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4.4 Pin Description

4.4.1 Mini57 Series Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFP)

PA.0 MFPO means SYS_GPA_MFP[3:0]=0x0.

PA.4 MFP5 means SYS_GPA_MFP[19:16]=0x5.

MFP only configures the ouput data or input data of PAD; the direction of PAD is configured by PMD.
The priority of MFP in the same multi-function was GPA > GPB > GPC > GPD.

The type A of multi-function needs to be configured to be input port.

4.4.1.1 Mini57 Series TSSOP28 Pin Description

Pin No. Pin Name Type MFP* Description
1 Vop A MFPO Power supply for 1/0 ports and LDO source for internal
PLL and digital function.

2 PD.6 1/0 MFPO General purpose digital 1/0 pin.
UARTO_RXD | MFPB Data receiver input pin for UARTO.

3 PB.O /0 MFPO General purpose digital 1/0 pin.
ADCO_CHO A MFP2 ADCO channel0 analog input.
ACMPO_PO A MFP4 Analog comparator0 positive input pin.
ECAP_PO | MFP7 Enhanced Input Capture input pin

4 PB.1 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CH1 A MFP2 ADCO channell analog input.
ACMPO_P1 A MFP4 Analog comparator0 positive input pin.
ECAP_P1 | MFP7 Enhanced Input Capture input pin

5 PB.2 /O MFPO General purpose digital /0 pin.
ADCO_CH2 A MFP2 ADCO channel2 analog input.
BPWM_CH1 110 MFP3 PWM channell output/capture input.
ACMPO_P2 A MFP4 Analog comparator0 positive input pin.
ECAP_P2 | MFP7 Enhanced Input Capture input pin

6 PB.4 /O MFPO General purpose digital /0 pin.
ADC1_CHO A MFP2 ADC1 channelO analog input.
ACMPO_N A MFP4 Analog comparatorQ negative input pin.
T™1 1/0 MFP7 Timerl event counter input / toggle output

7 PC.1 1/0 MFPO General purpose digital /0 pin.
ADCO_CH4 A MFP2 ADCO channel4 analog input.
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Pin No. |Pin Name Type MFP* Description
SPI0_CLK 110 MFP9 SPIO0 serial clock pin.
SPI1_SS 1/0 MFPA SPI1 slave select pin
UARTO_TXD (0] MFPB Data transmitter output pin for UARTO.

23 PA.2 /0 MFPO General purpose digital /0 pin.
EPWM_CH2 /0 MFP3 PWM channel2 output/capture input.
12C0_SDA 110 MFP8  [ICO data input/output pin.

SPI0_MOSI 110 MFP9 SPI0 1st MOSI (Master Out, Slave In) pin.
SPI1_MISO 1/0 MFPA SPI1 MISO (Master In, Slave Out) pin.
UARTO_RXD | MFPB Data receiver input pin for UARTO.

24 PA.1 /0 MFPO General purpose digital 1/0 pin.
EPWM_CH1 /0 MFP3 PWM channell output/capture input.
12C1_SDA 110 MFP8  [I’C1 data input/output pin.
SPIO_MISO /10 MFP9 SPIO0 1st MISO (Master In, Slave Out) pin.
SPI1_MOSI 1/0 MFPA SPI1 MOSI (Master Out, Slave In) pin.
UART1_RXD | MFPB Data receiver input pin for UART1.

25 PA.O 1/0 MFPO General purpose digital 1/0 pin.

CLKO 0] MFP1 Clock Out

EPWM_CHO 1/0 MFP3 PWM channelO output/capture input.
I2C1_SCL 110 MFP8  [I°C1 clock pin.

SPIO_SS 110 MFP9 SPIO slave select pin.

SPI1_CLK 1/0 MFPA SPI1 serial clock pin

UART1_TXD (0] MFPB Data transmitter output pin for UART1.

26 PC.4 /O MFPO General purpose digital /0 pin.
ECAP_P3 | MFP7 Enhanced Input Capture input pin

27 LDO_CAP A MFPO  |LDO output pin.

28 Vss A MFPO Ground pin for digital circuit.

Table 4.4-1 TSSOP28 Pin Description
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4.4.1.3 Mini57 Series QFN33 Pin Description
QFNN? A Pin Name Type MFP* |Description

1 LDO_CAP A MFPO |LDO output pin.

2
Vss A MFPO |Ground pin for digital circuit.

33

3 Voo A MEPO Ejtr)]v(\:/t(?cr)rﬁupply for 1/0 ports and LDO source for internal PLL and digital
PD.6 1/0 MFPO |General purpose digital I/O pin.

‘ UARTO_RXD | MFPB [Data receiver input pin for UARTO.

PB.O /0 MFPO |General purpose digital 1/0O pin.
ADCO_CHO A MFP2 |ADCO channel0O analog input.

° ACMPO_PO A MFP4 |Analog comparatorO positive input pin.
ECAP_PO | MFP7 |Enhanced Input Capture input pin
PB.1 1/0 MFPO |General purpose digital /O pin.
ADCO_CH1 A MFP2 |ADCO channell analog input.

° ACMPO_P1 A MFP4 |Analog comparatorO positive input pin.
ECAP_P1 | MFP7 |Enhanced Input Capture input pin
PB.2 I/0 MFPO |General purpose digital I/O pin.
ADCO_CH2 A MFP2 |ADCO channel2 analog input.

7 BPWM_CH1 1/0 MFP3 |PWM channell output/capture input.
ACMPO_P2 A MFP4 |Analog comparatorO positive input pin.
ECAP_P2 | MFP7 |Enhanced Input Capture input pin
PB.4 /O MFPO |General purpose digital /0O pin.
ADC1_CHO A MFP2 |ADC1 channelO analog input.

° ACMPO_N A MFP4 |Analog comparatorO negative input pin.
™1 1/0 MFP7 |Timerl event counter input / toggle output
PC.1 110 MFPO |General purpose digital I/O pin.
ADCO_CH4 A MFP2 |ADCO channel4 analog input.

STADC | MFP3 |ADC external trigger input.

9 ACMPO_P3 A MFP4 |Analog comparatorO positive input pin.
ACMP1_P1 A MFP5 |Analog comparatorl positive input pin.
SPI0O_MOSI 110 MFP9 |SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MISO 1/0 MFPA |SPI1 MISO (Master In, Slave Out) pin.

10 nRESET | MEPO External reset input: active LOW, with an internal pull-up. Set this pin low

reset to initial state.

Apr. 06, 2017
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6 FUNCTIONAL DESCRIPTION
6.1 ARM® Cortex®-MO Core

6.1.1 Overview

The Cortex®-MO processor is a configurable, multistage, 32-bit RISC processor, which has an
AMBA AHB-Lite interface and includes an NVIC component. It also has optional hardware debug
functionality. The processor can execute Thumb code and is compatible with other Cortex®-M
profile processor. The profile supports two modes — Thread mode and Handler mode. Handler
mode is entered as a result of an exception. An exception return can only be issued in Handler

mode. Thread mode is entered on Reset, and can be entered as a result of an exception return.
Figure 6.1-1 shows the functional controller of processor.

Cortex-M0O Components
Cortex-MO Processor Debug
Interrupts - Nested )
71 Vectored Cortex-M0 Brez;l;zomt
a A
»{ Interrupt P»| Processor &——Pp Watchpoint
Controller Core Unit
(NVIC)
vV V A A A
Wakeup v v
Interrupt Debug
Controller w| Bus matrix | g » pebu99er 4 »| Access Port
(WIC) 4 - "1 interface | 4
A (DAP)
A
A 4 \ 4
AHB-Lite interface Serial Wire or
JTAG debug port

Figure 6.1-1 Functional Block Diagram
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Vvr and the state keeps longer than De-glitch time (16*HCLK cycles), chip will be reset. The LVR
reset will control the chip in reset state until the AVpp voltage rises above V| yg and the state
keeps longer than De-glitch time. The PINRF (SYS_RSTSTS[1]) will be set to 1 if the previous
reset source is nNRESET reset. Figure 6.2-4 shows the Low Voltage Reset waveform.

AVpp '
|
|

VR—m — — — 4 — — 4 — ——— — — — — — — — -—— T ——— "

| | I I
| I I I
| | I I
| I | |
| | | I |
S I T, | |
( < de-glitch time) ( = de-glitch time)| | |
| | I
Low Voltage Reset :
I T3 |
( = de-glitch time)

Figure 6.2-4 Low Voltage Reset (LVR) Waveform

6.2.2.4 Brown-out Detector Reset (BOD Reset)

If the Brown-out Detector (BOD) function is enabled by setting the Brown-out Detector Enable Bit
BODEN (SYS_BODCTL[0]), Brown-Out Detector function will detect AVpp during system
operation. When the AVpp voltage is lower than Vgop which is decided by BODEN
(SYS_BODCTLJ[0]) and BODVL (SYS_BODCTL[2:1]) and the state keeps longer than De-glitch
time (Max(20*HCLK cycles, 1*LIRC cycle)), chip will be reset. The BOD reset will control the chip
in reset state until the AVpp voltage rises above Vgop and the state keeps longer than De-glitch
time. The default value of BODEN, BODVL and BODRSTEN is set by Flash controller user
configuration register CBODEN (CONFIGO[12]), CBOV (CONFIGO[15:13]) and CBORST
(CONFIGO[12]) respectively. User can determine the initial BOD setting by setting the CONFIGO
register. Figure 6.2-5 shows the Brown-Out Detector waveform.
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[3] APUEN APROM Update Enable Control (Write Protect)
[2] SPUEN SPROM Update Enable Control (Write Protect)
[1]1 BS Boot Select (Write Protect)
[0] ISPEN ISP Enable Control (Write Protect)
FMC_ISPTRG [0] ISPGO ISP Start Trigger (Write Protect)
FMC_ISPSTS [6] ISPFF ISP Fail Flag (Write Protect)
TIMERO_CTL [31] ICEDEBUG ICE Debug Mode Acknowledge Disable Control (Write Protect)
TIMER1_CTL [31] ICEDEBUG ICE Debug Mode Acknowledge Disable Control (Write Protect)
[31] ICEDEBUG ICE Debug Mode Acknowledge Disable Control (Write Protect)
[71 WDTEN Watchdog Timer Enable Control (Write Protect)
[6] INTEN Watchdog Timer Time-out Interrupt Enable Control (Write Protect)
WDT_CTL
[4] WKEN Watchdog Timer Time-out Wake-up Function Control (Write Protect)
[1] RSTEN Watchdog Timer Time-out Reset Enable Control (Write Protect)
[0] RSTCNT Reset Watchdog Timer Up Counter (Write Protect)

Apr. 06, 2017
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SysTick Reload Value Register (SYST RVR)

Register Offset R/W [Description Reset Value
SYST_RVR SCS_BA+0x14 R/W |SysTick Reload Value Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
RELOAD
15 14 13 12 11 10 9 8
RELOAD
7 6 5 4 3 2 1 0
RELOAD
Bits Description
[31:24] Reserved Reserved.
[23.0] RELOAD System Tick Beload Value -
Value to load into the Current Value register when the counter reaches 0.
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6.2.9.6 NVIC Control Registers Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W  |Description Reset Value
SCS Base Address:

SCS_BA = 0xE000_E000

NVIC_ISER SCS_BA+0x100 R/W  |IRQO ~ IRQ31 Set-Enable Control Register 0x0000_0000
NVIC_ICER SCS_BA+0x180 R/W  |IRQO ~ IRQ31 Clear-Enable Control Register 0x0000_0000
NVIC_ISPR SCS_BA+0x200 R/W |IRQO ~ IRQ31 Set-Pending Control Register 0x0000_0000
NVIC_ICPR SCS_BA+0x280 R/W  [IRQO ~ IRQ31 Clear-Pending Control Register 0x0000_0000
NVIC_IPRO SCS_BA+0x400 R/W  |IRQO ~ IRQ3 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR1 SCS_BA+0x404 R/W  |IRQ4 ~ IRQ7 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR2 SCS_BA+0x408 R/W  [IRQ8 ~ IRQ11 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR3 SCS_BA+0x40C |R/W [|IRQ12 ~ IRQ15 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR4 SCS_BA+0x410 R/W  |IRQ16 ~ IRQ19 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR5 SCS_BA+0x414 |R/W [|IRQ20 ~ IRQ23 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR6 SCS_BA+0x418 R/W  |IRQ24 ~ IRQ27 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR7 SCS_BA+0x41C |R/W |IRQ28 ~ IRQ31 Interrupt Priority Control Register 0x0000_0000
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IRO0 ~ IRQ31 Set-enable Control Register (NVIC ISER)

Register Offset R/W  |Description Reset Value
NVIC_ISER |SCS_BA+0x100 |R/W [IRQO ~IRQ31 Set-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5 4 3] 2 1 0
SETENA
Bits Description
Interrupt Enable Register
Enable one or more interrupts. Each bit represents an interrupt number from IRQ0 ~
IRQ31 (Vector number from 16 ~ 47).
Write operation:
0 = No effect.
[31:0] SETENA 1 = Write 1 to enable associated interrupt.
Read operation:
0 = Associated interrupt status Disabled.
1 = Associated interrupt status Enabled.
Read value indicates the current enable status.
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IRO0 ~ IRO31 Set-pending Control Reqgister (NVIC ISPR)

Register Offset R/W |Description Reset Value
NVIC_ISPR SCS_BA+0x200 R/W |IRQO ~ IRQ31 Set-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5 4 3] 2 1 0
SETPEND
Bits Description
Set Interrupt Pending Register
Write operation:
0 = No effect.
1 = Write 1 to set pending state. Each bit represents an interrupt number from IRQO ~
[31:0] SETPEND IRQ31 (Vector number from 16 ~ 47).
Read operation:
0 = Associated interrupt in not in pending status.
1 = Associated interrupt is in pending status.
Note: Read value indicates the current pending status.
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IRO28 ~ IRO31 Interrupt Priority Register (NVIC IPR7)

Register Offset R/W |Description Reset Value
NVIC_IPR7 SCS_BA+0x41C |R/W [|IRQ28 ~ IRQ31 Interrupt Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_31 Reserved
23 22 21 20 19 18 17 16
PRI_30 Reserved
15 14 13 12 11 10 9 8
PRI_29 Reserved
7 6 5 4 3] 2 1 0
PRI_28 Reserved
Bits Description
Priority of IRQ31
[31:30] PRI_31 . o o
0 denotes the highest priority and 3 denotes the lowest priority.
[29:24] Reserved Reserved.
Priority of IRQ30
[23:22] PRI_30 . . .
0 denotes the highest priority and 3 denotes the lowest priority.
[21:16] Reserved Reserved.
Priority of IRQ29
[15:14] PRI_29 . . .
0 denotes the highest priority and 3 denotes the lowest priority.
[13:8] Reserved Reserved.
Priority of IRQ28
[7:6] PRI_28 y Q_ . o
0 denotes the highest priority and 3 denotes the lowest priority.
[5:0] Reserved Reserved.
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Interrupt Control State Reqgister (ICSR)

Register Offset R/W [Description Reset Value

SCS_ICSR SCS_BA+0xD04 R/W |Interrupt Control State Register 0x0000_0000

31 30 29 28 27 26 25 24

NMIPENDSET Reserved PENDSVSET | PENDSVCLR | PENDSTSET | PENDSTCLR Reserved

23 22 21 20 19 18 17 16

ISRPREEMPT | ISRPENDING Reserved VECTPENDING

15 14 13 12 11 10 9 8

VECTPENDING Reserved VECTACTIVE

7 6 5 4 3 2 1 0

VECTACTIVE

Bits Description

NMI Set-pending Bit

Write Operation:

0 = No effect.

1 = Changes NMI exception state to pending.

Read Operation:

[31] NMIPENDSET . .
0 = NMI exception not pending.

1 = NMI exception pending.

Note: Because NMI is the highest-priority exception, normally the processor entersthe
NMI exception handler as soon as it detects a write of 1 to this bit. Entering thehandler
then clears this bit to 0. This means a read of this bit by the NMI exceptionhandler returns
1 only if the NMI signal is reasserted while the processor is executingthat handler.

[30:29] Reserved Reserved.

PendSV Set-pending Bit

Write Operation:

0 = No effect.

1 = Changes PendSV exception state to pending.
[28] PENDSVSET )
Read Operation:

0 = PendSV exception is not pending.
1 = PendSV exception is pending.

Note: Writing 1 to this bit is the only way to set the PendSV exception state to pending

PendSV Clear-pending Bit

Write Operation:

0 = No effect.

1 = Removes the pending state from the PendSV exception.

This bit is write-only. To clear the PENDSV bit, you must “write 0 to PENDSVSET
andwrite 1 to PENDSVCLR” at the same time.

[27] PENDSVCLR

[26] PENDSTSET SysTick Exception Set-pending Bit
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6.3 Clock Controller

6.3.1 Overview

The clock controller generates clocks for the whole chip, including system clocks and all
peripheral clocks. The clock controller also implements the power control function with the
individually clock ON/OFF control, clock source selection and clock divider. The chip enters
Power-down mode when the Cortex®-MO core executes the WFI instruction only if the PDEN
(CLK_PWRCTL][7]) bit set to 1. After that, chip enters Power-down mode and waits for wake-up
interrupt source triggered to exit Power-down mode. In Power-down mode, the clock controller
turns off the 4~24 MHz external high speed crystal (HXT) and 48 MHz internal high speed RC
oscillator (HIRC) to reduce the overall system power consumption. Figure 6.3-2 shows the clock
generator and the overview of the clock source control.

The clock generator consists of 4 clock sources, which are listed below:

32.768 kHz external low speed crystal oscillator (LXT)
4~24 MHz external high speed crystal oscillator (HXT)
48 MHz internal high speed RC oscillator (HIRC)

10 kHz internal low speed RC oscillator (LIRC)

LXTEN (CLK_PWRCTL[1])

External 32.768
kHz Crystal
(LXT)

LXT

\j

HXTEN (CLK_PWRCTL[O])

— External 4~24
MHz Crystal
(HXT)

HXT

\j

HIRCEN (CLK_PWRCTL[2])

Internal 48 MHz HIRC
Oscillator
(HIRC)

\)

LIRCEN (CLK_PWRCTL[3])

Internal 10 kHz
Oscillator
(LIRC)

LIRC

\)

Figure 6.3-1 Clock Generator Block Diagram
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PCLK >
WDTCKEN (CLK_APBCLK[0]) - VLT 21 W
TMROCKEN (CLK_APBCLK[2])
>
TMR1CKEN (CLK_APBCLK[3]) }
CLKOCKEN (CLK_APBCLK[6]) j—’ Frequency Divider
»
ECAPCKEN (CLK_APBCLK][8]) ECAP
PGACKEN (CLK_APBCLK[12]) }
»
EPWMCKEN (CLK_APBCLK[20]) }
-
BPWMCKEN (CLK_APBCLK[16])
>
UART1CKEN (CLK_APBCLK[17]) s
USCIOCKEN (CLK_APBCLK[24]) } uscio
>
usci1
USCICKEN (CLK_APBCLK[25])
ADC
ADCCKEN (CLK_APBCLK([28])
-
ACMPCKEN (CLK_APBCLK[30]) ACMP
>

Figure 6.3-5 Peripherals Bus Clock Source Selection for PCLK
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Peripheral Clock Selectable Ext. CLK HIRC LIRC HCLK
(HXT Or LXT)

WDT Yes Yes No Yes Yes
WWDT Yes Yes No Yes Yes
Timer0 Yes Yes Yes Yes Yes
Timerl Yes Yes Yes Yes Yes
USCIO Yes Yes Yes Yes Yes
USCI1 Yes Yes Yes Yes Yes

ADC Yes Yes Yes No Yes
ACMP No No No No Yes
ECAP No No No No Yes
EBWM No No No No Yes
BPWM No No No No Yes
HDIV No No No No Yes

Table 6.3-1 Peripheral Clock Source Selection Table

Note: For the peripherals those peripheral clock are not selectable, its clock source is fixed to
PCLK.

6.3.5 Power-down Mode Clock

When entering Power-down mode, system clocks, some clock sources and some peripheral
clocks are disabled. Some clock sources and peripherals clock are still active in Power-down
mode.

The clocks still kept active are listed below:
® Clock Generator
® 10 kHz internal low speed oscillator (LIRC) clock

® 32.768 kHz external low speed crystal oscillator (LXT) clock (If PDLXT = 1 and
XTLENJ[1:0] = 10)

®  Peripherals Clock (When 10 kHz low speed oscillator is adopted as clock source)
€ Watchdog Clock
€ Timer 0/1 Clock

6.3.6 Frequency Divider Output

This device is equipped with a power-of-2 frequency divider which is composed of 16 chained
divide-by-2 shift registers. One of the 16 shift register outputs selected by a sixteen to one
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6.4 Flash Memory Controller (FMC)

6.4.1 Overview

The Mini57 series is equipped with 29.5 Kbytes on chip embedded Flash for application program
memory (APROM) that can be updated through ISP procedure. In System Programming (ISP)
function enables user to update program memory when chip is soldered on PCB. After chip
powered on Cortex®-M0O CPU fetches code from APROM or LDROM decided by boot select
(CBS) in Config0. By the way, the Mini57 series also provides Data Flash Region, where the Data
Flash is shared with original program memory and its start address is configurable and defined by
user in Configl. The Data Flash size is defined by user depending on the application request.
Security program memory (SPROM) provides user to protect any program code within SPROM.

6.4.2 Features

® Running up to 48 MHz with one wait state and 24 MHz without wait state for
discontinuous address read access

® 295 Kbytes application program memory (APROM)
2 Kbytes in system programming (ISP) loader program memory (LDROM)

® Programmable Data Flash start address and memory size with 512 bytes page erase
unit

® Three 512 bytes security program memory (SPROM)

Supports In-System-Programming (ISP) / In-Application-Programming (IAP) to update
embedded Flash memory.
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6.8 Enhanced PWM Generator (EPWM)

6.8.1 Overview

The Mini57 series has built in one PWM unit which is specially designed for motor driving control
applications. The PWM unit supports six PWM generators which can be configured as six
independent PWM outputs, PWMO~PWMS5, or as three complementary PWM pairs, (PWMO,
PWM1), (PWM2, PWM3) and (PWM4, PWM5) with three programmable dead-zone generators.

Every complementary PWM pairs share one clock divider providing nine divided frequencies (1,
1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128, 1/256) for each channel. Each PWM output shares one 16-
bit counter for PWM period control, and 16-bit comparators for PWM duty control. The six PWM
generators provide fourteen independent PWM interrupt flags which are set by hardware when
the corresponding PWM period counter comparison matched period and duty. Each PWM
interrupt source with its corresponding enable bit can request PWM interrupt. The PWM
generators can be configured as One-shot mode to produce only one PWM cycle signal or Auto-
reload mode to output PWM waveform continuously.

To prevent PWM driving output pin with unsteady waveform, the 16-bit period up counter and 16-
bit comparator are implemented with double buffer. When user writes data to counter/comparator
buffer registers, the updated value will be loaded into the 16-bit counter/comparator at the end of
current period. The double buffering feature avoids glitch at PWM outputs.

Besides PWM, Motor controlling also need Timer, ACMP and ADC to work together. To control
motor more precisely, some registers are provided to configure not only PWM but also Timer,
ADC and ACMP. By doing so, it can save more CPU time and control motor with ease especially
in BLDC.

6.8.2 Features

®  Supports one PWM clock timer and one 9 level Divider (1, 1/2, 1/4, 1/8, 1/16, 1/32,
1/64, 1/128, 1/256).

®  Supports six independent 16-bit PWM duty control units with maximum six port pins:

€ Six independent PWM outputs — PWMO0O, PWM1, PWM2, PWM3, PWM4, and
PWM5

€ Three complementary PWM pairs, with each pin in a pair mutually complement
to each other and capable of programmable dead-zone insertion — (PWMO,
PWM1), (PWM2, PWM3) and (PWM4, PWM5)

€ Three synchronous PWM pairs, with each pin in a pair in-phase — (PWMO,
PWM1), (PWM2, PWM3) and (PWM4, PWM5)

Supports group function.

Supports one-shot (only edge alignment mode) or auto-reload mode PWM
Supports 16-bit resolution PWM counter

Supports Edge-aligned and Center-aligned mode

Supports Programmable dead-zone insertion between complementary paired PWMs

Supports hardware fault brake protections
€ Two Interrupt source types:
€ one type is brake directed, and one type can resume from brake.
€ fault brake source:
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6.17 Analog Comparator (ACMP)

6.17.1 Overview

The Mini57 series contains two comparators which can be used in a number of different
configurations. The comparator output is logic 1 when positive input greater than negative input,
otherwise the output is 0. Each comparator can be configured to generate interrupt when the
comparator output value changes.

6.17.2 Features
® Analog input voltage range: 0 ~ Vpp
®  Supports Hysteresis function

®  Optional internal reference voltage source for each comparator negative input
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8.5 Flash DC Electrical Characteristics

Symbol Parameter Min Typ Max Unit Test Condition
Ve a2 Supply Voltage 1.35 15 1.65 v

Nenour Endurance 100,000 |- - cycles™

Trer Data Retention 20 - - year Ta=125C
Terase Sector Erase Time - 5 ms

TrroG Program Time - - 7.5 us

lop1 Read Current - 3 45 mA @33 MHz

Iop2 Program Current - - 4 mA

Ibps Erase Current - - 2 mA

Notes:

1. Number of program/erase cycles.
2. Vewais source from chip LDO output voltage.

Guaranteed by design, not test in production.
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