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Specification Revision History

Version Revision Description

1.0 Initial Version 2018/04/09

User Application Note

(Before using this IC, take a look at the following description note, it includes important messages.)

1. We strongly recommend placing an external 100nF MLCC between VDD and VSS and as close to
the IC as possible.

2. The value in the dead-time register must be less than the value in the duty cycle register, in order
to prevent unexpected behaviors on both of the PWM outputs.

3. During ADC conversion, do not perform output instruction to maintain precision for all of the pins.
In order to obtain accurate values, it is necessary to avoid any data transition on the 1/O pins
during AD conversion.

4. When TM4 is in capture mode, its behavior is different from TM1/ TM2/ TM3. It has TM4SF and
TMADBSF flags, which can be used to determine if an interrupt is caused by a period or a duty.

X e Product Specification (V1.0) 04.09.2018
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1 General Description

EM88F794N is an 8-bit low-cost high performance MCU equipped with DC fan motor driver.
EM88F794N is a microprocessor designed and developed with low-power, high-speed CMOS
technology. It has an on-chip 4Kx16-bits electrical flash memory.

The timer that can perform various PWM operations operates at a maximum resolution of 32 MHz
and is provided with several functions, such as PWM (complementary PWM x 3 channels) output
function with dead time, 6-phase PWM output function, DC inverter real-time output function, and
can perform inverter control.

The MCU is designed as a cost effective processors offering optimized performance and are ideal
for DC motor driving applications. EM88F794N constructive features motivate exploration into
wide variety of new creative ideas for more innovative products that drive DC motors.

The debug function is built in EM88F794N chip. User can read the program code from OCDS port
and monitor the on chip register status, memory and program trace log on computer.

Using OCDS, user can develop their program for several flash types of ELAN IC

Product Specification (V1.0) 04.09.2018 o1
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2 Features

m  CPU configuration

® 4Kx16-bit Flash memory
(48+256) bytes general purpose register
More than 10 years data retention
8-level stacks for subroutine nesting
8x8 Multiplier
Less than 6 mA at 5V/32MHz
Typically 1 yA, during sleep mode
Power-On Reset 2.1V

Three Programmable Brown-out Reset
BOR: 4.6V, 3.9V, 2.8V

Three Programmable Level Voltage Detectors
LVD: 4.7V, 4.1V, 3.0V

® Four CPU operation modes (Normal, Green, Idle, Sleep)

m /O port configuration
® Three bidirectional I/O ports: P5~P7
® Three programmable pin change wake-up ports : P5~P7
® Three programmable pull-down 1/O ports: P5~P7
® Three programmable pull-high I/O ports: P5~P7
® Three programmable open-drain I/O ports: P5~P7
® Three programmable high-sink/drive 1/O ports: P5~P7
m  Operating voltage range:
® 3.0V~5.5V at -40°C~+125°C (Industrial Grade)
m  Operating frequency range (base on two clocks):
Main oscillator:
® |RC mode:
DC ~ 32 MHz at 4.5V~5.5V
DC ~ 28 MHz at 4.2V~5.5V
DC ~ 24 MHz at 4.2V~5.5V

DC ~ 20 MHz at 3.0V~5.5V

Drift Rate
InternalRC

Frequency Voltage Process

+0.8% (0°C~65C) (4.5V~5.5V) +1%

u
w

32 MHz | +1.8% (-40°C~85T) (4.5V~5.5V) | +0.2% | +2%

+2.8% (-40°C ~1257C) (4.5V~5.5V) +3%

20MHz | *1:5% (0C~65C) (3vV-5.5V) +3%

24 MHz | +2.5% (-40°C~80°C) (3V~5.5V) | +1.5% | +4%

28MHZ | 13 504 (-40°C~125T) (3V~5.5V) +5%

Sub oscillator:

® |RC mode: 16k/128kHz

m Peripheral configuration

® Four 16-bit timers (TM1/TM2/TM3/TM4) with seven
modes:

Timer/Counter/Capture/Window/Buzzer/PWM/ PDO
(Programmable Divider Output) modes.

® 6+1 channels Analog-to-Digital Converter with 12-bit
resolution:

One of the channels is 1/2 VDD power detection
ADC Buffer mode
Power down (Sleep) mode
® Two Comparator
Comparator 2 has hysteresis function
® One 16-bit PWM
Three group Pulse Width Modulation(PWM)
complementary output with dead time
One 16-bit PWM / Capture

High EFT/ESD immunity

1 available interrupts: (11 external, 20 internal)
External interrupt: EINTO,EINT1
TM1, TM2, TM3,TM4 overflow interrupt
TM5, TM6 period/duty match completion
Input-port status changed interrupt
ADC completion interrupt
LVD interrupt
Comparators 1~2 interrupt
System hold interrupt
PWM brake interrupt

Hall edge interrupt

m  Single instruction cycle commands

m  Programmable free running watchdog timer

® \Watchdog Timer: 16.5ms + 5% with VDD =5V at 25°C,
Temperature range * 7.5% (-40°C ~+125°C)

® Two clocks per instruction cycle
Package Type:

e 20-pin TSSOP : 173mil EM88F794NTS20

Note: These are all Green products which do not contain
hazardous substances.
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3 Pin Configuration

P50/PWMCB/C10OUT
P51/PWMC/C20UT
P52/INT1/TM4/2W_SCL
VDD

P53/PWMA
P54/PWMAB

P55

P56/EHAC

P57/ADC5

P60/INTO/TM3/2W_SDA

HiNININININININInIE

NN ININNEE

TSSOP-20

© 00 N O U1 A W N P

=
o

20
19
18
17

EMagr794N 16

15
14
13
12
11

P67/PWME/TM1/ADCO/C1+
VSS

P71/ADC3/RCOUT
P70/ADC2
P66/TM2/ADC1/C1-/RESET
P65/EHAA/VREF/C2+
P64/PWMB

P63/PWMBB
P62/ADC4/C2-

P61/EHAB

Figure 3-1 EM88F794N TSSOP-20 Pin Assignment

Product Specification (V1.0) 04.09.2018

(This specification is subject to change without prior notice)

3



EM88F794N

8-Bit Microcontroller

4  Pin Description

Function Description
VDD VDD Power - Power
VSS VSS Power - Ground
Bidirectional I/O pin with programmable
P50 ST | CMOS | pull-down, pull-high, open-drain, and pin change
wake-up
P50/PWMCB/C10UT
PWMCB - CMOS | Complementary PWM output of Channel C
C10UT - CMOS | Comparator 1 output
Bidirectional I/O pin with programmable
P51 ST | CMOS | pull-down, pull-high, open-drain, and pin change
P51/PWMC/C20UT wake:up
PWMC - CMOS | PWM output of channel C
C20UT — | CMOS | Comparator 2 output
Bidirectional I/O pin with programmable
P52 ST | CMOS | pull-down, pull-high, open-drain, and pin change
wake-up
P52/INT1/TM4/2W_SCL | INT1 ST - External Interrupt 1
TM4 ST | CMOS | 16-bit Timer/Counter 4
2W_SCL| ST | CMOS | On-chip debug system clock pin
Bidirectional I/0 pin with programmable
P53 ST | CMOS | pull-down, pull-high, open-drain, and pin change
P53/PWMA wake-up
PWMA CMOS | PWM output of Channel A
Bidirectional I/O pin with programmable
P54 ST | CMOS | pull-down, pull-high, open-drain, and pin change
P54/PWMAB wakeup
PWMAB CMOS | Complementary PWM output of Channel A
Bidirectional I/O pin with programmable
P55 P55 ST CMOS | pull-down, pull-high, open-drain, and pin change
wake-up
Bidirectional I/O pin with programmable
P56 ST CMOS | pull-down, pull-high, open-drain, and pin change
P56/EHAC wake-up
EHAC ST - Hall sensor input
Bidirectional I/O pin with programmable
P57 ST | CMOS | pull-down, pull-high, open-drain, and pin change
P57/ADC5 wake-up
ADC5 AN - ADC Input 5

Product Specification (V1.0) 04.09.2018
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Function

Output

Type

Description

Bidirectional I/O pin with programmable

P60 ST CMOS pull-down, pull-high, open-drain, and
pin change wake-up
P60/INTO/TM3/2W_SDA INTO ST - External Interrupt O
TM3 ST CMOS 16-bit Timer/Counter 3
2W_SDA ST CMOS On-chip debug system data pin
Bidirectional 1/0O pin with programmable
P61 ST CMOS pull-down, pull-high, open-drain, and
P61/EHAB pin change wake-up
EHAB ST - Hall sensor input
Bidirectional 1/0O pin with programmable
P62 ST CMOS pull-down, pull-high, open-drain, and
P62/ADCA/C2- pin change wake-up
ADC4 AN - ADC input 4
C2- AN - Inverting end of Comparator 2
Bidirectional I/O pin with programmable
P63 ST CMOS pull-down, pull-high, open-drain, and
P63/PWMBB pin change wake-up
PWMBE B CMOS Complementary PWM output of
Channel B
Bidirectional I/O pin with programmable
P64 ST CMOS pull-down, pull-high, open-drain, and
P64/PWMB pin change wake-up
PWMB - CMOS PWM output of Channel B
Bidirectional 1/O pin with programmable
P65 ST CMOS pull-down, pull-high, open-drain, and
pin change wake-up
P65/EHAA/NVREF/C2+ EHAA ST - Hall sensor input
VREF AN - Voltage reference for ADC
C2+ AN - Non-inverting end of Comparator 2
Bidirectional 1/0O pin with programmable
P66 ST CMOS pull-down, pull-high, open-drain, and
pin change wake-up
T™2 ST CMOS 16-bit Timer/Counter 2
P66/TM2/ADC1/C1-/RESET
ADC1 AN - ADC Input 1
C1- AN - Inverting end of Comparator 1
RESET ST -

Product Specification (V1.0) 04.09.2018
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Input | Output

Function Type Type Description
Bidirectional I/0 pin with programmable
P67 ST CMOS | pull-down, pull-high, open-drain, and pin
change wake-up
P67/PWME/TM1/ PWME - CMOS | PWM output of Channel E
ADCO/C1+ ™1 — | 16-bit Timer/Counter 1
ADCO AN - ADC input 0
C1+ AN - Non inverting end of Comparator 1
Bidirectional I/0 pin with programmable
P70 ST | CMOS | pull-down, pull-high, open-drain, and pin
P70/ADC2 change wake-up
ADC2 AN - ADC Input 2
Bidirectional I/O pin with programmable
P71 ST | CMOS | pull-down, pull-high, open-drain, and pin
change wake-up
P71/ADC3/RCOUT
ADC3 AN - ADC Input 3
RCOUT - CMOS | Clock output of resonator oscillator
6e Product Specification (V1.0) 04.09.2018
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5 Functional Block Diagram

AN AN
Egsl\: <4—»| Program Counter IRC Reset
A A A
Pr Yy v
y A
«—> Instruction 8-Level Oscillator Generator > WDT »
Register [ Stack
1 f ™ |« »| [€—TMLIN
Sub < »”| |—» TM1OUT
v
: IRC TM2 | y| [¢—TM2N
|| e I D Ao
T™M3 < » TM3IN
£ < »| o Tm30UT
P65
> ™4 |« »| [¢—TM4IN
Pt | > A4 N < ”| 5 t™ma0uT
P62
£e ALUAF | mux R WA
P60 'y > pwva
PWMB
[ Re CPWM > > pwms
A A 4 PWMC
P5 RAM > —» pwce
P57 v >
<l |-
E: A A < »| 4P PWME
dl |-
P52
- Status Interrupt
P51
P50 ACC Register Control Reg. ADC |« — ADC 0~5
A A N
g
Interrupt < > CMP |(€&—» C1ouT
Circuit - v L »
; c20uT
v h 4 A
Ext. INT 0~1
Figure 5-1 Function Block Diagram
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6 Function Description

6.1 Operational Registers

6.1.1 RO: IAR (Indirect Addressing Register)

RO is not a physically implemented register. Its major function is to perform as an
indirect addressing pointer. Any instruction using RO as a pointer actually accesses
data pointed by the RAM Select Register (R4).

6.1.2 R1: BSR (Bank Selection Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
- - SBS1 SBSO - - - GBSO
0 0 R/W R/W 0 0 0 R/W

Bits 7~6: Not used, set to "0" all the time.

Bits 5~4 (SBS1~SBS0): special register bank select bit. It is used to select Bank 0/1/2
of special register R5~R4F.

Special Register Bank

0
1
2
X

0 0

0 1
1 0
1 1

Bits 3~2: Not used, set to "0" all the time.

Bits 2~0 (GBS1~GBS0): general register bank select bit. It is used to select Bank 0/1 of
general register RBO~RFF.

GBS0 ‘ RAM Bank

0
1 1

6.1.3 R2: PCL (Program Counter Low)

Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
R/W R/W R/W R/W RW RW R/W R/W

Bits 7~0 (PC7~PC0): The low byte of program counter.

* Depending on the device type, R2 and hardware stack are 15-bit wide. The structure
is depicted in Figure 6-1.

8e Product Specification (V1.0) 04.09.2018
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® Generate 4Kx16 bits on-chip Flash ROM addresses to the relative programming
instruction codes. One program page is 4096 words long.

*« R2 is set as all "0"s when under RESET condition.

* "JMP" instruction allows direct loading of the lower 12 program counter bits. Thus,
"JMP" allows PC to go to any location within a page.

® "CALL" instruction loads the lower 12 bits of the PC, the present PC value will add 1
and is pushed into the stack. Thus, the subroutine entry address can be located
anywhere within a page.

* "LUMP" instruction allows direct loading of the lower 12 program counter bits.
Therefore, "LIMP" allows PC to jump to any location within 4K (2'2).

® "LCALL" instruction loads the lower 12 bits of the PC, and then PC+1 is pushed into
the stack. Thus, the subroutine entry address can be located anywhere within 4K
(2%2).

* "RET" ("RETL k", "RETI") instruction loads the program counter with the contents of
the top-level stack.

* "ADD R2, A" allows a relative address to be added to the current PC, and the ninth
and above bits of the PC will increase progressively.

* "MOV R2, A" allows to load an address from the "A" register to the lower 8 bits of the
PC, and the ninth and above bits of the PC won’t be changed.

* Any instruction except “ADD R2,A” that is written to R2 (e.g. "MOV R2, A", "BC R2,
6",“INC R2”, etc.) will cause the ninth and above bits (PC8~PC11) of the PC to remian
unchanged.

*® All instructions are single instruction cycle (Fsys/2) except “LCALL”, “LUMP” and the
instructions corresponding to the operation on R2. Those instructions require two
instructions cycles.

Product Specification (V1.0) 04.09.2018 e 9
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PC | All ~ AD |
Reset vector 0000h I

INT interrupt vector 0002h
Pin Change interrupt vector 0004h
LVD interrupt vector 0008h
Comparator 1 interrupt vector 000Ah
STACK LEVEL 1 Comparator 2 interrupt vector 000Eh
STACK LEVEL 2 AD interrupt vector 0010h
STACK LEVEL 3 System Hold interrupt vector 003Ah
STACK LEVEL 4 MTR interrupt vector 003Ch
STACK LEVEL 5 BRK interrupt vector 003Eh
STACK LEVEL 6 HAEG interrupt vector 0040h
STACK LEVEL 7 T5PDM interrupt vector 0042h
STACK LEVEL 8 T50NEM interrupt vector 0044h
IRT5A interrupt vector 0046h
IRT5B interrupt vector 0048h
IRT5C interrupt vector 004Ah

IFT5A interrupt vector 004Ch g

IFT5B interrupt vector 004Eh @

IFT5C interrupt vector 0050h =

HAERR interrupt vector 0052h ®

HACO interrupt vector 0054h g

T6PDM interrupt vector 0056h <

IRT6 interrupt vector 0058h wm

IFT6 interrupt vector 005Ah 8

TM1 interrupt vector 005Ch 8
TM2 interrupt vector 005Eh
TM3 interrupt vector 0060h
TM4 interrupt vector 0062h

On-Chip Program memory
OFFFh !
Figure 6-1 Program Counter Organization
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Address Bank O Bank 1 Bank 2 Bank 3
0X00 IAR (Indirect Addressing Register)
0X01 BSR (Bank Selection Control Register)
0X02 PCL (Program Counter Low)
0X03 SR (Status Register)
0X04 RSR (RAM Selection Reg.)
0X05 Port 5 Reserved TM1CR1 EIOPWMPEO
0X06 Port 6 Reserved TM1CR2 EOPWMPEO
0X07 Port 7 Reserved TM1DBH EIOPHAPE
0X08 Reserved P5PHCR TM1DBL Reserved
0X09 Reserved P6PHCR TM1DAH T5CRH
0XO0A Reserved P7PHCR TM1DAL T5CRL
0x0B IOCR5 P5PLCR TM2CR1 T6CRH
oxocC IOCR6 P6PLCR TM2CR2 T6CRL
0X0D IOCR7 P7PLCR TM2DBH PWMCR1H
0XOE OMCR P5HDSCR TM2DBL PWMCRI1L
O0XOF EIESCR P6HDSCR TM2DAH PWMCR2H
0X10 WUCR1 P7HDSCR TM2DAL PWMCR2L
0X11 Reserved P50DCR TM3CR1 T50PMS
0X12 WUCR3 P60ODCR TM3CR2 T6OPMS
0X13 Reserved P70ODCR TM3DBH ASPWM
0X14 SFR1 Reserved TM3DBL LVPWM
0X15 Reserved Reserved TM3DAH SLPWM
0X16 Reserved Reserved TM3DAL COPH
0X17 SFR4 Reserved TM4CR1 COPL
0X18 Reserved Reserved TM4CR2 MCOPH
0X19 SFR6 Reserved TM4DBH MCOPL
0X1A Reserved Reserved TM4DBL TSDECR
0X1B IMR1 Reserved TM4DAH TSDEB
0X1C Reserved Reserved TM4DAL HACRH
0X1D Reserved Reserved EIOINCR HACRL
O0X1E IMR4 Reserved CMP1CR BRKCR1H
OX1F Reserved Reserved CMP2CR BRKCR1L
0X20 IMR6 Reserved Reserved BRKCR2H
0X21 WDTCR Reserved Reserved BRKCR2L
0X22 Reserved Reserved CMPESCR TRADCR
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Address Bank 0 Bank 1 Bank 2 Bank 3
0X23 Reserved Reserved CMP12NCR TSF1H
0X24 Reserved Reserved Reserved TSF1L
0X25 Reserved Reserved CMPTCR1 SETM1H
0X26 Reserved Reserved CMPTCR2 SETM1L
0x27 Reserved Reserved TCMP1H RSTM1H
0X28 Reserved Reserved TCMP1L RSTM1L
0X29 Reserved Reserved Reserved Reserved
0X2A Reserved Reserved Reserved Reserved
0x2B Reserved Reserved THCMP2H T5VALH
0x2c Reserved Reserved TLCMP2H T5VALL
0X2D Reserved Reserved THCMP2L T5PDH
0X2E Reserved Reserved TLCMP2L T5PDL
OX2F Reserved Reserved Reserved T5ACDH
0X30 Reserved Reserved Reserved TS5ACDL
0x31 Reserved Reserved Reserved T5BCDH
0X32 Reserved Reserved Reserved T5BCDL
0X33 Reserved Reserved Reserved T5CCDH
0X34 Reserved Reserved Reserved T5CCDL
0X35 Reserved Reserved Reserved T5ACDMH
0X36 Reserved Reserved Reserved T5ACDML
0X37 Reserved Reserved Reserved T5BCDMH
0X38 Reserved Reserved Reserved T5BCDML
0X39 Reserved Reserved Reserved T5CCDMH
0X3A Reserved Reserved Reserved T5CCDML
0x3B Reserved Reserved Reserved TRAD1VH
0X3C Reserved Reserved Reserved TRAD1VL
0X3D Reserved Reserved Reserved TRAD2VH
0X3E ADCR1 Reserved Reserved TRAD2VL
0X3F Reserved Reserved Reserved T6VALH
0X40 ADISR Reserved Reserved T6VALL
0X41 ADER1 Reserved Reserved T6PDH
0X42 Reserved Reserved Reserved T6PDL
0X43 ADDL Reserved Reserved T6CDH
0X44 ADDH FLKR Reserved T6CDL
0X45 ADCVL TBPTL Reserved T6CDMH

12 e Product Specification (V1.0) 04.09.2018
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Address Bank 0 Bank 1 Bank 2 Bank 3
0X46 ADCVH TBPTH Reserved T6CDML
0ox47 ADCONBUF STKMON LOCKPR Reserved
0X48 Reserved PCH LOCKCR Reserved
0X49 Reserved LVDCR Reserved Reserved
0X4A Reserved Reserved Reserved Reserved
0x4B Reserved Reserved Reserved Reserved
0Xx4cC Reserved Reserved Reserved SFR9
0X4D Reserved TBWCR Reserved SFR10
O0X4E Reserved TBWAL Reserved IMR9
OX4F Reserved TBWAH Reserved IMR10
0X50
0X51

General Purpose Register

OX7E
OX7F

0X80

0X81

Bank 0 Bank 1

OXFE

OXFF

Figure 6-2 Data Memory Configuration
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6.1.4 R3: SR (Status Register)

Bit 7 | Bit 6 | Bit 5 ‘ Bit 4 | Bit 3
INT N oV T P Z DC C
F R/W R/W R/W RW R/W R/W R/W

Bit 7 (INT): Interrupt Enable flag
0: Interrupt masked by DISI or hardware interrupt
1: Interrupt enabled by ENI/RETI instructions
Bit 6 (N): Negative flag
The negative flag stores the state of the most significant bit of the output result
0: The result of the operation is not negative
1: The result of the operation is negative
Bit 5 (OV): Overflow flag.
OV is set when a two-complement overflow occurs as a result of an operation
0: No overflow occurred
1: Overflow occurred
Bit 4 (T): Time-out bit

Set to “1” with "SLEP" and "WDTC" commands, or during power-up and reset to
0 by WDT time-out.

Bit 3 (P): Power down bit

Set to 1 during power-on or by a "WDTC" command and reset to 0 by a "SLEP"
command.

Bit 2 (Z): Zero flag
Set to "1" if the result of an arithmetic or logic operation is zero.

Bit 1 (DC): Auxiliary carry flag

Bit 0 (C): Carry flag
C is set when a carry occurs and cleared when a borrow occurs during an
arithmetic operation. The setting and clearing of a carry flag bit depends on the
operation that is performed
For ADD, ADC, INC, and INCA instructions
0: No carry occurs

1: Carry occurs

For SUB, SUBB, DEC, DECA, and NEG instructions
0: Borrow occurs

1: No borrow occurs

14 ¢
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For RLC, RRC, RLCA, and RRCA instructions

The Carry flag is used as a link between the least significant bit (LSB) and the most
significant bit (MSB).

6.1.5 R4: RSR (RAM Select Register)
Bits 7~0 (RSR7~RSR0): used to select registers (Address: 00~FF) in the indirect address

mode. Figure 6-2 shows the configuration of the data memory in detailed.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

RSR7 RSR6 RSR5 RSR4 RSR3 RSR2 RSR1 RSRO
RW RW RW RW RW R/W R/W R/W

6.1.6 Bank O R5~R7: (Port5 ~ Port 7)
R5, R6 and R7 are I/O data registers.

6.1.7 Bank 0 R8 ~ RA: (Reserved)

6.1.8 Bank 0 RB: IOCRS5 (I/0O Port 5 Control Register)

0: put the relative 1/O pin as output
1: put the relative 1/O pin into high impedance (default)

6.1.9 Bank 0 RC: I0CRG6 (I/0O Port 6 Control Register)

0: put the relative I/O pin as output
1: put the relative 1/0O pin into high impedance (default)

6.1.10 Bank 0 RD: IOCRY7 (I/O Port 7 Control Register)

0: put the relative I/O pin as output
1: put the relative 1/0O pin into high impedance (default)

6.1.11 Bank 0 RE: OMCR (Operating Mode Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
CPUS IDLE CLK2 CLK1 CLKO - RCM1 RCMO
R/W R/W R/W R/W RW 0 R/W R/W

Bit 7 (CPUS): CPU Oscillator Source Select.
0: Fs: sub-oscillator

1: Fm: main-oscillator (default)

When CPUS = 0, the CPU oscillator selects a sub-oscillator and the main oscillator
is stopped.

Product Specification (V1.0) 04.09.2018 e 15
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Bit 6 (IDLE): Idle Mode Enable Bit. This bit will decide the mode of SLEP instruction.
0: “IDLE=0"+SLEP instruction — sleep mode
1: “IDLE=1"+SLEP instruction — idle mode (default)

Code option
HLFS=0 RESET
Normal mode
Fm: osc_|llat_|on Code option
Fs: oscillation HLFS=1
CPU: using Fm
A
Interrupt or
IDLE=0 _ _ wakeup
+SLEP CPUS=1 CPUS=0 IDLE=1
Y +SLEP
IDLE=1
Sleep mode wakeup > Green mode + SLEP, Idle mode ¥)
Fm: stop Fm: stop Fm: stop
Fs: stop P Fs: oscillation P Fs: oscillation
CPU: stop h CPU: using Fs - CPU: stop
IDLE=0 Interrupt or
+ SLEP wakeup

Figure 6-3 CPU Operation Mode

Note

(*) Switching Operation Mode from Idle — Normal, ldle — Green

If the clock source of the timer is Fs, the timer/counter will continue to count in Idle mode. When the
matching condition of the timer/counter occurs during Idle mode, the interrupt flag of the
Timer/Counter will be active. The MCU will jump to the interrupt vector when the corresponding
interrupt is enabled.

16 e Product Specification (V1.0) 04.09.2018
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Oscillation Characteristics

HLFS=0 (Normal)

Power-on Pin-Reset / WDT
LVR

Fmain

16ms + WSTO + (8 or

20M, 24M
RC 16)*1/Fsub

28M, 32M

WSTO + (8 or 16)*1/Fsub WSTO + (8 or 16)*1/Fsub

HLFS=1 (Green)

Power-on Pin-Reset / WDT
Fmain
LVR
RC RC
20M,24M, 16ms + WSTO + 8*1/Fsub WSTO + 8*1/Fsub WSTO + 8*1/Fsub
28M, 32M

RC
20M, 24M RC WSTO + (8 or 16)*1/Fsub | WSTO + (8 or 16)*1/Fsub WSTO + (8 or 16)*1/Fsub
28M, 32M

RC RC WSTO + 8*1/Fsub WSTO + 8*1/Fsub
N: Normal mode WSTO: Waiting Time from Start-to-Oscillation
G: Green mode I: Idle mode S: Sleep mode

Bits 5~3: Instruction period option bits

CLK1 Scale of Main Clock
0 0 0 /2 (Default)
0 0 1 14
0 1 0 /8
0 1 1 /16
1 0 0 132
1 0 1 164
Product Specification (V1.0) 04.09.2018 e 17
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Bits 2~0 (RCM2~RCMO): Internal RC mode select bits

RCM1 RCMO Frequency (MHz)
0 0 20 (Default)
0 1 24
1 0 28
1 1 32

6.1.12 Bank 0 RF: EIESCR (External Interrupt Edge Select

Control Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - - - EIES1 EIESO - -
0 0 0 0 RW RW 0 0

Bits 7~4: Not used, set to "0" all the time

Bit 3 (EIES1): external interrupt edge select bit

0: falling edge interrupt

1: rising edge interrupt

Bit 2 (EIESO0): external interrupt edge select bit

0: falling edge interrupt

1: rising edge interrupt

Bits 1~0: Not used, set to "0" all the time

6.1.13 Bank 0 R10: WUCR1 (Wake-up Control Register 1)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
CMP2WK | CMP1IWK | LVDWK ADWK INTIWK | INTOWK - -
R/W R/W R/W R/W R/W R/W 0 0

Bit 7 (CMP2WK): Comparator 2 Wake-up Enable Bit

Bit 6 (CMP1WK): Comparator 1 Wake-up Enable Bit

0: Disable Comparator 2 wake-up

1: Enable Comparator 2 wake-up

0: Disable Comparator 1 wake-up

1: Enable Comparator 1 wake-up

Bit 5 (LVDWK): Low Voltage Detect Wake-up Enable Bit

0: Disable Low Voltage Detect wake-up

1: Enable Low Voltage Detect wake-up

18 ¢
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Bit 4 (ADWK): A/D Converter Wake-up Function Enable Bit

0: Disable AD converter wake-up

1: Enable AD converter wake-up

NOTE

When AD Complete status is used to enter the interrupt vector or to wake up the IC
from sleep/idle with AD conversion running, the ADWK bit must be set to “Enable”.

Bit 3 (INT1WK): External Interrupt (INT1 pin) Wake-up Function Enable Bit

0: Disable external interrupt wake-up

1: Enable external interrupt wake-up

Bit 2 (INTOWK): External Interrupt (INTO pin) Wake-up Function Enable Bit

0: Disable external interrupt wake-up

1: Enable external interrupt wake-up

NOTE

When the External Interrupt status changed is used to enter the interrupt vector or to
wake-up the IC from sleep/idle, the INTxWK bits must be set to “Enable”.

Bits 1~0: Not used, set to “0” all the time

6.1.14 Bank 0 R11: (Reserved)

6.1.15 Bank 0 R12: WUCRS3 (Wake-up Control Register 3)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
- ICWKP7 | ICWKP6 | ICWKP5 - - -
0 R/W R/W R/W 0 0 0

Bit 7: Not used, set to “0” all the time

Bits 6~4 (ICWKP7~ICWKPS5): pin change wake-up enable for Port 7, 6, or 5.

0: disable wake-up function

1: enable wake-up function

Bits 3~0: Not used, set to “0” all the time

NOTE

When the MCU wakes up from sleep or idle mode, the PxICSF must be equal to 1. If
PxICSF is equal to 0, it means the pin status doesn’t change or the pin change
PxICIE is disabled, hence the MCU cannot be awakened.

Product Specification (V1.0) 04.09.2018
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6.1.16 Bank 0 R13: (Reserved)

6.1.17 Bank 0 R14: SFR1 (Status Flag Register 1)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
CMP2SF | CMP1SF | LVDSF ADSF EXSF1 EXSFO - -

F F F F F F 0 0

Each corresponding status flag is set to "1" when an interrupt condition is triggered.
Bit 7 (CMP2SF): Comparator 2 status flag, reset by software.
Bit 6 (CMP1SF): Comparator 1 status flag, reset by software.

Bit 5 (LVDSF): Low Voltage Detector status flag.

LVDEN BORS1, BORSO LVD Voltage Interrupt Level LVDSF
1 00 3.0V 1*
1 01 4.1V 1*
1 10 4.7V 1*
0 XX NA 0

* If VDD has crossover at the LVD voltage interrupt level as VDD varies, LVDSF =1.

Bit 4 (ADSF): Status flag for analog to digital conversion. Set when AD conversion is
completed, reset by software.

Bit 3 (EXSF1): External Interrupt 1 Status flag.
Bit 2 (EXSFO0): External Interrupt 0 Status flag.

Bits 1~0: Not used, set to “0” all the time

NOTE

If a function is enabled, the corresponding status flag would be active whether the
interrupt mask is enabled or not.

Product Specification (V1.0) 04.09.2018
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6.1.18 Bank 0 R15~R16: (Reserved)

6.1.19 Bank 0 R17: SFR4 (Status Flag Register 4)

Bit 7 ‘ Bit 6 | Bit 5 | Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
- P7ICSF | P6ICSF | P5ICSF - - - -
0 F F F 0 0 0 0

Bit 7: Not used, set to "0" all the time

Bit 6 (P7ICSF): Port 7 input status change status flag. Set when Port 7 input changes,
reset by software.

Bit 5 (P6ICSF): Port 6 input status change status flag. Set when Port 6 input changes,
reset by software.

Bit 4 (P5ICSF): Port 5 input status change status flag. Set when Port 5 input changes,
reset by software.

Bits 3~0: Not used, set to "0" all the time

NOTE

If a function is enabled, the corresponding status flag would be active whether the
interrupt mask is enabled or not.

6.1.20 Bank 0 R18: (Reserved)

6.1.21 Bank 0 R19: SFR6 (Status Flag Register 6)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
SHSF - - - - - - -
F 0 0 0 0 0 0 0

Bit 7 (SHSF): System hold status flag, Set when a system hold occurs, reset by

software.

Bits 6~0: Not used, set to "0" all the time

6.1.22 Bank 0 R1A: (Reserved)

Product Specification (V1.0) 04.09.2018
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6.1.23 Bank 0 R1B: IMR1 (Interrupt Mask Register 1)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CMP2IE | CMP1IE LVDIE ADIE EXIE1 EXIEO
RW RW RW RW RW RW 0 0

Bit 7 (CMP2IE): CMP2SF interrupt enable bit.
0: Disable CMP2SF interrupt
1: Enable CMP2SF interrupt.
Bit 6 (CMP1IE): CMP1SF interrupt enable bit.
0: Disable CMP1SF interrupt
1: Enable CMP1SF interrupt.
Bit 5 (LVDIE): LVDSF interrupt enable bit.
0: Disable LVDSF interrupt
1: Enable LVDSF interrupt
Bit 4 (ADIE): ADSF interrupt enable bit.
0: Disable ADSF interrupt
1: Enable ADSF interrupt.
Bit 3 (EXIE1): EXSF1 interrupt enable and INT1 function enable bit.

0: P52/INT1/TM4/2W_SCL is P52/TM4/2W_SCL pin,
EXSF1 always equals to 0.

1: Enable EXSF1 Interrupt and P52/INT1/TM4/2W_SCL is INT pin
Bit 2 (EXIEOQ): EXSFO interrupt enable and INTO function enable bit.

0: P6O/INTO/TM3/2W_SDA is P60/TM3/2W_SDA pin,
EXSFO0 always equals 0.

1: Enable EXSFO Interrupt and P60/INTO/TM3/2W_SDA is INT pin

Bits 1~0: Not used, set to "0" all the time

NOTE

If the interrupt mask and instruction “ENI” are enabled, the program counter would
jump into the corresponding interrupt vector when the corresponding status flag is
set.

6.1.24 Bank 0 R1C~R1D: (Reserved)
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6.1.25 Bank 0 R1E: IMR4 (Interrupt Mask Register 4)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit O

- P7ICIE P6ICIE PSICIE - - - -
0 R/W R/W R/W 0 0 0 0

Bit 7: Not used, set to "0" all the time.

Bit 6 (P7ICIE): P7ICSF interrupt enable bit.
0: Disable P7ICSF interrupt
1: Enable P7ICSF interrupt
Bit 5 (P6ICIE): P6ICSF interrupt enable bit.
0: Disable P6ICSF interrupt
1: Enable P6ICSF interrupt
Bit 4 (P5ICIE): P5ICSF interrupt enable bit.
0: Disable P5ICSF interrupt
1: Enable P5ICSF interrupt

Bits 3~0: Not used, set to "0" all the time.

NOTE

If the interrupt mask and instruction “ENI” are enabled, the program counter would
jump into corresponding interrupt vector when the corresponding status flag is set.

6.1.26 Bank 0 R1F: (Reserved)
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6.1.27 Bank 0 R20: IMR6 (Interrupt Mask Register 6)
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SHIE - - - - - - -
RIW 0 0 0 0 0 0 0

Bit 7 (SHIE): SHSF Interrupt Enable Bit.

Bits 6~0: Not used, set to "0" all the time.

0: Disable SHSF interrupt
1: Enable SHSF interrupt

6.1.28 Bank 0 R21: WDTCR (Watchdog Timer Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
WDTE - - - PSWE WPSR2 | WPSR1 | WPSRO
RW 0 0 0 RW RW R/W R/W

Bit 7 (WDTE): Watchdog Timer Enable Bit. WDTE is both readable and writable.

Bits 6~4: Not used, set to "0" all the time.
Bit 3 (PSWE): Prescaler enable bit for WDT

0: Disable WDT
1: Enable WDT

0: Prescaler disable bit. WDT rate is 1:1

1: Prescaler enable bit. WDT rate is set at Bit 2~0.

Bits 2~0 (WPSR2~WPSRO0): WDT Prescaler Bits

WPSR2 | WPSR1 ‘ WPSRO ‘ WDT Rate

0 0 0 1:2
0 0 1 1:4
0 1 0 1:8
0 1 1 1:16
1 0 0 1:32
1 0 1 1:64
1 1 0 1:128
1 1 1 1:256

6.1.29 Bank 0 R22~3D: (Reserved)

24 0
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6.1.30 Bank 0 R3E: ADCR1 (ADC Control Register 1)

CKR2

CKR1

CKRO

ADRUN

ADP

ADOM SHS1

SHSO

R/W

R/W

R/W

R/W

R/W

R/W RW

RW

Bits 7~5 (CKR2~0): Clock Rate Select of ADC

For the system operation frequency, users must refer to Table 13 in Section 6.13.

Max. System Max. System Max. System
Operation Operation Operation
Frequency in Frequency in Frequency in
3.0~3.8V 3.8~4.5V 4.5~5.5V
000 Frirc/16 20 MHz - 32 MHz
001 Frirc/8 20 MHz 28 MHz 32 MHz
010 Frirc/4 - - 20 MHz
Normal 011 Frirc/2 - - -
Mode 100 Fiirc/64 20 MHz 28 MHz 32 MHz
101 Frirc/32 20 MHz 28 MHz 32 MHz
110 FHirc/6 - 20 MHz 32 MHz
111 Fsub Fs Fs Fs
Green
Mode XXX Fsub Fs Fs Fs
NOTE

Bit 4 (ADRUN): ADC Starts to Run

In single mode:

In Continuous Mode:

0: Reset upon the completion of the conversion by hardware, this bit

cannot be reset by software.

1: A/D conversion starts. This bit can be set by software

0: ADC is stopped.

1: ADC is running unless this bit is reset by software

Bit 3 (ADP): ADC Power

0: ADC is in power down mode.

1: ADC is operating normally.
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Bit 2 (ADOM): ADC Operation Mode Select
0: ADC operates in single mode.
1: ADC operates in continuous mode.

Bits 1~0 (SHS1~0): Sample and Hold Timing Select

SHS[1:0] ‘ Sample and Hold Timing
00 2xTap
01 4 xTap
10 8 x Tap
11 12 x Tap
NOTE

When the comparator trim mode is enabled, the ADCR1[ADP] will be cleared.

6.1.31 Bank 0 R3F: ADCR2 (ADC Control Register 2)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
- VPIS2 ADIM ADCMS VPIS1 VPISO VREFP -
0 R/W R/W R/W R/W R/W R/W 0

Bit 7: Not used, set to "0" all the time.

Bit 5 (ADIM): ADC Interrupt Mode
0: Normal mode. Interrupt occurred after AD conversion is completed.

1: Compare mode. Interrupt occurred when comparison result conforms the
setting of ADCMS bits.

Bit 4 (ADCMS): ADC Comparison Mode Select.

In compare mode:
0: Interrupt occurs when AD conversion data is greater than the data in
ADCD register.
It means when ADD > ADCD, interrupt occurs.
1: Interrupt occurs when AD conversion data is less than the data in ADCD
register.
It means when ADD < ADCD, interrupt occurs.

In Normal Mode:

No effect
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Bits 6, 3 ~ 2 (VPIS2~0): Internal Positive Reference Voltage Select.

VPIS[2] VPIS[1:0] Reference Voltage
0 00 AVDD
0 01 4.096 V
0 10 3.072V
0 11 2.048V
1 11 2.560 V

Bit 1 (VREFP): Positive Reference Voltage Select
0: Internal positive reference voltage. The actual voltage is set by VPIS[1:0]
bits
1: From VREF pin.

Bit 0: Not used, set to "0" all the time.

NOTE
When using internal voltage reference, users need to wait at least 50 s the first
time to enable and stabilize the internal voltage reference circuit. After that,
users only need to wait 6 ps (the least) when switching voltage references.

6.1.32 Bank 0 R40: ADISR (Analog to Digital Converter Input
Channel Select Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
STPMK - - - ADIS3 ADIS2 ADIS1 ADISO
R/W 0 0 0 RW RW R/W R/W

Bit 7 (STPMK): Stop Mask for ADC buffer mode.
0: Stop
1: Turn

Bits 6~4: Not used, set to "0" all the time.
Bits 3~0 (ADIS4~0): ADC input channel select bits

ADIS[3:0] ’ Selected Channel
0000 ADCO
0001 ADC1
0010 ADC2
0011 ADC3
0100 ADC4
0101 ADC5
0110 NA
0111 NA
Ixxx 1/2 VDD PowerDet.
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For internal signal source, users only need to set ADIS3=1 for these AD input
channels are instantly active. Internal Vref stable time is 4 ps.

NOTE

6.1.33 Bank 0 R41: ADERL1 (Analog to Digital Converter Input
Control Register 1)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1

ADES ADE4 ADE3 ADE2 ADE1 ADEO

0

0 R/W R/W R/W RW R/W R/W

Bits 7~6: Not used, set to "0" all the time.

Bit 5 (ADE5):

Bit 4 (ADEA):

Bit 3 (ADE3):

Bit 2 (ADE2):

Bit 1 (ADE1):

Bit 0 (ADEO):

AD converter enable bit of P57 pin.

0: Disable ADC5, P57/ADCS5 act as I/O pin

1: Enable ADC5, act as analog input pin

AD converter enable bit of P62 pin.

0: Disable ADC4, P62/ADC4 /C2- acts as I/O or C2- pin
1: Enable ADC4, act as analog input pin

AD converter enable bit of P71 pin.

0: Disable ADC3, P71/ADC3/RCOUT acts as I/O or RCOUT pin
1: Enable ADC3, act as analog input pin

AD converter enable bit of P70 pin.

0: Disable ADC2, P70/ADC2 acts as I/O pin

1: Enable ADC2, act as analog input pin

AD converter enable bit of P66 pin.

0: Disable ADC1, P66/TM2/ADC1/C1-/RESET acts as I/O or TM2 or C1-
or RESET pin

1: Enable ADCH1, act as analog input pin

AD converter enable bit of P67 pin.

0: Disable ADCO, P67/PWME/TM1/ADCO/C1+ acts as /O or PWME or
TM1 or C1+ pin

1: Enable ADCO, act as analog input pin

6.1.34 Bank 0 R42: (Reserved)
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6.1.35 Bank 0 R43: ADDL (Low Byte of Analog to Digital
Converter Data)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

ADD7 ADDG6 ADD5 ADD4 ADD3 ADD2 ADD1 ADDO
R R R R R R R R

Bits 7~0 (ADD7~0): Low Byte of AD Data Buffer

6.1.36 Bank 0 R44: ADDH (High Byte of Analog to Digital
Converter Data)

ADD15 ADD14 ADD13 ADD12 ADD11 ADD10 ADD9 ADD8

R R R R R R R R

Bits 7~0 (ADD15~8): High Byte of AD Data Buffer.

The format of AD data is dependent on code option ADFM.

ADFM Bit7 | Bit6 | Bit5|Bit4 | Bit3 | Bit2 |Bitl |Bit0

ADDH ADD11|ADD10|ADD9|ADDS8

ADDL | ADD7 | ADD6 [ADDS5|ADD4| ADD3 | ADD2 |ADD1|ADDO

12 bits
ADDH |ADD11|ADD10|ADD9|ADD8| ADD7 | ADD6 |ADD5|ADD4

ADDL ADD3 | ADD2 |ADD1|ADDO

6.1.37 Bank 0 R45: ADCVL (Low Byte of Analog to Digital
Converter Comparison)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

ADCD7 | ADCD6 | ADCD5 | ADCD4 | ADCD3 | ADCD2 | ADCD1 ADCDO
R/W RW R/W R/W R/W RW R/W R/W

Bits 7~0 (ADCD7~0): Low Byte Data for AD Comparison.

6.1.38 Bank 0 R46: ADCVH (High Byte of Analog to Digital
Converter Comparison)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

ADCD15 | ADCD14 | ADCD13 | ADCD12 | ADCD11 | ADCD10 | ADCD9 ADCDS8
RW R/W R/W R/W R/W R/W R/W R/W

Bits 7~0 (ADCD15~8): High Byte Data for AD Comparison
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NOTE

Users should use ADCVL and ADCVH data formats as the same as ADDH
and ADDL registers. Otherwise, faulty results will be obtained after AD
comparison.

6.1.39 Bank 0 R47: ADCONBUF (ADC Control Register for Buffer

Mode)
Bit 7 ‘ Bit 6 ‘ Bit 5 | Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
ADBFEN |ADBFOVR| ADBFINT - - ADBFPTR2|ADBFPTR1|ADBFPTRO
RW RW RW 0 0 RW RIW R/W

Bit 7 (ADBFEN): ADC Buffer Mode Enable
0: Disable ADC buffer mode
1: Enable ADC buffer mode

Bit 6 (ADBFOVR): Indicator of Buffer Overrun
ADBFOVR is set when ADBFEN=1 and internal buffer is overwrite
0: No internal buffer overwrite occurred
1: Internal buffer overwrite occurred
H/W Set, S/W Reset

Bit 5 (ADBFINT): Indicator of Conversion interrupt
0: ADC Conversion is completed normally
1: ADC Conversion is interrupted by user
H/W Set, S/W Reset

Bits 4~3: Not used, set to 0 all the time.

Bits 2~0 (ADBFPTR2~0): Pointer of ADC Buffer

6.1.40 Bank 0 R48 ~ R4F: (Reserved)

6.1.41 Bank 1 R5~ R7: (Reserved)

30e
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6.1.42 Bank 1 R8: P5PHCR (Port 5 Pull-high Control Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

PH57 PH56 PH55 PH54 PH53 PH52 PH51 PH50
RIW RIW RIW RIW RIW RIW RIW RIW

Bit 7 (PH57): Control bit used to enable pull-high of the P57 pin
0: Enable internal pull-high
1: Disable internal pull-high (default)

Bit 6 (PH56): Control bit used to enable pull-high of the P56 pin
Bit 5 (PH55): Control bit used to enable pull-high of the P55 pin
Bit 4 (PH54): Control bit used to enable pull-high of the P54 pin
Bit 3 (PH53): Control bit used to enable pull-high of the P53 pin
Bit 2 (PH52): Control bit used to enable pull-high of the P52 pin
Bit 1 (PH51): Control bit used to enable pull-high of the P51 pin
Bit 0 (PH50): Control bit used to enable pull-high of the P50 pin

6.1.43 Bank 1 R9: P6PHCR (Port 6 Pull-high Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

PH67 PH66 PH65 PH64 PH63 PH62 PH61 PH60
RW R/W R/W R/W RW RW R/W R/W

Bit 7 (PH67): Control bit used to enable pull-high of the P67 pin
0: Enable internal pull-high
1: Disable internal pull-high (default)
Bit 6 (PH66): Control bit used to enable pull-high of the P66 pin
Bit 5 (PH65): Control bit used to enable pull-high of the P65 pin
Bit 4 (PH64): Control bit used to enable pull-high of the P64 pin
Bit 3 (PH63): Control bit used to enable pull-high of the P63 pin
Bit 2 (PH62): Control bit used to enable pull-high of the P62 pin
Bit 1 (PH61): Control bit used to enable pull-high of the P61 pin

Bit 0 (PH60): Control bit used to enable pull-high of the P60 pin
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6.1.44 Bank 1 RA: P7PHCR (Port 7 Pull-high Control Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - P7LPH
0 0 0 0 0 0 0 RIW

Bits 7~2: Not used, set to "0" all the time.

Bit 0 (P7LPH): Control bit used to enable the pull-high of Port 7 low nibble pin

0: Enable internal pull-high
1: Disable internal pull-high (default)

6.1.45 Bank 1 RB: P5PLCR (Port 5 Pull-low Control Register)

PL57

Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

PL56

PL55

PL54

PL53

PL52

PL51

PL50

RW

RW

RW

RW

RW

RW

R/W

R/W

Bit 7 (PL57):

Bit 6 (PL56):
Bit 5 (PL55):
Bit 4 (PL54):
Bit 3 (PL53):
Bit 2 (PL52):
Bit 1 (PL51):
Bit 0 (PL50):

Control bit used to enable pull-low of the P57 pin

0: Enable internal pull-low

1: Disable internal pull-low (default)

Control bit used to enable pull-low of the P56 pin

Control bit used to enable pull-low of the P55 pin

Control bit used to enable pull-low of the P54 pin

Control bit used to enable pull-low of the P53 pin

Control bit used to enable pull-low of the P52 pin

Control bit used to enable pull-low of the P51 pin

Control bit used to enable pull-low of the P50 pin
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6.1.46 Bank 1 RC: P6PLCR (Port 6 Pull-low Control Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PL67 PL66 PL65 PL64 PL63 PL62 PL61 PL60
RW RW RW RW RW RW R/W R/W

Bit 7 (PL67): Control bit used to enable pull-low of the P67
0: Enable internal pull-low

1: Disable internal pull-low (default)

Bit 6 (PL66): Control bit used to enable pull-low of the P66 pin
Bit 5 (PL65): Control bit used to enable pull-low of the P65 pin
Bit 4 (PL64): Control bit used to enable pull-low of the P64 pin
Bit 3 (PL63): Control bit used to enable pull-low of the P63 pin
Bit 2 (PL62): Control bit used to enable pull-low of the P62 pin
Bit 1 (PL61): Control bit used to enable pull-low of the P61 pin
Bit 0 (PL60): Control bit used to enable pull-low of the P60 pin

6.1.47 Bank 1 RD: P789APLCR (Ports 7~A Pull-low Control

Register)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
P7LPL
0 0 0 0 0 0 0 RIW

Bits 7~1: Not used, set to "0" all the time.

Bit 0 (P7LPL): Control bit used to enable pull-low of the Port 7 low nibble pin
0: Enable internal pull-low

1: Disable internal pull-low (default)
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6.1.48 Bank 1 RE: PSHDSCR (Port 5 High Drive/Sink Control

Register)

‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
H57 H56 H55 H54 H53 H52 H51 H50
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (H57~H50): P57~P50 high drive/sink current control bits
0: Enable high drive/sink
1: Disable high drive/sink (default)

6.1.49 Bank 1 RF: P6HDSCR (Port 6 High Drive/Sink Control

Register)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
H67 H66 H65 H64 H63 H62 H61 H60
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (H67~H60): P67~P60 high drive/sink current control bits
0: Enable high drive/sink
1: Disable high drive/sink (default)

6.1.50 Bank 1 R10: P789AHDSCR (Ports 7~A High Drive/Sink
Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
P7LHDS
0 0 0 0 0 0 0 R/W

Bits 7~1: Not used, set to "0" all the time.

Bit 0 (P7LHDS): Control bit used to enable high drive/sink of Port 7 low nibble pin

1: Disable high drive/sink (default)

0: Enable high drive/sink
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6.1.51 Bank 1 R11: P5ODCR (Port 5 Open-Drain Control Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OD57 OD56 OD55 OD54 OD53 OD52 OD51 OD50

RW RW RW RW RW RW R/W R/W

Bits 7~0 (OD57~0D50): Open-Drain control bits
0: Disable open-drain function (default)

1: Enable open-drain function

6.1.52 Bank 1 R12: P60ODCR (Port 6 Open-Drain Control Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OoD67 OD66 OD65 OD64 OD63 0OD62 OD61 OD60

RW R/W R/W R/W R/W R/W R/W RW

Bits 7~0 (OD67~0D60): Open-Drain control bits
0: Disable open-drain function (default)

1: Enable open-drain function

6.1.53 Bank 1 R13: P789A0DCR (Ports 7~A Open-Drain Control

Register)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 | Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
P7LOD
0 0 0 0 0 0 0 RIW

Bits 7~1: Not used, set to "0" all the time.
Bit 0 (P7LOD): Control bit used to enable open-drain of Port A low nibble pin
0: Disable open-drain function (default)

1: Enable open-drain function

6.1.54 Bank 1 R14 ~ R43: (Reserved)
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6.1.55 Bank 1 R44: FLKR (Flash Key Register for Table Write Use)

This FLKR register is used by table write IAP mode operation. The IAP enable signal is
generated when a specific value is written into this register, e.g., 0xB4. The register is
designed to make sure that IAP operation occurs for flash update.

6.1.56 Bank 1 R45: TBPTL (Table Point Low Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TB7 TB6 TB5 TB4 TB3 TB2 TB1 TBO
RW R/W R/W R/W R/W R/W R/W R/W

Bits 7~0 (TB7~TBO0): Table Point Address Bits 7~0.

6.1.57 Bank 1 R46: TBPTH (Table Point High Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
HLB RDS - - TB11 TB10 TB9 TB8
RW RW 0 0 RW RW R/W R/W

Bit 7 (HLB): Take Hi Byte or Low Byte content of Flash ROM addressed by TPBTH and

TPBTL.
RDS ‘ HLB | Read to Register Data Value Description
0 0 Read Low Byte
0 1 Read Hi Byte

Bit 6 (RDS): ROM data select bit.

0: ROM data (Must be 0 all the time)
Bits 5~4: Not used, set to "0" all the time.

Bits 3 ~0 (TB11~TB8): Table Point Address Bits 11~8.

6.1.58 Bank 1 R47: STKMON (Stack Point)

Bit 6 ‘ Bit 5 ‘ Bit 4 Bit 3 ‘ Bit 2 ‘ Bit 1
STOV - - - - STL2 STL1 STLO
R 0 0 0 0 R R R

Bit 7 (STOV): Stack pointer overflow indication bit. Read-only.
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Bits 6~3: Not used, set to "0" all the time.

Bits 2~0 (STL2~ STL 0): Stack pointer number. Read-only.

6.1.59 Bank 1 R48: PCH (Program Counter High)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
- - - - PC11 PC10 PC9 PC8
0 0 0 0 RW RW R/W R/W

Bits 7~4: Not used, set to "0" all the time.

Bits 3~0 (PC11~PC8): The low byte of program counter.

6.1.60 Bank 1 R49: LVDCR (Low Voltage Detector Control Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
LVDEN - - - LvVDB - - -
RW 0 0 0 R 0 0 0

Bit 7 (LVDEN): Low Voltage Detector Enable Bit

0: Disable low voltage detector

1: Enable low voltage detector

BORS1, BORSO LVD Voltage Interrupt Level

VDD < 4.7V 0
1 10

VDD > 4.8V 1

VDD < 4.1V 0
1 01

VDD > 4.2V 1

VDD < 3.0V 0
1 00

VDD > 3.1V 1
0 XX NA 1

Bit 3 (LVDB): Low Voltage Detector State Bit. This is a read-only bit. When the VDD
pin voltage is lower than LVD voltage interrupt level (selected by Code
Option BORS1~BORS0), this bit will be cleared.

0: The low voltage is detected.
1: The low voltage is not detected or LVD function is disabled.

Bits 6~4, 2~0: Not used, set to "0" all the time.
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6.1.61 Bank 1 R4D: TBWCR (Table Write Control Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - - - - - IAPEN
0 0 0 0 0 0 0 RIW

Bits 7~1: Not used bits, fixed to “0” all the time.
Bit 0 (IAPEN): IAP enable bit

0: IAP mode Disable

1: IAP mode Enable

6.1.62 Bank 1 R4E: TBWAL (Table Write Start Address Low Byte)

Bitz | Bite | Bits | Bit4 | Bit3 | Bitz | Bitl1 | BitO
TBWA7 | TBWA6 | TBWAS | TBWA4 | TBWA3 | TBWA2 | TBWA1 | TBWAO
RIW RIW RIW R R R R R

Bits 7~0 (TBWA7~TBWADO): Table Write Star Address Bits 7~0, TBWA4~TBWAO are
always fixed to “0”.

6.1.63 Bank 1 R4F: TBWAH (Table Write Start Address High

Byte)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - TBWA1l | TBWA10 | TBWA9 TBWAS
0 0 0 0 R/W R/W R/W R/W

Bits 7~4: Fixed to “0” all the time ( Read only)
Bits 3~0 (TBWA11~TBWAB8): Table Write Address Bits 11~8.

6.1.64 Bank 2 R5: TM1CRL1 (Timer 1 Control Register 1)

Bit 7 | Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
TM1S | TMIRC | TM1SS1 - TMAFF | TMIMOS | TM1IS1 | TM1ISO
RIW RIW RIW 0 RIW RIW RIW RIW

Bit 7 (TM1S): Timer/Counter 1 Start Control Bit
0: Stop and clear counter (default)
1: Start
Bit 6 (TM1RC): Timer 1 Read Control Bit
0: When this bit is set to 0, no data can be read from TM1DB (default)

1: When this bit is set to 1, data read from TM1DB is a number of counting
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Bit 5 (TM1SS1): Timer 1 Read Control Bit
0: Internal clock as count source (Fc)- Fs/Fm (default)

1: External TM1 pin as count source (Fc). It is used only in timer/counter mode
Bit 4: Not used bits, fixed to “0” all the time
Bit 3 (TM1FF): Inversion for Timer/counter as PWM or PDO mode

0: Duty is Logic 1 (default)

1: Duty is Logic 0
Bit 2 (TM1MOS): Timer Output Mode Select Bit

0: Repeating mode (default)

1: One—shot mode

Bits 1~0 (TM1IS1~TM11S0): Timer 1 Interrupt Type Select Bits. These two bits are
used when the Timer operates in PWM mode

TM1IS1 | TM1IS0 ‘ Timer 1 Interrupt Type Select

0 0 TM1DA (period) matching
0 1 TM1DB(duty) matching
1 X TM1DA and TM1DB matching

6.1.65 Bank 2 R6: TM1CR2 (Timer 1 Control Register 2)

Bit 7 ’ Bit 6 ’ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

TM1M2 TM1M1 TM1IMO | TM1SSO | TM1CK3 | TM1CK2 | TM1CK1 | TM1CKO

RW R/W R/W R/W RW RW R/W R/W

Bits 7~5 (TM1M2~TM1MO0): Timer 1 operation mode select

TM1M2 u TM1M1 H TM1MO ‘ Operating Mode Select
0 0 0 Timer/Counter Rising Edge
0 0 1 Timer/Counter Falling Edge
0 1 0 Capture Mode Rising Edge
0 1 1 Capture Mode Falling Edge
1 0 0 Window mode
1 0 1 Programmable Divider output
1 1 0 Pulse Width Modulation output
1 1 1 Buzzer (output timer/counter clock source. The
duty cycle of clock source must be 50/50)
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Bit 4 (TM1SS0): Timer 1 clock source select bit
0: The Fs is used as count source (Fc) (default)

1: The Fm is used as count source (Fc)

Bits 3~0 (TM1CK3~TM1CKO): Timer 1 clock source prescaler select

Resolution | Maxtime | Resolution | Max time

TM1CK3 | TM1CK2 | TM1CK1 | TM1CKO 32 MHz 32 MHz 16 kHz 16 kHz
Fc=32M Fc=32M Fc=16K
0 0 0 0 31.25ns 2048us 62.5s 4.096s
0 0 0 1 Fcl2 62.5ns 4096ps 125us 8.192s
0 0 1 0 Fcl22 125ns 8192us 250us 16.384s
0 0 1 1 Fc/23 250ns 16384ps 500us 32.768s
0 1 0 0 Fcl24 500ns 32768us 1ms 65.536s
0 1 0 1 Fc/25 lus 65536s 2ms 131.072s
0 1 1 0 Fc/28 2us 131072ps 4ms 262.144s
0 1 1 1 Fcl2? 4pus 262144ps 8ms 524.288s
1 0 0 0 Fc/28 8us 524.288ms 16ms 1048.58s
1 0 0 1 Fc/2° 16ps 1.048s 32ms 2097.15s
1 0 1 0 Fc/210 32us 2.097s 64ms 4194.3s
1 0 1 1 Fc/21t 64pus 4.194s 128ms 8388.6s
1 1 0 0 Fo/212 128us 8.389s 256ms 16777s
1 1 0 1 Fc/213 256ys 16.777s 512ms 33554s
1 1 1 0 Fc/214 512us 33.554s 1.024s 67108s
1 1 1 1 Fc/215 1.024ms 67.109s 2.048s 134217s
6.1.66 Bank 2 R7: TM1DBH (High Byte of Timer 1 Data Buffer B)
Bit 7 | Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
TM1DB15 | TM1DB14 | TM1DB13 | TM1DB12 | TM1DB11 | TM1DB10 | TM1DB9 | TM1DBS8
R/W R/W R/W R/W R/W R/W RIW RW
Bit 7~0 (TM1DB15~TM1DB8): Data buffer B of 16-bit timer 1
6.1.67 Bank 2 R8: TM1DBL (Low byte of Timer 1 Data Buffer B)
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
TM1DB7 | TM1DB6 | TM1DB5 | TM1DB4 | TM1DB3 | TM1DB2 | TM1DB1 | TM1DBO
RW R/W R/W R/W R/W R/W R/W RW
Bits 7~0 (TM1DB7~TM1DBO0): Data buffer B of 16-bit Timer 1
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6.1.68

Bank 2 R9: TM1DAH (High bytes of Timer 1 Data Buffer A)

TM1DA15

TM1DA14

TM1DA13

TM1DA12

TM1DAM1

TM1DA10

TM1DA9

TM1DAS8

RW

RW

R/W

RW

RW

R/W

RW

R/W

Bits 7~0 (TM1DA15~TM1DAB8): Data buffer A of 16-bit Timer 1

6.1.69 Bank 2 RA: TM1DAL (Low bytes of Timer 1 Data Buffer A)
Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | BitO
TM1DA7 | TM1DA6 | TM1DA5 | TM1DA4 | TM1DA3 | TM1DA2 | TM1DA1 | TM1DAO
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (TM1DA7~TM1DAO0): Data buffer A of 16-bit Timer 1

When TMXx is used in PWM mode, the duty value stored at register
TMxDB must be less than or equal to the period value stored at register
TMxDA, i.e. duty = period. The PWM waveform is then generated. If
duty is greater than the period, the PWM output waveform remains at a

high voltage level.
The period value set by users is extra plus 1 in inner circuit.
For example:

If the period value is set as 0x4F, the circuit actually processes 0x50
period length.
If the period value is set as OxFF, the circuit actually processes 0x100
period length.
3. When TMx is used in PWM mode, the TMxDAH, TMxDAL, TMxDBH and
TMxDBL can be written at any time, but the data of TMxDA and TMxDB
are latched only when writing to TMxDAL. Therefore, the new duty and

NOTE

new period of PWM will be updated at the last period—match.
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6.1.70 Bank 2 RB: TM2CRL1 (Timer 2 Control Register 1)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM2S TM2RC | TM2SS1 - TM2FF | TM2MOS | TM2IS1 TM2IS0
R/W R/W R/W 0 RW RW R/W R/W

Bit 7 (TM2S): Timer 2 Start Control Bit
0: Stop and clear counter (default)

1: Start

Bit 6 (TM2RC): Timer 2 Read Control Bit

0: When this bit is set to 0, no data can be read from TM1DB (default)

1: When this bit is set to 1, data read from TM1DB is a number of counting
Bit 5 (TM2SS1): Timer 2 Read Control Bit

0: Internal clock as count source (Fc)- Fs/Fm (default)

1: External TM2 pin as count source (Fc). It is used only for timer/counter mode
Bit 4: Not used bits, fixed to “0” all the time
Bit 3 (TM2FF): Inversion for Timer/counter as PWM or PDO mode

0: Duty is logic 1 (default)

1: Duty is logic 0
Bit 2 (TM2MOS): Timer Output Mode Select Bit

0: Repeating mode (default)

1: One—shot mode

Bits 1~0 (TM2IS1~TM2IS0): Timer 2 Interrupt Type Select Bits. These two bits are
used when the Timer operates in PWM mode

TM21S1 ‘ TM2IS0 ’ Timer 2 Interrupt Type Select
0 0 TM2DA(period) matching
0 1 TM2DB(duty) matching
1 X TM2DA and TM2DB matching
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6.1.71 Bank 2 RC: TM2CR2 (Timer 2 Control Register 2)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM2M2 | TM2M1 | TM2MO | TM2SSO | TM2CK3 | TM2CK2 | TM2CK1 | TM2CKO
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~5 (TM2M2~TM2M0): Timer 2 operation mode select

TM2M2 “ T™M2M1 n TM2MO ‘

0

0

Operating Mode Select

0 Timer/Counter Rising Edge

Timer/Counter Falling Edge

Capture Mode Rising Edge

Capture Mode Falling Edge

Programmable Divider output

0
0
0
1
1
1

0
1
1
0
0
1

1
0
1
0 Window mode
1
0

Pulse Width Modulation output

=

[y

=

Buzzer (output timer/counter clock source. The
duty cycle of clock source must be 50/50)

Bit 4 (TM2SS0): Timer 2 clock source select bit

0: The Fs is used as count source (Fc) (default)

1: The Fm is used as count source (Fc)

Bits 3~0 (TM2CK3~TM2CKaO0): Timer 2 clock source prescaler select

Clock | Resolution | Maxtime | Resolution | Maxtime
TM2CK3 | TM2CK2 | TM2CK1 | TM2cKo | Source | 32 MHz 32 MHz 16kHz 16kHz
Normal
0 0 0 0 Fc 31.25ns 2048us 62.5us 4.096s
0 0 0 1 Fcl2 62.5ns 4096us 125ps 8.192s
0 0 1 0 Fcl/2? 125ns 8192us 250us 16.384s
0 0 1 1 Fc/23 250ns 16384us 500us 32.768s
0 1 0 0 Fc/24 500ns 32768us ims 65.536s
0 1 0 1 Fc/25 lus 65536s 2ms 131.072s
0 1 1 0 Fc/2° 2us 131072ps 4ms 262.144s
0 1 1 1 Fcl27 4us 262144pus 8ms 524.288s
1 0 0 0 Fc/28 8us 524.288ms 16ms 1048.58s
1 0 0 1 Fc/2° 16pus 1.048s 32ms 2097.15s
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Clock Resolution | Max time | Resolutio | Max time

TM2CK3 | TM2CK2 | TM2CK1 | TM2cKo | Source 32 MHz 32 MHz n 16kHz 16kHz

1 0 1 0 Fc/210 32us 2.097s 64ms 4194.3s
1 0 1 1 Fc/211 64us 4.194s 128ms 8388.6s
1 1 0 0 Fc/212 128us 8.389s 256ms 16777s
1 1 0 1 Fc/213 256us 16.777s 512ms 33554s
1 1 1 0 Fc/214 512us 33.554s 1.024s 67108s
1 1 1 1 Fc/215 | 1.024ms 67.109s 2.048s 134217s
6.1.72 Bank 2 RD: TM2DBH (High Byte of Timer 2 Data Buffer B)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TM2DB15 | TM2DB14 | TM2DB13 | TM2DB12 | TM2DB11 | TM2DB10 | TM2DB9 | TM2DB8
RIW RIW RIW RIW RIW RIW RIW RIW
Bits 7~0 (TM2DB15~TM2DB8): Data Buffer B of Timer 2
6.1.73 Bank 2 RE: TM2DBL (Low Byte of Timer 2 Data Buffer B)
Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bitz | Bit1 | BitO
TM2DB7 | TM2DB6 | TM2DB5 | TM2DB4 | TM2DB3 | TM2DB2 | TM2DB1 | TM2DBO
R/W R/W R/W R/W R/W R/W R/W R/W
Bits 7~0 (TM2DB7~TM2DB0): Data Buffer B of Timer 2
6.1.74 Bank 2 RF: TM2DAH (High Bytes of Time 2 Data Buffer A)
Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bitl | BitO
TM2DA15 | TM2DA14 | TM2DA13 | TM2DA12 | TM2DA11 | TM2DA10 | TM2DA9 | TM2DA8
R/W R/W R/W R/W R/W R/W RIW R/W
Bits 7~0 (TM2DA15~TM2DA8): Data Buffer A of Timer 2
6.1.75 Bank 2 R10: TM2DAL (Low Bytes of Timer 2 Data Buffer A)
(Last Update)
Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bitl | BitO
TM2DA7 | TM2DA6 | TM2DA5 | TM2DA4 | TM2DA3 | TM2DA2 | TM2DA1 | TM2DAO
RIW RIW RIW RIW RIW RIW RIW RIW
Bits 7~0 (TM1DA7~TM1DAO0): Data Buffer A of 16 bit Timer 2
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6.1.76 Bank 2 R11: TM3CRL1 (Timer 3 Control Register 1)

Bit 7 | Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

TM3S TM3RC | TM3SS1 - TM3FF | TM3MOS | TM3IS1 TM3ISO
R/W R/W R/W 0 RW RW R/W R/W

Bit 7 (TM3S): Timer 3 Start Control Bit

0: Stop and clear counter (default)
1: Start

Bit 6 (TM3RC): Timer 3 Read Control Bit
0: When this bit is set to 0, no data can be read from TM3DB (default)

1: When this bit is set to 1, data read from TM3DB is a number of counting

Bit 5 (TM3SS1): Timer 3 Read Control Bit
0: Internal clock as count source (Fc) - Fs/Fm (default)

1: External TM3 pin as count source (Fc). It is used only for timer/counter mode
Bit 4: Not used bits, fixed to “0” all the time
Bit 3 (TM3FF): Inversion for Timer/counter as PWM or PDO mode

0: Duty is Logic 1 (default)

1: Duty is Logic 0
Bit 2 (TM3MOS): Timer Output Mode Select Bit

0: Repeating mode (default)

1: One—shot mode

Bits 1~0 (TM3IS1~TM3IS0): Timer 3 Interrupt Type Select Bits. These two bits are
used when the Timer operates in PWM mode

TM3IS1 ‘ TM3IS0 ’ Timer 3 Interrupt Type Select
0 0 TM3DA(period) matching
0 1 TM3DB(duty) matching
1 X TM3DA and TM3DB matching
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6.1.77 Bank 2 R12: TM3CR2 (Timer 3 Control Register 2)

Bit 7 | Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

TM3M2 TM3M1 TM3MO | TM3SSO | TM3CK3 | TM3CK2 | TM3CK1 | TM3CKO

R/W R/W R/W R/W RW RW R/W R/W

Bits 7~5 (TM3M2~TM3MO0): Timer 3 operation mode select

TM3M2 H TM3M1 H TM3MO ‘ Operating Mode Select

0 0 0 Timer/Counter Rising Edge

Timer/Counter Falling Edge

Capture Mode Rising Edge

Capture Mode Falling Edge

Programmable Divider output

0 0 1
0 1 0
0 1 1
1 0 0 Window mode
1 0 1
1 1 0

Pulse Width Modulation output

Buzzer (output timer/counter clock source. The
duty cycle of clock source must be 50/50)

Bit 4 (TM3SS0): Timer 3 clock source select bit
0: The Fs is used as count source (Fc) (default)
1: The Fm is used as count source (Fc)

Bits 3~0 (TM3CK3~TM3CKaO0): Timer 3 clock source prescaler select

Resolution | Max. Time | Resolution | Max. Time

TM3CK3 | TM3CK2 | TM3CK1 | TM3cKo | Source | 32 MHz 32 MHz 16 kHz 16 kHz

0 0 0 0 Fc 31.25ns 2048us 62.5us 4.096s
0 0 0 1 Fcl2 62.5ns 4096ps 125us 8.192s
0 0 1 0 Fcl/2? 125ns 8192us 250pus 16.384s
0 0 1 1 Fc/23 250ns 16384ps 500pus 32.768s
0 1 0 0 Fc/24 500ns 32768pus ims 65.536s
0 1 0 1 Fcl25 lus 65536Us 2ms 131.072s
0 1 1 0 Fc/28 2us 131072us 4ms 262.144s
0 1 1 1 Fcl2” 4us 262144ps 8ms 524.288s
1 0 0 0 Fc/28 8us 524.288ms 16ms 1048.58s
1 0 0 1 Fc/2° 16pus 1.048s 32ms 2097.15s
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Resolution | Max. Time | Resolution | Max. Time

TM3CK3 | TM3CK2 | TM3CK1 | TM3CKo | Source | 32 MHz 32 MHz 16kHz 16 kHz
1 0 1 0 Fc/210 32us 2.097s 64ms 4194.3s
1 0 1 1 Fc/21t 64pus 4.194s 128ms 8388.6s
1 1 0 0 Fcf212 128us 8.389s 256ms 16777s
1 1 0 1 Fc/213 256ps 16.777s 512ms 33554s
1 1 1 0 Fc/214 512ps 33.554s 1.024s 67108s
1 1 1 1 Fc/215 | 1.024ms 67.109s 2.048s 134217s

6.1.78 Bank 2 R13: TM3DBH (High Byte of Timer 3 Data Buffer B)
Bit 7 | Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
TM3DB15 | TM3DB14 | TM3DB13 | TM3DB12 | TM3DB11 | TM3DB10 | TM3DB9 | TM3DB8
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (TM3DB15~TM3DB8): Data Buffer B of Timer 3
6.1.79 Bank 2 R14: TM3DBL (Low Byte of Timer 3 Data Buffer B)
Bit7 | Bite | Bits | Bit4 | Bit3 | Btz | Bit1 | Bit0
TM3DB7 | TM3DB6 | TM3DB5 | TM3DB4 | TM3DB3 | TM3DB2 | TM3DB1 | TM3DBO
RIW RIW RIW RIW RIW RIW RIW RIW
Bits 7~0 (TM3DB7~TM3DBO0): Data Buffer B of Timer 3
6.1.80 Bank 2 R15: TM3DAH (High Byte of Timer 3 Data Buffer A)
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
TM3DA15 | TM3DA14 | TM3DA13 | TM3DA12 | TM3DA11 | TM3DA10 | TM3DA9 | TM3DAS8
RIW RIW RIW RIW RIW RIW RIW RIW
Bits 7~0 (TM3DA15~TM3DAS8): Data Buffer A of Timer 3
6.1.81 Bank 2 R16: TM3DAL (Low Byte of Timer 3 Data Buffer A)
(Last Update)
TM3DA7 | TM3DA6 | TM3DA5 | TM3DA4 | TM3DA3 | TM3DA2 | TM3DA1 | TM3DAO
RIW RIW RIW RIW RIW RIW RIW RIW
Bits 7~0 (TM3DA7~TM3DAO0): Data Buffer A of Timer 3
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6.1.82 Bank 2 R17: TM4CRL1 (Timer 4 Control Register 1)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM4S TM4RC | TM4SS1 - TM4FF | TMAMOS | TM41S1 TM4IS0
RIW R/W RW 0 R/W R/W RW RIW

Bit 7 (TM4S): Timer 4 Start Control Bit
0: Stop and clear counter (default)
1: Start

Bit 6 (TM4RC): Timer 4 Read Control Bit
0: When this bit is set to 0, no data can be read from TM4DB (default)

1: When this bit is set to 1, data read from TM4DB is a number of counting

Bit 5 (TM4SS1): Timer 4 Read Control Bit
0: Internal clock as count source (Fc) - Fs/Fm (default)

1: External TM4 pin as count source (Fc). It is used only for timer/counter mode
Bit 4: Not used bits, fixed to “0” all the time

Bit 3 (TM3FF): Inversion for Timer/counter as PWM or PDO mode
0: Duty is logic 1 (default)
1: Duty is logic 0

Bit 2 (TM4MOS): Timer Output Mode Select Bit
0: Repeating mode (default)

1: One—shot mode

Bits 1~0 (TM41S1~TM4IS0): Timer 4 Interrupt Type Select Bits. These two bits are
used when the Timer operates in PWM mode

TM4IS1 | TM4IS0 Timer 4 Interrupt Type Select
0 0 TM4DA (period) matching
0 1 TM4DB (duty) matching
1 X TM4DA and TM3DB matching

6.1.83 Bank 2 R18: TM4CR2 (Timer 4 Control Register 2)

Bit 7 | Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

TM4M2 TM4M1 TM4MO | TM4SSO | TMACK3 | TM4CK2 | TM4CK1 | TM4CKO

RW RW RW RW RW RW R/W R/W

Bits 7~5 (TM4M2~TM4MO0): Timer 4 operation mode select
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TM4M2 ‘l TM4M1 H TM4MO ‘ Operating Mode Select

0 0 0 Timer/Counter Rising Edge

Timer/Counter Falling Edge

Capture Mode Rising Edge

Capture Mode Falling Edge

Programmable Divider output

0 0 1
0 1 0
0 1 1
1 0 0 Window mode
1 0 1
1 1 0

Pulse Width Modulation output

Buzzer (output timer/counter clock source. The
duty cycle of clock source must be 50/50)

Bit 4 (TM4SS0): Timer 4 clock source select bit
0: The Fs is used as count source (Fc) (default)
1: The Fm is used as count source (Fc)

Bits 3~0 (TM4CK3~TM4CKaO): Timer 4 clock source prescaler select.

Clock | Resolution | Max. Time | Resolution | Max. Time

TM4CK3 | TM4CK2 | TM4CK1 | TM4cKo | Source | 32MHz | 32MHz | 16kHz | 16 kHz
0 0 0 0 31.25ns 2048us 62.5us 4.096s
0 0 0 1 Fcl2 62.5ns 4096ps 125ps 8.192s
0 0 1 0 Fcl22 125ns 8192us 250pus 16.384s
0 0 1 1 Fc/2® 250ns 16384ps 500us 32.768s
0 1 0 0 Fc/24 500ns 32768us ims 65.536s
0 1 0 1 Fc/25 1lus 65536ps 2ms 131.072s
0 1 1 0 Fc/28 2us 131072ps 4ms 262.144s
0 1 1 1 Fcl27 4us 262144pus 8ms 524.288s
1 0 0 0 Fc/28 8us 524.288ms 16ms 1048.58s
1 0 0 1 Fc/2° 16ps 1.048s 32ms 2097.15s
1 0 1 0 Fc/210 32us 2.097s 64ms 4194.3s
1 0 1 1 Fc/211 64us 4.194s 128ms 8388.6s
1 1 0 0 Fc/212 128ps 8.389s 256ms 16777s
1 1 0 1 Fc/213 256us 16.777s 512ms 33554s
1 1 1 0 Fc/214 512us 33.554s 1.024s 67108s
1 1 1 1 Fc/215 1.024ms 67.109s 2.048s 134217s
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6.1.84 Bank 2 R19: TM4DBH (High Byte of Timer 4 Data Buffer B)
Bit 7 ‘ Bit 6 ‘ Bit 5 | Bit 4 ‘ Bit 3 | Bit 2 ‘ Bit 1 ‘ Bit 0
TM4DB15 | TMADB14 | TMADB13 | TM4DB12 | TM4DB11 | TM4DB10 | TM4DB9 | TM4DB8
RW RW RW RW RW RW RW RW

Bits 7~0 (TM4DB15~TM4DB8): Data Buffer B of timer 4

6.1.85 Bank 2 R1A: TM4DBL (Low Byte of Timer 4 Data Buffer B)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM4DB7 | TM4DB6 | TM4DB5 | TM4DB4 | TM4DB3 | TM4DB2 | TM4DB1 | TM4DBO
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (TM4DB7~TM4DB0): Data Buffer B of Timer 4

6.1.86 Bank 2 R1B: TM4DAH (High Byte of Timer 4 Data Buffer A)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM4DA15 | TM4DA14 | TM4DA13 | TM4DA12 | TM4DA11 | TM4DA10 | TM4DA9 | TM4DAS8
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (TM4DA15~TM4DAB8): Data Buffer B of Timer 4

6.1.87

Bank 2 R1C: TM4DAL (Low Byte of Timer 4 Data Buffer A)
(Last Update)

Bit 7 | Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
TM4DA7 | TMADAG | TMADA5 | TMADA4 | TMADA3 | TMADA2 | TMADA1 | TM4DAO
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (TM4DA7~TM4DAO0): Data Buffer A of Timer 4

6.1.88

Bank 2 R1D: EIOINCR (External Interrupt O, 1 Noise
Rejection Control Register

Bit 7 | Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
EI1NRE - EINR1 | EITNRO | EIONRE - EIONR1 | EIONRO
RIW 0 RIW RIW RIW 0 RIW RIW

Bit 7 (EIMNRE): Noise rejection enable of External Interrupt 1

Bit 6: Not used. Set to 0 all the time

Bits 5~4 (EI1NR1~ EI1NRO0): Delay time select for noise rejection of External
Interrupt 1
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EIINR1 u EILNRO u Function Description

0 0 8 X ( 1/ FHirc)

0 1 16 x ( 1/ FHirc)
1 0 32 x ( 1/ FHirc)
1 1 64 x ( 1/ FHirc)

Bit 3 (EIMNRE): Noise rejection enable of External Interrupt 0
Bit 2: Not used. set to 0 all the time

Bits 1~0 (EIONR1~ EIONRO): Delay time select for noise rejection of External Interrupt
0

EIONR1 | EIONRO | Function Description
0

0 8 x (1/ Frirc)

0 1 16 x (1 / FHire)
1 0 32 x ( 1/ Fnirc)
1 1 64 X ( 1/ FHirc)

6.1.89 Bank 2 R1E: CMP1CR (Comparator 1 Control Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
C1PRS1 | C1PRSO | CINRS1 | C1INRSO - CMP1EN | CMP10OE | CP1OUT
RW R/W R/W R/W R/W R/W R/W R/W

Bits 7~6 (C1PRS1~C1PRS0): Reference source select for noninverting terminal of
Comparator 1

C1PRS1 H C1PRSO H Function Description
0 0 C1+ is connected to pad(default)
0 1 C1+ is connected to Internal reference (1.25V)
1 0 NA
1 1 NA

Bits 5~4 (C1NRS1~C1NRSO0): Reference source select for inverting terminal of
Comparator 1

CINRS1 H C1INRSO H Function Description
0 0 C1- is connected to pad(default)
0 1 C1- is connected to Internal reference (1.25V)
1 0 NA
1 1 NA
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Bit 3: Not used, set to 0 all the time.

Bit 2 (CMP1EN): Power of Compare 1
0: Disable (default)
1: Enable

Bit 1 (CMP10OE): Compare 1 output control
0: Disable (default)

1: Enable, compare 1 output connect to C10UT

Bit 0 (CP10UT): The result of the comparator 1 out

6.1.90 Bank 2 R1F: CMP2CR (Comparator 2 Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
C2PRS1 | C2PRSO | C2NRS1 | C2NRSO | HYSEN2 | CMP2EN | CMP20E | CP20UT
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~6 (C2PRS1~C2PRS0): Reference source select for noninverting
terminal of Comparator 2

C2PRS1 ‘ C2PRSO ‘ Function Description

C2+ is connected to pad (default)

C2+ is connected to Internal reference (1.25V)

NA

k| |O|O
= | O |k~ |O

NA

Bits 5~4 (C2NRS1~C2NRS0): Reference source select for inverting terminal of
Comparator 2

C2NRS1 H C2NRSO H Function Description

0 C2- is connected to pad (default)
0
1
1

C2- is connected to Internal reference (1.25V)

NA

0
1
0
1

NA

Bit 3 (HYSEN2): Input Hysteresis Enable.
0: Disable (default)
1: Enable

Bit 2 (CMP2EN): Power of Comparator 2

0: Disable (default)
1: Enable
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Bit 1 (CMP20OE): Comparator 2 output control
0: Disable (default)
1: Enable, Comparator 2 output connects to C20UT

Bit 0 (CP20UT): The result of the Comparator 2 output
6.1.91 Bank 2 R20~R21: (Reserved)

6.1.92

Bank 2 R22: CMPESCR (Interrupt Triggering Type of
Comparator Edge Select Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ’ Bit1 ‘ Bit 0
- - CMP2ES | CMP1ES
0 0 0 0 0 0 R/W R/W

Bits 7~2: Not used. Set to 0 all the time

Bit 1 (CMP2ES): Interrupt trigger type of comparator 2 edge select bit
0: Falling edge interrupt
1: Rising edge interrupt (default)

Bit 0 (CMP1ES): Interrupt trigger type of comparator 1 edge select bit
0: Falling edge interrupt

1: Rising edge interrupt (default)

6.1.93

Bank 2 R23: CMP12NCR (Comparator 1, 2 Noise Rejection
Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
CO2NRE - CO2NR1 | CO2NRO | CO1NRE COINR1 | COTNRO
RIW 0 RIW RIW RIW 0 RIW RIW

Bit 7 (CO2NRE): Noise rejection enable of compare 2 output
0: Disable noise rejection (default)
1: Enable noise rejection

Note that in Green, Idle and Sleep mode, the noise rejection circuit is always
disabled.

Bit 6: Not used, set to 0 all the time
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Bits 5~4 (CO2NR1~ CO2NRO0): Delay time select for noise rejection of Comparator 2
output

CO2NR1 u CO2NRO u Function Description

8 X (1 / FHirc)

32 x (1/FHirc)

0 0
0 1 16 x (1 / FHire)
1 0
1 1

64 X ( 1/ Fhirc)

Bit 3 (CO1NRE): Noise Rejection Enable of Compare 1 output
0: Disable noise rejection (default)
1: Enable noise rejection

Note that in Green, Idle and Sleep mode, the noise rejection circuit is always
disabled.

Bit 2: Not used, set to 0 all the time

Bits 1~0 (CO1NR1~ CO1NRO): Delay Time Select for Noise Rejection of Comparator

1 Output
CO1NR1 ‘l COI1INRO ‘l Function Description
0 0 8 X (1 / FHirc)
0 1 16 x (1 / Frirc)
1 0 32 x (1/FHirc)
1 1 64 x ( 1/ Frirc)

6.1.94 Bank 2 R24: (Reserved)

6.1.95 Bank 2 R25: CMPTCR1 (Comparator Trim Control Register 1)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
CMPTEN | TVRS2 | TVRS1 | TVRSO - ] TRIMDU2 | TRIMDU1
RIW RIW RIW RIW 0 0 RIW RIW

Bit 7 (CMPTEN): Comparator trim mode enable
0: Normal Mode (default)
1: Trim Mode

When CMPTEN is set, ADC peripheral will be disabled.

Bits 6~4 (TVRS2~ TVRSO0): Trim Voltage Reference Select of Comparator 2
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Hysteresis
TRIMIS2 | TVRS2 | TVRS1 | TVRSO | Offset (mV) Note
*B.G.=4V

10
20
30

39 Trim
49 Low Side

59
69
79
10
20
30

40 Trim
50 High Side

60
70
80

rlRr|lr|r|rP|r|Pr|r|lo|lo|lo|lo|o|o|o|o

|| |[P|OjlOC|lOC|O|FRP|FP|FP|RPIO|OC|O|O
P |PrP|lO|lO|FRP|P|O|O|FRP|FP| OC|OC(FR|FL,|O]|O
| O|FRP|O|FP|O|FRP|[O|FP|O|FRL,|O(FR,|O|(F|O

The reference source from bandgap, voltage of bandgap is controlled by
VPIS[2:0]

Bits 3~2: Not used, set to 0 all the time

Bit 1 (TRIMDU2): Trim resolution of Comparator 2
0: High resolution (default)
1: Low resolution

Bit 0 (TRIMDU1): Trim resolution of Comparator 1
0: High resolution (default)

1: Low resolution

6.1.96 Bank 2 R26: CMPTCR2 (Comparator Trim Control Register 2)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
] - ] TRIMOS - ] TRIMIS2 | TRIMIS1
0 0 0 RIW 0 0 RIW RIW

Bits 7~5: Not used, set to 0 all the time

Product Specification (V1.0) 04.09.2018 e 55
(This specification is subject to change without prior notice)



EM88F794N (70

8-Bit Microcontroller

Bit 4 (TRIMOS): Trim mode output select of comparator 2
0: Low Channel (default)
1: High Channel

Bits 3~2: Not used. Set to 0 all the time

Bit 1(TRIMIS2): Trim Mode Input Select of Comparator 2
0: Low Side (default)
1: High Side

Bit 0 (TRIMIS1): Trim Mode Input Select of Comparator 1
0: Low Side (default)
1: High Side

In trim mode, low side is trimmed first, then high side.

6.1.97 Bank 2 R27: TCMP1H (Trim Comparator 1 High Side)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
TCMP1HS - TCMP1H4 | TCMP1H3 | TCMP1H2 | TCMP1H1 | TCMP1HO
R/W 0 0 RIW RIW RIW RIW RW

Bit 7 (TCMP1HS): The trimmed sign bit of high-side Comparator 1

Bits 6~5: Not used, set to 0 all the time

Bits 4~0 (TCMP1H4~TCMP1HO0): The trimmed bits of high-side Comparator 1

6.1.98 Bank 2 R28: TCMP1L (Trim Comparator 1 Low Side)
Bit7 | Bit6 | Bit5 | Bita | Bit3 | Bit2 | Bitl | BitO
TCMP1LS - TCMP1L4 | TCMP1L3 | TCMP1L2 | TCMP1L1 | TCMP1LO
RIW RIW RIW RIW RIW RIW

Bit 7 (TCMP1LS): The trimmed sign bit of low-side Comparator 1

Bits 6~5: Not used. Set to 0 all the time

Bits 4~0 (TCMP1L4~TCMP1LO0): The trimmed bits of low-side Comparator 1

6.1.99

Bank 2 R29~R2A: (Reserved)
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6.1.100 Bank 2 R2B: THCMP2H (Trim High Side of Comparator 2
High Channel)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0

THCMP2HS THCMP2H5 | THCMP2H4 | THCMP2H3 | THCMP2H2 | THCMP2H1 | THCMP2HO

R/W 0 R/W R/W R/W R/W R/W R/W

Bit 7 (THCMP2HS): The trimmed sign bit of high-side Comparator 2 high channel
Bit 6: Not used. Set to 0 all the time

Bits 5~0 (THCMP2H5~THCMP2HO0): The trimmed bits of high-side Comparator 2 high
channel

6.1.101 Bank 2 R2C: TLCMP2H (Trim Low Side of Comparator 2
High Channel)

Bit 7 ] Bit 6 ‘ Bit 5 ] Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
TLCMP2HS TLCMP2H5 | TLCMP2H4 | TLCMP2H3 | TLCMP2H2 | TLCMP2H1 | TLCMP2HO
RIW 0 RIW RIW RIW RIW RIW RIW

Bit 7 (TLCMP2HS): The trimmed sign bit of low-side Comparator 2 high channel
Bit 6: Not used. Set to 0 all the time

Bits 5~0 (TLCMP2H5~TLCMP2HO0): The trimmed bits of low-side Comparator 2 high
channel

6.1.102 Bank 2 R2D: THCMP2L (Trim High Side of Comparator 2
Low Channel)

Bit 7 ‘ Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

THCMP2LS THCMP2L5 | THCMP2L4 | THCMP2L3 | THCMP2L2 | THCMP2L1 | THCMP2LO
R/W 0 R/W R/W R/W R/W R/W R/W

Bit 7 (THCMP2LS): The trimmed sign bit of high-side Comparator 2 low channel
Bit 6: Not used. Set to 0 all the time

Bits 5~0 (THCMP2L5~THCMP2LO0): The trimmed bits of high-side Comparator 2 low
channel
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6.1.103 Bank 2 R2E: TLCMP2L (Trim Low Side of Comparator 2
Low Channel)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
TLCMP2LS - TLCMP2L5 | TLCMP2L4 | TLCMP2L3 | TLCMP2L2 | TLCMP2L1 | TLCMP2LO
RIW 0 RIW RIW RIW RIW RIW RIW

Bit 7 (TLCMP2LS): The trimmed sign bit of low-side Comparator 2 low channel
Bit 6: Not used, set to 0 all the time

Bits 5~0 (TLCMP2L5~TLCMP2LO0): The trimmed bits of low-side Comparator 2 low
channel

6.1.104 Bank 2 R2F~R3F: (Reserved)

6.1.105 Bank 2 R40 MULMOD (Mode Control for Multiplier)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ’ Bit1 ‘ Bit 0
- - - PROD16 | MACEN MACM | SMCAND | SMIER
0 0 0 R R/W RW R/W R/W

Bits 7~5: Not used. Set to 0 all the time
Bit 4 (PROD16): Bit 16 of Multiplier Product

Bit 3 (MACEN): Accumulator Enable, this bit can enable multiplication and
accumulation functions

0: Disable accumulation function for multiplier

1: Enable accumulation function for multiplier

Bit 2 (MACM): Accumulator Mode Select
0: Multiplication and Addition, accumulator = product + accumulator

1: Multiplication and Subtraction, accumulator = accumulator — product

Bit 1 (SMCAND):Signed or unsigned select bit of the Multiplicand (Constant or
Register)

0: Multiplicand is unsigned

1: Multiplicand is signed

Bit 0 (SMIER): Signed or unsigned select bit of the Multiplier (ACC)
0: Multiplier is unsigned

1: Multiplier is signed
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6.1.106 Bank 2 R41 PRODH (High Byte of Multiplier Product)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
PRODI5 | PROD14 | PROD13 | PROD12 | PROD11 | PROD10 | PROD9 | PRODS
0 0 0 R RIW RIW RIW RIW

Bits 7~0 (PROD15~PRODS8): Bits 15~8 of multiplier product

6.1.107 Bank 2 R42 PRODL (Low Byte of Multiplier Product)

Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
PROD7 | PROD6 | PROD5 | PROD4 | PROD3 | PROD2 | PROD1 | PRODO
0 0 0 R RIW RIW RIW RIW
Bits 7~0 (PROD7~PRODO): Bits 7~0 of multiplier product
6.1.108 Bank 2 R43 SFR7 (Status Flag Register 7)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM4DBSF - TM4SF | TM3SF | TM2SF | TMI1SF
RIW 0 0 0 RIW RIW RIW RIW

Each corresponding status flag is set to "1" when an interrupt condition is triggered.
Bits 7 (TM4DBSF): 16-bit capture 4 status flag, cleared by software

Bits 6~4: Not used, set to 0 all the time

Bit 3 (TM4SF): 16-bit timer/counter 4 status flag, cleared by software

Bit 2 (TM3SF): 16-bit timer/counter 3 status flag, cleared by software

Bit 1 (TM2SF): 16-bit timer/counter 2 status flag, cleared by software

Bit 0 (TM1SF): 16-bit timer/counter 1 status flag, cleared by software

6.1.109 Bank 2 R44: (Reserved)

6.1.110 Bank 2 R45 IMRY (Interrupt Mask Register 7)

Bit7 | Bit6 | Bit5 | Bita | Bit3 | Bit2 | Bitl | BitO
- - - TM4IE TM3IE TM2IE TM1IE

0 0 0 0 R/W R/W R/W R/W
Bits 7~4: Not used. Set to 0 all the time
Bit 3 (TM4IE): TM4SF interrupt enable bit.

0: Disable TM4SF interrupt

1: Disable TM4SF interrupt
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Bit 2 (TM3IE): TM3SF interrupt enable bit.
0: Disable TM3SF interrupt
1: Disable TM3SF interrupt

Bit 1 (TM2IE): TM2SF interrupt enable bit.
0: Disable TM2SF interrupt
1: Disable TM2SF interrupt

Bit 0 (TM1IE): TM1SF interrupt enable bit.
0: Disable TM1SF interrupt
1: Disable TM1SF interrupt

6.1.111 Bank 2 R46: (Reserved)

6.1.112 Bank 2 R47 LOCKPR (Lock Page Number Register))

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

LOCKPRY7 | LOCKPR6 | LOCKPR5 | LOCKPR4 | LOCKPR3 | LOCKPR2 | LOCKPR1 | LOCKPRO

RW R/W RW RW R/W RW R/W R/W

Bits 7~0 (LOCKPR7~ LOCKPRO): Lock Page Number

6.1.113 Bank 2 R48 LOCKCR (Lock Control Register))

Bit 7 ‘ Bit 6 ’ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit1 ‘ Bit 0

LOCKEN - - - -
RW 0 0 0 0 0 0 0

Bit 7 (LOCKEN): Enhanced Protect Control Bit
0: Enable

1: Disable (default)

Bits 6~0: Not used. Set to 0 all the time

6.1.114 Bank 2 R49~R4F: (Reserved)
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6.1.115 Bank 3 R5 EIOPWMPEDO (External IO Pins Functional
Select for PWM Port Enable 0)

Bit 7 ‘ Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

PWMCBEN | PWMCEN | PWMBBEN | PWMBEN | PWMABEN | PWMAEN

0 0 R/W R/W R/W RW R/W R/W

Bits 7~6: Not used. Set to 0 all the time

Bit 5 (PWMCBEN): PWMCB enable bit.
0: PWMCB is off (default)
1: PWMCB is on

Bit 4 (PWMCEN): PWMCB enable bit.
0: PWMC is off (default)
1: PWMC is on

Bit 3 (PWMBBEN): PWMBB enable bit.
0: PWMBB is off (default)
1: PWMBB is on

Bit 2 (PWMBEN): PWMB enable bit.
0: PWMB is off (default)
1: PWMB is on

Bit 1 (PWMABEN): PWMAB enable bit.
0: PWMARB is off (default)
1: PWMAB is on

Bit 0 (PWMAEN): PWMA enable bit.
0: PWMA is off (default)
1: PWMA is on

6.1.116 Bank 3 R6 EOPWMPEOQ (External I/O Pins Functional
Select for PWM Port Enable 0)

Bit 7 ‘ Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

PWMEEN | PWMEOE

0 0 RW RW 0 0 0 0

Bits 7~6: Not used. Set to 0 all the time
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Bit 5 (PWMEEN): PWME pin enable bit.
0: PWME is off (default)
1: PWME is on, and its related pin is automatically set by PWMEOE.
Bit 4 (PWMEOE): PWME output enable bit.
0: PWM mode Disable, Capture or Compare mode Enable, PWME is set to Input

1: PWM mode Enable, PWME is set to output

Bits 3~0: Not used. Set to 0 all the time

6.1.117 Bank 3 R7 EIOPHAPE (External 10 Pins Functional Select
for EHAX Port Enable)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0

HACENT1 HACENO HABEN1 HABENO HAAEN1 HAAENO
0 0 R/W R/W RW R/W RIW RIW

Bits 7~6: Not used. Set to 0 all the time

Bits 5~4 (HACEN1~ HACENO): HAC pin enable bit.

0 0 EHAC is off (Default),

and its related pin carries out I/O pin function.
0 1 EHAC is on ,EHAC set to input.
1 0 EHAC is off ,

and its related pin carries out I/O pin function.
1 1 EHAC is off ,

and its related pin carries out I/O pin function.

Bits 3~2 (HABEN1~ HABENO): HAB pin enable bit.

HABEN1 | HABENO ‘ Mode ‘

0 0 EHAB is off (Default),
and its related pin carries out I/O pin function.
0 1 EHAB is on ,EHAB set to input.
1 0 EHAB is off ,
and its related pin carries out I/O pin function.
1 1 EHAB is off ,
and its related pin carries out I/O pin function.
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Bits 1~0 (HAAEN1~ HAAENO): HAA pin enable bit.

0 0 EHAA is off (Default),

and its related pin carries out I/O pin function.
0 1 EHAA is on, EHAA set to input.
1 0 CP20UT trigger HAA, EHAA is off

and its related pin carries out I/O pin function.
1 1 EHAA is off,

and its related pin carries out I/O pin function.

6.1.118 Bank 3 R8: (Reserved)

6.1.119 Bank 3 R9 T5CRH (High Byte of Timer 5 Control Register)

Bit 7 ‘ Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
T5SP T5CLR T5CKS1 T5CKSO0 T5PRE3 T5PRE2 T5PRE1 T5PREO
RIW RIW RIW RIW RIW RIW RIW RIW

Bit 7 (T5SP): The single pulse Timer 5 control bit
0: Disable (default)
1: Single pulse mode is enable
After single pulse mode is finished, the T5RF is reset. Therefore, the PWMxSF
(x =A ~ C) is reset.
Bit 6 (T5CLR): Timer 5 Clear
0: No action on Timer 5 (default)
1: The Timer 5 counter register is clear to zero immediately.
After finish clearing, TSCLR will be automatically reset to zero. TSCLR has no

influence on T5RF.

Bits 5~4 (TS5CKS1~ T5CKSO0): This signal is used to select the clock source
(t5_tmr_clk) for Timer 5

T5CKS1 \l T5CKSO0 \l Function Description
0 0 Frirc (default)
0 1 Fm
1 0 NA
1 1 NA
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Bits 3~0 (TSPRE3~ T5PREO): Pre-scaler select

T5PRE3 T5PRE2 T5PRE1 T5PREO Function Description
0 0 0 0 t5 tmr_clk /1
0 0 0 1 t5_tmr_clk /2
0 0 1 0 t5_tmr_clk/4
0 0 1 1 t5_tmr_clk /8
0 1 0 0 t5_tmr_clk / 16
0 1 0 1 t5_tmr_clk / 32
0 1 1 0 t5_tmr_clk / 64
0 1 1 1 t5_tmr_clk / 128
1 0 0 0 t5_tmr_clk / 256
1 0 0 1 t5_tmr_clk / 512
1 0 1 0 t5_tmr_clk / 1024
1 0 1 1 t5_tmr_clk / 2048
1 1 X X Reserved

6.1.120 Bank 3 RA T5CRL (Low Byte of Timer 5 Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ] Bit 3 ] Bit 2 ‘ Bit 1 ‘ Bit 0
T5MS T5CDIR DECLR FT6PRESEL - - - TMR5P
RIW R RIW RIW 0 0 0 RIW

Bit 7 (T5MS): Timer 5 operation mode select bit
0: Normal PWM Output mode. Timer 5 operates in up-count mode. (default)

1: Phase Correct PWM Output mode. Timer 5 operates in up-down-count mode.

Bit 6 (TS5CDIR): Direction of counting for Timer 5
0: Count up

1: Count down

Bit 5 (DECLR): Dead Timer for PWMA, PWMB, and PWMC clear
0: No action on dead timer

1: The dead timer register is cleared to zero.
After finishing clearing, DECLR will be automatically reset to zero
Bit 4 (FT6PRESEL): Clock source select for timer 6

0: Depend on T6CKS
1: Depend on T5CKS
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Bits 3~1: Not use set to 0 all the time

Bit 0 (TMR5P): Timer 5 module is powered-down by gating clock with this bit which
should be used as an active-high power down control

0: Power down Timer 5 module clock

1: Enable Timer 5 module clock

6.1.121 Bank 3 RB T6CRH (High Byte of Timer 6 Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
T6SP T6CLR T6CKS1 T6CKSO0 T6PRE3 T6PRE2 T6PRE1 T6PREO
RIW RIW RIW RIW RIW RIW RIW RIW

Bit 7 (T6SP): The single pulse Timer 6 control bit
0: Disable (default)
1: Single pulse mode is enable

After single pulse mode is finished, the T6RF is reset. Therefore, the PWME is
reset.

Bit 6 (T6CLR): Timer 6 Clear
0: No action on Timer 6 (default)

1: The Timer 6 counter register is cleared to zero immediately. After finishing
clearing, T6CLR will be automatically reset to zero. T6CLR has no influence on
T6RF.

Bits 5~4 (T6CKS1~ T6CKSO0): This signal is used to select the clock source
(t6_tmr_clk) for Timer 6

T6CKS1 \l T6CKS0 \l Function Description
0 0 Frirc (default)
0 1 Fm
1 0 NA
1 1 NA
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Bits 3~0 (T6PRE3~ T6PREO): Pre-scaler select

T6PRE3 H T6PRE2 ‘ T6PRE1 T6PREO Function Description

0 0 0 0 t6_tmr_clk / 1

0 0 0 1 t6_tmr_clk / 2

0 0 1 0 t6_tmr_clk / 4

0 0 1 1 t6_tmr_clk / 8

0 1 0 0 t6_tmr_clk / 16

0 1 0 1 t6_tmr_clk / 32

0 1 1 0 t6_tmr_clk / 64

0 1 1 1 t6_tmr_clk / 128
1 0 0 0 t6_tmr_clk / 256
1 0 0 1 t6_tmr_clk /512
1 0 1 0 t6_tmr_clk / 1024
1 0 1 1 t6_tmr_clk / 2048
1 1 X X Reserved

6.1.122 Bank 3 RC T6CRL (Low Byte of Timer 6 Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ’ Bit1 ‘ Bit 0

T6TMS3 T6TMS2 T6TMS1 T6TMSO T6TDIR1 T6TDIRO RPHT6 TMRG6P

RW R/W RW RW R/W RW R/W R/W

Bits 7~4 (T6TMS3~ T6TMSO0): Timer 6 trigger mode select

T6TMS3 H T6TMS2 ‘ T6TMS1 | T6TMSO Set T6RF
X X

0 X NA
1 0 0 0 Both edge of HAA, HAB, HAC
1 0 0 1 A period match of Timer 5

A zero match of Timer 5 (Phase
1 0 1 0 Correct PWM mode). Don’t care
about T6TDIR bit.

A Timer 5 duty compare event on

1 0 1 1 PWMA, PWMB or PWMC.*

A Timer 5 duty compare event on
1 1 0 0 PWMA *

A Timer 5 duty compare event on
1 1 0 1 PWMB *
1 1 1 0 A Timer 5 duty compare event on

PWMC.*

*: It is independent on T6DIR for normal PWM mode.
And it is dependent on T6DIR for Phase Correct PWM mode.
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Bits 3~2 (T6TDIR1~ T6TDIRO0): Timer 6 Trigger mode with the Timer 5 duty compare
event for phase correct mode

T6TDIR1 | TETDIRO | Timer 6 Trigger Direction
0 0 Independent of the count direction of Timer 5
0 1 When Timer 5 is counting down
1 0 When Timer 5 is counting up
1 1 Independent of the count direction of Timer 5

Bit 1 (RPHT6): PWME active state and passive state are switched each other
0: Switching disable (default)

1: Switching enable

Bit 0 (TMR6P): Timer 6 module is powered-down by gating clock with this bit which
should be used as an active-high power down control

0: Power down Timer 6 module clock (default)

1: Enable Timer 6 module clock

6.1.123 Bank 3 RD PWMCR1H (High Byte of PWM Control
Register 1)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0

T6EPWMCB | TGEPWMC |[TGEPWMBB| TEEPWMB |T6EPWMAB| TGEPWMA

0 0 RIW R/W RW R/W RIW RIW

Bits 7~6: Not used. Set to 0 all the time

Bit 5 (T6EPWMCB): PWMCB is modulated by timer 6
0: Disable (default)
1: Enable

Bit 4 (TEEPWMC): PWMC is modulated by Timer 6
0: Disable (default)
1: Enable

Bit 3 (TEGEPWMBB): PWMBB is modulated by Timer 6
0: Disable (default)
1: Enable

Bit 2 (TGEPWMB): PWMB is modulated by Timer 6
0: Disable (default)
1: Enable
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Bit 1 (TEEPWMAB): PWMAB is modulated by timer 6
0: Disable (default)

1: Enable

Bit 0 (TEEPWMA): PWMA is modulated by timer 6
0: Disable (default)

1: Enable

6.1.124 Bank 3 RE PWMCRLL (Low Byte of PWM Control Register 1)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TS5EPWMCB | TSEPWMC |TSEPWMBB| TSEPWMB |TSEPWMAB| TSEPWMA

0 0 R/W R/W R/W R/W R/W R/W

Bits 7~6: Not used. Set to 0 all the time

Bit 5 (TSEPWMCB): PWMCB is modulated by Timer 5
0: Disable (default)

1: Enable

Bit 4 (TSEPWMC): PWMC is modulated by Timer 5
0: Disable (default)

1: Enable

Bit 3 (TSEPWMBB): PWMBB is modulated by Timer 5
0: Disable (default)

1: Enable

Bit 2 (TSEPWMB): PWMB is modulated by Timer 5
0: Disable (default)

1: Enable

Bit 1 (TSEPWMAB): PWMAB is modulated by Timer 5
0: Disable (default)

1: Enable

Bit 0 (TSEPWMA): PWMA is modulated by Timer 5
0: Disable (default)

1: Enable
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6.1.125 Bank 3 RF PWMCR2H (High Byte of PWM Control Register 2)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CPE T6EPWME| CPMTE - - TSYN2 TSYN1 TSYNO
R/W R/W R/W 0 0 R/W R/W R/W

Bit 7 (CPE): Composite PWM mode enable
0: Composite PWM mode disables (default)

1: The waveform of corresponding PWM output is modulated by bit CPWMxx (xx
=A~C, AB~CB)

Bit 6 (TBEPWME): PWME is modulated by Timer 6
0: Disable (default)
1: Enable
Bit 5 (CPMTE): Mapping Transfer mode select for Composite PWM Mode.
0: Mapping transfer trigger decided by TSMS and TSYN.
1: Mapping transfer trigger decided by TSYN.

Bits 4~3: Not used. Set to 0 all the time

Bits 2~0 (TSYN2~TSYNO): Synchronization source for mapping transfer, once the
mapping transfer happens, the MTSF bit is reset

TSYN2 ‘l TSYN1 ‘ TSYNO ‘ Function Description
0 0 0 NA
Timer 5 (while counting up) triggers
0 0 1 .
the mapping transfer
Timer 6 zero match triggers the
0 1 0 .
mapping transfer
Direct; Once MTSF=1, the mapping
0 1 1
transfer happens
Timer 5 one match (while counting
1 0 0
down)
Timer 5 period match detected
1 0 1 . .
(while counting up)
Timer 6 period match detected
1 1 0 . .
(while counting up)
1 1 1 NA
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6.1.126 Bank 3 R10 PWMCR2L (Low Byte of PWM Control

Register 2)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
MTSE | Tsms2 | Tswmst | TSMso
R RIW RIW RIW 0 0 0 0

Bit 7 (MTSF): Mapping Trigger Source Flag

Bits 6~4 (TSMS2~TSMSO0): Synchronization source for mapping transfer, once the
mapping transfer happens, the MTSF bit is reset

TSMS2 TSMS1 TSMSO Function Description

0 0 0 No trigger request will be generated

0 0 1 Timer 5 one match (while counting
down)

0 1 0 Timer 5 period match detected (while
counting up)
Timer 5 PWMA compare(duty) match

0 1 1
detected(up counter)

1 0 0 Timer 5 PWMA compare (Duty)
match detected(down counter)
Timer 6 compare (Duty) match

1 0 1
detected

1 1 0 Timer 6 period match detected (while
counting up)

1 1 1 Correct hall pattern on HAx detected

*: The mapping transfer is defined to that CPWMxx (xx = A~ CB) is updated from MCPWMxx (xx
=A~CB)

Bits 3~0: Not used. Set to 0 all the time
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6.1.127 Bank 3 R11 TSOPMS (Timer 5 Operation Mode Select

Register)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
T5CMS - T5BMS - T5AMS
0 0 0 RIW 0 RIW 0 RIW

Bits 7~5: Not used. Set to 0 all the time

Bit 4 (TSCMS): Timer 5C Mode Select
0: Timer mode (default)

1: PWM mode
Bit 3: Not used. Set to 0 all the time

Bit 2 (T5BMS): Timer 5B Mode Select
0: Timer mode (default)

1: PWM mode
Bit 1: Not used. Set to 0 all the time

Bit 0 (TSAMS): Timer 5A Mode Select
0: Timer mode (default)

1: PWM mode

6.1.128 Bank 3 R12 T6OPMS (Timer 6 Operation Mode Select
Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

T6CMS3 | T6CMS2 T6CMS1 T6CMS0 T6MS1 T6MS0

RW R/W R/W R/W R/W RW 0 0
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Bits 7~4 (T6CMS3~ T6CMSO0): T6 Capture Mode Select

TGCMS3|T6CMSZ T6CMS1| T6CMSO0 Function Description

If the rising edge is on PWME pin, the value
0 0 0 0 of T6CD is copied to T6DCM and the
present value of Timer 6 is saved to T6CD.

If the falling edge is on PWME pin, the value
0 0 0 1 of T6CD is copied to T6CDM and the
present value of Timer 6 is saved to T6CD

The present value of Timer 6 is saved to
T6CD at rising edge of PMWE pin and
saved to T6CDM at falling edge of PMWE

pin

The present value of Timer 6 is saved to
0 0 1 1 T5CD at falling edge of PMWE pin and
saved to T5CDM at rising edge of PMWE pin

If the both edges (rising or falling) are on
PWME pin, the value of T6CD is copied to
T6CDM and the present value of Timer 6 is
saved to T6CD

If both edges (Rising or Falling) are on
HAA/HAB/HAC, the value of T6CD is
copied to T6CDM and the present value of
Timer 6 is saved to T6CD

The present value of Timer 6 is saved to
T6CD at rising edge of PMWE pin and
saved to T6CDM at rising edge of
HAA/HAB/HAC pin

The present value of Timer 6 is saved to
T6CD at falling edge of PMWE pin and
saved to T6CDM at falling edge of
HAA/HAB/HAC pin

The present value of Timer 6 is saved to
T6CD at rising edge of PMWE pin and
saved to T6CDM at falling edge of
HAA/HAB/HAC pin

If the both edges (rising or falling) are on
PWME pin, the present value of Timer 6 is
1 1 0 X saved to T6CD. If the both edges (rising or
falling) are on HAA/HAB/HAC pin, the
present value of Timer 6 is saved to T6CDM

If the falling edge is on PWME pin, the
present value of Timer 6 is saved to T6CD.
1 1 1 X If the rising edgeis on HAA/HAB/HAC pin,
the present value of Timer 6 is saved to
T6CDM
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Bits 3~2 (T6MS1~ T6MS0): Timer 6 Mode Select

T6MS1 ‘ T6MSO0 Function Description
0 0

Timer mdoe
0 1 PWM mode
1 X Capture mode

6.1.129 Bank 3 R13 ASPWM (PWM Active Status)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0

PWMCBAS | PWMCAS | PWMBBAS | PWMBAS | PWMABAS | PWMAAS

0 0 R/W R/W R/W R/W R/W R/W

Bits 7~6: Not used. Set to 0 all the time

Bit 5 (PWMCBAS): PWMCB Active States Select for Internal PWMCB Signal
0: The low state of PWMCS is active (default)
1: The high state of PWMCS is active

Bit 4 (PWMCAS): PWMC Active States Select for Internal PWMC Signal
0: The low state of PWMCS is active (default)
1: The high state of PWMCS is active

Bit 3 (PWMBBAS): PWMBB Active States Select for Internal PWMBB Signal
0: The low state of PWMBS is active (default)

1: The high state of PWMBS is active

Bit 2 (PWMBAS): PWMB Active States Select for Internal PWMB Signal
0: The low state of PWMBS is active (default)

1: The high state of PWMBS is active

Bit 1 (PWMABAS): PWMAB Active States Select for Internal PWMAB Signal
0: The low state of PWMAS is active (default)

1: The high state of PWMAS is active

Bit 0 (PWMAAS): PWMA Active States Select for Internal PWMA Signal
0: The low state of PWMAS is active (default)

1: The high state of PWMAS is active
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6.1.130 Bank 3 R14 LVPWM (PWM Output Level Control Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWMCBLV | PWMCLV | PWMBBLV | PWMBLV | PWMABLV | PWMALV

0 0 RW R/W RW R/W RW RIW

Bits 7~6: Not used. Set to 0 all the time

Bit 5 (PWMCBLV): PWMCB Active States Level
0: Logic low level (default)
1: Logic high level
Bit 4 (PWMCLV): PWMC Active States Level
0: Logic low level (default)
1: Logic high level
Bit 3 (PWMBBLYV): PWMBB Active States Level
0: Logic low level (default)
1: Logic high level
Bit 2 (PWMBLV): PWMB Active States Level
0: Logic low level (default)
1: Logic high level
Bit 1 (PWMABLV): PWMAB Active States Level
0: Logic low level (default)
1: Logic high level
Bit 0 (PWMALV): PWMA Active States Level
0: Logic low level (default)

1: Logic high level
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6.1.131 Bank 3 R15 SLPWM (PWM Active States and Output Level
Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0

PWMEAS | PWMELV

0 0 0 0 0 0 R/W R/W

Bits 7~2: Not used. Set to 0 all the time

Bit 1 (PWMEAS): PWME Active States Select for Internal PWME Signal
0: The low state of PWMES is active (default)
1: The high state of PWMES is active

Bit 0 (PWMELV): PWME Active state Level
0: Logic low level (default)

1: Logic high level

6.1.132 Bank 3 R16 COPH (High Byte of Composite Mode

Register)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
HACCHP HABCHP HAACHP - HACNHP HABNHP HAANHP
0 R R R 0 R R R

Bit 7: Not used. Set to 0 all the time

Bit 6 (HACCHP): Current Hall C Pattern
Bit 5 (HABCHP): Current Hall B Pattern
Bit 4 (HAACHP): Current Hall A Pattern
Bit 3: Not used. Set to 0 all the time

Bit 2 (HACNHP): Next Hall C Pattern
Bit 1 (HACNHP): Next Hall B Pattern

Bit 0 (HACNHP): Next Hall A Pattern
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6.1.133 Bank 3 R17 COPL (Low Byte of Composite Mode Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CPWMCB CPWMC | CPWMBB | CPWMB | CPWMAB | CPWMA

0 0 R R 0 R R R

Bits 7~6: Not used. Set to 0 all the time

Bit 5 (CPWMCB): Composite PWM Mode for PWMCB
0: The PWMCB is at passive state

1: The generated waveform on PWMCB is dependent on TSEPWMCB and
T6EPWMCB bit

Bit 4 (CPWMC): Composite PWM Mode for PWMC
0: The PWMC is at passive state

1: The generated waveform on PWMC is dependent on TSEPWMC and
T6EPWMC bit

Bit 3 (CPWMBB): Composite PWM Mode for PWMBB
0: The PWMBB is at passive state

1: The generated waveform on PWMBB is dependent on TSEPWMBB and
T6EPWMBB bit

Bit 2 (CPWMB): Composite PWM Mode for PWMB
0: The PWMB is at passive state

1: The generated waveform on PWMB is dependent on TSEPWMB and
T6EPWMB bit

Bit 1 (CPWMAB): Composite PWM Mode for PWMAB
0: The PWMARB is at passive state

1: The generated waveform on PWMAB is dependent on TSEPWMAB and
T6EPWMAB bit

Bit 0 (CPWMA): Composite PWM Mode for PWMA
0: The PWMA is at passive state

1: The generated waveform on PWMA is dependent on TSEPWMA and
T6EPWMA bit
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6.1.134 Bank 3 R18 MCOPH (High Byte of Mapping Composite
Mode Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
MHACCHP| MHABCHP | MHAACHP MHACNHP | MHABNHP | MHAANHP
0 RIW RIW RIW 0 RIW RIW RIW

Bit 7: Not used. Set to 0 all the time

Bit 6 (MHACCHP): Mapping Current Hall C Pattern

Bit 5 (MHABCHP): Mapping Current Hall B Pattern

Bit 4 (MHAACHP): Mapping Current Hall A Pattern

Bit 3: Not used. Set to 0 all the time

Bit 2 (MHACNHP): Mapping Next Hall C Pattern

Bit 1 (MHABNHP): Mapping Next Hall B Pattern

Bit 0 (MHAANHP): Mapping Next Hall A Pattern

6.1.135 Bank 3 R19 MCOPL (Low byte of Mapping Composite
Mode Register)

Bit 7

Bit 6

Bit 5
MCPWMCB

Bit 4
MCPWMC

Bit 3
MCPWMBB

Bit 2
MCPWMB

Bit 1
MCPWMAB

Bit 0
MCPWMA

R/W

R/W

R/W

R/W

R/W

R/W

Bits 7~6: Not used. Set to 0 all the time

Bit 5 (MCPWMCB): Mapping PWMCB

Bit 4 (MCPWMC): Mapping PWMC

Bit 3 (MCPWMBB): Mapping PWMBB

Bit 2 (MCPWMB): Mapping PWMB

Bit 1 (MCPWMAB): Mapping PWMAB

Bit 0 (MCPWMA): Mapping PWMA
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6.1.136 Bank 3 R1A T5DECR (Timer 5 Dead Timer Control

Register)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
DEADTCF| DEADTBF DEADTAF - DEADTCE | DEADTBE | DEADTAE
0 RIW RIW RIW 0 RIW RIW RIW

Bit 7: Not used. Set to 0 all the time

Bit 6 (DEADTCF): Run Flag of Dead-Time Function for PWMC and PWMCB
0: Dead-time is running

1: Dead-time is not running

Bit 5 (DEADTBF): Run Flag of Dead-Time Function for PWMB and PWMBB
0: Dead-time is running

1: Dead-time is not running

Bit 4 (DEADTAF): Run Flag of Dead-Time Function for PWMA and PWMAB
0: Dead-time is running

1: Dead-time is not running
Bit 3: Not used. Set to 0 all the time

Bit 2 (DEADTCE): Enable Dead-Time Function for PWMC and PWMCB
0: Disable (default)
1: Enable

Bit 1 (DEADTBE): Enable Dead-Time Function for PWMB and PWMBB
0: Disable (default)
1: Enable

Bit 0 (DEADTAE): Enable Dead-Time Function for PWMA and PWMAB
0: Disable (default)
1: Enable
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6.1.137 Bank 3 R1B T5DEB (Timer 5 Dead Timer Buffer Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T5DE7 T5DE6 T5DE5 T5DE4 T5DE3 T5DE2 T5DE1 T5DEO
RW RW R/W RW R/W RW R/W R/W

Bits 7~0 (TSDE7~T5DEO0): The content of this register is a dead time value of Timer 5

6.1.138 Bank 3 R1C HACRH (High Byte of Hall Sensor Control

Register)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
HAMTE |HASAMP2| HASAMP1 | HASAMPO HANRE HANRHL2 | HANRHL1 | HANRHLO
RIW RIW RIW RIW RIW RIW RIW RIW

Bit 7 (HAMTE): Mapping Transfer Enable for the Hall Pattern
0: If HANTE=0, HABNHP is not updated from MHABNHP.
1: If HANTE=1, HABNHP is updated from MHABNHP.

After finishing update, this bit is cleared to 0 automatically.

Bits 6~4 (HASAMP2~ HASAMPO): Hall Sampling

HASAMP2| HASAMP1| HASAMPO Function Description

0 0 0 Only for IEHC bit.
0 0 1 A Timer 5 one match (while counting down)
triggers the sampling
0 1 0 A Timer 5 period match (while counting up)
triggers the sampling
0 1 1 A Timer5 compare(Duty) match of PWMA
(while counting up) triggers the sampling
A Timer5 compare(Duty) match of PWMA
1 0 0 . . ; .
(while counting down) triggers the sampling
1 0 1 Timer 6 compare(Duty) triggers the sampling
1 1 0 Timer 6 period match detected triggers the
sampling
Both edge at one of the inputs HAX
1 1 1 . .
(x = A - C) triggers the sampling

Bit 3 (HANRE): Hall Sensor Noise Rejection Enable
0: Disable noise rejection

1: Enable noise rejection (Default).

Bits 2~0 (HANRHL2~ HANRHLO): Hall Sensor Input Noise Rejection High/Low Pulse
Defined Bit.
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HANRHL2 N HANRHL1 ‘ HANRHLO | Function Description

0 0 0 8 X (1 / Frack)

16 x (1 / FHack)
32 x (1 / FHack)
64 x (1 / Frack)
128 x (1 / FHack)
256 X (1 / FHack)
512 x (1 / Frack)
1024 x (1 / Frack)

0 0
0 1
0 1
1 0
1 0
1 1
1 1

R |lO|lRr|O|Rr |O|F

6.1.139 Bank 3 R1D HACRL (Low Byte of Hall Sensor Control

Register)
Bit 7 ‘ Bit 6 | Bit 5 | Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
HANRPRE1 | HANRPREO |HAER2COID - - HACSF HABSF HAASF
RIW RIW RIW 0 0 R R R

Bits 7~6 (HANRPRE1~ HANRPREO): Hall sensor noise rejection Pre-scaler options

HANRPRE1 HANRPREO Function Description

0 0 t5_tmr_clk / 1 = Frack
0 1 t5_tmr_clk / 2 = Frack
1 0 t5_tmr_clk / 4 = Frack
1 1 t5_tmr_clk / 8 = Frack

Bit 5 (HAER2COID): This bit defines if the CPWMxXx is set to passive state as
HAERRSF=1

0: The COIDF bit is not influenced by HAERRSF

1: The COIDF bit is set to one when HAERRSF=1
Bits 4~3: Not used. Set to 0 all the time
Bit 2 (HACSF): Sampled Hall C
Bit 1 (HABSF): Sampled Hall B

Bit 0 (HAASF): Sampled Hall A
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6.1.140 Bank 3 R1E BRKCR1H (High Byte of Brake PWM Control
Register 1)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit4‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0

CP1LVBRK EITILVBRK|EITOLVBRK

RW 0 0 0 0 0 R/W R/W

Bit 7 (CP1LVBRK): Select the CP10UT level to trigger the brake PWM mode
0: Low level (default)

1: High level
Bits 6~2: Not used. Set to 0 all the time

Bit 1 (EIT1ILVBRK): Select the EXINT1 pin level to trigger the brake PWM mode
0: Low level (default)

1: High level

Bit 0 (EITOLVBRK): Select the EXINTO pin level to trigger the brake PWM mode
0: Low level (default)

1: High level

6.1.141 Bank 3 R1F BRKCRIL (Low Byte of Brake PWM Control

Register 1)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
CP1BRKEN EIT1IBRKEN | EITOBRKEN
RIW 0 0 0 0 0 RIW RIW

Bit 7 (CP1BRKEN): Enable CP10UT as a PWM brake signal
0: Disable (default)
1: Enable

Bits 6~2: Not used. Set to 0 all the time

Bit 1 (EIT1BRKEN): Enable EXINT1 as a PWM brake signal
0: Disable (default)
1: Enable

Bit 0 (EITOBRKEN): Enable EXINTO as a PWM brake signal
0: Disable (default)
1: Enable
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6.1.142 Bank 3 R20 BRKCR2H (High Byte of Brake PWM Control

Register 2)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
BRKFAC BRKM1 BRKMO BRKPWME
0 0 0 RIW 0 RIW RIW RIW

Bits 7~5: Not used. Set to 0 all the time

Bit 4 (BRKFAC): Brake Flag set-reset control
0: Disable (default)

1: Enable
Bit 3: Not used. Set to 0 all the time

Bits 2~1 (BRKM1~ BRKMO0): Brake Mode Select

BRKM1 BRKMO Function Description
0 0 Timer 6 period-matching triggers BRKS=0
Timer 5 period-matching (T5MS=0) or Timer 5
0 1 one-matching at down-counting(T5MS=1) triggers
BRKS=0
1 X BRKS is reset to 0 immediately once BRKF=0

Bit 0 (BRKPWME): Brake Signal Enable for PWME
0: Disable (default)

1: PWME can be switched to passive state by brake signal while BRKS signal is
at a high level

6.1.143 Bank 3 R21 BRKCR2L (Low Byte of Brake PWM Control

Register 2)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1
BRKPWMCB | BRKPWMC | BRKPWMBB | BRKPWMB | BRKPWMAB | BRKPWMA
0 0 RIW RIW RIW RIW RIW RIW

Bits 7~6: Not used. Set to 0 all the time

Bit 5 (BRKPWMCB): Brake Signal Enable for PWMCB

0: Disable (default)

1: PWMCB can be switched to passive state by brake signal while BRKS signal is
at a high level.
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Bit 4 (BRKPWMC): Brake Signal Enable for PWMC
0: Disable (default)

1: PWMC can be switched to passive state by brake signal while BRKS signal is
at a high level.

Bit 3 (BRKPWMBB): Brake Signal Enable for PWMBB

0: Disable (default)

1: PWMBB can be switched to passive state by brake signal while BRKS signal is
at a high level.

Bit 2 (BRKPWMB): Brake Signal Enable for PWMB
0: Disable (default)

1: PWMB can be switched to passive state by brake signal while BRKS signal is
at a high level.

Bit 1 (BRKPWMAB): Brake Signal Enable for PWMAB
0: Disable (default)

1: PWMAB can be switched to passive state by brake signal while BRKS signal is
at a high level.

Bit 0 (BRKPWMA): Brake Signal Enable for PWMA
0: Disable (default)

1: PWMA can be switched to passive state by brake signal while BRKS signal is
at a high level.

6.1.144 Bank 3 R22 TRADCR (PWM Trigger ADC Control Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0

TRADEN2 | TRADTS2 |TRAD2DIR1|TRAD1DIRO| TRADEN1 | TRADTS1 |TRAD1DIR1|TRADI1DIRO
RW R/W R/W R/W R/W RW R/W R/W

Bit 7 (TRADEN2): Trigger ADC Enable
0: Disable (default)

1: Enable, If the count value of Timer5 or Timer6 (Depend on TRADTS?2) is equal
to TRADV2 value, ADC is triggered to start (ADRUN is set by HW). However, the
configuration of ADC must be set-up first.

Bit 6 (TRADTS2): Trigger ADC Source Select for TRADV2
0: Timer 5 (default)
1: Timer 6
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Bits 5~4 (TRAD2DIR1~ TRAD2DIRO0): If TRADTS2=0, the TRAD2DIR is valid, only for
phase correct PWM mode

TRAD2DIR1 | TRAD2DIRO Function Description

0 0 Independent of the count direction of Timer5
0 1 Timer5 is counting down

1 0 Timer5 is counting up

1 1 Independent of the count direction of Timer5

Bit 3 (TRADEN1): Trigger ADC Enable
0: Disable (default)

1: Enable, If the count value of Timer5 or Timer6 (Depend on TRADTS1) is equal
to TRADV1 value, ADC is triggered to start (ADRUN is set by HW). However, the
configuration of ADC must be set-up first.

Bit 2 (TRADTS1): Trigger ADC Source Select for TRADV1
0: Timer 5 (default)

1: Timer 6

Bits 1~0 (TRAD1DIR1~ TRAD1DIRO): If TRADTS1=0, the TRAD1DIR is valid, only for
phase correct PWM mode

TRAD1DIR1 l TRAD1DIRO ‘ Function Description

0 0 Independent of the count direction of Timer 5
0 1 Timer 5 is down-counting

1 0 Timer 5 is up-counting

1 1 Independent of the count direction of Timer 5

6.1.145 Bank 3 R23 TSF1H (High Byte of Timer Statue Flag

Register 1)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
HAEDGEF MTRF TRAD2F TRADI1F COIDF BRKF BRKS PWMES
R R R R R R R R

Bit 7 (HAEDGEF): Composite PWM Mode Mapping Transfer Request Flag
0: No edge event on Hall pins which is processed by noise rejection (if HANRE=1)

1: There is an edge event on Hall pins which is processed by noise rejection (if
HANRE=1)

H/W set and clear after read
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Bit 6 (MTRF): Composite PWM Mode Mapping Transfer Request Flag
0: The mapping transfer doesn’t happen

1: The mapping transfer happen

Bit 5 (TRAD2F): Trigger ADC source 2 Flag

0: If the count value of Timer5 or Timer6 (Depend on TRADTS?) is equal to
TRADV2

1: Not action

Bit 4 (TRAD1F): Trigger ADC source 1 Flag

0: If the count value of Timer5 or Timer6 (Depend on TRADTSL1) is equal to
TRADV1

1: Not action

Bit 3 (COIDF): Composite PWM Mode Idle Flag

0: If this bit is equal to one, CPWMxx (xx = A, AB, B...CB) is cleared, the
corresponding outputs are set to passive state

1: Not action
Bit 2 (BRKF): Brake Flag.
0: The brake condition has not been detected.

1: The brake condition has been detected.

Bit 1 (BRKS): Internal Brake signal
0: Active signal
1: Inactive signal
Bit 0 (PWMES): PWME State
0: The timer count is less than the compare value (T6CD)

1: The counter value is greater than or equal to the compare value (T6CD)
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6.1.146 Bank 3 R24 TSF1L (Low Byte of Timer Statue Flag

Register 1)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
PWMCS PWMBS PWMAS T6MTF T6RF T5MTF T5RF
0 R R R R R R R

Bit 7: Not used. Set to 0 all the time
Bit 6 (PWMCS): PWMC State

0: The timer count is less than the compare value (T5CCD)

1: The counter value is greater than or equal to the compare value (T5CCD)
Bit 5 (PWMBS): PWMB State

0: The timer count is less than the compare value (T5BCD)

1: The counter value is greater than or equal to the compare value (T5BCD)
Bit 4 (PWMAS): PWMA State

0: The timer count is less than the compare value (TS5ACD)

1: The counter value is greater than or equal to the compare value (TS5ACD)
Bit 3 (T6MTF): Timer 6 Mapping Transfer Flag

0: The mapping transfer is invalid

1: When T6MTS=1&T6MTR=0, the mapping transfer happens once
Bit 2 (T6RF): Timer 6 Run Flag

0: Stopped

1: Running
Bit 1 (TSMTF): Timer 5 Mapping Transfer Flag

0: The mapping transfer is invalid

1: When T5MTS=1 and TS5MTR=0, the mapping transfer happens once
Bit 0 (T5RF): Timer 5 Run Flag

0: Stopped

1: Running
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6.1.147 Bank 3 R25 SETM1H (High Byte of Timer Status Set
Control Register 1)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
|IEHC MTRS - - COIDS BRKFS
RIW RIW 0 0 RIW RIW 0 0

Bit 7 (IEHC): Immediate Execution the Hall Comparison
0: No action. It is reset after comparison.

1: Immediate execution of the Hall comparison

Bit 6 (MTRS): Set MTRF (Composite PWM Mode Mapping Transfer Request)
0: No action
1: Set MTRF to 1

Bits 5~4: Not used. Set to 0 all the time

Bit 3 (COIDS): Set COIDF (Composite PWM Mode Idle Flag)
0: No action
1: Set COIDF to 1

Bit 2 (BRKFS): Set BRKF
0: No action
1: Set BRKF to 1

Bits 1~0: Not used. Set to 0 all the time

6.1.148 Bank 3 R26 SETM1L (Low Byte of Timer Status Set
Control Register 1)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
T6MTS T6RS T5MTS T5RS
0 0 0 0 RIW RIW RIW RIW

Bits 7~4: Not used. Set to 0 all the time

Bit 3 (T6MTS): Set Timer 6 Mapping Transfer
0: No action.

1: Set T6BMTF to 1. This bit enables the mapping transfer.

Bit 2 (T6RS): Set Timer 6 Run
0: No action.
1: Set T6RF to 1. This bit enables the Timer 6
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Bit 1 (TSMTS): Set Timer 5 Mapping Transfer

0: No action.

1: Set TSMTF to 1. This bit enables the mapping transfer.
Bit 0 (T5RS): Set Timer 5 Run

0: No action.

1: Set T5RF to 1. This bit enables the Timer 5

6.1.149 Bank 3 R27 RSTM1H (High Byte of Timer Status Reset
Control Register 1)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
; MTRR - - COIDR | BRKFR - -
R RIW R R RIW RIW R R

Bit 7: Not used. Set to 0 all the time

Bit 6 (MTRR): Reset MTRF (Composite PWM Mode Mapping Transfer Request)
0: No action.

1: Reset MTRF to O
Bits 5~4: Not used. Set to 0 all the time

Bit 3 (COIDR): Reset COIDF (Composite PWM Mode Idle Flag)
0: No action.

1: Reset COPDF to O

Bit 2 (BRKFR): Reset BRKF
0: No action.

1: Reset BRKF to 0.

Bits 1~0: Not used. Set to 0 all the time

88 e Product Specification (V1.0) 04.09.2018
(This specification is subject to change without prior notice)



EM88F794N

8-Bit Microcontroller

6.1.150 Bank 3 R28 RSTM1L (High Byte of Timer Status Reset
Control Register 1)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
] - ; ; T6MTR | T6RR | T5MTR | T5RR
0 0 0 0 RIW RIW RIW RIW

Bits 7~4: Not used. Set to 0 all the time

Bit 3 (T6MTR): Reset Timer 6 Mapping Transfer
0: No action.
1: Reset T6MTF to O.
Bit 2 (T6RR): Reset Timer 6 Run
0: No action.
1: T6RF is logic 0. Timer 6 stops counting
Bit 1 (TSMTR): Reset Timer 5 Mapping Transfer
0: No action.
1: Reset TSMTF to 0.
Bit 0 (T5RR): Reset Timer 5 Run
0: No action.

1: T5RF is logic 0. Timer 5 stops counting

6.1.151 Bank 3 R29~R2A: (Reserved)

6.1.152 Bank 3 R2B T5VALH (High Byte of Timer 5 Current
Counter Value Register)

Bit7 | Bit6 | Bit5 | Bita | Bit3 | Bit2 | Bitl | BitO
T5VAL15 | TS5VAL14 | T5VAL13 | T5VAL12 | TS5VAL11 | T5VAL10 | T5VAL9 T5VALS8
R/W R/W R/W R/W R/W R/W RW RW
Bits 7~0 (TS5VAL15~T5VALS): Current counter value of Timer 5
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6.1.153 Bank 3 R2C T5VALL (Low Byte of Timer 5 Current Counter
Value Register)

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
TSVAL7 | T5VAL6 | T5VAL5 | T5VAL4 | T5VAL3 | T5VAL2 | T5VAL1 | T5VALO
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (TSVAL7~T5VALO): Current counter value of timer 5

6.1.154 Bank 3 R2D T5PDH (High Byte of Timer 5 Period Register)

Bit 7 ] Bit 6 ‘ Bit 5 ] Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
T5PD15 | T5PD14 | T5PD13 | T5PD12 | T5PD11 | T5PD10 | T5PD9 | T5PD8
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (T5PD15~T5PD8): Period value of timer 5

6.1.155 Bank 3 R2E T5PDL (Low Byte of Timer 5 Period Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T5PD7 T5PD6 T5PD5 T5PD4 T5PD3 T5PD2 T5PD1 T5PDO
R/W R/W RW RW R/W RW R/W R/W

Bits 7~0 (T5SPD7~T5PD0): Period value of timer 5

6.1.156 Bank 3 R2F T5ACDH (High Byte of Timer 5 PWMA Duty

Register)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
T5ACD15 | TSACD14 | TSACD13 | TSACD12 | TSACD11 | TSACD10 | T5ACD9 | T5ACDS
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (TSACD15~T5ACDS8): Duty value of timer 5 PWMA

6.1.157 Bank 3 R30 T5ACDL (Low Byte of Timer 5 PWMA Duty

Register)
Bit 7 ] Bit 6 ‘ Bit 5 ] Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
T5ACD7 | T5ACD6 | TSACD5 | T5ACD4 | T5ACD3 | T5ACD2 | T5ACD1 | TSACDO
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (TSACD7~T5ACDO0): Duty value of timer 5 PWMA
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6.1.158 Bank 3 R31 T5BCDH (High Byte of Timer 5 PWMB Duty

Register)
Bit 7 ‘ Bit 6 Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ] Bit 1 ‘ Bit 0
T5BCD15 | TSBCD14 | TSBCD13 | T5BCD12 | T5BCD11 | T5BCD10 | T5BCD9 | T5BCDS
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (T5BCD15~T5BCD8): Duty value of timer 5 PWMB

6.1.159 Bank 3 R32 TS5BCDL (Low Byte of Timer 5 PWMB Duty

Register)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T5BCD7 | T5BCD6 | T5BCD5 | T5BCD4 | T5BCD3 | T5BCD2 | T5BCD1 | T5BCDO
R/W R/W RW RW R/W R/W R/W R/W

Bits 7~0 (T5BCD7~T5BCDO0): Duty value of timer 5 PWMB

6.1.160 Bank 3 R33 T5CCDH (High Byte of Timer 5 PWMC Capture

/ Duty Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T5CCD15 | TSCCD14 | TSCCD13 | T5CCD12 | T5CCD11 | TSCCD10 | T5CCD9 | T5CCD8
R/W R/W RW RW R/W RW R/W R/W

Bits 7~0 (T5CCD15~T5CCD8): Duty value of timer 5 PWMC

6.1.161 Bank 3 R34 T5CCDL (Low Byte of Timer 5 PWMC Duty

Register)
Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
T5CCD7 | T5CCD6 | T5CCD5 | T5CCD4 | T5CCD3 | T5CCD2 | T5CCD1 | T5CCDO
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (T5CCD7~T5CCDO0): Duty value of timer 5 PWMC

6.1.162 Bank 3 R35 TSACDMH (High Byte of Timer 5 PWMA Duty
Mapping Register)

Bit7 | Bit6 | Bit5 | Bita | Bit3 | Bit2 | Bitl | BitO
T5ACDM | TSACDM | TSACDM | TSACDM | TSACDM | TSACDM | TSACDM | TSACDM
15 14 13 12 11 10 9 8
RIW RIW RIW RIW RIW RW RIW RIW

Bits 7~0 (TSACDM15~T5ACDMS8): Duty mapping the value of Timer 5 PWMA
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6.1.163 Bank 3 R36 TSACDML (Low Byte of Timer 5 PWMA Duty

Mapping Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TSACDM7 | TSACDM6 | TSACDMS5 | TSACDM4 | TSACDMS3 | TSACDM2 | TSACDM1 | TSACDMO
R/W R/W R/W R/W RW R/W RW RW

Bits 7~0 (TSACDM7~T5ACDMO): Duty mapping the value of timer 5 PWMA

6.1.164 Bank 3 R37 TSBCDMH (High Byte of Timer 5 PWMB Duty
Mapping Register)

Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
T5BCDM | T5BCDM | TSBCDM | TSBCDM | TSBCDM | T5BCDM | TSBCDM | TSBCDM
15 14 13 12 11 10 9 8
RIW RIW RW RW RIW RW RW RW

Bits 7~0 (T5BCDM15~T5BCDMS8): Duty mapping the value of timer 5 PWMB

6.1.165 Bank 3 R38 T5SBCDML (Low Byte of Timer 5 PWMB

Capture / Duty Mapping Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T5BCDM7 | TSBCDMG6 | TSBCDMS | TSBCDM4 | TSBCDM3 | TSBCDM2 | TSBCDM1 | TS BCDMO
RW R/W R/W RW R/W RW RW R/W

Bits 7~0 (T5SBCDM7~T5BCDMO0): Duty mapping the value of timer 5 PWMB

6.1.166 Bank 3 R39 T5CCDMH (High Byte of Timer 5 PWMC
Capture / Duty Mapping Register)

Bit7 | Bit6 | Bit5 | Bita | Bit3 | Bit2 | Bitl | BitO
T5CCDM | TSCCDM | TSCCDM | TSCCDM | T5CCDM | T5CCDM | T5CCDM | TS5CCDM
15 14 13 12 11 10 9 8
RIW RIW RIW RIW RIW RW RIW RIW

Bits 7~0 (TSCCDM15~T5CCDMS8): Duty mapping the value of timer 5 PWMC
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6.1.167 Bank 3 R3A T5CCDML (Low Byte of Timer 5 PWMC Duty
Mapping Register)

Bit 7 ‘ Bit 6 ] Bit 5 ‘ Bit 4 ] Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0
T5CCDM7 | TSCCDM6 | TSCCDMS5 | TSCCDM4 | T5SCCDM3 | TSCCDM2 | TSCCDM1 | T5CCDMO
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (T5CCDM7~T5CCDMO0): Duty mapping the value of Timer 5 PWMC

6.1.168 Bank 3 R3B TRAD1VH (High Byte of Trigger ADC of Timer
Value Register 1)

Bit 7 ’ Bit 6 | Bit 5 ‘ Bit 4 ’ Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0
TRAD1V | TRAD1V | TRAD1V | TRAD1V | TRAD1V | TRAD1V | TRAD1V | TRAD1V
15 14 13 12 11 10 9 8
R/W RW RW R/W RW R/W R/W RW

Bits 7~0 (TRAD1V15~TRAD1V8): Trigger ADC of Timer Value

6.1.169 Bank 3 R3C TRAD1VL (Low Byte of Trigger ADC of Timer
Value Register 1)

Bit7 | Bit6 | Bit5 | Bita | Bit3 | Bit2 | Bitl | BitO
TRAD1V | TRAD1V | TRAD1V | TRAD1V | TRAD1V | TRAD1V | TRAD1V | TRAD1V
7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RW RW RIW

Bits 7~0 (TRAD1V7~TRAD1VO0): Trigger ADC of Timer Value

6.1.170 Bank 3 R3D TRAD2VH (High Byte of Trigger ADC of Timer
Value Register 2)
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6.1.171 Bank 3 R3E TRAD2VL (Low Byte of Trigger ADC of Timer
Value Register 2)

Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
_TRAD2V | TRAD2V | TRAD2V | TRAD2V | TRAD2V | TRAD2V | TRAD2V | TRAD2V
7 6 5 4 3 2 1 0
L RW RIW RIW RW RIW RW R RW

7~0 (TRAD2V7~TRAD2V0): Trigger ADC of Timer Value

6.1.172 Bank 3 R3F T6VALH (High Byte of Timer 6 Current
Counter Value Register)

Bit 7 ] Bit 6 | Bit 5 ‘ Bit 4 ] Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0
_T6VAL15 | TGVAL14 | TEVAL13 | TGVAL12 | TEVALT1 | TGVAL10 | T6VALO | T6VAL8
L RW RIW RIW RIW RIW RIW RIW RIW

s 7~0 (T6VAL15~ T6VALS): Current counter value of Timer 6

6.1.173 Bank 3 R40 T6VALL (Low Byte of Timer 6 Current Counter
Value Register)

: T6VAL7 | T6VAL6 | T6VAL5 | T6VAL4 | T6VAL3 | T6VAL2 | T6VAL1 T6VALO

¢ RW R/W R/W RW R/W RW RW R/W

s 7~0 (T6VAL7~ T6VALDO): Current counter value of timer 6

6.1.174 Bank 3 R41 T6PDH (High Byte of Timer 6 Period Register)

Bit 7 ‘ Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0
BTe6PD15 | T6PD14 | T6PD13 | T6PD12 | T6PD11 | T6PD10 | T6PD9 | T6PD8
I RW R/W R/W R/W R/W R/W R/W R/W

t
s 7~0 (T6PD15~ T6PD8): Period value of timer 6

6.1.175 Bank 3 R42 T6PDL (Low Byte of Timer 6 Period Register)

Bit 7 ‘ Bit 6 | Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0
B 16PD7 | TePD6 | T6PD5 | T6PD4 | TePD3 | T6PD2 | TePD1 | T6PDO
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (T6PD7~ T6PDO0): Period value of Timer 6

94 Product Specification (V1.0) 04.09.2018
(This specification is subject to change without prior notice)



EM88F794N

8-Bit Microcontroller

6.1.176 Bank 3 R43 T6CDH (High Byte of Timer 6 Capture / Duty

Register)
Bit 7 ‘ Bit 6 ] Bit 5 ‘ Bit 4 ] Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0
T6CD15 | T6CD14 | T6CD13 | T6CD12 | T6CD11 | T6CD10 | T6CD9 | T6CDS
RIW RIW RIW RIW RIW RIW RIW RIW

Bits 7~0 (T6CD15~ T6CD8): Capture / Duty value of timer 6

6.1.177 Bank 3 R44 T6CDL (Low Byte of Timer 6 Capture / Duty

Register)
Bit 7 ] Bit 6 | Bit 5 ‘ Bit 4 ] Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0
T6CD7 | T6CD6 | T6CD5 | T6CD4 | T6CD3 | T6CD2 | TeCD1 | T6CDO
RW RW RW RW RW RW RW RW

Bits 7~0 (T6CD7~ T6CDO0): Capture / Duty value of Timer 6

6.1.178 Bank 3 R45 T6CDMH (High Byte of Timer 6 Capture / Duty

Mapping Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T6CDM T6CDM | T6CDM T6CDM T6CDM T6CDM T6CDM T6CDM
15 14 13 12 11 10 9 8
R/W RW RW R/W RW R/W R/W RW

Bits 7~0 (T6CDM15~ T6CDM8): Capture / Duty mapping the value of Timer 6

6.1.179 Bank 3 R46 T6CDML (Low Byte of Timer 6 Capture / Duty

Mapping Register)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T6CDM7 | T6CDM6 | T6CDM5 | T6CDM4 | T6CDM3 | T6CDM2 | T6CDM1 | T6CDMO
R/W R/W R/W R/W R/W R/W R/W R/W
Bits 7~0 (T6CDM7~ T6CDMO0): Capture / Duty mapping the value of Timer 6
6.1.180 Bank 3 R47~R4B: (Reserved)
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6.1.181 Bank 3 R4C: SFR9 (Status Flag Register 9)

TSPDM | TSONEM | IRTSC | IRTSB | IRT5A | IFT5C | IFT5B | IFT5A
SF SF SF SF SF SF SF SF
F F F F F F F F

Bit 7 (TSPDMSF): Timer 5 Period Match Status Flag

0: No Timer 5 period-matching.

1: Timer 5 period-matching.
Bit 6 (TSONEMSF): Timer 5 One Match Status Flag

0: No Timer 5 one-matching.

1: Timer 5 one-matching (While counting down).
Bit 5 (IRT5CSF): Status Flag for Duty Match

0: No event happens.

1: T5SCCD-Matching (up-counting) happens in PWM mode.
Bit 4 (IRT5BSF): Status Flag for Duty (Compare) Match

0: No event happens.

1: T5BCD-Matching (up-counting) happens in PWM mode.
Bit 3 (IRT5ASF): Status Flag for Duty (Compare) Match

0: No event happens.

1: TSACD-Matching (up-counting) happens in PWM mode.
Bit 2 (IFT5CSF): Status Flag for Duty (Compare) Match

0: No event happens.

1: T5CCD-Matching (down-counting) happens in PWM mode.
Bit 1 (IFT5BSF): Status Flag for Duty (Compare) Match

0: No event happens.

1: T5BCD-Matching (down-counting) happens in PWM mode.

Bit 0 (IFT5ASF): Status Flag for Duty (Compare) Match
0: No event happens.

1: TSACD-Matching (down-counting) happens in PWM mode
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NOTE

If a function is enabled, the corresponding status flag would be active whether the
interrupt mask is enabled or not.

6.1.182 Bank 3 R4D: SFR10 (Status Flag Register 10)

Bit 7 ‘ Bit 6 ] Bit 5 ‘ Bit 4 ] Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0
HAERR | T6PDM
MTRSF | BRKSF | HAEGSF | HACOSF | o IRT6SF | IFT6SF
= F F F = = F F

Bit 7 (MTRSF): Composite PWM Mode Mapping Transfer Request Status Flag
0: Invalid.
1: When MTRF =1

Bit 6 (BRKSF): Brake Status flag
0: Invalid.
1: When BRKF =1

Bit 5 (HAEGSF): Hall edge Status flag
0: Invalid.
1: When HAEDGSF =1

Bit 4 (HACOSF): Correct Hall Event Status flag
0: Invalid.
1: Means HAXSF=HAXNHP.

Bit 3 (HAERRSF): Error Hall Event Status Flag
0: Invalid.

1: The state of Hall event is error.

Bit 2 (T6PDMSF): Timer 6 Period Match Status Flag
0: No Timer 6 period-matching.

1: Timer 6 period-matching.
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Bit 1 (IRT6SF): Status Flag for Duty (Compare) Match or rising captured PWME pin
0: No event happens.

1: T6CD-Matching (up-counting) happens in PWM mode or rising edge happens
at PWME pin in captured mode.

Bit 0 (IFT6SF): Status Flag for falling captured PWME pin
0: No event happens.

1: Falling edge happens at PWME pin in captured mode.

6.1.183 Bank 3 R4E IMR9 (Interrupt Mask Register 9)

Bit 7 ‘ Bit 6 | Bit 5 ‘ Bit 4 ] Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0
T5PDM | TSONEM
i h IRT5CIE | IRTSBIE | IRTSAIE | IFTSCIE | IFT5BIE | IFT5AIE
RIW RIW RIW RIW RIW RIW RIW RIW

Bit 7 (TSPDMIE): Timer 5 Period Match Interrupt Enable Select bit
0: Not action.
1: If TSPDMSF = 1, T5PDM interrupt happens.

Bit 6 (TSONEMIE): Timer 5 One Match Interrupt Enable Select bit.
0: Not action.
1: If TSONEMSF = 1, TSONEM interrupt happens.

Bit 5 (IRT5CIE): Timer 5 PWMC Rising Edge Interrupt Enable Select bit.
0: Not action.
1: If IRT5CSF = 1, IRT5C interrupt happens.

Bit 4 (IRT5BIE): Timer 5 PWMB Rising Edge Interrupt Enable Select bit.
0: Not action.
1: If IRT5BSF = 1, IRT5B interrupt happens.

Bit 3 (IRT5AIE): Timer 5 PWMA Rising Edge Interrupt Enable Select bit.
0: Not action.
1: If IRT5ASF = 1, IRT5A interrupt happens.

Bit 2 (IFT5CIE): Timer 5 PWMC Falling Edge Interrupt Enable Select bit.
0: Not action.

1: If IFT5CSF = 1, IFT5C interrupt happens.
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Bit 1 (IFT5BIE): Timer 5 PWMB Falling Edge interrupt Enable Select bit.
0: Not action.
1: If IFT5BSF = 1, IFT5B interrupt happens.

Bit 0 (IFT5AIE): Timer 5 PWMA Falling Edge interrupt Enable Select bit.
0: Not action.

1: If IFT5ASF = 1, IFT5A interrupt happens.

NOTE

If the interrupt mask and instruction “ENI” is enabled, the program counter would
Jjump into corresponding interrupt vector when the corresponding status flag is set.

6.1.184 Bank 3 R4F IMR10 (Interrupt Mask Register 10)

Bit 7 ‘ Bit 6 | Bit 5 ‘ Bit 4 ] Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0
MTRIE | BRKIE | HAEGIE | HACOIE | HAERRIE | TGPDMIE | IRTGIE | IFT6IE
RIW RIW RIW RIW RIW RIW RIW RIW

Bit 7 (MTRIE): Interrupt Enable select bit

0: Not action.

1: If MTRSF=1, the interrupt will be triggered.
Bit 6 (BRKIE): Brake Status flag

0: Not action.

1: If BRKSF=1, the interrupt will be triggered.
Bit 5 (HAEGIE): Hall edge Status flag

0: Not action.

1: If HAEGSF=1, the interrupt will be triggered.
Bit 4 (HACOIE): Correct Hall Event Status flag

0: Not action.

1: If HACOSF = 1, HACO interrupt happens.
Bit 3 (HAERRIE): Error Hall Event Status Flag

0: Not action.

1: If HAERRSF = 1, HAERR interrupt happens.
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Bit 2 (T6PDMIE): Timer 6 Period Match Interrupt Enable select bit.
0: Not action.
1: If the T6PDMIE = 1, T6PDMSF = 1, TMR6 interrupt happens.
Bit 1 (IRT6IE): Timer 6 Input Rising Edge Interrupt Enable select bit.
0: Not action.
1: If the IRT6IE = 1, and IRT6SF = 1, TMR6 interrupt happens.
Bit 0 (IFT6IE): Timer 6 Input Falling Edge Interrupt Enable select bit
0: Not action.

1: If the IFT6IE = 1, and IFT6SF = 1, TMRG6 interrupt happens.

6.1.185 R50~R7F, Banks 0~3 R80~RFF

All of these are 8-bit general-purpose registers.

100 o Product Specification (V1.0) 04.09.2018
(This specification is subject to change without prior notice)



EM88F794N

8-Bit Microcontroller

6.2 WDT and Prescaler

There is one 8-bit counter available as prescalers for the WDT respectively. The
WPSRO~WPSR2 bits of the WDTCR register (Bank0 R21) are used to determine the
prescaler of WDT. The WDT and prescaler will be cleared by the “WDTC” and “SLEP”
instructions. Figure 6-4 depicts the circuit diagram of WDT.

The watchdog timer is a free running on-chip RC oscillator. The WDT will keep on
running even after the oscillator driver has been turned off (i.e. in sleep mode). During
the normal operation or the sleep mode, a WDT time-out (if enabled) will cause the
device to reset. The WDT can be enabled or disabled at any time during the normal
mode by software programming. Refer to WDTE bit of WDTCR (Bank0 R21) register.
With no prescaler, the WDT time-out period is approximately 16.5 ms?! (one oscillator
start-up timer period).

WDT ——»| 8 Bit Counter |

*
WDTE(R21) | 8 to 1 MUX |«—— Prescaler

* +

WDT time out WPSR2~WPSRO
(R21)

Figure 6-4 Block Diagram of WDT

1 NOTE: VDD=5V, WDT time-out period = 16.5ms + 10%
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6.3 1/0 Ports

The I/O registers, Port 5~Port 7 are bi-directional tristate 1/0 ports. All can be pulled
high or low internally by software. In addition, they can also have open-drain output and
high sink/drive set by software. Besides wake-up and interrupt functions, the ports also
have input status change interrupt function. Each 1/O pin can be defined as an "input"
or "output" pin by the 1/O control register (IOCR5 ~ IOC7).

The 1/O registers and 1/0O control registers are both readable and writable. The I/O
interface circuits for Port 5 ~ Port 7 are shown in the following Figure 6-5, Figure 6-6,
Figure 6-7, and Figure 6-8.

PCRD

L

oO—

B
|
o)
py)
v
B

CLK+——PCWR

00 D)— —(Oro

[PORT> < Q - 10D
CLK&———PDWR
—e
T PDRD
U
g x L —

Note: Pull-down is not shown in the figure.

Figure 6-5 Circuit of I/O Port and I/O Control Register for Ports 5~7
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—PDWR
D E 0
oK
€ 9
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Note: Pull-high (down) and Open-drain are not shown in the figure.

Figure 6-6 Circuit of I/O Port and I/O Control Register for INT
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PCRD
F D
_ CLK<G—PCWR
— C
i
P61~P67
PORT 10D
TIN

Note: Pull-high (down) and Open-drain are not shown in the figure.

Figure 6-7 Circuit of I/O Port and I/O Control Register for Port 5~7
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IOCE.1

D Rr
CLK } Interrupt
67

C
T RE.
I ENI Instruction
e
R
Q R D
CLK

DISI Instruction

e — Interrupt
(Wake-up from SLEEP)
Next Instruction
(Wake-up from SLEEP)

Figure 6-8 Block Diagram of I/O Ports 5~7 with Input Change Interrupt/Wake-up

.

[/SLEP D@

Table 2 Usage of Ports 5~7 Input Changed Wake-up/Interrupt Function

Usage of Ports 5~7 Input Status Changed Wake-up/Interrupt

(1) Wake-up (1) Wake-up and interrupt
(a) Before SLEEP (a) Before SLEEP
1. Disable WDT 1. Disable WDT
2. Read I/O Port (MOV R6,R6) 2. Read I/O Port (MOV R6,R6)
3. Execute "ENI" or "DISI" 3. Execute "ENI" or "DISI"
4. Enable wake-up bit (Set ICWKPx*=1) 4. Enable wake-up bit (Set ICWKPx*=1)
5. Execute "SLEP" instruction 5. Enable interrupt (Set PxICIE* =1)
(b) After wake-up 6. Execute "SLEP" instruction
— Next instruction (b) After wake-up
1. IF "ENI" — Interrupt vector (0004H)
2. IF "DISI" — Next instruction

*x = 5~7

Product Specification (V1.0) 04.09.2018 e 105
(This specification is subject to change without prior notice)



EM88F794N

8-Bit Microcontroller

6.4 Reset and Wake-up

6.4.1 Reset
A Reset is initiated by one of the following events:

1) Power-on reset.

2) IRESET pin input "low"

(1)
(2)
(3) WDT time-out (if enabled).
(4) BOR (if enabled).

(5) Software Reset (instruction “RESET”)

The device is kept in a RESET condition for a period of approx. 16ms?2 (one oscillator
start-up timer period) after the reset is detected. If the /Reset pin goes “low” or WDT
time-out is active, a reset is generated, in IRC mode the reset time is WSTO and 8/16
clocks. Once a RESET occurs, the following functions are performed.

Refer to Figure 6-9.

*® The oscillator is running, or will be started.

® The Program Counter (R2) is set to all "0".

* All I/O port pins are configured as input mode (high-impedance state).
® The Watchdog timer and prescaler are cleared.

® The bits of the control register are set in Table 3.

The sleep (power down) mode is asserted by executing the “SLEP” instruction. While
entering sleep mode, WDT (if enabled) is cleared but keeps on running. After wake-up
is generated, in IRC mode the wake-up time is WSTO and 8/16 clocks. The controller
can be awakened by:

(1) External reset input on /RESET pin,

(2) WDT time-out (if enabled).

(3) External (INT) pin changes (if INTWK is enabled).

(4) Portinput status changes (if ICWKPx is enabled).

(5) Low Voltage Detector (if LVDWK enable).

(6) Completion of A/D conversion (if ADWK is enabled).

(7) Comparator 1 ~ 2 output statuses change (if CMP1WK/CMP2WK is enabled).

2NOTE: Vdd =5V, set up time = 16.5ms + 10%
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The first two cases will cause the EM88F794N to reset. The T and P flags of R3 can be
used to determine the source of the reset (wake-up). Case 3~7 are considered the
continuation of program execution and the global interrupt ("ENI" or "DISI" being
executed) decides whether or not the controller branches to the interrupt vector
following wake-up. If ENI is executed before SLEP, the instruction will begin to execute
from the address 0x02~0x62 after wake-up. If DISI is executed before SLEP, the
execution will restart from the instruction right next to SLEP after wake-up. Only one of
the Cases 3 to 7 can be enabled before entering into sleep mode. That is,

[a] If WDT is enabled before SLEP, the EM88F794N can be woken-up only by Case 1
or Case 2. Refer to the section on Interrupt for further details.

[b] If External (INTO, INT1) pin change is used to wake up EM88F794N and INTWK
bit is enabled before SLEP, WDT must be disabled. Hence, the EM88F794N can
be woken up only by Case 3.

[c] If Port Input Status Change is used to wake up EM88F794N and corresponding
wake-up setting is enabled before SLEP, WDT must be disabled. Hence, the
EM88F794N can be woken up only by Case 4.

[d] If Low voltage detector is used to wake up EM88F794N and LVDWK bit is enabled
before SLEP, WDT must be disabled by software. Hence, the EM88F794N can be
woken up only by Case 5

[e] If AD conversion completed is used to wake up EM88F794N and ADWK is enabled
before SLEP, WDT must be disabled by software. Hence, the EM88F794N can be
woken up only by Case 6.

[g] If Comparator 1/2 output status change is used to wake up EM88F794N and
CMP1/2WK bit is enabled before SLEP, WDT must be disabled by software.
Hence, the EM88F794N can be woken up only by Case 7.
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Table 3 All kinds of wake-up and interrupt modes are shown below:

Condition Sleep Mode Idle Mode Green Mode Normal Mode
sonal | ois
INTWK = 0, L
EXIE = 0 INT Pin Disable
Interrupt Interrupt
INTWK =0, Wake-up is invalid Next * Next *
EXIE =1 P Instruction | Interrupt [Instruction| Interrupt
Vector Vector
External INT INTWK =1, .
EXIE = 0 INT Pin Disable
Wake up | Wake up | Wake up | Wake up Interrupt Interrupt
INTWK =1, + + + + Next + Next +
EXIE=1 Next Interrupt Next Interrupt | Instruction | Interrupt |Instruction| Interrupt
Instruction | Vector | Instruction | Vector Vector Vector
WKPxH/L = 0, . . . .
PxICIE = 0 Wake-up is invalid Interrupt is invalid
Interrupt Interrupt
WKPxXH/L = 0, Wake-up is invalid Next + Next +
PxICIE =1 P Instruction | Interrupt [Instruction| Interrupt
. Vector Vector
Pin Change =y peAil = 1
Interrupt = + i isi i
p PXICIE = 0 Wake up + Next Instruction Interrupt is invalid
Wake up | Wake up | Wake up | Wake up Interrupt Interrupt
WKPxH/L = 1, + + + + Next + Next +
PXICIE =1 Next Interrupt Next Interrupt | Instruction | Interrupt |Instruction| Interrupt
Instruction | Vector | Instruction Vector Vector Vector
LVDWK =0 . . o .
LVDIE = 0 Wake-up is invalid Interrupt is invalid
Interrupt Interrupt
LVDWK =0 Wake-up is invalid Next * Next "
LVDIE=1 P Instruction | Interrupt |Instruction| Interrupt
Low Voltage Vector Vector
Detector LVDWK =1 . . .
Interrupt LVDIE = 0 Wake up + Next Instruction Interrupt is invalid
Wake up | Wake up | Wake up | Wake up Interrupt Interrupt
LVDWK =1 + + + + Next + Next +
LVDIE =1 Next Interrupt Next Interrupt | Instruction | Interrupt |Instruction| Interrupt
Instruction | Vector | Instruction Vector Vector Vector
ADWK =0, . . o .
ADIE = 0 Wake-up is invalid Interrupt is invalid
Interrupt Interrupt
AU S Wake-up is invalid Next y Next y
ADIE =1 P Instruction | Interrupt |Instruction| Interrupt
Vector Vector
AD Interrupt
ADWK =1, Wake up + Next Instruction Interrunt is invalid
ADIE=0 Fs and Fh don’t stop P
ADWK = 1, Walie up Walie up Walie up Walie up Next InteJrrrupt Next Inteirupt
MRIES Next Interrupt Next Interrupt Instruction Interrupt Instruction Interrupt
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Instruction | Vector | Instruction Vector Vector Vector
Fs and Fh | Fs and Fh | Fs and Fh | Fs and Fh
don’t stop | don’t stop | don’t stop | don’t stop
CMPXWK=0 o . . . . Co
CMPXIE=0 Wake-up is invalid. Wake-up is invalid. Wake-up is invalid. Wake-up is invalid.
Interrupt Interrupt
CMPXWK=0 | \yake-up is invalid. | Wake-up is invalid Next y Next y
Comparator CMPxIE=1 P ) P " | Instruction | Interrupt [Instruction| Interrupt
12 Vector Vector
(Comparator _ Wake up Wake up
output status CC“:AP;\GVEliz)l + + Wake-up is invalid. Wake-up is invalid.
change) XIE= Next Instruction Next Instruction
Wake up | Wake up | Wake up | Wake up Interrupt Interrupt
CMPxWK=1 + + + + Next + Next +
CMPxIE=1 Next Interrupt Next Interrupt | Instruction | Interrupt |Instruction| Interrupt
Instruction Vector | Instruction Vector Vector Vector
TM1/2/3/4 Tl\l/lé.lflgm Wake-up is invalid. Interrupt is invalid Interrupt is invalid
Interrupt Wake-up is invalid | Wake up | Wake up Interrupt |\ | Interrupt
(Used as TM1/2/3/4 + + Next + Instructio +
timer) IE=1 Next Interrupt | Instruction | Interrupt N Interrupt
Instruction Vector Vector Vector
TM1/2/3/4 o o o . o
T™M1/2/3/4 E=0 Wake-up is invalid Wake-up is invalid. Interrupt is invalid Interrupt is invalid
Interrupt Wake up | Wake up | Wake up | Wake up Interrupt Interrupt
(Used as TC1/2/3/4 + + + + Next + Next +
counter) IE=1 Next Interrupt Next Interrupt | Instruction | Interrupt |Instruction| Interrupt
Instruction Vector | Instruction Vector Vector Vector
T5PDMIE = 0 Wake-up is invalid. Interrupt is invalid Interrupt is invalid
TM5
Period Match Wake-up is invalid | Wake up | Wake up Interrupt Interrupt
Interrupt - + + Next * Next *
P USRS S 6 Next Interrupt | Instruction | Interrupt |Instruction| Interrupt
Instruction Vector Vector Vector
TSOI:IEM Wake-up is invalid. Interrupt is invalid Interrupt is invalid
™S 1520
One Match Wake-up is invalid Wake up | Wake up Interrupt Interrupt
Interrupt T50NEM + + Next + Next +
IE=0 Next Interrupt | Instruction | Interrupt |Instruction| Interrupt
Instruction Vector Vector Vector
T6PDMIE = 0 Wake-up is invalid. Interrupt is invalid Interrupt is invalid
TM6
Period Match Wake-up is invalid Wake up | Wake up Interrupt Interrupt
Interrupt _ + + Next + Next +
P UEHEIS S L Next Interrupt | Instruction | Interrupt |Instruction| Interrupt
Instruction Vector Vector Vector
WDT time out RESET RESET RESET RESET RESET RESET RESET | RESET
After wake-up:
1. If interrupt enable — interrupt + next instruction
2. If interrupt disable — next instruction
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6.5 Status of RST, T, and P of Status Register

A RESET condition is initiated by the following events:

1. A power-on condition,
2. A high-low-high pulse on /RESET pin
3. Watchdog timer time-out.

4. BOR occurs

The values of T and P, listed in Table 5 are used to check how the processor wakes up. Table
6 shows the events that may affect the status of T and P.

Table 5 Values of RST, T and P after RESET

Reset Type T P
Power-on 1 1
/RESET during Operating mode *P *P
/RESET wake-up during SLEEP mode 1 0
WDT during Operating mode 0 *P
WDT wake-up during SLEEP mode 0 0
Wake-up on pin change during SLEEP mode 1 0

*P: Previous status before reset

Table 6 The Status of T and P Being Affected by Events.

Event T P
Power-on 1 1
WDTC instruction 1 1
WDT time-out 0 *P
SLEP instruction 1 0
Wake-up on pin change during SLEEP mode 1 0

*P: Previous value before reset
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VDD
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| Oscillator I A\ > CLK
| Power-On Reset |—|_ CLR
| Low Voltage Reset I—’_:

| WDT

Reset >
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Figure 6-9 Block Diagram of Controller Reset
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Table 4 Summary of the Initialized Values for Registers

Aadre Ba ame Rese pe B Bit 6 B Bit 4 B B B Bit O
Bit Name IAR7 | IAR6 | IAR5 | IAR4 | IAR3 | IAR2 | IARL | IARO
RO Power-On ] U U U U U U U
0x00 (AR) |/RESETandWDT| P P P P P P P P
Wg'fgég%{:m P P P P P P P P
Bit Name : . SBS1 | SBSO : : . GBSO
R1 Power-On 0 0 0 0 0 0 0 0
001 | gsr) |/RESETandWDT| 0 0 0 0 0 0 0 0
Wg'l‘eeég%{:m 0 0 P P 0 0 p p
Bit Name PC7 | Pc6 | PCs | Pca | Pc3 | Pc2 | PCi | PCO
R2 Power-On 0 0 0 0 0 0 0 0
0x02 (PCL) |/RESETandwDT| 0 0 0 0 0 0 0 0
Wg'fgég%{gm P P P P P P P P
Bit Name INT N ov T P z DC c
RS Power-On 0 U U 1 1 U U
0x03 (SR) |/RESETandWDT| 0 P P t t P P P
Wes"f:égﬁcﬂ:m P P P t t P P P
Bit Name RSR7 | RSR6 | RSR5 | RSR4 | RSR3 | RSR2 | RSR1 | RSRO
R4 Power-On U U U U U U u u
0x04 | Rsr) |/RESETandwDT| P P P P P P P P
Wg'f:é;’ﬁcﬂgm P P P P P P P P
Bit Name P57 | P56 | P55 | Ps4 | P53 | P52 | P51 | P50
Bank 0, RS Power-On 0 0 0 0 0 0 0 0
0X05 | ports) |/RESETandwpT| 0 0 0 0 0 0 0 0
Wg'f:é;’ﬁcﬂgm P P P P P P P P
Bit Name P67 | P66 | P65 | Pe4a | P63 | P62 | P61 | P60
Bank 0, R6 Power-On 0 0 0 0 0 0 0 0
008 | borte) |/RESETandWDT| 0 0 0 0 0 0 0 0
mgespron | o [ e e e [ [ e [ e
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Addre Ba ame Reset Type B Bit 6 B Bit 4 B B B Bit O
Bit Name - - - - - - P71 P70
Power-On 0 0 0 0 0 0 0 0
Bank 0, R7
0x07 (Port7) | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 0 0 0 0 P P
Bit Name I0OC57 | 10C56 | IOC55 | 10C54 | IOC53 | I0C52 | IOC51 | 10C50
Power-On 1 1 1 1 1 1 1 1
Bank 0, RB
0XxoB (IOCRS) | /RESETandwDT | 1 1 1 1 1 1 1 1
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name I0C67 | 10C66 | I0OCB5 | 10C64 | IOC63 | 10C62 | IOC61L | 10C60
Power-On 1 1 1 1 1 1 1 1
Bank 0, RC
Ox0C (IOCR6) | /RESETandWDT | 1 1 1 1 1 1 1 1
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name - - - - - - I0C71 | 10C70
Power-On 0 0 0 0 0 0 1 1
Bank 0, RD
0X0b (IOCR7) | /RESETandWDT | 0 0 0 0 0 0 1 1
Wake-Up from
Sleep/Idle 0 0 0 0 0 0 P P
Bit Name CPUS IDLE CLK2 CLK1 CLKO - RCM1 RCMO
Code Code Code Code Code Code
Power-On option 1 option | option | option 0 option | option
(HLFS) (CLK2) | (CLK1) | (CLKO) (RCM1) | (RCMO)
OXOE Bank 0, RE
(OMCR) Code Code Code
/RESET and WDT | option 1 P P P 0 option | option
(HLFS) (RCM1) | (RCMO)
Wake-Up from
Sleep/Idle P P P P P 0 P P
Bit Name - - - - EIES1 | EIESO - -
Power-On 0 0 0 0 1 1 0 0
OXOF Bank 0, RF
X EIESCR | /RESETandWDT | 0 0 0 0 1 1 0 0
Wake-Up from
Sleep/Idle 0 0 0 0 P P 0 0
. CMP2 | CMP1 INT1 INTO
Bit Name WK WK LVDWK | ADWK WK WK - -
Power-On 0 0 0 0 0 0 0 0
ox10 Bank 0, R10
(WUCR1) | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie P P P P P P 0 0
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Address | Bank Name
Bit Name - ICWKP7 | ICWKP6 | ICWKP5 - - - -
Power-On 0 0 0 0 0 0 0 0
0x12 Bank 0, R12
X WUCR3 /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 P P P 0 0 0 0
Bit Name CMP2SF|CMP1SF| LVDSF | ADSF | EXSF1 | EXSFO - -
Power-On 0 0 0 0 0 0 0 0
0X14 Bank 0, R14
SFR1 /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P 0 0
Bit Name - P7ICSF | P6ICSF | P5ICSF - - - -
Power-On 0 0 0 0 0 0 0 0
0X17 BANK 0, R17
SFR4 /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie 0 P P P 0 0 0 0
Bit Name SHSF - - - - - - -
Power-On 0 0 0 0 0 0 0 0
0X19 BANK 0, R19
SFR6 /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P 0 0 0 0 0 0 0
Bit Name CMP2IE | CMP1IE| LVDIE ADIE EXIE1 EXIEO - -
Power-On 0 0 0 0 0 0 0 0
0X1B BANK 0, R1B
IMR1 /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P 0 0
Bit Name - P7ICIE | P6ICIE | PS5ICIE - - - -
Power-On 0 0 0 0 0 0 0 0
OX1E BANK 0, R1E
IMR4 /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie 0 P P P 0 0 0 0
Bit Name SHIE - - - - - - -
BANK 0, R20 Power-On 0 0 0 0 0 0 0 0
0x20 IMR6 | /RESETandWDT | 0 0 0 o |o 0 0 0
Wake-Up from
Sleep/ldie P 0 0 0 0 0 0 0
Bit Name WDTE - - - PSWE | WPSR2 | WPSR1 | WPSRO
BANK 0, R21 Power-On 0 0 0 0 0 0 0 0
ox21 WDTCR | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie P 0 0 0 P P P P
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Addre Ba ame Reset Type B Bit 6 B Bit 4 B B B Bit 0
Bit Name CKR2 | CKR1 | CKRO | ADRUN | ADP | ADOM | SHS1 | SHSO
BANK 0. R3E Power-On 0 0 0 0 0 0 0 0
OX3E ADCR1 | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name - | vris2 | ADIM | ADCMS | VPIST | VPISO | VREFP | -
BANK 0. R3F Power-On 0 0 0 0 0 0 0 0
OX3F ADCR2 | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie 0 P P P P P P 0
Bit Name STPMK| - ] - ADIS3 | ADIS2 | ADIS1 | ADISO
BANK 0, R40 Power-On 0 0 0 0 0 0 0 0
0X40 ADISR | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P 0 0 0 P P P P
Bit Name ADE7 | ADE6 | ADE5 | ADE4 | ADE3 | ADE2 | ADE1 | ADEO
BANK 0, R41 Power-On 0 0 0 0 0 0 0 0
ox41 ADER1 | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name ADD7 | ADD6 | ADD5 | ADD4 | ADD3 | ADD2 | ADD1 | ADDO
BANK 0, R43 Power-On U U U U U U U U
0x43 ADDL | /RESETandWDT | P P P P P P p p
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name ADD15 | ADD14 | ADD13 | ADD12 | ADD11 | ADD10 | ADD9 | ADDS
BANK 0, Ra4 Power-On U U u U u u U u
0Xx44 ADDH | /RESETandWDT | P P P P p p p p
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name ADCD7 | ADCD6 | ADCD5 | ADCD4 | ADCD3 | ADCD2 | ADCD1 | ADCDO
BANK 0, RA5 Power-On 0 0 0 0 0 0 0 0
0X4s ADCVL | /RESETandWDT | P P p P p p p p
Wake-Up from
Sleep/Idle P P P P P P P P
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Address | Bank Name Reset Type | Bit 7 ‘ Bit 6 ‘ Bit5 ‘
Bit N ADCD | ADCD | ADCD | ADCD | ADCD | ADCD | ADCD | ADCD
it Name
15 14 13 12 11 10 9 8
BANK 0, R46 Power-On 0 0 0 0 0 0 0 0
0Xa6 ADCVH
/RESET and WDT P P P P P P P P
Wake-Up from
Sleep/Idle P P P P P P P P
. ADBFOV| ADBFIN ADBFPT|ADBFPT| ADBFPT
Bit Name ADBFEN R T - - R2 R1 RO
BANK 0, R47 Power-On 0 0 0 0 0 0 0 0
ox47
ADCONBUF | jpeSETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P 0 0 P P P
Bit Name PH57 PH56 PH55 PH54 PH53 PH52 PH51 PH50
BANK 1, R8 Power-On 1 1 1 1 1 1 1 1
0X08 P5PHCR /RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from
Sleep/idie P P P P P P P P
Bit Name PH67 PH66 PH65 PH64 PH63 PH62 PH61 PH60
BANK 1, R9 Power-On 1 1 1 1 1 1 1 1
0X09 P6PHCR /RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name - - - - - - - P7LPH
BANK 1, RA Power-On 0 0 0 0 0 0 0 1
OX0A | p7pHCR | /RESETandWDT | 0 0 0 0 0 0 0 1
Wake-Up from
Sleep/ldie 0 0 0 0 0 0 0 P
Bit Name PL57 PL56 PL55 PL54 PL53 PL52 PL51 PL50
BANK 1, RB Power-On 1 1 1 1 1 1 1 1
0X0B P5PLCR /RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name PL67 PL66 PL65 PL64 PL63 PL62 PL61 PL60
BANK 1, RC Power-On 1 1 1 1 1 1 1 1
0Xxoc P6PLCR /RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from
Sleep/idie P P P P P P P P
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Bit Name - - - - - - = P7LPL
BANK 1, RD Power-On 0 0 0 0 0 0 0 1
0X0D P7PLCR | /RESETandWDT | 0 0 0 0 0 0 0 1
Wake-Up from
Sleep/Idle 0 0 0 0 0 0 0 P
Bit Name H57 | H56 | H55 | H54 | H53 | H52 | H51 | HS50
BANK 1, RE Power-On 1 1 1 1 1 1 1 1
OX0E | pspypscR | /RESETand WDT | 1 1 1 1 1 1 1 1
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name H67 | Hes | He5 | He4 | He3 | He2 | Hel | Heo
BANK 1, RF Power-On 1 1 1 1 1 1 1 1
OXOF | pgHDSCR | /RESETand WDT | 1 1 1 1 1 ] 1 ;
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name - o o - - - _ P7LHDS
BANK 1, R10 Power-On 0 0 0 0 0 0 0 1
0X10 | p74pSCR | /RESETand WDT | 0 0 0 0 0 0 0 1
Wake-Up from
Sleep/Idle 0 0 0 0 0 0 0 P
Bit Name OD57 | OD56 | OD55 | OD54 | OD53 | OD52 | OD51 | ODS50
BANK 1, R11 Power-On 0 0 0 0 0 0 0 0
ox1 P5ODCR | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name OD67 | OD66 | OD65 | OD64 | OD63 | OD62 | OD61 | OD6O
BANK 1. R12 Power-On 0 0 0 0 0 0 0 0
ox12 P6ODCR | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name - - - - - - o P7LOD
BANK 1. R13 Power-On 0 0 0 0 0 0 0 0
0X13 P7ODCR | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 0 0 0 0 0 P
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Addre Ba ame Reset Type B Bit 6 B Bit 4 B B B Bit 0
Bit Name FLK7 | FLK6 | FLK5 | FLK4 | FLK3 | FLK2 | FLK1 | FLKO
BANK 1, R44 Power-On 0 0 0 0 0 0 0 0
0x44 FLKR | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name TB7 | TB6 | TB5 | TB4 | TB3 | TB2 | TB1 | TBO
BANK 1, R45 Power-On 0 0 0 0 0 0 0 0
0Xx45 TBPTL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name HLB | RDS ] - TB11 | TB10 | TB9 | TB8
BANK 1, R46 Power-On 0 0 0 0 0 0 0 0
0X46 TBPTH | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P 0 0 P P P P
Bit Name sTov | - ] - ] STL2 | STL1 | STLO
BANK 1, R47 Power-On 0 0 0 0 0 0 0 0
ox47 STKMON | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P 0 0 0 0 P P P
Bit Name ] ] ] - PC11 | PC10 | Pco | PC8
BANK 1, R48 Power-On 0 0 0 0 0 0 0 0
0x48 PCH /JRESET andWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 0 0 P P P P
Bit Name LVDEN | - ] - LVDB ) . )
BANK 1. R49 Power-On 0 0 0 0 1 0 0 0
0X49 LVDCR | /RESETandWDT | 0 0 0 0 1 0 0 0
Wake-Up from
Sleep/Idle P 0 0 0 P 0 0 0
Bit Name ] ] ] - ] ] - | 1aPEN
BANK 1. RAD Power-On 0 0 0 0 0 0 0 0
0Xx4D TBWCR | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 0 0 0 0 0 P
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Addre Ba ame pe B B ) B Bit 4 B B B Bit O
Bit Name TBWA7 | TBWAG6 | TBWAS5 | TBWA4 | TBWA3 | TBWA2 | TBWAT | TBWAO
BANK 1, RAE Power-On 0 0 0 0 0 0 0 0
OX4E TBWAL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
_ TBWA | TBWA | TBWA | TBWA
Bit Name
1 10 9 8
BANK 1, R4F Power-On 0 0 0 0 0 0 0 0
OXaF TBWAH
/RESET andWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 0 0 P P P P
Bit Name TM1S | TMIRC |TM1SS1| - | TMIFF TM1SMO TM1IS1 | TMA1ISO
BANK 2, R5 Power-On 0 0 0 0 0 0 0 0
0X05 TM1CR1
/RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie P P P 0 P P P P
Bit Name TMAM2 | TMIM1 | TMAMO | TM1SSO | TM1CK3| TM1CK2| TM1CK1 | TM1CKO
BANK 2, R6 Power-On 0 0 0 0 0 0 0 0
0X06 TMICR2 | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
. TM1DB | TM1DB | TM1DB | TM1DB | TM1DB | TM1DB | TM1DB | TM1DB
I ame
15 14 13 12 1 10 9 8
BANK 2, R7 Power-On 0 0 0 0 0 0 0 0
OX07 TM1DBH
/RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name TM1DB7|TM1DB6| TM1DB5| TM1DB4 | TM1DB3| TM1DB2|TM1DB1| TM1DBO
BANK 2. R8 Power-On 0 0 0 0 0 0 0 0
0Xa TM1DBL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
BN TM1DA | TM1DA | TMIDA | TMADA | TM1DA | TM1DA | TM1DA | TM1DA
I ame
15 14 13 12 1 10 9 8
X9 BANK 2, R9 Power-On 0 0 0 0 0 0 0 0
TMIDAR [ RESETandwWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
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Addre Ba ame Reset Type B Bit 6 B Bit 4 B B B Bit 0
Bit Name TM1DA7|TM1DA6| TM1DA5| TM1DA4 | TM1DA3| TM1DA2| TM1DA1| TM1DAO
BANK 2, RA Power-On 0 0 0 0 0 0 0 0
OXA TMIDAL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name TM2S | TM2RC |TM2SS1| - | TM2FF TMéMO TM21S1 | TM2IS0
BANK 2, RB Power-On 0 0 0 0 0 0 0 0
0XB TM2CR1
/JRESET andWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P 0 P P P P
Bit Name TM2M2 | TM2M1 | TM2MO | TM2SS0 | TM2CK3| TM2CK2| TM2CK1 | TM2CKO
BANK 2, RC Power-On 0 0 0 0 0 0 0 0
0X0C | 1yocR2 | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
SN TM2DB | TM2DB | TM2DB | TM2DB | TM2DB | TM2DB | TM2DB | TM2DB
] ame
15 14 13 12 1 10 9 8
BANK 2, RD Power-On 0 0 0 0 0 0 0 0
0X0D | 1\2pBH
/RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name TM2DB7|TM2DB6| TM2DB5| TM2DB4 | TM2DB3| TM2DB2| TM2DB1| TM2DBO
BANK 2, RE Power-On 0 0 0 0 0 0 0 0
OX0E TM2DBL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
s TM2DA | TM2DA | TM2DA | TM2DA | TM2DA | TM2DA | TM2DA | TM2DA
I ame
15 14 13 12 1 10 9 8
BANK 2, RF Power-On 0 0 0 0 0 0 0 0
OXOF TM2DAH
/RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name TM2DA7| TM2DA6| TM2DA5| TM2DA4 | TM2DA3| TM2DA2 | TM2DA1 | TM2DAO
BANK 2, R10 Power-On 0 0 0 0 0 0 0 0
0Xx10 TM2DAL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
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Address | Bank Name ‘ Reset Type | Bit 7 ‘ Bit 6 ‘ Bit5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
Bit Name TM3S | TM3RC |TM3SS1| - TM3FF TMgMO TM3IS1 | TM3ISO
BANK 2, R11 Power-On 0 0 0 0 0 0 0 0
0X11
TM3CRT | RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P 0 P P P P
Bit Name TM3M2 | TM3M1 | TM3MO | TM3SS0 [ TM3CK3| TM3CK2| TM3CK1 | TM3CKO
BANK 2, R12 Power-On 0 0 0 0 0 0 0 0
0X12 | 1M3cr2 | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
BN TM3DB | TM3DB | TM3DB | TM3DB | TM3DB | TM3DB | TM3DB | TM3DB
] ame
15 14 13 12 11 10 9 8
ox13 BANK 2, R13 Power-On 0 0 0 0 0 0 0 0
TM3DBH I cESETandwWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie P P P P P P P P
Bit Name TM3DB7| TM3DB6|TM3DB5| TM3DB4 | TM3DB3| TM3DB2| TM3DB1 | TM3DBO
BANK 2, R14 Power-On 0 0 0 0 0 0 0 0
0x14 TM3DBL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
BN TM3DA | TM3DA | TM3DA | TM3DA | TM3DA | TM3DA | TM3DA | TM3DA
I ame
15 14 13 12 11 10 9 8
oxis | BANK2 RIS Power-On 0 0 0 0 0 0 0 0
TM3DAH I RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name TM3DA7|TM3DA6| TM3DA5| TM3DA4 | TM3DA3| TM3DA2| TM3DA1 | TM3DAO
BANK 2. R16 Power-On 0 0 0 0 0 0 0 0
0X16 TM3DAL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name TM4S | TM4RC |TM4SS1| - | TM4FF TM‘;'V'O TM4IS1 | TMA4ISO
BANK 2, R17 Power-On 0 0 0 0 0 0 0 0
0x17
TMACRT | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P 0 P P P P
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Addre Ba ame Reset Type B Bit 6 B Bit 4 B B B Bit 0
Bit Name TM4M2 | TM4MA1 | TMAMO | TM4SSO | TMACK3| TMACK2| TMACK1 | TMACKO
BANK 2, R18 Power-On 0 0 0 0 0 0 0 0
0x18 TM4CR2 | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
SN TM4DB | TM4DB | TM4DB | TM4DB | TM4DB | TM4DB | TM4DB | TM4DB
] ame
15 14 13 12 1 10 9 8
ox19 BANK 2, R19 Power-On 0 0 0 0 0 0 0 0
TMADBH 1 cESETandwDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name TM4DB7| TM4DB6 | TM4DB5| TM4DB4 | TM4DB3| TM4DB2| TM4DB1 | TM4DBO
BANK 2, R1A Power-On 0 0 0 0 0 0 0 0
OX1A TM4DBL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
SN TMA4DA | TM4DA | TM4DA | TM4DA | TM4DA | TM4DA | TM4DA | TM4DA
] ame
15 14 13 12 1 10 9 8
BANK 2, R1B Power-On 0 0 0 0 0 0 0 0
OX1B | TM4aDAH
/RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie P P P P P P P P
Bit Name TM4DA7| TM4DAG| TM4DAS| TM4DA4 | TMADA3| TMADA2 | TM4DA1 | TMADAO
BANK 2, R1C Power-On 0 0 0 0 0 0 0 0
ox1c TM4DAL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name EMNRE| - | EMNR1| EINRO |EIONRE| - | EIONR1| EIONRO
BANK 2, R1D Power-On 0 0 0 0 0 0 0 0
OX1D | Ei04NCR | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P 0 P P P 0 P P
BitName  [C1PRS1|C1PRSO|CINRS1|CiNRs0| - [ SMPTE [ CMETO epiour
BANK 2, R1E Power-On 0 0 0 0 0 0 0 0
OX1E
CMP1CR | RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P 0 P P P
122 o Product Specification (V1.0) 04.09.2018

(This specification is subject to change without prior notice)




(79 EM88F794N

w 8-Bit Microcontroller

Address | Bank Name ‘ Reset Type | Bit 7 ‘ Bit 6 ‘ Bit5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
Bit Name C2PRS1| C2PRS0| C2NRS1| C2NRSO |HYSEN2 CM,\'T 2E CMEZO CP20UT
BANK 2, R1F Power-On 0 0 0 0 0 0 0 0
OX1F
CMP2CR | RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name - - : - : - |cMP2ES|CMP1ES
BANK 2, R22 Power-On 0 0 0 0 0 0 1 1
0X22 | GMPESCR | /RESETandWDT | 0 0 0 0 0 0 1 1
Wake-Up from
Sleep/Idle 0 0 0 0 0 0 P P
Bit Name COENR - |co2nR1| coanro CoéNR - |coiINrR1|cOINRO
BANK 2, R23 Power-On 0 0 0 0 0 0 0 0
0X23
CMP12NCR | \RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie P 0 P P P 0 P P
. CMPTE | VOSF2 | VOSF1 | VOSFO0 : - |TRIMDU| TRIMDU
Bit Name N 2 1
BANK 2, R25 Power-On 0 0 0 0 0 0 0 0
0X25
CMPTCR1 | \RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name - - TRIMOS TRIMIS2| TRIMIS1
BANK 2. R26 Power-On 0 0 0 0 0 0 0 0
0X26 | \pTCR2 | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie 0 0 0 P 0 0 P P
Bit Name TCMP1H - - | Tompin |TCMPIH ropp | TCMPIH TCMPTH
3 1 0
S 4 2
BANK 2, R27
' Power-On 0 0 0 0 0 0 0 0
ox27 TCMP1H
/RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P 0 0 P P P P P
. TCMPAIL TCMP1L | TCMP1L| TCMP1L| TCMP1L| TCMPAL
Bit Name - -
s 4 3 2 1 0
BANK 2, R28 Power-On 0 0 0 0 0 0 0 0
0x28
TCMPIL | RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P 0 0 P P P P P
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Address | Bank Name
Bit Name THCMP2| | THCMP2| THCMP2 [THCMP2| THCMP2| THCMP2| THCMP2
Hs H5 H4 H3 H2 HA HO
BANK 2, R2B Power-On 0 0 0 0 0 0 0 0
0x2B
THCMP2H | RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P 0 P P P P P P
Bit Name TLCMP2| | TLCMP2| TLCMP2 | TLCMP2| TLCMP2| TLCMP2| TLCMP2
HS H5 H4 H3 H2 H1 HO
BANK 2, R2C Power-On 0 0 0 0 0 0 0 0
0x2C
TLCMP2H | RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P 0 P P P P P P
Bit Name THCMP2|  |THCMP2| THCMP2 |THCMP2| THCMP2| THCMP2| THCMP2
LS L5 L4 L3 L2 L1 Lo
BANK 2, R2D Power-On 0 0 0 0 0 0 0 0
0x2D
THCMP2L | RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P 0 P P P P P P
Bit Name TLCMP2|  |TLCMP2| TLCMP2 | TLCMP2|TLCMP2| TLCMP2| TLCMP2
LS L5 L4 L3 L2 L1 LO
BANK 2, R2E Power-On 0 0 0 0 0 0 0 0
OX2E
TLCMP2L | RESETandWDT | O 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P 0 P P P P P P
Bit Name - - - |ProD16 | MACEN | MacM | SMEAN | smier
BANK 2, R40 Power-On 0 0 0 0 0 0 0 0
0x40
MULMOD | /\RESETandwWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 0 P P P P P
Bit Name PROD15| PROD14|PROD13| PROD12 | PROD11|PROD10| PROD9 | PRODS
BANK 2, R41 Power-On 0 0 0 0 0 0 0 0
Ox41 PRODH | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name PROD7 | PROD6 | PROD5 | PROD4 | PROD3 | PROD2 | PROD1 | PRODO
BANK 2, R42 Power-On 0 0 0 0 0 0 0 0
0x42 PRODL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
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Address | Bank Name ‘ Reset Type | Bit 7 ‘ Bit 6 ‘ Bit5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
_ TM4DB
Bit Name SF - - - TM4SF | TM3SF | TM2SF | TM1SF
BANK 2, R43 Power-On 0 0 0 0 0 0 0 0
0x43 SFR7
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P 0 0 0 P P P P
Bit Name - - - - TM4IE | TM3IE | TM2IE | TM1IE
BANK 2, R45 Power-On 0 0 0 0 0 0 0 0
0x45 IMR7 | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 0 0 P P P P
. LOCKPR|LOCKPR|LOCKPR| LOCKPR [LOCKPR|LOCKPR|LOCKPR|LOCKPR
Bit Name
7 6 5 4 & 2 1 0
BANK 2, R47 Power-On 0 0 0 0 0 0 0 0
0x47
LOCKPR | jRESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie P P P P P P P P
Bit Name LOCKEN
BANK 2, R48 Power-On 0 0 0 0 0 0 0 0
0x48 | | 5cKCR | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P 0 0 0 0 0 0 0
PWMCB| PWMC |PWMBB| PWMB | PWMAB| PWMA
Bit Name
EN EN EN EN EN EN
0x05 BANK 3, R5 Power-On 0 0 0 0 0 0 0 0
X
EIOPWMPED /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie 0 0 P P P P P P
PWME | PWME
Bit Name
EN OE
X065 BANK 3, R6 Power-On 0 0 0 0 0 0 0 0
X
EOPWMPEQ /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 P P 0 0 0 0
Bit Name HACEN1| HACENO |HABEN1|HABENO|HAAEN1| HAAENO
BANK 3, R7 Power-On 0 0 0 0 0 0 0 0
0X07 | E|OPHAPE | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 P P P P P P
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Addre

B 4

Bit Name T5SP | T5CLR T5CKSO | TSPRE3| TSPRE2 | TSPREL | TSPREO
BANK 3, RO Power-On 0 0 0 0 0 0 0 0
0x09 T5CRH | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P 0 P P P P P
Bit Name T5MS | TSCDIR | DECLR FTSELRE TMR5P
BANK 3, RA Power-On 0 0 0 0 0 0 0 0
Ox0A T5CRL
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P 0 0 0 P
Bit Name T6SP | T6CLR | T6CKS1| T6CKSO | T6PRE3| T6PRE2| T6PRE1| T6PREO
BANK 3, RB Power-On 0 0 0 0 0 0 0 0
0x08 T6CRH | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie P P P P P P P P
Bit Name T6TMS3| T6TMS2| T6TMS1| T6TMSO [T6TDIR1| T6TDIRO| RPHT6 | TMR6P
BANK 3, RC Power-On 0 0 0 0 0 0 0 0
0x0C T6CRL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
T6E T6E T6E T6E T6E T6E
Bit Name
PWMCB| PWMC |(PWMBB| PWMB |PWMAB| PWMA
BANK 3, RD Power-On 0 0 0 0 0 0 0 0
0X0D | pWMCR1H
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie 0 0 P P P P P P
] T5E T5E T5E T5E T5E T5E
Bit Name
PWMCB| PWMC |PWMBB| PWMB |PWMAB| PWMA
OXOE BANK 3, RE Power-On 0 0 0 0 0 0 0 0
X
PWMCR1L /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 P P P P P P
. T6E
Bit Name CPE CPMTE TSYN2 | TSYNL | TSYNO
PWME
OXOF BANK 3, RF Power-On 0 0 0 0 0 0 0 0
X
PWMCR2H /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie P P P 0 0 P P P
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wy]
wy]
o
wy]
wy]
N
wy]
wy]
V)
V)
)

Bit Name MTF TSMS2 | TSMS1 | TSMSO
BANK 3, R10 Power-On 0 0 0 0 0 0 0 0
Ox10 | pwmcR2L | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P 0 0 0 0
Bit Name T5CMS T5BMS T5AMS
BANK 3, R11 Power-On 0 0 0 0 0 0 0 0
Ox11 | 150pMs | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 0 P 0 P 0 P
Bit Name T6CM3 | T6CM2 | T6CM1 | T6CMO | T6MS1 | TEMSO
BANK 3, R12 Power-On 0 0 0 0 0 0 0 0
Ox12 | 1gopMs | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P 0 0
. PWMCB| PWMC |(PWMBB| PWMB |PWMAB| PWMA
Bit Name
AS AS AS AS AS AS
o0x13 BANK 3, R13 Power-On 0 0 0 0 0 0 0 0
X
ASPWM
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie 0 0 P P P P P P
PWMCB| PWMC |(PWMBB| PWMB |PWMAB| PWMA
Bit Name
LV LV LV LV LV LV
ox1a BANK 3, R14 Power-On 0 0 0 0 0 0 0 0
X
LVPWM
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie 0 0 P P P P P P
. PWME | PWME
Bit Name
AS LV
Ox15 BANK 3, R15 Power-On 0 0 0 0 0 0 0 0
X
LPWM
S /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 0 0 0 0 P P
. HAC HAB HAA HAC HAB HAA
Bit Name
CHP | CHP CHP NHP | NHP NHP
BANK 3, R16 Power-On 0 0 0 0 0 0 0 0
0x16 COPH
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie 0 P P P 0 P P P
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Address | Bank Name
. CPWM | CPWM | CPWM | CPWM | CPWM | CPWM
Bit Name
CB C BB B AB A
BANK 3, R17 Power-On 0 0 0 0 0 0 0 0
Ox17 COPL
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 P P P P P P
. MHAC | MHAB MHAA MHAC | MHAB MHAA
Bit Name
CHP | CHP | CHP NHP | NHP | NHP
Xl BANK 3, R18 Power-On 0 0 0 0 0 0 0 0
X
MCOPH /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie 0 P P P 0 P P P
Bit N MCPWM| MCPWM [MCPWM|MCPWM|MCPWM| MCPWM
it Name
CB C BB B AB A
0x19 BANK 3, R19 Power-On 0 0 0 0 0 0 0 0
X
MCOPL
co /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie 0 0 P P P P P P
. DEADT | DEADT | DEADT DEADT | DEADT | DEADT
Bit Name
CF BF AF CE BE AE
BANK 3, R1A Power-On 0 0 0 0 0 0 0 0
Ox1A T5DECR
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 P P P 0 P P P
Bit Name T5DE7 | T5DE6 | T5DE5S | T5DE4 | T5DE3 | T5DE2 | TS5DE1 | T5DEO
BANK 3, R1B Power-On 0 0 0 0 0 0 0 0
Ox1B T5DEB | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
. HASAM | HASAM | HASAMP HANRHL|HANRHL|HANRHL
Bit Name HAMTE P2 p1 0 HANRE 5 1 0
BANK 3, R1C Power-On 0 0 0 0 1 0 0 0
0x1C
HACRH | jRESETandWDT | 0 0 0 0 1 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
. HANRP | HANRP |HAER2C
Bit Name RE1 REO oD HACSF | HABSF | HAASF
BANK 3, R1D Power-On 0 0 0 0 0 0 0 0
0x1D
HACRL | RESETandWDT | © 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P 0 0 P P P
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Address | Bank Name Reset Type
. CP1 EIT1 EITO
Bit Name
LVBRK LVBRK | LVBRK
OxLE BANK 3, R1E Power-On 0 0 0 0 0 0 0 0
X
BRKCR1H /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldle P 0 0 0 0 0 P P
. CP1 EIT1 EITO
Bit Name
BRKEN BRKEN | BRKEN
OxLF BANK 3, R1F Power-On 0 0 0 0 0 0 0 0
X
BRKCR1L
c /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P 0 0 0 0 0 P P
. BRK
Bit Name BRKFAC BRKM1 | BRKMO
PWME
0x20 BANK 3, R20 Power-On 0 0 0 0 0 0 0 0
X
BRKCR2H /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 0 0 P 0 P P P
. BRK BRK BRK BRK BRK BRK
Bit Name
PWMCB| PWMC |(PWMBB| PWMB |PWMAB| PWMA
01 BANK 3, R21 Power-On 0 0 0 0 0 0 0 0
X
BRKCR2L /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie 0 0 P P P P P P
Bit N TRAD TRAD | TRAD2 | TRAD2 | TRAD TRAD | TRAD1 | TRAD1
it Name
EN2 TS2 DIR1 DIRO EN1 TS1 DIR1 DIRO
0x22 BANK 3, R22 Power-On 0 0 0 0 0 0 0 0
X
TRADCR /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
. HAEDG
Bit Name EE MTRF |TRAD2F| TRAD1F | COIDF | BRKF BRKS | PWMES
BANK 3, R23 Power-On 0 0 0 0 0 0 0 0
0x23
TSFIH | RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name PWMCS | PWMBS | PWMAS | T6MTF | T6RF | TS5MTF | T5RF
BANK 3, R24 Power-On 0 0 0 0 0 0 0 0
Ox24 TSFIL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle 0 P P P P P P P
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Addre Ba ame Reset Type B Bit 6 B Bit 4 B B B Bit 0
Bit Name IEHC | MTRS COIDS | BRKFS
BANK 3, R25 Power-On 0 0 0 0 0 0 0 0
0x25 SETMAH | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P 0 0 P P 0 0
Bit Name T6MTS | T6RS | TSMTS | T5RS
BANK 3, R26 Power-On 0 0 0 0 0 0 0 0
0x26 SETMIL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldle 0 0 0 0 P P P P
Bit Name MTRR COIDR | BRKFR
BANK 3, R27 Power-On 0 0 0 0 0 0 0 0
ox27 RSTM1H | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie 0 P 0 0 P P 0 0
Bit Name T6MTR | T6RR | TSMTR | T5RR
BANK 3, R28 Power-On 0 0 0 0 0 0 0 0
0x28 RSTMIL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie 0 0 0 0 P P P P
SN TSVAL | T5VAL | TSVAL | TSVAL | T5VAL | TSVAL | TSVAL | TSVAL
I ame
15 14 13 12 11 10 9 8
BANK 3, R2B Power-On 0 0 0 0 0 0 0 0
0x2B T5VALH
/RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name T5VAL7 | TSVALG | TSVALS | T5VAL4 | TSVALS | TSVAL2 | TSVALL | TSVALO
BANK 3, R2C Power-On 0 0 0 0 0 0 0 0
0x2C TSVALL | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name T5PD15| T5PD14 | T5PD13 | T5PD12 | T5PD11| T5PD10| T5PD9 | T5PD8
BANK 3, R2D Power-On 0 0 0 0 0 0 0 0
0x2D T5PDH | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
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Add Ba a R

B 4 B B B B 0
Bit Name T5PD7 | T5PD6 | T5PD5 | T5PD4 | T5PD3 | TS5PD2 | T5PD1 | TSPDO
BANK 3, R2E Power-On 0 0 0 0 0 0 0 0
Ox2E TSPDL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
SN TSACD | T5ACD | T5ACD | T5ACD | TSACD | TSACD | T5ACD | TSACD
] ame
15 14 13 12 11 10 9 8
O0F BANK 3, R2F Power-On 0 0 0 0 0 0 0 0
X
T5ACDH
SAC /RESET andWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name TSACD7| TSACD6| TSACDS | TSACD4 | TSACD3| TSACD2| TSACD1 | TSACDO
BANK 3, R30 Power-On 0 0 0 0 0 0 0 0
0x30 TS5ACDL | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
SN TSBCD | TSBCD | TSBCD | T5BCD | TSBCD | TSBCD | TSBCD | TSBCD
] ame
15 14 13 12 11 10 9 8
031 BANK 3, R31 Power-On 0 0 0 0 0 0 0 0
X
T5BCDH
/RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/idie P P P P P P P P
Bit Name T5BCD7| TSBCD6| TSBCDS | TSBCD4 | TSBCD3| TSBCD2| T5BCD1 | TSBCDO
BANK 3, R32 Power-On 0 0 0 0 0 0 0 0
0x32 T58CDL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
s T5CCD | T5CCD | T5CCD | T5CCD | T5CCD | T5CCD | T5CCD | T5CCD
I ame
15 14 13 12 11 10 9 8
o | BANKS R3S Power-On 0 0 0 0 0 0 0 0
X
T5CCDH
sce /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name T5CCD7| T5CCD6| T5CCD5| T5CCD4 | TSCCD3| T5CCD2 | T5CCD1 | T5CCDo
BANK 3, R34 Power-On 0 0 0 0 0 0 0 0
0x34 T5CCDL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
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Address | Bank Name
Bit Name T5ACD | T5ACD | T5ACD | T5ACD | T5ACD | T5ACD | T5ACD | T5ACD
M15 M14 M13 M12 M11 M10 M9 M8
0x35 Bﬁ;\‘;c:; 535 Power-On 0 0 0 0 0 0 0 0
/RESET and WDT 0 0 0 0 0 0 0 0
e Tl S S P P P
Bit Name T5ACD | TS5ACD | TS5ACD | TSACD | T5ACD | TS5ACD | T5ACD | T5ACD
M7 M6 M5 M4 M3 M2 M1 MO
0x36 B?;\‘:;D,SSG Power-On 0 0 0 0 0 0 0 0
/RESET and WDT 0 0 0 0 0 0 0 0
el B S S P P S
Bit Name T5BCD | T5BCD | T5BCD | T5BCD | T5BCD | T5BCD | T5BCD | T5BCD
M15 M14 M13 M12 M11 M10 M9 M8
0x37 B_?;\IBKCf; 537 Power-On 0 0 0 0 0 0 0 0
/RESET and WDT 0 0 0 0 0 0 0 0
Tl N N R S e
Bit Name T5BCD | T5BCD | T5BCD | T5BCD | T5BCD | T5BCD | T5BCD | T5BCD
M7 M6 M5 M4 M3 M2 M1 MO
0x38 B?g‘;c?l’:);fs Power-On 0 0 0 0 0 0 0 0
/RESET and WDT 0 0 0 0 0 0 0 0
e Tl N N N R S e
Bit Name T5CCD | T5CCD | T5CCD | T5CCD | T5CCD | T5CCD | T5CCD | T5CCD
M15 M14 M13 M12 M11 M10 M9 M8
0x39 B::CKC?Sl\jjg Power-On 0 0 0 0 0 0 0 0
/RESET and WDT 0 0 0 0 0 0 0 0
T S S P P P N
Bit Name T5CCD | T5CCD | T5CCD | T5CCD | T5CCD | T5CCD | T5CCD | T5CCD
M7 M6 M5 M4 M3 M2 M1 MO
OX3A B?ggciy);ip\ Power-On 0 0 0 0 0 0 0 0
/RESET and WDT 0 0 0 0 0 0 0 0
mesien | o | e | e | s | | e | e |’
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Address | Bank Name ‘ Reset Type | Bit 7 ‘ Bit 6 ‘ Bit5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
Bit N TRAD1 | TRAD1 | TRAD1 | TRAD1 | TRAD1 | TRAD1 | TRAD1 | TRAD1
it Name
V15 V14 V13 V12 V11 V10 V9 V8
O3B BANK 3, R3B Power-On 0 0 0 0 0 0 0 0
X
TRAD1VH
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit N TRAD1 | TRAD1 | TRAD1 | TRAD1 | TRAD1 | TRAD1 | TRAD1 | TRAD1
it Name
V7 V6 V5 V4 V3 V2 Vi VO
BANK 3, R3C Power-On 0 0 0 0 0 0 0 0
OSC | TRADIVL
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit N TRAD2 | TRAD2 | TRAD2 | TRAD2 | TRAD2 | TRAD2 | TRAD2 | TRAD2
it Name
V15 V14 V13 V12 V11 V10 V9 V8
0x3D BANK 3, R3D Power-On 0 0 0 0 0 0 0 0
X
TRAD2VH
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit N TRAD2 | TRAD2 | TRAD2 | TRAD2 | TRAD2 | TRAD2 | TRAD2 | TRAD2
it Name
A4 V6 V5 V4 V3 V2 V1 VO
OxGE BANK 3, R3E Power-On 0 0 0 0 0 0 0 0
X
TRAD2VL /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
_ T6VAL | T6VAL | TevaL1l| T6VAL | T6VAL | T6VAL | T6VAL | T6VAL
Bit Name
15 14 3 12 11 10 9 8
Ox3E BANK 3, R3F Power-On 0 0 0 0 0 0 0 0
X
T6VALH
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name T6VAL7 | T6BVALG | T6BVALS | T6VAL4 | T6BVAL3 | T6BVAL2 | T6BVALL | T6VALO
BANK 3, R40 Power-On 0 0 0 0 0 0 0 0
0x40 T6VALL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit Name T6PD15 | T6PD14 | T6PD13 | T6PD12 | T6PD11 | T6PD10| T6PD9 | T6PD8
BANK 3, R41 Power-On 0 0 0 0 0 0 0 0
Oxa1 T6PDH | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
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Addre Ba ame Reset Type B Bit 6 B Bit 4 B B B Bit O
Bit Name T6PD7 | T6PD6 | T6PD5 | T6PD4 | T6PD3 | T6PD2 | T6PD1 | T6PDO
BANK 3, R42 Power-On 0 0 0 0 0 0 0 0
0x42 T6PDL | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name T6CD15| T6CD14 | T6CD13| T6CD12 | T6CD11 | T6CD10| T6CD9 | T6CD8
BANK 3, R43 Power-On 0 0 0 0 0 0 0 0
0x43 T6CDH | /RESETandWDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit Name T6CD7 | T6CD6 | T6CD5 | T6CD4 | T6CD3 | T6CD2 | T6CD1 | T6CDO
BANK 3, R44 Power-On 0 0 0 0 0 0 0 0
0xa4 T6CDL | /RESETand WDT | 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
Bit N T6CD T6CD T6CD T6CD T6CD T6CD T6CD T6CD
it Name
M15 M14 M13 M12 M1l M10 M9 M8
Oxd5 BANK 3, R43 Power-On 0 0 0 0 0 0 0 0
X:
T6CDMH
6C /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
Bit N T6CD T6CD T6CD T6CD T6CD T6CD T6CD T6CD
| ame
M7 M6 M5 M4 M3 M2 M1 MO
Oxd6 BANK 3, R44 Power-On 0 0 0 0 0 0 0 0
X:
T6CDML
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
. T5PDM |T5ONEM
Bit Name SE SE IRT5CSF| IRT5BSF |IRT5ASF| IFT5CSF|IFT5BSF| IFT5ASF
BANK 3, R4C Power-On 0 0 0 0 0 0 0 0
0xac SFR9
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
. HACO | HAERR | T6PDM
Bit Name MTRSF | BRKSF |HAEGSF IRT6SF | IFT6SF
SF SF SF
BANK 3, R4D Power-On 0 0 0 0 0 0 0 0
0x4D SFR10
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
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Address | Bank Name ‘ Reset Type | Bit 7 ‘ Bit 6 ‘ Bit5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
. T5PDM |TSONEM
Bit Name - = IRT5CIE| IRTSBIE | IRTSAIE | IFTS5CIE | IFT5BIE | IFT5AIE
BANK 3, R4E Power-On 0 0 0 0 0 0 0 0
Ox4E IMR9
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/Idle P P P P P P P P
. HACO | HAERR | T6PDM
Bit Name MTRIE | BRKIE [ HAEGIE IRT6IE | IFT6IE
IE IE IE
BANK 3, R4F Power-On 0 0 0 0 0 0 0 0
Ox4F IMR10
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from
Sleep/ldie P P P P P P P P
U: Unknown or don'’t care.
P: Previous value before reset.
C: Same as Code option
t: Check Table 6
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6.6

Interrupt

The EM88F794N has 31 interrupts (7 external, 24 internal) as listed below:

w

Interrupt Source Enable Condition Int. Flag V(I;rc‘:tt.or Priority
Internal/External Reset - - 0 High 0

External INT ENI + EXIEO=1 EXSFO 2 27

ENI + EXIE1=1 EXSF1

ENI + P5ICIE=1 P5ICSF
External Pin Change ENI + P6ICIE=1 P6ICSF 4 28

ENI + P7ICIE=1 P7ICSF
Internal LvD ENI+LVDEN & LVDIE=1 LVDSF 8 29
External Comparator1 ENI+CMP1IE=1 CMP1SF A 17
External Comparator2 ENI+CMP2IE=1 CMP2SF E 18
Internal AD ENI + ADIE=1 ADSF 10 12
External System hold ENI+SHIE SHSF 3A 21
Internal MTR ENI+MTRIE=1 MTRSF 3C 22
Internal BRK ENI+BRKIE=1 BRKSF 3E 16
Internal HAEG ENI+HAEGIE=1 HAEGSF 40 11
Internal T5PDM ENI + TSPDMIE=1 T5PDMSF 42 1
Internal T50NEM ENI + TSONEMIE=1 T50ONEMSF 44 2
Internal IRT5A ENI + IRT5AIE=1 IRT5ASF 46 3
Internal IRT5B ENI + IRT5BIE=1 IRTS5BSF 48 4
Internal IRT5C ENI + IRT5CIE=1 IRT5CSF 4A 5
Internal IFT5A ENI + IFT5AIE=1 IFT5ASF 4C 6
Internal IFT5B ENI + IFT5BIE=1 IFT5BSF 4E 7
Internal IFT5C ENI + IFT5CIE=1 IFT5CSF 50 8
Internal HAERR ENI + HAERRIE=1 HAERRSF 52 9
Internal HACO ENI + HACOIE=1 HACOSF 54 10
Internal T6PDM T6PDMIE=1 T6PDMSF 56 13
Internal IRT6 ENI + IRT6IE=1 IRT6SF 58 14
Internal IFT6 ENI + IFT6IE=1 IFT6SF 5A 15
Internal TM1 ENI + TM1IE=1 TM1SF 5C 26
Internal TM2 ENI + TM2IE=1 TM2SF 5E 25
Internal TM3 ENI + TM3IE=1 TM3SF 60 24
Internal TM4 ENI + TM4IE=1 TM4SF 62 23

Bank 0 R14~R19, Bank 2 R43, Bank 3 R4C and R4D are the interrupt status registers
that record the interrupt requests in the relative flags/bits. Bank 0 R1B~R20, Bank2
R45, Bank 3 R4E and R4F is the interrupt mask register. The global interrupt is enabled

by the ENI instruction and is disabled by the DISI instruction. When one of the

interrupts (enabled) occurs, the next instruction will be fetched from individual address.
The interrupt flag bit must be cleared by instructions before leaving the interrupt service

routine and before interrupts are enabled to avoid recursive interrupts.
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The flag (except ICSF bit delete) in the Interrupt Status Register is set regardless of the
status of its mask bit or the execution of ENI. The RETI instruction ends the interrupt
routine and enables the global interrupt (the execution of ENI).

External interrupt is equipped with digital noise rejection circuit (input pulse less than 4
system clocks time is eliminated as noise). When an interrupt (Falling edge) is
generated by the External interrupt (when enabled), the next instruction will be fetched
from Address 002H.

Before the interrupt subroutine is executed, the contents of ACC and the R3 (Bit 0~Bit 6)
and R4 register will be saved by hardware. If another interrupt occurs, the ACC, R3 (Bit
0~Bit 6) and R4 will be replaced by the new interrupt. After the interrupt service routine is
finished, ACC,R1, R3 (Bit 0~Bit 6) and R4 will be pushed back.

VDD
L p PR g 44‘ > - IRQN
/IRQN CLK : ] INT
cL QT RFRD IRQM
ISR
ENI/DISI
m Q PR D 10D
— CLKG——
—Q IOCFWR
IMR
/RESET T
[~
IOCFRD
L RFWR
Figure 6-10 Interrupt Input Circuit
Interrupt
Interrupt Source Occurs
j—> ACC ———————m» STACKACC
ENI/DISI
R1 STACK R1
o RETI
R3(Bit6~Bit0) |& STACK R3
R4 STACK R4
Figure 6-11 Interrupt Backup Diagram
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6.7 A/D Converter

R_BA | Addr. Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit O
NK SS
CKR2 CKR1 CKRO | ADRUN ADP ADOM SHS1 SHSO0
Bank 0| 0x3E | ADCR1
R/W R/W R/W R/W R/W R/W R/W R/W
VPIS2 ADIM | ADCMS | VPIS1 VPISO | VREFP
Bank 0| 0x3F | ADCR2
R/W R/W R/W R/W R/W R/W
ADIS3 ADIS2 ADIS1 ADIS0
Bank 0| 0x40 | ADISR
R/W R/W R/W RW
ADE?7 ADE6 ADES5 ADE4 ADE3 ADE2 ADE1 ADE?7
Bank 0| 0x41 | ADER1
R/W R/W R/W R/W R/W R/W R/W R/W
ADD7 ADD6 ADD5 ADD4 ADD3 ADD2 ADD1 ADDO
Bank 0| 0x43 | ADDL
RW R/W RW RW R/W R/W R/W RW
ADD15 | ADD14 | ADD13 | ADD12 | ADD11 | ADD10 | ADD9 ADD8
Bank 0| 0x44 | ADDH
R R R R R R R R
ADCD7 | ADCD6 | ADCD5 | ADCD4 | ADCD3 | ADCD2 | ADCD1 | ADCDO
Bank 0| 0x45 | ADCVL
R R R R R R R R
ADCD15 | ADCD14 | ADCD13 | ADCD12 | ADCD11 | ADCD10 | ADCD9 | ADCD8
Bank 0| 0x46 |ADCVH
R/W R/W R/W R/W R/W R/W R/W R/W
ADBF ADBF ADBF ADBF ADBF ADBF
ADCON STPMK
Bank 0| 0x47 BUF EN OVR INT PTR2 PTR1 PTRO
RW R/W RW RW R/W R/W RW
ADWK
Bank 0| 0x10 |WUCR2
R/W
ADSF
Bank 0| 0x14 | SFR1
R/W
ADIE
Bank 0| 0x1B | IMR1
RW
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Y% VDD PowerDet.
_  » VDD
'VREFP
} > > X Am . . Power Down
[ E (Successive Approximation)
| | 5 __ Start to Convert
| K B
1 ! 2 5
I | 8. Fsub__|
| T P |
| } Fmain/4_|
! Fmain/6 |
| _ Fuins | MUX
‘ % - iy
ADO > Fmain/32 |
Fmain/64 |
T | A A Y YYYYVYYYYYYY
7-0 | | 3~0 | |7|6 5| 4 4 |11|10|9|8|7 6|5|4|3|2|1|0| 4 3 1
A A
ADERI ADIS ADCRI ISR IMR ADDH ADDL ADCR1 ADCR2
\i
| DATA BUS |

Figure 6-12 AD Converter

This is a 12-bit successive approximation register analog to digital converter (SAR
ADC). There are two reference voltages for SAR ADC. The positive reference voltage
can select internal AVDD, internal voltage sources or external input pin by setting the
VREFP and VPIS [2:0] bits in ADCR2. Connecting to external positive reference
voltage provides more accuracy than using internal AVDD.

6.7.1 ADC Data Register

When the AD conversion is completed, the result is loaded to the ADDH and ADDL.
And the ADSF is set if ADIE is enabled.

6.7.2 A/D Sampling Time

The accuracy, linearity, and speed of the successive approximation AD converter are
dependent on the properties of the ADC. The source impedance and the internal
sampling impedance directly affect the time required to charge the sample and hold
capacitor. The application program controls the length of the sample time to meet the
specified accuracy. Generally speaking, the program should wait for 4 ys for each kilo
ohms of the analog source impedance and at least 4 s for the low-impedance source.
The maximum recommended impedance for the analog source is 10KQ at VDD = 5V.
After the analog input channel is selected; this acquisition time must be done before AD
conversion can be started.
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6.7.3 A/D Conversion Time

w

CKRJ[2:0] selects the conversion time (Tcr) in terms of instruction cycles. This allows
the MCU to run at maximum frequency without sacrificing accuracy of AD conversion.
For the EM88F794N, the conversion time per bit is about 0.5 ps. The following table
shows the relationship between Tct and the maximum operating frequencies.

Max. System Max. System Max. System
Operation Operation Operation
Frequency in Frequency in Frequency in
3~3.8V 3.8~4.5V 4.5~5.5V
000 Frirc/16 20 MHz 28 MHz 32 MHz
001 FHirc/8 20 MHz 28 MHz 32 MHz
010 Frirc/4 - - 20 MHz
Normal 011 Frirc/2 - - -
Mode 100 FHirc/64 20 MHz 28 MHz 32 MHz
101 Frirc/32 20 MHz 28 MHz 32 MHz
110 FHirRc/6 - 20 MHz 32 MHz
111 Fsub Fs Fs Fs
Green Fs Fs
Mode XXX Fsub Fs

6.7.4 ADC Operation during Sleep Mode

In order to obtain a more accurate ADC value and reduce power consumption, the AD
conversion remains operational during sleep mode. As the SLEP instruction is
executed, all the MCU operations will stop except for the Oscillator, TM1~TM4, PWM

timers and AD conversion.

The ADC Conversion is considered completed as determined by:

1.
2.
3.

The ADRUN bit is cleared to “0”.
The ADSF bit is set to “1”.

The ADWK bit is set to “1”. Wakes up from ADC conversion (where it remains in

operation during sleep mode).

“DISI” instruction is executed.

executed.

. Wake up and execution of the next instruction if the ADIE bit is enabled and the

Wake up and enters into Interrupt vector if the ADIE bit is enabled and the “ENI”
instruction is executed.

Enters into an Interrupt vector if the ADIE bit is enabled and the “ENI” instruction is

The results are fed into the ADDL and ADDH registers when the conversion is
completed. If the ADWK is enabled, the device will wake up. Otherwise, the AD

conversion will be shut off, no matter what the status of the ADP bit is.
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6.7.5 Programming Process/Considerations
Follow these steps to obtain data from the ADC:

1.  Write to the six bits (ADE[5:0]) on the ADER1 register to define the characteristics
of P57, P62, P66~P67 and P70~P71 (digital I/O, analog channels, or voltage
reference pin)

2. Write to the ADCON register to configure the AD module:
a) Select the ADC input channel (ADIS[3:0])
b) Define the AD conversion clock rate (CKR[2:0])
c) Select the VREFP input source of the ADC
d) Set the ADP bit to 1 to begin sampling

Set the ADWK bit, if the wake-up function is employed

Set the ADIE bit, if the interrupt function is employed
Write “ENI” instruction, if the interrupt function is employed
Set the ADRUN bit to 1

Write “SLEP” instruction or Polling.

© N o 0 A~ w

Wait for wake-up or for the ADRUN bit to be cleared to “0”, status flag (ADSF) is
set “1” or ADC interrupt occurs.

9. Read the ADDL and ADDH conversion data registers. If the ADC input channel
changes at this time, the ADDL and ADDH values can be cleared to ‘0’.

10. Clear the status flag (ADSF).

11. For next conversion, go to Step 1 or Step 2 as required. At least two Tcr is
required before the next acquisition starts.

NOTE
In order to obtain accurate values, it is necessary to avoid any data transition on the
I/O pins during AD conversion

6.7.6 Buffer Mode Programming Process/Considerations

1. There are eight buffers. Every buffer is following its corresponding ADIS and
STPMK. ADIS and STPMK for every buffer must be accessed by ADBFPTR.

2.  Following are basic procedures for using buffer mode and single mode
A. The bit ADBFEN is set to “1”.

B. Set ADIS and STPMK for every buffer with ADBFPTR. STPMK=0 means
ADC will work and result of conversion data will be stored in this buffer.
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C. After setting ADRUN, ADBFPTR will be reset.

D. If STPMK of buffer (x: ADBFPTR) is cleared to 0, ADC will start to convert
with the channel set by ADIS and conversion data will be stored in buffer
(x: ADBFPTR). Then, ADBFPTR= ADBFPTR+1(automatically by
hardware).

E. If STPMK of buffer (x: ADBFPTR) is cleared to 0, the actions would be the
same as above procedure. If STPMK of eight buffers are all cleared to 0,
the interrupt will be triggered (if corresponding interrupt is enabled) after
eight consecutive ADC conversions.

F. If STPMK of buffer (x: ADBFPTR) is set to 1(stop mark), ADC will stop
working and interrupt will be triggered (if corresponding interrupt is
enabled).

Fo

=

buffer and continuous mode, the procedures are:

A. Procedure 2-A to 2-F (like above procedures). Then, ADBFPTR will be
reset.

B. Repeat procedure 3-A until ADRUN is set by software.
Compare mode can’t be used in buffer mode.

The buffers (Buffers 0~7) are read at corresponding interrupt event is
suggested. Or ADBFOVR will be set. ADBFOVR=1 means any of buffers is
overwritten (not read).

In buffer mode and single mode, setting ADRUN will let ADC start to work.
Then, ADC will keep working until STPMK of the buffer is set tol. Therefore,
ADRUN is cleared to 0 by hardware. But In buffer mode and continuous mode,
setting ADRUN will also let ADC start to work. And ADC will keep working until
ADRUN is cleared by software.

When ADC buffer is disabled, ADBFPTR is always equal to 0 and ADC is used
to common AD conversion.

142

Product Specification (V1.0) 04.09.2018
(This specification is subject to change without prior notice)



EM88F794N

8-Bit Microcontroller

Buffer 0
ADBFPTR[2:0] | SIPMK | ADIS | | Data Buffer DataBu'?fle?rC Registerj
| L) (" ADispo] )
i ( stk )
Buffer 6
Buffer 7
STPMK | ADIS | | Data Buffer

Figure 6-13 Block Diagram of ADC Buffer Mode

NOTE
In order to obtain accurate values, it is necessary to avoid any data transition on the
I/O pins during AD conversion

6.7.7 Programming Process for Detecting Internal VDD

VDD is detected within the operation, as described in the previous section. The
difference is that before starting the ADC conversion, the first detection of VDD is
ready. Therefore in Detecting VDD:

It should be noted that before starting the AD conversion operation, the channel has to
be switched to 1/2VDD channel, the voltage divider needs to start before AD can be
converted. Several points to note is that, precise conversion values can be added in
the VDD Pin capacitance. Taking the average of more than two conversions or the last
few strokes of data can help increasing the reliability of the data.

Generally before VDD is detected, the channel should not be switched to 1/2VDD, as it
has always been a DC current consumption. Instead, it must be switched to another
channel analog multiplexer, and it will be shut out of the resistor divider.
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External
Volt. Ref,

vDD
\ A
Analog
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% VDD
Ref. In

12 bits To
ADC Kernel

Figure 6-14 ADC and VDD Detection Block Diagram
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@Eﬂ

R_BANK | Address

6.8 Timer

There are four Timers in the EM88F794N. TM1 ~ TM4 are 16 bits up-counter.

TM1S | TMIRC |TM1SS1 TM1FF [TM1MOS| TM1IS1 | TM1IS0
Bank2 | 0x05 |TM1CR1
R/W R/W R/W R/W R R/W RW R/W
TM1M2 | TM1M1 | TMIMO [ TM1SS0|TM1CK3|TM1CK2|TM1CK1|TM1CKO
Bank2 | 0x06 |TM1CR2
R/W R/W R/W R/W R/W R/W RW R/W
TM1DB | TM1DB | TM1DB | TM1DB | TM1DB | TM1DB | TM1DB | TM1DB
Bank2 | 0x07 |TM1DBH| 15 14 13 12 11 10 9 8
R/W R/W R/W RW R/W R/W RW R/W
TM1DB7|TM1DB6 | TM1DB5|TM1DB4 | TM1DB3 | TM1DB2 | TM1DB1|TM1DBO0
Bank2 | 0x08 |TM1DBL
R/W R/W R/W RW R/W R/W RW R/W
TM1DA | TM1DA | TM1DA | TM1DA | TM1DA | TM1DA | TM1DA | TM1DA
Bank2 | 0x09 |TM1DAH| 15 14 13 12 11 10 9 8
R/W R/W R/W R/W R/W R/W RW R/W
TM1DA7 |TM1DA6 | TM1DA5 | TM1DA4 | TM1DA3 | TM1DA2 | TM1DA1|TM1DAO
Bank2 | Ox0A |TM1DAL
R/W R/W R/W RW R/W R/W RW R/W
TM2S | TM2RC | TM2SS1 TM2FF [TM2MOS| TM2IS1 | TM2IS0
Bank2 | 0x0B |TM2CR1
R/W R/W R/W RW R R/W RW R/W
TM2M2 | TM2M1 | TM2MO | TM2SS0|TM2CK3 |[TM2CK2| TM2CK1 | TM2CKO0
Bank2 | 0x0C |TM2CR2
R/W R/W R/W R/W R/W R/W RW R/W
TM2DB15TM2DB14TM2DB13TM2DB12TM2DB11TM2DB10 TM2DB9 | TM2DB8
Bank2 | 0xOD |TM2DBH
R/W R/W R/W RW R/W R/W RW R/W
TM2DB7 | TM2DB6 | TM2DB5 | TM2DB4 | TM2DB3 | TM2DB2 | TM2DB1|TM2DB0
Bank2 | OxO0E |TM2DBL
R/W R/W R/W RW R/W R/W RW R/W
TM2DA | TM2DA | TM2DA | TM2DA | TM2DA | TM2DA | TM2DA | TM2DA
Bank2 | OxOF |TM2DAH| 15 14 13 12 11 10 9 8
R/W R/W R/W R/W R/W R/W RIW R/W
TM2DA7 | TM2DA6 | TM2DA5 | TM2DA4 | TM2DA3 | TM2DA2 [ TM2DA1 | TM2DA0
Bank2 | O0x10 |TM2DAL
R/W R/W R/W R/W R/W R/W RW R/W
TM3S | TM3RC |TM3SS1 TM3FF [TM3MOS| TM3IS1 | TM3IS0
Bank2 | 0x11 |TM3CR1
R/W R/W R/W RW R R/W RIW R/W
TM3M2 | TM3M1 | TM3MO | TM3SS0 | TM3CK3 |TM3CK2| TM3CK1 | TM3CKO0
Bank2 | 0x12 |TM3CR2
R/W R/W R/W RW R/W R/W RIW R/W
TM3DB | TM3DB | TM3DB | TM3DB | TM3DB | TM3DB | TM3DB | TM3DB
Bank2 | 0x13 |TM3DBH| 15 14 13 12 11 10 9 8
R/W R/W R/W RW R/W R/W RW R/W
TM3DB7 | TM3DB6 | TM3DB5|TM3DB4 | TM3DB3 | TM3DB2 | TM3DB1|TM3DB0
Bank2 | 0x14 |TM3DBL
R/W R/W R/W RW R/W R/W RIW R/W
TM3DA | TM3DA | TM3DA | TM3DA | TM3DA | TM3DA | TM3DA | TM3DA
Bank2 | 0x15 |TM3DAH 15 14 13 12 11 10 9 8
R/W R/W R/W R/W R/W R/W RW R/W
TM3DA7 | TM3DA6 | TM3DA5 | TM3DA4 | TM3DA3 | TM3DA2 | TM3DA1|TM3DAO0
Bank2 | 0x16 |TM3DAL
R/W R/W R/W R/W R/W R/W RW R/W
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TM4S | TM4RC | TM4SS1 TM4FF [TM4MOS| TM4IS1 | TM4ISO0
RW R/W R/W R/W R RW R/W RW

Bank 2 0x17 | TM4CR1

TM4M2 | TM4M1 | TM4MO | TM4SS0 | TM4CK3 | TM4CK2| TM4CK1| TM4CKO
RW R/W R/W R/W RW RW R/W RW

Bank 2 0x18 | TM4CR2

TM4DB | TM4DB | TM4DB | TM4DB | TM4DB | TM4DB | TM4DB | TM4DB
Bank 2 0x19 |TM4DBH 15 14 13 12 11 10 9 8
R/W R/W R/W R/W R/W R/W RW R/W

TM4DB7 | TM4DB6 | TM4DB5 | TM4DB4 | TM4DB3 | TM4DB2 | TM4DB1 | TM4DB0
RW R/W R/W R/W RW RW R/W RW

Bank 2 O0x1A |TM4DBL

TM4DA | TM4DA | TM4DA | TM4DA | TM4DA | TM4DA | TM4DA | TM4DA
Bank2 | 0x1B |TM4DAH| 15 14 13 12 1 10 9 8
R/W R/W R/W R/W R/W R/W RW R/W
TM4DA7 | TM4DA6 | TM4DA5 | TM4DA4| TM4DA3 | TM4DA2 | TM4DA1 | TM4DAO
R/W R/W R/W R/W R/W R/W R/W R/W
TM4DBSF TM4SF | TM3SF | TM2SF | TM1SF
F F F F F
TM4IE | TM3IE | TM2IE | TM1IE
R/W R/W R/W R/W

Bank 2 0x1C | TM4DAL

Bank 2 0x43 SFR7

Bank 2 0x45 IMR7

6.8.1 Timer/Counter mode

TMxM2~0
TMxM2~0=timer/counter mode

TMx Pin }X‘ _I
> M
frrc/2™® MUX + clear
H - 16-bit up counter [
H >
H »
frire/2° H
A TMXS
TMxCK L
Comparatg .
TMx
4 interrupt

TMXCR TMxDB TMxDA
J T Data Bus

Figure 6-15 Timer/Counter Modes

In Timer/Counter mode, counting up is performed using internal clock or TMx pin.
When the contents of up-counter are matched the TMxDA, then interrupt is generated
and counter is cleared. Counting up resumes after the counter is cleared. The current
contents of up-counter are loaded into TMxDB by setting TMxRC to “1”.
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Internal clock
Up-counter o X1 X 2X3X4X5X X3 n2Xn1XnXoK 1 X 2 X 3

TMxDA X

n

TMXx interrupt

match j counter clear

Up-counter

Y

(L X ROK_1 X2 X3

TMxDA X n

TMXx interrupt

match & j counter clear

|

Figure 6-16 Timer/Counter Mode Waveforms

6.8.2 Window Mode

TMx pin IZ

firc/2'®

—_—
MUX

fiirc/2°

Window

clear

16-bit up counter [«

TMxCK

VHVV[‘

TMxS

TMxCR

[ Comparatop TMx interrupt

TMxDA

i\

Data Bus
>

Figure 6-17 Window Mode

In Window mode, countering up is performed on rising edge of the pulse that is logical
AND of an internal clock and the TMx pin (window pulse). When the contents of
up-counter match the TMxDA, an interrupt is generated and counter is cleared. The
frequency (window pulse) must be slower than the selected internal clock.
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TMx pin

Internal clock

Up-counter 0 X1 X 2 X_5Xn3)X n2 (n-1XnhoX_1 X 2 X_3

TMXDA X n |

match & j counter clear

TMXx interrupt H

Figure 6-18 Window Mode Waveforms

6.8.3 Capture Mode

Rising __Inhibit §
Edge > Capture :D ! @-»
detector | control TMx
Faliing 1 interrupt
TMxM2~0=010
TMx pin
Overflow
- 16-bit up counter
i MUX
frirc/2°
A TMxS
TMxCK
CAP
4
Capture|
Capture
TMxCR2 TMxDB TMxDA — (

< l l Data B;s

Figure 6-19 Capture Mode

In Capture mode, the pulse width, period and duty of the TMx input pin are measured in
this mode, which can be used to decoding the remote control signal. The counter is free
running by the internal clock. On the rising (falling) edge of TMx pin , the contents of
counter is loaded into TMxDA, then the counter is cleared and interrupt is generated.
On the falling (rising) edge of TMx pin, the contents of counter are loaded into TMxDB.
At this time, the counter is still countering.
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Once the next rising edge of TMx pin is triggered, the contents of counter are loaded
into TMxDA, the counter is cleared and interrupt is generated again. If overflow before
the edge is detected, the OXFFFF is loaded into TMxDA and the overflow interrupt is
generated. During interrupt processing, it can be determined whether or not there is an
overflow by checking whether or not the TMxDA value is OxFFFF. After an interrupt
(capture to TMxDA or overflow detection) is generated, capture and overflow detection
are halted until TMxDA is read out.

source cock | [ [T UU UL UTUUUUUULL
up-counter _k-2 Xk-XOX X Xm X mxn+ X Xn-DXX X 2 X 3 X XFEXEHX 1 X 2X 2D

\ \
TMX pin input \ S X/ u L S
Xn

TMxDA XK | \ X FFFF (overflow)
N2 N
TMxDB Xm X _FFFE
capture t overflow
TMx interrupt H |_| i H
TMxDA Read |_| |_| |_|—

Figure 6-20 (a) Capture Mode Waveform
TM4 Capture Mode

TM4DBSF, another flag of TM4, is used in capture mode. On the rising (falling) edge of
TM4 pin, TM4SF is set as one, the contents of counter are loaded into TM4DA, then the
counter is cleared and an interrupt is generated. On the falling (rising) edge of TM4 pin,
TM4DBSEF is set as one, the contents of counter are loaded into TM4DB. At the same
time, the counter is still countering. Once the next rising edge of TM4 pin triggers, the
contents of counter are loaded into TM4DA, the counter is cleared and the interrupt is
generated again.

When a new interrupt is generated, the new capture value will overwrite the TM4DA or

| | | |
sourcediock [ 1L, MU LM LML LT, L
| | | |
| | | |
Counter rester )P ) oy e o . -~ e e e Y e 7 -/ ey e
| | |

TMx Pin Input 1 } ! i | I
TMxDA i )‘( 2001 i * 1003 i
TMxDB % | )K | FF " orF
| | | | |
TMX Interrupt } ﬁ h ﬁ ﬁ
TMxDAH Read i [
TMxDAL Read ! ]
TMXDBH Read | M
TMxDBL Read i ]
TM4DB, whether old data in TM4DA and TM4DB is read out or not.
Figure 6-20 (b) Capture Mode Waveform (only for Timer 4)
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6.8.4 Programmable Divider Output Mode and Pulse Width
Modulation Mode

frrc/2'®

I p—
firc/2°

TMxCK2~0

L

4

TMxFF

TMxM2~0=101 [—l
" |

- TMx interrupt

A |

FIF

i clear

’—> 16-bit up counter

™

PWMx,PDOX pin

toggle

match

Comparatop

match

TMxCR

> Comparatg)

[ TMxDA_buffer2

[ T™MxDB_buffer2

£ 5

[ TMxDA_buffert | [ TMxDB_buffer1 |
A write TMxDAJD] A

[ TMxXDA | [ TMxDB |

—>

Data Bus
A -

—
A

A

Figure 6-21 PWM/PDO Mode
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6.8.5 PDO

In Programmable Divider Output (PDO) mode, counting up is performed using internal
clock. The contents of TMxDA are compared with the contents of up-counter. The F/F
output is toggled and the counter is cleared each time a match is found. The F/F output
is inverted and output to PDO pin. This mode can generate 50% duty pulse output. The

PDO pin is initialized to “0” during reset. A TMx interrupt is generated each time the
PDO output is toggled.

source clock
up-counter 0 X1 X2 X3 X_Xn-XXX 2 X 2 X 3 X QXn-pXXX 1 X 2 X3 X_XnIXXX 1 X 2
TMxDA X

PDO pin
(TMXFF = 0) ] | |

PDO pin
(TMXFF = 1) 1 |

L
|

TMXx interrupt |_| |_| |_|

Figure 6-22 PDO Mode Waveform
6.8.6 PWM

In Pulse Width Modulation (PWM) Output mode, counting up is performed using the
internal clock with prescaler. The Duty of PWMx control by TMxDB, and the period of
PWMx control by TMxDA. The pulse at the PWMXx pin is held to high level as long as
TMxS=1 or timerx matches TMxDA, while the pulse is held to low level as long as timer
matches TMxDB. Once TMxFF is set to 1, the signal of PWMx is inverted. A TMx
interrupt is generated and defined by TMxIS. On the other hand, the TMxDA and
TMxDB can be written anytime, but the data of TMxDA and TMxDB are latched only at

writing TMxDA[O]. Therefore, the new duty and new period of PWM appear at the PMW
pin at the last period—match.

source clock

up-counter
duty X )I( P
iod- duty-mat - .
duty-match period malChWn'ting dmyregigtteyrm o period-matd duty-match period-match
period X m X q
Wiiting period register
PWM —|—|:|—|:|—,—
n P
. |_| m+1 ﬂ g+l
TMx interrupt |_

Figure 6-23 PWM Mode Waveform
6.8.7 Buzzer Mode

TMx pin output the clock after dividing the frequency
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6.9 PWM for Motor Control

Composite
Mapping
Timer 5 ; > i PWM
16-Bits > (Co?#gre)_’ D((e:agmerI(r)le | Comg:fr:tt(reolIDWM > Output 1= PWMXx
Up/Down Control
Counter
INTX Brake
Compare CxOUT —p| Control
Value |——» ADC Trigger
(TRADV) ¢
PWM
- Output [—» PWME
Timer 6 .| Duty Control
16-Bits (Compare)
Up
Counter Capture PWMxx: PWMA~PWMCB
T T HAX:HAA~HAC
INTX:INTO~INT1
PWME HAx CxOUT:C10UT~C20UT

Figure 6-24 PWM for Motor Control Block Diagram

Timer 5 and Timer 6 are two 16-bit timers to be used as PWM control for motor. The features of
Timer 5 and Timer 6 are described below. The block diagram of Timer 5 and Timer 6 are also
shown in Figure 6-24. No matter what mode Timer 5 and Timer 6 operate in, TxRF flag must be
equal to a high level first.

Features of Timer 5:
. Three channels with 6 outputs: PWMA/PWMAB ~ PWMC/PWMCB
. 16-bit resolution with selectable pre-scalar
. Dead-time control for each channel

. Operation mode: Normal PWM output mode/Phase correct PWM output mode

. Support brake PWM control
. Channel A~C : PWM output mode (supports composite PWM)

1

2

3

4

5. Support single pulse mode
6

7

8. Trigger ADC function

Features of Timer 6:

1. One channel with one output : PWME

2. 16-bit resolution with selectable pre-scalar

3. Only Normal PWM output mode

4. Synchronized to Timer 5

5. Support single pulse mode

6. Support Brake PWM control

7. Channel E : PWM output mode/Capture mode
8. Trigger ADC function
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6.9.1 Normal PWM Output Mode

Timer 5/ Timer 6 is up-counter in this mode. In single pulse mode, Timer5/Timer6 starts to count
from zero once T5RF/T6RF=1. When counting value of Timer5/Timer6 is equal to TSPD/T6PD,
the counting value of Timer5/Timer6 would be reset to zero and Timer5/Timer6 would stop
counting. However, if the timer operates in continuous mode, the timer would count from zero to
T5PD/T6PD consecutively and not stop as TSRF/T6RF=0. Therefore, the corresponding PWM
waveforms are as shown in Figure 6-25, Figure 6-26, Figure 6-27 and Figure 6-28.

TXRF J I—
n-1
Timer x i - 0
0 0
TxyCD m m
TxPD n n
Duty o _ Duty
Period
PWMyS
PWMy (PWMyAS=0) _I ) - ) —.
(PWMyLVZO) passive active passive active passive
PWMy1B (PWMy1BAS =0) )
(PWMy1BLV=1) passive) active passive active passive
IRTxySF IRQ |_| |_|
TXPDMSF IRQ [
x: 5,6 ...AS =0 : Duty -> active; ...LV =0 : low active
y:AB,C.E ...AS =1: Duty -> passive; ...LV =1: high active
yl1:AB,C xy: 5A,5B,5C,6

Figure 6-25 Normal PWM Waveform(1)

TxXRF 4 I—
n-1
Timer x md et o
0 0
TxyCD m m
TxPD n n
Duty N ¥ Duty
Period
PWMyS
PWMy (PWMyASZl) passive active passive active| passive
(PWMyLV=0)

PWMy1B (PWMy1BAS =1)

(PWNyLBLV=1) passive active passive active passive

x: 5,6 ...AS =0 : Duty -> active; ...LV =0 : low active
y:A,B,C.E ...AS =1: Duty -> passive; ...LV =1: high active
y1:AB,C xy: 5A,5B,5C,6

Figure 6-26 Normal PWM Waveform (2)
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TXRF — L
n-1
Timer x = et o
0 0
TxyCD m m
TxPD n n
_ Duty N _ Duty N
" Period
PWMyS
PWMy ((FI;\\//VVI\I\A/Iiﬁ\S/fgg passive| active passive active passive
PWMy1B (I(D;/\VNM’\/)I/;'J_BQLSVié; passive active passive active| passive
X: 5,6 ...AS =0 : Duty -> active; ...LV =0 : low active
y:A,B,C.E ...AS =1 : Duty -> passive; ...LV =1: high active
y1:AB,C xy: 5A,5B,5C,6

Figure 6-27 normal PWM waveform(3)

TXRF ——] [
-l ot

Timer x oL L o
TxyCD m m

TxPD n n

Duty N < Duty, >
Period
PWMyS

PWMy ((EV\X/'\’\//"{/ﬁ\S/z% passive] active passive active passive

PWMy1B (PWMy1BAS =1)

(PWMy1BLV=1) passive active passive active bassive
x: 5,6 ...AS =0 : Duty -> active; ...LV =0 : low active
y:AB,C.E ...AS =1: Duty -> passive; ...LV =1 high active
y1:A,B,C xy: 5A,5B,5C,6

Figure 6-28 Normal PWM Waveform(4)

The deadtime control is only for Timer 5. There are three pairs of PWM (PWMA/PWMAB,
PWMB/PWMBB, PWMC/PWMCB) which can be used for deadtime control as TSEPWMx/
T5EPWMxB=1. The time of deadtime is the value of T5DE register multiplied by 1/t5_tmr_clk
(The clock of deadtime timer is not processed by prescaler). If the deadtime is enabled for the
conditions as shown in Figure 6-25, Figure 6-26, Figure 6-27 and Figure 6-28, the passive state
will be held additionally for the deadtime as illustrated in Figure 6-29 and Figure 6-30.
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TXRE — L

n-1 n-1

. m-1 m-1
Timer x

TxyCD m m

TXPD R n

Duty

Period

PWMyS [

Tdea\;i}ng Tdead(ime

active

Internal deadtime y ||

deadtime

PWMy (PWMyAS=0) —
(PWMyLV=0)Passive
PWMyB (PWMyBAS =1)

active passive

(PWMyBLV=0) passive active passive active Passive
X: 5,6 ...AS =0 : Duty -> active; ...LV =0 : low active
y:A,B,C ...AS =1: Duty -> passive; ...LV =1: high active
xy: 5A,5B,5C

Figure 6-29 Passive State 1 for Deadtime

TXRF — L
n-1 n-1
Timer x m m-1
0 0 0
TxyCD m m
TXPD n n
Duty R < Duty.
. Period R
PWMyS
Internal deadtimey |_| |_|
Tdeadl\me Tdead(lme Tdead(lme
PWMy (PWMyAS=0)

active passive active

(PWMyLV=0)Passive
PWMyB (PWMyBAS =1)

(PWMyBLV=0) passive active passive active Passive
x: 5,6 ...AS =0 : Duty -> active; ...LV =0 : low active
y:A,B,C ...AS =1: Duty -> passive; ...LV =1: high active
xy: 5A,5B,5C

Figure 6-30 Passive State 2 for Deadtime

6.9.2 Phase Correct PWM Output Mode

Only Timer 5 can be used at phase correct PWM mode. Once TxRF=1, Timer5 starts to count
from zero for single pulse mode. When counting value of Timer 5 is equal to T5PD, Timer 5 would
continuous to down-count from the value of T5PD until the counting value of Timer 5=zero.
However, if Timer 5 is in continuous mode, the timer would count from zero to T5PD and then
count from T5PD to zero consecutively until TSRF=0.
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The corresponding PWM waveforms are shown in Figure 6-31, Figure 6-32, Figure 6-33 and
Figure 6-34. And the corresponding PWM waveforms with deadtime are shown in Figure 6-35
and Figure 6-36. However, if the deadtime is enabled, the passive state will be held additionally
for the time of deadtime.

T5RF
| n : : )
: | | : n-1
ity 1=
| Duty ! | | Y i D »!
' | | | | =
| | | [
| | Iy
| | |~
[ ' oo
| ! 1T
| | | =4
: I : I
Timer 5 | : | ! :
! I
| | |
| |
TXCD = : : : G —
' ' | [ tT
| | | | ! N
TxPD = i " . I :
| | : | | T i
I Countin{; Up | Countidg Down : :Count|ng Up
Counter DIR : : | : :
| | " | e
! |
! ]
! |

I 1
PWM5x (PWMXxAS =0) active pas'lsive acglive L passive
(PWM5LV=0) | | : | |
-7

PWM5x (PWMxBAS =0) active paskive active passive
(PWMxBLV=1) | |

IRTXSF IRQ I_l

i
|
|
|
|
IFTXSF IRQ |
T

TSPDM IRQ I_l

-

TS5ONEM IRQ I_l

x: 5A~5C ...AS =0 : Duty -> active; ...LV =0 : low active
...AS =1: Duty -> passive; ...LV =1: high active

Figure 6-31 Corresponding PWM Waveforms
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Period *2 | Period *2

|
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|
| |
| | |
| | |
Timer 5 ! | |
| | | |
. . | —
TxCD Im ' ' X m 1
! ! ! VR
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| | |
1 | I
: Counting Up Counting Down : :Countzng Up
Counter DIR ! | | | |
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I
PWMXxS | | | |
|
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(PWMxBLV=1)

Timer 5

TxCD

TxPD

Counter DIR
PWMxS

PWMSx (PWMxAS =0)
(PWM5LV=0)

PWM5x (PWMxBAS =1)
(PWMxBLV=1)

x: 5A~5C

...AS =0 : Duty -> active;
...AS =1 : Duty -> passive;

...LV =0 : low active
...LV =1: high active

Figure 6-32 Corresponding PWM Waveforms
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Figure 6-33 Corresponding PWM Waveforms
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Figure 6-34 Corresponding PWM Waveform
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Figure 6-35 Corresponding PWM Waveform with Deadtime
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| | |
- |
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|
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|

|
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|

PWMS5x (PWMXAS =1)
(PWM5LV=0)
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(PWMxBLV=1)
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x: 5A~5C ...AS =0 : Duty -> active; ...LV =0 : low active
...AS =1 : Duty -> passive; ...LV =1: high active

Figure 6-36 Corresponding PWM Waveform with Deadtime

6.9.3 Timer 6is Synchronized to Timer 5

1/1

172

, 174

Fh T6CKS / 18

| ‘ / 1732 ;

/ Timeré
MUX MUX ABHMUX— Cioek

Fm T5CKS 175

1/512

171024

T6CRH[T6CKS1:T6CKS0] T5CRL[FT6PRESEL]
T6CRH[T6PRE3: T6PREQ]

T6RS

Independent HAx Edge

TS-EZS ComIJDntUQ MUX %P

ountDown i

TSOM | MUX|— 1 imer6
T5 A Trigger

T5DM_B

[5 C

T6CRL[T6TDIR1:T6TDIRO]
T6CRL[T6TMS3:T6TMS0]

Figure 6-37 Function Block of Timer 6 Synchronized to Timer 5
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Timerx (x=5, 6) clock is determined by TxCKS and TxPRE. But for good synchronization, Timer 6
clock source can be determined by FT6PRESEL. On the other hand, one of T6RF setting
methods is determined by T6TMS. Therefore, if T6TMS and T6DIR are set to be determined to
duty compare event of up-counting Timer 5, the corresponding waveform are as shown in Figure

6-38.
TSRF — | n2
Timer 5
T5PRE=1:1
T5xCD m
T5PD n
< Duty >
) " Period
T6RF
Timer 6 2
T6PRE=1:2 0 —
IRT5% IRQ M
x: A~C
(a) FTBPRESEL=1
TSRF — |
Timer 5
T5xCD m
T5PD n
Duty
) s Period
T6RF
T re-Somler UL LA
Pre-Scaler d
Timer 6 ) 3 4
Pre-Scaler ’;,—’_,7
1:2 v 0
IRT5x IRQ N
x: A~C
(b) FT6PRESEL=0
Figure 6-38 Waveform for different value of FT6PRESEL
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6.9.4 Composite PWM Mode

PWMxx(xx=A,AB,B,BB,C,CB) can be used in composite PWM mode dependent on CPE,
T5EPWMxx, and TEBEPWMxx. If CPE=1, the state of PWMxx output is determined by CPWMxx.
The timing for updating the value of CPWMxx is decided by CPMTE, TMSM, and TSYN as shown

in Figure 6-39.
|
T5 One Match |
G . |
Yy Valcl D
154 Duty Maich By : P>RST
atl
T8 Period Maich MTSF
Correct Hall Event S SET
PWMCR2L[TSMS2:TSMS0] R —
PWMCR2H[CPMTE] T5 Zero Match (Up)
6 Zero Match
Direct
T5 One Match (Down)
TS Period Match (Up)
T6 Period Match
PWMCR2H[TSYN2:TSYNO]

Figure 6-39 Function Block of Composite Mapping

A
HAERRSF
xx : A~CB

However, the CPWMxx is valid as CPE=1. Therefore, the corresponding waveform of PWMxx is
the result of T5_PWMxx, T6_PWME, CPWMxx, and BRKS. The corresponding waveform of

PWME is the result of T6_PWME and BRKS. The functional block of composite mode are shown
below. Here, T5_PWMxx is the signal determined by PWMxxAS from PWMxxS and T6_PWME is

the signal determined by PWMEAS from PWMES.

BRKCR2L[BRKPWMXxXx] : I:: I:
BRKS

SN

0: passive
1: active

PWMCR1L[TSEPWMxXx] E:D
T5_PWMxx
PWMCR1H[T6EPWMxX]

T6_PWME

COPL[CPWMxx]

L/

PWM CR2H[CPE]

>0

PWMxx

LVPWM[PWMxxLV]

xx: A~CB

Figure 6-40 Composite PWM Mode for PWMA, PWMAB, PWMB, PWMBB, PWMC,PWMCB
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BRKCR2H[BRKPWME] —l_

0: passive »0
BRKS

) 1: active 0
PWMCR2H[T6EPWME] 1

PWME

T6_PWME

SLPWM[PWMELV]

Figure 6-41 Composite PWM Mode for PWME

6.9.5 Hall Function

The hall function includes noise rejection, sampling trigger source and pattern

compare.
MHAxCHP . « | HAxCHP -
MHAXNHP > I> > HAxNHP ™ Compae » HACOF
- —» HAERRF
HAEGSF
HACRH[HAMTE] SETMIHI[IEHC]
OFF
EHAx Noise - -
crour X Rejection > > Haxsr
> |
| Qe B SETMIH[IEHC]
EIOPHAPE[5:0] TSPM
HACRL[HANRHL] T5DM AU
U1 TSDM_AD | MUX
D HACRH[HANRE] TT%%
14
Timer ST oo LB i (HAXSF = HAXCHP ) NOP
Clock }gg elseif (HAXSF = HAXNHP ) Set HACOF
1/32 HACRH[HASAMP] else Set HAERRF
x:A~C
HACRH[HANRPRE]

Figure 6-42 Hall Function Block Diagram
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