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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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3.1.10 CAN 2.0B Controller Module (TouCAN)

• Full implementation of CAN protocol specification, version 2.0 A and B
• 16 receive/transmit message buffers of 0 to 8 bytes data length
• Global mask register for message buffers 0 to 13
• Independent mask registers for message buffers 14 and 15
• Programmable transmit-first scheme: lowest ID or lowest buffer number
• 16-bit free-running timer for message time-stamping
• Low power sleep mode with programmable wake-up on bus activity

3.2 Intermodule Bus

The intermodule bus (IMB) is a standardized bus developed to facilitate both design
and operation of modular microcontrollers. It contains circuitry to support exception
processing, address space partitioning, multiple interrupt levels, and vectored inter-
rupts. The standardized modules in the MCU communicate with one another through
the IMB. The IMB in the MCU uses 24 address and 16 data lines.

3.3 System Block Diagram and Pin Assignment Diagrams

Figure 3-1 is a functional diagram of the MCU. There is not a one-to-one correspon-
dence between location and size of blocks in the diagram and location and size of in-
tegrated-circuit modules. Figure 3-2 shows the MC68336 pin assignment package;
Figure 3-3 shows the MC68376 pin assignment package. Note that the MC68376 is
a pin-compatible upgrade for the MC68336 that provides a CAN protocol controller
and an 8-Kbyte masked ROM module. Both devices use a 160-pin plastic surface-
mount package. Refer to B.1 Obtaining Updated MC68336/376 Mechanical Infor-
mation for package dimensions. Refer to subsequent paragraphs in this section for
pin and signal descriptions. 
MC68336/376 OVERVIEW MOTOROLA
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Figure 5-8  MCU Basic System
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5.6.2.2 Write Cycle

During a write cycle, the MCU transfers data to an external memory or peripheral de-
vice. If the instruction specifies a long-word or word operation, the MCU attempts to
write two bytes at once. For a byte operation, the MCU writes one byte. The portion of
the data bus upon which each byte is written depends on operand size, peripheral ad-
dress, and peripheral port size.

Refer to 5.5.2 Dynamic Bus Sizing and 5.5.4 Misaligned Operands for more infor-
mation. Figure 5-11 is a flowchart of a write-cycle operation for a word transfer. Refer
to the SIM Reference Manual (SIMRM/AD) for more information.

Figure 5-11  Write Cycle Flowchart
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Figure 5-16  Preferred Circuit for Data Bus Mode Select Conditioning

Alternate methods can be used for driving data bus pins low during reset. Figure 5-17
shows two of these options. The simplest is to connect a resistor in series with a diode
from the data bus pin to the RESET line. A bipolar transistor can be used for the same
purpose, but an additional current limiting resistor must be connected between the
base of the transistor and the RESET pin. If a MOSFET is substituted for the bipolar
transistor, only the 1 kΩ isolation resistor is required. These simpler circuits do not
offer the protection from potential memory corruption during RESET assertion as does
the circuit shown in Figure 5-16. 
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Port size determines the way in which bus transfers to an external address are allo-
cated. Port size of eight bits or sixteen bits can be selected when a pin is assigned as
a chip-select. Port size and transfer size affect how the chip-select signal is asserted.
Refer to 5.9.1.3 Chip-Select Option Registers for more information. 

Out of reset, chip-select pin function is determined by the logic level on a correspond-
ing data bus pin. The data bus pins have weak internal pull-up drivers, but can be held
low by external devices. Refer to 5.7.3.1 Data Bus Mode Selection for more informa-
tion. Either 16-bit chip-select function (%11) or alternate function (%01) can be select-
ed during reset. All pins except the boot ROM select pin (CSBOOT) are disabled out
of reset. There are twelve chip-select functions and only eight associated data bus
pins. There is not a one-to-one correspondence. Refer to 5.9.4 Chip-Select Reset
Operation for more detailed information. 

The CSBOOT signal is enabled out of reset. The state of the DATA0 line during reset
determines what port width CSBOOT uses. If DATA0 is held high (either by the weak
internal pull-up driver or by an external pull-up device), 16-bit port size is selected. If
DATA0 is held low, 8-bit port size is selected. 

A pin programmed as a discrete output drives an external signal to the value specified
in the port C register. No discrete output function is available on pins CSBOOT, BR,
BG, or BGACK. ADDR23 provides the ECLK output rather than a discrete output sig-
nal.

When a pin is programmed for discrete output or alternate function, internal chip-select
logic still functions and can be used to generate DSACK or AVEC internally on an ad-
dress and control signal match.

5.9.1.2 Chip-Select Base Address Registers

Each chip-select has an associated base address register. A base address is the low-
est address in the block of addresses enabled by a chip-select. Block size is the extent
of the address block above the base address. Block size is determined by the value
contained in BLKSZ[2:0]. Multiple chip-selects assigned to the same block of
addresses must have the same number of wait states.

BLKSZ[2:0] determines which bits in the base address field are compared to corre-
sponding bits on the address bus during an access. Provided other constraints deter-
mined by option register fields are also satisfied, when a match occurs, the associated
chip-select signal is asserted. Table 5-20 shows BLKSZ[2:0] encoding. 

Table 5-19 Pin Assignment Field Encoding

CSxPA[1:0] Description
00 Discrete output 
01 Alternate function
10 Chip-select (8-bit port)
11 Chip-select (16-bit port)
 MOTOROLA SYSTEM INTEGRATION MODULE MC68336/376
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Serial transfers of eight to sixteen can be specified. Programmable transfer length sim-
plifies interfacing to devices that require different data lengths. 

An inter-transfer delay of 17 to 8192 system clocks can be specified (default is 17 sys-
tem clocks). Programmable delay simplifies the interface to devices that require differ-
ent delays between transfers. 

A dedicated 80-byte RAM is used to store received data, data to be transmitted, and
a queue of commands. The CPU32 can access these locations directly. This allows
serial peripherals to be treated like memory-mapped parallel devices. 

The command queue allows the QSPI to perform up to 16 serial transfers without
CPU32 intervention. Each queue entry contains all the information needed by the
QSPI to independently complete one serial transfer. 

A pointer identifies the queue location containing the data and command for the next
serial transfer. Normally, the pointer address is incremented after each serial transfer,
but the CPU32 can change the pointer value at any time. Support of multiple-tasks can
be provided by segmenting the queue. 

The QSPI has four peripheral chip-select pins. The chip-select signals simplify inter-
facing by reducing CPU32 intervention. If the chip-select signals are externally decod-
ed, 16 independent select signals can be generated.

Wrap-around mode allows continuous execution of queued commands. In wrap-
around mode, newly received data replaces previously received data in the receive
RAM. Wrap-around mode can simplify the interface with A/D converters by continu-
ously updating conversion values stored in the RAM. 

Continuous transfer mode allows transfer of an uninterrupted bit stream. Any number
of bits in a range from 8 to 256 can be transferred without CPU32 intervention. Longer
transfers are possible, but minimal intervention is required to prevent loss of data. A
standard delay of 17 system clocks is inserted between the transfer of each queue
entry. 

9.3.1 QSPI Registers 

The programmer’s model for the QSPI consists of the QSM global and pin control reg-
isters, four QSPI control registers (SPCR[0:3]), the status register (SPSR), and the 80-
byte QSPI RAM. Registers and RAM can be read and written by the CPU32. Refer to
D.6 Queued Serial Module for register bit and field definitions. 

9.3.1.1 Control Registers

Control registers contain parameters for configuring the QSPI and enabling various
modes of operation. The CPU32 has read and write access to all control registers. The
QSM has read access only to all bits except the SPE bit in SPCR1. Control registers
must be initialized before the QSPI is enabled to insure defined operation. SPCR1
must be written last because it contains the QSPI enable bit (SPE). 

Writing a new value to any control register except SPCR2 while the QSPI is enabled
disrupts operation. SPCR2 is buffered. New SPCR2 values become effective after
completion of the current serial transfer. Rewriting NEWQP in SPCR2 causes execu-
 MOTOROLA QUEUED SERIAL MODULE MC68336/376
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Delay after transfer can be used to provide a peripheral deselect interval. A delay can
also be inserted between consecutive transfers to allow serial A/D converters to com-
plete conversion. Writing a value to DTL[7:0] in SPCR1 specifies a delay period. The
DT bit in each command RAM byte determines whether the standard delay period (DT
= 0) or the specified delay period (DT = 1) is used. The following expression is used
to calculate the delay: 

where DTL equals {1, 2, 3,..., 255}. 

A zero value for DTL[7:0] causes a delay-after-transfer value of 8192/System Clock. 

Adequate delay between transfers must be specified for long data streams because
the QSPI requires time to load a transmit RAM entry for transfer. Receiving devices
need at least the standard delay between successive transfers. If the system clock is
operating at a slower rate, the delay between transfers must be increased proportion-
ately. 

Operation is initiated by setting the SPE bit in SPCR1. Shortly after SPE is set, the
QSPI executes the command at the command RAM address pointed to by NEWQP.
Data at the pointer address in transmit RAM is loaded into the data serializer and
transmitted. Data that is simultaneously received is stored at the pointer address in re-
ceive RAM. 

When the proper number of bits have been transferred, the QSPI stores the working
queue pointer value in CPTQP, increments the working queue pointer, and loads the
next data for transfer from transmit RAM. The command pointed to by the incremented
working queue pointer is executed next, unless a new value has been written to
NEWQP. If a new queue pointer value is written while a transfer is in progress, that
transfer is completed normally. 

When the CONT bit in a command RAM byte is set, PCS pins are continuously driven
in specified states during and between transfers. If the chip-select pattern changes
during or between transfers, the original pattern is driven until execution of the follow-
ing transfer begins. When CONT is cleared, the data in register PORTQS is driven be-
tween transfers. The data in PORTQS must match the inactive states of SCK and any
peripheral chip-selects used.

When the QSPI reaches the end of the queue, it sets the SPIF flag. If the SPIFIE bit
in SPCR2 is set, an interrupt request is generated when SPIF is asserted. At this point,
the QSPI clears SPE and stops unless wrap-around mode is enabled. 

Delay after Transfer 32 DTL[7:0]×
System Clock
------------------------------------=

Standard Delay after Transfer 17
System Clock
------------------------------------=
 MOTOROLA QUEUED SERIAL MODULE MC68336/376
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8.12.3.3 Continuous-Scan Modes

When application software requires execution of multiple passes through a sequence
of conversions defined by a queue, a continuous-scan queue operating mode is
selected.

When a queue is programmed for a continuous-scan mode, the single-scan enable bit
in the queue control register does not have any meaning or effect. As soon as the
queue operating mode is programmed, the selected trigger event can initiate queue
execution.

In the case of the software initiated continuous-scan mode, the trigger event is gener-
ated internally and queue execution begins immediately. In the other continuous-scan
queue operating modes, the selected trigger event must occur before the queue can
start. A trigger overrun is recorded if a trigger event occurs during queue execution in
the external trigger continuous-scan mode and the periodic timer continuous-scan
mode. When a pause is encountered during a scan, another trigger event is required
for queue execution to continue. Software involvement is not required for queue
execution to continue from the paused state.

After queue execution is complete, the queue status is shown as idle. Since the con-
tinuous-scan queue operating modes allow an entire queue to be scanned multiple
times, software involvement is not required for queue execution to continue from the
idle state. The next trigger event causes queue execution to begin again, starting with
the first CCW in the queue. 

NOTE

It may not be possible to guarantee coherent samples when using
the continuous-scan queue operating modes since the relationship
between any two conversions may be variable due to programmable
trigger events and queue priorities.

By programming the MQ1 field in QACR1 or the MQ2 field in QACR2, the following
modes can be selected for queue 1 and/or 2:

• Software initiated continuous-scan mode
— When this mode is programmed, the trigger event is generated automatically

by the QADC, and queue execution begins immediately. If a pause is encoun-
tered, queue execution ceases for two QCLKs, while another trigger event is
generated internally; execution then continues. When the end-of-queue is
reached, another internal trigger event is generated, and queue execution be-
gins again from the beginning of the queue.

— While the time to internally generate and act on a trigger event is very short,
software can momentarily read the status conditions, indicating that the queue
is paused or idle. The trigger overrun flag is never set while in the software ini-
tiated continuous-scan mode.
 MOTOROLA QUEUED ANALOG-TO-DIGITAL CONVERTER MODULE MC68336/376
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Figure 10-4  MCSM Block Diagram

10.7.1 MCSM Modulus Latch

The 16-bit modulus latch is a read/write register that is used to reload the counter au-
tomatically with a predetermined value. The contents of the modulus latch register can
be read at any time. Writing to the register loads the modulus latch with the new value.
This value is then transferred to the counter register when the next load condition
occurs. However, writing to the corresponding counter register loads the modulus
latch and the counter register immediately with the new value. The modulus latch reg-
ister is cleared to $0000 by reset.

10.7.2 MCSM Counter

The counter is composed of a 16-bit read/write register associated with a 16-bit incre-
menter. Reading the counter transfers the contents of the counter register to the data
bus. Writing to the counter loads the modulus latch and the counter register immedi-
ately with the new value.

10.7.2.1 Loading the MCSM Counter Register

The MCSM counter is loaded either by writing to the counter register or by loading it
from the modulus latch when a counter overflow occurs. Counter overflow will set the
COF bit in the MCSM status/interrupt/control register (MCSMSIC).
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When the modulus latch is loaded with $FFFF, the overflow flag is set
on every counter clock pulse.
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ator, though internally, channel B has two data registers (B1 and B2). DASM operating
mode determines which register is software accessible. Refer to Table 10-3.

Register contents are always transferred automatically at the correct time so that the
minimum pulse (measured or generated) is just one time base bus count. The A and
B data registers are always read/write registers, accessible via the CTM4 submodule
bus.

The CTM4 has four DASMs. Figure 10-5 shows a block diagram of the DASM.

Figure 10-5  DASM Block Diagram

Table 10-3 Channel B Data Register Access

Mode Data Register 
Input Capture

(IPWM, IPM, IC)
Registers A and B2 are used to hold the captured values. In these modes, 
the B1 register is used as a temporary latch for channel B.

Output Compare
(OCA, OCAB)

Registers A and B2 are used to define the output pulse. Register B1 is not 
used in these modes.

Output Pulse Width 
Modulation Mode

(OPWM)

Registers A and B1 are used as primary registers and hidden register B2 is 
used as a double buffer for channel B.

OUTPUT
BUFFER

INTERRUPT
CONTROL

EDGE
DETECT

CTM DASM BLOCK

16-BIT COMPARATOR A

IL2 IL0 IARB3FLAG

2 TIME BASE BUSES

BUS

CONTROL REGISTER BITSCONTROL REGISTER BITS

INFORCB

SUBMODULE BUS

SELECT

OUTPUT
FLIP-FLOP

FORCA

I/O PIN

16-BIT REGISTER A

BSL

MODE3 MODE2 IL1

TBBB

TBBA

16-BIT REGISTER B1

16-BIT REGISTER B2

MODE1 MODE0

16-BIT COMPARATOR B

WOR

EDPOL

REGISTER B
MC68336/376 CONFIGURABLE TIMER MODULE 4 MOTOROLA

USER’S MANUAL 10-11



336376UMBook  Page 10  Friday, November 15, 1996  2:09 PM
Figure A-1  CLKOUT Output Timing Diagram

Figure A-2  External Clock Input Timing Diagram

Figure A-3  ECLK Output Timing Diagram
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APPENDIX B MECHANICAL DATA AND ORDERING INFORMATION 
The MC68336 and the MC68376 are both available in 160-pin plastic surface mount
packages. This appendix provides package pin assignment drawings, a dimensional
drawing and ordering information.

Figure B-1  MC68336 Pin Assignments for 160-Pin Package
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57
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VD
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VD
D
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C
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U
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E /
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H
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EE
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U
O
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/D

SC
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TS
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E /
TS
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R
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ET

H
AL

T
BE

R
R

PF
7/

IR
Q

7
PF

6/
IR

Q
6

PF
5/

IR
Q

5
PF

4/
IR

Q
4

PF
3/

IR
Q

3
PF

2/
IR

Q
2

PF
1/

IR
Q

1
PF

0/
M
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D

C
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D

336 160-PIN QFP

MC68336

*NOTE: MC68336 REVISION D AND LATER (F60K AND LATER MASK SETS) HAVE ASSIGNED PINS 1 AND 160 AS “NO CONNECT”, TO ALLOW PIN COMPATIBILITY
WITH THE MC68376. FOR REVISION C (D65J MASK SET) DEVICES, PIN 1 IS VSS AND PIN 160 IS VDD.
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B.1 Obtaining Updated MC68336/376 Mechanical Information

Although all devices manufactured by Motorola conform to current JEDEC standards,
complete mechanical information regarding MC68336/376 microcontrollers is avail-
able through Motorola’s website at motorola.com

To download updated package specifications, go to website

B.2 Ordering Information

Refer to Table B-1 for MC68336 ordering information and Table B-2 for MC68376
ordering information. Contact a Motorola sales representative for information on order-
ing a custom ROM device.

Table B-1 MC68336 Ordering Information 

Part 
Number Package Type Frequency 

(MHz) TPU Temperature
Package 

Order 
Quantity

Order Number

MC68336 160-pin QFP 20.97 MHz A –40 to +85 °C 2 SPMC68336ACFT20

24 MC68336ACFT20

120 MC68336ACFT20B1

–40 to +105 °C 2 SPMC68336AVFT20

24 MC68336AVFT20

120 MC68336AVFT20B1

–40 to +125 °C 2 SPMC68336AMFT20

24 MC68336AMFT20

120 MC68336AMFT20B1

G –40 to +85 °C 2 SPMC68336GCFT20

24 MC68336GCFT20

120 MC68336GCFT20B1

–40 to +105 °C 2 SPMC68336GVFT20

24 MC68336GVFT20

120 MC68336GVFT20B1

–40 to +125 °C 2 SPMC68336GMFT20

24 MC68336GMFT20

120 MC68336GMFT20B1
 MOTOROLA MECHANICAL DATA AND ORDERING INFORMATION MC68336/376
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D.2.9 Port F Data Register

PORTF is an internal data latch that can be accessed at two locations. It can be read
or written at any time. If a port F I/O pin is configured as an output, the corresponding
bit value is driven out on the pin. When a pin is configured as an output, a read of
PORTF returns the latched bit value; when a pin is configured as an input, a read
returns the pin logic level. 

D.2.10 Port F Data Direction Register

Bits in this register control the direction of the port F pin drivers when pins are config-
ured for I/O. Setting a bit configures the corresponding pin as an output; clearing a bit
configures the corresponding pin as an input. This register can be read or written at
any time.

D.2.11 Port F Pin Assignment Register

Table D-5 Port E Pin Assignments

PEPAR Bit Port E Signal Bus Control Signal
PEPA7 PE7 SIZ1
PEPA6 PE6 SIZ0
PEPA5 PE5 AS

PEPA4 PE4 DS
PEPA3 PE3 RMC
PEPA2 PE2 AVEC
PEPA1 PE1 DSACK1
PEPA0 PE0 DSACK0

PORTF0— Port F Data Register 0 $YFFA19
PORTF1— Port F Data Register 1 $YFFA1B

15 8 7 6 5 4 3 2 1 0

NOT USED PF7 PF6 PF5 PF4 PF3 PF2 PF1 PF0

RESET:

U U U U U U U U

DDRF — Port F Data Direction Register $YFFA1D
15 8 7 6 5 4 3 2 1 0

NOT USED DDF7 DDF6 DDF5 DDF4 DDF3 DDF2 DDF1 DDF0

RESET:

0 0 0 0 0 0 0 0

PFPAR — Port F Pin Assignment Register $YFFA1F
15 8 7 6 5 4 3 2 1 0

NOT USED PFPA7 PFPA6 PFPA5 PFPA4 PFPA3 PFPA2 PFPA1 PFPA0

RESET:

DATA9 DATA9 DATA9 DATA9 DATA9 DATA9 DATA9 DATA9
MC68336/376 REGISTER SUMMARY MOTOROLA
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PIV[7:0] — Periodic Interrupt Vector
This field specifies the periodic interrupt vector number supplied by the SIM when the
CPU32 acknowledges an interrupt request. 

D.2.14 Periodic Interrupt Timer Register

PITR specifies the prescaling and modulus value for the PIT. This register can be read
or written at any time.

PTP — Periodic Timer Prescaler Control 
0 = Periodic timer clock is not prescaled.
1 = Periodic timer clock is prescaled by 512.

PITM[7:0] — Periodic Interrupt Timing Modulus 
This field determines the periodic interrupt rate. Use the following expressions to
calculate timer period.

When a fast reference frequency is used, the PIT period can be calculated as follows:

When an externally input clock frequency is used, the PIT period can be calculated as
follows:

D.2.15 Software Watchdog Service Register

NOTES:
1. Register shown with read value.

PITR — Periodic Interrupt Timer Register $YFFA24
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 PTP PITM[7:0]

RESET:

0 0 0 0 0 0 0 MODCLK 0 0 0 0 0 0 0 0

SWSR — Software Watchdog Service Register1 $YFFA27
15 8 7 6 5 4 3 2 1 0

NOT USED 0 0 0 0 0 0 0 0

RESET:

0 0 0 0 0 0 0 0

PIT Period 128( ) PITM[7:0]( ) 1 if PTP = 0, 512 if PTP = 1( ) 4( )
fref

-------------------------------------------------------------------------------------------------------------------------------------=

PIT Period PITM[7:0]( ) 1 if PTP = 0, 512 if PTP = 1( ) 4( )
fref

---------------------------------------------------------------------------------------------------------------------=
 MOTOROLA REGISTER SUMMARY MC68336/376
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QSM 9-3, D-41
SIM 5-3
TouCAN D-85
TPU D-75

bus monitor (FRZBM) 5-3, D-7
software enable (FRZSW) 5-3, D-7

Frequency
control

counter (Y) D-8
prescaler (X) D-8
VCO (W) D-8

measurement (FQM) 11-13
FRZ 8-7, 13-11, D-29, D-41, D-75, D-85
FRZACK 13-11, D-87
FRZBM 5-3, D-7
FRZSW 5-3, D-7
fsys 8-25, 10-16, D-8
F-term encoding 5-30
FULL 13-4
Function

code (FC) signals 5-22, 5-30
library for TPU 11-5

–G–

Global registers 8-2

–H–

Hall effect decode (HALLD) 11-13
HALLD 11-13
HALT 13-11, D-52, D-86
HALT 5-15, 5-23, 5-27, 5-37

assertion results 5-35
Halt

acknowledge flag (HALTA) D-53
monitor

enable (HME) 5-15, D-13
reset (HLT) D-9

operation 5-37
negating/reasserting 5-37

QSPI (HALT) D-52
TouCAN S-clock (HALT) D-86

HALTA D-53
HALTA/MODF interrupt enable (HMIE) bit D-52
Handshaking 5-26
Hang on T4 (HOT4) D-75
Hardware breakpoints 5-31
HLT D-9
HME 5-15, D-13
HMIE D-52
Host

sequence registers 11-16
service registers 11-17

HOT4 D-75
HSQR D-78
HSSR D-79
Hysteresis 5-51

–I–

I/O port operation 8-8
IARB

BIUSM D-58
QADC 8-8, D-29
QSM D-41
SIM 5-2, 5-3, 5-52, D-7
TouCAN D-88
TPU 11-5, D-75

IARB3 D-60, D-61, D-64, D-69
IC D-67, D-68
ICD16/ICD32 C-1
ID

Extended (IDE) field 13-5
HIGH field 13-5
LOW field 13-5

IDD 5-46
IDE 13-5
Identifier (ID) 13-1

bit field 13-6
IDLE 9-28, D-45, D-95
Idle

CAN status (IDLE) D-95
frame 9-25
-line

detect type (ILT) D-43
detected (IDLE) 9-28, D-45
detection process 9-28
interrupt enable (ILIE) 9-29, D-44
type (ILT) bit 9-29

IFLAG D-96
IL D-60, D-61, D-64, D-69
ILIE 9-29, D-44
ILQSPI D-42
ILSCI D-42
ILT 9-29, D-43
IMASK D-96
IMB 8-1, 10-1
IN D-60, D-64
IN1 D-62
IN2 D-62
In-circuit debugger (ICD16/ICD32) C-1
Information processing time (IPT) 13-9
Initial sample time 8-13
Input

capture/input transition counter (ITC) 11-6
pin status (IN)

DASM D-64
sample time (IST) 8-26, D-37

Interchannel communication 11-4
Intermission 13-16
Intermodule bus (IMB) 3-3, 8-1, 10-1
Internal

bus
error (BERR) 5-14, 5-15
monitor 5-14

clock signals (PCLK) D-62
register map 3-13

Interrupt
MOTOROLA MC68336/376
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PIE2 D-33
PIN D-69
Pin

characteristics 3-7
electrical state 5-46
function 5-46
reset states 5-47

PIRQL 5-18, D-13
PITM 5-18, D-14
PITR 5-17, D-14
PIV 5-18, D-13
PMA 11-8
PMM 11-8
Pointer 9-6
POL D-69
Port

parallel I/O in SIM 5-64
replacement unit (PRU) C-2
size 5-58

Port C data register (PORTC) 5-60, D-15
Port E

data direction register (DDRE) 5-64, D-10
data register (PORTE) 5-64, D-10
pin assignment register (PEPAR) 5-64, D-10

Port F
data direction register (DDRF) 5-64, D-11
data register (PORTF) 5-64, D-11
pin assignment register (PFPAR) 5-64, D-11

PORTC D-15
PORTE 5-64, D-10
PORTF 5-64, D-11
PORTQA 8-2, D-30
PORTQB 8-2, D-30
PORTQS 9-4, D-46
Position-synchronized pulse generator (PSP) 11-8
POW D-9
Power

connections 3-8
consumption reduction 5-12
-up reset (POW) D-9

PPWA 11-9
PQA 8-4, 8-9
PQB 8-4, 8-9
PQSPAR 9-4, 9-16, 9-19, D-47
Prescaler

add a tick (PSA) 8-25, D-31
clock

(PSCK) D-75
high time (PSH) 8-25, D-31
low time (PSL) 8-25, D-31

control
for TCR1 11-13
for TCR2 11-14

divide
factor field D-91
register (PRESDIV) 13-8, D-91

division ratio select (PSEL) D-59
field values for QACR0 8-25
running (PRUN) D-58

PRESDIV (bit field) D-91

PRESDIV (register) 13-8, 13-9, D-91
Program counter (PC) 4-1, 4-6
Programmable

channel service priority 11-4
time accumulator (PTA) 11-11
transfer length 9-6

Propagation segment time (PROPSEG) D-90
PROPSEG 13-11, D-90
PRU C-2
PRUN D-58
PSA 8-25, 8-27, D-31
PSCK 11-13, D-75
PSEG1 D-92
PSEG2 13-9, 13-11, D-92
PSEGS1 13-11
PSEL D-59
PSH 8-25, D-31
PSL 8-25, D-31
PSP 11-8
PT 9-26, D-43
PTA 11-11
PTP D-14
Pulse width modulation

submodule. See PWMSM 10-12
TPU waveform (PWM) 11-7

PWM 11-7
duty cycle boundary cases 10-17

PWMA D-71
PWMB D-71
PWMC D-72
PWMSIC D-68
PWMSM 10-12

block diagram 10-13
clock selection 10-13
coherency 10-15
counter 10-14
enable (EN) D-70
output flip-flop 10-13
period registers and comparator 10-14
pulse width registers and comparator 10-15
PWM

frequency 10-16
period and pulse width register values 10-17
pulse width 10-17

registers 10-17
PWM

counter register (PWMC) D-72
period register (PWMA) D-71
pulse width register (PWMB) D-71
status/interrupt/control register (PWMSIC)

D-68
timing (electricals) A-34

–Q–

QACR0 8-2, 8-28, D-31
QACR1 8-2, 8-28, D-32
QACR2 8-2, 8-28, D-33
QADC

address map D-28
MOTOROLA MC68336/376
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SIM clock (STSIM) 5-12, D-8
SCI end of data frame bit 9-25

STOPACK D-87
STRB (address strobe/data strobe) bit 5-30, 5-60, D-19
STSIM 5-12, D-8
STUFFERR D-95
Submodule bus (SMB) 10-1
Subqueue 8-17
Substitute remote request (SRR) 13-5
Successive approximation register (SAR) 8-1, 8-16
Supervisor

/unrestricted data space (SUPV)
CPU32 D-4
QADC D-29
QSM D-41
SIM 5-3, D-7
TouCAN D-87
TPU D-75

stack pointer (SSP) 4-10
SUPV 5-3, 8-8, D-29, D-41, D-87
SW D-9
SWE 5-15, D-12
SWP 5-16, D-12
SWSR D-14
SWT 5-16, D-12
Symbols 2-1
Synchronized pulse width modulation (SPWM) 11-7
SYNCR D-8
Synthesizer lock flag (SLOCK) D-8
SYPCR D-12
SYS D-9
SYSRST (system reset) 5-41
System

clock 5-4
block diagram 5-4
output (CLKOUT) 5-26
sources 5-4

frequencies 5-10
integration

module.See SIM 5-1, D-5
test register - ECLK (SIMTRE) D-9

memory maps. See Memory maps 3-14
protection control register (SYPCR) D-12
reset (SYS) D-9

–T–

T D-3
T2CG 11-14, D-74
Table stepper motor (TSM) 11-10
TBB 10-1
TBL 4-14
TBRS1 D-58
TBRS2 D-58
TC 9-27, D-45
TCIE 9-27, D-44
TCR D-75
TCR1P 11-13, D-74
TCR2 clock/gate control (T2CG) D-74
TCR2P D-74

TDR 9-24
TDRE 9-27, D-45
TE D-44
Temporary register A (ATEMP) 4-20
Test

module
repetition count (TSTRC) D-21
shift count register (TSTSC) D-21

submodule
control register (CREG) D-21
reset (TST) D-9

Thermal characteristics A-2
Three-state control (TSC) 5-49
TICR 11-13, D-77
TIE 9-27, D-44
Time

base
bus driver for MCSM 10-9
buses (TBB) 10-1, 10-2

allocation 10-3
register bus select bits (TBRS1/0) D-58

processor unit. See TPU 11-1
quanta clock 13-8
stamp 13-4, 13-10

TIMER D-92
Timer

count register
1 prescaler control (TCR1P) D-74
2 prescaler control (TCR2P) D-74

synchronize mode (TSYNC) D-90
TOR1 D-35
TOR2 D-36
TouCAN

address
map D-84
space 13-2

bit timing configuration 13-8
operation 13-9

block diagram 13-1
disable (FRZACK) D-87
external pins 13-2
features 3-3
function 13-1
initialization sequence 13-11
interrupts 13-19
message buffer address map D-85
not ready (NOTRDY) D-86
operation 13-3
receive process 13-13
registers

control register 0 (CANCTRL0) D-88
control register 1 (CTRL1) 13-8
control register 1(CANCTRL1) D-90
control register 2 (CANCTRL2) D-91
control register 2 (CTRL2) 13-8
error and status register (ESTAT) D-94
free running timer register (TIMER) D-92
interrupt

configuration register (CANICR) D-88
flag register (IFLAG) D-96
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