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1. STYLES AND FORMATTING CONVENTIONS

1.1. Overview

This chapter describes formatting and styles used through the document.

1.2. Number Representation

Numbers in a base other than decimal have a prefix or postfix as indicator. All numbers use little endian
formatting, most significant bit/digit is to the left. Digits for binary and hexadecimal representation are grouped
with a single space every four digits to improve readability. Binary numbers use “b” as postfix, hexadecimal
numbers use “Ox” as prefix.

For example 1011b binary = 0xB hexadecimal = 11 decimal.

1.3. Formatting Styles

TYPE

EXAMPLE

DESCRIPTION

Register Name

RTCCTL

Register names use capital letter and bold formatting.

Register Bit(s)

RTCCTL.RTCCLKDIV

Register bits are always represented with the register name separated with a
period

Function selected by

[RTCCTL.RTCCLKDIV]

Within text blocks, functions selected with a register bit setting are set in
brackets. For example [RTCCTL.RTCCLKDIV] means divider settings /2 to /

Register bit(s) 65536,

Pin Function XIN Pin functions use capital letters
Formulas CLK = FCLK / DIV Formulas use Teletype font.

Links Number Representation Clickable Links are underlined and blue

CPU Mnemonic

MRS

CPU Mnemonic use Teletype font.

Operands

{Rd,} Rn, Rm

Operands use ltalic

Code examples

B loopA

Code examples use Teletype font.
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2. MEMORY AND REGISTER MAP
2.1. Memory Map

Figure 2-1. Memory Map

~ 0xE000 EFFF
Debug Control X
0xEO000 FFFF 0xE000 EDOO
OxFFFF FFFF ROM Table NVIC
Reserved O0XEOOF FO00 Nested Vectored Interrupt
Reserved Controller 0xE000 E100
0xE0100 0000 0xE000 FO0O
Private Peripheral Bus System Control Space Reserved 0xE000 E020
0xE0000 0000 0xE000 E000
Reserved SysTick Timer 0xE000 EO10
0xE000 0000
Reserved 0xE000 E000
0x4021 FFFF ~
[ SPIB
0x4021 0000
Reserved SOC BUS
0x4020 0000
0x401E 0000
UART
0x4022 0000 0x401D 0000
) Reserved
Peripheral < 0x401C 0000
\ 12C
0x4000 0000 0x401B 0000
Resenes 0x4016 0000
ADC
0x2000 2000 |
Up to 8kByte SRAM 0x4015 0000
0x2000 0000
R — 0x4011 0000
0x0020 8000 = e 0x4010 0000
Up to 31kByte ROM ‘mer
0x0020 0400 E— 0x400F 0000
Reserved — 0x400E 0000
0x0000 8000 0x400D 0000
Up to 32kByte EFLASH
0x0000 0000
0x400A 0000
GPIOE
0x4009 0000
GPIOC, D
0x4008 0000
GPIOA, B
0x4007 0000
0x4005 0000
GP Timer
0x4004 0000
Watchdog
0x4003 0000
Memory Control
0x4002 0000
Reserved
0x4001 0000
System and Clock Control
\ 0x4000 0000
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2.2. Register Map
Table 2-1. Embedded FLASH Register Map

ADDRESS

|

NAME

DESCRIPTION

Embedded FLASH

0x0000 0000 — 0x0000 03FF

EFLASHPO

EFLASH page 0

0x0000 0400 — 0x0000 07FF

EFLASHP1

EFLASH page 1

0x0000 0800 — 0x0000 OBFF

EFLASHP2

EFLASH page 2

0x0000 0C00 — 0x0000 OFFF

EFLASHP3

EFLASH page 3

0x0000 1000 — 0x0000 13FF

EFLASHP4

EFLASH page 4

0x0000 1400 — 0x0000 17FF

EFLASHPS

EFLASH page 5

0x0000 1800 — 0x0000 1BFF

EFLASHP6

EFLASH page 6

0x0000 1C00 — 0x0000 1FFF

EFLASHP7

EFLASH page 7

0x0000 2000 — 0x0000 23FF

EFLASHP8

EFLASH page 8

0x0000 2400 — 0x0000 27FF

EFLASHP9

EFLASH page 9

0x0000 2800 — 0x0000 2BFF

EFLASHP10

EFLASH page 10

0x0000 2C00 — 0x0000 2FFF

EFLASHP11

EFLASH page 11

0x0000 3000 — 0x0000 33FF

EFLASHP12

EFLASH page 12

0x0000 3400 — 0x0000 37FF

EFLASHP13

EFLASH page 13

0x0000 3800 — 0x0000 3BFF

EFLASHP14

EFLASH page 14

0x0000 3C00 — 0x0000 3FFF

EFLASHP15

EFLASH page 15

0x0000 4000 — 0x0000 43FF

EFLASHP16

EFLASH page 16

0x0000 4400 — 0x0000 47FF

EFLASHP17

EFLASH page 17

0x0000 4800 — 0x0000 4BFF

EFLASHP18

EFLASH page 18

0x0000 4C00 — 0x0000 4FFF

EFLASHP19

EFLASH page 19

0x0000 5000 — 0x0000 53FF

EFLASHP20

EFLASH page 20

0x0000 5400 — 0x0000 57FF

EFLASHP21

EFLASH page 21

0x0000 5800 — 0x0000 5BFF

EFLASHP22

EFLASH page 22

0x0000 5C00 — 0x0000 5FFF

EFLASHP23

EFLASH page 23

0x0000 6000 — 0x0000 63FF

EFLASHP24

EFLASH page 24

0x0000 6400 — 0x0000 67FF

EFLASHP25

EFLASH page 25

0x0000 6800 — 0x0000 6BFF

EFLASHP26

EFLASH page 26

0x0000 6C00 — 0x0000 6FFF

EFLASHP27

EFLASH page 27

0x0000 7000 — 0x0000 73FF

EFLASHP28

EFLASH page 28

0x0000 7400 — 0x0000 77FF

EFLASHP29

EFLASH page 29

0x0000 7800 — 0x0000 7BFF

EFLASHP30

EFLASH page 30

0x0000 7C00 — 0x0000 7FFF

EFLASHP31

EFLASH page 31
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Table 2-2. ROM Register Map

ADDRESS NAME DESCRIPTION
INFO ROM

0x0010 0000 — 0x0010 000F Reserved Reserved
0x0010 0010 ROSC11 ROSC frequency in Hz at 11b setting (8 MHz)
0x0010 0014 Reserved Reserved
0x0010 0018 Reserved Reserved
0x0010 001C Reserved Reserved
0x0010 0020 VREF 2.5V Voltage reference in mV
0x0010 0022 ADCGAIN ADC gain in mV
0x0010 0024 ADCOFF AD offset in mV
0x0010 0026 Reserved Reserved
0x0010 0028 FTTEMP' Test temperature for internal temp sensor in °C
0x0010 002A TTEMPS? Internal temp sensor reading at FTTEMP temperature in AD count
0x0010 002C CLKREF 4MHz CLKREF frequency in Hz

0x0010 0030 — 0x0010 003F Reserved Reserved
0x0010 0040 DIEREV Die revision
0x0010 0044 PACIDR PAC part number and rev

0x0010 0048 — 0x0010 OOFF Reserved Reserved

DATA ROM
0x0020 0400 — 0x0020 7FFF ‘ ROM ROM Area

Table 2-3. System Clock Control Register Map

ADDRESS NAME ‘ DESCRIPTION
System Clock Control
0x4000 0000 SCCTL System clock control
0x4000 0004 PLLCTL PLL control
0x4000 0008 ROSCCTL Ring oscillator control
0x4000 000C XTALCTL Crystal driver control

Table 2-4. FLASH Memory Controller Register Map

1Note that the FTTEMP value may not be configured in the PAC52XX device. If the value is OxFFFF, then the

user should assume the nominal value of 25 (degrees C).

2Note that the TTEMPS value may not be configured in the PAC52XX device. If the value is OxFFFF, then the

user should assume the nominal value of 614 (ADC counts).

-37-

Rev 16-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5250 User Guide

Power Application Controller

ADDRESS

NAME

DESCRIPTION

FLASH Memory Controller

0x4002 0000 FLASHLOCK FLASH lock

0x4002 0004 FLASHCTL FLASH Control

0x4002 0008 FLASHPAGE FLASH page selection
0x4002 000C Reserved Reserved

0x4002 0010 Reserved Reserved

0x4002 0014 FLASHPERASE FLASH page erase

0x4002 0018 Reserved Reserved

0x4002 001C Reserved Reserved

0x4002 0020 Reserved Reserved

0x4002 0024 SWDACCESS SWD access control

0x4002 0028 FLASHWSTATE FLASH wait state control
0x4002 002C FLASHBWRITE FLASH buffered write enable
0x4002 0030 FLASHBWDATA FLASH buffered write data and address

Table 2-5. Watchdog Timer Register Map

ADDRESS NAME DESCRIPTION
Watchdog Timer
0x4003 0000 WDTCTL Watchdog timer control
0x4003 0004 WDTCDV Watchdog timer count-down value
0x4003 0008 WDTCTR Watchdog timer counter
Table 2-6. General Purpose Timer Register Map
ADDRESS NAME DESCRIPTION
Real Time Clock
0x4004 0000 RTCCTL General purpose timer control
0x4004 0004 RTCCDV General purpose timer count-down value
0x4004 0008 RTCCTR General purpose timer counter

Table 2-7. GPIO Port A Register Map
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ADDRESS NAME DESCRIPTION
GPIO Port A
0x4007 0000 GPIOAOUT GPIO Port A output
0x4007 0004 GPIOAOUTEN GPIO Port A output enable
0x4007 0008 GPIOADS GPIO Port A output drive strength
0x4007 000C GPIOAPU GPIO Port A output weak pull up
0x4007 0010 GPIOAPD GPIO Port A output weak pull down
0x4007 0014 GPIOAIN GPIO Port A input
0x4007 0018 Reserved Reserved
0x4007 001C GPIOAPSEL GPIO Port A peripheral select
0x4007 0020 GPIOAINTP GPIO Port A interrupt polarity select
0x4007 0024 GPIOAINTE GPIO Port A interrupt enable select
0x4007 0028 GPIOAINTF GPIO Port Ainterrupt flag
0x4007 002C GPIOAINTM GPIO Port A interrupt mask
Table 2-8. GPIO Port B Register Map
ADDRESS NAME DESCRIPTION
GPIO Port B
0x4007 0040 GPIOBOUT GPIO Port B output
0x4007 0044 GPIOBOUTEN GPIO Port B output enable
0x4007 0048 GPIOBODS GPIO Port B output drive strength
0x4007 004C GPIOBPU GPIO Port B output weak pull up
0x4007 0050 GPIOBPD GPIO Port B output weak pull down
0x4007 0054 GPIOBIN GPIO Port B input
0x4007 0058 Reserved Reserved
0x4007 005C GPIOBPSEL GPIO Port B peripheral select
0x4007 0060 GPIOBINTP GPIO Port B interrupt polarity select
0x4007 0064 GPIOBINTE GPIO Port B interrupt enable select
0x4007 0068 GPIOBINTF GPIO Port B interrupt flag
0x4007 006C GPIOBINTM GPIO Port B interrupt mask
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Table 2-9. GPIO Port AB Register Map

ADDRESS NAME DESCRIPTION
GPIO Port AB
0x4007 0080 GPIOABOUT GPIO Port AB output
0x4007 0084 GPIOABOUTEN GPIO Port AB output enable
0x4007 0088 GPIOABODS GPIO Port AB output drive strength
0x4007 008C GPIOABPU GPIO Port AB output weak pull up
0x4007 0090 GPIOABPD GPIO Port AB output weak pull down
0x4007 0094 GPIOABIN GPIO Port AB input
0x4007 0098 Reserved Reserved
0x4007 009C GPIOABPSEL GPIO Port AB peripheral select
0x4007 00AO GPIOABINTP GPIO Port AB interrupt polarity select
0x4007 00A4 GPIOABINTE GPIO Port AB interrupt enable select
0x4007 00A8 GPIOABINTF GPIO Port AB interrupt flag
0x4007 00AC GPIOABINTM GPIO Port AB interrupt mask
Table 2-10. GPIO Port C Register Map
ADDRESS NAME DESCRIPTION
GPIO Port C
0x4008 0000 GPIOCOUT GPIO Port C output
0x4008 0004 GPIOCOUTEN GPIO Port C output enable
0x4008 0008 Reserved Reserved
0x4008 000C Reserved Reserved
0x4008 0010 Reserved Reserved
0x4008 0014 GPIOCIN GPIO Port C input
0x4008 0018 GPIOCINE GPIO Port C input enable
0x4008 001C Reserved Reserved
0x4008 0020 GPIOCINTP GPIO Port C interrupt polarity select
0x4008 0024 GPIOCINTE GPIO Port C interrupt enable select
0x4008 0028 GPIOCINTF GPIO Port C interrupt flag
0x4008 002C GPIOCINTM GPIO Port C interrupt mask
Table 2-11. GPIO Port D Register Map
ADDRESS NAME DESCRIPTION
GPIO Port D
0x4008 0040 GPIODOUT GPIO Port D output
0x4008 0044 GPIODOUTEN GPIO Port D output enable
0x4008 0048 GPIODODS GPIO Port D output drive strength
0x4008 004C GPIODPU GPIO Port D output weak pull up
0x4008 0050 GPIODPD GPIO Port D output weak pull down

-40 -

Rev 16-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5250 User Guide

Power Application Controller

ADDRESS NAME DESCRIPTION
0x4008 0054 GPIODIN GPIO Port D input
0x4008 0058 Reserved Reserved
0x4008 005C GPIODPSEL GPIO Port D peripheral select
0x4008 0060 GPIODINTP GPIO Port D interrupt polarity select
0x4008 0064 GPIODINTE GPIO Port D interrupt enable select
0x4008 0068 GPIODINTF GPIO Port D interrupt flag
0x4008 006C GPIODINTM GPIO Port D interrupt mask

Table 2-12. GPIO Port CD Register Map
ADDRESS NAME DESCRIPTION
GPIO Port CD

0x4008 0080 GPIOCDOUT GPIO Port CD output

0x4008 0084 GPIOCDOUTEN GPIO Port CD output enable

0x4008 0088 Reserved Reserved
0x4008 008C Reserved Reserved

0x4008 0090 Reserved Reserved

0x4008 0094 GPIOCDIN GPIO Port CD input

0x4008 0098 Reserved Reserved
0x4008 009C GPIOCDPSEL GPIO Port CD peripheral select
0x4008 00A0 GPIOCDINTP GPIO Port CD interrupt polarity select
0x4008 00A4 GPIOCDINTE GPIO Port CD interrupt enable select
0x4008 00A8 GPIOCDINTF GPIO Port CD interrupt flag
0x4008 00AC GPIOCDINTM GPIO Port CD interrupt mask

Table 2-13. GPIO Port E Register Map
ADDRESS NAME DESCRIPTION
GPIO Port E

0x4009 0000 GPIOEOUT GPIO Port E output

0x4009 0004 GPIOEOUTEN GPIO Port E output enable

0x4009 0008 GPIOEODS GPIO Port E output drive strength
0x4009 000C GPIOEPU GPIO Port E output weak pull up
0x4009 0010 GPIOEPD GPIO Port E output weak pull down
0x4009 0014 GPIOEIN GPIO Port E input

0x4009 0018 Reserved Reserved
0x4009 001C GPIOEPSEL GPIO Port E peripheral select
0x4009 0020 GPIOEINTP GPIO Port E interrupt polarity select
0x4009 0024 GPIOEINTE GPIO Port E interrupt enable select
0x4009 0028 GPIOEINTF GPIO Port E interrupt flag
0x4009 002C GPIOEINTM GPIO Port E interrupt mask
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Table 2-14. Timer A Register Map

ADDRESS ‘ NAME DESCRIPTION
Timer A
0x400D 0000 TACTL Timer A control
0x400D 0004 TAPRD Timer A period
0x400D 0008 TACTR Timer A counter
Timer A PWMA Capture and Compare
0x400D 0040 TACCTRLO Timer A capture and compare 0 control
0x400D 0044 TACTRO Timer A counter 0
0x400D 0048 TACCTRLA1 Timer A capture and compare 1 control
0x400D 004C TACTR1 Timer A counter 1
0x400D 0050 TACCTRL2 Timer A capture and compare 2 control
0x400D 0054 TACTR2 Timer A counter 2
0x400D 0058 TACCTRL3 Timer A capture and compare 3 control
0x400D 005C TACTR3 Timer A counter 3
0x400D 0060 TACCTRL4 Timer A capture and compare 4 control
0x400D 0064 TACTR4 Timer A counter 4
0x400D 0068 TACCTRLS5 Timer A capture and compare 5 control
0x400D 006C TACTR5 Timer A counter 5
0x400D 0070 TACCTRL6 Timer A capture and compare 6 control
0x400D 0074 TACTR6 Timer A counter 6
0x400D 0078 TACCTRL7 Timer A capture and compare 7 control
0x400D 007C TACTR7 Timer A counter 7

Timer A Dead Time Generator

0x400D 00A0 DTGAOCTL Timer A dead time generator 0 control
0x400D 00A4 DTGAOLED Timer A dead time generator 0 leading edge delay
0x400D 00A8 DTGAOTED Timer A dead time generator 0 trailing edge delay
0x400D 00BO DTGA1CTL Timer A dead time generator 1 control
0x400D 00B4 DTGA1LED Timer A dead time generator 1 leading edge delay
0x400D 00B8 DTGA1TED Timer A dead time generator 1 trailing edge delay
0x400D 00CO DTGA2CTL Timer A dead time generator 2 control
0x400D 00C4 DTGA2LED Timer A dead time generator 2 leading edge delay
0x400D 00C8 DTGA2TED Timer A dead time generator 2 trailing edge delay
0x400D 00DO DTGA3CTL Timer A dead time generator 3 control
0x400D 00D4 DTGA3LED Timer A dead time generator 3 leading edge delay
0x400D 00D8 DTGA3TED Timer A dead time generator 3 trailing edge delay
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Table 2-15. Timer B Register Map

ADDRESS NAME DESCRIPTION
Timer B
0x400E 0000 TBCTL Timer B control
0x400E 0004 TBPRD Timer B period
0x400E 0008 TBCTR Timer B counter

Timer B PWMB Capture and Compare

0x400E 0040 TBCCTRLO Timer B capture and compare 0 control
0x400E 0044 TBCTRO Timer B counter 0
0x400E 0048 TBCCTRL1 Timer B capture and compare 1 control
0x400E 004C TBCTR1 Timer B counter 1
0x400E 0050 TBCCTRL2 Timer B capture and compare 2 control
0x400E 0054 TBCTR2 Timer B counter 2
0x400E 0058 TBCCTRL3 Timer B capture and compare 3 control
0x400E 005C TBCTR3 Timer B counter 3

Timer B Dead Time Generator

0x400E 00A0 DTGBOCTL Timer B dead time generator 0 control
0x400E 00A4 DTGBOLED Timer B dead time generator 0 leading edge delay
0x400E 00A8 DTGBOTED Timer B dead time generator 0 trailing edge delay

Table 2-16. Timer C Register Map

ADDRESS NAME DESCRIPTION
Timer C
0x400F 0000 TCCTL Timer C control
0x400F 0004 TCPRD Timer C period
0x400F 0008 TCCTR Timer C counter

Timer C PWMC Capture and Compare

0x400F 0040 TCCCTRLO Timer C capture and compare 0 control
0x400F 0044 TCCTRO Timer C counter 0
0x400F 0048 TCCCTRL1 Timer C capture and compare 1 control
0x400F 004C TCCTR1 Timer C counter 1

Timer C Dead Time Generator

0x400F 00A0 DTGCOCTL Timer C dead time generator 0 control
0x400F 00A4 DTGCOLED Timer C dead time generator O leading edge delay
0x400F 00A8 DTGCOTED Timer C dead time generator 0 trailing edge delay
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Table 2-17. Timer D Register Map

ADDRESS NAME DESCRIPTION
Timer D
0x4010 0000 TDCTL Timer D control
0x4010 0004 TDPRD Timer D period
0x4010 0008 TDCTR Timer D counter

Timer D PWMD Capture and Compare

0x4010 0040 TDCCTLO Timer D capture and compare 0 control
0x4010 0044 TDCTRO Timer D counter 0
0x4010 0048 TDCCTRL1 Timer D capture and compare 1 control
0x4010 004C TDCTR1 Timer D counter 1

Timer D Dead Time Generator

0x4010 00AO DTGDOCTL Timer D dead time generator O control
0x4010 00A4 DTGDOLED Timer D dead time generator 0 leading edge delay
0x4010 00A8 DTGDOTED Timer D dead time generator 0 trailing edge delay

Table 2-18. EMUX Register Map

ADDRESS NAME DESCRIPTION
EMUX
0x4015 0000 EMUXCTL ADC external MUX control
0x4015 0004 EMUXDATA ADC external MUX data
Table 2-19. ADC Register Map
ADDRESS NAME DESCRIPTION
ADC
0x4015 0008 ADCCTL ADC control
0x4015 000C ADCR ADC conversion result
0x4015 0010 ADCINT ADC interrupt
Table 2-20. ADC Auto-Sampling Sequencer 0 Register Map
ADDRESS NAME DESCRIPTION
ADC Auto-Sampling Sequencer 0
0x4015 0040 ASCTLO Auto-sampling sequencer 0 control
0x4015 0044 AS0S0 Auto-sampling sequencer 0 sample 0 control
0x4015 0048 ASORO Auto-sampling sequencer 0 sample 0 result
0x4015 004C AS0S1 Auto-sampling sequencer 0 sample 1 control
0x4015 0050 ASOR1 Auto-sampling sequencer 0 sample 1 result
0x4015 0054 AS0S2 Auto-sampling sequencer 0 sample 2 control
0x4015 0058 ASOR2 Auto-sampling sequencer 0 sample 2 result
0x4015 005C AS0S3 Auto-sampling sequencer 0 sample 3 control
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ADDRESS NAME DESCRIPTION
0x4015 0060 ASOR3 Auto-sampling sequencer 0 sample 3 result
0x4015 0064 AS0S4 Auto-sampling sequencer 0 sample 4 control
0x4015 0068 ASOR4 Auto-sampling sequencer 0 sample 4 result
0x4015 006C AS0S5 Auto-sampling sequencer 0 sample 5 control
0x4015 0070 ASOR5 Auto-sampling sequencer 0 sample 5 result
0x4015 0074 AS0S6 Auto-sampling sequencer 0 sample 6 control
0x4015 0078 ASOR6 Auto-sampling sequencer 0 sample 6 result
0x4015 007C AS0S7 Auto-sampling sequencer 0 sample 7 control
0x4015 0080 ASOR7 Auto-sampling sequencer 0 sample 7 result

Table 2-21. ADC Auto-Sampling Sequencer 1 Register Map

ADDRESS

NAME

DESCRIPTION

ADC Auto-Sampling Sequencer 1

0x4015 0100 ASCTLA1 Auto-sampling sequencer 1 control

0x4015 0104 AS1S0 Auto-sampling sequencer 1 sample 0 control
0x4015 0108 AS1RO Auto-sampling sequencer 1 sample 0 result
0x4015 010C AS1S81 Auto-sampling sequencer 1 sample 1 control
0x4015 0110 AS1R1 Auto-sampling sequencer 1 sample 1 result
0x4015 0114 AS1S2 Auto-sampling sequencer 1 sample 2 control
0x4015 0118 AS1R2 Auto-sampling sequencer 1 sample 2 result
0x4015 011C AS1S3 Auto-sampling sequencer 1 sample 3 control
0x4015 0120 AS1R3 Auto-sampling sequencer 1 sample 3 result
0x4015 0124 AS1S4 Auto-sampling sequencer 1 sample 4 control
0x4015 0128 AS1R4 Auto-sampling sequencer 1 sample 4 result
0x4015 012C AS1S5 Auto-sampling sequencer 1 sample 5 control
0x4015 0130 AS1R5 Auto-sampling sequencer 1 sample 5 result
0x4015 0134 AS1S6 Auto-sampling sequencer 1 sample 6 control
0x4015 0138 AS1R6 Auto-sampling sequencer 1 sample 6 result
0x4015 013C AS1S7 Auto-sampling sequencer 1 sample 7 control
0x4015 0140 AS1R7 Auto-sampling sequencer 1 sample 7 result

Table 2-22. I°’C Register Map

ADDRESS NAME DESCRIPTION
I’C
0x40B0 0000 12CCFG I*C configuration
0x40B0 0004 I12CSTATUS I2C interrupt and status
0x40B0 0008 12CIE I2C interrupt enable
0x40B0 0030 12CMCTRL I’C master access control
0x40B0 0034 I2CMRXDATA I*C master receive data
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ADDRESS NAME DESCRIPTION
0x40B0 0038 I2CMTXDATA IC master transmit data
0x40B0 0040 12CBAUD I’C master baud rate
0x40B0 0070 I12CSRXDATA I’C slave receive data
0x40B0 0074 I2CSTXDATA I?C slave transmit data
0x40B0 0078 12CSADDR I°C slave address
Table 2-23. UART Register Map
ADDRESS NAME DESCRIPTION
UART
0x401D 0000 UARTRXTX UART receive/transmit FIFO
0x401D 0004 UARTIER UART interrupt enable
0x401D 0008 UARTIIR UART interrupt identification
0x401D 000C UARTLCR UART line control
0x401D 0010 UARTMCR UART modem control
0x401D 0014 UARTLSR UART line status
0x401D 0018 UARTMSR UART modem status register
0x401D 001C UARTSP UART Scratchpad register
0x401D 0020 UARTFCTL2 UART FIFO control
0x401D 0024 UARTIER2 UART interrupt enable
0x401D 0028 UARTDL_L2 UART divisor latch low byte
0x401D 002C UARTDL_H2 UART divisor latch high byte
0x401D 0038 UARTFD_F UART fractional divisor value
0x401D 003C UARTFD_CTL UART fractional divisor control
0x401D 0040 UARTSTAT UART FIFO status
Table 2-24. SOC Bus Bridge Register Map
ADDRESS NAME DESCRIPTION
SOC Bus Bridge
0x4020 0000 SOCBCTL SOC Bus Bridge control
0x4020 0004 SOCBCFG SOC Bus Bridge configuration
0x4020 0008 SOCBCLKDIV SOC Bus Bridge clock divider
0x4000 000C Reserved Reserved
0x4000 0010 Reserved Reserved
0x4020 0014 SOCBSTAT SOC Bus Bridge status
0x4020 0018 SOCBSSTR SOC Bus Bridge Chip Select steering
0x4020 001C SOCBD SOC Bus Bridge data
0x4020 0020 SOCBINT_EN SOC Bus Bridge interrupt enable

Table 2-25. SPI Register Map
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ADDRESS NAME DESCRIPTION
SPI

0x4021 0000 SPICTL SPI control

0x4021 0004 SPICFG SPI configuration

0x4021 0008 SPICLKDIV SPI clock divider

0x4021 000C Reserved Reserved

0x4021 0010 Reserved Reserved

0x4021 0014 SPISTAT SPI status

0x4021 0018 SPICSSTR SPI chip select steering

0x4021 001C SPID SPI data

0x4021 0020 SPIINT_EN SPl interrupt enable
Table 2-26. Multi-Mode Power Manager Register Map

ADDRESS NAME DESCRIPTION

Multi-Mode Power Manager

0x00 SYSSTAT System status

0x08 DEVID Device identification

0x09 VERID Version identification

0x10 PWRCTL Power manager control

0x11 PWRSTAT Power manager status

0x12 PSTATSET Power manager setting

0x14 SSCFG Switching supply configuration
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3. INFORMATION BLOCK

3.1. Register
3.1.1. Register Map

Table 3-1. Information Block Register Map
ADDRESS | NAME DESCRIPTION RESET VALUE

Information Block

O())()EJ(())S 10 Oogg(?F_ Reserved Reserved N/A
0x0010 0010 ROSC11 ROSC frequency in Hz at 11b setting (8 MHz) N/A
0x0010 0014 Reserved Reserved N/A
0x0010 0018 Reserved Reserved N/A
0x0010 001C Reserved Reserved N/A
0x0010 0020 VREF 2.5V Voltage reference in mV N/A
0x0010 0022 ADCGAIN ADC gain in mV N/A
0x0010 0024 ADCOFF AD offset in mV
0x0010 0026 Reserved Reserved OxFFFF
0x0010 0028 FTTEMP Test temperature for internal temp sensor in °C N/A
0x0010 002A TEMPS Internal temp sensor reading at FTTEMP temperature in AD count N/A
0x0010 002C CLKREF 4MHz CLKREF frequency in Hz N/A

O())()(()é)g 10 OO(())(???F_ Reserved Reserved N/A
0x0010 0040 DIEREV Die revision N/A
0x0010 0044 PACIDR PAC part number and rev N/A

06()?801 10 00(())3|§F_ Reserved Reserved N/A

3.1.2. ROSC11
Register 3-1. ROSC11 (ROSC11 Frequency Value, 0x0010 0010)

BIT NAME ACCESS RESET DESCRIPTION

31:.0 |ROSC11 R ROSC frequency in Hz at setting 11b
3.1.3. VREFV
Register 3-2. VREFV (VREF Reference Voltage Value, 0x0010 0020)

BIT NAME ACCESS RESET DESCRIPTION

15:0 |VREFV R VREF voltage in mV
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3.1.4. ADCGAIN
Register 3-3. ADCGAIN (ADC Gain Value, 0x0010 0022)

BIT NAME ACCESS RESET DESCRIPTION
15:0 |ADCGAIN R ADC gain in mV

3.1.5. ADCOFF

Register 3-4. ADCOFF (ADC Offset, 0x0010 0024)
BIT NAME ACCESS RESET DESCRIPTION
15:0 | ADCOFF R ADC offset in mV

3.1.6. FTTEMP

Register 3-5. FTTEMP (FT Temp value, 0x0010 0028)
BIT NAME ACCESS RESET DESCRIPTION
15:0 |FTTEMP R Test temperature for internal temp sensor in °C?

3.1.7. TEMPS

Register 3-6. TEMPS (Temperature Sensor reading, 0x0010 002A)
BIT NAME ACCESS RESET DESCRIPTION
15:.0 |FTTEMP R Internal temp sensor ADC reading at FTTEMP*

3.1.8. CLKREF

Register 3-7. CLKREF (CLKREF Frequency Value, 0x0010 002C)
BIT NAME ACCESS RESET DESCRIPTION
31:0 |CLKREF R 4MHz CLKREF frequency in Hz

3.1.9. DIEREV

Register 3-8. DIEREV (Device die revision, 0x0010 0040)
BIT NAME ACCESS RESET DESCRIPTION
31:0 |DIEREV R Device die rev

3.1.10. PACIDR

Register 3-9. PACIDR (PAC part number and revision, 0x0010 0044)
BIT NAME ACCESS RESET DESCRIPTION
31:0 |PACIDR R Device part number and revision

3.2. Details of Operation

3.2.1. Overview
The Information block has calibration data for the clocks ROSC and CLKREF, Voltage reference VREF, ADC

3Note that this field may be set to OXFFFF on some devices. If this is the case, use a value of 25.
4Note that this field may be set to OXFFFF on some devices. If this is the case, use a value of 614.
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gain and offset and internal temp sensor, that can be used by firmware for more accurate time and ADC
readings.

Also stored are device part number and revision for firmware to verify before running application code.
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4. SYSTEM CLOCK CONTROL

4.1. Register
4.1.1. Register Map
Table 4-1. System Clock Control Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
System Clock Control
0x4000 0000 CCSCTL System clock control 0x0000 0000
0x4000 0004 PLLCTL PLL control 0x0000 0000
0x4000 0008 OSCCTL Ring oscillator control 0x0000 0007
0x4000 000C XTALCTL Crystal driver control 0x0000 0000
41.2. CCSCTL
Register 4-1. CCSCTL (System Clock Control, 0x4000 0000)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved R 0x0 Reserved
FCLK input clock select
7 FCLK RW 0x0 1b: PLLOUT clock
Ob: FRCLK
HCLK divider
11b =FCLK/8
6:5 HCLKDIV RwW 0x0 10b =FCLK/ 4
01b =FCLK/2
00b = FCLK /1
ACLK divider

111b = FCLK /128
110b = FCLK / 44
101b = FCLK / 32
4:2 ACLKDIV RwW 0x0 100b = FCLK /16
011b =FCLK/8
010b = FCLK/ 4
001b = FCLK/ 2
000b = FCLK /1

FRCLK input clock select
11b = XTAL driver XIN/XOUT
1:0 CLKIN R/W 0x0 10b = EXTCLK input
01b = CLKREF input (4MHz trimmed RC oscillator)
00b = internal ring oscillator ROSC
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41.3. PLLCTL
Register 4-2. PLLCTL (PLL Control, 0x4000 0004)
BIT NAME ACCESS RESET DESCRIPTION
31:24 Reserved R 0x0 Reserved
23:20 Reserved RW 0x0 Reserved, must be set to 0x0
PLL output divider
1111b: / 15
19:16 PLLOUTDIV RW 0x0
0001b: /1
0000b: reserved
PLL feedback divider
11111 1111b: / 513
15:7 PLLFBDIV RW 0x0
0 0000 0001b: /3
0 0000 0000b: / 2
PLL input divider
1 1111b: / 33
6:2 PLLINDIV RW 0x0
00001b: /3
0 0000b: /2
1 Reserved RW 0x0 Reserved, must be set to 0x0
PLL oscillator
0 PLLEN RW 0x0 1b: enable PLL
Ob: disable PLL
4.1.4. OSCCTL
Register 4-3. OSCCTL (Ring Oscillator Control, 0x4000 0008)
BIT NAME ACCESS RESET DESCRIPTION
31:3 Reserved R 0x0 Reserved
Ring oscillator frequency setting
11b = 8.3MHz
2:1 ROSCP RW 0x3 10b = 10.7MHz
01b = 15.3MHz
00b = 28.7MHz
Enable Ring oscillator
0 ROSCEN RW 0x1 1b: enable ROSC
Ob: disable ROSC

4.1.5. XTALCTL
Register 4-4. XTALCTL (Crystal Driver Control, 0x4000 000C)

BIT NAME ACCESS RESET DESCRIPTION
31:1 Reserved R 0x0 Reserved
Enable XTAL driver
0 XTALEN RwW 0x0 1b: enable crystal driver
Ob: disable crystal driver
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4.2. Details of Operation
4.2.1. Block Diagram

Figure 4-1. System Clock Control

CLOCKSOURCES
XIN >R »XTAL
XOUT g > XTALCTL.XTALEN —l_'
GPIOD.PD1 | \\7
MUX

CLKREF

ROSC
[RoscerLRosce |
[sceTLoLkiN |
[RoscerL RoscEN|
PLL
PLL FRCLK

PLLCTL.PLLOUTDIV|

3

PLLCTL.PLLFBDIV

PLLOUT

»—> RTC
FRCLK
WDT
wic
CLOCK
l>—| GATING ADC/ASC |
FCLK

SYSTICK

HCLK

SCCTL.FCLK

PLLCTL.PLLINDIV
PLLCTL.PLLEN

4.2.2. Configuration

DIVIDER CLOCK
[ sccTLHcLKDIV | GATING
DIVIDER

CLOCK | ACLK
GATING

Following blocks need to be configured for correct use of the system clock control:

+ GPIOD.PD1
+ RTC

« WDT

+ WIC

+ ADC/ASC

+ SYSTICK

+ SRAM

+ FLASH

+ ADC EMUX
+ SOCBUS

« 12C

+ SPI
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«  UART
« TimerA,B,C,D

4.2.3. ROSC

The internal ring oscillator has four frequency settings controllable with OSCCTL.ROSCP from 8.3MHz to
28.7MHz in four steps. The ROSC can also be disabled using OSCCTL.ROSCEN.

4.2.4. CLKREF
The CLKREF provides a 1% trimmed 4MHz clock.

4.2.5. XTAL

The crystal driver supports a range of crystal frequencies from 2MHz to 10MHz. The crystal driver can also be
used to input an external clock using XIN.

The crystal driver can be enabled with XTALCTL.XTALEN.
4.2.6. EXTCLK

PD1 can be configured as clock input, EXTCLK.

4.2.7. PLL

The clock input to the PLL is FRCLK.

The PLL can be enabled with PLLCTL.PLLEN.

The PLL output clock PLLOUT is following following equation:

PLLIN x PLLFBDIV
PLLOUT =
ou PLLINDIV * PLLOUTDIV %2 A

Where:

PLLOUT: PLL output frequency in MHz

PLLIN: PLL input frequency in MHz (FRCLK)

PLLINDIV: PLL input divider (2 to 33) PLLCTL.PLLINDIV
PLLFBDIV: PLL feedback divider (2 to 513) PLLCTL.PLLFBDIV
PLLOUTDIV: PLL output divider (1 to 16) PLLCTL.PLLOUTDIV

The input clock frequency and input clock divider selection must follow formula below for correct operation of
PLL:

lMHZSMS%MHZ (2)
PLLINDIV

The output clock frequency and output clock divider selection must following formula below for correct operation
of the PLL

100MHz< PLLOUT * PLLOUTDIV <250MHz (3)
PLLOUTDIV =1
The table below shows pre-calculated PLL output frequency settings using the 4MHz ROSC as input.

Table 4-5. PLL output frequency settings using 4MHz ROSC as input
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PLL output PLLOUTDIV PLLFBDIV PLLINDIV
10MHz 0x01 (/[1*2]) 0x008 (*10) 0x0 (/2)
16.8MHz 0x05 (/[5*2]) 0x052 (*84) 0x0 (/2)
20MHz 0x01 (/[1%2]) 0x012 (*20) 0x0 (/2)
25MHz 0x01 (/[1%2]) 0x019 (*25) 0x0 (/2)
30MHz 0x01 (/[1%2]) 0x01C (*30) 0x0 (/2)

33.333MHz 0x01 (/[1%2]) 0x030 (*50) ox1 (/3)
40MHz 0x01 (/[1%2]) 0x026 (*40) 0x0 (/2)
50MHz 0x01 (/[1%2]) 0x030 (*50) 0x0 (/2)
60MHz 0x01 (/[1%2]) 0x03A (*60) 0x0 (/2)
70MHz 0x01 (/[1%2]) 0x044 (*70) 0x0 (/2)
80MHz 0x01 (/[1*2]) 0X04E (*80) 0x0 (/2)
90MHz 0x01 (/[1%2]) 0x058 (*90) 0x0 (/2)
100MHz 0x01 (/[1%2]) 0x062 (*100) 0x0 (/2)

4.2.8. FRCLK

The free running clock FRCLK clock source can be selected with CCSCTL.CLKIN. From XTAL, EXTCLK,

CLKREF, or ROSC.
4.2.9. FCLK

The fast clock FCLK clock source can be selected with CCSCTL.FCLK to be either PLLOUT of FRCLK.

4.2.10. HCLK

The high speed clock HCLK clock source input is FCLK. The HCLK can be divided down from FCLK using
CCSCTL.HCLKDIV from /1 to /8 in 4 steps.

42.11. ACLK

The auxiliary clock ACLK clock source input is FCLK. The ACLK can be divided down from FCLK from ./1 to /
128 in 8 steps.

4.2.12. Clock Gating

When the CPU enters deep sleep mode, the HCLK, ACLK and FCLK to the ADC are clock gated and stopped to
save power. Only FRCLK and FCLK continue to run to supply WIC, RTC, and WDT.
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5. WATCHDOG TIMER
5.1. Register

5.1.1. Register Map
Table 5-1. Watchdog Timer Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
Watchdog Timer
0x4003 0000 WDTCTL Watchdog timer control 0x6300 0000
0x4003 0004 WDTCDV Watchdog timer count-down value 0x63FF FFFF
0x4003 0008 WDTCTR Watchdog timer counter O0x00FF FFFF

5.1.2. WDTCTL
Register 5-1. WDTCTL (Watchdog Timer Control, 0x4003 0000)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:24

KEY

RwW

0x63

Key for writing WDTCTL register
0x4A: allow writes to WDTCTL register
0x63: read value of WDTCTL.KEY

23:12

Reserved

R

0x0

Reserved

1

WRBUSY

Rw

0x0

WDTCTL write busy
1b = write to WDTCTL still being processed. Any register writes received
while this bit is set to a 1b will be dropped and not written to the given
register. Any reads will return indeterminate data.
Ob = WDT registers not busy

10

WDTCLKSEL

RwW

0x0

WDT input clock select
1b: FCLK
Ob: FRCLK

9:6

WDTCLKDIV

RwW

0x0

WDT clock input divider
1111b: /65536
1110b: /32768
1101b: /16384
1100b: /8192
1011b: /4096
1010b: /2048
1001b: /1024
1000b: /512
0111b: /256
0110b: /128
0101b: /64
0100b: /32
0011b: /16
0010b: /8
0001b: /4
0000b: /2

WDTRESETEN

Rw

0x0

Watchdog device RESET enable
1b = WDT trigger device RESET when WDTCTR register counts to 0x0
Ob = WDT trigger device RESET disabled

WDTINT

Rw

0x0

Watchdog interrupt
1b = WDT interrupt
0b = no WDT interrupt

WDTINTEN

Rw

0x0

Watchdog interrupt enable
1b = enable WDT interrupt
0b = disable WDT interrupt
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BIT NAME ACCESS RESET DESCRIPTION
. WDTCTR counter reset
20 | WDTCTRRST RW 0x0 101b = write of 101b reset WDTCTR to WDTCDV value

5.1.3. WDTCDV
Register 5-2. WDTCDV (Watchdog Timer Count-Down Value, 0x4003 0004)
BIT NAME ACCESS RESET DESCRIPTION
Key for writing WDTCDV register
31:24 KEY RwW 0x63 0x4A: allow writes to WDTCDV register
0x63: read value of WDTCDV.KEY
23:0 RSTVALUE RW OxFF FFFF | 24-bit WDT count-down value
5.1.4. WDTCTR
Register 5-3. WDTCTR (Watchdog Timer Counter, 0x4003 0008)
BIT NAME ACCESS RESET DESCRIPTION
31:24 Reserved R 0x0 Reserved
23:0 CTR RW OxFF FFFF | Current value of WDT
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5.2. Details of Operation
5.2.1. Block Diagram

Figure 5-1. WDT

Watchdog Timer

|WoTCTL.CLKSEL]  [WDTCTLWDTCLKDIV]
FRCLI ‘
MUX DIV I—' WDT WDTCTL

WDTCTR
i [worere | WDCTLKEY

FCL

INTERRUPT  [¢— WDCTL.RESETEN
NVIC |« WDCTL.CTRRST
RESET |«

5.2.2. Configuration
Following blocks need to be configured for correct use of the WDT:

*  Clock Control System (CCS)
* Nested Vectored Interrupt Controller (NVIC)

5.2.3. Watchdog Timer

The Watchdog timer consist of a 24-bit timer and reset logic. The WDT can be used as general purpose 16bit
timer or as watchdog timer that need to be serviced periodically to avoid device reset.

5.2.4. Access WDT Registers
The WDTCTL and WDTCDV registers can only be written to if WDTCTL.KEY or WDTCDV.KEY are set to 0x4A.

The read back value of WDTCTL.KEY or WDTCDV.KEY is always 0x63. The watchdog timer has 2 clock
domains, HCLK and WDT clock domain set by WDTCTL.CLKSEL and WDTCTL.WDTCLKDIV. Writing to any
WDT registers may take up to 1 clock cycle on the WDT clock domain to finish. Any ongoing writes to WDT
registers are shown with WDTCTL.WRBUSY. As long as WDTCTL.WRBUSY is 1b, any subsequent writes to
WDT registers are ignored and reads only provide undetermined data.

5.2.5. WDT Clock Setting

The WDT can use 2 clocks FCLK or FRCLK, selectable with WDTCTL.CLKSEL. For applications where the
WDT need to run in CPU sleep mode, FRCLK should be used. The clock input can be further divided down from
/12 to /65536 using WDTCTL.WDTCLKDIV.

5.2.6. General Purpose Timer Mode

Set WDTCTL.WDTRESETEN to Ob to use the WDT as general purpose 24-bit timer. Set the desired count
value in WDT clocks in WDTCDV.RSTVALUE, set WDTCTL.WDTCTRRST to 101b to load WDTCTR.CTR with
WDTCDV.RSTVALUE. To start the GPT timer set GPTCTL.INTEN. When WDTCTR.CTR reaches 0x0, the timer
automatic reloads WDTCTR.CTR with WDTCDV.RSTVALUE and continues countdown. The WDT is stopped
when WDTCTL.INTEN is cleared.
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5.2.7. Watchdog Timer Mode

Set WDTCTL.WDTRESETEN to 1b to use the WDT as 24-bit watchdog timer with device reset capability. Set
WDTCTL.WDTINTEN to 1b to enable interrupt when WDT counts to 0x0. Set the desired count value in WDT
clocks in WDTCDV.RSTVALUE. To start the WDT count down, set WDTCTL.WDTCTRRST to 101b. The WDT
will copy the WDTCTL.RSTVALUE to WDTCTR.CTR and start counting down. When WDTCTR.CTR reaches
0x0, the WDT will automatic copy WDTCTL.RSTVALUE to WDTCTR.CTR, restart the counter and set the
interrupt flag if enabled is set. During the second count down, set WDTCTL.WDTCTRRST to 101b to restart the
1t WDT countdown and avoid device reset. If the WDTCTR.CTR reaches 0x0 during the second count down
without being reloaded, the WDT will toggle device reset.
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6. GENERAL PURPOSE TIMER

6.1. Register
6.1.1. Register Map

Table 6-1. General Purpose Timer Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
Real Time Clock

0x4004 0000 RTCCTL Real-time clock timer control 0x6300 0000

0x4004 0004 RTCCDV Real-time clock timer count-down value 0x63FF FFFF

0x4004 0008 RTCCTR Real-time clock timer counter 0x00FF FFFF

6.1.2. RTCCTL

Register 6-1. RTCCTL (Real Time Clock Control, 0x4004 0000)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:24

KEY

RwW

0x63

Key for writing GPTCTL register
0x4A: allow writes to GPTCTL register
0x63: read value of GPTCTL.KEY

23:12

Reserved

R

0x0

Reserved

1"

WRBUSY

RwW

0x0

GPTCTL write busy
1b = write to GPTCTL still being processed. Any register writes received
while this bit is set to a 1b will be dropped and not written to the given
register. Any reads will return indeterminate data.
Ob = GPT registers not busy

10

Reserved

RwW

0x0

Reserved, write as 0

9:6

GPTCLKDIV

RwW

0x0

GPT clock input divider
1111b: /65536
1110b: /32768
1101b: /16384
1100b: /8192
1011b: /4096
1010b: /2048
1001b: /1024
1000b: /512
0111b: /256
0110b: /128
0101b: /64
0100b: /32
0011b: /16
0010b: /8
0001b: /4
0000b: /2

Reserved

0x0

Reserved

GPTINT

RwW

0x0

Real time clock interrupt
1b = GPT interrupt
0Ob = no GPT interrupt

GPTINTEN

RwW

0x0

Real time clock interrupt enable
1b = enable GPT interrupt
Ob = disable GPT interrupt

2:0

GPTCTRRST

RwW

0x0

GPTCTR counter reset
101b = write of 101b reset GPTCTR to GPTCDV value
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6.1.3. RTCCDV
Register 6-2. RTCCDV (Real Time Clock Count-Down Value, 0x4004 0004)
BIT NAME ACCESS RESET DESCRIPTION
Key for writing GPTCTL register
31:24 KEY RW 0x63 0x4A: allow writes to GPTCTL register
0x63: read value of GPTCTL.KEY
23:0 RSTVALUE RwW OxFF FFFF | 24bit GPT count-down value
6.1.4. RTCCTR
Register 6-3. RTCCTR (Real Time Clock Counter, 0x4004 0008)
BIT NAME ACCESS RESET DESCRIPTION
31:24 Reserved R 0x0 Reserved
23:0 CTR RwW OxFF FFFF | Current value of GPT
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6.2. Details of Operation
6.2.1. Block Diagram

Figure 6-1. GPT

General Purpose Timer

[ePTCTLCLKSEL]  [6PTCTL.GPTCLKDIV]

ccs FRCLK'
MUX| DIV GPT GPTCTL
WDCTL.KEY
INTERRUPT [¢— WDCTL.RESETEN
NVIC |« WDCTL.CTRRST

6.2.2. Configuration
Following blocks need to be configured for correct use of the GPT:

*  Clock Control System (CCS)
* Nested Vectored Interrupt Controller (NVIC)

6.2.3. General Purpose Timer
The General purpose timer consist of a 24-bit timer, can can also run in device sleep mode if FRLCK is used.

6.2.4. Access GPT Registers
The RTCCTL and RTCCDV registers can only be written to if RTCCTL.KEY or RTCCDV.KEY are set to 0x4A.

The read back value of RTCCTL.KEY or RTCCDV.KEY is always 0x63. The general purpose timer is supplied
by the FRCLK. The GPT may divide this input clock by using the RTCCTL.GPTCLKDIV. Writing to any GPT
registers may take up to 1 clock cycle on the GPT clock domain to finish. Any ongoing writes to GPT registers
are shown with RTCCTL.WRBUSY. As long as RTCCTL.WRBUSY is 1b, any subsequent writes to GPT
registers are ignored and reads only provide undetermined data.

6.2.5. GPT Clock

The GPT uses FRCLK as its input clock. For applications where the GPT need to run in CPU sleep mode,
FRCLK should be used. The clock input can be further divided down from /2 to /65536 using
RTCCTL.GPTCLKDIV.

6.2.6. General Purpose Timer Mode

Set RTCCTL.GPTRESETEN to Ob to use the GPT as general purpose 24-bit timer. Set the desired count value
in GPT clocks in RTCCDV.RSTVALUE, set RTCCTL.GPTCTRRST to 101b to load RTCCTR.CTR with
RTCCDV.RSTVALUE. To start the GPT timer set RTCCTL.INTEN. When RTCCTR.CTR reaches 0x0, the timer
automatic reloads RTCCTR.CTR with RTCCDV.RSTVALUE and continues countdown. The GPT is stopped
when RTCCTL.INTEN is cleared.
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7. GPIO PORT A

7.1. Register
7.1.1. Register Map

Table 7-1. GPIO Port A Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
GPIO Port A
0x4007 0000 GPIOAOUT GPIO Port A output 0x0000 0000
0x4007 0004 GPIOAOUTEN GPIO Port A output enable 0x0000 0000
0x4007 0008 GPIOADS GPIO Port A output drive strength 0x0000 0000
0x4007 000C GPIOAPU GPIO Port A output weak pull up 0x0000 0000
0x4007 0010 GPIOAPD GPIO Port A output weak pull down 0x0000 0000
0x4007 0014 GPIOAIN GPIO Port A input 0x0000 0000
0x4007 0018 Reserved Reserved 0x0000 0000
0x4007 001C GPIOAPSEL GPIO Port A peripheral select 0x0000 0000
0x4007 0020 GPIOAINTP GPIO Port A interrupt polarity select 0x0000 0000
0x4007 0024 GPIOAINTE GPIO Port A interrupt enable select 0x0000 0000
0x4007 0028 GPIOAINTF GPIO Port A interrupt flag 0x0000 0000
0x4007 002C GPIOAINTM GPIO Port A interrupt mask 0x0000 0000

7.1.2. GPIOAO
Register 7-1. GPIOAOUT (GPIO Port A Output, 0x4007 0000)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

Port A output 7
7 P7 RW 0x0 1b: set output high if GPIOAOUTEN.P7 = 1b
0Ob: set output low if GPIOAOUTEN.P7 = 1b

Port A output 6
6 P6 RW 0x0 1b: set output high if GPIOAOUTEN.P6 = 1b
0Ob: set output low if GPIOAOUTEN.P6 = 1b

Port A output 5
5 P5 RW 0x0 1b: set output high if GPIOAOUTEN.P5 = 1b
0Ob: set output low if GPIOAOUTEN.P5 = 1b

Port A output 4
4 P4 RW 0x0 1b: set output high if GPIOAOUTEN.P4 = 1b
0Ob: set output low if GPIOAOUTEN.P4 = 1b

Port A output 3
3 P3 RW 0x0 1b: set output high if GPIOAOUTEN.P3 = 1b
0Ob: set output low if GPIOAOUTEN.P3 = 1b

Port A output 2
2 P2 RW 0x0 1b: set output high if GPIOAOUTEN.P2 = 1b
0Ob: set output low if GPIOAOUTEN.P2 = 1b

Port A output 1

1 P1 RW 0x0 1b: set output high if GPIOAOE.P1 = 1b
Ob: set output low if GPIOAOE.P1 = 1b
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BIT NAME ACCESS RESET DESCRIPTION
Port A output 0
0 PO RW 0x0 1b: set output high if GPIOAOE.PO0 = 1b
0Ob: set output low if GPIOAOE.PO = 1b

7.1.3. GPIOAOUTEN

Register 7-2. GPIOAOUTEN (GPIO Port A Output Enable, 0x4007 0004)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

Port A output 7 enable
7 P7 RW 0x0 1b: output state set by GPIOAOUT.P7
Ob: output disabled, high-impedance state

Port A output 6 enable
6 P6 RW 0x0 1b: output state set by GPIOAOUT.P6
Ob: output disabled, high-impedance state

Port A output 5 enable
5 P5 RW 0x0 1b: output state set by GPIOAOUT.P5
Ob: output disabled, high-impedance state

Port A output 4 enable
4 P4 RW 0x0 1b: output state set by GPIOAOUT.P4
Ob: output disabled, high-impedance state

Port A output 3 enable
3 P3 RW 0x0 1b: output state set by GPIOAOUT.P3
Ob: output disabled, high-impedance state

Port A output 2 enable
2 P2 RW 0x0 1b: output state set by GPIOAOUT.P2
Ob: output disabled, high-impedance state

Port A output 1 enable
1 P1 RW 0x0 1b: output state set by GPIOAOUT.P1
Ob: output disabled, high-impedance state

Port A output 0 enable
0 PO RW 0x0 1b: output state set by GPIOAOUT.PO
Ob: output disabled, high-impedance state

7.1.4. GPIOADS
Register 7-3. GPIOADS (GPIO Port A Output Drive Strength, 0x4007 0008)

BIT NAME ACCESS RESET DESCRIPTION

31:8 Reserved RO 0x0 Reserved

Port A output 7 drive strength select
7 P7 RW 0x0 1b: high
Ob: low

Port A output 6 drive strength select
6 P6 RW 0x0 1b: high
Ob: low

Port A output 5 drive strength select
5 P5 RW 0x0 1b: high
Ob: low

Port A output 4 drive strength select
4 P4 RW 0x0 1b: high
Ob: low
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BIT NAME ACCESS

RESET

DESCRIPTION

3 P3 RwW

0x0

Port A output 3 drive strength select
1b: high
Ob: low

0x0

Port A output 2 drive strength select
1b: high
Ob: low

0x0

Port A output 1 drive strength select
1b: high
Ob: low

0x0

Port A output 0 drive strength select
1b: high
Ob: low

7.1.5. GPIOAPU

Register 7-4. GPIOAPU (GPIO Port A Weak Pull Up, 0x4007 000C)

BIT NAME ACCESS

RESET

DESCRIPTION

31:8 Reserved RO

0x0

Reserved

7 P7 RwW

0x0

Port A 7 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

0x0

Port A 6 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

0x0

Port A 5 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

0x0

Port A 4 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

0x0

Port A 3 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

0x0

Port A 2 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

0x0

Port A 1 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

0x0

Port A 0 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO
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7.1.6. GPIOAPD
Register 7-5. GPIOAPD (GPIO Port A Weak Pull Down, 0x4007 0010)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved

P7

RwW

0x0

Port A 7 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P6

RwW

0x0

Port A 6 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P5

RwW

0x0

Port A 5 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P4

RwW

0x0

Port A 4 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P3

RwW

0x0

Port A 3 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P2

RwW

0x0

Port A 2 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P1

RwW

0x0

Port A 1 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

PO

RwW

0x0

Port A 0 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

7.1.7. GPIOAIN
Register 7-6. GPIOAIN (GPIO Port A Input, 0x4007 0014)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RwW

0x0

Reserved

P7

RwW

0x0

Port A 7 input state
1b: input high
Ob: input low

P6

RwW

0x0

Port A 6 input state
1b: input high
Ob: input low

P5

RwW

0x0

Port A 5 input state
1b: input high
Ob: input low

P4

RwW

0x0

Port A 4 input state
1b: input high
Ob: input low

P3

RwW

0x0

Port A 3 input state
1b: input high
Ob: input low

P2

RwW

0x0

Port A 2 input state
1b: input high
Ob: input low
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BIT NAME ACCESS RESET DESCRIPTION

Port A 1 input state
1 P1 RW 0x0 1b: input high
Ob: input low

Port A 0 input state
0 PO RW 0x0 1b: input high
Ob: input low

7.1.8. GPIOAPSEL

Register 7-7. GPIOAPSEL (GPIO Port A Peripheral Select, 0x4007 001C)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RwW 0x0 Reserved

Port A 7 peripheral select

11b: PWMC1 / DTGCOHS output or CC1 capture and compare input
15:14 P7 RW 0x0 10b: PWMAY7 / DTGA3HS output or CA7 capture and compare input
01b: PWMAS5 / DTGA1THS output or CA5 capture and compare input
00b: I/O mode PA7

Port A 6 peripheral select

11b: reserved
13:12 P6 RW 0x0 10b: PWMBO / DTGBOLS output or CBO capture and compare input
01b: PWMA4 / DTGAOHS output or CA4 capture and compare input
00b: I/O mode PA6

Port A 5 peripheral select
11b: reserved
10b: PWMDO / DTGDOLS output or CDO capture and compare input /
11:10 P5 RW 0x0 IBCTL5
01b: PWMAG / DTGA2HS output or CA6 capture and compare input /
IBCTL5
00b: I/O mode PA5

Port A 4 peripheral select
11b: reserved
10b: PWMCO / DTGCOLS output or CCO capture and compare input /
9:8 P4 RW 0x0 IBCTL4
01b: PWMAS5 / DTGA1THS output or CA5 capture and compare input
IBCTL4
00b: 1/0 mode PA4

Port A 3 peripheral select

11b: PWMBO / DTGBOLS output or CBO capture and compare input /
IBCTL3

10b: PWMA4 / DTGAOHS output or CA4 capture and compare input /
IBCTL3kI

01b: PWMAS3 / DTGAS3LS output or CA3 capture and compare input /
IBCTL3

00b: I/O mode PA3

7:6 P3 RwW 0x0

Port A 2 peripheral select
11b: reserved
10b: reserved
01b: PWMA2 / DTGAZ2LS output or CA2 capture and compare input /
IBCTL2
00b: I/O mode PA2

5:4 P2 RwW 0x0

Port A 1 peripheral select
11b: reserved
10b: reserved
01b: PWMA1 / DTGA1LS output or CA1 capture and compare input /
IBCTLA
00b: I/0O mode PA1

3:2 P1 RwW 0x0
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BIT NAME ACCESS RESET DESCRIPTION

Port A 0 peripheral select
11b: reserved
10b: reserved
01b: PWMAO / DTGAOLS output or CAO capture and compare input /
IBCTLO
00b: I/O mode PAO

1:0 PO RwW 0x0

7.1.9. GPIOAINTP

Register 7-8. GPIOAINTP (GPIO Port A Interrupt Polarity, 0x4007 0020)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

Port A 7 interrupt polarity select
7 P7 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

Port A 6 interrupt polarity select
6 P6 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

Port A 5 interrupt polarity select
5 P5 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

Port A 4 interrupt polarity select
4 P4 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

Port A 3 interrupt polarity select
3 P3 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

Port A 2 interrupt polarity select
2 P2 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

Port A 1 interrupt polarity select
1 P1 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

Port A 0 interrupt polarity select
0 PO RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

7.1.10. GPIOAINTE

Register 7-9. GPIOAINTE (GPIO Port A Interrupt Enable, 0x4007 0024)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

Port A 7 interrupt enable
7 P7 RW 0x0 1b: enabled interrupt
Ob: disable interrupt

Port A 6 interrupt enable
6 P6 RW 0x0 1b: enabled interrupt
Ob: disable interrupt

Port A 5 interrupt enable
5 P5 RW 0x0 1b: enabled interrupt
Ob: disable interrupt
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BIT NAME ACCESS RESET DESCRIPTION
Port A 4 interrupt enable
4 P4 RW 0x0 1b: enabled interrupt
Ob: disable interrupt
Port A 3 interrupt enable
3 P3 RW 0x0 1b: enabled interrupt
Ob: disable interrupt
Port A 2 interrupt enable
2 P2 RW 0x0 1b: enabled interrupt
Ob: disable interrupt
Port A 1 interrupt enable
1 P1 RW 0x0 1b: enabled interrupt
Ob: disable interrupt
Port A 0 interrupt enable
0 PO RW 0x0 1b: enabled interrupt
Ob: disable interrupt
7.1.11. GPIOAINTF
Register 7-10. GPIOAINTF (GPIO Port A Interrupt Flag, 0x4007 0028)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved
Port A 7 interrupt
7 P7 RW 0x0 1b: interrupt pending, clear with write to 1b
Ob: no interrupt pending
Port A 6 interrupt
6 P6 RW 0x0 1b: interrupt pending, clear with write to 1b
Ob: no interrupt pending
Port A 5 interrupt
5 P5 RW 0x0 1b: interrupt pending, clear with write to 1b
Ob: no interrupt pending
Port A 4 interrupt
4 P4 RW 0x0 1b: interrupt pending, clear with write to 1b
Ob: no interrupt pending
Port A 3 interrupt
3 P3 RW 0x0 1b: interrupt pending, clear with write to 1b
0b: no interrupt pending
Port A 2 interrupt
2 P2 RW 0x0 1b: interrupt pending, clear with write to 1b
Ob: no interrupt pending
Port A 1 interrupt
1 P1 RW 0x0 1b: interrupt pending, clear with write to 1b
Ob: no interrupt pending
Port A O interrupt
0 PO RW 0x0 1b: interrupt pending, clear with write to 1b

0b: no interrupt pending

7.1.12. GPIOAINTM

Register 7-11. GPIOAINTM (GPIO Port A Interrupt Mask, 0x4007 002C)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved
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BIT

NAME

ACCESS

RESET

DESCRIPTION

P7

RwW

0x0

Port A 7 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

P6

RwW

0x0

Port A 6 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

P5

RwW

0x0

Port A 5 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

P4

RwW

0x0

Port A 4 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

P3

RwW

0x0

Port A 3 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

P2

RwW

0x0

Port A 2 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

P1

RwW

0x0

Port A 1 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

PO

RwW

0x0

Port A 0 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask
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7.2. Details of Operation
7.2.1. Block Diagram

Figure 7-1. GPIO Port A

PA0.7,x=0.7

INTERRUPT
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GPIOAINTEN.PAXINTEN
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GPIOAINTP.PAXINTP
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» D-PERAx1
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PORTA I/O x
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GPIOADS.PAXDS
GPIOAOE.PAXOE
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D-PERAXx1
D-PERAx2
D-PERAX3

7.2.2. Configuration
Following blocks need to be configured for correct use of the GPIO A:

* Nested Vectored Interrupt Controller (NVIC)
*  Gate Driver

+ Timer A, PWMA, DTGA

* Timer B, PWMB, DTGB

* Timer C, PWMC, DTGC

+  Timer D, PWMD, DTGD

* General Purpose Gate Drivers

7.2.3. GPIO A Block

The GPIO A block consists of up to 8 general purpose input output (GPIO). Each GPIO has interrupt capabilities,
weak pull-up or pull-down, programmable output drive strength, High-Z output operation. Some of the GPIO can
be configured as PWM output, or capture and compare input.

7.2.4. Input

The input state of GPIOA can be monitored with GPIOAIN.Px. The input state can be monitored regardless of
the peripheral select setting GPIOAPSEL.

7.2.5. Output and Output Enable
When GPIOAOUTEN.Px is enabled, the output state is controlled by GPIOAOUT.Px.

When GPIOAOUTEN.Px is disabled, the output is in High-Z state.

7.2.6. Output Drive Strength
The output drive strength can be adjusted using GPIOADS to meet application needs. Set GPIOADS.Px to
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enable high current drive strength, reset to enable low current drive strength.

7.2.7. Weak Pull Up and Pull Down

Independent from the output settings, weak pull up can be enabled with GPIOAPU and weak pull down can be
enabled with GPIOAPD.

NOTE:

GPIOAPU.Pxor GPIOAPD.Px should never be enabled at the same time for a single GPIO. If switching from
weak pull-up to weak pull-down is required, disable weak pull-up first before enablle weak pull-down and vice
versa.

7.2.8. Peripheral Select

Each GPIO is connected to up to 4 digital peripherals, selectable with GPIOAPSEL. When a different function
than 10 is selected the input state can still be read with GPIOAIN and the pull-up and pull-down is still
controllable.

7.2.9. Interrupt

The interrupt for each GPIO can be enabled with GPIOAINTE. The interrupt can be configured to be rising
signal edge or falling signal edge using GPIOAINTP. The state of the interrupt can be read from GPIOAINTF.
The individual interrupt bits can be cleared by writing to 1.

When the GPIO interrupts are enabled for the first time after device start-up, it may be in an uncertain state and
generate an interrupt. To avoid this the GPIOAINTM mask bit need to be set before enabled interrupt bits.

To allow interrupt to be recognized by the CPU the GPIO interrupt need also be enabled in the NVIC.
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8. GPIO PORT B

8.1. Register
8.1.1. Register Map

Table 8-1. GPIO Port B Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
GPIO Port B
0x4007 0040 GPIOBOUT GPIO Port B output 0x0000 0000
0x4007 0044 GPIOBOUTEN GPIO Port B output enable 0x0000 0000
0x4007 0048 GPIOBODS GPIO Port B output drive strength 0x0000 0000
0x4007 004C GPIOBPU GPIO Port B output weak pull up 0x0000 0000
0x4007 0050 GPIOBPD GPIO Port B output weak pull down 0x0000 0000
0x4007 0054 GPIOBIN GPIO Port B input 0x0000 0000
0x4007 0058 Reserved Reserved 0x0000 0000
0x4007 005C GPIOBPSEL GPIO Port B peripheral select 0x0000 0000
0x4007 0060 GPIOBINTP GPIO Port B interrupt polarity select 0x0000 0000
0x4007 0064 GPIOBINTE GPIO Port B interrupt enable select 0x0000 0000
0x4007 0068 GPIOBINTF GPIO Port B interrupt flag 0x0000 0000
0x4007 006C GPIOBINTM GPIO Port B interrupt mask 0x0000 0000

8.1.2. GPIOBOUT

Register 8-1. GPIOBOUT (GPIO Port B Output, 0x4007 0040)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

7 P7 RwW 0x0 Reserved, must be written to Ob

6 P6 RwW 0x0 Reserved, must be written to Ob

5 P5 RwW 0x0 Reserved, must be written to Ob

4 P4 RwW 0x0 Reserved, must be written to Ob

3 P3 RwW 0x0 Reserved, must be written to Ob

2 P2 RwW 0x0 Reserved, must be written to Ob

1 P1 RwW 0x0 Reserved, must be written to Ob

0 PO RwW 0x0 Reserved, must be written to Ob

8.1.3. GPIOBOUTEN
Register 8-2. GIOBOUTEN (GPIO Port B Output Enable, 0x4007 0044)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0 Reserved

7 P7 RwW 0x0 Reserved, must be written to Ob

6 P6 RwW 0x0 Reserved, must be written to Ob

5 P5 RwW 0x0 Reserved, must be written to Ob
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BIT NAME ACCESS RESET DESCRIPTION
4 P4 RwW 0x0 Reserved, must be written to Ob
3 P3 RwW 0x0 Reserved, must be written to Ob
2 P2 RwW 0x0 Reserved, must be written to Ob
1 P1 RwW 0x0 Reserved, must be written to Ob
0 PO RwW 0x0 Reserved, must be written to Ob

8.1.4. GPIOBDS
Register 8-3. GPIOBDS (GPIO Port B Output Drive Strength, 0x4007 0048)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

7 P7 RwW 0x0 Reserved, must be written to Ob

6 P6 RwW 0x0 Reserved, must be written to Ob

5 P5 RwW 0x0 Reserved, must be written to Ob

4 P4 RwW 0x0 Reserved, must be written to Ob

3 P3 RwW 0x0 Reserved, must be written to Ob

2 P2 RwW 0x0 Reserved, must be written to Ob

1 P1 RwW 0x0 Reserved, must be written to Ob

0 PO RwW 0x0 Reserved, must be written to Ob

8.1.5. GPIOBPU
Register 8-4. GPIOBPU (GPIO Port B Weak Pull Up, 0x4007 004C)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

7 P7 RwW 0x0 Reserved, must be written to Ob

6 P6 RwW 0x0 Reserved, must be written to Ob

5 P5 RwW 0x0 Reserved, must be written to Ob

4 P4 RwW 0x0 Reserved, must be written to Ob

3 P3 RwW 0x0 Reserved, must be written to Ob

2 P2 RwW 0x0 Reserved, must be written to Ob

1 P1 RwW 0x0 Reserved, must be written to Ob

0 PO RwW 0x0 Reserved, must be written to Ob

8.1.6. GPIOBPD
Register 8-5. GPIOBPD (GPIO Port B Weak Pull Down, 0x4007 0050)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

7 P7 RwW 0x0 Reserved, must be written to Ob

6 P6 RwW 0x0 Reserved, must be written to Ob

5 P5 RwW 0x0 Reserved, must be written to Ob
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BIT NAME ACCESS RESET DESCRIPTION
4 P4 RwW 0x0 Reserved, must be written to Ob
3 P3 RwW 0x0 Reserved, must be written to Ob
2 P2 RwW 0x0 Reserved, must be written to Ob
1 P1 RwW 0x0 Reserved, must be written to Ob
0 PO RwW 0x0 Reserved, must be written to Ob

8.1.7. GPIOBIN
Register 8-6. GPIOBIN (GPIO Port B Input, 0x4007 0054)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RwW 0x0 Reserved
Port B 7 input state
7 P7 R 0x0 1b: input high
Ob: input low
6 P6 R 0x0 Reserved
5 P5 R 0x0 Reserved
4 P4 R 0x0 Reserved
3 P3 R 0x0 Reserved
2 P2 R 0x0 Reserved
1 P1 R 0x0 Reserved
Port B 0 input state
0 PO R 0x0 1b: input high
Ob: input low

8.1.8. GPIOBPSEL

Register 8-7. GPIOBPSEL (GPIO Port B Peripheral Select, 0x4007 005C)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:16

Reserved

RwW

0x0

Reserved

15:14

P7

RwW

0x0

Port B 7 peripheral select
11b: reserved
10b: reserved
01b: reserved
00b: nIRQ2 / POS

13:12

P6

RwW

0x0

Port B 6 peripheral select
11b: reserved
10b: reserved
01b: EMUXDATA
00b: reserved

11:10

P5

RwW

0x0

Port B 5 peripheral select
11b: reserved
10b: reserved
01b: EMUXCLK
00b: reserved

9:8

P4

RwW

0x0

Port B 4 peripheral select
11b: reserved
10b: reserved
01b: SOC Bus SCLK
00b: reserved
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BIT NAME ACCESS

RESET

DESCRIPTION

7:6 P3 RwW

0x0

Port B 3 peripheral select
11b: reserved
10b: reserved
01b: SOC Bus MOSI
00b: reserved

54 P2 RwW

0x0

Port B 2 peripheral select
11b: reserved
10b: reserved
01b: SOC Bus MISO
00b: reserved

3:2 P1 RwW

0x0

Port B 1 peripheral select
11b: reserved
10b: reserved
01b: SOC Bus CS
00b: reserved

1:0 PO RwW

0x0

Port B 0 peripheral select
11b: reserved
10b: reserved
01b: reserved
00b: nIRQ1

8.1.9. GPIOBINTP

Register 8-8. GPGPIOIOBINTP (GPIO Port B Interrupt Polarity, 0x4007 0060)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RW 0x0 Reserved
Port B 7 interrupt polarity select
7 P7 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition
6 P6 RW 0x0 Reserved, must be written to Ob
5 P5 RW 0x0 Reserved, must be written to Ob
4 P4 RW 0x0 Reserved, must be written to Ob
3 P3 RW 0x0 Reserved, must be written to Ob
2 P2 RW 0x0 Reserved, must be written to Ob
1 P1 RW 0x0 Reserved, must be written to Ob
Port B 0 interrupt polarity select
0 PO RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

8.1.10. GPIOBINTE

Register 8-9. GPIOBINTE (GPIO Port B Interrupt Enable, 0x4007 0064)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RW 0x0 Reserved
Port B 7 interrupt enable
7 P7 RW 0x0 1b: enabled interrupt
Ob: disable interrupt

6 P6 RW 0x0 Reserved, must be written to Ob

5 P5 RW 0x0 Reserved, must be written to Ob

4 P4 RW 0x0 Reserved, must be written to Ob
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BIT NAME ACCESS RESET DESCRIPTION
3 P3 RW 0x0 Reserved, must be written to Ob
2 P2 RW 0x0 Reserved, must be written to Ob
1 P1 RW 0x0 Reserved, must be written to Ob
Port B 0 interrupt enable
0 PO RW 0x0 1b: enabled interrupt
Ob: disable interrupt

8.1.11. GPIOBINTF

Register 8-10. GPIOBINTF (GPIO Port B Interrupt Flag, 0x4007 0068)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RW 0x0 Reserved
Port B 7 interrupt
7 P7 RW 0x0 1b: interrupt pending, clear with write to 1b
Ob: no interrupt pending
6 P6 RW 0x0 Reserved, must be written to Ob
5 P5 RW 0x0 Reserved, must be written to Ob
4 P4 RW 0x0 Reserved, must be written to Ob
3 P3 RW 0x0 Reserved, must be written to Ob
2 P2 RW 0x0 Reserved, must be written to Ob
1 P1 RW 0x0 Reserved, must be written to Ob
Port B O interrupt
0 PO RW 0x0 1b: interrupt pending, clear with write to 1b
Ob: no interrupt pending

8.1.12. GPIOBINTM

Register 8-11. GPIOBINTM (GPIO Port B Interrupt Mask, 0x4007 006C)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved
Port B 7 interrupt mask
7 P7 RW 0x0 1b: enable interrupt mask
Ob: disable interrupt mask
6 P6 RW 0x0 Reserved, must be written to Ob
5 P5 RW 0x0 Reserved, must be written to Ob
4 P4 RW 0x0 Reserved, must be written to Ob
3 P3 RW 0x0 Reserved, must be written to Ob
2 P2 RW 0x0 Reserved, must be written to Ob
1 P1 RW 0x0 Reserved, must be written to Ob
Port B 0 interrupt mask
0 PO RW 0x0 1b: enable interrupt mask
Ob: disable interrupt mask
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8.2. Details of Operation
8.2.1. Block Diagram

Figure 8-1. GPIO Port B
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8.2.2. Configuration
Following blocks need to be configured for correct use of the GPIO B:

* Nested Vectored Interrupt Controller (NVIC)
+ SOCBus

8.2.3. GPIO B Block

The GPIO B block consists of up to 8 general purpose input output (GPIO). Each GPIO has interrupt
capabilities, weak pull-up or pull-down, programmable output drive strength, High-Z output operation. Some of
the GPIO can be configured as PWM output, or capture and compare input.

8.2.4. Input

The input state of GPIOB can be monitored with GPIOBIN.Px. The input state can be monitored regardless of
the peripheral select setting GPIOBPSEL.

8.2.5. Output and Output Enable

When GPIOBOUTEN.Px is enabled, the output state is controlled by GPIOBOUT.Px.

When GPIOBOUTEN.Px is disabled, the output is in High-Z state.

8.2.6. Output Drive Strength

The output drive strength can be adjusted using GPIOBDS to meet application needs. Set GPIOBDS.Px to
enable high current drive strength, reset to enable low current drive strength.

8.2.7. Weak Pull Up and Pull Down

Independent from the output settings, weak pull up can be enabled with GPIOBPU and weak pull down can be
enabled with GPIOBPD.
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NOTE:

GPIOBPU.Pxor GPIOBPD.Px should never be enabled at the same time for a single GPIO. If switching from
weak pull-up to weak pull-down is required, disable weak pull-up first before enablle weak pull-down and vice
versa.

8.2.8. Peripheral Select

Each GPIO is connected to up to 4 digital peripherals, selectable with GPIOBPSEL. When a different function
than 10 is selected the input state can still be read with GPIOBIN and the pull-up and pull-down is still
controllable.

8.2.9. Interrupt

The interrupt for each GPIO can be enabled with GPIOBINTE. The interrupt can be configured to be rising
signal edge or falling signal edge using GPIOBINTP. The state of the interrupt can be read from GPIOBINTF.
The individual interrupt bits can be cleared by writing to 1.

When the GPIO interrupts are enabled for the first time after device start-up, it may be in an uncertain state and
generate an interrupt. To avoid this the GPIOBINTM mask bit need to be set before enabled interrupt bits.

To allow interrupt to be recognized by the CPU the GPIO interrupt need also be enabled in the NVIC.
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9. GPIOPORTC
9.1. Register

9.1.1. Register Map
Table 9-1. GPIO Port C Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
GPIO Port C
0x4008 0000 GPIOCOUT GPIO Port C output 0x0000 0000
0x4008 0004 GPIOCOUTEN GPIO Port C output enable 0x0000 0000
0x4008 0008 Reserved Reserved 0x0000 0000
0x4008 000C Reserved Reserved 0x0000 0000
0x4008 0010 Reserved Reserved 0x0000 0000
0x4008 0014 GPIOCIN GPIO Port C input 0x0000 0000
0x4008 0018 GPIOCINE GPIO Port C input enable 0x0000 0000
0x4008 001C Reserved Reserved 0x0000 0000
0x4008 0020 GPIOCINTP GPIO Port C interrupt polarity select 0x0000 0000
0x4008 0024 GPIOCINTE GPIO Port C interrupt enable select 0x0000 0000
0x4008 0028 GPIOCINTF GPIO Port C interrupt flag 0x0000 0000
0x4008 002C GPIOCINTM GPIO Port C interrupt mask 0x0000 0000

9.1.2. GPIOCOUT
Register 9-1. GPIOCOUT (GPIO Port C Output, 0x4008 0000)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

Port C output 7
7 P7 RW 0x0 1b: set output high if GPIOCOUTEN.Px = 1b
Ob: set output low if GPIOCOUTEN. Px = 1b

Port C output 6
6 P6 RW 0x0 1b: set output high if GPIOCOUTEN. Px = 1b
Ob: set output low if GPIOCOUTEN. Px = 1b

Port C output 5
5 P5 RW 0x0 1b: set output high if GPIOCOUTEN. Px = 1b
Ob: set output low if GPIOCOUTEN. Px = 1b

Port C output 4
4 P4 RW 0x0 1b: set output high if GPIOCOUTEN. Px = 1b
Ob: set output low if GPIOCOUTEN. Px = 1b

Port C output 3
3 P3 RW 0x0 1b: set output high if GPIOCOUTEN. Px = 1b
Ob: set output low if GPIOCOUTEN. Px = 1b

Port C output 2
2 P2 RW 0x0 1b: set output high if GPIOCOUTEN. Px = 1b
Ob: set output low if GPIOCOUTEN. Px = 1b

Port C output 1
1 P1 RW 0x0 1b: set output high if GPIOCOUTEN. Px = 1b
Ob: set output low if GPIOCOUTEN. Px = 1b

-80-

Rev 16-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5250 User Guide

Power Application Controller

BIT

NAME

ACCESS

RESET

DESCRIPTION

PO

RwW

0x0

Port C output 0
1b: set output high if GPIOCOUTEN. Px = 1b
0b: set output low if GPIOCOUTEN. Px = 1b

9.1.3. GPIOCOUTEN

Register 9-2. GPIOCOUTEN (GPIO Port C Output Enable, 0x4008 0004)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0 Reserved
Port C output 7 enable
7 P7 RW 0x0 1b: output state set by GPIOCO.PCO7
Ob: output disabled, high-impedance state
Port C output 6 enable
6 P6 RW 0x0 1b: output state set by GPIOCO.PCO6
Ob: output disabled, high-impedance state
Port C output 5 enable
5 P5 RW 0x0 1b: output state set by GPIOCO.PCO5
Ob: output disabled, high-impedance state
Port C output 4 enable
4 P4 RW 0x0 1b: output state set by GPIOCO.PCO4
Ob: output disabled, high-impedance state
Port C output 3 enable
3 P3 RW 0x0 1b: output state set by GPIOCO.PCO3
Ob: output disabled, high-impedance state
Port C output 2 enable
2 P2 RW 0x0 1b: output state set by GPIOCO.PCO2
Ob: output disabled, high-impedance state
Port C output 1 enable
1 P1 RW 0x0 1b: output state set by GPIOCO.PCO1
Ob: output disabled, high-impedance state
Port C output 0 enable
0 PO RW 0x0 1b: output state set by GPIOCO.PCO0
Ob: output disabled, high-impedance state
9.1.4. GPIOCIN
Register 9-3. GPIOCIN (GPIO Port C Input, 0x4008 0018)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved
Port C 7 input state
7 P7 RW 0x0 1b: input high
Ob: input low
Port C 6 input state
6 P6 RW 0x0 1b: input high
Ob: input low
Port C 5 input state
5 P5 RW 0x0 1b: input high
Ob: input low
Port C 4 input state
4 P4 RW 0x0 1b: input high
Ob: input low
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BIT NAME

ACCESS

RESET

DESCRIPTION

RwW

0x0

Port C 3 input state
1b: input high
Ob: input low

RwW

0x0

Port C 2 input state
1b: input high
Ob: input low

RwW

0x0

Port C 1 input state
1b: input high
Ob: input low

RwW

0x0

Port C 0 input state
1b: input high
Ob: input low

9.1.5. GPIOCINE

Register 9-4. GPIOCINE (GPIO Port C Input Enable, 0x4008 0014)

BIT NAME

ACCESS

RESET

DESCRIPTION

31:8 Reserved

RO

0x0

Reserved

7 P7

RwW

0x0

Port C 7 input enable
1b: input enabled, for I/O operation
Ob: input disabled

RwW

0x0

Port C 6 input enable
1b: input enabled, for I/O operation
Ob: input disabled

RwW

0x0

Port C 5 input enable
1b: input enabled, for I/O operation
Ob: input disabled, for AD5 ADC input operation

RwW

0x0

Port C 4 input enable
1b: input enabled, for I/O operation
Ob: input disabled, for AD4 ADC input operation

RwW

0x0

Port C 3 input enable
1b: input enabled, for I/O operation
Ob: input disabled, for AD3 ADC input operation

RwW

0x0

Port C 2 input enable
1b: input enabled, for I/O operation
Ob: input disabled, for AD2 ADC input operation

RwW

0x0

Port C 1 input enable
1b: input enabled, for I/O operation
Ob: input disabled, for AD1 ADC input operation

RwW

0x0

Port C 0 input enable
1b: input enabled, for I/O operation
Ob: input disabled, for ADO ADC input operation

9.1.6. GPIOCINTP

Register 9-5. GPIOCINTP (GPIO Port C Interrupt Polarity, 0x4008 0020)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved
Port C 7 interrupt polarity select
7 P7 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition
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BIT NAME

ACCESS

RESET

DESCRIPTION

RwW

0x0

Port C 6 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

RwW

0x0

Port C 5 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

RwW

0x0

Port C 4 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

RwW

0x0

Port C 3 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

RwW

0x0

Port C 2 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

RwW

0x0

Port C 1 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

RwW

0x0

Port C 0 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

9.1.7. GPIOCINTE

Register 9-6. GPIOCINTE (GPIO Port C Interrupt Enable, 0x4008 0024)

BIT NAME

ACCESS

RESET

DESCRIPTION

31:8 Reserved

RO

0x0

Reserved

7 P7

RwW

0x0

Port C 7 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

RwW

0x0

Port C 6 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

RwW

0x0

Port C 5 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

RwW

0x0

Port C 4 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

RwW

0x0

Port C 3 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

RwW

0x0

Port C 2 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

RwW

0x0

Port C 1 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

RwW

0x0

Port C 0 interrupt enable
1b: enabled interrupt
Ob: disable interrupt
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9.1.8. GPIOCINTF

Register 9-7. GPIOCINTF (GPIO Port C Interrupt, 0x4008 0028)

BIT NAME

ACCESS

RESET

DESCRIPTION

31:8 Reserved

RO

0x0

Reserved

7 P7

RwW

0x0

Port C 7 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port C 6 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

RwW

0x0

Port C 5 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

RwW

0x0

Port C 4 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port C 3 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port C 2 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port C 1 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

RwW

0x0

Port C 0 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

9.1.9. GPIOCINTM

Register 9-8. GPIOCINTM (GPIO Port C Interrupt Mask, 0x4008 002C)

BIT NAME

ACCESS

RESET

DESCRIPTION

31:8 Reserved

RO

0x0

Reserved

7 P7

RwW

0x0

Port C 7 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port C 6 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port C 5 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port C 4 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port C 3 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port C 2 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask
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BIT NAME ACCESS RESET DESCRIPTION
Port C 1 interrupt mask
1 P1 RW 0x0 1b: enable interrupt mask
Ob: disable interrupt mask
Port C 0 interrupt mask
0 PO RW 0x0 1b: enable interrupt mask
Ob: disable interrupt mask
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9.2. Details of Operation
9.2.1. Block Diagram

Figure 9-1. GPIO Port C

PC0.7,x=0.7

INTERRUPT

GPIOCINT.PCXINT

GPIOCINTEN.PCXINTEN
INPUT

GPIOCINTP.PCXINTP

\ GPIOCLPCxI \—b GPIOCINTM.PCXINTM tl NVIC |

GPIOCDS.PCxIE

PCx ADx

«— s ADC |
PORTCI/O |* ~ B v _ADC
OUTPUT

9.2.2. Configuration

Following blocks need to be configured for correct use of the GPIO C:
* Nested Vectored Interrupt Controller (NVIC)
- ADC

9.2.3. GPIO C Block

The GPIOC block consists of up to 8 general purpose input output (GPIO). Each GPIO has interrupt capabilities,
High-Z output operation, analog ADx input to the ADC Mux. The GPIOC block 10 voltage is different from the
other GPIO blocks, it is supplied from VCC33.

9.2.4. Analog Input

The digital input state of GPIOC can be monitored with GPIOCIN.Px if GPIOCINE.Px is set.

Clear GPIOCINE.Px and GPIOCOUTEN.Px to disable digital input and output to allow use of analog input ADx
to the ADC.

9.2.5. Output and Output Enable

When GPIOCOUTEN.Px is enabled, the output state is controlled by GPIOCOUT.Px.

When GPIOCOUTEN. Px is disabled, the output is in High-Z state.

9.2.6. Interrupt

The interrupt for each GPIO can be enabled with GPIOCINTE. The interrupt can be configured to be rising
signal edge or falling signal edge using GPIOCINTP. The state of the interrupt can be read from GPIOCINTF.
The individual interrupt bits can be cleared by writing to 1.

When the GPIO interrupts are enabled for the first time after device start-up, it may be in an uncertain state and
generate an interrupt. To avoid this the GPIOCINTM mask bit need to be set before enabled interrupt bits.

To allow interrupt to be recognized by the CPU the GPIO interrupt need also be enabled in the NVIC.
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10. GPIO PORT D

10.1. Register
10.1.1. Register Map

Table 10-1. GPIO Port D Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
GPIO Port D
0x4008 0040 GPIODOUT GPIO Port D output 0x0000 0000
0x4008 0044 GPIODOUTEN GPIO Port D output enable 0x0000 0000
0x4008 0048 GPIODODS GPIO Port D output drive strength 0x0000 0000
0x4008 004C GPIODPU GPIO Port D output weak pull up 0x0000 0000
0x4008 0050 GPIODPD GPIO Port D output weak pull down 0x0000 0000
0x4008 0054 GPIODIN GPIO Port D input 0x0000 0000
0x4008 0058 Reserved Reserved 0x0000 0000
0x4008 005C GPIODPSEL GPIO Port D peripheral select 0x0000 0005
0x4008 0060 GPIODINTP GPIO Port D interrupt polarity select 0x0000 0000
0x4008 0064 GPIODINTE GPIO Port D interrupt enable select 0x0000 0000
0x4008 0068 GPIODINTF GPIO Port D interrupt flag 0x0000 0000
0x4008 006C GPIODINTM GPIO Port D interrupt mask 0x0000 0000

10.1.2. GPIODO

Register 10-1. GPIODO (GPIO Port D Output, 0x4008 0040)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved
Port D output 7
7 P7 RW 0x0 1b: set output high if GPIODOUTEN.Px = 1b
Ob: set output low if GPIODOUTEN.Px = 1b
Port D output 6
6 P6 RW 0x0 1b: set output high if GPIODOUTEN.Px = 1b
Ob: set output low if GPIODOUTEN.Px = 1b
Port D output 5
5 P5 RW 0x0 1b: set output high if GPIODOUTEN.Px = 1b
Ob: set output low if GPIODOUTEN.Px = 1b
Port D output 4
4 P4 RW 0x0 1b: set output high if GPIODOUTEN.Px = 1b
Ob: set output low if GPIODOUTEN.Px = 1b
Port D output 3
3 P3 RW 0x0 1b: set output high if GPIODOUTEN.Px = 1b
Ob: set output low if GPIODOUTEN.Px = 1b
Port D output 2
2 P2 RW 0x0 1b: set output high if GPIODOUTEN.Px = 1b
Ob: set output low if GPIODOUTEN.Px = 1b
Port D output 1
1 P1 RW 0x0 1b: set output high if GPIODOUTEN.Px = 1b
Ob: set output low if GPIODOUTEN.Px = 1b
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BIT NAME ACCESS RESET DESCRIPTION
Port D output 0
0 PO RW 0x0 1b: set output high if GPIODOUTEN.Px = 1b
0b: set output low if GPIODOUTEN.Px = 1b

10.1.3. GPIODOUTEN

Register 10-2. GPIODOUTEN (GPIO Port D Output Enable, 0x4008 0044)
BIT NAME ACCESS RESET DESCRIPTION

31:8 Reserved RO 0x0 Reserved

Port D output 7 enable
7 P7 RW 0x0 1b: output state set by GPIODOUT.Px
Ob: output disabled, high-impedance state

Port D output 6 enable
6 P6 RW 0x0 1b: output state set by GPIODOUT.Px
Ob: output disabled, high-impedance state

Port D output 5 enable
5 P5 RW 0x0 1b: output state set by GPIODOUT.Px
Ob: output disabled, high-impedance state

Port D output 4 enable
4 P4 RW 0x0 1b: output state set by GPIODOUT.Px
Ob: output disabled, high-impedance state

Port D output 3 enable
3 P3 RW 0x0 1b: output state set by GPIODOUT.Px
Ob: output disabled, high-impedance state

Port D output 2 enable
2 P2 RW 0x0 1b: output state set by GPIODOUT.Px
Ob: output disabled, high-impedance state

Port D output 1 enable
1 P1 RW 0x0 1b: output state set by GPIODOUT.Px
Ob: output disabled, high-impedance state

Port D output 0 enable
0 PO RW 0x0 1b: output state set by GPIODOUT.Px
Ob: output disabled, high-impedance state

10.1.4. GPIODDS
Register 10-3. GPIODDS (GPIO Port D Output Drive Strength, 0x4008 0048)

BIT NAME ACCESS RESET DESCRIPTION

31:8 Reserved RO 0x0 Reserved

Port D output 7 drive strength select
7 P7 RW 0x0 1b: high
Ob: low

Port D output 6 drive strength select
6 P6 RW 0x0 1b: high
Ob: low

Port D output 5 drive strength select
5 P5 RW 0x0 1b: high
Ob: low

Port D output 4 drive strength select
4 P4 RW 0x0 1b: high
Ob: low
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BIT

NAME

ACCESS

RESET

DESCRIPTION

P3

RwW

0x0

Port D output 3 drive strength select
1b: high
Ob: low

P2

RwW

0x0

Port D output 2 drive strength select
1b: high
Ob: low

P1

RwW

0x0

Port D output 1 drive strength select
1b: high
Ob: low

PO

RwW

0x0

Port D output 0 drive strength select
1b: high
Ob: low

10.1.5. GPIODPU
Register 10-4. GPIODPU (GPIO Port D Weak Pull Up, 0x4008 004C)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved

P7

RwW

0x0

Port D 7 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P6

RwW

0x0

Port D 6 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P5

RwW

0x0

Port D 5 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P4

RwW

0x0

Port D 4 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P3

RwW

0x0

Port D 3 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P2

RwW

0x0

Port D 2 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P1

RwW

0x0

Port D 1 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

PO

RwW

0x0

Port D 0 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

10.1.6. GPIODPD
Register 10-5. GPIODPD (GPIO Port D Weak Pull Down, 0x4008 0050)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved
Port D 7 weak pull down select
7 P7 RW 0x0 1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS
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BIT

NAME

ACCESS

RESET

DESCRIPTION

P6

RwW

0x0

Port D 6 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P5

RwW

0x0

Port D 5 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P4

RwW

0x0

Port D 4 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P3

RwW

0x0

Port D 3 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P2

RwW

0x0

Port D 2 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P1

RwW

0x0

Port D 1 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

PO

RwW

0x0

Port D 0 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

10.1.7. GPIODIN
Register 10-6. GPIODIN (GPIO Port D Input, 0x4008 0054)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

Rw

0x0

Reserved

P7

RwW

0x0

Port D 7 input state
1b: input high
Ob: input low

P6

RwW

0x0

Port D 6 input state
1b: input high
Ob: input low

P5

RwW

0x0

Port D 5 input state
1b: input high
Ob: input low

P4

RwW

0x0

Port D 4 input state
1b: input high
Ob: input low

P3

RwW

0x0

Port D 3 input state
1b: input high
Ob: input low

P2

RwW

0x0

Port D 2 input state
1b: input high
Ob: input low

P1

RwW

0x0

Port D 1 input state
1b: input high
Ob: input low

PO

RwW

0x0

Port D 0 input state
1b: input high
Ob: input low
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10.1.8. GPIODPSEL

Register 10-7. GPIODPSEL (GPIO Port D Peripheral Select, 0x4008 005C)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved

Port D 7 peripheral select

11b: reserved
15:14 P7 RW 0x0 10b: PWMDO / DTGDOLS output or CDO capture and compare input
01b: PWMAG / DTGA2HS output or CA6 capture and compare input
00b: I/O mode PD7

Port D 6 peripheral select

11b: reserved
13:12 P6 RW 0x0 10b: PWMB1 / DTGBOHS output or CB1 capture and compare input
01b: PWMAY7 / DTGA3HS output or CA7 capture and compare input
00b: I/O mode PD6

Port D 5 peripheral select

11b: reserved
11:10 P5 RW 0x0 10b: PWMC1 / DTGCOHS output or CC1 capture and compare input
01b: PWMAS5 / DTGA1THS output or CA5 capture and compare input
00b: I/O mode PD5

Port D 4 peripheral select
11b: reserved
9:8 P4 RW 0x0 10b: reserved
01b: PWMD1 / DTGDOHS output or CD1 capture and compare input
00b: I/O mode PD4

Port D 3 peripheral select

11b: PWMB1 / DTGBOHS output or CB1 capture and compare input
7:6 P3 RW 0x0 10b: PWMA7 / DTGA3HS output or CA7 capture and compare input
01b: PWMAS5 / DTGA1THS output or CA5 capture and compare input
00b: I/O mode PD3

Port D 2 peripheral select

11b: PWMBO / DTGBOLS output or CBO capture and compare input
5:4 P2 RW 0x0 10b: PWMA4 / DTGAOHS output or CA4 capture and compare input
01b: PWMAS3 / DTGAS3LS output or CA3 capture and compare input
00b: I/O mode PD2

Port D 1 peripheral select
11b: reserved
3:2 P1 RW 0x1 10b: EXTCLK input
01b: Serial wire debug SWDCLK
00b: 1/0 mode PD1

Port D 0 peripheral select
11b: reserved
1:0 PO RW 0x1 10b: reserved
01b: Serial wire debug SWDDATA
00b: I/O mode PDO

10.1.9. GPIODINTP
Register 10-8. GPIODINTP (GPIO Port D Interrupt Polarity, 0x4008 0060)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

Port D 7 interrupt polarity select
7 P7 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

Port D 6 interrupt polarity select
6 P6 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition
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BIT

NAME

ACCESS

RESET

DESCRIPTION

P5

RwW

0x0

Port D 5 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

P4

RwW

0x0

Port D 4 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

P3

RwW

0x0

Port D 3 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

P2

RwW

0x0

Port D 2 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

P1

RwW

0x0

Port D 1 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

PO

RwW

0x0

Port D 0 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

10.1.10. GPIODINTE
Register 10-9. GPIODINTE (GPIO Port D Interrupt Enable, 0x4008 0064)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved

P7

RwW

0x0

Port D 7 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P6

RwW

0x0

Port D 6 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P5

RwW

0x0

Port D 5 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P4

RwW

0x0

Port D 4 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P3

RwW

0x0

Port D 3 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P2

RwW

0x0

Port D 2 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P1

RwW

0x0

Port D 1 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

PO

RwW

0x0

Port D 0 interrupt enable
1b: enabled interrupt
Ob: disable interrupt
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10.1.11. GPIODINTF

Register 10-10. GPIODINTF (GPIO Port D Interrupt, 0x4008 0068)

BIT NAME

ACCESS

RESET

DESCRIPTION

31:8 Reserved

RO

0x0

Reserved

7 P7

RwW

0x0

Port D 7 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port D 6 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

RwW

0x0

Port D 5 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

RwW

0x0

Port D 4 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port D 3 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port D 2 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port D 1 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

RwW

0x0

Port D 0 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

10.1.12. GPIODINTM

Register 10-11. GPIODINTM (GPIO Port D Interrupt Mask, 0x4008 006C)

BIT NAME

ACCESS

RESET

DESCRIPTION

31:8 Reserved

RO

0x0

Reserved

7 P7

RwW

0x0

Port D 7 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port D 6 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port D 5 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port D 4 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port D 3 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port D 2 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask
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BIT NAME ACCESS RESET DESCRIPTION
Port D 1 interrupt mask
1 P1 RW 0x0 1b: enable interrupt mask
Ob: disable interrupt mask
Port D 0 interrupt mask
0 PO RW 0x0 1b: enable interrupt mask
Ob: disable interrupt mask
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10.2. Details of Operation
10.2.1. Block Diagram

Figure 10-1. GPIO Port D
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10.2.2. Configuration
Following blocks need to be configured for correct use of the GPIO D:

* Nested Vectored Interrupt Controller (NVIC)
*  Gate Driver

+ Timer A, PWMA, DTGA

+ Timer B, PWMB, DTGB

* Timer C, PWMC, DTGC

»  Timer D, PWMD, DTGD

+ CCS

»  SWD Debugger

10.2.3. GPIO D Block

The GPIO D block consists of up to 8 general purpose input output (GPIO). Each GPIO has interrupt
capabilities, weak pull-up or pull-down, programmable output drive strength, High-Z output operation. Some of
the GPIO can be configured as PWM output, or capture and compare input.

10.2.4. Input

The input state of GPIOD can be monitored with GPIODIN.Px. The input state can be monitored regardless of
the peripheral select setting GPIODPSEL.

10.2.5. Output and Output Enable
When GPIODOUTEN.Px is enabled, the output state is controlled by GPIODOUT.Px.

When GPIODOE.PDxOE is disabled, the output is in High-Z state.
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10.2.6. Output Drive Strength

The output drive strength can be adjusted using GPIODDS to meet application needs. Set GPIODDS.Px to
enable high current drive strength, reset to enable low current drive strength.

10.2.7. Weak Pull Up and Pull Down

Independent from the output settings, weak pull up can be enabled with GPIODPU and weak pull down can be
enabled with GPIODPD.

NOTE:

GPIODPU.Px or GPIODPD.Px should never be enabled at the same time for a single GPIO. If switching from
weak pull-up to weak pull-down is required, disable weak pull-up first before enable weak pull-down and vice
versa.

10.2.8. Peripheral Select

Each GPIO is connected to up to 4 digital peripherals, selectable with GPIODPSEL. When a different function
than 10 is selected the input state can still be read with GPIODIN and the pull-up and pull-down is still
controllable.

10.2.9. Interrupt

The interrupt for each GPIO can be enabled with GPIODINTE. The interrupt can be configured to be rising
signal edge or falling signal edge using GPIODINTP. The state of the interrupt can be read from GPIODINTF.
The individual interrupt bits can be cleared by writing to 1.

When the GPIO interrupts are enabled for the first time after device start-up, it may be in an uncertain state and
generate an interrupt. To avoid this the GPIODINTM mask bit need to be set before enabled interrupt bits.

To allow interrupt to be recognized by the CPU the GPIO interrupt need also be enabled in the NVIC.
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11. GPIO PORT E

11.1. Register
11.1.1. Register Map

Table 11-1. GPIO Port E Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
GPIO Port E
0x4009 0000 GPIOEOUT GPIO Port E output 0x0000 0000
0x4009 0004 GPIOEOUTEN GPIO Port E output enable 0x0000 0000
0x4009 0008 GPIOEODS GPIO Port E output drive strength 0x0000 0000
0x4009 000C GPIOEPU GPIO Port E output weak pull up 0x0000 0000
0x4009 0010 GPIOEPD GPIO Port E output weak pull down 0x0000 0000
0x4009 0014 GPIOEIN GPIO Port E input 0x0000 0000
0x4009 0018 Reserved Reserved 0x0000 0000
0x4009 001C GPIOEPSEL GPIO Port E peripheral select 0x0000 0000
0x4009 0020 GPIOEINTP GPIO Port E interrupt polarity select 0x0000 0000
0x4009 0024 GPIOEINTE GPIO Port E interrupt enable select 0x0000 0000
0x4009 0028 GPIOEINTF GPIO Port E interrupt flag 0x0000 0000
0x4009 002C GPIOEINTM GPIO Port E interrupt mask 0x0000 0000

11.1.2. GPIOEOUT

Register 11-1. GPIOEOUT (GPIO Port E Output, 0x4009 0000)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved
Port E output 7
7 P7 RW 0x0 1b: set output high if GPIOEOUTEN.Px = 1b
Ob: set output low if GPIOEOUTEN.Px = 1b
Port E output 6
6 P6 RW 0x0 1b: set output high if GPIOEOUTEN.Px = 1b
Ob: set output low if GPIOEOUTEN.Px = 1b
Port E output 5
5 P5 RW 0x0 1b: set output high if GPIOEOUTEN.Px = 1b
Ob: set output low if GPIOEOUTEN.Px = 1b
Port E output 4
4 P4 RW 0x0 1b: set output high if GPIOEOUTEN.Px = 1b
Ob: set output low if GPIOEOUTEN.Px = 1b
Port E output 3
3 P3 RW 0x0 1b: set output high if GPIOEOUTEN.Px = 1b
Ob: set output low if GPIOEOUTEN.Px = 1b
Port E output 2
2 P2 RW 0x0 1b: set output high if GPIOEOUTEN.Px = 1b
Ob: set output low if GPIOEOUTEN.Px = 1b
Port E output 1
1 P1 RW 0x0 1b: set output high if GPIOEOUTEN.Px = 1b
Ob: set output low if GPIOEOUTEN.Px = 1b
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BIT NAME ACCESS RESET DESCRIPTION
Port E output 0
0 PO RW 0x0 1b: set output high if GPIOEOUTEN.Px = 1b
0b: set output low if GPIOEOUTEN.Px = 1b

11.1.3. GPIOEOUTEN

Register 11-2. GPIOEOUTEN (GPIO Port E Output Enable, 0x4009 0004)
BIT NAME ACCESS RESET DESCRIPTION

31:8 Reserved RO 0 Reserved

Port E output 7 enable
7 P7 RW 0x0 1b: output state set by GPIOEOUT.Px
Ob: output disabled, high-impedance state

Port E output 6 enable
6 P6 RW 0x0 1b: output state set by GPIOEOUT.Px
Ob: output disabled, high-impedance state

Port E output 5 enable
5 P5 RW 0x0 1b: output state set by GPIOEOUT.Px
Ob: output disabled, high-impedance state

Port E output 4 enable
4 P4 RW 0x0 1b: output state set by GPIOEOUT.Px
Ob: output disabled, high-impedance state

Port E output 3 enable
3 P3 RW 0x0 1b: output state set by GPIOEOUT.Px
Ob: output disabled, high-impedance state

Port E output 2 enable
2 P2 RW 0x0 1b: output state set by GPIOEOUT.Px
Ob: output disabled, high-impedance state

Port E output 1 enable
1 P1 RW 0x0 1b: output state set by GPIOEOUT.Px
Ob: output disabled, high-impedance state

Port E output 0 enable
0 PO RW 0x0 1b: output state set by GPIOEOUT.Px
Ob: output disabled, high-impedance state

11.1.4. GPIOEDS
Register 11-3. GPIOEDS (GPIO Port E Output Drive Strength, 0x4009 0008)

BIT NAME ACCESS RESET DESCRIPTION

31:8 Reserved RO 0x0 Reserved

Port E output 7 drive strength select
7 P7 RW 0x0 1b: high
Ob: low

Port E output 6 drive strength select
6 P6 RW 0x0 1b: high
Ob: low

Port E output 5 drive strength select
5 P5 RW 0x0 1b: high
Ob: low

Port E output 4 drive strength select
4 P4 RW 0x0 1b: high
Ob: low
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BIT

NAME

ACCESS

RESET

DESCRIPTION

P3

RwW

0x0

Port E output 3 drive strength select
1b: high
Ob: low

P2

RwW

0x0

Port E output 2 drive strength select
1b: high
Ob: low

P1

RwW

0x0

Port E output 1 drive strength select
1b: high
Ob: low

PO

RwW

0x0

Port E output 0 drive strength select
1b: high
Ob: low

11.1.5. GPIOEPU
Register 11-4. GPIOEPU (GPIO Port E Weak Pull Up, 0x4009 000C)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved

P7

RwW

0x0

Port E 7 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P6

RwW

0x0

Port E 6 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P5

RwW

0x0

Port E 5 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P4

RwW

0x0

Port E 4 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P3

RwW

0x0

Port E 3 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P2

RwW

0x0

Port E 2 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

P1

RwW

0x0

Port E 1 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

PO

RwW

0x0

Port E 0 weak pull up select
1b: enable weak pull-up to VCCIO
Ob: disable weak pull-up to VCCIO

11.1.6. GPIOEPD
Register 11-5. GPIOEPD (GPIO Port E Weak Pull Down, 0x4009 0010)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved
Port E 7 weak pull down select
7 P7 RW 0x0 1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS
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BIT

NAME

ACCESS

RESET

DESCRIPTION

P6

RwW

0x0

Port E 6 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P5

RwW

0x0

Port E 5 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P4

RwW

0x0

Port E 4 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P3

RwW

0x0

Port E 3 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P2

RwW

0x0

Port E 2 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

P1

RwW

0x0

Port E 1 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

PO

RwW

0x0

Port E 0 weak pull down select
1b: enable weak pull-down to VSS
Ob: disable weak pull-down to VSS

11.1.7. GPIOEIN
Register 11-6. GPIOEIN (GPIO Port E Input, 0x4009 0014)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved

P7

RwW

0x0

Port E 7 input state
1b: input high
Ob: input low

P6

RwW

0x0

Port E 6 input state
1b: input high
Ob: input low

P5

RwW

0x0

Port E 5 input state
1b: input high
Ob: input low

P4

RwW

0x0

Port E 4 input state
1b: input high
Ob: input low

P3

RwW

0x0

Port E 3 input state
1b: input high
Ob: input low

P2

RwW

0x0

Port E 2 input state
1b: input high
Ob: input low

P1

RwW

0x0

Port E 1 input state
1b: input high
Ob: input low

PO

RwW

0x0

Port E 0 input state
1b: input high
Ob: input low
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11.1.8. GPIOEPSEL

Register 11-7. GPIOEPSEL (GPIO Port E Peripheral Select, 0x4009 001C)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved

Port E 7 peripheral select
11b: reserved

15:14 P7 RW 0x0 10b: reserved

01b: reserved

00b: 1/0 mode PE7

Port E 6 peripheral select
11b: reserved

13:12 P6 RW 0x0 10b: reserved

01b: reserved

00b: 1/0 mode PE6

Port E 5 peripheral select
11b: reserved
11:10 P5 RW 0x0 10b: 12C clock I2CSDA
01b: SPI chip select 2 SPICS2
00b: I/O mode PE5

Port E 4 peripheral select
11b: reserved
9:8 P4 RW 0x0 10b: 12C clock 12CSCL
01b: SPI chip select 1 SPICS1
00b: 1/0 mode PE4

Port E 3 peripheral select

11b: reserved
7:6 P3 RW 0x0 10b: Device Reset input nRESET1
01b: SPI chip select 0 SPICS0
00b: I/O mode PE3

Port E 2 peripheral select
11b: reserved
54 P2 RW 0x0 10b: UART Receive UARTRX
01b: SPI Master in Slave out SPIMISO
00b: 1/0 mode PE2

Port E 1 peripheral select
11b: reserved
3:2 P1 RW 0x0 10b: UART Transmit UARTTX
01b: SPI Master out Slave in SPIMOSI
00b: 1/0 mode PE1

Port E 0 peripheral select
11b: reserved

1:0 PO RW 0x0 10b: reserved

01b: SPI Clock SPICLK

00b: 1/0 mode PEO

11.1.9. GPIOEINTP
Register 11-8. GPIOEINTP (GPIO Port E Interrupt Polarity, 0x4009 0020)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

Port E 7 interrupt polarity select
7 P7 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

Port E 6 interrupt polarity select
6 P6 RW 0x0 1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition
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BIT

NAME

ACCESS

RESET

DESCRIPTION

P5

RwW

0x0

Port E 5 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

P4

RwW

0x0

Port E 4 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

P3

RwW

0x0

Port E 3 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

P2

RwW

0x0

Port E 2 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

P1

RwW

0x0

Port E 1 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

PO

RwW

0x0

Port E 0 interrupt polarity select
1b: Rising edge, low to high transition
Ob: Falling edge, high to low transition

11.1.10. GPIOEINTE
Register 11-9. GPIOEINTE (GPIO Port E Interrupt Enable, 0x4009 0024)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved

P7

RwW

0x0

Port E 7 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P6

RwW

0x0

Port E 6 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P5

RwW

0x0

Port E 5 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P4

RwW

0x0

Port E 4 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P3

RwW

0x0

Port E 3 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P2

RwW

0x0

Port E 2 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

P1

RwW

0x0

Port E 1 interrupt enable
1b: enabled interrupt
Ob: disable interrupt

PO

RwW

0x0

Port E O interrupt enable
1b: enabled interrupt
Ob: disable interrupt
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11.1.11. GPIOEINTF

Register 11-10. GPIOEINTF (GPIO Port E Interrupt Flag, 0x4009 0028)

BIT NAME

ACCESS

RESET

DESCRIPTION

31:8 Reserved

RO

0x0

Reserved

7 P7

RwW

0x0

Port E 7 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port E 6 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

RwW

0x0

Port E 5 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

RwW

0x0

Port E 4 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port E 3 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port E 2 interrupt
1b: interrupt pending, clear with write to 1b
0Ob: no interrupt pending

RwW

0x0

Port E 1 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

RwW

0x0

Port E 0 interrupt
1b: interrupt pending, clear with write to 1b
0b: no interrupt pending

11.1.12. GPIOEINTM

Register 11-11. GPIOEINTM (GPIO Port E Interrupt Mask, 0x4009 002C)

BIT NAME

ACCESS

RESET

DESCRIPTION

31:8 Reserved

RO

0x0

Reserved

7 P7

RwW

0x0

Port E 7 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port E 6 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port E 5 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port E 4 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port E 3 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask

RwW

0x0

Port E 2 interrupt mask
1b: enable interrupt mask
Ob: disable interrupt mask
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BIT NAME ACCESS RESET DESCRIPTION
Port E 1 interrupt mask
1 P1 RW 0x0 1b: enable interrupt mask
Ob: disable interrupt mask
Port E 0 interrupt mask
0 PO RW 0x0 1b: enable interrupt mask
Ob: disable interrupt mask
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11.2. Details of Operation
11.2.1. Block Diagram

Figure 11-1. GPIO Port E

PE0.7,x=0.7
INTERRUPT
GPIOEINTPEXINT
GPIOEINTEN PEXINTEN
INPUT
GPIOEINTPPEXINTP
PEX
[ GPIOEIPEXI | [—H{ | GPIOEINTM.PEXINTM » NVIC |
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D-PEREx2
D-PEREx3

PEx

[APERExs [ B

GPIOEPSEL.PEXSEL|

GPIOEDS.PEXDS
GPIOEOE.PEXOE
(‘%‘ OUTPUT

[ GPIOEORDN.PEXRDN [ GPIOEO.PEXO |

D-PEREXx1
D-PEREx2
D-PEREx3

11.2.2. Configuration
Following blocks need to be configured for correct use of the GPIO E:

* Nested Vectored Interrupt Controller (NVIC)

+ SPI
+ 12C
«  UART

11.2.3. GPIO E Block

The GPIO E block consists of up to 8 general purpose input output (GPIO). Each GPIO has interrupt
capabilities, weak pull-up or pull-down, programmable output drive strength, High-Z output operation.

11.2.4. Input

The input state of GPIOE can be monitored with GPIOEIN.Px. The input state can be monitored regardless of
the peripheral select setting GPIOEPSEL.

11.2.5. Output and Output Enable
When GPIOEOUTEN.Pxis enabled, the output state is controlled by GPIOEOUT.Px.

When GPIOEOUTEN.Px is disabled, the output is in High-Z state.

11.2.6. Output Drive Strength

The output drive strength can be adjusted using GPIOEDS to meet application needs. Set GPIOEDS.Px to
enable high current drive strength, reset to enable low current drive strength.

11.2.7. Weak Pull Up and Pull Down

Independent from the output settings, weak pull up can be enabled with GPIOEPU and weak pull down can be
enabled with GPIOPD.
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NOTE:

GPIOEPU.Pxor GPIOEPD.Px should never be enabled at the same time for a single GPIO. If switching from
weak pull-up to weak pull-down is required, disable weak pull-up first before enablle weak pull-down and vice
versa.

11.2.8. Peripheral Select

Each GPIO is connected to up to 4 digital peripherals, selectable with GPIOEPSEL. When a different function
than 10 is selected the input state can still be read with GPIOEIN and the pull-up and pull-down is still
controllable.

11.2.9. Interrupt

The interrupt for each GPIO can be enabled with GPIOEINTE. The interrupt can be configured to be rising
signal edge or falling signal edge using GPIOEINTP. The state of the interrupt can be read from GPIOEINTF.
The individual interrupt bits can be cleared by writing to 1.

When the GPIO interrupts are enabled for the first time after device start-up, it may be in an uncertain state and
generate an interrupt. To avoid this the GPIOEINTM mask bit need to be set before enabled interrupt bits.

To allow interrupt to be recognized by the CPU the GPIO interrupt need also be enabled in the NVIC.

-107 - Rev 16-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5250 User Guide

Power Application Controller

12. TIMER A

12.1. Register
12.1.1. Register Map
Table 12-1. Timer A Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
Timer A
0x400D 0000 TACTL Timer A control 0x0000 0000
0x400D 0004 TAPRD Timer A period 0x0000 0000
0x400D 0008 TACTR Timer A counter 0x0000 0000
Timer A PWMA Capture and Compare
0x400D 0040 TACCTRLO Timer A capture and compare 0 control 0x0000 0000
0x400D 0044 TACTRO Timer A counter 0 0x0000 0000
0x400D 0048 TACCTRLA1 Timer A capture and compare 1 control 0x0000 0000
0x400D 004C TACTR1 Timer A counter 1 0x0000 0000
0x400D 0050 TACCTRL2 Timer A capture and compare 2 control 0x0000 0000
0x400D 0054 TACTR2 Timer A counter 2 0x0000 0000
0x400D 0058 TACCTRL3 Timer A capture and compare 3 control 0x0000 0000
0x400D 005C TACTR3 Timer A counter 3 0x0000 0000
0x400D 0060 TACCTRL4 Timer A capture and compare 4 control 0x0000 0000
0x400D 0064 TACTR4 Timer A counter 4 0x0000 0000
0x400D 0068 TACCTRLS Timer A capture and compare 5 control 0x0000 0000
0x400D 006C TACTR5 Timer A counter 5 0x0000 0000
0x400D 0070 TACCTRL6 Timer A capture and compare 6 control 0x0000 0000
0x400D 0074 TACTR6 Timer A counter 6 0x0000 0000
0x400D 0078 TACCTRL7 Timer A capture and compare 7 control 0x0000 0000
0x400D 007C TACTR7 Timer A counter 7 0x0000 0000
Timer A Dead Time Generator
0x400D 00AO DTGAOCTL Timer A dead time generator 0 control 0x0000 0080
0x400D 00A4 DTGAOLED Timer A dead time generator 0 leading edge delay 0x0000 0000
0x400D 00A8 DTGAOTED Timer A dead time generator 0 trailing edge delay 0x0000 0000
0x400D 00BO DTGA1CTL Timer A dead time generator 1 control 0x0000 0080
0x400D 00B4 DTGA1LED Timer A dead time generator 1 leading edge delay 0x0000 0000
0x400D 00B8 DTGA1TED Timer A dead time generator 1 trailing edge delay 0x0000 0000
0x400D 00CO DTGA2CTL Timer A dead time generator 2 control 0x0000 0080
0x400D 00C4 DTGA2LED Timer A dead time generator 2 leading edge delay 0x0000 0000
0x400D 00C8 DTGA2TED Timer A dead time generator 2 trailing edge delay 0x0000 0000
0x400D 00DO DTGA3CTL Timer A dead time generator 3 control 0x0000 0080
0x400D 00D4 DTGA3LED Timer A dead time generator 3 leading edge delay 0x0000 0000
0x400D 00D8 DTGA3TED Timer A dead time generator 3 trailing edge delay 0x0000 0000
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12.1.2. TACTL
Register 12-1. TACTL (Timer A Control, 0x400D 0000)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:14

Reserved

RO

0x0

Reserved

13

DTGCLK

Rw

0x0

DTGAX clock select
1b: DTGAX use clock after TACTL.CLKDIV
Ob: DTGAX use clock selected by TACTL.CLK

12

SYNC

Rw

0x0

Timer B synchronization
1b: Synchronize Timer A, enable SYNC_IN

Ob: Do not synchronize Timer A, disabled SYNC_IN

11:10

MODE

RwW

0x0

Timer A Mode
11b: reserved
10b: up / down
01b: up
00b: disabled

CLK

RwW

0x0

Timer A clock input source
1b: ACLK
Ob: HCLK

8:6

CLKDIV

RwW

0x0

Timer A input clock divider

111b: /128

110b: / 64

101b: /32

100b: /16

011b: /8

010b: /4

001b: /2

000b: /1

INTEN

RwW

0x0

Timer A interrupt enable
1b: enable Timer A interrupt
Ob: disable Timer A interrupt

INT

RwW

0x0

Timer A interrupt
1b: interrupt, clear by write 1b
Ob: no interrupt

SS

RwW

0x0

Timer A single shot
1b: single shot mode
Ob: continuous timer mode

CLR

RwW

0x0

Timer A clear
1b: Clear Timer A, hold Timer A in reset and set SYNC_OUT
Ob: Do not clear timer and clear SYNC_OUT

Reserved

RO

0x0

Reserved

PRDL

RwW

0x0

Timer A TAPRD update

1b: Latch new TAPRD value when timer A counting down, TACTR value =
0x1 and TACTL.MODE = 10b

Ob: Latch new TAPRD value when timer A counting up and TACTR value =
TAPRD - Ox1.

12.1.3. TAPRD
Register 12-2. TAPRD (Timer A Period, 0x400D 0004)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:16

Reserved

RO

0

Reserved

15:0

PERIOD

RwW

0x0

Timer A period value
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12.1.4. TACTR
Register 12-3. TACTR (Timer A Counter, 0x400D 0008)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CTR RO 0x0 Current Timer A counter value

12.1.5. TACCOCTRL

Register 12-4. TACCOCTRL (Timer A PWMAO Capture and Compare Control, 0x400D 0040)
BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved

Capture and compare mode
4 CCMODE RW 0x0 1b: Capture mode PWMAQO input
Ob: Compare mode PWMAQ output

Capture and compare interrupt enable
3 CCINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt

Capture and compare interrupt
2 CCINT RW 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected

Capture mode edge detect PWMAO
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition
01b: low to high transition only
00b: high to low transition only

12.1.6. TACCOCTR

Register 12-5. TACCOCTR (Timer A PWMAO Capture and Compare Counter, 0x400D 0044)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved

Counter value for PWMAO compare mode or counter value for PWMAO

15:0 CCCTR RwW 0x0
capture mode

12.1.7. TACC1CTRL
Register 12-6. TACC1CTRL (Timer A PWMA1 Capture and Compare Control, 0x400D 0048)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved

Capture and compare mode
4 CCMODE RwW 0x0 1b: Capture mode PWMAT1 input
Ob: Compare mode PWMA1 output

Capture and compare interrupt enable
3 CCINTEN RwW 0x0 1b: enable interrupt
Ob: disable interrupt

Capture and compare interrupt
2 CCINT RwW 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected
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BIT NAME ACCESS RESET DESCRIPTION
Capture mode edge detect PWMA1
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition

01b: low to high transition only
00b: high to low transition only

12.1.8. TACCI1CTR
Register 12-7. TACC1CTR (Timer A PWMA1 Capture and Compare Counter, 0x400D 004C)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PIWMA1 compare mode or counter value for PWMA1

capture mode

12.1.9. TACC2CTRL

Register 12-8. TACC2CTRL (Timer A PWMA2 Capture and Compare Control, 0x400D 0050)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved
Capture and compare mode
4 CCMODE RwW 0x0 1b: Capture mode PWMA2 input
Ob: Compare mode PWMA2 output
Capture and compare interrupt enable
3 CCINTEN RwW 0x0 1b: enable interrupt
Ob: disable interrupt
Capture and compare interrupt
2 CCINT RwW 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected
Capture mode edge detect PWMA2
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition

01b: low to high transition only
00b: high to low transition only

12.1.10. TACC2CTR

Register 12-9. TACC2CTR (Timer A PWMA2 Capture and Compare Counter, 0x400D 0054)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PWMA2 compare mode or counter value for PWMA2

capture mode

12.1.11. TACC3CTRL

Register 12-10. TACC3CTRL (Timer A PWMAS3 Capture and Compare Control, 0x400D 0058)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved
Capture and compare mode
4 CCMODE RW 0x0 1b: Capture mode PWMAS input

Ob: Compare mode PWMAS3 output
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BIT

NAME

ACCESS

RESET

DESCRIPTION

CCINTEN

RwW

0x0

Capture and compare interrupt enable
1b: enable interrupt
Ob: disable interrupt

CCINT

RwW

0x0

Capture and compare interrupt
1b: interrupt, clear by write 1b
Ob: no interrupt detected

1:0

CCEDG

RwW

0x0

Capture mode edge detect PWMA3
11b: reserved
10b: high to low transition and low to high transition
01b: low to high transition only
00b: high to low transition only

12.1.12. TACC3CTR

Register 12-11. TACC3CTR (Timer A PWMA3 Capture and Compare Counter, 0x400D 005C)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PWMA3 compare mode or counter value for PWMA3

capture mode

12.1.13. TACC4CTRL

Register 12-12. TACC4CTRL (Timer A PWMA4 Capture and Compare Control, 0x400D 0060)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved
Capture and compare mode
4 CCMODE RwW 0x0 1b: Capture mode PWMA4 input
Ob: Compare mode PWMA4 output
Capture and compare interrupt enable
3 CCINTEN RwW 0x0 1b: enable interrupt
Ob: disable interrupt
Capture and compare interrupt
2 CCINT RwW 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected
Capture mode edge detect PWMA4
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition

01b: low to high transition only
00b: high to low transition only

12.1.14. TACC4CTR

Register 12-13. TACC4CTR (Timer A PWMA4 Capture and Compare Counter, 0x400D 0064)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PWMA4 compare mode or counter value for PWMA4

capture mode
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12.1.15. TACC5CTRL
Register 12-14. TACC5CTRL (Timer A PWMAS5 Capture and Compare Control, 0x400D 0068)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved

Capture and compare mode
4 CCMODE RW 0x0 1b: Capture mode PWMAS5 input
Ob: Compare mode PWMADS5 output

Capture and compare interrupt enable
3 CCINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt

Capture and compare interrupt
2 CCINT RW 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected

Capture mode edge detect PWMA5
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition
01b: low to high transition only
00b: high to low transition only

12.1.16. TACC5CTR
Register 12-15. TACC5CTR (Timer A PWMAS5 Capture and Compare Counter, 0x400D 006C)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved

Counter value for PIWMAS compare mode or counter value for PWMAS

15:0 CCCTR RW 0x0
capture mode

12.1.17. TACC6CTRL

Register 12-16. TACC6CTRL (Timer A PWMAG6 Capture and Compare Control, 0x400D 0070)
BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved

Capture and compare mode
4 CCMODE RwW 0x0 1b: Capture mode PWMAG input
Ob: Compare mode PWMAGB output

Capture and compare interrupt enable
3 CCINTEN RwW 0x0 1b: enable interrupt
Ob: disable interrupt

Capture and compare interrupt
2 CCINT RwW 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected

Capture mode edge detect PWMAG
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition
01b: low to high transition only
00b: high to low transition only
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12.1.18. TACC6CTR
Register 12-17. TACC6CTR (Timer A PWMAG6 Capture and Compare Counter, 0x400D 0074)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved

Counter value for PWMAG6 compare mode or counter value for PWMAG

15:0 CCCTR RwW 0x0
capture mode

12.1.19. TACC7CTRL

Register 12-18. TACC7CTRL (Timer A PWMA7 Capture and Compare Control, 0x400D 0078)
BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved

Capture and compare mode
4 CCMODE RwW 0x0 1b: Capture mode PWMAY input
Ob: Compare mode PWMAY output

Capture and compare interrupt enable
3 CCINTEN RwW 0x0 1b: enable interrupt
Ob: disable interrupt

Capture and compare interrupt
2 CCINT RwW 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected

Capture mode edge detect PWMA7
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition
01b: low to high transition only
00b: high to low transition only

12.1.20. TACC7CTR

Register 12-19. TACC7CTR (Timer A PWMA7 Capture and Compare Counter, 0x400D 007C)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved

Counter value for PIWMA7 compare mode or counter value for PWMA7
capture mode

15:0 CCCTR RwW 0x0

12.1.21. DTGAOCTL
Register 12-20. DTGAOCTL (Timer A Dead Time Generator 0 Control, 0x400D 00A0)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

Bypass dead time generator
1b: DTGAO bypass active, DTGAOLS = PWMAO, DTGAOHS = PWMA4

7 BYPASS RW 0xi Ob: DTGAO bypass inactive, dead time inserted to DTGAOLS and
DTGAOHS, DTGAOLS = PWMA4, DTGAOHS = PWMA4
One Time Preservation
6 OTP RW 0x0 1b: DTGAOHS high time is same as PWMAA4 hightime and is shifted by

DTGAOLED
Ob: DTGAOHS high time is reduced by DTGAOLED

Invert DTGAOHS output signal
5 INVHS RW 0x0 1b: invert DTGAOHS
Ob: do not invert DTGAOHS
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BIT NAME ACCESS RESET DESCRIPTION
Invert DTGAOLS output signal
4 INVLS RW 0x0 1b: invert DTGAOLS
0b: do not invert DTGAOLS
3.0 Reserved RO 0x0 Reserved

12.1.22. DTGAOLED

Register 12-21. DTGAOLED (Timer A Dead Time Generator 0 Leading Edge Delay, 0x400D 00A4)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
. Counter value DTGAO leading edge dead time in clock cycles defined by
10 LED RW 0x0 | TACTL.DTGCLK

12.1.23. DTGAOTED

Register 12-22. DTGAOTED (Timer A Dead Time Generator 0 Trailing Edge Delay, 0x400D 00A8)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
. Counter value DTGAO trailing edge dead time in clock cycles defined by
11:0 TED RW 00 | TACTL.DTGCLK

12.1.24. DTGA1CTL

Register 12-23. DTGA1CTL (Timer A Dead Time Generator 1 Control, 0x400D 00B0)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved

BYPASS

RwW

0x1

Bypass dead time generator
1b: DTGA1 bypass active, DTGA1LS = PWMA1, DTGA1HS = PWMAS5
Ob: DTGAT1 bypass inactive, dead time inserted to DTGA1LS and
DTGA1HS, DTGA1LS = PWMA5, DTGA1THS = PWMAS5

OTP

RwW

0x0

One Time Preservation
1b: DTGA1HS high time is same as PWMAS5 hightime and is shifted by
DTGA1LED
Ob: DTGA1HS high time is reduced by DTGA1LED

INVHS

RwW

0x0

Invert DTGA1THS output signal
1b: invert DTGA1HS
Ob: do not invert DTGA1THS

INVLS

RwW

0x0

Invert DTGA1LS output signal
1b: invert DTGA1LS
Ob: do not invert DTGA1LS

3:.0

Reserved

RO

0x0

Reserved

12.1.25. DTGA1LED

Register 12-24. DTGA1LED (Timer A Dead Time Generator 1 Leading Edge Delay, 0x400D 00B4)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
. Counter value DTGA1 leading edge dead time in clock cycles defined by
110 LED RW 0 | TACTL.DTGCLK
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12.1.26. DTGA1TED

Register 12-25. DTGA1TED (Timer A Dead Time Generator 1 Trailing Edge Delay, 0x400D 00B8)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
. Counter value DTGA1 trailing edge dead time in clock cycles defined by
110 TED RW 0x0 TACTL.DTGCLK

12.1.27. DTGA2CTL

Register 12-26. DTGA2CTL (Timer A Dead Time Generator 2 Control, 0x400D 00C0)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved

BYPASS

RwW

0x1

Bypass dead time generator
1b: DTGA2 bypass active, DTGA2LS = PWMA2, DTGA2HS = PWMAG6
Ob: DTGA2 bypass inactive, dead time inserted to DTGA2LS and
DTGA2HS, DTGA2LS = PWMAG, DTGA2HS = PWMAG

OTP

RwW

0x0

One Time Preservation
1b: DTGA2HS high time is same as PWMAG hightime and is shifted by
DTGA2LED
Ob: DTGA2HS high time is reduced by DTGA2LED

INVHS

Rw

0x0

Invert DTGA2HS output signal
1b: invert DTGA2HS
0b: do not invert DTGA2HS

INVLS

Rw

0x0

Invert DTGAZ2LS output signal
1b: invert DTGA2LS
0b: do not invert DTGA2LS

3:.0

Reserved

RO

0x0

Reserved

12.1.28. DTGA2LED

Register 12-27. DTGA2LED (Timer A Dead Time Generator 2 Leading Edge Delay, 0x400D 00C4)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
. Counter value DTGAZ2 leading edge dead time in clock cycles defined by
10 LED RW 0x0 | TACTL.DTGCLK

12.1.29. DTGA2TED

Register 12-28. DTGA2TED (Timer A Dead Time Generator 2 Trailing Edge Delay, 0x400D 00C8)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
. Counter value DTGAZ2 trailing edge dead time in clock cycles defined by
10 TED RW 0x0 TACTL.DTGCLK
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12.1.30. DTGA3CTL

Register 12-29. DTGA3CTL (Timer A Dead Time Generator 3 Control, 0x400D 00D0)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved RO 0x0 Reserved

Bypass dead time generator
1b: DTGAS3 bypass active, DTGA3LS = PWMA3, DTGA3HS = PWMA7

7 BYPASS RW 0x1 Ob: DTGA3 bypass inactive, dead time inserted to DTGA3LS and
DTGA3HS, DTGA3LS = PWMA7, DTGA1THS = PWMA7
One Time Preservation
6 oTP RW 0x0 1b: DTGA3HS high time is same as PWMAZ7 high time and is shifted by

DTGAS3LED
Ob: DTGA3HS high time is reduced by DTGA3LED

Invert DTGA3HS output signal
5 INVHS RW 0x0 1b: invert DTGA3HS
Ob: do not invert DTGA3HS

Invert DTGAS3LS output signal

4 INVLS RW 0x0 1b: invert DTGA3LS
Ob: do not invert DTGA3LS
3:0 Reserved RO 0x0 Reserved

12.1.31. DTGA3LED
Register 12-30. DTGA3LED (Timer A Dead Time Generator 3 Leading Edge Delay, 0x400D 00D4)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
. Counter value DTGA3 leading edge dead time in clock cycles defined by
11:0 LED RW 0 |TACTLDTGCLK

12.1.32. DTGA3TED

Register 12-31. DTGA3TED (Timer A Dead Time Generator 3 Trailing Edge Delay, 0x400D 00D8)
BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved

Counter value DTGAB3 trailing edge dead time in clock cycles defined by

11:0 TED RW X0 |tAcTLDTGCLK
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12.2. Details of Operation
12.2.1. Block Diagram

Figure 12-1. Timer A
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1 »
{-+{ 1[0 Controller |
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12.2.2. Configuration
Following blocks need to be configured for correct use of the Timer A:

*  Clock Control System (CCS)

* Nested Vectored Interrupt Controller (NVIC)
* |/O Controller

*  Gate Driver

»  Auto sequencing controller (ASC)

e TimerB
e TimerC
e TimerD

12.2.3. Timer A Block

The timer A block consist of a 16-bit timer with up mode or up/down mode with 8 PWM/capture units and 4
dead-time generator units.

12.2.4. Timer

Once enabled the timer counts up to the Timer A period value TAPRD. The TAPRD register can be written to
while the timer is running, the new TAPRD value will be latched when the counter reaches old TAPRD value in
up mode. In up/down mode there is the option to latch the new TAPRD value when counter counts back to zero.
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TACTL.PRDL configures when the timer will be updated with the new TAPRD value in up/down mode.

The current timer value is accessible with the timer A counter value register TACTR.

12.2.5. Register update

The TAPRD, TACCxCTR register can be written to while the timer is running, the new TAPRD, TACCxCTR
value will be latched when the counter reaches old TAPRD value in up mode. In up/down mode there is the
option to latch the new TAPRD, TACCxCTR values when counter counts back to zero. TACTL.PRDL configures
when the timer will be updated with the new TAPRD, TACCxCTR value in up/down mode.

12.2.6. Timer Modes
The timer supports 3 modes of operation: disabled, up and up/down using TACTL.MODE.

By default, the timer mode is disabled. When the timer is disabled, the timer counter does not increment or
decrement. If the timer is disabled when previously in up or up/down mode, then the timer counter stops where it
is. If the timer is re-enabled by putting it back into up or up/down modes, then the counter continues from the
point at which it was disabled. To reset the current counter value TACTR to zero use TACTL.CLR.

In up mode, the timer starts counting from 0 up to the value of TAPRD. When the timer counter reaches the
value of TAPRD, then the timer counter is reset to a value of 0.This mode is typically used for timed events or
edge-aligned PWM output.

In up/down mode, the timer starts counting from 0 up to the value of TAPRD, and then back down to a value of
0. This timer mode is typically used for center-aligned PWM output. It can also be used for timed events, and will
allow a longer timer range due to the fact it counts up and down

12.2.7. Single Shot Mode

The timer can be configured to run either once or continuously.

When the timer is configured in single shot mode using TACTL.SS the timer will only count to TAPRD value and
stops in up mode. In up/down mode the timer will count to TAPRD and back to zero only once.

To start the timer in single-shot mode, TACTL.SS must be set. The timer will start when TACTL.CLR is set. To
re-start a single-shot timer, TACTL.CLR must be reset, and then set again.

12.2.8. Input Clock And Pre-Scaler

The timer can be configured to use HCLK or ACLK using TACTL.CLK. The input clock for the can be divided
further down from /1 to /128 using the TACTL.CLKDIV.

12.2.9. Timer Synchronization

The Timer A, B, C, D in the system have the ability to have synchronization between them. Each timer has a
synchronization in signal (SYNC_IN) and the synchronization out signal (SYNC_OUT).

Timer A can be synchronized with Timer B, C, and D with timer A as master.

The timer asserts the SYNC_OUT pulse when the TACTL.CLR bit is set and de-asserts the SYNC_OUT pulse
when the TACTL.CLR bit is cleared.

Each timer B, C, or D that need to be synchronized as slave with master timer A need to set the TXCTL.SYNC
bit. If this is bit is not set, then the sync_in signal is ignored and the timer operates independently.

When the TXxCTL.SYNC bit is set and the SYNC_IN signal is asserted, the timer clears the timer counter. The
timer counter is also cleared anytime the TxCTL.CLR bit is set to a 1. When the TxCTL.SYNC bit is set and the
SYNC_IN signal is de-asserted and the timer mode is either up or up/down, then the timer will start counting.
The timer will not start counting when the mode is set to up or up/down unless the SYNC_IN signal is de-
asserted when TxCTL.SYNC is set.
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NOTE:

In order for this feature to work correctly, all timers that are synchronized must be set to the same mode (up or
up/down), with the same timer pre-scaler, timer clock input and timer period.

To enable synchronized timers, the following steps should be followed:

1. All slave timers B, C, or D are configured with the selected timer input clock, timer pre-scaler, timer
period and set the TXCTL.SYNC bit. The timer should still be set to disabled at this point.

2. The master timer A is configured with the same timer input clock, timer pre-scaler, timer period and sets
the TxCTL.CLR bit. This should clear all timer counters of the master and slave timers.

The slave timers set the timer mode to the desired state (either up or up/down).

The master timer sets the timer mode to either up or up/down and clears the TACTL.CLR bit. This
should start the master and all slave timers simultaneously based on the selected timer clock input.

5. Once configured as above, all timers can be disabled by the master setting TACTL.CLR signal, to
assert the SYNC_OUT signal. The timers can be re-enabled by clearing the TACTL.CLR bit, which de-
asserts the SYNC_OUT signal.

12.2.10. PWM/Compare Units

Timer A supports up to 8 PWM/Capture units PWMAO to PWMA?7. Each PWM/Compare unit can be configured
independently in PWM mode or capture mode using TACCxCTL.CCMODE.

12.2.10.1. PWM Mode
The PWM mode is enabled with setting TACCxCTRL.CCMODE to 0.

The timer configuration allows either edge-aligned (timer in up mode) or center-aligned (timer in up/down mode)
modes of PWM operation.

In both edge-aligned and center-aligned modes of operation, the timer block outputs a PWM waveform that
starts out high at a TACTR value of 0 and then transitions to low when TACTR counts up to TACCxCTR
compare value.

To configure a duty cycle of 0%, the TACCxCTR should be set to 0; to configure a duty cycle of 100%, the
TACCxCTR value should be set to a value greater than or equal to TAPRD.

The polarity of the timer PWM outputs are not configurable. Adjustments to the polarity of the PWM outputs may
be adjusted in the Dead-Time Generator (DTG) unit connected to the timer peripheral for each output
independently.
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Figure 12-2. PWMA[x] and PWMA[x+4] Example Using Timer A Up Mode and Up/Down Mode
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12.2.10.2. Capture Mode

The Capture mode is enabled with setting TACCxCTRL.CCMODE to 1. The trip condition for capture mode can
be configured using TACCxCTRL.CCEDGE, high-to-low signal edge transition, low-to-high signal edge
transition or both.

When trip condition is detected the actual TACTR value is copied into TACCxCTR.

Figure 12-3. CA[x] and CA[x+4] Capture Example
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12.2.11. Timer and PWM/Capture Interrupt
The timer may generate interrupt based on the base timer wrap, or when a capture and compare event occurs.

In the base timer both up and up/down timer modes allow an interrupt to be generated when the count reaches
0. Each time the count reaches zero, the TACTL.INT interrupt flag is set. If the interrupt is enabled using the
TACTL.INTEN, then the Timer IRQ signal will be asserted to the CPU. The interrupt flag may be cleared by
writing a 1 to the TACTL.INT interrupt flag bit.

In the capture and compare PWM units, each time a compare threshold is reached or each time a capture event
is detected the TACCxCTL.CCINT bit will be set for that particular timer unit. If the interrupt is enabled via the
TACCxCTRL.CCINTEN, then the Timer IRQ signal will be asserted to the CPU. The interrupt flag may be
cleared by writing a 1 to the TACCxCTRL.CCINT interrupt flag bit.

The timer IRQ signal will be asserted if any of the timer interrupt flags TACTL.INT or TACCxCTRL.CCINT are
set. The Timer IRQ signal will be de-asserted when all of the timer interrupt flags are cleared.
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12.2.12. Dead-Time Generator
The dead-time generator can be configured to introduce dead-time for a complementary PWM output. The Timer

A block supports up to 4 dead time generators.
12.2.12.1. Dead Time Input Clock Selection
The clock source for the DTGAXx can be selected using TACTL.DTGCLK.

Clear TACTL.DTGCLK to 0 to use clock source selected by TACTL.CLK directly to use higher resolution for
dead time insertion.

Set TACTL.DTGCLK to 1 to use divided clock source selected by TACTL.CLK and TACTL.CLKDIV divider to
use the same dead time resolution as Timer A.

12.2.12.2. Dead Time Range

The resolution for leading edge and trailing edge dead time is 12bits. Leading and trailing edge can be set
independently for each DTG using DTGAXLED and DTGAXTED.

12.2.12.3. Bypass Mode
Set DTGAXCTL.BYPASS to 0 to enable dead time insertion.

Set DTGAxCTL.BYPASS to 1 to enable bypass mode, no deadtime is inserted, PWMA[x+4] is routed to
DTGAxXHS and PWMAX is routed to DTGAXLS.

The DTGAXHS and DTGAXLS signals can be inverted in bypass mode.

Figure 12-4. DTGAx Bypass Example

PWMA[x+4] '

|
: tonPWM[x+4] : :
PWMAX ___| 1
:“ " ' ;: E
DTGAXHS __| L '
i‘_ tonPWM[x+4]
DTGAXS __| ]
,< t >

onPWMx

12.2.12.4. Inverting PWM Signal

The DTG output signals DTGAxHS and DTGAXLS can be inverted independently.
Set DTGAXCTL.INVHS to invert DTGAXHS signal.

Set DTGAXCTL.INVLS to invert DTGAXLS signal.
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Figure 12-5. DTGAx Bypass and Inverting LS Example
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12.2.12.5. Dead Time Insertion

Set DTGAXCTL.BYPASS to 0 to enable dead time insertion. In dead time insertion mode only PWM][x+4] signal
is used to generate DTGAXHS and DTGAXLS. PWMA|Xx] signal is ignored and can be used for other purposes.

Set DTGAXLED for desired leading-edge and DTGAXTED for desired trailing edge in clock-cycles defined by
TACTL.DTGCLK clock source

NOTE:

In dead time insertion mode the DTGAXLS signal is automatically inverted compared to PWMA[x+4] signal. Set
DTGAXCTL.INVLS to O, if this is desired behavior.

Figure 12-6. DTGAx LED and TED Example

DTGAXLED —b——i¢~ ——« DTGAXTED

PWMA[x+4] [ ¢ [
H H tanPWMA[nA] H H H
PWMAX
DTGAxXHS : : |
E E<_ tunPWMA[x]- LED _h: E E
DTGAXLS : :

12.2.12.6. Dead Time Insertion with On Time Preservation

Set DTGAXCTL.OTP to 1 to enable on time preservation. In this mode the DTGAXHS is same as PWM[x+4] on
time.

NOTE:

In dead time insertion mode the DTGAXLS signal is automatically inverted compared to PWMA[x+4] signal. Set
DTGAXCTL.INVLS to O, if this is desired behavior.
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Figure 12-7. DTGAx LED and TED with On Time Preservation Example
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12.2.13. PWM Output and Capture Input Pin Selection

Each of the DTGAXxHS, DTGAXLS outputs, and CAx inputs can be routed to different I/Os, allowing great
flexibility in pin assignments.

In capture mode only one I/O should be enabled as input to the capture. If more than one pin input is enabled,
the capture might not work properly.

Note:
Not all pins are available pending package option, consult data sheet for available pins and signals.

Table 12-2. Timer A Signal to Pin Mapping

PWM CAPTURE DEADTIME PINS
PWMAO CAO DTGAOLS PAO
PWMA1 CA1 DTGA1LS PA1
PWMA2 CA2 DTGA2LS PA2
PWMA3 CA3 DTGA3LS PA3, PD2
PWMA4 CA4 DTGAOHS PA3, PAG, PD2
PWMAS5 CA5 DTGA1THS PA4, PA7, PD3, PD5
PWMAG CA6 DTGA2HS PAS5, PD7
PWMA7 CA7 DTGA3HS PA7, PD6, PD3
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13. TIMER B

13.1. Register
13.1.1. Register Map
Table 13-1. Timer B Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
Timer B
0x400E 0000 TBCTL Timer B control 0x0000 0000
0x400E 0004 TBPRD Timer B period 0x0000 0000
0x400E 0008 TBCTR Timer B counter 0x0000 0000

Timer B PWMB Capture and Compare

0x400E 0040 TBCCTRLO Timer B capture and compare 0 control 0x0000 0000
0x400E 0044 TBCTRO Timer B counter 0 0x0000 0000
0x400E 0048 TBCCTRL1 Timer B capture and compare 1 control 0x0000 0000
0x400E 004C TBCTR1 Timer B counter 1 0x0000 0000
0x400E 0050 TBCCTRL2 Timer B capture and compare 2 control 0x0000 0000
0x400E 0054 TBCTR2 Timer B counter 2 0x0000 0000
0x400E 0058 TBCCTRL3 Timer B capture and compare 3 control 0x0000 0000
0x400E 005C TBCTR3 Timer B counter 3 0x0000 0000

Timer B Dead Time Generator

0x400E 00AO0 DTGBOCTL Timer B dead time generator 0 control 0x0000 0080

0x400E 00A4 DTGBOLED Timer B dead time generator 0 leading edge delay 0x0000 0000

0x400E 00A8 DTGBOTED Timer B dead time generator 0 trailing edge delay 0x0000 0000
13.1.2. TBCTL
Register 13-1. TBCTL (Timer B Control, 0x400E 0000)

BIT NAME ACCESS RESET DESCRIPTION

31:14 Reserved RO 0x0 Reserved
DTGBXx clock select
13 DTGCLK RW 0x0 1b: DTGBx use clock after TBCTL.CLKDIV

Ob: DTGBXx use clock selected by TBCTL.CLK

Timer B synchronization
12 SYNC RwW 0x0 1b: Synchronize Timer B, enable SYNC_IN
Ob: Do not synchronize Timer B, disabled SYNC_IN

Timer B Mode
11b: reserved
11:10 MODE RW 0x0 10b: up / down

01b: up
00b: disabled

Timer B clock input source
9 CLK RW 0x0 1b: ACLK
Ob: HCLK
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BIT NAME ACCESS RESET DESCRIPTION
Timer B input clock divider
111b: /128
110b: / 64
101b: /32
8:6 CLKDIV RW 0x0 100b: /16
011b: /8
010b: /4
001b: /2
000b: /1
Timer B interrupt enable
5 INTEN RW 0x0 1b: enable Timer B interrupt
Ob: disable Timer B interrupt
Timer B interrupt
4 INT RwW1C 0x0 1b: interrupt, clear by write 1b
0Ob: no interrupt
Timer B single shot
3 SS RW 0x0 1b: single shot mode
Ob: continuous timer mode
Timer B clear
2 CLR RW 0x0 1b: Clear Timer B, hold Timer B in reset and set SYNC_OUT
Ob: Do not clear Timer and clear SYNC_OUT
1 Reserved RO 0x0 Reserved
Timer B TBPRD update
1b: Latch new TBPRD value when Timer B counting down, TBCTR value =
0 PRDL RW 0x0 0x1 and TBCTL.MODE = 10b
Ob: Latch new TBPRD value when Timer B counting up and TBCTR value =
TBPRD — 0x1.
13.1.3. TBPRD
Register 13-2. TBPRD (Timer B Period, 0x400E 0004)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0 Reserved
15:0 PERIOD RW 0x0 Timer B period value
13.1.4. TBCTR
Register 13-3. TBCTR (Timer B Counter, 0x400E 0008)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CTR RO 0x0 Current Timer B counter value

13.1.5. TBCCOCTRL

Register 13-4. TBCCOCTRL (Timer B PWMBO0 Capture and Compare Control, 0x400E 0040)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved
Capture and compare mode
4 CCMODE RW 0x0 1b: Capture mode PWMBO input

Ob: Compare mode PWMBO output
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BIT

NAME

ACCESS

RESET

DESCRIPTION

CCINTEN

RwW

0x0

Capture and compare interrupt enable
1b: enable interrupt
Ob: disable interrupt

CCINT

RW1C

0x0

Capture and compare interrupt
1b: interrupt, clear by write 1b
Ob: no interrupt detected

1:0

CCEDG

RwW

0x0

Capture mode edge detect PWMBO
11b: reserved
10b: high to low transition and low to high transition
01b: low to high transition only
00b: high to low transition only

13.1.6. TBCCOCTR
Register 13-5. TBCCOCTR (Timer B PWMBO0 Capture and Compare Counter, 0x400E 0044)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PWMBO compare mode or counter value for PWMBO

capture mode

13.1.7. TBCC1CTRL

Register 13-6. TBCC1CTRL (Timer B PWMB1 Capture and Compare Control, 0x400E 0048)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved
Capture and compare mode
4 CCMODE RwW 0x0 1b: Capture mode PWMB1 input
Ob: Compare mode PWMB1 output
Capture and compare interrupt enable
3 CCINTEN RwW 0x0 1b: enable interrupt
Ob: disable interrupt
Capture and compare interrupt
2 CCINT RwW1C 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected
Capture mode edge detect PWMB1
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition

01b: low to high transition only
00b: high to low transition only

13.1.8. TBCCI1CTR
Register 13-7. TBCC1CTR (Timer B PWMB1 Capture and Compare Counter, 0x400E 004C)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PWMB1 compare mode or counter value for PWMB1

capture mode
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13.1.9. TBCC2CTRL

Register 13-8. TBCC2CTRL (Timer B PWMB2 Capture and Compare Control, 0x400E 0050)
BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved

Capture and compare mode
4 CCMODE RW 0x0 1b: Capture mode PWMB?2 input
Ob: Compare mode PWMB2 output

Capture and compare interrupt enable
3 CCINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt

Capture and compare interrupt
2 CCINT RW1C 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected

Capture mode edge detect PWMB2
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition
01b: low to high transition only
00b: high to low transition only

13.1.10. TBCC2CTR

Register 13-9. TBCC2CTR (Timer B PWMB2 Capture and Compare Counter, 0x400E 0054)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved

Counter value for PWMB2 compare mode or counter value for PWMB2

15:0 CCCTR RW 0x0
capture mode

13.1.11. TBCC3CTRL

Register 13-10. TBCC3CTRL (Timer B PWMB3 Capture and Compare Control, 0x400E 0058)
BIT NAME ACCESS RESET DESCRIPTION

31:5 Reserved RO 0x0 Reserved

Capture and compare mode
4 CCMODE RwW 0x0 1b: Capture mode PWMB3 input
Ob: Compare mode PWMB3 output

Capture and compare interrupt enable
3 CCINTEN RwW 0x0 1b: enable interrupt
Ob: disable interrupt

Capture and compare interrupt
2 CCINT RwW1C 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected

Capture mode edge detect PWMB3
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition
01b: low to high transition only
00b: high to low transition only
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13.1.12. TBCC3CTR
Register 13-11. TBCC3CTR (Timer B PWMB3 Capture and Compare Counter, 0x400E 005C)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PWMB3 compare mode or counter value for PWMB3
capture mode

13.1.13. DTGBOCTL

Register 13-12. DTGBOCTL (Timer B Dead Time Generator 0 Control, 0x400E 00A0)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved

BYPASS

RwW

0x1

Bypass dead time generator
1b: DTGBO bypass active, DTGBOLS = PWMBO0, DTGBOHS = PWMB1
Ob: DTGBO bypass inactive, dead time inserted to DTGBOLS and
DTGBOHS, DTGBOLS = PWMB1, DTGBOHS = PWMB1

OTP

Rw

0x0

One Time Preservation
1b: DTGBOHS high time is same as PWMB1 high time and is shifted by
DTGBOLED
Ob: DTGBOHS high time is reduced by DTGBOLED

INVHS

RwW

0x0

Invert DTGBOHS output signal
1b: invert DTGBOHS
Ob: do not invert DTGBOHS

INVLS

RwW

0x0

Invert DTGBOLS output signal
1b: invert DTGBOLS
Ob: do not invert DTGBOLS

3.0

Reserved

RO

0x0

Reserved

13.1.14. DTGBOLED

Register 13-13. DTGBOLED (Timer B Dead Time Generator 0 Leading Edge Delay, 0x400E 00A4)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
. Counter value DTGBO leading edge dead time in clock cycles defined by
11:0 LED RW 0 |TBCTL.DTGCLK

13.1.15. DTGBOTED

Register 13-14. DTGBOTED (Timer B Dead Time Generator 0 Trailing Edge Delay, 0x400E 00AS8)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
. Counter value DTGBO trailing edge dead time in clock cycles defined by
10 TED RW 00 | 1BCTL.DTGCLK
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13.2. Details of Operation
13.2.1. Block Diagram

Figure 13-1. Timer B
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13.2.2. Configuration
Following blocks need to be configured for correct use of the Timer B:

*  Clock Control System (CCS)

* Nested Vectored Interrupt Controller (NVIC)
* 10 Controller

*  Gate Driver

* Auto sequencing controller (ASC)

e TimerA
e TimerC
e TimerD

13.2.3. Timer B Block

The timer B block consist of a 16-bit timer with up mode or up/down mode with 4 PWM/capture units and 1
dead-time generator unit.

13.2.4. Timer

Once enabled the timer counts up to the Timer B period value TBPRD. The TBPRD register can be written to
while the timer is running, the new TBPRD value will be latched when the counter reaches old TBPRD value in
up mode. In up/down mode there is the option to latch the new TBPRD value when counter counts back to zero.
TBCTL.PRDL configures when the timer will be updated with the new TBPRD value in up/down mode.
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The current timer value is accessible with the timer B counter value register TBCTR.

13.2.5. Register update

The TBPRD, TBCCxCTR register can be written to while the timer is running, the new TBPRD, TBCCxCTR
value will be latched when the counter reaches old TBPRD value in up mode. In up/down mode there is the
option to latch the new TBPRD, TBCCxCTR values when counter counts back to zero. TBCTL.PRDL
configures when the timer will be updated with the new TBPRD, TBCCxCTR value in up/down mode.

13.2.6. Timer Modes

The timer supports 3 modes of operation: disabled, up and up/down using TBCTL.MODE.

By default, the timer mode is disabled. When the timer is disabled, the timer counter does not increment or
decrement. If the timer is disabled when previously in up or up/down mode, then the timer counter stops where it

is. If the timer is re-enabled by putting it back into up or up/down modes, then the counter continues from the
point at which it was disabled. To reset the current counter value TBCTR to zero use TBCTL.CLR.

In up mode, the timer starts counting from 0 up to the value of TBPRD. When the timer counter reaches the
value of TBPRD, then the timer counter is reset to a value of 0.This mode is typically used for timed events or
edge-aligned PWM output.

In up/down mode, the timer starts counting from 0 up to the value of TBPRD, and then back down to a value of
0. This timer mode is typically used for center-aligned PWM output. It can also be used for timed events, and will
allow a longer timer range due to the fact it counts up and down.

13.2.7. Single Shot Mode
The timer can be configured to run either once or continuously.

When the timer is configured in single shot mode using TBCTL.SS the timer will only count to TBPRD value and
stops in up mode. In up/down mode the timer will count to TBPRD and back to zero only once.

To start the timer in single-shot mode, TBCTL.SS must be set. The timer will start when TBCTL.CLR is set. To
re-start a single-shot timer, TBCTL.CLR must be reset, and then set again.

13.2.8. Input Clock And Pre-Scaler

The timer can be configured to use HCLK or ACLK using TBCTL.CLK. The input clock for the can be divided
further down from /1 to /128 using the TBCTL.CLKDIV.

13.2.9. Timer Synchronization
The Timer A, B, C, D in the system have the ability to have synchronization between them. Each timer has a
synchronization in signal (SYNC_IN) and the synchronization out signal (SYNC_OUT).

Timer B can be synchronized with Timer C, and D with timer B as master. Timer B can be synchronized with
Timer A as slave.

The timer asserts the SYNC_OUT pulse when the TBCTL.CLR bit is set and de-asserts the SYNC_OUT pulse
when the TBCTL.CLR bit is cleared.

Each timer C, or D that need to be synchronized as slave with master timer B need to set the TxCTL.SYNC bit.
If this is bit is not set, then the sync_in signal is ignored and the timer operates independently.

When the TXCTL.SYNC bit is set and the SYNC_IN signal is asserted, the timer clears the timer counter. The
timer counter is also cleared anytime the TxCTL.CLR bit is set to a 1. When the TxCTL.SYNC bit is set and the
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SYNC_IN signal is de-asserted and the timer mode is either up or up/down, then the timer will start counting.
The timer will not start counting when the mode is set to up or up/down unless the SYNC_IN signal is de-
asserted when TxCTL.SYNC is set.

NOTE:

In order for this feature to work correctly, all timers that are synchronized must be set to the same mode (up or
up/down), with the same timer pre-scaler, timer clock input and timer period.

To enable synchronized timers, the following steps should be followed:

1. All slave timers B, C, or D are configured with the selected timer input clock, timer pre-scaler, timer
period and set the TxCTL.SYNC bit. The timer should still be set to disabled at this point.

2. The master timer A, or B is configured with the same timer input clock, timer pre-scaler, timer period
and sets the TXCTL.CLR bit. This should clear all timer counters of the master and slave timers.

The slave timers set the timer mode to the desired state (either up or up/down).

The master timer sets the timer mode to either up or up/down and clears the TxCTL.CLR bit. This
should start the master and all slave timers simultaneously based on the selected timer clock input.

5. Once configured as above, all timers can be disabled by the master setting TxCTL.CLR signal, to assert
the SYNC_OUT signal. The timers can be re-enabled by clearing the TXxCTL.CLR bit, which de-asserts
the SYNC_OUT signal.

6.

13.2.10. PWM/Compare Units

Timer B supports up to 4 PWM/Capture units PWMBO0 to PWMB3. Each PWM/Compare unit can be configured
independently in PWM mode or capture mode using TBCCxCTRL.CCMODE.

13.2.10.1. PWM Mode
The PWM mode is enabled with setting TBCCxCTRL.CCMODE to 0.

The timer configuration allows either edge-aligned (timer in up mode) or center-aligned (timer in up/down mode)
modes of PWM operation.

In both edge-aligned and center-aligned modes of operation, the timer block outputs a PWM waveform that
starts out high at a TBCTR value of 0 and then transitions to low when TBCTR counts up to TBCCxCTR
compare value.

To configure a duty cycle of 0%, the TBCCxCTR should be set to 0; to configure a duty cycle of 100%, the
TBCCxCTR value should be set to a value greater than or equal to TBPRD.

The polarity of the timer PWM outputs are not configurable. Adjustments to the polarity of the PWM outputs may
be adjusted in the Dead-Time Generator (DTG) unit connected to the timer peripheral for each output
independently.
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Figure 13-2. PWMBO0 and PWMB1 Example Using Timer B Up Mode and Up/Down Mode
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13.2.10.2. Capture Mode

The Capture mode is enabled with setting TBCCxCTRL.CCMODE to 1. The trip condition for capture mode can
be configured using TBCCxCTRL.CCEDGE, high-to-low signal edge transition, low-to-high signal edge
transition or both.

When trip condition is detected the actual TBCTR value is copied into TBCCxCTR.

Figure 13-3. CB0 and CB1 Capture Example
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13.2.11. Timer and PWM/Capture Interrupt
The timer may generate interrupt based on the base timer wrap, or when a capture and compare event occurs.

In the base timer both up and up/down timer modes allow an interrupt to be generated when the count reaches
0. Each time the count reaches zero, the TBCTL.INT interrupt flag is set. If the interrupt is enabled using the
TBCTL.INTEN, then the Timer IRQ signal will be asserted to the CPU. The interrupt flag may be cleared by
writing a 1 to the TBCTL.INT interrupt flag bit.

In the capture and compare PWM units, each time a compare threshold is reached or each time a capture event
is detected the TBCCxCTRL.CCINT bit will be set for that particular timer unit. If the interrupt is enabled via the
TBCCxCTRL.CCINTEN, then the Timer IRQ signal will be asserted to the CPU. The interrupt flag may be
cleared by writing a 1 to the TBCCxCTRL.CCINT interrupt flag bit.

The timer IRQ signal will be asserted if any of the timer interrupt flags TBCTL.INT or TBCCxCTRL.CCINT are
set. The Timer IRQ signal will be de-asserted when all of the timer interrupt flags are cleared.
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13.2.12. Dead-Time Generator

The dead-time generator can be configured to introduce dead-time for a complementary PWM output. The Timer

B block supports up to 1 dead time generator.

13.2.12.1. Dead Time Input Clock Selection
The clock source for the DTGBO can be selected using TBCTL.DTGCLK.

Clear TBCTL.DTGCLK to 0 to use clock source selected by TBCTL.CLK directly to use higher resolution for

dead time insertion.

Set TBCTL.DTGCLK to 1 to use divided clock source selected by TBCTL.CLK and TBCTL.CLKDIV divider to

use the same dead time resolution as Timer B.

13.2.12.2. Dead Time Range

The resolution for leading edge and trailing edge dead time is 12bits. Leading and trailing edge can be set

independently using DTGBOLED and DTGBOTED.

13.2.12.3. Bypass Mode
Set DTGBOCTL.BYPASS to 0 to enable dead time insertion.

Set DTGBOCTL.BYPASS to 1 to enable bypass mode, no dead time is inserted, PWMB1 is routed to DTGBOHS

and PWMBO is routed to DTGBOLS.
The DTGBOHS and DTGBOLS signals can be inverted in bypass mode.

Figure 13-4. DTGBO0 Bypass Example
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13.2.12.4. Inverting PWM Signal

The DTG output signals DTGBOHS and DTGBOLS can be inverted independently.

Set DTGBOCTL.INVHS to invert DTGBOHS signal.
Set DTGBOCTL.INVLS to invert DTGBOLS signal.
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Figure 13-5. DTGBO0 Bypass and Inverting LS Example
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13.2.12.5. Dead Time Insertion

Set DTGBOCTL.BYPASS to 0 to enable dead time insertion. In dead time insertion mode only PWMB1 signal is
used to generate DTGBOHS and DTGBOLS. PWMBO signal is ignored and can be used for other purposes.

Set DTGBOLED for desired leading-edge and DTGBOTED for desired trailing edge in clock-cycles defined by
TBCTL.DTGCLK clock source

NOTE:

In dead time insertion mode the DTGBOLS signal is automatically inverted compared to PWMB1 signal. Set
DTGBOCTL.INVLS to O, if this is desired behavior.

Figure 13-6. DTGBO0 LED and TED Example
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13.2.12.6. Dead Time Insertion with On Time Preservation

Set DTGBOCTL.OTP to 1 to enable on time preservation. In this mode the DTGBOHS is same as PWMB1 on
time.

NOTE:

In dead time insertion mode the DTGBOLS signal is automatically inverted compared to PWMB1 signal. Set
DTGBOCTL.INVLS to O, if this is desired behavior.
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Figure 13-7. DTGBO LED and TED with On Time Preservation Example
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13.2.13. PWM Output and Capture Input Pin Selection

Each of the DTGBOHS, DTGBOLS outputs, and CBx inputs can be routed to different 1/Os, allowing great
flexibility in pin assignments.

In capture mode only one I/O should be enabled as input to the capture. If more than one pin input is enabled,
the capture might not work properly.

Note:
Not all pins are available pending package option, consult data sheet for available pins and signals.

Table 13-2. Timer B Signal to Pin Mapping

PWM CAPTURE DEADTIME PINS
PWMBO CBO DTGBOLS PA3, PAG, PD2
PWMB1 CB1 DTGBOHS PD3, PD6
PWMB2 CB2 N/A N/A
PWMB3 CB3 N/A N/A
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14. TIMER C

14.1. Register
14.1.1. Register Map
Table 14-1. Timer C Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
Timer C
0x400F 0000 TCCTL Timer C control 0x0000 0000
0x400F 0004 TCPRD Timer C period 0x0000 0000
0x400F 0008 TCCTR Timer C counter 0x0000 0000
Timer C PWMC Capture and Compare
0x400F 0040 TCCCTRLO Timer C capture and compare 0 control 0x0000 0000
0x400F 0044 TCCTRO Timer C counter 0 0x0000 0000
0x400F 0048 TCCCTRL1 Timer C capture and compare 1 control 0x0000 0000
0x400F 004C TCCTR1 Timer C counter 1 0x0000 0000
Timer C Dead Time Generator
0x400F 00A0 DTGCOCTL Timer C dead time generator 0 control 0x0000 0080
0x400F 00A4 DTGCOLED Timer C dead time generator O leading edge delay 0x0000 0000
0x400F 00A8 DTGCOTED Timer C dead time generator 0 trailing edge delay 0x0000 0000
14.1.2. TCCTL
Register 14-1. TCCTL (Timer C Control, 0x400F 0000)
BIT NAME ACCESS RESET DESCRIPTION
31:14 Reserved RO 0x0 Reserved
DTGCx clock select
13 DTGCLK RW 0x0 1b: DTGCx use clock after TCCTL.CLKDIV
Ob: DTGCx use clock selected by TCCTL.CLK
Timer C synchronization
12 SYNC RW 0x0 1b: Synchronize Timer C, enable SYNC_IN
Ob: Do not synchronize Timer C, disabled SYNC_IN
Timer C Mode
11b: reserved
11:10 MODE RW 0x0 10b: up / down
01b: up
00b: disabled
Timer C clock input source
9 CLK RwW 0x0 1b: ACLK
Ob: HCLK
Timer C input clock divider
111b: /128
110b: /64
101b: /32
8:6 CLKDIV RwW 0x0 100b: /16
011b: /8
010b: /4
001b: /2
000b: /1
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BIT NAME ACCESS RESET DESCRIPTION
Timer C interrupt enable
5 INTEN RW 0x0 1b: enable Timer C interrupt
Ob: disable Timer C interrupt
Timer C interrupt
4 INT RwW1C 0x0 1b: interrupt, clear by write 1b
0Ob: no interrupt
0x0 Timer C single shot
3 SS RW 1b: single shot mode
Ob: continuous timer mode
Timer C clear
2 CLR RW 0x0 1b: Clear Timer C, hold Timer C in reset and set SYNC_OUT
Ob: Do not clear Timer and clear SYNC_OUT
1 Reserved RO 0x0 Reserved
Timer C TCPRD update
1b: Latch new TCPRD value when Timer C counting down, TCCTR value =
0 PRDL RwW 0x0 0x1 and TCCTL.MODE = 10b
Ob: Latch new TCPRD value when Timer C counting up and TCCTR value =
TCPRD - 0x1.
14.1.3. TCPRD
Register 14-2. TCPRD (Timer C Period, 0x400F 0004)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0 Reserved
15:0 PERIOD RW 0x0 Timer C period value
14.1.4. TCCTR
Register 14-3. TCCTR (Timer C Counter, 0x400F 0008)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CTR RW 0x0 Current Timer C counter value

14.1.5. TCCCOCTRL

Register 14-4. TCCCOCTL (Timer C PWMCO Capture and Compare Control, 0x400F 0040)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved
Capture and compare mode
4 CCMODE RW 0x0 1b: Capture mode PWMCO input
Ob: Compare mode PWMCO output
Capture and compare interrupt enable
3 CCINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt
Capture and compare interrupt
2 CCINT RwW1C 0x0 1b: interrupt, clear by write 1b

Ob: no interrupt detected
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BIT NAME ACCESS RESET DESCRIPTION
Capture mode edge detect PWMCO
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition

01b: low to high transition only
00b: high to low transition only

14.1.6. TCCCOCTR
Register 14-5. TCCCOCTR (Timer C PWMCO0 Capture and Compare Counter, 0x400F 0044)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PWMCO compare mode or counter value for PWMCO

capture mode

14.1.7. TCCC1CTRL

Register 14-6. TCCC1CTL (Timer C PWMC1 Capture and Compare Control, 0x400F 0048)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved
Capture and compare mode
4 CCMODE RwW 0x0 1b: Capture mode PWMC1 input
Ob: Compare mode PWMC1 output
Capture and compare interrupt enable
3 CCINTEN RwW 0x0 1b: enable interrupt
Ob: disable interrupt
Capture and compare interrupt
2 CCINT RwW1C 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected
Capture mode edge detect PWMCH1
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition

01b: low to high transition only
00b: high to low transition only

14.1.8. TCCC1CTR
Register 14-7. TCCC1CTR (Timer C PWMC1 Capture and Compare Counter, 0x400F 004C)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PIWMC1 compare mode or counter value for PWMC1

capture mode

14.1.9. DTGCOCTL
Register 14-8. DTGCOCTL (Timer C Dead Time Generator 0 Control, 0x400F 00A0)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved
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BIT

NAME

ACCESS

RESET

DESCRIPTION

BYPASS

RwW

0x1

Bypass dead time generator
1b: DTGCO bypass active, DTGCOLS = PWMCO0, DTGCOHS = PWMCH1
Ob: DTGCO bypass inactive, dead time inserted to DTGCOLS and
DTGCOHS, DTGCOLS = PWMC1, DTGCOHS = PWMCH1

OTP

RwW

0x0

One Time Preservation
1b: DTGCOHS high time is same as PWMC1 high time is shifted by
DTGCOLED
Ob: DTGCOHS high time is reduced by DTGCOLED

INVHS

Rw

0x0

Invert DTGCOHS output signal
1b: invert DTGCOHS
Ob: do not invert DTGCOHS

INVLS

RwW

0x0

Invert DTGCOLS output signal
1b: invert DTGCOLS
Ob: do not invert DTGCOLS

3:0

Reserved

RO

0x0

Reserved

14.1.10. DTGCOLED

Register 14-9. DTGCOLED (Timer C Dead Time Generator 0 Leading Edge Delay, 0x400F 00A4)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
11:0 LED RW 0x0 Counter value DTGCO leading edge dead time in clock cycles defined by

TCCTL.DTGCLK

14.1.11. DTGCOTED

Register 14-10. DTGCOTED (Timer C Dead Time Generator 0 Trailing Edge Delay, 0x400F 00AS8)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
11:0 TED RW 0x0 Counter value DTGCO trailing edge dead time in clock cycles defined by

TCCTL.DTGCLK
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14.2. Details of Operation
14.2.1. Block Diagram

Figure 14-1. Timer C
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w DTGCCLK EDGEDELAY 1/0 Controller
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INTERRUPT Lo [ LT |5 PWMCO >
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NVIC < TCCTL.INT TCCTLSYNG % UI DTGCOCTL.OTP DTGCOCTL.INVLS
I TCCTL.MODE 5 E
4——' TCCTLINTEN TCCTL.SS o' @ .
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' TCCC1CTL.CCINT TCCTL.PRDL

| TIMER D |

” PWM /CAPTURE C 0..1,x=0..1
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14.2.2. Configuration
Following blocks need to be configured for correct use of the Timer C:

*  Clock Control System (CCS)

* Nested Vectored Interrupt Controller (NVIC)
+ 1O Controller

*  Gate Driver

» Auto sequencing controller (ASC)

e TimerA
e TimerB
e TimerD

14.2.3. Timer C Block

The timer C block consist of a 16-bit timer with up mode or up/down mode with 2 PWM/capture units and 1
dead-time generator unit.

14.2.4. Timer

Once enabled the timer counts up to the Timer C period value TCPRD. The TCPRD register can be written to
while the timer is running, the new TCPRD value will be latched when the counter reaches old TCPRD value in
up mode. In up/down mode there is the option to latch the new TCPRD value when counter counts back to zero.
TCCTL.PRDL configures when the timer will be updated with the new TCPRD value in up/down mode.
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The current timer value is accessible with the timer C counter value register TCCTR.

14.2.5. Register update

The TCPRD, TCCCxCTR register can be written to while the timer is running, the new TCPRD, TCCCxCTR
value will be latched when the counter reaches old TCPRD value in up mode. In up/down mode there is the
option to latch the new TCPRD, TCCCxCTR values when counter counts back to zero. TCCTL.PRDL
configures when the timer will be updated with the new TCPRD, TCCCxCTR value in up/down mode.

14.2.6. Timer Modes

The timer supports 3 modes of operation: disabled, up and up/down using TCCTL.MODE.

By default, the timer mode is disabled. When the timer is disabled, the timer counter does not increment or
decrement. If the timer is disabled when previously in up or up/down mode, then the timer counter stops where it

is. If the timer is re-enabled by putting it back into up or up/down modes, then the counter continues from the
point at which it was disabled. To reset the current counter value TCCTR to zero use TCCTL.CLR.

In up mode, the timer starts counting from 0 up to the value of TCPRD. When the timer counter reaches the
value of TCPRD, then the timer counter is reset to a value of 0.This mode is typically used for timed events or
edge-aligned PWM output.

In up/down mode, the timer starts counting from 0 up to the value of TCPRD, and then back down to a value of
0. This timer mode is typically used for center-aligned PWM output. It can also be used for timed events, and will
allow a longer timer range due to the fact it counts up and down

14.2.7. Single Shot Mode
The timer can be configured to run either once or continuously.

When the timer is configured in single shot mode using TCCTL.SS the timer will only count to TCPRD value and
stops in up mode. In up/down mode the timer will count to TCPRD and back to zero only once.

To start the timer in single-shot mode, TCCTL.SS must be set. The timer will start when TCCTL.CLR is set. To
re-start a single-shot timer, TCCTL.CLR must be reset, and then set again.

14.2.8. Input clock and Pre-scaler

The timer can be configured to use HCLK or ACLK using TCCTL.CLK. The input clock for the can be divided
further down from /1 to /128 using the TCCTL.CLKDIV.

14.2.9. Timer synchronization
The Timer A, B, C, D in the system have the ability to have synchronization between them. Each timer has a
synchronization in signal (SYNC_IN) and the synchronization out signal (SYNC_OUT).

Timer C can be synchronized with Timer D as master. Timer B can be synchronized with Timer A, and B as
slave.

The timer asserts the SYNC_OUT pulse when the TCCTL.CLR bit is set and de-asserts the SYNC_OUT pulse
when the TCCTL.CLR bit is cleared.

If timer D that need to be synchronized as slave with master timer C need to set the TXCTL.SYNC bit. If this is
bit is not set, then the sync_in signal is ignored and the timer operates independently.

When the TXCTL.SYNC bit is set and the SYNC_IN signal is asserted, the timer clears the timer counter. The
timer counter is also cleared anytime the TxCTL.CLR bit is set to a 1. When the TxCTL.SYNC bit is set and the
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SYNC_IN signal is de-asserted and the timer mode is either up or up/down, then the timer will start counting.
The timer will not start counting when the mode is set to up or up/down unless the SYNC_IN signal is de-
asserted when TxCTL.SYNC is set.

NOTE:

In order for this feature to work correctly, all timers that are synchronized must be set to the same mode (up or
up/down), with the same timer pre-scaler, timer clock input and timer period.

To enable synchronized timers, the following steps should be followed:

1. The slave timer C, D is configured with the selected timer input clock, timer pre-scaler, timer period and
set the TXCTL.SYNC bit. The timer should still be set to disabled at this point.

2. The master timer A, or B is configured with the same timer input clock, timer pre-scaler, timer period and
sets the TXCTL.CLR bit. This should clear all timer counters of the master and slave timers.

The slave timers set the timer mode to the desired state (either up or up/down).

The master timer sets the timer mode to either up or up/down and clears the TxCTL.CLR bit. This
should start the master and all slave timers simultaneously based on the selected timer clock input.

5. Once configured as above, all timers can be disabled by the master setting TxCTL.CLR signal, to assert
the SYNC_OUT signal. The timers can be re-enabled by clearing the TXCTL.CLR bit, which de-asserts
the SYNC_OUT signal.

14.2.10. PWM/Compare Units

Timer C supports up to 2 PWM/Capture units PWMCO to PWMC1. Each PWM/Compare unit can be configured
independently in PWM mode or capture mode using TCCCxCTL.CCMODE.

14.2.10.1. PWM Mode
The PWM mode is enabled with setting TCCCxCTRL.CCMODE to 0.

The timer configuration allows either edge-aligned (timer in up mode) or center-aligned (timer in up/down mode)
modes of PWM operation.

In both edge-aligned and center-aligned modes of operation, the timer block outputs a PWM waveform that
starts out high at a TCCTR value of 0 and then transitions to low when TCCTR counts up to TCCCxCTR
compare value.

To configure a duty cycle of 0%, the TCCCxCTR should be set to 0; to configure a duty cycle of 100%, the
TCCCxCTR value should be set to a value greater than or equal to TCPRD.

The polarity of the timer PWM outputs are not configurable. Adjustments to the polarity of the PWM outputs may
be adjusted in the Dead-Time Generator (DTG) unit connected to the timer peripheral for each output
independently.
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Figure 14-2. PWMCO0 and PWMC1 Example Using Timer C Up Mode and Up/Down Mode
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14.2.10.2. Capture Mode

The Capture mode is enabled with setting TCCCxCTRL.CCMODE to 1. The trip condition for capture mode can
be configured using TCCCxCTRL.CCEDGE, high-to-low signal edge transition, low-to-high signal edge
transition or both.

When trip condition is detected the actual TCCTR value is copied into TCCCxCTR.

Figure 14-3. CC0 and CC1 Capture Example
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14.2.11. Timer and PWM/Capture Interrupt
The timer may generate interrupt based on the base timer wrap, or when a capture and compare event occurs.

In the base timer both up and up/down timer modes allow an interrupt to be generated when the count reaches
0. Each time the count reaches zero, the TCCTL.INT interrupt flag is set. If the interrupt is enabled using the
TCCTL.INTEN, then the Timer IRQ signal will be asserted to the CPU. The interrupt flag may be cleared by
writing a 1 to the TCCTL.INT interrupt flag bit.

In the capture and compare PWM units, each time a compare threshold is reached or each time a capture event
is detected the TCCCxCTRL.CCINT bit will be set for that particular timer unit. If the interrupt is enabled via the
TCCCxCTRL.CCINTEN, then the Timer IRQ signal will be asserted to the CPU. The interrupt flag may be
cleared by writing a 1 to the TCCCxCTRL.CCINT interrupt flag bit.

The timer IRQ signal will be asserted if any of the timer interrupt flags TCCTL.INT or TCCCxCTRL.CCINT are
set. The Timer IRQ signal will be de-asserted when all of the timer interrupt flags are cleared.
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14.2.12. Dead-Time Generator

The dead-time generator can be configured to introduce dead-time for a complementary PWM output. The Timer
C block supports up to 1 dead time generator.

14.2.12.1. Dead Time Input Clock Selection
The clock source for the DTGCO can be selected using TCCTL.DTGCLK.

Clear TCCTL.DTGCLK to 0 to use clock source selected by TCCTL.CLK directly to use higher resolution for
dead time insertion.

Set TCCTL.DTGCLK to 1 to use divided clock source selected by TCCTL.CLK and TCCTL.CLKDIV divider to
use the same dead time resolution as Timer C.
14.2.12.2. Dead Time Range

The resolution for leading edge and trailing edge dead time is 12bits. Leading and trailing edge can be set
independently using DTGCOLED and DTGCOTED.

14.2.12.3. Bypass Mode
Set DTGCOCTL.BYPASS to 0 to enable dead time insertion.

Set DTGCOCTL.BYPASS to 1 to enable bypass mode, no dead time is inserted, PWMC1 is routed to
DTGCOHS and PWMCO is routed to DTGCOLS.

The DTGCOHS and DTGCOLS signals can be inverted in bypass mode.

Figure 14-4. DTGCO Bypass Example
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by t d :

onPWMCO

14.2.12.4. Inverting PWM Signal

The DTG output signals DTGCOHS and DTGCOLS can be inverted independently.
Set DTGCOCTL.INVHS to invert DTGCOHS signal.

Set DTGCOCTL.INVLS to invert DTGCOLS signal.
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Figure 14-5. DTGCO Bypass and Inverting LS Example
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14.2.12.5. Dead Time Insertion

Set DTGCOCTL.BYPASS to 0 to enable dead time insertion. In dead time insertion mode only PWMC1 signal is
used to generate DTGCOHS and DTGCOLS. PWMCO signal is ignored and can be used for other purposes.

Set DTGCOLED for desired leading-edge and DTGCOTED for desired trailing edge in clock-cycles defined by
TCCTL.DTGCLK clock source

NOTE:

In dead time insertion mode the DTGCOLS signal is automatically inverted compared to PWMC1 signal. Set
DTGCOCTL.INVLS to O, if this is desired behavior.

Figure 14-6. DTGCO LED and TED Example
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14.2.12.6. Dead Time Insertion With On Time Preservation

Set DTGCOCTL.OTP to 1 to enable on time preservation. In this mode the DTGCOHS is same as PWMC1 on
time.

NOTE:

In dead time insertion mode the DTGCOLS signal is automatically inverted compared to PWMC1 signal. Set
DTGCOCTL.INVLS to O, if this is desired behavior.
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Figure 14-7. DTGCO LED and TED with On Time Preservation Example
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14.2.13. PWM Output and Capture Input Pin Selection

Each of the DTGCOHS, DTGCOLS outputs, and CCx inputs can be routed to different 1/Os, allowing great
flexibility in pin assignments.

In capture mode only one I/O should be enabled as input to the capture. If more than one pin input is enabled,
the capture might not work properly.

Note:
Not all pins are available pending package option, consult data sheet for available pins and signals.

Table 14-2. Timer C Signal to Pin Mapping

PWM CAPTURE DEADTIME PINS
PWMCO CCo DTGCOLS PA4
PWMC1 CC1 DTGC1LS PA7, PD5

- 147 - Rev 16-July 21, 2017



PAC5250 User Guide

Power Application Controller

active-semi®

Solutions for Sustainability

15. TIMER D

15.1. Register
15.1.1. Register Map
Table 15-1. Timer D Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
Timer D
0x4010 0000 TDCTL Timer D control 0x0000 0000
0x4010 0004 TDPRD Timer D period 0x0000 0000
0x4010 0008 TDCTR Timer D counter 0x0000 0000
Timer D PWMD Capture and Compare
0x4010 0040 TDCCTRLO Timer D capture and compare 0 control 0x0000 0000
0x4010 0044 TDCTRO Timer D counter 0 0x0000 0000
0x4010 0048 TDCCTRL1 Timer D capture and compare 1 control 0x0000 0000
0x4010 004C TDCTR1 Timer D counter 1 0x0000 0000
Timer D Dead Time Generator
0x4010 00A0 DTGDOCTL Timer D dead time generator 0 control 0x0000 0080
0x4010 00A4 DTGDOLED Timer D dead time generator O leading edge delay 0x0000 0000
0x4010 00A8 DTGDOTED Timer D dead time generator 0 trailing edge delay 0x0000 0000
15.1.2. TDCTL
Register 15-1. TDCTL (Timer D Control, 0x4010 0000)
BIT NAME ACCESS RESET DESCRIPTION
31:14 Reserved RO 0x0 Reserved
DTGDx clock select
13 DTGCLK RwW 0x0 1b: DTGDx use clock after TDCTL.CLKDIV
Ob: DTGDx use clock selected by TDCTL.CLK
Timer D synchronization
12 SYNC RW 0x0 1b: Synchronize Timer D, enable SYNC_IN
Ob: Do not synchronize Timer D, disabled SYNC_IN
Timer D Mode
11b: reserved
11:10 MODE RW 0x0 10b: up / down
01b: up
00b: disabled
Timer D clock input source
9 CLK RwW 0x0 1b: ACLK
Ob: HCLK
Timer D input clock divider
111b: /128
110b: / 64
101b: /32
8:6 CLKDIV RwW 0x0 100b: /16
011b: /8
010b: /4
001b: /2
000b: /1
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BIT NAME ACCESS RESET DESCRIPTION
Timer D interrupt enable
5 INTEN RW 0x0 1b: enable Timer D interrupt
Ob: disable Timer D interrupt
Timer D interrupt
4 INT RwW1C 0x0 1b: interrupt, clear by write 1b
0Ob: no interrupt
Timer D single shot
3 SS RW 0x0 1b: single shot mode
Ob: continuous timer mode
Timer D clear
2 CLR RW 0x0 1b: Clear Timer D, hold Timer D in reset and set SYNC_OUT
Ob: Do not clear Timer and clear SYNC_OUT
1 Reserved RO 0x0 Reserved
Timer D TDPRD update
1b: Latch new TDPRD value when Timer D counting down, TDCTR value =
0 PRDL RW 0x0 0x1 and TDCTL.MODE = 10b
Ob: Latch new TDPRD value when Timer D counting up and TDCTR value =
TDPRD - 0x1.
15.1.3. TDPRD
Register 15-2. TDPRD (Timer D Period, 0x4010 0004)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0 Reserved
15:0 PERIOD RW 0x0 Timer D period value
15.1.4. TDCTR
Register 15-3. TDCTR (Timer D Counter, 0x4010 0008)
BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CTR RW 0x0 Current Timer D counter value

15.1.5. TDCCOCTL
Register 15-4. TDCCOCTRL (Timer D PWMDO Capture and Compare Control, 0x4010 0040)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved
Capture and compare mode
4 CCMODE RW 0x0 1b: Capture mode PWMDO input
Ob: Compare mode PWMDO output
Capture and compare interrupt enable
3 CCINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt
Capture and compare interrupt
2 CCINT RwW1C 0x0 1b: interrupt, clear by write 1b

Ob: no interrupt detected
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BIT NAME ACCESS RESET DESCRIPTION
Capture mode edge detect PWMDO
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition

01b: low to high transition only
00b: high to low transition only

15.1.6. TDCCOCTR
Register 15-5. TDCCOCTR (Timer D PWMDO Capture and Compare Counter, 0x4010 0044)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PWMDO compare mode or counter value for PWMDO

capture mode

15.1.7. TDCC1CTRL

Register 15-6. TDCC1CTL (Timer D PWMD1 Capture and Compare Control, 0x4010 0048)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved RO 0x0 Reserved
Capture and compare mode
4 CCMODE RwW 0x0 1b: Capture mode PWMD1 input
Ob: Compare mode PWMD1 output
Capture and compare interrupt enable
3 CCINTEN RwW 0x0 1b: enable interrupt
Ob: disable interrupt
Capture and compare interrupt
2 CCINT RwW1C 0x0 1b: interrupt, clear by write 1b
Ob: no interrupt detected
Capture mode edge detect PWMD1
11b: reserved
1:0 CCEDG RW 0x0 10b: high to low transition and low to high transition

01b: low to high transition only
00b: high to low transition only

15.1.8. TDCC1CTR
Register 15-7. TDCC1CTR (Timer D PWMD1 Capture and Compare Counter, 0x4010 004C)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved RO 0x0 Reserved
15:0 CCCTR RW 0x0 Counter value for PWMD1 compare mode or counter value for PWMD1

capture mode

15.1.9. DTGDOCTL
Register 15-8. DTGDOCTL (Timer D Dead Time Generator 0 Control, 0x4010 00A0)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

RO

0x0

Reserved
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BIT

NAME

ACCESS

RESET

DESCRIPTION

BYPASS

RwW

0x1

Bypass dead time generator
1b: DTGDO bypass active, DTGDOLS = PWMDO, DTGDOHS = PWMD1
Ob: DTGDO bypass inactive, dead time inserted to DTGDOLS and
DTGDOHS, DTGDOLS = PWMD1, DTGDOHS = PWMD1

OTP

RwW

0x0

One Time Preservation
1b: DTGDOHS high time is same as PWMD1 high time and is shifted by
DTGDOLED
Ob: DTGDOHS high time is reduced by DTGDOLED

INVHS

Rw

0x0

Invert DTGDOHS output signal
1b: invert DTGDOHS
Ob: do not invert DTGDOHS

INVLS

RwW

0x0

Invert DTGDOLS output signal
1b: invert DTGDOLS
Ob: do not invert DTGDOLS

3:0

Reserved

RO

0x0

Reserved

15.1.10. DTGDOLED

Register 15-9. DTGDOLED (Timer D Dead Time Generator 0 Leading Edge Delay, 0x4010 00A4)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
11:0 LED RW 0x0 Counter value DTGDO leading edge dead time in clock cycles defined by

TDCTL.DTGCLK

15.1.11. DTGDOTED

Register 15-10. DTGDOTED (Timer D Dead Time Generator 0 Trailing Edge Delay, 0x4010 00A8)

BIT NAME ACCESS RESET DESCRIPTION
31:12 Reserved RO 0x0 Reserved
11:0 TED RW 0x0 Counter value DTGDO trailing edge dead time in clock cycles defined by

TDCTL.DTGCLK
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15.2. Details of Operation
15.2.1. Block Diagram

Figure 15-1. Timer D

TIMER D Dead time Generator D 0
PWMD1 N DTGDOHS
w DTGDCLK EDGEDELAY 1/0 Controller
HCLK
ces | DIV ] N ‘TlMERD‘ TDCTR » _DTGDOTED DTGDOLS
ACLK | | 7| [oete
P 1/0 Controller
INTERRUPT Lroemo el o PWMDO >
e [oero | . —— [oraveeror]
h \ - <
| : L @
[ ASC |« TDCTLINTEN TDCTL.SS o
' TDCCOCTL.CCINT TDCTL.CLR =
' TDCC1CTL.CCINT TDCTL.PRDL
TA_SYNC_OUT 9
| TIMERA A>T I_‘ PWM / CAPTURE D 0..1, x = 0..1 WD
X
| TIMERB TB_SYNC_OUT I—o TDCTR » TDCCx o> ASCx
- INTERRUPT [TocexcTR] EDGE |, JCDX 75 Controlier
~E EYNC OUT [NVIC [« [TocexeTL.ceiNT] I DETECT
| TIMER C  TC_SYNC_| |— TOGCHETLOGMODE

15.2.2. Configuration
Following blocks need to be configured for correct use of the Timer D:

*  Clock Control System (CCS)

* Nested Vectored Interrupt Controller (NVIC)
+ 1O Controller

*  Gate Driver

» Auto sequencing controller (ASC)

e TimerA
e TimerB
e TimerC

15.2.3. Timer D Block

The timer D block consist of a 16-bit timer with up mode or up/down mode with 2 PWM/capture units and 1
dead-time generator unit.

15.2.4. Timer

Once enabled the timer counts up to the Timer D period value TDPRD. The TDPRD register can be written to
while the timer is running, the new TDPRD value will be latched when the counter reaches old TDPRD value in
up mode. In up/down mode there is the option to latch the new TDPRD value when counter counts back to zero.
TDCTL.PRDL configures when the timer will be updated with the new TDPRD value in up/down mode.

The current timer value is accessible with the timer D counter value register TDCTR.
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15.2.5. Register Update

The TDPRD, TDCCxCTR register can be written to while the timer is running, the new TDPRD, TDCCxCTR
value will be latched when the counter reaches old TDPRD value in up mode. In up/down mode there is the
option to latch the new TDPRD, TDCCxCTR values when counter counts back to zero. TDCTL.PRDL
configures when the timer will be updated with the new TDPRD, TDCCxCTR value in up/down mode.

15.2.6. Timer Modes

The timer supports 3 modes of operation: disabled, up and up/down using TDCTL.MODE.

By default, the timer mode is disabled. When the timer is disabled, the timer counter does not increment or
decrement. If the timer is disabled when previously in up or up/down mode, then the timer counter stops where it

is. If the timer is re-enabled by putting it back into up or up/down modes, then the counter continues from the
point at which it was disabled. To reset the current counter value TDCTR to zero use TDCTL.CLR.

In up mode, the timer starts counting from 0 up to the value of TDPRD. When the timer counter reaches the
value of TDPRD, then the timer counter is reset to a value of 0.This mode is typically used for timed events or
edge-aligned PWM output.

In up/down mode, the timer starts counting from 0 up to the value of TDPRD, and then back down to a value of
0. This timer mode is typically used for center-aligned PWM output. It can also be used for timed events, and will
allow a longer timer range due to the fact it counts up and down

15.2.7. Single Shot Mode

The timer can be configured to run either once or continuously.

When the timer is configured in single shot mode using TDCTL.SS the timer will only count to TDPRD value and
stops in up mode. In up/down mode the timer will count to TDPRD and back to zero only once.

To start the timer in single-shot mode, TDCTL.SS must be set. The timer will start when TDCTL.CLR is set. To
re-start a single-shot timer, TDCTL.CLR must be reset, and then set again.

15.2.8. Input Clock And Pre-Scaler

The timer can be configured to use HCLK or ACLK using TDCTL.CLK. The input clock for the can be divided
further down from /1 to /128 using the TDCTL.CLKDIV.

15.2.9. Timer Synchronization

The Timer A, B, C, D in the system have the ability to have synchronization between them. Each timer has a
synchronization in signal (SYNC_IN) and the synchronization out signal (SYNC_OUT).

Timer D can be synchronized with Timer A, B, or C as slave.

The timer asserts the SYNC_OUT pulse when the TDCTL.CLR bit is set and de-asserts the SYNC_OUT pulse
when the TDCTL.CLR bit is cleared.

If timer D that need to be synchronized as slave with master timer C need to set the TxCTL.SYNC bit. If this is
bit is not set, then the sync_in signal is ignored and the timer operates independently.

When the TXCTL.SYNC bit is set and the SYNC_IN signal is asserted, the timer clears the timer counter. The
timer counter is also cleared anytime the TXCTL.CLR bit is set to a 1. When the TXCTL.SYNC bit is set and the
SYNC _IN signal is de-asserted and the timer mode is either up or up/down, then the timer will start counting.
The timer will not start counting when the mode is set to up or up/down unless the SYNC_IN signal is de-
asserted when TXCTL.SYNC is set.

NOTE:

In order for this feature to work correctly, all timers that are synchronized must be set to the same mode (up or
up/down), with the same timer pre-scaler, timer clock input and timer period.

To enable synchronized timers, the following steps should be followed:

1. The slave timer B, C, D is configured with the selected timer input clock, timer pre-scaler, timer period
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and set the TXCTL.SYNC bit. The timer should still be set to disabled at this point.

2. The master timer A, B or C is configured with the same timer input clock, timer pre-scaler, timer period
and sets the TXCTL.CLR bit. This should clear all timer counters of the master and slave timers.

The slave timers set the timer mode to the desired state (either up or up/down).

The master timer sets the timer mode to either up or up/down and clears the TxCTL.CLR bit. This
should start the master and all slave timers simultaneously based on the selected timer clock input.

5. Once configured as above, all timers can be disabled by the master setting TXCTL.CLR signal, to assert
the SYNC_OUT signal. The timers can be re-enabled by clearing the TXCTL.CLR bit, which de-asserts
the SYNC_OUT signal.

15.2.10. PWM/Compare Units
Timer D supports up to 2 PWM/Capture units PWMDO to PWMD1. Each PWM/Compare unit can be configured

independently in PWM mode or capture mode using TDCCxCTL.CCMODE.
15.2.10.1. PWM Mode
The PWM mode is enabled with setting TDCCxCTRL.CCMODE to 0.

The timer configuration allows either edge-aligned (timer in up mode) or center-aligned (timer in up/down mode)
modes of PWM operation.

In both edge-aligned and center-aligned modes of operation, the timer block outputs a PWM waveform that
starts out high at a TDCTR value of 0 and then transitions to low when TDCTR counts up to TDCCxCTR
compare value.

To configure a duty cycle of 0%, the TDCCxCTR should be set to 0; to configure a duty cycle of 100%, the
TDCCxCTR value should be set to a value greater than or equal to TDPRD.

The polarity of the timer PWM outputs are not configurable. Adjustments to the polarity of the PWM outputs may
be adjusted in the Dead-Time Generator (DTG) unit connected to the timer peripheral for each output
independently.

Figure 15-2. PWMDO and PWMD1 Example Using Timer D Up Mode and Up/Down Mode
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L 4

TDCTR
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15.2.10.2. Capture Mode

The Capture mode is enabled with setting TDCCxCTRL.CCMODE to 1. The trip condition for capture mode can
be configured using TDCCxCTRL.CCEDGE, high-to-low signal edge transition, low-to-high signal edge
transition or both.

When trip condition is detected the actual TDCTR value is copied into TDCCxCTR.

Figure 15-3. CD0 and CD1 Capture Example
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b 4
rF S

TDCTR
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«—— TDCCOCTR —»!
“———— TDPRD + TDCC1CTR : b
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15.2.11. Timer and PWM/Capture Interrupt

The timer may generate interrupt based on the base timer wrap, or when a capture and compare event occurs.
In the base timer both up and up/down timer modes allow an interrupt to be generated when the count reaches
0. Each time the count reaches zero, the TDCTL.INT interrupt flag is set. If the interrupt is enabled using the

TDCTL.INTEN, then the Timer IRQ signal will be asserted to the CPU. The interrupt flag may be cleared by
writing a 1 to the TDCTL.INT interrupt flag bit.

In the capture and compare PWM units, each time a compare threshold is reached or each time a capture event
is detected the TDCCxCTRL.CCINT bit will be set for that particular timer unit. If the interrupt is enabled via the
TDCCxCTRL.CCINTEN, then the Timer IRQ signal will be asserted to the CPU. The interrupt flag may be
cleared by writing a 1 to the TDCCxCTRL.CCINT interrupt flag bit.

The timer IRQ signal will be asserted if any of the timer interrupt flags TDCTL.INT or TDCCxCTRL.CCINT are
set. The Timer IRQ signal will be de-asserted when all of the timer interrupt flags are cleared.

15.2.12. Dead-Time Generator
The dead-time generator can be configured to introduce dead-time for a complementary PWM output. The Timer

D block supports up to 1 dead time generator.
16.2.12.1. Dead Time Input Clock Selection
The clock source for the DTGDO can be selected using TDCTL.DTGCLK.

Clear TDCTL.DTGCLK to 0O to use clock source selected by TDCTL.CLK directly to use higher resolution for
dead time insertion.

Set TDCTL.DTGCLK to 1 to use divided clock source selected by TDCTL.CLK and TDCTL.CLKDIV divider to
use the same dead time resolution as Timer D.
156.2.12.2. Dead Time Range

The resolution for leading edge and trailing edge dead time is 12bits. Leading and trailing edge can be set
independently using DTGDOLED and DTGDOTED.
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15.2.12.3. Bypass Mode
Set DTGDOCTL.BYPASS to 0 to enable dead time insertion.

Set DTGDOCTL.BYPASS to 1 to enable bypass mode, no dead time is inserted, PWMD1 is routed to
DTGDOHS and PWMDO is routed to DTGDOLS.

The DTGDOHS and DTGDOLS signals can be inverted in bypass mode.

Figure 15-4. DTGDO0 Bypass Example
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15.2.12.4. Inverting PWM Signal

The DTG output signals DTGDOHS and DTGDOLS can be inverted independently.
Set DTGDOCTL.INVHS to invert DTGDOHS signal.

Set DTGDOCTL.INVLS to invert DTGDOLS signal.

Figure 15-5. DTGDO Bypass and Inverting LS Example
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15.2.12.5. Dead Time Insertion

Set DTGDOCTL.BYPASS to 0 to enable dead time insertion. In dead time insertion mode only PWMD1 signal is
used to generate DTGDOHS and DTGDOLS. PWMDO signal is ignored and can be used for other purposes.

Set DTGDOLED for desired leading-edge and DTGDOTED for desired trailing edge in clock-cycles defined by
TDCTL.DTGCLK clock source

NOTE:

In dead time insertion mode the DTGDOLS signal is automatically inverted compared to PWMD1 signal. Set
DTGDOCTL.INVLS to O, if this is desired behavior.
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Figure 15-6. DTGDO LED and TED Example
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15.2.12.6. Dead Time Insertion with On Time Preservation

Set DTGDOCTL.OTP to 1 to enable on time preservation. In this mode the DTGDOHS is same as PWMD1 on
time.

NOTE:

In dead time insertion mode the DTGDOLS signal is automatically inverted compared to PWMD1 signal. Set
DTGDOCTL.INVLS to O, if this is desired behavior.

Figure 15-7. DTGDO LED and TED with On Time Preservation Example
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15.2.13. PWM Output and Capture Input Pin Selection

Each of the DTGDOHS, DTGDOLS outputs, and CDx inputs can be routed to different 1/Os, allowing great
flexibility in pin assignments.

In capture mode only one I/O should be enabled as input to the capture. If more than one pin input is enabled,
the capture might not work properly.

Note:
Not all pins are available pending package option, consult data sheet for available pins and signals.

Table 15-2. Timer D Signal to Pin Mapping

PWM CAPTURE DEADTIME PINS
PWMDO CDO DTGDOLS PAS5, PD7
PWMD1 CD1 DTGD1LS PD4
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16. FLASH MEMORY CONTROLLER

16.1. Register
16.1.1. Register Map
Table 16-1. FLASH Memory Controller Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
FLASH Memory Controller
0x4002 0000 FLASHLOCK FLASH lock 0x0000 0000
0x4002 0004 FLASHCTL FLASH control and status 0x0000 0000
0x4002 0008 FLASHPAGE FLASH page selection 0x0000 0000
0x4002 000C Reserved Reserved 0x0000 0000
0x4002 0010 Reserved Reserved 0x0000 0000
0x4002 0014 FLASHPERASE FLASH page erase 0x0000 0000
0x4002 0018 Reserved Reserved 0x0000 0000
0x4002 001C Reserved Reserved 0x0000 0000
0x4002 0020 Reserved Reserved 0x0000 0000
0x4002 0024 SWDACCESS SWD access control 0x0000 0000
0x4002 0028 FLASHWSTATE FLASH wait state control 0x0000 0003
0x4002 002C FLASHBWRITE FLASH buffered write enable 0x0000 0000
0x4002 0030 FLASHBWDATA FLASH buffered write data and address 0x0000 0000

16.1.2. FLASHLOCK
Register 16-1. FLASHLOCK (FLASH Lock, 0x4002 0000)

BIT NAME ACCESS RESET DESCRIPTION
Unlock access to FLASH registers and FLASH memory
310 LOCK RW 0x0 O0xAAAA AAAA: allow write and erase to FLASH pages

0x1234 5678: allow write of FLASHWSTATE register

0xF983 62AB: allow write access to address 0x0010 0008 to disable SWD

16.1.3. FLASHCTL
Register 16-2. FLASHCTL (FLASH Control and Status, 0x4002 0004)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved R 0x0 Reserved
4 Reserved R 0x0 Reserved
3 Reserved R 0x0 Reserved
2 Reserved R 0x0 Reserved
Page erase active
1 PERASE R 0x0 1b: page erase in progress
Ob: page erase finished or no page erase in progress
Buffered write active, only used in conjunction with FLASHBWRITE
0 WRITE R 0x0 1b: buffered write in progress
Ob: buffered write finished or no buffered write in progress
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16.1.4. FLASHPAGE

Register 16-3. FLASHPAGE (FLASH Page Selector, 0x4002 0008)
BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved R 0x0 Reserved

FLASH page selector for page erase
0x1F: page 31, 0x0000 7C00 to 0x0000 7FFF
0x1E: page 30, 0x0000 7800 to 0x0000 7BFF
0x1D: page 29, 0x0000 7400 to 0x0000 73FF
0x1C: page 28, 0x0000 7000 to 0x0000 73FF
0x1B: page 27, 0x0000 6C00 to 0x0000 6FFF
0x1A: page 26, 0x0000 6800 to 0x0000 6BFF
0x19: page 25, 0x0000 6400 to 0x0000 67FF
0x18: page 24, 0x0000 6000 to 0x0000 63FF
0x17: page 23, 0x0000 5C00 to 0x0000 5FFF
0x16: page 22, 0x0000 5800 to 0x0000 5BFF
0x15: page 21, 0x0000 5400 to 0x0000 57FF
0x14: page 20, 0x0000 5000 to 0x0000 53FF
0x13: page 19, 0x0000 4C00 to 0x0000 4FFF
0x12: page 18, 0x0000 4800 to 0x0000 4BFF
0x11: page 17, 0x0000 4400 to 0x0000 47FF
4:0 PAGE RW 0x0 0x10: page 16, 0x0000 4000 to 0x0000 43FF
0xOF: page 15, 0x0000 3C00 to 0x0000 3FFF
0xOE: page 14, 0x0000 3800 to 0x0000 3BFF
0x0D: page 13, 0x0000 3400 to 0x0000 37FF
0x0C: page 12, 0x0000 3000 to 0x0000 33FF
0x0B: page 11, 0x0000 2C00 to 0x0000 2FFF
0x0A: page 10, 0x0000 2800 to 0x0000 2BFF
0x09: page 9, 0x0000 2400 to 0x0000 27FF
0x08: page 8, 0x0000 2000 to 0x0000 23FF
0x07: page 7, 0x0000 1C00 to 0x0000 1FFF
0x06: page 6, 0x0000 1800 to 0x0000 1BFF
0x05: page 5, 0x0000 1400 to 0x0000 17FF
0x04: page 4, 0x0000 1000 to 0x0000 13FF
0x03: page 3, 0x0000 0C00 to 0x0000 OFFF
0x02: page 2, 0x0000 0800 to 0x0000 OBFF
0x01: page 1, 0x0000 0400 to 0x0000 O7FF
0x00: page 0, 0x0000 0000 to 0x0000 03FF

16.1.5. FLASHPERASE

Register 16-4. FLASHPERASE (FLASH Page Erase, 0x4002 0014)
BIT NAME ACCESS RESET DESCRIPTION

Write of correct key value to this register starts FLASH page erase selected in
31:0 PERASE R 0x0 FLASHPAGE.PAGE
0xA5A5 5A5A: start FLASH page erase selected by FLASHPAGE.PAGE

16.1.6. SWDACCESS
Register 16-5. SWDACCESS (SDW Access Status, 0x4002 0024)

BIT NAME ACCESS RESET DESCRIPTION
Status of SWD debug
31:0 DEBUG R 0x0 OxFFFFFFFF: SWD access is enabled
0x69696969: SWD access is disabled
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16.1.7. FLASHWSTATE
Register 16-6. FLASHWSTATE (FLASH Access Wait State, 0x4002 0028)

BIT NAME ACCESS RESET DESCRIPTION
31:2 Reserved RW 0x0 Reserved, must be set to 0x0

FLASH access wait state

11b: 3 wait states for 75MHz < HCLK < 100MHz
1:0 WSTATE RW 0x3 10b: 2 wait states for 50MHz < HCLK < 75MHz
01b: 1 wait state for 25MHz < HCLK < 50MHz
00b: 0 wait state for HCLK < 25MHz

16.1.8. FLASHBWRITE
Register 16-7. FLASHBWRITE (Buffered FLASH Write, 0x4002 002C)

BIT NAME ACCESS RESET DESCRIPTION
. Write of correct key value to this register starts buffered write operation
31:0 BWRITE RW 0x0 OxCAT72 6B18: start buffered write of FLASHBWDATA
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16.1.9. FLASHBWDATA
Register 16-8. FLASHBWDATA (Buffered FLASH Write Data, 0x4002 0030)

BIT NAME ACCESS RESET DESCRIPTION
31 Reserved RW 0x0 Reserved, must be set to 0x0
30 Reserved RW 0x0 Reserved, must be set to 0x0

FLASH page selector to write to
0x1F: page 31, 0x0000 7C00 to 0x0000 7FFF
0x1E: page 30, 0x0000 7800 to 0x0000 7BFF
0x1D: page 29, 0x0000 7400 to 0x0000 73FF
0x1C: page 28, 0x0000 7000 to 0x0000 73FF
0x1B: page 27, 0x0000 6C00 to 0x0000 6FFF
0x1A: page 26, 0x0000 6800 to 0x0000 6BFF
0x19: page 25, 0x0000 6400 to 0x0000 67FF
0x18: page 24, 0x0000 6000 to 0x0000 63FF
0x17: page 23, 0x0000 5C00 to 0x0000 5FFF
0x16: page 22, 0x0000 5800 to 0x0000 5BFF
0x15: page 21, 0x0000 5400 to 0x0000 57FF
0x14: page 20, 0x0000 5000 to 0x0000 53FF
0x13: page 19, 0x0000 4C00 to 0x0000 4FFF
0x12: page 18, 0x0000 4800 to 0x0000 4BFF
0x11: page 17, 0x0000 4400 to 0x0000 47FF
29:25 PAGE RW 0x0 0x10: page 16, 0x0000 4000 to 0x0000 43FF
0xOF: page 15, 0x0000 3CO00 to 0x0000 3FFF
OxOE: page 14, 0x0000 3800 to 0x0000 3BFF
0x0D: page 13, 0x0000 3400 to 0x0000 37FF
0x0C: page 12, 0x0000 3000 to 0x0000 33FF
0x0B: page 11, 0x0000 2C00 to 0x0000 2FFF
0xO0A: page 10, 0x0000 2800 to 0x0000 2BFF
0x09: page 9, 0x0000 2400 to 0x0000 27FF
0x08: page 8, 0x0000 2000 to 0x0000 23FF
0x07: page 7, 0x0000 1C00 to 0x0000 1FFF
0x06: page 6, 0x0000 1800 to 0x0000 1BFF
0x05: page 5, 0x0000 1400 to 0x0000 17FF
0x04: page 4, 0x0000 1000 to 0x0000 13FF
0x03: page 3, 0x0000 0CO0O0 to 0x0000 OFFF
0x02: page 2, 0x0000 0800 to 0x0000 OBFF
0x01: page 1, 0x0000 0400 to 0x0000 07FF
0x00: page 0, 0x0000 0000 to 0x0000 03FF

24:16 ADDRESS RW 0x0 Relative half word address within selected FLASHBWDATA.PAGE
15:0 DATA RW 0x0 Data to write
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16.2. Details of Operation
16.2.1. Block Diagram

Figure 16-1. FLASH Memory Controller
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16.2.2. Configuration
Following blocks need to be configured for correct use of the FLASH:

*  Clock Control System (CCS)

16.2.3. FLASH Memory

The Flash memory controller allows configuration of the FLASH memory. FLASH wait states, FLASH erase,
buffered FLASH write, and SWD debug access can be configured. The FLASH memory has up to 32 pages of
1kByte each.

16.2.4. Writing to FLASH Controller Registers

The FLASH Controller registers are write protected to reduce chances of accidental erase or modification of
FLASH memory. Each write to a FLASH controller register is a 2 step process. The first step is to write the
correct key into FLASHLOCK followed by a FLASH controller register write.

Without correct key any writes to FLASH controller register will be ignored. Flash controller reads are always
possible.

16.2.5. FLASH Wait State
After device reset, the FLASHWSTATE is set to 0x3. To allow optimal FLASH access time without delay, the
FLASH wait state need to be set according to HCLK frequency used. See register table for correct setting.

To write to FLASHWSTATE register, FLASHLOCK need to be set to 0x1234 5678.

16.2.6. FLASH Page Erase

To erase a page of FLASH memory, set FLASHLOCK to OXAAAA AAAA first, then set FLASHBWDATA.PAGE
to the page to be erased and then set FLASHPERASE to 0xA5A5 5A5A. The FLASH page operation will start,
FLASHCTL.PERASE is set to 1b and any access to FLASH memory address space is stalled until erase
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operation is finished. FLASHCTL.PERASE is set to Ob when erase operation is finished.

It is not recommended to erase FLASH pages while executing from FLASH as any access to FLASH is stalled
until the erase operation is finished. Either execute from SRAM or use SWD debug interface.

16.2.7. Write to FLASH

Only half-word address aligned half-word writes are supported. To write a half word to FLASH memory, make
sure the memory location is erased by doing a read, it should return OxFFFF. Set FLASHLOCK to OxAAAA
AAAA first, then write a half-word to the memory address directly.

It is not recommended to write to FLASH while executing from FLASH as any access to FLASH is stalled until
the erase operation is finished. Either execute from SRAM or use SWD debug interface.

16.2.8. Buffered Write to FLASH

Only half-word address aligned half-word writes are supported. The FLASH memory controller also allows
buffered write to FLASH, to allow CPU still react to interrupts or perform other tasks while waiting for FLASH
write to finish when executing from SRAM.

To write a half word to FLASH memory, make sure the memory location is erased by doing a read, it should
return OxFFFF. Set FLASHLOCK to OxAAAA AAAA first, then write to FLASHBWDATA, with
FLASHBWDATA.DATA the half-word you want to write, and FLASHBWDATA.PAGE the page where the
memory location resides and FLASHBWDATA.ADDRESS the relative address of the memory location.

The FLASH page operation will start, FLASHCTL.WRITE is set to 1b, AHB bus control will be given back to
CPU to allow execution of other commands. Any access to FLASH memory while buffered write operation is
active will stall. FLASHCTL.WRITE is set to Ob when buffered write operation is finished.

To calculate FLASHBWDATA.PAGE use:

Memoryaddress
pagesize

PAGE=

Where:
PAGE: integer value for FLASHBWDATA.PAGE
Memoryaddress: Word memory address

pagesize: FLASH page size: 0x400

Then to calculate FLASHBWDATA.ADDRESS use:

Memoryaddress — PAGE * pagesize )

ADDRESS = ( 2

Where:

ADDRESS: integer value for FLASHBWDATA.ADRESS
PAGE: integer value for FLASHBWDATA.PAGE
Memoryaddress: Word memory address

pagesize: FLASH page size: 0x400

Example:
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memoryaddress: 0x0000 0438
PAGE = 0x0000 0438 / 0x400 = 0x01
ADDRESS = (0x0000 0438 — 0x01*0x400)/0x2 = 0x38/0x2 = 0x1C

It is not recommended to write to FLASH while executing from FLASH as any access to FLASH is stalled until
the erase operation is finished. Either execute from SRAM or use SWD debug interface.

16.2.9. SWD Debug Access Disable
The SWD debug access is enabled by default and can be disabled by a FUSE to prevent access of device
memory.

Caution need to be taken. This action is not reversible.

To disable SWD set FLASHLOCK to 0xF983 62AB first, then write 0x6969 6969 to address 0x0010 0008 will
disable the SWD debug access.
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17. ADC AND AUTO SEQUENCER

17.1. Register
17.1.1. Register Map
Table 17-1. Register Map — EMUX

ADRESS I NAME DESCRIPTON RESET VALUE
EMUX
0x4015 0000 EMUXCTL ADC external MUX control register 0x0000 0000
0x4015 0004 EMUXDATA ADC external MUX data register 0x0000 0000
Table 17-2. Register Map — ADC

ADRESS NAME DESCRIPTON RESET VALUE
ADC
0x4015 0008 ADCCTL ADC control register 0x0000 0000
0x4015 000C ADCR ADC conversion result register 0x0000 0000
0x4015 0010 ADCINT ADC Interrupt register 0x0000 0000
Table 17-3. Register Map — ADC Auto Sequencer 0

ADRESS NAME DESCRIPTON RESET VALUE
ADC Auto Sequencer -0
0x4015 0040 ASOCTL Automated ADC sampling 0 control register 0x0000 0000
0x4015 0044 AS0SO Automated Sampling 0 Sequence 0 register 0x0000 0000
0x4015 0048 ASORO Automated Sampling 0 Sample result O register 0x0000 0000
0x4015 004C AS0S1 Automated Sampling 0 Sequence 1 register 0x0000 0000
0x4015 0050 ASOR1 Automated Sampling 0 Sample result 1 register 0x0000 0000
0x4015 0054 AS0S2 Automated Sampling 0 Sequence 2 register 0x0000 0000
0x4015 0058 ASOR2 Automated Sampling 0 Sample result 2 register 0x0000 0000
0x4015 005C AS0S3 Automated Sampling 0 Sequence 3 register 0x0000 0000
0x4015 0060 ASOR3 Automated Sampling 0 Sample result 3 register 0x0000 0000
0x4015 0064 AS0S4 Automated Sampling 0 Sequence 4 register 0x0000 0000
0x4015 0068 ASOR4 Automated Sampling 0 Sample result 4 register 0x0000 0000
0x4015 006C AS0S5 Automated Sampling 0 Sequence 5 register 0x0000 0000
0x4015 0070 ASOR5 Automated Sampling 0 Sample result 5 register 0x0000 0000
0x4015 0074 AS0S6 Automated Sampling 0 Sequence 6 register 0x0000 0000
0x4015 0078 ASOR6 Automated Sampling 0 Sample result 6 register 0x0000 0000
0x4015 007C AS0S7 Automated Sampling 0 Sequence 7 register 0x0000 0000
0x4015 0080 ASOR7 Automated Sampling 0 Sample result 7 register 0x0000 0000

Table 17-4. Register Map — ADC Auto Sequencer 1
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ADRESS | NAME | DESCRIPTON | RESET VALUE

ADC Auto Sequencer -1

0x4015 0100 AS1CTL Automated ADC sampling 1 control register 0x0000 0000
0x4015 0104 AS1S0 Automated Sampling 1 Sequence 0 register 0x0000 0000
0x4015 0108 AS1RO Automated Sampling 1 Sample result O register 0x0000 0000
0x4015 010C AS1S1 Automated Sampling 1 Sequence 1 register 0x0000 0000
0x4015 0110 AS1R1 Automated Sampling 1 Sample result 1 register 0x0000 0000
0x4015 0114 AS1S2 Automated Sampling 1 Sequence 2 register 0x0000 0000
0x4015 0118 AS1R2 Automated Sampling 1 Sample result 2 register 0x0000 0000
0x4015 011C AS1S3 Automated Sampling 1 Sequence 3 register 0x0000 0000
0x4015 0120 AS1R3 Automated Sampling 1 Sample result 3 register 0x0000 0000
0x4015 0124 AS1S4 Automated Sampling 1 Sequence 4 register 0x0000 0000
0x4015 0128 AS1R4 Automated Sampling 1 Sample result 4 register 0x0000 0000
0x4015 012C AS1S5 Automated Sampling 1 Sequence 5 register 0x0000 0000
0x4015 0130 AS1R5 Automated Sampling 1 Sample result 5 register 0x0000 0000
0x4015 0134 AS1S6 Automated Sampling 1 Sequence 6 register 0x0000 0000
0x4015 0138 AS1R6 Automated Sampling 1 Sample result 6 register 0x0000 0000
0x4015 013C AS1S7 Automated Sampling 1 Sequence 7 register 0x0000 0000
0x4015 0140 AS1R7 Automated Sampling 1 Sample result 7 register 0x0000 0000

17.1.2. EMUXCTL

Register 17-1. EMUXCTL (ADC external MUX control register 0x4015 0000)
BIT NAME ACCESS RESET DESCRIPTION
31:6 Reserved R 0x0

Reserved

ADC external MUX control
1b: EMUX is controlled by auto-sequencer unit
Ob: EMUX manual control

ADC external MUX status
1b: ADC external MUX sending data
Ob: ADC external MUX not busy or not used

5 EMUXC RwW 0x0

4 EMUXBUSY RwW 0x0

ADC external MUX data send done, auto-clear with read or when new data is
sent over EMUX

1b: ADC external MUX data sent

Ob: ADC external MUX busy

ADC external mux clock to FCLK divider
111b: FCLK/8
110b: FCLK/7
101b: FCLK.6

2:0 EMUXCDIV RW 0x0 100b: FCLK/5

011b: FCLK/4

010b: FCLK/3

001b: FCLK/2

000b: FCLK/

3 EMUXDONE RwW 0x0
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17.1.3. EMUXDATA
Register 17-2. EMUXDATA (EMUX data register 0x4015 0004)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved R 0x0 Reserved
7:0 DATA RW 0x0 EMUX data, writing this register will start transmission over EMUX

17.1.4. ADCCTL
Register 17-3. ADCCTL (ADC control register 0x4015 0008)

BIT NAME ACCESS RESET DESCRIPTION
31:16 Reserved R 0x0 Reserved
ADC module enable
15 ADCEN RW 0x0 1b: enable ADC module

0b: turn off ADC module

Start ADC conversion. A write of 1b will start ADC conversion if

ADCCTL.ADCBUSY = 0b and ADCCTL.ADCMODE = 00b.

14 ADCSTART R/W 0x0 1b: start ADC conversion

Ob: stop ADC conversion, also stop repeated ADC conversions
ADCCTL.ADCREPEAT = 1b.

ADC repeat mode
13 ADCREPEAT R/W 0x0 1b: repeated conversion, also auto rearms auto sequencer
Ob: single shot conversion

ADC conversion mode
111b: automated sequencer 0 and 1 independently triggered
110b: automated sequencer 0 and 1 daisy chained trigger on ASO
101b: automated sequencer 1 only trigger condition

12:10 ADCMODE R/W 0x0 100b: automated sequencer 0 only trigger condition

011b: automated sequencer 0 and 1 daisy chained

010b: automated sequencer 1 only

001b: automated sequencer 0 only

000b: single channel

9:8 Reserved R 0x0 Reserved
ADC busy
7 ADCBUSY R 0x0 1b: ADC conversion or auto sequencer active

Ob: ADC no operation

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

6:4 ADCMUX R/W 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: ADO

ADC Conversion Complete
3 DONE R 0x0 0b: not complete
1b: complete

ADC input clock FCLK divider
111b: FCLK/8
110b: FCLK/7
101b: FCLK.6

2:0 ADCCDIV R/W 0x0 100b: FCLK/5

011b: FCLK/4

010b: FCLK/3

001b: FCLK/2

000b: FCLK/M
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17.1.5. ADCCR
Register 17-4. ADCCR (ADC conversion result register 0x4015 000C)
BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result
17.1.6. ADCINT
Register 17-5. ADCINT (ADC Interrupt register 0x4015 0010)
BIT NAME ACCESS RESET DESCRIPTION
31:13 Reserved R 0x0 Reserved

Last Auto sequencer to run
11b: reserved

19:18 ASCINTTR RW 0x0 10b: auto sequencer 1 to run

01b: auto sequencer 0 to run

00b: no sequencer to r

Last Auto sequencer to trigger ADCINT.ASCINT
11b: Auto sequencer 1 and 0 triggered interrupt

17:16 ASCINTSEQ RwW 0x0 10b: Auto sequencer 1 triggered interrupt

01b: Auto sequencer 0 triggered interrupt

00b: no trigger

15:13 Reserved R 0x0 Reserved

Enable auto sequencer collision interrupt
12 ASCINT_EN RwW 0x0 1b: enable ASCINT
Ob: disable ASCINT

Enable auto sequencer 1 conversions finished interrupt
1 AS1INT_EN RwW 0x0 1b: enable AS1INT
Ob: disable ASTINT

Enable auto sequencer 0 conversions finished interrupt
10 ASOINT_EN RwW 0x0 1b: enable ASOINT
Ob: disable ASOINT

Enable EMUX transfer finished interrupt
9 EMUXINT_EN RwW 0x0 1b: enable EMUXINT
Ob: disable EMUXINT

Enable ADC conversion finished interrupt
8 ADCINT_EN RwW 0x0 1b: enable ADCINT
Ob: disable ADCINT

75 Reserved RW 0x0 Reserved, must be set to 0

Auto sequencer collision interrupt
1b: interrupt, clear by writing 1b to it
4 ASCINT RW 0x0 Ob: no interrupt

NOTE: This bit is cleared by writing a 1b to it.

Auto sequencer 1 conversions finished interrupt
1b: interrupt, clear by writing 1b to it
3 AS1INT RW 0x0 0b: no interrupt

NOTE: This bit is cleared by writing a 1b to it.
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BIT NAME ACCESS RESET DESCRIPTION

Auto sequencer 0 conversions finished interrupt
1b: interrupt, clear by writing 1b to it
2 ASOINT RW 0x0 0Ob: no interrupt

NOTE: This bit is cleared by writing a 1b to it.

EMUX data transfer finished interrupt
1b: interrupt, clear by writing 1b to it
1 EMUXINT RW 0x0 0b: no interrupt

NOTE: This bit is cleared by writing a 1b to it.

ADC conversion finished interrupt
1b: interrupt, clear by writing 1b to it
0 ADCINT RW 0x0 Ob: no interrupt

NOTE: This bit is cleared by writing a 1b to it.

17.1.7. ASOCTL

Register 17-6. ASOCTL (Auto Sequencer 0 control register 0x4015 0040)
BIT NAME ACCESS RESET DESCRIPTION
31:13 Reserved R 0x0 Reserved

Auto sequencer 0 busy
12 ASOBUSY RW 0x0 1b: auto sequencer 0 sampling active
Ob: auto sequencer 0 not active

Auto sequencer 0 enable
1 ASOEN RW 0x0 1b: auto sequencer 0 enabled
Ob: auto sequencer 0 not enabled

Auto sequencer 0 sampling depth
111b: 8 samples
110b: 7 samples
101b: 6 samples

10:8 ASOD RW 0x0 100b: 5 samples

011b: 4 samples

010b: 3 samples

001b: 2 samples

000b: 1 sample

Auto sequencer 0 trigger source
7 ASOTR RwW 0x0 1b: Timer, as defined by ASOCTL.ASOTRTMR
Ob: PWM, as defined by ASOCTL.ASOTRPWM

Auto sequencer 0 trigger source ASOCTL.ASOTR edge
6 ASOTRE RwW 0x0 1b: high to low edge
Ob: low to high edge

Auto sequencer 0 timer trigger source
11b: Timer D

5:4 ASOTRTMR RwW 0x0 10b: Timer C

01b: Timer B

00b: Timer A
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BIT NAME ACCESS RESET DESCRIPTION

Auto sequencer 0 PWM trigger source
1111b: reserved
1110b: reserved
1101b: PWMD1
1100b: PWMDO
1011b: PWMCA1
1010b: PWMCO
1001b: PWMBH1

3:0 ASOTRPWM RW 0x0 1000b: PWMBO

0111b: PWMA7

0110b: PWMAG
0101b: PWMAS5
0100b: PWMA4
0011b: PWMAS3
0010b: PWMA2
0001b: PWMA1
0000b: PWMAO

17.1.8. AS0SO
Register 17-7. AS0S0 (Auto sequencer 0-sample 0 control 0x4015 0044)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved
ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5
14:12 ADCMUX RW 0x0 100b: AD4
011b: AD3
010b: AD2
001b: reserved
000b: EMUX
Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV
. 11b: 16 ADC input clock cycles
11:10 DELAY RW 0x0 10b: 8 ADC input clock cycles
01b: 4 ADC input clock cycles
00b: 0 ADC input clock
EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS0S0.EMUXD data after S/H of ADC
01b: send ASO0S0.EMUXD data at beginning of this sample sequence
00b: do not send ASO0S0.EMUXD data
7:0 EMUXD RW 0x0 EMUX data to transmit
17.1.9. ASORO
Register 17-8. ASORO0 ( Auto sequencer 0-sample 0 result register 0x4015 0048)
BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result
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17.1.10. AS0S1

Register 17-9. AS0S1 (Auto sequencer 0-sample 1 control 0x4015 004C)

BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS0S1.EMUXD data after S/H of ADC
01b: send AS0S1.EMUXD data at beginning of this sample sequence
00b: do not send AS0S1.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit

17.1.11. ASOR1
Register 17-10. ASOR1 ( Auto sequencer 0-sample 1 result register 0x4015 0050)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.12. AS0S2

Register 17-11. AS0S2 (Auto sequencer 0-sample 2 control 0x4015 0054)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0
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BIT NAME ACCESS RESET DESCRIPTION

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS0S2.EMUXD data after S/H of ADC
01b: send AS0S2.EMUXD data at beginning of this sample sequence
00b: do not send AS0S2.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit

17.1.13. ASOR2
Register 17-12. ASOR2 ( Auto sequencer 0-sample 2 result register 0x4015 0058)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.14. AS0S3

Register 17-13. AS0S3 (Auto sequencer 0-sample 3 control 0x4015 005C)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send ASO0S3.EMUXD data after S/H of ADC
01b: send ASO0S3.EMUXD data at beginning of this sample sequence
00b: do not send AS0S3.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit

17.1.15. ASOR3
Register 17-14. ASOR3 ( Auto sequencer 0-sample 3 result register 0x4015 0060)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result
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17.1.16. AS0S4

Register 17-15. AS0S4 (Auto sequencer 0-sample 4 control 0x4015 0064)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS0S4.EMUXD data after S/H of ADC
01b: send AS0S4.EMUXD data at beginning of this sample sequence
00b: do not send AS0S4.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit

17.1.17. ASOR4
Register 17-16. ASOR4 ( Auto sequencer 0-sample 4 result register 0x4015 0068)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.18. AS0S5

Register 17-17. AS0S5 (Auto sequencer 0-sample 5 control 0x4015 006C)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

-173 - Rev 16-July 21, 2017



active-semi’ PAC5250 User Guide

Solutions for Sustainability Power Application Controller

BIT NAME ACCESS RESET DESCRIPTION

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS0S5.EMUXD data after S/H of ADC
01b: send AS0S5.EMUXD data at beginning of this sample sequence
00b: do not send AS0S5.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit

17.1.19. ASOR5
Register 17-18. ASOR5 ( Auto sequencer 0-sample 5 result register 0x4015 0070)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.20. AS0S6

Register 17-19. AS0S6 (Auto sequencer 0-sample 6 control 0x4015 0074)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS0S6.EMUXD data after S/H of ADC
01b: send AS0S6.EMUXD data at beginning of this sample sequence
00b: do not send AS0S6.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit

17.1.21. ASOR6
Register 17-20. ASORG6 ( Auto sequencer 0-sample 6 result register 0x4015 0078)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

-174 - Rev 16-July 21, 2017



active-semi’ PAC5250 User Guide

Solutions for Sustainability Power Application Controller

17.1.22. AS0S7

Register 17-21. AS0S7 (Auto sequencer 0-sample 7 control 0x4015 007C)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS0S7.EMUXD data after S/H of ADC
01b: send AS0S7.EMUXD data at beginning of this sample sequence
00b: do not send AS0S7.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit

17.1.23. ASOR7
Register 17-22. ASOR7 ( Auto sequencer 0-sample 7 result register 0x4015 0080)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.24. AS1CTL

Register 17-23. AS1CTL (Auto Sequencer 1 control register 0x4015 0100)
BIT NAME ACCESS RESET DESCRIPTION
31:13 Reserved R 0x0 Reserved

Auto sequencer 1 busy
12 AS1BUSY RW 0x0 1b: auto sequencer 1 sampling active
Ob: auto sequencer 1 not active

Auto sequencer 1 enable
1 AS1EN RW 0x0 1b: auto sequencer 1 enabled
Ob: auto sequencer 1 not enabled

Auto sequencer 1 sampling depth
111b: 8 samples
110b: 7 samples
101b: 6 samples

10:8 AS1D RW 0x0 100b: 5 samples

011b: 4 samples

010b: 3 samples

001b: 2 samples

000b: 1 sample
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BIT NAME ACCESS RESET DESCRIPTION

Auto sequencer 1 trigger source
7 AS1TR RW 0x0 1b: Timer, as defined by AS1CTL.AS1TRTMR
Ob: PWM, as defined by AS1CTL.AS1TRPWM

Auto sequencer 1 trigger source AS1CTL.AS1TR edge
6 AS1TRE RW 0x0 1b: high to low edge
Ob: low to high edge

Auto sequencer 1 timer trigger source
11b: Timer D

54 AS1TRTMR RW 0x0 10b: Timer C

01b: Timer B

00b: Timer A

Auto sequencer 1 PWM trigger source
1111b: reserved
1110b: reserved
1101b: PWMD1
1100b: PWMDO
1011b: PWMC1
1010b: PWMCO
1001b: PWMBH1

3:0 AS1TRPWM RwW 0x0 1000b: PWMBO

0111b: PWMA7

0110b: PWMAG
0101b: PWMAS5
0100b: PWMA4
0011b: PWMAS3
0010b: PWMA2
0001b: PWMA1
0000b: PWMAO

17.1.25. AS1S0

Register 17-24. AS1S0 (Auto sequencer 1-sample 0 control 0x4015 0104)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS1S0.EMUXD data after S/H of ADC
01b: send AS1S0.EMUXD data at beginning of this sample sequence
00b: do not send AS1S0.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit
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17.1.26. AS1R0

Register 17-25. AS1R0 ( Auto sequencer 1-sample 0 result register 0x4015 0108)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.27. AS1S1

Register 17-26. AS1S1 (Auto sequencer 1-sample 1 control 0x4015 010C)

BIT NAME

ACCESS

RESET

DESCRIPTION

31:15 Reserved

R

0x0

Reserved

14:12 ADCMUX

RwW

0x0

ADC MUX input select

111b: VSSA

110b: reserved
101b: AD5

100b: AD4

011b: AD3

010b: AD2

001b: reserved
000b: EMUX

11:10 DELAY

RwW

0x0

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

9:8 EMUXS

RwW

0x0

EMUX transmission start
11b: reserved
10b: send AS1S1.EMUXD data after S/H of ADC
01b: send AS1S1.EMUXD data at beginning of this sample sequence
00b: do not send AS1S1.EMUXD data

7:0 EMUXD

RwW

0x0

EMUX data to transmit

17.1.28. AS1R1

Register 17-27. AS1R1 ( Auto sequencer 1-sample 1 result register 0x4015 0110)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.29. AS1S2

Register 17-28. AS1S2 (Auto sequencer 1-sample 2 control 0x4015 0114)

BIT NAME

ACCESS

RESET

DESCRIPTION

31:15 Reserved

R

0x0

Reserved
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BIT NAME ACCESS RESET DESCRIPTION

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS1S2.EMUXD data after S/H of ADC
01b: send AS1S2.EMUXD data at beginning of this sample sequence
00b: do not send AS1S2.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit

17.1.30. AS1R2
Register 17-29. AS1R2 ( Auto sequencer 1-sample 2 result register 0x4015 0118)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.31. AS1S3

Register 17-30. AS1S3 (Auto sequencer 1-sample 3 control 0x4015 011C)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS1S3.EMUXD data after S/H of ADC
01b: send AS1S3.EMUXD data at beginning of this sample sequence
00b: do not send AS1S3.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit
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17.1.32. AS1R3
Register 17-31. AS1R3 ( Auto sequencer 1-sample 3 result register 0x4015 0120)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.33. AS1S4

Register 17-32. AS1S4 (Auto sequencer 1-sample 4 control 0x4015 0124)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS1S4.EMUXD data after S/H of ADC
01b: send AS1S4.EMUXD data at beginning of this sample sequence
00b: do not send AS1S4.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit

17.1.34. AS1R4
Register 17-33. AS1R4 ( Auto sequencer 1-sample 4 result register 0x4015 0128)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.35. AS1S5
Register 17-34. AS1S5 (Auto sequencer 1-sample 5 control 0x4015 012C)

BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved
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BIT NAME ACCESS RESET DESCRIPTION

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS1S5.EMUXD data after S/H of ADC
01b: send AS1S5.EMUXD data at beginning of this sample sequence
00b: do not send AS1S5.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit

17.1.36. AS1R5
Register 17-35. AS1R5 ( Auto sequencer 1-sample 5 result register 0x4015 0130)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.37. AS1S6

Register 17-36. AS1S6 (Auto sequencer 1-sample 6 control 0x4015 0134)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0 Reserved

ADC MUX input select
111b: VSSA
110b: reserved
101b: AD5

14:12 ADCMUX RW 0x0 100b: AD4

011b: AD3

010b: AD2

001b: reserved

000b: EMUX

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
9:8 EMUXS RW 0x0 10b: send AS1S6.EMUXD data after S/H of ADC
01b: send AS1S6.EMUXD data at beginning of this sample sequence
00b: do not send AS1S6.EMUXD data

7:0 EMUXD RW 0x0 EMUX data to transmit
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17.1.38. AS1R6

Register 17-37. AS1R6 ( Auto sequencer 1-sample 6 result register 0x4015 0138)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.1.39. AS1S7

Register 17-38. AS1S7 (Auto sequencer 1-sample 7 control 0x4015 013C)
BIT NAME ACCESS RESET DESCRIPTION
31:15 Reserved R 0x0

Reserved

ADC MUX input select

111b: VSSA

110b: reserved
101b: AD5

100b: AD4

011b: AD3

010b: AD2

001b: reserved
000b: EMUX

14:12 ADCMUX Rw 0x0

Delay between start of sample sequence and start of ADC conversion in ADC
input clocks FLCK/ADCCTL.ADCCDIV

11b: 16 ADC input clock cycles

10b: 8 ADC input clock cycles

01b: 4 ADC input clock cycles

00b: 0 ADC input clock

11:10 DELAY RwW 0x0

EMUX transmission start
11b: reserved
10b: send AS1S7.EMUXD data after S/H of ADC
01b: send AS1S7.EMUXD data at beginning of this sample sequence
00b: do not send AS1S7.EMUXD data

EMUX data to transmit

9:8 EMUXS RwW 0x0

7:0 EMUXD RwW 0x0

17.1.40. AS1R7
Register 17-39. AS1R7 ( Auto sequencer 1-sample 7 result register 0x4015 0140)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved R 0x0 Reserved
9:0 ADCRESULT R 0x0 ADC conversion result

17.2. Details of Operation

17.2.1. Block Diagram

17.3. Details of Operation

17.3.1. Basic Configuration

Following blocks need to be configured for correct operation of the ADC
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Figure 17-1. ADC, EMUX, ASCO0, ASC1
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17.3.2. ADC, Autosequencer and EMUX

The ADC is a 10-bit SAR ADC. It can be used standalone or together with up to 2 independent low latency auto
sequencer state machines to take series of up to 8 samples each into dedicated sample result registers,
triggered by either PWM or timer signals. Each sample setup can be programmed with dedicated ADC-MUX
setting and settling time delay. A dedicated, programmable high speed low latency communication interface is
available to set analog both MUX, sample and hold circuits in the analog peripherals.

17.3.3. Clock Setting
The ADC clock is derived from FCLK and can be set with ADCCTL.ADCCDIV. The ADC clock should not
exceed 16MHz for correct operation.

The EMUX clock is derived from HCLK and can be set with EMUXCTL.EMUXCDIV.

17.3.4. ADC
The ADC, ASCO0, ASC1 and EMXUX block is enabled with ADCCTL.ADCEN. In manual conversion mode set
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ADCCTL.ADCMODE to Ob. Set the ADx channel with ADCCTL.ADCMUX. For single conversion, set
ADCCTL.REPEAT to 0b, for repeated conversion set ADCCTL.REPEAT to 1b. To start a conversion set
ADCCTL.ADCSTART to 1b. The ADC will start sampling the analog input channel for 3 clock cycles and holds
the analog value in it's internal S/H for conversion. It is safe to switch ADC input channel 4 clocks after ADC start
without affecting the ADC result.

One complete ADC conversion will take 16 ADC clock cycles and the ADC conversion result will be available in
ADCCR. In repeated mode ADCCR will be overwritten every 16 ADC clock cycles.. The ADCCTL.ADCBUSY
flag will 1b as long as conversions are active. ADCCTL.ADCSTART will auto clear in single conversion mode.
To stop a conversion manually clear ADCCTL.ADCSTART.

Figure 17-2. ADC Conversion (Single Shot)

i 41 8 15 16 1

rocol (UTUUUUUUUUUUUUUUL
ADC SHH _'_ﬁ :
ADCCR 5 : C
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ADCCTL.ADCSTART _I—I
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Figure 17-3. ADC Conversion (Repeat Mode)
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ADC S/H 1 ]
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ADCCTL.ADCBUSY J L L
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17.3.5. EMUX

The EMUX is a low latency high speed serial interface with 8-bit data message to control the external ADC MUX
and S/H in the analog front end. The EMUX interface is independent from the SOC BUS bridge.

The clock frequency of the EMUX can be adjusted with EMUXCTL.EMUXCDIV from HCLK/1 to HCLK/8.

To allow use of EMUX with auto sequencer ASCO and ASC1, EMUXCTL.EMUXC must be set to 1b.

In manual mode with EMUXCTL.EMUXC = Ob, the EMUX will start sending the message MSB first as soon as a
8-bit message is written to EMUXDATA. While the message is transferred, EMUXCTL.EMUXDONE is cleared
and is set to 1b when the message transfer is complete.

17.3.6. Auto Sequencer ASC0, ASC1

The ADC and EMUX can be controlled with 2 independent auto sequencer state machines ASCO and ASCO01 to
offload the CPU from high speed, low latency sampling. Each sequencer can be programmed to take up to 8
consecutive ADC samples from different analog inputs.
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17.3.6.1. Auto Sequencer Modes

The ACO, ASC1 support 8 different modes, configurable with ADCCTL.ADCMODE.

With ADCCTL.ADCMODE = 000b ASCO and ASC1 are disabled and the ADC is used in manual mode.
With ADCCTL.ADCMODE = 001b only ASCO is active and manually triggered with ASOCTL.ASOEN.
With ADCCTL.ADCMODE = 010b only ASC1 is enabled and manually triggered with AS1CTL.AS1EN.

With ADCCTL.ADCMODE = 011b ASCO0 and ASC1 are enabled and daisy chained. When manually triggered
with ASOCTL.ASOEN. ASCO with convert all programmed samples, when finished ASCO will automatically
trigger ASC1.

With ADCCTL.ADCMODE = 100b only ASCO is active and triggered with trigger source configured in
ASOCTL.ASOTR.

With ADCCTL.ADCMODE = 101b only ASC1 is active and triggered with trigger source configured in
AS1CTL.AS1TR.

With ADCCTL.ADCMODE = 110b ASCO and ASC1 are enabled and daisy chained. When triggered with source
defined in ASOCTL.ASOTR, ASCO with convert all programmed samples, when finished ASCO will automatically
trigger ASC1.

With ADCCTL.ADCMODE = 111b ASC0 and ASC1 are enabled and run independently. ASCO is triggered with
ASOCTL.ASOTR, ASC1 is triggered with AS1CTL.AS1TR.

Figure 17-4. ASCx, ADCCTL.ADCMODE = 001b, 010b, 100b, 101b

ASCx Trigger —|_|

ASCx —_ Asxso X__Asxs1 X_Asxs2 X Asxs3 X_ Asxsa X_Asxss X_Asxs6 X__ASxS7 )

Figure 17-5. ASCx, ADCCTL.ADCMODE = 011b, 110b

ASCO Trigger —|_|
ASCO — asxso X_Asxs1 X Asxs2 X Asxsa X_Asxs4 X_Asxss X Asxse X_AsxsT )
ASC1 {_as1s0X_as1s1X_Asts2 X as1s3 X_ast1sa X as1ss X Astse X AS1S7
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Figure 17-6. ASCx, ADCCTL.ADCMODE = 111b

ASCO Trigger —l—l
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17.3.6.2. Sequencer trigger
Each sequencer ASCO and ASC1 can use 2 different trigger modes, manual mode or automated mode.

In automated mode use ASxCTL.ASxTR to set the trigger source either to timer A, B, C, or D or PWMAX,
PWMBx, PWMCx or PWMDx. Use ASOxCTL.ASXTRE to set rising or falling edge trigger. Use
ASOxCTL.ASxTMR to select timer source or ASOXCTL.AsxTRPWM to PWM source.

17.3.6.3. ASC Samples

Each sequencer can be programmed to take 1 to 8 samples up on triggering using ASxCTL.AsxD. For each
sample, the ADC channel can be programmed with ASxSy. ADCMUX , a delay between MUX change and ADC
start using ASxSy.DELAY, ,a EMUX message to be send with ASxSy.EMUXD, and a configuration with
ASxSy.EMUXS to not send EMUXD, send right after ADCMUX change or send right after start of delay.

NOTE:

Make sure that the EMUX transmission is finished within delay time or ADC conversion time by choosing the
correct EMUX clock divider setting.

Figure 17-7. ASxSy Sample with ASxSy.EMUXS = 00b and ASxSy.DELAY = 11b

K 8 16011 41 8 15 16 1

ADCCLK uuinuuuuuuudu
ADC S/H : : |

EMUX DELAY  _| L
X

ASxRy

ADCCTL.ADCBUSY

ADCINT.ADCINT

ADCCTLADCMUX  _X

O I O I
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Figure 17-8. ASxSy Sample with ASxSy.EMUXS = 01b and ASxSy.DELAY = 11b
ADCCLK i 1 8 16 i 1 i 4i 8 15 16 i
ADCSH | A | :
EMUX DELAY  _| : : :

ASxRy _X X_

ADCCTL.ADCBUSY

ADCINT.ADCINT

EMUXCLOCK
emuxpata - 000000

ADCCTLADCMUX X T g Y~

B

Figure 17-9. ASxSy Sample with ASxSy.EMUXS = 10b and ASxSy.DELAY = 11b
AOCCLK 1 8 16111 4t 8 15 16 |
ADCSH | N i
EMUX DELAY  _| ' 5 -
AsxRy X I -
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ADCINTADCINT P i
EMUXCLOCK ! 5
EMUXDATA OO0000X

ADCCTLADCMUX X Y~

el

17.3.6.4. ASCO, ASC1 Priority and Collision

In ADCCTL.ADCMODE = 100b, 101b, 110b the ASC are triggered with external trigger timer or PWM. Care has
to be taken to space the trigger wide enough to allow sequencer ASCx to finish all samples. In case the
sequencer trigger event happens before ASC sequencer finishes all samples, the ADCINT.ASCINT collision
interrupt will be set and the trigger will be ignored. When ADCINT.ASCINT is set, ADCINT.ASCINTSEQ shows
the ASCO or ASC1 trigger causing the collision interrupt and ADCINT.ASCINTR the actual running sequencer.

Figure 17-10. ASCx, 8 samples, No Collision

ASCx Trigger —ﬂ ﬂ n
ascx —OO0000000——0O00CO00———CO000C00——m
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Figure 17-11. ASCx 8 samples, Collision

ASCx Trigger —ﬂ n I ” 1l ﬂ
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ADCINT.ASCINTSEQ

In ADCCTL.ADCMODE = 111b, the ASCO and ASC1 sequencer are triggered independently but are accessing
the same ADC.

In case of both ASCO and ASC1 are triggered at the same time, ASCO has always higher priority and will be
executed while ASC1 is skipped and ignored. ADCINT.ASCINT will be set, ADCINT.ASCINTSEQ shows the
ASCO or ASCH1 trigger causing the collision interrupt and ADCINT.ASCINTR the actual running sequencer.

In case of ASCO or ASC1 sequencer running while the other is triggered, the second sequencer trigger is
skipped and ignored, ADCINT.ASCINT will be set, ADCINT.ASCINTSEQ shows the ASCO or ASC1 trigger
causing the collision interrupt and ADCINT.ASCINTR the actual running sequencer.

Figure 17-12. ASCO 8 samples, ASC1 4 samples, Collision

ASCO Trigger —ﬂ ” ”
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18. I°’C

18.1. Register
18.1.1. Register Map

Table 18-1. I°C Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
I’C

0x401B 0000 12CCFG I>C configuration 0x0000 0000
0x401B 0004 I12CSTATUS I2C interrupt and status 0x0000 0000
0x401B 0008 12CIE I2C interrupt enable 0x0000 0000
0x401B 0030 12CMCTRL I’C master access control 0x0000 0000
0x401B 0034 I2CMRXDATA I*C master receive data 0x0000 0000
0x401B 0038 I2CMTXDATA I’C master transmit data 0x0000 0000
0x401B 0040 12CBAUD I’C master baud rate 0x01EC 01EC
0x401B 0070 I12CSRXDATA I’C slave receive data 0x0000 0000
0x401B 0074 I2CSTXDATA I’C slave transmit data 0x0000 0000
0x401B 0078 12CADDR I°C slave address 0x0000 0000

18.1.2. 12CCFG
Register 18-1. I2CCFG (I’C Configuration, 0x401B 0000)
BIT NAME ACCESS RESET DESCRIPTION
31:6 Reserved R 0x0 Reserved
Disable pulse filter
5 DISPULSEFILT RW 0x1 1b: Do not disabled
Ob: Enable pulse filter
Address Mode
4 ADDRMODE RwW 0x0 1b: 10-bit addressing
Ob: 7-bit addressing
3 Reserved RW 0x0 Reserved, must be set to Ob
Master
2 MAEN RW 0x0 1b: 12C Master enable
0b: 12C Master enable
1 Reserved RW 0x0 Reserved, must be set to Ob
Slave Enable
0 SLEN RW 0x0 1b: 12C Slave enable
Ob: 12C Slave disable
18.1.3. 12CSTATUS
Register 18-2. I2CSTATUS (I°C Interrupt Status, 0x401B 0004)
BIT NAME ACCESS RESET DESCRIPTION
31:25 Reserved R 0x0 Reserved
Slave Transfer
24 SLXFER:I.DONEIN R 0x0 1b = Slave transfer complete, clears on read
0b = Slave transfer not done

-188 -

Rev 16-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5250 User Guide

Power Application Controller

BIT NAME ACCESS RESET DESCRIPTION
23:19 Reserved R 0x0 Reserved
SLRXFINT Slave receive data register SLRXDATA full
18 R 0x0 1b: SLRXDATA received data from 12C bus, clears on read
Ob: SLRXDATA did not receive data since last read of I2CINT
Slave transmit data register SLTXDATA empty
17 SLTXEINT R 0x0 1b: SLTXDATA transmitted to 12C bus, clears on read
Ob: SLTXDATA not transmitted since last read of I2CINT
Slave Address match
16 SLADDRMINT R 0x0 1b: Slave address match detected, clears on read
Ob: no match
15:12 Reserved R 0x0 Reserved
Master data acknowledge
1" MADACKINT R 0x0 1b: Master data NACK'd, clears on read
Ob: Master data ACK'd
Master lost arbitration
10 MAARBLINT R 0x0 1b: Master lost arbitration, clear on read
0b: no error
Master address acknowledge
9 MAADDRACKINT R 0x0 1b: Master address NACK'd, clears on read
Ob: Master address ACK'd
Master transfer complete
8 MAXFEI?_DONEIN RW 0x0 1b: Master transfer complete, clears on read
0b: not done
7:3 Reserved R 0x0 Reserved
Master receive data register MARXDATA full
2 MARXF R 0x0 1b: MARXDATA received data from 12C bus, clears on read
0b: MARXDATA did not receive data since last read of I2CINT
MACCTL access register accessed
1 MACTLE RW 0x0 1b: I2CMACTL processed by 12C engine, clears on read
Ob: I2CMACTL not accessed by 12C engine since last read of I2CINT
Master transmit data register MATXDATA empty
0 MATXE R 0x0 1b: MATXDATA transmitted to I12C bus, clears on read

0b: MATXDATA not transmitted since last read of I2CINT
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18.1.4. 12CIE
Register 18-3. 12CIE (I*C Interrupt Enable, 0x401B 0008)
BIT NAME ACCESS RESET DESCRIPTION
31:25 Reserved R 0x0 Reserved
SLXFERDONE Interrupt enable
24 SLXFETZ?“ONEIN RW 0x0 1b: interrupt enable
Ob: interrupt disabled
23:19 Reserved R 0x0 Reserved
SLRXF Interrupt enable
18 SLRXF R 0x0 1b: interrupt enable
Ob: interrupt disabled
SLTXE Interrupt enable
17 SLTXE R 0x0 1b: interrupt enable
Ob: interrupt disabled
SLADDRM Interrupt enable
16 SLADDRM R 0x0 1b: interrupt enable
Ob: interrupt disabled
15:9 Reserved R 0x0 Reserved
MAXFERDONE Interrupt enable
8 MAXFERDONE R 0x0 1b: interrupt enable
Ob: interrupt disabled
7:3 Reserved R 0x0 Reserved
MARXEF Interrupt enable
2 MARXF R 0x0 1b: interrupt enable
Ob: interrupt disabled
MACTLE Interrupt enable
1 MACTLE R 0x0 1b: interrupt enable
Ob: interrupt disabled
MATXE Interrupt enable
0 MATXE R 0x0 1b: interrupt enable

Ob: interrupt disabled

18.1.5. 12CMCTRL
Register 18-4. 2CMCTRL (I°C Master Access Control, 0x401B 0030)

BIT NAME ACCESS RESET DESCRIPTION
31:14 Reserved R 0x0 Reserved
I2CMACTL full
13 I12CMACTLF R 0x0 1b: I2CMACTL full, write not allowed, read to clear
Ob: I2CMACTL processed, write allowed
12 Reserved R 0x0 Reserved
Master transfer type
1 XFERTYPE RW 0x0 1b: I°C Master Read
Ob: I)C Master Write
Repeated start
10 RSTART RW 0x0 1b: No STOP at end of transfer Repeated START
0Ob: STOP at end of transfer
9:7 12CADDRU RwW 0x0 Upper I?C address bit 9:7
6:0 12CADDRL RW 0x0 Lower I°C address bit 6:0
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18.1.6. I2CMRXDATA
Register 18-5. 2CMRXDATA (I°C Master Receive Data, 0x401B 0034)

BIT NAME ACCESS RESET DESCRIPTION
31:9 Reserved RW 0x0 Reserved
I2CMARXDATA full
8 I12CMARXDATAF R 0x0 1b: I2CMARXDATA register full, clear by read
Ob: I2CMARXDATA register empty
7:0 MARXDATA RW 0x0 Master Data Byte received

18.1.7. 2CMTXDATA
Register 18-6. 2CMTXDATA (I°C Master Transmit Data, 0x401B 0038)

BIT NAME ACCESS RESET DESCRIPTION
31:9 Reserved RwW 0x0 Reserved
Last Byte of Transfer
9 LBYTE RW 0x0 1b: Last byte of READ or WRITE indicator, initiate STOP after data transfer
I2CMATXDATA full
8 I12CMATXDATAF R 0x0 1b: I2CMATXDATA register full, data not transmitted
Ob: I2CMATXDATA register empty
7:0 MATXDATA RW 0x0 Master Data Byte to transmit

18.1.8. 12CBAUD
Register 18-7. I2CBAUD (I>’C Baud Rate, 0x401B 0040)

BIT NAME ACCESS RESET DESCRIPTION
31:27 Reserved R 0x0 Reserved
26:16 SCLH RW 0x1EC Number of HCLK cycles for I2CCL high time
15:11 Reserved R 0x0 Reserved
10:0 SCLL RwW 0x1EC Number of HCLK cycles for I2CCL low time
18.1.9. 12CSLRXDATA
Register 18-8. 2CSLRXDATA (I’C Slave Receive Data, 0x401B 0070)
BIT NAME ACCESS RESET DESCRIPTION
31:9 Reserved RwW 0x0 Reserved
I2CSLRXDATA full
8 I12CSLRXDATAF R 0x0 1b: I2CSLRXDATA register full, data not transmitted
Ob: I2CSLRXDATA register empty
7:0 SLRXDATA RW 0x0 Slave Data Byte received
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18.1.10. 12CSLTXDATA

Register 18-9. 2CSLTXDATA (I°C Slave Transmit Data, 0x401B 0074)

BIT NAME ACCESS RESET DESCRIPTION
31:9 Reserved RW 0x0 Reserved
I2CSLTXDATA full
9 12CSLTXDATAF R 0x0 1b: I2CSLTXDATA register full, data not transmitted
Ob: I2CSLTXDATA register empty
Slave ACK or NACK
8 NACK RW 0x0 1b:Issue NACK on I>C Write
0Ob: Issue ACK on I>C Write
7:0 SLTXDATA RW 0x0 Slave Data Byte to transmit

18.1.11. 12CADDR
Register 18-10. I2CADDR (I°C Slave Address, 0x401B 0074)

BIT NAME ACCESS RESET DESCRIPTION
31:10 Reserved RwW 0x0 Reserved

9:7 SLADDRH R 0x0 Higher Slave address bit 9:7

6:0 SLADDRL RwW 0x0 Lower Slave address bit 6:0
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18.2. Details of Operation
18.2.1. Block Diagram

Figure 18-1.12C

12C

12C Master
12CMATXDATA
—>] | 12CMARXDATA SCL
12C Clock 12CMACTL
cCs HCLI 1/0 Controller
J
2C Slave SDA
12CSLTXDATA | |4——
12CSLRXDATA
12CSLADDR
:‘ INTERRUPT
nvic ¢ ‘ 12CINT | 12C STATUS 12C Control
| 12CINTEN | [ rcstatus | [ i2ccFe |

18.2.2. Configuration

Following blocks need to be configured for correct use of the 12C:
*  Clock Control System (CCS)
* Nested Vectored Interrupt Controller (NVIC)
* 10 Controller

18.2.3. 12C

The 12C Controller has one master and one slave connected to the same I/O that can be configured to be
master only, slave only or concurrent master/slave. The 12C controller supports Normal mode (100kHz), Fast
mode (400kHz), and Fast Mode+ (1MHz) operation as well as either 7-bit or 10-bit addressing.

The master supports both single master and multi-master, multi-master sync and multi-master arbitration. The
slave supports clock stretching as well.

18.2.4. 12C Clock setting

The 12C SCLK frequency is derived from HCLK, I12CBAUD.SCLH sets the SCLK high pulse and
I12CBAUD.SCLL sets the SCLK low pulse in HCLK cycles and need to be set correctly for different 12C mode.

The minimum HCLK for correct function of the 12C block is: 2.8MHz for normal mode, 3.2MHz for fast mode and
6.14MHz for fast+ mode.

The table below shows pre-calculated 12CBAUD settings for normal, fast and fast+ mode with 50MHz HCLK.
Table 18-11. I2CBAUD settings for different HCLK
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12C Mode SCLK Frequency HLCK 12CBAUD.SCLH 12CBAUD.SCLL
Normal 100kHz 50MHz OxFA OxFA
Normal 100kHz 4MHz 0x14 0x14
Normal 100kHz 2.8MHz Ox0E Ox0E
Fast 400kHz 50MHz Ox3E 0x3E
Fast 400kHz 4MHz 0x3E 0x3E
Fast 400kHz 3.2MHz 0x04 0x04
Fast+ 1000kHz 50MHz 0x18 0x18
Fast+ 1000kHz 6.14MHz 0x03 0x03

18.2.5. 12C Addressing

The 12C address is for 12C master is set in 2CMCTRL.I2CADDRL and 12CMCTRL.I2CADDRH. The slave
address is set 2CADDR.SLADDRL and 12CADDR.SLADDRH.

18.2.6. 12C Master Read Transactions

The diagram below shows an example of an 12C master read, including which interrupts occur for firmware
processing of this transaction.

<. MASTER READ — DATA O A DATA N-1 — DATAN >

[ [e[als/afs]a[=] S s 2ol 3[R lE[s[alelelzlale] — (Fl=lelalelrlels

E o
o o]
= =
v w
scu | 2| [UULLILT  JUUUAAAA] JULUULTTTT SUMAAR
SLAVE ACKS
SDA | aoess [ | oaa
\ MASTER ACKS
TX Emp ISR [MRX Full ISR MTX Emp ISR [MRX Full ISR MRX Full ISR
Write Write MCTL Wiite Read Write Read Read
MTXDAT Xfer Type =1 MTXDAT MRXDAT MTXDAT Last | MRXDAT MRXDAT
Last Byte RETART =0 Last Byte Byte Flag = 1
Flag=10 Flag=10

Figure 18-2. 12C Master Read Transaction

A Master Read is initiated when you write to the I2CMTXDATA and I2CMCTRL register. They need to be written
in this order: I2CMTXDATA first, then ”2CMCTRL.

* On the last byte of the transaction, write MTXDATA bit O to a zero. This tells the system to wait for an
ACK from the slave.

*  Write I2CMCTRL and set XFERTYPE to 1 (I2C Master Read), RSTART to the desired value (0: No
STOP, 1: STOP) and the slave address in 2CADDRU and I2CADDRL.

* Once I2CMCTRL is written, the 12C transfer will begin.

The Master will send the first byte with the slave address and the Read command. The slave will ACK.
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Immediately after this first ACK, the master will request the first data byte.

When the first data byte is transferred into the Master, the Master will ACK and generate two interrupts: one for
Master Transmit Data Register Empty and then one for Master Receive Data Register Full.

* Upon I2CSTATUS.MTXE interrupt (master transmit empty), the firmware must write a 1 to the
I2CMTXDATA.LBYTE flag if there are more than one data byte pending to be received, or a 0 to the
I2CMTXDATA.LBYTE if the next byte to be received is the last.

* Upon the I2CSTATUS.MRXF interrupt (master receive full), the firmware must read the 22CMRXDATA
register.

Next, repeat until the N-1 data byte is received. On this byte, the firmware must write a 1 to t
I2CMTXDATA.LBYTE. On the last byte received, the I2CMTXDATA must not be written. The I2CMRXDATA
register still needs to be read.

The waveforms will be similar to the figure below.

* |+

PACS52xx Master Read Packet Structure

Figure 18-3. 12C Master Read Waveforms

1. First Data Byte ”2CSTATUS.MATXE interrupt, 2CMTXDATA.LBYTE = 0
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First Data Byte I2CSTATUS.MRXF interrupt, read the I2CMTXDATA register

Second Data Byte I2CSTATUS.MATXE interrupt, 2CMTXDATA.LBYTE = 1 (as byte #3 will be NACK'd)
Second Data Byte I2CSTATUS.MRXEF interrupt, read the I22CMTXDATA register

Third Data Byte 12CSTATUS.MATXE interrupt, do not write to the 22CMTXDATA register

Third Data Byte I2CSTATUS.MRXF interrupt, read the I2CMTXDATA register

I2CMCTRL Access Register Accessed — can be used for multi-packet communication management.

Master Transfer Complete — A STOP has been issued
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19. UART
19.1. Register

19.1.1. Register Map
Table 19-1. UART Register Map

ADDRESS I NAME DESCRIPTION RESET VALUE
UART
0x401D 0000 UARTRXTX UART receive/transmit FIFO 0x0000 0000
0x401D 0004 UARTIER UART interrupt enable 0x0000 0000
0x401D 0008 UARTIIR UART interrupt identification 0x0000 0001
0x401D 000C UARTLCR UART line control 0x0000 0000
0x401D 0010 UARTMCR UART modem control 0x0000 0000
0x401D 0014 UARTLSR UART line status 0x0000 0060
0x401D 0018 UARTMSR UART modem status 0x0000 0000
0x401D 001C UARTSP UART Scratch Pad 0x0000 0000
0x401D 0020 UARTFCTL2 UART FIFO control 0x0000 0000
0x401D 0024 UARTIER2 UART interrupt enable 0x0000 0000
0x401D 0028 UARTDL_L2 UART divisor latch low byte 0x0000 0000
0x401D 002C UARTDL_H2 UART divisor latch high byte 0x0000 0000
0x401D 0038 UARTFD_F UART fractional divisor value 0x0000 0000
0x401D 003C Reserved Reserved 0x0000 0000
0x401D 0040 UARTSTAT UART FIFO status 0x0000 0005

19.1.2. UARTRXTX/UARTDL_L
Register 19-1. UARTRXTX (UART Receive/Transmit FIFO, 0x401D 0000)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved R 0x0 Reserved
Receive and Transmit FIFO buffer
7:0 RXTX RW 0x0 on READ: RX FIFO
on WRITE: TX FIFO
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19.1.3. UARTIER/UARTDL_H

Register 19-2. UARTIER (UART Interrupt Enable, 0x401D 0004)
BIT NAME ACCESS RESET DESCRIPTION
31:4 Reserved R 0x0 Reserved

Modem Status interrupt enable
3 MSINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt

Receive interrupt enable
2 RSINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt

TX register empty interrupt enable
1 TXINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt

RX register data available interrupt enable
0 RXINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt

19.1.4. UARTIIR
Register 19-3. UARTIIR (UART Interrupt Identification, 0x401D 0008)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved R 0x0 Reserved
RX FIFO enable flag
7 RXFEN R 0x0 1b: enabled
Ob: disabled
TX FIFO enable flag
6 TXFEN R 0x0 1b: enabled
Ob: disabled
5:4 Reserved R 0x0 Reserved

UART Interrupt type

111b: reserved

110b: Timeout

101b: reserved
3:1 UARTINTID R 0x0 100b: reserved
011b: RX Line Status
010b: RX Data Available
001b: TX Hold register empty
000b: Modem Status

UART Interrupt
0 UARTINT R 0x1 1b: UART interrupt
Ob: no UART interrupt
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19.1.5. UARTLCR
Register 19-4. UARTLCR (UART Line Control, 0x401D 000C)

BIT

NAME

ACCESS

RESET

DESCRIPTION

31:8

Reserved

R

0x0

Reserved

DLAB

RwW

0x0

Divisor Latch Access
1b: Allow access to the divistor latch
0b: Allow access to the FIFOs and IER

SB

RwW

0x0

Break Control
1b: force TX to Ob
Ob: normal operation

SP

RwW

0x0

Stick Parity
1b: enable
Ob: disable

EPS

RwW

0x0

Parity type
1b: generate EVEN parity
Ob: generate ODD parity

PEN

RwW

0x0

Parity Bit
1b: enable Parity
Ob: disable Parity

STB

RwW

0x0

Stop Bits
1b: 2 STOP bits (1.5 STOP bits for BPC=00)
Ob: 1 STOP bit

1:0

BPC

RwW

0x0

Bits per Character
11b: 8 bits
10b: 7 bits
01b: 6 bits
00b: 5 bits

19.1.6. UARTMCR
Register 19-5. UARTMCR (UART Modem Control, 0x401D 0010)

BIT NAME ACCESS RESET DESCRIPTION
31:5 Reserved R 0x0 Reserved
Loopback
4 LP RW 0x0 1b: loopback enabled
0b: loopback not enabled
2:0 Reserved RW 0x0 Reserved
19.1.7. UARTLSR
Register 19-6. UARTLSR (UART Line Status, 0x401D 0014)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved R 0x0 Reserved
RX FIFO Error
7 RXE R 0x0 1b: at least 1 parity, framing or break error active in FIFO
Ob: no error in RX FIFO
TX Empty
6 TXE R 0x1 1b: TX shift register and TX FIFO are empty
Ob: not empty
TX FIFO Empty
5 TCFE R 0x1 1b:TX FIFO are empty

Ob: not empty
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BIT NAME ACCESS RESET DESCRIPTION
RX Break
4 RXBE R 0x0 1b: entry on top of RX FIFO has break error, bit clears on read

Ob: error cleared

RX Framing Error
3 RXFE R 0x0 1b: entry on top of RX FIFO has framing error, bit clears on read
Ob: error cleared

RX Parity Error
2 RXPE R 0x0 1b: entry on top of RX FIFO has parity error, bit clears on read
Ob: error cleared

RX Overrun error
1 RXOE R 0x0 1b: RX FIFO full and last entry overwritten, bit clears on read
Ob: error cleared

RX Data ready
0 RXDR R 0x0 1b: at least 1 entry in RX FIFO
Ob: RX FIFO empty

19.1.8. UARTSP
Register 19-7. UARTSP (UART Scratch Pad, 0x401D 001C)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved R 0x0 Reserved
7:0 SP RW 0x0 8b scratch pad

19.1.9. UARTFCTL2

Register 19-8. UARTFCTL2 (FIFO Control, 0x401D 0020)
BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved R 0x0 Reserved

RX FIFO Threshold
11b: 14 Bytes in FIFO
7:6 RXFT RW 0x1 10b: 8 Bytes in FIFO
01b: 4 Bytes in FIFO
00b: 1 Byte in FIFO

5:3 Reserved R 0x0 Reserved

TX FIFO reset
2 TXFRESET RW 0x0 1b: clear TX FIFO, bit auto clears
0b: no action

RX FIFO reset
RXFRESET RW 0x0 1b: clear RX FIFO, bit auto clears
0b: no action

FIFO enable
0 FEN RW 0x0 1b: enable RX, TX FIFO
Ob: disable RX, TX FIFO
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19.1.10. UARTIER2
Register 19-9. UARTIER2 (UART Interrupt Enable, 0x401D 0024)

BIT NAME ACCESS RESET DESCRIPTION
31:4 Reserved R 0x0 Reserved
Modem Status interrupt enable
3 MSINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt
Receive interrupt enable
2 RSINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt
TX register empty interrupt enable
1 TXINTEN RW 0x0 1b: enable interrupt
Ob: disable interrupt
RX register data available interrupt enable
0 RXINTEN RW 0x0 1b: enable interrupt

Ob: disable interrupt

19.1.11. UARTDL_L2

Register 19-10. UARTDL_L2 (UART Divisor Latch Low Byte, 0x401D 0028)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved R 0x0 Reserved
7:0 DL_L RwW 0x0 Divisor value, low byte (does not need DLAP = 0 in order to work).

19.1.12. UARTDL_H2

Register 19-11. UARTDL_H2 (UART Divisor Latch High Byte, 0x401D 002C)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved R 0x0 Reserved
7:0 DL_H RW 0x0 Divisor value, high byte (does not need DLAP = 0 in order to work).

19.1.13. UARTFD_F

Register 19-12. UARTFD_F (UART Fractional Divisor Value, 0x401D 0038)

BIT NAME ACCESS RESET DESCRIPTION
31:8 Reserved R 0x0 Reserved
7:0 FRAC RW 0x0 Fractional divisor value

19.1.14. UARTSTAT

Register 19-13. UARTSTAT (UART FIFO Status, 0x401D 0040)
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BIT NAME ACCESS RESET DESCRIPTION
31:4 Reserved R 0x0 Reserved
RX FIFO full
3 RXFF R 0x0 1b: RX FIFO full
Ob: RX FIFO not full
RX FIFO empty
2 RXFE R 0x1 1b: RX FIFO empty
Ob: RX FIFO not empty
TX FIFO full
1 TXFF R 0x0 1b: TX FIFO full
Ob: TX FIFO not full
TX FIFO empty
0 TXFE R 0x1 1b: TX FIFO empty
Ob: TX FIFO not empty
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19.2. Details of Operation
19.2.1. Block Diagram

Figure 19-1. UART

UART
- TX FIFO
Fractional DIV 16 deep TX
HCL UARTDL_L.DL_L RX/16 >
ccs 7| [ uarTFo_LFRAC | [ uarmRxx | 1/0 Controller
RX FIFO RX
16 Deep
INTERRUPT UART STATUS UART CTL
NVIC 1« UARTCTL.SP
UARTILTINTID UARTLS.RXE
UARTCTL.EPS
UARTILUARTINT UARTLS.TXE
UARTCTL.PEN
UARTIEN.MSINTEN UARTLS.TCFE
UARTCTL.STB
UARTIEN.RSINTEN UARTLS.RXBE
UARTCTL.BPC
UARTIEN.TXINTEN UARTLS.RXFE
UARTIEN.RXINTNEN UARTLS.RXPE
UARTLS.RXOE

19.2.2. Configuration
Following blocks need to be configured for correct use of the UART:

*  Clock Control System (CCS)
* Nested Vectored Interrupt Controller (NVIC)
* |/O Controller

19.2.3. UART

The UART supports up to 3.125 Mbps communication speed, has programmable clock selection with fractional
divider, loop back mode for testing, 16 Byte transmit and 16 Byte receive FIFO with programmable receive
interrupt threshold.

19.2.4. UART Clock Rate Setting
The UART block has a fractional divider to set up the baud rate. The UART clock is fed by the HCLK. The UART
clock must be set to 16x the desired RX TX baud rate setting for correct functioning.

To calculate settings for UARTDL_H, UARTDL_L, UARTFD_F, first calculate the desired divider setting using
following formula:

L HCLK
UARTDZVZSOV—BAUDRATE*16 (6)

Where:

UARTDivisor: calculated divisor
HCLK: HCLK frequency in Hz
BAUDRATE: desired Baud rate
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The integer portion of UARTDivisor is used to set UARTDL_H, UARTDL_L.

To calculate the value of UARTFD_F, use formula below and round to the nearest integer.

UARTFD=UARTDivisor ;,.*256 (7)
Where:
UARTFD: calculated UARTFD value

UARTDIVISOR_FRAC: UARTDivisor fractional value

To calculate Baud rate error use following:

BAUDRATEERROR=BAUDRATE — (HCLK/( UARTDivisor + UARTDivisorﬁaC/256 )/ 16 (8)
Where:
BAUDRATEERROR: absolute baud rate error
BAUDRATE: Baudrate
HCLK: HCLK frequency in Hz
UARTDivisor: UART divisor integer value

UARTDivisor_frac: 