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Section 1  Introduction

1.1  Overview

The BDLC module is a serial communication module which allows the user to send and receive mes
across a Society of Automotive Engineers (SAE) J1850 serial communication network. The user’s
software handles each transmitted or received message on a byte-by-byte basis, while the BDLC pe
all of the network access, arbitration, message framing and error detection duties.

It is recommended that the reader be familiar with the operation and requirements of the SAE J18
protocol as described in the document “SAE Standard J1850 Class B Data Communications Netw
Interface” prior to proceeding with this specification.

The BDLC module is designed in a modular structure for use as an IP block. A general working know
of the IP Bus signals and bus control is assumed in the writing of this document. For details, refer
SRS IP Bus specifications.

1.2  Features

Features of the BDLC module include the following:

• SAE J1850 Class B Data Communications Network Interface Compatible and ISO Compatib
Low-Speed (≤ 125 Kbps) Serial Data Communications in Automotive Applications

• 10.4 Kbps Variable Pulse Width (VPW) Bit Format

• Digital Noise Filter

• Digital Loopback Mode

• 4X Receive Mode, 41.6 Kbps, Supported

• Block Mode Receive and Transmit Supported

• Collision Detection

• Hardware Cyclical Redundancy Check (CRC) Generation and Checking

• Dedicated Register for Symbol Timing Adjustments

• IP Bus Interface

• In-Frame Response (IFR) Types 0, 1, 2, and 3 Supported

• Power-Saving Stop and Wait Modes with Automatic Wakeup on Network Activity

• Polling and CPU Interrupt Generation with Vector Lookup Available

1.3  Modes of Operation

• The BDLC module has 6 main modes of operation which interact with the power supplies, pins
the rest of the MCU as shown below.
11
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Figure 1-1  BDLC Operating Modes State Diagram

• Power Off

This mode is entered from the Reset mode whenever the BDLC module supply voltage Vdddrops
below its minimum specified value for the BDLC module to guarantee operation. The BDLC
module will be placed in the Reset mode by a system Low Voltage Reset (LVR) before bein
powered down. In this mode, the pin input and output specifications are not guaranteed.

• Reset

This mode is entered from the Power Off mode whenever the BDLC module supply voltagedd
rises above its minimum specified value (Vdd(MIN)) and some MCU reset source is asserted. To
prevent the BDLC from entering an unknown state, the internal MCU reset is asserted while

Vdd > Vdd(Min.) and

Power Off

Reset

BDLC Stop

Run

Vdd ≤ Vdd(Min.)

STOP instruction or

(from any mode)

BDLC Wait

Network activity or

(WAIT instruction and WCM=1)
(WAIT instruction and WCM=0)

Any MCU reset source asserted No MCU reset source asserted

Any MCU reset source asserted

Network activity or
other MCU wake-up other MCU wake-up

BDLCE set in DLCSCR register

BDLC

BDLCE cleared in DLCSCR register

Disabled
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powering up the BDLC module. BDLC Reset mode is also entered from any other mode as so
one of the MCU’s possible reset sources (e.g. LVR, POR, COP watchdog, Reset pin etc.) is
asserted.

In this mode, the internal BDLC module voltage references are operative, Vdd is supplied to the
internal circuits, which are held in their reset state and the internal BDLC module system clo
running. Registers will assume their reset condition. Outputs are held in their programmed R
state, inputs and network activity are ignored.

• BDLC Disabled

This mode is entered from the Reset mode after all MCU reset sources are no longer asserte
entered from the Run mode whenever the BDLCE bit in the DLCSCR register is cleared.

In this mode the mux interface clock (fbdlc) is stopped to conserve power and allow the BDLC
module to be configured for proper operation on the J1850 bus. The IP bus interface clocks a
running in this mode to allow access to all BDLC module registers for initialization.

• Run

This mode is entered from the BDLC Disabled mode when the BDLCE bit in the DLCSCR reg
is set. It is entered from the BDLC Wait mode whenever activity is sensed on the J1850 bus or
other MCU source wakes the CPU out of Wait mode.

It is entered from the BDLC Stop mode whenever network activity is sensed or some other 
source wakes the CPU out of Stop mode. Messages will not be received properly until the c
have stabilized and the CPU is also in the Run mode.

• BDLC Wait (Core Specific)

This power conserving mode is automatically entered from the Run mode whenever the CP
executes a WAIT instruction and if the WCM bit in the DLCBCR1 register is previously clea
In this mode, the BDLC module internal clocks continue to run. Any activity on the J1850 netw
will cause the BDLC module to exit BDLC Wait mode and generate an unmaskable interrupt o
CPU. This wakeup interrupt state is reflected in the DLCBSVR, encoded as the highest prio
interrupt. This interrupt can be cleared by the CPU with a read of the DLCBSVR.

– Wakeup from BDLC Wait with CPU in WAIT

If the CPU executes the WAIT instruction and the BDLC module enters the WAIT mode
(WCM = 0), the clocks to the BDLC module as well as the clocks in the MCU continue to r
Therefore, the message which wakes up the BDLC module from WAIT and the CPU fro
WAIT mode will also be received correctly by the BDLC module. This is because all of th
required clocks continue to run in the BDLC module in WAIT mode.The wakeup behavio
the BDLC module applies regardless of whether the BDLC module is in normal or 4X mo
when the WAIT instruction is executed.

• BDLC Stop (Core Specific)

This power conserving mode is automatically entered from the Run mode whenever the CP
executes a STOP instruction, or if the CPU executes a WAIT instruction and the WCM bit in
DLCBCR1 register is previously set. In this mode, the BDLC internal clocks are stopped. An
activity on the network will cause the BDLC module to exit BDLC Stop mode and generate 
13
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unmaskable interrupt of the CPU. This wakeup interrupt state is reflected in the DLCBSVR,
encoded as the highest priority interrupt. This interrupt can be cleared by the CPU with a re
the DLCBSVR. Depending upon which low-power mode instruction the CPU executes to caus
BDLC module to enter BDLC Stop, the message which wakes up the BDLC module (and the C
may or may not be received. There are two different possibilities, both of which is described be
These descriptions apply regardless of whether the BDLC module is in normal or 4X mode 
the STOP or WAIT instruction is executed.

– Wakeup from BDLC Stop with CPU in STOP

When the CPU executes the STOP instruction, all clocks in the MCU, including clocks to
BDLC module, are turned off. Therefore, the message which wakes up the BDLC module
the CPU from STOP mode will not be received. This is due primarily to the amount of tim
required for the MCU’s oscillator to stabilize before the clocks can be applied internally to
other MCU modules, including the BDLC module.

– Wakeup from BDLC Stop with CPU in WAIT

If the CPU executes the WAIT instruction and the BDLC module enters the Stop mode (W
= 1), the clocks to the BDLC module are turned off, but the clocks in the MCU continue to r
Therefore, the message which wakes up the BDLC module from Stop and the CPU from W
mode will be received correctly by the BDLC module. This is because very little time is requ
for the CPU to turn the clocks to the BDLC module back on once the wakeup interrupt oc

NOTE: While the BDLC module will correctly receive a message which arrives when the
BDLC module is in Stop mode or Wait mode and the MCU is in WAIT mode, if the
user enters this mode while a message is being received, the data in the message
will become corrupted. This is due to the steps required for the BDLC module to
resume operation upon exiting Stop mode or Wait mode, and its subsequent
resynchronization with the SAE J1850 bus.

• Digital Loopback

When a bus fault has been detected, the digital loopback mode is used to determine if the f
condition is caused by failure in the node’s internal circuits or elsewhere in the network, inclu
the node’s analog physical interface. In this mode, the input to the digital filter is disconnected
the receive pin input (RXB). The input to the digital filter is then connected to the transmitter ou
to form the loopback connection. The transmit pin (TXB) is negated and will always drive a pas
state onto the bus. Digital loopback mode is entered by setting the DLOOP bit in Section 3.
BDLC Control Register 2 (DLCBCR2).

• Normal and Emulation Mode Operation (Core Specific)

The BDLC module operates in the same manner in all Normal and Emulation Modes. All BD
module registers can be read and written except those that are reserved, unimplemented, o
once. The user must be careful not to unintentionally write a register when using 16-bit write
order to avoid unexpected BDLC module behavior.

• Special Mode Operation (Core Specific)
14
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Some aspects of BDLC module operation can be modified in special test mode. This mode 
reserved for internal use only.

• Low Power Options (Core Specific)

The BDLC module can save power in Disabled, Wait, and Stop modes. A complete descripti
what the BDLC module does while in a low power mode can be found inSection 1.3 Modes of
Operation.
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1.4  Block Diagram

Figure 1-2 BDLC Block Diagram
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