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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

Details

Product Status Obsolete

Core Processor HC11

Core Size 8-Bit

Speed 4MHz

Connectivity SCI, SPI

Peripherals POR, WDT

Number of I/O 30

Program Memory Size -

Program Memory Type ROMless

EEPROM Size 512 x 8

RAM Size 1K x 8

Voltage - Supply (Vcc/Vdd) 4.75V ~ 5.25V

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)

Supplier Device Package 68-PLCC (24.21x24.21)
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Notes:
1. Bits 1 and 0 can be written once only in first 64 cycles. When SMOD = 1, these bits can be written any time. All

other bits can be written at any time.
2. Bits can be written to zero (protection disabled) once only in first 64 cycles or at any time in special modes. Bits

can be set to one at any time. 
3. Bits 5, 4, 2, 1, and 0 can be written once only in first 64 cycles. When SMOD = 1, bits 5, 4, 2, 1, and 0 can be

written at any time. All other bits can be written at any time
4. Bit 5 (CLK4X) can be written only one time.
5. Bit 4 (IRV) can be written only one time. 
6. Can be written once in first 64 cycles after reset in normal modes or at any time in special modes.

4.3.1 Mode Selection

The four mode variations are selected by the logic levels present on the MODA and
MODB pins at the rising edge of RESET. The MODA and MODB logic levels determine
the logic state of SMOD and MDA control bits in the HPRIO register. 

After reset is released, the mode select pins no longer influence the MCU operating
mode. In single-chip operating mode, the MODA pin is connected to a logic level zero.
In expanded mode, MODA should be connected to VDD through a pull-up resistor of
4.7 kW. The MODA pin also functions as the load instruction register (LIR) pin when
the MCU is not in reset. The open-drain active low LIR output pin drives low during the
first E cycle of each instruction (opcode fetch). The MODB pin also functions as stand-
by power input (VSTBY), which allows RAM contents to be maintained in absence of
VDD. Refer to APPENDIX A ELECTRICAL CHARACTERISTICS for VSTBY voltage
requirements.

Refer to Table 4-3, which is a summary of mode pin operation, the mode control bits,
and the four operating modes. 

Table 4-2 Write Access Limited Registers

Register
Address

Register
Name

Must be Written in
First 64 Cycles

Write One Time 
Only

$x024 Timer Interrupt Mask 2 (TMSK2) Note 1 —
$x035 Block Protect Register (BPROT) Note 2 —
$x038 System Configuration Options 2 (OPT2) No Note 4
$x039 System Configuration Options (OPTION) Note 3 —
$x03C Highest Priority I-bit and Miscellaneous (HPRIO) No Note 5
$x03D RAM and I/O Map Register (INIT) Yes Note 6

Table 4-3 Hardware Mode Select Summary

Input Levels
at Reset

Mode Control Bits in HPRIO 
(Latched at Reset)

MODB MODA RBOOT SMOD MDA
1 0 Single Chip 0 0 0
1 1 Expanded 0 0 1
0 0 Special Bootstrap 1 1 0
0 1 Special Test 0 1 1
OPERATING MODES AND ON-CHIP MEMORY
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Figure 4-3  Address Map for I/O and Program Chip Selects

4.5.3 General-Purpose Chip Select

The general-purpose chip select (CSGEN) is the most flexible and has the most con-
trol bits. Polarity of the active state, E-valid or address-valid timing, size, starting ad-
dress, and clock delay are all programmable. 

A single bit in CSCTL selects a priority between CSGEN and CSPROG. Bits in CSG-
SIZ select between address valid or E-clock valid timing, determine the polarity of the
active state and the address range of CSGEN. The value contained in the CSGADR
register determines the starting address for CSGEN. Depending on the size selected
for CSGEN, some bits in CSGADR will be invalid (don’t cares). Note that CSGEN is
disabled when a size of zero is selected. Refer to Figure 4-4. 

$0000

$1000

$FFFF
EXPANDED

MODE

$FE00
FFC0

FFFF
VECTORS

0000

FFFF

E000

C000

8000

x000

x05F
96-BYTE REGISTER
BLOCK

x060

x7FF
I/O CHIP SELECT 1
(CSIO1)

x800

xFFF
I/O CHIP SELECT 2
(CSIO2)

REMAPPABLE TO
4-KBYTE BOUNDARY

$E000

$C000

$8000

PSIZ[A:B] = 0:0
64K

PSIZ[A:B] = 0:1
32K

PSIZ[A:B] = 1:0
16K

PSIZ[A:B] = 1:1
8K

PROGRAM CHIP SELECT
(CSPROG)
OPERATING MODES AND ON-CHIP MEMORY
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SECTION 9 TIMING SYSTEM
The M68HC11 timing system is composed of five clock divider chains. The main clock
divider chain includes a 16-bit free-running counter, which is driven by a programma-
ble prescaler. The main timer's programmable prescaler provides one of the four
clocking rates to drive the 16-bit counter. Two prescaler control bits select the prescale
rate. 

The prescaler output divides the system clock by 1, 4, 8, or 16. Taps off of this main
clocking chain drive circuitry that generates the slower clocks used by the pulse accu-
mulator, the real-time interrupt (RTI), and the computer operating properly (COP)
watchdog subsystems, also described in this section. Refer to Figure 9-1. 

All main timer system activities are referenced to this free-running counter. The
counter begins incrementing from $0000 as the MCU comes out of reset, and contin-
ues to the maximum count, $FFFF. At the maximum count, the counter rolls over to
$0000, sets an overflow flag, and continues to increment. As long as the MCU is run-
ning in a normal operating mode, there is no way to reset, change, or interrupt the
counting. The capture/compare subsystem features three input capture channels, four
output compare channels, and one channel that can be selected to perform either in-
put capture or output compare. Each of the three input capture functions has its own
16-bit input capture register (time capture latch) and each of the output compare func-
tions has its own 16-bit compare register. All timer functions, including the timer over-
flow and RTI have their own interrupt controls and separate interrupt vectors. 

The pulse accumulator contains an 8-bit counter and edge select logic. The pulse ac-
cumulator can operate in either event counting mode or gated time accumulation
mode. During event counting mode, the pulse accumulator's 8-bit counter increments
when a specified edge is detected on an input signal. During gated time accumulation
mode, an internal clock source increments the 8-bit counter while an input signal has
a predetermined logic level. 

The real-time interrupt (RTI) is a programmable periodic interrupt circuit that permits
pacing the execution of software routines by selecting one of four interrupt rates. 

The COP watchdog clock input (E ¸  215) is tapped off of the free-running counter
chain. The COP automatically times out unless it is serviced within a specific time by
a program reset sequence. If the COP is allowed to time out, a reset is generated,
which drives the RESET pin low to reset the MCU and the external system. Refer to
Table 9-1 for crystal related frequencies and periods.
TIMING SYSTEM
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NOTES:
1. All timing is shown with respect to 20% VDD and 70% VDD, unless otherwise noted.
2. Signal production depends on software.
3. Assumes 200 pF load on all SPI pins.

Table A-8 Serial Peripheral Interface Timing
VDD = 5.0 Vdc ± 5%, VSS = 0 Vdc, TA = TL to TH

Num Characteristic Symbol 2.0 MHz 3.0 MHz 4.0 MHz Unit

Min Max Min Max Min Max

Operating Frequency
Master
Slave

fop(m)
fop(s)

dc
dc

1.0
2.0

dc
dc

1.5
3.0

dc
dc

2.0
4.0

MHz
MHz

1 Cycle Time
Master
Slave

tcyc(m)
tcyc(s)

2.0
500

—
—

2.0
333

—
—

2.0
250

—
—

tcyc
ns

2 Enable Lead Time
Master (Note 2)
Slave

tlead(m)
tlead(s)

—
250

—
—

—
240

—
—

—
200

—
—

ns
ns

3 Enable Lag Time
Master (Note 2)
Slave

tlag(m)
tlag(s)

—
250

—
—

—
240

—
—

—
200

—
—

ns
ns

4 Clock (SCK) High Time
Master
Slave

tw(SCKH)m
tw(SCKH)s

340
190

—
—

227
127

—
—

130
85

—
—

ns
ns

5 Clock (SCK) Low Time
Master
Slave

tw(SCKL)m
tw(SCKL)s

340
190

—
—

227
127

—
—

130
85

—
—

ns
ns

6 Data Setup Time (Inputs)
Master
Slave

tsu(m)
tsu(s)

100
100

—
—

100
100

—
—

100
100

—
—

ns
ns

7 Data Hold Time (Inputs)
Master
Slave

th(m)
th(s)

100
100

—
—

100
100

—
—

100
100

—
—

ns
ns

8 Access Time (Time to Data Active from 
High-Impedance State)
Slave ta 0 120 0 120 0 120 ns

9 Disable Time (Hold Time to High-Impedance State)
Slave tdis — 240 — 167 — 125 ns

10 Data Valid (After Enable Edge) (Note 3) tv(s) — 240 — 167 — 125 ns

11 Data Hold Time (Outputs) (After Enable Edge) tho 0 — 0 — 0 — ns

12 Rise Time (20% VDD to 70% VDD, CL = 200 pF)
SPI Outputs (SCK, MOSI, and MISO)
SPI Inputs (SCK, MOSI, MISO, and SS)

trm
trs

—
—

100
2.0

—
—

100
2.0

—
—

100
2.0

ns
ms

13 Fall Time (70% VDD to 20% VDD, CL = 200 pF)
SPI Outputs (SCK, MOSI, and MISO)
SPI Inputs (SCK, MOSI, MISO, and SS)

tfm
tfs

—
—

100
2.0

—
—

100
2.0

—
—

100
2.0

ns
ms
ELECTRICAL CHARACTERISTICS MC68HC11F1
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