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General Description

1.2 Introduction

1.3 Features

Technical Data

The MC68HC708MP16 is a member of the low-cost, high-performance
M68HCO08 Family of 8-bit microcontroller units (MCUs). The M68HCO08
Family is based on the customer-specified integrated circuit (CSIC)
design strategy. All MCUs in the family use the enhanced M68HCO08
central processor unit (CPUO08) and are available with a variety of
modules, memory sizes and types, and package types.

Features of the MC68HC708MP16 include:

High-performance M68HCO08 architecture

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

8-MHz internal bus frequency

16 Kbytes of on-chip erasable programmable read-only memory
(EPROM) or one-time programmable read-only memory
(OTPROM)

On-chip programming firmware for use with host personal
computer

EPROM/OTPROM data security!
512 bytes of on-chip RAM

12-bit, 6-channel center-aligned or edge-aligned pulse width
modulator (PWMMC)

64-pin plastic quad flat pack (QFP)

Serial peripheral interface module (SPI)

Serial communications interface module (SCI)
16-bit, 2-channel timer interface module (TIMA)

16-bit, 4-channel timer interface module (TIMB)

1. No security feature is absolutely secure. However, Freescale’s strategy is to make reading or
copying the EPROM/OTPROM difficult for unauthorized users.

MC68HC708MP16 — Rev. 3.1
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* Clock Generator module (CGM)
» Digitally filtered low-voltage inhibit (LV145)
» 8-bit, 10-channel analog-to-digital convertor (ADC)

» System protection features:
— Optional computer operating properly (COP) reset
— Low-voltage detection with optional reset
— lllegal opcode detection with optional reset
— lllegal address detection with optional reset
— Fault detection with optional PWM disabling

* Low-power design (fully static with wait mode)

» Master reset pin and power-on reset

Features of the CPUO8 include:
* Enhanced HCO5 programming model
» Extensive loop control functions
* 16 addressing modes (eight more than the HCO5)
» 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

* C language support

1.4 MCU Block Diagram

Figure 1-1 shows the structure of the MC68HC708MP16.
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General Description

1.5 Pin Assignments

Figure 1-2 shows the QFP pin assignments.

a 3
> g
= S © — o —
RITICI IO I I I eI riririririie
PTB3/ATD3 |: 2 47 :| PTF5/TxD
PTB4/ATD4 |: 3 46 :| PTF4/RxD
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PTCI/ATDY [ |8 41| ] Vss
VopaoNVooarer || 9 a0 | Voo
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Figure 1-2. QFP Pin Assignments
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1.5.1 Power Supply Pins (Vpp and Vgs)

Vpp and Vgg are the power supply and ground pins. The MCU operates
from a single power supply.

Fast signal transitions on MCU pins place high, short-duration current
demands on the power supply. To prevent noise problems, take special
care to provide power supply bypassing at the MCU as Figure 1-3
shows. Place the C1 bypass capacitor as close to the MCU as possible.
Use a high-frequency-response ceramic capacitor for C1. C2 is an
optional bulk current bypass capacitor for use in applications that require
the port pins to source high current levels.

MCU

C
0.1 uF

@) =
VDD

Note: Component values shown represent typical applications.

Figure 1-3. Power Supply Bypassing

1.5.2 Oscillator Pins (OSC1 and OSC2)

The OSC1 and OSC2 pins are the connections for the on-chip oscillator
circuit. (See Section 8. Clock Generator Module (CGM).)

1.5.3 External Reset Pin (RST)

A logic 0 on the RST pin forces the MCU to a known start-up state. RST
is bidirectional, allowing a reset of the entire system. Itis driven low when

Technical Data MC68HC708MP16 — Rev. 3.1
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any internal reset source is asserted. (See Section 7. System
Integration Module (SIM).)

1.5.4 External Interrupt Pin (IRQ1/Vpp)

IRQ1/Vpp is an asynchronous external interrupt pin. (See Section 17.
External Interrupt (IRQ).) IRQ1/Vpp is also the EPROM/OTPROM
programming power pin. (See Section 2. Memory Map.)

1.5.5 CGM Power Supply Pins (Vppa and Vgsa)

Vppa and Vggp are the power supply pins for the analog portion of the
clock generator module (CGM). Decoupling of these pins should be as
per the digital supply. (See Section 8. Clock Generator Module
(CGM).)

1.5.6 External Filter Capacitor Pin (CGMXFC)

CGMXEFC is an external filter capacitor connection for the CGM. (See
Section 8. Clock Generator Module (CGM).)

1.5.7 Analog Power Supply Pins (Vppap/Vpparer 9Nd Vssap)

Vopap/Voparer and Vgsap are the power supply pins for the analog-to-
digital converter.Decoupling of these pins should be as per the digital
supply. (See Section 19. Analog-to-Digital Converter (ADC).)

1.5.8 ADC Voltage Decoupling Capacitor Pin (Vapcap)

Vapcap iS one of two reference supplies and is generated from Vpparer
with a value (Vpparer)/2. Place a bypass capacitor on this pin to
decouple noise. (See Section 19. Analog-to-Digital Converter
(ADC).)

MC68HC708MP16 — Rev. 3.1 Technical Data
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1.5.9 ADC Voltage Reference Low Pin (Vpgr)

VRrerL IS the lower reference supply for the ADC. Connect the Vggg, pin
to the same voltage potential as Vgga. (See Section 19. Analog-to-
Digital Converter (ADC).)

1.5.10 Port A Input/Output (I/O) Pins (PTA7-PTAO)

PTA7-PTAO are general-purpose bidirectional I/O port pins. (See
Section 15. Input/Output (I/O) Ports.)

1.5.11 Port B 1/O Pins (PTB7/ATD7-PTBO/ATDO)

Port B is an 8-bit special function port that shares all eight pins with the
analog-to-digital convertor (ADC). (See Section 19. Analog-to-Digital
Converter (ADC) and Section 15. Input/Output (1/O) Ports.)

1.5.12 Port C 1/O Pins (PTC6-PTC2 and PTC1/ATD9-PTCO/ATD8)

PTC6-PTC2 are general-purpose bidirectional 1/0 port pins. (See
Section 15. Input/Output (I/O) Ports.) PTC1/ATD9-PTCO/ATDS are
special function port pins that are shared with the analog-to-digital
convertor (ADC). (See Section 19. Analog-to-Digital Converter (ADC)
and Section 15. Input/Output (I/O) Ports.)

1.5.13 Port D Input-Only Pins (PTD6/IS3-PTD4/1S1 and PTD3/FAULT4-PTDO/FAULT1)

Technical Data

PTD6/IS3—-PTDA4/IS1 are special function input-only port pins that also
serve as current sensing pins for the pulse width modulator module
(PWMMC). PTD3/FAULT4-PTDO/FAULT1 are special function port pins
that also serve as fault pins for the pulse width modulator module
(PWMMC). (See Section 9. Pulse Width Modulator for Motor Control
(PWMMC) and Section 15. Input/Output (I/O) Ports.)

MC68HC708MP16 — Rev. 3.1
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General Description

1.5.14 PWM Pins (PWM6-PWM1)

PWM6-PWM1 are dedicated pins used for the outputs of the pulse width
modulator module (PWMMC). These are high current pins capable of
20 mA sink (Vo = 0.8 V) and 7 mA (Von = Voo —0.8 V) source. (See
Section 9. Pulse Width Modulator for Motor Control (PWMMC) and
Section 21. Electrical Specifications.)

1.5.15 PWM Ground Pin (PWMGND)

PWMGND is the ground pin for the pulse width modulator module
(PWMMC). This dedicated ground pin is used as the ground for the six
high current PWM pins. (See Section 9. Pulse Width Modulator for
Motor Control (PWMMC).)

1.5.16 Port E 1/O Pins (PTE7/TCH3B-PTE3/TCLKB and PTE2/TCH1A-PTEQ/TCLKA)

Port E is an 8-bit special function port that shares its pins with the two
timer interface modules (TIMA and TIMB). (See Section 11. Timer
Interface Module A (TIMA), Section 12. Timer Interface Module B
(TIMB), and Section 15. Input/Output (I/O) Ports.)

1.5.17 Port F 1/O Pins (PTF5/TxD-PTF4/RxD and PTF3/MISO-PTFO/SPSCK)

Port F is a 6-bit special function port that shares two of its pins with the
serial communications interface module (SCI) and four of its pins with
the serial peripheral interface module (SPI). (See Section 13. Serial
Peripheral Interface Module (SPI), Section 14. Serial
Communications Interface Module (SCI), and Section 15.
Input/Output (I/O) Ports.)
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Technical Data — MC68HC708MP16

Section 2. Memory Map

2.1 Contents

2.2 Introduction. . ... ... ... 39
2.3 Input/Output (I/O) Section. . . ........ ... ... 41
2.4 Monitor ROM . . .. . 52

2.2 Introduction

The CPUO8 can address 64 Kbytes of memory space. The memory
map, shown in Figure 2-1, includes:

* 16 Kbytes of EPROM or OTPROM
e 512 bytes of RAM
» 46 bytes of user-defined vectors

* 240 bytes of monitor ROM

MC68HC708MP16 — Rev. 3.1 Technical Data
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Memory Map

$0000

J /O REGISTERS (96 BYTES)
$004F
$0050

J RAM (512 BYTES)
$024F
$0250

J UNIMPLEMENTED (48,048 BYTES)
$BDFF
$BEOO

A2 EPROM (16,384 BYTES)
$FDFF
$FE00 SIM BREAK STATUS REGISTER (SBSR)
$FEO1 SIM RESET STATUS REGISTER (SRSR)
$FE02 RESERVED
$FE03 SIM BREAK FLAG CONTROL REGISTER (SBFCR)
$FE04 RESERVED
$FE05 RESERVED
$FE06 RESERVED
$FE07 EPROM CONTROL REGISTER (EPMCR)
$FE08 UNIMPLEMENTED
$FE09 UNIMPLEMENTED
$FEOA UNIMPLEMENTED
$FEOB PLL CONTROL REGISTER
$FEOC PLL BANDWIDTH CONTROL REGISTER
$FEOD PLL PROGRAMMING AND CONTROL REGISTER
$FEOE UNIMPLEMENTED
$FEOF LVI STATUS REGISTER (LVISR)
$FE10

\2 MONITOR ROM (240 BYTES)
$FEFF
$FF00

J UNIMPLEMENTED (192 BYTES)
$FFBF
$FFCO

J RESERVED (18 BYTES)
$FFD1
$FFD2

J VECTORS (46 BYTES)
$FFFF

Figure 2-1. Memory Map
Technical Data MC68HC708MP16 — Rev. 3.1
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Memory Map

2.3 Input/Output (1/0) Section

Addresses $0000-$004F, shown in Figure 2-2, contain most of the
control, status, and data registers. Additional 1/0 registers have these
addresses:

MC68HC708MP16 — Rev. 3.1

$FEO0 — SIM break status register, SBSR
$FEOL1 — SIM reset status register, SRSR
$FEO3 — SIM break flag control register, SBFCR
$FEQ07 — EPROM control register, EPMCR
$FEOB — PLL control register

$FEOC — PLL bandwidth control register

$FEOD — PLL programming register

$FEOF — LVI status register, LVISR

$FFFF — COP control register, COPCTL

Technical Data
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Memory Map

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

. Read:
PortAData Register ~“™| pTA7 | PTA6 | PTA5 | PTA4 PTA3 | PTA2 | PTA1 | PTAO
$0000 (PTA) Write:
See page 320. Reset: Unaffected by reset
. Read:
Port B Data Register PTB7 | PTB6 | PTB5 | PTB4 PTB3 | PTB2 | PTB1 | PTBO
$0001 (PTB) Write:
See page 322. Reset: Unaffected by reset
. Read: 0
Port C Data Register PTC6 | PTC5 | PTC4 PTC3 | PTC2 | PTC1 | PTCO
$0002 (PTC) Write:
See page 324. Reset: Unaffected by reset
Port D Data Register Read:| 0 PTD6 | PTD5 | PTD4 PTD3 PTD2 | PTD1 | PTDO
$0003 (PTD) Write:
See page 326. Reset: Unaffected by reset
. Read:
Port E Data Register PTE7 | PTE6 | PTE5 | PTE4 PTE3 | PTE2 | PTE!1 | PTEO
$0004 (PTE) Write:
See page 328. Reset: Unaffected by reset
. Read: 0 0
Port F Data Register PTF5 | PTF4 PTF3 PTF2 | PTF1 | PTFO
$0005 (PTF) Write:
See page 330. Reset: Unaffected by reset
- . Read:
Data Direction Register A DDRA7 | DDRA6 | DDRA5 | DDRA4 | DDRA3 | DDRA2 | DDRA1 | DDRAO
$0006 (DDRA) Write:
Seepage 320. ot 0 0 0 0 0 0 0
- . Read:
Data Direction Register B DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 | DDRB1 | DDRBO
$0007 (DDRB) Write:
Seepage 322 pocet 0 0 0 0 0 0 0 0
— . Read: 0
Data Direction Register G~ DDRC6 | DDRC5 | DDRC4 | DDRC3 | DDRC2 | DDRC1 | DDRCO
$0008 (DDRC) Write:
Seepage 325 pocet 0 0 0 0 0 0 0 0
Read:
$0009 Unimplemented
Write:
X = Indeterminate U = Unaffected = Unimplemented R = Reserved

Figure 2-2. Control, Status, and Data Registers (Sheet 1 of 9)
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Addr.

$000A

$000B

$000C

$000D

$000E

$000F

$0010

$0011

$0012

$0013

X = Indeterminate

Name

Read:
(DDRE) Write:

Data Direction Register E

See page 329.

Read:
(DDRF) Write:

Data Direction Register F

See page 331.

Timer A Status and Control Read:
Write:

Register (TASC)
See page 215.

Reset:
Read:
(TACNTH) Write:

Timer A Counter Register High

See page 217.

Read:
(TACNTL) Write:

Timer A Counter Register Low

See page 217.

Read:
(TAMODH) Write:

Timer A Modulo Register High

See page 218. Reset

Read:
(TAMODL) Write:

Timer A Modulo Register Low

See page 218. Reset:

Timer A Channel 0 Status and Read:
Control Register (TASC0) Write:
See page 219. Reset:

Timer A Channel 0 Register Read:
High (TACHOH) Write:

See page 223. Reset:

Timer A Channel 0 Register Read:
Low (TACHOL) Write:

See page 223. Reset:

U = Unaffected

Memory Map

Reset:

Reset:

Reset:

Reset:

Bit 7 6 5 4 3 2 1 Bit O
DDRE7 | DDRE6 | DDRE5 | DDRE4 DDRE3 | DDRE2 | DDRE1 | DDREO
0 0 0 0 0 0 0 0

0 0
DDRF5 | DDRF4 DDRF3 DDRF2 | DDRF1 | DDRFO
0 0 0 0 0 0 0 0
TOF 0 0
TOIE | TSTOP PS2 PS1 PSO
0 TRST
0 0 1 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
1 1 1 1 1 1 1 1
CHOF
0 CHOIE | MSOB MSO0A ELSOB ELSOA | TOVO | CHOMAX
0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Indeterminate after reset
Bit 7 6 5 4 3 2 1 Bit 0
Indeterminate after reset
= Unimplemented R = Reserved

Figure 2-2. Control, Status, and Data Registers (Sheet 2 of 9)
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Memory Map

Addr. Name Bit 7 6 5 4 3 2 1 Bit O
, Read:| CH1F 0
Timer A Channel 1 Status and CH1IE MS1A | ELS1B | ELS1A | TOVi |CHIMAX
$0014 Control Register (TASC1) Write: 0
Seepage 228 pocer 0 0 0 0 0 0 0 0
. . Read:
Timer A Channel 1 Register Bit15 | 14 13 12 11 10 9 Bit 8
$0015 High (TACH1H) Write:
See page 223. Reset: Indeterminate after reset
Timer A Channel 1 Register Read: Bit 7 6 5 4 3 2 1 Bit 0
$0016 Low (TACH1L) Write:
See page 223. Reset: Indeterminate after reset
Read: | cocor AIEN ADCO | ADCH ADCH ADCH ADCH1 | ADCH
$0017 ADC Status and Control Write:| IDMAS 4 3 2 1 0
Register (ADSCR) ’
Reset: 0 0 0 0 0 0 0 0
Read:
Unimplemented
$0018 Write:
ADC Data Register Read:| AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
$0019 (ADR) Write:
Seepage 363 pocer 0 0 0 0 0 0 0 0
. Read: 0 0 0 0
ADC Clock Register ADIV2 | ADIV1 | ADIVO | ADCLK
$001A (ADCLK) Write:
Seepage 363 pocer 0 0 0 0 0 0 0 0
. Read: DMAS
SPI Control Register SPRIE SPMSTR| CPOL | CPHA | SPWOM | SPE | SPTIE
$001B (SPCR) Write:
Seepage 277 pecer 0 0 1 0 1 0 0 0
SPI Status and Control Read:| SPRF ERRIE OVRF MODF SPTE voDFEN | sPR SPRO
$001C Register (SPSCR) Write:
Seepage 279 pocer 0 0 0 0 1 0 0 0
SPI Data Register Read:| R7 R6 R5 R4 R3 R2 R1 RO
$001D (SPDR) Write:| T7 T6 T5 T4 T3 T2 T TO
See page 262. Reset: Indeterminate after reset
X = Indeterminate U = Unaffected = Unimplemented R = Reserved

Figure 2-2. Control, Status, and Data Registers (Sheet 3 of 9)
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Addr.

Name

IRQ Status and Control

$001E

Register (ISCR)
See page 345.

Configuration Write-Once

$001F

Register (CONFIG)
See page 60.

PWM Control Register 1

$0020

(PCTL1)
See page 175.

PWM Control Register 2

$0021

$0022

$0023

(PCTL2)
See page 177.

Fault Control Register
(FCR)
See page 180.

Fault Status Register
(FSR)
See page 183.

Fault Acknowledge Register

$0024

$0025

(FTACK)
See page 185.

PWM Output Control
(PWMOUT)
See page 186.

PWM Counter Register High

$0026

PWM
$0027

X = Indeterminate

(PCNTH)
See page 172.

Counter Register Low
(PCNTL)
See page 172.

U = Unaffected

Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:

Reset:

Memory Map

Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0
IRQ1F IMASK1 | MODE1
ACK1
0 0 0 0 0 0 0 0
EDGE | BOTNEG |TOPNEG| INDEP LVIRST | LVIPWR | Bit1 COPD
0 0 0 0 0 0 0 0
DISX DISY |PWMINT| PWMF | ISENS1 | ISENSO | LDOK |PWMEN
0 0 0 0 0 0 0 0
0
LDFQ1 | LDFQO IPOL1 IPOL2 IPOL3 | PRSC1 | PRSCO
0 0 0 0 0 0 0 0
FINT4 |FMODE4| FINT3 | FMODE3 | FINT2 |FMODE2 | FINT1 |FMODET1
0 0 0 0 0 0 0 0
FPIN4 | FFLAG4 | FPIN3 | FFLAG3 | FPIN2 | FFLAG2 | FPIN1 | FFLAG1
U 0 U 0 U 0 U 0
0 0 DT6 DT5 DT4 DT3 DT2 DT1
FTACK4 FTACKS3 FTACK2 FTACK1
0 0 0 0 0 0 0 0
0
OUTCTL| OUT6 OuT5 OouT4 OuT3 | OuT2 | OUTH
0 0 0 0 0 0 0 0
0 0 0 0 11 10 9 Bit 8
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0 0 0 0 0 0 0 0
= Unimplemented R = Reserved

Figure 2-2. Control, Status, and Data Registers (Sheet 4 of 9)
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Memory Map

Addr. Name Bit 7 6 5 4 3 2 1 Bit O
PWM Counter Modulo Register Read: 0 0 0 0 11 10 9 Bit 8
$0028 High (PMODH) Write:
Seepage 173. pocet: 0 0 0 0 X X X X
. Read:
PWM Counter Modulo Register Bit 7 6 5 4 3 2 1 Bit 0
$0029 Low (PMODL) Write:
Seepage 173. pocet: X X X X X X X X
. . Read:
PWM 1 Value Register High Bit 15 14 13 12 11 10 9 Bit 8
$002A (PVAL1H) Write:
Seepage 174. pocet: 0 0 0 0 0 0 0 0
, Read:
PWM 1 Value Register Low Bit 7 6 5 4 3 2 1 Bit0
$002B (PVAL1L) Write:
Seepage 174. pocet: 0 0 0 0 0 0 0 0
. . Read:
PWM 2 Value Register High Bit 15 14 13 12 11 10 9 Bit 8
$002C (PVAL2H) Write:
Seepage 174. pocet: 0 0 0 0 0 0 0 0
, Read:
PWM 2 Value Register Low Bit 7 6 5 4 3 2 1 Bit0
$002D (PVAL2L) Write:
Seepage 174. pocet: 0 0 0 0 0 0 0 0
. . Read:
PWM 3 Value Register High Bit 15 14 13 12 11 10 9 Bit 8
$002E (PVAL3H) Write:
Seepage 174 pocet: 0 0 0 0 0 0 0 0
, Read:
PWM 3 Value Register Low Bit 7 6 5 4 3 2 1 Bit 0
$002F (PVAL3L) Write:
Seepage 174 pocer 0 0 0 0 0 0 0 0
. . Read:
PWM 4 Value Register High Bit 15 14 13 12 11 10 9 Bit 8
$0030 (PVAL4H) Write:
Seepage 174 pocer 0 0 0 0 0 0 0 0
, Read:
PWM 4 Value Register Low Bit 7 6 5 4 3 2 1 Bit 0
$0031 (PVALAL) Write:
Seepage 174 pocer 0 0 0 0 0 0 0 0
X = Indeterminate U = Unaffected = Unimplemented R = Reserved

Figure 2-2. Control, Status, and Data Registers (Sheet 5 of 9)
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A