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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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5 PINNING

Fig.2  Pin functions.
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Fig.3  Pin configuration QFP80/SOT318-1.
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Notes

1. To avoid a ‘latch up’ effect at power-on: VSS − 0.5 V < ‘voltage on any pin at any time’ < VDD + 0.5 V.

2. If the CAN-controller is in the reset state (e.g. after a power-up reset; CAN Control Register bit CR.0; see
Section 13.5.3 Table 32, the CAN transmitter outputs are floating and the pins P1.6 and P1.7 can be used as
open-drain port pins. After a power-up reset the port data is HIGH, leaving the pins P1.6 and P1.7 floating.

Port 3

P3.0 to P3.7 41 to 48 8-bit quasi-bidirectional I/O port .

RXD 41 Serial Input Port .

TXD 42 Serial Output Port .

INT0 43 External interrupt input 0.

INT1 44 External interrupt input 1.

T0 45 Timer 0 external input .

T1 46 Timer 1 external input .

WR 47 External Data Memory Write strobe .

RD 48 External Data Memory Read strobe .

Port 2 (Sink/source: 1 × TTL = 4 × LSTTL inputs)

P2.0 to P2.7 55 to 62 8-bit quasi-bidirectional I/O port .

A08 to A15 High-order address byte for external memory .

Port 0 (Sink/source: 8 × LSTTL inputs)

P0.7 to P0.0 68 to 75 8-bit open drain bidirectional I/O port .

AD7 to AD0 Multiplexed Low-order address and Data bus for
external memory .

Port 5

P5.7 to P5.0 5 to 12 8-bit input port .

ADC7 to ADC0 8 input channels to ADC .

SYMBOL
PIN DESCRIPTION

DEFAULT ALTERNATIVE
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Fig.7  Special Function Register memory map (b).
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11 TIMERS/COUNTERS

The P8xCE598 contains:

• Three 16-bit timer/event counters:
Timer 0, Timer 1 and Timer 2

• One 8-bit timer, T3 (Watchdog WDT).

11.1 Timer 0 and Timer 1

Timer 0 and Timer 1 may be programmed to carry out the
following functions:

• Measure time intervals and pulse durations

• Count events

• Generate interrupt requests.

Timer 0 and Timer 1 can be programmed independently to
operate in 3 modes:

Mode 0 8-bit timer or 8-bit counter each with divide-by-32
prescaler.

Mode 1 16-bit timer-interval or event counter.

Mode 2 8-bit timer-interval or event counter with
automatic reload upon overflow.

Timer 0 can be programmed to operate in an additional
mode as follows:

Mode 3 one 8-bit time-interval or event counter and one
8-bit timer-interval counter.

When Timer 0 is in Mode 3, Timer 1 can be programmed
to operate in Modes 0, 1 or 2 but cannot set an interrupt
flag or generate an interrupt. However, the overflow from
Timer 1 can be used to pulse the Serial Port baud-rate
generator.

The frequency handling range of these counters with a
16 MHz crystal is as follows:

• In the timer function, the timer is incremented at a
frequency of 1.33 MHz (1⁄12 of the oscillator frequency)

• 0 Hz to an upper limit of 0.66 MHz (1⁄24 of the oscillator
frequency) when programmed for external inputs.

Both internal and external inputs can be gated to the
counter by a second external source for directly measuring
pulse durations. When configured as a counter, the
register is incremented on every falling edge on the
corresponding input pin, T0 or T1.

The earliest moment, when the incremented register value
can be read is during the second machine cycle following
the machine cycle within which the incrementing pulse
occurred.The counters are started and stopped under
software control. Each one sets its interrupt request flag

when it overflows from all HIGHs to all LOWs
(or automatic reload value), with the exception of Mode 3
as previously described.

11.2 Timer T2 Capture and Compare Logic

Timer T2 is a 16-bit timer/counter which has capture and
compare facilities (see Fig.11).

The 16-bit timer/counter is clocked via a prescaler with a
programmable division factor of 1, 2, 4 or 8. The input of
the prescaler is clocked with 1⁄12 of the oscillator
frequency, or by an external source connected to the T2
input, or it is switched off. The maximum repetition rate of
the external clock source is 1⁄12fCLK, twice that of Timer 0
and Timer 1. The prescaler is incremented on a rising
edge. It is cleared if its division factor or its input source is
changed, or if the timer/counter is reset.

T2 is readable ‘on the fly’, without any extra read latches;
this means that software precautions have to be taken
against misinterpretation at overflow from least to most
significant byte while T2 is being read. T2 is not loadable
and is reset by the RST signal or at the positive edge of the
input signal RT2, if enabled. In the Idle mode the
timer/counter and prescaler are reset and halted.

T2 is connected to four 16-bit Capture Registers: CT0,
CT1, CT2 and CT3. A rising or falling edge on the inputs
CT0I, CT1I, CT2I or CT3I (alternative function of Port 1)
results in loading the contents of T2 into the respective
Capture Registers and an interrupt request.

Using the Capture Register CTCON, these inputs may
invoke capture and interrupt request on a positive edge, a
negative edge or on both edges. If neither a positive nor a
negative edge is selected for capture input, no capture or
interrupt request can be generated by this input.

The contents of the Compare Registers CM0, CM1 and
CM2 are continually compared with the counter value of
Timer T2. When a match occurs, an interrupt may be
invoked. A match of CM0 sets the bits 0 to 5 of Port 4, a
CM1 match resets these bits and a CM2 match toggles bits
6 and 7 of Port 4, provided these functions are enabled by
the STE/RTE registers. A match of CM0 and CM1 at the
same time results in resetting bits 0 to 5 of Port 4. CM0,
CM1 and CM2 are reset by the RST signal.

Port 4 can be read and written by software without
affecting the toggle, set and reset signals. At a byte
overflow of the least significant byte, or at a 16-bit overflow
of the timer/counter, an interrupt sharing the same
interrupt vector is requested. Either one or both of these
overflows can be programmed to request an interrupt.
All interrupt flags must be reset by software.
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Table 30 CPU/CAN Register map

BIT

7 6 5 4 3 2 1 0

Control Segment

ADDRESS 0: CONTROL REGISTER

TM S RA OIE EIE TIE RIE RR

ADDRESS 1: COMMAND REGISTER

RX0A RX1A WUM SLP COS RRB AT TR

ADDRESS 2: STATUS REGISTER

BS ES TS RS TCS TBS DO RBS

ADDRESS 3: INTERRUPT REGISTER

Reserved Reserved Reserved WUI OI EI TI RI

ADDRESS 4: ACCEPTANCE CODE REGISTER

AC.7 AC.6 AC.5 AC.4 AC.3 AC.2 AC.1 AC.0

ADDRESS 5: ACCEPTANCE MASK REGISTER

AM.7 AM.6 AM.5 AM.4 AM.3 AM.2 AM.1 AM.0

ADDRESS 6: BUS TIMING REGISTER 0

SJW.1 SJW.0 BRP.5 BRP.4 BRP.3 BRP.2 BRP.1 BRP.0

ADDRESS 7: BUS TIMING REGISTER 1

SAM TSEG2.2 TSEG2.1 TESG2.0 TSEG1.3 TSEG1.2 TSEG1.1 TSEG1.0

ADDRESS 8: OUTPUT CONTROL REGISTER

OCTP1 OCTN1 OCPOL1 OCTP0 OCTN0 OCPOL0 OCMODE1 OCMODE0

ADDRESS 9: TEST REGISTER (note 1)

Reserved Reserved Map Internal
Register

Connect RX
Buffer 0
CPU

Connect TX
Buffer CPU

Access
Internal Bus

Normal
RAM
Connect

Float Output
Driver
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Table 40 Effects of setting the Reset Request bit HIGH (present)

Note

1. Only after an external reset; see note 5 to Table 37 “Description of the SR bits”.

TYPE BIT SYMBOL FUNCTION EFFECT

Control CR.7 TM Test Mode LOW (disabled)

CR.5 RA Reference Active HIGH (output); note 1

Command CMR.7 RX0A RX0 Active HIGH (RX0 = CRX0); note 1

CMR.6 RX1A RX1 Active HIGH (RX1 = CRX1); note 1

CMR.4 SLP Sleep LOW (wake-up)

CMR.3 COS Clear Overrun Status HIGH (clear)

CMR.2 RRB Release Receive Buffer HIGH (released)

CMR.1 AT Abort Transmission LOW (absent)

CMR.0 TR Transmission Request LOW (absent)

Status SR.7 BS Bus Status LOW (Bus-On); note 1

SR.6 ES Error Status LOW (no error); note 1

SR.5 TS Transmit Status LOW (idle)

SR.4 RS Receive Status LOW (idle)

SR.3 TCS Transmission Complete Status HIGH (complete)

SR.2 TBS Transmit Buffer Access HIGH (released)

SR.1 DO Data Overrun LOW (absent)

SR.0 RBS Receive Buffer Status LOW (empty)

Interrupt IR.3 OI Overrun Interrupt LOW (reset)

IR.1 TI Transmit Interrupt LOW (reset)

IR.0 RI Receive Interrupt LOW (reset)
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13.5.15.3 Special Function Register CANCON

Table 63 SFR CANCON in Read access (address D9H)

Table 64 Description of the CANCON bits in Read access
When reading CANCON the Interrupt Register of the CAN-controller is accessed.

Table 65 SFR CANCON in Write  access (address D9H)

Table 66 Description of the CANCON bits in Write  access
When writing to CANCON then the Command Register of the CAN-controller is accessed.

7 6 5 4 3 2 1 0

− − − WUI OI EI TI RI

BIT SYMBOL FUNCTION

7 − Reserved; bits are read as HIGH.

6 −
5 −
4 WUI Wake-Up Interrupt (see Table 39).

3 OI Overrun Interrupt (see Table 39).

2 EI Error Interrupt (see Table 39).

1 TI Transmit Interrupt (see Table 39).

0 RI Receive Interrupt (see Table 39).

7 6 5 4 3 2 1 0

RX0A RX1A WUM SLP COS RRB AT TR

BIT SYMBOL FUNCTION

7 RX0A RX0 Active (see Table 34).

6 RX1A RX1 Active (see Table 34).

5 WUM Wake-Up Mode (see Table 34).

4 SLP Sleep (see Table 34).

3 COS Clear Overrun Status (see Table 34).

2 RRB Release Receive Buffer (see Table 34).

1 AT Abort Transmission (see Table 34).

0 TR Transmission Request (see Table 34).
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Fig.18  Bit period.

(a) As defined by the CAN-protocol.

(b) As implemented in the P8xCE598's on-chip CAN-controller.

13.5.19.2 Time Segment 1 (TSEG1)

This segment determines the location of the sampling
point within a bit period, which is at the end of TSEG1.
TSEG1 is programmable from 1 to 16 system clock cycles
(see Section 13.5.10).

The correct location of the sample point is essential for the
correct functioning of a transmission. The following points
must be taken into consideration:

• A Start-Of-Frame (see Section 13.6.2) causes all
CAN-controllers to perform a
‘hard synchronization’ (see Section 13.5.20) on the first
recessive-to-dominant edge. During arbitration,
however, several CAN-controllers may simultaneously
transmit. Therefore it may require twice the sum of
bus-line, input comparator and the output driver delay
times until the bus is stable. This is the propagation
delay time.

• To avoid sampling at an incorrect position, it is
necessary to include an additional synchronization
buffer on both sides of the sample point. The main
reasons for incorrect sampling are:

– incorrect synchronization due to spikes on the
bus-line

– slight variations in the oscillator frequency of each
CAN-controller in the network, which results in a
phase error.

• Time Segment 1 consists of the segment for
compensation of propagation delays and the
synchronization buffer segment directly before the
sample point (see Fig.18).
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13.5.19.3 Time Segment 2 (TSEG2)

This time segment provides:

• additional time at the sample point for calculation of the
subsequent bit levels (e.g. arbitration)

• synchronization buffer segment directly after the sample
point.

TSEG2 is programmable from 1 to 8 system clock cycles
(see Section 13.5.10.

13.5.19.4 Synchronisation Jump Width (SJW)

SJW defines the maximum number of clock cycles (tSCL) a
period may be reduced or increased by one
resynchronization. SJW is programmable from 1 to 4
system clock cycles, see Section 13.5.2.

13.5.19.5 Propagation Delay Time (tprop)

The Propagation Delay Time is:

tprop is rounded up to the nearest multiple of tSCL.

13.5.19.6 Bit Timing Restrictions

Restrictions on the configuration of the bit timing are based
on internal processing. The restrictions are:

• tTSEG2 ≥ 2tSCL

• tTSEG2 ≥ tSJW

• tTSEG1 ≥ tSEG2

• tTSEG1 ≥ tSJW + tprop.

The three sample mode (SAM = HIGH) has the effect of
introducing a delay of one system clock cycle on the
bus-line. This must be taken into account for the correct
calculation of TSEG1 and TSEG2:

• tTSEG1 ≥ tSJW + tprop + 2tSCL

• tTSEG2 ≥ 3tSCL.

13.5.20 SYNCHRONIZATION

Synchronization is performed by a state machine which
compares the incoming edge with its actual bit timing and
adapts the bit timing by hard synchronization or
resynchronization.

tprop 2 physical bus delay
input comparator delay
output driver delay

+
+

(

)

×

.

=

This type of synchronization occurs only at the beginning
of a message.

The CAN-controller synchronizes on the first incoming
recessive-to-dominant edge of a message (being the
leading edge of a message's Start-Of-Frame bit;
see Section 13.6.2.

Resynchronization occurs during the transmission of a
message's bit stream to compensate for:

• Variations in individual CAN-controller oscillator
frequencies

• Changes introduced by switching from one transmitter
to another (e.g. during arbitration).

As a result of resynchronization either tTSEG1 may be
increased by up to a maximum of tSJW or tTSEG2 may be
decreased by up to a maximum of tSJW:

• tTSEG1 ≤ tSCL [(TSEG1 + 1) + (SJW + 1)]

• tTSEG2 ≥ tSCL [(TSEG2 + 1) − (SJW + 1)].

TSEG1, TSEG2 and SJW are the programmed numerical
values.

The phase error (e) of an edge is given by the position of
the edge relative to SYNCSEG, measured in system clock
cycles (tSCL).

The value of the phase error is defined as:

• e = 0, if the edge occurs within SYNCSEG

• e > 0, if the edge occurs within TSEG1

• e < 0, if the edge occurs within TSEG2.

The effect of resynchronization is:

• The same as that of a hard synchronization, if the
magnitude of the phase error (e) is less or equal to the
programmed value of tSJW

• To increase a bit period by the amount of tSJW,if the
phase error is positive and the magnitude of the phase
error is larger than tSJW

• To decrease a bit period by the amount of tSJW if the
phase error is negative and the magnitude of the phase
error is larger than tSJW.
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13.5.20.1 Synchronization Rules

The synchronization rules are as follows:

• Only one synchronization within one bit time is used.

• An edge is used for synchronization only if the value
detected at the previous sample point differs from the
bus value immediately after the edge.

• Hard synchronization is performed whenever there is a
recessive-to-dominant edge during Bus-Idle
(see Section 13.6.6).

• All other edges (recessive-to-dominant and optionally
dominant-to recessive edges if the Sync bit is set HIGH
(see Section 13.5.3) which are candidates for
resynchronization will be used with the following
exception:

– A transmitting CAN-controller will not perform a
resynchronization as a result of a
recessive-to-dominant edge with positive phase
error, if only these edges are used for
resynchronization. This ensures that the delay times
of the output driver and input comparator do not
cause a permanent increase in the bit time.

13.6 CAN 2.0A Protocol description

13.6.1 FRAME TYPES

The P8xCE598's CAN-controller supports the four
different CAN-protocol frame types for communication:

• Data Frame, to transfer data

• Remote Frame, request for data

• Error Frame, globally signal a (locally) detected error
condition

• Overload Frame, to extend delay time of subsequent
frames (an Overload Frame is not initiated by the
P8xCE598 CAN-Controller).

13.6.1.1 Bit representation

There are two logical bit representations used in the
CAN-protocol:

• A recessive bit on the bus-line appears only if all
connected CAN-controllers send a recessive bit at that
moment.

• Dominant bits always overwrite recessive bits i.e. the
resulting bit level on the bus-line is dominant.

13.6.2 DATA FRAME

A Data Frame carries data from a transmitting
CAN-controller to one or more receiving ones.
A Data Frame is composed of seven different bit-fields:

• Start-Of-Frame

• Arbitration Field

• Control Field

• Data Field (may have a length of zero)

• CRC Field

• Acknowledge Field

• End-Of-Frame.

13.6.2.1 Start-Of-Frame bit

Signals the start of a Data Frame or Remote Frame.
It consists of a single dominant bit use for hard
synchronization of a CAN-controller in receive mode.

13.6.2.2 Arbitration Field

Consists of the message Identifier and the RTR bit. In the
case of simultaneous message transmissions by two or
more CAN-controllers the bus access conflict is solved by
bit-wise arbitration, which is active during the transmission
of the Arbitration Field.

13.6.2.3 Identifier

This 11-bit field is used to provide information about the
message, as well as the bus access priority. It is
transmitted in the order ID.10 to ID.0 (LSB). The situation
that the seven most significant bits (ID.10 to ID.4) are all
recessive must not occur.

An Identifier does not define which particular
CAN-controller will receive the frame because a CAN
based communication network does not differentiate
between a point-to-point, multicast or broadcast
communication.
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13.6.8.3 CRC Error

To ensure the validity of a transmitted message all
receivers perform a CRC check. Therefore, in addition to
the (destuffed) information digits (Start-Of-Frame up to
Data Field), every message includes some control digits
(CRC Sequence; generated by the transmitting
CAN-controller of the respective message) used for error
detection.

The code used by all CAN-controllers is a (shortened)
BCH code, extended by a parity check and has the
following attributes:

• 127 bits as maximum length of the code.

• 112 bits as maximum number of information digits
(max. 83 bits are used by the CAN-controller).

• Length of the CRC Sequence amounts to 15 bits.

• Hamming distance d = 6.

As a result, ‘(d−1)’ random errors are detectable (some
exceptions exist).

The CRC Sequence is determined (calculated) by the
following procedure:

1. The destuffed bit stream consisting of Start-Of-Frame
up to the Data Field (if present) is interpreted as
polynomial with coefficients 0 or 1.

2. This polynomial is divided (modulo-2) by the following
generator polynomial, which includes a parity check:

(x + 1) = 1100010110011001 B.

3. The remainder of this polynomial division is the
CRC sequence.

Burst errors are detected up to a length of 15
[degree of f(x)]. Multiple errors (number of disturbed bits at
least d = 6) are not detected with a residual error
probability of  by CRC check only.

13.6.8.4 Form Error

Form Errors result from violations of the fixed form of the
following bit fields:

• CRC Delimiter

• Acknowledge Delimiter

• End-Of-Frame

• Error Delimiter

• Overload Delimiter.

During the transmission of these bit fields an error
condition is recognized if a dominant bit level instead of a
recessive one is detected.

f x( ) x14 x9 x8 x6 x5 x4 x2 x 1+ + + + + + + +( )=

2 15– 3 10 5–×( )

13.6.8.5 Acknowledgement Error

This is detected by a transmitter whenever it does not
monitor a dominant bit during the Acknowledge Slot.

13.6.8.6 Error detection by an Error Flag from
another CAN-controller

The detection of an error is signalled by transmitting an
Error Flag. An Active Error Flag causes a Stuff Error, a Bit
Error or a Form Error at all other CAN-controllers.

13.6.8.7 Error Detection Capabilities

Errors which occur at all CAN-controllers (global errors)
are 100% detected. For local errors, i.e. for errors
occurring at some CAN-controllers only, the shortened
BCH code, extended by a parity check, has the following
error detection capabilities:

• Up to five single Bit Errors are 100% detected, even if
they are distributed randomly within the code.

• All single Bit Errors are detected if their total number
(within the code) is odd.

• The residual error probability of the CRC check amounts
to (3 × 10−5). As an error may be detected not only by
CRC check but also by other detection processes
described above the residual error probability is several
magnitudes less than (3 × 10−5).

13.6.9 ERROR CONFINEMENT DEFINITIONS

13.6.9.1 Bus-OFF

A CAN-controller which has too many unsuccessful
transmissions, relative to the number of successful
transmissions, will enter the Bus-OFF state. It remains in
this state, neither receiving nor transmitting messages
until the Reset Request bit is set LOW (absent) and both
Error Counters set to 0 (see Section 13.6.10).

13.6.9.2 Acknowledge

A CAN-controller which has received a valid message
correctly, indicates this to the transmitter by transmitting a
dominant bit level on the bus during the Acknowledge Slot,
independent of accepting or rejecting the message.

13.6.9.3 Error-Active

An error-active CAN-controller in its normal operating state
is able to receive and to transmit normally and also to
transmit an Active Error Flag (see Section 13.6.10).
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Table 88 Description of the mnemonics in the Instruction set

MNEMONIC DESCRIPTION

Data addressing modes

Rr Working register R0-R7.

direct 128 internal RAM locations and any special function register (SFR).

@Ri Indirect internal RAM location addressed by register R0 or R1 of the actual register bank.

#data 8-bit constant included in instruction.

#data 16 16-bit constant included as bytes 2 and 3 of instruction.

bit Direct addressed bit in internal RAM or SFR.

addr16 16-bit destination address. Used by LCALL and LJMP.
The branch will be anywhere within the 64 kbytes Program Memory address space.

addr11 11-bit destination address. Used by ACALL and AJMP. The branch will be within the same 2 kbytes
page of Program Memory as the first byte of the following instruction.

rel Signed (two's complement) 8-bit offset byte. Used by SJMP and all conditional jumps.
Range is −128 to +127 bytes relative to first byte of the following instruction.

Hexadecimal opcode cross-reference

* 8, 9, A, B, C, D, E, F.

• 1, 3, 5, 7, 9, B, D, F.

♦ 0, 2, 4, 6, 8, A, C, E.
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21 AC CHARACTERISTICS
See notes 1 and 2; CL = 100 pF for Port 0, ALE and PSEN; CL = 80 pF for all other outputs unless otherwise specified.

Notes

1. For the AC Characteristics the following conditions are valid:P8xCE598 FxB :
VDD = 5 V ± 10%; Tamb = −40 to +85 °C (125 °C); fCLK = 1.2 to 16 MHz.

2. ; tCLK = 62.5 ns at fCLK = 16 MHz.

SYMBOL PARAMETER
fCLK = 16 MHz fCLK = 12 MHz

VARIABLE CLOCK
1.2 to 16 MHz UNIT

MIN. MAX. MIN. MAX. MIN. MAX.

External Program Memory

tLHLL ALE pulse width 85 − 127 − 2tCLK − 40 − ns

tAVLL address valid to ALE LOW 8 − 28 − tCLK − 55 − ns

tLLAX address hold after ALE LOW 28 − 48 − tCLK − 35 − ns

tLLIV ALE LOW to valid instruction in − 150 − 233 − 4tCLK − 100 ns

tLLPL ALE LOW to PSEN LOW 23 − 43 − tCLK − 40 − ns

tPLPH PSEN pulse width 143 − 205 − 3tCLK − 45 − ns

tPLIV PSEN LOW to valid instruction in − 83 − 145 − 3tCLK − 105 ns

tPXIX input instruction hold after PSEN 0 − 0 − 0 − ns

tPXIZ input instruction float after PSEN − 38 − 59 − tCLK − 25 ns

tAVIV address to valid instruction in − 208 − 312 − 5tCLK − 105 ns

tPLAZ PSEN LOW to address float − 10 − 10 − 10 ns

External data memory

tRLRH RD pulse width 275 − 400 − 6tCLK − 100 − ns

tWLWH WR pulse width 275 − 400 − 6tCLK − 100 − ns

tAVLL address valid to ALE LOW 8 − 28 − tCLK − 55 − ns

tLLAX address hold after ALE LOW 33 − 53 − tCLK − 30 − ns

tRLDV RD LOW to valid data in − 148 − 252 − 5tCLK −165 ns

tRHDX data hold after RD 0 − 0 − 0 − ns

tRHDZ data float after RD − 55 − 97 − 2tCLK − 70 ns

tLLDV ALE LOW to valid data in − 350 − 517 − 8tCLK − 150 ns

tAVDV address to valid data in − 398 − 585 − 9tCLK − 165 ns

tLLWL ALE LOW to RD or WR LOW 138 238 200 300 3tCLK − 50 3tCLK + 50 ns

tAVWL address valid to RD or WR LOW 120 − 203 − 4tCLK − 130 − ns

tWHLH RD or WR HIGH to ALE HIGH 23 103 43 123 tCLK − 40 tCLK + 40 ns

tQVWX data valid to WR transition 3 − 23 − tCLK − 60 − ns

tQVWH data valid time WR HIGH 288 − 433 − 7tCLK − 150 − ns

tWHQX data hold after WR 13 − 33 − tCLK − 50 − ns

tRLAZ RD LOW to address float − 0 − 0 − 0 ns

tCLK
1

fCLK
----------- one oscillator clock period= =
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Fig.30  Instruction cycle timing.

The Port 5 input buffers have a maximum propagation delay of 300 ns.
As a result Port 5 sample time begins 300 ns before state S5 and ends when S5 has finished.
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Fig.36  Application of a CAN-Transceiver (PCA82C250T).

handbook, 4 columns
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Fig.37  Structure of on-chip CAN-Transceiver.

handbook, full pagewidth
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22.2.5 P8XCE598 CAN INTERRUPT HANDLER SOFTWARE EXAMPLE (INCLUDING FAST DMA TRANSFER)

MCS-51 MACRO ASSEMBLER CAN interrupt-handler

LOC OBJ LINE SOURCE

1 $TITLE 8XCE598 (CAN interrupt-handler)

00A0 2 $NOSYMBOLS NOPAGING

00A1 3

4 ;********************************************************************************************************

5 ;

6 ;Very fast receive-routine for the 8XCE598 CAN Interface. It:

7 • is embedded in the interrupt-handler for the CAN Controller,

8 • uses the DMA-logic and

9 • handles up to eight different messages

00A2 10 ;(if these have the same leading 8 identifier-bits).

11 ;

12 ;To allow for faster receive-routine, it is assumed that all other routines

13 ;accessing the CAN Controller, disable the interrupt of the CAN Controller

14 ;(IEN0.5) during their execution.

00A5 15 ;

00A7 16 ;Version: 1.0

17 ;Date: 12-April-90

18 ;Author: Bernhard Reckels

19 ;at: Philips Components Application Lab., Hamburg (PCALH)

00A9 20

00AB 21 ;********************************************************************************************************

00AD 22

23 ;********************************************************************************************************

24 ;initial stuff

25 ;********************************************************************************************************

26

27 ;equatas

28

29 ;addresses of Special Function Registers

00AE 30 CANADR EQU 0DBH

00AF 31 CANDAT EQU 0DAH

32 CANCON EQU 0D9H

00B0 33 CANSTA EQU 0D8H

34
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00A0 72 CAN_INT_HANDLER:

00A1 73

74 ; first save used registers

C0D0 75 PUSH PSW

C0E0 76 PUSH ACC

77

78 ; store the CAN Controller's Interrupt Register contents

79 ; (here: at a bit-addressable location).

00A2 80 ; This is necessary because after reading the Interrupt Register

81 ; its contents is cleared, but − on the other hand − several flags

82 ; may be set in coincidence.

E5D9 83 MOV A, CANON

541F 84 ANL A, #INT_FLAG_MASK ; only interrupt-flags

00A5 F520 85 MOV CAN_INT_IMAGE, A

00A7 86

87

88 ;dispatcher-----------------------------------------------------------------------------------------------

89 INT_TEST0:

00A9 100000 90 JBC CAN_INT_RX,CAN_RX_SERV ;receive-interrupt?

00AB 91

00AD 92 INT_TEST1:

93 ; here the dispatcher has to be completed according

94 ; to the application-specific requirements

95 ; ...

96 ; ...

97 ; end of dispatcher------------------------------------------------------------------------------------

98

99 ;Rx-serve--------------------------------------------------------------------------------------------------

00AE 100 ; copy message (Data-Field only) from CAN- to CPU memory

00AF 101

102 CAN_RX_SERVE

00B0 103 ; read 2nd Descriptor-Byte from the Rx-Buffer (address 21)

75DB15 104 MOV CANADR, #CAN_REF + 1

E5DA 105 MOV A, CANDAT

106

LOC OBJ LINE SOURCE
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