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Chapter 1
General Description

1.1 Introduction

The MC68HC908AP64A is a member of the low-cost, high-performance M68HC08 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.

Table 1-1. Summary of Device Variations

Device RAM Size FLASH Memory Size
(bytes) (bytes)
MC68HC908AP64A 2,048 62,368
MC68HC908AP32A 2,048 32,768
MC68HC908AP16A 1,024 16,384
MC68HC908AP8A 1,024 8,192

1.2 Features
Features of the MC68HC908AP64A include the following:

High-performance M68HCO08 architecture

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

Maximum internal bus frequency:

— 8-MHz at 5V operating voltage

Clock input options:

— RC-oscillator

— 1-to 8-MHz crystal-oscillator with 32MHz internal PLL
User program FLASH memory with security(!) feature
— 62,368 bytes for MC68HC908AP64A

— 32,768 bytes for MC68HC908AP32A

— 16,384 bytes for MC68HC908AP16A

— 8,192 bytes for MC68HC908AP8A

On-chip RAM

— 2,048 bytes for MC68HC908AP64A and MC68HC9O08AP32A
— 1,024 bytes for MC68HC908AP16A and MC68HC908AP8A

Two 16-bit, 2-channel timer interface modules (TIM1 and TIM2) with selectable input capture,

output compare, and PWM capability on each channel

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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General Description

* Timebase module

* Serial communications interface module 1 (SCI)

e Serial communications interface module 2 (SCI) with
infrared (IR) encoder/decoder

» Serial peripheral interface module (SPI)

e System management bus (SMBus), version 1.0/1.1
(multi-master [IC bus)

e 8-channel, 10-bit analog-to-digital converter (ADC)

« IRQ1 external interrupt pin with integrated pullup

e IRQ2 external interrupt pin with programmable pullup

* 8-bit keyboard wakeup port with integrated pullup

* 32 general-purpose input/output (1/O) pins:
— 31 shared-function I/O pins
— 8 LED drivers (sink)
— 6 x25mA open-drain I/O with pullup

* Low-power design (fully static with stop and wait modes)

* Master reset pin (with integrated pullup) and power-on reset

e System protection features
— Optional computer operating properly (COP) reset, driven by internal RC oscillator
— Low-voltage detection with optional reset or interrupt
— lllegal opcode detection with reset
— lllegal address detection with reset

e 48-pin low quad flat pack (LQFP), 44-pin quad flat pack (QFP), and 42-pin shrink dual-in-line
package (SDIP)

e Specific features of the MC68HC908AP64A in 42-pin SDIP are:
— 30 general-purpose I/Os only
— External interrupt on IRQ1 only

Features of the CPUO08 include the following:
e Enhanced HCO05 programming model
e Extensive loop control functions
e 16 addressing modes (eight more than the HC05)
e 16-bit Index register and stack pointer
e 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

1.3 MCU Block Diagram
Figure 1-1 shows the structure of the MC68HC908AP64A.
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MCU Block Diagram

INTERNAL BUS
M68HC08 CPU > PTA7/ADCT ¥
CPU ARITHMETIC/LOGIC <::> PTAG/ADCS ¢
10-BIT ANALOG-TO-DIGITAL <« PTA5/ADCS ¥
REGISTERS UNIT (ALU ¢:>
(ALU) CONVERTER MODULE <:> < E «> PTA4/ADCA *
8|S [« pTA3ADCS
CONTROL AND STATUS REGISTERS — 96 BYTES <‘,::> TIMEBASE > PTA2/ADC2 ¥
MODULE <::> < PTA1/ADC1 #
USER FLASH — (SEE TABLE) <‘,::> -« PTA0/ADCO ¥
USER RAM — (SEE TABLE) <:::> 2'CHANNE,\5|5'3"UEL% ':“TERFACE <‘,::> |« PTB7T2CHI
> PTB6/T2CHO
MONITOR ROM — 959 BYTES ) o [« PTBSTICH
2-CHANNEL TIMER INTERFACE <1'::> <::> % £ [« PTB4/TICHO
t
USER FLASH VECTOR SPACE — 48 BYTES <‘,::> MODULE 2 o[& PTB3/RxD
a— PTB2TXD T
> PTB1/SCL T
OSCILLATORS AND SERIAL COMMUNICATIONS <1'::> |« PTBO/SDA T
CLOCK GENERATOR MODULE INTERFACE MODULE 1
| INTERNAL OSCILLATOR |
| | «—» PTC7/SCRxD
RCOSCILLATOR | K2y MULTHUASTER I (SUBLS) | 1] <> PTCHISCT:O T
0SC1 —»1
INTERFACE MODULE BTC5/SPSCK
0SC2 <—] |  X-TALOSCILLATOR | = olglen prosss
2| O |a—»
CGMXFC — | PHASE-LOCKED LOOP | SERIAL COMMUNICATIONS Qlg glgg;mg%l
Y INTERFACE MODULE 2 <:> > p
(WITH INFRARED =P
. SYSTEM INTEGRATION MODULATOR/DEMODULATOR) <> PTCO/RQ2
RST —»]
MODULE
EOT SERIAL PERIPHERAL PTD7KBI7 ™™
*IRQT —> EXTERNAL INTERRUPT <t,::> NTERFAGE MODULE <‘;> <> PTDG/KBIG ***
RS - - - » MODULE e« PTDS/KBIS ***
<:> 2 | £ [ PTD4KBI4
COMPUTER OPERATING KEYBOARD INTERRUPT <1'::> 8| Q [« PTD3KBI3 ***
PROPERLY MODULE <:> MODULE > PTD2/KBI2 ***
a—> PTD1/KBI1 ***
a—> PTDO/KBIO ***
POWER-ON RESET <‘,::> LA N]  LOW-VOLTAGE INHIBIT
vDD ——
VDDA —— * Pin contains integrated pullup device.
VSS —— ** Pin contains configurable pullup device.
VSSA —— POWER **; Pin contains integrated pullup device when configured as KBI.
Pin is open-drain when configured as output.
VREG <— FLED dirct sinkpin.
VREFH — ADC REFERENCE Pin not bonded on 42-pin SDIP.
VREFL ——
USER RAM USER FLASH
DEVICE (bytes) (bytes)
MC68HC908AP64A 2,048 62,368
MC68HC908AP32A 2,048 32,768
MC68HC908AP16A 1,024 16,384
MC68HC908AP8A 1,024 8,192

Figure 1-1. MC68HC908AP64A Block Diagram
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General Description

1.4 Pin Assignment

é o - © ¥ v O N~
O & @O m m M O m o m
S E X X X < X x X X
é K 6 = d < € &6 § B & N
m O 0 0Q o o o000
O - F F F QO ® F F F F F
O o oo o > >0 oo o o
@I ITITITIT AT I Il [S]
O T 22 IF 2T I 58 8 8
PTB6/T2CHO [1] 36] VREFH
VREG [ | 2 35| ] VREFL
PTB5/T1CH1 [_| 3 34 ] NC
vDD [ | 4 33[ ] NC
osc1[ |5 32 | PTAO/ADCO
oscz2[ |6 31| | NC
vss[ |7 30[ ] PTA1/ADCH1
PTB4/TICHO [_| 8 29| ] PTA2/ADC2
IRQT[ |9 28| | PTA3/ADC3
PTB3/RxD [_| 10 27 [ ] PTA4/ADC4
RST [ ] 11 26| ] PTA5/ADC5
PTB2/TxD [12] T 0w e~ ©®o 9 QR 25] PTA6/ADC6
e LU o o L
352958233588 ¢
O o C ko F = E | A4
= 5 9 3 a5 2 283 <
mD@p D LDLOE DA 8 =
rE388RP FE
e E 2 noa oo
o 0o o

NC: No connection

Figure 1-2. 48-Pin LQFP Pin Assignments

MC68HC908AP A-Family Data Sheet, Rev. 3

22 Freescale Semiconductor



Pin Assignment

5 2 = « © ¥ 0 ©
O § o o m M M m m
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FITICIT QI IIrIT ]I
O N AN - O O © N~ © Yol
PTB6/T2CHO [1] ¥ Y Y YO0 000 33 PTD7/KBI7
VREG [ |2 32 | | VREFH
PTBS/T1CHT [_| 3 31 || VREFL
vDD [ |4 30 | | PTAO/ADCO
osci [ |5 29 | | PTA1/ADCT
osc2 [ |6 28| | PTA2/ADC2
vss [ |7 27| ] PTA3/ADC3
PTB4/T1CHO [ | 8 26 [ ] PTA4/ADCA
IRQT [ |9 25 [ ] PTAS/ADCS
PTB3/RxD [_| 10 24| | PTA6/ADC6
11 -
RTH o v w or @ 0 8 & 23] PTA7/ADC7
SN NN
— n -
S0 3RSB L P oSB
E O o & kK @ 3 L
d - 8 OO0 a 5220 g
O op @ L D E G A S
E F F R © 5 o O O O
o oo O O O E ~
- = o o
o 0O o

Figure 1-3. 44-Pin QFP Pin Assignments
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—/
PTD2/KBI2 [ | 1 42 [] VDDA
PTD1/KBI [ | 2 41 | ] VSSA
PTDO/KBIO [ | 3 40 | | PTD3/KBI3
PTB7/T2CH1 [_| 4 39 | | PTD4/KBI4
CGMXFC [ | 5 38 | ] PTD5/KBI5
PTB6/T2CHO | 6 37 [ ] PTD6/KBI6
VREG [ | 7 36 | | PTD7/KBI7
PTB5/T1CH1 [_| 8 35 [ ] VREFH
vDD [ | 9 34 | ] VREFL
osct [ | 10 33 [ ] PTA0/ADCO
oscz [ | 11 32 | ] PTA1/ADC1
vss [ | 12 31 [ ] PTA2/ADC2
PTB4/T1CHO [ | 13 30 [ ] PTA3/ADC3
IRQi [ | 14 29 [ ] PTA4/ADCA4
PTB3/RxD [_| 15 28 | | PTA5/ADC5
RST [ | 16 27 | ] PTA6/ADC6
PTB2/TxD [ | 17 26 | ]| PTA7/ADC7
PTB1/SCL [_| 18 25 | ] PTC2/MISO
PTBO/SDA [ | 19 24 | ] PTC3/MOSI
PTC7/SCRxD [ | 20 23 | | PTC4/SS
PTC6/SCTXD [_| 21 22 | ] PTC5/SPSCK
Pins not available on 42-pin package Internal connection
PTCO/IRQ2 Unconnected
PTCA Unconnected

Figure 1-4. 42-Pin SDIP Pin Assignment
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1.5 Pin Functions

Description of the pin functions are provided in Table 1-2.

Table 1-2. Pin Functions

Pin Functions

VOLTAGE
PIN NAME PIN DESCRIPTION IN/OUT LEVEL
Vbp Power supply. In 45t05.5
Vss Power supply ground. Out ov
Vbpa Power supply for analog circuits. In Vbop
Vssa Power supply ground for analog circuits. Out Vss
VREFH ADC input reference high. In Vppa
VRerL ADC input reference low. Out Vssa
Internal (2.5V) regulator output.
\ (1)
REG Require external capacitors for decoupling. Out 25V
RST R_eset |_nput, active low; with internal pullup and schmitt n Voo
trigger input.
External IRQ1 pin; with internal pullup and schmitt trigger n Vv
RQT input. bb
Used for mode entry selection. In Vpp to VrsT
OSCH Crystal or RC oscillator input. In VREG
Crystal OSC option: crystal oscillator output; inverted Out Vees
OSC1.
0SC2 RC OSC option: bus clock output. Out VREG
Internal OSC option: bus clock output. Out VREG
CGMXFC CGM external filter capacitor connection. In/Out Analog
8-bit general purpose I/O port. In/Out Vpp
PTAO/ADCO
. Pins as ADC inputS, ADCO-ADC?. In VREFH
PTA7/ADC7
Each pin has high current sink for LED. Out Vbp
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