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1 Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

1.1 Revision 10.0

Updated the document for Libero SoC v12.6.

1.2 Revision 9.0

The following is a summary of the changes made in this revision.

*  Updated the document for Libero SoC v12.5.
* Removed the references to Libero version numbers.

1.3 Revision 8.0

Merged SmartFusion2 related content and updated the document for Libero SoC v12.2 software release.

1.4 Revision 7.0

Updated the document for Libero v11.8 SP2 software release.

1.5 Revision 6.0

Updated the document for Libero v11.7 software release changes (SAR 76992).

1.6 Revision 5.0

Changed MDDR_CLK: DDR_FIC_CLK ratio to 1:1 and updated Figure 6 on page 13, Figure 12 on page
17, and Figure 13 on page 17 (SAR 73229).

1.7 Revision 4.0

Updated the document for Libero v11.6 software release changes (SAR 72065).

1.8 Revision 3.0

Updated the document for Libero SoC v11.5 (SAR 65209).

1.9 Revision 2.0

Updated the document for Libero SoC v11.4.

110 Revision 1.0

Initial release.
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2 Preface

2.1 Purpose

This demo guide describes the SmartFusion®2 SoC and IGLOO®2 FPGA devices. It provides
instructions on how to use the corresponding reference design.

2.2 Intended Audience

This demo guide is intended for:

+ FPGA designers
+  System-level designers

2.3 References

The following documents are referred in this demo guide:

*  UG0446: SmartFusion2 and IGLOO2 FPGA High Speed DDR Interfaces User Guide
«  UG0448: IGLOO2 FPGA High Performance Memory Subsystem User Guide

*  IGLOO2 System Builder User Guide

«  UG0478: IGLOOZ Evaluation Kit User Guide

*  CoreUART Handbook

For updates and additional information about the device information, visit
https.://www.microsemi.com/product-directory/fpga-soc/1638-fpgas
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3 Interfacing SmartFusion2 SOC and IGLOO2
FPGA with External LPDDR Memory through
MDDR Controller

3.1 Introduction

This demo shows that the High-Performance Memory Subsystem (HPMS) and the Microcontroller
Subsystem (MSS) Double Data Rate (DDR) controller accessing the external DDR Synchronous
Dynamic Random Access Memory (SDRAM) memories in the SmartFusion2 and IGLOO2 devices.

This demo design has two parts:
*  Using the simulation
*  Using the SmartFusion2 Security or IGLOO2 Evaluation Kit

In the demo design, the Advanced eXtensible Interface (AXI) master in the FPGA fabric accesses the
Low Power DDR (LPDDR) memory present in the SmartFusion2 Security and IGLOO2 Evaluation Kit
board, using the Microcontroller/Memory subsystem Double Data Rate (MDDR) controller. A utility,
IGL2_MDDR_Demo, and SF2_MDDR_Demo is provided with the demo deliverables. Using the utility,
you can drive the AXI master logic. The AXI master converts the commands from the utility to AXI
transactions for the MDDR controller to perform the read/write operations on the LPDDR memory.

3.2 Design Requirements

The following table lists the resources required to run the demo:

Table 1« Design Requirements

Requirement Version

Operating System 64 bit Windows 7 and 10
Hardware

SmartFusion2 Security or IGLOO2 Evaluation Kit: + IGLOO2: Rev C or later

+  FlashPro4 programmer * SmartFusion2: Rev E or later

* 12V adapter
+ USB Ato Mini-B cable

Software

FlashPro Express Note: Referto the readme. txt file provided in the
- ® - design files for the software versions used
Libero™ System-on-Chip (SoC) with this reference design

Host PC Drivers USB to UART drivers USB to UART drivers

Note: Libero SmartDesign and configuration screen shots shown in this guide are for illustration purpose only.
Open the Libero design to see the latest updates.

Microsemi Proprietary DG0534 Revision 10.0 3
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Prerequisites

Before you begin:

1.

Download and install Libero SoC (as indicated in the website for this design) on the host PC from the
following location.

https.://www.microsemi.com/product-directory/design-resources/1750-libero-soc

The latest versions of ModelSim, Synplify Pro, and FTDI drivers are included in the Libero SoC
installation package.

For IGLOO2 design files:

http://soc.microsemi.com/download/rsc/?f=m2gl_dg0534_df

For SmartFusion2 design files:

http://soc.microsemi.com/download/rsc/?f=m2s_dg0534_df

Demo Design

Design files include:

Demo_Utility includes:
Libero_project
Programming_Job
Source_files
readme.txt

The top-level structure of the design files are shown in Figure 1 for IGLOO2 and Figure 2 for
SmartFusion2. For more information, refer to the readme. txt file.

IGLOO2 Demo Design Files - Top-Level Structure

<download folder>

m2gl_dg0534_df

Demo Utility

Libero Project

Programming Job

Source files

readme. txt

SmartFusion2 Demo Design Files - Top-Level Structure

<download folder>

m2s_dg0534_df

Demo_Utility

Libero Project

Programming file

Source files

readme. txt

Microsemi Proprietary DG0534 Revision 10.0 4
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In the demo design, the AXI master implemented in the FPGA fabric accesses the LPDDR memory
present in the SmartFusion2 and IGLOO2 Security Evaluation Kit board using the MDDR controller. The
AXI master logic communicates to the MDDR controller via the CoreAXl interface and the DDR_FIC
interface. The read/write operations initiated by the IGL2_MDDR_Demo and SF2_MDDR_Demo utility
are sent to the UART_IF block using the UART protocol. AXI master receives the address and data from

the UART_IF block.

During a write operation, the UART_IF block sends the address and data to the AXI master logic. During
a read operation, the UART _IF block sends the address to the AXI master and stores the read data in

& Microsemi
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TPSRAM. When the read operation is complete, the read data is sent to the host PC via UART.

The MDDR demo design block diagram is shown in Figure 3 for IGLOO2 and Figure 4 for SmartFusion2.

Figure 3+ MDDR Demo Design Block Diagram - IGLOO2
MDDR
D
D AXI
Rl __ _ _|]|Transaction | __ _ _ .
LPDDR P Controller -
|
SDRAM H || DDR | eNvM
vy | | Controller
DDR_FIC|
1
APB Config L AHB Bus Matrix
Reg |
| FIC_O FIC_2
|
HPMS [
]
' v
| AHB
| .
| CoreConfigMaster CoreConfigP
|
C—— J
CoreAXI I vy
UART_IF_FSM |¢—» TPSRAM
AXI_Master [ ——————— P I
—— M COREUART UART_IF
FPGA FABRIC | -
|
[
|
| IGLOO2
T
UART | Communication
Legend; User GUI
<€ — ¥ UART Communication Protocol Interface
<« — —» Data and Control Path - UART_IF and AXI_Master
< — ¥ Data and Control Path — AXI_Master and LPDDR
Host PC

In this demo design, the following blocks are configured:

MDDR controller is configured for LPDDR memory available in the IGLOO2 Evaluation Kit board.
The LPDDR memory is a Micron® DRAM (Part Number: MT46H32M16LF).
DDR_FIC is configured for the AXI bus interface.

Microsemi Proprietary DG0534 Revision 10.0
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Both the AXI clock and LPDDR clock are configured for 160 MHz. IGLOO2 CoreUART IP has the
following configuration:

» Baud Rate: 115200

+ Data Bits: 8

+  Parity: None

TPSRAM IP has the following configuration:

*  Write port depth: 256

*  Write port width: 64

* Read port depth: 2048

* Read port width: 8

Note: In the demo design, all configuration blocks are the same, except CoreUART IP configuration for
IGLOO2.

Figure 4 »

LPDDR
SDRAM

MDDR Demo Design Block Diagram - SmartFusion2

UART Communication

=
|
MDDR s I
> 3 v
D AXI
B I L S 1 | | Transaction | APB LIJs;e'r-fGUI
P Controller - ntertace
u || bor ﬁ ' l_ t
> v Controller ! Cortex-M3 eNVM
-
| DDR_FIC | ¢ ¢ . Host PC
1
APB Config A AHB Bus Matrix
Re:
cl : FIC_0 FIC 2
| A
MSS I
1
T
|
: CoreConfigP
|
—
CoreAXI 7'y V '
DATAHANDLE_FSM UART_IF
' }
AXI_Master UART_IF_FSM |q 3| TPSRAM
FPGA Fabric
SmartFusion2

In this demo design, different blocks are configured as follows:

MDDR controller is configured for LPDDR memory available in the SmartFusion2 Security
Evaluation Kit board. The LPDDR memory is a Micron DRAM (Part Number: MT46H32M16LF)
DDR_FIC is configured for the AXI bus interface.

Both the AXI clock and LPDDR clock are configured for 160 MHz.

TPSRAM IP has the following configuration:

*  Write port depth: 256

*  Write port width: 64

* Read port depth: 2048

* Read port width: 8
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For more information on how to configure the DDR controller, refer to Appendix 2: Configuring MDDR
Controller, page 28.

Features
The SmartFusion2 and IGLOO2 MDDR demo design have the following features:

Single AXI read/write transactions

16-beat burst AXI read/write transactions

LPDDR memory model simulation using SmartDesign testbench

Design validation using the SmartFusion2 Security Evaluation Kit board and IGLOO2 Evaluation Kit
board that has the LPDDR memory

Initiation of the read/write transactions using IGL2 MDDR Demo utility for IGLOO2 and
SF2_MDDR_Demo utility for SmartFusion2

Microsemi Proprietary DG0534 Revision 10.0 7
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Description
The demo design consists of the following SmartDesign components:
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« MDDR_Demo_0: IGLOO2 SmartDesign handles the data transactions between the MDDR

controlle

rand LPDDR SDRAM.

+ MDDR_Demo_top_0: SmartFusion2 SmartDesign handles the data transactions between the
MDDR controller and LPDDR SDRAM.

+ UART_IF_O0: This SmartDesign handles the communication between the host PC and the

SmartFusion2 Security and IGLOO2 Evaluation Kit board.
Figure 5 shows the MDDR_Demo_0 and UART_IF_0 connections for IGLOO2 and Figure 6 shows the

MDDR_Demo_top_0 and UART_IF_0 connections for SmartFusion2.

Figure 5+ IGL2_MDDR_Demo SmartDesign
MDDR_Demo_top_0
DEVRST_N HAMS_DOR_FIC_SUBSY STEM_CLK|
@ read_start INIT_DONE| UART IF 0
—® write_start AXI_RBUSY B—q y—
— RLEN[3:0] AX| WBUSY p CLK READB—'
WLEN3:0] AMBA_MASTER_0_RLAST_M RESET_MN WRITE|
— ARA COR_int[31:0) AMBA_WMASTER_0_RVALID MO AXI_WBUSY T BT
AWADDR_int[31:0] RREADY AX|_RBUSY WRITE_ADDRESS[21:0
P WDATA _int_input[63:0] B RX READ_ADDRESS[31:0] B—
AMBA_MA STER 0_RDATA_MO[63:0] RREADY DATA_INPUT[63:0
MDDR_PLDSEH@ - RLAST WLEN[3:0] “@ENICR PALE
D L@ RVALD RLEN[3:0 '
BREADY !
DATA _OQUTRUT[G3:0]
: 450 :
i i
e— i
Figure 6+«  SF2_MDDR_Demo SmartDesign
|
UART_IF_0
Ly CLIK WRITE
i A2_WBUSY READER—
AX]_RBUSY start_read X
— RESET N DATA_INFITE2:0]
— FRESETH READ_ADDRESS[31:
FCLK WRITE_ADDRESS21:
RvALD RLEM[2:0]
BREADY WLB2:0] —
RREADY
& RLAST
WEN
WDE2:0]
M
—
4 17450
T 1
o
=
it
w
éI
Ed
MDDR_Demo_top_0
[(CEVEST N~ i DEVRST_N FIC_0_CLK
read start INIT_DONE] INIT_DOME.
write s tart AXWBUSY
WLEN[0] AX]_RBUSY
RLEM2:0] AMBA_MASTER 0_RLAST_MD
ARADDR. int[21:0] AMBA_MASTER 0_RVALID ND
— WDATA_int_inputf82-0] RREADY
AWADDR_int[21:0] BREADY B—
MSS _DDR_FIC_SUBSY STEW CLK|
AMBA_TVWASTER 0_RDATA_MD [B‘aﬂ]!——
MZ)DR_FNJGDX NODR PADS
MLLART_1_F!KE.“=D{
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MDDR_Demo_0 for IGLOO2

MDDR_Demo_0 consists of the MDDR_Demo_sb_0 subsystem generated using the system builder and
the AXI_IF_0 master logic. The AXI_IF_0 master logic is an RTL code that implements the AXI read and
write transactions. It receives the read/write operations, burst length (RLEN and WLEN), address, and
data as inputs. Based on inputs received, it communicates with the LPDDR memory through the MDDR
controller.

Figure 7 shows the MDDR_Demo_0 SmartDesign component for IGLOO2.
MDDR_Demo_0 SmartDesign Component - IGLOO2

MDDR_Demo_0
4B FAB RESET N POWER ON RESET N
DEVRST N DEVRST N AMBA_MASTER_0_RLAST W0
AVBA VASTER 0 RVALID_MD

HPVE
AVBA_MASTER_0_RDATA WD[63:0
VDDR PADSE@-=-======
HPVIS_DDR_FIC_SUBSYSTEM PANSE
HPVIS_ DDR_ FIC_ SUBSYSTEM CLK
HPVIS_DDR_FIC_SUBSYSTEM_LOCK

ANVBA MASTER 0 RLAST MO
ANBA_MASTER 0_RVALID_MO

ANBA MASTER _0_RDATA_IMO[63:0] |

MDDR_Demo_HPVIS_ 0 PNSEI@ 8 INT_DONE |
COMM BLK INT X
HPVS INT_NPF[15:0] X
INIT_ANSE]
INIT_DONE

FAB_CCC_PNSE
FAF_CCC GLO
FAB_CCC_LOCK

XX

.—|—.AMBA MASTER 0

@
o
m
AXI_IF_0
CLK AXI_WBUSY AX] WBUSY
— RESETn AXL RBUSY Al RBUSY
write_start BREADY BREADY
read sta read_start RREADY
[VWCETED] WLEN[3:0]
[ RLENSUTE RLEM[3:0]
[VWDATA int_input{6.3:0] - WDATA_int_input[63:0]
[_AWA intl 3707 - AWADDR_int[31:0]
LAFAI int[.3 707 - ARADDR.int[31:0]
&
34.22 MDDR Demo_top 0 for SmartFusion2

MDDR_Demo_top_0 consists of the MDDR_Demo_0 subsystem generated using the system builder
and the AXI_IF_0 master logic. The AXI_IF_0 master logic is an RTL code that implements the AXI read
and write transactions. It receives the read or write operations, burst length (RLEN and WLEN), address,
and data as inputs. Based on inputs received, it communicates with the LPDDR memory through the

MDDR controller.
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Figure 8 shows the MDDR_Demo_top_0 SmartDesign component for SmartFusion2.

MDDR_Demo_top_0 SmartDesign Component - SmartFusion2

MDDR_Demo_0
4 FAB_RESET_N FOWER_ON_RESET_NP X
CEVRST M b DEVRST N ANBA_MASTER_0_RLAST WD ANEA WASIER 0 FLAST D
ANBA_MASTER D_RVALID_MD p AVEA WASTER 0 RVALD IO |

DOR_READY P X

MSS_READY

ANEA_MASTER_0_RDATA_M[E3:0]

ANEA_SLAVE 0

NDDR._FADSH

MSS_DDR_FIC_SUBSYSTEM_ANSEL
MSS_DDR_FIC_SUBSYSTEM CLK

WMES_DDR_AIC SUBSYSTEM LOCK
MDDR_AXI S P
INT_ANSE1@
INIT_DOHE & HIT_DOHE
ACO0_ANSE® | 1 3 55 DOR FIC SUBSYSTE CLK
FIE_0_CLK p& FIC 0 CLE |
FC_o Lock BX
MVUART_1_PADSH @EINUIART 1 OS]
9
%
éI
e
& Cd

L CLK
p RESETn
write start write_start
resd start read start
o] WLENZ0]
RLENE0]
WOATA_int_input{63:0]
AWADDR_n{310]
ARADDR_Jnt31:0]

ARADDR int[31:0]

UART_IF_0

For IGLOO2, the UART_IF_0 SmartDesign component handles the UART communication between the
host PC demo utility and the AXI master logic. The COREUART_0 IP receives the UART signals from the
host PC user interface. The UART_IF_FSM_0 is a wrapper for COREUART _0, collects the data from
COREUART_O IP, and converts data to the relevant AXI_IF_0 master signals.

For a single write operation, the UART_IF_FSM_0 wrapper receives the address and data from the
demo utility. For a burst write operation, the address and data are received from the demo utility, and the
subsequent incremental data are provided by the UART_IF_FSM_0 wrapper.

For a burst read operation, UART_IF_FSM_0 collects the address from the demo utility and sends that to
the AXI_IF_0 master logic. It then receives the read data from the AXI_IF_0 master logic and stores it in
the TPSRAM_O0. After completion of the read burst transactions, the UART_IF_FSM_0 wrapper fetches

the stored data from the TPSRAM_0 and sends it to the COREUART IP.

For SmartFusion2, the UART_IF_0 SmartDesign component handles the UART communication
between the host PC demo utility and the AXI Master logic. The MMUART _1 block present in the MSS
receives the UART signals from the host PC user interface, the ARM Cortex-M3 processor sends this
user data to the DATAHANDLE_FSM block present in the FPGA fabric using the FIC_0 advanced
peripheral bus (APB) slave interface. DATAHANDLE_FSM is an APB slave wrapper, which sends the
received data to the UART_IF_FSM_0 block.

For a single write operation, the UART_IF_FSM_0 wrapper receives the address and data from the
demo utility. For a burst write operation, the address and data are received from the demo utility, and the
subsequent incremental data are provided by the UART_IF_FSM_0 wrapper.

For a burst read operation, UART_IF_FSM_0 collects the address from the demo utility and sends that to
the AXI_IF_O master logic. It then receives the read data from the AXI_IF_0 master logic and stores it in
the TPSRAM_0. After completion of the read burst transactions, the Cortex-M3 processor reads the
TPSRAM_O buffer through DATAHANDLE_FSM (APB wrapper) block. The received data is sent to the
host PC using the MMUART _1 block.

Microsemi Proprietary DG0534 Revision 10.0 10
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The UART_IF_0 SmartDesign component is shown in Figure 9 for IGLOO2 and Figure 10 for
SmartFusion2.

Figure 9+ UART_IF_0 SmartDesign Component - IGLOO2

COREUART_0
4 PpBMs OVERFLOW P X
CLK PARMY_ERR[P X
Lpcsn RXRDY'
L ODD_N_EVEN T BTX]
OEN TXRDY
L PARTY_EN FRAMING_ERRP X
RESET N: RESET_N DATA_OUTI7:0]—
RX
I WEN
[EJB BAUD_VAL[120] UART_IF_FSM_0
DATA_IN[7:0] L cLK WEN
Fw RESET N OEN
TX_RDY WRITE
L Rx_ADY READ READ
AX[WBUSY RAM_WEN
—— AXIRBUSY RAN_REN =
RVALD DATA_OUT[7:0]
RLAST WRITE_ADDRESS[31:0] —— B TWRITE_ADTRESSIITO] |
BREADY READ_ACDRESS[31 0] p——{B RFAN ATDRECSIST 0] |
RREADY DATA_INPUT[63:0]
DATA_IN[7:0] RAM_WADDR[7:0]
DATA_OUTPUT[E3:0] RAN_WD[E3.0]
P RAN_RD[7:0) RAM_RADDRI10:0]
EN[3
RLEN3:0] p RLEN:0T ]
FE

Figure 10 + UART_IF_0 SmartDesign Component - SmartFusion2

BIF 1&
I TKa
l UART_IF_FSM_0
pCLK WRITE
——#P RESET_N READ
TPSRAM_0 AXL_WBUSY start_read start read
— i WEN RD[31:0] AX|_RBUSY WRIME_ADDRESS[31:0] VVRME ADDRESS[31.0
DATAHANDLE_FSM_0 REN L L@ rvaLD READ_ADDRESS[31:0] READ ADDRESSIZT.0
—p WCLK RLAST DATA_INPUTIE3:0] DATA INPUT[63:0]
PCLK ram_ren RCLK BREADY RAN_WADDR[7:0] —
PRESETH start_axi D[63:0] — RREADY WLEN[3:0] VVLENI3:0
ram_rdata[31:0] ram_raddr{g0] —| | |— WADDR[T:0] — start RLEN[3:0] ERLEN 3.0
user_option[7:0] RADDR[E:0] user_option[7:0]
user_address[31:0] — user_address[31:0]
user_data1[31:0] — user_data1[31:0]
user_data2[31:0] P user_data2[31:0]
VD601 &

3.5 Running Simulation

The demo design can be simulated using SmartDesign testbench and the LPDDR memory model
(MT46H32M16LF with 512 Mb density).

The simulation run the following operations:

»  Single AXI write and read operation
+  16-beat AXI burst write and read operation

The AXI_LPDDR_Simulation SmartDesign testbench is shown in Figure 11 for IGLOO2 and Figure 12
for SmartFusion2. The AXI_testbench provides the read/write operations, burst length, address, and
data to the MDDR_Demo_0 SmartDesign component for IGLOO2 and the MDDR_Demo_top_0
SmartDesign component for SmartFusion2.

Microsemi Proprietary DG0534 Revision 10.0 11



Interfacing SmartFusion2 SOC and IGLOO2 FPGA with External LPDDR Memory

through MDDR Controller

Figure 11 « AXI_LPDDR_Simulation SmartDesign Testbench - IGLOO2
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Figure 12 + AXI_LPDDR_Simulation SmartDesign Testbench - SmartFusion2
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To run the simulation, ensure that the following files are present in the Libero SoC project:

* dram.v
* dram parameters.vh
* AXI testbench.v

The default location of the files are:
+ IGLOO2:
<Download folder>\m2gl dg0534 df\Libero Project\stimulus
*  SmartFusion2:
<Download folder>\m2s dg0534 df\Libero Project\stimulus

Simulation Setup

The following are the steps to set up the Simulation set up configuration:

3.5.1

1. Launch the Libero SoC software.
2. Browsethem2gl dg0534 df\Libero Project for IGLOO or

m2s_dg0534 df\Libero_ Project for the SmartFusion2 project provided in the design file.

3. Goto Project_> Project Settings > Simulation options.
4. Ensure that the DO file tab has the configuration, as shown in Figure 13.

Figure 13 « DO File Settings
(® Project settings =
Device selection [¥] Use automatic DO file Save
Device settings =2
Design flow Simaton runtme: e
Analysis operating conditions PN Y
4 Simulation options
DO file Top level instance name:  <top>_0
Waveforms [] Generate vCD file
Vsim commands
Timescale VCD file name: power.ved
4 Simulation libraries
16L002 User defined DO file: [
COREAHBLITE_LIB
DO command parameters:
5. Ensure that the Waveforms tab has the configuration, as shown in Figure 14.
Figure 14 « Waveforms Settings
(® Project settings =RAcE X |
Device selection Include DO fle
Device settings EE
Design flow ()

Analysis operating conditions

Restore Defaults

4 Simulation options

Display waveforms mrl[mp _level AXI_LFDDR _Simulation |
DO file

)

Log all signals in the design

Waveforms

Vsim commands
Timescale

4 Simulation libraries
1GLO02
COREAHBLITE_LIB

6. Go to the Design Flow tab.

7. Right-click Simulate under Verify Pre-Synthesized Design and select Organize Input Files >

Organize Stimulus Files..., as shown in Figure 15.
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Figure 15 » Invoking Organize Stimulus Files Window
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| Design Flow Design Hierarchy I—mm—]—eumug—r'ﬁles |

Tool il
4 |} Create Design
&5 Systern Builder
B3 Create SmartDesign
Create HDL
A Create SmartDesign Testbench =
Create HDL Testbench
- 4 p \Verify Pre-Synthesized Design
_| |. Slmulatlje Run ]
4 ¥ Create Constraints
B .,E /O Constraints Clean and Run All
constraintiio Open Interactively
4 (b Timing Censtrair Clean
8 synthesis\IGL
ja Floorplan Constr Organize Input Files  » Organize Source Files...
L 4 F» Implement Design Imnport Files... Organize Stimulus Files...
v 5 Synthesize
4 b Verify Post-Synt View Report
. Simulate
Edit Profile...
v % Compile it Profile
1 i~ L rl Ik Help

8. Ensure that the Organize Stimulus Files window has the configuration, as shown in Figure 16 for

IGLOO2 and Figure 17 for SmartFusion2.
Figure 16 » Organize Stimulus Files Window - IGLOO2

i Organize Stimulus files of IGL2 MDDR_Demo for Simulate tool

L8 [

Click to select a Stimulus file in the project, and use the Add button to pass the file to the tool.
Use the Remove button to remove Stimulus files.
Use the Up/Down arrow buttons to specify the order of the Stimulus files when they're passed to the tool.

Use list of files organized by
() Libero (default list)

@ User
Stimulus files in the project Origin Il Associated Stimulus files Origin
1 écoreparameters.v éSmar‘tDesign 1 AXI_LPDDR_Simulation.wv
2 axi_masterv SmartDesign B 2 AXI testbench.w
3 axi_slavew SmartDesign | 3 RESET_GEM.w
4 coreparameters.v User
5 coreparameters.v User
4= Remove
6 coreparameters.v User
7 coreparameters.v User
+. AADDD M o

AXI_LPDDR_Simulation
User

AXI_LPDDR_Simulation

[ oK ] [ Cancel
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Figure 17 »+ Organize Stimulus Files Window SmartFusion2
['23 Organize Stimulus files of ST2 MDDR_Dem Tor Simulate tool IR R — )

Click to select a Stimulus file in the project, and use the Add button to pass the file to the tool.
Use the Remove button to remove Stimulus files.
Use the Up/Down arrow buttons to specify the order of the Stimulus files when they're passed to the tool.

Use list of files organized by
() Libero (default list)

@ User

Stimulus files in the project Origin Il Associated Stimulus files Origin
1  axi_masterv MDDR_Demo 1 AXI testbench.w User
2 axi_slavew MDDR_Demo E B 2 AXI_LPDDR_Simulation.w AXI_LPDDR_Simulation
3 coreparameters.v SmartDesign i 3 RESET_GEM.w AXI_LPDDR_Simulation
4 axi_masterv SmartDesign
5 axi_slavew SmartDesign

4= Remove

6 coreparameters.v MDDR_Demo
7 bfm_ahbtoapb.v MDDR_Demo
@ Inf, I KADOD M o

Coc ) (o
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3.5.2 Running the Simulation
The following steps describe how to run the simulation:

1. Right-click Simulate under Verify Pre-Synthesized Design.
2. Click Open Interactively.
3. The simulation run time is 900 ps, as shown in Figure 13.

Figure 18 shows the transcript window of the simulation.
Figure 18 » Transcript Window

™ ModelSim Microsemi 103c e —— —— D~ A ——

File Edit View Compile Simulste Add Transcript Tgols Layout Bookmarks Window Help
e B W || @8 B[ 00 BRI RS |

ColumnLayout | ] ‘

'Hg«wgy;@. 5earch:|_7ﬂ§§;gg§g;p‘ ITH I |

1 -
# At Time 884157720 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivers:RERD: BAnk = 0, Row = 0000, Col = 042, Data = 5678
# At Time 884160845 ps AXT_LPDDR Simulation.dram 0.DQ_DQS Driwvers:READ: BAnk 0000, Col 043, Data = 1234
# At Time 884163970 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk 0000, Col 044, Data = 003&
# Debug: At Time 884163970 ps AXI_LPDDR_Sirulation.dram 0.Centrol Legic:RERD Cel = 048
# At Time 884167095 ps AXT_LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk 0000, Col = 045, Data = 0000
# At Time 884170220 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk = 0000, Col = 04&, Data = 5678
# At Time 884173345 pa RXI_LPDDR_Simulation.dram 0.DQ_DQS_Drivers:READ: BAnk 0000, Col 047, Data = 1234
# AL Time 884176470 ps AXI_LPDDR Simulation.dram 0.DQ DQS Drivers:READ: BAnk 0000, Col 048, Data = 0037
# At Time 884179595 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk 0000, Col 049, Data = 0000
# At Time 884182720 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwers:READ: BAnk 0000, Col 04a, Data = 5678
# At Time 884185845 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk 0000, Col 04k, Data = 1234
# At Time 884188970 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivera:READ: BAnk 0000, Col = O4c, Data = 0038
# Debug: At Time 884188970 ps AXI LPDDR Simulation.dram 0.Control Logic:READ: Cel = 050
# At Time 884192095 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwvers:READ: BAnk 0000, Col = 04d, Data = 0000
# At Time 884195220 pa RXI_LPDDR_Simulation.dram 0.DQ_DQS_Drivers:READ: BAnk 0000, Col 04e, Data = 5678
# AL Time 884198345 ps AXI_LPDDR Simulation.dram 0.DQ DQS Drivers:READ: BAnk 0000, Col 04£, Data = 1234
# At Time 884201470 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwers:READ: BAnk 0000, Col = 050, Data = 0039
# At Time 884204595 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwers:READ: BAnk 0000, Col 051, Data = 0000
# At Time 884207720 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk 0000, Col = 052, Data = 5678
# At Time 884210845 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivera:READ: BAnk 0000, Col = 053, Data = 1234
# At Time 884213970 ps AXT_LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk 0000, Col = 054, Data = 003a
# Debug: At Time 884213970 ps AXI_LPDDR_Simulation.dram 0.Control Logic:READ: Cel = 058
# At Time 884217095 pa RXI_LPDDR_Simulation.dram 0.DQ_DQS_Drivers:READ: BAnk 0000, Col = 055, Data = 0000
# AL Time 884220220 ps AXI LPFDDR Simulation.dram 0.DQ DQS Drivers:READ: BAnk = 0000, Col = = 5678
# At Tims 884223345 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwvers:READ: BAnk 0000, Col = 1234
# At Time 884226470 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwers:READ: BAnk 0000, Col = 003b
# At Time 884229595 ps AXI_LPDDR_Simulation.dram 0.DQ DQS Driwvers:READ: BAnk 0000, Col = 0000
# AC Time 884232720 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivera:READ: BAnk 0000, Col = 5878
# At Time 884235845 ps AXT _LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk 0000, Col = 1234
# At Time 884238970 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwvers:READ: BAnk 0000, Col = 05c, Deta = 003c
# Debug: At Time 884238970 ps AXI_LPDDR_Simulation.dram 0.Control_Logic:RERD: Cel = 060

# AL Time 884242095 ps AXI LPFDDR Simulation.dram 0.DQ DQS Drivers:READ: BAnk 0000, Col Data = 0000
# At Tims 884245220 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwers:READ: BAnk 0000, Col Data = 5678
# At Time 884248345 ps AXT_LPDDR Simulation.dram 0.DQ_DQS Driwers:READ: BAnk 0000, Col Data = 1234
# At Time 884251470 ps AXI_LPDDR_Simulation.dram 0.DQ DQS Driwvers:READ: BAnk 0000, Col = Data = 003d
# AC Time 884254595 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivera:READ: BAnk = 0000, Col = Data = 0000
# At Time 884257720 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwers:READ: BAnk 0000, Col Data = 5678
# At Tims 884260845 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwvers:READ: BAnk 0000, Col Data = 1234
# At Time 884263970 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwvers:READ: BAnk 0000, Col Data = 003e
# Debug: At Time 884263970 ps AXI_LPDDR_Sirulation.dram 0.Control LogiciREAD Col = 068

# At Time 884267095 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwvera:READ: BAnk 0000, Col = 065, Data = 0000
# At Time 884270220 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk 0000, Col = 066, Data = 5678
# At Time 884273345 ps AXI_LPDDR Simulation.dram 0.DQ DQS_Driwvers:READ: BAnk = 0000, Col = Data = 1234
# At Time 884276470 pa RXI_LPDDR_Simulation.dram 0.DQ_DQS_Drivers:READ: BAnk 0000, Col Data = 003f
# AL Time 884279595 ps AXI LPDLDR Simulation.dram 0.DQ DQS Drivers:READ: BAnk 0000, Col Data = 0000
# At Tims 884282720 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwvers:READ: BAnk 0000, Col Data = 5678
# At Time 884285845 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwers:READ: BAnk 0000, Col Data = 1234
# At Time 884288970 ps AXI_LPDDR_Simulation.dram 0.DQ DQS Driwvers:READ: BAnk 0000, Col Data = 0040
# AC Time 884292095 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Driwvera:READ: BAnk 0000, Col Data = 0000
# At Time 884295220 ps AXT_LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk 0000, Col Data = 5678
# At Time 884298345 ps AXI_LPDDR Simulation.dram 0.DQ_DQS Drivers:READ: BAnk a, = 0000, Col Data = 1234
# Debu At Time 884426470 pas AXT_LPDDR_Simulation.dram 0.Control_Logic:PRE: RZDDR[10] = 0, BRAnk = 00

# Debug: At Time 884470220 pa AXI LPDDR Simulaticn.dram 0.Control Logic:AUICREFRESH: Ruto Refresh

# BXI_LPDDR Simulation.dram 0.FPower_down chk: at Time 886220220 ps Entering Power-Down Mode
Vs 25 ]
1 Transcript | Wave J‘.Db]EdE lﬁ Processes Jmubfary JH Memory List J J
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Figure 19 shows the single AXI write and AXI read operation.

Figure 19 « Single Write and Read Operation
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Figure 20 shows the 16-beat AXI burst write and read operation.

Figure 20 » 16-Beat AXI Burst Write and Read
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3.6 Setting Up the Hardware Demo
The following steps describe how to set up the hardware demo:

1. Connect the jumpers on the SmartFusion Security and IGLOO2 Evaluation Kit, as shown in Table 2,
page 18.

Table 2 « SmartFusion2 Security and IGLOO2 FPGA Evaluation Kit Jumper Settings

Jumper Pin (From) Pin (To) Comments
J22 1 2 Default
J23 1 2 Default
J24 1 2 Default

J8 1 2 Default
J3 1 2 Default

CAUTION: Ensure that the power supply switch SW7 is switched OFF while connecting the jumpers.

2. Connect the Power supply to the J6 connector, switch ON the power supply switch, SW7.

3. Connect the FlashPro4 programmer to the J5 connector of the SmartFusion2 Security and IGLOO2
Evaluation Kit board.

4. Connect the Host PC USB port to the SmartFusion2 Security and IGLOO2 Evaluation Kit board J18
USB connector using the USB mini-B cable.

Figure 21 shows the board setup for running the SmartFusion2 and IGLOO2 MDDR demo on the
SmartFusion2 Security and IGLOO2 Evaluation Kit.

Figure 21 + IGLOO2 Evaluation Kit Board
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Ensure that the USB to UART bridge drivers are automatically detected. This can be verified in the
Device Manager of the host PC. The FTDI USB to UART converter enumerates four COM ports.
For USB 2.0, note down the USB Serial Converter D COM port number to use it in the GUI. The
following figures show the USB 2.0 Serial port properties. For IGLOO2, COM10 is connected to USB
Serial Converter D, as shown in Figure 23. For SmartFusion2, COM?7 is connected to USB Serial
Converter D, as shown in Figure 24. For more information about how to find the correct COM Port
number in USB 3.0, refer to Appendix 3: Finding Correct COM Port Number when Using USB 3.0,
page 36.

Microsemi Proprietary DG0534 Revision 10.0 19



Interfacing SmartFusion2 SOC and IGLOO2 FPGA with External LPDDR Memory
through MDDR Controller

Figure 23 + USB Serial 2.0 Port Properties - IGLOO2
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B Mice and other pointing devices
‘A Monitors

1’:? Network adapters

Ports (COM & LPT)

5 USB Serial Port (COM10) |
USB Serial Port (COMT)
Y3 USE Serial Port (COMS)

7' USB Serial Port (COM3)
Processors

[ B Universal Serial Bus controllers

USB Serial Port (COM10) Properties

===

General | Port Seitingsl Driver | Detail5|

USE Serial Port (COM10)

=
Device type: Ports (COM & LPT)
Manufacturer: FTDI
I Location: on USB Seral Converter D I

Device status

This device is working propery.

I

OK

J [ Concel |

——

[

Figure 24

USB Serial 2.0 Port Properties - SmartFusion2

= Device Manager

|1

=88] =

File Action View Help

&= | T E HE & B xS

~
USE Serial Port (COM7) Properties

a = wiBd-kumarj
-8 Computer
|.>-u Disk drives
|.>--‘_;','I Display adapters
> -c4} DVD/CD-ROM drives
l:% Human Interface Devices
g IDE ATA/ATAPI controllers
&¥ Junge
2= Keyboards
8 Mice and other pointing devices
A Monitors
¥ Network adapters
Y3 Ports (COM & LPT)
f? Communications Port (COM1)
3" USB Serial Port (COM4)
3" USB Serial Port (COMS)
YZ' USB Serial Port (COMS)
- 757 USB Serial Port (COMT) |
L} Processors
% Sound, video and game controllers

T T T T T T T T

1M System devices

i Universal Serial Bus controllers

b
b
b
b

General | Port Settings | Driver | Details |

USE Serial Port {COMT)

Device type: Ports (COM & LPT)

Manufacturer: FTDI

Location: I on USB Serial Converter D I
Device status

[This device is working propery.

OK

| [ Cancel
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As shown in Figure 23 and Figure 24 the port properties of COM10 and COM7 show that it is connected
to USB Serial Converter D. Hence, COM10 and COM?7 is selected in this example. The COM port
number is system specific.

6. If the USB to UART bridge drivers are not installed, download and install the drivers from
www.microsemi.com/soc/documents/CDM_2.08.24_WHQL_ Certified.zip.

3.7 Setting Up the Device

Program the SmartFusion2 Security and IGLOO2 Evaluation Kit board with the job file provided as part of
the design files using FlashPro Express software, refer to Appendix 1: Programming the Device Using
FlashPro Express, page 25.

3.8 Running the Hardware Demo

The SmartFusion2 and IGLOO2 MDDR demo come with a utility, IGL2 MDDR Demo for IGLOO2 and
SF2_MDDR_Demo for SmartFusion2, that runs on the host PC to communicate with the SmartFusion2
Security and IGLOO2 Evaluation Kit. The UART protocol is used as the underlying communication
protocol between the host PC and the SmartFusion2 Security and IGLOO2 Evaluation Kit.

The initial screen of the IGL2 MDDR_Demo utility is shown in Figure 25.

Figure 25 + MDDR_Demo Utility SmartFusion2 and IGLOO2

 Accessing LPDDR SDRAM - X

Serial Port Configuration LPDDR Burst Read
COM Port  |COM35 w SLNo  Address Data ~
»

Data Transfer Type
® Single (8 - byte)
() Burst (2048 - byte)

LPDDR SDRAM
Address 00000000 =

Data 0123456783ABCDEF |§ C v
Wit Read Ext SmaRTFUSION'2  16Lo0

Connected : FlashPro5 Port (COMBE3) - 115200

The SF2_MDDR_Demo utility and IGL2_MDDR_Demo utility consists of the following sections:

+  Serial Port Configuration: Displays the serial port. Baud rate is fixed at 115200

+ Data Transfer Type: Single or Burst

+ LPDDR SDRAM: Provides Address and Data

+ LPDDR Burst Read: Displays the Burst Read Values for the corresponding address
*  C: Clears the existing data

3.9 Steps to Run GUI

The following steps describe how to run the IGLOO2 GUI:

1. Launch the utility. The default location is:
+ IGLOO2:
<download folder>\\m2gl dg0534 df\Demo Utility\IGLZ MDDR Demo.exe
*  SmartFusion2:
<download folder>\\m2s dg0534 df\Demo Utility\SF2 LPDDR.exe.
2. Select the appropriate COM port from the drop down menu. It is COM 10 for IGLOO2 and COM 7 for
SmartFusion2.
3. Click Connect. The connection status along with the COM Port and Baud rate is shown in the left
bottom corner of the screen.

The connection status of the utility is shown in Figure 26.

Microsemi Proprietary DG0534 Revision 10.0 21


http://www.microsemi.com/soc/documents/CDM_2.08.24_WHQL_Certified.zip

Interfacing SmartFusion2 SOC and IGLOO2 FPGA with External LPDDR Memory

through MDDR Controller

Figure 26

3.10

& Microsemi

a AS\MicrocHip company

MDDR_Demo- Connection Status SmartFusion2 and IGLOO2

= Accessing LPDDR SDRAM
Serial Port Configuration

COM Port | COMS5 bt

Data Transfer Type
@ Single (8 - byte)
() Burst (2048 - byte)

LPDDR SDRAM

Address 00000000 =
Data 0123456783ABCDEF | | C

e

LPDDR Burst Read

SlNo  Address Data 2

» Il

Read Ext SmarTFusioN'2 1GLoo

Eonnected : FlashPro5 Port ECOMSE = 115200'

Performing a Single Data Transfer

For a single write or read operation, the AXI master logic is configured to transfer a burst length of 1 (that
is, 8 bytes). For a write operation, the utility sends a 32-bit address and 64-bit (8 bytes) data. The data is
then written to the LPDDR SDRAM. For a read operation, the utility sends a 32-bit address and receives
64-bit data from LPDDR and is displayed in the utility.

The following steps describe how to perform a single data transfer:

1.
2.

3.
4.

Select Single (8-bytes) as Data Transfer Type.

A 64-bit aligned address is required in the address field. Enter a 32-bit HEX Address in the range
0x00000000 - 0x03FFFFF8. When a non 64-bit aligned address is provided, the GUI converts it to a
64-bit aligned address and performs the write/read. Refer to Appendix 4: Performing Write/Read
Operation when Non 64-bit Aligned Address is Provided, page 38 to perform write/read when non
64-bit aligned address is provided.

In the Data field, enter 64-bit data in HEX format.
Click Write. The entered data is written to the LPDDR memory.

The Address and Data values entered for a Single Write operation is shown in Figure 27.

Figure 27 « Single Write Operation - SmartFusion2 and IGLOO2

5.
6.

= Accessing LPDDR SDRAM
Serial Port Configuration

COM Port | COMS5 bt

Data Transfer Type
@ Single (8 - byte)
() Burst (2048 - byte)

LPDDR SDRAM

Address |DDDDDDDD | =
Data ID‘IZMSETEEABCDEF IC

LPDDR Burst Read

SlNo  Address Data 2

» Il

Disconnect Write

Write operation completed

Read Ext SmarTFusioN'2 1GLoo

To verify the write operation, perform a read operation to the same address where the data is written.
Press C to clear the data present in the Data field, as shown in Figure 28.
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Clear Data Field - SmartFusion2 and IGLOO2

2 Accessing LPDDR SDRAM - *
Serial Port Configuration LPDDR Burst Read
COM Port  |COM35 b SLNo  Address Data ~
»

Data Transfer Type
@ Single (8 - byte)
() Burst (2048 - byte)

LPDDR SDRAM

Address 00000028 =

I[kﬁl icl v

Disconnect Write: Read Exit Sm ﬁ\RTFUSlON' 2 16Loo0

Write operation completed

7. Click Read to read the data from the LPDDR SDRAM, as shown in Figure 29.

Figure 29 « Single Read Operation - SmartFusion2 and IGLOO2

3.1

2 Accessing LPDDR SDRAM - *
Serial Port Configuration LPDDR Burst Read
COM Port  |COM35 b SLNo  Address Data ~
»

Data Transfer Type
@ Single (8 - byte)
() Burst (2048 - byte)

LPDDR SDRAM

Address | 00000000 C

Data 0123456739ABCDEF |jC W
Disconnect Write: Read Exit Sm ﬁ\RTFUSlON' 2 16Loo0

Read operation completed

8. Compare the read and write data. The write and read data being the same establishes that the write
and read operations to the LPDDR SDRAM were successful.

Performing Burst Data Transfer

For a burst write or read operation, the AXI master logic is configured to transfer a burst length of 16 (that
is, 128 bytes). In this demo, 16 transfers of 16-beat burst operations are implemented (16 transfers x 16-
beat burst data = 2048 bytes data). For a write operation, the utility sends a 32-bit initial address and 64-
bit (8 bytes) initial data. After the initial write operation, incremental data is written. For a read operation,
the utility sends a 32-bit address and receives 2048 bytes of data from the LPDDR SDRAM, and the data
is displayed in the utility.

The following steps describe how to perform a burst data transfer:

1. Select Burst (2048-bytes) as Data Transfer Type.

2. A64-bit aligned address is required in the address field. Enter a 32-bit HEX Address in the range
0x00000000 - 0x03FFF7F8. When a non 64-bit aligned address is provided, the GUI converts it into
a 64-bit aligned address and performs the write/read operation. Refer to Appendix 4: Performing
Write/Read Operation when Non 64-bit Aligned Address is Provided, page 38 to perform write/read
when non 64-bit aligned address is provided.

3. Inthe Data field, enter 64-bit data in HEX format.

4. Click Write. The entered data is written to the Address location specified in the Address field and

then the data is incremented by 1 and written to the next address location. This is repeated 256
times to write all the 2048 bytes of data.
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The Address and Data values entered for a Burst Write operation is shown in Figure 30.

Figure 30 » Burst Write Operation - SmartFusion2 and IGLOO2

2 Accessing LPDDR SDRAM - *
Serial Port Configuration LPDDR Burst Read
COM Port  |COM35 b SLNo  Address Data ~

» Il

Data Transfer Type
O Single (8 - byte)
(®) Burst (2048 - byte)

LPDDR SDRAM

Address | 00000000 | C

Data 0123456739ABCDEF |JC W
Disconnect Write Read Exit S MAR TFusion' 2 IGLOO

Write operation completed

5. To verify the write operation, perform a read operation to the same address where the data is written.
6. Click Read. All the 2048 bytes of data written to the LPDDR is read, and the read data is displayed
on the LPDDR Burst Read panel.

The burst read data is shown in Figure 31.

Figure 31 « Burst Read Operation - SmartFusion2 and IGLOO2

2 Accessing LPDDR SDRAM - *
Serial Port Configuration LPDDR Burst Read
COM Port | COME5 w SLNo Address Data ~
» 00000000 012345678SABCDEF
Data Transfer Type 2 00000008 0123456739ABCDF0
O Single (2 - byte) 3 00000010 0123456783ABCDF1
@ Burst (2048 - byte) 4 00000018 0123456783ABCDF2
5 00000020 0123456733ABCDF3
LPDDR SDRAM
6 00000028 0123456733ABCDF4
Address | 00000000 c 7 00000030 0123456733ABCDF5
oua  [o235s789R8CDEE | [ 8 00000038 0123456733ABCDFG .
Disconnect Write Exit SM.{)RTFUS'ON' 2 IGLOO
Read operation completed

7. Click Exit to exit the utility.
3.12 Conclusion

This demo shows how to perform read/write operations to LPDDR SDRAM using the SmartFusion2 and
IGLOO2 MDDR controller. Options are provided to simulate the design using a SmartDesign testbench
and validate the design on the SmartFusion2 Security and IGLOO2 Evaluation Kit using a GUI interface.
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4 Appendix 1: Programming the Device Using
FlashPro Express

This section describes how to program the SmartFusion2 and IGLOO2 devices with the programming job
file using FlashPro Express.

To program the device, perform the following steps:

1.

Ensure that the jumper settings on the board are the same as those listed in Table 2, page 18.

Note: The power supply switch must be switched off while making the jumper connections.

2
3.
4.
5

Connect the power supply cable to the J6 connector on the board.

Power ON the power supply switch SW7.

On the host PC, launch the FlashPro Express software.

Click New or select New Job Project from FlashPro Express Job from Project menu to create a
new job project, as shown in the following figure.

Figure 32 + FlashPro Express Job Project

Open...

Job Projects E
== Open Job Project TG

Recent Projects

E FlashPro Express E FlashPro Express
Project Edit View Programmer Help Project | Edit View Programmer Help
7'\ New Job Project from FlashPro Express Job Ctrl+N h

X Close Job Project

Ml SaveJob Project Ctrl+Shift+ A
Set Log File
or Export Log File
Preferences...
Execute Script Ctrl+U

Export Script File...
Recent Projects »

Exit Ctrl+Q

Enter the following in the New Job Project from FlashPro Express Job dialog box:
Programming job file: Click Browse, and navigate to the location where the .job file is located and
select the file.

* <download folder>\m2gl dg0534 df\Programming Job

*+ <download folder>\m2s dg0534 df\Programming Job

FlashPro Express job project name: Click Browse and navigate to the location where you want to
save the project.
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Figure 33 » New Job Project from FlashPro Express Job
E " i o e

IProgramming job file: I

l:u_DF \Libero_Project_DG0534_IGL2_MDDR_Demo_DF'Libero_Project\designer\top\export'top.job Browse. ..

FlashPro Express job project name:
@ w
IFIashPro Express job project location: I

IC :\Wsers\153165430 ObjectsYgloo2Yigloo2 _varified_design\DG0534_IGL2_MDDR_Demo_DF\test Browse. ..

Help oK | Cancel ]

7. Click OK. The required programming file is selected and ready to be programmed in the device.

8. The FlashPro Express window appears as shown in the following figure. Confirm that a programmer
number appears in the Programmer field. If it does not, confirm the board connections and click
Refresh/Rescan Programmers.

Figure 34 » Programming the Device

Project Edit View Programmer Help
Refresh/Rescan Programmers
‘IB M2GLO10TS %
Programmer
| <3 TDO TDI <2
J © [ Jo35FLD IDLE IDLE
PROGRAM -

9. Click RUN. When the device is programmed successfully, a RUN PASSED status is displayed as
shown in the following figure.
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Figure 35 » FlashPro Express—RUN PASSED
Project Edit View Programmer Help

Refresh/Rescan Programmers |

@ m2cl010Ts @&
Programmer

o > RPN AN

-

PROGRAM -]
.y 1PROGRAMMER(S)PASSED

Log 8 x
[E]Messages €@ Errors & Warnings @ Info

device 'M2GLO10TS' : EXPORT DSN[128] = cllfd4aB865cd498c2bbab67c29e47£04eb ﬂ
device 'M2GLO10TS' :

lprogrammer 'E2003SFJLD'
programmer 'E2003SFJLD!'

pbrogrammer 'E2003SFJLD' : device 'M2GLOLlOTS' : Finished: Wed Sep 16 20:09:58 2020 (Elapsed time
00:00:27)

lprogrammer 'E2003SFJLD' : device 'M2GLOLOTS' : Executing action PROGRAM PASSED.

programmer 'E20035FJLD' : Chain programming PASSED.

Chain Programming Finished: Wed Sep 16 20:09:58 2020 (Elapsed time 00:00:27) -

10. Close FlashPro Express or in the Project tab, click Exit.
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5 Appendix 2: Configuring MDDR Controller

This section describes how to configure the MDDR controller registers using Libero SoC. The
configuration options for MDDR are available at the MDDR tab of the Memories tab in the system

builder. Figure 36 shows the MDDR tab.

The SmartFusion2 Security and IGLOO2 Evaluation Kit has the LPDDR memory from Micron. All values
provided here are from the Micron datasheet; part number, MT46H32M16LF.

Note: The Automotive Mobile Low-Power DDR SDRAM Datasheet is available to download it from Micron

website.

Figure 36 » System Builder - Memories - MDDR Tab

-
G\ Systern Builder - Memories

> Device Features » » Memories » > Peripherals »

{ MDDR. 3

Configure

DDR memaory setting time (us): 200

[Import Conﬁguraﬁnn] [E}q:lort Cnnﬁgurah’on] [Restore Defaults]

General | Memaory Initialization | Memaory Timing |

Memory Settings

Memaory Type [LPDDF‘.

Data Width 16

SECDED Enabled ECC [

Arbitration Scheme [Type-ﬂ

Highest Priarity ID 0

() LVCMOS 18 (Lowest Power) @ LPDDRI (R

10 Calibration

@ on ) Off

Address Mapping TROW,BAMK, COLUMM}

Row Bank Column
Address Width (bits) |16 |2 - | [10 =
1/0 Standard
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Note:

5.1.1

Figure 37

MDDR Configuration Tab
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When using an external memory, the memory controller must wait for the memory to initialize (settling
time) before accessing it. The SmartFusion2 Security and IGLOO2 Evaluation Kit uses the LPDDR
memory. Therefore, the DDR controller has to wait at least 200 ps. Provide 200 as the value for the field,

DDR memory settling time (us).

All the values provided here are from the Micron datasheet. The parameters can be configured according

to the user’s requirements.

General

This section shows the configurations of the General tab:

*  Memory Type: LPDDR
+ Data Width: 16
+  Address Width (bits):
* Row: 16
« Bank:2
+ Column: 10

Figure 37 shows the General tab after configuration parameters are set.
System Builder MDDR Configuration (IGLOO2)- General Tab

G‘ Systern Builder - Memories

> Device Features » > Memories > > Peripherals »

{ MDDR. 3

Configure

DDR memaory setting time (us): 200

Import Conﬁguraﬁnn] [Export Cnnﬁgurah’on] [Restore Defaults]

General | Memaory Initialization | Memaory Timing |

Memory Settings

Memaory Type [LPDDF‘.

Data Width 16

SECDED Enabled ECC [

Arbitration Scheme [Type—ﬂ

Highest Priarity ID 0
Address Mapping

Row

{ROW,BANK, COLUMN}

Address Width (bits) |16 |2

-

1/0 Standard

10 Calibration

@ on ) Off

() LVCMOS 18 (Lowest Power) @ LPDDRI (R
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Figure 38 » System Builder MDDR Configuration (SmartFusion2)- General Tab
G\ System Builder - Memories

> Device Features > > Memories » ) Peripherals » ) Clock:

Configur
/ MDDR "\ / ENVM

DDR memory settling time (us): | 200

Import Configuration | Export Configuration | Restore Defaults |

General ] Memory Initialization ] Memory Timing]

Memory Settings

Memory Type | LPDDR

Led Lo

Data Width | 16

SECDED Enabled ECC I

L

Arbitration Scheme |Type—0

Highest Priority ID | 0

Address Mapping | {ROW,BANK,COLUMN} |
Row Bank Column

Address Width (bits) | 16 | |2 | |10 |

I/O Standard

{~ LVCMOS18 (Lowest Power) (& LPDDRI e

10 Calibration

‘e On e 7 off

51.2 Memory Initialization
This section shows the configurations of the Memory Initialization tab:

* Burstlength: 8

*  Burst Order: Sequential

+ Timing Mode: 1T

* CAS Latency: 3

+ Self Refresh Enabled: NO

*  Auto Refresh Burst Count: Single for IGLOO2 and 8 for SmartFusion2
+ Powerdown Enabled: YES

«  Stop the Clock: NO

* Deep Powerdown enabled: NO

+ Powerdown Entry Time: 320

Figure 39 shows the Memory Initialization tab after configuration parameters are set.
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Figure 39 + System Builder MDDR Configuration (IGLOO2)- Memory Initialization Tab
{ MDDR '\

DDR. memory settling time (us): 200

[lmport Conﬁguraﬁan] [Elq:iort Conﬁgura’dnn] [R.estc-re Defﬁults]

General | Memory Initislization | Memory Timing |

Burst Length E ~ | its
Burst QOrder [Sequenﬁal - ]

Timing Mode [1T - ]

CAS Latency E v | Ciks
Self Refresh Enabled ’ND - ] Bursts
Auto Refresh Burst Count [Single - ]
Powerdown Enabled ’YEE - ]

Stop the Clock [no -

Deep Powerdown Enabled [NO - ]

Powerdown Entry Time 320

Additive CAS Latency = | Clks
CAS Write Latency 5 ¥ | Clks
Zqinit ] Clks
IQCS i} Clks
ZQCS Interval ] Clks
Local QDT -

Drive Strength ’Full - ]
Partial-array Self Refresh [FuII array - ]
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Figure 40 + System Builder MDDR Configuration (SmartFusion2)- Memory Initialization Tab
@ System Builder - Memories

~ Device Features > > Memories >
/MDA \Em

DDA memary settfing time (us): Izno

Impur[CnnﬁguraLiunI EnpurtCmﬁngaﬁ:nI HneDel‘mllsI

Genmral  Memory Initisfization | Mamary Timing |

Burst Length |a

Burst Order |s=qu=ma|
Timing Mode | 1T

CAS Latency |:1

Seif Refresh Enctied | ]

Auto Refresh Surst Count IS

Powerdown Enabled IYE

Stop the Oodk. IND

Deep Powerdown Enabled IND

Powerdown Entry Time I]ZD

Additive CAS Latency I

CAS Write Latency 5

o

o

o

2005 Int=rval

Local ODT I Dizalile

Drive Strength | Full

Partisk-Array Seif Refrsh | Full ey

Microsemi Proprietary DG0534 Revision 10.0 32



Appendix 2: Configuring MDDR Controller c M. .
icrosemi

a AS\MicrocHip company

51.3 Memory Timing
This section shows the configurations of the Memory Timing tab:

* Time To Hold Reset before INIT: 0
* MRD: 4

* RAS (Min): 8

* RAS (Max): 8192

+ RCD:6

. RP: 7

« REFI: 3104
« RC:12

« XP:3

+ CKE:3

* RFC:79

« FAW:0

Figure 41 shows the Memory Timing tab after configuration parameters are set.
Figure 41 « System Builder MDDR Configuration (IGLOO2)— Memory Timing Tab

(@ System Builder - Memaries ] X
> Device Features » > Memories > 2 Peripherals > > Clocks > 2__HPMS Options > > SECDED > 2> Security > 2> Memory Map >
Configure your external and embedded memories
JMDDR ™,
DDR memory sekting time (us): | 200
Genaral | Memory Infeizaton Memory Timing I I L e s a
Time to Hold Reset before INIT [U s I
MRD 4 - | (ks
| I e DOR-CTRL
RAS { Min ) B ks E% H B Bridge
PDDR 2
RAS [ Max ) [81'}2 ks
RO [a s I
I DOR_PIC HPOMA SWITCH
RP |7 ks :
REFL [5100 ks :
|
- I” ! e ]
I
; i > N
! [ ™ |
P ' o] o]
I
RFC |m ks I FABRIC
I
WR |2 ks :
AW ||J ks - o
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Figure 42 + System Builder MDDR Configuration (SmartFusion2)— Memory Timing Tab
(@ System Builder - Memories

> Device Features > > Memories >
(VR ET
DR memary s=iting time (us): Izno
Lmpart Configartion | Expart Canfizurstion | Restore Defeuts
Genersl | Memsry Initisizstion  Memary Timing |
Time to ok Reset defere INIT [0
MRD g
RAS [ Min ) |
RAS [ Max ) EC
RID |s
RP |7
2z ES
RC |
P B
oE B
RRC |
wa B
Faw Jo
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5.2

[® System Builde

eNVM

This section shows how to configure the eNVM.

Figure 43 » System Builder MDDR Configuration (SmartFusion2)- eNVM Tab
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- Memories g
Device Features Memories E Pmﬁhsra\s Clocks Microcontroller SECDED E Sstu@ E llleml@ E Memﬁ Miﬁ
Configure your external and embedded memories
-
User clients in eNVM
=
e
@ Modify Data Storage Client ? X
R ey
ot SRt OWOOR e P55 DRt HODR e 0 M5 D e
@ St i ey e 55
| P e |
I i @

— = ot e v

—— e [ T ———————
P =]
s [ ]
1 = I S
F s @

PSS
= =
L ==

o |_ o
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6 Appendix 3: Finding Correct COM Port
Number when Using USB 3.0

FTDI USB to UART converter enumerates the four COM ports. In USB 3.0, the four available COM ports
are in Location 0.

The USB 3.0 Serial port properties are shown in Figure 44 for IGLOO2 and Figure 45, page 37 for
SmartFusion2.

Figure 44 + USB 3.0 Serial Port Properties - IGLOO2

= Device Manager * » . . | = | B8] X

File Action View Help

&= @ E HE

e O VS

-
| USE Serial Port (COM186) Properties [

a2 wTBd-kumarj

18 Computer General | Port Settings I Driver I De‘tails|

[y Disk drives

[ --';.! Display adapters ~ USB Serial Port {COM186)

I -y DVD/CD-ROM drives =

B fﬁ Hurnan Interface Devices Device type: Ports {COM & LPT)

I» gy IDE ATA/ATAPI controllers

: Manufacturer: FTDI

& -E¥ Jungo

b &2 Keyboards I Location: Location 0 I

ﬁ--ﬂ Mice and other pointing devices

b ‘:_‘ Monitors Device status

[s - l_-? Metwork adapters This device is working propery. o

4% Ports (COM & LPT)

f?' Communications Port (COML)
Y3 USB Serial Port (CONM13)

Y3 USB Serial Port (COM14)

Y5 USB Serial Port (COM15)

=" USE Serial Port (COM18)|
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Figure 45 « USB 3.0 Serial Port Properties - SmartFusion2

=4 Device Manager |_|:' = =
File Action VWiew Help
& | = E| HE & &by _ :
USB Serial Port (COM19) Properties e —
a2 wibd-kumarj
b {8 Computer General | Port Settings I Drriver I Deiails|
>y Disk drives
> hu Display adapters — USB Serial Port (COM13)
+ 1) DVD/CD-ROM drives =
> l:ﬁ Human Interface Devices Device type: Parts (COM & LPT)
> -iog IDE ATA/ATAPI controllers
. Manufacturer: FTDI
> - Jungo
» -2 Keyboards I Location: Location O I
b --ﬂ Mice and other pointing devices
N ‘:'.'J Meanitors Device status
e o l_-'lf‘ Metwork adapters This device is working propery. -

473 Ports (COM &L LPT)

f? Communications Port (COML)
5" USB Serial Port (COML) |

T3 USB Serial Port (COM21)

YZ" USB Serial Port (COM30) .
¢ LN USE Serial Port (COMA0)

b L Processors

-%| Sound, video and game controllers

L.

-8 System devices

=

»- 9 Universal Serial Bus controllers

[ ok || cancel |

To find out the correct COM port, program the SmartFusion2 Security and IGLOO2 Evaluation Kit board
with the provided programming file. Connect each available COM port and click Write. If a wrong COM
port is selected, the GUI displays the read error. Try with all four available COM ports until the read error
message disappears.

The Read Error! message is shown in Figure 46.

Figure 46 » Read Error Message - SmartFusion2/IGLOO2
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7 Appendix 4: Performing Write/Read
Operation when Non 64-bit Aligned Address
is Provided

When a non 64-bit aligned address is provided in the GUI, the GUI converts it into the 64-bit aligned
address (0x0, 0x8, 0x10, 0x18, 0x20, 0x28, 0x30, 0x38 ...) and performs the write/read operation.

1. Enter the non 64-bit aligned 32-bit address in HEX format.
2. Enter the 64-bit data in HEX format.

The non 64-bit aligned address entered in the GUI is shown in Figure 47.

Figure 47 » Non 64-bit Aligned

Address - SmartFusion2/IGLO0O2
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3. Click Write to perform the write operation. GUI converts the address into a 64-bit aligned address

and performs th

e write operation.

The GUI pop-up information message and converted 64-bit aligned address is shown in Figure 48.

Figure 48 « Converted 64-bit A

ligned Address - SmartFusion2/IGLOO2
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