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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Data Converters A/D 8x8b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 68-LCC (J-Lead)
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SECTION 2 PIN DESCRIPTIONS
The MC68HC11F1 MCU is available in a 68-pin plastic leaded chip carrier (PLCC) and
an 80-pin plastic quad flat pack (QFP). Most pins on this MCU serve two or more func-
tions, as described in the following paragraphs. Figure 2-1 shows the pin assignments
for the PLCC. Figure 2-2 shows the pin assignments for the QFP.

Figure 2-1  Pin Assignments for MC68HC11F1 68-Pin PLCC
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The XTAL pin is normally left unterminated when an external CMOS compatible clock
is connected to the EXTAL pin. However, a 10 kΩ to 100 kΩ load resistor connected
from the XTAL output to ground can be used to reduce RFI noise emission. 

The XTAL output is normally used to drive a crystal. The XTAL output can be buffered
with a high-impedance buffer, or it can be used to drive the EXTAL input of another
M68HC11 device. Refer to Figure 2-6. 

In all cases, use caution when designing circuitry associated with the oscillator pins.
Load capacitances shown in the oscillator circuits include all stray layout capacitanc-
es. Refer to Figure 2-4, Figure 2-5, and Figure 2-6. 

Figure 2-4  Common Crystal Connections

Figure 2-5  External Oscillator Connections

Figure 2-6  One Crystal Driving Two MCUs
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2.11.2 Port B

Port B is an 8-bit output-only port. In single-chip modes, port B pins are general-pur-
pose output pins (PB[7:0]). In expanded modes, port B pins act as the high-order ad-
dress lines (ADDR[15:8]) of the address bus. 

PORTB can be read at any time. Reads of PORTB return the pin driver input level. If
PORTB is written, the data is stored in internal latches. It drives the pins only in single-
chip or bootstrap mode. In expanded operating modes, port B pins are the high-order
address outputs (ADDR[15:8]). 

Refer to SECTION 6 PARALLEL INPUT/OUTPUT. 

2.11.3 Port C

Port C is an 8-bit general-purpose I/O port with a data register (PORTC) and a data
direction register (DDRC). In single-chip modes, port C pins are general-purpose I/O
pins (PC[7:0]). In expanded modes, port C pins are configured as data bus pins (DA-
TA[7:0]). 

PORTC can be read at any time. Inputs return the pin level; outputs return the pin driv-
er input level. If PORTC is written, the data is stored in internal latches. It drives the
pins only if they are configured as outputs in single-chip or bootstrap mode. Port C pins
are general-purpose inputs out of reset in single-chip and bootstrap modes. In expand-
ed and test modes, these pins are data bus lines out of reset. 

The CWOM control bit in the OPT2 register disables port C’s P-channel output drivers.
Because the N-channel driver is not affected by CWOM, setting CWOM causes port
C to become an open-drain-type output port suitable for wired-OR operation. In wired-
OR mode, (PORTC bits are at logic level zero), pins are actively driven low by the N-
channel driver. When a port C bit is at logic level one, the associated pin is in a high-
impedance state, as neither the N-channel nor the P-channel devices are active. It is
customary to have an external pull-up resistor on lines that are driven by open-drain
devices. Port C can only be configured for wired-OR operation when the MCU is in sin-
gle-chip or bootstrap modes. 

Refer to SECTION 6 PARALLEL INPUT/OUTPUT. 

2.11.4 Port D

Port D, a 6-bit general-purpose I/O port, has a data register (PORTD) and a data di-
rection register (DDRD). The six port D lines (D[5:0]) can be used for general-purpose
I/O, for the serial communications interface (SCI) and serial peripheral interface (SPI)
subsystems. 

PORTD can be read at any time. Inputs return the pin level; outputs return the pin driv-
er input level. If PORTD is written, the data is stored in internal latches and can be driv-
en only if port D is configured for general-purpose output. 

The DWOM control bit in the SPCR register disables port D’s P-channel output drivers.
Because the N-channel driver is not affected by DWOM, setting DWOM causes port
D to become an open-drain-type output port suitable for wired-OR operation. In wired-
PIN DESCRIPTIONS MC68HC11F1

2-8 TECHNICAL DATA
  

For More Information On This Product,
  Go to: www.freescale.com



    
F

re
e

sc
a

le
 S

e
m

ic
o

n
d

u
c

to
r,

 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.
n

c
..

.

A normal mode is selected when MODB is logic one during reset. One of three reset
vectors is fetched from address $FFFA–$FFFF, and program execution begins from
the address indicated by this vector. If MODB is logic zero during reset, the special
mode reset vector is fetched from addresses $BFFA–$BFFF and software has access
to special test features. Refer to SECTION 5 RESETS AND INTERRUPTS for infor-
mation regarding reset vectors. 

4.3.1.1 HPRIO Register

Bits in the HPRIO register select the highest priority interrupt level, select whether
bootstrap ROM is present, and control visibility of internal reads by the CPU. After re-
set, MDA and SMOD select the operating mode. 

*Reset states of RBOOT, SMOD, and MDA bits depend on hardware mode selection. Refer to Table 4-3.

RBOOT — Read Bootstrap ROM
Set to one out of reset in bootstrap mode. Valid while in special modes only. Can be
read anytime. Can only be written in special modes. 

0 = Bootloader ROM disabled and not in map
1 = Bootloader ROM enabled and in map at $BF00–$BFFF

SMOD and MDA — Special Mode Select and Mode Select A
The initial value of SMOD is the inverse of the logic level present on the MODB pin at
the rising edge of reset. The initial value of MDA equals the logic level present on the
MODA pin at the rising edge of reset. These two bits can be read at any time. They can
be written at any time in special modes. Neither bit can be written is normal modes.
SMOD cannot be set once it has been cleared. Refer to Table 4-3.

IRV — Internal Read Visibility
IRV can be written at any time in special modes (SMOD = 1). In normal modes (SMOD
= 0) IRV can be written only once. In expanded and test modes, IRV determines
whether internal read visibility is on or off. In single-chip and bootstrap modes, IRV has
no meaning or effect. 

0 = No internal read visibility on external bus
1 = Data from internal reads is driven out the external data bus. 

PSEL[3:0] — Priority Select Bits [3:0]
Refer to 5.3.1 Highest Priority Interrupt and Miscellaneous Register. 

HPRIO — Highest Priority I-Bit Interrupt and Miscellaneous $103C

Bit 7 6 5 4 3 2 1 Bit 0
RBOOT* SMOD* MDA* IRV PSEL3 PSEL2 PSEL1 PSEL0

RESET: 0 0 0 0 0 1 1 0 Single Chip
0 0 1 0 0 1 1 0 Expanded
1 1 0 1 0 1 1 0 Bootstrap
0 1 1 1 0 1 1 0 Special Test
OPERATING MODES AND ON-CHIP MEMORY MC68HC11F1
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4.3.2 Initialization

Because bits in the following registers control the basic configuration of the MCU, an
accidental change of their values could cause serious system problems. The protec-
tion mechanism, overridden in special operating modes, requires a write to the protect-
ed bits only within the first 64 bus cycles after any reset, or only once after each reset.
Table 4-2 summarizes the write access limited registers. 

4.3.2.1 CONFIG Register

CONFIG controls the presence and position of the EEPROM in the memory map.
CONFIG also enables the COP watchdog timer. 

P indicates a previously programmed bit. P(L) indicates that the bit resets to the logic
level held in the latch prior to reset, but the function of COP is controlled by DISR bit
in TEST1 register. 

The CONFIG register consists of an EEPROM byte and static latches that control the
start-up configuration of the MCU. The contents of the EEPROM byte are transferred
into static working latches during reset sequences. The operation of the MCU is con-
trolled directly by these latches and not by CONFIG itself. In normal modes, changes
to CONFIG do not affect operation of the MCU until after the next reset sequence.
When programming, the CONFIG register itself is accessed. When the CONFIG reg-
ister is read, the static latches are accessed. 

These bits can be read at any time. The value read is the one latched into the register
from the EEPROM cells during the last reset sequence. A new value programmed into
this register cannot be read until after a subsequent reset sequence. Unused bits al-
ways read as ones.

In special test mode, the static latches can be written directly at any time. In all modes,
CONFIG bits can only be programmed using the EEPROM programming sequence,
and are neither readable nor active until latched via the next reset. Refer to 4.4.3 CON-
FIG Register Programming. 

EE[3:0] — EEPROM Mapping Control
EE[3:0] select the upper four bits of the EEPROM base address. In single-chip and
bootstrap modes, EEPROM is forced to $FE00–$FFFF regardless of the value of
EE[3:0]. 

CONFIG — System Configuration Register $103F

Bit 7 6 5 4 3 2 1 Bit 0
EE3 EE2 EE1 EE0 — NOCOP — EEON

RESET: 1 1 1 1 1 P 1 1 Single Chip
1 1 1 1 1 P(L) 1 1 Bootstrap
P P P P 1 P 1 P Expanded
P P P P 1 P(L) 1 0 Special Test
OPERATING MODES AND ON-CHIP MEMORY
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5.1.3 Computer Operating Properly (COP) Reset

The MCU includes a COP system to help protect against software failures. When the
COP is enabled, the software is responsible for keeping a free-running watchdog timer
from timing out. When the software is no longer being executed in the intended se-
quence, a system reset is initiated. 

The state of the NOCOP bit in the CONFIG register determines whether the COP sys-
tem is enabled or disabled. To change the enable status of the COP system, change
the contents of the CONFIG register and then perform a system reset. In the special
test and bootstrap operating modes, the COP system is initially inhibited by the disable
resets (DISR) control bit in the TEST1 register. The DISR bit can subsequently be writ-
ten to zero to enable COP resets.

The COP timer rate control bits CR[1:0] in the OPTION register determine the COP
time-out period. The system E clock is divided by the values shown in Table 5-1. After
reset, these bits are zero, which selects the fastest time-out period. In normal operat-
ing modes, these bits can only be written once within 64 bus cycles after reset. 

Complete the following reset sequence to service the COP timer. Write $55 to CO-
PRST to arm the COP timer clearing mechanism. Then write $AA to COPRST to clear
the COP timer. Performing instructions between these two steps is possible as long
as both steps are completed in the correct sequence before the timer times out. 

5.1.4 Clock Monitor Reset

The clock monitor circuit is based on an internal RC time delay. If no MCU clock edges
are detected within this RC time delay, the clock monitor can optionally generate a sys-
tem reset. The clock monitor function is enabled or disabled by the CME and FCME
control bits in the OPTION register. The presence of a time-out is determined by the
RC delay, which allows the clock monitor to operate without any MCU clocks. 

Clock monitor is used as a backup for the COP system. Because the COP needs a
clock to function, it is disabled when the clocks stop. Therefore, the clock monitor sys-
tem can detect clock failures not detected by the COP system.

Table 5-1 COP Timer Rate Selection

CR[1:0] Divide 
E By

XTAL = 8.0 MHz Time-
out 

–0 ms, +16.4 ms

XTAL = 12.0 MHz
Time-out

–0 ms, +10.9 ms

XTAL = 16.0 MHz
Time-out

–0 ms, +8.2 ms
0 0 215 16.384 ms 10.923 ms 8.192 ms

0 1 217 65.536 ms 43.691 ms 32.768 ms

1 0 219 262.14 ms 174.76 ms 131.07 ms

1 1 221 1.049 s 699.05 ms 524.29 ms

E = 2.0 MHz 3.0 MHz 4.0 MHz

COPRST — Arm/Reset COP Timer Circuitry $103A

Bit 7 6 5 4 3 2 1 Bit 0
7 6 5 4 3 2 1 0

RESET: 0 0 0 0 0 0 0 0
RESETS AND INTERRUPTS MC68HC11F1
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5.2.6 Pulse Accumulator

The pulse accumulator system is disabled at reset so that the pulse accumulator input
(PAI) pin defaults to being a general-purpose input pin. 

5.2.7 Computer Operating Properly (COP)

The COP watchdog system is enabled if the NOCOP control bit in the CONFIG regis-
ter is cleared, and disabled if NOCOP is set. The COP rate is set for the shortest du-
ration time-out. 

5.2.8 Serial Communications Interface (SCI) 

The reset condition of the SCI system is independent of the operating mode. All trans-
mit and receive interrupts are masked and both the transmitter and receiver are dis-
abled so the port pins default to being general-purpose I/O lines. The SCI frame format
is initialized to an 8-bit character size. The send break and receiver wakeup functions
are disabled. The TDRE and TC status bits in the SCI status register are both set, in-
dicating that there is no transmit data in either the transmit data register or the transmit
serial shift register. The RDRF, IDLE, OR, NF, FE, PF, and RAF receive-related status
bits are cleared. 

5.2.9 Serial Peripheral Interface (SPI) 

The SPI system is disabled by reset. The port pins associated with this function default
to being general-purpose I/O lines. 

5.2.10 Analog-to-Digital Converter

The A/D converter configuration is indeterminate after reset. The ADPU bit is cleared
by reset, which disables the A/D system. The conversion complete flag is cleared by
reset. 

5.2.11 System

The EEPROM programming controls are disabled, so the memory system is config-
ured for normal read operation. PSEL[3:0] are initialized with the binary value %0101,
causing the external IRQ pin to have the highest I-bit interrupt priority. The IRQ pin is
configured for level-sensitive operation (for wired-OR systems). The RBOOT, SMOD,
and MDA bits in the HPRIO register reflect the status of the MODB and MODA inputs
at the rising edge of reset. The DLY control bit is set to specify that an oscillator start-
up delay is imposed upon recovery from STOP mode. The clock monitor system is dis-
abled because CME and FCME are cleared. 

5.3 Reset and Interrupt Priority

Resets and interrupts have a hardware priority that determines which reset or interrupt
is serviced first when simultaneous requests occur. Any maskable interrupt can be giv-
en priority over other maskable interrupts. 

The first six interrupt sources are not maskable. The priority arrangement for these
sources is as follows:
RESETS AND INTERRUPTS MC68HC11F1
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For some interrupt sources, such as the SCI interrupts, the flags are automatically
cleared during the normal course of responding to the interrupt requests. For example,
the RDRF flag in the SCI system is cleared by the automatic clearing mechanism con-
sisting of a read of the SCI status register while RDRF is set, followed by a read of the
SCI data register. The normal response to an RDRF interrupt request would be to read
the SCI status register to check for receive errors, then to read the received data from
the SCI data register. These two steps satisfy the automatic clearing mechanism with-
out requiring any special instructions.

5.4.1 Interrupt Recognition and Register Stacking

An interrupt can be recognized at any time after it is enabled by its local mask, if any,
and by the global mask bit in the CCR. Once an interrupt source is recognized, the
CPU responds at the completion of the instruction being executed. Interrupt latency
varies according to the number of cycles required to complete the current instruction.
When the CPU begins to service an interrupt, the contents of the CPU registers are
pushed onto the stack in the order shown in Table 5-5. After the CCR value is stacked,
the I bit and the X bit (if XIRQ is pending) are set to inhibit further interrupts. The inter-
rupt vector for the highest priority pending source is fetched, and execution continues

Table 5-4 Interrupt and Reset Vector Assignments

Vector Address Interrupt Source CCR
Mask Bit

Local Mask

FFC0, C1 – FFD4, D5 Reserved — —
FFD6, D7 SCI Serial System I

• SCI Receive Data Register Full RIE
• SCI Receiver Overrun RIE
• SCI Transmit Data Register Empty TIE
• SCI Transmit Complete TCIE
• SCI Idle Line Detect ILIE

FFD8, D9 SPI Serial Transfer Complete I SPIE
FFDA, DB Pulse Accumulator Input Edge I PAII
FFDC, DD Pulse Accumulator Overflow I PAOVI
FFDE, DF Timer Overflow I TOI
FFE0, E1 Timer Input Capture 4/Output Compare 5 I I4/O5I
FFE2, E3 Timer Output Compare 4 I OC4I
FFE4, E5 Timer Output Compare 3 I OC3I
FFE6, E7 Timer Output Compare 2 I OC2I
FFE8, E9 Timer Output Compare 1 I OC1I
FFEA, EB Timer Input Capture 3 I IC3I
FFEC, ED Timer Input Capture 2 I IC2I
FFEE, EF Timer Input Capture 1 I IC1I
FFF0, F1 Real-Time Interrupt I RTII
FFF2, F3 IRQ I None
FFF4, F5 XIRQ Pin X None
FFF6, F7 Software Interrupt None None
FFF8, F9 Illegal Opcode Trap None None
FFFA, FB COP Failure None NOCOP
FFFC, FD Clock Monitor Fail None CME
FFFE, FF RESET None None
RESETS AND INTERRUPTS
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impedance state, as neither the N-channel nor the P-channel devices are active. It is
customary to have an external pull-up resistor on lines that are driven by open-drain
devices. Port C can only be configured for wired-OR operation when the MCU is in sin-
gle-chip or bootstrap modes. 

DDC[7:0] — Data Direction for Port C 
0 = Input
1 = Output 

6.4 Port D

In all modes, port D bits [5:0] can be used either for general-purpose I/O, or with the
SCI and SPI subsystems. During reset, port D pins are configured as high impedance
inputs (DDRD bits cleared).

The DWOM control bit in the SPCR register disables port D’s P-channel output drivers.
Because the N-channel driver is not affected by DWOM, setting DWOM causes port
D to become an open-drain-type output port suitable for wired-OR operation. In wired-
OR mode, (PORTD bits are at logic level zero), pins are actively driven low by the N-
channel driver. When a port D bit is at logic level one, the associated pin is in a high-
impedance state, as neither the N-channel nor the P-channel devices are active. It is
customary to have an external pull-up resistor on lines that are driven by open-drain
devices. Port D can be configured for wired-OR operation in any operating mode. 

PORTC — Port C Data $1006

Bit 7 6 5 4 3 2 1 Bit 0
PC7 PC6 PC5 PC4 PC3 PC2 PC1 PC0

S. Chip or
Boot: PC7 PC6 PC5 PC4 PC3 PC2 PC1 PC0

RESET: I I I I I I I I
Expan. or

Test: DATA7 DATA6 DATA5 DATA4 DATA3 DATA2 DATA1 DATA0

DDRC — Data Direction Register for Port C $1007

Bit 7 6 5 4 3 2 1 Bit 0
DDC7 DDC6 DDC5 DDC4 DDC3 DDC2 DDC1 DDC0

RESET: 0 0 0 0 0 0 0 0

PORTD — Port D Data $1008

Bit 7 6 5 4 3 2 1 Bit 0
— — PD5 PD4 PD3 PD2 PD1 PD0

RESET: 0 0 I I I I I I
Alt. Pin
Func.:  —  — SS SCK MOSI MISO TxD RxD
PARALLEL INPUT/OUTPUT
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6.7 Port G

Port G pins reset to high-impedance inputs except in expanded modes where reset
causes PG7 to become the CSPROG output. Alternate functions for port G bits [7:4]
are chip select outputs. All port G bits are bidirectional and have corresponding data
direction bits. 

The GWOM control bit in the OPT2 register disables port G's P-channel output drivers.
Because the N-channel driver is not affected by GWOM, setting GWOM causes port
G to become an open-drain-type output port suitable for wired-OR operation. In wired-
OR mode, (PORTG bits are at logic level zero), pins are actively driven low by the N-
channel driver. When a port G bit is at logic level one, the associated pin is in a high-
impedance state, as neither the N-channel nor the P-channel devices are active. It is
customary to have an external pull-up resistor on lines that are driven by open-drain
devices. Port G can be configured for wired-OR operation in any operating mode. 

DDG[7:0] — Data Direction for Port G
0 = Input
1 = Output

6.8 System Configuration Options 2

The system configuration options 2 register controls several configuration parameters.
Bit 6, CWOM, is the only bit in this register that directly affects parallel I/O. 

PORTF — Port F Data $1005

Bit 7 6 5 4 3 2 1 Bit 0
PF7 PF6 PF5 PF4 PF3 PF2 PF1 PF0

S. Chip 
or Boot: PF7 PF6 PF5 PF4 PF3 PF2 PF1 PF0
RESET: 0 0 0 0 0 0 0 0
Expan. 
or Test: ADDR7 ADDR6 ADDR5 ADDR4 ADDR3 ADDR2 ADDR1 ADDR0

PORTG — Port G Data $1002

Bit 7 6 5 4 3 2 1 Bit 0
PG7 PG6 PG5 PG4 PG3 PG2 PG1 PG0

RESET: I I I I I I I I
Alt. Pin
Func.: CSPROG CSGEN CSIO1 CSIO2 — — — —

DDRG — Data Direction Register for Port G $1003

Bit 7 6 5 4 3 2 1 Bit 0
DDG7 DDG6 DDG5 DDG4 DDG3 DDG2 DDG1 DDG0

RESET: 0 0 0 0 0 0 0 0
PARALLEL INPUT/OUTPUT

TECHNICAL DATA 6-5
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GWOM — Port G Wired-OR Mode
0 = Port G operates normally
1 = Port G outputs are open drain

CWOM — Port C Wired-OR Mode
0 = Port C operates normally
1 = Port C outputs are open drain

CLK4X — 4XOUT Clock Enable
Refer to SECTION 2 PIN DESCRIPTIONS. 

Bits [4:0] — Not implemented
Always read zero

OPT2 — System Configuration Options 2 $1038

Bit 7 6 5 4 3 2 1 Bit 0
GWOM CWOM CLK4X — — — — —

RESET: 0 0 1 0 0 0 0 0
PARALLEL INPUT/OUTPUT MC68HC11F1
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Figure 7-1  SCI Transmitter Block Diagram

7.3 Receive Operation

During receive operations, the transmit sequence is reversed. The serial shift register
receives data and transfers it to a parallel receive data register (SCDR) as a complete
word. This double buffered operation allows a character to be shifted in serially while
another character is already in the SCDR. An advanced data recovery scheme distin-
guishes valid data from noise in the serial data stream. The data input is selectively
sampled to detect receive data, and a majority voting circuit determines the value and
integrity of each bit.
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Figure 7-2  SCI Receiver Block Diagram
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Figure 7-4  Interrupt Source Resolution Within SCI
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Figure 9-1  Timer Clock Divider Chains
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indicates when valid data is present in the result registers. The result registers are writ-
ten during a portion of the system clock cycle when reads do not occur, so there is no
conflict.

10.1.5 A/D Converter Clocks

The CSEL bit in the OPTION register selects whether the A/D converter uses the sys-
tem E clock or an internal RC oscillator for synchronization. When the A/D system is
operating with the MCU E clock, all switching and comparator functions are synchro-
nized to the MCU clocks. This allows the comparator results to be sampled at relatively
quiet clock times to minimize noise errors.

When E-clock frequency is below 750 kHz, charge leakage in the capacitor array can
cause errors, and the internal oscillator should be used. The RC clock is asynchronous
to the MCU internal E clock. Therefore, when the RC clock is used, additional errors
can occur because the comparator is sensitive to the additional system clock noise.

10.1.6 Conversion Sequence

A/D converter operations are performed in sequences of four conversions each. A
conversion sequence can repeat continuously or stop after one iteration. The conver-
sion complete flag (CCF) is set after the fourth conversion in a sequence to show the
availability of data in the result registers. Figure 10-3 shows the timing of a typical se-
quence. Synchronization is referenced to the system E clock. 

Figure 10-3  A/D Conversion Sequence
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ANALOG-TO-DIGITAL CONVERTER MC68HC11F1
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APPENDIX A ELECTRICAL CHARACTERISTICS
This appendix contains electrical parameters for the MC68HC11F1 microcontroller. 

*One pin at a time, observing maximum power dissipation limits.

Internal circuitry protects the inputs against damage caused by high static voltages or
electric fields; however, normal precautions are necessary to avoid application of any
voltage higher than maximum-rated voltages to this high-impedance circuit. Extended
operation at the maximum ratings can adversely affect device reliability. Tying unused
inputs to an appropriate logic voltage level (either GND or VDD) enhances reliability of
operation.

Table A-1 Maximum Ratings

Rating Symbol Value Unit

Supply Voltage VDD  – 0.3 to + 7.0 V

Input Voltage Vin – 0.3 to + 7.0 V

Operating Temperature Range
MC68HC11F1
MC68HC11F1C
MC68HC11F1V
MC68HC11F1M

TA TL to TH
0 to + 70

– 40 to + 85
– 40 to + 105
– 40 to + 125

°C

Storage Temperature Range Tstg – 55 to + 150 °C
Current Drain per Pin*
Excluding VDD, VSS, AVDD, VRH, and VRL

ID 25 mA
ELECTRICAL CHARACTERISTICS
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