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6.2  Introduction

The M68HC08 CPU (central processor unit) is an enhanced and fully 
object-code-compatible version of the M68HC05 CPU. The CPU08 
Reference Manual (Freescale document order number CPU08RM/AD) 
contains a description of the CPU instruction set, addressing modes, 
and architecture.
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Table 6-1. Instruction Set Summary
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ADC #opr
ADC opr
ADC opr
ADC opr,X
ADC opr,X
ADC ,X
ADC opr,SP
ADC opr,SP

Add with Carry A ← (A) + (M) + (C) –

IMM
DIR
EXT
IX2
IX1
IX
SP1
SP2

A9
B9
C9
D9
E9
F9

9EE9
9ED9

ii
dd
hh ll
ee ff
ff

ff
ee ff

2
3
4
4
3
2
4
5

ADD #opr
ADD opr
ADD opr
ADD opr,X
ADD opr,X
ADD ,X
ADD opr,SP
ADD opr,SP

Add without Carry A ← (A) + (M) –

IMM
DIR
EXT
IX2
IX1
IX
SP1
SP2

AB
BB
CB
DB
EB
FB

9EEB
9EDB

ii
dd
hh ll
ee ff
ff

ff
ee ff

2
3
4
4
3
2
4
5

AIS #opr Add Immediate Value (Signed) to SP SP ← (SP) + (16 « M) – – – – – – IMM A7 ii 2

AIX #opr Add Immediate Value (Signed) to H:X H:X ← (H:X) + (16 « M) – – – – – – IMM AF ii 2

AND #opr
AND opr
AND opr
AND opr,X
AND opr,X
AND ,X
AND opr,SP
AND opr,SP

Logical AND A ← (A) & (M) 0 – – –

IMM
DIR
EXT
IX2
IX1
IX
SP1
SP2

A4
B4
C4
D4
E4
F4

9EE4
9ED4

ii
dd
hh ll
ee ff
ff

ff
ee ff

2
3
4
4
3
2
4
5

ASL opr
ASLA
ASLX
ASL opr,X
ASL ,X
ASL opr,SP

Arithmetic Shift Left
(Same as LSL)

– –

DIR
INH
INH
IX1
IX
SP1

38
48
58
68
78

9E68

dd

ff

ff

4
1
1
4
3
5

ASR opr
ASRA
ASRX
ASR opr,X
ASR opr,X
ASR opr,SP

Arithmetic Shift Right – –

DIR
INH
INH
IX1
IX
SP1

37
47
57
67
77

9E67

dd

ff

ff

4
1
1
4
3
5

BCC rel Branch if Carry Bit Clear PC ← (PC) + 2 + rel ? (C) = 0 – – – – – – REL 24 rr 3

BCLR n, opr Clear Bit n in M Mn ← 0 – – – – – –

DIR (b0)
DIR (b1)
DIR (b2)
DIR (b3)
DIR (b4)
DIR (b5)
DIR (b6)
DIR (b7)

11
13
15
17
19
1B
1D
1F

dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 

4
4
4
4
4
4
4
4

C

b0b7

0

b0b7

C
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9.3.3  Clocks in St op Mode and Wait Mode

Upon exit from stop mode by an interrupt, break, or reset, the SIM allows 
ICLK to clock the SIM counter. The CPU and peripheral clocks do not 
become active until after the stop delay timeout. This timeout is 
selectable as 4096 or 32 ICLK cycles. (See 9.7.2 Stop Mode .)

In wait mode, the CPU clocks are inactive. The SIM also produces two 
sets of clocks for other modules. 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.

9.4  Reset and System Initialization

The MCU has these reset sources:

� Power-on reset module (POR)

� External reset pin (RST)

� Computer operating properly module (COP)

� Low-voltage inhibit module (LVI)

� Illegal opcode

� Illegal address

All of these resets produce the vector $FFFE:$FFFF ($FEFE:$FEFF in 
monitor mode) and assert the internal reset signal (IRST). IRST causes 
all registers to be returned to their default values and all modules to be 
returned to their reset states. 

An internal reset clears the SIM counter (see 9.5 SIM Counter ), but an 
external reset does not. Each of the resets sets a corresponding bit in 
the SIM reset status register (SRSR). (See 9.8 SIM Registers .)
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Figure 10-1. Moni tor Mode Circuit
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ROR opr
RORA
RORX
ROR opr,X
ROR ,X
ROR opr,SP

Rotate Right through Carry – –

DIR
INH
INH
IX1
IX
SP1

36
46
56
66
76

9E66

dd

ff

ff

4
1
1
4
3
5

RSP Reset Stack Pointer SP ← $FF – – – – – – INH 9C 1

RTI Return from Interrupt

SP ← (SP) + 1; Pull (CCR)
SP ← (SP) + 1; Pull (A)
SP ← (SP) + 1; Pull (X)

SP ← (SP) + 1; Pull (PCH)
SP ← (SP) + 1; Pull (PCL)

INH 80 7

RTS Return from Subroutine
SP ← SP + 1; Pull (PCH)
SP ← SP + 1; Pull (PCL)

– – – – – – INH 81 4

SBC #opr
SBC opr
SBC opr
SBC opr,X
SBC opr,X
SBC ,X
SBC opr,SP
SBC opr,SP

Subtract with Carry A ← (A) – (M) – (C) – –

IMM
DIR
EXT
IX2
IX1
IX
SP1
SP2

A2
B2
C2
D2
E2
F2

9EE2
9ED2

ii
dd
hh ll
ee ff
ff

ff
ee ff

2
3
4
4
3
2
4
5

SEC Set Carry Bit C ← 1 – – – – – 1 INH 99 1

SEI Set Interrupt Mask I ← 1 – – 1 – – – INH 9B 2

STA opr
STA opr
STA opr,X
STA opr,X
STA ,X
STA opr,SP
STA opr,SP

Store A in M M ← (A) 0 – – –

DIR
EXT
IX2
IX1
IX
SP1
SP2

B7
C7
D7
E7
F7

9EE7
9ED7

dd
hh ll
ee ff
ff

ff
ee ff

3
4
4
3
2
4
5

STHX opr Store H:X in M (M:M + 1) ← (H:X) 0 – – – DIR 35 dd 4

STOP Enable IRQ Pin; Stop Oscillator I ← 0; Stop Oscillator – – 0 – – – INH 8E 1

STX opr
STX opr
STX opr,X
STX opr,X
STX ,X
STX opr,SP
STX opr,SP

Store X in M M ← (X) 0 – – –

DIR
EXT
IX2
IX1
IX
SP1
SP2

BF
CF
DF
EF
FF

9EEF
9EDF

dd
hh ll
ee ff
ff

ff
ee ff

3
4
4
3
2
4
5

Table 6-1. Instruction Set Summary (Continued)
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8.3  Features

Features of the CGM include:

• Phase-locked loop with output frequency in integer multiples of an 
integer dividend of the crystal reference

• Low-frequency crystal operation with low-power operation and 
high-output frequency resolution

• Programmable prescaler for power-of-two increases in frequency

• Programmable hardware voltage-controlled oscillator (VCO) for 
low-jitter operation

• Automatic bandwidth control mode for low-jitter operation

• Automatic frequency lock detector

• CPU interrupt on entry or exit from locked condition

• Configuration register bit to allow oscillator operation during stop 
mode

8.4  Functional Description

The CGM consists of three major sub-modules:

• Oscillator module — The oscillator module generates the constant 
reference frequency clock, CGMRCLK (buffered CGMXCLK).

• Phase-locked loop (PLL) — The PLL generates the 
programmable VCO frequency clock, CGMVCLK, and the divided, 
CGMPCLK. The CGMVCLK provides the input reference clock to 
the PWM and analog modules.

• Base clock selector circuit — This software-controlled circuit 
selects either CGMXCLK divided by two or the divided VCO clock, 
CGMPCLK, divided by two as the base clock, CGMOUT. The SIM 
derives the system clocks from either CGMOUT or CGMXCLK.

Figure 8-1 shows the structure of the CGM.

Figure 8-2 is a summary of the CGM registers.
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PCH2–PCH0 — PWM Channel Enable Bits

Setting a bit will enable the corresponding port pin to be a PWM 
output pin. When a bit is set, the DDR bit has no effect on the port 
function.

1 = Port pin is enabled for PWM output
0 = Port pin is standard I/O pin

Exception for PTC0/PWM0/CD control:

13.10.2  PWM Clock Control Register (PWMCCR)

The PWM clock control register (PWMCCR) selects and defines the 
clock to the PWM counter, PCLK. 

PCLKSEL — PWM Input Clock Select Bit

This bit selects either the CGMOUT or CGMVCLK clock as the input 
clock to the PWM counters. Reset clears this bit.

1 = Select CGMVCLK as PWM input clock
0 = Select CGMOUT (CPU bus clock) as PWM input clock

Table 13-1. PTC0 Pin Configuration

Pin
CDOEN Bit

($001D)
PCH0 Bit
($0051)

Pin function

PTC0/PWM0/CD

0 0 PTC0

0 1 PWM0

1 X CD

Address: $0052

Read:
PCLKSEL

0 0 0 0 0
PCLK1 PCLK0

Write:

Reset: 0 0 0 0 0 0 0 0

= Unimplemented

Figure 13-6. PWM Clock Control Register (PWMCCR)
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POR rise-time ramp rate(7) RPOR 0.035 — — V/ms

Monitor mode entry voltage VTST 1.4 × VDD — 8 V

Pullup resistors(8)

PTD[0:7] configured as KBI[0:7]
RST, IRQ1, IRQ2

RPU1
RPU2

24
24

35
35

42
42

kΩ
kΩ

Low-voltage inhibit, trip falling voltage VLVII5 3.80 4.15 4.45 V

Low-voltage inhibit, trip rising voltage VLVII5 3.95 4.30 4.60 V

Schmitt trigger input low level trip voltage
RST, IRQ1, IRQ2, KBI[0:7]

VSCMTL — 1.21 — V

Schmitt trigger input high level trip voltage
RST, IRQ1, IRQ2, KBI[0:7]

VSCMTH — 1.65 — V

Notes:
1. VDD = 4.5 to 5.5 Vdc, VSS = 0 Vdc, TA = TL to TH, unless otherwise noted.
2. Typical values reflect average measurements at midpoint of voltage range, 25 °C only.
3. Run (operating) IDD measured using external square wave clock source. All inputs 0.2 V from rail. No dc loads. Less than

100 pF on all outputs. CL = 20 pF on OSC2. All ports configured as inputs. OSC2 capacitance linearly affects run IDD.
Measured with all modules enabled.

4. Wait IDD measured using external square wave clock source. All inputs 0.2 V from rail. No dc loads. Less than 100 pF on
all outputs. CL = 20 pF on OSC2. All ports configured as inputs. OSC2 capacitance linearly affects wait IDD.

5. STOP IDD measured with OSC1 grounded, no port pins sourcing current.
6. Maximum is highest voltage that POR is guaranteed.
7.  If minimum VDD is not reached before the internal POR reset is released, RST must be driven low externally until minimum

VDD is reached.
8.  RPU1 and RPU2 are measured at VDD = 5.0V

Table 24-4. 5V DC Electrical Characteristics

Characteristic(1) Symbol Min Typ(2) Max Unit
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