Philips Semiconductors Microcontrolier Products

Stand-alone CAN-controller

1 FEATURES

* Multi-master architecture
* Interfaces with a large variely of microcontrollers

* Bus access priority (determined by the message
identifier)

* 2032 message identifiers

¢ Guaranteed latency me for high priority messages

* Powertul ermor handiing capability

¢ Data length from 0 to 8 bytes

® Configurable bus interface

® Programmable ciock output

* Multicast and Broadcast message lacility

¢ Non destructive bit-wise arbitration

¢ Non-retum-to-zero (NRZ) coding/decoding with
bit-stutfing

® Programmable transfer rate {up to 1 Mbivs)

¢ Programmable output driver configuration

¢ Suitable for use in a wide range of networks including

the SAE networks Class A, B and C
* 16 MHz clock frequency
® —40 to +85/125 °C operating temperature.

3 ORDERING AND PACKAGE INFORMATION

Product specification

82C200

h

2 GENERAL DESCRIPTION

The PCAB2C200; 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 inciudes an
automotive temperature range version (PCAB2C200) of
—40 10 +125 °C and a -40 1o +85 °C version

(PCF82C200) for general applications. T

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 bya
microcontrolier, to which the PCX82C200 provides a
versatile interface. The use of the PCX82C200 in an
automotive or general industrial environment, results in a
teduced wiring hamess and an enhanced diagnostic and
supervisory capability.

PHILIPS PHILIPS NORTH AMERICA PACKAGE TEMPERATURE
PART ORDER NUMBER | ¥ ORDER NUN S ort RANGE (°
PART MARKING PINS | PINPOSITION | MATERIAL | CODE *C)
PCA82C200P PCAB2C200PN 28 DIL plastic sOT117 4010 +125
PCAB2C200T PCA82C200TD 28 sO28 plastic SOT136A | —40t0+125
PCF82C200P PCF82C200PN 28 DIL plastic SOoT117 —4010 +85
PCF82C200T PCF82C200TD 28 so28 plastic SOT136A —4010 +85

NOTE:

1. Parts ordered by the Philips North America part number will be marked with the Philips part marking.
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4 PINNING

aps [1] U 5 o
ap7 2] [77) ADs
ALE [3] 26] AD3

& [ 25] AD2

o 5] 24} AD1

wh 6] ’E ADO
CcLouT 7 2] Voo1
Vesy E PCA82C200 % Ves2
xTaLt [9] 20} AX1
xTAL2 [10] [19] Rxo
mooE [17] 18] Yooz
Vpos [12] 17] AST
™0 [13] 6] iNT
™ [i4] [15) Vsss

MLALYD

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 signa! (Motorola mode).

[ 4 Chip select input, LOW leve! allows access to the PCX82C200.

RD 5 RO signal (Intel mode) or E enable signal (Motorola mode) from the microcontroller.

WR 6 WH signal (Intel mode) or RDAWR signal (Motorola mode) from the microcontroller.

CLKOouT 7 Clock output signal produced by the PCX82C200 for the microcontroller. The clock
signal is derived from the built-in oscillator, via the programmable divider (see
section 6.5). This output is capabie of driving one CMOS or NMOS ioad.

Ves, 8 Ground potential for the logic circuits.

XTAL1 9 Input to the oscillator's amplifier. Extemal 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 Vo selects Intel mode; connected to Vg selects
Motorola mode.

Voos 12 5V power supply for the output driver,

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

X1 14 Output from the output-driver 1 to the physical bus-line.

Vses 15 Ground potential for the output driver.

INT 16 Interrupt output, used to interrupt the microcontrolier (see section 6.2.4). INT is
active if the Interrupt Register contains a logic HIGH bit (present). INT is an open
drain output and is designed 1o 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 Resst 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 Vg
(e.9. C = 1 uF; R =50 kQ2).

Voo2 18 5V power supply for the input comparator.

RX0-RX1 19, 20 Input from the physical bus-line 1o the input comparator of the PCX82C200. A
dominant leve! will wake-up the PCX82C200. A recessive level is read if RX0 is
higher than RX1 and vice versa for the dominant level.

Vssa 21 Ground potential for the input comparator.

Voos 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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§ FUNCTIONAL DESCRIPTION

The PCXB82C200 contains all necessary hardware for a

high performance serial network communication (see

Fig.1). The PCX82C200 controls the communication fiow

through the area network using the CAN-protocol. The

PCX82C200 meets the following automotive

requirements:

¢ short message iength

¢ guaranteed latency time for urgent messages

e bus access priority, determined by the message
identifier

& powerful error handiing 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.

5.1 Interface Management Logic (IML)

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

§.2 Transmit Butfer (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 Butfers (RBFO AND RBF1)

The RBFO and RBF1 are each 10 byte memories which
are altematively 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 Butfer (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.

November 1992

§.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) e

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

6 CONTROL SEGMENT AND MESSAGE BUFFER
DESCRIPTION

The PCX82C200 appears to a microcontrolier 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 controlied 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 writlen to the Transmit Butfer. After
a successful reception the microcontroller may read the
message from the Receive Buffer and then releass it for
further use.

6.2 Control Segment layout

The exchange of status, control and command signals
between the microcontrolier 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
Control Register, is set HIGH (see section 6.2.1).
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Table 1 Register map
TTie [aboR| 7 | s 5 | ¢ [ 3 [ 2 0
Control Segment
Controi 0 Test Sync reserved | Overrun | Emor Transmit | Receive Reset
Register Mode Interrupt | interrupt | interrupt Interrupt Request
Enable |Enable |Enable |Enable
Command |1 reserved |resarved |reserved |Goto Clear Release { Abort Trans-
Register Sleep Overrun {Receive | Trans- mission ;-
Status Buffer mission Request
Status 2 Bus Eror 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 ACS AC4 AC3 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 BRP4 BRP.3 BRP.2 BRP.1 BRP.O
Register 0
Bus Timing |7 SAM TSEG2.2 | TSEG2.1 | TSEG2.0 | TSEG1.3 | TSEG12 TSEG1.1 TSEG1.0
Register 1
Output 8 OCTP1 |OCTN1 {OCPOL1 |OCTPO |OCTNO OCPOLO | OCMODE1 | OCMODEGQ
Control
Register
Test 9 reserved |reserved | Map Connect | Connect [Access |Nommal Float
Register Intemal | RX T Intemal | RAM Output
(note 1) Register [Buffer0 |Buffer |[Bus Connect Driver
CPU CPU
Transmit Buffer
Identifier 10 1D.10 ID.9 0.8 1D.7 ID.6 ID.5 ID.4 0.3
RTR, Data |11 ID.2 DA 1D.0 RTR DLC3 bLC.2 DLC.1 DLC.0
Length
Code
bytes 1-8 |12-19 | Data Data Data Data Data Data Data Data
Receive Buffer 01
Identifier 20 1D.10 iD.9 D8 0.7 ID.6 105 1D.4 0.3
RTR, Data |21 ID.2 ID.1 10.0 RTR DLC3 OLC2 DLC.1 DLC.0
Length
Code
bytes 1-8 [22-29 | Data Data Data Data Data Data Data Data
Clock 3 reserved |reserved |reserved |reserved |reserved |CD2 CD.1 Ccb.o
Divider
Notes
1. The Test Register is used for production testng only.
2. Register 30 is not implemented.
1213
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6.2.1 ContrRoL ReGisTER (CR)

The contents of the Control Re
reset by the attached microcon:

Table 2 Description of the Control Register bits

gister are used to change the behaviour of the PCX82C200. Control bits may be set or
troller which uses the Control Register as a read/write memory.

CR ADDRESS 0
BIT | SYMBOL NAME VALUE FUNCTION
CR7 |T™M Test Mode HIGH (enabled) | PCX82C200 enters Test Mode (normal operation :
(note 1) impossible). ’
LOW (disabled) | Normal operating mode.
CRs& |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.
CR5 |- - - Reserved.
CR4 |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) | Microcontroller receives no Overrun Interrupt signal from
the PCX82C200.
CRJ3 |EIE Error interrupt | HIGH (enabled) { If the Error or Bus Status change (see section 6.2.3), the
Enable microcontroller receives an Error interrupt signal.
LOW (disabled) |Microcontrolier receives no Error Interrupt signal.
CR.2 |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 microcontroller,
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.O |RR Reset Request | HIGH (present) | Dstection of a Reset Request results in the PCX82C200
(note 3) aborting the current transmission or reception of a
message and entering the reset state.
LOW (absent) On the HIGH-to-LOW transition of the Resat Request bit,
the PCXB2C200 retums to its normal operaling 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), otherwiss it isignored. it is
“possible to set the Sync bit while the Reset Request bit is changed from HIGH 1o LOW.

3. During an extemnal rese! (RST = LOW) or when the Bus Status bit is set HIGH (Bus-Off), the IML forces the Reset
Request HIGH (presant). During an extemnal reset the microcontrolier cannol set the Reset Request bit LOW
(absent). Therefore, after having set the Reset Request bit LOW (absent), the microcontrolier must check this bit
to ensure that the extenal reset pin is not being held HIGH (present). Atter the Resat 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 section 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 B are
accessible but the TBF is not.
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Table 3 Effacts of setting the Reset Request bit HIGH (present)

TYPE BIT FUNCTION EFFECT

Control CR.7 Test Mode LOW (disabled)

Command CMR.4 | Goto Slesp LOW  (wake-up)
CMR.3 | Ciear Overrun Status HIGH (clear)
CMR.2 | Release Recsive Buffer HIGH (released)
CMR.1 | Abort Transmission LOW (absent)
CMR.0 | Transmission Request LOW  (absent) p

Status SR.7 |Bus Status LOW  (Bus-On) (note 1) .
SR.6 Error Status LOW  (no error) (note 1)
SRS Transmit Status LOW (idle)
SR4 Recsive 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.1 Transmit Interrupt LOW  (reset)
IR.0 Receive Interrupt LOW  (reset)

Note

1. 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

retumed.

Table 4 Description of the Command Register bits

CMR ADDRESS 1
BIT | SYMBOL NAME VALUE FUNCTION
CMR.7] - - - Reserved. i
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
microcontroller pending or external source pending)
and there is no bus activity.
LOW (wake up) | The PCX82C200 functions normally.
CMR.3| COS Ciear Overrun HIGH (dlear) 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 receive butfer attached to the microcontroller is
Butfer released.
(note 3) LOW (no action) | No action.
CMR.1| AT Abornt HIGH (presant) If not already in progress, a pending Transmission
Transmission Request is cancelled.
(note 4) LOW (absent) No action.
CMR.0| TR transmission HIGH (present) A message shall be transmitted.
Request LOW (absent) No action.
(note 5)
Notes

1. The PCX82C200 will enter sleep mode, if Goto Sieep 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 thﬁe 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 PCXB2C200 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 signalied by the Data Overrun status bit. It
may be given or set at the same tme as a Release Receive Buffer command bit.

3. After reading the contents of the Receive Butfer (RBFO or RBF 1) the microcontroller must release this buffer by
sefting the Release Receive Bufler bit HIGH (released). This may result 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 successtully, or aborted, the Transmission
Complete status bit should be checked after the Transmit Bufler 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). Cancellation of the requested transmission may be performed by setting
the Abort Transmission bit HIGH (present).

1216
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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
fo 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-Off) | The PCX82C200 is not involved in bus activities.
(note 1) LOW (Bus-On) | The PCX82C200 is involved in bus activities.
SR6 |ES Error Status HIGH (error) At least one of the Error Counters (see section 8.10.3)
has reached the microcontroller Waming Limit.
LOW (ok) Both Error Counters have not reached the Waming
Limit.
SRS (TS Transmit Status | HIGH (transmit) | The PCX82C200 is transmitting a message.
(note 2) LOW (idie) No message is transmitted.
SR4 |RS Receive Status | HIGH (receive) | The PCX82C200 is receiving a message.
(note 2) LOW (idie) No message is received.
SR.3 |TCS Transmission HIGH (complete) | Last requested transmission has been successfully
Complets Status completed.
(note 3) Low Previously requested transmission is not yet completed.
(incomplete) .
SR.2 |T8S Transmit Buffer | HIGH (released) | The microcontrolier may write a message into the TBF.
Access LOW (iocked) The microcontroller cannot access the Transmit Buffer.
(note 3) A message 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) Butfers 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 Butfer HIGH (full) 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 Butfer command bit was set.
Notes

1. When 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 until the microcontroller sets the Reset Reques! bit LOW (absent). Once this is compieted 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 dits are LOW (idie) the CAN-bus is idle.

* 3. 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). If an Abort

-Transmission command is issued, the Transmit Bufter will be reteased. If the message, which was requested and
then aborted, was not transmitted, the Transmission Complete Status bit will remain LOW.

4. 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
PCXB82C200 will lose arbitration and so become a receiver of the message. i no Receive Bufler is available, Data
Overrun is signalled.

5. If the command bit Release Receive Butler is set HIGH (released) by the microcontroller, the Receive Buffer
Status bit is set LOW (empty) by IML. When a new message is stored in any of the receive bullers, the Receive
Butfer Status bit is set HIGH (full) again.

N
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6.2.4 INTERRUPT REGISTER (IR)

'me_ln_termpt 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 microcontrolier as a read only memory.

Table 6 Description of the Internupt Register bits

ADDRESS 3

BIT

SYMBOL

NAME

VALUE

FUNCTION

IR7

Reserved.

IR.6

Reserved.

IRS

Reserved.

IR4

wui

Wake-Up
interrupt

HIGH (set)

LOW (reset)

The Wake-Up interrupt bit is set HIGH, when the sieep
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

Ol

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.

IR2

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 (enabled).

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

IR.1

T

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

IR.0

Rl

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.
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6.2.5 AccerTance Cooe ReGISTER (ACR)

The Acceptance Code Register is part of the acceptances fitter of the PCX82C200. This register can be accessed
(read/write), if the Reset Request bit is set HIGH (presant). 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 Recsive 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:

[(1D10..1D3)=(AC.7..AC.0)) 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 Butfer 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

Product specification

82C200

ACR ADDRESS 4
7 6 5 4 3 2 1 0
AC7 AC.6 ACS AC4 AC3 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
commesponding bits of the acceptance code are *relevant® or *don't care® for acceptance filtering.

Table 8 Acceptance Mask Register bits

AMR ADDRESS §
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.0 HIGH (don't care) | This bit position is "don't care® for the acceptance of a message.
LOW (reisvant) This bit position is *relevant" for acceptance filtering.
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6.2.7 Bus Timnc ReaisTen 0 (BTRO)

The contents of Bus Timing Register 0 defines the values of Baud Rate Prescaler (BRP) and the Synchronization
Jump Width (SUW). 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 o
SUW.1 SUW.0 BRP.S BRP4 BRP.3 BRP.2 BRP.1 BRP.O
Baud Rate Prescaler (BRP)

The period of the system clock ts is programmable and determines the individual bit iming. The system clock is
calculated using the following equation:

tsct = 2t (32BRP.5 + 16BRP.4 + 8BRP.3 + 4BRP.2 + 2BRP.1 + BRP.0 + 1)
e = time period of the PCX82C200 oscillator.

Synchronization Jump Width (SJW)

To compensate for phase shifts between clock osciliators of different bus controllers, 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:

taw = toc, (2SUW.1 4+ SUW.0+ 1)

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

6.2.8 Bus TimnG RecisTer 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 sample 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 TSEGH1.1 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 location of the sample point:

trsecy = lscy (BTSEG1.3 + 4TSEG1.2 + 2TSEG1.1 + TSEG1.0+ 1)

trseqr = Yo (4TSEG2.2 + 2TSEG2.1 + TSEG2.0 + 1)
For further information on bus timing see sections 6.2.7 and 7.
6.2.9 OutpuT 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 Raset Request bit is set HIGH (present).

Table 13 Output Control Register bits

of
:

OCR ADDRESS 8
7 6 5 4 3 2 1 0
OCTP1 OCTN1 OCPOL1 OCTPO OCTNO OCPOLO | OCMODEt | 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 (Resst 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 TX0 depend on both the driver characteristic programmed by OCTPx, OCTNx (float, pull-up, pull-down,
push-pull) and the output polarity programmed by OCPOLx (see Fig.4).

OCTP1  OCTPO
PCA82C200 | | Voo
PO
OCPOLO — —
, — Txo
OCMODEOD — l TNO
OCMODE1 — Ves
OUTPUT
™0 —  conTROL
TXCLK —] LOGIC
Voo
™1
—
— X1
’ ™I
| | Vss
OCTNT  OCTNO
MALR
1 Fig.4 Configurable CAN transmitter.
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Clock Output Made

For the TX0 pin this is the same as in Normal Output Mode. However, the data stream to TX1 is replaced by the
transmit clock (TXCLK). The nsing edge of the transmit dock (non inverted) marks the beginning of a bit period. The
clock pulse width is a-

Bi-phase Output Mode

In contrast 1o Normal Output Mode the bit representation is time variant and toggled. If the bus controllers are
gaivanically decoupied from the bus-fine by a transformer, the bit stream is not allowed 10 contain a DC component. ,
This is achieved by the following scheme. During recessive bits all outputs are deactivated (3-state). Dominant bits‘are
sent attlematingly on TX0 and TX1, i.e. the first dominant bitis sent on TXO, the second is sent on TX1, and the third
one is sent on TXO again, elc.

Test Output Mode

For the TXO pin this is the same as in Normal Output Mode. To measure the delay time of the transmitter and receiver
this mode connects the output of the input comparator (COMP OUT) with the input of the output driver TX1. This mode
is used for production lesting only.

The following two tables, Table 14 and Table 15, show the relationship batween the bits of the Output Control Register
and the two serial output pins TX0 and TX} of the PCX82C200, connecled to the serial bus (see Fig.1).

Table 14 Description of the Output Mode bits

OCMODE1 OCMODEO DESCRIPTION
1 0 Normal Output Mode; TX0, TX1: bit sequence (TXD; note 1).
1 1 Clock Output Mode; TX0: bit sequence, TX1: bus clock (TXCLK).
0 0 Bi-phase Output Mode.
0 1 Test Output Mode; TXO: bit sequence, TX1: COMP OUT.

Note
1. TXDis the data bit to be transmitied.
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Table 15 Output pin set-up

DRIVE OCTPx | OCTNx | ocPOLx ™D (nI::"1 v 1 n::‘:Z) (ng:s)
Fioat 0 0 0 0 OFF OFF float
0 0 0 1 OFF OFF float
0 0 1 0 OFF OFF fioat
0 0 1 1 OFF OFF foat
Paildown 0 1 0 0 OFF ON LoW
0 1 0 1 OFF OFF float
0 1 1 0 OFF OFF float
0 1 1 1 OFF ON Low
Pul-up 3 0 0 0 OFF OFF float
1 0 0 1 ON OFF HIGH
1 0 1 0 ON OFF HIGH
1 0 1 1 OFF OFF float
Push/Pul 1 1 0 0 OFF ON Low
1 1 0 1 ON OFF HIGH
1 1 1 0 ON OFF HIGH
1 1 1 1 OFF ON Low
Notes

1. TPx is the on-chip output transistor x, connected to Voo X = Oort.
2. TNxis the on-chip output transistor X, connected to Vgg; x = Qord.

3. TXxis the serial output level on pin TX0 or TX1. It is required that the output level on the CAN-bus is dominant
with TXD = 0 and recessive with TXD = 1 (see section 8.1.1).

6.2.10 TesT Recister (TR)
The Test Register is used for production testing only.
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6.3 Transmit Butfer layout

The giobal layout of the Transmit Bulfer is shown in Fig.3. This buffer serves to store a message from the
microcontroller to be transmitted by the PCX82C200. It is subdivided into Descriptor and Data Field. The Transmit
Buffer can be written to and read from by the microcontroller (see note 3 to Table 2).

6.3.1 DescripTOR
Table 16 Descriptor Byte 1 (DSCR1)

DSCR1 ADORESS 10 i
7 6 5 4 3 2 1 0
ID.10 109 JoX] 1D.7 D6 ID.5 D4 iD.3

Table 17 Descriptor Byte 2 (DSCR2)

DSCR2 ADDRESS 11
7 6 5 4 3 2 1 0
ID.2 ID.1 ID.0 RTR DLC.3 DLC.2 DLC.1 DLC.0
ldentitier (1D)

The identifier consists of 11 bits (1D.10 to 1D.0). ID.10 is the most significant bit, which is transmitted first on the bus
during the arbitration process. The Identifier acts as the message’s name, used in a receiver for acceptance filtering
and also determines the bus access priority during the artitration process. The lower the binary value of the Identifier
the higher the priofity. This is due 1o the larger number of leading dominant bits during arbitration (see saction 8.7 “Bus
organization®).

Remote Transmission Request bit (RTR)

Table 18 Description of the RTR bit

BIT VALUE COMMENTS
RTR HIGH (remote) Remote Frame will be ransmitted by the PCX82C200.
LOW (data) Data Frame will be transmitted by the PCX82C200.
Data Length Code (DLC)

The number of bytes (Data Byte Count) in the Data Field of a message is coded by the Data Length Code. At the start
of a Remote Frame ransmission the Data Length Code is not considered due o the RTR bit being HIGH (remots).
This forces the number of transmitted/received data bytes to be 0. Nevertheless, the Data Length Code must be
specified comectly to avoid bus errors, if two CAN-controllers start a Remote Frame transmission simultaneously.

The range of the Data Byte Count is O to 8 bytes and coded as foliows:

Data Byte Count = 8DLC.3 +4DLC.2 + 2DLC.1+ DLC.O
For reasons of compatibility no Data Byte Counts other than 0 to 8 should be used.
6.3.2 Data FIELD

The number of transferred data bytes is delermined by the Data Length Code. The first bit transmitted is the most
significant bit of data byte 1 at address 12.
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6.4 Receive Bufter layout

The layout of tre Rece ve Bufte’ and e indmdual bytes comespond to the definitions given for the Transmit Buffer
I8y0u. oxcept It e a3 wsses 5221 at 20 retsad of 10 {see Fig.3).

6.5 Clock Drvicer Register (COR)

The Clock Drvcer Regrter contois he CLK OUT trequency for the microcontrolier (see Fig.1). It can be written to or
f8ad by 1he mcrocontole The deta ot siate of the regrster & dwide by 12 for Motorola mode and divide by 2 for Intel
MOde. Values from 0 10 7 may be wrtien RO thes regester and wall result in the CLK OUT frequencies shown in Table

20. .
Table 19 Ciock Drvger Regestoc ey
CDR ADDRESS 31
? 6 | 5 4 3 2 1 0
Z Z { - - - co.2 CD.1 co.0
Note

Bits COR.710 COR 3 879 reserved

Table 20 CLK OUT freQuency seiscdon

cD.2 €01 |  coo CLK OUT FREQUENCY

0 0 0 172

0 0 1 tard

1 1 0 lar®

0 1 1 1o/®

1 0 0 lar/10

1 0 ' fas/12

1 1 0 1o/14

1 1 1 o

Note
1. fa Is the frequency of the osciiator
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7 BUS TIMING/SYNCHRONIZATION

The Bus Timing Logic (BTL) monitors the serial bus-line

via the on-chip input comparator and performs the

foliowing functions (see section 5)

* monitors the serial bus-line level

* adjusts the sampie point, within a bit period
(programmable)

® samples the bus-line leval using majority logic
(programmable, 1 or 3 sampies)

¢ synchronization to the bit stream:;
- hard synchronization at the start of a message
- resynchronization during transfer of a message.

The configuration of the BTL is performed during the

Initialization of the PCX82C200. The BTL uses the

following three registers:

e Control register (Sync)

¢ Bus Timing Register 0

¢ Bus Timing Register 1.

7.1 Bittiming

A bit period is built up from a number of system clock
cycles (s, ), see section 6.2.7. One bit period is the
fesult of the addition of the programmable segments
TSEG1 and TSEG2 and the general segment SYNCSEG
(see sections 6.2.7 10 6.2.8).

7.1.1 SYNCHRONIZATION SEGMENT (SYNCSEG)

The incoming edge of a bit is expected during this state;
this state corresponds to one system dlock cycle (1 x

tsc)-
7.1.2 Time SEGMENT 1 (TSEG1)

This segment determines the location of the sampling
point within a bit period, which is at the end of TSEG1.
TSEGH is programmable from 1 to 16 system clock
cycles (see section 6.2.8).

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 8.2.1) causes all
PCX82C200's to perform a *hard synchronization'
(ses section 7.2.1) on the first recessive-to-dominant
edge. During arbitration, however, several
PCX82C200's 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
butfer on both sides of the sample point. The main
reasons for incomect sampling are:

- incorrect synchronization due to spikes on the
bus-line

- slight variations in the osciliator frequency of each
PCX82C200 in the network, which results in a
phase error.

Time Segment 1 consists of the segment for
compensation of propagation delays and the
synchronization butfer directly before the sample point
(see Fig.5).

7.1.3 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 (see section 7.1.2).

TSEG2 is programmable from 1 fo 8 system clock cycles

(see section 6.2.8).
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Fig.5 (a) Bit period as defined by the CAN-protocol. (b) Bit period as implemented in the PCX82C200.
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7.1.4 SYNCHRONIZATION JuMP WIDTH (SUW)

SJUW defines the maximum number of clock cycles (tq)
a bit period may be reduced or increased by one
resynchronization. SUW is programmable from 1 to 4
system clock cycles (see section §.2.7).

7.1.5 PROPAGATION DELAY TIME

The propagation delay time (Lep) is caiculated by
summing the maximum propagation delay times of the
physical bus, the input comparator and the output driver.
The resulting sum is multiplied by 2 and then rounded up
to the nearest multiple of 1.

trp = 2 X (physical bus delay + input comparator delay +
output driver delay)

7.1.6 BiT NMING RESTRICTIONS

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

® trsear 2 2o

® trsea 2 tsw

® trseor 2 trseae

® trsect 2w + bp

The three sample mode (SAM = 1) has the efect of
introducing a delay of one system dock cycle on the
bus-line. This must be taken into account for the correct
calculation of TSEG1 and TSEG2:

® trsear 2 bw + bp + 24
® trsear 2 Stsy,

7.2 Synchronization

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

7.2.1 HARD SYNCHRONIZATION

This type of synchronization occurs only at the beginning
of a message. The PCX82C200 synchronizes on the first
incoming recessive-to-dominant edge of 8 message
(being the leading edge of a message's Start-Of-Frame
bit, see section 7.1).

November 1992

7.2.2 RESYNCHRONIZATION

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

¢ variations in individual PCX82C200 oscillator
frequencies

¢ changes introduced by swilching from one transmitter
to another (e.g. during arbitration). 0

As a result of resynchronization either t;¢5, may be

increased by up to a maximum of tg,, Of tigeq, May be

decreased by up to a maximum of tg

® troeat St (TSEGT + 1) + (SIW + 1))

® trsear 2t ((TSEG2 + 1) - (SUW + 1))

Note: TSEG1, TSEG2 and SUW are the programmed

numerical values.

The phase error (e) of an edge is given by the position of
the edge relative 1o SYNCSEG, measured in system
clock cydes (lso ). The value of the phase error is
defined as:

¢ @ =0, if the edge occurs within SYNCSEG
¢ @ >0, if the edge occurs within TSEG1
¢ @ <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 5, (see saction 6.2.7)

* to increase a bit period by the amount of tg,,, i the
phase error is positive and the magnitude of the
phase eror is larger than tg

* to decrease a bit period by the amount of tg,,, if the

phase error is negative and the magnitude of the
phase error is larger than g .

7.2.3 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 ditfers from the
bus value immediately after the edge

e harg Wmdmbon is performed whenever there is
a recessive-to-dominant edge during Bus-Idle (see
section 7)
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¢ all other edges (recessve-lo-domnant and optionally

domnant-10-recessve edges if the Sync b is set

HIGH, see secton 6 2 1) which are candsdates for

resynchronzation wil be used with the folowing

#xcephon’

- 8 bansmittng PCXB2C200 wil not perform 8
resynchronization as a resuft of a
80 $S/ve-10-0ominant edge with poshve phase
orTor, i only these edges are used lor
resynchronuzaton Thes enswres thal the delay
times of the output dnver and NEUt comparar 4o
NOtL cause a permanent ncrease n the bd tme

8 COMMUNICATION PROTOCOL

8.1 Frame types

The PCX82C200 bus contralier supports the four
diierent CAN-protocoi frame types for cormmurscabon
¢ Data Frame, 1o transler data

¢ Remote Frame, request for data

¢ Error Frame. globatly signal a (locally) cetected ermor
condition

* Overioad Frame. to extend delay dme of subsequent
frames (an Overicad Frame s not rutated by the
PCX82C200).

8.1.1 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 PCX82C200's send a recessive bit at that
moment

* dominant bits always overwrite recessive bits i.e. thg
resulting bit leve! on the bus-line is dominant.

82 Dsta Frame

A Data Frame carries data from a transmitting
PCXB82C200 to one or more receiving PCX82C200's. A
Data Frame is composed of seven ditferent bit-fields:

¢ Suan-Otf-Frame

e Arbitraton Field

* Control Field

¢ Data Field (may have a length of zero)

o CAC Fwld

o Acknowiedge Field
o End-Ot-Frame.

INTER-FRAME

SPACE Oa®a raang

INTERFRAME SPACE

o OVERLOAD FRAME

TTIIITIIITI1ITTITTIITIIITIITIIITTI!II]IIITlllTTlTl;ll
'

AWWWWY [T/

Ly

R /,/’/’/l"/'////

i1

start.of. | | ! i
FRAME ~e : ! ACRNOWL DL
1 . ! re.
ARSITRANION -— &l Sav
FIELD B | ACR Outreter 0O .05 .
erthws CONTRON, FELD —an - ' FAAME Az
RTR Reearves tis . H
Oute Long Cnte —— [
Da’asg
totoyem = ;"-5‘ ———
CRC Dutress
Y +
Fg 6 Data Frame
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8.2.1 START-Or-FRAME BIT

Signals the start of a Data Frame or Remote Frame. it
consists of a single domenant bit used for hard
synchronizabon of a PCX82C200 in receive mode.

8.2.2 AraTRANON FELD

Consists of the message Identifier and the RTR bit (see
section 6.3.1). In the event of simultanecus message
transmussions by two or more PCX82C200's the bus
access conflict is sotved by bit-wise artstraton, which is
active during the transmissson of the Arbitration Field.

ldentifier

This 11-bit field is used 1o provide information about the
massage, as woll as the bus access pnonty. it is
transmitted in the order 10.10 to 1D .0 (LSB). The situation
that the seven most significant bits (1D.10 to 1D.4) are ail
recessive mus! not occur.

An Identifier does not define which parbcular
PCX82C200 will receive the frame, because a CAN
based communicabon network does not discnminate
between a point-to-point, muidcast or broadcast
communication.

Remote Transmission Reques! bit (RTR)

A PCX82C200, acting as a recsiver for certain
information may initiate the transmission of the
respective data by transmitting a Remote Frame o the
network, addressing the data source via the identifier
and setting the RTR bit HIGH (remote; recessive bus
level). If the data source simultaneously transmits a Data
Frame containing the requested data, it uses the same
Identifier. No bus access confict occurs due to the RTR
bit being set LOW (data; dominant bus level) in the Data
Frame.

8.2.3 ContROL FigwD

This field consists of six bits. It includes two reserved bits
(for future expansions of the CAN-protocol), transmitted
with a dominant bus level, and is followed by the Data
Length Code (4 bits). The number of bytes in the
(destutfed; number of data bytes to be
transmitted/received) Data Field is indicated by the Data
Length Code. Admissible values of the Data Length
Code and hencs the number of bytes in the (destutied)
Data Field, are 0 to 8. Alogic 0 (logic 1) in the Data
Length Code is transmitted as a dominan! (recessive)
bus level, respectively.

November 1992

8.2.4 Data FELD

The data, stored within the Data Field of the Transmit
Buffer, are transmitted according to the Data Length
Code. Conversely, data of a received Data Frame will be
stored in the Data Field of a Receive Buffer. Data is
stored byte-wise both for transmission by the
microcontrolier and on reception by the PCX82C200. .
The most significant bit of the first data byte (lowest -
address) is transmitted/received first.

8.2.5 Cvcuc Repunpancy Cope Fiewd (CRC)

The CRC Field consists of the CRC Sequence (15 bits)
and the CRC Delimiter (1 recessive bit). The Cyclic
Redundancy Code (CRC) encloses the destuffed bit
stream of the Start-Of-Frame, Arbitration Field, Control
Fieid, Data Field and CRC Sequence. The most
significant bit of the CRC Sequence is
transmitted/received first. This frame check sequencs,
implemented in the PCX82C200, is derived from a cyclic
redundancy code best suited for frames with a total bit
count of iess than 127 bits, see section 8.8.3 With
Stan-Ot-Frame (dominant bit) included in the code word,
any rotation of the code word can be detected by the
absence of the CRC Delimiter {recessive bit).

8.2.6 AcxvowLeDGE FiELD (ACK)

The Acknowledge Field consists of two bits, the
Acknowledge Siot and the Acknowledge Delimiter, which
are transmitted with a recessive level by the transmitter
of the Data Frame. All PCX82C200's having received the
matching CRC Sequence, report this by overwriting the
transmitter’s recessive bit in the Acknowledge Slot with a
dominant bit (see section 8.9.2). Thereby a transmitter,
still monitoring the bus level recognizes that at least one
receiver within the network has received a complete and
correct massage (i.e. no error was found). The
Acknowladge Delimiter (recessive bit) is the second bit of
the Acknowledge Field. As a result, the Acknowledge
Slot is surmounded by two recessive bits: the CRC
Delimiter and the Acknowledge Delimiter.

All nodes within a CAN network may use all the
information coming to the network by the PCX82C200's
(shared memory concept). Therefore, acknowledgement
and error handling are defined 1o provide all information
in a consistent way throughout this shared memory.
Hence, there is no reason 1o discriminate different
teceivers of a message in the acknowledge field. if a
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node is disconnected from the network due to bus
failure, this paricular node is no longer part of the shared
memory. To idenbty a Yost node’ addbonal and
application spectfic precautions are required.

8.2.7 END-OF-FRame

Each Data Frame or Remote Frame is delimited by the
End-Of-Frame bit sequence which consists of seven
recessive bits (exceeds the bit stulf width by two bits).
Using this method a receiver detects the end of a frame
independent of a previous transmission efror because
the receiver expects all bits up to the end of the CRC
sequence 10 be coded by the method of bit-stufling (see
section 8.7.3). The bit-stuffing logic is deactivated during
the End-Of-Frame sequence.

8.3 Remote Frame

A PCXB2C200, acting as a receiver for certain
information may initiate the transmission of the
respective data by transmitting a Remote Frame to the
network, addressing the data source via the igentifier
and setting the RTR bit HIGH (remote; recessive bus
level). The Remote Frame is similar to the Data Frame
with the following exceptions:

¢ RTR bitis set HIGH

e Data Length Code is ignored

¢ no Data Field contained.

Note that the Data Length Code value should be the
same as for the corresponding Data Frame (although
this is ignored for a Remote Frama).

A Remote Frame is composed of six ditferent bit fields:
o Stant-Of-Frame

* Arbitration Field

» Control Field

e CRC-Field

¢ Acknowledge Field

o End-Of-Frame.

See section 8.2 for a more detailed explanation of the
Remote Frame bit fields.

8.4 Emror Frame

" The Error Frame consists of two different fields. The first

field is accomplished by the superimposing of Emor
Flags contributed from ditferent PCX82C200s. The
second field is the Error Delimiter (see Fig.7).
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8.4.1 ERROR FLAG
There are two forms of an Error Flag:

o Active Error Flag, consists of six consecutive
dominant bits

o Passive Error Flag, consists of six consecutive
recessive bits unless it is overwritten by dominant bits
from other PCX82C200’s.

An error-active PCX82C200 (see section B.9) detecting *
an error condition signals this by transmission of an
Active Ermor Flag. This Error Flag's form violates the
bit-stutfing law (see section 8.7.3) applied to all fields,
from Stant-Of-Frame to CRC Delimiter, or destroys the
fixed form of the fields Acknowledge Field or
Eng-Of-Frame (see Fig.6). Consequently, all other
PCX82C200's delect an error condition and start
transmission of an Error Flag. Therefore the sequence of
dominant bits, which can be monitored on the bus,
results from a superposition of different Error Flags
transmitted by individual PCX82C200's. The total length
of this sequence varies between six (minimum) and
twelve (maximum) bits.

An error-passive PCX82C200 (see saction 8.9) detecting
an error condition tries to signal this by transmission of a
Passive Ermor Flag. The error-passive PCX82C200 waits
for six consecutive bits with identical polarity, beginning
at the start of the Passive Error Flag. The Passive Error
Flag is complete when these six identical bits have been
detected.

8.4.2 ERROR DeELIMITER

The Error Delimiter consists of eight recessive bits and
has the same format as the Overload Delimiter. After
transmission of an Error Flag, each PCX82C200
monitors the bus-line until it detects a transition froma
dominant-to-recessive bit level. At this point in time,
every PCX82C200 has finished sending its Error Flag
and all PCX82C200's start ransmission of seven
recessive bits {plus the recessive bit at
dominant-to-recessive transition, results in a total of eight
recessive bits). After this event and an Intermission Field
alt error-active PCX82C200's within the network can start
a transmission simultaneously.

If a detected error is signalled during transmission of a
Data Frame or Remote Frame, the current message is
spoiled and a retransmission of the message is initiated.
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Fig.7 Eror Frame.

If a PCX82C200 monitors any deviation of the Error
Frame, a new Error Frame will be transmitted. Severa!
consecutive Ermor Frame's may result in the PCX82C200
becoming error-passive and leaving the network
unblocked.

in order 1o terminate an Emor Flag comrectly, an
error-passive CAN-bus controlier requires the bus to be
Bus-Idle (see section 8.6.2) for at least three bit penods
(if there is a local error at an error-passive receiver).
Therefore a CAN-bus should not be 100% permanentty
loaded.

8.5 Overload Frame

The Overload Frame consists of two fieids, the Overload
Flag and the Overioad Delimiter. There are two
conditions in the CAN-protoco! which lead to the
transmission of an Overload Flag:

e condition 1; receiver circuitry requires more tme 10
process the current data belore receiving the next
frame (receiver not ready)

e condition 2; detection of a dominant bit dunng
Intermission Field (see section 8.6.1).
The transmission of an Overicad Frame may only start:

. condition 1; during the first bit period of an expected
Intermission Field

* condition 2; one bit period after detecting the
dominant bit during Intermission Figld.

The PCXB82C200 will never initiate transmission of a
condition 1 Overload Frame and will only react on a
transmitted condition 2 Overload Frame, according to the
CAN-protocol. No more than two Overload Frames are
generated to delay a Data Frame or a Remote Frame.
Although the overall form of the Overload Frame
corresponds to that of the Error Frame, an Overload
Frame does not initate or require the retransmission of
the precaeding frame.

8.5.1 OVERLOAD Fuas

The Overioad Flag consists of six dominant bits and has
& smlar format to the Error Flag.

The Overload Flag's form cormupts the fixed form of the
intermsss.on Field. All other PCX82C200's detecting the
overioad condibon also transmit an Overload Flag
(conartion 2).

852 Ovim 04D Devwarten

The Overdoad Delmier consists of 8ight recessive bits
and takes the same form as the Error Delimiter. After
tansmession of an Overload Flag, each PCX82C200
mondors The bus-ine until it detects a transition from a
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dominant-to-recessive bit level. At this point in time,
every PCX82C200 has finished sending its Overioad
Flag and all PCXB2C200's stant simulttaneously
transmitting seven more recessive bits.

8.6 Inter-Frame Space

Data Frames and Remote Frames are separated from
Preceding frames (all types) by an Inter-Frame Space,
consisting of an Intermission Fiekd and a Bus-idie.
Emor-passive PCX82C200's aiso send a Suspend
Transmission (see section 8.9.5) after transmission of a
message. Overload Frames and Error Frames are not
preceded by an Inter-Frame Space.

8.6.1 INTERMISSION FIELD

The Intermission Field consists of three recessive bits.
During an intemmission period, no frame transmissions
will be started by any PCX82C200. An Intermission is
required to have a fixed time period 1o allow a
CAN-controiler to execute internal processes prior to the
next recaive or transmit task.

8.6.2 Bus-lDLe

The Bus-Idle time may be of arbitrary length (minimum 0
bit). The bus is recognized to be free and a
CAN-controller having information to transmit may
access the bus. The datection of a dominant bit leve!
during Bus-Idle on the bus is interpreted as the
Stant-Of-Frame.

8.7 Bus organization

Bus organization is based on five basic ries described
in the following paragraphs.

8.7.1 Bus access

PCX82C200’s only start transmission during the Bus-Idle
state. All PCX82C200's synchronize on the leading edge
of the Start-Of-Frame (hard synchronization).

8.7.2 ARBITRATION

If two or more PCX82C200's simultaneously start
transmitting, the bus access conflict is solved by a
bit-wise arbitration process during transmission of the
Arbitration Field.

During arbitration every transmitting PCX82C200
‘compares its transmitted bit leve! with the monitored bus
level. Any PCX82C200 which transmits a recessive bit
and monitors a dominant bus tevel immediately becomes
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the receiver of the higher priority message on the bus
without corrupting any information on the bus. Each
message contains an unique !dentifier and a RTR bit
describing the type of data within the message.

The identifier together with the RTR bit implicitly define
the message's bus access priority. During arbitration the
most significant bit of the Identifier is transmitted first and
the RTR bit last. The message with the lowest binary
value of the Identifier and RTR bit has the highest

priority. A Data Frame has higher priority than a Remote )
Frame due to its RTR bit having a dominant level.

For every Data Frame there is an unique transmitter. For
reasons of compatibility with other CAN-bus controllers,
use of the Identifier binary bit pattern 1D = 1111111XXXX
(X being bits of arbitrary level) is forbidden. The number
of availabie different Identifiers is 2032 (2' - 24),

8.7.3 CODING/DECODING

The following bit fields are coded using the bit-stuffing
technique:

Stant-Of-Frame
e Arbitration Field
¢ Contro! Field

e Data Field

¢ CRC Sequence.

When a transmitting PCX82C200 detects five
consecutive bits of identical polarity to be transmitted, a
complementary (stuff) bit is inserted into the transmitted
bit-stream.

When a receiving PCX82C200 has monitored five
consecutive bits with identical polarity in the received bit
streams of the above described bit fields, it automatically
deletes the next received (stuff) bit. The level of the
Jeleted stuff bit has to be the complement of the
previous bits: otherwise a Stuff Error will be detected and
signalled (see section 8.8.2),

The remaining bit fields or frames are of fixed form and
are not coded or decoded by the method of bit-stuffing.

The bit-stream in a message is coded according to the
Non-Retum-to-Zero (NRZ) method, i.e. during a bit
period, the bit level is held constant, either recessive or
dominant.
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8.7.4 ERROR SIGRALLING

A PCX82C200 which detects an error condition,
transmits an Emror Flag. Whenever a Bit Error, Stuff
Error, Form Error or an Acknowledgement Error is
detected, transmission of an Error Flag is started at the
next bit. Whenever a CRC Error is detected,
transmission of an Error Flag starts at the bit following
the Acknowledge Delimiter, unless an Error Flag for
another error condition has already started. An Error Flag
violates the bit-stutfing law or corrupts the fixed form bit
fields. A violation of the bit-stuffing law atfects any
PCX82C200 which detects the error condition. These
devices will also transmit an Error Flag.

An error-passive PCX82C200 (see section 8.9) which
detects an error condition, transmits a Passive Error
Fiag. A Passive Error Flag is not able to interrupt a
current message at different PCX82C200's, but this type
of Error Flag may be cancelied by other PCX82C200's.
After having detected an error condition, an error-passive
PCXB2C200 will wait for six consecutive bits with
identical polarity and when monitoring them, interpret
them as an Error Flag.

After transmission of an Error Flag, each PCX82C200
monitors the bus-line until it detects a transition from a
dominant-to-recessive bit level, At this point in time,
évery PCX82C200 has finished transmitting its Error
Flag and all PCX82C200's start transmitting seven
additional recessive bits (Error Delimiter, see section
8.4.2).

The message format of a Data Frame or Remote Frame
Is defined in such a way, that all detectable errors can be
signalled within the message transmission time and
therefore, it is very simple for a PCX82C200 to associate
an Error Frame to the corresponding message and to
initiate retransmission of the corrupted messaga.

If a PCX82C200 monitors any deviation of the fixed form
of an Error Frame, it transmits a new Error Frame.

8.7.5 OVERLOAD SIGNALLING

Some CAN-controllers (but not the PCX82C200) require
to delay the transmission of the next Data Frame or
Remote Frame by transmitting one or more Overoad
Frames. The transmission of an Overload Frame must
start during the first bit of an expected Intermission,

. Transmission of Overioad Frames which are reactions on
a dominant bit during an expected Intermission Field,
start one bit after this event.

-
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Though the format of Overioad Frame and Error Frame
are identical, they are treated differently. Transmission of
an Overload Frame during Intermission Field does not
Initiate the retransmission of any previous Data Frame or
Remote Frame.

If @a CAN-controlier which transmitted an Overload Frame
monitors any deviation of its fixed form, it transmits an
Error Frame.

i -
8.8 Error detection
The processes described in the following paragraphs are
implemented in the PCX82C200 for error detection.

8.8.1 BiT ERROR

A transmitting PCX82C200 monitors the bus on a
bit-by-bit basis. If the bit level monitored is different from
the transmitted one, a Bit Error is signalled. The
exceptions being:

e during the Arbitration Field, a recessive bit can be
overwritien by a dominant bit. In this case, the
PCX82C200 interprets this as a loss of arbitration

* during the Acknowledge Siot, only the receiving
PCX82C200's are able to recognize a Bit Error.

8.8.2 STurF ERROR

The following bit fields are coded using the bit-stuffing
technique:

e Start-Of-Frame

o Arbitration Field

¢ Contro| Field

» Data Field

¢ CRC Sequence.

There are two possible ways of generating a Stuff Error;

e the disturbance generates more than the allowed five
consecutive bits with identical polarity. These erors
are detected by all PCX82C200's

* adisturbance falsifies one or more of the five bits
preceding the stuff bit. This error situation is not
recognized as a Stut Error by the receivers.
Therefore, other error detection processes may detect
this error condition such as: CRC check, format
violation at the receiving PCX82C200's or Bit Error
detection by the transmitting PCX82C200.

1234
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8.8.3 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
PCX82C200 of the respective message) used for error
detection.

The code used for the PCXB82C200 bus controller 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
(maximum 83 bits are used by PCX82C200)

e length of the CRC Sequence amounts to 15 bits

e Hamming distance d = 6.

As a result, (d-1) random emors are detectable (some
exceptions exist).

The CRC Sequence is calculated by the following
procedure:

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

2. this polynomial is divided (moduio-2) by the following
generator polynomial:

fX)= (XM X2+ X0+ X4 XE4 X0+ X246 X +1)(X +1)

= 1100010110011001 binary.

The remainder of this polynomial division is the CRC

Sequence which includes a parity check. Burst errors are

detected up to a length of 15 [degree of {(X)]. Multiple

errors (number of disturbed bits at teast d = 6) are not

detected with a residual error probabiiity of 2 (= 3 x

10%) by CRC check only.

8.8.4 FORM ERROR

Form Errors resuilt from violation of the fixed form of the
following bit fields:

o End-Of-Frame

¢ Intermission

e Acknowledge Delimiter

o CRC 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.
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8.8.5 ACKNOWLEDGEMENT ERROR

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

8.8.6 ERROR DETECTION BY AN ERROR FLAG OF ANOTHER
PCX82C200

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 PCX82C200's.

8.8.7 ERROR DETECTION CAPABIUTIES

Errors which occur at all PCX82C200’s (global errors)
are 100% detected. For local errors, i.e. for errors
occurming at some PCX82C200's 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

e all single bit errors are detected if their total number
(within the code) is odd

o the residual error probability of the CRC check
amounts to 3 x 10-%, As an error may be detected not
only by CRC check but also by other detection
processes described in sections 8.8.1 to 8.8.5, the
residual error probability is several magnitudes less
than 3 x 10-® for undetected errors.

8.9 Error confinement (definitions)
8.9.1 Bus-Orr

A PCXB82C200 which has too many unsuccessful
transmissions, relative to the number of successtul
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 are set 10 ‘0’ {see note 1 to Table 5 and
section 8.10.3).

8.9.2 AcrkvowLEDGE (ACK)

A PCX82C200 which has received a valid message
correctly, indicates this to the transmitter by transmitting
a dominant bit level on the bus during the Acknowledge
Siot, independent of accepting or rejecting the message.
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8.8.3 ErROR-ACTIVE

An error-active PCX82C200 is in its normal operating
state able to receive and 1o ransmit nomally and also to
transmit an active Error Flag (see section 8.10.3).

8.8.4 ERROA-Passive

An error-passive PCX82C200 may transmit or receive
messages nomally. In the case of a detected error
condition it transmits a Passive Error Flag. instead of an
Active Error Flag. Hence the influence on bus activities
by an emor-passive PCX82C200 (e g due to a
maltunction) is reduced.

8.9.5 SusPeND TRANSMISSION

After an error-passive PCX82C200 has transmitied a8
message, it sends eight recessve bis atter the
Intermission Field and then checks for Bus-idie. It dunng
Suspend Transmission another PCX82C200 starts
transmitting a message the suspended PCX82C200 will
become the receiver of this messape: otherwise being in
Bus-ldle it may start to transmit a further message.

8.9.6 START-UP

A PCXB2C200 which was efther switched off of is in the
Bus-Off state, must run a start-up roubne in order 1o:

e synchronize with other available PCX82C200's,
before starting to transmit. Synchronzing is achweved,
when 11 recessive bits, equivalent to Acknowiedge
Delimiter, End-Of-Frame and Intermission Freid, have
been detected (Bus-Free)

¢ wait for other PCX82C200s without passing into the
Bus-Off state (due to a missing acknowiedge), # there
Is no other PCX82C200 currently avadabie.

8.10 Aims of error confinement

8.10.1 DISTINCTION OF SHORT AND LONG-LASTING
DISTURBANCES

The microcontrolier must be informed when there are
long-lasting disturbances and when bus actvibes have
returned to normal operation. Dunng long-lasbng
disturbances, a PCX82C200 enters the Bus-Off state
and the microcontrolier may use detault vales.

Minor disturbances of bus activities wiil not affect a
PCX82C200. in particular, a PCX82C200 does not enter
the Bus-Off state or inform the microcontroker of &
short-lasting bus disturbance.
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8.10.2 DETECTION AND LOCALIZATION OF HARDWARE
DISTURBANCES AND DEFECTS

The rules for error confinement are defined by the
CAN-protocol spacification (and implemented in the
PCX82C200), in that the PCX82C200, being nearest to
the error-locus, reacts with a high probability, the
quickest (i.e. becomes emor-passive or Bus-Off). hence
ermors can be localized and their influence on normal bus
activities is minimized.

8.10.3 ERROR CONFINEMENT

All PCX82C200’s contain a Transmit Error Counter and a
Receive Error Counter, which registers errors during the
transmission and the reception of messages,
respectively.

f a message is transmitted or received comectly, the
count is decreased. in the event of an eror, the count is
increased. The Eror Counters have an non-proportional
method of counting: an error causes a larger counter
increase than a corectly ransmitted/received message
causes the count to decrease. Over a period of time this
may result in an increase in error counts, even i there
are fewer corrupted messages than uncorrupted ones.
The level of the Error Counters reflect the relative
frequency of disturbances. The ratio of
increase’decrease depends on the acceptable ratio of
invaldivalid messages on the bus and is hardware
implemented 1o eight.

H one of the Error Counters exceeds the Waming Limit of
86 eror points, indicating a significant accumulation of
ermor condibons, this is signalled by the PCX82C200
(Ermor Status, Error Interrupt).

A PCX82C200 operates in the error-active mode unti! it
oxceeds 127 emor points on one of its Error Counters. At
Pus pont 4 wil enter the error-passive state.

A transmd error which exceeds 255 eror points results in
the PCXB2C200 entenng the Bus-Off state.
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9 UMITING VALUES
Limiting values in accordance with the Absolute Maximum Rating System (IEC134)
SYMBOL PARAMETER MIN. MAX. UNIT
Voo supply voltage range 45 55 v
L npuvoutput current on any pin except from TXO0 and TX1 - $10 mA
loy sink current of TX0 and TX 1 together (note 1) - 28 mA
Ioy source current of TXO and TX1 together (note 1) - -20 mA
Tars operating ambwent lempserature range:
PCA82C200 -40 . +125 °C
PCF82C200 -40 +85 °C
Te storage temperature range -65 +150 °C
P total power dissipation (note 2) - 1 w
Notes

1. loyis allowed in case of a bus lailure condition because then the TX-outputs are switched off automatically after a
short time (Bus-OHf state). Dunng normal operation lov is & peak current, permitted for t < 100 ms. The average
output current must not exceed 10 mA for each TX-output.

2. The value Iis based on the maximum aliowable die temperature and the thermal resistance of the package, not on
davice power consumption.

10 DC CHARACTERISTICS
Voo S5V £10%; Vg = 0 V; T, = —40 to +125 °C for the PCAB2C200 and Tore = —40 to +85 °C for the PCF82C200.
All voltages measured with respect to V. unless otherwise specified

SYmsoL PARAMETER | CONDITIONS | mn T max Juwnr

Supply

Voo supply voltage range 45 55 v
supply cumrent: _

loo operating RST = Vg - 15 mA

fex = 16 MHz (note 1)

bm sleep mode oscillator inactive (note 2) |- 40 HA

inputs

Vi LOW ievel input voltage 0.5 08 \
(except XTAL1, RX0 and RX1)

'/ XTAL1 LOW level input voltage - 0.2Vyo v

Vs HIGH level input voitage 3.2 Voo + 0.5 v
(except XTAL1, RST, RX0 and RX1) _

Vie XTAL1 HIGH level input voltage 0.7Vgo - v

Vi RST HIGH leve! input voltage 33 Voo + 0.5 v

Iy input leakage current 045V <V, < Vy, - 10 A
(except XTAL1, RX0 and RX1)
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SYMBOL PARAMETER [ conomons | win. | wmax. [uNiT
Outputs
Va LOW level output voitage log = 1.6 MA - 0.45 v

(except XTAL2, TX0 and TX1)
Vo HIGH level output voltage low = =80 pA 24 - A
(except TXO, TX1, INT and CtX OUT)
Voo CLK OUT HIGH level output voitage | I, = ~80 pA 0.8V - v’
CAN input comparator
Voo = 5 V 25%;
14VcV, <V -14V
Vos differential input voltage note 3 142 - mv
Vst hysteresis voltage note 3 12 45 mvV
4 input current - 1400 nA
CAN output driver
Voo = 5V 15%
Var TX0 and TX1 output voltage LOW lo = 1.2 mA (note 3) - 0.1 v
lo= 10 MA - 1.0 v
Vour TX0 and TX1 output voltage HIGH lg= 1.2 mA(note 3) Voo~ 0.1 - v
lo= 10 mA Voo—-10 |- v
Notes

1. (ADO - AD?7)= ALE = RD = WR = TS = V. MODE = Vg5: RX0 = 2.7 V; RX1 = 2.3 V; XTAL1 = 0.5V - 0.5 V;
all outputs unioaded.

2. {ADO-AD7)= ALE = RD = WR = INT = RST = TS = MODE = RX0 = Vo, RX1 = XTAL1 = V; all outputs
unioaded.

3. Not tested during production.
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11 AC CHARACTERISTICS
Voo =5V £10%; Vg =0 V; C, = 50 pF (output pins); T,., = —40 to +85/125 °C; unless otherwise specified (note 1)

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
fo oscillator frequency 3 16 MHz
teus address set-up to ALE/AS LOW 10 - ns
Lo address hold time 22 - ns
tows ALE/AS pulse width 35 - ns
o RD LOW 1o valid data output Intel mode - 60 ns .
oo E HIGH to valid data output Motorola mode - 60 ns
tor data fioat after RD HIGH Intel mode 10 55 ns
bore data float after E LOW Motorola mode 10 55 ns
teus input data set-up to WR HIGH intel mode 30 - ns
tpe input data hoid atter WR HIGH intel mode 13 - ns
[ WR HIGH to next ALE HIGH 23 - ns
i E LOW 10 next AS HIGH Motorola mode 23 - ns
L9 input data set-up to E LOW Motorola mode 30 - ns
Yoo input data hold after E LOW Motorola mode 25 - ns
. ALE LOW to WR LOW Intel mode 10 - ns
s ALE LOW to RD LOW intel mode 10 - ns
L AS LOW to E HIGH Motorola mode 10 - ns
tsus set-up time of RO/WR 1o E HIGH Motorola mode 20 - ns
towz WR pulse width Intel mode 170 - ns
town RD pulse width intel mode 170 - ns
towa E puise width Motorola mode 170 - ns
s CS LOW to WR LOW Intel mode 0 - ns
tu. CS LOW to RD LOW intel mode 0 - ns
e CSLOW 10 E HIGH Motorola mode 0 - ns
Input comparator/output driver
te sum of the input and output delays Voo =5V £5%; - 62 ns

Ve = 242 mV;
14VeV, <V -14mVv
Note

1.
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AC characteristics are not tested.
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11.1 AC timing diagrams
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Fig.10 Write cycle timing diagram; Intel mode.
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Fig.11 Write cycle iming diagram; Motorola mode.
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11.2 Additiona!l AC information

To provide optimum noise immunity under worse case
conditions, the chip is powered by three separate pins
and grounded by three separate pins, see Fig.12.

Voos
Vpo1 l
Vpo2 ]
- | > |—Tx0
RX0
LOGIC
RX1
input — D —— TX1
comparsalor vssz I
Vssy | aaaw
Vss3

Fig.12 Optimized noise immunity block diagram.

12 DEVELOPMENT SUPPORT AND TOOLS
12.1 The PCX82C200 Evaluation Board

Phiiips offers powerful support during the design and test
stages of CAN networks, working closely with customers
fo develop their systems. The 'Philips Stand-alone
CAN-Controller (PSCC) Evaluation Board' is a versatile
tool being a ready-to-use hardware and software
module, very similar to a real CAN module. Since a5V
power supply is provided, the board can be used in any
vehicle without modification. An RS232 interface allows a
terminal or a PC with terminal-emulation software to be
connected to the board. The board comprises:

e a PCX82C200 CAN-bus controller

¢ a PCA80CS552 microcontroller with up to 32K x 8 bits
extemal RAM and EPROM
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e a 5V power supply with protection against car battery
disturbances

¢ two different physical CAN-bus interfaces (selectable)

e an RS232 interface

¢ demonstration hardware

¢ a wrap field for customer-specific circuitry.

The software provided with the board supports 'Ieam%ng
about CAN" and assists in prototype (e.g. in-vehicle)
networks. It provides:
e demonstration software (automatically-initiated)
o the menu-driven software comprises:
- afacility to alter the contents of the PCX82C200
registers
- a bus monitor to receive messages from the
CAN-bus and to display them on a terminal

- a download facility for the user’s application
software.

With these facilities the board is a basis for prototype
modules; when using entirely your own software, the
board can be used as a custom, debugged and proven
hardware module.

12.2 Advanced support

For further development suppont, Philips subcontractor
1+ME offers a complete set of development tools
including: :

o a CAN simulator; CAN/Net Sim

o an emulator; CAN/Net Emu

¢ anetwork analyzer; CAN/Net Anal.

1+ME can be contacted through the following address:

1+ME GmbH
Ferdinandstrasse 15 A
D-3340 Wolfenbuettel
West Germany.

Phone: ++49-5331-72066
Fax: ++49-5331-32455



