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1   Introduction

This document provides an overview of the NXP i.MX RT700 architecture. It focuses on SRAM accesses,
features available to enhance performance or power reduction, and the memory accesses affected by the
application choices.

A cycle count calculator, which provides an estimated cycle performance for a specific memory access, is
available. For more information, see Memory partitions calculator.

2   General architecture

i.MX RT700 has five independent chip domains: Compute, Sense, Common, DSP, and Media.
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Figure 1. i.MX RT700 architecture

2.1  Compute Domain
This chip domain implements a full-featured Cortex M33 complex and a HiFi4 DSP. It features a split bus
architecture to minimize the power consumption.

The bus is split into a memory bus (M-Bus) that connects the core Initiator to (shared) memory and a periphery
bus (P-Bus) interfaces to peripherals to keep the toggling activity minimized to only required memory accesses.
The M-Bus and P-Bus are connected through a Target port on the M-Bus to an Initiator port on the P-Bus.
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Another architectural feature introduced in the Compute Domain is the integration of a cache controller
associated with the M33. This provides a quasi-single-cycle access to the shared SRAM and helps eliminate
power consumption dependence on the physical position of the SRAM.

2.2  Sense domain
This chip domain has its own bus, S-Bus. This bus connects the other Cortex-M33 core (CPU1), a HiFi1 DSP,
and the two DMA controllers as core Initiators.

The CPU1 of the Sense domain can access SRAM for code and data via S-Bus. The HiFi1 DSP does not have
a private cache memory, instead its dual-memory TCM bus interfaces are connected to shared memory.

2.3  Common domain
This chip domain holds modules related to system control, clock generation, reset control, pin characteristic
control, and internal power regulators, as well as the shared SRAM (P0-P17) and peripherals, such as the
memory interface of XSPI0-2.

2.4  Media domain
The purpose of the Media domain is to hold peripherals that require high performance. The Media domain
includes a NIC interface (NIC_MEDIA0, NIC_MEDIA1 controllers), the uSDHC (NAND) controllers, the USB
(USB0) and eUSB (USB1) IPs, and the graphics subsystem integrated by the JPEG decoder, PNG decoder,
VGPU, LCDIF, DSI host interface, as well as a MIPI PHY. The Media domain includes high-speed SPIs, and the
smart DMA EZH-V. The Media domain has cross-links to the Compute and Sense domains, and direct access
to the shared memory.

2.5  DSP domain
The DSP domain holds the HIFI4 and includes a NIC interface. It has direct access to the shared memory, but
also to peripherals in the compute, media and sense domains.

Future cycles values and penalties mentioned in this document are with CACHE disabled or when a cache miss
happens. It is the minimum value and can greatly vary depending on many factors, such as RAM activity, RAM
clocking, and bus arbitration. It also demonstrates the impact of available features on memory accesses and
must be used for guidance only.

3   RAM partitions and RAM arbiters

The 7.5 MB of SRAM is available on the i.MX RT700 and it is divided into two different domains:

• The 5.5 MB of RAM residing in the compute domain is split in 18 individual partitions of different sizes (P0 to
P17)

• The 2 MB of RAM residing in the sense domain is split in 12 individual partitions (P18 to P29)

They are in a separate voltage domain and can operate at different voltages.

The whole SRAM is accessible by the compute and sense domain. However, NPU can only access SRAM
partition in the compute domain, and HIFI1 can only access SRAM in the sense domain.

The memory is organized in to groups that are composed of partitions. Each partition connects to the underlying
memory with an interface called a memory arbiter. The arbiter interfaces the memory to the various buses, that
is initiators. Indeed, multiple initiators ports can be connected to a single memory arbiter. Arbiters support AHB
and AXI protocols.
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Also, memories and arbiters are endpoints, that is they do not have their own dedicated clocks. Instead, they
use the clocks of the transaction initiators accessing the shared memory.
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Figure 2. RAM arbiters and partitions

4   Initiators

Initiators to the RAM arbiters are the 6 buses of the i.MX RT700.
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Figure 3. i.MX RT700 initiators architecture

From left to right in the Figure 3:

• NPU uses AXI protocol to communicate with the SRAM.
• M-BUS is an AHB fabric with multiple controllers connected to different ports as the CPU0, eDMA0, and

EDMA1, ELS, PKC, ETR. Resides in the compute domain and uses the AHB protocol to communicate with
the memory.

• NIC_DSP is a NIC that is a specific initiator to the NIC_MEDIA. NIC_DSP has two separate ports to
communicate with SRAM in the compute domain and in the sense domain. The communication is done using
the AXI protocol.

• NIC_MEDIA1 is a NIC that connects multiple initiators to targets, as the SRAM in both the compute and sense
domain. The AXI protocol is used to communicate with the different initiators and targets. AHB-to-AXI bridges
can be used to convert initiator protocol to an NIC-compliant protocol.
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• S-BUS is an AHB fabric with multiple controllers connected to different ports as the CPU1, eDMA2, and
EDMA3. Resides in the sense domain and uses the AHB protocol to communicate with the memory.

• TCM initiators include TCM-I or TCM-D and are used to receive read/write transactions from the HIFI1 TCM
interface, and then forwards them to the connected memory partitions.

Each bus is connected to memory via dedicated ports. Here is a description of the Initiator connections to the
SRAM partitions via different ports.

Group Partitions Size (kB) MBUS NIC_MEDIA1 S-BUS NIC_DSP HIFI1_TCM NPU

0 32

1 32

2 32

G0

3 32

P_A_4

4 64G1

5 64

P_A_5

6 128G2

7 128

P_A_6

8 256G3

9 256

P_A_7

P_C_3 P_E_0

10 512G4

11 512

P_A_8 P_C_4 P_E_1

12 1024G5

13 1024

P_A_9 P_C_5 P_E_2

14 512G6

15 512

P_A_10 P_C_6 P_E_3

16 256G7

17 256

P_A_11 P_C_7 P_E_4

s_d_3 N/A npu_axi

18 32

19 32

20 32

G8

21 32

P_E_5

22 64G9

23 64

P_E_6

24 128G10

25 128

P_A_12 P_C_8

P_E_7

TCM_0

26 512G11

27 512

P_C_9 P_E_8

28 256G12

29 256

P_A_13

P_C_10 P_E_9

s_d_4

TCM_1

N/A

Table 1. Initiators port for SRAM partition access
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5   Mechanisms to consider

Different mechanisms and features must be considered as they can drastically impact a memory access
performance. Here are a few key elements to consider.

The access time from an Initiator to the SRAM partition can vary depending on many factors. Indeed, how often
the SRAM partition is accessed and if accessed by multiple initiators, it can impact the performance.

5.1  Multiple accesses to a single SRAM partition
A port on buses or NICs may connect to one or more memory partitions, but it can access one partition at a
time. If one memory partition is accessed by several Initiators, it reduces the performance because of latency.

When multiple controllers connected to the same bus request a memory access at the same time, a bus
arbitration occurs. Since only one controller can use the bus at a time, the arbitration ensures orderly and fair
access depending on arbitration schemes based. For example, on priority conditions. If a low-priority controller
requests access to a memory partition at the same time as a high-priority controller, its performance will be
impacted. Because the access is stalled until the other high-priority controller releases the bus.

5.2  Initiators clock switch
As explained before, the memory and arbiter use the clock from the initiator. If the same partition was last
accessed by an Initiator using a different clock, then a switch to the new initiator clock happens and can impact
the overall performance. These clocks can potentially be turned OFF to maximize power savings.

Table 2 and Table 3 summarizes which register controls which initiator clock.

Clock Register

COMPUTE_MAIN_CLK for M-BUS Automatically gated when no access

COMMON_RAM_CLK for S-BUS CLKCTL1.PSCCTL1[SENSE_ACCESS_RAM_ARBITER0]

Hifi4 clock Clock off HiFi4 to turn it off

NPU clock CLKCTL0.PSCCTL5[NPU0]

MEDIA_MAIN_CLK for NIC_MEDIA1 CLKCTL0.PSCCTL5[MEDIA_ACCESS_RAM_ARBITER0]

Table 2. Clocks required when accessing SRAM partition in the Compute domain

Clock Register

SENSE_RAM_CLK for M-BUS CLKCTL0.PSCCTL5[COMP_ACCESS_RAM_ARBITER1]

SENSE_MAIN_CLK for S-BUS Automatically gated when no access

Hifi4 clock CLKCTL0.PSCCTL5[HiFi4_ACCESS_RAM_ARBITER1]

Hifi1 clock Clock off HiFi1 to turn it off

SENSE_RAM_CLK for NIC_MEDIA1 CLKCTL3.PSCCTL0_COMP[MEDIA_ACCESS_RAM_ARBITER1]
or CLKCTL3.PSCCTL0_SENS[MEDIA_ACCESS_RAM_ARBITER1]

Table 3. Clocks required when accessing SRAM partition in the Sense domain

The clock switching requires that both the last clock and the new clock are available, so prematurely turning off
the last access clock prevents the clock switching and blocks any new access to that partition.
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5.3  Automatic clock gating
Automatic clock gating feature is available. This feature turns OFF clocks to each internal SRAM after 5 bus
clocks with no activity. This feature allows to reduce the power consumption; however, it impacts the memory
access performance.

The automatic clock gating for SRAM partitions in the compute domain is controlled by the register SYSCON0-
>AUTOCLKGATEOVERRIDE0[x], with x the memory partitions P0 to P17 in the compute domain.

SYSCON3->AUTOCLKGATEOVERRIDE0[x], with x 0 to 11 corresponding to P18 to P29 in the sense domain,
controls the automatic clock gating for the SRAM partitions in the sense domain.

Clearing the bit enables the clock gating for this partition while setting the bit set the clock partition to continuous
clocking.

5.4  Cross-domain memory access
As mentioned in the above sections, the COMPUTE, and SENSE domain can access the whole 7.5 MB
of SRAM distributed across the two domains. Also, able to operate at different voltages and frequencies.
Synchronizers between the domains are required to ensure proper communication and access between
domains. The synchronizer takes both the domains clocks to synchronize it and the frequency of these clocks
can impact the overall SRAM access from one domain to another. Depending on which domains are crossed
during the access, different clocks are involved. For instance, for accessing from the COMPUTE domain to the
SENSE domain, COMPUTE_MAIN_CLK and SENSE_RAM_CLK are involved.

For the respective clocks, see Table 2 and Table 3.

5.5  Potential penalties
Here is a summary of the potential penalties to add to the typical access time depending on the configuration:

If auto clock gating is enabled, there is a potential of 10 cycles penalty to wake up the clock.

If the previous and current initiator uses different clocks, there is a potential of 2 cycles penalty to switch the
arbiter clock.

If cross-domain access requiring synchronizer, there is a potential of in the best case is 5 controller clock cycles
penalty + 5 follower clock cycles penalty. However, it may vary depending on the clock phase relationship
between the two clocks, with a potential penalty of 6 controller clock cycles + 6 follower clock cycles.

The cycle count calculator provides an estimation of the number of cycles required for a specific memory
access. For more information, see Memory partitions calculator.

You can select the previous initiator, current initiator, partition group to access and if the auto clock gating
feature is enabled. The result of the calculator is the minimum number of cycles required for the initiator to
access a partition in the selected group. However, the number of cycles varies depending on the different
elements explained in the previous section.

6   Conclusion

• For better performance, ensure that a shared memory partition is accessed with only one Initiator at a time.
• Use cross-domain RAM partition access only if it is mandatory.
• If power reduction is more important than performance, enable the auto clock-gating feature, and/or turn OFF

the Initiator clocks, when not required.
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7   Acronyms and abbreviations

Table 4 provides the acronyms and abbreviations used in this document.

Acronym Abbreviation

SRAM Static Random Access Memory

DSP Digital Signal Processing

DMA Direct Memory Access

TCM Tightly Coupled Memory

XSPI External Serial Peripheral Interface

NIC Network Interconnect Component

AHB Advanced High-performance Bus

AXI Advanced eXtensible Interface

ELS EdgeLock Secure Subsystem

PKC Public Key Cryptography Co-processor

ETR Arm Embedded Trace Router

Table 4. Acronyms and abbreviations

8   Revision history

Table 5 summarizes the revisions done to this document.

Document ID Release date Description

AN14758 v.1.0 10 November 2025 Initial public release

Table 5. Revision history
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