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Memory Map
Input/Output (I/O) Section

 

$001E
IRQ Status and Control

Register
(INTSCR)

Read: 0 0 0 0 IRQF 0
IMASK MODE

Write: ACK

Reset: 0 0 0 0 0 0 0 0

$001F
Configuration Register 1

(CONFIG1)†

Read:
COPRS LVISTOP LVIRSTD LVIPWRD

0
SSREC STOP COPD

Write:

Reset: 0 0 0 0†† 0 0 0 0

† One-time writable register after each reset.
†† Reset by POR only.

$0020
Timer 1 Status and Control

Register
(T1SC)

Read: TOF
TOIE TSTOP

0 0
PS2 PS1 PS0

Write: 0 TRST

Reset: 0 0 1 0 0 0 0 0

$0021
Timer 1 Counter

Register High
(T1CNTH)

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

Write:

Reset: 0 0 0 0 0 0 0 0

$0022
Timer 1 Counter

Register Low
(T1CNTL)

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

Write:

Reset: 0 0 0 0 0 0 0 0

$0023
Timer 1 Counter Modulo

Register High
(T1MODH)

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

Write:

Reset: 1 1 1 1 1 1 1 1

$0024
Timer 1 Counter Modulo

Register Low
(T1MODL)

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

Write:

Reset: 1 1 1 1 1 1 1 1

$0025
Timer 1 Channel 0 Status

and Control Register
(T1SC0)

Read: CH0F
CH0IE MS0B MS0A ELS0B ELS0A TOV0 CH0MAX

Write: 0

Reset: 0 0 0 0 0 0 0 0

$0026
Timer 1 Channel 0

Register High
(T1CH0H)

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

Write:

Reset: X X X X X X X X

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

U = Unaffected X = Indeterminate = Unimplemented R = Reserved

Figure 2-2. Control, Status, and Data Registers (Sheet 4 of 13)
MC68HC908LJ24/LK24 — Rev. 2.1 Data Sheet
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Central Processor Unit (CPU)
CPU During Break Interrupts

 

6.6.2  Stop Mode

The STOP instruction:

• Clears the interrupt mask (I bit) in the condition code register, 
enabling external interrupts. After exit from stop mode by external 
interrupt, the I bit remains clear. After exit by reset, the I bit is set.

• Disables the CPU clock.

After exiting stop mode, the CPU clock begins running after the oscillator 
stabilization delay.

6.7  CPU During Break Interrupts

If the break module is enabled, a break interrupt causes the CPU to 
execute the software interrupt instruction (SWI) at the completion of the 
current CPU instruction. (See Section 23. Break Module (BRK).) The 
program counter vectors to $FFFC–$FFFD ($FEFC–$FEFD in monitor 
mode).

A return-from-interrupt instruction (RTI) in the break routine ends the 
break interrupt and returns the MCU to normal operation if the break 
interrupt has been deasserted.

6.8  Instruction Set Summary

Table 6-1 provides a summary of the M68HC08 instruction set.

6.9  Opcode Map

The opcode map is provided in Table 6-2.
MC68HC908LJ24/LK24 — Rev. 2.1 Data Sheet
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Table 6-2. Opcode Map
Register/Memory

IX2 SP2 IX1 SP1 IX

D 9ED E 9EE F
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4 SP2
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2 IX1
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SUB

3 SP1
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4
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4 SP2
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3 SP1
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BIT
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BIT

4 SP2

3
BIT

2 IX1
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BIT

3 SP1
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BIT
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4 SP2
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STA
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Bit Manipulation Branch Read-Modify-Write Control
DIR DIR REL DIR INH INH IX1 SP1 IX INH INH IMM DIR EXT

0 1 2 3 4 5 6 9E6 7 8 9 A B C

0
5

BRSET0
3 DIR

4
BSET0

2 DIR

3
BRA

2 REL

4
NEG

2 DIR

1
NEGA

1 INH

1
NEGX

1 INH

4
NEG

2 IX1

5
NEG

3 SP1

3
NEG

1 IX

7
RTI

1 INH

3
BGE

2 REL

2
SUB

2 IMM

3
SUB

2 DIR

4
SUB

3 EXT 3

1
5

BRCLR0
3 DIR

4
BCLR0

2 DIR

3
BRN

2 REL

5
CBEQ

3 DIR

4
CBEQA
3 IMM

4
CBEQX
3 IMM

5
CBEQ

3 IX1+

6
CBEQ

4 SP1

4
CBEQ

2 IX+

4
RTS

1 INH

3
BLT

2 REL

2
CMP

2 IMM

3
CMP

2 DIR

4
CMP

3 EXT 3

2
5

BRSET1
3 DIR

4
BSET1

2 DIR

3
BHI

2 REL

5
MUL

1 INH

7
DIV

1 INH

3
NSA
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2
DAA

1 INH

3
BGT

2 REL

2
SBC

2 IMM

3
SBC

2 DIR

4
SBC

3 EXT 3

3
5

BRCLR1
3 DIR

4
BCLR1

2 DIR

3
BLS

2 REL

4
COM

2 DIR

1
COMA

1 INH

1
COMX

1 INH

4
COM

2 IX1

5
COM

3 SP1

3
COM

1 IX

9
SWI

1 INH

3
BLE

2 REL

2
CPX

2 IMM

3
CPX

2 DIR

4
CPX

3 EXT 3

4
5

BRSET2
3 DIR

4
BSET2

2 DIR

3
BCC

2 REL

4
LSR

2 DIR

1
LSRA

1 INH

1
LSRX

1 INH

4
LSR

2 IX1

5
LSR

3 SP1

3
LSR

1 IX

2
TAP

1 INH

2
TXS

1 INH

2
AND

2 IMM

3
AND

2 DIR

4
AND

3 EXT 3

5
5

BRCLR2
3 DIR

4
BCLR2

2 DIR

3
BCS

2 REL

4
STHX

2 DIR

3
LDHX

3 IMM

4
LDHX

2 DIR

3
CPHX

3 IMM

4
CPHX

2 DIR

1
TPA

1 INH

2
TSX

1 INH

2
BIT

2 IMM

3
BIT

2 DIR

4
BIT

3 EXT 3

6
5

BRSET3
3 DIR

4
BSET3

2 DIR

3
BNE

2 REL

4
ROR

2 DIR

1
RORA

1 INH

1
RORX

1 INH

4
ROR

2 IX1

5
ROR

3 SP1

3
ROR

1 IX

2
PULA

1 INH

2
LDA

2 IMM

3
LDA

2 DIR

4
LDA

3 EXT 3

7
5

BRCLR3
3 DIR

4
BCLR3

2 DIR

3
BEQ

2 REL

4
ASR

2 DIR

1
ASRA

1 INH

1
ASRX

1 INH

4
ASR

2 IX1

5
ASR

3 SP1

3
ASR

1 IX

2
PSHA

1 INH

1
TAX

1 INH

2
AIS

2 IMM

3
STA

2 DIR

4
STA

3 EXT 3

8
5

BRSET4
3 DIR

4
BSET4

2 DIR

3
BHCC

2 REL

4
LSL

2 DIR

1
LSLA

1 INH

1
LSLX

1 INH

4
LSL

2 IX1

5
LSL

3 SP1

3
LSL

1 IX

2
PULX

1 INH

1
CLC

1 INH

2
EOR

2 IMM

3
EOR

2 DIR

4
EOR

3 EXT 3

9
5

BRCLR4
3 DIR

4
BCLR4

2 DIR

3
BHCS

2 REL

4
ROL

2 DIR

1
ROLA

1 INH

1
ROLX

1 INH

4
ROL

2 IX1

5
ROL

3 SP1

3
ROL

1 IX

2
PSHX
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1
SEC

1 INH

2
ADC

2 IMM

3
ADC

2 DIR

4
ADC

3 EXT 3

A
5

BRSET5
3 DIR

4
BSET5

2 DIR

3
BPL

2 REL

4
DEC

2 DIR

1
DECA
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1
DECX
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DEC
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5
DEC
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CLI
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B
5
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4
BCLR5
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3
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3 DIR

3
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3
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5
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3 IX1

6
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4 SP1

4
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2
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2
SEI
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2
ADD

2 IMM

3
ADD

2 DIR

4
ADD

3 EXT 3

C
5

BRSET6
3 DIR

4
BSET6

2 DIR

3
BMC

2 REL

4
INC

2 DIR

1
INCA

1 INH

1
INCX

1 INH

4
INC

2 IX1

5
INC

3 SP1

3
INC

1 IX

1
CLRH

1 INH

1
RSP
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2
JMP

2 DIR

3
JMP

3 EXT 3

D
5

BRCLR6
3 DIR

4
BCLR6

2 DIR

3
BMS

2 REL

3
TST

2 DIR

1
TSTA

1 INH

1
TSTX

1 INH

3
TST

2 IX1

4
TST

3 SP1

2
TST

1 IX

1
NOP
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4
BSR

2 REL

4
JSR

2 DIR

5
JSR

3 EXT 3

E
5

BRSET7
3 DIR

4
BSET7

2 DIR

3
BIL

2 REL

5
MOV

3 DD

4
MOV

2 DIX+

4
MOV

3 IMD

4
MOV

2 IX+D

1
STOP

1 INH *
2

LDX
2 IMM

3
LDX

2 DIR

4
LDX

3 EXT 3

F
5

BRCLR7
3 DIR

4
BCLR7

2 DIR

3
BIH

2 REL

3
CLR

2 DIR

1
CLRA

1 INH

1
CLRX

1 INH

3
CLR

2 IX1

4
CLR

3 SP1

2
CLR

1 IX

1
WAIT

1 INH

1
TXA

1 INH

2
AIX

2 IMM

3
STX

2 DIR

4
STX

3 EXT 3

INH Inherent REL Relative SP1 Stack Pointer, 8-Bit Offset
IMM Immediate IX Indexed, No Offset SP2 Stack Pointer, 16-Bit Offset
DIR Direct IX1 Indexed, 8-Bit Offset IX+ Indexed, No Offset with 
EXT Extended IX2 Indexed, 16-Bit Offset Post Increment
DD Direct-Direct IMD Immediate-Direct IX1+ Indexed, 1-Byte Offset with 
IX+D Indexed-Direct DIX+ Direct-Indexed Post Increment
*Pre-byte for stack pointer indexed instructions

0 H

Low Byte of Opcode in Hexadecimal 0
5

BRSET0
3 DIR

C
O
N
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MSB
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Clock Generator Module (CGM)
8.4.7  Special Programming Exceptions

The programming method described in 8.4.6 Programming the PLL 
does not account for three possible exceptions. A value of 0 for R, N, or 
L is meaningless when used in the equations given. To account for these 
exceptions:

• A 0 value for R or N is interpreted exactly the same as a value of 1. 

• A 0 value for L disables the PLL and prevents its selection as the 
source for the base clock.

(See 8.4.8 Base Clock Selector Circuit.)

8.4.8  Base Clock Selector Circuit

This circuit is used to select either the oscillator clock, CGMXCLK, or the 
divided VCO clock, CGMPCLK, as the source of the base clock, 
CGMOUT. The two input clocks go through a transition control circuit 
that waits up to three CGMXCLK cycles and three CGMPCLK cycles to 
change from one clock source to the other. During this time, CGMOUT 
is held in stasis. The output of the transition control circuit is then divided 
by two to correct the duty cycle. Therefore, the bus clock frequency, 
which is one-half of CGMOUT, is one-fourth the frequency of the 
selected clock (CGMXCLK or CGMPCLK).

For the CGMXCLK, the divide-by-2 can be by-passed by setting the 
DIV2CLK bit in the CONFIG2 register. Therefore, the bus clock 
frequency can be one-half of CGMXCLK.

The BCS bit in the PLL control register (PCTL) selects which clock drives 
CGMOUT. The divided VCO clock cannot be selected as the base clock 
source if the PLL is not turned on. The PLL cannot be turned off if the 
divided VCO clock is selected. The PLL cannot be turned on or off 
simultaneously with the selection or deselection of the divided VCO 
clock. The divided VCO clock also cannot be selected as the base clock 
source if the factor L is programmed to a 0. This value would set up a 
condition inconsistent with the operation of the PLL, so that the PLL 
would be disabled and the oscillator clock would be forced as the source 
of the base clock.
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Introduction

 

Figure 9-1. SIM Block Diagram
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Table 9-1. Signal Name Conventions

Signal Name Description

ICLK Internal RC oscillator clock

CGMXCLK Buffered version of OSC1 from the oscillator module

 CGMPCLK The divided PLL output

CGMOUT
PLL-based or oscillator-based clock output from CGM module 
(Bus clock = CGMOUT ÷ 2)

IAB Internal address bus

IDB Internal data bus

PORRST Signal from the power-on reset module to the SIM

IRST Internal reset signal

R/W Read/write signal
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System Integration Module (SIM)
9.6  Exception Control

Normal, sequential program execution can be changed in three different 
ways:

• Interrupts:

– Maskable hardware CPU interrupts

– Non-maskable software interrupt instruction (SWI)

• Reset

• Break interrupts

9.6.1  Interrupts

At the beginning of an interrupt, the CPU saves the CPU register 
contents on the stack and sets the interrupt mask (I bit) to prevent 
additional interrupts. At the end of an interrupt, the RTI instruction 
recovers the CPU register contents from the stack so that normal 
processing can resume. Figure 9-8 shows interrupt entry timing, and 
Figure 9-9 shows interrupt recovery timing.

Figure 9-8. Interrupt Entry Timing

Figure 9-9. Interrupt Recovery Timing
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System Integration Module (SIM)
Low-Power Modes

 

9.7  Low-Power Modes

Executing the WAIT or STOP instruction puts the MCU in a low power-
consumption mode for standby situations. The 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 interrupts to occur.

9.7.1  Wait Mode

In wait mode, the CPU clocks are inactive while the peripheral clocks 
continue to run. Figure 9-15 shows the timing for wait mode entry.

A module that is active during wait mode can wake up the CPU with an 
interrupt if the interrupt is enabled. Stacking for the interrupt begins one 
cycle after the WAIT instruction during which the interrupt occurred. In 
wait mode, the CPU clocks are inactive. Refer to the wait mode 
subsection of each module to see if the module is active or inactive in 
wait mode. Some modules can be programmed to be active in wait 
mode.

Wait mode also can be exited by a reset or break. A break interrupt 
during wait mode sets the SIM break stop/wait bit, SBSW, in the SIM 
break status register (SBSR). If the COP disable bit, COPD, in the mask 
option register is logic 0, then the computer operating properly module 
(COP) is enabled and remains active in wait mode.

Figure 9-15. Wait Mode Entry Timing

Figure 9-16 and Figure 9-17 show the timing for WAIT recovery.

WAIT ADDR + 1 SAME SAMEIAB

IDB PREVIOUS DATA NEXT OPCODE SAME

WAIT ADDR

SAME

R/W

 

NOTE: Previous data can be operand data or the WAIT opcode, depending on the 
last instruction.
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Infrared Serial Communications Interface Module (IRSCI)
SCI Functional Description

 

NOTE: When queueing an idle character, return the TE bit to logic 1 before the 
stop bit of the current character shifts out to the TxD pin. Setting TE after 
the stop bit appears on TxD causes data previously written to the SCDR 
to be lost.

Toggle the TE bit for a queued idle character when the SCTE bit 
becomes set and just before writing the next byte to the SCDR.

13.7.2.5  Transmitter Interrupts

The following conditions can generate CPU interrupt requests from the 
SCI transmitter:

• SCI transmitter empty (SCTE) — The SCTE bit in SCS1 indicates 
that the SCDR has transferred a character to the transmit shift 
register. SCTE can generate a transmitter CPU interrupt request. 
Setting the SCI transmit interrupt enable bit, SCTIE, in SCC2 
enables the SCTE bit to generate transmitter CPU interrupt 
requests.

• Transmission complete (TC) — The TC bit in SCS1 indicates that 
the transmit shift register and the SCDR are empty and that no 
break or idle character has been generated. The transmission 
complete interrupt enable bit, TCIE, in SCC2 enables the TC bit to 
generate transmitter CPU interrupt requests.

13.7.3  Receiver

Figure 13-8 shows the structure of the SCI receiver.

13.7.3.1  Character Length

The receiver can accommodate either 8-bit or 9-bit data. The state of the 
M bit in SCI control register 1 (SCC1) determines character length. 
When receiving 9-bit data, bit R8 in SCI control register 2 (SCC2) is the 
ninth bit (bit 8). When receiving 8-bit data, bit R8 is a copy of the eighth 
bit (bit 7).
MC68HC908LJ24/LK24 — Rev. 2.1 Data Sheet

Freescale Semiconductor Infrared Serial Communications Interface Module (IRSCI) 257



 
Serial Peripheral Interface Module (SPI)
14.6.3  Transmission Format When CPHA = 1

Figure 14-6 shows an SPI transmission in which CPHA is logic 1. The 
figure should not be used as a replacement for data sheet parametric 
information. Two waveforms are shown for SPSCK: one for CPOL = 0 
and another for CPOL = 1. The diagram may be interpreted as a master 
or slave timing diagram since the serial clock (SPSCK), master in/slave 
out (MISO), and master out/slave in (MOSI) pins are directly connected 
between the master and the slave. The MISO signal is the output from 
the slave, and the MOSI signal is the output from the master. The SS line 
is the slave select input to the slave. The slave SPI drives its MISO 
output only when its slave select input (SS) is at logic 0, so that only the 
selected slave drives to the master. The SS pin of the master is not 
shown but is assumed to be inactive. The SS pin of the master must be 
high or must be reconfigured as general-purpose I/O not affecting the 
SPI. (See 14.8.2 Mode Fault Error.) When CPHA = 1, the master 
begins driving its MOSI pin on the first SPSCK edge. Therefore, the 
slave uses the first SPSCK edge as a start transmission signal. The SS 
pin can remain low between transmissions. This format may be 
preferable in systems having only one master and only one slave driving 
the MISO data line.

Figure 14-6. Transmission Format (CPHA = 1)

BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 LSBMSB

BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 LSBMSB

1 2 3 4 5 6 7 8SPSCK CYCLE #
FOR REFERENCE

SPSCK; CPOL = 0

SPSCK; CPOL =1

MOSI
FROM MASTER

MISO
FROM SLAVE

SS; TO SLAVE

CAPTURE STROBE
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Serial Peripheral Interface Module (SPI)
For an idle master or idle slave that has no data loaded into its transmit 
buffer, the SPTE is set again no more than two bus cycles after the 
transmit buffer empties into the shift register. This allows the user to 
queue up a 16-bit value to send. For an already active slave, the load of 
the shift register cannot occur until the transmission is completed. This 
implies that a back-to-back write to the transmit data register is not 
possible. The SPTE indicates when the next write can occur.

14.8  Error Conditions

The following flags signal SPI error conditions:

• Overflow (OVRF) — Failing to read the SPI data register before 
the next full byte enters the shift register sets the OVRF bit. The 
new byte does not transfer to the receive data register, and the 
unread byte still can be read. OVRF is in the SPI status and control 
register.

• Mode fault error (MODF) — The MODF bit indicates that the 
voltage on the slave select pin (SS) is inconsistent with the mode 
of the SPI. MODF is in the SPI status and control register.

14.8.1  Overflow Error

The overflow flag (OVRF) becomes set if the receive data register still 
has unread data from a previous transmission when the capture strobe 
of bit 1 of the next transmission occurs. The bit 1 capture strobe occurs 
in the middle of SPSCK cycle 7. (See Figure 14-4 and Figure 14-6.) If 
an overflow occurs, all data received after the overflow and before the 
OVRF bit is cleared does not transfer to the receive data register and 
does not set the SPI receiver full bit (SPRF). The unread data that 
transferred to the receive data register before the overflow occurred can 
still be read. Therefore, an overflow error always indicates the loss of 
data. Clear the overflow flag by reading the SPI status and control 
register and then reading the SPI data register.

OVRF generates a receiver/error CPU interrupt request if the error 
interrupt enable bit (ERRIE) is also set. The SPRF, MODF, and OVRF 
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Serial Peripheral Interface Module (SPI)
I/O Registers

 

14.14.3  SPI Data Register

The SPI data register consists of the read-only receive data register and 
the write-only transmit data register. Writing to the SPI data register 
writes data into the transmit data register. Reading the SPI data register 
reads data from the receive data register. The transmit data and receive 
data registers are separate registers that can contain different values. 
(See Figure 14-2.)

R7–R0/T7–T0 — Receive/Transmit Data Bits

NOTE: Do not use read-modify-write instructions on the SPI data register since 
the register read is not the same as the register written.

Address: $0012

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 14-15. SPI Data Register (SPDR)
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Analog-to-Digital Converter (ADC)
logic and can be used as general-purpose I/O pins. Writes to the port 
data register or data direction register will not have any affect on the port 
pin that is selected by the ADC. Read of a port pin which is in use by the 
ADC will return the pin condition if the corresponding DDR bit is at 
logic 0. If the DDR bit is at logic 1, the value in the port data latch is read.

Figure 16-2. ADC Block Diagram
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Analog-to-Digital Converter (ADC)
16.8.3  ADC Clock Control Register

The ADC clock control register (ADCLK) selects the clock frequency for 
the ADC.

ADIV[2:0] — ADC Clock Prescaler Bits

ADIV2, ADIV1, and ADIV0 form a 3-bit field which selects the divide 
ratio used by the ADC to generate the internal ADC clock.
Table 16-2 shows the available clock configurations. The ADC clock 
should be set to between 32kHz and 2MHz.

ADICLK — ADC Input Clock Select Bit

ADICLK selects either bus clock or CGMXCLK as the input clock 
source to generate the internal ADC clock. Reset selects CGMXCLK 
as the ADC clock source.

Address: $003F

Read:
ADIV2 ADIV1 ADIV0 ADICLK MODE1 MODE0

0 0

Write: R

Reset: 0 0 0 0 0 1 0 0

= Unimplemented R = Reserved

Figure 16-9. ADC Clock Control Register (ADCLK)

Table 16-2. ADC Clock Divide Ratio

ADIV2 ADIV1 ADIV0 ADC Clock Rate

0 0 0 ADC input clock ÷ 1

0 0 1 ADC input clock ÷ 2

0 1 0 ADC input clock ÷ 4

0 1 1 ADC input clock ÷ 8 

1 X X ADC input clock ÷ 16

X = don’t care
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Input/Output (I/O) Ports
Port F

 

When DDRFx is a logic 1, reading address $000A reads the PTFx data 
latch. When DDRFx is a logic 0, reading address $000A reads the 
voltage level on the pin. The data latch can always be written, regardless 
of the state of its data direction bit.

Table 18-7 summarizes the operation of the port F pins.

18.8.3  Port F LED Control Register (LEDF)

Port-F LED control register (LEDF) controls the direct LED drive 
capability on PTF7–PTF0 pins. Each bit is individually configurable and 
requires that the data direction register, DDRF, bit be configured as an 
output.

LEDF[7:0] — Port F LED Drive Enable Bits

These read/write bits are software programmable to enable the direct 
LED drive on an output port pin.

1 = Corresponding port F pin is configured for direct LED drive,
with 15mA current sinking capability

0 = Corresponding port F pin is configured for standard drive

Table 18-7. Port F Pin Functions

DDRF
Bit PTF Bit I/O Pin Mode

Accesses to DDRF Accesses to PTF

Read/Write Read Write

0 X(1)

Notes:
1.  X = don’t care; except.

Input, Hi-Z(2)

2.  Hi-Z = high impedance.

DDRF[7:0] Pin PTF[7:0](3)

3.  Writing affects data register, but does not affect input.

1 X Output DDRF[7:0] PTF[7:0] PTF[7:0]

Address: $000F

Bit 7 6 5 4 3 2 1 Bit 0

Read:
LEDF7 LEDF6 LEDF5 LEDF4 LEDF3 LEDF2 LEDF1 LEDF0

Write:

Reset: 0 0 0 0 0 0 0 0

Figure 18-23. Port F LED Control Register (LEDF)
MC68HC908LJ24/LK24 — Rev. 2.1 Data Sheet

Freescale Semiconductor Input/Output (I/O) Ports 399



 
External Interrupt (IRQ)
19.4.1  IRQ Pin

A logic 0 on the IRQ pin can latch an interrupt request into the IRQ latch. 
A vector fetch, software clear, or reset clears the IRQ latch.

If the MODE bit is set, the IRQ pin is both falling-edge-sensitive and low-
level-sensitive. With MODE set, both of the following actions must occur 
to clear IRQ:

• Vector fetch or software clear — A vector fetch generates an 
interrupt acknowledge signal to clear the latch. Software may 
generate the interrupt acknowledge signal by writing a logic 1 to 
the ACK bit in the interrupt status and control register (INTSCR). 
The ACK bit is useful in applications that poll the IRQ pin and 
require software to clear the IRQ latch. Writing to the ACK bit prior 
to leaving an interrupt service routine can also prevent spurious 
interrupts due to noise. Setting ACK does not affect subsequent 
transitions on the IRQ pin. A falling edge that occurs after writing 
to the ACK bit latches another interrupt request. If the IRQ mask 
bit, IMASK, is clear, the CPU loads the program counter with the 
vector address at locations $FFFA and $FFFB.

• Return of the IRQ pin to logic 1 — As long as the IRQ pin is at 
logic 0, IRQ remains active.

The vector fetch or software clear and the return of the IRQ pin to logic 1 
may occur in any order. The interrupt request remains pending as long 
as the IRQ pin is at logic 0. A reset will clear the latch and the MODE 
control bit, thereby clearing the interrupt even if the pin stays low.

If the MODE bit is clear, the IRQ pin is falling-edge-sensitive only. With 
MODE clear, a vector fetch or software clear immediately clears the IRQ 
latch.

The IRQF bit in the INTSCR register can be used to check for pending 
interrupts. The IRQF bit is not affected by the IMASK bit, which makes it 
useful in applications where polling is preferred.

Use the BIH of BIL instruction to read the logic level on the IRQ pin.

NOTE: When using the level-sensitive interrupt trigger, avoid false interrupts by 
masking interrupt requests in the interrupt routine.
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External Interrupt (IRQ)
IRQ Module During Break Interrupts

 

19.5  IRQ Module During Break Interrupts

The system integration module (SIM) controls whether the IRQ latch can 
be cleared during the break state. The BCFE bit in the break flag control 
register (BFCR) enables software to clear the latches during the break 
state. (See Section 23. Break Module (BRK).)

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

To protect the latches during the break state, write a logic 0 to the BCFE 
bit. With BCFE at logic 0 (its default state), writing to the ACK bit in the 
IRQ status and control register during the break state has no effect on 
the IRQ latch.

19.6  IRQ Status and Control Register (INTSCR)

The IRQ status and control register (INTSCR) controls and monitors 
operation of the IRQ module. The INTSCR has the following functions:

• Shows the state of the IRQ flag

• Clears the IRQ latch

• Masks IRQ and interrupt request

• Controls triggering sensitivity of the IRQ interrupt pin
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Section 21.  Computer Operating Properly (COP)
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21.2  Introduction

The computer operating properly (COP) module contains a free-running 
counter that generates a reset if allowed to overflow. The COP module 
helps software recover from runaway code. Prevent a COP reset by 
clearing the COP counter periodically. The COP module can be disabled 
through the COPD bit in the configuration register 1 (CONFIG1).
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24.9  3.3V Control Timing

24.10  5V Oscillator Characteristics

Table 24-7. 3.3V Control Timing

Characteristic(1)

Notes:
1. VSS = 0 Vdc; timing shown with respect to 20% VDD and 70% VDD, unless otherwise noted.

Symbol Min Max Unit

Internal operating frequency(2)

2. Some modules may require a minimum frequency greater than dc for proper operation; see appropriate table for this
information.

fOP — 4 MHz

RST input pulse width low(3)

3. Minimum pulse width reset is guaranteed to be recognized. It is possible for a smaller pulse width to cause a reset.

tIRL 1.5 — µs

Table 24-8. 5V Oscillator Specifications

Characteristic Symbol Min Typ Max Unit

Internal oscillator clock frequency fICLK 50k(1)

Notes:
1. Typical value reflect average measurements at midpoint of voltage range, 25 ×C only. See Figure 24-1 for plot.

Hz

External reference clock to OSC1(2)

2. No more than 10% duty cycle deviation from 50%.

fOSC dc — 20M Hz

Crystal reference frequency(3)

3. Fundamental mode crystals only.

fXCLK — 32.768k 4.9152M Hz

Crystal load capacitance(4)

4. Consult crystal manufacturer’s data.

CL — — —

Crystal fixed capacitance C1 — 2 × CL (27p) — F

Crystal tuning capacitance C2 — 2 × CL (33p) — F

Feedback bias resistor RB — 20M — Ω

Series resistor(5)

5. Not Required for high frequency crystals.

RS — 100k — Ω
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