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Preface

About this Document

This handbook provides details about the CoreAHBLSRAM DirectCore module, and how to use it.

Intended Audience

FPGA designers using Libero® System-on-Chip (SoC).
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Introduction

Overview

CoreAHBLSRAM v2.2 provides access to the embedded large SRAM (LSRAM) and small SRAM (USRAM)
blocks present on SmartFusion®2 system-on-chip (SoC) field programmable gate array (FPGA) family
devices through AHB-Lite slave interface. It facilitates convenient access to SRAM by AHB masters.

Various configuration parameters or generics apply to CoreAHBLSRAM to control the amount of memory it
provides access to, and to the data width of the core.

Key Features

CoreAHBLSRAM is a highly configurable core that provides the following features:

e Configurable memory size. Memory size can be configured from 2048 bytes to 139264 bytes, in
steps of 2K bytes for LSRAMs (RAM1Kx18)

e Configurable memory size. Memory size can be configured from 128 bytes to 9216 bytes in steps of
128 bytes for USRAMs (RAM64x18)

e Configurable parameter to utilize either LSRAM or USRAM memory
e Merges multiple SRAM blocks to form large SRAMs or USRAMs
e AHB interface with data width of 32-bits

Core Version

This handbook is for CoreAHBLSRAM version 2.2.

Supported Families

. RTG4™
e  SmartFusion®2
e IGLOO®2

CoreAHBLSRAM v2.2 Handbook 5
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Utilization and Performance

Utilization and Performance

Table 1 shows the utilization and performance data for the SmartFusion2 (M2S050T), IGLOO2 (M2GL050T)
and RTG4 (RT4G150) device families.

Speed Grade — STD, Core Voltage — 1.2V and Operating Condition- IND

Table 1 CoreAHBLSRAM Device Utilization and Performance

Logic Elements
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SmartFusion2 32 LSRAM 2048 128 99 76 175 0.15 170.3
SmartFusion2 32 USRAM 2048 9216 2663 3172 5835 5.18 167.4
IGLOO2 32 LSRAM 139264 128 2518 4273 6791 6.02 127.6
IGLOO2 32 USRAM 2048 3840 1219 1386 2605 231 199.9
RTG4 32 LSRAM 114688 128 2085 3526 5611 1.84 76.8
RTG4 32 USRAM 2048 128 205 198 403 0.13 115.0

Note: The data in this table is achieved using typical synthesis and layout settings. Frequency (in MHz) was set to 100 and
speed grade was STD.
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Functional Block

CoreAHBLSRAM consists of three major functional blocks: AHBL slave interface logic, SRAM control logic,
and SRAM block instances as shown in Figure 1.

The IP core selects either the LSRAM (RAM1Kx18) or the USRAM (RAM64x18) based on the configurable
parameter SEL_RAM_TYPE.

< > SRAM Control Logic Block
Y
v
RAM 1K X 18_0/ RAM 64 X 18_0
<+ AHB - Lite IF RAM 1K X 18_1/RAM 64 X 18_1

RAM 1K X 18_n /RAM 64 X 18_n

Figure 1 CoreAHBLSRAM Block Diagram

AHB-Lite Interface

The core implements standard AHB-Lite slave interface, which provides word, half-word, and byte accesses.
Read and write accesses on the AHB slave interface gets converted into corresponding transfers on the
LSRAM or USRAM.

SRAM Control Logic

The SRAM control logic block converts the AHB-Lite read/write transactions into the corresponding
transactions on the LSRAM/USRAM memory block. The core provides configurable parameters to select
LSRAM or USRAM. It also has the ability to merge blocks of memory based on the requirement.

The SRAM memory size can be configured from 2048 bytes to 139264 bytes (considering only 68
RAM1Kx18 LSRAMS) in steps of 2048 bytes for LSRAMs, and 128 bytes to 9216 bytes in steps of 128 bytes
for USRAMS.

CoreAHBLSRAM v2.2 Handbook 7
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SRAM Block

SRAM Block

Note: The availability of LSRAM and USRAM blocks in a specific die of supported families must be checked
prior to design. Some dies will not have enough LSRAM and USRAM blocks to support the maximum
density. However, they will support other densities.

The SRAM memory begins at address offset 0x0000 and continues to an upper limit, which depends on the
configuration of the core.

The AHB-Lite interface supports transfer sizes of word (32-bit), half-word (16-bit), and byte (8-bit). The
internal configuration of the SRAMs is always fixed to support the maximum data width (that is, 32-bit data
width). Each LSRAM lowest configuration (2Kx8) is 16 Kbits that is 2 Kbytes.

The maximum density that CoreAHBLSRAM supports is 139,264 bytes, which can be achieved by using 68
blocks of LSRAM (that is, 68 x {2048x8} = 139,264 bytes).

In order to support the AHB-Lite Transfer Sizes (using HSIZE) of byte (8-bit) writes, half-word (16-bit) writes,
and word (32-bit) writes, the core logic configures the memory to support byte writes, where each byte has
its own separate write enable signal.

For each USRAM, the lowest configuration is 128x8. The maximum density CoreAHBLSRAM supports is
9,216 bytes, which can be achieved by using 72 blocks of USRAM (that is 72 x {128x8} = 9,216 bytes).

CoreAHBLSRAM v2.2 Handbook 8
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Interface Description

Ports

Table 2 1/0O Signal Description

Port Name Width Direction Description

AHBL Slave Interface Ports

HCLK 1 In AHB clock. All the AHB signals inside the block are
clocked on the rising edge.
HRESETn 1 In AHB Reset. This signal is active low. Asynchronous

assertion and synchronous de-assertion. This is used
to reset AHB registers in the block.

HSEL 1 In AHBL slave select. This signal indicates that the
current transfer is intended for the selected slave.

HADDR 18 In AHBL address. 32-bit address on the AHBL interface.
For LSRAM, only [17:0] bits are valid.

HWRITE 1 In AHBL write. Where HIGH indicates that the current

transaction is a write. Where LOW indicates that the
current transaction is a read.

HREADYIN 1 In When high, the HREADY signal indicates to the
master and all slaves, that the previous transfer is
complete.

HREADYOUT 1 Out When high, the HREADYOUT signal indicates that a

transfer has been completed on the bus. This signal
can be driven low to extend a transfer.

HTRANS 2 In AHBL transfer type. Indicates the transfer type of the
current transaction.

“00” = IDLE

“01” = BUSY

“10” = NONSEQUENTIAL
“11" = SEQUENTIAL

CoreAHBLSRAM v2.2 Handbook
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Ports

Port Name Width Direction Description
HSIZE 3 In

AHBL transfer size. Indicates the size of the current
transfer (8/16/32/64 bit transactions only)

“00” = 8 bit (byte) transaction

“01” = 16 bit (half-word) transaction
“10” = 32 bit (word) transaction

“11” = 64 bit (double-word) transaction

HBURST 3 In AHBL Burst type
“000” = single
“001” = incr
“010” = wrap4
“011" =incr4
“100” = wrap8
“101" = incr8
“110” = wrapl6
“111” = incrl6
HWDATA AHB_DWIDTH In AHBL write data. Write data from the AHBL master to
the AHBL slave.
HRESP 1 Out AHBL response status. When driven high at the end

of a transaction, it indicates that the transaction was
completed with errors. When driven low at the end of
a transaction, it indicates that the transaction was
completed successfully.

HRDATA AHB_DWIDTH Out AHBL read data. Read data from the AHBL slave to
the AHBL master.

CoreAHBLSRAM v2.2 Handbook 10
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Configuration Parameters

Configuration Parameters
CoreAHBLSRAM Configurable Options

There are a number of configurable options that apply to CoreAHBLSRAM as shown in Table 3. If a
configuration other than the default is required, select the configuration dialog box in SmartDesign to select
appropriate values for the configurable options.

Table 3 CoreAHBLSRAM Configuration Options

Name Valid Range Default
FAMILY 19, 24, and 25 Supported FPGA family:
19: SmartFusion2
24:1GLOO2
25: RTG4

Default value is: 19

AHB_AWIDTH 32 A 32-bit System AHB address bus.
AHB_DWIDTH 32 Write/Read data bus on AHB side.
LSRAM_NUM_LOCATIONS_DWIDTH32 2kto139kin Number of memory locations

steps of 2 k 2K 4K 6K, 1139 k (1 k = 1024 location)

This is valid only for LSRAM memory
configuration

USRAM_NUM_LOCATIONS_DWIDTH32 128t0 9 k Number of memory locations
128, 256,.............. ,9 k (in steps of 128)

This is valid only for USRAM memory
configuration.

SEL_SRAM_TYPE Oorl Used to select the fabric memory type
0: Select RAM1Kx18 LSRAM memory
1: Select RAM64x18 USRAM memory

CoreAHBLSRAM v2.2 Handbook 11
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Tool Flows

Tool Flows

License

CoreAHBLSRAM is licensed free.

RTL

Complete RTL source code is provided for the core and testbenches.

SmartDesign

CoreAHBLSRAM is available for download in the Libero IP catalog through the web repository. Once it is
listed in the catalog, the core can be instantiated using the SmartDesign flow. For information on using
SmartDesign to configure, connect, and generate cores, refer to the Libero online help. An example
instantiated view is shown in Figure 2.

After configuring and generating the core instance, basic functionality can be simulated using the test-bench
supplied with the CoreAHBLSRAM. The testbench parameters automatically adjust to the CoreAHBLSRAM
configuration. The CoreAHBLSRAM can be instantiated as a component of a larger design.

CoreAHBLSRAM is compatible with Libero SoC. For more information on using SmartDesign to instantiate
and generate cores, refer to the Using DirectCore in Libero® System-on-Chip (SoC) User Guide or consult
the Libero SoC online help.

AHBSlavehterface *

COREAHBLSRAM_0

HCLK
HRESETN

Fr

Figure 2 SmartDesign CoreAHBLSRAM Instance View
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Tool Flows

Configuring CoreAHBLSRAM in SmartDesign

# | Configuring COREAHBLSRAM_0 (COREAHBLSRAM - 2.2.102) =[]

Configuration

Select SRAM Type i7) LSRAM i@ USRAM

LSRAM Depth

Mumber of bytes of memory: | 2043

USRAM Depth

Mumber of bytes of memory: 128

Testbench: Iser -

License: RTL

Cx o

Figure 3 SmartDesign CoreAHBLSRAM Configuration window

CoreAHBLSRAM v2.2 Handbook 13
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Testbench Operation and Modification

Testbench Operation and Modification

A unified test-bench is used to verify and test CoreAHBLSRAM called a user test-bench.

User Test-bench

The user test-bench is included with the releases of CoreAHBLSRAM that verifies the operations of the

CoreAHBLSRAM.

A simplified block diagram of the user test-bench is shown in Figure 4. The user test-bench instantiates a
Microsemi DirectCore CoreAHBLSRAM DUT. The AHBLSRAM master model tasks drive write or read
transactions to the DUT. The DUT in turn performs write and read to the SRAM memories which are
instantiated inside the DUT. The checker model tasks checks and determines whether or not the transaction

is successful and displays the result.

Write / Read Tasks

Checker Tasks

AHB Master Model

A

\ 4

CoreAHBLSRAM DUT

Figure 4 CoreAHBLSRAM User Test-bench

CoreAHBLSRAM v2.2 Handbook
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Register Map and Descriptions

Register Map and Descriptions

CoreAHBLSRAM do not contain any registers.

CoreAHBLSRAM v2.2 Handbook 15
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List of Changes

List of Changes

The following table shows important changes made in this document for each revision.

Date and Revision Change Page
Revision 3 Fixed bugs and issues. Refer to Table 2 in CoreAHBLSRAM v2.2 Release Notes NA
(March 2016)

Revision 2 Added RTG4 and IGLOQO?2 support NA

(December 2014)

Revision 1 Initial release NA
(January 2013)
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Product Support

Product Support

Microsemi SoC Products Group backs its products with various support services, including Customer
Service, Customer Technical Support Center, a website, electronic mail, and worldwide sales offices. This
appendix contains information about contacting Microsemi SoC Products Group and using these support
services.

Customer Service

Contact Customer Service for non-technical product support, such as product pricing, product upgrades,
update information, order status, and authorization.

From North America, call 800.262.1060

From the rest of the world, call 650.318.4460

Fax, from anywhere in the world 408.643.6913

Customer Technical Support Center

Microsemi SoC Products Group staffs its Customer Technical Support Center with highly skilled engineers
who can help answer your hardware, software, and design questions about Microsemi SoC Products. The
Customer Technical Support Center spends a great deal of time creating application notes, answers to
common design cycle questions, documentation of known issues and various FAQs. So, before you contact
us, please visit our online resources. It is very likely we have already answered your questions.

Technical Support

For Microsemi Technical Support, visit http://www.microsemi.com/products/fpga-soc/design-support/fpga-
soc-support.

Website

You can browse a variety of technical and non-technical information on the Microsemi SoC Products Group
home page, at http://www.microsemi.com/soc/.

Contacting the Customer Technical Support Center

Highly skilled engineers staff the Technical Support Center. The Technical Support Center can be contacted
by email or through the Microsemi SoC Products Group website.

Email

You can communicate your technical questions to our email address and receive answers back by email,
fax, or phone. Also, if you have design problems, you can email your design files to receive assistance. We
constantly monitor the email account throughout the day. When sending your request to us, please be sure
to include your full name, company name, and your contact information for efficient processing of your
request.

The technical support email address is soc_tech@microsemi.com.

My Cases

Microsemi SoC Products Group customers may submit and track technical cases online by going to My
Cases.

CoreAHBLSRAM v2.2 Handbook 17
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Product Support

Outside the U.S.

Customers needing assistance outside the US time zones can either contact technical support via email
(soc_tech@microsemi.com) or contact a local sales office. Sales office listings can be found at
www.microsemi.com/soc/company/contact/default.aspx.

ITAR Technical Support

For technical support on RH and RT FPGAs that are regulated by International Traffic in Arms Regulations
(ITAR), contact us via soc_tech_itar@microsemi.com. Alternatively, within My Cases, select Yes in the ITAR
drop-down list. For a complete list of ITAR-regulated Microsemi FPGAs, visit the ITAR web page.

CoreAHBLSRAM v2.2 Handbook 18
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Microsemi.

Power Matters™

Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo,
CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

© 2016 Microsemi Corporation. All
rights reserved. Microsemi and the
Microsemi logo are trademarks of
Microsemi  Corporation. All  other
trademarks and service marks are the
property of their respective owners.

Microsemi Corporation (Nasdag: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense & security, aerospace and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world's standard for time; voice
processing devices; RF solutions; discrete components; Enterprise Storage and
Communication solutions, security technologies and scalable anti-tamper products; Ethernet
solutions; Power-over-Ethernet ICs and midspans; as well as custom design capabilities and
services. Microsemi is headquartered in Aliso Viejo, Calif., and has approximately 4,800
employees globally. Learn more at www.microsemi.com.

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
hereunder and any other products sold by Microsemi have been subject to limited testing and should not
be used in conjunction with mission-critical equipment or applications. Any performance specifications are
believed to be reliable but are not verified, and Buyer must conduct and complete all performance and
other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not
rely on any data and performance specifications or parameters provided by Microsemi. It is the Buyer's
responsibility to independently determine suitability of any products and to test and verify the same. The
information provided by Microsemi hereunder is provided “as is, where is” and with all faults, and the
entire risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly
or implicitly, to any party any patent rights, licenses, or any other IP rights, whether with regard to such
information itself or anything described by such information. Information provided in this document is
proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this
document or to any products and services at any time without notice.
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