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1 Introduction

MCX A173 and MCX A174 devices support a continuous Static Random-Access Memory (SRAM) address
space by using the SRAM X0 alias region. This feature enables multiple physically separated SRAM banks to
appear as one linear memory region on the system bus, simplifying Direct Memory Access (DMA) operations
and supporting applications that require large contiguous memory buffers, such as graphics or audio
processing.

This application note explains the memory architecture, alias mechanism, REMAP behavior, available
continuous address range, and provides step-by-step linker configuration examples for MCUXpresso (VS Code
and IDE), IAR, and Keil.

2 Memory architecture overview

The MCX A series introduces a configurable continuous SRAM address space using the SRAM X0 alias region.
Major advantages include:

* A single linear system RAM region simplifies buffer allocation.
* DMA engines benefit from continuous address mapping without manually breaking transfers by bank.
» Suitable for larger composite memory needs, such as graphics framebuffers or Al preprocessing buffers.

Note: SRAM XO0 alias does not provide more physical RAM. It maps to the same physical SRAM X0 (8 kB).
Reading/writing to the alias region are equivalent to accesses on 0x0400_0000-0x0400_ 1FFF.

2.1 Memory map

Table 1 describes the memory map of MCX A174, which can be found in the attachment of Reference Manual.

For MCX A173, the address of SRAM XO alias follows the end of SRAM B0, which offers a continuous address
space with SRAM A0, A1, BO (8 kB), 32 kB SRAM in total with continuous address.

Table 1. MCX A174 memory map

Start address (hex) ‘ End address (hex) ‘ Size (kB) Description
Code bus memory
04000000 04001FFF 8 SRAM X0 (Slave Port 0)
04002000 04003FFF 8 SRAM X1 (Slave Port 0)
System RAM

20000000 20001FFF 8 SRAM AO (Slave Port 3)

20002000 20003FFF 8 SRAM A1 (Slave Port 3)

20004000 20007FFF 16 SRAM BO (Slave Port 4), only applied to MCX A174
20008000 2000BFFF 16 SRAM CO (Slave Port 5), only applied to MCX A174
2000C000 2000DFFF 8 SRAM X0 alias, only applied to MCX A174

Table 2 describes the memory map of the MCX A173, which can be found in the attachment of Reference
Manual.

For MCX A174, the address of SRAM X0 alias follows the end of SRAM CO, which offers a continuous address
space with SRAM A0, A1, B0, CO, 58 kB SRAM in total with continuous address.
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Table 2. MCX A173 memory map

Start address (hex) End address (hex) Size (kB) Description
Code bus memory
04000000 04001FFF 8 SRAM X0 (Slave Port 0)
04002000 04003FFF 8 SRAM X1 (Slave Port 0)
System RAM

20000000 20001FFF 8 SRAM AO (Slave Port 3)

20002000 20003FFF 8 SRAM A1 (Slave Port 3)

20004000 20005FFF 8 SRAM BO (Slave Port 4), only applied to MCX A173
20006000 20007FFF 8 SRAM XO alias, only applied to MCX A173

2.2 Memory architecture

Figure 1 describes the memory architecture of MCX A173 and MCX A174.
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Figure 1. Memory architecture

The SRAM X0 alias region is set as Alias mode to DMAO and CPUO_ SBUS by default (AHB Matrix Remap
Control - REMAP register value is 0x01000104 after boot-up). The Cortex-M33 system bus and DMA can
access up to 32 kB (MCX A173) or 58 kB (MCX A174) continuous address. MCX A173 and MCX A174
enabled the remap bit. Both SRAM X0 (0x04000000-0x04001FFF) and SRAM X0 alias (MCX A173:
0x20006000-0x20007FFF or MCX A174: 0x2000C000-0x2000DFFF) region can be accessed. When
accessing the SRAM X0 alias address, the SRAM X0 alias address is translated into the corresponding SRAM
X0 address, and then SRAM X0 is accessed.

To use SRAM X0 only through the code bus (0x04000000 to 0x04001FFF), disable the corresponding
CPUO_SBUS, DMA, and SmartDMA bits of the AHB Matrix Remap Control (Remap) register in System Control
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(SYSCON) module (set with 00b). For example, define SRAM X0 to Cortex-M33’s code bus access only to get
a better CPU performance.

Note: Cortex-M33 accesses SRAM X0 alias region through the system bus, while accesses SRAM X0 region
through the code bus.

3 Configuration steps

Unlike the MCX A13x/14x/15x, there are no usage limitations on MCX A173 and MCX A174.
The following are the detailed steps of using SRAM X0 alias to the system bus with different IDEs.

3.1 MCUXpresso for Visual Studio Code

This section introduces how to modify the project code to implement continuous SRAM address in MCUXpresso
IDE.

* For MCX A174, as shown in Figure 2:
1. Modify the size of SRAM to include the SRAM X0 alias region.
2. Modify the location and size of SRAMX to reserve SRAM X0 region to ensure the data security.
3. Change the SRAM size from 0xC000 to 0xE000, including the SRAM X0 alias region.
4. Remove the SRAM XO region, which has been merged into the unified SRAM address space.

w Go Run Terminal Help

= MCXA174 flashld X
~~ PROJECTS B C DDM > mcx_an > sdks > continuous_sram_address_usage_note_sdk > mcuxsdk > devices > MCX > MCXA > MCXA17
R S s g S S e s

Processors

onfigurati

Compiler: GNU C Compiler
Reference manual:

Version rev. 1.8, 2024-83-26
Build 250718

file for the GNU C Compiler

mail: support@nxp. com

B R I

/* Entry Point %/
ENTRY(Reset_Handler)

: 0x0400;
: 0x0800;

) : ORIGIN =
R ( ORIGIN 908400, LENGTH 93DC00
39 m_data (RW) _: ORIGIN 000000, LENGTH = |0x000aEG80
/[*_m_sramx@ (RW) _: ORIG: 04000000, LENGTH = 0x00082000 */

/* Define output sections */

Figure 2. MCX A174 SRAM settings in MCUXpresso for VSC
* For MCX A173, as shown in Figure 3:
1. Modify the size of SRAM to include the SRAM X0 alias region.
2. Modify the location and size of SRAMX to reserve SRAM X0 region to ensure the data security.
3. Increase the SRAM size from 0x6000 (or 0x4000) to 0x8000 by including the SRAM X0 alias region.
4. Remove the SRAMXO region, which has been merged into the unified SRAM address space.
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Compiler:
Reference manual:
Version:

Build:

Abstract:
Linker file for the GNU C Compiler

= Copyright 2016 Fri le Semiconductor, Inc.
* Copyright 2016-21 P
** SPDX-License-Identifier: BSD-3-Clause

&

.
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http: Wi . XP . com
mail: support@nxp. com
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Point */
ENT! -_Handler)

HEAP_SIZE = DEFINED(__heap_si
STACK_ = DEFINED(__sta

/* Specify the memory areas */

MEMORY

{
m_interrupts (RX) : ORIGIN = ©x00000000, LENGTH = @x00008420
m_text (RX) =
m_data (RW)

*  m_sramxe (RW)

E

/* Define output sections */
SECTIONS

Figure 3. MCX A173 SRAM settings in MCUXpresso for VSC

3.2 MCUXpresso IDE

This section introduces how to modify the project code to implement continuous SRAM address in MCUXpresso

IDE.

* For MCX A174, as shown in Figure 4:
1. Modify the size of SRAM to include the SRAM X0 alias region.

ok wd

AN14994
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Modify the location and size of SRAMX to reserve SRAM X0 region to ensure the data security.
Change SRAM Size from 0xC000 to 0xE000, including the SRAM X0 alias region.

Remove the SRAMXO region, which has been merged into the unified SRAM address space.
Remove the SRAMX1 region, as it is reserved for LPCAC by default.
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Figure 4. MCX A174 SRAM settings in MCUXpresso IDE
* For MCX A173, as shown in Figure 5:
1. Modify the size of SRAM to include the SRAM X0 alias region.
Modify the location and size of SRAMX to reserve SRAM X0 region to ensure the data security.
Change the SRAM size from 0x6000 (or 0x4000) to 0x8000, including the SRAM X0 alias region.
Remove the SRAMXO region, which has been merged into the unified SRAM address space.
Remove the SRAMX1 region, as it is reserved for LPCAC by default.
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Figure 5. MCX A173 SRAM settings in MCUXpresso IDE

3.3 IARIDE

This section introduces how to modify the project code to implement continuous SRAM address in IAR IDE.

* For MCX A174, as shown in Figure 6:

1. Modify the m _data_end to include the SRAM XO alias region.
Modify the DATA region to reserve SRAM XO region to ensure the data security.
Change them data_ end value from 0x2000BFFF to 0x2000DFFF, including the SRAM X0 alias region.
Comment outm sramx0 start andm_sramx0_end, as SRAMXO acts as an alias region.
Add “;” after defining the region DATA region and comment out the | mem: [from m sramx0 start
to m sramxO end];.

A
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> continuous_sram_address_usage_note_iar - IAR Embedded Workbench IDE - Arm 9.60.2

File Edit View Project CMSIS-DAP Tools Window Help

L O RE e L BT Qs AR RS =0 DT
Workspace v B X | MOXA174 flashicf * X
debug v
}
Files o
v if (isdefinedsymbol(__heap_size_)) {

=] ogntinuuusfsramfar.ldres...

W board define symbol _ size_heap_ = _ _heap_size_ ;
- il CMSIS }else { )
= define symbol __size_heap__ = 0x0400;
— M component
M device
-_dOC define symbol m_interrupts_start = 8x00080000;
— M drivers define symbol m_interrupts_end = BxBOBBO3FF;
— M MCXA174
Lo ol jar define symbol m_text_start = 9x00080400;
L B MCXA174_flash.icf define symbol m_text_end = @xBOO3DFFF;
[~ M source define symbol m_data_start 09X20000000;
— define symbol m_data_end X2000DFFF ;
—(] M utilities
//define symbol m_sramx@_start = 9x04000000;
//define symbol m_sramx@_end = @x@4001FFF;
define memory mem with size = 4G;

define region TEXT_region = mem: [from m_interrupts_start to m_interrupts_end]
| . .

define region DATA_region = mem:[from m_data_start to m_data_end-__size_cstack__];
1 | mem:[from m_sramx@_start to m_sramxe_end];

define region CSTACK_region = mem:[from m_data_end-__size_cstack__+1 to m_data_end];
if (isdefinedsymbol(__use_shmem__)) {
define region rpmsg_sh_mem_region = mem: [from rpmsg_sh_mem_start to rpmsg_sh_mem_end];

Figure 6. MCX A174 SRAM settings in IAR IDE’s linker file

* For MCX A173, as shown in Figure 7:

1. Modify them_data_end to include the SRAM X0 alias region.

2. Modify the DATA region to reserve SRAM XO region to ensure the data security.

3. Change the m data end value from 0x20005FFF (or 0x20003FFF) to 0x20007FFF, including the
SRAM XO alias region.

4. Commentoutm sramx0 start andm sramx0 end, as SRAMXO acts as an alias region.

5. Add ; after defining the region DATA region and comment outthe | mem: [from m sramx0 start
to m_sramx0_end];.

| > continuous_sram_address_usage_note_iar - IAR Fmbecdded Workbanch IDE - Arm 9.50.2

File EGR View Projedt CMSIS-DAP Tools Window Help

oM@ = K0 DC 1 (Q>%-2< Q>0 B®-=0" .id.
Workspace 3 X | MOGTTNasn X
‘dahua v

1F (isdefinedsymbol(_stack_size_)) {
Files @ define symbol __size cstack = _stack size_;
v } else {

define symbol _size_cstack_ = x0400;
if (isdefinedsymbol{_heap_size )) {

define symbol _size_heap__ = _heap_size_;
} else {

define symbol _size_hesp_ - exaaon;
define symbol m_interrupts_start = ex00eRRRR0;
define symbol m_interrupts_end = OxP0BRRIFF;
define symbol m_text_start = 0x00006460;
define symbol m_text_end = BxPOBLDBFF;
define synbol m_data_start = 8x20006069;
define symbol m_data_end
//define synbol m_sramxe_start = DxB4B0000D;
//define synbol m_sramxe_end = OxB4BO1FFF;

define memory mem with size = 4G;

define region TEXT_region = mem:[from m_interrupts_start to m_interrupts_end]
| mem: [from m_text_start to m_text_end];

define region DATA_region = mem: [from m_data_start to m_data_end-_size_cstack_];

1 | mem: [from m_sramco_start to m_sramxa_end];

define region CSTACK region = mem:[from m_data_end-_size cstack_+1 to m_data end];
iF (isdefinedsymbol(_use_shmem_)) {

define region rpmsg_sh_mem_regicn = mem:[from rpmsg_sh_mem_start to rpmsg_sh_mem_end];
define block CSTACK  with alignment = 8, size = _size cstack__  { };
define block HEAP with alignment = 8, size = _size_heap_ ih
define block RW { readwrite };
define block ZI {zih

initialize by copy { readurite, section .textru };

Figure 7. MCX A173 SRAM settings in IAR IDE’s linker file
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3.4 KEIL IDE

This section introduces how to modify the project code to implement continuous SRAM address in Keil IDE. The
steps are described below:

* For MCX A174, as shown in Figure 8:
1. Modify them data_ size to include the SRAM X0 alias region.
2. Configure the scatter (*.sct) file of the project.
3. Update m_data_ size from 0x0000C000 to 0x0000E000.
4. Commentoutm sramx0 start andm_ sramx0 size, as SRAMXO acts as an alias region.

Fie Edit View Project Flash Debug Perpherals Tools SVCS Window Help
Sda B9 - | A 3 PM_EnablePowerhdanag (G 8 | @ - S a-|B- %
[ES 58| continuous_sram addres . | db LN

Project LY: ]

A% Project: continuous_sram_sddress_usage,_note_keil
W5 continuous_sram address_usage_note_keil debug
408 bosrd
@0 oMsss
@ 53 CMSIS/m-prefile
3 companent/uar
33 device

Options for larget ‘continuous sram_address usage note keil debug’ X

Bevice | Target | Output | Listing| User | €/Ct (428) | Asm  Liskar |Debug | veilities]

™ Use Memary Layout from Target isiog X/0 Base:
T Moke AW Sectons Postion ndependent R0 e [S0CCED
™ Make RO Sections Postion Independent P
™ Dont Search Standard Librares s
% Report right faf” Conditions as Eros disable Wamings: [314 25 #if (defined(_ stack_size_))
30 #define Stack Size __stack_size__
31 #else
32 4define Stack Size
33 penair
33
:l 3 35 #if (defined(_heap_size_))
Q 36 #define Heap Size __heap_size__
37  felse
38 #define Heap Size 0400
Mac [remove —erty-Reset_Hander ~ria=sizes iotas urused veneers 38 fendif
controis[=TOVe. 10
41 #define m interrupes star x
linker [cpu=Conex 33 o 42 #define m_interrupts_size %00000400
cartrl|ivery e ol -<hing_muporess G314 -sbic ~ecatter* \MCKAT Mindk\MCXAI 74 flash acf* a3
s 21 sdefin
45 #define m_ctexr_:
sc
R I [T | 47 fpderine m_asva_starc
48 #define m da size

53 LR_m text m_i ts_start m_inverzupts_sizetm_text_size (

55  VECTOR_ROM m_interrupts_start m_interrupts_size { :
56 * (.isr_vector,+FIRST)

© FIXED m_text_size { ; load addrsss = execution address

64  RW_m dara m data start m data size-Stack_Size-Heap_Size ( ; RW data
€s CANY (+RW +2T)

€7  ARM _LIB HEAP +0 EMPTY Heap_Size | esp region

€9  ARM LIB _STACK m_data_start+m data_size EMPTY -Stack_Size { ; Stack reg rowing dow

Figure 8. MCX A174 SRAM settings in KEIL’s linker file
* For MCX A173, as shown in Figure 9:
1. Modify them data_size to include the SRAM X0 alias region.
2. Configure the scatter (*.sct) file of the project.
3. Updatem data size from 0x00006000 (or 0x00004000)to 0x00008000.
4. Commentoutm sramx0 start andm sramx0 size, as SRAMXO acts as an alias region.
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Figure 9. MCX A173 SRAM settings in KEIL’s linker file

4 Summary

This application note introduces how to configure and use the SRAM X0 alias to form a continuous SRAM
address and provides a demo to validate the feasibility of a continuous SRAM address.

5 References

The following are some additional documents that you can refer to for more information on the MCX A343 and
A344 devices:

* MCX A343 and A344 Data Sheet (document MCXAP100M180F40)

* MCXA343 and A344 Reference Manual (document MCXAP100M180F40RM)

* FRDM-MCXA344 Board User Manual (document UM12441)

* Continuous SRAM Address Usage on MCXA15x (document AN14377)

6 Acronyms

Table 3 lists the acronyms used in this document.

Table 3. Acronyms

Acronym Description

ADC Analog-to-Digital Converter

AOI AND/OR/INVERT

BGA Ball grid array

CAN Controller Area Network

CMC Core Mode Controller

DAC Digital-to-Analog Converter
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Table 3. Acronyms...continued

Continuous SRAM Address Usage on MCX A173 and MCX A174

Acronym Description

DMA Direct memory access

DVFS Dynamic voltage and frequency scaling
DWT Data Watchpoint and Trace

ECC Error correction code

EIM Error Injection Module

EMC Electromagnetic compatibility

ERM Error recording module

ESD Electrostatic discharge

FD Flexible data rate

FlexCAN Flexible Data Rate Controller Area Network
FlexIO Flexible Input/Output

FlexPWM Flexible Pulse Width Modulator

FMC Flash Memory Controller

FMU Flash Memory Module

FS Full speed

GPIO General-purpose input/output

HVD High-Voltage Detect

HVQFN Heat sink, very thin, quad flat package, non-leaded
1/0 Input/output

1’c Inter-Integrated Circuit

13C Improved Inter-Integrated Circuit

ISP In-system programming

IT™ Instruction Trace Macro cell

JTAG Joint Test Action Group

LCD Liquid-crystal display

LFBGA Low-profile, fine pitch, ball grid array
LPCAC Low-Power Cache Controller

LPI2C Low-Power Inter-Integrated Circuit
LPSPI Low-Power Serial Peripheral Interface
LPUART Low-Power Universal Asynchronous Receiver/Transmitter
LQFP Low-profile, quad flat package

LVD Low-Voltage Detect

MBC Memory Block Checker

MCU Microcontroller unit

OpAmp Operational amplifier

oS Operating system
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Table 3. Acronyms...continued

Acronym Description

QDC Quadrature Decoder

QFN Quad flat package, non-leaded
QFP Quad flat package

RAM Random-access memory

SOSC System oscillator

SPC System Power Control

SRAM Static random-access memory
SWD Serial wire debug

SWO Serial wire debug trace data output
TCM Tightly coupled memory

TDI Test data input

TDO Test data output

TMS Test mode select

UART Universal Asynchronous Receiver/Transmitter
uUsSB Universal Serial Bus

VFBGA Very thin, fine pitch, ball grid array
Wuu Wake-Up Unit

7 Note about the source code in the document

The example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2026 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials must be provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS I1S" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN

ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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