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Section 1  Introduction

Figure 1-1 is a block diagram of SMRAM.

Figure 1-1  SMRAM Block Diagram

1.1  Overview

SMRAM is the system memory for HCS12 which consists of two synchronous SRAM and a memory
controller. Part of the memory space can be programmed to function as the RAM (SmartMedia RAM) for
the SmartMedia host controller.

1.2  Features

• 3.5k bytes system memory in normal mode

• 1084 bytes system memory and two 10-bit SmartMedia RAM (each of 1000 entries) in SM mode

• Parity generation in SM mode

• Single cycle access

• Support 8/16-bit access

• Support 16-bit misaligned access

• Support high address alignment

High byte
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(1.75k bytes)

Low byte
RAM

(1.75k bytes)

RAM
Control

Address

Control

data

SMRAM

HCS12 {
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1.3  Modes of Operation

• Normal mode

The whole memory address space from $0A00 to $17FF are used as system memory.

• SM mode

Address $13C4 - $17FF is used as system memory.

Address $0000 - $07CF is used as SmartMedia RAM.

Address $0800 - $0FCF is used as SmartMedia RAM.

Section 2  External Signal Description

SMRAM does not have external signal.

Section 3  Memory Map/Register Definition

3.1  Memory Configuration

Figure 3-1 shows the memory maps of the SMRAM in normal mode and SM mode.

Figure 3-1  Memory Configuration

3.2  Module Memory Map

Table 3-1 is the module memory map for SMRAM registers.
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3.5K-byte

Normal mode SM mode

$0FCF

$07CF

SmartMedia RAM

reserved

1084-byte
system RAM

system RAM reserved

reserved
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3.3  Register Descriptions

3.3.1  SMRAMCFG — SMRAM Configuration Register

Figure 3-2  SMRAMCFG

The SMRAMCFG register is used to configure the operating mode of SMRAM.

SMMODE — SmartMedia mode

The SMMODE bit enable the SmartMedia mode
1 = Configure to 1084 bytes system memory and two 10-bit SmartMedia RAM (each of 1000

entries).
0 = Configure to 3.5k bytes system memory.

3.3.2  SMRAMSTAT — SMRAM Status Register

Figure 3-3  SMRAMSTAT

Table 3-1  Module Memory Map

Address Use Access
$0 SMRAMCFG R/W

$1 SMRAMSTAT R

$2 Reserved1

NOTES:
1. Reading the reserved address space will return zero data.

R

$3 Reserved1 R

Address offset: $0

7 6 5 4 3 2 1 0
R 0 0 0 0 0 0 0

SMMODE
W

RESET: 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Address offset: $1

7 6 5 4 3 2 1 0
R 0 0 0 0 0 0 0 PSMBA
W

RESET: 0 0 0 0 0 0 0 0

= Unimplemented or Reserved
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The SMRAMSTAT register is used to store the status of SMRAM.

PSMBA — Parity of the SmartMedia Block Address

The PSMBA bit store the even parity of the SmartMedia block address that has been accessed. Where
SmartMedia block address equal to HCS12 address bit 10 - 1.

Section 4  Functional Description

The SMRAM addresses can be aligned on the upper or lower end of each 8k memory page by
programming the RAMHAL bit of the Module Mapping Control register in HCS12. Figure 4-1 illustrates
the RAM address alignment. Read and write operations of the SMRAM can be performed in one cycle.

In normal mode, SMRAM is being configured to a 3.5k system memory with address space from $0A00
to $17FF. The system memory supports 8/16-bit accesses. And it supports misaligned access in 16-bit
mode.

In SM mode, SMRAM is being configured to a 1084 bytes system memory with address space from $13C4
to $17FF and two 10-bit SmartMedia RAM with address space $0000 - $07CF and $0800 - $0FCF. The
functions of the system memory is same as that in normal mode. But the SmartMedia RAM can only be
accessed in 16-bit, aligned mode. For read operation, the 10-bit data from the SmartMedia RAM will be
aligned on the lower bits of the read data bus, and the higher 6-bit value will always be zero. For write
operation, the 10-bit data should align on the lower bits of the write data bus, and the high order 6-bit value
will be ignored. A even parity of the SmartMedia block address will be generated and stored in
SMRAMSTAT when the SmartMedia RAM is being read.

Figure 4-1  6K RAM address alignment in 8K memory space
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Section 5  Initialization/Application Information

None
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