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Input/Output (I/O) Section
$0018
ESCI Data Register

 (SCDR)
See page 173.

Read: R7 R6 R5 R4 R3 R2 R1 R0

Write: T7 T6 T5 T4 T3 T2 T1 T0

Reset: Unaffected by reset

$0019
ESCI Baud Rate Register

(SCBR)
See page 174.

Read:
LINT LINR SCP1 SCP0 R SCR2 SCR1 SCR0

Write:

Reset: 0 0 0 0 0 0 0 0

$001A
Keyboard Status and Control

Register (INTKBSCR)
See page 118.

Read: 0 0 0 0 KEYF 0
IMASKK MODEK

Write: ACKK

Reset: 0 0 0 0 0 0 0 0

$001B
Keyboard Interrupt Enable

Register (INTKBIER)
See page 119.

Read:
KBIE7 KBIE6 KBIE5 KBIE4 KBIE3 KBIE2 KBIE1 KBIE0

Write:

Reset: 0 0 0 0 0 0 0 0

$001C
Timebase Module Control

Register (TBCR)
See page 224.

Read: TBIF
TBR2 TBR1 TBR0

0
TBIE TBON R

Write: TACK

Reset: 0 0 0 0 0 0 0 0

$001D
IRQ Status and Control

Register (INTSCR)
See page 112.

Read: 0 0 0 0 IRQF 0
IMASK MODE

Write: ACK

Reset: 0 0 0 0 0 0 0 0

$001E

Configuration Register 2
(CONFIG2)(1)

See page 90.

Read: 0
MCLKSEL MCLK1 MCLK0 R

TMBCLK-
SEL

OSCENIN-
STOP

SCIBDSRC
Write:

Reset: 0 0 0 0 0 0 0 1

$001F
Configuration Register 1

(CONFIG1)(1)

See page 91.

Read:
COPRS LVISTOP LVIRSTD LVIPWRD LVI5OR3† SSREC STOP COPD

Write:

Reset: 0 0 0 0 0 0 0 0

1. One-time writable register after each reset, except LVI5OR3 bit. LVI5OR3 bit is only reset via POR (power-on reset).

$0020
TIM1 Status and Control

Register (T1SC)
See page 234.

Read: TOF
TOIE TSTOP

0 0
PS2 PS1 PS0

Write: 0 TRST

Reset: 0 0 1 0 0 0 0 0

$0021
TIM1 Counter

 Register High (T1CNTH)
See page 235.

Read: Bit 15 14 13 12 11 10 9 Bit 8

Write:

Reset: 0 0 0 0 0 0 0 0

$0022
TIM1 Counter

 Register Low (T1CNTL)
See page 235.

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

Write:

Reset: 0 0 0 0 0 0 0 0

$0023
TIM1 Counter Modulo

Register High (T1MODH)
See page 236.

Read:
Bit 15 14 13 12 11 10 9 Bit 8

Write:

Reset: 1 1 1 1 1 1 1 1

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0

= Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 3 of 9)
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Input/Output (I/O) Section
. 

$FF80
FLASH-1 Block Protect
 Register (FL1BPR)(1)

See page 43.

Read:
BPR7 BPR6 BPR5 BPR4 BPR3 BPR2 BPR1 BPR0

Write:

Reset: Unaffected by reset

$FF81
FLASH-2 Block Protect
 Register (FL2BPR)(1)

See page 51.

Read:
BPR7 BPR6 BPR5 BPR4 BPR3 BPR2 BPR1 BPR0

Write:

Reset: Unaffected by reset

1. Non-volatile FLASH register

$FF88
FLASH-1 Control Register

(FL1CR)
See page 42.

Read: 0 0 0 0
HVEN MASS ERASE PGM

Write:

Reset: 0 0 0 0 0 0 0 0

$FFFF
COP Control Register

(COPCTL)
See page 95.

Read: Low byte of reset vector

Write: Writing clears COP counter (any value)

Reset: Unaffected by reset

Table 2-1. Vector Addresses

Vector Priority Vector Address Vector

Lowest
IF24

$FFCC TIM2 Channel 5 Vector (High)

$FFCD TIM2 Channel 5 Vector (Low)

IF23
$FFCE TIM2 Channel 4 Vector (High)

$FFCF TIM2 Channel 4 Vector (Low)

IF22
$FFD0 TIM2 Channel 3 Vector (High)

$FFD1 TIM2 Channel 3 Vector (Low)

IF21
$FFD2 TIM2 Channel 2 Vector (High)

$FFD3 TIM2 Channel 2 Vector (Low)

IF20
↓

IF17

$FFD4
↓

$FFDB
Reserved

IF16
$FFDC Timebase Vector (High)

$FFDD Timebase Vector (Low)

IF15
$FFDE ADC Conversion Complete Vector (High)

$FFDF ADC Conversion Complete Vector (Low)

Continued on next page

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0

= Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 9 of 9)
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FLASH-1 Memory (FLASH-1)
Figure 2-6. FLASH-1 Programming Algorithm Flowchart

SET HVEN BIT

READ THE FLASH BLOCK

WAIT FOR A TIME, tNVS

SET PGM BIT

WAIT FOR A TIME, tPGS

WAIT FOR A TIME, tPROG

CLEAR PGM BIT

CLEAR HVEN BIT

COMPLETED
PROGRAMMING

THIS ROW?

YES

NO

END OF PROGRAMMING

1

2

3

4

5

6

7

8

10

11

12

13

Algorithm for programming
a row (64 bytes) of FLASH memory

PROTECT REGISTER

WRITE ANY DATA TO ANY FLASH
ADDRESS WITHIN THE ROW
ADDRESS RANGE DESIRED

WRITE DATA TO THE FLASH
ADDRESS TO BE PROGRAMMED

WAIT FOR A TIME, tNVH

WAIT FOR A TIME, tRCV

NOTES:

The time between each FLASH address change (step 7 to step 7) or
the time between the last FLASH address programmed to clearing
PGM bit (step 7 to step10) must not exceed the maximum
programming time, tPROG, maximum.

This row program algorithm assumes the row/s to be
programmed are initially erased.
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Memory
E. The time between each FLASH address change (step 7 to step 7), or the time between the last FLASH 
address programmed to clearing the PGM bit (step 7 to step 10) must not exceed the maximum 
programming time, tPROG maximum.

F. Be cautious when programming the FLASH-2 array to ensure that non-FLASH locations are not used 
as the address that is written to when selecting either the desired row address range in step 3 of the 
algorithm or the byte to be programmed in step 7 of the algorithm.

2.7.7  Low-Power Modes

The WAIT and STOP instructions will place the MCU in low power-consumption standby modes.

2.7.7.1  Wait Mode

Putting the MCU into wait mode while the FLASH is in read mode does not affect the operation of the 
FLASH memory directly; however, no memory activity will take place since the CPU is inactive.

The WAIT instruction should not be executed while performing a program or erase operation on the 
FLASH. Wait mode will suspend any FLASH program/erase operations and leave the memory in a 
standby mode.

2.7.7.2  Stop Mode

Putting the MCU into stop mode while the FLASH is in read mode does not affect the operation of the 
FLASH memory directly; however, no memory activity will take place since the CPU is inactive.

The STOP instruction should not be executed while performing a program or erase operation on the 
FLASH. Stop mode will suspend any FLASH program/erase operations and leave the memory in a 
standby mode.

NOTE
Standby mode is the power saving mode of the FLASH module, in which all 
internal control signals to the FLASH are inactive and the current 
consumption of the FLASH is minimum.
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Clock Generator Module (CGM)
if the PLL is off. Therefore, PLLON cannot be cleared when BCS is set, and 
BCS cannot be set when PLLON is clear. If the PLL is off (PLLON = 0), 
selecting CGMVCLK requires two writes to the PLL control register. (See 
4.3.8 Base Clock Selector Circuit.).

VPR1 and VPR0 — VCO Power-of-Two Range Select Bits
These read/write bits control the VCO’s hardware power-of-two range multiplier E that, in conjunction 
with L controls the hardware center-of-range frequency, fVRS. VPR1:VPR0 cannot be written when the 
PLLON bit is set. Reset clears these bits. (See 4.3.3 PLL Circuits, 4.3.6 Programming the PLL, and 
4.5.5 PLL VCO Range Select Register.) 

NOTE
Verify that the value of the VPR1 and VPR0 bits in the PCTL register are 
appropriate for the given reference and VCO clock frequencies before 
enabling the PLL. See 4.3.6 Programming the PLL for detailed instructions 
on selecting the proper value for these control bits.

4.5.2  PLL Bandwidth Control Register 

The PLL bandwidth control register (PBWC):
• Selects automatic or manual (software-controlled) bandwidth control mode
• Indicates when the PLL is locked
• In automatic bandwidth control mode, indicates when the PLL is in acquisition or tracking mode
• In manual operation, forces the PLL into acquisition or tracking mode

AUTO — Automatic Bandwidth Control Bit
This read/write bit selects automatic or manual bandwidth control. When initializing the PLL for manual 
operation (AUTO = 0), clear the ACQ bit before turning on the PLL. Reset clears the AUTO bit.

1 = Automatic bandwidth control
0 = Manual bandwidth control

Table 4-4. VPR1 and VPR0 Programming

VPR1 and VPR0 E
VCO Power-of-Two

Range Multiplier

00 0 1

01 1 2

10 2(1)

1. Do not program E to a value of 3.

4

Address: $0037

Bit 7 6 5 4 3 2 1 Bit 0

Read:
AUTO

LOCK
ACQ

0 0 0 0
R

Write:

Reset: 0 0 0 0 0 0 0 0

= Unimplemented R = Reserved

Figure 4-5. PLL Bandwidth Control Register (PBWC)
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Chapter 5 
Configuration Register (CONFIG)

5.1  Introduction

This section describes the configuration registers, CONFIG1 and CONFIG2. The configuration registers 
enable or disable these options:

• Stop mode recovery time (32 CGMXCLK cycles or 4096 CGMXCLK cycles)
• COP timeout period (262,128 or 8176 CGMXCLK cycles)
• STOP instruction
• Computer operating properly module (COP)
• Low-voltage inhibit (LVI) module control and voltage trip point selection
• Enable/disable the oscillator (OSC) during stop mode
• Enable/disable an extra divide by 128 prescaler in timebase module
• Selectable clockout (MCLK) feature with divide by 1, 2, and 4 of the bus or crystal frequency
• Timebase clock select

5.2  Functional Description

The configuration registers are used in the initialization of various options. The configuration registers can 
be written once after each reset. All of the configuration register bits are cleared during reset. Since the 
various options affect the operation of the microcontroller unit (MCU), it is recommended that these 
registers be written immediately after reset. The configuration registers are located at $001E and $001F 
and may be read at anytime.

NOTE
On a FLASH device, the options except LVI5OR3 are one-time writable by 
the user after each reset. This bit is one-time writable by the user only after 
each POR (power-on reset). The CONFIG registers are not in the FLASH 
memory but are special registers containing one-time writable latches after 
each reset. Upon a reset, the CONFIG registers default to predetermined 
settings as shown in Figure 5-1 and Figure 5-2.
MC68HC908GR60A • MC68HC908GR48A • MC68HC908GR32A Data Sheet, Rev. 5

Freescale Semiconductor 89



Central Processor Unit (CPU)
Figure 7-1. CPU Registers

7.3.1  Accumulator

The accumulator is a general-purpose 8-bit register. The CPU uses the accumulator to hold operands and 
the results of arithmetic/logic operations.

7.3.2  Index Register

The 16-bit index register allows indexed addressing of a 64-Kbyte memory space. H is the upper byte of 
the index register, and X is the lower byte. H:X is the concatenated 16-bit index register.

In the indexed addressing modes, the CPU uses the contents of the index register to determine the 
conditional address of the operand.

The index register can serve also as a temporary data storage location.

Bit 7 6 5 4 3 2 1 Bit 0

Read:

Write:

Reset: Unaffected by reset

Figure 7-2. Accumulator (A)

Bit 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Bit
0

Read:

Write:

Reset: 0 0 0 0 0 0 0 0 X X X X X X X X

X = Indeterminate

Figure 7-3. Index Register (H:X)

ACCUMULATOR (A)

INDEX REGISTER (H:X)

STACK POINTER (SP)

PROGRAM COUNTER (PC)

CONDITION CODE REGISTER (CCR)

CARRY/BORROW FLAG
ZERO FLAG
NEGATIVE FLAG
INTERRUPT MASK
HALF-CARRY FLAG
TWO’S COMPLEMENT OVERFLOW FLAG

V 1 1 H I N Z C

H X

0

0

0

0

7

15

15

15

7 0
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Enhanced Serial Communications Interface (ESCI) Module
13.8.1  ESCI Control Register 1

ESCI control register 1 (SCC1):
• Enables loop mode operation
• Enables the ESCI
• Controls output polarity
• Controls character length
• Controls ESCI wakeup method
• Controls idle character detection
• Enables parity function
• Controls parity type

LOOPS — Loop Mode Select Bit
This read/write bit enables loop mode operation. In loop mode the RxD pin is disconnected from the 
ESCI, and the transmitter output goes into the receiver input. Both the transmitter and the receiver 
must be enabled to use loop mode. Reset clears the LOOPS bit.

1 = Loop mode enabled
0 = Normal operation enabled

ENSCI — Enable ESCI Bit
This read/write bit enables the ESCI and the ESCI baud rate generator. Clearing ENSCI sets the SCTE 
and TC bits in ESCI status register 1 and disables transmitter interrupts. Reset clears the ENSCI bit.

1 = ESCI enabled
0 = ESCI disabled

TXINV — Transmit Inversion Bit
This read/write bit reverses the polarity of transmitted data. Reset clears the TXINV bit.

1 = Transmitter output inverted
0 = Transmitter output not inverted

NOTE
Setting the TXINV bit inverts all transmitted values including idle, break, 
start, and stop bits. 

M — Mode (Character Length) Bit
This read/write bit determines whether ESCI characters are eight or nine bits long (See 
Table 13-5).The ninth bit can serve as a receiver wakeup signal or as a parity bit. Reset clears the M 
bit.

1 = 9-bit ESCI characters
0 = 8-bit ESCI characters

Address: $0013

Bit 7 6 5 4 3 2 1 Bit 0

Read:
LOOPS ENSCI TXINV M WAKE ILTY PEN PTY

Write:

Reset: 0 0 0 0 0 0 0 0

Figure 13-10. ESCI Control Register 1 (SCC1)
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I/O Registers
13.8.5  ESCI Status Register 2

ESCI status register 2 (SCS2) contains flags to signal these conditions:
• Break character detected
• Incoming data

BKF — Break Flag Bit
This clearable, read-only bit is set when the ESCI detects a break character on the RxD pin. In SCS1, 
the FE and SCRF bits are also set. In 9-bit character transmissions, the R8 bit in SCC3 is cleared. BKF 
does not generate a CPU interrupt request. Clear BKF by reading SCS2 with BKF set and then reading 
the SCDR. Once cleared, BKF can become set again only after 1s again appear on the RxD pin 
followed by another break character. Reset clears the BKF bit.

1 = Break character detected
0 = No break character detected

RPF — Reception in Progress Flag Bit
This read-only bit is set when the receiver detects a 0 during the RT1 time period of the start bit search. 
RPF does not generate an interrupt request. RPF is reset after the receiver detects false start bits 
(usually from noise or a baud rate mismatch), or when the receiver detects an idle character. Polling 
RPF before disabling the ESCI module or entering stop mode can show whether a reception is in 
progress.

1 = Reception in progress
0 = No reception in progress

13.8.6  ESCI Data Register

The ESCI data register (SCDR) is the buffer between the internal data bus and the receive and transmit 
shift registers. Reset has no effect on data in the ESCI data register.

R7/T7:R0/T0 — Receive/Transmit Data Bits
Reading address $0018 accesses the read-only received data bits, R7:R0. Writing to address $0018 
writes the data to be transmitted, T7:T0. Reset has no effect on the ESCI data register.

NOTE
Do not use read-modify-write instructions on the ESCI data register.

Address: $0017

Bit 7 6 5 4 3 2 1 Bit 0

Read: 0 0 0 0 0 0 BKF RPF

Write:

Reset: 0 0 0 0 0 0 0 0

= Unimplemented

Figure 13-15. ESCI Status Register 2 (SCS2)

Address: $0018

Bit 7 6 5 4 3 2 1 Bit 0

Read: R7 R6 R5 R4 R3 R2 R1 R0

Write: T7 T6 T5 T4 T3 T2 T1 T0

Reset: Unaffected by reset

Figure 13-16. ESCI Data Register (SCDR)
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Functional Description
17.3.3  Output Compare

With the output compare function, the TIM1 can generate a periodic pulse with a programmable polarity, 
duration, and frequency. When the counter reaches the value in the registers of an output compare 
channel, the TIM1 can set, clear, or toggle the channel pin. Output compares can generate TIM1 CPU 
interrupt requests.

17.3.3.1  Unbuffered Output Compare

Any output compare channel can generate unbuffered output compare pulses as described in 17.3.3 
Output Compare. The pulses are unbuffered because changing the output compare value requires writing 
the new value over the old value currently in the TIM1 channel registers.

An unsynchronized write to the TIM1 channel registers to change an output compare value could cause 
incorrect operation for up to two counter overflow periods. For example, writing a new value before the 
counter reaches the old value but after the counter reaches the new value prevents any compare during 
that counter overflow period. Also, using a TIM1 overflow interrupt routine to write a new, smaller output 
compare value may cause the compare to be missed. The TIM1 may pass the new value before it is 
written.

Use the following methods to synchronize unbuffered changes in the output compare value on channel x:
• When changing to a smaller value, enable channel x output compare interrupts and write the new 

value in the output compare interrupt routine. The output compare interrupt occurs at the end of 
the current output compare pulse. The interrupt routine has until the end of the counter overflow 
period to write the new value. 

• When changing to a larger output compare value, enable TIM1 overflow interrupts and write the 
new value in the TIM1 overflow interrupt routine. The TIM1 overflow interrupt occurs at the end of 
the current counter overflow period. Writing a larger value in an output compare interrupt routine 
(at the end of the current pulse) could cause two output compares to occur in the same counter 
overflow period. 

17.3.3.2  Buffered Output Compare

Channels 0 and 1 can be linked to form a buffered output compare channel whose output appears on the 
T1CH0 pin. The TIM1 channel registers of the linked pair alternately control the output.

Setting the MS0B bit in TIM1 channel 0 status and control register (TSC0) links channel 0 and channel 1. 
The output compare value in the TIM1 channel 0 registers initially controls the output on the T1CH0 pin. 
Writing to the TIM1 channel 1 registers enables the TIM1 channel 1 registers to synchronously control the 
output after the TIM1 overflows. At each subsequent overflow, the TIM1 channel registers (0 or 1) that 
control the output are the ones written to last. T1SC0 controls and monitors the buffered output compare 
function, and TIM1 channel 1 status and control register (T1SC1) is unused. While the MS0B bit is set, 
the channel 1 pin, T1CH1, is available as a general-purpose I/O pin. 

NOTE
In buffered output compare operation, do not write new output compare 
values to the currently active channel registers. User software should track 
the currently active channel to prevent writing a new value to the active 
channel. Writing to the active channel registers is the same as generating 
unbuffered output compares.
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TIM1 During Break Interrupts
If TIM1 functions are not required during wait mode, reduce power consumption by stopping the TIM1 
before executing the WAIT instruction.

17.6  TIM1 During Break Interrupts

A break interrupt stops the TIM1 counter and inhibits input captures.

The system integration module (SIM) controls whether status bits in other modules can be cleared during 
the break state. The BCFE bit in the break flag control register (BFCR) enables software to clear status 
bits during the break state. See Figure 14-21. Break Status Register (BSR).

To allow software to clear status bits during a break interrupt, write a 1 to the BCFE bit. If a status bit is 
cleared during the break state, it remains cleared when the MCU exits the break state.

To protect status bits during the break state, write a 0 to the BCFE bit. With BCFE at 0 (its default state), 
software can read and write I/O registers during the break state without affecting status bits. Some status 
bits have a two-step read/write clearing procedure. If software does the first step on such a bit before the 
break, the bit cannot change during the break state as long as BCFE is at 0. After the break, doing the 
second step clears the status bit.

17.7  Input/Output Signals

Port D shares two of its pins with the TIM1. The two TIM1 channel I/O pins are PTD4/T1CH0 and 
PTD5/T1CH1.

Each channel I/O pin is programmable independently as an input capture pin or an output compare pin. 
PTD4/T1CH0 can be configured as a buffered output compare or buffered PWM pin.

17.8  Input/Output Registers

The following I/O registers control and monitor operation of the TIM:
• TIM1 status and control register (T1SC)
• TIM1 counter registers (T1CNTH:T1CNTL)
• TIM1 counter modulo registers (T1MODH:T1MODL)
• TIM1 channel status and control registers (T1SC0 and T1SC1)
• TIM1 channel registers (T1CH0H:T1CH0L and T1CH1H:T1CH1L)

17.8.1  TIM1 Status and Control Register

The TIM1 status and control register (T1SC) does the following:
• Enables TIM1 overflow interrupts
• Flags TIM1 overflows
• Stops the TIM1 counter
• Resets the TIM1 counter
• Prescales the TIM1 counter clock
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Functional Description
18.3.1  TIM2 Counter Prescaler

The TIM2 clock source can be one of the seven prescaler outputs or the TIM2 clock pin, T2CH0. The 
prescaler generates seven clock rates from the internal bus clock. The prescaler select bits, PS[2:0], in 
the TIM2 status and control register select the TIM2 clock source.

$0457
TIM2 Channel 2 Register High

(T2CH2H)
See page 258.

Read:
Bit 15 14 13 12 11 10 9 Bit 8

Write:

Reset: Indeterminate after reset

$0458
TIM2 Channel 2 Register Low

(T2CH2L)
See page 258.

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

Write:

Reset: Indeterminate after reset

$0459
TIM2 Channel 3 Status and

Control Register (T2SC3)
See page 255.

Read: CH3F
CH3IE

0
MS3A ELS3B ELS3A TOV3 CH3MAX

Write: 0

Reset: 0 0 0 0 0 0 0 0

$045A
TIM2 Channel 3 Register High

(T2CH3H)
See page 258.

Read:
Bit 15 14 13 12 11 10 9 Bit 8

Write:

Reset: Indeterminate after reset

$045B
TIM2 Channel 3 Register Low

(T2CH3L)
See page 258.

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

Write:

Reset: Indeterminate after reset

$045C
TIM2 Channel 4 Status and

Control Register (T2SC4)
See page 255.

Read: CH4F
CH4IE MS4B MS4A ELS4B ELS4A TOV4 CH4MAX

Write: 0

Reset: 0 0 0 0 0 0 0 0

$045D
TIM2 Channel 4 Register High

(T2CH4H)
See page 258.

Read:
Bit 15 14 13 12 11 10 9 Bit 8

Write:

Reset: Indeterminate after reset

$045E
TIM2 Channel 4 Register Low

(T2CH4L)
See page 258.

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

Write:

Reset: Indeterminate after reset

$045F
TIM2 Channel 5 Status and

Control Register (T2SC5)
See page 255.

Read: CH5F
CH5IE

0
MS5A ELS5B ELS5A TOV5 CH5MAX

Write: 0

Reset: 0 0 0 0 0 0 0 0

$0460
TIM2 Channel 5 Register High

(T2CH5H)
See page 258.

Read:
Bit 15 14 13 12 11 10 9 Bit 8

Write:

Reset: Indeterminate after reset

$0461
TIM2 Channel 5 Register Low

(T2CH5L)
See page 258.

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

Write:

Reset: Indeterminate after reset

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0

= Unimplemented

Figure 18-3. TIM2 I/O Register Summary (Sheet 2 of 2)
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Interrupts
Setting the channel x maximum duty cycle bit (CHxMAX) and setting the TOVx bit generates a 100% duty 
cycle output. (See 18.8.4 TIM2 Channel Status and Control Registers.)

18.4  Interrupts

The following TIM2 sources can generate interrupt requests:
• TIM2 overflow flag (TOF) — The TOF bit is set when the TIM2 counter reaches the modulo value 

programmed in the TIM2 counter modulo registers. The TIM2 overflow interrupt enable bit, TOIE, 
enables TIM2 overflow interrupt requests. TOF and TOIE are in the TIM2 status and control 
register.

• TIM2 channel flags (CH5F:CH0F) — The CHxF bit is set when an input capture or output compare 
occurs on channel x. Channel x TIM2 CPU interrupt requests are controlled by the channel x 
interrupt enable bit, CHxIE. 

18.5  Low-Power Modes

The WAIT and STOP instructions put the MCU in low-power standby modes.

18.5.1  Wait Mode

The TIM2 remains active after the execution of a WAIT instruction. In wait mode, the TIM2 registers are 
not accessible by the CPU. Any enabled CPU interrupt request from the TIM2 can bring the MCU out of 
wait mode.

If TIM2 functions are not required during wait mode, reduce power consumption by stopping the TIM2 
before executing the WAIT instruction.

18.5.2  Stop Mode

The TIM2 is inactive after the execution of a STOP instruction. The STOP instruction does not affect 
register conditions or the state of the TIM2 counter. TIM2 operation resumes when the MCU exits stop 
mode.

18.6  TIM2 During Break Interrupts

A break interrupt stops the TIM2 counter and inhibits input captures.

The system integration module (SIM) controls whether status bits in other modules can be cleared during 
the break state. The BCFE bit in the SIM break flag control register (SBFCR) enables software to clear 
status bits during the break state. (See 14.7.3 Break Flag Control Register.)

To allow software to clear status bits during a break interrupt, write a 1 to the BCFE bit. If a status bit is 
cleared during the break state, it remains cleared when the MCU exits the break state.

To protect status bits during the break state, write a 0 to the BCFE bit. With BCFE at 0 (its default state), 
software can read and write I/O registers during the break state without affecting status bits. Some status 
bits have a 2-step read/write clearing procedure. If software does the first step on such a bit before the 
break, the bit cannot change during the break state as long as BCFE is at 0. After the break, doing the 
second step clears the status bit.
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3.3-Volt SPI Characteristics
20.13  3.3-Volt SPI Characteristics

Diagram
Number(1)

1. Numbers refer to dimensions in Figure 20-2 and Figure 20-3.

Characteristic(2)

2. All timing is shown with respect to 20% VDD and 70% VDD, unless noted; 100 pF load on all SPI pins.

Symbol Min Max Unit

Operating frequency
Master
Slave

fOP(M)

fOP(S)

fOP/128
DC

fOP/2
fOP

MHz
MHz

1
Cycle time

Master
Slave

tCYC(M)

tCYC(S)

2
1

128
—

tcyc

tcyc

2 Enable lead time tLead(S) 1 — tcyc

3 Enable lag time tLag(S) 1 — tcyc

4
Clock (SPSCK) high time

Master
Slave

tSCKH(M)
tSCKH(S)

tcyc –35
1/2 tcyc –35

64 tcyc
—

ns
ns

5
Clock (SPSCK) low time

Master
Slave

tSCKL(M)
tSCKL(S)

tcyc –35
1/2 tcyc –35

64 tcyc
—

ns
ns

6
Data setup time (inputs)

Master
Slave

tSU(M)
tSU(S)

40
40

—
—

ns
ns

7
Data hold time (inputs)

Master
Slave

tH(M)
tH(S)

40
40

—
—

ns
ns

8
Access time, slave(3)

CPHA = 0
CPHA = 1 

3. Time to data active from high-impedance state

tA(CP0)

tA(CP1)

0
0

50
50

ns
ns

9 Disable time, slave(4)

4. Hold time to high-impedance state

tDIS(S) — 50 ns

10
Data valid time, after enable edge

Master

Slave(5)

5. With 100 pF on all SPI pins

tV(M)
tV(S)

—
—

60
60

ns
ns

11
Data hold time, outputs, after enable edge

Master
Slave

tHO(M)
tHO(S)

0
0

—
—

ns
ns
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$0000
↓

$003F

I/O REGISTERS
64 BYTES

$FE04 INTERRUPT STATUS REGISTER 1 (INT1)

$FE05 INTERRUPT STATUS REGISTER 2 (INT2)

$FE06 INTERRUPT STATUS REGISTER 3 (INT3)

$0040
↓

$043F

RAM-1
1024 BYTES

$FE07 INTERRUPT STATUS REGISTER 4 (INT4) 

$FE08 UNIMPLEMENTED

$FE09 BREAK ADDRESS REGISTER HIGH (BRKH)

$0440
↓

$0461

I/O REGISTERS 
34 BYTES 

$FE0A BREAK ADDRESS REGISTER LOW (BRKL)

$FE0B BREAK STATUS AND CONTROL REGISTER (BRKSCR)

$FE0C LVI STATUS REGISTER (LVISR)

$0462
↓

$057F
RESERVED

$FE0D UNIMPLEMENTED

$FE0E FLASH-1 TEST CONTROL REGISTER (FLTCR1)

$FE0F UNIMPLEMENTED

$0580
↓

$077F

RAM-2 
512 BYTES 

$FE10
↓

$FE1F

UNIMPLEMENTED
16 BYTES

RESERVED FOR COMPATIBILITY WITH MONITOR CODE
FOR A-FAMILY PART

$0780
↓

$1DFF
RESERVED

$FE20
↓

$FF7F

MONITOR ROM
352 BYTES

$1E00
↓

$1E0F

MONITOR ROM
16 BYTES

$FF80 FLASH-1 BLOCK PROTECT REGISTER (FL1BPR) 

$FF81
↓

$FF87
RESERVED

$1E10
↓

$7FFF
RESERVED $FF88 FLASH-1 CONTROL REGISTER (FL1CR) 

$FF89
↓

$FFCB
RESERVED 

$8000
↓

$FDFF

FLASH-1
32,256 BYTES 

$FFCC
↓

$FFFF(1)

FLASH-1 VECTORS 
52 BYTES 

$FE00 SIM BREAK STATUS REGISTER (BSR)

$FE01 SIM RESET STATUS REGISTER (SRSR)

$FE02 RESERVED

$FE03 SIM BREAK FLAG CONTROL REGISTER (7BFCR) 1. $FFF6–$FFFD used for eight security bytes

Figure B-2. MC68HC908GR32A Memory Map
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