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Chapter 2 Pins and Connections

NOTE

To avoid extra current drain from floating input pins, the reset initialization
routine in the application program should either enable on-chip pull-up
devices or change the direction of unused or non-bonded pins to outputs so
they do not float.
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Table 4-1. Reset and Interrupt Vectors

Chapter 4 Memory

(Iﬁ}gﬂ;fzjv) Vector Vector Name
OxFFCE:OxFFCF lc Viic
OXFFDO:0xFFD1 ADC Conversion Vadc
OXFFD2:0xFFD3 Port A, Port B, Port D Vport
OXFFD4:0xFFD5 SCI2 Transmit Vsci2tx
OXFFD6:0xFFD7 SCI2 Receive Vsci2rx
OxFFD8:0xFFD9 SCI2 Error Vscizerr
OxFFDA:0xFFDB SCI1 Transmit Vsciltx
OXFFDC:0xFFDD SCI1 Receive Vscilrx
OxXFFDE:OxFFDF SCI1 Error Vscilerr
OxFFEOQ:0xFFE1 SPI Vspi
OXFFEZ2:0xFFE3 TPM2 Overflow Vtpm2ovf
OXFFE4:0xFFES TPM2 Channel 1 Vtpm2chl
OxFFEG6:0xFFE7 TPM2 Channel 0 Vtpm2chO
OxFFE8:0xFFE9 TPM1 Overflow VtpmZlovf
OXFFEA:OXFFEB TPM1 Channel 5 Vtpmlch5
OxXFFEC:0OxFFED TPM1 Channel 4 Vtpmlch4
OXFFEE:OXFFEF TPM1 Channel 3 Vtpmlch3
OxFFFO:0xFFF1 TPM1 Channel 2 Vtpmlch2
OxXFFF2:0xFFF3 TPM1 Channel 1 Vtpmichl
OxFFF4:0xFFF5 TPM1 Channel 0 VtpmlchO
OXFFF6:0xFFF7 MCG Loss of lock Viol
OxFFF8:0xFFF9 Low-Voltage Detect Vivd
OxFFFA:OxFFFB IRQ Virg
OXFFFC:0xFFFD SWiI Vswi
OXFFFE:OXFFFF Reset Vreset
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Chapter 4 Memory

Table 4-2. Direct-Page Register Summary (Sheet 2 of 3)

Address ~ Register Bit 7 6 5 4 3 2 1 Bit 0
Name
0x0028 TPM1C1SC CH1F CHL1IE MS1B MS1A ELS1B ELS1A 0 0
0x0029 TPM1C1VH Bit 15 14 13 12 11 10 9 Bit 8
0x002A TPM1C1VL Bit 7 6 5 4 3 2 1 Bit O
0x002B TPM1C2SC CH2F CH2IE MS2B MS2A ELS2B ELS2A 0 0
0x002C TPM1C2VH Bit 15 14 13 12 11 10 9 Bit 8
0x002D TPM1C2VL Bit 7 6 5 4 3 2 1 Bit 0
0x002E TPM1C3SC CH3F CH3IE MS3B MS3A ELS3B ELS3A 0 0
0x002F TPM1C3VH Bit 15 14 13 12 11 10 9 Bit 8
0x0030 TPM1C3VL Bit 7 6 5 4 3 2 1 Bit 0
0x0031 TPM1C4SC CH4F CH4IE MS4B MS4A ELS4B ELS4A 0 0
0x0032 TPM1C4VH Bit 15 14 13 12 11 10 9 Bit 8
0x0033 TPM1C4VL Bit 7 6 5 4 3 2 1 Bit 0
0x0034 TPM1C5SC CH5F CHS5IE MS5B MS5A ELS5B ELS5A 0 0
0x0035 TPM1C5VH Bit 15 14 13 12 11 10 9 Bit 8
0x0036 TPM1C5VL Bit 7 6 5 4 3 2 1 Bit 0
0x0037  Reserved — — — — — — — —
0x0038 SCI1BDH LBKDIE | RXEDGIE 0 SBR12 SBR11 SBR10 SBR9 SBR8
0x0039 SCI1BDL SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
0x003A SCI1C1 LOOPS SCISWAI RSRC M WAKE ILT PE PT
0x003B SCI1C2 TIE TCIE RIE ILIE TE RE RWU SBK
0x003C SCI181 TDRE TC RDRF IDLE OR NF FE PF
0x003D SCI1S2 LBKDIF | RXEDGIF 0 RXINV RWUID BRK13 LBKDE RAF
0x003E SCI1C3 R8 T8 TXDIR TXINV ORIE NEIE FEIE PEIE
0x003F SCI1D Bit 7 6 5 4 3 2 1 Bit O
0x0040  SCI2BDH LBKDIE | RXEDGIE 0 SBR12 SBR11 SBR10 SBR9 SBR8
0x0041  SCI2BDL SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
0x0042 SCI2C1 LOOPS SCISWAI RSRC M WAKE ILT PE PT
0x0043  SCI2C2 TIE TCIE RIE ILIE TE RE RWU SBK
0x0044  SCI2S1 TDRE TC RDRF IDLE OR NF FE PF
0x0045 SCI2S2 LBKDIF | RXEDGIF 0 RXINV RWUID BRK13 LBKDE RAF
0x0046  SCI2C3 R8 T8 TXDIR TXINV ORIE NEIE FEIE PEIE
0x0047  SCI2D Bit 7 6 5 4 3 2 1 Bit O
0x0048 MCGCH CLKS RDIV IREFS IRCLKEN | IREFSTEN
0x0049 MCGC2 BDIV RANGE HGO LP EREFS | ERCLKEN |EREFSTEN
0x004A MCGTRM TRIM
0x004B MCGSC LOLS LOCK PLLST IREFST CLKST OSCINIT FTRIM
0x004C MCGC3 LOLIE PLLS CME 0 VDIV
oooae Reserved - - - - - - - -
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Chapter 5 Resets, Interrupts, and General System Control

5.8.7 System Power Management Status and Control 1 Register
(SPMSC1)

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

7 6 5 4 3 2 1 0
R| Lvwr?! 0 0
LVWIE LVDRE? LVDSE LVDE? BGBE
W LVWACK
Reset: 0 0 0 1 1 1 0 0
= Unimplemented or Reserved

1 LVWF will be set in the case when Vsupply transitions below the trip point or after reset and Vgyppy is already below Vi
2 This bit can be written only one time after reset. Additional writes are ignored.

Figure 5-9. System Power Management Status and Control 1 Register (SPMSC1)

Table 5-10. SPMSC1 Register Field Descriptions

Field Description

7 Low-Voltage Warning Flag — The LVWF bit indicates the low-voltage warning status.
LVWF 0 low-voltage warning is not present.
1 low-voltage warning is present or was present.

6 Low-Voltage Warning Acknowledge — If LVWF = 1, a low-voltage condition has occurred. To acknowledge this
LVWACK |low-voltage warning, write 1 to LVWACK, which will automatically clear LVWF to O if the low-voltage warning is
no longer present.

5 Low-Voltage Warning Interrupt Enable — This bit enables hardware interrupt requests for LVWF.
LVWIE 0 Hardware interrupt disabled (use polling).
1 Request a hardware interrupt when LVWF = 1.

4 Low-Voltage Detect Reset Enable — This write-once bit enables LVD events to generate a hardware reset
LVDRE (provided LVDE = 1).
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 — Provided LVDE = 1, this read/write bit determines whether the low-voltage
LVDSE 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 — This write-once bit enables low-voltage detect logic and qualifies the operation
LVDE of other bits in this register.
0 LVD logic disabled.
1 LVD logic enabled.

0 Bandgap Buffer Enable — This bit enables an internal buffer for the bandgap voltage reference for use by the
BGBE ADC and ACMP modules on one of its internal channels.
0 Bandgap buffer disabled.
1 Bandgap buffer enabled.
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Chapter 7
Central Processor Unit (S08CPUV3)

7.1 Introduction

This section provides summary information about the registers, addressing modes, and instruction set of
the CPU of the HCS08 Family. For a more detailed discussion, refer to the HCS08 Family Reference
Manual, volume 1, Freescale Semiconductor document order number HCSO8BRMV 1/D.

The HCS08 CPU is fully source- and object-code-compatible with the M68HC08 CPU. Several
instructions and enhanced addressing modes were added to improve C compiler efficiency and to support
anew background debug system which replaces the monitor mode of earlier M68HCO8 microcontrollers
(MCU).

7.1.1 Features

Features of the HCS08 CPU include:
*  Object code fully upward-compatible with M68HCO05 and M68HCO08 Families
» All registers and memory are mapped to a single 64-Kbyte address space
» 16-hit stack pointer (any size stack anywhere in 64-K byte address space)
* 16-bit index register (H:X) with powerful indexed addressing modes
* 8-bit accumulator (A)
* Many instructionstreat X as a second general-purpose 8-bit register
*  Seven addressing modes:
— Inherent — Operandsin internal registers
— Relative — 8-hit signed offset to branch destination
— Immediate — Operand in next object code byte(s)
— Direct — Operand in memory at 0x0000-0x00FF
— Extended — Operand anywhere in 64-K byte address space
— Indexed relative to H: X — Five submodes including auto increment
— Indexed relative to SP — Improves C efficiency dramatically
* Memory-to-memory data move instructions with four address mode combinations

» Overflow, half-carry, negative, zero, and carry condition codes support conditional branching on
the results of signed, unsigned, and binary-coded decimal (BCD) operations

» Efficient bit manipulation instructions
» Fast 8-hit by 8-bit multiply and 16-bit by 8-bit divide instructions
e STOP and WAIT instructions to invoke low-power operating modes
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Chapter 8 Multi-Purpose Clock Generator (SO8MCGV1)

4. Lastly, FBI transitionsinto BLPI mode.
a) MCGC2 = 0x08 (%00001000)
— LP(bit3)inMCGSCis1

START
IN PEE MODE

Y

MCGC1 = $90

NO

CLKST = %10 ?

OPTIONAL:

CHECK LOCK
=1?

BLPE MODE ?
+ VES MCGC1 = $44
MCGC2 = $3E
< NO|
MCGCL1 = $B8
MCGC3 = $04 VES

CHECK
CLKST = %01?

LYES

MCGC2 = $08

IN
BLPE MODE ?
(LP=1)

MCGC2 = $36
(LP =0)

S

CONTINUE
IN BLPI MODE

Figure 8-10. Flowchart of PEE to BLPI Mode Transition using a 4 MHz crystal
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Chapter 8 Multi-Purpose Clock Generator (SO8BMCGV1)

8.5.2.3 Example #3: Moving from BLPI to FEE Mode: External Crystal = 4 MHz,
Bus Frequency = 16 MHz

In this example, the MCG will move through the proper operational modes from BLPI mode at a 16 kHz
bus frequency running off of the internal reference clock (see previous example) to FEE mode using a4

MHz crystal configured for a 16 MHz bus frequency. First, the code sequence will be described. Then a

flowchart will be included which illustrates the sequence.

1. First, BLPI must transition to FBI mode.
a) MCGC2 = 0x00 (%00000000)
— LP(bit3) inMCGSCis0
b) Optionally, loop until LOCK (bit 6) inthe MCGSC is set, indicating that the FLL has acquired
lock. Although the FLL is bypassed in FBI mode, it is still enabled and running.
2. Next, FBI will transition to FEE mode.
a) MCGC2 = 0x36 (%00110110)
RANGE (bit 5) set to 1 because the frequency of 4 MHz iswithin the high frequency range
— HGO (bit 4) set to 1 to configure external oscillator for high gain operation
— EREFS (bit 2) set to 1, because a crystal is being used
— ERCLKEN (bit 1) set to 1 to ensure the external reference clock is active

b) Loop until OSCINIT (bit 1) in MCGSC is 1, indicating the crystal selected by the EREFS bit
has been initialized.

¢) MCGCL = 0x38 (%00111000)

— CLKS (bits 7 and 6) set to %00 in order to select the output of the FLL as system clock
source
— RDIV (bits 5-3) set to %111, or divide-by-128 because 4 MHz / 128 = 31.25 kHz which is
in the 31.25 kHz to 39.0625 kHz range required by the FLL
— IREFS (bit 1) cleared to 0, selecting the external reference clock
d) Loopuntil IREFST (bit4) in MCGSCisO, indicating the external reference clock isthe current
source for the reference clock
e) Optionaly, loop until LOCK (bit 6) in the MCGSC is set, indicating that the FLL has
reacquired lock.

f) Loop until CLKST (bits 3 and 2) in MCGSC are %00, indicating that the output of the FLL is
selected to feed MCGOUT

MC9S08DV60 Series Data Sheet, Rev 3
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Chapter 10 Analog-to-Digital Converter (SO8ADC12V1)

7 6 5 4 3 2 1 0
R| COCO
AIEN ADCO ADCH
W
Reset: 0 0 0 1 1 1 1 1

Figure 10-3. Status and Control Register (ADCSC1)

Table 10-3. ADCSC1 Field Descriptions

Field Description
7 Conversion Complete Flag. The COCO flag is a read-only bit set each time a conversion is completed when the
COCO compare function is disabled (ACFE = 0). When the compare function is enabled (ACFE = 1), the COCO flag is
set upon completion of a conversion only if the compare result is true. This bit is cleared when ADCSC1 is written
or when ADCRL is read.
0 Conversion not completed
1 Conversion completed
6 Interrupt Enable AIEN enables conversion complete interrupts. When COCO becomes set while AIEN is high,
AIEN an interrupt is asserted.
0 Conversion complete interrupt disabled
1 Conversion complete interrupt enabled
5 Continuous Conversion Enable. ADCO enables continuous conversions.
ADCO 0 One conversion following a write to the ADCSC1 when software triggered operation is selected, or one
conversion following assertion of ADHWT when hardware triggered operation is selected.
1 Continuous conversions initiated following a write to ADCSC1 when software triggered operation is selected.
Continuous conversions are initiated by an ADHWT event when hardware triggered operation is selected.
4:0 Input Channel Select. The ADCH bits form a 5-bit field that selects one of the input channels. The input channels
ADCH are detailed in Table 10-4.

The successive approximation converter subsystem is turned off when the channel select bits are all set. This
feature allows for explicit disabling of the ADC and isolation of the input channel from all sources. Terminating
continuous conversions this way prevents an additional, single conversion from being performed. It is not
necessary to set the channel select bits to all ones to place the ADC in a low-power state when continuous
conversions are not enabled because the module automatically enters a low-power state when a conversion
completes.

Table 10-4. Input Channel Select

ADCH Input Select
00000-01111 ADO-15
10000-11011 AD16-27

11100 Reserved

11101 VREFH

11110 VREFL

11111 Module disabled

MC9S08DV60 Series Data Sheet, Rev 3
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Chapter 10 Analog-to-Digital Converter (SO8ADC12V1)

used to control the pins associated with channels 0-7 of the ADC module.

7

6

5

4

3

2

R
ADPC7 ADPC6 ADPC5 ADPC4 ADPC3 ADPC2 ADPC1 ADPCO
w
Reset: 0 0 0 0 0 0 0 0
Figure 10-10. Pin Control 1 Register (APCTL1)
Table 10-10. APCTL1 Register Field Descriptions
Field Description
7 ADC Pin Control 7. ADPCY controls the pin associated with channel AD7.
ADPC7 0 ADZ7 pin I/O control enabled
1 ADY pin I/O control disabled
6 ADC Pin Control 6. ADPC6 controls the pin associated with channel AD6.
ADPC6 0 ADSG6 pin I/O control enabled
1 ADS pin I/O control disabled
5 ADC Pin Control 5. ADPC5 controls the pin associated with channel AD5.
ADPC5 0 ADS pin I/O control enabled
1 ADS5 pin I/O control disabled
4 ADC Pin Control 4. ADPC4 controls the pin associated with channel AD4.
ADPCA4 0 AD4 pin I/O control enabled
1 AD4 pin I/O control disabled
3 ADC Pin Control 3. ADPC3 controls the pin associated with channel AD3.
ADPC3 0 AD3 pin I/O control enabled
1 AD3 pin I/O control disabled
2 ADC Pin Control 2. ADPC2 controls the pin associated with channel AD2.
ADPC2 0 AD2 pin I/O control enabled
1 AD2 pin I/O control disabled
1 ADC Pin Control 1. ADPC1 controls the pin associated with channel AD1.
ADPC1 0 ADL1 pin I/O control enabled
1 ADZ1 pin I/O control disabled
0 ADC Pin Control 0. ADPCO controls the pin associated with channel ADO.
ADPCO 0 ADOQO pin I/O control enabled
1 ADO pin I/O control disabled
10.3.9 Pin Control 2 Register (APCTL2)
APCTL2 controls channels 8-15 of the ADC module.
7 6 5 4 3 2 1 0
R
ADPC15 | ADPC14 | ADPC13 | ADPC12 ADPC11 ADPC10 ADPC9 ADPC8
W
Reset: 0 0 0 0 0 0 0 0

Figure 10-11. Pin Control 2 Register (APCTL2)
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Chapter 11 Inter-Integrated Circuit (S08IICV2)

11.7 Initialization/Application Information

Module Initialization (Slave)

1. Write: ICC2

— to enable or disable general call

— to select 10-bit or 7-bit addressing mode
2. Write: lICA

— to set the slave address
3. Write: lICC1
— to enable IIC and interrupts
Initialize RAM variables (IICEN = 1 and IICIE = 1) for transmit data
5. Initialize RAM variables used to achieve the routine shown in Figure 11-12

»

Module Initialization (Master)
1. Write: lICF
— to set the IIC baud rate (example provided in this chapter)
2. Write: lICC1
— to enable IIC and interrupts
3. Initialize RAM variables (IICEN = 1 and IICIE = 1) for transmit data
4. Initialize RAM variables used to achieve the routine shown in Figure 11-12
5. Write: lICC1
— toenable TX
6. Write: lICC1
— to enable MST (master mode)
7. Write: lICD
— with the address of the target slave. (The Isb of this byte determines whether the communication is
master receive or transmit.)
Module Use
The routine shown in Figure 11-12 can handle both master and slave |IC operations. For slave operation, an
incoming IIC message that contains the proper address begins 1IC communication. For master operation,
communication must be initiated by writing to the 1ICD register.

Register Model

IICA | AD[7:1] o |

When addressed as a slave (in slave mode), the module responds to this address
IICF | MULT : ICR |
Baud rate = BUSCLK / (2 x MULT x (SCL DIVIDERY))

||cc1| IICEN | IICIE MST = TX | TXAK =~ RSTA : o 0 |
Module configuration
||cs| TCF ' IAAS ' BUSY ' ARBL | 0 : SRW : IICIF :RXAK|
Module status flags
IcD | DATA |
Data register; Write to transmit 1IC data read to read IIC data
liccz |GCAEN: ADEXT : 0 : 0 0 : AD10 : AD9 : ADS8 |

Address configuration

Figure 11-11. IIC Module Quick Start
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Chapter 12
Freescale Controller Area Network (SOBMSCANV1)

12.1 Introduction

The Freescale controller area network (MSCAN) is a communication controller implementing the CAN
2.0A/B protocol as defined in the Bosch specification dated September 1991. To fully understand the
MSCAN specification, it isrecommended that the Bosch specification beread first to gain familiarity with
the terms and concepts contained within this document.

Though not exclusively intended for automotive applications, CAN protocol is designed to meet the
specific requirements of avehicle serial data bus: real-time processing, reliable operation in the EMI
environment of avehicle, cost-effectiveness, and required bandwidth.

MSCAN uses an advanced buffer arrangement resulting in predictable real-time behavior and simplified
application software.

The MSCAN moduleis availablein all devicesin the MC9S08DV 60 Series.

MC9S08DV60 Series Data Sheet, Rev 3
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Chapter 12 Freescale’s Controller Area Network (SO8BMSCANV1)

12.1.1 Features
The basic features of the MSCAN are as follows:

Implementation of the CAN protocol — Version 2.0A/B

— Standard and extended data frames

— Zero to eight bytes data length

— Programmable bit rate up to 1 Mbps*

— Support for remote frames

Five receive buffers with FIFO storage scheme

Three transmit buffers with internal prioritization using a “local priority” concept

Flexible maskable identifier filter supports two full-size (32-bit) extended identifier filters, or four
16-bit filters, or eight 8-bit filters

Programmable wakeup functionality with integrated low-pass filter
Programmable loopback mode supports self-test operation
Programmable listen-only mode for monitoring of CAN bus
Programmable bus-off recovery functionality

Separate signalling and interrupt capabilities for all CAN receiver and transmitter error states
(warning, error passive, bus-off)

Programmable MSCAN clock source either bus clock or oscillator clock
Internal timer for time-stamping of received and transmitted messages
Three low-power modes: sleep, power down, and MSCAN enable
Global initialization of configuration registers

12.1.2 Modes of Operation

The following modes of operation are specific to the MSCAN. See Section 12.5, “Functional Description,

7

for details.

Listen-Only Mode

MSCAN Sleep Mode
MSCAN Initialization Mode
MSCAN Power Down Mode
Loopback Self Test Mode

1. Depending on the actual bit timing and the clock jitter of the PLL.
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Chapter 12 Freescale’s Controller Area Network (SO8BMSCANV1)

12.5.2 Message Storage

CAN CPU12
Receive / Transmit Memory Mapped
Engine o}
"Rx0
0
m
x
14
—_ (LE CPU bus
Receiver >
1
Tx0
O
m
x
E
Tx1 F@
i Tl ‘@
X
|_
x F@
O
[ * A
Transmitter e A

Figure 12-38. User Model for Message Buffer Organization

MSCAN facilitates a sophisticated message storage system which addresses the requirements of a broad
range of network applications.
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Chapter 13 Serial Peripheral Interface (S08SPIV3)

PRESCALER CLOCK RATE DIVIDER
BUS CLOCK DIVIDE BY o DIVIDE BY ‘ gﬂFf\lSTER
> 1,2,3,4,5,6,7,0r8 2,4,8, 16, 32, 64, 128, or 256 > BT RATE
A A
| seer2sPPRi:sPPRO | | SPR2:SPR1:SPRO

Figure 13-4. SPI Baud Rate Generation

13.2 External Signal Description

The SPI optionally sharesfour port pins. The function of these pins depends on the settings of SPI control
bits. When the SPI isdisabled (SPE = 0), these four pinsrevert to being general-purpose port 1/O pinsthat
are not controlled by the SPI.

13.2.1 SPSCK — SPI Serial Clock

When the SPI is enabled as aslave, this pinisthe serial clock input. When the SPI is enabled as a master,
thispin isthe seria clock output.

13.2.2 MOSI — Master Data Out, Slave Data In

When the SPI is enabled as a master and SPI pin control zero (SPCO) is 0 (not bidirectional mode), this
pinisthe serial data output. When the SPI is enabled as a slave and SPCO = 0, this pin is the serial data
input. If SPCO = 1 to select single-wire bidirectional mode, and master mode is selected, this pin becomes
the bidirectional datal/O pin (MOMI). Also, the bidirectional mode output enable bit determines whether
the pin acts as an input (BIDIROE = 0) or an output (BIDIROE = 1). If SPC0 = 1 and slave mode is
selected, this pinis not used by the SPI and reverts to being a general-purpose port 1/0 pin.

13.2.3 MISO — Master Data In, Slave Data Out

When the SPI is enabled as a master and SPI pin control zero (SPCO) is 0 (not bidirectional mode), this
pin isthe serial datainput. When the SPI is enabled as a slave and SPCO = 0, this pin isthe serial data
output. If SPCO = 1 to select single-wire bidirectional mode, and slave mode is selected, this pin becomes
the bidirectional datal/O pin (SISO) and the bidirectional mode output enable bit determines whether the
pin actsasan input (BIDIROE = 0) or an output (BIDIROE = 1). If SPCO = 1 and master modeis selected,
this pinis not used by the SPI and reverts to being a general-purpose port 1/O pin.

13.2.4 SS — Slave Select

When the SPI is enabled as a dave, this pin isthe low-true slave select input. When the SPI is enabled as
amaster and mode fault enable is off (MODFEN = 0), thispin is not used by the SPI and reverts to being
ageneral-purpose port 1/0 pin. When the SPI is enabled as a master and MODFEN = 1, the slave select
output enable bit determines whether this pin acts as the mode fault input (SSOE = 0) or asthe slave select
output (SSOE = 1).
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Chapter 13 Serial Peripheral Interface (SO8SPIV3)
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Chapter 14 Serial Communications Interface (S08SCIV4)

HCS08 CORE [ |<«— PTA7/PIA7/ADP7/IRQ
<—> PTAG/PIAG/ADP6
<—» PTA5/PIA5/ADP5

CPU R = |<«—> PTA4/PIA4/ADP4
. 3| ANALOG COMPARATOR ACNPI- = § ~<—>» PTA3/PIA3/ADP3/ACMP10
. (ACMP1) < ~«—» PTA2/PIA2/ADP2/ACMP1-
- Boc || Bk <LOMP1+ <—> PTA1/PIA1/ADP1/ACMP1+
~—> PTAQ/PIAO/ADPO/MCLK
HCS08 SYSTEM CONTROL —
<D PTB7/PIB7/ADP15
[m]
RESETS AND INTERRUPTS <& > PTBG/PIBG/ADP14
RESET=> " LIODES OF OPERATION ~<-2-»- PTB5/PIBS/ADP13
POWER MANAGEMENT | H» PTB4/PIB4/ADP12
5 |<«E» PTB3/PIB3/ADP11
8 |2 PTB2/PIB2/ADP10
| cor || wo | o <> PTB1/PIB1/ADPY
| INT | | IRQ | :— ADP7-ADPO _H PTBO/PIBO/ADP8
— ] ]
16-CHANNEL,10-BIT <—>» PTC7
) ADP15-ADPS8 -
R | ANALOG-TO-DIGITAL %> PTCs
> CONVERTER (ADC) <2 » PTC5
VREFL e - (&} n
VDDA _ [ <g > FTCs
Jeon > % |<«®» PTC3
> |« B e pTC2
<2 PTC1
_<i> PTCO
TPM1CH5 - —
<—» PTD7/PID7/TPM1CH5
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e - VREFH/VREFL internally connected to VDDA/VSSA in 48-pin and 32-pin packages
o - VDD and VSS pins are each internally connected to two pads in 32-pin package

Figure 14-1. MC9S08DV60 Block Diagram
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- Pin not connected in 48-pin and 32-pin packages
- Pin not connected in 32-pin package
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Chapter 15 Real-Time Counter (SO8RTCV1)
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Chapter 16 Timer/PWM Module (SO8TPMV3)

Table 16-5. TPMxCnSC Field Descriptions (continued)

Field Description
4 Mode select A for TPM channel n. When CPWMS=0 and MSnB=0, MSnA configures TPM channel n for
MSnA input-capture mode or output compare mode. Refer to Table 16-6 for a summary of channel mode and setup
controls.
Note: If the associated port pin is not stable for at least two bus clock cycles before changing to input capture
mode, it is possible to get an unexpected indication of an edge trigger.

3-2 Edge/level select bits. Depending upon the operating mode for the timer channel as set by CPWMS:MSnB:MSnA
ELSnB |and shown in Table 16-6, these bhits select the polarity of the input edge that triggers an input capture event, select
ELSnA | the level that will be driven in response to an output compare match, or select the polarity of the PWM output.

Setting ELSnB:ELSnA to 0:0 configures the related timer pin as a general purpose 1/O pin not related to any timer
functions. This function is typically used to temporarily disable an input capture channel or to make the timer pin
available as a general purpose I/0O pin when the associated timer channel is set up as a software timer that does
not require the use of a pin.
Table 16-6. Mode, Edge, and Level Selection
CPWMS MSnB:MSnA ELSnB:ELSnA Mode Configuration
X XX 00 Pin not used for TPM - revert to general
purpose I/O or other peripheral control
0 00 01 Input capture Capture on rising edge
only
10 Capture on falling edge
only
11 Capture on rising or
falling edge
01 01 Output compare Toggle output on
compare
10 Clear output on
compare
11 Set output on compare
1X 10 Edge-aligned High-true pulses (clear
PWM output on compare)
X1 Low-true pulses (set
output on compare)
1 XX 10 Center-aligned High-true pulses (clear
PWM output on compare-up)
X1 Low-true pulses (set
output on compare-up)
16.3.5 TPM Channel Value Registers (TPMxCnVH:TPMxCnVL)

These read/write registers contain the captured TPM counter value of the input capture function or the
output compare value for the output compare or PWM functions. The channel registers are cleared by

reset.
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Chapter 17 Development Support

17.3.6 Hardware Breakpoints

The BRKEN control bit in the DBGC register may be set to 1 to allow any of the trigger conditions
described in Section 17.3.5, “Trigger Modes,” to be used to generate a hardware breakpoint request to the
CPU. TAG in DBGC controls whether the breakpoint request will be treated as a tag-type breakpoint or a
force-type breakpoint. A tag breakpoint causes the current opcode to be marked asit enterstheinstruction
gueue. If atagged opcode reachesthe end of the pipe, the CPU executesaBGND instruction to go to active
background mode rather than executing the tagged opcode. A force-type breakpoint causes the CPU to
finish the current instruction and then go to active background mode.

If the background mode has not been enabled (ENBDM = 1) by aserial WRITE_CONTROL command
through the BKGD pin, the CPU will execute an SWI instruction instead of going to active background
mode.

17.4 Register Definition
This section contains the descriptions of the BDC and DBG registers and control bits.

Refer to the high-page register summary in the device overview chapter of this data sheet for the absolute
address assignments for all DBG registers. This section refersto registers and control bits only by their
names. A Freescale-provided equate or header file is used to translate these names into the appropriate
absolute addresses.

17.4.1 BDC Registers and Control Bits

The BDC has two registers:

* TheBDC status and control register (BDCSCR) is an 8-bit register containing control and status
bits for the background debug controller.

» The BDC breakpoint match register (BDCBKPT) holds a 16-bit breakpoint match address.

These registers are accessed with dedicated serial BDC commands and are not located in the memory
space of the target MCU (so they do not have addresses and cannot be accessed by user programs).

Some of the bitsin the BDCSCR have write limitations; otherwise, these registers may be read or written
at any time. For example, the ENBDM control bit may not be written while the MCU isin active
background mode. (This preventsthe ambiguous condition of the control bit forbidding active background
mode while the MCU is already in active background mode.) Also, the four status bits (BDMACT, WS,
WSF, and DV F) areread-only statusindicators and can never be written by the WRITE_CONTROL serial
BDC command. The clock switch (CLKSW) control bit may be read or written at any time.
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