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Chapter 1
Device Overview

1.1 Introduction

These devices are members of the low-cost, high-performance HCS08 family of 8-bit
microcontroller units (MCUs). All MCUs in the family use the enhanced HCSO08 central
processor unit and are available with a variety of modules, memory sizes and types, and
package types. The following table summarizes the peripheral availability per package
type for the devices available.

Table 1-1. Memory and package availability

Feature MC9S08PA16 MC9S08PA8

Flash size (bytes) 16,384 8,192
EEPROM size (bytes) 256 256

RAM size (bytes) 2,048 2,048
LQFP-44 Yes Yes
LQFP-32 Yes Yes
SOIC-20 Yes Yes
TSSOP-20 Yes Yes
TSSOP-16 Yes Yes

Table 1-2. Feature availability

Pin number 44-pin 32-pin 20-pin 16-pin
Bus frequency

(MH2) 20 20 20 20
IRQ Yes
WDOG Yes
DBG Yes
IPC Yes
CRC Yes
ICS Yes

Table continues on the next page...
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MCU block diagram

Table 1-2. Feature availability (continued)

Pin number 44-pin | 32-pin | 20-pin | 16-pin
XOSC Yes
RTC Yes
SPIO (8-bit) Yes
IIC Yes
ACMP Yes
FTMO channels 2-ch
FTM2 channels 6-ch 2-ch
MTIMO Yes
SCI0 Yes
SCH Yes No
ADC 12-channel, 12-bit 12-channel, 12-bit 10-channel, 10-bit 6-channel, 10-bit
KBI pins 8 8 8 8
GPIO 37 28 18 14

1.2 MCU block diagram
The block diagram below shows the structure of the MCUs.
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HCS08 CORE
y—
(—
CPU BDC
SYSTEM INTEGRATION KEYBOARD INTERRUPT
MODULE (SIM
(SIM) P MODULE (KBIO)
I\
WDG | | IRQ INTER-INTEGRATED
CIRCUIT BUS (liC)
1 kHz LPO ‘ ‘ LVD
8-BIT MODULO TIMER
INTERRUPT PRIORITY A (MTIMO)
CONTROLLER(IPC) N
2-CH FLEX TIMER
ON-CHIP ICE AND A MODULE (FTMO)
DEBUG MODUE (DBG) N—
6-CH FLEX TIMER
USER FLASH MODULE (FTM2)
MC9S08PA16 = 16,384 bytes \,_"—
MC9S08PA8 = 8,192 bytes SERIAL COMMUNICATION
INTERFACE (SCI0)
USER EEPROM
MC9S08PA16 = 256 bytes \,_"— SERIAL COMMUNICATION
MC9S08PA8 = 256 bytes INTERFACE (SCH)
USER RAM ANALOG COMPARATOR
MC9S08PA16 = 2,048 bytes \,_"— (ACMP)
MC9S08PAS = 2,048 bytes
REAL-TIME CLOCK
(RTC)
20 MHz INTERNAL CLOCK |
SOURCE (ICS) N—
SERIAL PERIPHERAL
EXT INTERFACE (SPI0)
EXTERNAL OSCILLATOR
XJAL ] SOURCE (XOSC) N—
Vbp
SS
Vpo' POWER MANAGEMENT A
Vss? CONTROLLER (PMC) N—
vV 4.
SS >
VREF
HDDA 12-CH 12-BIT
VREFr ANALOG-TO-DIGITAL —
Vssag | CONVERTER(ADC)
CYCLIC REDUNDANCY .

CHECK (CRC)

1. PTA2 and PTAS3 operate as true-open drain when working as output.

2. PTA4/ACMPO/BKGD/MS is an output-only pin when used as port pin.

3. PTDO, PTD1, PTB4 and PTBS5 can provide high sink/source current drive.
4. The secondary power pair of Vpp and Vgg (pin 11, 27 and 28 in 44-pin package) are not bonded in 32-pin, 20-pin or 16-pin packages.

Figure 1-1. MCU block diagram

1.3 System clock distribution

These series contain three on-chip clock sources:

|

Port E Port D

Chapter 1 Device Overview
[ |<—>PTA0/KBIOPO/FTMOCHO/ACMPO/ADPO
<—>PTA1/KBIOP1/FTMOCH1/ACMP1/ADP1
<—>PTA2/KBIOP2/RxD0/SDA!
<—>PTA3/KBIOP3/TxD0/SCL
<—>PTA4/ACMPO/BKGD/MS?
<—>PTA5/IRQ/TCLKO/RESET
<—>PTA6/FTM2FAULT 1/ADP2
L le—>PTA7/FTM2FAULT2/ADP3

<—>PTB0/KBIOP4/RxD0O/ADP4
<—>PTB1/KBIOP5/TXxD0/ADP5
<—>PTB2/KBIOP6/SPSCKO/ADP6
<—>PTB3/KBIOP7/MOSIO/ADP7
<—>PTB4/FTM2CH4/MISO03
<—>PTB5/FTM2CH5/550°
<—>PTB6/SDA/XTAL

| l«—>PTB7/SCL/EXTAL

[<—>PTCO/FTM2CHO/ADP8
[<—>PTC1/FTM2CH1/ADP9
[<«<—>PTC2/FTM2CH2/ADP10
[<«<—>PTC3/FTM2CH3/ADP11
[<«—>PTC4/FTMOCHO
[<«—>PTC5/FTMOCH1
[<—>PTC6/RxD1
L__<—>PTC7/TxD1

[ [<—>PTDO/FTM2CH23
<—>PTD1/FTM2CH33
<«—>pTD2
«—>PTD3
<«—>PTD4
<«—>PTD5
<—>PTD6
__le«—>pTD7

Port A

Port C

[<—>PTE0/SPSCKO0
[<—>PTE1/MOSIO
[<—>PTE2/MISO0
[<—>PTE3/BUSOUT
[<«<—>PTE4/TCLK2
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System clock distribution
¢ Internal clock source (ICS) module — The main clock source generator providing

bus clock and other reference clocks to peripherals

» External oscillator (XOSC) module — The external oscillator providing reference
clock to internal clock source (ICS), the real-time clock counter clock module (RTC)

and other MCU sub-systems.
* Low-power oscillator (LPO) module — The on-chip low-power oscillator providing
1 kHz reference clock to RTC and watchdog (WDOG).

NOTE

For this device, the system clock is the bus clock.

The following figure shows a simplified clock connection diagram.

1-kHz |LPOCLK
LPO
XTAL ~— osc |oScout
— TCLKO TCLK2
EXTAL ICSIRCLK _
Y v; Yy \i
FTMO
WDG RTC ADC ACMP SPI MTIMO FTM2 CRC
A A A A A A A A A
ICSFFCLK ] FFCLK
2]
ics [|'CSOUT (BUSCLK)
\i y | Y y A Y Y Y
CPU RAM FLASH BDC DBG IPC SCIo lnc KBI
ScI1
i
ICSLCLK

Figure 1-2. System clock distribution diagram

The clock system supplies:

* [CSOUT(BUSCLK) — This up to 20 MHz clock source is used as the bus clock that
is the reference to CPU and all peripherals. Control bits in the ICS control registers

determine which of the clock sources is connected:

e Internal reference clock
e External reference clock

* Frequency-locked loop (FLL) output
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Chapter 1 Device Overview
e ICSLCLK — This clock source is derived from the digitally controlled oscillator
(DCO) of the ICS when the ICS is configured to run off of the internal or external
reference clock. Development tools can select this internal self-clocked source (8
MHz) to speed up BDC communications in systems where the bus clock is slow.

e JCSIRCLK — This is the internal reference clock and can be selected as the clock
source to the WDOG module.

e ICSFFCLK — This is the reference clock of the FLL. Its frequency is determined by
the setting of the ICS. ICSFFCLK is also used to generate the fixed frequency clock
(FFCLK).

* FFCLK — This is the fixed frequency clock which can be selected as the clock
source to the FTM and MTIM modules. It is generated by the ICSFFCLK after being
synchronized to the bus clock, so the frequency of FFCLK is half of ICSFFCLK.

* LPOCLK — This clock is generated from an internal low power oscillator (=1 kHz)
that is completely independent of the ICS module. The LPOCLK can be selected as
the clock source to the RTC or WDOG modules.

e OSCOUT — This is the direct output of the external oscillator module and can be
selected as the clock source for RTC, WDOG and ADC.

* TCLKO — This is an optional external clock source for the FTM0 and MTIMO
modules. The TCLKO must be limited to 1/4th frequency of the bus clock for
synchronization.

e TCLK2 — This is an optional external clock source for the FTM2 module. The
TCLK2 must be limited to 1/4th frequency of the bus clock for synchronization.
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Chapter 2
Pins and connections

2.1 Device pin assignment

PTD1/FTM2CH3! [
PTDO/FTM2CH2! [
PTE4/TCLK2 [
PTE3/BUSOUT [ |

Vpp []
Vooa Veern [
Vgsa Vrere [

Vgs []
PTB7/SCL/EXTAL
PTB6/SDA/XTAL

Vss

Pins in bold are not available on less pin-count packages.

1. High source/sink current pins
2. True open drain pins

£a
[ajya)
<<
ga
55
o |- g<
2 & I
aQ (W O O
o O
gs S =
& S - F F
SSZZ g T
F 099 29 _ S =
2':%%8”’80559
OCFFaQ2 xxXxaoo
SCLLYSSCExX
IS IV S rNAO RS =
SRR EEERPRER
ﬂ_ﬂ_Eﬂ.ﬂ-ﬂ.ﬂ.ﬂ_ﬂ_D_ﬂ.
3295238658833
1 33[ | PTA2/KBIOP2/RXxDO0/SDA?
2 32 PTA3/KBIOP3/TxD0/SCL?
3 31 PTD2
4 30 ] PTD3
5 29 PTD4
6 28] vpp
7 27 Vss
8 26| | pTA6/FTM2FAULT1/ADP2
9 25| ] pTA7/FTM2FAULT2/ADP3
10 24| ] PTBO/KBIOP4/RxDO/ADP4
N s 0o0moo oS PTB1/KBIOP5/TxDO/ADP5
- - - - - - - - A N N
— - — O N ®© I O © N ©
S~ - o oo
|U’OD-D-EEEQQQ%
O ooaonoII<g
ws<L =333
I < o6 I T
O I I o085
g [Se] SR @
£88¢ -
L=2pFF ELx®
BLLL =s9g
S MO o
E@doQo eR e
F oo D‘”‘%{
|_<\l
u_m
@
o

Figure 2-1. MC9S08PA16 44-pin LQFP package
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Device pin assignment

PTD1/FTM2CH3'
PTDO/FTM2CH2'
Vop

Vooa/VREFH
Vssa/VRerL

Vss
PTB7/SCL/EXTAL
PTB6/SDA/XTAL

Pins inbold are not available on less pin-count packages.

1. High source/sink current pins
2. True open drain pins

OO

o
o o
[alNa]
< <
o
o o
s =
23
2 i 3=
= c"';)' I I
a |w O O
o e S ©
xr EE
S5gx T
i 288 g a
=58885s¢
(@] x = = X X 0O Mm
IS LLbdpxx
S OUIETBLO KNS =
<O 000 <<
EFEFEFFEFFEFEE
[ Y Y « WY « HY « MY « Y a I o Y
A O O O I~ O
M MO MO N NN N
1 241 PTA2/KBIOP2/RxD0/SDA2
2 23[ ] PTA3/KBIOP3/TxD0/SCL2
3 22 PTD2
4 21 PTD3
5 20 ] PTA6/FTM2FAULT1/ADP2
6 19| ] PTA7/FTM2FAULT2/ADP3
7 18]__] PTBO/KBIOP4/RxDO/ADP4
8 17]_1 PTB1/KBIOP5/TxDO/ADP5

[ R
e
s

PTB5/FTM2CH5/SS0! 9
PTB4/FTM2CH4/MISOO! 10

PTC3/FTM2CH3/ADP11
PTC2/FTM2CH2/ADP10
PTC1/FTM2CH1/ADP9
PTCO/FTM2CHO/ADP8
PTB3/KBIOP7/MOSI0/ADP7
PTB2/KBIOP6/SPSCKO0/ADP6

a4
s
e

Figure 2-2. MC9S08PA16 32-pin LQFP package
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Vop

Vss

PTB7/SCL/EXTAL
PTB6/SDA/XTAL
PTB5/FTM2CH5/SS0'
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PTC2/FTM2CH2/ADP10
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Pins in bold are not available on less pin-count packages.

1. High source/sink current pins

2. True open drain pins

PTAO/KBIOPO/FTMOCHO/ACMPO/ADPO
PTA1/KBIOP1/FTMOCH1/ACMP1/ADP1
PTA2/KBIOP2/RxD0/SDA?
PTA3/KBIOP3/TXxD0/SCL2
PTBO/KBIOP4/RxDO/ADP4
PTB1/KBIOP5/TxDO/ADP5
PTB2/KBIOP6/SPSCKO/ADP6
PTB3/KBIOP7/MOSIO/ADP7
PTCO/FTM2CHO/ADPS
PTC1/FTM2CH1/ADP9

Figure 2-3. MC9S08PA16 20-pin SOIC and TSSOP package
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PTA5/IRQ/TCLKO/RESET [_| 1 16]__1 PTAO/KBIOPO/FTMOCHO/ACMPO/ADPO
PTA4/ACMPO/BKGD/MS [ | 2 15]_1 PTA1/KBIOP1/FTMOCH1/ACMP1/ADP1
Vop |3 14| ] PTA2/KBIOP2/RxD0/SDA2
Vss [ |4 13[__] PTA3/KBIOP3/TxD0/SCI2
PTB7/SCL/EXTAL [ 5 12| 1 PTBO/KBIOP4/RxD0O/ADP4
PTB6/SDA/XTAL [ |6 11|_1 PTB1/KBIOP5/TxDO/ADP5
PTBS/FTM2CH5/SS0' [_| 7 10[ | PTB2/KBIOP6/SPSCKO/ADP6
PTB4/FTM2CH4MISO0' [ | g 9|1 PTB3/KBIOP7/MOSIO/ADP7

Pins in bold are not available on less pin-count packages.
1. High source/sink current pins
2. True open drain pins

Figure 2-4. MC9S08PA16 16-pin TSSOP package

2.2 Pin functions

2.2.1 Power (Vpp, Vss)

Vpp and Vgg are the primary power supply pins for the MCU. This voltage source
supplies power to all I/O buffer circuitry and to an internal voltage regulator. The internal
voltage regulator provides a regulated lower-voltage source to the CPU and to the MCU's
other internal circuitry.

Typically, application systems have two separate capacitors across the power pins. In this
case, there should be a bulk electrolytic capacitor, such as a 10 pF tantalum capacitor,
that provides bulk charge storage for the overall system and a 0.1 puF ceramic bypass
capacitor located as near to the paired Vpp and Vgg power pins as practical to suppress
high-frequency noise.

MCU

DVDD U Vss
.>—l'—<.

0.1 yF

.>—+l%<

O =

Vbp

Figure 2-5. Power supply bypassing
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2.2.2 Analog power supply and reference pins (Vppa/Vrern and
Vssa/VRerL)
Vppa and Vgga are the power supply pins for the analog-to-digital converter (ADC).

Connect the Vppa pin to the same voltage potential as Vpp, and the Vgga pin to the same
voltage potential as Vg.

De-coupling of these pins should be as per the digital supply. A 0.1 uF ceramic bypass
capacitor should be located as near to the MCU power pins as practical to suppress high-
frequency noise.

MCU

VDDA /VREFH VSSA /VREFl

c1
0.1uF

External reference voltage

Figure 2-6. Analog power supply bypassing

VREern 18 the high reference supply for the ADC, and is internally connected to Vppa.
VkegrL 1s the low reference supply for the ADC, and is internally connected to Vgga.

2.2.3 Oscillator (XTAL, EXTAL)

The XTAL and EXTAL pins are used to provide the connections for the on-chip
oscillator. The oscillator (XOSC) in this MCU is a Pierce oscillator that can
accommodate a crystal or ceramic resonator. Optionally, an external clock source can be
connected to the EXTAL input pin. The oscillator can be configured to run in stop3
mode.

Refer to the following figure, Rg (when used) and Rg must be low-inductance resistors
such as carbon composition resistors. Wire-wound resistors, and some metal film
resistors, have too much inductance. C1 and C2 normally must be high-quality ceramic
capacitors that are specifically designed for high-frequency applications.
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MCU
]
EXTAL XTAL
Rs
MWV
Re
1]
X1
7: C1 7é C2

1
Figure 2-7. Typical crystal or resonator circuit

R is used to provide a bias path to keep the EXTAL input in its linear range during
crystal startup; its value is not generally critical. Typical systems use 1 M to 10 M.
Higher values are sensitive to humidity and lower values reduce gain and (in extreme
cases) could prevent startup.

C1 and C2 are typically in the 5 pF to 25 pF range and are chosen to match the
requirements of a specific crystal or resonator. Take into account printed circuit board
(PCB) capacitance and MCU pin capacitance when selecting C1 and C2. The crystal
manufacturer typically specifies a load capacitance, which is the series combination of
C1 and C2 (which are usually the same size). As a first-order approximation, use 10 pF as
an estimate of combined pin and PCB capacitance for each oscillator pin (EXTAL and
XTAL).

2.2.4 External reset pin (RESET)

A low on the RESET pin forces the MCU to an known startup state. RESET is
bidirectional, allowing a reset of the entire system. It is driven low when any internal
reset source is asserted. This pin contains an internal pullup resistor.

2.2.5 Background/mode select (BKGD/MS)

During a power-on-reset (POR) or background debug force reset, the PTA4/ACMPO/
BKGD/MS pin functions as a mode select pin. Immediately after internal reset rises the
pin functions as the background pin and can be used for background debug
communication. While the pin functions as a background/mode selection pin, it includes
an internal pullup device and a standard output driver.
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The background debug communication function is enabled when SOPT1[BKGDPE] bit
1s set. SOPT1[BKGDPE] is set following any reset of the MCU and must be cleared to
use the PTA4/ACMPO/BKGD/MS pin's alternative pin functions.

If this pin is floating, the MCU will enter normal operating mode at the rising edge of
reset. If a debug system is connected to the 6-pin standard background debug header, it
can hold BKGD/MS low during the POR or immediately after issuing a background
debug force reset, which will force the MCU into active background mode.

The BKGD pin is used primarily for background debug controller (BDC)
communications using a custom protocol that uses 16 clock cycles of the target MCU's
BDC clock per bit time. The target MCU's BDC clock can run as fast as the bus clock, so
there should never be any significant capacitance connected to the BKGD/MS pin that
interferes with background serial communications. When the pin performs output only
PTAA4, it can drive only capacitance-limited MOSFET. Driving a bipolar transistor
directly by PTA4 is prohibited because this can cause mode entry fault and BKGD errors.

Although the BKGD pin is a pseudo open-drain pin, the background debug
communication protocol provides brief, actively driven, high speedup pulses to ensure
fast rise time. Small capacitances from cables and the absolute value of the internal
pullup device play almost no role in determining rise and fall time on the BKGD pin.

PTA5/IRQ/TCLKO/RESET

] IRERA

Optional Manual Reset

|

BKGD/MS

“lVSS OO VDDO
] OO

Figure 2-8. Typical debug circuit

2.2.6 Port A input/output (I/0) pins (PTA-PTAO0)

PTA-PTAQO except PTA4 are general-purpose, bidirectional I/O port pins. These port
pins also have selectable pullup devices when configured for input mode except PTA4.
The pullup devices are selectable on an individual port bit basis. The pulling devices are
disengaged when configured for output mode except when PTA2 and PTA3 are used as
SDA and SCL function.

PTA3 and PTA2 provide true open drain when operated as output.
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2.2.7 Port B input/output (I/0) pins (PTB7-PTBO0)

PTB7-PTBO are general-purpose, bidirectional I/O port pins. These port pins also have
selectable pullup devices when configured for input mode, the pullup devices are
selectable on an individual port bit basis. The pulling devices are disengaged when
configured for output mode.

2.2.8 Port C input/output (I/0) pins (PTC-PTCO)

PTC-PTCO are general-purpose, bidirectional I/O port pins. These port pins also have
selectable pullup devices when configured for input mode, and the pullup devices are
selectable on an individual port bit basis. The pulling devices are disengaged when
configured for output mode.

2.2.9 Port D input/output (I/0) pins (PTD7-PTDO0)

PTD7-PTDO are general-purpose, bidirectional I/O port pins. These port pins also have
selectable pullup devices when configured for input mode, the pullup devices are
selectable on an individual port bit basis. The pulling devices are disengaged when
configured for output mode.

2.2.10 Port E input/Output (I/0) pins (PTE4-PTEO)

PTE4-PTEO are general-purpose, bidirectional I/0O port pins. These port pins also have
selectable pullup devices when configured for input mode, the pullup devices are
selectable on an individual port bit basis. The pulling devices are disengaged when
configured for output mode.

2.2.11 True open drain pins (PTA3-PTA2)
PTA3 and PTA2 operate in true open drain mode.

NOTE
When configuring IIC to use SDA(PTA2) and SCL(PTA3)
pins, if an application uses internal pullups instead of external
pullups, the internal pullups remain present setting when the
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pins are configured as outputs, but they are automatically
disabled to save power when the output values are low.

2.2.12 High current drive pins (PTB4, PTB5, PTDO, PTD1)

When high current function is enabled, PTB4, PTBS5, PTDO and PTD1 can drive output
current. Each high current drive pin can drive higher sink/source current than the other
normal pins, please refer to data sheet for the drive capacity.

2.3 Peripheral pinouts

These MCUs support up to 37 general-purpose 1/O pins, which are shared with on-chip
peripheral functions (FTM, ACMP, ADC, SCI, SPI, IIC, KBI, etc.). These 37 general-
purpose I/0 pins include one output-only pin (PTA4).

When a port pin is configured as general-purpose input, or when a peripheral uses the
port pin as an input, the software can enable a pullup device.

When a high current drive port pin is configured as general-purpose output or when a
peripheral uses the port pin as an output, software can select alternative drive strengths.

For information about controlling these pins as general-purpose 1/O pins, see the Parallel
input/output. For information about how and when on-chip peripheral systems use these
pins, see the appropriate module chapter.

Immediately after reset, all pins are configured as high-impedance general-purpose 10
with internal pullup devices disabled.

Table 2-1. Pin availability by package pin-count

Pin Number Lowest Priority <-- --> Highest

44-LQFP | 32-LQFP | 20-TSSOP | 16-TSSOP | Port Pin Alt 1 Alt 2 Alt 3 Alt 4
1 1 — — PTD1" — FTM2CH3 — —
2 2 — — PTDO' — FTM2CH2 — —
3 — — — PTE4 — TCLK2 — —
4 — — — PTE3 — BUSOUT — —
5 3 3 3 — — — — Vbp
6 4 — — — — — Vbba VREFH
7 5 — — — — — Vssa VREFL
8 6 4 4 — — — — Vss
9 7 5 5 PTB7 — — SCL EXTAL
10 8 6 6 PTB6 — — SDA XTAL

Table continues on the next page...
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Table 2-1. Pin availability by package pin-count (continued)

Pin Number Lowest Priority <-- --> Highest

44-LQFP | 32-LQFP | 20-TSSOP | 16-TSSOP | Port Pin Alt 1 Alt 2 Alt3 Alt 4
11 — — — — — — — Vss
12 9 7 7 PTB5! — FTM2CH5 SSO —
13 10 8 8 PTB4! — FTM2CH4 MISO0 —
14 11 9 — PTC3 — FTM2CH3 ADP11 —
15 12 10 — PTC2 — FTM2CH2 ADP10 —
16 — — — PTD7 — — — —
17 — — — PTD6 — — — —
18 — — — PTD5 — — — —
19 13 11 — PTCA — FTM2CHA1 ADP9 —
20 14 12 — PTCO — FTM2CHO ADPS8 —
21 15 13 9 PTB3 KBIOP7 MOSIO ADP7 —
22 16 14 10 PTB2 KBIOP6 SPSCKO0 ADP6 —
23 17 15 11 PTB1 KBIOP5 TXDO ADP5 —
24 18 16 12 PTBO KBIOP4 RXDO ADP4 —
25 19 — — PTA7 — FTM2FAULT2 ADP3 —
26 20 — — PTAG6 — FTM2FAULTA ADP2 —
27 — — — — — — — Vss
28 — — — — — — — Voo
29 — — — PTD4 — — — —
30 21 — — PTD3 — — — —
31 22 — — PTD2 — — — —
32 23 17 13 PTA32 KBIOP3 TXDO SCL —
33 24 18 14 PTA22 KBIOP2 RXDO SDA —
34 25 19 15 PTA1 KBIOP1 FTMOCH1 ACMP1 ADP1
35 26 20 16 PTAO KBIOPO FTMOCHO ACMPO ADPO
36 27 — — PTC7 — TxD1 — —
37 28 — — PTC6 — RxD1 — —
38 — — — PTE2 — MISO0 — —
39 — — — PTE1 — MOSIO — —
40 — — — PTEO — SPSCKO0 — —
41 29 — — PTC5 — FTMOCHA1 — —
42 30 — — PTC4 — FTMOCHO — —
43 31 1 PTA5 IRQ TCLKO — RESET
44 32 2 2 PTA4 — ACMPO BKGD MS

1. This is a high current drive pin when operated as output. Please see High current drive for more information.

2. This is a true open-drain pin when operated as output.
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Note

When an alternative function is first enabled, it is possible to
get a spurious edge to the module. User software must clear any
associated flags before interrupts are enabled. The table above
illustrates the priority if multiple modules are enabled. The
highest priority module will have control over the pin. Selecting
a higher priority pin function with a lower priority function
already enabled can cause spurious edges to the lower priority
module. Disable all modules that share a pin before enabling
another module.
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Power management

3.1 Introduction

The operating modes of the device are described in this chapter. Entry into each mode,
exit from each mode, and functionality while in each of the modes are described.

3.2 Features
These MCUs feature the following power modes:
e Run mode
* Wait mode
e CPU shuts down to conserve power
* Bus clocks are running
* Full voltage regulation is maintained
e Stop3 modes
» System clocks stopped; voltage regulator in standby

* all internal circuits powered for fast recovery

3.2.1 Run mode

This is the normal operating mode. In this mode, the CPU executes code from internal
memory with execution beginning at the address fetched from memory at OxFFFE:
OxFFFF after reset. The power supply is fully regulating and all peripherals can be active
in run mode.
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3.2.2 Wait mode

Wait mode is entered by executing a WAIT instruction. Upon execution of the WAIT
instruction, the CPU enters a low-power state in which it is not clocked. The I bit in CCR
is cleared when the CPU enters the wait mode, enabling interrupts. When an interrupt
request occurs, the CPU exits the wait mode and resumes processing, beginning with the
stacking operations leading to the interrupt service routine.

While the MCU is in wait mode, there are some restrictions on which background debug
commands can be used. Only the BACKGROUND command and memory-access-with-
status commands are available when the MCU is in wait mode. The memory-access-with-
status commands do not allow memory access, but they report an error indicating that the
MCU is in either stop or wait mode. The BACKGROUND command can be used to
wake the MCU from wait mode and enter active background mode.

3.2.3 Stop3 mode

To enter stop3, the user must execute a STOP instruction with stop mode enabled
(SOPT1[STOPE] = 1). Upon entering the stop3 mode, all of the clocks in the MCU are
halted by default, but OSC clock and internal reference clock can be turned on by setting
the ICS control registers. The ICS enters its standby state, as does the voltage regulator
and the ADC. The states of all of the internal registers and logic, as well as the RAM
content, are maintained. The I/O pin states are not latched at the pin. Instead they are
maintained by virtue of the states of the internal logic driving the pins being maintained.

Exit from stop3 is done by asserting reset or through an interrupt. The interrupt include
the asynchronous interrupt from the IRQ or KBI pins, the SCI receive interrupt, the ADC,
ACMP, IIC or LVI interrupt and the real-time interrupt.

If stop3 is exited by means of the RESET pin, then the MCU will be reset and operation
will resume after taking the reset vector. Exit by means of an asynchronous interrupt or
the real-time interrupt will result in the MCU taking the appropriate interrupt vector.

The LPO (=1 kHz) for the real-time counter clock allows a wakeup from stop3 mode with
no external components. When RTC_SC2[RTCPS] is clear, the real-time counter clock
function is disabled.
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3.2.4 Active BDM enabled in stop3 mode

Entry into the active background mode from run mode is enabled if the
BDC_SCR[ENBDM] bit is set. This register is described in the development support. If
BDC_SCR[ENBDM] is set when the CPU executes a STOP instruction, the system
clocks to the background debug logic remain active when the MCU enters stop mode, so
background debug communication is still possible. In addition, the voltage regulator does
not enter its low-power standby state but maintains full internal regulation.

Most background commands are not available in stop mode. The memory-access-with-
status commands do not allow memory access, but they report an error indicating that the
MCU is in either stop or wait mode. The BACKGROUND command can be used to
wake the MCU from stop and enter active background mode if the BDC_SCR[ENBDM]
bit is set. After entering background debug mode, all background commands are
available.

3.2.5 LVD enabled in stop mode

The LVD system is capable of generating either an interrupt or a reset when the supply
voltage drops below the LVD voltage. If the LVD is enabled in stop (LVDE and LVDSE
bits in SPMSC1 both set) at the time the CPU executes a STOP instruction, then the
voltage regulator remains active during stop3 mode.

3.2.6 Power modes behaviors

Executing the WAIT or STOP command puts the MCU in a low power consumption
mode for standby situations. The system integration module (SIM) holds the CPU in a
non-clocked state. The operation of each of these modes is described in the following
subsections. Both STOP and WAIT clear the interrupt mask (I) in the condition code
register, allowing interrupt to occur. The following table shows the low power mode
behaviors.

Table 3-1. Low power mode behavior

Mode
Peripheral
Run Wait Stop3
PMC Full regulation Full regulation Loose regulation
ICS On On Optional on
XOSC On On Optional on
LPO On On On
CPU On Standby Standby

Table continues on the next page...
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Table 3-1. Low power mode behavior (continued)

Peripheral Mode
Run Wait Stop3
FLASH On On Standby
RAM On Standby Standby
ADC On On Optional on
ACMP On On Optional on
I/0 On On States held
SCI On On Standby
SPI On On Standby
IIC On On Standby
FTM On On Standby
MTIM On On Standby
WDOG On On Optional on
DBG On On Standby
IPC On On Standby
CRC On On Standby
RTC On On Optional on
LVD On On Optional on

3.3 Low voltage detect (LVD) system

This device includes a system to protect against low voltage conditions in order to protect
memory contents and control MCU system states during supply voltage variations. This
system consists of a power-on reset (POR) circuit and an LVD circuit with a user
selectable trip voltage, either high (V| ypy) or low (VL ypr). The LVD circuit is enabled
when SPMSCI[LVDE] is set and the trip voltage is selected by SPMSC2[LVDV]. The
LVD is disabled upon entering the stop modes unless the SPMSC1[LVDSE] bit is set or
active BDM enabled (BDCSCR[ENBDM]=1). If SPMSC1[LVDSE] and
SPMSCI[LVDE] are both set, the current consumption in stop3 with the LVD enabled
will be greater.
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Figure 3-1. Low voltage detect (LVD) block diagram

3.3.1 Power-on reset (POR) operation

When power is initially applied to the MCU, or when the supply voltage drops below the
Vpor level, the POR circuit will cause a reset condition. As the supply voltage rises, the
LVD circuit will hold the chip in reset until the supply has risen above the V[ yp;. level.
Both the SRS[POR] and SRS[LVD] are set following a POR.

3.3.2 LVD reset operation

The LVD can be configured to generate a reset upon detection of a low voltage condition
by setting SPMSCI[LVDRE] to 1. After an LVD reset has occurred, the LVD system
will hold the MCU in reset until the supply voltage has risen above the level determined
by LVDV. The SRS[LVD] bit is set following either an LVD reset or POR.

3.3.3 Low-voltage warning (LVW)

The LVD system has a low voltage warning flag to indicate that the supply voltage is
approaching the LVD voltage. When a low voltage condition is detected and the LVD
circuit is configured for interrupt operation (SPMSCI1[LVDE] set, SPMSCI1[LVWIE]
set), SPMSCI[LVWF] will be set and LVW interrupt will occur. There are four user-
selectable trip voltages for the LVW upon each LVDV configuration. The trip voltage is
selected by SPMSC2[LVWV].
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3.4 Bandgap reference

This device includes an on-chip bandgap reference (=1.2V) connected to ADC channel
and ACMP. The bandgap reference voltage will not drop under the full operating voltage
even when the operating voltage is falling. This reference voltage acts as an ideal
reference voltage for accurate measurements.

3.5 Power management control bits and registers

PMC memory map

Absolute . .
address Register name W 'd.t h Access | Reset value Section/
(in bits) page
(hex)
System Power Management Status and Control 1 Register
3040 (PMC_SPMSC1) 8 R/W 1Ch 3.5.1/52
System Power Management Status and Control 2 Register
3041 (PMC_SPMSC2) 8 R/W 00h 3.5.2/54

3.5.1 System Power Management Status and Control 1 Register
(PMC_SPMSC1)

This high page register contains status and control bits to support the low-voltage
detection function, and to enable the bandgap voltage reference for use by the ADC
module. This register should be written during the user's reset initialization program to
set the desired controls, even if the desired settings are the same as the reset settings.

Address: 3040h base + Oh offset = 3040h

Bit 7 6 5 4 3 2 1 0
Read LVWF
LVWIE LVDRE LVDSE LVDE BGBDS BGBE
Write LVWACK
Reset 0 0 0 1 1 1 0 0
PMC_SPMSC1 field descriptions
Field Description
7 Low-Voltage Warning Flag
LVWF
The LVWEF bit indicates the low-voltage warning status.

Table continues on the next page...
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PMC_SPMSC1 field descriptions (continued)

Field Description
NOTE: LVWF will be set in the case when Vg gy transitions below the trip point or after reset and Vg ppiy
is already below V yw. LVWF bit may be 1 after power on reset, therefore, to use LVW interrupt
function, before enabling LVWIE, LVWF must be cleared by writing LVWACK first.
0 Low-voltage warning is not present.
1 Low-voltage warning is present or was present.
6 Low-Voltage Warning Acknowledge
LVWACK
If LVWF = 1, a low-voltage condition has occurred. To acknowledge this low-voltage warning, write 1 to
LVWACK, which automatically clears LVWF to 0 if the low-voltage warning is no longer present.
5 Low-Voltage Warning Interrupt Enable
LVWIE
This bit enables hardware interrupt requests for LVWF.
0 Hardware interrupt disabled (use polling).
1 Request a hardware interrupt when LVWF = 1.
4 Low-Voltage Detect Reset Enable
LVDRE
This write-once bit enables LVD events to generate a hardware reset (provided LVDE = 1).
NOTE: This bit can be written only one time after reset. Additional writes are ignored.
0 LVD events do not generate hardware resets.
1 Force an MCU reset when an enabled low-voltage detect event occurs.
3 Low-Voltage Detect Stop Enable
LVDSE
Provided LVDE = 1, this read/write bit determines whether the low-voltage detect function operates when
the MCU is in stop mode.
0 Low-voltage detect disabled during stop mode.
1 Low-voltage detect enabled during stop mode.
2 Low-Voltage Detect Enable
LVDE
This write-once bit enables low-voltage detect logic and qualifies the operation of other bits in this register.
NOTE: This bit can be written only one time after reset. Additional writes are ignored.
0 LVD logic disabled.
1 LVD logic enabled.
1 Bandgap Buffer Drive Select
BGBDS
This bit is used to select the high drive mode of the bandgap buffer.
0 Bandgap buffer enabled in low drive mode if BGBE = 1.
1 Bandgap buffer enabled in high drive mode if BGBE = 1.
0 Bandgap Buffer Enable
BGBE

This bit enables an internal buffer for the bandgap voltage reference for use by the ADC module on one of
its internal channels.

0 Bandgap buffer disabled.
1 Bandgap buffer enabled.
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3.5.2 System Power Management Status and Control 2 Register
(PMC_SPMSC2)

This register is used to report the status of the low-voltage warning function, and to
configure the stop mode behavior of the MCU. This register should be written during the
user's reset initialization program to set the desired controls, even if the desired settings
are the same as the reset settings.

Address: 3040h base + 1h offset = 3041h

Bit 7 6 5 4 | 3 2 1 0
Read 0 LVDV LVWV
Write
Reset 0 0 0 0
PMC_SPMSC2 field descriptions
Field Description
7 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
6 Low-Voltage Detect Voltage Select
LVDV

This write-once bit selects the low-voltage detect (LVD) trip point setting. See data sheet for details.

0 Low trip point selected (Vi yp = VLvpL)-
1 High trip point selected (V_ vp = VLvpH)-

5-4 Low-Voltage Warning Voltage Select
LVWV
This bit selects the low-voltage warning (LVW) trip point voltage. See data sheet for details.

00 Low trip point selected (Vi yw = Viyw1)-
01 Middle 1 trip point selected (Vi yw = Vivwe)-
10 Middle 2 trip point selected (V yw = ViLywa)-
11 High trip point selected (Vo yw = Viywa)-

Reserved This field is reserved.
This read-only field is reserved and always has the value 0.
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4.1 Memory map

The HCSO08 core processor can address 64 KB of memory space. The memory map,
shown in the following figure, includes:

» User flash memory (flash)
 MCO9S08PA16: 16,384 bytes; 32 pages of 512 bytes each

* MC9SO8PAS: 8,192 bytes; 16 pages of 512 bytes each
* Random-access memory (RAM)

* MC9S08PA16: 2,048 bytes
* MC9S08PAS: 2,048 bytes
* Electrically erasable programmable read-only memory (EEPROM)

* MCO9S08PA16: 256 bytes; 128 pages of 2 bytes each
« MC9S0O8PAS: 256 bytes; 128 pages of 2 bytes each
* Direct-page registers (0x0000 through 0x003F)

* High-page registers (0x3000 through 0x30FF)
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%009% | DIRECT PAGE REGISTERS %009% | DIRECT PAGE REGISTERS
0x0040 0x0040
2048 BYTES RAM 2048 BYTES RAM
x083F 0X083F
xggﬁo 0x0840
UNIMPLEMENTED UNIMPLEMENTED
0xa000 043000
X X
0orF HIGH PAGE REGISTERS Ox0FF HIGH PAGE REGISTERS
X X
Ox31FF 256 BYTES EEPROM Ox31FF 256 BYTES EEPROM
0x3200
UNIMPLEMENTED
UNIMPLEMENTED
0xC000
0xE000
16,384B FLASH
8,192B FLASH
OxFFAF OXFFAF
OXFFBO OxFFBO
OXFFFF VECTOR TABLE OXFEFF VECTOR TABLE
MC9S08PA16 MC9S08PA8

Figure 4-1. Memory map

4.2 Reset and interrupt vector assignments

The following table shows address assignments for reset and interrupt vectors. The vector
names shown in this table are the labels used in the header files for the device.

Table 4-1. Reset and interrupt vectors

Address
(highflow) Vector Vector name

OxFFBO:FFB1 NVM Vnvm
OxFFB2:FFB3 Reserved Reserved
OxFFB4:FFB5 KBIO Vkbi0
OxFFB6:FFB7 Reserved Reserved
OxFFB8:FFB9 RTC Vrtc
OxFFBA:FFBB |[e} Viic
OxFFBC:FFBD Reserved Reserved
OxFEBE:FFBF SPIO Vspi0
OxFFCO:FFCA Reserved Reserved
OxFFC2:FFC3 Reserved Reserved

Table continues on the next page...
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Table 4-1. Reset and interrupt vectors (continued)

Address
Vector Vector name

(high/low)
OxFFC4:FFC5 Reserved Reserved
OxFFC6:FFC7 SCI1 transmit Vscittxd
OxFFC8:FFC9 SCI1 receive Vscitrxd
OxFFCA:FFCB SCI1 error Vsciterr
OxFFCC:FFCD SCIO transmit VsciOtxd
OxFFCE:FFCF SCIO receive VsciOrxd
OxFFDO:FFD1 SCIO error VsciOerr
OxFFD2:FFD3 ADC Vadc
O0xFFD4:FFD5 ACMP Vacmp
OxFFD6:FFD7 Reserved Reserved
OxFFD8:FFD9 MTIMO VmtimO
OxFFDA:FFDB FTMO overflow VftmOovf
OxFFDC:FFDD FTMO channel 1 VitmOch1
OxFFDE:FFDF FTMO channel 0 VftmOchO
OxFFEO:FFE1 Reserved Reserved
OxFFE2:FFE3 Reserved Reserved
OxFFE4:FFE5 Reserved Reserved
OxFFE6:FFE7 FTM2 overflow Vftm2ovf
OxFFE8:FFE9 FTM2 channel 5 Vitm2ch5
OxFFEA:FFEB FTM2 channel 4 Vitm2ch4
OxFFEC:FFED FTM2 channel 3 Vitm2ch3
OxFFEE:FFEF FTM2 channel 2 Vftm2ch2
OxFFFO:FFFA1 FTM2 channel 1 Vftm2ch1
OxFFF2:FFF3 FTM2 channel O Vftm2chO
OxFFF4:FFF5 FTM2 fault Vitm2flt
OxFFF6:FFF7 Clock loss of lock Vclk
OxFFF8:FFF9 Low voltage warning Vivw
OxFFFA:FFFB IRQ or Watchdog Virg_wdog
OxFFFC:FFFD Swi Vswi
OxFFFE:FFFF Reset Vreset

4.3 Register addresses and bit assignments

The register definitions vary in different memory sizes. The register addresses of unused
peripherals are reserved. The following table shows the register availability of the
devices.
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Table 4-2. Peripheral registers availability

Address Bytes Peripheral registers
0x0000—0x0004 5 Port data
0x0010—0x0017 8 ADC
0x0018—0x001B 4 MTIMO
0x0020—0x002A 11 FTMO
0x002C—O0x002F 4 ACMP
0x003B—0x003B 1 IRQ
0x003C—0x003C 1 KBIO
0x003E—0x003F 2 IPC
0x3000—0x300B 12 SIM
0x300C—0x300F 4 SCG
0x3010—0x301F 16 DBG
0x3020—0x302C 13 NVM
0x3030—0x3037 8 WDOG
0x3038—0x303E 7 ICS, XOSC
0x3040—0x3041 2 PMC
0x304A—0x304B 2 SYS
0x3050—0x3059 10 IPC
0x3060—0x3068 9 CRC
0x306A—0x306F 6 RTC
0x3070—0x307B 12 IIC
0x307C—0x307D 2 KBIO
0x3080—0x3087 8 SClo
0x3088—0x308F 8 SCi1
0x3098—0x309F 8 SPIO
0x30AC—O0x30AD 2 ADC
Ox30AF—O0x30AF 1 Port high drive enable
0x30B0—0x30B4 5 Port output enable
0x30B8—0x30BC 5 Port input enable
0x30C0—O0x30EA 43 FTM2
0x30EC—O0x30EF 4 Port filter
0x30F0—O0x30F4 Port pullup
0x30F8—0x30FF SYS

The registers in the devices are divided into two groups:
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 Direct-page registers are located in the first 64 locations in the memory map, so they
can be accessed with efficient direct addressing mode instructions.

* High-page registers are used much less often, so they are located above 0x3000 in

the memory map. This leaves room in the direct page for more frequently used

registers and variables.

Direct-page registers can be accessed with efficient direct addressing mode instructions.

Bit manipulation instructions can be used to access any bit in a direct-page register.

The direct page registers can use the more efficient direct addressing mode, which

requires only the lower byte of the address.

The following tables are summaries of all user-accessible direct-page and high-page
registers and control bits. Cells that are not associated with named bits are shaded. A
shaded cell with a O indicates this unused bit always reads as a 0; and a shaded cell with a
I indicates this unused bit always reads as a 1. Shaded cells with dashes indicate unused
or reserved bit locations that could read as 1s or Os.

Table 4-3. Direct-page register allocation

Address Register name Bit7 6 5 4 3 2 1 Bit 0
0x0000 PORT_PTAD PTAD7 | PTAD6 | PTAD5 | PTAD4 | PTAD3 | PTAD2 | PTAD1 | PTADO
0x0001 PORT_PTBD PTBD7 | PTBD6 | PTBD5 | PTBD4 | PTBD3 | PTBD2 | PTBD1 | PTBDO
0x0002 PORT_PTCD PTCD7 | PTCD6 | PTCD5 | PTCD4 | PTCD3 | PTCD2 | PTCD1 | PTCDO
0x0003 PORT_PTDD PTDD7 | PTDD6 | PTDD5 | PTDD4 | PTDD3 | PTDD2 | PTDD1 | PTDDO
0x0004 PORT_PTED = = = PTED4 | PTED3 | PTED2 | PTED1 | PTEDO

0x0005-0x0007 Reserved — — — — — — — —

0x0008-0x000F Reserved = = = = = = = =
0x0010 ADC_SC1 COCO AIEN ADCO ADCH
0x0011 ADC_SC2 ADACT | ADTRG | ACFE | ACFGT FEI\\:IPT FFULL = =
0x0012 ADC_SC3 ADLPC ADIV ADLSM MODE ADICLK
0x0013 ADC_SC4 — | PSS |acrsEL| — — AFDEP
0x0014 ADC_RH — — — — 11 10 9 Bit 8
0x0015 ADC_RL Bit 7 6 5 4 3 2 1 Bit 0
0x0016 ADC_CVH — — — — 11 10 9 Bit 8
0x0017 ADC_CVL Bit 7 6 5 4 3 2 1 Bit 0
0x0018 MTIMO_SC TOF TOIE TRST TSTP — — — —
0x0019 MTIMO_CLK — — CLKS PS
O0x001A MTIMO_CNT COUNT
0x001B MTIMO_MOD MOD

Table continues on the next page...
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Table 4-3. Direct-page register allocation (continued)

Address Register name Bit 7 6 5 4 3 2 1 Bit 0

0x001C-0x001F Reserved — — — — — — — —
0x0020 FTMO_SC TOF TOIE |CPWMS| CLKS1 | CLKSO PS2 PS1 PSO
0x0021 FTMO_CNTH Bit 15 14 13 12 11 10 9 Bit 8
0x0022 FTMO_CNTL Bit 7 6 5 4 3 2 1 Bit 0
0x0023 FTMO_MODH Bit 15 14 13 12 11 10 9 Bit 8
0x0024 FTMO_MODL Bit 7 6 5 4 3 2 1 Bit 0
0x0025 FTMO_CO0SC CHF CHIE MSB MSA ELSB ELSA — —
0x0026 FTMO_COVH Bit 15 14 13 12 11 10 9 Bit 8
0x0027 FTMO_COVL Bit 7 6 5 4 3 2 1 Bit 0
0x0028 FTMO_C1SC CHF CHIE MSB MSA ELSB ELSA — —
0x0029 FTMO_C1VH Bit 15 14 13 12 11 10 9 Bit 8
0x002A FTMO_C1VL Bit 7 6 5 4 3 2 1 Bit 0
0x002B Reserved — — — — — — — —
0x002C ACMP_CS ACE HYST ACF ACIE ACO | ACOPE ACMOD
0x002D ACMP_CO — — ACPSEL — — ACNSEL
0x002E ACMP_C1 DACEN DA'C:;RE DACVAL
0x002F ACMP_C2 — — — — — ACIPE2 | ACIPE1 | ACIPEO

0x0030-0x003A Reserved — — — — — — — —

IRQMO
0x003B IRQ_SC — IRQPDD [IRQEDG| IRQPE | IRQF |IRQACK| IRQIE D
0x003C KBIO_SC — — — — KBF KBACK | KBIE |KBMOD
0x003D Reserved — — — — — — — —
0x003E IPC_SC IPCE — PSE PSF | PULIPM — IPM
0x003F IPC_IPMPS IPM3 IPM2 IPM1 IPMO
Table 4-4. High-page register allocation

Address Register name Bit7 6 5 4 3 2 1 Bit 0
0x3000 SYS_SRS POR PIN WDOG | ILOP ILAD LOC LVD —
0x3001 SYS_SBDFR — — — — — — — BDFR
0x3002 SYS_SDIDH — — — — ID11 ID10 ID9 ID8
0x3003 SYS_SDIDL ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO
0x3004 SYS_SOPT1 SCIOPS | SPIOPS | IICPS |FTM2PS BKEDP RSTPE | FWAKE | STOPE
0x3005 SYS_SOPT2 TXDME FTILVI CSY RXDFE | RXDCE — — ADHWTS
0x3006 SYS_SOPT3  |DLYACT FT'\S"OP — — | cLkoE BUSREF
0x3007 SYS_SOPT4 DELAY

0x3008-0x300B Reserved — | — | — | — | — | — — | —

Table continues on the next page...
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Table 4-4. High-page register allocation (continued)

Address Register name Bit7 6 5 4 3 2 1 Bit 0
0x300C SCG_CHt FTM2 — FTMO — — — MTIMO RTC
0x300D SCG_C2 — — DBG NVM IPC CRC — —
0x300E SCG_C3 — — SCIi1 SCI0 — SPIO 1[e] —
0x300F SCG_C4 ACMP — ADC — IRQ — — KBIO
0x3010 DBG_CAH Bit 15 14 13 12 11 10 9 Bit 8
0x3011 DBG_CAL Bit 7 6 5 4 3 2 1 Bit 0
0x3012 DBG_CBH Bit 15 14 13 12 11 10 9 Bit 8
0x3013 DBG_CBL Bit 7 6 5 4 3 2 1 Bit 0
0x3014 DBG_CCH Bit 15 14 13 12 11 10 9 Bit 8
0x3015 DBG_CCL Bit 7 6 5 4 3 2 1 Bit 0
0x3016 DBG_FH Bit 15 14 13 12 11 10 9 Bit 8
0x3017 DBG_FL Bit 7 6 5 4 3 2 1 Bit 0
0x3018 DBG_CAX RWAEN | RWA — — — — — —
0x3019 DBG_CBX RWBEN| RWB — — — — — —
0x301A DBG_CCX RWCEN| RWC — — — — — —
0x301B DBG_FX PPACC — — — — — — Bit 16
0x301C DBG_C DBGEN | ARM TAG | BRKEN — — — LOOP1
0x301D DBG_T TRESE BEGIN — — TRG
0x301E DBG_S AF BF CF — — — | — | ARMF
0x301F DBG_CNT — — — — CNT
FDIVLC
0x3020 NVM_FCLKDIV FDIVLD K FDIV5 | FDIV4 | FDIV3 | FDIV2 | FDIVA FDIVO
0x3021 NVM_FSEC KEYEN1 |KEYENO 1 1 1 1 SEC1 SECO
0x3022 NVM_FCCOBIX — — — — — CC;)BIX CC?BIX CCCO)BIX
0x3023 Reserved — — — — — — — —
0x3024 NVM_FCNFG CCIE — — IGNSF — — FDFD FSFD
0x3025 NVM_FERCNFG — — — — — — DFDIE | SFDIE
0x3026 NVM_FSTAT CCIF — ACCER FPVIOL MGBUS — MGSTA | MGSTA
R Y T1 TO
0x3027 NVM_FERSTAT — — — — — — DFDIF | SFDIF
0x3028 NVM_FPROT FPOEN — FPHDIS | FPHS1 | FPHSO — — —
0x3029 NVM_EEPROT DP(,\?PE — — — — DPS2 DPSH1 DPSO0
0x302A NVM_FCCOBHI CC?B1 CCSB1 00281 CCSB1 CC1OB1 CCOOB1 CCOB9 | CCOB8
0x302B NVM_FCCOBLO CCOB7 | CCOB6 | CCOB5 | CCOB4 | CCOB3 | CCOB2 | CCOB1 | CCOBO
0x302C NVM_FOPT NV7 NV6 NV5 NV4 NV3 NV2 NV1 NVO
0x302D-0x302F Reserved — — — — — — — —

Table continues on the next page...
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Table 4-4. High-page register allocation (continued)

Address Register name Bit7 6 5 4 | 3 2 1 Bit 0
0x3030 WDOG_CST1 EN INT UPgAT TST DBG | WAIT | STOP
0x3031 WDOG_CS2 WIN FLG — PRES | — — CLK
0x3032 WDOG_CNTH Bit 15 14 13 12 11 10 9 Bit 8
0x3033 WDOG_CNTL Bit 7 6 5 4 3 2 1 Bit0
0x3034 WDOG_TOVALH Bit 15 14 13 12 11 10 9 Bit8
0x3035 WDOG_TOVALL Bit 7 6 5 4 3 2 1 Bit0
0x3036 WDOG_WINH Bit 15 14 13 12 11 10 9 Bit 8
0x3037 WDOG_WINL Bit 7 6 5 4 3 2 1 Bit 0
0x3038 ICS_CH CLKS RDIV IREFS 'RC,&KE 'REEST
0x3039 ICS_C2 BDIV LP | — — — —
0x303A ICS_C3 SCTRIM
0x303B ICS_C4 LlOLE | — | cME | — — — —  SoTH
0x303C ICS_S LOLS | LocK | — |IREFST CLKST — —
0x303D Reserved — — — — — — — —
OX303E ICS_0SCSC oscen| — |O%5Tloscos| — |manae| Heo | OSYM
0x303F Reserved — — — — — — — —
0x3040 PMC_SPMSC1 LVWF LVV}\(’AC LVWIE | LVDRE | LVDSE | LVDE |BGBDS | BGBE
0x3041 PMC_SPMSC2 — LVDV LVWV — — — —
0x3042-0x3049 Reserved — — — — — — — —
Ox304A SYS_ILLAH Bit 15 14 13 12 11 19 9 Bit 8
0x304B SYS_ILLAL Bit 7 3 1 Bit0
0x304C-0x304F Reserved — — — — — — — —
0x3050 IPC_ILRSO ILR3 ILR2 ILR1 ILRO
0x3051 IPC_ILRS1 ILR7 ILR6 ILR5 ILR4
0x3052 IPC_ILRS2 ILR11 ILR10 ILR9 ILR8
0x3053 IPC_ILRS3 ILR15 ILR14 ILR13 ILR12
0x3054 IPC_ILRS4 ILR19 ILR18 ILR17 ILR16
0x3055 IPC_ILRS5 ILR23 ILR22 ILR21 ILR20
0x3056 IPC_ILRS6 ILR27 ILR26 ILR25 ILR24
0x3057 IPC_ILRS7 ILR31 ILR30 ILR29 ILR28
0x3058 IPC_ILRS8 ILR35 ILR34 ILR33 ILR32
0x3059 IPC_ILRS9 ILR39 ILR38 ILR37 ILR36
0x305A-0x305F Reserved — — — — — — — —
0x3060 CRC_DO Bit 31 30 29 28 27 26 25 Bit 24
0x3061 CRC_D1 Bit 23 22 21 20 19 18 17 Bit 16
0x3062 CRC_D2 Bit 15 14 13 12 11 10 9 Bit 8

Table continues on the next page...
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Table 4-4. High-page register allocation (continued)

Address | Register name Bit7 6 5 4 3 2 1 Bit 0
0x3063 CRC_D3 Bit 7 6 5 4 3 2 1 Bit 0
0x3064 CRC_PO Bit 31 30 29 28 27 26 25 Bit 24
0x3065 CRC_P1 Bit 23 22 21 20 19 18 17 Bit 16
0x3066 CRC_P2 Bit 15 14 13 12 11 10 9 Bit 8
0x3067 CRC_P3 Bit 7 6 5 4 2 1 Bit 0
0x3068 CRC_CTRL TOT TOTR FXOR WAS TCRC
0x3069 Reserved — — — — — — — —
0x306A RTC_SC1 RTIF RTIE — RTCO — — — —
0x306B RTC_SC2 RTCLKS — — — RTCPS
0x306C RTC_MODH MODH
0x306D RTC_MODL MODL
0x306E RTC_CNTH CNTH
0x306F RTC_CNTL CNTL
0x3070 12C_A1 AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ©
0x3071 I2C_F MULT ICR
0x3072 12C_C1 IICEN lICIE MST TX TXAK | RSTA | WUEN —
0x3073 12C_S TCF IAAS BUSY | ARBL RAM SRW IICIF RXAK
0x3074 2C_D DATA
0x3075 12C_C2 GCAEN | ADEXT — — RMEN | AD10 AD9 AD8
0x3076 I2C_FLT — — — FLT4 FLT3 FLT2 FLT1 FLTO
0x3077 12C_RA RAD —
0x3078 12C_SMB FACK ALENRTE S”ﬁAE TCKSEL| SLTF | SHTF1 | SHTF2 SHEF‘?l
0x3079 12C_A2 SAD7 | SAD6 | SAD5 | SAD4 | SAD3 | SAD2 | SAD1 —
0x307A 12C_SLTH SSLT15| SSLT14 | SSLT13 | SSLT12 | SSLT11 | SSLT10 | SSLT9 | SSLT8
0x307B 12C_SLTL SSLT7 | SSLT6 | SSLT5 | SSLT4 | SSLT3' | SSLT2 | SSLT1 | SSLTO
0x307C KBIO_PE KBIPE7 | KBIPE6 | KBIPE5 | KBIPE4 | KBIPE3 | KBIPE2 | KBIPE1 | KBIPEO
0x307D KBIO_ES KBEDG | KBEDG | KBEDG | KBEDG | KBEDG | KBEDG | KBEDG | KBEDG
7 6 5 4 3 2 1 0
0x307E-0x307F Reserved — — — — — — — —
0x3080 SCI0_BDH LBKDIE RXEEDGI SBNS | SBR12 | SBR11 | SBR10 | SBR9 | SBRS8
0x3081 SCI0_BDL SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBR1 SBRO
0x3082 SCIo_CH LOOPS SC'?WA RSRC M WAKE ILT PE PT
0x3083 SClo_C2 TIE TCIE RIE ILIE TE RE RWU SBK
0x3084 SCI0_SH TDRE TC RDRF IDLE OR NF FE PF
0x3085 SClo_Ss2 LBKDIF RXT::DGI — RXINV | RWUID | BRK13 | LBKDE | RAF
0x3086 SCI0_C3 R8 T8 TXDIR | TXINV | ORIE NEIE FEIE PEIE
0x3087 SCI0_D D7 D6 D5 D4 D3 D2 D1 DO

Table continues on the next page...
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Table 4-4. High-page register allocation (continued)

Address | Register name Bit7 6 5 4 3 2 1 Bit 0
0x3088 SCIH_BDH LBKDIE RXEEDGI SBNS | SBR12 | SBR11 | SBR10 | SBR9 SBR8
0x3089 SCI1_BDL SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
0x308A SCI_CH1 LOOPS SC'?WA RSRC M WAKE ILT PE PT
0x308B SCl1_C2 TIE TCIE RIE ILIE TE RE RWU SBK
0x308C SCI1_S1 TDRE TC RDRF IDLE OR NF FE PF
0x308D SCI1_S2 LBKDIF RXEDGI — RXINV | RWUID | BRK13 | LBKDE RAF
0x308E SCI1_CS3 R8 T8 TXDIR | TXINV | ORIE NEIE FEIE PEIE
0x308F SCI1_D D7 D6 D5 D4 D3 D2 D1 DO
0x3090-0x3097 Reserved — — — — — — — —
0x3098 SPI0_CH SPIE SPE SPTIE | MSTR | CPOL | CPHA | SSOE | LSBFE
0x3099 SPI0_C2 SPMIE — — MO,\?FE BIDéRO — SP"?WA SPCO
0x309A SPI0O_BR — SPPR2 | SPPR1 | SPPRO | SPR3 SPR2 SPR1 SPRO
0x309B SPIO_S SPRF | SPMF | SPTEF | MODF — — — —
0x309C Reserved — — — — — — — —
0x309D SPI0_D Bit 7 6 5 4 3 2 1 Bit 0
O0x309E Reserved — — — — — — — —
0x309F SPIO_M Bit 7 6 5 4 3 2 1 Bit 0
0x30A0-0x30AB Reserved — — — — — — — —
0x30AC ADC_APCTLA ADPC7 | ADPC6 | ADPC5 | ADPC4 | ADPC3 | ADPC2 | ADPC1 | ADPCO
0x30AD ADC_APCTL2 — — — — ADPC11|ADPC10| ADPC9 | ADPC8
0x30AE Reserved — — — — — — — —
0x30AF PORT_HDRVE — — — — PTD1 PTDO PTB5 PTB4
0x30B0 PORT_PTAOE PTAOE7 |PTAOE6 |PTAOES5 |PTAOE4 |PTAOE3|PTAOE2 |PTAOE1 |PTAOEO
0x30B1 PORT_PTBOE PTBOE7 |PTBOEG6 |PTBOE5 |PTBOE4 |PTBOE3|PTBOE2 |PTBOE1 |PTBOEO
Ox30B2 PORT_PTCOE PTCOE | PTCOE | PTCOE | PTCOE | PTCOE | PTCOE | PTCOE | PTCOE
7 6 5 4 3 2 1 0
0X30B3 PORT_PTDOE PTDOE | PTDOE | PTDOE | PTDOE | PTDOE | PTDOE | PTDOE | PTDOE
7 6 5 4 3 2 1 0
0x30B4 PORT_PTEOE — — — PTEOE4 |PTEOE3 |PTEOE2 |PTEOE1|PTEOEO
0x30B5-0x30B7 Reserved — — — — — — — —
0x30B8 PORT_PTAIE PTAIE7 | PTAIE6 | PTAIES — PTAIE3 | PTAIE2 | PTAIE1 | PTAIEO
0x30B9 PORT_PTBIE PTBIE7 | PTBIE6 | PTBIES | PTBIE4 | PTBIE3 | PTBIE2 | PTBIE1 | PTBIEO
0x30BA PORT_PTCIE PTCIE7 | PTCIE6 | PTCIE5S | PTCIE4 | PTCIE3 | PTCIE2 | PTCIE1 | PTCIEO
0x30BB PORT_PTDIE PTDIE7 | PTDIE6 | PTDIES | PTDIE4 | PTDIE3 | PTDIE2 | PTDIE1 | PTDIEO
0x30BC PORT_PTEIE — — — PTEIE4 | PTEIE3 | PTEIE2 | PTEIE1 | PTEIEO
0x30BD-0x30BF Reserved — — — — — — — —
0x30C0 FTM2_SC TOF TOIE |CPWMS| CLKS1 | CLKSO PS2 PS1 PSO

Table continues on the next page...
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Table 4-4. High-page register allocation (continued)

Address | Register name Bit7 6 5 4 3 2 1 Bit 0
0x