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Nonmultiplexed Serial Interface (NMSI) Implementing Standard Modem Signals
—SCP for Synchronous Communication
—Two Serial Management Controllers (SMCs) To Support IDL and GCI Auxiliary 

Channels 

 

1.3 MC68302 SYSTEM ARCHITECTURE

 

Most general-purpose microprocessor-based systems use an architecture that interfaces all
peripheral devices directly onto a single microprocessor bus (see Figure 1-2).

 

Figure 1-2.  General-Purpose Microprocessor System Design

 

The MC68302 microprocessor architecture is shown in Figure 1-3. In this architecture, the
peripheral devices are isolated from the system bus through a dual-port memory. Various
parameters and counters and all memory buffer descriptor tables reside in the dual-port
RAM. The receive and transmit data buffers may be located in the on-chip RAM or in the off-
chip system RAM. Six DMA channels are dedicated to the six serial ports (receive and trans-
mit for each of the three SCC channels). If data for an SCC channel is programmed to be
located in the external RAM, the CP will program the corresponding DMA channel for the
required accesses, bypassing the dual-port RAM. If data resides in the dual-port RAM, then
the CP accesses the RAM with one clock cycle and no arbitration delays.
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Figure 2-1. M68000 Programming Model

 

The supervisor's programming model includes supplementary registers, including the su-
pervisor stack pointer (SSP) and the status register (SR) as shown in Figure 2-2. The SR
contains the interrupt mask (eight levels available) as well as the following condition codes:
overflow (V), zero (Z), negative (N), carry (C), and extend (X). Additional status bits indicate
that the processor is in trace (T) mode and/or in a supervisor (S) state.

 

A1

A0

A2

A3

A4

A5

A6

A7
(USP)

D0

D1

D2

D3

D4

D5

D6

D7

CCR

PC

USER STACK
POINTER

PROGRAM
COUNTER

CONDITION 
CODE
REGISTER

A7'
(SSP)

SR

SUPERVISOR 
STACK
POINTER

STATUS
REGISTER

DATA
REGISTERS

ADDRESS
REGISTERS

USER
MODE

SUPERVISOR
MODE

31 0

CCR

0

15

15

031

0

0

0

7

31

31

8 7

16 15

31 016 15 8 7

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



 

System Integration Block (SIB)

  

MC68302 USER’S MANUAL

 

3-7

 

The DAPR contains 24 (A23–A0) address bits of the destination operand used by the IDMA
to access memory or memory-mapped peripheral controller registers. During the IDMA write
cycle, the address on the master address bus is driven from this register. The DAPR may
be programmed by the DAPI bit to be incremented or remain constant after each operand
transfer.

The register is incremented using unsigned arithmetic and will roll over if overflow occurs.
For example, if a register contains $00FFFFFF and is incremented by one, it will roll over to
$00000000. This register can be incremented by one or two depending on the DSIZE bit and
the starting address. 

 

3.1.2.4 Function Code Register (FCR)

 

The FCR is an 8-bit register. 

The SFC and the DFC bits define the source and destination function code values that are
output by the IDMA and the appropriate address registers during an IDMA bus cycle. The
address space on the function code lines may be used by an external memory management
unit (MMU) or other memory-protection device to translate the IDMA logical addresses to
proper physical addresses. The function code value programmed into the FCR is placed on
pins FC2–FC0 during a bus cycle to further qualify the address bus value.

 

NOTE

 

This register is undefined following power-on reset. The user
should always initialize it and should not use the function code
value “111” in this register.

 

3.1.2.5 Byte Count Register (BCR)

 

This 16-bit register specifies the amount of data to be transferred by the IDMA; up to 64K
bytes (BCR = 0) is permitted. This register is decremented once for each byte transferred
successfully. BCR may be even or odd as desired. DMA activity will terminate as soon as
this register reaches zero. Thus, an odd number of bytes may be transferred in a 16-bit op-
erand scenario.

 

3.1.2.6 Channel Status Register (CSR)

 

The CSR is an 8-bit register used to report events recognized by the IDMA controller. On
recognition of an event, the IDMA sets its corresponding bit in the CSR (regardless of the
INTE and INTN bits in the CMR). The CSR is a memory-mapped register which may be read
at any time. A bit is cleared by writing a one and is left unchanged by writing a zero. More
than one bit may be cleared at a time, and the register is cleared at reset. 

Bits 7–4—These bits are reserved for future use.

 

7 6 4 3 2   0

1 DFC 1 SFC

7 4 3 2  1 0

RESERVED DNS BES BED DONE
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Figure 4-11. SCC Block Diagram

 

4.5.1 SCC Features
Each SCC channel has the following features: 

• HDLC/SDLC, BISYNC, DDCMP, UART, Transparent, or V.110 Protocols 

• Programmable Baud Rate Generator Driven by Main Clock or an External Clock 

• Data Clocked by the Baud Rate Generator or Directly by an External Pin 

• Supports Modem Signals (RXD, TXD, RCLK, TCLK, RTS, CTS, and CD) 

• Full-Duplex Operation 

• Echo Mode 

• Local Loopback Mode 

• Baud Rate Generator Outputs Available Externally 

4.5.2 SCC Configuration Register (SCON) 
Each SCC controller has a configuration register that controls its operation and selects its
clock source and baud rate. Figure 4-12 shows one of the three SCC baud rate generators.
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CR—Rx CRC Error 
This frame contains a CRC error.

OV—Overrun 
A receiver overrun occurred during frame reception.

CD—Carrier Detect Lost 
The carrier detect signal was negated during frame reception. This bit is valid only when
working in NMSI mode.

Data Length 
The data length is the number of octets written to this BD's data buffer by the HDLC con-
troller. It is written by the CP once as the BD is closed. 
When this BD is the last BD in the frame (L = 1), the data length contains the total number
of frame octets (including any previous linked receive data buffers and two or four bytes
for the CRC) in the frame. This behavior is useful for determining the total number of oc-
tets received, even if MFLR was exceeded.

NOTE

The actual amount of memory allocated for this buffer should be
even and greater than or equal to the contents of maximum re-
ceive buffer length register (MRBLR).

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

NOTE

The Rx buffer pointer must be even, and the upper 8 bits must
of the pointer must be zero for the function codes to operate cor-
rectly.

4.5.12.11 HDLC Transmit Buffer Descriptor (Tx BD) 
Data is presented to the HDLC controller for transmission on an SCC channel by arranging
it in buffers referenced by the channel's Tx BD table. The HDLC controller confirms trans-
mission (or indicates error conditions) using the BDs to inform the M68000 core that the buff-
ers have been serviced. The Tx BD is shown in Figure 4-28. 

Figure 4-28. HDLC Transmit Buffer Descriptor

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OFFSET + 0  R  X  W  I L TC — — — — — — — — UN CT

OFFSET + 2

 DATA LENGTHTX BUFFER POINTER (24-bits used, upper 8 bits must be 0)OFFSET + 4

OFFSET + 6
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nized by the BISYNC channel and to generate interrupts. On recognition of an event, the
BISYNC controller sets the corresponding bit in the BISYNC event register. Interrupts gen-
erated by this register may be masked in the BISYNC mask register.

The BISYNC 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 negate the
internal interrupt request signal. This register is cleared at reset.

CTS—Clear-To-Send Status Changed
A change in the status of the serial line was detected on the BISYNC channel. The SCC
status register may be read to determine the current status.

CD—Carrier Detect Status Changed
A change in the status of the serial line was detected on the BISYNC channel. The SCC
status register may be read to determine the current status.

Bit 5—Reserved for future use.

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

RCH—Receive Character
A character has been received and written to the buffer.

BSY—Busy Condition
A character was received and discarded due to lack of buffers. The receiver will resume
reception after an ENTER HUNT MODE command.

TX—Tx Buffer
A buffer has been transmitted. This bit is set on the second to last bit of BCC or data.

RX—Rx Buffer
A complete buffer has been received on the BISYNC channel. 

4.5.13.13 BISYNC Mask Register 
The SCC mask register (SCCM) is referred to as the BISYNC mask register when the SCC
is operating as a BISYNC controller. It is an 8-bit read-write register that has the same bit
format as the BISYNC event register. If a bit in the BISYNC mask register is a one, the cor-
responding 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.

7 6 5 4 3 2 1 0

CTS CD — TXE RCH BSY TX RX
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FRZ—Freeze Activity 
The FRZ pin is used to freeze the activity of selected peripherals. This is useful for system
debugging purposes. Refer to 3.8 System Control

 

 

 

for more details on which peripherals
are affected. FRZ should be continuously negated during total system reset. 

 

5.5 ADDRESS BUS PINS (A23–A1)

 

The address bus pins are shown in Figure 5-4.

 

Figure 5-4. Address Bus Pins

 

A23—A1 form a 24-bit address bus when combined with UDS/A0. The address bus is a bi-
directional, three-state bus capable of addressing 16M bytes of data (including the IMP in-
ternal address space). It provides the address for bus operation during all cycles except
CPU space cycles. In CPU space cycles, the CPU reads a peripheral device vector number.

These lines are outputs when the IMP (M68000 core, SDMA or IDMA) is the bus master and
are inputs otherwise. 

 

5.6 DATA BUS PINS (D15—D0) 

 

The data bus pins are shown in Figure 5-5.

 

Figure 5-5.  Data Bus Pins

 

This 16-bit, bidirectional, three-state bus is the general-purpose data path. It can transmit
and accept data in either word or byte lengths. For all 16-bit IMP accesses, byte 0, the high-
order byte of a word, is available on D15–D8, conforming to the standard M68000 format.

  

MC68302 A23–A1

  

MC68302 A23–A1
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These eight pins can be used either as NMSI1 in nonmultiplexed serial interface (NMSI)
mode or as an ISDN physical layer interface in IDL, GCI, and PCM highway modes. The in-
put buffers have Schmitt triggers.

Table 5-7 shows the functionality of each pin in NMSI, GCI, IDL, and PCM highway modes.

NOTES:
1. In IDL and GCI mode, SDS2 is output on the PA7 pin.
2. CD1 may be used as an external sync in NMSI mode.
3. RTS is the RTS1, RTS2, or RTS3 pin according to which SCCs are connected to the PCM highway.

RXD1/L1RXD—Receive Data/Layer-1 Receive Data
This input is used as the NMSI1 receive data in NMSI mode and as the receive data input
in IDL, GCI, and PCM modes.

TXD1/L1TXD—Transmit Data/Layer-1 Transmit Data
This output is used as NMSI1 transmit data in NMSI mode and as the transmit data output
in IDL, GCI, and PCM modes. TXD1 may be configured as an open-drain output in NMSI
mode. L1TXD in IDL and PCM mode is a three-state output. In GCI mode, it is an open-
drain output.

RCLK1/L1CLK—Receive Clock/Layer-1 Clock
This pin is used as an NMSI1 bidirectional receive clock in NMSI mode or as an input clock
in IDL, GCI, and PCM modes. In NMSI mode, this signal is an input when SCC1 is working
with an external clock and is an output when SCC1 is working with its baud rate generator.
The RCLK1 output can be three-stated by setting bit 12 in the CKCR register (see 3.9
Clock Control Register). 

TCLK1/L1SY0/SDS1—Transmit Clock/PCM Sync/Serial Data Strobe 1 
This pin is used as an NMSI1 bidirectional transmit clock in NMSI mode, as a sync signal
in PCM mode, or as the SDS1 output in IDL/GCI modes. In NMSI mode, this signal is an
input when SCC1 is working with an external clock and is an output when SCC1 is working
with its baud rate generator. The TCLK1 output can be three-stated by setting bit 13 in the
CKCR register (see 3.9 Clock Control Register).

Table 5-7. Mode Pin Functions

Signal Name NMSI1 GCI IDL PCM

RXD1/L1RXD I RXD1 I L1RXD I L1RXD I L1RXD

TXD1/L1TXD O TXD1 O L1TXD O L1TXD O L1TXD

RCLK1/L1CLK I/O RCLK1 I L1CLK I L1CLK I L1CLK

TCLK1/L1SY0 I/O TCLK1 O SDS1 O SDS1 I L1SY0

CD1/L1SY1 I CD1 I L1SYNC I L1SYNC I L1SY1

CTS1/L1GR I CTS1 I L1GR I L1GR

RTS1/L1RQ O RTS1 O GCIDCL O L1RQ O RTS

BRG1 O BRG1 O BRG1 O BRG1 O BRG1
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as the NMSI1 pins (see the previous description). The input buffers have Schmitt triggers.
TCLK3 acts as the SCC3 baud rate generator output if SCC3 is in one of the multiplexed
modes.

• RXD3/PA8 

• TXD3/PA9 

• RCLK3/PA10 

• TCLK3/PA11

SPRXD/CTS3—SCP Receive Serial Data/NMSI3 Clear-to-Send Pin
This signal functions as the SCP receive data input or may be used as the NMSI3 CTS
input pin.

SPTXD/RTS3—SCP Transmit Serial Data/NMSI3 Request-to-Send Pin
This output is the SCP transmit data output or may be used as the NMSI3 RTS pin.

SPCLK/CD3—SCP Clock/NMSI3 CD Pin
This bidirectional signal is used as the SCP clock output or the NMSI3 CD3 input pin.

PA12/BRG3
This pin functions as bit 12 of port A or may be used as the SCC3 baud rate generator
output clock when SCC3 is operating in NMSI mode.

5.16 IDMA OR PORT A PINS

The IDMA or port A pins are shown in Figure 5-13.

Figure 5-13.  IDMA or Port A Pins

Each of these three pins can be used either as dedicated pins for the IDMA signals or as
general-purpose parallel I/O port A pins. Note that even if one or more of the IDMA pins are
used as general-purpose I/O pins, the IDMA can still be used. For example, if DONE is not
needed by the IDMA, it can be configured as a general-purpose I/O pin. If the IDMA is used
for memory-to-memory transfers only, then all three pins can be used as general-purpose 
I/O pins. The input buffer of DACK has a Schmitt trigger.

  

DREQ / PA13

DACK / PA14

DONE / PA15

MC68302
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6.4 POWER DISSIPATION

 

NOTES:
1.Values measured with maximum loading of 130 pF on all output pins. Typical means 5.0 V at 25

 

°

 

C. Maximum 
means guaranteed maximum over maximum temperature (85

 

°C) and voltage (5.5 V). 
2.The IMP is tested with the M68000 core executing, all three baud rate generators enabled and clocking at a rate of 

64 kHz, and the two general-purpose timers running with a prescaler of 256. Power measurements are not 
significantly impacted by baud rate generators or timers until their clocking frequency becomes a much more 
sizable fraction of the system frequency than in these test conditions.

3.The M68000 core will not operate at 4 MHz. This is only for low power mode.

Characteristic Symbol Typ Max Unit

Power Dissipation at 25 MHz- Rev C.8µ (see Notes 1 & 2) PD 85 130 mA

Power Dissipation at 25 MHz -Rev C.65µ (see Notes 1 & 2) PD 65 90 mA

Power Dissipation at 20 MHz-Rev C.8µ (see Notes 1 & 2) PD 65 100 mA

Power Dissipation at 20 MHz-Rev C.65µ (see Notes 1 & 2) PD 50 80 mA

Power Dissipation at 16.67 MHz-Rev C.8µ (see Notes 1 & 2) PD 54 85 mA

Power Dissipation at 16.67 MHz-Rev C.65µ (see Notes 1 & 2) PD 44 70 mA

Power Dissipation at 4 MHz-Rev C.8µ (see Notes 1,2 & 3) PD 40 - mA

Power Dissipation at 4 MHz-Rev C.65µ (see Notes 1, 2 & 3) PD 27 - mA

Power Dissipation at 3.3V 20 MHz-Rev C.65µ (see Note 2) PD 30 60 mA

Power Dissipation at 3.3V 16.67 MHz-Rev C.65µ (see Note 2) PD 25 50 mA
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A nibble register write is made by writing one byte with the following format:

A byte register read is made by writing two bytes with the following format:

Data read from the register will be received during the second transaction.

A nibble register read is made by writing one byte with the following format:

Data read from the register will be received during the second transaction.

NOTE

The SCP_EN signal must be asserted prior to each SCP trans-
action and negated after completion.

D.6.13 Additional IMP To S/T Chip Connections
In addition to the IDL bus and the SCP bus, two discrete signals connect the MC145475 S/
T chip to the MC68302 (see Figure D-17).

IRQ —The active-low signal sends an interrupt request from the MC145475 to the
MC68302 core. This is an active-low signal that is asserted when one or more of the fol-
lowing events occurs:

— Change in the received information state (INFO n) of the S/T receiver.
— Multiframe reception. 

D-channel collision.
Each event can be masked and/or cleared by a write/read operation on the corresponding
register. The IRQ signal can be connected to the IRQ1 pin of the MC68302 to generate a
level 1 interrupt.

RESET—This active-low signal initializes the MC145475, forces all internal state ma-
chines to the initial state, and forces all internal nibble and byte registers (except BR4 and

7  0

0 A2 A1 A0 D3 D2 D1 D0
A3–A0 Address Register

D3–D0 Data Register

 1 1 1 1 A3 A2 A1 A0 A3–A0 Address Register

 X X X X X X X X X–Don't Care

7  0

1 A2 A1 A0 X X X X
A2–A0 Address Register

X– Don't Care
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Figure D-22. Multiplexed Modes Example

PCM highway is any time-division multiplexed serial interface (i.e., data is transferred over
time slots). The most common examples of a PCM highway (serial bus) are a T1 line or a
CEPT line; however, there are many other possible PCM highway configurations. T1 has 24
8-bit channels and is clocked at 1.544 MHz. CEPT has 32 8-bit channels and is clocked at
2.048 MHz. In both cases, the actual rate of an 8-bit channel is 64 kbps. If more data
throughput is needed, multiple 8-bit time slots can be grouped together for faster data trans-
fer. You may wish to choose PCM highway, even if you only have one SCC using the inter-
face (and therefore one long time slot) as will be shown. 

 The following examples illustrate how the different types of interfaces can be combined.

Example 1.   If you need multiple transparent channels on separate physical interfaces, then
all of them can be NMSI or all but one as NMSI. Thus, you can choose from the following
four combinations:

1. NMSI1, NMSI2, and NMSI3

2. PCM, NMSI2, and NMSI3

3. IDL, NMSI2, and NMSI3

4. GCI, NMSI2, and NMSI3

MUX

MUX

SERIAL CHANNELS 
PHYSICAL I/F

M
SC

3 
= 

0

MSC3 = 1

M
SC

2 
= 

0

SCC1

BRG

SCC3

BRG

SCC2

BRG

BRG1

TCLK2
OR BRG2

TCLK3
OR BRG3

MC68302

NMSI2 PINS OR 
P I/O IF MUX
IS CHOSEN

NMSI3 PINS OR 
P I/O IF MUX
IS CHOSEN

LAYER 1 PINS.  
MUX = (IDL, GCI, 
OR PCM)

MSC2 = 1
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D.9.1 Overview of the Board
The board interfaces two of the MC68302 SCCs to the AppleTalk LAN. SCC1 and SCC2 are
used for this example, but any of the three SCCs could have been originally chosen for use
with the board. The MC68195 LA provides the FM0 encoding/decoding and digital phase-
locked loop functionality. It also provides a direct interface to the MC68302 and the line driv-
er/receiver chips, as shown. The LA input clock is required to be 10x the desired data rate.
Thus, for AppleTallk, a 2.304-MHz crystal was used.

The physical portion of the board was modeled after the Macintosh  Plus serial interface.
Thus, the RS-422 driver/receiver function was implemented with the 26LS32 receiver and
26LS30 line driver. The connectors used were the standard mini-DlN 8, which is the same
as those used in the Macintosh. The connections to this connector followed the Macintosh
Plus serial interface diagram, except that HSKo (pin 1) was simply pulled high through a 100
Ω resistor. This does not inhibit LocalTalk functionality.

D.9.2 Important Side Notes
The reset circuit chosen was a simple RC delay. Normally, the reset function would be part
of the system reset circuitry, but this function was not available through the original connec-
tor on the ADS302 board, so it was built on the LA board. The LA has an internal Schmitt
trigger on the reset input to facilitate this configuration.

Note that there is a pullup on the SCC2 RTS2 pin because SCC2 on the MC68302, unlike
SCC1, has its pins multiplexed with parallel l/O pins. These pins default to the input state
upon reset. If this pullup is omitted, the RTS2 pin might be low between the moment of reset
and the moment at which the software configures this pin to the RTS2 function (i.e., writing
the PACNT register). During this window of time, a low value on RTS2 would cause the LA
to illegally transfer out onto the LocalTalk network. The pullup safely avoids this problem. A
pullup is not needed on the MC68302 RTS1 or RTS3 since they reset to the inactive (high)
state.

Five parallel l/O signals (PA7-PA11) are used to configure the LA into various loopback, by-
pass, or clock enable modes, making it easy for the MC68302 to put the LA into various
modes for testing. In a final implementation, some of these signals could be pulled directly
high or low. As previously described, these signals float until initialized in software by the
MC68302; however, since these briefly floating inputs do not cause a problem in this sys-
tem, pullups and pulldowns were not added.

The channel enable signals (CHEN) were pulled continuously high in this application since
there was no need to disable LA operation. In a final system, these could be easily connect-
ed to MC68302 I/O pins as needed.

.The general-purpose inputs (GPI) were simply pulled high fort his example. They could
have been used to support asynchronous operation over the mini-DlN 8 connector, if de-
sired.

_________
AppleTalk is a registered trademark of Apple Computer, Inc.
Macintosh is a trademark of Apple Computer, Inc.
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DRB, DRA—D Channel Route in IDL/GCI Mode or CH-1 Route in PCM Mode
00 = Channel not supported.
01 = Route channel to SCC1.
10 = Route channel to SCC2 (if MSC2 is cleared).
11 = Route channel to SCC3 (if MSC3 is cleared).

MSC3—SCC3 Connection
0 = SCC3 is connected to the multiplexed serial interface.
1 = SCC3 is not connected to the multiplexed serial interface.

MSC2—SCC2 Connection
0 = SCC2 is connected to the multiplexed serial interface.
1 = SCC2 is not connected to the multiplexed serial interface.

MS1, MS0—Mode Supported
00 = NMSI mode.
01 = PCM mode.
10 = IDL mode.
11 = GCI interface.

E.2.1.1.3 Serial Interface Mask Register (SIMASK). This 16-bit register is located at off-
set $8B2. The SIMASK register is used to configure which bits on the B1 and B2 channels
are used in the GCI and IDL modes. Bit 0 of SIMASK is the first bit transmitted and received
on B1.

E.2.1.2 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 UART functions have been given for those
parameters and bits that are protocol specific.

E.2.1.2.1 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.

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.

15 8 7 0

B2 B1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

WOMS EXTC RCS TCS CD10 CD9 CD8 CD7 CD6 CD5 CD4 CD3 CD2 CD1 CD0 DIV4
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X—External Buffer
0 = The data buffer associated with this BD is in internal dual port RAM.
1 = The data buffer associated with this BD is in external memory.

W—Wrap (final BD in table)
0 = This is not the last BD in the transmit BD table.
1 = This is the last BD in the transmit BD table.

I—Interrupt
0 = The TXB bit in the event register is not set when this buffer is closed.
1 = The TXB bit in the event register is set if this buffer closed without an error. If an 

error occurred, then TXE is set.

CR—Clear-to-Send Report
0 = The buffer following this buffer, if ready, will be transmitted with no delay; less pre-

cise CT bit reporting.
1 = Normal CTS lost (CT bit) error reporting, and two bits of idle occur between back-

to-back buffers.

A—Address
0 = This buffer contains data only.
1 = This buffer contains address character(s) only.

P—Preamble
0 = No preamble sequence is sent.
1 = The UART sends a preamble sequence (set of 9 to 13 bits) before sending the da-

ta.

Bits 8–1—Reserved for future use

CT—CTS Lost
0 = No CTS or L1GR lost was detected during frame transmission.
1 = CTS in NMSI mode or L1GR in IDL/GCI mode was lost during frame transmission.

E.2.1.5.2 Transmit Buffer Data Length. This 16-bit value is written by the user to indicate
the number of octets to be transmitted from the data butter.

E2.1.5.3 Transmit Buffer Pointer. This 32-bit value is written by the user to indicate the
address of the first byte of data in the data buffer.

E.2.2 Programming the SCC for UART
This section gives a generic algorithm for programming an SCC to handle UART. The algo-
rithm is intended to show what must be done and in what order to initialize the SCC and pre-
pare the SCC for transmission and reception. The algorithm is not specific and assumes that
the lMP and other on-chip peripherals have been initialized as required by the system hard-
ware (timers, chip selects, etc.).
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OPCODE—Command Opcode
00 = STOP TRANSMIT Command.
01 = RESTART TRANSMIT Command.
10 = ENTER HUNT MODE Command.
11 = Reset receiver BCS generator (used only in BISYNC mode).

Bit 3—Reserved (should be set to zero by the user when the command register is written)

CH. NUM.—Channel Number
00 = SCC1.
01 = SCC2.
10 = SCC3.
11 = Reserved.

FLG—Command Semaphore Flag (set by the user and cleared by the CP upon command
completion)

0 = CP is ready to receive a new command (should be checked before issuing next 
command to the CP).

1 = Command register contains a command to be executed or one that is currently be-
ing executed.

E.3.1.1.2 Serial Interface Mode Register (SIMODE). This 16-bit register is located at off-
set $8B4. The SIMODE register is used to configure the serial interface operation.

SETZ—Set L1TXD to Zero (valid only for the GCI interface)
0 = Normal Operation
1 = L1TXD output set to a logic zero (used in GCI activation)

SYNC/SCIT—SYNC Mode/SClT Select Support
0 = One pulse wide prior to the 8-bit data.
1 = N pulses wide and envelopes the N-bit data.

SDIAG1, SDIAG0—Serial Interface Diagnostic Mode
00 = Normal operation.
01 = Automatic Echo.
10 = Internal loopback.
11 = Loopback Control.

15 14 13 12 11 10 9 8

SETZ SYNC/SCIT SDIAG1 SDIAG0 SDC2 SDC1 B2RB B2RA

7 6 5 4 3 2 1 0

B1RB B1RA DRB DRA MSC3 MSC2 MS1 MS0
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V.110 Rate Adaption 4-117
Data Types 2-3
DDCMP

Asynchronous DDCMP Mode 4-46
Carrier Detect Lost 4-109
Clear-To-Send Lost 4-109
CRC Error 4-109
DDCMP Address Recognition 4-108
DDCMP Event Register 4-112, 4-115, 4-

116
DDCMP Frames 4-102
DDCMP Mask Register 4-117
DDCMP Memory Map 4-105
DDCMP Mode Register 4-110
DDLE 4-108
DENQ 4-108
DSOH 4-108
DSR 4-105
DSYN1 4-107
FIFO 4-108
Framing Error 4-109
Overrun Error 4-109
Parity Error 4-110
RTS 4-111
Rx BD 4-111
SCCE 4-116
SCCM 4-117
SYN1-SYN2 4-110
Transmitter Underrun 4-108
Tx BD 4-114

DDCMP Controller 4-102
Disable CPU 5-6

AVEC 3-55
BCLR 3-55
BG 3-54
BR 3-54
CS0 3-55
DTACK 3-55
EMWS 3-55
IOUT0/IOUT1/IOUT2 3-55
Low-Power Modes 3-55
RMC 3-55
SAM 3-55
Vector Generation Enable (VGE) 3-55

Disabled 4-39, 4-43
Disabling the SCCs 4-42
DISCPU 3-54, 5-6

DONE 5-20
DRAM Refresh 3-66, 3-67, 4-35

BERR Channel Number 3-67
Buffer Descriptors 3-66
Bus Bandwidth 3-66
Bus Exception 3-66
ERRE 3-68
PB8 3-32
SDMA 3-67

DREQ 5-20
DSR 4-32
DTACK 2-8, 3-21, 3-34, 3-47, 3-48, 3-53, 3-54, 

3-55, 5-6, 5-12, See Dual-Port RAM, 
See Signals

Dual-Port RAM 1-5, 2-14, 3-33
BR 3-34
DTACK 3-34
EMWS 3-34
SAM 3-34

E

E 2-11, See Signals
EMWS (External Master Wait State) 3-34, 3-

53, 3-54, 3-55
Enable Receiver 4-31
Enable Transmitter 4-31
ENTER HUNT MODE Command 4-6, 4-36, 

4-37, 4-43, 4-50, 4-72, 4-89, 4-107
Envelope Mode 4-17
ERRE 3-68, See DRAM Refresh
Error Counters 4-55, 4-75, 4-93, 4-110
Event Registers 2-19
Exception

Bus 3-14
Bus Error 3-14
Halt 3-14
PB8 3-66
Processing 2-7, 2-11, exception vector is 

determined 2-8
Reset 3-14
Retry 3-14
Stack Frame 2-10
Vectors 2-8

EXRQ 3-17
EXTAL 3-62, 5-2, 5-4
External

Bus Master 2-7, 3-58
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