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System Functions Userd $1anual
for LC823450 Software

Development

Overview

This application note describes the system functions of
LC823450 Series (called LC823450 hereafter) for software
development using this device. Each functions as follow blocks

are described in this manual.
is designed

This user manual

to provide a good

understanding of the system functions of LC823450 as a

reference document.

Intended audience is customers who are building audio

application using LC823450.
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Preface

This user manual is designed to provide a good understanding of the hardware and software
functions of LC823450.

This can also be used as a reference document for hardware and software development of the

system using these devices.

Introductory explanation

Data notation : High-order digit is on the left, low-order digit is on the right
Note . Explanation of the note in the context

Attention . Please be sure to read this comment with care

Remarks :  Remarks of the context

Numerical notation: Binary digit e XXXX b
Decimal digit é XX X X

Hexadecimal digit € 0x XXXX
Data type Word € 3 Bit
Half word é 1 eBit
Byte € 8 Bit

www.onsemi.com
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1 OSC

1-1 Introduction

This chapter provides the outline of Oscillation controller in the section below.

U  The Outline of Oscillation Controller

www.onsemi.com
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1-1-1 The Outline of Oscillation Controller

This section provides the outline of Oscillation controller.

This LSI has the registers below for clock control.

OSC control

OSC control register

PLL reference control

PLL reference setting register

s System clock dividing control
MAIN clock dividing register
Function clock dividing register

Peripheral clock dividing register

Interrupt mode control

Interrupt mode control register

Standby control

5

Software standby control register

Audio PLL (PLL2) clock dividing control
Audio PLL clock dividing register

Audio clock control

Audio clock setting register

www.onsemi.com
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1-1-1-1 Oscillation Control System
This LSI has three oscillators: RC OSC (1 MHz), XTRTC OSC (32 kHz) and XT1 OSC (1 to 50
MHz) and two PLLs: PLL1 for system clock and PLL2 for audio clock. Controlling these with

registers can generate clocks for the system and the audio blocks.

RC OSC

Built-in oscillation circuit (with resister and capacitor) generates a clock usable in the system.

XTRTC OSC
LC823450, when connected to an external oscillator or supplied with an externally-generated

clock, generates a clock usable in the system.
XT1 0OSC

LC823450, when connected to an external oscillator or supplied with an externally-generated

clock, generates a clock used for the system.

In addition, LC823450 has a PLL controller to control system clocks in a versatile way.

www.onsemi.com
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1-2 Functional Overview

This chapter provides the outline of ABUF function block in the sections below.

0  Working State
U Reset State

U  Run state

0  Sleep state

U  WIC sleep state

www.onsemi.com
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1-2-1 Working State

This LSl manages 4 working states listed below, which are closely related to the oscillation control

systems.

- Reset state
- Run state
- Sleep state

- WIC sleep state

The working state transition diagram is as shown below.

Run state
- - =< N
{ Al Active )
DL ~ v
- | S~ _ __ -
Interrupt e /
\ s / A Release
\ 4 Sysjem reset
7 / Y }
S~/ "Module ~ ,
/ / _7
// Standb)/// powerdown
/ P 4 WEFI, WFE
s _eommand Generate _ _ ~
| > - System reset
v - A
= I\
\ \A »
Sleep state > Rest state
\
\
\
\
Interrupt N
\ WFI, WFE ~ -~
\\ compmand
N /
e v
* -~

WIC Sleep state

Figure 1-1 Working state transition diagram
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1-2-2 Reset State

This state is when this LSl is being system-reset.
1-2-2-1 Transition to the Reset state
Any one of the following items can be the factor for the transition to the reset state.

- Areset signal supplied from the outside

- A system reset generated by the watchdog timer
When either one of these factors occur, regardless of which working state it is in, it will transition to the

reset state and initialize this LSI.

1-2-2-2 Reset state cancellation
Factors to release the reset state and the working state that is transitioned to after the release is as

below.
- System reset release

In this case, it transitions to the run state.

www.onsemi.com
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1-2-3 Run state
This is a state which shows this LSl is active. In this state, commands can be executed and power
consumption is the highest of the 4 working states.

In other states, Cortex-M3 and LPDSP will stop and commands cannot be executed.

1-2-3-1 Transition to the Run state
Any one of the following items can be the factor of the transition to the run state.
- System reset release during the reset state
- Hardware interrupt during the sleep state
- Hardware interrupt during WIC sleep state
The system will transit to the run state when any one of the above factors occurs. In the run state, each

module can be separately put on standby.

1-2-3-2 Run state cancellation
Factor to cancel the run state and the working state that is transitioned to after cancellation are as
below.
- System reset

In this case, it transitions to the reset state.

- When bit2 SLEEPDEEP of Cortex-M3 system control register (SCR) is set to fDdoand WFI command
or WFE command is executed by program (for Cortex-M3).
- When power down command is executed by program (for LPDSP).

In these cases, it transitions to the sleep state. Each module set on standby remains on standby.

- When bit2 SLEEPDEEP of Cortex-M3 system control register (SCR) is set to filoand WFI command
or WFE command is executed by program.
In this case, it transitions to WIC sleep state. Each module set on standby remains on standby. LPDSP

cannot transition to WIC sleep state.

www.onsemi.com
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1-2-4 Sleep state

This is a state which only Cortex-M3 or LPDSP will stop. Transition to this state is made by the

program.

1-2-4-1 Transition to the sleep state
Any one of the following items can be the factor for the transition to the sleep state.
- When, in the run state, bit2 SLEEPDEEP of Cortex-M3 system control register (SCR) is set to fDdand
WFI command or WFE command is executed (for Cortex-M3).
- When, in the run state, power down command is executed (for LPDSP).
It will transit to the sleep state with either one of the f a ¢ t azaurdeace. In the sleep state, only
functions that will stop are Cortex-M3 or LPDSP so other functions will continue working. Each core

can separately transition to the sleep state.

1-2-4-2 Sleep state cancellation
Factors to cancel the sleep state and the working state that is transitioned to after cancellation are as
below.
- System reset

In this case, it transitions to the reset state.

- Hardware interrupt

In this case, it transitions to the run state. Each module set on standby remains on standby.

www.onsemi.com
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1-2-5 WIC sleep state

The entire LSI stops in this state because the oscillation system stops. However, as an exception,
XTRTC OSC (32 kHz) and RTC will continue working. Note that PLL1, PLL2 and 10 bit ADC are put on
standby, but USB PHY and D-AMP are not put on standby. Transition to this state is made by the

program.

1-2-5-1 Transition to WIC sleep state
Transition factor to WIC sleep state is as below.
- When, in the run state, bit2 SLEEPDEEP of Cortex-M3 system control register (SCR) is set to fildand
WFI command or WFE command is executed by the program.
Having this factor will make a transition to WIC sleep state. Note that the audio block is not put on

standby. LPDSP cannot transition to WIC sleep state.

*Attention 1:

SLEEPDEEP signal from Cortex-M3 is used for transition to WIC sleep state. But when it is connected
to a debugger, Cortex-M3 cancels the SLEEPDEEP signal to prevent transition to WIC sleep state.
When a debugger is connected, software standby register (SSTBY) can be used to virtually debug

WIC sleep state.

*Attention 2:
When WFI command or WFE command and an interrupt occur at the same time, Cortex-M3 does not

generate SLEEPDEEP signal so it cannot transition to WIC sleep state.

1-2-5-2 WIC sleep state cancellation
Factors to cancel WIC sleep state and the working state that is transitioned to after cancellation are as

below.

- System reset
In this case, it transitions to the reset state.
- Hardware interrupt

In this case, it transitions to the run state. Each module set on standby remains on standby.

1-2-5-3 WIC sleep state sequence

The timing of transition to and return from WIC sleep state is as shown in Figure 1-2.

www.onsemi.com
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¢ (2 9 ¢4) 5 6) )
| | | | | | |

Il
|
\

BASIC Clcok

| | |
| | |
T T T
HCLK | | | | |
conexma | rew [ | L I ahhhs
Signal in | | | A\ | A\ | | |
Core SLEEPING | | | \ | \ | | \
| | | | |
SLEEPDEEP I | | [l | |
—/ | | | | |
OSC Clcok
| | | | I I I
interrupt | | | | [ [
I Stop | Stop I I I " | Restart \:, Restart \:
|PCortex-M34|6PeripheralqlHChalnge Clcok+Walt |nterrup14le clock 1 C;yr:Z;-NTS |

Figure 1-2 WIC sleep state sequence

When hit2 SLEEPDEEP of Cortex-M3 system control register (SCR) is set to fildand WFI command or
WFE command is executed, SLEEPING and SLEEPDEEP signals of Cortex-M3 become active at the
timing of (*1) in the figure above. At this time, Cortex-M3 stops HCLK and FCLK to be supplied to

Cortex-M3 Core as shown from (*1) to (*2) in the figure above.

After Cortex-M3 completely stops, Oscillation controller stops Peripheral clock as shown from (*2) to

(*3) in the figure. After (*3), very few circuits in Oscillation controller are supplied with clock.

The period from (*3) to (*4) is when clock change sequence is being executed. In this period, the clock

source is changed to RC OSC as BASIC Clock source.

All the clock stop sequence finishes at the timing of (*4). After that, all the clocks except RTC remain
stopped until a hardware interrupt is input. At this timing, PLL1, PLL2 and 10 bit ADC are forcibly put
on standby, RC OSC stops and XT1 OSC, if enabled to oscillate, is forcibly stopped from oscillating.

If a hardware interrupt is input at the timing of (*5) in the figure, Oscillation controller detects it to start
RC OSC oscillation, cancel the forced standby of PLL1, PLL2 and 10 bit ADC and restart XT1 OSC
oscillation if enabled to oscillate. During the period form (*5) to (*6), the system-clock-supply-restart

sequence is being executed.

At a timing after (*6) in the figure above, Oscillation controller starts to supply clock to the whole
system. At a timing after (*6), LPDSP can work. At a timing after (*7), Cortex-M3 can work because

WIC restarts HCLK and FCLK to be supplied to Core between (*6) and (*7).

www.onsemi.com
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1-3Pr ogr a mMedelb s

This chapter provides Oscillation controller registers and setting via microcontroller in the sections

below.

U Aboutthepr ogr annmodelr 6s
0  Summary of ABUF registers

U  Register Descriptions

www.onsemi.com
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1-3-1 Aboutthepr ogr a mmedeld s
Oscillation controller base address is not fixed and varies by the system implementation.

See the system specification for more information about the base address.

Each register's offset is fixed.

1-3-2 Summary of ABUF registers

Oscillation controller is controlled by the registers in ATable 1-10 .

Remark: Do not access any unspecified address from Base+0x0000 to Base+0xFFFF.

Table 1-1 Oscillation Controller registers

Offset Abbrev. Attribute Register name Initial value

0x000 OSCCNT R/W OSC control register 0x0000_0040
0x004 PLLREFCNT R/W PLL reference control register 0x0000_0000
0x008 PERICLKDIV R/W Peripheral clock frequency dividing register 0x0000_0000
0x00C FCLKCNT R/W Function clock control register 0x0000_0000
0x014 AUDCLKCNT R/W Audio clock setting register 0x0008_0002
0x020 IMCNT R/W Interrupt mode control register 0x0000_0000
0x030 SSTBY R/W Software standby register 0x0000_0000
0x040 CORESTS R/W Core status register 0x0000_0000

www.onsemi.com
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1-3-3 Register Descriptions

1-3-3-1 OSC control register: OSCCNT
[Base + 0x0000]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/W R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/W R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name XT1ACT - - SPLLDIV - MAINDIV2 | MAINDIV1 | MAINDIVO
Reset 0 0 0 0 0 0 0 0

R/W R R R R/W R R/W R/W R/W

Bit 7 6 5 4 3 2 1 0
Name XT1EN RCE?\ISC X';i([;lv - FOMRC;E MCSEL SCKSEL1 | SCKSELO
Reset 0 1 0 0 0 0 0 0

R/W R/W R/W R/W R R/W R/W R/W R/W

Bit15: XT1ACT
Indicates whether XT1 is oscillating or not.
0: XT1 is not oscillating.
1: XT1 is oscillating.

Attention: This bit does not ensure that XT1 is stably oscillating. Normally, it is used to check whether
a crystal oscillator is connected or not.

Bit12: SPLLDIV
Controls the division immediately after System PLL output.
0: Divided by 2 immediately after System PLL output.
1: Divided by 4 immediately after System PLL output.

Attention: No change shall be made when System PLL output clock is used as the system clock
source.

Bit10-8: MAINDIV2-0
Selects the dividing ratio of MAIN clock divider.
000 b: Not divided.
001 b: Divided by 2.
010 b: Divided by 4.
011 b: Divided by 8.
100 b: Divided by 16.
Others: Setting prohibited.

Remark: Change can be made even if MAIN clock is used as the system clock.
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Attention: After setting, 4 cycles are needed for actual clock change.

Bit7: XT1EN
Controls XT1 oscillation. When XT1 is not used, it can be stopped. When XT1IEN flag of the
interrupt mode control register (IMCNT) is filo and a hardware interrupt occurs, it automatically
changes into filo .
0: Stops.
1: Oscillates.

Bit6: RCOSCEN
Controls RC OSC oscillation. When RC OSC is not used, it can be stopped. When RCCHGEN flag
of the interrupt mode control register (IMCNT) is filo a hardware interrupt occurs and XTRTC
(32.768 kHz) clock is selected as the system clock, or when it returns from WIC sleep mode, it
automatically changes into filo .
0: Stops.
1: Oscillates.

Bit5: XT1DIVSYS
Controls the WT1 division (Whether to divide it by 4 or not).
0: Uses XT1 clock.
1: Uses XT1 clock divided by 4.

Attention: No change shall be made when XT1 clock or XT1 divided-by-4 clock is used as the system
clock source, or as the reference clock with System PLL working.

Bit3: MCFORCE
When the system does not have XT1, Bit2: MCSEL setting is ignored and MAIN clock source is
forcibly changed to PLL1.
0: No change.
1: Changes MAIN clock source to PLL1 forcibly.

Attention: Normally, this bit is used for a system without XT1. No change shall be made when MAIN
clock is used as the system clock.

Bit2: MCSEL
Selects the clock source for MAIN clock.
0: XT1 output clock is the clock source of MAIN clock.
1: PLL1 output clock is the clock source of MAIN clock.

Attention: Change can be made when the output clocks of PLL1 and XT1 are stable. After setting, 4
cycles are needed for actual clock change.

Bit1-0: SCKSEL1-0
Selects the system clock. When RCCHGEN flag of the interrupt mode control register (IMCNT) is
filo a hardware interrupt occurs and XTRTC (32.768 kHz) clock is selected as the system clock, or
when it returns from WIC sleep mode, it automatically changes into f00 bo .
00 b: RC OSC clock is the system clock.
01 b: MAIN clock is the system clock.
10 b: XTRTC (32.768 kHz) clock is the system clock.

Attention: Change can be made when the selected clock is stabled before or after change. Note that
the operation clocks of Cortex-M3 and LPDSP will also change. After setting, 4 cycles are needed for
actual clock change.
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1-3-3-2 PLL reference setting register: PLLREFCNT
[Base + 0x0004]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/IW R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - - - -
Reset 0 0 0 0 0

R/IW R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name - - - - - - - -
Reset 0 0 0 0 0 0

R/W R R R R R R R R
Bit 7 6 5 4 1 0
Name P2REF P2REF P2REF ) ) ) P1REF
SEL2 SEL1 SELO SEL
Reset 0 0 0 0 0 0 0 0
R/W R R/W R/W R/W R R R R/W

Bit6-4: P2REFSEL2-0
Selects the reference clock of PLL2.
000 b: XT1
001 b: XTRTC (32.768 kHz)
010 b: MCLK
011 b: BCKO
100 b: BCK1
Others: Setting prohibited.

Attention:

If this setting is changed while PLL2 output clock is working as the audio clock, PLL2 gets unlocked and
the audio clock gets into an abnormal state. The changes shall be made when PLL2 is not used as the
audio clock source. To change this setting while PLL2 is being used as the audio clock source, change
the setting and after PLL2 becomes stable enough, reset the whole audio.

Bit0: PIREFSEL
Selects PLL1 reference clock.
0: XT1
1: XTRTC (32.768 kHz)

Attention:

If this setting is changed while PLL1 output clock is working as the system clock, PLL1 gets unlocked
and the system clock gets into an abnormal state. It can be changed only when PLL1 is not used as the
system clock source.
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1-3-3-3 Peripheral clock frequency dividing register: PERICLKDIV
[Base + 0x0008]

Bit 31 30 29 28 27 26 25 24
Name - -
Reset 0 0 0
R/W R R R R R

Bit 23 22 21 20 19 18 17 16
Name EXT4 EXT4 EXT4 EXT4 EXT4 EXT4

DIV5 DIv4 DIV3 DIV2 DIVl DIVO
Reset 0 0 0 0 0 0

R/W R R R/W R/W R/W R/W R/W R/W

Bit 15 14 13 12 11 10 9 8
Name PCLK PCLK PCLK PCLK PCLK PCLK

DIV5 DIvV4 DIV3 DIv2 DIV1 DIVO
Reset 0 0 0 0 0 0

R/W R R/W R/W R/W R/W R/W R/W

Bit 5 4 3 2 1 0
Name HCLK HCLK HCLK HCLK HCLK HCLK

DIVS DIv4 DIV3 DIV2 DIVl DIVO
Reset 0 0 0 0 0 0
R/W R R/W R/W R/W R/W R/W R/W

Bit21-16: EXT4DIV5-0
Sets the clock division to be used for EXT4 block in AHB Peripheral.
AHB clock (EXT4 only) = BASIC clock + (EXT4DIV + 1)

Attention: The same amount of cycles as the division ratio before the change will be necessary, at the
maximum, from after the setting until the clock change. For example, when the setting before change is
BASIC clock + 8, it will take maximum of 8 cycles for the clock to change.

Bit13-8: PCLKDIV5-0
Sets the clock division to be used for APB Peripheral.
APB clock = BASIC clock + (PCLKDIV + 1)

Attention: The same amount of cycles as the division ratio before the change will be necessary, at the
maximum, from after the setting until the clock change. For example, when the setting before change is
BASIC clock + 8, it will take maximum of 8 cycles for the clock to change.

Bit5-0: HCLKDIV5-0
Sets the clock division to be used for AHB Peripheral (except EXT4 block).
AHB clock = BASIC clock + (HCLKDIV + 1)

Attention: The same amount of cycles as the division ratio before the change will be necessary, at the
maximum, from after the setting until the clock change. For example, when the setting before change is
BASIC clock + 8, it will take maximum of 8 cycles for the clock to change.
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1-3-3-4 Function clock control register: FCLKCNT
[Base + 0x000C]

Bit 31 30 29 28 27 26 25 24
Name | PHI1SEL2 | PHI1SEL1 | PHI1SELO | PHIOSEL2 | PHIOSEL1 | PHIOSELO SFDIV1 SFDIVO
Reset 0 0 0 0 0 0 0 0
R/IW RIW R/IW R/W R/W R/W R/IW R/W R/W
Bit 23 22 21 20 19 18 17 16
Name UARTSEL ubDIv ubDIv ubDIv
INT2 INT1 INTO
Reset 0 0 0 0 0 0
R/W R R R R/W R R/W R/W R/W
Bit 15 14 13 12 11 10 9 8
Name ubDIVv ubDIv ubDIv ubDIv ubDIv ubDIv
FRACS5 FRAC4 FRAC3 FRAC2 FRAC1 FRACO
Reset 0 0 0 0 0 0 0
RW R RIW R/W R/W R/IW R/W R/W
Bit 7 5 4 & 2 1 0
Name Ngl_’\gS TMSEL1 TMSELO TMDIV2 TMDIV1 TMDIVO
Reset 0 0 0 0 0 0 0
R/W R/W R/W R/W R R/W R/W R/W

Bit31-29: PHI1SEL2-0
Selects the clock to be output to PHI1 pin.

000 b: Outputs XTRTC output clock.

001 b: Outputs BASICCLK.

010 b: Outputs XT1 output clock.
011 b: Outputs 1/2 output clock of XT1.
100 b: Outputs 1/4 output clock of XT1.

Bit28-26: PHIOSEL2-0
Selects the clock to be output to PHIO pin.

000 b: Outputs XTRTC output clock.

001 b: Outputs BASICCLK.

010 b: Outputs XT1 output clock.
011 b: Outputs 1/2 output clock of XT1.
100 b: Outputs 1/4 output clock of XT1.

Bit25-24: SFDIV1-0
Sets the clock division to be used for S-Flash I/F function clock.
00 b: BASIC clock + 1
01 b: BASIC clock + 2
10 b: BASIC clock + 4
11 b: BASIC clock + 8

Bit20: UARTSEL
Selects UART function clock source.

0: XT1 output clock is UART function clock source.
1: PLL1 output clock is UART function clock source.

Attention: No change shall be made when using UART.
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Bit18-6: UDIVINT2-0
Sets the integer part of the dividing ratio of UART function clock divider.

Bit13-8: UDIVFRACS5-0
Sets the decimal part of the dividing ratio of UART function clock divider.

The frequency dividing ratio of UART function clock divider is as below.
UARTCLK = Clock source frequency / { (1 + UDIVINT) + (UDIVFRAC / 64) }

Bit7: MTM3RTC
Selects MTMS3 function clock.
0 b: The clock selected in TMSEL1-0 is the function clock.
1 b: XTRTC clock is the function clock.

Attention: No change shall be made when MTM3 is used.

Bit5-4: TMSEL1-0
Selects PTM and MTM function clock.
00 b: XT1 clock is the function clock.
01 b: XT1 divided by 4 is the function clock.
10 b: PLL1 output clock divided is the function clock.

Attention: No change shall be made when PTM or MTM is used.

Bit2-0: TMDIV2-0
Selects the dividing ratio of PTM and MTM function clock divider.
000 b: Not divided.
001 b: Divided by 2.
010 b: Divided by 4.
011 b: Divided by 8.
100 b: Divided by 16.
Others: Setting prohibited.

Remark: Changes can be made while PTM or MTM is working.
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1-3-3-5 Audio clock setting register: AUDCLKCNT
[Base + 0x0014]

Bit 31 30 29 28 27 26 25 24
Name ASRC ASRC ) ) SSRC SSRC
DIV1 DIVO DIV1 DIVO
Reset 0 0 0 0 0 0 0 0
R/IW R R R/W R/W R R R/W R/W
Bit 23 22 21 20 19 18 17 16
Name - - ENCDIV1 ENCDIVO reserved reserved DECDIV1 DECDIVO
Reset 0 0 0 0 1 0 0 0
R/W R R R/W R/W R R/W R/W R/W
Bit 15 14 13 12 11 10 9 8
Name - - reserved reserved - - AUDDIV1 | AUDDIVO
Reset 0 0 0 0 0 0 0 0
R/W R R R/W R/W R R R/W R/W
Bit 7 6 5 4 & 2 1 0
Name XT1DIV i i AUDCK AUDCK
AUD EN SEL
Reset 0 0 0 0 0 0 1 0
R/W R R R R/W R R R/W R/W

Bit29-28: ASRCDIV1-0
Sets the clock division to be used for ASRC.
00 b: 1/1 dividing
01 b: 1/2 dividing
10 b: 1/4 dividing
11 b: 1/8 dividing

Remark: Change can be made while ASRC is working.

Bit25-24: SSRCDIV1-0
Sets the clock division to be used for SSRC.
00 b: 1/1 dividing
01 b: 1/2 dividing
10 b: 1/4 dividing
11 b: 1/8 dividing

Remark: Change can be made while SSRC is working.

Bit21-20: ENCDIV1-0
Sets the clock division to be used for MP3 Encoder.
00 b: 1/4 dividing
01 b: 1/8 dividing
10 b: 1/16 dividing
Others: Setting prohibited.

Remark: Change can be made while MP3 Encoder is working.
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Bit17-16: DECDIV1-0
Sets the clock division to be used for MP3 Decoder.
00 b: 1/2 dividing
01 b: 1/4 dividing
10 b: 1/8 dividing
Others: Setting prohibited.

Remark: Change can be made while MP3Decoder is working.

Bit9-8: AUDDIV1-0
Sets the clock division to be used for Audio block.
00 b: 1/1 dividing
01 b: 1/2 dividing
10 b: 1/4 dividing
Others: Setting prohibited.

Remark: Change can be made while Audio block is working.

Bit4: XT1DIVAUD
Divides XT1 by 4 or not.
0: Uses XT1 clock.
1: Uses XT1 clock divided by 4.

Attention: No change shall be made when XT1 clock or XT1 divided-by-4 clock is used as the audio
clock source, or is used as the reference clock with Audio PLL working.

Bitl: AUDCKEN
Controls the clock supply to the audio block.
0 b: Stops supplying clock to the audio.
1 b: Supplies clock to the audio.

Bit0: AUDCKSEL
Selects the clock for the audio block.
0 b: AHB clock
1 b: Audio PLL output clock

Attention: Change can be made only when AHB clock and PLL output cock are stabled. After setting, 4
cycles are needed for actual clock change. When AHB clock is used, AHB clock shall be 147.456 MHz
or lower.
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1-3-3-6 Interrupt mode control register: IMCNT
[Base + 0x0020]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/IW R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/IW R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name - - - - - IMDIV2 IMDIV1 IMDIVO
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R/W R/W R/W

Bit 7 6 5 4 & 2 1 0
Name - - - - - XT1IEN RC IMDIVEN

CHGEN
Reset 0 0 0 0 0 0 0 0
R/W R R R R R RIW R/W R/W

Bit10-8: IMDIV2-0
When a hardware interrupt is generated, a value set here is automatically set in MAIN clock
dividing register (MAINCLKDIV).

Bit2: XT1IEN
Controls XT1 oscillation start automatically when a hardware interrupt occurs. When it is set to "1",
a hardware interrupt updates XT1EN flag of OSC control register (OSCCNT) to be filoand starts
XT1 oscillation. A hardware interrupt does nothing when XT1EN flag is fil0 .
0: No action
1: An interrupt starts XT1 oscillation.

Bitl: RCCHGEN
Controls the system clock change from XTRTC (32.768 kHz) clock to RC OSC clock automatically
when a hardware interrupt occurs. When it is set to fildand XTRTC (32.768 kHz) clock is selected
as the system clock at the time of a hardware interrupt, SCKSEL flag of OSC control register
(OSCCNT) is updated to be fD00and RC OSC clock becomes the system clock. At this time, if
RCOSCEN flag of OSC control register (OSCCNT) is "0," the flag is set to fiLldat once and RC OSC
oscillation starts. When SCKSEL flag does not select XTRTC (32.768 kHz) as the system clock at
the time of a hardware interrupt, nothing is done.
0: No action
1: RC OSC clock becomes the system clock with the interrupt occurrence.

Bit0: IMDIVEN
Controls the update of the value in bit10-8 MAINDIV of OSC control register (OSCCNT)
automatically when a hardware interrupt occurs. When it is set to "1", a hardware interrupt sets
IMDIV value in MAINDIV.
0: No action
1: A hardware interrupt updates the value in bit10-8 MAINDIV of OSC control register (OSCCNT).
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1-3-3-7 Software standby register: SSTBY
[Base + 0x0030]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/IW R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - - - -
Reset 0 0 0 0 0

R/IW R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name - - - - - - - -
Reset 0 0 0 0 0

R/W R R R R R R R R

Bit 1 0
Name - SSTBY
Reset 0 0 0 0 0 0 0

R/W R R R R R R R R/W
Bit0: SSTBY

This register can make forcible transition to WIC sleep. This register is automatically cleared at the
time of return from WIC sleep state. Normally, do not use this register because it is for debug.

0: No action.

1: Forcible transition to WIC sleep.

When a debugger is connected, it cannot transition to WIC sleep state because Cortex-M3 cancels
SLEEPDEEP signal. In such a case, set this register right before executing WFI command or WFE
command for the transition to WIC sleep state. It can virtually transition to WIC sleep state to execute

debugging.
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1-3-3-8 Core status register: CORESTS
[Base + 0x0040]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/IW R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - - - -
Reset 0 0 0 0 0

R/IW R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/W R R R R R R R R

Bit 7 6 5 4 3 2 1 0
Name - - - - SLPD1 SLP1 SLPDO SLPO
Reset 0 0 0 0 0 0 0 0

R/W R R R R R R R R
Bit3: SLPD1

Checks the power down state of Cortex-M3 corel. It is equivalent to SLEEPDEEP signal output
from Cortex-M3.

0: Core is working.

1: Core is in WIC sleep (Both HCLK and FCLK are stopped.)

Bit2: SLP1
Checks the power down state of Cortex-M3 corel. It is equivalent to SLEEPING signal output from
Cortex-M3.
0: Core is working.
1: Core is in sleep. (Only HCLK is stopped.)

Bitl: SLPDO
Checks the power down state of Cortex-M3 coreO. It is equivalent to SLEEPDEEP signal output
from Cortex-M3.
0: Core is working.
1: Core is in WIC sleep. (Both HCLK and FCLK are stopped.)

Bit0: SLPO
Checks the power down state of Cortex-M3 core0. It is equivalent to SLEEPING signal output from
Cortex-M3.
0: Core is working.
1: Core is in sleep. (Only HCLK is stopped.)

www.onsemi.com
34



AND9625/D

1-4 Operation

This section provides Oscillation controller setting flow.

1-4-1 System clock generation circuit
The system clock configuration diagram is as shown below.

RC
OSC
XTRTC . BASIC clock—{ [ 57SIC
1 MAIN cloc P
PLLUE 84 Y ) VAN | [HCLK AHB clock| _ AFB
XT1 s DIV < DIV Peripheral
7 1 )
1/4 EXT4 AHB clock__ | AHB(EXT4)
DIV (EXT4 only) Peripheral
A
PCLK APB
DIV APB clock Peripheral
?
] |
OSCCNT PLLREFCNT OSCCNT OSCCNT MAINCLKDIV OSCCNT PERICLKDIV PERICLKDIV PERICLKDIV
XT1DIVSYS P1REFSEL SPLLDIV MCSEL MAINDIV SCKSEL HCLKDIV EXT4DIV PCLKDIV

Internal Bus

Figure 1-3 System clock configuration diagram

There are 4 clock sources for the system clock.

-RC OSC
A clock that is generated by LSI built-in RC OSC. This clock is selected after reset release or return

from WIC sleep state.

- XTRTC
A clock (32.768 KHz) that is generated by an oscillator connected externally to LSI.

- XT1

A clock (1 to 50 MHz) that is generated by an oscillator connected externally to LSI.

- PLL1 output clock
A clock that is generated by LSI built-in PLL.

When PLL1 is the clock source, it is necessary to select the reference clock by setting bitO PAREFSEL
of PLL reference control register (PLLREFCNT), and to select the PLL1 output clock division by setting
bit10-8 MAINDIV of OSC control register (OSCCNT). When PLL1 is selected as the system clock
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source, PIREFSEL cannot be changed because PLL1 gets unlocked, but MAINDIV can be changed.
To use PLL1, it is necessary to work PLL1 by using PLL1 controller. See PLL1 Pr o gr a mviodel 6 s

for more information about PLL1 controller.

The system clock can be selected from 4 clock sources by setting bit1-0 SCKSEL and bit2 MCSEL of
OSC control register (OSCCNT). To set MCSEL and SCKSEL, it is necessary that currently-selected

clock and next-selected clock are stable and one of the remaining clocks is stable or stopped.

AHB Clock, AHB Clock (EXT4 only) and APB clock are used for AHB Peripheral and APB Peripheral,
respectively. AHB Clock (EXT4 only) is AHB clock that is used only in EXT4 block where SDRAM
controller exists. These BASIC Clock dividing ratio are determined by setting bit5-0 HCLKDIV, bit13-8
PCLKDIV and bit21-16 EXT4DIV of the peripheral clock dividing register (PERICLKDIV).
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1-4-2 Function clock generation circuit
S-Flash I/F, PTMOi 2, MTMOi 3 and UARTOi 2 need a function clock for functional operations, apart

from HCLK and PCLK.

BASIC
CLK
PHI1 port
S
T
XTRTC :
1/4 | PHIO port
172 |
1
I <
[
SFDI : S-Flash IIF
\% | |
A X I
: : : MTM3
XT1 , , : ’
L 174 T PIMO_2
oY b I MTMO 2
|
v [ R :
$ R i ]
R | I I ! F——————-— = -
I 'I : : I UART :
I |
PL[ 2] | [ : | — — UARTO 2
L1 | Ja [} ' — ! DV 11
| L o £
I I i ! I ! Loq L————— -
I I I ! I ! | I
| | | | | I I |
! ! ! ! ! ! FCLKCNT !
FCLKCNT FCLKCNT FCLKCNT FCLKCNT FCLKCNT FCLKCNT UDIVINT FCLKCNT
TMDIV SFDIV PHILSEL PHIOSEL TMSEL UARTSEL UDIVFRAC MTM3RTC
Internal Bus

Figure 1-4 Function clock configuration diagram

The function clock used for S-Flash I/F is a clock to operate an external serial flash module. To make it

operate at a frequency lower than the BASIC, change the external operation clock by setting SFDIV.

All PTMOT 2 and MTMOTi 3 function clocks are the same and this clock is used for the count operation.
Normally, XT1 clock or XT1 divided-by-4 clock is used, but when the system does not have XT1, PLL1
output clock can be used. XTRTC can be selected for MTM3.

UARTOI 2 function clock affects the communication clock. Normally, XT1 is used as the clock source,
but when a system does not have XT1 or when high-speed communication is performed, PLL1 can be

also used as the clock source.
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1-4-3 Audio clock generation circuit

HCLK DEC DECCLK
DIV
0
XTRTC [N ——
[ ENC ENCCLK
BCKO | DIV
| A
| J———
BCK1 ! I
- PLL2 A | AUD |AUDCLK [, | FS384
XT1 o Hi DIV
A
[ |
1/4 . | | | : | 1/3 |_FS256
| | | | |
MCLK t | | | ! |
__________ ) ( o i ! SSRE SSRICFCL
i | I K ! DIV '
| rToToT oo I I H | A
| : o 4 : : ! | L q
I I ! | I
! l | DL | [ASRC | ASRCFCL
[ : e | | ! | DIV | A
: ! : i P L o L
| | | | r———-- I -1 -7 -7
| | | | | | | | |
| : | | | | | | |
I-\UIJL:rLI&L,N PLLREFCNT /-\UIJL,LKL,N /-\UIJL,LI&\,N /-\UL)LL?\L,N I-\UIJL,LI&L,N /-\UL)L,Lr\L,N /-\UIJL,LI&L,N /-\UUL,LI&L,N
XT1DIVAUD P2REFSEL AUDCKSEL AUDCKEN DECDIV ENCDIV AUDDIV ASRCDIV SSRCDIV
Internal Bus

Figure 1-5 Audio clock configuration diagram
Normally, Audio clock uses PLL2 output clock as the clock source. Almost all modules work at a clock
of FS384 or FS256 in the figure. Some modules work at other clocks. Clocks correspond to modules

as shown below.

Table 1-2 Correspondence with clocks

Clock name Module name

DECCLK MP3 hardware decoder

ENCCLK MP3 hardware encoder

SSRCFCLK Synchronous sampling rate converter
ASRCFCLK Asynchronous sampling rate converter

Normally, HCLK is not used as the clock source because its frequency is not related to the sampling
frequency, but selecting HCLK allows register setting during the period until PLL2 oscillation becomes

stable.

Attention: When HCLK is selected, HCLK shall be 147.456 MHz or lower.
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1-4-4 WIC sleep condition

Because this LSI has two Cortex-M3 cores: Core0 and Corel, conditions for transition to WIC sleep
state depend on whether Corel is used or not. Here, the use of Corel means that both bit0 CLICLKEN
and bitl C1RSTN of System Controller core control register (CORECNT) are set to fiLo .

The differences are as listed below.

When Corel is used. When both Core0 and Corel set bit2 SLEEPDEEP of Cortex-M3
system control register (SCR) to flo and WFI command or WFE

command is executed by program, it transitions to WIC sleep state.

When Corel is not used. When Core0 sets bit2 SLEEPDEEP of Cortex-M3 system control

register (SCR) to iLloand WFI command or WFE command is executed

by program, it transitions to WIC sleep state.

When Corel is used, only one of Core0 or Corel sets bit2 SLEEPDEEP of Cortex-M3 system control
register (SCR) to fildand WFI command or WFE command is executed by program, the core that has

issued WFI command or WFE command stops the clock and the other core normally works.
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1-4-5 Hardware interrupt
Oscillation controller is worked partly by a hardware interrupt as below.

Return from the sleep state to the run state
Return from WIC sleep state to the run state

Operation related to the interrupt mode control register (IMCNT)

1-4-5-1 Return from the sleep state to the run state
It differs between Cortex-M3 and LPDSP.

In the case of Cortex-M3

In the case of LPDSP
LPDSP core has 15 interrupt inputs that are controlled by the interrupt controller (INTC). When LPDSP
returns from the sleep state to the run state, it is necessary that a hardware interrupt that the interrupt
controller (INTC) has assigned to LPDSP core becomes active and the hardware interrupt is not

masked.

1-4-5-2 Return from WIC sleep state to the run state
It depends on whether Cortex-M3 Corel is used or not. Here, the use of Corel means that both bit0
C1CLKEN and bitl C1RSTN of System Controller core control register (CORECNT) are set to fiLd The

differences are as listed below.

When Corel is used. It is necessary that an external interrupt occurs in NVIC of either Core0

or Corel or NMI to become active.

When Corel is not used. It is necessary that an external interrupt occurs in Core0 NVIC or NMI to

become active.

It is necessary that the interrupt controller (INTC) assigns a hardware interrupt to NVIC external
interrupt or NMI, and it is not masked. In WIC sleep state, the whole LSl is stopped except for XTRTC
OSC (32 kHz) and RTC. So, interrupt causes are as below.

NVIC external interrupt, or external pin interrupt assigned to NMI (EXTINTOOT EXTINT59)
RTC timer interrupt
RTC KEYINT interrupt

USB asynchronous interrupt
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1-4-5-3 Operation related to the interrupt mode control register

(IMCNT)
Conditions for the interrupt mode control register (IMCNT) to recognize a hardware interrupt

occurrence depend on whether Cortex-M3 Corel is used or not. Here, the use of Corel means that
both bit0 CICLKEN and bitl C1IRSTN of System Controller core control register (CORECNT) are set

to fiLo The differences are as listed below.

When Corel is used. It is necessary that an external interrupt occurs in NVIC of either Core0

or Corel or NMI to become active.

When Corel is not used. It is necessary that an external interrupt occurs in Core0 NVIC or NMI to

become active.

It is necessary that the interrupt controller (INTC) assigns a hardware interrupt to NVIC external

interrupt or NMI, and it is not masked.
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2 SystemPLL

2-1 Introduction

This chapter describes the outline of SysPLL in the section below.

U  The Outline of SysPLL
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2-1-1 The Outline of SysPLL

SysPLL controller generates a system clock.
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2-2 Functional Overview

This chapter describes the outline of SysPLL function block in the section below.

0  SysPLL Circuit Configuration
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2-2-1 SysPLL Circuit Configuration

SysPLL circuit configuration is as shown in Figure 2-1

SysPLLNDIV setup

I
|
A 4

1/N
> Phase 12
Compa | VCO or —»
Reference oy »| rison 1/4
Clock A
A |
[ [
SysPL'LMDIV OSC control register(OSCCNT)
setting SPLLDIV setting
Figure 2-1
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2-3Pr ogr a miMedeld s

This chapter contains SysPLL register information and other information necessary for the register

setup using microcontrollers in the sections below:

U AboutthePr o gr a mviodet 6 s
0  Summary of SysPLL Registers

U  Register Descriptions
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2-3-1 Aboutthe Pr ogr a miedeld s

SysPLL base address is not fixed and varies by the system implementation.
Please refer to the System specifications for more information about the base address.

Offset is fixed for all registers.

2-3-2 Summary of SysPLL Registers
SysPLL is controlled by the registers in Table 2-1.
Remarks: Do not access any unspecified address in the address range between Base+0x0000

and Base+0xFFFF.

Table 2-1 SysPLL registers

Offset Abbrev. Attribute Contents Initial value
0x00 SysPLLCNT R/W SysPLL control register 0x0000_0600
004 SysPLLMDIV R/W Reference clockd i v i settimgdegister 0x0000_0000
0x08 SysPLLNDIV R/W Feedback clock d i v i seting degister 0x0000_0000
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2-3-3-1 SysPLL Control Register : SysPLLCNT
[Base + 0x0000]

Bit 31 30 29 28 27 26 25 24
Name - -
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - -
Reset 0 0 0 0 0

R/W R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name SysPLLS2 | SysPLLS1 | SysPLLSO
Reset 0 0 0 0 0 1 1 0

R/W R R R R R R/W R/W R/W

Bit 7 6 4 & 2 1 0

SysPLL
Name gTYB RSI:;FI;I}II_B
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R/W R/W

Bit10-8: SysPLLS2-0
Selects SysPLL internal resistance
000 b: 10.5 k

001 b: 8.5k
010 b: 7.5k
011 b: 5.5k
100 b: 6.5k
101 b: 45k
110 b: 3.5k
111 b: 1.5k

Bit2-1: SysPLLSTYB
SysPLL standby setting

0: Standby

1: Standby cancel

Bit0: SysPLLRESETB
SysPLL reset setting

0: Reset
1: No reset

Remark: Please select 3.5 k for normal use.
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2-3-3-2 Reference Clock Di v i dSettiny fKRegister : SysPLLMDIV

[Base + 0x0004]

Bit 31 30 29 28 27 26 25 24
Name - -
Reset 0 0 0 0 0 0 0 0

R/IW R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - -
Reset 0 0

R/W R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name - -
Reset 0 0 0 0 0 0 0 0

R/W R R R R R R R R

Bit 7 6 5 4 & 2 1 0

Name SysPLL SysPLL SysPLL SysPLL SysPLL SysPLL SysPLL SysPLL
MDIV7 MDIV6 MDIV5 MDIV4 MDIV3 MDIV2 MDIV1 MDIVO

Reset 0 0 0 0 0 0 0 0

R/IW RIW R/IW R/IW RIW RIW R/IW R/W R/W

Bit7-0: SysPLLMDIV7-0

Reference frequency dividing ratio

0x00: Not divided

0x01: 1/2 frequency
0x02: 1/3 frequency
0x03: 1/4 frequency

OxFC: 1/253 frequency
OxFD: 1/254 frequency
OxFE: 1/255 frequency
OxFF: 1/256 frequency

* To determine setting values, see Chapter 2-4-1 Output Frequency Setting and Chapter 2-4-2

Precautions for use and consider that VCO oscillation frequency is specified and that an output clock

that has 1/2 of VCO oscillation frequency is used to generate the system clock.

www.onsemi.com

49




AND9625/D

2-3-3-3 Feedback Clock Di v i dSettiny Register: SysPLLNDIV

[Base + 0x0008]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/IW R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/W R R R R R R R R
Bit 15 14 13 12 11 10 9 8
Name SysPLL SysPLL SysPLL SysPLL SysPLL SysPLL
NDIV13 NDIV12 NDIV11 NDIV10 NDIV9 NDIV8
Reset 0 0 0 0 0 0 0 0
R/W R R R/W R/W R/W R/W R/W R/W
Bit 7 6 5 4 3 2 1 0
Name SysPLL SysPLL SysPLL SysPLL SysPLL SysPLL SysPLL SysPLL
NDIV7 NDIV6 NDIV5 NDIV4 NDIV3 NDIV2 NDIV1 NDIVO
Reset 0 0 0 0 0 0 0 0
RW RW RW RIW RIW RIW R/IW R/W R/W

Bit13-0: SysPLLNDIV13-0
Feedback frequency dividing ratio
0x0000: Not divided.
0x0001: 1/2 frequency
0x0002: 1/3 frequency
0x0003: 1/4 frequency

Ox3FFC: 1/16381 frequency

Ox3FFD: 1/16382 frequency

Ox3FFE: 1/16383 frequency

O0x3FFF: 1/16384 frequency
* To determine setting values, see 2-4-1 Output Frequency Setting and 2-4-2 Precautions for use and
consider that VCO oscillation frequency is specified and that an output clock that has 1/2 of VCO

oscillation frequency is used to generate the system clock.
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2-4 Operation

This section describes SysPLL setting flow.
2-4-1 Output Frequency Setting
The input clock and the output clock of SysPLL are related as follows:

Input clock frequency[Hz]

Phase comparison frequency [Hz] =
Referencefrequencydividingsettingregister alue+ 1

VCO oscillation frequency [Hz] = Phase comparison frequency [Hz] x (Feedback frequency

dividing setting register value + 1)

VCO oscillation frequency[HZz]

Output clock frequency [Hz] =

U
The value U is determined by the setting in OSC
Oscillation Controller.
When 1/ 2 frequency is selected: U = 2
When 1/ 4 frequency is selected: U = 4

2-4-2 Precautions for use

Phase comparison frequency and VCO oscillation frequency have limits. Please refer to the
datasheet for more information about the limits. The system clock is generated from an output
clock generated by SysPLL. Therefore, the input clock frequency of the oscillation controller is 1/2
or 1/4 of PLL oscillation frequency (VCO oscillation frequency). Please pay attention to the
relationship between system clock frequency and reference and feedback frequency dividing

settings. SeeOs ci | | at i on CModd forthe frequencytvider sétsing.
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3 AudioPLL

3-1 Introduction

This chapter provides the outline of AudPLL in the section below.

U  The outline of AudPLL
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3-1-1 The outline of AudPLL

AudPLL controller generates an Audio clock.
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3-2 Functional Overview

This chapter provides the outline of functional blocks used for the AudPLL configuration in the

section below.

U  AudPLL circuit configuration
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3-2-1 AudPLL circuit configuration

AudPLL circuit configuration is as shown in Figure 3-1

Reference
clock

AudPLLNDIV
setting
|
|
v
1/N
» Phase
Compa| VCO
1/M p| rison
A
|
|
AudPLLMDIV
setting
Figure 3-1
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3-3Pr ogr a miMedeld s

This chapter contains AudPLL register information and other information necessary for the

register setup using microcontrollers in the sections below.

U AboutthePr o gr a mviodet 6 s
0  Summary of AudPLL Registers

U  Register Descriptions
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3-3-1 Aboutthe Pr ogr a miedeld s

AudPLL base address is not fixed and varies by the system implementation.

Please refer to the System specification for more information about base address.

Offset is fixed for all registers.

3-3-2 Summary of AudPLL Registers
AudPLL is controlled by the registers listed in Table 3-1.

Remarks: Accessible addresses are the ones listed in between the range of fi B a+0000 to

fi B a+®xe F F F Bodnot access any other address.

Table 3-1 AudPLL registers

Offset Abbrev. Attribute Register name Initial value
0x00 AudPLLCNT R/W AudPLL control register 0x0000_0500
004 AudPLLMDIV R/W Reference clockd i v i settimgdegister 0x0000_0000
0x08 AudPLLNDIV R/W Feedback clockd i v i ske#imgdegister 0x0000_0000
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3-3-3 Register Descriptions

3-3-3-1 AudPLL Control Register: AudPLLCNT

[Base + 0x0000]

Bit 31 30 29 28 27 26 25 24
Name - -
Reset 0 0 0 0 0 0 0

R/W R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - -
Reset 0 0 0 0 0 0 0

R/W R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name AudPLLS2 | AudPLLS1 | AudPLLSO
Reset 0 0 0 0 0 1 0 1

R/W R R R R R R/W R/W R/W
Bit 2 1 0
Name AudPLL AudPLL
STYB RESETB
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R/W R/W

Bit10-8: AudPLLS2-0
Sets AudPLL internal resistance

000 b: 10.5 k
001 b: 85k
010b: 75k
011 b: 55k
100 b: 6.5k
101 b: 45k
110 b: 3.5k
111 b: 15k

Remarks: Select 4.5 k for the normal use.

Bitl: AudPLLSTYB
AudPLL standby setting
0: Standby
1: Standby released

Bit0 : AudPLLRESETB
AudPLL reset setting
0: Reset
1: Does not reset.
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3-3-3-2 Reference Clock Di v i dSettiny fkegister: AudPLLMDIV
[Base + 0x0004]

Bit 31 30 29 28 27 26 25 24
Name - -
Reset 0 0 0

R/IW R R R R R

Bit 23 22 21 20 19 18 17 16
Name - -
Reset 0 0 0

R/IW R R R R R R
Bit 15 14 13 12 11 10 9 8
Name AudPLL AudPLL AudPLL AudPLL
MDIV11 MDIV10 MDIV9 MDIV8
Reset 0 0 0 0 0 0 0 0
R/W R R R R R/W R/W R/W R/W
Bit 7 6 5 4 3 2 1 0
Name | AudPLL AudPLL AudPLL AudPLL AudPLL AudPLL AudPLL AudPLL
MDIV7 MDIV6 MDIV5 MDIV4 MDIV3 MDIV2 MDIV1 MDIVO
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit11-0 : AudPLLMDIV11-0
Reference frequency dividing ratio

0x000: No frequency division
0x001: 1/2 frequency division
0x002: 1/3 frequency division
0x003: 1/4 frequency division

OxFFC: 1/4093 frequency division
OxFFD: 1/4094 frequency division
OxFFE: 1/4095 frequency division
OxFFF: 1/4096 frequency division
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3-3-3-3 Feedback Clock Di v i dSetting Register: AudPLLNDIV
[Base + 0x0008]

Bit 31 30 29 28 27 26 25 24
Name - -
Reset 0 0 0 0

R/IW R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - -
Reset 0 0 0

R/IW R R R R R R R
Bit 15 14 13 12 11 10 9 8
Name AudPLL AudPLL AudPLL AudPLL AudPLL AudPLL AudPLL AudPLL
NDIV15 NDIV14 NDIV13 NDIV12 NDIV11 NDIV10 NDIV9 NDIV8
Reset 0 0 0 0 0 0 0 0
RW RW RW R/IW R/W RIW R/IW R/W R/W
Bit 7 6 5 4 3 2 1 0
Name | AudPLL AudPLL AudPLL AudPLL AudPLL AudPLL AudPLL AudPLL
NDIV7 NDIV6 NDIV5 NDIV4 NDIV3 NDIV2 NDIV1 NDIVO
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit15-0 : AudPLLNDIV15-0

Feedback frequency dividing ratio
0x0000: No frequency division
0x0001: 1/2 frequency division
0x0002: 1/3 frequency division
0x0003: 1/4 frequency division

OxFFFC: 1/65533 frequency division
OxFFFD: 1/65534 frequency division
OxFFFE: 1/65535 frequency division
OxFFFF: 1/65536 frequency division
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3-4 Operation

This section provides AudPLL setting flow.

3-4-1 Output Frequency Setting

The input clock and the output clock of AudPLL are related as shown below.

Input clock frequency[Hz]

Phase comparison frequency [Hz] =
Referencefrequencydividingsettingregister alue+1

VCO oscillation frequency [Hz] = Phase comparison frequency [Hz] x (Feedback frequency

dividing setting register value + 1)

Output clock frequency [Hz] = VCO oscillation frequency [Hz]

3-4-2 Precautions for use
Phase comparison frequency and VCO oscillation frequency have limits. Please refer to the datasheet

for more information about the limits. The audio clock is generated by dividing the clocks generated by
AudPLL. Please refer to the Oscillation Controller U s e rMadel for the information about division

settings.
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4 INTC

4-1 Introduction

This chapter provides the brief summary of INTC in the sections bellow:

0  Brief Summary of INTC
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4-1-1 Brief Summary of INTC

This INTC is a functional circuitry that assists mutual interrupt between ARM Cortex-M3 Core0,
Corel, and LPDSP32 , and built-in Interrupt Controller(NVIC) of ARM Cortex-M3.

Moreover, it control the interrupt of LPDSP32 too.

The relation between Cortex-M3, NVIC and this INTC is shown by the following block chart.

Cortex-M3 IRQ_CTRL Cortex-M3
Core_ O register Core_1

NVIC(Core_0) NVIC (Core_1)

A A
IRQ_CTRL
logic
External interrupt Y _ External
interrupt 1/0O
J
port
Internal interrupt

Internal Module

Figure 4-1

www.onsemi.com
63



AND9625/D

The interrupt handling of NVIC is shown by the following timing chart.

Because the registers which work with BASIC clock do handling of the interrupts between cores
and external interrupts, the interrupt is asserted longer than 1 clock period. But when interrupts
between cores are occurd repeatedly, Cortex-M3 can't accept interrupt if the bit of NVIC_ISPR
register is high. Therefor software should control "Interrupt factor between cores confirmation &
generation

register : IPIREG" of INTC.

* NVIC_ISPR is the register of Cortex-M3's NVIC. Please refer to Cortex-M3 technical reference

maual if you need to understand.
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NVIC pulse interrupt (single)

There are not register which can
select pulse interrupt or level interrupt.
It is achieved a pulse interrupt and a

Itis needed longer
than 1 clock period.

« level interrupt in the same logic.
Interrupt signal
(pulse)
An appropriate bit of
NVIC_ISPR
Itis negated when software do a
interrupt routine.
Software processing Normal An appropriate interrupt Normal
processing routine processing

There is possible which is waited by
the interrupt prohibition , more high
priority another interrupts or
overhead of interrupt and so on.

NVIC pulse interrupt (repeat)

Cortex-M3 can't accept this
interrupt if the appropriate bit of
Cortex-M3 can accept next interrupt after NVIC_ISPR register is high.

NVIC_ISPR qualified bit is cleared.
Interrupt signal
(Pulse)

An appropriate bit of
NVIC_ISPR

Itis negated when
software do a interrupt
routine.

Software processing Normal X An appropriate interrupt An appropriate

processing routine interrupt routine

There is possible which is waited by Normal
the interrupt prohibition , more high processing
priority another interrupts or
overhead of interrupt and so on.

Figure 4-2
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4-2 Functional Overview

This chapter provides overview of functional blocks used for the INTC configuration in the

sections below.

The remainder of this page is intentionally left blank.
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4-3 Programmer's Model
This chapter contains INTC register information and other information necessary for the register

setup using microcontrollers in the sections below:

U0  About the programmer's model
U  Summary of Interrupt Controller registers

U  Register Descriptions
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4-3-1 About the programmer's model
INTC base address is not fixed and it will depend on the system implementation. Please refer to

System specifications for more information about the base address.

Offset is fixed for all registers.

4-3-2 Summary of Interrupt Controller registers

INTC is controlled by the registers shown in Table 4-1 below.
Remarks) Accessible addresses are the ones listed in between the range of i B a+0x0000 to

fi B a+e F F F Boonot access any other address.
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Table 4-1 Interrupt Controller registers

Offset Abbreviation Attribute Content Initial value
0x000 IPIREG R/W Interrupt factor confirmation & generation 0x0000_0000
register between cores
0x004 IPICLR R/W Interrupt factor clear register between 0x0000_0000
cores
0x008 WTMINTSET R/W Watch Dog Timer interrupt setting 0x0000_0000
[arejisuta]
0x400 EXTINTO R 0 external interrupt factor register 0x0000_0000
0x404 EXTINT1 R One external interrupt factor register 0x0000_0000
0x408 EXTINT2 R Two external interrupt factor register 0x0000_0000
0x40C EXTINT3 R Three external interrupt factor register 0x0000_0000
0x410 EXTINT4 R Four external interrupt factor register 0x0000_0000
0x414 EXTINTS R Five external interrupt factor register 0x0000_0000
0x418 EXTINTOS R Source register of 0 external interrupt 0x0000_0000
factors
0x41C EXTINT1S R Source register of one external interrupt 0x0000_0000
factor
0x420 EXTINT2S R Source register of two external interrupt 0x0000_0000
factors
0x424 EXTINT3S R Source register of three external interrupt 0x0000_0000
factors
0x428 EXTINT4S R Source register of four external interrupt 0x0000_0000
factors
0x42C EXTINT5S R Source register of five external interrupt 0x0000_0000
factors
0x430 EXTINTOM R/W Mask register of 0 external interrupt factors 0x0000_FFFF
0x434 EXTINT1IM R/W Mask register of one external interrupt 0x0000_FFFF
factor
0x438 EXTINT2M R/W Mask register of two external interrupt 0x0000_FFFF
factors
0x43C EXTINT3M R/W Mask register of three external interrupt 0x0000_FFFF
factors
0x440 EXTINT4M R/W Mask register of four external interrupt 0x0000_FFFF
factors
0x444 EXTINT5M R/W Mask register of five external interrupt 0x0000_03FF
factors
0x448 EXTINTOCO R/W 0 external interrupt factor set register (core 0x0000_0000
0)
0x44C EXTINT1CO R/W One external interrupt factor set register 0x0000_0000
(core 0)
0x450 EXTINT2CO R/W Two external interrupt factor set register 0x0000_0000
(core 0)
0x454 EXTINT3CO R/W Three external interrupt factor set register 0x0000_0000
(core 0)
0x458 EXTINT4CO R/W Four external interrupt factor set register 0x0000_0000
(core 0)
0x45C EXTINT5CO R/W Five external interrupt factor set register 0x0000_0000
(core 0)
0x460 EXTINTOC1 R/W 0 external interrupt factor set register (core 0x0000_0000
1)
0x464 EXTINT1C1 R/W One external interrupt factor set register 0x0000_0000
(core 1)
0x468 EXTINT2C1 R/W Two external interrupt factor set register 0x0000_0000
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(core 1)
0x46C EXTINT3C1 R/W Three external interrupt factor set register 0x0000_0000
(core 1)
0x470 EXTINT4C1 R/W Four external interrupt factor set register 0x0000_0000
(core 1)
0x474 EXTINT5C1 R/W Five external interrupt factor set register 0x0000_0000
(core 1)
0x478 EXTINTOCND R/W 0 external interrupt condition set register 0x0000_0000
0x47C EXTINT1CND R/W One external interrupt condition set 0x0000_0000
register
0x480 EXTINT2CND R/W Two external interrupt condition set 0x0000_0000
register
0x484 EXTINT3CND R/W Three external interrupt condition set 0x0000_0000
register
0x488 EXTINTACND R/W Four external interrupt condition set 0x0000_0000
register
0x48C EXTINTS5CND R/W Five external interrupt condition set 0x0000_0000
register
0x490 EXTINTOCLR R/W External interrupt O clear register 0x0000_0000
0x494 EXTINT1CLR R/W External interrupt 1 clear register 0x0000_0000
0x498 EXTINT2CLR R/W External interrupt 2 clear register 0x0000_0000
0x49C EXTINT3CLR R/W External interrupt 3 clear register 0x0000_0000
0x4A0 EXTINT4CLR R/W External interrupt 4 clear register 0x0000_0000
0x4A4 EXTINT5CLR R/W External interrupt 5 clear register 0x0000_0000
0x4A8 EXTINTOFEN R/W Permission register of 0 external interrupt 0x0000_0000
noise filters
Ox4AC EXTINT1FEN R/W Permission register of one external 0x0000_0000
interrupt noise filter
0x4B0 EXTINT2FEN R/W Permission register of two external 0x0000_0000
interrupt noise filters
0x4B4 EXTINT3FEN R/W Permission register of three external 0x0000_0000
interrupt noise filters
0x4B8 EXTINT4FEN R/W Permission register of four external 0x0000_0000
interrupt noise filters
0x4BC EXTINTSFEN R/W Permission register of five external 0x0000_0000
interrupt noise filters
0x4CO0 EXTINTOFSET R/W 0 external interrupt noise filter set register 0x0000_0000
0x4C4 EXTINT1FSET R/W One external interrupt noise filter set 0x0000_0000
register
0x4C8 EXTINT2FSET R/W Two external interrupt noise filter set 0x0000_0000
register
0x4CC EXTINT3FSET R/W Three external interrupt noise filter set 0x0000_0000
register
0x4D0 EXTINT4FSET R/W Four external interrupt noise filter set 0x0000_0000
register
0x4D4 EXTINTSFSET R/W Five external interrupt noise filter set 0x0000_0000
register
0x800 DSPINT1STS R One LPDSP32 interrupt status register 0x0000_0000
0x804 DSPINT2STS R Two LPDSP32 interrupt status registers 0x0000_0000
0x808 DSPINT3STS R Three LPDSP32 interrupt status registers 0x0000_0000
0x80C DSPINT4STS R Four LPDSP32 interrupt status registers 0x0000_0000
0x810 DSPINT5STS R Five LPDSP32 interrupt status registers 0x0000_0000
0x814 DSPINT6STS R Six LPDSP32 interrupt status registers 0x0000_0000
0x818 DSPINT7STS R Seven LPDSP32 interrupt status registers 0x0000_0000
0x81C DSPINT8STS R Eight LPDSP32 interrupt status registers 0x0000_0000
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0x820 DSPINT9STS R Nine LPDSP32 interrupt status registers 0x0000_0000
0x824 DSPINT10STS R Ten LPDSP32 interrupt status registers 0x0000_0000
0x828 DSPINT11STS R 11 LPDSP32 interrupt status registers 0x0000_0000
0x82C DSPINT12STS R 12 LPDSP32 interrupt status registers 0x0000_0000
0x830 DSPINT13STS R 13 LPDSP32 interrupt status registers 0x0000_0000
0x834 DSPINT14STS R 14 LPDSP32 interrupt status registers 0x0000_0000
0x838 DSPINT15STSO R 15 LPDSP32 interrupt status registers 0x0000_0000
0x83C DSPINT15STS1 R 15 LPDSP32 interrupt status registers 0x0000_0000
0x840 DSPINTMASKO R/W LPDSP32 interrupt mask register 0x FFFF_ FFFF
0x844 DSPINTMASK1 R/W LPDSP32 interrupt mask register 0x FFFF_ FFFF
0x848 DSPINTSRCSTSO R LPDSP32 interrupt source status register 0x0000_0000
0x84C DSPINTSRCSTS1 R LPDSP32 interrupt source status register 0x0000_0000
0x850 DSPINTSETO R/W LPDSP32 interrupt setting register 0 OXFFFF_FFFF
0x854 DSPINTSET1 R/W LPDSP32 interrupt setting register 1 OXFFFF_FFFF
0x858 DSPINTSET2 R/W LPDSP32 interrupt setting register 2 OXFFFF_FFFF
0x85C DSPINTSET3 R/W LPDSP32 interrupt setting register 3 OXFFFF_FFFF
0x860 DSPINTSET4 R/W LPDSP32 interrupt setting register 4 OXFFFF_FFFF
0x864 DSPINTSET5 R/W LPDSP32 interrupt setting register 5 OXFFFF_FFFF
0x868 DSPINTSET6 R/W LPDSP32 interrupt setting register 6 OXFFFF_FFFF
0x86C DSPINTSET7 R/W LPDSP32 interrupt setting register 7 OXFFFF_FFFF
0x870 DSPDMACLR R/W LPDSP32 DMA [sute-tasukuriajisuta] 0x0000_0000
0x874 DSPDMBCLR R/W LPDSP32 DMB status clear register 0x0000_0000
0x878 DSPPMCLR R/W LPDSP32 PM status clear register 0x0000_0000
0x87C DSPDMASTS RW LPDSP32 DMA [sute-tasujisuta] 0x0000_0000
0x880 DSPDMBSTS R/W LPDSP32 DMB status register 0x0000_0000
0x884 DSPPMSTS R/W LPDSP32 PM status register 0x0000_0000
0x900 Reserved RIW - 0x0000_0000
0x904 Reserved RIW - 0x0000_0000
0x908 Reserved R/W - 0x0000_0000
0x90C Reserved R/W - 0x0000_0000
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4-3-3 Register Descriptions

4-3-3-1 Interrupt factor between cores confirmation & generation
register : IPIREG
[Base + 0x0000]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/IW R R R R R R R R
Bit 23 22 21 20 19 18 17 16
Name INTISR3_ | INTISR2_ | INTISR1_ | INTISRO_
DSP DSP DSP DSP
Reset 0 0 0 0 0 0 0 0
R/W R R R R R/W R/W R/W R/W
Bit 15 14 13 12 11 10 9 8
Name INTISRL_ | INTISR1_ | INTISRL_ | INTISRL_
3 2 1 0
Reset 0 0 0 0 0 0 0 0
R/W R R R R R/W R/W R/W R/W
Bit 7 6 5 4 & 2 1 0
Name INTISRO_ | INTISRO_ | INTISRO_ | INTISRO_
3 2 1 0
Reset 0 0 0 0 0 0 0 0
R/W R R R R R/W R/W R/W R/W

Interrupt state confirmation register.

It can confirm from which core interrupt has been generated.

Moreover, it has the role for each core to generate interrupt from the corresponding core by writing "1"
in this register.

It is invalid to write O in this register.

- At Read

Bit19-Bit16 : INTISRx_DSP
Monitor register of interrupt factor signal x from LPDSP32
0 : Interrupt signal x from LPDSP32 is "L" level.
1: Interrupt signal x from LPDSP32 is "H" level.

Note) x is one from 0 to 3.

The relation to the interrupt number in Cortex-M3 core 0 and core 1 is as follows.
x=0: Interrupt number 8

x=1: Interrupt number 9

x=2: Interrupt number 10

x=3: Interrupt number 11

Moreover, it is the interrupt factor of LPDSP32 itself too.
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The relation to the interrupt number is as follows.

x=0: Interrupt number 8
x=1: Interrupt number 9
x=2: Interrupt number 10
x=3: Interrupt number 11

Bit11-Bit8 : INTISR1_x
Monitor register of interrupt factor signal x from Cortex-M3 Corel
0 : Interrupt signal x from Cortex-M3 Corel is "L" level.
1 : Interrupt signal x from Cortex-M3 Corel is "H" level.

Note) x is one from 0 to 3.

The relation to the interrupt number of Cortex-M3 Core0 and LPDSP32 is as follows.
x=0: Interrupt number 4

x=1: Interrupt number 5

x=2: Interrupt number 6

x=3: Interrupt number 7

Moreover, it is the interrupt factor of Cortex-M3 Corel itself too.

The relation to the interrupt number is as follows.

x=0: Interrupt number 4
x=1: Interrupt number 5
x=2: Interrupt number 6
x=3: Interrupt number 7

Bit3-Bit0 : INTISRO_x
Monitor regsiter of interrupt factor signal x from Cortex-M3 Core0
0 : Interrupt signal x from Cortex-M3 Core0 is "L" level.
1 : Interrupt signal x from Cortex-M3 Core0 is "H" level.

Note) x is one from 0 to 3.

The relation to the interrupt number of Cortex-M3 Corel and LPDSP32 is as follows.
x=0: Interrupt number 0

x=1: Interrupt number 1

x=2: Interrupt number 2

x=3: Interrupt number 3

Moreover, it is the interrupt factor of Cortex-M3 Core0 itself too.

The relation to the interrupt number is as follows.

x=0: Interrupt number 0
x=1: Interrupt number 1
x=2: Interrupt number 2
x=3: Interrupt number 3

- At Write

Bit19-Bit16 : INTISRx_DSP
Interrupt generate register from LPDSP32 to each core
It is an interrupt signal x from LPDSP32.
0 : ltis invalid. There is no effect.
1:"H" level is supplied to interrupt factor signal x from LPDSP32.

Note) It is a prohibition that Cortex-M3 Core0 and Corel write "1". Only writing "0" is allowed.
x is one from 0 to 3.
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Bit11-Bit8 : INTISR1_x
Interrupt generate register from Cortex-M3 Corel to each core
Itis an interrupt signal x from Cortex-M3 Corel.
0 :Itis invalid. There is no effect.
1:"H" level is supplied to interrupt factor signal x from Cortex-M3 Corel.

Note) It is a prohibition that Cortex-M3 Core0 and LPDSP32 write "1". Only writing "0" is allowed.
x is one from 0 to 3.

Bit3-Bit0 : INTISRO_x
Interrupt generate register from Cortex-M3 Core0 to each core
It is an interrupt signal x from Cortex-M3 Core0. .
0 :ltis invalid. There is no effect.
1:"H" level is supplied to interrupt factor signal x from Cortex-M3 CoreO.

Note) It is a prohibition that Cortex-M3 Corel and LPDSP32 write "1". Only writing "0" is allowd.
x is one from 0 to 3.
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4-3-3-2 The interrupt factor between cores clear register: IPICLR
[Base + 0x0004]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/IW R R R R R R R R
Bit 23 22 21 20 19 18 17 16
Name INTISR3 INTISR2 INTISR1 INTISRO
CLR_DSP | CLR_DSP | CLR_DSP | CLR_DSP
Reset 0 0 0 0 0 0 0 0
R/W R R R R R/W R/W R/W R/W
Bit 15 14 13 12 11 10 9 8
Name INTISR1 INTISR1 INTISR1 INTISR1
CLR 3 CLR 2 CLR 1 CLR 0
Reset 0 0 0 0 0 0 0 0
R/W R R R R R/W R/W R/W R/W
Bit 7 6 5 4 & 2 1 0
Name INTISRO INTISRO INTISRO INTISRO
CLR_3 CLR 2 CLR_ 1 CLR O
Reset 0 0 0 0 0 0 0 0
R/W R R R R R/W R/W R/W R/W

Interrupt in the corresponding core can be cleared by writing "1" in this register.
It is invalid to write O in this register. There is no effect.

It is possible to use it as an interrupt state confirmation register at Read.

- At Write

Bit19-Bit16 : INTISRXCLR_DSP
Clear register of the factor of the interrupt signal x of Cortex-M3 Core0 and Cortex-M3 Corel
0: ltis invalid. There is no effect.
1 : Interrupt signal x of Cortex-M3 Core0 and Cortex-M3 Corel is cleared.

Note) x is one from 0 to 3.

Bit11-Bit8 : INTISR1CLR_x
Clear register of the factor of the interrupt signal x of LPDSP32 and Cortex-M3 Core0
0 : Itis invalid. There is no effect.
1 : Interrupt signal x of LPDSP32 and Cortex-M3 Core0 is cleared.

Note) x is one from 0 to 3.

Bit3-Bit0 : INTISROCLR_x
Clear register of the factor of the interrupt signal x of LPDSP32 and Cortex-M3 Corel
0 : ltis invalid. There is no effect.

1 : Interrupt signal x of LPDSP32 and Cortex-M3 Corel is cleared.

Note) x is one from 0 to 3.

- At Read
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Bit19-Bit16 : INTISRXCLR_DSP
Monitor register of the factor of the interrupt signal x of Cortex-M3 Core0 and Cortex-M3 Corel
0 : Interrupt signal x of Cortex-M3 Core0 and Cortex-M3 Corel is "L" levels.
1 : Interrupt signal x of Cortex-M3 Core0 and Cortex-M3 Corel is "H" levels.

Note) x is one from 0 to 3.

Bit11-Bit8 : INTISR1CLR_x
Monitor register of the factor of the interrupt signal x of LPDSP32 and Cortex-M3 Core0
0 : Interrupt signal x of LPDSP32 and Cortex-M3 Core0 is "L" levels.
1 : Interrupt signal x of LPDSP32 and Cortex-M3 Core0 is "H" levels.

Note) x is one from 0 to 3.
Bit3-Bit0 : INTISROCLR_x
Monitor register of the factor of the interrupt signal x of LPDSP32 and Cortex-M3 Corel
0 : Interrupt signal x of LPDSP32 and Cortex-M3 Corel is "L" levels.
1 : Interrupt signal x of LPDSP32 and Cortex-M3 Corel is "H" levels.

Note) x is one from 0 to 3.
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4-3-3-3 Watch Dog Timer interrupt setting register: WTMINTSET
[Base + 0x0008]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0
R/IW R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0
R/IW R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name WTMINT1 | WTMINT1 | WTMINT1

SET2 SET1 SETO
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R/W R/W R/W
Bit 7 6 5 4 & 2 1 0
Name WTMINTO | WTMINTO | WTMINTO
SET2 SET1 SETO
Reset 0 0 0 0 0 0 0 0
R/W R R R R R RIW R/W R/W

Bit10-8 : WTMINT1SETX

Allocation register which set the interrupt of WTMx(Watch Dog Timer x) in normal interrupt or
non-maskable interrupt of Cortex-M3 Corel

0 :It allocates it in normal interrupt.

1 :It allocates it in non-maskable interrupt (NMI).

Note) x is one from 0 to 2.

* When the Watch Dog Timer interrupt use as interrupt of LPDSP32, this setting doesn't influence.

Bit2-0 : WTMINTOSETx

Allocation register which set the interrupt of WTMx(Watch Dog Timer x) in normal interrupt or
non-maskable interrupt of Cortex-M3 Core0

0 :It allocates it in usual interrupt.

1 :It allocates it in [nonmasukaraburu] interrupt (NMI).

Note) x is one from 0 to 2.

* When the Watch Dog Timer interrupt use as interrupt of LPDSP32, this setting doesn't influence.
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[Base + 0x0400 - 0x0410]

AND9625/D

4-3-3-4 External interrupt n(EXTINTN) monitor register: EXTINTN

Bit

31 30 29 28 27 26 25 24
Name - - - - - -
Reset 0 0 0
R/IW R R R R R
Bit 23 22 21 20 19 18 17 16
Name - - - - - -
Reset 0 0 0
R/IW R R R R R R
Bit 15 14 13 12 11 10 9 8
Name | EXTINTN_ | EXTINTn_ | EXTINT_ | EXTINTn_ | EXTINTn_ | EXTINT_ | EXTINTn_ | EXTINTn_
STATE15 STATE14 | STATE13 STATE12 STATE11l STATE10 STATES STATES
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R R
Bit 7 6 5 4 & 2 1 0
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
STATE7 STATE6 STATES STATE4 STATE3 STATE2 STATE1 STATEO
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R R

Bit15-0 : EXTINTNSTATE15-0
Monitor register of the state of external interrupt n

0: Interrupt has not been generated.

1: Interrupt has been generated.

Note) n

= 04
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[Base + 0x0414]

AND9625/D

4-3-3-5 External interrupt 5(EXTINT5) monitor register: EXTINT5

Bit 31 30 29 28 27 26 25 24
Name - - - - - -
Reset 0 0 0

R/IW R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - -
Reset 0 0 0

R/IW R R R R R R
Bit 15 14 13 12 11 10 9 8
Name i i i i i i EXTINTS_ | EXTINTS_
STATES STATES
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R R
Bit 7 6 5 4 & 2 1 0
Name EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_
STATE7 STATE6 STATES STATE4 STATE3 STATE2 STATE1 STATEO
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R R

Bit9-0 : EXTINT5STATES-0

Monitor register of the state of external interrupt 5.

0: Interrupt has not been generated.

1: Interrupt has been generated.
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4-3-3-6 Raw external interrupt n(EXTINTN) monitor register: EXTINTnS
[Base + 0x0418 - 0x0428]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0
R/IW R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0
R/IW R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name | EXTINTN_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINT_ | EXTINTn_ | EXTINTn_

SRC15 SRC14 SRC13 SRC12 SRC11 SRC10 SRC9 SRC8
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R R
Bit 7 6 5 4 & 2 1 0
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
SRC7 SRC6 SRC5 SRC4 SRC3 SRC2 SRC1 SRCO
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R R

Bit15-0 : EXTINTnSRC15-0
Monitor register of the raw state of external interrupt n
0: Interrupt has not been generated.
1: Interrupt has been generated.

Note) n = 04
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[Base + 0x042C]

AND9625/D

4-3-3-7 Raw external interrupt 5(EXTINT5) monitor register: EXTINT5S

Bit 31 30 29 28 27 26 25 24
Name - - - - - -
Reset 0 0 0

R/IW R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - -
Reset 0 0 0

R/IW R R R R R R
Bit 15 14 13 12 11 10 9 8
Name i i i i i i EXTINTS_ | EXTINTS_
SRC9 SRC8
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R R

Bit 7 6 5 4 & 2 1 0

Name EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_
SRC7 SRC6 SRC5 SRC4 SRC3 SRC2 SRC1 SRCO

Reset 0 0 0 0 0 0 0 0

R/W R R R R R R R R

Bit9-0 : EXTINT5SRC9-0
Monitor register of the raw state of external interrupt 5.

0: Interrupt has not been generated.

1: Interrupt has been generated.
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[Base + 0x0430 - 0x0440]

AND9625/D

4-3-3-8 External interrupt n(EXTINTN) mask register: EXTINTnM

Bit

31 30 29 28 27 26 25 24
Name - - - - - -
Reset 0 0 0
R/IW R R R R R
Bit 23 22 21 20 19 18 17 16
Name - - - - - -
Reset 0 0 0
R/IW R R R R R R
Bit 15 14 13 12 11 10 9 8
Name | EXTINTN_ | EXTINTn_ | EXTINT_ | EXTINTn_ | EXTINTn_ | EXTINT_ | EXTINTn_ | EXTINTn_
MSK15 MSK14 MSK13 MSK12 MSK11 MSK10 MSK9 MSK8
Reset 1 1 1 1 1 1 1 1
RW R/W RW RIW R/W RIW R/IW R/W R/W
Bit 7 6 5 4 & 2 1 0
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
MSK7 MSK6 MSK5 MSK4 MSK3 MSK2 MSK1 MSKO
Reset 1 1 1 1 1 1 1 1
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit15-0 : EXTINTNMSK15-0

Select register whether to mask the external interrupt n
0: The external interrupt is not masked.
1: The external interrupt is masked.

Note) n

= 04
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[Base + 0x0444]

AND9625/D

4-3-3-9 External interrupt 5(EXTINT5) mask register: EXTINT5M

Bit 31 30 29 28 27 26 25 24
Name - - - - - -
Reset 0 0 0

R/IW R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - -
Reset 0 0 0

R/IW R R R R R R
Bit 15 14 13 12 11 10 9 8
Name ) ) ) ) ) ) EXTINTn_ | EXTINTN_
MSK9 MSK8
Reset 0 0 0 0 0 0 1 1
RIW RIW R/IW R/IW RIW RIW R/IW R/W R/W
Bit 7 6 5 4 & 2 1 0
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
MSK7 MSK6 MSK5 MSK4 MSK3 MSK2 MSK1 MSKO
Reset 1 1 1 1 1 1 1 1
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit9-0 : EXTINT5MSK9-0
Select register whether to mask the external interrupt n
0: The external interrupt is not masked.
1: The external interrupt is masked.
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4-3-3-10 External interrupt n(EXTINTN) setting register: EXTINTnCO
[Base + 0x0448 - 0x0458]

Bit 31 30 29 28 27 26 25 24
Name - - - - - -
Reset 0 0 0
R/W R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - -
Reset 0 0 0
R/W R R R R R R

Bit 15 14 13 12 11 10 9 8
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_

SET15 SET14 SET13 SET12 SET11 SET10 SET9 SET8
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Bit 7 6 5 4 3 2 1 0
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_
SET7 SET6 SETS5 SET4 SET3 SET2 SET1 SETO
Reset 0 0 0 0 0 0 0 0
R/W R/W R/IW R/W R/W R/W R/W R/W R/W

Bit15-0 : EXTINTNSET15-0
Interrupt setting register external interrupt n to the interrupt of Cortex-M3 Core0

0: It allocates it in normal interrupts.

1: It allocates it in non-maskable interrupt (NMI).

* When the external interrupt use as interrupt of LPDSP32, this setting doesn't influence.

Note) n

= 04
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[Base + 0x045C]

AND9625/D

4-3-3-11 External interrupt 5(EXTINT5) setting register: EXTINT5CO

Bit 31 30 29 28 27 26 25 24
Name - -
Reset 0 0 0

R/IW R R R R R

Bit 23 22 21 20 19 18 17 16
Name - -
Reset 0 0 0

R/IW R R R R R R
Bit 15 14 13 12 11 10 9 8
Name EXTINTn_ | EXTINTN_
SET9 SET8
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R/W R/W
Bit 7 6 5 4 & 2 1 0
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
SET7 SET6 SET5 SET4 SET3 SET2 SET1 SETO
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit9-0 : EXTINTNSET9-0

Intterupt setting register of external interrupt 5 to the interrupt of Cortex-M3 Core0

0:1t allocates it in normal interrupts.
1:1t allocates it in non-maskable interrupt (NMI).

* When the external interrupt use as interrupt of LPDSP32, this setting doesn't influence.
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AND9625/D

4-3-3-12 External interrupt n(EXTINTN) setting register: EXTINTnC1
[Base + 0x0460 - 0x0470]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0
R/IW R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - -
Reset 0 0 0 0 0 0 0 0
R/IW R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name | EXTINTN_ | EXTINTn_ | EXTINT_ | EXTINTn_ | EXTINTn_ | EXTINT_ | EXTINTn_ | EXTINTn_

SET15 SET14 SET13 SET12 SET11 SET10 SET9 SET8
Reset 0 0 0 0 0 0 0 0
RIW RIW R/IW R/IW RIW RIW R/IW R/W R/W

Bit 7 6 5 4 & 2 1 0

Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
SET7 SET6 SETS SET4 SET3 SET2 SET1 SETO

Reset 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/IW R/IW RIW R/W R/W

Bit15-0 : EXTINTNSET15-0

Intterupt setting register of external interrupt n to the interrupt of Cortex-M3 Corel
0: It allocates it in normal interrupts.
1: It allocates it in non-maskable interrupt (NMI).

* When the external interrupt use as interrupt of LPDSP32, this setting doesn't influence.

Note) n = 04
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[Base + 0x0474]

AND9625/D

4-3-3-13 External interrupt 5(EXTINT5) setting register: EXTINT5C1

Bit 31 30 29 28 27 26 25 24
Name - -
Reset 0 0 0

R/IW R R R R R

Bit 23 22 21 20 19 18 17 16
Name - -
Reset 0 0 0

R/IW R R R R R R
Bit 15 14 13 12 11 10 9 8
Name EXTINTn_ | EXTINTN_
SET9 SET8
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R/W R/W
Bit 7 6 5 4 & 2 1 0
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
SET7 SET6 SET5 SET4 SET3 SET2 SET1 SETO
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit9-0 : EXTINTNSET9-0

Intterupt setting register of external interrupt 5 to the interrupt of Cortex-M3 Corel

0:1t allocates it in normal interrupts.
1:1t allocates it in non-maskable interrupt (NMI).

* When the external interrupt use as interrupt of LPDSP32, this setting doesn't influence.
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AND9625/D

4-3-3-14 External interrupt n(EXTINTn) condition setting
EXTINTNCND
[Base + 0x0478 - 0x0488]
Bit 31 30 29 28 27 26 25 24
Name | EXTINTAL | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_
CNDf1 CNDfO CNDel CNDeO CNDd1 CNDdO CNDc1 CNDcO
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Bit 23 22 21 20 19 18 17 16
Name | EXTINTAL | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_
CNDb1 CNDbO CNDal CNDa0 CND91 CND90 CNDS81 CND80
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Bit 15 14 13 12 11 10 9 8
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_
CND71 CND70 CND61 CND60 CND51 CND50 CND41 CND40
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Bit 7 6 5 4 3 2 1 0
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
CND31 CND30 CND21 CND20 CND11 CND10 CNDO1 CNDOO
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit31-0 : EXTINTNCNDmM1-mO
Intterupt condition setting register of external interrupt n bit m
00 b: Interrupt condition is a falling edge occurs.
01 b: Interrupt condition is a low level occurs.
10 b: Interrupt condition is a rising edge occurs.
11 b: Interrupt condition is a high level occurs.

Note) n

= 04
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4-3-3-15 External interrupt 5(EXTINT5) condition setting
EXTINT5CND
[Base + 0x048C]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0

R/W R R R R R R R R
Bit 23 22 21 20 19 18 17 16
Name ) ) ) ) EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
CND91 CND90 CND81 CND80
Reset 0 0 0 0 0
R/W R R R R R/W R/W R/W R/W
Bit 15 14 13 12 11 10 9 8
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_
CND71 CND70 CND61 CND60 CND51 CND50 CND41 CND40
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Bit 7 6 5 4 3 2 1 0
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
CND31 CND30 CND21 CND20 CND11 CND10 CNDO1 CNDOO
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit19-0 : EXTINT5CNDm1-mO
Intterupt condition setting register of external interrupt 5 bit m
00 b: Interrupt condition is a falling edge occurs.
01 b: Interrupt condition is a low level occurs.
10 b: Interrupt condition is a rising edge occurs.
11 b: Interrupt condition is a high level occurs.

www.onsemi.com

89

register:




AND9625/D

4-3-3-16 External interrupt n(EXTINTN) clear register: EXTINTNCLR
[Base + 0x0490 - 0x04A0]

Bit 31 30 29 28 27 26 25 24
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0
R/IW R R R R R R R R

Bit 23 22 21 20 19 18 17 16
Name - - - - - - - -
Reset 0 0 0 0 0 0 0 0
R/IW R R R R R R R R

Bit 15 14 13 12 11 10 9 8
Name | EXTINTN_ | EXTINTn_ | EXTINT_ | EXTINTn_ | EXTINTn_ | EXTINT_ | EXTINTn_ | EXTINTn_

CLR15 CLR14 CLR13 CLR12 CLR11 CLR10 CLR9 CLRS8
Reset 0 0 0 0 0 0 0 0
RIW RIW R/IW R/IW RIW RIW R/IW R/W R/W
Bit 7 6 5 4 & 2 1 0
Name EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTn_ | EXTINTNn_
CLR7 CLR6 CLR5 CLR4 CLR3 CLR2 CLR1 CLRO
Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/IW R/IW RIW R/W R/W

Bit15-0 : EXTINTnCLR15-0
Clear register of the factor of the external interrupt n bit 15-0
The factor of interrupt is cleared when "1" is written, and hardware returns O this register
automatically.
0: There is no effect.
1: The factor of interrupt is cleared.

Note) n = 04
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4-3-3-17 External interrupt 5(EXTINT5) clear register: EXTINT5CLR
[Base + 0x04A4]

Bit 31 30 29 28 27 26 25 24
Name - -
Reset 0 0 0
R/W R R R R R

Bit 23 22 21 20 19 18 17 16
Name - -
Reset 0 0 0
R/W R R R R R R

Bit 15 14 13 12 11 10 9 8
Name EXTINTS_ | EXTINTS_

CLR9 CLRS8
Reset 0 0 0 0 0 0 0 0
R/W R R R R R R R/W R/W

Bit 7 6 5 4 3 2 1 0

Name EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_ | EXTINTS_
CLR7 CLR6 CLR5 CLR4 CLR3 CLR2 CLR1 CLRO

Reset 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit9-0 : EXTINT5CLR9-0

Clear register of the factor of the external interrupt 5 bit 9-0
The factor of interrupt is cleared when "1" is written, and hardware returns O this register
automatically.

0: There is no effect.
1: The factor of interrupt is cleared.
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