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SUCCESS BY DESIGN APPLICATION NOTE 7.3

ACCESS.bus Primer
By Randy Goldberg

This application note is intended to be a simple introduction to the ACCESS.bus (ACCESS.bus is a block similar to
the Phillips 8584 1’c controller). It will explain the ACCESS.bus and provide examples of how code should be
structured to correctly transfer data to an ACCESS.bus peripheral such as a ACCESS.bus EEPROM.  This
application note will focus on the FDC37C95xFR chip, but the information herein is easily applicable to our other chips
with embedded ACCESS.bus controllers (FDC37C93xFR, and FDC37C93xAPM). Our ACCESS.bus block is based
on the Phillips 8584 I°C controller.

Please be advised that a separate application note (AN 6.17) explains the differences between SMB (system
management bus), ACCESS.bus and I°C.

ACCESS.bus Basics

ACCESS.bus is a low speed (Max bit rate 100k), byte oriented two wire serial bus which can have multiple devices
attached to it. It is intended primarily for applications in which low cost and low speed requirements are dominant. An
example of a typical application would be a laptop with an FDC37C95xFR which has a serial EEPROM, smart
battery, temperature sensor and A/D converter all connected to the ACCESS.bus. The FDC37C95xFR’s 8051 could
have connectivity to many devices all with only two pins being utilized.

In a ACCESS.bus system, all ACCESS.bus devices must have a unique address. A specific ACCESS.bus device
must act as a Master/Slave device (i.e. an FDC37C95xFR) or a slave only device (i.e. a serial EEPROM). Multiple
masters can co-exist in a system, but only one master is in control of the bus at any one time. A Master/Slave device
will switch to slave mode if another master in the system addresses it.

A simplistic overview of an ACCESS.bus transaction is a master device places a start character on the Access bus
with the address of the slave and the direction of the desired data transfer. If a slave recognizes its address and is
ready to transfer data, it will acknowledge. After the valid start, the host reads or writes to the master’s data register
which will cause data to be transferred across the ACCESS.bus. The Master will then place a stop condition on the
bus. Only the master can place a stop condition on the bus, if a slave wishes to terminate the transfer it must stop
acknowledging individual transfers so that the master will generate a stop. The two main types of transfers include
master TX to slave RX and master RX to slave TX. Note that a master device can become a slave device only if
addressed by another master in the system.

The ACCESS.bus interface is only two wires (1 clock and 1 data line, both open drain). Each byte transferred has 9
clock slots. In the first 8 clocks slots the transmitting device places data on the data lines, in the 9'th slot, the
receiving device puts an acknowledge on the data line (only if it has properly received the data). The data line
should not transition during the clock high time when the byte or acknowledge is being transferred. Data line
transitions when the clock is high represents start and stop conditions on the ACCESS.bus. A high to low transition of
the data line when the clock is high is the ‘start’ condition. A low to high transition of the data line when the clock is
high is the ‘stop’ condition. The master device always generates the clocks and the start and stop conditions,
regardless of the direction of data transfer. The slave device can slow the transfer by holding the clock line low. This
allows devices with slower maximum speed to communicate with faster devices (although at a slower data rate).
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Software Examples

Consider the case of an FDC37C95xFR in a system with an ACCESS.bus 24c02 EEPROM (our FDC37C95xFR
demonstration card has an ACCESS.bus serial EEPROM on it). Code examples shall be given that show how to
execute single byte read and write transfers as well as multiple byte transfers. Examples will also be given that show
how to search for EEPROMS in the system as well as how to do ‘ack polling’ of the EEPROM after a write to
determine when it is has finished the write.

Before getting into the code, a quick discussion of how the ACCESS.bus is embedded in the FDC37C95xFR. The
FDC37C95xFR has an ACCESS.bus controller built into it that is accessed through 8051 memory mapped registers
7f31-7f34. 8051 code can be generated to control the ACCESS.bus block. But since C code running on a PC host
is considered easier by the author to write than 8051code, a lab workaround was used to exercise the ACCESS.bus
block from the host side. It is called the Mailman utility, and it is available to our customers and provides an easy
way to get access to the logical blocks that are connected to the 8051 through the host interface. The 8051
communicates with the host through a number of mailbox registers that are accessible by the host and the 8051.
Generic multipurpose 8051 code was written that acts as a ‘mailman’, transferring data from the mailbox registers to
the desired 8051 register. Once ‘mailman’ code is running, host software can easily control 8051 devices. This
mailman code is available to our customers and these code examples will show how to use it from the host point of
view (all the FDC37C95xFR demonstration cards are shipped with mailman code programmed in the flash ROM). Of
course the code examples can be used as a template to generate 8051 code.

Overview of Code Example

The code example that is provided with this application note is intended to run on SMSC’s demonstration card that
has the 8051 running out of a flash ROM that has mailman code running. Our demonstration card also contains a
24c02 ACCESS.bus EEPROM that will act as the slave device. Although this code was written for the demonstration
card, it should work on any platform that has the FDC37C95xFR’s 8051 running mailman code, and a ACCESS.bus
EEPROM. The code itself reads and writes the EEPROM through the FDC37C95xFR’s ACCESS.bus block utilizing
byte and packet type transfers. The code does not really do anything except provide an example of how
ACCESS.bus code can be structured.

Here is a quick flow of the program:
Find and configure the FDC37C95xFR
Check the Mailman and make sure it is running
Initialize the ACCESS.bus
Search for EEPROMS
BYTE write some data to the EEPROM
BYTE read some data from the EEPROM

Packet write some data to the EEPROM
Packet read some data from the EEPROM

The items in boldface will be presented in Pseudo code so they can be thoroughly explained, as well as pointing out
some subtleties. Also documented will be a brief explanation of all the procedures that the code example uses.

Register/Protocol Information

Registers

Bit by bit registers descriptions of the ACCESS.bus can be found in the FDC37C95xFR data sheet. Here is a quick
summary of them:

ACCESS.bus status register (7f31) read: Status information such as the PIN bit which is the interrupt
ACCESS.bus control register (7f31) write: = Commands such as ‘start’ and ‘stop’ are sent through this register

ACCESS.bus own address (7f32) write: The value loaded into this register is the address of the ACCESS.bus
controller when being addressed.

ACCESS.bus data (7f33) write/read: Data is passed through this register.

ACCESS.bus clock register (7f34) write: Sets up the ACCESS.bus speed. This register also contains the soft
reset bit.
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Protocol

Information about the protocol can be obtained in the ACCESS.bus 3.0 specification.
Pseudo Code

Search for EEPROMS

One thing that system software can do on power up, or as part of a diagnostic routine, is survey the system for
ACCESS.bus slave devices. A slave device address is made up of the upper bits which define the type of
ACCESS.bus device (EEPROM, LCD driver....) and the lower address bits which define a unique address for that
particular slave device (so that multiple devices of the same type can be in a system). In my example, ACCESS.bus
EEPROMS with addresses between 0-7 are searched for (the last valid EEPROM found will be the EEPROM used for
read and write transfers). This search can of course can be extended to search for all expected devices in any given
system.

The way a particular device is searched for is do a simple start command with that device being addressed. If that
device is in the system it will respond with an acknowledge. This is then reflected in the status register. Below all 8
EEPROM addresses are searched for.

For EEPROM address 0-7

Out Data register, 1010 A2 A1 A0 0 Write data register with address of EEPROM that is
currently being looked for. The 1010 represents the
EEPROM device code, A2, A1, and AO represent the
particular device address, and the 0 indicates that this is a
write command even though no data gets passed

Out Control register, 45h Issues the start command.

Poll bit 7 of status register and wait for it to go low. This is the PIN bit, when it goes low it indicates that the
byte has been transferred and the other bits in the status register are now valid.

Check bit 3 of status register, this is the LRB (last received bit) bit. Because the last received bit is the
Acknowledge bit from the slave (acknowledges are active low), this bit will be a zero if the slave at address
A2A1A0 was present.

If bit 3 of status =0 Then Print “EEPROM found at address”, A2A1A0

If bit 3 of status =1 Then Print “EEPROM not found at address”, A2A1A0
Out command register, 42h: Write stop command

Out data register, 00h: Write dummy data to issue stop

Next address

BYTE Write

One of the simpler things to do with ACCESS.bus is a single byte EEPROM write. To do this, A start command is
issued with the desired EEPROM address (address of the individual EEPROM) and the direction bit set to a “0” to
indicate a write. A start is issued by writing the address byte to the data register and the start command to the control
register. Next the desired EEPROM location to be written is sent, followed by the desired write data. Then a stop
command issued. At this point the desired address and data have been transferred to the EEPROM, but this data
has not been stored in the EEPROM yet. This can take several milliseconds per write byte. A small delay can be
inserted in the code, or EEPROM ack polling can be used. When the EEPROM is actually writing data to its
memory, it will not respond to start commands, the host could keep issuing starts and wait until the EEPROM
responds with an acknowledge indicating it is done with the EEPROM write. The EPPROM ack polling routine will be
described in the summary of procedures (poll_ EEPROM_ACK_for_idle).
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Out Data register, Write data register with address of EEPROM that is currently being 1010
A2A1A00 used. The 1010 represents the EEPROM device code, A2 A1 A0
represent the specific address of the EEPROM that is being written,
and the “0” indicates that this is a write command.
Out Control register, 4ch: Issue start command

Poll bit 7 of status register and wait for it to go low. This is the PIN bit, when it goes low it indicates that the
byte has been transferred and subsequent bytes can be transferred.

Out Control register, 49h: Reset start bit. This is so the next time a byte is transferred it does not
re-issue a start command.

Out Data register, address: Send the data address of desired EEPROM location to be written.
Poll bit 7 of status register and wait for it to go low.

Out Data register, write_data: Send the write data

Poll bit 7 of status register and wait for it to go low.

Out command register, 42h: Write stop command
Out data register, 00: Write dummy data to issue stop

Poll bits 7,0 of status register and wait for them to go high. These are the PIN bit and bus busy bit. When
they both go high it indicates a ACCESS.bus idle. This should occur after a stop is issued.

Poll EEPROM for ack. This will be described later and is just a routine to wait for the EEPROM to finish the
actual write of the data to its memory. See poll_ EEPROM_ACK_for_idle in summary of procedures.

BYTE Read

Slightly more complicated than a byte write is a byte read. The reason for this is that a write must first be done to the
ACCESS.bus EEPROM which tells the EEPROM what location is to be read, then a read is done to fetch the data.

To do a byte read, a start command is issued with the desired EEPROM address (address of the individual
EEPROM) and the direction bit set to a “0” to indicate a write. Next the desired EEPROM location to be read is sent,
followed by a stop command. At this point the desired address has been sent to the EEPROM. Next a start
command is issued with the desired EEPROM address (address of the individual EEPROM) and the direction bit set
to a “1” to indicate a read. A dummy read of the data register should be done. This causes the desired EEPROM
data to be transferred across the ACCESS.bus. The next read of the data register will contain the desired EEPROM
data. A stop can then be issued.

Out Data register: Write data register with address of EEPROM that is currently being
1010 A2 A1 AO O used. The 1010 represents the EEPROM device
code, A2 A1 A0 represent the specific address of the EEPROM that will
be read, and the O indicates that this is a write command.

Out Control register, 4ch: Issue start command.

Poll bit 7 of status register and wait for it to go low. This is the PIN bit, when it goes low it indicates that the
byte has been transferred and subsequent bytes can be transferred.

Out Control register,49h: Reset start bit. This is so the next time a byte is transferred it does
not reissue a start command.

Out Data register, address: Send the data address of desired EEPROM location to be read.
Poll bit 7 of status register and wait for it to go low.

Out command register, 42h: Write stop command. Address send is complete.
Out data register, 00h: Write dummy data to issue stop

Poll bits 7,0 of status register and wait for them to go high. These are the PIN bit and bus busy bit. When
they both go high it indicates a ACCESS.bus idle. This should occur after a stop is issued.

SMSC AN -7.3 Page 4 Rev. 01/23/2001



Out Data register, Start command data, Note the least significant bitis a 1010 A2 A1 A0 1
1, indicating a read command.

Out Control register, 4dh: Issue start command
Poll bit 7 of status register and wait for it to go low.

Out Control register,40h: Reset start bit. This is so the next time a byte is transferred it does
not reissue a start command. Also turn off the ack bit so that
when we receive the next byte of data across the ACCESS.bus we
will not issue a ACK so the EEPROM will known it is the last byte
the master needs transferred.

In data register: This is a dummy read that causes the real data to be transferred
across the ACCESS.bus. The host should discard this data.

Poll bit 7 of status register and wait for it to go low. Also look for ACK bit to be inactive (high) because the
ack bit in the control register was previously turned off.

Read_data= In data register: This is the desired EEPROM read data. This read does not cause

another ACCESS.bus transfer because the ACK bit has been turned
off before the last Xfer.

Out command register, 42h: Write stop command..
Out data register, 00: Write dummy data to issue stop

Poll bits 7, 0 of the status register and wait for them to go high. These are the PIN bit and bus busy bit.
When they both go high it indicates an ACCESS.bus idle. This should occur after a stop is issued.

Packet Write

Writing a packet of data to the EEPROM is only slightly more complicated than writing a single byte. The 24C02 has
a front end FIFO that is capable of storing 16 bytes of data. Once the stop command is issued the 24C02 will the do
the actual write of the data to the EEPROM. For this example a 16 byte data transfer will be done.

First send a start command is with the desired EEPROM address (address of the individual EEPROM) and the
direction bit set to a 0 to indicate a write. Next the starting address of the block of 16 addresses is sent followed by
the 16 bytes of data, followed by a stop command. Ack polling of the EEPROM can then be done to determine when
the EEPROM is done writing the data.

For the following example, assume that the write data is in a buffer called write_buffer [16]

Out Data register: Write data register with address of EEPROM that is currently being 1010 A2 A1
A0 0 used. The 1010 represents the EEPROM device code, A2 A1 AO represent
the specific address of the EEPROM that is being written, and the”0” indicates
that this is a write command.

Out Control register, 4ch: Issue start command.

Poll bit 7 of status register and wait for it to go low. This is the PIN bit, when it goes low it indicates that the byte has
been transferred and subsequent bytes can be transferred.

Out Control register, 49h: Reset start bit. This is so the next time a byte is transferred it does
not re-issue a start command.

Out Data register, address: Send the data address of desired EEPROM location to be written
(first of the block of 16)

Poll bit 7 of status register and wait for it to go low.

For (j=0; j<16; j++) {
Out Data register, write_buffer []  send the data to be written.

Poll bit 7 of status register and wait for it to go low.
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}

Out command register, 42h: Write stop command
Out data register, 00h: Write dummy data to issue stop

Poll bits 7,0 of status register and wait for them to go high. These are the PIN bit and bus busy bit. When they both
go high it indicates a ACCESS.bus idle. This should occur after a stop is issued.

Poll EEPROM for ack. This will be described later and is just a routine to wait for the EEPROM to finish the actual
write of the data to its memory. (see poll_EEPROM_ACK_for_idle in summary of procedures).

Packet Read

Slightly more complicated than a byte read is a packet read. It is basically the same as a byte read except that
multiple reads of the data register are done to receive multiple bytes of EEPROM data. What makes the packet read
slightly more complex, is that the ACCESS.bus master, in this case the FDC37C95xFR, must stop acknowledging
the receive bytes, one byte before the last byte is read. This lets the ACCESS.bus EEPROM know it is not required
to provide any more data.

There is no limit to the packet size for read as there is for write (16 bytes max due to the FIFO). To make the
program symmetrical, for the following example, assume that 16 bytes of data will be read, and that the read data
ends up in a buffer called read_buffer [16].

Out Data register: Write data register with address of EEPROM that is currently being
1010 A2 A1 A0 O used. The 1010 represents the EEPROM device
code, A2 A1 AO represent the specific address of the EEPROM that will
be read, and the 0 indicates that this is a write command.

Out Control register, 4ch: Issue start command

Poll bit 7 of status register and wait for it to go low. This is the PIN bit, when it goes low it indicates that the
byte has been transferred and subsequent bytes can be transferred.

Out Control register,49h: Reset start bit. This is so the next time a byte is transferred it does
not re-issue a start command.

Out Data register, address: Send the data address of desired EEPROM location to be read (First
of the block of 16).

Out command register, 42h: Write stop command

Out data register, 00: Write dummy data to issue stop

Poll bits 7,0 of status register and wait for them to go high. These are the PIN bit and bus busy bit. When
they both go high it indicates a ACCESS.bus idle. This should occur after a stop is issued.

Out Data register: Start command data, note the least significant bit is a 1, indicating 1010
A2 A1 A0 1 a read command.

Out Control register, 4dh: Issue start command
Poll bit 7 of status register and wait for it to go low.

Out Control register, 49h: Reset start bit. Also leave on the ACK, because we will want additional
bytes of read data.

In data register: This is a dummy read that causes the real data to be transferred
ACCESS.bus. The host should discard this data.

For (j=0;j<14;j++) {
poll bit 7 of status register and wait for it to go low.

Read_buffer[j]= Inport data register This is desired EEPROM read data.
}

SMSC AN -7.3 Page 6 Rev. 01/23/2001



Poll bit 7 of status register and wait for it to go low.

Out Control register, 40h: Turn off ack. On the next receive of data, the FDC37C95xFR
will not acknowledge, so that the ACCESS.bus EEPROM can
stop fetching data.

Read_buffer[14] = Inport data register This is the desired EEPROM read data.

Poll bit 7 of status register and wait for it to go low. Also look for ACK bit to be inactive (high) because the
ack bit in the control register was previously turned off.

Read_buffer[15]= Inport data register This is the desired EEPROM read data.
Out command register, 42h: Write stop command
Out data register, 00h: Write dummy data to issue stop

Poll bits 7,0 of status register and wait for them to go high. These are the PIN bit and bus busy bit. When
they both go high it indicates a ACCESS.bus idle. This should occur after a stop is issued.

Summary of Procedures Used in Code Example

Find_FDC37C95xFR

Searches for the configuration space of FDC37C95xFR at 3f0 and 370. Set ups up the variables ‘cadd’, ‘cdata’ as
the configuration space address and data register pointers respectively. These are the pointers to use when in
configuration mode.

Config_FDC37C95xFR

This writes configuration register 0x03 (index register) to 0x83. This enables ‘open mode’ which will allow access to
the mailbox registers when in run mode (as opposed to configuration mode). When accessing the mailbox registers
in run mode, the address and data pointers will be Oxea and Oxeb. Also write the 8051 stop clock register to Oh, this
will let the 8051 start executing.

Mailman Read

This procedure writes the appropriate mailman registers to have the 8051 mailman code that is running out of flash
and transfers data from an 8051 register to a mailbox register for retrieval by the host.

Mailman Write

This procedure writes the appropriate mailman registers to have the 8051 mailman code that is running out of flash
and transfers data from a mailbox register to a desired 8051 register.

Check Mailman
This procedure checks that the mailman is running by reading the 8051 ID register.
ACCinit

Resets and initializes the ACCESS BUS block. Sets up the desired clock rata (24MHz input clock), writes the own
address register, and issues a NOP command to get the 1°C block ‘going’.

Check for Slave Acknowledge
A EEPROM address is passed to this procedure. A start command followed by a stop command is issued. The

acknowledge bit in the status register can be checked to see if a EEPROM with a matching address was found. If an
EEPROM was found, a “1” is returned by this procedure.
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Check for EEPROMS

Using the Check_for_slave_acknowledge procedure, all EEPROMs in the address space 0-7 are looked for. The
procedure will save the value of the last found EEPROM in the variable EEPROM_found_at_this_address. The
subsequent routines that write and read the EEPROM will use the address for the EEPROM.

Wait for ACC Int

This routine polls the status register and waits for the PIN bit to go low. This is the interrupt bit, and it will typically
become active after the FDC37C95xFR has finished transfering a byte of data. This routine is used when results of
the other ack status bit is unknown, such as the Check_for_slave_acknowledge procedure.

Wait for ACC Int and Ack

This routine polls the status register and waits for the PIN bit and the ACK bit to go low. In this case we are looking
for the ACK bit to be valid after a transfer, such as during a byte write routine when data is transfered to the EEPROM
and the ACK represents the EEPROM acknowledging._

Wait for ACC Int and No Ack

This routine polls the status register and waits for the PIN bit to be low and the ACK bit to be high. In this case we are
looking for the ACK bit to be invalid after a transfer. This routine is used during the read procedures, when it is
necessary to shut the ACK bit off in the command register before the last receive of valid data. This results in the
ACK bit being high after the transfer.

Poll EEPROM ACK for Idle

This routine is used by the ACCESS.bus write routines. After an ACCESS.bus write to the EEPROM is terminated,
the ACCESS.bus EEPROM takes the data from its FIFO and transfers it to the EEPROM. During this time,
ACCESS.bus transfers to this EEPROM can not occur and the EEPROM will respond with an NACK if polled. This
routine has the FDC37C95xFR issuing start/stop commands to the EEPROM until it responds with a valid
acknowledge. The EEPROM can now be accessed again.

Byte Write ACC

This procedure does a byte write to EEPROM. The EEPROM address, and the desired location within the EEPROM
to written are passed to the routine. The data to be written is placed in a variable write_byte.

Byte Read ACC

This procedure does a byte read from the EEPROM. The EEPROM address, and the desired location within the
EEPROM to read are passed to the routine. The procedure places the EEPROM read data in a variable called
read_byte.

Packet Write ACC

This procedure does a 16 byte write to EEPROM. The EEPROM address, and the desired starting EEPROM
location is passed to the routine. The 16 bytes to be written are placed in a buffer called write_buffer.

Packet Read ACC

This procedure does a 16 byte read from the EEPROM. The EEPROM address, and the desired starting EEPROM
location is passed to the routine. The 16 bytes that are read are placed in a buffer called read_buffer.

Programs Provided and How to Get Started
The following software files have been zipped into a file called "access.zip", located in the "appsoftware" directory on

SMSC's FTP server. You <can download this software from SMSC's Web site at
http://lwww.smsc.com/ftpdocs/chips.html, or dial in to the FTP server at 516-233-4272.
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Orionen.exe This program applies power to the new FDC37C95xFR demonstration card (FDC37C95xFR Rev.
B). This newer demonstration card controls VCC to the FDC37C95xFR through writeable registers,
and this program must be run before anything else if the new demonstration card is being used. Do
not run this program with older Rev A demonstration cards.

ACCSMC This is the ACCESS.bus test program.

ORFR57 This is an FDC37C957FR configuration program. If ICSMC, does not work, this program can be
run to get some information that can be feed back to SMSC.

ORFR58 This is an FDC37C958FR configuration program. If ICSMC, does not work, this program can be
run to get some information that can be feed back to SMSC.

INITFILE Init file needed by configuration programs.

Both FDC37C95xFR demonstration cards come from the factory with FLASH that runs MAILMAN code. Each board
also has a 24C02 on it that the FDC37C95xFR can talk to. Jumpers J50 on the early Rev A board and jumpers F29
on the more recent Rev B board control the EEPROM address. The test program will use any EEPROM address
that it finds, so these jumpers do not have to be changed.

If you are using the more recent Rev B demonstration card, first run ORIONEN to enable power to the board (do not
run this program with the Rev. A board). Then run ACCSMC. ACCSMC must first see the configuration space of
the FDC37C95xFR, and see a working Mailman before it will do any I°C tests. If it does not see a Mailman it will take
some time to timeout, but be patient and it will. If any ACCESS.bus test fails, the fail data will get written to a file
called ‘accbus.txt’.
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