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Reference Manual 

                                

SPD1179/SPD1176 Technical Reference Manual 

 

Introduction 

This reference manual targets application developers. 

It provides complete information on how to use the SPD1179/SPD1176 microcontroller, memories, 
peripherals and High voltage module. For device mechanical and electrical characteristics please refer 
to the SPD1179/SPD1176 datasheet document. 

SPD1179/SPD1176 is a SiP (System In Package) device integrating micro-controller unit (MCU) and 
High voltage module to have a single chip, single power supply solution for motor driving application 
with input power supply voltage up to 40V. 
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2. ¦ǇŘŀǘŜ ¢ŀōƭŜ нсπнп ŀƴŘ {ŜŎǘƛƻƴ нтΦтΣ 
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A/2 2023-02-28 C. Hu 
X. Yu 

L. Chen 

Outdated 1. !ŘŘ ǘŜƳǇŜǊŀǘǳǊŜ ŎǊƛǘŜǊƛŀ ŦƻǊ ǎǘƻǇ ƳƻŘŜ 
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4. ¦ǇŘŀǘŜ {ŜŎǘƛƻƴ мΦоΦнΦ 
5. ¦ǇŘŀǘŜ ¢ŀōƭŜ ноπоΦ 
6. ¦ǇŘŀǘŜ CƛƎǳǊŜ мфπмΦ 

A/5 2023-05-24 C. Hu Outdated 1. ¦ǇŘŀǘŜ {ŜŎǘƛƻƴ лΦ 
2. ¦ǇŘŀǘŜ ¢ŀōƭŜ мфπтΦ 
3. ¦ǇŘŀǘŜ {ŜŎǘƛƻƴ ноΦтΦ 
4. ¦ǇŘŀǘŜ ¢ŀōƭŜ мфπтΦ 
5. ¦ǇŘŀǘŜ ¢ŀōƭŜ млπмлΦ 

A/6 2023-08-18 C.Chai Outdated 1. ¦ǇŘŀǘŜ CƛƎǳǊŜ млπммΦ 
2. ¦ǇŘŀǘŜ ¢ŀōƭŜ мфπнфΦ 
3. ¦ǇŘŀǘŜ {ŜŎǘƛƻƴ мΦоΦнΦ 
4. ¦ǇŘŀǘŜ {ŜŎǘƛƻƴ пΦпΦнΦ 

A/7 2023-11-08 C.Chai Outdated 1. !ŘŘ CƛƎǳǊŜ нтπмрΦ 

2. aƻŘƛŦȅ ¢ŀōƭŜ мфπсȁ¢ŀōƭŜ мфπтȁ¢ŀōƭŜ 
муπфΦ 

3. aƻŘƛŦȅ {ŜŎǘƛƻƴ мфΦпΦнΦ 

4. aƻŘƛŦȅ ¢ŀōƭŜ пπнȁ¢ŀōƭŜ нсπпнΦ 
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5. ¦ǇŘŀǘŜ {ŜŎǘƛƻƴ оΦнΦ 

A/8 2023-12-05 C.Chai Outdated 1. !ŘŘ bƻǘŜ ŦƻǊ {ŜŎǘƛƻƴ мΦпΦ 
2. aƻŘƛŦȅ {ŜŎǘƛƻƴ нΦнΦ 
3. aƻŘƛŦȅ {ŜŎǘƛƻƴ нΦтΦ 
4. aƻŘƛŦȅ {ŜŎǘƛƻƴ ммΦнΦ 

A/9 2024-03-07 Jiali Zhou Outdated 1. aƻŘƛŦȅ CƛƎǳǊŜ пπмΥ .ƭƻŎƪ ŘƛŀƎǊŀƳ ƻŦ Lκh 
ŎƻƴǘǊƻƭ 

2. aƻŘƛŦȅ {ŜŎǘƛƻƴ л 
3. aƻŘƛŦȅ ¢ŀōƭŜ нтπтΥ [ƻǿπǎƛŘŜ ±Ǝǎ ƭŜǾŜƭǎ 
ǾǎΦ t5w±/¢[мΦ[{±D{ ǊŜƎƛǎǘŜǊ 
ǾŀƭǳŜΣ¢ŀōƭŜ нсπснΥ tǊŜπ5ǊƛǾŜǊ /ƻƴǘǊƻƭ 
wŜƎƛǎǘŜǊ м όt5w±/¢[мύ CƛŜƭŘ 5ŜǎŎǊƛǇǘƛƻƴ 

4. aƻŘƛŦȅ CƛƎǳǊŜ уπмпΥ ¢ǊƛǇπ½ƻƴŜ ǎǳōπ
ƳƻŘǳƭŜ ƭƻƎƛŎ 

5. aƻŘƛŦȅ {ŜŎǘƛƻƴ му 
6. 5ŜƭŜǘŜ 99twha 
7. aƻŘƛŦȅ {ŜŎǘƛƻƴ пΦоΦнΣпΦоΦо 

C/0 2024-07-25 Jiali Zhou Outdated 1. !ŘŘ ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ /haa!b5 
ōƛǘ ƛƴ ¢ŀōƭŜ ноπт ǘƘŀǘ ǘƘŜ w9/![[ψw9!5 
ŎƻƳƳŀƴŘ ƛǎ ǳǎŜŘ ǘƻ w9!5 ǘƘŜ b±w 
ǎŜŎǘƻǊΣ ŀƴŘ ǘƘŜ ŎƻƳƳƻƴ ǊŜŀŘ ŎƻƳƳŀƴŘ 
ƛǎ ǳǎŜŘ ǘƻ ǊŜŀŘ ƻǘƘŜǊ ǎŜŎǘƻǊǎΦ 

2. aƻŘƛŦȅ ǘƘŜ ƳƛǎƭŜŀŘƛƴƎ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ 
ǘƘǊŜǎƘƻƭŘǎ ƛƴ {ŜŎǘƛƻƴ нфΦмΦ 

3. ¦ǇŘŀǘŜ {ŜŎǘƛƻƴ сΣ ŎƘŀƴƎŜ ǘƘŜ t²a{¸b
/ ǎƛƎƴŀƭ ǘƻ t²a{L¸b/LΦ 

4. ¦ǇŘŀǘŜ ¢ŀōƭŜ сπнΣ ŀŘŘ ϝ ŦƻǊ ¢awL/ ǊŜƎƛǎ
ǘŜǊǎΦ 

5. aƻŘƛŦȅ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ŎŀǇŀŎƛǘƻǊ 
ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƛƴ {ŜŎǘƛƻƴ нтΦн ŦǊƻƳ 
мллƴC ǘƻ ннлƴCΦ 

6. aƻŘƛŦȅ ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ±/t[±[ ōƛǘ 
ƛƴ ¢ŀōƭŜ нсπснΦ 

7. aƻŘƛŦȅ Ǉǳƭƭ Řƻǿƴ ŎǳǊǊŜƴǘ ǎƻǳǊŎŜ ƛƴ 
{ŜŎǘƛƻƴ нΦоΦмΣ нΦоΦнΦ 

8. ¦ǇŘŀǘŜ ¢ŀōƭŜ ммπн ά5ŜŦŀǳƭǘ ǾŀƭǳŜέΦ 
9. !ŘŘ ŎƻƳƳŜƴǘ ƻŦ ¢ŀōƭŜ пπм ǘƻ ŜȄǇƭŀƛƴ 
DtLhрΦ 

10. ¦ǇŘŀǘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǇǊƛƻǊƛǘȅ ƻŦ ¢½ 
ŜǾŜƴǘǎ ƛƴ {ŜŎǘƛƻƴ уΦсΦ 

11. ¦ǇŘŀǘŜ CƛƎǳǊŜ нтπмф ŀƴŘ ǘƘŜ 
ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ōƭƻŎƪ 
ŘƛŀƎǊŀƳΦ 

12. wŜƳƻǾŜ ¢ŀōƭŜ нпπмлп ƛƴǾŀƭƛŘ ǊŜƎƛǎǘŜǊ ōƛǘ 
w9D/IY9wwΦ 

13. ¦ǇŘŀǘŜ {ŜŎǘƛƻƴ л ƴƻǘŜΦ 
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C/1 2025-03-12 Jiali Zhou Released 1. Modify Table 24-2, Table 24-79 MEMIF 
description. 

2. Modify the description of the loopback 
path. 

3. Modify the PWMCFG register Table 
8-148~Table 8-167, add the fourth set of 
ADCSOC. 

4. Modify Table 11-2 default value. 
5. Update Figure 26-1. 
6. Delete T-sensor in Section 10. 

 
  



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

48 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

Terms or abbreviations 

Terms or abbreviations Description 

MCU Microcontroller Unit 

AHB Advanced High Performance Bus 

DMA Direct Memory Access 

XIP Execution In Place 

SWD Serial Wire Debug 

PLL Phase Locked Loop 

BOD Brownout Detector 

NMI Non Maskable Interrupt 

ISP In System Programming 

PFD Phase Frequency Detector 

NVIC Nested Vectored Interrupt Controller 

UART Universal Asynchronous Receiver-Transmitter 

LIN Local Interconnect Network 

CAN Controller Area Network 

ADC Analog-to-Digital Converter 

DAC Digital-to-Analog Converter 

PGA Programmable-Gain Amplifier 

CRC Cyclic Redundancy Check 

AES Advanced Encryption Standard 

SAR ADC Successive Approximation A/D Converter 
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1 aŜƳƻǊȅ ŀƴŘ ōǳǎ ŀǊŎƘƛǘŜŎǘǳǊŜ 

1.1 System architecture 

Figure 1-1: Block diagram of SPD1179/SPD1176 
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In SPD1179/SPD1176, the main system consists of high-voltage domain power-management and 
peripheral sub-system and low-voltage domain micro-controller sub-system. As shown in in Figure 1-1, 
they are communicated via the dedicated ePower (EPWR) interface. 

The high-voltage domain sub-system consists of: 

-  tƻǿŜǊ ƳŀƴŀƎŜƳŜƴǘ ǳƴƛǘΥ 

ü !ƭǿŀȅǎπƻƴ р± ŘƻƳŀƛƴ ǘƻ ǎǳǎǘŀƛƴ ǘƘŜ ǇƻǿŜǊπƳƻŘŜ ŦƛƴƛǘŜπǎǘŀǘŜ ƳŀŎƘƛƴŜ όC{aύ 

ü [5hǎ ǘƻ ƎŜƴŜǊŀǘŜ ǘƘŜ ±55рΣ ±55р9·¢ ŀƴŘ ±55о ǎǳǇǇƭȅ 

ü /ƭƻŎƪ ƎŜƴŜǊŀǘƛƻƴ ŦƻǊ ǘƘŜ ƭƻƎƛŎ 

ü 9ǾŜƴǘ ŘŜǘŜŎǘƛƻƴΣ ǊŜŎƻǊŘƛƴƎ ŀƴŘ ƘŀƴŘƭƛƴƎΣ ƛƴŎƭǳŘƛƴƎ ƻǾŜǊπǾƻƭǘŀƎŜΣ ǳƴŘŜǊπǾƻƭǘŀƎŜΣ ƻǾŜǊπŎǳǊǊŜƴǘΣ 
ŀƴŘ ƻǾŜǊ ǘŜƳǇŜǊŀǘǳǊŜ 

ü {ǘƻǇ ŀƴŘ ǎƭŜŜǇ ƳƻŘŜ ŜƴǘǊȅ ŀƴŘ ǿŀƪŜǳǇ ƘŀƴŘƭƛƴƎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ŜǾŜƴǘ ǊŜŎƻǊŘƛƴƎ 

ҍ Charge pump to generate VCP 

ҍ 3-phase pre-driver with dynamic strength control 

ҍ LIN transceiver with wakeup capability 

ҍ High-voltage MON input with wakeup capability 

The low-voltage domain micro-controller sub-system consists of: 

ҍ 4 masters: 

ü /ƻǊǘŜȄπaп LπōǳǎΣ 5πōǳǎΣ {πōǳǎΣ ŀƴŘ 5a! ƳŀǎǘŜǊ ǇƻǊǘ 

ҍ 23 slaves: 

ü wha 

ü ¢ǿƻ w!aǎ 

ü CƭŀǎƘ ŎƻƴǘǊƻƭƭŜǊ ŀƴŘ ·Lt ƛƴǘŜǊŦŀŎŜ 

ü tƻǿŜǊ ŀƴŘ /ƭƻŎƪ ǊŜƎƛǎǘŜǊǎ 

ü !I. ǇŜǊƛǇƘŜǊŀƭǎΥ !C9Σ t²aΣ 9/!tΣ ²5¢лκмΣ ¢La9wлκмκнΣ DtLhΣ {tLлκмΣ ¦!w¢лκмΣ Lн/Σ /!bΣ /w/ 
ŀƴŘ 5a! ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǎƭŀǾŜ ǇƻǊǘ 

These are interconnected using a low latency AHB bus architecture as shown in Figure 1-1. 
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1.2 Clock tree 

Figure 1-2: SPD1179/SPD1176 clock tree 
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As shown in Figure 1-2, there are 5 root clocks in SPD1179/SPD1176: 

-  w/hΥ ¢ǊƛƳƳŜŘ ŀǘ онaIȊ 

-  wh{/Υ CǊŜŜ ǊǳƴƴƛƴƎ ǊƛƴƎ ƻǎŎƛƭƭŀǘƻǊ ǿƛǘƘ ƴƻƳƛƴŀƭ ŦǊŜǉǳŜƴŎȅ ƻŦ онaIȊΣ ǿƘƛŎƘ ǎŜǊǾŜǎ ŀǎ ōŀŎƪǳǇ ǎŀŦŜǘȅ 
ŎƭƻŎƪ ƛƴ ŎŀǎŜ w/h ƛǎ ƳƛǎǎŜŘΦ 

-  ·hΥ 9ȄǘŜǊƴŀƭ ŎǊȅǎǘŀƭ ǿƛǘƘ ƻƴπŎƘƛǇ ŀŎǘƛǾŜ ǊŜǎƻƴŀǘƻǊ ƻǊ ŜȄǘŜǊƴŀƭ ŎƭƻŎƪ ƛƴǇǳǘ όǾƛŀ ·Lbύ 

-  t[[Υ tǊƻǾƛŘŜ ŦƭŜȄƛōƭŜ ƻƴπŎƘƛǇ ŎƭƻŎƪ ǳǇ ǘƻ мллaIȊΦ ¢ƘŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ Ŏŀƴ ōŜ ǎŜƭŜŎǘŜŘ ŀǎ w/h ƻǊ ·h 
ŎƭƻŎƪ 

-  [twh{/Υ CƻǊ ǇƻǿŜǊ ƳƻŘŜ ǎǘŀǘŜ ƳŀŎƘƛƴŜ 

 
The succeeding smooth MUX provides glitch-free switching. Dedicated clocks are generated for each 
function building block with independent clock gate and divider. 
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1.3 Memory map 

In SPD1179/SPD1176 device, ROM, RAMs, registers and I/O ports are organized within the same linear 
4GB address space. The bytes are coded in memory in Little Endian format. 

All the memory areas that are not allocated to on-ŎƘƛǇ ƳŜƳƻǊƛŜǎ ŀƴŘ ǇŜǊƛǇƘŜǊŀƭǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ άbƻǘ 
¦ǎŜŘέΦ !ŎŎŜǎǎ ǘƻ ǘƘŜǎŜ ŀŘŘǊŜǎǎ ǊŜǎǳƭǘǎ ƛƴ ōǳǎ ŦŀǳƭǘΦ ¢ƘŜ ƳŜƳƻǊȅ ƳŀǇ ƻŦ SPD1179/SPD1176 is shown in 
Figure 1-3. 

Figure 1-3: SPD1179/SPD1176 memory map 
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Note: The SRAM0 can be mapped to the address range 0x1FFF 8000 ~ 0x1FFF BFFF (accessible to I-
bus and D-bus) or 0x2000 0000 ~ 0x2000 3FFF (accessible to S-bus). 

 
Table 1-1 gives the base address of the peripherals available in SPD1179/SPD1176 device. 

Table 1-1: Peripheral Module Base Address 

Peripheral Module Base Address Register Map 

SYSTEM 0x4000 0000 Section 24.10.1 

POWER 0x4000 0100 Section 2.8.1 

CLOCK 0x4000 0200 Section 3.9.1 

PINMUX 0x4100 0300 Section 4.4.3 

GPIO 0x4000 1200 Section 4.4.1 

TIMER0 0x4000 1800 Section 6.4.1 

TIMER1 0x4000 1900 Section 6.4.1 

TIMER2 0x4000 1A00 Section 6.4.1 

WDT0 0x4000 1000 Section 7.4.1 

WDT1 0x4000 1100 Section 7.4.1 

PWM0 0x4000 2000 Section 8.11.1 

PWM1 0x4000 2100 Section 8.11.1 

PWM2 0x4000 2200 Section 8.11.1 

PWM3 0x4000 2300 Section 8.11.1 

PWMCFG 0x4000 2F00 Section 8.11.3 

ECAP 0x4000 3400 Section 9.7.1 

ADC 0x4000 3000 Section 10.9.1 

PGA 0x4000 3000 Section 13.5.1 

COMP 0x4000 3000 Section 14.5.1 

PHCOMP 0x4000 0500 Section 15.4.1 

UART0 0x4000 1400 Section 18.7.1 

UART1 0x4000 1600 Section 18.7.1 

SPI0 0x4000 1500 Section 19.8.1 

SPI1 0x4000 1700 Section 19.8.1 

FLASH 0x4000 1B00 Section 23.8.1 

DMAC 0x4000 1C00 Section 25.6.3 

EPWR 0x4000 0400 Section 26.6.1 

I2C 0x4000 3500 Section 20.6.1 

CRC 0x4000 3600 Section 22.4.1 

CAN 0x4000 5400 Section 21.7.1 
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1.3.1 Embedded Flash Memory 

The SPD1179/SPD1176 is integrated with an embedded flash memory up to 128kB for storing program 
code and data. An XIP (Execution-in-Place) interface is provided to read flash memory as shown in Figure 
1-1, while another AHB controller interface is used to erase and program the Flash memory. After the 
SPD1179/SPD1176 is powered up, any code in the Flash memory can be directly executed or loaded into 
RAM memory before running from the RAM. 

For the data safety concern, ECC feature is supported for the embedded Flash, which is capable to correct 
1-bit error and detect 2-bit errors (SECDED). When the event is enabled, a non-makable interrupt will be 
issued to the CPU upon FLASH ECC multi-bit error, and a makable interrupt will be issued to the CPU 
upon FLASH ECC single-bit error. And the address where the bit error happened is recorded in 
FLASHERRADDR register for diagnosis. 

The Flash memory is organized into 32 programmable sectors with 4096 bytes per sector. The Flash 
memory can be programmed in 64-bit (double-word) at a time. Data can be erased via 4KB sector erase, 
or entire chip erase. 

 

1.3.2 Embedded SRAM 

The SPD1179/SPD1176 has implemented two SRAM memories for running code and data, which is 
named as RAM0 and RAM1. Both of them can be accessed in byte, half-word (16 bits) or full word (32 
bits) with 0 wait state.  

The 16kB RAM1 can be accessed by the I-bus and D-bus of the CPU via 0x1FFF C000 ~ 0x1FFF FFFF.  

The RAM0 size is up to 16KB and it can be accessed by the I-bus and D-bus of the CPU via 0x1FFF 8000 ~ 
0x1FFF BFFF, or by the S-bus of the CPU via 0x2000 0000 ~ 0x2000 3FFF.Different sub series product has 
different RAM0 size, the RAM0 size can be 0kB, 4kB (mapped to 0x1FFF B000 ~ 0x1FFF BFFF or 0x2000 
3000 ~ 0x2000 3FFF), 8kB (mapped to 0x1FFF A000 ~ 0x1FFF BFFF or 0x2000 2000 ~ 0x2000 3FFF), 12kB 
(mapped to 0x1FFF 9000 ~ 0x1FFF BFFF or 0x2000 1000 ~ 0x2000 3FFF), or full 16kB. 

For the data safety concern, Both RAM0 and RAM1 support SECDED ECC. When the event is enabled, a 
non-makable interrupt will be issued to the CPU upon RAM ECC multi-bit error, and a maskable interrupt 
will be issued to the CPU upon RAM ECC single-bit error. And the address where the bit error happened 
is recorded in RAM0ERRADDR and RAM1ERRADDR registers for diagnosis. 

 

1.3.3 Boot ROM 

The SPD1179/SPD1176 has implemented a 32KB ROM with SECDED ECC support. By default, the system 
will reset upon ROM ECC multi-bit error and the address where the bit error happened is recorded in 
ROMERRADDR register for diagnosis. When enabled, the ROM ECC multi-bit error can also trigger a non-
maskable interrupt to the CPU and the ROM ECC single-bit error can trigger a maskable interrupt. 

Boot ROM also provides a hardware library entry table located at the address 0x1000. The hardware 
library entry table consists of function entry points. The function entry point contains the information of 
function entry address. Through the entry table, user can call the specified function easily. The memory 
map of Boot ROM is shown in Figure 1-4. The detail information of hardware library entry table is listed 
in Table 1-2. 
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Figure 1-4: Boot ROM memory map 
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Table 1-2: Boot ROM hardware library entry table 

Function Entry Point Address Description 

FLASHC_Init 0x0000 1000 Initialize Flash module configurations 

FLASHC_Read 0x0000 1004 Read word 

FLASHC_VerifyRead 
0x0000 1008 Read to verify whether the content is correct 

after erase or program. 
It will not trigger ECC error. 

FLASHC_ProgramDWord 0x0000 100C Program a double word data 

FLASHC_Program 0x0000 1010 Program word data 

FLASHC_EraseSector 0x0000 1014 Erase flash sector 

FLASHC_EraseChip 0x0000 1018 Erase flash chip 

FLASHC_VerifyErase 
0x0000 101C Verify whether the ŎƻƴǘŜƴǘ ƛǎ ŀƭƭ мΩǎ ŀŦǘŜǊ 

erase. It will not trigger ECC error. 

FLASHC_PowerUp 0x0000 1020 Power up the Flash 

FLASHC_PowerDown 0x0000 1024 Power down the Flash 

FLASHC_WriteProtect 0x0000 1028 Enable write protect for the specified area 

FLASHC_WriteUnProtect 0x0000 102C Disable write protect for the specified area 

FLASHC_EnableCache 0x0000 1030 Enable double word cache for Flash XIP 

FLASHC_DisableCache 0x0000 1034 Disable double word cache for Flash XIP 

FLASHC_SetTiming 0x0000 1038 Set Flash timing parameters 

- 0x0000 103C Reserved 

- 0x0000 1040 Reserved 

- 0x0000 1044 Reserved 
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Function Entry Point Address Description 

- 0x0000 1048 Reserved 

- 0x0000 104C Reserved 

- 0x0000 1050 Reserved 

- 0x0000 1054 Reserved 

- 0x0000 1058 Reserved 

- 0x0000 105C Reserved 

SYSTEM_Sleep 0x0000 1060 Whole system sleep 

SYSTEM_Stop 0x0000 1064 Whole system stop 

MCU_Sleep 0x0000 1068 Only the micro-controller sleep 

MCU_Stop 0x0000 106C Only the micro-controller stop 

SYSTEM_CalculateMemCRC 
0x0000 1070 Calculate the CRC value of the specified 

memory area 

SYSTEM_CheckCriticalRegister 0x0000 1074 Check critical register reset value 

- 0x0000 1078 Reserved 

Sin 0x0000 107C Reserved 

Cos 0x0000 1080 Reserved 

Sin2 0x0000 1084 Reserved 

Cos2 0x0000 1088 Reserved 

Atan2 0x0000 108C Reserved 

AtanF32 0x0000 1090 Reserved 

FastSqrt 0x0000 1094 Reserved 

Sin512 0x0000 1098 Reserved 

Cos512 0x0000 109C Reserved 

Atan512 0x0000 10A0 Reserved 

ThetaRadWrap 0x0000 10A4 Reserved 

SAT0 0x0000 10A8 Reserved 

SVPWM 0x0000 10AC Reserved 

ClarkeF32 0x0000 10B0 Reserved 

InvParkF32 0x0000 10B4 Reserved 

ParkF32 0x0000 10B8 Reserved 

BubbleSortForCurrent 0x0000 10BC Reserved 

Motor_1PhaseCurrentReconstructInit 0x0000 10C0 Reserved 

Motor_1PhaseCurrentReconstruct 0x0000 10C4 Reserved 

Motor_1PhaseCurrentSamplingShift 0x0000 10C8 Reserved 
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1.4 Boot configuration 

In SPD1179/SPD1176, two different boot modes can be selected through BOOT pin (GPIO5): 

-  Boot from the Flash memory (BOOT): After a reset, the boot loader jumps to the Flash memory and 
runs from the address 0x1000 0000 

-  ISP mode (BOOT = High): the boot loader reprograms the Flash memory by using UART or LIN 
interface. During the process, if UART interface is used, the GPIO10 is configured as UART_TXD and 
the GPIO11 is configured as UART_RXD. 

Table 1-3: Boot modes 

BOOT 
(GPIO5) 

Boot Mode 

1 
ISP mode  
(If UART interface is used, GPIO10/GPIO11 are configured as UART_TXD/UART_RXD) 

0 
Normal start mode, boot from Flash memory 
Note that when TRSTn is high, the debug interface is in active. 

 

Note:  The ISP mode can be entered only when BOOT (GPIO5) is high after power-on reset due to 
whole chip power re-cycle or pin reset due to XRSTn pin is asserted low for sufficient time. 
For other event triggered reset (such as watchdog timeout or memory multi-bit ECC error), 
the system enters normal start mode and boots from flash memory regardless of the BOOT 
(GPIO5) pin status. 
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2 tƻǿŜǊ 

2.1 Single power supply 

As shown in Figure 2-1, the SPD1179/SPD1176 implementation requires a single VBAT power supply. The 
High Voltage Module generates DVDD5 (5V) and DVDD33 (3.3V) via on-chip regulator, fed by VBAT, and 
output to the pin DVDD5, DVDD33. The Low Voltage Module generates VCAP12 for MCU, via MCU on-
chip regulator fed by DVDD33 and is output to the pin VCAP12. SPD1179/SPD1176 also generates 
DVDD5EXT for external circuit via on-chip regulator, fed by VBAT, and it outputs to pin DVDD5EXT. 

Figure 2-1: Power supply overview 
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2.2 Power mode management 

The power management unit is responsible for generating all the required voltage supply for the 
embedded MCU(DVDD5, DVDD33 and VCAP12) and external supply VDD5EXT. The PMU has a well-
defined state machine, to control power mode transition as shown in Figure 2-2. 

Figure 2-2: Power mode transition 
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The start-up procedure and 3 power modes provided in SPD1179/SPD1176 are defined as below: 

Start-up procedure 
This defines the power-up procedure in the beginning. When power-up, SPD1179/SPD1176 will 
monitor the abnormal events like over-current for DVDD5, over-current for DVDD33, over-temperature 
and so on. If the error events happen less than 5 times, the chip will go to active mode. Otherwise, it will 
go to sleep mode. The detail abnormal events are described on ¢ŀōƭŜ нсπнс. 

Active mode 
The voltage regulators (DVDD5, DVDD33, VCAP12) are supplied by on-chip LDO with full current driving 
ŎŀǇŀōƛƭƛǘȅΦ !ƭƭ ŎƭƻŎƪǎ ŀǊŜ ŜƴŀōƭŜŘ ǇŜǊ ǳǎŜǊΩǎ ǎŜǘǳǇ ƛƴ ǊŜƎƛǎǘŜǊ ŎƻƴǘǊƻƭ ōƛǘǎΦ 

Stop mode 
All clocks are stopped except for the 100 KHz clock for power mode state machine. DVDD5, DVDD33, 
VCAP12 are supplied by low-power LDO with limited current driving capability. VCAP12 can be 
configured to be below 1.2V to further reduce the static current. All registers and memories retain the 
content. The system can be waken-up by different wake-up sources, like XRSTn, LIN, MON, cyclic-wakeup 
and cyclic-sense-ǿŀƪŜǳǇ ōȅ ŀƴȅ DtLh ǇŜǊ ǳǎŜǊΩǎ ǎŜǘǳǇ ǿƛǘƘ ǇǊƻƎǊŀƳƳŀōƭŜ ƛƴǇǳǘ ƭŜǾŜƭǎΦ ¢ƘŜ /t¦ ǿƛƭƭ 
continue to run the instructions when it exit stop mode (XRSTn wake-up will trigger system reset). 

Sleep mode 
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The voltage regulators (DVDD5, DVDD33, VCAP12) are totally shutdown. It can be waken-up by 
LIN/MON/cyclic-wakeup and the whole system will go through a cold start-up. 
 

Note:  1. ¦ǎŜǊ ǎƘƻǳƭŘ ǎŀŦŜƭȅ ŘƛǎŀōƭŜ ǘƘŜ ǳƴǳǎŜŘ ŀƴŀƭƻƎ ƳƻŘǳƭŜǎ ōŜŦƻǊŜ ƛǎǎǳƛƴƎ ǘƘŜ ǎǘƻǇ ŎƻƳƳŀƴŘΦ 
2. ¢ƘŜ ƭŜŀƪŀƎŜ ƛƴ ǎǘƻǇ ƳƻŘŜ ƛƴŎǊŜŀǎŜǎ ŘǊŀƳŀǘƛŎŀƭƭȅ ŀǘ ƘƛƎƘ ǘŜƳǇŜǊŀǘǳǊŜΣ ŀƴŘ Ƴŀȅ ŜȄŎŜŜŘ ǘƘŜ 
ƭƻŀŘƛƴƎ ŎŀǇŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƭƻǿ ǇƻǿŜǊ [5hΦ ¦ǎŜǊ ƴŜŜŘǎ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŜ ƧǳƴŎǘƛƻƴ 
ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ ōŜƭƻǿ мллϲ/ ōŜŦƻǊŜ ƛǎǎǳƛƴƎ ǘƘŜ ǎǘƻǇ ŎƻƳƳŀƴŘΦ 

 

2.2.1 Clock system of the high voltage module 

As shown in Figure 2-3, the high voltage module provides a 128kHz low frequency clock (LPRCO) for 
power management unit and a 40MHz high frequency clock (RCO) for main functional logic. For safety 
concern, each one has a ring oscillator as backup. If the main clocks is missing, the corresponding ring 
oscillator will take charge and a trip-zone error flag is set in the register. 

Figure 2-3: Clock system of the high voltage module 

LDO5LDO5EXT

LDO3
PMU

LPRCO
(LPROSC)

RCO
(ROSC)

EN EN

ENEN

E
N

c
lk

 

 

2.3 Power generation unit 

Figure 2-4 shows the power supply generation. DVDD5 is the 5V LDO for digital logics and 5V GPIOs. 
DVDD33 is the 3.3V LDO for MCU analog portion. VCAP12 is the 1.2V LDO for MCU core logic. VDD5EXT 
is the 5V LDO for external circuit. 

Figure 2-4: Power generation unit 
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SPD1179/SPD1176 power up sequence is shown in Figure 2-5.  
The typical case powerup sequence is shown in Figure 2-5 (a). Typical case means junction temperature 
is 50C, LDO load capacitor is 2.2uF, chip lot is typical lot. When VBAT powers up, DVDD5 and DVDD3 both 
follow VBAT to powerup. VCAP12 follows VDD33 to powerup. MCU core logic PORn releasing conditions 
are VBAT rising to 4.8V for 1.7ms and VCAP12 rising to 0.8V for 0.5ms. After PORn is released, 
SPD1179/SPD1176 enters active mode.  
The worst case powerup sequence is shown in Figure 2-5 (b). Worst case means junction temperature is 
150C, LDO load capacitor is 4.7uF, chip lot is slowest lot. When VBAT rises up to 4.8V, after 2.55ms 
settling time, DVDD5 begins to power up. After DVDD5 rises to 4V, DVDD5 is ready, this triggers DVDD33 
and VCAP12 to power up. When VCAP12 rises to 0.8V, after 0.75ms, MCU core logic PORn is released. 
SPD1179/SPD1176 enters active mode. 

Figure 2-5: Power up sequence 
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2.3.1 DVDD5 LDO 

The DVDD5 LDO provides power for 5V domain functions. The SPD1179/SPD1176 has implemented a 
DVDD5 LDO module with following features: 

-  р± [5h ǿƛǘƘ улƳ! ŘǊƛǾƛƴƎ ŎŀǇŀōƛƭƛǘȅ 

-  hǾŜǊŎǳǊǊŜƴǘ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ǎŜƭŦπǎƘǳǘŘƻǿƴ 

-  tǊŜπǊŜƎǳƭŀǘƻǊ ŦƻǊ 5±55оо [5h 

-  tǳƭƭ Řƻǿƴ ŎǳǊǊŜƴǘ ǎƻǳǊŎŜ όǘȅǇƛŎŀƭƭȅ мллǳ!ύ ŀǘ ǘƘŜ ƻǳǘǇǳǘ ŦƻǊ ǎƭŜŜǇ ƳƻŘŜ ƻƴƭȅ 

 

DVDD5 LDO schematic is shown in Figure 2-6. 
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Figure 2-6: DVDD5 LDO 
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2.3.2 DVDD33 LDO 

The DVDD33 LDO provides power for 3.3V domain functions. The SPD1179/SPD1176 has implemented 
a DVDD33 LDO module with following features: 

-  оΦо± [5h ǿƛǘƘ рлƳ! ŘǊƛǾƛƴƎ ŎŀǇŀōƛƭƛǘȅ 

-  Overcurrent monitoring and self-shutdown 

-  Pre-regulator for VCAP12 LDO 

-  Pull down current source (typically 5mA) at the output for sleep mode only 

DVDD33 LDO schematic is shown in Figure 2-7. 

Figure 2-7: DVDD33 LDO 
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2.3.3 VCAP12 LDO 

The VCAP12 LDO provides power for the embedded MCU. The SPD1179/SPD1176 has implemented a 
VCAP12 LDO module with following features: 

-  мΦн± [5h ǿƛǘƘ плƳ! ŘǊƛǾƛƴƎ ŎŀǇŀōƛƭƛǘȅ 

VCAP12 LDO schematic is shown in Figure 2-8. 

Figure 2-8: VCAP12 LDO 
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2.3.4 DVDD5EXT LDO 

The DVDD5EXT LDO provides power for external circuits. The SPD1179/SPD1176 has implemented a 
DVDD5EXT LDO module with following features: 

-  р± [5h ǿƛǘƘ плƳ! ŘǊƛǾƛƴƎ ŎŀǇŀōƛƭƛǘȅ 

-  Overcurrent monitoring and self-shutdown 

-  Pull down current source(typically 100uA) at the output for sleep mode only 

DVDD5EXT LDO schematic is shown in Figure 2-9. 

Figure 2-9: DVDD5EXT LDO 
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2.4 Low-voltage over-voltage/under-voltage detectors 

The over-voltage/under-voltage detectors are implemented via brown-out detectors (BOD). The BOD 
can be used to monitor the various power levels by comparing them to the pre-set thresholds. This 
section describes low-voltage BOD for DVDD33 and VCAP12. 

The VDD33OV/VDD12OV and VDD33UV/VDD12UV flags are available in the NMIF register, to indicate 
whether the 3.3V/1.2V domain is higher or lower than the pre-set thresholds. The VDD33OV/VDD12OV 
and VDD33UV/VDD12UV events can generate an interrupt if enabled. 

The BOD33CTL and BOD12CTL registers determine how to set the over-voltage and under-voltage 
thresholds. The NMIE register enables the 3.3V/1.2V domain over-voltage and under-voltage events to 
trigger NMI interrupts. The RSTEVTEN register enables reset upon the 3.3V/1.2V domain over-voltage 
and under-voltage events. 

Figure 2-10 and Figure 2-11 shows the 3.3V and 1.2V domain brown-out detector structure. 
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Figure 2-10: 3.3V domain brown-out detector diagram 
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Figure 2-11: 1.2V domain brown-out detector diagram 

0

VCAP12

0.94
0.97
0.99
1.02
1.04
1.07
1.10
1.14

VCAP12 UV Detection

BOD12CTL.UVASVTH

1
2
3
4
5
6
7

00.94
0.97
0.99
1.02
1.04
1.07
1.10
1.14

BOD12CTL.UVDEVTH

1
2
3
4
5
6
7

0

VCAP12

1.31
1.33
1.36
1.38
1.41
1.43
1.46
1.49

VCAP12 OV Detection

BOD12CTL.OVASVTH

1
2
3
4
5
6
7

01.31
1.33
1.36
1.38
1.41
1.43
1.46
1.49

BOD12CTL.OVDEVTH

1
2
3
4
5
6
7

NMIE.VDD12UV

0

1
Set

Latch

Clear

NMIC.VDD12UV

NMIF.VDD12UV

NMIE.VDD12OV

0

1
Set

Latch

Clear

NMIC.VDD12OV

NMIF.VDD12OV

 

 

Note:  For proper operation of each BOD: 
1. Lƴ ƻǾŜǊ ǾƻƭǘŀƎŜ ŘŜǘŜŎǘƛƻƴΣ ǘƘŜ лҦм ǘǊŀƴǎƛǘƛƻƴ ǘƘǊŜǎƘƻƭŘ h±!{±¢I ƛƴ .h5оо/¢[ ǊŜƎƛǎǘŜǊ 
ŀƴŘ h±!{±¢I ƛƴ .h5мн/¢[ ǊŜƎƛǎǘŜǊ Ƴǳǎǘ ōŜ ƭŀǊƎŜǊ ǘƘŀƴ мҦл ǘǊŀƴǎƛǘƛƻƴ ǘƘǊŜǎƘƻƭŘ 
h±59±¢I ƛƴ .h5оо/¢[ ǊŜƎƛǎǘŜǊ ŀƴŘ h±59±¢I ƛƴ .h5мн/¢[ ǊŜƎƛǎǘŜǊΦ 

2. Lƴ ǳƴŘŜǊ ǾƻƭǘŀƎŜ ŘŜǘŜŎǘƛƻƴΣ ǘƘŜ лҦм ǘǊŀƴǎƛǘƛƻƴ ǘƘǊŜǎƘƻƭŘ ¦±!{±¢I ƛƴ .h5оо/¢[ ǊŜƎƛǎǘŜǊ 
ŀƴŘ ¦±!{±¢I ƛƴ .h5мн/¢[ ǊŜƎƛǎǘŜǊ Ƴǳǎǘ ōŜ ǎƳŀƭƭŜǊ ǘƘŀƴ мҦл ǘǊŀƴǎƛǘƛƻƴ ǘƘǊŜǎƘƻƭŘ 
¦±59±¢I ƛƴ .h5оо/¢[ ǊŜƎƛǎǘŜǊ ŀƴŘ ¦±59±¢I ƛƴ .h5мн/¢[ ǊŜƎƛǎǘŜǊΦ 
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The 3.3V domain over-voltage or under-voltage interrupt can be generated when DVDD33 rises above 
the over-voltage threshold or when DVDD33 drops below the under-voltage threshold, as shown in 
Figure 2-12. 

Figure 2-12: DVDD33 thresholds 

DVDD33

3.3V over voltage

BOD33CTL.OVASVTH

BOD33CTL.OVDEVTH
hysteresis

DVDD33

3.3V under voltage

BOD33CTL.UVDEVTH

BOD33CTL.UVASVTH
hysteresis
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The 1.2V over-voltage or under-voltage interrupt can be generated when VCAP12 rises above the over-
voltage threshold or when VCAP12 drops below the under-voltage threshold, as shown in Figure 2-13. 

Figure 2-13: VCAP12 thresholds 

VCAP12

1.2V over voltage

BOD12CTL.OVASVTH

BOD12CTL.OVDEVTH
hysteresis

VCAP12

1.2V under voltage

BOD12CTL.UVDEVTH

BOD12CTL.UVASVTH
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2.5 High-voltage over-voltage/under-voltage detectors 

VBAT, DVDD5 and DVDD5EXT are all observed by high voltage brown-out-detection circuit. The reference 
for over voltage or under voltage is listed in Table 26-56 and Table 26-58. Local high-voltage over-
temperature detection reference levels are described in Table 26-56. 

Note that to avoid false triggering due to excessive noise, BOD relies on hysteresis. The concept of 
hysteresis is demonstrated in Figure 2-14. The BOD logic output reacts to the level of the monitored 
voltage, take over voltage as example. If the monitored voltage is larger than the threshold V_OVASVTH, 
then the BOD logic output is logic-high. If the monitored voltage is smaller than V_OVDEVTH, then the 
BOD logic output is logic-low. In the transition region, between V_OVASVTH and V_OVDEVTH, the logic 
output of BOD depends on prior history. If monitored voltage progressed from below V_OVDEVTH 
upwards, the output is low transitioning to high at V_OVASVTH threshold. If monitored voltage 
progressed from above V_OVASVTH downwards, the output is high transitioning to low at V_OVDEVTH 
threshold. The over voltage or under voltage event of BOD output is latched into TZIF0 register described 
in Table 26-48. Note that during powerup or adjustment of BOD settings, a fake over-voltage or under-
voltage pulse can be created. Therefore, after the system is powered up and BOD settings are set, the 
user should use TZIC0 register of Table 26-46 to clear TZIF0 register before starting to monitor BOD status 
conveyed in TZIF0. 

The signal displayed in Figure 2-14 corresponds to BOD over voltage output. For BOD under voltage 
output, the output curve will look similar, reflected around y-axis, with below V_lo BOD output being 
logic-high, and above V_hi BOD output equal to 0V. 

Figure 2-14: BOD hysteresis illustration 

Monitored voltage

Logic high

BOD OV output

V_OVASVTHV_OVDEVTH  

 

2.6 High voltage module over temperature detectors 

The high voltage module has two over temperature(OT) detectors, one is OT_fatal, and the other is 
OT_warn. Once SPD1179/SPD1176 temperature is higher than OT_fatal, SPD1179/SPD1176 will go to 
sleep mode, as shown in Figure 2-2. If temperature is higher than OT_warn, trip zone interrupt will 
happen. The OT_fatal and OT_warn threshold are described in Table 26-56. 
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2.7 System wake up 

-  [Lb ǿŀƪŜ ǳǇΥ 
ü ¦ǎŜ ǘƘŜ ƭƻǿ ƭŜǾŜƭόŀōƻǾŜ мллǳǎύ ƻŦ [Lb Ǉƛƴ ǘƻ ǿŀƪŜ ǳǇ ǎȅǎǘŜƳΦ 

-  ahb ŀǎȅƴŎƘǊƻƴƻǳǎ ǿŀƪŜ ǳǇΥ 
ü ¦ǎŜ ǘƘŜ ƭŜǾŜƭόŀōƻǾŜ рлǳǎΣ ǇƻƭŀǊƛǘȅ ƛǎ ŘŜŦƛƴŜŘ ōȅ ǊŜƎƛǎǘŜǊύ ƻŦ ahb Ǉƛƴ ǘƻ ǿŀƪŜ ǳǇ ǎȅǎǘŜƳΦ ¢ƘŜ 
ǿŀƪŜπǳǇ ǇƻƭŀǊƛǘȅ Ŏŀƴ ōŜ ǎŜƭŜŎǘΦ ¢ƘŜ ŘŜǘŀƛƭ ŘŜǎŎǊƛǇǘƛƻƴ ŦƻǊ ǊŜƎƛǎǘŜǊ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ нсπоуΦ 

-  /ȅŎƭƛŎ ǿŀƪŜǳǇΥ 
ü /ȅŎƭƛŎ ǿŀƪŜǳǇ ǎȅǎǘŜƳΦ ¢ƘŜ ŘŜǘŀƛƭ ŘŜǎŎǊƛǇǘƛƻƴ ŦƻǊ ǊŜƎƛǎǘŜǊ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ нсπосΦ 

-  /ȅŎƭƛŎ ǎŜƴǎŜ DtLh ǿŀƪŜǳǇΥ 
ü !ƴȅ ŜŘƎŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ DtLh Ǉƛƴ ŘǳǊƛƴƎ ŎȅŎƭƛŎπǎŜƴǎŜ ǿƛƴŘƻǿ ǿƛƭƭ ŎŀǳǎŜ ǿŀƪŜπǳǇΦ ¢ƘŜ ŘŜǘŀƛƭ 
ŘŜǎŎǊƛǇǘƛƻƴ ŦƻǊ ǊŜƎƛǎǘŜǊ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ нсπопΦ DtLh ǎŜƭŜŎǘƛƻƴ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ нпπссΦ ahb 
ƛƴǇǳǘ Ŏŀƴ ōŜ ǳǎŜŘ ƛƴ ǘƘƛǎ ǿŀƪŜπǳǇ ǘƘǊƻǳƎƘ DtLhнт ŀǎ CƛƎǳǊŜ нсπм ǎƘƻǿƴΦ ²ƘŜƴ ǳǎƛƴƎ ǘƘƛǎ ŦŜŀǘǳǊŜΣ 
ahb ŀǎȅƴŎƘǊƻƴƻǳǎ ǿŀƪŜ ǳǇ Ƴǳǎǘ ōŜ ŘƛǎŀōƭŜΦ 

Table 2-1: Wake-up source description 

Wake-up Source Stop mode Sleep mode 

LIN Y Y 

MON Y Y 

Cyclic Y Y 

Cyclic sense GPIO Y N 

 

Note:  In stop mode, XRSTn is also a valid source. If XRSTn is low level, chip will wake-up as system 
reset. 
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2.8 Registers 

2.8.1 MCU Power register map 

Table 2-2: POWER Module Base Address 

Peripheral Module Base Address 

POWER 0x4000 0100 

Table 2-3: POWER Register Map 

Register Offset Description Reset Value 

LDOCTL* 0x0   Power Control Register 0x00000007 

BOD33CTL* 0x4   3.3V BOD Control Register 0x06070100 

BOD12CTL* 0x8   1.2V BOD Control Register 0x06070100 

PWRMODECMD* 0xC   Power Mode Command Register 0x00000000 

PWRREGKEY 0x10  Power Register Write-Allow Key Register 0x1ACCE551 

 

Note: Registers marked with * are write-allowed only when the PWRREGKEY=0x1ACCE551. 
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2.8.2 MCU Power registers 

2.8.2.1 Power Control Register (LDOCTL) 

Table 2-4: Power Control Register (LDOCTL) Layout 

LDOCTL (Power Control Register)     Offset: 0x0       Default: 0x00000007 
Access: POWER->LDOCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED VOUT 

Table 2-5: Power Control Register (LDOCTL) Description 

Bits Field Name Type Reset Description 

31:4 RESERVED_31_4 RO 0x0 Reserved. 

3:0 VOUT RW 0x7 

1.2V LDO output voltage 
The output will be saturated at the minimum 
voltage when the code goes lower below certain 
code (usually <4). 
The output will be saturated at the maximum 
voltage when the code goes above certain code 
(usually>11). 
The exact threshold various from chip to chip. 
0000: 1.06V 
0001: 1.08V 
0010: 1.10V 
0011: 1.12V 
0100: 1.14V 
0101: 1.16V 
0110: 1.18V 
0111: 1.20V 
1000: 1.22V 
1001: 1.24V 
1010: 1.26V 
1011: 1.28V 
1100: 1.30V 
1101: 1.32V 
1110: 1.34V 
1111: 1.36V 
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2.8.2.2 3.3V BOD Control Register (BOD33CTL) 

Table 2-6: 3.3V BOD Control Register (BOD33CTL) Layout 

BOD33CTL (3.3V BOD Control Register)     Offset: 0x4       Default: 0x06070100 
Access: POWER->BOD33CTL 

31 30 29 28 27 26 25 24 

RESERVED OVDEVTH 

23 22 21 20 19 18 17 16 

RESERVED OVASVTH 

15 14 13 12 11 10 9 8 

RESERVED UVDEVTH 

7 6 5 4 3 2 1 0 

RESERVED UVASVTH 

Table 2-7: 3.3V BOD Control Register (BOD33CTL) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 OVDEVTH RW 0x6 

Select the threshold voltage to deassert 
VDD33OV when 3.3V supply is going low 
000: 3.31V 
001: 3.42V 
010: 3.53V 
011: 3.66V 
100: 3.79V 
101: 3.93V 
110: 4.08V 
111: 4.24V 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 OVASVTH RW 0x7 

Select the threshold voltage to assert VDD33OV 
when 3.3V supply is going high 
000: 3.31V 
001: 3.42V 
010: 3.53V 
011: 3.66V 
100: 3.79V 
101: 3.93V 
110: 4.08V 
111: 4.24V 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 UVDEVTH RW 0x1 

Select the threshold voltage to deassert 
VDD33UV when 3.3V supply is going high 
000: 2.58V 
001: 2.65V 
010: 2.72V 
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Bits Field Name Type Reset Description 
011: 2.79V 
100: 2.86V 
101: 2.94V 
110: 3.03V 
111: 3.12V 

7:3 RESERVED_7_3 RO 0x0 Reserved. 

2:0 UVASVTH RW 0x0 

Select the threshold voltage to assert VDD33UV 
when 3.3V supply is going low 
000: 2.58V 
001: 2.65V 
010: 2.72V 
011: 2.79V 
100: 2.86V 
101: 2.94V 
110: 3.03V 
111: 3.12V 
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2.8.2.3 1.2V BOD Control Register (BOD12CTL) 

Table 2-8: 1.2V BOD Control Register (BOD12CTL) Layout 

BOD12CTL (1.2V BOD Control Register)     Offset: 0x8       Default: 0x06070100 
Access: POWER->BOD12CTL 

31 30 29 28 27 26 25 24 

RESERVED OVDEVTH 

23 22 21 20 19 18 17 16 

RESERVED OVASVTH 

15 14 13 12 11 10 9 8 

RESERVED UVDEVTH 

7 6 5 4 3 2 1 0 

RESERVED UVASVTH 

Table 2-9: 1.2V BOD Control Register (BOD12CTL) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 OVDEVTH RW 0x6 

Select the threshold voltage to deassert 
VDD12OV when 1.2V supply is going low 
000: 1.31V 
001: 1.33V 
010: 1.36V 
011: 1.38V 
100: 1.41V 
101: 1.43V 
110: 1.46V 
111: 1.49V 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 OVASVTH RW 0x7 

Select the threshold voltage to assert VDD12OV 
when 1.2V supply is going high 
000: 1.31V 
001: 1.33V 
010: 1.36V 
011: 1.38V 
100: 1.41V 
101: 1.43V 
110: 1.46V 
111: 1.49V 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 UVDEVTH RW 0x1 

Select the threshold voltage to deassert 
VDD12UV when 1.2V supply is going high 
000: 0.94V 
001: 0.97V 
010: 0.99V 
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Bits Field Name Type Reset Description 
011: 1.02V 
100: 1.04V 
101: 1.07V 
110: 1.10V 
111: 1.14V 

7:3 RESERVED_7_3 RO 0x0 Reserved. 

2:0 UVASVTH RW 0x0 

Select the threshold voltage to assert VDD12UV 
when 1.2V supply is going low 
000: 0.94V 
001: 0.97V 
010: 0.99V 
011: 1.02V 
100: 1.04V 
101: 1.07V 
110: 1.10V 
111: 1.14V 

 

2.8.2.4 Power Mode Command Register (PWRMODECMD) 

Table 2-10: Power Mode Command Register (PWRMODECMD) Layout 

PWRMODECMD (Power Mode Command Register)     Offset: 0xC       Default: 0x00000000 
Access: POWER->PWRMODECMD 

31 30 29 28 27 26 25 24 

KEY 

23 22 21 20 19 18 17 16 

KEY 

15 14 13 12 11 10 9 8 

KEY 

7 6 5 4 3 2 1 0 

KEY 

Table 2-11: Power Mode Command Register (PWRMODECMD) Description 

Bits Field Name Type Reset Description 

31:0 KEY W1S 0x0 
Write 0xA5A51EE9 to make the MCU go to deep-
sleep 
Write 0x5A5A5709 to make the MCU go to stop 
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2.8.2.5 Power Register Write-Allow Key Register (PWRREGKEY) 

Table 2-12: Power Register Write-Allow Key Register (PWRREGKEY) Layout 

PWRREGKEY (Power Register Write-Allow Key Register)     Offset: 0x10      Default: 0x1ACCE551 
Access: POWER->PWRREGKEY 

31 30 29 28 27 26 25 24 

KEY 

23 22 21 20 19 18 17 16 

KEY 

15 14 13 12 11 10 9 8 

KEY 

7 6 5 4 3 2 1 0 

KEY 

Table 2-13: Power Register Write-Allow Key Register (PWRREGKEY) Description 

Bits Field Name Type Reset Description 

31:0 KEY RW 0x1ACCE551 

Write 0x1ACCE551 to unlock protected power 
registers 
Write 0xACCE55CD to unlock PWRMODECMD 
register 

 

2.8.3 High Voltage Module Power registers 

Please see Section 26.6.3 and Section 0 for related register details. 
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3 /ƭƻŎƪǎ ŀƴŘ ǊŜǎŜǘ 

3.1 Reset architecture 

The global active low reset signal of the SPD1179/SPD1176 is a logic NOR of the reset signals from the 
power-on-reset (POR) block, the XRSTn pin and the functional logic. It is further shaped as 
ŀǎȅƴŎƘǊƻƴƻǳǎƭȅ ŀǎǎŜǊǘŜŘ ŀƴŘ ǎȅƴŎƘǊƻƴƻǳǎƭȅ ǊŜƭŜŀǎŜŘ ƛƴ ŜŀŎƘ ǇŜǊƛǇƘŜǊŀƭΩǎ ŎƭƻŎƪ ŘƻƳŀƛƴ ŦƻǊ ǘƛƳƛƴƎ 
integrity as shown in Figure 3-1. The functional reset source can be the memory errors, the brown-out 
detector events, the clock error events, the watchdogs, and the Cortex-M4 SYSRESET request. 

Figure 3-1: Active-low POR reset signal diagram 

Sysreset

WDT1 reset

WDT0 reset

RAM1 ECC multi-bit error

CLKDET error

PLLUNLOCK

VDD33OV

VDD33UV

VDD12OV

VDD12UV
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CLK_xxx

RSTEVTEN

Deglitch

POR
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Global RSTn

ROM ECC multi-bit error

FLASH ECC multi-bit error

RAM0 ECC multi-bit error

 

 
As a diagnosis feature, RSTEVTFLG register records the functional reset events, which can be cleared by 
corresponding bits in RSTEVTCLR register. Besides, the functional reset sources are programmable via 
RSTEVTEN register. Details are shown in Table 24-89 and Table 24-90. 
 

3.2 Pin reset 

The XRSTn pin of the SPD1179/SPD1176 provides super-set global reset for all functional blocks. It is pull-
up internally to make the chip in normal operation mode. The original XRSTn signal goes through a glitch 
filter. To assert a valid reset, the XRSTn pin should be kept low for time longer than typically 500us. 
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Besides, if the XRSTn pin is kept low for more than typically 5 seconds, it will further trigger the reset of 
all analog building blocks, including the 3.3V logic. In this case, it is similar to the power on reset. 

 

3.3 POR reset 

The built-in POR circuits in the SPD1179/SPD1176 guarantee all power up reset sequence requirements 
and make chip easy to use. It will be asserted for about 0.5ms after power up. The global active-low reset 
POR_n will go low whenever power levels of DVDD33 and VCAP12 are below approximately 2.2V and 
0.6V respectively as shown in Figure 3-2. 

Figure 3-2: Active-low POR reset signal timing diagram 

DVDD33

VCAP12

POR_n

~2.2V

~0.6V

~0.5ms ~0.5ms ~0.5ms
 

 

3.4 Clock architecture 

The SPD1179/SPD1176 can be clocked by the internal RC oscillators, ring oscillators, or the PLL. It can 
also be clocked by an external oscillator, or by a crystal attached to the on-chip oscillator circuit. The PLL 
supports high frequency clock from 25MHz to 100MHz while the input frequency for the PLL can be from 
4MHz to 56MHz. Combined with programmable dividers and gating blocks, a flexible clock tree is 
implemented in SPD1179/SPD1176 as shown in Figure 3-3. 
 

Note:  1. .ŜŦƻǊŜ ǳǎƛƴƎ ǘƘŜ ǇŜǊƛǇƘŜǊŀƭ ƳƻŘǳƭŜΣ ǳǎŜǊ ǎƘƻǳƭŘ ŜƴŀōƭŜ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŎƭƻŎƪ ŦƛǊǎǘΦ  
2. ¢ƘŜ ŎƭƻŎƪǎ Ŏŀƴ ōŜ ōǊƻǳƎƘǘ ƻǳǘ ǘƻ DtLhн ŦƻǊ ƻōǎŜǊǾŀǘƛƻƴΦ wŜŦŜǊ ǘƻ ¢ŀōƭŜ пπм ŦƻǊ ŘŜǘŀƛƭǎΦ 
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Figure 3-3: Clock overview 
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3.5 High frequency RC oscillator 

There are two zero-pin oscillators implemented on SPD1179/SPD1176. One has been trimmed for 
minimum frequency variation over temperature and centered at 32MHz. The other is a free-running ring 
oscillator with a typical frequency of 32MHz, which is mainly used for clock safety. 
 

3.6 On-chip crystal oscillator and external clock 

Both on-chip and external modes can be used for the crystal oscillator. For the on-chip mode, a crystal 
needs to be attached with the frequency range from 4MHz to 32MHz as shown in Figure 3-4. 

Amplitude control is implemented in the crystal oscillator to constrain the power dissipated in the crystal, 
thus ensure long term frequency stability. Figure 3-4 shows the structure of the crystal oscillator, it has 
an oscillator working with a crystal and a amplitude control module which is able to sense the amplitude 
between XIN and XOUT pins during oscillation and adjust it to a preset value. 

There are 2 methods provided to control the amplitude of oscillation between XIN and XOUT pins.  
The first one is called open loop amplitude control, with XOCTL.FRCCODEEN=1, it directly controls the 
supply current goes into the oscillator, by setting the register XOCTL.FRCCODE, and max current it can 
source is 2mA. In this mode, customer need to choose the right amount of supply current for safe 
oscillation. 

The second one is called close loop amplitude control. After desired oscillation amplitude is set through 
the register XOCTL.AMP, with 0.32V to 1.33V amplitude voltage selectable, amplitude control module 
will sense the oscillation amplitude between XIN and XOUT and compare it with the preset value. If the 



 RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1 

©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 81 of 972 

SPIN TROL

oscillation amplitude is smaller or bigger than set amplitude, logic engine will increase the bias current 
until it reaches to the pre-set amplitude within one amplitude voltage level defined in XOCTL.AMP. For 
each calibration step to tune the amplitude, certain clock period needs to be wait to make sure control 
loop stability, this clock period can be adjusted through register XOCTL.ACTLPRD, and default code=2 
with 8192 clock cycle is recommended, this value should be in the same order of magnitude as the 
ŎǊȅǎǘŀƭΩǎ v ǾŀƭǳŜΦ wƛƎƘǘ ŀŦǘŜǊ ·h ƛǎ ŜƴŀōƭŜŘΣ ŀ ǇǎŜǳŘƻ-random noise is injected in the XIN pin with a 69.6us 
duration. After that DAC current can be set by selecting the 4 MSB through the register XOCTL.INITCODE, 
whose value is recommended to be set to the maximum for a safe start up. If user already know roughly 
the final control code after amplitude calibration, XOCTL.OPCODE which defines the 4 MSB code one 
update clock period after starting up can be set to close to the final value and reduce the calibration 
time. After calibration, if for whatever reason the amplitude is out of pre-set range, the calibration 
procedure will start all over again. To avoid mis triggering the calibration procedure, XOCTL.ACTLRELAX 
register can be set to 1 which will increase the triggering window of the amplitude calibration. 
Finally, external modes is provided. If XOCTL.BYPASS=1, crystal oscillator clock output will follow XIN 
input as shown in Figure 3-5. 

Figure 3-4: On-chip crystal oscillator 
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Figure 3-5: External clock 
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Note:  If the CLK_XO is used as reference for PLL, the external clock frequency should be within from 
4MHz to 56MHz. 

 

3.7 PLL clock 

The architecture of the phase-locked loop in SPD1179/SPD1176 is shown in Figure 3-6. It can take the 
clock from RCO or crystal oscillator as input reference. While the loop is locked, the VCO frequency will 
be from 400MHz to 600MHz. It is then divided down by programmable divider to provide typically 25MHz 
to 100MHz clock. The output frequency is given by: 

Ὢ
Ὢ

ὔὍὔ

ὔὊὄ

φυυσφ

ρ

ὔὕὟὝρ
 

Figure 3-6: PLL clock overview 
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3.7.1 Reference input and divider 

The PLL is designed to take input reference clock frequency (fREF) from 4MHz to 56MHz, while the 
reference clock at PFD input (fPFD) is from 4MHz to 8MHz. Therefore, the input dividing ratio (fREF/ fPFD) 
should be configured according to Table 3-1. Here, NIN is the 1st register control the user needs to derive. 

Table 3-1: Input dividing ratio configuration 

Input Frequency (MHz) Input Dividing Ratio (NIN = fREF/ fPFD) 

4~8 1 

8~16 2 

16~24 3 

24~32 4 

32~40 5 

40~48 6 

48~56 7 

 

3.7.2 Output divider 

The tuning range of the VCO is designed to be 400MHz to 600MHz. Combined with the output divider, 
the output clock frequency at CLK_PLL is shown in Table 3-2. Here, NOUT is the 2nd register control the 
user needs to derive. 

Table 3-2: Output dividing ratio and clock frequency 

Desired Output Frequency Dividing Ratio (NOUT+1) 

75MHz ~ 100MHz 6 

50MHz ~ 75MHz 8 

37.5MHz ~ 50MHz 12 

25MHz ~ 37.5MHz 16 

 

3.7.3 Feedback divider 

Based on the criterion on NIN & NOUT derived from Table 3-1 and Table 3-2, the user can calculate the 
3rd register control as: 

ὔὊὄ
Ὢ ὔὕὟὝρ

Ὢ ὔὍὔ
φυυσφ 

3.7.4 PLL unlock detection 

A loop unlock detector is included in the phase-frequency detector (PFD) of SPD1179/SPD1176 to 
provide the diagnosis information for PLL locking status. For the two clocks at the PFD input, if there are 
two or more rising edges of one clock appears between the two adjacent rising edges of the other clock, 
internal PLLFAST/PLLSLOW pulse will be generated. These pulses will update the corresponding bit in 
CLKSTS register. The status bit can be cleared via write a 1 to NMIC.PLLUNLOCK. Figure 3-7 illustrates a 
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timing diagram for the scenario that reference clock is faster than the divider clock and CLKSTS.PLLSLOW 
bit is updated. 

During the initial locking or a significant change on the feedback dividing ratio of a locked PLL, the 
frequency of the reference clock and divider clock are different and there will be inevitable PLLFAST or 
PLLSLOW events latched into CLKSTS register. To avoid false alarm, it should wait some time (about 20us) 
for the loop to be settled and then assert an NMIC.PLLUNLOCK to clear the latched status and enable 
interrupt upon PLL unlock event via NMIE.PLLUNLOCK if wanted. Neither CLKSTS.PLLFAST nor 
CLKSTS.PLLSLOW will be set afterwards if the PLL is locked. 

Figure 3-7: PLL unlock detection timing diagram example (FREF > FDIV) 
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3.8 Clock safety 

The SPD1179/SPD1176 provides clock cross-detection circuits for clock safety concern. As shown in 
Figure 3-8, reference clock and detected clock are selected independently. Each of them will go through 
a binary divider to get the RCLK and DCLK. The RCLK is used to generate the time window, during which 
period the DCLK is counting. When the counting window is finished, the final value of DCLK counter is 
latched into CLKDETCNT register. The counted value is also compared with the high and low threshold 
given in CLKDETCTH register and the error status is latched into NMIF.CLKDETERR if the value is out of 
the boundary. It further triggers a CPU interrupt or a PWM trip-zone event if as enabled by corresponding 
bit in NMIE and CLKTZE registers. The DCLK can be brought out to GPIO2 by setting GPIO2.MUXSEL=1. 
Refer to Table 4-1 for the details. 

Figure 3-8: Clock cross-detection 
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3.9 Registers 

3.9.1 Clock register map 

Table 3-3: CLOCK Module Base Address 

Peripheral Module Base Address 

CLOCK 0x4000 0200 

Table 3-4: CLOCK Register Map 

Register Offset Description Reset Value 

CLKSTS 0x00  Clock Status Register 0x00000003 

RCOCTL* 0x04  RCO Control Register 0x00000001 

XOCTL* 0x08  Crystal Oscillator Control Register 0x00007F58 

PLLCTL0* 0x0C  PLL Control Register 0 0x00000270 

PLLCTL1* 0x10  PLL Control Register 1 0x2C4B0000 

CLKDETCTL* 0x14  Clock Detection Control Register 0x00000000 

CLKDETCTH* 0x18  Clock Detection Counter Threshold Register 0x00000000 

CLKDETCNT 0x1C  Clock Detection Counter Register 0x00000000 

CLKTZE* 0x20  Clock Trip-zone Event Enable Register 0x00000000 

SYSCLKCTL* 0x24  System Clock Control Register 0x00000000 

DGCLKCTL* 0x28  Deglitch Clock Control Register 0x00000200 

WDT0CLKCTL* 0x2C  WDT0 Clock Control Register 0x00000000 

WDT1CLKCTL* 0x30  WDT1 Clock Control Register 0x01000000 

PERICLKEN* 0x34  Peripheral Clock Enable Register 0x00000000 

PERICLKSTS 0x38  Peripheral Clock Status Register 0x0000F000 

CLKREGKEY 0x3C  Clock Register Write-Allow Key Register 0x1ACCE551 

 

Note: Registers marked with * are write-allowed only when the CLKREGKEY=0x1ACCE551. 
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3.9.2 Clock registers 

3.9.2.1 Clock Status Register (CLKSTS) 

Table 3-5: Clock Status Register (CLKSTS) Layout 

CLKSTS (Clock Status Register)     Offset: 0x0       Default: 0x00000003 
Access: CLOCK->CLKSTS 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED CLKDETERR 

7 6 5 4 3 2 1 0 

PLLSLOW PLLFAST VCOFREQVLD VCOFREQ PLLRDY XORDY ROSCRDY RCORDY 

Table 3-6: Clock Status Register (CLKSTS) Description 

Bits Field Name Type Reset Description 

31:9 RESERVED_31_9 RO 0x0 Reserved. 

8 CLKDETERR RO 0x0 

Indicate error detected by CLKDET 

0: No clock error is detected 
1: Clock error is detected 

7 PLLSLOW RO 0x0 

Indicate PLL is unlocked and slower than expected. 

Possible reason can be: 
1. fREF/NIN*NFB/65536 is higher than maximum VCO 

free-running frequency 
2. VCO fails to oscillate 
3. Malfunction of feedback divider so that there is no 

output or the equivalent dividing ratio is higher 
than expected 

6 PLLFAST RO 0x0 

Indicate PLL is unlocked and faster than expected. 

Possible reason can be: 
1. fREF/NIN*NFB/65536 is lower than minimum VCO 

free-running frequency 
2. The reference clock input is somehow missing 
3. Malfunction of feedback divider so that the 

equivalent dividing ratio is lower than expected. 

5 VCOFREQVLD RO 0x0 

VCOFREQ flag valid indicator 

0: VCOFREQ is invalid 
1: VCOFREQ is valid 
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Bits Field Name Type Reset Description 

4 VCOFREQ RO 0x0 

VCO frequency flag for trimming 

0: VCO in PLL is too slow 
1: VCO in PLL is too fast 

3 PLLRDY RO 0x0 

PLL clock ready indicator 

0: Not ready 
1: Ready 

2 XORDY RO 0x0 

XO clock ready indicator 

0: Not ready 
1: Ready 

1 ROSCRDY RO 0x1 

ROSC clock ready indicator 

0: Not ready 
1: Ready 

0 RCORDY RO 0x1 

RCO clock ready indicator 

0: Not ready 
1: Ready 
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3.9.2.2 RCO Control Register (RCOCTL) 

Table 3-7: RCO Control Register (RCOCTL) Layout 

RCOCTL (RCO Control Register)     Offset: 0x4       Default: 0x00000001 
Access: CLOCK->RCOCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED RESERVED EN 

Table 3-8: RCO Control Register (RCOCTL) Description 

Bits Field Name Type Reset Description 

31:2 RESERVED_31_2 RO 0x0 Reserved. 

1 RESERVED_1 RW 0x0 Reserved. 

0 EN RW 0x1 

RCO enable 

0: Disable 
1: Enable 
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3.9.2.3 Crystal Oscillator Control Register (XOCTL) 

Table 3-9: Crystal Oscillator Control Register (XOCTL) Layout 

XOCTL (Crystal Oscillator Control Register)     Offset: 0x8       Default: 0x00007F58 
Access: CLOCK->XOCTL 

31 30 29 28 27 26 25 24 

CURRENT FEEDPIN BYPASS NINJLEN FRCCODEEN FRCCODE 

23 22 21 20 19 18 17 16 

FRCCODE 

15 14 13 12 11 10 9 8 

OPCODE INITCODE 

7 6 5 4 3 2 1 0 

ACTLPRD ACTLRELAX AMP EN 

Table 3-10: Crystal Oscillator Control Register (XOCTL) Description 

Bits Field Name Type Reset Description 

31 CURRENT RW 0x0 

Current bias option 

0: 1x current 
1: 2x current 

30 FEEDPIN RW 0x0 

Pin select in bypass mode 

0: Apply clock to XIN (GPIO3) pin 
1: Apply clock to XOUT (GPIO4) pin 

29 BYPASS RW 0x0 

Directly feed in the external clock and bypass 
internal circuit 

0: Internal circuit is in normal operation 
1: Internal circuit is bypassed 

28:27 RESERVED_28_27 RW 0x0 Reserved. 

26 FRCCODEEN RW 0x0 

Forced amplitude code enable 

0: Amplitude is controlled by the engine 
1: Amplitude is controlled by FRCCODE bits 

25:16 FRCCODE RW 0x0 Forced amplitude code 

15:12 OPCODE RW 0x7 Estimated amplitude code (4MSBs) in operation 

11:8 INITCODE RW 0xF Amplitude code (4MSBs) during initial startup 

7:5 ACTLPRD RW 0x2 

Amplitdue control code update period 

000: Update DAC code every 2048 clock cycles 
001: Update DAC code every 4096 clock cycles 
010: Update DAC code every 8192 clock cycles 
011: Update DAC code every 16384 clock cycles 
100: Update DAC code every 32768 clock cycles 



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

90 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

Bits Field Name Type Reset Description 
101: Update DAC code every 65536 clock cycles 
110: Update DAC code every 131072 clock cycles 
111: Update DAC code every 262144 clock cycles 

4 ACTLRELAX RW 0x1 

Relax the threshold of amplitude control 

0: Normal threshold 
1: Relaxed threshold 

3:1 AMP RW 0x4 

Oscillation amplitude when locked 

000: 0.32 V 
001: 0.48 V 
010: 0.64 V 
011: 0.77 V 
100: 0.92 V 
101: 1.06 V 
110: 1.19 V 
111: 1.33 V 

0 EN RW 0x0 

Crystal oscillator clock enable 

0: Disable 
1: Enable 
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3.9.2.4 PLL Control Register 0 (PLLCTL0) 

Table 3-11: PLL Control Register 0 (PLLCTL0) Layout 

PLLCTL0 (PLL Control Register 0)     Offset: 0xC       Default: 0x00000270 
Access: CLOCK->PLLCTL0 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED VCOBAND ICP 

7 6 5 4 3 2 1 0 

ICP RCLKSELXO FCALWIN FCALEN EN 

Table 3-12: PLL Control Register 0 (PLLCTL0) Description 

Bits Field Name Type Reset Description 

31:11 RESERVED_31_11 RO 0x0 Reserved. 

10:9 VCOBAND RW 0x1 

PLL VCO band control 

00: roughly 350 ~ 450MHz 
01: roughly 450 ~ 550MHz 
10: roughly 550 ~ 650MHz 
11: roughly 600 ~ 700MHz 

8:4 ICP RW 0x7 

PLL charge pump current setting 

For better stability, it could be set to 
0.96*NFB/(11-VCOBAND), where NFB is the PLL 
feedback factor in real number 

3 RCLKSELXO RW 0x0 

PLL reference clock select 

0: CLK_RCO (RC oscillator) 
1: CLK_XO (Crystal oscillator) 

2 FCALWIN RW 0x0 

PLL frequency calibration time window 
For each calibration cycle, keep it as 1 until 
VCOFREQVLD=1 and release it as 0 

0: Window is disabled 
1: Window is enabled 

1 FCALEN RW 0x0 

PLL frequency calibration enable 

0: Disable 
1: Enable 

0 EN RW 0x0 

PLL enable 

0: Disable 
1: Enable 
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3.9.2.5 PLL Control Register 1 (PLLCTL1) 

Table 3-13: PLL Control Register 1 (PLLCTL1) Layout 

PLLCTL1 (PLL Control Register 1)     Offset: 0x10      Default: 0x2C4B0000 
Access: CLOCK->PLLCTL1 

31 30 29 28 27 26 25 24 

RESERVED NOUT NIN 

23 22 21 20 19 18 17 16 

NFB 

15 14 13 12 11 10 9 8 

NFB 

7 6 5 4 3 2 1 0 

NFB 

Table 3-14: PLL Control Register 1 (PLLCTL1) Description 

Bits Field Name Type Reset Description 

31 RESERVED_31 RO 0x0 Reserved. 

30:27 NOUT RW 0x5 
Set VCO to PLL output clock dividing ratio 
(fVCO/ fPLL) to be (NOUT + 1) 

26:24 NIN RW 0x4 

Input reference clock dividing ratio (fREF/ fPFD) 

001: Set to 1 if fREF is within [4MHz, 8MHz] 
010: Set to 2 if fREF is within (8MHz, 16MHz] 
011: Set to 3 if fREF is within (16MHz, 24MHz] 
100: Set to 4 if fREF is within (24MHz, 32MHz] 
101: Set to 5 if fREF is within (32MHz, 40MHz] 
110: Set to 6 if fREF is within (40MHz, 48MHz] 
111: Set to 7 if fREF is within (48MHz, 56MHz] 

23:0 NFB RW 0x4B0000 
Set feedback dividing ratio (fVCO/ fPFD) to be 
NFB/65536 
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3.9.2.6 Clock Detection Control Register (CLKDETCTL) 

Table 3-15: Clock Detection Control Register (CLKDETCTL) Layout 

CLKDETCTL (Clock Detection Control Register)     Offset: 0x14      Default: 0x00000000 
Access: CLOCK->CLKDETCTL 

31 30 29 28 27 26 25 24 

EN RESERVED DCLKDIV 

23 22 21 20 19 18 17 16 

RESERVED DCLKSEL 

15 14 13 12 11 10 9 8 

RESERVED RCLKDIV 

7 6 5 4 3 2 1 0 

RESERVED RCLKSEL 

Table 3-16: Clock Detection Control Register (CLKDETCTL) Description 

Bits Field Name Type Reset Description 

31 EN RW 0x0 

Clock detection enable 
When disabled, the error events will be cleared 

0: Disable clock detection 
1: Enable clock detection 

30:27 RESERVED_30_27 RO 0x0 Reserved. 

26:24 DCLKDIV RW 0x0 

Detected clock dividing ratio 

000: Divide by 1 
001: Divide by 2 
010: Divide by 4 
011: Divide by 8 
100: Divide by 16 
101: Divide by 32 
110: Divide by 64 
111: Divide by 128 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 DCLKSEL RW 0x0 

Detected clock select 

000: RCO clock 
001: Ring oscillator clock 
010: Crytal oscillator clock 
011: PLL clock 
100: Low power ring oscillator clock 
101: HV clock via ePower TZ0 pin in diagnosis mode 
110: HV clock via ePower TZ1 pin in diagnosis mode 
111: AHB clock, which is also the CPU clock 

15:11 RESERVED_15_11 RO 0x0 Reserved. 
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Bits Field Name Type Reset Description 

10:8 RCLKDIV RW 0x0 

Reference clock dividing ratio 

000: Divide by 1 
001: Divide by 2 
010: Divide by 4 
011: Divide by 8 
100: Divide by 16 
101: Divide by 32 
110: Divide by 64 
111: Divide by 128 

7:3 RESERVED_7_3 RO 0x0 Reserved. 

2:0 RCLKSEL RW 0x0 

Reference clock select 

000: RCO clock 
001: Ring oscillator clock 
010: Crytal oscillator clock 
011: PLL clock 
100: Low power ring oscillator clock 
101: HV clock via ePower TZ0 pin in diagnosis mode 
110: HV clock via ePower TZ1 pin in diagnosis mode 
111: AHB clock, which is also the CPU clock 
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3.9.2.7 Clock Detection Counter Threshold Register (CLKDETCTH) 

Table 3-17: Clock Detection Counter Threshold Register (CLKDETCTH) Layout 

CLKDETCTH (Clock Detection Counter Threshold Register)     Offset: 0x18      Default: 0x00000000 
Access: CLOCK->CLKDETCTH 

31 30 29 28 27 26 25 24 

HI 

23 22 21 20 19 18 17 16 

HI 

15 14 13 12 11 10 9 8 

LO 

7 6 5 4 3 2 1 0 

LO 

Table 3-18: Clock Detection Counter Threshold Register (CLKDETCTH) Description 

Bits Field Name Type Reset Description 

31:16 HI RW 0x0 
Upper counter threshold for clock detect 
If the final counter value > HI, a trip-zone event to PWM 
and an interrupt request to CPU will be generated 

15:0 LO RW 0x0 
Lower counter threshold for clock detect 
If the final counter value < LO, a trip-zone event to PWM 
and an interrupt request to CPU will be generated 
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3.9.2.8 Clock Detection Counter Register (CLKDETCNT) 

Table 3-19: Clock Detection Counter Register (CLKDETCNT) Layout 

CLKDETCNT (Clock Detection Counter Register)     Offset: 0x1C      Default: 0x00000000 
Access: CLOCK->CLKDETCNT 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 3-20: Clock Detection Counter Register (CLKDETCNT) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 Final counter value of the clock detect 
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3.9.2.9 Clock Trip-zone Event Enable Register (CLKTZE) 

Table 3-21: Clock Trip-zone Event Enable Register (CLKTZE) Layout 

CLKTZE (Clock Trip-zone Event Enable Register)     Offset: 0x20      Default: 0x00000000 
Access: CLOCK->CLKTZE 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED CLKDETERR PLLUNLOCK 

Table 3-22: Clock Trip-zone Event Enable Register (CLKTZE) Description 

Bits Field Name Type Reset Description 

31:2 RESERVED_31_2 RO 0x0 Reserved. 

1 CLKDETERR RW 0x0 

CLKDET error trip-zone event enable 

0: CLKDET error will not trigger PWM trip-zone 
1: CLKDET error will trigger PWM trip-zone 

0 PLLUNLOCK RW 0x0 

PLL unlock trip-zone event enable 

0: PLL unlock will not trigger PWM trip-zone 
1: PLL unlock will trigger PWM trip-zone 
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3.9.2.10 System Clock Control Register (SYSCLKCTL) 

Table 3-23: System Clock Control Register (SYSCLKCTL) Layout 

SYSCLKCTL (System Clock Control Register)     Offset: 0x24      Default: 0x00000000 
Access: CLOCK->SYSCLKCTL 

31 30 29 28 27 26 25 24 

RESERVED SRC 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

DIV 

Table 3-24: System Clock Control Register (SYSCLKCTL) Description 

Bits Field Name Type Reset Description 

31:26 RESERVED_31_26 RO 0x0 Reserved. 

25:24 SRC RW 0x0 

Clock source select 

00: RCO 
01: ROSC 
10: XO 
11: PLL 

23:8 RESERVED_23_8 RO 0x0 Reserved. 

7:0 DIV RW 0x0 Set dividing ratio from the source clock to be (DIV+1) 
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3.9.2.11 Deglitch Clock Control Register (DGCLKCTL) 

Table 3-25: Deglitch Clock Control Register (DGCLKCTL) Layout 

DGCLKCTL (Deglitch Clock Control Register)     Offset: 0x28      Default: 0x00000200 
Access: CLOCK->DGCLKCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED PDIV 

7 6 5 4 3 2 1 0 

DIV 

Table 3-26: Deglitch Clock Control Register (DGCLKCTL) Description 

Bits Field Name Type Reset Description 

31:11 RESERVED_31_11 RO 0x0 Reserved. 

10:8 PDIV RW 0x2 

Clock binary pre-dividing ratio from source clock 

000: Divide by 1 
001: Divide by 2 
010: Divide by 4 
011: Divide by 8 
100: Divide by 16 
101: Divide by 32 
110: Divide by 64 
111: Divide by 128 

7:0 DIV RW 0x0 Set overall dividing ratio to be (DIV+1)*2PDIV 
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3.9.2.12 WDT0 Clock Control Register (WDT0CLKCTL) 

Table 3-27: WDT0 Clock Control Register (WDT0CLKCTL) Layout 

WDT0CLKCTL (WDT0 Clock Control Register)     Offset: 0x2C      Default: 0x00000000 
Access: CLOCK->WDT0CLKCTL 

31 30 29 28 27 26 25 24 

RESERVED SRC 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

DIV 

Table 3-28: WDT0 Clock Control Register (WDT0CLKCTL) Description 

Bits Field Name Type Reset Description 

31:26 RESERVED_31_26 RO 0x0 Reserved. 

25:24 SRC RW 0x0 

Clock source select 

00: RCO clock 
01: Ring oscillator clock 
10: Crytal oscillator clock 
11: PLL clock 

23:8 RESERVED_23_8 RO 0x0 Reserved. 

7:0 DIV RW 0x0 Set dividing ratio from the source clock to be (DIV+1) 
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3.9.2.13 WDT1 Clock Control Register (WDT1CLKCTL) 

Table 3-29: WDT1 Clock Control Register (WDT1CLKCTL) Layout 

WDT1CLKCTL (WDT1 Clock Control Register)     Offset: 0x30      Default: 0x01000000 
Access: CLOCK->WDT1CLKCTL 

31 30 29 28 27 26 25 24 

RESERVED SRC 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

DIV 

Table 3-30: WDT1 Clock Control Register (WDT1CLKCTL) Description 

Bits Field Name Type Reset Description 

31:26 RESERVED_31_26 RO 0x0 Reserved. 

25:24 SRC RW 0x1 

Clock source select 

00: RCO clock 
01: Ring oscillator clock 
10: Crystal oscillator clock 
11: PLL clock 

23:8 RESERVED_23_8 RO 0x0 Reserved. 

7:0 DIV RW 0x0 Set dividing ratio from the source clock to be (DIV+1) 
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3.9.2.14 Peripheral Clock Enable Register (PERICLKEN) 

Table 3-31: Peripheral Clock Enable Register (PERICLKEN) Layout 

PERICLKEN (Peripheral Clock Enable Register)     Offset: 0x34      Default: 0x00000000 
Access: CLOCK->PERICLKEN 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED CANCLK I2CCLK SPI1CLK SPI0CLK 

7 6 5 4 3 2 1 0 

UART1CLK UART0CLK TIMER2CLK TIMER1CLK TIMER0CLK ECAPCLK PWMCLK ADCCLK 

Table 3-32: Peripheral Clock Enable Register (PERICLKEN) Description 

Bits Field Name Type Reset Description 

31:12 RESERVED_31_12 RO 0x0 Reserved. 

11 CANCLK RW 0x0 

CAN module clock enable 

0: Disable clock output 
1: Enable clock output 

10 I2CCLK RW 0x0 

I2C module clock enable 

0: Disable clock output 
1: Enable clock output 

9 SPI1CLK RW 0x0 

SPI1 module clock enable 

0: Disable clock output 
1: Enable clock output 

8 SPI0CLK RW 0x0 

SPI0 module clock enable 

0: Disable clock output 
1: Enable clock output 

7 UART1CLK RW 0x0 

UART1 module clock enable 

0: Disable clock output 
1: Enable clock output 

6 UART0CLK RW 0x0 

UART0 module clock enable 

0: Disable clock output 
1: Enable clock output 

5 TIMER2CLK RW 0x0 

TIMER2 module clock enable 

0: Disable clock output 
1: Enable clock output 
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Bits Field Name Type Reset Description 

4 TIMER1CLK RW 0x0 
TIMER1 module clock enable 
0: Disable clock output 
1: Enable clock output 

3 TIMER0CLK RW 0x0 

TIMER0 module clock enable 

0: Disable clock output 
1: Enable clock output 

2 ECAPCLK RW 0x0 

ECAP module clock enable 

0: Disable clock output 
1: Enable clock output 

1 PWMCLK RW 0x0 

PWM module clock enable 

0: Disable clock output 
1: Enable clock output 

0 ADCCLK RW 0x0 

ADC module clock enable 

0: Disable clock output 
1: Enable clock output 
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3.9.2.15 Peripheral Clock Status Register (PERICLKSTS) 

Table 3-33: Peripheral Clock Status Register (PERICLKSTS) Layout 

PERICLKSTS (Peripheral Clock Status Register)     Offset: 0x38      Default: 0x0000F000 
Access: CLOCK->PERICLKSTS 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

WDT1 WDT0 DG AHB CAN I2C SPI1 SPI0 

7 6 5 4 3 2 1 0 

UART1 UART0 TIMER2 TIMER1 TIMER0 ECAP PWM ADC 

Table 3-34: Peripheral Clock Status Register (PERICLKSTS) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15 WDT1 RO 0x1 
Watchdog 1 clock status 
0: Clock is off 
1: Clock is on 

14 WDT0 RO 0x1 
Watchdog 0 clock status 
0: Clock is off 
1: Clock is on 

13 DG RO 0x1 
Deglitch module clock status 
0: Clock is off 
1: Clock is on 

12 AHB RO 0x1 
Bus and CPU clock status 
0: Clock is off 
1: Clock is on 

11 CAN RO 0x0 
CAN module clock status 
0: Clock is off 
1: Clock is on 

10 I2C RO 0x0 
I2C module clock status 
0: Clock is off 
1: Clock is on 

9 SPI1 RO 0x0 
SPI1 module clock status 
0: Clock is off 
1: Clock is on 

8 SPI0 RO 0x0 
SPI0 module clock status 
0: Clock is off 
1: Clock is on 
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Bits Field Name Type Reset Description 

7 UART1 RO 0x0 
UART1 module clock status 
0: Clock is off 
1: Clock is on 

6 UART0 RO 0x0 

UART0 module clock status 

0: Clock is off 
1: Clock is on 

5 TIMER2 RO 0x0 

TIMER2 module clock status 

0: Clock is off 
1: Clock is on 

4 TIMER1 RO 0x0 

TIMER1 module clock status 

0: Clock is off 
1: Clock is on 

3 TIMER0 RO 0x0 

TIMER0 module clock status 

0: Clock is off 
1: Clock is on 

2 ECAP RO 0x0 

ECAP module clock status 

0: Clock is off 
1: Clock is on 

1 PWM RO 0x0 

PWM module clock status 

0: Clock is off 
1: Clock is on 

0 ADC RO 0x0 

ADC module clock status 

0: Clock is off 
1: Clock is on 
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3.9.2.16 Clock Register Write-Allow Key Register (CLKREGKEY) 

Table 3-35: Clock Register Write-Allow Key Register (CLKREGKEY) Layout 

CLKREGKEY (Clock Register Write-Allow Key Register)     Offset: 0x3C      Default: 0x1ACCE551 
Access: CLOCK->CLKREGKEY 

31 30 29 28 27 26 25 24 

KEY 

23 22 21 20 19 18 17 16 

KEY 

15 14 13 12 11 10 9 8 

KEY 

7 6 5 4 3 2 1 0 

KEY 

Table 3-36: Clock Register Write-Allow Key Register (CLKREGKEY) Description 

Bits Field Name Type Reset Description 

31:0 KEY RW 0x1ACCE551 Write 0x1ACCE551 to unlock protected clock registers 
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4 DŜƴŜǊŀƭπǇǳǊǇƻǎŜ Lκh όDtLhύ 

4.1 Overview 

In SPD1179/SPD1176, the I/Os can be divided into the following categories. 

-  оΦо± Lκh ŀƴŘ ƳǳƭǘƛǇƭŜȄŜŘ ǿƛǘƘ ŀƴŀƭƻƎ ƛƴǇǳǘ ŦǳƴŎǘƛƻƴǎ 
ü DtLhл Ϥ DtLhпΣ DtLhну Ϥ DtLhомΥ /ŀƴ ōŜ ǳǎŜŘ ŀǎ ŀƴŀƭƻƎ ƛƴǇǳǘ ŎƘŀƴƴŜƭ л Ϥ у 
ü DtLhос Ϥ DtLhофΥ LƴǘŜǊƴŀƭ Ǉƛƴǎ ǿƘƛŎƘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ŀǎ ǘƘŜ ŘŜŦŀǳƭǘ ŦǳƴŎǘƛƻƴ ƻŦ .9aC ǾƻƭǘŀƎŜ 
ǎŜƴǎƛƴƎ ŦƻǊ ¦πǇƘŀǎŜΣ ±πǇƘŀǎŜΣ ²πǇƘŀǎŜ ŀƴŘ ǘƘŜ ŎƻƳƳƻƴ ƴƻŘŜΦ 

ü DtLhплΥ LƴǘŜǊƴŀƭ Ǉƛƴ ǿƘƛŎƘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ŀǎ ǘƘŜ ŘŜŦŀǳƭǘ ŦǳƴŎǘƛƻƴ ƻŦ ŘƛǾƛŘŜŘ ±.!¢ ǾƻƭǘŀƎŜ 
ǎŜƴǎƛƴƎΦ 

-  оΦо± Lκh ǿƛǘƘ р± ƛƴǇǳǘ ǘƻƭŜǊŀƴŎŜ 
ü DtLhнрΣ DtLhнсΥ ƛƴǘŜǊƴŀƭ ǇƛƴǎΣ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ [Lb ǘǊŀƴǎŎŜƛǾŜǊ όDtLhнр ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ¢·5 
ƻŦ ¦!w¢мΣ DtLhнс ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ w·5ύΦ 

ü DtLhнтΥ LƴǘŜǊƴŀƭ Ǉƛƴǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ahb ƳƻŘǳƭŜΦ 
Among them, GPIO26 and GPIO27 do not go through PINMUX, as shown in Figure 4 1. 

-  ¢ǊǳŜ р± Lκh 
ü DtLhр Ϥ DtLhмуΣ DtLhон Ϥ DtLhорΥ aǳƭǘƛǇƭŜȄŜŘ ǿƛǘƘ ǾŀǊƛƻǳǎ ŦǳƴŎǘƛƻƴǎΦ 
ü DtLhмф Ϥ DtLhнпΥ LƴǘŜǊƴŀƭ Ǉƛƴǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǇǊŜπŘǊƛǾŜǊ ƳƻŘǳƭŜ ŀƴŘ ǎƘƻǳƭŘ ōŜ ŎƻƴŦƛƎǳǊŜŘ 
ŀǎ t²a ƻǳǘǇǳǘΦ 

This chapter describes how these I/O pins are multiplexed so that they can be configured as either 
general-purpose I/Os or any one of the alternative functions. As shown in 

Figure 4-1, the I/O control consists of two parts: 

-  tLba¦· ƳƻŘǳƭŜ 
ü Lκh tŀŘΥ tǳƭƭπǳǇκǇǳƭƭπŘƻǿƴ ŎƻƴǘǊƻƭΣ ƛƴǇǳǘκƻǳǘǇǳǘ ŎƻƴǘǊƻƭ ŀƴŘ ƻǳǘǇǳǘ ŘǊƛǾƛƴƎ ǎǘǊŜƴƎǘƘ ŎƻƴǘǊƻƭ 
ü 5ŜƎƭƛǘŎƘΥ LƴǇǳǘ ŘŜƎƭƛǘŎƘ ŎƻƴǘǊƻƭ 
ü a¦·Υ tƛƴ ƳǳƭǘƛǇƭŜȄƛƴƎ 

-  DtLh ƳƻŘǳƭŜ 
ü DtLh ŦǳƴŎǘƛƻƴ Lt ŎƻƴǘǊƻƭ 

Each I/O pin can be programmed and used independently. And there is one diode from the I/O to VDD 
and one diode from VSS to the I/O for ESD protection as shown in Figure 4-2. 
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Figure 4-1: Block diagram of I/O control 
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4.2 Pin multiplexing (PINMUX) 

The block diagram of the PINMUX is shown in Figure 4-2. Multiplexers are used for each I/O pin to 
support up to 4 function channels. The function channel can be either input or output. If the I/O pin is 
used as input, the output buffer will be disabled and set into high-impedance state. The input buffer is 
disabled only when the I/O is used as analog input to avoid the potential current leakage. For all other 
cases, the input buffer is always enabled. The input signal can also pass through a filter to suppress the 
possible glitches. 

The multiplexing on output function and pull-up/pull-down control is exclusive, and selected by the 
corresponding GPIOx.OCHSEL register field. For example, if GPIO4.OCHSEL=3, pull-up and pull-down 
control for GPIO4 pin is determined by GPIO4.PU[3] and GPIO4.PD[3] respectively, and the output 
function is set to be channel 3. 

The multiplexing on input function for each channel is non-exclusive. Each channel has its own enable 
control via GPIOx.ICHEN[y]. Therefore, it can be determined independently whether the GPIOx input will 
be used as the functional input for channel-y. 
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Figure 4-2: PINMUX block diagram 
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Note: When GPIO3, GPIO4 are operating at XIN and XOUT, the external crystal and internal 
clock circuits are directly connected and there is no input-output relationship as in Figure 
4-2. 
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4.2.1 Deglitch control 

The input deglitching can be enabled by setting register GPIOx.DEGLITCH. Figure 4-3 shows the principle 
of the input deglitch. When the input signal toggles to a new value and holds it for 3 consecutive CLK_DG 
cycles, the output would be updated to the new value, otherwise the output keeps the original value. 

Figure 4-3: Input deglitching 

CLK_DG

0 0 1 0 0 1 1 1 1 0 0 1 0 0 0 0 1Input signal

Signal after deglitch
 

 

4.2.2 I/O alternate functions 

The channel functions for all the I/O pins are summarized in Table 4-1. 

Table 4-1: I/O Pin function channel definition 

Name Type 
Channel (Default channel is highlight in red) 

0 1 2 3 

PIN_GPIO0 3.3V IO GPIO0 ANA_IN0 PWMSOCAO PWMSOCCO 

PIN_GPIO1 3.3V IO GPIO1 ANA_IN1 PWMSOCBO ECAP_APWMO 

PIN_GPIO2 3.3V IO GPIO2 ANA_IN2 CLK_DCLK EPWRTZO 

PIN_GPIO3 3.3V IO GPIO3 ANA_IN3 XIN COMP_MON0 

PIN_GPIO4 3.3V IO GPIO4 ANA_IN4 XIO COMP_MON1 

PIN_GPIO5 5V IO GPIO5 EPWRTZO PWMSOCO ECAP_APWMO 

PIN_GPIO6 5V IO GPIO6 SPI0_SCLK UART1_TXD COMP_MON2 

PIN_GPIO7 5V IO GPIO7 SPI0_SFRM UART1_RXD COMP_MON3 

PIN_GPIO8 5V IO GPIO8 SPI0_MOSI CAN_TXD COMP_MON4 

PIN_GPIO9 5V IO GPIO9 SPI0_MISO CAN_RXD COMP_MON5 

PIN_GPIO10 5V IO GPIO10 UART0_TXD PWM0A I2C_SCL 

PIN_GPIO11 5V IO GPIO11 UART0_RXD PWM0B I2C_SDA 

PIN_GPIO12 5V IO GPIO12 SPI1_SCLK PWM1A PWM3A 

PIN_GPIO13 5V IO GPIO13 SPI1_SFRM PWM1B PWM3B 

PIN_GPIO14 5V IO GPIO14 SPI1_MOSI PWM2A I2C_SCL 

PIN_GPIO15 5V IO GPIO15 SPI1_MISO PWM2B I2C_SDA 

PIN_GPIO16 5V IO GPIO16 UART1_TXD CAN_TXD SPI1_SFRM 

PIN_GPIO17 5V IO GPIO17 UART1_RXD CAN_RXD SPI1_SCLK 

PIN_GPIO18 5V IO GPIO18 PWMSOCO PWMSYNCO ECAP_APWMO 
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Name Type 
Channel (Default channel is highlight in red) 

0 1 2 3 

PIN_GPIO19 5V IO GPIO19 PWM2B PWM0A ECAP_APWMO 

PIN_GPIO20 5V IO GPIO20 PWM2A PWM1A ECAP_APWMO 

PIN_GPIO21 5V IO GPIO21 PWM1B PWM2A ECAP_APWMO 

PIN_GPIO22 5V IO GPIO22 PWM1A PWM0B ECAP_APWMO 

PIN_GPIO23 5V IO GPIO23 PWM0B PWM1B ECAP_APWMO 

PIN_GPIO24 5V IO GPIO24 PWM0A PWM2B ECAP_APWMO 

PIN_GPIO25 3.3V/5V IO GPIO25 UART1_TXD CAN_TXD I2C_SCL 

PIN_GPIO26 3.3V/5V IO GPIO26 UART1_RXD CAN_RXD I2C_SDA 

PIN_GPIO27 3.3V/5V IO GPIO27 - - - 

PIN_GPIO28 3.3V IO GPIO28 ANA_IN5  SPI1_SCLK PWMSOCAO 

PIN_GPIO29 3.3V IO GPIO29 ANA_IN6 SPI1_SFRM PWMSOCBO 

PIN_GPIO30 3.3V IO GPIO30 ANA_IN7 SPI1_MOSI PWMSOCCO 

PIN_GPIO31 3.3V IO GPIO31 ANA_IN8 SPI1_MISO PWMSYNCO 

PIN_GPIO32 5V IO GPIO32 UART1_TXD I2C_SCL COMP_MON6 

PIN_GPIO33 5V IO GPIO33 UART1_RXD I2C_SDA COMP_MON7 

PIN_GPIO34 5V IO GPIO34 CAN_TXD I2C_SCL EPWRTZ0O 

PIN_GPIO35 5V IO GPIO35 CAN_RXD I2C_SDA EPWRTZ1O 

PIN_GPIO36 3.3V IO GPIO36 ANA_IN9(PHU) SPI1_SCLK UART1_TXD 

PIN_GPIO37 3.3V IO GPIO37 ANA_IN10(PHV) SPI1_SFRM UART1_RXD 

PIN_GPIO38 3.3V IO GPIO38 ANA_IN11(PHW) SPI1_MOSI CAN_TXD 

PIN_GPIO39 3.3V IO GPIO39 ANA_IN12(PHC) SPI1_MISO CAN_RXD 

PIN_GPIO40 3.3V IO GPIO40 ANA_ IN13(VBAT) - - 

[1] All GPIO pins can be configured as ECAP input via channel 0 (GPIO function channel) 
[2] In SPD1179/SPD1176, GPIO19 ~ GPIO27, and GPIO36 ~ GPIO40 are internally connected to the High Voltage 

module as shown in Figure 1-1, and not bonded out to the external pin. 

a) DtLhмф Ϥ DtLhнп ŀǊŜ ƛƴǘŜǊƴŀƭƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ tǊŜπ5ǊƛǾŜǊ ƳƻŘǳƭŜΦ 
b) DtLhнрκDtLhнс ŀǊŜ ƛƴǘŜǊƴŀƭƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ [Lb ǘǊŀƴǎŎŜƛǾŜǊΦ 
c) DtLhнт ƛǎ ƛƴǘŜǊƴŀƭƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ahb ƳƻŘǳƭŜΦ 
d) DtLhос Ϥ DtLhоф ŀǊŜ ƛƴǘŜǊƴŀƭƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ .9aC ǎŜƴǎƛƴƎ ƳƻŘǳƭŜΦ 
e) DtLhпл ƛǎ ƛƴǘŜǊƴŀƭƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ±.!¢ ǎŜƴǎƻǊΦ 
¢ƘŜ ŎƘŀƴƴŜƭ ŦǳƴŎǘƛƻƴǎ ŦƻǊ /hatψahbȄ ŀǊŜ ǎǳƳƳŀǊƛȊŜŘ ƛƴ CƛƎǳǊŜ пπпΦ 

[3] Note: GPIO5 is a BOOT pin and must not be configured for any other function, otherwise it will result in a 
constant level on GPIO5, affecting the entry of ISP mode or Flash boot mode. 
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Figure 4-4: Select source of COMP_MONx 
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4.2.3 Loopback path for communication 

To provide loopback test testing on I/O ports, a loopback option is provided for ports with 
communication data functions, including SPIx_MISO, SPIx_MOSI, UARTx_RXD, UARTx_TXD, CAN_RXD, 
CAN_TXD, controlled by the corresponding GPIOx.LPBK register bit. 

When the path is enabled, the output channel selected by GPIOx.OCHSEL will not only output to I/O, but 
also loop back to the input and can be used as input to channel y by GPIOx.ICHEN[y]. 

For example, if both ICHEN[1] and LPBK bit of PINMUX->GPIO10 is 1, the UART0_TXD output to the 
GPIO10 will be looped back to UART0_RXD. 

 

4.2.4 Debug interface 

When TRSTn pin is pulled-down, GPIO15 ~ GPIO18 pins are used as the functional channel controlled by 
the software. When the TRSTn pin is pulled-up, they would be used for the debug interface as defined 
in Table 4-2. 

Table 4-2: Debug interface definition 

Pin Name 
Debug interface signal 

SYSTEM->DBGIFCTL=0 (SWD mode) SYSTEM->DBGIFCTL=1 (JTAG mode) 

GPIO15 Software controlled function channel TDI 

GPIO16 SWV [1] TDO 

GPIO17 SWD TMS 

GPIO18 SWCK TCK 
[1] User can disable SWV output function in SWD mode so as to use GPIO16 for normal function channel by code 

ά/ƻǊŜ5ŜōǳƎ-Ҕ59a/w ϧҐ Ϥόм¦ ғғ нпύΤέΦ Lǘ clears bit 24 for register at 0xE000EDFC. 

 

4.3 GPIO control module (GPIO) 

As shown in Figure 4-5, the GPIO control module consists of level control, direction control, edge 
detection and level detection. 
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Each bit in the register corresponds to a GPIO pin. For ease of use, bitwise control registers are provided 
ǎƻ ǳǎŜǊ Ŏŀƴ ǎƛƳǇƭȅ ǎŜǘ ŎƻƴǘǊƻƭ ōƛǘǎ Ǿƛŀ ǿǊƛǘƛƴƎ м ǘƻ άD{-έ ǊŜƎƛǎǘŜǊ ōƛǘǎ ƻǊ ŎƭŜŀǊ ŎƻƴǘǊƻƭ ōƛǘǎ Ǿƛŀ ǿǊƛǘƛƴƎ м ǘƻ 
άD/-ά ǊŜƎƛǎǘŜǊ ōƛǘǎΦ ²ǊƛǘƛƴƎ л ǘƻ ǘƘese bitwise control registers has no effect. 

Figure 4-5: GPIO block diagram 
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4.3.1 Direction and level control 

All the GPIO pins are used as input by default. The direction of the GPIO pins can be configured by 
programming the GPDR[x]. User can also write 1 to GSDR bits so as to set those pins as output, or write 
1 to GCDR bits so as to set those pins as input. The GPDR register will be updated accordingly. 

When configured as output pin, the output level can be programmed via GPLR[x] or GSLR[x]/GCLR[x] 
registers. No matter what has been written to GPLR[x] or GPDR[x] register, readback from GPLR[x] 
register will always reflect the GPIO ports status, i.e. the level of the I/O pins. 

Please note that cross domain input resampling is applied to avoid logic metastability. Therefore, if the 
level is changed via writing GPLR[x] register for the output pin, the readback from GPLR[x] register will 
not be updated to the written value until 2 AHB clocks later. For this reason, to generate waveform on 
the output I/O pin by software, it is recommended to write GSLR[x] register bits to output high, and write 
GCLR[x] register bits to output low. Coding style via read-modify-write GPLR[x] register does not work as 
expected unless manual delay (i.e. NOP instruction) is inserted after the write. 
 

4.3.2 Edge-triggered interrupt 

As shown in Figure 4-6, both the rising edge event and the falling edge event can be detected on the 
resampled pin input using AHB clock. This feature is enabled when GRER[x] or GFER[x] is set. 
GSRE[x]/GSFE[x] and GCRE[x]/GCFE[x] are bitwise control registers, which can also be used to set or clear 
GREF[x]/GFER[x] register bits. 
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Whenever the rising edge event or the falling edge event is detected on the resampled pin input, it will 
be always latched into the corresponding bit in GRERAWIF[x] or GFERAWIF[x] register. On the contrary, 
the interrupt will not be triggered and latched as GREIF[x] or GFEIF[x] interrupt flag unless it is enabled 
by setting the corresponding bit in GREIE[x] or GFEIE[x]. Write GREIC[x] or GFEIC[x] bit with 1 will clear 
both the latched event flag in GRERAWIF[x]/GFERAWIF[x] and the interrupt flag in GREIF[x] or GFEIF[x]. 

For ease of debug, the rising edge and falling edge event can also be software forced via writing 1 to 
GREIFRC[x] and GFEIFRC[x] register bits. 

The REDGE bit in GGRAWIF register is the global rising edge event flag, which is the logic OR of all 
GRERAWIF bits. Similarly, The FEDGE bit in GGRAWIF register is the global falling edge event flag, which 
is the logic OR of all GFERAWIF bits. The REDGE and FEDGE are ORed to generate the EDGE bit in 
GGRAWIF register. Therefore, whenever the rising edge is detected on any pin input, both REDGE bit and 
EDGE bit of GGRAWIF would be latched as 1. Whenever the falling edge is detected on any pin input, 
both FEDGE bit and EDGE bit of GGRAWIF would be latched as 1. 

Figure 4-6: GPIO edge detect 
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The signals named GRIRQ[x].n and GFIRQ[x].n in Figure 4 6 are interrupt requests triggered by rising and 
falling edges, and they can trigger both rising and falling edge interrupt events, but it is important to 
note that if the value in the GREIF[x] or GFEIF[x] register is 1, it will not be possible to trigger the 
GRIRQ[x].n and GFIRQ[x].n interrupt requests, so remember to clear the GREIF[x] or GFEIF[x] registers 
after interrupt processing is complete. 

 

As shown in Figure 4-7, all the valid interrupt requests are ORed together to generate the final edge-
triggered interrupt to the CPU, and latched to the EDGE bit of the global interrupt flag register GGIF. The 
latched flag can be cleared via writing 1 to EDGE bit of GGIC register. 
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Figure 4-7: GPIO edge-triggered interrupt 
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If PIN x triggers an edge interrupt request first, the interrupt flag register GGIF.EDGE is set to 1 and the 
interrupt is triggered, then the edge interrupt requests of PIN y and PIN z will be pending at the same 
time. 

If the PIN x interrupt service program is executed and writes 1 to the interrupt clear register GGIC.EDGE, 
then the GGIF.EDGE flag bit is cleared to 0. Subsequently, on the next beat of the clock, two actions will 
occur: 

1. the PIN y, PIN z pending request again sets the interrupt flag register GGIF.EDGE flag bit 1 and triggers 
an interrupt; 

2. the PIN x interrupt clear action (writing 1 to the interrupt clear register GGIC.EDGE) will clear the PIN 
y, PIN z pending interrupt request via the inverter. 

To summarize: when one interrupt is responded to, there is only one subsequent interrupt that can be 
responded to, no matter how many other interrupts occur. 

 

As mentioned above, when there are two interrupt requests at the same time, only one interrupt request 
will be responded to. In this case, if you want to handle all the requests, it is recommended to implement 
the ISR program according to the following steps: 

- First read the GREIF or GFEIF register to determine the request to be processed; 

- Process the request according to the request; 

- Clear the GREIF or GFEIF registers according to the requests processed; 

- Clear the GGIF.EDGE bit (otherwise, GPIO edge-triggered interrupt generation will be blocked). 
 

4.3.3 Level-triggered interrupt 

As shown in Figure 4-8, the level event can be detected on the resampled pin input using AHB clock. This 
feature is enabled when GLDE[x] is set. GSLDE[x] and GCLDE[x] are bitwise control registers, which can 
also be used to set or clear GLDE[x] register bits. 

Whenever the level of the resampled pin input is the same as defined in GLPOL[x], it will be regarded as 
a valid level event and always latched into the corresponding bit in GLRAWIF[x] register. On the contrary, 
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the interrupt will not be triggered and latched as GLIF[x] interrupt flag unless it is enabled by setting the 
corresponding bit in GLIE[x]. Write GLIC[x] bit with 1 will clear both the latched event flag in GLRAWIF[x] 
and the interrupt flag in GLIF[x]. 

For ease of debug, the level event can also be software forced via writing 1 to GLIFRC[x] register bits. 

Figure 4-8: GPIO level detect 
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The LEVEL bit in GGRAWIF register is the global level event flag, which is the logic OR of all GLRAWIF bits. 
Therefore, upon the valid level detection on any pin input, LEVEL bit of GGRAWIF would be latched as 1. 

The signals named as GLIRQ[x].n in Figure 4-8 are valid level triggered interrupt requests. They are the 
enabled level event while the corresponding interrupt flag bit in GLIF[x] register is still 0. Namely, only 
the new event can trigger the interrupt. 

Figure 4-9: GPIO level-triggered interrupt 
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As shown in Figure 4-9, all the valid interrupt requests are ORed together to generate the final level-
triggered interrupt to the CPU, and latched to the LEVEL bit of the global interrupt flag register GGIF. The 
latched flag can be cleared via writing 1 to LEVEL bit of GGIC register. 

If PIN x triggers an level interrupt request first, the interrupt flag register GGIF.LEVEL is set to 1 and the 
interrupt is triggered, then the level interrupt requests of PIN y and PIN z will be pending at the same 
time. 

If the PIN x interrupt service program is executed and writes 1 to the interrupt clear register GGIC.LEVEL, 
then the GGIF.LEVEL flag bit is cleared to 0. Subsequently, on the next beat of the clock, two actions will 
occur: 
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1. the PIN y, PIN z pending request again sets the interrupt flag register GGIF.LEVEL flag bit 1 and triggers 
an interrupt; 

2. the PIN x interrupt clear action (writing 1 to the interrupt clear register GGIC.LEVEL) will clear the PIN 
y, PIN z pending interrupt request via the inverter. 

To summarize: when one interrupt is responded to, there is only one subsequent interrupt that can be 
responded to, no matter how many other interrupts occur. 

 

As mentioned above, when there are two interrupt requests at the same time, only one interrupt request 
will be responded to. In this case, if you want to handle all the requests, it is recommended to implement 
the ISR program according to the following steps: 

- First read the GLIF register to determine the request to be processed; 

- Process the request according to the request; 

- Clear the GLIF register according to the requests processed; 

- Clear the GGIF.LEVEL bit (otherwise, GPIO level-triggered interrupt generation will be blocked). 
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4.4 Registers 

4.4.1 PINMUX register map 

Table 4-3: PINMUX Module Base Address 

Peripheral Module Base Address 

PINMUX 0x4000 0300 

Table 4-4: PINMUX Register Map 

Register Offset Description Reset Value 

GPIO0* 0x00  GPIO0 Pin Control Register 0x00010001 

GPIO1* 0x04  GPIO1 Pin Control Register 0x00010001 

GPIO2* 0x08  GPIO2 Pin Control Register 0x00010001 

GPIO3* 0x0C  GPIO3 Pin Control Register 0x00010001 

GPIO4* 0x10  GPIO4 Pin Control Register 0x00010001 

GPIO5* 0x14  GPIO5 Pin Control Register 0x00010100 

GPIO6* 0x18  GPIO6 Pin Control Register 0x05000100 

GPIO7* 0x1C  GPIO7 Pin Control Register 0x05000100 

GPIO8* 0x20  GPIO8 Pin Control Register 0x05000100 

GPIO9* 0x24  GPIO9 Pin Control Register 0x05000100 

GPIO10* 0x28  GPIO10 Pin Control Register 0x0B000100 

GPIO11* 0x2C  GPIO11 Pin Control Register 0x0B000100 

GPIO12* 0x30  GPIO12 Pin Control Register 0x00000100 

GPIO13* 0x34  GPIO13 Pin Control Register 0x00000100 

GPIO14* 0x38  GPIO14 Pin Control Register 0x09000100 

GPIO15* 0x3C  GPIO15 Pin Control Register 0x09000100 

GPIO16* 0x40  GPIO16 Pin Control Register 0x07000100 

GPIO17* 0x44  GPIO17 Pin Control Register 0x07000100 

GPIO18* 0x48  GPIO18 Pin Control Register 0x00010100 

GPIO19* 0x4C  GPIO19 Pin Control Register 0x00000100 

GPIO20* 0x50  GPIO20 Pin Control Register 0x00000100 

GPIO21* 0x54  GPIO21 Pin Control Register 0x00000100 

GPIO22* 0x58  GPIO22 Pin Control Register 0x00000100 

GPIO23* 0x5C  GPIO23 Pin Control Register 0x00000100 

GPIO24* 0x60  GPIO24 Pin Control Register 0x00000100 

GPIO25* 0x64  GPIO25 Pin Control Register 0x0F000100 

GPIO26* 0x68  GPIO26 Pin Control Register 0x0F000100 

GPIO27* 0x6C  GPIO27 Pin Control Register 0x00010100 

GPIO28* 0x70  GPIO28 Pin Control Register 0x00010001 

GPIO29* 0x74  GPIO29 Pin Control Register 0x00010001 

GPIO30* 0x78  GPIO30 Pin Control Register 0x00010001 
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Register Offset Description Reset Value 

GPIO31* 0x7C  GPIO31 Pin Control Register 0x00010001 

GPIO32* 0x80  GPIO32 Pin Control Register 0x07000100 

GPIO33* 0x84  GPIO33 Pin Control Register 0x07000100 

GPIO34* 0x88  GPIO34 Pin Control Register 0x07000100 

GPIO35* 0x8C  GPIO35 Pin Control Register 0x07000100 

GPIO36* 0x90  GPIO36 Pin Control Register 0x09000001 

GPIO37* 0x94  GPIO37 Pin Control Register 0x09000001 

GPIO38* 0x98  GPIO38 Pin Control Register 0x09000001 

GPIO39* 0x9C  GPIO39 Pin Control Register 0x09000001 

GPIO40* 0xA0  GPIO40 Pin Control Register 0x00010001 

COMPMONCTL* 0xA4  Comparator Output Monitor Control Register 0x76543210 

PINMUXREGKEY 0xA8  PINMUX  Register Write-Allow Key Register 0x1ACCE551 

 

Note: Registers marked with * are write-allowed only when the PINMUXREGKEY = 0x1ACCE551. 
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4.4.2 PINMUX registers 

4.4.2.1 GPIO0 Pin Control Register (GPIO0) 

Table 4-5: GPIO0 Pin Control Register (GPIO0) Layout 

GPIO0 (GPIO0 Pin Control Register)     Offset: 0x0       Default: 0x00010001 
Access: PINMUX->GPIO0 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-6: GPIO0 Pin Control Register (GPIO0) Description 

Bits Field Name Type Reset Description 

31:26 RESERVED_31_26 RO 0x0 Reserved. 

25:24 PU RW 0x0 Pull up enable 

23:18 RESERVED_23_18 RO 0x0 Reserved. 

17:16 PD RW 0x1 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 

00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 

Input deglitch 

0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x1 

Output channel select 

00: GPIO0 
01: ANA_IN0 
10: PWM SOCA output for monitor 
11: PWM SOCC output for monitor 
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4.4.2.2 GPIO1 Pin Control Register (GPIO1) 

Table 4-7: GPIO1 Pin Control Register (GPIO1) Layout 

GPIO1 (GPIO1 Pin Control Register)     Offset: 0x4       Default: 0x00010001 
Access: PINMUX->GPIO1 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-8: GPIO1 Pin Control Register (GPIO1) Description 

Bits Field Name Type Reset Description 

31:26 RESERVED_31_26 RO 0x0 Reserved. 

25:24 PU RW 0x0 Pull up enable 

23:18 RESERVED_23_18 RO 0x0 Reserved. 

17:16 PD RW 0x1 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 

00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 

Input deglitch 

0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x1 

Output channel select 

00: GPIO1 
01: ANA_IN1 
10: PWM SOCB output for monitor 
11: ECAP APWM mode output 
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4.4.2.3 GPIO2 Pin Control Register (GPIO2) 

Table 4-9: GPIO2 Pin Control Register (GPIO2) Layout 

GPIO2 (GPIO2 Pin Control Register)     Offset: 0x8       Default: 0x00010001 
Access: PINMUX->GPIO2 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-10: GPIO2 Pin Control Register (GPIO2) Description 

Bits Field Name Type Reset Description 

31:26 RESERVED_31_26 RO 0x0 Reserved. 

25:24 PU RW 0x0 Pull up enable 

23:18 RESERVED_23_18 RO 0x0 Reserved. 

17:16 PD RW 0x1 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 

00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 

Input deglitch 

0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x1 

Output channel select 

00: GPIO2 
01: ANA_IN2 
10: CLK_DCLK 
11: EPWR_TZ output for monitor 

It can be selected from EPWR_TZ0 or EPWR_TZ1 
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4.4.2.4 GPIO3 Pin Control Register (GPIO3) 

Table 4-11: GPIO3 Pin Control Register (GPIO3) Layout 

GPIO3 (GPIO3 Pin Control Register)     Offset: 0xC       Default: 0x00010001 
Access: PINMUX->GPIO3 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-12: GPIO3 Pin Control Register (GPIO3) Description 

Bits Field Name Type Reset Description 

31:26 RESERVED_31_26 RO 0x0 Reserved. 

25:24 PU RW 0x0 Pull up enable 

23:18 RESERVED_23_18 RO 0x0 Reserved. 

17:16 PD RW 0x1 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x1 

Output channel select 
00: GPIO3 
01: ANA_IN3 
10: XIN 
11: COMP_MON0 
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4.4.2.5 GPIO4 Pin Control Register (GPIO4) 

Table 4-13: GPIO4 Pin Control Register (GPIO4) Layout 

GPIO4 (GPIO4 Pin Control Register)     Offset: 0x10      Default: 0x00010001 
Access: PINMUX->GPIO4 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-14: GPIO4 Pin Control Register (GPIO4) Description 

Bits Field Name Type Reset Description 

31:26 RESERVED_31_26 RO 0x0 Reserved. 

25:24 PU RW 0x0 Pull up enable 

23:18 RESERVED_23_18 RO 0x0 Reserved. 

17:16 PD RW 0x1 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x1 

Output channel select 
00: GPIO4 
01: ANA_IN4 
10: XOUT 
11: COMP_MON1 
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4.4.2.6 GPIO5 Pin Control Register (GPIO5) 

Table 4-15: GPIO5 Pin Control Register (GPIO5) Layout 

GPIO5 (GPIO5 Pin Control Register)     Offset: 0x14      Default: 0x00010100 
Access: PINMUX->GPIO5 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-16: GPIO5 Pin Control Register (GPIO5) Description 

Bits Field Name Type Reset Description 

31:25 RESERVED_31_25 RO 0x0 Reserved. 

24 PU RW 0x0 Pull up enable 

23:17 RESERVED_23_17 RO 0x0 Reserved. 

16 PD RW 0x1 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO5 
01: EPWR_TZ output for monitor 
It can be selected from EPWR_TZ0 or EPWR_TZ1 
10: PWM SOC output for monitor 
It is logic OR of PWM_SOCAO, PWM_SOCBO and 
PWM_SOCCO 
11: ECAP APWM mode output 
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4.4.2.7 GPIO6 Pin Control Register (GPIO6) 

Table 4-17: GPIO6 Pin Control Register (GPIO6) Layout 

GPIO6 (GPIO6 Pin Control Register)     Offset: 0x18      Default: 0x05000100 
Access: PINMUX->GPIO6 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-18: GPIO6 Pin Control Register (GPIO6) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x5 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART1 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Channel select 
00: GPIO6 
01: SPI0_SCLK 
10: UART1_TXD 
11: COMP_MON2 
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4.4.2.8 GPIO7 Pin Control Register (GPIO7) 

Table 4-19: GPIO7 Pin Control Register (GPIO7) Layout 

GPIO7 (GPIO7 Pin Control Register)     Offset: 0x1C      Default: 0x05000100 
Access: PINMUX->GPIO7 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-20: GPIO7 Pin Control Register (GPIO7) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x5 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART1 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO7 
01: SPI0_SFRM 
10: UART1_RXD 
11: COMP_MON3 
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4.4.2.9 GPIO8 Pin Control Register (GPIO8) 

Table 4-21: GPIO8 Pin Control Register (GPIO8) Layout 

GPIO8 (GPIO8 Pin Control Register)     Offset: 0x20      Default: 0x05000100 
Access: PINMUX->GPIO8 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-22: GPIO8 Pin Control Register (GPIO8) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x5 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for SPI0 and CAN 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO8 
01: SPI0_MOSI 
10: CAN_TXD 
11: COMP_MON4 
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4.4.2.10 GPIO9 Pin Control Register (GPIO9) 

Table 4-23: GPIO9 Pin Control Register (GPIO9) Layout 

GPIO9 (GPIO9 Pin Control Register)     Offset: 0x24      Default: 0x05000100 
Access: PINMUX->GPIO9 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-24: GPIO9 Pin Control Register (GPIO9) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x5 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for SPI0 and CAN 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO9 
01: SPI0_MISO 
10: CAN_RXD 
11: COMP_MON5 
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4.4.2.11 GPIO10 Pin Control Register (GPIO10) 

Table 4-25: GPIO10 Pin Control Register (GPIO10) Layout 

GPIO10 (GPIO10 Pin Control Register)     Offset: 0x28      Default: 0x0B000100 
Access: PINMUX->GPIO10 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-26: GPIO10 Pin Control Register (GPIO10) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0xB Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART0 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO10 
01: UART0_TXD 
10: PWM0A 
11: I2C_SCL 
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4.4.2.12 GPIO11 Pin Control Register (GPIO11) 

Table 4-27: GPIO11 Pin Control Register (GPIO11) Layout 

GPIO11 (GPIO11 Pin Control Register)     Offset: 0x2C      Default: 0x0B000100 
Access: PINMUX->GPIO11 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-28: GPIO11 Pin Control Register (GPIO11) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0xB Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART0 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO11 
01: UART0_RXD 
10: PWM0B 
11: I2C_SDA 
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4.4.2.13 GPIO12 Pin Control Register (GPIO12) 

Table 4-29: GPIO12 Pin Control Register (GPIO12) Layout 

GPIO12 (GPIO12 Pin Control Register)     Offset: 0x30      Default: 0x00000100 
Access: PINMUX->GPIO12 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-30: GPIO12 Pin Control Register (GPIO12) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0x0 Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:10 RESERVED_15_10 RO 0x0 Reserved. 

9:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO12 
01: SPI1_SCLK 
10: PWM1A 
11: PWM3A 
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4.4.2.14 GPIO13 Pin Control Register (GPIO13) 

Table 4-31: GPIO13 Pin Control Register (GPIO13) Layout 

GPIO13 (GPIO13 Pin Control Register)     Offset: 0x34      Default: 0x00000100 
Access: PINMUX->GPIO13 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-32: GPIO13 Pin Control Register (GPIO13) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0x0 Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:10 RESERVED_15_10 RO 0x0 Reserved. 

9:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO13 
01: SPI1_SFRM 
10: PWM1B 
11: PWM3B 
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4.4.2.15 GPIO14 Pin Control Register (GPIO14) 

Table 4-33: GPIO14 Pin Control Register (GPIO14) Layout 

GPIO14 (GPIO14 Pin Control Register)     Offset: 0x38      Default: 0x09000100 
Access: PINMUX->GPIO14 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-34: GPIO14 Pin Control Register (GPIO14) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0x9 Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for SPI1 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO14 
01: SPI1_MOSI 
10: PWM2A 
11: I2C_SCL 
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4.4.2.16 GPIO15 Pin Control Register (GPIO15) 

Table 4-35: GPIO15 Pin Control Register (GPIO15) Layout 

GPIO15 (GPIO15 Pin Control Register)     Offset: 0x3C      Default: 0x09000100 
Access: PINMUX->GPIO15 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-36: GPIO15 Pin Control Register (GPIO15) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0x9 Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for SPI1 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO15 
01: SPI1_MISO 
10: PWM2B 
11: I2C_SDA 
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4.4.2.17 GPIO16 Pin Control Register (GPIO16) 

Table 4-37: GPIO16 Pin Control Register (GPIO16) Layout 

GPIO16 (GPIO16 Pin Control Register)     Offset: 0x40      Default: 0x07000100 
Access: PINMUX->GPIO16 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-38: GPIO16 Pin Control Register (GPIO16) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0x7 Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART1 and CAN 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO16 
01: UART1_TXD 
10: CAN_TXD 
11: SPI1_SFRM 
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4.4.2.18 GPIO17 Pin Control Register (GPIO17) 

Table 4-39: GPIO17 Pin Control Register (GPIO17) Layout 

GPIO17 (GPIO17 Pin Control Register)     Offset: 0x44      Default: 0x07000100 
Access: PINMUX->GPIO17 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-40: GPIO17 Pin Control Register (GPIO17) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0x7 Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART1 and CAN 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO17 
01: UART1_RXD 
10: CAN_RXD 
11: SPI1_SCLK 

  



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

138 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

4.4.2.19 GPIO18 Pin Control Register (GPIO18) 

Table 4-41: GPIO18 Pin Control Register (GPIO18) Layout 

GPIO18 (GPIO18 Pin Control Register)     Offset: 0x48      Default: 0x00010100 
Access: PINMUX->GPIO18 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-42: GPIO18 Pin Control Register (GPIO18) Description 

Bits Field Name Type Reset Description 

31:25 RESERVED_31_25 RO 0x0 Reserved. 

24 PU RW 0x0 Pull up enable 

23:17 RESERVED_23_17 RO 0x0 Reserved. 

16 PD RW 0x1 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO18 
01: PWM_SOC output for monitor 
It is logic OR of PWM_SOCAO, PWM_SOCBO and 
PWM_SOCCO 
10: PWM_SYNC output for monitor 
11: ECAP APWM mode output 
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4.4.2.20 GPIO19 Pin Control Register (GPIO19) 

Table 4-43: GPIO19 Pin Control Register (GPIO19) Layout 

GPIO19 (GPIO19 Pin Control Register)     Offset: 0x4C      Default: 0x00000100 
Access: PINMUX->GPIO19 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-44: GPIO19 Pin Control Register (GPIO19) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x0 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO19 
01: PWM2B 
10: PWM0A 
11: ECAP APWM mode output 
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4.4.2.21 GPIO20 Pin Control Register (GPIO20) 

Table 4-45: GPIO20 Pin Control Register (GPIO20) Layout 

GPIO20 (GPIO20 Pin Control Register)     Offset: 0x50      Default: 0x00000100 
Access: PINMUX->GPIO20 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-46: GPIO20 Pin Control Register (GPIO20) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x0 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO20 
01: PWM2A 
10: PWM1A 
11: ECAP APWM mode output 
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4.4.2.22 GPIO21 Pin Control Register (GPIO21) 

Table 4-47: GPIO21 Pin Control Register (GPIO21) Layout 

GPIO21 (GPIO21 Pin Control Register)     Offset: 0x54      Default: 0x00000100 
Access: PINMUX->GPIO21 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-48: GPIO21 Pin Control Register (GPIO21) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x0 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO21 
01: PWM1B 
10: PWM2A 
11: ECAP APWM mode output 
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4.4.2.23 GPIO22 Pin Control Register (GPIO22) 

Table 4-49: GPIO22 Pin Control Register (GPIO22) Layout 

GPIO22 (GPIO22 Pin Control Register)     Offset: 0x58      Default: 0x00000100 
Access: PINMUX->GPIO22 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-50: GPIO22 Pin Control Register (GPIO22) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x0 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO22 
01: PWM1A 
10: PWM0B 
11: ECAP APWM mode output 
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4.4.2.24 GPIO23 Pin Control Register (GPIO23) 

Table 4-51: GPIO23 Pin Control Register (GPIO23) Layout 

GPIO23 (GPIO23 Pin Control Register)     Offset: 0x5C      Default: 0x00000100 
Access: PINMUX->GPIO23 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-52: GPIO23 Pin Control Register (GPIO23) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x0 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO23 
01: PWM0B 
10: PWM1B 
11: ECAP APWM mode output 
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4.4.2.25 GPIO24 Pin Control Register (GPIO24) 

Table 4-53: GPIO24 Pin Control Register (GPIO24) Layout 

GPIO24 (GPIO24 Pin Control Register)     Offset: 0x60      Default: 0x00000100 
Access: PINMUX->GPIO24 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-54: GPIO24 Pin Control Register (GPIO24) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x0 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO24 
01: PWM0A 
10: PWM2B 
11: ECAP APWM mode output 
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4.4.2.26 GPIO25 Pin Control Register (GPIO25) 

Table 4-55: GPIO25 Pin Control Register (GPIO25) Layout 

GPIO25 (GPIO25 Pin Control Register)     Offset: 0x64      Default: 0x0F000100 
Access: PINMUX->GPIO25 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-56: GPIO25 Pin Control Register (GPIO25) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0xF Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x1 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART1 and CAN 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO25 
01: UART1_TXD 
10: CAN_TXD 
11: I2C_SCL 
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4.4.2.27 GPIO26 Pin Control Register (GPIO26) 

Table 4-57: GPIO26 Pin Control Register (GPIO26) Layout 

GPIO26 (GPIO26 Pin Control Register)     Offset: 0x68      Default: 0x0F000100 
Access: PINMUX->GPIO26 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-58: GPIO26 Pin Control Register (GPIO26) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0xF Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x1 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART1 and CAN 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO26 
01: UART1_RXD 
10: CAN_RXD 
11: I2C_SDA 
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4.4.2.28 GPIO27 Pin Control Register (GPIO27) 

Table 4-59: GPIO27 Pin Control Register (GPIO27) Layout 

GPIO27 (GPIO27 Pin Control Register)     Offset: 0x6C      Default: 0x00010100 
Access: PINMUX->GPIO27 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED 

Table 4-60: GPIO27 Pin Control Register (GPIO27) Description 

Bits Field Name Type Reset Description 

31:25 RESERVED_31_25 RO 0x0 Reserved. 

24 PU RW 0x0 Pull up enable 

23:17 RESERVED_23_17 RO 0x0 Reserved. 

16 PD RW 0x1 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x1 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:0 RESERVED_4_0 RO 0x0 Reserved. 
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4.4.2.29 GPIO28 Pin Control Register (GPIO28) 

Table 4-61: GPIO28 Pin Control Register (GPIO28) Layout 

GPIO28 (GPIO28 Pin Control Register)     Offset: 0x70      Default: 0x00010001 
Access: PINMUX->GPIO28 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-62: GPIO28 Pin Control Register (GPIO28) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x0 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x1 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x1 

Output channel select 
00: GPIO28 
01: ANA_IN5 
10: SPI1_SCLK 
11: PWM SOCA output for monitor 
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4.4.2.30 GPIO29 Pin Control Register (GPIO29) 

Table 4-63: GPIO29 Pin Control Register (GPIO29) Layout 

GPIO29 (GPIO29 Pin Control Register)     Offset: 0x74      Default: 0x00010001 
Access: PINMUX->GPIO29 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-64: GPIO29 Pin Control Register (GPIO29) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x0 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x1 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:2 RESERVED_4_2 RO 0x0 Reserved. 

1:0 OCHSEL RW 0x1 

Output channel select 
00: GPIO29 
01: ANA_IN6 
10: SPI1_SFRM 
11: PWM SOCB output for monitor 
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4.4.2.31 GPIO30 Pin Control Register (GPIO30) 

Table 4-65: GPIO30 Pin Control Register (GPIO30) Layout 

GPIO30 (GPIO30 Pin Control Register)     Offset: 0x78      Default: 0x00010001 
Access: PINMUX->GPIO30 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-66: GPIO30 Pin Control Register (GPIO30) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x0 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x1 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for SPI1 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x1 

Output channel select 
00: GPIO30 
01: ANA_IN7 
10: SPI1_MOSI 
11: PWM SOCC output for monitor 
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4.4.2.32 GPIO31 Pin Control Register (GPIO31) 

Table 4-67: GPIO31 Pin Control Register (GPIO31) Layout 

GPIO31 (GPIO31 Pin Control Register)     Offset: 0x7C      Default: 0x00010001 
Access: PINMUX->GPIO31 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-68: GPIO31 Pin Control Register (GPIO31) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x0 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x1 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for SPI1 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x1 

Output channel select 
00: GPIO31 
01: ANA_IN8 
10: SPI1_MISO 
11: PWM_SYNC output for monitor 
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4.4.2.33 GPIO32 Pin Control Register (GPIO32) 

Table 4-69: GPIO32 Pin Control Register (GPIO32) Layout 

GPIO32 (GPIO32 Pin Control Register)     Offset: 0x80      Default: 0x07000100 
Access: PINMUX->GPIO32 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-70: GPIO32 Pin Control Register (GPIO32) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x7 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART1 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO32 
01: UART1_TXD 
10: I2C_SCL 
11: COMP_MON6 
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4.4.2.34 GPIO33 Pin Control Register (GPIO33) 

Table 4-71: GPIO33 Pin Control Register (GPIO33) Layout 

GPIO33 (GPIO33 Pin Control Register)     Offset: 0x84      Default: 0x07000100 
Access: PINMUX->GPIO33 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-72: GPIO33 Pin Control Register (GPIO33) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x7 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART1 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO33 
01: UART1_RXD 
10: I2C_SDA 
11: COMP_MON7 
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4.4.2.35 GPIO34 Pin Control Register (GPIO34) 

Table 4-73: GPIO34 Pin Control Register (GPIO34) Layout 

GPIO34 (GPIO34 Pin Control Register)     Offset: 0x88      Default: 0x07000100 
Access: PINMUX->GPIO34 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-74: GPIO34 Pin Control Register (GPIO34) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x7 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for CAN 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO34 
01: CAN_TXD 
10: I2C_SCL 
11: EPWR_TZ0 output for monitor 
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4.4.2.36 GPIO35 Pin Control Register (GPIO35) 

Table 4-75: GPIO35 Pin Control Register (GPIO35) Layout 

GPIO35 (GPIO35 Pin Control Register)     Offset: 0x8C      Default: 0x07000100 
Access: PINMUX->GPIO35 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

RESERVED STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-76: GPIO35 Pin Control Register (GPIO35) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26:24 PU RW 0x7 Pull up enable 

23:19 RESERVED_23_19 RO 0x0 Reserved. 

18:16 PD RW 0x0 Pull down enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10:8 ICHEN RW 0x1 Input channel enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 STRENGTH RW 0x0 

Output Drive Strength (for detailed data, refer to 
the datasheet) 
0: Weak drive strength (approximately 1/10 of 
full drive strength) 
1: Full drive strength 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for CAN 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x0 

Output channel select 
00: GPIO35 
01: CAN_RXD 
10: I2C_SDA 
11: EPWR_TZ1 output for monitor 
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4.4.2.37 GPIO36 Pin Control Register (GPIO36) 

Table 4-77: GPIO36 Pin Control Register (GPIO36) Layout 

GPIO36 (GPIO36 Pin Control Register)     Offset: 0x90      Default: 0x09000001 
Access: PINMUX->GPIO36 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-78: GPIO36 Pin Control Register (GPIO36) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0x9 Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART1 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x1 

Output channel select 
00: GPIO36 
01: ANA_IN9_PHU 
10: SPI1_SCLK 
11: UART1_TXD 
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4.4.2.38 GPIO37 Pin Control Register (GPIO37) 

Table 4-79: GPIO37 Pin Control Register (GPIO37) Layout 

GPIO37 (GPIO37 Pin Control Register)     Offset: 0x94      Default: 0x09000001 
Access: PINMUX->GPIO37 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-80: GPIO37 Pin Control Register (GPIO37) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0x9 Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for UART1 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x1 

Output channel select 
00: GPIO37 
01: ANA_IN10_PHV 
10: SPI1_SFRM 
11: UART1_RXD 
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4.4.2.39 GPIO38 Pin Control Register (GPIO38) 

Table 4-81: GPIO38 Pin Control Register (GPIO38) Layout 

GPIO38 (GPIO38 Pin Control Register)     Offset: 0x98      Default: 0x09000001 
Access: PINMUX->GPIO38 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-82: GPIO38 Pin Control Register (GPIO38) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0x9 Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for SPI1 and CAN 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x1 

Output channel select 
00: GPIO38 
01: ANA_IN11_PHW 
10: SPI1_MOSI 
11: CAN_TXD 
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4.4.2.40 GPIO39 Pin Control Register (GPIO39) 

Table 4-83: GPIO39 Pin Control Register (GPIO39) Layout 

GPIO39 (GPIO39 Pin Control Register)     Offset: 0x9C      Default: 0x09000001 
Access: PINMUX->GPIO39 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED LOOPBACK OCHSEL 

Table 4-84: GPIO39 Pin Control Register (GPIO39) Description 

Bits Field Name Type Reset Description 

31:28 RESERVED_31_28 RO 0x0 Reserved. 

27:24 PU RW 0x9 Pull up enable 

23:20 RESERVED_23_20 RO 0x0 Reserved. 

19:16 PD RW 0x0 Pull down enable 

15:12 RESERVED_15_12 RO 0x0 Reserved. 

11:8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:3 RESERVED_4_3 RO 0x0 Reserved. 

2 LOOPBACK RW 0x0 
Data loopback for SPI1 and CAN 
0: Disable 
1: Enable 

1:0 OCHSEL RW 0x1 

Output channel select 
00: GPIO39 
01: ANA_IN12_PHC 
10: SPI1_MISO 
11: CAN_RXD 
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4.4.2.41 GPIO40 Pin Control Register (GPIO40) 

Table 4-85: GPIO40 Pin Control Register (GPIO40) Layout 

GPIO40 (GPIO40 Pin Control Register)     Offset: 0xA0      Default: 0x00010001 
Access: PINMUX->GPIO40 

31 30 29 28 27 26 25 24 

RESERVED PU 

23 22 21 20 19 18 17 16 

RESERVED PD 

15 14 13 12 11 10 9 8 

RESERVED ICHEN 

7 6 5 4 3 2 1 0 

STRENGTH DEGLITCH RESERVED OCHSEL 

Table 4-86: GPIO40 Pin Control Register (GPIO40) Description 

Bits Field Name Type Reset Description 

31:26 RESERVED_31_26 RO 0x0 Reserved. 

25:24 PU RW 0x0 Pull up enable 

23:18 RESERVED_23_18 RO 0x0 Reserved. 

17:16 PD RW 0x1 Pull down enable 

15:9 RESERVED_15_9 RO 0x0 Reserved. 

8 ICHEN RW 0x0 Input channel enable 

7:6 STRENGTH RW 0x0 

Output driving strength 
00: 5mA 
01: 10mA 
10: 15mA 
11: 20mA 

5 DEGLITCH RW 0x0 
Input deglitch 
0: Disable 
1: Enable 

4:1 RESERVED_4_1 RO 0x0 Reserved. 

0 OCHSEL RW 0x1 
Output channel select 
0: GPIO40 
1: ANA_IN13 
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4.4.2.42 Comparator Output Monitor Control Register (COMPMONCTL) 

Table 4-87: Comparator Output Monitor Control Register (COMPMONCTL) Layout 

COMPMONCTL (Comparator Output Monitor Control Register)     Offset: 0xA4      Default: 
0x76543210 
Access: PINMUX->COMPMONCTL 

31 30 29 28 27 26 25 24 

RESERVED SRC7 RESERVED SRC6 

23 22 21 20 19 18 17 16 

RESERVED SRC5 RESERVED SRC4 

15 14 13 12 11 10 9 8 

RESERVED SRC3 RESERVED SRC2 

7 6 5 4 3 2 1 0 

RESERVED SRC1 RESERVED SRC0 

Table 4-88: Comparator Output Monitor Control Register (COMPMONCTL) Description 

Bits Field Name Type Reset Description 

31 RESERVED_31 RO 0x0 Reserved. 

30:28 SRC7 RW 0x7 

COMP output monitor 7 source select 
000: COMP0L output 
001: COMP0H output 
010: PHCOMPU original output 
011: PHCOMPV original output 
100: PHCOMPW original output 
101: PHCOMPU filtered output 
110: PHCOMPV filtered output 
111: PHCOMPW filtered output 

27 RESERVED_27 RO 0x0 Reserved. 

26:24 SRC6 RW 0x6 

COMP output monitor 6 source select 
000: COMP0L output 
001: COMP0H output 
010: PHCOMPU original output 
011: PHCOMPV original output 
100: PHCOMPW original output 
101: PHCOMPU filtered output 
110: PHCOMPV filtered output 
111: PHCOMPW filtered output 

23 RESERVED_23 RO 0x0 Reserved. 

22:20 SRC5 RW 0x5 

COMP output monitor 5 source select 
000: COMP0L output 
001: COMP0H output 
010: PHCOMPU original output 
011: PHCOMPV original output 
100: PHCOMPW original output 



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

162 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

Bits Field Name Type Reset Description 
101: PHCOMPU filtered output 
110: PHCOMPV filtered output 
111: PHCOMPW filtered output 

19 RESERVED_19 RO 0x0 Reserved. 

18:16 SRC4 RW 0x4 

COMP output monitor 4 source select 
000: COMP0L output 
001: COMP0H output 
010: PHCOMPU original output 
011: PHCOMPV original output 
100: PHCOMPW original output 
101: PHCOMPU filtered output 
110: PHCOMPV filtered output 
111: PHCOMPW filtered output 

15 RESERVED_15 RO 0x0 Reserved. 

14:12 SRC3 RW 0x3 

COMP output monitor 3 source select 
000: COMP0L output 
001: COMP0H output 
010: PHCOMPU original output 
011: PHCOMPV original output 
100: PHCOMPW original output 
101: PHCOMPU filtered output 
110: PHCOMPV filtered output 
111: PHCOMPW filtered output 

11 RESERVED_11 RO 0x0 Reserved. 

10:8 SRC2 RW 0x2 

COMP output monitor 2 source select 
000: COMP0L output 
001: COMP0H output 
010: PHCOMPU original output 
011: PHCOMPV original output 
100: PHCOMPW original output 
101: PHCOMPU filtered output 
110: PHCOMPV filtered output 
111: PHCOMPW filtered output 

7 RESERVED_7 RO 0x0 Reserved. 

6:4 SRC1 RW 0x1 

COMP output monitor 1 source select 
000: COMP0L output 
001: COMP0H output 
010: PHCOMPU original output 
011: PHCOMPV original output 
100: PHCOMPW original output 
101: PHCOMPU filtered output 
110: PHCOMPV filtered output 
111: PHCOMPW filtered output 

3 RESERVED_3 RO 0x0 Reserved. 
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Bits Field Name Type Reset Description 

2:0 SRC0 RW 0x0 

COMP output monitor 0 source select 
000: COMP0L output 
001: COMP0H output 
010: PHCOMPU original output 
011: PHCOMPV original output 
100: PHCOMPW original output 
101: PHCOMPU filtered output 
110: PHCOMPV filtered output 
111: PHCOMPW filtered output 

 

4.4.2.43 PINMUX  Register Write-Allow Key Register (PINMUXREGKEY) 

Table 4-89: PINMUX  Register Write-Allow Key Register (PINMUXREGKEY) Layout 

PINMUXREGKEY (PINMUX  Register Write-Allow Key Register)     Offset: 0xA8      Default: 0x1ACCE551 
Access: PINMUX->PINMUXREGKEY 

31 30 29 28 27 26 25 24 

KEY 

23 22 21 20 19 18 17 16 

KEY 

15 14 13 12 11 10 9 8 

KEY 

7 6 5 4 3 2 1 0 

KEY 

Table 4-90: PINMUX  Register Write-Allow Key Register (PINMUXREGKEY) Description 

Bits Field Name Type Reset Description 

31:0 KEY RW 0x1ACCE551 
Write 0x1ACCE551 to unlock protected pinmux 
registers 
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4.4.3 GPIO register map 

Table 4-91: GPIO Module Base Address 

Peripheral Module Base Address 

GPIO 0x4000 1200 

Table 4-92: GPIO Register Map 

Register Offset Description Reset Value 

GPLR* 0x000  GPIO Pin Level Register n ([0:1])  0x00000000 

GSLR* 0x010  GPIO Pin Output Set Register n ([0:1])  0x00000000 

GCLR* 0x020  GPIO Pin Output Clear Register n ([0:1]) 0x00000000 

GPDR* 0x030  GPIO Pin Direction Register n ([0:1]) 0x00000000 

GSDR* 0x040  GPIO Pin Bitwise Set Direction Register n ([0:1])  0x00000000 

GCDR* 0x050  GPIO Pin Bitwise Clear Direction Register n ([0:1]) 0x00000000 

GRER* 0x060  GPIO Pin Rising Edge Detect Enable Register n ([0:1]) 0x00000000 

GSRE* 0x070  GPIO Pin Bitwise Set Rising Edge Detect Enable Register n ([0:1]) 0x00000000 

GCRE* 0x080  GPIO Pin Bitwise Clear Rising Edge Detect Enable Register n ([0:1]) 0x00000000 

GFER* 0x090  GPIO Pin Falling Edge Detect Enable Register n ([0:1]) 0x00000000 

GSFE* 0x0A0  GPIO Pin Bitwise Set Falling Edge Detect Enable Register n ([0:1]) 0x00000000 

GCFE* 0x0B0  GPIO Pin Bitwise Clear Falling Edge Detect Enable Register n ([0:1]) 0x00000000 

GRERAWIF 0x0C0  GPIO Pin Rising Edge Detect Interrupt Raw Flag Register n ([0:1]) 0x00000000 

GFERAWIF 0x0D0  GPIO Pin Falling Edge Detect Interrupt Raw Flag Register n ([0:1]) 0x00000000 

GREIF 0x0E0  GPIO Pin Rising Edge Triggered Interrupt Flag Register n ([0:1]) 0x00000000 

GFEIF 0x0F0  GPIO Pin Falling Edge Triggered Interrupt Flag Register n ([0:1]) 0x00000000 

GREIE* 0x100 GPIO Pin Rising Edge Triggered Interrupt Enable Register n ([0:1]) 0x00000000 

GFEIE* 0x110 GPIO Pin Falling Edge Triggered Interrupt Enable Register n ([0:1]) 0x00000000 

GREIC 0x120 GPIO Pin Rising Edge Triggered Interrupt Clear Register n ([0:1]) 0x00000000 

GFEIC 0x130 GPIO Pin Falling Edge Triggered Interrupt Clear Register n ([0:1]) 0x00000000 

GREIFRC* 0x140 GPIO Pin Rising Edge Event Force Register n ([0:1]) 0x00000000 

GFEIFRC* 0x150 GPIO Pin Falling Edge Event Force Register n ([0:1]) 0x00000000 

GLDE* 0x160 GPIO Pin Level Detect Enable Register n ([0:1]) 0x00000000 

GSLDE* 0x170 GPIO Pin Bitwise Set Level Detect Enable Register n ([0:1]) 0x00000000 

GCLDE* 0x180 GPIO Pin Bitwise Clear Level Detect Enable Register n ([0:1]) 0x00000000 

GLPOL* 0x190 GPIO Pin Level Detect Polarity Register n ([0:1]) 0x00000000 

GLRAWIF 0x1A0 GPIO Pin Level Detect Interrupt Raw Flag Register n ([0:1]) 0x00000000 

GLIF 0x1B0 GPIO Pin Level-Triggered Interrupt Flag Register n ([0:1]) 0x00000000 
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Register Offset Description Reset Value 

GLIE* 0x1C0 GPIO Pin Level-Triggered Interrupt Enable Register n ([0:1]) 0x00000000 

GLIC 0x1D0 GPIO Pin Level-Triggered Interrupt Clear Register n ([0:1]) 0x00000000 

GLIFRC* 0x1E0 GPIO Pin Level-Triggered Event Force Register n ([0:1]) 0x00000000 

GGRAWIF 0x1F0 GPIO Global Interrupt Raw Flag Register 0x00000000 

GGIF 0x1F4 GPIO Global Interrupt Flag Register 0x00000000 

GGIC 0x1F8 GPIO Global Interrupt Clear Register 0x00000000 

GPIOREGKEY 0x1FC GPIO Register Write-Allow Key Register 0x1ACCE551 

 

Note: Registers marked with * are write-allowed only when the GPIOREGKEY = 0x1ACCE551. 
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4.4.4 GPIO registers 

4.4.4.1 GPIO Pin Level Register n ([0:1]) (GPLR) 

Table 4-93: GPIO Pin Level Register n ([0:1]) (GPLR) Layout 

GPLR (GPIO Pin Level Register n ([0:1]) ) 
Access: GPIO->GPLR                Offset: 0x000                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-94: GPIO Pin Level Register n ([0:1])  (GPLR) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

GPIO pin level 

0: Write a 0 sets the pin level to low 
Read a 0 indicates current pin level is low 

1: Write a 1 sets the pin level to high 
Read a 1 indicates current pin level is high 
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4.4.4.2 GPIO Pin Output Set Register n ([0:1])  (GSLR) 

Table 4-95: GPIO Pin Output Set Register n ([0:1])  (GSLR) Layout 

GSLR (GPIO Pin Output Set Register n ([0:1]) ) 
Access: GPIO->GSLR                Offset: 0x010                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-96: GPIO Pin Output Set Register n ([0:1])  (GSLR) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1S 0x0 

Set GPIO output to high 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 sets output to high. This bit is self-cleared to 0 
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4.4.4.3 GPIO Pin Output Clear Register n ([0:1]) (GCLR) 

Table 4-97: GPIO Pin Output Clear Register n ([0:1]) (GCLR) Layout 

GCLR (GPIO Pin Output Clear Register n ([0:1])) 
Access: GPIO->GCLR                Offset: 0x020                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-98: GPIO Pin Output Clear Register n ([0:1]) (GCLR) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1C 0x0 

Clear GPIO output to low 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 sets output to low. This bit is self-cleared to 0 
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4.4.4.4 GPIO Pin Direction Register n ([0:1]) (GPDR) 

Table 4-99: GPIO Pin Direction Register n ([0:1]) (GPDR) Layout 

GPDR (GPIO Pin Direction Register n ([0:1])) 
Access: GPIO->GPDR                Offset: 0x030                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-100: GPIO Pin Direction Register n ([0:1]) (GPDR) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

Set GPIO direction 

0: Set GPIO as input 
1: Set GPIO as output 
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4.4.4.5 GPIO Pin Bitwise Set Direction Register n ([0:1])  (GSDR) 

Table 4-101: GPIO Pin Bitwise Set Direction Register n ([0:1])  (GSDR) Layout 

GSDR (GPIO Pin Bitwise Set Direction Register n ([0:1]) ) 
Access: GPIO->GSDR                Offset: 0x040                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-102: GPIO Pin Bitwise Set Direction Register n ([0:1])  (GSDR) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1S 0x0 

Set GPDR register bit 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 sets GPDR bit. This bit is self-cleared to 0 
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4.4.4.6 GPIO Pin Bitwise Clear Direction Register n ([0:1]) (GCDR) 

Table 4-103: GPIO Pin Bitwise Clear Direction Register n ([0:1]) (GCDR) Layout 

GCDR (GPIO Pin Bitwise Clear Direction Register n ([0:1])) 
Access: GPIO->GCDR                Offset: 0x050                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-104: GPIO Pin Bitwise Clear Direction Register n ([0:1]) (GCDR) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1C 0x0 

Clear GPDR register bit 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 clears GPDR bit. This bit is self-cleared to 0 
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4.4.4.7 GPIO Pin Rising Edge Detect Enable Register n ([0:1]) (GRER) 

Table 4-105: GPIO Pin Rising Edge Detect Enable Register n ([0:1]) (GRER) Layout 

GRER (GPIO Pin Rising Edge Detect Enable Register n ([0:1])) 
Access: GPIO->GRER                Offset: 0x060                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-106: GPIO Pin Rising Edge Detect Enable Register n ([0:1]) (GRER) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

Enable GPIO rising edge detection 

0: Disable 
1: Enable 

 
  



 RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1 

©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 173 of 972 

SPIN TROL

4.4.4.8 GPIO Pin Bitwise Set Rising Edge Detect Enable Register n ([0:1]) (GSRE) 

Table 4-107: GPIO Pin Bitwise Set Rising Edge Detect Enable Register n ([0:1]) (GSRE) Layout 

GSRE (GPIO Pin Bitwise Set Rising Edge Detect Enable Register n ([0:1])) 
Access: GPIO->GSRE                Offset: 0x070                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-108: GPIO Pin Bitwise Set Rising Edge Detect Enable Register n ([0:1]) (GSRE) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1S 0x0 

Set GRER register bit 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 sets GRER bit. This bit is self-cleared to 0 
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4.4.4.9 GPIO Pin Bitwise Clear Rising Edge Detect Enable Register n ([0:1]) (GCRE) 

Table 4-109: GPIO Pin Bitwise Clear Rising Edge Detect Enable Register n ([0:1]) (GCRE) Layout 

GCRE (GPIO Pin Bitwise Clear Rising Edge Detect Enable Register n ([0:1])) 
Access: GPIO->GCRE                Offset: 0x080                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-110: GPIO Pin Bitwise Clear Rising Edge Detect Enable Register n ([0:1]) (GCRE) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1C 0x0 

Clear GRER register bit 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 clears GRER bit. This bit is self-cleared to 0 
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4.4.4.10 GPIO Pin Falling Edge Detect Enable Register n ([0:1]) (GFER) 

Table 4-111: GPIO Pin Falling Edge Detect Enable Register n ([0:1]) (GFER) Layout 

GFER (GPIO Pin Falling Edge Detect Enable Register n ([0:1])) 
Access: GPIO->GFER                Offset: 0x090                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-112: GPIO Pin Falling Edge Detect Enable Register n ([0:1]) (GFER) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

Enable GPIO falling edge detection 

0: Disable 
1: Enable 
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4.4.4.11 GPIO Pin Bitwise Set Falling Edge Detect Enable Register n ([0:1]) (GSFE) 

Table 4-113: GPIO Pin Bitwise Set Falling Edge Detect Enable Register n ([0:1]) (GSFE) Layout 

GSFE (GPIO Pin Bitwise Set Falling Edge Detect Enable Register n ([0:1]))  
Access: GPIO->GSFE                Offset: 0x0A0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-114: GPIO Pin Bitwise Set Falling Edge Detect Enable Register n ([0:1]) (GSFE) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1S 0x0 

Set GFER register bit 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 sets GFER bit. This bit is self-cleared to 0 
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4.4.4.12 GPIO Pin Bitwise Clear Falling Edge Detect Enable Register n ([0:1]) (GCFE) 

Table 4-115: GPIO Pin Bitwise Clear Falling Edge Detect Enable Register n ([0:1]) (GCFE) Layout 

GCFE (GPIO Pin Bitwise Clear Falling Edge Detect Enable Register n ([0:1])) 
Access: GPIO->GCFE                Offset: 0x0B0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-116: GPIO Pin Bitwise Clear Falling Edge Detect Enable Register n ([0:1]) (GCFE) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1C 0x0 

Clear GFER register bit 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 clear GFER bit. This bit is self-cleared to 0 
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4.4.4.13 GPIO Pin Rising Edge Detect Interrupt Raw Flag Register n ([0:1]) (GRERAWIF) 

Table 4-117: GPIO Pin Rising Edge Detect Interrupt Raw Flag Register n ([0:1]) (GRERAWIF) Layout 

GRERAWIF (GPIO Pin Rising Edge Detect Interrupt Raw Flag Register n ([0:1])) 
Access: GPIO->GRERAWIF                Offset: 0x0C0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-118: GPIO Pin Rising Edge Detect Interrupt Raw Flag Register n ([0:1]) (GRERAWIF) Description 

Bits Field Name Type Reset Description 

31:0 VAL RO 0x0 

GPIO rising edge event flag 

0: No detected rising edge on the GPIO 
1: Rising edge on the GPIO was detected 
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4.4.4.14 GPIO Pin Falling Edge Detect Interrupt Raw Flag Register n ([0:1]) (GFERAWIF) 

Table 4-119: GPIO Pin Falling Edge Detect Interrupt Raw Flag Register n ([0:1]) (GFERAWIF) Layout 

GFERAWIF (GPIO Pin Falling Edge Detect Interrupt Raw Flag Register n ([0:1])) 
Access: GPIO->GFERAWIF                Offset: 0x0D0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-120: GPIO Pin Falling Edge Detect Interrupt Raw Flag Register n ([0:1]) (GFERAWIF) Description 

Bits Field Name Type Reset Description 

31:0 VAL RO 0x0 

GPIO falling edge event flag 

0: No detected falling edge on the GPIO 
1: Falling edge on the GPIO was detected 

 
 
  



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

180 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

4.4.4.15 GPIO Pin Rising Edge Triggered Interrupt Flag Register n ([0:1]) (GREIF) 

Table 4-121: GPIO Pin Rising Edge Triggered Interrupt Flag Register n ([0:1]) (GREIF) Layout 

GREIF (GPIO Pin Rising Edge Triggered Interrupt Flag Register n ([0:1])) 
Access: GPIO->GREIF                Offset: 0x0E0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-122: GPIO Pin Rising Edge Triggered Interrupt Flag Register n ([0:1]) (GREIF) Description 

Bits Field Name Type Reset Description 

31:0 VAL RO 0x0 

Latched GPIO rising edge triggered interrupt flag 

0: The interrupt does not occur for the GPIO 
1: The interrupt occurred for the GPIO 
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4.4.4.16 GPIO Pin Falling Edge Triggered Interrupt Flag Register n ([0:1]) (GFEIF) 

Table 4-123: GPIO Pin Falling Edge Triggered Interrupt Flag Register n ([0:1]) (GFEIF) Layout 

GFEIF (GPIO Pin Falling Edge Triggered Interrupt Flag Register n ([0:1])) 
Access: GPIO->GFEIF                Offset: 0x0F0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-124: GPIO Pin Falling Edge Triggered Interrupt Flag Register n ([0:1]) (GFEIF) Description 

Bits Field Name Type Reset Description 

31:0 VAL RO 0x0 

Latched GPIO falling edge triggered interrupt flag 

0: The interrupt does not occur for the GPIO 
1: The interrupt occurred for the GPIO 
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4.4.4.17 GPIO Pin Rising Edge Triggered Interrupt Enable Register n ([0:1]) (GREIE) 

Table 4-125: GPIO Pin Rising Edge Triggered Interrupt Enable Register n ([0:1]) (GREIE) Layout 

GREIE (GPIO Pin Rising Edge Triggered Interrupt Enable Register n ([0:1])) 
Access: GPIO->GREIE                Offset: 0x100                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-126: GPIO Pin Rising Edge Triggered Interrupt Enable Register n ([0:1]) (GREIE) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

GPIO rising edge triggered interrupt enable 

0: Disable 
1: Enable 
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4.4.4.18 GPIO Pin Falling Edge Triggered Interrupt Enable Register n ([0:1]) (GFEIE) 

Table 4-127: GPIO Pin Falling Edge Triggered Interrupt Enable Register n ([0:1]) (GFEIE) Layout 

GFEIE (GPIO Pin Falling Edge Triggered Interrupt Enable Register n ([0:1])) 
Access: GPIO->GFEIE                Offset: 0x110                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-128: GPIO Pin Falling Edge Triggered Interrupt Enable Register n ([0:1]) (GFEIE) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

GPIO falling edge triggered interrupt enable 

0: Disable 
1: Enable 
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4.4.4.19 GPIO Pin Rising Edge Triggered Interrupt Clear Register n ([0:1]) (GREIC) 

Table 4-129: GPIO Pin Rising Edge Triggered Interrupt Clear Register n ([0:1]) (GREIC) Layout 

GREIC (GPIO Pin Rising Edge Triggered Interrupt Clear Register n ([0:1])) 
Access: GPIO->GREIC                Offset: 0x120                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-130: GPIO Pin Rising Edge Triggered Interrupt Clear Register n ([0:1]) (GREIC) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1C 0x0 

Clear latched rising edge triggered event and interrupt flag 

0: Write a 0 has no effect and always reads back 0. 
1: Write a 1 clears the GRERAWIF bit and GREIF bit. 

This bit is self-cleared to 0. 
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4.4.4.20 GPIO Pin Falling Edge Triggered Interrupt Clear Register n ([0:1]) (GFEIC) 

Table 4-131: GPIO Pin Falling Edge Triggered Interrupt Clear Register n ([0:1]) (GFEIC) Layout 

GFEIC (GPIO Pin Falling Edge Triggered Interrupt Clear Register n ([0:1])) 
Access: GPIO->GFEIC                Offset: 0x130                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-132: GPIO Pin Falling Edge Triggered Interrupt Clear Register n ([0:1]) (GFEIC) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1C 0x0 

Clear latched falling edge triggered event and interrupt flag 

0: Write a 0 has no effect and always reads back 0. 
1: Write a 1 clears the GFERAWIF bit and GFEIF bit. 

This bit is self-cleared to 0. 
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4.4.4.21 GPIO Pin Rising Edge Event Force Register n ([0:1]) (GREIFRC) 

Table 4-133: GPIO Pin Rising Edge Event Force Register n ([0:1]) (GREIFRC) Layout 

GREIFRC (GPIO Pin Rising Edge Event Force Register n ([0:1])) 
Access: GPIO->GREIFRC                Offset: 0x140                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-134: GPIO Pin Rising Edge Event Force Register n ([0:1]) (GREIFRC) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1S 0x0 

Force GPIO rising edge event 

0: Write a 0 has no effect and always reads back 0. 
1: Write a 1 forces a rising edge event on GPIO. 

This bit is self-cleared to 0. 
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4.4.4.22 GPIO Pin Falling Edge Event Force Register n ([0:1]) (GFEIFRC) 

Table 4-135: GPIO Pin Falling Edge Event Force Register n ([0:1]) (GFEIFRC) Layout 

GFEIFRC (GPIO Pin Falling Edge Event Force Register n ([0:1])) 
Access: GPIO->GFEIFRC                Offset: 0x150                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-136: GPIO Pin Falling Edge Event Force Register n ([0:1]) (GFEIFRC) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1S 0x0 

Force GPIO falling edge event 

0: Write a 0 has no effect and always reads back 0. 
1: Write a 1 forces a falling edge event on GPIO. 

This bit is self-cleared to 0. 
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4.4.4.23 GPIO Pin Level Detect Enable Register n ([0:1]) (GLDE) 

Table 4-137: GPIO Pin Level Detect Enable Register n ([0:1]) (GLDE) Layout 

GLDE (GPIO Pin Level Detect Enable Register n ([0:1])) 
Access: GPIO->GLDE                Offset: 0x160                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-138: GPIO Pin Level Detect Enable Register n ([0:1]) (GLDE) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

GPIO level detect enable 

0: Disable 
1: Enable 

 
  



 RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1 

©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 189 of 972 

SPIN TROL

4.4.4.24 GPIO Pin Bitwise Set Level Detect Enable Register n ([0:1]) (GSLDE) 

Table 4-139: GPIO Pin Bitwise Set Level Detect Enable Register n ([0:1]) (GSLDE) Layout 

GSLDE (GPIO Pin Bitwise Set Level Detect Enable Register n ([0:1])) 
Access: GPIO->GSLDE                Offset: 0x170                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-140: GPIO Pin Bitwise Set Level Detect Enable Register n ([0:1]) (GSLDE) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1S 0x0 

Set GLDE register bit 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 sets GLDE bit. This bit is self-cleared to 0 
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4.4.4.25 GPIO Pin Bitwise Clear Level Detect Enable Register n ([0:1]) (GCLDE) 

Table 4-141: GPIO Pin Bitwise Clear Level Detect Enable Register n ([0:1]) (GCLDE) Layout 

GCLDE (GPIO Pin Bitwise Clear Level Detect Enable Register n ([0:1])) 
Access: GPIO->GCLDE                Offset: 0x180                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-142: GPIO Pin Bitwise Clear Level Detect Enable Register n ([0:1]) (GCLDE) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1C 0x0 

Clear GLDE register bit 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 clears GLDE bit. This bit is self-cleared to 0 
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4.4.4.26 GPIO Pin Level Detect Polarity Register n ([0:1]) (GLPOL) 

Table 4-143: GPIO Pin Level Detect Polarity Register n ([0:1]) (GLPOL) Layout 

GLPOL (GPIO Pin Level Detect Polarity Register n ([0:1])) 
Access: GPIO->GLPOL                Offset: 0x190                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-144: GPIO Pin Level Detect Polarity Register n ([0:1]) (GLPOL) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

GPIO level detect polarity 

0: Detected level is valid when low 
1: Detected level is valid when high 
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4.4.4.27 GPIO Pin Level Detect Interrupt Raw Flag Register n ([0:1]) (GLRAWIF) 

Table 4-145: GPIO Pin Level Detect Interrupt Raw Flag Register n ([0:1]) (GLRAWIF) Layout 

GLRAWIF (GPIO Pin Level Detect Interrupt Raw Flag Register n ([0:1])) 
Access: GPIO->GLRAWIF                Offset: 0x1A0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-146: GPIO Pin Level Detect Interrupt Raw Flag Register n ([0:1]) (GLRAWIF) Description 

Bits Field Name Type Reset Description 

31:0 VAL RO 0x0 

Latched GPIO level event flag 

0: Specified level was not detected 
1: Specified level was detected 
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4.4.4.28 GPIO Pin Level-Triggered Interrupt Flag Register n ([0:1]) (GLIF) 

Table 4-147: GPIO Pin Level-Triggered Interrupt Flag Register n ([0:1]) (GLIF) Layout 

GLIF (GPIO Pin Level-Triggered Interrupt Flag Register n ([0:1])) 
Access: GPIO->GLIF                Offset: 0x1B0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-148: GPIO Pin Level-Triggered Interrupt Flag Register n ([0:1]) (GLIF) Description 

Bits Field Name Type Reset Description 

31:0 VAL RO 0x0 

Latched GPIO level-triggered interrupt flag 

0: The interrupt does not occur for the GPIO 
1: The interrupt occurred for the GPIO 
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4.4.4.29 GPIO Pin Level-Triggered Interrupt Enable Register n ([0:1]) (GLIE) 

Table 4-149: GPIO Pin Level-Triggered Interrupt Enable Register n ([0:1]) (GLIE) Layout 

GLIE (GPIO Pin Level-Triggered Interrupt Enable Register n ([0:1])) 
Access: GPIO->GLIE                Offset: 0x1C0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-150: GPIO Pin Level-Triggered Interrupt Enable Register n ([0:1]) (GLIE) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

GPIO level-triggered interrupt enable 

0: Disable 
1: Enable 
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4.4.4.30 GPIO Pin Level-Triggered Interrupt Clear Register n ([0:1]) (GLIC) 

Table 4-151: GPIO Pin Level-Triggered Interrupt Clear Register n ([0:1]) (GLIC) Layout 

GLIC (GPIO Pin Level-Triggered Interrupt Clear Register n ([0:1])) 
Access: GPIO->GLIC                Offset: 0x1D0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-152: GPIO Pin Level-Triggered Interrupt Clear Register n ([0:1]) (GLIC) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1C 0x0 

Clear GPIO level-triggered event and interrupt flag 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 clears the GLRAWIF bit and GLIF bit. 

This bit is self-cleared to 0. 
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4.4.4.31 GPIO Pin Level-Triggered Event Force Register n ([0:1]) (GLIFRC) 

Table 4-153: GPIO Pin Level-Triggered Event Force Register n ([0:1]) (GLIFRC) Layout 

GLIFRC (GPIO Pin Level-Triggered Event Force Register n ([0:1])) 
Access: GPIO->GLIFRC                Offset: 0x1E0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 4-154: GPIO Pin Level-Triggered Event Force Register n ([0:1]) (GLIFRC) Description 

Bits Field Name Type Reset Description 

31:0 VAL W1S 0x0 

Force GPIO level-triggered event 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 forces a GPIO level-triggered event. 

This bit is self-cleared to 0. 
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4.4.4.32 GPIO Global Interrupt Raw Flag Register (GGRAWIF) 

Table 4-155: GPIO Global Interrupt Raw Flag Register (GGRAWIF) Layout 

GGRAWIF (GPIO Global Interrupt Raw Flag Register) 
Access: GPIO->GGRAWIF                Offset: 0x1F0                Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED FEDGE REDGE EDGE LEVEL 

Table 4-156: GPIO Global Interrupt Raw Flag Register (GGRAWIF) Description 

Bits Field Name Type Reset Description 

31:4 RESERVED_31_4 RO 0x0 Reserved. 

3 FEDGE RO 0x0 

Global GPIO falling edge event flag 
This bit is the logic OR of GFERAWIF bits 

0: No falling edge was detected on GPIO 
1: Falling edge was detected on GPIO 

2 REDGE RO 0x0 

Global GPIO rising edge event flag 
This bit is the logic OR of GRERAWIF bits 

0: No rising edge was detected on GPIO 
1: Rising edge was detected on GPIO 

1 EDGE RO 0x0 

Global GPIO edge event flag 
This bit is the logic OR of GRERAWIF and 
GFERAWIF bits 

0: No edge was detected on GPIO 
1: Edge was detected on GPIO 

0 LEVEL RO 0x0 

Global GPIO level event flag 
This bit is the logic OR of GLRAWIF bits 

0: Specified level was not detected on GPIO 
1: Specified level was detected on GPIO 
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4.4.4.33 GPIO Global Interrupt Flag Register (GGIF) 

Table 4-157: GPIO Global Interrupt Flag Register (GGIF) Layout 

GGIF (GPIO Global Interrupt Flag Register) 
Access: GPIO->GGIF                Offset: 0x1F4                Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED EDGE LEVEL 

Table 4-158: GPIO Global Interrupt Flag Register (GGIF) Description 

Bits Field Name Type Reset Description 

31:2 RESERVED_31_2 RO 0x0 Reserved. 

1 EDGE RO 0x0 

Global GPIO edge-triggered interrupt flag 

0: Edge-triggered interrupt does not occur 
1: Edge-triggered interrupt occurred and issued 

to the CPU. Further interrupt will not be 
generated until this bit is cleared. 

0 LEVEL RO 0x0 

Global GPIO level-triggered interrupt flag 

0: Level-triggered interrupt does not occur 
1: Level-triggered interrupt occurred and issued 

to the CPU. Further interrupt will not be 
generated until this bit is cleared. 
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4.4.4.34 GPIO Global Interrupt Clear Register (GGIC) 

Table 4-159: GPIO Global Interrupt Clear Register (GGIC) Layout 

GGIC (GPIO Global Interrupt Clear Register) 
Access: GPIO->GGIC                Offset: 0x1F8                Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED EDGE LEVEL 

Table 4-160: GPIO Global Interrupt Clear Register (GGIC) Description 

Bits Field Name Type Reset Description 

31:2 RESERVED_31_2 RO 0x0 Reserved. 

1 EDGE W1C 0x0 

Global GPIO edge-triggered interrupt clear 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 clears the flag. This bit is self-cleared. 

0 LEVEL W1C 0x0 

Global GPIO level-triggered interrupt clear 

0: Write a 0 has no effect and always reads back 0 
1: Write a 1 clears the flag. This bit is self-cleared. 
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4.4.4.35 GPIO Register Write-Allow Key Register (GPIOREGKEY) 

Table 4-161: GPIO Register Write-Allow Key Register (GPIOREGKEY) Layout 

GPIOREGKEY (GPIO Register Write-Allow Key Register) 
Access: GPIO->GPIOREGKEY                Offset: 0x1FC                Default: 0x1ACCE551 

31 30 29 28 27 26 25 24 

KEY 

23 22 21 20 19 18 17 16 

KEY 

15 14 13 12 11 10 9 8 

KEY 

7 6 5 4 3 2 1 0 

KEY 

Table 4-162: GPIO Register Write-Allow Key Register (GPIOREGKEY) Description 

Bits Field Name Type Reset Description 

31:0 KEY RW 0x1ACCE551 Write 0x1ACCE551 to unlock protected GPIO registers 
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5 LƴǘŜǊǊǳǇǘǎ ŀƴŘ ŜǾŜƴǘǎ 

5.1 Nested vectored interrupt controller (NVIC) 

The Nested Vectored Interrupt Controller (NVIC) is an integral part of ARM Cortex-M4 processor unit. 
Due to a tight coupling with the CPU, it provides the lowest interrupt latency and efficient processing of 
interrupts arrived later. 
 

5.1.1 Features 

The NVIC supports the following features: 

-  ¦Ǉ ǘƻ рп ǾŜŎǘƻǊŜŘ ƛƴǘŜǊǊǳǇǘǎ όƴƻǘ ƛƴŎƭǳŘƛƴƎ ǘƘŜ мс /ƻǊǘŜȄπaп ƛƴǘŜǊǊǳǇǘǎύ 

-  мс ǇǊƻƎǊŀƳƳŀōƭŜ ƛƴǘŜǊǊǳǇǘ ǇǊƛƻǊƛǘȅ ƭŜǾŜƭǎ ŦƻǊ ŜŀŎƘ ƛƴǘŜǊǊǳǇǘ όп ōƛǘǎ ƻŦ ƛƴǘŜǊǊǳǇǘ ǇǊƛƻǊƛǘȅ ŀǊŜ ǳǎŜŘύΦ ! 
ƘƛƎƘŜǊ ƭŜǾŜƭ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ŀ ƭƻǿŜǊ ǇǊƛƻǊƛǘȅΣ ǎƻ ƭŜǾŜƭ л ƛǎ ǘƘŜ ƘƛƎƘŜǎǘ ƛƴǘŜǊǊǳǇǘ ǇǊƛƻǊƛǘȅ 

-  /ƻƴǘǊƻƭǎ ǎȅǎǘŜƳ ŜȄŎŜǇǘƛƻƴǎ ŀƴŘ ǇŜǊƛǇƘŜǊŀƭ ƛƴǘŜǊǊǳǇǘǎ 

-  {ǳǇǇƻǊǘ ŦƻǊ ƛƴǘŜǊǊǳǇǘ ǘŀƛƭπŎƘŀƛƴƛƴƎ ŀƴŘ ƭŀǘŜπŀǊǊƛǾŀƭ 

-  {ǳǇǇƻǊǘ ŦƻǊ ƛƴǘŜǊǊǳǇǘ ƭŀȊȅπǎǘŀŎƪƛƴƎ 

-  {ǳǇǇƻǊǘ ŦƻǊ baL 

 

5.1.2 Interrupt and exception vectors 

When an exception event takes place and is being handled by the Cortex-M4, the processor needs to 
locate the starting address of the exception handler. Therefore, a vector table mechanism is used. The 
vector table is an array of word data inside the system memory, each representing the starting address 
of one exception. The vector table location is controlled by a programmable register in the NVIC called 
the VTOR (address 0xE000ED08). After reset, the VTOR is reset to 0; therefore, the vector table is located 
at address 0x0 after reset. The vector address is arranged according to 4 x the exception number. Table 
5-1 is the vector table for SPD1179/SPD1176. 

Table 5-1: Vector table for SPD1179/SPD1176 

Vector# IRQ# Acronym Priority Description Address Offset 

- - MSP - Initial main stack pointer 0x0000_0000 

1 - Reset 
-3, the 
highest 

Reset vector 0x0000_0004 

2 -14 NMI -2 
Non mask-able interrupt. The 
watchdog timer 0 is linked to the 
NMI vector. 

0x0000_0008 

3 -13 Hard Fault -1 Hard fault 0x0000_000C 

4 -12 MemManage Configurable Memory management 0x0000_00010 

5 -11 Bus Fault Configurable Bus fault 0x0000_0014 

6 -10 Usage Fault Configurable Usage fault 0x0000_0018 

7-10 - - - Reserved 
0x0000_001C ς  
0x0000_002B 



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

202 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

Vector# IRQ# Acronym Priority Description Address Offset 

11 -5 SVCall Configurable Supervisor call 0x0000_002C 

12 -4 Debug Monitor Configurable Debug monitor 0x0000_0030 

13 - - - Reserved 0x0000_0034 

14 -2 PendSV Configurable Pendable service call 0x0000_0038 

15 -1 SysTick Configurable SysTick timer interrupt 0x0000_003C 

16 0 WDT1 Configurable Watchdog timer 1 interrupt 0x0000_0040 

17 1 MEM Configurable 
Memory ECC single-bit error 
interrupt 

0x0000_0044 

18 2 EPWRTZ0 Configurable 
ePower trip-zone event 0 
interrupt 

0x0000_0048 

19 3 EPWRTZ1 Configurable 
ePower trip-zone event 1 
interrupt 

0x0000_004C 

20 4 GPIO_LEVEL Configurable GPIO level-triggered interrupt 0x0000_0050 

21 5 GPIO_EDGE Configurable GPIO edge-triggered interrupt 0x0000_0054 

22 6 UART0 Configurable UART0 interrupt 0x0000_0058 

23 7 SPI0 Configurable SPI0 interrupt 0x0000_005C 

24 8 UART1 Configurable UART1 interrupt 0x0000_0060 

25 9 SPI1 Configurable SPI1 interrupt 0x0000_0064 

26 10 CANTRG0 Configurable CAN Transfer Group 0 interrupt 0x0000_0068 

27 11 CANTRG1 Configurable CAN Transfer Group 1 interrupt 0x0000_006C 

28 12 CANTRG2 Configurable CAN Transfer Group 2 interrupt 0x0000_0070 

29 13 CANTRG3 Configurable CAN Transfer Group 3 interrupt 0x0000_0074 

30 14 CANTRG4 Configurable CAN Transfer Group 4 interrupt 0x0000_0078 

31 15 CANTRG5 Configurable CAN Transfer Group 5 interrupt 0x0000_007C 

32 16 CANTRG6 Configurable CAN Transfer Group 6 interrupt 0x0000_0080 

33 17 CANTRG7 Configurable CAN Transfer Group 7 interrupt 0x0000_0084 

34 18 CANMISC Configurable CAN Miscellaneous interrupt 0x0000_0088 

35 19 I2C Configurable I2C interrupt 0x0000_008C 

36 20 ADCCH0 Configurable ADC channel 0 EOC interrupt 0x0000_0090 

37 21 ADCCH1 Configurable ADC channel 1 EOC interrupt 0x0000_0094 

38 22 ADCCH2 Configurable ADC channel 2 EOC interrupt 0x0000_0098 

39 23 ADCCH3 Configurable ADC channel 3 EOC interrupt 0x0000_009C 

40 24 ADCCH4 Configurable ADC channel 4 EOC interrupt 0x0000_00A0 

41 25 ADCCH5 Configurable ADC channel 5 EOC interrupt 0x0000_00A4 

42 26 ADCCH6 Configurable ADC channel 6 EOC interrupt 0x0000_00A8 

43 27 ADCCH7 Configurable ADC channel 7 EOC interrupt 0x0000_00AC 

44 28 ADCCH8 Configurable ADC channel 8 EOC interrupt 0x0000_00B0 

45 29 ADCCH9 Configurable ADC channel 9 EOC interrupt 0x0000_00B4 

46 30 ADCCH10 Configurable ADC channel 10 EOC interrupt 0x0000_00B8 

47 31 ADCCH11 Configurable ADC channel 11 EOC interrupt 0x0000_00BC 

48 32 ADCCH12 Configurable ADC channel 12 EOC interrupt 0x0000_00C0 

49 33 ADCCH13 Configurable ADC channel 13 EOC interrupt 0x0000_00C4 
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Vector# IRQ# Acronym Priority Description Address Offset 

50 34 ADCCH14 Configurable ADC channel 14 EOC interrupt 0x0000_00C8 

51 35 ADCCH15 Configurable ADC channel 15 EOC interrupt 0x0000_00CC 

52 36 ADCPPU0 Configurable ADCPPU0 interrupt 0x0000_00D0 

53 37 ADCPPU1 Configurable ADCPPU1 interrupt 0x0000_00D4 

54 38 ADCPPU2 Configurable ADCPPU2 interrupt 0x0000_00D8 

55 39 PHCOMP Configurable Phase comparator interrupt 0x0000_00DC 

56 40 PWM0 Configurable PWM0 interrupt 0x0000_00E0 

57 41 PWM1 Configurable PWM1 interrupt 0x0000_00E4 

58 42 PWM2 Configurable PWM2 interrupt 0x0000_00E8 

59 43 PWM3 Configurable PWM3 interrupt 0x0000_00EC 

60 44 PWM0TZ Configurable PWM0 trip-zone interrupt 0x0000_00F0 

61 45 PWM1TZ Configurable PWM1 trip-zone interrupt 0x0000_00F4 

62 46 PWM2TZ Configurable PWM2 trip-zone interrupt 0x0000_00F8 

63 47 PWM3TZ Configurable PWM3 trip-zone interrupt 0x0000_00FC 

64 48 ECAP Configurable ECAP interrupt 0x0000_0100 

65 49 DMAC Configurable DMAC interrupt 0x0000_0104 

66 50 TIMER0 Configurable General purpose timer 0 interrupt 0x0000_0108 

67 51 TIMER1 Configurable General purpose timer 1 interrupt 0x0000_010C 

68 52 TIMER2 Configurable General purpose timer 2 interrupt 0x0000_0110 

69 53 CRC Configurable CRC controller interrupt 0x0000_0114 

 

5.1.3 Non-maskable interrupt 

Following events can be enabled via SYSTEM->NMIE register as the source to trigger non-maskable 
interrupt 

-  .h5 ŜǾŜƴǘǎ 
ü ±/!tмн ƻǾŜǊπǾƻƭǘŀƎŜ 
ü ±/!tмн ǳƴŘŜǊπǾƻƭǘŀƎŜ 
ü 5±55оо ƻǾŜǊπǾƻƭǘŀƎŜ 
ü 5±55оо ǳƴŘŜǊπǾƻƭǘŀƎŜ 

-  /ƭƻŎƪ ŜǾŜƴǘǎ 
ü t[[ ǳƴƭƻŎƪ 
ü /ƭƻŎƪ ŘŜǘŜŎǘƻǊ ǊŜǇƻǊǘŜŘ ŜǊǊƻǊ 

-  aŜƳƻǊȅ 9// Ƴǳƭǘƛπōƛǘ ŜǊǊƻǊ 

-  ²ŀǘŎƘŘƻƎ ǘƛƳŜǊ л ǘƛƳŜƻǳǘ 

-  DtLh Ǉƛƴ ǘǊƛƎƎŜǊŜŘ ŜǾŜƴǘ 

-  моπōƛǘ ƳƻƴƛǘƻǊƛƴƎ !5/ ŘŜǘŜŎǘŜŘ ŜǊǊƻǊ 

-  9// Ƴǳƭǘƛπōƛǘ ŜǊǊƻǊ ŦƻǊ !I. ŀŘŘǊŜǎǎ ŀƴŘ Řŀǘŀ 

-  W¢!Dκ{²5 ŘŜōǳƎ ƳƻŘŜ ŜƴǘǊȅ 
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-  tǊƻŘǳŎǘƛƻƴ ǘŜǎǘ ƳƻŘŜ ŜƴǘǊȅ 
 

5.1.4 NVIC interrupt configuration 

NVIC interrupts can be enabled by writing to the SETENA register or disabled by writing to the CLRENA 
register. In this way, enabling or disabling an interrupt will not affect other interrupt enable status. The 
SETENA/CLRENA registers are 32 bits wide; each bit represents one interrupt input. 

The NVIC interrupt-pending status can be accessed through the Interrupt Set Pending (SETPEND) and 
Interrupt Clear Pending (CLRPEND) registers. You can cancel a current pended exception through the 
CLRPEND register, or generate software interrupts through the SETPEND register. 

Each external interrupt has an associated priority-level register, which has a maximum width of 8 bits 
and a minimum width of 3 bits. Each register can be further divided into preempt priority level and sub-
priority level based on priority group settings. The SPD1179/SPD1176 implements 4 bits of priority level, 
so the chip supports 16 levels of programmable priority. 

Please see ARM released documents for more information of NVIC configurations. 
 

5.2 SysTick Timer 

The Cortex-M4 processor includes an integrated system timer, called SysTick. The SYSTICK timer is a 24-
bit down counter. Once it reaches zero, the counter loads the reload value from the RELOAD register. It 
does not stop until the enable bit in the SYSTICK Control and Status register is cleared. 

When the SYSTICK timer changes from 1 to 0, it will set the COUNTFLAG bit in the SYSTICK 
Control and Status register. The COUNTFLAG can be cleared by one of the following: 

-  wŜŀŘ ƻŦ ǘƘŜ {¸{¢L/Y /ƻƴǘǊƻƭ ŀƴŘ {ǘŀǘǳǎ ǊŜƎƛǎǘŜǊ ōȅ ǘƘŜ ǇǊƻŎŜǎǎƻǊ 

-  /ƭŜŀǊ ƻŦ ǘƘŜ {¸{¢L/Y ŎƻǳƴǘŜǊ ǾŀƭǳŜ ōȅ ǿǊƛǘƛƴƎ ŀƴȅ ǾŀƭǳŜ ǘƻ ǘƘŜ {¸{¢L/Y /ǳǊǊŜƴǘ ±ŀƭǳŜ ǊŜƎƛǎǘŜǊ 

The SYSTICK counter can be used to generate SYSTICK exceptions at regular intervals. This is often 
necessary for the OS, for task and resources management. To enable SYSTICK exception generation, the 
TICKINT bit should be set. 

Please see ARM released documents for more information of SysTick Timer configurations. 
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6 DŜƴŜǊŀƭπǇǳǊǇƻǎŜ ǘƛƳŜǊǎ 

6.1 Timer overview 

The SPD1179/SPD1176 includes three 32-bit General Purpose Timers (GPT) with following features: 

-  онπōƛǘ ŘƻǿƴπŎƻǳƴǘŜǊ ǿƛǘƘ ŘŜŘƛŎŀǘŜŘ ŎƭƻŎƪ 

-  DŜƴŜǊŀǘŜ ƛƴǘŜǊǊǳǇǘ ǳǇƻƴ ŎƻǳƴǘŜǊ ǊŜŀŎƘƛƴƎ ȊŜǊƻ 

-  DŜƴŜǊŀǘŜ !5/{h/ ŜǾŜƴǘ ǳǇƻƴ ŎƻǳƴǘŜǊ ǊŜŀŎƘƛƴƎ ȊŜǊƻ 

-  DŜƴŜǊŀǘŜ t²a{¸b/L ŜǾŜƴǘ ǳǇƻƴ ŎƻǳƴǘŜǊ ǊŜŀŎƘƛƴƎ ȊŜǊƻ 

-  {ǳǇǇƻǊǘ п ƳƻŘŜǎ 

ü DŜƴŜǊŀƭ ǘƛƳŜǊΥ tŜǊƛƻŘƛŎ ŘƻǿƴπŎƻǳƴǘŜǊ 

ü DŀǘŜŘ ǘƛƳŜǊΥ 5ƻǿƴπŎƻǳƴǘŜǊ ŜƴŀōƭŜŘ ōȅ ŜȄǘŜǊƴŀƭ ƛƴǇǳǘ ƭŜǾŜƭ 

ü 9ǾŜƴǘ ŎƻǳƴǘŜǊΥ 5ƻǿƴπŎƻǳƴǘŜǊ ǳǇƻƴ ŜȄǘŜǊƴŀƭ ƛƴǇǳǘ ŜŘƎŜ 

ü 9ǾŜƴǘ ŎŀǇǘǳǊŜΥ 5ƻǿƴπŎƻǳƴǘŜǊ ǿƛǘƘ ǘƛƳŜǎǘŀƳǇ ƭŀǘŎƘŜŘ ǳǇƻƴ ŜȄǘŜǊƴŀƭ ƛƴǇǳǘ ŜŘƎŜ 
 

6.2 Functional description 

As shown in Figure 6-1, each GPT is based on a 32-bit down-counter. When the timer is enabled, the 
counter loads the value from TMRLOAD register and starts to count down until it reaches 0. Then the 
counter restarts from the load value and decrease again. Upon the counter hitting 0: 

-  !ƴ ƛƴǘŜǊǊǳǇǘ ǿƛƭƭ ōŜ ƎŜƴŜǊŀǘŜŘ ƛŦ ƛǘ ƛǎ ŜƴŀōƭŜŘΦ ¢ƘŜ ƛƴǘŜǊǊǳǇǘ ŦƭŀƎ ƘŜƭŘ ǳƴǘƛƭ ƛǘ ƛǎ Ƴŀƴǳŀƭƭȅ ŎƭŜŀǊŜŘ 

-  !ƴ !5/{h/ ŜǾŜƴǘ ǿƛƭƭ ōŜ ƎŜƴŜǊŀǘŜŘ ƛŦ ¢aw/¢[Φ!5/{h/9b ƛǎ ŜƴŀōƭŜŘ 

-  ! t²a{¸b/L ŜǾŜƴǘ ǿƛƭƭ ōŜ ƎŜƴŜǊŀǘŜŘ ƛŦ ¢aw/¢[Φt²a{¸b/9b ƛǎ ŜƴŀōƭŜŘ 

The I/O used for external input and the valid level or edge polarity can be selected by TMRCTL.EXTSEL 
and TMRCTL.EXTPOL. Please refer to Table 6-7 and Table 6-8 for the details. 

All GPTs are disabled by default after reset. 

Figure 6-1: General-purpose timer topology 
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6.2.1 General timer mode 

As shown in Figure 6-2, the 32-bit down counter simply decreases by 1 from the load value upon each 
clock edge of the module in this mode. It wraps back to the load value after it reaches 0. The TMRCNT 
register readback is always the realtime count value. 

Figure 6-2: Timer waveform in general timer mode (TMRLOAD=100) 

Clock

Counter 5 4 3 2 1 0 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83

TMRCNT 5 4 3 2 1 0 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83

INT  

 

6.2.2 Gated timer mode 

As shown in Figure 6-3, this mode is similar to the general timer mode, except that the counter decreases 
only when the external input level is valid. The I/O used for the external input and the valid level are 
programmable. The TMRCNT register readback is always the realtime count value. 

Figure 6-3: Timer waveform in gated timer mode (TMRLOAD=100) 

89

89

95

95

4

4

Clock

Counter 3 2 1 0 100 99 98 97 96 94 93 92 91 90

TMRCNT 3 2 1 0 100 99 98 97 96 94 93 92 91 90

External input

INT  

 

6.2.3 Event counter mode 

As shown in Figure 6-4, counter decreases only when the valid edge is detected at external input in this 
mode. When it reaches zero, the counter is immediately reloaded so as to be ready to count for the next 
round. Therefore, the interrupt is generated each time the accumulated number of valid edges at the 
I/O pin is TMRLOAD. This is useful if the user wants to detect a predefined number of edges at the I/O 
pin and be notified by the interrupt. The I/O used for the external input and the valid edge are 
programmable. The TMRCNT register readback is always the realtime count value. For correct detection, 
the duration for the external input to be high or low should be above the timer module clock period. 

Figure 6-4: Timer waveform in event counter mode (TMRLOAD=100) 

Clock

Counter

TMRCNT

External input

INT

3 2 1 0 100 99 98 974

3 2 1 0 100 99 98 974

 



 RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1 

©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 207 of 972 

SPIN TROL

6.2.4 Event capture mode 

As shown in Figure 6-5, the counter behaves exactly the same as in general timer mode. However, the 
TMRCNT register readback is not the realtime count value, but the latched count value when the valid 
edge at the external input is detected. The I/O used for the external input and the valid edge are 
programmable. For correct detection, the duration for the external input to be high or low should be 
above the timer module clock period. 

Figure 6-5: Timer waveform in event capture mode (TMRLOAD=100) 

Clock

Counter 5 4 3 2 1 0 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83

TMRCNT

INT
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5 1 99 96 92 90 87

 

 

6.3 Initialization sequence 

The sequence below should be followed to start the timer. 

-  5ƛǎŀōƭŜ ǘƘŜ ǘƛƳŜǊ ŀƴŘ ŎƭŜŀǊ ǘƘŜ ǘƛƳŜǊ ƛƴǘŜǊǊǳǇǘ 

-  /ƻƴŦƛƎǳǊŜ ǘƘŜ ǘƛƳŜǊ ƭƻŀŘ ǾŀƭǳŜ ǊŜƎƛǎǘŜǊ ό¢aw[h!5ύ 

-  /ƻƴŦƛƎǳǊŜ ǘƘŜ ǘƛƳŜǊ ŎƻƴǘǊƻƭ ǊŜƎƛǎǘŜǊ ό¢aw/¢[ύ 

-  9ƴŀōƭŜ ǘƘŜ ǘƛƳŜǊ ǘƻ ǎǘŀǊǘ ǘƘŜ ǘƛƳŜǊ ŎƻǳƴǘŜǊ 
 
A block diagram of the timer run mode is shown in Figure 6-6. 

Figure 6-6: GPT run flow diagram 
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6.4 Registers 

6.4.1 TIMER register map 

Table 6-1: Timer Module Base Address 

Peripheral Module Base Address 

TIMER0 0x4000 1800 

TIMER1 0x4000 1900 

TIMER2 0x4000 1A00 

Table 6-2: TIMER Register Map 

Register Offset Description Reset Value 

TMRLOAD* 0x00  Timer Load Register 0x00000000 

TMRCNT* 0x04  Timer Counter Value Register 0x00000000 

TMRCTL* 0x08  Timer Control Register 0x00000000 

TMRRAWIF 0x0C  Timer Interrupt Raw Flag Register 0x00000000 

TMRIF 0x10  Timer Interrupt Flag Register 0x00000000 

TMRIC* 0x14  Timer Interrupt Clear Register 0x00000000 

TMRIE* 0x18  Timer Interrupt Enable Register 0x00000000 

TMRREGKEY 0x1C  Timer Register Write-Allow Key Register 0x1ACCE551 

 

Note: Registers marked with * are write-allowed only when the TMRREGKEY =0x1ACCE551. 
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6.4.2 TIMER registers 

6.4.2.1 Timer Load Register (TMRLOAD) 

Table 6-3: Timer Load Register (TMRLOAD) Layout 

TMRLOAD (Timer Load Register) 
Access: TIMERx->TMRLOAD        Offset: 0x00        Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 6-4: Timer Load Register (TMRLOAD) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 
Load value from which the counter is to decrease. 
A write to this register also sets the current counter value. 
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6.4.2.2 Timer Counter Value Register (TMRCNT) 

Table 6-5: Timer Counter Value Register (TMRCNT) Layout 

TMRCNT (Timer Counter Value Register) 
Access: TIMERx->TMRCNT        Offset: 0x04        Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 6-6: Timer Counter Value Register (TMRCNT) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

A write to this register sets the current count value. 

For event capture mode, the readback is the latched count 
value when the valid edge at the external input is detected. 

For other modes, the readback is current count value. 

 
  



 RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1 

©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 211 of 972 

SPIN TROL

6.4.2.3 Timer Control Register (TMRCTL) 

Table 6-7: Timer Control Register (TMRCTL) Layout 

TMRCTL (Timer Control Register) 
Access: TIMERx->TMRCTL        Offset: 0x08        Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED EXTSEL 

7 6 5 4 3 2 1 0 

EXTSEL EXTPOL PWMSYNCEN ADCSOCEN HOLD MODE EN 

Table 6-8: Timer Control Register (TMRCTL) Description 

Bits Field Name Type Reset Description 

31:14 RESERVED_31_14 RO 0x0 Reserved. 

13:7 EXTSEL RW 0x0 External input source select (GPIO number) 

6 EXTPOL RW 0x0 

External input polarity 

0: Active low 
Enable counter when input is low for gated timer 
mode 
Trigger event upon falling edge of input for event 
counter and event capture modes 

1: Active high 
Enable counter when input is high for gated timer 
mode 
Trigger event upon rising edge of input for event 
counter and event capture modes 

5 PWMSYNCEN RW 0x0 

PWMSYNCI generation enable 

0: Do not generate PWMSYNCI 
1: Generate PWMSYNCI whenever TMRCNT counts 

down to 0 

4 ADCSOCEN RW 0x0 

ADCSOC generation enable 

0: Do not generate ADCSOC 
1: Generate ADCSOC whenever TMRCNT counts down 

to 0 

3 HOLD RW 0x0 

Hold counter value upon falling edge of TMRCTL.EN 

0: Reset counter to 0 upon falling edge of TMRCTL.EN 
1: Hold counter value upon falling edge of TMRCTL.EN 



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

212 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

Bits Field Name Type Reset Description 

2:1 MODE RW 0x0 

Operation mode 

00: General timer (down count) 
01: Down counter timer enabled by external input 
10: Down counter for external input event 
11: Capture counter value upon external input event 

0 EN RW 0x0 

Timer enable 

0: Disable 
1: Enable 

 

6.4.2.4 Timer Interrupt Raw Flag Register (TMRRAWIF) 

Table 6-9: Timer Interrupt Raw Flag Register (TMRRAWIF) Layout 

TMRRAWIF (Timer Interrupt Raw Flag Register) 
Access: TIMERx->TMRRAWIF        Offset: 0x0C        Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED INT 

Table 6-10: Timer Interrupt Raw Flag Register (TMRRAWIF) Description 

Bits Field Name Type Reset Description 

31:1 RESERVED_31_1 RO 0x0 Reserved. 

0 INT RO 0x0 

Latched timer event flag. 
This bit is set whenever TMRCNT counts down to 
0 and cleared only by writing a 1 to TMRIC 

0: Event does not occur 
1: Event occurred 
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6.4.2.5 Timer Interrupt Flag Register (TMRIF) 

Table 6-11: Timer Interrupt Flag Register (TMRIF) Layout 

TMRIF (Timer Interrupt Flag Register) 
Access: TIMERx->TMRIF        Offset: 0x10       Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED INT 

Table 6-12: Timer Interrupt Flag Register (TMRIF) Description 

Bits Field Name Type Reset Description 

31:1 RESERVED_31_1 RO 0x0 Reserved. 

0 INT RO 0x0 

Latched timer interrupt flag 

0: Interrupt does not occur 
1: Interrupt occurred and issued to the CPU. 

Further interrupt will not be generated until 
this bit is cleared. 
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6.4.2.6 Timer Interrupt Clear Register (TMRIC) 

Table 6-13: Timer Interrupt Clear Register (TMRIC) Layout 

TMRIC (Timer Interrupt Clear Register) 
Access: TIMERx->TMRIC        Offset: 0x14       Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED INT 

Table 6-14: Timer Interrupt Clear Register (TMRIC) Description 

Bits Field Name Type Reset Description 

31:1 RESERVED_31_1 RO 0x0 Reserved. 

0 INT W1C 0x0 

Timer interrupt clear 

0: Write a 0 has no effect and always reads back 0. 
1: Writing a 1 clears the TMRRAWIF and TMRIF flag 

This bit is self-cleared to 0. 
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6.4.2.7 Timer Interrupt Enable Register (TMRIE) 

Table 6-15: Timer Interrupt Enable Register (TMRIE) Layout 

TMRIE (Timer Interrupt Enable Register) 
Access: TIMERx->TMRIE        Offset: 0x18       Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED INT 

Table 6-16: Timer Interrupt Enable Register (TMRIE) Description 

Bits Field Name Type Reset Description 

31:1 RESERVED_31_1 RO 0x0 Reserved. 

0 INT RW 0x0 

Timer interrupt enable. 
This bit does not affect TMRRAWIF and 
PWMSYNCI/ADCSOC generation 

0: Disable 
1: Enable 
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6.4.2.8 Timer Register Write-Allow Key Register (TMRREGKEY) 

Table 6-17: Timer Register Write-Allow Key Register (TMRREGKEY) Layout 

TMRREGKEY (Timer Register Write-Allow Key Register) 
Access: TIMERx->TMRREGKEY        Offset: 0x1C       Default: 0x1ACCE551 

31 30 29 28 27 26 25 24 

KEY 

23 22 21 20 19 18 17 16 

KEY 

15 14 13 12 11 10 9 8 

KEY 

7 6 5 4 3 2 1 0 

KEY 

Table 6-18: Timer Register Write-Allow Key Register (TMRREGKEY) Description 

Bits Field Name Type Reset Description 

31:0 KEY RW 0x1ACCE551 Write 0x1ACCE551 to unlock protected timer registers 
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7 ²ŀǘŎƘŘƻƎ ǘƛƳŜǊǎ 

7.1 Watchdog overview 

The watchdog timer (WDT) regains control in case of system failure (due to a software error) to increase 
application reliability. The WDT can generate a reset or an interrupt when the counter reaches a given 
timeout value. The SPD1179/SPD1176 includes two 32-bit WDTs. 

Each WDT has following features: 

-  !I. ǊŜƎƛǎǘŜǊ ƛƴǘŜǊŦŀŎŜ 

-  5ŜŘƛŎŀǘŜŘ ²5¢ ŎƭƻŎƪ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ²5¢Ȅ/[Y/¢[ ǊŜƎƛǎǘŜǊΦ 

-  онπōƛǘ ŘƻǿƴπŎƻǳƴǘŜǊ ǿƛǘƘ ǇǊƻƎǊŀƳƳŀōƭŜ ǎŜǊǾŜ ǿƛƴŘƻǿ 

-  /ƻƴŦƛƎǳǊŀōƭŜ ǊŜǎŜǘ ƻǊ ƛƴǘŜǊǊǳǇǘ ƎŜƴŜǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ƎƛǾŜƴ ǘƛƳŜƻǳǘ ǾŀƭǳŜ 

 

7.2 Functional description 

As shown in Figure 7-1, when it is enabled after WDTCTL.EN is set, the watchdog counter decreases from 
the preset timeout value defined by WDTLOAD register.  Each time when the counter reaches zero, it 
reloads from WDTLOAD and counts down again. Meanwhile, the timeout event would be latched to 
WDTRAWIF register. If it is enabled by setting WDTIE register as 1, the interrupt would be generated and 
the flag is latched to WDTIF register. If the latched event flag in WDTRAWIF is not cleared when timeout 
occurs for the second time and the reset is enabled, a system reset request would be generated. 

Figure 7-1: Watchdog operation flow 

Configure the 
watchdog

Counter
reaches zero

Count down without 
being served

Counter reloaded and count 
down without being served

Latch the event flag in WDTRAWIF
If the WDTIE is set to 1, WDT interrupt is issued

If the WDTRAWIF is 1 and the RSTEVTEN.WDTxRST 
is set to 1, WDT reset is asserted

Counter
reaches zero

 

Upon the write to WDTLOAD register, the counter restarts from the new value immediately. Writing 1 
to WDTIC register clears the latched time event flag in WDTRAWIF and the interrupt flag in WDTIF. 

The watchdog would be fed or served (i.e. counter reset to WDTLOAD) by writing 1 to WDTIC when the 
counter value is within the window within [WDTTHL, WDTTHH]. 

The WDT can be closed by configuring WDTCTL register when CPU is in HALTED mode or LOCKUP mode. 

As a safety feature to prevent rogue software from disabling the watchdog functionality, all the critical 
control registers of the watchdog are write protected. Before configuring the watchdog, user has to write 
0x1ACCE551 to WDTREGKEY register so as to enable write access to other registers. After the 
configuration, user should resume the WDTREGKEY to any other value so as enable the protection again. 
 

Note:  The WDT0 timeout event is used for non-maskable interrupt. 
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7.3 Initialization sequence 

Sequence below should be followed to start the watchdog timer: 

-  9ƴŀōƭŜ ǘƘŜ ǿŀǘŎƘŘƻƎ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ōȅ ǿǊƛǘƛƴƎ ²5¢w9DY9¸ ǊŜƎƛǎǘŜǊ ŀǎ лȄм!//9ррм 

-  /ƻƴŦƛƎǳǊŜ ǘƘŜ ǘƛƳŜƻǳǘ ǘƘǊŜǎƘƻƭŘ Ǿƛŀ ²5¢[h!5 ǊŜƎƛǎǘŜǊ 

-  /ƻƴŦƛƎǳǊŜ ǘƘŜ ǎŜǊǾŜ ǿƛƴŘƻǿ Ǿƛŀ ²5¢¢I[ ŀƴŘ ²5¢¢II ǊŜƎƛǎǘŜǊǎ 

-  /ƻƴŦƛƎǳǊŜ ǘƘŜ ǊŜǎŜǘ ǊŜǉǳŜǎǘ Ǿƛŀ w{¢9±¢9bΦ²5¢лw{¢κ²5¢мw{¢ ōƛǘ 

-  /ƻƴŦƛƎǳǊŜ ǘƘŜ ƛƴǘŜǊǊǳǇǘ Ǿƛŀ ²5¢L9 

-  9ƴŀōƭŜ ǘƘŜ ǿŀǘŎƘŘƻƎ ŎƻǳƴǘŜǊ Ǿƛŀ ǿǊƛǘƛƴƎ м ǘƻ ²5¢/¢[Φ9b 

-  5ƛǎŀōƭŜ ŀƴŘ ǇǊƻǘŜŎǘ ǘƘŜ ǿŀǘŎƘŘƻƎ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ōȅ ǿǊƛǘƛƴƎ ²5¢w9DY9¸ ǊŜƎƛǎǘŜǊ ŀǎ лȄл όŀƴȅ ǾŀƭǳŜ 
ƻǘƘŜǊ ǘƘŀƴ лȄм!//9ррмύ 
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7.4 Registers 

7.4.1 WDT register map 

Table 7-1: WDT Module Base Address 

Peripheral Module Base Address 

WDT0 0x4000 1000 

WDT1 0x4000 1100 

Table 7-2: WDT Register Map 

Register Offset Description Reset Value 

WDTLOAD* 0x00  Watchdog Timer Load Register 0x03D09000 

WDTCNT 0x04  Watchdog Timer Current Value Register 0x03D09000 

WDTCTL* 0x08  Watchdog Timer Control Register 0x00000007 

WDTRAWIF 0x0C  Watchdog Timer Interrupt Raw Flag Register 0x00000000 

WDTIF 0x10  Watchdog Timer Interrupt Flag Register 0x00000000 

WDTIC 0x14  Watchdog Timer Interrupt Clear Register  0x00000000 

WDTIE* 0x18  Watchdog Timer Interrupt Enable Register 0x00000001 

WDTTHL* 0x1C  Watchdog Windowed-Feed Low Threshold Register 0x00000000 

WDTTHH* 0x20  Watchdog Windowed-Feed High Threshold Register 0xFFFFFFFF 

WDTREGKEY 0x24  Watchdog Register Write-Allow Key Register 0x00000000 

 

Note: Registers marked with * are write-allowed only when the WDTREGKEY=0x1ACCE551. 
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7.4.2 WDT registers 

7.4.2.1 Watchdog Timer Load Register (WDTLOAD) 

Table 7-3: Watchdog Timer Load Register (WDTLOAD) Layout 

WDTLOAD (Watchdog Timer Load Register)  
Access: WDTx->WDTLOAD               Offset: 0x00                Default: 0x03D09000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 7-4: Watchdog Timer Load Register (WDTLOAD) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x3D09000 

Load value (Minimum valid value is 1) from 
which the counter is to decrease. 

When this register is written to, the count is 
immediately restarted from the new value. 
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7.4.2.2 Watchdog Timer Current Value Register (WDTCNT) 

Table 7-5: Watchdog Timer Current Value Register (WDTCNT) Layout 

WDTCNT (Watchdog Timer Current Value Register)  
Access: WDTx->WDTCNT               Offset: 0x04               Default: 0x03D09000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 7-6: Watchdog Timer Current Value Register (WDTCNT) Description 

Bits Field Name Type Reset Description 

31:0 VAL RO 0x3D09000 Current value of the decrementing counter. 
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7.4.2.3 Watchdog Timer Control Register (WDTCTL) 

Table 7-7: Watchdog Timer Control Register (WDTCTL) Layout 

WDTCTL (Watchdog Timer Control Register)  
Access: WDTx->WDTCTL               Offset: 0x08               Default: 0x00000007 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED LOCKUPRUN HALTEDRUN EN 

Table 7-8: Watchdog Timer Control Register (WDTCTL) Description 

Bits Field Name Type Reset Description 

31:3 RESERVED_31_3 RO 0x0 Reserved. 

2 LOCKUPRUN RW 0x1 

Allow watchdog to run during CPU lockup mode 

0: Disable the counter and reset it to WDTLOAD 
when CPU is in lockup mode 

1: Enable the counter when CPU is in lockup mode 

1 HALTEDRUN RW 0x1 

Allow watchdog to run during CPU halted mode 

0: Disable the counter and reset it to WDTLOAD 
when CPU is in halted mode 

1: Enable the counter when CPU is in halted mode 

0 EN RW 0x1 

Enable the watchdog counter 

0: Disable the counter and reset it to WDTLOAD 
1: Enable the counter 
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7.4.2.4 Watchdog Timer Interrupt Raw Flag Register (WDTRAWIF) 

Table 7-9: Watchdog Timer Interrupt Raw Flag Register (WDTRAWIF) Layout 

WDTRAWIF (Watchdog Timer Interrupt Raw Flag Register)  
Access: WDTx->WDTRAWIF                Offset: 0x0C               Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED INT 

Table 7-10: Watchdog Timer Interrupt Raw Flag Register (WDTRAWIF) Description 

Bits Field Name Type Reset Description 

31:1 RESERVED_31_1 RO 0x0 Reserved. 

0 INT RO 0x0 

Timeout (counter reaches zero) event flag 

0: Timeout event does not occur 
1: Timeout event occurred 
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7.4.2.5 Watchdog Timer Interrupt Flag Register (WDTIF) 

Table 7-11: Watchdog Timer Interrupt Flag Register (WDTIF) Layout 

WDTIF (Watchdog Timer Interrupt Flag Register)  
Access: WDTx->WDTIF                 Offset: 0x10                Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED INT 

Table 7-12: Watchdog Timer Interrupt Flag Register (WDTIF) Description 

Bits Field Name Type Reset Description 

31:1 RESERVED_31_1 RO 0x0 Reserved. 

0 INT RO 0x0 

Interrupt flag from the counter 

0: Interrupt does not occur 
1: Interrupt occurred and issued to the CPU. 
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7.4.2.6 Watchdog Timer Interrupt Clear Register  (WDTIC) 

Table 7-13: Watchdog Timer Interrupt Clear Register  (WDTIC) Layout 

WDTIC (Watchdog Timer Interrupt Clear Register)  
Access: WDTx->WDTIC                 Offset: 0x14                 Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED INT 

Table 7-14: Watchdog Timer Interrupt Clear Register  (WDTIC) Description 

Bits Field Name Type Reset Description 

31:1 RESERVED_31_1 RO 0x0 Reserved. 

0 INT W1C 0x0 

Interrupt clear. 
The WDTCNT will be reset to WDTLOAD if it is within 
[WDTTHL, WDTTHH] when this bit is written a 1. 

0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears both the WDTRAWIF and WDTIF. 

This bit is self-cleared to 0. 
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7.4.2.7 Watchdog Timer Interrupt Enable Register (WDTIE) 

Table 7-15: Watchdog Timer Interrupt Enable Register (WDTIE) Layout 

WDTIE (Watchdog Timer Interrupt Enable Register)  
Access: WDTx->WDTIE                  Offset: 0x18                 Default: 0x00000001 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED INT 

Table 7-16: Watchdog Timer Interrupt Enable Register (WDTIE) Description 

Bits Field Name Type Reset Description 

31:1 RESERVED_31_1 RO 0x0 Reserved. 

0 INT RW 0x1 

Interrupt enable 

0: Disable 
1: Enable 
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7.4.2.8 Watchdog Windowed-Feed Low Threshold Register (WDTTHL) 

Table 7-17: Watchdog Windowed-Feed Low Threshold Register (WDTTHL) Layout 

WDTTHL (Watchdog Windowed-Feed Low Threshold Register)  
Access: WDTx->WDTTHL                   Offset: 0x1C                  Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 7-18: Watchdog Windowed-Feed Low Threshold Register (WDTTHL) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 
Watchdog can be fed via writing a 1 to WDTIC only 
when WDTCNT is within [WDTTHL, WDTTHH] 

 

7.4.2.9 Watchdog Windowed-Feed High Threshold Register (WDTTHH) 

Table 7-19: Watchdog Windowed-Feed High Threshold Register (WDTTHH) Layout 

WDTTHH (Watchdog Windowed-Feed High Threshold Register)  
Access: WDTx->WDTTHH                   Offset: 0x20                   Default: 0xFFFFFFFF 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 7-20: Watchdog Windowed-Feed High Threshold Register (WDTTHH) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0xFFFFFFFF 
Watchdog can be fed via writing a 1 to WDTIC only 
when WDTCNT is within [WDTTHL, WDTTHH] 
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7.4.2.10 Watchdog Register Write-Allow Key Register (WDTREGKEY) 

Table 7-21: Watchdog Register Write-Allow Key Register (WDTREGKEY) Layout 

WDTREGKEY (Watchdog Register Write-Allow Key Register)  
Access: WDTx->WDTREGKEY                    Offset: 0x24                   Default: 0x00000000 

31 30 29 28 27 26 25 24 

KEY 

23 22 21 20 19 18 17 16 

KEY 

15 14 13 12 11 10 9 8 

KEY 

7 6 5 4 3 2 1 0 

KEY 

Table 7-22: Watchdog Register Write-Allow Key Register (WDTREGKEY) Description 

Bits Field Name Type Reset Description 

31:0 KEY RW 0x0 Write 0x1ACCE551 to unlock protected watchdog registers 

 
 
  



 RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1 

©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 229 of 972 

SPIN TROL

8 t²a 

8.1 PWM overview 

The PWM plays a key role in power electronic systems such as digital motor control, switch mode power 
supply control, and uninterruptible power supplies (UPS). The SPD1179/SPD1176 provides 4 PWM 
modules while each PWM has two outputs: PWMxA and PWMxB. They are chained together via a clock 
synchronization scheme as shown in Figure 8-1. 

Figure 8-1: PWM overview 
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Each PWM module supports the following features: 

-  мсπōƛǘ ǘƛƳŜπōŀǎŜŘ ŎƻǳƴǘŜǊ ǿƛǘƘ ǇŜǊƛƻŘ ŀƴŘ ŦǊŜǉǳŜƴŎȅ ŎƻƴǘǊƻƭΦ 

-  {ƻŦǘǿŀǊŜ ƻǾŜǊǊƛŘŜ ŎƻƴǘǊƻƭ ƻŦ t²a ǎƛƎƴŀƭǎΦ 

-  LƴŘŜǇŜƴŘŜƴǘ ŀƴŘ ǇǊƻƎǊŀƳƳŀōƭŜ ǇƘŀǎŜπŎƻƴǘǊƻƭ ǎǳǇǇƻǊǘΦ 

-  {ȅƴŎƘǊƻƴƛȊŜŘ ǇƘŀǎŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻƴ ŀ ŎȅŎƭŜπōȅπŎȅŎƭŜ ōŀǎƛǎΦ 

-  5ŜŀŘπōŀƴŘ ƎŜƴŜǊŀǘƛƻƴ ǿƛǘƘ ƛƴŘŜǇŜƴŘŜƴǘ ǊƛǎƛƴƎ ŀƴŘ ŦŀƭƭƛƴƎ ŜŘƎŜ ŘŜƭŀȅ ŎƻƴǘǊƻƭΦ 

-  tǊƻƎǊŀƳƳŀōƭŜ ǘǊƛǇ ȊƻƴŜ ŀƭƭƻŎŀǘƛƻƴ ƻŦ ōƻǘƘ ŎȅŎƭŜπōȅπŎȅŎƭŜ ǘǊƛǇ ŀƴŘ ƻƴŜπǎƘƻǘ ǘǊƛǇ ƻƴ Ŧŀǳƭǘ ŎƻƴŘƛǘƛƻƴǎΦ 

-  9ƛǘƘŜǊ ƘƛƎƘΣ ƭƻǿΣ ƻǊ ƘƛƎƘπƛƳǇŜŘŀƴŎŜ ǎǘŀǘŜ ƭƻƎƛŎ ƭŜǾŜƭǎ Ŏŀƴ ōŜ ŦƻǊŎŜŘ ŀǘ ǘƘŜ t²a ƻǳǘǇǳǘǎ ƻƴ ŀ ǘǊƛǇ 
ŎƻƴŘƛǘƛƻƴΦ 

-  /ƻƳǇŀǊŀǘƻǊ ƳƻŘǳƭŜ ƻǳǘǇǳǘǎ ŀƴŘ ǘǊƛǇ ȊƻƴŜ ƛƴǇǳǘǎ Ŏŀƴ ƎŜƴŜǊŀǘŜ ŜǾŜƴǘǎΣ ŦƛƭǘŜǊŜŘ ŜǾŜƴǘǎΣ ƻǊ ǘǊƛǇ 
ŎƻƴŘƛǘƛƻƴǎΦ 

-  !ƭƭ ŜǾŜƴǘǎ Ŏŀƴ ǘǊƛƎƎŜǊ ōƻǘƘ /t¦ ƛƴǘŜǊǊǳǇǘ ŀƴŘ !5/ ǎǘŀǊǘ ƻŦ ŎƻƴǾŜǊǎƛƻƴ ό{h/ύΦ 
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Figure 8-2: PWM architecture 
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Figure 8-2 shows more internal details of a single PWM module. The key signals of a PWM module 
includes: 

-  {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴ Lh όt²a{¸b/L ŀƴŘ t²a{¸b/hύ 

It is used to synchronize the phase relationship of multiple PWMs. In SPD1179/SPD1176, the 
PWMSYNCI can be from the GPIO, the timer or the PWMSYNCO of the preceding PWM. 

 

Note:  It takes one PWM clock delay from the synchronization input to the actual synchronization 
action, results in one time-base cycle delay if both TBDIVBIN and TBDIVLIN bits of TBCTL 
register are 0. Please take this into account when setting the TBPHS register. 
The register FRCSYNC in PWMCFG module provides a more flexible and convenient 
synchronization among the PWMs. 

-  ¢ǊƛǇπȊƻƴŜ ǎƛƎƴŀƭǎ 
9ŀŎƘ t²a Ƙŀǎ р ǘǊƛǇπȊƻƴŜ ǎƛƎƴŀƭǎ ό¢½лϤ¢½пύ ŎƻƴŦƛƎǳǊŜŘ ŦǊƻƳ ǘƘŜ DtLhǎ ǘƻ ŀƭŜǊǘ ǘƘŜ ŜȄǘŜǊƴŀƭ Ŧŀǳƭǘ 
ŎƻƴŘƛǘƛƻƴǎΦ /ƭƻŎƪ ŜǊǊƻǊ ŜǾŜƴǘ ŦǊƻƳ ǘƘŜ /[Y59¢ ƳƻŘǳƭŜ ƻǊ ǘƘŜ t[[ ŀƴŘ ǘƘŜ ƘŀƭǘŜŘκƭƻŎƪǳǇ ŜǾŜƴǘ ŦǊƻƳ 
ǘƘŜ /t¦ Ŏŀƴ ŀƭǎƻ ōŜ ŎƻƴŦƛƎǳǊŜŘ ŀǎ ǘǊƛǇπȊƻƴŜ ŜǾŜƴǘǎ ŦƻǊ ŜŀŎƘ t²aΦ 
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Note:  The signal polarity from the GPIO to the trip-zone logic is programmable. By default, the trip-
zone event is triggered when the GPIO is high. 

 

-  /ƻƳǇŀǊŀǘƻǊ ǊŜǎǳƭǘǎ 

¢ƘŜ ǊŜǎǳƭǘǎ ŦǊƻƳ ǘƘŜ н ŜȄǘŜǊƴŀƭ ŎƻƳǇŀǊŀǘƻǊǎ Ŏŀƴ ƎŜƴŜǊŀǘŜ ŘƛƎƛǘŀƭ ŎƻƳǇŀǊŜ ŜǾŜƴǘǎΦ 

-  !5/ ǎǘŀǊǘπƻŦπŎƻƴǾŜǊǎƛƻƴ όt²aȄ{h/! Σ t²aȄ{h/. ŀƴŘ t²aȄ{h//ύ 

9ŀŎƘ t²a Ƙŀǎ ǘƘǊŜŜ !5/ ǎǘŀǊǘ ƻŦ ŎƻƴǾŜǊǎƛƻƴ ǎƛƎƴŀƭǎΦ ¢ƘŜ ŜǾŜƴǘ ǘƻ ǘǊƛƎƎŜǊ ǘƘŜ ǎǘŀǊǘ ƻŦ ŎƻƴǾŜǊǎƛƻƴ 
ǎƛƎƴŀƭ ƛǎ ŎƻƴŦƛƎǳǊŜŘ ƛƴ ǘƘŜ 9ǾŜƴǘ ¢ǊƛƎƎŜǊ ǎǳōπƳƻŘǳƭŜΦ 

-  t²a ƻǳǘǇǳǘ όt²aȄ! ŀƴŘ t²aȄ.ύ 

¢ƘŜ t²a ƻǳǘǇǳǘǎ Ŏŀƴ ōŜ ŎƻƴŦƛƎǳǊŜŘ ǘƻ ōŜ ƳǳƭǘƛǇƭŜȄŜŘ ǿƛǘƘ ǘƘŜ DtLh ŀǎ ƛƴ Table 4-1. 
 

8.2 Time-Base (TB) sub-module 

The time-based sub-module handles the timing for the PWM module. The key signals is given in Figure 
8-3. It is programmable as below: 

-  {ǇŜŎƛŦȅ ǘƘŜ ǘƛƳŜπōŀǎŜ ŎƭƻŎƪ ό¢./[Yύ ŘƛǾƛŘƛƴƎ Ǌŀǘƛƻ ŦǊƻƳ ǘƘŜ ƛƴǇǳǘ ŎƭƻŎƪΦ 

-  {Ŝǘ ǘƘŜ ǘƛƳŜπōŀǎŜ ŎƻǳƴǘŜǊ ό¢./b¢ύ ƳƻŘŜΥ 
ü /ƻǳƴǘπǳǇ 
ü /ƻǳƴǘπŘƻǿƴ 
ü /ƻǳƴǘπǳǇπŀƴŘπŘƻǿƴ 

-  {ǇŜŎƛŦȅ ǘƘŜ ǘƛƳŜπōŀǎŜ ŎƻǳƴǘŜǊ ό¢./b¢ύ ǇŜǊƛƻŘΦ 

-  5ŜǘŜǊƳƛƴŜ ǘƘŜ ǇƘŀǎŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ ƻǘƘŜǊ t²a ƳƻŘǳƭŜΦ 

-  DŜƴŜǊŀǘŜ ǘƘŜ ŜǾŜƴǘǎ ¢./b¢Ґ¢.tw5 ŀƴŘ ¢./b¢ҐлΦ 

-  {ǇŜŎƛŦȅ ǘƘŜ ǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴ ǘǊƛƎƎŜǊ ŜǾŜƴǘǎ ƛƴǇǳǘ ŀƴŘ ǘƘŜ ŀŎǘƛƻƴ ǘŀƪŜƴ ƻƴ ǘƘŜ ŎƻǳƴǘŜǊΦ 

Figure 8-3: Time-Base sub-module signals 
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The frequency of the PWM events is controlled by the counter mode (TBCTL.CNTMODE) and the time-
base period (TBPRD) register. Figure 8-4 shows the period and frequency relationships for the up-count, 
down-count, and up-down-count time-base counter modes. 

In up-count mode, the time-base counter starts from zero and increases until it reaches TBPRD. Then the 
TBCNT is reset to zero and starts to increase again. 
In down-count mode, the time-base counter starts from TBPRD and decreases until it reaches zero. Then 
the TBCNT is reset to TBPRD and starts to decrease again. 

In up-down-count mode, the time-base counter increases from zero until it reaches TBPRD and then 
decrease until it reaches zero. Read back from the CNTDIR bit in the TBSTS register is 1 when the counter 
increases from zero to (TBPRD-1) and 0 when the counter decreases from TBPRD to 1. 

Figure 8-4: Time-base counter waveform 

TBCNT

TBSTS.CNTDIR

TBCNT

TBSTS.CNTDIR

TBCNT=0 Event

TBCNT=TBPRD Event

TBCNT=TBPRD Event

TBCNT=0 Event

TBCNT

TBSTS.CNTDIR

TBCNT=0 Event

TBCNT=TBPRD Event

Up-count Mode:

TPWM=(TBPRD+1) x TTBCLK

FPWM=FTBCLK/(TBPRD+1)

Down-count Mode:

TPWM=(TBPRD+1) x TTBCLK

FPWM=FTBCLK/(TBPRD+1)

Down-count Mode:

TPWM=TBPRD x 2 x TTBCLK

FPWM=FTBCLK/(TBPRD x 2)

TPWM

TPWM

TPWM

 

 
Shadow scheme is provided for TBPRD register in the SPD1179/SPD1176. In this mode, write to the 
TBPRD register will not immediately change the active value. Instead, the active value of TBPRD is 
updated from the shadow register when TBCNT=0 and/or SYNC event as defined by TBCTL.TBPRDLOAD. 

While TBCTL.PHSEN=1, phase synchronization is enabled for the TBCNT. In this case, whenever there is 
a synchronization event, the TBCNT will load the value in time-base phase (TBPHS) register. A timing 
diagram is given in Figure 8-5. For up-count and down-count mode, the counter keeps the direction after 
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synchronization. For up-down-count mode, the direction is defined by PHSDIR bit in time-base control 
(TBCTL) register. As shown in Figure 8-3, the synchronization event can be the external input PWMSYNCI 
signal, the digital compare synchronization A and B, local software forced synchronization, and the global 
software forced synchronization. 

The phase synchronization enables the PWM module to be automatically synchronized to the time base 
of another PWM module. While TBCTL.PHSEN=0, the PWM will ignore the synchronization input pulse. 
However, the pulse will go through to PWMSYNCO and used to synchronize other PWM modules. 

Figure 8-5: Time-base phase synchronization waveform 
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Note:  It takes one PWM clock delay from the synchronization input to the actual synchronization 
action, results in one time-base cycle delay if TBCTL.TBDIVBIN=0 and TBCTL.TBDIVLIN=0. 
Please take this into account when setting the TBPHS register. 
The register FRCSYNC in PWMCFG module provides a more flexible and convenient 
synchronization among the PWMs. 
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8.3 Counter Compare (CC) sub-module 

The counter-compare sub-module continuously compare the TBCNT to the counter-compare A (CMPA), 
counter-compare B (CMPB), counter-compare C (CMPC), and counter-compare D (CMPD) registers. 
When TBCNT is equal to the counter-compare register, a corresponding event will be generated. 

Figure 8-6: Counter-Compare sub-module structure 
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The basic structure of counter-compare sub-module is shown in Figure 8-6. The counter-compare 
registers can be configured in shadow mode that the write to the register affects only the shadow 
register. The active values of the counter-compare register are updated from the shadow register upon 
the event defined by CMPxLOAD bit in counter compare control (CMPCTL) register. Global shadow load 
option can be enabled via CMPx bit in GLDSEL register as described in detail in Table 8-14 and Table 8-15. 
A sample waveform is shown in Figure 8-7. 
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Figure 8-7: Counter-Compare sub-module waveform 
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8.4 Action-Qualifier (AQ) sub-module 

The action-qualifier sub-module determines which events are converted into various action types and 
produces the required switched waveforms at PWMA and PWMB outputs. 

As shown in Figure 8-8, the events includes: 

-  ¢./b¢Ґ¢.tw5 

-  ¢./b¢Ґл 

-  ¢./b¢Ґ/at! 

-  ¢./b¢Ґ/at. 

-  ¢лκ¢м ŜǾŜƴǘǎΣ ǿƘƛŎƘ ŀǊŜ ōŀǎŜŘ ƻƴ ŎƻƳǇŀǊŀǘƻǊΣ ǘǊƛǇπȊƻƴŜ ŀƴŘ ǎȅƴŎ ƛƴǇǳǘ ŜǾŜƴǘǎ 

-  {ƻŦǘǿŀǊŜ ŦƻǊŎŜŘ ŜǾŜƴǘ 

Figure 8-8: Action-Qualifier sub-module inputs and outputs 
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The action-qualifier handles these events as well as their priority if they occur concurrently. Based on 
the events, it takes one of following actions as defined by AQCTLA and AQCTLB registers. 

-  {Ŝǘ ƻǳǘǇǳǘ ǘƻ ŀ ƘƛƎƘ ƭŜǾŜƭ 

-  /ƭŜŀǊ ƻǳǘǇǳǘ ǘƻ ŀ ƭƻǿ ƭŜǾŜƭ 

-  ¢ƻƎƎƭŜ ǘƘŜ ƻǳǘǇǳǘ 

-  5ƻ ƴƻǘƘƛƴƎ 

Shadow mode or the immediate write mode can be selected via AQCTL.AQCTLALOAD, AQCTL.AQCTLBL
OAD and AQSFRC.CSFLOAD. Global load is also supported by setting GLDSEL.AQCTLA, GLDSEL.AQCTLB a
nd GLDSEL.AQCSFRC. It is similar to the shadow for CMPx registers as shown in Figure 8-6. 
Table 8-1 through Table 8-3 list the priority of action-qualifier in different count modes. 

Table 8-1: Action-Qualifier event priority for Up-Count mode 

Priority Level Event 

1(Highest) Software forced event 

2 TBCNT=TBPRD (PRD) 

3 T0 on up-count (T0U) 

4 T1 on up-count (T1U) 

5 TBCNT=CMPB on up-count (CBU) 

6 TBCNT=CMPA on up-count (CAU) 

7 (Lowest) TBCNT=0 (ZRO) 

Table 8-2: Action-Qualifier Event Priority for Down-Count Mode 

Priority Level Event 

1(Highest) Software forced event 

2 TBCNT=0 (ZRO) 

3 T0 on down-count (T0D) 

4 T1 on down-count (T1D) 

5 TBCNT=CMPB on down-count (CBD) 

6 TBCNT=CMPA on down-count (CAD) 

7 (Lowest) TBCNT=TBPRD (PRD) 

Table 8-3: Action-Qualifier Event Priority for Up-Down-Count Mode 

Priority Level 
Event 

When increase from 0 to TBPRD-1 When decrease from TBPRD to 1 

1(Highest) Software forced event Software forced event 

2 T0 on up-count (T0U) T0 on down-count (T0D) 

3 T1 on up-count (T1U) T1 on down-count (T1D) 

4 TBCNT=CMPB on up-count (CBU) TBCNT=CMPB on down-count (CBD) 

5 TBCNT=CMPA on up-count (CAU) TBCNT=CMPA on down-count (CAD) 

6 (Lowest) TBCNT=0 (ZRO) TBCNT=TBPRD (PRD) 
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Figure 8-9 and Figure 8-10 demonstrate timing diagrams for the symmetric and asymmetric scenarios of 
the action qualifier. 

Figure 8-9: Up-Down-Count, dual edge symmetric waveform of Action-Qualifier 
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Figure 8-10: Up-Down-Count, dual edge asymmetric waveform of Action-Qualifier 
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8.5 Dead-Band (DB) sub-module 

The dead-band sub-module deals with the signals from the action qualifier to further shaping the 
waveform with independent and programmable rising-edge and falling-edge delay as well as polarity 
control. 

The key functions of the module includes: 

-  DŜƴŜǊŀǘŜ ǎƛƎƴŀƭ ǇŀƛǊǎ ƻǳǘǇǳǘ όt²a! ŀƴŘ t²a.ύ ǿƛǘƘ ŘŜŀŘπōŀƴŘ ǊŜƭŀǘƛƻƴǎƘƛǇ ŦǊƻƳ ŀ ǎƛƴƎƭŜ t²a! 
ƛƴǇǳǘ 

-  !ŘŘ ǇǊƻƎǊŀƳƳŀōƭŜ ŘŜƭŀȅ ǘƻ ǊƛǎƛƴƎ ŜŘƎŜ 

-  !ŘŘ ǇǊƻƎǊŀƳƳŀōƭŜ ŘŜƭŀȅ ǘƻ ŦŀƭƭƛƴƎ ŜŘƎŜ 

-  {ǳǇǇƻǊǘ ƘŀƭŦ ŎƭƻŎƪ ŎȅŎƭŜ ŘŜƭŀȅ 

-  !ŘƧǳǎǘ ǘƘŜ ǇƻƭŀǊƛǘȅ ƻŦ ǘƘŜ ƻǳǘǇǳǘ ǎƛƎƴŀƭ 

-  .ȅǇŀǎǎ ǘƘŜ ŘŜŀŘπōŀƴŘ ǎƛƎƴŀƭ ǎƘŀǇƛƴƎ ŀƴŘ ŘƛǊŜŎǘƭȅ ŦŜŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǎƛƎƴŀƭǎ ŦǊƻƳ ǘƘŜ ŀŎǘƛƻƴ ǉǳŀƭƛŦƛŜǊ 
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Figure 8-11: Dead-Band sub-module structure 
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Basic structure of the dead-band sub-module is given in Figure 8-11. The REDSRC and FEDSRC bits in 
dead-band control (DBCTL) register determines the input signal source of the rising edge delay and falling 
edge delay. All combinations to control the switches from S3 to S10 are supported. Taking 
DBCTL.REDSRC=0 and DBCTL.FEDSRC=0 for example, when PWMA is configured as the input for both 
rising-edge and falling-edge delay, the typical operating modes are listed in Table 8-4. 

As a special case, dual-edge delay can be achieved by setting the DUALEDGE bit in DBCTL register, when 
both rising-edge and falling-edge are applied to the same path. This is useful to generate a waveform 
pair with the same period and duty-cycle but specified phase shift between each other. 

Table 8-4: Typical Dead-Band operating modes 

Mode Mode Description 
REDPOL 

S3 
FEDPOL 

S4 
REDEN 

S5 
FEDEN 

S6 

1 Both PWMA and PWMB pass through X X 0 0 

2 Active high complementary 1 0 1 1 

3 Active low complementary 0 1 1 1 

4 Active high 0 0 1 1 

5 Active low 1 1 1 1 

6 
PWMA output = PWMA input with no delay 
PWMB output = PWMA input with falling-edge delay 

0 or 1 0 or 1 0 1 

7 
PWMA output = PWMA input with rising-edge delay 
PWMB output = PWMA input with no delay 

0 or 1 0 or 1 1 0 
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Figure 8-12 illustrates the waveform of typical dead-band sub-module. 

Figure 8-12: Typical Dead-Band waveform 
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Figure 8-13 illustrates the case to generate waveform with 180° phase shift by enable dual-edge delay 
and setting both DBRED and DBFED to half the waveform period. 

Figure 8-13: Dual-edge delay Dead-Band waveform 
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8.6 Trip-Zone (TZ) sub-module 

The trip-zone sub-module determines the PWM outputs when external fault or trip condition occurs. As 
shown in Figure 8-14, the input can be from the TZ signal, the clock error event from the PLL unlock 
detection or the CLKDET module, the lockup or halted condition from the CPU, or the digital compare 
(DC) output. The five TZ signals (TZ0~TZ4) are sourced from the GPIO multiplexer with programmable 
signal polarity according to the TZ#SRCCTL registers in PWMCFG module. The DCxEVTy.force signals are 
generated by the DC submodule as described in the next Section. Software-forced tripping is also 
supported and interrupt can be generated on any trip-zone input. 

Figure 8-14: Trip-Zone sub-module logic 
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Upon a trip-zone condition, the PWMA and PMWB outputs can be forced the  to one of the following: 

-  IƛƎƘ 

-  [ƻǿ 

-  IƛƎƘπƛƳǇŜŘŀƴŎŜ 

-  bƻ ŀŎǘƛƻƴ 

The event actions on PWMA output is controlled by register TZACTL, and the priority of these event 
actions is TZU/TZD > DCAEVT0U/DCAEVT0D > DCAEVT1U/DCAEVT1D. It means the configuration of 
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TZACTL.DCAEVT0U is valid only when the TZACTL.TZAU is set to "Do nothing". The same principle applies 
to the register TZBCTL of event actions on PWMB. 

Both one-shot trip (OST) and cycle-by-cycle (CBC) trip are supported. The one-shot trip is typically used 
for major over-current or short circuits condition while the cycle-by-cycle trip is usually used for current 
limiting operation. 

When a one-shot trip event occurs, the action specified in the TZACTL and TZBCTL registers is 
immediately taken on the PWMA and PWMB outputs. Meanwhile, the one-shot trip event flag (TZIF.OST) 
is set and a PWM_TZINT interrupt is generated if it is enabled in trip-zone enable interrupt (TZIE) register. 
The TZIF.OST flag must be manually cleared by writing 1 to the TZIC.OST bit. 

When a cycle-by-cycle trip event occurs, the action specified in the TZACTL and TZBCTL registers is 
immediately taken on the PWMA and PWMB outputs. Meanwhile, the cycle-by-cycle trip event flag 
(TZIF.CBC) is set and a PWM_TZINT interrupt is generated if it is enabled in the TZIE register. The specified 
condition is automatically cleared if the trip event is no longer present when the TBCNT reaches zero or 
TBPRD as specified by TZIC.CBCCLRPUL. However, the TZIF.CBC flag bit remains set until it is manually 
cleared by writing 1 to the TZIC.CBC bit. If the cycle-by-cycle trip event is still present when the TZIF.CBC 
flag is cleared, it will be set again immediately. 
 

Note:  The asynchronous logic path shown as dashed line in Figure 8-14 is used to observe the 
original trip-zone event signal when TZSEL.OSTOUT or TZSEL.CBCOUT is set to 1. In real 
application, the latched path should be enabled to implement the one-shot or cycle-by-cycle 
trip function as described above. i.e. TZSEL.OSTOUT and TZSEL.CBCOUT should be 2 or 3. 

 
The digital compare DCAEVT0/1 or DCBEVT0/1 event is generated based on the DCAH/DCAL and 
DCBH/DCBL bits of trip-zone digital compare selection (TZDCSEL) register. When a digital compare event 
occurs, the action specified in the TZACTL and TZBCTL registers is immediately taken on the PWMA and 
PWMB outputs. Meanwhile, the DC trip event flag (TZIF.DCAEVT0/1 and TZIF.DCBEVT0/1) is set and a 
PWM_TZINT interrupt is generated if it is enabled in the TZIE register. The specified condition is 
automatically cleared when the DC trip event is no longer present. However, the flag bits in the TZIF 
register remains set until it is manually cleared by writing 1 to the corresponding bits in the TZIC register. 
If the DC trip event is still present when the TZIF bit is cleared, it will be set again immediately. 
 
Figure 8-15 illustrates the trip-zone interrupt logic. 
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Figure 8-15: Trip-Zone interrupt generation 
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Table 8-5 lists the priority of events that effect the final PWM outputs. 

Table 8-5: Priority of events that effect the final PWM outputs 

Priority Level Event 

1(Highest) Trip event 

2 Continuous software force via AQCSFRC register 

3 Dead-Band control logic 

4 One-time software force via AQSFRC register 

5 (Lowest) Action-Qualifier control logic 

 

8.7 Digital Compare (DC) sub-module 

The digital compare sub-module takes the analog comparator (COMP) module outputs, the ADC post-
processing unit (ADCPPU) module trip-zone outputs, and TZ0, TZ1, TZ2, TZ3 and TZ4 inputs to generate 
digital compare A high/low (DCAH, DCAL) and digital compare B high/low (DCBH, DCBL) signals. As shown 
in Figure 8-16, these signals generates raw DCAEVT0/1 and DCBEVT0/1 events, which can be either 
filtered or directly fed to the event processing logic, so as to generate signals for time-base, trip-zone 
and event-trigger sub-modules. 

The raw DCAEVT0/1 and DCBEVT0/1 events can be filtered to remove noise by inserting a blank window 
to gate the event for a certain time as shown in Figure 8-17. Upon the TBCNT=TBPRD or TBCNT=0 pulse, 
the offset counter loads the value from the DCFOFFSET register and starts to count down. When the 
counter expires, the blank window starts and the duration is certain TBCLK clocks determined by 
DCFWINDOW register. During the blank window, all events are ignored. Before the window starts and 
after the window ends, events can generate SOC, SYNC, interrupt and force signals as before. To take 
into account the cross-talk from/to other blocks in real application, the generated blank windows from 
PWM modules can be enabled to filter local raw DC events. The polarity of the blank window can be 
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inverted by set BLANKINV bit of DCFCTL register. As shown in the timing diagram in Figure 8-18, the new 
blank window will immediately start even if the old one does not expire. 

Figure 8-16: Digital Compare sub-module structure 
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Figure 8-17: Event filtering logic 
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Figure 8-18: Blank window timing diagram 
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As shown in Figure 8-19, the raw DCAEVT0, DCAEVT1, DCBEVT0, DCBEVT1 and the filtered DCEVTFILT 
pass through the event processing block and generate the final DCAEVT0, DCAEVT1, DCBEVT0 and 
DCBEVT1 events according to EVT0SRCSEL and EVT1SRCSEL fields in DCACTL and DCBCTL registers. Based 
on these events, further signals can be generated as below: 

-  CƻǊŎŜ ǎƛƎƴŀƭǎ ŦƻǊ ǘǊƛǇπȊƻƴŜ ǎǳōπƳƻŘǳƭŜ 

5/!9±¢лψŦƻǊŎŜΣ 5/!9±¢мψŦƻǊŎŜΣ 5/.9±¢лψŦƻǊŎŜΣ 5/.9±¢мψŦƻǊŎŜ 

-  {ȅƴŎƘǊƻƴƻǳǎ ǎƛƎƴŀƭ ŦƻǊ ǘƛƳŜπōŀǎŜ ǎǳōπƳƻŘǳƭŜ 

5/!9±¢лψǎȅƴŎΣ 5/.9±¢лψǎȅƴŎ 

-  !5/ ǎǘŀǊǘ ƻŦ ŎƻƴǾŜǊǎƛƻƴ 

5/!9±¢лψǎƻŎΣ 5/.9±¢лψǎƻŎ 

-  LƴǘŜǊǊǳǇǘ 

5/!9±¢лψƛƴǘΣ 5/!9±¢мψƛƴǘΣ 5/.9±¢лψƛƴǘΣ 5/.9±¢мψƛƴǘ 
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Figure 8-19: Event processing 
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Below is an example in the scenario that COMP0 are used for shut-current monitoring and generate 
filtered DC trip-zone events to control both PWMxA and PWMxB outputs. 

-  5/!I ƛǎ ǎŜǘ ŀǎ ǘƘŜ ƭƻƎƛŎ hw ƻŦ /hatлIΣ ŀƴŘ /hatл[ Ǿƛŀ 5/!I¢wLt{9[ ǊŜƎƛǎǘŜǊΦ 

-  ¦ǎŜ 5/!IҐƘƛƎƘ ǘƻ ƎŜƴŜǊŀǘŜ ǘƘŜ Ǌŀǿ 5/!9±¢л ǎƛƎƴŀƭ Ǿƛŀ ǎŜǘǘƛƴƎ ¢½5/{9[Φw!²5/!9±¢л Ґ пΦ 

-  ¦ǎŜ ǘƘŜ Ǌŀǿ 5/!9±¢л ŀǎ ǘƘŜ 5/ ŦƛƭǘŜǊ ƛƴǇǳǘ Ǿƛŀ ǎŜǘǘƛƴƎ 5/C/¢[Φ{w/{9[ҐлΦ 

-  ¦ǎŜ ǘƘŜ ŦƛƭǘŜǊŜŘ ǎƛƎƴŀƭ 5/9±¢CL[¢ ŀǎ ǘƘŜ Ŧƛƴŀƭ 5/!9±¢л ŜǾŜƴǘ Ǿƛŀ ǎŜǘǘƛƴƎ 5/!/¢[Φ9±¢л{w/{9[ҐмΦ 

-  ¦ǎŜ ǘƘŜ ŦƛƭǘŜǊŜŘ ǎƛƎƴŀƭ 5/9±¢CL[¢ ŀǎ ǘƘŜ Ŧƛƴŀƭ 5/.9±¢л ŜǾŜƴǘ Ǿƛŀ ǎŜǘǘƛƴƎ 5/./¢[Φ9±¢л{w/{9[ҐмΦ 

-  /ƻƴŦƛƎǳǊŜ ǘƘŜ t²aȄ! ƻǳǘǇǳǘ ŀŎǘƛƻƴ ǳǇƻƴ Ŧƛƴŀƭ 5/!9±¢л ǘǊƛǇπȊƻƴŜ ŜǾŜƴǘ Ǿƛŀ 5/!9±¢л¦ ŀƴŘ 
5/!9±¢л5 ŦƛŜƭŘǎ ƛƴ ¢½!/¢[ ǊŜƎƛǎǘŜǊΦ 

-  /ƻƴŦƛƎǳǊŜ ǘƘŜ t²aȄ. ƻǳǘǇǳǘ ŀŎǘƛƻƴ ǳǇƻƴ Ŧƛƴŀƭ 5/.9±¢л ǘǊƛǇπȊƻƴŜ ŜǾŜƴǘ Ǿƛŀ 5/.9±¢л¦ ŀƴŘ 
5/.9±¢л5 ŦƛŜƭŘǎ ƛƴ ¢½./¢[ ǊŜƎƛǎǘŜǊΦ 

 

8.8 Event-Trigger (ET) sub-module 

The event-trigger sub-module manages the events generated by the time-base sub-module, the counter-
compare sub-module, and the digital-compare sub-module to generate an interrupt to the CPU and/or 
a start-of-conversion (SOC) pulse to the ADC when a selected event occurs. 
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Figure 8-20: Event-Trigger sub-module structure 
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Figure 8-20 illustrates the basic structure of the event-trigger sub-module. Software forced SOCA, SOCB, 
SOCC and INT pulses are supported in the SPD1179/SPD1176. By using a 4-bit counter, the pulse can be 
generated in following scenario: 

-  bŜǾŜǊ ƎŜƴŜǊŀǘŜ 

-  DŜƴŜǊŀǘŜ ŀ ǇǳƭǎŜ ƻƴ ŜǾŜǊȅ ŜǾŜƴǘ 

-  DŜƴŜǊŀǘŜ ŀ ǇǳƭǎŜ ƻƴ ŜǾŜǊȅ ǎŜŎƻƴŘ ŜǾŜƴǘ 

-  ΧΧ 

-  DŜƴŜǊŀǘŜ ŀ ǇǳƭǎŜ ǳǇ ǘƻ ŜǾŜǊȅ ŦƛŦǘŜŜƴǘƘ ŜǾŜƴǘ 
 

8.9 Global reload 

The content transfer from the shadow register to the active register can be done upon the global load 
strobe as shown in Figure 8-21. This feature is enabled by setting the GLDEN bit of GLDCTL0 register to 
1. And the bits in GLDSEL register decide whether the corresponding active register is updated upon the 
global load strobe or the local load strobe. 
When GLDCTL0.OSTMODE=0, the pre-scaler is applied so that the global load strobe is generated every 
GLDCTL0.GLDPRD occurrences of the global reload events. 

When GLDCTL0.OSTMODE=1, one-shot reload mode is enabled so that only the first global reload event 
will generate the global load strobe after GLDCTL1.OSTLD is setting to 1. Once the global load strobe is 
generated, the GLDCTL1.OSTLD is cleared to 0 until it is manually set to 1 again. Global reload events 
during GLDCTL1.OSTLD=0 do not generate any global load strobe. 

Software forced global reload can be enabled via writing 1 to GLDCTL1.FRCLD. 
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Figure 8-21: Global reload structure 
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8.10 Simultaneous write 

In some applications, there is a need of simultaneous writes to the registers of same name in different 
PWMs. SPD1179/SPD1176 provides a PWM link feature by PWMLINK register, so that write to the 
register of another PWM module can also update the value of the same register in current PWM module. 
The registers supporting this feature are TBPRD, CMPA, CMPB, CMPC, CMPD, DBRED, DBFED and 
GLDCTL1. 
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8.11 Registers 

8.11.1 PWM register map 

Table 8-6: PWM Module Base Address 

Peripheral Module Base Address 

PWM0 0x4000 2000 

PWM1 0x4000 2100 

PWM2 0x4000 2200 

PWM3 0x4000 2300 

Table 8-7: PWM Register Map 

Register Offset Description Reset Value 

SHADOWSTS 0x00  Shadow Status Register 0x00000000 

GLDCTL0* 0x04  Global Shadow to Active Load Control Register 0 0x00000000 

GLDCTL1 0x08  Global Shadow to Active Load Control Register 1 0x00000000 

GLDSEL* 0x0C  Global Shadow to Active Load Select Register 0x00000000 

PWMLINK* 0x10  PWM Link Control Register 0xFFFFFFFF 

TBCTL* 0x14  Time-Base Control Register 0x00000006 

TBPRD 0x18  Time-Base Period Register 0x00000000 

TBPRDA 0x1C  Time-Base Period Active Register 0x00000000 

TBPHS 0x20  Time-Base Phase Register 0x00000000 

TBCNT 0x24  Time-Base Counter Register 0x00000000 

TBFLG 0x28  Time-Base Status Register 0x00000000 

TBFLGCLR 0x2C  Time-Base Status Clear Register 0x00000000 

CMPCTL* 0x30  Counter-Compare Control Register 0x00000000 

CMPA 0x34  Counter-Compare A Threshold Register 0x00000000 

CMPAA 0x38  Counter-Compare A Threshold Active Register 0x00000000 

CMPB 0x3C  Counter-Compare B Threshold Register 0x00000000 

CMPBA 0x40  Counter-Compare B Threshold Active Register 0x00000000 

CMPC 0x44  Counter-Compare C Threshold Register 0x00000000 

CMPCA 0x48  Counter-Compare C Threshold Active Register 0x00000000 

CMPD 0x4C  Counter-Compare D Threshold Register 0x00000000 

CMPDA 0x50  Counter-Compare D Threshold Active Register 0x00000000 

AQCTL* 0x54  Action-Qualifier Control Register 0x00000000 

AQCTLA 0x58  Action-Qualifier Output A Control Register 0x00000000 

AQCTLAA 0x5C  Action-Qualifier Output A Control Active Register 0x00000000 

AQCTLB 0x60  Action-Qualifier Output B Control Register 0x00000000 

AQCTLBA 0x64  Action-Qualifier Output B Control Active Register 0x00000000 

AQSFRC 0x68  Action-Qualifier Software Force Register 0x00000000 

AQCSFRC 0x6C  Action-Qualifier Continuous Software Force Register 0x00000000 
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Register Offset Description Reset Value 

AQCSFRCA 0x70  
Action-Qualifier Continuous Software Force Active 
Register 

0x00000000 

DBCTL* 0x74  Dead-Band Generator Control Register 0x00000070 

DBCTLA 0x78  Dead-Band Generator Control Active Register 0x00000070 

DBRED 0x7C  Dead-Band Generator Rising Edge Delay Register 0x00000000 

DBREDA 0x80  Dead-Band Generator Rising Edge Delay Active Register 0x00000000 

DBFED 0x84  Dead-Band Generator Falling Edge Delay Register 0x00000000 

DBFEDA 0x88  
Dead-Band Generator Falling Edge Delay Active 
Register 

0x00000000 

TZSEL* 0x8C  Trip-Zone Event Select Register 0x00030003 

TZFLG 0x90  Trip-Zone Flag Register 0x00000000 

TZFLGCLR 0x94  Trip-Zone Flag Clear Register 0x00000000 

TZDCSEL* 0x98  Trip-Zone Digital Compare Event Select Register 0x00000000 

TZACTL 0x9C  Trip-Zone Output A Control Register 0x00000000 

TZBCTL 0xA0  Trip-Zone Output B Control Register 0x00000000 

TZIF 0xA4  Trip-Zone Interrupt Flag Register 0x00000000 

TZIC 0xA8  Trip-Zone Clear Register 0x00000000 

TZIE* 0xAC  Trip-Zone Interrupt Enable Register 0x00000000 

TZFRC* 0xB0  Trip-Zone Force Register 0x00000000 

DCALTRIPSEL* 0xB4  Digital Compare AL Trip Select Register 0x00000000 

DCAHTRIPSEL* 0xB8  Digital Compare AH Trip Select Register 0x00000000 

DCBLTRIPSEL* 0xBC  Digital Compare BL Trip Select Register 0x00000000 

DCBHTRIPSEL* 0xC0  Digital Compare BH Trip Select Register 0x00000000 

DCACTL* 0xC4  Digital Compare A Control Register 0x00000000 

DCBCTL* 0xC8  Digital Compare B Control Register 0x00000000 

DCFCTL* 0xCC  Digital Compare Filter Register 0x00000010 

DCFOFFSET* 0xD0  Digital Compare Filter Offset Register 0x00000000 

DCFOFFSETCNT 0xD4  Digital Compare Filter Offset Counter Register 0x00000000 

DCFWINDOW* 0xD8  Digital Compare Filter Window Register 0x00000000 

DCFWINDOWCNT 0xDC  Digital Compare Filter Window Counter Register 0x00000000 

DCCAPCTL 0xE0  Digital Compare Capture Control Register 0x00000000 

DCCAP 0xE4  Digital Compare Counter Capture Register 0x00000000 

ETCTL* 0xE8  Event-Trigger Control Register 0x1E1E1E1E 

ETPS* 0xEC  Event-Trigger Prescale Register 0x00000000 

ETFLG 0xF0  Event-Trigger Flag Register 0x00000000 

ETCLR 0xF4  Event-Trigger Clear Register 0x00000000 

ETFRC* 0xF8  Event-Trigger Force Register 0x00000000 

PWMREGKEY 0xFC  PWM Register Write-Allow Key Register 0x1ACCE551 

 

Note:  Registers marked with * are write-allowed only when the PWMREGKEY=0x1ACCE551. 
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8.11.2 PWM registers 

8.11.2.1 Shadow Status Register (SHADOWSTS) 

Table 8-8: Shadow Status Register (SHADOWSTS) Layout 

SHADOWSTS (Shadow Status Register)     Offset: 0x0       Default: 0x00000000 
Access: PWMx->SHADOWSTS 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED DBFED DBRED DBCTL 

7 6 5 4 3 2 1 0 

AQCSFRC AQCTLB AQCTLA CMPD CMPC CMPB CMPA TBPRD 

Table 8-9: Shadow Status Register (SHADOWSTS) Description 

Bits Field Name Type Reset Description 

31:11 RESERVED_31_11 RO 0x0 Reserved. 

10 DBFED RO 0x0 

DBFED shadow status 
0: A load from DBFED to DBFEDA clears this bit 
1: Write to DBFED set this bit and overwrite 
current value in DBFED 

9 DBRED RO 0x0 

DBRED shadow status 
0: A load from DBRED to DBREDA clears this bit 
1: Write to DBRED set this bit and overwrite 
current value in DBRED 

8 DBCTL RO 0x0 

DBCTL shadow status 
0: A load from DBCTL to DBCTLA clears this bit 
1: Write to DBCTL set this bit and overwrite 
current value in DBCTL 

7 AQCSFRC RO 0x0 

AQCSFRC shadow status 
0: A load from AQCSFRC to AQCSFRCA clears this 
bit 
1: Write to AQCSFRC set this bit and overwrite 
current value in AQCSFRC 

6 AQCTLB RO 0x0 

AQCTLB shadow status 
0: A load from AQCTLB to AQCTLBA clears this bit 
1: Write to AQCTLB set this bit and overwrite 
current value in AQCTLB 
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Bits Field Name Type Reset Description 

5 AQCTLA RO 0x0 

AQCTLA shadow status 
0: A load from AQCTLA to AQCTLAA clears this 
bit 
1: Write to AQCTLA set this bit and overwrite 
current value in AQCTLA 

4 CMPD RO 0x0 

CMPD shadow status 
0: A load from CMPD to CMPDA clears this bit 
1: Write to CMPD set this bit and overwrite 
current value in CMPD 

3 CMPC RO 0x0 

CMPC shadow status 
0: A load from CMPC to CMPCA clears this bit 
1: Write to CMPC set this bit and overwrite 
current value in CMPC 

2 CMPB RO 0x0 

CMPB shadow status 
0: A load from CMPB to CMPBA clears this bit 
1: Write to CMPB set this bit and overwrite 
current value in CMPB 

1 CMPA RO 0x0 

CMPA shadow status 
0: A load from CMPA to CMPAA clears this bit 
1: Write to CMPA set this bit and overwrite 
current value in CMPA 

0 TBPRD RO 0x0 

TBPRD shadow status 
0: A load from TBPRD to TBPRDA clears this bit 
1: Write to TBPRD set this bit and overwrite 
current value in TBPRD 
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8.11.2.2 Global Shadow to Active Load Control Register 0 (GLDCTL0) 

Table 8-10: Global Shadow to Active Load Control Register 0 (GLDCTL0) Layout 

GLDCTL0 (Global Shadow to Active Load Control Register 0)     Offset: 0x4       Default: 0x00000000 
Access: PWMx->GLDCTL0 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED OSTMODE GLDCNT 

7 6 5 4 3 2 1 0 

GLDPRD GLDLOAD GLDEN 

Table 8-11: Global Shadow to Active Load Control Register 0 (GLDCTL0) Description 

Bits Field Name Type Reset Description 

31:13 RESERVED_31_13 RO 0x0 Reserved. 

12 OSTMODE RW 0x0 

One-shot global load mode 
0: Global strobe is continuously controlled by 
GLDPRD and GLDCNT 
1: Global strobe is blocked until 
GLDCTL1[OSTLOAD] is written with 1 

11:8 GLDCNT RO 0x0 
Global shadow to active load strobe counter 
It indicates how many selected global load 
events have occurred 

7:4 GLDPRD RW 0x0 

Global shadow to active load strobe period 
No global load pulse will be generated if 
GLDPRD=0. Otherwise, the global load pulse is 
generated when new event comes upon 
GLDCNT=GLDPRD-1. In other words, the load 
pulse is generated every GLDPRD events. 
It has no effect if OSTMODE=1 

3:1 GLDLOAD RW 0x0 

Global shadow to active load mode 
000: Load from shadow to active on TBCNT=0 
001: Load from shadow to active on 
TBCNT=TBPRD 
010: Load from shadow to active on TBCNT=0 or 
TBCNT=TBPRD 
011: Load from shadow to active on SYNC event 
100: Load from shadow to active on SYNC event 
or TBCNT=0 
101: Load from shadow to active on SYNC event 
or TBCNT=TBPRD 
110: Load from shadow to active on SYNC event, 
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Bits Field Name Type Reset Description 
TBCNT=0 or TBCNT=TBPRD 
111: Load from shadow to active on software by 
writing 1 to GLDCTL1[FRCLOAD] 

0 GLDEN RW 0x0 

Global shadow to active load enable 
0: Shadow to active load is defined per register 
regardless of GLDSEL. 
i.e. CMPA load is always controlled by 
CMPCTL[CMPALOAD] 
1: Shadow to active load is globally controlled 

 

8.11.2.3 Global Shadow to Active Load Control Register 1 (GLDCTL1) 

Table 8-12: Global Shadow to Active Load Control Register 1 (GLDCTL1) Layout 

GLDCTL1 (Global Shadow to Active Load Control Register 1)     Offset: 0x8       Default: 0x00000000 
Access: PWMx->GLDCTL1 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED FRCLOAD OSTLOAD 

Table 8-13: Global Shadow to Active Load Control Register 1 (GLDCTL1) Description 

Bits Field Name Type Reset Description 

31:2 RESERVED_31_2 RO 0x0 Reserved. 

1 FRCLOAD W1S 0x0 

Global force shadow to active load 
0: Write 0 has no effect and always reads back 0 
1: Write 1 generates global load event to the 
event counter 

0 OSTLOAD W1S 0x0 

Start the one-shot load pending 
0: Write 0 has no effect. Read 0 indicates there is 
no pending one-shot load 
1: Write 1 initialize a one-shot load pending. 
Upon event defined by GLDCTL[GLDLOAD], the 
global load happens and this bit is self-cleared to 
0. 
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8.11.2.4 Global Shadow to Active Load Select Register (GLDSEL) 

Table 8-14: Global Shadow to Active Load Select Register (GLDSEL) Layout 

GLDSEL (Global Shadow to Active Load Select Register)     Offset: 0xC       Default: 0x00000000 
Access: PWMx->GLDSEL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED DBFED DBRED DBCTL 

7 6 5 4 3 2 1 0 

AQCSFRC AQCTLB AQCTLA CMPD CMPC CMPB CMPA TBPRD 

Table 8-15: Global Shadow to Active Load Select Register (GLDSEL) Description 

Bits Field Name Type Reset Description 

31:11 RESERVED_31_11 RO 0x0 Reserved. 

10 DBFED RW 0x0 

DBFED global shadow to active load select 
0: Shadow to active load is controlled by 
DBCTL[DBFEDLOAD] 
1: Shadow to active load is controlled by GLDCTL 

9 DBRED RW 0x0 

DBRED global shadow to active load select 
0: Shadow to active load is controlled by 
DBCTL[DBREDLOAD] 
1: Shadow to active load is controlled by GLDCTL 

8 DBCTL RW 0x0 

DBCTL global shadow to active load select 
0: Shadow to active load is controlled by 
DBCTL[DBCTLLOAD] 
1: Shadow to active load is controlled by GLDCTL 

7 AQCSFRC RW 0x0 

AQCSFRC global shadow to active load select 
0: Shadow to active load is controlled by 
AQCTL[AQCSFRCLOAD] 
1: Shadow to active load is controlled by GLDCTL 

6 AQCTLB RW 0x0 

AQCTLB global shadow to active load select 
0: Shadow to active load is controlled by 
AQCTL[AQCTLBLOAD] 
1: Shadow to active load is controlled by GLDCTL 

5 AQCTLA RW 0x0 

AQCTLA global shadow to active load select 
0: Shadow to active load is controlled by 
AQCTL[AQCTLALOAD] 
1: Shadow to active load is controlled by GLDCTL 
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Bits Field Name Type Reset Description 

4 CMPD RW 0x0 

CMPD global shadow to active load select 
0: Shadow to active load is controlled by 
CMPCTL[CMPDLOAD] 
1: Shadow to active load is controlled by GLDCTL 

3 CMPC RW 0x0 

CMPC global shadow to active load select 
0: Shadow to active load is controlled by 
CMPCTL[CMPCLOAD] 
1: Shadow to active load is controlled by GLDCTL 

2 CMPB RW 0x0 

CMPB global shadow to active load select 
0: Shadow to active load is controlled by 
CMPCTL[CMPBLOAD] 
1: Shadow to active load is controlled by GLDCTL 

1 CMPA RW 0x0 

CMPA global shadow to active load select 
0: Shadow to active load is controlled by 
CMPCTL[CMPALOAD] 
1: Shadow to active load is controlled by GLDCTL 

0 TBPRD RW 0x0 

TBPRD global shadow to active load select 
0: Shadow to active load is controlled by 
TBCTL[TBPRDLOAD] 
1: Shadow to active load is controlled by GLDCTL 
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8.11.2.5 PWM Link Control Register (PWMLINK) 

Table 8-16: PWM Link Control Register (PWMLINK) Layout 

PWMLINK (PWM Link Control Register)     Offset: 0x10      Default: 0xFFFFFFFF 
Access: PWMx->PWMLINK 

31 30 29 28 27 26 25 24 

GLDCTL1 DBFED 

23 22 21 20 19 18 17 16 

DBRED CMPD 

15 14 13 12 11 10 9 8 

CMPC CMPB 

7 6 5 4 3 2 1 0 

CMPA TBPRD 

Table 8-17: PWM Link Control Register (PWMLINK) Description 

Bits Field Name Type Reset Description 

31:28 GLDCTL1 RW 0xF 

Write to the GLDCTL1 of PWM selected by 
PWMLINK[GLDCTL1] results in simultaneous 
write to GLDCTL1 of current PWM module 
0000: Select PWM0 
0001: Select PWM1 
0010: Select PWM2 
0011: Select PWM3 
1111: No PWM selected 

27:24 DBFED RW 0xF 

Write to the DBFED of PWM selected by 
PWMLINK[DBFED] results in simultaneous write 
to DBFED of current PWM module 
0000: Select PWM0 
0001: Select PWM1 
0010: Select PWM2 
0011: Select PWM3 
1111: No PWM selected 

23:20 DBRED RW 0xF 

Write to the DBRED of PWM selected by 
PWMLINK[DBRED] results in simultaneous write 
to DBRED of current PWM module 
0000: Select PWM0 
0001: Select PWM1 
0010: Select PWM2 
0011: Select PWM3 
1111: No PWM selected 

19:16 CMPD RW 0xF 

Write to the CMPD of PWM selected by 
PWMLINK[CMPD] results in simultaneous write 
to CMPD of current PWM module 
0000: Select PWM0 
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Bits Field Name Type Reset Description 
0001: Select PWM1 
0010: Select PWM2 
0011: Select PWM3 
1111: No PWM selected 

15:12 CMPC RW 0xF 

Write to the CMPC of PWM selected by 
PWMLINK[CMPC] results in simultaneous write 
to CMPC of current PWM module 
0000: Select PWM0 
0001: Select PWM1 
0010: Select PWM2 
0011: Select PWM3 
1111: No PWM selected 

11:8 CMPB RW 0xF 

Write to the CMPB of PWM selected by 
PWMLINK[CMPB] results in simultaneous write 
to CMPB of current PWM module 
0000: Select PWM0 
0001: Select PWM1 
0010: Select PWM2 
0011: Select PWM3 
1111: No PWM selected 

7:4 CMPA RW 0xF 

Write to the CMPA of PWM selected by 
PWMLINK[CMPA] results in simultaneous write 
to CMPA of current PWM module 
0000: Select PWM0 
0001: Select PWM1 
0010: Select PWM2 
0011: Select PWM3 
1111: No PWM selected 

3:0 TBPRD RW 0xF 

Write to the TBPRD of PWM selected by 
PWMLINK[TBPRD] results in simultaneous write 
to TBPRD of current PWM module 
0000: Select PWM0 
0001: Select PWM1 
0010: Select PWM2 
0011: Select PWM3 
1111: No PWM selected 
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8.11.2.6 Time-Base Control Register (TBCTL) 

Table 8-18: Time-Base Control Register (TBCTL) Layout 

TBCTL (Time-Base Control Register)     Offset: 0x14      Default: 0x00000006 
Access: PWMx->TBCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED DBGRUN TBPDIV 

15 14 13 12 11 10 9 8 

TBPDIV TBDIV FRCSYNC SYNCOSEL 

7 6 5 4 3 2 1 0 

TBPRDLOCK TBPRDLOAD PHSDIR PHSEN CNTMODE CNTRUN 

Table 8-19: Time-Base Control Register (TBCTL) Description 

Bits Field Name Type Reset Description 

31:20 RESERVED_31_20 RO 0x0 Reserved. 

19:18 DBGRUN RW 0x0 

PWM counter behavior upon CPU lockup or 
halted condition 
Note: Such condition can be cause by debug 
operation and CPU fault exceptions 
00: Stop after the next time-base counter 
increment or decrement 
01: Stop when TBCNT completes a whole cycle 
(TBCNT=TBPRD for up-count mode and TBCNT=0 
for other modes) 
10: Counter keep running when CPU is halted 

17:15 TBPDIV RW 0x0 

TBCLK pre-dividing ratio from PWM clock input. 
Overall dividing ratio is 2^TBPDIV * (TBDIV+1) 
000: /1 (default on reset) 
001: /2 
010: /4 
011: /8 
100: /16 
101: /32 
110: /64 
111: /128 

14:12 TBDIV RW 0x0 

TBCLK dividing ratio from pre-divider output. 
Overall dividing ratio is 2^TBPDIV * (TBDIV+1) 
000: /1 (default on reset) 
001: /2 
010: /3 
011: /4 
100: /5 
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Bits Field Name Type Reset Description 
101: /6 
110: /7 
111: /8 

11 FRCSYNC W1S 0x0 

Software forced synchronization 
This event is ORed with SYNCI input and is valid 
only when SYNCOSEL=000 
0: Write 0 has no effect and always reads back 0 
1: Write 1 forces a one-time synchronization 
pulse. This bit is self-cleared to 0 and not 
affected by PWMREGKEY protection 

10:8 SYNCOSEL RW 0x0 

Synchronization output select 
000: SYNCI and the software forced sync 
001: TBCNT=0 event 
010: TBCNT=TBPRD event 
011: TBCNT=CMPA event 
100: TBCNT=CMPB event 
101: TBCNT=CMPC event 
110: TBCNT=CMPD event 
111: Disable SYNCO 

7 TBPRDLOCK RW 0x0 

TBPRD active value lock 
0: Active value in TBPRDA is updated according 
to TBCTL[TBPRDLOAD] 
1: Active value in TBPRDA will not change 

6:5 TBPRDLOAD RW 0x0 

TBPRD active value load mode 
It has no effect when TBCTL[TBPRDLOCK]=1 
00: Load TBPRD into TBPRDA on TBCNT=0 
01: Load TBPRD into TBPRDA on SYNC event 
10: Load TBPRD into TBPRDA on SYNC event or 
TBCNT=0 
11: Write TBPRD will immediately change the 
active value in TBPRDA 

4 PHSDIR RW 0x0 

Phase direction 
It is valid only when TBCNT is in up-down-count 
mode (CNTMODE=10) 
0: Count down after synchronization event 
1: Count up after synchronization event 

3 PHSEN RW 0x0 

Phase register enable 
0: Do not load time-base counter (TBCNT) from 
time-base phase register (TBPHS) 
1:  Load TBCNT from TBPHS when 
synchronization event occurs (SYNCI input, 
software synchronization or digital compare sync 
event) 

2:1 CNTMODE RW 0x3 
Counter mode 
00: Down-count 
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Bits Field Name Type Reset Description 
01: Up-count 
10: Up-down-count 
11: Stop and freeze (default on reset) 

0 CNTRUN RW 0x0 
Counter run/stop control 
0: Counter stop 
1: Counter free-running 

 

8.11.2.7 Time-Base Period Register (TBPRD) 

Table 8-20: Time-Base Period Register (TBPRD) Layout 

TBPRD (Time-Base Period Register)     Offset: 0x18      Default: 0x00000000 
Access: PWMx->TBPRD 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-21: Time-Base Period Register (TBPRD) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 Time-base counter period 
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8.11.2.8 Time-Base Period Active Register (TBPRDA) 

Table 8-22: Time-Base Period Active Register (TBPRDA) Layout 

TBPRDA (Time-Base Period Active Register)     Offset: 0x1C      Default: 0x00000000 
Access: PWMx->TBPRDA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-23: Time-Base Period Active Register (TBPRDA) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 

Time-base counter active period 
When TBCTL[PRDLOAD]=0x3, write to TBPRD 
directly affects this register. 
Otherwise, the value is loaded from TBPRD upon 
the events defined in TBCTL[PRDLOAD]. 
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8.11.2.9 Time-Base Phase Register (TBPHS) 

Table 8-24: Time-Base Phase Register (TBPHS) Layout 

TBPHS (Time-Base Phase Register)     Offset: 0x20      Default: 0x00000000 
Access: PWMx->TBPHS 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-25: Time-Base Phase Register (TBPHS) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 

Time-base counter phase when synchronization 
event occurs 
TBCTL[PHSEN]=0: The synchronization event is 
ignored and TBCNT keeps its value. 
TBCTL[PHSEN]=1: Time-base counter (TBCNT) 
will be loaded with TBPHS when synchronization 
event occurs. 
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8.11.2.10 Time-Base Counter Register (TBCNT) 

Table 8-26: Time-Base Counter Register (TBCNT) Layout 

TBCNT (Time-Base Counter Register)     Offset: 0x24      Default: 0x00000000 
Access: PWMx->TBCNT 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-27: Time-Base Counter Register (TBCNT) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 Current value of the time-base counter 
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8.11.2.11 Time-Base Status Register (TBFLG) 

Table 8-28: Time-Base Status Register (TBFLG) Layout 

TBFLG (Time-Base Status Register)     Offset: 0x28      Default: 0x00000000 
Access: PWMx->TBFLG 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED CNTDIR 

7 6 5 4 3 2 1 0 

CNTCMPD CNTCMPC CNTCMPB CNTCMPA CNTPRD CNTZRO CNTMAX SYNCI 

Table 8-29: Time-Base Status Register (TBFLG) Description 

Bits Field Name Type Reset Description 

31:9 RESERVED_31_9 RO 0x0 Reserved. 

8 CNTDIR RO 0x0 
Time-base counter direction status 
0: Time-base counter is currently counting down 
1: Time-base counter is currently counting up 

7 CNTCMPD RO 0x0 
Time-base counter reaching CMPD latched status 
0: TBCNT never reaches CMPD 
1: TBCNT reached CMPD 

6 CNTCMPC RO 0x0 
Time-base counter reaching CMPC latched status 
0: TBCNT never reaches CMPC 
1: TBCNT reached CMPC 

5 CNTCMPB RO 0x0 
Time-base counter reaching CMPB latched status 
0: TBCNT never reaches CMPB 
1: TBCNT reached CMPB 

4 CNTCMPA RO 0x0 
Time-base counter reaching CMPA latched status 
0: TBCNTnever reaches CMPA 
1: TBCNT reached CMPA 

3 CNTPRD RO 0x0 

Time-base counter reaching period latched 
status 
0: TBCNT never reaches TBPRD 
1: TBCNT reached TBPRD 

2 CNTZRO RO 0x0 
Time-base counter reaching zero latched status 
0: TBCNT never reaches 0x0 
1: TBCNT reached 0x0 

1 CNTMAX RO 0x0 
Time-base counter reaching max latched status 
0: TBCNT never reaches 0xFFFF 
1: TBCNT reached 0xFFFF 
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Bits Field Name Type Reset Description 

0 SYNCI RO 0x0 
Input synchronization latched status 
0: No input synchronization event has occurred 
1: An input synchronization event has occurred 
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8.11.2.12 Time-Base Status Clear Register (TBFLGCLR) 

Table 8-30: Time-Base Status Clear Register (TBFLGCLR) Layout 

TBFLGCLR (Time-Base Status Clear Register)     Offset: 0x2C      Default: 0x00000000 
Access: PWMx->TBFLGCLR 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

CNTCMPD CNTCMPC CNTCMPB CNTCMPA CNTPRD CNTZRO CNTMAX SYNCI 

Table 8-31: Time-Base Status Clear Register (TBFLGCLR) Description 

Bits Field Name Type Reset Description 

31:8 RESERVED_31_8 RO 0x0 Reserved. 

7 CNTCMPD W1C 0x0 

Time-base counter reaching CMPD latched status 
clear 
0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the TZFLG.CNTCMPD. This bit is 
self-cleared to 0 

6 CNTCMPC W1C 0x0 

Time-base counter reaching CMPC latched status 
clear 
0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the TZFLG.CNTCMPC. This bit is 
self-cleared to 0 

5 CNTCMPB W1C 0x0 

Time-base counter reaching CMPB latched status 
clear 
0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the TZFLG.CNTCMPB. This bit is 
self-cleared to 0 

4 CNTCMPA W1C 0x0 

Time-base counter reaching CMPA latched status 
clear 
0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the TZFLG.CNTCMPA. This bit is 
self-cleared to 0 

3 CNTPRD W1C 0x0 

Time-base counter reaching period latched 
status clear 
0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the TZFLG.CNTPRD. This bit is 
self-cleared to 0 
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Bits Field Name Type Reset Description 

2 CNTZRO W1C 0x0 

Time-base counter reaching zero latched status 
clear 
0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the TZFLG.CNTZRO. This bit is 
self-cleared to 0 

1 CNTMAX W1C 0x0 

Time-base counter reaching max latched status 
clear 
0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the TZFLG.CNTMAX. This bit is 
self-cleared to 0 

0 SYNCI W1C 0x0 

Input synchronization latched status clear 
0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the TZFLG.SYNCI. This bit is self-
cleared to 0 
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8.11.2.13 Counter-Compare Control Register (CMPCTL) 

Table 8-32: Counter-Compare Control Register (CMPCTL) Layout 

CMPCTL (Counter-Compare Control Register)     Offset: 0x30      Default: 0x00000000 
Access: PWMx->CMPCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

CMPDLOCK CMPDLOAD CMPCLOCK CMPCLOAD 

7 6 5 4 3 2 1 0 

CMPBLOCK CMPBLOAD CMPALOCK CMPALOAD 

Table 8-33: Counter-Compare Control Register (CMPCTL) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15 CMPDLOCK RW 0x0 

CMPD active value lock 
0: Active value in CMPDA is updated according to 
CMPCTL.CMPDLOAD 
1: Active value in CMPDA will not change 

14:12 CMPDLOAD RW 0x0 

CMPD active value load mode 
It has no effect when CMPCTL[CMPDLOCK]=1 
000: Load CMPD into CMPDA on TBCNT=0 
001: Load CMPD into CMPDA on TBCNT=TBPRD 
010: Load CMPD into CMPDA on TBCNT=0 or 
TBCNT=TBPRD 
011: Load CMPD into CMPDA on SYNC event 
100: Load CMPD into CMPDA on SYNC event or 
TBCNT=0 
101: Load CMPD into CMPDA on SYNC event or 
TBCNT=TBPRD 
110: Load CMPD into CMPDA on SYNC event, 
TBCNT=0 or TBCNT=TBPRD 
111: Write CMPD will immediately change the 
active value in CMPDA 

11 CMPCLOCK RW 0x0 

CMPC active value lock 
0: Active value in CMPCA is updated according to 
CMPCTL.CMPCLOAD 
1: Active value in CMPCA will not change 

10:8 CMPCLOAD RW 0x0 

CMPC active value load mode 
It has no effect when CMPCTL[CMPCLOCK]=1 
000: Load CMPC into CMPCA on TBCNT=0 
001: Load CMPC into CMPCA on TBCNT=TBPRD 
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Bits Field Name Type Reset Description 
010: Load CMPC into CMPCA on TBCNT=0 or 
TBCNT=TBPRD 
011: Load CMPC into CMPCA on SYNC event 
100: Load CMPC into CMPCA on SYNC event or 
TBCNT=0 
101: Load CMPC into CMPCA on SYNC event or 
TBCNT=TBPRD 
110: Load CMPC into CMPCA on SYNC event, 
TBCNT=0 or TBCNT=TBPRD 
111: Write CMPC will immediately change the 
active value in CMPCA 

7 CMPBLOCK RW 0x0 

CMPB active value lock 
0: Active value in CMPBA is updated according to 
CMPBTL.CMPBLOAD 
1: Active value in CMPBA will not change 

6:4 CMPBLOAD RW 0x0 

CMPB active value load mode 
It has no effect when CMPBTL[CMPBLOCK]=1 
000: Load CMPB into CMPBA on TBCNT=0 
001: Load CMPB into CMPBA on TBCNT=TBPRD 
010: Load CMPB into CMPBA on TBCNT=0 or 
TBCNT=TBPRD 
011: Load CMPB into CMPBA on SYNC event 
100: Load CMPB into CMPBA on SYNC event or 
TBCNT=0 
101: Load CMPB into CMPBA on SYNC event or 
TBCNT=TBPRD 
110: Load CMPB into CMPBA on SYNC event, 
TBCNT=0 or TBCNT=TBPRD 
111: Write CMPB will immediately change the 
active value in CMPBA 

3 CMPALOCK RW 0x0 

CMPA active value lock 
0: Active value in CMPAA is updated according to 
CMPATL.CMPALOAD 
1: Active value in CMPAA will not change 

2:0 CMPALOAD RW 0x0 

CMPA active value load mode 
It has no effect when CMPATL[CMPALOCK]=1 
000: Load CMPA into CMPAA on TBCNT=0 
001: Load CMPA into CMPAA on TBCNT=TBPRD 
010: Load CMPA into CMPAA on TBCNT=0 or 
TBCNT=TBPRD 
011: Load CMPA into CMPAA on SYNC event 
100: Load CMPA into CMPAA on SYNC event or 
TBCNT=0 
101: Load CMPA into CMPAA on SYNC event or 
TBCNT=TBPRD 



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

270 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

Bits Field Name Type Reset Description 
110: Load CMPA into CMPAA on SYNC event, 
TBCNT=0 or TBCNT=TBPRD 
111: Write CMPA will immediately change the 
active value in CMPAA 

 

8.11.2.14 Counter-Compare A Threshold Register (CMPA) 

Table 8-34: Counter-Compare A Threshold Register (CMPA) Layout 

CMPA (Counter-Compare A Threshold Register)     Offset: 0x34      Default: 0x00000000 
Access: PWMx->CMPA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-35: Counter-Compare A Threshold Register (CMPA) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 Comparator A threshold 
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8.11.2.15 Counter-Compare A Threshold Active Register (CMPAA) 

Table 8-36: Counter-Compare A Threshold Active Register (CMPAA) Layout 

CMPAA (Counter-Compare A Threshold Active Register)     Offset: 0x38      Default: 0x00000000 
Access: PWMx->CMPAA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-37: Counter-Compare A Threshold Active Register (CMPAA) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 
Comparator A threshold active value 
A TBCNT=CMPA event will be generated while 
TBCNT is equal to the threshold value 
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8.11.2.16 Counter-Compare B Threshold Register (CMPB) 

Table 8-38: Counter-Compare B Threshold Register (CMPB) Layout 

CMPB (Counter-Compare B Threshold Register)     Offset: 0x3C      Default: 0x00000000 
Access: PWMx->CMPB 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-39: Counter-Compare B Threshold Register (CMPB) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 Comparator B threshold 
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8.11.2.17 Counter-Compare B Threshold Active Register (CMPBA) 

Table 8-40: Counter-Compare B Threshold Active Register (CMPBA) Layout 

CMPBA (Counter-Compare B Threshold Active Register)     Offset: 0x40      Default: 0x00000000 
Access: PWMx->CMPBA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-41: Counter-Compare B Threshold Active Register (CMPBA) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 
Comparator B threshold active value 
A TBCNT=CMPB event will be generated while 
TBCNT is equal to the threshold value 
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8.11.2.18 Counter-Compare C Threshold Register (CMPC) 

Table 8-42: Counter-Compare C Threshold Register (CMPC) Layout 

CMPC (Counter-Compare C Threshold Register)     Offset: 0x44      Default: 0x00000000 
Access: PWMx->CMPC 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-43: Counter-Compare C Threshold Register (CMPC) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 Comparator C threshold 
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8.11.2.19 Counter-Compare C Threshold Active Register (CMPCA) 

Table 8-44: Counter-Compare C Threshold Active Register (CMPCA) Layout 

CMPCA (Counter-Compare C Threshold Active Register)     Offset: 0x48      Default: 0x00000000 
Access: PWMx->CMPCA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-45: Counter-Compare C Threshold Active Register (CMPCA) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 
Comparator C threshold active value 
A TBCNT=CMPC event will be generated while 
TBCNT is equal to the threshold value 
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8.11.2.20 Counter-Compare D Threshold Register (CMPD) 

Table 8-46: Counter-Compare D Threshold Register (CMPD) Layout 

CMPD (Counter-Compare D Threshold Register)     Offset: 0x4C      Default: 0x00000000 
Access: PWMx->CMPD 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-47: Counter-Compare D Threshold Register (CMPD) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 Comparator D threshold 
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8.11.2.21 Counter-Compare D Threshold Active Register (CMPDA) 

Table 8-48: Counter-Compare D Threshold Active Register (CMPDA) Layout 

CMPDA (Counter-Compare D Threshold Active Register)     Offset: 0x50      Default: 0x00000000 
Access: PWMx->CMPDA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-49: Counter-Compare D Threshold Active Register (CMPDA) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 
Comparator D threshold active value 
A TBCNT=CMPD event will be generated while 
TBCNT is equal to the threshold value 
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8.11.2.22 Action-Qualifier Control Register (AQCTL) 

Table 8-50: Action-Qualifier Control Register (AQCTL) Layout 

AQCTL (Action-Qualifier Control Register)     Offset: 0x54      Default: 0x00000000 
Access: PWMx->AQCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

T1SEL T0SEL 

7 6 5 4 3 2 1 0 
AQCTLBLOCK AQCTLBLOAD AQCTLALOCK AQCTLALOAD 

Table 8-51: Action-Qualifier Control Register (AQCTL) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:12 T1SEL RW 0x0 

T1 event source select 
0000: DCAEVT0 
0001: DCAEVT1 
0010: DCBEVT0 
0011: DCBEVT1 
0100: TZ0 
0101: TZ1 
0110: TZ2 
0111: TZ3 
1000: TZ4 
1001: SYNCI 

11:8 T0SEL RW 0x0 

T0 event source select 
0000: DCAEVT0 
0001: DCAEVT1 
0010: DCBEVT0 
0011: DCBEVT1 
0100: TZ0 
0101: TZ1 
0110: TZ2 
0111: TZ3 
1000: TZ4 
1001: SYNCI 

7 AQCTLBLOCK RW 0x0 

AQCTLB active value lock 
0: Active value in AQCTLBA is updated according 
to AQCTL.AQCTLBLOAD 
1: Active value in AQCTLBA will not change 
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Bits Field Name Type Reset Description 

6:4 AQCTLBLOAD RW 0x0 

AQCTLB active value load mode 
It has no effect when AQCTL[AQCTLBLOCK]=1 
000: Load AQCTLB into AQCTLBA on TBCNT=0 
001: Load AQCTLB into AQCTLBA on 
TBCNT=TBPRD 
010: Load AQCTLB into AQCTLBA on TBCNT=0 or 
TBCNT=TBPRD 
011: Load AQCTLB into AQCTLBA on SYNC event 
100: Load AQCTLB into AQCTLBA on SYNC event 
or TBCNT=0 
101: Load AQCTLB into AQCTLBA on SYNC event 
or TBCNT=TBPRD 
110: Load AQCTLB into AQCTLBA on SYNC event, 
TBCNT=0 or TBCNT=TBPRD 
111: Write AQCTLB immediately change the 
active value in AQCTLBA 

3 AQCTLALOCK RW 0x0 

AQCTLA active value lock 
0: Active value in AQCTLAA is updated according 
to AQCTL[AQCTLALOAD] 
1: Active value in AQCTLAA will not change 

2:0 AQCTLALOAD RW 0x0 

AQCTLA active value load mode 
It has no effect when AQCTL[AQCTLALOCK]=1 
000: Load AQCTLA into AQCTLAA on TBCNT=0 
001: Load AQCTLA into AQCTLAA on 
TBCNT=TBPRD 
010: Load AQCTLA into AQCTLAA on TBCNT=0 or 
TBCNT=TBPRD 
011: Load AQCTLA into AQCTLAA on SYNC event 
100: Load AQCTLA into AQCTLAA on SYNC event 
or TBCNT=0 
101: Load AQCTLA into AQCTLAA on SYNC event 
or TBCNT=TBPRD 
110: Load AQCTLA into AQCTLAA on SYNC event, 
TBCNT=0 or TBCNT=TBPRD 
111: Write AQCTLA immediately change the 
active value in AQCTLAA 
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8.11.2.23 Action-Qualifier Output A Control Register (AQCTLA) 

Table 8-52: Action-Qualifier Output A Control Register (AQCTLA) Layout 

AQCTLA (Action-Qualifier Output A Control Register)     Offset: 0x58      Default: 0x00000000 
Access: PWMx->AQCTLA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED T1D T1U 

15 14 13 12 11 10 9 8 

T0D T0U CBD CBU 

7 6 5 4 3 2 1 0 

CAD CAU PRD ZRO 

Table 8-53: Action-Qualifier Output A Control Register (AQCTLA) Description 

Bits Field Name Type Reset Description 

31:20 RESERVED_31_20 RO 0x0 Reserved. 

19:18 T1D RW 0x0 

Action on output A when T1 event and TBCNT is 
counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

17:16 T1U RW 0x0 

Action on output A when T1 event and TBCNT is 
counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

15:14 T0D RW 0x0 

Action on output A when T0 event and TBCNT is 
counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

13:12 T0U RW 0x0 

Action on output A when T0 event and TBCNT is 
counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

11:10 CBD RW 0x0 
Action on output A when TBCNT=CMPB and 
TBCNT is counting down 
00: Do nothing (action disabled) 
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Bits Field Name Type Reset Description 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

9:8 CBU RW 0x0 

Action on output A when TBCNT=CMPB and 
TBCNT is counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

7:6 CAD RW 0x0 

Action on output A when TBCNT=CMPA and 
TBCNT is counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

5:4 CAU RW 0x0 

Action on output A when TBCNT=CMPA and 
TBCNT is counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

3:2 PRD RW 0x0 

Action on output A when TBCNT=TBPRD 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

1:0 ZRO RW 0x0 

Action on output A when TBCNT=Zero 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 
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8.11.2.24 Action-Qualifier Output A Control Active Register (AQCTLAA) 

Table 8-54: Action-Qualifier Output A Control Active Register (AQCTLAA) Layout 

AQCTLAA (Action-Qualifier Output A Control Active Register)     Offset: 0x5C      Default: 0x00000000 
Access: PWMx->AQCTLAA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED T1D T1U 

15 14 13 12 11 10 9 8 

T0D T0U CBD CBU 

7 6 5 4 3 2 1 0 

CAD CAU PRD ZRO 

Table 8-55: Action-Qualifier Output A Control Active Register (AQCTLAA) Description 

Bits Field Name Type Reset Description 

31:20 RESERVED_31_20 RO 0x0 Reserved. 

19:18 T1D RO 0x0 

Action on output A when T1 event and TBCNT is 
counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

17:16 T1U RO 0x0 

Action on output A when T1 event and TBCNT is 
counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

15:14 T0D RO 0x0 

Action on output A when T0 event and TBCNT is 
counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

13:12 T0U RO 0x0 

Action on output A when T0 event and TBCNT is 
counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

11:10 CBD RO 0x0 
Action on output A when TBCNT=CMPB and 
TBCNT is counting down 
00: Do nothing (action disabled) 
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Bits Field Name Type Reset Description 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

9:8 CBU RO 0x0 

Action on output A when TBCNT=CMPB and 
TBCNT is counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

7:6 CAD RO 0x0 

Action on output A when TBCNT=CMPA and 
TBCNT is counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

5:4 CAU RO 0x0 

Action on output A when TBCNT=CMPA and 
TBCNT is counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

3:2 PRD RO 0x0 

Action on output A when TBCNT=TBPRD 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 

1:0 ZRO RO 0x0 

Action on output A when TBCNT=Zero 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low) 
10: Set (force PWM output A to high) 
11: Toggle (invert current PWM output A status) 
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8.11.2.25 Action-Qualifier Output B Control Register (AQCTLB) 

Table 8-56: Action-Qualifier Output B Control Register (AQCTLB) Layout 

AQCTLB (Action-Qualifier Output B Control Register)     Offset: 0x60      Default: 0x00000000 
Access: PWMx->AQCTLB 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED T1D T1U 

15 14 13 12 11 10 9 8 

T0D T0U CBD CBU 

7 6 5 4 3 2 1 0 

CAD CAU PRD ZRO 

Table 8-57: Action-Qualifier Output B Control Register (AQCTLB) Description 

Bits Field Name Type Reset Description 

31:20 RESERVED_31_20 RO 0x0 Reserved. 

19:18 T1D RW 0x0 

Action on output B when T1 event and TBCNT is 
counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

17:16 T1U RW 0x0 

Action on output B when T1 event and TBCNT is 
counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

15:14 T0D RW 0x0 

Action on output B when T0 event and TBCNT is 
counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

13:12 T0U RW 0x0 

Action on output B when T0 event and TBCNT is 
counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

11:10 CBD RW 0x0 
Action on output B when TBCNT=CMPA and 
TBCNT is counting down 
00: Do nothing (action disabled) 
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Bits Field Name Type Reset Description 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

9:8 CBU RW 0x0 

Action on output B when TBCNT=CMPB and 
TBCNT is counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

7:6 CAD RW 0x0 

Action on output B when TBCNT=CMPA and 
TBCNT is counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

5:4 CAU RW 0x0 

Action on output B when TBCNT=CMPA and 
TBCNT is counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

3:2 PRD RW 0x0 

Action on output B when TBCNT=TBPRD 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

1:0 ZRO RW 0x0 

Action on output B when TBCNT=Zero 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 
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8.11.2.26 Action-Qualifier Output B Control Active Register (AQCTLBA) 

Table 8-58: Action-Qualifier Output B Control Active Register (AQCTLBA) Layout 

AQCTLBA (Action-Qualifier Output B Control Active Register)     Offset: 0x64      Default: 0x00000000 
Access: PWMx->AQCTLBA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED T1D T1U 

15 14 13 12 11 10 9 8 

T0D T0U CBD CBU 

7 6 5 4 3 2 1 0 

CAD CAU PRD ZRO 

Table 8-59: Action-Qualifier Output B Control Active Register (AQCTLBA) Description 

Bits Field Name Type Reset Description 

31:20 RESERVED_31_20 RO 0x0 Reserved. 

19:18 T1D RO 0x0 

Action on output B when T1 event and TBCNT is 
counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

17:16 T1U RO 0x0 

Action on output B when T1 event and TBCNT is 
counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

15:14 T0D RO 0x0 

Action on output B when T0 event and TBCNT is 
counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

13:12 T0U RO 0x0 

Action on output B when T0 event and TBCNT is 
counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

11:10 CBD RO 0x0 
Action on output B when TBCNT=CMPA and 
TBCNT is counting down 
00: Do nothing (action disabled) 
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Bits Field Name Type Reset Description 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

9:8 CBU RO 0x0 

Action on output B when TBCNT=CMPB and 
TBCNT is counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

7:6 CAD RO 0x0 

Action on output B when TBCNT=CMPA and 
TBCNT is counting down 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

5:4 CAU RO 0x0 

Action on output B when TBCNT=CMPA and 
TBCNT is counting up 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

3:2 PRD RO 0x0 

Action on output B when TBCNT=TBPRD 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 

1:0 ZRO RO 0x0 

Action on output B when TBCNT=Zero 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low) 
10: Set (force PWM output B to high) 
11: Toggle (invert current PWM output B status) 
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8.11.2.27 Action-Qualifier Software Force Register (AQSFRC) 

Table 8-60: Action-Qualifier Software Force Register (AQSFRC) Layout 

AQSFRC (Action-Qualifier Software Force Register)     Offset: 0x68      Default: 0x00000000 
Access: PWMx->AQSFRC 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED OTSFRC 

7 6 5 4 3 2 1 0 

RESERVED CSFLOAD ACTSFB ACTSFA 

Table 8-61: Action-Qualifier Software Force Register (AQSFRC) Description 

Bits Field Name Type Reset Description 

31:10 RESERVED_31_10 RO 0x0 Reserved. 

9:8 OTSFRC W1S 0x0 

One-time software forced event on output 
00: Write a 0 has no effect and always reads back 
0 
01:  
10:  
11: Write a 1 initialize a one-cycle force pulse. 
This bit is self-cleared to 0 

7:6 RESERVED_7_6 RO 0x0 Reserved. 

5:4 CSFLOAD RW 0x0 

Options to load continuous software force 
register (AQCSFRC) active value from shadow 
register 
00: Load from AQCSFRC into AQCSFRCA on 
TBCNT=0 
01: Load from AQCSFRC into AQCSFRCA on 
TBCNT=TBPRD 
10: Load from AQCSFRC into AQCSFRCA on 
TBCNT=Zero or TBCNT=TBPRD 
11: Write AQCSFRC immediately change the 
active value in AQCSFRCA 

3:2 ACTSFB RW 0x0 

Action when one-time software force B is 
invoked 
00: Do nothing (action disabled) 
01: Clear (force PWM output B to low 
10: Set (force PWM output B to high 
11: Toggle (invert current PWM AQ output B 
status) 
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Bits Field Name Type Reset Description 

1:0 ACTSFA RW 0x0 

Action when one-time software force A is 
invoked 
00: Do nothing (action disabled) 
01: Clear (force PWM output A to low 
10: Set (force PWM output A to high 
11: Toggle (invert current PWM AQ output A 
status) 

 

8.11.2.28 Action-Qualifier Continuous Software Force Register (AQCSFRC) 

Table 8-62: Action-Qualifier Continuous Software Force Register (AQCSFRC) Layout 

AQCSFRC (Action-Qualifier Continuous Software Force Register)     Offset: 0x6C      Default: 
0x00000000 
Access: PWMx->AQCSFRC 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED CSFB 

7 6 5 4 3 2 1 0 

RESERVED CSFA 

Table 8-63: Action-Qualifier Continuous Software Force Register (AQCSFRC) Description 

Bits Field Name Type Reset Description 

31:10 RESERVED_31_10 RO 0x0 Reserved. 

9:8 CSFB RW 0x0 

Continuous software force on output B 
00: Forcing disabled 
01: Force a continuous low on output B 
10: Force a continuous high on output B 
11: Invalid option 

7:2 RESERVED_7_2 RO 0x0 Reserved. 

1:0 CSFA RW 0x0 

Continuous software force on output A 
00: Forcing disabled 
01: Force a continuous low on output A 
10: Force a continuous high on output A 
11: Invalid option 
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8.11.2.29 Action-Qualifier Continuous Software Force Active Register (AQCSFRCA) 

Table 8-64: Action-Qualifier Continuous Software Force Active Register (AQCSFRCA) Layout 

AQCSFRCA (Action-Qualifier Continuous Software Force Active Register)     Offset: 0x70      Default: 
0x00000000 
Access: PWMx->AQCSFRCA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED CSFB 

7 6 5 4 3 2 1 0 

RESERVED CSFA 

Table 8-65: Action-Qualifier Continuous Software Force Active Register (AQCSFRCA) Description 

Bits Field Name Type Reset Description 

31:10 RESERVED_31_10 RO 0x0 Reserved. 

9:8 CSFB RO 0x0 

Continuous software force on output B 
00: Forcing disabled 
01: Force a continuous low on output B 
10: Force a continuous high on output B 
11: Invalid option 

7:2 RESERVED_7_2 RO 0x0 Reserved. 

1:0 CSFA RO 0x0 

Continuous software force on output A 
00: Forcing disabled 
01: Force a continuous low on output A 
10: Force a continuous high on output A 
11: Invalid option 
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8.11.2.30 Dead-Band Generator Control Register (DBCTL) 

Table 8-66: Dead-Band Generator Control Register (DBCTL) Layout 

DBCTL (Dead-Band Generator Control Register)     Offset: 0x74      Default: 0x00000070 
Access: PWMx->DBCTL 

31 30 29 28 27 26 25 24 

RESERVED DBFEDLOCK DBFEDLOAD 

23 22 21 20 19 18 17 16 

RESERVED DBREDLOCK DBREDLOAD RESERVED DBCTLLOCK DBCTLLOAD 

15 14 13 12 11 10 9 8 

RESERVED CTLWE HALFCYCLE DUALEDGE 

7 6 5 4 3 2 1 0 

OUTBSRC OUTASRC FEDPOL REDPOL FEDSRC REDSRC FEDEN REDEN 

Table 8-67: Dead-Band Generator Control Register (DBCTL) Description 

Bits Field Name Type Reset Description 

31:27 RESERVED_31_27 RO 0x0 Reserved. 

26 DBFEDLOCK RW 0x0 

DBFED active value lock 
0: Active value in DBFEDA is updated according 
to DBCTL[DBFEDLOAD] 
1: Active value in DBFEDA will not change 

25:24 DBFEDLOAD RW 0x0 

DBFED active value load mode 
It has no effect when DBCTL[DBFEDLOCK]=1 
00: Load DBFED into DBFEDA on TBCNT=0 
01: Load DBFED into DBFEDA on TBCNT=TBPRD 
10: Load DBFED into DBFEDA on TBCNT=0 or 
TBCNT=TBPRD 
11: Write DBFED immediately change the active 
value in DBFEDA 

23 RESERVED_23 RO 0x0 Reserved. 

22 DBREDLOCK RW 0x0 

DBRED active value lock 
0: Active value in DBREDA is updated according 
to DBCTL[DBREDLOAD] 
1: Active value in DBREDA will not change 

21:20 DBREDLOAD RW 0x0 

DBRED active value load mode 
It has no effect when DBCTL[DBFEDLOCK]=1 
00: Load DBRED into DBREDA on TBCNT=0 
01: Load DBRED into DBREDA on TBCNT=TBPRD 
10: Load DBRED into DBREDA on TBCNT=0 or 
TBCNT=TBPRD 
11: Write DBRED will immediately change the 
active value in DBREDA 
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Bits Field Name Type Reset Description 

19 RESERVED_19 RO 0x0 Reserved. 

18 DBCTLLOCK RW 0x0 

DBCTL[9:0] active value lock 
0: Active value in DBCTLA is updated according 
to DBCTL[DBCTLLOAD] 
1: Active value in DBCTLA will not change 

17:16 DBCTLLOAD RW 0x0 

DBCTL[9:0] active value load mode 
It has no effect when DBCTL[DBCTLLOCK]=1 
00: Load DBCTL[9:0] into DBCTLA on TBCNT=0 
01: Load DBCTL[9:0] into DBCTLA on 
TBCNT=TBPRD 
10: Load DBCTL[9:0] into DBCTLA on TBCNT=0 or 
TBCNT=TBPRD 
11: Write DBCTL[9:0] will immediately change 
the active value in DBCTLA 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10 CTLWE W1C 0x0 

10 LSBs of the dead-band control write enable 
In order to write the 10 LSBs, this bit need to be 
write 1 simultaneously 
0: 10 LSBs will not be written 
1: 10 LSBs will be written 

9 HALFCYCLE RW 0x0 

Half cycle clocking enable 
0: Full cycle clocking enabled. The dead-band 
counter is clocked at TBCLK. 
1: Half cycle clocking enabled. The dead-band 
counter is clocked at 2x TBCLK. 

8 DUALEDGE RW 0x0 

Dual-edge delay mode 
0: Rising-edge delay and falling-edge delay are 
two separate paths 
1: Rising-edge delay path output serves as input 
for Falling-edge delay path 

7 OUTBSRC RW 0x0 
Output B source 
0: Falling-edge delay path is selected as output B 
1: Rising-edge delay path is selected as output B 

6 OUTASRC RW 0x1 
Output A source 
0: Falling-edge delay path is selected as output A 
1: Rising-edge delay path is selected as output A 

5 FEDPOL RW 0x1 

Falling-edge delay output polarity 
0: Falling-edge delay output is inverted to have 
active-low polarity 
1: Falling-edge delay output keeps the original 
active-high polarity 
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Bits Field Name Type Reset Description 

4 REDPOL RW 0x1 

Rising-edge delay output polarity 
0: Rising-edge delay output is inverted to have 
active-low polarity 
1: Rising-edge delay output keeps the original 
active-high polarity 

3 FEDSRC RW 0x0 
Falling-edge delay source 
0: Input A is the source for falling-edge delay 
1: Input B is the source for falling-edge delay 

2 REDSRC RW 0x0 
Rising-edge delay source 
0: Input A is the source for rising-edge delay 
1: Input B is the source for rising-edge delay 

1 FEDEN RW 0x0 

Falling-edge delay enable 
0: Falling-edge delay is bypassed and the input 
from action-qualifier goes to the submodule 
directly 
1: Falling-edge delay is enabled and applied at 
output B 

0 REDEN RW 0x0 

Rising-edge delay enable 
0: Rising-edge delay is bypassed and the input 
from action-qualifier goes to the submodule 
directly 
1: Rising-edge delay is enabled and applied at 
output A 

 
  



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

294 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

8.11.2.31 Dead-Band Generator Control Active Register (DBCTLA) 

Table 8-68: Dead-Band Generator Control Active Register (DBCTLA) Layout 

DBCTLA (Dead-Band Generator Control Active Register)     Offset: 0x78      Default: 0x00000070 
Access: PWMx->DBCTLA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED HALFCYCLE DUALEDGE 

7 6 5 4 3 2 1 0 

OUTBSRC OUTASRC FEDPOL REDPOL FEDSRC REDSRC FEDEN REDEN 

Table 8-69: Dead-Band Generator Control Active Register (DBCTLA) Description 

Bits Field Name Type Reset Description 

31:10 RESERVED_31_10 RO 0x0 Reserved. 

9 HALFCYCLE RO 0x0 

Half cycle clocking enable 
0: Full cycle clocking enabled. The dead-band 
counter is clocked at TBCLK. 
1: Half cycle clocking enabled. The dead-band 
counter is clocked at 2x TBCLK. 

8 DUALEDGE RO 0x0 

Dual-edge delay mode 
0: Rising-edge delay and falling-edge delay are 
two separate paths 
1: Rising-edge delay path output serves as input 
for Falling-edge delay path 

7 OUTBSRC RO 0x0 
Output B source 
0: Falling-edge delay path is selected as output B 
1: Rising-edge delay path is selected as output B 

6 OUTASRC RO 0x1 
Output A source 
0: Falling-edge delay path is selected as output A 
1: Rising-edge delay path is selected as output A 

5 FEDPOL RO 0x1 

Falling-edge delay output polarity 
0: Falling-edge delay output is inverted to have 
active-low polarity 
1: Falling-edge delay output keeps the original 
active-high polarity 

4 REDPOL RO 0x1 

Rising-edge delay output polarity 
0: Rising-edge delay output is inverted to have 
active-low polarity 
1: Rising-edge delay output keeps the original 
active-high polarity 
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Bits Field Name Type Reset Description 

3 FEDSRC RO 0x0 
Falling-edge delay source 
0: Input A is the source for falling-edge delay 
1: Input B is the source for falling-edge delay 

2 REDSRC RO 0x0 
Rising-edge delay source 
0: Input A is the source for rising-edge delay 
1: Input B is the source for rising-edge delay 

1 FEDEN RO 0x0 

Falling-edge delay enable 
0: Falling-edge delay is bypassed and the input 
from action-qualifier goes to the submodule 
directly 
1: Falling-edge delay is enabled and applied at 
output B 

0 REDEN RO 0x0 

Rising-edge delay enable 
0: Rising-edge delay is bypassed and the input 
from action-qualifier goes to the submodule 
directly 
1: Rising-edge delay is enabled and applied at 
output A 

 

8.11.2.32 Dead-Band Generator Rising Edge Delay Register (DBRED) 

Table 8-70: Dead-Band Generator Rising Edge Delay Register (DBRED) Layout 

DBRED (Dead-Band Generator Rising Edge Delay Register)     Offset: 0x7C      Default: 0x00000000 
Access: PWMx->DBRED 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-71: Dead-Band Generator Rising Edge Delay Register (DBRED) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 Rising-edge delay 



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

296 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

8.11.2.33 Dead-Band Generator Rising Edge Delay Active Register (DBREDA) 

Table 8-72: Dead-Band Generator Rising Edge Delay Active Register (DBREDA) Layout 

DBREDA (Dead-Band Generator Rising Edge Delay Active Register)     Offset: 0x80      Default: 
0x00000000 
Access: PWMx->DBREDA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-73: Dead-Band Generator Rising Edge Delay Active Register (DBREDA) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 Rising-edge delay 

 

8.11.2.34 Dead-Band Generator Falling Edge Delay Register (DBFED) 

Table 8-74: Dead-Band Generator Falling Edge Delay Register (DBFED) Layout 

DBFED (Dead-Band Generator Falling Edge Delay Register)     Offset: 0x84      Default: 0x00000000 
Access: PWMx->DBFED 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-75: Dead-Band Generator Falling Edge Delay Register (DBFED) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 Falling-edge delay 
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8.11.2.35 Dead-Band Generator Falling Edge Delay Active Register (DBFEDA) 

Table 8-76: Dead-Band Generator Falling Edge Delay Active Register (DBFEDA) Layout 

DBFEDA (Dead-Band Generator Falling Edge Delay Active Register)     Offset: 0x88      Default: 
0x00000000 
Access: PWMx->DBFEDA 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-77: Dead-Band Generator Falling Edge Delay Active Register (DBFEDA) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 Falling-edge delay 
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8.11.2.36 Trip-Zone Event Select Register (TZSEL) 

Table 8-78: Trip-Zone Event Select Register (TZSEL) Layout 

TZSEL (Trip-Zone Event Select Register)     Offset: 0x8C      Default: 0x00030003 
Access: PWMx->TZSEL 

31 30 29 28 27 26 25 24 

CBCWE RESERVED DBGCBC DCBEVT1 DCAEVT1 

23 22 21 20 19 18 17 16 

CLKERRCBC TZ4CBC TZ3CBC TZ2CBC TZ1CBC TZ0CBC CBCOUT 

15 14 13 12 11 10 9 8 

OSTWE RESERVED DBGOST DCBEVT0 DCAEVT0 

7 6 5 4 3 2 1 0 

CLKERROST TZ4OST TZ3OST TZ2OST TZ1OST TZ0OST OSTOUT 

Table 8-79: Trip-Zone Event Select Register (TZSEL) Description 

Bits Field Name Type Reset Description 

31 CBCWE W1S 0x0 

Cycle-by-cycle trip-zone event select control bits 
write enable 
0: Write 0 has no effect and always reads back 0 
1: Write 1 enables concurrent write to 16 MSBs. 
This bit is self-cleared to 0 

30:27 RESERVED_30_27 RO 0x0 Reserved. 

26 DBGCBC RW 0x0 

CPU lockup or halted condition as cycle-by-cycle 
trip source (ORed) 
0: Disable 
1: Enable 

25 DCBEVT1 RW 0x0 

Digital compare B event 1 as a cycle-by-cycle trip 
source (ORed) 
0: Disable 
1: Enable 

24 DCAEVT1 RW 0x0 

Digital compare A event 1 as a cycle-by-cycle trip 
source (ORed) 
0: Disable 
1: Enable 

23 CLKERRCBC RW 0x0 
Clock error as a cycle-by-cycle trip source (ORed) 
0: Disable 
1: Enable 

22 TZ4CBC RW 0x0 
TZ4 as a cycle-by-cycle trip source (ORed) 
0: Disable 
1: Enable 

21 TZ3CBC RW 0x0 
TZ3 as a cycle-by-cycle trip source (ORed) 
0: Disable 
1: Enable 
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Bits Field Name Type Reset Description 

20 TZ2CBC RW 0x0 
TZ2 as a cycle-by-cycle trip source (ORed) 
0: Disable 
1: Enable 

19 TZ1CBC RW 0x0 
TZ1 as a cycle-by-cycle trip source (ORed) 
0: Disable 
1: Enable 

18 TZ0CBC RW 0x0 
TZ0 as a cycle-by-cycle trip source (ORed) 
0: Disable 
1: Enable 

17:16 CBCOUT RW 0x3 

Cycle-by-cycle trip-zone output select 
00: Disable cycle-by-cycle trip-zone 
01: Select only the asynchronous path. i.e. The 
original event OR gate output 
10: Select only the latched path 
11: Select both the asynchronous path and the 
latched path (ORed) 

15 OSTWE W1S 0x0 

One-shot trip-zone event select control bits write 
enable 
0: Write 0 has no effect and always reads back 0 
1: Write 1 enable concurrent write to 16 LSBs. 
This bit is self-cleared to 0 

14:11 RESERVED_14_11 RO 0x0 Reserved. 

10 DBGOST RW 0x0 

CPU locked or halted condition as a one-shot trip 
source (ORed) 
0: Disable 
1: Enable 

9 DCBEVT0 RW 0x0 

Digital compare B event 0 as a one-shot trip 
source (ORed) 
0: Disable 
1: Enable 

8 DCAEVT0 RW 0x0 

Digital compare A event 0 as a one-shot trip 
source (ORed) 
0: Disable 
1: Enable 

7 CLKERROST RW 0x0 
Clock error as a one-shot trip source (ORed) 
0: Disable 
1: Enable 

6 TZ4OST RW 0x0 
TZ4 as a one-shot trip source (ORed) 
0: Disable 
1: Enable 

5 TZ3OST RW 0x0 
TZ3 as a one-shot trip source (ORed) 
0: Disable 
1: Enable 



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

300 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

Bits Field Name Type Reset Description 

4 TZ2OST RW 0x0 
TZ2 as a one-shot trip source (ORed) 
0: Disable 
1: Enable 

3 TZ1OST RW 0x0 
TZ1 as a one-shot trip source (ORed) 
0: Disable 
1: Enable 

2 TZ0OST RW 0x0 
TZ0 as a one-shot trip source (ORed) 
0: Disable 
1: Enable 

1:0 OSTOUT RW 0x3 

One-shot trip-zone output select 
00: Disable one-shot trip-zone 
01: Select only the asynchronous path. i.e. The 
original event OR gate output 
10: Select only the latched path 
11: Select both the asynchronous path and the 
latched path (ORed) 
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8.11.2.37 Trip-Zone Flag Register (TZFLG) 

Table 8-80: Trip-Zone Flag Register (TZFLG) Layout 

TZFLG (Trip-Zone Flag Register)     Offset: 0x90      Default: 0x00000000 
Access: PWMx->TZFLG 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED DBGCBC DCBEVT1 

15 14 13 12 11 10 9 8 

DCAEVT1 CLKERRCBC TZ4CBC TZ3CBC TZ2CBC TZ1CBC TZ0CBC DBGOST 

7 6 5 4 3 2 1 0 

DCBEVT0 DCAEVT0 CLKERROST TZ4OST TZ3OST TZ2OST TZ1OST TZ0OST 

Table 8-81: Trip-Zone Flag Register (TZFLG) Description 

Bits Field Name Type Reset Description 

31:18 RESERVED_31_18 RO 0x0 Reserved. 

17 DBGCBC RO 0x0 

Latched CPU lockup or halted cycle-by-cycle trip 
event flag 
0: No event has occurred 
1: Event occurred 

16 DCBEVT1 RO 0x0 

Latched digital compare B event 1 cycle-by-cycle trip 
flag 
0: No event has occurred 
1: Event occurred 

15 DCAEVT1 RO 0x0 

Latched digital compare A event 1 cycle-by-cycle trip 
flag 
0: No event has occurred 
1: Event occurred 

14 CLKERRCBC RO 0x0 
Latched clock error cycle-by-cycle trip event flag 
0: No event has occurred 
1: Event occurred 

13 TZ4CBC RO 0x0 
Latched TZ4 cycle-by-cycle trip event flag 
0: No event has occurred 
1: Event occurred 

12 TZ3CBC RO 0x0 
Latched TZ3 cycle-by-cycle trip event flag 
0: No event has occurred 
1: Event occurred 

11 TZ2CBC RO 0x0 
Latched TZ2 cycle-by-cycle trip event flag 
0: No event has occurred 
1: Event occurred 
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Bits Field Name Type Reset Description 

10 TZ1CBC RO 0x0 
Latched TZ1 cycle-by-cycle trip event flag 
0: No event has occurred 
1: Event occurred 

9 TZ0CBC RO 0x0 
Latched TZ0 cycle-by-cycle trip event flag 
0: No event has occurred 
1: Event occurred 

8 DBGOST RO 0x0 
Latched CPU lockup or halted one-shot trip event flag 
0: No event has occurred 
1: Event occurred 

7 DCBEVT0 RO 0x0 
Latched digital compare B event 0 one-shot trip flag 
0: No event has occurred 
1: Event occurred 

6 DCAEVT0 RO 0x0 
Latched digital compare A event 0 one-shot trip flag 
0: No event has occurred 
1: Event occurred 

5 CLKERROST RO 0x0 
Latched clock error one-shot trip event flag 
0: No event has occurred 
1: Event occurred 

4 TZ4OST RO 0x0 
Latched TZ4 one-shot trip event flag 
0: No event has occurred 
1: Event occurred 

3 TZ3OST RO 0x0 
Latched TZ3 one-shot trip event flag 
0: No event has occurred 
1: Event occurred 

2 TZ2OST RO 0x0 
Latched TZ2 one-shot trip event flag 
0: No event has occurred 
1: Event occurred 

1 TZ1OST RO 0x0 
Latched TZ1 one-shot trip event flag 
0: No event has occurred 
1: Event occurred 

0 TZ0OST RO 0x0 
Latched TZ0 one-shot trip event flag 
0: No event has occurred 
1: Event occurred 
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8.11.2.38 Trip-Zone Flag Clear Register (TZFLGCLR) 

Table 8-82: Trip-Zone Flag Clear Register (TZFLGCLR) Layout 

TZFLGCLR (Trip-Zone Flag Clear Register)     Offset: 0x94      Default: 0x00000000 
Access: PWMx->TZFLGCLR 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED DBGCBC DCBEVT1 

15 14 13 12 11 10 9 8 

DCAEVT1 CLKERRCBC TZ4CBC TZ3CBC TZ2CBC TZ1CBC TZ0CBC DBGOST 

7 6 5 4 3 2 1 0 

DCBEVT0 DCAEVT0 CLKERROST TZ4OST TZ3OST TZ2OST TZ1OST TZ0OST 

Table 8-83: Trip-Zone Flag Clear Register (TZFLGCLR) Description 

Bits Field Name Type Reset Description 

31:18 RESERVED_31_18 RO 0x0 Reserved. 

17 DBGCBC W1C 0x0 

Latched CPU lockup or halted cycle-by-cycle trip 
event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

16 DCBEVT1 W1C 0x0 

Latched digital compare B event 1 cycle-by-cycle 
trip flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

15 DCAEVT1 W1C 0x0 

Latched digital compare A event 1 cycle-by-cycle 
trip flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

14 CLKERRCBC W1C 0x0 

Latched clock error cycle-by-cycle trip event flag 
clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

13 TZ4CBC W1C 0x0 

Latched TZ4 cycle-by-cycle trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

12 TZ3CBC W1C 0x0 
Latched TZ3 cycle-by-cycle trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
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Bits Field Name Type Reset Description 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

11 TZ2CBC W1C 0x0 

Latched TZ2 cycle-by-cycle trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

10 TZ1CBC W1C 0x0 

Latched TZ1 cycle-by-cycle trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

9 TZ0CBC W1C 0x0 

Latched TZ0 cycle-by-cycle trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

8 DBGOST W1C 0x0 

Latched CPU lockup or halted one-shot trip event 
flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

7 DCBEVT0 W1C 0x0 

Latched digital output B event 0 one-shot trip 
flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

6 DCAEVT0 W1C 0x0 

Latched digital output A event 0 one-shot trip 
flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

5 CLKERROST W1C 0x0 

Latched clock error one-shot trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

4 TZ4OST W1C 0x0 

Latched TZ4 one-shot trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

3 TZ3OST W1C 0x0 

Latched TZ3 one-shot trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

2 TZ2OST W1C 0x0 

Latched TZ2 one-shot trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 
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Bits Field Name Type Reset Description 

1 TZ1OST W1C 0x0 

Latched TZ1 one-shot trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 

0 TZ0OST W1C 0x0 

Latched TZ0 one-shot trip event flag clear 
0: Write a 0 has no effect. Always reads back a 0 
1: Write a 1 clears the latched status. This bit is 
self-cleared to 0 
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8.11.2.39 Trip-Zone Digital Compare Event Select Register (TZDCSEL) 

Table 8-84: Trip-Zone Digital Compare Event Select Register (TZDCSEL) Layout 

TZDCSEL (Trip-Zone Digital Compare Event Select Register)     Offset: 0x98      Default: 0x00000000 
Access: PWMx->TZDCSEL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED RAWDCBEVT1 RAWDCBEVT0 

7 6 5 4 3 2 1 0 

RAWDCBEVT0 RAWDCAEVT1 RAWDCAEVT0 

Table 8-85: Trip-Zone Digital Compare Event Select Register (TZDCSEL) Description 

Bits Field Name Type Reset Description 

31:12 RESERVED_31_12 RO 0x0 Reserved. 

11:9 RAWDCBEVT1 RW 0x0 

Raw digital compare B event 1 option 
000: Event disabled 
001: DCBL=low, DCBH=don't care 
010: DCBL=high, DCBH=don't care 
011: DCBL=don't care, DCBH=low 
100: DCBL=don't care, DCBH=high 
101: DCBL=low, DCBH=high 
110: DCBL=high, DCBH=low 
111: DCBL=high, DCBH=high 

8:6 RAWDCBEVT0 RW 0x0 

Raw digital compare B event 0 option 
000: Event disabled 
001: DCBL=low, DCBH=don't care 
010: DCBL=high, DCBH=don't care 
011: DCBL=don't care, DCBH=low 
100: DCBL=don't care, DCBH=high 
101: DCBL=low, DCBH=high 
110: DCBL=high, DCBH=low 
111: DCBL=high, DCBH=high 

5:3 RAWDCAEVT1 RW 0x0 

Raw digital compare A event 1 option 
000: Event disabled 
001: DCAL=low, DCAH=don't care 
010: DCAL=high, DCAH=don't care 
011: DCAL=don't care, DCAH=low 
100: DCAL=don't care, DCAH=high 
101: DCAL=low, DCAH=high 
110: DCAL=high, DCAH=low 
111: DCAL=high, DCAH=high 
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Bits Field Name Type Reset Description 

2:0 RAWDCAEVT0 RW 0x0 

Raw digital compare A event 0 option 
000: Event disabled 
001: DCAL=low, DCAH=don't care 
010: DCAL=high, DCAH=don't care 
011: DCAL=don't care, DCAH=low 
100: DCAL=don't care, DCAH=high 
101: DCAL=low, DCAH=high 
110: DCAL=high, DCAH=low 
111: DCAL=high, DCAH=high 
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8.11.2.40 Trip-Zone Output A Control Register (TZACTL) 

Table 8-86: Trip-Zone Output A Control Register (TZACTL) Layout 

TZACTL (Trip-Zone Output A Control Register)     Offset: 0x9C      Default: 0x00000000 
Access: PWMx->TZACTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED DCAEVT1D 

15 14 13 12 11 10 9 8 

DCAEVT1D DCAEVT1U DCAEVT0D DCAEVT0U 

7 6 5 4 3 2 1 0 

DCAEVT0U TZD TZU 

Table 8-87: Trip-Zone Output A Control Register (TZACTL) Description 

Bits Field Name Type Reset Description 

31:18 RESERVED_31_18 RO 0x0 Reserved. 

17:15 DCAEVT1D RW 0x0 

Action on output A when a digital compare A 
event 1 occurs and TBCNT is counting down 
000: Set output A to high-impedance 
001: Force output A to low state 
010: Force output A to high state 
011: Force output A to invert current state 
(high->low, low->high) 
111: Do nothing for output A 

14:12 DCAEVT1U RW 0x0 

Action on output A when a digital compare A 
event 1 occurs and TBCNT is counting up 
000: Set output A to high-impedance 
001: Force output A to low state 
010: Force output A to high state 
011: Force output A to invert current state 
(high->low, low->high) 
111: Do nothing for output A 

11:9 DCAEVT0D RW 0x0 

Action on output A when a digital compare A 
event 0 occurs and TBCNT is counting down 
000: Set output A to high-impedance 
001: Force output A to low state 
010: Force output A to high state 
011: Force output A to invert current state 
(high->low, low->high) 
111: Do nothing for output A 
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Bits Field Name Type Reset Description 

8:6 DCAEVT0U RW 0x0 

Action on output A when a digital compare A 
event 0 occurs and TBCNT is counting up 
000: Set output A to high-impedance 
001: Force output A to low state 
010: Force output A to high state 
011: Force output A to invert current state 
(high->low, low->high) 
111: Do nothing for output A 

5:3 TZD RW 0x0 

Action on output A when a trip event occurs and 
TBCNT is counting down 
000: Set output A to high-impedance 
001: Force output A to low state 
010: Force output A to high state 
011: Force output A to invert current state 
(high->low, low->high) 
111: Do nothing for output A 

2:0 TZU RW 0x0 

Action on output A when a trip event occurs and 
TBCNT is counting up 
000: Set output A to high-impedance 
001: Force output A to low state 
010: Force output A to high state 
011: Force output A to invert current state 
(high->low, low->high) 
111: Do nothing for output A 
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8.11.2.41 Trip-Zone Ouput B Control Register (TZBCTL) 

Table 8-88: Trip-Zone Ouput B Control Register (TZBCTL) Layout 

TZBCTL (Trip-Zone Ouput B Control Register)     Offset: 0xA0      Default: 0x00000000 
Access: PWMx->TZBCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED DCBEVT1D 

15 14 13 12 11 10 9 8 

DCBEVT1D DCBEVT1U DCBEVT0D DCBEVT0U 

7 6 5 4 3 2 1 0 

DCBEVT0U TZD TZU 

Table 8-89: Trip-Zone Ouput B Control Register (TZBCTL) Description 

Bits Field Name Type Reset Description 

31:18 RESERVED_31_18 RO 0x0 Reserved. 

17:15 DCBEVT1D RW 0x0 

Action on output B when a digital compare B 
event 1 occurs and TBCNT is counting down 
000: Set output B to high-impedance 
001: Force output B to high state 
010: Force output B to low state 
011: Force output B to invert current state 
(high->low, low->high) 
111: Do nothing for output B 

14:12 DCBEVT1U RW 0x0 

Action on output B when a digital compare B 
event 1 occurs and TBCNT is counting up 
000: Set output B to high-impedance 
001: Force output B to low state 
010: Force output B to high state 
011: Force output B to invert current state 
(high->low, low->high) 
111: Do nothing for output B 

11:9 DCBEVT0D RW 0x0 

Action on output B when a digital compare B 
event 0 occurs and TBCNT is counting down 
000: Set output B to high-impedance 
001: Force output B to low state 
010: Force output B to high state 
011: Force output B to invert current state 
(high->low, low->high) 
111: Do nothing for output B 
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Bits Field Name Type Reset Description 

8:6 DCBEVT0U RW 0x0 

Action on output B when a digital compare B 
event 0 occurs and TBCNT is counting up 
000: Set output B to high-impedance 
001: Force output B to low state 
010: Force output B to high state 
011: Force output B to invert current state 
(high->low, low->high) 
111: Do nothing for output B 

5:3 TZD RW 0x0 

Action on output B when a trip event occurs and 
TBCNT is counting down 
000: Set output B to high-impedance 
001: Force output B to low state 
010: Force output B to high state 
011: Force output B to invert current state 
(high->low, low->high) 
111: Do nothing for output B 

2:0 TZU RW 0x0 

Action on output B when a trip event occurs and 
TBCNT is counting up 
000: Set output B to high-impedance 
001: Force output B to low state 
010: Force output B to high state 
011: Force output B to invert current state 
(high->low, low->high) 
111: Do nothing for output B 
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8.11.2.42 Trip-Zone Interrupt Flag Register (TZIF) 

Table 8-90: Trip-Zone Interrupt Flag Register (TZIF) Layout 

TZIF (Trip-Zone Interrupt Flag Register)     Offset: 0xA4      Default: 0x00000000 
Access: PWMx->TZIF 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED DCBEVT1RAW DCBEVT0RAW DCAEVT1RAW DCAEVT0RAW CBCRAW OSTRAW 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED INT DCBEVT1 DCBEVT0 DCAEVT1 DCAEVT0 CBC OST 

Table 8-91: Trip-Zone Interrupt Flag Register (TZIF) Description 

Bits Field Name Type Reset Description 

31:22 RESERVED_31_22 RO 0x0 Reserved. 

21 DCBEVT1RAW RO 0x0 

Digital compare B event 1 Interrupt Raw flag 
0: DCBEVT1 event does not occur 
1: DCBEVT1 event occurred. It is cleared by 
writing 1 to TZIC.DCBEVT1. 

20 DCBEVT0RAW RO 0x0 

Digital compare B event 0 Interrupt Raw flag 
0: DCBEVT0 event does not occur 
1: DCBEVT0 event occurred. It is cleared by 
writing 1 to TZIC.DCBEVT0. 

19 DCAEVT1RAW RO 0x0 

Digital compare A event 1 Interrupt Raw flag 
0: DCAEVT1 event does not occur 
1: DCAEVT1 event occurred. It is cleared by 
writing 1 to TZIC.DCAEVT1. 

18 DCAEVT0RAW RO 0x0 

Digital compare A event 0 Interrupt Raw flag 
0: DCAEVT0 event does not occur 
1: DCAEVT0 event occurred. It is cleared by 
writing 1 to TZIC.DCAEVT0. 

17 CBCRAW RO 0x0 

Cycle-by-cycle trip event Interrupt Raw flag 
0: Cycle-by-cycle trip event does not occur 
1: Cycle-by-cycle trip event occurred. It will 
remain set until it is manually cleared by wring 1 
to TZCLR.CBC. If the cycle-by-cycle trip event is 
still present, it will be immediately set again. 

16 OSTRAW RO 0x0 

One-shot trip event Interrupt Raw flag 
0: One-shot trip event does not occur 
1: One-shot trip event occurred. It is cleared by 
writing 1 to TZCLR.OST. 

15:7 RESERVED_15_7 RO 0x0 Reserved. 
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Bits Field Name Type Reset Description 

6 INT RO 0x0 

Global trip interrupt flag 
0: No trip-zone interrupt has been generated 
1: Trip-zone interrupt was generated and issued 
to the CPU. 
No further trip-zone interrupt will be generated 
until this flag is cleared by writing 1 to TZIC.INT 

5 DCBEVT1 RO 0x0 

Digital compare B event 1 interrupt flag 
This bit is always 0 if TZIE.DCBEVT1=0 
0: DCBEVT interrupt does not occur 
1: DCBEVT1 interrupt occurred. Further DCBEVT1 
event will not trigger interrupt until this bit is 
cleared by writing 1 to TZIC.DCBEVT1. 

4 DCBEVT0 RO 0x0 

Digital compare B event 0 interrupt flag 
This bit is always 0 if TZIE.DCAEVT1=0 
0: DCBEVT0 interrupt does not occur 
1: DCBEVT0 interrupt occured. Further DCBEVT0 
event will not trigger interrupt until this bit is 
cleared by writing 1 to TZIC.DCBEVT0. 

3 DCAEVT1 RO 0x0 

Digital compare A event 1 interrupt flag 
This bit is always 0 if TZIE.DCAEVT1=0 
0: DCAEVT1 did not occur 
1: DCAEVT1 has occurred. It is cleared by writing 
1 to TZIC.DCAEVT1. 

2 DCAEVT0 RO 0x0 

Digital compare A event 0 interrupt flag 
This bit is always 0 if TZIE.DCAEVT0=0 
0: DCAEVT0 did not occur 
1: DCAEVT0 has occurred. It is cleared by writing 
1 to TZIC.DCAEVT0. 

1 CBC RO 0x0 

Cycle-by-cycle trip event interrupt flag 
This bit is always 0 if TZIE.CBC=0 
0: Cycle-by-cycle trip interrupt does not occur 
1: Cycle-by-cycle trip interrupt occurred. Further 
event will not trigger interrupt until this bit is 
cleared by wring 1 to TZCLR.CBC. If the cycle-by-
cycle trip event is still present when the CBC bit 
is cleared, it will be immediately set again and a 
new interrupt is generated. 

0 OST RO 0x0 

One-shot trip event interrupt flag 
This bit is always 0 if TZIE.OST=0 
0: One-shot trip interrupt does not occur 
1: One-shot trip interrupt occurred. Further 
event will not trigger interrupt until this bit is 
cleared by writing 1 to TZCLR.OST. 
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8.11.2.43 Trip-Zone Clear Register (TZIC) 

Table 8-92: Trip-Zone Clear Register (TZIC) Layout 

TZIC (Trip-Zone Clear Register)     Offset: 0xA8      Default: 0x00000000 
Access: PWMx->TZIC 

31 30 29 28 27 26 25 24 
CBCCLRMODEWE CBCCLRMODE RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED INT DCBEVT1 DCBEVT0 DCAEVT1 DCAEVT0 CBC OST 

Table 8-93: Trip-Zone Clear Register (TZIC) Description 

Bits Field Name Type Reset Description 

31 CBCCLRMODEWE W1C 0x0 

Latched CBC trip status clear mode write enable 
0: Write 0 has no effect and always reads back 0 
1: Write 1 enables concurrent write to 
CBCCLRMODE bit. This bit is self-cleared to 0 

30:29 CBCCLRMODE RW 0x0 

Latched CBC trip status clear mode. 
This bit is writable only when CBCCLRMODEWE 
bit is 1 and PWMREGKEY=0x1acce551 
00: Clear CBC trip on TBCNT=0 
01: Clear CBC trip on TBCNT=TBPRD 
10: Clear CBC trip on TBCNT=0 or TBCNT=TBPRD 
11: Clear disabled. i.e. Never clear the CBC trip 

28:7 RESERVED_28_7 RO 0x0 Reserved. 

6 INT W1C 0x0 
Clear global interrupt status flag 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears TZIF.INT and TZ interrupt 

5 DCBEVT1 W1C 0x0 
Clear digital compare B event 1 status flag 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears TZIF.DCBEVT1 

4 DCBEVT0 W1C 0x0 
Clear digital compare B event 0 status flag 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears TZIF.DCBEVT0 

3 DCAEVT1 W1C 0x0 
Clear digital compare A event 1 status flag 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears TZIF.DCAEVT1 
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Bits Field Name Type Reset Description 

2 DCAEVT0 W1C 0x0 
Clear digital compare A event 0 status flag 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears TZIF.DCAEVT0 

1 CBC W1C 0x0 
Clear cycle-by-cycle trip status flag 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears TZIF.CBC 

0 OST W1C 0x0 
Clear one-shot trip status flag 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears TZIF.OST 
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8.11.2.44 Trip-Zone Interrupt Enable Register (TZIE) 

Table 8-94: Trip-Zone Interrupt Enable Register (TZIE) Layout 

TZIE (Trip-Zone Interrupt Enable Register)     Offset: 0xAC      Default: 0x00000000 
Access: PWMx->TZIE 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED DCBEVT1 DCBEVT0 DCAEVT1 DCAEVT0 CBC OST 

Table 8-95: Trip-Zone Interrupt Enable Register (TZIE) Description 

Bits Field Name Type Reset Description 

31:6 RESERVED_31_6 RO 0x0 Reserved. 

5 DCBEVT1 RW 0x0 
Digital compare B event 1 interrupt enable 
0: Disable 
1: Enable 

4 DCBEVT0 RW 0x0 
Digital compare B event 0 interrupt enable 
0: Disable 
1: Enable 

3 DCAEVT1 RW 0x0 
Digital compare A event 1 interrupt enable 
0: Disable 
1: Enable 

2 DCAEVT0 RW 0x0 
Digital compare A event 0 interrupt enable 
0: Disable 
1: Enable 

1 CBC RW 0x0 
Cycle-by-cycle trip-zone interrupt enable 
0: Disable 
1: Enable 

0 OST RW 0x0 
One-shot trip-zone interrupt enable 
0: Disable 
1: Enable 
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8.11.2.45 Trip-Zone Force Register (TZFRC) 

Table 8-96: Trip-Zone Force Register (TZFRC) Layout 

TZFRC (Trip-Zone Force Register)     Offset: 0xB0      Default: 0x00000000 
Access: PWMx->TZFRC 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED DCBEVT1WE DCBEVT0WE DCAEVT1WE DCAEVT0WE CBCWE OSTWE 

7 6 5 4 3 2 1 0 

RESERVED DCBEVT1 DCBEVT0 DCAEVT1 DCAEVT0 CBC OST 

Table 8-97: Trip-Zone Force Register (TZFRC) Description 

Bits Field Name Type Reset Description 

31:14 RESERVED_31_14 RO 0x0 Reserved. 

13 DCBEVT1WE W1S 0x0 
DCBEVT1 bit write enable 
0: Disable 
1: Enable 

12 DCBEVT0WE W1S 0x0 
DCBEVT0 bit write enable 
0: Disable 
1: Enable 

11 DCAEVT1WE W1S 0x0 
DCAEVT1 bit write enable 
0: Disable 
1: Enable 

10 DCAEVT0WE W1S 0x0 
DAAEVT0 bit write enable 
0: Disable 
1: Enable 

9 CBCWE W1S 0x0 
CBC bit write enable 
0: Disable 
1: Enable 

8 OSTWE W1S 0x0 
OST bit write enable 
0: Disable 
1: Enable 

7:6 RESERVED_7_6 RO 0x0 Reserved. 

5 DCBEVT1 W1S 0x0 

Software force a digital compare B event 1 
DCBEVT1WE bit should be written 1 at the same 
time 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 forces a digital compare B event 1 
and sets TZIF bits 
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Bits Field Name Type Reset Description 

4 DCBEVT0 W1S 0x0 

Software force a digital compare B event 0 
DCBEVT0WE bit should be written 1 at the same 
time 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 forces a digital compare B event 0 
and sets TZIF bits 

3 DCAEVT1 W1S 0x0 

Software force a digital compare A event 1 
DCAEVT1WE bit should be written 1 at the same 
time 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 forces a digital compare A event 1 
and sets TZIF bits 

2 DCAEVT0 W1S 0x0 

Software force a digital compare A event 0 
DCAEVT0WE bit should be written 1 at the same 
time 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 forces a digital compare A event 0 
and sets TZIF bits 

1 CBC W1S 0x0 

Software force a cycle-by-cycle trip event 
CBCWE bit should be written 1 at the same time 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 forces a cycle-by-cycle trip event and 
sets TZIF bits 

0 OST W1S 0x0 

Software force a one-shot trip event 
OSTWE bit should be written 1 at the same time 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 forces a one-shot trip event and sets 
TZIF bits 
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8.11.2.46 Digital Compare AL Trip Select Register (DCALTRIPSEL) 

Table 8-98: Digital Compare AL Trip Select Register (DCALTRIPSEL) Layout 

DCALTRIPSEL (Digital Compare AL Trip Select Register)     Offset: 0xB4      Default: 0x00000000 
Access: PWMx->DCALTRIPSEL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED COMP0H COMP0L 

15 14 13 12 11 10 9 8 

RESERVED ADCPPU2TZ ADCPPU1TZ ADCPPU0TZ 

7 6 5 4 3 2 1 0 

RESERVED EPWRTZ1 EPWRTZ0 TZ4 TZ3 TZ2 TZ1 TZ0 

Table 8-99: Digital Compare AL Trip Select Register (DCALTRIPSEL) Description 

Bits Field Name Type Reset Description 

31:18 RESERVED_31_18 RO 0x0 Reserved. 

17 COMP0H RW 0x0 
Enable COMPH as DCAL trip event (ORed) 
0: Disable 
1: Enable 

16 COMP0L RW 0x0 
Enable COMPL as DCAL trip event (ORed) 
0: Disable 
1: Enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10 ADCPPU2TZ RW 0x0 
Enable ADCPPU2TZ as DCAL trip event (ORed) 
0: Disable 
1: Enable 

9 ADCPPU1TZ RW 0x0 
Enable ADCPPU1TZ as DCAL trip event (ORed) 
0: Disable 
1: Enable 

8 ADCPPU0TZ RW 0x0 
Enable ADCPPU0TZ as DCAL trip event (ORed) 
0: Disable 
1: Enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 EPWRTZ1 RW 0x0 
Enable EPWRTZ1 as DCAL trip event (ORed) 
0: Disable 
1: Enable 

5 EPWRTZ0 RW 0x0 
Enable EPWRTZ0 as DCAL trip event (ORed) 
0: Disable 
1: Enable 

4 TZ4 RW 0x0 
Enable TZ4 as DCAL trip event (ORed) 
0: Disable 
1: Enable 
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Bits Field Name Type Reset Description 

3 TZ3 RW 0x0 
Enable TZ3 as DCAL trip event (ORed) 
0: Disable 
1: Enable 

2 TZ2 RW 0x0 
Enable TZ2 as DCAL trip event (ORed) 
0: Disable 
1: Enable 

1 TZ1 RW 0x0 
Enable TZ1 as DCAL trip event (ORed) 
0: Disable 
1: Enable 

0 TZ0 RW 0x0 
Enable TZ0 as DCAL trip event (ORed) 
0: Disable 
1: Enable 
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8.11.2.47 Digital Compare AH Trip Select Register (DCAHTRIPSEL) 

Table 8-100: Digital Compare AH Trip Select Register (DCAHTRIPSEL) Layout 

DCAHTRIPSEL (Digital Compare AH Trip Select Register)     Offset: 0xB8      Default: 0x00000000 
Access: PWMx->DCAHTRIPSEL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED COMP0H COMP0L 

15 14 13 12 11 10 9 8 

RESERVED ADCPPU2TZ ADCPPU1TZ ADCPPU0TZ 

7 6 5 4 3 2 1 0 

RESERVED EPWRTZ1 EPWRTZ0 TZ4 TZ3 TZ2 TZ1 TZ0 

Table 8-101: Digital Compare AH Trip Select Register (DCAHTRIPSEL) Description 

Bits Field Name Type Reset Description 

31:18 RESERVED_31_18 RO 0x0 Reserved. 

17 COMP0H RW 0x0 
Enable COMPH as DCAH trip event (ORed) 
0: Disable 
1: Enable 

16 COMP0L RW 0x0 
Enable COMPL as DCAH trip event (ORed) 
0: Disable 
1: Enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10 ADCPPU2TZ RW 0x0 
Enable ADCPPU2TZ as DCAH trip event (ORed) 
0: Disable 
1: Enable 

9 ADCPPU1TZ RW 0x0 
Enable ADCPPU1TZ as DCAH trip event (ORed) 
0: Disable 
1: Enable 

8 ADCPPU0TZ RW 0x0 
Enable ADCPPU0TZ as DCAH trip event (ORed) 
0: Disable 
1: Enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 EPWRTZ1 RW 0x0 
Enable EPWRTZ1 as DCAH trip event (ORed) 
0: Disable 
1: Enable 

5 EPWRTZ0 RW 0x0 
Enable EPWRTZ0 as DCAH trip event (ORed) 
0: Disable 
1: Enable 

4 TZ4 RW 0x0 
Enable TZ4 as DCAH trip event (ORed) 
0: Disable 
1: Enable 
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Bits Field Name Type Reset Description 

3 TZ3 RW 0x0 
Enable TZ3 as DCAH trip event (ORed) 
0: Disable 
1: Enable 

2 TZ2 RW 0x0 
Enable TZ2 as DCAH trip event (ORed) 
0: Disable 
1: Enable 

1 TZ1 RW 0x0 
Enable TZ1 as DCAH trip event (ORed) 
0: Disable 
1: Enable 

0 TZ0 RW 0x0 
Enable TZ0 as DCAH trip event (ORed) 
0: Disable 
1: Enable 
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8.11.2.48 Digital Compare BL Trip Select Register (DCBLTRIPSEL) 

Table 8-102: Digital Compare BL Trip Select Register (DCBLTRIPSEL) Layout 

DCBLTRIPSEL (Digital Compare BL Trip Select Register)     Offset: 0xBC      Default: 0x00000000 
Access: PWMx->DCBLTRIPSEL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED COMP0H COMP0L 

15 14 13 12 11 10 9 8 

RESERVED ADCPPU2TZ ADCPPU1TZ ADCPPU0TZ 

7 6 5 4 3 2 1 0 

RESERVED EPWRTZ1 EPWRTZ0 TZ4 TZ3 TZ2 TZ1 TZ0 

Table 8-103: Digital Compare BL Trip Select Register (DCBLTRIPSEL) Description 

Bits Field Name Type Reset Description 

31:18 RESERVED_31_18 RO 0x0 Reserved. 

17 COMP0H RW 0x0 
Enable COMPH as DCBL trip event (ORed) 
0: Disable 
1: Enable 

16 COMP0L RW 0x0 
Enable COMPL as DCBL trip event (ORed) 
0: Disable 
1: Enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10 ADCPPU2TZ RW 0x0 
Enable ADCPPU2TZ as DCBL trip event (ORed) 
0: Disable 
1: Enable 

9 ADCPPU1TZ RW 0x0 
Enable ADCPPU1TZ as DCBL trip event (ORed) 
0: Disable 
1: Enable 

8 ADCPPU0TZ RW 0x0 
Enable ADCPPU0TZ as DCBL trip event (ORed) 
0: Disable 
1: Enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 EPWRTZ1 RW 0x0 
Enable EPWRTZ1 as DCBL trip event (ORed) 
0: Disable 
1: Enable 

5 EPWRTZ0 RW 0x0 
Enable EPWRTZ0 as DCBL trip event (ORed) 
0: Disable 
1: Enable 

4 TZ4 RW 0x0 
Enable TZ4 as DCBL trip event (ORed) 
0: Disable 
1: Enable 
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Bits Field Name Type Reset Description 

3 TZ3 RW 0x0 
Enable TZ3 as DCBL trip event (ORed) 
0: Disable 
1: Enable 

2 TZ2 RW 0x0 
Enable TZ2 as DCBL trip event (ORed) 
0: Disable 
1: Enable 

1 TZ1 RW 0x0 
Enable TZ1 as DCBL trip event (ORed) 
0: Disable 
1: Enable 

0 TZ0 RW 0x0 
Enable TZ0 as DCBL trip event (ORed) 
0: Disable 
1: Enable 
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8.11.2.49 Digital Compare BH Trip Select Register (DCBHTRIPSEL) 

Table 8-104: Digital Compare BH Trip Select Register (DCBHTRIPSEL) Layout 

DCBHTRIPSEL (Digital Compare BH Trip Select Register)     Offset: 0xC0      Default: 0x00000000 
Access: PWMx->DCBHTRIPSEL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED COMP0H COMP0L 

15 14 13 12 11 10 9 8 

RESERVED ADCPPU2TZ ADCPPU1TZ ADCPPU0TZ 

7 6 5 4 3 2 1 0 

RESERVED EPWRTZ1 EPWRTZ0 TZ4 TZ3 TZ2 TZ1 TZ0 

Table 8-105: Digital Compare BH Trip Select Register (DCBHTRIPSEL) Description 

Bits Field Name Type Reset Description 

31:18 RESERVED_31_18 RO 0x0 Reserved. 

17 COMP0H RW 0x0 
Enable COMPH as DCBH trip event (ORed) 
0: Disable 
1: Enable 

16 COMP0L RW 0x0 
Enable COMPL as DCBH trip event (ORed) 
0: Disable 
1: Enable 

15:11 RESERVED_15_11 RO 0x0 Reserved. 

10 ADCPPU2TZ RW 0x0 
Enable ADCPPU2TZ as DCBH trip event (ORed) 
0: Disable 
1: Enable 

9 ADCPPU1TZ RW 0x0 
Enable ADCPPU1TZ as DCBH trip event (ORed) 
0: Disable 
1: Enable 

8 ADCPPU0TZ RW 0x0 
Enable ADCPPU0TZ as DCBH trip event (ORed) 
0: Disable 
1: Enable 

7 RESERVED_7 RO 0x0 Reserved. 

6 EPWRTZ1 RW 0x0 
Enable EPWRTZ1 as DCBH trip event (ORed) 
0: Disable 
1: Enable 

5 EPWRTZ0 RW 0x0 
Enable EPWRTZ0 as DCBH trip event (ORed) 
0: Disable 
1: Enable 
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Bits Field Name Type Reset Description 

4 TZ4 RW 0x0 
Enable TZ4 as DCBH trip event (ORed) 
0: Disable 
1: Enable 

3 TZ3 RW 0x0 
Enable TZ3 as DCBH trip event (ORed) 
0: Disable 
1: Enable 

2 TZ2 RW 0x0 
Enable TZ2 as DCBH trip event (ORed) 
0: Disable 
1: Enable 

1 TZ1 RW 0x0 
Enable TZ1 as DCBH trip event (ORed) 
0: Disable 
1: Enable 

0 TZ0 RW 0x0 
Enable TZ0 as DCBH trip event (ORed) 
0: Disable 
1: Enable 
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8.11.2.50 Digital Compare A Control Register (DCACTL) 

Table 8-106: Digital Compare A Control Register (DCACTL) Layout 

DCACTL (Digital Compare A Control Register)     Offset: 0xC4      Default: 0x00000000 
Access: PWMx->DCACTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED EVT1SRCASYNC EVT1SRCSEL EVT0SYNCE EVT0SOCE EVT0SRCASYNC EVT0SRCSEL 

Table 8-107: Digital Compare A Control Register (DCACTL) Description 

Bits Field Name Type Reset Description 

31:6 RESERVED_31_6 RO 0x0 Reserved. 

5 EVT1SRCASYNC RW 0x0 

DCAEVT1 source signal is 
asynchronous/synchronous 
0: Synchronous  
1: Asynchronous 

4 EVT1SRCSEL RW 0x0 
DCAEVT1 source signal select 
0: Source signal is raw DCAEVT1 
1: Source signal is DCEVTFILT 

3 EVT0SYNCE RW 0x0 
DCAEVT0 SYNC generation 
0: Disable 
1: Enable 

2 EVT0SOCE RW 0x0 
DCAEVT0 SOC generation 
0: Disable 
1: Enable 

1 EVT0SRCASYNC RW 0x0 

DCAEVT0 source signal is 
asynchronous/synchronous (1/0) 
0: Synchronous  
1: Asynchronous 

0 EVT0SRCSEL RW 0x0 
DCAEVT0 source signal select 
0: Source signal is raw DCAEVT0 
1: Source signal is DCEVTFILT 
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8.11.2.51 Digital Compare B Control Register (DCBCTL) 

Table 8-108: Digital Compare B Control Register (DCBCTL) Layout 

DCBCTL (Digital Compare B Control Register)     Offset: 0xC8      Default: 0x00000000 
Access: PWMx->DCBCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED EVT1SRCASYNC EVT1SRCSEL EVT0SYNCE EVT0SOCE EVT0SRCASYNC EVT0SRCSEL 

Table 8-109: Digital Compare B Control Register (DCBCTL) Description 

Bits Field Name Type Reset Description 

31:6 RESERVED_31_6 RO 0x0 Reserved. 

5 EVT1SRCASYNC RW 0x0 

DCBEVT1 source signal is 
asynchronous/synchronous (1/0) 
0: Synchronous  
1: Asynchronous 

4 EVT1SRCSEL RW 0x0 
DCBEVT1 source signal select 
0: Source signal is raw DCBEVT1 
1: Source signal is DCEVTFILT 

3 EVT0SYNCE RW 0x0 
DCBEVT0 SYNC generation 
0: Disable 
1: Enable 

2 EVT0SOCE RW 0x0 
DCBEVT0 SOC generation 
0: Disable 
1: Enable 

1 EVT0SRCASYNC RW 0x0 

DCBEVT0 source signal is 
asynchronous/synchronous 
0: Synchronous  
1: Asynchronous 

0 EVT0SRCSEL RW 0x0 
DCBEVT0 source signal select 
0: Source signal is raw DCBEVT0 
1: Source signal is DCEVTFILT 

 
  



 RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1 

©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 329 of 972 

SPIN TROL

8.11.2.52 Digital Compare Filter Register (DCFCTL) 

Table 8-110: Digital Compare Filter Register (DCFCTL) Layout 

DCFCTL (Digital Compare Filter Register)     Offset: 0xCC      Default: 0x00000010 
Access: PWMx->DCFCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED WIN11EN WIN10EN 

15 14 13 12 11 10 9 8 

WIN9EN WIN8EN WIN7EN WIN6EN WIN5EN WIN4EN WIN3EN WIN2EN 

7 6 5 4 3 2 1 0 

WIN1EN WIN0EN PULSESEL BLANKINV BLANKEN SRCSEL 

Table 8-111: Digital Compare Filter Register (DCFCTL) Description 

Bits Field Name Type Reset Description 

31:18 RESERVED_31_18 RO 0x0 Reserved. 

17 WIN11EN RW 0x0 
Enable blank window from PWM11 (ORed) 
0: Disable 
1: Enable 

16 WIN10EN RW 0x0 
Enable blank window from PWM10 (ORed) 
0: Disable 
1: Enable 

15 WIN9EN RW 0x0 
Enable blank window from PWM9 (ORed) 
0: Disable 
1: Enable 

14 WIN8EN RW 0x0 
Enable blank window from PWM8 (ORed) 
0: Disable 
1: Enable 

13 WIN7EN RW 0x0 
Enable blank window from PWM7 (ORed) 
0: Disable 
1: Enable 

12 WIN6EN RW 0x0 
Enable blank window from PWM6 (ORed) 
0: Disable 
1: Enable 

11 WIN5EN RW 0x0 
Enable blank window from PWM5 (ORed) 
0: Disable 
1: Enable 

10 WIN4EN RW 0x0 
Enable blank window from PWM4 (ORed) 
0: Disable 
1: Enable 
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Bits Field Name Type Reset Description 

9 WIN3EN RW 0x0 
Enable blank window from PWM3 (ORed) 
0: Disable 
1: Enable 

8 WIN2EN RW 0x0 
Enable blank window from PWM2 (ORed) 
0: Disable 
1: Enable 

7 WIN1EN RW 0x0 
Enable blank window from PWM1 (ORed) 
0: Disable 
1: Enable 

6 WIN0EN RW 0x0 
Enable blank window from PWM0 (ORed) 
0: Disable 
1: Enable 

5:4 PULSESEL RW 0x1 

Pulse select for blanking and capture alignment 
for this module 
00: Align on TBCNT=0 
01: Align on TBCNT=TBPRD 
10: Align on TBCNT=0 or TBCNT=TBPRD 

3 BLANKINV RW 0x0 
blanking window inversion 
0: Disable 
1: Enable 

2 BLANKEN RW 0x0 
blanking window 
0: Disable 
1: Enable 

1:0 SRCSEL RW 0x0 

DCEVTFILT signal source select 
00: Source is raw DCAEVT0 
01: Source is raw DCAEVT1 
10: Source is raw DCBEVT0 
11: Source is raw DCBEVT1 
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8.11.2.53 Digital Compare Filter Offset Register (DCFOFFSET) 

Table 8-112: Digital Compare Filter Offset Register (DCFOFFSET) Layout 

DCFOFFSET (Digital Compare Filter Offset Register)     Offset: 0xD0      Default: 0x00000000 
Access: PWMx->DCFOFFSET 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-113: Digital Compare Filter Offset Register (DCFOFFSET) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 

Blanking window offset 
It defines the number of TBCLK cycles from the 
blanking window reference specified by 
DCFCTL.PULSESEL to the point when the blanking 
window is applied. 
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8.11.2.54 Digital Compare Filter Offset Counter Register (DCFOFFSETCNT) 

Table 8-114: Digital Compare Filter Offset Counter Register (DCFOFFSETCNT) Layout 

DCFOFFSETCNT (Digital Compare Filter Offset Counter Register)     Offset: 0xD4      Default: 
0x00000000 
Access: PWMx->DCFOFFSETCNT 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-115: Digital Compare Filter Offset Counter Register (DCFOFFSETCNT) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 

Blanking offset counter 
It is read only and indicates the current value of 
the offset counter. The counter counts down to 
zero and then stops until it is re-loaded on the 
next event defined by DCFCTL.PULSESEL. 
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8.11.2.55 Digital Compare Filter Window Register (DCFWINDOW) 

Table 8-116: Digital Compare Filter Window Register (DCFWINDOW) Layout 

DCFWINDOW (Digital Compare Filter Window Register)     Offset: 0xD8      Default: 0x00000000 
Access: PWMx->DCFWINDOW 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-117: Digital Compare Filter Window Register (DCFWINDOW) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RW 0x0 

Blanking window width in TBCLK cycles 
The blanking window begins when the offset 
counter expires. When this occurs, the window 
counter is loaded and begins to count down. If 
the blanking window is currently active and the 
offset counter expires, the blanking window 
counter is restarted. 
The blanking window can cross a PWM period 
boundary. 
No blanking window is generated when it is set 
to zero. 
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8.11.2.56 Digital Compare Filter Window Counter Register (DCFWINDOWCNT) 

Table 8-118: Digital Compare Filter Window Counter Register (DCFWINDOWCNT) Layout 

DCFWINDOWCNT (Digital Compare Filter Window Counter Register)     Offset: 0xDC      Default: 
0x00000000 
Access: PWMx->DCFWINDOWCNT 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-119: Digital Compare Filter Window Counter Register (DCFWINDOWCNT) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 

Blanking window counter 
It is read only and indicates the current value of 
the window counter. The counter counts down 
to zero and then stops until it is re-loaded when 
the offset counter reaches zero again. 
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8.11.2.57 Digital Compare Capture Control Register (DCCAPCTL) 

Table 8-120: Digital Compare Capture Control Register (DCCAPCTL) Layout 

DCCAPCTL (Digital Compare Capture Control Register)     Offset: 0xE0      Default: 0x00000000 
Access: PWMx->DCCAPCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED CAPFLG CAPCLR 

7 6 5 4 3 2 1 0 

RESERVED MULTICAPWE DIRECTWE CAPENWE RESERVED MULTICAP DIRECT CAPEN 

Table 8-121: Digital Compare Capture Control Register (DCCAPCTL) Description 

Bits Field Name Type Reset Description 

31:10 RESERVED_31_10 RO 0x0 Reserved. 

9 CAPFLG RO 0x0 
Latched capture flag 
0: No DC capture event occurred 
1: DC capture event has occurred 

8 CAPCLR W1C 0x0 

Latched capture flag clear 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears the latched flag. This bit is 
self-cleared to 0 

7 RESERVED_7 RO 0x0 Reserved. 

6 MULTICAPWE W1S 0x0 

MULTICAP bit write enable 
0: Write 0 has no effect and always reads back 0 
1: Write 1 enables concurrent write to 
MULTICAP bit. This bit is self-cleared to 0 

5 DIRECTWE W1S 0x0 

DIRECT bit write enable 
0: Write 0 has no effect and always reads back 0 
1: Write 1 enables concurrent write to DIRECT 
bit. This bit is self-cleared to 0 

4 CAPENWE W1S 0x0 

CAPEN bit write enable 
0: Write 0 has no effect and always reads back 0 
1: Write 1 enables concurrent write to CAPEN 
bit. This bit is self-cleared to 0 

3 RESERVED_3 RO 0x0 Reserved. 

2 MULTICAP RW 0x0 

DCCAP multiple capture mode 
0: Capture only once upon the first event in each 
cycle until next cycle is started by the pulse 
defined in DCFCTL.PULSESEL 
1: Capture upon every events and always keep 
the latest captured value 
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Bits Field Name Type Reset Description 

1 DIRECT RW 0x0 

DCCAP direct load mode 
0: Shadow mode. The DCCAP active value is 
copied to shadow register on a TBCNT=TBPRD or 
TBCNT=zero event as defined by 
DCFCTL.PULSESEL. Reads of the DCCAP register 
always returns the shadow register contents. 
1: Direct mode. Reads of the DCCAP register 
always returns the active value. 

0 CAPEN RW 0x0 
TBCNT counter capture enable 
0: Disable 
1: Enable 

 

8.11.2.58 Digital Compare Counter Capture Register (DCCAP) 

Table 8-122: Digital Compare Counter Capture Register (DCCAP) Layout 

DCCAP (Digital Compare Counter Capture Register)     Offset: 0xE4      Default: 0x00000000 
Access: PWMx->DCCAP 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 8-123: Digital Compare Counter Capture Register (DCCAP) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15:0 VAL RO 0x0 

Captured TBCNT value upon a rising-edge of 
DCEVTFLT 
In shadow mode, the captured value is copied to 
the shadow register on a TBCNT=TBPRD or 
TBCNT=zero event as defined by 
DCFCTL.PULSESEL. Reads of the DCCAP register 
always returns the shadow register contents. 
In direct mode, reads of the DCCAP register 
always returns the active value. 
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8.11.2.59 Event-Trigger Control Register (ETCTL) 

Table 8-124: Event-Trigger Control Register (ETCTL) Layout 

ETCTL (Event-Trigger Control Register)     Offset: 0xE8      Default: 0x1E1E1E1E 
Access: PWMx->ETCTL 

31 30 29 28 27 26 25 24 

RESERVED SOCCSEL SOCCEN 

23 22 21 20 19 18 17 16 

RESERVED SOCBSEL SOCBEN 

15 14 13 12 11 10 9 8 

RESERVED SOCASEL SOCAEN 

7 6 5 4 3 2 1 0 

RESERVED INTSEL INTEN 

Table 8-125: Event-Trigger Control Register (ETCTL) Description 

Bits Field Name Type Reset Description 

31:29 RESERVED_31_29 RO 0x0 Reserved. 

28:25 SOCCSEL RW 0xF 

SOCC event select 
0000: Enable event TBCNT=0 
0001: Enable event TBCNT=TBPRD 
0010: Enable event TBCNT=0 or TBCNT=TBPRD 
0011: Enable event TBCNT=CMPA when TBCNT is 
counting up 
0100: Enable event TBCNT=CMPA when TBCNT is 
counting down 
0101: Enable event TBCNT=CMPB when TBCNT is 
counting up 
0110: Enable event TBCNT=CMPB when TBCNT is 
counting down 
0111: Enable event TBCNT=CMPC when TBCNT is 
counting up 
1000: Enable event TBCNT=CMPC when TBCNT is 
counting down 
1001: Enable event TBCNT=CMPD when TBCNT is 
counting up 
1010: Enable event TBCNT=CMPD when TBCNT is 
counting down 
1011: Enable DCAEVT0.SOC event 
1100: Enable DCBEVT0.SOC event 

24 SOCCEN RW 0x0 
ADC start of conversion C (SOCC) pulse enable 
0: Disable 
1: Enable 

23:21 RESERVED_23_21 RO 0x0 Reserved. 
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Bits Field Name Type Reset Description 

20:17 SOCBSEL RW 0xF 

SOCB event select 
0000: Select event TBCNT=0 
0001: Select event TBCNT=TBPRD 
0010: Select event TBCNT=0 or TBCNT=TBPRD 
0011: Select event TBCNT=CMPA when TBCNT is 
counting up 
0100: Select event TBCNT=CMPA when TBCNT is 
counting down 
0101: Select event TBCNT=CMPB when TBCNT is 
counting up 
0110: Select event TBCNT=CMPB when TBCNT is 
counting down 
0111: Select event TBCNT=CMPC when TBCNT is 
counting up 
1000: Select event TBCNT=CMPC when TBCNT is 
counting down 
1001: Select event TBCNT=CMPD when TBCNT is 
counting up 
1010: Select event TBCNT=CMPD when TBCNT is 
counting down 
1011: Select DCAEVT0.SOC event 
1100: Select DCBEVT0.SOC event 

16 SOCBEN RW 0x0 
ADC start of conversion B (SOCB) pulse enable 
0: Disable 
1: Enable 

15:13 RESERVED_15_13 RO 0x0 Reserved. 

12:9 SOCASEL RW 0xF 

SOCA event select 
0000: Select event TBCNT=0 
0001: Select event TBCNT=TBPRD 
0010: Select event TBCNT=0 or TBCNT=TBPRD 
0011: Select event TBCNT=CMPA when TBCNT is 
counting up 
0100: Select event TBCNT=CMPA when TBCNT is 
counting down 
0101: Select event TBCNT=CMPB when TBCNT is 
counting up 
0110: Select event TBCNT=CMPB when TBCNT is 
counting down 
0111: Select event TBCNT=CMPC when TBCNT is 
counting up 
1000: Select event TBCNT=CMPC when TBCNT is 
counting down 
1001: Select event TBCNT=CMPD when TBCNT is 
counting up 
1010: Select event TBCNT=CMPD when TBCNT is 
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Bits Field Name Type Reset Description 
counting down 
1011: Select DCAEVT0.SOC event 
1100: Select DCBEVT0.SOC event 

8 SOCAEN RW 0x0 
ADC start of conversion A (SOCA) pulse enable 
0: Disable 
1: Enable 

7:5 RESERVED_7_5 RO 0x0 Reserved. 

4:1 INTSEL RW 0xF 

PWM interrupt select 
0000: Select event TBCNT=0 
0001: Select event TBCNT=TBPRD 
0010: Select event TBCNT=0 or TBCNT=TBPRD 
0011: Select event TBCNT=CMPA when TBCNT is 
counting up 
0100: Select event TBCNT=CMPA when TBCNT is 
counting down 
0101: Select event TBCNT=CMPB when TBCNT is 
counting up 
0110: Select event TBCNT=CMPB when TBCNT is 
counting down 
0111: Select event TBCNT=CMPC when TBCNT is 
counting up 
1000: Select event TBCNT=CMPC when TBCNT is 
counting down 
1001: Select event TBCNT=CMPD when TBCNT is 
counting up 
1010: Select event TBCNT=CMPD when TBCNT is 
counting down 
1011: Select DCAEVT0.SOC event 
1100: Select DCBEVT0.SOC event 

0 INTEN RW 0x0 
PWM interrupt enable 
0: Disable 
1: Enable 
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8.11.2.60 Event-Trigger Prescale Register (ETPS) 

Table 8-126: Event-Trigger Prescale Register (ETPS) Layout 

ETPS (Event-Trigger Prescale Register)     Offset: 0xEC      Default: 0x00000000 
Access: PWMx->ETPS 

31 30 29 28 27 26 25 24 

SOCCCNT SOCCPRD 

23 22 21 20 19 18 17 16 

SOCBCNT SOCBPRD 

15 14 13 12 11 10 9 8 

SOCACNT SOCAPRD 

7 6 5 4 3 2 1 0 

INTCNT INTPRD 

Table 8-127: Event-Trigger Prescale Register (ETPS) Description 

Bits Field Name Type Reset Description 

31:28 SOCCCNT RW 0x0 

PWM ADC start-of-conversion C event (SOCC) 
counter 
It indicates how many selected ETSEL.SOCCSEL 
events have occurred. It is automatically cleared 
when an SOCC pulse is generated. 
It can be initialized via write. 
0000: No events have occurred 
0001: 1 event has occurred 
0010: 2 events have occurred 
0011: 3 events have occurred 
0100: 4 events have occurred 
0101: 5 events have occurred 
0110: 6 events have occurred 
0111: 7 events have occurred 
1000: 8 events have occurred 
1001: 9 events have occurred 
1010: 10 events have occurred 
1011: 11 events have occurred 
1100: 12 events have occurred 
1101: 13 events have occurred 
1110: 14 events have occurred 
1111: 15 events have occurred 

27:24 SOCCPRD RW 0x0 

PWM ADC start-of-conversion C event (SOCC) 
period select 
SOCC is generated upon SOCCPRD<=SOCCCNT 
and ETCTL[SOCCEN]=1. No SOCC will be 
generated if SOCCPRD=0 
0000: Disable SOCC event counter. No SOCC 
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Bits Field Name Type Reset Description 
pulse will be generated. 
0001: Generate SOCC pulse when 
ETPS.SOCCCNT=0001 (first event) 
0010: Generate SOCC pulse when 
ETPS.SOCCCNT=0010 (second event) 
0011: Generate SOCC pulse when 
ETPS.SOCCCNT=0011 (third event) 
0100: Generate SOCC pulse when 
ETPS.SOCCCNT=0100 (fourth event) 
0101: Generate SOCC pulse when 
ETPS.SOCCCNT=0101 (fifth event) 
0110: Generate SOCC pulse when 
ETPS.SOCCCNT=0110(sixth event) 
0111: Generate SOCC pulse when 
ETPS.SOCCCNT=0111 (seventh event) 
1000: Generate SOCC pulse when 
ETPS.SOCCCNT=1000 (eighth event) 
1001: Generate SOCC pulse when 
ETPS.SOCCCNT=1001 (ninth event) 
1010: Generate SOCC pulse when 
ETPS.SOCCCNT=1010 (tenth event) 
1011: Generate SOCC pulse when 
ETPS.SOCCCNT=1011 (eleventh event) 
1100: Generate SOCC pulse when 
ETPS.SOCCCNT=1100(twelfth event) 
1101: Generate SOCC pulse when 
ETPS.SOCCCNT=1101 (thirteenth event) 
1110: Generate SOCC pulse when 
ETPS.SOCCCNT=1110(fourteenth event) 
1111: Generate SOCC pulse when 
ETPS.SOCCCNT=1111 (fifteenth event) 

23:20 SOCBCNT RW 0x0 

PWM ADC start-of-conversion B event (SOCB) 
counter 
It indicates how many selected ETSEL.SOCBSEL 
events have occurred. It is automatically cleared 
when an SOCB pulse is generated. 
It can be initialized via write. 
0000: No events have occurred 
0001: 1 event has occurred 
0010: 2 events have occurred 
0011: 3 events have occurred 
0100: 4 events have occurred 
0101: 5 events have occurred 
0110: 6 events have occurred 
0111: 7 events have occurred 
1000: 8 events have occurred 
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Bits Field Name Type Reset Description 
1001: 9 events have occurred 
1010: 10 events have occurred 
1011: 11 events have occurred 
1100: 12 events have occurred 
1101: 13 events have occurred 
1110: 14 events have occurred 
1111: 15 events have occurred 

19:16 SOCBPRD RW 0x0 

PWM ADC start-of-conversion B event (SOCB) 
period select 
SOCB is generated upon SOCBPRD<=SOCBCNT 
and ETCTL[SOCBEN]=1. No SOCB will be 
generated if SOCBPRD=0 
0000: Disable SOCB event counter. No SOCB 
pulse will be generated. 
0001: Generate SOCB pulse when 
ETPS.SOCBCNT=0001 (first event) 
0010: Generate SOCB pulse when 
ETPS.SOCBCNT=0010 (second event) 
0011: Generate SOCB pulse when 
ETPS.SOCBCNT=0011 (third event) 
0100: Generate SOCB pulse when 
ETPS.SOCBCNT=0100 (fourth event) 
0101: Generate SOCB pulse when 
ETPS.SOCBCNT=0101 (fifth event) 
0110: Generate SOCB pulse when 
ETPS.SOCBCNT=0110(sixth event) 
0111: Generate SOCB pulse when 
ETPS.SOCBCNT=0111 (seventh event) 
1000: Generate SOCB pulse when 
ETPS.SOCBCNT=1000 (eighth event) 
1001: Generate SOCB pulse when 
ETPS.SOCBCNT=1001 (ninth event) 
1010: Generate SOCB pulse when 
ETPS.SOCBCNT=1010 (tenth event) 
1011: Generate SOCB pulse when 
ETPS.SOCBCNT=1011 (eleventh event) 
1100: Generate SOCB pulse when 
ETPS.SOCBCNT=1100(twelfth event) 
1101: Generate SOCB pulse when 
ETPS.SOCBCNT=1101 (thirteenth event) 
1110: Generate SOCB pulse when 
ETPS.SOCBCNT=1110(fourteenth event) 
1111: Generate SOCB pulse when 
ETPS.SOCBCNT=1111 (fifteenth event) 

15:12 SOCACNT RW 0x0 
PWM ADC start-of-conversion A event (SOCA) 
counter 
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Bits Field Name Type Reset Description 
It indicates how many selected ETSEL.SOCASEL 
events have occurred. It is automatically cleared 
when an SOCA pulse is generated. 
It can be initialized via write. 
0000: No events have occurred 
0001: 1 event has occurred 
0010: 2 events have occurred 
0011: 3 events have occurred 
0100: 4 events have occurred 
0101: 5 events have occurred 
0110: 6 events have occurred 
0111: 7 events have occurred 
1000: 8 events have occurred 
1001: 9 events have occurred 
1010: 10 events have occurred 
1011: 11 events have occurred 
1100: 12 events have occurred 
1101: 13 events have occurred 
1110: 14 events have occurred 
1111: 15 events have occurred 

11:8 SOCAPRD RW 0x0 

PWM ADC start-of-conversion A event (SOCA) 
period select 
SOCA is generated upon SOCAPRD<=SOCACNT 
and ETCTL[SOCAEN]=1. No SOCA will be 
generated if SOCAPRD=0 
0000: Disable SOCA event counter. No SOCA 
pulse will be generated. 
0001: Generate SOCA pulse when 
ETPS.SOCACNT=01 (first event) 
0010: Generate SOCA pulse when 
ETPS.SOCACNT=10 (second event) 
0011: Generate SOCA pulse when 
ETPS.SOCACNT=11 (third event) 
0100: Generate SOCA pulse when 
ETPS.SOCACNT=0100 (fourth event) 
0101: Generate SOCA pulse when 
ETPS.SOCACNT=0101 (fifth event) 
0110: Generate SOCA pulse when 
ETPS.SOCACNT=0110(sixth event) 
0111: Generate SOCA pulse when 
ETPS.SOCACNT=0111 (seventh event) 
1000: Generate SOCA pulse when 
ETPS.SOCACNT=1000 (eighth event) 
1001: Generate SOCA pulse when 
ETPS.SOCACNT=1001 (ninth event) 
1010: Generate SOCA pulse when 
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Bits Field Name Type Reset Description 
ETPS.SOCACNT=1010 (tenth event) 
1011: Generate SOCA pulse when 
ETPS.SOCACNT=1011 (eleventh event) 
1100: Generate SOCA pulse when 
ETPS.SOCACNT=1100(twelfth event) 
1101: Generate SOCA pulse when 
ETPS.SOCACNT=1101 (thirteenth event) 
1110: Generate SOCA pulse when 
ETPS.SOCACNT=1110(fourteenth event) 
1111: Generate SOCA pulse when 
ETPS.SOCACNT=1111 (fifteenth event) 

7:4 INTCNT RW 0x0 

PWM interrupt counter 
It indicates how many selected ETSEL.INTSEL 
events have occurred. It is automatically cleared 
when an interrupt pulse is generated. 
It can be initialized via write. 
0000: No events have occurred 
0001: 1 event has occurred 
0010: 2 events have occurred 
0011: 3 events have occurred 
0100: 4 events have occurred 
0101: 5 events have occurred 
0110: 6 events have occurred 
0111: 7 events have occurred 
1000: 8 events have occurred 
1001: 9 events have occurred 
1010: 10 events have occurred 
1011: 11 events have occurred 
1100: 12 events have occurred 
1101: 13 events have occurred 
1110: 14 events have occurred 
1111: 15 events have occurred 

3:0 INTPRD RW 0x0 

PWM interrupt period select 
Interrupt is generated upon INTPRD<=INTCNT 
and ETCTL[INTEN]=1. No interrupt will be 
generated if INTPRD=0 
0000: Disable the interrupt event counter. No 
interrupt will be generated and ETFRC.INT is 
ignored. 
0001: Generate an interrupt when 
ETPS.INTCNT=0001 (first event) 
0010: Generate an interrupt when 
ETPS.INTCNT=0010 (second event) 
0011: Generate an interrupt when 
ETPS.INTCNT=0011 (third event) 
0100: Generate an interrupt when 
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Bits Field Name Type Reset Description 
ETPS.INTCNT=0100 (fourth event) 
0101: Generate an interrupt when 
ETPS.INTCNT=0101 (fifth event) 
0110: Generate an interrupt when 
ETPS.INTCNT=0110(sixth event) 
0111: Generate an interrupt when 
ETPS.INTCNT=0111 (seventh event) 
1000: Generate an interrupt when 
ETPS.INTCNT=1000 (eighth event) 
1001: Generate an interrupt when 
ETPS.INTCNT=1001 (ninth event) 
1010: Generate an interrupt when 
ETPS.INTCNT=1010 (tenth event) 
1011: Generate an interrupt when 
ETPS.INTCNT=1011 (eleventh event) 
1100: Generate an interrupt when 
ETPS.INTCNT=1100(twelfth event) 
1101: Generate an interrupt when 
ETPS.INTCNT=1101 (thirteenth event) 
1110: Generate an interrupt when 
ETPS.INTCNT=1110(fourteenth event) 
1111: Generate an interrupt when 
ETPS.INTCNT=1111 (fifteenth event) 
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8.11.2.61 Event-Trigger Flag Register (ETFLG) 

Table 8-128: Event-Trigger Flag Register (ETFLG) Layout 

ETFLG (Event-Trigger Flag Register)     Offset: 0xF0      Default: 0x00000000 
Access: PWMx->ETFLG 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED SOCC SOCB SOCA INT 

Table 8-129: Event-Trigger Flag Register (ETFLG) Description 

Bits Field Name Type Reset Description 

31:4 RESERVED_31_4 RO 0x0 Reserved. 

3 SOCC RO 0x0 

Latched PWM ADC start-of-conversion C flag 
0:  Indicates no event occurred 
1: Indicates a SOCC event was generated. The 
pulse will continue to be generated even if the 
flag is set. 

2 SOCB RO 0x0 

Latched PWM ADC start-of-conversion B flag 
0:  Indicates no event occurred 
1: Indicates a SOCB event was generated. The 
pulse will continue to be generated even if the 
flag is set. 

1 SOCA RO 0x0 

Latched PWM ADC start-of-conversion A flag 
0: Indicates no event occurred 
1: Indicates a SOCA event was generated. The 
pulse will continue to be generated even if the 
flag is set. 

0 INT RO 0x0 

Latched PWM interrupt flag 
0: Indicates no event occurred 
1: Indicates a PWM interrupt was generated. No 
further interrupts will be generated until the flag 
bit is cleared. 
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8.11.2.62 Event-Trigger Clear Register (ETCLR) 

Table 8-130: Event-Trigger Clear Register (ETCLR) Layout 

ETCLR (Event-Trigger Clear Register)     Offset: 0xF4      Default: 0x00000000 
Access: PWMx->ETCLR 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED SOCC SOCB SOCA INT 

Table 8-131: Event-Trigger Clear Register (ETCLR) Description 

Bits Field Name Type Reset Description 

31:4 RESERVED_31_4 RO 0x0 Reserved. 

3 SOCC W1S 0x0 

Latched PWM ADC start-of-conversion C flag 
clear 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears ETFLG.SOCC 

2 SOCB W1S 0x0 

Latched PWM ADC start-of-conversion B flag 
clear 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears ETFLG.SOCB 

1 SOCA W1S 0x0 

Latched PWM ADC start-of-conversion A flag 
clear 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears ETFLG.SOCA 

0 INT W1S 0x0 
Latched PWM interrupt flag clear 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 clears ETFLG.INT 
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8.11.2.63 Event-Trigger Force Register (ETFRC) 

Table 8-132: Event-Trigger Force Register (ETFRC) Layout 

ETFRC (Event-Trigger Force Register)     Offset: 0xF8      Default: 0x00000000 
Access: PWMx->ETFRC 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED SOCCWE SOCBWE SOCAWE INTWE 

7 6 5 4 3 2 1 0 

RESERVED SOCC SOCB SOCA INT 

Table 8-133: Event-Trigger Force Register (ETFRC) Description 

Bits Field Name Type Reset Description 

31:12 RESERVED_31_12 RO 0x0 Reserved. 

11 SOCCWE W1S 0x0 
SOCC bit write enable 
0: Disable 
1: Enable 

10 SOCBWE W1S 0x0 
SOCB bit write enable 
0: Disable 
1: Enable 

9 SOCAWE W1S 0x0 
SOCA bit write enable 
0: Disable 
1: Enable 

8 INTWE W1S 0x0 
INT bit write enable 
0: Disable 
1: Enable 

7:4 RESERVED_7_4 RO 0x0 Reserved. 

3 SOCC W1S 0x0 

Software force a start-of-conversion B pulse 
SOCCWE bit should be written 1 at the same 
time 
This bit is ignored if ETSEL.SOCCEN=0 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 generates an interrupt and sets the 
ETFLG.SOCC flag 

2 SOCB W1S 0x0 

Software force a start-of-conversion B pulse 
SOCBWE bit should be written 1 at the same 
time 
This bit is ignored if ETSEL.SOCBEN=0 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 generates an interrupt and sets the 
ETFLG.SOCB flag 
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Bits Field Name Type Reset Description 

1 SOCA W1S 0x0 

Software force a start-of-conversion A pulse 
SOCAWE bit should be written 1 at the same 
time 
This bit is ignored if ETSEL.SOCAEN=0 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 generates an interrupt and sets the 
ETFLG.SOCA flag 

0 INT W1S 0x0 

Software force a PWM interrupt 
INT bit should be written 1 at the same time 
This bit is ignored if ETSEL.INTEN=0 or 
ETPS.INTPRD=00 
0: Write 0 has no effect and always reads back 0 
1: Write a 1 generates an interrupt and sets the 
ETFLG.INT flag 

 

8.11.2.64 PWM Register Write-Allow Key Register (PWMREGKEY) 

Table 8-134: PWM Register Write-Allow Key Register (PWMREGKEY) Layout 

PWMREGKEY (PWM Register Write-Allow Key Register)     Offset: 0xFC      Default: 0x1ACCE551 
Access: PWMx->PWMREGKEY 

31 30 29 28 27 26 25 24 

KEY 

23 22 21 20 19 18 17 16 

KEY 

15 14 13 12 11 10 9 8 

KEY 

7 6 5 4 3 2 1 0 

KEY 

Table 8-135: PWM Register Write-Allow Key Register (PWMREGKEY) Description 

Bits Field Name Type Reset Description 

31:0 KEY RW 0x1ACCE551 
Write 0x1ACCE551 to unlock protected PWM 
registers 
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8.11.3 PWMCFG register map 

Table 8-136: PWMCFG Module Base Address 

Peripheral Module Base Address 

PWMCFG 0x4000 2F00 

Table 8-137: PWMCFG Register Map 

Register Offset Description Reset Value 

TZ0SRCCTL* 0x00  TZ0 Source Control Register 0x00000001 

TZ1SRCCTL* 0x04  TZ1 Source Control Register 0x00000001 

TZ2SRCCTL* 0x08  TZ2 Source Control Register 0x00000001 

TZ3SRCCTL* 0x0C  TZ3 Source Control Register 0x00000001 

TZ4SRCCTL* 0x10  TZ4 Source Control Register 0x00000001 

FRCSYNC 0x14  Global PWM Force Synchronization Register 0x00000000 

GPIOSYNCICTL* 0x18  GPIO PWMSYNCI Control Register 0x00000001 

GPIOSYNCIEN* 0x1C  GPIO Force PWMSYNCI Enable Register 0x00000000 

TMR0SYNCIEN* 0x20  Timer 0 Force PWMSYNCI Enable Register 0x00000000 

TMR1SYNCIEN* 0x24  Timer 1 Force PWMSYNCI Enable Register 0x00000000 

TMR2SYNCIEN* 0x28  Timer 2 Force PWMSYNCI Enable Register 0x00000000 

SYNCOCTL* 0x2C  PWMSYNCO Control Register 0x00000007 

SOCAOCTL* 0x30  PWMSOCA Output Control Register 0x00000007 

SOCBOCTL* 0x34  PWMSOCB Output Control Register 0x00000007 

SOCCOCTL* 0x38  PWMSOCC Output Control Register 0x00000007 

PWMCFGREGKEY 0x3C  PWMCFG Register Write-Allow Key Register 0x1ACCE551 

 

Note:  Registers marked with * are write-allowed only when the PWMCFGKEY=0x1ACCE551. 
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8.11.4 PWMCFG registers 

8.11.4.1 TZ0 Source Control Register (TZ0SRCCTL) 

Table 8-138: TZ0 Source Control Register (TZ0SRCCTL) Layout 

TZ0SRCCTL (TZ0 Source Control Register)     Offset: 0x0       Default: 0x00000001 
Access: PWMCFG->TZ0SRCCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED IOSEL POL 

Table 8-139: TZ0 Source Control Register (TZ0SRCCTL) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6:1 IOSEL RW 0x0 GPIO number for TZ0 event 

0 POL RW 0x1 
TZ0 polarity 
0: Active when low 
1: Active when high 
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8.11.4.2 TZ1 Source Control Register (TZ1SRCCTL) 

Table 8-140: TZ1 Source Control Register (TZ1SRCCTL) Layout 

TZ1SRCCTL (TZ1 Source Control Register)     Offset: 0x4       Default: 0x00000001 
Access: PWMCFG->TZ1SRCCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED IOSEL POL 

Table 8-141: TZ1 Source Control Register (TZ1SRCCTL) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6:1 IOSEL RW 0x0 GPIO number for TZ1 event 

0 POL RW 0x1 
TZ1 polarity 
0: Active when low 
1: Active when high 
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8.11.4.3 TZ2 Source Control Register (TZ2SRCCTL) 

Table 8-142: TZ2 Source Control Register (TZ2SRCCTL) Layout 

TZ2SRCCTL (TZ2 Source Control Register)     Offset: 0x8       Default: 0x00000001 
Access: PWMCFG->TZ2SRCCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED IOSEL POL 

Table 8-143: TZ2 Source Control Register (TZ2SRCCTL) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6:1 IOSEL RW 0x0 GPIO number for TZ2 event 

0 POL RW 0x1 
TZ2 polarity 
0: Active when low 
1: Active when high 
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8.11.4.4 TZ3 Source Control Register (TZ3SRCCTL) 

Table 8-144: TZ3 Source Control Register (TZ3SRCCTL) Layout 

TZ3SRCCTL (TZ3 Source Control Register)     Offset: 0xC       Default: 0x00000001 
Access: PWMCFG->TZ3SRCCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED IOSEL POL 

Table 8-145: TZ3 Source Control Register (TZ3SRCCTL) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6:1 IOSEL RW 0x0 GPIO number for TZ3 event 

0 POL RW 0x1 
TZ3 polarity 
0: Active when low 
1: Active when high 
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8.11.4.5 TZ4 Source Control Register (TZ4SRCCTL) 

Table 8-146: TZ4 Source Control Register (TZ4SRCCTL) Layout 

TZ4SRCCTL (TZ4 Source Control Register)     Offset: 0x10      Default: 0x00000001 
Access: PWMCFG->TZ4SRCCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED IOSEL POL 

Table 8-147: TZ4 Source Control Register (TZ4SRCCTL) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6:1 IOSEL RW 0x0 GPIO number for TZ4 event 

0 POL RW 0x1 
TZ4 polarity 
0: Active when low 
1: Active when high 
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8.11.4.6 Global PWM Force Synchronization Register (FRCSYNC) 

Table 8-148: Global PWM Force Synchronization Register (FRCSYNC) Layout 

FRCSYNC (Global PWM Force Synchronization Register)     Offset: 0x14      Default: 0x00000000 
Access: PWMCFG->FRCSYNC 

31 30 29 28 27 26 25 24 

PWMCLK RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED PWM3SYNC PWM2SYNC PWM1SYNC PWM0SYNC 

Table 8-149: Global PWM Force Synchronization Register (FRCSYNC) Description 

Bits Field Name Type Reset Description 

31 PWMCLK W1S 0x0 

Software forced synchronization on clock for all 
PWMs 
0: Write 0 has no effect and always read back 0 
1: Write a 1 will force a SYNC on all PWM clocks 
This bit is self-cleared 

30:4 RESERVED_30_4 RO 0x0 Reserved. 

3 PWM3SYNC W1S 0x0 

Software forced synchronization on PWM3 
0: Write 0 has no effect and always read back 0 
1: Write a 1 will force a SYNC event on PWM3 
This bit is self-cleared 

2 PWM2SYNC W1S 0x0 

Software forced synchronization on PWM2 
0: Write 0 has no effect and always read back 0 
1: Write a 1 will force a SYNC event on PWM2 
This bit is self-cleared 

1 PWM1SYNC W1S 0x0 

Software forced synchronization on PWM1 
0: Write 0 has no effect and always read back 0 
1: Write a 1 will force a SYNC event on PWM1 
This bit is self-cleared 

0 PWM0SYNC W1S 0x0 

Software forced synchronization on PWM0 
0: Write 0 has no effect and always read back 0 
1: Write a 1 will force a SYNC event on PWM0 
This bit is self-cleared 
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8.11.4.7 GPIO PWMSYNCI Control Register (GPIOSYNCICTL) 

Table 8-150: GPIO PWMSYNCI Control Register (GPIOSYNCICTL) Layout 

GPIOSYNCICTL (GPIO PWMSYNCI Control Register)     Offset: 0x18      Default: 0x00000001 
Access: PWMCFG->GPIOSYNCICTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED IOSEL POL 

Table 8-151: GPIO PWMSYNCI Control Register (GPIOSYNCICTL) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6:1 IOSEL RW 0x0 GPIO number for PWMSYNCI input 

0 POL RW 0x1 
PWMSYNCI input polarity 
0: Active when low 
1: Active when high 
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8.11.4.8 GPIO Force PWMSYNCI Enable Register (GPIOSYNCIEN) 

Table 8-152: GPIO Force PWMSYNCI Enable Register (GPIOSYNCIEN) Layout 

GPIOSYNCIEN (GPIO Force PWMSYNCI Enable Register)     Offset: 0x1C      Default: 0x00000000 
Access: PWMCFGx->GPIOSYNCIEN 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED PWM3SYNC PWM2SYNC PWM1SYNC PWM0SYNC 

Table 8-153: GPIO Force PWMSYNCI Enable Register (GPIOSYNCIEN) Description 

Bits Field Name Type Reset Description 

31:4 RESERVED_31_4 RO 0x0 Reserved. 

3 PWM3SYNC RW 0x0 
Enable PWM3 synchronization by GPIO 
0: Disable 
1: Enable 

2 PWM2SYNC RW 0x0 
Enable PWM2 synchronization by GPIO 
0: Disable 
1: Enable 

1 PWM1SYNC RW 0x0 
Enable PWM1 synchronization by GPIO 
0: Disable 
1: Enable 

0 PWM0SYNC RW 0x0 
Enable PWM0 synchronization by GPIO 
0: Disable 
1: Enable 
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8.11.4.9 Timer 0 Force PWMSYNCI Enable Register (TMR0SYNCIEN) 

Table 8-154: Timer 0 Force PWMSYNCI Enable Register (TMR0SYNCIEN) Layout 

TMR0SYNCIEN (Timer 0 Force PWMSYNCI Enable Register)     Offset: 0x20      Default: 0x00000000 
Access: PWMCFG->TMR0SYNCIEN 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED PWM3SYNC PWM2SYNC PWM1SYNC PWM0SYNC 

Table 8-155: Timer 0 Force PWMSYNCI Enable Register (TMR0SYNCIEN) Description 

Bits Field Name Type Reset Description 

31:4 RESERVED_31_4 RO 0x0 Reserved. 

3 PWM3SYNC RW 0x0 
Enable PWM3 synchronization by Timer 0 
0: Disable 
1: Enable 

2 PWM2SYNC RW 0x0 
Enable PWM2 synchronization by Timer 0 
0: Disable 
1: Enable 

1 PWM1SYNC RW 0x0 
Enable PWM1 synchronization by Timer 0 
0: Disable 
1: Enable 

0 PWM0SYNC RW 0x0 
Enable PWM0 synchronization by Timer 0 
0: Disable 
1: Enable 
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8.11.4.10 Timer 1 Force PWMSYNCI Enable Register (TMR1SYNCIEN) 

Table 8-156: Timer 1 Force PWMSYNCI Enable Register (TMR1SYNCIEN) Layout 

TMR1SYNCIEN (Timer 1 Force PWMSYNCI Enable Register)     Offset: 0x24      Default: 0x00000000 
Access: PWMCFG->TMR1SYNCIEN 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 
RESERVED 

15 14 13 12 11 10 9 8 
RESERVED 

7 6 5 4 3 2 1 0 
RESERVED PWM3SYNC PWM2SYNC PWM1SYNC PWM0SYNC 

Table 8-157: Timer 1 Force PWMSYNCI Enable Register (TMR1SYNCIEN) Description 

Bits Field Name Type Reset Description 

31:4 RESERVED_31_4 RO 0x0 Reserved. 

3 PWM3SYNC RW 0x0 
Enable PWM3 synchronization by Timer 1 
0: Disable 
1: Enable 

2 PWM2SYNC RW 0x0 
Enable PWM2 synchronization by Timer 1 
0: Disable 
1: Enable 

1 PWM1SYNC RW 0x0 
Enable PWM1 synchronization by Timer 1 
0: Disable 
1: Enable 

0 PWM0SYNC RW 0x0 
Enable PWM0 synchronization by Timer 1 
0: Disable 
1: Enable 
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8.11.4.11 Timer 2 Force PWMSYNCI Enable Register (TMR2SYNCIEN) 

Table 8-158: Timer 2 Force PWMSYNCI Enable Register (TMR2SYNCIEN) Layout 

TMR2SYNCIEN (Timer 2 Force PWMSYNCI Enable Register)     Offset: 0x28      Default: 0x00000000 
Access: PWMCFG->TMR2SYNCIEN 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED PWM3SYNC PWM2SYNC PWM1SYNC PWM0SYNC 

Table 8-159: Timer 2 Force PWMSYNCI Enable Register (TMR2SYNCIEN) Description 

Bits Field Name Type Reset Description 

31:4 RESERVED_31_4 RO 0x0 Reserved. 

3 PWM3SYNC RW 0x0 
Enable PWM3 synchronization by Timer 2 
0: Disable 
1: Enable 

2 PWM2SYNC RW 0x0 
Enable PWM2 synchronization by Timer 2 
0: Disable 
1: Enable 

1 PWM1SYNC RW 0x0 
Enable PWM1 synchronization by Timer 2 
0: Disable 
1: Enable 

0 PWM0SYNC RW 0x0 
Enable PWM0 synchronization by Timer 2 
0: Disable 
1: Enable 
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8.11.4.12 PWMSYNCO Control Register (SYNCOCTL) 

Table 8-160: PWMSYNCO Control Register (SYNCOCTL) Layout 

SYNCOCTL (PWMSYNCO Control Register)     Offset: 0x2C      Default: 0x00000007 
Access: PWMCFG->SYNCOCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED SYNCO3EN SYNCO2EN SYNCO1EN SYNCO0EN POL DURATION 

Table 8-161: PWMSYNCO Control Register (SYNCOCTL) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6 SYNCO3EN RW 0x0 
Enable PWM3SYNCO output to the pin 
0: Disable 
1: Enable 

5 SYNCO2EN RW 0x0 
Enable PWM2SYNCO output to the pin 
0: Disable 
1: Enable 

4 SYNCO1EN RW 0x0 
Enable PWM1SYNCO output to the pin 
0: Disable 
1: Enable 

3 SYNCO0EN RW 0x0 
Enable PWM0SYNCO output to the pin 
0: Disable 
1: Enable 

2 POL RW 0x1 
Polarity of PWMSYNCO to the pin 
0: Active when low 
1: Active when high 

1:0 DURATION RW 0x3 

Pulse duration of PWMSYNCO to the pin 
00: Duration of PWMSYNCO pulse to the pin is 4 
PWM clocks 
01: Duration of PWMSYNCO pulse to the pin is 8 
PWM clocks 
10: Duration of PWMSYNCO pulse to the pin is 
16 PWM clocks 
11: Duration of PWMSYNCO pulse to the pin is 
32 PWM clocks 
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8.11.4.13 PWMSOCA Output Control Register (SOCAOCTL) 

Table 8-162: PWMSOCA Output Control Register (SOCAOCTL) Layout 

SOCAOCTL (PWMSOCA Output Control Register)     Offset: 0x30      Default: 0x00000007 
Access: PWMCFG->SOCAOCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED SOCA3EN SOCA2EN SOCA1EN SOCA0EN POL DURATION 

Table 8-163: PWMSOCA Output Control Register (SOCAOCTL) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6 SOCA3EN RW 0x0 
Enable PWM3SOCA output to the pin 
0: Disable 
1: Enable 

5 SOCA2EN RW 0x0 
Enable PWM2SOCA output to the pin 
0: Disable 
1: Enable 

4 SOCA1EN RW 0x0 
Enable PWM1SOCA output to the pin 
0: Disable 
1: Enable 

3 SOCA0EN RW 0x0 
Enable PWM0SOCA output to the pin 
0: Disable 
1: Enable 

2 POL RW 0x1 
Polarity of PWMSOCA output to the pin 
0: Active when low 
1: Active when high 

1:0 DURATION RW 0x3 

Pulse duration of PWMSOCA output to the pin 
00: Duration of PWMSOCA pulse to the pin is 4 
PWM clocks 
01: Duration of PWMSOCA pulse to the pin is 8 
PWM clocks 
10: Duration of PWMSOCA pulse to the pin is 16 
PWM clocks 
11: Duration of PWMSOCA pulse to the pin is 32 
PWM clocks 
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8.11.4.14 PWMSOCB Output Control Register (SOCBOCTL) 

Table 8-164: PWMSOCB Output Control Register (SOCBOCTL) Layout 

SOCBOCTL (PWMSOCB Output Control Register)     Offset: 0x34      Default: 0x00000007 
Access: PWMCFG->SOCBOCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED SOCB3EN SOCB2EN SOCB1EN SOCB0EN POL DURATION 

Table 8-165: PWMSOCB Output Control Register (SOCBOCTL) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6 SOCB3EN RW 0x0 
Enable PWM3SOCB output to the pin 
0: Disable 
1: Enable 

5 SOCB2EN RW 0x0 
Enable PWM2SOCB output to the pin 
0: Disable 
1: Enable 

4 SOCB1EN RW 0x0 
Enable PWM1SOCB output to the pin 
0: Disable 
1: Enable 

3 SOCB0EN RW 0x0 
Enable PWM0SOCB output to the pin 
0: Disable 
1: Enable 

2 POL RW 0x1 
Polarity of PWMSOCB output to the pin 
0: Active when low 
1: Active when high 

1:0 DURATION RW 0x3 

Pulse duration of PWMSOCB output to the pin 
00: Duration of PWMSOCB pulse to the pin is 4 
PWM clocks 
01: Duration of PWMSOCB pulse to the pin is 8 
PWM clocks 
10: Duration of PWMSOCB pulse to the pin is 16 
PWM clocks 
11: Duration of PWMSOCB pulse to the pin is 32 
PWM clocks 
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8.11.4.15 PWMSOCC Output Control Register (SOCCOCTL) 

Table 8-166: PWMSOCC Output Control Register (SOCCOCTL) Layout 

SOCCOCTL (PWMSOCC Output Control Register)     Offset: 0x38      Default: 0x00000007 
Access: PWMCFG->SOCCOCTL 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED SOCC3EN SOCC2EN SOCC1EN SOCC0EN POL DURATION 

Table 8-167: PWMSOCC Output Control Register (SOCCOCTL) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6 SOCC3EN RW 0x0 
Enable PWM3SOCC output to the pin 
0: Disable 
1: Enable 

5 SOCC2EN RW 0x0 
Enable PWM2SOCC output to the pin 
0: Disable 
1: Enable 

4 SOCC1EN RW 0x0 
Enable PWM1SOCC output to the pin 
0: Disable 
1: Enable 

3 SOCC0EN RW 0x0 
Enable PWM0SOCC output to the pin 
0: Disable 
1: Enable 

2 POL RW 0x1 
Polarity of PWMSOCC output to the pin 
0: Active when low 
1: Active when high 

1:0 DURATION RW 0x3 

Pulse duration of PWMSOCC output to the pin 
00: Duration of PWMSOCC pulse to the pin is 4 
PWM clocks 
01: Duration of PWMSOCC pulse to the pin is 8 
PWM clocks 
10: Duration of PWMSOCC pulse to the pin is 16 
PWM clocks 
11: Duration of PWMSOCC pulse to the pin is 32 
PWM clocks 
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8.11.4.16 PWMCFG Register Write-Allow Key Register (PWMCFGREGKEY) 

Table 8-168: PWMCFG Register Write-Allow Key Register (PWMCFGREGKEY) Layout 

PWMCFGREGKEY (PWMCFG Register Write-Allow Key Register)     Offset: 0x3C      Default: 
0x1ACCE551 
Access: PWMCFG->PWMCFGREGKEY 

31 30 29 28 27 26 25 24 

KEY 

23 22 21 20 19 18 17 16 

KEY 

15 14 13 12 11 10 9 8 

KEY 

7 6 5 4 3 2 1 0 

KEY 

Table 8-169: PWMCFG Register Write-Allow Key Register (PWMCFGREGKEY) Description 

Bits Field Name Type Reset Description 

31:0 KEY RW 0x1ACCE551 
Write 0x1ACCE551 to unlock protected PWMCFG 
registers 
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9 9/!t 

9.1 Introduction 

The enhanced capture (ECAP) module is used in situations where accurate timing of external events is 
important. This chapter describes the module and how to use it. 

Uses for ECAP include: 

-  {ǇŜŜŘ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǊƻǘŀǘƛƴƎ ƳŀŎƘƛƴŜǊȅ όŜΦƎΦΣ ŜπōƛƪŜ ƳƻǘƻǊ ǿƛǘƘ Iŀƭƭ ǎŜƴǎƻǊǎύ 

-  aŜŀǎǳǊŜ ǇŜǊƛƻŘ ŀƴŘ Řǳǘȅ ŎȅŎƭŜ ƻŦ ǇǳƭǎŜ ǎƛƎƴŀƭǎ 

-  5ŜŎƻŘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŘŜǊƛǾŜŘ ŦǊƻƳ Řǳǘȅ ŎȅŎƭŜ ŜƴŎƻŘŜŘ ǎȅǎǘŜƳǎ 

The ECAP module described in this guide includes the following features: 

-  онπōƛǘ ǘƛƳŜ ōŀǎŜ ǿƛǘƘ мл ƴǎ ǘƛƳŜ ǊŜǎƻƭǳǘƛƻƴ όŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ǳǇ ǘƻ мллaIȊύ 

-  CƻǳǊ онπōƛǘ ŜǾŜƴǘ ǘƛƳŜπǎǘŀƳǇ ǊŜƎƛǎǘŜǊǎ 

-  9ŘƎŜ ǇƻƭŀǊƛǘȅ ǎŜƭŜŎǘƛƻƴ ŦƻǊ ǳǇ ǘƻ ŦƻǳǊ ǎŜǉǳŜƴŎŜŘ ǘƛƳŜπǎǘŀƳǇ ŎŀǇǘǳǊŜ ŜǾŜƴǘǎ 

-  LƴǘŜǊǊǳǇǘ ƻƴ ŜƛǘƘŜǊ ƻŦ ǘƘŜ ŦƻǳǊ ŜǾŜƴǘǎ 

-  {ƛƴƎƭŜ ǎƘƻǘ ŎŀǇǘǳǊŜ ƻŦ ǳǇ ǘƻ ŦƻǳǊ ŜǾŜƴǘ ǘƛƳŜπǎǘŀƳǇǎ 

-  /ƻƴǘƛƴǳƻǳǎ ƳƻŘŜ ŎŀǇǘǳǊŜ ƻŦ ǘƛƳŜπǎǘŀƳǇǎ ƛƴ ŎƛǊŎǳƭŀǊ ƳŀƴƴŜǊ 

-  !ōǎƻƭǳǘŜ ǘƛƳŜπǎǘŀƳǇ ŎŀǇǘǳǊŜ 

-  5ƛŦŦŜǊŜƴŎŜ ό5Ŝƭǘŀύ ƳƻŘŜ ǘƛƳŜπǎǘŀƳǇ ŎŀǇǘǳǊŜ 

-  !ƭƭ ŀōƻǾŜ ǊŜǎƻǳǊŎŜǎ ŘŜŘƛŎŀǘŜŘ ǘƻ ŀ ǎƛƴƎƭŜ ƛƴǇǳǘ Ǉƛƴ ƻǊ Řǳŀƭ ƛƴǇǳǘ Ǉƛƴǎ 

-  /ƻƴŦƛƎǳǊŀōƭŜ ǘƻ ōŜ t²a ƻǳǘǇǳǘ ƛŦ ƴƻǘ ǳǎŜŘ ƛƴ ŎŀǇǘǳǊŜ ƳƻŘŜ 
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9.2 Description 

Figure 9-1 shows the basic two operations of the enhanced capture (ECAP). The philosophy of the ECAP 
module is to treat and abstract the άǊƛǎƛƴƎέ ŀƴŘ άŦŀƭƭƛƴƎέ ŜŘƎŜ ƻŦ the captured signal as event sequence. 
They are called CEVT0, CEVT1, CEVT2 and CEVT3. Each of them can be programmed to be valid on rising 
or falling edge. This is set by CAPCTL.CAPxPOL field. 

The second is to set counter behavior after event happened. The possible options can be resetting the 
counter or doing nothing, as specified by CAPCTL.CNTRSTx. 

With the two basic configuration of events and counter, users can make complicated capture function 
such as period and duty measurement with other registers illustrated later.  

Figure 9-1: Basic operation of enhanced capture 

CAPCTL.CAPxPOL

Event x

Event 0 Event 1

CAP0 CAP1

CAP0 CAP1

0xFFFFFFFF

0xFFFFFFFF

CNTRSTx=0

(Not reset counter)

CNTRSTx=1

(Reset counter)

TSCNT

TSCNT
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9.3 Capture and APWM operating mode 

Figure 9-2 is a high-level view of both the capture and auxiliary pulse-width modulator (APWM) modes 
operation. User can take ECAP module resources to implement a single-channel PWM generator (with 
32 bit capabilities) when it is not being used for input captures. The counter operates in count-up mode, 
providing a time-base for asymmetrical pulse width modulation (PWM) waveforms. The CAP0 and CAP1 
registers become the period and compare active registers, respectively, while CAP2 and CAP3 registers 
become the period and capture shadow registers, respectively. 

Figure 9-2: Capture and APWM modes of operation 
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9.4 Capture mode description 

Figure 9-3 shows the various components that implement the capture function. The captured signal is 
sourced from GPIO pin according to CAPSRCCTL register. 

Figure 9-3: Capture function diagram 
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9.4.1 Event prescaler 

An input capture signal (continuous pulse series) can be prescaled by N = CAPCTL.EVTDIV+1. This is useful 
when very high frequency signals are used as inputs. Figure 9-4 shows a functional diagram and Figure 
9-5 shows the operation of the prescale function. 

Figure 9-4: Event prescale control 
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Figure 9-5: Prescale function waveforms 
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9.4.2 Edge polarity select and qualifier 

Each capture event has an independent edge polarity (rising edge/falling edge) selection MUX. 

ҍ Each edge (up to 4) is event qualified by the Modulo-4 sequencer. 

ҍ The edge event is gated to the corresponding CAPx register by the Mod4 counter. 

 

9.4.3 Dual pin capture 

For ease of capture the timing difference of edges from two-pins, optional dual-pin mode is supported. 
In this case, capture event CEVT0 and CEVT2 are from Pin 0, while capture event CEVT1 and CEVT3 are 
from Pin 1. 

 

9.4.4 Continuous/one-shot control 

The Mod4 (2 bit) counter increases upon edge qualified events (CEVT0-CEVT3). It indicates which event 
in the sequence is to be detected. A 2-bit wrap threshold register (CAPCTL.STOPWARP) is used to 
compare with the Mod4 counter output.  It controls the length of the capture event sequence as below. 

-  Lƴ Ŏƻƴǘƛƴǳƻǳǎ ƳƻŘŜΣ ǘƘŜ aƻŘп ŎƻǳƴǘŜǊ ƪŜŜǇǎ ŎƻǳƴǘƛƴƎ ŀƴŘ ǿǊŀǇǎ ŀǊƻǳƴŘ ǿƘŜƴ ƛǘ ƳŀǘŎƘŜǎ ǘƘŜ 
ǘƘǊŜǎƘƻƭŘΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ /!t/¢[Φ{¢ht²!wt ƛǎ ǎŜǘ ǘƻ нΣ ǘƘŜ aƻŘп ŎƻǳƴǘŜǊ ŎƻƴǘƛƴǳŜǎ ǘƻ Ǌǳƴ ŀǎ 
лĄмĄнĄлΣ ŀƴŘ ǘƘŜ ŎŀǇǘǳǊŜŘ ǾŀƭǳŜ ŎƻƴǘƛƴǳŜ ǘƻ ōŜ ǿǊƛǘǘŜƴ ǘƻ /!tлπн ƛƴ ŀ ŎƛǊŎǳƭŀǊ ōǳŦŦŜǊ ǎŜǉǳŜƴŎŜΦ 

-  Lƴ ƻƴŜπǎƘƻǘ ƳƻŘŜΣ ǘƘŜ aƻŘп ŎƻǳƴǘŜǊ ǎǘƻǇǎ ŎƻǳƴǘƛƴƎ ǿƘŜƴ ƛǘ ƳŀǘŎƘŜǎ ǘƘŜ ǘƘǊŜǎƘƻƭŘΦ CǳǊǘƘŜǊ ƭƻŀŘǎ 
ƻŦ /!tлπ/!tо ǊŜƎƛǎǘŜǊǎ ǿƻǳƭŘ ōŜ ƛƴƘƛōƛǘŜŘΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ /!t/¢[Φ{¢ht²!wt ƛǎ ǎŜǘ ǘƻ оΣ ǘƘŜ aƻŘп 



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

372 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

ŎƻǳƴǘŜǊ Ǌǳƴǎ ŀǎ лĄмĄнĄоΣ ŀƴŘ ǎǘƻǇǎΦ /ŀǇǘǳǊŜŘ ǾŀƭǳŜǎ ŀǊŜ ǎŜǉǳŜƴǘƛŀƭƭȅ ǿǊƛǘǘŜƴ ǘƻ /!tлπо ŀƴŘ ƪŜŜǇ 
ǳƴŎƘŀƴƎŜŘ ƭŀǘŜǊΦ 

Upon writing 1 to CAPCTL.REARM, the Mod4 counter can be re-armed and reset to 0. After that, event 
capture sequence starts again for both the continuous mode and one-shot mode. 

Figure 9-6: Details of the continuous/one-shot block 
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9.4.5 32-bit counter and phase control 

The 32-bit counter provides the time-base for event capture, and is clocked via the ECAP clock. A phase 
register is provided to achieve synchronization with other counters, via a hardware and software forced 
sync. This is useful in APWM mode when a phase offset between modules is needed. 

Upon any of the four capture events, the 32-bit counter value is captured first. After that, it is optional 
to reset the 32-bit counter. This is useful for time difference capture. 

Figure 9-7: Details of the counter and synchronization block 
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9.4.6 CAP0-CAP3 registers 

In capture mode, the four 32-bit registers are fed from the 32-bit time-base counter TSCNT. Upon the 
captured event, the TSCNT is loaded into the corresponding capture register as indexed by the Mod4 
counter. For example, if current Mod4 counter is 1, CAP1 would be loaded upon the next valid capture 
event. 
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In APWM mode, CAP0 and CAP1 registers become the active period and compare registers, while CAP2 
and CAP3 registers become the shadow registers for CAP0 and CAP1 respectively. 
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9.4.7 Interrupt control 

An interrupt can be generated on capture events (CEVT0-CEVT3) or APWM events (CNT=PRD, CNT=CMP). 
A counter overflow event (0xFFFFFFFF->0x00000000) is also provided as an interrupt source (CNTOVF). 

For capture mode, valid interrupt events includes CEVT0, CEVT1, CEVT2, CEVT3, and CNTOVF. 

For APWM mode, valid interrupt events includes CNT=PRD, CNT=CMP, and CNTOVF. 

Figure 9-8: Interrupts in ECAP module 
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Upon any of the overall 7 events, the event flag would be latched into the corresponding bit of CAPRAWIF 
register. If it is enabled in CAPIE register bit, the event can trigger the final single interrupt request from 
the ECAP module to the CPU. The individual interrupt flag is latched in CAPIF, while the INT bit of CAPIF 
is the global interrupt flag of the ECAP module. 

The individual interrupt event is valid only when the corresponding flag in CAPIF is 0. Namely, the same 
event would not trigger the interrupt again until the flag is cleared. Similarly, the ECAP module would no 
longer issue the interrupt request to the CPU if CAPIF.INT=1. Therefore, in the interrupt service routine, 
user must clear the global interrupt flag and the serviced event flag in CAPIF via writing 1 to CAPIC 
register bits. 

As a debug feature, the interrupt events can be software forced by CAPIFRC register. 

 

9.5 APWM mode operation 

In APWM mode, the 32-bit time-base counter still operates in up-count mode, while the capture 
registers act as below. 

-  /!tл ƛǎ ǳǎŜŘ ŀǎ ŀŎǘƛǾŜ ǇŜǊƛƻŘ ό!tw5ύΦ 

-  /!tм ƛǎ ǳǎŜŘ ŀǎ ŀŎǘƛǾŜ ŎƻƳǇŀǊŜ ό!/atύΦ 

-  /!tн ƛǎ ǳǎŜŘ ŀǎ ǎƘŀŘƻǿ ǇŜǊƛƻŘ ό{tw5ύΦ 

-  /!tо ƛǎ ǳǎŜŘ ŀǎ ǎƘŀŘƻǿ ŎƻƳǇŀǊŜ ό{/atύΦ 

-  ²ǊƛǘƛƴƎ ǘƻ /!tл ŀƴŘ /!tм ǿƛƭƭ ŀƭǎƻ ǳǇŘŀǘŜ /!tн ŀƴŘ /!tо ǿƛǘƘ ǘƘŜ ǎŀƳŜ ǾŀƭǳŜ ƛƳƳŜŘƛŀǘŜƭȅΦ 

-  ²ǊƛǘƛƴƎ ǘƻ /!tн ŀƴŘ /!tо ƛƴǾƻƪŜǎ ǘƘŜ ǎƘŀŘƻǿ ƳƻŘŜΦ 
ü [ƻŀŘ ŦǊƻƳ /!tн ǘƻ /!tл ŀƴŘ ŦǊƻƳ /!tо ǘƻ /!tм ǿƘŜƴ ¢{/b¢Ґ/!tлΦ 

User can write to CAP0 and CAP1 to set the active period and compare threshold during initialization. 
This automatically copies the initial values into the shadow values. For subsequent updates during run-
time, user only needs to use the shadow registers. 
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Figure 9-9: Active and shadow register in APWM mode 
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As shown in Figure 9-10, the TSCNT continuously counts from 0 to CAP0 and wraps back to 0. The APWM 
output toggles to high upon TSCNT=0, and toggles to low upon TSCNT=CAP1. 

Figure 9-10: ECAP module APWM mode output waveform (active high) 
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9.6 Application of the ECAP module 

9.6.1 Absolute time-stamp for rising edge 

Figure 9-11 shows an example of continuous capture operation (Mod4 counter wraps around). In this 
figure, TSCNT counts-up without resetting on event and capture events are qualified on the rising edge 
only, this gives period (and frequency) information. 

Upon an event, the TSCNT contents (i.e., time-stamp) is captured, then Mod4 counter increases to the 
next state. When the TSCNT reaches 0xFFFFFFFF (i.e. maximum value), it wraps around to 0x00000000, 
if this occurs, the CNTOVF (counter overflow) flag is set, and an interrupt (if enabled) occurs. Captured 
time-stamps are all valid at the point after the 4th event, hence event CEVT3 can be used to trigger an 
interrupt and the CPU can read data from the CAPx registers. 

Figure 9-11: Capture sequence for absolute time-stamp and rising edge detect 
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9.6.2 Absolute time-stamp operation for duty and period 

The ECAP operating mode shown in Figure 9-12 is almost the same as in the previous section except that 
capture events are qualified on both the rising and falling edge. It gives both period and duty cycle 
information, i.e: Period1 = t2 ς t0, Period2 = t4 ς t2, etc. Duty Cycle1 (on-time %) = (t1 ς t0) / Period1 x 100%, 
etc. Duty Cycle1 (off-time %) = (t2 ς t1) / Period1 x 100%, etc. 

Figure 9-12: Capture sequence for period and duty without counter reset 
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9.6.3 Time difference (Delta) operation with counter reset 

Figure 9-13 shows how the ECAP module can be used to collect delta timing data from the waveform. 
Here continuous capture mode (Mod4 counter wraps around) is used. In delta-time mode, TSCNT is reset 
back to zero on every valid event. Here capture events are qualified on rising edge only. Upon the valid 
event, TSCNT contents (i.e. time-stamp) is captured first, and then TSCNT is reset to zero. Meanwhile, 
the Mod4 counter increases to the next state. 
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If TSCNT reaches 0xFFFFFFFF (i.e. Max value) before the next event, it wraps around to 0x00000000 and 
continues, a CNTOVF (counter overflow) flag is set, and an interrupt (if enabled) occurs. The advantage 
of delta-time mode is that the CAPx contents directly give timing information without the need of CPU 
calculations, i.e. Period1 = t1, Period2 = t2, etc. As shown in the figure, the CEVT0 event is a good point to 
read the timing data since t1, t2, t3, t4 are all valid here. 

Figure 9-13: Capture period with counter reset 

ECAP Input

Mod4 counter

CAP0

CAP1

CAP2

CAP3

t0

t1

t2

t3

t4

0 1 2 3 0 1

0x00000000

0xFFFFFFFF

TSCNT[31:0]

CEVT0 CEVT1 CEVT2 CEVT3 CEVT0

t0
t1

t2

t3

t4

 

 

9.6.4 Time difference operation for duty and period 

In Figure 9-14 the ECAP operating mode is almost the same as in previous section except the capture 
events are qualified on both rising or falling edge, this now gives both period and duty cycle information, 
i.e: Period1 = t1+t2, Period2 = t3+t4, etc. Duty Cycle1 (on-time %) = t1 / Period1 x 100%, etc. Duty Cycle1 
(off-time %) = t2 / Period1 x 100%, etc. 
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Figure 9-14: Capture duty and period with counter reset 
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9.6.5 Dual pin capture with counter reset 

Figure 9-15 shows the dual pin capture waveform, where CAP0 and CAP2 are used to capture the rising 
edge and falling edge of pin 0 input, and CAP1 and CAP3 are used to capture the rising edge and falling 
edge of Pin 1 input. Here delta-time is used. As shown in the figure: 

-  ¢ƘŜ ǘƛƳƛƴƎ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ŀŘƧŀŎŜƴǘ ǊƛǎƛƴƎ ŜŘƎŜǎ ƻŦ ǘƘŜ ǘǿƻ Ǉƛƴǎ ƛǎ ŎŀǇǘǳǊŜŘ ŀǎ ǘм ƛƴ /!tмΦ 

-  ¢ƘŜ ǘƛƳƛƴƎ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ŀŘƧŀŎŜƴǘ ǊƛǎƛƴƎ ŜŘƎŜ ƻŦ tƛƴ м ŀƴŘ ŦŀƭƭƛƴƎ ŜŘƎŜ ƻŦ tƛƴ л ƛǎ ŎŀǇǘǳǊŜŘ 
ŀǎ ǘн ƛƴ /!tнΦ 

-  ¢ƘŜ ǘƛƳƛƴƎ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ŀŘƧŀŎŜƴǘ ŦŀƭƭƛƴƎ ŜŘƎŜ ƻŦ ǘƘŜ ǘǿƻ Ǉƛƴǎ ƛǎ ŎŀǇǘǳǊŜŘ ŀǎ ǘо ƛƴ /!tоΦ 

-  ¢ƘŜ ǘƛƳƛƴƎ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ŀŘƧŀŎŜƴǘ ŦŀƭƭƛƴƎ ŜŘƎŜ ƻŦ tƛƴ м ŀƴŘ ǊƛǎƛƴƎ ŜŘƎŜ ƻŦ tƛƴ л ƛǎ ŎŀǇǘǳǊŜŘ 
ŀǎ ǘп ƛƴ /!tлΦ 
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Figure 9-15: Dual pin capture with counter reset 
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9.7 Registers 

9.7.1 ECAP register map 

Table 9-1: ECAP Module Base Address 

Peripheral Module Base Address 

ECAP 0x4000 3400 

Table 9-2: ECAP Register Map 

Register Offset Description Reset Value 

CAPSRCCTL* 0x00  Capture Source Input Control Register 0x00010001 

CAPSYNCICTL* 0x04  Capture Synchronization Source Input Control Register 0x00000001 

CAPTSCNT* 0x08  Time-Stamp Counter Register 0x00000000 

CAPCNTPHS* 0x0C  Counter Phase Offset Value Register 0x00000000 

CAP0* 0x10  Capture Register 0 0x00000000 

CAP1* 0x14  Capture Register 1 0x00000000 

CAP2* 0x18  Capture Register 2 0x00000000 

CAP3* 0x1C  Capture Register 3 0x00000000 

CAPCTL* 0x20  Capture Control Register 0x000C0000 

CAPRAWIF 0x24  Capture Interrupt Raw Flag Register 0x00000000 

CAPIF 0x28  Capture Interrupt Flag Register 0x00000000 

CAPIE* 0x2C  Capture Interrupt Enable Register 0x00000000 

CAPIC 0x30  Capture Interrupt Clear Register 0x00000000 

CAPIFRC* 0x34  Capture Interrupt Event Force Register 0x00000000 

CAPREGKEY 0x38  Capture Register Write-Allow Key Register 0x1ACCE551 

 

Note:  Registers marked with * are write-allowed only when the CAPREGKEY=0x1ACCE551. 
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9.7.2 ECAP registers 

9.7.2.1 Capture Source Input Control Register (CAPSRCCTL) 

Table 9-3: Capture Source Input Control Register (CAPSRCCTL) Layout 

CAPSRCCTL (Capture Source Input Control Register) 
Access: ECAP->CAPSRCCTL          Offset: 0x00          Default: 0x00010001 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

IOSEL1 POL1 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

IOSEL POL 

Table 9-4: Capture Source Input Control Register (CAPSRCCTL) Description 

Bits Field Name Type Reset Description 

31:24 RESERVED_31_24 RO 0x0 Reserved. 

23:17 IOSEL1 RW 0x0 
GPIO number to be selected as 2nd capture input 
in dual pin mode 

16 POL1 RW 0x1 

Source input polarity for the 2nd pin in dual pin 
mode 

0: Active low 
1: Active high 

15:8 RESERVED_15_8 RO 0x0 Reserved. 

7:1 IOSEL RW 0x0 GPIO number to be selected as capture input 

0 POL RW 0x1 

Source input polarity 

0: Active low 
1: Active high 
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9.7.2.2 Capture Synchronization Source Input Control Register (CAPSYNCICTL) 

Table 9-5: Capture Synchronization Source Input Control Register (CAPSYNCICTL) Layout 

CAPSYNCICTL (Capture Synchronization Source Input Control Register) 
Access: ECAP->CAPSYNCICTL          Offset: 0x04          Default: 0x00000001 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

IOSEL POL 

Table 9-6: Capture Synchronization Source Input Control Register (CAPSYNCICTL) Description 

Bits Field Name Type Reset Description 

31:8 RESERVED_31_8 RO 0x0 Reserved. 

7:1 IOSEL RW 0x0 GPIO number to be selected as sync input 

0 POL RW 0x1 

Source input polarity 

0: Active low 
1: Active high 
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9.7.2.3 Time-Stamp Counter Register (CAPTSCNT) 

Table 9-7: Time-Stamp Counter Register (CAPTSCNT) Layout 

CAPTSCNT (Time-Stamp Counter Register) 
Access: ECAP->CAPTSCNT          Offset: 0x08          Default: 0x00000000 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 9-8: Time-Stamp Counter Register (CAPTSCNT) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 
Active 32-bit counter register that is used as the 
capture time-base. 

 

9.7.2.4 Counter Phase Offset Value Register (CAPCNTPHS) 

Table 9-9: Counter Phase Offset Value Register (CAPCNTPHS) Layout 

CAPCNTPHS (Counter Phase Offset Value Register)     Offset: 0xC       Default: 0x00000000 
Access: ECAP->CAPCNTPHS 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 9-10: Counter Phase Offset Value Register (CAPCNTPHS) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 
Counter phase value register that can be 
programmed for phase lag/lead. 
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9.7.2.5 Capture Register 0 (CAP0) 

Table 9-11: Capture Register 0 (CAP0) Layout 

CAP0 (Capture Register 0)     Offset: 0x10      Default: 0x00000000 
Access: ECAP->CAP0 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 9-12: Capture Register 0 (CAP0) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

In capture mode 
-This register is loaded from time-stamp counter 
(CAPTSCNT) upon a capture event 0. 

In APWM mode 
-Writing to this register set the active value of PRD, 
and also update CAP2 with the same value. This 
emulates the immediate mode. 

- Upon CAPTSCNT=PRD (CAP0), this register is updated 
as CAP2. This emulates the shadow mode. 
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9.7.2.6 Capture Register 1 (CAP1) 

Table 9-13: Capture Register 1 (CAP1) Layout 

CAP1 (Capture Register 1)     Offset: 0x14      Default: 0x00000000 
Access: ECAP->CAP1 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 9-14: Capture Register 1 (CAP1) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

In capture mode 
-This register is loaded from time-stamp counter 
(CAPTSCNT) upon a capture event 1. 

In APWM mode 
-Writing to this register set the active value of CMP, 
and also update CAP3 with the same value. This 
emulates the immediate mode. 

- Upon CAPTSCNT=PRD (CAP0), this register is updated 
as CAP3. This emulates the shadow mode. 
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9.7.2.7 Capture Register 2 (CAP2) 

Table 9-15: Capture Register 2 (CAP2) Layout 

CAP2 (Capture Register 2)     Offset: 0x18      Default: 0x00000000 
Access: ECAP->CAP2 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 9-16: Capture Register 2 (CAP2) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

In capture mode 
-This register is loaded from time-stamp counter 
(CAPTSCNT) upon a capture event 2. 

In APWM mode 
-Writing to this register set the shadow value of 
PRD. Upon CAPTSCNT=PRD (CAP0), CAP0 will be 
updated to the value of this register. This 
emulates the shadow mode. 
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9.7.2.8 Capture Register 3 (CAP3) 

Table 9-17: Capture Register 3 (CAP3) Layout 

CAP3 (Capture Register 3)     Offset: 0x1C      Default: 0x00000000 
Access: ECAP->CAP3 

31 30 29 28 27 26 25 24 

VAL 

23 22 21 20 19 18 17 16 

VAL 

15 14 13 12 11 10 9 8 

VAL 

7 6 5 4 3 2 1 0 

VAL 

Table 9-18: Capture Register 3 (CAP3) Description 

Bits Field Name Type Reset Description 

31:0 VAL RW 0x0 

In capture mode 
-This register is loaded from time-stamp counter 
(CAPTSCNT) upon a capture event 3. 

In APWM mode 
-Writing to this register set the shadow value of 
CMP. Upon CAPTSCNT=PRD (CAP0), CAP1 will 
be updated to the value of this register. This 
emulates the shadow mode. 
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9.7.2.9 Capture Control Register (CAPCTL) 

Table 9-19: Capture Control Register (CAPCTL) Layout 

CAPCTL (Capture Control Register)     Offset: 0x20      Default: 0x000C0000 
Access: ECAP->CAPCTL 

31 30 29 28 27 26 25 24 

DUALPIN EVTDIVRST DBGRUN APWMPOL APWMMODE FRCSYNC SYNCOSEL 

23 22 21 20 19 18 17 16 

SYNCOSEL PHSEN TSCNTRUN REARM STOPWRAP ONESHOT EVTDIV 

15 14 13 12 11 10 9 8 

EVTDIV CAPLDEN 

7 6 5 4 3 2 1 0 

CNTRST3 CAP3POL CNTRST2 CAP2POL CNTRST1 CAP1POL CNTRST0 CAP0POL 

Table 9-20: Capture Control Register (CAPCTL) Description 

Bits Field Name Type Reset Description 

31 DUALPIN RW 0x0 

Dual pin capture mode 

0: CAP0 ~ CAP3 are used for capture the single pin 
1: Use CAP0/CAP2 to capture one pin and CAP1/CAP3 

to capture the other 

30 EVTDIVRST W1S 0x0 

Event divider reset 

0: Write 0 has no effect and always reads back 0 
1: Write 1 resets the event divider. This bit is self-

cleared 

29:28 DBGRUN RW 0x0 

ECAP counter behavior when CPU is halted 
Note: Debug operation and CPU fault exceptions both 
can cause CPU halted. 

00: Counter stops immediately when CPU is halted 
01: Counter runs until 0 when CPU is halted 
10: Counter is unaffected when CPU is halted 

27 APWMPOL RW 0x0 

APWM output polarity select. This is applicable only in 
APWM operating mode. 

0: Output is active low (i.e., CMP defines duration for 
output low) 

1: Output is active high (i.e., CMP defines duration for 
output high) 

26 APWMMODE RW 0x0 

CAP/APWM operating mode select 

0: ECAP module operates in capture mode. This mode 
forces the following configuration: 
- Inhibits counter reset via CNT = PRD event 
- Inhibits shadow load on CAP0 and CAP1 registers 
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Bits Field Name Type Reset Description 
- Permits user to enable CAP0-3 register load 
- CAPx/APWMx pin operates as a capture input 

1: ECAP module operates in APWM mode. This mode 
forces the following configuration: 
- Resets counter on CNT = PRD event (period 
boundary 

- Permits shadow loading on CAP0 and CAP1 registers 
- Disables loading of time-stamps into CAP0-3 
registers 

- CAPx/APWMx pin operates as a APWM output 

25 FRCSYNC W1S 0x0 

Software-forced counter synchronizing. 

0: Write 0 has no effect and always reads back 0 
1: Write 1 forces a sync event. This bit is self-cleared. 

24:23 SYNCOSEL RW 0x0 

Sync-Out Select 

01: Disable sync out signal 
10: Select sync-in event to be the sync-out signal (pass 

through) 
11: Select CNT = PRD event to be the sync-out signal 

22 PHSEN RW 0x0 

Phase synchronization enable 

0: Disable synchronization 
1: Enable counter (CAPTSCNT) to be loaded from 

CAPCNTPHS register upon either a SYNCI signal or a 
S/W force event 

21 TSCNTRUN RW 0x0 

Time stamp counter run/stop control 

0: Stop counting 
1: Free running 

20 REARM W1S 0x0 

One-shot re-arming control. 

0: Write 0 has no effect and always reads back 0 
1: Write 1 forces events below. This bit is self-cleared. 

- Resets the MOD4 counter to zero 
- Unfreezes the MOD4 counter 
- Enables capture register loads 
- Reset event prescaler 

19:18 STOPWRAP RW 0x3 

Stop value for one-shot mode 
This is the number (between 0-3) of captures allowed 
to occur before the CAP(0-3) registers are frozen, i.e., 
capture sequence is stopped. 

Wrap value for continuous mode. This is the number 
(between 0-3) of the capture register in which the 
circular buffer wraps around and starts again. 
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Bits Field Name Type Reset Description 

Notes: Following 2 actions occurs when 
MOD4=STOPWRAP: 
- MOD4 counter is stopped (frozen) 
- Capture register loads are inhibited. In one-shot 
mode, further interrupt events are blocked until re-
armed. 

00: Stop after capture event 0 in one-shot mode. 
Wrap after capture event 0 in continuous mode. 

01: Stop after capture event 1 in one-shot mode. 
Wrap after capture event 1 in continuous mode. 

10: Stop after capture event 2 in one-shot mode. 
Wrap after capture event 2 in continuous mode. 

11: Stop after capture event 3 in one-shot mode. 
Wrap after capture event 3 in continuous mode. 

17 ONESHOT RW 0x0 

One-shot mode enable (applicable only in capture 
mode) 

0: Operate in continuous mode 
1: Operate in one-shot mode 

16:9 EVTDIV RW 0x0 Event Filter prescale select 

8 CAPLDEN RW 0x0 

Enable CAP0-3 loading on a capture event. 
This bit does not affect the generation of CEVT0-3 
events 

0: Disable 
1: Enable 

7 CNTRST3 RW 0x0 

Counter reset on capture event 3 

0: Do not reset counter 
1: Reset counter 

6 CAP3POL RW 0x0 

Capture event 3 polarity select 

0: Triggered on a falling edge 
1: Triggered on a rising edge 

5 CNTRST2 RW 0x0 

Counter reset on capture event 2 

0: Do not reset counter 
1: Reset counter 

4 CAP2POL RW 0x0 

Capture event 2 polarity select 

0: Triggered on a falling edge 
1: Triggered on a rising edge 

3 CNTRST1 RW 0x0 

Counter reset on capture event 1 

0: Do not reset counter 
1: Reset counter 

2 CAP1POL RW 0x0 Capture event 1 polarity select 
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Bits Field Name Type Reset Description 
0: Triggered on a falling edge 
1: Triggered on a rising edge 

1 CNTRST0 RW 0x0 

Counter reset on capture event 0 

0: Do not reset counter 
1: Reset counter 

0 CAP0POL RW 0x0 

Capture event 0 polarity select 

0: Triggered on a falling edge 
1: Triggered on a rising edge 
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9.7.2.10 Capture Interrupt Raw Flag Register (CAPRAWIF) 

Table 9-21: Capture Interrupt Raw Flag Register (CAPRAWIF) Layout 

CAPRAWIF (Capture Interrupt Raw Flag Register)     Offset: 0x24      Default: 0x00000000 
Access: ECAP->CAPRAWIF 

31 30 29 28 27 26 25 24 
RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 
RESERVED 

7 6 5 4 3 2 1 0 
RESERVED CMP PRD CNTOVF CEVT3 CEVT2 CEVT1 CEVT0 

Table 9-22: Capture Interrupt Raw Flag Register (CAPRAWIF) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6 CMP RO 0x0 

CAPTSCNT=CAP1 (CMP) event raw flag. 
This flag is active only in APWM mode. 

0: Event did not occur 
1: Event occurred 

5 PRD RO 0x0 

CAPTSCNT=CAP0 (PRD) event raw flag.  
This flag is only active in APWM mode. 

0: Event did not occur 
1: Event occurred 

4 CNTOVF RO 0x0 

Counter overflow (CAPTSCNT=0xFFFFFFFF) event raw flag. 
This flag is active in CAP and APWM mode. 

0: Event did not occur 
1: Event occurred 

3 CEVT3 RO 0x0 

Capture event 3 raw flag. It is only active in CAP mode. 

0: Event did not occur 
1: Event occurred 

2 CEVT2 RO 0x0 

Capture event 2 raw flag. It is active only in CAP mode. 

0: Event did not occur 
1: Event occurred 

1 CEVT1 RO 0x0 

Capture event 1 raw flag. It is only active in CAP mode. 

0: Event did not occur 
1: Event occurred 

0 CEVT0 RO 0x0 

Capture event 0 raw flag. It is only active in CAP mode. 

0: Event did not occur 
1: Event occurred 
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9.7.2.11 Capture Interrupt Flag Register (CAPIF) 

Table 9-23: Capture Interrupt Flag Register (CAPIF) Layout 

CAPIF (Capture Interrupt Flag Register)     Offset: 0x28      Default: 0x00000000 
Access: ECAP->CAPIF 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

INT CMP PRD CNTOVF CEVT3 CEVT2 CEVT1 CEVT0 

Table 9-24: Capture Interrupt Flag Register (CAPIF) Description 

Bits Field Name Type Reset Description 

31:8 RESERVED_31_8 RO 0x0 Reserved. 

7 INT RO 0x0 

Global interrupt flag 

0: Interrupt is not triggered 
1: Interrupt is triggered and issued to the CPU. 

Further interrupt pulse to the CPU will not be 
generated until this bit is cleared. 

6 CMP RO 0x0 

CAPTSCNT=CAP1 (CMP) event interrupt flag. 
This flag is active only in APWM mode. 

0: Interrupt is not triggered. 
1: Interrupt is triggered. 

Further event will not trigger interrupt until 
this bit is cleared. 

5 PRD RO 0x0 

CAPTSCNT=CAP0 (PRD) event interrupt flag.  
This flag is only active in APWM mode. 

0: Interrupt is not triggered. 
1: Interrupt is triggered. 

Further event will not trigger interrupt until 
this bit is cleared. 

4 CNTOVF RO 0x0 

Counter overflow (CAPTSCNT=0xFFFFFFFF) event 
interrupt flag. 
This flag is active in CAP and APWM mode. 

0: Interrupt is not triggered. 
1: Interrupt is triggered. 

Further event will not trigger interrupt until 
this bit is cleared. 
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Bits Field Name Type Reset Description 

3 CEVT3 RO 0x0 

Capture event 3 interrupt flag. 
This flag is only active in CAP mode. 

0: Interrupt is not triggered. 
1: Interrupt is triggered. 

Further event will not trigger interrupt until 
this bit is cleared. 

2 CEVT2 RO 0x0 

Capture event 2 interrupt flag. 
This flag is active only in CAP mode. 

0: Interrupt is not triggered. 
1: Interrupt is triggered. 

Further event will not trigger interrupt until 
this bit is cleared. 

1 CEVT1 RO 0x0 

Capture event 1 interrupt flag. 
This flag is only active in CAP mode. 

0: Interrupt is not triggered. 
1: Interrupt is triggered. 

Further event will not trigger interrupt until 
this bit is cleared. 

0 CEVT0 RO 0x0 

Capture event 0 interrupt flag. 
This flag is only active in CAP mode. 

0: Interrupt is not triggered. 
1: Interrupt is triggered. 

Further event will not trigger interrupt until 
this bit is cleared. 
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9.7.2.12 Capture Interrupt Enable Register (CAPIE) 

Table 9-25: Capture Interrupt Enable Register (CAPIE) Layout 

CAPIE (Capture Interrupt Enable Register)     Offset: 0x2C      Default: 0x00000000 
Access: ECAP->CAPIE 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

RESERVED CMP PRD CNTOVF CEVT3 CEVT2 CEVT1 CEVT0 

Table 9-26: Capture Interrupt Enable Register (CAPIE) Description 

Bits Field Name Type Reset Description 

31:7 RESERVED_31_7 RO 0x0 Reserved. 

6 CMP RW 0x0 

CAPTSCNT=CAP1 (CMP) interrupt enable 

0: Disable 
1: Enable 

5 PRD RW 0x0 

CAPTSCNT=CAP0 (PRD) interrupt enable 

0: Disable 
1: Enable 

4 CNTOVF RW 0x0 

Counter overflow interrupt enable 

0: Disable 
1: Enable 

3 CEVT3 RW 0x0 

Capture event 3 interrupt enable 

0: Disable 
1: Enable 

2 CEVT2 RW 0x0 

Capture event 2 interrupt enable 

0: Disable 
1: Enable 

1 CEVT1 RW 0x0 

Capture event 1 interrupt enable 

0: Disable 
1: Enable 

0 CEVT0 RW 0x0 

Capture event 0 interrupt enable 

0: Disable 
1: Enable 
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9.7.2.13 Capture Interrupt Clear Register (CAPIC) 

Table 9-27: Capture Interrupt Clear Register (CAPIC) Layout 

CAPIC (Capture Interrupt Clear Register)     Offset: 0x30      Default: 0x00000000 
Access: ECAP->CAPIC 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED 

7 6 5 4 3 2 1 0 

INT CMP PRD CNTOVF CEVT3 CEVT2 CEVT1 CEVT0 

Table 9-28: Capture Interrupt Clear Register (CAPIC) Description 

Bits Field Name Type Reset Description 

31:8 RESERVED_31_8 RO 0x0 Reserved. 

7 INT W1C 0x0 

Global interrupt clear 

0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the flag. This bit is self cleared. 

6 CMP W1C 0x0 

CAPTSCNT=CAP1 (CMP) interrupt clear 

0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the flag. This bit is self cleared. 

5 PRD W1C 0x0 

CAPTSCNT=CAP0 (PRD) interrupt clear 

0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the flag. This bit is self cleared. 

4 CNTOVF W1C 0x0 

Counter overflow interrupt clear 

0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the flag. This bit is self cleared. 

3 CEVT3 W1C 0x0 

Capture event 3 interrupt clear 

0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the flag. This bit is self cleared. 

2 CEVT2 W1C 0x0 

Capture event 2 interrupt clear 

0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the flag. This bit is self cleared. 

1 CEVT1 W1C 0x0 

Capture event 1 interrupt clear 

0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the flag. This bit is self cleared. 
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Bits Field Name Type Reset Description 

0 CEVT0 W1C 0x0 

Capture event 0 interrupt clear 

0: Write 0 has no effect and always reads back 0 
1: Write 1 clears the flag. This bit is self cleared. 

 
  



RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1  

400 of 972 ©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 

SPIN TROL

9.7.2.14 Capture Interrupt Event Force Register (CAPIFRC) 

Table 9-29: Capture Interrupt Event Force Register (CAPIFRC) Layout 

CAPIFRC (Capture Interrupt Event Force Register) 
Access: ECAP->CAPIFRC          Offset: 0x34          Default: 0x00000000 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

RESERVED CMPWE PRDWE CNTOVFWE CEVT3WE CEVT2WE CEVT1WE CEVT0WE 

7 6 5 4 3 2 1 0 

RESERVED CMP PRD CNTOVF CEVT3 CEVT2 CEVT1 CEVT0 

Table 9-30: Capture Interrupt Event Force Register (CAPIFRC) Description 

Bits Field Name Type Reset Description 

31:15 RESERVED_31_15 RO 0x0 Reserved. 

14 CMPWE W1S 0x0 
CMP bit write enable. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

13 PRDWE W1S 0x0 
PRD bit write enable. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

12 CNTOVFWE W1S 0x0 
CNTOVF bit write enable. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

11 CEVT3WE W1S 0x0 
CEVT3 bit write enable. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

10 CEVT2WE W1S 0x0 
CEVT2 bit write enable. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

9 CEVT1WE W1S 0x0 
CEVT1 bit write enable. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

8 CEVT0WE W1S 0x0 
CEVT0 bit write enable. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

7 RESERVED_7 RO 0x0 Reserved. 

6 CMP W1S 0x0 

CAPTSCNT=CAP1 (CMP) event force. 

Write 1 to both CMPWE bit and this bit forces 
the event. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

5 PRD W1S 0x0 CAPTSCNT=CAP0 (PRD) event force. 
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Bits Field Name Type Reset Description 

Write 1 to both PRDWE bit and this bit forces the 
event. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

4 CNTOVF W1S 0x0 

Counter overflow event force 

Write 1 to both CNTOVFWE bit and this bit forces 
the event. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

3 CEVT3 W1S 0x0 

Capture event 3 force 

Write 1 to both CEVT3 bit and this bit forces the 
event. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

2 CEVT2 W1S 0x0 

Capture event 2 force 

Write 1 to both CEVT2 bit and this bit forces the 
event. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

1 CEVT1 W1S 0x0 

Capture event 1 force 

Write 1 to both CEVT1 bit and this bit forces the 
event. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 

0 CEVT0 W1S 0x0 

Capture event 0 force 

Write 1 to both CEVT0 bit and this bit forces the 
event. This bit is self-cleared. 

Write 0 has no effect and always reads back 0. 
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9.7.2.15 Capture Register Write-Allow Key Register (CAPREGKEY) 

Table 9-31: Capture Register Write-Allow Key Register (CAPREGKEY) Layout 

CAPREGKEY (Capture Register Write-Allow Key Register) 
Access: ECAP->CAPREGKEY          Offset: 0x38          Default: 0x1ACCE551 

31 30 29 28 27 26 25 24 
KEY 

23 22 21 20 19 18 17 16 

KEY 

15 14 13 12 11 10 9 8 

KEY 

7 6 5 4 3 2 1 0 

KEY 

Table 9-32: Capture Register Write-Allow Key Register (CAPREGKEY) Description 

Bits Field Name Type Reset Description 

31:0 KEY RW 0x1ACCE551 Write 0x1ACCE551 to unlock protected ECAP registers 
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10 моπōƛǘ !5/ 

10.1 13-bit ADC overview 

The SPD1179/SPD1176 implements a 13-bit successive approximation A/D converter (SAR-ADC). There 
are up to 9 external analog inputs to the ADC. 

This ADC is easy for the user to create a series of conversions from a single trigger. The basic principle of 
operation is based on the individual channel configuration for SOCs (Start-Of-Conversion). 

Functions of the ADC module include: 

-  моπōƛǘ ǊŜǎƻƭǳǘƛƻƴ !5/ ŎƻǊŜ ǿƛǘƘ ƻƴŜ ǎŀƳǇƭŜπŀƴŘπƘƻƭŘ ό{κIύ 
ü ¦Ǉ ǘƻ нΦр aƛƭƭƛƻƴ ǎŀƳǇƭŜǎ ǇŜǊ ǎŜŎƻƴŘ όaǎǇǎύ 

-  !ƴŀƭƻƎ Ŧǳƭƭ ǎŎŀƭŜ ƛƴǇǳǘΥ оΦсрт ± 

-  мс ŎƘŀƴƴŜƭǎ ǿƛǘƘ ƛƴŘŜǇŜƴŘŜƴǘΥ 
ü ¢ǊƛƎƎŜǊ ǎƻǳǊŎŜ 
ü LƴǇǳǘ ǎŜƭŜŎǘƛƻƴ 
ü !ǾŜǊŀƎƛƴƎ ǘƛƳŜ ŀƴŘ ǎŀƳǇƭŜκŎƻƴǾŜǊǘ ǘƛƳŜ 
ü 5a! ƘŀǊŘǿŀǊŜ ƘŀƴŘǎƘŀƪŜ ƛƴǘŜǊŦŀŎŜ ό{ǳǇǇƻǊǘǎ ƻƴƭȅ ŦƻǊ ŎƘŀƴƴŜƭ л Ϥ тύ 
ü Dŀƛƴ ŀƴŘ ƻŦŦǎŜǘ ŎƻǊǊŜŎǘƛƻƴ 
ü wŜƎƛǎǘŜǊ ǘƻ ǎǘƻǊŜ ŎƻƴǾŜǊǎƛƻƴ ǊŜǎǳƭǘ 
ü LƴǘŜǊǊǳǇǘ ƘŀƴŘƭƛƴƎ 

-  aǳƭǘƛǇƭŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜǎ ŦƻǊ {h/ 
ü wŜǉǳŜǎǘ ŦǊƻƳ ǎƻŦǘǿŀǊŜ 
ü wŜǉǳŜǎǘ ŦǊƻƳ ¢ƛƳŜǊ лκмκн 
ü wŜǉǳŜǎǘ ŦǊƻƳ ŜȄǘŜǊƴŀƭ Ǉƛƴ ƛƴǇǳǘ 
ü wŜǉǳŜǎǘ ŦǊƻƳ t²aǎΣ ƛƴŎƭǳŘƛƴƎΥ t²aл{h/! Ϥ t²aл{h//Σ t²aм{h/! Ϥ t²aм{h//Σ 
t²aн{h/! Ϥ t²aн{h//Σ t²aо{h/! Ϥ t²aо{h/.Φ 

ü wŜǉǳŜǎǘ ŦǊƻƳ 9h/ ό9ƴŘπhŦπ/ƻƴǾŜǊǎƛƻƴύ ƛƴǘŜǊǊǳǇǘ ƻŦ ŀƴƻǘƘŜǊ ŎƘŀƴƴŜƭ 

-  о ǇƻǎǘπǇǊƻŎŜǎǎƛƴƎ ǳƴƛǘǎ 
ü wŜŦŜǊŜƴŎŜ ŎƻƳǇŀǊŜ ǿƛǘƘ ǇǊƻƎǊŀƳƳŀōƭŜ ǇƻƭŀǊƛǘȅ 
ü hǳǘ ƻŦ ǘƘǊŜǎƘƻƭŘ ŘŜǘŜŎǘƛƻƴ 
ü ½ŜǊƻπŎǊƻǎǎ όǊŜŦŜǊǊŜŘ ǘƻ ǊŜŦŜǊŜƴŎŜύ ŘŜǘŜŎǘƛƻƴ 
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10.2 13-bit ADC architecture 

As shown in Figure 10-1, the ADC analog circuit includes: 

-  м !5/ ǎŀƳǇƭŜǊ ό{Iлύ 

-  м !5/ /ƻǊŜ 

-  !5/ ǊŜŦŜǊŜƴŎŜΣ ŀǎ ǿŜƭƭ ŀǎ ƻǘƘŜǊ ŀƴŀƭƻƎ ǎǳǇǇƻǊǘƛƴƎ ŎƛǊŎǳƛǘǎ 

The digital circuit includes: 

-  мс ŎƘŀƴƴŜƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŎƻƴǘǊƻƭ 

-  мс !5/ ǊŜǎǳƭǘ ƳƻŘǳƭŜǎ ό!5/w9{¦[¢ύ ǿƛǘƘ ŀǾŜǊŀƎƛƴƎΣ Ǝŀƛƴ ŀƴŘ ƻŦŦǎŜǘ ŎŀƭƛōǊŀǘƛƻƴ 

-  о ǇƻǎǘπǇǊƻŎŜǎǎƛƴƎ ǳƴƛǘǎ όtt¦ύ 

-  LƴǘŜǊŦŀŎŜ ǘƻ ƻǘƘŜǊ ƻƴπŎƘƛǇ ƳƻŘǳƭŜǎ όƴƻǘ ǎƘƻǿŜŘ ƛƴ ŘƛŀƎǊŀƳύ 

Figure 10-1: ADC block diagram 
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10.3 Principle of channel based operation 

The ADC is channel-based, where a configuration set is used for each channel by ADCCHCTL[x] register 
to define the corresponding SOC (Start of Conversion) behavior, including: 

-  ¢ƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ǘƘŀǘ ǎǘŀǊǘǎ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ŘŜŦƛƴŜŘ ōȅ !5//I/¢[ώȄϐΦ¢wLD{9[ 

-  ¢ƘŜ ƛƴǇǳǘ ǾƻƭǘŀƎŜ ǎƻǳǊŎŜ ŘŜŦƛƴŜŘ ōȅ !5//I/¢[ώȄϐΦ{ILb{9[t ŀƴŘ !5//I/¢[ώȄϐΦ{ILb{9[bΦ 

-  ¢ƘŜ ŀǾŜǊŀƎŜ ǘƛƳŜǎ ǘƻ ƎŜƴŜǊŀǘŜ ǘƘŜ Ŧƛƴŀƭ ǊŜǎǳƭǘ ŘŜŦƛƴŜŘ ōȅ !5//I/¢[ώȄϐΦ!±D/b¢ 

-  ¢ƘŜ ŎƻƴǾŜǊǎƛƻƴ ǿƛƴŘƻǿ ǎƛȊŜ ŘŜŦƛƴŜŘ ōȅ !5//I/¢[ώȄϐΦ/hb±/b¢ 

-  ¢ƘŜ ǎŀƳǇƭŜ ǿƛƴŘƻǿ ǎƛȊŜ ŘŜŦƛƴŜŘ ōȅ !5//I/¢[ώȄϐΦ{!at/b¢ 
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Multiple channels can be configured with the same value for the items above as desired. Therefore, it 
can implemented for scenarios below: 

-  LƴŘƛǾƛŘǳŀƭ ǎŀƳǇƭŜǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ƛƴǇǳǘǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǘǊƛƎƎŜǊǎ 

-  hǾŜǊǎŀƳǇƭŜ ǘƘŜ ǎŀƳŜ ƛƴǇǳǘ ǳǎƛƴƎ ŀ ǎƛƴƎƭŜ ǘǊƛƎƎŜǊ 

-  /ǊŜŀǘŜ ŀ ǎŜǊƛŜǎ ƻŦ ŎƻƴǾŜǊǎƛƻƴǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ƛƴǇǳǘǎ ŀƭƭ ŦǊƻƳ ŀ ǎƛƴƎƭŜ ǘǊƛƎƎŜǊΦ 

 

10.3.1 SOC trigger source  

As shown in Figure 10-2,  when ADCINTSOCEN.CHx is set as 1, the SOC of channel x will be the EOC (End-
Of-Conversion) interrupt request from another channel as selected by ADCINTSOCSEL.CHx. Otherwise, 
it will be the event as selected by ADCCHCTL[x].TRIGSEL, including 

-  wŜǉǳŜǎǘ ŦǊƻƳ ǎƻŦǘǿŀǊŜ 

-  wŜǉǳŜǎǘ ŦǊƻƳ ǘƛƳŜǊ лκмκн {h/ 

-  wŜǉǳŜǎǘ ŦǊƻƳ ŜȄǘŜǊƴŀƭ Ǉƛƴ ƛƴǇǳǘ 

-  wŜǉǳŜǎǘ ŦǊƻƳ t²aǎ 

Figure 10-2: ADC Channel SOC generation 
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Corresponding flag bit in ADCSOCFLG register would be set when the SOC is triggered, and cleared when 
the SOC is responded (i.e. starts to execute). If SOC for channel x is triggered when ADCSOCFLG.CHx is 
already set, it would be regarded as overflow and latched as ADCSOCOVF.CHx. The overflow flag can be 
cleared by writing 1 to ADCSOCOVFC.CHx. 
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10.3.2 Input selection 

ADC sampler is enabled by setting ADCCHCTL[x].SHSEL as 1. The detailed voltage inputs for the positive 
node and the negative node of the sampler are specified as shown in Table 10-1. 

Table 10-1: ADC channel input selection 

Option ADCCHCTL[x].SHINSELP ADCCHCTL[x].SHINSELN 

15 ANA_IN13_VBATM_DIV[1] - 

14 ANA_IN11_PHW - 

13 ANA_IN10_PHV - 

12 ANA_IN9_PHU - 

11 VDD33 ANA_IN12_PHC 

10 VDD12 DAC2 

9 DAC0 DAC1 

8 DACBUF ANA_IN8 

7 ATEST ANA_IN7 

6 SPGA_OUT ANA_IN6 

5 ANA_IN4 ANA_IN5 

4 ANA_IN2 ANA_IN3 

3 ANA_IN0 ANA_IN1 

2 DPGA_OUTP DPGA_OUTN 

1 - - 

0 GND GND 
[1] Divided VBATM voltage = VBATM / 13. 
 

10.3.3 Sample and convert window 

The time required for the sampler to be settled to the expected input voltage varies according to the 
driving strength of the signal source. Therefore, it is necessary to provide the programmability on the 
sample and convert time window size. This is achieved by SAMPCNT and CONVCNT in ADCCHCTL[x] 
register as below: 

-  {ŀƳǇƭƛƴƎ ǘƛƳŜ ƻŦ ŎƘŀƴƴŜƭ Ȅ ƛǎ ό!5//I/¢[ώȄϐΦ{!at/b¢Ҍмύ !5/ ŎƭƻŎƪ ŎȅŎƭŜǎΦ 

-  /ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ƻŦ ŎƘŀƴƴŜƭ Ȅ ƛǎ ό!5//I/¢[ώȄϐΦ/hb±/b¢Ҍмύ !5/ ŎƭƻŎƪ ŎȅŎƭŜǎΦ 

-  ¢ƘŜ ǘƻǘŀƭ ǘƛƳŜ ǘƻ ǇǊƻŎŜǎǎ ŀƴŀƭƻƎ ǎƛƎƴŀƭ ƛǎ ǘƘŜ ǎŀƳǇƭƛƴƎ ǘƛƳŜ Ǉƭǳǎ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜΦ 
 

Note:  1. ¢ƘŜ ƳƛƴƛƳǳƳ ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ƛǎ нллƴǎΦ 
2. ¢ƘŜ ǎŀƳǇƭƛƴƎ ǘƛƳŜ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ōŜ ŀǘ ƭŜŀǎǘ нллƴǎΦ 

 

The minimum sampling time is decided by signal source impedance, parasitic resistor and parasitic 
capacitor in the signal path. As shown in Figure 10-3, the ANAIN pins can be modeled as an RC circuit. A 
voltage swing from 0 to 3.3 V on ANAIN needs 70ns settling time for 12-bit precision. 
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Figure 10-3: Analog input pin model 
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10.3.4 Result average 

Sampling system are usually suffered from various noise sources, such as input signal noise, KT/C noise, 
comparator noise, reference noise, power supply noise and so on. To mitigate its influence, the input 
voltage can be sampled and converted multiple times continuously and the code can be accumulated 
and averaged to get the final result. It would greatly sacrifice the response time and CPU resource if this 
is implemented by software. Therefore, a hardware average engine is provide as shown in Figure 10-4. 
A single SOC request leads to continuous sample and conversion for N times, where N can be 1, 2, 4, 8, 
16, 32, 64 and 128 as specified by ADCCHCTL[x].AVGCNT. The final result after average can keep the 
fractional part (7LSBs) or simply truncate it as determined by ADCCHCTL[x].FRACBIT. 

Figure 10-4: Averaging control for ADC result 
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10.3.5 Gain and offset correction 

Inherent in any converter, there is an offset error and a full scale gain error. Therefore, hardware gain 
and offset correction is adopted as shown in Figure 10-4. 

During the manufacture test, Spintrol calibrates several ADC settings which are stored in Flash memory. 
The gain and offset correction parameter would be automatically loaded into SHGAIN and SHOFFSET 
registers. Users can copy them to the corresponding ADCGAIN[x] and ADCOFFSET[x] for channel x. Users 
can also do realtime calibration on their own and set independent ADCGAIN[x] and ADCOFFSET[x] for 
each channel. 
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10.3.6 Timing diagram 

Assuming ADCCHCTL[0].SAMPCNT=7 and ADCCHCTL[0].CONVCNT=14, the timing diagram of one-shot 
sampling and conversion for channel 0 via software triggered SOC is illustrated in Figure 10-3. 

Figure 10-5: Timing example 
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10.4 ADC conversion priority 

When multiple SOC requests are pending, priority arbitration is adopted to determines the order in 
which they are executed. 

The default priority arbitration scheme is the round robin. In this scheme, no SOC has an inherent higher 
priority than another. Priority depends on the round robin pointer (RRPOINTER). The RRPOINTER field of 
the ADCSOCPRICTL register points to the last SOC executed. The highest priority SOC is assigned to the 
next value greater than the RRPOINTER value, and wrapped around back to SOC0 after SOC15. The 
RRPOINTER is reset to 0 by a device reset, or writing 1 to ADCCTL.RST. 

An example of the round robin priority arbitration is given in Figure 10-6. 

Step1. After reset, SOC0 has the highest priority. 

Step2. SOC7 is triggered and responded immediately. RRPOINTER is pointed to SOC7 accordingly and 
SOC8 has the highest priority now. 

Step3. SOC2 & SOC12 are triggered simultaneously. 

Step4. Since SOC12 is before SOC2 on round robin wheel, SOC12 is responded first, while SOC2 is pending. 
RRPOINTER is pointed to SOC12. 

Step5. Upon EOC12, SOC2 continues. The RRPOINTER is pointed to SOC2 and SOC3 has the highest 
priority now. 
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Figure 10-6: Example for round robin arbitration 
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The PRIORITY field in the ADCSOCPRICTL register can be used to assign higher priority for a groups of 
SOCs with the index below PRIORITY. For SOCs within the group, the one with lower index has higher 
priority. For the SOCs within the other group, round robin arbitration is still applicable. For example, if 
PRIORITY=4, the priority order from high to low is SOC0, SOC1, SOC2, SOC3, and group SOC4 ς SOC15, 
where SOC4 ς SOC15 follows round robin arbitration. 

The SOC from the group with higher priority can interrupt the round robin wheel of the other group by 
the end of current conversion and insert itself as the next one to be responded. When it completes, the 
round robin wheel will continue where it was interrupted if there is no pending SOC request from the 
group with higher priority. 
 

!ƴ ŜȄŀƳǇƭŜ ǳǎƛƴƎ ƘƛƎƘ ǇǊƛƻǊƛǘȅ {h/Ωǎ ƛǎ ƎƛǾŜƴ ƛƴ Figure 10-7, where PRIORITY = 4. 

Step1. SOC4 is 1st on round robin wheel since PRIORITY is set as 4. 

Step2. SOC7 is triggered and responded immediately. RRPOINTER is pointed to SOC7 accordingly and 
SOC8 has the highest priority on round robin wheel. 

Step3. SOC2 & SOC12 are triggered simultaneously. 

Step4. SOC2 is responded first since it is in the group with higher priority, while SOC12 is pending. 
RRPOINTER is still pointed to SOC7. 

Step5. Upon EOC2, there is no pending SOCs in the group from SOC0 to SOC3. So the pending SOC12 is 
responded. RRPOINTER is pointed to SOC12. SOC13 is now the next on round robin wheel. 
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Figure 10-7: Example for group with higher priority 
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10.5 EOC and interrupt operation 

As shown in Figure 10-8, the EOC (End-Of-Conversion) event of channel x can be enabled by setting 
ADCIE.CHx as 1 to generate the interrupt request ADCINTx to the CPU. The interrupt flag is latched in the 
corresponding ADCIF.CHx and can be cleared by writing 1 to ADCIC.CHx or ADCCTL.RST. If the interrupt 
request is coming when the ADCIF.CHx is already set, an interrupt overflow event occurs, which would 
be latched to ADCIOVF.CHx. It can be cleared by writing 1 to ADCIOVFC.CHx or ADCCTL.RST. 

Please notice that, the configuration of ADCIE.CHx does not affect the use of CHx.EOC to trigger SOC as 
shown in Figure 10-2. 

Figure 10-8: ADC Interrupt 
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10.6 Post-processing units 

There are 3 post-processing units (PPU) in ADC digital circuits. As shown in Figure 10-9, it supports 
features below: 

-  wŜŦŜǊŜƴŎŜ ŎƻƳǇŀǊƛǎƻƴ ŦƻǊ ǘƘŜ ǊŜǎǳƭǘ ŦǊƻƳ ǘƘŜ ŎƘŀƴƴŜƭ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ǎƻŦǘǿŀǊŜΦ 

-  DŜƴŜǊŀǘŜ ƻǾŜǊπǾƻƭǘŀƎŜΣ ǳƴŘŜǊπǾƻƭǘŀƎŜ ŀƴŘ ȊŜǊƻπŎǊƻǎǎ ŜǾŜƴǘ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ǊŜǎǳƭǘΦ 

-  DŜƴŜǊŀǘŜ ǘǊƛǇπȊƻƴŜ ŎƻƴŘƛǘƛƻƴ ǘƻ ǘƘŜ t²a ŀƴŘ ƛƴǘŜǊǊǳǇǘ ǊŜǉǳŜǎǘ ǘƻ ǘƘŜ /t¦Φ 

-  aŜŀǎǳǊŜ ǘƘŜ ŘŜƭŀȅ ŦǊƻƳ ǘƘŜ ǘƛƳŜ ǿƘŜƴ ǘƘŜ {h/ ǊŜǉǳŜǎǘ ŦƻǊ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ŎƘŀƴƴŜƭ ƛǎ ǘǊƛƎƎŜǊŜŘ ǘƻ ǘƘŜ 
ǘƛƳŜ ǿƘŜƴ ǘƘŜ {h/ ǊŜǉǳŜǎǘ ǎǘŀǊǘǎ ǘƻ ŜȄŜŎǳǘŜΦ 

 

10.6.1 Reference comparison 

In many applications, ADC conversion result needs to be compared to a reference to get the residual 
error or offset to the reference. This is hardware implemented in the PPU to reduce the latency and 
software overhead. 

As shown in  Figure 10-9, the ADCRESULT[y] from channel y can be selected via setting PPUCTLx.DATASEL 
as y. It is compared with the reference specified by PPUREF[x]. The polarity is programmable via 
PPUCTLx.POL. The compared results would be as below. 

-  tt¦w9{¦[¢ώȄϐ Ґ !5/w9{¦[¢ώȅϐ π tt¦w9CώȄϐΣ ǿƘŜƴ tt¦/¢[ȄΦth[Ґм 
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-  tt¦w9{¦[¢ώȄϐ Ґ tt¦w9CώȄϐ π !5/w9{¦[¢ώȅϐΣ ǿƘŜƴ tt¦/¢[ȄΦth[Ґл 

Here, ADCRESULT[y], PPUREF[x] and PPURESULT[x] are all signed numbers. Besides, only the integral 
part of the ADCRESULT[y] is used regardless of the setting in ADCCHCTL[y].FRACBIT. 

Figure 10-9: Post-processing unit topology 
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10.6.2 Window comparison and zero-cross detection 

The PPURESULT[x] would be further compared with a window to check whether the over-voltage or the 
under-voltage event occurs. The upper boundary of the window is determined by PPUTHH[x], while the 
lower boundary of the window is determine by PPUTHL[x].  

The zero-cross events of PPURESULT[x] will be also detected, which indicates the corresponding 
ADCRESULT[y] is crossing the PPUREF[x]. 

The 3 events above can be individually enabled via PPUTZE[x] register bits to generate the combined 
trip-zone condition for PWM. They can be also individually enabled via PPUIE[x] register bits to generate 
the combined interrupt to the CPU. 

 

10.6.3 Sample delay measurement 

As discussed in Section, multiple SOC requests may come together but are executed sequentially. 
Therefore, delay may exist from the time when SOC request is triggered to the time when the input 
voltage of the corresponding channel is truly sampled and converted. It contributes to the error in a 
control system. It would be helpful to measure this delay so the software can do some extrapolation and 
compensation to minimize the error based on it. 

As shown in  Figure 10-9, this feature is implemented in the PPU with a 32-bit counter. The channel of 
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the SOC request can be independently selected via PPUCTL[x].SOCSEL. Whenever the selected SOC is 
triggered, the counter starts counting from 0. Whenever the SOC request is responded and the voltage 
sampling starts, the counter stops and the value is latched to PPUSOCDLY[x]. User can make use of the 
measured PPUSOCDLY[x] via dedicated algorithm in the software. 
 

10.7 Calculate the expected code 

SPD1179/SPD1176 use internal bandgap to generate the reference voltage for the ADC. 

The full scale of the ADC quantization is 3.657V, resulting in a differential range from -3.657V ~ 3.657V. 
However, the actual voltage input for each channel should not exceed the supply voltage (typically 3.3V). 

When ADCCHCTL[x].FRACBIT = 0, all fractional bits in ADCRESULT[x] would be truncated. Therefore, the 
code range will be -4096 ~ 4095. For the differential input from AIP and AIN, the expected code would 
be: 

ὃὈὅὙὉὛὟὒὝὼ
ὃὍὖὃὍὔ

σȢφυχ
τπωφ 

When ADCCHCTL[x].FRACBIT = 1, the 7LSBs for the ADCRESULT[x] is actually the fractional part. 
Therefore, the nominal code range would be -524288 ~ 524287. For the differential input from AIP and 
AIN, the expected code would be: 

ὃὈὅὙὉὛὟὒὝὼ
ὃὍὖὃὍὔ

σȢφυχ
υςτςψψ 

Result in SHRAWCODE register always keeps the 7LSBs. 

 

10.8 ADC safety feature 

10.8.1 Input floating detection 

If the pin for analog input is not reliably connected to the external sensor, the voltage cannot be sensed 
correctly, leading to potential critical damage in some applications. The ADC input floating detection 
circuit is provided to figure out such error so as to activate fail-safe procedures. 

Two optional schemes are supported to detect the input floating, which are based on fault injection by 
precharging the node to the supply or discharging the node to the ground respectively. 

As shown in Figure 10-10, to detect whether the pin connected to the positive input of the sampler is 
floating, fault injection by discharging the node can be implemented in two steps. 



 RC-034-2503002 SPD1179/SPD1176 Technical Reference Manual C/1 

©2025 Spintrol Electronic Technology (Shanghai) Co., Ltd. 415 of 972 

SPIN TROL

Figure 10-10: Detect the pin floating of ADC input (fault injection by discharging) 
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-  5ƛǎŎƘŀǊƎƛƴƎ ǘƘŜ ƛƴǇǳǘ ƴƻŘŜ 
ü /ƻƴƴŜŎǘ ǘƘŜ ǇƻǎƛǘƛǾŜ ƛƴǇǳǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜǊ ǘƻ ǘƘŜ ŜȄǘŜǊƴŀƭ Ǉƛƴ ōȅ ǎŜǘǘƛƴƎ !5//I/¢[ώȄϐΦ{ILb{9[tΦ 
ü {Ŝǘ !5//¢[Φ{ICw/tл ŀǎ н ǘƻ Ǉǳƭƭ Řƻǿƴ ǘƘŜ ǇƻǎƛǘƛǾŜ ƛƴǇǳǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜǊ ǘƻ ǘƘŜ ƎǊƻǳƴŘΦ 
ü ²ŀƛǘ ŀōƻǳǘ млǳǎ ǎƻ ǘƘŀǘ ǘƘŜ ƛƴǇǳǘ ƴƻŘŜ Ŏŀƴ ōŜ Ŧǳƭƭȅ ŘƛǎŎƘŀǊƎŜŘ 

-  /ƘŜŎƪ ǘƘŜ ŎƻŘŜ ǿƛǘƘ ƴƻǊƳŀƭ ŎƻƴƴŜŎǘƛƻƴ 
ü {Ŝǘ !5//¢[Φ{ICw/tл ŀǎ л ǘƻ ŘƛǎŀōƭŜ ǘƘŜ Ǉǳƭƭ Řƻǿƴ ǇŀǘƘΦ 
ü {Ŝǘ !5//I/¢[ώȄϐΦ{ILb{9[b ŀǎ л ǘƻ ŎƻƴƴŜŎǘ ǘƘŜ ƴŜƎŀǘƛǾŜ ƛƴǇǳǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜǊ ǘƻ ǘƘŜ ƎǊƻǳƴŘΦ 
ü ¢ǊƛƎƎŜǊ {h/ ŦƻǊ ŎƘŀƴƴŜƭ Ȅ ŀƴŘ ƎŜǘ ǘƘŜ ǊŜǎǳƭǘƛƴƎ !5/w9{¦[¢ώȄϐΦ 
ü LŦ ǘƘŜ ǊŜŀŘōŀŎƪ ƛǎ ŀƭǿŀȅǎ ŀǊƻǳƴŘ лΣ ƛǘ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ƛƴǇǳǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜǊ ŘƻŜǎ ƴƻǘ Ŧƻƭƭƻǿ ǘƘŜ 
ŜȄǘŜǊƴŀƭ ƛƴǇǳǘΣ ƴŀƳŜƭȅ ǘƘŜ ǇƻǎƛǘƛǾŜ ƛƴǇǳǘ ƛǎ ŦƭƻŀǘƛƴƎΦ 

A similar procedure can be adopted to detect whether the pin connected to the negative input of the 
sampler is floating. 

Figure 10-11: Detect the pin floating of ADC input (fault injection by precharging) 
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As shown in Figure 10-11, to detect whether the pin connected to the positive input of the sampler is 
floating, fault injection by precharging the node can be implemented in two steps. 

-  5ƛǎŎƘŀǊƎƛƴƎ ǘƘŜ ƛƴǇǳǘ ƴƻŘŜ 
ü /ƻƴƴŜŎǘ ǘƘŜ ǇƻǎƛǘƛǾŜ ƛƴǇǳǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜǊ ǘƻ ǘƘŜ ŜȄǘŜǊƴŀƭ Ǉƛƴ ōȅ ǎŜǘǘƛƴƎ !5//I/¢[ώȄϐΦ{ILb{9[tΦ 
ü {Ŝǘ !5//¢[Φ{ICw/tл ŀǎ о ǘƻ Ǉǳƭƭ ǳǇ ǘƘŜ ǇƻǎƛǘƛǾŜ ƛƴǇǳǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜǊ ǘƻ ǘƘŜ ǎǳǇǇƭȅΦ 
ü ²ŀƛǘ ŀōƻǳǘ млǳǎ ǎƻ ǘƘŀǘ ǘƘŜ ƛƴǇǳǘ ƴƻŘŜ Ŏŀƴ ōŜ Ŧǳƭƭȅ ǇǊŜŎƘŀǊƎŜŘ 

-  /ƘŜŎƪ ǘƘŜ ŎƻŘŜ ǿƛǘƘ ƴƻǊƳŀƭ ŎƻƴƴŜŎǘƛƻƴ 
ü {Ŝǘ !5//¢[Φ{ICw/tл ŀǎ л ǘƻ ŘƛǎŀōƭŜ ǘƘŜ Ǉǳƭƭ ǳǇ ǇŀǘƘΦ 
ü {Ŝǘ !5//I/¢[ώȄϐΦ{ILb{9[b ŀǎ л ǘƻ ŎƻƴƴŜŎǘ ǘƘŜ ƴŜƎŀǘƛǾŜ ƛƴǇǳǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜǊ ǘƻ ǘƘŜ ƎǊƻǳƴŘΦ 
ü ¢ǊƛƎƎŜǊ {h/ ŦƻǊ ŎƘŀƴƴŜƭ Ȅ ŀƴŘ ƎŜǘ ǘƘŜ ǊŜǎǳƭǘƛƴƎ !5/w9{¦[¢ώȄϐΦ 
ü LŦ ǘƘŜ ǊŜŀŘōŀŎƪ ƛǎ ŀƭǿŀȅǎ ŀǊƻǳƴŘ осфс όоΦо κ оΦсрт ϝ плфсύΣ ƛǘ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ƛƴǇǳǘ ƻŦ ǘƘŜ 
ǎŀƳǇƭŜǊ ŘƻŜǎ ƴƻǘ Ŧƻƭƭƻǿ ǘƘŜ ŜȄǘŜǊƴŀƭ ƛƴǇǳǘΣ ƴŀƳŜƭȅ ǘƘŜ ǇƻǎƛǘƛǾŜ ƛƴǇǳǘ ƛǎ ŦƭƻŀǘƛƴƎΦ 

A similar procedure can be adopted to detect whether pin connected to the negative input of the 
sampler is floating. 

 

10.8.2 Input short detection 

It is possible that the analog input suffers from a short condition. It can be also detected by fault injection 
using the precharging or discharging circuits in steps below: 

-  DŜǘ ǘƘŜ ŎƻŘŜ ǿƛǘƘ ƴƻǊƳŀƭ ŎƻƴƴŜŎǘƛƻƴ 
ü {Ŝǘ !5//¢[Φ{ICw/tл ŀƴŘ !5//¢[Φ{ICw/bл ŀǎ л ǘƻ ŘƛǎŀōƭŜ ǘƘŜ ǇǳƭƭπǳǇ ŀƴŘ ǇǳƭƭπŘƻǿƴ ǘƻ ǘƘŜ 
ƛƴǇǳǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜǊ 

ü {ŜƭŜŎǘ ǘƘŜ ŜȄǇŜŎǘŜŘ Ǉƛƴ ŀƴŘ ŎƘŀƴƴŜƭ Ǿƛŀ !5//I/¢[ώȄϐΦ{ILb{9[t ŀƴŘ !5//I/¢[ώȄϐΦ{ILb{9[b 
ü ¢ǊƛƎƎŜǊ ǘƘŜ {h/ ŦƻǊ ŎƘŀƴƴŜƭ Ȅ ŀƴŘ ƎŜǘ ǘƘŜ мǎǘ !5/w9{¦[¢ώȄϐΦ 

-  DŜǘ ǘƘŜ ŎƻŘŜ ǿƛǘƘ Ŧŀǳƭǘ ƛƴƧŜŎǘƛƻƴ ōȅ ǇǊŜŎƘŀǊƎƛƴƎ 
ü 5ŜǇŜƴŘƛƴƎ ƻƴ ǿƘƛŎƘ ƴƻŘŜ ƻŦ ǘƘŜ ǎŀƳǇƭŜǊ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŀƴŀƭƻƎ ƛƴǇǳǘ ǇƛƴΣ ǎŜǘ 
!5//¢[Φ{ICw/tл ƻǊ !5//¢[Φ{ICw/bл ŀǎ о ǎƻ ŀǎ ǘƻ ŜƴŀōƭŜ ǘƘŜ ǇǊŜŎƘŀǊƎƛƴƎΦ 

ü ²ŀƛǘ ŀōƻǳǘ млǳǎ ǎƻ ǘƘŀǘ ǘƘŜ ƛƴǇǳǘ ƴƻŘŜ Ŏŀƴ ōŜ Ŧǳƭƭȅ ǇǊŜŎƘŀǊƎŜŘ 
ü ¢ǊƛƎƎŜǊ ǘƘŜ {h/ ŦƻǊ ŎƘŀƴƴŜƭ Ȅ ŀƴŘ ƎŜǘ ǘƘŜ нƴŘ !5/w9{¦[¢ώȄϐΦ 

-  DŜǘ ǘƘŜ ŎƻŘŜ ǿƛǘƘ Ŧŀǳƭǘ ƛƴƧŜŎǘƛƻƴ ōȅ ŎƘŀǊƎƛƴƎ 
ü 5ŜǇŜƴŘƛƴƎ ƻƴ ǿƘƛŎƘ ƴƻŘŜ ƻŦ ǘƘŜ ǎŀƳǇƭŜǊ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŀƴŀƭƻƎ ƛƴǇǳǘ ǇƛƴΣ ǎŜǘ 
!5//¢[Φ{ICw/tл ƻǊ !5//¢[Φ{ICw/bл ŀǎ н ǎƻ ŀǎ ǘƻ ŜƴŀōƭŜ ǘƘŜ ŘƛǎŎƘŀǊƎƛƴƎΦ 

ü ²ŀƛǘ ŀōƻǳǘ млǳǎ ǎƻ ǘƘŀǘ ǘƘŜ ƛƴǇǳǘ ƴƻŘŜ Ŏŀƴ ōŜ Ŧǳƭƭȅ ŘƛǎŎƘŀǊƎŜŘ 
ü ¢ǊƛƎƎŜǊ ǘƘŜ {h/ ŦƻǊ ŎƘŀƴƴŜƭ Ȅ ŀƴŘ ƎŜǘ ǘƘŜ оǊŘ !5/w9{¦[¢ώȄϐΦ 

-  ¢ƘŜ ƛƴǇǳǘ Ǉƛƴ ƛǎ ǊŜƎŀǊŘŜŘ ǘƻ ōŜ ǎƘƻǊǘ ƛŦ ǘƘŜ ǘƘǊŜŜ !5/w9{¦[¢ǎώȄϐ ŀǊŜ ŀƭƳƻǎǘ ǘƘŜ ǎŀƳŜΦ 
 

Note:  It can be detected only when the pin is shorted to a low impedance node, whose driving 
strength is strong enough to override the 8uA precharging and discharging capability provided 
by the pull-up and pull-down circuits. 
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10.9 Registers 

10.9.1 ADC register map 

Table 10-2: ADC Module Base Address 

Peripheral Module Base Address 

ADC 0x4000 3000 

Table 10-3: ADC Register Map 

Register Offset Description Reset Value 

ADCIF 0x0   ADC Interrupt Flag Register 0x00000000 

ADCIC 0x4   ADC Interrupt Flag Clear Register 0x00000000 

ADCIOVF 0x8   ADC Interrupt Overflow Flag Register 0x00000000 

ADCIOVFC 0xC   ADC Interrupt Overflow Flag Clear Register 0x00000000 

ADCIE* 0x10  ADC Interrupt Enable Register 0x00000000 

ADCSOCPRICTL* 0x14  ADC Start of Conversion Priority Control Register 0x00000000 

ADCSOCFLG 0x18  ADC SOC Flag Register 0x00000000 

ADCSOCFRC 0x1C  ADC SOC Force Register 0x00000000 

ADCSOCOVF 0x20  ADC SOC Overflow Register 0x00000000 

ADCSOCOVFC 0x24  ADC SOC Overflow Clear Register 0x00000000 

ADCINTSOCEN* 0x28  ADC Interrupt Trigger SOC Enable Register 0x00000000 

ADCINTSOCSEL* 0x2C  ADC Interrupt Trigger SOC Select Register 0 0x00000000 

ADCEXTSOCCTL* 0x34  ADC External SOC Input Control Register 0x00000001 

ADCCHCTL* 0x38  ADC Channel n ([0:15]) Control Register 0x00000000 

ADCOFFSET* 0x78  ADC Offset Trim Register n ([0:15]) 0x00000000 

ADCGAIN* 0xB8  ADC Gain Trim Register n ([0:15]) 0x00008000 

SHOFFSET* 0xF8  ADC SH0 Offset Trim Register 0x00000000 

SHGAIN* 0x104 ADC SH0 Gain Trim Register 0x00008000 

SHFLG 0x110 ADC Sample Hold Channel EOC Flag Register 0x00000000 

SHFLGCLR 0x114 ADC Sample Hold Channel EOC Flag Clear Register 0x00000000 

ADCCTL* 0x118 ADC Control Register 0x00000000 

SHRAWCODE 0x11C ADC SH0 Raw Code Register 0x00000000 

ADCRESULT 0x128 ADC Result Register n ([0:15]) 0x00000000 

PPURESULT 0x168 PPU Comparison Result Register n ([0:2]) 0x00000000 

PPUSOCDLY 0x188 PPU SOC Delay Register n ([0:2]) 0x00000000 

PPURAWIF 0x1A8 PPU Interrupt Raw Flag Register n ([0:2]) 0x00000000 

PPUIF 0x1C8 PPU Interrupt Flag Register n ([0:2]) 0x00000000 

PPUIC 0x1E8 PPU Interrupt Clear Register n ([0:2]) 0x00000000 

PPUIE* 0x208 PPU Interrupt Enable Register n ([0:2]) 0x00000000 

PPUTZE* 0x228 PPU Trip-Zone Event Enable Register n ([0:2]) 0x00000000 

PPUCTL* 0x248 PPU Control Register n ([0:2]) 0x00000400 
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Register Offset Description Reset Value 

PPUREF* 0x268 PPU Reference Register n ([0:2]) 0x00000000 

PPUTHL* 0x288 PPU Trip-Zone Low-Side Threshold Register n ([0:2]) 0x00000000 

PPUTHH* 0x2A8 
PPU Trip-Zone High-Side Threshold Register n 
([0:2]) 

0x00000000 

TSENSCTL* 0x2C8 Temperature Sensor Control Register 0x00000000 

ADCREGKEY 0x2CC ADC Register Write-Allow Key Register 0x1ACCE551 

 

Note:  Registers marked with * are write-allowed only when the ADCREGKEY=0x1ACCE551. 
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10.9.2 ADC registers 

10.9.2.1 ADC Interrupt Flag Register (ADCIF) 

Table 10-4: ADC Interrupt Flag Register (ADCIF) Layout 

ADCIF (ADC Interrupt Flag Register)     Offset: 0x0       Default: 0x00000000 
Access: ADCx->ADCIF 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

CH15 CH14 CH13 CH12 CH11 CH10 CH9 CH8 

7 6 5 4 3 2 1 0 

CH7 CH6 CH5 CH4 CH3 CH2 CH1 CH0 

Table 10-5: ADC Interrupt Flag Register (ADCIF) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15 CH15 RO 0x0 
ADC channel 15 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

14 CH14 RO 0x0 
ADC channel 14 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

13 CH13 RO 0x0 
ADC channel 13 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

12 CH12 RO 0x0 
ADC channel 12 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

11 CH11 RO 0x0 
ADC channel 11 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

10 CH10 RO 0x0 
ADC channel 10 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

9 CH9 RO 0x0 
ADC channel 9 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

8 CH8 RO 0x0 
ADC channel 8 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 
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Bits Field Name Type Reset Description 

7 CH7 RO 0x0 
ADC channel 7 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

6 CH6 RO 0x0 
ADC channel 6 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

5 CH5 RO 0x0 
ADC channel 5 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

4 CH4 RO 0x0 
ADC channel 4 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

3 CH3 RO 0x0 
ADC channel 3 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

2 CH2 RO 0x0 
ADC channel 2 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

1 CH1 RO 0x0 
ADC channel 1 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 

0 CH0 RO 0x0 
ADC channel 0 interrupt flag 
0: Interrupt does not happen 
1: Interrupt happened 
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10.9.2.2 ADC Interrupt Flag Clear Register (ADCIC) 

Table 10-6: ADC Interrupt Flag Clear Register (ADCIC) Layout 

ADCIC (ADC Interrupt Flag Clear Register)     Offset: 0x4       Default: 0x00000000 
Access: ADCx->ADCIC 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

CH15 CH14 CH13 CH12 CH11 CH10 CH9 CH8 

7 6 5 4 3 2 1 0 

CH7 CH6 CH5 CH4 CH3 CH2 CH1 CH0 

Table 10-7: ADC Interrupt Flag Clear Register (ADCIC) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15 CH15 W1C 0x0 

ADC channel 15 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH15. This bit is self-
cleared. 

14 CH14 W1C 0x0 

ADC channel 14 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH14. This bit is self-
cleared. 

13 CH13 W1C 0x0 

ADC channel 13 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH13. This bit is self-
cleared. 

12 CH12 W1C 0x0 

ADC channel 12 interrupt flag clear 
0: Write a 0 has no effect. Always readback 1. 
1: Write a 1 clears ADCIF.CH12. This bit is self-
cleared. 

11 CH11 W1C 0x0 

ADC channel 11 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH11. This bit is self-
cleared. 

10 CH10 W1C 0x0 

ADC channel 10 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH10. This bit is self-
cleared. 
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Bits Field Name Type Reset Description 

9 CH9 W1C 0x0 
ADC channel 9 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH9. This bit is self-cleared. 

8 CH8 W1C 0x0 
ADC channel 8 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH8. This bit is self-cleared. 

7 CH7 W1C 0x0 
ADC channel 7 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH7. This bit is self-cleared. 

6 CH6 W1C 0x0 
ADC channel 6 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH6. This bit is self-cleared. 

5 CH5 W1C 0x0 
ADC channel 5 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH5. This bit is self-cleared. 

4 CH4 W1C 0x0 
ADC channel 4 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH4. This bit is self-cleared. 

3 CH3 W1C 0x0 
ADC channel 3 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH3. This bit is self-cleared. 

2 CH2 W1C 0x0 
ADC channel 2 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH2. This bit is self-cleared. 

1 CH1 W1C 0x0 
ADC channel 1 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH1. This bit is self-cleared. 

0 CH0 W1C 0x0 
ADC channel 0 interrupt flag clear 
0: Write a 0 has no effect and always read back 0. 
1: Write a 1 clears ADCIF.CH0. This bit is self-cleared. 
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10.9.2.3 ADC Interrupt Overflow Flag Register (ADCIOVF) 

Table 10-8: ADC Interrupt Overflow Flag Register (ADCIOVF) Layout 

ADCIOVF (ADC Interrupt Overflow Flag Register)     Offset: 0x8       Default: 0x00000000 
Access: ADCx->ADCIOVF 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

CH15 CH14 CH13 CH12 CH11 CH10 CH9 CH8 

7 6 5 4 3 2 1 0 

CH7 CH6 CH5 CH4 CH3 CH2 CH1 CH0 

Table 10-9: ADC Interrupt Overflow Flag Register (ADCIOVF) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15 CH15 RO 0x0 
ADC channel 15 interrupt overflow flag  
0: No overflow  
1: ADC channel interrupt overflow 

14 CH14 RO 0x0 
ADC channel 14 interrupt overflow flag  
0: No overflow  
1: ADC channel interrupt overflow 

13 CH13 RO 0x0 
ADC channel 13 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

12 CH12 RO 0x0 
ADC channel 12 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

11 CH11 RO 0x0 
ADC channel 11 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

10 CH10 RO 0x0 
ADC channel 10 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

9 CH9 RO 0x0 
ADC channel 9 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

8 CH8 RO 0x0 
ADC channel 8 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 
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Bits Field Name Type Reset Description 

7 CH7 RO 0x0 
ADC channel 7 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

6 CH6 RO 0x0 
ADC channel 6 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

5 CH5 RO 0x0 
ADC channel 5 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

4 CH4 RO 0x0 
ADC channel 4 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

3 CH3 RO 0x0 
ADC channel 3 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

2 CH2 RO 0x0 
ADC channel 2 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

1 CH1 RO 0x0 
ADC channel 1 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 

0 CH0 RO 0x0 
ADC channel 0 interrupt overflow flag 
0: No overflow  
1: ADC channel interrupt overflow 
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10.9.2.4 ADC Interrupt Overflow Flag Clear Register (ADCIOVFC) 

Table 10-10: ADC Interrupt Overflow Flag Clear Register (ADCIOVFC) Layout 

ADCIOVFC (ADC Interrupt Overflow Flag Clear Register)     Offset: 0xC       Default: 0x00000000 
Access: ADCx->ADCIOVFC 

31 30 29 28 27 26 25 24 

RESERVED 

23 22 21 20 19 18 17 16 

RESERVED 

15 14 13 12 11 10 9 8 

CH15 CH14 CH13 CH12 CH11 CH10 CH9 CH8 

7 6 5 4 3 2 1 0 

CH7 CH6 CH5 CH4 CH3 CH2 CH1 CH0 

Table 10-11: ADC Interrupt Overflow Flag Clear Register (ADCIOVFC) Description 

Bits Field Name Type Reset Description 

31:16 RESERVED_31_16 RO 0x0 Reserved. 

15 CH15 W1C 0x0 

ADC channel 15 interrupt overflow flag clear 
0: Write a 0 has no effect and always read back 0 
1: Write a 1 clears the ADCIOVF.CH15. This bit is 
self-cleared. 

14 CH14 W1C 0x0 

ADC channel 14 interrupt overflow flag clear  
0: Write a 0 has no effect and always read back 0 
1: Write a 1 clears the ADCIOVF.CH14. This bit is 
self-cleared. 

13 CH13 W1C 0x0 

ADC channel 13 interrupt overflow flag clear 
0: Write a 0 has no effect and always read back 0 
1: Write a 1 clears the ADCIOVF.CH13. This bit is 
self-cleared. 

12 CH12 W1C 0x0 

ADC channel 12 interrupt overflow flag clear 
0: Write a 0 has no effect and always read back 0 
1: Write a 1 clears the ADCIOVF.CH12. This bit is 
self-cleared. 

11 CH11 W1C 0x0 

ADC channel 11 interrupt overflow flag clear 
0: Write a 0 has no effect and always read back 0 
1: Write a 1 clears the ADCIOVF.CH11. This bit is 
self-cleared. 

10 CH10 W1C 0x0 

ADC channel 10 interrupt overflow flag clear 
0: Write a 0 has no effect and always read back 0 
1: Write a 1 clears the ADCIOVF.CH10. This bit is 
self-cleared. 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































