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DNS—Done Not Synchronized

This bit is set if operand packing is performed between 16-bit memory and an 8-bit periph-
eral and the DONE signal is asserted as an input to the IDMA (i.e., by the peripheral) dur-
ing the first access of the 8-bit peripheral. In such a case, the IDMA will still attempt to
finish the second access of the 8-bit peripheral even though DONE has been asserted
(the access could be blocked with external logic); however, the DNS bit will be set to sig-
nify this condition. DNS will not be set if the transfer is terminated by an odd byte count,
since, in this case, the exact number of requested bytes will be transferred by the IDMA.

BES—Bus Error Source

This bit indicates that the IDMA channel terminated with an error returned during the read
cycle. The channel terminates the IDMA operation without setting DONE. BES is cleared
by writing a one or by setting RST in the CMR. Writing a zero has no effect on BES.

BED—Bus Error Destination

This bit indicates that the IDMA channel terminated with an error during the write cycle.
The channel terminates the IDMA operation without setting DONE. BED is cleared by writ-
ing a one or by setting RST in the CMR. Writing a zero has no effect on BED.

DONE—Normal Channel Transfer Done

This bit indicates that the IDMA channel has terminated normally. Normal channel termi-
nation is defined as 1) having decremented the BCR to zero with no errors occurring dur-
ing any IDMA transfer bus cycle or 2) by the external peripheral asserting DONE with no
errors occurring during any IDMA transfer bus cycle. DONE will not be set if the channel
terminates due to an error. DONE is cleared by writing a one or by a software RST in the
CMR. Writing a zero has no effect on this bit.

3.1.3 Interface Signals

The IDMA channel has three dedicated control signals: DMA request (DREQ), DMA ac-
knowledge (DACK), and end of IDMA transfer (DONE). The IDMA'’s use of the bus arbitra-
tion signals is described in 3.1.6 DMA Bus Arbitration. The peripheral used with these
signals may be either a source or a destination of the transfers.

3.1.3.1 DREQ and DACK

These are handshake signals between the peripheral requiring service and the IMP. When
the peripheral requires IDMA service, it asserts DREQ, and the IMP begins the IDMA pro-
cess. When the IDMA service is in progress, DACK is asserted during accesses to the de-
vice. These signals are not used when the IDMA is programmed to internal request modes.

3.1.3.2 DONE

This bidirectional signal is used to indicate the last IDMA transfer. With internal request
modes, the IDMA activates DONE as an output during the last IDMA bus cycle. If DONE is
externally asserted during internal request modes, the IDMA transfer is terminated. With ex-
ternal request modes, DONE may be used as an input to the IDMA controller indicating that
the device being serviced requires no more transfers and that the transmission is to be ter-
minated. DONE is an output if the transfer count is exhausted.

38 For More hitormation On This Product,
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Figure 3-9. Chip-Select Block Diagram

The user should not normally program more than one chip-select line to the same area.
When this occurs, the address compare logic will set address decode conflict (ADC) in the
system control register (SCR) and generate BERR if address decode conflict enable
(ADCE) is set. Only one chip-select line will be driven because of internal line priorities. CSO
has the highest priority, and CS3 the lowest. BERR will not be asserted on write accesses
to the chip-select registers.

If one chip select is programmed to be read-only and another chip select is programmed to
be write-only, then there will be no overlap conflict between these two chip selects, and the
ADC bit will not be set.

When a bus master attempts to write to a read-only location, the chip-select logic will set
write protect violation (WPV) in the SCR and generate BERR if write protect violation enable
(WPVE) is set. The CS line will not be asserted.

NOTE

The chip-select logic is reset only on total system reset (asser-
tion of RESET and HALT). Accesses to the internal RAM and
registers, including the system configuration registers (BAR and

3-44 For More Intormation On This Product,
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LPP16—Low-power Clock Prescale Divide by 16
0 = The low-power clock divider input clock is the main clock.
1 = The low-power clock divider input clock is the main clock divided by 16. Thus,
a divide ratio of 32 to 1024 (LPCD4—LPCDO 0 to 31) can be selected.

After a system reset, this bit defaults to zero.

LPREC—Low-Power Recovery

0 = Nondestructive recovery from low power. The processor returns to full frequency
and then proceeds using currently held status value. This is called low-power
mode.

1 = Destructive recovery from low power. The processor returns to full frequency and
then drives RESET for 16 clock cycles. This is called lowest power mode.

After a system reset, the bit defaults to zero.

3.9 CLOCK CONTROL REGISTER

The CKCR is a 16-bit register is a memory-mapped read-write register. The address of this
register is fixed at $0FA in supervisor data space (FC = 5). This register controls the state
of CLKO, RCLK1, TCLK1, and BRGL1. This register is cleared at reset.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| CLKOM [ TSTCLK1| TSRCLK| DBRG1| RESERVED

CLKOM—CLKO Mode

These bits may be written at any time to change the mode of the CLKO pin. Changes to
CLKO are made while the CLKO signal is high. No spikes on CLKO will occur when the
CLKOM bits are changed.

00 = The CLKO pin functions normally

01 = The CLKO pin output driver is two thirds its normal strength. Specification 5a at
16.67 MHz is 2 to 14 ns and at 20 MHz is 2 to 11 ns. The output drive derating
factor for CLKO in this mode is not specified.

01 = The CLKO pin output driver is one third its normal strength. Specification 5a at
16.67 MHz is 2 to 20ns and at 20 MHz is 2 to 16ns. The output drive derating fac-
tor for CLKO in this mode is not specified.

11 = The CLKO pin output is disabled, but is driven high by an internal pullup. Signifi-
cant power savings can be obtained by disabling CLKO. Typical power savings
may range between 2 and 6 mA, depending on the CLKO loading. Disabling
CLKO can also reduce noise and electromagnetic interference on the printed cir-
cuit board.

TSTCLK1—Three-state TCLK1

0 = Normal operation

1 = The TCLK1 pin is three-stated. This option may be used to prevent contention on
the TCLK1 pin if an external clock is provided to the TCLK1 pin while the SCC1
baud rate generator is output on TCLK1. This option may also be chosen if it is re-
quired to run the SCC1 baud rate generator at high speed (for instance in a high
speed UART application), but the TCLK1 output is not needed, and it is desired to

3-64 For More Intormation On This Product,
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DRAM Refresh Controller
Commands Issued to the Command Register
SCC1 Receive Channel
SCC1 Transmit Channel
SCC2 Receive Channel
SCC2 Transmit Channel
. SCC3 Receive Channel
10.SCC3 Transmit Channel
11.SMC1 Receive Channel
12. SMC1 Transmit Channel
13.SMC2 Receive Channel
14.SMC2 Transmit Channel
15. SCP Receive Channel
16.SCP Transmit Channel
For details on the DRAM refresh controller, see 3.10 Dynamic Ram Refresh Controller.

© ® N Ok

4.2 SDMA CHANNELS

Six serial (SDMA) channels are associated with the three full-duplex SCCs. Each channel
is permanently assigned to service the receive or transmit operation of one of the SCCs and
is always available, regardless of the SCC protocol chosen.

The SDMA channels allow flexibility in managing the data flow. The user can, on a buffer-
by-buffer basis, determine whether data should be transferred between the SCCs and ex-
ternal memory or between the SCCs and on-chip dual-port RAM. This choice is controlled
in each SCC buffer descriptor. The SCC to external memory path bypasses the dual-port
RAM by allowing the SDMA channel to arbitrate for the M68000 bus directly. The SCC to
dual-port RAM path saves external memory and eliminates the need to arbitrate for the bus.

Figure 4-2 shows the paths of the data flow. Data from the SCCs may be routed directly to
external RAM as shown in path 1. In path 2, data is sent over the peripheral bus to the in-
ternal dual-port RAM. The SMCs and SCP, shown in path 3, always route their data to the
dual-port RAM since they only receive and transmit a byte at a time.

For MoMeCI% o%nua Fo'?\SOI\AAH\LlJé lProduct, 43
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4.5.6.2 Maximum Receive Buffer Length Register (MRBLR)

Each SCC has one MRBLR that is used to define the receive buffer length for that SCC. The
MRBLR defines the maximum number of bytes that the IMP will write to a receive buffer on
that SCC before moving to the next buffer. The IMP may write fewer bytes to the buffer than
MRBLR if a condition such as an error or end of frame occurs, but it will never write more
bytes than the MRBLR value. Thus, buffers supplied by the user for use by the IMP should
always be of size MRBLR (or greater) in length.

The transmit buffers for an SCC are not affected in any way by the value programmed into
MRBLR. Transmit buffers may be individually chosen to have varying lengths, as needed.
The number of bytes to be transmitted is chosen by programming the data length field in the
Tx BD.

NOTE

MRBLR was not intended to be changed dynamically while an
SCC is operating. However, if it is modified in a single bus cycle
with one 16-bit move (NOT two 8-bit back-to-back bus cycles),
then a dynamic change in receive buffer length can be success-
fully achieved, which occurs when the CP moves control to the
next Rx BD in the table. Thus, a change to MRBLR will not have
an immediate effect. To guarantee the exact Rx BD on which the
change will occur, the user should change MRBLR only while
the SCC receiver is disabled (see 4.5.6 SCC Parameter RAM
Memory Map).

NOTE

The MRBLR value should be greater than zero in all modes. In
the HDLC and transparent modes, the MRBLR should have an
even value.

4.5.6.3 Receiver Buffer Descriptor Number (RBD#)

The RBD# for each SCC channel defines the next BD to which the receiver will move data
when it is in the IDLE state or defines the current BD during frame processing. The RBD# is
the BD offset from the SCC base in the Rx BD table. For Rx BD 0, RBD# = $00; for Rx BD
1, RBD# = $08, etc. Upon reset, the CP main controller sets this register to zero. The user
can change this register only after the ENR bit is clear and after the ENTER HUNT MODE
command has been issued. In most applications, this parameter will never need to be mod-
ified by the user.

4.5.6.4 Transmit Buffer Descriptor Number (TBD#)

The TBD# for each SCC channel defines the next BD from which the transmitter will move
data when it is in the IDLE state or defines the current BD during frame transmission. The
TBD# is the BD offset from the SCC base in the Tx BD table. For Tx BD 0, TBD# = $40; for
Tx BD 1, TBD# = $48, etc. Upon reset, the CP main controller sets this register to $40. The
user can change this register only after the STOP TRANSMIT command has been issued.
In most applications, this parameter will never need to be modified by the user.

4-36 For More Intormation On This Product,
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RCCR, CHARACTER

The UART controller can automatically recognize special characters and generate inter-
rupts. It also allows a convenient method for inserting flow control characters into the
transmit stream. See 4.5.11.7 UART Control Characters and Flow Control for more de-
tails.

If neither of these capabilities are desired, initialize CHARACTER1 to $8000 and
CHARACTERS to $0000 to disable both functions.

4.5.11.4 UART Programming Model

An SCC configured as a UART uses the same data structure as the other protocols. The
UART data structure supports multibuffer operation. The UART may also be programmed
to perform address comparison whereby messages not destined for a given programmable
address are discarded. Also, the user can program the UART to accept or reject control
characters. If a control character is rejected, an interrupt may be generated. The UART en-
ables the user to transmit break and preamble sequences. Overrun, parity, noise, and fram-
ing errors are reported using the buffer descriptor (BD) table and/or error counters. An
indication of the status of the line (idle) is reported through the status register, and a
maskable interrupt is generated upon a status change.

In its simplest form, the UART can function in a character-oriented environment. Each char-
acter is transmitted with accompanying stop bits and parity (as configured by the user) and
is received into separate one-byte buffers. Reception of each buffer may generate a
maskable interrupt.

Many applications may want to take advantage of the message-oriented capabilities sup-
ported by the UART using linked buffers to receive or transmit data. In this case, data is han-
dled in a message-oriented environment; users can work on entire messages rather than
operating on a character-by-character basis. A message may span several linked buffers.
For example, rather than being interrupted after the reception of each character, a terminal
driver may want to wait until an end-of-line character has been typed by a user before han-
dling the input data.

As another example, when transmitting ASCII files, the data may be transferred as messag-
es ending on the end-of-line character. Each message could be both transmitted and re-
ceived as a circular list of buffers without any intervention from the M68000 core. This
technique achieves both ease in programming and significant savings in processor over-
head.

On the receive side, the user may define up to eight control characters. Each control char-
acter may be configured to designate the end of a message (such as end of line) or to gen-
erate a maskable interrupt without being stored in the data buffer. This latter option is useful
when flow-control characters such as XON or XOFF need to alert the M68000 core, yet do
not belong to the message being received. Flow-control characters may also be transmitted
at any time.

In the message-oriented environment, the data stream is divided into buffers. However, the
physical format of each character (stop bits, parity, etc.) is not altered.

4-48 For More Intormation On This Product,
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should not write to any fields of this BD when this bit is set. The empty bit will re-
main set while the CP is currently filling the buffer with received data.

X—External Buffer

0 = The buffer associated with this BD is in internal dual-port RAM.
1 = The buffer associated with this BD is in external memory.

W—Wrap (Final BD in Table)

0 = This is not the last BD in the Rx BD table.

1 = Thisis the last BD in the Rx BD table. After this buffer has been used, the CP will
receive incoming data into the first BD in the table. Setting this bit allows the use
of fewer than eight BD to conserve internal RAM.

NOTE

The user is required to set the wrap bit in one of the first eight
BDs; otherwise, errant behavior may occur.

[—Interrupt

0 = No interrupt is generated after this buffer has been used.
1 = The RX bit in the BISYNC event register will be set when this buffer has been
closed by the BISYNC controller, which can cause an interrupt.
The following status bits are written by the CP after the received data has been placed into
the associated data buffer.

C—Control Character
The last byte in the buffer is a user-defined control character.

0 = The last byte of this buffer does not contain a control character.
1 = The last byte of this buffer contains a control character.

B—BCS Received
The last bytes in the buffer contain the received BCS.

0 = This buffer does not contain the BCS.
1 = This buffer contains the BCS. A control character may also reside one byte prior to
this BCS.

Bits 9-5—Reserved for future use.

DL—DLE Follow Character Error

While in transparent mode, a DLE character was received, and the next character was not
DLE, SYNC, or a valid entry in the control characters table.

PR—Parity Error
A character with a parity error was received and is the last byte of this buffer.

4-94 For More Intormation On This Product,
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Bits 11, 9—-8—Reserved for future use.

V.110—V.110 Mode

0 = DDCMP mode; synchronous DDCMP is chosen.
1= V.110 mode; the V.110 protocol description is in 4.5.15 V.110 Controller.

SYNF—Transmit SYN1-SYN2 or IDLE between Messages and Control the RTS Pin
0 = Send ones between messages. RTS is negated between messages.

NOTE

The DDCMP controller can transmit ones in both NRZ and NRZI data encoded formats. The
minimum number of ones transmitted is 17.

1= Send SYN1-SYN2 pairs between messages. RTS is always asserted. Note that
SYN1 and SYN2 may be the same character.

ENC—Data Encoding Format

0 = Nonreturn to Zero (NRZ). A one is a high level; a zero is a low level.

1 = Nonreturn to Zero Inverted (NRZI). A one is represented by no change in the level;
a zero is represented by a change in the level. The receiver decodes NRZI, but a
clock must be supplied. The transmitter encodes NRZI.

COMMON SCC MODE BITS—See 4.5.3 SCC Mode Register (SCM) for a description of the
DIAG1, DIAGO, ENR, ENT, MODE1, and MODERQ bits.

4.5.14.10 DDCMP Receive Buffer Descriptor (Rx BD)

The CP reports information about the received data for each buffer using the BDs. The Rx
BD is shown in Figure 4-36. The CP closes the current buffer, generates a maskable inter-
rupt, and starts to receive data in the next buffer after any of the following events:

* Receiving the received message length number of bytes (RMLG)
« Detecting an error

« Detecting a full receive buffer

* Issuing the ENTER HUNT MODE command

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OFFSET+0E|X|W|I|L|H|T2|T1|—|—|CF|FR|PR|CR|OV|CD
OFFSET +2 DATA LENGTH
OFFSET + 4

RX BUFFER POINTER (24-bits used, upper 8 bits must be 0)
OFFSET +6

Figure 4-36. DDCMP Receive Buffer Descriptor

The first word of the Rx BD contains control and status bits. Bits 15-12 are written by the
user before the buffer is linked to the Rx BD table, and bits 5-0 and 11-8 are set by the IMP

For MoMeCI% o%nua FO%SOI\AAHH@ lProcluct, 4-109
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[—Interrupt

0 = No interrupt is generated after this buffer has been serviced.
1 = Either TX or TXE in the DDCMP event register will be set when this buffer has been
serviced by the DDCMP controller, which can cause interrupts.

L—Last

0 = This buffer is not the last in the message.
1 = The last bit is set by the processor to indicate that this buffer is the last buffer in the
current message.

NOTE

The DDCMP controller checks the TC bit, not the last bit, to de-
termine whether to append the CRC sequence. The DDCMP
controller will transmit the programmable number of SYN1-
SYNZ2 pairs before transmitting the next buffer (message) when
the last bit is set.

TC—Tx CRC

0 = Do not transmit a CRC sequence after the buffer's last data byte.

1 = Transmit a CRC16 sequence after the buffer's last data byte.
When the last bit is not set but TC is set (e.g., in a header buffer), the DDCMP controller will
append the next buffer immediately following the CRC sequence. The preset value for the
CRC16 calculation is located in the PCRC register and should be initialized to all zeros or
all ones.

OL—Optional Last
This bit allows the user to transmit abutted messages in DDCMP.

0 = Normal operation. The SYNF bit in the DDCMP mode register determines the pat-
tern transmitted between messages.

1 = Abutted messages. The CP checks the ready bit of the next Tx BD after processing
the current BD, and, if set, abuts the next message to the current message. If the
ready bit is not set, the SYNF bit determines the transmitted pattern.

Bits 8—2—Reserved for future use.

The following status bits are written by the DDCMP controller after it has finished trans-
mitting the associated data buffer.

UN—Underrun

The DDCMP controller encountered a transmitter underrun condition while transmitting
the associated data buffer.

NOTE

This error can occur only on synchronous links.

CT—CTS Lost
CTS in NMSI mode or grant in IDL/GCI mode was lost during message transmission.
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If the L bit is set, the frame ends, and the transmission of ones resumes until a new buffer
is made ready. RTS is negated during this period. Regardless of whether or not the next
buffer is available immediately, the next buffer will not begin transmission until achieving
synchronization.

The transmit buffer length and starting address may be even or odd; however, since the
transparent transmitter reads a word at a time, better performance can be achieved with an
even buffer length and starting address. For example, if a transmit buffer begins on an odd-
byte boundary and is 10 bytes in length (the worst case), six word reads will result, even
though only 10 bytes will be transmitted.

Any whole number of bytes may be transmitted. If the REVD bit in the transparent mode reg-
ister is set, each data byte will be reversed in its bit order before transmission.

If the interrupt (1) bit in the Tx BD is set, then the TX bit will be set in the transparent event
register following the transmission of the buffer. The TX bit can generate a maskable inter-
rupt.

4.5.16.2 Transparent Channel Buffer Reception Processing

When the M68000 core enables the transparent receiver, it will enter hunt mode. In this
mode, it waits to achieve synchronization before receiving data. See 4.5.16.5 Transparent
Synchronization for details.

Once data reception begins, the transparent receiver begins moving data from the receive
FIFO to the receive buffer, always moving a 16-bit word at a time. After each word is moved
to memory, the RCH bit in the transparent event register is set, which can generate a
maskable interrupt, if desired. The transparent receiver continues to move data to the re-
ceive buffer until the buffer is completely full, as defined by the byte count in MRBLR. The
receive buffer length (stored in MRBLR) and starting address must always be even, so the
minimum receive buffer length must be 2.

After a buffer is filled, the transparent receiver moves to the next Rx BD in the table and be-
gins moving data to its associated buffer. If the next buffer is not available when needed, a
busy condition is signified by the setting of the BSY bit in the transparent event register,
which can generate a maskable interrupt.

Received data is always packed into memory a word at a time, regardless of how it is re-
ceived. For example, in NMSI mode, the first word of data will not be moved to the receive
buffer until after the sixteenth receive clock occurs. In PCM highway mode, the same prin-
ciple applies except that the clocks are only internally active during an SCC time slot. For
example, if each SCC time slot is seven bits long, the first word of data will not be moved to
the receive buffer until after the second bit of the third time slot, regardless of how much time
exists between individual time slots.

Once synchronization is achieved for the receiver, the reception process continues unabat-
ed until a busy condition occurs, a CD lost condition occurs, or a receive overrun occurs.
The busy condition error should be followed by an ENTER HUNT MODE command to the
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SPCLK
v | msB LSB LOGIC HIGH
o N\__| 7 6 5 4 3 2 1 0
(OUTPUT)
y MsB LSB
THREE-STATE
(Isﬁglj(f) _ 7 6 5 4 3 2 1 0 "

NOTE: Transmitted data bits shift on rising edges; received bits are sampled on falling edges.

(a) CI=0
SPCLK
Y MSB LSB LOGIC HIGH
SPTXD x
(OUTPUT) 7 6 5 4 3 2 1 0
¢ MSB LSB
THREE-STATE
(?AT;{STD) 1 7 6 5 4 3 2 1 0 b

NOTE: Transmitted data bits shift on falling edges; received bits are sampled on rising edges.
(b) Cl=1

Figure 4-44. SCP Timing

The SCP can be configured to operate in a local loopback mode, which is useful for local
diagnostic functions.

Note that the least significant bit of the SCP is labeled as data bit 0 on the serial line; where-
as, other devices, such as the MC145554 CODEC, may label the most significant bit as data
bit 0. The MC68302 SCP bit 7 (most significant bit) is shifted out first.

The SCP key features are as follows:

Three-Wire Interface (SPTXD, SPRXD, and SPCLK)
Full-Duplex Operation

Clock Rate up to 4.096 MHz

Programmable Clock Generator

Local Loopback Capability for Testing
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tomatic vectoring only. AVEC instead of DTACK should be asserted during autovectoring

and should be high otherwise.

When the M68000 core is disabled, this pin operates as IOUTO. IOUT2-I0UTO provide
the interrupt request output signals from the IMP interrupt controller to an external CPU
when the M68000 core is disabled.

5.10 MC68302 BUS INTERFACE SIGNAL SUMMARY

Table 5-2 and Table 5-3 summarize all bus signals discussed in the previous paragraphs.
They show the direction of each pin for the following bus masters: M68000 core, IDMA,
SDMA (includes DRAM refresh), and external. Each bus master can access either internal
dual-port RAM and registers or an external device or memory. When an external bus master
accesses the internal dual-port RAM or registers, the access may be synchronous or asyn-

chronous.

When the M68000 core is disabled, BR and BG change their direction, and BCLR becomes

bidirectional.

Table 5-2. Bus Signal Summary—Core and External Master

Freescale Semiconductor, Inc.

M68000 Core Master External Master
Access To Access To
Internal External Internal External
Signal Name Pin Type Memory Memory Memory Memory
Space Space Space Space
BCLR I/O Open Drain 0 0 0 o]
IAC @) O o o o]
D15-D0 Read I/0 o] | o] I
D15-D0 Write I/0 o o | I
DTACK le} o] hdl O ok
BR I/O Open Drain I I I I
BG le} o] O O o]
BGACK I/0 | I | |
HALT I/O Open Drain 110 110 | I
RESET I/O Open Drain 110 110 | I
BERR I/O Open Drain [/O*** [/O*** [/O*** |/O***
IPL2-IPLO | | | | [
AVEC I | | | |
TOUT2-10UTO o) o e} e} o}

**|f DTACK is generated automatically (internally) by the chip-select logic, then it is an output. Otherwise, it is an input.
***BERR is an open-drain output, and may be asserted by the IMP when the hardware watchdog is used or when the
chip-select logic detects address conflict or write protect violation. BERR may be asserted by external logic in all

cases.

5-12
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Signal Description

Table 5-3. Bus Signal Summary—IDMA and SDMA

IDMA Master SDMA Master
Access To Access To
Internal External Internal External
Signal Name Pin Type Memory Memory Memory Memory
Space Space Space Space
AS DS, 105, RIT, RNC 0 0 0 VA 0
BCLR I/O Open Drain | # | # N/A o]
IAC @) O (0] N/A O
D15—D0 Read I/O (0] | N/A |
D15—D0 Write /0 (e} (0] N/A O
DTACK 110 ¢} *x N/A *x
BR I/O O ## O ## N/A O ##
BG 110 | ## | ## N/A | ##
BGACK le} O o N/A ¢}
HALT I/O Open Drain I I N/A |
RESET I/O Open Drain | | N/A I
BERR I/O Open Drain |/O*** |/O*** N/A [JO***

**|f DTACK is generated automatically (internally) by the chip-select logic, then it is an output. Otherwise, it is an
input.

***BERR is an open-drain output, and may be asserted by the IMP when the hardware watchdog is used or when
the chip-select logic detects address conflict or write protect violation. BERR may be asserted by external logic in
all cases.

# Applies to disable CPU mode only. The internal signal IBCLR is used otherwise.

## Applies to disable CPU mode only, otherwise N/A.

5.11 PHYSICAL LAYER SERIAL INTERFACE PINS

The physical layer serial interface has 24 pins, and all but one of them have multiple func-
tionality. The pins can be used in a variety of configurations in ISDN or non-ISDN environ-
ments. Table 5-3 shows the functionality of each group of pins and their internal connection
to the three SCC and one SCP controllers. The physical layer serial interface can be config-
ured for non-multiplexed operation (NMSI) or multiplexed operation that includes IDL, GClI,
and PCM highway modes. IDL and GCI are ISDN interfaces. When working in one of the
multiplexed modes, the NMSI1/ISDN physical interface can be connected to all three SCC
controllers.

Table 5-4. Serial Interface Pin Functions

First Function Connected To Second Function Connected To
NMSI1 (8) SCC1 Controller ISDN Interface SCC1/SCC2/SCC3
NMSI2 (8) SCC2 Controller PIO—Port A Parallel /0
NMSI3 (5) SCC3 Controller PIO—Port A Parallel I/0
NMSI3 (3) SCC3 Controller SCP SCP Controller

NOTE: Each one of the parallel I/O pins can be configured individually.
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B-4

Supports external loopback between two channels or on the same channel

Trace option for reporting to system management each primitive issued by the LAPD
module to the layer 3 module or to layer 2 management

LAPB module features are as follows:
Implements 1988 CCITT Recommendation X25, chapters 2.1 through 2.4

Supports up to twelve distinct physical channels with each operating as an independent
station

Modulo 8 or modulo 128 operation

Applicable for DTE and DCE applications

Uses dedicated transmit pool for fast control frame generation
Dynamic modification of protocol parameters

Independent of layer 1 and layer 3 implementation
Message-oriented interface

Independent configuration of upper and lower layer modules interfacing with each
LAPB link

Special mode for internal loopback (frames are not sent to the driver)

Supports external loopback between two MC68302 serial channels or on the same
MC68302 serial channel

Trace option for reporting to system management each primitive issued by the LAPB
module to layer 3 or to layer 2 management

X.25 module features are as follows:

Fully implements 1988 CCITT Recommendation X.25, chapters 3.1 through 7.3
May be used with both layer 2 modules: LAPD or LAPB

Unlimited number of layer 2 entities (interfaces)

Supports up to 4095 logical channels for each interface

Many DTE/DCE interface parameters (configurable for each interface):

—- DTE/DCE

—- Modulo 8/128

—- Window size

—- Maximum receive and transmit packet lengths

Layer 4 message fragmentation/assembly using M-BIT
Q-BIT support

All standard CCITT X.25 facilities

Compatible with X.213 interface primitives

Link parameters (configurable separately for each interface):
—- Interface ID

For More hitormation On This Product,
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designed to comply with the requirements of the Hayes AT command set; however, it can
be used with simpler character schemes as well (such as a carriage return).

The SCC receiver synchronizes on the falling edge of the START bit. Once a start bit is de-
tected, each bit received is processed by the AutoBaud controller. The AutoBaud controller
measures the length of the START bit to determine the receive baudrate and compares the
length to values in a user supplied lookup table. After the baudrate is determined, the Auto-
Baud controller assembles the character and compares it against two user-defined charac-
ters. If a match is detected, the AutoBaud controller interrupts the host and returns the
determined nominal start value from the lookup table. The AutoBaud controller continues to
assemble the characters and interrupt the host until the host stops the reception process.
The incoming message should contain a mixture of even and odd characters so that the user
has enough information to decide on the proper character format (length and parity). The
host then uses the returned nominal start value from the lookup table, modifies the SCC
Configuration Register (SCON) to generate the correct baudrate, and reprograms the SCC
to UART mode.

Many rates are supported including: 150, 300, 600, 1200, 2400, 4800, 9600, 14.4K, 19.2K,
38.4K, 57.6K, 64K, 96K, and 115.2K. To estimate the performance of the AutoBaud micro-
code package, the performance table in Appendix A of the MC68302 user’'s manual can be
used. The maximum full-duplex rate for a BISYNC channel is one-tenth of the system clock
rate. So a 16.67 MHz 68302 can support 115.2k autobaudrate with another low-speed chan-
nel (<50 kbps) and a 20 MHz MC68302 can support 115.2k AutoBaudrate with 2 low-speed
channels. The performance can vary depending on system loading, configuration, and
echoing mode.

C.6 MICROCODE FROM RAM INITIALIZATION SEQUENCE

1. Perform a total system reset of the MC68302.

2. Write $0700 to the BAR. The base address of the internal dual-port RAM after this ac-
tion is $700000 (hex). If a different base address is desired, the S-record file address-
es should be modified to the desired address.

3. Load the S-record file data into the internal dual-port RAM. (In a production environ-
ment, the microcode may be copied from EPROM directly to the internal dual-port
RAM.)

4. Write $0001 to address $0F8 in supervisory space.
5. Write a software reset command to the CR.
6. Continue with the normal initialization sequence.

c-4 For More hitormation On This Product,
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Example 2. If you only need one transparent channel (and you had all three physical inter-
face available), your six choices are as follows:

1. NMSI1 using SCC1

PCM (i.e., NMSI1 is converted into PCM pins) using SCC1
GCI (i.e., NMSI1 is converted into GCI pins) using SCC1
IDL (i.e., NMSI1 is converted into IDL pins) using SCC1
NMSI2 using SCC2

6. NMSI3 using SCC3

Example 3. If you need to interface one, two, or three transparent channels to a single time-
multiplexed bus, then the choice is simply PCM highway using SCC1 and (either SCC2 or
SCC3 or both).

o~ wb

Example 4. If you need to interface one, two, or three transparent channels to an ISDN ba-
sic rate bus, then the choices are as follows:

1. IDL using SCC1 and (either SCC2 or SCC3 or both)
2. GCl using SCC1 and (either SCC2 or SCC3 or both)
NOTE

The preceding four examples of physical interface combinations
apply equally well to other MC68302-supported protocols such
as HDLC.

Since the purposes of GCI and IDL are clear, the real challenge is choosing between NMSI
and PCM. What are the advantages of PCM over NMSI? To really answer that, you will have
to take a more detailed look at the timings discussed in the following paragraphs. However,
one general statement can be made: PCM mode allows better control over how data is gat-
ed into and out of the SCC, but requires that data is transmitted and received simultaneously
on the SCC. (There are no separate TCLK and RCLK pins in PCM mode. Instead, there is
one clock pin (L1 CLK) that clocks transmit and receive data whenever the syncs are acti-
vated).

The choice of physical interface is made in the serial interface mode register (SIMODE);
$0000 is the default value and sets all three SCCs to use the NMSI interface. As another
example, the value $0009 chooses SCC1 and SCC2 to use the PCM mode and SCC3 to
use the NMSI interface.

D.8.4 General Transparent Mode Behavior

Transparent mode is entered by selecting the BISYNC mode and setting the NTSYN bit in
the SCC mode register (SCM). In most applications, it is also customary to set the EXSYN
bit in the SCM as well. No other SCM bits are valid in transparent mode except REVD, which
allows the bit ordering for each byte of the transmitted and received data to be reversed be-
fore sending it out or storing it in memory.

All transfers to and from memory in transparent mode are 16 bits to maximize performance.
All bits in the transmit buffer are transmitted out of the SCC in transparent mode, regardless
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stream with the L bit in all Tx BDs cleared, then the byte alignment timing will remain con-
stant.

D.8.11 Initializing Transparent Mode

Full examples of the assembler code required to initialize the HDLC and UART protocols are
given in D.3 MC68302 Buffer Processing and Interrupt Handling and D.4 Configuring A Uart
on the MC68302. A transparent mode initialization follows the same flow as these subsec-
tions except that different values would be used. The HDLC and UART examples also show
writing of the BAR and full configuration of the interrupt controller to allow SCC interrupts,
etc., which are not duplicated here.

The following example shows a step-by-step list of the SCC-related registers as they would
be initialized to create a transparent SCC2 channel in the NMSI mode. The registers in this
example are configured for external loopback with TCLK2 externally connected to RCLK2,
TXD2 externally connected to RXD2, CTS2 a don't care, and RTS2 externally connected to
CD2 (sync). The functionality of this configuration is the same as that shown in Figure D-28.
This example may be easily checked on the ADS302 board, either with the menu interface
software already on the ADS302 board or with user-written software downloaded to the
ADS302 board. The external connections can be made by placing three jumper cables on
row B of the serial bus connector P8: B5-to-B6, B7-t0-B8, and B10-to-B11.

1. Touse SCC2 inthe NMSI mode, we need to chose NMSI2 pins instead of parallel I/O
pins. To do this, we write a one to the PACNT register in every bit position that we want
an SCC pin to be active. For this example, we will assume all seven NMSI2 pins are
active.

PACNT = $xx7F

2. The SIMODE register is set to its default setting. This configuration chooses NMSI
mode on all three SCCs. Actually, all we need is that NMSI mode be selected for
SCcCz2.

SIMODE = $0000

3. The SCON register configures the clocking options. Here we chose to generate about
a 65-kHz clock on the TCLK2 pin with the internal baud rate generator. RCLK2 will
take its input externally; thus, we connect the TCLK2 pin externally to RCLK2. SCON2
=$1200

4. The setting shown for SCM2 sets the EXSYN and NTSYN bits, sets the
DIAG1-DIAGO bits for software operation, and sets the protocol to BISYNC (which is
actually transparent since the NTSYN bit is set).

Since we are implementing an external loopback with the MC68302, the
DIAG1-DIAGO bits are not set for loopback mode. Setting the DIAG1-DIAGO bits for
loopback mode causes internal loopback. (To implement an internal loopback, exter-
nally connect only RTS2 to CD2 (sync), set SCON2 to $0200, and SCM2 to $6013.
Later, the very last step is to set SCM2 to $601 F. With internal loopback, RCLK and
TCLK should be directly supplied with the same clock source—either both from the in-
ternal baud rate generators or both from the same externally generated clock source.)
SCM2 = $6033

5. The DSR2 does not need to be written and can be left at its default value since we are
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E.1.1.2 PER SCC REGISTERS. Each of the three SCCs has a set of the following six reg-
isters. These registers configure the SCC and the protocol operation. Some parameters and
register bits are protocol independent. The HDLC functions have been given for those
parameters and bits that are protocol specific.

E.1.1.2.1 Serial Configuration Register (SCON). This 16-bit register is located at offset
$882 (SCC1), $892 (SCC2), and $8A2 (SCC3). The SCON register is used to select the
clock source and baud rate for the SCC.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
|WOMS| EXTC| TCS | RCS | CD10| CD9 | CD8 | CD7 | CD6 | CD5 | CD4 | CD3 | CD2 | CD1 | CDO | DIv4 |

WOMS—Wired-OR Mode Select

0 = TXD driver operates normally.
1 = TXD driver functions as an open-drain output and may be wired together with other
TXD pins.

EXTC—External Clock Source

0 = The internal main clock is the source for the baud rate generator.
1 = The external clock on the TIN1 pin is the source for the baud rate generator.

TCS—Transmit Clock Source

0 = Transmit clock source is the baud rate generator output.
1 = Transmit clock source is the clock signal on TCLK pin.

RCS—Receive Clock Source

0 = Receive clock source is the baud rate generator output.
1 = Receive clock source is the clock signal on RCLK pin.

CD10—CDO0—cClock Divider
Used to preset the 11-bit counter that is decremented at the prescaler output rate.

DIV4—SCC Clock Prescaler Divide by 4
0 = Divide-by-1 prescaler.
1 = Divide-by-4 prescaler.

E.1.1.2.2 SCC Mode Register (SCM). This 16-bit register is located at offset $884
(SCC1), $894 (SCC2), and $8A4 (SCC3). The SCM register configures the operation of the
SCC and defines HDLC specific parameters. Note that reserved bits in registers should be
written as zeros.

15 14 13 12 11 10 9 8
[ NOF3 [ NOF2 NOF1 NOFO C32 FSE — RTE
7 6 5 4 3 2 1 0
| FLG ENC DAGL | DIAGO | ENR | ENT MODE1 MODEO
E-6 MC 0 USER'S MANUAL
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1. Write the port A and port B control registers (PACNT and PBCNT) to configure SCC2
or SCC3 serial interface pins as peripheral pins, if SCC2 or SCC3 is used.

2. Write SIMODE to configure the SCCs physical interface.
3. Write SIMASK if IDL or GCI multiplexed mode was selected in SIMODE.

E.3.2.2 GENERAL AND TRANSPARENT PROTOCOL-SPECIFIC RAM INITIALIZATION.
4. Write RFCR/TFCR.

5. Write MRBLR.
E.3.2.3 SCC INITIALIZATION.

Write SCON.
Write SCM without setting the ENR and ENT bits.
Write DSR.
. Write SCCE with $FF to clear any previous events.
10.Write SCCM.
11.Write IMR.
E.3.2.4 SCC OPERATION.

© 0 N O

12. Write the Rx buffer descriptor control/status, buffer pointer high, and buffer pointer low
words for all of the buffer descriptors that are going to be used. Set the W bit in the last
buffer descriptor to be used in the queue.

13. Prepare transmit buffers as required to transmit data on the SCC. Set the R bit in each
Tx buffer descriptor's control/status word when the data buffer is ready for transmis-
sion. Set the W bit in the last Tx buffer descriptor in the table so that the IMP will use
the first Tx buffer descriptor (after the user sets the R bit) for the next transmission.

14.Write SCM, setting the ENR and ENT bits to enable reception and transmission on the
SCC.

15. Prepare more transmit buffers as required to transmit data on the SCC.
E.3.2.5 SCC INTERRUPT HANDLING.

Read the SCC event register.

Clear any unmasked bits that will be used in this interrupt routine.

Handle the interrupt events as required by the system.

Clear the appropriate SCC bit in the in-service register (ISR) of the interrupt controller.

ok~ wbdE

Return from the interrupt.
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