Philips Semiconductors

Product specification

Stand-alone CAN-controller

82C200

1 FEATURES

Multi-master architecture
Interfaces with a large variety of microcontrollers

Bus access priority (determined by the message
identifier)

2032 message identifiers

Guaranteed latency time for high priority messages
Powerful error handling capability

Data length from 0 to 8 bytes

Configurable bus interface

Programmable clock output

Multicast and Broadcast message facility

Non destructive bit-wise arbitration
Non-return-to-zero (NRZ) coding/decoding with
bit-stuffing

Programmable transfer rate (up to 1 Mbit/s)
Programmable output driver configuration

Suitable for use in a wide range of networks including
the SAE networks Class A, B and C

16 MHz ciock frequency
—40 to +85/125 °C operating temperature.

2 GENERAL DESCRIPTION

The PCA82C200; PCF82C200 (hereafter generically
referred to as PCX82C200) is a highly integrated
stand-alone controller for the controller area network
(CAN) used within automotive and general industrial
environments. The temperature range includes an
automotive temperature range version (PCA82C200) of
—40 to +125 °C and a —40 to +85 °C version
(PCF82C200) for general applications.

The PCX82C200 contains all necessary features
required to implement a high performance
communication protocol. The PCX82C200 with a simple
bus line connection performs all the functions of the
physical and data-link layers. The application layer of an
Electronic Control Unit (ECU) is provided by a
microcontroller, to which the PCX82C200 provides a
versatile interface. The use of the PCX82C200 in an
automotive or general industrial environment, results in a
reduced wiring harness and an enhanced diagnostic and
supervisory capability.

PHILIPS PHILIPS NORTH AMERICA PACKAGE TEMPERATURE
PART ORDER NUMBER | PHILIFS NORTH AMERIC/ A
PART MARKING PINS | PINPOSITION | MATERIAL | CODE RANGE (°C)
PCAB2C200P PCAB2C200PN 28 DIL plastic SOoT117 4010 +125
PCA82C200T PCA82C200TD 28 S028 plastic SOT136A | —40to+125
PCF82C200P PCF82C200PN 28 DIL plastic SOT117 4010485
PCF82C200T PCF82C200TD 28 S028 plastic SOT136A 4010485

NOTE:
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__1. Parts ordered by the Philips North America part number will be marked with the Philips part marking.
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4 PINNING
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Fig.2 Pin configuration.
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Pinning description

SYMBOL PIN DESCRIPTION
AD7-ADO 2,1,28-23 | Multiplexed address/data bus.
ALE 3 ALE signal (Intel mode) or AS input signal (Motorola mode).
[ Chip setect input, LOW level allows access to the PCX82C200.
RD RD signal (Intel mode) or E enable signal (Motorola mode) from the microcontroller.

4
5

WR 6 WR signal (Intel mode) or RDWR signal (Motorola mode) from the microcontroller.
7

CLK OUT Clock output signal produced by the PCX82C200 for the microcontroiler. The clock
signal is derived from the buiit-in oscillator, via the programmabie divider (see
section 6.5). This output is capable of driving one CMOS or NMOS load.

Vst 8 Ground potential for the logic circuits.

XTAL1 9 Input to the oscillator’s amplifier. External oscillator signal is input via this pin.

(note 1)

XTAL2 10 Output from the oscillator's amplifier. Output must be left open when an external

(note 1) oscillator signal is used.

MODE 1 Mode select input: connected to Vg, selects Intel mode; connected to Vg selects
Motorola mode.

Vooa 12 5V power supply for the output driver.

TXO 13 Output from the output-driver 0 to the physical bus-line.

TX1 14 Output from the output-driver 1 to the physical bus-line.

Veea 15 Ground potential for the output driver.

INT 16 Interrupt output, used to interrupt the microcontroller (see section 6.2. 4) INTis

active if the interrupt Register contains a logic HIGH bit (present). INT is an open
drain output and is designed to be a wired-OR with other INT outputs within the
system. A LOW level on this pin will reactivate the IC from the sleep mode (see
section 6.2.2).

RST 17 Reset input, used to reset the CAN interface (LOW level). Automatic power-ON reset
can be obtained by connecting RST via a capacitor to Vg and via a resistor to Vpp
(e.9.C =1 pF; R=50kQ).

Voo2 18 5 V power supply for the input comparator.

RX0-RX1 19, 20 Input from the physical bus-line to the input comparator of the PCX82C200. A
dominant level will wake-up the PCX82C200. A recessive level is read if RX0 is
higher than RX1 and vice versa for the dominant level.

Vssz 21 Ground potential for the input comparator.

Voo1 22 5 V power supply for the logic circuits.

Note

1. XTAL1 and XTAL2 pins should be connected to Vg via 15 pF capacitors.
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5 FUNCTIONAL DESCRIPTION

The PCX82C200 contains all necessary hardware for a
high performance serial network communication (see
Fig.1). The PCX82C200 controls the communication flow
through the area network using the CAN-protocol. The
PCX82C200 meets the following automotive
requirements:

¢ short message length

¢ guaranteed latency time for urgent messages

 bus access priority, determined by the message
identifier

e powerful error handling capability

» configuration flexibility to allow area network
expansion.

The latency time defines the period between the initiation
(Transmission Request) and the start of the transmission
on the bus. Latency time is dependent on a variety of
bus related conditions. In the case of a message being
transmitted on the bus and one distortion the latency
time can be up to 149 bit times (worst case). For more
information see section 7.

6.1 interface Management Logic (IML)

The IML interprets commands from the microcontroller,
allocates the message buffers (TBF, RBF0 and RBF1)
and provides interrupts and status information to the
microcontrolier.

5.2 Transmit Buffer (TBF)

The TBF is a 10 byte memory into which the
microcontroller writes messages which are to be
transmitted over the CAN network.

5.3 Receive Buffers (RBFO AND RBF1)

The RBFO and RBF1 are each 10 byte memories which
are alternatively used to store messages received from
the CAN network. The CPU can process one message
while another is being received.

5.4 Bit Stream Processor (BSP)

The BSP is a sequencer, controlling the data stream
between the Transmit Buffer, the Receive Buffer (parallel
data) and the CAN-bus (serial data).

5.5 Bit Timing Logic (BTL)

The BTL synchronizes the PCX82C200 to the bitstream
on the CAN-bus.

5.6 Transceiver Control Logic (TCL)
The TCL controls the output driver.

5.7 Error Management Logic (EML)

The EML performs the error confinement according to
the CAN-protocol.

5.8 Controller Interface Logic (CIL)

The CIL is the interface to the external microcontroller.
The PCX82C200 can directly interface with a variety of
microcontrollers.

6 CONTROL SEGMENT AND MESSAGE BUFFER
DESCRIPTION

The PCX82C200 appears to a microcontroller as a
memory-mapped /O device due to the on-chip RAM,
guaranteeing the independent operation of both devices.

6.1 Address allocation

The address area of the PCX82C200 consists of the
Control Segment and the message buffers. The Control
Segment is programmed during an initialization
download in order to configure communication
parameters (e.g. bit timing). Communication over the
CAN-bus is also controlled via this segment by the CPU.
During initialization the CLOCK OUT signal may be
programmed to a value determined by the
microcontroller (see Fig.1). A message which is to be
transmitted, must be written to the Transmit Buffer. After
a successful reception the microcontroller may read the
message from the Receive Buffer and then release it for
further use.

6.2 Control Segment layout

The exchange of status, control and command signals
between the microcontroller and the PCX82C200 is
performed in the control segment. The layout of this
segment is shown in Fig.3. After an initial down-load, the
contents of the registers Acceptance Code, Acceptance
Mask, Bus Timing Registers 0 and 1, and Output
Control should not be changed. These registers may
only be accessed when the Reset Request bit in the
Controt Register, is set HIGH (see section 6.2.1).
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ADDRESS

o

© O N A DN =

20
21
22
23
24
25
26
27
28
29

3

CONTROL

COMMAND

STATUS

INTERRUPT

ACCEPTANCE CODE

ACCEPTANCE MASK

> control segment

BUS TIMING 0

BUS TIMING 1

OUTPUT CONTROL

TEST

IDENTIFIER,
RTR BIT, DATA LENGTH CODE
BYTE 1
BYTE 2
ggz i transmit buffer
el
BYTES o~ data field
BYTE S
BYTE 7
BYTE 8 J
IDENTIFIER, IDENTIFIER,
RTR BIT, DATA LENGTH CODE RTRBIT, DATA LENGTH CODE
BYTE 1 BYTE 1
BYTE2 BYTE 2
BYTE3 BYTE 3
BYTE 4 BYTE 4 Y
BYTE S BYTES data field
BYTE S BYTE 6
BYTE 7 BYTE?
BYTE 8 BYTE 8
[crock piviber ] Masat

Fig.3 PCX82C200 address allocation.

receive butfer 0 or 1
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Table 1 Register map
T [ADDR| 7 6 5 4 3 2 1 0
Control Segment
Control 0 Test Sync reserved |Qverrun | Error Transmit | Recsive Reset
Register Mode Interrupt [ interrupt | Interrupt | Interrupt Request
Enable Enable Enable Enable
Command |1 reserved |reserved |reserved |Goto Clear Release | Abort Trans-
Register Sieep Overrun | Receive [ Trans- mission
Status Buffer mission Request
Status 2 Bus Error Transmit | Receive | Trans- Transmit | Data Receive
Register Status Status Status Status mission | Buffer Overrun Buffer Stat
Complete | Access
Status
Interrupt 3 reserved |reserved |reserved |Wake-Up | Overrun |Error Transmit Receive
Register Interrupt | Interrupt | Interrupt | interrupt Interrupt
Acceptance |4 AC.7 AC.6 AC.5 AC.4 AC.3 AC.2 AC.1 AC.0
Code
Register
Acceptance |5 AM.7 AM.6 AM.5 AM.4 AM.3 AM.2 AM.1 AM.0
Mask
Register
Bus Timing |6 SUw.1 SJW.0 BRP.5 BRP.4 BRP.3 BRP.2 BRP.1 BRP.O
Register 0
Bus Timing |7 SAM TSEG2.2 | TSEG2.1 [ TSEG2.0 | TSEG1.3 | TSEG1.2 | TSEG1.1 TSEG1.0
Register 1
Output 8 OCTP1 |OCTN1 |OCPOLt1 [OCTPO (OCTNO [OCPOLO |OCMODE1 |OCMODEOQ
Control
Register
Test 9 reserved |reserved |Map Connect | Connect |Access |Normal Float
Register Internal | RX TX Internal | RAM Output
(note 1) Register |Buffer 0 | Buffer Bus Connect Driver
CPU CPU
Transmit Buffer
Identifier 10 1D.10 ID.9 D.8 1D.7 ID.6 ID.5 1D.4 0.3
RTR, Data |11 ID.2 DA 1D.0 RTR DLC.3 DLC.2 DLCA DLC.0
Length
Code
bytes 1-8 |12-19 [Data Data Data Data Data Data Data Data
Receive Buffer 0/1
Identifier 20 1D.10 1D.9 ID.8 ID.7 ID.6 1D0.5 ID.4 0.3
RTR, Data |21 1D.2 DA ID.0 RTR DLC.3 DLC.2 DLC.A DLC.0
Length
Code
bytes 1-8 |22-29 | Data Data Data Data Data Data Data Data
Clock 31 reserved |reserved |reserved |reserved |reserved |CD.2 CD.1 CcD.0
Divider
Notes

1. The Test Register is used for production testing only.

2. Register 30 is not implemented.
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6.2.1 ConTROL REGISTER (CR)

The contents of the Control Register are used to change the behaviour of the PCX82C200. Control bits may be set or
reset by the attached microcontroller which uses the Control Register as a read/write memory.

Table 2 Description of the Control Register bits

CR ADDRESS 0
BIT | SYMBOL NAME VALUE FUNCTION
CR7 |T™ Test Mode HIGH (enabled) | PCX82C200 enters Test Mode (normal operation
(note 1) impossible).
LOW (disabled) |Normal operating mode.
CR6 |S Sync HIGH (2 edges) | Bus-line transitions from recessive-to-dominant and vice
(note 2) versa are used for resynchronization (see sections 7.2
and 8).
LOW (1 edge) | Only transitions from recessive-to-dominant are used for
resynchronization.
CRS5 |- - - Reserved.
CR.4 |OIE Overrun HIGH (enabled) |If the Data Overrun bit is set (see section 6.2.3), the
Interrupt Enable microcontroller receives an Overrun Interrupt signal.
LOW (disabled) | Microcontrolier receives no Overrun Interrupt signal from
the PCX82C200.
CR.3 |EIE Error Interrupt HIGH (enabled) |!f the Error or Bus Status change (see section 6.2.3), the
Enable microcontrolier receives an Error Interrupt signal.
LOW (disabled) | Microcontroller receives no Error Interrupt signal.
CR2 (TIE Transmit HIGH (enabled) [ When a message has been successfully transmitted or
Interrupt Enable the transmit buffer is accessible again, (e.g. after an Abort
Transmission command) the PCX82C200 transmits a
Transmit Interrupt signal to the microcontroller.
LOW (disabled) | No transmission of the Transmit Interrupt signal by the
PCX82C200 to the microcontrolier.
CR.1 |RIE Receive HIGH (enabled) | When a message has been received without errors, the
Interrupt Enable PCX82C200 transmits a Receive Interrupt signal to the
microcontroller.
LOW (disabled) | No transmission of the Receive Interrupt signal by the
PCX82C200 to the microcontroller.
CR.0 |RR Reset Request | HIGH (present) | Detection of a Reset Request resuits in the PCX82C200
(note 3) aborting the current transmission or reception ofa
message and entering the reset state.
LOW (absent) On the HIGH-to-LOW transition of the Reset Request bit,
the PCX82C200 returns to its normal operating state.
Notes

1. The Test Mode is intended for factory testing and not for customer use.

2. The Sync bit should only be modified if the Reset Request bit is set HIGH (present), otherwise it is ignored. It is
possible to set the Sync bit while the Reset Request bit is changed from HIGH to LOW.

3. During an external reset (RST = LOW) or when the Bus Status bit is set HIGH (Bus-Off), the IML forces the Reset
Request HIGH (present). During an external reset the microcontroiler cannot set the Reset Request bit LOW

(absent). Th

erefore, after having set the Reset Request bit LOW (absent), the microcontroller must check this bit

to ensure that the external reset pin is not being held HIGH (present). After the Reset Request bit is set LOW
(absent) the PCX82C200 will wait for:
- one occurrence of the Bus-Free signal (11 recessive bits, see section 8.9.6), if the preceding reset (Reset
Request = HIGH) was due to an external reset or a microcontroller initiated reset

. 128 occurrences of Bus-Free, if the preceding reset (Reset Request = HIGH) was due to a PCX82C200
initiated Bus-Off, before re-entering the Bus-On mode (see sectien 8.9).

When Reset Request is set HIGH (present), for whatever reason, the control, command, status and interrupt bits
are affected, see Table 3. When Reset Request is set HIGH (present) the registers at addresses 4 to 8 are
accessible but the TBF is not.

November 1992
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Table 3 Effects of setting the Reset Request bit HIGH (present)

TYPE BIT FUNCTION EFFECT
Control CR.7 Test Mode LOW  (disabled)
Command CMR.4 | Goto Sleep LOW  (wake-up)
CMR.3 | Ciear Overrun Status HIGH (clear)
CMR.2 | Release Receive Buffer HIGH (released)
CMR.1 | Abort Transmission LOW  (absent)
CMR.0 | Transmission Request LOW  (absent)

Status SR.7 Bus Status LOW  (Bus-On) (note 1)
SR.6 Error Status LOW  (no error) (note 1)
SR.5 Transmit Status LOW  (idls)
SR.4 Receive Status LOW (idle)
SR.3 Transmission Complete Status HIGH (complete)
SR.2 Transmit Buffer Access HIGH (released)
SR.1 Data Overrun LOW  (absent)
SR.0 Receive Buffer Status LOW  (empty)

Interrupt IR.3 Overrun Interrupt LOW  (reset)
IR.A Transmit Interrupt LOW  (reset)
IR.0 Receive Interrupt LOW  (reset)

Note

1.

November 1992

Only after an external reset; see note 1 to Table 5 *Description of the Status Register bits".
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6.2.2 CommanD REGISTER (CMR)

A command bit initiates an action within the transfer layer of the PCX82C200. The Command Register appears to the
microcontroller as a write only memory. if a read access is performed to this address the byte 11111111 (binary) is

returned.

Table 4 Description of the Command Register bits

CMR ADDRESS 1
BIT SYMBOL NAME VALUE FUNCTION

CMR.7| - - - Reserved.

CMR.6| - - - Reserved.

CMR.5| - - - Reserved.

CMR.4|GTS GoTo Sleep HIGH (sleep) The PCX82C200 enters sleep mode, if the INT = HIGH
(note 1) (no interrupt signal from the PCX82C200 to the

microcontrolter pending or external source pending)
and there is no bus activity.
LOW (wake up) | The PCX82C200 functions normally.

CMR.3| COS Clear Overrun HIGH (clear) The Data Overrun status bit is set to LOW (see section
Status 6.2.3).
(note 2) LOW (no action) | No action.

CMR.2| RRB Release Receive | HIGH (released) | The recsive buffer attached to the microcontrolier is
Buffer released.
(note 3) LOW (no action) | No action.

CMR.1| AT Abort HIGH (present) If not already in progress, a pending Transmission
Transmission Request is cancelled.
(note 4) LOW (absent) No action.

CMR.0| TR transmission HIGH (present) | Amessage shall be transmitted.
Request LOW (absent) No action.
(note 5)

Notes

November 1992

1. The PCX82C200 will enter sleep mode, if Goto Sleep is set HIGH (sleep), there is no bus activity and INT = HIGH
(inactive). After sleep mode is set, the CLK OUT signal continues until at least 15 bit times have passed. The
PCX82C200 will wake up when one of the three previously mentioned conditions is negated: after Goto Sleep is
set LOW (wake up), there is bus activity or INT is driven LOW (active). On wake up, the oscillator is started and a
Wake-Up Interrupt (see section 6.2.4) is generated. A PCX82C200 which is sleeping and then awakened by bus
activity will not be able to receive this message until it detects a Bus-Free signal (see section 8.9.6).

2. This command bit is used to acknowledge the Data Overrun condition signalled by the Data Overrun status bit. it
may be given or set at the same time as a Release Receive Buffer command bit.

3. After reading the contents of the Receive Buffer (RBFO or RBF1) the microcontroller must release this buffer by
setting the Release Receive Buffer bit HIGH (released). This may resuit in another message becoming
immediately available.

4. The Abort Transmission bit is used when the microcontroller requires the suspension of the previously requested
transmission, for example to transmit an urgent message. A transmission already in progress is not stopped. In
order to determine if the original message had been transmitted successfully, or aborted, the Transmission
Complete status bit should be checked after the Transmit Buffer Access bit has been set HIGH (released) or a
Transmit Interrupt has been generated (see section 6.2.4).

5. If the Transmission Request bit was set HIGH in a previous command, it cannot be cancelled by setting the
Transmission Request bit LOW (absent). Canceliation of the requested transmission may be performed by setting
the Abort Transmission bit HIGH (present).
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6.2.3 STATUS REGISTER (SR)

The contents of the Status Register reflect the status of the PCX82C200 bus controller. The Status Register appears
to the microcontroller as a read only memory.

Table 5 Description of the Status Register bits

SR ADDRESS 2
BIT | SYMBOL NAME VALUE FUNCTION
SR.7 |BS Bus Status HIGH (Bus-Offy | The PCX82C200 is not involved in bus activities.
(note 1) LOW (Bus-On) | The PCX82C200 is involved in bus activities.
SR.6 |ES Error Status HIGH (error) At least one of the Error Counters (see section 8.10.3)
has reached the microcontroller Warning Limit.
LOW (ok) Both Error Counters have not reached the Warning
Limit.
SRS |TS Transmit Status | HIGH (transmit) | The PCX82C200 is transmitting a message.
(note 2) LOW (idle) No message is transmitted.
SR4 |RS Receive Status HIGH (receive) The PCX82C200 is receiving a message.
(note 2) LOW (idle) No message is received.
SR.3 |TCS Transmission HIGH (complete) | Last requested transmission has been successfully
Complete Status completed.
(note 3) Low Previously requested transmission is not yet completed.
(incomplete)
SR.2 |TBS Transmit Buffer | HIGH (released) | The microcontroller may write a message into the TBF.
Access LOW (locked) The microcontroller cannot access the Transmit Buffer.
(note 3) Amessage is either waiting for transmission or is in the
process of being transmitted.
SR.1 |DO Data Overrun HIGH (overrun) This bit is set HIGH (Overrun), when both Receive
(note 4) Buffers are full and the first byte of another message
should be stored.
LOW (absent) No data overrun has occurred since the Clear Overrun
command was given.
SR.0 |RBS Receive Buffer HIGH (fuli) This bit is set when a new message is available.
Status LOW (empty) No message has become available since the last
(note 5) Release Receive Buffer command bit was set.
Notes

1.

November 1992

Whan the Bus Status bit is set HIGH (Bus-Off), the PCX82C200 will set the Reset Request bit HIGH (present). it
will stay in this state untii the microcontroller sets the Reset Request bit LOW (absent). Once this is completed the
PCX82C200 will wait the minimum protocol-defined time (128 occurrences of the Bus-Free signal) before setting
the Bus Status bit LOW (Bus-On), the Error Status bit LOW (ok) and resetting the Error Counters.

If both the Receive Status and Transmit Status bits are LOW (idle) the CAN-bus is idie.

. If the microcontroller tries to write to the Transmit Buffer when the Transmit Buffer Access bit is LOW (locked), the

written bytes will not be accepted and will be lost without this being signalled. The Transmission Complete Status
bit is set LOW (incomplete) whenever the Transmission Request bit is set HIGH (present}. I an Abort
Transmission command is issued, the Transmit Buffer will be released. If the message, which was requested and
then aborted, was not transmitted, the Transmission Complete Status bit will remain LOW.

If Data Overrun = HIGH (Overrun) is detected, the currently received message is dropped. A transmitted
message, granted acceptance, is also stored in a Receive Buffer. This occurs because it is not known if the
PCX82C200 will lose arbitration and so become a receiver of the message. If no Receive Buffer is available, Data
Overrun is signalled.

If the command bit Release Receive Buffer is set HIGH (released) by the microcontroller, the Receive Bufler
Status bit is set LOW (empty) by IML. When a new message is stored in any of the receive buffers, the Receive
Buffer Status bit is set HIGH (full) again.
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6.2.4 INTERRUPT REGISTER (IR)

The Interrupt Register allows the identification of an interrupt source. When one or more bits of this register are set,
the INT pin is activated. All bits are reset by the PCX82C200 after this register is read by the microcontroller. This
register appears to the microcontroller as a read only memory.

Table 6 Description of the Interrupt Register bits

IR

ADDRESS 3

BIT

SYMBOL

NAME

VALUE

FUNCTION

IR7

Reserved.

IR.6

Reserved.

IR.5

Reserved.

IR.4

wul

Wake-Up
Interrupt

HIGH (set)

LOW (reset)

The Wake-Up Interrupt bit is set HIGH, when the sleep
mode is left (see section 6.2.2).

Wake-Up Interrupt bit is reset by a read access of
Interrupt Register by the microcontroller.

IR.3

(e]]

Overrun Interrupt
(note 1)

HIGH (set)

LOW (reset)

This bit is set HIGH, if both Receive Buffers contain a
message and the first byte of another message should
be stored (passed acceptance), and the Overrun
Interrupt Enable is HIGH (enabled).

Overrun Interrupt bit is reset by a read access of
Interrupt Register by the microcontroller.

IR.2

El

Error Interrupt

HIGH (set)

LOW (reset)

This bit is set on a change of either the Error Status or
Bus Status bits (see section 6.2.3) if the Error Interrupt
Enable is HIGH (enabied).

The Error Interrupt bit is reset by a read access of the
Interrupt Register by the microcontroller.

IR.1

Ti

Transmit Interrupt

HIGH (set)

LOW (reset)

This bit is set on a change of the Transmit Buffer
Access bit from LOW to HIGH (released) and Transmit
interrupt Enable is HIGH (enabled).

Transmit [nterrupt bit will be reset after a read access
of the Interrupt Register by the microcontroller.

IR.0

RI

Receive Interrupt
(note 2)

HIGH (set)

LOW (reset)

This bit is set when a new message is available in the
Receive Buffer and the Receive Interrupt Enable bit is
HIGH (enabled).

Receive Interrupt bit is automatically reset by a read
access of Interrupt Register by the microcontroller.

Notes

1. Overrun Interrupt bit (if enabled) and Data Overrun bit (see section 6.2.3) are set at the same time.
2. Receive Interrupt bit (if enabled) and Receive Buffer Status bit (see section 6.2.3) are set at the same time.

November 1992
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6.2.5 AccepTance Cope ReGISTER (ACR)

The Acceptance Code Register is part of the acceptance filter of the PCX82C200. This register can be accessed
(read/write), if the Reset Request bit is set HIGH (present). When a message is received which passes the
acceptance test and if there is an empty Receive Buffer, then the respective Descriptor and Data Field (see Fig.4) are
sequentially stored in this empty buffer. In the case that there is no empty Receive Buffer, the Data Overrun bit is set
HIGH (overrun), see sections 6.2.3 and 6.2.4. When the complete message has been correctly received the following
occurs:

« the Receive Buffer Status bit is set HIGH (full)
« if the Receive Interrupt Enable bit is set HIGH (enabled), the Receive Interrupt is set HIGH (set).
The Acceptance Code bits (AC.7-AC.0) and the eight most significant bits of the message's Identifier (ID.10-1D.3) must
be equal to those bit positions which are marked relevant by the Acceptance Mask bits (AM.7-AM.0). If the following
equation is satisfied, acceptance is given:

[(/D10..I1D.3)=(AC.7.. ACO)] or (AM.7 .. AM.0 ) = 1111 1111 binary

During transmission of a message which passes the acceptance test, the message is also written to its own Receive
Buffer. If no Receiver Buffer is available, Data Overrun is signalled because it is not known at the start of a message
whether the PCX82C200 will lose arbitration and so become a receiver of the message.

Table 7 Acceptance Code Register bits

ACR ADDRESS 4
7 6 5 4 3 2 1 0
AC.7 AC.6 ACS5 AC.4 AC.3 AC.2 AC.1 AC.0

6.2.6 ACCEPTANCE MAsK REGISTER (AMR)

The Acceptance Mask Register is part of the acceptance filter of the PCX82C200. This register can be accessed
(read/write) if the Reset Request bit is set HIGH (present). The Acceptance Mask Register qualifies which of the
corresponding bits of the acceptance code are "relevant” or "don’t care” for acceptance filtering.

Table 8 Acceptance Mask Register bits

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

Table 9 Description of the Acceptance Mask Register bits

ACCEPTANCE MASK BIT VALUE COMMENTS
AM.7 to AM.O HIGH (don't care) | This bit position is "don't care® for the acceptance of a message.
LOW (relevant) This bit position is "relevant® for acceptance filtering.
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6.2.7 Bus TimiNGg ReaisTer 0 (BTRO)

The contents of Bus Timing Register 0 defines the values of Baud Rate Prescaler (BRP) and the Synchronization
Jump Width (SJW). This register can be accessed (read/write) if the Reset Request bit is set HIGH (present).

Table 10 Bus Timing Register 0 bits

BTRO ADDRESS 6
7 6 5 4 3 2 1 0
SJwi SUw.0 BRP.5 BRP.4 BRP.3 BRP.2 BRP.1 BRP.O
Baud Rate Prascaler (BRP)

The period of the system clock tgg, is programmable and determines the individual bit timing. The system ciock is
calculated using the following equation:

tscL = 2l « (32BRP.5 + 16BRAP.4 + 8BRP.3 + 4BRP.2 + 2BRP.1 + BRP.0 + 1)
o,k = time period of the PCX82C200 oscillator.

Synchronization Jump Width (SJW)

To compensate for phase shifts between clock oscillators of different bus controliers, any bus controller must
resynchronize on any relevant signal edge of the current transmission. The synchronization jump width defines the
maximum number of clock cycles a bit period may be shortened or lengthened by one resynchronization:

tsow = tsc (2SUW.1 + SUW.0 + 1)

For further information on bus timing see sections 6.2.8 and 7.

6.2.8 Bus TiMiNG REGISTER 1 (BTR1)

The contents of Bus Timing Register 1 defines the length of the bit period, the location of the sample point and the
number of samples to be taken at each sampie point. This register may be accessed (read/write) if the Reset Request
bitis set HIGH (present).

Table 11 Bus Timing Register 1 bits

BTR1 ADDRESS 7
7 6 5 4 3 2 1 0
SAM TSEG2.2 TSEG2.1 TSEG2.0 TSEG1.3 TSEG1.2 TSEG1.1 TSEG1.0
Sampling (SAM)
Table 12 Selection of sampling
BIT VALUE COMMENTS
SAM HIGH (3 samples) Three samples are taken.
LOW (1 sample) The bus is sampled once.

SAM = LOW (logic 0) is recommended for high speed buses (SAE class C), while SAM = HIGH (logic 1)is
recommended for slow/medium speed buses (class A and B) where filtering of spikes on the bus-line is beneficial (see
section 7.1.6).
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Time Segment 1 (TSEG1) and Time Segment 2 (TSEG2)
TSEG1 and TSEG2 determine the number of clock cycles per bit period and the focation of the sample point:

trseas = lsoL (BTSEG1.3 + 4TSEG1.2 + 2TSEG1.1 + TSEG1.0 + 1)
)

trsece = tsoL (4TSEG2.2 + 2TSEG2.1 + TSEG2.0 +1)
For further information on bus timing see sections 6.2.7 and 7.
6.2.9 OuTrPuT CoNTROL REGISTER (OCR)

The Output Control Register allows, under software control, the set-up of different output driver configurations. This
register may be accessed (read/write) if the Reset Request bit is set HIGH (present).

Table 13 Output Control Register bits

OCR ADDRESS 8
7 6 5 4 3 2 1 0
OCTP1 OCTN1 OCPOL1 QOCTPO OCTNO OCPOLO | OCMODE1 | OCMODEO

If the PCX82C200 is in the sleep mode (Goto Sleep = HIGH) a recessive level is output on the TX0 and TX1 pins. If
the PCX82C200 is in the reset state (Reset Request = HIGH) the output drivers are floating.

Normal Output Mode

In Normal Output Mode the bit sequence (TXD) is sent via TX0 and TX1. The voltage levels on the output driver pins
TX1 and TXO depend on both the driver characteristic programmed by OCTPx, OCTNx (float, pull-up, pull-down,
push-pull) and the output polarity programmed by OCPOLXx (see Fig.4).

OCTP1  OCTPO

PCA82C200 I l Vo
PO
ocroLO — —
ocPOL1 — — ™0
OCMODE0 — TNO
OCMODE1 — Vss
OUTPUT
TXD —1  coNTROL
TXCLK — Loaic
Voo
[ 1
l— X1
™
Vss
OCTNt  OCTNO

MLASS2

Fig.4 Configurable CAN transmitter.
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