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Other bus masters besides the M68000 may also output function codes during their bus cy-
cles. On the MC68302, this capability is provided for each potential internal bus master (i.e.,
the IDMA, SDMA, and DRAM refresh units). Also on the MC68302, provision is made for the
decoding of function codes that are output from external bus masters (e.g., in the chip-select
generation logic).

In computer design, function code information can be used to protect certain portions of the
address map from unauthorized access or even to extend the addressable range beyond
the M68000 16-Mbyte address limit. However, in controller applications, function codes are
used most often as a debugging aid. Furthermore, in many controller applications, the
M68000 stays continuously in the supervisor state.

Table 2-4. M68000 Address Spaces

Function Code Output

FC2 FC1 FCO Reference Class
1 0 0 (Unassigned)
0 0 1 User Data
0 1 0 User Program
0 1 1 (Unassigned)
1 0 0 (Unassigned)
1 0 1 Supervisor Data
1 1 0 Supervisor Program
1 1 1 CPU Space*

* This is the function code output for the M68000 interrupt
acknowledge cycle.

All exception processing occurs in the supervisor state, regardless of the state of the S bit
when the exception occurs. The bus cycles generated during exception processing are clas-
sified as supervisor references. All stacking operations during exception processing use the
SSP.

The user state is the lower state of privilege. For instruction execution, the user state is de-
termined by the S bit of the SR; if the S bit is negated (low), the processor is executing in-
structions in the user state. Most instructions execute identically in either user state or
supervisor state. However, instructions having important system effects are privileged. User
programs are not permitted to execute the STOP instruction or the RESET instruction. To
ensure that a user program cannot enter the supervisor state except in a controlled manner,
the instructions which modify the entire SR are privileged. To aid in debugging programs to
be used in operating systems, the move-to-user-stack-pointer (MOVE to USP) and move-
from-user-stack-pointer (MOVE from USP) instructions are also privileged.

The supervisor state is the highest state of privilege. For instruction execution, the supervi-
sor state is determined by the S bit of the SR; if the S bit is asserted (high), the processor is
in the supervisor state. The bus cycles generated by instructions executed in the supervisor
state are classified as supervisor references. While the processor is in the supervisor privi-
lege state, those instructions using either the system stack pointer implicitly or address reg-
ister seven explicitly access the SSP.
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Table 2-8. Parameter RAM

Base + 580 SCC2
. Specific Protocol Parameters
Base + 5BF SCC2
Base + 5C0O
: Reserved
. (Not Implemented)
Base + 5FF
Base + 600 4 Word SCC3 RxBDO
Base + 608 4 Word SCC3 RxBD1
Base + 610 4 Word SCC3 RxBD2
Base + 618 4 Word SCC3 RxBD3
Base + 620 4 Word SCC3 RxBD4
Base + 628 4 Word SCC3 RxBD5
Base + 630 4 Word SCC3 RxBD6
Base + 638 4 Word SCC3 RxBD7
Base + 640 4 Word SCC3 TxBDO
Base + 648 4 Word SCC3 TxBD1
Base + 650 4 Word SCC3 TxBD2
Base + 658 4 Word SCC3 TxBD3 ##
Base + 660 3 Word SMC Reserved
Base + 666 Word SCC1 RxBD
Base + 668 Word SCC1 TxBD
Base + 66A Word SCC2 RxBD
Base + 66C Word SCC2 TxBD
Base + 66E # 6 Word SMC1-SMC2 Internal Use
Base +67A Word SCP Rx/TxBD
Base +67C Word SCC1-SCcC3 BERR Channel Number
Base +67E # Word CP MC68302 Revision Number
Base + 680 SCC3
. Specific Protocol Parameters
Base + 6BF SCC3
Base + 6CO
: Reserved
. (Not Implemented)
Base + 7FF

# Modified by the CP after a CP or system reset.

## Tx BD 4, 5, 6, and 7 are not initially available to SCC3. (See 4.5.5 Buffer Descriptors Table for
information on how they may be regained.)

In addition to the internal dual-port RAM, a number of internal registers support the functions
of the various M68000 core peripherals. The internal registers (see Table 2-9) are memory-
mapped registers offset from the BAR pointl1616er and are located on the internal M68000
bus.
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SECTION 3
SYSTEM INTEGRATION BLOCK (SIB)

The MC68302 contains an extensive SIB that simplifies the job of both the hardware and
software designer. It integrates the M68000 core with the most common peripherals used in
an M68000-based system. The independent direct memory access (IDMA) controller re-
lieves the hardware designer of the extra effort and board logic needed to connect an exter-
nal DMA controller. The interrupt controller can be used in a dedicated mode to generate
interrupt acknowledge signals without external logic. Also, the chip-select signals and their
associated wait-state logic eliminate the need to generate chip-select signals externally. The
three timers simplify control and improve reliability. These and other features in the SIB con-
serve board space and cost while decreasing development time.

The SIB includes the following functions:
* IDMA Controller with Three Handshake Signals: DREQ, DACK, and DONE
* Interrupt Controller with Two Modes of Operation
» Parallel Input/Output (I1/0) Ports, Some with Interrupt Capability
* On-Chip 1152-Byte Dual-Port RAM
» Three Timers Including a Software Watchdog Timer

* Four Programmable Chip-Select Lines with Wait-State Generator Logic
* On-Chip Clock Generator with Output Signal
e System Control

—System Status and Control Logic

—Disable CPU Logic (M68000)

—Bus Arbitration Logic with Low-Interrupt Latency Support
—Hardware Watchdog for Monitoring Bus Activity
—Low-Power (Standby) Modes

—Freeze Control for Debugging

¢ Clock Control

—Adjustable CLKO Drive
—Three-state RCLK1 and TCLK1
—Disable BRG1

+ DRAM Refresh Controller
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External Device Termination

If desired, a transfer may be terminated by the device even before the BCR is decrement-
ed to zero. If DONE is asserted one setup time prior to the S5 falling edge (i.e., before or
with DTACK) during a device access, then the channel operation will be terminated fol-
lowing the operand transfer (see the DNS bit in the CSR). STR is cleared, and an interrupt
is generated if INTN is set. The BCR is also decremented, and the SAPR and/or DAPR
are incremented in the normal fashion. The use of DONE is not limited to external request
generation only; it may also be used to externally terminate an internally generated IDMA
transfer sequence.

Error Termination

When a fatal error occurs during an IDMA bus cycle, a bus error is used to abort the cycle
and terminate the channel operation. STR is cleared, either BED or BES is set, and an
error interrupt is generated if INTE is set.

3.1.5 IDMA Programming

Once the channel has been initialized with all parameters required for a transfer operation,
it is started by setting the start operation (STR) bit in the CMR. After the channel has been
started, any register that describes the current operation may be read but not modified
(SAPR/DAPR, FCR, or BCR).

Once STR has been set, the channel is active and either accepts operand transfer requests
in external mode or generates requests automatically in internal mode. When the first valid
external request is recognized, the IDMA arbitrates for the bus. The DREQ input is ignored
until STR is set.

STR is cleared automatically when the BCR reaches zero and the channel transfer is either
terminated by DONE or the IDMA cycle is terminated by a bus error.

Channel transfer operation may be suspended at any time by clearing STR. In response,
any operand transfer in progress will be completed, and the bus will be released. No further
bus cycles will be started while STR remains negated. During this time, the M68000 core
may access IDMA internal registers to determine channel status or to alter operation. When
STRis set again, if a transfer request is pending, the IDMA will arbitrate for the bus and con-
tinue normal operation.

Interrupt handling for the IDMA is configured globally through the interrupt pending register
(IPR), the IMR, and the interrupt in-service register (ISR). Within the CMR in the IDMA, two
bits are used to either mask or enable the presence of an interrupt reported in the CSR of
the IDMA. One bit is used for masking normal termination; the other bit is used for masking
error termination. When these interrupt mask bits in the CMR (INTN and INTE) are cleared
and the IDMA status changes, status bits are set in the CSR but not in the IPR. When either
INTN or INTE is set and the corresponding event occurs, the appropriate bit is set in the IPR,
and, if this bit is not masked, the interrupt controller will interrupt the M68000 core.
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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
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Figure 4-4. Multiplexed Mode on SCC1 Opens Additional
Configuration Possibilities

There are five serial channel physical interface combinations for the three SCCs (see Table
4-1).

Table 4-1. The Five Possible SCC Combinations

SCC 1 2 3 4 5

SCC1 NMSI MUX MUX MUX MUX
SCC2 NMSI NMSI MUX NMSI MUX
SCC3 NMSI NMSI NMSI MUX MUX

NOTE: MUX is defined as one of the following: IDL, GCI, or PCM highway.

The PCM highway interface is a flexible time-division multiplexed interface. It allows the

MC68302 to connect to popular time-slot interfaces such as T1 and CEPT as well as user-
defined time-slot interfaces.

The IDL and GCI (IOM-2) interfaces are used to connect to semiconductor devices that sup-
port the Integrated Services Digital Network (ISDN). IDL and GCI allow the MC68302 to
communicate over any of the 2B + D ISDN basic rate channels.
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4.5.11.5 UART Command Set
These commands are issued to the command register described in 4.3 Command Set.

STOP TRANSMIT Command

After a hardware or software reset and the enabling of the channel by writing the SCC
mode register, the channel is in the transmit enable mode and starts polling the first BD
in the table approximately every eight transmit clocks.

The channel STOP TRANSMIT command disables the transmission of characters on the
transmit channel. If this command is received by the UART controller during message
transmission, transmission of that message is aborted. The UART completes transmis-
sion of any data already transferred to the UART FIFO (up to three characters) and then
stops transmitting data. The TBD# is not advanced.

The UART transmitter will transmit a programmable number of break sequences and then
start to transmit idles. The number of break sequences (which may be zero) should be
written to the break count register (BRKCR) before this command is given to the UART
controller.

The STOP TRANSMIT command must be issued before the SCC mode register is used
to disable the transmitter if the transmitter will be reenabled at a later time.

RESTART TRANSMIT Command

The channel RESTART TRANSMIT command re-enables the transmission of characters
on the transmit channel. This command is expected by the UART in three situations: after
issuing a STOP TRANSMIT command, after issuing a STOP TRANSMIT and then dis-
abling the channel using the SCC mode register, or after transmitter errors (CTS lost). The
UART controller will resume transmission from the current transmitter BD number (TBD#)
in the channel's Tx BD table.

If the transmitter is being re-enabled, the RESTART TRANSMIT command must be used
and should be followed by the enabling of the transmitter in the SCC mode register.

ENTER HUNT MODE Command

After a hardware or software reset and the enabling of the channel by its SCC mode reg-
ister, the channel is in the receive enable mode and will use the first BD in the table.

The ENTER HUNT MODE command is used to force the UART controller to abort recep-
tion of the current message, generate an RX interrupt (if enabled) as the buffer is closed,
and enter the hunt mode. The UART controller will resume reception using the next BD
once an address character or a single idle character is received. In multidrop hunt mode,
the UART controller continually scans the input data stream for the address character.
While not in multidrop mode, the UART controller will wait for a single IDLE character. In
the UART mode, none of the data received in the FIFO is lost when ENTER HUNT MODE
command is issued; however, this command does reset the receive FIFO in other proto-
cols, e.g., HDLC.

If an enabled receiver has been disabled by clearing ENR in the SCC mode register, the
ENTER HUNT MODE command must be given to the channel before setting ENR again.
Reception will then begin with the next BD.
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4.5.11.6 UART Address Recognition

In multidrop systems, more than two stations may be present on a network, with each having
a specific address. Figure 4-18 shows two examples of such a configuration. Frames com-
prised of many characters may be broadcast, with the first character acting as a destination
address. To achieve this, the UART frame is extended by one bit, called the address bit, to
distinguish between an address character and the normal data characters. The UART can
be configured to operate in a multidrop environment in which two modes are supported:

Automatic Multidrop Mode—The IMP automatically checks the incoming address charac-
ter and accepts the data following it only if the address matches one of two 8-bit preset
values. In this mode, UM1-UMO = 11 in the UART mode register.

Nonautomatic Multidrop Mode—The IMP receives all characters. An address character is
always written to a new buffer (it may be followed by data characters in the same buffer).
In this mode, UM1-UMO = 01 in the UART mode register.

Each UART controller has two 8-bit address registers (UADDR1 and UADDR?2) for address
recognition. In the automatic mode, the incoming address is checked against the lower order
byte of the UART address registers. Upon an address match, the address match (M) bit in
the BD is set/cleared to indicate which address character was matched. The data following
it is written to the same data buffer.

NOTE

For 7-bit characters, the eighth bit (bit 7) in UADDR1 and
UADDR?2 should be zero.

T R T R T R T R R
+V
MASTER SLAVE 1 SLAVE 2 SLAVE 3
T R T R T R T R R
TWO 8-BIT ADDRESSES SCON REGISTER WIRED-OR MODE SELECT
UADDR1 CAN BE AUTOMATICALLY . ALLOWS MULTIPLE
UADDR? RECOGNIZED IN EITHER TRANSMIT PINS TO BE
CONFIGURATION. WOMS DIRECTLY CONNECTED.

Figure 4-18. Two Configurations of UART Multidrop Operation
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mand may be used when it is necessary to abort transmission and transmit an EOT con-
trol sequence. The EOT sequence should be the first buffer presented to the BISYNC
controller for transmission after re-enabling transmission.

The STOP TRANSMIT command must be issued before the SCC mode register is used
to disable the transmitter if the transmitter is to be re-enabled at a later time.

NOTE

The BISYNC controller will remain in the transparent or normal
mode after receiving the STOP TRANSMIT or RESTART
TRANSMIT commands.

RESTART TRANSMIT Command

The RESTART TRANSMIT command is used to begin or resume transmission from the
current Tx BD number (TBD#) in the channel's Tx BD table. When this command is re-
ceived by the channel, it will start polling the ready bit in this BD. This command is expect-
ed by the BISYNC controller after a STOP TRANSMIT command, after the STOP
TRANSMIT command and the disabling of the channel in its mode register, or after a
transmitter error (underrun or CTS lost) occurs.

If the transmitter is being re-enabled, the RESTART TRANSMIT command must be used
and should be followed by the enabling of the transmitter in the SCC mode register.

RESET BCS CALCULATION Command

The RESET BCS CALCULATION command resets the receive BCS accumulator imme-
diately. For example, it may be used to reset the BCS after recognizing a control charac-
ter, signifying that a new block is commencing (such as SOH).

ENTER HUNT MODE Command

After a hardware or software reset and the enabling of the channel in the SCC mode reg-
ister, the channel is in the receive enable mode and will use the first BD in the table.

The ENTER HUNT MODE command is used to force the BISYNC controller to abort re-
ception of the current block, generate an RX interrupt (if enabled) as the buffer is closed,
and enter the hunt mode. In hunt mode, the BISYNC controller continually scans the input
data stream for the SYN1-SYN2 sequence as programmed in the data synchronization
register. After receiving the command, the current receive buffer is closed, and the BCS
is reset. Message reception continues using the next BD.

If an enabled receiver has been disabled (by clearing ENR in the SCC mode register), the
ENTER HUNT MODE command must be given to the channel before setting ENR again.

4.5.13.5 BISYNC Control Character Recognition

The BISYNC controller can recognize special control characters. These characters are used
to “customize” the BISYNC protocol implemented by the BISYNC controller and may be
used to aid its operation in a DMA-oriented environment. Their main use is for receive buff-
ers longer than one byte. In single-byte buffers, each byte can easily be inspected, and con-
trol character recognition should be disabled.
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CR—BCS Error

BCS error (CR) is updated every time a byte is written into the buffer. The CR bit includes
the calculation for the current byte. By clearing the RBCS bit in the BISYNC mode register
within eight serial clocks, the user can exclude the current character from the message
BCS calculation. The data length field may be read to determine the current character's
position.

OV—Overrun
A receiver overrun occurred during message reception.

CD—<Carrier Detect Lost
The carrier detect signal was negated during message reception.

Data Length

The data length is the number of octets that the CP has written into this BD's data buffer,
including the BCS (if selected). In BISYNC mode, the data length should initially be set to
zero by the user and is incremented each time a received character is written to the data
buffer.

NOTE

The actual buffer size should be greater than or equal to the MR-
BLR.

Rx Buffer Pointer
The receive buffer pointer, which always points to the first location of the associated data
buffer, may be even or odd. The buffer may reside in either internal or external memory.

NOTE

For correct operation of the function codes, the upper 8 bits of
the pointer must be initialized to zero.

4.5.13.11 BISYNC Transmit Buffer Descriptor (Tx BD).

Data is presented to the CP for transmission on an SCC channel by arranging it in buffers
referenced by the channel's Tx BD table. The CP confirms transmission (or indicates error
conditions) using the BDs to inform the processor that the buffers have been serviced. The
Tx BD is shown in Figure 4-33.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OFFSET +0 R|X|W|I|L|TB|B|BR|TD|TR|—|—|—|—|UN|CT
OFFSET + 2 DATA LENGTH
OFFSET + 4
TX BUFFER POINTER (24-bits used, upper 8 bits must be 0)
OFFSET +6

Figure 4-33. BISYNC Transmit Buffer Descriptor

The first word of the Tx BD contains status and control bits. These bits are prepared by the
user before transmission and are set by the CP after the buffer has been transmitted.
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ler sets its corresponding bit in this register. Interrupts generated by this register may be
masked in the V.110 mask register.

The V.110 event register is a memory-mapped register that may be read at any time. A bit
is cleared by writing a one (writing a zero does not affect a bit's value). More than one bit
may be cleared at a time. All unmasked bits must be cleared before the CP will clear the
internal interrupt request signal. This register is cleared at reset.

7 6 5 4 3 2 1 0
|—|—|—|TXE|RXF|BSY|TX|—|

Bits 7-5, 0—Reserved for future use.

TXE—Tx Error
An error (underrun) occurred on the transmitter channel.

RXF—Receive Frame
A complete frame has been received on the V.110 channel.

BSY—Busy Condition

A data byte was received and discarded due to lack of buffers. The receiver will automat-
ically enter hunt mode.

TX —Tx Buffer
A buffer has been transmitted.This bit is set on the second to last bit of an 80-bit frame.

4.5.15.10 V.110 Mask Register

The SCC mask register (SCCM) is referred to as the V.110 mask register when the SCC is
operating as a V.110 controller. It is an 8-bit read-write register that has the same bit format
as the V.110 event register. If a bit in the V.110 mask register is a one, the corresponding
interrupt in the event register will be enabled. If the bit is zero, the corresponding interrupt in
the event register will be masked. This register is cleared upon reset.

4.5.16 Transparent Controller

The transparent controller allows transmission and reception of serial data over an SCC
without any modification to that data stream. Transparent mode provides a clear channel on
which no bit-level manipulation is performed by the SCC. Any protocol run over transparent
mode is performed in software. The job of an SCC in transparent mode is to function simply
as a high-speed serial-to-parallel and parallel-to-serial converter. This mode is also referred
to as totally transparent or promiscuous operation.

There are several basic applications for transparent mode. First, some data may need to be
moved serially but requires no protocol superimposed. An example of this is voice data. Sec-
ond, some board-level applications require a serial-to-parallel and parallel-to-serial conver-
sion. Often this conversion is performed to allow communication between chips on the same
board. The SCCs on the MC68302 can do this very efficiently with very little M68000 core
intervention. Third, some applications require the switching of data without interfering with
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Bits 11-6—Reserved for future use; should be written with zero.

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

4.5.16.8 Transparent Receive Buffer Descriptor (RxBD)

The CP reports information about the received data for each buffer using BD. The Rx BD is
shown in Figure 4-42. The CP closes the current buffer, generates a maskable interrupt, and
starts to receive data into the next buffer after one of the following events:

» Detecting an error
» Detecting a full receive buffer
* |ssuing the ENTER HUNT MODE command

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OFFSET +0 E|X|W|I|—|—|—|—|—|—|—|—|—|—|OV|CD
OFFSET + 2 DATA LENGTH
OFFSET + 4
RX BUFFER POINTER (24-bits used, upper 8 bits must be 0)
OFFSET +6

Figure 4-42. Transparent Receive Buffer Descriptor

The first word of the Rx BD contains control and status bits.

E—Empty

0 = The data buffer associated with this BD has been filled with received data, or data
reception has been aborted due to an error condition. The M68000 core is free to
examine or write to any fields of this BD.

1 = The data buffer associated with this BD is empty. This bit signifies that the BD and
its associated buffer are available to the CP. After it sets this bit, the M68000 core
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 BDs 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.
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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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ters. If DTACK is generated internally, then it is an output. It is an input when the IMP ac-
cesses an external device not within the range of the chip-select logic or when
programmed to be generated externally.

RMC/IOUT1—Read-Modify-Write Cycle Indication/Interrupt Output 1

This signal functions as RMC in normal operation. RMC is an output signal that is asserted
when a read-modify-write cycle is executed. It indicates that the cycle is indivisible.

When the M68000 core is disabled, this pin operates as IOUT1. IOUT2-IOUTO provide
the interrupt request output signals from the IMP interrupt controller to an external CPU
when the M68000 core is disabled.

IAC—Internal Access

This output indicates that the current bus cycle accesses an on-chip location. This in-
cludes the on-chip 4K byte block of internal RAM and registers (both real and reserved
locations), and the system configuration registers ($0FO—-$0FF). The above-mentioned
bus cycle may originate from the M68000 core, the IDMA, or an external bus master. Note
that, if the SDMA accesses the internal dual-port RAM, it does so without arbitration on
the M68000 bus; therefore, the IAC pin is not asserted in this case. The timing of IAC is
identical to that of the CS3-CSO0 pins.

IAC can be used to disable an external address/data buffer when the on-chip dual-port
RAM and registers are accessed, thus preventing bus contention. Such a buffer is option-
al and is only required in larger systems. An external address/data buffer with its output
enable (E) and direction control (dir) may be placed between the two bus segments as
shown in Figure 5-7. The IAC signal saves the propagation delay and logic required to OR
all the various system chip-select lines together to determine when to enable the external
buffers.

IMP OTHER MASTER/SLAVE OTHER MASTER/SLAVE
A A A
Y
- >
Y
IAC —> E BUFFERS DR |[«—— R/W
A
- >
/ A
\ Y \
RAM ROM OTHER SLAVE

Figure 5-7. External Address/Data Buffer
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If SCC1 is programmed not to support CTS1 (in the SCC1 mode register), then this pin
may be used as an external interrupt source. The current value of the CTS1 pin may be
read in the SCCS1 register. See 4.5.8.3 SCC Status Register (SCCs) for details.

RTS1/L1RQ/GCIDCL—Request to Send/Layer-1 Request/GCI Clock Out

This output is the NMSI1 RTS signal in NMSI mode, the IDL request signal in IDL mode,
or the GCI data clock output in GCI mode.

RTS1 is asserted when SCC1 (in NMSI mode) has data or pad (flags or syncs) to transmit.
In GCI mode this pin is used to output the GCI data clock.

BRG1—Baud Rate Generator 1

This output is always the baud rate generator clock of SCC1. (This pin used to be NC2.)
The BRG clock output on the BRG pins is 180 degrees out of phase with the internal BRG
clock output on the RCLK and TCLK pins. This statement applies to all BRG pins: BRG1,
BRG2, and BRG3. The BRG1 output can be disabled by setting bit 11 in the CKCR reg-
ister (see 3.9 Clock Control Register). When BRGL is disabled the pin is driven high.

5.14 NMSI2 PORT OR PORT A PINS
The NMSI2 port or port A pins are shown in Figure 5-11.

These eight pins can be used either as the NMSI2 port or as a general-purpose parallel I/O
port. Each one of these pins can be configured individually to be general-purpose 1/0O pins
or a dedicated function in NMSI2. When they are used as NMSI2 pins, they function exactly
as the NMSI1 pins in NMSI mode.

[<<—> RXD2 / PAD
<—> TXD2/PAL
[<<—> RCLK2/PA2
MCE8302 [ TCLK2/PA3
~<—> CTS2/PA4
[<«—> RTS2/PAS
<<—> CD2/PA6
[<<—> BRG2/SDS2/ PA7

Figure 5-11. NMSI2 Port or Port A Pins

The PA7 signal in dedicated mode becomes serial data strobe 2 (SDS2) in IDL and GCI
modes. In IDL/GCI modes, the SDS2-SDS1 outputs may be used to route the B1 and/or B2
channels to devices that do not support the IDL or GCI buses. This is configured in the SlI-
MODE and SIMASK registers. If SCC2 is in NMSI mode, this pin operates as BRG2, the out-
put of the SCC2 baud rate generator, unless SDS2 is enabled to be asserted during the B1
or B2 channels of ISDN (bits SDC2-SDC1 of SIMODE). SDS2/BRG2 may be temporarily
disabled by configuring it as a general-purpose output pin. The input buffers have Schmitt
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S0 s1 s2 S3 sS4 S5 S6 s7 S0
w /N N S
A23-A1
(INPUT)

- <111 "l
AS
(INPUT) - / < (113
— o>

IAC
(OUTPUT)

ubs
LDS
(INPUT)

RIW \L
(INPUT) |
D0-D15 J

\

(INPUT)

\17\

®
Y
A
®

| 123

121
DTACK
(OUTPUT)

A

Galisll:

Figure 6-12. External Master Internal Synchronous Write Cycle Timing Diagram
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6.12 AC ELECTRICAL SPECIFICATIONS—INTERNAL MASTER
INTERNAL READ/WRITE CYCLES (see Figure 6-13)

16.67 MHz 20 MHz 25 MHz
Num. Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit
140 Clock High to IAC High tcHIAH — 40 — 35 — 27 ns
141 Clock Low to IAC Low tcLiAL — 40 — 35 — 27 ns
142 Clock High to DTACK Low teHDTL — 45 — 40 — 30 ns
143 | Clock Low to DTACK High teeoth | — | 40 | — | 35 | — | 27 ns
144 Clock High to Data-Out Valid tcupov | — 30 — 25 — 20 ns
145 | AS High to Data-Out Hold Time tasipon | O — 0 — 0 — ns
) s1 s2 S3 S4 S5 S6 Y S0

e N /N NN

A23-Al
(OUTPUT)

AS
(OUTPUT) / \

IAC
(OUTPUT)

ups
(OUTPLBTS) _// \ /
(OUTS[IJ\?) jLJ

D15-D0

(OUTPUT) % /
<

e

< 145

T

DTACK
(OUTPUT)

Figure 6-13. Internal Master Internal Read/Write Cycle Timing Diagram
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6.20 AC ELECTRICAL SPECIFICATIONS—GCI TIMING

GCI supports the NORMAL mode and the GCI channel 0 (GCNO) in MUX mode. Normal
mode uses 512 kHz clock rate (256K bit rate). MUX mode uses 256 x n - 3088 kbs (clock
rate is data rate x 2). The ratio CLKO/L1CLK must be greater than 2.5/1 (see Figure 6-21).

16.67 MHz 20 MHz 25 MHz
Num. Characteristic Min | Max | Min | Max | Min | Max | Unit
L1CLK GCI Clock Frequency (Normal Mode) (see
Note 1) quency ( ) ( — | s12| — | 512| — | 512 | KkHz
280 | L1CLK Clock Period Normal Mode (see Note 1) 1800 | 2100 | 1800 | 2100 | 1800 | 2100 | ns
281 | L1CLK Width Low/High Normal Mode 840 | 1450 | 840 | 1450 | 840 | 1450 | ns
282 | L1CLK Rise/Fall Time Normal Mode (see Note 4) — — — — — — ns
INlCLT)(GCI Clock) Frequency (MUX Mode) (see — leses| — l6.668! — |6.668| MHz
ote : : :
280 | L1CLK Clock Period MUX Mode (see Note 1) 150 | — 150 | — 150 — ns
281 | L1CLK Width Low MUX Mode 55| — 55| — 55 | — ns
281A | L1CLK Width High MUX Mode (see Note 5) P+10| — |P+10| — |P+10| — ns
282 | L1CLK Rise/Fall Time MUX Mode (see Note 4) — — — — — — ns
283 | L1SY1 Sync Setup Time to L1CLK Falling Edge 30| — 25| — 20 — ns
284 | L1SY1 Sync Hold Time from L1CLK Falling Edge 50 | — 42 | — 34 — ns
285 INjé'{glg)Active Delay (from L1CLK Rising Edge) (see o | 100 0 85 0 70 ns
286 h%‘{é([z))Active Delay (from L1SY1 Rising Edge) (see ol 100 0 85 0 70 | ns
287 | L1RxD Setup Time to L1CLK Rising Edge 20| — 17 | — 14 — ns
288 | L1RxD Hold Time from L1CLK Rising Edge 50 | — 42 | — 34 — ns
ogg | Time Between Successive L1SY1in Normal| 64 | — 64 | — 64 — |L1CLK
SCIT Mode| 192 | — | 192 | — 192 — |L1CLK
SDS1-SDS2 Active Delay from L1CLK Rising Edge
290 (see Note 3) 10 90 10 75 7 60 | ns
SDS1-SDS2 Active Delay from L1SY1 Rising Edge
291 | 5ea Note 3) y 9=d9® 10| 90| 10| 75| 7| 60| ns
292 E(?gsel—SDSZ Inactive Delay from L1CLK Falling 10 90 10 75 7 60 ns
293 | GCIDCL (GCI Data Clock) Active Delay 0 50 0 42 0 34 ns
NOTES:

1.The ratio CLKO/L1CLK must be greater than 2.5/1.

2. Condition C|_= 150 pF. L1TD becomes valid after the L1CLK rising edge or L1SY1, whichever is later.
3.SDS1-SDS2 become valid after the L1CLK rising edge or L1SY1, whichever is later.

4.Schmitt trigger used on input buffer.

5.Where P = 1/CLKO. Thus, for a 16.67-MHz CLKO rate, P = 60 ns.
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CONNECTIONS MADE

TO ADS302 BOARD LA MC68195 ) LTM )
RXD1A5 < _———— 6 RXD1 TEST 17 1 ng 16 |5
TXD1 A6 [ >—— 30 TXDL RDATAL *+2 TXDAH @ 6
RCLK1 A7  >——————— 36RCLKI S = A omsw 7l RXDA 5
XENL 27 - @
O
TCLK1 A8 38 TCLK1 XDATAL 25 HSK1 {135 e TXDA- =
ETp=— : ®
CTS1A9 8 CTS1 GPI126 1_ HSKIA 3
O -
RTS1A10 40 RTSL HSKL 29 RDATA? | , o RFI 2
CD1A11 Cﬁ 9 CD1 RDATAL 28 -7 1
5y HSK2 |, o
RxD285 < —— 5—— 5 RXD2 +é° — 100 FEMALE
0288 [D>—2K< 1 4 1002 10K s 4 n __1___ = APPLETALK
RCLK2B7 > 3 RCLK2 XEN2 23 1 1T T
TCLK2 B8 > 1 TCLK2 XDATA2 22 -7 - RXDB+
cTs289 <} 44 CTS2 GPI218 [— RFI 8
i — —7
RTS2B10 [ 4 RTS2 HSK2 20 Tasv TXDB+ @ NC .
o2l < — 41 202 RDATA2 19 .
4 co2 xoaat o f o ! o RXDB-( 5
— +
pa7BL2 [D>——| 33 LPBKI XENL o f 2 OF 140- 0B |4
PA8C5 [ D>—— 34 LPBK2 261530 RFI 3
PA9C6 [ D>——— 31 BYPL XDATA? HSKIB~— ('reI 2
——> 7! 100+ L
PAL0C7 [D———— 32 BYP2 XEN2 o | 6 oF 110-
PA11C8 [>—— 30 CKENL 100 FEMALE
NC—] 9.12,13,16 APPLETALK
10K +5V PORT 2
16 RESET GND, Vg, MODE
15UF 45V 584
- W 14CLK f———> T
-\ 10K —
10K 35 CHENL 12 XTALO
15pF
37 CHEN2 i —
VecALs 10,15,2143 Vee 15pF
VecB16 11XTALL GO
2.304 MHz L "\’\’I‘/\/“
GND AL 2,7,13,24 GND = =T 150pF
GND Bl -
Figure D-32. Local Talk Adaptor Board
MC|6 02 USER’ MAH\UAIP D-71
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