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Chapter 4 Memory
4.5.5 Access Errors

An access error occurs whenever the command execution protocol is violated. 

Any of the following specific actions will cause the access error flag (FACCERR) in FSTAT to be set. 
FACCERR must be cleared by writing a 1 to FACCERR in FSTAT before any command can be processed.

• Writing to a FLASH address before the internal FLASH clock frequency has been set by writing 
to the FCDIV register

• Writing to a FLASH address while FCBEF is not set (A new command cannot be started until the 
command buffer is empty.)

• Writing a second time to a FLASH address before launching the previous command (There is only 
one write to FLASH for every command.)

• Writing a second time to FCMD before launching the previous command (There is only one write 
to FCMD for every command.)

• Writing to any FLASH control register other than FCMD after writing to a FLASH address

• Writing any command code other than the five allowed codes (0x05, 0x20, 0x25, 0x40, or 0x41) 
to FCMD

• Writing any FLASH control register other than the write to FSTAT (to clear FCBEF and launch the 
command) after writing the command to FCMD

• The MCU enters stop mode while a program or erase command is in progress (The command is 
aborted.)

• Writing the byte program, burst program, or page erase command code (0x20, 0x25, or 0x40) with 
a background debug command while the MCU is secured (The background debug controller can 
only do blank check and mass erase commands when the MCU is secure.)

• Writing 0 to FCBEF to cancel a partial command

4.5.6 FLASH Block Protection

The block protection feature prevents the protected region of FLASH from program or erase changes. 
Block protection is controlled through the FLASH protection register (FPROT). When enabled, block 
protection begins at any 512 byte boundary below the last address of FLASH, 0xFFFF. (See Section 4.7.4, 
“FLASH Protection Register (FPROT and NVPROT)”).

After exit from reset, FPROT is loaded with the contents of the NVPROT location, which is in the 
nonvolatile register block of the FLASH memory. FPROT cannot be changed directly from application 
software so a runaway program cannot alter the block protection settings. Because NVPROT is within the 
last 512 bytes of FLASH, if any amount of memory is protected, NVPROT is itself protected and cannot 
be altered (intentionally or unintentionally) by the application software. FPROT can be written through 
background debug commands, which allows a way to erase and reprogram a protected FLASH memory.

The block protection mechanism is illustrated in Figure 4-4. The FPS bits are used as the upper bits of the 
last address of unprotected memory. This address is formed by concatenating FPS7:FPS1 with logic 1 bits 
as shown. For example, to protect the last 1536 bytes of memory (addresses 0xFA00 through 0xFFFF), the 
FPS bits must be set to 1111 100, which results in the value 0xF9FF as the last address of unprotected 
memory. In addition to programming the FPS bits to the appropriate value, FPDIS (bit 0 of NVPROT) 
MC9S08SG8 MCU Series Data Sheet, Rev. 8
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Chapter 4 Memory
4.7.5 FLASH Status Register (FSTAT)

Table 4-11. FPROT Register Field Descriptions 

Field Description

7:1
FPS

FLASH Protect Select Bits — When FPDIS = 0, this 7-bit field determines the ending address of unprotected 
FLASH locations at the high address end of the FLASH. Protected FLASH locations cannot be erased or 
programmed.

0
FPDIS

FLASH Protection Disable
0 FLASH block specified by FPS7:FPS1 is block protected (program and erase not allowed).
1 No FLASH block is protected.

 7 6 5 4 3 2 1 0

R
FCBEF

FCCF
FPVIOL FACCERR

0 FBLANK 0 0

W

Reset 1 1 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 4-9. FLASH Status Register (FSTAT)

Table 4-12. FSTAT Register Field Descriptions 

Field Description

7
FCBEF

FLASH Command Buffer Empty Flag — The FCBEF bit is used to launch commands. It also indicates that the 
command buffer is empty so that a new command sequence can be executed when performing burst 
programming. The FCBEF bit is cleared by writing a 1 to it or when a burst program command is transferred to 
the array for programming. Only burst program commands can be buffered.
0 Command buffer is full (not ready for additional commands).
1 A new burst program command can be written to the command buffer.

6
FCCF

FLASH Command Complete Flag — FCCF is set automatically when the command buffer is empty and no 
command is being processed. FCCF is cleared automatically when a new command is started (by writing 1 to 
FCBEF to register a command). Writing to FCCF has no meaning or effect.
0 Command in progress
1 All commands complete

5
FPVIOL

Protection Violation Flag — FPVIOL is set automatically when a command is written that attempts to erase or 
program a location in a protected block (the erroneous command is ignored). FPVIOL is cleared by writing a 1 to 
FPVIOL.
0 No protection violation.
1 An attempt was made to erase or program a protected location.
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Chapter 4 Memory
4.7.6 FLASH Command Register (FCMD)

Only five command codes are recognized in normal user modes as shown in Table 4-13. Refer to Section 
4.5.3, “Program and Erase Command Execution,” for a detailed discussion of FLASH programming and 
erase operations.

All other command codes are illegal and generate an access error.

It is not necessary to perform a blank check command after a mass erase operation. Only blank check is 
required as part of the security unlocking mechanism.

4
FACCERR

Access Error Flag — FACCERR is set automatically when the proper command sequence is not obeyed exactly 
(the erroneous command is ignored), if a program or erase operation is attempted before the FCDIV register has 
been initialized, or if the MCU enters stop while a command was in progress. For a more detailed discussion of 
the exact actions that are considered access errors, see Section 4.5.5, “Access Errors.” FACCERR is cleared by 
writing a 1 to FACCERR. Writing a 0 to FACCERR has no meaning or effect.
0 No access error.
1 An access error has occurred.

2
FBLANK

FLASH Verified as All Blank (erased) Flag — FBLANK is set automatically at the conclusion of a blank check 
command if the entire FLASH array was verified to be erased. FBLANK is cleared by clearing FCBEF to write a 
new valid command. Writing to FBLANK has no meaning or effect.
0 After a blank check command is completed and FCCF = 1, FBLANK = 0 indicates the FLASH array is not 

completely erased.
1 After a blank check command is completed and FCCF = 1, FBLANK = 1 indicates the FLASH array is 

completely erased (all 0xFF).

 7 6 5 4 3 2 1 0

R 0 0 0 0 0 0 0 0

W FCMD

Reset 0 0 0 0 0 0 0 0

Figure 4-10. FLASH Command Register (FCMD)

Table 4-13. FLASH Commands

Command FCMD Equate File Label

Blank check 0x05 mBlank

Byte program 0x20 mByteProg

Byte program — burst mode 0x25 mBurstProg

Page erase (512 bytes/page) 0x40 mPageErase

Mass erase (all FLASH) 0x41 mMassErase

Table 4-12. FSTAT Register Field Descriptions (continued)

Field Description
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Chapter 5  
Resets, Interrupts, and General System Control

5.1 Introduction
This section discusses basic reset and interrupt mechanisms and the various sources of reset and interrupt 
in the MC9S08SG8. Some interrupt sources from peripheral modules are discussed in greater detail within 
other sections of this data sheet. This section gathers basic information about all reset and interrupt sources 
in one place for easy reference. A few reset and interrupt sources, including the computer operating 
properly (COP) watchdog are not part of on-chip peripheral systems with their own chapters.

5.2 Features
Reset and interrupt features include:

• Multiple sources of reset for flexible system configuration and reliable operation
• Reset status register (SRS) to indicate source of most recent reset
• Separate interrupt vector for each module (reduces polling overhead) (see Table 5-2)

5.3 MCU Reset
Resetting the MCU provides a way to start processing from a known set of initial conditions. During reset, 
most control and status registers are forced to initial values and the program counter is loaded from the 
reset vector (0xFFFE:0xFFFF). On-chip peripheral modules are disabled and I/O pins are initially 
configured as general-purpose high-impedance inputs with pull-up devices disabled. The I bit in the 
condition code register (CCR) is set to block maskable interrupts so the user program has a chance to 
initialize the stack pointer (SP) and system control settings. SP is forced to 0x00FF at reset.

The MC9S08SG8 has the following sources for reset:

• Power-on reset (POR)
• External pin reset (PIN)
• Low-voltage detect (LVD)
• Computer operating properly (COP) timer
• Illegal opcode detect (ILOP)
• Illegal address detect (ILAD)
• Background debug forced reset

Each of these sources, with the exception of the background debug forced reset, has an associated bit in 
the system reset status register (SRS).
MC9S08SG8 MCU Series Data Sheet, Rev. 8
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Chapter 5 Resets, Interrupts, and General System Control
5.6 Low-Voltage Detect (LVD) System
The MC9S08SG8 includes a system to protect against low voltage conditions in order to protect memory 
contents and control MCU system states during supply voltage variations. The system is comprised of a 
power-on reset (POR) circuit and a LVD circuit with trip voltages for warning and detection. The LVD 
circuit is enabled when LVDE in SPMSC1 is set to 1. The LVD is disabled upon entering any of the stop 
modes unless LVDSE is set in SPMSC1. If LVDSE and LVDE are both set, then the MCU cannot enter 
stop2, and the current consumption in stop3 with the LVD enabled will be higher.

5.6.1 Power-On Reset Operation

When power is initially applied to the MCU, or when the supply voltage drops below the power-on reset 
rearm voltage level, VPOR, the POR circuit will cause a reset condition. As the supply voltage rises, the 
LVD circuit will hold the MCU in reset until the supply has risen above the low voltage detection low 
threshold, VLVDL. Both the POR bit and the LVD bit in SRS are set following a POR.

5.6.2 Low-Voltage Detection (LVD) Reset Operation

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

5.6.3 Low-Voltage Warning (LVW) Interrupt Operation

The LVD system has a low voltage warning flag to indicate to the user that the supply voltage is 
approaching the low voltage condition. When a low voltage warning condition is detected and is 
configured for interrupt operation (LVWIE set to 1), LVWF in SPMSC1 will be set and an LVW interrupt 
request will occur.

5.7 Reset, Interrupt, and System Control Registers and Control Bits
One 8-bit register in the direct page register space and eight 8-bit registers in the high-page register space 
are related to reset and interrupt systems. 

Refer to Table 4-2 and Table 4-3 in Chapter 4, “Memory,” of this data sheet for the absolute address 
assignments for all registers. This section refers to 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.

Some control bits in the SOPT1 and SPMSC2 registers are related to modes of operation. Although brief 
descriptions of these bits are provided here, the related functions are discussed in greater detail in 
Chapter 3, “Modes of Operation.”
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Chapter 5 Resets, Interrupts, and General System Control
5.7.2 System Background Debug Force Reset Register (SBDFR) 

This high page register contains a single write-only control bit. A serial background command such as 
WRITE_BYTE must be used to write to SBDFR. Attempts to write this register from a user program are 
ignored. Reads always return 0x00.

Figure 5-3. System Background Debug Force Reset Register (SBDFR)

3
ILAD

Illegal Address — Reset was caused by an attempt to access either data or an instruction at an unimplemented 
memory address.
0 Reset not caused by an illegal address
1 Reset caused by an illegal address

1
LVD

Low Voltage Detect — If the LVDRE bit is set and the supply drops below the LVD trip voltage, an LVD reset will 
occur. This bit is also set by POR.
0 Reset not caused by LVD trip or POR.
1 Reset caused by LVD trip or POR.

 7 6 5 4 3 2 1 0

R 0 0 0 0 0 0 0 0

W BDFR1

1 BDFR is writable only through serial background debug commands, not from user programs.

Reset: 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Table 5-4. SBDFR Register Field Descriptions

Field Description

0
BDFR

Background Debug Force Reset — A serial background command such as WRITE_BYTE can be used to allow 
an external debug host to force a target system reset. Writing 1 to this bit forces an MCU reset. This bit cannot 
be written from a user program.

Table 5-3. SRS Register Field Descriptions

Field Description
MC9S08SG8 MCU Series Data Sheet, Rev. 8

Freescale Semiconductor 69



Chapter 6 Parallel Input/Output Control
6.6.1.7 Port A Interrupt Pin Select Register (PTAPS)

6.6.1.8 Port A Interrupt Edge Select Register (PTAES)

 7 6 5 4 3 2 1 0

R 0 0 0 0
PTAPS3 PTAPS2 PTAPS1 PTAPS0

W

Reset: 0 0 0 0 0 0 0 0

Figure 6-9. Port A Interrupt Pin Select Register (PTAPS)

Table 6-8. PTAPS Register Field Descriptions

Field Description

3:0
PTAPS[3:0]

Port A Interrupt Pin Selects — Each of the PTAPSn bits enable the corresponding port A interrupt pin.
0 Pin not enabled as interrupt.
1 Pin enabled as interrupt.

 7 6 5 4 3 2 1 0

R 0 0 0 0
PTAES3 PTAES2 PTAES1 PTAES0

W

Reset: 0 0 0 0 0 0 0 0

Figure 6-10. Port A Edge Select Register (PTAES)

Table 6-9. PTAES Register Field Descriptions

Field Description

3:0
PTAES[3:0]

Port A Edge Selects — Each of the PTAESn bits serves a dual purpose by selecting the polarity of the active 
interrupt edge as well as selecting a pull-up or pull-down device if enabled.
0 A pull-up device is connected to the associated pin and detects falling edge/low level for interrupt generation.
1 A pull-down device is connected to the associated pin and detects rising edge/high level for interrupt 

generation.
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Chapter 6 Parallel Input/Output Control
6.6.2.7 Port B Interrupt Pin Select Register (PTBPS)

6.6.2.8 Port B Interrupt Edge Select Register (PTBES)

 7 6 5 4 3 2 1 0

R 0 0 0 0
PTBPS3 PTBPS2 PTBPS1 PTBPS0

W

Reset: 0 0 0 0 0 0 0 0

Figure 6-17. Port B Interrupt Pin Select Register (PTBPS)

Table 6-16. PTBPS Register Field Descriptions

Field Description

3:0
PTBPS[3:0]

Port B Interrupt Pin Selects — Each of the PTBPSn bits enable the corresponding port B interrupt pin.
0 Pin not enabled as interrupt.
1 Pin enabled as interrupt.

 7 6 5 4 3 2 1 0

R 0 0 0 0
PTBES3 PTBES2 PTBES1 PTBES0

W

Reset: 0 0 0 0 0 0 0 0

Figure 6-18. Port B Edge Select Register (PTBES)

Table 6-17. PTBES Register Field Descriptions

Field Description

3:0
PTBES[3:0]

Port B Edge Selects — Each of the PTBESn bits serves a dual purpose by selecting the polarity of the active 
interrupt edge as well as selecting a pull-up or pull-down device if enabled.
0 A pull-up device is connected to the associated pin and detects falling edge/low level for interrupt generation.
1 A pull-down device is connected to the associated pin and detects rising edge/high level for interrupt 

generation.
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Analog Comparator (S08ACMPV2) 
Figure 8-2. Analog Comparator 5V (ACMP5) Block Diagram
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Internal Clock Source (S08ICSV2) 
10.4.1.5 FLL Bypassed External (FBE)

The FLL bypassed external (FBE) mode is entered when all the following conditions occur:

• CLKS bits are written to 10.

• IREFS bit is written to 0.

• BDM mode is active or LP bit is written to 0.

In FLL bypassed external mode, the ICSOUT clock is derived from the external reference clock. The FLL 
clock is controlled by the external reference clock, and the FLL loop will lock the FLL frequency to 1024 
times the reference frequency, as selected by the RDIV bits, so that the ICSLCLK will be available for 
BDC communications, and the external reference clock is enabled.

10.4.1.6 FLL Bypassed External Low Power (FBELP)

The FLL bypassed external low power (FBELP) mode is entered when all the following conditions occur:

• CLKS bits are written to 10.

• IREFS bit is written to 0.

• BDM mode is not active and LP bit is written to 1.

In FLL bypassed external low power mode, the ICSOUT clock is derived from the external reference clock 
and the FLL is disabled. The ICSLCLK will be not be available for BDC communications. The external 
reference clock is enabled.

10.4.1.7 Stop

Stop mode is entered whenever the MCU enters a STOP state. In this mode, all ICS clock signals are static 
except in the following cases:

ICSIRCLK will be active in stop mode when all the following conditions occur:

• IRCLKEN bit is written to 1

• IREFSTEN bit is written to 1

ICSERCLK will be active in stop mode when all the following conditions occur:

• ERCLKEN bit is written to 1

• EREFSTEN bit is written to 1

10.4.2 Mode Switching

When switching between FLL engaged internal (FEI) and FLL engaged external (FEE) modes the IREFS 
bit can be changed at anytime, but the RDIV bits must be changed simultaneously so that the resulting 
frequency stays in the range of 31.25 kHz to 39.0625 kHz. After a change in the IREFS value the FLL will 
begin locking again after a few full cycles of the resulting divided reference frequency. The completion of 
the switch is shown by the IREFST bit.
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Inter-Integrated Circuit (S08IICV2) 
Table 11-5. IIC Divider and Hold Values 

ICR
(hex)

SCL 
Divider

SDA Hold
Value

SCL Hold
(Start) 
Value

SCL Hold
(Stop) 
Value

ICR
(hex)

SCL 
Divider

SDA Hold
Value

SCL Hold
(Start) 
Value

SCL Hold
(Stop) 
Value

00 20 7 6 11 20 160 17 78 81

01 22 7 7 12 21 192 17 94 97

02 24 8 8 13 22 224 33 110 113

03 26 8 9 14 23 256 33 126 129

04 28 9 10 15 24 288 49 142 145

05 30 9 11 16 25 320 49 158 161

06 34 10 13 18 26 384 65 190 193

07 40 10 16 21 27 480 65 238 241

08 28 7 10 15 28 320 33 158 161

09 32 7 12 17 29 384 33 190 193

0A 36 9 14 19 2A 448 65 222 225

0B 40 9 16 21 2B 512 65 254 257

0C 44 11 18 23 2C 576 97 286 289

0D 48 11 20 25 2D 640 97 318 321

0E 56 13 24 29 2E 768 129 382 385

0F 68 13 30 35 2F 960 129 478 481

10 48 9 18 25 30 640 65 318 321

11 56 9 22 29 31 768 65 382 385

12 64 13 26 33 32 896 129 446 449

13 72 13 30 37 33 1024 129 510 513

14 80 17 34 41 34 1152 193 574 577

15 88 17 38 45 35 1280 193 638 641

16 104 21 46 53 36 1536 257 766 769

17 128 21 58 65 37 1920 257 958 961

18 80 9 38 41 38 1280 129 638 641

19 96 9 46 49 39 1536 129 766 769

1A 112 17 54 57 3A 1792 257 894 897

1B 128 17 62 65 3B 2048 257 1022 1025

1C 144 25 70 73 3C 2304 385 1150 1153

1D 160 25 78 81 3D 2560 385 1278 1281

1E 192 33 94 97 3E 3072 513 1534 1537

1F 240 33 118 121 3F 3840 513 1918 1921
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Modulo Timer (S08MTIMV1) 
12.3 Register Definition
Figure 12-3 is a summary of MTIM registers.

Each MTIM includes four registers:

• An 8-bit status and control register

• An 8-bit clock configuration register

• An 8-bit counter register

• An 8-bit modulo register

Refer to the direct-page register summary in the Memory chapter of this data sheet for the absolute address 
assignments for all MTIM registers.This section refers to registers and control bits only by their names and 
relative address offsets.

Some MCUs may have more than one MTIM, so register names include placeholder characters to identify 
which MTIM is being referenced.

Name 7 6 5 4 3 2 1 0

MTIMSC 
R TOF

TOIE
0

TSTP
0 0 0 0

W TRST

MTIMCLK
R 0 0

CLKS PS
W

MTIMCNT
R COUNT

W

MTIMMOD
R

MOD
W

Figure 12-3. MTIM Register Summary 
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Modulo Timer (S08MTIMV1) 
12.3.2 MTIM Clock Configuration Register (MTIMCLK)

MTIMCLK contains the clock select bits (CLKS) and the prescaler select bits (PS).

 7 6 5 4 3 2 1 0

R 0 0
CLKS PS

W

Reset: 0 0 0 0 0 0 0 0

Figure 12-5. MTIM Clock Configuration Register

Table 12-3. MTIM Clock Configuration Register Field Description

Field Description

7:6 Unused register bits, always read 0.

5:4
CLKS

Clock Source Select — These two read/write bits select one of four different clock sources as the input to the 
MTIM prescaler. Changing the clock source while the counter is active does not clear the counter. The count 
continues with the new clock source. Reset clears CLKS to 000.
00 Encoding 0. Bus clock (BUSCLK)
01 Encoding 1. Fixed-frequency clock (XCLK)
10 Encoding 3. External source (TCLK pin), falling edge
11 Encoding 4. External source (TCLK pin), rising edge
All other encodings default to the bus clock (BUSCLK).

3:0
PS

Clock Source Prescaler — These four read/write bits select one of nine outputs from the 8-bit prescaler. Changing 
the prescaler value while the counter is active does not clear the counter. The count continues with the new 
prescaler value. Reset clears PS to 0000.
0000  Encoding 0. MTIM clock source  1
0001  Encoding 1. MTIM clock source  2
0010  Encoding 2. MTIM clock source  4
0011  Encoding 3. MTIM clock source  8
0100  Encoding 4. MTIM clock source  16
0101  Encoding 5. MTIM clock source  32
0110  Encoding 6. MTIM clock source  64
0111  Encoding 7. MTIM clock source  128
1000  Encoding 8. MTIM clock source  256
All other encodings default to MTIM clock source  256.
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Serial Communications Interface (S08SCIV4) 
Instead of hardware interrupts, software polling may be used to monitor the TDRE and TC status flags if 
the corresponding TIE or TCIE local interrupt masks are 0s.

When a program detects that the receive data register is full (RDRF = 1), it gets the data from the receive 
data register by reading SCID. The RDRF flag is cleared by reading SCIS1 while RDRF = 1 and then 
reading SCID.

When polling is used, this sequence is naturally satisfied in the normal course of the user program. If 
hardware interrupts are used, SCIS1 must be read in the interrupt service routine (ISR). Normally, this is 
done in the ISR anyway to check for receive errors, so the sequence is automatically satisfied.

The IDLE status flag includes logic that prevents it from getting set repeatedly when the RxD line remains 
idle for an extended period of time. IDLE is cleared by reading SCIS1 while IDLE = 1 and then reading 
SCID. After IDLE has been cleared, it cannot become set again until the receiver has received at least one 
new character and has set RDRF.

If the associated error was detected in the received character that caused RDRF to be set, the error flags 
— noise flag (NF), framing error (FE), and parity error flag (PF) — get set at the same time as RDRF. 
These flags are not set in overrun cases.

If RDRF was already set when a new character is ready to be transferred from the receive shifter to the 
receive data buffer, the overrun (OR) flag gets set instead the data along with any associated NF, FE, or PF 
condition is lost.

At any time, an active edge on the RxD serial data input pin causes the RXEDGIF flag to set. The 
RXEDGIF flag is cleared by writing a “1” to it. This function does depend on the receiver being enabled 
(RE = 1).

14.3.5 Additional SCI Functions

The following sections describe additional SCI functions.

14.3.5.1 8- and 9-Bit Data Modes

The SCI system (transmitter and receiver) can be configured to operate in 9-bit data mode by setting the 
M control bit in SCIC1. In 9-bit mode, there is a ninth data bit to the left of the MSB of the SCI data 
register. For the transmit data buffer, this bit is stored in T8 in SCIC3. For the receiver, the ninth bit is held 
in R8 in SCIC3.

For coherent writes to the transmit data buffer, write to the T8 bit before writing to SCID.

If the bit value to be transmitted as the ninth bit of a new character is the same as for the previous character, 
it is not necessary to write to T8 again. When data is transferred from the transmit data buffer to the 
transmit shifter, the value in T8 is copied at the same time data is transferred from SCID to the shifter.

9-bit data mode typically is used in conjunction with parity to allow eight bits of data plus the parity in the 
ninth bit. Or it is used with address-mark wakeup so the ninth data bit can serve as the wakeup bit. In 
custom protocols, the ninth bit can also serve as a software-controlled marker.
MC9S08SG8 MCU Series Data Sheet, Rev. 8

216 Freescale Semiconductor
 



Serial Peripheral Interface (S08SPIV3) 
15.4.4 SPI Status Register (SPIS)

This register has three read-only status bits. Bits 6, 3, 2, 1, and 0 are not implemented and always read 0. 
Writes have no meaning or effect.

Table 15-5. SPI Baud Rate Prescaler Divisor 

SPPR2:SPPR1:SPPR0 Prescaler Divisor

0:0:0 1

0:0:1 2

0:1:0 3

0:1:1 4

1:0:0 5

1:0:1 6

1:1:0 7

1:1:1 8

Table 15-6. SPI Baud Rate Divisor

SPR2:SPR1:SPR0 Rate Divisor

0:0:0 2

0:0:1 4

0:1:0 8

0:1:1 16

1:0:0 32

1:0:1 64

1:1:0 128

1:1:1 256

 7 6 5 4 3 2 1 0

R SPRF 0 SPTEF MODF 0 0 0 0

W

Reset 0 0 1 0 0 0 0 0

= Unimplemented or Reserved

Figure 15-8. SPI Status Register (SPIS)
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Chapter 16 Timer Pulse-Width Modulator (S08TPMV3)
Figure 16-1. MC9S08SG8 Block Diagram with TPM Modules Highlighted

16.1.3 TPMV3 Differences from Previous Versions

The TPMV3 is the latest version of the Timer/PWM module that addresses errata found in previous 
versions. The following section outlines the differences between TPMV3 and TPMV2 modules, and any 
considerations that should be taken when porting code.

PTB7/SCL/EXTAL

PO
R

T 
B

PTB6/SDA/XTAL

PTB5/TPM1CH1/SS
PTB4/TPM2CH1/MISO
PTB3/PIB3/MOSI/ADP7
PTB2/PIB2/SPSCK/ADP6

PO
R

T 
A

PTA1/PIA1/TPM2CH0/ADP1/ACMP–

PTB1/PIB1/TxD/ADP5
PTB0/PIB0/RxD/ADP4

PO
R

T 
C

PTC3/ADP11
PTC2/ADP10
PTC1/TPM1CH1/ADP9
PTC0/TPM1CH0/ADP8

PTA3/PAI3/SCL/ADP3

PTA2/PAI2/SDA/ADP2/ACMPO

PTA0/PIA0/TPM1CH0/TCLK/ADP0/ACMP+

SEE NOTE 1, 2

SEE NOTE 1, 2

= Pin can be enabled as part of the ganged output drive feature.
NOTE 1: Port B not available on 8-pin packages
NOTE 2: Port C not available on 8-pin or 16-pin packages.

IIC MODULE (IIC)

SERIAL PERIPHERAL
 INTERFACE MODULE (SPI)

USER FLASH

USER RAM

HCS08 CORE

CPU BDC

HCS08 SYSTEM CONTROL

RESETS AND INTERRUPTS
MODES OF OPERATION
POWER MANAGEMENT

COP LVD

INTERFACE MODULE (SCI)
SERIAL COMMUNICATIONS

8-BIT MODULO TIMER
MODULE (MTIM)

VOLTAGE 

DEBUG MODULE (DBG)

MISO

SCL

SDA

MOSI

SPSCK

RxD
TxD

LOW-POWER OSCILLATOR

40-MHz INTERNAL CLOCK
SOURCE (ICS)

31.25 kHz to 38.4 kHz
1 MHz to 16 MHz

(XOSC) 

EXTAL

XTAL

VSS

VDD

VSSA

VDDA

VREFL

VREFH

ANALOG-TO-DIGITAL
CONVERTER (ADC)

10-BIT

SS

TCLK

BKGD/MS

16-BIT TIMER/PWM
MODULE (TPM2)

TCLK
REAL-TIME COUNTER (RTC)

(MC9S08SG8 = 8,192 BYTES)
(MC9S08SG4 = 4096 BYTES) 

(MC9S08SG8 = 512 BYTES)

ANALOG COMPARATOR
(ACMP)

ACMPO
ACMP–
ACMP+

TPM2CH0

TPM2CH1

ADP11-ADP0

16-BIT TIMER/PWM
MODULE (TPM1)

TCLK
TPM1CH0

TPM1CH1
(MC9S08SG4 = 256 BYTES)

NOTE 3: VDDA/VREFH and VSSA/VREFL, are double bonded to VDD and VSS respectively.

RESET

SEE NOTE 3

NOTES

REGULATOR
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17.1.2 Features

Features of the BDC module include:

• Single pin for mode selection and background communications
• BDC registers are not located in the memory map
• SYNC command to determine target communications rate
• Non-intrusive commands for memory access
• Active background mode commands for CPU register access
• GO and TRACE1 commands
• BACKGROUND command can wake CPU from stop or wait modes
• One hardware address breakpoint built into BDC
• Oscillator runs in stop mode, if BDC enabled
• COP watchdog disabled while in active background mode

Features of the ICE system include:

• Two trigger comparators: Two address + read/write (R/W) or one full address + data + R/W

• Flexible 8-word by 16-bit FIFO (first-in, first-out) buffer for capture information:

— Change-of-flow addresses or
— Event-only data

• Two types of breakpoints:

— Tag breakpoints for instruction opcodes
— Force breakpoints for any address access

• Nine trigger modes:

— Basic: A-only, A OR B
— Sequence: A then B
— Full: A AND B data, A AND NOT B data 
— Event (store data): Event-only B, A then event-only B
— Range: Inside range (A  address  B), outside range (address < A or address > B)

17.2 Background Debug Controller (BDC)
All MCUs in the HCS08 Family contain a single-wire background debug interface that supports in-circuit 
programming of on-chip nonvolatile memory and sophisticated non-intrusive debug capabilities. Unlike 
debug interfaces on earlier 8-bit MCUs, this system does not interfere with normal application resources. 
It does not use any user memory or locations in the memory map and does not share any on-chip 
peripherals.

BDC commands are divided into two groups:

• Active background mode commands require that the target MCU is in active background mode (the 
user program is not running). Active background mode commands allow the CPU registers to be 
read or written, and allow the user to trace one user instruction at a time, or GO to the user program 
from active background mode.
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Appendix A Electrical Characteristics
Figure A-14. SPI Master Timing (CPHA = 0)

Figure A-15. SPI Master Timing (CPHA = 1)
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