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SECTION 1
INTRODUCTION

The MC68HC705C8 (HCMOS) microcontroller unit (MCU) is a member of the
M68HCO05 Family of microcontrollers and is available in either erasable pro-
grammable read-only memory (EPROM), or one-time programmable read-
only memory (OTPROM). This high-performance, low-power MCU has par-
allel 1/0 capability with pins programmable as input or output. This publi-
cation contains condensed information on the MCU. For more detailed
information, contact your local Motorola sales office.

Figure 1-1 depicts the hardware features. Additional features available on the
MCU are as follows:

® On-Chip Oscillator with Crystal/Ceramic Resonator

® Memory-Mapped I/0

® Selectable Memory Configurations

Computer Operating Properly (COP) Watchdog Timer
Clock Monitor
24 Bidirectional 1/0O Lines and 7 Input-Only Lines

Serial Communications Interface (SCI) System

Serial Peripheral Interface (SPI) System

® Bootstrap Capability

® Power-Saving STOP, WAIT, and Data Retention Modes

® Single 3.0- to 5.5-Volt Supply (2-Volt Data Retention Mode)
® Fully Static Operation

® Software-Programmable External Interrupt Sensitivity

MOTOROLA MC68HC705C8 TECHNICAL DATA 11
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SECTION 2
SIGNAL DESCRIPTION, INPUT/OUTPUT
PROGRAMMING, MEMORY AND
CPU REGISTERS

This section provides a description of the signals, input/output programming,
memory, and CPU registers.

2.1 SIGNAL DESCRIPTION

The following paragraphs provide a description of the MC68HC705C8 signals.
Reference is made, where applicable, to other sections that contain more
detail about the function being performed.

2.1.1 Vpp and Vgg

Power is supplied to the microcontroller using these two pins. Vpp is the
positive supply, and Vgg is ground.

2.1.2 IRQ

This pin provides the capability for applying an asynchronous external
interrupt to the MCU. It has a programmable option that provides two dif-
ferent interrupt triggering sensitivity choices. Refer to 3.2 INTERRUPTS for
more detail.

2.1.3 0SC1 and 0SC2

These two pins provide connections for an on-chip clock oscillator circuit. A
crystal, a ceramic resonator, or an external signal connects to these pins to
provide a system clock. Each alternative is discussed in subsequent para-
graphs. In all cases, particular care should be taken in the circuit board layout
around the oscillator pins. The oscillator frequency (fogc) connected to these
pins is two times the internal bus operating frequency (fop).

MOTOROLA MC68HC705C8 TECHNICAL DATA 2-1
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2.1.3.1 CRYSTAL. The circuit in Figure 2-1(a) shows a typical crystal oscillator
circuit for a generic 4 MHz, AT-cut, parallel resonant crystal which is designed
for a 20 pF load capacitance. Crystal load capacitance for this circuit assumes
additional stray capacitance of 3 pF on each side of the crystal so that load
capacitance is equal to the series combination of two 40 pF capacitors (or
the desired 20 pF). These values do not apply for other frequencies and the
crystal manufacturer’'s recommendations should be followed in all cases.
Crystal parameters determine the external component values required to
provide maximum stability and reliable starting.

STOP

-

MC68HC705C8

0SCt 0sc2
47M
4 MHz XTAL
—] D —

37 pF LareF

@

(a) Crystal/Ceramic Resonator
Oscillator Connections

STOP

-

MCE8HC705C8

0scCt 0sc2
° UNCONNECTED

< EXTERNAL
~~ CMOS CLOCK

(b) External Clock Source
Connections

Figure 2-1. Oscillator Connections

2-2 MC68HC705C8 TECHNICAL DATA MOTOROLA
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2.1.3.2 CERAMIC RESONATOR. A ceramic resonator can be used in place of the
crystal in cost-sensitive applications. The circuit in Figure 2-1(a) can be used
for a ceramic resonator, but the manufacturer of the resonator should be
consulted for specific information on external component values, since the
ceramic resonator characteristics determine the external component values
required.

2.1.3.3 EXTERNAL CLOCK. An external clock from another CMOS-compatible de-
vice can be connected to the OSC1 input, with the OSC2 input not connected,
as shown in Figure 2-1(b). The OSC2 pin is normally left open, but a 10K-100K
load resistor to Vpp can be used to reduce EMI noise emission.

NOTE

The bus frequency (fop) is one-half the external or crystal frequency
(fosc), while the processor clock cycle (tcyc) is two times the fogc
period.

2.1.4 Input Capture (TCAP)

This pin controls the input capture feature for the on-chip programmable
timer.

2.1.5 Output Compare (TCMP)

This pin provides an output for the output compare feature of the on-chip
timer.

2.1.6 RESET

This pin is used as an input to reset the MCU and provide an orderly start-
up procedure by pulling RESET low. As an output, the RESET pin indicates
that an internal MCU failure has been detected.

2.1.7 Input/Output Ports (PA7-PAO, PB7-PB0, PC7-PC0)

These 24 lines are arranged into three 8-bit ports (A, B, and C). These ports
are programmable as either inputs or outputs under software control of the
data direction registers. Refer to 2.2 INPUT/OUTPUT PROGRAMMING for
additional information.

MOTOROLA MC68HC705C8 TECHNICAL DATA 2-3
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2.1.8 Fixed Input Port (PD7, PD5-PDO)

These seven lines comprise port D, a fixed input port. All special functions
that are enabled (SPI, SCI) affect this port. Refer to 2.2 INPUT/OUTPUT PRO-
GRAMMING for additional information.

2.1.9 Vpp

This pin is used to program the OTPROM or EPROM. Vpp should be connected
to Vpp for normal operation.

CAUTION

Connecting the Vpp pin (programming voltage) to Vgg (ground),
could result in damage to the MCU.

2.2 INPUT/OUTPUT PROGRAMMING

Input/output port programming, fixed input port programming, and serial
port programming are discussed in the following paragraphs.

2.2.1 1/O Port Programming

Any port pin is programmable as either an input or an output under software
control of the corresponding data direction register (DDR). Each port bit can
be selected as output or input by writing the corresponding bit in the port
DDR to a logic one for output or logic zero for input. On reset, all DDRs are
initialized to logic zero to put the ports in the input mode. The port output
registers are not initialized on reset but may be written to before setting the
DDR bits to avoid undefined levels.

When the port bits are programmed as outputs, the latched output data is
readable as input data regardless of the logic level at the output pin due to
output loading. The latched output data bit may always be written. Therefore,
any write to a port writes all of its data bits, even though the port DDR is set
to input. This port write may be used to initialize the data registers and avoid
undefined outputs. Refer to Figure 2-2 for typical port circuitry and to Table
2-1 for a list of the I/0 pin functions.

2-4 MC68HC705C8 TECHNICAL DATA MOTOROLA
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< »| DATADIRECTION
REGISTER BIT

_ > LATCHED o
INTERNAL ) OUTPUT DATABIT OUTPUT g
MCU
CONNECTIONS
A iNeut
REGISTER
BIT
e
INPUT
N\ 0

Figure 2-2. Typical Port /O Circuit

Table 2-1. I/O Pin Functions

RIW* DDR 1/0 Pin Functions
0 0 The /O pin is in input mode. Data
is written into the output data latch.
0 1 Data is written into the output data
latch and output to the I/O pin.
1 0 The state of the I/0 pin is read.
1 1 The I/0 pin is in an output mode.

The output data latch is read.

*R/W is an internal signal.

2.2.2 Fixed Input Port Programming

Port D is a fixed input port of seven input-only lines (PD7, PD5-PDO), that
monitors the external pins whenever the SCI or SPI is disabled. When SCI
or SPI is enabled, associated port D bits read as zero. When these functions
are disabled, the associated bits read the state of the pin at the time of the
read operation. After reset, all seven bits become valid inputs because all
special function drivers are disabled.

NOTE

Any unused inputs and I/0 ports should be tied to an appropriate
logic level, either VDD or VSS).

MOTOROLA MC68HC705C8 TECHNICAL DATA 2-5
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2.2.3 Serial Port (SCI and SPI) Programming

The SCI and SPI use the port D pins for their functions. The SCI requires two
pins (PD1-PDO) for its transmit data output (TDO) and receive data input
(RDI), respectively. The SPI function requires four of the pins (PD5-PD2) for
its slave select (SS), serial clock (SCK), serial data output/input (MOSI), and
serial data input/output (MISO), respectively.

2.3 MEMORY

The MCU is capable of addressing 8192 bytes of memory and /O registers.
The locations consist of user programmable read-only memory (PROM, either
OTPROM or EPROM), user random-access memory (RAM), bootstrap read-
only memory (ROM), control registers, and 1/0. The user defined reset and
interrupt vectors are located from $1FF4 to $1FFF.

The shared stack area is used during processing of an interrupt or subroutine
call to save the CPU state. The stack pointer decrements during pushes and
increments during pulls. Refer to 3.2 INTERRUPTS for additional information.

NOTE

Using the stack area for data storage or temporary work locations
requires care to avoid overwriting due to stacking from an interrupt
or subroutine call.

In the MC68HC705C8, one of four selectable memory configurations is se-
lected by the state of the RAM1 and RAMO bits of the options register (OPTION),
located at $1FDF. Reset or poweron reset clears these bits, automatically
selecting the first memory configuration shown in the following table:

RAMO | RAM1 RAM Bytes | PROM Bytes
0 0 176 7744
1 0 208 7696
0 1 272 7648
1 1 304 7600

Figure 2-3 illustrates the four memory configurations.

2-6 MC68HC705C8 TECHNICAL DATA MOTOROLA
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$0000— PORT A DATAREGISTER
0 PORT B DATA REGISTER
32BYTES PORT C DATA REGISTER
01 _ o oy PORT D FIXED INPUT REGISTER
E i 1%’*;1“355% E PORT A DATA DIRECTION REG.
$002F - 'USERPROM| F--~----~ ! PORT B DATA DIRECTION REG.
| 48BYTES !! RAM ! PORT C DATA DIRECTION REG.
E E E 32BYTES E UNUSED
| RAMOO *i | RAMO-1*1 UNUSED
$004F _L________ [ S UNUSED
$0050 ™ ] 1 W SPI CONTROL REGISTER
i SPISTATUS REGISTER
SPIDATA VO REGISTER

176 BYTES SCI BAUD RATE REGISTER
soo8F |l ] SCI CONTROL REGISTER 1
$00C0 [ SCI CONTROL REGISTER 2

STACK SCI STATUS REGISTER
i 64 3{755 SCIDATA REGISTER
—r-deeeees r--L-- - TIMER CONTROL REGISTER
$0100 [} () [}
IUSERPROM! | ' TIMER STATUS REGISTER
| 9%BYTES | 9%BYTES , INPUT CAPTURE REG. (HIGH)
SO15F i_ RAM1=0 *} | RAM1=1 *, INPUT CAPTURE REG. (LOW)
sote0 "1 bloemmog -~ OUTPUT COMPARE REG. (HIGH)
OUTPUT COMPARE REG. (LOW)
TIMER COUNT REGISTER (HIGH)
TIMER COUNT REGISTER (LOW)
USER PROM ALT. COUNT REGISTER (HIGH)
7584 BYTES ALT. COUNT REGISTER (LOW)
EPROM PROGRAM REGISTER
COP RESET REGISTER
COP CONTROL REGISTER
UNUSED
$IEFF___
$1F00
Bzgaosrﬁrg's‘ SPI VECTOR (HIGH)
SPIVECTOR (LOW)
$WFE___ | . SCI VECTOR (HIGH)
SIFDF | GPTION REGISTER SCIVECTOR (LOW)
$1FEO — TMER VECTOR (HIGH)

il TIMER VECTOR (LOW)

16 BYTES 1RQ VECTOR (HIGH)
$1FEF— IRQ VECTOR (LOW)
stFF3___ | UNUSED4BYTES SWI VECTOR (HIGH)
$1FF4 USER PROM SWI VECTOR (LOW)

\ﬁmg RESET VECTOR (HIGH BYTE)
S1FFF— RESET VECTOR (LOW BYTE)
*See 23.1.1 OPTION REGISTER

Figure 2-3. Memory Map
MOTOROLA ' MC68HC705C8 TECHNICAL DATA

LEEEELEEERRREREE

$1FF4
$1FF5
$1FF6
$1FF7
$1FF8
$1FF
$IFFA
$1FFB
$1FFC
$1FFD
$1FFE
$IFFF
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2.3.1 Control Registers

The following paragraphs describe the registers that control memory con-
figuration, PROM security, programming, latching, and IRQ edge- or level-
sensitivity.

2.3.1.1 OPTIONREGISTER. The option register is used to select the IRQ sensitivity,
enable the PROM security, and select the memory configuration.

706 5 4 3 2 10
s1FDF [Ramorami| o [ o [sec| — [ ra | o | opTion
RESE: 0 0o 0 0 *x — 1 0

*The SEC bit is implemented as an EPROM cell.

RAMO — Random-Access Memory Control Bit 0
1=Maps 32 bytes of RAM into page zero starting at address $0030.
Addresses from $0020 to $002F are reserved. This bit can be read or
written at any time, allowing memory configuration to be changed
during program execution.
0=Provides 48 bytes of PROM at location $0020-$005F.

RAM1 — Random-Access Memory Control Bit 1
1=Maps 96 bytes of RAM into page one starting at address $0100. This
bit can be read or written at any time, allowing memory configuration
to be changed during program execution.
0=Provides 96 bytes of PROM at location $0100.

SEC — Security
1=Bootloader disabled, MCU operates only in single-chip mode.
0=Security off, bootloader enabled.
This bit is implemented as an EPROM cell and is not affected by reset (U).

IRQ — Interrupt Request Pin Sensitivity
1=IRQ pin is both negative edge- and level-sensitive.
0=IRQ pin is negative edge-sensitive only.
IRQ is set only by reset, but can be cleared by software. This bit can only
be written once.

Bits 5, 4, 0 — Not used; these bits always read zero.

Bit 2
This bit is not affected by reset (—), and can read either one or zero.
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