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Introduction
This reference manual targets application developers.

It provides complete information on how to use t&D1179/SPD11 meicrocontroller, memories,
peripherals and High voltage module. For device mechanical and electrical characteristics please refer
to the SPD1179/SPD11datasheet document.

SPD1179/SPD1176 a SiP (System In Package) device integrating {zocrtoller 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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path.
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ADCSOC.

Modify Tablel1-2 default value.
UpdateFigure 261.
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Terms or abbreviations

Terms or abbreviations

Description

MCU

Microcontroller Unit

AHB Advanced High Performance Bus

DMA DirectMemory Access

XIP Executionn Place

SWD SerialWire Debug

PLL Phase Locked Loop

BOD BrownoutDetector

NMI Non Maskable Interrupt

ISP In System Programming

PFD PhaseFrequencyDetector

NVIC NestedVectoredInterrupt Controller

UART UniversalAsynchronous Receiv@ransmitter
LIN LocallnterconnectNetwork

CAN ControllerAreaNetwork

ADC Analogto-Digital Converter

DAC Digitatto-Analog Converter

PGA ProgrammableGain Amplifier

CRC Cyclic Redundancy Check

AES AdvancedEncryptionStandard

SARADC Successive Approximation A/D Converter
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1.1 System architecture
Figurel-1: Block diagram o65PD1179/SPD1176
TRST —
TCK/SV-\I/—EZ)II_ AN swoatac | K —y KN ROM (32®)
TMS/SWDIO ARM Cortesta | K Dbus —
™ Controller
MPU[ DsP] Nvic XIP_| FLASH
nierace ione
EPWR Interface K Ea
AN
J L Dedicated1KB
Control& »EPWRD <::|I>EEPROM Emulatipn
VBA Bvent handling » EPWRZL
VDDSND\?SE)S( <> Power Module ifﬂ\ggégv <:|:> RAM(16KB)
XRST . Tap select 3.3VIO
Monitor »|Tap voltage (N ravaers) 1> GPIOGANA_INO)
MON > GPI027 < =85:81§2:\\1|AA_||”\\E)
LiNTransceiver [ ”|LINRXD/SP102 (N ore <[> GPIG (ANA_IN3/XI
VBATCR/C i <> GPIO4ANA_ IN4/YO)
CFTOPO/iJ: » ChargePump < > <> GPIQ8(ANA_IN5)
CFBOTO/ < lowMmunicrIo24 > GPIQ9(ANA_ING)
b 1 «|> GPIGO(ANA_IN7)
VBAT | lPWMUL/GPI023 <:> PWMO/L2/3 [ [T GrIG1(ANA ING)
OUTH UNMWI| || b iver [t PWMVH/GPIO2] T =
VPX_UNW[T [ {PWMVL/GPIO2] 3
OUTL_UMV. | PWMWH/GPIO20T <:> ECAP |
1 PWMWL/GPIO19 2
BEMFSensin 2
- 2 K GPO o 5V 10
High Voltage PHU oLl
iy s :gPlggBOOT)
PHW <:> UARDAL (> Z ¢ :GE:O7
Analog FronEnd PHC X ll> GPIOS
PHCOMX3 |« > GPIO9
COMPX2 s ot 3 ERioto
R > GPIO11
uffer : <«1> GPIO12
K 2 Timer0/1/2 |«—
DACX 2 | T-Sensof < fgg:gﬁ
ANA_IND 13-bit main ADC <—> : : PG
ANA |[\|_3:|__<i Singleended PGA CAN [ K ;gg:gig
- 13-bit Monitoring ADC \(/:glttiggle epiolr
it Monitoring < <> GPI018
itori 12C >
PGAIS] » Differential PGA monitoring <’|:> > GPIG2
PGAI > GPIG3
PO:OWerBOD 33V > Watchdog 0/ Dehas
LPSYS| HPSYS (——) | Stave por
—> 1.2V —
Clock
DMA
RCO/ROSC/LPOSC < > <Ma5terp°”
§:gj: > X0 PLL
L MCU
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In SPD1179/SPD1178he main system consists of higbltage domain powemanagement and
peripheral subsystem and lowvoltage domain micraontroller subsystem. As shown im Figurel-1,

they are communicated via the dedicated ePower (EPWR) interface.

The highvoltage domain susystem consists of:

- t26SNI YIYF3ASYSyd dzyAdy

lfg®&ap+s R2YIFAY (3¥ 2RI @ AKWA BIXKYS QB2A0ySNI 6 C{ a ¥

[ 5ha (G2 3ISYSNIXaGS GKS +£#55p3 +#55p9-¢ |yR 550
[ £201 3ISYSNIGA2Y F2NJ GKS f23A0

9gSyli RSGSOUGAZ2YyZ NBOZNRIRI i @2 K kiny B &y FRR/SINY
YR 2@SNJ 0SYLISNI (dzNB

U {G2L) FYyR &4t SSL) Y2RS SYyGN®B YR 61 1Sdzld KI yRf A
Charge pump to generateCP

"
i
i
i

3-phase predriver with dynamic strength control

LIN transceiver with wakeup capability

gor o ot U

Highvoltage MON input with wakeup capability
The lowvoltage domain micraontroller subsystem consists of:

b 4 masters:
U / 2NESBUATIBEIZAE | yR 5a! Y| &0§SN L2 NI
b 23 slaves:
wh a
¢tg2 w!aa
CftlrakK O2yGNREEtSNIFYR - Lt AYGSNFIFOS
t26SNI FyR /201 NBIAAGSNE
'l . LISNALKSNIfay !'C93x t2aszs 9/!'t3 25¢nkmMX ¢Le
YR 5a! O2yFAIAdzNI GA2y a&afl @S LJ2 NI
These are interconnected using a low latency AHB bus architecture as shbigarel-1.

[ e e S ant S o
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1.2 Clock tree
Figurel-2: SPD1179/SPD11tdock tree
CLK_RCO Aways
RCO i S Enable [ CLK_HCLK
»{Smootl Clock CLK_ADC
;» CLK PLL »| Mux Divider
= N_T—T\ > . > CLK_ECAP
N g Clock CLK_PWM
7 Enable | CLK_TMR
SYSCLKCTL.§RGYSCLKCTL.DIV T CLK_CAN
PLLCTLO.RCLKSELXO DGCLKCTL PERTLKEN CLK_UART
GPIO3XIN§ CLK XO l CLK_l2c
XO = MN—T—e Y CLK_SPI
GPIO4/XI > Divider » CLK_DG
o——TN— )
——T—>{Smoot J[ Clock || —> cLK_wDTO
—— Mux *| Divider H —» cLk_wDT1
WDTXLKCTL.SRC WDTXCLKCTL.DIV
CLK_ROSC M
ROSC (For backup safety) AN
L)
CLK_LROSC
For power mode state machine) Mux p| Clock CLKRCLK
Lrosc H P ”| Divider H — CLKDCLK
EPWRT. ] >
EPWRT.
CLK_RSQ CLKDETCTL.XCLKSEL CLKDETCTL.XCLKDIV

As shown irFigurel-2, there areb root clocks irSPD1179/SPD1176

w/ hY ¢NAYYSR |G ownall

wh{ /Y CNBS NHzyyAy3I NAyYy3I 2a80Aff1F 02N 6AUK y2YAYl
0t 201 AyYdBHASRW/ h Aa

- hY 9EGSNYI tOKOANB &GO tA B NGB 822y | G2 NJ 2NJ SEGSNY I f
t[[Y tNRONRSA Bt GEAOY Sdz2yi2 wmnnall ® ¢KS NBEFSNB
Ot 201

[twh{/Y C2NJLIR26SN Y2RS adrdS YI OKAYS

The succeeding smooth MUX provides ghi@e switching. Dedicated clocks are generated for each
function building block with independent clock gate and divider.

©20

25Spintrol Electronic Technology (Shanghai) Co., Ltd. 510f972



RC034-2503002 SPD1179/SPD11d@chnical Reference Manuall

|
SPIN 1o/

1.3

All the memory areas that are not allocated to-OnK A L] YSY 2 NR S &

Memory map

In SPD1179/SPD11t@vice, 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.

by R

LIS NA LIK S N

laSREDP ! OOSaa 02 UKSAS I RRND & aSSPDRAB/GRDLITFESsHoyn iD dza T
Figurel-3.
Figurel-3: SPD1179/SPD11#6emory map
— 0x4000_5FF
CAN
0x4000_4000
Reserved
0x4000 3700
CRC
0x4000 3600
12C
0x4000 3500
ECAP
0x4000 3400
ADC/PGA/COMP/DA
0x4000 3000
PWMCFG
0x4000 2F00
Reserved
0x4000 2400
PWM3
0x4000 2300
PWM2
0x4000 2200
OXFFFF_FFRF PWM1
e 0x4000 2100
Reserved PWMO
0xE010_000 0x4000 2000
Private Peripheral Bus 0x4000 1C00 DMA Contrder
0xE000_000¢ - FLASH Contielr
0x4000_1B0
Timer2
I
Reserved 0x4000_1A0(
Timerl
OX1FFF_FFFF 0xQD00_0000! 0x4000_1900 :
RAML (16<B) Timer0
0x4000_180
0x1FFFX00 Reserved - SPI1
RAMO (16B) | €« —————— . 0x4000_100
1FFF ! A UART1
Ox1FFF_8000 i 0xA000_000( 0%4000. 160
Reserved SPIO
serve | Reserved 0x4000_180
| UARTO
Dedicatedikg | 0X1100_5000 | | 0x4000 1400
i 0x8000_0000! =
EEPRONEmulation 0x1100_2000 } )_
| GPIO
Reserved I
\ Reserved 0x4000.1200
0x1002_0000 | | WDT1
Flash M | 0x6000_00 0x4000 1100
ash Memory | WDTO
(128KB) \ Reserved 0x4000 1000
| 0x4000_600 Reserved
0x1000_0000 | | Peripherals 0x4000_B00
I 0x4000_000 PHCOMP
e 0x4000_B00
I EPWR
Reserved
recened ! serve 0x4000_@400
| 0x2000_40 PINMUX
| - 0x4000_0300
******* > RAMO (lG(B) - CLOCK
0x2000_00 0x4000_0200
7EFF POWER
0x0000_ Code 0x4000_010(
Boot ROM(32 KB) SYSTEM
0x0000_0000— 0x0000_00 L 0x4000_0000
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Note: The SRAMO can be mapped to the address range Ox1FFF 8000 ~ Ox1k&ecBsdtble to- |
bus and Ebus)or 0x2000 0000 ~ 0x2000 3HE&Ecessible to-Bus).

Tablel-1 gives the base address of the peripherals availab&FB1179/SPD11d@vice.

Tablel-1: Peripheral Module Base Address

Peripheral Module Base Address Register Map
SYSTEM 0x4000 0000 Section24.10.1
POWER 0x4000 0100 Section2.8.1
CLOCK 0x4000 0200 Section3.9.1
PINMUX 0x4100 0300 Sectiond.4.3

GPIO 0x4000 1200 Sectior4.4.1
TIMERO 0x4000 1800 Section6.4.1
TIMER1 0x4000 1900 Section6.4.1
TIMER2 0x4000 1A00 Section6.4.1
WDTO 0x4000 1000 Section7.4.1
WDT1 0x4000 1100 Section7.4.1
PWMO 0x4000 2000 Section3.11.1
PWM1 0x4000 2100 Section8.11.1
PWM2 0x4000 2200 Section8.11.1
PWM3 0x4000 2300 Section3.11.1

PWMCFG 0x4000 2F00 Section8.11.3

ECAP 0x4000 3400 Section9.7.1

ADC 0x4000 3000 Section10.9.1

PGA 0x4000 3000 Section13.5.1
COMP 0x4000 3000 Section14.5.1

PHCOMP 0x4000 0500 Sectionl5.4.1

UARTO 0x4000 1400 Section18.7.1
UART1 0x4000 1600 Section18.7.1

SPIO 0x4000 1500 Section19.8.1

SPI1 0x4000 1700 Section19.8.1
FLASH 0x4000 1B00 Section23.8.1
DMAC 0x4000 1C00 Section25.6.3
EPWR 0x4000 0400 Section26.6.1

12C 0x4000 3500 Section20.6.1

CRC 0x4000 3600 Section22.4.1

CAN 0x4000 5400 Section21.7.1
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1.3.1 Embedded Flash Memory

TheSPD1179/SPD11T16integrated with an embedded flash memory up to 128kB for storing program
code and data. An XIP (ExecutiorPlace)nterface is providedo read flash memory as shownkigure

1-1, while another AHB controller interface is used to erase and program the Flash mekftenthe
SPD1179/SPD11¥powered upany code in the Flash memory can be directly execatédaded into
RAM memory before running from the RAM.

For the data safety concern, ECC featusaigportedfor the embedded Flash, which is capable to correct
1-bit error and detect it errors (SECDED). When the event is enabled, amakable interrupt will be
issued to the CPU upon FLASH EQI(E-bit error, and a makable interrupt will be issued to the CPU
upon FLASH ECC sidgiieerror. And the address where the bit error happened is recorded in
FLASHERRADDR register for diagnosis.

The Flash memory is organized into 32 programmable seutiths4096 bytesper sector The Flash
memory can be programmed 64-bit (doubleword) at a time. Data can be erased via 4KB sector erase,
or entire chip erase.

1.3.2 Embedded SRAM

The SPD1179/SPD11t@&s implemented two SRAM memories for running code and data, which is
named as RAMO and RAM1. Both of them can be accewssbyte, halfword (16 bits) or full word (32
bits) with O wait state.

Thel6kB RAM1 can be accessed by thed and Ebus of the CPU via Ox1FE600 ~ Ox1FAH-FF.

The RAMO size is up to 16KB and it can be accessed bgukeahd Ebus of the CPU via Ox1FFF 8000 ~
O0x1FFF BFFF, or by thbus of the CPU via 0x2000 0000 ~ 0x2000 Bifdfent sub series product has
different RAMO sizethe RAMO size can BkB,4kB (mapped to Ox1FFF BO0OO ~ Ox1FFF BFFF or 0x2000
3000 ~ 0x2000 3FFF), 8kB (mapped to Ox1FFF A000 ~ Ox1FFF BFFF or 0x2000 2000 ~ 0x2000 3FFF), 1
(mapped to Ox1FFF 9000 ~ Ox1FFF BFFF or 0x2000 1000 ~ 0x2QQ f3HRARKB

For the data safety concerBoth RAMO and RAM1 support SECBER. When the event is enabled, a
non-makable interrupt will be issued to the CPU upon RAM@&Ghit error, and a maskable interrupt
will be issued to the CPU upon RAM ECC shig&ror. And the address where the bit error happened
is recorded in RAMOERRADDR and RAM1ERRADDR registers for diagnosis.

1.3.3 Boot ROM

TheSPD1179/SPD11Has implemented a 32KB ROM with SECDED ECC support. By default, the system
will reset upon ROM EGgulti-bit error and the address where the bit errbappenedis recorded in
ROMERRADDR register for diagnd8isen enabled, the ROM ECC mbiltierror can also trigger a nen
maskable interrupt to the CPU and the ROM ECC dmigégror 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 tableseu can call the specified function easily. The memory
map of Boot ROM is shown igurel-4. The detail information of hardware library entry table is listed

in Tablel-2.
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Figurel-4: Boot ROM memory map

0x0000_7FFF

0x0000_1000

0x0000_0000

Hardware Library Codge

Entry Table

Boot Code

Tablel-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 corre
after erase or program.
It will not trigger ECC error.

FLASHC_ProgramDWord

0x0000 100G

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 101G

Verify whether theO2 y 1 Sy i A a
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 102G

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

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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Function Entry Point

Address

Description

0x0000 1048

Reserved

0x0000 104G

Reserved

0x0000 1050

Reserved

0x0000 1054

Reserved

0x0000 1058

Reserved

0x0000 105C

Reserved

SYSTEM_Sleep

0x0000 1060

Whole systensleep

SYSTEM_Stop

0x0000 1064

Wholesystem stop

MCU_Sleep

0x0000 1068

Only the micrecontrollersleep

MCU_Stop

0x0000 106G

Only the micrecontroller stop

SYSTEM_CalculateMemCRC

0x0000 1070

Calculate the CR@alue of the specifieg

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
SATO 0x0000 10A8| Reserved
SVPWM 0x0000 10AC Reserved
ClarkeF32 0x0000 10BO Reserved
InvParkF32 0x0000 10B4| Reserved
ParkF32 0x0000 10B8| Reserved
BubbleSortForCurrent 0x0000 10BJ Reserved
Motor_1PhaseCurrentReconstructly 0x0000 10CQO Reserved
Motor_1PhaseCurrentReconstruct | 0x0000 10C4 Reserved
Motor_1PhaseCurrentSamplingShiff 0x0000 10C8 Reserved
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1.4 Boot configuration
In SPD1179/SPD11,/6vo different boot modes can be selected through BOOT@RIOS)

- Boot from the Flash memory (BOOAiter 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 therocess, if UART interfaceused the GP1010 is configured as UART_TXD and
the GPIO11 is configured as UART_RXD.

Table1-3: Boot modes

(gglgg) Boot Mode
1 ISP mode
(If UART interfaces used GPIO10/GPIO11 are configured as UART_TXD/UART_RX
0 Normal start mode, boot from Flash memory
Note that whenTRSTis high, the debug interface is in active.

Note: The ISP mode can be entered only when BOOT (GPIO5) is high afteroporgset due to
whole chip power recycle or pin reset due to XRSTn pin is asserted low for sufficient
For other event triggered reset (such as watchdog timeout or memory +bl&ECC error)
the system enters normal start mode and boots from flash memory regardiEthe BOOT
(GPIO5) pin status.
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2 t 26 S NJ

2.1 Single powersupply

As shown irFigure2-1, the SPD1179/SPD11#éplementation requires a single VBAT power supply. The
High Voltage ModulgeneratedDVDD5 (5V) and DVDD33 (3.3V) vialup 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 VCABPR1179/SPD1178s0 generates
DVDDS5EXT for external circuit via-cmp regulator, fed by VBAT, and it outputs to pMDD5EXT.

Figure2-1: Power supply overview

VBAT High Voltage Analog FrontEnd
COMPX2
bvDDs LDOS PHCOMKX3
DVDD33 LDO3 hy DAC><_3 | T—Sensor
13-bit main ADC
DVDDSE LDOSEXT Singleended PGA
PMU 13-bit r:grgtormg
MON Differential PGA
LINTransceiver Power
LDO12 »IX] VCAP12
VCP | X|= ChargePump POR BOD
LPSYS| HPSYS
Predriver Clock
RCO/ROSC/LPOSC
BEMFSensing XO PLL
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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(DVDDS5, DVDD33 and VCAP12) and external supply VDD5EXT. The PMU- has a we
defined state machine, to control power mode transitiagshown inFigure2-2.

Figure2-2: Power mode transition

LIN wakeup or
MON wakeup or
Cyclic wakeup

DVDD5&DVDD33 stable
& error_supply <5

DVDD5/DVDDSS fail(short)
error_supply =5 —>error_supply++

Pin reset or
Software reset or
Watchdog error
->error_watchdog++

Sleep command (from MCU) or
PMU Watchdog fail with error_watchdog=5 or

PMU DVDD5/DVDD33 overcurrent or
PMU System oveemperature

LIN wakeup or
MON wakeup or
Cyclic sense wakeup or
Cyclic wakeup or
XRSTn rese

i Stop Command
Cyclic (from MCU)

Sens

Thestart-up procedureand 3 power modes provided i8PD1179/SPD11a8e definedas below:

Start-up procedure

Thisdefinesthe power-up procedurein the beginning When powerup, SPD1179/SPD1176 will

monitor the abnormal events like ov@urrent for DVDDS5, ovesurrent for DVDD33, ovdemperature

and so on. If therror events happen less than 5 times, the chip will go to active mode. Otherwise, it will
go to sleep mode. Theetail abnormalevents are described of | oHf aS ¢

Active mode
The voltage regulators (DVDD5, DVDD33, VCAP12) are supplieghip &DO with full current driving
OF LI oAtftAled 1ff Ot201a IINBE Syl ofSR LISN dza SNDa 32

Stop mode

All clocks are stopped except for the 100 KHz clock for power mode state machine. DVDD5, DVDD33,
VCAP12 are supplied by lgpewer LDO with limited current driving capability. VCAP12 can be
configured to be below 1.2V to further reduce the static currerkrégisters and memories retain the
content. The system can be wakap by different wakeup sources, like XRSTn, LIN, MEGMlicwakeup

and cycliesenseg | { SdzLJ 6& I|ye& DtLh LISN) dzaSNRa aSddzal Al
continue to run thenstructions when it exit stop modgRSTn wakep will trigger system reset).

Sleep mode
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The voltage regulatorgDVDD5, DVDD33, VCAPHPe totally shutdown. It can be wakarp by
LIN/MON/cycliewakeup and the whole system will go through a cold stgut

Note: 1. !aSNJ aK2dzZA R &l FSté& RAalofS GKS dzydzaSR
2.6KS fSFH{1F3aS Ay &ad2L) Y2RS )\yONJByfraé\aIRNss
f2FRAY3 OlLIoAtAGE 2F GKS f2¢ L2dyN
GSYLISN) dzNE A& 0St2¢6 mnnc/ o0STF2NB A&da

2.2.1 Clock system of the high voltage module

As shown irFigure2-3, the high voltage modul@rovides al28kHz low frequency cloc.PRCOfpr

power management unit and 40MHz high frequency clodRCOJor main functional logicFor 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 trgone error flag is set in the register.

Figure2-3: Clock system of the high voltage module

LDO5SEX EEN EN} LDO5
PMU
RCO
EN EN LDO3
(ROSC) | >
m fo
vz [T
LPRCO
(LPROSQ)

2.3 Power generation unit

Figure2-4 shows the power supply generation. DVDDS5 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. VDD5E>
is the 5V LDO for external circuit.

Figure2-4: Power generation unit

VBAT

i

v v

DVDD5 X«  LDOS LDOSEXT —>{X] DVDD5EX

DVDD33[Xl¢—  LDO3

A 4
VCAP12
Xje— LDO12
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SPD1179/SPD1176 power up sequence is showigure2-5.

The typical case powerup sequence is showRigure2-5 (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 bot
follow VBAT to powerup. VCAP12 follows VDD33 to powerup. MCU core logic PORn releasing conditions
are VBATrising to 4.8V for 1.7ms and VCAP12 rising to 0.8V for 0.5ms. After PORnN is released,
SPD1179/SPD1176 enters active mode.

The worst case powerup sequence is showhigure2-5 (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 DVDDS5 rises to 4V, DVDDS5 is ready, this triggers DVDD33
and \CAP12 to power up. When VCAP12 rises to 0.8V, after 0.75ms, MCU core logic PORn is released
SPD1179/SPD1176 enters active mode.

Figure2-5: Power up sequence

4.8V I
1.7ms

VBAT VBAT

DVDD5

|
|
DVDD5 '
1
|

DVvDD33

DVDD33 \

&, the slowest one

PORnN

(a) typical case

08 0.5ms | 0
VCAP12 el VCAP12

PORnN

)

I 0.75ms|—

(b) worst case

2.3.1 DVDD5 LDO

The DVDD5 LDO provides power for 5V domain functionsSPE 179/SPD11Has implemented a
DVDDS5 LDO module with following features:

- px [5h gAOKOWIDW!IE ARINR @Ay 3
- h@SNOIINNBY i Y@EKMAIZRNRNYWT YR aSt T
- t N8BS 3dzf  12NJ F2NJ 55500 [ 5h

- tdzff R2g¢gy OdzZNNByihda R dzNDES 0 8 @zl t F2NJ af SSLI Y2

DVDDS5 LDO schematic is showfigure2-6.
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Figure2-6: DVDD5 LDO

VBAT

VREF

DVD[B

2.3.2 DvVDD33LDO

The DVDD33 LDO provides power for 3.3V domain functionsSFDB&179/SPD11Has implemented
a DVDD33 LDO module with following features:

- 0o®o+ [5h SGAIEIWPAYAGBRNAGAY 3

- Overcurrent monitoring and se#fhutdown

- Preregulator for VCAP12 LDO

- Pull down current source (typicalymA) at the output for sleep mode only

DVDD33 LDO schematic is showRigure2-7.

Figure2-7: DVDD33 LDO

DVDDB
VREF

DVDI33
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2.3.3 VCAP12 LDO

The VCAP12 LDO provides power for the embedded MCUSHD&179/SPD11Has implemented a
VCAP12 LDO module with following features:

- M®H* [5h GgAUKIW@AYAGBNRA OAY 3
VCAP12 LDO schematic is showRigure2-8.

Figure2-8: VCAP12 LDO

DVDI33

-

VREF

2.3.4 DVDDSEXT LDO

The DVDDS5EXT LDO provides power for external circuitsSHD&179/SPD11Has implemented a
DVDDS5EXT LDO module with following features:

- px [5h GAOGKOIBW!IE ARINR Ay 3

- Overcurrent monitoring and se#fhutdown

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

DVDD5EXT LDO schematic is shoviAigare2-9.

Figure2-9: DVDDS5EXT LDO

VBAT

VREF
DVDBEXT
]_ CL
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2.4 Lowvoltage overvoltage/under-voltage detectors

The overvoltage/undervoltage detectors are implemented via brovaut detectors (BOD). The BOD
can be used to monitor the various power levels by comparing them to thesgir¢hresholds. This
section describes lowoltage BOD for DVDD33 and VCAP12.

The VDD330V/VDD120V 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-pe¢ thresholds. The VDD330V/VDD120V
and VDD33UV/VDD12UV events can generate an interrupt if enabled.

The BOD33CTL and BOD12CTL registers determine how to set theoltage and undewoltage
thresholds. The NMIE register enables the 3.3V/1.2V domairataage and underoltage events to
trigger NMI interrupts. The RSTEVTEN register enables resetthp@3V/1.2V domain overoltage
and undervoltage events.

Figure2-10 and Figure2-11 shows the 3.3V and 1.2V domain browut detector structure.
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Figure2-10: 3.3V domain browrout detector diagram
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Figure2-11: 1.2V domain browrout detector diagram
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1. LY 2@SNJ g2t G 3SiNRSUISAOIM2Y > KINSSE Kn2lBHviR

FYR hx! {+¢l Ay . h5mMH/ ¢[ NBIAAGSNI
[ NBIAAGSNIIYR hz%5

h+59+x£¢1 AY h500/ ¢

2.LYy dzy RSNJ @2 fiKIS3 S MyuS GNG yRAYIA 2y (G KNBaK:
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The 3.3V domain overoltage or undetvoltage interrupt can be generated when DVDD3@&s above
the overvoltage threshold or when DVDD33 drops below the und#tage threshold, as shown in
Figure2-12.

Figure2-12: DVDD33 thresholds
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The 1.2V ovevoltage or undetvoltage interrupt can be generated when VCAP12 rises above the over
voltage threshold or when VCAP12 drops below the unadtiage threshold, as shown Fgure2-13.

Figure2-13: VCAP12 thresholds
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2.5 Highvoltage overvoltage/under-voltage detectors

VBAT, DVDD5 and DVDDS5EXT are all observed by high voltagehtaletection circuit. Theeference
for over voltage or under voltage is listed Tmable 26-56 and Table26-58. Local higkvoltage over
temperature detection reference levels are described @able26-56.

Note that to avoid false triggering due to excessive noise, BOD relies on hysteresis. The concept of
hysteresis is demonstrated iRigure2-14. 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 thrasHOMASVTH

then the BOD logic output is logiegh. If the monitored voltage is smaller than V_OVDEVTH, then the
BOD logic output is loglow. In the transition region, betweexi_ OVASVTahd 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 & OVASVTIthreshold. If monitored voltage
progressed from abov¥_OVASVTHbwnwards, the output is high transitioning to low at V_OVDEVTH
threshold. The wer voltage or under voltage event of BOD output is latched into TZIFO register described
in Table26-48. Note that during powerup or adjustment of BOD settings, a fake-ookage or under

voltage pulse can be created. Therefore, after the system is powered up and BOD settings are set, the
user should use TZICO registeable26-46to clear TZIFO register before starting to monitor BOD status
conveyed in TZIFO.

The signal displayed iRigure2-14 corresponds to BOD over voltage output. For BOD under voltage
output, the output curve will look similar, reflected arounehyis, with below V_lo BOD output being
logichigh, and above V_hi BOD output equal to OV.

Figure2-14: BOD hysteresis illustration

ALogic high

BOD OV output

> Monitored voltage
V_OVDEVTHV_OVASVTH

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. Onc&PD1179/SPD117émperature is higher than OT_faté8PD1179/SPD117%4Gll go to

sleep mode, as shown iRigure2-2. If temperature is higher than OT_warn, trip zone interrupt will
happen. The OT_fatal and OT_warn threshold are describ&dhle26-56.
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2.7

System wake up

[ Lb & 1S dzLly
U 'asS (KS f2antz30S2dl pRBSLIAGY (G2 41 1S dzLJ a2aids

- ahb | 38y OKNRyYy2dza oI 1S dzLJY
aS (0KS fpS@BFol NR®E Aa RSTAYSR2 0@l NS Joklad (KEND
gl WAI LRt FNAGE Ol yR DO NASIKIE DA fRISE NG 2 BogE asixpy €
- /@0t A0 gt 1 SdzLly
U /@0t ACABAEKELIRSG I A NISTIANCNBSLNG KEP hyt 0@\ J
- /@0t A0 aSyaS DtLh g1t 1 Sdzly
U !'ye SR3IS ORI YBY ARIZNBREH 2 De DA FIRE&#H STz KS RSO A
RSa ONJA Nis B yNEE MNGE dfoSADt L h & St S OYiaga youfiSiadsh B K 2 &
Ay Lizi OF y 0 S ndzd SIK NRyiz3iRA\BaNBnE S K &y dza Ay 3 (KA
ahb | 38y OKNRByYy2dza 61 1S dz2J Ydzad o6S RA&l Ot SO
Table2-1: Wakeup sourcedescription
Wakeup Source Stopmode Sleepmode
LN Y Y
MON Y Y
Cyclic Y Y
Cyclic sens&PIO Y N

Note: Instop mode, XRSTn is also a valid source. If XRSTn is low level, chip wilh \&akeystenr

reset.
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2.8 Registers

2.8.1 MCU Power register map

Table2-2: POWER Module Base Address

Peripheral Module BaseAddress
POWER 0x4000 0100

Table2-3: POWER Register Map

Register Offset Description Reset Value
LDOCTL 0x0 Power Control Register 0x00000007
BOD33CTL Ox4 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 Writéllow Key Register Ox1ACCE55

Note: Registers marked with * are wriallowed only when the PWRREGKEY=0x1ACCES551.
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2.8.2 MCU Power registers

2.8.2.1 Power Control Register (LDOCTL)

Table2-4: Power Control Register (LDOCTL) Layout

LDOCTL (Power Control Register)  Offset: 0x0 Default: 0x00000007
Access: POWERDOCTL
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

Table2-5: Power Control Register (LDOCTL) Description

Bits Field Name Type Reset Description

314 RESERVED_31 ¢ RO 0x0 Reserved.

1.2V LDO output voltage

The output will be saturated at the minimum
voltage when the code goes lower below certal
code (usually <4).

The output will be saturated at the maximum
voltage when the code goes above certain cod
(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: 1.18Vv

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

3:0 VOUT RW 0x7
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2.8.2.2 3.3V BOD Control Register (BOD33CTL)

Table2-6: 3.3V BOD Control Register (BOD33CTL) Layout

BOD33CTL (3.3V BOD Control Register)  Offset: Ox4 Default: 0x06070100
Access: POWEHBODS33CTL
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

Table2-7: 3.3V BOD Control RegistBOD33CTL) Description

Bits Field Name Type Reset Description

31:27| RESERVED 31 2 RO 0x0 Reserved.

Select the threshold voltage to deassert
VDD330V 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 1 RO 0x0 Reserved.

Select the threshold voltage to assert VDD33(C
when 3.3V supply is going high

000: 3.31V

001: 3.42V

010: 3.53Vv

011: 3.66V

100: 3.79V

101: 3.93V

110:4.08V

111: 4.24V

15:11| RESERVED 15 1 RO 0x0 Reserved.

Select the threshold voltage to deassert
VDD33UV when 3.3V supply is going high
10:8 UVDEVTH RW Ox1 000: 2.58V

001: 2.65V

010: 2.72V

26:24 OVDEVTH RW 0x6

18:16 OVASVTH RW 0ox7
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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.

Select the threshold voltage to assert VDD33U
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

2:0 UVASVTH RW 0x0
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2.8.2.3 1.2V BOD Control RegistéBOD12CTL)

Table2-8: 1.2V BOD Control Register (BOD12CTL) Layout

BOD12CTL (1.2V BOD Control Register)  Offset: 0x8 Default: 0x06070100
Access: POWEHBOD12CTL
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

Table2-9: 1.2V BOD Control Register (BOD12CTL) Description

Bits Field Name Type Reset Description

31:27| RESERVED 31 2 RO 0x0 Reserved.

Select the threshold voltage to deassert
VDD120V 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 1 RO 0x0 Reserved.

Select the threshold voltage to assert VDD12(Q
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

111:1.49Vv

15:11| RESERVED 15 1 RO 0x0 Reserved.

Select the threshold voltage to deassert
VDD12UV when 1.2V supply is going high
10:8 UVDEVTH RW Ox1 000: 0.94V

001: 0.97V

010: 0.99V

26:24 OVDEVTH RW 0x6

18:16 OVASVTH RW 0ox7
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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 VDD12U
when 1.2V supply is going low

000:
001:
010:
011:
100:
101:
110:
111:

0.94v
0.97v
0.99v
1.02v
1.04V
1.07Vv
1.10V
1.14V

2.8.2.4 Power Mode Command Register (PWRMODECMD)

Table2-10: Power Mode Command Register (PWRMODECMD) Layout

PWRMODECMD (Power Mode Command Register)  Offset: OxC Default: 0x00000000
Access: POWERPWRMODECMD
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
Table2-11: Power Mode Command Register (PWRMODECMD) Description
Bits Field Name Type Reset Description
Write OXAS5A51EE9 to make the MCU go to de
31:0 KEY W1S 0x0 sleep
Write OX5A5A5709 to make the MCU go to sto
760f972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.
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2.8.2.5 Power Register WritéAllow Key Register (PWRREGKEY)

Table2-12: Power Register WritéAllow Key Registe(PWRREGKEY) Layout

PWRREGKEY (Power Register Vtlev Key Register)  Offset: 0Ox10  Default: 0OXJACCES51
Access: POWERPWRREGKEY
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

Table2-13: Power Register WritéAllow Key Register (PWRREGKEY) Description

Bits Field Name Type Reset Description
Write 0xLACCES51 to unlock protected power|
_ registers
310 KEY RW | Ox1A6CR35 Write OXACCES5CD to unlock PWRMODECM
register

2.8.3 High Voltage Module Power registers

Please se&ection26.6.3and Section0 for related register details.
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3 /] £t201a YR NBaSi

3.1 Reset architecture

The global active low reset signal of t8@D1179/SPD117§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
a8y OKNRyYy2dzat e aaSNISR YR &A@y OKNRy2dzafeée NBfS
integrity as shown ifrigure3-1. The functional reset source can be the memory errors, the broutn

detector events, the clock error events, the watchdogs, and the CdniéSYSRESET request.

Figure3-1: Activelow POR reset signal diagram

POR |—>»

XRSTn Pg Deglitchp—>

Sysreset >

WDT1 rese—0"0—>

WDTO reset—0"0—>

RAM1 ECC mudkit erfor——0~ o—>
RAMO ECC muiit error—o/o—> Global RSTn

FLASH ECC muif error——o~ o—» o, (l) (l)

ROM ECC muit error O

CLKDETerreu—o/o—> RN RN
PLLUNLOGK—G~ 0—> b Q
VDD330V—=0" 0—> P
VDD33UV—0 >
VDD120V—O/ o—>
VDD12UV—OT o—>

RSTEVTEN

\ 4

\ 4
W)
QO

—» RSTn_xxx

\ 4

\ 4
\'4

CLK _xxx

As a diagnosis feature, RSTEVTFLG register records the functional reset events, which can be cleared b
corresponding bits IRSTEVTCLR register. Besides, the functional reset sources are programmable via
RSTEVTEN register. Details are showmle24-89 and Table24-90.

3.2 Pin reset

The XRSTn pin of tPD1179/SPD11péovides supeset 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 timer ldrayetypically 500us.
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Besides, if the XRSTn pin is kept low for more than typically 5 secondsfuttivét 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 builtin POR circuits in th8PD1179/SPD11¢iarantee all power up reset sequence requirements

and make chip easy to use. It will be asserted for about 0.5ms after power up. The globalcactieset

POR_n will go low whenever power levels of DVDD33 and VCAP12 are below approximately 2.2V and
0.6V respectively as shown Figure3-2.

Figure3-2: Activelow POR reset signal timing diagram

Dv D83

VCAP12

POR _n

34 Clock architecture

TheSPD1179/SPD11#an 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 teliproscillator circuit. The PLL
supports high frequency clock from 25MHz to 100MHz whilaripat frequency for the PLL can be from
4MHz to 56MHz. Combined with programmable dividers and gating blocks, a flexible clock tree is
implemented inSPD1179/SPD11&8 shown irFigure3-3.
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Figure3-3: Clock overview

CLK_RCO Always
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3.5 High frequency RC oscillator

There are two zergin oscillators implemented o$PD1179/SPD117®ne has been trimmed for
minimum frequency variation over temperature and centered at 32MHz. The other is-auine@g 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 onchip and external modes can be used for the crystal oscillator. For ttohiprmode, a crystal
needsto be attached with the frequency range from 4AMHZ3@MHz as shown ikigure3-4.

Amplitude control is implemented in the crystal oscillator to constrain the power dissipated in the crystal,
thus ensure long term frequency stabilifyigure3-4 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, itaintectythe

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 XINI&AOUT and compare it with the preset value. If the
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oscillation amplitude is smaller or bigger than set amplitude, logic engine will increase the bias current
until it reaches to the preset amplitude within one amplitude voltage level defined in XOCTL.AMP. For
each calibration step to tune the amplitudegrtain clock periocheedsto 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
ONEBAGlIEQa v QI f dzSd wA Fddom hokeiSimactedhn thie XIN @n/witabuS R~ |
duration. After that DAC current can be set by selecting the 4 MSB through the register XOCTL.INITCODE
whose value is recommended be setto 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 aftestartingup can be set to clost® the final value and reduce the calithi@n

time. After calibration, if for whatever reason the amplitude is out of-pe¢ 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 increabe 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 ifrigure3-5.

Figure3-4: Onchip crystal oscillator

XOCTL.FRCCODEEN
XOCTERCCODE
-——
0
XOCTENBYPASS

XOCTL.EN—— ) ‘> ELK X0

Wy

o

- Amplitude <mlAMP
Nl Control
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Figure3-5: External clock

XOCTENBYPASSH

XOCTL.EN——oI _ | ‘ > CLK XO

External
Clock

Note: Ifthe CLK_XO is used as reference for PLL, the external clock frequency should be witl
4MHz to 56MHz.

3.7 PLL clock

The architecture of the phadecked loop inNSPD1179/SPD1176 shown inFigure3-6. 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 fqe@ency is given by:

Q 0 "006 p

000 puULOo®O Y'Y

Figure3-6: PLL clock overview

PLLCTLO.RCLKSELXO PLLCTLO.OPENLOOP PLLCTLO.VEBBND
PLLCTL1.NIN PLLCTLO.ICP
Charge Loop -
PFDI™ Dimp [ Filter [\j » /(NOUTF1) > CLK_PLI
PLLCTL1.NOUT
Feedback Divider <

t

PLLCTL1.NFB» DeltaSigma Modulator
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3.7.1 Reference input and divider

The PLL is designed to take inpaterenceclock frequencyfgeg from 4MHz to 56MHz, while the
reference clock at PFD inpubdp is from 4MHz to 8MHz. Therefore, the inmividing ratio {re#frrd
should be configured according T@ble3-1. Here, NIN is the®lregister control the user needs to derive.

Table3-1: Input dividing ratio configuration

Input Frequency (MHz) Input Dividing RatioqNIN =fre#fprp
4~8 1
8~16
16~24
24~32
32~40
40~48
48~56

No|o A WN

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 showrabie3-2. Here, NOUT is the"@register control the
user needs to derive.

Table3-2: 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 fibable3-1 and Table3-2, the user can calculate the
3" register controlas
Q 00 YYp

0 "006 — VL O
Q v Ov ¢ ¢

3.7.4 PLL unlock detection

A loop unlock detector is included in the phésequency detector (PFD) 8PD1179/SPD11%6

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 wilebhergted. These pulses will update the corresponding bit in
CLKSTS register. The status bit can be cleared via write a 1 to NMIC.PLLBNU@GK. 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 registemitidalse alarm, it should wait some time (ab20us)

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 n
CLKSTS.RBILOW will be set afterwards if the PLL is locked.

Figure3-7: PLL unlock detection timing diagram example (FREF > FDIV)

CLKDIV

|
:
PLLSLOWulse I
|
|

|
PLLFASHulse |

I T i) I i) I i) I i) I

CLKREF _f | T L+ 1

e e T
|- ==L
Ly

TITI‘IITI

I N

NMICPLLUNLOCK []

CLKSTBLISLOW

CLKSTBLEAST

3.8 Clock safety

The SPD1179/SPD11f8ovides clock crosdetection circuits for clock safety concern. As shown in
Figure3-8, 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 whicl
period the DCLK is counting. When the counting window ishigd, 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
the bounday. It further triggers a CPU interrupt or a PWM 4zipne event if as enabled by corresponding

bit in NMIE and CLKTZE registers. The DCLK can be brought out to GP1O2 by setting GPIO2.MUXSEL:
Refer toTable 41 for the details.

Figure3-8: Clock crossletection

CLKRCO> NMICCLKDETERR
CLK_ROSGSH| Binary | RCLK | 16-hit Carry
CLK_XG» Divider "l Counter
CLK_PLbp CLKDETCTH
3 CLKDETCRCLKDIV T I v PWM
CLKDETCRCLKSEL
CLKDETCHN Comparator [ Reg
CLKDETCHOCLKDIV l A CM4 NMI
CLK_RCE» V o I
CLK_ROSEM i DCLK i v
- Binary )|  160i »  Reg » CLKDETCNT
CLK_XG¥| Divider Counter
CLK_PLEY
|.
CLKDETCOCLKSEL
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3.9 Registers
3.9.1 Clock register map
Table3-3: CLOCK Module Base Address
Peripheral Module Base Address
CLOCK 0x4000 0200
Table3-4: 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
PLLCTLO 0x0C | PLL Control Register 0 0x00000270
PLLCTL1 0x10 | PLL Control Register 1 0x2C4B000(
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 Trizone Event Enable Register 0x00000000
SYSCLKCTL 0x24 | System Clock Control Register 0x00000000
DGCLKCTL 0x28 | Deglitch Clock Control Register 0x00000200
WDTOCLKCTL 0x2C | WDTO Clock Control Register 0x00000000
WDT1CLKCTL 0x30 | WDT1 Clock Control Register 0x01000000
PERICLKEN 0x34 | Peripheral Clock Enable Register 0x00000000
PERICLKSTS 0x38 | Peripheral Clock Status Register 0x0000F00d
CLKREGKEY 0x3C | Clock Register Writ@llow Key Register O0x1ACCE55
Note: Registers marked with * are wriallowed only when the CLKREGKEY=0x1ACCES551.
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3.9.2

Clock registers

3.9.2.1 Clock Status Register (CLKSTS)

Table3-5: Clock Status Register (CLKSTS) Layout

CLKSTS (Clock Status Register)  Offset: 0x0 Default: 0x00000003
Access: CLOSKCLKSTS
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 CLKDETER
7 6 5 4 3 2 1 0
PLLSLOW PLLFAST| vcorreqvLl VCOFRE( PLLRDY| XORDY | ROSCRD] RCORDY
Table3-6: Clock Status Register (CLKSTS) Description
Bits Field Name Type| Reset Description
319 RESERVED_31 { RO 0x0 | Reserved.
Indicate error detected by CLKDET
8 CLKDETERR RO 0x0 | 0: No clock error is detected
1: Clock error is detected
Indicate PLL is unlocked and slower than expecte
Possibleeason can be:
1. freéNIN*NFB/65536 is higher thamaximumVCO
v PLLSLOW RO 0x0 free—run_ning freq_uency
2. VCO fails to oscillate
3. Malfunction of feedback divider so that there is
output or the equivalent dividing ratio is higher
than expected
Indicate PLL is unlocked and faster than expected
Possible reason can be:
1. freéNIN*NFB/65536 is lower thaminimumVCO
6 PLLFAST RO 0x0 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.
VCOFREQ flag valid indicator
5 VCOFREQVLD | RO | 0Ox0 |0: VCOFREQ is invalid
1: VCOFREQ is valid
860f972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.
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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

PLLclock ready indicator

0: Not ready
1. Ready

2 XORDY

RO

0x0

XO clock ready indicator

0: Not ready
1: Ready

1 ROSCRDY

RO

Ox1

ROSC clock ready indicator

0: Not ready
1: Ready

0 RCORDY

RO

Ox1

RCO clock ready indicator

0: Not ready
1: Ready

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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3.9.2.2 RCCControl Register (RCOCTL)

Table3-7: RCO Control Register (RCOCTL) Layout

RCOCTL (RCO Control Register)  Offset: 0x4 Default: 0x00000001
Access: CLOGRCOCTL
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 RESERVE EN

Table3-8: RCO Control Register (RCOCTL) Description

Bits Field Name Type Reset Description
31:2| RESERVED 31 ! RO 0x0 Reserved.
1 RESERVED 1 | RW 0x0 Reserved.
RCO enable
0 EN RW Ox1 0: Disable
1: Enable
880f 972
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3.9.2.3 Crystal Oscillator Control Register (XOCTL)

Table3-9: CrystalOscillator Control Register (XOCTL) Layout

XOCTL (Crystal Oscillator Control Register)  Offset: 0x8 Default: 0x00007F58
Access: CLOSKOCTL
31 30 29 28 27 26 25 24
CURREN| FEEDPIN BYPASS NINJLEN FRCCODEE 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 ACTLRELA AMP EN
Table3-10: Crystal Oscillator Control Register (XOCTL) Description
Bits Field Name Type Reset Description
Current bias option
31 CURRENT RW 0x0 0: 1x current
1: 2x current
Pin select in bypass mode
30 FEEDPIN RW 0x0 0: Apply clock to XIN (GPIO3) pin
1: Apply clock to XOUT (GPIO4) pin
Directly feed in the external clock and bypass
internal circuit
29 BYPASS RW 0x0 o .
0: Internalcircuitis in normal operation
1: Internal circuit is bypassed
28:27| RESERVEEB 27 | RW 0x0 Reserved.
Forced amplitude code enable
26 FRCCODEEN | RW 0x0 0: Amplitude is controlled by the engine
1. Amplitude iscontrolled by FRCCODE bits
25:16 FRCCODE RwW 0x0 Forced amplitude code
15:12 OPCODE RwW 0x7 Estimated amplitude code (4MSBSs) in operatig
11:8 INITCODE RwW OxF Amplitude code (4MSBs) during initial startup
Amplitdue control codeipdate period
000: Update DAC code every 2048 clock cycle
75 ACTLPRD RW Ox2 001: Update DAC code every 4096 clock cycle
010: Update DAC code every 8192 clock cycle
011: Update DAC code every 16384 clock cyc
100: Update DAC code every 32768 clock cyc

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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Bits

Field Name

Type

Reset

Description

101: Update DAC code every 65536 clock cyc
110: Update DAC code every 131072 clock cy
111: Update DAC code every 262144 clock cy|

ACTLRELAX

RW

Ox1

Relax the threshold of amplitude control

0: Normal threshold
1: Relaxedhreshold

31

AMP

RW

0x4

Oscillation amplitude when locked

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

EN

RW

0x0

Crystal oscillator clock enable

0: Disable
1: Enable

900f 972
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3.9.2.4 PLL Control Register O (PLLCTLO)

Table3-11: PLL Control Register O (PLLCTLO) Layout

PLLCTLO (PLL Control Register 0)  Offset: OxC Default: 0x00000270
Access: CLOGIRLLCTLO
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 RCLKSELX FCALWIN FCALEN EN
Table3-12: PLL Control Register O (PLLCTLO) Description
Bits Field Name Type Reset Description
31:11| RESERVED 31 1 RO 0x0 Reserved.
PLL VCO band control
00:roughly 350 ~ 450MHz
10:9 VCOBAND RW Ox1 01:roughly 450 ~ 550MHz
10:roughly 550 ~ 650MHz
11:roughly 600 ~ 700MHz
PLL charge pump current setting
84 ICP RW Ox7 For better stability, it could beet to .
0.96*NFB/(11VCOBAND), where NFB is the P
feedback factor in real number
PLL reference clock select
3 RCLKSELXO | RW 0x0 0: CLK_RCO (RC oscillator)
1. CLK_XO (Crystal oscillator)
PLLfrequency calibration time window
For each calibration cycle, keep it as 1 until
2 FCALWIN RW 0x0 VCOFREQVLD=1 and release itas 0
0: Window is disabled
1: Window is enabled
PLL frequency calibration enable
1 FCALEN RW 0x0 0: Disable
1: Enable
PLLenable
0 EN RW 0x0 0: Disable
1: Enable

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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3.9.2.5 PLL Control Register 1 (PLLCTL1)

Table3-13: PLL Control Register 1 (PLLCTL1) Layout

PLLCTL1 (PLL Control Register 1)  Offset: 0x10  Default: 0x2C4B0000
AccessCLOCKPLLCTL1
31 30 29 28 27 26 25 24
RESERVE 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

Table3-14: PLL Control Register 1 (PLLCTL1) Description

Bits

Field Name

Type

Reset

Description

31

RESERVED_31

RO

0x0

Reserved.

30:27

NOUT

RW

0x5

SetVCO tdPLL outputlock dividing ratio
(fvcdfrL) to be (NOUT + 1)

26:24

NIN

RW

0x4

Input referenceclock dividing ratiofge¢frrd

001:
010:
011:
100:
101:
110:

Set to 1 ifreds within [4MHz, 8MHz]
Set to 2 ifreds within (8MHz, 16MHZz]
Set to 3 ifreds within (16MHz, 24MHZz]
Set to 4 ifreds within (24MHz, 32MHz]
Set to 5f freds within (32MHz, 40MHZz]
Set to 6 ifrers within (40MHz, 48MHz]

111: Set to 7 ifrers within (48MHz, 56MHz]

Set £edback dividing ratioh(cdfrrd to be
NFB/65536

23:0 NFB RW | 0x4B0000
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3.9.2.6 Clock Detection Control Register (CLKDETCTL)

Table3-15: Clock Detection Control Register (CLKDETCTL) Layout

CLKDETCTL (Clock Detection Control Register) Offset: 0x14  Default: 0x00000000
Access: CLOGKCLKDETCTL
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
Table3-16: Clock Detection Control Register (CLKDETCTL) Description
Bits Field Name Type| Reset Description
Clock detection enable
When disabled, the error events will be cleared
31 EN RW 0x0 . :
0: Disable clock detection
1: Enable clock detection
30:27| RESERVED_30 2 RO 0x0 | Reserved.
Detected clock dividing ratio
000:Divide by 1
001: Divide by 2
010: Divide by 4
26:24 DCLKDIV RW Ox0 | 011: Divide by 8
100: Divide by 16
101: Divide by 32
110: Divide by 64
111: Divide by 128
23:19| RESERVED 23 1 RO 0x0 | Reserved.
Detected clock select
000: RCO clock
001: Ringpscillator clock
010: Crytal oscillator clock
18:16 DCLKSEL RW 0x0 011: PLL clock
100: Low power ring oscillator clock
101: HV clock via ePower TZO0 pin in diagnosis mq
110: HV clock via ePower TZ1 pin in diagnosis m¢
111: AHB clock, which is also the CPU clock
15:11| RESERVED_ 15 1 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 TZO0 pin in diagnosis m(
110: HV clock vieaPower TZ1 pin in diagnosis mod
111: AHB clock, which is also the CPU clock

940f 972
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3.9.2.7 Clock Detection Counter Threshold Register (CLKDETCTH)

Table3-17: Clock Detection Counter Threshold Regist€LKDETCTH) Layout

CLKDETCTH (Clock Detection Counter Threshold Register) Offset: 0x18  Default: 0Ox000
Access: CLOSCLKDETCTH
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

Table3-18: Clock Detection Counter Threshold Register (CLKDETCTH) Description

Bits | Field Name | Type | Reset Description
Upper counter threshold for clock detect
31:16 HI RW 0x0 | If the final counter value > HlI, a trgone evento PWM
and an interrupt request to CPwill be generated
Lower counter threshold for clock detect
15:0 LO RW 0x0 | If the final counter value < LO, a tizpne evento PWM

and an interrupt request to CPU will be generated
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3.9.2.8 Clock Detection Counter Register (CLKDETCNT)

Table3-19: Clock Detection Counter RegisteELKDETCNT) Layout

CLKDETCNT (Clock Detection Counter Register)  Offset: 0xX1C  Default: 000000000
Access: CLOGCLKDETCNT
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

Table3-20: Clock Detection Counter Register (CLKDETCNT) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
15:0 VAL RO 0x0 Final counter value of the clock detect
960f 972
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3.9.2.9 Clock Tripzone Event Enable Register (CLKTZE)

Table3-21: Clock Tripzone Event Enable Register (CLKTZE) Layout

CLKTZE (Clock Frimne Event Enable Register) Offset: 0x20  Default: 0x00000000
Access: CLOSCLKTZE
31 30 29 28 27 25 24
RESERVED
23 22 21 20 19 17 16
RESERVED
15 14 13 12 11 9 8
RESERVED
7 6 5 4 3 1 0
RESERVED CLKDETER PLLUNLOGC

Table3-22: Clock Tripzone EvenEnable Register (CLKTZE) Description

Bits Field Name Type Reset Description
31:2| RESERVED 31 ! RO 0x0 Reserved.
CLKDET error trpone event enable
1 CLKDETERR | RW 0x0 0: CLKDET error will not trigger PWMzime
1: CLKDET error will trigger PWi-zone
PLL unlock tryzone event enable
0 PLLUNLOCK | RW 0x0 0: PLL unlock will not trigger PWM tdpne
1: PLL unlock will trigger PWM tizone

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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3.9.2.10 System Clock Control Register (SYSCLKCTL)

Table3-23: System Clock Control Register (SYSCLKCTL) Layout

SYSCLKCTL (System Clock Control Register)  Offset: 0x24  Default: 0x00000000
Access: CLOSSYSCLKCTL
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

Table3-24: System Clock Control Register (SYSCLKCTL) Description

Bits Field Name Type| Reset Description
31:26| RESERVED_ 31 2 RO 0x0 | Reserved.

Clock source select

00: RCO
25:24 SRC RW 0x0 | 01: ROSC
10: XO
11: PLL
23:8 | RESERVED 23 { RO 0x0 | Reserved.
7:0 DIV RwW 0x0 | Setdividing ratio from the source clodk be (DIV+1
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3.9.2.11 Deglitch Clock Control Register (DGCLKCTL)

Table3-25: Deglitch Clock Control Register (DGCLKCTL) Layout

DGCLKCTL (Deglitch Clock Control Register)  Offset: 0x28  Default: 0x00000200
Access: CLOGOGCLKCTL
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

Table3-26: Deglitch Clock Control Register (DGCLKCTL) Description

Bits Field Name Type Reset Description
31:11| RESERVED_31_1 RO 0x0 Reserved.

Clock binary prelividing ratio fromsourceclock
000: Divide by 1

001: Divide by 2

010: Divide by 4

10:8 PDIV RW 0x2 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 overalbividing ratioto be (DIV+1)*2PV
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3.9.2.12 WDTO Clock Control Register (WDTOCLKCTL)

Table3-27: WDTO Clock Control Register (WDTOCLKCTL) Layout

WDTOCLKCTL (WDTO Clock Control Regist#fset: 0x2C  Default: 0x00000000
Access: CLOSKVDTOCLKCTL
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

Table3-28: WDTO Clock Control Register (WDTOCLKCTL) Description

Bits Field Name Type| Reset Description

31:26| RESERVED_ 31 2 RO 0x0 | Reserved.

Clock source select

00: RCO clock
25:24 SRC RW | Ox0 |01: Ring oscillator clock
10: Crytabscillator clock
11: PLL clock
23:8 | RESERVED 23 { RO 0x0 | Reserved.
7:0 DIV RwW 0x0 | Setdividing ratio from the source clodk be (DIV+1
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3.9.2.13 WDT1 Clock Control Register (WDT1CLKCTL)

Table3-29: WDT1 Clock Control Register (WDT1CLKCTL) Layout

WDT1CLKCTL (WDTL1 Clock Control Register) Offset: 0x30  Default: 0x01000000
Access: CLOSKVDT1CLKCTL
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

Table3-30: WDT1 Clock Control Register (WDT1CLKCTL) Description

Bits Field Name Type| Reset Description
31:26| RESERVED_ 31 2 RO 0x0 | Reserved.

Clock source select

00: RCO clock
25:24 SRC RW | Ox1 |01: Ring oscillator clock
10: Crystaloscillator clock
11: PLL clock
23:8 | RESERVED 23 { RO 0x0 | Reserved.
7:0 DIV RwW 0x0 | Setdividing ratio from the source clodk be (DIV+1
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3.9.2.14 Peripheral Clock Enable Register (PERICLKEN)

Table3-31: Peripheral Clock Enable Register (PERICLKEN) Layout

Access: CLOGIPERICLKEN

PERICLKEN (Peripheral Clock Erfrdajgster)

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 CANCLK| 12CCLK | SPI1CLKH SPIOCLK|
7 6 5 4 3 2 1 0
UART1CL| UARTOCL| TIMER2CL| TIMER1CL| TIMEROCL| ECAPCLhH PWMCLK ADCCLK
Table3-32: Peripheral Clock Enable Register (PERICLKEN) Description
Bits Field Name Type Reset Description
31:12| RESERVED 31 1 RO 0x0 Reserved.
CAN module clock enable
11 CANCLK RW 0x0 0: Disable clock output
1: Enable clock output
I2C module clock enable
10 |I2CCLK RW 0x0 0: Disable clock output
1: Enable clock output
SPI1 module clock enable
9 SPI1CLK RW 0x0 0: Disable clock output
1: Enableclock output
SPIO0 module clock enable
8 SPIOCLK RW 0x0 0: Disable clock output
1: Enable clock output
UART1 module clock enable
7 UART1CLK RW 0x0 0: Disable clock output
1: Enable clock output
UARTO module clock enable
6 UARTOCLK RW 0x0 0: Disable clock output
1: Enable clock output
TIMERZ2 module clock enable
5 TIMER2CLK RW 0x0 0: Disable clock output
1: Enable clock output
1020f 972 ©2025Spintrol Electronid@echnology (Shanghai) Co., Ltd.
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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 TIMEROCLK

RW

0x0

TIMERO 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 clockutput

0 ADCCLK

RW

0x0

ADC module clock enable

0: Disable clock output
1: Enable clock output

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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3.9.2.15 Peripheral Clock Status Register (PERICLKSTYS)

Table3-33: Peripheral Clock Status Regisi&ERICLKSTS) Layout

PERICLKSTS (Peripheral Clock Status Register) Offset: 0x38  Default: 0x0000F000
Access: CLOGSRPERICLKSTS
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 WDTO DG AHB CAN 12C SPI1 SPIO
7 6 5 4 3 2 1 0
UART1 UARTO TIMER2 | TIMER1 | TIMERO ECAP PWM ADC

Table3-34: Peripheral Clock Status Register (PERICLKSTS) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
Watchdog 1 clock status
15 WDT1 RO 0x1 0: Clock is off

1: Clock is on

Watchdog O clock status
14 WDTO RO Ox1 0: Clock is off
1: Clock is on

Deglitch module clock status
13 DG RO Ox1 0: Clock is off
1: Clock is on

Bus and CPU clock status
12 AHB RO Ox1 0: Clock is off
1: Clock is on

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

I2C module clock status
10 12C RO 0x0 0: Clock is off
1: Clock is on

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

SPI0 module clock status
8 SPIO RO 0x0 0: Clock is off
1: Clock is on
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Bits

Field Name

Type

Reset

Description

UART1

RO

0x0

UART1 module clock status
0: Clock is off
1: Clock is on

UARTO

RO

0x0

UARTO module clock status

0: Clock is off
1: Clock is on

TIMER2

RO

0x0

TIMERZ2 module clock status

0: Clock is off
1: Clock is on

TIMER1

RO

0x0

TIMER1 module clock status

0: Clock is off
1: Clock is on

TIMERO

RO

0x0

TIMERO module clock status

0: Clock is off
1: Clock is on

ECAP

RO

0x0

ECAP modulelock status

0: Clock is off
1: Clock is on

PWM

RO

0x0

PWM module clock status

0: Clock is off
1: Clock is on

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 Writéllow Key Register (CLKREGKEY)

Table3-35: Clock Register Writdllow Key Register (CLKREGKEY) Layout

CLKREGKEY (Clock Register Allivev Key Register)  Offset: 0x3C  Default: 0OXIACCES51
Access: CLOGKCLKREGKEY
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
Table3-36: Clock Register Writdllow Key Register (CLKREGKEY) Description
Bits [ Field Name | Type Reset Description
31:.0 KEY RW | Ox1ACCES55] Write 0xIACCES51 to unlock protected clock regist
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4 DSY SiNEZN1J2 &S Lkh 6Dt LhO

4.1 Overview
In SPD1179/SPD11%be 1/0Os can be divided into the following categories.

- obo+ LXdef G NVIRE SESR 6AGK [ylFf23 AyLdzi Fdzy OGAzya
U Dt Lhn <% xtllhhriy 9 Dt LhomY /Iy 68 dzaSR & Fyl
G Dt Lho 9 DtLhodY LYGSNYIf LA yFadzydOlM@E CRB2 dzii R

as ya)\yﬁ_aKlTéaéwﬂl I#BIKIFaS YR GKS 02YY2y y2RSo®
U Dt MJ;{MSLWyIffaKAOK aK2dzf R 0S dzaSR la G4KS RST
ééyaAyH¢
- o®o+ Lkh gAGK pzx AyLdzi G2t SN} yOS

A ¥ 4 A x

G Dt LhupZ ADAGLSNGeIYE LAYyas O2yySOGSR d2 GKS [Lb
2F | IDwdMmXtc aKFff ®6S dzASR F2NJ w- 50

U DELhHTY LYGSNYlLf LAya O02yySOGSR (G2 GKS ahb Y
Among them, GP1026 and GP1027 do not go through PINMUX, as shown in Figure 4 1

- ¢NMzS p+ Lkh
G DiLhp 9 DtLhmyZ DtLhow 9 DtLhepY adz GALX SESF

U DtLhmo QLyDuS_BnWafYoznyORIS.R@SIﬂJ Yi KB dzfLBIS | yR aK?z2
& t 2 a & dzi LIdzi

This chapter describes howdse 1/0O pins are multiplexed so that they can be configured as either
generatpurpose 1/Os or any one of the alternative functioAs. shown in

Figured-1, the 1/O control consists of two parts:
- tlLba!- Y2Rdz S
U Lkh t WRX BEAY O2y GNRf > Ay Llzik2dzi Lddzi O2y (i NP f
U 58St AGOKY LyLdzi RSItAITOK O2y GNPt
U a'-Y tAYy Ydz GALX SEAyY 3
- Dt Lh Y2RdzZ S
U DtLh FdzyOdAzy Lt O2yUNPRf

Each 1/0 pin can be programmed and used independeAtigd. there is one diode frorthe I/O to VDD
and one diode from VSS tioe I/ O for ESD protectionsahown inFigure4-2.
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Figure4-1: Blockdiagram of I/O control
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_________________________________________ ! VSS

4.2 Pin multiplexing (PINMUX)

The block diagram of the PINMU} shown inFigure4-2. Multiplexers are used for each I/O pin to
supportup 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 disabladd set intohigh-impedance stateThe 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 enabl@the input signal can also pass throudfiitar to suppress the
possible glitches.

The multiplexing on output function and pedip/pull-down control is exclusive, and selected by the
corresponding GPIOx.OCHSe&gister field.For example, if GPIO4.OCHSEL=3;upudind puHdown

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 rextlusive. Eacbhannel 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

1080f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.
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Figure4-2: PINMUXblock diagram
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Note:

When GPIO3, GPIO4 are operating at XIN and XOUT, the external crystal and

clock circuits are directly connected and there is no irputiput relationship as ifrigure

4-2.
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42.1

Deglitch control

The input deglitching can be enabled by setting register GPIOx. DEGEIJuE#L-3 shows the principle
of the input deglitch. When the input signtdggles to a new value and holdg$at 3 consecutive CLRG
cycles, the outputvould be updated to the new valyetherwise the outpukeeps the original value.

Figure4-3: Input deglitching

CLK_DG

Input signal

Signal after deglitch

LUUUUUUUuueL

UUUUUL

g

4.2.2

The channel functiosfor all the 1/0 pins are summarized Trable4-1.

I/O alternate functions

Table4-1: 1/0 Pin function channel definition

Name I Channel (Default channel is highlight in red)
0 1 2 3
PIN_GPIOO 3.3V IO GPIOO ANA_INO PWMSOCAO PWMSOCCO
PIN_GPIO1 3.3VIO GPIO1 ANA_IN1 PWMSOCBO | ECAP_APWMOQO
PIN_GPIO2 3.3V IO GPI102 ANA_IN2 CLKDCLK EPWRTZO
PIN_GPIO3 3.3V IO GPIO3 ANA_IN3 XIN COMP_MONO
PIN_GPI04 3.3VI0 GPIO4 ANA_IN4 XO COMP_MON1
PIN_GPIOS5 5V IO GPIOS EPWRTZO PWMSOCO ECAP_APWMO
PIN_GPIO6 5vVIO GPIO6 SPI0_SCLK UART1_TXD COMP_MONZ2
PIN_GPIO7 5V 10 GPIO7 SPIO_SFRM UART1_RXD COMP_MON3
PIN_GPIOS8 5V IO GPIOS8 SPI0O_MOSI CAN_TXD COMP_MON4
PIN_GPIO9 5VIO GPIO9 SPI0O_MISO CAN_RXD COMP_MONS5
PIN_GPIO10 5V 10 GPIO10 UARTO_TXD PWMOA 12C_SCL
PIN_GPIO11 5vVIO GPIO11 UARTO_RXD PWMOB 12C_SDA
PIN_GPIO12 5vVIO GPIO12 SPI1_SCLK PWM1A PWMS3A
PIN_GPIO13 5V 10 GPIO13 SPI1_SFRM PWM1B PWM3B
PIN_GPI0O14 5vVIO GPIO14 SPI1_MOSI PWM2A 12C_SCL
PIN_GPIO15 5V 10 GPIO15 SPI1_MISO PWM2B 12C_SDA
PIN_GPIO16 5V IO GPIO16 UART1_TXD CAN_TXD SPI1_SFRM
PIN_GPIO17 5V 10 GPIO17 UART1_RXD CAN_RXD SPI1_SCLK
PIN_GPI1018 5V 10 GPIO18 PWMSOCO PWMSYNCO | ECAP_APWMO
1100f 972 ©2025Spintrol Electronid@echnology (Shanghai) Co., Ltd.
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Name T Channel (Default channel is highlight in red)

0 1 2 3
PIN_GPIO19 5V 10 GPIO19 PWM2B PWMOA ECAP_APWMO
PIN_GPI1020 5V 10 GPI1020 PWM2A PWM1A ECAP_APWMQ
PIN_GPI021 5V 10 GPI021 PWM1B PWM2A ECAP_APWMQ
PIN_GP1022 5V 10 GPI022 PWM1A PWMO0B ECAP_APWMO
PIN_GPI1023 5V 10 GPI1023 PWMOB PWM1B ECAP_APWMQ
PIN_GP1024 5V 10 GPI1024 PWMOA PWM2B ECAP_APWMQ
PIN_GPIO25 | 3.3V/5V IO GPIO25 UART1_TXD CAN_TXD I2C_SCL
PIN_GPI1026 3.3V/5V IO GP1026 UART1_RXD CAN_RXD 12C_SDA
PIN_GPI1027 3.3V/5V IO GPI1027 - - -
PIN_GP1028 3.3VIO GPI1028 ANA_IN5 SPI1_SCLK PWMSOCAO
PIN_GPI1029 3.3VIO GPIO29 ANA_IN6 SPI1_SFRM PWMSOCBO
PIN_GPIO30 3.3VIO GPIO30 ANA_IN7 SPI1_MOSI PWMSOCCO
PIN_GPIO31 3.3VIO GPI031 ANA_IN8 SPI1_MISO PWMSYNCO
PIN_GPI0O32 5V 10 GPIO32 UART1_TXD 12C_SCL COMP_MONG6
PIN_GPIO33 5V 10 GPIOS33 UART1_RXD 12C_SDA COMP_MONY7
PIN_GPI1034 5V 10 GPI1034 CAN_TXD 12C_SCL EPWRTZ00
PIN_GPIO35 5V 10 GPIO35 CAN_RXD 12C_SDA EPWRTZ10
PIN_GPIO36 3.3V 10 GPIO36 ANA_IN9(PHU) SPI1_SCLK UART1_TXD
PIN_GPI1037 3.3VIO GPIO37 ANA_IN10(PHV)| SPI1_SFRM UART1_RXD
PIN_GPIO38 3.3V 10 GPIO38 ANA_IN11(PHW) SPI1_MOSI CAN_TXD
PIN_GPIO39 3.3V 10 GPIO39 ANA_IN12(PHC) SPI1_MISO CAN_RXD
PIN_GP1040 3.3VIO GPIO40 ANA_ IN13VBAT) - -

[1] All GPIO pins can be configured as ECAP uigwehannel 0 (GPIO function channel)

[2] In SPD1179/SPD1176&PI1019 ~ GPIQ2dnd GPIO36 ~ GPIO4fE internally connected to the High Voltage
module as shown ifrigurel-1, and not bonded out to the external pin.
a) Dt Lhmd 9 Dt Lhun I NB AyESNGgS NS B2 OEyYSOGSR (2
b) Dt Lhupk Dt Lhuc | NBE A& gSLSoNY/U NKiyea CORAYBSSND (1 S R

A ¥ 4 A ~

c) DtLhut A& AYGSNylrtte O2yySOiGSR (2 G4KS ahb Y
d Dt Lhoc 9 DtLhod FNB AYyuSNylrtte O2yySOUGSR G2
e) Dt Lhnn A& AyGdSNIELfIice a3 aeN@®i SR (2 (KS

¢tKS OKIyySt FdzyOlAz2ya FT2NAAueBSyahbE | NB &dzyyYl

[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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Figure4-4: Select source of COMP_MONX
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4.2.3 Loopback path focommunication

To provide loopback testesting on I/O ports, a loopback option is provided fgports with
communication data functions, including SPIx_MISO, SPIx_MOSI, BARTKWARTAXD, CAN_RXD,
CAN_TX[xontrolled by the corresponding GPIOX.LPBK register bit.

When the path is enabled, the output channel selected by GPIOXx.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 PINME{O10 is 1, the UARTO_TXD output to the
GPIO10 will be looped back to UARTO_RXD.

4.2.4 Debug interface

When TRSTn pin is pullddwn, GPIO15 ~ GPIO18 pins are used as the functional channel controlled by
the software. When the TRSTn pin is pullgyg they would be used fohe debug interfacas defined
in Table4-2.

Table4-2: Debug interface definition

PinName Debuginterface signal
SYSTEMDBGIFCTL=0 (SWD mode] SYSTEMDBGIFCTL£JTAG mode)
GPIO15 Software controlled function channel TDI
GPIO16 Swvi TDO
GPI1017 SWNVD TMS
GP1018 SNVCK TCK

[1] User can disable SWV output function in SWD mode so as to use GPIO16 for normal function channel by code
G/ 2NBHE®deA w 3 Y0 akelarsbit 24 forregistdr at®xEQOOEDFC.

4.3 GPI0O control module (GPIO)

As shown inFigure4-5, 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
a2 dzaSNJ Oly aAYLi e aSit£ORNPANBUSOHAODAIDAR NG OR $A WNE
GDd& NBIAAGSNI 0 ésé Bitise TaNtolrdgigtérs has nd éffecti K

Figure4-5: GPICblock diagram
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______________________________________________ -

4.3.1 Direction and level control

All the GPIO pins angsed asinput by default. The direction of the GPIO puan beconfigured by
programming the GPDR[XJser 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 pirthe output level can bg@rogrammed viaGPLR[x] or GSLRRLR[X]
registers.No matter what has been written to GPLR[x] or GPDR[X] register, readback from GPLR[X]
register will always reflect th&PI1O portstatus i.e. the level of the 1/0O 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 2H8 clocks later. For this reason, to generate waveform on
the output I/0O pin by software, it is recommended to write GRRgister bits to output high, and write
GCLK] register bits to output lowCoding style via reachodify-write GPLR[X] registeiogs not work as
expected unless manual delay (i.e. NOP instruction) is inserted after the write.

4.3.2 HEdgetriggered interrupt

As shownin Figure4-6, both the rising edge event and the falling edge event can be detected on the
resampled pin input using AHB clock. This feature is enableen GRER[x] or GFER[X] is set.
GSRE[XGSFE[X] an@CRE[XIGCFE[X] are bitwismntrolregisters 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 bitGRERAWIF[gf GFERAWIF[r¢gister. On the contrary,

the interrupt will not be triggered and latched &REIF[xyr GFEIFxhterrupt flag unless it is enabled

by setting the corresponding bit in GREIE[x] or GFEWEfikE GREIC[x] or GFEIC[X] bit with 1 will clear
both the latched event flag IBRERAWIFPGFERAWIF[ghdthe interrupt flag INnGREIFr 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 logit OR of
GRERAWIF bitSimilarly, The FEDGE bit in GGRAWIF register is the global falling edge event flag, which
is the logic OR acdll GFERAWIF hitshe 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 FEDG bit and EDGE bit of GGRAWIF would be latched as 1.

Figure4-6: GPIO edge detect

GRIRQ[X].ne—— GREIE[X].n

GREIC[x].n
GGRAWIF.RED

GREIFRC[x].n
| [— GRERI[x].n
Rising edge event
GGRAWIF.ED s
: Falling edge e\{ent AHB clocks
X ( g:‘ ;

GGRAWIF.FED [— GFERI[X].n

GFEIC[x].n GFEIFRC[x].n

GFIRQ[x].ne———|

GFEIE[X].n

The signals named GRIRQ[x].n and GFIRQ[x].n in Figure 4 6 are interrupt requests triggered by rising anc
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 GFIRQIx].n interrupt requests;emember to clear the GREIF[x] or GFEIF[X] registers
after interrupt processing is complete.

As shownin Figure4-7, 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 GGICeregist
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Figure4-7: GPIO edgériggered 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, therthe edge interrupt request®f PIN y and PINwill be pendingat 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 followingpse

- 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-eggered interrupt generation will be blocked)

4.3.3 Leveltriggered interrupt

As showrnn Figure4-8, the level event can be detected on the resampled pin input using AHB clock. This
feature is enabledvhen G.DEX] is set. GISDEX] and GCLD[E] are bitwisecontrol 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 GLIRAWHister. On the contrary,
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the interrupt will not be triggered and latched &kIF[x]interrupt flag unless it is enabled by setting the
corresponding bit in GLIE[XNrite QIC[x] bit with 1 will cleaboth the latched event flag IBLRAWIF[X]
and the interrupt flag irGLUF[x]

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

Figure4-8: GPIO level detect

GPIO_IN

AHB clocks

GUFRC[X].n

The LEVEL bit in GGRAWIF register is the global level event flag, which is the logic OR of all GLRAWIF bi
Therefore,uponthe valid level detedbn on any pin input, LEVEL bit of GGRAWIF would be latched as 1.

The signals named as GLIRQ[K].Rigure4-8 are valid level triggered interrupt requestThey 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.

Figure4-9: GPIO levetriggered interrupt
GLIRQ[X]-H—l—>set GLIRQPEND[X]:\ =
i i > GGIF.LEV int_level
GGIC.LEVER{cr | | AHB cloc L

GLICIX].

As shownin Figure4-9, 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 GGé#t&reg

clr

If PIN x triggers alevelinterrupt request first, the interrupt flag register GAIEVEIs set to 1 and the
interrupt is triggered, therthe levelinterrupt requestsof PIN y and PINwill be pendingat the same
time.

If the PIN x interrupt service program is executed and writes 1 to the interrupt clear registet. B\@HC.
then the GGIE.EVELag 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 registeL B\@HHag bit 1 and triggers
an interrupt;

2. the PIN x interrupt clear action (writing 1 to the interrupt clear register GEMELwiIll clear the PIN
y, PIN 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 followingpse

- First read theGLIRegister to determine the request to be processed;

- Process the request according to the request;

- Clear theGLIRegister according to the requests processed;

- Clear the GGIEEVEDit (otherwise, GPI@velttiriggered interrupt generation will be blocked)
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4.4 Registers
4.4.1 PINMUX register map
Table4-3: PINMUX Module Base Address
Peripheral Module Base Address
PINMUX 0x4000 0300
Table4-4: PINMUX Register Map

Register Offset Description Reset Value
GPIO0D 0x00 GPIOO 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
GPIO2 0x10 | GPIO4 Pin Control Register 0x00010001
GPIO5 0x14 | GPIO5 Pin Control Register 0x00010100
GPIOB 0x18 | GPIO6 Pin Control Register 0x05000100
GPIO7 0x1C | GPIO7 Pin Control Register 0x05000100
GPIO8 0x20 | GPIO8 Pin Control Register 0x05000100
GPIOY 0x24 | GPIO9 Pin Control Register 0x05000100
GPIO10 0x28 | GPIO10 Pin Control Register 0x0B00010Q
GPIO11 0x2C | GPIO11 Pin Control Register 0x0B00010(
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
GPI020 0x50 | GPIO20 Pin Control Register 0x00000100
GPI1021 0x54 | GPIO21 Pin Control Register 0x00000100
GPI1022 0x58 | GPIO22 Pin Control Register 0x00000100
GPIO23 0x5C | GPIO23 Pin Control Register 0x00000100
GPI1024 0x60 | GPIO24 Pin Control Register 0x00000100
GPIO25 0x64 | GPIO25 Pin Control Register 0x0F000100
GPI1026 0x68 | GPIO26 Pin Control Register 0x0F000100
GPI1027 0x6C | GPIO27 Pin Control Register 0x00010100
GPIO28 0x70 | GPIO28 Pin Control Register 0x00010001]
GP1029 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
GPI032 0x80 | GPIO32 Pin Control Register 0x07000100
GPI033 0x84 | GPIO33 Pin Control Register 0x07000100
GP1032 0x88 | GPIO34 Pin Control Register 0x07000100
GPIO35 0x8C | GPIO35 Pin Control Register 0x07000100
GPI1036 0x90 | GPIO36 Pin Control Register 0x09000001
GPIO37 0x94 | GPIO37 Pin Control Register 0x09000001
GPIO38 0x98 | GPIO38 Pin Control Register 0x09000001
GPIO3%9 0x9C | GPIO39 Pin Control Register 0x09000001
GPI1040 OxAO0 | GPIO40 Pin Control Register 0x00010001
COMPMONCTL 0xA4 | Comparator Output Monitor Control Register 0x76543210
PINMUXREGKEY O0xA8 | PINMUX Register Writgllow Key Register 0x1ACCES55

Note: Registers marked with * are wriallowed only when the PINMUXREGKEY = 0x1ACCES
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4.4.2 PINMUX registers

4.4.2.1 GPIOO0 Pin Control Register (GPIO0)

Table4-5: GPIOO0 Pin Control Register (GPIO0) Layout

GPIOQGPIOO0 Pin Control Register)  Offset: 0x0 Default: 0x00010001
Access: PINMUXGPIOO0
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

Table4-6: GPIOO Pin Control Register (GPIOO0) Description

Bits Field Name Type Reset Description
31:26| RESERVED 31 2 RO 0x0 Reserved.
25:24 PU RW 0x0 Pull up enable
23:18| RESERVED 23 1 RO 0x0 Reserved.
17:16 PD RW 0x1 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RwW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RwW 0x0 0: Disable
1: Enable
4:2 RESERVED 4 2 RO 0x0 Reserved.
Output channel select
00: GPIOO
1:0 OCHSEL RW Ox1 01: ANA_INO

10: PWM SOCA output for monitor
11: PWM SOCC output for monitor
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4.4.2.2 GPIO1 Pin Control Register (GPI101)

Table4-7: GPIO1 Pin Control Register (GPIO1) Layout

GPIO1 (GPIO1 Pin Control Register)  Offset: 0x4 Default: 0x00010001
Access: PINMUXGPIO1
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

Table4-8: GPIO1 Pin Control Register (GPIO1) Description

Bits Field Name Type Reset Description
31:26| RESERVED_ 31 2 RO 0x0 Reserved.
25:24 PU RwW 0x0 Pull up enable
23:18| RESERVED 23 1 RO 0x0 Reserved.
17:16 PD RW Ox1 Pull down enable
15:9 RESERVED_15 { RO 0x0 Reserved.
8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7:6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:2 RESERVED 4 2 RO 0x0 Reserved.
Output channel select
00: GPIO1
1:0 OCHSEL RW 0x1 01: ANA_IN1

10: PWM SOCB output for monitor
11: ECARPWM mode output
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4.4.2.3 GPIO2 Pin Control Register (GP102)

Table4-9: GPIO2 Pin Control Register (GPI10O2) Layout

GPIO2 (GPIO2 Pin Control Register)  Offset: 0x8 Default: 0x00010001
AccessPINMUX>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

Table4-10: GPIO2 Pin Control Register (GP102) Description

Bits Field Name Type| Reset Description
31:26| RESERVED_ 31 2 RO 0x0 | Reserved.
25:24 PU RwW 0x0 | Pull up enable
23:18| RESERVED 23 1 RO 0x0 | Reserved.
17:16 PD RW Ox1 | Pulldown enable
15:9 RESERVED_15 { RO 0x0 | Reserved.
8 ICHEN RW 0x0 | Input channel enable
Output driving strength
00: 5SmA
7.6 STRENGTH RW Ox0 | 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RW 0x0 | 0: Disable
1: Enable

4:2 RESERVED 4 2 RO 0x0 | Reserved.

Output channel select

00: GPIO2
01: ANA_IN2
10: CLK_DCLK
11: EPWR_TZ output for monitor
It can beselectedfrom EPWR_TZ0 or EPWR_T|

1:0 OCHSEL RW Ox1
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4.4.2.4 GPIO3 Pin Control Register (GPI03)

Table4-11: GPIO3 Pin Control Register (GPIO3) Layout

GPIO3 (GPIO3 Pin Control Register)  Offset: 0xC Default: 0x00010001
Access: PINMUXGPIO3
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

Table4-12: GPIO3 Pin Control Register (GP103) Description

Bits Field Name Type Reset Description
31:26| RESERVED_31 2 RO 0x0 Reserved.
25:24 PU RwW 0x0 Pull up enable
23:18| RESERVED 23 1 RO 0x0 Reserved.
17:16 PD RwW Ox1 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x0 Input channel enable
Output drivingstrength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:2 RESERVED 4 2 RO 0x0 Reserved.
Output channel select
00: GPIO3
1:0 OCHSEL RW 0x1 01: ANA_IN3
10: XIN
11: COMP_MONO
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4.4.2.5 GPIO4 Pin Control RegistgBP104)

Table4-13: GPIO4 Pin Control Register (GPI104) Layout

GPI0O4 (GPI0O4 Pin Control Register)  Offset: 0x10  Default: 0x00010001
Access: PINMUXGPI104
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

Table4-14: GPIO4 Pin Control Register (GP104) Description

Bits Field Name Type Reset Description
31:26| RESERVED_31 2 RO 0x0 Reserved.
25:24 PU RwW 0x0 Pull up enable
23:18| RESERVED 23 1 RO 0x0 Reserved.
17:16 PD RwW Ox1 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:2 RESERVED 4 2 RO 0x0 Reserved.
Output channel select
00: GPIO4
1:0 OCHSEL RW 0x1 01: ANA_IN4
10: XOUT
11:COMP_MON1
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4.4.2.6 GPIO5 Pin Control Register (GPIO5)

Table4-15: GPIO5 Pin Control Register (GPIO5) Layout

GPIO5 (GPIO5 Pin Control Register)
AccessPINMUX>GPIO5

Offset: 0x14

Default: 0x00010100

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
RESERVE STRENGT| DEGLITCH RESERVED OCHSEL
Table4-16: GPIO5 Pin Control Register (GP10O5) Description
Bits Field Name Type Reset Description
31:25| RESERVED 31 2 RO 0x0 Reserved.
24 PU RwW 0x0 Pull up enable
23:17| RESERVED 23 1 RO 0x0 Reserved.
16 PD RwW Ox1 Pull downenable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.
Output Drive Strengthf¢r detailed data, refer to
the datasheet)
6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)
1: Full drive strength
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:2 RESERVED 4 2 RO 0x0 Reserved.
Output channel select
00: GPIO5
01: EPWR_TZ output for monitor
It can beselectedfrom EPWR_TZ0 or EPWR_T]
10 OCHSEL RW 0x0 10: PWM SOC output for monitor -
It is logic OR of PWM_SOCAO, PWM_SOCB(
PWM_SOCCO
11: ECAP APWM mode output
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4.4.2.7 GPIO6 Pin Control Register (GP106)

Table4-17: GPIO6 PiControl Register (GP106) Layout

GPIO6 (GPIO6 Pin Control Register)  Offset: 0x18  Default: 0x05000100
Access: PINMUXGPIO6
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-18: GPIO6 Pin Control Register (GP10O6) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x5 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW 0x0 Pull down enable
15:11| RESERVED 15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output DriveStrength for detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:3 RESERVED_ 4 3 RO 0x0 Reserved.

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

Channel select
00: GPIO6

1:0 OCHSEL RW 0x0 01: SPI0_SCLK
10: UART1_TXD
11: COMP_MON2
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4.4.2.8 GPIO7 Pin Control Register (GPIO7)

Table4-19: GPIO7 Pin Contrétegister (GP10O7) Layout

GPIO7 (GPIO7 Pin Control Register) Offset: 0xX1C  Default: 0x05000100
Access: PINMUXGPIO7
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-20: GPIO7 Pin Control Register (GP10O7) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x5 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW 0x0 Pull down enable
15:11| RESERVED 15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:3 RESERVED_ 4 3 RO 0x0 Reserved.

Dataloopback for UART1
2 LOOPBACK RW 0x0 0: Disable
1: Enable

Output channel select
00: GPIO7

1.0 OCHSEL RW 0x0 01: SPI0O_SFRM

10: UART1_RXD

11: COMP_MON3
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4.4.2.9 GPIO8 Pin Control Register (GP108)

Table4-21: GPIO8 Pin Contrétegister (GP108) Layout

GPIO8 (GPI0O8 Pin Control Register)  Offset: 0x20  Default: 0x05000100
Access: PINMUXGPIO8
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-22: GPIO8 Pin Control Register (GP108) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x5 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW 0x0 Pull down enable
15:11| RESERVED 15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:3 RESERVED_ 4 3 RO 0x0 Reserved.

Dataloopback for SP10 and CAN
2 LOOPBACK RW 0x0 0: Disable
1: Enable

Output channel select
00: GPIOS8

1:0 OCHSEL RW 0x0 01: SPI0O_MOSI

10: CAN_TXD

11: COMP_MON4
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4.4.2.10 GPIO9 Pin Control Register (GP109)

Table4-23: GPIO9 PilControl Register (GP109) Layout

GPIO9 (GPIO9 Pin Control Register)  Offset: 0x24  Default: 0x05000100
Access: PINMUXGPIO9
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-24: GPIO9 Pin Control Register (GP109) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x5 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW 0x0 Pull down enable
15:11| RESERVED 15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output DriveStrength for detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:3 RESERVED_ 4 3 RO 0x0 Reserved.

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

Output channel select
00: GPIO9

1:0 OCHSEL RW 0x0 01: SPI0O_MISO

10: CAN_RXD

11: COMP_MON5
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4.4.2.11 GPIO10 Pin Control Register (GP1010)

Table4-25. GPIO10 Pin Control Register (GP1010) Layout

GPIO10 (GPIO10 Pin Control Register) Offset: 0x28  Default: 0x0B000100
Access: PINMUXGPIO10
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-26: GPIO10 Pin Control Register (GP1010) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0xB Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RW 0x0 Pull down enable
15:12| RESERVED 15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:3 RESERVED_ 4 3 RO 0x0 Reserved.

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

Output channel select
00: GPIO10

1.0 OCHSEL RW 0x0 01: UARTO_TXD

10: PWMOA
11:12C_SCL
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4.4.2.12 GPIO11 Pin Control Register (GP1011)

Table4-27: GPIO11 Pin Control Register (GP1011) Layout

GPIO11 (GPIO11 Pin Control Register) Offset: 0x2C  Default: 0x0B0O00100
Access: PINMUXGPIO11
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-28: GPIO11 Pin Control Register (GP1011) Description

Bits FieldName Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0xB Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RW 0x0 Pull down enable
15:12| RESERVED_15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.
Output Drive Strengthf¢r detailed data, refer to
the datasheet)
6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)
1: Full drive strength
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:3 RESERVED_ 4 3 RO 0x0 Reserved.
Data loopback for UARTO
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Output channel select
00: GPIO11
1.0 OCHSEL RW 0x0 01: UARTO_RXD
10: PWMOB
11: 12C_SDA
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4.4.2.13 GPIO12 Pin Control Register (GP1012)

Table4-29: GPIO12 Pin Control Register (GP1012) Layout

GPI0O12 (GPIO12 Pin Control Register) Offset: 0x30  Default: 0x00000100
Access: PINMUXGPIO12
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
RESERVE STRENGT| DEGLITCH RESERVED OCHSEL

Table4-30: GPIO12 Pin Control Register (GP1012) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0x0 Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RwW 0x0 Pull down enable
15:10| RESERVED 15 1 RO 0x0 Reserved.
9:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.
Output Drive Strengthf¢r detailed data, refer to
the datasheet)
6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)
1: Full drive strength
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:2 RESERVED 4 2 RO 0x0 Reserved.
Output channel select
00: GPIO12
1:0 OCHSEL RW 0x0 01: SPI1_SCLK
10: PWM1A
11: PWM3A
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4.4.2.14 GPIO13 Pin Control Register (GP1013)

Table4-31: GPIO13 Pin Contr&tegister (GPIO13) Layout

GPI013 (GPIO13 Pin Control Register)  Offset: 0x34  Default: 0x00000100
Access: PINMUXGPIO13
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
RESERVE STRENGT| DEGLITCH RESERVED OCHSEL

Table4-32: GPIO13 Pin Control Register (GP1013) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0x0 Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RW 0x0 Pull down enable
15:10| RESERVED 15 1 RO 0x0 Reserved.

9:8 ICHEN RW 0x1 Input channel enable

7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:2 RESERVED 4 2 RO 0x0 Reserved.

Outputchannel select
00: GPIO13

1.0 OCHSEL RW 0x0 01: SPI1_SFRM

10: PWM1B

11: PWM3B
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4.4.2.15 GPIO14 Pin Control Register (GP1014)

Table4-33: GPIO14 Pin Control Register (GP1014) Layout

GPI1014 (GPI0O14 Pin Control Registédffset: 0x38  Default: 0x09000100
Access: PINMUXGPI1014
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-34: GPIO14 Pin Control Register (GP1014) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0x9 Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RW 0x0 Pull down enable
15:12| RESERVED 15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weakdrive strength gpproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:3 RESERVED_ 4 3 RO 0x0 Reserved.

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

Output channel select
00: GPIO14

1.0 OCHSEL RW 0x0 01: SPI1_MOSI

10: PWM2A
11:12C_SCL
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4.4.2.16 GPIO15 Pin Control Register (GP1015)

Table4-35. GPIO15 Pin Control Register (GP1015) Layout

GPIO15 (GPIO15 Pin ConRelgister)  Offset: 0x3C  Default: 0x09000100
Access: PINMUXGPIO15
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-36: GPIO15 Pin Control Register (GP1015) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0x9 Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RW 0x0 Pull down enable
15:12| RESERVED_15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.
Output Drive Strengthf¢r detailed data, refer to
the datasheet)
6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of

full drive strength)
1: Full drive strength

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

4:3 RESERVED_ 4 3 RO 0x0 Reserved.

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

Output channel select
00: GPIO15

1.0 OCHSEL RW 0x0 01: SPI1_MISO

10: PWM2B
11:12C_SDA
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4.4.2.17 GPIO16 Pin Control Register (GP1016)

Table4-37: GPIO16 Pin Control Register (GP1016) Layout

GPI016GPIO16 Pin Control Register)  Offset: 0x40  Default: 0x07000100
Access: PINMUXGPIO16
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-38: GPIO16 Pin Control Register (GP1016) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0x7 Pull upenable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RW 0x0 Pull down enable
15:12| RESERVED 15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed datarefer to
the datasheet)

6 STRENGTH RW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

Input deglitch

5 DEGLITCH RW 0x0 0: Disable

1: Enable

4:3 RESERVED_ 4 3 RO 0x0 Reserved.

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

Output channel select
00: GPIO16

1.0 OCHSEL RW 0x0 01: UART1_TXD

10: CAN_TXD

11: SPI1_SFRM
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4.4.2.18 GPIO17 Pin Control Register (GP1017)

Table4-39: GPIO17 Pin Control Regisig@PI017) Layout

GPIO17 (GPIO17 Pin Control Register)  Offset: 0x44  Default: 0x07000100
Access: PINMUXGPIO17
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-40: GPIO17 Pin Control Register (GP1017) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0x7 Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RW 0x0 Pull down enable
15:12| RESERVED 15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.
Output Drive Strengthf¢r detailed data, refer to
the datasheet)
6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)
1: Full drive strength
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:3 RESERVED_ 4 3 RO 0x0 Reserved.
Dataloopback for UART1 and CAN
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Output channel select
00: GPIO17
1:0 OCHSEL RW 0x0 01: UART1_RXD
10: CAN_RXD
11: SPI1_SCLK
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4.4.2.19 GPIO18 Pin Control Register (GP1018)

Table4-41: GPIO18 Pin Control Register (GP1018) Layout

GPI1018 (GPI1018 Pin Control Register) Offset: 0x48  Default: 0x00010100
Access: PINMUXGPIO18
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
RESERVE STRENGT| DEGLITCH RESERVED OCHSEL

Table4-42: GPIO18 Pin Control Register (GP1018) Description

Bits Field Name Type Reset Description
31:25| RESERVED 31 2 RO 0x0 Reserved.
24 PU RwW 0x0 Pull up enable
23:17| RESERVED 23 1 RO 0x0 Reserved.
16 PD RwW Ox1 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:2 RESERVED 4 2 RO 0x0 Reserved.

Output channel select

00: GPIO18

01: PWM_SOC output for monitor
1:0 OCHSEL RW 0x0 It is logic OR of PWM_SOCAO, PWM_SOCB(
PWM_SOCCO

10: PWM_SYNC output for monitor
11: ECAP APWM mode output
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4.4.2.20 GPIO19 Pin Contrétegister (GP1019)

Table4-43: GPIO19 Pin Control Register (GP1019) Layout

GPI1019 (GPIO19 Pin Control Register) Offset: 0x4C  Default: 0x00000100
Access: PINMUXGPIO19
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
RESERVE STRENGT| DEGLITCH RESERVED OCHSEL

Table4-44: GPIO19 Pin Control Register (GPIOR6)cription

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x0 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RwW 0x0 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:2 RESERVED 4 2 RO 0x0 Reserved.

Output channel select

00: GPIO19

1.0 OCHSEL RW 0x0 01: PWM2B

10: PWMOA

11: ECAP APWM mode output
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4.4.2.21 GPIO20 Pin Control Register (GP1020)

Table4-45. GPIO20 Pin Control Register (GP1020) Layout

GPI020 (GPIO20 Pin Control Register) Offset: 0xX50  Default: 0x00000100
Access: PINMUXGP1020
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
RESERVE STRENGT| DEGLITCH RESERVED OCHSEL

Table4-46: GPIO20 Pin Control Register (GP1020) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x0 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RwW 0x0 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:2 RESERVED 4 2 RO 0x0 Reserved.

Output channel select

00: GPI020

1.0 OCHSEL RW 0x0 01: PWM2A

10: PWM1A

11: ECAP APWM mode output
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4.4.2.22 GPIO21 Pin Control Register (GP1021)

Table4-47: GPIO21 Pin Contr&tegister (GPI021) Layout

GPI021 (GPIO21 Pin Control Register)  Offset: 0x54  Default: 0x00000100
Access: PINMUXGPI021
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
RESERVE STRENGT| DEGLITCH RESERVED OCHSEL

Table4-48: GPIO21 Pin Control Register (GP1021) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x0 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RwW 0x0 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detaileddata, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:2 RESERVED 4 2 RO 0x0 Reserved.

Output channel select

00: GPIO21

1.0 OCHSEL RW 0x0 01: PWM1B

10: PWM2A

11: ECAP APWM mode output
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4.4.2.23 GPIO22 Pin Control Register (GP1022)

Table4-49: GPIO22 Pin Control Register (GP1022) Layout

GPI1022 (GPI022 Pin Control Register) Offse®  Default: 0x00000100
Access: PINMUXGP1022
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
RESERVE STRENGT| DEGLITCH RESERVED OCHSEL

Table4-50: GPIO22 Pin Control Register (GP1022) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x0 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RwW 0x0 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drivestrength @pproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:2 RESERVED 4 2 RO 0x0 Reserved.

Output channel select

00: GPI0O22

1.0 OCHSEL RW 0x0 01: PWM1A

10: PWMOB

11: ECAP APWMode output
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4.4.2.24 GPIO23 Pin Control Register (GP1023)

Table4-51: GPIO23 Pin Control Register (GP1023) Layout

GPI1023 (GPI1023 Pin Control Register) Offset: 0X5C  Default: 0x00000100
AccessPINMUX>GPI023
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
RESERVE STRENGT| DEGLITCH RESERVED OCHSEL

Table4-52: GPIO23 Pin Control Register (GP1023) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x0 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RwW 0x0 Pulldown enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:2 RESERVED 4 2 RO 0x0 Reserved.

Output channel select

00: GPI1023

1.0 OCHSEL RW 0x0 01: PWMOB

10: PWM1B

11: ECAP APWM mode output
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4.4.2.25 GPIO24 Pin Contrétegister (GP1024)

Table4-53: GPIO24 Pin Control Register (GP1024) Layout

GP1024 (GPI1024 Pin Control Register) Offset: 0x60  Default: 0x00000100
Access: PINMUXGP1024
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
RESERVE STRENGT| DEGLITCH RESERVED OCHSEL

Table4-54: GP1024 Pin Control Register (GPIOR2d3}cription

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x0 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RwW 0x0 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:2 RESERVED 4 2 RO 0x0 Reserved.

Output channel select

00: GPIO24

1.0 OCHSEL RW 0x0 01: PWMOA

10: PWM2B

11: ECAP APWM mode output
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4.4.2.26 GPIO25 Pin Control Register (GP1025)

Table4-55. GPIO25 Pin Control Register (GP1025) Layout

GPI025 (GPI0O25 Pin Control Register) Offset: 0x64  Default: 0xOF000100
Access: PINMUXGPI1025
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 LOOPBAC OCHSEL

Table4-56: GPIO25 Pin Control Register (GP1025) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW OxF Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RwW 0x0 Pull down enable
15:12| RESERVED 15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x1 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RwW 0x0 0: Disable
1: Enable
4:3 RESERVED 4 3 RO 0x0 Reserved.
Data loopback for UART1 and CAN
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Outputchannel select
00: GPIO25
1:0 OCHSEL RW 0x0 01: UART1_TXD
10: CAN_TXD
11:12C_SCL
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4.4.2.27 GPIO26 Pin Control Register (GP1026)

Table4-57: GPIO26 Pin Control Register (GP1026) Layout

GPI1026 (GP1026 Pin Control Registédffset: 0x68  Default: 0xOF000100
Access: PINMUXGPI026
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 LOOPBAC OCHSEL

Table4-58: GPIO26 Pin Control Register (GP1026) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW OxF Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RwW 0x0 Pull down enable
15:12| RESERVED 15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x1 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RwW 0x0 0: Disable
1: Enable
4:3 RESERVED 4 3 RO 0x0 Reserved.
Data loopback for UART1 and CAN
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Output channel select
00: GPIO26
1:0 OCHSEL RW 0x0 01: UART1_RXD
10: CAN_RXD
11: 12C_SDA
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4.4.2.28 GPIO27 Pin Control Register (GP1027)

Table4-59: GPIO27 Pin Control Register (GP1027) Layout

GPI1027 (GPIO27 Pin Control Register) Offset: 0x6C  Default: 0x00010100
Access: PINMUXGPIO27
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
Table4-60: GPIO27 Pin Control Register (GP1027) Description
Bits Field Name Type Reset Description
31:25| RESERVED 31 2 RO 0x0 Reserved.
24 PU RwW 0x0 Pull up enable
23:17| RESERVED 23 1 RO 0x0 Reserved.
16 PD RwW Ox1 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x1 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:0 RESERVED 4 0 RO 0x0 Reserved.
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4.4.2.29 GPIO28 Pin Control Register (GP1028)

Table4-61. GPIO28 Pin Control Register (GP1028) Layout

GPI1028 (GP1028 Pin Control Register) Offset: 0x70  Default: 0x00010001
Access: PINMUXGPI1028
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

Table4-62: GPIO28 Pin Control Register (GP1028) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x0 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW Ox1 Pull down enable
15:11| RESERVED 15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RwW 0x0 0: Disable
1: Enable
4:2 RESERVED 4 2 RO 0x0 Reserved.
Output channel select
00: GPI1O28
1:0 OCHSEL RW 0x1 01: ANA_IN5
10: SPI1_SCLK
11: PWM SOCA outptdr monitor

1480f 972 ©2025Spintrol Electronid@echnology (Shanghai) Co., Ltd.



SPIN TROL
RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

4.4.2.30 GPIO29 Pin Control Register (GP1029)

Table4-63: GPIO29 Pin Control Register (GP1029) Layout

GPI1029 (GPIO29 Pin Control Register) Offset: 0x74  Default: 0x00010001
AccessPINMUX>GPI029
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

Table4-64: GPIO29 Pin Control Register (GP1029) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x0 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW Ox1 Pulldown enable
15:11| RESERVED 15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RwW 0x0 0: Disable
1: Enable
4:2 RESERVED 4 2 RO 0x0 Reserved.
Output channel select
00: GPIO29
1:0 OCHSEL RW 0x1 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)

Table4-65. GPIO30 Pin Control RegisigPI030) Layout

GPIO30 (GPIO30 Pin Control Register) Offset: 0x78  Default: 0x00010001
Access: PINMUXGPI0O30
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 LOOPBAC OCHSEL

Table4-66: GPIO30 Pin Control Register (GP1IO30) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x0 Pull upenable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW Ox1 Pull down enable
15:11| RESERVED 15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RwW 0x0 0: Disable
1: Enable
4:3 RESERVED 4 3 RO 0x0 Reserved.
Data loopback for SPI1
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Output channel select
00: GPIO30
1:0 OCHSEL RW 0x1 01: ANA_IN7
10: SPI1_MOSI
11: PWM SOCC output foronitor
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4.4.2.32 GPIO31 Pin Control Register (GP1031)

Table4-67: GPIO31 Pin Control Register (GP1031) Layout

GPI0O31 (GPIO31 Pin Control Register) Offset: 0x7C  Default: 0x00010001
AccessPINMUX>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 LOOPBAC OCHSEL

Table4-68: GPIO31 Pin Control Register (GP1031) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x0 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW Ox1 Pulldown enable
15:11| RESERVED 15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RwW 0x0 0: Disable
1: Enable
4:3 RESERVED 4 3 RO 0x0 Reserved.
Data loopback for SPI1
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Output channel select
00: GPIO31
1:0 OCHSEL RW 0x1 01: ANA_IN8
10: SPI1_MISO
11: PWM_SYNC output for monitor
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4.4.2.33 GPIO32 Pin Control Register (GP1032)

Table4-69: GPIO32 Pin Control Register (GP1032) Layout

GPI0O32 (GPIO32 Pin Control Register) Offset: 0x80  Default: 0x07000100
Access: PINMUXGPI032
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-70: GPIO32 Pin Control Register (GP1032) Description

Bits FieldName Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x7 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW 0x0 Pull down enable
15:11| RESERVED 15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:3 RESERVED_ 4 3 RO 0x0 Reserved.

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

Output channel select
00: GPI032

1.0 OCHSEL RW 0x0 01: UART1_TXD

10: 12C_SCL

11: COMP_MONG6
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4.4.2.34 GPIO33 Pin Control Register (GPIO33)

Table4-71. GPIO33 Pin Control Register (GP1I033) Layout

GPIO33 (GPIO33 Pin Control Register) Offset: 0x84  Default: 0x07000100
Access: PINMUXGPIO33
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-72: GPIO33 Pin Control Register (GP1033) Description

Bits FieldName Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x7 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW 0x0 Pull down enable
15:11| RESERVED_15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.
Output Drive Strengthf¢r detailed data, refer to
the datasheet)
6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)
1: Full drive strength
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:3 RESERVED_ 4 3 RO 0x0 Reserved.
Data loopback for UART1
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Output channel select
00: GPIO33
1.0 OCHSEL RW 0x0 01: UART1 _RXD
10: I2C_SDA
11: COMP_MON?7
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4.4.2.35 GPIO34 Pin Control Register (GP1034)

Table4-73: GPIO34 Pin Control Register (GP1034) Layout

GPI1034 (GPIO34 Pin Control Register) Offset: 0x88  Default: 0x07000100
Access: PINMUXGP1034
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-74: GPIO34 Pin Control Register (GP1034) Description

Bits FieldName Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x7 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW 0x0 Pull down enable
15:11| RESERVED 15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.

Output Drive Strengthf¢r detailed data, refer to
the datasheet)

6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)

1: Full drive strength

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

4:3 RESERVED_ 4 3 RO 0x0 Reserved.

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

Output channel select

00: GPI1034

1.0 OCHSEL RW 0x0 01: CAN_TXD

10: 12C_SCL

11: EPWR_TZO0 output for monitor
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4.4.2.36 GPIO35 Pin Control RegistgP1035)

Table4-75. GPIO35 Pin Control Register (GP1035) Layout

GPIO35 (GPIO35 Pin Control Register)  Offset: 0x8C  Default: 0x07000100
Access: PINMUXGPIO35
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
RESERVE STRENGT| DEGLITCH RESERVED LOOPBAC OCHSEL

Table4-76: GPIO35 Pin Control RegistgPI035) Description

Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
26:24 PU RwW 0x7 Pull up enable
23:19| RESERVED 23 1 RO 0x0 Reserved.
18:16 PD RW 0x0 Pull down enable
15:11| RESERVED_15 1 RO 0x0 Reserved.
10:8 ICHEN RW 0x1 Input channel enable
7 RESERVED_7 | RO 0x0 Reserved.
Output Drive Strengthf¢r detailed data, refer to
the datasheet)
6 STRENGTH RwW 0x0 0: Weak drive strengthapproximately 1/10 of
full drive strength)
1: Full drive strength
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:3 RESERVED_ 4 3 RO 0x0 Reserved.
Data loopback for CAN
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Output channel select
00: GPIO35
1.0 OCHSEL RW 0x0 01: CAN_RXD
10: I2C_SDA
11: EPWR_TZ1 output fioronitor
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4.4.2.37 GPIO36 Pin Control Register (GPIO36)

Table4-77: GPIO36 Pin Control Register (GP1IO36) Layout

GPI036 (GPIO36 Pin Control Register) Offset: 0x90  Default: 0x09000001
AccessPINMUX>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 LOOPBAC OCHSEL

Table4-78: GPIO36 Pin Control Register (GP1I0O36) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0x9 Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RwW 0x0 Pulldown enable
15:12| RESERVED 15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:3 RESERVED 4 3 RO 0x0 Reserved.
Data loopback for UART1
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Output channel select
00: GPIO36
1:0 OCHSEL RW 0x1 01: ANA_IN9_PHU
10: SPI1_SCLK
11: UART1_TXD
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4.4.2.38 GPIO37 Pin Control Register (GP1037)

Table4-79: GPIO37 Pin Control Register (GP1037) Layout

GPI037 (GPIO37 Pin Control Register) Offset: 0x94  Default: 0x09000001
Access: PINMUXGPIO37
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 LOOPBAC OCHSEL

Table4-80: GPIO37 Pin Control Register (GP1037) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0x9 Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RwW 0x0 Pull down enable
15:12| RESERVED 15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RW 0x0 0: Disable
1: Enable
4:3 RESERVED 4 3 RO 0x0 Reserved.
Data loopback for UART1
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Outputchannel select
00: GPIO37
1:0 OCHSEL RW 0x1 01: ANA_IN10_PHV
10: SPI1_SFRM
11: UART1_RXD
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4.4.2.39 GPIO38 Pin Control Register (GP1038)

Table4-81: GPIO38 Pin Control Register (GP1038) Layout

GPI0O38 (GPIO38 Pin ConRelgister)  Offset: 0x98  Default: 0x09000001
Access: PINMUXGPIO38
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 LOOPBAC OCHSEL

Table4-82: GPIO38 Pin Control Register (GP1038) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0x9 Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RwW 0x0 Pull down enable
15:12| RESERVED 15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RwW 0x0 0: Disable
1: Enable
4:3 RESERVED 4 3 RO 0x0 Reserved.
Data loopback for SPI1 and CAN
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Output channel select
00: GPIO38
1:0 OCHSEL RW 0x1 01: ANA_IN11 PHW
10: SPI1_MOSI
11: CAN_TXD

1580f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.



SPIN TROL
RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

4.4.2.40 GPIO39 PiControl Register (GP1039)

Table4-83: GPIO39 Pin Control Register (GP1039) Layout

GPI0O39 (GPIO39 Pin Control Register) Offset: 0xX9C  Default: 0x09000001
Access: PINMUXGPIO39
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 LOOPBAC OCHSEL

Table4-84: GPIO39 Pin Control RegistgPI1039) Description

Bits Field Name Type Reset Description
31:28| RESERVED 31 2 RO 0x0 Reserved.
27:24 PU RwW 0x9 Pull up enable
23:20| RESERVED 23 2 RO 0x0 Reserved.
19:16 PD RwW 0x0 Pull down enable
15:12| RESERVED 15 1 RO 0x0 Reserved.
11:8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RwW 0x0 0: Disable
1: Enable
4:3 RESERVED 4 3 RO 0x0 Reserved.
Data loopback for SPI1 and CAN
2 LOOPBACK RW 0x0 0: Disable
1: Enable
Output channel select
00: GPIO39
1:0 OCHSEL RW 0x1 01: ANA_IN12_PHC
10: SPI1_MISO
11: CAN_RXD
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4.4.2.41 GPIO40 Pin Control Register (GP1040)

Table4-85: GPIO40 Pin Control RegisigP1040) Layout

GPI1040 (GPI0O40 Pin Control Register)  Offset: 0XAO  Default: 0x00010001
Access: PINMUXGP1040
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

Table4-86: GPIO40 Pin Control Register (GP1040) Description

Bits Field Name Type Reset Description
31:26| RESERVED_31 2 RO 0x0 Reserved.
25:24 PU RwW 0x0 Pull upenable
23:18| RESERVED 23 1 RO 0x0 Reserved.
17:16 PD RwW Ox1 Pull down enable
159 | RESERVED_ 15 { RO 0x0 Reserved.
8 ICHEN RW 0x0 Input channel enable
Output driving strength
00: 5mA
7.6 STRENGTH RW 0x0 01: 10mA
10: 15mA
11: 20mA
Input deglitch
5 DEGLITCH RwW 0x0 0: Disable
1: Enable
4:1 RESERVED 4 1 RO 0x0 Reserved.
Output channel select
0 OCHSEL RW 0x1 0: GPIO40
1: ANA_IN13
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4.4.2.42 Comparator Output Monitor Control Re

gister (COMPMONCTL)

Table4-87: Comparator Output Monitor Control Register (COMPMONCTL) Layout

COMPMONCTL (Comparator Output Monitor Control Register)  Offset: 0xA4  Default:
0x76543210
Access: PINMUXCOMPMONCTL

31 30 29 28 27 26 25 24
RESERVE SRC7 RESERVE SRC6

23 22 21 20 19 18 17 16
RESERVE SRC5 RESERVE SRC4

15 14 13 12 11 10 9 8
RESERVE SRC3 RESERVE SRC2

7 6 5 4 3 2 1 0
RESERVE SRC1 RESERVE SRCO

Table4-88: Comparator Output Monitor Control Register (COMPMONCTL) Description

Bits

Field Name

Type

Reset

Description

31

RESERVED_31

RO

0x0

Reserved.

30:28

SRC7

RW

Ox7

COMP output monitor 7 source select
000: COMPOL output

001:COMPOH output

010: PHCOMPU original output

011: PHCOMPYV original output

100: PHCOMPW original output

101: PHCOMPU filtered output

110: PHCOMPYV filtered output

111: PHCOMPW filtered output

27

RESERVED_27

RO

0x0

Reserved.

26:24

SRC6

RW

0x6

COMPoutput monitor 6 source select
000: COMPOL output

001: COMPOH output

010: PHCOMPU original output

011: PHCOMPYV original output

100: PHCOMPW original output
101: PHCOMPU filtered output

110: PHCOMPYV filtered output

111: PHCOMPW filtered output

23

RESERVED_23

RO

0x0

Reserved.

22:20

SRC5

RW

0x5

COMP output monitor 5 source select
000: COMPOL output

001: COMPOH output

010: PHCOMPU original output

011: PHCOMPYV original output

100: PHCOMPW original output
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Bits

Field Name

Type

Reset

Description

101: PHCOMPU filtered output
110: PHCOMPAMtered output
111: PHCOMPW filtered output

19

RESERVED_19

RO

0x0

Reserved.

18:16

SRC4

RW

Ox4

COMP output monitor 4 source select
000: COMPOL output

001: COMPOH output

010: PHCOMPU original output

011: PHCOMPYV original output

100: PHCOMPWtiginal output

101: PHCOMPU filtered output

110: PHCOMPYV filtered output

111: PHCOMPW filtered output

15

RESERVED_15

RO

0x0

Reserved.

14:12

SRC3

RW

0x3

COMP output monitor 3 source select
000: COMPOL output

001: COMPOH output

010: PHCOMPUriginal output

011: PHCOMPYV original output

100: PHCOMPW original output

101: PHCOMPU filtered output

110: PHCOMPYV filtered output

111: PHCOMPW filtered output

11

RESERVED_11

RO

0x0

Reserved.

10:8

SRC2

RW

0x2

COMP output monitor 2 source select
000: COMPOL output

001: COMPOH output

010: PHCOMPU original output

011: PHCOMPYV original output

100: PHCOMPW original output

101: PHCOMPU filtered output

110: PHCOMPYV filtered output

111: PHCOMPW filtered output

RESERVED_7

RO

0x0

Reserved.

6:4

SRC1

RW

Ox1

COMP output monitor 1 source select
000: COMPOL output

001: COMPOH output

010: PHCOMPU original output

011: PHCOMPYV original output

100: PHCOMPW original output

101: PHCOMPU filtered output

110: PHCOMPYV filtered output

111: PHCOMPW filtered output

RESERVED_3

RO

0x0

Reserved.
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Bits

Field Name

Type

Reset

Description

2.0

SRCO

RW

0x0

COMP output monitor O source select

000:
001:
010:
011:
100:
101:
110:
111:

COMPOL output

COMPOH output
PHCOMPU original output
PHCOMPV original output
PHCOMPW original output
PHCOMPU filtered output
PHCOMPHItered output
PHCOMPW filtered output

4.4.2.43 PINMUX Register WritAllow Key Register (PINMUXREGKEY)

Table4-89: PINMUX Register Writdllow Key Register (PINMUXREGKEY) Layout

PINMUXREGKEY (PINMRegister WriteAllow Key Register)  Offset: 0OXA8  Default: 0x1ACC
Access: PINMUXPINMUXREGKEY
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

Table4-90: PINMUX Register Writdllow Key Register (PINMUXREGKEY) Description

Bits

Field Name

Type

Reset

Description

31:0

KEY

RW

O0x1ACCESS5

Write OxLACCES51 to unlock protected pinmu
registers
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4.4.3 GPIOregister map
Table4-91: GPIO Module Base Address
Peripheral Module Base Address
GPIO 0x4000 1200
Table4-92: 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 Registef{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 (| 0x00000000
GCRE 0x080 | GPIO Pin Bitwise Clear Rising Edge Detect Enable Register n 0x00000000
GFER 0x090 | GPIO Pin Falling Edge Detect Enable Register n ([0:1]) 0x00000000
GSFE O0xOAO0 | GPIO Pin Bitwise Set Falling Edge Detect Enable Register n { 0x00000000
GCFE 0x0BO | GPIO Pin Bitwise Clear Falling Edge Detect Enable Register n| 0x00000000
GRERAWIF 0x0C0| GPIO Pin Rising Edge Detect Interrupt Raw Flag Register n (| 0x00000000
GFERAWIR 0x0D0| GPIO Pin Falling Edge Detect Interrupt Raw Flag Register n ( 0x00000000
GREIF | OXOEO | GPIO Pin Rising Edge Triggered Interrupt Flag Register n ([0] 0x00000000
GFEIF | OXOFO | GPIO Pin Falling Ed@eggerednterrupt Flag Register n ([0:1]) | 0x00000000
GREIE 0x100| GPIO Pin Rising Edge Triggered Interrupt Enable Register n { 0x00000000
GFEIE 0x110| GPIO Pin Falling Edge Triggered Interrupt Enable Register n { 0x00000000
GREIC | 0x120| GPIO Pin Rising Edge Triggered Interrupt Clear Regidtd]) | 0x00000000
GFEIC | 0x130| GPIO Pin Falling Edge Triggered Interrupt Clear Register n ([{ 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 | Ox1A0| GPIO Pin Level Detect Interrupt Raw Flag Register n ([0:1]) | 0x00000000
GLIF 0x1BO0| GPIO Pin Lewdlriggered Interrupt Flag Register n ([0:1]) 0x00000000
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Register | Offset Description Reset Value
GLIE 0x1CO| GPIO Pin Levdlriggered Interrupt Enable Register n ([0:1]) 0x00000000
GLIC 0x1DO0| GPIO Pin Levdlriggered Interrupt Clear Register n ([0:1]) 0x00000000

GLIFRT | OX1EO| GPIO Pin Lewvdlriggered Event Force Register n ([0:1]) 0x00000000

GGRAWIF | Ox1FO0| GPIO Global Interrupt Raw Flag Register 0x00000000
GGIF O0x1F4| GPIO Global Interrupt Flag Register 0x00000000
GGIC 0x1F8| GPIO Global Interrupt Clear Register 0x00000000

GPIOREGKEH 0x1FC GPIO Register Writallow Key Register 0x1ACCES55

Note:

Registers marked with &re write-allowed only when the GPIOREGKEY = Ox1ACCES551.
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4.4.4

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

GPIO registers

Table4-93: GPIO Pin Level Register n ([0:1]) (GPLR) Layout

GPLR (GPIO Pin Level Register n ([0:1]) )
Access: GPISGPLR Offset: 0000 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 4 3 2 1 0
VAL
Table4-94: GPIO Pin Level Register n ([0:1]) (GPLR) Description
Bits Field Name Type Reset Description
GPIO pin leve
0: Write a 0 sets the pin level to low
31:0 VAL RW 0x0 Read a 0 indicates current pin level is low
1: Write a 1sets 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)

Table4-95: GPIO Pin Output Set Register n ([0:1]) (GSLR) Layout

GSLR (GPIO Rutput Set Register n ([0:1]) )
Access: GPISGSLR Offset: 0010 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

Table4-96: GPIO Pin Output Set Register n ([0:1]) (GSLR) Description

Bits | Field Name | Type | Reset Description
Set GPIO output to high
31:.0 VAL W1S | O0xO0 | 0: Write a 0 has no effect and always reads back 0
1: Write a 1sets output to high. This bit is selfleared to 0
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4.4.4.3 GPIO Pin Output Clear Register n ([0:1]) (GCLR)

Table4-97: GPIO Pin Output Clear Registe([0:1]) (GCLR) Layout

GCLR (GPIO Pin Output Clear Registi).1])
Access: GPISGCLR Offset: 020 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

Table4-98: GPIO Pin Output Clear Registe([0:1]) (GCLR) Description

Bits | Field Name | Type | Reset Description
ClearGPIO output tdow
31:.0 VAL WI1C | 0OxO | 0: Write a 0 has no effect and always reads back 0
1: Write a 1 sets output tiow. This bit is sel€leared to 0
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4.4.4.4 GPIO Pin Direction Register n ([0:1]) (GPDR)

Table4-99: GPIO Pin Direction Register n ([0:1]) (GPDR) Layout

GPDR (GPIO Pin Directkeagister n ([0:1]))
Access: GPISGPDR Offset: 030 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

Table4-100. GPIO Pin Direction Register n ([0:1]) (GPDR) Description

Bits Field Name Type Reset Description
Set GPIO direction

31:0 VAL RW 0x0 | 0: Set GPIO as input
1: Set GPIO as output
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4.4.45 GPIO Pin Bitwise Set Directidegister n ([0:1]) (GSDR)

Table4-101 GPIO Pin Bitwise Set Direction Register n ([0:1]) (GSDR) Layout

GSDR (GPIO Pin Bitwise Set Direction Register n ([0:1]) )
Access: GPISGSDR Offset: 0040 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

Table4-102 GPIO Pin Bitwise Set Directidtegister n ([0:1]) (GSDR) Description

Bits Field Name Type | Reset Description
Set GPDR register bit

310 VAL W1S | 0xO | 0: Write a 0 has no effect and always reads back
1: Write a 1 sets GPDR bit. This bit is-slelared to 0
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4.4.4.6 GPIO Pin Bitwis€lear Direction Register n ([0:1]) (GCDR)

Table4-103 GPIO Pin Bitwise Clear Direction Register n ([0:1]) (GCDR) Layout

GCDR (GPIO Pin Bitwise Clear Direction Register n ([0:1]))
Access: GPISGCDR Offset: 050 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

Table4-104: GPIO Pin Bitwise Cle&irection Register n ([0:1]) (GCDR) Description

Bits Field Name Type | Reset Description

Clear GPDR register bit

31:0 VAL W1C | 0Ox0 | 0: Write a 0 has no effect and always reads back 0
1: Write a 1 clears GPDR bit. This bit isdefired to 0
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4.4.4.7 GPIO PiRising Edge Detect Enable Register n ([0:1]) (GRER)

Table4-105. GPIO Pin Rising Edge Detect Enable Register n ([0:1]) (GRER) Layout

GRER (GPIO Pin Rising Edge Detect Enable Register n ([0:1]))
Access: GPISGRER Offset: 0060 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

Table4-106: GPIO Pin Rising Edge Detect Enable Register n ([0:1]) (GRER) Description

Bits Field Name Type Reset Description
Enable GPIO rising edge detection
31:0 VAL RW Ox0 | 0: Disable
1: Enable
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4.4.4.8 GPIO Pin Bitwise Set Rising Ed¥gtect Enable Register n ([0:1]) (GSRE)

Table4-107: 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: GPISGSRE Offset: 0070 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

Table4-108 GPIO Pin Bitwise Set Rising Edge Detect Enable Register n ([0:1]) (GSRE) Description

Bits Field Name Type | Reset Description
Set GRER register bit

310 VAL W1S | 0xO | 0: Write a 0 has no effect and always reads back
1: Write a 1 sets GRER bit. This bit is-sleléred to 0
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4.4.4.9 GPIO Pin Bitwise Clear Rising Edge Detect Enable Register n ([0:1]) (GCRE)

Table4-109: GPIO Pin Bitwise Clear Rising Edge Detect ErRédgster n ([0:1]) (GCRE) Layout

GCRE (GPIO Pin Bitwise Clear Rising Edge Detect Enable Register n ([0:1]))
Access: GPISGCRE Offset: 0080 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

Table4-110. GPIO Pin Bitwise Clear Rising Edge Detect Enable Register n ([0:1]) (GCRE) Description

Bits Field Name Type | Reset Description
Clear GRER register bit

31:0 VAL wicC 0x0 | 0: Write a 0 has no effect and always reads back 0
1: Write a 1 clears GRER bit. This bit isde#red to 0
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4.4.4.10 GPIO Pin Falling Edge Detect Enable Register n ([0:1]) (GFER)

Table4-111: GPIO Pin Falling Edge Detect Enable Register n ([0:1]) (GFER) Layout

GFER (GPIO Pin Falling Edge Detect Enable Register n ([0:1]))
Access: GPISGFER Offset: 090 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

Table4-112 GPIO Pin Falling Edge Detect Enable Register n ([0:1]) (GFER) Description

Bits FieldName Type Reset Description
Enable GPIO falling edge detection
31:0 VAL RW Ox0 | 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)

Table4-113 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: GPIOGSFE Offset: 00A0 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

Table4-114: GPIO Pin Bitwise Set Falling Edge Detect Enable Regigi@rlf) (GSFE) Description

Bits Field Name Type | Reset Description
Set GFER register bit

31:0 VAL W1S | 0xO | 0: Write a 0 has no effect and always reads back
1: Write a 1 sets GFER bit. This bit iscelired to 0
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4.4.4.12 GPIO Pin Bitwise Clear Fallirgge Detect Enable Register n ([0:1]) (GCFE)

Table4-115. 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: GPISGCFE Offset: 00BO 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

Table4-116: GPIO Pin Bitwise Clear Falling Edge Detect Enable Register n ([0:1]) (GCFE) Description

Bits Field Name Type | Reset Description
Clear GFER reqister bit

31:0 VAL W1C | OxO | 0: Write a 0 has no effect and always reads back 0
1: Write a 1 clear GFER bit. This bit is-skdéared to O
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4.4.4.13 GPIO Pin Rising Edge Detect Interrupt Raw Flag Register n ([0:1]) (GRERAWIF)

Table4-117: GPIO Pin Rising Edge Detect Interrupt Raw Ragister n ([0:1]) (GRERAWIF) Layout

GRERAWIF (GPIO Pin Rising Edge Detect Interrupt Raw Flag Register n ([0:1]))
Access: GPISGRERAWIF Offset: 00CO 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

Table4-118 GPIO Pin Rising Edge Detect Interrupt Raw Flag Register n ([0:1]) (GRERAWIF) Description
Bits Field Name Type Reset

Description
GPIO rising edgeventflag

0: No detected rising edge dhe GPIO
1: Rising edge otine GPIO was detected

31:0 VAL RO 0x0
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4.4.4.14 GPIO Pin Falling Edge Detect Interrupt Raw Flag Register n ([0:1]) (GFERAWIF)

Table4-119 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: GPISGFERAWIF Offset: 00DO 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

Table4-120: GPIO Pin Falling Edge Detect Interrupt Raw Ragister n ([0:1]) (GFERAWIF) Description

Bits Field Name Type Reset Description

GPIO falling edgeventflag

31:.0 VAL RO 0x0 | 0: No detected falling edge ahe GPIO
1: Falling edge othe GPIO was detected
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4.4.4.15 GPIO Pin Rising Edge Triggeheterrupt Flag Register n ([0:1]) (GREIF)

Table4-121: 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: GPIOGREIF Offset: 00EO 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

Table4-122 GPIO Pin Rising Edge Triggered Interrupt Flag Register n ([0:1]) (GREIF) Description

Bits Field Name | Type | Reset Description

LatchedGPIO rising edge triggered interrupt flag

31:0 VAL RO 0x0 | 0: The interrupt does nobccur 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)

Table4-123 GPIO Pin Falling Ed@eiggeredinterrupt Flag Register n ([0:1]) (GFEIF) Layout

GFEIF (GPIO Pin Falling Ebgggerednterrupt Flag Register n ([0:1]))
Access: GPISGFEIF Offset: 0XFO0 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

Table4-124: GPIO Pin Falling Ed@eiggeredinterrupt Flag Register n ([0:1]) (GFEIF) Description
Bits Field Name | Type | Reset Description

LatchedGPIO falling edgeiggeredinterrupt flag

0: The interrupt does not occur for the GPIO
1: The interrupt occurred for the GPIO

31:0 VAL RO 0x0
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4.4.4.17 GPIO Pin Rising Edge Triggered Interrupt Enable Register n ([0:1]) (GREIE)

Table4-125. 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: GPISGREIE 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

Table4-126: GPIO Pin Rising Edge Triggered Interrupt Enable Register n ([0:1]) (GREIE) Description

Bits Field Name Type Reset Description

GPIO rising edge triggered interrupt enable
31:0 VAL RW 0x0 | 0: Disable

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

Table4-127: 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: GPISGFEIE 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

Table4-128 GPIO Pin Falling Edge Triggered Interrupt Enable Register n ([0:1]) (GFEIE) Description

Bits Field Name Type Reset Description

GPIO falling edge triggered interrupt enable
31:0 VAL RW 0x0 0: Disable

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

Table4-129: GPIO Pin Rising Edge Triggered Interrupt Clear Regisféx1]) (GREIC) Layout

GREIC (GPIO Wising Edge Triggered Interrupt Clear Regisi§d:1])
Access: GPISGREIC 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

Table4-130. GPIO Pin Rising Edge Triggered Interrupt Clear Regis{éx1]) (GREIC) Description

Bits | Field Name | Type | Reset Description
Clear latched rising edge triggeredent andinterrupt flag
31:0 VAL wic | oxo 0: Wr?te a 0 has no effect and alwayg reads back 0. .
1: Write a 1 clears the GRERAWIF bit and GREIF bit.
This bit is seltleared to 0.
1840f 972
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4.4.4.20 GPIO Pin Falling Edge Triggered Interrupt Clear Register n ([0:1]) (GFEIC)

Table4-131: 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: GPISGFEIC 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

Table4-132 GPIO Pin Falling Edge Triggehetérrupt Clear Register n ([0:1]) (GFEIC) Description

Bits | Field Name | Type | Reset Description

Clear latched falling edge triggeredent andinterrupt flag

31:0 VAL wic | oxo 0: Wr?te a 0 has no effect and aIways reads back 0
1: Write a 1 clears th6 FERAWIF bit and GFEIF bit
This bit is sel€leared to O.
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4.4.4.21 GPIO Pin Rising Edge Event Force Register n ([0:1]) (GREIFRC)

Table4-133 GPIO Pin Rising Edge Event Force Register n ([0:1]) (GREIFRC) Layout

GREIFRC (GPIO Pin Rising Edge Event Force Register n ([0:1]))
Access: GPISGREIFRC 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

Table4-134: GPIO Pin Rising Edge Event Force Register n ([0:1]) (GREIFRC) Description

Bits Field Name Type | Reset Description
Force GPIO rising edge event
31:0 VAL W1S Ox0 0: Wr!te a0 has neffe.ctl and always reads back (
1: Write a 1 forces a rising edge event on GPIO.
This bit is seltleared to 0.
1860f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.



SPIN TROL
RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

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

Table4-135. GPIO Pin Falling Edge Event Force Register n ([0:1]) (GFEIFRC) Layout

GFEIFRC (GPIO Pin Falling Edge Event Force Register n ([0:1]))
Access: GPISGFEIFRC 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

Table4-136. GPIO Pin Falling Edge Event Force Register n ([0:1]) (GFEIFRC) Description

Bits Field Name Type | Reset Description

Force GPIO falling edge event

31:0 VAL W1S Ox0 0: Wr?te a0hasno effec;t and always reads back
1: Write a 1 forces a falling edge event on GPIO.
This bit is seltleared to 0.
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4.4.4.23 GPIO Pin Level Detect Enalitegister n ([0:1]) (GLDE)

Table4-137: GPIO Pin Level Detect Enable Register n ([0:1]) (GLDE) Layout

GLDE (GPIO Pin Level Detect Enable Register n ([0:1]))
Access: GPISGLDE 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

Table4-138 GPIO Pin Level Detect Enable Registg0ril]) (GLDE) Description

Bits Field Name Type Reset Description
GPIO level detect enable
31:0 VAL RW 0x0 0: Disable
1: Enable
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4.4.4.24 GPIO Pin Bitwise Set Level Detect Enable Register n ([0:1]) (GSLDE)

Table4-139: 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: GPISGSLDE 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

Table4-140. GPIO Pin Bitwise Set Level Detect Enable Register n ([0:1]) (GBeBdEjption

Bits Field Name Type | Reset Description
Set GLDE register bit

310 VAL W1S | 0xO | 0: Write a 0 has no effect and always reads back
1: Write a 1 sets GLDE bit. This bit is-sleléred to O
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4.4.4.25 GPIO Pin Bitwise Clear Level Detect Enddégister n ([0:1]) (GCLDE)

Table4-141 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: GPISGCLDE 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

Table4-142 GPIO Pimitwise Clear Level Detect Enable Register n ([0:1]) (GCLDE) Description

Bits Field Name Type | Reset Description
Clear GLDE register bit
31:.0 VAL W1C | OxO | 0: Write a 0 has no effect and always reads back 0
1: Write a 1 clears GLDE bit. This b#eicleared to O
1900f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.
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4.4.4.26 GPIO Pin Level Detect Polarity Register n ([0:1]) (GLPOL)

Table4-143 GPIO Pin Level Detect Polarity Register n ([0:1]) (GLPOL) Layout

GLPOL (GPIO Pin Level Detect PoRatister n ([0:1]))
Access: GPISGLPOL 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
Table4-144: GPIO Pin Level Detect Polarity Register n ([0:1]) (GLPOL) Description
Bits Field Name Type Reset Description
GPIO level detect polarity
31:.0 VAL RW Ox0 | 0: Detected level is valid when low
1: Detected level is valid whemigh
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4.4.4.27 GPIO Pin Level Detect Interrupt Raw Flag Register n ([0:1]) (GLRAWIF)

Table4-145. GPIO Pin Level Detect Interrupt Raw Flag Register n ([0:1]) (GLRAWIF) Layout

GLRAWIF (GPIO Pin Level Ddtgetrupt Raw Flag Register n ([0:1]))
Access: GPISGLRAWIF 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

Table4-146. GPIO Pin Level Detect Interrupt Raw Flag Register n ([0:1]) (GLRAWIF) Description

Bits Field Name Type Reset Description
Latched GPIO leveVentflag

31:0 VAL RO Ox0 | 0: Specified level was ndetected
1: Specified level was detected
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4.4.4.28 GPIO Pin Levdlriggered Interrupt Flag Register n ([0:1]) (GLIF)

Table4-147: GPIO Pin Levdlriggered Interrupt Flag Register n ([0:1]) (GLIF) Layout

GLIFGPIO Pin Lev@lriggered Interrupt Flag Register n ([0:1]))
Access: GPISGLIF Offset: 0x1BO 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

Table4-148 GPIO Pin Levdlriggered Interrupt Flag Register n ([0:1]) (GLIF) Description

Bits Field Name Type | Reset Description

LatchedGPIO levelriggered interrupt flag

31:0 VAL RO Ox0 | 0: Theinterrupt does not occur for the GPIO
1: The interrupt occurred for the GPIO
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4.4.4.29 GPIO Pin Levdlriggered Interrupt Enable Register n ([0:1]) (GLIE)

Table4-149 GPIO Pin Levdlriggered Interrupt Enabl®egister n ([0:1]) (GLIE) Layout

GLIE (GPIO Pin LeVeiggered Interrupt Enable Register n ([0:1]))
Access: GPISGLIE Offset: 0x1CO 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

Table4-150. GPIO Pin Levdlriggered Interrupt Enable Register n ([0:1]) (GLIE) Description

Bits Field Name Type Reset Description
GPIOevehriggered interrupt enable
31:0 VAL RW 0x0 0: Disable
1: Enable
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4.4.4.30 GPIO Pin Levdlriggered Interrupt Clear Register n ([0:1]) (GLIC)

Table4-151 GPIO Pin Levdlriggered Interrupt Clear Register n ([0:X1{3LIC) Layout

GLIC (GPIO Pin LeVeiggered Interrupt Clear Register n ([0:1]))
Access: GPISGLIC Offset: 0x1DO 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

Table4-152 GPIO Pin Levdlriggered Interrupt Clear Register n ([0:1]) (GLIC) Description

Bits Field Name Type | Reset Description

Clear GPIO lew#iggeredeventand interrupt flag

31:0 VAL W1C Ox0 0: Wr?te a 0 has no effect and always reads bacll<
1: Write a 1 clears the GLRAWIF bit and GLIF bi
This bit is seltleared to O.
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4.4.4.31 GPIO Pin Levdlriggered Event Force Register n ([0:(LIFRC)

Table4-153 GPIO Pin Levdlriggered Event Force Register n ([0:1]) (GLIFRC) Layout

GLIFRC (GPIO Pin Lévaygered Event Force Register n ([0:1]))
Access: GPISGLIFRC Offset: OX1EO 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

Table4-154: GPIO Pin Levdlriggered Event Fordeegister n ([0:1]) (GLIFRC) Description

Bits Field Name Type | Reset Description
Force GPIO levéliggered event
31:0 VAL W1S Ox0 0: Wr!te a 0 has no effect and glways reads back
1: Write a 1 forces a GPIO lewetjgered event.
This bit isseltcleared to 0.
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4.4.4.32 GPIO Global Interrupt Raw Flag Register (GGRAWIF)

Table4-155. GPIO Global Interrupt Raw Flag Register (GGRAWIF) Layout

GGRAWIF (GPIO Global Interrupt Raw Flag Register)
Access: GPISGGRAWIF Offset: Ox1FO 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

Table4-156: GPIO Global Interrupt Raw Flag Register (GGRAWIF) Description

Bits Field Name Type Reset Description
31:4| RESERVED 31 ¢ RO 0x0 | Reserved.

GlobalGPIO falling edgeventflag
This bit ighe logic OR of GFERAWIF bits

3 FEDGE RO 0x0 .
0: No falling edge was detected on GPIO
1: Falling edge was detected on GPIO
GlobalGPIO rising edgeventflag
This bit is the logic OR of GRERAWIF bits
2 REDGE RO 0x0

0: No rising edge was detected on GPIO
1: Risingedge was detected on GPIO

GlobalGPIO edgeventflag
This bit is the logic OR of GRERAWIF and
1 EDGE RO 0x0 | GFERAWIF bits

0: No edge was detected on GPIO

1: Edge was detected on GPIO
GlobalGPIO levetventflag

This bit is the logic O&t GLRAWIF bits

0: Specified level was not detected on GPIO
1. Specified level was detected on GPIO

0 LEVEL RO 0x0
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4.4.4.33 GPIO Global Interrupt Flag Register (GGIF)

Table4-157: GPIO Global Interrupt Flag Register (GGkg)out

GGIF (GPIO Global Interrupt Flag Register)
Access: GPISGGIF Offset: Ox1F4 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

Table4-158 GPIO Global Interrupt Flag Register (GGIF) Description

Bits Field Name

Type

Reset

Description

31:2 | RESERVED 31 |

RO

0x0

Reserved.

1 EDGE

RO

0x0

GlobalGPICedgetriggered interrupt flag

0: Edgeriggeredinterrupt does not occur

1: Edgeriggeredinterrupt occurredand issued
to the CPU. Further interrupt will not be
generated until this bit is cleared.

0 LEVEL

RO

0x0

GlobalGPIQevektriggered interrupt flag

0: Leveltriggeredinterrupt does not occur

1: Leveltriggeredinterrupt occurredand 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)

Table4-159: GPIO Global Interrupt Clear Register (GGIC) Layout

GGIC (GPIO Global Interrupt Clear Register)
Access: GPISGGIC Offset: Ox1F8 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

Table4-160. GPIO Global Interrupt Clear Register (GGIC) Description

Bits Field Name Type | Reset Description
31:2 | RESERVED 31| RO 0x0 | Reserved.

GlobalGPIO edgériggered interrupt clear

1 EDGE W1C O0x0 | 0: Write a 0 has neffectand always reads back 0
1: Write a 1 clears the flag. This bit is sidfared.
GlobalGPIO levetriggered interrupt clear

0 LEVEL WicC 0x0

0: Write a 0 has neffectand always reads back 0
1: Write a 1 clears the flag. This bit is sidfared.
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4.4.4.35 GPIO Register Writdllow Key Register (GPIOREGKEY)

Table4-161 GPIO Register WritAllow Key Register (GPIOREGKEY) Layout

GPIOREGKEY (GPIO Register Witdes Key Register)
Access: GPISGPIOREGKEY Offset: OXx1FC Default: 0OxX1ACCE551
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

Table4-162 GPIO Register WritAllow Key Register (GPIOREGKEY) Description

Bits | Field Name| Type Reset Description
31:0 KEY RW | OxIACCES55| Write 0x1IACCES551 to unlock protected GPIO registe
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5.1 Nested vectored interrupt controller (NVIC)

The Nested Vectored Interrupt Controller (NVIC) is an integral part of @&tkxM4 processor unit.
Due to a tight coupling with the CPU, it provides the lowest interrupt latency and efficient processing of
interrupts arrived latet

YR S$9Svyia

5.1.1

The NVIC supports the following features:
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Features

5.1.2

When an exception event takes place and is being handled by the eMd#aethe processor neesito

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 locatiorcantrolled by a programmable register in the NVIC called
the VTOR (address OXEOOOEDOS). After reset, the VTOR is reset to O; therefore, the vector tal#d is locat
at address 0x0 after reseth& vector address is arranged accordingltothe exception numberTable

5-1is the vector table fo6PD1179/SPD1176

Interrupt and exception vectors

Table5-1; Vector table forSPD1179/SPD1176

Vector# | IRQ# Acronym Priority Description Address Offset

- - MSP - Initial main stack pointer 0x0000_0000

1 - Reset 3, the | Reset vector 0x0000_0004

highest -

Nonmaskable interrupt. The

2 -14 | NMI -2 watchdog timer O is linked to the| 0x0000_0008
NMI vector.

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

0x0000_001@
7-10 - - - Reserved 0x0000_0028B
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Vector# | IRQ# Acronym Priority Description Address Offset
11 -5 SvVCall 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| MEMOryECC singibit error 0x0000_0044
interrupt
18 2 |EPWRTZO | Configurable| S~ OWer tripzone event 0 0x0000_0048
interrupt
19 3 | EPWRTZI Configurable| &P OWer tripzone event 1 0x0000_004C
interrupt
20 4 GPIO_LEVEL | Configurable| GPIO levelriggeredinterrupt 0x0000_0050
21 5 GPIO_EDGE | Configurable| GPIO edgériggeredinterrupt 0x0000_0054
22 6 UARTO Configurable| UARTO interrupt 0x0000_0058
23 7 SPIO Configurable| SPIO0 interrupt 0x0000_005C
24 8 UART1 Configurable| UART1 interrupt 0x0000_0060
25 9 SPI1 Configurable| SPI1 interrupt 0x0000_0064
26 10 CANTRGO Configurable| CAN Transfer Group O 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 CANTRGS3 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 12C Configurable| 12C interrupt 0x0000_008C
36 20 ADCCHO Configurable| ADC channel BOGnterrupt 0x0000_0090
37 21 ADCCH1 Configurable| ADC channel EOGnterrupt 0x0000_0094
38 22 ADCCH2 Configurable| ADC channel EOGnterrupt 0x0000_0098
39 23 ADCCH3 Configurable| ADC channel BOGnterrupt 0x0000_009C
40 24 ADCCH4 Configurable| ADC channel EOGnterrupt 0x0000_00AO0
41 25 ADCCH5 Configurable| ADC channel EOGnterrupt 0x0000_00A4
42 26 ADCCH®6 Configurable| ADC channel 6 EOC interrupt 0x0000_00A8
43 27 ADCCH7 Configurable| ADC channel 7 EOC interrupt 0x0000_00AC
44 28 ADCCHS8 Configurable| ADC channel 8 EOC interrupt 0x0000_00BO
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_00CO
49 33 ADCCH13 Configurable| ADC channel 13 EOC interrupt | 0x0000_00C4
2020f 972 ©2025Spintrol Electronidechnology (Shanghai) Co.,
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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 ADCPPUO Configurable] ADCPPUO interrupt 0x0000_00D0
53 37 ADCPPU1 Configurable| ADCPPUL interrupt 0x0000_00D4
54 38 ADCPPU2 Configurable] ADCPPU2 interrupt 0x0000_00D8
55 39 PHCOMP Configurable| Phase comparator interrupt 0x0000_00DC
56 40 PWMO Configurable| PWMO interrupt 0x0000_0O0OEO
57 41 PWM1 Configurable| PWML1 interrupt 0x0000_0OO0OE4
58 42 PWM2 Configurable| PWM2 interrupt 0x0000_00E8
59 43 PWM3 Configurable| PWM3 interrupt 0x0000_0O0EC
60 44 PWMOTZ Configurable| PWMO tripzone interrupt 0x0000_00F0
61 45 PWM1TZ Configurable]| PWM1 tripzone interrupt 0x0000_00F4
62 46 PWM2TZ Configurable| PWM2 tripzone interrupt 0x0000_00F8
63 47 PWM3TZ Configurable| PWM3 tripzone interrupt 0x0000_00FC
64 48 ECAP Configurable| ECAP interrupt 0x0000_0100
65 49 DMAC Configurable| DMAC interrupt 0x0000_0104
66 50 TIMERO Configurable| General purpose timer 0 interrup| 0x0000_0108
67 51 TIMER1 Configurable| General purpose timer 1 interrup| 0x0000_010C
68 52 TIMER2 Configurable| General purpose timer 2 interrup| 0x0000_0110
69 53 CRC Configurable| CRC controller interrupt 0x0000_0114
5.1.3 Non-maskable interrupt
Following events can be enabled via SYSPEMIE register as the source to trigger Aoaskable
interrupt
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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 enablasstahe
SETENA/CLRENA registers are 32 bits wide; each bit represents one interrupt input.

The NVIC interrugpending 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 thronglSETPEND register.

Each external interrupt has an associated priel@yel 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 settingsheSPD1179/SPD11#&plements 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 CortexM4 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 SYSTOGKtrol and Status register is cleared.

When the SYSTICK timer changes from 1 to O, it will set the COUNTFLAG bit in the SYSTICK
Control and Status register. The COUNTFLAG can be cleared by one of the following:

- wSIR 2FLAKS/ gy§Nrt FyR {GFddza NB3IAaAGSNI o6& (KS
- JESEN 2FYOURBAdA GENL O £ dzS o6& gNARIGAYy3A |ye @It dzS

The SYSTICK counter can be used to generate SYSTICK exceptions at regular intervals. This is ofte
necessary for the OS, for task and resources management. To enable SYSTICK exception generation, th
TICKINT bit should be set.

Please see ARM released documents for more information of SysTick Timer configurations.
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6.1 Timer overview

TheSPD1179/SPD11Ttcludes three 3it General Purpose Timers (GPT) with following features:
- oAl M®2dzypAIINN RSRAOI GSR Of 201

- DSYSN}IGS AyidSNNHAWM BMBZY O2dzy i SNI NBI OK
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- DSy SN} &af L8§OSy Oz SNyl BB OK
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6.2 Functional description

As shown irFigure6-1, each GPT is based on al32 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 cohittig O:

-y AYUOUSNNHzL)G sAff 0SS ISYSNIGSR AT AU Aa Syl of
-y 15/ {h/ S@SyiG oAttt 06S 3IASYSNIGSR AF ¢caw/ ¢[ P!
-l t2a{SdSyild oAttt 0S ASYSNIGSR AT ¢aw/ ¢[ ot 2a{, |
The 1/0O used for external input and the valid level or edge polarity can be selecteMBYTL.EXTSEL

and TMEETL.EXTPRlease refer tdable 67 and Table 68 for the details.

All GPTs are disabled by default after reset.

Figure6-1: Generalpurpose timertopology

TMRLOAD TMRCTL.HOLD

General Timer | v \

TMRCTL.EXTSEL>] . 32-bit » TMRCNT
Gated Timer |
/o Mode > down counter
TMRCTL.EXTP select | Select |Event Counter TMRCTL.ADCSOGE ‘D—> Abcsoc ]
EXTI Event Capture. v TMRIE
Value==0 > ) INT J_l—
Timer clock »

TMRCTL.PWMSYNCEN>| > PWMSYNCJ_L
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6.2.1 General timer mode

As shown irFFigure6-2, the 32bit down countersimplydecreases by 1 from the load value upon each
clock edge of the modulm this mode. lwraps back to the load value after it reachesT@e TMRCNT
register readback is always the realtime count value.

Figure6-2: Timer waveform in general timer mode (TMRLOAD=100)

clock_[ L L L L L L L L L L L L L L L L L L L LT

100

100

6.2.2 Gated timer mode

As shown ifFigure6-3, this mode is similar to the general timer mode, except that the counter decreases
only when theexternalinput level is validThe I/O used for the external input and the valid level are
programmableThe TMRCNT register readback is always the realtime count value.

Figure6-3: Timer waveform in gated timer mode (TMRLOAD=100)
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Counter 4 X3 X Z X1 X 0 Xa00X S XX T XFX____95 X eaX X eXemXoX___8
TMRCNT 2 X3 X2 X2 X 0 Xa00X @ X 98 X7 XX 95 XoaX Y@ o ®X 8
External input [ | | |

INT

6.2.3 Event counter mode

As shown irFigure6-4, counter decreases only when tkalid edge is detected &xternal inputin 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/0 pin is TMRLOAD. This is usefthéfuser wants to detect a predefined number of edges at the I/O
pin and be notified by the interrupt. The 1/0O used for the external input and the vaédge are
programmable. The TMRCNT register readback is always the realtime countaaloetrect detection,

the duration for the external input to be high or low should be above the timer module clock period.

Figure6-4: Timer waveform in event counter mode (TMRLOAD=100)

(1SS I I e e I I e I I I
Externalinput 4 I ol £ L+ 1 o o 1) I
Counter__4 3 2 1 XoX— 100 99 98 X o7
TMRCNT :4 : 3 : : 2 : : 1 : (0 _» :1001 59 : 98: X : §7
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6.2.4 Event capture mode

As shown irFigure6-5, 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 inpdttae 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.

Figure6-5: Timer waveform in event capture mode (TMRLOAD=100)

P
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Externalinput__f [ 4 [ 4 [ £ [ A [ 4 [
Counter_X 5 X4 X3 X' 2 X_1 X 0 X100
TMRCNT_ — 5 1 99 %6 92 %0 X % 87

NT__ 1

6.3 Initialization sequence

Thesequence belovghould be followed to start the timer.

- 5AalofS (KS GKBNYMEHNI VRG DXISHZING

- /2y FAIAdINE GKS GAYSNI f2FR @I fdzS NBIAAGSNI 6¢aw]
- /2y FAIAdINE GKS GAYSNI O2yiNRBf NBIAAGSNI ocaw/ ¢[ 0
- 9ylFofS GKS GAYSNI (G2 adlF NI GKS GAYSNI O2dzy i SNJ

A block diagram of the timer run mode is showrrigure6-6.

Figure6-6: GPT run flow diagram

Timer clock enable Load Control

,, L ,,

32-bit down counter

,, L ,,

ADCSOC/PWMSYNCI _
generation Value Interrupt generation
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6.4 Registers

6.4.1 TIMER register map

Table6-1: Timer Module Base Address

Peripheral Module Base Address
TIMERO 0x4000 1800
TIMER1 0x4000 1900
TIMER2 0x4000 1A00

Table6-2: 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
TMRIEG 0x14 | Timer Interrupt Clear Register 0x00000000
TMRIE 0x18 | Timer Interrupt Enable Register 0x00000000
TMRREGKEY 0x1C | Timer Register Writdllow Key Register Ox1ACCES55

Note: Registers marked with * are wriallowed only when the TMRREGKEY =0x1ACCE551.
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6.4.2

TIMER registers

6.4.2.1 Timer Load Register (TMRLOAD)

Table6-3: Timer Load Register (TMRLOAD) Layout

TMRLOAD (Timer Load Register)
Access: TIMERXTMRLOAD Offset: 000  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 4 3 2 1 0
VAL
Table6-4: Timer Load Register (TMRLOAD) Description
Bits | Field Name | Type | Reset Description
310 VAL RW 0%0 Loaq value from vyhich the counter isdecrease.
A write to this registenlsosets the current counter value

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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6.4.2.2 Timer Counter Value Register (TMRCNT)

Table6-5: Timer Counter Value Register (TMRCNT) Layout

TMRCNT (Timer Counter VaRegister)
Access: TIMERXTMRCNT Offset: 004  Default: 000000000
31 30 28 27 26 25 24
VAL
23 22 20 19 18 17 16
VAL
15 14 12 11 10 9 8
VAL
7 6 4 3 2 1 0
VAL
Table6-6: Timer Counter Value Register (TMRCNT) Description
Bits | Field Name | Type | Reset Description
A write to this register sets the current count value.
) For event capture mode, the readback is tatched count
310 VAL RW 0x0 value when the valid edge at the external input is detect
For other modes, the readback is current count value.
2100f 972
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6.4.2.3 Timer Control Register (TMRCTL)

Table6-7: Timer Control Register (TMRCTL) Layout

TMRCTL (Timer Control Register)
Access: TIMERXTMRCTL Offset: 008  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 PWMSYNCE| ADCSOCE HOLD MODE EN
Table6-8: Timer Control Register (TMRCTL) Description
Bits Field Name Type | Reset Description
31:14| RESERVED 31| RO 0x0 | Reserved.
13:7 EXTSEL RwW 0x0 | External input source select (GPIO number)
External input polarity
0: Active low
Enable counter when input is low for gated timer
mode
Trigger event upon falling edge of input foreaw
6 EXTPOL RW 0x0 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 foreat
counter and event capture modes
PWMSYNI@eneration enable
5 PWMSYNCEN! RW 0x0 0: Do notgenerate PWMSYNC
1: Generate PWMSYMN€henever TMRCNT counts
downto O
ADCSOC generation enable
4 ADCSOCEN | RW 0x0 0: Do not generate ADCSOC
1: Generate ADCSOC whenever TMRCNT counts ¢
to0
Hold counter value upon falling edge ¥IRCTL.EN
3 HOLD RW 0x0 | 0: Reset counter to 0 upon falling edge of TMRCTL
1: Hold counter value upon falling edge of TMRCTL

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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Bits Field Name Type | Reset Description

Operation mode

00: General timer (down count)

2:1 MODE RW 0x0 | 01: Down counter timer enabled by external input
10: Down counter foexternal input event

11: Capture counter value upon external input even

Timer enable
0 EN RW 0x0 | 0: Disable
1: Enable

6.4.2.4 Timer Interrupt Raw Flag Register (TMRRAWIF)

Table6-9: Timer InterruptRawFlag Register (TMRRAWIF) Layout

TMRRAWIF (Timer Interrupt Raw Flag Register)
Access: TIMERXTMRRAWIF Offset: 00C  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

Table6-10: Timerinterrupt RawFlag Register (TMRRAWIF) Description

Bits Field Name Type Reset Description
31:1 RESERVED_31 | RO 0x0 Reserved.

Latchedtimer eventflag.
This bit is set whenever TMRCNT counts dowr
0 INT RO 0x0 0 and cleared only by writing a 1 to TMRIC

0: Eventdoes not occur
1: Eventoccurred
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6.4.2.5 Timer Interrupt Flag Register (TMRIF)

Table6-11: Timer Interrupt Flag Register (TMRIF) Layout

TMRIF (Timer Interrupt Flag Register)
Access: TIMERXTMRIF  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

Table6-12: Timer Interrupt Flag Register (TMRIF) Description

Bits Field Name Type Reset

Description

31:1| RESERVED 31 ] RO 0x0 Reserved.

Latchedtimer interrupt flag

0: Interrupt does not occur
INT RO 0x0 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)

Table6-13: Timer Interrupt Clear Register (TMRIC) Layout

TMRIC (Timer Interrupt Clear Register)
Access: TIMERXTMRIC  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

Table6-14: Timer Interrupt Clear Register (TMRIC) Description
Description

Bits Field Name Type| Reset
31:1 | RESERVED 31 ] RO 0x0 Reserved.

Timer interrupt clear

0 INT WI1C 0x0 0: Wr?tg a 0 has no effect and always reads back
1: Writing a 1 clears the TMRRAWIF and TMRIF

This bit is seltleared to O.
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6.4.2.7 Timer Interrupt Enable Register (TMRIE)

Table6-15: Timer Interrupt Enable Register (TMRIE) Layout

TMRIE (Timer Interrupt Enable Register)
Access: TIMERXTMRIE  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

Table6-16: Timer Interrupt Enable Register (TMRIE) Description

Bits Field Name Type Reset Description
31:1| RESERVED 31 ] RO 0x0 Reserved.

Timer interrupt enable.
This bit does not affect TMRRAWIF and
0 INT RW 0x0 PWMSYNKADCSOC generation

0: Disable
1: Enable
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6.4.2.8 Timer Register WriteAllow Key Register (TMRREGKEY)

Table6-17: Timer Register WritéAllow Key Register (TMRREGKEY) Layout

TMRREGKEY (Timer Register Wailew Key Register)
Access: TIMERXTMRREGKEY Offset: 0xX1C Default: OX1IACCES51
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

Table6-18: Timer Register WritéAllow Key Register (TMRREGKEY) Description

Bits | Field Name| Type Reset Description
31:.0 KEY RW | Ox1ACCE55] Write 0OxX1IACCES551 to unlock protected timer regist
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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. Th&PD1179/SPD11Ttcludes two 3zbit WDTS.

Each WDT has following features:

- 1. NBIAAGSNI AYGSNFI OS

- 5SRAOIGSRO2BENDER2OHR o0& (KS O2NNBEALRYRAYy3I 25¢E
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7.2 Functional description

As shown irFigure7-1, 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 cosidbwn 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 WDTRAWIEl=sanedwhentimeout
occursfor the second timeand the reset is enable@,system reset requestould be generated

Figure7-1: Watchdog operation flow

Counter reloaded and count
down withoutbeing served

Count down without
being served

Counter
reaches zero

Counter
reaches zero

Configure the
watchdog

Latch the event flag in WDTRAWIF Ifthe WDTRAWIF is 1 atite RSTEVTEN.WDTxF
If the WDTIE is setto 1, WDT interrupissued  is setto 1, WDT reset is asserted

Upon the write toWDTLOADegister, the counter restarts from the new value immediatélyriting 1
to WDTIC register clears the latched time event flag in WDTRAWIF and the interrupt flag in WDTIF.

The watchdog would béed or served(i.e. counter reset to WDTLOAD) by writing 1 to WDTIC when the
counter value is within the windowithin [WDTTHL, WDTTHH].

The WDT can be closed by configuring WDTCTL register whesi@ FMLTED mode or LOCKUP mode.

As a safety feature to prevent rogue software from disabling the watchdog functioredlitre critical
controlregistersof the watchdog are write protected. Before configuring the watchdog, user has to write
Ox1ACCEbS51 to WDTREGKEY register so as to enable write access to other registers. After the
configuration, user should resume the WDTREGKEY to any other value ablagles protection again.

Note: The WDT@imeout eventisused fornon-maskable interrupt
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7.3 Initialization sequence

Sequence below should belliowed tostart the watchdog timer:

- 9yl o6fS GKS ¢4 G§OKR2 32 DRwWFNBENEG S185M ! 0 & 9pNAwmi A y 3
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- [ 2YTFAJABDBDS KERYRES [OAKWR 25¢¢1 1 NBIAAGSNA

- /2y FAINDIBS U KNG dz8 20 9B»* 5¢nw{ ¢k25¢mw{ ¢ OAl

- /2y FXANEENB y i SNNHzLIG GAF 25¢L9

- Wl ofS UKS 461 OKR23 O2dzyGSNJ QA gNAGAYy3I m (G2 2

- 524l 0t S IyR LINP2YSTRE H#dK/S oI5 DPONR\REIGIA G SINIn 6 yé
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7.4 Registers
7.4.1 WDTregister map
Table7-1: WDT Module Base Address
Peripheral Module Base Address
WDTO 0x4000 1000
WDT1 0x4000 1100
Table7-2: 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 InterrupRawFlag 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 Windowedreed Low Threshold Registqg 0x00000000
WDTTHH 0x20 | Watchdog WindowedreedHighThreshold Registel OxFFFFFFH
WDTREGKEY 0x24 | Watchdog Register WritAllow Key Register 0x00000000
Note: Registers marked with * are wriallowed only when the WDTREGKEY=0x1ACCE551.

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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7.4.2 WDT registers

7.4.2.1 Watchdog Timer Load Register (WDTLOAD)

Table7-3: Watchdog Timer Load Register (WDTLOAD) Layout

WDTLOAD (Watchdog Timer Load Register)
Access: WDTXWDTLOAD Offset: 0X0 Default: 0x03D09000
31 30 29 28 26 25 24
VAL
23 22 21 20 18 17 16
VAL
15 14 13 12 10 9 8
VAL
7 6 5 4 2 1 0
VAL

Table7-4: Watchdog Timer Load Register (WDTLOAD) Description

Bits Field Name Type Reset Description
Load value (Minimum valid value isfgm
which the counter is to decrease.
31.0 VAL RW | 0x3D09000 _ . . . ,
When this register is written to, the count is
immediately restarted from the new value.
2200f 972 ©2025Spintrol Electronid@echnology (Shanghai) Co., Ltd.
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7.4.2.2 Watchdog Timer Current Value Register (WDTCNT)

Table7-5: Watchdog Timer Current Value Register (WDTCNT) Layout

WDTCNT (Watchdog Timer Current Value Register)

Access: WDTXWDTCNT Offset: 004 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
Table7-6: Watchdog Timer Current Value Register (WDTCNT) Description
Bits Field Name Type Reset Description
31:.0 VAL RO | Ox3D09000 Current value of the decrementing counter.

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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7.4.2.3 Watchdog Timer Control Register (WDTCTL)

Table7-7: Watchdog Timer Control Register (WDTCoayout

WDTCTL (Watchdog Timer Control Register)
Access: WDTXWDTCTL Offset: 08 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 LOCKUPRU| HALTEDRU EN
Table7-8: Watchdog Timer Control Register (WDTCTL) Description
Bits Field Name Type| Reset Description
31:3| RESERVED 31 | RO 0x0 Reserved.
Allow watchdog to run during CPU lockup mode
) LOCKUPRUN | RW Ox1. 0: Disable the_ cc_>unter and reset it to WDTLOAD
when CPU is in lockup mode
1: Enable the counter when CPU is in lockup mo
Allowwatchdog to run during CPU halted mode
1 HALTEDRUN RW Ox1 0: Disable the. cqunter and reset it to WDTLOAD
when CPU is in halted mode
1: Enable the counter when CPU is in halted mo
Enable the watchdog counter
0 EN RW Ox1 | 0: Disable the counter and reset it to WDTLOAD
1: Enable the counter
2220f972 ©2025Spintrol Electronid@echnology (Shanghai) Co., Ltd.
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7.4.2.4 Watchdog Timer Interrupt Raw Flag Register (WDTRAWIF)

Table7-9: Watchdog Timer InterrupRawFlag Register (WDTRAWIF) Layout

WDTRAWIF (Watchdog Timer Interrupt Raw Flag Register)
Access: WDTXWDTRAWIF Offset: 00C 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

Table7-10: Watchdog Timer Interrupt Raw Flag Register (WDTRAWIF) Description

Bits Field Name Type Reset Description
31:1| RESERVED 31 ] RO 0x0 Reserved.
Timeout(counter reaches zero) event flag
0 INT RO 0x0 0: Timeout event does natccur

1: Timeout evenbccurred

2230f972
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7.4.2.5 Watchdog Timer Interrupt Flag Register (WDTIF)

Table7-11: Watchdog Timer Interrupt Flag Register (WDTILRyout

WDTIF (Watchdog Timer Interrupt Flag Register)
Access: WDTXWDTIF 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

Table7-12: Watchdog Timer Interrupt Flag Register (WDTIF) Description
Reset Description

Bits Field Name Type
31:1| RESERVED 31 ] RO 0x0 Reserved.
Interrupt flag from thecounter

0 INT RO 0x0 0: Interrupt does not occur
1: Interrupt occurredand issued to the CPU.
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7.4.2.6 Watchdog Timer Interrupt Clear Register (WDTIC)

Table7-13: Watchdog Timer Interrupt Clear Register (WDTIC) Layout

WDTIC (Watchdog Timer Interrupt Clear Register)
Access: WDTXWDTIC Offset: Ox14 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
Table7-14: Watchdog Timer Interrupt Clear Register (WDTIC) Description
Bits Field Name Type | Reset Description
31:1 | RESERVED 31| RO 0x0 | Reserved.

INT

Interrupt clear.

W1cC 0x0

This bit is sel€leared to O.

TheWDTCNWill be reset to WDTLOADIt iswithin
[WDTTHL, WDTTHWhen this bit is written a 1.

0: Write a 0 has no effect and always read back 0
1: Write a Iclears both the WDTRAWIF and WDTI

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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7.4.2.7 Watchdog Timeilnterrupt Enable Register (WDTIE)

Table7-15: Watchdog Timer Interrupt Enable Register (WDTIE) Layout

WDTIE (Watchdog Timer Interrupt Enable Register)
Access: WDTXWDTIE 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

Table7-16: Watchdog Timer Interrupt Enable Register (WDTIE) Description
Reset Description

Bits Field Name Type
31:1| RESERVED 31 ] RO 0x0 Reserved.
Interrupt enable

0 INT RW Ox1 0: Disable
1: Enable
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7.4.2.8 WatchdogWindowed-Feed Low Threshold Register (WDTTHL)

Table7-17: Watchdog WindowedFeed Low Threshold Register (WDTTHL) Layout

WDTTHL (Watchdog Window€&a@ed Low Threshold Register)
Access: WDFXWDTTHL 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

Table7-18: Watchdog WindoweedFeed Low Threshold Register (WDTTHL) Description

Bits Field Name Type Reset Description

Watchdog can be fed via wiiga 1to WDTIC only
when WDTCNT within [WDTTHL, WDTTHH]

31:0 VAL RW 0x0

7.4.2.9 Watchdog WindowedFeed High Threshold Register (WDTTHH)

Table7-19: Watchdog WindowedFeedHigh Threshold Register (WDTTHH) Layout

WDTTHH (Watchdog WindowéeedHighThreshold Register)
Access: WDTXWDTTHH Offset: 0x20 Default: OXFFFFFFFF
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

Table7-20: Watchdog WindowedFeedHigh Threshold Register (WDTTHH) Description

Bits Field Name Type Reset Description

Watchdog can be fivia writinga 1 to WDTIC only
when WDTCNT is within [WDTTHL, WDTTHH]

31:0 VAL RW | OXFFFFFFF
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7.4.2.10 Watchdog Register WritéAllow Key Register (WDTREGKEY)

Table7-21: Watchdog Register Writé\llow Key Register (WDTREGKEa)out

WDTREGKEY (Watchdog Register Viititav Key Register)
Access: WDTXWDTREGKEY 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

Table7-22: Watchdog Register Writé\llow Key Register (WDTREGKEY) Description

Bits | Field Name | Type | Reset Description
31:.0 KEY RwW 0x0 | Write OX1ACCES551 to unlock protected watchdog regis
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8

8.1
The

t 2 a

PWM overview

PWM plays a key role in power electronic systems such as digital motor control, switch mode power

supply control, and uninterruptible power supplies (UPS). $R®1179/SPD11%@ovides 4 PWM
modules while each PWM has two outputs: PWMxA and PWMxB. They are chained together via a clock
synchronization scheme as showrFigure8-1.

Figure8-1: PWM overview
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h PWM module supports the following features:
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Figure8-2: PWM architecture
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Figure8-2 shows more internal details of a single PWM module. The key signals of a PWM module
includes:
- {@8YOKNRYATIFGA2Y Lh o6t2a{,b/L YR t2a{,b/hbo
It is used to synchronize the phase relationship of multiple PWM$SHAD1179/SPD11,/6he
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 synchroni:z
action, results in one timdbase cycle delay if both TBDIVBIN and TBDIVLIN bits of
register are 0. Please take this into account when setting the TBPHS register
The register FRCSYNC in PWMCFG module provides a more flexible and cor
synchronization among the PWMs.
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Note: The signal polarity from the GPIO to the tapne logic is programmable. By default, the r

zone event is triggered when the GPIO is high.
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8.2 Time-Base (TB) sulnodule

The timebased submodule handles the timing for the PWM module. The key signals is gi@gure
8-3. It is programmable as below:
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Figure8-3: TimeBase submodule 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) registeigure8-4 shows the period and frequency relationships for theagunt,
down-count, and updown-count time-base counter modes.

In up-count mode, the timebase counter starts from zero and increases until it reaches TBPRD. Then the
TBCNT is reset to zero and starts to increase again.

In downcount mode, the timebase 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 timebase 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 counte
increases from zero to (TBPRJpand 0 when the court decreases from TBPRD to 1.

Figure8-4: Time-base counter waveform
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Shadow scheme is provided for TBPRD register irS®PB1179/SPD11761 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 TBCN&r@/or SYNC everas defined by TBCTL.TBPRDLOAD.

While TBCTL.PHSEN=1, phase synchronization is enabled for the TBCNT. In this case, whenever there
a synchronization event, the TBCNT will load the value in-tiase phase (TBPHS) register. A timing
diagram is given iRigure8-5. For upcount and dowrcount mode, the counter keeps the direction after

2320f 972 ©2025Spintrol Electronid@echnology (Shanghai) Co., Ltd.



SPIN TROL
RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

synchronization. For udown-count mode, the direction is defined by PHSDIR bit in4i@se control
(TBCTL) register. As showiirigure8-3, 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 usegahthonize other PWM modules.

Figure8-5: Timebase phase synchronization waveform
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TBPHS —— - > o~~~ prg———"————>>F—————— Z — — Up-down-count
TBCTIPHSDIRD

Note: It takes one PWM clock delay from the synchronization input toatteal synchronizatior
action, results in one timase cycle delay if TBCTL.TBDIVBIN=0 and TBCTL.TBD!
Please take this into account when setting the TBPHS register.

The register FRCSYNC in PWMCFG module provides a more flexible and cor
synchronization among the PWMs.
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8.3 Counter Compare (CC) suodule

The countercompare submodule continuously compare the TBCNT to the countenpare A (CMPA),
countercompare B (CMPB), counteompare C (CMPC), and countempare D (CMPD) registers.
When TBCNT is equal to the counrt@mpare register, a correspondiregent will be generated.

Figure8-6: CounterCompare submodule structure
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The basic structure of count@ompare submodule is shown irFigure 8-6. The countercompare
registers can be configured in shadow mode that thete to the register affects only the shadow
register. The active values of the countgmpare 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 dethlei814and Table 815.

A sample waveform is shown kigure8-7.
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Figure8-7: CounterCompare submodule waveform
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8.4 Action-Qualifier (AQ) submodule

The actiorqualifier submodule determines which events are converted into various action types and
produces the required switched waveforms at PWMA and PWMB outputs.

As shown irFFigure8-8, the events includes:
- ¢./be¢re¢.twhs

- ¢./be¢rn

- ¢./be¢r/at!

- ¢./be¢r/at.
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Figure8-8: Action-Qualifier submodule inputs and outputs
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The actiorqualifier 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.

Shadow mode or the immediate write mode can be selected via AQCTL.AQCTLALOAD, AQCTL.AQCTL
OAD and AQSFRC.CSFLOAD. Global load is also supported by setting GLDSEL.AQCTLA, GLDSEL.AQ(

{ SO 2dziLizi G2 | KA3IK
/ £ SFNJ 2dzi Lddzi G2 | f 2
¢233fS GKS 2 dzi Lddzi

52 y20GKAy3

f SOSt

g tSOSt

nd GLDSEL.AQCSFRC. It is similar to the shadow for CMPx regibmsasfEgured-6.
Table8-1 through Table8-3 list the priority of actionqualifier in different count modes.

Table8-1: Action-Qualifier event priority for UpCount mode

Priority Level Event
1(Highest) Software forced event
2 TBCNT=TBPRD (PRD)
3 TO on upcount (TOU)
4 T1 on upcount (T1U)
5 TBCNT=CMPB ap-count (CBU)
6 TBCNT=CMPA on-apunt (CAU)
7 (Lowest) TBCNT=0 (ZRO)

Table8-2: Action-Qualifier Event Priority for DowrCount Mode

Priority Level Event
1(Highest) Software forced event
2 TBCNT=RO)
3 TO on dowrcount (TOD)
4 T1 on dowrcount (T1D)
5 TBCNT=CMPB on dowount (CBD)
6 TBCNT=CMPA on dowaunt (CAD)
7 (Lowest) TBCNT=TBPRD (PRD)

Table8-3: Action-Qualifier Event Priority foldp-Down-Count Mode

Event

FITE) [LRvEl When increase from 0 to TBPRD

When decrease from TBPRD to 1

1(Highest) | Software forced event Software forced event
2 TO on upcount (TOU) TO on dowrcount (TOD)
3 T1 on upcount (T1U) T1 ondown-count (T1D)
4 TBCNT=CMPB on-apunt (CBU) TBCNT=CMPB on dowaunt (CBD)
5 TBCNT=CMPA on-apunt (CAU) TBCNT=CMPA on dowaunt (CAD)
6 (Lowest) | TBCNT=0 (ZRO) TBCNT=TBPRD (PRD)
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Figure8-9 and Figure8-10 demonstrate timing diagrams for the symmetric and asymmetric scenarios of
the action qualifier.

Figure8-9: Up-Down-Count, dual edge symmetric waveform of ActigQualifier
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Figure8-10: Up-Down-Count, dual edge asymmetric waveform of Actigpualifier
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8.5 DeadBand (DB) sumodule

The deadband submodule deals with the signals from the action qualifier to further shaping the
waveform with independent and programmable risiadge and fallinggdge delay as well as polarity
control.

The key functions of the module includes:
- DSYSNYdS aaaylrf LI ANB 2dzidldyiR oNBfall ( A 2/yRa K R Ld . TONJ
Ay LJdzi

- ' RR LINPAN)» YYIlIO6fS RStlFe G2 NRaAAy3d SR3S
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- {dzLJLR2 NI KFfF Ot 201 0O0eoOftS RStl @
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Figure8-11: DeadBand submodule structure
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Basic structure of the deadand submodule is given ifrigure8-11. The REDSRC and FEDSRC bits in
deadband 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 DBORRRFE=O for example, when PWMA is configured as the input for both

risingedge and fallingedge delay, the typical operating modes are listedatle8-4.

As a special case, duadge delay can be achieved by setting the DUALEDGE bit in DBCTL register, when
both risingedge and fallingedge are applied to the same path. This is useful to generate a waveform

pair with the same period and dutyycle but speciéd phase shift between each other.

Table8-4: Typical DeaeBand operating modes

L REDPO| FEDPO| REDEN FEDEN
Mode Mode Description S3 sS4 S5 6

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
PWMA output = PWMA input with no delay

6 PWMB output = PWMA input witlalling-edge delay Oorl ) Oorl 0 1
PWMA output = PWMA input with risireglge delay

! PWMB output = PWMA input with no delay Oorl ) Oorl 1 0
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Figure8-12illustrates the waveform of typical dedaand submodule.

Figure8-12: Typical DeaeBand waveform
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Figure8-13 illustrates the case to generate waveform with 180° phase shift by enableatigd delay
and setting both DBRED and DBFED to half the waveform period.

I

T T T

Active High

Active Low

Figure8-13: Dualedge delay DeadBand waveform
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©2025Spintrol Electronic Technology (Shanghai) Co., Ltd. 2390f 972



A
SPIN TROL
RC034-2503002 SPD1179/SPD11d@chnical Reference Manuall

8.6 Trip-Zone (TZ) suinodule

The tripzone submodule determines the PWM outputs when external fault or trip condition occurs. As
shown inFigure8-14, the input can be from the TZ signal, the clock error event from the PLL unlock
detection or the CLKDET module, fbekup or halted conditiofirom 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 moel IEXEVTYy.force signals are
generated by the DC submodule as described in the next Se@mitwareforced tripping is also
supported and interrupt can be generated on any 4zigne input.

Figure8-14: Trip-Zone submodule logic
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Upon atrip-zonecondition, the PWMAand PMWB outputs can be forcéte to one of the following:

- I A3K

- [ 29

- | ARKLISRIYyOS

- b2 FOlUAz2Y

The event actions on PWMA output is controlled by register TZACTL, and the priority of these event
actions is TZU/TZD > DCAEVTOU/DCAEVTOD > DCAEVT1U/DCAEVTILD. It means the configuration
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TZACTL.DCAEVTOU is valid only when the TZACTL.TZAU is set to "Do nothing”. The same principle appli
to the register TZBCTL of event actions on PWMB.

Both oneshot trip (OST) and cyely-cycle (CBC) trip are supported. The @het trip is typically used
for major overcurrent or short circuits condition while the cydbg-cycle trip is usually used for current
limiting operation.

When a oneshot trip event occurs, the action specified in the TZACTL and TZBCTL registers is
immediately taken on the PWMA and PWMB outputs. Meanwhile, thestra trip event flag (TZIF.OST)

is set and a PWM_TZINT interrupt is generated if it is enablegh-zone enable interrupt (TZIE) register.

The TZIF.OST flag must be manually cleared by writing 1 to the TZIC.OST bit.

When a cycléy-cycle trip event occurs, the action specified in the TZACTL and TZBCTL registers is
immediately taken on the PWMA and PWMB outputs. Meanwhile, the dyetgycle trip event flag
(TZIF.CBC) is set and a PWM_TZINT interrupt is generate@ifabled 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 manu
cleared by writing 1 to the TZIC.CBC bit. If the elggleycle 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 lineignre8-14 is used to observe the
original tripzone event signal when TZSEL.OSTOUT or TZSEL.CBCOUT is set to
application, the latched path should be enabled to implement the-shet or cycleby-cycle
trip function as described above. i.e. TZSEL.OSTQUIZSEL.CBCOUT should be 2 or 3

The digital compare DCAEVTO/1 or DCBEVTO/1 event is generated based on the DCARADCAL
DCBH/DCBL bits of trgone 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 an
PWMB outputs. Meanwhile, the DC trip event fl@ZIF.DCAEVTO/1 and TZIF.DCBEVTO0/1) is set and a
PWM_TZINT interrupt is generated if it is enabled in the TZIE register. The specified condition is
automatically cleared nen 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 cledredll be set again immediately.

Figure8-15illustrates the tripzone interrupt logic.
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Figure8-15: Trip-Zone interrupt generation
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Table8-5 lists the priority of events that effect the final PWM outputs.

Table8-5: Priority of events that effect the final PWM outputs

Priority Level Event
1(Highest) Trip event
2 Continuous software force via AQCSFRC register
3 DeadBand control logic
4 Onetime software force via AQSFRC register
5 (Lowest) Action-Qualifier control logic

8.7 Digital Compare (DC) suinodule

The digital compare suimodule takes the analog comparator (COMP) module outputs, the ADE post
processing unit (ADCPPU) module-zgne outputs, and TZ0, TZ1, TZ2, TZ3 and TZ4 inputs to generate
digital compare A high/low (DCAH, DCAL) and digital conplaigh/low (DCBH, DCBL) signals. As shown

in Figure8-16, these signals generates raw DCAEVTO/1 and DCBEVTO0/1 events, which can be either
filtered or directly fed to the event processing logic, so as to generate signals febéisge tripzone

and eventtrigger submodules.

The raw DCAEVTO0/1 and DCBEVTO/1 events can be filtered to remove noise by inserting a blank window
to gate the event for a certain time as showrFigure8-17. 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 registeruiing 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 crostalk from/to other blocks in real application, the geaéed 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 didgaumet18, the new
blank window will immediately start even if the old one does not expire.

Figure8-16: Digital Compare sunodule structure

Blank window from other PWM modules
TD!  NNN
G 21 RN
=] T2
I B
0 > DCAH DCAEVT DCAEMT_sync _
TZ » PN—>] »1 TimeBase
" Event DCBEVILsync: I submodule
DCAL | Qualifier| DCAEVI | ]
COMPL " ) DCAEMT force
c > DCFCTL >
o 4 ! DCAEVT force
M TZDCSEL.DCABVT DCBEMI force
COMPH Ly >
P TZDCSEL.DCAEVT »| Event | DCEVTFIL]T . W DCBEVI forcei iz
» Filterin ven " rip-£Zone
—! 9 Processing DCAEW—!M »| Submodule
DCAEVT int
ADCPPUOTZ A = >
A , > DCFOFFSET DCBEMT int |
D i DCBH DCBEW | DCFWINDOW | DCBEVT int
C |AbcppPuzTiz. | Event i
DCBL | Qualifier] DcBEVIr | DCAEMI_soc ——
£ | EPWRTZI DCBEMI soc | | EVentTrigger
> T »| Submodule
=]
W | EPWRTZD TZDCSEL.DCBBVT
R Lad
”,% TZDCSEL.DCBEVT
DCAH(L)TRIPSEL
DCBH(L)TRIPSEL
\ 4
Blank window to other PWM modules
Figure8-17: Event filtering logic
TBCNZ0 m\l
10 >
—>
TBCNETBPR QAJ TBCNF Capture» DCCAP
> DCFCTBLANKINV TBCLK]
DCFCTRULSESEL TBCLK»| Blank DCCAPCTHY|
DCFOFFSEP Window BLANKWIN»active A

DCFWINDOW»{ Control
DCFCTBLANKEN
DCFCTSRCSEL

DCFCTWINYE|
DCAEMT 00 BLANKWINyactive

DCAEVI 01 ———» DCEVTFIL
DCBEMX 10
DCBEVIr 11

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd. 2430f 972



|
SPIN 1RO/

RC034-2503002 SPD1179/SPD11d@chnical Reference Manuall

Figure8-18: Blank window timing diagram
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As shown irFigure8-19, the raw DCAEVTO, DCAEVT1, DCBEVTO, DCBEVT1 and the filtered DCEVTFII
pass through the event processing block and generate the final DCAEVTO, DCAEVT1, DCBEVTO ar
DCBEVTL1 events accordingeMTOSRCSEL and EVT1SRCSEL fields in DCACTL and DCB dseshisters.
on these events, further signals can be generated as below:
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Figure8-19: Event processing
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Below is an example in the scenario that COMPO are used forcsim@nt monitoring and generate

filtered DC tripzone events to control both PWMxA and PWMxB outputs.
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8.8 EventTrigger (ET) sulmodule

The everttrigger submodule manages the events generated by the tib@se submodule, the counter
compare submodule, and the digitatompare sukmodule to generate an interrupt to the CPU and/or
a startof-conversion (SOC) pulse to the ADC when a s&lentent occurs.
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Figure8-20: EventTrigger submodule structure
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Figure8-20illustrates the basic structure of the evetrigger subsmodule. Software forced SOCA, SOCB,
SOCC and INT pulses are supported irStAB1179/SPD117By using a-bit counter, the pulse can be
generated in following scenario:
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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 ifrigure8-21. Thisfeature is enabled by setting the GLDEN bit of GLDCTLO 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 GLDCTLO0.OSTMODE=0, thespaéer is applied so that the global load strobe is generated every
GLDCTLO.GLDPRD occurrences of the global reload events.

When GLDCTL0.OSTMODE=1;str¢ 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 GLDCTL1.0OSTLD is cleared to Otustihanually set to 1 again. Global reload events
during GLDCTL1.0STLD=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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Figure8-21: 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/SPD11f#ovides 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, DBREAhdDBFE
GLDCTL1.
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8.11 Registers

8.11.1 PWNM register map

Table8-6: PWM Module Base Address

Peripheral Module Base Address
PWMO 0x4000 2000
PWM1 0x4000 2100
PWM2 0x4000 2200
PWM3 0x4000 2300

Table8-7: PWM Register Map

Register Offset Description Reset Value
SHADOWSTS| Ox00 | Shadow Status Register 0x00000000
GLDCTLO 0x04 | Global Shadow to Active Load Control Register O 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 OXFFFFFFH
TBCTL 0x14 | TimeBase Control Register 0x00000006
TBPRD 0x18 | TimeBase Period Register 0x00000000
TBPRDA 0x1C | TimeBase Period Active Register 0x00000000
TBPHS 0x20 | TimeBase Phase Register 0x00000000
TBCNT 0x24 | TimeBase Counter Register 0x00000000
TBFLG 0x28 | TimeBase Status Register 0x00000000
TBFLGCLR 0x2C | TimeBase Status Clear Register 0x00000000
CMPCTL 0x30 | CounterCompare Control Register 0x00000000
CMPA 0x34 | CounterCompare A Threshold Register 0x00000000
CMPAA 0x38 | CounterCompare A Threshold Active Register 0x00000000
CMPB 0x3C | CounterCompare B Threshold Register 0x00000000
CMPBA 0x40 | CounterCompare B Threshold Active Register 0x00000000
CMPC 0x44 | CounterCompare C Threshold Register 0x00000000
CMPCA 0x48 | CounterCompare C Threshold Active Register 0x00000000
CMPD 0x4C | CounterCompare D Threshold Register 0x00000000
CMPDA 0x50 | CounterCompare D Threshold Active Register 0x00000000
AQCTL 0x54 | Action-Qualifier Control Register 0x00000000
AQCTLA 0x58 | Action-Qualifier Output A Control Register 0x00000000
AQCTLAA 0x5C | ActionQualifier 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 | ActionQualifier Continuous Software Force Register| 0x00000000
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Register Offset Description Reset Value
AQOCSFRCA 0x70 g(;t;(i)ggualifier Continuous Software Force Active 0x00000000
DBCTL 0x74 | DeadBand Generator Control Register 0x00000070
DBCTLA 0x78 | DeadBand Generator Control Active Register 0x00000070
DBRED 0x7C | DeadBand Generator Rising Edge Delay Register | 0x00000000
DBREDA 0x80 | DeadBand Generator Rising Edge Delay Active Reg 0x00000000
DBFED 0x84 | DeadBand Generator Falling Edge Delay Register | 0x00000000
DBEFEDA 0x88 DeaF}Band Generator Falling Edge Delay Active 0x00000000
- Register
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 OxAO | Trip-ZoneOutputB Control Register 0x00000000
TZIF O0xA4 | Trip-Zone Interrupt Flag Register 0x00000000
TZIC OxA8 | Trip-Zone Clear Register 0x00000000
TZIE OXAC | Trip-Zone Interrupt Enable Register 0x00000000
TZFRT 0xBO | Trip-Zone Force Register 0x00000000
DCALTRIPSEL| 0xB4 | Digital Compare AL Trip Select Register 0x00000000
DCAHTRIPSEL| 0xB8 | Digital Compare AH Trip Select Register 0x00000000
DCBLTRIPSEL| OxBC | Digital Compare BL Trip Select Register 0x00000000
DCBHTRIPSEL| 0xCO | 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 | 0xDO | Digital Compare Filter Offset Register 0x00000000
DCFOFFSETCN 0xD4 | Digital Compare Filter Offset Counter Register 0x00000000
DCFWINDOW | 0xD8 | Digital Compare Filter Window Register 0x00000000
DCEWINDOWCN O0xDC | Digital Compare Filter Window Counter Register 0x00000000
DCCAPCTL OXEO | Digital Compare Capture Control Register 0x00000000
DCCAP OxE4 | Digital Compare Counter Capture Register 0x00000000
ETCTL OxXE8 | EventTrigger Control Register Ox1E1E1E1l
ETPS OXEC | EventTrigger Prescale Register 0x00000000
ETFLG OxFO | EventTrigger Flag Register 0x00000000
ETCLR OxF4 | EventTrigger Clear Register 0x00000000
ETERC OxF8 | EventTrigger Force Register 0x00000000
PWMREGKEY| OxFC | PWM Register Writéllow Key Register O0x1ACCES55
Note: Registers marked with * are wriallowed only when the PWMREGKEY=0x1ACCE551.
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8.11.2 PWM registers

8.11.2.1 Shadow Status Register (SHADOWSTS)

Table8-8: Shadow Status Register (SHADOWSTS) Layout

SHADOWSTS (Shadow Status Register)  Offset: 0x0 Default: 0x00000000
Access: PWMxSHADOWSTS
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
AQCSFR( AQCTLB| AQCTLA| CMPD CMPC CMPB CMPA TBPRD
Table8-9: Shadow Status Register (SHADOWSTS) Description
Bits Field Name Type Reset Description
31:11| RESERVED 31 1 RO 0x0 Reserved.
DBFED shadow status
0: A load from DBFED to DBFEDA clears this
10 DBFED RO 28 1: Write to DBFED set this bit and overwrite
current value in DBFED
DBRED shadow status
0: Aload from DBRED to DBREDA clears this
9 DBRER RO 0x0 1: Write to DBRED set this bit and overwrite
current value in DBRED
DBCTL shadow status
0: A load from DBCTL to DBCTLA clears this I
8 DBCTL RO 0x0 1: Write to DBCTL set this bit and overwrite
current value irDBCTL
AQCSFRC shadow status
0: A load from AQCSFRC to AQCSFRCA clea
7 AQCSFRC RO 0x0 bit
1: Write to AQCSFRC set this bit and overwrite
current value in AQCSFRC
AQCTLB shadow status
0: A load from AQCTLB to AQCTLBA clearsith
6 AQCTLB RO 0x0 1: Write to AQCTLB set this bit and overwrite
current value in AQCTLB
2500f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.



|
SPIN 7RO/

RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

Bits Field Name Type Reset Description

AQCTLA shadow status

0: A load from AQCTLA to AQCTLAA clears th
5 AQCTLA RO 0x0 bit

1: Write to AQCTLA set this bit and overwrite

current value in AQCTLA

CMPDshadow status

0: A load from CMPD to CMPDA clears this bit
4 CMPD RO 0x0 1: Write to CMPD set this bit and overwrite

current value in CMPD

CMPC shadow status

0: A load from CMPC to CMPCA clears this bit
3 CMPC RO 0x0 1: Write to CMPC set this bit and overwrite

current value in CMPC

CMPB shadow status

0: A load from CMPB to CMPBA clears this bif|
2 CMPB RO 0x0 1: Write to CMPB set this bit and overwrite

current value in CMPB

CMPA shadow status

0: A load from CMPA to CMPAA clears this bit|
1 CMPA RO RO 1: Write toCMPA set this bit and overwrite

current value in CMPA

TBPRD shadow status

0: A load from TBPRD to TBPRDA clears this
0 TBPRD RO RO 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 Contiieegister 0 (GLDCTLO)

Table8-10: Global Shadow to Active Load Control Register 0 (GLDCTLO) Layout

GLDCTLO (Global Shadow to Active Load Control Register 0)  Offset: Ox4 Default: 0x00(
Access: PWMxGLDCTLO
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

Table8-11: Global Shadow to Active Load Control Register 0 (GLDCTLO) Description

Bits

Field Name

Type

Reset

Description

31:13

RESERVED 31 1

RO

0x0

Reserved.

12

OSTMODE

RW

0x0

Oneshot global load mode

0: Global strobe isontinuously 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
generated when new event comes upon
GLDCNT=GLDRRON other words, the load
pulse is generated evegLDPRD 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=(
001: Load from shadow to active on
TBCNT=TBPRD

010: Load from shadow to active on TBCNT=(
TBCNT=TBPRD

011: Load from shadow to active on SYNC evé
100: Load from shadow to aece on SYNC event
or TBCNT=0

101: Load from shadow to active on SYNC evg
or TBCNT=TBPRD

110: Load from shadow to active on SYNC evg

2520f 972
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Bits Field Name

Type

Reset

Description

TBCNT=0 or TBCNT=TBPRD
111: Load from shadow to active on software I
writing 1 to GLDCTL1[FRCLOAD]

0 GLDEN

RW

0x0

Global shadow to active load enable

0: Shadow to active load is defined per registe
regardless of GLDSEL.

l.e. CMPA load is always controlled by
CMPCTL[CMPALOAD]

1: Shadow to active load ggobally controlled

8.11.2.3 Global Shadow to Active Load Control Register 1 (GLDCTL1)

Table8-12: Global Shadow to Active Load Control Register 1 (GLDCTL1) Layout

GLDCTL1 (Global Shadow to Active Load Control Register 1)  Offset: 0x8 Default: 0x00(
Access: PWMxGLDCTL1
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 FRCLOAL OSTLOAL

Table8-13: Global Shadow to Active Load Control Register 1 (GLDCTL1) Description

Bits Field Name

Type

Reset

Description

31:2 | RESERVED 31 |

RO

0x0

Reserved.

1 FRCLOAD

W1S

0x0

Global force shadow to active load
0: Write 0 has no effect and always reads back
1. Write 1 generates global load event to the
event counter

0 OSTLOAD

W1S

0x0

Start the oneshot load pending
0: Write 0 has no effect. Read 0 indicates therg¢
no pending oneshot load

1: Write linitialize a oneshot load pending.
Upon event defined by GLDCTL[GLDLOAD], t
global load happens and this bit is seliéared to
0.
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8.11.2.4 Global Shadow to Active Load Select Register (GLDSEL)

Table8-14: Global Shadow to Active Load Select Register (GLDSEL) Layout

GLDSEL (Global Shadow to Active Load Select Register)  Offset: OxC Default: 0x00000(
Access: PWMxGLDSEL
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
AQCSFR( AQCTLB| AQCTLA| CMPD CMPC CMPB CMPA TBPRD
Table8-15: Global Shadow to Active Load Selé&gister (GLDSEL) Description
Bits Field Name Type Reset Description
31:11| RESERVED 31 1 RO 0x0 Reserved.
DBFED global shadow to active load select
0: Shadow to active load is controlled by
10 DBFED RW R DBCTL[DBFEDLOAD]
1: Shadow to active load ¢®ntrolled by GLDCT
DBRED global shadow to active load select
0: Shadow to active load is controlled by
9 DBRED RWH Ox0 | hecTLDBREDLOAD]
1: Shadow to active load is controlled by GLD(
DBCTL global shadow to active load select
0: Shadow to active load is controlled by
8 PERY RWH - Ox0 | heeTLDBCTLLOAD]
1: Shadow to active load is controlled by GLD(
AQCSFRC global shadow to active load seleci
0: Shadow to active load is controlled by
! AQCSFRC RW 0x0 AQCTL[AQCSFRCLOAD]
1: Shadow to active load is controlled by GLD(
AQCTLB global shadow to active load select
0: Shadow to active load is controlled by
6 AQCTLB RW 00| AQCTLIAQCTLBLOAD]
1: Shadow to active load is controlled by GLD(
AQCTLA global shadow to active load select
0: Shadow to active load is controlled by
> AQCTLA RW OX0 | AQCTLIAQCTLALOAD]
1. Shadow to active load is controlled by GLD(
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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 c®ntrolled by GLDCT

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 GLD(

2 CMPB

RW

0x0

CMPB global shadow to active load select

0: Shadow tactive load is controlled by
CMPCTL[CMPBLOAD]

1: Shadow to active load is controlled by GLD(

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 GLD(

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 GLD(
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8.11.2.5 PWM Link Control Register (PWMLINK)

Table8-16: PWM Link Control Register (PWMLINK) Layout

PWMLINK (PWM Link Control Register)  Offset: 0x10  Default: OXFFFFFFFF
Access: PWMxPWMLINK
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

Table8-17: PWM Link Control Register (PWMLINK) Description

Bits Field Name Type Reset Description

Write to the GLDCTL1 of PWM selected by
PWMLINK[GLDCTL1] results in simultaneous
write to GLDCTL1 of current PWM module
0000: Select PWMO

0001: Select PWM1

0010: Select PWM2

0011: Select PWM3

1111: No PWM selected

Write to the DBFED of PW8&lected by
PWMLINK[DBFED] results in simultaneous wr
to DBFED of current PWM module

0000: Select PWMO

0001: Select PWM1

0010: Select PWM2

0011: Select PWM3

1111: No PWM selected

Write to the DBRED of PWM selected by
PWMLINK[DBRED] results in simultaneous wr,
to DBRED of current PWM module

0000: Select PWMO

0001: Select PWM1

0010: Select PWM2

0011: Select PWM3

1111: No PWM selected

Write to the CMPD of PWM selected by
PWMLINK[CMPD] resultssimultaneous write
to CMPD of current PWM module

0000: Select PWMO

31:28 GLDCTL1 RW OxF

27:24 DBFED RW OxF

23:20 DBRED RW OxF

19:16 CMPD RW OxF
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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

OxF

Write to the CMPC of PWM selected by
PWMLINK[CMPC] results in simultaneous writ
to CMPC of current PWM module

0000: Select PWMO

0001: Select PWM1

0010: Select PWM2

0011: Select PWM3

1111: No PWM selected

11:8

CMPB

RW

OxF

Write to the CMPB of PWM selected by
PWMLINK[CMPB] results in simultaneous writ
to CMPB of current PWM module
0000:Select PWMO

0001: Select PWM1

0010: Select PWM2

0011: Select PWM3

1111: No PWM selected

7:4

CMPA

RW

OxF

Write to the CMPA of PWM selected by
PWMLINK[CMPA] results in simultaneous writ
to CMPA of current PWM module

0000: Select PWMO

0001: Select PWM1

0010: Select PWM2

0011: Select PWM3

1111: No PWM selected

3:0

TBPRD

RW

OxF

Write to the TBPRD of PWM selected by
PWMLINK[TBPRD] results in simultaneous wr
to TBPRD of current PWM module

0000: Select PWMO

0001: Select PWM1

0010: Select PWM2

0011:Select PWM3

1111: No PWM selected
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8.11.2.6 TimeBase Control Register (TBCTL)

Table8-18: TimeBase Control Register (TBCTL) Layout

TBCTL (TimBase Control Register) Offset: 0x14  Defax00D000006
Access: PWMxTBCTL
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
TBPRDLOC TBPRDLOAD PHSDIR| PHSEN CNTMODE CNTRUN
Table8-19: TimeBase Control Register (TBCTL) Description
Bits Field Name Type Reset Description
31:20| RESERVED 31 2 RO 0x0 Reserved.
PWM counter behavioupon CPU lockup or
halted condition
Note: Such condition can be cause bsbdig
operation and CPU fault exceptions
19-18 DBGRUN RW 0%0 QO: Stop after the next timéase counter
increment or decrement
01: Stop when TBCNT completes a whole cyc
(TBCNT=TBPRD foregunt mode and TBCNT=S
for other modes)
10: Counter keep running when CPU is halted
TBCLK prdividing ratio from PWM clock input.
Overall dividing ratio is 2" TBPDIV * (TBDIV+1
000: /1 (default on reset)
001: /2
010: /4
17:15 TBPDIV RW 0x0 011 /8
100: /16
101:/32
110: /64
111:/128
TBCLK dividing ratio from pdivider output.
Overall dividing ratio is 2*"TBPDIV * (TBDIV+1
000: /1 (default on reset)
14:12 TBDIV RW 0x0 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

Softwareforced synchronization

This event is ORed with SYNCI input and is va
only when SYNCOSEL=000

0: Write 0 has no effect and always reads bacl
1: Write 1 forces a onime synchronization
pulse. This bit is setfleared to 0 and not
affected by PWMREGKRMtection

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

TBPRDLOCK

RW

0x0

TBPRD active value lock

0: Active value in TBPRDA is updated accordit
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 whe@BCTL[TBPRDLOCK]=1
00: Load TBPRD into TBPRDA on TBCNT=0
01: Load TBPRD into TBPRDA on SYNC ever
10: Load TBPRD into TBPRDA on SYNC ever
TBCNT=0

11: Write TBPRD will immediately change the
active value in TBPRDA

PHSDIR

RW

0x0

Phase direction

It is valid only when TBCNT is irdgwn-count
mode (CNTMODE=10)

0: Count down after synchronization event
1: Count up after synchronization event

PHSEN

RW

0x0

Phase register enable

0: Do not load timebase counter (TBCNT) from
time-base phaseegister (TBPHS)

1: Load TBCNT from TBPHS when
synchronization event occurs (SYNCI input,
software synchronization or digital compare sy
event)

2:1

CNTMODE

RW

0x3

Counter mode
00: Downcount

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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Bits Field Name Type Reset Description

01: Upcount

10: Updown-count

11: Stop and freeze (default on reset)
Counter run/stop control

0 CNTRUN RW 0x0 0: Counter stop

1: Counter freerunning

8.11.2.7 TimeBase Period Register (TBPRD)

Table8-20: TimeBase Period Register (TBPRD) Layout

TBPRD (TimBase PeriodRegister) Offset: 0x18  Default: 0x00000000
Access: PWMxTBPRD
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

Table8-21: TimeBase Period Register (TBPRD) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
15:0 VAL RwW 0x0 Timebase counter period
2600f 972
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8.11.2.8 TimeBase Period Active Register (TBPRDA)

Table8-22: TimeBase Period Active Register (TBPRDA) Layout

TBPRDA (Tirdgase Period Active Register) Offset: 0xXIXC  Default: 0x00000000
Access: PWMxTBPRDA
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

Table8-23: TimeBase Period Active Register (TBPRDA) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.

Timebase counter active period

When TBCTL[PRDLOAD]=0x3, write to TBPR
15:0 VAL RO 0x0 directly affects this register.

Otherwise, the value is loaded from TBPRD uy
the events defined in TBCTL[PRDLOAD].

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd. 2610f 972



A
SPIN TROL
RC034-2503002 SPD1179/SPD11d@chnical Reference Manuall

8.11.2.9 TimeBase Phase Register (TBPHS)

Table8-24: TimeBase Phase Register (TBPHS) Layout

TBPHS (TirmBase Phase Register) Offset: 0x20  Default: 0x00000000
Access: PWMxTBPHS
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

Table8-25: TimeBase Phase Register (TBPHS) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.

Timebase counter phase when synchronizatio
event occurs

TBCTL[PHSEN]=0: The synchronization event
15:0 VAL RW 0x0 ignored and TBCNT keeps its value.
TBCTL[PHSEN]=1: Tibase counter (TBCNT)
will be loaded withTBPHS when synchronizatig
event occurs.
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8.11.2.10Time-Base Counter Register (TBCNT)

Table8-26: TimeBase Counter Register (TBCNT) Layout

TBCNT (TimBase Counter Register) Offset: 0x24  Defaf©000000
Access: PWMxTBCNT
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

Table8-27: TimeBase Counter Register (TBCNDBscription

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
15:0 VAL RwW 0x0 Current value of the timdvase counter
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8.11.2.11 Time-Base Status Register (TBFLG)

Table8-28: TimeBase Status Register (TBFLG) Layout

TBFLG (TimBase Status Register) Offset: 0x28  Default: 0x00000000
Access: PWMxTBFLG
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
CNTCMPL CNTCMP(Q CNTCMPE CNTCMPA CNTPRD| CNTZRO| CNTMAX| SYNCI
Table8-29: TimeBase Status Register (TBFLG) Description
Bits Field Name Type Reset Description
31:9| RESERVED 31 { RO 0x0 Reserved.
Timebase counter direction status
8 CNTDIR RO 0x0 0: Timebase counter is currently counting dow
1: Timebase counter is currently counting up
Timebase counter reaching CMP&ched status
7 CNTCMPD RO 0x0 0: TBCNT never reaches CMPD
1: TBCNT reached CMPD
Timebase counter reaching CMPC latched sta
6 CNTCMPC RO 0x0 0: TBCNT never reaches CMPC
1: TBCNT reached CMPC
Timebase counter reaching CMPB latched sta|
5 CNTCMPB RO 0x0 0: TBCNT never reaches CMPB
1: TBCNT reached CMPB
Timebase counter reaching CMPA latched sta|
4 CNTCMPA RO 0x0 0: TBCNTnever reaches CMPA
1: TBCNT reached CMPA
Timebase counter reaching period latched
status
3 CNTPRD RO 00| 0. TBCNT never reachi®BPRD
1. TBCNT reached TBPRD
Timebase counter reaching zero latched statu
2 CNTZRO RO 0x0 0: TBCNT never reaches 0x0
1: TBCNT reached 0x0
Timebase counter reaching max latched statug
1 CNTMAX RO 0x0 0: TBCNT never reaches OXFFFF
1: TBCNT¥eached OxFFFF
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Bits Field Name Type Reset Description
Input synchronization latched status
0 SYNCI RO 0x0 0: No input synchronization event has occurre(
1: An input synchronization event has occurreg
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8.11.2.12Time-Base Status Clear Register (TBFLGCLR)

Table8-30: TimeBase Status Clear Register (TBFLGCLR) Layout

TBFLGCLR (TitBase Status Clear Register)
Access: PWMxTBFLGCLR

Offset: Ox2C Default: 0x00000000

31

30

29

28 27

RESERVED

26 25 24

23

22

21

20 19

RESERVED

18 17 16

15

14

13

12 11

RESERVED

10

7

CNTCMPL

6
CNTCMPC(

5

CNTCMPE

4
CNTCMPA

3
CNTPRD

2
CNTZRO

1
CNTMAX

SYNCI

Table8-31: TimeBase Status Clear Register (TBFLGCLR) Description

Bits

Field Name

Type

Reset Description

31:8

RESERVED_31_{

RO

0x0 Reserved.

CNTCMPD

wWi1cC

Timebase counter reaching CMPD latched sta
clear
0: Write 0 has no effect and always reads back
1: Write 1clearsthe TZFLG.CNTCMPD. This bi
seltcleared to O

0x0

CNTCMPC

wWi1cC

Timebase counter reaching CMPC latched sta
clear
0: Write 0 has no effect and always reads back
1: Write 1clearsthe TZFLG.CNTCMPC. This bi
seltcleared to O

0x0

CNTCMPB

wWi1cC

Timebase counter reaching CMPB latched sta|
clear

0: Write 0 has no effect and always reads back
1. Write 1clearsthe TZFLG.CNTCMPB. This bi
selfcleared to O

0x0

CNTCMPA

wWi1cC

Timebase counter reaching CMPA latched sta|
clear

0: Write 0 has no effect and always reads back
1: Write 1clearsthe TZFLG.CNTCMPA. This bi
selfcleared to O

0x0

CNTPRD

wWi1cC

Timebase counter reaching period latched
status clear

0: Write 0 has no effect and always reads back
1: Write 1clearsthe TZFLG.CNTPRD. This bit i
seltcleared to O

0x0

2660f 972
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Bits Field Name

Type

Reset

Description

2 CNTZRO

wWi1cC

0x0

Timebase counter reaching zero latched statu
clear

0: Write 0 has no effect and always reads back
1: Write 1clearsthe TZFLG.CNTZRO. This bit i
seltcleared to O

1 CNTMAX

wWi1cC

0x0

Timebase counter reaching max latched statug
clear
0: Write 0 has no effect and always reads back
1: Write 1clearsthe TZFLG.CNTMAX. This bit i
seltcleared to O

0 SYNCI

wicC

0x0

Input synchronization latched status clear

0: Write 0 has no effect and always reads back
1: Write 1clearsthe TZFLG.SYNCI. This bit is S
clearedto O
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8.11.2.13CounterCompare Control Register (CMPCTL)

Table8-32: CounterCompare Control Register (CMPCTL) Layout

CMPCTL (Count€fompare Control Register)
Access: PWMxCMPCTL

Offset: 0x30

Default: 0x00000000

31

30 29

28 27
RESERVED

26 25 24

23

22 21

20 19
RESERVED

18 17 16

15
CMPDLOC

14 13
CMPDLOAD

12 11
CMPCLOC

10 9 8
CMPCLOAD

7

CMPBLOC|

6 5
CMPBLOAD

4 3
CMPALOC

2 1 0
CMPALOAD

Table8-33: CounterCompare Control Register (CMPCTL) Description

Bits Field Name

Type

Reset

Description

31:16] RESERVED 31 1

RO

0x0

Reserved.

15 CMPDLOCK

RW

0x0

CMPD active value lock

0: Active value in CMPDA is updatetording 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]=
000: Load CMPD into CMPDA on TBCNT=0
001: Load CMPD into CMPDA on TBCNT=TB
010: LoadCMPD into CMPDA on TBCNT=0 or
TBCNT=TBPRD

011: Load CMPD into CMPDA on SYNC even
100: Load CMPD into CMPDA on SYNC even{
TBCNT=0

101: Load CMPD into CMPDA on SYNC even
TBCNT=TBPRD

110: Load CMPD into CMPDA on SYNC even
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 accordin
CMPCTL.CMPCLOAD

1: Active value in CMPCA will not change

10:8 CMPCLOAD

RW

0x0

CMPC active vallead mode

It has no effect when CMPCTL[CMPCLOCK]=
000: Load CMPC into CMPCA on TBCNT=0
001: Load CMPC into CMPCA on TBCNT=TB

2680f 972
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Bits

Field Name

Type

Reset

Description

010: Load CMPC into CMPCA on TBCNT=0 o
TBCNT=TBPRD

011: Load CMPC into CMPCA on SYNC even{
100: Load CMPC into CMPCA on SYNC even{
TBCNT=0
101: Load CMPC into CMPCA on SYNC even
TBCNT=TBPRD
110: Load CMPC into CMPCA on SYNC even
TBCNT=0 or TBCNBPRD

111: Write CMPC will immediately change the
active value in CMPCA

CMPBLOCK

RW

0x0

CMPB active value lock
0: Active value in CMPBA is updated according
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]=
000: Load CMPB into CMPBA on TBCNT=0
001: Load CMPB into CMPBA on TBCNT=TB}
010: Load CMPB into CMPBA on TBCNT=0 o
TBCNT=TBPRD

011: Load CMPB into CMPBA on SYNC event
100: Load CMPBtmCMPBA on SYNC event o
TBCNT=0

101: Load CMPB into CMPBA on SYNC event
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

CMPALOCK

RW

0x0

CMPA active value lock

0: Active value in CMPAA is updated accordin
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]=
000: Load CMPA into CMPAA on TBCNT=0
001: Load CMPA into CMPAA on TBCNT=TBF
010: Load CMPA into CMPAA on TBCNT=0 o
TBCNT=TBPRD

011: Load CMPA into CMPAA on SYNC event
100: Load CMPAtm CMPAA on SYNC event o
TBCNT=0

101: Load CMPA into CMPAA on SYNC event
TBCNT=TBPRD

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

8.11.2.14CounterCompare AThreshold Register (CMPA)

Table8-34: CounterCompare A Threshold Register (CMPA) Layout

CMPA (CounteCompare A Threshold Register)  Offset: 0x34  Default: 0x00000000
Access: PWMxCMPA
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
Table8-35: CounterCompare A Threshold Register (CMPA) Description
Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
15:0 VAL RwW 0x0 Comparator A threshold
2700f 972
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8.11.2.15CounterCompare A Threshold Active Register (CMPAA)

Table8-36. CounterCompare A Threshold Activieegister (CMPAA) Layout

CMPAA (CounteCompare A Threshold Active Register) Offset: 0x38  Default: 0x0000000
Access: PWMxCMPAA
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

Table8-37: CounterCompare A Threshold Active Register (CMPAA) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
Comparator A thresholdctive value
15:0 VAL RO 0x0 A TBCNT=CMPA event will be generated whilg
TBCNT is equal to the threshold value
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8.11.2.16 CounterCompare B Threshold Register (CMPB)

Table8-38: CounterCompare B Threshold Register (CMRBYyout

CMPB (Counte€Compare B Threshold Register) Offset: 0x3C  Default: 000000000
Access: PWMxCMPB
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

Table8-39: CounterCompare B Threshold Register (CMPB) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
15:0 VAL RwW 0x0 Comparator B threshold
2720f 972

©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.



SPIN TROL
RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

8.11.2.17 CounterCompare B Threshold Active Register (CMPBA)

Table8-40: CounterCompare B Threshold Active Register (CMPBA) Layout

CMPBA (CounteCompare B Threshold Active Register)  Offset: 0x40  Default: 0x0000000
Access: PWMxCMPBA
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

Table8-41: CounterCompare B Threshold ActivRegister (CMPBA) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
Comparator B threshold active value
15:0 VAL RO 0x0 A TBCNT=CMPB event will be generated whilg
TBCNT is equal to the threshold value
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8.11.2.18 CounterCompare C Threshold Register (CMPC)

Table8-42: CounterCompare C Threshold Register (CMPC) Layout

CMPC (CounteCompare C Threshold Register) Offset: 0x44  Default: 0x00000000
Access: PWMxCMPC
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

Table8-43: CounterCompare C Threshold Register (CMPC) Description

Bits FieldName Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
15:0 VAL RwW 0x0 Comparator C threshold
2740f 972
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8.11.2.19CounterCompare C Threshold Active Register (CMPCA)

Table8-44: CounterCompare O'hreshold Active Register (CMPCA) Layout

CMPCA (Counteompare C Threshold Active Register)  Offset: 0x48  Default: 0x0000000
Access: PWMxCMPCA
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

Table8-45. CounterCompare C Threshold Active Register (CMPCA) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
Comparator C threshold active value
15:0 VAL RO 0x0 A TBCNT=CMPC event will be generated whil
TBCNT is equal to the threshold value
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8.11.2.20CounterCompare D Threshold Register (CMPD)

Table8-46: CounterCompare Drhreshold Register (CMPD) Layout

CMPD (Counte€ompare D Threshold Register)  Offset: 0x4C  Default: 0x00000000
Access: PWMxCMPD
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

Table8-47: CounterCompare D Threshold Register (CMPD) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
15:0 VAL RwW 0x0 Comparator D threshold
2760f 972
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8.11.2.21 CounterCompare D Threshold Active Register (CMPDA)

Table8-48: CounterCompare D Threshold Active Register (CMPDA) Layout

CMPDA (CounteCompare D Threshold Active Register)  Offset: 0x50  Default: 0x0000000
Access: PWMxCMPDA
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

Table8-49: CounterCompare D Threshold Activikegister (CMPDA) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
Comparator D threshold active value
15:0 VAL RO 0x0 A TBCNT=CMPD event will be generated whil
TBCNT is equal to the threshold value
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8.11.2.22 Action-Quialifier Control Register (AQCTL)

Table8-50: Action-Qualifier Control Register (AQCTL) Layout

AQCTL (ActiocQualifier Control Register) Offset: 0x54  Default: 0x00000000
Access: PWMxAQCTL
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 TOSEL
7 6 5 4 3 2 1 0
AQCTLBLOCK AQCTLBLOAD AQCTLALOCK AQCTLALOAD

Table8-51: Action-Qualifier Control Register (AQCTL) Description

Bits Field Name Type Reset Description
31:16] RESERVED 31 1 RO 0x0 Reserved.
T1 event source select
0000: DCAEVTO
0001: DCAEVT1
0010: DCBEVTO
0011: DCBEVT1
15:12 T1SEL RW 0x0 0100: TZ0
0101: TZ1
0110: TZ2
0111:TZ3
1000: TZ4
1001: SYNCI
TO event source select
0000: DCAEVTO
0001: DCAEVT1
0010: DCBEVTO
0011: DCBEVT1
11:8 TOSEL RW 0x0 0100: TZ0
0101: TZ1
0110: TZ2
0111:TZ3
1000: TzZ4
1001: SYNCI
AQCTLB active value lock
0: Active value in AQCTLBA is updated accord
to AQCTL.AQCTLBLOAD
1: Active value in AQCTLBA will not change

7 AQCTLBLOCK | RW 0x0
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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]A
000: Load AQCTLB into AQCTLBA on TBCNT|
001: Load AQCTLB into AQCTLBA on
TBCNT=TBPRD

010: Load AQCTLB into AQCTLBA on TBCNT|
TBCNT=TBPRD
011: Load AQCTLB into AQCTLBA on SYNC ¢
100: Load AQCTLB into AQCTLBA on SYNC ¢
or TBCNT=0
101: Load AQCTLB into AQCTLBA on SYNC ¢
or TBCNT=TBPRD
110: Load AQCTLB into AQCTLBA on SYNC ¢
TBCNT=0 or TBCNT=TBPRD

111: Write AQCTLB immediately change the
active value in AQCTLBA

AQCTLALOCK

RW

0x0

AQCTLA active value lock
0: Active value in AQCTLAA is updated accorg
to AQCTL[AQCTLALOAD]

1: Activevalue in AQCTLAA will not change

2:0

AQCTLALOAD

RW

0x0

AQCTLA active value load mode
It has no effect when AQCTL[AQCTLALOCK]A
000: Load AQCTLA into AQCTLAA on TBCNT|
001: Load AQCTLA into AQCTLAA on
TBCNT=TBPRD

010: Load AQCTLA into AQCTLAA on TBCNT
TBCNT=TBPRD
011: Load AQCTLA into AQCTLAA on SYNC ¢
100: Load AQCTLA into AQCTLAA on SYNC ¢
or TBCNT=0

101: Load AQCTLA into AQCTLAA on SYNC ¢
or TBCNT=TBPRD

110: Load AQCTLA into AQCTLAA on SYNC ¢
TBCNT=0 or TBCNT=TBPRD

111: Write AQCTLA immediately change the
active value in AQCTLAA
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8.11.2.23 Action-Quialifier Output A Control Register (AQCTLA)

Table8-52: Action-Qualifier Output A Control Register (AQCTLA) Layout

PWMxAQCTLA

AQCTLAActionQualifier Output A Control Register)
Access:

Offset: 0x58 Default: 0x00000000

31

30

29

28

RESERVED

27 26 25 24

23

22

21

RESERVED

20

18
T1D

17
T1U

19 16

15

14
TOD

13
TOU

12

10 9 8
CBU

11
CBD

CAD

CAU

4

PRD ZRO

Table8-53: Action-Qualifier Output A Control Register (AQCTLA) Description

Bits

Field Name

Type

Reset

Description

31:20

RESERVED 31 2

RO

0x0

Reserved.

19:18

T1D

RW

0x0

Action on output A when Tévent and TBCNT ig
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 statu

17:16

T1U

RW

0x0

Action on output A when T1 event and TBCNT]|
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 statu

15:14

TOD

RW

0x0

Action on output A when TO event and TBCNT]|
counting down

00: Donothing (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 statu

13:12

TOU

RW

0x0

Action on output A when TO event and TBCNT]|
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 statu

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: Clea(force PWM output A to low)
10: Set (force PWM output A to high)
11: Toggle (invert current PWM output A statu

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 statu

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 statu

54

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 statu

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 outputséatus)

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 statu
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8.11.2.24 Action-Quialifier Output AControl Active Register (AQCTLAA)

Table8-54: Action-Qualifier Output A Control Active Register (AQCTLAA) Layout

AQCTLAA (ActieQualifier Output A Control Active Register)  Offset: Ox5C  Default: 0x000d
Access: PWMxAQCTLAA
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
TOD TOU CBD CBU
7 6 5 4 3 2 1 0
CAD CAU PRD ZRO

Table8-55: Action-Qualifier Output A Control Active Register (AQCTLAA) Description

Bits

Field Name

Type

Reset

Description

31:20

RESERVED 31 2

RO

0x0

Reserved.

19:18

T1D

RO

0x0

Action on output A when T1 event and TBCNT]|
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 statu

17:16

T1U

RO

0x0

Action on output A when T1 event and TBCNT]|
counting up

00: Donothing (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 statu

15:14

TOD

RO

0x0

Action on output A when TO event and TBCNT]|
counting down

00: Do nothing (actiodisabled)

01: Clear (force PWM output A to low)

10: Set (force PWM output A to high)

11: Toggle (invert current PWM output A statu

13:12

TOU

RO

0x0

Action on output A when TO event and TBCNT]|
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 statu

11:10

CBD

RO

0x0

Action on output A when TBCNT=CMPB and
TBCNT is counting down
00: Do nothing (action disabled)

2820f972
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Bits

Field Name

Type

Reset

Description

01: Clear (force PWM output A tow)
10: Set (force PWM output A to high)
11: Toggle (invert current PWM output A statu

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 statu

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 statu

54

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 statu

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 statu

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 statu
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8.11.2.25Action-Qualifier Output B Control Register (AQCTLB)

Table8-56: Action-Qualifier Output B Control Register (AQCTLB) Layout

AQCTLB (ActieQualifier Output B Control Register)  Offset: 0x60  Default: 0x00000000
Access: PWMxAQCTLB
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
TOD TOU CBD CBU
7 6 5 4 3 2 1 0
CAD CAU PRD ZRO

Table8-57: Action-Qualifier Output B Control Register (AQCTI®)scription

Bits Field Name Type Reset Description
31:20| RESERVED 31 2 RO 0x0 Reserved.
Action on output B when T1 event and TBCNT]|
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 statu
Action on output B when T1 event and TBCNT]|
counting up

00: Do nothing (action disabled)

01: Clear (force PWM output B to low)

10: Set (force PWM output B togh)

11: Toggle (invert current PWM output B statu
Action on output B when TO event and TBCNT]|
counting down

00: Do nothing (action disabled)

01: Clear (force PWM output B to low)

10: Set (force PWM output B to high)

11: Toggldinvert current PWM output B status
Action on output B when TO event and TBCNT]|
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 statu
Action on output B when TBCNT=CMPA and
11:10 CBD RW 0x0 TBCNT is counting down
00: Do nothing (action disabled)

19:18 T1D RW 0x0

17:16 T1U RW 0x0

15:14 TOD RW 0x0

13:12 TOU RW 0x0
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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 statu

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 statu

7.6

CAD

RW

0x0

Action onoutput 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 statu

54

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 statu

3.2

PRD

RW

0x0

Action on output B when TBCNT=TBPRD

00: Donothing (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 statu

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 statu
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8.11.2.26 Action-Quialifier Output B Control Active Register (AQCTLBA)

Table8-58: Action-Qualifier Output BControl Active Register (AQCTLBA) Layout

AQCTLBA (ActigQualifier Output B Control Active Register) Offset: 0x64  Default: 0x0000
Access: PWMxAQCTLBA
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
TOD TOU CBD CBU
7 6 5 4 3 2 1 0
CAD CAU PRD ZRO

Table8-59: Action-Qualifier Output B Control Active Register (AQCTLBA) Description

Bits

Field Name

Type

Reset

Description

31:20

RESERVED 31 2

RO

0x0

Reserved.

19:18

T1D

RO

0x0

Action on output B when T1 event and TBCNT]|
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 PWhutput B status)

17:16

T1U

RO

0x0

Action on output B when T1 event and TBCNT]|
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 statu

15:14

TOD

RO

0x0

Action on output B when TO event and TBCNT]|
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 statu

13:12

TOU

RO

0x0

Action on output B when TO event and TBCNT]|
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 statu

11:10

CBD

RO

0x0

Action on output Bvhen 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 statu

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 statu

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 statu

54

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 statu

3.2

PRD

RO

0x0

Action on output B when TBCNT=TBPRD

00: Do nothing (action disabled)

01: Clear (force PWM output B kow)

10: Set (force PWM output B to high)

11: Toggle (invert current PWM output B statu

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 statu
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8.11.2.27 Action-Quialifier Software Force Register (AQSFRC)

Table8-60: Action-Qualifier Software Force Register (AQSFRC) Layout

AQSFRC (Actigpualifier Software ForcRegister) Offset: 0x68  Default: 0x00000000
Access: PWMxAQSFRC
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

Table8-61: Action-Qualifier Software Force Register (AQSFRC) Description

Bits Field Name Type Reset Description
31:10| RESERVED 31 1 RO 0x0 Reserved.

Onetime software forced event onutput
00: Write a 0 has no effect and always reads b
0

9:8 OTSFRC W1S 0x0 01:

10:

11: Write a 1 initialize a oreycle force pulse.
This bit is seltleared to 0

7:6 RESERVED_7_§ RO 0x0 Reserved.

Options to load continuous software force
register (AQCSFRC) active value from shadow
register

00: Load from AQCSFRC into AQCSFRCA on
TBCNT=0

5:4 CSFLOAD RW 0x0 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

Action when ondime software force B is
invoked

00: Do nothing (action disabled)

3:2 ACTSFB RwW 0x0 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
Action when ondime software force A is
invoked
00: Do nothing (action disabled)

1:0 ACTSFA RwW 0x0 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-Quialifier Continuous Software Force Register (AQCSFRC)

Table8-62: Action-Qualifier Continuous Software Force Register (AQCSFRC) Layout

AQCSFRC (Acti@ualifier Continuous Software ForBegister) Offset: Ox6C  Default:
0x00000000
Access: PWMxAQCSFRC
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

Table8-63: Action-Qualifier Continuous Software Force Register (AQCSFRC) Description

Bits Field Name Type Reset Description
31:10| RESERVED 31 1 RO 0x0 Reserved.

Continuous software force on output B
00: Forcinglisabled

9:8 CSFB RW 0x0 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.
Continuous software force on output A
00: Forcing disabled

1.0 CSFA RW 0x0 01: Force a continuous low autput 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)

Table8-64: Action-Qualifier Continuous Software Force ActiRegister (AQCSFRCA) Layout

AQCSFRCA (ActiQualifier Continuous Software Force Active Register) Offset: 0x70  Defa
0x00000000
Access: PWMxAQCSFRCA
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

Table8-65: Action-Qualifier Continuous Software Force Active Register (AQCSFRCA) Description

Bits Field Name Type Reset Description
31:10| RESERVED 31 1 RO 0x0 Reserved.

Continuous software force on output B
00: Forcing disabled

9:8 CSFB RO 0x0 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.

Continuous software force on output A
00: Forcing disabled

1:0 CSFA RO 0x0 01: Force a continuous low on output A
10: Force a continuous high on output A
11: Invalid option

2900f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.



|
SPIN 7RO/

RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

8.11.2.30DeadBand Generator Control Register (DBCTL)

Table8-66: DeadBand Generator Control Register (DBCTL) Layout

DBCTL (Deadand Generator Control Register)  Offset: 0x74  Default: 0x00000070
Access: PWMxDBCTL
31 30 29 28 27 26 25 24
RESERVED DBFEDLOC DBFEDLOAD
23 22 21 20 19 18 17 16
RESERVE DBREDLO(Q DBREDLOAD | RESERVH DBCTLLOC DBCTLLOAD
15 14 13 12 11 10 9 8
RESERVED CTLWE | HALFCYCL DUALEDG
7 6 5 4 3 2 1 0
OUTBSR( OUTASRC| FEDPOL REDPOL| FEDSRC REDSRC| FEDEN | REDEN
Table8-67: DeadBand Generator Control Register (DBCTL) Description
Bits Field Name Type Reset Description
31:27| RESERVED 31 2 RO 0x0 Reserved.
DBFED active value lock
0: Active value in DBFEDA is updaedording
26 DBFEDLOCK | RW 0x0 o DBCTL[DBFEDLOAD]
1: Active value in DBFEDA will not change
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=TH
25:24 DBFEDLAQ RW 0x0 10:Load DBFED into DBFEDA on TBCNT=0 @
TBCNT=TBPRD
11: Write DBFED immediately change the acti
value in DBFEDA
23 RESERVED_ 23| RO 0x0 Reserved.
DBRED active value lock
0: Active value in DBREDA is updated accordi
22 DBREDLOCK | RW 0x0 to DBCTL[DBREDLOAD]
1: Active value in DBREDA will not change
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=TE
21:20 DBREDLOAD | RW 0x0 10: Load DBRED iniBREDA 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.
DBCTL[9:0] active value lock
0: Active value in DBCTLA is updated accordir
18 DBCTLLOCK | RW 0x0 to DBCTL[DBCTLLOAD]
1: Active value in DBCTLA will not change
DBCTL[9:0] active value load mode
It has no effect when DBCTL[DBCTLLOCK]=1
00: Load DBCTL[9:0] into DBCTLA on TBCNT]
01: Load DBCTL[9:0] into DBCTLA on
17:16 DBCTLLOAD RW 0x0 TBCNT=TBPRD
10: Load DBCTL[9:0] into DBCTLA on TBCNT|
TBCNT=TBPRD
11: Write DBCTL[9:0] will immediately change
the active value in DBCTLA
15:11| RESERVED_15 1 RO 0x0 Reserved.
10 LSBs of the dedshnd control write enable
In order to write the 10 LSBs, this bit need to b
10 CTLWE wi1cC 0x0 write 1 simultaneously
0: 10 LSBs will not be written
1: 10 LSBs will be written
Half cycle clocking enable
0: Full cycle clocking enabled. The déxahd
9 HALFCYCLE | RW 0x0 counter is clocked at TBCLK.
1: Half cycle clocking enabled. The ddzahd
counter is clocked at 2x TBCLK.
Duatedge delay mode
0: Risingedge delay and fallinrgdge delay are
8 DUALEDGE RwW 0x0 two separate paths
1: Risingedge delay path output serves as inpy
for Fallingedge delay path
Output B source
7 OUTBSRC RW 0x0 0: Fallingedge delay path is selected as output
1: Risingedge delay path is selected as output
Output A source
6 OUTASRC RW Ox1 0: Fallingedge delay path is selected as output
1: Risingedge delay path is selected as output
Fallingedge delay output polarity
0: Fallingedge delay output is inverted to have
5 FEDPOL RwW 0x1 activelow polarity
1: Fallingedge delay output keeps the original
active-high polarity
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Bits

Field Name

Type

Reset

Description

REDPOL

RW

Ox1

Risingedge delay output polarity

0: Risingedge delay output is inverted to have
activelow polarity

1: Risingedge delay output keeps the original
active-high polarity

FEDSRC

RW

0x0

Fallingedge delay source
0: Input A is the source fdalling-edge delay
1: Input B is the source for falliregige delay

REDSRC

RW

0x0

Risingedge delay source
0: Input A is the source for risireglge delay
1: Input B is the source for risiragige delay

FEDEN

RW

0x0

Fallingedge delay enable

0: Fallingedge delay is bypassed and the input
from actionqualifier goes to the submodule
directly

1: Fallingedge delay is enabled and applied at
output B

REDEN

RW

0x0

Risingedge delay enable

0: Risingedge delay is bypassed and the input
from actionqualifier goes to the submodule
directly

1: Risingedge delay is enabled and applied at
output A
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8.11.2.31DeadBand Generator Control Active Register (DBCTLA)

Table8-68: DeadBand Generator Control ActivRegister (DBCTLA) Layout

DBCTLA (Ded#land Generator Control Active Register)  Offset: 0x78  Default: 0x0000007(
Access: PWMxDBCTLA

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 HALFCYCL DUALEDG
7 6 5 4 3 2 1 0
OUTBSR( OUTASR( FEDPOL| REDPOL| FEDSRCH REDSRC FEDEN REDEN

Table8-69: DeadBand Generator Control Active Register (DBCTLA) Description

Bits Field Name Type Reset Description
31:10| RESERVED 31 1 RO 0x0 Reserved.
Half cycle clocking enable
0: Full cycle clocking enabled. The déxahd
9 HALFCYCLE RO 0x0 counter is clocked at TBCLK.
1: Half cycle clocking enabled. The ddwzhd
counter is clocked at 2x TBCLK.
Duatedge delay mode
0: Risingedge delay and fallingdge delay are
8 DUALEDGE RO 0x0 two separate paths

1: Risingedge delay path output serves as inpy
for Fallingedge delay path
Output B source
7 OUTBSRC RO 0x0 0: Fallingedge delay path iselected as output B
1: Risingedge delay path is selected as output
Output A source
6 OUTASRC RO 0x1 0: Fallingedge delay path is selected as output
1: Risingedge delay path is selected as output
Fallingedge delay outpupolarity
0: Fallingedge delay output is inverted to have
5 FEDPOL RO Ox1 activelow polarity
1: Fallingedge delay output keeps the original
active-high polarity

Risingedge delay output polarity
0: Risingedge delay output is inverted to have
4 REDPOL RO Ox1 activelow polarity
1: Risingedge delay output keeps the original
active-high polarity
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Bits Field Name Type Reset Description
Fallingedge delay source
3 FEDSRC RO 0x0 0: Input A is the source for fallirefige delay

1: Input B is the source for falliregige delay
Risingedge delaysource

2 REDSRC RO 0x0 0: Input A is the source for risireglge delay

1: Input B is the source for risiagige delay
Fallingedge delay enable

0: Fallingedge delay is bypassed and the input
from actionqualifier goes to the submodule
directly

1: Fallingedge delay is enabled and applied at
output B

Risingedge delay enable

0: Risingedge delay is bypassed and the input
from actionrqualifier goes to the submodule
directly

1: Risingedge delay is enabled and applied at
output A

1 FEDEN RO 0x0

0 REDEN RO 0x0

8.11.2.32DeadBand Generator Rising Edge Delay Register (DBRED)

Table8-70: DeadBand Generator Rising Edge Delay Register (DBRED) Layout

DBRED (DedBand Generator Rising Edge Delay Register) Offset: 0x7C  Default: 0x0000(
Access: PWMxDBRED
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

Table8-71: DeadBand Generator Rising Ed@eelay Register (DBRED) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
15:0 VAL RwW 0x0 Risingedge delay
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8.11.2.33DeadBand Generator Rising Edge Delay Active Register (DBREDA)

Table8-72: DeadBand Generator Rising Edge Delay Active Register (DBREDA) Layout

DBREDA (Dediand Generator Rising Edge Delay Active Register)  Offset: 0x80  Default:
0x00000000
Access: PWMxDBREDA
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

Table8-73: DeadBand Generator Rising Edge Delay Active Register (DBREDA) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
15:0 VAL RO 0x0 Risingedge delay

8.11.2.34DeadBand Generator Falling Edge Delay Register (DBFED)

Table8-74: DeadBand Generator Falling Edge Delaggister (DBFED) Layout

DBFED (Deadand Generator Falling Edge Delay Register)  Offset: 0x84  Default: 0x0000(
Access: PWMxDBFED
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

Table8-75: DeadBand Generator Falling Edge Delay Register (DBFED) Description

Bits Field Name Type Reset Description
3116/ RESERVED 31 1 RO 0x0 Reserved.
15:0 VAL RwW 0x0 Fallingedge delay
2960f 972
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8.11.2.35DeadBand Generator Falling Edge Delay Active Register (DBFEDA)

Table8-76. DeadBand Generator Falling Edge Delay Active Register (DBFEDA) Layout

DBFEDA (Dedgland Generator Falling Edge Delay Active Register)  Offset: 0x88  Default:
0x00000000
Access: PWMxDBFEDA
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

Table8-77: DeadBand Generator Falling Edge Delay Active Register (DBFEDA) Description

Bits Field Name Type Reset
31:16| RESERVED 31 1 RO 0x0 Reserved.

15:0 VAL RO 0x0 Fallingedge delay

Description
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8.11.2.36 Trip-Zone Event Seled®egister (TZSEL)

Table8-78: Trip-Zone Event Select Register (TZSEL) Layout

Access: PWMxTZSEL

TZSEL (Trpone Event Select Register)

Offset: 0x8C

Default: 0x00030003

31 30 29 28 27 26 25 24
CBCWE RESERVED DBGCBC| DCBEVT1] DCAEVTI]
23 22 21 20 19 18 17 16
CLKERRCH TZz4CBC| TZ3CBC| TZ2CBC| TZ1CBC| TZOCBC CBCOUT
15 14 13 12 11 10 9 8
OSTWE RESERVED DBGOST| DCBEVT( DCAEVT(
7 6 5 4 3 2 1 0
CLKERROY TZ4O0ST| TZ30ST| TZ20ST| TZ10OST| TZOOST OSTOUT
Table8-79: Trip-Zone Event Select Register (TZSEL) Description
Bits Field Name Type Reset Description
Cycleby-cycle tripzone event select control bits
write enable
31 CBCWE W1S 0x0 0: Write 0 has neffect and always reads back
1: Write 1 enables concurrent write to 16 MSB
This bit is seitleared to O
30:27| RESERVED 30 2 RO 0x0 Reserved.
CPU lockup or halted conditi@s cycleby-cycle
26 DBGCBC Rw | oxo |Uipsource (ORed)
0: Disable
1: Enable
Digital compare B event 1 as a cybiecycle trip
25 DCBEVT1 RW oxo | Source (ORed)
0: Disable
1: Enable
Digital compare A event 1 as a cyblecycle trip
24 DCAEVT1 RW oxo | Source (ORed)
0: Disable
1: Enable
Clock error as a cyeley-cycle trip source (ORed
23 CLKERRCBC | RW 0x0 0: Disable
1: Enable
TZ4 as a cycley-cycle trip source (ORed)
22 TZ4CBC RW 0x0 0: Disable
1: Enable
TZ3 as a cycley-cycle trip sourcéORed)
21 TZ3CBC RW 0x0 0: Disable
1: Enable
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Bits

Field Name

Type

Reset

Description

20

T22CBC

RW

0x0

TZ2 as a cycley-cycle trip source (ORed)
0: Disable
1: Enable

19

TZ21CBC

RW

0x0

TZ1 as a cycley-cycle trip source (ORed)
0: Disable
1: Enable

18

TZ0CBC

RW

0x0

TZO0 as a cycley-cycle trip sourcé ORed)
0: Disable
1: Enable

17:16

CBCOUT

RW

0x3

Cycleby-cycle tripzone output select
00: Disable cyctby-cycle tripzone
01: Select only the asynchronous path. i.e. The
original event OR gate output

10: Select only the latched path

11: Select botlthe asynchronous path and the
latched path (ORed)

15

OSTWE

W1S

0x0

Oneshot trip-zone event select control bits writ
enable

0: Write 0 has no effect and always reads bacl
1: Write 1 enable concurrent write to 16 LSBs.
This bit is seitleared to O

14:11

RESERVED 14 1

RO

0x0

Reserved.

10

DBGOST

RW

0x0

CPU locked or halted conditi@s a oneshot trip
source (ORed)

0: Disable

1: Enable

DCBEVTO

RW

0x0

Digital compare B event 0 as a esteot trip
source (ORed)

0: Disable

1: Enable

DCAEVTO

RW

0x0

Digital compare A event 0 as a esleot trip
source (ORed)

0: Disable

1: Enable

CLKERROST

RW

0x0

Clock error as a onghot trip source (ORed)
0: Disable
1: Enable

TZ40ST

RW

0x0

TZ4 as a onshot trip source (ORed)
0: Disable
1: Enable

TZ30ST

RW

0x0

TZ3 as a onshot trip source (ORed)
0: Disable
1: Enable
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Bits Field Name Type Reset Description

TZ2 as a onshot trip source (ORed)
4 TZ20ST RwW 0x0 0: Disable

1: Enable

TZ1 as a onshot trip source (ORed)
3 TZ10ST RwW 0x0 0: Disable

1: Enable

TZ0 as ane-shot trip source (ORed)
2 TZOOST RwW 0x0 0: Disable

1: Enable

Oneshot trip-zone output select

00: Disable onahot trip-zone

01: Select only the asynchronous path. i.e. The
1:0 OSTOUT RwW 0x3 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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8.11.2.37Trip-Zone Flag Register (TZFLG)

Table8-80: Trip-Zone Flag Register (TZFLG) Layout

TZFLG (Trigone Flag Register)  Offset: Ox9Mefault: 0x00000000
Access: PWMxTZFLG
31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED DBGCBC DCBEVT]
15 14 13 12 11 10 9 8
DCAEVT] CLKERRCE TzZ4CBC | TZ3CBC| TZ2CBC| TzZ1CBC| TZO0CBC| DBGOST
7 6 5 4 3 2 1 0
DCBEVT( DCAEVTOl CLKERROY TzZ40OST| TZ30OST| TZ20ST| TZ1OST| TZOOST

Table8-81: Trip-Zone Flag Register (TZFLG) Description

Bits Field Name Type| Reset Description

31:18| RESERVED 31 1 RO 0x0 | Reserved.

LatchedCPU lockup or haltedycleby-cycle trip
event flag

0: No event has occurred

1: Event occurred

Latched digital compare B event 1 cyblecycle trip
flag

0: No event has occurred

1: Event occurred

17 DBGCBC RO 0x0

16 DCBEVT1 RO 0x0

Latched digital compare A event 1 cyblecycle trip
flag

0: No event has occurred

1: Event occurred

15 DCAEVT1 RO 0x0

Latched clock error cyclay-cycle trip event flag
14 CLKERRCBC RO 0x0 0: No event has occurred
1: Event occurred

Latched TZ4ycleby-cycle trip event flag
13 TZACBC RO 0x0 0: No event has occurred
1: Event occurred

Latched TZ3 cycley-cycle trip event flag
12 TZ3CBC RO 0x0 0: No event has occurred
1: Event occurred

Latched TZ2 cycley-cycle trip event flag
11 TZ2CBC RO 0Ox0 | O: No evenhas occurred
1: Event occurred
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Bits Field Name Type| Reset Description
Latched TZ1 cycley-cycle trip event flag
10 TZ1CBC RO Ox0 | O: No event has occurred

1: Event occurred

Latched TZO cycley-cycle trip event flag
9 TZ0OCBC RO 0Ox0 | O: No event has occurred
1: Event occurred

LatchedCPU lockup or halteshe-shot trip event flag
8 DBGOST RO Ox0 | O: No event has occurred
1: Event occurred

Latched digital compare B event 0 esleot trip flag
7 DCBEVTO RO 0x0 | 0: No event has occurred
1: Event occurred

Latched digitatompare A event 0 onshot trip flag
6 DCAEVTO RO Ox0 | O: No event has occurred
1: Event occurred

Latched clock error onsghot trip event flag
5 CLKERROST RO Ox0 | O: No event has occurred
1: Event occurred

Latched TZ4 onshot trip event flag
4 TZ40ST RO 0Ox0 | O: Noevent has occurred
1: Event occurred

Latched TZ3 onshot trip event flag
3 TZ30ST RO 0Ox0 | 0: No event has occurred
1: Event occurred

Latched TZ2 onshot trip event flag
2 TZ20ST RO 0Ox0O | O: No event has occurred
1: Event occurred

Latched TZ1 onshot trip event flag
1 TZ10ST RO 0x0 0: No event has occurred
1: Event occurred

Latched TZO0 onshot trip event flag
0 TZO0OST RO 0x0 0: No event has occurred
1: Event occurred
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8.11.2.38Trip-Zone Flag Clear Register (TZFLGCLR)

Table8-82: Trip-Zone Flag Clear Register (TZFLGCLR) Layout

TZFLGCLR (Fdpne Flag Clear Register)  Offset: 0x94  Default: 0x00000000
Access: PWMxTZFLGCLR
31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED DBGCBC DCBEVT]
15 14 13 12 11 10 9 8
DCAEVT] CLKERRCE TzZ4CBC | TZ3CBC| TZ2CBC| TzZ1CBC| TZO0CBC| DBGOST
7 6 5 4 3 2 1 0
DCBEVT( DCAEVTOl CLKERROY TzZ40OST| TZ30OST| TZ20ST| TZ1OST| TZOOST
Table8-83: Trip-Zone Flag Clear Register (TZFLGCLR) Description
Bits Field Name Type Reset Description
31:18| RESERVED 31 1 RO 0x0 Reserved.
LatchedCPU lockup or halteclcleby-cycle trip
event flag clear
17 DBGCBC wi1cC 0x0 0: Write a 0 has no effect. Always reads back :
1: Write a 1 clears the latched status. This bit i
selfcleared to 0
Latched digital compare B event 1 cyblecycle
trip flag clear
16 DCBEVT1 wicC 0x0 0: Write a Ghas no effect. Always reads back a
1: Write a 1 clears the latched status. This bit i
selfcleared to 0
Latched digital compare A event 1 cyblecycle
trip flag clear
15 DCAEVT1 wicC 0x0 0: Write a 0 has no effect. Always reads back :
1: Write a Iclears the latched status. This bit ig
seltcleared to O
Latched clock error cyclay-cycle trip event flag
clear
14 CLKERRCBC | wWi1C 0x0 0: Write a 0 has no effect. Always reads back :
1: Write a 1 clears the latched status. This bit i
seltcleared to O
Latched TZ4 cycley-cycle trip event flag clear
0: Write a 0 has no effect. Always reads back :
13 TZ4CBC wic 0x0 1: Write a 1 clears the latched status. This bit i
seltcleared to O
Latched TZ3 cyclay-cycle trip event flaglear
12 TZ3CBC wic 0x0 0: Write a 0 has no effect. Always reads back {
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Bits

Field Name

Type

Reset

Description

1: Write a 1 clears the latched status. This bit i
self-cleared to O

11

TZ2CBC

wWicC

0x0

Latched TZ2 cycley-cycle trip event flag clear
0: Write a 0 has no effect. Always reads back :
1: Write a 1 clears the latched status. This bit i
seltcleared to O

10

TZ1CBC

wicC

0x0

Latched TZ1 cycley-cycle trip event flag clear
0: Write a 0 has no effect. Always reads back :
1: Write a 1 clears the latched status. This bit i
seltcleared to O

TZ0CBC

wWi1cC

0x0

Latched TZO0 cycley-cycle trip event flag clear
0: Write a 0 has no effect. Always reads back :
1: Write a 1 clears the latched status. This bit i
self-cleared to O

DBGOST

wicC

0x0

LatchedCPU lockup or halteohe-shot trip event
flag clear

0: Write a 0 has no effect. Always reads back :
1: Write a 1 clears the latched status. This bit i
self-cleared to O

DCBEVTO

wWi1cC

0x0

Latched digital output B event O orshot trip
flag clear

0: Write a 0 has neffect. Always reads back a
1: Write a 1 clears the latched status. This bit i
seltcleared to O

DCAEVTO

wWi1cC

0x0

Latched digital output A event O orghot trip
flag clear

0: Write a 0 has no effect. Always reads back :
1: Write a 1 clears the latched status. This bit i
seltcleared to O

CLKERROST

wWi1cC

0x0

Latched clock error onshot trip event flag clear
0: Write a 0 has no effect. Always reads back ¢
1: Write a 1 clears the latched status. This bit i
seltcleared to O

TZ40ST

wWi1cC

0x0

Latched TZ4 onshot trip event flag clear
0: Write a 0 has no effect. Always reads back {
1: Write a 1 clears the latched status. This bit i
self-cleared to O

TZ30ST

wWi1cC

0x0

Latched TZ3 onshot trip event flag clear
0: Write a 0 has no effect. Always reads back :
1: Write a 1 clears the latched status. This bit i
seltcleared to O

TZ20ST

wWi1cC

0x0

Latched TZ2 onshot trip event flag clear
0: Write a 0 has no effect. Always reads back :
1: Write a 1 clears the latched status. This bit i
seltcleared to 0
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Bits Field Name Type Reset Description
Latched TZ1 onshot trip event flag clear
0: Write a 0 has no effect. Always reads back :
1 T210ST wic 0x0 1: Write a 1 clears the latched status. This bit i
self-cleared to O
Latched TZO0 onshot trip eventflag clear
0 T700ST WIC 0%0 0: Write a 0 has no effect. Always reads back :

1: Write a 1 clears the latched status. This bit i

self-cleared to O
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8.11.2.39Trip-Zone Digital Compare Event Select Register (TZDCSEL)

Table8-84: Trip-Zone Digital Compare Event Select Register (TZDCSEL) Layout

TZDCSEL (Twmne Digital Compare Event Select Register)  Offset: 0x98  Default: 0x0000(
Access: PWMxTZDCSEL
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 RAWDCBEVT
7 6 5 4 3 2 1 0
RAWDCBEVTO RAWDCAEVT1 RAWDCAEVTO

Table8-85: Trip-Zone Digital Compare Event Select Register (TZDCSEL) Description

Bits Field Name Type Reset Description

31:12| RESERVED 31 1 RO 0x0 Reserved.

Raw digital compare B event 1 option
000: Event disabled

001: DCBL=low, DCBH=don't care
010: DCBL=high, DCBH=don't care
11:9 RAWDCBEVT1 | RW 0x0 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

Raw digital compare B event 0 option
000: Event disabled

001: DCBL=low, DCBH=don't care
010: DCBL=high, DCBH=don't care
8.6 RAWDCBEVTO | RW 0x0 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

Raw digital compare A event 1 option
000: Event disabled

001: DCAL=low, DCAH=don't care
010:DCAL=high, DCAH=don't care
5:3 RAWDCAEVT1 | RW 0x0 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

RAWDCAEVTO

RW

0x0

Raw digital compare A event 0 option
000:
001:
010:
011:
100:
101:
110:
111:

Event disabled

DCAL=low, DCAH=don't care
DCAL=high, DCAH=don't care
DCAL=don't care, DCAH=low
DCAL=don't care, DCAH=high
DCAL=low, DCAH=high
DCAL=high, DCAH=low
DCAL=high, DCAHgthi
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8.11.2.40Trip-Zone Output A Control Register (TZACTL)

Table8-86: Trip-Zone Output A Control Register (TZACTL) Layout

TZACTL (Trpone Output A Control Register) Offset: 0xX9C  Default: 000000000
Access: PWMxTZACTL
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
DCAEVT1I DCAEVT1U DCAEVTOD DCAEVTOL
7 6 5 4 3 2 1 0
DCAEVTOU TZD TZU

Table8-87: Trip-Zone Output A Control Register (TZACDE}cription

Bits Field Name Type Reset Description
31:18| RESERVED 31 1 RO 0x0 Reserved.

Action on output A when a digital compare A
event 1 occurs and TBCNT is counting down
000: Set output A to highmpedance

001: Forceoutput 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

17:15 DCAEVT1D RW 0x0

Action on output A when a digital compare A
event 1 occurs and TBCNTainting up

000: Set output A to highmpedance

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 Avhen a digital compare A
event 0 occurs and TBCNT is counting down
000: Set output A to highmpedance

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 fooutput A

11:9 DCAEVTOD RW 0x0
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Bits

Field Name

Type

Reset

Description

8:6

DCAEVTOU

RW

0x0

Action on output A when a digital compare A
event 0 occurs and TBCNT is counting up
000: Set output A to highmpedance

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 ar
TBCNT is counting down

000: Set output A to highmpedance

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 ar
TBCNT is counting up

000: Set output A to highmpedance

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 nothingdr output A
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8.11.2.41 Trip-Zone Ouput B Control Register (TZBCTL)

Table8-88: Trip-Zone Ouput BControl Register (TZBCTL) Layout

TZBCTL (Tripone Ouput B Control Register)  Offset: OXAO  Default: 000000000
Access: PWMxTZBCTL
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
DCBEVT1I DCBEVT1U DCBEVTOD DCBEVTO
7 6 5 4 3 2 1 0
DCBEVTOU TZD TZU

Table8-89: Trip-Zone Ouput B Control Register (TZBCTL) Description

Bits Field Name Type Reset Description
31:18| RESERVED 31 1 RO 0x0 Reserved.

Action on output B when a digital compare B
event 1 occurs and TBCNT is counting down
000: Set output B to highmpedance

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

17:15 DCBEVT1D RW 0x0

Action on output B when a digital compare B
event 1 occurs and TBCNT is counting up
000: Set output B to highmpedance

001: Forceoutput 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

14:12 DCBEVT1U RW 0x0

Action on output B when a digital compare B
event 0 occurs and TBCNTasinting down
000: Set output B to highmpedance

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 DCBEVTOD RW 0x0
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Bits

Field Name

Type

Reset

Description

8:6

DCBEVTOU

RW

0x0

Action on output B when a digital compare B
event 0 occurs and TBCNT is counting up
000: Set output B to highmpedance

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 ar|
TBCNT is counting down

000: Set output B to highmpedance

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 ar|
TBCNT is counting up

000: Set output B to highmpedance

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 nothingdr output B
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8.11.2.42Trip-Zone Interrupt Flag Register (TZIF)

Table8-90: Trip-Zone Interrupt Flag Register (TZIF) Layout

TZIKTrip-Zone Interrupt Flag Register)  Offset: 0xA4  Default: 0x00000000
Access: PWMxTZIF
31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED DCBEVT1RAW DCBEVTORAW DCAEVTIRAW DCAEVTORAW CBCRAW OSTRAW
15 14 13 12 11 10 9 8
RESERVED
7 6 5 4 3 2 1 0
RESERVE INT DCBEVT1 DCBEVT( DCAEVT1 DCAEVTQ CBC OST
Table8-91: Trip-Zone Interrupt Flag Register (TZIF) Description
Bits Field Name Type Reset Description
31:22| RESERVED 31 z RO 0x0 Reserved.
Digital compare B eventlhterrupt Rawflag
0: DCBEVT1 event does not occur
21 DCBEVTIRAW | RO Q 1: DCBEVT1 event occurred. It is cleared by
writing 1 to TZIC.DCBEVTL.
Digital compare B eventl@terrupt Rawflag
0: DCBEVTO event does not occur
20 DCBEVTORAW 4RO R0 1: DCBEVTO event occurred. It is cleared by
writing 1 to TZIC.DCBEVTO.
Digital compare A eventlhterrupt Rawflag
0: DCAEVTL1 event does not occur
19 DCARYTIRAYY | RO pro 1: DCAEVTL1 event occurred. It is cleared by
writing 1 to TZIC.DCAEVTL.
Digital compare A eventldterrupt Rawflag
0: DCAEVTO event does not occur
18 DCARSRIRRAVIgRO 0x0 1: DCAEVTO event occurred. It is cleared by
writing 1 to TZIC.DCAEVTO.
Cycleby-cycle trip eventnterrupt Rawflag
0: Cycleby-cycle trip event does not occur
17 CBCRAW RO 0%0 1 Cy_cldoy—cycl_e_tr_lp event occurred. It will _
remain set until it is manually cleared by wring
to TZCLR.CBC. If the cylmjecycle trip event is
still present, it will be immediately set again.
Oneshot trip eventinterrupt Rawflag
0: Oneshot trip event does not occur
16 OSTRAW RO 0x0 1: Oneshot trip event occurred. It is cleared by
writing 1 to TZCLR.OST.
15:7 | RESERVED_15 | RO 0x0 Reserved.
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Bits

Field Name

Type

Reset

Description

INT

RO

0x0

Global trip interrupt flag

0: No tripzone interrupt has been generated

1: Tripzone interrupt was generated and issue
to the CPU.

No further tripzone interrupt will be generated
until this flag is cleared by writing 1 to TZIC.IN]

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: DCBEVTL interrupt occurred. Further DCBE
event will not trigger interrupt until this bit is
cleared by writing 1 to TZIC.DCBEVTL.

DCBEVTO

RO

0x0

Digital compare B event 0 interrupt flag

This bit is always 0 if TZIE.DCAEVT1=0

0: DCBEVTO interrupt does not occur

1: DCBEVTO interrupt occured. Further DCBE
event will not trigger interrupt until this bit is
cleared by writing 1 to TZIC.DCBEVTO.

DCAEVT1

RO

0x0

Digital compare A event 1 interrupt flag

This bit is always 0 if TZIE.DCAEVT1=0

0: DCAEVTL1 did not occur

1: DCAEVT1 has occurred. It is cleared by wri
1to TZIC.DCAEVTL.

DCAEVTO

RO

0x0

Digital compare A eventiterrupt flag
This bit is always 0 if TZIE.DCAEVT0=0
0: DCAEVTO did not occur

1: DCAEVTO has occurred. It is cleared by wri
1 to TZIC.DCAEVTO.

CBC

RO

0x0

Cycleby-cycle trip event interrupt flag

This bit is always 0 if TZIE.CBC=0

0: Cycleby-cycle trip interrupt does not occur
1: Cycleby-cycle trip interrupt occurred. Further
event will not trigger interrupt until this bit is
cleared by wring 1 to TZCLR.CBC. If the-tyele
cycle trip event is still present when the CBC b
Is cleard, it will be immediately set again and &
new interrupt is generated.

OST

RO

0x0

Oneshot trip event interrupt flag

This bit is always 0 if TZIE.OST=0

0: Oneshot trip interrupt does not occur

1: Oneshot trip interrupt occurred. Further
event willnot trigger interrupt until this bit is
cleared by writing 1 to TZCLR.OST.
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8.11.2.43Trip-Zone Clear Register (TZIC)

Table8-92: Trip-Zone Clear Register (TZIC) Layout

TZIC (TryZone Clear Register) Off¥®tA8  Default: 0x00000000
Access: PWMxTZIC
31 30 29 28 27 26 25 24
CBCCLRMODEW 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
RESERVE! INT DCBEVT1 DCBEVT( DCAEVT1 DCAEVTQ CBC OSsT
Table8-93: Trip-Zone Clear Register (TZIC) Description
Bits Field Name Type Reset Description
Latched CBC trip status clear mode write enal
31 CBCCLRMODEW! wic 0%0 0 Wr!te 0 has no effect and alwa_gesads back O
1: Write 1 enables concurrent write to
CBCCLRMODE bit. This bit isdetired to 0
Latched CBC trip status clear mode.
This bit is writable only when CBCCLRMODEV
bit is 1 and PWMREGKEY=0x1acce551
30:29 CBCCLRMODE | RW 0x0 00: Clear CBttip on TBCNT=0
01: Clear CBC trip on TBCNT=TBPRD
10: Clear CBC trip on TBCNT=0 or TBCNT=TE
11: Clear disabled. i.e. Never clear the CBC tri
28:7 | RESERVED 28 | RO 0x0 Reserved.
Clear global interrupt status flag
6 INT wicC 0x0 0: Write 0 has neffect and always reads back
1: Write a 1 clears TZIF.INT and TZ interrupt
Clear digital compare B event 1 status flag
5 DCBEVT1 wiC 0x0 0: Write 0 has no effect and always reads back
1: Write a 1 clears TZIF.DCBEVT1
Cleardigital compare B event O status flag
4 DCBEVTO wicC 0x0 0: Write 0 has no effect and always reads bacl
1: Write a 1 clears TZIF.DCBEVTO
Clear digital compare A event 1 status flag
3 DCAEVT1 wi1cC 0x0 0: Write 0 has no effect and always reads bacl
1: Write a 1 clears TZIF.DCAEVT1
3140f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.
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Bits Field Name

Type

Reset

Description

2 DCAEVTO

wicC

0x0

Clear digital compare A event O status flag
0: Write 0 has no effect and always reads bacl
1: Write a 1 clears TZIF.DCAEVTO

1 CBC

wWicC

0x0

Clear cycléy-cycle trip status flag
0: Write 0 has no effect and always redmsck 0
1: Write a 1 clears TZIF.CBC

0 OST

wWi1cC

0x0

Clear oneshot trip status flag
0: Write 0 has no effect and always reads bacl
1: Write a 1 clears TZIF.OST

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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8.11.2.44Trip-Zone Interrupt Enable Regist

er (TZIE)

Table8-94: Trip-Zone Interrupt Enable Register (TZIE) Layout

TZIE (TriZone Interrupt Enable Register) Offset: OXAC  Default: 0x00000000
Access: PWMxTZIE
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 DCBEVT( DCAEVT1 DCAEVTQ CBC OST
Table8-95: Trip-Zone Interrupt Enable Register (TZIE) Description
Bits Field Name Type Reset Description
31:6 | RESERVED_31 ( RO 0x0 Reserved.
Digital compare B event 1 interrupt enable
5 DCBEVT1 RW 0x0 0: Disable
1: Enable
Digital compare B event O interrupt enable
4 DCBEVTO RW 0x0 0: Disable
1: Enable
Digital compare A&vent 1 interrupt enable
3 DCAEVT1 RW 0x0 0: Disable
1: Enable
Digital compare A event O interrupt enable
2 DCAEVTO RwW 0x0 0: Disable
1: Enable
Cycleby-cycle tripzone interrupt enable
1 CBC RW 0x0 0: Disable
1: Enable
Oneshot trip-zone interruptenable
0 OST RwW 0x0 0: Disable
1: Enable
3160972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.
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8.11.2.45Trip-Zone Force Register (TZFRC)

Table8-96: Trip-Zone Force Register (TZFRC) Layout

TZFRC (THpone Force Register) Offset: 0xBO  Default: 0x00000000
AccessPWMx>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 | DCBEVT1wW DCBEVTOW DCAEVT1W| DCAEVTOW, CBCWE| OSTWE
7 6 5 4 3 2 1 0
RESERVED DCBEVT1| DCBEVTO| DCAEVT1| DCAEVTO CBC OST

Table8-97: Trip-Zone Force Register (TZFRC) Description

Bits Field Name Type Reset Description
31:14| RESERVED 31 1 RO 0x0 Reserved.
DCBEVTL1 bit write enable
13 DCBEVTIWE | W1S 0x0 0: Disable
1: Enable
DCBEVTO bit write enable
12 DCBEVTOWE | W1S 0x0 0: Disable
1: Enable
DCAEVT1 bit write enable
11 DCAEVTIWE | W1S 0x0 0: Disable
1: Enable
DAAEVTO bit write enable
10 DCAEVTOWE | W1S 0x0 0: Disable
1: Enable
CBC bit write enable
9 CBCWE W1Ss 0x0 0: Disable
1: Enable
OST bit write enable
8 OSTWE W1Ss 0x0 0: Disable
1: Enable
7:6 RESERVED 7 6§ RO 0x0 Reserved.
Software force a digital compare B event 1
DCBEVTI1WE bit should be written 1 at the sa
time
> DCBEVTL Wis 0x0 0: Write 0 has no effect and alwaseads back 0
1: Write a 1 forces a digital compare B event 1]
and sets TZIF bits

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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Bits

Field Name

Type

Reset

Description

DCBEVTO

W1S

0x0

Software force a digital compare B event O
DCBEVTOWE bit should be written 1 at the sa
time

0: Write 0 has no effect and always reads bacl
1: Write a 1forces a digital compare B event 0
and sets TZIF bits

DCAEVT1

W1S

0x0

Software force a digital compare A event 1
DCAEVTI1WE bit should be written 1 at the sa
time

0: Write 0 has no effect and always reads bacl
1: Write a 1 forces a digitabmpare A event 1
and sets TZIF bits

DCAEVTO

W1S

0x0

Software force a digital compare A event O
DCAEVTOWE bit should be written 1 at the sa
time

0: Write 0 has no effect and always reads bacl
1: Write a 1 forces a digital compare A event O
and sets TZIF bits

CBC

W1S

0x0

Software force a cyclby-cycle trip event
CBCWE bit should be written 1 at the same tin
0: Write 0 has no effect and always reads back
1: Write a 1 forces a cyclgy-cycle trip event ang
sets TZIF bits

OST

W1S

0x0

Software force a onshot trip event
OSTWE bit should be written 1 at the same tin
0: Write 0 has no effect and always reads bacl
1: Write a 1 forces a onshot trip event and sets
TZIF bits

3180f 972
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8.11.2.46Digital Compare AL Trip Select RegileCALTRIPSEL)

Table8-98: Digital Compare AL Trip Select Register (DCALTRIPSEL) Layout

DCALTRIPSEL (Digital Compare AL Trip Select Register)

Access: PWMxDCALTRIPSEL

Offset: O0xB4

Default: 0x00000

31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED COMPOH | COMPOL
15 14 13 12 11 10 9 8
RESERVED ADCPPU2T| ADCPPULT ADCPPUOQT]
7 6 5 4 3 2 1 0
RESERVE EPWRTZ| EPWRTZ TZ4 TZ3 TZ2 TZ1 TZ0
Table8-99: Digital Compare AL Trip Select Register (DCALTRIPSEL) Description
Bits Field Name Type Reset Description
31:18| RESERVED 31 1 RO 0x0 Reserved.
Enable COMPH as DCAL trip event (ORed)
17 COMPOH RwW 0x0 0: Disable
1: Enable
Enable COMPL as DCAL trip event (ORed)
16 COMPOL RW 0x0 0: Disable
1: Enable
15:11| RESERVED_15 1 RO 0x0 Reserved.
Enable ADCPPU2TZ as DCAL trip event (OReg
10 ADCPPU2TZ RW 0x0 0: Disable
1: Enable
Enable ADCPPU1TZDMGAL trip event (ORed)
9 ADCPPU1TZ RW 0x0 0: Disable
1: Enable
Enable ADCPPUOTZ as DCAL trip event (OReg
8 ADCPPUOTZ RW 0x0 0: Disable
1: Enable
7 RESERVED_7 | RO 0x0 Reserved.
Enable EPWRTZ1 as DCAL trip event (ORed)
6 EPWRTZ1 RW 0x0 0: Disable
1: Enable
Enable EPWRTZ0 as DCAL trip event (ORed)
5 EPWRTZO0 RW 0x0 0: Disable
1: Enable
Enable TZ4 as DCAL trip event (ORed)
4 TZ4 RW 0x0 0: Disable
1: Enable

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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Bits Field Name Type Reset Description

Enable TZ3 as DCAL trip event (ORed)
3 TZ3 RW 0x0 0: Disable

1: Enable

Enable TZ2 as DCAL &ient (ORed)

2 TZ2 RW 0x0 0: Disable

1: Enable

Enable TZ1 as DCAL trip event (ORed)
1 TZ1 RW 0x0 0: Disable

1: Enable

Enable TZ0 as DCAL trip event (ORed)
0 TZ0 RwW 0x0 0: Disable

1: Enable
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8.11.2.47Digital Compare AH Trip Select Register (DCAHTRIPSEL)

Table8-100. Digital Compare AH Trip Select Register (DCAHTRIPSEL) Layout

DCAHTRIPSEL (Digital Compare AH Trip Select Register)

Access: PWMxDCAHTRIPSEL

Offset: OxB8

Default: 0x0000

31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED COMPOH | COMPOL
15 14 13 12 11 10 9 8
RESERVED ADCPPU2T| ADCPPULT ADCPPUOQT]
7 6 5 4 3 2 1 0
RESERVE EPWRTZ| EPWRTZ TZ4 TZ3 TZ2 TZ1 TZ0
Table8-101 Digital Compare AH Trip Select Register (DCAHTRIPSEL) Description
Bits Field Name Type Reset Description
31:18| RESERVED 31 1 RO 0x0 Reserved.
Enable COMPH as DCAH trip event (ORed)
17 COMPOH RwW 0x0 0: Disable
1: Enable
Enable COMPL as DCAH trip event (ORed)
16 COMPOL RW 0x0 0: Disable
1: Enable
15:11| RESERVED_15 1 RO 0x0 Reserved.
Enable ADCPPU2TZ as DCAH trip event (ORg¢
10 ADCPPU2TZ RW 0x0 0: Disable
1: Enable
Enable ADCPPU1TZDAGAH trip event (ORed)
9 ADCPPU1TZ RW 0x0 0: Disable
1: Enable
Enable ADCPPUOTZ as DCAH trip event (ORg¢
8 ADCPPUOTZ RW 0x0 0: Disable
1: Enable
7 RESERVED_7 | RO 0x0 Reserved.
Enable EPWRTZ1 as DCAH trip event (ORed
6 EPWRTZ1 RW 0x0 0: Disable
1: Enable
Enable EPWRTZ0 as DCAH trip event (ORed
5 EPWRTZO0 RW 0x0 0: Disable
1: Enable
Enable TZ4 as DCAH trip event (ORed)
4 TZ4 RW 0x0 0: Disable
1: Enable
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Bits Field Name Type Reset Description

Enable TZ3 as DCAH trip event (ORed)
3 TZ3 RW 0x0 0: Disable

1: Enable

Enable TZ2 as DCAH &ient (ORed)

2 TZ2 RW 0x0 0: Disable

1: Enable

Enable TZ1 as DCAH trip event (ORed)
1 TZ1 RW 0x0 0: Disable

1: Enable

Enable TZ0 as DCAH trip event (ORed)
0 TZ0 RwW 0x0 0: Disable

1: Enable
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8.11.2.48Digital Compare BL Trip Select Register (DCBLTRIPSEL)

Table8-102 Digital Compare BL Trip Select Register (DCBLTRIPSEL) Layout

DCBLTRIPSEL (Digital Compare BL Trip Select Register) Offset: OXBC  Default: 0x0000(
Access: PWMxDCBLTRIPSEL
31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED COMPOH | COMPOL
15 14 13 12 11 10 9 8
RESERVED ADCPPU2T| ADCPPU1T ADCPPUOQT]
7 6 5 4 3 2 1 0
RESERVE EPWRTZ| EPWRTZ TZ4 TZ3 TZ2 TZ1 TZ0

Table8-103 Digital Compare BL Trip Select Register (DCBLTRIPSEL) Description

Bits Field Name Type Reset Description

31:18| RESERVED 31 1 RO 0x0 Reserved.

Enable COMPH as DCBL trip event (ORed)
17 COMPOH RwW 0x0 0: Disable

1: Enable

Enable COMPL as DCBL trip event (ORed)
16 COMPOL RW 0x0 0: Disable

1: Enable

15:11| RESERVED_15 1 RO 0x0 Reserved.

Enable ADCPPU2TZ as DCBL trip event (OReg
10 ADCPPU2TZ RW 0x0 0: Disable

1: Enable

Enable ADCPPU1TZGBL trip event (ORed)
9 ADCPPU1TZ RW 0x0 0: Disable

1: Enable

Enable ADCPPUOTZ as DCBL trip event (OReg
8 ADCPPUOTZ RW 0x0 0: Disable

1: Enable

7 RESERVED_7 | RO 0x0 Reserved.

Enable EPWRTZ1 as DCBL trip event (ORed)
6 EPWRTZ1 RW 0x0 0: Disable

1: Enable

Enable EPWRTZ0 as DCBL trip event (ORed)
5 EPWRTZO0 RW 0x0 0: Disable

1: Enable

Enable TZ4 as DCBL trip event (ORed)

4 TZ4 RW 0x0 0: Disable

1: Enable
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Bits Field Name Type Reset Description

Enable TZ3 as DCBL trip event (ORed)
3 TZ3 RW 0x0 0: Disable

1: Enable

Enable TZ2 as DCBL giyent (ORed)

2 TZ2 RW 0x0 0: Disable

1: Enable

Enable TZ1 as DCBL trip event (ORed)
1 TZ1 RW 0x0 0: Disable

1: Enable

Enable TZ0 as DCBL trip event (ORed)
0 TZ0 RwW 0x0 0: Disable

1: Enable
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8.11.2.49Digital Compare BH Trip Select Register (DCBHTRIPSEL)

Table8-104: Digital Compare BH Trip Select Register (DCBHTRIPSEL) Layout

DCBHTRIPSEL (Digital Compare BH Trip Select Register)  Offset: OXCO  Default: 0x0000
Access: PWMxDCBHTRIPSEL
31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED COMPOH | COMPOL
15 14 13 12 11 10 9 8
RESERVED ADCPPU2T| ADCPPULT ADCPPUOQT]
7 6 5 4 3 2 1 0
RESERVE EPWRTZ| EPWRTZ TZ4 TZ3 TZ2 TZ1 TZ0
Table8-105: Digital Compare BH Trip Select Register (DCBHTRIPSEL) Description
Bits Field Name Type Reset Description
31:18| RESERVED 31 1 RO 0x0 Reserved.
Enable COMPH as DCBH trip event (ORed)
17 COMPOH RW 0x0 0: Disable
1: Enable
Enable COMPL as DCBH trip event (ORed)
16 COMPOL RW 0x0 0: Disable
1: Enable
15:11| RESERVED_15 1 RO 0x0 Reserved.
Enable ADCPPU2TZ as DCBH trip event (OR¢
10 ADCPPU2TZ RW 0x0 0: Disable
1: Enable
Enable ADCPPU1TZD4GBH trip event (ORed)
9 ADCPPU1TZ RW 0x0 0: Disable
1: Enable
Enable ADCPPUOTZ as DCBH trip event (OR¢
8 ADCPPUOTZ RW 0x0 0: Disable
1: Enable
7 RESERVED_7 | RO 0x0 Reserved.
Enable EPWRTZ1 as DCBH trip event (ORed
6 EPWRTZ1 RW 0x0 0: Disable
1: Enable
Enable EPWRTZ0 as DCBH trip event (ORed
5 EPWRTZO0 RW 0x0 0: Disable
1: Enable

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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Bits Field Name Type Reset Description

Enable TZ4 as DCBH trip event (ORed)
4 TZ4 RW 0x0 0: Disable

1: Enable

Enable TZ3 as DCBH trip event (ORed)
3 TZ3 RwW 0x0 0: Disable
1: Enable

Enable TZ2 as DCBH #&ient (ORed)
2 TZ2 RW 0x0 0: Disable
1: Enable

Enable TZ1 as DCBH trip event (ORed)
1 TZ1 RwW 0x0 0: Disable
1: Enable

Enable TZ0 as DCBH trip event (ORed)
0 TZ0 RwW 0x0 0: Disable
1: Enable
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8.11.2.50Digital Compare A Control Register (DCACTL)

Table8-106: Digital Compare A Control Register (DCACTL) Layout

DCACTL (Digital Compare A Control Register) Offset: 0xC4  Default: 0x00000000
Access: PWMxDCACTL
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 EVT1SRCASYN EVTISRCSEL EVTOSYNC EVTOSOC| EVTOSRCASYN EVTOSRCSEL

Table8-107: Digital Compare A Contrétegister (DCACTL) Description

Bits Field Name Type Reset Description
31:6 | RESERVED_31 ( RO 0x0 Reserved.

DCAEVT1 source signal is
asynchronous/synchronous

0: Synchronous
1: Asynchronous

5 EVT1ISRCASYN( RW 0x0

DCAEVT1 soursgnal select
4 EVT1ISRCSEL | RW 0x0 0: Source signal is raw DCAEVT1
1: Source signal is DCEVTFILT

DCAEVTO SYNC generation

3 EVTOSYNCE RW 0x0 0: Disable

1: Enable

DCAEVTO0 SOC generation
2 EVTOSOCE RwW 0x0 0: Disable

1: Enable

DCAEVTO source signal is
asynchronous/synchronous (1/0)
0: Synchronous

1: Asynchronous

1 EVTOSRCASYN( RW 0x0

DCAEVTO source signal select
0 EVTOSRCSEL | RW 0x0 0: Source signal is raw DCAEVTO
1. Source signal is DCEVTFILT
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8.11.2.51Digital Compare B Control Register (DCBCTL)

Table8-108: Digital Compare B Control Register (DCBCTL) Layout

DCBCTL (Digital Compare B Control Register) Offset: 0xC8  Default: 0x00000000
Access: PWMxDCBCTL
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 EVT1SRCASYN EVTISRCSEL EVTOSYNC EVTOSOC| EVTOSRCASYN EVTOSRCSEL

Table8-109: Digital Compare B Contrétegister (DCBCTL) Description

Bits Field Name Type Reset Description
31:6 | RESERVED_31 ( RO 0x0 Reserved.

DCBEVTL1 source signal is
asynchronous/synchronous (1/0)

0: Synchronous
1: Asynchronous

DCBEVT4ource signal select
4 EVT1ISRCSEL | RW 0x0 0: Source signal is raw DCBEVT1
1: Source signal is DCEVTFILT

DCBEVTO SYNC generation

5 EVT1ISRCASYN( RW 0x0

3 EVTOSYNCE RW 0x0 0: Disable

1: Enable

DCBEVTO SOC generation
2 EVTOSOCE RwW 0x0 0: Disable

1: Enable

DCBEVTO soursgnal is
asynchronous/synchronous
0: Synchronous

1: Asynchronous

1 EVTOSRCASYN( RW 0x0

DCBEVTO source signal select
0 EVTOSRCSEL | RW 0x0 0: Source signal is raw DCBEVTO
1. Source signal is DCEVTFILT
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8.11.2.52Digital Compare Filter Register (DCFCTL)

Table8-110: Digital Compare Filter Register (DCFCTL) Layout

DCFCTL (Digital Compare Filter Register) Offset: 0XxCC  Default: 0x00000010
Access: PWMxDCFCTL
31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED WIN11EN| WIN10OEN
15 14 13 12 11 10 9 8
WINOEN | WINSEN | WIN7EN | WINGEN | WINSEN | WIN4AEN | WIN3EN | WIN2EN
7 6 5 4 3 2 1 0
WIN1EN | WINOEN PULSESEL BLANKIN\{ BLANKEN SRCSEL

Table8-111 Digital Compare Filter Register (DCFCTL) Description

Bits Field Name Type Reset Description
31:18| RESERVED 31 1 RO 0x0 Reserved.

Enable blank window from PWM11 (ORed)
17 WIN11EN RW 0x0 0: Disable
1: Enable

Enable blank window from PWM10 (ORed)
16 WIN1OEN RwW 0x0 0: Disable
1: Enable

Enable blank window from PWM9 (ORed)
15 WIN9EN RW 0x0 0: Disable
1: Enable

Enable blank window from PWMS8 (ORed)
14 WINSEN RW 0x0 0: Disable
1: Enable

Enableblank window from PWM7 (ORed)
13 WIN7EN RwW 0x0 0: Disable
1: Enable

Enable blank window from PWM6 (ORed)
12 WINGEN RW 0x0 0: Disable
1: Enable

Enable blank window from PWM5 (ORed)
11 WINSEN RW 0x0 0: Disable
1: Enable

Enable blank window from PWM®ORed)
10 WIN4EN RW 0x0 0: Disable
1: Enable
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Bits

Field Name

Type

Reset

Description

WINSEN

RW

0x0

Enable blank window from PWMS3 (ORed)
0: Disable
1: Enable

WINZ2EN

RW

0x0

Enable blank window from PWM2 (ORed)
0: Disable
1: Enable

WINI1EN

RW

0x0

Enable blank window from PWM1 (ORed)
0: Disable
1: Enable

WINOEN

RW

0x0

Enable blank window from PWMO (ORed)
0: Disable
1: Enable

54

PULSESEL

RW

Ox1

Pulse select for blanking and capture alignmer
for this module

00: Align on TBCNT=0

01: Align on TBCNT=TBPRD

10: Align on TBCNT=0TBCNT=TBPRD

BLANKINV

RW

0x0

blanking window inversion
0: Disable
1: Enable

BLANKEN

RW

0x0

blanking window
0: Disable
1: Enable

1:0

SRCSEL

RW

0x0

DCEVTFILT signal source select
00: Source is raw DCAEVTO

01: Source is raw DCAEVT1

10: Source is ra®CBEVTO

11: Source is raw DCBEVT1

3300f 972
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8.11.2.53Digital Compare Filter Offset Register (DCFOFFSET)

Table8-112 Digital Compare Filter Offset Register (DCFOFFSET) Layout

DCFOFFSET (Digital Compare Filter Offset Register) Offset: 0xXDO  Default: 0x00000000
Access: PWMxDCFOFFSET
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

Table8-113 Digital Compare Filter Offset Register (DCFOFFSET) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.

Blanking window offset

It defines the number of TBCLK cydlesn the
15:0 VAL RwW 0x0 blanking window reference specified by
DCFCTL.PULSESEL to the point when the blg
window is applied.
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8.11.2.54Digital Compare Filter Offset Counter Register (DCFOFFSETCNT)

Table8-114: Digital Compare Filter Offset Counter Register (DCFOFFSETCNT) Layout

DCFOFFSETCNT (Digital Compare Filter Offset Counter Register)  Offset: 0xD4  Default:
0x00000000
Access: PWMxDCFOFFSETCNT
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

Table8-115: Digital Compare Filter Offset Counter Register (DCFOFFSETCNT) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
Blanking offset counter
It is read only and indicates the current value ¢
15:0 VAL RO 0x0 the offset counter. The counter counts down tg
zero and then stops until it is #leaded on the
next event defined by DCFCTL.PULSESEL.
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8.11.2.55Digital Compare Filter Window Register (DCFWINDOW)

Table8-116: Digital Compare Filter Window Register (DCFWINDOW) Layout

DCFWINDOW (Digital Compare FMt@ndow Register)  Offset: 0xD8  Default: 0x00000000
Access: PWMxDCFWINDOW
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

Table8-117: Digital Compare Filter Window Register (DCFWINDOW) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.

Blanking window width in TBCLK cycles
The blanking windowegins 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
15:0 VAL RW 0x0 offset counter expires, the blanking window
counter is restarted.

The blanking window canass a PWM period
boundary.

No blanking window is generated when it is se
to zero.
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8.11.2.56Digital Compare Filter Window Counter Register (DCFWINDOWCNT)

Table8-118 Digital Compare Filter Window Count&egister (DCFWINDOWCNT) Layout

DCFWINDOWCNT (Digital Compare Filter Window Counter Register)  Offset: OXDC  Defa
0x00000000
Access: PWMxDCFWINDOWCNT
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

Table8-119: Digital Compare Filter Window Counter Register (DCFWINDOWCNT) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.

Blanking window counter
It is read only and indicates the current value ¢
15:0 VAL RO 0x0 the window counter. The counter counts down
to zero and then stops until it is#eaded when
the offset counter reaches zero again.
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8.11.2.57Digital Compare Capture Contr&egister (DCCAPCTL)

Table8-120: Digital Compare Capture Control Register (DCCAPCTL) Layout

DCCAPCTL (Digital Compare Capture Control Register)  Offset: OXEO  Default: 0x000000
Access: PWMxDCCAPCTL
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
RESERVE wuLTicapwe| DIRECTW| CAPENWE RESERVE MULTICAR DIRECT | CAPEN
Table8-121: Digital Compare Capture Control Register (DCCAPCTL) Description
Bits Field Name Type Reset Description
31:10| RESERVED 31 1 RO 0x0 Reserved.
Latched capture flag
9 CAPFLG RO 0x0 0: No DC capture event occurred
1: DCcapture event has occurred
Latched capture flag clear
0: Write 0 has no effect and always reads bacl
8 CAPCLR yic 0x0 1: Write a 1 clears the latched flag. This bit is
selfcleared to 0
7 RESERVED_7 | RO 0x0 Reserved.
MULTICAP bit write enable
6 MULTICAPWE | Wis 0%0 0 Wr?te 0 has no effect and alwgys reads bacl
1: Write 1 enables concurrent write to
MULTICAP bit. This bit is seléared to O
DIRECT bit write enable
0: Write 0 has no effect and always reads bacl
> DIREGQVE W1S 0x0 1: Write 1 enables concurrent write to DIRECT]
bit. This bit is sel€leared to 0
CAPEN bit write enable
0: Write 0 has no effect and always reads bacl
4 CAPENWE W1S 0x0 1: Write 1 enables concurrent write to CAPEN
bit. This bit is seltleared to 0
3 RESERVED _3 | RO 0x0 Reserved.
DCCAP multiple capture mode
0: Capture only once upon the first event in ea
cycle until next cycle is started by the pulse
2 MULTICAP RW 0x0 defined in DCFCTL.PULSESEL
1: Capture upon every events and always keej
the latestcaptured value

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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Bits Field Name Type Reset Description

DCCAP direct load mode

0: Shadow mode. The DCCAP active value is
copied to shadow register on a TBCNT=TBPR
TBCNT=zero event as defined by
DCFCTL.PULSESEL. Reads of the DCCAP re
always returns the shadovegister contents.

1: Direct mode. Reads of the DCCAP register
always returns the active value.

TBCNT counter capture enable

0 CAPEN RwW 0x0 0: Disable

1: Enable

1 DIRECT RW 0x0

8.11.2.58Digital Compare Counter Capture Register (DCCAP)

Table8-122 Digital Compare Counter Capture Register (DCCAP) Layout

DCCAP (Digital Compare Counter Capture Register) Offset: OXE4  Default: 0x00000000
Access: PWMxDCCAP
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

Table8-123 Digital Compare Counter Capture Register (DCCAP) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31_1 RO 0x0 Reserved.
Captured TBCNT value upon a ristaige of
DCEVTFLT

In shadow mode, the captured value is copied
the shadow register on a TBCNT=TBPRD or
15:0 VAL RO 0x0 TBCNT=zero event as defined by
DCFCTL.PULSESEL. Reads BDf2BAP register
always returns the shadow register contents.
In direct mode, reads of the DCCAP register
always returns the active value.
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8.11.2.59EventTrigger Control Register (ETCTL)

Table8-124: EventTrigger Control Register (ETCTL) Layout

ETCTL (Eveiirigger Control Register)  Offset: OXE8  Default: OXIE1IE1E1E
Access: PWMxETCTL
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
Table8-125. EventTrigger Control Register (ETCTL) Description
Bits Field Name Type Reset Description
31:29| RESERVED 31 2 RO 0x0 Reserved.
SOCC event select
0000: Enable event TBCNT=0
0001: Enable event TBCNT=TBPRD
0010: Enable event TBCNT=0 or TBCNT=TBH
0011: Enable event TBCNT=CMPA when TB(
counting up
0100: Enable event TBCNT=CMPA when TB(
counting down
0101: Enable event TBCNT=CMPB when TB(
counting up
28:95 SOCCSEL RW OxF 0110:. Enable event TBCNT=CMPB when TB(C
counting down
0111: Enable event TBCNT=CMPC when TB(
counting up
1000: Enable eve TBCNT=CMPC when TBCN
counting down
1001: Enable event TBCNT=CMPD when TB(
counting up
1010: Enable event TBCNT=CMPD when TB(
counting down
1011: Enable DCAEVTO0.SOC event
1100: Enable DCBEVT0.SOC event
ADC start otonversion C (SOCC) pulse enablg
24 SOCCEN RW 0x0 0: Disable
1: Enable
23:21| RESERVED 23 2 RO 0x0 Reserved.
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Bits Field Name Type Reset Description

SOCB event select

0000: Select event TBCNT=0

0001: Select event TBCNT=TBPRD

0010: Select event TBCNT=0 or TBCNT=TBP
0011: Select eveniBCNT=CMPA when TBCN
counting up

0100: Select event TBCNT=CMPA when TBC
counting down

0101: Select event TBCNT=CMPB when TBC
counting up

0110: Select event TBCNT=CMPB when TBC
counting down

0111: Select event TBCNT=CMPC when TBC
counting up

1000: Select event TBCNT=CMPC when TBC
counting down

1001: Select event TBCNT=CMPD when TBC
counting up

1010: Select event TBCNT=CMPD when TBC
counting down

1011: Select DCAEVT0.SOC event

1100: Select DCBEVT0.SOC event

ADC start of conversion B (SOCB) pulse enab
16 SOCBEN RW 0x0 0: Disable

1: Enable

15:13| RESERVED 15 1 RO 0x0 Reserved.

SOCA event select

0000: Select event TBCNT=0

0001: Select event TBCNT=TBPRD

0010: Select event TBCNT=0&CNT=TBPRD

0011: Select event TBCNT=CMPA when TBC
counting up

0100: Select event TBCNT=CMPA when TBC
counting down

0101: Select event TBCNT=CMPB when TBC
12:9 SOCASEL RW OxF counting up

0110: Select event TBCNT=CMPB when TBC
counting down

0111: Select evet TBCNT=CMPC when TBCN]
counting up

1000: Select event TBCNT=CMPC when TBC
counting down

1001: Select event TBCNT=CMPD when TBC
counting up

1010: Select event TBCNT=CMPD when TBC

20:17 SOCBSEL RW OxF

3380972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.



|
SPIN 7RO/

RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

Bits

Field Name

Type

Reset

Description

counting down
1011: Select DCAEVTO0.SOC event
1100: Select DCBEVTO0.SOC event

SOCAEN

RW

0x0

ADC start of conversion A (SOCA) pulse enab
0: Disable
1: Enable

75

RESERVED 7 5

RO

0x0

Reserved.

4:1

INTSEL

RW

OxF

PWM interrupt select

0000: Select event TBCNT=0

0001: Select event TBCNT=TBPRD

0010: Selecevent TBCNT=0 or TBCNT=TBPR
0011: Select event TBCNT=CMPA when TBC
counting up

0100: Select event TBCNT=CMPA when TBC
counting down

0101: Select event TBCNT=CMPB when TBC
counting up

0110: Select event TBCNT=CMPB when TBC
counting down

0111: Select event TBCNT=CMPC when TBC
counting up

1000: Select event TBCNT=CMPC when TBC
counting down

1001: Select event TBCNT=CMPD when TBC
counting up

1010: Select event TBCNT=CMPD when TBC
counting down

1011: Select DCAEVTO0.SOéhev

1100: Select DCBEVTO0.SOC event

INTEN

RW

0x0

PWM interrupt enable
0: Disable
1: Enable

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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8.11.2.60EventTrigger Prescale Register (ETPS)

Table8-126. EventTrigger Prescale Register (ETPS) Layout

ETPSEventTrigger Prescale Register) Offset: OXEC  Default: 0x00000000
Access: PWMXETPS
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
Table8-127: EventTrigger Prescale Register (ETPS) Description
Bits Field Name Type Reset Description
PWM ADC staif-conversion C event (SOCC)
counter
It indicates how mangelected ETSEL.SOCCSE
events have occurred. It is automatically clearé
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
31-28 SOCCCNT RW 0%0 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 oaaed

1101: 13 events have occurred

1110: 14 events have occurred

1111: 15 events have occurred

PWM ADC stamf-conversion C event (SOCC)
period select

SOCC is generated upon SOCCPRD<=S0OCC

21:24 SOCCPRD | RW OX0 | and ETCTL[SOCCEN]=1. No SOCC will be
generated if SOCCPRD=0
0000: Disable SOCC event counter. No SOCQ
3400f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.
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Bits Field Name Type Reset Description

pulse will be generated.

0001: Generate SOCC pulse when
ETPS.SOCCCNT=000L1 (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.SOCETC=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.SOCCGHNUO00 (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.SOCCGNTOO(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)
PWM ADC stamf-conversion B event (SOCB)
counter

It indicates how many selected ETSEL.SOCBS
events have occurred. It is automatically clearé
when an SOCB pulse is generated.

It can beinitialized via write.

0000: No events have occurred

23:20 SOCBCNT RwW 0x0 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 statvf-conversion B event (SOCB)
period select

SOCB is generated upon SOCBPRD<=SOCB
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 pulgken
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 pulseenh
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 statvf-conversion A event (SOCA)
counter

3420972
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Bits Field Name

Type

Reset

Description

It indicates how many selected ETSEL.SOCAS
events have occurred. It is automatically clearé
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 @ents 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 stamf-conversion A event (SOCA)
period select

SOCA is generated upon SOCAPRD<=SOCA
andETCTL[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: Geneate 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 GCA 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

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

3430f 972



A
SPIN TROL
RC034-2503002 SPD1179/SPD11d@chnical Reference Manuall

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 puisken
ETPS.SOCACNT=1110(fourteenth event)
1111: Generate SOCA pulse when
ETPS.SOCACNT=1111 (fifteenth event)
PWM interrupt counter

It indicates how many selected ETSEL.INTSEI
events have occurred. It is automatically clearé
when an interrupt pulse is generated.
It can be initialized via write.

0000: No events have occurred
0001: 1 event has occurred

0010: 2 evets have occurred

0011: 3 events have occurred

0100: 4 events have occurred

7.4 INTCNT RwW 0x0 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
PWMuinterrupt period select

Interrupt is generated upon INTPRD<=INTCN
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 interrapvhen
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

3:0 INTPRD RW 0x0
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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 wime
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 interrupthen
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)

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd. 3450f 972



|
SPIN 7ROL

RC034-2503002 SPD1179/SPD11d@chnical Reference Manuall

8.11.2.61EventTrigger Flag Register (ETFLG)

Table8-128 EventTrigger Flag Register (ETFLG) Layout

ETFLG (Evefirigger Flag Register)  Offset: OxFO  Default: 0x00000000
Access: PWMxETFLG
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
Table8-129: EventTrigger Flag Register (ETFLG) Description
Bits Field Name Type Reset Description
31:4| RESERVED 31 ¢ RO 0x0 Reserved.
Latched PWM ADC stawt-conversion C flag
0: Indicates no event occurred
3 SOCC RO 0x0 1: Indicates a SOCC event was generated. Th
pulse will continue to be generated even if the
flag is set.
Latched PWM AD$tart-of-conversion B flag
0: Indicates no event occurred
2 SOCB RO 0x0 1: Indicates a SOCB event was generated. Thg
pulse will continue to be generated even if the
flag is set.
Latched PWM ADC stasf-conversion A flag
0: Indicates no everdccurred
1 SOCA RO 0x0 1: Indicates a SOCA event was generated. Thg
pulse will continue to be generated even if the
flag is set.
Latched PWM interrupt flag
0: Indicates no event occurred
0 INT RO 0x0 1: Indicates a PWM interrupt was generated. N
further interrupts will be generated until the flag
bit is cleared.
3460f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.
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8.11.2.62EventTrigger Clear Register (ETCLR)

Table8-130: EventTrigger Clear Register (ETCLR) Layout

ETCLR (Evemtigger Clear Register)  Offset: OxFBefault: 0x00000000
Access: PWMxETCLR
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

Table8-131: EventTrigger Clear Register (ETCLR) Description

Bits Field Name Type Reset Description
31:4| RESERVED 31 ¢ RO 0x0 Reserved.
Latched PWM ADC stast-conversion C flag
3 socc wis| oxo | e

0: Write 0 has no effect analways reads back 0
1: Write a 1 clears ETFLG.SOCC

Latched PWM ADC stast-conversion B flag
clear

2 SOCB K/1S b & 0: Write 0 has no effect and always reads back
1: Write a 1 clears ETFLG.SOCB
Latched PWM ADstart-of-conversion A flag

1 SOCA wis| oxo | S

0: Write 0 has no effect and always reads back
1: Write a 1 clears ETFLG.SOCA

Latched PWM interrupt flag clear
0 INT W1S 0x0 0: Write 0 has no effect and always reads back
1: Write a 1 clears ETFLG.INT
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8.11.2.63EventTrigger Force Register (ETFRC)

Table8-132 EventTrigger Force Register (ETFRC) Layout

ETFRC (Eveiitigger Force Register) Offset: OxF8  Default: 0x00000000
Access: PWMxETFRC
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 SOCCWEH SOCBWE SOCAWEl INTWE
7 6 5 4 3 2 1 0
RESERVED SOCC SOCB SOCA INT

Table8-133 EventTrigger Forcdregister (ETFRC) Description

Bits Field Name Type

Reset

Description

31:12] RESERVED 31 1 RO

0x0

Reserved.

11 SOCCWE W1S

0x0

SOCC hit 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 starbf-conversion B pulse
SOCCWE bit should be written 1 at the same
time

Thisbit is ignored if ETSEL.SOCCEN=0

0: Write 0 has no effect and always reads bacl
1: Write a 1 generates an interrupt and sets th
ETFLG.SOCC flag

2 SOCB W1S

0x0

Software force a starof-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
1: Write a 1 generates an interrupt and sets th
ETFLG.SOCB flag
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Bits

Field Name

Type

Reset

Description

SOCA

W1S

0x0

Software force a starof-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 bacl
1: Write a 1 generates an interrupt and sets th
ETFLG.SOCA flag

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 bacl
1: Write a 1 generates an interrupt and sets th
ETFLG.INT flag

8.11.2.64PWM Register WriteAllow Key Register (PWMREGKEY)

Table8-134: PWM Register WritéAllow Key Register (PWMREGKEY) Layout

PWMREGKEY (PWM Register \AAitew Key Register) Offset: OXFC  Default: 0XIACCES55]
Access: PWMxPWMREGKEY
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

Table8-135. PWM Register WritéAllow Key Register (PWMREGKEY) Description

Bits

Field Name

Type

Reset

Description

31:0

KEY

RW

O0x1ACCESS5

Write 0Ox1IACCES51 to unlock protected PWM
registers
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8.11.3 PWMCFG register map

Table8-136. PWMCFG Module Base Address

Peripheral Module Base Address
PWMCFG 0x4000 2F00

Table8-137. PWMCFG Register Map

Register Offset Description Reset Value
TZOSRCCTL 0x00 | TZO 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
TZASRCCTL 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
TMROSYNCIEN 0x20 | Timer O 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|
PWMCFGREGKE 0x3C | PWMCFG Register Writdlow Key Register 0x1ACCE55

Note: Registers markedith * are write-allowed only when the PWMCFGKEY=0x1ACCE551.
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8.11.4 PWMCFG registers

8.11.4.1 TZO0 Source Control Register (TZOSRCCTL)

Table8-138 TZ0 Source Control Register (TZOSRCCTL) Layout

TZOSRCCTL (TZ0 Source Control Register)  Offset: 0x0 Default: 0x00000001
Access: PWMCF&S Z0SRCCTL
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
RESERVE IOSEL POL

Table8-139 TZ0 Source Control Register (TZOSRCCTL) Description

Bits Field Name Type Reset Description
31:7| RESERVED 31 ] RO 0x0 Reserved.
6:1 IOSEL RW 0x0 GPIO number for TZ0 event
TZOpolarity
0 POL RW Ox1 0: Active when low
1: Active when high

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd. 3510f972
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8.11.4.2 TZ1 Source Control Register (TZ1SRCCTL)

Table8-140. TZ1 Source Control Register (TZ1SRCCTL) Layout

TZ1SRCCTL (TZ1 Source Control Regisiéfet: 0x4 Default: 0x00000001
Access: PWMCF&S Z1SRCCTL
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
RESERVE IOSEL POL

Table8-141 TZ1 Source Control Register (TZ1SRCCTL) Description

Bits Field Name Type Reset Description
31:7| RESERVED 31 ] RO 0x0 Reserved.
6:1 IOSEL RW 0x0 GPIO number for TZ1 event
TZ1 polarity
0 POL RW 0x1 0: Active when low
1: Active when high
3520f 972
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8.11.4.3 TZ2 Source Control Register (TZ2SRCCTL)

Table8-142 TZ2 Source Control Register (TZ2SRCCTL) Layout

TZ2SRCCTL (TZ2 Source Control Register) Offset: 0x8  ORefd0001
Access: PWMCF&S Z2SRCCTL
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
RESERVE IOSEL POL

Table8-143 TZ2 Source Control Register (TZ2SRCCTL) Description

Bits Field Name Type Reset Description
31:7| RESERVED 31 ] RO 0x0 Reserved.
6:1 IOSEL RW 0x0 GPIO number for TZ2 event
TZ2 polarity
0 POL RW Ox1 0: Active when low
1: Active when high
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8.11.4.4 TZ3 Source Control Register (TZ3SRCCTL)

Table8-144: TZ3 Source Control Register (TZ3SRCCTL) Layout

TZ3SRCCTL (TZ3 Source Control Register)  Offset: OxC  0k@aom001
Access: PWMCF&S Z3SRCCTL
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
RESERVE IOSEL POL

Table8-145. TZ3 Source Control Register (TZ3SRCCTL) Description

Bits Field Name Type Reset Description
31:7| RESERVED 31 ] RO 0x0 Reserved.
6:1 IOSEL RW 0x0 GPIO number for TZ3 event
TZ3 polarity
0 POL RW Ox1 0: Active when low
1: Active when high
3540f 972
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8.11.4.5 TZ4 Source Control Register (TZ4SRCCTL)

Table8-146. TZ4 Source Control Register (TZ4SRCCTL) Layout

TZASRCCTL (TZ4 Source Control Register)  Offset: 0x10 ORef@0001
Access: PWMCF&S Z4SRCCTL
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
RESERVE IOSEL POL

Table8-147: TZ4 Source Control Register (TZ4SRCCTL) Description

Bits Field Name Type Reset Description
31:7| RESERVED_31 ] RO 0x0 Reserved.
6:1 IOSEL RW 0x0 GPIO number for TZ4 event
TZ4 polarity
0 POL RwW Ox1 0: Active when low
1: Active when high
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8.11.4.6 Global PWM Force Synchronization Register (FRCSYNC)

Table8-148 Global PWM Force Synchronization Register (FRCSYNC) Layout

FRCSYNC (Global PWM Force Synchronization Register)
Access: PWMCF&RCSYNC

Offset: 0x14

Default: 0x00000Q

31

PWMCLK

30 29 28

27

26

RESERVED

25

24

23

22 21 20

19

RESERVED

18

17

16

15

14 13 12

11

RESERVED

10

6 5 4
RESERVED

3

PWM3SYN(

2

PWM2SYN(

1

PWM1SYN(

0
PWMOSYN(

Table8-149: Global PWM Force Synchronization Register (FRCSYNC) Description

Bits

Field Name

Type

Reset

Description

31

PWMCLK

W1S

0x0

Software forced synchronization on clock for a
PWMs

0: Write 0 has neffect and always read back 0
1: Write a 1 will force a SYNC on all PWM clog
This bit is seitleared

30:4

RESERVED_ 30 |

RO

0x0

Reserved.

PWM3SYNC

W1S

0x0

Software forced synchronization on PWM3

0: Write 0 has no effect and always read back
1: Write a 1 will force a SYNC event on PWM3
This bit is sel€leared

PWM2SYNC

W1S

0x0

Software forced synchronization on PWM2

0: Write 0 has no effect and always read back
1: Write a 1 will force a SYNC event on PWM2
This bit is sel€leared

PWM1SYNC

W1S

0x0

Software forced synchronization on PWM1

0: Write 0 has no effect and always read back
1: Write a 1 will force a SYNC event on PWML1
This bit is sel€leared

PWMOSYNC

W1S

0x0

Software forced synchronization on PWMO

0: Write 0 has neffect and always read back 0
1: Write a 1 will force a SYNC event on PWMO
This bit is sel€leared

3560f 972
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8.11.4.7 GPIO PWMSYNCI Control Register (GPIOSYNCICTL)

Table8-150. GPIO PWMSYNCI Control Register (GPIOSYNCICTL) Layout

GPIOSYNCICTL (GPIO PWMSYNCI Control Register)  Offset: 0x18  Default: 0x00000007
Access: PWMCF&5PIOSYNCICTL
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
RESERVE IOSEL POL

Table8-151 GPIO PWMSYNCI Control Register (GPIOSYNCICTL) Description

Bits Field Name Type Reset Description
31:7| RESERVED 31 ] RO 0x0 Reserved.
6:1 IOSEL RwW 0x0 GPIO number foPWMSYNCI input
PWMSYNCI input polarity
0 POL RW Ox1 0: Active when low
1: Active when high
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8.11.4.8 GPIO Force PWMSYNCI Enable Register (GPIOSYNCIEN)

Table8-152 GPIO Force PWMSYNCI Enable Redi&BIOSYNCIEN) Layout

GPIOSYNCIEN (GPIO Force PWMSYNCI Enable Register) Offset: 0xX1C  Default: 0x000
Access: PWMCF&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 PWM2SYN( PWM1SYN( PWMOSY N(

Table8-153 GPIO Force PWMSYNCI Enable Register (GPIOSYNCIEN) Description

Bits Field Name Type Reset Description
31:4| RESERVED 31 ¢ RO 0x0 Reserved.
Enable PWN synchronization by GPIO
3 PWM3SYNC RW 0x0 0: Disable
1: Enable
Enable PWM2 synchronization by GPIO
2 PWM2SYNC RW 0x0 0: Disable
1: Enable
Enable PWM1 synchronization by GPIO
1 PWM1SYNC RW 0x0 0: Disable
1: Enable
Enable PWMO synchronization by GPIO
0 PWMOSYNC RW 0x0 0: Disable
1: Enable
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8.11.4.9 Timer 0 Force PWMSYNCI Enable Register (TMROSYNCIEN)

Table8-154: Timer 0 Force PWMSYNCI Enable Register (TMROSYNCIEN) Layout

TMROSYNCIEN (Timer 0 Force PWMSYNCI Enable Register) Offset: 0x20  Default: 0x0(
Access: PWMCF&SMROSYNCIEN
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 PWM2SYN( PWM1SYN( PWMOSY N(

Table8-155: Timer 0 Force PWMSYNCI Enable Register (TMROSYNCIEN) Description

Bits Field Name Type Reset Description
31:4| RESERVED 31 ¢ RO 0x0 Reserved.
Enable PWN synchronization by Timer O
3 PWM3SYNC RW 0x0 0: Disable
1: Enable
Enable PWM2 synchronization by Timer 0
2 PWM2SYNC RW 0x0 0: Disable
1: Enable
Enable PWM1 synchronization by Timer 0
1 PWM1SYNC RW 0x0 0: Disable
1: Enable
Enable PWMO synchronization by Timer 0
0 PWMOSYNC RW 0x0 0: Disable
1: Enable
©2025Spintrol Electronic Technology (Shanghai) Co., Ltd. 3590f 972
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8.11.4.10Timer 1 Force PWMSYNCI Enable Register (TMR1SYNCIEN)
Table8-156. Timer 1 Force PWMSYNCI Enable Register (TMR1SYNCIEN) Layout

TMR1SYNCIEN (Timer 1 Force PWMSYNCI Enable Register) Offset: 0x24  Default: 0x0(
Access: PWMCF&S MR1SYNCIEN
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 PWM2SYN( PWM1SYN( PWMOSYN(

Table8-157: Timer 1 Force PWMSYNCI Enable Register (TMR1SYNCIEN) Description

Bits Field Name Type Reset Description
31:4| RESERVED 31 ¢ RO 0x0 Reserved.
Enable PWN synchronization by Timer 1
3 PWM3SYNC RW 0x0 0: Disable
1: Enable
Enable PWM2 synchronization by Timer 1
2 PWM2SYNC RW 0x0 0: Disable
1: Enable
Enable PWM1 synchronization by Timer 1
1 PWM1SYNC RW 0x0 0: Disable
1: Enable
Enable PWM@ynchronization by Timer 1
0 PWMOSYNC RW 0x0 0: Disable
1: Enable
3600f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.



SPIN TROL
RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

8.11.4.11Timer 2 Force PWMSYNCI Enable Register (TMR2SYNCIEN)

Table8-158 Timer 2 Force PWMSYNCI Enable Register (TMR2SYNCIEN) Layout

TMR2SYNCIEN (Timer 2 FBReeMSYNCI Enable Register) Offset: 0x28  Default: 0x00000
Access: PWMCF&S MR2SYNCIEN
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 PWM2SYN( PWM1SYN( PWMOSY N(

Table8-159: Timer 2 Force PWMSYNCI Enable Register (TMR2SYNCIEN) Description

Bits Field Name Type Reset Description
31:4| RESERVED 31 ¢ RO 0x0 Reserved.
Enable PWN synchronization by Timer 2
3 PWM3SYNC RW 0x0 0: Disable
1: Enable
Enable PWM2 synchronization by Timer 2
2 PWM2SYNC RW 0x0 0: Disable
1: Enable
Enable PWM1 synchronization by Timer 2
1 PWM1SYNC RW 0x0 0: Disable
1: Enable
Enable PWM@ynchronization by Timer 2
0 PWMOSYNC RW 0x0 0: Disable
1: Enable
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8.11.4.12PWMSYNCO Control Register (SYNCOCTL)

Table8-160: PWMSYNCO Control Register (SYNCOCTL) Layout

SYNCOCTL (PWMSYNCO Control Register) Offset: 0x2C  Default: 0x00000007
Access: PWMCF&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
RESERVE SYNCBEN| SYNCO2E| SYNCO1E| SYNCOOE POL DURATION

Table8-161: PWMSYNCO Control Register (SYNCOCTL) Description

Bits Field Name Type Reset Description
31:7| RESERVED 31 ] RO 0x0 Reserved.
Enable PWMSYNCO output to the pin
6 SYNCGEN RW 0x0 0: Disable
1: Enable
Enable PWM2SYNCO output to the pin
5 SYNCOZ2EN RW 0x0 0: Disable
1: Enable
Enable PWM1SYNCO output to the pin
4 SYNCOI1EN RW 0x0 0: Disable
1: Enable
Enable PWMOSYNCO output to the pin
3 SYNCOOEN RW 0x0 0: Disable
1: Enable
Polarity of PWMSYNCO to the pin
2 POL RwW Ox1 0: Active when low

1. Active when high

Pulse duration of PWMSYNCO to the pin

00: Duration of PWMSYNCO pulse to the pin i
PWM clocks

01: Duration of PWMSYNCO pulse to the pin i
1.0 DURATION RW 0x3 PWM clocks

10: Duration of PWMSYNCO pulse to the pin is
16 PWM clocks

11: Duration of PWMSYNCO pulse to the pin i
32 PWM clocks
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8.11.4.13PWMSOCA Output Control Register (SOCAOCTL)

Table8-162 PWMSOCA Output ContrBlegister (SOCAOCTL) Layout

SOCAOCTL (PWMSOCA Output Control Register)  Offset: 0x30  Default: 0x00000007
Access: PWMCF&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
RESERVE SOCAEN | SOCA2EN SOCA1EN SOCAOEN POL DURATION
Table8-163 PWMSOCA Output Control Register (SOCAOCTL) Description
Bits Field Name Type Reset Description
31:7| RESERVED 31 ] RO 0x0 Reserved.
Enable PWKISOCA output to the pin
6 SOCAEN RW 0x0 0: Disable
1: Enable
Enable PWM2SOCA output to the pin
5 SOCAZ2EN RW 0x0 0: Disable
1: Enable
Enable PWM1SOCA output to the pin
4 SOCAI1EN RW 0x0 0: Disable
1: Enable
Enable PWMOSOCA output to the pin
3 SOCAOEN RW 0x0 0: Disable
1: Enable
Polarity of PWMSOCA output to the pin
2 POL RwW Ox1 0: Active when low
1. Active when high
Pulse duration of PWMSOCA output to the pin
00: Duration of PWMSOCA pulse to the pi is
PWM clocks
01: Duration of PWMSOCA pulse to the pin is
1:0 DURATION RW 0x3 PWM clocks
10: Duration of PWMSOCA pulse to the pin is
PWM clocks
11: Duration of PWMSOCA pulse to the pin is
PWM clocks
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8.11.4.14PWMSOCB Output Control Register (SOCBOCTL)

Table8-164: PWMSOCB Output Control Register (SOCBOCTL) Layout

SOCBOCTL (PWMSOCB Output Control Register)  Offset: 0x34  Default: 0x00000007
Access: PWMCF&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
RESERVE SOCBEN | SOCB2EN SOCB1EN SOCBOEN POL DURATION

Table8-165 PWMSOCB Output Control Register (SOCBOCTL) Description

Bits Field Name Type Reset Description
31:7| RESERVED 31 ] RO 0x0 Reserved.
Enable PWKISOCB output to the pin
6 SOCBEN RW 0x0 0: Disable
1: Enable
Enable PWM2SOCB output to the pin
5 SOCB2EN RW 0x0 0: Disable
1: Enable
Enable PWM1SOCB output to thie
4 SOCBI1EN RW 0x0 0: Disable
1: Enable
Enable PWMOSOCB output to the pin
3 SOCBOEN RW 0x0 0: Disable
1: Enable
Polarity of PWMSOCB output to the pin
2 POL RwW Ox1 0: Active when low

1. Active when high

Pulse duration of PWMSOCB output to the pin
00: Duration of PWMSOCB pulse to the pin is
PWM clocks
01: Duration of PWMSOCB pulse to the pin is
1.0 DURATION RW 0x3 PWM clocks
10: Duration of PWMSOCB pulse to the pin is
PWM clocks
11: Duration of PWMSOCB pulse to the pin is
PWM clocks
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8.11.4.15PWMSOCC Output Control Register (SOCCOCTL)

Table8-166: PWMSOCC Output Control Register (SOCCOCTL) Layout

SOCCOCTL (PWMSOCC Output Control Register) Offset: 0x38  Default: 0x00000007
Access: PWMCF&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
RESERVE SOCBEN | SOCC2EN SOCCI1EN SOCCOEN POL DURATION
Table8-167- PWMSOCC Output ContriBegister (SOCCOCTL) Description
Bits Field Name Type Reset Description
31:7| RESERVED 31 ] RO 0x0 Reserved.
Enable PWKISOCC output to the pin
6 SOCRGEN RW 0x0 0: Disable
1: Enable
Enable PWM2SOCC output to the pin
5 SOCC2EN RW 0x0 0: Disable
1:Enable
Enable PWM1SOCC output to the pin
4 SOCC1EN RW 0x0 0: Disable
1: Enable
Enable PWMOSOCC output to the pin
3 SOCCOEN RW 0x0 0: Disable
1: Enable
Polarity of PWMSOCC output to the pin
2 POL RwW Ox1 0: Active when low
1. Active when high
Pulse duration of PWMSOCC output to the pin
00: Duration of PWMSOCC pulse to the pin is
PWM clocks
01: Duration of PWMSOCC pulse to the pin is
1:0 DURATION RW 0x3 PWM clocks
10: Duration of PWMSOCC pulse to the pin is
PWM clocks
11: Duration oPWMSOCC pulse to the pin is 3
PWM clocks
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8.11.4.16 PWMCFG Register Writgllow Key Register (PWMCFGREGKEY)

Table8-168 PWMCFG Register Wrillow Key Register (PWMCFGREGKEY) Layout

PWMCFGREGKEY (PWMRégster WriteAllow Key Register)  Offset: 0Ox3C  Default:
Ox1ACCE551
Access: PWMCF&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

Table8-169 PWMCFG Register Writllow Key Register (PWMCFGREGKEY) Description

Bits Field Name Type Reset Description

Write 0xLACCES551 to unlock protected PWMC(
registers

31:0 KEY RW | OX1IACCES55
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9 9/ It

9.1 Introduction

The enhanced capture (ECAP) module is ussduationswhere accurate timing of external events is
important. Thischapterdescribes the module and how to use it.

Uses folECAP include:

- { LSRRI AdzZNBEYSyGa 27F NB ®AGASY I 2Y0I120 MyASINE | d S @I &Sy
- aSladN®R 2R yR Rdzie OeOf$S 2F Lz a$S araaylfa

- 5SO2RYFANRBUADIER FTNRY Rudeizi Ora0t S Sy O02RSR

The ECAP module described in this guide includes the folldeagyes:

- oAl GAYS o0lasS A2 FABGHEFORB d2X dz@d A tyinal |
- C2dzeIAIBS Yy (i GIIAWIS NB3IAaidSNa

- 9R3AS LREINARGE aStSOUA2RCOFEND OdLIG &ZNTF 2 8BRS A S § dzSy
- LY GSNNHzLG 2y SAGKSNI 2F (KS F2dzNJ S@Syda

- {Ay3ftS aK2iG OF LJidzNBGRY¥LIzLI G2 F2dzNJ S@Sy G GAYS
- /2y GAYydz2dza Y2 R GDY LA dZNG YERSNND dzt 5 NJ

- 1 0az2fdmbl WAV S| LI dzNB

- BAFFSNBYOS 68&t ¥ILD OY 2R 8zNEBA Y S

- it 1020S NBaz2dz2NDSa RSNARMzZHIES RA yilBdzd AMyaET S Ay L
- /2y FRAUABI G @%zi LIz AF y20 dzaSR Ay O LJidz2NB Y2R
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9.2 Description

Figure9-1 shows the basic two operatisof the enhanced capturéECAR The philosophy othe ECAP
module isto treat and abstractthét NA & A y 3¢ | y Rtheic@ptufedsigndlaseverd segudnce? T
They are called CEVTO, CEVT1, CEVT2 and CEWI8.tkem can be programmed be valid orrising

or falling edge. This is set by CAPCTL.CAPxPOL field.

The second is to set counter behavior after event happeiée. possible options can be resetting the
counteror daing nothing, asspecified byCAPCTCNTRSTXx

With the two basic configuration of events and counter, users can make complicated capture function
such as period and dutyeasuremenwith other registesillustrated later.

Figure9-1: Basic operation of enhanced capture

OXFFFFFFFF

CNRS%=0

(Not reset counter /
@ > [cam — [ _car
T T TSCNT,
& i
Event x
A 4 >

g EventO Eventl
OXFFFFFFFF
)
; j >
CAPCTCAPXPOL /' CAR

CNTRS®

(Reset countey ]
Ts CN/

\4

\
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9.3

Capture and APWM operating mode

Figure9-2 is a highlevel view of both the capture and auxiliary pulselth modulator (APWM) modes
operation.User can takeECAP module resources to implement a skaiannel PWM generator (with
32 bit capabilities) when it is not being used for input captures. The counter operates ingoumde,

providing a timebase for asymmetrical pulse width modulation (PWM) waveforfime CAPO and CAP1
registers become the period and compare active registers, respectively, while CAP2 and CAP3 registers

become the period and capture shadow registers, respectively.

Figure9-2: Capture and APWM modes of operation

Capture mode

ECAPRNnput Pin

Sync In—»| Counter
32
\ 4
CAP3 Reg [ Sequencingdge detection |
CAP2 Reg | Edge polarity |
CAR Reg | Prescale |
CAR Reg
Interrupt «— Interrupt Interface
APWM mode
Sync In—>| Counter
32
4
Period (Active) | | Compare (Active)
CAPO CAP1 PWM
f f F» Compare
- Logic
Period (Shadow) | Compare (Shadow)
CAR CAP3
Interrupt €«— Interrupt Interface

X

APWNMoutput Pin
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9.4 Capture mode description

Figure9-3 shows the various components that implement the capture function. ddpured signais
sourced from GPIO pin according to CAPSRCCTL register.

Figure9-3: Capture function diagram

CAPCTBYNCOSER
i CAPCNTPHS {PWMmode TTH
SYNC Outp (32-bit phase NN SN gy 5
SYNC Inp l i PRD—» Compare|
CAPCTERCSY! \l ! cmp—»| Logic '
: H
CAPCTPHSE
CAPTSCNT | _reset
(32-bit counten | CAPCTCNTRSTx
CAPCTCAPXPOL
Polarity
cap <« CEVU < select [€
» 1 )
Polart ECAP Pil
olarity
CcAR <}« CEVI < select [€
Event 0
I Prescald
WV Polarity
cAR <}« CEV? < Select [€
—— CAPCTAPWMMODEO
A olarity|
CcAB < CEV3B < select [€
Event qualifier]™~
Interrurgtrlgger " Captureevent CEVTX | Continuougone-shot
CNTOVF capturecontrol
Flag control  je——
g (CNEOXFFFFFFFF

9.4.1 Event prescaler

An input capture signat¢ntinuouspulseserieg can be prescaled by N = CAPCTL.EVTDIV+1. This is useful
when very high frequency signals are used as inptitgire9-4 shows a functional diagram arkegure
9-5 shows the operation of the prescale function.

Figure9-4: Event prescale control

Event

Edge | Event Yes
Detect "| Counter ’

Selected Pilg—

CAPSRCCTL.POL
CAPCTL.REA
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Figure9-5: Prescale function waveforms

Resetby writing 1 to ECAPCEN.TDIVRSAIl reset the event precaler counter

anpnnhnnhhinhigigininipt

Prescaling ratie2

9.4.2 Edge polarity select and qualifier

Each capture event has amdependent edge polarity (rising edge/falling edge) selection MUX
L Each edge (up to 4) is event qualified by the Moedigequencer.

b The edge event is gated the correspondingCAPX register by the Mod4 counter.

9.4.3 Dual pin capture

For ease of capture the timing difference of edges from-purs, optional duapin mode is supported.
In this case, capture eve@EVU andCEVZ are fromPin 0, while capture evenEEVTI andCEV3 are
from Rin 1.

9.4.4 Continuous/oneshot control

TheMod4 (2 bit) counteincreases uporedge qualified events (CEMTEV3). It indicateswhich event
in the sequenceis to be detected A 2bit wrap thresholdregister (CAPCTL.STOPWARR}es to
comparewith the Mod4 counter output It controlsthe length ofthe capture event sequergcas below.

~ A oA

- Ly O2yidAy&fa@iRnY 20035508M GAy 3 | yRe KN LRI I N @Y R
0 KNB@&K2NIRSE H/YILOE/Se3] OtRe hat®2 ' awS i (2 HD2§ Sy dz&n (D2
PMAVAHANE YR GKS ORWIGAzMBAR @Rt drbA yo NR GAIASNDO dif 21 dNJ ! & dz

- Ly mKSG Y2RS:T (GKS a2Rn O2dzyiSNJ ad2Lla O2dzyiAy3

2F m!lttro NBIAEAGSNE CEANIZSE I/ &8IV BY K@ MWEIB RS G G 2
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Upon writing 1 to CAPCTL.REARM, Mod4 counter can be rarmedand reset to 0. After that, event
capture sequence starts again for both the continuous mode andsbtra¢ mode.

Figure9-6: Details of the continuous/oneshot block

CEVUD Clock
CEVI - ocC Modulo-4 2, | 2
CEVZ , P Counter 4 Compare
CEV3 . v Equa|
Reset Stop
CAPCTREARM—>| Wrap Stop J
CAPCTONESHOT (Continuous mode| (Oneshot modg

9.4.5 32-bit counter and phase control

The 32bit counter provides the timdase for event capture, and is clocked via BE@@AP cloclA 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 fourcaptureevents, the 32bit counter value is captured first. After that, itaptional
to reset the 32bit counter. This is useful for time difference capture.

Figure9-7: Details of the counter and synchronization block

SYNC Inp SYNC Output
CAPCTERCRY CALCTAPWMMOD
CALCT8YNCOSEL
CALCTPHSEN >
| ==ProcAR) |
CAPCNTPHS ~ CAPTSCNT Reset CEVTX
(32-bit phase Load (32-bit counter) CAPCTCNTRSD

9.4.6 CAPOCAPS3 registers

In capture mode, hie four 32-bit registers are fedrom the 32-bit time-basecounter TSCNT. Upon the
captured event, the TSCNT is loaded into the corresponding capture register as indakedviyd4
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 modeCAR and CAR registers become the active period and compare registgtsle CAR
and CABregisters become the shadow registers for GARd CAR respectivey.
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9.4.7 Interrupt control

Aninterrupt can be generated on capture events (CECEV3) or APWM events (CNT=PRD, CNT=CMP).
A counter overflow event (OxFFFFFBEBKO0000000) is also provided as an interrupt source (CNTOVF).

For capture mode, valid interrupt events includes CEVTO, CEVT1, CEVTZ2, CEVT3, and CNTOVF.
For APWM mode, valid interrupt events includes CNT=PRD, CNT=CMP, and CNTOVF.
Figure9-8: Interrupts in ECAP module

Pl set
CAPIFRCEVD o
CEVm:D—‘ CAPICCEVID{ _

Latch CAPICEVD
CAP|E:Evm4_:D - ;[:

set

Latch |——> CAPRAWIEEVT

Latch |——> CAPRAWIEEVT
clr

CAPIFRCEVT

CEVT CAPICCEVT

il

clr

Latch CAPIECEVI
> set

set

CAPIEEVT

:

Latch |—> CAPRAWIEEVZ

clr

CAPIFRCEVZ
CEVZ e

Latch CAPICEVZ
CAPIEEVZ >lset :[:

set

CAPICEV?

&

Latch ——>» CAPRAWIEEV3E
clr

CAPIFRCEVE
CEVE CAP'G:EV:B{ = CAPIGNT
Latch CAPICEVE
CAPIEEVE >leet :I:: » CAPIFNT
Pl set A
Latch |——> CAPRAWIENTOVF
o Pulse
CAPIFRCNTOV Generato
CNTOVED~ CAPm:NTovr—E _

(CNE=OXFFFFFFFF

Latch CAPICNTOVF l
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Upon any of the overall 7 eventshe event flag would be latched into the corresponding bit of CAPRAWIF
register.If it is enabled in CAPIE register bit, the eveart trigger the final single interrupt request from
the ECAP module to the CPU. Tigividual interruptflag is latchedn 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 CRWCAPIF.INT=1. Therefore, in theerrupt service routine

user must clear the global interrupt flag and the serviced event flag in GAgPlkiting 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 3Bit time-base counter still operates in tgpunt mode while the capture
registers act as below

- /'tn A& dzaSR A | OGAGS LISNA2R 6! tw500®

- /ltm A& dzZASR a FOGAQBS O2YLI NB o!/ atovod

- /1 tH A3AKEIRSRF ILASNA2R o6{t w50 ®

- /l'to A& dzaSR la akKlIR2g O2YLI NB o6{/atovo

- 2NAGAY3 G2 /'tn FYR /[ Vtwm gAfft faz2 dzZJRFGS /!t

- 2NRAGAYy3I G2 /[/!'tadKSYyRKIRRG NEHRAS|S
U [2FR FNRBY /!tw G2 /'!'tn FYR FNRY /!to (2 /!t
User can write to CAPO and CAPL1 to set the active period and compare threahalgl iditialization

This automatically copies the initial values into the shadow values. For subsequent updates during run
time, user onlyneedsto use the shadow registers.
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Figure9-9: Active and shadow registen APWM mode

Syndnput—» 32-bit counter
N ———
Write active reglster_+ Period(Active ComparegActive | |
during initialization | CAR CAR :
sooooAcooooooofooo: PWM
_ _ I - I »| Compare
Write shadow reglster_+ Period(Shadowy Compare(Shadowy| | Logic
CAR CARB :

during run time

Interrupt Interface

v

Interrupt

As shown irFigure9-10, the TSCNT continuously counts from 0 to CAPO and wraps backh®APWM
output toggles to high upon TSCNT=0, and toggles to low upon TSCNT=CAPL1.

Figure9-10: ECAP module APWM mode outpwaveform (active high)

ATSCNHLO]

CAPOAPRID |2

CAP1ACMB

\4

0x00000000
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A K
APWMoutput T

Y «
A [T
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9.6 Application of the ECAP module

9.6.1 Absolute timestampfor rising edge

Figure9-11 shows an example of continuous capture operation (Mod4 counter wraps around). In this
figure, TSCNT countg without resettingon eventand capture events are qualified on the rising edge
only, this gives period (and frequency) information.

Upon an event, the TSCNT contents (i.e., tste@mp) is captured, then Mod4 countercreasedo the

next state. When the TSCNT reaches OXFFFFFFFF (i.e. maximum value), it wraps around to 0x0000000(
if this occurs, the CNTOVF (counter overflow) flag is set, and an interrupt (if enabled) occurs. Captured
time-stamps areall valid at the point after the % event, hence event CE¥'Tan be used to trigger an
interrupt and the CPU can read data from the CAPX registers.

Figure9-11: Capture sequence for absolute tiramp and rising edge detect

CEVTO CEVT1 CEVT2 CEVT3 CEVTO
A A A A A

ECAP Input

OXFFFFFFEF

TSCNT[31:0]

0x00000000

Mod4 counter O>< 1 X 2 X 3 X 0 X 1
CAPC >< t0 X t4

v

t2

0

>

R

N
e L
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9.6.2 Absolute timestamp operationfor duty and period

The ECAP operating mode showirigure9-12is almost the same as in the previous section extiegt
capture events are qualifiedn both therising and falling edge It gives both period and duty cycle
information, i.e: Periodl =¢ to, Period2 =4 t2, etc. Duty Cyclel (etime %) = (i to) / Period1 x 100%,
etc. Duty Cyclel (otime %) = @¢ t1) / Period1 x 100%, etc.

Figure9-12: Capture sequence for period and dutyithout counter reset

CEVTO CEVT2  CEVTO CEVT2  CEVTO
A A A A A
ECAP Input
Y Y Y 4 \ 4
| CEVII _ CEVT3, CEVIL _ CEVI3, CEVIL
OXFFFFFFEF | | o | R |
| | | | | | | |
| | | | | . | | | |
TSCNT[31:0] | | o | . :
| . | | | | | | | |
| | | | | | | | |
0X00000000——" | o | . —
| | | | i | | | | |
| | | | | | | | | |
Mod4counter0><1X2X3><OX 1 X 2 X3XOX1X2
| | | | | | | | | |
T CAPC >< 0 >< 4 >< 8
| : NG : T :
| | | | | | | | | |
i CAP1 >< t1 >< 5 >< 9
| | | | | | | | | |
' ' R z P '
M .
: : : | : : : | : :
l CAPZ >< 3 >< 7

9.6.3 Time difference (Delta) operatiomwith counter reset

Figure9-13 shows how the ECAP module can be used to calleith timing data fromthe waveform.
Herecontinuouscapture mode (Mod4 counter wraps around) is usedidtia-time mode, TSCNT is reset
back tozero on every valid event. Hemapture events are qualifiedn rising edge onlyUponthe valid
event, TSCNT contents (iteane-stamp) is captured first, and then TSCNT is reseeto. Meanwhile,
the Mod4 counter incrasesto the next state.
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If TSCNT reaches OXFFFFFFFF (i.e. Max value) before the next event, it wraps around to 0x00000000 an
continues, a CNTOVF (counter overfldlay is set, and amterrupt (if enabled) occurs. The advantage

of delta-time mode is that the CAPx contents directly give timimgrmation without the needof CPU
calculations, i.e. Periodlts Period2 %2, etc. As shown in thégure, the CEVTO event is a good point to

read the timing datasincety, tz, ts, tsare all valid here.

Figure9-13: Capture period with counter reset

CEVTO CEVT1 CEVT2 CEVT3 CEVTO
/'y A A A A

ECAP Input

t1

OXFFFFFFEF

TSCNT[31:C

\ 4

0x00000000C

Mod4 counter

CAPC X t0 X t4

9.6.4 Time difference operatiorfor duty and period

In Figure9-14 the ECAP operating mode is almost the same as in previous section #xeeppture
events are qualifiedn both iising orfalling edge, this now gives batieriod andduty cycleinformation,
i.e: Periodl =ti1+t2, Period2 =ts+t4, etc. Duty Cyclel (otime %) =t:1/ Period1l x 100%, et®uty Cyclel
(off-time %) =t2/ Period1 x 100%, etc.

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd. 3790f 972



A
SPIN TROL
RC034-2503002 SPD1179/SPD11d@chnical Reference Manuall

Figure9-14: Capture duty and perioavith counter reset

CEVTO CEVT2 CEVTO CEVT2 CEVTO

A A A A A

ECAP Input

|
|
|
OXFFFFFFEF |

TSCNT[31:d

0x00000000

Mod4 counter

YT SR SRR €
l

9.6.5 Dual pin capture with counter reset

Figure9-15 shows the dual pin captureaveform where CAPO 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 ofPinl input.Here deltatime is used. As shown in the figure:

- ¢KS GAYAY3I RAFTRENRBYIyaASSERISE 2F GKS Géar LIAyYya

- ¢KS ] ORAYRARSINS y OSI R BIINISIBAYY 31 KSRIS 2F tAYy m FyR Fi
Fa UOH AY [ 1T tHO

- ¢CKBAYAY3I RATFSNBREAODSKHIIMGIASYS RAKSS 2F GKS (G662 LAY

- ¢KS 'i] AYAY3 RATTISREBYVOSYIRIES 2Fy t RS m YR NARaAy3
Fa an AY [/ !'tnod
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Figure9-15: Dual pin capturewith counter reset
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9.7 Registers

9.7.1 ECAP register map

Table9-1: ECAP Module Base Address

Peripheral Module Base Address
ECAP 0x4000 3400

Table9-2: ECAP Register Map

Register Offset Description Reset Value
CAPSRCCTL 0x00 | Capture Source Input Control Register 0x00010001
CAPSYNCICT, 0x04 | Capture Synchronization Source Input Control Regist¢ 0x00000001
CAPTSCNT | 0x08 | TimeStamp Counter Register 0x00000000
CAPCNTPHS 0x0C | Counter Phase Offset Value Register 0x00000000
CAPO 0x10 | Capture Register O 0x00000000
CAP1 0x14 | Capture Register 1 0x00000000
CAP2 0x18 | Capture Register 2 0x00000000
CAP3 0x1C | Capture Register 3 0x00000000
CAPCTL 0x20 | Capture Control Register 0x000C000(¢
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 Writdllow Key Register O0x1ACCE55

Note: Registers marked with * are wriallowed only when the CAPREGKEY=0x1ACCES551.
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9.7.2 ECAP registers

9.7.2.1 CaptureSource Input Control Register (CAPSRCCTL)

Table9-3: Capture Source Input Control Register (CAPSRCCTL) Layout

CAPSRCCTL (Capture Source Input Control Register)
Access: ECAFCAPSRCCTL Offset: 00 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

Table9-4: Capture Source InpuEontrol Register (CAPSRCCTL) Description

Bits Field Name Type Reset Description
31:24| RESERVED 31 2 RO 0x0 Reserved.
2317 IOSEL1 RW 0%0 QPIO nu.mber to be selected &% @apture input
in dual pin mode
Source input polarity for the"? pin in dual pin
mode
16 POL1 RW 0x1 .
0: Active low
1: Active high
15:8 RESERVED_15 { RO 0x0 Reserved.
71 IOSEL RwW 0x0 GPIO number to be selected as capture input
Source input polarity
0 POL RW Ox1 0: Active low
1: Active high
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9.7.2.2 CaptureSynchronization Source Input Control Register (CAPSYNCICTL)

Table9-5: Capture Synchronization Source Input Control Register (CAPSYNCICTL) Layout

CAPSYNCICTL (Capture Synchronization Sourc€bl Register)
Access: ECAFCAPSYNCICTL Offset: 004 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

Table9-6: Capture Synchronization Source Input Control Register (CAPSYNCICTL) Description

Bits Field Name Type Reset Description
31:8| RESERVED 31 { RO 0x0 Reserved.
71 IOSEL RwW 0x0 GPIO number to bselected as sync input
Source input polarity
0 POL RW Ox1 0: Active low
1: Active high

3840f 972
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9.7.2.3 TimeStamp Counter Register (CAPTSCNT)

Table9-7: TimeStamp Counter Register (CAPTSCNT) Layout

CAPTSCNTimeStamp Counter Register)
Access: ECAFCAPTSCNT Offset: 08 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

Table9-8: TimeStamp Counter Register (CAPTSCNT) Description

Bits Field Name Type Reset Description

31:0 VAL RW 0x0

capture timebase.

Active 32bit counter register that is used as the

9.7.2.4 Counter Phase Offset Value Regis(&dAPCNTPHS)

Table9-9: Counter Phase Offset Value Register (CAPCNTPHS) Layout

CAPCNTPHS (Counter Phase Offset Value Register)  Offset: 0xC Default: 0x00000000
Access: ECAFCAPCNTPHS
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

Table9-10: 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.

©2025Spintrol Electronic Technology (Shanghai) Co., Ltd.
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9.7.2.5 Capture Register 0 (CAPO)
Table9-11: Capture Register 0 (CAPO) Layout
CAPO (Capture Register ODffset: 0x10  Default: 0x00000000
Access: ECARCAPO
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
Table9-12: Capture Register {CAPO) Description
Bits Field Name Type | Reset Description
In capture mode
-This register is loaded from tirgtamp counter
(CAPTSCNT) upon a capture event O.
In APWM mode
31:0 VAL RW Ox0 | -Writingto this register set the active value of PRD,
and also update CAP2 with the same value. This
emulates the immediate mode.
- Upon CAPTSCNT=PRD (CAPO), this register is uj
as CAP2. This emulates the shadow mode.
3860972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.
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9.7.2.6 Capture Register 1 (CAP1)

Table9-13: Capture Register 1 (CAP1) Layout

CAP1 (Capture Register 1)  Offset: Ox14  Default: 0x00000000
Access: ECAMCAP1
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
Table9-14: Capture Register 1 (CAP1) Description
Bits Field Name Type | Reset Description
In capture mode
-This register is loaded frotime-stamp counter
(CAPTSCNT) upon a capture event 1.
In APWM mode
31:0 VAL RW | OxO | -Writingto this register set the active value of CMP,

and also update CAP3 with the same value. This
emulates the immediate mode.

- Upon CAPTSCNT=PRD (CAPO), this register is uf
as CAP3. This emulates the shadow mode.
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9.7.2.7 Capture Register 2 (CAP2)

Table9-15: Capture Register 2 (CAP2) Layout

CAP2 (Capture Register 2) Offset: 0x18  Default: 0x00000000
Access: ECARCAP2
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
Table9-16: Capture Register 2 (CAP2) Description
Bits Field Name Type Reset Description
In capture mode
-This register is loaded from tirgtamp counter
(CAPTSCNT) upon a capture event 2.
31:0 VAL RW| oxo |NAPWMmode
-Writing to this register set the shadow value ol
PRD. Upon CAPTSCNT=PRD (CAPO0), CAP(
updated to the value of this register. This
emulates the shadow mode.
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9.7.2.8 Capture Register 3 (CAP3)

Table9-17: Capture Register 3 (CAP3) Layout

CAP3 (Capture Register 3) Offset: Ox1C  Default: 0x00000000
Access: ECARCAP3
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
Table9-18: Capture Register 3 (CAP3) Description
Bits Field Name Type Reset Description
In capture mode
-This register is loaded from tirgtamp counter
(CAPTSCNT) upowcapture event 3.
31:0 VAL Rw| oxo |nAPWMmode

-Writing to this register set the shadow value ol
CMP. Upon CAPTSCNT=PRD (CAPO0), CAP]
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)

Table9-19: Capture Control Register (CAPCTL) Layout

CAPCTL (Capture Control Register) Offset: 0x20  Default: 0x000C0000
Access: ECARCAPCTL
31 30 29 28 27 26 25 24
DUALPIN | EVTDIVRS] DBGRUN APWMPOL| APWMMODE FRCSYNQ SYNCOSE
23 22 21 20 19 18 17 16
SYNCOSE PHSEN | TSCNTRU| REARM STOPWRAP ONESHO7] EVTDIV
15 14 13 12 11 10 9 8
EVTDIV CAPLDEN
7 6 5 4 3 2 1 0
CNTRSTY CAP3POL CNTRSTZ CAP2POL CNTRST1 CAP1POL| CNTRST( CAPOPOL

Table9-20: Capture Control Register (CAPCTL) Description

Bits Field Name | Type| Reset Description
Dual pin capture mode
31 DUALPIN RW 0x0 0: CAPO ~ CAP3 are used for capture the single pin

1: Use CAPO/CAP2¢apture one pin and CAP1/CAP3
to capture the other

Event divider reset

30 EVTDIVRST | wWis| ox0 0: Wr?te 0 has no effect and _al_vvays re_ads_ pack 0
1: Write 1 resets the event divider. This bit is self
cleared

ECAP countdsehaviorwhen CPU is halted
Note: Debug operation and CPU fault exceptions bot
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

29:28 DBGRUN RwW 0x0

APWM output polarity select. This is applicable only
APWM operating mode.

0x0 0: Output is active low (i.e., CMP defines duration fol
output low)
1. Output is active high (i.e., CMP defines duration fg
output high)

CAP/APWNMbperating mode select

0: ECAP module operates in capture mode. This mo
26 | APWMMODE | RW | 0x0 forces the following configuration:

- Inhibits counter reset via CNT = PRD event

- Inhibits shadow load on CAPO and CAP1 register

27 APWMPOL RW
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Bits Field Name | Type| Reset Description
- Permits user to enable CABQegister load
- CAPX/APWMXx pin operates as a capture input
1: ECAP module operates in APWM mode. This mog
forces the following configuration:
- Resets counter on CNT = PRD event (period
boundary
- Permits shadow loading on CAPO and CAP1 reqi
- Disables loading of timstamps into CARB
registers
- CAPX/APWMX pin operates as a APWM output
Softwareforced counter synchronizing.
25 FRCSYNC | W1S| Ox0 | 0: Write O has no effect and always reads back 0
1: Write 1 forces a sync event. This bit is-sdared.
SyneOut Select
01: Disable sync out signal
24:23 SYNCOSEL | RW | 0Ox0 | 10: Select synin event to be the synout signal (pass
through)
11: Select CNT = PRD event to be the-synisignal
Phase synchronization enable
0: Disablesynchronization
22 PHSEN RW | O0x0 | 1:Enable counter (CAPTSCNT) to be loaded from
CAPCNTPHS register upon either a SYNCI signal
S/W force event
Time stamp counter run/stop control
21 TSCNTRUN | RW 0x0 | 0: Stop counting
1: Free running
Oneshotre-arming control.
0: Write 0 has no effect and always reads back 0
1: Write 1 forces events below. This bit is séé¢fared.
20 REARM W1Ss| 0x0 - Resets the MOD4 counter to zero
- Unfreezes the MOD4 counter
- Enables capture register loads
- Reset event prescaler
Stop value for oneshot mode
This is the number (betweend) of captures allowed
to occur before the CAP{®) registers are frozen, i.e.,
19:18 STOPWRAP | RW 0x3 | capture sequence is stopped.

Wrap value for continuous mode. This is the number
(between G3) 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 egleot
mode, further interrupt events are blocked until-re
armed.

00: Stop after capture event 0 in osfot mode.
Wrap after capture event O in continuous mode.
01: Stop after capture event 1 in osdot mode.
Wrap after capture event 1 in continuous mode.
10: Stop after capture event 2 ane-shot mode.
Wrap after capture event 2 in continuous mode.
11: Stop after capture event 3 in ois&ot mode.
Wrap after capture event 3 in continuous mode.

Oneshot mode enable (applicable only in capture
mode)

0: Operate ircontinuous mode
1: Operate in oneshot mode

16:9 EVTDIV RwW 0x0 | Event Filter prescale select

17 ONESHOT RwW 0x0

Enable CARB loading on a capture event.

This bit does not affect the generation of CEX3TO
8 CAPLDEN RW | Ox0 |events

0: Disable

1: Enable

Counter reset on capture event 3
7 CNTRST3 RwW 0x0 | 0: Do not reset counter
1: Reset counter

Capture event 3 polarity select

6 CAP3POL | RW | 0x0 | 0: Triggered on a falling edge
1: Triggered on a rising edge

Counter reset on capture event 2
5 CNTRST2 RW 0xO0 | 0: Do not resetounter
1: Reset counter

Capture event 2 polarity select

4 CAP2POL | RW | 0Ox0 | 0: Triggered on a falling edge
1. Triggered on a rising edge

Counter reset on capture event 1

3 CNTRST1 RW 0xO | 0: Do not reset counter
1: Reset counter
2 CAP1POL RwW 0x0 | Capture event 1 polarity select

39201972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.



SPIN TROL
RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

Bits Field Name | Type| Reset Description
0: Triggered on a falling edge
1: Triggered on a rising edge

Counter reset on capture event O
1 CNTRSTO RwW 0x0 | 0: Do not reset counter
1: Reset counter

Capture event 0 polarity select

0 CAPOPOL | RW | O0Ox0 | 0: Triggered on &alling edge
1: Triggered on a rising edge
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9.7.2.10 Capture Interrupt Raw Flag Register (CAPRAWIF)
Table9-21: Capture Interrupt Raw Flag Register (CAPRAWIF) Layout

CAPRAWIF (Capture Interrupt Raw Ragister) Offset: 0x24  Default: 0x00000000
Access: ECAFCAPRAWIF
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
RESERVE CMP PRD CNTOVF| CEVT3 CEVT2 CEVT1 CEVTO

Table9-22: Capture Interrupt Raw Flag Register (CAPRAWIF) Description

Bits Field Name | Type| Reset Description

31:7 | RESERVED_31] RO | 0x0 | Reserved.

CAPTSCNT=CAP1 (CMP) event raw flag.
Thisflag is active only in APWM mode.

0: Event did not occur

1: Event occurred

CAPTSCNT=CAPO (PRD) event raw flag.
This flag is only active in APWM mode.

0: Event did not occur

1: Event occurred

Counter overflo( CAPTSCNT=0xFFFFFFFF) event raw
This flag is active in CAP and APWM mode.

0: Event did not occur
1: Event occurred

6 CMP RO | 0OxO0

5 PRD RO | 0x0

4 CNTOVF RO | 0xO

Capture event 3 raw fladt is only active in CAP mode.
3 CEVT3 RO | OxO | 0: Event did not occur
1: Event occurred

Capture event 2 raw fladt is active only in CAP mode.

2 CEVT2 RO | 0OxO0 | 0: Event did not occur
1: Event occurred

Capture event 1 raw flagt is only active in CAP mode.
1 CEVT1 RO | Ox0 | 0: Event did not occur
1: Event occurred

Capture event O ravilag. It is only active in CAP mode.
0 CEVTO RO | 0OxO0 | 0: Event did not occur
1: Event occurred
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9.7.2.11 Capture Interrupt Flag Register (CAPIF)

Table9-23: Capture Interrupt Flag Register (CAPIF) Layout

CAPIF (Captutaterrupt Flag Register)  Offset: 0x28  Default: 0x00000000
Access: ECA¥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 CEVTO

Table9-24: Capture Interrupt Flag Register (CAPIF) Description

Bits Field Name Type Reset Description
31:8 RESERVED_31 { RO 0x0 Reserved.

Global interrupt flag

0: Interrupt is nottriggered

7 INT RO 0x0 1: Interrupt is triggered and issued to the CPU
Further interrupt pulse to the CPU will not be
generated until this bit is cleared.

CAPTSCNT=CAP1 (CMP) event interrupt flag.
This flag is active only in APWivbde.

6 CMP RO 0x0 0: Interrupt ?s r_lottriggered
1: Interrupt istriggered

Further event will not trigger interrupt until
this bit is cleared.

CAPTSCNT=CAPO (PRD) event interrupt flag.
This flag is only active in APWM mode.

5 PRD RO 0x0 0: Interrupt is notiriggered
1: Interrupt istriggered

Further event will not trigger interrupt until
this bit is cleared.

Counter overflow (CAPTSCNT=0xFFFFFFFF)
interrupt flag.
This flag is active in CAP and APWM mode.
4 CNTOVF RO 0x0 0: Interrupt is nottriggered
1. Interrupt istriggered
Further event will not trigger interrupt until
this bit is cleared.
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Bits Field Name Type Reset Description

Capture event 3 interrupt flag.
This flag is only active in CAP mode.

3 CEVT3 RO 0x0 0: Interrupt ?s r_loltriggered
1: Interrupt istriggered

Further event will not trigger interrupt until
this bit is cleared.

Capture event 2 interrupt flag.
This flag is active only in CAP mode.

> CEVT?2 RO 0x0 0: Interrupt ?s ryottriggered
1: Interrupt istriggered

Furtherevent will not trigger interrupt until
this bit is cleared.

Capture event 1 interrupt flag.
This flag is only active in CAP mode.

1 CEVT1 RO 0x0 0: Interrupt ?s ryottriggered
1: Interrupt istriggered

Further event will not trigger interrupt until
this bit is cleared.

Capture event 0 interrupt flag.
This flag is only active in CAP mode.

0 CEVTO RO 0x0 0: Interrupt @s r_lottriggered
1: Interrupt istriggered

Further event will not trigger interrupt until
this bit is cleared.
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9.7.2.12 Capturelnterrupt Enable Register (CAPIE)

Table9-25: Capture Interrupt Enable Register (CAPIE) Layout

CAPIE (Capture Interrupt Enable Register) Offset: 0x2C  Default: 0x00000000
Access: ECA¥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
RESERVE CMP PRD CNTOVF| CEVT3 CEVT2 CEVT1 CEVTO

Table9-26: Capture Interrupt Enabl&egister (CAPIE) Description

Bits Field Name Type Reset Description
31:7| RESERVED 31 ] RO 0x0 Reserved.

CAPTSCNT=CAP1 (CMP) interrupt enable
6 CMP RW 0x0 0: Disable
1: Enable

CAPTSCNT=CAPO (PRD) interrupt enable
5 PRD RW 0x0 0: Disable
1: Enable

Counter overflow interrupt enable
4 CNTOVF RW 0x0 0: Disable
1: Enable

Capture event 3 interrupt enable
3 CEVT3 RW 0x0 0: Disable
1: Enable

Capture event 2 interrupt enable
2 CEVT2 RW 0x0 0: Disable
1: Enable

Capture event Interrupt enable
1 CEVT1 RwW 0x0 0: Disable
1: Enable

Capture event O interrupt enable
0 CEVTO RW 0x0 0: Disable
1: Enable
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9.7.2.13 Capture Interrupt Clear Register (CAPIC)

Table9-27: Capture Interrupt Clear Regist¢CAPIC) Layout

CAPIC (Capture Interrupt Clear Register)  Offset: 0x30  Default: 0x00000000
Access: ECARCAPIC
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 CEVTO
Table9-28: Capture Interrupt Clear Register (CAPIC) Description
Bits Field Name Type Reset Description
31:8| RESERVED 31 { RO 0x0 Reserved.
Globalinterrupt clear
7 INT W1C 0x0 0: Write 0 has no effect and always reads back
1: Write 1 clears the flag. This bit is self cleare
CAPTSCNT=CAP1 (CMP) interrupt clear
6 CMP W1C 0x0 0: Write 0 has no effect and always reads back
1: Write 1 clears the flag. THidt is self cleared.
CAPTSCNT=CAPO (PRD) interrupt clear
S PRD Wi1C 0x0 0: Write 0 has no effect and always reads back
1: Write 1 clears the flag. This bit is self cleare
Counter overflow interrupt clear
4 CNTOVF WiC 0x0 0: Write 0 has no effea@nd always reads back (
1: Write 1 clears the flag. This bit is self cleare
Capture event 3 interrupt clear
3 CEVT3 W1C 0x0 0: Write 0 has no effect and always reads back
1. Write 1 clears the flag. This bit is self cleare
Capture event 2 interrupt clear
2 CEVT2 Wi1C 0x0 0: Write 0 has no effect and always reads back
1. Write 1 clears the flag. This bit is self cleare
Capture event 1 interrupt clear
1 CEVT1 W1C 0x0 0: Write 0 has no effect and always reads back
1: Write 1 clearshe flag. This bit is self cleared
39801972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.




|
SPIN 7RO/

RC034-2503002 SPD1179/SPD117@&chnical Reference Manu@dll

Bits Field Name Type Reset Description
Capture event 0O interrupt clear
0 CEVTO Wi1C 0x0 0: Write 0 has no effect and always reads back
1: Write 1 clears the flag. This bit is self cleare
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9.7.2.14 Capture Interrupt Event Force Register (CAPIFRC)

Table9-29: Capture Interrupt Event Force Register (CAPIFRC) Layout

CAPIFRC (Capture Interrupt Event Force Register)
Access: ECAFCAPIFRC  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
RESERVE CMPWE | PRDWE | CNTOVFW| CEVT3WE CEVT2WH CEVT1IWE CEVTOWE
7 6 5 4 3 2 1 0
RESERVEH CMP PRD CNTOVF CEVT3 CEVT2 CEVT1 CEVTO

Table9-30: Capture Interrupt Event Force Register (CAPIFRC) Description

Bits Field Name Type Reset Description
31:15| RESERVED 31 1 RO 0x0 Reserved.

CMP bit write enableThis bit is seilfleared.

14 CMPWE W1S 0x0 X
Write 0 has neeffect and always reads back O.
PRD bit write enableThis bit is selleared.

13 PRDWE W1S 0x0 .
Write 0 has no effect and always reads back 0
CNTOVF bit write enabl€&his bit is seltleared.

12 CNTOVFWE | W1S 0x0 .
Write 0 has no effect and alwaysads back 0.
CEVT3 bit write enahldhis bit is seltleared.

11 CEVT3WE W1S 0x0 .
Write 0 has no effect and always reads back 0
CEVT2 bit write enahldhis bit is seltleared.

10 CEVT2WE W1S 0x0 .
Write 0 has no effect and always reads back 0
CEVTL1 bit write enahl&his bit is seltleared.

9 CEVT1WE W1S 0x0 .
Write 0 has no effect and always reads back 0
CEVTO bit write enahldhis bit is seltleared.

8 CEVTOWE W1S 0x0

Write 0 has no effect and always reads back 0
7 RESERVED_7 | RO 0x0 Reserved.

CAPTSCNT=CAP1 (CMP) event force.
Write 1 to both CMPWE bit and this bit forces

6 CMP WIS 0x0 the event.This bit is seltleared.
Write 0 has no effect and always reads back 0
5 PRD W1S 0x0 CAPTSCNT=CAPO (PRD) event force.
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Bits

Field Name

Type

Reset

Description

Write 1 to both PRDWE bit and this bit forces t
event.This bit is sel€leared.

Write 0 has no effect and always reads back 0

CNTOVF

W1S

0x0

Counter overflow event force

Write 1 to both CNTOVFWE bit and this bit for
the event.This bit is sel€leared.

Write 0 has no effect and always reads back 0

CEVT3

W1S

0x0

Capture event 3 force

Write 1 to both CEVT3 bit and this bit forces th
event.This bit is sel€leared.

Write 0 has no effect and always reads back 0

CEVT2

W1S

0x0

Capture event 2 force

Write 1 to both CEVT2 bit and this bit forces th
event.This bit is seltleared.

Write 0 has no effect and always reads back 0

CEVT1

W1S

0x0

Capture event 1 force

Write 1 to both CEVT1 bit and this bit forces th
event.This bit is seltleared.

Write 0 has no effect and always reads back 0

CEVTO

W1S

0x0

Capture event O force

Write 1 to both CEVTO bit and this bit forces th
event.This bit is sel€leared.

Write 0 has no effect and always reads back 0
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9.7.2.15 Capture Register Writé\llow Key Register (CAPREGKEY)

Table9-31: Capture Register Writdllow Key Register (CAPREGKEY) Layout

CAPREGKEY (Capture Register WHitev Key Register)
Access: ECAFCAPREGKEY Offset: 0x38

Default: 0OxX1ACCES551

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 4 3 2 1 0
KEY
Table9-32: Capture Register Writdllow Key Register (CAPREGKEY) Description
Bits | Field Name | Type Reset Description
31:0 KEY RW | OXxX1ACCES5| Write 0XJACCES51 to unlock protecte@ARegisters
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10 mMoAd ! 5/

10.1 13-bit ADC overview

TheSPD1179/SPD11T@plements a 13it successive approximation A/D converter (S¥BC). There
areup to 9 externalanalog inpusto 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 changehfiguration for SOCSat-Of-Conversioi

Functions of the ADC module include:
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10.2 13-bit ADC architecture

As shown irFigurel0-1, the ADC analog circuit includes:

- M !'5/ &lFYLXESNIoO{I no

- m !5/ [ 2NB

- 1'5/ NBFTSNBYyOSs: a ¢Sttt a 20KSNJ Fylf23 &dzJJi2N
The digital circuit includes:

- MOKI YORSIFAIdzNT A2y O2y (NP

- Md 5/ NBadzZ & Y2Rdz S& o0! 5/ w9{![¢0 H6AGK I @PSNIIAAY
- o0 LIPNEIOSaaAy3d dzyAida o6tt! 0

LYGSNFI OSOKRLIZYIKBd) 8 o6y20 aK26SR Ay RAIINI YO

Figurel0-1: ADC block diagram
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10.3  Principle of channel basedperation

TheADC ishannetbased wherea configuration sets used for each channel by ADCCHCTL][X] register
to define the corresponding SOC (Start of Conversion) behavior, including:

- ¢KS GNRIHKHIE RIAAD G KBS R W B8 Nl & @ w LalE{89d]
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Multiple channe$ canbe configuredwith the samevaluefor the items aboveas desiredTherefore, ti
can implemented foscenarios below:

- IYRAGARdzZIf &l YL Sa 2F RAFFSNBYG AyLddzia gA0K RA
- h@SNEI YL S GKS alyYS AyLldzi dzaAy3a | aAy3atsS GNRI
- INBFGS  aSNASa 2F O2y@SNEA2Yya 2F RATFTFSNBYyO Ay

10.3.1 SOCiriggersource

As shown irFigurel0-2, when ADCINTSOCEN.CHx is set as 1, the SOC of channel x will be the EOC (Enc
Of-Conversion) interrupt request from another channel as selected by ADCINTSOCSEL.CHXx. Otherwise
it will be the event as selected by ADCCHCTL[x].TRIGSEL, including

wSljdzSa@ FTH KR NBa

- wSIjdzSah YSNRRMH G{ h/

- wSljdzSak (BPUHY £ S y LIzl
- wSljdzSaG FNRY tz2aa

Figurel0-2: ADC Channel SOC generation

CHO.EOC—>
CH1.EOC—>
CH2.E06—>] ADCSOCOVFC.GHkclr

Latch |—» ADCSOCOVF.C
CHI3.EO ADCINTSOCEN.CHix set

ADCINTSOCSEL.QHx

ADCEXTSOCCTL.IOSEL AR CCLICICEIARICE L

set
Latch ADCSOCFLG.C

clr

ADCSOCFRE—> CHSOC RESE)

TIMERO_SO&—»
TIMER1_SO&—»
TIMER2_SO&—»

PWMOSOCA—>|
PWMOSOCB—>|
WMOSOCE—>|
ADCEXTSOCCTL.P M1SOCA
PWM1SOCB—>|
PWM1sOCe—» 10
PWM2SOCA—»{11
PWM2SOCB—>| 12
PWM2SOCe—»| 13

PWM3SOCA—»| 14
PWM3SOCB—>] V

©CO~NOOUMWNEO

Corresponding flag bit in ADCSOCFLG register would be set when the SOC is triggered, amdheleared

the SOC is responded (i.e. starts to execufe§OC for channel x is triggered wheRCSOCFLG.CHXx is
already set, it would be regarded as overflow and latched as ADCSOCOVF.CHx. The overflow flag can bt
cleared by writing 1 to ADCSOCOVFC.CHXx.
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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 positi\
node and the negative node of the sampler are specified as showable10-1.

Table10-1: ADC channel input selection

Option ADCCHCTL[SHINSELP ADCCHCTL[SHINSELN
15 ANA_IN13VBATM_DI¥ -

14 ANA_IN11_PHW -

13 ANA_IN10_PHV -

12 ANA_IN9_PHU -

11 VDD33 ANA_IN12_PHC
10 VDD12 DAC?2

9 DACO 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_INO ANA INL

2 DPGA_OUT DPGA_OUN
1 - -

0 GND GND

[1] Divided VBATM voltage = VBATM / 13.

10.3.3 Sample and convert window

Thetime 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 providertiggammability on the
sample and convert time window siz€his is achieved by SAMPCNT and CONVCNT in ADCCHCTLIX]
register as below:
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N 2
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SR

T« ¢

(
D

(@]}

The minimum sampling time is decided by signal source impedance, parasitic resistor and parasitic
capacitor inthe signal path. As shown Figurel0-3, the ANAIN pins can be modeled as an RC circuit. A
voltage swing from 0 to 3.3 V orNAIN needs 70ns settling time for 442t precision.
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Figurel0-3: Analoginput pin model

Signal
Source

Source Resistor (Rs): B0
Switch Resistor (Ron): 40
Parasitic Capacitor (Cp): 15pF
Sampling Capacitor (Cs): 1.5pF

10.3.4 Result average

Sampling system are usually suffered from variooise sourcs,such as input signal noise, KT/C noise,
comparator noise, reference noispower supply noise and so oo mitigate its influence hie input
voltage can be sampled and converted multiple tinsestinuously 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
isimplementedby software. Therefore, a hardware average engine is provide as shdwgurel0-4.

A single SOC request leadsctmtinuous sample and conversion fdtimes, where N can be 1, 2, 4, 8,

16, 32, 64 and 128 as specified by ADCCHCTL[x]. AVGCNT. The final result affercanekaep the
fractional part (7LSBs) or simply truncate it as determined by ADCCHCTL[x].FRACBIT.

Figurel0-4: Averaging control for ADC result

Accumulate2”PCCHCTHIAVE S ag ADCOFFSET[X] ADCCHCTL[x].FRACBIT

1 2PCCHCTLHAVEENE Formatting — ADCRESULT[:

\ 4

ADC cod Reg

ADCGAIN[X]

10.3.5 Gain and offset correction

Inherent in any converter, there is an offset error and a full scale gain &rharefore, hardware gain
and offset correction is adopted as showrFigurel0-4.

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 tb@responding ADCGAIN[x] and ADCOFFSETI[x] for channel x. Users
can also do realtime calibration on their own and set independent ADCGAIN[x] and ADCOFFSET]Ix] for

each channel.
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10.3.6 Timingdiagram

Assuming ADCCHCTL[0].SAMPCNT=7 and ADCCHCTL[0].CONVCNT=14, the timing diagreoh of one
sampling and conversion for channel 0 via software triggered SOC is illustr&tigdiiel 0-3.

Figurel0-5: Timing example

|
[ 8 cock cycles | 15 cbek cycles I
¥

1
23 1516 2324226

ADC CLK

ADCSOCFRC.SOC0 |_|

Il
ADCSOCFLG.SOCO : :
I

Sample Channel 0 samplmaI

|
Convert L K Channel 0 conversion i
[ | L
ADCRESULTE "> Resullt latched
Il [ Il
EOC.CHO : :
| 1T
|
ADCIF.CHO I X |
1 clk cyclg—

10.4  ADC conversion priority

When multiple SO@equestsare pending priority arbitration is adopted tadetermines the order in
which they areexecuted

The default priorityarbitration schemasthe round robin. In this scheme, no SOC has an inherent higher
priority than another. Priority depends on the round robin pointer (RRPOINTER). The RRRi@INGEER
the ADCSOCPRICTL register points to the lases£aGted The highest priority SOCassignedo the

next value greater than the RRPOINTER valnd wrapped around back to SOCO after SOC15. The
RRPOINTER is rege0 by a device reseor writing 1 toADCCTL.RST.

An example of the round robin priorigrbitrationis given irFigurel0-6.
Stepl. After reset, SO®asthe highest priority.

Step2. SOCis triggered and respondednmediately. RRPOINTER pointedto SOC7ccordingly and
SOC#®asthe highest prioritynow.

Step3. SOC2 & SOCi2 triggered simultaneously

Step4.Since SOC12 is before SOC2 on round robin wb@€l12 is responded first, while SOC2 is pending.
RRPOINTE&pointed toSOC12.

Step5.Upon EOC12, SOC2 continues. RRPOINTER pointed toSOC2and SOCahas thehighest
priority now.

4080f 972 ©2025Spintrol Electroni@echnology (Shanghai) Co., Ltd.
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Figurel0-6: Example for ound robin arbitration

RRPOINTER ‘ RRPOINTER
(default:0) J (value:7)

RRPOINTER RRPOINTER
(value:7) J (value:12)

RRPOINTER
(value:2)
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The PRIORITY field in the ADCSOCPRICTL register can be used to assuyiotiigiior a groups of
SOCs with the index below PRIORFOY.SOCs within the group, the one with lower index has higher
priority. For the SOCs within the other group, round robin arbitration is still applickbleexample, if
PRIORITYsthe priority order from high to low is SOC0, SOC1, SOC2, SOC3, and grogsSCCs,
where SOC4 SOC15 followsound 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 intepted if there is no pending SOC request from the
group with higher priority.

ly SEFYLX S dzaAy3a KA FiurdlINAhNAPRORITYh=404 A& 3IABSyYy A
Stepl. SOC4 is'bn round robin wheesince PRIORITY is set as 4.

Step2.SOCTs triggered and respondednmediately. RRPOINTER pointedto SOC7ccordingly and
SOC#asthe highest priorityon round robin wheel

Step3. SOC2 & SOCi2 triggered simultaneously

Step4.SOC2 is responded first since it is in the group with higher priority, while SOC12 is pending.
RRPOINTERSstill pointed to SOC

Step5.UponEOC2, there is no pending SOCs in the group from SOCO to SOC3. So the pending SOC12
responded RRPOINTHE&pointedto SOC12SOC13 is notie nexton round robin wheel.
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Figurel0-7: Example for group with higher priority
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10.5 EOC and interrupt operation

As shown irFigure10-8, the EOQEndOf-Conversion) event of channel x can be enabled by setting
ADCIE.CHas 1 to generate the interrupt request ADTkNothe CPU. Thterrupt flag is latched ithe
corresponding ADCIF.CHx and can be cleared by writing 1 to ADCIC.CHx or ADCCTL.RST. If the interru
request is coming when the ADCIF.CHXx is already set, an interrupt overflow event occurs, which would
be latched to ADCIOVF.CHXx. It can be cleared ibpmgvi 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 a
shownin FigurelQ-2.

Figure10-8: ADClInterrupt

ADCIOVFC.C:;:D o o
AL LR Latch —— ADCODVF.CHx

;_>—> set
CHEOC » ADCF.CHx

set
ADCIECHx—>
Latch :>—> ADCINTx
ADCC.CH oir D> [
ADCCTL.R

10.6  Post-processing units

There are 3 posprocessing units (PPU) in ADC digifatuits. As shown inFigure10-9, it supports

features below:

- WSTFSNBYOS O2YLI NRazy F2NJ GKS NBadefid FNRY (GKS

- DSYySNASHBf & I®W2{ dey RSMINFRAT SWBY UG o6l AaSR 2y GKS C

- DSYSNIMUBY S NBR2YRAGAZY G2 GKS t2a |yR AydSNNYzLI

- Qél-éAdzN\EAGKS, Ii:étl-é TI\J\EYA(]K,S ij,)\vég érgSyAqrgév {hi
UAYS 6KSY U0UKS {h/ NBIldzSald auolNIua G2 SESOdziSo

&b

10.6.1 Reference comparison

In many applications, ADC conversion result rsidedbe 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 inFigurel0-9, the ADCRESULT][y] from channel y can be selected via 881tiGTLX.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

-ttt wo{'[¢wEB 1 t! WRCWKEEYE ciét8! / ¢ [ EPt h[ 'm
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-ttt w9{![¢twEBTM B/ WOl WPCOEBE 6KSYy tt!/¢[EdPth[Tn

Here, ADCRESULT[PUREF[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.

Figurel0-9: Postprocessing unit topology

CHO0.S06—>)
CH1.806—>
CH15.506—>
»reset
PPUCTL[x].SOCSEL 32-bit counter  —» PPUSOCDLY[x]
\L »(stop
CHO0.SOC_RESP-»]
CH1.SOC_RESP»]
CH15.SOC_RES L _,| ZeroCrossing XZR(
Detection e Tripzone
ADCRESULFS—»| ™ - VAR generation » ADCPPUTZ[x]
ADCRESULF> N PPUTZE[X] (To PWM)
ADCRESUL¥2>
a PPUREF[X] PPURESULTIY ppytHHpG» N 170V
I | Interrupt
ADCRE.SU LT45—> — g% generaton
N PPUCTLIx].POL EEB:EK]] » ADCPPUINT[x
PPURAWIFIX] (ToCPU)
PPUCTL[x].DATASEL > PNT20V| | ppUIFK]
———>
PPUTHLI4» —

10.6.2 Window comparison and zergross detection

The PPURESULT[x] would be further compared with a window to check whether thelage 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 zerocross 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 dgptisetmtethe 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 delayneasurement

As discussedn 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 convertednttibates 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 shownin Figurel0-9, this feature is implemented in the PRUth a 32bit counter. Thechannel of
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the SOC request can be independently selected via PPUCTL[x].SOCSEL. Whenever the selected SOC
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 laicteePPUSOCDLY[x]. User can make use of the
measured PPUSOCDLY][x] via dedicated algorithm in the software.

10.7 Calculate the expected code
SPD1179/SPD1116&e internal bandgap to generate the reference voltage for the ADC.

The full scale ahe ADC quantization is 3.657késulting in a differential range froA3.657V ~ 3.657V.
However, the actual voltage input feach 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, tf
code range will be4096 ~ 4095For the differential input from AIP and AIN, the expected code would
be:

.0 0006 00
o® L
When ADCCHCTL[x].FRACBIT, thd 7LSBs for the ADCRESULT][x] is actually the fractional part.
Therefore, the nominal code range would 24288 ~ 524287. For the differential input from AIP and

AIN, the expected code would be:

0006 'YO'YA&D

006 YO YYD TTTWE

.0 006 00

oP v
Result "SHRAWCODEgister always keeps the 7LSBs.

LGT G YUY

10.8 ADC safety feature

10.8.1 Input floating detection

If the pin for analog input is not reliably connectiedthe externalsensorthe voltage cannot be sensed
correctly, leading to potential critical damage in some applicatidie ADGnput floating detection
circuit is provided to figure out sudror so as taactivate failsafe procedures.

Twooptional schemesare supportedo detect theinput floating, which are based on fault injection by
precharging the node to the supply or discharging the node to the ground respectively.

Asshown inFigurel0-10, 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.
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Figurel0-10: Detect thepin floating of ADC input(fault injection by discharging)
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A similar procedure can be adopted to detect whetliee pin connected tahe negative input of the
sampler is floating.

Figurel0-11: Detect thepin floating of ADC inpufi(fault injection by precharging)
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|
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Asshown inFigurel0-11, 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.

- 5AA0KFNAAY3a GKS AyLWzi y2RS

U /2yySOG (GKS LRaAGAGS AyLdzi 2F GKS al YLX SNJ &

{S!u5//<D¢[ICW/tn 4 o 02 LdzZ t dzLJ G§KS LI2aAAGAGS
2} AG Fo2dzi mndza a2 G0KFG GKS AyLdzi y2RS Ol y
KSO1 GUKS O2RS gAGK y2NXIE O2yySOGAzy
éu ' 5/ / ¢[ df{RCav/ @ thS IAKBK @Jdzf £ dzLJ

(el et il et e =

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 conditibcan be also detected by fault injection
using the precharging or discharging circuits in steps below:

- DSU GKS 02 R®2 yWwAIIEI y2yWI | f

)

NJ\EIEISNJ{h/ F2NJ OKIyy St E FyR 384 GKS NB&dzZ
0KS NBI ROl Olockpx lofodblod 3> oNHcdafi g A Ol idscav G K I
al YLX SNJ R2Sa y20G F2ftt26 GKS SEGSNYIFf AyLMziz

S
{(SG '5//1/¢[ ®GEB®{ I Lb{9[b & n (2 O02yyS80i (KS
¢
IF

U {Sd !'5//¢[d{I Cw/tn YR !5/ ¢zt I g2 izt 62 4 K

AyLdzi 2F GKS &l YLI SNJ

A ¥ s oA~

G {SES00 GKS SELISOUSR /UN W [ IER MYFRILADI/DE | @E\@CD{ILI[
U ¢NAIISNI GKS {h/ FT2NBOMPDYYEtwEBKMYR 3ISG GKS
- DSO GKS O2RS gA0K FlrdzZ G Aya2aSOlAz2y o6& LINBOKI NH
U 5SLISYRAY3I 2y HKAOK y2RS 2F (KS &l YL SNJ Az
!5/ / ¢[d{I Cw/tn 2NI !5/ /¢[d{I Cw/bn da o az2 |
U 2FAG lo02dzi mndza 42 GKIFIG GKS AyLdzi y2RS Ol y
U CNAHESINO F2N OKI y w35 /Ew 3 {y'R[ ¢JSHI8 & K S
- DSO GKS O2RS gA0GK FlrdzZ G Aya2SOiAz2y o6& OKINBAY3
U 5SLISYRAY3I 2y gKAOK y2RS 2F GKS &l YLX SNJ A
5/ / ¢[d{I Cw/tn 2NI !5/ /¢[d{I Cw/bn a& u az2 I
U 2FAG0 lo2dzi mndza a2 GKIG GKS AyLdzi y2RS OFy

0 ¢NRBESNI TFT2N OKI y w5 /EBwo{y|R ¢XH6 ¢ KS
- CKS AyLdzi LAY Aa NENBERBR{ {(iR¢ HEE G K2ZWE IAFY AKE

Note: It can be detected only when the pin is shorted to a low impedance node, whose d
strength is strong enough to override the 8uA precharging and discharging capability prc
by the pultup and puldown circuits.
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10.9 Registers

10.9.1 ADC register map

Table10-2: ADC Module Base Address

Peripheral Module Base Address
ADC 0x4000 3000

Table10-3: 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 Registe| 0x00000000
ADCSOCFLG 0x18 | ADC SOC Flag Register 0x00000000
ADCSOCFERC 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

ADCEXTSOCCTI| 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 OxF8 | ADC SHO Offset Trim Register 0x00000000
SHGAIN 0x104 | ADC SHO Gain Trim Register 0x00008000
SHFLG 0x110 | ADC Sample Hold Channel EOC Flag Register | 0x00000000
SHFELGCLR 0x114 | ADC Sample Hold Channel EOC Flag Clear Reg| 0x00000000
ADCCTL 0x118 | ADC Control Register 0x00000000
SHRAWCODE | 0x11C | ADC SHO 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 | PPUnterrupt RawFlag Register n ([0:2]) 0x00000000
PPUIF 0x1C8 | PPU Interrupt Flag Register n ([0:2]) 0x00000000
PPUIC Ox1E8 | PPU Interrupt Clear Register n ([0:2]) 0x00000000
PPUIE 0x208 | PPU Interrupt Enable Register n ([0:2]) 0x00000000
PPUTZE 0x228 | PPU TrigZone 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 Trigzone LowSide Threshold Register n ([0:4 0x00000000
PPUTHH OX2AS8 (P[(F)’.LZJ];I'rmZone HigkSide Threshold Register n 0x00000000
TSENSCTL 0x2C8 | Temperature Sensor Control Register 0x00000000
ADCREGKEY 0x2CC | ADC Register Writdllow Key Register O0x1ACCES55

Note: Registers marked with d&re write-allowed only when the ADCREGKEY=0x1ACCE551.
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10.9.2

ADC reqisters

10.9.2.1 ADC Interrupt Flag Register (ADCIF)

Tablel10-4: ADC Interrupt Flag Register (ADCIF) Layout

ADCIF (ADC Interrupt Flag RegisteDffset: 0x0 Default: 0x00000000
Access: ADEXADCIF
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 CHS8
7 6 5 4 3 2 1 0
CH7 CH6 CH5 CH4 CH3 CH2 CH1 CHO
Table10-5: ADC Interrupt Flag Register (ADCIF) Description
Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
ADC channel 15 interrupt flag
15 CH15 RO 0x0 0: Interrupt does nohappen
1: Interrupt happened
ADC channel 14 interrupt flag
14 CH14 RO 0x0 0: Interrupt does not happen
1: Interrupt happened
ADC channel 13 interrupt flag
13 CH13 RO 0x0 0: Interrupt does not happen
1: Interrupt happened
ADCchannel 12 interrupt flag
12 CH12 RO 0x0 0: Interrupt does not happen
1: Interrupt happened
ADC channel 11 interrupt flag
11 CH11 RO 0x0 0: Interrupt does not happen
1: Interrupt happened
ADC channel 10 interrupt flag
10 CH10 RO 0x0 0: Interrupt does not happen
1: Interrupt happened
ADC channel 9 interrupt flag
9 CH9 RO 0x0 0: Interrupt does not happen
1: Interrupt happened
ADC channel 8 interrupt flag
8 CH8 RO 0x0 0: Interrupt does not happen
1: Interrupt happened
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Bits Field Name Type Reset Description
ADC channel 7 interrupt flag
7 CH7 RO 0x0 0: Interrupt does not happen

1: Interrupt happened

ADC channel 6 interrupt flag
6 CH6 RO 0x0 0: Interrupt does not happen
1: Interrupt happened

ADC channel 5 interrupt flag
5 CH5 RO 0x0 0: Interrupt does not happen
1: Interrupt happened
ADCchannel 4 interrupt flag
4 CH4 RO 0x0 0: Interrupt does not happen
1: Interrupt happened

ADC channel 3 interrupt flag
3 CH3 RO 0x0 0: Interrupt does not happen
1: Interrupt happened

ADC channel 2 interrupt flag
2 CH2 RO 0x0 0: Interrupt does not happen
1: Interrupt happened

ADC channel 1 interrupt flag
1 CH1 RO 0x0 O: Interrupt does not happen
1: Interrupt happened

ADC channel 0 interrupt flag
0 CHO RO 0x0 0: Interrupt does not happen
1: Interrupt happened
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10.9.2.2 ADC Interrupt Flag Clear Regist&DCIC)

Table10-6: ADC Interrupt Flag Clear Register (ADCIC) Layout

ADCIC (ADC Interrupt Flag Clear Register)  Offset: O0x4 Default: 0x00000000
Access: ADEXADCIC
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 CHS8
7 6 5 4 3 2 1 0
CH7 CH6 CH5 CH4 CH3 CH2 CH1 CHO

Tablel0-7: ADC Interrupt Flag Cle&egister (ADCIC) Description

Bits Field Name Type| Reset Description
31:16| RESERVED 31 1 RO 0x0 | Reserved.
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 bélfs
cleared.

15 CH15 WiC| O0Ox0

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.

14 CH14 wWi1C| 0x0

ADC channel 13 interrupt flag clear

0: Write a 0 has neffect and always read back 0.
1: Write a 1 clears ADCIF.CH13. This bit is self
cleared.

13 CH13 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.

12 CH12 Wi1iC| O0x0

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.

11 CH11 W1C| 0x0

ADC channel 10 interrupt flag clear

0: Write a 0 has no effect and always rdzatk 0.
1. Write a 1 clears ADCIF.CH10. This bit is self
cleared.

10 CH10 W1C| 0x0
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Bits Field Name Type| Reset Description

ADC channel 9 interrupt flag clear
9 CH9 WI1C| O0x0 | 0: Write a 0 has no effect and always read back 0
1. Write a 1 clears ADCIF.CH9. This bit isckdfed.

ADCchannel 8 interrupt flag clear
8 CHS8 WI1C| O0x0 | O: Write a 0 has no effect and always read back 0
1: Write a 1 clears ADCIF.CH8. This bit isckdfed.

ADC channel 7 interrupt flag clear
7 CH7 WI1C| O0x0 | O: Write a 0 has no effect and always read back 0
1: Write a Iclears ADCIF.CH7. This bit is-clelared.

ADC channel 6 interrupt flag clear
6 CH6 WI1C| O0xO0 | O: Write a 0 has no effect and always read back 0
1: Write a 1 clears ADCIF.CH6. This bit iscksdfed.

ADC channel 5 interrupt flag clear
5 CH5 WI1C| O0x0 | O:Write a 0 has no effect and always read back 0.
1: Write a 1 clears ADCIF.CH5. This bit isckdfed.

ADC channel 4 interrupt flag clear
4 CH4 WI1C| O0xO0 | O: Write a 0 has no effect and always read back 0
1: Write a 1 clears ADCIF.CHA4. This bit iscksdfed.

ADC channel 3 interrupt flag clear
3 CH3 WI1C| O0x0 | O: Write a 0 has no effect and always read back 0
1: Write a 1 clears ADCIF.CH3. This bit isckdfed.

ADC channel 2 interrupt flag clear
2 CH2 WI1C| O0xO0 | O: Write a 0 has no effect aradways read back 0.
1: Write a 1 clears ADCIF.CH2. This bit iscksdfed.

ADC channel 1 interrupt flag clear
1 CH1 WI1C| O0x0 | O: Write a 0 has no effect and always read back 0
1: Write a 1 clears ADCIF.CH1. This bit iscksdfed.

ADCchannel 0O interrupt flag clear
0 CHO WI1C| O0xO0 | O: Write a 0 has no effect and always read back 0
1: Write a 1 clears ADCIF.CHO. This bit isckesdfed.
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10.9.2.3 ADC Interrupt Overflow Flag Register (ADCIOVF)

Tablel10-8: ADC Interrupt Overflow Flag Register (ADCIOVF) Layout

ADCIOVF (ADC Interrupt Overflow Flag Register)  Offset: 0x8 Default: 0x00000000
Access: ADEXADCIOVF
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 CHS8
7 6 5 4 3 2 1 0
CH7 CH6 CH5 CH4 CH3 CH2 CH1 CHO

Table10-9: ADC Interrupt Overflow Flag Register (ADCIOVF) Description

Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
ADC channel 15 interrupt overflow flag
15 CH15 RO 0x0 0: No overflow

1: ADC channel interrupt overflow
ADC channel 14 interrupt overflow flag
14 CH14 RO 0x0 0: No overflow

1: ADC channel interrumtverflow

ADC channel 13 interrupt overflow flag

13 CH13 RO 0x0 0: No overflow
1: ADC channel interrupt overflow

ADC channel 12 interrupt overflow flag
12 CH12 RO 0x0 0: No overflow
1: ADC channel interrupt overflow

ADC channel lihterrupt overflow flag
11 CH11 RO 0x0 0: No overflow
1: ADC channel interrupt overflow

ADC channel 10 interrupt overflow flag
10 CH10 RO 0x0 0: No overflow
1: ADC channel interrupt overflow

ADC channel 9 interrupt overflow flag
9 CH9 RO 0x0 0: No overflow
1: ADC channel interrupt overflow

ADC channel 8 interrupt overflow flag
8 CH8 RO 0x0 0: No overflow
1: ADC channel interrupt overflow
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Bits Field Name Type Reset Description

ADC channel 7 interrupt overflow flag
7 CH7 RO 0x0 0: No overflow

1: ADC channel interrumtverflow
ADC channel 6 interrupt overflow flag
6 CH6 RO 0x0 0: No overflow

1: ADC channel interrupt overflow
ADC channel 5 interrupt overflow flag

5 CH5 RO 0x0 0: No overflow
1: ADC channel interrupt overflow

ADC channel #hterrupt overflow flag

4 CH4 RO 0x0 0: No overflow

1: ADC channel interrupt overflow
ADC channel 3 interrupt overflow flag

3 CH3 RO 0x0 0: No overflow
1: ADC channel interrupt overflow

ADC channel 2 interrupt overflow flag
2 CH2 RO 0x0 0: No overflow

1: ADC channel interrupt overflow
ADC channel 1 interrupt overflow flag
1 CH1 RO 0x0 0: No overflow

1: ADC channel interrupt overflow
ADC channel 0 interrupt overflow flag

0 CHO RO 0x0 0: No overflow
1: ADC channel interrumverflow
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10.9.2.4 ADC Interrupt Overflow Flag Clear Register (ADCIOVFC)

Table10-10: ADC Interrupt Overflow Flag Clear Register (ADCIOVFC) Layout

ADCIOVFC (ADC Interrupt Overflow Flag Clear Register)  Offset: OxC Default: 0x00000(
Access: ADEADCIOVFC
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 CHO
Table10-11: ADC Interrupt Overflow Flag Clear Register (ADCIOVFC) Description
Bits Field Name Type Reset Description
31:16| RESERVED 31 1 RO 0x0 Reserved.
ADC channel 15 interrupt overflow flatpar
0: Write a 0 has no effect and always read bag
15 CHIS wic R 1: Write a 1 clears the ADCIOVF.CH15. This b
selfcleared.
ADC channel 14 interrupt overflow flag clear
0: Write a 0 has no effect and always read bag
14 CH14 WICI OX0 | 1 \write a 1clears the ADCIOVF.CH14. This bi
seltcleared.
ADC channel 13 interrupt overflow flag clear
0: Write a 0 has no effect and always read bag
13 ™ WICHOx0 | 1 \rite a 1 clears the ADCIOVF.CH13. This b
seltcleared.
ADCchannel 12 interrupt overflow flag clear
0: Write a 0 has no effect and always read bag
12 CHI12 wic 0x0 1: Write a 1 clears the ADCIOVF.CH12. This b
self-cleared.
ADC channel 11 interrupt overflow flag clear
0: Write a 0 has no effect aradways read back (
11 CH11 WICH OX0 | 1 \rite a 1 clears the ADCIOVF.CH11. This b
seltcleared.
ADC channel 10 interrupt overflow flag clear
0: Write a 0 has no effect and always read bag
10 CH10 WICH Ox0 | 1 \rite a 1 clears the ADCIOVF.CH10. This b
selfcleared.
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