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Chapter 1
General Description

1.1 Introduction

The MC68HC908GP32 is a member of the low-cost, high-performance M68HCO08 Family of 8-bit
microcontroller units (MCUs). All MCUs in the family use the enhanced M68HCO8 central processor unit
(CPUO08) and are available with a variety of modules, memory sizes and types, and package types.

1.2 Features

For convenience, features have been organized to reflect:

Standard features of the MC68HC908GP32
Features of the CPU08

Standard Features of the MC68HC908GP32

High-performance M68HCO08 architecture optimized for C-compilers

Fully upward-compatible object code with M6805, M146805, and M68HCO05 Families

8-MHz internal bus frequency

FLASH program memory security(")

On-chip programming firmware for use with host personal computer which does not require high

voltage for entry

In-system programming

System protection features:

— Optional computer operating properly (COP) reset

— Low-voltage detection with optional reset and selectable trip points for 3.0-V and 5.0-V
operation

— lllegal opcode detection with reset

— lllegal address detection with reset

Low-power design; fully static with stop and wait modes

Standard low-power modes of operation:

— Wait mode

— Stop mode

Master reset pin and power-on reset (POR)

32 Kbytes of on-chip FLASH memory with in-circuit programming capabilities of FLASH program

memory

512 bytes of on-chip random-access memory (RAM)

Serial peripheral interface module (SPI)

Serial communications interface module (SCI)

1. No security feature is absolutely secure. However, Freescale’s strategy is to make reading or copying the FLASH difficult for
unauthorized users.
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Two 16-bit, 2-channel timer interface modules (TIM1 and TIM2) with selectable input capture,
output compare, and PWM capability on each channel

8-channel, 8-bit successive approximation analog-to-digital converter (ADC)

BREAK module (BRK) to allow single breakpoint setting during in-circuit debugging

Internal pullups on IRQ and RST to reduce customer system cost

Clock generator module with on-chip 32-kHz crystal compatible PLL (phase-lock loop)

Up to 33 general-purpose input/output (1/0) pins, including:

— 26 shared-function 1/O pins

— Five or seven dedicated I/O pins, depending on package choice

Selectable pullups on inputs only on ports A, C, and D. Selection is on an individual port bit basis.
During output mode, pullups are disengaged.

High current 10-mA sink/10-mA source capability on all port pins

Higher current 15-mA sink/source capability on PTCO-PTC4

Timebase module with clock prescaler circuitry for eight user selectable periodic real-time
interrupts with optional active clock source during stop mode for periodic wakeup from stop using
an external 32-kHz crystal

Oscillator stop mode enable bit (OSCSTOPENB) in the CONFIG register to allow user selection of
having the oscillator enabled or disabled during stop mode

8-bit keyboard wakeup port

40-pin plastic dual-in-line package (PDIP), 42-pin shrink dual-in-line package (SDIP), or 44-pin
quad flat pack (QFP)

Specific features of the MC68HC908GP32 in 40-pin PDIP are:

— Port Cis only 5 bits: PTCO-PTC4

— Port D is only 6 bits: PTDO-PTD5; single 2-channel TIM module

Specific features of the MC68HC908GP32 in 42-pin SDIP are:

— Port Cis only 5 bits: PTCO-PTC4

— Port D is 8 bits: PTDO-PTD7; dual 2-channel TIM modules

Specific features of the MC68HC908GP32 in 44-pin QFP are:

— Port Cis 7 bits: PTCO-PTC6

— Port D is 8 bits: PTDO-PTD7; dual 2-channel TIM modules

1.2.2 Features of the CPU08
Features of the CPUOS8 include:

Enhanced HCO5 programming model

Extensive loop control functions

16 addressing modes (eight more than the HCO05)
16-bit index register and stack pointer
Memory-to-memory data transfers

Fast 8 x 8 multiply instruction

Fast 16/8 divide instruction

Binary-coded decimal (BCD) instructions
Optimization for controller applications

Efficient C language support
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1.3 MCU Block Diagram
Figure 1-1 shows the structure of the MC68HC908GP32. Text in parentheses within a module block

indicates the module name. Text in parentheses next to a signal indicates the module which uses the

signal.
INTERNAL BUS
M68HC08 CPU
CPU ARITHMETIC/LOGIC PROGRAMMABLE TIMEBASE
REGISTERS UNIT (ALU) MODULE

CONTROL AND STATUS REGISTERS — 64 BYTES

USER FLASH — 32,256 BYTES

USER RAM — 512 BYTES

MONITOR ROM — 307 BYTES

USER FLASH VECTOR SPACE — 36 BYTES

SRV VTR | VRV LY

CLOCK GENERATOR MODULE
0SC1 —»]
052 —1 32-kHz OSCILLATOR
CGMXFC —»=| | PHASE-LOCKED LOOP
L]
. 24 INTR SYSTEM INTEGRATION
RST —» MODULE
P SINGLE EXTERNAL IRQ
RQ —» MODULE
Vooao/VRerH —{ g BIT ANALOG-TO-DIGITAL
VesaoNrgrL —»|  CONVERTER MODULE
POWER-ON RESET
MODULE
VDD —
Voa — B
Voo POWER
Vgsa —

SINGLE BREAKPOINT BREAK
MODULE

=
=
=

DUAL VOLTAGE
LOW-VOLTAGE INHIBIT MODULE

8-BIT KEYBOARD
INTERRUPT MODULE

2-CHANNEL TIMER INTERFACE
MODULE 1

2-CHANNEL TIMER INTERFACE
MODULE 2

SERIAL COMMUNICATIONS
INTERFACE MODULE

EEVEEVEEY:

COMPUTER OPERATING
PROPERLY MODULE

SERIAL PERIPHERAL
INTERFACE MODULE

MONITOR MODULE

DATA BUS SWITCH
MODULE

MEMORY MAP
MODULE

CONFIGURATION REGISTER 1
MODULE

T Ports are software configurable with pullup device if input port.
T Higher current drive port pins
* Pin contains integrated pullup device

CONFIGURATION REGISTER 2
MODULE

MCU Block Diagram

-

DDRA
PORTA

PTA7/KBD7-
PTAO0/KBDO

DDRB
PORTB

PTB7/AD7
PTB6/AD6
PTB5/AD5
PTB4/AD4
PTB3/AD3
PTB2/AD2
PTB1/AD1
PTB0/ADO

DDRC
PORTC

PTC6 t

PTC5 t

PTC4t
PTC3t
PTC2t
PTC1t+
PTCOt

DDRD
PORTD

PTDO/SS +

i

DDRE
PORTE

PTE1/RxD
PTEO/TXD

PTD7/T2CH1
PTD6/T2CHO
PTD5/T1CH1
PTD4/T1CHO
PTD3/SPSCK t
PTD2/MOSI

PTD1/MISO T

SECURITY
MODULE

RV VIRV

Figure 1-1. MCU Block Diagram
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General Description

1.4 Pin Assignments

Vooa (PLL) ] 1
Vssa(PLL) [] 2
CGMXFC (PLL) [ ] 3
oscz2 [ 4

osct [ s

RST [ 6

PTCO [ 7

PTCA I: 8

PTC2 [ o

PTC3 [ 10

PTC4 I: 11
PTEO/TxD I: 12

PTE/RXD [ | 13
IRQ[] 14
PTDO/SS [ ] 15
PTDIMISO [ | 16
PTD2MOSI [ | 17

PTD3/SPSCK I: 18

Vss[ | 19
Voo [ | 20

a0 || PTA7/KBD7

39 || PTAG/KBDS

3g | | PTAS/KBDS

37 || PTA4/KBD4

36 | | PTAY/KBD3

35 | | PTA2/KBD2

34 | ] PTA1/KBDT

33 :l PTA0/KBDO

32 [ ] Vssao/VrerL (ADC)
31 :IVDDAD/VREFH (ADC)
30 :| PTB7/AD7

29 | | PTB6/AD6

28 :| PTB5/AD5

27 [ ] PTB4/AD4

26 | | PTB3/AD3

25 [ ] PTB2/AD2

24 | | PTB1/AD1

23 | | PTBO/ADO

22 | | PTDS/T1CH1

21 :I PTD4/T1CHO

Pins Not Available
on 40-Pin Package

Internal
Connection

PTC5 Connected to ground

PTC6 Connected to ground
PTD6/T2CHO Unconnected
PTD7/T2CH1 Unconnected

Figure 1-2. 40-Pin PDIP Pin Assignments

MC68HC908GP32 Data Sheet, Rev. 10

24

Freescale Semiconductor



Vopa (PLL) [ ] 4
Vssa(PLL) [ ] 2
CGMXFC (PLL) [ | 3
osc2[ | 4
osct[ | s
RST[ | 6
PTCO[ | 7
PTC1[ | 8
PTc2[ | 9
PTC3[ | 10
PTC4 [ | 11
PTEO/TXD [ | 12
PTE1/RxD [ | 13
RQ[ | 14
PTDO/SS [ | 15
PTDI/MISO [_| 16
PTD2/MOSI [_| 17

PTD3/SPSCK [_| 18
Vss [ | 19
Vbp I: 20

PTD4/T1CHO [_| 21

42 [ ] PTATIKBD?

41 [ ] PTA6/KBDE

40 [ ] PTAS/KBDS

30 [ PTA4/KBD4

38 [ ] PTA3/KBD3

a7 [ ] PTA2/KBD2

36 :I PTA1/KBD1

35 [ | PTAO/KBDO

34 [ ] Vssap/VRerL (ADC)
33 || Vooao/VRrerH (ADC)
a2 [ | PTB7/AD7

31 [ | PTB6/ADE

30 || PTBS/ADS

29 [ ] PTB4/AD4

2 [ ] PTB3/AD3

27 [] PTB2/AD2

26 | | PTB1/ADT

25 | | PTBO/ADO

24 :| PTD7/T2CH1

23 [ ] PTD6/T2CHO

22 :I PTD5/T1CH1

Pins Not Available
on 42-Pin Package

Internal
Connection

PTC5

Connected to ground

PTC6

Connected to ground

Figure 1-3. 42-Pin SDIP Pin Assignments
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