SILICON LABS

SiWx917 Family Reference Manual

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 microcontroller
(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 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 Floating Point Unit (FPU), and Nested Vectored
Interrupt Controller (NVIC)

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

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

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

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

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

» Matrix Vector Processor (MVP)

» 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 MB2

» 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)
» 3x Synchronous Serial Interface (SSI)

* 1x General SPI (GSPI)

* 1x Host SPI (HSPI) 2

» 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

Encrypted Execute in Place (XiP) 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

Anti Rollback

Debug Lock

* Wi-Fi

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)2, Intra PPDU power save2, SU ex-
tended 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

 Embedded Bluetooth Stack

» Support GAP profile
» Support GATT profile
* Support SMP

* Support LE L2CAP

* WiSeConnect SDK Features

» Simplified and Unified DX for Wi-Fi API and Platform APIs

» Simplifies application development and presents clean and
standardized APIs

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

+ BSD and ARM loT-compliant socket API
 Available 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

* Multiple Power states: PS4 / PS3/ PS2 /PS12/PS0

» 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 40.4 pA/MHz @ 20 MHz in low-
power mode

» Active current as low as 70.5 pA/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 yA @ 1-
second beacon listen interval

* Wi-Fi 1 Mbps Listen current: 16.5 mA
* Wi-Fi LP chain Rx current: 22 mA

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

+ Operating Conditions

 Single or dual-supply operation:
» Single supply: 3.3V
* Dual supply: 3.3Vand 1.8V
» Operating temperature: -40 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

ULP I2C

ULP I2S

ULP UART

ULP GPIO

ULP Timers

ULP ADC

ULP DAC

ULP UDMA

ULP SSI Primary

* RF & Modem Features

Integrated baseband processor with calibration memory

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

« Embedded Wi-Fi Stack

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, WPA3 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 ServerZ, MQTT/s Cli-
ent, 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

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?

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 microcontroller 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 SIWx917 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 Reserved
Tram set1 32’h0000_4000 — 32’h0000_5FFF 2K
Tram set2 32’h0000_6000 — 32’h0000_7FFF Reserved
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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 IC-

1 bypass_cache RIW 0 ache RAMs

The above is valid only when cache is enabled.

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

0 icache_enable RIW 0 1-> [Cache 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]
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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.
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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 I12C 0x2404_0000
ULP 128 0x2404_0400
ULP SSI 0x2404_0800
ULP Config 0x2404_1400
ULP UART 0x2404_1800
ULP TIMER 0x2404_2000
AUX ADC DAC Controller 0x2404_3800
NPSS_APB 0x2404_8000
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Peripheral Starting Address

ULP EGPIO

0x2404_C000

IPMU Reg Access SPI

0x2405_0000

ULP Memory

0x2406_0000

ULP UDMA

0x2407_8000
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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 480K/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 8 MBytes 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)

5.3 Functional Description

The following diagram shows the memory architecture.

MCU AHE - MCU ULP AHB Bridge

SHARED/NWP @
FLASH NVIC | FPU [DEBUG
S Bus ARM Cortex-M4F MCU
< y 3 1.11.000.7V ULP
' 180/90/20MHz AHB
QSPI NWP M4 : ICM . ULP Memon (8K
! i bytes, 4 x 2K)
Arbiter i MPU, Memory Interface
I High X A A A
Perf [ROM e T :
PS4 , ROM ¢ > Direct Connection
QSPI Controller/ PS3) W D Bus to ULP peripherals
Quad/Octa SPI | Bug| in PS2 state
MCU D-Cache |_ .
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Flash ArE
as e I-Cache
16k8 | >
QSPI Cntroller 2 |«—» r ot e
P LP SRAM (320KE) %
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Figure 5.1. Memory Architecture
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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 supports four ports. Two of the ports are connected I/D buses of Cortex-M4. The other
two ports are connected to ICM and meant to be used by other masters on bus like GPDMA, UDMA, 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 I-
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

Figure 5.2. Flash Memory

Common Flash

Common Flash feature is a single flash memory that is shared by NWP and Cortex-M4 processors. As the memory is shared by both
the processors, arbitration is present between the flash accesses. While both processors are executing from flash simultaneously, per-
formance of each of the processors is impacted compared that of a dual flash where each processor has its own flash dedicated to it.

Common flash it connected NWP flash pin set. GPIO programming needs to done by assigning the flash pins to NWP. NWP QSPI
power domain should be ON for M4 to access common flash.
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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” 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

MCUHP_REF_CLK M4
e ICACHE DGACHE.
SOC_PLL_CLK
MCUHPDMA | | MicroDma | | Metr Gontrol
INTF_PLL_CLK
Quadrature
RC_32HHZ_CLK —— 2c sSl-Slave
Random
L Number . Eic o S10
Generator celerator
XTAL_32KHZ_CLK
Enhanced -
e VP eFUSE
Pl
Flash/PSRAN
UART12
SPI Master
-
Timers
GSP| Master
128_PLL_CLK 125 Master
MCUHP_ULP_CLK
— MCU-HP
Domain
DOUBLER_CLK
RC_32KHZ_CLK
RO_32KHZ_CLK
XTAL_32KHZ_CLK
RC_32MHZ_CLK Micro - DMA 12Cc IR Receiver
MCUHP_ULP_CLK
RO_HF_CLK
MCUULP_REF_CLK
125_PLL_CLK
125
SSI Master
UART
Timer
Aux DAC-ADC
Controller
MCU ULP
DOMAIN

Figure 6.6. MCU ULP Clocks
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RC_32KHZ_CLK

BANDGAF TOP| BOD

RO_32KHZ_CLK

Waich Dog GFIO Sleep Clock
Timer Timestamping Calibrator Calendar

XTAL_32KHZ_CLK

SYSRTC

MCU UULP
VBAT DOMAIN

Figure 6.7. MCU UULP Clocks

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

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.
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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 1.35
LDO SoC 1.1
N
Lbo PLL SOC_PLL_CLK
—> >
XTAL_CLOCK SoC-PLL
L) ey FL INTF_PLL_CLK
CLK_MUX > >
Interface-PLL
RC_32MHZ_CLK
Lere FLL 128_PLL_CLK
L >
128-PLL

Figure 6.8. 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.

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.
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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 200 MHz it needs to be configured to 1.1 V, 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 0.9 to 1.1 MHz
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 VCO Output Frequency (VCOFREQ) is in the range of 127 to 180 MHz
6. Configure PLL MFAC (Multiplication Factor) through SOCPLL_M in SOCPLL_CONFIG_REG1 Register.
a.MFAC is derived from VCOFREQ, FIN parmaeters obtained in the above steps.

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.
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.

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 200 MHz it needs to be configured to 1.1 V, 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 0.9 to 1.1 MHz.
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 VCO Output Frequency (VCOFREQ) is in the range of 127 to 180 MHz.
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.

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.
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
+ 256 kHz

* 512 kHz

+ 768 kHz

+ 1.024 MHz

* 1.4112 MHz
+ 2.048 MHz

+ 2.8224 MHz
+ 3.072 MHz

* 4.096 MHz

* 4.2336 MHz
+ 4.608 MHz

+ 5.6448 MHz
+ 6.144 MHz

+ 8.4672 MHz
+ 9.216 MHz

+ 11.2896 MHz
+ 12.288 MHz
+ 18.432 MHz
* 24576 MHz

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 12S-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.
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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. Rev. 1.1 | 50




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.
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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 12S 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 6.9. 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 6.10. 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 6.11. 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 6.12. 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 6.13. 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 6.14. 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 6.15. 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 6.16. MCU-HP 12S Clock Generation

silabs.com | Building a more connected world. Rev. 1.1 | 60




SiWx917 Family Reference Manual
Clock Architecture

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 6.17. 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 6.18. 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 6.19. 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 6.20. 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.

RC_32MHZ CLK

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

silabs.com | Building a more connected world.

\ 4

Figure 6.21. MCU-HP External Clock Generation
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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