x18 MCU WIC clear register
e M4_ULP_SLP_STATUS_REG on page 167 0x1C MCU ULP sleep status register
e M4ULP_ISO_ENABLE_REG on page 168 0x20 MCU ULP isolation enable register
e M4AULP_RST_CTRL_REG on page 169 0x24 MCU ULP reset control register
e M4AULP_A2A_BRIDG_CTRL_REG on page 170 0x28 MCU ULP AHB2AHB Bridge Control Register
e M4AULP_A2A_BRIDG_STAT_REG on page 170 0x2C MCU ULP AHB2AHB Bridge Status Register
e M4ULP_STCALIB_REG on page 171 0x30 MCU ULP Systick Calibration Register
e M4ULP_SYSTICK_CLK_ENABLE_REG on page 172 0x34 MCU ULP Systick Clock Enable Register
e M4ULP_SPARE_REG on page 172 0x38 MCU ULP Spare Register

Register Description

UULP_INTR_MASK_SET_REG

Table 8.7. UULP_INTR_MASK_SET_REG Description

Bit Access Function Reset Value Description

31:19 R Reserved 1b0 Reserved for future use.

This bit is used to mask UULP interrupt 'n’
For write operation,

'1'- Mask Interrupt

n(18:0) R/W UULP_INTR_n_MASK 1b1 '0'- Writing a zero into this has no effect.
For read operation,

1" — Interrupt masked

'0"' — Not masked
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UULP_INTR_MASK_CLR_REG

Table 8.8. UULP_INTR_MASK_CLR_REG Description

Bit Access Function Reset Value Description

[31:19] R Reserved 1b0 Reserved for future use.

This bit is used to mask UULP interrupt 'n'
For write operation,

'1'- Unmask Interrupt

n (0-18) R/W UULP_INTR_n_MASK 1b1 '0'- Writing a zero into this has no effect.
For read operation,

1" — Interrupt masked

'0' — Not masked

UULP_INTR_CLEAR_REG

Table 8.9. UULP_INTR_CLEAR_REG Description

Bit Access Function Reset Value Description

[31:19] R Reserved 1b0 Reserved for future use.

This bit is used to clear UULP interrupt 'n'

Main interrupt has to cleared at the source
For write operation,

'1'- Clears the Interrupt

'0'- Writing a zero into this has no effect.

n(0-18)  |WO UULP_INTR_n_CLEAR 1b1

UULP_INTR_STATUS_REG

Table 8.10. UULP_INTR_STATUS_REG Description

Bit Access Function Reset Value Description

[31:19] R Reserved 1b0 Reserved for future use.

This bit is used to read the masked UULP interrupt 'n'
status

For Read operation,

n (0-18) RO UULP_INTR_n_STATUS 1b0 '1'- indicates that the 'n'th UULP interrupt has been
raised

'0'- indicates that the interrupt is masked or not been
raised
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UULP_GPIO_CONFIG_REG

Table 8.11. UULP_GPIO_CONFIG Reg Description

Bit Access Function Reset Value Description

31:29 R Reserved 5b0 Reserved for future use.

2 |WR |levelhighenabled 10 - Disables leve 1 ntorupt Getoction for UULP_VBAT GPIO, 4
27 (WR |eeingnemnes oo | oErates vl ek erupt dtcion fr UL VAT 00l 3
2 (WR ez |To0 | Enates vl et et dtsion fr WL veNT o2
2 WR eengnenber 1o LS ol nahiereldtsin o WL voRT o0
20 WR meingneneo |1 |0 ol nanimerupl dtcion f uLP VAT 610 0
23:21 R Reserved 5b0 Reserved for future use.

20 [WR levellowenabled 10 - Disables level 0 nformupt detoction for UULP. VBAT GRIO 4
B WReelbvenaies |t DErees il nerunceocon o L AT 0.9
B WReelbweniez o DErees el nerunceocon o L AT 0 2
7 WRlevellowenable 1 |10 - Disabios lovel 0 iterrupt detecton for UL VBAT GRIO_T.
T WR ewlovemsbe oo | J-EraHes el u eyl doeion o UuL? veAT ol
15:13 R Reserved 5b0 Reserved for future use.

2 WR Falledgeenabled | Th0 - Disables al adge mernipt dstoston for UL VBAT. GPIC,4
WR Falcseenaies |t | Ereeslods ot dooion o ke VEAT.cPI0 s
0 WRFalcieenaiez |t | EreHes alods ortdooion o k7 VeAT.cPlo 2
S WR raleseamer o LN et e doocton r ke VoAT ool
s W Falesseenes oo | J-Enatles llodso erum oo r UL VAT 6710 0
7:5 R Reserved 5b0 Reserved for future use.

©WRRsecseemes to1 | JEnbls et lomot et Lo VBAT 0PI ¢
3. WR |Riseedgeenabled |11 - Disables ioe odbe intemupt detecton for UULP_VBAT GPIO.3
2 WR Reseseenez |1bi LN e oot o (U VEAT.GPI0 2
y W/R Rise edge enable 1 1'b1 '1'- Enables rise edge interrupt detection for UULP_VBAT_GPIO_1

'0'- Disables rise edge interrupt detection for UULP_VBAT_GPIO_1
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Bit Access Function Reset Value Description

'1'- Enables rise edge interrupt detection for UULP_VBAT_GPIO_0

0 WIR Rise edge enable 0| 1'b1 '0'- Disables rise edge interrupt detection for UULP_VBAT_GPIO_0

UULP_GPIO_STATUS_REG

Table 8.12. UULP_GPIO_STATUS_REG Description

Bit Access Function Reset Value Description
31:5 R Reserved 27'b0 Reserved for future use.
4 R GPIO4 status 1'b0 Gives the pin status for UULP_VBAT_GPIO_4
3 R GPIO3 status 1'b0 Gives the pin status for UULP_VBAT_GPIO_3
2 R GPIO2 status 1'b0 Gives the pin status for UULP_VBAT_GPIO_2
1 R GPIO1 status 1'b0 Gives the pin status for UULP_VBAT_GPIO _1
0 R GPIOO status 1'b0 Gives the pin status for UULP_VBAT_GPIO_0

M4_WIC_CLEAR_REG

Table 8.13. M4_WIC_CLEAR_REG Description

Reset

Bit Access Function Description
Value
31:2 |R Reserved 29'd0
Enables the negedge path in ULP Mode. This needs to be program-
med before switching to ULP mode. This mode has to be enabled only
if we intend to do supply switching for processor in ULP mode. When
' supply is switched level shifters will be enabled and we must use ne-
1 RIW enable_negedge_ulp 1'b1 gedge path to save level snifters power due to combi toggles
0 - Posedge path
1 - Negedge path
0 R/W Reserved 1'b0 -
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M4_ULP_SLP_STATUS_REG

Table 8.14. M4_ULP_SLP_STATUS_REG Description

Bit Access Function Reset Value Description

31:5 |R Reserved 28'd0

4 R ulp_wakeup_por 1'b9 Indicates POR status.
Indicates the status of Physical switching to ULP Mode
operation

3 R ulp_mode_switched_npss 1'b0 0 - PS4 State
1- PS2 State
Indicates the status of functional switching to ULP Mode
operation

2 R ulp_mode_aftr_clk_sw 1'b0 0 - PS4 state
1-PS2 state
Indicates the status of Ram retention on Wakeup

1 R RAM RETENTION STATUS 1'b0 0 - RAM not retained
1 - RAM retained
Status Indication for Wakeup mode

0 R ULP WAKEUP 1'b0 0 - First Bootup
1 - ULP Wakeup
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M4ULP_ISO_ENABLE_REG

Table 8.15. M4ULP_ISO_ENABLE_REG Description

Reset Val-

Bit Access Function ue Description
31:23 R Reserved 9'd0
Enables isolation on outputs of M4
ULP-SRAM Power Domain.
This is used on power domain con-
22:16 R/W ISO_ENABLE_REG_SRAM 7'd0 trols bypass mode
0 - Disables isolation
1 - Enables isolation
15:9 R Reserved 7'd0
Enables isolation on outputs of M4
ROM Power Domain.
This is used on power domain con-
8 R/W ISO_ENABLE_REG_M4_ROM 1'b0 trols bypass mode
0 - Disables isolation
1 - Enables isolation
7:3 R Reserved 5'd0
2 R/W Reserved 1'b0 Reserved
Enables isolation on outputs of M4
Debug_FPU Power Domain.
This is used on power domain con-
1 R/W ISO_ENABLE_REG_M4_DEBUG_FPU 1'b0 trols bypass mode
0 - Disables isolation
1 - Enables isolation
0 R Reserved 1'b0
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M4ULP_RST_CTRL_REG

Table 8.16. M4AULP_RST_CTRL_REG Descrption

Bit Access Function Reset Value Description

319 R Reserved 23'd0

Enables Reset for M4 ROM Power Do-
main.

This is used on power domain controls by-
8 R/W RS_CTRL_REG_M4_ROM 1'b0 pass mode

0 - Out of Reset

1-In Reset
73 R Reserved 5'd0
2 R/W Reserved 1'b0 Reserved
Enables Reset for M4 DEBUG_FPU Pow-
er Domain.
This is used on power domain controls by-
1 R/W RST_CTRL_REG_M4_DEBUG_FPU 1'b0 pass mode
0 - Out of Reset
1 - In Reset
0 R Reserved 1'b0
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M4ULP_A2A BRIDG_CTRL_REG

Table 8.17. M4ULP_A2A_BRIDG_CTRL_REG Descrption

Bit Access Function Reset Value Description

31:4 R Reserved 28'd0

Mode change Request bit for AHB2AHB bridge 2

Setting of this bit is required along with changing of
3 R/W mode_change_req_bridge2 1'b0 mode[1:0] bit.

0 - not requesting mode change

1 - requesting mode change

Mode change Request bit for AHB2AHB bridge 1

Setting of this bit is required along with changing of
2 R/W mode_change_req_bridge1 1'b0 mode[1:0] bit.

0 - not requesting mode change

1 - requesting mode change

Enables mode of operation
2'd1 - synchronous

1:0 R/W mode 2'd2
2'd2 - asynchronous

2'd0,2'd3 -Invalid

M4ULP_A2A_BRIDG_STAT_REG

Table 8.18. MAULP_A2A_BRIDG_STAT_REG Descrption

Bit Access Function Reset Value Description

31:2 R Reserved 30'd0

Indicates the status of mode change of ahb2ahb bridge2
1 R mode_change_ack_bridge2 1'b0 0 - inactive

1 - mode change is done

Indicates the status of mode change of ahb2ahb bridge1

0 R mode_change_ack_bridge1 1'b0 0 - inactive

1 - mode change is done
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M4ULP_STCALIB_REG
Table 8.19. M4ULP_STCALIB_REG Descrption
Bit Access Function Reset Value Description
31:26 R Reserved 6'd0 Reserved
STCALIB[25] of M4
25 R/W NOREF 1'd0 Indicates that no alternative reference clock source has been integrated. Tie

HIGH if
STCLK has been tied off.

STCALIB[24] of M4

Tie this LOW if the system timer clock, the external reference clock, or FCLK
24 R/W SKEW 1'b0 as

indicated by STCALIB[25], can guarantee an exact multiple of 10ms. Other-
wise, tie

this signal HIGH.

STCALIB[23:0] of M4.
Default value kept for 32Mhz FCLK for 10ms

Provides an integer value to compute a 10ms (100Hz) delay from either the
23:0 R/W TENMS 24'h4E200 reference

clock, or FCLK if the reference clock is not implemented.

For example, apply the value 0x07A11F if no reference is implemented, and
FCLK is

50MHz.
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M4ULP_SYSTICK_CLK_ENABLE_REG

Table 8.20. M4ULP_SYSTICK_CLK_ENABLE_REG Descrption

Bit Access Function FEE! Description
Value

31:4 R Reserved 29'd0 Reserved

Timestamp clock ratio change.

, When M4 core clock frequency is changed,

3 RIW tsclkchange 160 SW has to set this bit to 1'b1 when TRACE is
enabled. It will be cleared by hardware after 1
clock cycle.

clock mux to select either fclk or systick clock
generated from ULPSS

1: systick clock generated from ULPSS will
be connected M4 Systick clock(STCLK)

2 R/W fclk_systick_clk_sel 1'b0 0: fclk will be connected M4 Systick
clock(STCLK) — wont work

Note: Program 1 always for external STCLK.

Connecting FCLK option via external STCLK,
wont work functionally as ARM Systick is run-
ning on FCLK always.

clock gate enable for systick clock coming
from ULPSS

1: systick clock coming from ULPSS is ena-
1 R/W mdsystick_clk_enable_systikclk_ulpss 1'b0 bled for M4 systick clock(STCLK)

0: systick clock coming from ULPSS is not
enabled for M4 systick clock(STCLK)

By default this clock is gated.

0 R/W m4systick_clk_enable_fclk 1'd0 Reserved

M4ULP_SPARE_REG

Table 8.21. M4ULP_SPARE_REG Descrption

Bit Access Function Reset Value Description
31:16 R Reserved 29'd0 Reserved
15:0 R/W Reserved 16'b0 Spare register

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 172




SiWx917 Family Reference Manual
Interrupts

MCU ULP Peripheral Interrupts

There are 20 MCU ULP peripheral interrupts are mapped on MCU NVIC. Following table provides the list of MCU ULP peripheral inter-
rupts and their interrupt number in vector interrupt table.

Interrupt Number in VIT MCu ULP Peripheral interrupt

19 egpio_group interrupt

18 egpio_pin interrupt (OR'ed egpio_pin interrupt)

17 Reserved

16 ssi_mst_interrupt

15 Reserved

14 i2s_interrupt

13 i2c_interrupt

12 uart_interrupt

11 aux_adc_dac_interrupt

10 udma_interrupt

9 ulp_gpio_wakeup_interrupt

8.7 comp_intr (comparator Interrupt)

6 cap_sense_interrupt (Cap_sense_wake_up or Cap_sense_intrerrupt)
5:2 ulp_timer_interrupt_status (Timer0, Timer 1, Timer2, Timer3)
1:0 Reserved
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9. Power Architecture

9.1 General Description

SiWx917 achieves ultra low power without compromising on features that have been traditionally considered "power-hungry". Hierarchi-
cal partitioning and numerous system and circuit level innovations have been used to achieve ultra low power while retaining high per-
formance capability. Unlike in GHz microprocessors, majority (>75%) of power consumption in traditional microcontrollers occurs out-
side the processor - typically in the bus-matrix, memory, PLLs, regulators and peripherals. On first look it would seem to be possible to
have two processor cores (typically Cortex-M4F and MO+) in an SoC to get power savings similar to those in microprocessors. But,
without careful design, the gains in system power consumption would be incremental since the power is reduced in the processor
alone. Additionally, software and development complexity is introduced with two cores due to inter-core communication, limitations in
the instruction set of the smaller core and resulting code incompatibility and code redundancy. It is necessary in many applications to
have the same code run in an ultra-low-power mode until the need for speed occurs.

The Power Control Hardware implements the control sequences for transitioning between different power states (Active/Standby/Sleep/
Shutdown) and the power control for different Group of Peripherals. In-addition, wakeup from any of the Standby/Sleep/Shutdown
states based on hardware events or peripheral interrupts is supported.

The Standby and Shutdown states can be reached from Active mode only and through a WFI instruction. Wakeup from Standby/Sleep/
Shutdown states is through a hardware event or interrupt (Peripheral or External). The different wakeup interrupts are listed in Section
8. Interrupts

Different SRAM sizes and Peripherals are available in each Active/Sleep states which is described in the functional description.

9.2 Features

» Two integrated buck switching regulators (High performance and ULP) to enable efficient Dynamic Voltage Scaling across wide op-
erating mode currents ranging from <1uA to 300mA

* High performance and ultra-low-power MCU peripheral subsystems and buses.
» Multiple voltage domains with Independent voltage scaling of each domain.

» Fine grained power-gating including peripherals, buses and pads, thereby reducing power consumption when the peripheral/buses/
pads are inactive.

» Multiple Active states using "gear-shifting" approach based on processing requirements, thereby reducing power consumption for
low-power applications.

 Flexible switching between different Active states with controls from Software.

* Hardware based wakeup from Standby/Sleep/Shutdown states.

» All the peripherals are clock gated by default thereby reducing the power consumption in inactive state.
» Wakeup times are configurable by Software before going into sleep.
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9.3 Functional Description

9.3.1 Power Domains

All the Applications, High Speed Interfaces and Peripherals are segregated into multiple power domains to achieve lower current con-
sumption when they are inactive. At reset, all the domains are powered ON.

The programming for power control for PLL Core is described in Clocking section.

The table below describes the different group of peripherals for which power is controlled through software

Section

Table 9.1. List of Power Domains

Domain Name

Functionality of the Power Domain

Debug Functionality for Cortex-M4F-M4F, Floating Point Unit for Cor-

L DEBUG tex-M4F

2 APPLICATIONS ROM ROM Core/Interface

3 SRAM SRAM Banks

4 HIGH SPEED INTERFACE | QSPI_ICACHE Srté)icésssgr,sgls?l:/)l?zl?ggfégIIEnten‘ace and ICache for the Cortex-M4F

5 SPI/SSI Primary, 12C, USART, UDMA Controller, UART, SPI/SSI
PERI EFUSE Secondary, Generic-SPI Primary, Config_Timer, Random-Number

6 - Generator, CRC Accelerator, 12C, 12S Primary/Secondary, QElI,

HP-PERIPHERALS MCPWM and EFUSE for configuration information, MVP

7 DMA General Purpose DMA Controller

8 SDIO-SPI SDIO 2.0 Secondary, SPI Secondary.

9 HS\TOS:YEED FLASH FLASH-LDO LDO-FL 1.8 for Flash Memory

10 HIGH-FREQ-PLL PLL-REGISTERS PLL Programming Registers for High frequency clocks.

11 DMA UDMA Controller

13 Aux ADC-DAC Aux ADC and DAC Controller

14 12C I12C Primary/Secondary

15 ULP-PERIPHERALS SSi SPI/SSI Primary

16 UART UART

17 TOUCH Capacitive Touch Sensor Controller

18 TIMER Timers
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Section

Domain Name

Functionality of the Power Domain

19 WDT Window-Watch Dog Timer

20 TS Temperature Sensor

21 PS Process Sensor

22 RTC Real-Time Clock/ MCU SYSRTC

23 STORAGE-DOMAIN1 Storage Flops - Set1. Contains 8bytes

24 STORAGE-DOMAIN2 | Storage Flops - Set2. Contains 8bytes

25 STORAGE-DOMAIN3 | Storage Flops - Set3. Contains 16bytes
UULP-PERIPHERALS

26 SLEEP-FSM FSM for Sleep/Wakeup

27 CLOCK-CALIB Callibration block for Sleep Clock.

28 BBFFS Programming Registers which can be retained during sleep.

29 DS-TIMER DEEP SLEEP Timer.

30 TIMESTAMP Timestamping Controller.

31 LP-FSM Low-Power FSM

32 RETEN Retention Flops which can be retained during sleep.

33

34 Aux-ADC Auxillary ADC

35 Analog-PERIPHERALS

36 Aux-DAC Auxillary DAC

37 BOD-CORR Brown-Out Detector

The SRAM is also segregated into multiple power domains to achieve lower current consumption as per the Memory requirement. The

power for the SRAM domains in active states can be controlled in the following manners

» Shut-down mode/Deepsleep without retention mode: SRAM Domains as described in the table below can be powered down for

unused SRAM sections. The RAM contents are not retained in this mode

* Deep-Sleep (Lower power consumption) mode: The RAM contents are retained in this mode. The SRAM is not accessible in this

state. This is configurable on a Bank granularity.

The table below describes the segregation of power domains for SRAM (328KB). The addressing for these banks are described in Sec-

tion 5. Memory Architecture .
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Table 9.2. List of SRAM Power Domains

Section Domain Name Functionality of the Power Domain

1 LP-SRAM-1 4KB of SRAM (1x Banks)
2 LP-SRAM-2 4KB of SRAM (1x Banks)
3 LP-SRAM-3 4KB of SRAM (1x Banks)
4 LP-SRAM-4 4KB of SRAM (1x Banks)
5 LP-SRAM-5 16KB of SRAM (1x Banks)

LP-SRAM
6 LP-SRAM-6 32KB of SRAM (2x Banks)
7 LP-SRAM-7 64KB of SRAM (4x Banks)
8 LP-SRAM-8 64KB of SRAM (4x Banks)
9 LP-SRAM-9 64KB of SRAM (4x Banks)
10 LP-SRAM-10 64KB of SRAM (4x Banks)
11 ULP-SRAM-1 2KB of SRAM (1x Banks)
12 ULP-SRAM-2 2KB of SRAM (1x Banks)

ULP-SRAM
13 ULP-SRAM-3 2KB of SRAM (1x Banks)
14 ULP-SRAM-4 2KB of SRAM (1x Banks)

Also, 352KB SRAM is split into 22 banks of 16K each. Each bank has its own clock gating input to reduce power consumption. The
table below describes the segregation of power domains for SRAM (352KB).

S.No Domain Name Functionality of the Power Domain
1 LP-SRAM-1 64KB of SRAM (4x Banks)
2 LP-SRAM-2 32KB of SRAM (2x Banks)
3 LP-SRAM-3 32KB of SRAM (2x Banks)
4 LP-SRAM-4 32KB of SRAM (2x Banks)
5 LP-SRAM-5 32KB of SRAM (2x Banks)
6 LP-SRAM-6 64KB of SRAM (4x Banks)
7 LP-SRAM-7 64KB of SRAM (4x Banks)
8 LP-SRAM-8 32KB of SRAM (2x Banks)
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9.3.2 Programming Sequence

The power for the above domains except for SRAM can be controlled as described below
* APPLICATIONS, HIGH-SPEED INTERFACES and HP-PERIPHERALS

* Program the particular bit as shown in Section 9.10.3 M4SS_PWRCTRL_SET_REG and Section
9.10.4 M4SS_PWRCTRL_CLEAR_REG Register.

+ HIGH SPEED FLASH MEMORY

Program the particular bit as shown in Section 9.10.15 MCU_PMU_LDO_CTRL_SET and  Section
9.10.16 MCU_PMU_LDO_CTRL_CLEAR Register

* HIGH-FREQ-PLL
» Program the particular bit as shown in Section 9.10.5 M4SS_PLL_PWRCTRL_REG Register.
* ULP-PERIPHERALS

* Program the particular bit as shown in Section 9.10.17 ULPSS_PWRCTRL_SET_REG and
9.10.18 ULPSS_PWRCTRL_CLEAR_REG Register.

* UULP-PERIPHERALS
» Program the particular bit as shown in Section 9.10.25 UULP_PWRCTRL_SET and 9.10.26 UULP_PWRCTRL_CLEAR Register.
» Program the particular bit as shown in Section 9.10.42 MCU_FSM_CRTL_PDM_AND_ENABLES Register.

* Analog-PERIPHERALS
* Program the particular bit as shown in Section 9.10.55 Analog_Power_Control Register.

The programming for the power controls of the SRAM domains are described below
* SRAM Domain Power Up

* For LP-SRAM, configure the particular bit as shown in Section 9.10.6 M4_SRAM_PWRCTRL_SET_REG1 and
9.10.8 M4_SRAM_PWRCTRL_SET_REG2 Register.

* For ULP-SRAM, configure the particular bit as shown in Section 9.10.19 ULPSS_RAM_PWRCTRL_REG1_SET and
9.10.23 ULPSS_RAM_PWRCTRL_REG3_SET Register.

» Both the Registers need to be configured for achieving the functionality.
+ SRAM Domain Power Down

* For LP-SRAM, configure the particular bit as shown in Section 9.10.7 M4_SRAM_PWRCTRL_CLEAR_REG1 and Section
9.10.9 M4_SRAM_PWRCTRL_CLEAR_REG?2 Register.

* For ULP-SRAM, configure the particular bit as shown in Section 9.10.20 ULPSS_RAM_PWRCTRL_REG1_CLEAR and
9.10.24 ULPSS_RAM_PWRCTRL_REG3_CLEARRegister.

+ Both the Registers need to be configured for achieving the functionality.
+ SRAM Standby

» For LP-SRAM, configure the particular bit as shown in Section 9.10.12 M4_SRAM_PWRCTRL_SET_REG4 Register. This has to
be cleared for SRAM accesses by configuring the particular bit as shown in Section
9.10.13 M4_SRAM_PWRCTRL_CLEAR_REG4 Register.

» For ULP-SRAM, configure the particular bit in 9.10.21 ULPSS_RAM_PWRCTRL_REG2_SET Register. This has to be cleared for
SRAM accesses by configuring the particular bit in 9.10.22 ULPSS_RAM_PWRCTRL_REG2_CLEAR Register.

The details of the above Registers are provided in the Register Description Section below.
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9.4 Voltage Domains

All the Applications, High Speed Interfaces and Peripherals are segregated into multiple voltage domains to configure the operating
voltages in different power states. This section describes the voltage domains and voltage source options available for each domain.
These are configured based on the Power state which the device is operating in. The voltage for each domain can be shut-off during
sleep by configuring the source to LDO SoC 1.1 5(This supply is turned OFF during Sleep).

The table below lists down the different voltage sources and the possible output voltages of each source at different Power states. The
voltage sources are described in detail in the Power Management Section.

Table 9.3. List of Voltage Sources

S.No Voltage Source Possible O/P Voltage
1.15V
1 LDO SoC 1.15
1.05V
2 SC-DC 1.05 1.05V
3 LDO 0.75V 0.75V

The table below lists down the different voltage domains and the possible voltage sources for each domain. The voltage source for
each domain in different power-states are defined in Section 9.5 Power States section below.

Table 9.4. List of Voltage Domains

Voltage Domain Functionality LDO SoC 1.15 SC-DC 1.05 LDO 0.75V

Processor,
1 PROC-DOMAIN Yes Yes Yes
DEBUG

ICACHE,

HIGH-SPEED-INTERFACES,
2 HIGH-VOLTAGE-DOMAIN Yes No No
HP-PERIPHERALS,

DCACHE

LP-SRAM-1,
LP-SRAM-2,
3 LOW-VOLTAGE-LPRAM-16KB Yes Yes No
LP-SRAM-3,
LP-SRAM-4,

ROM

LP-SRAM-5,
LP-SRAM-6,
4 LOW-VOLTAGE-LPRAM LP-SRAM-7, Yes Yes No
LP-SRAM-8,
LP-SRAM-9,
LP-SRAM-10

5 LOW-VOLTAGE-ULPPERIPH ULP-PERIPHERALS Yes Yes No
6 LOW-VOLTAGE-ULPRAM ULP-SRAM Yes Yes No
7 LOW-VOLTAGE-UULPPERIPH UULP-PERIPHERALS No Yes No
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9.5 Power States

The power states available in different power modes (PS0, PS1, PS2, PS3, PS4) are listed below
* Reset State
+ Active States
» Power State1 (PS1)
» Power State2 (PS2)
» Power State3 (PS3)
* Power State4 (PS4)
Standby States
* PS2-STANDBY
+ PS3-STANDBY
* PS4-STANDBY
» Sleep States
+ PS2-SLEEP
+ PS3-SLEEP
* PS4-SLEEP
» Shutdown States (Deep Sleep state)
» Power State0 (PS0)

After reset, the processor starts in PS4 state which is the highest activity state where the full functionality is available. The other Active
states (PS2/PS3) will have limited functionality or Processing power.

A transition from Active states (PS2/PS3/PS4) to any other state can only be triggered by software.

A transition from Standby/Sleep/Shutdown states can be triggered by an enabled interrupt as configured by software before entering
these states.

A transition from Standby/Sleep to Active state is possible from where these states are entered.
There are different wakeup sources available in each Standby/Sleep/Shutdown states which is listed in Section 9.8 Wakeup Sources.

The figure below shows the transitions between different power states. The programming sequence for each transition is mentioned in
the Transition sections below.
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Figure 9.1. Power State Transitions

9.5.1 PS4

This is an Active state where the complete functionality is available. The CPU, Peripherals and SRAM operate on the LDO SoC 1.15V
Supply at voltage of 1.15V.

The functionality available in this state are mentioned below:

* Maximum CPU Operating frequency of 180MHz. The CPU can operate on the HIGH-FREQ-PLL output clocks.
« APPLICATIONS - DEBUG, FPU, ICACHE and ROM.

* HIGH SPEED INTERFACE - as listed in Table 9.1 List of Power Domains on page 175.

* HIGH-FREQ-PLL - as listed in the Table 9.1 List of Power Domains on page 175.

« All the Peripherals consisting of HP-PERIPHERALS, ULP-PERIPHERALS, UULP-PERIPHERALS and Analog-PERIPHERALS - as
listed in Section 9.3.1 Power Domains .

 All the GPIOs - 30 (GPIO) + 11 (ULP-GPIO) + 4 (UULP Vbat GPIO)
» Complete SRAM of 328KB (LP-SRAM and ULP-SRAM).
* PS4 wakeup time is around 1.2msec

9.5.2 PS3

This is an Active state where the complete functionality is available similar to PS4 state and operates at a lower voltage thereby reduc-
ing current consumption. The CPU, Peripherals and SRAM operate on the LDO SoC 1.15 Supply with output voltage of 1.05V. The
Maximum CPU frequency is limited to 90MHz in this state.
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9.5.3 PS2

This is an Active state where a limited set of functionality is available and operates a much lower voltage compared to PS3/PS4 thereby
achieving lower current consumption. The CPU, Peripherals and SRAM can operate at different voltages and are configurable by soft-
ware before entering this state.

The functionality available in this state are mentioned below:

» CPU Operating frequency depends on the voltage source selected for PS2 state. The CPU operates on the ULP-Peripheral AHB
Interface clock which is described in Section 6.13 MCU ULP Clock Architecture.

« IfLDO 0.75V is used, Maximum frequency is 20MHz.
« If SC-DC 1.05 V is used, Maximum frequency is 32MHz.
+ APPLICATIONS - DEBUG, FPU and ROM.

+ Limited peripherals consisting of ULP-PERIPHERALS, UULP-PERIPHERALS and Analog-PERIPHERALS - as listed in the Table
9.1 List of Power Domains on page 175.

* 15 GPIOs are available - 11 (ULP-GPIO) + 4 (UULP Vbat GPIO)
» Total SRAM of 328KB (LP-SRAM and ULP-SRAM).
* PS2 wakeup time is around 200usec.

9.5.4 PS1

This state can be entered from PS2 only through a Software Instruction. The CPU is power-gated and a limited set of peripherals are
active. The peripheral interrupts are used as wakeup source or to trigger sleep once the peripheral functionality is complete. The Pe-
ripherals and SRAM operate at the same voltage as PS2 state. The peripherals need to be configured by the Software for the defined
functionality in the PS2 state before entering this state.

The functionality available in this state are mentioned below:

+ Limited peripherals consisting of ULP-PERIPHERALS, UULP-PERIPHERALS and Analog-PERIPHERALS - as listed in the Table
9.1 List of Power Domains on page 175.

* 15 GPIO's are available - 11 (ULP-GPIO) + 4 (UULP Vbat GPIO)
* SRAM of 320KB (LP-SRAM) can be retained in this state.
+ SRAM of 8KB (ULP-SRAM) is active for Peripheral functionality.

Wakeup sources for this state are defined in Section 9.8 Wakeup Sources.

9.5.5 STANDBY

This includes multiple states like PS4-STANDBY, PS3-STANDBY and PS2-STANDBY. These are Standby states entered from
PS4/PS3/PS2 state through a WFI instruction. CPU is clock gated in this state.

All the Interrupts in the NVIC table as described in Section 8. Interrupts will act as a wakeup source in PS4-STANDBY and PS3-
STANDBY state. Wakeup sources for PS2-STANDBY state are defined in the Section 9.8 Wakeup Sources.

9.5.6 SLEEP

This includes multiple states like PS4-SLEEP PS3-SLEEP and PS2-SLEEP/PS1-SLEEP which can be entered from PS4, PS3 and PS2
state respectively through a Software instruction. In addition, PS2-SLEEP state can be entered from PS1 state through a peripheral
interrupt. The CPU is power-gated and a much lower set of peripherals are available.

The status of resources in this state are:

» UULP-PERIPHERALS and BOD are available and are configured before entering this state.
* 4 UULP Vbat GPIO

* SRAM can be retained.

Wakeup sources for these states are defined in Section 9.8 Wakeup Sources.
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9.5.7 PSO

This is a Shutdown state (Deep Sleep state) entered from PS4 state through a Software instruction. The CPU is power-gated and a
much smaller set of peripherals are available.

The status of resources in this state are

* UULP-PERIPHERALS and Analog-PERIPHERALS are available and are configured before entering this state.
* 4 UULP Vbat GPIO

* SRAM can not be retained.

Wakeup sources for this state are defined in Section 9.8 Wakeup Sources.
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9.5.8 Programming Sequence for Transitions
PS4 -> PS3

The programming sequence for this transitions is described below
1. Configure the LDO SoC 1.15 output voltage to a lower voltage of 1.05V.
a.Program corresponding bit in 9.10.16 MCU_PMU_LDO_CTRL_CLEAR Register.
2. Configure the DC-DC 1.45 output voltage to a lower voltage of 1.25V
a. Program corresponding bit in 9.10.16 MCU_PMU_LDO_CTRL_CLEAR Register.

PS3 -> PS4

The programming sequence for this transitions is described below
1. Configure the LDO SoC 1.15 output voltage to a lower voltage of 1.15V.
a. Program corresponding bit in 9.10.15 MCU_PMU_LDO_CTRL_SET Register.
2. Configure the DC-DC 1.45 output voltage to a lower voltage of 1.45V
a. Program corresponding bit in 9.10.15 MCU_PMU_LDO_CTRL_SET Register.

PS4/PS3 -> PS2

This includes the following transitions and the programming sequence is same for all these transitions.
+ PS4 ->PS2
+ PS3->PS2

The programming sequence for these transitions is described below
1. Switch the Processor clock to MCUHP_REF_CLK as described in Section 6.12 MCU HP Clock Architecture.

2. The following settings need to be configured for PS4-PS2 transition. The switching times between PS4<->PS2 is determined by the
state of the LDO SoC 1.15 and DC-DC 1.45. The OFF delays for these are described in the Power Management section

a. Configure the voltage source for the domains listed in Section 9.4 Voltage Domains above as per the requirement in PS2
state.

i. The voltage sources need to be selected as per the CPU performance required.

i.These can be  configured through  VOLTAGE_SEL_ULP_SRAM\VOLTAGE_SEL LP_SRAM, VOLT-
AGE_SEL_LP_SRAM_16KB, VOLTAGE_SEL PROC and VOLTAGE_SEL ULP PERIPH  parameters in
9.10.35 MCU_FSM_POWER_CTRL_AND_DELAY Register.

b.The LDO SoC 1.15 and DC-DC 1.45 state during PS2 state.

i. These supplies needs to be configured to ON state during PS2 to achieve lower switching time from PS2 to PS4/PS3
states

ii. These can be configured through DCDC_EN and LDoSoC_EN parameters in 9.10.35 MCU_FSM_POW-
ER_CTRL_AND_DELAY Register.

3. Configure the ULP AHB Interface clock source and output frequency as described in Section 6.13 MCU ULP Clock Architecture.
4. Dummy read for flushing the pending transactions of ULP-PERIPHERAL accesses.

5.1f the required SRAM is less than 32KB, then a lower current consumption can be achieved by configuring the ULP MODE (Refer
t0 9.10.34 MCU_FSM_PERI_CONFIG_REG Register).

6. Enable functional switching to PS2 state (Refer to 9.10.34 MCU_FSM_PERI_CONFIG_REG Register).

7. Poll for the status bit for the functional switching done above (Refer M4_ULP_SLP_STATUS_REG Register described in Section
8. Interrupts section).

8. Disable the clock used for ULP-PERIPHERAL accesses in PS4 state

a.Program MCUULP_BRIDGE_CLK_EN in MCUULP_PROC_CLK_CONFIG Register described in Section 6.13 MCU ULP
Clock Architecture.

9. Enable Isolation for all the interfaces with HIGH-VOLTAGE-DOMAIN which are not operational in PS2 state.
10. Enable physical switching for PS2 state (Refer to 9.10.34 MCU_FSM_PERI_CONFIG_REG Register described below).

11. Poll for the status bit for the voltage switching done above (Refer M4_ULP_SLP_STATUS_ REG Register described in Section
8. Interrupts).

CPU will be operating on MCU-ULP AHB Interface Clock as described in Section 6.12 MCU HP Clock Architecture once we switch to
PS2 state.

PS2 -> PS4/PS3

This includes the following transitions and the programming sequence is same for all these transitions.
+ PS4 ->PS2
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+ PS3->PS2

The programming sequence for these transitions is described below
1. Disable the clock used for ULP-PERIPHERAL accesses in PS4 state

a.Program MCUULP_BRIDGE_CLK_EN in MCUULP_PROC_CLK_CONFIG Register described in Section 6.13 MCU ULP
Clock Architecture .

2.The following settings need to be configured for PS2-PS4 transition (Refer 9.10.35 MCU_FSM_POWER_CTRL_AND_DELAY
Register described below). The switching times from PS2 to PS4 is determined by the state of the LDO SoC 1.15 and DC-DC 1.45
configured when entering the PS2 state. The ON delays for these are described in the Power Management section

a. Configure the voltage source for the domains listed in Section 9.4 Voltage Domains above to LDO-SOC 1.15.

i.These can be configured through VOLTAGE_SEL ULP_SRAM, VOLTAGE_SEL_LP_SRAM, VOLT-
AGE_SEL _LP_SRAM_16KB, VOLTAGE_SEL_PROC and VOLTAGE_SEL_ULP_PERIPH parameters in
9.10.35 MCU_FSM_POWER_CTRL_AND_DELAY Register.

b. The ON times for DC-DC 1.45 and LDO-SoC 1.15 needs to be configured based on their state before entering PS2 state.
i. These can be configured to lowest possible value if there are maintained in ON state during PS2.

ii. These can be configured through DCDC_ON_TIME and LDoSoC_ON_TIME parameters in 9.10.35 MCU_FSM_POW-
ER_CTRL_AND_DELAY Register.

3. Switch the CPU clock to Reference clock as described in Section 6.12 MCU HP Clock Architecture.
4.Enable voltage switching for PS4 state (Refer to 9.10.34 MCU_FSM_PERI_CONFIG_REG Register).

5. Poll for the status bit for the voltage switching done above (Refer M4_ULP_SLP_STATUS_REG Register described in Section
8. Interrupts).

6. Disable Isolation for all the interfaces with HIGH-VOLTAGE Domains.
7.Disable the clock used for ULP-PERIPHERAL accesses in PS4 state

a.Program MCUULP_BRIDGE_CLK_EN in MCUULP_PROC_CLK_CONFIG Register described in Section 6.13 MCU ULP
Clock Architecture.

8. Enable functional switching to PS4 state (Refer to 9.10.34 MCU_FSM_PERI_CONFIG_REG Register described below).

9. Poll for the status bit for the functional switching done above (Refer M4_ULP_SLP_STATUS_REG Register described in Section
8. Interrupts).

CPU will be operating on Reference Clock as described in Section6.12 MCU HP Clock Architecture once we switch PS3/PS4 state.
PS2 -> PS1

The programming sequence for this transition is described below. One of the ULP-Peripheral or Sensor-Data-Collector needs to config-
ured for the required activity before initiating the transition to PS1. A wakeup source available in PS1 state as per the Section
9.8 Wakeup Sources below needs to be configured.

1. Configure any of the ULP-Peripheral or Sensor-Data-Collector as wakeup source for transition from PS2 to PS1

a. This can be configured through BITS(29:16) in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Register descri-
bed below.

2. Configure the SRAM domains to be retained during PS1 state
a. This can be configured through BITS[7:3] in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Register described

below.
3.Enter Sleep state. Please refer to the "Powersave" section in the "siwx91x-software-reference-manual" present at https:/
github.com/SiliconLabs/wiseconnect/blob/master/docs/software-reference/manuals/siwx91x-software-reference-manual.md for
more details.

ACTIVE -> SLEEP

This includes the following transitions and the programming sequence is same for all these transitions. The state of the LDO SoC 1.15,
LDO FL 1.8 and DC-DC 1.45 during SLEEP state can be configured for achieving lower wakeup time from Sleep to Active state. The
Power Domains will remain in the same state (Power-Up/Power-Down) upon Wake-up from Sleep.

* PS4 -> PS4-SLEEP (Switches to PS4 upon wakeup)
* PS3 -> PS3-SLEEP (Switches to PS3 upon wakeup)
* PS2 -> PS2-SLEEP (Switches to PS2 upon wakeup)

The programming sequence for these transitions is described below
1. Configure the state of LDO SoC 1.15, LDO FL 1.8 and DC-DC 1.45 during Sleep state

a. This can be configured through BITS[11:8] in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Register descri-
bed below.
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2. Configure the SRAM domains to be retained during Sleep state
a. This can be configured through BITS[7:3] in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Register described
below.
3. Configure the wakeup source for transition from SLEEP state (PS4-SLEEP, PS3-SLEEP, PS2-SLEEP) to ACTIVE state (PS4,
PS3, PS2)
a. This can be configured through BITS[29:16] in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Register descri-
bed below.
4. Configure the ON times for DC-DC 1.45 and LDO SoC 1.15 if they are configured to OFF state during Sleep.
a. This can be configured through PMU_POWERGOOD_TIME in 9.10.38 MCU_FSM_XTAL_AND_PMU_GOOD_COUNT_REG
Register described below.
b. The amount of ON time for DC-DC 1.45 and LDO SoC 1.15 are described in Section 10. Power Management Unit
5. Configure the ON time for HF-Crystal clock
a. This can be configured through HF_CRYSTAL_SETTLING_TIME in
9.10.38 MCU_FSM_XTAL_AND_PMU_GOOD_COUNT_REG Register described below.
6.The ON time for HF-Crystal clock can be skipped to reduce the wakeup time if the MCUHP_REF_CLK is not configured to
XTAL_CLK before entering Sleep state as described in Section 6. Clock Architecture.
a. This can be configure through SKIP_XTAL_WAIT_TIME in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Reg-
ister described below.

7.Enter Sleep state. Please refer to the "Powersave" section in the "siwx91x-software-reference-manual” present at https:/
github.com/SiliconLabs/wiseconnect/blob/master/docs/software-reference/manuals/siwx91x-software-reference-manual.md for
more details.

PS4/PS3 -> PS0

This includes the following transitions and the programming sequence is same for all these transitions. The state of the LDO SoC 1.15,
LDO FL 1.8 and DC-DC 1.45 during SLEEP state can be configured for achieving lower wakeup time from Sleep to Active state. The
Power Domains will remain in the same state (Power-Up/Power-Down) upon Wake-up from Sleep.

* PS4 -> PSO (Switches to PS4 upon wakeup)

* PS3 -> PSO (Switches to PS3 upon wakeup)

The programming sequence for this transition is described below
1. Reset the state of LDO SoC 1.15, LDO FL 1.8 and DC-DC 1.45 during Sleep state
a. This can be configured through BITS[11:8] in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Register descri-
bed below.
2.Reset the SRAM domains to be retained during Sleep state
a. This can be configured through BITS[7:3] in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Register described
below.
3. Configure the wakeup source for transition from SLEEP state (PS4-SLEEP, PS3-SLEEP, PS2-SLEEP) to ACTIVE state (PS4,
PS3, PS2)
a. This can be configured through BITS[29:16] in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Register descri-
bed below.
4. Configure the ON times for DC-DC 1.45 and LDO SoC 1.15 if they are configured to OFF state during Sleep.
a. This can be configured through PMU_POWERGOOD_TIME in 9.10.38 MCU_FSM_XTAL_AND_PMU_GOOD_COUNT_REG
Register described below.
b. The amount of ON time for DC-DC 1.45 and LDO SoC 1.15 are described in Section 10. Power Management Unit
5. Configure the ON time for HF-Crystal clock
a.This can be configured through HF_CRYSTAL_SETTLING_TIME in
9.10.38 MCU_FSM_XTAL_AND_PMU_GOOD_COUNT_REG Register described below.
6.The ON time for HF-Crystal clock can be skipped to reduce the wakeup time if the MCUHP_REF_CLK is not configured to
XTAL_CLK before entering Sleep state as described in Section 6. Clock Architecture.
a. This can be configure through SKIP_XTAL_WAIT_TIME in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Reg-
ister described below.

7.Enter Sleep state. Please refer to the "Powersave" section in the "siwx91x-software-reference-manual" present at https:/
github.com/SiliconLabs/wiseconnect/blob/master/docs/software-reference/manuals/siwx91x-software-reference-manual.md for
more details.

PS2 -> PS0

The Power Domains will be switched to reset state upon Wakeup from Sleep.
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The programming sequence for this transition is described below
1. Reset the SRAM Voltage domains retention state

a. This can be configured through BITS[7:3] in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Register described
below.

2. Configure the wakeup source for transition from PS0 to PS4/PS3

a. This can be configured through BITS[29:16] in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Register descri-
bed below.

3.Enable Reset of Power Domain Control Battery FFs

a. This can be configured through RESET_BFF_EN in 9.10.42 MCU_FSM_CRTL_PDM_AND_ENABLES Register described be-
low.

4. Configure the ON times for DC-DC 1.45 and LDO SoC 1.15 if they are configured to OFF state during Sleep.

a. This can be configured through PMU_POWERGOOD_TIME in 9.10.38 MCU_FSM_XTAL_AND_PMU_GOOD_COUNT_REG
Register described below.

b. The amount of ON time for DC-DC 1.45 and LDO SoC 1.15 are described in Section 10. Power Management Unit
5. Configure the ON time for HF-Crystal clock

a. This can be configured through HF_CRYSTAL_SETTLING_TIME in
9.10.38 MCU_FSM_XTAL_AND_PMU_GOOD_COUNT_REG Register described below.

6.The ON time for HF-Crystal clock can be skipped to reduce the wakeup time if the MCUHP_REF_CLK is not configured to
XTAL_CLK before entering Sleep state as described in Section 6. Clock Architecture.

a. This can be configure through SKIP_XTAL_WAIT_TIME in 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE Reg-
ister described below.

7.Enter Sleep state. Please refer to the "Powersave" section in the "siwx91x-software-reference-manual” present at https:/
github.com/SiliconLabs/wiseconnect/blob/master/docs/software-reference/manuals/siwx91x-software-reference-manual.md for
more details.

9.6 Blocks Availability in Different Power States

The table below indicates the Peripherals, SRAM banks accessible in each power states.

Table 9.5. Peripherals and SRAM in Different States

PS4 PS3 PS2 PS4 Stand- PS3 Stand- PS2 Stand-

e (R (e et Sleep Sleep Sleep by by by

1 HP-Peripherals ON  |ON |OFF |OFF |OFF |OFF |OFF |OFF |ON ON OFF
2 ;’IEP'Pe”phe“ ON |ON |ON |ON |OFF |OFF |OFF |OFF |ON ON ON
3 ;’gtpperiph‘ ON |ON |ON |ON |oN |OoN |oN |oN  |oN ON ON
4 2‘;?;09'%”"“' ON |[ON ON |ON |ON |ON |ON |ON |ON ON ON
5 SoCGPIOs |ON |ON |OFF |OFF |OFF |OFF |OFF |OFF |ON ON OFF
6 ULP-GPIOs |ON |ON |ON |ON |OFF |OFF |OFF |OFF |ON ON ON
7 UULPVbat 15y |oN |ON |ON |ON |ON |ON |ON  |ON ON ON

GPIOs
8 (L3'°2—O‘T’(')QAM ON |ON |ON |RET |OFF |RET |RET |RET |ON ON ON
9 ULP- ON |ON |ON |ON |OFF |RET |RET |RET |ON ON ON

RAMS(8K)
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9.7 Memory Retention in Sleep / Shutdown states

The table below indicates the SRAM banks and Backup Register Array which can be retained in each Sleep/Shutdown state.

Table 9.6. SRAM in Different SStates

S.No Power State LP-SRAM (320 KB) ULP-SRAM (8 KB) Backup Register Array (32 bytes)
1 PS4-SLEEP Yes Yes Yes
2 PS3-SLEEP Yes Yes Yes
3 PS2-SLEEP Yes Yes Yes
4 PS1 Yes Yes Yes
5 PSO No No Yes
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9.8 Wakeup Sources

The table below indicates the wakeup sources available in Standby/Sleep/Shutdown states.

Table 9.7. List of Wakeup Sources in Different States

PS4-SLEEP/ PS4- PS3-SLEEP/ PS3-

S.No Wakeup Source PS2-STANDBY STANDBY STANDBY PS2-SLEEP PS1

1 UULP Vbat GPIO Yes Yes Yes Yes No Yes

2 Watch-Dog Interrupt | Yes Yes Yes Yes No Yes

3 Analog Comparator |Yes Yes Yes No No No

4 BOD No No No No No No

5 ULP-Peripheral SDC | Yes No No No Yes No

6 Wireless Processor Yes Yes Yes No No No
Interrupt

7 Deep-Sleep Timer |y .o Yes Yes Yes No Yes
Interrupt

8 Alarm Interrupt Yes Yes Yes Yes No Yes

9 Second Based Inter- |y, o Yes Yes Yes No Yes
rupt

10 Milli-Second Based |y ¢ Yes Yes Yes No Yes
Interrupt

11 Sysrtc Based Inter- |y, o Yes Yes Yes No Yes
rupt
ULP-Peripheral

12 GPIO Group Inter- | Yes No No No No No
rupt
ULP-Peripheral

13 GPIO Pin Interrupt Yes No No No No No
ULP-Peripheral

14 SPI/SSI Master In- | Yes No No No No No
terrupt

16 ULP-Peripheral 12S Yes No No No No No
Interrupt

17 ULP-Peripheral 12C No No No No No No
Interrupt
ULP-Peripheral

18 UART Interrupt Yes No No No No No
ULP-Peripheral Aux

19 ADC/DAC Interrupt Yes No No No Yes No
ULP-Peripheral

20 DMA Interrupt No No No No No No
ULP-Peripheral

21 GPIO Wakeup Inter- | No No No No No No
rupt
ULP-Peripheral

22 Touch Sensor Inter- | No No No No No No
rupt
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PS4-SLEEP/ PS4- PS3-SLEEP/ PS3-
STANDBY STANDBY

S.No Wakeup Source PS2-STANDBY

PS2-SLEEP PS1

ULP-Peripheral Tim-

23 er Interrupt

Yes No No No No No

9.9 Register Summary

9.9.1 High-Performance Power Domains

This includes the APPLICATIONS, HIGH-SPEED-INTERFACES, HP-PERIPHERALS, HIGH-FREQ-PLL, DDR-FLASH-DLL, HP-SRAM
and LP-SRAM.

Base Address: 0x2404_8400

Table 9.8. High-Power Domains Control Registers

Register Name Offset Description
Section 9.10.1 M4SS_BYPASS_PWRCTRL_REG1 0x00 Enables software baseq |solat|lon and reset control
for M4SS core, memories, peripherals,
. Enables software based isolation and reset control
Section 9.10.2 M4SS_BYPASS_PWRCTRL_REG2 0x04 for M4SS SRAM1 and SRAM2
. Enables power for APPLICATIONS, HIGH SPEED
Section 9.10.3 M4SS_PWRCTRL_SET_REG 0x08 INTERFACES, HP-PERIPHERALS domains
. Disables power for APPLICATIONS, HIGH SPEED
Section 9.10.4 M4SS_PWRCTRL_CLEAR_REG 0x0C INTERFACES, HP-PERIPHERALS domains
Section 9.10.6 M4_SRAM_PWRCTRL_SET REG1 ox1g | Enables power for HP-SRAM1, HP-SRAM2 and
LP-SRAM domains
Section 9.10.7 M4_SRAM_PWRCTRL_CLEAR REG1 ox14 | Disables power for HP-SRAM, HP-SRAM2 and LP-
SRAM domains
Section 9.10.8 M4_SRAM_PWRCTRL_SET REG2 ox1g | Enables power for HP-SRAM, HP-SRAMZ2 and LP-
SRAM domains
Section 9.10.9 M4_SRAM_PWRCTRL_CLEAR_REG2 oxic | Disables power for HP-SRAM, HP-SRAM2 and LP-
- - — - SRAM domains
Section 9.10.10 M4_SRAM_PWRCTRL_SET REG3 oxzo | Disables isolation on HP-SRAM, HP-SRAM2 and
- - - = LP-SRAM input signals
Section 9.10.11 M4_SRAM_PWRCTRL_CLEAR_REG3 Ox24 | Enables isolation on HP-SRAM, HP-SRAMZ2 and
- - - - LP-SRAM input signals
Section 9.10.12 M4_SRAM_PWRCTRL_SET REG4 oxeg | Enables Deep-Sleep for HP-SRAM, HP-SRAM2
and LP-SRAM domains
Section 9.10.13 M4_SRAM_PWRCTRL_CLEAR REG4 oxac | Disables Deep-Sleep for HP-SRAM, HP-SRAM2
and LP-SRAM domains
Section 9.10.14 MCU_FSM_CTRL_BYPASS 0x64 | Control Register for bypassing Sleep-FSM controls
Section 9.10.15 MCU_PMU_LDO_CTRL_SET 0x68 | Control Register for PMU Supply Voltages
Section 9.10.16 MCU_PMU_LDO_CTRL_CLEAR 0x6C | Control Register for PMU Supply Voltages
Section 9.10.5 M4SS_PLL_PWRCTRL_REG 0x80 | Controls power for HIGH-FREQ-PLL domains
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9.9.2 Low-Power Domains
This includes the ULP-PERIPHERALS and ULP-SRAM.
Base Address: 0x2404_8400

Table 9.9. Low-Power Domains Control Registers

Register Name Offset Description
Section 9.10.17 ULPSS_PWRCTRL_SET_REG 0x44 Enables power for ULP-PERIPHERALS domains
Section 9.10.18 ULPSS_PWRCTRL_CLEAR_REG 0x48 | Disables power for ULP-PERIPHERALS domains
Section 9.10.19 ULPSS_RAM_PWRCTRL_REG1_SET 0x4C | Enables power for ULPSS SRAM domains
Section 9.10.20 ULPSS_RAM_PWRCTRL_REG1_CLEAR 0x50 |Disables power for ULPSS SRAM domains
Section 9.10.21 ULPSS_RAM_PWRCTRL_REG2_SET oxs4 | Enables Deep-Sleep and input isolation for ULP-

TASS SRAM domains

Disables Deep-Sleep and input isolation for ULP-

Section 9.10.22 ULPSS_RAM_PWRCTRL_REG2_CLEAR 0x58 TASS SRAM domains
Section 9.10.23 ULPSS_RAM_PWRCTRL_REG3_SET 0x5C | Enables power for ULPTASS SRAM Dual Rail pins
Section 9.10.24 ULPSS_RAM_PWRCTRL_REG3_CLEAR 0x60 | Disables power for ULPTASS SRAM Dual Rail pins

9.9.3 Ultra Low-Power Domains
This includes UULP-PERIPHERALS.
Base Address: 0x2404_8000

Table 9.10. Ultra Low-Power Domains Control Registers

Register Name Offset Description

Section 9.10.25 UULP_PWRCTRL_SET oxoo | Enables power for UULP-PERIPHER-
ALS domains

Section 9.10.26 UULP_PWRCTRL CLEAR oxoa | Disables power for UULP-PERIPHER-
ALS domains

RESERVED 0x08 |-

Section 9.10.27 MCUAON_IPMU_RESET_CTRL 0x0C |Resets IPMU SPI and ULP Analog SPI

Section 9.10.28 MCUAON_SHELF_MODE 0x10 gﬁi'g'gures Sheif mode and wake up of

. Gives NPSS power supply, ULP analog

Section 9.10.29 MCUAON_GEN_CTRLS Ox14 | e up acosse and NESS GPIO ook

Section 9.10.30 MCUAON_PDO_CTRLS ox1g | 1urms OFF 10 supply for SDIO, QSPI
and SOC domains

Section 9.10.31 MCUAON_WDT_CHIP_RST oxic | Gices Power ON Reset and NON Pow-
er On Reset

Section 9.10.32 MCUAON_KHZ_CLK_SEL_POR_RESET_STATUS oxgo | Selects NPSS AON KHz clk and gives
Power ON Reset Status
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9.9.4 Analog Domains
This includes ANALOG-PERIPHERALS.
Base Address: 0x2404_A508

Table 9.11. Analog Power Domains Control Registers

Register Name

Description

Section 9.10.55 Analog_Power_Control 0x00 Controls the power for Analog Power domains
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9.9.5 SLEEP FSM
Base Address: 0x2404_8100

Table 9.12. SLEEP FSM Registers

Register Name Offset Description
Section 9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE oxoo | Sleep Control Signals and Wakeup
- - - - - - source selection
Section 9.10.34 MCU_FSM_PERI_CONFIG_REG oxo4 | Configuration for Ultra Low-Power Mode
- - - - of the processor (PS2 State)
Section 9.10.36 GPIO_WAKEUP_REGISTER 0x08 GPIO based wake up controls
Section 9.10.37 MCU_FSM_DEEP_SLEEP DURATION_LSB_REG oxoc | Sonfiguration for LSB bits of deep sleep
duration counter
Section 9.10.38 MCU_FSM_XTAL_AND_PMU_GOOD_COUNT REG ox1g | Configuration Register for PMU and HF-
Crystal ON time
Power Control and Delay Configuration
Section 9.10.35 MCU_FSM_POWER_CTRL_AND_DELAY 0x14 | for Ultra Low-Power Mode of the pro-
cessor (PS2 State)
Section 9.10.39 MCU_FSM_CLKS_REG 0x18 Configuration register for high frequency
fsm clock enable and select
. Configuration register for reference clock
Section 9.10.40 MCU_FSM_REF_CLK_REG oxic | S0t
Section 9.10.41 MCU_FSM_CLK_ENS_AND_FIRST BOOTUP oxgo | Configuration register for FSM clock en-
ables, first bootup and chip mode valid
Section 9.10.42 MCU_FSM_CRTL_PDM_AND_ENABLES 0x24 Eg‘,’\"ﬂer Domains Controlled by Sleep
Section 9.10.43 MCU_GPIO_TIMESTAMPING_CONFIG 0x28 g’l‘jgss GPIG time stamping Feature on
Section 9.10.44 MCU_GPIO_TIMESTAMP_READ oxec | Configuration register for GPIO event
count full and partial
Section 9.10.45 MCU_SLEEPHOLD_REQ ox30 | cnables SLEEPHOLD req and ack and
selects the FSM mode
RESERVED 0x34 |-
Section 9.10.46 MCU_FSM_WAKEUP_STATUS_REG oxag | Configuration register to know the wake-
up status register
Section 9.10.47 MCU_FSM_WAKEUP_STATUS_CLEAR oxac | Configuration register to clear the wake-
up status register
Section 9.10.48 MCU_FSM_PMU_STATUS_REG 0x40 | Configuration Register for PMU status
Section 9.10.49 MCU_FSM_PMUX_CTRLS_RET 0x44 | Controls for RAM power muxes
Section 9.10.50 MCU_FSM_TOGGLE_COUNT oxag | Configuration register for toggle count
and toggle data
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9.9.6 ULP Configuration
Base Address: 0x2404_8400

Table 9.13. ULP Configuration Register

Register Name Offset Description

Section 9.10.51 M4SS_TASS_CTRL_SET_REG 0x34 M4SS control of Turn ON power supply for NWP

Section 9.10.52 M4SS_TASS_CTRL_CLEAR _REG 0x38 M4SS control of Turn OFF power supply for NWP

Isolation Configuration for Ultra Low-Power Mode of the process-

Section 9.10.53 M4_ULP_MODE_CONFIG 0x3C or (PS2 State)

Enables software based control of output isolation for ULPTASS
Section 9.10.54 ULPSS_BYPASS_PWRCTRL_REG 0x40 SRAM, ULPSDCSS AON, ULPTASS AON, ULP MISC and ULP
Peripherals

9.9.7 MCU Retention
Base Address: 0x2404_8600

Table 9.14. MCU Retention

Register Name offset Description
Section 9.10.56 MCURET_QSPI_WR_OP_DIS 0x00 Disables write operation to Flash
Section 9.10.57 MCURET_BOOTSTATUS 0x04 Gives Boost Status information to the MCU
RESERVED 0x08 -
Section 9.10.58 CHIP_CONFIG_MCU_READ 0x0C Gives MCU and ULP Configuration status
Section 9.10.59 MCUAON_CTRL_REG4 0x10 Enable and Selects for NPSS Test modes
Section 9.10.60 NPSS_GPIO_0_CTRLS 0x1C Control signals to NPSS GPIO-0
Section 9.10.61 NPSS_GPIO_1 _CTRLS 0x20 Control signals to NPSS GPIO-1
Section 9.10.62 NPSS_GPIO_2_CTRLS 0x24 Control signals to NPSS GPIO-2
Section 9.10.63 NPSS_GPIO_3_CTRLS 0x28 Control signals to NPSS GPIO-3
Section 9.10.64 NPSS_GPIO_4_CTRLS 0x2C Control signals to NPSS GPIO-4
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9.10 Register Description

9.10.1 M4SS_BYPASS_PWRCTRL_REG1

Table 9.15. M4SS_BYPASS_PWRCTRL_REG1

Reset

Bit Access Function Description
Value

31:23 |- - - |-

Writing 1 to this enables software
based control of isolation as well

22 RIW BYPASS_M4SS_PWRCTL_ULP_ROM b o  |asresetfor M4SS ROM.

Writing 0 to this disables software
based control.

2120 |- - - -

Writing 1 to this enables software
based control of isolation as well

19 RIW BYPASS_M4SS_PWRCTL_ULP_AON_b o |asresetfor ULP AON

Writing 0 to this disables software
based control.

Writing 1 to this enables software
based control of isolation as well

18 RIW BYPASS_M4SS_PWRCTL _ULP_M4_CORE b o |asresetfor M4SS CORE

Writing 0 to this disables software
based control.

Writing 1 to this enables software
based control of isolation as well

as reset for M4SS DEBUG and
17 R/W BYPASS M4SS PWRCTL_ULP_M4 _DEBUG_b 0 FPU.

Writing 0 to this disables software
based control.

16 R Reserved 0 Reserved

15 R/W Reserved 0 Reserved

Writing 1 to this enables software
based control of isolation as well

14 RIW BYPASS_M4SS_PWRCTL_ULP_IID b 0 as reset for ULP IID

Writing 0 to this disables software
based control.

Writing 1 to this enables software
based control of isolation as well

as reset for ULP quad SPI and
13 R/W BYPASS_M4SS_PWRCTL_ULP_QSPI_ICACHE_b 0 ICACHE

Writing 0 to this disables software
based control.

12 R/W Reserved 0 Reserved
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Bit Access Function R Description
Value

Writing 1 to this enables software
based control of isolation as well
11 RIW BYPASS_M4SS_PWRCTL_ULP_HIF_SDIO_SPI_b o |asresetfor HIF SDIO SPI

Writing 0 to this disables software
based control.

10 R/W Reserved 0 Reserved

Writing 1 to this enables software
based control of isolation as well

9 RIW BYPASS_M4SS_PWRCTL_ULP_GPDMA b o |asresetfor GPDMA

Writing 0 to this disables software
based control.

8 R/W Reserved 0 Reserved

7 R/W Reserved 0 Reserved

6 R/W Reserved 0 Reserved

5 R/W Reserved 0 Reserved
Writing 1 to this enables software
based control of isolation as well
as reset for ULP EFUSE and

4 R/W BYPASS M4SS PWRCTL_ULP_EFUSE_b 0 PERI domains.

Writing 0 to this disables software
based control.

Writing 1 to this enables software
based control of isolation as well

3 RIW BYPASS_M4SS_PWRCTL_ULP_M4_ULP_AON_b o |asresetfor ULP AON M4SS

Writing 0 to this disables software
based control.

2 R Reserved - Reserved

1:0 R Reserved - Reserved

9.10.2 M4SS_BYPASS_PWRCTRL_REG2

Table 9.16. M4SS_BYPASS_PWRCTRL_REG2

Bit Access Function REECL Description
Value

31:10 R Reserved - Reserved

Writing 1 to this ena-
bles software based
control of isolation as

well as reset for M4SS
9:0 R/W 0 SRAM 1

Writing O to this disa-
bles software based
control.
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9.10.3 M4SS_PWRCTRL_SET_REG

Table 9.17. M4SS_PWRCTRL_SET_REG

Reset Val-

Function Description
ue

31:23 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enables power to the
22 RW M4SS_EXT_PWRGATE_EN_N_ULP_ROM_b 1 ROM.
Writing 0 to this has no effect.

21:19 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enables power to the M4
18 RW  |M4SS_PWRGATE_EN_N_ULP_M4_CORE_b 1 CORE.
Writing 0 to this has no effect.

Writing 1 to this enables power to the DE-
17 RW | M4SS_PWRGATE EN_N_ULP M4 DEBUG b 1 BUG and FPU.
Writing 0 to this has no effect.

16:15 - Reserved - Reserved

14 RW M4SS_PWRGATE_EN_N _ULP_IID b 1 Writing 1 to this enables power to the IID.

Writing 0 to this has no effect.

Writing 1 to this enables power to the
13 RW | M4SS_PWRGATE_EN_N_ULP_QSPI_ICACHE_b 1 QSPIand ICACHE.
Writing 0 to this has no effect.

12 - Reserved - Reserved

Writing 1 to this enables power to the
11 RW  |M4SS_PWRGATE _EN_N_ULP_HIF_SDIO SPI b 1 SDIO-SPI Slave.
Writing 0 to this has no effect.

10 - Reserved - Reserved

Writing 1 to this enables power to the
9 RW  |M4SS_PWRGATE_EN_N_ULP_GPDMA_b 1 DMA.
Writing 0 to this has no effect.

8:5 - Reserved - Reserved

Writing 1 to this enables power to the
4 RW | M4SS_PWRGATE_EN_N_ULP _EFUSE b 1 EFUSE and PERI.
Writing 0 to this has no effect.

3:0 - Reserved - It is recommended to write these bits to 0.
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9.10.4 M4SS_PWRCTRL_CLEAR_REG

Table 9.18. M4SS_PWRCTRL_CLEAR_REG

Reset Val-

Function Description

31:23 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this disables power to the
22 RW M4SS_EXT_PWRGATE_EN_N_ULP_ROM_b 1 ROM.
Writing 0 to this has no effect.

21:19 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this disables power to the M4
18 RW  |M4SS_PWRGATE_EN_N_ULP_M4_CORE_b 1 CORE.
Writing 0 to this has no effect.

Writing 1 to this disables power to the DE-
17 RW | M4SS_PWRGATE EN_N_ULP M4 DEBUG b 1 BUG and FPU.
Writing 0 to this has no effect.

16:15 - Reserved - Reserved
14 RW M4SS_PWRGATE_EN_N _ULP_IID b 1 Writing 1 to this disables power to the 11D
Domain.

Writing 0 to this has no effect.

Writing 1 to this disables power to the
13 RW | M4SS_PWRGATE_EN_N_ULP_QSPI_ICACHE_b 1 QSPIand ICACHE.
Writing 0 to this has no effect.

12 - Reserved - Reserved

Writing 1 to this disables power to the
11 RW  |M4SS_PWRGATE _EN_N_ULP_HIF_SDIO SPI b 1 SDIO-SPI Save.
Writing 0 to this has no effect.

10 - Reserved - Reserved

Writing 1 to this disables power to the
9 RW | M4SS_PWRGATE_EN_N_ULP_GPDMA_b 1 DMA.
Writing 0 to this has no effect.

8:5 - Reserved - Reserved

Writing 1 to this disables power to the
4 RW | M4SS_PWRGATE_EN_N_ULP _EFUSE b 1 EFUSE and PERI domains.
Writing 0 to this has no effect.

3:0 - Reserved - It is recommended to write these bits to 0.
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9.10.5 M4SS_PLL_PWRCTRL_REG

Table 9.19. PLL Power Control Register

Reset Val-

Bit Access Function ue Description

31:8 - Reserved - It is recommended to write these bits to 0.

This is used for isolation of signals from DC-DC 1.45 to
the VBATT supply in SoC-PLL to avoid leakage.

/ RW | SOCPLL_VDD13_ISO_EN 1 Writing 1 to this disables SOC PLL Macro

Writing 0 to this enables SOC PLL Macro

Writing 0 to this enables power to the SOCPLL SPI.
6 RW SOCPLL_SPI_PG_EN 0
Writing 1 to this disables power to the SOCPLL SPI.

5:0 - Reserved - It is recommended to write these bits to 0.

9.10.6 M4_SRAM_PWRCTRL_SET_REG1

Table 9.20. M4_SRAM_PWRCTRL_REG1_SET

Bit Access Function Reset Value Description

31:10 - Reserved - It is recommended to write these bits to 0.

Functional Control signal for M4SS SRAM
If set, functional mode is Enabled.
Clearing this bit has no effect

BIT(0) - 4KB (Bank1 of first 192k chunk)
BIT(1) - 4KB (Bank2 of first 192k chunk)

BIT(2) - 4KB (Bank3 of first 192k chunk)

M4SS_EXT_PWRGATE_E

9:0 RIW N_N_ULP_SRAM 1

1023 BIT(3) - 4KB (Bank4 of first 192k chunk)
BIT(4) - 16KB (Bank 5 of first 192k chunk)
BIT(5) - 32KB (Bank 6-7 of first 192k chunk)
BIT(6) - 64KB (Bank 8-11 of first 192k chunk)
BIT(7) - 64KB (Bank 12-15 of first 192k chunk)

BIT(8) - 64KB (Bank 1-4 of second 64k chunk)

BIT(9) - 64KB (Bank 1-4 of third 64k chunk)
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9.10.7 M4_SRAM_PWRCTRL_CLEAR_REGH1

Table 9.21. M4_SRAM_PWRCTRL_CLEAR_REG1

Bit Access Function Reset Value Description

31:10 - Reserved - It is recommended to write these bits to 0.

Functional Control signal for M4SS SRAM
If set, functional mode is disabled.
Clearing this bit has no effect

BIT(0) - 4KB (Bank1 of first 192k chunk)
BIT(1) - 4KB (Bank2 of first 192k chunk)

BIT(2) - 4KB (Bank3 of first 192k chunk)

M4SS_EXT_PWRGATE_E

9:0 RIW N_N_ULP_SRAM_1

1023 BIT(3) - 4KB (Bank4 of first 192k chunk)
BIT(4) - 16KB (Bank 5 of first 192k chunk)
BIT(5) - 32KB (Bank 6-7 of first 192k chunk)
BIT(6) - 64KB (Bank 8-11 of first 192k chunk)
BIT(7) - 64KB (Bank 12-15 of first 192k chunk)
BIT(8) - 64KB (Bank 1-4 of second 64k chunk)

BIT(9) - 64KB (Bank 1-4 of third 64k chunk)

9.10.8 M4_SRAM_PWRCTRL_SET_REG2

Table 9.22. M4_SRAM_PWRCTRL_SET_REG2

Bit Access Function Reset Value Description

31:10 - Reserved - It is recommended to write these bits to 0.

Functional Control signal for M4SS SRAM
If set, functional mode is Enabled.
Clearing this bit has no effect

BIT(0) - 4KB (Bank1 of first 192k chunk)
BIT(1) - 4KB (Bank2 of first 192k chunk)

BIT(2) - 4KB (Bank3 of first 192k chunk)

M4SS_EXT_PWRGATE_EN_N_ULP_S

9:0 RIW RAM_PERI_1

1023 BIT(3) - 4KB (Bank4 of first 192k chunk)
BIT(4) - 16KB (Bank 5 of first 192k chunk)
BIT(5) - 32KB (Bank 6-7 of first 192k chunk)
BIT(6) - 64KB (Bank 8-11 of first 192k chunk)
BIT(7) - 64KB (Bank 12-15 of first 192k chunk)

BIT(8) - 64KB (Bank 1-4 of second 64k chunk)

BIT(9) - 64KB (Bank 1-4 of third 64k chunk)
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9.10.9 M4_SRAM_PWRCTRL_CLEAR_REG2

Table 9.23. M4_SRAM_PWRCTRL_CLEAR_REG2

Bit Access Function Reset Value Description

31:10 - Reserved - It is recommended to write these bits to 0.

Functional Control signal for M4SS SRAM
If set, functional mode is disabled.
Clearing this bit has no effect

BIT(0) - 4KB (Bank1 of first 192k chunk)
BIT(1) - 4KB (Bank2 of first 192k chunk)

BIT(2) - 4KB (Bank3 of first 192k chunk)

M4SS_EXT_PWRGATE_EN_N_ULP_S

9:0 RIW RAM_PERI_1

1023 BIT(3) - 4KB (Bank4 of first 192k chunk)
BIT(4) - 16KB (Bank 5 of first 192k chunk)
BIT(5) - 32KB (Bank 6-7 of first 192k chunk)
BIT(6) - 64KB (Bank 8-11 of first 192k chunk)
BIT(7) - 64KB (Bank 12-15 of first 192k chunk)

BIT(8) - 64KB (Bank 1-4 of second 64k chunk)

BIT(9) - 64KB (Bank 1-4 of third 64k chunk)
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9.10.10 M4_SRAM_PWRCTRL_SET_REG3

Table 9.24. M4_SRAM_PWRCTRL_SET_REG3

Bit Access Function Reset Value Description

31:10 - Reserved - It is recommended to write these bits to 0.

Functional Control signal for M4SS SRAM

Writing 1 to particular bit, disables isolation for the respective men-
tioned memory bank.

Clearing any of the bits has no effect
BIT(0) - 4KB (Bank1 of first 192k chunk)
BIT(1) - 4KB (Bank2 of first 192k chunk)

M4SS SRAM IN- BIT(2) - 4KB (Bank3 of first 192k chunk)

9:0 RW PUT_DISABLE_ISOLA- 1023

TION_ULP_1 BIT(3) - 4KB (Bank4 of first 192k chunk)

BIT(4) - 16KB (Bank 5 of first 192k chunk)
BIT(5) - 32KB (Bank 6-7 of first 192k chunk)
BIT(6) - 64KB (Bank 8-11 of first 192k chunk)
BIT(7) - 64KB (Bank 12-15 of first 192k chunk)
BIT(8) - 64KB (Bank 1-4 of second 64k chunk)
BIT(9) - 64KB (Bank 1-4 of third 64k chunk)

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 202




SiWx917 Family Reference Manual
Power Architecture

9.10.11 M4_SRAM_PWRCTRL_CLEAR_REG3

Table 9.25. M4_SRAM_PWRCTRL_CLEAR_REG3

Bit Access Function Reset Value Description

31:10 - Reserved - It is recommended to write these bits to 0.

Functional Control signal for M4SS SRAM

Writing 1 to particular bit, enables isolation for the respective men-
tioned memory bank.

Clearing any of the bits has no effect
BIT(0) - 4KB (Bank1 of first 192k chunk)
BIT(1) - 4KB (Bank2 of first 192k chunk)

M4SS SRAM IN- BIT(2) - 4KB (Bank3 of first 192k chunk)

9:0 RW PUT_DISABLE_ISOLA- |1023

TION_ULP_1 BIT(3) - 4KB (Bank4 of first 192k chunk)

BIT(4) - 16KB (Bank 5 of first 192k chunk)
BIT(5) - 32KB (Bank 6-7 of first 192k chunk)
BIT(6) - 64KB (Bank 8-11 of first 192k chunk)
BIT(7) - 64KB (Bank 12-15 of first 192k chunk)
BIT(8) - 64KB (Bank 1-4 of second 64k chunk)

BIT(9) - 64KB (Bank 1-4 of third 64k chunk)

9.10.12 M4_SRAM_PWRCTRL_SET_REG4

Table 9.26. M4_SRAM_PWRCTRL_SET_REG4

Bit Access Function Reset Value Description

31:23 - Reserved - Reserved

Deep-Sleep control for M4SS SRAM
22:0 RwW M4SS_SRAM_DS_1 0 If set, Deep-sleep mode in RAM is enabled.

Clearing this bit has no effect

9.10.13 M4_SRAM_PWRCTRL_CLEAR_REG4

Table 9.27. M4_SRAM_PWRCTRL_CLEAR_REG4

Bit Access Function Reset Value Description

31:23 Reserved - Reserved

Deep-Sleep control for M4SS SRAM
22:0 RW M4SS_SRAM_DS_1 |0 If set, Deep-sleep mode in RAM is disabled.

Clearing this bit has no effect
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9.10.14 MCU_FSM_CTRL_BYPASS

Table 9.28. MCU_FSM_CTRL_BYPASS

Function G LT Description

ue

31:6 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enables the Buck-boost
when Sleep-FSM is bypassed

5 RW MCU_BUCK_BOOST_ENABLE_BYPASS 0
Writing O to this disables the Buck-boost
when Sleep-FSM is bypassed
Writing 1 to this uses the Sleep-FSM for
controlling the Buck-boost

4 RW MCU_BUCK_BOOST_ENABLE_BYPASS_CTRL 1

Writing 0 to this bypasses the Sleep-FSM
for controlling the Buck-boost

Writing 1 to this puts the PMU to be in
Shutdown mode when Sleep-FSM is by-

3 RW |MCU_PMU_SHUT _DOWN_BYPASS 1 passed

Writing 0 to this puts the PMU to be in Ac-
tive mode when Sleep-FSM is bypassed

Writing 1 to this uses the Sleep-FSM for
controlling the PMU mode

2 RW MCU_PMU_SHUT_DOWN_BYPASS_CTRL 1
Writing 0 to this bypasses the Sleep-FSM

for controlling the PMU mode

Writing 1 to this enables the 40MHz Crystal

clock when Sleep-FSM is bypassed
1 RW MCU_XTAL_EN_40MHZ_BYPASS 0
Writing O to this disables the 40MHz Crystal

clock when Sleep-FSM is bypassed

Writing 1 to this uses the Sleep-FSM for
controlling the 40MHz Crystal clock

0 RW MCU_XTAL_EN_40MHZ_BYPASS_CTRL 1
Writing 0 to this bypasses the Sleep-FSM

for controlling the 40MHz Crystal clock
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9.10.15 MCU_PMU_LDO_CTRL_SET

Table 9.29. MCU PMU LDO Control SET Register

Function Resei Description

ue

31:19 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this configures DC-DC 1.45
18 RW MCU_DCDC_LVL 1 Supply voltage to 1.45V.
Writing 0 to this has no effect.

Writing 1 to this configures LDO-SoC 1.15
17 RW  |MCU_SOC_LDO_LVL 1 Supply voltage to 1.15V.
Writing 0 to this has no effect.

16:4 - Reserved - It is recommended to write these bits to 0.

If this bit is set, it will Ignore PMU dcdc

3 RW m4_ignore_pmudcdc_en_in_pfmmode 0 enable in PEM mode for M4

Writing 1 to this enables PMU DCDC for
2 RW MCU_DCDC_EN 1 providing supply to M4SS.

Writing 0 to this has no effect

Writing 1 to this enables SoC LDO for
1 RW MCU_SCO_LDO_EN 1 providing supply to M4SS.
Writing 0 to this has no effect

Writing 1 to this enables LDO-FL 1.8 Out-
0 RW |MCU FLASH LDO EN 1 put voltage.
Writing 0 to this has no effect.
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9.10.16 MCU_PMU_LDO_CTRL_CLEAR

Table 9.30. PMU LDO Control CLEAR Register

Bit Access Function ResEtuEL Description

ue

31:19 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this configures DC-DC 1.45
18 RW MCU_DCDC_LVL 1 Supply voltage to 1.25V.
Writing 0 to this has no effect.

Writing 1 to this configures LDO-SoC 1.15
17 RW  |MCU_SOC_LDO_LVL 1 Supply voltage to 1.05V.
Writing 0 to this has no effect.

16:4 - Reserved - It is recommended to write these bits to 0.
. . If this bit is set, it will consider PMU dcdc
3 R/W m4_ignore_pmudcdc_en_in_pfmmode 0 enable in PEM mode for M4
Writing 1 to this disables PMU DCDC.
2 RW MCU_DCDC_EN 1
Writing 0 to this has no effect
Writing 1 to this disables SoC LDO.
1 RW MCU_SCO_LDO_EN 1

Writing 0 to this has no effect

Writing 1 to this disables LDO-FL 1.8 Out-
0 RW |MCU FLASH LDO EN 1 put voltage.
Writing 0 to this has no effect.
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9.10.17 ULPSS_PWRCTRL_SET_REG

Table 9.31. ULPSS Power Control SET Register

Bit Access Function Reset Value Description

31:28 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enables power to the DMA.
27 RW PWRCTRL_DMA 1

Writing 0 to this has no effect.
26 R Reserved - Reserved

Writing 1 to this enables power to the Aux ADC/
25 RW  |PWRCTRL_ADC_DAC 1 DAC.

Writing 0 to this has no effect.

Writing 1 to this enables power to the 12C.
24 RW PWRCTRL_I2C 1

Writing 0 to this has no effect.

Writing 1 to this enables power to the 12S.
23 RW PWRCTRL_I2S 1

Writing 0 to this has no effect.

Writing 1 to this enables power to the SPI/SSI.
22 RW PWRCTRL_SSI 1

Writing 0 to this has no effect.

Writing 1 to this enables power to the UART.
21 RW PWRCTRL_UART 1

Writing 0 to this has no effect.
20 - -- - Reserved

Writing 1 to this enables power to the ULPSS
19 RW | PWRGATE_EN_N_ULP CAP 1 CAP.

Writing 0 to this has no effect.

Writing 1 to this enables power to the MISC.
18 RW PWRGATE_EN_N_ULP_MISC 1

Writing 0 to this has no effect.
17:0 - Reserved - It is recommended to write these bits to 0.
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9.10.18 ULPSS_PWRCTRL_CLEAR_REG

Table 9.32. ULPSS Power Control CLEAR Register

Bit Access Function Reset Value Description

31:28 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this disables power to the DMA.
27 RW PWRCTRL_DMA 1
Writing 0 to this has no effect.

26 R Reserved - -

Writing 1 to this disables power to the Aux ADC/
25 RW  |PWRCTRL_ADC_DAC 1 DAC.
Writing 0 to this has no effect.

Writing 1 to this disables power to the 12C.

24 RW PWRCTRL_I2C 1

Writing 0 to this has no effect.

Writing 1 to this disables power to the 12S.
23 RW PWRCTRL_I2S 1

Writing 0 to this has no effect.

Writing 1 to this disables power to the SPI/SSI.
22 RW PWRCTRL_SSI 1

Writing 0 to this has no effect.

Writing 1 to this disables power to the UART.
21 RW PWRCTRL_UART 1

Writing 0 to this has no effect.
20 - - - Reserved

Writing 1 to this disables power to the ULPSS
19 RW | PWRGATE_EN_N_ULP CAP 1 CAP.
Writing 0 to this has no effect.

Writing 1 to this disables power to the MISC.
18 RW PWRGATE_EN_N_ULP_MISC 1
Writing 0 to this has no effect.

17:0 - Reserved - It is recommended to write these bits to 0.

9.10.19 ULPSS_RAM_PWRCTRL_REG1_SET

Table 9.33. ULP SRAM Power Control Register1 SET

Function Reset Value Description

314 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enables power to ULP-SRAM.
3:.0 RW PWRCTRL1_ULP_SRAM 15
Writing 0 to this has no effect.
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9.10.20 ULPSS_RAM_PWRCTRL_REG1_CLEAR

Table 9.34. ULP SRAM Power Control Register1 CLEAR

Bit Access Function Reset Value Description

314 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this disables power to ULP-SRAM.
3.0 RW PWRCTRL1_ULP_SRAM 15
Writing 0 to this has no effect.

9.10.21 ULPSS_RAM_PWRCTRL_REG2_SET

Table 9.35. ULP SRAM Power Control Register2 SET

Bit Access Function Reset Value Description

31:20 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enables deep sleep mode ULPTASS

19:16 RW | DS_ULPSRAM__PROC 1 0 SRAM.

Writing 0 to this has no effect.
15:4 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this disables isolation to ULPTASS SRAM.
3:.0 RW INP_ISO_SRAM 15

Writing 0 to this has no effect.

9.10.22 ULPSS_RAM_PWRCTRL_REG2_CLEAR

Table 9.36. ULP SRAM Power Control Register2 CLEAR

Bit Access Function Reset Value Description

31:20 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this disables deep sleep mode ULPTASS
1916  |RW DS_ULPSRAM__PROC 1 0 SRAM.
Writing 0 to this has no effect.

15:4 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enables isolation to ULPTASS SRAM.

3:0 RW INP_ISO_SRAM 15
Writing 0 to this has no effect.
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9.10.23 ULPSS_RAM_PWRCTRL_REG3_SET
Table 9.37. ULP SRAM Power Control Register3 SET

Reset Val- Description

Bit Access Function
ue

31:4 _ Reserved g is recommended to write these bits to

Writing 1 to this enables power to ULP-

3:0 RW | PWRCTRL_ULPTASS SRAM_PERI_1 15 | TASS SRAM dual rail pins.

Writing 0 to this has no effect.

9.10.24 ULPSS_RAM_PWRCTRL_REG3_CLEAR

Table 9.38. ULP SRAM Power Control Register3 CLEAR

Bit  Access Function Resc:teVaI- Description
31:4 ) Reserved ) g is recommended to write these bits to
Writing 1 to this disables power to ULP-
30 |RW PWRCTRL_ULPTASS_SRAM_PERI 1 15 | TASS SRAM dual rail pins.
Writing 0 to this has no effect.
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9.10.25 UULP_PWRCTRL_SET

Table 9.39. UULP Peripheral Power Control SET Register

Reset

Function Value Description

It is recommended

31:17 - Reserved - to write these bits
to 0.

16 SLPSS_PWRGATE_EN_N_ULP_NWPAPB_MCU_CTRL 0

15:11 - Reserved -

10 RW SLPSS_PWRGATE_EN_N_ULP_TIMEPERIOD 1

Writing 1 to this en-
ables power to the
STORAGE-DO-

9 RW SLPSS_PWRGATE_EN_N_ULP_MCUSTORE3 1 MAIN3.

Writing O to this
has no effect.

Writing 1 to this en-
ables power to the
STORAGE-DO-

8 RwW SLPSS_PWRGATE_EN_N_ULP_MCUSTOREZ2 1 MAINZ2.

Writing 0 to this
has no effect.

Writing 1 to this en-
ables power to the
STORAGE-DO-

7 RW SLPSS_PWRGATE_EN_N_ULP_MCUSTORE1 1 MAIN1.

Writing O to this
has no effect.

Writing 1 to this en-
ables power to the

6 RW |SLPSS_PWRGATE_EN_N_ULP_MCUTS 1 |TS

Writing 0 to this
has no effect.

Writing 1 to this en-
ables power to the

5 RW | SLPSS PWRGATE_EN_N_ULP_MCUPS 1 |PS

Writing O to this
has no effect.

Writing 1 to this en-
ables power to the

4 RW |SLPSS PWRGATE_EN_N_ULP_MCUWDT 1 |WDT.

Writing 0 to this
has no effect.

Writing 1 to this en-
ables power to the

3 RW | SLPSS_PWRGATE_EN_N_ULP_MCURTC 1 |RTC.

Writing O to this
has no effect.
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Bit Access

Function

SLPSS_PWRGATE_EN_N_ULP_MCUFSM

Reset
Value

Description

Writing 1 to this en-
ables power to the
FSM.

Writing 0 to this
has no effect.

SLPSS_PWRGATE_EN_N_ULP_MCUBFFS

Writing 1 to this en-
ables power to the
BBFFS.

Writing 0 to this
has no effect.

Reserved

It is recommended
to write these bits
to 0.
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9.10.26 UULP_PWRCTRL_CLEAR

Table 9.40. UULP Peripheral Power Control CLEAR Register

Reset

Function Value Description

It is recommended

31:17 - Reserved - to write these bits
to 0.

16 RW SLPSS_PWRGATE_EN_N_ULP_NWPAPB_MCU_CTRL 0

15:11 - Reserved -

10 RW SLPSS_PWRGATE_EN_N_ULP_TIMEPERIOD 1

Writing 1 to this
disables power to
the STORAGE-

9 RW SLPSS_PWRGATE_EN_N_ULP_MCUSTORE3 1 DOMAINS3.

Writing O to this
has no effect.

Writing 1 to this
disables power to
the STORAGE-

8 RwW SLPSS_PWRGATE_EN_N_ULP_MCUSTORE2 1 DOMAIN2.

Writing 0 to this
has no effect.

Writing 1 to this
disables power to
the STORAGE-

7 RW SLPSS_PWRGATE_EN_N_ULP_MCUSTORE1 1 DOMAIN1.

Writing O to this
has no effect.

Writing 1 to this
disables power to

6 RW |SLPSS_PWRGATE_EN_N_ULP_MCUTS 1 |theTS.

Writing 0 to this
has no effect.

Writing 1 to this
disables power to

5 RW  |SLPSS_PWRGATE_EN_N_ULP_MCUPS 1 the PS.

Writing O to this
has no effect.

Writing 1 to this
disables power to

4 RW |SLPSS PWRGATE_EN_N_ULP_MCUWDT 1 |the WDT.

Writing 0 to this
has no effect.

Writing 1 to this
disables power to

3 RW | SLPSS_PWRGATE_EN_N_ULP_MCURTC 1 the RTC.

Writing O to this
has no effect.
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Bit Access Function R Description
Value

Writing 1 to this

disables power to

2 RW |SLPSS_PWRGATE_EN_N_ULP_MCUFSM 1 |the FSM.

Writing 0 to this
has no effect.

Writing 1 to this
disables power to

1 RW |SLPSS PWRGATE_EN N_ULP MCUBFFS 1 |the BBFFS.

Writing 0 to this
has no effect.

It is recommended
0 - Reserved - to write these bits
to 0.

9.10.27 MCUAON_IPMU_RESET_CTRL

Table 9.41. MCUAON_IPMU_RESET_CTRL

Bit Access Function Default Value Description
312 |- - 0 -
Writing 0 to this Resets IPMU SPI
1 R/W IPMU_SPI_RESET_N 1
Writing 1 has no effect
Writing 0 to this Resets ULP Analog SPI
0 R/W ULP_ANALOG_SPI_RESET_N 1

Writing 1 has no effect
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9.10.28 MCUAON_SHELF_MODE

31:22

Table 9.42. MCUAON_SHELF_MODE Register

Function

Default Val-
ue

Description

21:19

R/W

SHELF_MODE_WAKEUP_DELAY

Writing a value to this Programs the delay for resetting
Chip during exit phase of shelf mode.

0- 1 clock cycle delay

1- 2 clock cycles delay
2- 4 clock cycles delay
3- 8 clock cycles delay
4- 16 clock cycles delay
5- 32 clock cycles delay
6- 64 clock cycles delay
7- 128 clock cycles delay

18

R/W

SHELF_MODE_GPIOBASED

GPIO based Shelf mode Entering.

when written '1' by processor, On Falling edge of GPIO
(Based on the option used in "shutdown_wakeup_mode"
register) chip will enter Shelf mode.

When written 0 it has no effect.

17:16

R/W

SHUTDOWN_WAKEUP_MODE

GPIO based wakeup mode configuration.

When written 00 - NPSS GPIO 2 Based wakeup. NPSS
GPIO2 Should go high to wakeup Chip from Shelf mode.

When written 01 - NPSS GPIO 3 Based wakeup. NPSS
GPIO3 Should go high to wakeup Chip from Shelf mode.

When written 10 - NPSS GPIO 3 & NPSS GPIO 2 Based
wakeup. Both NPSS GPIO3 & NPSS GPIO2 Should go
high to wakeup Chip from Shelf mode

When written 11 - NPSS GPIO 3 Or NPSS GPIO 2
Based wakeup. If , NPSS GPIO3 or NPSS GPIO2 go
high will wakeup Chip from Shelf mode.

15:0

ENTER_SHELF_MODE

when OxXAAAA is written to this the chip enters Shelf
mode.

when any other value is written, it has no effect.
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9.10.29 MCUAON_GEN_CTRLS

Table 9.43. MCUAON_GEN_CTRLS Register

Default Val-

Function Description
ue
31:20 - - - -
Before going to power save, there is glitch on
32mhz_rc clock enable from NPSS due to differ-
ence in isolation value and reset value
19 R/W mask_glitch_32mhz_rc_clk_en 0 1 - mask the 32mhz_rc clock enable glitch in MCU

mode

0 - unmask the 32mhz_rc clock enable glitch in
MCU mode

Bit is used to un-mask generation of chip reset
when host reset/ M4-system reset is asserted

0 - Chip reset is generated when host/M4 system
18 R/W allow_m4sys_rst_in_ps2 0 reset is asserted and M4 is in PS4 state, both M4
& NWP are active.

1 - Chip reset is generated when host/M4 system
reset is asserted irrespective of PS2/PS4 states

When 0 is written to this, Npss supply will switch
from 0.6V to 0.9V based on high frequency ena-
bles.

If high frequency enables are preset NPSS supply
will be 1.05V from SCDCDC Main Supply.

17 R/W NPSS_SUPPLY_0P9 1
If high frequency enables are not-preset, NPSS

supply will be 0.75V from SCDCDC Retention Sup-
ply.

When 1 is written to this, Npss supply always at
0.9v

Enable Turning Off POD power domain when
SOC_LDO EN is low.

When 1 is written to this, Up on SoC LDO Enable
going low, 10 supply (3.3v) to SOC Pads will be
tuned-off.

16 R/W ENABLE_PDO 0

Writing 0 has no effect

15:2 - - - -

ULP Analog Wakeup Source Access

Writing 1 to this - ULP Analog Wakeup Access is
mapped to NWP

1 R/W ULP_ANALOG_WAKEUP_ACCESS 0 Writing 0 to this - ULP Analog Wakeup Access is
mapped to M4SS

Wakeup source from IPMU such as comperator
output for BOD, Button will be mapped to NWP or
MCU
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Default Val-

Function Description
ue

Writing 1 to this selects XTAL clock from GPIO
Pins. Please refer to NPSS GPIO Pin Muxing for

0 R/W XTAL_CLK_FROM_GPIO 0 configuration.

Writing 0 to this selects XTAL Clock from IPMU
clock sources.

9.10.30 MCUAON_PDO_CTRLS

Table 9.44. MCUAON_PDO_CTRLS Register

Bit Access Function Default Value Description

315 |- - - -

Writing 1 to this Turns-Off 10 supply of SDIO domain.
4 R/W SDIO_IO_DOMAIN_EN_B 0
Writing 0 to this Turns-On 10 supply of SDIO domain.

Writing 1 to this Turns-Off IO supply of QSPI domain.
3 R/W QSPI_IO_DOMAIN_EN_B 0
Writing 0 to this Turns-On 10 supply of QSPI domain.

Writing 1 to this Turns-Off 10 supply of SOC domain on Top
Side.
2 R/W SOC_T_IO_DOMAIN_EN_B 0
Writing 0 to this Turns-On IO supply of SOC domain on Top
Side.

Writing 1 to this Turns-Off IO supply of SOC domain on Left
Side.
1 R/W SOC_L_IO_DOMAIN_EN_B 0
Writing 0 to this Turns-On 10 supply of SOC domain on Left
Side.

Writing 1 to this Turns-Off 10 supply of SOC domain on Bot-
tom Side.
0 R/W SOC_B_10_DOMAIN_EN_B 0
Writing 0 to this Turns-On IO supply of SOC domain on Bot-
tom Side.

9.10.31 MCUAON_WDT_CHIP_RST

Table 9.45. MCUAON_WDT_CHIP_RST Register

Bit Access Function Default Value Description

31:1 - - - -

When 0 is written to this,
Power-On Reset (POR)
will be generated.

0 RIW MCU_WDT_BASED_CHIP_RESET 1 When 1 is written to this,

NON Power-On Reset
(NON - POR) will be gen-
erated.
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9.10.32 MCUAON_KHZ_CLK_SEL_POR_RESET_STATUS

Table 9.46. MCUAON_KHZ_CLK_SEL_POR_RESET_STATUS Register

Bit Access Function Default Value Description

31:24 - - - -

Clock division factor
for 32Khz clk (Used in
SYSRTC and MCU
WWD)

Note: Need to set
6'b010000 to generate
1 KHz clock

If Oth bit is set
— it divides by 2

23:18 RIW MCUULP_VBAT_SYS_RTC_CLK_DIV_FAC 6'b000000

Similarly, if 4th
bit is set — it divides
by 32

Write 1 to this upon
power_up.

17 R/W MCU_FIRST_POWERUP_RESET_N 0
It will become 0 when

reset pin is pulled low

Write 1 to this upon
power_up.

16 R/wW MCU_FIRST_POWERUP_POR 0 It will become 0 when

Vbatt power is re-
moved.

15 R Reserved - Reserved

Static Clock gating
Enable for SYSRTC
14 R/W MCUULP_VBAT_SYS_RTC_CLK_EN 0 1'b1 => Clock is ena-
bled

1'b0 => Invalid

If Khz clock mux se-
lect for sysrtc is modi-
fied.

13 R MCUULP_VBAT_SYS_RTC_CLK_SWITCHED 1 Please poll this bit

and wait till it be-
comes one (wait for
almost half cycle).
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Bit Access Function Default Value Description

NPSS SySRTC KHz
clock selection.

0001 - 1Khz clk sel

0010 - 32Khz RO clk
sel

0100 - 32Khz RC clk

[12:9] RIW MCUULP_VBAT_SYS_RTC_CLK_SEL 0 sel

1000 - 32Khz XTAL
clk sel

Note: Use RO & RC
clock only if accuracy
is not crucial. Other-
wise use crystal clock

8:4 - - - -

If Khz clock mux se-
lect is modified,
please poll this bit and
wait till it becomes 1.

3 R AON_KHZ_CLK_SEL_CLOCK_SWITCHED 1 -
Read 1 indicates

clock is switched

Read 0 indicates
clock is not switched

NPSS AON KHz clock
selection.

001 -Khz RO clk is
selected

010 -Khz RC clk is

2:0 R/W AON_KHZ_CLK_SEL 0 selected

100 - Khz Xtal clk is
selected

Note: Use RO & RC
clock only if accuracy
is not crucial. Other-
wise use crystal clock
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9.10.33 MCU_FSM_SLEEP_CTRLS_AND_WAKEUP_MODE

Table 9.47. FSM SLEEP CTRLS and WAKEUP MODE Register

Reset

Function Value Description

Writing 1 to this enables Sensor Data Collector

Interrupt as a Sleep source
31 R/W SDCSS_BASED_SLEEP
Writing 0 to this disables Sensor Data Collec-

tor Interrupt as a Sleep source

Writing 1 to this enables ULP Peripheral Inter-

rupt as a Sleep source
30 RW ULPSS_BASED_SLEEP 0
Writing 0 to this disables ULP Peripheral Inter-

rupt as a Sleep source

Writing 1 to this enables WDT Interrupt as a
Wakeup source

Writing 0 to this disables WDT Interrupt as a
29 RW WDT_INTR_BASED_WAKEUP_b 0 Wakeup source

Note: Set "EN_WDT_SLEEP" in
9.10.42 MCU_FSM_CRTL_PDM_AND_ENA-
BLES register.

Writing 1 to this enables Milli-Second Interrupt

as a Wakeup source
28 RW MSEC_BASED_WAKEUP_b 0
Writing 0 to this disables Milli-Second Interrupt

as a Wakeup source

Writing 1 to this enables Second Interrupt as a
Wakeup source
27 RW SEC_BASED_WAKEUP_b 0
Writing 0 to this disables Second Interrupt as a
Wakeup source

Writing 1 to this enables ALARM Interrupt as a

Wakeup source
26 RW ALARM_BASED_WAKEUP_b 0
Writing O to this disables ALARM Interrupt as a

Wakeup source

Writing 1 to this enables Sensor Data Collector
Interrupt as a Wakeup source
25 RW SDCSS_BASED_WAKEUP_b 0
Writing 0 to this disables Sensor Data Collector
Interrupt as a Wakeup source

Writing 1 to this enables ULP Peripheral Inter-

rupt as a Wakeup source
24 RW ULPSS_BASED_WAKEUP_b 0
Writing O to this disables ULP Peripheral Inter-

rupt as a Wakeup source
23 R/W WIC_BASED_WAKEUP_b 1'b0 WIC based wakeup mask
22 R/W SYSRTC_BASED_WAKEUP 1'b0 System RTC Based Wakeup

Writing 1 to this enables 4x-Comparator/BOD/
BUTTON Interrupt as a Wakeup source
21 RW COMPR_BASED_WAKEUP_b 0
Writing 0 to this disables 4x-Comparator/BOD/
BUTTON Interrupt as a Wakeup source
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Bit Access

20

RW

Function

GPIO_BASED_WAKEUP_b

Reset
Value

Description

Writing 1 to this enables UULP Vbat GPIO In-
terrupt as a Wakeup source

Writing 0 to this disables UULP Vbat GPIO In-
terrupt as a Wakeup source

The Selection of UULP Vbat GPIO's for wake-
up is described "GPIO_WAKEUP_CONFIG"
Register (Refer GPIO Configuration Section).

19

RwW

M4_PROC_BASED_WAKEUP_b

Wakeup based on M4 processor enable

18

RW

WIRELESS_BASED_WAKEUP_b

Writing 1 to this enables NWP Interrupt as a
Wakeup source

Writing O to this disables NWP Interrupt as a
Wakeup source

17

RW

HOST _BASED_WAKEUP_b

16

RwW

TIMER_BASED_WAKEUP_b

Writing 1 to this enables Deep-Sleep Timer In-
terrupt as a Wakeup source

Writing 0 to this disables Deep-Sleep Timer In-
terrupt as a Wakeup source

15

RW

SLEEP_WAKEUP

Wakeup indication from Processor

14

RW

MCUFSM_WAKEUP_NWPFSM

When Set, mcufsm wakeup enable will wakeup
both NWP FSM and MCU FSM.

Clear this BIT if this feature is not required.

13:12

RwW

MCU_DELAY_BW_AON_CORE_ON

Programmable delay for Aon and Processor
Power-up during wakeup:

00: 1 cycle delay

01: 2 cycles delay
10: 3 cycles delay
11: 4 cycles delay

1"

RW

SKIP_XTAL_WAIT_TIME

Writing 1 to this skips the settling time for High
Frequency XTAL during wakeup.

Writing 0 to this includes the settling time for
High Frequency XTAL during wakeup.

10

RwW

PMU_DCDC_ON_b

Writing 1 to this maintains DC-DC 1.45 in ON
state during Sleep.

Writing 0 to this maintains DC-DC 1.45 in OFF
state during Sleep.

RW

LDO_FLASH_ON_b

Writing 1 to this maintains LDO FL 1.8 in ON
state during Sleep.

Writing 0 to this maintains LDO FL 1.8 in OFF
state during Sleep.

RwW

LDO_SOC_ON_b

Writing 1 to this maintains LDO SoC 1.15 in ON
state during Sleep.

Writing 0 to this maintains LDO SoC 1.15 in
OFF state during Sleep.
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Bit Access Function e Description
Value

SRAM retention Control for 16KB of LP-SRAM
(LP-SRAM-1, LP-SRAM-2, LP-SRAM-3, LP-
SRAM-4)

7 RW M4ULP_RAM16K_RETENTION_MODE_EN 0 Writing 1 to this enables Retention during sleep

Writing 0 to this disables Retention during
sleep

SRAM retention Control for 16KB of ULP-
SRAM

6 RW ULPSS RAM_RETENTION_MODE_EN 0 Writing 1 to this enables Retention during sleep

Writing 0 to this disables Retention during
sleep

SRAM retention Control for NWP-SRAM

5 RW TA_RAM_RETENTION_MODE_EN 0 Writing 1 to this enables Retention during sleep

Writing 0 to this disables Retention during
sleep

SRAM retention Control for 320KB of LP-
SRAM

4 RW M4ULP_RAM_RETENTION_MODE_EN_b 0 Writing 1 to this enables Retention during sleep

Writing O to this disables Retention during
sleep

3 R Reserved 0 Reserved

Writing 1 to this enables sleep mode
2 RW LP_SLEEP_MODE_b
Writing 0 to this disables sleep mode

1 - Reserved - It is recommended to write these bits to 0.

0 RwW MCUFSM_SHUTDOWN_ENABLE 0 shutdown enable pulse

9.10.34 MCU_FSM_PERI_CONFIG_REG

Bit Access Function REEL Description
Value

It is recommended to write

31:17 - Reserved ) these bits to 0.

Controls the mode of Band-
Gap for DC-DC 1.45 during
PS2 state.

Writing 1 to this enables
sampling mode of Band-
Gap. This is described in
16 RwW BGPMU_SAMPLING_EN_R 0 Power Management Sec-
tion.

Writing O to this disables

sampling mode of Band-

Gap. This is described in

Power Management Sec-
tion.
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Reset

Value Description

Bit Access Function

It is recommended to write

15:4 - Reserved ” these bits to 0.

Enable Request to WIC
module

1 - If WIC wake up re-

3 RW WICENREQ 0 | quired.

0 - If WIC wake up is not
required.

00, 10 - HP-MCU/LP-MCU
Mode

2:1 RW M4SS_CONTEXT_SWITCH_TOP_ULP_MODE g |01-ULP-MCU Mode

11 - UULP-MCU Mode
(ULP-MCU mode with UM
bypassed)

0 - Voltages are as per HP-
MCU/LP-MCU Mode
0 RW ULP_MCU_MODE_EN 0
1 - Voltages are as per
ULP-MCU Mode

9.10.35 MCU_FSM_POWER_CTRL_AND_DELAY

Table 9.48. FSM_POWER_CTRL_DELAY Register

Reset

Value Description

Bit Access Function

It is recommended to write

31:28 - Reserved ) these bits to 0.

Configures the Voltage source
to be used for LOW-VOLTAGE-
ULPRAM Domain in PS2 state

27:26 RW POWER_MUX_SEL_ULPSS_RAM 3 3-LDO SoC 1.15
1-SC-DC 1.05

0 — Reserved

Configures the Voltage source
to be used for LOW-VOLTAGE-
LPRAM Domain in PS2 state

25:24 RW |POWER _MUX_SEL_M4_ULP_RAM 3 3_LDO SoC 1.15
1-SC-DC 1.05

0 — Reserved
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Reset

Bit Access Function Description
Value

Configures the Voltage source
to be used for LOW-VOLTAGE-
LPRAM-16KB Domain in PS2
state

23:22 RW POWER_MUX_SEL_M4_ULP_RAM_16KB 3
3 -LDO SoC 1.15
1-SC-DC 1.05
0 — Reserved
Configures the Voltage source
to be used for PROC-DOMAIN
Domain in PS2 state

21:20 RW POWER_MUX_SEL_M4_ULP 3 3-LDO SoC 1.15
1-SC-DC 1.05
0-LDO 0.75V
Configures the Voltage source
to be used for LOW-VOLTAGE-
ULPPERIPH Domain in PS2

19 RW |POWER_MUX_SEL_ULPSS 1 state
1-LDO SoC 1.15
0-SC-DC 1.05

18 - Reserved 0 Reserved
Writing 1 to this configures DC-
DC 1.45 to ON state during PS2

17 RW DCDC_EN 0 Writing 0 to this configures DC-
DC 1.45 in OFF state during
PS2
Writing 1 to this configures LDO
SoC 1.15 to ON state during
PS2

16 RW LDoSoC_EN 0
Writing 0 to this configures LDO
SoC 1.15 in OFF state during
PS2
Configures the time for switch-
ing ON the DC-DC 1.45 during
transition from PS2 to PS4
state.
0 - 50us

15:12 RW | PG4 _BUCK_ON_DELAY 0 1-100us
2 - 200us
3 - 300us
15 - 1500us
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Bit Access Function s:fue: Description
Configures the time for switch-
ing ON the LDO SoC 1.15 dur-
ing transition from PS2 to PS4
state.
0 - 50us
11:8 RW |PS4 SOCLDO _ON_DELAY 0 1-100us
2 -200us
3 - 300us
15 - 1500us
7:6 Reserved
5:0 RW PS2_PMU_LDO_OFF_DELAY 0
9.10.36 GPIO_WAKEUP_REGISTER
Table 9.49. GPIO_WAKEUP_REGISTER Register
Bit Access Function Default Value Description
31:19 - - - -
18 R/W DS_TIMER_SOFT_RESET 0 Soft reset Deep sleep time block
17 R/W CONTINIOUS_TIMER_ENABLE 0 Enable Deep sleep timer mode continuous
16 R/W CONTINIOUS_START 0 Trigger Deep sleep timer to start counting.
15:5 - - - -
4 R/W GPIO_4_WAKEUP 0 Enable gpio 4 based wakeup
3 R/W GPIO_3_WAKEUP 0 Enable gpio 3 based wakeup
2 R/W GPIO_2_WAKEUP 0 Enable gpio 2 based wakeup
1 R/W GPIO_1_WAKEUP 0 Enable gpio 1 based wakeup
0 R/W GPIO_0_WAKEUP 0 Enable gpio 0 based wakeup

9.10.37 MCU_FSM_DEEP_SLEEP_DURATION_LSB_REG

Table 9.50. MCU_FSM_DEEP_SLEEP_DURATION_LSB_REG Register

Default Val-

Bit Access Function ue Description

LSB bits of deep sleep duration counter after
which system wakes up is timeout wakeup is

31:0 RW |MCUFSM_DEEPSLEEP_DURATION_COUNT | 32'd0 enabled

If 1000yps is required. We need to program =
1000
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9.10.38 MCU_FSM_XTAL_AND_PMU_GOOD_COUNT_REG

Table 9.51. FSM ON-Time Configuration Register

Reset Val-

Bit Access Function ue Description

31:23 - Reserved - It is recommended to write these bits to 0.

Programmable duration for XTAL good time
(22:21)

00 - same value to be assigned

01 - left shift by 1 bit (multiply by 2) and then
assign to counters

10 - left shift by 2 bits (multiply by 4) and
then assign to counters

11- left shift by 3 bits (multiply by 8) and then
assign to counters

(Max delay is 5.8ms)

MCUFSM_XTAL_GOODTIME_DURA- 15 Specifies the combined ON Time for DC-DC
TION_COUNT 1.45 and LDO-SoC 1.15

22:16 RW
0 - 10us
1-20us
2 -25us
3 - 50us
4 - 100us
5-150us

31 - 1450us

15:7 - Reserved - It is recommended to write these bits to 0.
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Bit Access Function ReSﬁ:Val- Description

Programmable duration for PMU power good
time (6:5)

00 - same value to be assigned

01 - left shift by 1 bit (multiply by 2) and then
assign to counters

10 - left shift by 2 bits (multiply by 4) and
then assign to counters

11- left shift by 3 bits (multiply by 8) and then
assign to counters

(Max delay is 5.8ms)

MCUFSM_PMU_POWERGOOD_DURA- 15 Specifies the Settling Time for HF-Crystal

6:0 RW | TION_COUNT P

0-10us
1-20us
2 - 25us
3 -50us
4 - 100us
5 - 150us

31 - 1450us
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9.10.39 MCU_FSM_CLKS_REG

Table 9.52. MCU_FSM_CLKS_REG Register

Bit Access Function Default Value Description
30:26 R Reserved -- Reserved
25 R/W HF_FSM_CLK_EN 1 high frequency mcu fsm clock enable
Enable 2Mhz clock for FSM
24 R/W HF_FSM_GEN_2MHZ 0 1 -Enable 2Mhz option

0- Enable 4MHz option

One Micro second division factor.
23:22 R/W US_DIV_COUNT 3 Program value to 3. If "hf_fsm_gen_2mhz" is '0

Program value to 1. If "hf_fsm_gen_2mhz" is "1

High Frequency Source Clock value in MHz

21:16 R/W HF_FSM_CLK_FREQ 32
ex:Program 32 if 32MHz clock is used.
If high freq fsm clock select is modified.
15 R HF_FSM_CLK_SWITCHED_SYNC 1
Please poll this bit and wait till it becomes one.
14:5 -- -- -- --
0: No Clock
. 1: 20MHz RO
4:2 R/W HF_FSM_CLK_SELECT 0 2 39MHz RC
4: Not Valid
1:0 -- - - --
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9.10.40 MCU_FSM_REF_CLK_REG

Table 9.53. MCU_FSM_REF_CLK_REG Register

Bit Access Function Default Value Description
31 R/W SDCSS_STATIC_CLK_EN_b 1'b0 To enable static clk for sensor data collector subsystem
30 R/W SDCSS CLK EN b 1'b0 To enable dynamic clock for sdcss
select between RC / RO 32KHz clk in sdcss
29:28 R/W SDCSS_CLK_SEL b 2'd0 01 - 32MHz RC Clock
10- 20MHz RO Clock
27:25 |- - 0 -
24 R/W g;’igﬁl—jEF—CLK—CLEAN- 1'b1 Clock cleaner On signal for ulpss ref clock
23 R/W EETSEFTEF—CLK—CLEAN_ 1'b0 Clock cleaner Off signal for ulpss ref clock
2219 |- - - -
Dynamic Reference Clock Mux select of ULPSS
0 : Clock will be gated at dynamic mux output in ULPSS
1 :ref_byp_clk to NWP
2 : ulp_32mhz_rc_clk
18:16 R/IW ULPSS_REF_CLK_SEL_b 3'd1 3:rf_ref_clk
4 : mems_ref_clk
5 : ulp_20mhz_ringosc_clk
6 : ulp_doubler_clk
7: Clock will be gated at dynamic mux output in ULPSS
15 - - - -
Dynamic Reference Clock Mux select of NWP controlled
by M4.
0 : Clock will be gated at dynamic mux output of NWP
1: ulp_32mhz_rc_byp_clk
14:12  |RW TASS_REF_CLK_SEL 3'd1 2: ulp_32mhz_rc_clk
3:rf_ref clk
4 : mems_ref_clk
5 : ulp_20mhz_ringosc_clk
6 : ref_byp_clk to NWP
11:9 - - 0 --
8 R/W M4SS_REF_CLK_CLEANER_ON_b | 1'b1 Enable clk cleaner for m4ss reference clock
7 R/W géngE_EE ~CLK_CLEAN- 1'b0 Disable signal for m4ss reference clock
6:3 - -- - --
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Bit Access Function Default Value Description

Dynamic Reference Clock Mux select of M4SS

0 : Clock will be gated at dynamic mux output of M4SS
1: ulp_32mhz_rc_byp_clk

1 ulp_32mhz_rc_clk

2:0 R/W M4SS_REF_CLK_SEL 3'd1 rf_ref_clk

: mems_ref_clk

: ulp_20mhz_ringosc_clk

: ulp_doubler_clk

N o a »~ W N

: ref_byp_clk to NWP
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9.10.41 MCU_FSM_CLK_ENS_AND_FIRST_BOOTUP

Table 9.54. MCU_FSM_CLK_ENS_AND_FIRST_BOOTUP Register

Bit Access Function Default Value Description

31:23 |- - 0 -

22 R/W MCU_ULP_40MHZ_CLK_EN_b 1 Enables 40MHz XTAL clock

21 R/W MCU_ULP_DOUBLER_CLK_EN_b 0 Enables ULP Doubler Clock

20 R/W MCU_ULP_20MHZ_RING_OSC_CLK_EN_b 0 Enables ULP 20mhz RO Clock

19 R/W MCU_ULP_32MHZ_RC_CLK_EN_b 1 Enables ULP 32MHz RC Clock

18 R/W MCU_ULP_32KHZ_XTAL_CLK_EN_b 0 Enables ULP 32KHz Xtal Clock

17 R/W MCU_ULP_32KHZ_RO_CLK_EN_b 1 Enables ULP 32KHz RO Clock

16 R/W MCU_ULP_32KHZ_RC_CLK_EN_b 1 Enables ULP 32KHz Rc Clock
Indicated MCU FSM is out of reset.

15 R MCU_FSM_RESET_N_SYNC_b 0 1 : Indicated MCU FSM is out of reset
0 : Indicated MCU FSM is in reset

14 RIW MCU_ULP_1KHZ_RC_CLK_EN_b 1'b1 g%bF'{eTSCL)JLP 1KHz Re Clock (For MCU

13:5 -- -- 0 --

Indicates to S/W that MCU Data Storage 1
domain is ON.

4 R STORAGE_DOMAIN_ON_b 1 1 - Domain is ON.

0 - Domain is OFF.
Indicates to S/W that ChipMode programming
are valid and need not read EFUSE.

3 R CHIP_MODE_VALID_b 0 1 - ChipMode are Valid.
0 - ChipModes are invalid.
Indicates to S/W that Retention domain is
ON.

2 R RETENTION_DOMAIN_ON_b 1 1 - Domain is ON.
0 - Domain is OFF.
Indicates to S/W that RAM's were in retention
mode during Sleep time.

1 R RAM_RETENTION_STATUS_M4SS_b 0 1 - RAM's are in retention mode during sleep.
0 - RAM's are not in retention mode during
sleep.Domain is OFF.

Indication for S/W to distinguish b/w First

0 RIW FIRST_BOOTUP_MCU_N_b 0 Power or ULP wakeup.

S/W need to set this Bit after first power .
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9.10.42 MCU_FSM_CRTL_PDM_AND_ENABLES

Table 9.55. FSM Controlled POWER Domains Register

Reset

Function Value Description

31:20 - Reserved - It is recommended to write these bits to 0.

Writing 1 to this enables Power to Retention
Flops. These Flops are used for storing

Chip Configuration.
19 RW POWER_ENABLE_RETENTION_DM_b 1
Writing 0 to this disables Power to Reten-

tion Flops. These Flops are used for storing
Chip Configuration.

Writing 1 to this enables Power to DEEP
SLEEP Timer.
18 RW POWER_ENABLE_DEEPSLEEP_TIMER_b 1
Writing O to this disables Power to DEEP
SLEEP Timer.

Writing 1 to this enables Power to TIME-
STAMP.
17 RW POWER_ENABLE_TIMESTAMPING_b 1
Writing O to this disables Power to TIME-
STAMP.

Writing 1 to this enables Power to Low-
Power FSM.
16 RW POWER_ENABLE_FSM_PERI_b 1
Writing O to this disables Power to Low-
Power FSM.

15:5 - Reserved - It is recommended to write these bits to 0.

4 RW ENABLE_SRAM_DS_CRTL_b 1

3 RW DISABLE_TURNOFF_SRAM_PERI_b 1

Writing 1 to this enables reset of Power Do-

main Control Battery FF's on wakeup
2 RW RESET_MCU_BBF_DM_EN_b 0
Writing O to this disables reset of Power Do-

main Control Battery FF's on wakeup

1 R Reserved 0 Reserved

Writing 1 to this enables WDT during Sleep/
Shutdown states.

0 RW ENABLE_WDT_IN_SLEEP_b 0
Writing O to this disables WDT during Sleep/

Shutdown states.
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9.10.43 MCU_GPIO_TIMESTAMPING_CONFIG

Table 9.56. MCU_GPIO_TIMESTAMPING_CONFIG Register

Bit Access Function Default Value Description

316 |- - -

5 R/W TIMESTAMPING_ON_GPIO4 b 0 Enable GPIO time stamping on GPIO4

4 R/W TIMESTAMPING_ON_GPIO3_b 0 Enable GPIO time stamping on GPIO3

3 R/W TIMESTAMPING_ON_GPIO2_b 0 Enable GPIO time stamping on GP102

2 R/W TIMESTAMPING_ON_GPIO1_b 0 Enable GPIO time stamping on GPIO1

1 R/W TIMESTAMPING_ON_GPIOO0_b 0 Enable GPIO time stamping on GPIO0
Enable GPIO time stamping Feature.

0 RIW ENABLE_GPIO_TIMESTAMPING_b 0 This will enable measurement of GPIO high duration
from SLEEP to wakeup

9.10.44 MCU_GPIO_TIMESTAMP_READ

Table 9.57. MCU_GPIO_TIMESTAMP_READ Register

Bit Access Function Default Value Description
31:27 - - - -
. Counter value indicating number for 32MHz clock present
26:16 R GPIO_EVENT_COUNT_FULL 0 in 1 Sleep clock (MCU FSM Clock)
15:11 - - - --
Counter value indicating the duration from GPIO going
high to first Sleep clock( MCU FSM Clock)
10:0 R GPIO_EVENT_COUNT_PARTIAL 0

posedge from GPIO going high with respect to 32MHz
clock.
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9.10.45 MCU_SLEEPHOLD_REQ

Table 9.58. MCU_SLEEPHOLD_REQ Register

Bit Access Function Default Value Description

3117 |- - - -

Enable for selecting secondary FSM.
16 W/R SELECT_FSM_MODE 0 1 - Select Secondary FSM
0 - Select Primary FSM

15:2 - - - -

1 R SLEEPHOLDACKnN 1 SLEEPHOLDACK response to SLEEPHOLDREQ.
Sleepholdreq when enable will gate the clock to M4.

0 W/R SLEEPHOLDREQn 1 1 - Sleepholdreq is Disabled.

0 - Sleepholdreq is Enabled

9.10.46 MCU_FSM_WAKEUP_STATUS_REG

Table 9.59. MCU_FSM_WAKEUP_STATUS_REG Register

Bit Access Function Default Value Description
31:18 |- - - -
17 R MCU_FIRST POWERUP RESET N 0 Isrg:.ication to Processor that system came out of Re-
16 R MCU_FIRST_POWERUP_POR 0 Ipnc:ivivzartf;. to Processor that system came out first
15:11 - - - -
To know the wakeup source.
bit [10] - Host reset request
bit [9] - nwp_wwd_window_reset
bit [8] - nwp_wwd_reset
bit [6] - mcu_wwd_window_reset
10:0 R WAKEUP_STATUS 0 bit [5] - mcu_wwd_reset

bit [4] - mcu_processor_wake_stat
bit [3] - cdbg power up request wakeup
bit [2 ] - host based wakeup

bit [ 1] - timeout wakeup

bit [0 ] - wakeup indication
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9.10.47 MCU_FSM_WAKEUP_STATUS_CLEAR

Table 9.60. MCU_FSM_WAKEUP_STATUS_CLEAR Register

Bit Access Function Default Value Description

3111 |- - - -

To Clear Wakeup status register.

Set Bits[10] - To Clear Sysrtc status indication.

Set Bits[ 9] - To Clear Button-wake status indication.
Set Bits[ 8] - To Clear BOD Wakeup status indication.

Set Bits[ 7] - To Clear Comp4 wakeup (Bandgap En - VBatt
Scale) status indication

Set Bits[ 6] - To Clear comp3 wakeup (Analog IP1 & VBatt

Scale) status indication.
10:0 R/W wakeup_status_clear 0
Set Bits[ 5] - To Clear comp2 wakeup (Analog IP1 & BandGap

Scale) status indication.

Set Bits[ 4] - To Clear comp1 wakeup (Analog IP1 & Analog
IP2) status indication.

Set Bits[ 3] - To Clear RTC Alarm wakeup status indicaition.
Set Bits[ 2] - To Clear Second Tick wakeup status indication.

Set Bits[ 1] - To Clear Milli-Second Wakeup status indication.

Set Bits[ 0] - To Clear WatchDog Interrupt status indication.
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9.10.48 MCU_FSM_PMU_STATUS_REG

Table 9.61. MCU_FSM_PMU_STATUS_REG Register

Bit Access Function Reset Value Description

30:23 -- Reserved 0 Reserved

22 R POWERGOOD_DC1P3 0 Powergood signal read for DC 1.3V

21 POWERGOOD_LDORF 0 Powergood signal from LDORF

20 R POWERGOOD_LDOSOC 0 Powergood signal from Idosoc

19 R/W STANDBY_DC1P3_R 0 Standby state for DC1p3

18 R/W STANDBY_LDOSOC_R 0 Standby state for LDO soc

17 R/W STANDBY_LDORF_R 0 Standby state for LDO RF

16:8 - - - -
Delayed counter for powergood signal

74 RIW socldo_powergood_delay_count 8 Minimum value that needs to be programmed
for this bit is 4
Option for deciding on the PMU DCDC/SoC-
LDO power good.

3:2 R/W pmu_timer_powergood_based_en 0 00 - Based on timer
01 - Based on powergood signal
1X - Based on both timer and PMU powergood

1 R/IW BGPMU_SLEEP_EN_R b 0 Sleep en for BG PMU

0 R/W SCDCDC_LP_MODE_EN 0 SCDC in LP mode
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9.10.49 MCU_FSM_PMUX_CTRLS_RET

Table 9.62. MCU_FSM_PMUX_CTRLS_RET Register

Bit Access Function ARV Description

ue

31:8 |- -- - -

Select value for ULPSS RAM Power
Mux In Retention mode

76 R POWER_SW_CTRL_ULPSS_RAM_IN_RETAIN 0 3-80CLDO
1-SCDCDC 0.9

0 - SCDCDC 0.6

Select value for MAULP 16K RAM Power
Mux In Retention mode

54 | RW POWER_SW_CTRL_M4ULP_RAM16K_IN_RETAIN 0 3-80CLDO
1-SCDCDC 0.9

0-SCDCDC 0.6

Select value for M4ULP RAM Power
Mux In Retention mode

32 |RW POWER_SW_CTRL_M4ULP_RAM_IN_RETAIN 0 3-S0OCLDO

1 -SCDCDC 0.9
0-SCDCDC 0.6
1 R/W Reserved 0 Reserved

Select value for NWP RAM Power Mux
In Retention mode

0 RIW POWER_SW_CTRL_TASS_RAM_IN_RETAIN 0 1 - SOC LDO

0-SCDCDC 0.6

9.10.50 MCU_FSM_TOGGLE_COUNT

Table 9.63. MCU_FSM_TOGGLE_COUNT Register

Bit Access Function Reset Value Description
31 R TOGGLE_DATA_READY Toggle data Ready
30:28 - - 0 -
27:16 R GPIO_TOGGLE_COUNT 0 GPIO toogle data count
15 w LATCH_TOGGLE_DATA 0 gg%eggg::"ﬁiaotg_m read
14:1 - - 0 -
0 w TOGGLE_COUNT_RSTART 0 Start counting GIPO Toggle's
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9.10.51 M4SS_TASS_CTRL_SET_REG

Table 9.64. M4SS_TASS_CTRL_SET_REG

Bit Access Function Description

313 R Reserved - Reserved

Writing 1 to this , M4SS can Turn-
ON NWP AON domain's reset pin

in bypass mode.
2 R/W M4SS_CTRL_TASS_AON_PWR_DMN_RST_BYPASS 1
Writing O to this , M4SS can't

Turn-ON NWP AON domain's re-
set pin in bypass mode.

Writing 1 to this , M4SS can Turn-
ON NWP AON domain's isolation
enable in bypass mode.

1 R/W M4SS_CTRL_TASS_AON_DISABLE_ISOLATION_BYPASS 0
Writing O to this , M4SS can't

Turn-ON NWP AON domain's iso-
lation enable in bypass mode.

Writing 1 to this , M4SS can Turn-
ON NWP AON domain.

0 R/W M4SS_CTRL_TASS_AON_PWRGATE_EN 0
Writing O to this , M4SS can't

Turn-ON NWP AON domain.

9.10.52 M4SS_TASS_CTRL_CLEAR_REG

Table 9.65. M4SS_TASS_CTRL_CLEAR_REG

Reset

Bit Access Function Description
Value
31:3 R Reserved - Reserved
Writing 1 to this , M4SS can Turn-
OFF NWP AON domain's reset
pin in bypass mode.
2 R/W M4SS_CTRL_TASS_AON_PWR_DMN_RST_BYPASS 1

Writing O to this , M4SS can't
Turn-OFF NWP AON domain's re-
set pin in bypass mode.

Writing 1 to this , M4SS can Turn-
OFF NWP AON domain's isola-
tion enable in bypass mode.

1 R/W M4SS_CTRL_TASS_AON_DISABLE_ISOLATION_BYPASS 0 Writing O to this , M4SS can't

Turn-OFF NWP AON do-
main's isolation enable in bypass
mode.

Writing 1 to this , M4SS can Turn-
OFF NWP AON domain.

0 R/W M4SS_CTRL_TASS_AON_PWRGATE_EN 0
Writing O to this , M4SS can't

Turn-OFF NWP AON domain.
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9.10.53 M4_ULP_MODE_CONFIG

Table 9.66. M4_ULP_MODE_CONFIG

Reset Val-

Function Description
ue

316 |- -- - -

Writing 1 to this enables ULP-Mode non-
functional paths for ROM
5 R/W ULPMODE_ISOLATION_CTRL_M4_ROM 0
Writing 0 to this disables ULP-Mode non-
functional paths for ROM

Writing 1 to this enables ULP-Mode non-

functional paths for M4_DEBUG and FPU.
4 R/W ULPMODE_ISOLATION_CTRL_M4_DEBUG_FPU 0
Writing O to this disables ULP-Mode non-

functional paths for M4_DEBUG and FPU.

Writing 1 to this enables ULP-Mode non-
functional paths for M4_CORE
3 R/W ULPMODE_ISOLATION_CTRL_M4_CORE 0
Writing 0 to this disables ULP-Mode non-
functional paths for M4_CORE

Writing 1 to this enables ULP-Mode non-
functional paths for M4ULP_AON
2 R/W ULPMODE_ISOLATION_CTRL_M4_ULP 0
Writing O to this disables ULP-Mode non-
functional paths for MAULP_AON

Writing 1 to this enables ULP-Mode non-
functional paths for M4SS-AON
1 R/W ULPMODE_ISOLATION_CTRL_M4SS_AON 0
Writing 0 to this disables ULP-Mode non-
functional paths for M4SS-AON

Writing 1 to this enables ULP-Mode non-
functional paths for ULPSS

0 R/W ULPMODE_ISOLATION_CTRL_ULPSS 0
Writing O to this disables ULP-Mode non-

functional paths for ULPSS
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9.10.54 ULPSS_BYPASS_PWRCTRL_REG

Table 9.67. ULPSS_BYPASS_PWRCTRL_REG

Function JCEAELS Description

ue

31:23 - - 0 -

Writing 1 to this Enables soft-
ware based control of output

isolation for ULPTASS SRAM
22:19 R/W BYPASS_ULPTASS_PWRCTL_ULP_SRAM 0
Writing 0 to this disables soft-
ware based control of output

isolation for ULPTASS SRAM

18:15 - - 0 -

Writing 1 to this Enables soft-
ware based control of output
isolation for ULP UDMA

14 R/W BYPASS_ULPTASS_PWRCTL_ULP_UDMA 0
Writing 0 to this disables soft-

ware based control of output
isolation for ULP UDMA

13 R Reserved -

Writing 1 to this Enables soft-
ware based control of output
isolation for ULP AUX

12 R/W BYPASS_ULPTASS PWRCTL_ULP_AUX 0
Writing 0 to this disables soft-
ware based control of output
isolation for ULP AUX

Writing 1 to this Enables soft-
ware based control of output

isolation for ULP 12C

11 R/W BYPASS_ULPTASS_PWRCTL_ULP_I2C 0
Writing 0 to this disables soft-
ware based control of output

isolation for ULP 12C

Writing 1 to this Enables soft-
ware based control of output

isolation for ULP 12S

10 R/W BYPASS_ULPTASS PWRCTL_ULP_I2S 0
Writing 0 to this disables soft-
ware based control of output

isolation for ULP 12S

Writing 1 to this Enables soft-
ware based control of output

isolation for ULP SSI

9 R/W BYPASS_ULPTASS_PWRCTL_ULP_SSI 0
Writing 0 to this disables soft-
ware based control of output

isolation for ULP SSI

Writing 1 to this Enables soft-
ware based control of output

isolation for ULP UART

8 R/W BYPASS_ULPTASS PWRCTL_ULP_UART 0
Writing 0 to this disables soft-
ware based control of output

isolation for ULP UART
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Reset Val-

Function Description
ue

7 R/W Reserved 0 Reserved

Writing 1 to this Enables soft-
ware based control of output

isolation for ULP CAP

6 R/W BYPASS_ULPTASS_PWRCTL_ULP_CAP 0
Writing 0 to this disables soft-
ware based control of output

isolation for ULP CAP

Writing 1 to this Enables soft-
ware based control of output
isolation for ULP MISC

5 R/W BYPASS_ULPTASS_PWRCTL_ULP_MISC 0
Writing 0 to this disables soft-

ware based control of output
isolation for ULP MISC

4 - - - -

Writing 1 to this Enables soft-
ware based control of output
isolation for ULPSDCSS AON
3 R/W BYPASS_ULPSDCSS_PWRCTRL_ULP_AON 0
Writing 0 to this disables soft-
ware based control of output
isolation for ULPSDCSS AON

Writing 1 to this Enables soft-
ware based control of output
isolation for ULPTASS AON

2 R/W BYPASS_ULPTASS_PWRCTL_ULP_AON 0
Writing 0 to this disables soft-

ware based control of output
isolation for ULPTASS AON

1:0 - - - -
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9.10.55 Analog_Power_Control

Table 9.68. Analog Power Control Register

Bit Access Function Reset Value Description
31:17 - Reserved - It is recommended to write these bits to 0.
Writing 1 to this enables Power to Brown-Out Detec-
tor.
16 w PWRCTRL_BOD 1
Writing 0 to this disables Power to Brown-Out Detec-
tor.
15:14 - Reserved - Reserved
13 - Reserved - Reserved
12 - Reserved - Reserved
Writing 1 to this enables Power to Auxillary ADC.
11 w PWRCTRL_AUXADC 1
Writing 0 to this disables Power to Auxillary ADC.
10:9 - Reserved - It is recommended to write these bits to 0.
Writing 1 to this enables Power to Auxillary DAC.
8 w PWRCTRL_AUXDAC 1
Writing 0 to this disables Power to Auxillary DAC.
7:0 - Reserved - It is recommended to write these bits to 0.

9.10.56 MCURET_QSPI_WR_OP_DIS

Table 9.69. MCURET_QSPI_WR_OP_DIS

Bit Access Function Default Value Description

31:2 - Reserved 0 Reserved

Writing 1 to this disables NWP Write operation

to Flash.

1 R TASS_QSPI_WRSR_WR_OP_DISABLE 0
Writing 0 to this enables NWP Write operation to
Flash.
Writing 1 to this disables M4SS Write operation
to Flash.

0 R/W M4SS_QSPI_WRSR_WR_OP_DISABLE 0

Writing 0 to this enables M4SS Write operation
to Flash.
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9.10.57 MCURET_BOOTSTATUS

Table 9.70. MCURET_BOOTSTATUS

Bit Access Function Default Value Description
31 -- - -- --
300 |R '?880 T_STA- 0 Gives Boot Status/Configuration information to MCU
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9.10.58 CHIP_CONFIG_MCU_READ

Table 9.71. CHIP_CONFIG_MCU_READ

Default Val-

Function Description
ue

31:21 -- -- - -

When itis 1, M4 can't access NWP memory or
registers except for host communication regis-
ters.

20 R DISABLE_M4SS_ACCESS_FRM_TASS_SEC 0 When itis 0, M4 can access NWP memory or

registers.

This is used to realize secure zone for NWP

When itis 1, disables access to key in the key
holder from M4SS QSPI
19 R DISABLE_M4SS_KH_ACCESS 0
When it is 0, enables access to key in the key
holder from M4SS QSPI

When itis 1, disables JTAG interface(both M4
and NWP)
18 R DISABLE_JTAG 0
When it is 0, enables JTAG interface(both M4
and NWP)

When it is 1, disables analog peripherals
17 R DISABLE_ANALOG_PERIPH 0
When it is 0, ensables analog peripherals

16 R Reserved 0 Reserved

When it is 1, disables touch interface
15 R DISABLE_TOUCH 0
When it is 0, enables touch interface

14 R Reserved 0 Reserved

13 R Reserved 0 Reserved

When this is 100,Auto mode accesses to flash
are restricted to 4 MBit

When this is 101, Auto mode accesses to flash
are restricted to 8 MBit

When this is 110, Auto mode accesses to flash

12:10 R M4_FLASH_SIZE 0 are restricted to 16 MBit

When this is 111, Auto mode accesses to flash
are restricted to 32 MBit

When this is 0xx, Auto mode accesses to flash
are Unrestricted

9:3 - Reserved 0 Reserved

When itis 1, disables switching in ULP mode
2 R DISABLE_M4_ULP_MODE 0
When it is 0, enables switching in ULP mode

When it is 1, limits the M4SS SoC clock to Max
1 R LIMIT_M4_FREQ_110MHZ_b 0 clock/2
When it is 0, does notlimit the M4SS SoC clock
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Default Val-

Function Description
ue

When it is 1, disables the M4 by clock gating

and putting M4 in reset
0 R DISABLE_M4 0
When it is 0, enables the M4 by clock gating

and putting M4 in reset
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9.10.59 MCUAON_CTRL_REG4

Table 9.72. MCUAON_CTRL_REG4

Default Val-
ue

Bit Access Function

Description

31:29 -- -- - -

Writing 1 to this enables the NPSS Test modes
28 R/W ULP_GPIOS_IN_TEST_MODE 0

Writing 0 to this disables the NPSS Test modes

Select value for NPSS Test mode

4'd0 : npss_test mode_0 = nwp_wwd_reset_req;
4'd1 : npss_test_mode_0 = ulp_32khz_ro_clk;
4'd2 : npss_test_mode_0 = ulp_32khz_rc_clk;
4'd3 : npss_test_ mode_0 = ulp_32khz_xtal_clk;
4'd4 : npss_test_mode_0 = nwp_psel;

4'd5 : npss_test_mode_0 = ss_psel;

4'd6 : npss_test mode_0 = mcu_wwd_interrupt;

2724 | RW ULP_GPIO_0_TEST MODE_OUT SEL 0 4d7 - npss_test_mode_0 = cmp_out_1; // ULP
Comperator Output

4'd8 : npss_test_mode_0 = Reserved

4'd9 : npss_test mode_ 0 = Reserved

4'd10 : npss_test_mode_0 = test_out_dcdc_dig;
4'd11 : npss_test_mode_0 = sec_pulse;

4'd12 : npss_test_ mode_0 = msec_pulse;
4'd13 : npss_test_mode_0 = cmp_out_2;

4'd14 : npss_test_mode_0 = npss_bod_cmp;

4'd15 : npss_test mode_0 = nwp_wwd_interrupt;
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Default Val-

Bit Access Function ue Description

Select value for NPSS Test mode
4'd0 : npss_test_mode_1 = mcu_wwd_reset_req;
4'd1 : npss_test_mode_1 = ulp_32khz_ro_clk;
4'd2 : npss_test_ mode_1 = ulp_32khz_rc_clk;
4'd3 : npss_test_mode_1 = ulp_32khz_xtal_clk;
4'd4 : npss_test_mode_1 = 1'b0;
4'd5 : npss_test_ mode_1 = 1'b0;
4'd6 : npss_test_mode_1 = 1'b0;

23:20 |RW ULP_GPIO_1_TEST MODE_OUT SEL 0 ‘éﬂ;;gf;i;‘giﬂ;,’ﬂfdeJ = cmp_out_1;//ULP
4'd8 : npss_test_ mode_1 = 1'b0;
4'd9 : npss_test_mode_1 = 1'b0;
4'd10 : npss_test_mode_1 = test_out_dcdc_dig;
4'd11 : npss_test_mode_1 = sec_pulse;
4'd12 : npss_test_mode_1 = msec_pulse;
4'd13 : npss_test_mode_1 = cmp_out_2;
4'd14 : npss_test_mode_1 = npss_bod_cmp;
4'd15 : npss_test_mode_1 = mcu_wwd_interrupt;
Select value for NPSS Test mode
4'd0 : npss_test_mode_2 = 1'b0;
4'd1 : npss_test_ mode_2 = ulp_32khz_ro_clk;
4'd2 : npss_test_mode_2 = ulp_32khz_rc_clk;
4'd3 : npss_test_mode_2 = ulp_32khz_xtal_clk;
4'd4 : npss_test_ mode_2 = 1'b0;
4'd5 : npss_test_mode_2 = 1'b0;
4'd6 : npss_test_mode_2 = 1'b0;

19:16 R/W ULP_GPIO_2 TEST _MODE_OUT_SEL 0 4'd7 : npss_test mode_2 =cmp_out_1;
4'd8 : npss_test_mode_2 = 1'b0;
4'd9 : npss_test_mode_2 = 1'b0;
4'd10 : npss_test_mode_2 = test_out_dcdc_dig;
4'd11 : npss_test_mode_2 = 1'b0;
4'd12 : npss_test_mode_2 = ss_psel;
4'd13 : npss_test_ mode_2 = nwp_psel;
4'd14 : npss_test_mode_2 = nwp_wwd_interrupt;
4'd15 : npss_test_mode_2 = mcu_wwd_interrupt;

15:0 - -- - --
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9.10.60 NPSS_GPIO_0_CTRLS

Table 9.73. NPSS_GPIO_0_CTRLS

Bit Access Function Default Value Description

31:17 NA Reserved 0 Reserved

Writing 1 to this, maps ULPSS GPIO-0 to NPSS GPIO-0

16 RIW use_ulpss_pad_0 0 Writing 0 to this, does not map ULPSS GPIO-0 to NPSS
GPIO-0
15:9 NA Reserved 0 Reserved

NPSS GPIO 0 Polarity
8 R/W npss_gpio_0_polarity 0 1 - When signal is High

0 - When signal is Low

7 -- Reserved 0 -
NPSS GPIO 0 Pad Selection between M4 and NWP
6 R/W npss_gpio_0_pad_select 0 0 - M4 has control over this GPIO output value
1 - NWP has control over this GPIO output value
5 R/W npss_gpio_0_out 0 NPSS GPIO 0 Output value is written here.
Writing 0 to this enables NPSS GPIO 0 Output.
4 R/W npss_gpio_0_oen 1
Writing 1 to this enables NPSS GPIO 0 input.
Writing 1 to this enables NPSS GPIO 0 Input Buffer.
3 R/W npss_gpio_0_ren 0
Writing 0 to this disables NPSS GPIO 0 Input Buffer.
NPSS GPIO 0 mode select.
2:0 R/W npss_gpio_0_mode 1

Please refer to npss gpio pin muxing excel
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9.10.61 NPSS_GPIO_1_CTRLS

Table 9.74. NPSS_GPIO_1_CTRLS

Bit Access Function Default Value Description

31:17 NA Reserved 0 Reserved

Writing 1 to this, maps ULPSS GPIO-1 to NPSS GPIO-1

16 RIW use_ulpss_pad_1 0 Writing 0 to this, does not map ULPSS GPIO-1 to NPSS
GPIO-1
15:9 NA Reserved 0 Reserved

NPSS GPIO 1 Polarity
8 R/W npss_gpio_1_polarity 0 1 - When signal is High

0 - When signal is Low

7 -- Reserved 0 -
NPSS GPIO 1 Pad Selection between M4 and NWP
6 R/W npss_gpio_1_pad_select 0 0 - M4 has control over this GPIO output value
1 - NWP has control over this GPIO output value
5 R/W npss_gpio_1_out 0 NPSS GPIO 1 Output value is written here.
Writing 0 to this enables NPSS GPIO 1 Output.
4 R/W npss_gpio_1_oen 1
Writing 1 to this enables NPSS GPIO 1 input.
Writing 1 to this enables NPSS GPIO 1 Input Buffer.
3 R/W npss_gpio_1_ren 0
Writing 0 to this disables NPSS GPIO 1 Input Buffer.
NPSS GPIO 1 mode select.
2:0 R/W npss_gpio_1_mode 1

Please refer to npss gpio pin muxing excel
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9.10.62 NPSS_GPIO_2_CTRLS

Table 9.75. NPSS_GPIO_2_CTRLS

Bit Access Function Default Value Description

31:17 NA Reserved 0 Reserved

Writing 1 to this, maps ULPSS GPIO-2 to NPSS GPIO-2

16 RIW use_ulpss_pad_2 0 Writing 0 to this, does not map ULPSS GPIO-2 to NPSS
GPIO-2
15:9 NA Reserved 0 Reserved

NPSS GPIO 2 Polarity
8 R/W npss_gpio_2_polarity 0 1 - When signal is High

0 - When signal is Low

7 -- Reserved 0 -
NPSS GPIO 2 Pad Selection between M4 and NWP
6 R/W npss_gpio_2_pad_select 0 0 - M4 has control over this GPIO output value
1 - NWP has control over this GPIO output value
5 R/W npss_gpio_2_out 0 NPSS GPIO 2 Output value is written here.
Writing 0 to this enables NPSS GPIO 2 Output.
4 R/W npss_gpio_2_oen 1
Writing 1 to this enables NPSS GPIO 2 input.
Writing 1 to this enables NPSS GPIO 2 Input Buffer.
3 R/W npss_gpio_2_ren 0
Writing 0 to this disables NPSS GPIO 2 Input Buffer.
NPSS GPIO 2 mode select.
2:0 R/W npss_gpio_2_mode 1

Please refer to npss gpio pin muxing excel
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9.10.63 NPSS_GPIO_3_CTRLS

Table 9.76. NPSS_GPIO_3_CTRLS

Bit Access Function Default Value Description

31:17 NA Reserved 0 Reserved

Writing 1 to this, maps ULPSS GPIO-3 to NPSS GPIO-3

16 RIW use_ulpss_pad_3 0 Writing 0 to this, does not map ULPSS GPIO-3 to NPSS
GPIO-3
15:9 NA Reserved 0 Reserved

NPSS GPIO 3 Polarity
8 R/W npss_gpio_3_polarity 0 1 - When signal is High

0 - When signal is Low

7 NA Reserved 0 --
NPSS GPIO 3 Pad Selection between M4 and NWP
6 R/W npss_gpio_3_pad_select 0 0 - M4 has control over this GPIO output value
1 - NWP has control over this GPIO output value
5 R/W npss_gpio_3_out 0 NPSS GPIO 3 Output value is written here.
Writing 0 to this enables NPSS GPIO 3 Output.
4 R/W npss_gpio_3_oen 1
Writing 1 to this enables NPSS GPIO 3 input.
Writing 1 to this enables NPSS GPIO 3 Input Buffer.
3 R/W npss_gpio_3_ren 0
Writing 0 to this disables NPSS GPIO 3 Input Buffer.
NPSS GPIO 3 mode select.
2:0 R/W npss_gpio_3_mode 0

Please refer to npss gpio pin muxing excel
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9.10.64 NPSS_GPIO_4_CTRLS

Table 9.77. NPSS_GPIO_4_CTRLS

Bit Access Function Default Value Description
31:17 NA Reserved 0 Reserved
Writing 1 to this, maps ULPSS GPIO-4 to NPSS GPIO-4

16 RIW use_ulpss_pad_4 0 Writing 0 to this, does not map ULPSS GPIO-4 to NPSS
GPIO-4
15:9 NA Reserved 0 Reserved

NPSS GPIO 4 Polarity
8 R/W npss_gpio_4_polarity 0 1 - When signal is High

0 - When signal is Low

7 -- Reserved 0 -
NPSS GPIO 4 Pad Selection between M4 and NWP
6 R/W npss_gpio_4_pad_select 0 0 - M4 has control over this GPIO output value
1 - NWP has control over this GPIO output value
5 R/W npss_gpio_4_out 0 NPSS GPIO 4 Output value is written here.
Writing 0 to this enables NPSS GPIO 4 Output.
4 R/W npss_gpio_4_oen 1
Writing 1 to this enables NPSS GPIO 4 input.
Writing 1 to this enables NPSS GPIO 4 Input Buffer.
3 R/W npss_gpio_4_ren 0
Writing 0 to this disables NPSS GPIO 4 Input Buffer.
NPSS GPIO 4 mode select.
2:0 R/W npss_gpio_4_mode 0

Please refer to npss gpio pin muxing excel
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10. Power Management Unit

10.1 Features

The PMU has following features,
1. PMU modes of Operation for high system efficiency
a. Active mode
b. Sleep mode
c. Ultra sleep mode
d.LDO switch mode

10.2 Functional Description

10.2.1 Block Diagram

Following is the block diagram of Power Management Unit

VINBCKDC1 PSIL VBAT

DC-DC VOUTBCKDC1 F’(:lIg A I

Driver
VSSBCKDC1 F'q

-

DC-DC 1.35

VINLDOSOC

moOorxmIm-+d2Z—

LPOSeC 11 | vouTLDOSOG

Bandgap VINLDOFLASH VBAT

LDOFL 1.8

VOUTLDOFLASH

e

Power Management Unit

Figure 10.1. Block Diagram of Power Management Unit

10.2.2 Modes of Operation

PMU can be configured to one of the following modes of operation to optimize the overall system efficiency for various system load
requirements.

10.2.2.1 Active Mode

PMU can be configured to Active mode trough APIs. In the active mode, PMU supports maximum power requirement of SOC. DC-DC
1.35 converter works in PWM mode with fixed frequency to achieve high efficiency at high load condition. The LDOs can support their
maximum load current.

10.2.2.2 Sleep Mode

PMU can be configured to Sleep mode trough APIs. In the sleep mode, PMU supports no more than 50mA current for DC-DC 1.35 and
LDO SOC 1.1. DC-DC 1.35 converter works in PFM mode with variable frequency to achieve high efficiency at low load condition. In
this mode, LDO FL 1.8 can support max current.

10.2.2.3 Ultra Sleep Mode

PMU can be configured to Ultra Sleep mode trough APlIs. In the Ultra sleep mode, both the LDOs are turned off and DC-DC 1.35 is
configured in PFM mode. In this mode, the PMU consumes less than 1pA current and retain the buck output voltage to 1.2V.

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 253




SiWx917 Family Reference Manual
Power Management Unit

10.2.2.4 LDO Switch Mode

Both the LDOs can be configured in LDO switch mode through APlIs. In LDO switch mode, LDO is bypassed and power MOSFET used
as switch to pass input voltage directly to the output voltage. It can be configured in PMU active or PMU sleep mode.

10.3 Register Summary

Base Address: 0x2405_8000

Register Name Description
Section 10.4.1 PMU_IP3_CTRL_REG 0x740
Section 10.4.2 PMU_LDOSOC_REG 0x758

10.4 Register Description

10.4.1 PMU_IP3_CTRL_REG

Bit Access Function Default Value Description Dynamic Controllable

Set DC-DC 1.35 output voltage.
0000 - 0.8V

0001 - 0.86V

0010 - 0.91V

0011 - 0.96V

0100 - 1.01V

0101 - 1.06V

0110-1.11V

20:17 R/W set_vref1p3 4'd11 0111 -1.16V Yes
1000 - 1.21V
1001 - 1.26V
1010 - 1.31V
1011 - 1.36V
1100 - 1.41V
1101 - 1.46V
1110 - 1.51V
1111 - 1.56V
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10.4.2 PMU_LDOSOC_REG

Bit Access Function Default Value Description Dynamic Controllable

Set LDO FL 1.8 Output voltage

0000 - 1.6V
0001 - 1.68V
0010 - 1.76V
0011 - 1.84V
0100 - 1.92V
0101 -2V
0110 - 2.08V
9:6 |R/W CLRL_LDOFLASH 4'd3 0111 - 2.16V Yes
1000 - 2.24V
1001 - 2.32V
1010 - 2.4V
1011 - 2.48V
1100 - 2.56V
1101 - 2.64V
1110 - 2.72V
1111-2.8V

Set LDO SOC 1.1 output voltage

0000 -0.50 V
0001 -0.55V
0010 - 0.60 V
0011 -0.65V
0100-0.70 V
0101 -0.75V
0110-0.80 V
3.0 |R/W CTRL_LDOSOC 4'd11 0111-0.90V Yes
1000 - 0.95V
1001 -1V

1010-1.05V
1011 -1.10V
1100 - 1.15V
1101 -1.2V
1110-1.256V
1111-13V
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10.5 PMU Good Time

10.5.1 Direct Battery Connected PMU Good Time

If the battery is directly conneted to VINBCKDC and VINLDOFLASH, then PMU takes following time to generate PMU power good. This
data is based on simulation results

(From Supply Rampup to PMU

Up Time (ps)

(From Ultra Sleep mode to PMU

Up Time (ps)

Up Time (ps)
(From LDO FL Off to On)

Active mode)

Supply Rampup' 10 - -
Bandgap 225 225 -
Buck 170 25 -
LDOSOC 15 15 -
LDORF 20 20 20
PMU Total 430 285 20
Note:

1. If supply rampup time increased, PMU powergood time will also increased. Bandgap will start once supply reached to 1.6V.

10.5.2 Cascaded Power Supply PMU Good Time

If VINBCKDC and VINLDOFLASH are connected through an external power gate (PGATE) to battery or are powered by an external
BOOST regulator, then add the above numbers to the Tstab (the voltage stabilization time of the BOOST or power gate) to arrive at the
final PMU_GOOD_TIME. Tstab is defined as the time it takes for the BOOST or PGATE to charge the VINBCKDC and VINDLOFLASH
to 1.6V.

For example, if Tstab is 20us, then the final PMU_Good_Time from supply ramp up to PMU On is 450us (430us+20ps).

Save
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11. ULP Regulators

11.1 General Description

Ultra-low-power (ULP) regulators are used to power low power Always-ON (AON) digital and analog power management circuitry inside
the IC. Additionally, ULP regulators can be used to power the SRAMs and M4 core. The ULP regulators include two high power LDOs,

a low-power LDO, and a switched capacitor DC-DC regulator.

11.2 Features

1. Support wide programmable output voltage range at very low quiescent current
2. Support wide current ranges (0.4 pyA to 8mA)
3. Have two modes of operation:
a. High Power Mode
b.Low Power Mode
4. Support modes to bypass internal regulators

Preliminary Rev. 0.7 | 257

silabs.com | Building a more connected world.




SiWx917 Family Reference Manual
ULP Regulators

11.3 Functional Description

11.3.1 Block Diagram

VBATT
ULP_POWER
1.05V
— SCDC
(1.05V) ]
[
100uALPLDO | |
(1.05V)
SPI — |
| | 8mALPLDO L 1.05v
- (1.05V) z
| [ —
| | 1mAULPLDO L 0.75v
(0.75V) o

Figure 11.1. Block Diagram of ULP Regulators

Power Up:

Upon battery insertion, voltage VBATT ramps up by enabling the Bandgap (UULP_VBAT_Peripheral). The Bandgap generates a stable
voltage reference to the 8 mA LP LDO, which in turn generates a stable 1.0 V output. Power On Control (POC), another
UULP_VBAT_Peripheral, monitors the output of the regulator and holds the IC under reset until the output voltage of this regulator rea-
ches a value that is high enough to facilitate a safe operation. Upon release of the POC reset, the LDO 0.7 V is enabled. This LDO can
support a maximum load current of 1 mA.

Low Power State:

When the IC needs to enter a low power state, the provided APIs can be used to switch OFF the 8 mA LDO and transition over to the
100 pA LDO. This transition would enable lowering the quiescent current consumed by the LDO.

SC DC-DC Mode:

A switched capacitor DC-DC regulator can be used, instead of the 8 mA LP LDO, to improve the power conversion efficiency of the IC.
The DC-DC converter loop automatically tracks the VBATT and changes the built-in gain to provide a high efficiency across a wide
input voltage range (2.1 to 3.6 V). One can use the provided API to automatically transition over to the SC DC-DC mode after the first
power up, and continue to remain in this mode until VBATT falls below 2.1 V. At VBATT lower than 2.1 V, the DC-DC regulator begins
to operate in linear mode, hence the APl automatically transitions back to the 8 mA LDO.

Bypass Options:

Each of the LDOs can be bypassed by over-driving the outputs with either a high efficiency buck regulator or a linear regulator
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11.4 Register Summary
Base Address: 0x2405_A000

Register Name Offset Reset Value Description
11.56.1 SCDC_CTRL_REG_0 0x498 22'h1E002F SCDC-DC Algorithm Control Register
11.5.2 BG_SCDC_PROG_REG_1 0x49C 22'h200498 DC-DC / LDO Output Programmability Selection
11.5.3 BG_SCDC_PROG_REG_2 0x4A0 22'h000050 Enable Controls
11.5.4 BG_LDO_REG 0x4A4 22'h088000 LDO 0.7 V Controls

11.5 Register Description

11.5.1 SCDC_CTRL_REG_0

Table 11.1. SCDC_CTRL_REG_0 Register

Bit Access Function Default Value Description

To change current trim bits to high or low through spi, based

21 R/W ext_cap_en 1'00 on high power or low power mode.
When 0, curr prog value is 0.

20:17 RIW fixed_curr_prog_high 4d15 Curre.nt prog value t(_) take when ext cap en is high and
sel_high freq_ext_bis 0

16:13 RIW fixed_curr_prog_low 440 Curre.nt prog value tg take when ext cap en is high and
sel_high freq_ext_b is 1

12 R/W bypass_trim_ro 1'b0 To program the trim value manually, irrespective of the fsm

117 R/W fixed_trim_ro 5'd0 Manual trim word

6 R/W fixed_mode 1'b0 Fixed mode

5:4 R/W max_mode 2'd2 Maximum mode

3:0 R/W count_reset 4'hF Count reset value, count threshold will be double this value

11.5.2 BG_SCDC_PROG_REG_1

Table 11.2. BG_SCDC_PROG_REG_1 Register

Bit Access Function Default Value Description
21:19 R/W bg_r_ptat 3'd2 Bandgap voltage programming
18:16 R/W reserved 3'd0 Reserved
15 R/W bg_en 1'b0 bg_en from spi
14 R/W bg_sh_en 1'b0 bg_sh_en from spi
13 - Reserved 0 Reserved

DCDC output programming vref_1p1/vref_1p05

12:10 R/W ref_sel_dcdc 3'd1 3'd0 - 1.15/1.1 3'd1-1.1/1.05 3'd2 - 1.05/1.0
3'd3 - 1.0/0.95 3'd4 - 0.95/0.9 3'd5 - 0.9/0.85
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Bit Access Function Default Value Description
DCDC output programming in LDO high/low power mode
9:7 R/W ref_sel_lp_dcdc 3'd1 3'd0 -1.1 3'd1-1.15 3'd2-1.05
3'd3-1.0 3'd4 - 0.95 3'd5-0.9
6:5 - Reserved 0 Reserved
4 R/W bod_clks_ptat_en 1'b1 1 - To enable ptat currents to clocks and bod(cmp_npss)
3 R/W an_perif_ptat_en 1'b1 1 - To enable ptat currents to analog peripherals
3'do-1.2V 3'd1-1.15V 3'd2-11V
2:0 R/W ref_sel_PMU 3'd0 3'd3-1.05V 3'd4-10V 3'd5-0.95V
3'd6-09V 3'd7-0.85V

11.5.3 BG_SCDC_PROG_REG_2

Table 11.3. BG_SCDC_PROG_REG_2 Register

Bit Access Function Default Value Description

To switch to SCDCDC mode from LDO mode.

21 R/W scdcdc_sel 1'b0 1- SCDC mode
0 - LDO mode
20 R/W testmode_0_en 1'b0 Enable for output on to BG_TESTMODEO

2'd0: bg_sw_active

2'd1: scdcdc_sown

19:18 R/W testmode_0_sel 2'd0
2'd2: scdcdc_Ip_mode (sel_high_freq_ext_b)
2'd3: scdcdc_sel (To select Ido - scdcdc)
17 R/W testmode_1_en 1'b0 To enable test mux for BG_TESTMODE1
2'd0: bg_sh_en
2'd1: scdedc_up
16:15 R/W testmode_1_sel 2'd0
2'd2: scdcdc_en (Enable for scdcdc block)
2'd3: scdcdc_Ip_en (enable for 10uA LDO)
14 R/W testmode_2_en 1'd0 To enable testmux for BG_TESTMODE2
3'd0: bg_en
3'd1: bg_comp_clk
3'd2: en_Ido_5m_b
3'd3: comp_clk
13:11 R/W testmode_2_sel 3'd0

3'd4: scdcdc_conv_1b1
3'd5: scdede_conv_1b2
3'd6: scdedc_conv_1b3

3'd7: 0

silabs.com | Building a more connected world. Preliminary Rev. 0.7 | 260




SiWx917 Family Reference Manual
ULP Regulators

Bit Access Function Default Value Description
10:6 R/W trim_clamp_Ip 5'd1 Trim value lower clamp value when sel high freq_b is 1
5:1 R/W trim_clamp_hp 5'd16 Trim value lower clamp value when sel high freq_b is 0
0 R/W scdcdc_soft_reset 0 Soft reset signal for scdcdc fsm

11.5.4 BG_LDO_REG

Table 11.4. BG_LDO_REG Register

Bit Access Function Default Value Description

21 RIW LDO_0P6_BYPASS 1'b0 bypass signal for DCDC1p1_Ip_500uA

vref for DCDC1p1_Ip_500uA

20:18 R/W LDO_0P6_CTRL 3'd2 3'd0-0.8V 3'd1-0.75V ‘ 3'd2-0.7V
3'd3-0.65V 3'd4-06V ‘ 3'd5-0.55V

17 - Reserved 0 Reserved

16 R/W LDO_0P6_LP_MODE 1'b0 Enable low power mode, otherwise in high power mode

15 R/W LDO_0P6_ENABLE 1'b1 Enable digital LDO

14:5 -- Reserved 0 Reserved

4 R/W test_amux_en 1'b0 Enable analog mux to test reference voltages

Select for analog mux
3'd0: Vbg_core

3:1 R/W test_amux_sel 3'd0 3'd1: vref_1p05

3'd2: vref_ulp

3'd3: vbg_Ip_buff

0 - Reserved - Reserved
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12. Pad Configurations

12.1 General Description

There are a total of 45 GPIOs present. The number of GPIOs available varies between different packages. Refer to the GPIO available
vs package table in the product data sheet for more details. Registers for GPIO pins that are not available on package are reserved.
There are multiple processor sub-systems containing NWP, MCU High Performance (HP), and MCU Ultra-Low-Power (ULP) which
share these common set of GPIO pads. These GPIO pads are controllable by either NWP, MCU HP, or MCU ULP. The PAD selection
register must be programmed to control the PAD behavior for each GPIO.

The list below provides the registers to be configured for accessing any of the GPIO pads.
» PAD Selection Register.

» PAD Configuration Register.

* GPIO Mode Register.

More details about pad selection and pad configuration are described below.

12.2 Features

The 45 GPIOs are divided into 30 SoC GPIOs, 11 ULP GPIOs, and 4 Ultra ULP (UULP) Vbat GPIOs. The SoC GPIOs are available
only in PS4/PS3 Active power states (as described in Section 9. Power Architecture), whereas ULP GPIOs are available in all the pow-
er states except for PS0 and sleep modes. The UULP Vbat GPIOs are available in all power states.

GPIOs Availability in Different Power States

The table below indicates the different GPIOs' availability in each of the power states.
PS4-Stand- PS3-Stand- PS2-Stand-

PS4 PS3 PS2 PS1 PSO

by by by
1 SoC GPIOs YES|YES |[NO |[NO |[NO |NO NO NO YES YES NO
2 ULP GPIOs YES |YES |YES | YES |[NO |YES YES YES YES YES YES
3 ggll_gstat YES|YES |YES | YES |YES | YES YES YES YES YES YES

The SoC GPIOs/NWP and MCUHP GPIOs and ULP GPIOs PAD are programmable, multi-voltage (1.8 V, 2.5V, 28 V. 3.0V, 3.3V)
general purpose, bi-directional I/O buffer with a selectable Low Voltage CMOS (LVCMOS) input or LVCMOS Schmitt trigger input and
programmable pull-up/pull-down. In the full-drive mode, this buffer can operate in excess of 100 MHz frequency with 15 pF external
load and 125 MHz with 10 pF load, but actual frequency is load and system dependent. A maximum of 200 MHz can be achieved under
small capacitive loads.

The following PAD configurations can be controlled by software for SoC GPIOs and ULP GPIOs.

+ Bi-directional IO capability

* Multi-voltage DVDD capability (1.8 V,2.5V,2.8V,3.0V, 3.3V)

* Power-on-Start (POS) capable

» Optimized for EMC (low di/dt switching supply noise) with Simultaneous Switching Output (SSO) factor of 8
* Four (4) Programmable output drive strengths (rated 2 mA, 4 mA, 8 mA, and 12 mA)

+ Selectable output slew-rate (slow/fast)

* Open drain output mode (logic low or high on input and use OEN as data input)

* LVCMOS/LVTTL compatible input with selectable hysteresis

* Programmable input options (pull-up, pull-down, repeater, or plain input)

* No power sequence requirements, I/Os are tri-stated when core power is not valid (POC control). These are tri-stated even if the
system is under reset or in the deep sleep power state.

The following PAD configurations can be controlled by software for UULP Vbat GPIOs.
 Bi-directional 10 capability
+ Multi-voltage DVDD capability (1.8 V,2.5V,2.8V,3.0V, 3.3V)
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12.3 Functional Description

The figure below depicts the PAD model used for SoC-GPIOs and ULP-GPIOs.
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Figure 12.1. Pad Model
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12.3.1 PAD Description

Port Name
PAD

Direction

INOUT

Table 12.1. Ports

Description

Pad pin (Bond pad)

C

OUTPUT

Data output to the core.

The value on PAD will be assigned to C when REN is 1.

INPUT

Data input from the core logic.

This value is assigned to PAD when OEN is 0.

OEN

INPUT

Active low output driver enable.
1 - Driver is Disabled.

0 - Driver is Enabled.

P[2..1]

INPUT

Driver disabled state control.
0-Hi-Z

1 - Pull-up

2 - Pull-down

3 - Repeater

E[2..1]

INPUT

Drive Strength Selector
0:2mA

1:4 mA

2:8mA

3:12mA

SR

INPUT

Slew Rate Control
0 - Slow (half frequency)
1 - Fast

REN

INPUT

Active High Receiver Enable
0 - Receiver disabled.

1 - Receiver enabled

SMT

INPUT

Active High Schmitt Trigger (Hysteresis) Select

0 - No hysteresis

POS

INPUT

Power-on-Start Enable
1 - Enables Active pull-down for invalid power.
0 - Disables Active pull-down capability.

When one of the power supplies is invalid and active-high POS is set to 1, PAD is pulled to
weak 0. When POS is set to 0, PAD remains in a high-Z state

POC

INPUT

Power-on Control

HVPS

INPUT

High Voltage Power Supply Signal

BIAS

INPUT

Bias Signal
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Port Name Direction Description
VDD INPUT Core VDD
VSS INPUT Core VSS
DVDD INPUT 1/0 VDD
DVSS INPUT I/0O VSS

PAD Port Description

Table 12.2. Output Enable (OEN) and Driver Disabled State Control (P2, P1) Truth Table

OEN P2(MSB) P1(LSB) I 10
0 0
0 - -
1 1
0 0 - Z(Normal operation)
0 1 - Weak 1 (Pull-up)
1
1 0 - Weak 0 (Pull-down)
1 1 - Repeater (Bus keeper)

Truth Table for OEN, P1, P2

Table 12.3. Receiver Enable (REN) Truth Table

REN PAD C
1 0

1 1 1

0 - 0

Truth Table for REN
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12.3.2 Programming Sequence

The SoC GPIOs (GPIO_0 to GPIO_57) (missing some in between) and ULP GPIOs (ULP_GPIO_0 to ULP_GPIO_11) are shared be-
tween NWP, MCU HP, and MCU ULP. The GPIOs configuration and functionality can be independently controlled by them. The UULP
Vbat GPIOs (UULP_VBAT_GPIO_0 to UULP_VBAT_GPIO_5) are controlled by MCU ULP.

PAD Configuration

The PAD configuration for each GPIO can be done through NWP, MCU HP, or MCU ULP.
» The SoC GPIOs are shared and are configured by either MCU HP or NWP
* ULP GPIOs are configured by MCU ULP

« The PADs are configured through 1255 PAD _CONFIG_REG n (n = 0:57), 1256 ULP_PAD_CONFIG_REGO,
12.5.7 ULP_PAD_CONFIG_REGH1, and 12.5.8 ULP_PAD_CONFIG_REG?2 Registers

» The UULP Vbat GPIOs are configured through 12.5.9 UULP_VBAT_GPIOn_CONFIG_REG Register (n=0:4)

At power up, all shared GPIOs are controlled by NWP. The following control bits needs to be programmed corresponding to the
particular PAD such that it can be configured by MCU HP.

* NWP_MCUHP_GPIO_CTRL1[21:0] control bits are configured through 12.5.1 MCUHP_PAD_SELECTION Register. The contents of
this register are retained during sleep.

+ NWP_MCUHP_GPIO_CTRL2 control bits accessible by 12.5.3 MEM_GPIO_ACCESS_CTRL_SET and 12.5.4 MEM_GPIO_AC-
CESS_CTRL_CLEAR Register. The contents of this register are retained during sleep.

The table below indicates the PAD Selection control for each GPIO.

GPIO Index Selection Control Signal

GPIO_0 NWP_MCUHP_GPIO_CTRL1[0]
GPIO_1 NWP_MCUHP_GPIO_CTRL1[0]
GPIO_2 NWP_MCUHP_GPIO_CTRL1[0]
GPIO_3 NWP_MCUHP_GPIO_CTRL1[0]
GPIO_4 NWP_MCUHP_GPIO_CTRL1[0]
GPIO_5 NWP_MCUHP_GPIO_CTRL1[0]
GPIO_6 NWP_MCUHP_GPIO_CTRL1[1]
GPIO_7 NWP_MCUHP_GPIO_CTRL1[2]
GPIO_8 NWP_MCUHP_GPIO_CTRL1[3]
GPIO_9 NWP_MCUHP_GPIO_CTRL1[4]
GPIO_10 NWP_MCUHP_GPIO_CTRL1[5]
GPIO_11 NWP_MCUHP_GPIO_CTRL1[6]
GPIO_12 NWP_MCUHP_GPIO_CTRL1[7]
GPIO_15 NWP_MCUHP_GPIO_CTRL1[8]
GPIO_25 NWP_MCUHP_GPIO_CTRL2

GPIO_26 NWP_MCUHP_GPIO_CTRL2

GPIO_27 NWP_MCUHP_GPIO_CTRL2

GPIO_28 NWP_MCUHP_GPIO_CTRL2

GPIO_29 NWP_MCUHP_GPIO_CTRL2

GPIO_30 NWP_MCUHP_GPIO_CTRL2

GPIO_31 NWP_MCUHP_GPIO_CTRL1[9]
GPIO_32 NWP_MCUHP_GPIO_CTRL1[9]
GPIO_33 NWP_MCUHP_GPIO_CTRL1[9]
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GPIO Index Selection Control Signal

GPIO_34 NWP_MCUHP_GPIO_CTRL1[9]
GPIO_46 NWP_MCUHP_GPIO_CTRL1[10]
GPIO_47 NWP_MCUHP_GPIO_CTRL1[11]
GPIO_48 NWP_MCUHP_GPIO_CTRL1[12]
GPIO_49 NWP_MCUHP_GPIO_CTRL1[13]
GPIO_50 NWP_MCUHP_GPIO_CTRL1[14]
GPIO_51 NWP_MCUHP_GPIO_CTRL1[15]
GPIO_52 NWP_MCUHP_GPIO_CTRL1[16]
GPIO_53 NWP_MCUHP_GPIO_CTRL1[17]
GPIO_54 NWP_MCUHP_GPIO_CTRL1[18]
GPIO_55 NWP_MCUHP_GPIO_CTRL1[19]
GPIO_56 NWP_MCUHP_GPIO_CTRL1[20]
GPIO_57 NWP_MCUHP_GPIO_CTRL1[21]
ULP_GPIO_0 Controlled by MCU ULP. *NWP_MCUHP_GPIO_CTRL1[22]

Controlled by MCU ULP.
ULP_GPIO_1

*NWP_MCUHP_GPIO_CTRL1[23]

Controlled by MCU ULP.
ULP_GPIO_2

*NWP_MCUHP_GPIO_CTRL1[24]

Controlled by MCU ULP.
ULP_GPIO_3

*NWP_MCUHP_GPIO_CTRL1[25]

Controlled by MCU ULP.
ULP_GPIO_4

*NWP_MCUHP_GPIO_CTRL1[26]

Controlled by MCU ULP.
ULP_GPIO_5

*NWP_MCUHP_GPIO_CTRL1[27]

Controlled by MCU ULP.
ULP_GPIO_6

*NWP_MCUHP_GPIO_CTRL1[28]

Controlled by MCU ULP.
ULP_GPIO_7

*NWP_MCUHP_GPIO_CTRL1[29]

Controlled by MCU ULP.
ULP_GPIO_8

*NWP_MCUHP_GPIO_CTRL1[30]

Controlled by MCU ULP.
ULP_GPIO_9

*NWP_MCUHP_GPIO_CTRL1[31]

Controlled by MCU ULP.
ULP_GPIO_10

*NWP_MCUHP_GPIO_CTRL1[32]

Controlled by MCU ULP.
ULP_GPIO_11

*NWP_MCUHP_GPIO_CTRL1[33]
UULP_VBAT_GPIO_O Controlled by MCU ULP
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GPIO Index Selection Control Signal

UULP_VBAT GPIO_1 Controlled by MCU ULP
UULP_VBAT GPIO 2 Controlled by MCU ULP
UULP_VBAT GPIO 3 Controlled by MCU ULP
UULP_VBAT_GPIO 4 Controlled by MCU ULP

Note: ULP_GPIO_0 to ULP_GPIO_11 pads can be used for ULP peripherals as well as MCU peripheral functions (GPIO_64 to
GPIO_75 is mapped to ULP_GPIO pads. Refer to Section for peripheral muxing for these GPIOs). When used as MCU peripheral func-
tions, NWP_MCUHP_GPIO_CTRL1[33:22] is used to select between NWP and MCU.

PAD Configuration Control Signals
GPIO Register Programming

The 41 (SOC + ULP) general-purpose 1/0 (GPIO) pins are used in generating and capturing application-specific input and output sig-
nals. Each pin can be programmed as an output or as an input port for various functions. GPIO pins may have alternate input and
output functions. A pin may be controlled by software or as an alternate function pin, but not as both at the same time.

Functionlity for all the GPIOs are shared between NWP, MCU HP, and MCU ULP. Each GPIO can be programmed through respective
GPIO registers after configuring the GPIO mode as per the functional usage.

* GPIOs 0:57 are controlled from the MCU HP GPIO Registers
* ULP GPIOs 0:11 are controlled from the MCU ULP GPIO Registers

Each GPIO pin has a register that controls the behavior of the pin. Information about the pin, like the mode, direction of the pin, and
type of signal detection required has to be programmed to this register. The GPIO mode for all GPIO pins are configured as per the
Reset values table described below.

MCU HP GPIO Registers

The GPIO programming for GPIO_n (n=0:57) which are controlled by MCU HP are programmed as described in Section 16.6 En-
hanced GPIO (EGPIO) of the MCU APB Peripherals section.

MCU ULP GPIO Registers

The GPIO mode for ULP_GPIO_n (n=0:11) which are controlled by MCU ULP are programmed as described in Section of the MCU
ULP Peripherals section.

MCU UULP Vbat GPIO Registers

The configuration of UULP_VBAT_GPIO _n (n=0:4) which are controlled by MCU ULP can be done through the
12.5.9 UULP_VBAT_GPIOn_CONFIG_REG.
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12.3.3 PAD Configuration and GPIO Mode Reset Values

The table below indicates the Reset values for the PAD configurations and GPIO modes of each GPIO.

Table 12.4. PAD Configuration and GPIO Mode Reset Values

GPPAD P2 P1 SR REN SMT POS E2 E1 GPIO_MODE
GPIO_0 0] 0 1 0 0 0 0 1 15
GPIO_1 0] 0 1 0 0 0 0 1 15
GPIO_2 0 0 1 0 0 0 0 1 15
GPIO_3 0 0 1 0 0 0 0 1 15
GPIO_4 0] 0 1 0 0 0 0 1 15
GPIO_5 0] 0 1 0 0 0 0 1 15
GPIO_6 0] 0 1 0 0 0 0 1 15
GPIO_7 0] 0 1 0 0 0 0 1 15
GPIO_8 0 0 1 0 0 0 0 1 15
GPIO_9 0 0 1 0 0 0 0 1 15
GPIO_10 0 0 1 0 0 0 0 1 15
GPIO_11 0] 0 1 0 0 0 0 1 15
GPIO_12 0] 0 1 0 0 0 0 1 15
GPIO_15 0] 0 1 0 0 0 0 1 15
GPIO_25 0 0 1 1 0 0 0 1 0
GPIO_26 0 0 1 1 0 0 1 0 0
GPIO_27 0| O 1 1 0 0 1 0 0
GPIO_28 0] 0 1 1 0 0 1 0 0
GPIO_29 0] 0 1 1 0 0 1 0 0
GPIO_30 0] 1 1 1 0 0 1 0 0
GPIO_31 0| O 1 1 0 0 0 1 15
GPIO_32 0| O 1 1 0 0 0 1 15
GPIO_33 0] 0 1 1 0 0 0 1 15
GPIO_34 0] 1 1 1 0 0 0 1 15
GPIO_46 0] 0 1 0 0 0 0 1 15
GPIO_47 0] 0 1 0 0 0 0 1 15
GPIO_48 0| O 1 0 0 0 0 1 15
GPIO_49 0 0 1 0 0 0 0 1 15
GPIO_50 0 0 1 0 0 0 0 1 15
GPIO_51 0] 0 1 0 0 0 0 1 15
GPIO_52 0] 0 1 0 0 0 0 1 15
GPIO_53 0] 0 1 0 0 0 0 1 15
GPIO_54 0] 0 1 0 0 0 0 1 15
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12.4 Register Summary
12.4.1 PAD Selection Registers
Base Address: 0x4130_0000

Table 12.5. PAD Control Registers Summary

Register Name Offset Description

12.5.3 MEM_GPIO_ACCESS_CTRL_SET 0x000 Indicates the PAD Configuration Control for GPIO_25-

GPIO_30.
12.5.4 MEM_GPIO_ACCESS_CTRL_CLEAR 0x004 Icr;'nglltgtzsothe PAD Configuration Control for GPIO_25-
12.5.1 MCUHP_PAD_SELECTION 0x610 Indicates the PAD Configuration Control for GPIO_0 to

GPIO_57 pads except for GPIO_25-GPIO_30.

Indicates the PAD Configuration Control for ULP_GPIO_0 to
12.5.2 MCUHP_PAD_SELECTION_1 0x618 |ULP_GPIO_11 pads when used as SoC GPIO function for
SoC_GPIO_64 to SoC_GPIO_75.
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12.4.2 MCU HP GPIO PAD Configuration Registers
Base Address: 0x4600_4000

Table 12.6. MCUHP PAD Configuration Register Summary

Register Name Description

12.5.5 PAD_CONFIG_REG n 0x0 + 4*n PAD Configuration Register for GPIO_n; n=0,1,2, ..... 63

12.4.3 MCU ULP GPIO PAD Configuration Registers
Base Address: 0x2404_A000

Table 12.7. MCUULP PAD Configuration Registers Summary

Register Name Description
12.5.6 ULP_PAD_CONFIG_REGO0 0x00
PAD Configuration Registers for ULP GPIOs
12.5.7 ULP_PAD_CONFIG_REG1 0x04
(ULP_GPIO_0 to ULP_GPIO_11)
12.5.8 ULP_PAD_CONFIG_REG2 0x08

12.4.4 MCU UULP Vbat GPIO PAD Configuration Registers
Base Address: 0x2404_861C

Table 12.8. MCU UULP Vbat GPIO Configuration Registers

Register Name Offset Description

PAD Configuration Registers for UULP Vbat GPIOs
12.5.9 UULP_VBAT_GPIOn_CONFIG_REG 0x0 + 4*n
UULP_VBAT_GPIOn (n=0:4)

12.5 Register Description

12.5.1 MCUHP_PAD_SELECTION

Table 12.9. MCUHP_PAD_SELECTION Description

Bit Access Function RessteVaI- Description

31:21 — Reserved — It is recommended to write these bits to 0.

PAD Configuration Controls between NWP
and MCU HP.

Writing 1 to a particular bit enables the MCU
HP to configure the corresponding PADs.
21:0 RW NWP_MCUHP_GPIO_CTRL1[21:0] 0 Writing 0 to a particular bit enables the NWP
to configure the corresponding PADs.

Details of the PADs corresponding to each bit

are described in the GPIO Controls table
above.
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12.5.2 MCUHP_PAD_SELECTION_1

31:12

Table 12.10. MCUHP_PAD_SELECTION_1_Description

Access

— Reserved

Function

Reset Val-
ue

Description

It is recommended to
write these bits to 0.

11:0

RW NWP_MCUHP_GPIO_CTRL1[33:22]

PAD Configuration Con-
trols between NWP and
MCU HP.

Writing 1 to a particular
bit enables the MCU HP
to configure the corre-
sponding PADs.

0 Writing 0 to a particular
bit enables the NWP to
configure the correspond-
ing PADs.

Details of the PADs cor-
responding to each bit
are described in the
GPIO Controls table

above.
12.5.3 MEM_GPIO_ACCESS_CTRL_SET
Table 12.11. MEM_GPIO_ACCESS_CTRL_SET Description
Bit Access Function Reset Value Description

31:6 — Reserved — It is recommended to write these bits to 0.
Writing 1 to this enables NWP to configure the
5 RW |NWP_MCUHP_GPIO_CTRL2 1 GPI0_25 to GPIO_30
Writing 0 to this has no effect.
4:0 — Reserved — It is recommended to write these bits to 0.

12.5.4 MEM_GPIO_ACCESS_CTRL_CLEAR

Bit Access

Table 12.12. MEM_GPIO_ACCESS_CTRL_CLEAR Description

Function

Reset Value

Description

31:6 — Reserved — It is recommended to write these bits to 0.

Writing 1 to this enables MCU HP to configure the
5 RW | NWP_MCUHP_GPIO_CTRL2 1 GPIO_25 to GPIO_30.

Writing 0 to this has no effect.
4:0 — Reserved — It is recommended to write these bits to 0.
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12.5.5 PAD_CONFIG_REG_n

The Reset values for these registers are already provided in the 12.3.3 PAD Configuration and GPIO Mode Reset Values table above.

Table 12.13. PAD_CONFIG_REG_n Register Description

Bit Access Function Description
31:8 — Reserved It is recommended to write these bits to 0.
7 RwW PADCONFIG_P2 P[2,1] — Driver disabled state control, 0-Hi-Z / 1-Pull-up / 2-Pull-down / 3-Repeater
6 RwW PADCONFIG_P1 P[2,1] — Driver disabled state control, 0-Hi-Z / 1-Pull-up / 2-Pull-down / 3-Repeater
5 RW PADCONFIG_SR Slew Rate Control; SR = 0 — Slow (half frequency); SR = 1 — Fast
4 RW PADCONFIG_REN éc&ti;/se?\ilger: éi(;iilveedr enable; REN = 0 — Receiver disabled, C driven to 0 - REN =1
3 RW PADCONFIG_SMT C\acltlij\éefgigrt; ii??:tfbt:igaizr c()!(-}If(/:‘;'tseir;es1i'z)oselect; SMT=0 — No hysteresis; Default
Power-on-Start enable
POS = 1 — Enables active pull-down for invalid power;
2 RW PADCONFIG_POS POS = 0 — Active pull-down capability disabled.
When one of the power supplies is invalid and active-high POS is set to 1, PAD is
pulled to weak 0.
When POS is set to 0, PAD remains in a high-Z state. : Default 0
1 RwW PADCONFIG_E2 E[2,1] — Drive strength selector, 0-2 mA/ 1-4 mA / 2-8 mA / 3-12 ma
0 RwW PADCONFIG_E1 E[2,1] — Drive strength selector, 0-2 mA/ 1-4 mA / 2-8 mA / 3-12 ma
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12.5.6 ULP_PAD_CONFIG_REGO

Table 12.14. MCUULP_PAD_CONFIG_REGO Register Description

Function

Reset Val-

ue

Description

31:16

Reserved

It is recommended to write these bits to 0.

15

RwW

PADCONFIG_P2_2

P[2,1] — Driver disabled state control, 0-Hi-Z / 1-Pull-up / 2-Pull-
down / 3-Repeater

for ULP_GPIO_4 - ULP_GPIO_7

14

RW

PADCONFIG_P1_2

P[2,1] — Driver disabled state control, 0-Hi-Z / 1-Pull-up / 2-Pull-
down / 3-Repeater

for ULP_GPIO_4 - ULP_GPIO_7

13

RwW

PADCONFIG_SR_2

Slew Rate Control; SR = 0 — Slow (half frequency); SR = 1 —
Fast

for ULP_GPIO_4 - ULP_GPIO_7

12

Reserved

It is recommended to write these bits to 0.

11

RW

PADCONFIG_SMT_2

Active high Schmitt trigger (Hysteresis) select; SMT=0 — No
hysteresis; Default value for reset is 1'b1 and others is 1'b0

for ULP_GPIO_4 - ULP_GPIO_7

10

RW

PADCONFIG_POS_2

Power-on-Start enable:
POS = 1 — Enables active pull-down for invalid power;
POS = 0 - Active pull-down capability disabled.

When one of the power supplies is invalid and active-high POS
is setto 1, PAD is pulled to weak 0.

When POS is set to 0, PAD remains in a high-Z state. : Default
0

for ULP_GPIO_4 - ULP_GPIO_7

RwW

PADCONFIG_E2_2

E[2,1] — Drive strength selector, 0-2 mA/ 1-4 mA /2-8 mA /
3-12 mA

for ULP_GPIO_4 - ULP_GPIO_7

RW

PADCONFIG_E1_2

E[2,1] — Drive strength selector, 0-2 mA/1-4 mA /2-8 mA /
3-12 mA

for ULP_GPIO_4 - ULP_GPIO_7

RwW

PADCONFIG_P2_1

P[2,1] — Driver disabled state control, 0-Hi-Z / 1-Pull-up / 2-Pull-
down / 3-Repeater

for ULP_GPIO_0 - ULP_GPIO_3

RW

PADCONFIG_P1_1

P[2,1] — Driver disabled state control, 0-Hi-Z / 1-Pull-up / 2-Pull-
down / 3-Repeater

for ULP_GPIO_0 - ULP_GPIO_3

RwW

PADCONFIG_SR_1

Slew Rate Control; SR = 0 — Slow (half frequency); SR = 1 —
Fast

for ULP_GPIO_0 - ULP_GPIO_3

Reserved

It is recommended to write these bits to 0.
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BIT Access Function Resle‘teVaI- Description

Active high Schmitt trigger (Hysteresis) select; SMT=0 — No
3 RW PADCONFIG_SMT_1 0 hysteresis; Default value for reset is 1'b1 and others is 1'b0

for ULP_GPIO_0 - ULP_GPIO_3

Power-on-Start enable:
POS = 1 — Enables active pull-down for invalid power;
POS = 0 - Active pull-down capability disabled .

2 RW PADCONFIG_POS 1 0 When one of the power supplies is invalid and active-high POS
is setto 1, PAD is pulled to weak 0.

When POS is set to 0, PAD remains in a high-Z state. : Default
0

for ULP_GPIO_0 - ULP_GPIO_3

E[2,1] — Drive strength selector, 0-2 mA/ 1-4 mA / 2-8 mA /
1 RW | PADCONFIG_E2_1 0 3-12mA
for ULP_GPIO_0 - ULP_GPIO_3

E[2,1] — Drive strength selector, 0-2 mA/1-4 mA / 2-8 mA /
0 RW PADCONFIG_E1_1 1 3-12mA
for ULP_GPIO_0 - ULP_GPIO_3
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12.5.7 ULP_PAD_CONFIG_REG1

Table 12.15. MCUULP_PAD_CONFIG_REG1 Register Description

Reset Val-

Function Description
ue

31:16 — Reserved — It is recommended to write these bits to 0.

15:8 — Reserved — Reserved

P[2,1] — Driver disabled state control, 0-Hi-Z / 1-Pull-up / 2-Pull-
7 RW | PADCONFIG_P2_1 0 down / 3-Repeater
for ULP_GPIO_8 - ULP_GPIO_11

P[2,1] — Driver disabled state control, 0-Hi-Z / 1-Pull-up / 2-Pull-
6 RW | PADCONFIG_P1_1 0 down / 3-Repeater
for ULP_GPIO_8 - ULP_GPIO_11

Slew Rate Control ; SR = 0 — Slow (half frequency); SR =1 —
5 RW | PADCONFIG SR 1 0 Fast
for ULP_GPIO_8 - ULP_GPIO_11

4 — Reserved — It is recommended to write these bits to 0.

Active high Schmitt trigger (Hysteresis) select; SMT=0 — No
3 RW PADCONFIG_SMT 1 0 hysteresis; Default value for reset is 1'b1 and others is 1'b0

for ULP_GPIO_8 - ULP_GPIO_11

Power-on-Start enable:
POS = 1 — Enables active pull-down for invalid power;
POS = 0 - Active pull-down capability disabled .

2 RW PADCONFIG_POS 1 0 When one of the power supplies is invalid and active-high POS
is setto 1, PAD is pulled to weak 0.

When POS is set to 0, PAD remains in a high-Z state. : Default
0

for ULP_GPIO_8 - ULP_GPIO_11

E[2,1] — Drive strength selector, 0-2 mA/ 1-4 mA / 2-8 mA /
1 RW | PADCONFIG E2 1 0 3-12mA
for ULP_GPIO_8 - ULP_GPIO_11

E[2,1] — Drive strength selector, 0-2 mA/1-4 mA /2-8 mA /
0 RW PADCONFIG_E1_1 1 3-12 mA
for ULP_GPIO_8 - ULP_GPIO_11
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12.5.8 ULP_PAD_CONFIG_REG2

Table 12.16. MCUULP_PAD_CONFIG_REG2 Register Description

BIT Access Function R el Description

ue

31:12 — Reserved 0 It is recommended to write these bits to 0.

Active high receiver enable; REN = 0 — Receiver disabled, C driv-
11:0 RW PADCONFIG REN 0 en to 0 - REN = 1 — Receiver enabled
for ULP_GPIO_11 - ULP_GPIO_0O

12.5.9 UULP_VBAT_GPIOn_CONFIG_REG

Table 12.17. UULP_VBAT_GPIOn_CONFIG_REG Register Description

BIT Access Function LR Description
Value

31:9 — Reserved — It is recommended to write these bits to 0.

Indicates the polarity of the UULP_VBAT_GPIO to be considered
when used as a Wakeup source from any of the Sleep States as

described in 9. Power Architecture
8 RW GPIO_POLARITY 0

1 - When GPIO input is high
0 - When GPIO input is low

7 — Reserved - It is recommended to write these bits to 0.

UULP_VBAT_GPIO_n Pad selection between M4 and NWP
6 RW GPIO_PAD_SELECT 0 0 - M4 has control over this GPIO output value
1 - NWP has control over this GPIO output value

Indicates the value to be driven on the PAD when configured to

5 RW GPIO_OUTPUT 0 OUTPUT mode (GPIO Mode=0) for UULP_VBAT_GPIO_n (n=0:4)

Indicates the direction of the PAD for UULP_VBAT_GPIO_n
(n=0:4) if configured to GPIO mode = 0

4 RW | GPIO_OEN 1 0 - Output

1 - Input

Enables the Receiver of the PAD for UULP_VBAT_GPIO_n (n=0:4)
3 RW GPIO_REN 0 0 - Receiver Disabled

1 - Receiver Enabled

2:0 RW GPIO_MODE 1 Indicates the GPIO Mode for UULP_VBAT_GPIO_n (n=0:4)
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13. SPI Flash/PSRAM Controller

13.1 General Description

The SPI Controller is a 1/2/4-wired interface for serial access of data from Flash or PSRAM. Dedicated SPI controllers are present for
Flash and PSRAM. It can be used in either Single, Dual, or Quad modes with support for Single Data Rate(SDR) to read the Process-
or's instructions and for data transfers to/from the Flash or PSRAM. The Controller supports inline decryption of encrypted instructions
read from the Flash before they are passed on to the Processor's Instruction Cache. Instructions are read using the Direct Access
mode while data transfers use the Indirect Access mode in case of Flash. Both data read and write along with decryption and encryp-
tion are possible during Direct and Indirect Access modes for PSRAM.

13.2 Features

Supports Single/Dual/Quad (S/D/Q) modes for reading processor instructions and data transfers to/from Flash and PSRAM.
Support for SPI Mode-0.

Supports full duplex mode in single-bit SPI mode. Support for HOST SPI slave interface.

Support for SDR mode Flashes/PSRAMs.

Supports both 8 and 16-bit Flash commands.

Support 16, 24 and 32-bit addressing modes

Supports inline decryption (AES) in XTS/CTR mode with 128-bit and 256-bit key sizes while reading encrypted instructions from the
Flash.

Supports only AES CTR mode encryption and decryption of PSRAM data with 128-bit and 256-bit key sizes.
Supports up to two Flashes/PSRAMs connected to CSNO and CSN1.

Supports Direct mode write for PSRAM only.

Supports semi direct mode read operation for flash and PSRAM.

Direct Access Mode:

* Instructions are read from Flash and Data transfer from/to PSRAM using the Direct Access mode which does not need any pro-
cessor involvement after the initial configuration of the Controller. The read command used for this mode is programmable de-
pending on the Flash/PSRAM used.

» Direct Access mode supports Wrap / Incremental / Single read operations.

» Supports prefetch option - enabling this option makes the SPI Controller prefetch the next instruction before the request is posted
on the internal AHB bus. If the address for the next instruction is different from the prefetch address, the instruction is scrapped.

» Supports continuous fetch option to reduce instruction fetch delay from Flash/PSRAM - this option makes the SPI controller to
post the Command and Address only once on the bus to read contiguous instructions by controlling only the CSN.

» Supports programmable CSN high time.
Indirect Access Mode:

» Configuration of Flash/PSRAM and reading/writing data from/to the Flash/PSRAM uses the Indirect Access mode which requires
the processor to program the SPI controller for each access.

» Supports reading of up to 32KB bytes of data from Flash/PSRAM in a single read operation.

* In addition to 24 and 32-bit addressing, the SPI Controller supports 9, 10 and 16-bit addressing in this mode.
Common flash mode - Flash can be accessed by both MCU and NWP simultaneously.

Clock Configuration

» Support for selection of source clock between AHB bus clock and PLL clock.

» Support for even division factors up to 64 to generate the SPI clock from the source clock.

Transmission of Extra-byte after the address phase is supported. The contents of this byte are programmable. There is also an op-
tion to only transmit the first nibble of the extra byte and maintain a Hi-z on the bus for the next nibble.

Each phase of a Read operation (Command, Address, Dummy Byte, Extra Byte, Read Data) can be in any of the S/D/Q/O modes
depending on the Flash requirements.

The number of dummy bytes is programmable and can be programmed as per the instruction and the mode of operation.
Supports DMA flow control and programmable FIFO thresholds

Supports dual Flash mode - reading of data from two flashes simultaneously and reading and writing from/to two PSRAM simultane-
ously.

Supports Flash Write Protect
Supports interrupt generation based on different events
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13.3 Functional Description

The SPI Controller block diagram is shown below:

AHB Bus
A A
i) >
A 4 A 4
AHB Slave 1 AHB Slave 2
[ [
A
Bus Command Prefetch
Translator Controller
h
A
A4 A4
Control and
SPI Clock Direct Status Registers
Generator Direct Write: AE.S Fetch
Controller Engine
Controller
Indirect Access

Controller
h 4 h 4 $

Sutofen,
l auto_rd_wr
SPI Bus Controller
10 out[7:0] 10 in[7:0]

SPI_csn0 [ SP

_csn Sampling logic & DLL

GPIO Pads

SPI Bus

h

A4

QSPI Slave (Flash,
PSRAM)

Figure 13.1. SPI Flash Controller Block Diagram

The Direct Access mode is used to read instructions and data directly from Flash and both read from and write to PSRAM without any
processor intervention . It supports inline decryption using an AES engine in XTS/CTR mode for the instructions stored in Flash and
only AES CTR encryption/decryption for data transfer with PSRAM. The Indirect Access mode is used to read and write data/instruc-
tions from Flash/PSRAM. The two modes - Direct Access and Indirect Access - can be used to access the same Flash/PSRAM or two
different Flashes/PSRAM (using CSNO and CSN1) at a time by enabling hardware controlled mode. The SPI Controllers have inde-
pendent AHB slaves for these modes of access.
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13.3.1 Programming sequence

Register Summary

NWP Flash controller base address : 0x1000_0000
MCU flash controller base address : 0x1200_0000
MCU PSRAM controller base address : 0x1204_0000

Offset Register Name Function

Address

0x00 QSPI Clock Configuration Register This register is used for the Configuration of QSPI clocks.

0x04 QSPI Bus Mode Resister This register is used to program the Bus Mode of QSPI.

0x08 QSPI_AUTO_CONFIG_1 These registers are used to Configure the QSPI in Auto mode

0x0C QSPI_AUTO_CONFIG_2

0x10 QSPI_MANUAL_CONFIG1 These registers are used to Configure the QSPI in Manual Mode.

0x14 QSPI_MANUAL_CONFIG2

0x80 QSPI_MANUAL_WRITE_DATA2 This register is used to Configure the QSPI in Manual Mode for Write da-
ta2.

0x1C QSPI_FIFO_THRLD This register is used to configure the threshold levels.

0x20 QSPI_MANUAL_STATUS Register This register is used to know the Status of QSPI, FIFO depth

0x24 QSPI_INTR_MASK This register is used to Mask the interrupts of the QSPI Controller

0x28 QSPI_INTR_UNMASK This register is used to UnMask the interrupts of the QSPI Controller

0x2C QSPI_INTR_STS This register is used to know the status of the Interrupt of the QSPI Con-
troller.

0x30 QSPI_INTR_ACK This register is used to give ACK for the FIFO's and the interrupt of the
QSPI Controller.

0x34 QSPI_STS_MC This register is used to know the state of the QSPI Controller.

0x38 QSPI_AUTO_CONFIG_1_CSN1
This register is used to configure the QSPI Controller in auto mode for

0x3C QSPI_AUTO_CONFIG_2_CSN1 slave on CSN1.

0x90 QSPI_AUTO_CONFIG3
This register is used to configure the QSPI Controller in auto configuration

0x94 QSPI_AUTO_CONFIG3_CSN1 mode.

0xAO0 QSPI_AUTO_BASE_ADDR_CSNO
This register is used to configure the QSPI Controller auto Base address

0xA4 QSPI_AUTO_BASE_ADDR_CSN1 configuration.

0xB4 QSPI_AUTO_BASE_ADDR_UN-

MASK CSNO This register is used to configure the QSPI in Auto Base address mode for
- unmasking.
0xB8 QSPI_AUTO_BASE_ADDR_UN-
MASK_CSN1

0XC8 QSPI_AES_CONFIG This register is used configure the QSPI Controller AES Mode, Key Size
and Context switching

0XCC QSPI_AES_KEY_IV_VALID This register is used configure the QSPI Controller AES write Enables for
Keys and Vs

0xD0 QSPI_CMNFLASH_STS This register is used to know the M4 QSPI Status in Common flash
modes. (Present only in M4)
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Offset Register Name Function

Address

0xD4 QSPI_AES_LB_DATA _0_3 This register is data in out register QSPI AES in LB (Standalone mode ) for
[31:0]

0xD8 QSPI_AES_LB_DATA 4 7 This register is data in out register QSPI AES in LB (Standalone mode ) for
[63:32]

0xDC QSPI_AES_LB_DATA_8 B This register is data in out register QSPI AES in LB (Standalone mode ) for
[95:64]

OxEO QSPI_AES LB_DATA C_F This register is data in out register QSPI AES in LB (Standalone mode ) for
[127:96]

OxE4 QSPI_AES_SEC_SEG_LS_ADDR_1 This register is used to configure the QSPI Controller AES lower boundary
address of 1st segment

OxE8 QSPI_AES_SEC_SEG_MS_ADDR _1 This register is used to configure the QSPI Controller AES upper boundary
address of 1st segment

OxEC QSPI_AES_SEC_SEG_LS_ADDR_2 This register specifies the lower boundary address of 2"d segment

0xFO QSPI_AES_SEC_SEG_MS_ADDR_2 This register specifies the upper boundary address of 2"d segment

OxF4 QSPI_AES_SEC_SEG_LS_ADDR_3 This register specifies the lower boundary address of 3™ segment

OxF8 QSPI_AES_SEC_SEG_MS_ADDR_3 This register specifies the upper boundary address of 3" segment

OxFC QSPI_AES_SEC_SEG_LS_ADDR_4 This register specifies the lower boundary address of 4t segment

0x100 QSPI_AES_SEC_SEG_MS_ADDR_4 This register specifies the upper boundary address of 4th segment

0x104 QSPI_SRAM_CTRL_CSNO_REG
This register is used to configure the SRAM CTRL register of the QSPI

0x108 QSPI_SRAM_CTRL_CSN1_REG Controller.

0x11C SEMI_AUTO_MODE_ADDR_REG This register is used to configure the QSPI Controller in SEMI AUTO mode
for address

0x120 SEMI_AUTO_MODE_CONFIG_REG
This register is used to configure the QSPI Controller in SEMI AUTO mode

0x124 SEMI_AUTO_MODE_CONFIG2_REG for Configuration

0x128 QSPI_BUS_MODE2_REG This register is used to configure the QSPI Controller Bus in mode2.

0x12C QSPI_AES_SEC_KEY_FRM_KH_REG This register is used to configure the QSPI Controller AES SEC KEY
FRM_KH mode.

0x130 QSPI_AUTO_CONIT- This register is used to configure the QSPI Controller in Auto Continue

NUE_FETCH_CTRL_REG Fetch mode.

0x134 QSPI_AES_KEY1_0_3 This register is used configure the QSPI Controller AES KEY1 from O to 3
bytes

0x138 QSPI_AES_KEY1_4_7 This register is used to configure the QSPI Controller AES KEY1 from 4 to
7 bytes

0x13C QSPI_AES_KEY1_8_B This register is used to configure the QSPI Controller AES KEY1 from 8 to
B bytes

0x140 QSPI_AES_KEY1_C_F This register is used to configure the QSPI Controller AES KEY1 from C to
F bytes

0x144 QSPI_AES_KEY1_10_13 This register is used to configure the QSPI Controller AES KEY1 from 10
to 13 bytes

0x148 QSPI_AES_KEY1_14_17 This register is used to configure the QSPI Controller AES KEY1 from 14

to 17 bytes
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Offset Register Name Function

Address

0x14C QSPI_AES_KEY1_18_1B This register is used to configure the QSPI Controller AES KEY1 from 18
to 1B bytes

0x150 QSPI_AES_KEY1_1C_1F This register is used to configure the QSPI Controller AES KEY1 from 1C
to 1F bytes

0x154 QSPI_AES_KEY2_0_3 This register is used to configure the QSPI Controller AES KEY2 from 0 to
3 bytes

0x158 QSPI_AES _KEY2 4 7 This register is used to configure the QSPI Controller AES KEY2 from 4 to
7 bytes

0x15C QSPI_AES_KEY2_8 B This register is used to configure the QSPI Controller AES KEY2 from 8 to
B bytes

0x160 QSPI_AES_KEY2_C_F This register is used to configure the QSPI Controller AES KEY2 from C to
F bytes

0x164 QSPI_AES_KEY2_10_13 This register is used to configure the QSPI Controller AES KEY2 from 10
to 13 bytes

0x168 QSPI_AES_KEY2_14_17 This register is used to configure the QSPI Controller AES KEY2 from 14
to 17 bytes

0x16C QSPI_AES_KEY2_18_1B This register is used to configure the QSPI Controller AES KEY2 from 18
to 1B bytes

0x170 QSPI_AES_KEY2_1C_1F This register is used to configure the QSPI Controller AES KEY2 from 1C
to 1F bytes

0x174 QSPI_AES_IV1_0_3 This register is used to configure the QSPI Controller AES V1 from 0 to 3
bytes in LB mode

0x178 QSPI_AES_IV1_4 7 This register is used to configure the QSPI Controller AES IV1 from 4 to 7
bytes in LB mode

0x17C QSPI_AES_IV1_8 B This register is used to configure the QSPI Controller AES 1V1 from 8 to B
bytes in LB mode

0x180 QSPI_AES_IV1_C_F This register is used to configure the QSPI Controller AES IV1 from C to F
bytes in LB mode

0x184 QSPI_LB_STATUS This register is QSPI AES status register in LB mode

Register Description
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QSPI Clock Configuration Register

QSPI_CLK_CONFIG

Address : 0x00

Bits | Access | Mnemonic Default | Description
value

31-29 | RIW Reserved 0 Reserved

28 R/W Qspi_rx_dqgs_dll_calib 0 It enables the QSPI DLL calibration mode. It is used for both TX and RX DLL
calibration.

27-22 | RIW Spi_clk_delay_val_tx 0 Delay value programmed to TX QSPI DLL in write path. This delay is used to
delay the gspi clock output according to the requirement

21 R/W Qspi_dll_enable_tx 0 Enable for TX QSPI DLL in write path. This is used in M4SS QSPI DDR pads to
delay the gspi clock output.
0 — DLL is disabled/bypassed.
1—DLL is enabled

20 R/W ddr_clk_polarity_from_reg |0 Used this bit to sample the data at posedge/negedge after interface FFs with in-
ternal gspi clock
0- Sample at negedge
1- Sample at posedge

19 R Reserved -

18 Reserved -

17-12|R Reserved -

119 |R/W Reserved 0 Reserved

8 R/W QSPI_CLK_EN_SCLK 1 QSPI clock enable for sclock.
0 — Dynamic clock gating is enabled in side QSPI controller.
1 — Full time clock is enabled for QSPI controller.

7:6 R/W Reserved 0 Reserved

5 R/W Reserved 0 If the clock frequency to FLASH(spi_clk) and QSPI(hclk) controller is same, this
bit can be set to one to by-pass the syncros results in time consumption.
Bypass sync logic bit.
1: Sync (synchros) logic is bypassed.
0: Sync logic is enabled.

4:0 R/W QSPI_auto_csn_high_cnt | 31 Minimum SOC clock cycles, during which QSPI auto csn should be high be-

tween consecutive CSN assertions. Range is 0 to 31.
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QSPI Bus Mode Resister

QSPI_BUS_MODE

Address : 0x04

Bits | Ac- Mnemonic De- | Description

cess fault
val-
ues

31 |RIW QSPI_D3 DATA_CSN3 0 Value of SPI_IO3 in case of dual/single mode for chip select3 (cs_n3). It is
used both in Auto and Manual Mode.

30 |R/W QSPI_D2_DATA_CSN3 0 Value of SPI_IO2 in case of dual/single mode for chip select3 (cs_n3). Itis
used both in Auto and Manual Mode.

29 |RIW QSPI_D3_OEN_CSN3 0 Direction Control for SPI_IO3 in case of dual/single mode for chip select3
(cs_n3). It is used both in Auto and Manual Mode.

28 |R/W QSPI_D2_OEN_CSN3 0 Direction Control for SPI_IO2 in case of dual/single mode for chip select3
(cs_n3). It is used both in Auto and Manual Mode.

27 |R/IW QSPI_D3_DATA_CSN2 0 Value of SPI_IO3 in case of dual/single mode for chip select2 (cs_n2). Itis
used both in Auto and Manual Mode.

26 |R/W QSPI_D2_DATA_CSN2 0 Value of SPI_IO2 in case of dual/single mode for chip select2 (cs_n2). It is
used both in Auto and Manual Mode.

25 |R/W QSPI_D3 _OEN_CSN2 0 Direction Control for SPI_IO3 in case of dual/single mode for chip select2
(cs_n2). It is used both in Auto and Manual Mode.

24 |R/IW QSPI_D2_OEN_CSN2 0 Direction Control for SPI_IO2 in case of dual/single mode for chip select2
(cs_n2). It is used both in Auto and Manual Mode.

23 |RIW Reserved 0 Reserved

22 |RIW Flash_sec_aes_Is_en 0 Qspi flash security fifo light sleep enable.

21 |RIW Flash_aw_fifo_Is_en 0 Qspi flash auto write fifo light sleep enable.

20 |R/W QSPI_CLK_MODE_CSN3 0 0 — Mode 0, QSPI_CLK is low when QSPI_CS is high for chip select3
(csn3)1 — Mode 3, QSPI_CLK is high when QSPI_CS is high for chip se-
lect3 (csn3)

19 |R/W QSPI_CLK_MODE_CSN2 0 0 — Mode 0, QSPI_CLK is low when QSPI_CS is high for chip select2
(csn2)1 — Mode 3, QSPI_CLK is high when QSPI_CS is high for chip se-
lect2 (csn2)

18 |R/W QSPI_CLK_MODE_CSN1 0 0 — Mode 0, QSPI_CLK is low when QSPI_CS is high for chip select1
(csn1)1 — Mode 3, QSPI_CLK is high when QSPI_CS is high for chip se-
lect1 (csn1)

17 |R/W QSPI_CLK_MODE_CSNO 0 0 — Mode 0, QSPI_CLK is low when QSPI_CS is high for chip select0
(csn0)1 — Mode 3, QSPI_CLK is high when QSPI_CS is high for chip se-
lectO (csn0)

16 |R/W QSPI_DATA_SAMPLE_EDGE 0 Samples MISO data on clock edges.

This should be ZERO for mode3 clock.

0 — Posedge of loop back spi_pad_clk. Use for low speed mode (sclk freq
=< 40 MHz)

1 — Negedge of loop back spi_pad_clk. Use for high speed mode (sclk freq
>= 40 MHz)

15 |RIW QSPI_D3_DATA_CSN1 0 Value of SPI_IO3 in case of dual/single mode for chip select1 (cs_n1). Itis
used both in Auto and Manual Mode.

14 |R/IW QSPI_D2_DATA_CSN1 0 Value of SPI_IO2 in case of dual/single mode for chip select1 (cs_n1). Itis

used both in Auto and Manual Mode.
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13 |RIW QSPI_D3_OEN_CSN1 Direction Control for SPI_IO3 in case of dual/single mode for chip select1
(cs_n1). ltis used both in Auto and Manual Mode.

12 |R/IW QSPI_D2_OEN_CSN1 Direction Control for SPI_IO2 in case of dual/single mode for chip select1
(cs_n1). It is used both in Auto and Manual Mode.

11 |RIW QSPI_D3 _DATA_CSNO Value of SPI_IO3 incase of dual/single mode for chip selectO (cs_n0). It is
used both in Auto and Manual Mode.

10 |R/W QSPI_D2_DATA_CSNO Value of SPI_IO2 incase of dual/single mode for chip selectO (cs_n0). It is
used both in Auto and Manual Mode.

9 |RW QSPI_D3_OEN_CSNO Direction Control for SPI_IO3 incase of dual/single mode for chip selectO
(cs_n0). It is used both in Auto and Manual Mode.

8 |RW QSPI_D2_OEN_CSNO Direction Control for SPI_IO2 incase of dual/single mode for chip selectO
(cs_n0). It is used both in Auto and Manual Mode.

7 |RW Programmable_au- Programmable auto csn mode enable.

to_csn_base_addr_en

1- programmable auto csn mode is enabled.
0- programmable auto csn mode is diabled.

6 |RW QSPI_AUTO_MODE_FRM_REG Mode of Operation.
0 — Manual Mode is selected
1 — Auto Mode is selected.
This is valid only when HW_CTRLD_QSPI_MODE_CTRL is zero.
Before switching from MANUAL to AUTO_MODE, MANUAL should be
IDLE. During transition from AUTO_MODE to MANUAL_MODE (After re-
setting this bit to zero) we have to make sure AUTO mode operations
should be completed by checking the STATUS bit in MANUAL_STATUS
register[12] (O - Idle).

5 R/W QSPI_WRAP_EN Model wrap is considered with this bit and uses wrap instruction to read
from FLASH, loaded into corresponding auto_config (csn0, csn1) register.
0 — Wrap mode is disabled (AHB WRAP can be used).
1 — Wrap mode is enabled.
Note : Wrap mode is common in AUTO_MODE for both Flashes connec-
ted to csn0 and csn1.

4 R/W QSPI_PREFETCH_EN 0 — Pre-fetch mode is disabled.
1 — Pre-fetch mode is enabled.
Pre-fetch of data from the model which is connected to QSPI, automatical-
ly with out reading on AHB and is supplied to AHB, when address is
matched with AHB read transaction address.
Note : Pre-fetch mode is common in AUTO_MODE for both Flashes con-
nected to csn0 and csn1.

3 |RW AUTO_MODE_RESET QSPI Auto controller reset. This is not a Self clearing bit.

0 — Auto mode is active.

1 — Auto mode is inactive(In soft-reset). Auto mode FIFO also get reset.
Prefetch should be disabled while going to reset. The controller should be
in normal (Not a HW_mode) Manual mode.

silabs.com | Building a more connected world.

Preliminary Rev. 0.7 | 285




SiWx917 Family Reference Manual
SPI Flash/PSRAM Controller

2:1 |RIW QSPI_MAN_MODE_CONF_CSNO |0 Configures the QSPI flash for Single/Dual/Quad mode operation in manual
mode for chip selecO (csn0).

00 - Single
01 - Dual
10 - Quad

11 — Reserved

0 R/W Reserved 0
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QSPI Auto Controller Configuration 1 Register

QSPI_AUTO_CONFIG_1

Address : 0x08

Bits | Access | Mnemonic Default | Description
values
31-28 | R/W QSPI_DUM- 0 Specifies the number of dummy bytes (0 —3) for the selected SPI
MY_BYTES_WRAP_CSNO mode in case of wrap instruction.
27-24 | R/W QSPI_DUM- 0 Specifies the number of dummy bytes (0 —3) for the selected SPI
MY_BYTES_INCR_CSNO mode.

23 R/W QSPI_PG_JUMP_CSNO 0 0 — Do not use Index jump instruction.1 — Use Index jump instruction
specified by QSPI_PG_JUMP_INST.

22 R/W Reserved 0 Reserved

21:20 | R/W Qspi_wrap-size 0 Qspi auto wrap size

19:18 | RIW QSPI_EXTRA_BYTE_EN_CSNO 0 00 — Do not transmit extra byte.01 — Transmit Extra byte after address
phase.10 — Transmit only first nibble of the byte and maintain Hi-Z on
the 10 bus for next nibble.11 - Reserved

17:10 | RIW QSPI_EXTRA_BYTE_CSNO 0 Value of the extra byte to be transmitted, if the extra byte mode is en-
abled.

9:8 R/W QSPI_DATA_MODE_CSNO 0 Mode of operation of QSPI in DATA phase.00 — SPI01 — Dual SPI10
— Quad SPI11 — Reserved

7:6 R/W QSPI_CMD_MODE_CSNO 0 Mode of operation of QSPI in instruction phase.00 — SPI01 — Dual
SPI10 — Quad SPI11 — Reserved

5:4 R/W QSPI_ADDR_MODE_CSNO 0 Mode of operation of QSPI in instruction phase.00 — SPI01 — Dual
SPI10 — Quad SPI11 — Reserved

3:2 R/W QSPI_DUMMY_MODE_CSNO 0 Mode of operation of QSPI in instruction phase.00 — SPI01 — Dual
SPI10 — Quad SPI11 — Reserved

1:0 R/W QSPI_EXT_BYTE_MODE_