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SECTION 1
MC68SC302 OVERVIEW

 

The MC68SC302 ISDN Passive ISDN Protocol Engine (PIPE) is an ISA Plug and Play/PC 
Card ISDN communication controller optimized for ISDN passive cards. The MC68SC302 
is a descendant of the popular MC68302 Integrated Multiprotocol Processor. The 
microcoded RISC communications processor from the 68302 was modified to form the core 
of the 68SC302. The 68000 core and many related system integration features were 
removed to further optimize the device for passive ISDN card applications. The serial 
communication channels (SCC) have been optimized for supporting a full ISDN basic rate 
interface. The three SCCs support two 64kbit per second B-channels and one 16kbit per 
second D-channel. The 68SC302 connects gluelessly to Motorola’s MC145572 U 
transceiver or MC145574 S/T transceiver and, as an added bonus, eliminates the need for 
a second oscillator for the transceiver chip.

 

1.1  MC68SC302 KEY FEATURES

 

• ISA Bus Interface

— ISA Plug and Play

— Glueless Connections to ISA

— 24ma Buffers for ISA Bus Pins

— Full Support of Plug and Play  Standard

— All Chip Registers Accessed from ISA Bus.

— Support for 8 or 16 bit I/O or Memory ISA Cycles

— 11 Selectable Interrupt Output Pins to ISA Bus.

— Additional Chip Select Allows Another Device to Be Accessed from the ISA Bus.

— Plug and Play Register Settings Stored in External Low Cost E
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PROM.

• PCMCIA Interface

— PC Card 95 Compatible

— Two CIS Storage Options:
• CIS stored in Serial E
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PROM and Downloaded At Runtime to Internal Dual Port 
RAM
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• CIS Optionally Stored in Parallel E

 

2

 

PROM on the PC Card Bus with Dedicated 
Chip Select, Saving Dual Port RAM Buffer Space and Always Available for PC 
Accesses.

— Memory Mode Accesses Supported (I/O Not Supported)

— Supports 8/16 bit Memory Cycles

— Supports Ring Detect through Status Change Pin

— Additional Chip Select Allows Another Device to Be Address Mapped on the PC 
Card Bus.

• ISDN Communications Processor

— Requires No External (Local) RAM

— Flexible Channel Handling

— RISC Processor Decreases CPU Load with Flexible Buffer Descriptor Structure and 
HDLC Capability. (UART Mode Not Supported)

— Totally Independent Programming for Rx/Tx for each of the B and D Channels

— Supports Any Sub-Channeling for Each of the B Channels

— Enables a Concatenation of 2 B Channels (or Any Selected Bits) to a Super-
Channel

— HDLC with Retry Capability for the D Channel

— Allows Dynamic Connection/Disconnection for each of the B Channels

— Total 1536KB Dual Port RAM Divided into Parameter and Data Buffer RAM

—  256 Byte Parameter RAM (As in PM302)

— 1280 Byte Data RAM with Efficient FIFO Organization and Flexible Buffer Size

— Independent Programmable Channel FIFO Length, if Split Equallyy:
• 4 x 256 Bytes FIFO for B1 and B2 Channel (Rx/Tx)
• 2 x 64 Bytes FIFO for D Channel (Rx/Tx)

— Glueless Interface to Motorola and Other Popular ISDN S/T and U Interface Chips

— Supports Motorola Interchip Digital Link (IDL)

— Supports General Circuit Interface (GCI), Also Known as IOM-2

 

TM

TM IOM-2 is a trademark of Siemens Corporation.
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— Includes Serial Communication Port (SCP) for Synchronous Communication

— Includes one SMC That Can Support Both the C/I and Monitor Channel of GCI

— Two Strobes Support Time-Slot Assignment of Non-Intelligent Peripherals

— Only One Crystal Required for TA Application. 

— Clock Output (CLKO) Generation from a Crystal. CLKO Can Be Connected to S/T 
XTAL Input.

— Clock Input for U-Chip (MC145572) Can Be Used to Drive SC302

• Other System Integration Features

— Gluelessly Connects to Serial E

 

2

 

PROM via SCP Port for Plug and Play ISA ID and 
CIS Storage.

— 25XXX Series or 93XX Series E

 

2

 

PROMs Supported.

— Flexible Pin Configuration Allows Trade-Offs Between 16-Bit Wide ISA/PC Card 
Interface and Extra I/O Pins.
• Up to 16 Parallel I/O Pins for Controlling Other Functions.

— On-Chip Interrupt Controller
• 8 Internal Interrupt Sources 
• 7 External Pin Sources for External Devices.

— 2 Low-Power Modes
• Wait - Oscillator Keeps Running ~5 mA
• Stop - Oscillator Stops - <100uA

— Operating Speed: 0-20.48 Mhz

— Operating Voltage: 5V

— 100 pin TQFP (14mm x 14mm)

The block diagram for the MC68SC302 is shown in Figure 1-1. The MC68SC302 
architecture is based on a microcoded RISC communications processor that services the 
three main high speed serial channels (SCC), two serial management channels (SMC) and 
a serial communications port (SCP). The three SCC channels support simultaneous 
operation of the three channels specified by the ISDN basic rate interface (2B+D). Each 
SCC can support onboard HDLC processing as well as totally transparent operation. The 
dual-port RAM provides 1536 bytes of memory. A maximum of 1280 bytes can be allocated 
for serial channel buffer space, which, when allocated evenly for a basic rate interface, 
allows 256 bytes per B channel per direction and 64 bytes per direction for the D channel. 
This provides 32msec worth of basic rate data to be stored in the buffers, allowing ample 
interrupt latency time for host platform operating systems. The IDL or GCI interface provides 
direct connection to the Motorola MC145572 U interface transceiver, the MC145574 S/T 



 

MC68SC302 Overview

 

1-4

 

 MC68SC302 USER’S MANUAL

 

MOTOROLA

 

interface transceiver, and other popular ISDN transceivers. A non-multiplexed serial 
interface (NMSI) is also provided for SCC2.

 

1.2  MC68SC302 OVERVIEW

 

Figure 1-1. MC68SC302 Block Diagram

 

The MC68SC302 has an ISA Plug and Play  interface which supports the ISA Plug and Play  
specification version 1.0a. The ISA bus interface can be configured for either I/O mode 
accesses or memory mode accesses. The ISA interface can be either an 8- or 16- bit wide 
data bus allowing pin usage trade-offs to be made. I/O mode accesses are based on a self-
incrementing pointer, allowing the PC to write or read data from a fixed ISA I/O address. 
Memory mode access allows the PC to write or read data into a predefined ISA window. In 
addition to supporting access to the internal MC68SC302 register and memory map, an 
additional chip-select is provided for an external device, and can be programmed for 
memory/IO and 8/16 bit bus independent of internal space..

The MC68SC302 can also be configured to provide a PC Card interface based on the PC 
Card 95 specification. Either 8- or 16- bit wide memory cards can be implemented. There 
are two options available for supporting the Card Information Structure (CIS): 1)The CIS can 
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be stored in external serial EEPROM which is downloaded on reset into the Dual Port RAM 
(DPRAM) space, 2) To save DPRAM space, the CIS can be stored in a parallel EEPROM 
on the external PCMCIA bus. An additional chip select is provided to support access to an 
external device from the PC Card interface.

The MC68SC302 also has up to 12 general purpose I/O pins to connect to external circuits. 
Five external chip interrupts can be brought in and routed through a built-in interrupt 
controller to any one of 11 ISA interrupts (or to the PC Card interface interrupt). The 
MC68SC302 can be clocked at the same rate as the physical layer transceiver clock which 
eliminates the need for a dedicated oscillator or crystal.

 

1.3  REFERENCE DESIGNS

 

Figure 1-2 shows the 68SC302 in an NT1 terminal adaptor (TA) application using the 
MC68SC302. The TA supports a basic rate interface (BRI). The 68SC302 is connected 
gluelessly to the ISA bus connector and performs the Plug and Play interface using the serial 
EEPROM for storage of non-volatile Plug and Play data. Data and control accesses from 
the PC to the MC68SC302 can be selectively memory or I/O mapped. Only one clock source 
(crystal or oscillator) is needed for a simple terminal adaptor.

 

Figure 1-2. Passive NT1 TA Block Diagram

 

Figure 1-3 shows a basic rate terminal adaptor with the 4-wire S/T interface. This 
architecture is almost identical to the U interface TA with the exception that the TA clock 
source is provided to the S/T transceiver from the MC68SC302.
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Figure 1-3. Passive NT1 TA Block Diagram with S/T Interface

 

Figure 1-4 shows a more full featured terminal adaptor. The two added features are the 
“Plain Old Telephone” (POTs) interface and a optional modem datapump. Up to two POTs 
interfaces can be added on the board to support simultaneous B channel voice call. The ISA 
interface provides a separate chip select for an external data pump which uses an 
MC145480 to produce an 8khz PCM output that can be directly connected to the IDL or GCI 
bus.

 

Figure 1-4. NT1 TA Block Diagram with POTS Interface and Datapump

 

Figure 1-5 shows a PC Card TA based on the SC302.
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Figure 1-5. PC Card TA

 

1.4  MC68SC302 APPLICATION DEVELOPMENT SYSTEM 

 

The MC68SC302 Application Development System (ADS) is a platform for developing a 
passive terminal adaptor using the MC68SC302. In addition to being an ISA half-card form 
factor plug-in card, the MC68SC302 can also be plugged into a PC card slot for 
development of PC card applications. The board includes both an MC145572 U interface 
transceiver and an MC145574 S/T interface transceiver along with the associated line 
interface circuitry. A 128-pin expansion connector is onboard for customer specific circuits 
such as a POTs interface or a modem datapump. Logic analyzer connectors provide 
convenient access to ISA and PCMCIA bus signals.

 

1.5  ADS FEATURES

 

• MC68SC302 operating @20.48Mhz.

• ISA half-card form factor modified with PCMCIA extender card.

• Host PC connection via either ISA Bus or PCMCIA bus.

• ISA Plug and Play Interface.

• Powered by the ISA or PCMCIA connectors with option to power from bench supply.

• The U interface transceiver MC145572 configurable to either NT or LT mode.

• The S/T interface transceiver MC145574 configurable to either TE or NT mode.

• Options to communicate with U and S/T transceivers via either the IDL/SCP bus or the 
GCI bus.

• Logic analyzer connectors to probe MC68SC302 and ISA/PCMCIA bus activity.

• 128-pin expansion connector providing access to the SC302 pins for customer 
daughter cards. This includes access to the ISA/PCMCIA bus pins.

• Options for three types of serial EEPROM for the PCMCIA or ISA Configuration.

Figure 1-6 shows the ADS block diagram.
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Figure 1-6. ADS Block Diagram
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SECTION 2
SIGNAL DESCRIPTION AND PIN CONTROL

 

This section defines the MC68SC302 pinout. The input and output signals of the 
MC68SC302 are organized into two main groups, the host bus interface pins and the 
peripheral pins. The host  bus interface has two groups, the ISA interface and the PCMCIA 
interface. All groups are then organized into functional groups and described in the following 
sections. For more detail on each signal, refer to the paragraph named for that signal.



 

Signal Description and Pin Control

 

2-2

 

 MC68SC302 USER’S MANUAL

 

MOTOROLA

 

.

 

 

Figure 2-1. Functional Signal Groups Description (82 Pin)
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2.1  HOST INTERFACE PINS – ISA MODE

 

The following paragraphs describe the MC68SC302 signals in ISA mode only. The ISA 
interface is enabled by strapping the IOW/PC_MODE pin high during reset.

The input and output signals of the MC68SC302 are organized into functional groups as 
shown in the following tables, named for each mode of the MC68SC302..

All pins except EXTAL and CLKOUT support TTL levels. EXTAL, when used as an input 
clock, requires CMOS levels. CLKOUT supplies a CMOS level output. 

All ISA output pins (except CLKOUT) can drive up to 120pF with 24mA IOL. All peripheral 
output pins can drive up to 100pF. CLKOUT is designed to drive up to 50pF.

 

Table 2-1. MC68SC302 ISA Mode Signal Functional Groups

 

GROUP    SIGNAL NAME MNEMONIC I/O SECTION

 

Address 

Static Address Bus SA16-SA0 I 2.1.1.2 Static Address Bus Pins 
(SA16—SA0)

Latched Address Bus / 
Interrupt Request Inputs 1, 2, 3, 4, 5 / 
Parallel Port A

LA23-LA17 / 
IRQIN[5:1] / 
PA[15:12]

I
I

I/O
2.1.1 Address Bus Pins

Data Data Bus 15-0 /
Interrupt Request Outputs 5, 6, 14

SD15-SD0 /
IRQ[5,6,14]

I/O
O 2.1.2 Data Bus Pins (SD15—SD0)

Bus 
Control 

Address Enable AEN I 2.1.3.1 AEN—Address Enable pin

Bus Address Latch Enable BALE I 2.1.3.2 BALE—Bus Address Latch 
Enable

System Bus High Enable SBHE I 2.1.3.3 SBHE—System Bus High En-
able

Memory Read MEMR I 2.1.3.4 MEMR—Memory Read

Memory Write MEMW I 2.1.3.5 MEMW—Memory Write

IO Read IOR I 2.1.3.6 IOR—I/O Read

IO Write/PC_MODE IOW/PC_MODE I 2.1.3.7 IOW/PC_Mode—I/O Write 
and PC_Mode

Memory Cycle Select is 16 bit / 
Interrupt Request 7

MEMCS16 / 
IRQ7

O
O

2.1.3.8 MEMCS16—Memory Cycle 
Select is 16 Bit

IO Cycle Select 16 / 
Interrupt Request 4

IOCS16 / 
IRQ4

O
O

2.1.3.9 IOCS16—I/O Cycle Select is 
16 Bi

IO Channel Ready / 
Interrupt Request 5

IOCHRDY / 
IRQ5

O
O

2.1.3.10 IOCHRDY—I/O Channel 
Ready

Refresh REF I 2.1.3.11 REF—Refresh

Reset RESET I 2.1.3.12 RESET — Reset

Interrupt Request Outputs 9, 10, 11, 12 / 
Interrupt Request Select Level

IRQ[9,10,11,12] /
IRQSEL[3:0]

O
O

2.1.4.1 IRQ9, 10, 11, 12, 15 — Dedi-
cated mode

Interrupt Request Outputs 15 /
Interrupt Request Out

IRQ15 /
IRQO, 

O
O

2.1.4.1 IRQ9, 10, 11, 12, 15 — Dedi-
cated mode

Interrupt Request Output 3 IRQ3 O 2.2.3.12 IRQ3/PC_READY/IREQ— 
Ready or Interrupt Request Out Pin

Clock
Crystal Oscillator   EXTAL, 

XTAL 
I
O 2.2.4 Clock Pins

Clock Out CLKOUT O

Power System Power Supply and Return VCC, GND I
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2.1.1  Address Bus Pins

 

LA23–LA17 combined with SA16-SA0, form a 24-bit address bus.

These lines, when used as address lines, are always inputs to the MC68SC302.

LA23-LA19 have multiple functionality if they are not used for address pins:

• IRQIN5-IRQIN1 - Interrupt Request pins [1-5]

• PA15-PA12 - Parallel IO Port A

When these pins are not used as address pins, their internal value is 0.

 

2.1.1.1  LATCHED ADDRESS BUS PINS (LA23—LA17). 

 

These lines are the higher bits
of the ISA address bus, used for memory cycles. They are presented only at the beginning
of a cycle, therefore they are latched by the MC68SC302 with the trailing edge of BALE.

 

2.1.1.2  STATIC ADDRESS BUS PINS (SA16—SA0). 

 

These lines are the lower bits of the
ISA address bits, used for memory or I/O cycles. They are valid throughout the bus com-
mand cycle.

 

2.1.2  Data Bus Pins (SD15—SD0)

 

SD15-SD8 and SD7-SD0 are the ISA data bus pins. In 16-bit ISA mode SD16-SD0 pins are 
used, while in 8-bit ISA mode, only SD7-SD0 pins are used. These lines are input on write 
cycles, and output on read cycles.

SD11-SD8 have multiple functionality if they are not used for data pins, i.e. operating in 8-
bit mode:

• IRQ5, IRQ6, IRQ14 - Interrupt Request Outputs [5,6,14]

 

2.1.2.1  LOW DATA BUS PINS (SD7–SD0). 

 

These lines are the low 8 bits of the data bus.
8-bit devices use these lines to transfer data. 16-bit devices use these pins to transfer the
low half of a data word when the address line SA0 is low.

 

2.1.2.2  HIGH DATA BUS PINS (SD15—SD8). 

 

These lines are the high 8 bits of the 16-bit
data bus. 16-bit devices use these lines to transfer the high half of a data word when
SBHE is asserted.

 

2.1.3  Bus Control Pins

 

2.1.3.1  AEN—ADDRESS ENABLE PIN. 

 

This input signal, when negated (low), indicates
to the MC68SC302 that it may respond to addresses and I/O commands on the bus.

 

2.1.3.2  BALE—BUS ADDRESS LATCH ENABLE. 

 

This input signal indicates, when high,
that a valid latched address is presented on the LA lines. The MC68SC302 uses this pin
to latch the LA23-LA17 pins with a transparent latch, on the trailing edge.

 

2.1.3.3  SBHE—SYSTEM BUS HIGH ENABLE. 

 

This input signal controls the flow of data
on the data bus. When the MC68SC302 is used in a 16-bit data bus mode, this pin, when
low, enables driving data on the high half of the data bus.
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2.1.3.4  MEMR—MEMORY READ. 

 

This input line is asserted by the ISA bus master to in-
dicate that a memory read cycle is in progress and the ISA memory slave should drive the
data. The MC68SC302 decodes the address lines, and if a match occurs, the data bus is
driven.

 

2.1.3.5  MEMW—MEMORY WRITE. 

 

This input line is asserted by the ISA bus master to in-
dicate that a memory write cycle is in progress and the ISA memory slave may latch the
data from the data to the selected address. The MC68SC302 decodes the address lines,
and if a match occurs, the data bus is latched to the addressed location.

 

2.1.3.6  IOR—I/O READ. 

 

This input line is asserted by the ISA bus master to indicate that
an I/O read cycle is in progress and the ISA I/O slave should drive the data. The
MC68SC302 decodes the address lines, and if a match occurs, the data bus is driven.

 

2.1.3.7  IOW/PC_MODE—I/O WRITE AND PC_MODE. 

 

This input line is asserted by the
ISA bus master to indicate that an I/O write cycle is in progress and the ISA I/O slave may
latch the data from the data to the selected address. The MC68SC302 decodes the ad-
dress lines and if a match occurs, the data bus is latched to the addressed location. 

This pin is read during reset to configure the chip for either PCMCIA mode or ISA mode.
Placing a pull up on this pin will initialize the chip in ISA mode. This pin should be con-
nected to ground to to initialize the chip in PCMCIA mode.

 

2.1.3.8  MEMCS16—MEMORY CYCLE SELECT IS 16 BIT. 

 

This open drain output line is
asserted by the MC68SC302 in 16-bit-mode, to indicate that a memory cycle is capable
of transferring 16 bits of data at once.

This pin has multiple functionality if it is not used for MEMCS16:

• IRQ7 - Interrupt Request Output 7

 

2.1.3.9  IOCS16—I/O CYCLE SELECT IS 16 BI. 

 

This open drain output line is asserted by
the MC68SC302 in 16-bit-mode, to indicate that an I/O cycle is capable of transferring 16
bits of data at once.

This pin has multiple functionality if it is not used for IOCS16:

• IRQ4 - Interrupt Request Output 4

 

2.1.3.10  IOCHRDY—I/O CHANNEL READY. 

 

This open drain output signal indicates is as-
serted (low) by the MC68SC302 to lengthen the bus cycle. In a system without wait states
(e.g. ISA in memory mode with 20Mhz crystal or ISA in I/O mode with 15Mhz crystal) this
signal can be configured as IRQ5.

 

2.1.3.11  REF—REFRESH. 

 

This input signal indicates, when low, that a refresh cycle is in
progress. The MC68SC302 uses this signal to disable any possibility of driving the data
bus.

 

2.1.3.12  RESET — RESET. 

 

This active high input pin starts an initialization sequence that
resets the entire device with all internal peripherals. The on-chip system RAM is not ini-
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tialized during reset except for several locations initialized by the CP. The RESET pin
should be connected to the RESDRV signal of the ISA bus. Note that there is no RESET
OUT pin for external devices, but a parallel I/O port can be used for that purpose, con-
trolled by software.

During a total system reset, all pins are three-stated.

 

2.1.4  Interrupt Out Pins

 

The interrupt out pins can be used as dedicated interrupt pins or as encoded level with one 
interrupt out pin:

 

2.1.4.1  IRQ9, 10, 11, 12, 15 — DEDICATED MODE. 

 

These output signals are the inter-
rupt request outputs of the MC68SC302. Only one of them will be asserted by the
MC68SC302 when any of the internal peripheral or external devices requests an interrupt
service from the host.

The interrupt active level (high or low) and type (edge or level triggered) can be pro-
grammed with the interrupt request type select 0 register. (See 5.7 ISA-PNP Configura-
tion Registers.)

 

2.1.4.2  IRQO, IRQSEL3–IRQSEL0 — ENCODED MODE. 

 

The IRQSEL3-IRQSEL0 output
pins indicate the encoded priority level of the IRQO output pin. The IRQO pin is asserted
by the MC68SC302 when any of the internal peripheral or external devices requests an
interrupt service from the host. IRQSEL3-0 should be connected to an external encoder
which maps the IRQO pin to the selected interrupt on the ISA bus.

 

2.1.5  Clock Pins

 

2.1.5.1  EXTAL—EXTERNAL CLOCK/CRYSTAL INPUT. 

 

This input provides two clock
generation options: crystal and external clock. EXTAL may be used (with XTAL) to con-
nect an external crystal to the on-chip oscillator and a clock generator. If an external clock
is used, the clock source should be connected to EXTAL, and XTAL should be left uncon-
nected. The frequency of EXTAL may range from 0 MHz to 20.48 MHz (or the maximum
rated frequency, whichever is higher). When an external clock is used, it must provide a
CMOS level at this input frequency.

 

NOTE

 

The input high voltage and input low voltage for EXTAL and the
values for power are specified in Section 7 Electrical
Characteristics. A valid clock signal oscillates between a low
voltage of between GND – 0.3 and 0.6 volts and a high voltage
of between 4.0 and V

 

CC

 

 volts.

 

2.1.5.2  XTAL— CRYSTAL OUTPUT. 

 

This output connects the on-chip oscillator output to
an external crystal. If an external clock is used, XTAL should be left unconnected.
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2.1.5.3  CLKO— CLOCK OUT. 

 

This output clock signal is derived from the on-chip clock
oscillator. The frequency of the CLKO signal is programmable and also can be disabled.
CLKO supports both CMOS and TTL output levels.

 

2.2  HOST INTERFACE PINS - PCMCIA MODE

 

The following paragraphs describe the MC68SC302 signals in PCMCIA mode only. The 
PCMCIA interface is enabled by strapping the IOW/PC_MODE pin low during reset.

These pins are muxed with the ISA bus pins and therefore replace the description of those 
pins in the previous paragraphs.

 

NOTE

 

The PCMCIA pins are denoted in the pinout diagrams as PC_

 

SIGNALNAME.

 

Table 2-2. PCMCIA Mode Signals

 

GROUP    SIGNAL NAME MNEMONIC I/O SECTION

 

Address 

 Address Bus PC_A[16:0] I 2.2.1.2 Address Bus Pins. PC_A[16:0]–PCMCIA 
Address Bus

Address Bus/ 
Interrupt Request Inputs 1, 2, 3, 4, 5 / 
Parallel Port A

PC_A[23:17]/ 
IRQIN[5:1] / 
PA[15:12]

I
I

I/O

2.2.1.1 PC_A[21:17]/IRQIN[5:1]/PA[15:12]—PCM-
CIA Address Bus

Data Data Bus 15-0 PC_D[15:0] I/O 2.2.2.1 PC_D[15:0]—PCMCIA Data Bus

Bus Control

PCMCIA MODE enable PC_MODE I 2.2.3.1 PC_MODE—PCMCIA Mode

PCMCIA EEPROM mode Enable PC_E2E I 2.2.3.2 PC_E2E—PCMCIA Serial EEPROM mode

Card Enable 1 PC_CE1 I 2.2.3.3 PC_CE1 and PC_CE2— PCMCIA Card 
Enables 1 and 2

Card Enable 2 PC_CE2 I 2.2.3.3 PC_CE1 and PC_CE2— PCMCIA Card 
Enables 1 and 2

Memory Read PC_OE I 2.2.3.4 PC_OE—PCMCIA Output Enable

Memory Write PC_WE I 2.2.3.5 PC_WE—PCMCIA Write Enable

Address Bus bit No. 25 PC_A25 I 2.2.3.6 PC_A25—PCMCIA Address Bus bit 25

External ROM-CIS Chip Select PC_CISCS O 2.2.3.7 PC_CISCS—PCMCIA CIS Chip Select

Status Change PC_STSCHG O 2.2.3.8 PC_STSCHG—PCMCIA Status Changed 
(Replace BVD1)

IO Channel Ready PC_WAIT O 2.2.3.9 PC_WAIT—PCMCIA Wait

Attribute Memory Enable PC_REG I 2.2.3.10 PC_REG—PCMCIA Attribute Memory 
Select

Card Is Ready (Memory mode) /
Interrupt request in Memory+IO mode

PC_RDY
IREQ

O
O

2.2.3.12 IRQ3/PC_READY/IREQ— Ready or In-
terrupt Request Out Pin

Reset RESET I 2.1.3.12 RESET — Reset

Parallel Port Select Pins [3-0] IRQSEL[3:0] O 2.1.4.2 IRQO, IRQSEL3–IRQSEL0 — Encoded 
Mode

Clock
Crystal Oscillator   EXTAL, 

XTAL O 2.2.4 Clock Pins
Clock Out CLKOUT O

Power System Power Supply and Return VCC, GND I
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2.2.1  Address Bus Pins

 

2.2.1.1  PC_A[21:17]/IRQIN[5:1]/PA[15:12]—PCMCIA ADDRESS BUS. 

 

This group of
pins can be set for address bus input function, parallel IO function, or Interrupt request in
function. The address input value for a non-address pin is zero (0).

 

2.2.1.2  ADDRESS BUS PINS. PC_A[16:0]–PCMCIA ADDRESS BUS. 

 

These lines are
the lower bits of the PCMCIA address bits, used for memory or I/O cycles.

 

2.2.2  Data Bus Pins

 

2.2.2.1  PC_D[15:0]—PCMCIA DATA BUS. 

 

PCMCIA bidirectional data bus.

 

2.2.3  Bus Control Pins

 

2.2.3.1  PC_MODE—PCMCIA MODE. 

 

This pin selects the PCMCIA mode during reset. If
this input pin is sampled low at the end of system reset, the MC68SC302 PCMCIA mode
is enabled. This pin is automatically muxed with ISA IOW signal. In PCMCIA mode, this
signal can be simply grounded.

 

2.2.3.2  PC_E2E—PCMCIA SERIAL EEPROM MODE. 

 

This pin enables the PCMCIA seri-
al EEPROM mode. If PCMCIA mode is enabled, and this input pin is sampled high at the
end of system reset, the PCMCIA serial EEPROM mode is enabled.

 

2.2.3.3  PC_CE1 AND PC_CE2— PCMCIA CARD ENABLES 1 AND 2. 

 

Active low, card
enable PCMCIA card interface input signals.

 

2.2.3.4  PC_OE—PCMCIA OUTPUT ENABLE. 

 

This input is used by the MC68SC302 to
gate memory access data to the data bus.

 

2.2.3.5  PC_WE—PCMCIA WRITE ENABLE. 

 

The MC68SC302 uses this input to strobe
memory space write data into the part.

 

2.2.3.6  PC_A25—PCMCIA ADDRESS BUS BIT 25. 

 

This input signal is used either as a
CS input from external glue logic, or directly connected to the A25 PCMCIA address pin.
The MC68SC302 recognizes only accesses in which A25=1, either to its internal memory
space or external CS. The only exception to the above rule is accesses to a CIS ROM. In
this case, A25 must be zero for the PC_CISCS to be asserted. For accesses to the inter-
nal attribute space, A25 must be set to one.

 

2.2.3.7  PC_CISCS—PCMCIA CIS CHIP SELECT. 

 

This output is asserted by the
MC68SC302 if it is configured at parallel CIS mode (as opposed to serial EEPROM mode)
and the external CIS is accessed. For details, please refer to the PCMCIA interface defi-
nition.

 

2.2.3.8  PC_STSCHG—PCMCIA STATUS CHANGED (REPLACE BVD1). 

 

In memory
mode, this output is high. In memory+IO mode (selected in the COR), this output can be
programmed to indicate changes in the RDY/BSY pin or in the ring indication input. For
more details, please refer to the PCMCIA interface definition.
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2.2.3.9  PC_WAIT—PCMCIA WAIT. 

 

This output pin is asserted on every PCMCIA access
to the MC68SC302, except an access to the asynchronous registers (FCRs).

 

2.2.3.10  PC_REG—PCMCIA ATTRIBUTE MEMORY SELECT. 

 

When this input is assert-
ed, common memory access is disabled. When negated, attribute memory access is dis-
abled. Must be asserted for attribute memory accesses.

 

2.2.3.11  RESET— HARD SYSTEM RESET INPUT. 

 

This input pin is used to reset the
MC68SC302. It has the same function as in ISA mode.

 

2.2.3.12  IRQ3/PC_READY/IREQ— READY OR INTERRUPT REQUEST OUT PIN. 

 

In
memory-only configuration, this signal provides the READY function. In this mode, the
signal is asserted whenever the MC68SC302 cannot accept any access. Please refer to
the PCMCIA interface definition for details.

In Memory+IO mode, this signal provides the IREQ function. In this mode, any
MC68SC302 interrupt event which is enabled is reported to the host by the assertion of
this pin.

In ISA mode, this pin functions as IRQ3.

 

2.2.4  Clock Pins

 

These pins have the same function as in ISA mode.

 

2.2.4.1  EXTAL—EXTERNAL CLOCK/CRYSTAL INPUT. 

 

This input provides two clock
generation options: crystal and external clock. EXTAL may be used (with XTAL) to con-
nect an external crystal to the on-chip oscillator and a clock generator. If an external clock
is used, the clock source should be connected to EXTAL, and XTAL should be left uncon-
nected. The frequency of EXTAL may range from 0 MHz to 20.48 MHz (or the maximum
rated frequency, whichever is higher). When an external clock is used, it must provide a
CMOS level at this input frequency.

 

NOTE

 

The input high voltage and input low voltage for EXTAL and the
values for power are specified in Section 7 Electrical
Characteristics. A valid clock signal oscillates between a low
voltage of between GND – 0.3 and 0.6 volts and a high voltage
of between 4.0 and V

 

CC

 

 volts.

 

2.2.4.2  XTAL— CRYSTAL OUTPUT. 

 

This output connects the on-chip oscillator output to
an external crystal. If an external clock is used, XTAL should be left unconnected.

 

2.2.4.3  CLKO— CLOCK OUT. 

 

This output clock signal is derived from the on-chip clock
oscillator. The frequency of the CLKO signal is programmable and also can be disabled.
CLKO supports both CMOS and TTL output levels.
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2.3  PERIPHERAL PINS

2.3.1  ISDN Pins

 

2.3.1.1  L1RXD—LAYER-1 RECEIVE DATA. 

 

This input pin is used as the receive data in-
put in IDL and GCI modes.

 

Table 2-3. Peripheral Pins

 

GROUP    SIGNAL NAME MNEMONIC I/O SECTION

 

ISDN

Layer 1 Receive data L1RXD I

2.3.1 ISDN Pins

Layer 1 Transmit data L1TXD O

Layer 1 Clock L1CLK I

Layer 1 Sync L1SYNC I

Layer 1 Grant /
PCM SYNC

L1GRNT /
PSYNC

I
I

Layer 1 Request / 
GCI Divided Clock Out

L1RQ /
GCIDCL

I
O

NMSI

Receive Data / 
Port A

RXD /
PA4

I
I/O

2.3.2 NMSI Pins

Transmit Data / 
Port A

TXD /
PA5

O
I/O

Transmit Clock / 
Codec Main Clock /
Port A

TCLK /
MCLK /

PA6

I/O
O
I/O

Receive Clock / 
Codec Serial Clock /
Interrupt Request Input 1 /
 Port A 

RCLK /
SCLK /

IRQIN1 /
PA7

I/O
I
I

I/O

Serial Data Strobe 1 / 
Codec Frame Sync /
Interrupt Request Input 2 /
Port A

SDS1 /
FSYN /

IRQIN2 /
PA8

O
I
I

I/O

Ring Indication / 
Interrupt Request Input 4 / 
Port A

RI /
IRQIN4 /

PA10

I
I

I/O

External NMSI Chip Select / 
Port A

NMSICS /
PA11

O
I/O

SCP

SCP Receive Serial Data SPRXD I

2.3.3 SCP PinsSCP Transmit Serial Data SPTXD O

SCP Clock SPCLK O

EEPROM Enable / 
Port A 

E2EN /
PA0

O
I/O

2.3.3 SCP Pins

Interrupt Request Input 5 / 
SCP Slave Enable 1 /
Port A 

IRQIN5 /
SCPEN1 /

PA1

I
O
I/O

Interrupt Request Input 6 / 
SCP Slave Enable 2 /
Port A 

IRQIN6 /
SCPEN2 /

PA2

I
O
I/O

SCP Slave Enable 3 /
Port A 

SCPEN3 /
PA3

O
I/O
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2.3.1.2  L1TXD—LAYER-1 TRANSMIT DATA. 

 

This output pin is used as the transmit data
output in IDL and GCI modes. L1TXD is a three-state output in IDL mode and it is a three-
state output in GCI mode.

 

2.3.1.3  L1CLK—LAYER-1 CLOCK. This input pin is used as an input clock in IDL and GCI
modes. 

2.3.1.4  L1SYNC—LAYER-1 SYNC. This input pin is used as an L1SYNC signal in IDL and
GCI modes.

2.3.1.5  L1GRNT / PSYNC —LAYER-1 GRANT / PCM SYNC. This input is the grant sig-
nal in the IDL and GCI mode or the second SYNC input in PCM mode. If this pin is not
used as a grant signal in GCI mode, it should be connected to VCC.

If the L1GRNT pin has changed for more than one transmit clock cycle, the MC68SC302
asserts the appropriate bit in the SCC event register and optionally, if L1GRNT is negated
(low), aborts the transmission of that frame.

2.3.1.6  L1RQ / GCIDCL—LAYER-1 REQUEST / GCI CLOCK OUT. This output pin is the
IDL D-channel request signal in IDL mode, or the GCI data clock output in GCI mode.

In IDL mode, L1RQ is asserted when the D-channel SCC has data or flags to transmit.

In GCI mode this pin is used to output the GCI data clock. GCIDCL is half the L1CLK fre-
quency synchronized to the GCI frame.

2.3.2  NMSI Pins
All the NMSI pins have multiple functions. Each pin also has a parallel I/O function in 
addition to the following description.

2.3.2.1  RXD—SCC RECEIVE DATA PIN. This input is the SCC2 or SCC3 receive data in-
put pin.

2.3.2.2  TXD—SCC TRANSMIT DATA PIN. This output is the SCC2 or SCC3 transmit data
output pin.

2.3.2.3  TCLK / MCLK —SCC TRANSMIT CLOCK PIN / CODEC MAIN CLOCK. This bi-
directional signal is used as the SCC clock pin in NMSI mode or the MCLK output for a
Codec.

2.3.2.4  RCLK / SCLK / IRQIN1 —SCC2 RECEIVE CLOCK / CODEC SERIAL CLOCK / 
INTERRUPT REQUEST IN 1 PIN. This bidirectional signal is used as the SCC clock pin

when used in NMSI mode or the Codec serial clock input, or an Interrupt Request 1 input.

2.3.2.5  SDS1 / FSYN / IRQIN2—SERIAL DATA STROBE 1 / CODEC FRAME SYNC / 
INTERRUPT REQUEST IN 2 PIN. This bidirectional signal is used as the ISDN serial data

strobe output or a Codec frame synchronization signal, or an interrupt request 2 input. 
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In IDL/GCI modes, the SDS1 output 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 serial interface
mode (SIMODE) and serial interface mask (SIMASK) registers

2.3.2.6  SDS2 / IRQIN3—SERIAL DATA STROBE 2 / INTERRUPT REQUEST IN 3 PIN. 
This bidirectional signal is used as the ISDN serial data strobe output or an interrupt re-
quest 3 Input. 

In IDL/GCI modes, the SDS2 output 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 serial interface
mode (SIMODE) and serial interface mask (SIMASK) registers

2.3.2.7  NMSICS—NMSI CHIP SELECT PIN. This active-low output signal functions as a
chip select pin for an external device. It may be used to connect an additional peripheral
to the MC68SC302.

2.3.2.8  RI / IRQIN4—RING INDICATE / INTERRUPT REQUEST IN 4 PIN. This input sig-
nal is used as the ring indicate interrupt pin in PCMCIA mode or an interrupt request 4
input.

2.3.3  SCP Pins
The SCP is a four-wire common serial connection. The fourth slave select pin uses the 
general parallel I/O pins, but for the EEPROM, select E2EN pin should be used.

2.3.3.1  SPRXD—SCP RECEIVE SERIAL DATA PIN. This input is the SCP receive data
input pin.

2.3.3.2  SPTXD—SCP TRANSMIT SERIAL DATA PIN. This output is the SCP transmit
data output pin.

2.3.3.3  SPCLK—SCP CLOCK PIN. This output signal is used as the SCP clock output pin.

2.3.3.4  E2EN—EEPROM ENABLE PIN. This output signal is used as the SCP EEPROM
select pin. This pin is active (low) after reset to enable the MC68SC302 to load data from
the EEPROM, if an EEPROM is present in the system.

2.3.3.5  SCPEN1-3 —SCP SLAVE ENABLE 1-3 PINS. These output signals are used as
the SCP slave select pins for selecting external devices. They are enabled/disabled by
the host software, but also negated  automatically when an EEPROM access is in
progress.

2.3.4 Multi-Function I/O Pins
The SC302 has many multi-function I/O pins.These pins function varies according to the se-
lected operation mode, i.e. PCMCIA or ISA in addition to programming in the control regis-
ters. Some pins have a parallel I/O port capability, so they can be used as general-purpose
I/O pins or as dedicated peripheral interface pins. 
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2.3.4.1 PORT A
Each pin is independently configured as a general-purpose I/O pin if the corresponding port
control register (PACNT) bit is cleared. Port A pins are configured as dedicated on-chip pe-
ripheral pins if the corresponding PACNT bit is set.

When acting as a general-purpose I/O pin, the signal direction for that pin is determined by
the corresponding control bit in the port A data direction register (PADDR). The port I/O pin
is configured as an input if the corresponding PADDR bit is cleared; it is configured as an
output if the corresponding PADDR bit is set. All PACNT bits and PADDR bits are cleared
on total system reset, configuring all port A pins as general-purpose input pins. 

If a port A pin is selected as a general-purpose I/O pin, it may be accessed through the port
data register (PADAT). Data written to the PADAT is stored in an output latch. If a port A pin
is configured as an output, the output latch data is gated onto the port pin. In this case, when
the PADAT is read, the contents of the output latch associated with the output port pin are
read. If a port A pin is configured as an input, data written to PADAT is still stored in the out-
put latch but is prevented from reaching the port pin. In this case, when PADAT is read, the
state of the port pin is read.

If a port A pin is selected as a dedicated on-chip peripheral pin (PACNT bit is set), the cor-
responding bit in the PADDR is ignored, and the direction of the pin is determined by the
operating mode of the on-chip peripheral. If a pin has more then one dedicated function,
then the pin multi-function select register (PMFSR) bits determine the function of that pin. In
dedicated mode, the PADAT contains the current state of the peripheral's input pin or output
driver.

Certain pins may be selected as general-purpose I/O pins, even when other pins related to
the same on-chip peripheral are used as dedicated pins. If an input pin to a peripheral is
used as a general-purpose I/O pin, then the input to the peripheral is automatically connect-
ed internally to VCC or GND, based on the pin's function. This does not affect the operation
of the port pins in their general-purpose I/O function.
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2.3.4.2 Port A Registers
Each bit in the following registers description is linked to the pin marked as PA[n].

PACNT $81E

0 = I/O          1 = Peripheral
This register is set at reset to $F000 when PC_E2E is high, and to $F001 otherwise.

PADDR $820

0 = Input          1 = Output
This register is cleared at reset (all input pins).

PADAT $822

Figure 2-2. Parallel I/O Port A Registers

PACNT is set to $F001 and the PADDR register is cleared when the RESET pin is active.
This configures all PA[x] pins to be input pins. If a serial EPROM is present in the system,
then PA[0] pin is automatically configured to be an output pin (E2EN) driving low, within 3
clocks from RESET deactivation.

Table 2-4. Multi-Function I/O Pin Function

REGISTE
R BIT #

PIN FUNCTION 
WHEN

PACNT BIT = 0

 PIN FUNCTION WHEN PACNT BIT = 1 
AND INPUT TO

PERIPHERAL
PMFSR BIT = 0 PMFSR BIT = 1

0 PA0 E2EN -

1 PA1 / SCPEN1 IRQIN5 IRQIN5=1

2 PA2 / SCPEN2 IRQIN6 IRQIN6=1

3 PA3 / SCPEN3 PA3  -

4 PA4 RXD RXD=1

5 PA5 TXD -

6 PA6 CLKTx 0

7 PA7 IRQIN1 CLKRx IRQIN1 =1 , CLKRx =0

8 PA8 IRQIN2 SDS1/FSYN IRQIN2=1

9 PA9 IRQIN3 SDS2 IRQIN3=1

10 PA10 IRQIN4 RI IRQIN4 =1 , RI =1

11 PA11 NMSICS -

12 PA12 IRQIN2 A20 IRQIN2 =1 , A20=0

13 PA13 IRQIN3 A21 IRQIN3 =1 , A21=0

14 PA14 IRQIN4 A22 IRQIN4 =1 , A22=0

15 PA15 IRQIN5 A23 IRQIN5 =1 , A23=0

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

PA15 PA14 PA13 PA12 PA11 PA10 PA9 PA8 PA7 PA6 PA5 PA4 PA3 PA2 PA1 PA0

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

PA15 PA14 PA13 PA12 PA11 PA10 PA9 PA8 PA7 PA6 PA5 PA4 PA3 PA2 PA1 PA0

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

PD15 PD14 PD13 PD12 PD11 PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PD0
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2.3.4.3 Port A SCP Enable Control
PA1-PA3 can be used to control external SCP slave devices connected to the SCP inter-
face, when their PACNT bit is cleared. If an SCP enable (SCPENx) bit is set in the SCP 
enable control register (PENCR), then the corresponding PAx pin is used to control an 
SCP slave. The slave device connected to that pin will be selected by writing the select 
level to the corresponding PADATx bit. When the serial EEPROM is accessed, the 
EEPROM enable (E2EN) pin will be automatically activated (low), and the SCPENx pin will 
be driven to the SCP negate level (SPNL) as programmed in the SCP enable control regis-
ter (PENCR). At the end of the EEPROM access, the pin will return automatically to its 
PADATx level.

Port A SCP Enable Control (PENCR)    $826

SPNL—SCP Negation Level
0 = Low negation level (active high)
1 = High negation level (active low)

SCPEN—SCP Enable
0 = The pin is used as a general purpose I/O pin without automatic negation control.
1 = The pin is used for SCP enable, with automatic negation control. This function is 

enabled only if the pin is programmed as a general purpose output pin.

2.3.4.4 Multi-Function Pins
Pins that have more then one dedicated function are controlled by the pin multi-function 
select register (PMFSR) bits at address $826.

Parallel I/O port A pins from 7 to 15 are controlled by the PMFSR register (bits 7-15) only if 
the corresponding PACNT bit is set.

Other pins that are not muxed with parallel I/O pins are controlled by the PMFSR 0-6 bits. 
Their functionality is described in the following table.

7 6 5 4 3 2 1 0

SPNL3 SPNL2 SPNL1 RSVD SCPEN3 SCPEN2 SCPEN1 RSVD

X 0 0 0 0 0 X 0
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* This row is valid only if the corresponding PACNT bit is set
** The selection between the PCRDY and IREQ is done in the COR Register.
** The selection between the SDS1 and FSYN is done in the SCON Register. If CODS bit is set then PA[8] 
operates as FSYN otherwise, SDS1.

NOTE

The IRQIN[1-5] pins may be configured on two different pins. In
that case, an interrupt is generated by the logical OR function of
both pins. This enables the user to connect more interrupt
sources to the SC302.

2.3.4.5 Pin Multi-Function Select Register (PMFSR)

Pin Multi-Function Select Register (PMFSR) $824

2.3.4.6 Special Pin Function in 8-Bit Mode
Three of the upper data bus pins D[10:8] operate as interrupt outputs when the SC302 is
configured to operate in 8-bit ISA mode. No special programming, other than the 8-bit con-
figuration selection, is needed for enabling the IRQ[5,6,14] pin function. This function is not
enabled in PCMCIA mode.

Table 2-5. Port A Pin Function

REGISTER 
BIT #

 PIN FUNCTION IN ISA MODE  PIN FUNCTION IN PCMCIA MODE INPUT TO
PERIPHERALPMFS BIT = 0 PMFSR BIT = 1 PMFSR BIT = 0 PMFS BIT = 1

0 A19 IRQIN1 A19 IRQIN1 A19=0, IRQIN1 =1

1 IRQ3 PC_RDY or IREQ ** -

2 IOCS16 IRQ4 PC_STSCHG -

3 IOCHRDY IRQ5 PC_WAIT -

4 MEMCS16 IRQ7 PC_CISCS -

5 IRQ[9,10,11,12,15] IRQSEL[3:0] with 
IRQO IRQSEL[3:0] with IRQO -

6 Reserved Reserved -

7* IRQIN1 CLKRx IRQIN1 CLKRx IRQIN1 =1, CLKRx =0

8* IRQIN2 SDS1 IRQIN2 SDS1/FSYN*** IRQIN2=1

9 * IRQIN3 SDS2 IRQIN3 SDS2 IRQIN3=1

10* IRQIN4 RI IRQIN4 RI IRQIN4, RI =1

11* NMSICS NMSICS -

12* IRQIN2 A20 IRQIN2 A20 IRQIN2 =1, A20=0

13* IRQIN3 A21 IRQIN3 A21 IRQIN3 =1, A21=0

14* IRQIN4 A22 IRQIN4 A22 IRQIN4 =1, A22=0

15* IRQIN5 A23 IRQIN5 A23 IRQIN5 =1, A23=0

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

PA15 PA14 PA13 PA12 PA11 PA10 PA9 PA8 PA7 PA6 PA5 PA4 PA3 PA2 PA1 PA0

1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
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SECTION 3
INTERRUPT, TIMER, AND POWER CONTROL

 

3.1  INTERRUPT CONTROLLER

 

The on-chip interrupt controller has the following features:

• 14 Interrupt Sources (Internal and External) 

• Up to 11 Interrupt Out Pins

• Edge or Level Interrupt Output

• Up to 6 Pins for External Interrupt Sources

• Edge or Level Sensitive External Interrupt Sources

• Wake-Up from Low Power Mode On Interrupt Assertion

 

3.1.1  Interrupt Controller Overview

 

The interrupt controller receives interrupts from internal sources such as the Periodic 
Interrupt Timer (PIT), Serial Communication Controllers (SCCs), Serial Management 
Channels (SMCs), Serial Control Port (SCP) and from the external IRQIN pins. The interrupt 
controller allows masking of each interrupt source. When multiple events within an internal 
peripheral can cause the interrupt, each event is also maskable in a register in that 
peripheral.

The IRQIN pins may be edge-triggered or level-triggered. 

The IRQOUT can be programmed to be on one of 6 or 11 IRQOUT pins (depending on 
system configuration) or an encoded interrupt mode can be chosen (where the interrupt pin 
number appears at IRQSEL[3:0] and interrupt indication on IRQO pin). The mode is selected 
during the PNP configuration process. 

The IRQOUT can be programmed to be edge- or level-active as determined in the PNP 
configuration registers.

 

3.1.2  Masking Interrupt Sources and Events

 

The user may mask every interrupt to prevent an interrupt request from reaching the host. 
Interrupt masking is accomplished by programming the Interrupt Mask Register (IMR). Each 
bit in the IMR corresponds to one of the interrupt sources.

When a masked interrupt source has a pending interrupt request, the corresponding bit is 
set in the Interrupt Pending Register (IPR), even though the interrupt will not reach the host. 
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By masking all interrupt sources using the IMR, the user may implement a polling interrupt 
servicing scheme for interrupts.

When an Internal interrupt source from an on-chip peripheral has multiple interrupt events, 
the user can individually mask these events by programming that peripheral's mask register. 
In this case, when a masked event occurs, an interrupt request is not generated for the 
associated interrupt source, and the corresponding bit in the IPR is not set. If the 
corresponding bit in the IPR is already set, then masking the event in the peripheral mask 
register causes the IPR bit to be cleared. To determine the cause of a pending interrupt 
when an interrupt source has multiple interrupt events, the user interrupt service routine 
must read the event register within that on-chip peripheral. By clearing all unmasked bits in 
the event register, the IPR bit is also cleared.

 

3.1.3  Interrupt Handling Procedure

 

In order to process all interrupts by the host PC properly, the following procedure should be 
followed for both edge and level triggered interrupts. When an interrupt is recognized by the 
host CPU:

1. The host should clear the Mask All (MALL) bit in the IMR to mask all the interrupt 
sources.

2. The host should read the IPR register and check which IPR bits are set, i.e., the source 
that generated the interrupt. If more than one bit is set, then the host should process 
the interrupts according to a user-defined priority.

3. The host should clear the IPR bit for the interrupt that was processed (by writing a “1” 
to the IPR bit with all other bits set to “0” for the interrupt sources that do not have an 
event register, or clearing the EVENT register bits in the same way).

4. The host should read the IPR register. If one or more bits are set, then it continues 
from step #2 until all bits are cleared.

5. The host should clear the corresponding bit in the PC interrupt controller (PIC).

6. When all IPR bits are cleared, the host should set the MALL bit of the IMR and execute 
a return from interrupt instruction immediately following the IMR update.

 

NOTE

 

If the return from interrupt is not executed immediately following
the IMR write, interrupt nesting may occur.

 

3.1.4  Wake Up On Interrupt

 

Wake up on interrupt is possible for the RI interrupt input only. When this functionality of the 
pin IRQIN4/RI is selected by properly programming the Port A control registers, a rising 
edge on the RI wakes up the SC302 from any of the low power modes. In PCMCIA mode, 
the PC_STSCHG pin does the same if selected and enabled. In ISA mode, an interrupt is 
generated to the PC after clock recovery.
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3.1.5  Global Interrupt Mode Register (GIMR)

 

The GIMR is initially $00 and is reset only on a total system reset. 

Global Interrupt Mode Register (GIMR) $812

OD—Open Drain IRQOUT Pin Drive 
0 =  IRQOUT pin is fully driven.
1 =  IRQOUT pin is an open drain output i.e. driven low only. An external pull up 

resistor is needed on the pin. This mode should be selected if the interrupt pin is 
used by other sources as well.

MD6[1:0]—IRQIN6 mode
00 = Level-triggered. An interrupt is made pending when IRQIN6 is low.
01 = Falling edge-triggered. An interrupt is made pending when IRQIN6 changes from 

one to zero (falling edge).
10 = Rising edge-triggered. An interrupt is made pending when IRQIN6 changes from 

zero to one (rising edge).
11 = Every edge-triggered. An interrupt is made pending when IRQIN6 changes from 

one to zero (falling edge) or zero to one (rising edge).

ETx—IRQINx Edge/Level-Triggered 
0 = Level-triggered. An interrupt is made pending when IRQINx is low.
1 = Edge-triggered. An interrupt is made pending when IRQINx changes from one to 

zero (falling edge).

 

3.1.6  Interrupt Pending Register (IPR)

 

Each bit in the 16-bit IPR corresponds to an interrupt source. When an interrupt is received, 
the interrupt controller sets the corresponding bit in the IPR. 

The host must read the IPR in the interrupt handler routine. When a pending interrupt is 
handled, the user should clear the corresponding bit in the IPR by writing a one to that bit. 
(If an event register exists, the unmasked event register bits should be cleared instead, 
causing the IPR bit to be cleared.). Since the user can only clear bits in this register, the bits 
that are written as zeros will not be affected. The IPR is cleared at reset. 

 

I

 

nterrupt Pending Register (IPR) $814

The selected IRQOUT line will be asserted whenever the IPR register ANDed with the IMR 
register has a non-zero value.

 

7 6 5 4 3 2 1 0

OD MD6[1] MD6[0] ET5 ET4 ET3 ET2 ET1

 

0 0 0 0 0 0 0 0

 

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

SCC1 SCC2 SCC3 SMC1 SMC2 SCP PIT RI SCC1 IRQIN6 IRQIN5 IRQIN4 IRQIN3 IRQIN2 IRQIN1 -

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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3.1.7  Interrupt Mask Register (IMR)

 

Each bit in the 16-bit IMR corresponds to an interrupt source. The user masks an interrupt 
source by clearing the corresponding bit in the IMR. When an unmasked interrupt occurs, 
the corresponding bit in the IPR is set and interrupt is generated. If an interrupt source is 
requesting interrupt service when the user clears the IMR bit, if in level mode, the IPR bit 
remains set and the interrupt will be generated when the corresponding interrupt is enabled. 
The IMR, which can be read by the user at any time, is cleared by reset.

 

NOTE

 

To clear bits that were set by multiple interrupt events, the user
should clear all the unmasked events in the corresponding on-
chip peripheral's event register.

Interrupt Mask Register (IMR) $816

MALL - Mask All bit.

0 = All the interrupt sources are masked.
1 = Regular behavior: bits of the IMR mask the corresponding bits of the IPR.

 

3.1.8  Periodic Interrupt Timer 

 

The SC302 provides a timer to generate periodic interrupts for use with a real-time operating 
system or application software. The periodic interrupt time period can vary. This function can 
be disabled.

 

3.1.8.1  OVERVIEW. 

 

The Periodic Interrupt Timer (PIT) consists of an 11-bit modulus 
counter that is loaded with the value contained in the Periodic Interrupt Timer Register 
(PITR). The modulus counter is clocked by the clock signal derived from the EXTAL pin.

The clock source is divided by four before driving the modulus counter. When the modulus 
counter value reaches zero, an interrupt request signal is generated to the interrupt 
controller.

The value of bits 11–1 in the PITR is then loaded again into the modulus counter, and the 
counting process starts over. A new value can be written to the PITR only when the PIT is 
disabled.

 

3.1.8.2  PERIODIC TIMER PERIOD CALCULATION. 

 

The period of the periodic timer can 
be calculated using the following equation:

 

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

SCC1 SCC2 SCC3 SMC1 SMC2 SCP PIT RI - IRQIN6 IRQIN5 IRQIN4 IRQIN3 IRQIN2 IRQIN1 MALL

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

periodic interrupt timer period PITR count value+1
EXTAL( ) 1or512⁄( )

4( )
---------------------------------------------------
---------------------------------------------------=
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This gives an interrupt every 0.1ms to ~200ms in 0.1ms resolution, when using a 20.48MHz 
system clock with prescaler enabled, which is good for PC timing applications.

 

3.1.8.3  PERIODIC INTERRUPT TIMER REGISTER (PITR). 

 

The PITR contains control for 
prescaling the periodic timer as well as the count value for the periodic timer. This register 
can be read or written only during normal operational mode. Bits 14–13 are not implemented 
and always return a zero when read. A write does not affect these bits.

Periodic Interrupt Timer Register (PITR) $802

Read/Write

PTEN—Periodic Timer Enable
This bit contains the enable control for the periodic timer.

0 = Periodic timer is disabled
1 = Periodic timer is enabled

PTP—Periodic Timer Prescaler Control
This bit contains the prescaler control for the periodic timer.

0 = Periodic timer clock is not prescaled 
1 = Periodic timer clock is prescaled by a value of 512

PITR10–0—Periodic Interrupt Timer Register Bits
These bits of the PITR contain the remaining bits of the PITR count value for the periodic
timer. 

 

These bits may be written only when the PIT is disabled (PTEN=0) to modify
the PIT count value.

 

3.2  ISA POWER CONTROL REGISTERS

 

The ISA Power Down Register (IPRDN) contains the PWRDN bit, used to reduce power 
consumption in the MC68SC302.

ISA Power Down Register (IPRDN) $800

PWRDN—Power down
0 = Wake-up mode
1 = Power-down mode

The RI Event Indication Register (IOER) contains the RIEVT bit, used to detect a ring event 
and generate an interrupt. 

 

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

PTEN 0 0 PTP

 

PITR10

 

PITR9 PITR8 PITR7 PITR6 PITR5 PITR4 PITR3 PITR2 PITR1 PITR0 RSVD

 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

 

7 6 5 4 3 2 1 0

 

X RSVD RSVD RSVD RSVD PWRDN X RSVD

X 0 0 0 0 0 X 0
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RI Event Indication Register (IOER) $804

RIEVT—Ring event
0 = No ring event is detected
1 = Ring event is detected

Ring event is a status bit. Writing a one to it clears the bit, writing a zero has no effect. 

 

7 6 5 4 3 2 1 0

 

RSVD RSVD RSVD RIEVT RSVD RSVD RSVD RSVD

0 0 0 0 0 0 0 0
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SECTION 4
COMMUNICATIONS PROCESSOR (CP)

 

The CP includes the following modules: 

• Main Controller (RISC Processor) 

• A Command Set Register

• Serial Channels Physical Interface Including:

— Motorola Interchip Digital Link (IDL)
— General Circuit Interface (GCI), also known as IOM-2
— Pulse Code Modulation (PCM) Highway Interface
— Nonmultiplexed Serial Interface (NMSI) 

• Three Independent Full Duplex Serial Communication Controllers (SCCs) Supporting 
the Following Protocols:

— High-Level/Synchronous Data Link Control (HDLC/SDLC)
— Transparent

• Serial Communication Port (SCP) for Synchronous Communication and EEPROM 
interface

• Two Serial Management Controllers (SMCs) to Support the GCI Management 
Channels 

 

4.1  MAIN CONTROLLER

 

The CP main controller is a RISC processor that services the three SCCs, the SCP, and the 
SMCs. Its primary responsibilities are to work with the serial channels to implement the user-
chosen protocol. 

The operation of the main controller is transparent to the user, executing microcode located 
in a private internal ROM. Commands may be explicitly written to the main controller by the 
host through the CP command register. Additionally, commands and status are exchanged 
between the main controller and the host through the buffer descriptors of the serial 
channels. Also, a number of protocol-specific parameters are exchanged through several 
parameter RAM (PRAM) areas in the internal dual-port RAM.

The RISC controller uses the peripheral bus to communicate with all its peripherals. Each 
SCC has a separate transmit and receive FIFO. Each SCC is configured by parameters 
written to the dual-port RAM and by SCC hardware registers that are written by the host. 
The SCC hardware register that configures each SCC is the SCC Mode Register (SCM). 
There are three of these registers, one for each SCC. The serial channels physical interface 
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is configured by the system through the Serial Interface Mode and Mask registers (SIMODE 
and SIMASK).

Simultaneous access of the dual-port RAM by the RISC controller and the external 
processor is prevented by the main controller being delayed one clock cycle, at most, in 
accessing the dual-port RAM.

The main controller has a priority scheduler that determines which microcode routine is
called when more than one internal request is pending. Requests are serviced in the follow-
ing order:

1. CP or System Reset

2. Commands Issued to the Command Register 

3. SCC1 Receive Channel 

4. SCC1 Transmit Channel 

5. SCC2 Receive Channel

6. SCC2 Transmit Channel

7. SCC3 Receive Channel 

8. SCC3 Transmit Channel 

9. SMC1 Receive Channel 

10.SMC1 Transmit Channel 

11.SMC2 Receive Channel 

12.SMC2 Transmit Channel 

13.SCP Receive Channel 

14.SCP Transmit Channel

 

4.2  COMMAND SET

 

The external processor issues commands to the CP by writing to the CP Command Register 
(CR). Only one CR exists on the SC302. The host should set the least significant bit (FLG) 
of the CR when it issues commands. The CP clears FLG after completing the command to 
indicate to the host that it is ready for the next command. Subsequent commands to the CR 
may be given only after FLG is cleared. The software reset (issued with the RST bit) 
command may be given regardless of the state of FLG, but the host should still set FLG 
when setting RST.

The CR, an 8-bit, memory-mapped, read-write register, is cleared by reset. 

Command Register (CR) $861

 

15 14 13 12 11 10 9 8

RST GCI  OPCODE —  CH. NUM.  FLG

0 0 0

 

0

 

0 0

 

0

 

0
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GCI-OPCODE—GCI Commands and Command Opcodes
When the GCI bit is zero, the commands are as follows:

OPCODE—Command Opcode 
These bits are set by the host to define the specific SCC command. The precise meaning
of each command below depends on the protocol chosen.

00 = STOP TRANSMIT Command
01 = RESTART TRANSMIT Command
10 = ENTER HUNT MODE Command
11 =  INITIALIZE RX Command

When GCI is set in conjunction with the opcode bits, the two GCI commands (ABORT RE-
QUEST and TIMEOUT) are generated. The accompanying CH. NUM. bits should be 10,
and FLG should be set.

OPCODE—Command Opcode (GCI Mode Only)
These bits are set by the host to define the specific GCI command. 

00 = TRANSMIT ABORT REQUEST; the GCI receiver sends an abort request on the 
A bit.

01 = TIMEOUT Command
10 = Reserved
11 = Reserved

Bit 3—Reserved bit; should be set to zero.

CH. NUM.—Channel Number 
These bits are set by the host to define the specific SCC channel that the command is to
operate upon. 

00 = Reserved
01 = SCC1
10 = SCC2
11 = SCC3

FLG—Command Semaphore Flag 
The bit is set by the host and cleared by the CP. 

0 = The CP is ready to receive a new command. 
1 = The CR contains a command that the CP is currently processing. The CP clears 

this bit at the end of command execution. Note that the execution of the STOP 
TRANSMIT or RESTART TRANSMIT commands may not affect the TXD pin until 
many clocks after the FLG bit is cleared by the CP, due to the transmit FIFO 
latency.
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4.2.1  Command Execution Latency

 

Commands are executed at a priority higher than the SCCs. The longest command, the EN-
TER HUNT MODE command, executes in 41 clocks. All other commands execute in less
than 20 clocks. The maximum command latency is calculated as follows:

• Command execution time (41 or 20) + (165 clocks if any SCC is enabled with 
Transparent or 0).

 

4.3  SERIAL CHANNELS PHYSICAL INTERFACE

 

The serial channels physical interface joins the physical layer serial lines to the three SCCs 
and the two SMCs.

The SC302 supports four different external physical interfaces from the SCCs:

1. NMSI—Nonmultiplexed Serial Interface

2. PCM—Pulse Code Modulation Highway

3. IDL—Interchip Digital Link

4. GCI—General Circuit Interface

The non-multiplexed serial interface (NMSI) is available for SCC2 and SCC3. It consists of 
four signals: TXD, CLKTx, RXD and CLKRx. No modem signals are supported for that SCC. 
The SCC clocking may be external, using the CLKRx and CLKTx pins, the baud rate 
generator output or from the CODEC interface clocking circuit. SCC2 pins are multiplexed 
with parallel I/O pins. The user may choose which NMSI pins are used by SCC2 and which 
are used as parallel I/O.

The other three physical interfaces, PCM, IDL, and GCI here are called multiplexed 
interfaces since they allow data from one, two, or all three SCCs to be time multiplexed 
together on the same pins. Note that if a multiplexed mode is chosen, SCC1 must use that 
mode since the three multiplexed modes share pins with SCC1.

The PCM highway interface is a flexible time-division multiplexed interface. It allows the 
SC302 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 
support Integrated Services Digital Network (ISDN). IDL and GCI allow the SC302 to 
communicate over any of the 2B + D ISDN basic rate channels.

When using the IDL or GCI buses, additional control functions in the frame structure are 
required. These functions are supported in the SC302 through two SMC channels: SMC1 
and SMC2.

The serial interface also supports two testing modes: echo and loopback. Echo mode 
provides a return signal from the physical interface by retransmitting the signal it has 
received. The physical interface echo mode differs from the individual SCC echo mode in 
that it can operate on the entire multiplexed signal rather than just on a particular SCC 
channel (which may further have particular bits masked). Loopback mode causes the 
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physical interface to receive the same signal it is transmitting. The physical interface 
loopback mode checks more than the individual SCC loopback mode; it checks the physical 
interface and the internal channel routes.

Refer to Figure 4-1 for the serial channels physical interface block diagram.

 

Figure 4-1. Serial Channels Physical Interface Block Diagram

 

4.3.1  IDL Interface

 

The IDL interface is a full-duplex ISDN interface used to interconnect a physical layer device 
(such as the Motorola ISDN S/T transceiver MC145474 or MC145574 and ISDN U 
MC145472 or MC145572) to the SC302. Data on five channels (B1, B2, D, A, and M) is 
transferred in a 20-bit frame every 125 

 

µ

 

s, providing 160-kbps full-duplex bandwidth. The 
SC302 is an IDL slave device that is clocked by the IDL bus master (physical layer device). 
The SC302 provides direct connections to the MC145472, MC145572, MC145474 and 
MC145574. 

 

NOTE

 

The SC302 supports 10-bit IDL; it does not support 8-bit IDL.
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An application of the IDL interface is to build a basic rate ISDN terminal adaptor. In such an 
application, the IDL interface is used to connect the 2B + D channels between the SC302, 
CODEC, and S/T or U transceivers. One of the SC302 SCCs would be configured to HDLC 
mode to handle the D channel; another SC302 SCC would be used to rate adapt the PC 
data stream over the B channel. The second B channel could be routed to the CODEC as a 
digital voice channel, if desired. The SCP is used to send initialization commands and 
periodically check status from the S/T or U transceivers.

The SC302 has two output data strobe lines (SDS1 and SDS2) for selecting either or both
the B1 and B2 channels. These signals are used for interfacing devices that do not support
the IDL bus. These signals, configured by the SIMASK register, are active only for bits that
are not masked. 

The IDL signals are as follows:

 

NOTE

 

The IDL bus signals, L1TXD and L1RXD, require pull-up
resistors in order to insure proper operation with transceivers.

In addition to the 144-kbps ISDN 2B + D channels, IDL provides channels for maintenance 
and auxiliary bandwidth. The IDL bus has five channels:

L1CLK IDL clock; input to the SC302.

L1TXD
IDL transmit data; output from the SC302. Valid only for the bits
that are supported by the IDL; three-stated otherwise.

L1RXD
IDL receive data; input to the SC302. Valid for the 20 bits of the
IDL; ignored for other signals that may be present.

L1SYNC
IDL SYNC signal; input to the SC302. This signal indicates that
the 20 clock periods following the pulse designate the IDL frame.

L1RQ
Request permission to transmit on the D channel; output from the
SC302.

L1GRNT
Grant permission to transmit on the D channel; input to the
SC302.

SDS1 Serial data strobe 1; output from the SC302.

SDS2 Serial data strobe 2; output from the SC302.

B1 64-kbps Bearer Channel

B2 64-kbps Bearer Channel

D 16-kbps Signaling Channel

M
8-kbps Maintenance Channel (not required by IDL and not sup-
ported by the SC302)

A
8-kbps Auxiliary Channel (not required by IDL and not supported
by the SC302)
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The SC302 supports the 2B+D channels of the IDL bus. The following table shows where 
each channel can be routed. The two B channels can be concatenated and routed to the 
same SCC channel.

The SC302 supports the request-grant method for contention detection on the D channel. 
When the SC302 has data to transmit on the D channel, it asserts L1RQ. The physical layer 
device monitors the physical layer bus for activity on the D channel and indicates that the 
channel is free by asserting L1GRNT. The SC302 samples the L1GRNT signal when 
L1SYNC is asserted. If L1GRNT is high (active), the SC302 transmits the first zero of the 
opening flag in the first bit of the D channel. If a collision is detected on the D channel, the 
physical layer device negates L1GRNT. The SC302 then stops its transmission and 
retransmits the frame when L1GRNT is asserted again. This is handled automatically for the 
first two buffers of the frame.

The IDL interface supports the CCITT I.460 recommendation for data rate adaptation. The 
IDL interface can access each bit of the B channel as an 8-kbps channel. A serial interface 
mask register (SIMASK) for the B channels specifies which bits are supported by the IDL 
interface. The receiver will support only the bits enabled by SIMASK. The transmitter will 
transmit only the bits enabled by the mask register and will three-state L1TXD otherwise.

 

4.3.2  GCI Interface

 

The normal mode of the GCI (also known as ISDN-Oriented Modular rev 2.2 (IOM2)) ISDN 
bus is fully supported by the SC302. The SC302 also supports channel 0 of the Special 
Circuit Interface T (SCIT) interface, and in channel 2 of SCIT, supports the D channel access 
control for S/T interface terminals, using the command/indication (C/I) field. The SC302 
does not support the Telecom IC (TIC) bus.

The GCI bus consists of four lines: two data lines, a clock, and a frame synchronization line. 
Usually an 8-kHz frame structure defines the various channels within the 256-kbps data rate. 
However, the interface can also be used in a multiplexed frame structure on which up to 
eight physical layer devices multiplex their GCI channels. L1SYNC must provide the 
channel synchronization. In this mode, the data rate would be 2048 kbps. 

The GCI clock rate is twice the data rate. The clock rate for the SC302 must not exceed the 
ratio of 1:2.5 serial clock to parallel clock. Thus, for a 20.48MHz system clock, the serial 
clock rate must not exceed 8.19MHz.

The SC302 also supports another line for D-channel access control—the L1GRNT line. This 
signal is not part of the GCI interface definition and may be used in proprietary interfaces.

 

NOTE

 

When the L1GRNT line is not used, it should be pulled high. 

 

IDL CHANNEL SERIAL CONTROLLERS

 

D 
B1
B2

SCC1, SCC2, SCC3
SCC1, SCC2, SCC3
SCC1, SCC2, SCC3
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The SC302 has two data strobe lines (SDS1 and SDS2) for selecting either or both of the 
B1 and B2 channels and the data rate clock (L1CLK). These signals are used for interfacing 
devices that do not support the GCI bus. They are configured with the SIMASK register and 
are active only for bits that are not masked.

The GCI signals are as follows:

 

NOTE

 

The GCI bus signals, L1TXD and L1RXD, require pull-up
resistors in order to insure proper operation with transceivers.

The GCI bus has five channels. In addition to the 144-kbps ISDN 2B + D channels, GCI 
provides two channels for maintenance and control functions:

The monitor channel is used to transfer data between layer-1 devices and the control unit 
(i.e., the host). The command/indication channel is used to control activation/deactivation 
procedures or for the switching of test loops by the control unit.

The SC302 supports all five channels of the GCI channel 0. The following table shows where 
each channel can be routed. The two B channels can be concatenated and routed to the 
same SCC channel.

L1CLK GCI clock; input to the SC302.

L1TXD GCI transmit data; open drain output.

L1RXD GCI receive data; input to the SC302.

L1SYNC GCI SYNC signal; input to the SC302.

L1GRNT
Grant permission to transmit on the D channel; input to the
SC302.

SDS1 Serial data strobe 1; output from the SC302.

SDS2 Serial data strobe 2; output from the SC302.

GCIDCL GCI interface data clock; output from the SC302.

B1 64-kbps Bearer Channel (8 bits)

B2 64-kbps Bearer Channel (8 bits)

M 64-kbps Monitor Channel (8 bits)

D 16-kbps Signaling Channel (2 bits)

C/I, A, E 48-kbps Command/Indication Channel (6 bits)

 

GCI CHANNEL 0 SERIAL CONTROLLERS

 

D 
B1
B2
M 
C/I

SCC1, SCC2, SCC3
SCC1, SCC2, SCC3
SCC1, SCC2, SCC3
SMC1
SMC2
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The GCI interface supports the CCITT I.460 recommendation for data rate adaptation. The 
GCI interface can access each bit of the B channel as an 8-kbps channel. The mask register 
(SIMASK) for the B channels specifies which bits are supported by the GCI interface. The 
receiver will receive only the bits that are enabled by SIMASK; the transmitter will transmit 
only the bits that are enabled by SIMASK and will not drive the L1TXD pin otherwise (L1TXD 
in GCI mode is an open-drain output).

The SC302 supports contention detection on the D channel. When the SC302 has data to 
transmit on the D channel, it checks bit 4 of the SCIT C/I channel 2. The physical layer 
device monitors the physical layer bus for activity on the D channel and indicates with this 
bit that the channel is free. If a collision is detected on the D channel, the physical layer 
device sets bit 4 of C/I channel 2 to logic high. The SC302 then aborts its transmission and 
retransmits the frame when this bit is asserted again. This procedure is handled 
automatically for the first two buffers of a frame. The L1GRNT line may also be used for 
access to the S interface D channel. This signal is checked by the SC302, and the physical 
layer device should indicate that the S interface D channel is free by asserting L1GRNT.

In the deactivated state, the clock pulse is disabled, and the data line is a logic one. The 
layer-1 device activates the SC302 by enabling the clock pulses and by an indication in the 
channel 0 C/I channel. The SC302 will then report to the host by a maskable interrupt that 
a valid indication is in the SMC2 receive buffer descriptor.

When the host activates the line, it sets SETZ in the serial interface mode (SIMODE) 
register, causing the data output from L1TXD to become a logic zero. Code 0 (command 
timing TIM) will be transmitted on channel 0 C/I channel to the layer-1 device until the SETZ 
is reset. The physical layer device will resume transmitting the clock pulses and will give an 
indication in the channel 0 C/I channel. The host should reset SETZ to enable data output.

 

4.3.3  PCM Highway Mode

 

I In PCM highway mode, one, two, or all three SCCs can be multiplexed together to support 
various time-division multiplexed interfaces. PCM highway supports the standard T1 and 
CEPT interfaces as well as user-defined interfaces. In this mode, the ISDN pins have new 
names and functions (see Table 4-1).

L1CLK is always an input to the SC302 in PCM highway mode and is used as both a receive 
and transmit clock. Thus, data is transmitted and received simultaneously in PCM highway 
mode. (If receive data needs to be clocked into the SC302 at a different time or speed than 

 

Table 4-1. ISDN Pin Functions in PCM Highway Mode

 

SIGNAL DEFINITION FUNCTION

 

L1RXD Receive Data Input

L1TXD Transmit Data Output

L1CLK Receive and Transmit Clock Input

L1SYNC Sync Signal 0 Input

PSYNC Sync Signal 1 Input

L1RQ SCC1 Request-to-Send Signals Outputs
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transmit data is being clocked out, then NMSI mode should be used instead of PCM 
highway.) 

The two sync signals, L1SYNC and PSYNC, are also inputs to the SC302. They select one 
of three PCM channels to which data is routed or select no channel (see Table 4-2).

A PCM channel is not an SCC channel. A PCM channel is an intermediate internal channel 
that can be routed to any SCC, as selected in the SIMODE register. This extra layer of 
indirection keeps the hardware (which must generate L1SYNC and PSYNC signals 
externally) from having to be modified if a change in the SCC data routing is required. 

The routing of each channel is determined in the SIMODE register by the DRB-DRA bits for 
channel 1, the B1RB–B1RA bits for channel 2, and the B2RB–B2RA bits for channel 3. Once 
the routing of a PCM channel is selected, data is transmitted from the selected SCC 
transmitter over the physical interface using the L1CLK pin. At the same time, data is 
received from the physical interface and routed to the selected SCC receiver. When no sync 
is asserted, the L1TXD pin is three-stated, and the L1RXD pin is ignored.

Two different methods exist for using the L1SYNC–PSYNC pins: one-clock-prior mode and 
envelope mode (see Figure 4-2). In one-clock-prior mode, the sync signals should go active 
for a single clock period prior to an 8-bit time slot. In envelope mode, the sync signals should 
go active on the first bit of the time slot and stay active the entire time slot. The envelope 
mode is more general, allowing a time slot to be from one to N bits long.

An example of the use of the L1SYNC and PSYNC sync signals in the envelope mode is 
shown in Figure 4-3. The three PCM channels defined in the figure show some of the 
flexibility available in the PCM highway envelope mode. As shown, PCM channel time slots 
do not have to be contiguous in the PCM highway, but rather can be separated by other time 
slots. Also, PCM channel time slots need not be an even multiple of eight bits in envelope 
mode. Although not shown in the figure, it is also possible to route multiple PCM channels 
to a single SCC, causing the SCC to process one higher speed data stream.

The PCM highway interface also supports the RTS signal for SCC1. It will be asserted when 
SCC1 desires to transmit over the PCM highway and will stay asserted until the entire frame 
is transmitted (regardless of how many time slots that takes).

 

Table 4-2. Sync Signal Functions in PCM Highway Mode

 

L1SYNC PSYNC SELECTION

 

0 0 No Channel Selected

0 1 PCM Channel 1 Selected

1 0 PCM Channel 2 Selected

1 1 PCM Channel 3 Selected
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Figure 4-2. Two PCM Sync Methods

Figure 4-3. PCM Channel Assignment on a T1/CEPT Line

                    1 CLOCK 
CYCLE SYNC PRIOR

PSYNC

L1SYNC

8-BIT ENVELOPE

PSYNC

L1SYNC

DATA ROUTING

CH-1

CH-2

CH-3

24 OR 3221 3

8 BITS 8 BITS 8 BITS 8 BITS

NOTE:  Whenever the syncs are active, data from that SCC is transmitted and received using L1CLK edges.

4 5 6 7 8 9

PCM CHANNEL 3 CONTAINS 10 
BITS AND CAN BE ROUTED TO 
ANY SCC.

PCM CHANNEL 2 CONTAINS TWO 8-BIT TIME 
SLOTS AND CAN BE ROUTED TO ANY SCC.

PCM CHANNEL 1 CONTAINS 8 BITS 
AND CAN BE ROUTED TO ANY SCC. 

(CLOCK NOT TO SCALE)
PSYNC

L1SYNC

L1CLK

L1TXD
L1RXD
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4.3.4  Nonmultiplexed Serial Interface (NMSI)

 

The SC302 supports the NMSI mode for SCC2/3. In this case, the serial interface connects 
the serial lines of the NMSI interface (RXD, TXD, CLKRx and CLKTx) directly to the SCC2/
3 controller. These pins can be used as desired or left as general-purpose I/O port pins. 

 

4.4  SERIAL INTERFACE REGISTERS

 

There are two serial interface registers: SIMODE and SIMASK. The SIMODE register is a 
16-bit register used to define the serial interface operation modes. The SIMASK register is 
a 16-bit register used to determine which bits are active in the B1 and B2 channels of ISDN.

 

4.4.1  Serial Interface Mode Register (SIMODE) 

 

If the IDL or GCI mode is used, this register allows the user to support any or all of the ISDN 
channels independently. An extra SCC channel can then be used for other purposes in 
NMSI mode. The SIMODE register is a memory-mapped read-write register cleared by 
reset.

Serial Interface Mode Register (SIMODE) $8B4

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, refer to 4.3.2 GCI 

Interface)

SYNC/SCIT—SYNC Mode/SCIT Select Support 
SYNC is valid in PCM mode. 

0 = One pulse wide prior to the 8-bit data.
1 = N pulses wide and envelopes the N-bit data.

The SCIT (Special Circuit Interface T) interface mode is valid only in GCI mode. 

0 = SCIT support disabled 
1 = SCIT D-channel collision enabled. Bit 4 of channel 2 C/I used by the SC302 for 

receiving indication on the availability of the S interface D channel.

SDIAG1–SDIAG0—Serial Interface Diagnostic Mode (NMSI Pins Only)
00 = Normal operation 
01 = Automatic echo

The channel automatically retransmits the received data on a bit-by-bit basis. The 
receiver operates normally, but the transmitter can only retransmit received data. 
In this mode, L1GRNT is ignored. 

 

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

SETZ
SYNC
/SCIT

SDIAG
1

SDIAG
0

SDC2 SDC1 B2RB B2RA B1RB B1RA DRB DRA MSC3 MSC2 MS1 MS0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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10 = Internal loopback
The transmitter output (L1TXD) is internally connected to the receiver input 
(L1RXD). The receiver and the transmitter operate normally. Transmitted data 
appears on the L1TXD pin, and any external data received on L1RXD pin is 
ignored. In this mode, L1RQ is asserted normally, and L1GRNT is ignored. 

11 = Loopback control
In this mode, the transmitter output (L1TXD) is internally connected to the receiver 
input (L1RXD). The L1TXD and TXD pins will be high, but L1TXD will be three-
stated in IDL mode. This mode may be used to accomplish multiplex mode 
loopback testing without affecting the multiplexed layer 1 interface. It also 
prevents an SCC's individual loopback (configured in the SCM) from affecting the 
pins of its associated NMSI interface.

SDC2—Serial Data Strobe Control 2 
0 = SDS2 signal is asserted during the B2 channel 
1 = SDS1 signal is asserted during the B2 channel

SDC1—Serial Data Strobe Control 1 
0 = SDS1 signal is asserted during the B1 channel 
1 = SDS2 signal is asserted during the B1 channel

B2RB, B2RA—B2 Channel Route in IDL/GCI 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)

B1RB, B1RA—B1 Channel Route in IDL/GCI 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)

DRB, DRA—D-Channel Route in IDL/GCI 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 (IDL, or GCI) chosen in MS1–

MS0. NMSI pins are all available for other purposes. 
1 = SCC3 is not connected to a multiplexed serial interface but is either connected 

directly to the NMSI pins or not used. The choice of general-purpose I/O port pins 
versus SCC3 functions is made in the port A registers.



 

Communications Processor (CP)

 

4-14

 

 MC68SC302 USER’S MANUAL

 

MOTOROLA

 

MSC2—SCC2 Connection 
0 = SCC2 is connected to the multiplexed serial interface (IDL, or GCI) chosen in MS1–

MS0. NMSI pins are all available for other purposes. 
1 = SCC2 is not connected to a multiplexed serial interface but is either connected 

directly to the NMSI pins or not used. The choice of general-purpose I/O port pins 
versus SCC2 functions is made in the port A registers.

 

NOTE

 

The MSC2 and MSC3 bits should not be set simultaneously

MS1-MS0—Mode Supported 
00 = SI Disable Mode

When the SI is disabled, it is not connected to the ISDN pins but SCC1 is 
connected directly to the ISDN pins. In that case SCC1 should not be used. SCC2 
functions can be routed to port A as NMSI functions or configured instead as 
general purpose I/O pins. 
In SI Disabled mode, the MSC2 or MSC3 bit must be set if SCC2 or SCC3 is 
connected to the NMSI pins. The choice of general- purpose I/O port pins versus 
SCC2 functions is made in the port A registers.

01 = PCM Mode
When working in PCM mode, each of the three multiplexed channels CH-1, CH-
2, and CH-3 can be routed independently to each of the three SCCs. This 
connection is determined by the DRB, DRA, B1RB, B1RA, B2RB, and B2RA bits. 
SCC2/3 can be connected directly to its NMSI pins (if they are not needed for the 
PCM channels) as determined by the MSC2/3 bits. The MSC2/3 bit override the 
PCM routing for SCC2/3. 

10 = IDL Mode
When working in IDL/GCI mode, each ISDN channel (D, B1, and B2) can be 
routed independently to each of the three SCCs. This connection is determined 
by the DRB, DRA, B1RB, B1RA, B2RB, and B2RA bits. SCC2/3 can be 
connected directly to its respective NMSI pins (if they are not needed for ISDN 
channels) determined by the MSC2/3 bit. 

11 = GCI Interface
Refer to the GCI mode description. 

 

4.4.2  Serial Interface Mask Register (SIMASK) 

 

The SIMASK register, a memory-mapped read-write register, is set to all ones by reset. 
SIMASK is used in IDL and GCI to determine which bits are active in the B1 and B2 
channels. Any combination of bits may be chosen. A bit set to zero is not used by the SC302. 
A bit set to one signifies that the corresponding B channel bit is used for transmission and 
reception on the B channel. Note that the serial data strobes, SDS1 and SDS2, are asserted 
for the entire 8-bit time slot independent of the setting of the bits in the SIMASK register

Serial Interface Mask Register (SIMASK) $8B2

 

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

B2 B1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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NOTE

 

Bit 0 of this register is the first bit transmitted or received on the
IDL/GCI B1 channel.

 

4.5  SERIAL COMMUNICATION CONTROLLERS (SCC)

 

The SC302 contains three independent SCCs each of which can implement different 
protocols. Each protocol-type implementation uses identical buffer structures to simplify 
programming. Each protocol can be implemented with IDL, GCI, PCM, or NMSI physical 
layer interfaces (see Serial Channels Physical Interface on page 4) and can be configured 
to operate in either echo or loopback mode. Echo mode provides a return signal from an 
SCC by retransmitting the received signal. Loopback mode is a local feedback connection 
allowing an SCC to receive the signal it is transmitting. (Echo and loopback mode for 
multiplexed interfaces are discussed in 4.3 Serial Channels Physical Interface). 

The RISC controller transfers data between the SCCs and the on-chip dual-port RAM. This 
function is transparent to the user, being enabled and controlled according to the 
configuration of each SCC channel. 

SCC2 can be clocked by either an external source (with the clock pins RCLK or TCLK) or 
by an internal source through a baud rate generator for each SCC channel. The baud rate 
generator derives its clock from the main SC302 clock. The SCC transmitter and receiver 
sections are independent and may be clocked at different rates.

The SCC clocks must not exceed a ratio of 1:2.5 serial clock (RCLK or TCLK) to parallel 
clock (EXTAL). Thus, for a 20.48MHz system clock frequency, the serial clock must not 
exceed 8.19MHz. 

To provide modem serial output lines, the user must define I/O port pins as outputs in the 
port data direction register and write to the port A/B data register to cause the state of the 
pin to change.
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Figure 4-4. SCC Block Diagram

 

4.5.1  SCC Features

 

Each SCC channel has the following features: 

• HDLC or Transparent Modes

• Full-Duplex Operation 

• Echo Mode 

• Local Loopback Mode 

 

4.5.2  SCC Mode Register (SCM)

 

Each SCC has a mode register. The functions of bits 5–0 are common to each mode. The 
function of the specific mode bits varies according to the mode selected by the MODE bit. 
They are described in the relevant sections for each mode. Each SCM is a 16-bit, memory-
mapped, read-write register. The SCMs are cleared by reset.

SCC1, SCC2, SCC3 Mode Register (SCM1, SCM2, SCM3) $884, $894,$8A4

 

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

 NOF3  NOF2  NOF1  NOF0  C32  FSE RVD RTE  FLG  ENC DIAG1 DIAG0 ENR ENT 0 MODE

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SCC STATUS 
REGISTER

SCC EVENT
REGISTER

SCC MASK
REGISTER

SCC MODE
REGISTER

SYSTEM BUS

TRANSMITTER
CONTROL

DATA
REGISTER

DATA
REGISTER

RECEIVER
CONTROL

PERIPHERAL BUS

TXDRXD

SHIFTERDELIMITER SHIFTER
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NOF3–NOF0—One’s Complement of the Number of Flags between Frames or before 
Frames (0 to 15 Flags)

If NOF3–NOF0 = 1111, then no flags will be inserted between frames. Thus, the closing
flag of one frame will be followed immediately by the opening flag of the next frame in the
case of back-to-back frames.

C32—CRC16/CRC32
0 = 16-bit CCITT CRC 
1= 32-bit CCITT CRC 

FSE—Flag Sharing Enable 
0 = Normal operation 
1 = If NOF3–NOF0 = 0000, then a single shared flag is transmitted between back- to-

back frames. Other values of NOF3–NOF0 are decremented by one when FSE is 
set.

RVD—Reverse Data.
When this bit is set, the receiver and transmitter will reverse the character bit order, trans-
mitting the most significant bit first. In HDLC mode this bit should be zero.

RTE—Retransmit Enable 
0 = No automatic retransmission will be performed. 
1 = Automatic retransmit enabled 

Automatic retransmission occurs if the grant was negated on the first or second buffer of
the frame. This bit should be set to zero in transparent mode

FLG—Transmit Flags/Idles between Frames
0 = Send ones between frames L1RQ is negated between frames. If NOF3–NOF0 is 

greater than zero, L1RQ will be negated for a multiple of eight transmit clocks. The 
HDLC controller can transmit ones in both the NRZ and NRZI data encoding 
formats. The CP polls the Tx BD ready bit every 16 transmit clocks.

1 = Send flags between frames. L1RQ is always asserted. The CP polls the Tx BD 
ready bit every eight transmit clocks.

 

NOTE

 

This bit may be dynamically modified. If toggled from a one to a
zero between frames, a maximum of two additional flags will be
transmitted before the idle condition will begin. Toggling FLG will
never result in partial flags being transmitted.

ENC—Data Encoding Format 
0 = Non-return to zero (NRZ). A one is a high level; a zero is a low level.
1 = Non-return 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. During an idle condition, 
with the FLG bit cleared, the line will be forced to a high state.
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DIAG1–DIAG0—Diagnostic Mode
00 = Normal operation

When the SCC is used for the D-channel, request/grant mechanism is supported. 
Otherwise, reception and transmission are always enabled.

01 = Loopback mode
In this mode, the transmitter output is internally connected to the receiver input 
while the receiver and the transmitter operate normally.

10 = Automatic echo
In this mode, the channel automatically retransmits the received data on a bit-by-
bit basis. The receiver operates normally, but the transmitter simply retransmits 
the received data. The data is echoed out the TXD pin with a few nanosecond 
delay from RXD. No transmit clock is required, and the ENT bit in the SCC mode 
register does not have to be set.

11 = Software operation 
In this mode, the GRANT is just input to the SCC event (SCCE) and status 
(SCCS) registers. The SCC controller does not use this line to enable/disable 
transmission, but leaves low (i.e., active) in this mode. 

ENR—Enable Receiver 

When ENR is set, the receiver is enabled. When it is cleared, the receiver is disabled, and
any data in the receive FIFO is lost. If ENR is cleared during data reception, the receiver
aborts the current character. ENR may be set or cleared regardless of whether serial
clocks are present. To restart reception, the ENTER HUNT MODE command should be
issued before ENR is set again.

ENT—Enable Transmitter
When ENT is set, the transmitter is enabled; when ENT is cleared, the transmitter is dis-
abled. If ENT is cleared, the transmitter will abort any data transmission, clear the transmit
data FIFO and shift register, and force the TXD line high (idle). Data already in the trans-
mit shift register will not be transmitted. ENT may be set or cleared regardless of whether
serial clocks are present.
The STOP TRANSMIT command additionally aborts the current frame and would normal-
ly be given to the channel before clearing ENT. The command does not clear ENT auto-
matically. In a similar manner, to restart transmission, the user should issue the
RESTART TRANSMIT command and then set ENT. The specific actions taken with each
command vary somewhat according to protocol and are discussed in each protocol sec-
tion.

MODE—Channel Mode 
0 = HDLC 
1 = Totally Transparent

 

4.5.3  SCC Transmit Buffer Descriptors

 

Data associated with each SCC channel is stored in buffers, which can be located anywhere 
inside the internal RAM. Each buffer is referenced by a BD, which also may be located 
anywhere in internal RAM. 
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The BD table forms a circular queue with a programmable length. The user can program the 
start address of each transmit channel BD table in the internal memory. The user is allowed 
to allocate the parameter area of an unused channel to the other used channels as BD 
tables or as actual buffers. 

The format of the transmit BDs is the same for each SCC mode of operation - HDLC and 
Transparent. The first word in each BD determines the data length referenced to this BD and 
contains status and control bits. Only this field (containing the status and control bits) differs 
for each protocol. The second word in the BD contain the 16-bit address pointer that points 
to the actual buffer in memory. 

 

Figure 4-5. Transmit BD

 

For frame-oriented protocols, a message may reside in as many buffers as necessary. The 
CP does not assume that all buffers of a single frame are currently linked to the BD table; it 
does assume, however, that the unlinked buffers will be provided by the host in time to be 
transmitted. Failure to do so will result in an underrun error being reported by the CP. 

The CP processes the transmit BDs in a straightforward fashion. Once the transmit side of 
an SCC is enabled, it starts with the first BD in that SCC's transmit BD table, periodically 
checking a bit to see if that BD is “ready”. Once it is ready, it will process that BD, reading a 
word at a time from its associated buffer, doing certain required protocol processing on the 
data, and moving resultant data to the SCC transmit FIFO. When the first buffer has been 
processed, the CP moves on to the next BD, again waiting for that BD's “ready” bit to be set. 
Thus, the CP does no look-ahead BD processing, nor does it skip over BDs that are not 
ready. When the CP sees the “wrap” bit set in a BD, it goes back to the beginning of the BD 
table, after processing of this BD is complete. After using a BD, the CP sets the “ready” bit 
to not-ready; thus, the CP will never use a BD twice until the BD has been confirmed by the 
host.

 

4.5.4  SCC Receive Buffer Descriptors

 

For each SCC, the user can allocate a memory chunk in the Dual Port RAM, with a 
programmable length. This chunk will include the receive BDs and the receive buffers.

Each BD is followed by its buffer, and the next BD is written right after that when opened, so 
there is no wasted space when buffers are closed earlier then expected, or when buffers are 
not used. 

 

Figure 4-7. Receive BD

 

15 0
STATUS and CONTROL DATA LENGTH OFFSET + 0

DATA BUFFER POINTER OFFSET + 2

15 0
STATUS and CONTROL DATA LENGTH OFFSET + 0
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The RISC fills the RAM and closes the buffer if a frame was completely received or if the 
maximum receive buffer length (MRBLR) was exceeded. When closing the buffer, the RISC 
writes the length of the buffer, sets the status bits, sets the E bit in the word following the 
buffer (the next BD), and resets the E bit in the current BD.

The RISC can generate an interrupt request in the SCC Event Register (SCCE) whenever 
the number of valid bytes in the chunk exceeds the interrupt threshold (RTH). The RISC 
does not close a buffer when it reaches the interrupt threshold. The host can read data only 
from buffers that were closed, i.e., with E=0.

In HDLC mode an interrupt can be generated after each Frame Reception (RXF in SCCE). 
In transparent mode an interrupt is generated after each buffer reception.

Figure 4-6. SCC Transmit Memory Structure
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The RISC can set the BSY interrupt when it has no place to write new data, or when it has 
no place to open a new BD for new incoming data. When BSY is set, the RISC stops 
receiving new data from the SCC. The user can read from the RAM the data received until 
the busy condition occurred. The host should then give the INITIALIZE RX command to the 
CR. This command initializes the PRAM receive section, clears the SCC Rx memory chunk 
and forces the SCC to enter the hunt mode. The next HDLC frame will be written to the first 
address in the Rx memory chunk.

The host holds a pointer to the first not handled buffer, RNH in SCCE. RNH is a pointer 
which always points to the next BD to be handled by the CPU. Initially, after reset and before 
SCC is enabled, the user must initialize RNH to the same value as RBASE, since the first 
Rx BD will be located at the address pointed to by RBASE.

During interrupt request handling, the CPU updates RNH after reading an Rx data buffer. Its 
new value is the address of the next BD to be handled by the CPU. It is computed by adding 
the length of the previous data buffer to the previous RNH. When interrupted, the host 
should check the E bit in this BD. If E=0, the host can read the buffer. After reading the 
buffer, the host then checks the next BD. If E=0, it can read this buffer also, and so on. After 
reading all the ready buffers, the host

 

 

 

should update the CPU first not handled parameter to 
point to the next BD, and clear the RTH/TO bit in the SCC event register.

While reading the ready buffers, the host may update the CPU first not handled parameter 
to point where it has not read yet. This will free a space for the RISC, and reduce the chance 
of a BSY condition. (The CPU first not handled parameter should always be even.)

In the HDLC mode, there could be a case where a frame is received, and after that, flags/
idles or frames without address match are not received for a long time. If the number of bytes 
in the chunk is less than RTH, and the RXF bit of the event register is masked, the host will 
not be interrupted. To solve this problem a time-out mechanism is used: The RISC counts 
the number of octets (8 serial clocks) received in a channel. If this number exceeds the time-
out parameter RTO and there is data in the RAM, it can generate an interrupt (TO) to the 
host.

A BD always starts at an even address. If a buffer length is odd, the byte after the last buffer 
byte is “garbage” and the next BD starts at the next even address. The host should consider 
this when calculating the next BD address. 
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4.5.5  SCC Parameter RAM 

# Initialized by the user (host).
* should be initialized to TBASE/RBASe before enabling the SCC.

4.5.5.1  RX BD TABLE POINTER (RBASE) .  The RBASE is a pointer to the starting 
location of the SCC receive chunk, which includes the receive buffer descriptors and the 
receive buffers.

NOTE

RBASE and TBASE should always have an even value.

4.5.5.2  RX CHUNK LENGTH (RLEN). Length (in bytes) of the SCC receive chunk. It 
should always have an even value.

4.5.5.3  RX INTERRUPT THRESHOLD (RTHRSH). Number of data bytes written before 
an interrupt to the host can be generated. RTHRSH should be even, and less then RLEN

4.5.5.4  CPU FIRST NOT HANDLED BD (RNH).  The address of the first BD which is not 
handled by CPU in its interrupt service routine.

4.5.5.5  RX TIME-OUT(RTO).  If the actual number of octets received exceeds this number 
and there is a valid data in the Rx chunk, an interrupt can be generated.

Table 4-3. SCC Parameter RAM

Address Name Width Description

SCC Base # RBASE  Word Rx Base address
SCC Base +2 # RLEN  Word Rx Chunk Length
SCC Base +4 # RTHRSH  Word Rx Interrupt Threshold
SCC Base +6 # RNH *  Word CPU First Not Handled Rx BD
SCC Base +8 # RTO  Word Rx Time-out
SCC Base +A RTOC  Word Rx Time-out Counter
SCC Base +C # MRBLR  Word Maximum Rx Buffer Length
SCC Base +E Word Rx Internal Byte Count
SCC Base +10  Word Rx Internal state
SCC Base +12 # RCBD *  Word Rx Current BD Pointer
SCC Base +14 # RPTR*  Word Rx Internal Data Pointer
SCC Base +16 # TBASE  Word Tx BD Base Address
SCC Base +18  Word Tx Internal state
SCC Base +1A # TBPTR *  Word Tx BD Pointer
SCC Base +1C  Word Reserved
SCC Base +1E  Word Tx Internal Data Pointer
SCC Base +20  Word Tx Internal Byte Count
SCC Base +22  Word Tx temp
SCC Base + 24 to SCC Base + 38 are protocol specific (HDLC or Transparent) parameter RAM



Communications Processor (CP)

4-24  MC68SC302 USER’S MANUAL MOTOROLA

4.5.5.6  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 SC302 will write to a receive buffer on that 
SCC before moving to the next buffer. The SC302 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. 

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

The following requirements should be met on MRBLR, RTHRSH and RLEN:

• MRBLR should be even.

• 0xFE >= MRBLR > 0

• MRBLR <= RTHRSH -2

• RTHRSH should be even.

• RTHRSH <= RLEN -4

• RLEN should be even.

4.5.5.7  RX CURRENT BD (RCBD).  A pointer to the current BD handled by the RISC. 

4.5.5.8  TX BD TABLE POINTER (TBASE). TBASE defines the starting location in the 
dual-port RAM for the set of BDs for transmit functions of the SCC. This provides a great 
deal of flexibility in how BDs for an SCC are partitioned. By selecting TBASE entry for all 
SCCs, and by setting the W-bit in the last BD in each BD list, the user may select how many 
BDs to allocate for the transmit side of every SCC. The user must initialize these entries 
before enabling the corresponding channel. Furthermore, the user should not configure BD 
tables of two enabled SCCs to overlap, or erratic operation will occur.

4.5.5.9  TRANSMITTER BUFFER DESCRIPTOR POINTER (TBPTR).  
The transmitter buffer descriptor pointer (TBPTR) for each SCC channel points to the next 
BD that the transmitter will transfer data from when it is in IDLE state, or to the current BD 
during frame transmission. After a reset, the user has to write the TBPTR to be equal to the 
TBASE entry. When the end of a BD table is reached, the CP initializes this pointer to the 
value programmed in the TBASE entry. Although TBPTR need never be written by the user 
in most applications (except after reset), it may be modified by the user when the transmitter 
is disabled, or when the user is sure that no transmit buffer is currently in use (e.g., after 
STOP TRANSMIT command is issued, and the frame completes its transmission).
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.

4.5.6  SCC Event Register (SCCE)
This 8-bit register is used to report events recognized by any of the SCCs. On recognition 
of an event, the SCC will set its corresponding bit in the SCC event register (regardless of 
the corresponding mask bit in the SCC mask register). The SCC 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). 

4.5.7  SCC Mask Register (SCCM) 
This 8-bit read-write register allows enabling or disabling interrupt generation by the CP for 
specific events in each SCC channel. An interrupt will only be generated if the SCC 
interrupts for this channel are enabled in the IMR in the interrupt controller. 

DATA

AREA

Rx Channel Memory Chunk

DATA

DATA
AREA

AREA

RBASE

RNH

RCBD
100 bytes

50 bytes

RTHRSH = 150

A threshold interrupt can be generated when there are 150 valid bytes in the memo

(cont)

The second buffer continues at the beginning of the memory chunk.

BD Status Data Length

BD Status Data Length

Example:

chunk.
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If a bit in the SCC mask register is zero, the CP will not proceed with its usual interrupt 
handling whenever that event occurs. Any time a bit in the SCC mask register is set, a one 
in the corresponding bit in the SCC event register will cause the SCC event bit in the IPR to 
be set.

The bit locations in the SCC mask register are identical to those in the SCC event register. 
SCCM is cleared upon reset. 

4.5.8  SCC Status Register (SCCS) 

SCC Status Register $8xD

Bits 7–3—Reserved for future use.

ID—Idle status on the receiver line

GRANT—Grant status on the channel.

4.5.9  Disabling the SCCs
If an SCC transmitter or receiver is not needed for a period of time or a mode change is 
required, then it may be disabled and re-enabled later. 

For the SCC transmitter, the sequence is as follows: 

• STOP TRANSMIT command

• Wait for the FIFO to empty

• Clear ENT (The SCC transmitter is now disabled)

• RESTART TRANSMIT Command 

• Set ENT

For the SCC receiver, the sequence is as follows: 

• Clear ENR (The SCC receiver is now disabled)

• ENTER HUNT MODE command

• Set ENR

This sequence assures that any buffers in use will be properly closed and that new data will 
be transferred to/from a new buffer.

While an SCC is disabled the SCM register may be modified. Changes to the SCC protocol, 
or diagnostic mode may then be made. Such parameters cannot be modified “on-the-fly.”

The SCC should be disabled and then re-enabled if any change is made to the SCC's 
parallel I/O or serial channels physical interface configuration. The SCC does not need to 

SCCS1 IS AT ADDRESS $88D 7 6 5 4 3 2 1 0

SCCS2 IS AT ADDRESS $89D RESERVED ID – GRANT

SCCS3 IS AT ADDRESS $8AD 0 0 0 0 0 0 0 0
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be disabled if only a change to a parameter RAM value is made. See Table 4-3 for a 
description of which parameter RAM values may be modified.

To save power, the SCCs may simply be disabled. Clearing the enable transmitter (ENT) bit 
in the SCC mode register causes the SCC transmitter to consume the least possible power; 
clearing the ENR bit causes a similar action for the SCC receiver.

4.5.10  HDLC Controller
Layer 2 of the seven-layer OSI model is the data link layer. One of the most common layer 
2 protocols is HDLC. Many other common layer 2 protocols are heavily based on HDLC, 
particularly its framing structure, namely: SDLC, SS#7, LAPB, and LAPD. The framing 
structure of HDLC is shown in Figure 4-9.

Figure 4-9. Typical HDLC Frame

HDLC uses a zero insertion/deletion process (commonly known as bit-stuffing) to ensure 
that the bit pattern of the delimiter flag does not occur in the fields between flags. The HDLC 
frame is synchronous and therefore relies on the physical layer to provide a method of 
clocking and synchronizing the transmitter and receiver.

Since the layer 2 frame can be transmitted over a point-to-point link, a broadcast network, 
or packet and circuit-switched systems, an address field is needed to carry the frame's 
destination address. The length of this field is commonly 0, 8, or 16 bits, depending on the 
data link layer protocol. For instance, SDLC and LAPB use an 8-bit address. SS#7 has no 
address field at all because it is always used in point-to-point signaling links. LAPD further 
divides its 16-bit address into different fields to specify various access points within one 
piece of equipment. It also defines a broadcast address. Some HDLC-type protocols also 
allow for extended addressing beyond 16-bits.

The 8- or 16-bit control field provides a flow control number and defines the frame type 
(control or data). The exact use and structure of this field depends upon the protocol using 
the frame. 

Data is transmitted in the data field, which can vary in length depending upon the protocol 
using the frame. Layer 3 frames are carried in the data field.

Error control is implemented by appending a cyclic redundancy check (CRC) to the frame, 
which is 16-bits long in most protocols, but may be 32-bits long in some.

When the MODE bit of an SCC mode register (SCM) selects HDLC mode, then that SCC 
functions as an HDLC controller. The HDLC controller handles the basic functions of the 
HDLC/SDLC protocol on either the D channel, a B channel, or from a multiplexed serial 
interface (IDL or GCI (IOM-2)). When the HDLC controller is used to support the B or D 

OPENING
FLAG

 ADDRESS CONTROL
INFORMATION

(OPTIONAL)
CRC

CLOSING
FLAG

8 BITS 16 BITS 8 BITS 8N BITS 16 BITS 8 BITS
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channel of the ISDN, the SCC outputs are internally connected to the physical layer serial 
interface.

NOTE

SDLC is fully supported, but the SDLC loop mode (ring
configuration) is not supported.

When an SCC in HDLC mode is used with a nonmultiplexed interface, then the SCC outputs 
are connected directly to the external pins. In this case, the serial interface uses four 
dedicated pins: transmit data (TXD), receive data (RXD), receive clock (RCLK), and transmit 
clock (TCLK). Other modem signals may be supported through the parallel I/O pins.

The HDLC controller consists of separate transmit and receive sections whose operations 
are asynchronous with the chip clock and may be either synchronous or asynchronous with 
respect to the other SCCs. When the HDLC controller is connected to one of the multiplexed 
physical interface options (IDL or GCI), the receive and transmit clocks are identical and are 
supplied externally by the physical layer. 

The HDLC controller key features are as follows: 

• Flexible Data Buffers with Multiple Buffers per Frame Allowed 

• Separate Interrupts for Frames (Receive) 

• Separate Interrupts for Buffers (Transmit) 

• Four Address Comparison Registers with Mask

• Flag/Abort/Idle Generation/Detection 

• Zero Insertion/Deletion 

• NRZ/NRZI Data Encoding 

• 16-Bit or 32-Bit CRC-CCITT Generation/Checking 

• Detection of Non-Octet Aligned Frames 

• Programmable Flags (0–15) between Successive Frames 

• Automatic Retransmission in Case of Collision

4.5.10.1  HDLC CHANNEL FRAME TRANSMISSION PROCESSING. The HDLC 
transmitter is designed to work with almost no intervention from the host. When the host 
enables one of the transmitters, it will start transmitting flags or idles as programmed in the 
HDLC mode register. The HDLC controller will poll the first buffer descriptor (BD) in the 
transmit channel's BD table. When there is a frame to transmit, the HDLC controller will fetch 
the data from memory and start transmitting the frame (after first transmitting the user-
specified minimum number of flags between frames). When the end of the current BD has 
been reached and the last buffer in the frame bit is set, the cyclic redundancy check (CRC), 
if selected, and the closing flag are appended. 

Following the transmission of the closing flag, the HDLC controller writes the frame status 
bits into the BD and clears the ready bit. When the end of the current BD has been reached, 
and the last bit is not set (working in multibuffer mode), only the ready bit is cleared. In either 
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mode, an interrupt is issued according to the interrupt bit in the BD. The HDLC controller will 
then proceed to the next BD in the table. In this way, the user may be interrupted after each 
buffer, after a specific buffer has been transmitted, or after each frame.

To rearrange the transmit queue before the SC302 has completed transmission of all 
buffers, issue the STOP TRANSMIT command. This technique can be useful for 
transmitting expedited data before previously linked buffers or for error situations. When 
receiving the STOP TRANSMIT command, the HDLC controller will abort the current frame 
being transmitted and start transmitting idles or flags. When the HDLC controller is given the 
RESTART TRANSMIT command, it resumes transmission. 

4.5.10.2  HDLC CHANNEL FRAME RECEPTION PROCESSING. The HDLC receiver is 
also designed to work with almost no intervention from the host. The HDLC receiver can 
perform address recognition and CRC checking. The received frame (all fields between the 
opening and closing flags) is made available to the user for performing any HDLC-based 
protocol. 

When the host enables one of the receivers, the receiver waits for an opening flag character. 
When the receiver detects the first byte of the frame, the HDLC controller will compare the 
frame address against the user-programmable addresses. The user has four 16-bit address 
registers and an address mask available for address matching. The HDLC controller will 
compare the received address field to the user-defined values after masking with the 
address mask. The HDLC controller can also detect broadcast (all ones) addressed frames, 
if one address register is written with all ones.

If a match is detected, the HDLC controller will open a new BD (if there is free place in the 
Rx chunk) and will start to transfer the incoming frame to the BD's associated data buffer 
starting with the first address byte. When the data buffer has been filled, the HDLC controller 
clears the empty bit in the BD. If the incoming frame exceeds the length of the data buffer, 
the HDLC controller will open the next BD right after the previous buffer and will continue to 
transfer the rest of the frame to this BD's associated data buffer. 

When the frame ends, the CRC field is checked against the recalculated value and is written 
to the data buffer starting with the first address byte. The HDLC controller then sets the last 
buffer in frame bit, writes the frame status bits into the BD, and clears the empty bit. The 
HDLC controller next generates a maskable interrupt, indicating that a frame has been 
received and is in memory. The HDLC controller then waits for a new frame. Back-to-back 
frames may be received with only a single shared flag between frames. Also, flags that 
share a zero will be recognized as two consecutive flags.

4.5.10.3  HDLC MEMORY MAP. When configured to operate in HDLC mode, the SC302 
overlays the structure shown in Table 4-4 onto the protocol-specific area of that SCC 
parameter RAM. Refer to Table 4-3 for the placement of the SCC parameter RAM areas and 
the other protocol specific parameter RAM values. 
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NOTE

An incorrect initialization of C_MASK may be used to force
receive CRC errors for software testing purposes. The transmit
CRC will not be affected.

Table 4-4. HDLC-Specific Parameter RAM

# Initialized by the user (host).

4.5.10.4  HDLC PROGRAMMING MODEL. The host configures each SCC to operate in 
one of two protocols by the MODE bit in the SCC mode register (SCM). MODE = 0 selects 
HDLC mode. The data structure supports multibuffer operation and address comparisons. 

The receive errors (overrun, nonoctet aligned frame, aborted frame, and CRC error) are 
reported through the receive BD. The transmit errors (underrun and GRANT lost) are 
reported through the transmit BD. An indication about the status of the lines (idle and 
GRANT) is reported through the SCC status register (SCCS), and a maskable interrupt is 
generated upon a status change in any one of those lines. 

4.5.10.5  HDLC COMMAND SET. The following commands are issued to the command 
register. 

STOP TRANSMIT Command
This command disables the transmission of frames on the transmit channel and the cur-
rent frame transmission is aborted. The TxBD# is not advanced and no New BD is access-
ed.The channel will resume data transmission after the RESTART TRANSMIT command
is issued.

RESTART TRANSMIT Command
This command re-enables transmission of data on the transmit channel.Transmission will
resume from the current TxBD# in the channels transmit BD table.

ENTER HUNT MODE Command
This command forces the Receiver to abort reception of the current frame, close a buffer
(if opened), and scan the input data stream for a FLAG sequence. No interrupt is gener-
ated on the closing of this BD. Further receptions will use a new BD.

ADDRESS NAME WIDTH DESCRIPTION

 SCC Base + 24
SCC Base + 26
SCC Base + 28 #
SCC Base + 2A #
SCC Base + 2C
SCC Base + 2E

RCRC_L
RCRC_H

C_MASK_L
C_MASK_H

TCRC_L
TCRC_H

Word
Word
Word
Word
Word
Word

Temp Receive CRC Low
Temp Receive CRC High
Constant ($F0B8 16-Bit CRC, $DEBB 32-Bit CRC)
Constant ($XXXX 16-Bit CRC, $20E3 32-Bit CRC)
Temp Transmit CRC Low
Temp Transmit CRC High

 SCC Base + 30 #
SCC Base + 32 #
 SCC Base + 34 #
 SCC Base + 36 #
 SCC Base + 38 #

HMASK
HADDR1
HADDR2
HADDR3
HADDR4

Word
Word
Word
Word
Word

User-Defined Frame Address Mask
User-Defined Frame Address
User-Defined Frame Address
User-Defined Frame Address
User-Defined Frame Address
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INITIALIZE RX Command
This command initializes the Rx parameter RAM, clears the Rx memory chunk and forces
the SCC to enter the hunt mode. This command is expected in initialization before ENR
is set, and when busy interrupt is set.

4.5.10.6  HDLC ADDRESS RECOGNITION. Each HDLC controller has five 16-bit registers 
for address recognition: one mask register and four address registers (HMASK, HADDR1, 
HADDR2, HADDR3, and HADDR4). The HDLC controller reads the frame's address from 
the HDLC receiver, checks it against the four address register values, and then masks the 
result with the user-defined HMASK. A one in HMASK represents a bit position for which 
address comparison should occur; a zero represents a masked bit position. Therefore, to 
receive all frames, set HMASK to $0000. Upon an address match, the address and the data 
following are written into the data buffers. 

NOTE

For 8-bit addresses, mask out the eight high-order bits in the
HMASK register.

Examples of 16- and 8-bit HDLC address recognition are shown in Figure 4-10

Figure 4-10. HDLC Address Recognition Examples

4.5.10.7  HDLC ERROR-HANDLING PROCEDURE. The HDLC controller reports frame 
reception and transmission error conditions using the channel BDs and the HDLC event 
register. The modem interface lines can also be directly monitored in the SCC status 
register.

Transmission Errors:

1. Transmitter Underrun. When this error occurs, the channel terminates buffer transmis-
sion, closes the buffer, sets the underrun (UN) bit in the BD, and generates the TXE 
interrupt (if enabled). The channel will resume transmission after the reception of the 
RESTART TRANSMIT command. The transmit FIFO size is four words.

2. GRANT Lost (Collision) During Frame Transmission. When this error occurs and the 
channel is not programmed to control this line with software, the channel terminates 
buffer transmission, closes the buffer, sets the Collision(COL) bit in the BD, and gen-

FLAG
$7E

ADDRESS
$68

ADDRESS
$AA

CONTROL
$44

ETC. FLAG
$7E

ADDRESS
$55

CONTROL
$44

ETC.

HMASK
HADDR1
HADDR2
HADDR3
HADDR4

HMASK
HADDR1
HADDR2
HADDR3
HADDR4

$FFFF
$AA68
$FFFF
$AA68
$AA68

$00FF
$XX55
$XX55
$XX55
$XX55

8 BIT ADDRESS RECOGNITION16-BIT ADDRESS RECOGNITION

RECOGNIZES ONE 16-BIT ADDRESS (HADDR1) AND
THE 16-BIT BROADCAST ADDRESS (HADDR2)

RECOGNIZES A SINGLE 8-BIT ADDRESS
 (HADDR1)
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erates the TXE interrupt (if enabled). The channel will resume transmission automati-
cally if the RTE bit is set, or after the RESTART TRANSMIT command is given if the 
RTE bit is cleared.

Reception Errors:

1. Overrun Error. The HDLC controller maintains an internal three-word FIFO for receiv-
ing data. The CP begins processing the data and updating the CRC when the first 
word is received in the FIFO. When a receive FIFO overrun occurs, the channel writes 
the received data byte to the internal FIFO over the previously received byte. The pre-
vious data byte and the frame status are lost. Then the channel closes the buffer with 
the overrun (OV) bit in the BD set and generates the RXF interrupt (if enabled). The 
receiver then enters the hunt mode.

2. Abort Sequence. An abort sequence is detected by the HDLC controller when seven 
or more consecutive ones are received while receiving a frame. When this error oc-
curs, the channel closes the buffer by setting the Rx abort sequence (AB) bit in the BD 
and generates the RXF interrupt (if enabled). The receiver then enters hunt mode im-
mediately. The CRC and nonoctet error status conditions are not checked on aborted 
frames.

3. Nonoctet Aligned Frame. When this error occurs, the channel writes the received data 
to the data buffer, closes the buffer, sets the Rx nonoctet aligned frame (NO) bit in the 
BD, and generates the RXF interrupt (if enabled). The CRC error status should be dis-
regarded on nonoctet frames. After a nonoctet aligned frame is received, the receiver 
enters hunt mode (an immediately following back-to-back frame will be received). The 
nonoctet data may be derived from the last word in the data buffer as follows:

Consistent with other HDLC operation, the MSB is the first bit received in this word, 
and the low-order valid data bit is the last.

4. CRC Error. When this error occurs, the channel writes the received CRC to the data 
buffer, closes the buffer, sets the CR bit in the BD, and generates the RXF interrupt (if 
enabled). After receiving a frame with a CRC error, the received enters hunt mode (An 
immediately following back-to-back frame will be received.). CRC checking cannot be 
disabled, but the CRC error may be ignored if checking is not required.

4.5.10.8  HDLC RECEIVE BUFFER DESCRIPTOR (RX BD) . The HDLC controller uses 
the Rx BD to report information about the received data for each buffer. The Rx BD is shown 
in Figure 4-11. 

Figure 4-11. HDLC Receive Buffer Descriptor

MSB LSB   

  1  0                                                         • • •                                                   0

1                    LEADING ZEROS 

 VALID DATA NOT VALID DATA 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E L  F NO AB CR OV -— DATA LENGTH 
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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 host is free to examine 
or write to any fields of the BD. 

1 = The data buffer associated with the BD is empty. This bit signifies that the BD and 
its associated buffer are available to the HDLC controller. The host should not write 
to any fields of this BD when this bit is set. The empty bit will remain set while the 
HDLC controller is currently filling the buffer with received data.

L—Last in Frame 
This bit is set by the HDLC controller when this buffer is the last in a frame. This implies
the reception of a closing flag or reception of an error, in which case one or more of the
CD, OV, and AB bits are set. The HDLC controller will write the number of last buffer oc-
tets to the data length field. 

0 = This buffer is not the last in a frame. 
1 = This buffer is the last in a frame.

F—First in Frame 
This bit is set by the HDLC controller when this buffer is the first in a frame. 

0 = The buffer is not the first in a frame. 
1 = The buffer is the first in a frame.

NO—Rx Nonoctet Aligned Frame 
A frame that contained a number of bits not exactly divisible by eight was received.

AB—Rx Abort Sequence 
A minimum of seven consecutive ones was received during frame reception.

CR—Rx CRC Error 
This frame contains a CRC error.

OV—Overrun 
A receiver overrun occurred during frame reception.

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. 

4.5.10.9  HDLC TRANSMIT BUFFER DESCRIPTOR (TXBD) . Data is presented to the 
HDLC controller for transmission on an SCC channel by arranging it in buffers referenced 
by the channel's TxBD table. The HDLC controller confirms transmission (or indicates error 
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conditions) using the BDs to inform the host that the buffers have been serviced. The TxBD 
is shown in Figure 4-12. 

Figure 4-12. HDLC Transmit Buffer Descriptor

The first word of the TxBD contains status and control bits. Bits 15–10 are prepared by the 
user before transmission; bits 9–8 are set by the HDLC controller after the buffer has been 
transmitted. Bit 15 is set by the user when the buffer and BD have been prepared and is 
cleared by the HDLC controller after the frame has been transmitted.

R—Ready
0 = This buffer is not currently ready for transmission. The user is free to manipulate 

this BD (or its associated buffer). The HDLC controller clears this bit after the buffer 
has been fully transmitted or after an error condition has been encountered.

1 = The data buffer, which has been prepared for transmission by the user, has not yet 
transmitted. No fields of this BD may be written by the user once this bit is set.

W—Wrap (Final BD in Table)
0 = This is not the last BD in the TxBD table.
1 = This is the last BD in the TxBD table. After this buffer has been used, the HDLC 

controller will transmit data from the first BD in the table (the BD pointed to by the 
TBASE).

I—Interrupt
0 = No interrupt is generated after this buffer has been serviced.
1 = Either TXB or TXE in the HDLC event register will be set when this buffer has been 

serviced by the HDLC controller, which can cause an interrupt. 

L—Last
0 = This is not the last buffer in the frame.
1 = This is the last buffer in the current frame.

TC—Tx CRC
This bit is valid only when the last (L) bit is set.

0 = Transmit the closing flag after the last data byte. This setting can be used for 
testing purposes to send a “bad” CRC after the data.

1 = Transmit the CRC sequence after the last data byte.

UN—Underrun
The HDLC controller encountered a transmitter underrun condition while transmitting the 
associated data buffer.

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

OFFSET + 0  R -  W  I L TC UN COL DATA LENGTH

OFFSET + 2  TX BUFFER POINTER
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COL—Collision (GRANT Lost)
L1GRNT (layer-1 grant) in IDL/GCI mode was lost during frame transmission. If data from 
more than one buffer is currently in the FIFO when this error occurs, this bit will be set in the 
TxBD that is currently open.

DATA LENGTH 
The data length is the number of octets the HDLC controller should transmit from this BD's
data buffer. It is never modified by the CP. The value of this field should be greater than
zero.

TX BUFFER POINTER
The transmit buffer pointer, which contains the address of the associated data buffer, may
be even or odd.

4.5.10.10  HDLC EVENT REGISTER . The SCC event register (SCCE) is called the HDLC 
event register when the SCC is operating as an HDLC controller. It is an 8-bit register used 
to report events recognized by the HDLC channel and to generate interrupts. Upon 
recognition of an event, the HDLC controller sets its corresponding bit in the HDLC event 
register. Interrupts generated by this register may be masked in the HDLC mask register.

The HDLC 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. This register is cleared at reset.

HDLC Event Register 

GRANT—GRANT Status Changed
A change in the status of the channel GRANT was detected on the HDLC channel. The
SCC status register may be read to determine the current status.

IDL—IDLE Sequence Status Changed
A change in the status of the serial line was detected on the HDLC channel. The SCC sta-
tus register may be read to determine the current status.

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

RXF—Rx Frame
A complete frame has been received on the HDLC channel. This bit is set no sooner than
two receive clocks after receipt of the last bit of the closing flag.

BSY—Busy Condition
A frame was received and discarded due to lack of space in the receive chunk.

15 14 13 12 11 10 9 8 SCCE1 AT ADDRESS $889

GRANT — IDL TXE RXF BSY TXB RTH/TO SCCE2 AT ADDRESS $899

0 0 0 0 0 0 0 0 SCCE3 AT ADDRESS $8A9
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TXB—Tx Buffer
A buffer has been transmitted on the HDLC channel. This bit is set no sooner than when
the second-to-last bit of the closing flag begins its transmission, if the buffer is the last in
the frame. Otherwise, it is set after the last byte of the buffer has been written to the trans-
mit FIFO.

RTH/TO—Receiver Threshold or Time Out
The receive memory chunk has been filled with RTHRSH bytes, or the receive memory
chunk has valid data, and the time (measured in RCLK octets) have reached RTO.

4.5.10.11  HDLC MASK REGISTER. The SCC mask register (SCCM) is referred to as the 
HDLC mask register when the SCC is operating as an HDLC controller. It is an 8-bit read-
write register that has the same bit formats as the HDLC event register. If a bit in the HDLC 
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. Unused/
reserved bits must be masked. This register is cleared upon reset.

HDLC Mask Register 

4.5.11  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.

The SCC in transparent mode can work with IDL, GCI (IOM-2), or NMSI interfaces. When 
the SCC in transparent mode is used in NMSI, the SCC outputs are connected directly to 
the external pins without any synchronization.

The main transparent controller features are as follows:

• Flexible Data Buffers

• Internal byte Synchronization from SI 

• Reverse Data Mode

• Interrupts on Buffers Transmitted or Received

• Three Commands

4.5.11.1  TRANSPARENT CHANNEL BUFFER TRANSMISSION PROCESSING. When 
the host enables the transparent transmitter, it will start transmitting ones. The transparent 
controller then polls the first BD in the transmit channel's BD table approximately every 16 
transmit clocks. When there is a buffer to transmit, the transparent controller will fetch the 

15 14 13 12 11 10 9 8 SCCM1 AT ADDRESS $88B

GRANT — IDL TXE RXF BSY TXB RTH/TO SCCM2 AT ADDRESS $89B

0 0 0 0 0 0 0 0 SCCM3 AT ADDRESS $8AB
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data from memory and start transmitting the buffer. Transmission will not begin until the 
internal transmit FIFO is preloaded and the SCC achieves synchronization if using the SI.

When a BD's data is completely transmitted, the last bit (L) is checked in the BD. If the L bit 
is cleared, then the transmitter moves immediately to the next buffer to begin its 
transmission, with no gap on the serial line between buffers. Failure to provide the next 
buffer in time results in a transmit underrun, causing the TXE bit in the transparent event 
register to be set. 

If the L bit is set, the frame ends, and the transmission of ones resumes until a new buffer 
is made ready. The next buffer will not begin transmission until achieving synchronization if 
using the SI.

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 
register is set, each data byte will be reversed in its bit order before transmission.

If the interrupt (I) bit in the TxBD 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 
interrupt.

4.5.11.2  TRANSPARENT CHANNEL BUFFER RECEPTION PROCESSING. When the 
host enables the transparent receiver, it will enter hunt mode. In this mode, if using the SI, 
it waits to achieve synchronization before receiving data.

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. The transparent receiver 
continues to move data to the receive 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 RxBD in the table and 
begins moving data to its associated buffer. 

If there is no place in the memory chunk for a new word, 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 
received. 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. 

Once synchronization is achieved for the receiver, the reception process continues 
unabated until a busy condition occurs or a receive overrun occurs. The busy condition error 
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should be followed by an ENTER HUNT MODE command to the channel. In both error 
cases, the reception process will not proceed until synchronization has once again been 
achieved.

If the REVD bit in the transparent mode register is set, each data byte will be reversed in its 
bit order before it is written to memory.

4.5.11.3  TRANSPARENT MEMORY MAP . When configured to operate in transparent 
mode, the SC302 overlays the structure illustrated in Table 4-5 onto the protocol specific 
area of that SCC parameter RAM. Refer to Table 4-3 for the placement of the three SCC 
parameter RAM and for the protocol specific parameter RAM values.

# Must be Initialized by the user (host) to zero.
The only Transparent-specific parameter RAM that must be initialized by the user is the 
ZERO register. The general SCC parameter RAM must also still be initialized.

The transparent controller uses the same basic data structure as the other protocol 
controllers. Receive and transmit errors are reported through receive and transmit BDs. The 
status of the line is reflected in the SCC status register, and a maskable interrupt is 
generated upon each status change.

4.5.11.4  TRANSPARENT COMMANDS. The following commands are issued to the 
command register.

STOP TRANSMIT Command
After a hardware or software reset and the enabling of the channel using the SCC mode
register, the channel is in the transmit enable mode and starts polling the first BD in the
table approximately every 16 transmit clocks.
The STOP TRANSMIT command aborts transmission. If this command is received by the
transparent controller during a buffer transmission, transmission of that buffer is aborted
after the FIFO contents (up to four words) are transmitted. The TBD# is not advanced.
Ones are continuously transmitted until transmission is re-enabled by issuing the RE-
START TRANSMIT command.

Table 4-5. Transparent-Specific Parameter RAM

ADDRESS NAME WIDTH DESCRIPTION

 SCC BASE + 24 RES WORD Reserved

 SCC BASE + 26 RES WORD Reserved

 SCC BASE + 28 RES WORD Reserved

 SCC BASE + 2A RES WORD Reserved

 SCC BASE + 2C RES WORD Reserved

 SCC BASE + 2E RES WORD Reserved

 SCC BASE + 30 # ZERO WORD Reserved

 SCC BASE + 32 RES WORD Reserved

 SCC BASE + 34 RES WORD Reserved

 SCC BASE + 36 RES WORD Reserved

 SCC BASE + 38 RES WORD Reserved
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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.

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 transparent controller after a STOP TRANSMIT command, after a 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.

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 transparent controller to abort
reception of the current block, generate an RX interrupt (if enabled) as the buffer is closed,
and enter the hunt mode. In the hunt mode, the transparent controller waits for a synchro-
nization to occur on the SCC (see Transparent Synchronization on page 39). After receiv-
ing the ENTER HUNT MODE command, the current receive buffer is closed. 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.

INITIALIZE RX Command
This command initializes the Rx parameter RAM, clears the Rx memory chunk and forces
the SCC to enter the hunt mode. This command is expected in initialization before ENR
is set, and when busy interrupt is set.

4.5.11.5  TRANSPARENT SYNCHRONIZATION. Once the SCC is enabled for transparent 
operation in the SCM and the transmit and receive buffer descriptors are made ready for the 
SCC, the transmission and reception of data starts.There is no data synchronization while 
in transparent mode except when working in non-NMSI with the SI.

With the physical interface configured for IDL or GCI mode, and the DIAG1–DIAG0 bits set 
to either software operation or normal operation, the data will be byte-aligned to the B or D 
channel time slots.

Once synchronization is achieved for the transmitter, it will remain in effect until an error 
occurs, a STOP TRANSMIT command is given, or a buffer has completed transmission with 
the TxBD last (L) bit set. Once synchronization is achieved for the receiver, it will remain in 
effect until an error occurs or the ENTER HUNT MODE command is given.

4.5.11.6  TRANSPARENT ERROR-HANDLING PROCEDURE. The transparent controller 
reports message reception and transmission error conditions using the channel BDs and the 
transparent event register. 
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Transmission Errors:

1. Transmitter Underrun—When this error occurs, the channel terminates buffer trans-
mission, closes the buffer, sets the underrun (UN) bit in the BD, and generates the 
TXE interrupt (if enabled). The channel resumes transmission after the reception of 
the RESTART TRANSMIT command. Underrun can occur after a transmit frame for 
which the L bit in the TxBD was not set. In this case, only the TXE bit is set. The FIFO 
size is four words in transparent mode.

2. GRANT Lost During Message Transmission—When this error occurs and the channel 
is programed to be the D-channel and is not programmed to control this line with soft-
ware, the channel terminates buffer transmission, closes the buffer, sets the GRANT 
lost (COL) bit in the BD, and generates the TXE interrupt (if enabled). The channel will 
resume transmission after the reception of the RESTART TRANSMIT command.

Reception Errors:

1. Overrun Error—The transparent controller maintains an internal three-word FIFO for 
receiving data. If a FIFO overrun occurs, the transparent controller writes the received 
data word to the internal FIFO over the previously received word. The previous word 
is lost. Next, the channel closes the buffer, sets the overrun (OV) bit in the BD, and 
generates the RX interrupt (if enabled). The receiver then enters hunt mode immedi-
ately.

2. Busy Condition—If the RISC controller tries to move a word to the Rx channel chunk 
which is full, the busy condition is encountered. No data is received and the current 
RxBD is NOT closed! After the host reads the chunk and frees space for the channel, 
the user should issue the ENTER HUNT MODE command.

4.5.11.7  TRANSPARENT RECEIVE BUFFER DESCRIPTOR (RXBD). The CP reports 
information about the received data for each buffer using BD. The RxBD is shown in Figure 
4-13. 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 overrun error.

• Detecting a full receive buffer

• Issuing the ENTER HUNT MODE command

Figure 4-13. Transparent Receive Buffer Descriptor

The first word of the RxBD contains control and status bits, and also the data length.

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 host 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. The host should not write to any fields 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E -— -— -— -— -— OV -— DATA LENGTH
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of this BD when this bit is set. The empty bit will remain set while the CP is currently 
filling the buffer with received data.

OV—Overrun
A receiver overrun occurred during reception.

DATA LENGTH
The data length is the number of octets that the CP has written into this BD's data buffer.
It is written only once by the CP as the buffer is closed.

4.5.11.8  TRANSPARENT TRANSMIT BUFFER DESCRIPTOR (TXBD). Data is 
presented to the CP for transmission on an SCC channel by arranging it in buffers 
referenced by the channel's TxBD table. The CP confirms transmission (or indicates error 
conditions) using the BD to inform the processor that the buffers have been serviced. The 
TxBD is shown in Figure 4-14. 

Figure 4-14. Transparent Transmit Buffer Descriptor

The first word of the TxBD contains the data length, and 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.

R—Ready
0 = This buffer is not currently ready for transmission. The user is free to manipulate 

this BD (or its associated buffer). The CP clears this bit after the buffer has been 
fully transmitted or after an error condition has been encountered.

1 = The data buffer has been prepared for transmission by the user (but not yet 
transmitted). No fields of this BD may be written by the user once this bit is set.

W—Wrap (Final BD in TxBD Table)
0 = This is not the last BD in the TxBD table.
1 = This is the last BD in the TxBD table. After this buffer has been used, the CP will 

transmit data from the first BD in the table.

I—Interrupt
0 = No interrupt is generated after this buffer has been serviced.
1 = When this buffer is serviced by the CP, the TX or TXE bit in the transparent event 

register will be set, which can cause an interrupt.

L—Last in Message
0 = The last byte in the buffer is not the last byte in the transmitted block. Data from the 

next transmit buffer (if ready) will be transmitted immediately following the last byte 
of this buffer.

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

OFFSET + 0  R -  W  I L TC UN COL DATA LENGTH

OFFSET + 2  TX BUFFER POINTER
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1 = The last byte in the buffer is the last byte in the transmitted block. After this buffer 
is transmitted, the transmitter will require synchronization before the next buffer 
can be transmitted.

TC—Tx CRC
This bit is valid only when the last (L) bit is set.

0 = Normal operation.
1 = Transmit CRC sequence after the last data byte.

The following status bits are written by the CP after it has finished transmitting the 
associated data buffer.

UN—Underrun
The transparent controller encountered a transmitter underrun condition while transmit-
ting the associated data buffer.

COL—GRANT Lost (Collision)
L1GRNT in IDL/GCI mode was lost during frame transmission.

DATA LENGTH
The data length is the number of octets that the CP should transmit from this BD's data
buffer. The data length, which should be greater than zero, may be even or odd. This val-
ue is never modified by the CP.

Tx Buffer Pointer
The transmit buffer pointer, which always points to the first byte of the associated data
buffer, may be even or odd.

4.5.11.9  TRANSPARENT EVENT REGISTER. The SCC event register (SCCE) is referred 
to as the transparent event register when the SCC is programmed as a transparent 
controller. It is an 8-bit register used to report events recognized by the transparent channel 
and to generate interrupts. On recognition of an event, the transparent controller sets the 
corresponding bit in the transparent event register. Interrupts generated by this register may 
be masked in the transparent mask register.

The transparent 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.

Transparent Event Register
15 14 13 12 11 10 9 8 SCCE1 AT ADDRESS $889

GRANT -— -— TXE RX BSY TX RTH SCCE2 AT ADDRESS $899

0 0 0 0 0 0 0 0 SCCE3 AT ADDRESS $8A9
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GRANT—GRANT Status Changed
A change in the status of the Grant line was detected on the transparent channel. The
SCC status register may be read to determine the current status.

Bits 5,6—Reserved for future use.

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

RX—Rx Buffer
A complete buffer has been received on the transparent channel. RX is set no sooner than
10 serial clocks after the last bit of the last byte in the buffer is received on the RXD pin.

BSY—Busy Condition
A word was received and discarded due to lack of free space in the memory chunk. The
receiver will resume reception after an ENTER HUNT MODE command.

TX—Tx Buffer
A buffer has been transmitted. If the L bit in the TxBD is set, TX is set no sooner than on
the second-to-last bit of the last byte being transmitted on the TXD pin. If the L bit in the
Tx BD is cleared, TX is set after the last byte was written to the transmit FIFO. 

RTH—Receiver Threshold
The receive memory chunk has been field with RTHRSH bytes.

4.5.11.10  TRANSPARENT MASK REGISTER . The SCC mask register (SCCM) is 
referred to as the transparent mask register when the SCC is operating as a transparent 
controller. It is an 8-bit read-write register that has the same bit format as the transparent 
event register. If a bit in the transparent 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 at reset.

Transparent Mask Register

4.5.12  SCC2/3 Clocking in NMSI mode
4.5.12.1  SCC2/3 NMSI INTERFACE. SCC2 and SCC3 can be configured to operate in non 
multiplexed mode (NMSI) in which its clock source can come from three different sources: 
internal baud rate generator (BRG), external pins (CLKTx, CLKRx) or from the CODEC 
Interface. When operating from the internal BRG, it can also drive the BRG output clock to 
the external pins.

4.5.12.2  SCC2/3 CODEC INTERFACE. SCC2 and SCC3 can be configured to interface to 
some popular CODECs (like the MC145554), as determined by the PACNT and SCON 
registers. The SC302 can generate the MCLK clock, needed for the CODEC sampling logic, 

15 14 13 12 11 10 9 8 SCCM1 AT ADDRESS $88B

GRANT -— -— TXE RX BSY TX RTH SCCM2 AT ADDRESS $89B

0 0 0 0 0 0 0 0 SCCM3 AT ADDRESS $8AB
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using the internal BRG. It also uses the Frame Sync (FSYN) and Serial Clock (SCLK) 
signals, generated by the CODEC, for data transfer between SCC2/3 and the CODEC. 
Figure 4-6.shows the interconnections.

The interface uses FSYN (Figure 4-6) to transfer 16 bits of Information (data or command) 
on each frame. Command and data bits are controlled by software. The CODEC hardware 
control pins may be controlled by using SC302 parallel I/O pins.

4.5.12.3  CONFIGURATION REGISTER (SCON). The SCC2 and SCC3 controllers have a 
common configuration register that controls its operation and selects its clock source and 
baud rate.The SCON is a 16-bit, memory-mapped, read-write register.

SCC2 Configuration Register (SCON2) $892

WOMS—Wired-OR
When WOMS is set, the TXD driver is programmed to function as an open-drain output
and may be externally wired together with other TXD pins in an appropriate bus configu-

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

WOM
S

CODS TCS RCS CD10 CD9 CD8 CD7 CD6 CD5 CD4 CD3 CD2 CD1 CD0 DIV4

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

SC302CODEC

PA[6]

PA[7]

PA[8]

MCLK

SCLK

FSYN

RXD

TXD PA[5]

PA[4]

Figure 4-15. Codec Interface

Data Word

FSYN

SCLK

TXD

RXD Data Word

Figure 4-16. FSYN Timing
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ration. In this case, an external pullup resistor is required. When WOMS is cleared, the
TXD pin operates normally with an active internal pullup.

NOTE

This bit is valid only in NMSI mode. 

CODS—CODEC Interface Select
The CODS bit selects a CODEC Interface on PA6-PA8 or CLKTx, CLKRx and SDS1 func-
tion. If CODS = 0, the pins are used as parallel I/O pins (if PACNT bits are cleared) or as
CLKTx, CLKRx and SDS1 (if PACNT bits are set). If CODS = 1 (and TCS=0), the pins are
used as MCLK, SCLK and FSYN (if PACNT bits are set). In the CODEC interface config-
uration, MCLK output is generated by the internal BRG and SCLK, FSYN are inputs.

TCS—Transmit Clock Source 
The TCS bit selects either the baud rate generator output (TCS = 0), if the SCC is oper-
ated in NMSI mode (MSCx bit in SIMODE register is set), or the TCLK pin (TCS = 1) for
the transmitter clock. If TCS = 0, then the baud rate generator output is driven onto the
TCLK pin (if selected in the parallel I/O). This bit should be programmed to one if a multi-
plexed mode is chosen for the SCC. This bit should be programmed to zero if the Codec
Interface (CODS =1) is chosen for the SCC.

RCS—Receive Clock Source 
The RCS bit selects either the baud rate generator output (RCS = 0), if the SCC is oper-
ated in NMSI mode (MSCx bit in SIMODE register is set), or the RCLK pin (RCS = 1) for
the receiver clock. If RCS = 0, then the baud rate generator output is driven onto the RCLK
pin (if selected in the parallel I/O). This bit should be programmed to one if a multiplexed
mode or the Codec interface are chosen for the SCC. 

Table 4-6. Clock Source Configuration Set Up

CODS BIT TCS BIT RCS BIT *PA(6) PIN *PA(7) PIN *PA(8] PIN
SCC TX 
CLOCK 

SOURCE

SCC RX 
CLOCK 

SOURCE

0 0 0
BRG (O)

BRG (O)

SDS1 (O)

BRG**
BRG**

0 0 1 CLKRx (I) CLKRx

0 1 0
CLKTx (I)

BRG (O)
CLKTx

BRG**

0 1 1 CLKRx (I) CLKRx

1 0 0 Reserved

1 0 1 MCLK (O)
(BRG out) SCLK (I) FSYN (I) SCLK SCLK

1 1 x Reserved

* This column is valid only if the corresponding PACNT bit is set.
** The BRG is selected only if the corresponding MSCx bit In the SIMODE register is set.
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CD10–CD0—Clock Divider 
The clock divider bits and the prescaler determine the baud rate generator output clock
rate. CD10–CD0 are used to preset an 11-bit counter that is decremented at the prescaler
output rate. The counter is not otherwise accessible to the user. When the counter reach-
es zero, it is reloaded with the clock divider bits. Thus, a value of $7FF in CD10–CD0 pro-
duces the minimum clock rate (divide by 2048); a value of $002 produces the maximum
clock rate (divide by 3).

NOTE

Because of SCC clocking restrictions, the maximum baud rate
that may be used to clock an SCC is divide by 3.

When dividing by an odd number, the counter ensures a 50% duty cycle by asserting the 
terminal count once on a clock high and next on a clock low. The terminal count signals the 
counter expiration and toggles the clock.

DIV4—SCC Clock Prescaler Divide by 4 
The SCC clock prescaler bit selects a divide-by-1 (DIV4 = 0) or divide-by-4 (DIV4 = 1) 
prescaler for the clock divider input. The divide-by-4 option is useful in generating very slow 
baud rates.

DIV4
BIT

CD[10:0]
BITS

11 BIT
COUNTER

PRESCALER
DIVIDE BY 4

RCS
BIT

TCS
BIT MUXMUX

0 0 11

SYSTEM
CLOCK

CLKRX/SCLK

MUX
0 1

MUX
0 1 CODS

BIT

FSYN

CODEC,
16 CLOCKS 

TO SCC2/3
RX CLOCK

TO SCC2/3
TX CLOCK

PA[6]

PA[7]

PA[8]

GENERATOR

Figure 4-17. SCC Baud Rate Generator

CLKTX/MCLK
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4.6  SERIAL COMMUNICATION PORT (SCP) 
The SCP is a full-duplex, synchronous, character-oriented channel that provides a three-
wire interface (receive, transmit, and clock). The SCP consists of independent transmitter 
and receiver sections and a common clock generator. The transmitter and receiver sections 
use the same clock, which is derived from the main clock by a separate on-chip baud rate 
generator. Since the SC302 is an SCP master for this serial channel, it generates both the 
enable and the clock signals.

The SCP allows the SC302 to exchange status and control information with a variety of 
serial devices, using a subset of the Motorola Serial Peripheral Interface (SPI). The SCP is 
compatible with SPI slave devices. These devices include industry-standard CODECs as 
well as other microcontrollers and peripherals.

The SCP also allows the SC302 to load data from a serial EEPROM to its internal registers 
or RAM. Three common types of serial EEPROMs are supported by the SCP.

The SCP enable signals, which can be implemented using the general-purpose I/O pins 
(SCPENx), are used to enable one of several potential SCP slave devices. An additional 
special enable signal (E2EN) is used to connect the serial EEPROM to the SCP. The clock 
signal (SPCLK) shifts the received data (SPRXD) in and shifts the transmitted data (SPTXD) 
out. The clock is gated: it operates only while data is being transferred and is idle otherwise.

Two successive byte transmissions over the SCP cannot occur immediately back-to-back. 
A minimum delay of two to eight bit times is imposed by the SCP, depending on the SCP 
clock rate (communication processor priorities and software handling of interrupts may 
contribute extra delays). Higher SCP clock rates give higher minimum delay.

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, 
whereas other devices, such as the MC145554 CODEC, may label the most significant bit 
as data bit 0. The SC302 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

• Programmable Clock Generator

• Large number of Device Enable signals (implemented as Parallel I/O)

• Local Loopback Capability for Testing

4.6.1  SCP Programming Model
The SCP mode register consists of the upper nine bits of SPMODE. The SCP mode register, 
an internal read-write register that controls both the SCP operation mode and clock source, 
is initialized to ENabled with divide ratio of 4*11=44 (decimal) to enable the SC302 to access 
the serial EEPROM after reset.
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SPMODE $8B0

STR—Start Transmit
When set, this bit causes the SCP controller to transmit eight bits from the SCP transmit/
receive buffer descriptor (BD) and to receive eight bits of data in this same BD. This bit is
cleared automatically after one system clock cycle.

LOOP—Loop Mode 
When set, the loop mode bit selects local loopback operation. The ones complement of
the transmitter output is internally connected to the receiver input; the receiver and trans-
mitter operate normally except that SCPRXD is ignored. When cleared, this bit selects
normal operation.

CI—Clock Invert 
When set, the CI bit inverts the SCP clock polarity. When CI is zero, transmitted data bits
shift on rising clock edges, and received bits are sampled on falling edges. When the SCP
is idle, the clock is low. While CI is one, transmitted data bits are shifted on falling edges,
and received bits are sampled on rising edges. In this case, when the SCP is idle, the
clock is high.

PM3–PM0—Prescale Modulus Select 
The prescale modulus select bits specify the divide ratio of the prescale divider in the SCP
clock generator. The divider value is 4*(PM3–PM0 + 1) giving a clock divide ratio of 4 to
64 in multiples of 4. With a 16.384MHz system clock, the maximum SCP clock is 4.096
MHz.

EN—Enable SCP 
When set, this bit enables the SCP operation and connects the external pins to the SCP.
When cleared, the SCP is put into a reset state consuming minimal power.

CP—Clock Phase 
When set, the SCPCLK begins toggling at the beginning of data transfer. 
When cleared, the SCPCLK begins toggling at the middle of the data transfer.

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

STR LOOP CI PM3 PM2 PM1 PM0 EN CP 0 0 SMD 0 LOOP EN2 EN1

0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0
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4.6.2  SCP Clock and Data Relationship
The CP and CI bits control the SCP clock and data relationship. Both bits are initialized to 
zero at reset.

4.6.3  SCP Transmit/Receive Buffer Descriptor 
The transmit/receive BD contains the data to be transmitted (written by the host) and the 
received data (written by the SCP) from/to the SCP slaves. The done (D) bit indicates that 
the received data is valid. It is set by the host software and is cleared by the RISC controller 
(For buffer descriptor addresses, see Table 5-1 for ISA or Table 6-2 for PCMCIA.).

Data loading from the serial EEPROM is not being done through the buffer descriptor but 
through the host bus interface. 

SCPCLK(CI=0)

SCPCLK(CI=1)

SCPTxD
(From Master)

SCPRxD
(From Slave)

SCPENx

SCPCLK(CI=0)

SCPCLK(CI=1)

SCPTxD
(From Master)

SCPRxD
(From Slave)

SCPENx

MSB LSB

MSB

MSB

MSB

LSB

LSB

LSB

X

X

SCP Transfer Format With CP = 0

SCP Transfer Format With CP = 1

X Undefined Signal

Figure 4-18. SCP Clock and Data Relationship
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SCP Rx/Tx Buffer Descriptor $74E

4.6.3.1  SCP DATA TRANSMIT/RECEIVE PROCESSING. The SC302 SCP always 
functions in the master mode. Thus, in a typical exchange of messages, the SC302 
transmits a message to an external peripheral (SCP slave) which, in turn, sends back a 
reply. When the SC302 works with more than one slave, it can use the general-purpose 
parallel I/O pins as enable (select) signals. To begin the data exchange, the host writes the 
data to be transmitted into the transmit/receive BD, and sets the done bit. The host should 
then set the start transmit (STR) bit in the SPMODE register to start transmission of data. 
STR is cleared by hardware after one system clock cycle.

Upon recognizing the STR bit, the SCP also begins receiving eight bits of data. It writes the 
data into the transmit/receive BD, clears the done bit, and issues a maskable interrupt to the 
SC302 interrupt controller. When working in a polled environment, the done bit being set by 
the host before setting the STR bit allows easy recognition of received replies by the host 
software. 

4.6.3.2  SCP - SERIAL EEPROM INTERFACE. When configured in an ISA PNP system, 
the RISC controller uses the SCP, immediately after reset, to load data from the EEPROM 
to the PNP registers. For this purpose the E2EN pin (EEPROM SELECT pin) becomes 
active after reset. In a PCMCIA system with a serial EEPROM used for CIS, the RISC uses 
the SCP to load data from the EEPROM to the internal RAM.

The SC302 supports 3 types of serial EEPROMs that differ in their data access formats:

• 16-bit address EEPROM

• 8-bit address EEPROM

• Mixed address EEPROM

After reset, the SC302 checks the type of EEPROM connected to it and uses the appropriate 
data transfer protocol to read data from it. After loading the data from the serial EEPROM, 
the SCP is free to be used for data communication with other SCP slave devices. Host 
software should assert one of the SCPENx signals by writing to the PENCR register to 
enable the slave device serial port. When the communications processor accesses PNP 
resource data from the EEPROM, when requested by the host PNP driver, all the SCPENx 
signals will be automatically changed to the value programmed in the PADAT register (this 
is done on byte boundaries only). The SCPENx bits will be returned to their original value at 
the end of the PNP EEPROM access. The SCP can also be used to program the PNP 
EEPROM using normal SCP accesses.

4.6.3.2.1  16- Bit Address EEPROM. In 16-bit address EEPROMs, a 1-byte read OP-Code 
(011 bin) precedes the 16 address bits. Data from the EEPROM appears on the byte 
following the address.

15 14 8 7 0
D  RESERVED                                                            DATA 
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The EEPROM must also meet the following requirements:

• Support for positive clock SPI mode (i.e., data changes from falling edge of SCPCLK, 
and is stable at the rising edge of SCPCLK).

• Support for continuous read mode (i.e., data from the next consecutive address is 
shifted out immediately after the data byte from the first address with no need to send 
the address after each consecutive read).

The XICOR X25080 is an example for this type of EEPROM.

4.6.3.2.2  8-Bit Address EEPROM. For this type of EEPROM, the most significant bits of 
the address proceed the 3 bit read OP-Code (011 Bin) with the 8 least significant address 
bits following the op-code. Data from the EEPROM appears immediately after the address.

The EEPROM must also meet the following requirements:

• Supports positive clock SPI mode (i.e. data changes on the falling edge of SCPCLK, 
and is stable during the rising edge of SCPCLK).

• Supports continuous read mode (i.e. data from the next consecutive address is shifted 
out immediately after the data byte from the first address with no need to send the 
address after each consecutive read).

SCPCLK

0 1 2 3 4 5 6 7 8 9 23 24 25 26 27 28 29 30 31

op-code 16 bit address

15 14 0

high impedance

SCPTXD

SCPRXD 7 6 5 4 3 2 1 0

data out

E2EN

Figure 4-19. 16-Bit EEPROM Addressing

SCPCLK

0 1 2 3 4 5 6 7 8 9 15 16 17 18 19 20 21 22 23

op-code 8 lsb address
A7 A6 A0

high impedance

SCPTXD

SCPRXD 7 6 5 4 3 2 1 0

data out

A8A9A10A11

E2EN

Figure 4-20. 8-Bit EEPROM Addressing
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• The SGS-THOMSON ST95080 is an example for this type of EEPROM.

4.6.3.2.3  Mixed Address EEPROM. For this type of EEPROM, the address bits follow the 
3 bit read OP-Code (110 bin). Data from the EEPROM appears on the following 8 clocks 
immediately after the address bits.

For PCMCIA application, the EEPROM should also support continuous read mode.

The 93C46 in the “by 8” organization is an example of this type of EEPROM.

NOTE

In a system, where the SCP is used to load data from the serial
EEPROM, the SCP mode register should not be changed by the
user software. All devices that are controlled by the SCP must
have the same clocking setup as used for the EEPROM.

4.7  SERIAL MANAGEMENT CONTROLLERS (SMCS) 
The SMC operating in GCI (IOM-2) mode key features are as follows: 

• SMC1 supports the monitor channel and SMC2 supports the C/I
channel of the GCI (IOM-2)

• Full-Duplex Operation

• Local Loopback Capability for Testing

4.7.1  SMC Overview 
The SMCs are two synchronous, full-duplex Serial Management Control (SMC) ports. The 
SMC ports may be configured to operate in General Circuit Interface (GCI) mode. GCI is 
also known as ISDN oriented modular 2 (IOM-2). See 4.3 Serial Channels Physical Interface 
for the details of configuring the GCI interface. The SMC ports are used only when the 
physical serial interface is configured for GCI mode. 

4.7.1.1  USING GCI WITH THE SMCS. In this mode, SMC1 controls the GCI monitor 
channel. 

SCPCLK
op-code 7 lsb address

A6 A0

high impedance

SCPTXD

SCPRXD 7 6 2 1 0

data out

E2EN

A5 A1

X

Figure 4-21. Mixed Address EEPROM Addressing
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SMC1 Transmission 
The monitor channel is used to transfer commands to the layer-1 component. The host
writes the data byte into the SMC1 Tx BD. SMC1 will transmit the data on the monitor
channel.
The SMC1 channel transmitter can be programmed to work in one of two modes:
Transparent Mode 

— In this mode, SMC1 transmits the monitor channel data and the A and E control bits 
transparently into the channel. When the host has not written new data to the buffer, 
the SMC1 transmitter will retransmit the previous monitor channel data and the A 
and E control bits.

Monitor Channel Protocol 
— In this mode, SMC1 transmits the data and handles the A and E control bits 

according to the GCI monitor channel protocol. When using the monitor channel 
protocol, the user may issue the TIMEOUT command to solve deadlocks in case of 
bit errors in the A and E bit positions on data line. The SC302 will transmit an abort 
on the E bit.

SMC1 Reception 
The SMC1 receiver can be programmed to work in one of two modes:
Transparent Mode 

— In this mode, SMC1 receives the data, moves the A and E control bits transparently 
into the SMC1 receive BD, and generates a maskable interrupt. The SMC1 receiver 
discards new data when the host has not read the receive BD.

Monitor Channel Protocol 
— In this mode, SMC1 receives data and handles the A and E control bits according 

to the GCI monitor channel protocol. When a received data byte is stored by the CP 
in the SMC1 receive BD, a maskable interrupt is generated.

— When using the monitor channel protocol, the user may issue the TRANSMIT 
ABORT REQUEST command. The SC302 will then transmit an abort request on 
the A bit.

SMC2 Controls the GCI Command/Indication (C/I) Channel
SMC2 Transmission 

— The host writes the data byte into the SMC2 Tx BD. SMC2 will transmit the data 
continuously on the C/I channel to the physical layer device.

SMC2 Reception 
— The SMC2 receiver continuously monitors the C/I channel. When a change in data 

is recognized and this value is received in two successive frames, it will be 
interpreted as valid data. The received data byte is stored by the CP in the SMC2 
receive BD, and a maskable interrupt is generated.

— The receive and transmit clocks are derived from the same physical clock (L1CLK) 
and are only active while serial data is transferred between the SMC controllers and 
the serial interface.

— When SMC loopback mode is chosen, SMC transmitted data is routed to the SMC 
receiver. Transmitted data appears on the L1TXD pin, unless the SDIAG1–SDIAG0 
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bits in the SIMODE register are programmed to “loopback control” (see 4.3 Serial 
Channels Physical Interface). 

4.7.2  SMC Programming Model 
The operating mode of both SMC ports is defined by SMC mode, which consists of the lower 
seven bits of SPMODE. As previously mentioned, the upper nine bits program the SCP. 

SPMODE $8B0

SMD—SMC Mode Support 
0 = GCI—The monitor channel is not used. 
1 = GCI—The monitor channel data and the A and E control bits are internally 

controlled according to the monitor channel protocol. 

LOOP—Local Loopback Mode 
0 = Normal mode 
1 = Local loopback mode. EN1 and EN2 must also be set. 

EN2—SMC2 Enable 
0 = Disable SMC2 
1 = Enable SMC2

EN1—SMC1 Enable 
0 = Disable SMC1 
1 = Enable SMC1 

4.7.3  SMC Commands 
The following commands issued to the CP command register (see 4.2 Command Set) are 
used only when GCI is selected for the serial channels physical interface.

TRANSMIT ABORT REQUEST Command 
This receiver command may be issued when the SC302 implements the monitor channel
protocol. When issued, the SC302 sends an abort request on the A bit.

TIMEOUT Command 
This transmitter command may be issued when the SC302 implements the monitor chan-
nel protocol. It is issued because the device is not responding or because GCI A bit errors
are detected. When issued, the SC302 sends an abort request on the E bit.

4.7.4  SMC Memory Structure and Buffers Descriptors 
The CP uses several memory structures and memory-mapped registers to communicate 
with the host. All the structures detailed in the following paragraphs reside in the parameter 
RAM of the SC302. The SMC buffer descriptors allow the user to define one data byte at a 

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

STR LOOP CI PM3 PM2 PM1 PM0 EN CP 0 0 SMD 0 LOOP EN2 EN1

0 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0
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time for each transmit channel and receive one data byte at a time for each receive channel 
(For buffer descriptor addresses, see Table 5-1 for ISA or Table 6-2 for PCMCIA.).

4.7.4.1  SMC1 RECEIVE BUFFER DESCRIPTOR. The CP reports information about the 
received byte using this (BD).

SMC1 RxBD $73A

E—Empty
0 = This bit is cleared by the CP to indicate that the data byte associated with this BD 

is now available to the host.
1 = This bit is set by the host to indicate that the data byte associated with this BD is 

empty.
In GCI mode, when the SC302 implements the monitor channel protocol, the SC302 will wait 
until this bit is set by the host before acknowledging the monitor channel data. In other 
modes (transparent GCI), additional received data bytes will be discarded until the empty bit 
is set by the host.

L—Last (End Of Message) 
This bit is valid only in GCI mode when the SC302 implements the monitor channel pro-
tocol. This bit is set when the End Of Message (EOM) indication is received on the E bit.

NOTE

When this bit is set, the data byte is not valid. 

ER—Error Condition 
This bit is valid only in GCI mode when the SC302 implements the monitor channel pro-
tocol and the L bit is set. This bit is set when an error condition occurs on the monitor chan-
nel protocol. A new byte is transmitted before the SC302 acknowledges the previous byte.

MS—Data Mismatch 
This bit is valid only in GCI mode when the SC302 implements the monitor channel pro-
tocol. This bit is set when two different consecutive bytes are received and is cleared
when the last two consecutive bytes match. The SC302 waits for the reception of two
identical consecutive bytes before writing new data to the receive BD.

Bits 11–10—Reserved for future use.

AB—Received A Bit 
This bit is valid only in GCI mode when the monitor channel is in transparent mode.

EB—Received E Bit 
This bit is valid only in GCI mode when the monitor channel is in transparent mode.

15 14 13 12 11 10 9 8 7         0

 E  L  ER  MS — AB EB DATA



Communications Processor (CP)

4-56  MC68SC302 USER’S MANUAL MOTOROLA

DATA—Data Field 
The data field contains the byte of data received by SMC1. 

4.7.4.2  SMC1 TRANSMIT BUFFER DESCRIPTOR. The CP reports information about this 
transmit byte through the BD. 

SMC1 TxBD $73C

R—Ready
0 = This bit is cleared by the CP after transmission. The Tx BD is now available to the 

host.
1 = This bit is set by the host to indicate that the data byte associated with this BD is 

ready for transmission.
In GCI mode, when the SC302 implements the monitor channel protocol, it will clear this bit 
after receiving an acknowledgment on the A bit. When the SMC1 data should be transmitted 
and this bit is cleared, the channel will retransmit the previous data until new data is provided 
by the host.

L—Last (End Of Message) 
This bit is valid only in GCI mode when the SC302 implements the monitor channel pro-
tocol. When this bit is set, the SMC1 channel will transmit the buffer's data and then the
End Of Message (EOM) indication on the E bit.

AR—Abort Request 
This bit is valid only in GCI mode when the SC302 implements the monitor channel pro-
tocol. This bit is set by the SC302 when an abort request was received on the A bit. The
SMC1 transmitter will transmit EOM on the E bit.

Bits 12–10—Reserved for future use.

AB—Transmit A Bit Value 
This bit is valid only in GCI mode when the monitor channel is in transparent mode.

EB—Transmit E Bit Value 
This bit is valid only in GCI mode when the monitor channel is in transparent mode.

DATA—Data Field 
The data field contains the data to be transmitted by SMC1. 

4.7.4.3  SMC2 RECEIVE BUFFER DESCRIPTOR. In the GCI mode, SMC2 is used to 
control the C/I channel. (For buffer descriptor address, see Table 5-1 for ISA or Table 6-2 
for PCMCIA.)

15 14 13 12 10 9 8 7         0

 R  L  AR  — AB EB DATA
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SMC2 RxBD $73E 

E—Empty
0 = This bit is cleared by the CP to indicate that the data bits associated with this BD 

are now available to the host.
1 = This bit is set by the host to indicate that the data bits associated with this BD have 

been read.

NOTE

Additional data received will be discarded until the empty bit is
set by the host.

Bits 14–6—These bits are reserved and should be set to zero by the host.

C/I—Command/Indication Channel Data

Bits 1-0—The CP always writes these bits with zeros. 

4.7.4.4  SMC2 TRANSMIT BUFFER DESCRIPTOR. In the GCI mode, SMC2 is used to 
control the C/I channel. (For buffer descriptor address, see Table 5-1 for ISA or Table 6-2 
for PCMCIA.

SMC2 TxBD $740

R—Ready
0 = This bit is cleared by the CP after transmission to indicate that the BD is now 

available to the host.
1 = This bit is set by the host to indicate that the data associated with this BD is ready 

for transmission.

Bits 14–6—Reserved for future use; should be set to zero by the user.

C/I—Command/Indication channel data

Bits 1–0—These bits should be written with zeros by the host. 

4.7.5  SMC Interrupt Requests 
SMC1 and SMC2 send individual interrupt requests to the SC302 interrupt controller when 
one of the respective SMC receive buffers is full or when one of the SMC transmit buffers is 
empty. Each of the two interrupt requests from each SMC is enabled when its respective 
SMC channel is enabled in the SPMODE register. Interrupt requests from SMC1 and SMC2 
can be masked in the interrupt mask register. See Interrupt Controller for more details. 

15 14  6 5 2 1 0 

E RESERVED C/I 0 0

15 14  6 5 2 1 0

R RESERVED C/I    0  0
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4.8  REVISION NUMBER
The revision number of the part can be read at $73A. This is shared with the SMC1 RxBd, 
so the revision number is only valid after reset and before the SMC is used. 
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SECTION 5
ISA PLUG AND PLAY INTERFACE

 

5.1  INTRODUCTION

 

The ISA Plug and Play (ISA-PNP) interface is intended to support the 

 

Plug and Play ISA 
Specification

 

, Version 1.0a, May 5, 1994. All the changes specified in 

 

Clarification to the 
Plug and Play ISA Specification

 

, Version 1.0a, December 10, 1994, are included.

 

5.2  MAIN FEATURES

 

The ISA PNP bus interface supports either I/O or memory mode accesses. It can be 
configured in either 8-bit mode or 16-bit mode. The PNP interface only supports 1 logical 
device. The internal chip addressable space accessed by a descriptor and an extra external 
chip select is supported with another. Enabling memory automatically disables I/O accesses 
to the related region. Only one IRQ descriptor is supported, and both the SC302 interrupt 
and the external chip select interrupt must share the same interrupt. DMA resources are not 
supported. Maximum length of the resource data in a byte serial device is 256 bytes (first 16 
bytes are allocated to vendor defined information).

The resource data layout was changed to allow loading of implementation specific 
configuration information at reset (software, however, always reads resource data from the 
first bit of Vendor ID). See 5.4 ISA-PNP Configuration Programming for more details. 

ISA mode is enabled by connecting a pullup to IOW/PC_MODE during system reset.

 

5.3  ISA MEMORY MAP

 

The SC302’s memory map for ISA is composed of two main parts: 
1. Host Interface Control Registers (HCR) which in ISA mode are the Plug and Play reg-

isters.The HCR’s are allocated as ISA PNP configuration and control registers by se-
lecting ISA mode during hard system reset. 

2. Communication Controller Memory and Registers (CCMR’s) which includes the Com-
munication Controller Registers (CCR) and the Dual Ported RAM (DPR). 

In ISA mode, the CCMR can be allocated either in memory address space or in I/O address 
space. 

The DPR is further partitioned to a system RAM region and a parameter RAM region. These 
regions are shown in Figure 5-1. 

System RAM size is 1280 decimal bytes ($500 bytes). The Rx FIFO buffers and RxBDs, the 
TxBD table and Tx data buffers, are all contained in this portion of the DPR.
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The parameter RAM portion of the DPR contains all parameters required by the three 
SCC’s. It consists of 3 pages, $100 bytes each.

The CCR contains all the communication controller’s internal status, event and control 
registers.

A CCMR access utilizes three methods of address decoding. When the CCMR is mapped 
in ISA memory space, access address is interpreted as an offset relative to a base address. 
When the CCMR is mapped into ISA I/O space, access address is contained within a 
pointer. When a portion of the CCMR is defined as CIS, this portion can be accessed by an 
absolute address decoding, as depicted in Figure 5-1.

 

5.3.1  ISA I/O Address Space

 

In ISA mode, the HCR region is allocated as ISA PNP configuration and control registers. 
The access to this region is done in I/O space via three constant-addressed data structures: 
ADDRESS pointer, WRITE_DATA port, and READ_DATA port. This is shown in Figure 5-
2. For further details, please refer to the ISA PNP interface definition.

 

NOTE

 

Accesses to the HCR are always 8 bits with no wait states.
Therefore, the MC68SC302 system clock (EXTAL) must be
7.61MHz or greater for 8.33MHz ISA.

In addition, the CCMR can be mapped within ISA I/O address space. This is done by 
properly programming entry #0x0F in the serial EEPROM device. This entry is loaded 
immediately following hard system reset to the Implementation Specific Information (ISI) 
register in the HCR. See ISA PNP Interface definition for details.

SYSTEM 

 RAM

DPR

CCR

0

4FF

500

7FF

800

FFF

BASE*

HOST

INTERFACE

CONTROL

REGISTERS

(HCR)

Figure 5-1.  SC302 Memory Spaces and Decoding Methods

PARAMETER

    RAM

INTERNAL 

REGISTERS

CCMR

POINTER*

HARD-WIRED

DECODING

* USED IN I/O MODE
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Using 16-bit address decoding, the CCMR I/O space fully supports Windows 95 
requirements for PNP systems. Data bus width may be either 8- or 16-bits.

 

NOTE

 

Because of ISA bus timing limitations the MC68SC302 system
clock (EXTAL) must be at least 15MHz (all zero wait states) with
16-bit 8.33MHz ISA I/O space accesses. 

CCMR addressing in ISA I/O space is shown in Figure 5-3. The I/O base address is loaded 
by the operating system during BOOT into the BASE register. This 16-bit register points to 
a 4-byte space in the ISA I/O address space. The first word location in this 4-byte space is 
occupied by ADPTR—the I/O space address pointer. The second word location is occupied 
by DPORT—the I/O space data port.

Following ADPTR high byte (byte 1) loading, an automatic read operation is done from the 
CCMR location pointed to by ADPTR. A 16-bit data word is loaded into DPORT. This data 
can be read either as two bytes in 8-bit data mode, or as a word in 16-bit data mode (if the 
master is making 8-bit transfers, the SC302 must be configured as an 8-bit slave). 

ADDRESS

HCR’S

REGISTERS

SET_READ_DATA

279
SA[15:0]

WRITE_DATAA79

READ_DATASET_READ_DATA

Figure 5-2.  HCR Access in ISA Mode

 

BASE ADPTR

DPORT CCMR

0

FFE

01

23

16

HCR

Figure 5-3.  CCMR Addressing in ISA I/O Space

+2

1

FFF
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NOTE

 

When ADPTR is written by two byte accesses (either in 8-bit ISA
or as two individual accesses of 16-bit ISA) the low byte of
ADPTR must be written first. In 16-bit mode, ADPTR can be
written within one ISA access.

The next stage of operation depends on which CCMR address region is accessed.

 

5.3.1.1  DPR ADDRESSING. 

 

 A speculative read mechanism is used

 

 in

 

 the DPR region of 
the CCMR. This is done as follows:

After an access (read or write) to the odd byte of DPORT (either by accessing it directly or 
by accessing a 16-bit aligned operand), the value of ADPTR is increased by 2. An automatic 
read access is then generated, and DPORT is loaded from the next DPR location. The 
conditions for speculative read execution are:

• CCMR is allocated in ISA I/O address space

• ADPTR points to DPR region

• No wait states are programmed in BUSCNT (see ISA PNP Interface definition)

• The odd byte of DPORT is accessed

 

NOTE

 

If wait state is enabled, the address in ADPTR is incremented by
2 after DPORT odd byte access, but no speculative read is
performed. This enables the software to access a FIFO buffer in
a consecutive manner, without changing the value in ADPTR
prior to each access.

 

5.3.1.2  CCR ADDRESSING. 

 

The speculative read policy does not apply within the CCR 
region. The value of ADPTR is not changed after access completion to this address space 
($800-$FFF). ADPTR must be reloaded prior to each access. However, if bus wait states 
are disabled, an automatic read operation is performed after ADPTR is loaded with the new 
address. 

 

5.3.2  ISA Memory Address Space

 

The CCMR can be mapped in ISA memory space by setting bit 7 (I_I/M bit) in the ISI register 
(See ISA PNP Interface definition for further explanation).

The memory base address is loaded into the memory base address register by the operating 
system during BOOT. This 12-bit register points to a 4kbyte space within ISA memory 
address space. Any location within the CCMR can be randomly accessed. The value loaded 
into the base address register is 4kb aligned. 

 

5.3.3  CCMR Structure

 

Byte addressing of the CCMR is little endian (Intel convention).
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5.3.3.1  DPR. 

 

The DPR is accessible by both the communication controller and the host. It 
is composed of system memory and parameter RAM, shown in Figure 5-4.

 

5.3.3.2  PARAMETER RAM. 

 

The parameter RAM is composed of three (3) parameter 
pages. The first page, addressed at $500-$5FF, is the SCC1 page parameter. The second 
page, at the address interval of $600-$6FF, is SCC2 parameter area. The third page, at the 
address interval of $700-$7FF, holds the parameters for SCC3, the SMCs, and the SCP. 
Table 5-1 shows the memory map of the parameter RAM region.

For detailed description of page parameter contents either for HDLC or TRANSPARENT 
protocols, please refer to CP definition.

 

5.3.3.3  CCR REGISTER MAP. 

 

The CCR register map is described in Table 5-2. The term 
CCMR address refers to the offset from the beginning of the CCMR. 

 

Table 5-1. SC302 Parameter RAM

 

ADDRESS WIDTH BLOCK DESCRIPTION

 

500 
538 SCC1 SCC1 PARAMETER RAM

53A
5FF Reserved

600 
638 SCC2 SCC2 PARAMETER RAM

63A
6FF Reserved

700 
738 SCC3 SCC3 PARAMETER RAM

73A
73C
73E
740
742
74E
750
752

Word
Word
Word
Word

6 Word
Word

3 Word
Word

SMC1, Rev No
SMC1
SMC2
SMC2

SMC1-2
SCP
SCP
CP

RxBD, MC68SC302 revision number (until SMC is used)
TxBD
RxBD
TxBD
Internal use
Rx/TxBD
Internal use
SC302 Revision Number

754
7FF Reserved

0

4FE4FF

1 07815

500501

7FE7FF

SYSTEM     RAM

PARAMETER   RAM

Figure 5-4.  DPR Addressing
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Table 5-2. CCR Register Map

 

CCMR 
ADDRESS

NAME WIDTH BLOCK DESCRIPTION
RESET

 
VALUE

LOCATION OF REGISTER DESCRIPTION IN 
MANUAL

 

0800 IPRDN 8

 

PWRDWN

 

ISA Power Down Register 0000 3.2 ISA Power Control Registers

0802 PITR 16 PIT Periodic Interrupt Timer Register 0004 3.1.8.3 Periodic Interrupt Timer Register 
(PITR)

0804 IOER 8 RI logic RI Event Indication for ISA mode 0000 5.10 Card Configuration and Control 
Register Map (CCR)

Reserved
0812 GIMR 16 IC Global Interrupt Mode Register 0000 3.1.4

 0814 IPR 16 IC Interrupt Pending Register 0000 3.1.6

0816 IMR 16 IC Interrupt Mask Register 0000 3.1.7
Reserved

081E PACNT 16 PIO Port A Control Register F001/
F000 2.3.4.2 Port A Registers

0820 PADDR 16 PIO Port A Data Direction Register 0000 2.3.4.2 Port A Registers

0822 PADAT 16 PIO Port A Data Register XXXX 2.3.4.2 Port A Registers

0824 PENCR 8 CP Port A Enable Pins Control Register 00 2.3.4.3 Port A SCP Enable Control

0826 PMFSR 16 PIO Pin Multifunction Select Register F000 2.3.4.6 Special Pin Function in 8-Bit 
Mode

Reserved
0861 CR 8 CP Command Register 00 4.24.2 Command Set

Reserved
0884 SCM1 16 SCC1 SCC1 Mode Register 0000 4.5.2

Reserved
0889 SCCE1  8 SCC1 SCC1 Event Register 00 4.5.10.10 HDLC Event Register

Reserved
088B SCCM1  8 SCC1 SCC1 Mask Register 00 4.5.10.11 HDLC Mask Register

088D SCCS1  8 SCC1 SCC1 Status Register 00 4.5.5.9 Transmitter Buffer Descriptor 
Pointer (TBPTR)

Reserved
0892 SCON2 16 SCC2 SCC2 Configuration Register 0004 4.5.12.3 Configuration Register (SCON)

0894 SCM2 16 SCC2 SCC2 Mode Register 0000 4.5.2
Reserved

0899 SCCE2  8 SCC2 SCC2 Event Register 00 4.5.10.10 HDLC Event Register

089B SCCM2  8 SCC2 SCC2 Mask Register 00 4.5.10.11 HDLC Mask Register

089D SCCS2  8 SCC2 SCC2 Status Register 00 4.5.5.9 Transmitter Buffer Descriptor 
Pointer (TBPTR)

Reserved
08A4 SCM3 16 SCC3 SCC3 Mode Register 0000 4.5.2

Reserved
08A9 SCCE3  8 SCC3 SCC3 Event Register 00 4.5.10.10 HDLC Event Register

08AB SCCM3  8 SCC3 SCC3 Mask Register 00 4.5.10.11 HDLC Mask Register

08AD SCCS3  8 SCC3 SCC3 Status Register 00 4.5.5.9 Transmitter Buffer Descriptor 
Pointer (TBPTR)

Reserved
08B0 SPMODE 16 SCM

 

SCP, SMC Mode and Control Register

 

1500 4.6.1

08B2 SIMASK 16 SI Serial Interface Mask Register FFFF  

08B4  SIMODE 16 SI Serial Interface Mode Register 0000 4.4.1 
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5.4  ISA-PNP CONFIGURATION PROGRAMMING 

 

If the ISA-PNP configuration process is managed by the MC68SC302, the resource data

 

 

 

is 
stored in a byte serial device (serial EPROM). Figure 5-5 describes the resource data layout. 
The exact format of resource data is described in the Plug and Play ISA Specification.

The resource data describes how many logical devices are on the card and the resource 
requirements of the logical devices. The chip is intended to support one logical device, 
therefore one set of logical device configuration registers is defined. During system 
configuration, the software reads resource data of each card, performs arbitration and 
assigns resources to cards writing configuration registers for IRQ, I/O, memory and DMA 
resources. It is the responsibility of software to ensure that every resource requested by 
hardware is programmed, even if the resource is not assigned. 

The following types of resources must be requested and programmed for the SC302 chip:

• 1 IRQ descriptor

• 1 I/O or memory descriptor for the internal space

• 1 I/O or memory descriptor for CS0

Because of register sharing (I/O and memory configuration registers are shared) I/O and 
memory modes for a particular descriptor cannot be enabled simultaneously. However one 
descriptor can be set-up for I/O mode while the other descriptor can be set up for memory 
mode. This allows the internal MC68SC302 space to be, say, I/O mode while the external 
chip select space can be mapped as a memory space. If a mode is disabled, the reads from 
the related configuration registers will return 0. The mode programming is performed 
through the byte serial device’s byte 0x07. See 5.4.1 for more information.

 

5.4.1  Resource Data Layout in a Byte Serial Device 

 

There is a predefined layout for the ISA-PNP resource data, illustrated in Figure 5-5.

In the EEPROM, resource data starts from 0x00 with the first byte of Vendor ID. To the host 
PC, however, the first byte of Vendor ID is located at 0x08. ISA-PNP hardware performs 
address translation on every access to the resource data.

The range of EEPROM addresses from 0x00 to 0x07 is allocated to vendor defined 
configuration information (Table 5-3).

The first two bytes are used to define EEPROM type and enforce debug mode.

 

Table 5-3. Resource Data Layout

 

ADDRESS NAME REGISTER-DESTINATION

 

0x00-01 Serial EEPROM Type/Mode -

0x02-06 Reserved for future use. Must be programmed to 0 -

0x07 Implementation Specific Information 0x22

0x08 First byte of Standard Resource Data -
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Table 5-4. Specifying SE

 

2

 

PROM

 

(d)–Debug mode bit.
1 = Enter debug mode after reset. The ISA interface enters configuration state directly.
0 = Regular operation.

 

NOTE

 

If no EEPROM is found at reset (when in ISA mode), debug
mode is enforced.

The information from 0x07 in a byte serial device is loaded into the ISA-PNP register located 
at 0x22 during reset (RESET_DRV) or if the reset command is issued; the internal pointer 
to byte serial device is moved to 0x08.

The Implementation Specific Information byte is defined in the following way: 

Bit 7—Internal space I/O-memory selector.
1 = Internal space is in memory mode
0 = Internal space is in I/O mode

Bit 6—CS0 I/O-memory selector.
1 = CS0 is in memory mode
0 = CS0 is in I/O mode

Bit 5—Internal space I/O data width
1 = 16-bit data width
0 = 8-bit data width

Bit 4—CS0 space I/O data width
1 = 16-bit data width
0 = 8-bit data width

Bit 3—Reserved.

Bit 2–bit 0—The length of I/O range length masking pattern for CS0.
See definition of bit 2–bit 0 in the Implementation Specific Information (ISI) register.

 

ADDRESS 16-BIT ADDRESS SE

 

2

 

PROM 8-BIT ADDRESS SE

 

2

 

PROM ISA-93C46 SE

 

2

 

PROM

 

0x00 0(d)000010 0x00 0(d)000010 

0x01 0x00 0(d)000011 0xFF

0x02 0x00 0x00 0x00

0x03 0x00 0x00 0x00

0x04 0x00 0x00 0x80
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NOTE

 

The range length declared here should be consistent with the
value in the related resource data descriptor. 

 

Figure 5-5. ISA-PNP Resource Data Layout in a Byte Serial EEPROM Device

 

5.4.2  Reading Resource Data

 

There are two registers dedicated to resource data reading: resource data and status, both 
active only in the configuration state.

Vendor ID Byte 0

Byte 1

Byte 2

Byte 3

Byte 0

Byte 1

Byte 2

Byte 3

Byte 0

PNP Version and Card String ID

S
er

ia
l I

D

 
Logical Dev ID 0

Byte 0

Byte 1

D
ev

ic
e 

0 
R

es
o

u
rc

es

One logical device 
is defined for this 
application.

0xFF

                            08

EEPROM Address
SEPROM Type (Byte 0)

E
E

P
R

O
M

 S
p

ec
if

ic
C

S
 r

an
g

e 
le

n
g

thReserved: 0x00

SEPROM Type (Byte 1)

Reserved: 0x00

ISI

                             00

                            07

Reserved: 0x00

IMPLEMENTATION SPECIFIC BYTE

Serial Number

Checksum

Resources for ID 0

Checksum of the End-tag Byte m
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NOTE

 

Only one card at a time can be in the configuration state,
therefore only the resource data of this one card can be
accessed.

To read the resource data the following sequence of operations should be performed:

— Poll bit 0 of the status

 

 

 

register. 
— When status

 

 

 

register bit 0 is one, read the resource data

 

 

 

registers.
— Repeat.

The ISA-PNP hardware detects read access to the status registers, fetches 8 bits from its 
byte serial device to the resource

 

 

 

data

 

 

 

register and sets bit 0 in the status

 

 

 

register. After the 
read of the resource

 

 

 

data register

 

 

 

completes, the status

 

 

 

bit is cleared, the next 8 bits are 
fetched from the serial EPROM and the status

 

 

 

bit is set again.

If the configuration state is entered by writing CSN after winning serial isolation, the first byte 
of the logical device 0 resource information (ISA-PNP version, see Figure 5-5) is returned 
on the first read from the resource data register. Otherwise, byte 9 of the serial ID must be 
read first to access the resource information (checksum is not valid in this case).

Every time the resource data pointer is reset, it points to 0x08 of the byte serial device.

 

5.4.3  I/O Configuration

 

If the I/O configuration option is chosen, I/O resources must be requested by the card’s 
resource data and configured by the operating system. First I/O descriptor (descriptor 0) is 
assigned to the internal space. I/O descriptor 1 is assigned to CS0.

The descriptors should be programmed in the following way:

Byte 0: I/O port descriptor tag (value = 01000111B)

Byte 1: (information): SC302 supports 16-bit address decoding, therefore bit 0 = 1, bit 7–bit 
1 are reserved and must be 0.

Byte 2-3: minimum base address. Minimum base address must be aligned on the boundary 
specified by the alignment field.

Byte 4-5: maximum base address. There are no special restrictions on the value of this field.

Byte 6: base alignment in 1-byte blocks. The base alignment of the internal space must be 
greater than or equal to 4 bytes.

Byte 7: range length. For internal space it must be programmed to 4 bytes. For CS0 it should 
be programmed to the length of the related I/O region.
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Figure 5-6.  Internal I/O Space Structure

 

Note, that in internal space, I/O base points to the IO_address port (Figure 5-6). 

In addition to the standard set of configuration registers (which are programmed by the 
software), the Implementation Specific Information (ISI) register is defined in SC302. Its 
initial value is loaded during reset from a byte serial device (See 5.4.1). 

The I/O configuration option becomes active when the active PNP register is set.

 

5.4.4  Memory Configuration

 

If the memory configuration option is chosen, memory resources should be requested 
(implying that the related configuration registers must be programmed by the software). Two 
memory descriptors can be supported (both are 24-bit memory descriptors). The first 
memory range descriptor corresponds to the internal space.

The internal memory range descriptor must be programmed in the following way:

Byte 0: 10000001

 

2

 

 (memory range descriptor’s tag).

Bytes 1-2: 0x90 (bits[7:0],[15:8] of the descriptor’s length).

Byte 3: 0_0_0_1_0_0_0_1 (information field: [Reserved]_[Not Expansion ROM]_[Not 
shadowable]_[8/16-bit supported]_[Decode support Range Length]_[Non-
cachable]_[Writable]).

Bytes 4-5: range minimum base address. 

 

NOTE

 

The minimum base address must be aligned on the boundary
specified by the alignment field.

Bytes 6-7: range maximum base address.

Bytes 8-9: base alignment = 4kbyte-range length of the internal memory space.

Bytes 10-11: 16 256-byte blocks (=4kbyte-range length of the internal memory space).

The memory descriptor related to the CS0 (the second memory descriptor) is programmed 
in the same way. Its fields have to reflect the properties of the CS0 memory region.

015

IO_ADDRESS

IO_DATA

I/O base

I/O base + 2



 

ISA Plug and Play Interface

 

5-12

 

 MC68SC302 USER’S MANUAL

 

MOTOROLA

 

5.4.5  IRQ Configuration

 

One IRQ select is defined (select 0) and should be programmed. 

Bytes 1-2 of the IRQ[15:0] descriptor is a mask: a bit set in the mask indicates that the card 
can drive an interrupt on the corresponding IRQ pin.

Byte 3 is programmed to the required interrupt type.

 

NOTE

 

The chip can drive an interrupt on one of its IRQ pins: IRQ3,
IRQ4, IRQ5, IRQ6, IRQ7, IRQ9, IRQ10, IRQ11, IRQ12, IRQ14,
IRQ15. For correct function, the MC68SC302’s IRQ pins must
be connected to the corresponding ISA-IRQ pins: IRQ3 to ISA-
IRQ3, IRQ4 to ISA-IRQ4, etc.

 

5.4.6  Resource Management
As mentioned above, byte 0x07 of a byte serial device must be programmed to choose 
between I/O and memory modes in the internal space and CS0.

After power up (or reset command) all the resources are disabled, that is I/O base addresses 
(or memory base address and range length - depending on configuration chosen) are set to 
0x0000; IRQ mask is cleared (0x00). 

To enable a resource it should be configured through the ISA-PNP interface: the resource’s 
descriptor has to appear in the resource data structure, the software reads it and programs 
the resource. The enabling of a memory (I/O) range disables I/O (memory) accesses to the 
corresponding range (related configuration registers return 0 on reads). NULL descriptors 
can be used through the resource definition.

NOTE

The following NULL descriptors for the resources are defined by
the “Clarification to the Plug and Play ISA Specification, Version
1.0a”:

NULL IRQ-descriptor: IRQ mask bits are set to all zero. The
software writes 0x00 to the type registers and 0x2 to the type
registers.

NULL memory-descriptor: range length is set to 0x0000. The
software writes 0x00 to the related configuration registers (0x40-
41, 0x43-44, for example).

NULL I/O-descriptor: I/O base address is set to 0x0000. The
software writes 0x00 to the related configuration registers.
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5.4.7  Logical Device ID
Bytes 5-6 of the logical device ID reflects the commands (control registers) implemented in 
the region 0x31-0x3F: byte 5:8’B0000_0000 and byte 6:8’B0000_0000. See 5.8 ISA-PNP 
Control Registers Summary for details.

5.4.8  Unsupported Resources
DMA resources are not supported and should not be requested.

5.5  ISA-PNP CARD LEVEL CONTROL REGISTERS
Set RD_DATA Port Address Port Value: 0x00

Write only.

The register is active in the isolation state.

RDA[9:2]—READ_DATA port address bits[9:2].

NOTE

Bits[1:0] of the READ_DATA port address are always equal to
11. Bits[11:10] are always equal to 00. The register should be
initialized by the user before issuing isolation sequence. See
5.14 Isolation Protocol for more details.

Serial Isolation Address Port Value: 0x01

Read only

The register is active in the isolation state only. A pair of reads from this registers causes 
the chip to shift out one bit from its serial ID. If the shifted bit is 1, these two subsequent 
reads from the serial isolation register will return 0x55 and then 0xAA. Otherwise, the ISA-
data bus is not driven. For more details, see 5.14 Isolation Protocol. 

Configuration Control Address Port Value: 0x02

Write only.

The register is active in sleep, isolation and configuration states.

7 6 5 4 3 2 1 0

RDA[9] RDA[8] RDA[7] RDA[6] RDA[5] RDA[4] RDA[3] RDA[2]

RESET VALUE:UNDEFINED

7 6 5 4 3 2 1 0

1/0 0/1 1/0 0/1 1/0 0/1 1/0 0/1

RESET VALUE: UNDEFINED

7 6 5 4 3 2 1 0

0 0 0 0 0 RST_CSN WAIT_KEY RESET

0 0 0 0 0 0 0 0
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RST_CSN—Reset CSN to 0
Setting this bit resets CSN of all the cards.

WAIT_KEY—Return to the wait for key state.
Setting this bit causes all the cards to transition to the wait for key state.

RESET—Reset logical device (the chip).
Setting this bit causes the reset of the logical device and restores the contents of config-
uration registers to the default state. The CSN and the state are preserved.

Bits[7:3] are reserved and should be programmed to zero.
NOTE

These bits are automatically reset to 0 by the hardware after the
command execution completes.

The software must delay 2+ ms after setting RESET bit to 1
before accessing ISA-PNP ports.

Wake (CSN) Address Port Value: 0x03

Write only.

The register is active in the sleep, isolation and configuration states.

WCSN[7:0]—Card Select Number for Wake[CSN] command.
The result of writing to this register depends on the value stored in the card’s CSN register
and the card’s state. If the card is in the sleep state and (WCSN == CSN) and (CSN <>0),
the card transitions to the configuration state. If the card is in the sleep state with no CSN
assigned (CSN == 0) and (WCSN == 0), the card transitions to the isolation state. If the
card is in the configuration state and (WCSN <> CSN), the card transitions to the sleep
state. If the card is in the isolation state and (WCSN <> 0), the card transitions to the sleep
state. The other combinations do not change the card’s state.

NOTE

If Wake[0] is issued, the card is in the configuration state and its
CSN is equal to 0 (as a result of the Reset CSN command), the
PNP hardware will transition to the isolation state.

NOTE

The command always resets the pointer to the byte serial device
(Serial EPROM). If Wake[0] was issued when a card is in the
isolation state, the software must wait 1+ ms before beginning
the next 72 pairs of serial isolation read cycles.

7 6 5 4 3 2 1 0

WCSN[7] WCSN[6] WCSN[5] WCSN[4] WCSN[3] WCSN[2] WCSN[1] WCSN[0]

RESET VALUE: UNDEFINED
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Resource Data Address Port Value: 0x04

Read only.

The register is active in the configuration state only.

RD[7:0]—Byte from the Resource Data.
A read from this register returns next byte of the chip’s resource data. Prior to reading the
resource data register, the software should poll status registers.

NOTE

Reading the register invalidates the data (that is the Status bit in
the status registers is set).

Status Address Port Value: 0x05

Read only

The register is active in the configuration state.

Bits[7:1]—reserved. 
On read these bits return zero.

STS—Status bit. 
This bit indicates the status of data in the resource data register. 1 = data is valid, 0 = data
is invalid. 

Card Select Number Address Port Value: 0x06

Read/write

This register is active in the configuration state and at the end of isolation. 

CSN[7:0]—Card Select Number bits[7:0].

The register can be written if the isolation has successfully completed. Writing the register
causes a transition to the configuration state. The CSN can be reassigned in the configu-
ration state.

NOTE

RESET_DRV (ISA-bus signal) and Reset CSN command reset
CSN. A CSN value of 0x00 corresponds to an uninitialized CSN.

7 6 5 4 3 2 1 0

RD[7] RD[6] RD[5] RD[4] RD[3] RD[2] RD[1] RD[0]

RESET VALUE: UNDEFINED

7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 STS

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

CSN[7] CSN[6] CSN[5] CSN[4] CSN[3] CSN[2] CSN[1] CSN[0]

0 0 0 0 0 0 0 0
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Logical Device Number Address Port Value: 0x07

Read only.

This register is active in the configuration state only.

The chip is designed to support one logical device, thus the logical device number register 
is read only and always returns 0x00 on a read access.

Card Level Reserved Address Port Value: 0x08-0x1F
The registers in this range are unimplemented. On reads they return 0.

BUSCNT (Card Level Vendor Defined 1) Address Port Value: 0x20

Read/write.

Bus Control register. The register is active in the configuration state only.

ERMU—Enable RAM Ucode.
This bit is written by the software and enables the RISC controller to run microcode loaded
to the dual ported RAM.

ICHRDY—Internal IOCHRDY enable.
This bit is written by the software and defines whether or not the chip drives the IOCHRDY
pin on an ISA bus access to its internal space.

1 = Driving IOCHRDY is enabled.
0 = Driving IOCHRDY is disabled.

NOTE

On an ISA-bus memory read access to the internal space with
EXTAL frequency F, the following formula defines delay to data
valid on the external pins:

T(MemRd-to-DataValid) = 2.5/F + 20ns.

For I/O access to the internal space, time from the previous
access termination to data of the next access is 3.5/F + 20ns.

In other words, for 8.33 MHz ISA, for frequencies less than
18MHz, MEM space ICHRDY must be set.

For 8.33 MHz ISA, for frequencies less than 15MHz, I/O space
ICHRDY must be set

7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

ERMU - - - - - ICHRDY ECHRDY

0 X X X X X 1 1
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ECHRDY—External (CS0) IOCHRDY enable.
This bit is written by the software and defines whether or not the chip drives the IOCHRDY 
pin on an ISA bus access to a CS0-related region.

1 = Driving IOCHRDY is enabled.
0 = Driving IOCHRDY is disabled.

CLKCNT (Card Level Vendor Defined 2) Address Port Value: 0x21

Read/write

The register is active in the configuration state.

PMOD1-PMOD0—Clock Out.
00 = CLKO enabled, full strength of output buffer.
01 = CLKO enabled, 2/3 strength of output buffer.
10 = CLKO enabled, 1/3 strength of output buffer.
11 = CLKO disabled, CLKO is driven to 1 by internal pull up.

CDIV1-0—Clock Out DIvision.
00 = CLKO equals frequency of EXTAL (reset value).
01 = CLKO equals 3/4 frequency of Extal clock.
10 = CLKO equals 1/2 frequency of Extal clock.
11 = CLKO is disabled.

STP—Stop bit.
1 = Clock oscillator is stopped following PwrDwn setting.
0 = Clock oscillator is not stopped following PwrDwn setting.

LPEN —Low Power Enable bit.
1 = Internal clocks are disabled following PwrDwn setting. Low Power mode is 

enabled.
0 = Low power mode is disabled. Internal clocks are not disabled following PwrDwn 

setting.

ISI (Card Level Vendor Defined 3) Address Port Value: 0x22

Read/write

Implementation Specific Information register. The register is active in the configuration state.

7 6 5 4 3 2 1 0

- - PMOD1 PMOD0 CDIV0 CDIV1 STP LPEN

- - 0 0 0 0 0 0

7 6 5 4 3 2 1 0

I_M/I CS_M/I I_DW CS_DW  - CS_RL[2] CS_RL[1] CS_RL[0]

LOADED FROM 0X11 IN 
BYTE SERIAL DEVICE
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NOTE

In ISA memory mode the MC68SC302 will respond to 8- or 16-
bit accesses regardless of the settings in the ISI register. The ISI
register only sets the width of the access in I/O mode.

I_M/I—Internal space memory - I/O selector.
0 = Internal space is in I/O mode
1 = Internal space is in memory mode

CS_M/I —CS0 Memory - I/O selector.
0 = CS0 is in I/O mode
1 = CS0 is in memory mode

I_DW—Internal space I/O data width
1 = 16-bit data width
0 = 8-bit data width

CS_IDW—CS0 space I/O data width
1 = 16-bit data width
0 = 8-bit data width

CS_RL[2:0]—the length of I/O Range Length masking pattern for CS0.
CS_RL[2:0] =

0 - 8 byte Range Length
1 - 32 byte
2 - 64 byte
3 - 128 byte
4 - 256 byte
5 - 1kbyte
6 - 4kbyte
7 - 8kbyte

The corresponding masks are:
0 - 1111111111111000
1 - 1111111111100000
2 - 1111111111000000
3 - 1111111110000000
4 - 1111111100000000
5 - 1111110000000000
6 - 1111000000000000
7 - 1110000000000000

 A bit set in the range length mask indicates that the corresponding bit in the I/O address
is used in the CS0’s address comparator. 

The register is loaded at reset (or reset command) from the corresponding fields of 0x07 of 
a byte serial device.
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Card Level (Vendor Defined Address Port Values: 0x23-2F
The registers in this range are unimplemented. On reads return 0.

5.6  LOGICAL DEVICE CONTROL REGISTERS
Active Address Port Value: 0x30

Read/write.

The register is active in the configuration state only.

Bits[7:1] — these bits are reserved.
On read return zero.

ACTV — Active Bit.
1 = Indicates that the device is active on the ISA-bus.
0 = The chip does not respond to the ISA-bus cycles.

I/O Range Check Address Port Value: 0x31

Read/write.

The register is active in the configuration state only.

Bits[7:2] — Reserved bits.
Return 0 on reads.

CHECK_EN — I/O range check enable.
1 = I/O range check is enabled. The bit is valid only if the logical device is inactive.
0 = I/O range check is disabled.

RVL — Returned value bit.
1 = If the device is inactive and CHECK_EN = 1, reads of the logical device’s assigned 

I/O range return 0x55.
0 = If the device is inactive and CHECK_EN = 1, reads of the logical device’s assigned      

I/O range return 0xAA.

Logical Device Control Reserved Address Port Value: 0x32-37
The registers are unimplemented. On a read access return 0x00.

Logical Device Vendor Defined Address Port Value: 0x38-3F
The registers are unimplemented. On a read access return 0x00.

7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 ACTV

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

0 0 0 0 0 0 CHECK_EN RVL

0 0 0 0 0 0 0 0
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5.7  ISA-PNP CONFIGURATION REGISTERS
IBARH (Memory Base Address[23:16], Descriptor 0) Address Port Value: 0x40

Read/write.

The register is active in the configuration state only.

BAR[23:16] — Base Address bits[23:16].
The internal memory space base address bits[23:16].

IBARL (Memory Base Address[15:8], Descriptor 0) Address Port Value: 0x41

Read/write.

The register is active in the configuration state only.

BAR15–BAR12 — Base address bits 15 through 12.
The internal memory space consists of base address bits 15–8.

Bits3≠0 — Base Address bits 11–8.
Because of the 4kbyte alignment (see 5.4.4), these bits should be written with 0. 

NOTE 

Bits 7–0 of the BAR are always zero.

IMCNT (Memory Control, Descriptor 0) Address Port Value: 0x42

Read/write

The register is active in the configuration state.

Bits 7–2 — Reserved. 
On read return zero. The bits are read only.

DATA_SZ—Data Size.
1 = The corresponding memory is 16-bit (data width). 
0 = The memory is 8-bit.

DEC — Decoding Options.
0 = The next two registers (0x43-44) contain the memory range length.
1 = The next two registers contain the upper limit of the memory range. 
This bit is read only.

7 6 5 4 3 2 1 0

BAR[23] BAR[22] BAR[21] BAR[20] BAR[19] BAR[18] BAR[17] BAR[16]

X X X X X X X X

7 6 5 4 3 2 1 0

BAR[15] BAR[14] BAR[13] BAR[12] 0 0 0 0

X X X X X X X X

7 6 5 4 3 2 1 0

0 0 0 0 0 0 DATA_SZ DEC=0

0 0 0 0 0 0 0 0
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IMRNGH-IMRNGL (Range Length[23:8], Descriptor 0) Address Port Values: 0x43-44

The registers are active in the configuration state.

RL23–RL8 — Range length.
If memory control register bit DEC is set, RL23–RL8 corresponds to bit 23–bit 8 of mem-
ory range length. Otherwise, RL23–RL8 correspond to bit 23–bit 8 of the upper limit of
memory range. Bit7–bit 0 are always zero. RL11–RL8 and RL23–RL13 of the range
length are read only. RL12 is read/write and used as an enable bit for internal memory
range.

RL12
1 = Internal memory (4kbyte) is enabled. On reads from the range length, returned 

value indicates 4kbyte memory range (even if a larger value was written by the 
software).

0 = Internal memory (4kbyte) is disabled; I/O accesses to the internal space are 
possible if the related I/O base address is not 0. On reads from the range length, 0 
is returned.

NOTE

Memory range length is defined as a mask of address bit 23–
address bit 8. If a bit in the mask is set, then the corresponding
bit in the address is used in a comparator to determine address
match. Memory upper limit is defined as being one byte greater
then the memory resource assigned.

Filler (filler 0) Address Port Values: 0x45-47
Unimplemented. On reads return 0.

CSBARH-CSBARL (CS0 Memory Base[23–8], Descriptor 1) Address Port Value: 0x48-49

Read/write

The registers are active in the configuration state.

7 6 5 4 3 2 1 0

RL[23]=RL[12] RL[22]=RL[12] RL[21]=RL[12] RL[20]=RL[12] RL[19]=RL[12] RL[18]=RL[12] RL[17]=RL[12] RL[16]=RL[12]

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

RL[15]=RL[12] RL[14]=RL[12] RL[13]=RL[12] RL[12] RL[11]=0 RL[10]=0 RL[9]=0 RL[8]=0

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

CSBAR[23] CSBAR[22] CSBAR[21] CSBAR[20] CSBAR[19] CSBAR[18] CSBAR[17] CSBAR[16]

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

CSBAR[15] CSBAR[14] CSBAR[13] CSBAR[12] CSBAR[11] CSBAR[10] CSBAR[9] CSBAR8]

0 0 0 0 0 0 0 0
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CSBAR23–CSBAR8 — Chip Select Base Address.
Bits[23:8] of CS0 Base Address. Bits[7:0] are 0x00.

CSCNT (CS0 Memory Control, Descriptor 1) Address Port Value: 0x4A

Read/write

The register is active in the configuration state. 

Bit7–bit2 —reserved.
On read return zero.

DATA_SZ — Data Size.
0 = Memory is 8-bit (data)
1 = Memory is 16-bit (data)
This bit is read/write.

DEC — Decoding Options.
0 = Range length is used for decoding
1 = Range length is not used for decoding

The bit is read only. 

CSRNGH-CSRNGL (CS0 Range Length[23:8], Descriptor 1)
Address Port Values: 0x4B-4C

Read/write

The registers are active in the configuration state.

RL23–RL8 — Range length of the corresponding memory space (corresponding to CS0).

NOTE

If the I/O configuration is chosen for a region, all the related
memory configuration registers are read only. The returned
value is 0.

Filler (Filler 1) Address Port Values: 0x4D-4F
Unimplemented. On reads return 0.

7 6 5 4 3 2 1 0

0 0 0 0 0 0 DATA_SZ DEC=0

0 0 0 0 0 0 X 0

7 6 5 4 3 2 1 0

RL[23] RL[22] RL[21] RL[20] RL[19] RL[18] RL[17] RL[16]

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

RL[15] RL[14] RL[13] RL[12] RL[11] RL[10] RL[9] RL[8]

0 0 0 0 0 0 0 0
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Memory Descriptors 2 and 3 Address Port Values: 0x50-54, 0x58-5C
Unimplemented. On reads return 0.

Filler (Filler 2) Address Port Values: 0x55-57
Unimplemented. On reads return 0.

I/O Internal Space Base Address Address Port Values: 0x60-61 

 

Read/write.

The registers are active in the configuration state only.

I_BASE15–I_BASE2—Internal I/O base address bits[15:0].
I/O base address points to the I/O address register (the address of the next I/O access).
I/O base + 2 points to the I/O data register. (See 5.4.3). Bits[1:0] of the internal base ad-
dress are set to 0, implying 4-byte base alignment (minimum).

NOTE

0x0000 in the I/O base address register disables the I/O space.

I/O CS0 Base Address Address Port Values: 0x62-63 

 

Read/write.

The registers are active in the configuration state only.

CS_BASE15–CS_BASE0—CS0 I/O base address bits15–0.
NOTE

If the memory configuration is chosen for a region, all the related
I/O configuration registers are read only. The returned value is 0.

I/0 Port Configuration (Descriptors 5-7) Address Port Value: 0x64-6F
Unimplemented. On read return 0.

7 6 5 4 3 2 1 0

I_BASE[15] I_BASE[14] I_BASE[13] I_BASE[12] I_BASE[11] I_BASE[10] I_BASE[9] I_BASE[8]

X X X X X X X X

7 6 5 4 3 2 1 0

I_BASE[7] I_BASE[6] I_BASE[5] I_BASE[4] I_BASE[3] I_BASE[2] 0 0

X X X X X X X X

7 6 5 4 3 2 1 0

CS_BASE[15] CS_BASE[14] CS_BASE[13] CS_BASE[12] CS_BASE[11] CS_BASE[10] CS_BASE[9] CS_BASE[8]

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

CS_BASE[7] CS_BASE[6] CS_BASE[5] CS_BASE[4] CS_BASE[3] CS_BASE[2] CS_BASE[1] CS_BASE[0]

0 0 0 0 0 0 0 0
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Interrupt Request Level Select 0 Address Port Value: 0x70

Read/write.

The register is active in the configuration state.

IRQL3–IRQL0 — Interrupt Request Level 0.
Indicates ISA-IRQ-pin number (0-15) for interrupt request at level 0. The chip can drive an
interrupt on one of its IRQ pins: IRQ3, IRQ4, IRQ5, IRQ6, IRQ7, IRQ9, IRQ10, IRQ11,
IRQ12, IRQ14, IRQ15. For proper function, the SC302’s IRQ pins must be connected to
the corresponding ISA-IRQ pins.

NOTE

Writing 0x00 to the interrupt request level register disables all
the interrupts.

Interrupt Request Type Select 0 Address Port Value: 0x71

Read/write.

The register is active in the configuration state.

LVL — Interrupt request active level.
1 = High
0 = Low

TP — Interrupt request type.
1 = Level sensitive
0 = Edge sensitive

Bits[7:2] —Reserved 
On reads return 0

Interrupt Request Select 1 Address Port Values: 0x72-73
Unimplemented. On reads return 0.

DMA Request Configuration Address Port Values: 0x74-75
Unimplemented. On read return 0x04 (corresponds to the value written by the software if a 
NULL DMA descriptor occurs in the resource data).

32-Bit Memory Space Configuration Address Port Values: 0x76-A8
Unimplemented. On reads return 0.

Reserved and Vendor Defined registers Address Port Values: 0xA9-0xFF
Unimplemented. On reads return 0.

7 6 5 4 3 2 1 0

0 0 0 0 IRQL[3] IRQL[2] IRQL[1] IRQL[0]

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

0 0 0 0 0 0 LVL TP

0 0 0 0 0 0 0 0
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5.7.1  Access to Inactive Registers
On a read from a register that is not active in the current state (for example, read access to 
the CSN register in the isolation state) the ISA-data bus remains in a high impedance state. 
Write accesses are ignored.

Write accesses to read-only registers are ignored (and read accesses to write-only 
registers) are ignored as well.
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5.8  ISA-PNP CONTROL REGISTERS SUMMARY

Table 5-5. Card Level Control Registers Summary

NAME
ADDRESS 

PORT VALUE
DESCRIPTION

ACTIVE IN THE 
FOLLOWING 

STATES

Set RD_DATA port 0x00
Writing this location modifies the READ_DATA port ad-
dress. Bits[7:0] become bits[9:2] of the address. Bits[1:0] 
of the address set 2’b11. The register is write only.

Isolation, 
Configuration

Serial Isolation 0x01 See 5.14 Isolation Protocol. The register is read only. Isolation

Configuration Control 0x02

Bit[2] - Reset CSN to 0 (all the cards)
Bit[1] - Return to the Wait for Key state (always active, all 
the cards)
Bit[0] - Reset all the logical devices and restore the con-
tents of configuration registers to their default state. CSN 
is preserved. The software must delay 2+ ms after issu-
ing Reset command before accessing ISA-PNP ports.
The register is write-only. The Bits[7:3] are reserved.

In any state, except 
Wait for Key. 

Wake[CSN] 0x03

If WRITE_DATA[7:0] == card’s CSN, then goto from 
Sleep to Configuration (if CSN <> 0) or goto Isolation (if 
CSN == 0). If (WRITE_DATA[7:0]<> 0) and 
(WRITE_DATA[7:0] <> CSN) and the card is in the con-
figuration state, it transitions to the Sleep state. Pointer to 
Serial EPROM (or another byte serial device) is always 
reset. The register is write-only. If the card is in the Isola-
tion State, Wake[0] will leave the card in the Isolation 
state.

Sleep, Isolation, 
Configuration

Resource Data 0x04
A read from this register returns next byte from Serial 
EPROM. Bit[0] of the status register must be polled be-
fore the read. The register is read only.

Configuration

Status 0x05
1’b1 in Bit[0] of this register is set, the Resource Data 
contains a valid byte. Bits[7:1] are reserved and return 
7b’000_0000. The register is read only.

Configuration

Card Select Number 0x06

The numbers 1-255 are valid (0 indicates un-isolated 
card). writing this register at the end of Isolation, causes 
transition to the Configuration State. The register resets 
at RESET_DRV and Reset CSN command. The register 
is read/write.

End of Isolation, Con-
figuration

Logical Device Number 0x07
The number (0-255) in this register points to the Logical 
Device, next commands will operate on. The chip is in-
tended to support 1 logical device, so this register is 
read-only and returns 0x00 on a read access.

Configuration

Card Level Reserved 0x08-0x1F Reserved for future use (unimplemented). On reads re-
turn 0. Configuration

BUSCNT 0x20

ICHRDY-enables wait states on ISA-bus accesses to the 
Internal space.
ECHRDY-the same for CS0.
SCP_BS-indicates that the access to SCP is prohibited.

Configuration

CLKCNT 0x21
CLKCNT (Clock Control): controls power management 
functions.
The rest of bits are unimplemented and on reads return 
0.

Configuration

ISI (Implementation 
Specific Information) 0x22

The initial values of these register is loaded from 0x07 of 
a byte serial device.
Bits[7:6] - I/O Memory configuration selectors for Internal 
space (bit[7]) and CS0 (bit[6]).1=Memory mode; 0=I/O 
mode.
Bits[5:4] - If the I/O mode is chosen these bits are valid 
and indicate the data width of Internal space (bit[5]) and 
CS0 space (bit[4]).1=16-bit data width; 0=8-bit data 
width.
Bits[2:0] - Encoded Range Length Mask. See ISI register 
definition for details.

Configuration

Card Level Vendor De-
fined Registers 0x23-2F Unimplemented. On reads return 0. Configuration
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Table 5-6. Logical Device Control Registers Summary

NAME
ADDRESS 

PORT VALUE
DESCRIPTION

ACTIVE IN THE 
FOLLOWING 

STATES

Active 0x30
The bits[7:1] are reserved and return 0 on a read 
access. Bit[0], if set, activates the chip and it re-
sponds to the ISA bus cycles. If reset, the chip is 
inactive. The register is read/write.

Configuration

I/O range check 0x31

Bits[7:2] of the register are reserved, on reads re-
turn 0. 
Bit[1]- if set, enables I/O range check. The bit is 
valid if the device is inactive.
Bit[0] - if the I/O range check is enabled and the de-
vice is inactive, the bit defines which value will be 
returned by subsequent reads from the I/O space 
assigned to the device: “0” - 0x55; “1” - 0xAA.

Configuration

Logical Device Con-
trol Reserved 0x32-0x37 Reserved for future use (unimplemented). On 

reads return 0. Configuration

Logical Device Con-
trol Vendor Defined 0x38-0x3F Vendor Defined registers (unimplemented). On 

reads return 0. Configuration
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5.9  ISA-PNP CONFIGURATION REGISTERS SUMMARY 
Table 5-7. Memory Space Configuration Summary

NAME
ADDRESS 

PORT 
VALUE

DESCRIPTION
ACTIVE IN THE 
FOLLOWING 

STATES

IMBARH
(Memory base address 
bits[23:16] descriptor 0)

0x40 BAR bits[23:16]. The register is read/write. Configuration

IBARL
(Memory base address 
bits[15:8] descriptor 0)

0x41

BAR bits[15:8]. Bits[10:8] of the register must be set 
to 0. The rest of bits are read/write. Bits[7:0] of the 
BAR are always 0.
If I/O configuration option is chosen for the Internal 
Space, the registers located at 0x41-44 are read 
only and return 0 on reads.

Configuration

IMCNT
(Memory control descriptor 
0)

0x42

If Bit[1] is set, the memory is 16-bit (data), otherwise 
- 8-bit.
Bit[0](=0), if set, indicates the next field is upper limit 
for the address, otherwise - the next field is the 
range length. Bit[0] is read only. Bits[7:2] are re-
served and return 0.

Configuration

IMRNGH
(Range Length bits[23:16]) 0x43

If the “Decode Range Length” option was chosen in 
the Information field of the related memory descrip-
tor, the registers corresponds to the range length 
bits[23:16]. The register is read only (0xff).
If I/O configuration option is chosen for the Internal 
Space, the registers located at 0x41-44 are read 
only and return 0 on reads.

Configuration

IMRNGL
(Range Length bits[15:8]) 0x44

If the “Decode Range Length” option was chosen in 
the Information field of the corresponding memory 
descriptor, the registers corresponds to the range 
length bits[15:8]. Bit[4] is read/write. If set, enables 
4kbyte of the internal memory space.

Configuration

Filler 0x45-47 Reserved for future use (unimplemented). On reads 
return 0. Configuration

Memory descriptor 1
(CSBARH,CSBARL, 
CSCNT, CSRNGL, CS-
RNGH)

0x48-4C
CS0 description. 
If I/O configuration option is chosen for CS0, the 
registers located at 0x48-4C are read only and re-
turn 0 on reads.

Configuration

Filler 0x4D-4F Reserved for future use(unimplemented) On reads 
return 0. Configuration

Memory descriptor 2 0x50-54 Memory base, control and length descriptor 2 (un-
implemented) Configuration

Filler 0x55-57 Reserved (unimplemented). On reads return 0. Configuration

Memory descriptor 3 0x58-5C Memory base, control and length descriptor 3 (un-
implemented). On reads return 0. Configuration

Filler 0x5D-5F Reserved (unimplemented). On reads return 0. Configuration
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Table 5-8. I/O Configuration Summary

NAME
ADDRESS 

PORT 
VALUE

DESCRIPTION
ACTIVE IN THE 
FOLLOWING 

STATES

I/O port base address 
bits[15:8] descriptor 0 0x60

Base address[15:8] for internal I/O space. If memory con-
figuration option is chosen for the Internal Space, the 
registers located at 0x60-61 are read only and return 
0 on reads.

Configuration

I/O port base address 
bits[7:0] descriptor 0 0x61 Base address[7:0] for internal I/O space Configuration

I/O port base address de-
scriptor 1 0x62-63

CS0 base address. If memory configuration option is 
chosen for the Internal Space, the registers located 
at 0x62-63 are read only and return 0 on reads.

Configuration

I/O descriptors 2-7 0x64-6F Unimplemented. On reads return 0. Configuration

Table 5-9. Interrupt Configuration Summary

NAME
ADDRESS 

PORT 
VALUE

DESCRIPTION
ACTIVE IN THE 
FOLLOWING 

STATES

Interrupt request level se-
lect 0 0x70

Bits[3:0] select interrupt level for IRQ select 0. The 
register is read/write. 
Bits[7:4] are reserved.

Configuration

Interrupt request type se-
lect 0 0x71

Interrupt type for select 0:
Bit[1]: Level, 1 = high, 0 = low
Bit[0]: Type, 1= level, 0 = edge
Bits[7:2] are reserved. The register is read/write.

Configuration

Interrupt request level 
select 1 0x72 Unimplemented. On reads return 0. Configuration

Interrupt request type 
select 1 0x73 Unimplemented. On reads return 0. Configuration

Table 5-10. DMA Configuration Registers Summary

NAME
ADDRESS 

PORT 
VALUE

DESCRIPTION
ACTIVE IN THE 
FOLLOWING 

STATES

DMA requests configuration 0x74-75 Channel selects 0 and 1 (unimplemented). On 
reads return 0x4. Configuration

Table 5-11. 32-Bit Memory Space Configuration Summary

NAME
ADDRESS 

PORT 
VALUE

DESCRIPTION
ACTIVE IN THE 
FOLLOWING 

STATES

32-bit memory configuration 0x76-A8 Configuration register for 32-bit address memory 
(unimplemented). On reads return 0. Configuration
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5.10  CARD CONFIGURATION AND CONTROL REGISTER MAP (CCR)

ISA Power Down Register (IPRDN) $800

Periodic Interrupt Timer Register (PITR) $802

RI Event Indication Register (IOER) $804

Global Interrupt Mode Register (GIMR) $812

Interrupt Pending Register (IPR) $814

Table 5-12. Reserved and Vendor Defined Configuration Registers

NAME
ADDRESS 

PORT 
VALUE

DESCRIPTION
ACTIVE IN THE 
FOLLOWING 

STATES

Logical Device Configura-
tion reserved and vendor 

defined
0xA9-0xFE

0xa9-0xef - Reserved for future use; 0xf0-0xfe - 
Vendor Defined registers (both ranges are unim-
plemented).On reads return 0.

Configuration

Table 5-13. Reserved Registers

NAME
ADDRESS 

PORT 
VALUE

DESCRIPTION
ACTIVE IN THE 
FOLLOWING 

STATES

Reserved 0xFF Reserved for future use (unimplemented). On 
reads return 0. Configuration

7 6 5 4 3 2 1 0

X RSVD RSVD RSVD RSVD PWRDN X RSVD

X 0 0 0 0 0 X 0

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

PTEN 0 0 PTP PITR10 PITR9 PITR8 PITR7 PITR6 PITR5 PITR4 PITR3 PITR2 PITR1 PITR0 RSVD

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

RSVD RSVD RSVD RIEVT RSVD RSVD RSVD RSVD

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

OD MD6[1] MD6[0] ET5 ET4 ET3 ET2 ET1

0 0 0 0 0 0 0 0

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

SCC1 SCC2 SCC3 SMC1 SMC2 SCP PIT RI SCC1 IRQI6 IRQI5 IRQI4 IRQI3 IRQI2 IRQIN1 -

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Interrupt Mask Register (IMR) $816

Port A Control Register (PACNT) $81E

0 = I/O          1 = Peripheral
After reset, the register is set to F000 when PC_E2E is high, and to F001 otherwise.

Port A Data Direction Register (PADDR) $820

0 = Input          1 = Output

Port A Data Register (PADAT) $822

Pin Multi-Function Select Register (PMFSR) $824

Port A SCP Enable Control (PENCR)$826

Command Register (CR) $861

SCC1 Mode Register (SCM1) $884

SCC1 Event Register (SCCE1) $889

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

SCC1 SCC2 SCC3 SMC1 SMC2 SCP PIT RI - IRQI6 IRQI5 IRQI4 IRQI3 IRQI2 IRQIN1 MALL

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

PA15 PA14 PA13 PA12 PA11 PA10 PA9 PA8 PA7 PA6 PA5 PA4 PA3 PA2 PA1 PA0

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

PA15 PA14 PA13 PA12 PA11 PA10 PA9 PA8 PA7 PA6 PA5 PA4 PA3 PA2 PA1 PA0

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

PD15 PD14 PD13 PD12 PD11 PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PD0

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

PA15 PA14 PA13 PA12 PA11 PA10 PA9 PA8 PA7 PA6 PA5 PA4 PA3 PA2 PA1 PA0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

SPNL3 SPNL2 SPNL1 RSVD SCPEN3 SCPEN2 SCPEN1 RSVD

X 0 0 0 0 0 X 0

15 14 13 12 11 10 9 8

0 GCI  OPCODE —  CH. NUM.  FLG

0 0 0 0 0 0 0 0

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

 NOF3  NOF2  NOF1  NOF0  C32  FSE RVD RTE  FLG  ENC DIAG1* DIAG0 ENR ENT 0 MODE

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8

SCE7 SCE6 SCE5 SCE4 SCE3 SCE2 SCE1 SCE0

0 0 0 0 0 0 0 0
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SCC1 Mask Register (SCCM1) $88B

SCC1 Status Register (SCCS1) $88D

SCC2 Configuration Register (SCON2) $892

SCC2 Mode Register (SCM2) $894

SCC2 Event Register (SCCE2) $899

SCC2 Mask Register (SCCM2) $89B

SCC2 Status Register (SCCS2) $89D

SCC3 Mode Register (SCM3) $8A4

SCC3 Event Register (SCCE3) $8A9

7 6 5 4 3 2 1 0

SCM7 SCM6 SCM5 SCM4 SCM3 SCM2 SCM1 SCM0

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

RESERVED ID – GRANT

0 0 0 0 0 0 0 0

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

WOMS CODS TCS RCS CD10 CD9 CD8 CD7 CD6 CD5 CD4 CD3 CD2 CD1 CD0 DIV4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

 NOF3  NOF2  NOF1  NOF0  C32  FSE RVD RTE  FLG  ENC DIAG1* DIAG0 ENR ENT 0 MODE

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8

SCE7 SCE6 SCE5 SCE4 SCE3 SCE2 SCE1 SCE0

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

SCM7 SCM6 SCM5 SCM4 SCM3 SCM2 SCM1 SCM0

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

RESERVED ID – GRANT

0 0 0 0 0 0 0 0

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

 NOF3  NOF2  NOF1  NOF0  C32  FSE RVD RTE  FLG  ENC DIAG1* DIAG0 ENR ENT 0 MODE

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8

SCE7 SCE6 SCE5 SCE4 SCE3 SCE2 SCE1 SCE0

0 0 0 0 0 0 0 0
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SCC3 Mask Register (SCCM3) $8AB

SCC3 Status Register (SCCS3) $8AD

SCP, SMC, Mode and Control Register (SPMODE) $8B0

Serial Interface Mask Register (SIMASK) $8B2

Serial Interface Mode Register (SIMODE) $8B4

5.11  HOST INTERFACE CONTROL REGISTER MAP (HCR) 

Set RD_DATA Port Address Port Value: $00

Write only

Serial Isolation Address Port Value: $01

Read only

Wake (CSN) Address Port Value: $03

Write only

7 6 5 4 3 2 1 0

SCM7 SCM6 SCM5 SCM4 SCM3 SCM2 SCM1 SCM0

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

RESERVED ID – GRANT

0 0 0 0 0 0 0 0

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

STR LOOP CI PM3 PM2 PM1 PM0 E N CP 0 SMD 0 LOOP EN2 EN1

0 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0

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

B2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

SETZ
SYNC/
SCIT

SDIAG1 SDIAG0 SDC2 SDC1 B2RB B2RA B1RB B1RA DRB DRA MSC3 MSC2 MS1 MS0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

RDA[9] RDA[8] RDA[7] RDA[6] RDA[5] RDA[4] RDA[3] RDA[2]

X X X X X X X X

15 14 13 12 11 10 9 8

1/0 0/1 1/0 0/1 1/0 0/1 1/0 0/1

X X X X X X X X

15 14 13 12 11 10 9 8

WCSN
[7]

WCSN
[6]

WCSN
[5]

WCSN
[4]

WCSN
[3]

WCSN
[2]

WCSN
[1]

WCSN
[0]

X X X X X X X X
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Resource Data Address Port Value: $04

Read only

Status Address Port Value: $05

Read only

Card Select Number Address Port Value: $06

Read/write

Logical Device Number
Address Port Value: $07

Read only

Card Level Reserved Address Port Value: $08-0x1F
The registers in this range are unimplemented. On reads return 0.

BUSCNT (Card Level Vendor Defined 1)
Address Port Value: $20

Read/write

CLKCNT (Card Level Vendor Defined 2)
Address Port Value: $21

Read/write

7 6 5 4 3 2 1 0

RD[7] RD[6] RD[5] RD[4] RD[3] RD[2] RD[1] RD[0]

X X X X X X X X

15 14 13 12 11 10 9 8

0 0 0 0 0 0 0 STS

R0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

CSN[7] CSN[6] CSN[5] CSN[4] CSN[3] CSN[2] CSN[1] CSN[0]

0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

ERMU - - - - - ICHRDY ECHRDY

0 X X X X X 1 1

15 14 13 12 11 10 9 8

- - PMOD1 PMOD0 CDIV0 CDIV1 STP LPEN

- - 0 0 0 0 0 0
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SI (Card Level Vendor Defined 3)
Address Port Value: $22

Read/write
*Bit 6 reset value is loaded from 0x11 in byte serial 
device

Active Address Port Value: $30

Read/write

I/O Range Check
Address Port Value: $31

Read/write

Logical Device Control ReservedAddress Port 
Value: $32-37

The registers are unimplemented. On a read access return 0x00.

Logical Device Vendor Defined Address Port Value: $38-3F
The registers are unimplemented. On a read access return 0x00.

IBARH (Memory Base Address(23:16), Descriptor 
0)

Address Port Value: $40

Read/write

IBARL (Memory Base Address[15:8], 
Descriptor 0) Address Port Value: $41

Read/write

7 6 5 4 3 2 1 0

I_M/I CS_M/I I_DW CS_DW  - CS_RL[2] CS_RL[1] CS_RL[0]

*

7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 ACTV

0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8

0 0 0 0 0 0 CHECK_EN RVL

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

BAR[23] BAR[22] BAR[21] BAR[20] BAR[19] BAR[18] BAR[17] BAR[16]

X X X X X X X X

15 14 13 12 11 10 9 8

BAR[15] BAR[14] BAR[13] BAR[12] 0 0 0 0

X X X X X X X X
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IMCNT (Memory Control, Descriptor 0)
Address Port Value: $42

Read/write

IMRNGH-IMRNGL (Range Length[23:8], Descriptor 0) Address Port Values: $43-44

Read/write

Filler (filler 0) Address Port Values: $45-47
Unimplemented. On reads return 0.

CSBARH-CSBARL (CS0 Memory Base23–8, Descriptor 1)Address Port Value: $48-49

Read/write

CSCNT (CS0 Memory Control, Descriptor 1)
Address Port Value: $4A

Read/write

CSRNGH-CSRNGL (CS0 Range Length[23:8], Descriptor 1)
Address Port Values: $4B-4C

Read/write

Filler (Filler 1)Address Port Values: $4D-4F
Unimplemented. On reads return 0.

Memory Descriptors 2 and 3 Address Port Values: $50-54, $58-5C
Unimplemented. On reads return 0.

Filler (Filler 2) Address Port Values: $55-57
Unimplemented. On reads return 0.

7 6 5 4 3 2 1 0

0 0 0 0 0 0 DATA_SZ DEC=0

0 0 0 0 0 0 0 0

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

RL[23]
=

RL[12]

RL[22]
=

RL[12]

RL[21]
=

RL[12]

RL[20]
=

RL[12]

RL[19]
=

RL[12]

RL[18]
=

RL[12]

RL[17]
=

RL[12]

RL[16]
=

RL[12]

RL[15]
=

RL[12]

RL[14]
=

RL[12]

RL[13]
=

RL[12]
RL[12]

RL[11]
=0

RL[10]
=0

RL[9]=
0

RL[8]=
0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

CSBA
R(23]

CSBA
R[22]

CSBA
R[21]

CSBA
R[20]

CSBA
R[19]

CSBA
R[18]

CSBA
R[17]

CSBA
R[16]

CSBA
R[15]

CSBA
R[14]

CSBA
R[13]

CSBA
R[12]

CSBA
R[11]

CSBA
R[10]

CSBA
R[9]

CSBA
R(8]

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

0 0 0 0 0 0 DATA_SZ DEC=0

0 0 0 0 0 0 X 0

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

RL[23] RL[22] RL[21] RL[20] RL[19] RL[18] RL[17] RL[16] RL[15] RL[14] RL[13] RL[12] RL[11] RL[10] RL[9] RL[8]

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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I/O Internal Space Base Address Address Port Values: $60-61  

Read/write

I/O CS0 Base Address Address Port Values: $62-63 

Read/write 

Interrupt Request Level Select 0
Address Port Value: $70

Read/write

Interrupt Request Type Select 0
Address Port Value: $71

Read/write

5.12  ISA-PNP PHYSICAL INTERFACE BACKGROUND
All ISA-PNP cards in a system use the same three 8-bit ports listed in Table 5-14. The ports 
use 12-bit address decoding. The READ_DATA port is relocatable. 

The connection between the ISA-PNP hardware and ISA-bus is shown in Figure 5-7. The 
decoder detects ISA-bus accesses to the ISA-PNP hardware. The LFSR block protects the 
ISA-PNP configuration data from accidental damage. To enable access to the ISA-PNP 
hardware, software should first perform a predefined series of 32 write cycles to the address 
port (key transmission).

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

I_BAS
E[15]

I_BAS
E[14]

I_BAS
E[13]

I_BAS
E[12]

I_BAS
E[11]

I_BAS
E[10]

I_BAS
E[9]

I_BAS
E[8]

I_BAS
E[7]

I_BAS
E[6]

I_BAS
E[5]

I_BAS
E[4]

I_BAS
E[3]

I_BAS
E[2]

0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

CS_BA
SE[15]

CS_BA
SE[14]

CS_BA
SE[13]

CS_BA
SE[12]

CS_BA
SE[11]

CS_BA
SE[10]

CS_BA
SE[9]

CS_BA
SE[8]

CS_BA
SE[7]

CS_BA
SE[6]

CS_BA
SE[5]

CS_BA
SE[4]

CS_BA
SE[3]

CS_BA
SE[2]

CS_BA
SE[1]

CS_BA
SE[0]

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

0 0 0 0 IRQL[3] IRQL[2] IRQL[1] IRQL[0]

0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8

0 0 0 0 0 0 LVL TP

0 0 0 0 0 0 0 0

Table 5-14. ISA-PNP Card Ports

PORT NAME I/O LOCATION TYPE

ADDRESS 0X0279 WRITE-ONLY
WRITE_DATA 0X0A79 WRITE-ONLY
READ_DATA RELOCATABLE: 0X0203: 0X03FF READ-ONLY
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Figure 5-7. PNP - ISA Interconnection

5.13  INITIATION KEY
Before any PNP commands are issued, the driver must first send the LFSR sequence to 
wake up the PNP circuitry. The LFSR is active in the wait for key state only.

Upon detection of the initiation key, the LFSR enables the rest of the ISA-PNP hardware.

Figure 5-8. The LFSR Key Sequence

5.14  ISOLATION PROTOCOL

5.14.1  General 
Upon detection of the initiation key, the ISA-PNP hardware enters the isolation state. The 
isolation is based on the uniqueness of a Vendor ID and a card’s serial number. These data 
reside in a byte serial device (serial EPROM). Storage format is shown in Figure 5-9.

IS
A

 B
U

S

ADDR[11:0]

REGISTER

E
N

A
B

LE

ADDRESS PORT

R
E

A
D

_D
AT

A
 P

O
R

T

OUTPUT
ENABLE

CARD
CONTROL

LOGICAL
DEVICE
CONTROL

WRITE_DATA PORT LOGICAL
DEVICE

CONFIGURATION

ADDRESS

LFSR
KEY

ADDRESS
DECODER

CONTROL

ADDRESS PORT

SELECT

6A, B5, DA, ED, F6, FB,7D, BE,
DF, 6F, 37, 1B, 0D, 86, C3, 61,
B0, 58, 2C, 16, 8B, 45, A2, D1,
E8, 74, 3A, 9D, CE, E7, 73, 39
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Figure 5-9. Shifting of Serial Identifier

For more details see 5.4.1.

5.14.2  The Protocol
This is typically performed by the operating system.

In order to isolate a card, the host performs 72 pairs of reads from the serial isolation 
register. To access an ISA-PNP register, the host writes the register’s address to the 
address port and reads its value from the READ_DATA port. Two read cycles are performed 
per bit in the serial identifier.

After entering serial isolation, the host:

• Sets the READ_DATA port’s address using the following sequence:

— Issues Initiation Key
— Sends Wake[0] command (to send all the cards with no CSN assigned to the 

isolation state
• Sends Set READ_DATA Port command

For every bit in the serial identifier the host:

• Reads READ_DATA port twice

• If the obtained values are 0x55 and 0xAA, assigns 1 to this position in the serial 
identifier, otherwise zero is assigned

• The result of the decision is used for the 8-bit checksum generation (as described in 
Appendix B of the Plug and Play ISA Specification)

• On the last 8 bits of the serial identifier (checksum) performs comparison of the values 
read from the READ_DATA port and the values generated by the HOST’s checksum 
generator1

1. It should be noted (by software designer) that the check-sum bits are valid only during the serial isolation 
and are not valid if the resource data is accessed in the configuration state

BYTE

013013

Vendor ID
Check-
sum

Shift out
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• If the check-sum fails or no (0x55, 0xAA) is detected2 the host assumes that there is a 
conflict on the READ_DATA port and relocates it. The following sequence of operations 
is performed:

— Wake[0] command is issued to cause all the cards in the isolation state to reset their 
serial id/resource data pointer while remaining in the isolation state. The software 
must delay 1ms before beginning the next 72 pairs of serial isolation read cycles.

— READ_DATA port relocated using set READ_DATA port command.

• Else the host assumes that a card has been isolated. Isolated card remains in the 
isolation state, while losers (those who failed during the serial isolation) return to the 
sleep state

• Software writes the card’s CSN to the card select number register and the card 
transitions to the configuration state

• It is the responsibility of software to count read cycles of the serial isolation sequence 
(check for a total of 72 pairs of read cycles)

• Figure 5-10 summarizes the process.

5.14.3  Timing Issues Related to Serial Isolation
• The ISA-PNP hardware does not drive IOCHRDY (ISA-bus signal) during Serial 

Isolation. ISA-PNP hardware may be configured to drive IOCHRDY at any other time (if 
the CHRDY bit in the BUSCNT register is set, see BUSCNT register definition).

• The software must delay at least 1 ms before the first pair of the serial isolation read 
cycles and 250us between every subsequent pair of read cycles (from the serial 
isolation register)

• If a conflict is detected, the Wake[0] is issued and the ISA-PNP interface remains in the 
isolation state until the beginning of the next trial of serial isolation.

2. Serial Id of 0x0000_0000 is invalid

Table 5-15. Serial Isolation Delays

DELAY STATE

1+ ms

1) After entering Isolation State - before the first read from 
the Serial Isolation register.
 2) If a conflict was detected and the Isolation state was re-
entered using Wake[0] command: before the first read from 
Serial Isolation register.

2+ ms
1) After RESET_DRV - before the first access to ISA-PNP 
ports.
2) After Reset command was issued - before the first access 
to ISA-PNP ports.

250 us 1) Between subsequent pairs of read cycles from the Serial 
Isolation Register.
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Figure 5-10. Isolation State Transitions

5.15  RUN-TIME ACCESS TO ISA-PNP
After the RESET_DRV is asserted or after Wait for Key command is issued, the ISA-PNP 
hardware transitions to the Wait for Key state. There are no commands active in this state. 
The HOST must delay 2 +ms prior to accessing ISA-PNP ports after RESET_DRV or Reset 
command is issued. The initiation key sequence should be issued to activate the ISA-PNP 
interface. Read access to the ISA-PNP hardware does not impact the functionality of the 
card. 

Isolation

 

State

   Host: read from Serial Isolation Reg.
Card: Get one bit from its Serial Id.

Host: Read from the DATA port

Card: Listen to
D[1:0].

72 reads?

end

Y

 

Card: Drive “AAH” Card: Drive SD[1:0]

N

Card: Listen to 
      D[1:0].

N

Sleep 
State

                               Host: Another
card’s 
 ID = 1,

 this card’s
ID = 0

Wait for the next read from the serial isolation register

ID Bit = “1H”
Y N

Y

Y

One Card Isolated

SD[1:0]=”10”

SD[1:0]=”01”

High Impedance on SD[7:0]

N
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Write access is allowed but is not recommended. The logical device must be deactivated 
before changing the value of any registers.

The Reset command resets logical device registers to their default state. The CSN, 
READ_DATA port and the PNP-state are preserved. All the devices, except those in the 
Wait for Key state, respond to the command.

NOTE

The resource data is accessed through the SCP interface,
therefore on every access to the Resource Data bit SCP_BS in
the BUSCNT register is asserted. An access to the SCP is not
allowed if the SCP_BS bit is asserted.
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SECTION 6
PCMCIA INTERFACE

 

6.1  INTRODUCTION

6.2  PCMCIA CONTROLLER KEY FEATURES

 

• Direct Connection to PCMCIA Bus

• Supports 5 PCMCIA Configuration Registers: COR, PRR, CCSR, SCR and IOER

• Supports 2 Low Power Modes: Stand By and STOP

• Supports PCMCIA Attribute and Common Memory Accesses

• 64 Megabytes of Attribute Memory Space Addressing

• Chip Select for external device such as a modem datapump.

• Glueless Connection of CIS ROM in Parallel PROM Configuration

• Glueless Connection to Serial EEPROM CIS in Serial EEPROM Configuration with 
Programmable CIS Size

• Direct Asynchronous Access to Internal Configuration Registers (PCMCIA FCRs)

• Supports READY Functionality either as a Pin or as a Status Bit

• Ring Indication Support

 

6.3  PCMCIA INTERFACE FUNCTIONAL OVERVIEW

 

The PCMCIA controller supports PC Card 95 standard. It is enabled during power on reset 
by pulling down the IOW/PC_MODE pin. The value of this pin is sampled at the rising edge 
of the RESET signal. After configuration in PCMCIA mode, the SC302 checks the PC_E2E 
pin and configures itself into one of two CIS storage options: 

1. When IOR / PC_E2E is pulled up during reset, the serial CIS EEPROM configuration 
(shown in Figure 6-1) is enabled. The CIS information resides in a serial EEPROM. 
This is used in typical PCMCIA systems in which CIS size is small (less than 256 
bytes). This is the lowest cost option. After system reset, the SC302 creates a CIS 
shadow within the DPR. This DPR portion is dedicated to CIS information. Thus a 
trade-off between interrupt latency and CIS size must be considered in this mode. In 
serial EEPROM mode, CIS access is not supported in low power mode.

2. When IOR / PC_E2E is pulled down during reset, the parallel CIS EEPROM configu-
ration (shown in Figure 6-1) is enabled. In the parallel PROM configuration (shown in 
Figure 6-1), the card information structure (CIS) information resides in a PROM which 
is connected to the PCMCIA bus and is selected by a chip select output, PC_CISCS. 
This option allows larger CIS memory spaces to be implemented without penalizing 
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system performance by using too much Dual Ported Ram. 

PCMCIA

CIS

ROM

ADDRESS

DATA[15:0]

D[0:7]

SC302

BUS

PCMCIA

CONFIG

COMMON

REGISTERSMEMORY

PC_CISCS

Figure 6-1. Parallel EPROM Configuration

PCMCIA

CIS

ROM

ADDRESS

DATA[15:0]

SC302

BUS

PCMCIA

CONFIG
COMMON

REGISTERSMEMORY

Figure 6-2. Serial EEPROM Configuration

SCP
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6.4  PCMCIA MEMORY MAP

 

The SC302’s memory resource is composed of two main parts (refer to Figure 6-3):

1. Host Interface Control Registers (HCR) which include the function control registers as 
specified by the PCMCIA specification, and other vendor specific registers implemented in 
the 68SC302. This area is located within PCMCIA attribute memory space.

2. The Communication Controller Memory and Registers (CCMR) which include the Dual 
Ported RAM (DPR) and Communication Controller registers (CCR). The addressing method 
to this area depend on the CIS storage option selected. If parallel CIS PROM mode is 
selected, refer to 6.4.3 on page 4 for addressing details. If serial CIS EEPROM mode is 
selected, refer to 6.4.2 on page 3 for addressing details. 

The DPR is further partitioned to system RAM and parameter RAM regions (Figure 6-3). 
System RAM size is 1280 bytes ($500 bytes). The Rx FIFO buffers and BDs, the Tx BD table 
and Tx data buffers are contained in this portion of the DPR. In PCMCIA serial EEPROM 
mode, a pre-defined portion of the system RAM contains the CIS.The parameter RAM 
portion of the DPR contains all parameters required by the three SCC’s. It consists of 3 
pages, $100 bytes each.

The CCR contains all of the communication controller’s internal status, event and control 
registers.

The CCMR is accessed by one of two methods of address decoding as described in 6.4.2 
Accessing the CCMR Region in Serial CIS EEPROM Mode and 6.4.3 Accessing the CCMR 
in Parallel CIS EEPROM mode. 

 

6.4.1  Accessing the HCR Region (Both Serial and Parallel Cis EEPROM Mode

 

In PCMCIA mode, the HCR region is allocated as function configuration registers (FCR’s). 
To access the HCR, A25 must be a one, so the HCR starting location in PCMCIA attribute 
address space is $2000000. The SC302 drives the data bus as long as an attribute address 
space in the interval $2000000, $20000FF  is accessed. For addresses above $20000FF in 
the attribute space, the data bus will not be driven. A detailed list of the FCR’s can be found 
in Table 6-1.

 

6.4.2  Accessing the CCMR Region in Serial CIS EEPROM Mode

 

In serial CIS EEPROM mode, the lowest addresses of system memory in the DPR will 
contain the CIS. The remainder of the CCMR is also mapped in attribute space. The CCMR 
address is the absolute address as shown in Table 6-2 and Table 6-3. For example, referring 
to Table 6-3, the

 

 

 

Periodic Interrupt Timer Register (PITR) 

 

i

 

n this mode would be located at 
$802 in attribute memory space.The data bus is driven for any attribute memory access in 
the interval $0, $FFF.
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Note

 

There is no write protection for the CIS area in the DPR. Care
must be taken to avoid overwriting CIS locations.

 

6.4.3  Accessing the CCMR in Parallel CIS EEPROM mode

 

When in parallel EEPROM mode, the CCMR is allocated in common memory address 
space. In addition to select the CCMR space, A25 must be one so the CCMR starts at 
address $2000000+IMBARH concatenated with IMBARL (A24 is don’t care).

The CCMR base address location programmed in the IMBARH and IMBARL within the HCR 
register space. Only bits 23 to 12 of access address are compared to the contents of the 
IMBAR register as shown in the register description on page 13. The ACTV bit in the 
ACTIVE register must also be set to enable the IMBARs.

So for example, say we want to map the CCMR to a PCMCIA common memory address 
starting at $2345000:

1. Set ACTV bit in the ACTIVE register to enable the IMBARs.

2. We will write a $34 for IMBARH and a $50 to IMBARL.

3. A25 must be one, so our host driver will always write to common memory address 
$2000000+IMBAR to access address zero of the CCMR.

SYSTEM 

 RAM

DPR

CCR

000

4FF

500

7FF

800

FFF

HOST
INTERFACE
CONTROL
REGISTERS

HCR

Figure 6-3.  68SC302 PCMCIA Address Map in Serial 
CIS EEPROM Mode

PARAMETER
    RAM

INTERNAL 
REGISTERS

CCMR

CONTROL
REGISTERS
(FCR)

FUNCTION
PCMCIA

ATTRIBUTE MEMORY SPACEATTRIBUTE MEMORY 
SPACE

(STARTING AT 
$2000000)

CIS
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Referring to Table 6-3, the Periodic Interrupt Timer Register at CCMR address $802 in this 
mode would be located at $2345802 in common memory space.

The data size of PCMCIA common memory space is 16 bits.

 

6.4.4  Accessing the External Chip Select Space

 

The external chip select (NMSICS) is asserted in an asynchronous manner when 
PC_REG=1, A25=1, A24=X, A23-A8=CSBAR (see CSBARH-CSBARL on page 14) 
according to CSRNG if either OE or WE is asserted. The actual PCMCIA data bus portion 
which is involved in read/write accesses within common memory space and its dependency 
on PC_CE1, PC_CE2, and A0 are shown in Table 6-8. 

 

6.4.5  Accessing Host Interface Control Registers (HCR)

 

Table 6-1 shows the host interface control registers that are accessed in attribute space with 
A25 high ($2000000). The shaded areas show asynchronous FCR’s as specified by the PC 
Card 95 standard. Access to the FCR registers is allowed during STOP low power mode. 
The unshaded registers are 68SC302 specific registers and are not asynchronous - the 
system clock must be running to access them.

SYSTEM 
 RAM

DPR

CCR

2000000

20004FF

2000500

20007FF

2000800

2000FFF

IMBARL || IMBARH

HOST
INTERFACE
CONTROL
REGISTERS

HCR

Figure 6-4.  68SC302 PCMCIA Address Map in Parallel 
CIS PROM Mode

PARAMETER

    RAM

INTERNAL 
REGISTERS

CCMR

CONTROL
REGISTERS
(FCR)

FUNCTION
PCMCIA

COMMON MEMORY SPACEATTRIBUTE MEMORY 
SPACE

(STARTING AT 
$2000000)
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6.5  CCMR MEMORY SPACE

 

Byte addressing of the CCMR is little endian (Intel convention).

 

6.5.1  Dual Ported Ram (DPR)

 

The DPR is accessible by both the communication controller and the host. It is composed 
of system memory, and parameter RAM. The DPR is shown in Figure 6-5.

 

Table 6-1. Host Interface Control Registers

 

ADDRESS DESCRIPTION

 

2000000 COR 

2000002 CSR 

2000004 PRR 

2000006 SCR

2000008 IOER

2000040 BUSCNT

2000042 CLKCNT

2000044 ISI

2000060 ACTIVE

2000080 IBARL

2000082 IBARH

2000084 IMCNT

2000086 IMRNGL

2000088 IMRNGH

2000090 CSBARL

2000092 CSBARH

2000094 CSCNT

2000096 CSRNGL

2000098 CSRNGH

0

4FE4FF

1 07815

500501

7FE7FF

SYSTEM     RAM

PARAMETER   RAM

Figure 6-5.  DPR Addressing

CIS*

*Serial EEPROM mode only
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6.5.1.1  SYSTEM RAM. 

 

The system RAM size is 1280 bytes ($500 bytes). The Rx FIFO 
buffers and BDs, the Tx BD table and Tx data buffers are contained in this portion of the 
DPR. In PCMCIA serial EEPROM mode, the lower portion of the system RAM contains the 
CIS.

 

6.5.1.2  PARAMETER RAM. 

 

The parameter RAM is composed of three (3) parameter 
pages. The first page, addressed at $500-$5FF is SCC1 page parameter. The second page, 
at the address interval of $600-$6FF is SCC2 parameter area. The third page, at the 
address interval of $600-$6FF, holds the parameters for SCC3, for the SMCs and the SCP. 
Table 6-2 shows the memory map of the parameter RAM region. The CCMR address is the 
offset from the beginning of the CCMR.

For detailed description of page parameter contents either for HDLC or transparent 
protocols, please refer to Section 4 Communications Processor (CP).

 

6.5.2  CCR Register Map

 

The CCR register map is shown in Table 6-3. The CCMR address is the offset from the 
beginning of the CCMR 

 

Table 6-2. SC302 PARAMETER RAM

 

CCMR ADDRESS WIDTH BLOCK DESCRIPTION

 

500 
.
538

SCC1 SCC1 PARAMETER RAM

53A
.
5FF

Reserved

600 
.
638

SCC2 SCC2 PARAMETER RAM

63A
.
6FF

Reserved

700 
.
738

SCC3 SCC3 PARAMETER RAM

73A
73C
73E
740
742
74E
750

Word
Word
Word
Word

6 Word
Word

3 Word

SMC1
SMC1, Rev No

SMC2
SMC2

SMC1-2
SCP
SCP

Rx BD
Tx BD, SC302 Revision Number (Before SMC1 is used)
Rx BD
Tx BD
Internal use
Rx/Tx BD
Internal use

754
.
.7FF

Reserved
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6.6  HOST INTERFACE CONTROL REGISTERS (HCR)

 

The HCRs consist of the PCMCIA Function Configuration Registers and the MC68SC302 
specific registers. Both sets of registers are described in the following paragraphs.

 

Table 6-3.  CCR Register Map

 

CCMR 
ADDRESS

NAME WIDTH BLOCK DESCRIPTION
RESET 
VALUE

LOCATION OF REGISTER 
DESCRIPTION IN MANUAL

 

800 IPRDN 8 PWRDWN ISA Power Down Register 0000 3.2 ISA Power Control Registers

802 PITR 16 PIT Periodic Interrupt Timer Register 0004 3.1.8.3 Periodic Interrupt Timer 
Register (PITR)

804 IOER 8 RI logic RI event indication for ISA mode 0000 3.2 ISA Power Control Registers
Reserved

812 GIMR 16 IC Global Interrupt Mode Register 0000 3.1.4 Wake Up On Interrupt

 814 IPR 16 IC Interrupt Pending Register 0000 3.1.6 Interrupt Pending Register 
(IPR)

 816 IMR 16 IC Interrupt Mask Register 0000 3.1.7 Interrupt Mask Register (IMR)
Reserved

81E PACNT 16 PIO Port A Control Register F001/F000 2.3.4.2 Port A Registers

820 PADDR 16 PIO Port A Data Direction Register 0000 2.3.4.2 Port A Registers

822 PADAT 16 PIO Port A Data Register XXXX 2.3.4.2 Port A Registers

824 PENCR 8 CP Port A Enable Pins  Control Register 00 2.3.4.3 Port A SCP Enable Control

826 PMFSR 16 PIO Pin Multifunction Select Register F000 2.3.4.6 Special Pin Function in 8-Bit 
Mode

Reserved
861 CR 8 CP Command Register 00  4.2 Command Set

Reserved
884 SCM1 16 SCC1 SCC1 Mode Register 0000 4.5.2 SCC Mode Register (SCM)

Reserved
889 SCCE1  8 SCC1 SCC1 Event Register 00 4.5.10.10 HDLC Event Register

88B SCCM1  8 SCC1 SCC1 Mask Register 00 4.5.10.11 HDLC Mask Register

88D SCCS1  8 SCC1 SCC1 Status Register 00 4.5.5.9 Transmitter Buffer Descrip-
tor Pointer (TBPTR)

Reserved

892 SCON2 16 SCC2 SCC2 Configuration Register 0004 4.5.12.3 Configuration Register 
(SCON)

894 SCM2 16 SCC2 SCC2 Mode Register 0000 4.5.2 SCC Mode Register (SCM)
Reserved

899 SCCE2  8 SCC2 SCC2 Event Register 00 4.5.10.10 HDLC Event Register

89B SCCM2  8 SCC2 SCC2 Mask Register 00 4.5.10.11 HDLC Mask Register

89D SCCS2  8 SCC2 SCC2 Status Register 00 4.5.5.9 Transmitter Buffer Descrip-
tor Pointer (TBPTR)

Reserved
8A4 SCM3 16 SCC3 SCC3 Mode Register 0000 4.5.2 SCC Mode Register (SCM)

Reserved
8A9 SCCE3  8 SCC3 SCC3 Event Register 00 4.5.10.10 HDLC Event Register

8AB SCCM3  8 SCC3 SCC3 Mask Register 00 4.5.10.11 HDLC Mask Register

8AD SCCS3  8 SCC3 SCC3 Status Register 00 4.5.5.9 Transmitter Buffer Descrip-
tor Pointer (TBPTR)

Reserved
8B0 SPMODE 16 SCM SCP, SMC Mode and Control Register 1500 4.6.1 SCP Programming Model

8B2 SIMASK 16 SI Serial Interface Mask Register FFFF  

8B4  SIMODE 16 SI Serial Interface Mode Register 0000 4.4.1 Serial Interface Mode Regis-
ter (SIMODE) 
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6.6.1  PCMCIA Function Configuration Registers (FCR)

 

There are five FCR registers specified by the PC Card 95 Standard that are supported by 
the 68SC302. These registers are located in attribute memory space starting at address 
$2000000 (A25 must be high). These registers are asynchronous to the 68SC302 system 
clock and can be accessed when the 68SC302 is in power down mode.

 

CONFIGURATION OPTION REGISTER (COR)

 

Attribute address $2000000

SRESET—Set reset
0 = Produces the same result as system reset.
1 = Places the card in the reset state, equivalent to the assertion of PC_RESET, 

except that this bit is not cleared, and can be written by the host. 
This bit is cleared by PC_RESET. After clearing this bit in software, the SC302 is 
in the same state as after hard system reset. Following SRESET, the READY 
signal is negated, and then asserted again automatically.

LEVIREQ—Level Mode Interrupts
0 = Pulse mode interrupt selected 
1 = Level mode interrupt selected

Configuration Index
This field is written with the index number of the entry in the card’s configuration table, cor-
responding to the configuration the system chooses for the card. When the configuration
index is 0, external pins are configured at memory mode pinout. 

 

CARD CONFIGURATION AND STATUS REGISTER (CSR)

 

Attribute address $2000002

Changed—Certain bit values have changed
0 = No change in relevant bit state.
1 = Either the CREADY bit in PRR is set to one or the RIEVT bit in IOER is set to one, 

if the RIENA bit in IOER is high. When this bit is set, the STSCHG signal is asserted 
if SIGCHG is high and the SC302 is configured as MEMORY+I/O device.

SIGCHG—Signal change
0 = The STSCHG signal is always non-active (high)
1 = The STSCHG signal represents the value of the CHANGED bit.

This bit is set/reset by the host. If RINGEN=0 (Disabled), it determines if the value of the
CHANGED bit is transferred to the STSCHG signal.

 

7 6 5 4 3 2 1 0

SRESET LEVIREQ CONFIGURATION INDEX

7 6 5 4 3 2 1 0

CHANGED SIGCHG RSVD RINGEN RSVD PWRDWN INTR RSVD
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RINGEN—Ring enable
0 =The value of the pin STSCHG is controlled by the SIGCHG and CHANGE bits in 

CSR. 
1 =STSCHG is asserted (low-0) if the RI input is low (0).

This bit is set/reset by the host. It determines if the signal STSCHG reflects the Ring Indi-
cation (RI) input.

PWRDWN—Power Down
0 = Exit Low Power Mode. As a result of clearing this bit, the READY might be asserted.
1 = Enter Low Power Mode as defined by CLKCNT.

This bit might be set/cleared by the host. It is also cleared if RI is asserted. When set or
cleared, the SC302 enters or exits low power mode. 

 

NOTE

 

After entering one of the low power modes, software must clear
the PwrDwn bit in the PRR before any access to the part, unless
it was cleared by a rising edge of the RI pin.

Intr—Interrupt request
This bit is read only. It represents the state of the interrupt requests which are enabled. It
remains true until all interrupt sources are cleared by software.

 

PIN REPLACEMENT REGISTER ORGANIZATION (PRR)

 

Attribute address $2000004

CREADY
This bit is set when READY changes state. It can also be written by host. In order to write
to this bit, bit 1 of the data bus (RREADY) must be set to 1.

RREADY
When PRR is read, this bit represents the value of the RREADY signal. When PRR is writ-
ten, this bit is “Write Enable” to the CREADY bit. 

 

SOCKET AND COPY REGISTER (SCR)

 

Attribute address $2000006

This register is user defined. It is a R/W asynchronous register. 

 

IO EVENT REGISTER (IOER)

 

Attribute address $2000008

This register can be read or written by the host.

 

7 6 5 4 3 2 1 0

RSVD RSVD CREADY RSVD RSVD RSVD RREADY RSVD

7 6 5 4 3 2 1 0

RSVD

7 6 5 4 3 2 1 0

RSVD RSVD RSVD RIEVT RSVD RSVD RSVD RIENA
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RIEVT—Ring Indicate Event. 
0 = No rising edge has occurred on the RI input.
1 = A rising edge has occurred on the RI input.

If RIENA is high, the CHANGED bit in the CSR register is also set to one. If SIGCHG in
the CSR is high, the STSCHG pin will be asserted (driven low). RIEVT setting, CHANGED
setting, and the assertion of the STSCHG pin are all asynchronous and thus can be used
to transfer ring indication to the host when the device is in STOP mode. A visual descrip-
tion of the bits RIEVT, RIENA, CHANGED, SIGCCHG, RINGEN and STSCHG pin is giv-
en in Figure 6-6.

RIENA—Ring Indicate Enable
0 = A rising edge on the RI input does not set the CHANGED bit in the CSR register.
1 = A rising edge on the RI input sets the CHANGED bit in the CSR register.

 

6.6.2  68SC302 Specific HCR Registers

 

BUSCNT

 

Attribute address $2000040

Read/write.

ERMU—Enable RAM Ucode.
This bit is written by the software and enables the RISC controller to run microcode loaded
to the dual ported RAM.

 

CLKCNT

 

Attribute address $2000042

Read/write

The register is active in the configuration state.

 

7 6 5 4 3 2 1 0

ERMU - - - - - RES RES

0 X X X X X 1 1

7 6 5 4 3 2 1 0

- - PMOD1 PMOD0 CDIV0 CDIV1 STP LPEN

- - 0 0 0 0 0 0

MUX

RIEVT CHANGE

RIENA SIGCHG

RINGEN

STSCHG

RI

Figure 6-6. RI to STSCHG Path
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PMOD1-PMOD0—Clock Out.
00 = CLKO enabled, full strength of output buffer.
01 = CLKO enabled, 2/3 strength of output buffer.
10 = CLKO enabled, 1/3 strength of output buffer.
11 = CLKO disabled, CLKO is driven to 1 by internal pull up.

CDIV1-0—Clock Out DIvision.
00 = CLKO equals frequency of EXTAL (reset value).
01 = CLKO equals 3/4 frequency of Extal clock.
10 = CLKO equals 1/2 frequency of Extal clock.
11 = CLKO is disabled.

STP—Stop bit.
1 = Clock oscillator is stopped following PwrDwn setting.
0 = Clock oscillator is not stopped following PwrDwn setting.

LPEN —Low Power Enable bit.
1 = Internal clocks are disabled following PwrDwn setting. Low Power mode is 

enabled.
0 = Low power mode is disabled. Internal clocks are not disabled following PwrDwn 

setting.In PCMCIA mode, the ISI register defines address spaces and data bus 
width. It is a read only register, and is written once in RESET.

 

ISI 

 

 PCMCIA Address: 0x2000044

Read only.

This register should be left in its reset value for normal operation. It is not necessary to write 
to this register in PCMCIA mode.The reset value of the register defines the external Chip 
Select address space to be mapped within PCMCIA common memory space, and defines 
internal space data width to be 16 bits.

The external CS (NMSICS) is asserted in an asynchronous manner when PC_REG=1, 
A25=1, A24=X, A23-A8=CSBAR according to CSRNG if either OE or WE is 
asserted. The actual PCMCIA data bus portion which is involved in read/write 
accesses within common memory space and its dependency on PC_CE1, 
PC_CE2, and A0 are shown in Table 6-8 and Table 6-9.

 

Active

 

Attribute address $2000008

Read/write.

 

7 6 5 4 3 2 1 0

I_I/M CS_I/M I_DW CS_DW CS_RL[3] CS_RL[2] CS_RL[1] CS_RL[0]

RESET 
VALUE:

1
1 1 0 0 0 0 0

7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 ACTV

0 0 0 0 0 0 0 0
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The register is active in the configuration state only.

Bits[7:1] — these bits are reserved.
On read return zero.

ACTV — Active Bit.
1 =  Indicates that the device is active on the ISA-bus.
0 = The chip does not respond to the ISA-bus cycles.

 

IMBARH (Memory Base Address[23:16])

 

Attribute address $2000082

Read/write.

BAR[23:16] — Base Address bits[23:16].
The internal memory space base address bits[23:16].

 

IMBARL (Memory Base Address[15:8])

 

Attribute address $2000080

Read/write.

BAR15–BAR12 — Base address bits 15 through 12.
The internal memory space consists of base address bits 15–8.

Bits3

 

≠

 

0 — Base Address bits 11–8.
Because of the 4kbyte alignment (see 5.4.4 Memory Configuration), these bits should be
written with 0. 

 

NOTE 

 

Bits 7–0 of the BAR are always zero.

 

IMCNT (Memory Control)

 

Attribute address $2000084

Read/write.

Bits 7–2 — Reserved. 
On read return zero. The bits are read only.

DATA_SZ—Data Size.
1 =  The corresponding memory is 16-bit (data width). 
0 =  The memory is 8-bit.

 

7 6 5 4 3 2 1 0

BAR[23] BAR[22] BAR[21] BAR[20] BAR[19] BAR[18] BAR[17] BAR[16]

X X X X X X X X

7 6 5 4 3 2 1 0

BAR[15] BAR[14] BAR[13] BAR[12] 0 0 0 0

X X X X X X X X

7 6 5 4 3 2 1 0

0 0 0 0 0 0 DATA_SZ RES

0 0 0 0 0 0 0 0
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IMRNGH Attribute address $2000088

IMRNGL Attribute address $2000086

The registers are active in the configuration state.

RL23–RL8 — Range length.
If memory control register bit DEC is set, RL23–RL8 corresponds to bit 23 through bit 8
of memory range length. Otherwise, RL23–RL8 corresponds to bit 23 through bit 8 of the
upper limit of memory range. Bit7–bit 0 are always zero. RL11–RL8 and RL23–RL13 of
the range length are read only. RL12 is read/write and used as an enable bit for internal
memory range.

RL12
1 = Internal memory (4kbyte) is enabled. On reads from the range length, returned 

value indicates 4kbyte memory range (even if a larger value was written by the 
software).

0 = Internal memory (4kbyte) is disabled; I/O accesses to the internal space are 
possible if the related I/O base address is not 0. On reads from the range length, 0 
is returned.

 

NOTE

 

Memory range length is defined as  a mask of address bit 23–
address bit 8. If a bit in the mask is set, then the corresponding
bit in the address is used in a comparator to determine address
match. Memory upper limit is defined as being one byte greater
then the memory resource assigned.

 

CSBARH-CSBARL (CS0 Memory Base23–8)

 

Attribute address $2000092-90

Read/write

The registers are active in the configuration state.

 

7 6 5 4 3 2 1 0

 

RL[23]=RL[12] RL[22]=RL[12] RL[21]=RL[12] RL[20]=RL[12] RL[19]=RL[12] RL[18]=RL[12] RL[17]=RL[12] RL[16]=RL[12]

0 0 0 0 0 0 0 0

 

7 6 5 4 3 2 1 0

 

RL[15]=RL[12] RL[14]=RL[12] RL[13]=RL[12] RL[12] RL[11]=0 RL[10]=0 RL[9]=0 RL[8]=0

 

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

CSBAR[23] CSBAR[22] CSBAR[21] CSBAR[20] CSBAR[19] CSBAR[18] CSBAR[17] CSBAR[16]

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

CSBAR[15] CSBAR[14] CSBAR[13] CSBAR[12] CSBAR[11] CSBAR[10] CSBAR[9] CSBAR8]

0 0 0 0 0 0 0 0
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CSBAR23–CSBAR8 — Chip Select Base Address.
Bits[23:8] of CS0 Base Address. Bits[7:0] are 0x00.

 

CSCNT (CS0 Memory Control)

 

Attribute address $2000094

Read/write

The register is active in the configuration state. 

Bit7–bit2 —reserved.
On reads, return zero.

DATA_SZ — Data Size.
0 = Memory is 8-bit (data)
1 = Memory is 16-bit (data)
This bit is read/write.

DEC — Decoding Options.
0 = Range length is used for decoding
1 = Range length is not used for decoding

This bit is read only. 

 

CSRNGH-CSRNGL (CS0 RANGE LENGTH[23:8])

 

Attribute address $2000098-96

Read/write

The registers are active in the configuration state.

RL23–RL8 — Range length of the corresponding memory space (corresponding to CS0).

 

NOTE

 

If the I/O configuration is chosen for a region, all the related
memory configuration registers are read only. The returned
value is 0.

 

7 6 5 4 3 2 1 0

0 0 0 0 0 0 DATA_SZ DEC=0

0 0 0 0 0 0 X 0

7 6 5 4 3 2 1 0

RL[23] RL[22] RL[21] RL[20] RL[19] RL[18] RL[17] RL[16]

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

RL[15] RL[14] RL[13] RL[12] RL[11] RL[10] RL[9] RL[8]

0 0 0 0 0 0 0 0
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6.7  PCMCIA BUS ACCESSES.

 

Table 6-4. Attribute Memory Read Access

 

FUNCTION 
MODE

PC_REG PC_CE2 PC_CE1 PC_A0 PC_OE PC_WE PC_D[15:8] PC_D[7:0]

 

Standby 
Mode x H H x x x High-Z High-Z

Byte Access L
L

H
H

L
L

L
H

L
L

H
H

High-Z
High-Z

Even- Byte
Not Valid

Word Access L L L x L H Not Valid Even-Byte

Odd Byte 
Only Access L L H x L H Not Valid High-Z

 

Table 6-5. Attribute Memory Write Access

 

FUNCTION 
MODE

PC_REG PC_CE2 PC_CE1 PC_A0 PC_OE PC_WE PC_D[15:8] PC_D[7:0]

Standby 
Mode x H H x x x xxx High-Z

Byte Access L
L

H
H

L
L

L
H

H
H

L
L

xxx
xxx

Even- Byte
xxx

Word Access L L L x H L xxx Even-Byte

Odd Byte 
Only Access L L H x H L xxx xxx

Table 6-6. Attribute CIS and HCR/FCR Accesses

PC_CE1 PC_REG PC_OE PC_WE PC_A25 PC_A0
SELECTED REGISTER 

OR SPACE

L L L H L L CIS Memory Read

L L H L L L CIS Memory Write

L L L H H L HCR Read

L L H L H L HCR Write

Table 6-7. CIS LOCATIONS

MODE CIS LOCATION REMARKS

Parallel PROM $0-1FFFFFF PC_CISCS is asserted

Serial EEPROM $0-7FE Internal memory space (DPR) is accessed

Serial EEPROM $800H-1FFFFFF Three-state data bus

Table 6-8. Common Memory Read Accesses

FUNCTION MODE PC_REG PC_CE2 PC_CE1 PC_A0 PC_OE PC_WE
PC_D15-
PC_D8

PC_D7-PC_D0

Standby Mode x H H x x x High-Z High-Z

Byte Access H
H

H
H

L
L

L
H

L
L

H
H

High-Z
High-Z

Even- Byte
Odd-Byte

Word Access H L L x L H Odd-Byte Even-Byte

Odd Byte Only 
Access H L H x L H Odd-Byte High-Z
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6.7.1  SC302 Power Management

The SC302 supports three power modes, as described in Table 6-10.

STP (STOP bit) and LPEN (Low Power Enable bit) are located in the CLKCNT (clock 
control) register within the configuration space. 

6.7.1.1  ENTER LOW POWER. The following steps are performed in order to enter either 
STAND-BY or STOP low power modes:

• Setting LPEN in CLKCNT

• Programming STP in CLKCNT

• Set PwrDwn in the CSR configuration register

6.7.1.2  WAKE UP. The SC302 exits from any of the low power modes (either STOP or 
STAND BY) if one of the following events occurs:

• The host clears the PwrDwn bit.

• A rising edge is detected at the RI input. This rising edge clears the PwrDwn bit.

6.7.1.3  READY. 

• Will not be changed when host sets PwrDwn.

• Cleared (Indicates “BUSY”) if the SC302 wakes up from low power mode before internal 
system clock is recovered. During this period, access to on-chip resources is not 
allowed.

• Is set (indicating “READY”) once clock restarted after exiting from low power mode.

• Cleared (Indicates “BUSY”) while the CIS information is loaded from EEPROM in serial 
EEPROM mode. This happens either after system hard reset or after soft reset 
command (assertion of the SRESET bit in COR register).

Table 6-9. Common Memory Write Accesses

FUNCTION MODE PC_REG PC_CE2 PC_CE1 PC_A0 PC_OE PC_WE
PC_D15-
PC_D8

PC_D7-PC_D0

Standby Mode x H H x x x xxx xxx

Byte Access H
H

H
H

L
L

L
H

H
H

L
L

xxx
xxx

Even- Byte
Odd-Byte

Word Access H L L x H L Odd-
Byte Even-Byte

Odd Byte Only 
Access H L H x H L Odd-

Byte XXX

Table 6-10. Low Power Modes

 MODE STP LPEN FUNCTIONAL DESCRIPTION

Full Power 0 0 PwrDwn has no effect. Low Power Disabled

Low Power: Stand By 0 1 Following PwrDwn setting, the clock oscillator is enabled, but the 
internal clocks are disabled.

Low Power: Stop 1 1 Following PwrDwn setting, the clock oscillator is stopped. 
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• Set (Indicates “READY”) once the CIS shadow RAM setup is completed in serial 
EEPROM mode.

• Cleared (Indicating “Busy”) when soft reset is issued by software. This will prevent 
additional accesses until reset process is finished. The READY is set (indicating 
“Ready”) again when the reset routine is finished. The READY is set automatically, 
regardless of whether the user had cleared the SRESET (COR register) or not.

6.7.2  PCMCIA Host Interrupts
• When configured in IO+MEMORY mode, the IREQ pin, which is the READY in 

MEMORY mode, generates an interrupt to the PCMCIA master if:

— IRQIN1-IRQIN6 are asserted, enabled and properly programmed.
— The CPM asserts one of its interrupts (SCC interrupts).

• No interrupts are generated in memory mode. Rather, the INTR bit in the CSR register 
can be read by the host.

6.7.3  Unimplemented PCMCIA Signals
Unimplemented PCMCIA signals are summarized in Table 6-11.

PC_STSCHG
The PC_STSCHG signal reflects the value of the CHANGED bit in the CSR register, if en-
abled, or the value of the RI pin, if enabled. For details see Figure 6-6, card configuration
and status register, and I/O Event Register.

6.7.4  PCMCIA EEPROM Format
In mode E2E, the CIS is loaded from a serial EEPROM into the DPR. The EEPROM formats 
which are supported are shown in Table 6-12 and Table 6-13.

Table 6-11. Unmplemented PCMCIA Signals

NAME DESCRIPTION

Address bus A[24] A[24] is not an input to the SC302. In order to decode 
this bit, external glue logic is needed.

Write Protect WP This output reflects card’s write protect switch.

IO bus width 16 bit IO16 PCMCIA IO space is not supported in the SC302

Input Acknowledge INPACK PCMCIA IO space is not supported in the SC302

Audio Digital waveform SPKR Carries binary audio signal

Table 6-12. 16-Bit Address Serial EEPROM Format (93xxx)

DATA BITS [7:0]

byte #0 $02

byte #1 CIS size (MSB)

byte #2 CIS size (LSB)

byte #3 and on CIS data
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Table 6-13. 8-Bit Address Serial EEPROM Format (25xxx or 95xxx)

DATA BITS [7:0]

byte #0 Reserved

byte #1 $02

byte #2 CIS size (MSB)

byte #3 CIS size (LSB)

byte #4 and on CIS data
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SECTION 7 
ELECTRICAL CHARACTERISTICS

 

7.1 MAXIMUM RATINGS

 

NOTES:
1. Permanent damage can occur if maximum ratings are exceeded. Exposure to voltages or currents in excess of 

recommended values affects device reliability. Device modules may not operate normally while being exposed 
to electrical extremes.

2. Although sections of the device contain circuitry to protect against damage from high static voltages or 
electrical fields, take normal precautions to avoid exposure to voltages higher than maximum-rated voltages.

 

7.2 THERMAL CHARACTERISTICS

 

Rating Symbol Value Unit

 

This device contains circuitry to 
protect the inputs against damage 
due to high static voltages or elec-
tric fields; however, it is advised 
that normal precautions be taken 
to avoid application of any voltage 
higher than maximum-rated volt-
ages to his high impedance circuit. 
Reliability of operation is enhanced 
if unused inputs are tied to an ap-
propriate logic voltage level (e.g., 
either GND or V

 

DD

 

)

Supply Voltage V

 

DD

 

– 0.3 to + 7.0 V

Input Voltage V

 

in

 

– 0.3 to + 7.0 V

Operating Temperature Range

 

 
  MC68302

 

 T

 

A

 

0 to 70

 

°

 

C

Storage Temperature Range

 

 

 

 T

 

stg

 

  

 

– 55 to + 150 

 

°

 

C

 

Characteristic Symbol Value Unit

 

Thermal Resistance for TQFP

 

 

 

 θ

 

JA 

 

 52.8

 

°

 

C/W

 

 θ

 

JC 

 

 10.4

 

°

 

C/W

T

 

J

 

 = T

 

A

 

 + (P

 

D

 

 ⋅ θ

 

JA

 

)
P

 

D

 

 = (V

 

DD

 

 

 

⋅

 

 I

 

DD

 

) + P

 

I/O

where:

     

 

P

 

I/O

 

 is the power dissipation on pins.
For T

 

A

 

 = 70

 

°

 

C and P

 

I/O

 

 = 0 W, 20.48 MHz, 5.25 V, and TQFP 
package, the worst case value of T

 

J 

 

is:
     T

 

J

 

 = 70

 

°

 

C + (5.25 V

 

 ⋅ 

 

30 mA

 

 ⋅ 

 

52.8

 

°

 

C/W) = 78.3C
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7.3 POWER CONSIDERATIONS

 

The average chip-junction temperature

 

, 

 

T

 

J

 

, 

 

in 

 

°

 

C can be obtained from:
T

 

J

 

=  T

 

A

 

 + (P

 

D

 

 

 

• 

 

θ

 

JA

 

)(1)

where:

T

 

A

 

= Ambient Temperature

 

, 

 

°

 

C

 

θ

 

JA

 

= Package Thermal Resistance

 

, 

 

Junction to Ambient

 

, 

 

°

 

C/W

P

 

D

 

= P

 

INT

 

 + P

 

I/O

 

P

 

INT

 

= I

 

DD

 

 x V

 

DD

 

, 

 

Watts—Chip Internal Power

P

 

I/O

 

= Power Dissipation on Input and Output Pins—User Determined

For most applications P

 

I/O

 

 < 0.3 

 

•

 

 P

 

INT

 

 and can be neglected.

If P

 

I/O

 

 is neglected

 

, 

 

an approximate relationship between P

 

D

 

 and T

 

J

 

 is
P

 

D

 

= K 

 

÷ 

 

(T

 

J

 

 + 273

 

°

 

C)(2)

Solving equations (1) and (2) for K gives:
K = P

 

D

 

 

 

•

 

 (T

 

A

 

 + 273

 

°

 

C) + 

 

θ

 

JA

 

 • P

 

D

 

2(3)

where K is a constant pertaining to the particular part. K can be determined from equation
(3) by measuring PD (at equilibrium) for a known TA. Using this value of K

 

, 

 

the values of P

 

D

 

and T

 

J

 

 can be obtained by solving equations (1) and (2) iteratively for any value of T

 

A

 

.

 

7.4 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 (70

 

°

 

C) and voltage (5.25 V). 

 

7.5  DC ELECTRICAL CHARACTERISTICS

 

Characteristic Symbol Typ Max Unit

 

Power Dissipation at 20.48 MHz

 

I

 

DD

 

30 60 mA

 

Power Dissipation: WAIT Mode

 

I

 

DD

 

5 mA

 

Power Dissipation: STOP Mode

 

I

 

DD

 

100

 

µ

 

A

 

Table 7-1. DC Electrical Characteristics (V

 

CC

 

 = 5.0V 

 

±

 

5% )

 

Characteristic

 

Symbol Min Max Unit

 

Input High Voltage for non-Schmitt Trigger Input 
Pins (Except for EXTAL)

V

 

IH

 

2.0 V

 

DD

 

V

Input Low Voltage (Except for RESET, PIO[15:0], 
LA(23:20), L1RXD, L1CLK, L1SYNC, L1GRNT, 
SCPRXD and EXTAL)

V

 

IL

 

V

 

SS

 

–0.3  0.8 V

Input High Voltage for pins that have Schmitt trigger.
(RESET, PIO[15:0], LA(23:20), L1RXD, L1CLK, 
L1SYNC, L1GRNT, SCPRXD)

V

 

IH

 

2.2 V

 

DD

 

V

Input Low Voltage for pins that have Schmitt trigger 
inputs (RESET, PIO[15:0], LA(23:20), L1RXD, 
L1CLK, L1SYNC, L1GRNT, SCPRXD). 

V

 

IL

 

VSS–0.3 0.8 V
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Input High Voltage (EXTAL) VCIH 0.8*VDD VDD+0.3 V

Input Low Voltage (EXTAL) VCIL VSS–0.3 0.6 V

Input Undershoot Voltage - – –0.8 V

Input Leakage Current IIN – 20 µA

Input Capacitance All Pins CIN – 20 pF

Three-State Leakage Current, including Open Drain 
outputs when not driving Low level.

ITSL - 20 µA

Output High Voltage (IOH=–400[µA]) VOH 2.4 - V

Output Low Voltage
  (IOL=3.2 mA)   PA[0–15],
                          SCPTxD,SCPCLK,
                          L1GRNT,L1RQ,CLKO
  (IOL=5.0 mA)   L1TxD,TxD
  (IOL=7.0 mA)   L1TxD,TxD
  (IOL=9.0 mA) PCMCIA mode:
                          PC_D[0–15],
                          IRQSEL,IRQO,PC_IREQ
                          PC_STSCHG,PC_WAIT,PC_CISCS
  (IOL=24.0 mA) ISA mode:
                          SD[0–15],
                          IRQSEL,IRQO,IRQ3
                          IOCS16,IOCHRDY,MEMCS16

VOL

 

VOL
VOL
VOL

VOL

-

-
-
-

-

0.5

 

0.5
0.6
0.5

0.5

V

Output Drive CLKO
Output Drive All Other Pins

OCLK
OALL

-
-

50
100

pF
pF

Power VDD 4.75 5.25 V

Common VSS 0 0 V

Table 7-1. DC Electrical Characteristics (VCC = 5.0V ±5% )
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7.6  AC ELECTRICAL SPECIFICATIONS

7.6.1  CLKOUT Timing Specifications

Table 7-2. CLKOUT Timing Specifications

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tclk1 EXTAL Period 65.1 48.8 ns

tclk2 EXTAL Duty Cycle 49 51 49 51 %

tclk3 EXTAL Duty Cycle 49 51  49 51 %

tclk4 CLKOUT to EXTAL Delay  10 31 – 0 ns

tclk5 CLKOUT High Width for CLKOUT=EXTAL cycle 31.5 33.5 23.5 25.5 ns

tclk6 CLKOUT Low Width for CLKOUT=EXTAL cycle 31.5 33.5 23.5 25.5 ns

tclk7 CLKOUT Period for CDIV=00 65 65 48 48.8 ns

tclk8  CLKOUT to EXTAL Delay 13.5 40 – 0 ns

tclk9
CLKOUT High Width for CLKOUT=EXTAL/2 Cycle 
(CDIV=10) 63.5 66.5 48 50 ns

tclk10 CLKOUT Low Width for CLKOUT=EXTAL/2 Cycle (CDIV=10) 65.5 66.5 48 50 ns

tclk11 CLKOUT Period for CDIV=10 130 130.5 97.6 98 ns

tclk12 CLKOUT Low Width for a Deleted CLKOUT High Cycle 70.5 76.5 ns

Figure 7-1. CLKOUT Timing Specifications 

EXTAL

tclk2 tclk3

tclk1

Midpoint=VDD/2
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Figure 7-2. CLKOUT Timing for CDIV 1-0=00  in CLKCNT 

EXTAL

CLKOUT

tclk4
tclk5

tclk6

tclk7

Figure 7-3. CLKOUT Timing for CDIV 1-0=10  in CLKCNT 

EXTAL

CLKOUT

tclk8
tclk9

tclk10

tclk11

Figure 7-4. CLKOUT Timing for CDIV 1-0=01  in CLKCNT

EXTAL

CLKOUT

tclk4
tclk5

tclk6

tclk12
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7.6.2  ISA Host Interface Timing Specifications
7.6.2.1  ISA RESET TIMING SPECIFICATIONS. 

Table 7-3. ISA Reset Timing Specifications

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tirst1 RESET pulse width 9 - 9 - µs

tirst2
RESET  inactive to first WRITE access 
setup time 2 - 2 - ms

tirst3
IOW  inactive to RESET inactive setup 
time 1 - 1 - µs

tirst4
RESET  inactive to first READ access set-
up time 2 - 2 - ms

tirst5 IOR  inactive to RESET inactive setup time 1 - 1 - µs

tirst6 0.9 VCC to reset inactive setup 9 - 9 - µs

Figure 7-5.  ISA Reset Timing Specifications

VCC
(input)

RESET
(input)

IOW
(input)

IOR
(input)

tirst1

tirst6

tirst2

tirst3

tirst4

tirst5



Electrical Characteristics

MOTOROLA  MC68SC302 USER’S MANUAL 7-7

7.6.2.2  ISA IO SPACE READ ACCESS. 

Table 7-4.  IO Address Space Read Access (Internal Space)  

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tir1 SA[15:0], AEN, SBHE to IOR active setup 22  22  ns 

tir2 SA[15:0], AEN, SBHE  hold  from IOR  inactive 25  25  ns 

tir3  IOR active to inactive 98  75  ns 

tir4
IOW / IOR to IOR delay, No Wait States (Special case: Coupled 
Accesses)  131 202 100 145 ns

tir5
IOW / IOR to Data Valid, No Wait States (Special case: Cou-
pled Accesses) 252 195 ns

tir6 Data Hold time from IOR rising edge 0 0 ns

tir7 IOCS16 Active from SA[15:0], AEN and SBHE valid 42 42 ns

tir8 IOR active to data out valid 50 50 ns

tir9
IOW / IOR to IOR delay for non Coupled Accesses, No Wait 
States 202  145  ns 

tir10 IOR active to IOCHRDY falling edge (Inactive) 42 42 ns 

tir11 IOCHRDY inactive (Low) pulse width 160 200 120 ns 

tir12 IOR active (Low) hold from IOCHRDY active (High) 0 0 ns 

tir13 Valid read data from IOCHRDY active (Rising edge) 0 0 ns 

tir14 IOW/IOR to IOR delay, with Wait States 70 50 ns 

tir15 IOR  active or inactive to NMSICS active or inactive delay 40 40 ns

Table 7-5.  PnP Address Space Read Access   

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tpnpr1 SA[15:0], AEN, SBHE to IOR active setup 22  22  ns 

tpnpr2 SA[15:0], AEN, SBHE  hold  from IOR  inactive 25  25  ns 

tpnpr3 IOR active to inactive 98  75  ns 

tpnpr4 IOW to IOR delay (Special case: Coupled Accesses) 98 150 75 110 ns

tpnpr5 IOW to Data Valid (Special case: Coupled Accesses) 195 155 ns

tpnpr6 Data Hold time from IOR rising edge 0 0 ns

tpnpr8 IOR active to data out valid 45 45 ns

tpnpr9 IOW to IOR delay for non Coupled Accesses 140  100  ns
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Figure 7-6. IO Space Read Access without Wait States for PnP and Internal Space 
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Figure 7-7. IO Space Read Access without Wait States (PnP and Internal 
Space) - the Special Case of Coupled Accesses
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Figure 7-8. IO Space Read Access without Wait States (Internal Space)

SA[15:0],AEN,SBHE
(input)

data-port data-port

IOR
(input)

NMSICS
(output)

IOCS16
(output)
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Figure 7-9. IO Space Read Access without Wait States (Internal Space) - the 
Special Case of Coupled Read Accesses
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Figure 7-10.  IO Space Read Access with Wait States  
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7.6.2.3  IO SPACE WRITE ACCESS. 

 

Table 7-6.  IO Address Space Write Access (Internal Space) 

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tiw1 SA[15:0], AEN, SBHE to IOW active setup 22  22  ns 

tiw2 SA[15:0], AEN, SBHE  hold  from IOW  inactive 25  25  ns 

tiw3 IOW active to inactive 98  75  ns 

tiw4 Data valid setup to IOW rising edge (Inactivation) 40 40 ns

tiw5 Data hold time from  IOW rising edge (Inactivation) 15 15 ns

tiw6 IOCS16 Active from SA[15:0], AEN and SBHE valid 42 42 ns

tiw7 IOW inactive time 131 100 ns

tiw8 IOW active (Low) hold from IOCHRDY active (High) 0 0 ns

tiw9 IOW active to IOCHRDY falling edge (Inactive) 42 42 ns

tiw10 IOCHRDY inactive (Low) pulse width 120 160 ns

tiw11 IOW active or inactive to NMSICS active or inactive delay 40 40 ns

Table 7-7. PnP Address Space Write Access  

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tpnpw1 SA[15:0], AEN, SBHE to IOW active setup 22  22  ns 

tpnpw2 SA[15:0], AEN, SBHE  hold  from IOW  inactive 25  25  ns 

tpnpw3 IOW active to inactive 98  75  ns 

tpnpw4 Data valid setup to IOW rising edge (Inactivation) 40 40 ns

tpnpw5 Data hold time from  IOW rising edge (Inactivation) 15 15 ns

tpnpw7 IOW inactive time 98 75 ns
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Figure 7-11.  IO Space Write Access without Wait states  (PnP 
and Internal Space)  
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Figure 7-12.  IO Space Write Access with Wait States - Internal Space 
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7.6.2.4  MEMORY SPACE READ ACCESS. 

Table 7-8.  Memory Space Read Access  

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tmr1 LA[23:17] setup to BALE inactive (Falling edge) 50  50  ns 

tmr2 BALE Active to Inactive (Assertion length) 35  35  ns

tmr3 LA[23:17] hold from BALE inactive (Falling edge) 10  10  ns

tmr4 LA[23:17] setup to MEMR active (Falling edge)  50   50  ns 

tmr5 MEMCS16  valid from LA[23:17] 50 50 ns

tmr6 MEMCS16  valid hold from LA[23:17] nonvalid 0 0 ns

tmr7 SA[16:0], SBHE to MEMR active setup time 22  22  ns 

tmr8 MEMR active to inactive (Assertion length) 200 170 ns

tmr9 SA[16:0], SBHE to BALE inactive (Falling edge) 25 25 ns

tmr10 Data out valid from MEMR active (Falling edge) 203 162 ns

tmr11
MEMR inactive to active (Rising to falling edge delay), no 
wait states 100 75 ns

tmr12 Data out hold time from MEMR negation (Rising edge) 0 0 ns

tmr13 BALE active from MEMR inactive (Rising edge) 40 40 ns

tmr14 REF  setup to MEMR active (Falling edge) 60 60 ns

tmr15 REF  hold from MEMR inactive (Rising Edge) 10 10 ns

tmr16 REF  setup to BALE inactive (Falling edge) 25 25 ns

tmr17 SA[16:0], SBHE hold from MEMR inactive 25 25 ns

tmr18 MEMR active to IOCHRDY falling edge (Inactive) 45 45 ns 

tmr19 IOCHRDY inactive (Low) pulse width 120 120 ns 

tmr20 MEMR active (Low) hold from IOCHRDY active (High) 0 0 ns 

tmr21 Valid read data from IOCHRDY active (Rising edge) 0 0 ns

tmr22
MEMR  active or inactive to NMSICS active or inactive de-
lay 42 42 ns

tmr23
MEMR inactive to active (Rising to falling edge delay) with 
wait states 70 50 ns



Electrical Characteristics

MOTOROLA  MC68SC302 USER’S MANUAL 7-17

Figure 7-13.  Memory Space Read Access without Wait 
States
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Figure 7-14. Memory Space Read Access with Wait 
States
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7.6.2.5  MEMORY SPACE WRITE ACCESS . 

Table 7-9. Memory Space Write Access 

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tmw1 LA[23:17] setup to BALE inactive (Falling edge) 50  50  ns 

tmw2 BALE Active to Inactive (Assertion length) 35  35  ns

tmw3 LA[23:17] hold from BALE inactive (Falling edge) 10  10  ns

tmw4 LA[23:17] setup to MEMW active (Falling edge)  50   50  ns 

tmw5 MEMCS16  valid from LA[23:17] 50 50 ns

tmw6 MEMCS16  valid hold from LA[23:17] nonvalid 0 0 ns

tmw7 SA[16:0], SBHE to MEMW active setup time 22  22  ns 

tmw8 MEMW active to inactive (Assertion length) 200 150 ns

tmw9 SA[16:0], SBHE to BALE inactive (Falling edge) 25 25 ns

tmw10 Data setup to MEMW rising edge (Inactivation) 40 40 ns

tmw11
MEMW inactive to active (Rising to falling edge delay) no 
wait states 100 75 ns

tmw12 Data in hold time from MEMW negation (Rising edge) 7 7 ns

tmw13 BALE active from MEMW inactive (Rising edge) 40 40 ns

tmw14 REF  setup to MEMW active (Falling edge) 60 60 ns

tmw15 REF  hold from MEMW inactive (Rising Edge) 10 10 ns

tmw16 REF  setup to BALE inactive (Falling edge) 25 25 ns

tmw17 SA[16:0], SBHE hold from MEMW inactive 25 25 ns

tmw18 MEMW active to IOCHRDY falling edge (Inactive) 45 45 ns 

tmw19 IOCHRDY inactive (Low) pulse width 120 120 ns 

tmw20 MEMW active (Low) hold from IOCHRDY active (High) 0 0 ns 

tmw21
MEMW  active or inactive to NMSICS active or inactive de-
lay 43 43 ns

tmw22
MEMW inactive to active (Rising to falling edge delay) with 
wait states 70 50 ns



Electrical Characteristics

7-20  MC68SC302 USER’S MANUAL MOTOROLA

Figure 7-15. Memory Space Write Access without Wait 
States 
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Figure 7-16. Memory Space Write Access with Wait 
States 
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7.6.3  PCMCIA Host Interface Timing Specifications
7.6.3.1  PCMCIA READ ACCESS WITH/WITHOUT WAIT STATES. 

Table 7-10. PCMCIA Read Access with/without Wait States

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tpr1 Read Cycle Length (Without wait states) 200 150 ns

tpr2
Address and REG Hold time from OE negation (Rising 
edge) 15  15  ns

tpr3 CE1 and CE2 to OE assertion setup time 0 0 ns

tpr4
Address  and REG valid to OE assertion (Falling edge) set-
up 25  25 ns

tpr5
Data Valid from OE assertion (Falling edge) delay (WAIT 
negated) 45 45 ns

tpr6 CE1 and CE2 from OE negation (Rising edge) hold time 15  15  ns

tpr7 WAIT valid from OE assertion (Falling edge) delay 35 35 ns

tpr8 WAIT pulse width 160 200 120 150 ns

tpr9 OE negation (Rising edge) hold time from WAIT negation 0 0 ns

tpr10 Data valid to WAIT negation (Rising edge) setup time 0 0 ns

tpr11 Data valid from OE negation (Rising edge) hold time 0 0 ns

tpr12 CISCS from OE delay 40 40 ns

tpr13 NMSICS from OE delay 42 42 ns
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Figure 7-17. PCMCIA Read Access with/without Wait 
States 

A[25:0],REG
(input)

CE
(input)

OE
(input)

NMSICS
(output)

PC_CISCS
(output)

WAIT
(output)

D[15:0]
(output)

DATA-Valid

tpr1

tpr2

tpr3

tpr4

tpr5

tpr6

tpr7 tpr8 tpr9

tpr10
tpr11

tpr12 tpr12

tpr13 tpr13



Electrical Characteristics

7-24  MC68SC302 USER’S MANUAL MOTOROLA

7.6.3.2  PCMCIA WRITE ACCESS WITH/WITHOUT WAIT STATES. 

Table 7-11. PCMCIA Write Access with/without Wait States

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tpw1 Write Cycle Length (Without wait states) 200 150 ns

tpw2 CE1 and CE2 to WE assertion setup time 0 0 ns

tpw3 CE1 and CE2 from WE negation (Rising edge) hold time 15  15  ns

tpw4 Address  and REG valid to WE assertion (Falling edge) setup 25  25 ns

tpw5 Write pulse width 135 100 ns

tpw6 Address and REG Hold time from WE negation (Rising edge) 15  15  ns

tpw7 WAIT valid from WE assertion (Falling edge) delay 35 35 ns

tpw8 WAIT pulse width 160 200 120 150 ns

tpw9 WE (Rising edge) hold time from WAIT negation 0 0 ns

tpw10 OE high hold time from WE rising edge 25 25 ns

tpw11 OE high to WE active setup time 10 10 ns

tpw12 Data Valid to WE negation setup time 50 50 ns

tpw13 Data Valid from WE negation hold time 25 25 ns

tpw14 CISCS from WE delay 40 40 ns

tpw15 NMSICS from WE delay 43 43 ns
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Figure 7-18. PCMCIA Write Access with/without Wait States 
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7.6.3.3  PCMCIA  RESET TIMING SPECIFICATIONS. 

Table 7-12. PCMCIA  Reset Timing Specifications 

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tprst1 RESET pulse width 9 - 9 - µs

tprst2 Mode  from RESET pulse inactive hold time 1 - 1 - µs

tprst3 Mode  to RESET inactive setup time 1 - 1 - µs

tprst4 RESET  inactive to first access setup time 18 - 18 - ms

tprst5 E2E from  RESET inactive hold  time 1 - 1 - µs

tprst6 E2E to RESET inactive setup time 1 - 1 - µs

tprst7 0.9 VCC to reset inactive setup 9 - 9 - µs

Figure 7-19.  PCMCIA  Reset Timing Specifications

VCC
(input)

RESET
(input)

PC_MODE
(input)

PC_E2E
(input)

OE, WE
(input)

tprst1
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7.6.4  Serial Interface Timing Specifications
7.6.4.1  SCP TIMING SPECIFICATIONS. 

Table 7-13. SCP Timing Specifications

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tscp1 Scpclk Clock Output Period 4 64 4 64 Clks

tscp2 Scpclk Clock High or Low Time 2 32 2 32 Clks

tscp3 ScpRxD Data Setup Time  30 - 30 - ns

tscp4 ScpRxD Data Hold Time  8 - 8 - ns

tscp5 ScpTxD Data Valid (after clk Edge) 0 30 0 30 ns

tscp7 Scpclk Rise Time 0 15 0 15 ns

tscp8 Scpclk Fall Time 0 15 0 15 ns

Figure 7-20.  SCP Timing (cp=0, Reset Value)

SCPCLK-(ci=0)
(reset value)
(output)

SCPCLK–(ci=1)
(output)

SCPRxD
(input) MSB-IN DATA LSB-IN MSB-IN

SCPTxD
(output) MSB-OUT DATA LSB-OUT MSB-OUT

tscp1

tscp2

tscp2

tscp8 tscp7

tscp8

tscp3

tscp4

tscp5

tscp7

"1" "1"
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7.6.4.2  SERIAL EEPROM TIMING SPECIFICATIONS. 

Table 7-14. SERIAL EEPROM Timing Specifications

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

te2p1 Scpclk Clock Output Period 44 44 Clks

te2p2 Scpclk Clock High or Low Time 20 20 Clks

te2p3 ScpRxD  Setup Time  30 30 ns

te2p4 ScpRxD  Hold Time  8 8 ns

te2p5 ScpTxD Data Valid (after scpclk Edge) 0 30 0 30 ns

te2p7 Scpclk Rise Time 0 15 0 15 ns

te2p8 Scpclk Fall Time 0 15 0 15 ns

te2p9 E2EN Negation After Last Scpclk Edge  1 1 Clks

te2p10
E2EN and ScpEN3–1 Assert/Negate to 
Scpclk Edge 22 22 Clks

te2p11 ScpTxD First Bit Valid to Scpclk Edge 20 20 Clks

Figure 7-21.  SCP Timing (cp=1)
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(output)

SCPCLK-(ci=1)
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SCPRxD
(input) MSB-IN DATA LSB-IN MSB-IN
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tscp8 tscp7

tscp8

tscp3

tscp4

tscp5

tscp7

"1" "1"
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Figure 7-22. Serial EEPROM (SCP Type) Timing 
Specifications (with Initial Reset Value of spmode) 
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Figure 7-23. Serial EEPROM (93C46 TYPE) TIMING 
SPECIFICATIONS (With Initial Reset Value of spmode) 

SCPCLK
(output)

E2EN
(output)

SCPEN3–1
(output)

SCPTxD
(output) opcode opcode A6 A0

SCPRxD
(input) D7 D0

te2p5 te2p5te2p11

te2p10

te2p3 te2p4

te2p2

te2p2

te2p8
te2p7

te2p1

te2p9



Electrical Characteristics

MOTOROLA  MC68SC302 USER’S MANUAL 7-31

7.6.4.3  IDL TIMING SPECIFICATIONS. 

NOTES:

1. The ratio EXTAL/L1CLK must be greater then 2.5/1.

2. High impedance is measured at the 30% and 70% of VDD points, with the line at VDD/2 

    through 10k in parallel with 130 pF.

3. Where P=1/EXTAL Thus, for a 20.48-MHz EXTAL rate, P=48.8 ns.

Table 7-15. IDL Timing Specifications

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tidl1 L1CLK(idl clock) Frequency (see Note 1) - 6 -  6 MHz

tidl2 L1CLK width Low  60 - 60 - ns

tidl3 L1CLK width High (see Note 3) p+10 - p+10 - ns

tidl4
L1TxD,L1RQ,SDS1–SDS2 Rising/Falling 
time - 17 - 17 ns

tidl5
L1SYNC setup Time (to L1CLK Falling 
Edge) 25 - 25 - ns

tidl6
L1SYNC Hold Time (from L1CLK Falling 
Edge) 40 - 40 - ns

tidl7 L1SYNC Inactive Before 4th L1CLK 0 - 0 - ns

tidl8
L1TxD Active Delay (from L1CLK Rising 
Edge) 0 65 0 65 ns

tidl9
L1TxD to High Impedance (from L1CLK 
Rising Edge) (see Note 2) 0 50 0 50 ns

tidl10
L1RxD Setup Time (to L1CLK Falling 
Edge) 42 - 42 - ns

tidl11
L1RxD Hold Time (from L1Clk Falling 
Edge) 42 - 42 - ns

tidl12 Time Between Successive IDL syncs 20 - 20 - L1CLK

tidl13
L1RQ Setup Time (to L1SYNC Falling 
Edge) 1 - 1 - L1CLK

tidl14
L1GRNT Setup Time (to L1SYNC Falling 
Edge) 42 - 42 - ns

tidl15
L1GRNT Hold Time (from L1SYNC Falling 
Edge) 42 - 42 - ns

tidl16
SDS1–SDS2 Active Delay from L1CLK 
Rising Edge 10 65 10 65 ns

tidl17
SDS1–SDS2 Inactive Delay from L1CLK 
Falling Edge 10 65 10 65 ns
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7.6.4.4  GCI TIMING SPECIFICATIONS. 

NOTES:

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

2. Condition CL=150 pF

    L1TxD becomes valid after the L1CLK rising edge or L1SYNC, whichever is later.

3. SDS1–SDS2 becomes valid after the L1CLK rising edge or L1SYNC, whichever is later.

4. Where P=1/CLKO. Thus, for a 20.48 MHz CLKO rate, P=48.8 ns.

Table 7-16. GCI Timing Specifications

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

L1CLK(gci clock) Frequency (Normal 
Mode) (see Note 1) - 512 - 512 KHz

tgci1n
L1CLK Clock Period Normal Mode (see 
Note 1) 1800 2100 1800 2100 ns

tgci2n L1CLK width Low Normal Mode 840 1450 840 1450 ns

tgci3n L1CLK width High Normal Mode 840 1450 840 1450 ns

L1CLK(gci clock) Period (Mux Mode) (see 
Note 1) - 6 - 6 MHz

tgci1m
L1CLK Clock Period Mux Mode (see Note 
1) 175 - 175 - ns

tgci2m L1CLK width Low Mux Mode 75 - 75 - ns

tgci3m L1CLK width High Mux Mode p+10 - p+10 - ns

tgci4
L1SYNC setup Time (to L1CLK Falling 
Edge) 25 - 25 - ns

tgci5
L1SYNC Hold Time (from L1CLK Falling 
Edge) 42 - 42 - ns

tgci6
L1TxD Active Delay (from L1CLK Rising 
Edge) 0 100 0 100 ns

tgci7
L1TxD Active Delay (from L1SYNC Rising 
Edge) (see Note 2) 0 100 0 100 ns

tgci8
L1RxD Setup Time (to L1CLK Rising 
Edge) 17 - 17 - ns

tgci9
L1RxD Hold Time (from L1Clk Rising 
Edge) 42 - 42 - ns

tgci10
Time Between Successive L1SYNC in 
Normal SCIT Mode

64
192

-
-

64
192

-
-

L1CLK
L1CLK

tgci11
SDS1–SDS2 Active Delay from L1CLK 
Rising Edge (see Note 3) 10 75 10 75 ns

tgci12
SDS1–SDS2 Active Delay from L1SYNC 
Rising Edge (see Note 3) 10 75 10 75 ns

tgci13
SDS1–SDS2 Inactive Delay from L1CLK 
Falling Edge 10 75 10 75 ns

tgci14 GCIDCL (gci Data Clock) Active Delay 0 42 0 42 ns
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Figure 7-25. GCI Timing Specifications 
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7.6.4.5  PCM TIMING SPECIFICATIONS.  

NOTES:

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

2. L1TxD becomes valid after the L1CLK rising edge or the sync enable, whichever is later,

    if long frames are used. This note should only be used if the user can guarantee that only 

    one sync pin (L1SYNC and PSYNC) is changed simultaneously in the selection and 

    deselection of the desired PCM channel time slot. A safe example of this is using only

    PCM CH-1. Another example is using CH-1 and CH-2 only, where CH-1 and CH-2 are

    not contiguous on the PCM highway.

3. Specification valid for both sync methods.

4. Where p=1/CLKO. Thus, for a 20.48-MHz CLKO rate, p=48.8 ns.

5. If L1SYNC/PSYNC is guaranteed to make a smooth low to high transition (no spikes)

    while L1CLK is high, setup time can be measured to L1CLK falling edge. 

Table 7-17. PCM Timing

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tpcm0
L1CLK (PCM Clock) Frequency  (see Note 
1) 6  6 MHz

tpcm1 L1clk Width Low 55 - 55 - ns

tpcm1a L1CLK Width High (see Note 4) p+10 - p+10 - ns

tpcm2
L1SYNC/PSYNC Setup Time to L1clk Ris-
ing Edge 20 - 20 - ns

tpcm3
L1SYNC/PSYNC Hold Time from L1clk 
Falling Edge 40 - 40 - ns

tpcm4 L1SYNC/PSYNC Width Low 1 - 1 - L1CLK

tpcm5
Time Between Successive Sync Signals 
(Short Frame) 8 - 8 - L1CLK

tpcm6
L1TxD Data Valid after L1CLK Rising 
Edge (see Note 2) 0 70 0 70 ns

tpcm7
L1TxD to High Impedance (from L1CLK 
Rising Edge) 0 50 0 50 ns

tpcm8
L1RxD Setup Time (to L1CLK Falling 
Edge) (see Note 3) 20 - 20 - ns

tpcm9
L1RxD Hold Time (from L1CLK Falling 
Edge) (see Note 3) 50 - 50 - ns
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Figure 7-26. PCM Timing Diagram (SYNC Envelopes Data) 
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Figure 7-27. PCM Timing Diagram (SYNC Prior to 8-bit Data) 
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7.6.4.6  NMSI TIMING SPECIFICATIONS.  

NOTES:

1.The ratio CLKO/CLKTX and CLKO/CLKRX must be greater than or equal to 2.5/1 for 
external clock. The input clock to the baud rate generator may be either an internal clock 
or TIN1, and may be faster as EXTAL. However, the output of the baud rate generator 
must provide a CLKO/CLKTX and CLKO/CLKRX ratio greater than or equal to 3/1.

2.Where p=1/CLKO. Thus, for a 20.48-MHz CLKO rate, p=48.8 ns.

Table 7-18. NMSI Timing Specifications (External Clock)

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tnm-ext1  CLKRX and CLKTX Frequency (see Note1) 6.14  6.14 MHz

tnm-ext2  CLKRX and CLKTX Low (see Note 2)  p+10 -  p+10 - ns

tnm-ext3  CLKRX and CLKTX High (see Note 2)  p+10 -  p+10 - ns

tnm-ext4  CLKRX and CLKTX Rise/Fall Time - - - - ns

tnm-ext5  TXD Active Delay from CLKTX Falling Edge  0 70 0 70 ns

tnm-ext6  RXD Setup Time to CLKRX Rising Edge 10 - 10 - ns

tnm-ext7  RXD Hold Time from CLKRX Rising Edge 50 - 50 -  ns

Table 7-19. NMSI Timing Specifications (Internal Clock)

PARAMETER CHARACTERISTICS
15.36MHZ 20.48MHZ

UNITS
MIN MAX MIN MAX

tnm-int1  CLKRX and CLKTX Frequency (see Note1)  5.13  6.83 MHz

tnm-int2  CLKRX and CLKTX Low (see Note 2)  p+10 -  p+10 - ns

tnm-int3  CLKRX and CLKTX High (see Note 2)  p+10 -  p+10 - ns

tnm-int4  CLKRX and CLKTX Rise/Fall Time - 20 - 20 ns

tnm-int5  TXD Active Delay from CLKTX Falling Edge 0 40 0 40 ns

tnm-int6  RXD Setup Time to CLKRX Rising Edge 50 - 50 - ns

tnm-int7  RXD Hold Time from CLKRX Rising Edge 10 - 10 -  ns
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Figure 7-28. NMSI Timing Specifications
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8.1  PIN ASSIGNMENTS

8.1.1  Surface Mount (TQFP )
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8.2  PACKAGE DIMENSIONS

8.2.1  Surface Mount (TQFP) 
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8.3  ORDERING INFORMATION

 

PACKAGE TYPE
FREQUENCY

(MHZ)
TEMPERATURE ORDER NUMBER

 

 Surface Mount TQFP 100-Pin
    (PU Suffix)

 

 

 

20.48 0

 

°

 

C to 70

 

°

 

C

 

 

 

MC68SC302PU20
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