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OSC_160MHz 0 CLK DIV2 0 NGMUX 0
RCOSC_160MHZ_CLK_DIV CLK_IN cux o)
OSC_160MHz CLK_DIV2
PCle INIT MONITOR 0
FABRIC_POR_N
PCIE_INIT_DONE e
e
Ix
DEVICE_INIT_DON
BANK_0_CALIB_STATU
BANK_7_CALB STATUS|——
BANK_6_VDDI_STATU
< AND2_0
e Aons- P
g .
I AND2
b
L s P
: . <
e
e —
CLK_125MHz
1.3.2.2.4. PCleM_AXl4Connect_0 (=m¥3)

1.3.2.3.

1.4.

1-5. PCle_TL_CLK_0 SmartDesign

TL_CLK

PCIE_INIT_DONE
FABRIC_POR_N

DEVICE_INIT_DONE

BANK_6 VDDI_STATUS

BANKO_7_CALIB_DONE

PCleM_AXl4Connect_0 (CoreAXl4Interconnect)/N R (& 1x Y X4 /2x A L—J@AIFIZHRE S h. DMA EifE
[I(FIZ PF_PCIE_O % PCle_AXI_SRAM_0 $ & U DDR4 L#E#i T H-BITEHNET,

DDR4 4T R F Lammit 3)

DDRAH T AT LIE, AXABAEY M A3 —TJIA4RENLT32EY FDDRA AEYIZTHERT
5EI3BRESNET ., DDREA A EYDWEEE K UL M4 I 04 /85 A—4(L, PolarFire HERAF v L

M DDR4 AE!) Z &

209 EEums s

1612, TETHA 0 099 EEETRLET,
1-6. 4Oy o &

k1 —]

—axX ;&

EhFEY,

Clock Domain 1

On-board 50 MHz Oscillator

Clock Domain 2

Clock Domain 3

On-board DDR4 Memory

1UU VIHZ usciiator un-

Board PCle Adapter

800 MHz

PF_DDR4_SubSystem_0

A,

PF_XCVR_REF_CLK_O

200 MHz

PCle_AXI_CLK

PF_CCC_0
80 MHz  |MiV_CLK
MIV_SS_0 =
APB_S_PCLK
PF_PCIE_O <
RISCV_SS_0
PLL_REF_CLK
PF_DDR4_SubSystem_0 [¢——
PCLK
CoreGPIO_CO_ 0 |l&——— PF_PCIE_O

<

PF_TX PLL_O

PCle_TL_CLK_O

DIV CLK

TL CLK

AXI_CLK

PCIE_1_TL_CLK_125MHz

PF_PCIE_O

PCIESS_LANEO_CDR_REF_CLK_O
PCIESS_LANE1_CDR_REF_CLK_0O
PCIESS_LANE2_CDR_REF_CLK_0
PCIESS_LANE3_CDR_REF_CLK_0
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1.5. Yty FMEE=nsrs
1-712, PCle)L— b+t R—F TETHAI DUy FMEEZERLET,

1-7. )ty MEE

DEVICE_INIT_DONE

BANK_D_CALIB_STATUS

PCle_INIT_MONITOR BANK 7 CALIE STATUS

(PF_INIT_MONITOR) Reset_MIV_0

BANK_6_VDDI_STATUS

FAERIC_POR_N

B
SYS_RESET_N +
PF_DDR4 SS 0 PLL_LOCK O
PF_CCC_D ‘ PCle_RP_D

DUTO_FAB
CLK 0 FLL LOCK O
(80MHz)

A A l Y

user_resetn
(swe)

CK

PLL LO

FABRIC_RESET N

CTRLR_READY

SYS CLK(200MHz)

L »> CORERESET_PF_CO0_0 ‘ CoreGPIO_CO_D ‘
>

FABRIC_RESET_N

Reset AXI_IF_0 MIV_55 0

V‘!F*

Reset AXI_IF_0 (CoreReset PF)7 B w4 (X, PCle RP 0B LU MIV_SS 070y Y ZE8h¥ 5
FABRIC_RESET N{EE#4mM3 %71=6I_. PF_DDR4_SS 0IP® TPLL LOCK] {E5% DDR4 AT L
28y % (200 MHz)ICR#AESEFET,

PF_DDR4_SS 70wy #Ei#) 95 SYS_RESET N #4£ 9 571-¥IZ. Reset MIV_0(CoreReset PF)J
0w 4 [Z9 880D user_resetn (PolarFire SEfiAR— K_E®D SW6) &
DEVICE_INIT_DONE(PF_INIT_MONITOR)Z£IZ RISCV Y X F L4 0w 4 (80 MHz)IZR#AEEHE T,

CORERESET_PF_CO0_0(CoreReset PF)7 0w % (X PCle_ RP_0 & MIV_SS 0 #EFE13 %
FABRIC_RESET N{EB5#4%md 51=6I-. PF_DDR4_SS 0IP ® TCTRLR_READY] {5 % RISCV ¥
ATFLYOvHB0MHz)ICRBSEET,

TINA R¥EEDEEMIE [PolarFire Family Power-Up and Resets User Guide] #ZB LT &Ly,
CoreReset_PF IP 27 MF##flll&. Libero h2 A4 mM 5 [CoreReset_PF Handbook J #&H L T ZELY,
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2. Libero ¥4 > 7 AQ—amrs
UTTlX, RTETH A 2D Libero THA > 70—IZDWTE#HBALET, Libero THA > 70—[ZIXTFEE
DFIEBNEENET,

WEER

Ao B AL AR

B4 2T DREE

THA UIPIET—2 L AT DEE

Ev bR E)—LDER

TINARDTOTS205

O Uk W N PR

EE: VXATL a2 O—5 %> T PolarFire M TCM Z#EET B (Z(X. #/IEE
X DRI IZ miv_rv32_subsys pkg.v Z 74 JIINTHA—AIJ INT A—4
|_cfg_hard_tcmO_en & 1'b1 IZERET 2R ENHY FY ., [MIV_RV32 Handbook]
AD TCM DEFRAFESHBL T ZEL, ZOXEIL Libero SoC A2 hb4do o0
—FTEET,

2-11Z. [Design Flow]2 AN N 5DA T a v ERLET,
B 2-1. Libero 7H4A o —A4T 3>
|Too| l:l

=~ » Constraints
S Manage Constraints

Implement Design
:E Open Netlist Viewer
v S Synthesize
= » Verify Post-Synthesized Design
+] Generate Simulation File

-

B simulate
v 2% Place and Route
= » Verify Post Layout Implementation
v Q{ Verify Tirming

(.".’_1 Open SmartTime
Ell Verify Power
% Open SSN Analyzer
Configure Hardware
Il Programming Connectivity and Interface
@n Configure Prograrmmer
& Select Programmer
Program Design

T
-

T
-

v +L| Generate FPGA Array Data
+L| Configure Design Initialization Data and Memories
v +L| Generate Design Initialization Data

& Configure /0 States During JTAG Programming
» Configure Programming Options
@ Configure Security
v ‘3 Generate Bitstream
‘& Run PROGRAM Action
= » Program 5Pl Flash Image
% Generate SPI Flash Image
'@ Run PROGRAM_SPI_IMAGE Action
Debug Design
+L| Generate SmartDebug FPGA Array Data
€ SmartDebug Design
Q |dentify Debug Design
Handoff Design for Production
@ Configure Permanent Locks for Production
v @ Export Bitstream
v $3 Export FlashPro Express Job
4 Funort Inh Mananer Nata

T
-

T
-

Design Flow ‘ Design Hierarchy ] Stimulus Hierarchy Catalog ] Files

21. WEBERans
THA U EREBEERT HSFIEILULTOREY TT,
1. TDesign Flow] » 4« > R 5[Synthesize]29 v Y LET, REERARNTSE. HKOF
YII—)NRERSINFET,
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2.2.

2.2.1.

2. [Synthesize]#H %7 ') v o LT[View Report] #ERT 5 L. MEBEHLAR—bEOT T 701N
[Reports]Z TIZRTENFET,

WEAMIZS—EaAVNAILIS—FT/INV T T 50IC top.srr & top_compile_netlist.log 7
FTANGCHERTLEZHELFES,

BB AL iR s

EEIAy Y DEEEREKZEZITSICIE. /10 TT 442 %H > TiEE PLL (TX_PLL). XCVR_REF_CLK,
PF_ XCVRTX LU RX L—>, PF_DDR4 SS 0 #EEBEIT AHENHY FET,

RERKOFIRTLTORY TY,

1. TConstraints Manager] W« > Kohis, /0 TF 4% %8> T#EI{E PLL, XCVR_REF_CLK,
PFXCVRTXBXURX L—UZEBRELFET, H2-225BL TS,

2-2. 10 TT 1% - [XCVR View]

Parlien & P ew & Herory Vw8 Dy & RO View [me] & Package Viem 8 Floorpiorees Viem &
risms

o e S W0 G

2. NORTH_NW MfiEIZ PF_DDR4_SS 0 #E&E L £3 (X 2-3 1),
B 2-3. PF_DDR4_SubSystem_0 DEZE

L L]

B

Dedk

-

3. TDesign Flow] ™+ > K95, [Place and Route]# 4 TILY Y vo LET, BBBEENRINT
BEBRDF VI I—ILKRETINTET(H 2-1 5H),

4. [Place and Route]Z#&% ') w45 LT[View Report]%:&IRT 5 &. [Reports]2 TICEEE#R L HR— k
EOTI7AIBNRTEINET,

BB EC#R D HIFERLEEFE % top_place_and_route_constraint_coverage.xml 77 A JLCHRT %
BEHELES,

1) — R B Emsz)

1)) —REAELKR— FIE, top_layout_log.log 7 7 1 JL([Reports]Z 7 > [RP_Demo_Top report]
> [Place and Route])IZEEFRAFENET, & 2-1 12, BREEKEROEKY V—XEREEZRLET., Ch
5 OfEE Libero DEITEME. BE. P— FECIELTZLEILT HAREELHY FT,

®2-1. YY—REAR

()
4LUT 31943 299544 10.66
DFF 23193 299544 7.74
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2.3.

2.4.

2.5.

x£2-1.)Y—RAFEREEHS)

#AE CLL
IO LIRA 0 1536 0

B4 2T DBREEams s

A IV DBRIEFIBIIUTOEY TY,

1. TDesign Flow] 1 > Fom [ Verify Timingl&22 ) v LEY,

2. THAUNEA IV BERERETERDF v II—INRRTINFT (K 2-188),

3. [Verify Timing]Z& % ') v% L T[View Report] #:EiRd 5 &, [Reports]Z TIZH A =T U JREEIL R
— R RENFET,

FPGA B T—4% D& amss)
FPGABLH|T—2 #4 T 5IZI&. [Design Flow] 1 > KON T[Generate FPGA Array Data] &4 7
Lo )wo LET,

FPGAERSIT— 4 NERBICEREND E/DF T v II—INKRTEINFET(H 2-1 B8),

ERRPHIET—2 & A E ) DFTE @mvs

BIRRDHIET—2EAT)EZRETH=H. UTOFIEIZKY TCM LY SA T bEER L. EIR
SNETEREEATIDEA TIZEINTENE SNVM, yPROM, 48 SPI 725 v adWFhnhIlE
MLET, UTOHTIEX, TCM [ uPROM M S #IEEShET,

CORBIZEFE, TN RAANDERKEARIC TCM 2T B5-ODAHELT, 22— 7T 75— 3

VEFTITFAIN(ex T7AIV)DRBETT, hex T 7 M ILIEREAER I 7ML E—HICREShFT,

LUTOFIECEY MERMEA T ZBRLTHBEI SA T REERLET,

1. [Design Flow]% 7 _ET[Configure Design Initialization Data and Memories]&#4 7L ) vy L&
¥, [Design and Memory Initialization] ¢ > FOAREET,

2. [Third stage (UPROM/sNVM/SPI-Flash)] ®F T uPROM %:ER L F£9 (K 2-4 [£ sSNVM Z:ZEIR L =35
B% X Y), [Third Stage]#HNT YPROM ZREBERMAETY E L TGERLETGHRT FLRTEEEE
0x00000000 M F F).

BEE: PROMNTHEESINE=MNHILI SA4 72 FIBICEELEWLEO, FIB7
KL X LBEEE & 0x00000000 DEFETI .
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BJ 2-4. TDesign and Memory Initialization] ™« > K

Design Inmahzahon} uPROM I sMHYM 1 SPL F\ash} Fabric RAMSI

Apply ‘ Discard | Help |

In design initialization, user design blocks such as LSRAM, pSRAM, transceivers, and PCle can be initialized as an option using data stored in the non-volatile storage memory.
The initialization data can be stored in WPROM, sNYM, or an external SP1 Flash,

Follow the below steps to program the initislization data:

1. Set up your fabric RAMs initialization data, if any, using the 'Fabric RAMs' tab
2. Define the storage location of the initialization data

3. Generate the initialization dients

4. Generate or export the bitstream

5. Program the device

Design initialization specification
First stage (sNVM)
In the first stage, the initialization sequence de-asserts FABRIC_POR_N.
Second stage (sMVM)
1In the second stage, the initialization sequence initializes the PCIe and XCVR blocks present in the design.
Start address for second stage initialization dient: 0x | 00000000 sNVM start page: 0
Third stage (sNVM/uPROM/SPI-Flash)

In the third stage, the initialization sequence initializes the Fabric RAMs present in the design.
To save the initialization instructions in sNYM/UPROM/SPI-Flash, please use 'Fabric RAMs' tab to make your selection for each RAM dient.
[ Start address for sNVM dients:

SNVM start page: 0

r s for UPRO
r
J SPI Clock divider value: |6
Time Out {s): 128 =]
Auto Calibration Time Out {ms): 3000

Custom configuration file: |

[Fabric RAMS]# 7L T, BSHIL A VREVADY R kA D

MiV_SS 0/MIV_RV32 CO_O/MIV_RV32_CO _0/u_ipcore_0/gen_tcmO.u_subsys TCM 0O/tcm_

ram_macro.u_ram 0 Z:#R L. [Edit]Z2 ) vy LET (K 2-558),

MiIV_SS 0/MIV_RV32_CO_O/MIV_RV32_CO_0/u_ipcore_0/gen_tcmO.u_subsys TCM_0O/tcm_

ram_macro.u_ram 0 4 YRR VRE M-V TAELYHDAL VAEYTY, YVATFL OV A=
(&, BRBABICAVR— SN ISATUREFE>TIDSA VR IV REZNHELLET,

2-5. [Fabric RAMs]%Z J

Fabric RAMs |
Clients
) Load design configuration Edit... Initialize all dients from: ‘User Selection ﬂ

[V Filter out Inferred RAMs

PORTA PORTB
Logical Instance Mame Depth * Width | Depth * Width Memory Content | Starage Type | Memory Source
1 MiV_SS_D_fMIV_RVB2_CD_D_»’MIV_RV32_CD_Da’u_ipcure_D_a’gen_tcmD.u_subsys_TCM_Da’tcm_ram_macru‘u_ram_q 8182x32 8182x32 PCle_RP_Demo.hex | uPROM Configurater
2 | PCle_RP_0/PCle_AX]_SRAM_O 1024x80 1024x80 Mo content sNVM Configurator

lEdit Fabric RAM Initialization Client] #4 704 R %9 XN T. [Content from file] 7 1 —JL F
DEREIZHD (...l RE22EV v LET(H 2-6 BH),
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B 2-6. TEdit Fabric RAM Initialization Client] #4784 Ry 4 X

G\ Edit Fabric RAM Initialization Client 7 X

Client name: |_|]_.-'I_|_i|3-:cre_|]_.-'gen_t-:ml] u_subsys TCM_0/tcm_ram_macro.u_ram_0

Physical Name: I_ma-:rc u_ram_0/miv_rv32_ram_singleport_|lp_ROCO/INST_RAM1K20_IP
RAM Initialization Options
(" TInitialized Content from Synthesis

(" Content Initialized from configurator{using content editor option)

(¢ Content from file: |PCle_RP_Demo.hex

€ Imported Memory file location : PCle_RP_Demo.hex

(" Content filled with 0s

(" Mo content (client is a placeholder and will not be programmed)

Optimize for: ¢ High Speed (% Low power

Storage Type |uPROM j
Help oK Close

W44 704 Ry AAT mpf_an4664_df/HW/src/softconsole/ PCle_RP_Demo.hex
T7AINERDITTEILI Y v I LET,

BEE MiV7IUr—3y a—REEELIHE. SoftConsole AT Y k
% Release E— FTHYUEIFLEY,

5. TEdit Fabric RAM Initialization Client] 2«4 > RKORAT[OK]Z2 ) v LET,
[Fabric RAMs]%4 7 ET[Apply]Z22 ) v o LET (K 2-7 B8),

2-7. 7277V v4Y RAM RE®DE A

Desian [nmalwzannn} UPROM } shvM ‘ SPIFlash Fabric RAMs}

Apely Discard | Hep |
Usage statistics Clients
LSRAM Memory @ Load design configuration Edit... Initialize all clients from: |User Selection >
D;’::E;fm";‘z“{;’yﬁyfs)‘ 2‘]‘;:;2 % Fiter out Inferred RAMS
Free Memory(Eytes) : 2332160 Logical Instance Name Depg‘ofwdth DEp&O*mVadth Memory Content | Storage Type | Memory Source

. PCle_RP_0/PCle_AXI_SRAM_0 1024x80 1024x80 No content sNYM Configurator
7. MiV_SS 0O/MIV_RV32_CO_O/MIV_RV32 _CO _0/u_ipcore_0/gen_tcmO.u_subsys TCM_0O/tcm_
ram_macro.u_ram_0 4 YR A D ARITOMEPILY 54 7 > bIE yPROM RIZERSNBEFRSINET,

COFIEZRIET 5=, fEREht= Third stagel ¥ 54 7~ FA[UPROM]Z THICRRENDHE
EHERELET (M 2-88H).
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BJ 2-8. Third Stage INT 2 54 7>
Desian Initiaization UPROM | sNVM | SPI Flash | Fabric RAMSs|

Apply ‘ Discard | Help ‘
Usage stafistics Clients

Available memory(9-bit words): 52224 Add ... "
Used memonry(9-bit words): 28928
Free memory(9-bit words) : 23296

dit ‘ Delete ‘ Load design configuration ‘

Client Name ‘ Start Address ‘ 9-bit words ‘

J INIT_STAGE_3_U...| 0x00000000 28928

BXEMEICK Y. T[First stage] & U Secon stage] 7 54 7> b sNVM ATERSNREEFINET,

26. Ev FRBMY)—LDERKamss
Ey FRRM)—=ALIFZUTOFIEICEIYERLET,
1. [Design Flow]%# 7 L T[Generate Bitstream]Z#%2 J v LET,
Ev FRARJ—LNEEICERINDEZDF VI I—IBRRRINWFET (R 2-1 S 8),
2. [Generate Bitstream]Z#H% ') w4 L. [View Report]#i#iR3I % & . [Reports]Z FIZxiEd 504
T7AILBRRENET,
2.7. TNARDTAYT S 2 2Y mmes
Evy FRM)—LEERLERIZ, PolarFire TINARETOYSI V5T EZRERHY £T, PolarFire
TNNAZRDTOT STV FIEIUTNOEY TH,

1. b—bR—F TNARELTELNSFMAR—FEDD ¥ /0K 2-2 DBY ICHREESNTLNSE
ZHERELES.

®2-2. Ov UINERE

J18. J19. J20. J21. J22 Ey 2-3f%5E#: FTDI#ZMH T PolarFire® FPGA 7045530459 3% ETHR
J28 EY 1-2 %534 W FlashPros AT IASS 30593 B
Ja Er 12 #zE#& SW3 EHE>TFETEIRE ON/OFF ¥ % b E
J12 E 3-4HzEhk: 2.5V b E

2. BRY—INLER—FLDI9aRI2ICEHKLET,

3. RRAFPCHBLMDUSBZ—TILER—KFLDJI5(FTDIAR— F)IZHERHKELET,

4. SW3RZA RRAYFEFE>THR—REEBREONIZLET,

5. Libero E®[Design Flow]% 7N T[Run PROGRAM Action]|#4 7ILY )y LET,

TNNARNERBIZCTATS I VI ENBZEFGDF v II—IDBRFTEINEFT (R 2-1 B88), T4/ XD
TOSSIVIRRTLEL 3. FTEDEY F 7y T ITEAET,
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% 2-9. FHEAA— K

ARLRRERE

bl TR RN
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3. TEDEY T Y Tames

TEDEY b7y TFIBIELUTOREY TT,

1. 2 DMEF@mAAR— KE®D PolarFire T/\A A& 755245 L%,

2. PCle75 72 h—EK%#AMNLT2 20 PolarFire sHMBEAR— FZEHLET,

UTFTIE2D2DR—RETROBYICRELET,

o R—FA JL—FrR—FEEFZEERTTEHHR—F

« R—FB: IV FKRAY MRETERTTEHHR—F
3.1. 2 DMDHR— FRIDET s

TEEDFIEIZK Y. MicrochipPCle 7 T2 h—K%EFE->T 2 ODR— FREIZEHKELET .

1. PCle 7872 A—FEDIL v RO EY 12BN ERINTWSEZHEELET,
PCle7HT7AH—FLED R xR DEY 13RSI TWSELZHRELET,
FETRH— KD CONL1%ZKR—FKA®DCON3(PCle ROy R)IZEHKLET,
FHTAH—EDCON2%/K—KB®MCON3(PCle Ay MIZHEHLET,
RAKRPCHOLDUSBT—TILER—FA®JIS (FTDIR— R)ICEHKELET,
RAKRPCHOLDUSBY—TILER—KEB®JI5 (FTDIR— R)ICEHKELET,
BRT—TINEPCIe7HATAN—FDIB AR AIHEKELET,
SW3RZ5A4 FRA Y F&#FE>TR—FALR—FBDERFONIZLET,
SW1RS54 RRA Y F&#FE>TPCle7EA T2 h—FIZEREZHRALET,

R—KFAER—FKBIZPCle 78 T24h—FRENLTHRESNET, H3-1I2, PHFTE2H—FENLT
SNz 2 DOFHMERAAR—FEZRLET,

© ® N U AW N

ﬁ\ MICROCHIP
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31 FEDEY TV
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4.1.

4.2.

— —

T EDEfTunrs

PCle )L—bhR— bk TEDETIZHELGUIZA VA M—ILLTERTZ2AEEZTED 4IEBIZHITTER
BALEY,

¢« GUIDA VR =)L

e IZaAb—Yay T—EORTE

e avbkA—)L TL—2 avr FOETT

o T—AJL—2avr ROET

GUI DA VR b—)lmss)

GUIZA VR F—ILT BFIRIZLLTDOEY TY,

1. mpf_an4664_df.zip 77/ ILEfELET, mpf_and664_df\GUI T+ /LFH 5 setup.exe 7
FANLEZTLY )Y LET,

2. AR M=IL 94— FIZREREINBERICHENET,

AR =BT S E. KRR M PCTRY by TD[Start] # =2 —[Z PCle_Root_Port_GUI NF&KR &
hET, GUI ZTUHS—2 3 oA VR F—ILEAFTIRIBWNGE., T1.2. BlHREH] Z28BLTLEE,
IZaiAL—S3y F—3DERERanss

TEZRIIRT ARIICUT#REELET,

1. —AH®DHR— KLE® PolarFire FPGA IZIX PCle JL— kik— k THA N TOSSI V5 Eh, hAEDR
— FLE® PolarFire FPGA IZIZ PCle TV RFiRA Vv b THAUATAT ST VTSN TWSE

2. 22MER— Fh MicrochipPCle 7HA 72 h—FENH L TERINBESNDISE

3. JL—kAR—k R— KL LED9/10/11 AEYT L TLVBE
-ZHNIEPCle) VIODNBEBEATHIEERLET, BATLBENMEGEFIR—FOBEBREZBHRAT S
ERHYET,

GUIZEBEILTIZaAL—Y3 Y T—E2ERTITDEHICUTOFIEEZETLET,

. AR N—DB[Start] k2 %5 1) v L. [PCle_Root_Port GUI|ZEIRLET,
2. [Connect]Z¥ vV 9FBHFICEY. GUI ZEIL— rR—F R—R~AEHGELEFT (R 4-1 B8),

4-1. PCle JL— k#R— k GUI

PolarFire PCle Root Port Demo &
MicrocHIP

Device Info  Demo Controls  Config Space  PCle Read/Write DMA Operations ~ Memory Test

Device Vendor ID BARD Address|x 0 BARD Size(Bytes) |« 0
Supported Width BAR1 Address|x 0 BART Size(Bytes) |« 0
Megotiated Width BAR2 Address|x 0 BAR2 Size(Bytes) x0
Supported Speed BAR3 Address | BAR3 Size(Bytes) [x0
Negotiated Speed BARA Address x 0 BARA Size(Bytes) x 0

Number of Bars | 0 BARS3 Address|, BARS Size(Bytes) |, g

GUI [E)L— kA R— bk T/ D UART COM R— F DR ZBIRLF T,

Q MICROCHIP
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3. COM iR— FAEEIZEHZINERIZ, Mi-VY I FTOE Yy HIE PCle EP TN REI=ZaAL—k
L. Y7249 L—2aVvERMT—2%GUINEIELET,

4. [Device Info]2 TZ&2HUwHITBEIURKRA U b TNAADEBRINETREINET, K42 28BL
TLESLY,

4-2. TV FiRA > b T84 AD1EER

PolarFire PCle Root Port Demo B2

MicrocHIP

Demo Controls  Config Space  PCle Read/Write DMA Operations ~ Memory Test

Device Vendor ID | 0x 1144 BARD Address | x 7100000C BARD Size(Bytes) | x 10000
Supported Width | x4 BAR1 Address |x BAR1 Size(Bytes) | x 0
Negotiated Width | x4 BARZ Address |x 7200000C BAR2 Size(Bytes) | x 100000
Supported Speed | Gen2 BAR3 Address |x 0 BAR3 Size(Bytes) x 0
Megotiated Speed | Gen2 BAR4 Address x 0 BAR4 Size(Bytes) x 0
Number of Bars | 2 BAR5 Address |, g BARS Size(Bytes) , p

5. [Config Space]Z2 T&#40 v I3 HEITU RSV FOERME Type0a T4 L—2 3 VEEN
RRINET,

43. TV RRA Y a2 T 4 L— 3 2R - [Basic]

e PolarFire PCle Root Port Demo &

Device Info  Demo Controls | Config Space | PCle Read/Write DMA Operations  Memory Test
fere] | (B ey Configuration Description

Type 0 Configuration Settings Vendor ID
Descriptor Name Offset (0x) Value(0x)
Vendor 1D 0000 Ix114A
Device |D 0002 %1556

Command 0x 004 0x6
Status 0x006 0x10
Revision D 0008 0x0
Class Code 0009 0x0
Cache Line Size 0x00C =10
Latency Timer 0x00D 0x0
Header Type Ox00E x0
BIST g 0x0

Base Address 0 0x010 0x7100000C
Base Address 1 0x014 =0

Base Address 2 %018 Ox7200000C
Bace Address 3 x01C 0x0
Base Address 4 0x020 =0
Base Address 6 0x024 =0
Expansion ROM Base Address Ox028 x0
Subsystem Vendor 1D x02C 0x0
Subsystem ID Ox02E 00
Capabilities PTR Ox034 0x80

6. [Advanced]|2 7% ) v o 9d5L. T2 FKKRA 2 ED IMSI(Message Signaled Interrupts)
Capabilities] BFRREINFET (K 4-4 &),
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44, TUFRA b a2 T 445 L— 3 22/ - [Advanced]

PolarFire PCle Root Port Demo B2

MicrocHIP

Device Info  Demo Controls | Config Space | PCle Read/Write DMA Operations ~ Memory Test
Advanced
== Ty Configuration Description

M5l Capability  Power Management Capability ~ PCle Capability Ul
M5 Capability

Descriptor Name Offset (0x) Value
CaplD OxEQ x5

Mext pointer OxE1 OxF8
Message Control OxE2 0xA3
Message Address OxE4 0x190
Message upper Address OxES 0x0
Message data OxEC 0x0

7. [E#kIZ. [Power Management Capability]$ & U[PCle Capability]2 7&4 ) v o35 &, BEET—
APRRTEINFET,
43. ayvkO—)L FL—> av Y FOER{Tanss
ATETIE, L— b R—FEIFREOaFO—IL TL—UBEZRBLET,
¢ I KRKRA 2k LED Ol
¢ DIPRAYF RT—RADMFHEAHHL
¢ MSIADY MEDBEAE L
© BAR2 AEVFASEIATUHR

43.1. I KARA > b LED OFltHmmms3)
IL—brR—FMIITU FRA Y D LED Z#ERFEHICHK C TIERSLT(ON/OFF Walk)LEd, LED a2k
IEFUTOFIECLYRETLET,
1. [Demo Controls]# 7&#2 v o LET,

2. WIFhAN1DDLED #FIRLFET, LED3 Z:EIRL-HZEDHIEE 4-5I1TRLET .

Q MICROCHIP
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4-5. B— LED O

MicROCHIP PolarFire PCle Root Port Demo 69

Device Info Demo Controls  Config Space  PCle Read/Write DMA Operations  Memory Test

LED Controls DIP Switch Status Interrupt Counters

o1

LED 2 ‘
Mo of MS| Allocated | 4

ON oM ON ON

LED 3 ‘

LED 4 ‘ Interrupt Counterl |:|
OFF  OFF OFF OFF

No of M5I Requested | 4

LED & Interrupt Counter2 I:l
Interrupt Counter3 |:|

LED &

AEEE

LEDT Interrupt Counterd |:|
LED 8

Start LED ON/OFF Walk Enable DIP 5W Session Enable Interrupt Session

Stop LED ON/OFF Walk Disable DIP SW Session Clear Interrupt Count

GUI [Z RISC-V 7Rt v HIZx LT LED S4TEXRZ[B L. COEXRIX PF PCIE 0 7Ry JICES
NFET, PF_PCIE_O [& BAR2 MWr /37y FE IV RRA U EAFEELFET, #ERELT. TUFKR
A R—FEDLED3IARITLET,

3. [Start LED ON/OFF Walk]/R&Z > &2 v o LET,
4-6. LED ON/OFF Walk

MicRacHIP PolarFire PCle Root Port Demo B2

Device Info Demo Controls  Config Space  PCle Read/Write DMA Operations  Memory Test

LED Controls DIP Switch Status Interrupt Counters

LED1 el

1= __J Mo of M5I Requested | 4

0N ON ON ON

LED 3 -_‘ Mo of MSI Allocated | 4

=5 __.J Interrupt Counterl I:l
LED 5 __‘ Interrupt Counter2 |:|
LED & __J OEE Oth CEE CEE Interrupt Counter3 |:|
LED7 _..J Interrupt Counterd I:l
LEDs

Start LED ON/OFF Walk Enable DIP SW Session Enable Interrupt Session

Stop LED ON/OFF Walk Disable DIP SW Session Clear Interrupt Count

GUI [X LED ON/OFF Walk EBR#BtALE 3, R & LT, LED ® ON/OFF A LED FSIBIZEfTS I
BRIZHIBIZERITENFET,
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432. TVFRRAVEDIPRASYF RAT—3 ADEEAH U mnsz)
DIP RA v F RAT—HRREHRAHTICIEL, [Enable DIP SW Session] RZ &2 ) w9 LET (K 4-75
EE)O

Yy

4-7. [Enable DIP SW Session]4 7> 3 >

PolarFire PCle Root Port Demo

MicrocHIP

Device Info Demo Controls  Config Space  PCle Read/Write DMA Operations  Memory Test

LED Controls DIP Switch Status Interrupt Counters
ED1
Mo of MSI Requested |4
LED 2 ‘ i
on N on on Mo of MSI All d |4
oo ocate
LED3
=D I Interrupt Counterl I:l
LED 5 i Interrupt Counter2 I:l
LED & __J OFF OFF OFF OFF Interrupt Counter3 |:|
LEDT _.J Interrupt Counterd |:|
LEDS il
Start LED OMN/OFF Walk Enzble DIP 5W Session Enable Interrupt Session
Stop LED ON/OFF Walk Disable DIP 5W Session Clear Interrupt Count

GUI [X DIP R4 Y FDRAT—RRAGAHAH LERZFHBLET, BRELT. TVFRSA2VF R—FLED
DIPRAYF RAT—RANKRINFEFT(R488B), TV KRKRA U b R—FLDDIPRA v FREZE
BEL,. GURNTEZEDRAT—RREHELET,

4-8. T KRRA 2V FDIPARLAYFDAT—R R

PolarFire PCle Root Port Demo B2

MicrocHIP

Device Info Demo Controls  Config Space  PCle Read/Write DMA Operations  Memory Test

LED Controls DIP Switch Status Interrupt Counters
D1
No of MS| Requested | 4
LED 2 ‘
OM ON ON oM a
Mo of MSI Allocated
D3
1594 I Interrupt Counterl I:l
LED § i Interrupt Counter2 I:l
LED & __J OFF OFF OFF OFF Interrupt Counter3 I:l
LEDT _.J Interrupt Counterd I:l
I |
Start LED OM/OFF Walk Enable DIP SW Session Enable Interrupt Session
Stop LED ON/OFF Walk Disable DIP SW Session Clear Interrupt Count

Q MICROCHIP
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433. MSIAD Y MEDHAH L =mss)
ATETIE, W—FrR—FIZVFRAU b R—FEOWLAZ VEIYRAAAIZ MSI B> MEZBHH
HIENTEET,
MSI A Y MEZFZAHETICIIUTOFIEEERITLETS,
1. [Enable Interrupt Session] R2 > %0 1) v o LET (K 4-9 58),

4-9. [Enable Interrupt Session]+ 7 3 >

MICROCHIP

Device Info Demo Controls

LED Controls

LED 1

LED 2

LED 3

LED 4

LBD 5

LED &

LED 7

BEREEREEE

LED &

Start LED ON/OFF Walk

Stop LED ON/OFF

Valk

PolarFire PCle Root Port Demo B2

Config Space  PCle Read/Write

DIP Switch Status
OnN OM ON aN
OFF OFF OFF OFF
Enable DIP SW Session

Disable DIP 5W Session

DMA Operations  Memory Test
Interrupt Counters

Mo of M5l Requested | 4

No of MSI Allocated |4

Interrupt Counter? I:l
Interrupt Counter2 |:|
Interrupt Counter3 |:|
Interrupt Counterd I:l

Enable Interrupt Session

Clear Interrupt Count

ZYAAEYaUAEMITHESE, GUI X RISCY Aty HIZHLTEIYAAEY S Iy A R2—
TILEREEELET, PFPCIEO X, TV FRKRA VMK TERSINI: MSI O#EZIELET .
K412, YIF7FLUYAR THLAURATIL—FrRA DV MIE2TEYHETONDEMSIDADDEA T%

~LFET,

®4-1. BYHTLNS MSI

MSI &S

1
2
3
4

Q MICROCHIP

IUFRAY b R—FLOBEIYRHE AT
SW10
SW9
sws
SW7

2. R4V FERLTEYRANI VI EZBERLEY,

GU ELTHYSToNEBVRAAAY VA

Interrupt Counterl
Interrupt Counter2
Interrupt Counter3

Interrupt Counter4
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4.3.4.

4-10. Interrupt Counter4

MicRacHP PolarFire PCle Root Port Demo B2

Device Info Demo Controls  Config Space  PCle Read/Write DMA Operations ~ Memory Test

LED Controls DIP Switch Status Interrupt Counters
LED 1 J
Mo of M5| Requested | 4
LED 2 J i
ON OM ON oM q
Mo of M5 Allocated
LED 3 J
=5 Interrupt Counterl
LED 5 i Interrupt Counter2
LED & J 5 DEE DSh DEE Interrupt Counter3
LED 7 ;.J Interrupt Counterd
LED & J
Start LED ON/OFF Walk Enable DIP SW Session Enable Interrupt Session
Stop LED OMN/OFF Walk Disable DIP 5W Session Clear Interrupt Count

3. [Clear Interrupt Count]/R2 > %3 &, GUI LDETOEIYRABHIUEANI T EINET,

BAR2 * EYBAEZTOT Y FOETEN2)
ATETIEK, L—FER—FIE BAR2 A B HZRAEZTOATVRERTITEZIEICLEY., TURKRSAU LD
LSRAM/DDR3/DDR4 2%} 9 A5 A EEEERTTEET .

MoDaR Y RERTTSHIC GUI LD[PCle Read/Write] 2 7&#EWNET, T2 FRA 2k
LSRAM/ DDR3/DDR4 * ) NZMIHEAHIN-RIC, BEMEBICEZANTHIETEEZTAAOTUFR
BB TEEY,

BAR2 GiAEZ T Y FOETFIBIUTDEY TH,
1. [BAR2-LSRAM|A 7L 3V %:&IRL. [Read] RZ2EV ) v LET (K 4-11 ),

@ MICROCHIP
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4-11. BAR2-LSRAM DA+ L

PolarFire PCle Root Port Demo B2

MicrocHIP

Device Info  Demo Controls  Config Space  PCle Read/Write  DMA Operations  Memory Test

© BAR2-L5RAM O BAR2-DDR3 O BAR2-DDR4 PCle Offset Address |x0 Note: Al data is in hex format

£t

UL

%100
%110
%120

2. FEDAEIMBEZRIRL, TONEBENEEZHRELETIT ., M4-1212HFRLET,
4-12. BAR2-LSRAM D& EAH

MicRacH PolarFire PCle Root Port Demo B2

Device Info Demo Controls  Config Space  PCle Read/Write DMA Operations  Memory Test

O earz-15RAM O BAR2-DDR3 O BAR2-DDR4 PCle Offset Address x0 Note: All data is in hex format
S, e x . xC

0x000 1 2 3 4 |
0x010 5 6 7 8

0x020 9 B C

0x030 D E F 10

0x040 11 12 13 14

0x050 15 16 17 18

0x060 19 1A 18 1C

0x070 1D 1E 1F 20

0x020 21 2 2 24

0x090 25 26 27 28

0xDAD 29 2A 2B 2

Ox0BD 20 2 2F 30

0x0C0 31 32 33 34

0x0D0 35 36 37 38

0x0ED 39 3A 3B 3C

0x0F0 ) 3E 3F a0

0x100 M 42 a3 a4

0x110 45 45 47 48

0x120 49 4A 4B 4C

Read Progress | Read

3. MESINEAEYMEBITHZKIZEEL, ANSNEEIFIURERA D b LSRAM A Y HEICEEAE
nFET (X 4-13 B8),

@ MICROCHIP



4.4.

4.4.1.

4-13. BAR2-LSRAM D& FAAIZHTH

MERSET PolarFire PCle Root Port Demo B2

Device Info Demo Controls  Config Space  PCle Read/Write  DMA Operations  Memory Test

© BAR2-L5RAM ) BAR2-DDR3 () BAR2-DDRA PCle Offset Address|x0 Note: All data is in hex format
- . A =R
0x000 1 2 3 4 |
o010 5 6 7 3
o ; : c
0x030 D E F 10
0x040 11 2 13 14
0x050 15 16 17 18
0060 19 1A 1B Ic
0x070 1D E 1F 20
0x080 21 22 23 24
0x090 5 26 27 28
Ox0AD 2 24 28 2c
0x0BO D) 2E 2F 30
0x0C0 31 2 33 34
0x0D0 35 36 37 33
OxDED 39 A 38 ac
OxOFO 3D 3 3F 0
0x100 41 42 23 a4
ox110 15 46 a7 48
0x120 19 pr 48 ¢

Read Progress | Read

4. RABOFIEBTEFOMDAE)MNBELLTETEET,
5. [Read]’R2 2%V 1) v L, TOAEVMENEFDEEZAAMEEZHEML TLWINERELET,
6. BI¥DOFIET BAR2-DDR3 £ & U BAR2-DDR4 » E DFEAEZZEHLETTEET,

F—R2TL—>2 ATy FOERTamsrs

ATETIE, L— b R—FEITFTROT—F2TL—2 AT FEERFTTEIEHICTVRKRA K DMA T Y
CUDEEERIBELET .

+ DMA ENMEDZEST

¢« AEYTRMDEFT

DMA Bi{ED E1Tmmv2)

JL— kR— F(RP)HY DMA EifEZBHIA L1=B(C. Mi-V Y I TR YHIEBAROZNLTIY KR4 >k
(EP) DMALPRA%#F7O T4 TICLET, TUFKRA U EDMAI VD VIETEED DMABIEEFRITTE
9,

+ JL— k7R— b LSRAM/DDR4 i 5 T F7RA > b LSRAM\DDR3\DDR4 ~( DMA #1%

+ I Y KA > b LSRAM\DDR3\DDR4 h 5 /L— k7R— b LSRAM\DDR4 ~(M DMA EjE

oD DMABMEIETEDFIRICEYEITLET .
1. [DMA Operations]Z 742 ) v 9 LET (K 4-14 BH),

2. FERZEITLET,
- FAYyFHEHSY JR RH 5 RPLSRAMto EP LSRAM Z:#IRLET,
- [Transfer Size (Bytes)| kO w A UMb 64K ZRIRLET,

- [Loop Count]# 20 IZ5%5%E L E£9( lTransfer Size] & TlLoop Count) [XFHEERIAEA—HR/T A —
2TY),
- [Starttransfer]z 2 ) w9 LET,

@ MICROCHIP
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B 4-14. RP LSRAM A5 EP LSRAM ~®M DMA E{EDEfSA

PolarFire PCle Root Port Demo

MicROCHIP .
Device Info Demo Controls  Config Space  PCle Read/Write | DMA Operations | Memory Test
- EHER
| Root Port Memory Type © LSRAM | () DDR4 500+
Continous DMA Transfer oo | sp vt 1o £p LSRAM o 430
Type Selection
400-1
T fer Size(B B4K v
ransfer Size(Bytes) - 350-
=8
£ 300-
RP LSRAM to EF LSRAM EP LSRAM to RF LSRAM =
2 250-
E
Throughput(MBps) | D Throughput(MBps) | 0 g 200+
=
=
Avg Thruput{MEps] | 0 Avg Thruput(MBps) | 0
0 | | | |
1 2 3 4 5
No of DMA Transfers
Loop Count| 20 ‘ | Start Transfer

RP LSRAM to EP LSRAM EP LSRAM to RP LSRAM
RP LSRAM to EP LSRAM Avg EP LSRAM to RP LSRAM Avg [

GUI IR ST BRIL—Ty FDIEE T ST 7% RRLEFT (K 4-15 2 8),
BJ 4-15. RP LSRAM A 5 EP LSRAM AD R JL—Fw k

PolarFire PCle Root Port Demo B2

MicrocHIP

Device Info Demo Controls  Config Space  PCle Read/Write DMA Operations  Memory Test

HE
Root Port Memory Type @ LSRAM ) DDR4 1000+
Continous [IJMA Transfer RP LSRAM to EP LSRAM »
Type Selection
Transfer Size(Bytes) | 64K w
£
RP LSRAM to EP LSRAM EP LSRAM to RP LSRAM ]
g
E
Throughput(MBps) | 993 Throughput{MEps) | 0 g
E
=
Avg Thruput(MBps) | 992 Avg Thruput(MBps) | 0

o
8 10 12 14 16 18 20
Loop Count 20 Start Transf No of DMA Transfers
a ransrer
RP LSRAM to EP LSRAM [ EP LSRAM to RP LSRAN [EE

RP LSRAM to EP LSRAM Avg EP LSRANM to RP LSRAM Avg [

3. DMA PSS UYL a UEFRIBTAICIEUTEERETLES .
- KAy 74%y YR A5 Both RPLSRAM <-> EP LSRAM Z&IRLET,
- [Transfer Size (Bytes)] kKA Y FH O U5 64K #ERLET S

- [Loop Count]# 20 I1Z5%%E L &9 ( ITransfer Size] & TLoop Count) [XFHEERTREAL—R/SS A —
2TY),

. 29
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4.4.2.

- [Start Transfer]Z22 ) v 9 LEY,

4. REFRIZ. FAvyF7H 95 RP LSRAM to EP DDR3 & RP LSRAM to EP DDR4 #3#RL. RJL—
Ty bDEFHEZRELET,

5. W—brR—FDAEYAZATELT DDRY Z#IRL. TV RRA Y FDERETLATY A4 TEERT
BHEIZEY DMAFEZEZEITLET .

AEY TR FDETEETS)

[Memory Test]2 TIEAEY TR MEREFIRELET, CDH#EEL DMA EETI . [Memory Test]Z 7
. L— b R—FBEUVITY RFRA > b AEY A A F(LSRAM, DDR3, DDRA)E®D DMA k3 oH 4o
AVEBRWICLET ., COMEEFT—21N8—2 AT vF R LET, COA T avEFE-L-TIL—
FAR— bk AEULDHE S, ZTDRICDMAEBEAEITEINET,

AEYFRAIMCIEF, 22— 7TUr— 3 VIETEEO—EDEEEETLET .

1. BESNET—EANI—2FF>TIL—hR— bk AT #H0HIET S

2. W—bFR=FAFEUDLIVRKRSA 2 AEYADDMALEEEITT S

3. L—FR—F AEYADT—BIINE—2VFHEETS

4. TURRA U AEYDBIL—FER—F AEYADDMAREFETT S

W—FrR—F AERVRDT—E2EBRLI-T—E NI —2%HET S
x%UTxr§£ﬁ¢élﬁT£®$ﬁ€£ﬁL$¢

1. GUI EM&FE DMA /85 A —4 (Transfer Size (Bytes). Pattern Type. Endpoint Memory Type.

RootPort Memory Type. EndPoint Offset Address, RootPort Offset Address)% &R L £9 (K 4-16 &
)

u

EFE )I—FR—F AL—TATR3IZ 1 MBRAIFIZEREEESNET, oT. =X
IVKRRAVF A7y b 7 KLRIE F80000. |KIL—FR—F 7 RLRIE
0x80000 T9,

B 4-16. AE") TR g

PolarFire PCle Root Port Demo B2

MicROCHIP

Device Info Demo Controls Config Space  PCle Read/Write DMA Operations = Memory Test

Memory Test Memory View
'Lr;nsfer Sic(Bylo) Root Port Memory Type Address _
- Olsram  ODDR4  [x0 View Memory
Pattern Type
Incremental V 0x0 xed 0x8 xC
(%000
Initial Value 0x010
x0 0x020
0x030
EndPoint Memory Type
= o ‘:P (%040
O LSRAM O DDR3 C) DDR4 w050
Root Port Memory Type %060
= 0070
J
O LSRAM ©ODDR4 04080
EndPoint Offset Address 0090
<0 x0AD
x0BD
Root Port Offset Address 0x0C0
x0 0x0D0
— OxDED
Memory Test ik
9 A %100

Q MICROCHIP
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2. [Memory Test]|Z#2 ) v o LET,

3. [Root Port Memory Typel] T DDR4 #:&ERL. [View MemorylZ 2 ) w9 ¥ 5 &, JL—kKR—F
DDR4 A\FtAH SN ET(H 4-17 B8),

4-17. [View Memory]#+ 73 >

PolarFire PCle Root Port Demo

MicrocHIP

Device Info Demo Controls Config Space  PCle Read/Write DMA Operations  Memory Test

Memory Test Memory View
Transfer Size(Bytes) Root Port Memory Type  Address
4K View M
G [own ] o

Pattern Type

Incremental V 0x0 xd 0x8 xC
0x000

Initial Value 0x010

x0 %020

EndPoint Memory Type xﬁ

© LSRaM O DDR3 O DDR4 X050

Root Port Memory Type x060
0070

O LSRAM O DDR4 04080

EndPoint Offset Address 0x090

«0 0x0A0
0x0BO

Root Port Offset Address 0x0C0

x0 0000
0x0E0

Memory Test I
L 4 0x100

4. GUIIZIZI—FR—F DDRA IZEZFAENT=T—EA /NI —UNRKRTINET (X 4-18 BE),

4-18. JL— k7R— ~ DDR4 A E ) DAHAE

PolarFire PCle Root Port Demo B2

MicroCHIP

Device Info Demo Controls  Config Space  PCle Read/Write DMA Operations Memory Test

Memory Test Memory View
'Lr:nsfer Se(Hyles) Root Port Memory Type  Address )
- OLsRaM  ©DDRA  [xD Leieney
Pattern Type
Incremental v Ox0 Oxd 0x8 xC
0000 0 1 2 3
Initial Value 0x010 4 5 6 7
x0 0020 8 9 A B
EndPoint Memory Type (D & E E g
0040 10 1 12 13
O LSRAM O DDR3 () DDR4 D50 14 15 - -
Root Port Memory Type 0x060 18 19 1A 1B
0070 1c 1D 1E 1F
O LsRaM O opR4 0080 20 21 22 23
EndPoint Offset Address %090 24 25 26 27
«0 0x0A0 28 29 24 2B
0x0B0 2C 2D 2E 2F
Root Port Offset Address 0x0C0 10 21 32 13
0 0x0D0 34 35 36 37
= 0x0ED 38 39 3A 3B
Memory Test | 0x0F0 Ele 3D 3E IF
k. 4 0x100 40 4 42 43

5. [PCle Read/Write]? 7ZZEIRL. [Read|ZV U v o3 5HL. TUFRA L LSRAMIZEZRAFENT:
T—RNE—URRERENET,
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Bl 4-19. T2 KR4 > k LSRAM X EY DRAE

MERGE PolarFire PCle Root Port Demo B2

Device Info Demo Controls  Config Space  PCle Read/Write  DMA Operations  Memory Test

© BaR2-L5RAM ) BAR2-DDR3 (D) BAR2-DDR4 PCle Offset Address x0 Note: All data is in hex format
o e e e e

0x000 D 1 2 3 |
0x010 4 5 6 T

0x020 8 9 A B

0x030 & D E F

0040 10 1 12 13

0050 14 15 16 17

0x060 18 19 1A 1B

0x070 1C 1D 1E 1F

%080 20 21 22 23

%090 24 25 26 27

O 0AD 28 29 28 2B

0x0BO 2C 2D 2E 2F

0x0C0 30 3 32 3

0x0D0 34 35 36 37

0x0ED 38 39 34 3B

0x0F0 3C 3D 3E 3F

0100 40 11 42 43

Ox110 44 45 46 47

0x120 43 49 44 48

Read Progress | Read

4.5. PolarFire DMA RJ)L—7w FDFE & Hmmra
K422, EHEDMAE— FRIZHAIEAE=RIL—Ty MEZTRLET,

F42. A)—TY rDELESH

DMA B 4 £ 7 ZJL—TF v +(MBps) FH9RI—F v F(MBps)
RP LSRAM —» EP LSRAM 512K 1022 1022
EP LSRAM — RP LSRAM 512K 779 779
RP LSRAM —> EP DDR3 512K 773 773
EP DDR3 — RP LSRAM 512K 328 328
RP LSRAM —» EP DDR4 512K 998 998
EP DDR4 — RP LSRAM 512K 391 391
RP DDR4 — EP LSRAM 512K 540 540
EP LSRAM — RP DDR4 512K 779 779
RP DDR4 — EP DDR3 512K 540 540
EP DDR3 — RP DDR4 512K 328 328
RP DDR4 — EP DDR4 512K 540 540
EP DDR4 — RP DDR4 512K 391 391
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5. ##& 1. FlashPro Express Z@>TTF/ N1 RIZFAF 532457
6ﬁ3£(ﬁﬁﬂ?’%)

W— b R—k THAUER—FAICTRTIIVI L, TVRRA U THAUER—FBIZTRTS
SUTTERENHYET,
JOJS 2O DFIBIEIUTOREY TY,
R—FADDY UN\PRR22OBYICHRESINTVELIEZHRELET,
BR7—IJILER—FADIO ORIV ZICEHELET,
RAMPCHLMDUSB—TIILER—FADI5 (FTDIAR— F)ICEHELET .
SW3RSA FRL v FEFE>THR—FAICEREBALET,
RR k PC ET FlashPro Express V7 bz 728 LT,
RO 3 TEERT 510, [New]ZED ) v U9 5h . [Project] * =2 —MKT[New Job Project] % ;&
RLET,
7. TNew Job Project from FlashPro Express Job] #4 7045 Ry ATTRR&HEELET,
— Import FlashPro Express job file:
[Browse]Z2 v L. .job 774 LERDTTGERLET . DT 7 A IILDEREE/ SR
<Hon0— K& T4 I)LE>\mpf_an4664 _df\Programming_files TY,

— FlashPro Express job project location:
[Browse]Z2 vy L., 72 z) FORFEMEZEELET .

5-1. FlashPro Express oD 3T 7Oz FOERK

o vk N PR

[#2 Create New Job Project X

Create a new job project by importing FlashPro Express job file.
Switch to developer mode if no programmer is connected or to reload programming files and enable additional features.
To switch to developer mode go to Project, Preferences, FlashPro Express Mode.

(¢ Import FlashPro Express job file
brojects\JIRA_design_update_FD\Design_update\mpf_an4664_df\Programming_ﬁles\top.job

If there is no FlashPro Express job file available, switch to developer mode
to construct chain automatically and load programming files.
To switch to developer mode go to Project, Preferences, FlashPro Express Mode.

" Construct automatically (developer mode)

Connected programmers: \ =] Refresh

Programming interface:  JTAG

FlashPro Express job project name: [top (i ]

FlashPro Express job project location: }ochip_projects\JIRA_design_update_FD\Design_update Browse...

Help oK ‘ Cancel ‘

8. [OKIZVUvH LET, RERTOTSIVY TJ74UNEREIN, TNARAANDTATSIUJH
HHEWNET,

9. 5-2 |Z5r9 TFlashPro Express] 7« > KoM EE T, [Programmer]7 1 —)L FIZTRAT ST &
ENRRINDIFBZHAELFEFT, RRSINGBUVEE., R—FOEKELHZE L. [Refresh/Rescan
Programmers]& 2 ) w2 L%,
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33


https://microchipsupport.force.com/s/newcase?pub_guid=GUID-F0E8564F-DD0C-428F-AE97-80B086459702&pub_lang=en-US&pub_ver=4&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-6B336282-C5E3-44C5-95DC-E5D7279D5A41&cover_title=PolarFire%20FPGA

5-2. TNARADTAES53IVY

Progect Edk Viow Programmr Halp

FRefreshfRescan Programmers

wrnoT @
Programmer e
E=h -] ™S
j pF Forne] e BiE
IDLE
RUN

Log. & x

[B] essages € Errors iy Womings ) Info

Tebedded FlashProd prograser detected. 7]

programmer 'EJ00LRUNEY' @ FlaskPref

Created FlashPre Express Job Froject. j

10. [RUN]ZZ U v LET., TS RABEEITTOS 5305 &hBE TRUN PASSED] RT7—4 AM
RREINFEFT (K 5-358), PCle)L—riR— b TEZETTHHZEIE 4. TEDET] #8HBLTL
&Ly,

5-3. FlashPro Express - RUN PASSED

[E5 FlashPeo Express EA12.0_designs\ TV DemalTVE Demo.pro - JTAG Pregramming interface CORRR =
Preject Edit View Programmer Help

Refresh fRescan Programmers.

© oo @

E=hi-- ™

\[0r o DT S

Programmer

=
AW mocwmRGmssE

fLog LR

E]Iﬂllgﬂ D e warongs i inf

prograzmer 'EX00IRTHEY" : Scan and Check Chain PASSED. A
programmer ‘E2001RUMEY* : device 'MPFIOOT @ Executing Action EROGRAM

prograsser "E200IRTREY' : device 'HPFICOT' : EXPORT ISC_ENABLE RESULT([32] = 00000000

progremmer ‘EXOOIRTNEY' : device ‘MFFIOOT* : EXPORT CRCERR[L] = @

prograzmer *EI00LRUAEY' : device 'MPFIGOT' : Programming FPGR Array and siVM...

prograzeer "E00IRTNEY’ : device 'HPFICOT' @ EXPORT BITS companent bitatream digeat[a56] = e623346r EalsandllzEcaane
prograzeer 'E200LRUNEY" : device 'HPFIONT' : EXPORT Fabric component bitstrean digest[256] = 45abSerleSladesd IESIS4LE4aLB4daT 125152505
prograsmer "EJ00LRTHEY" : device 'MPFIONT' : EXPORT siVM bitst digest[256] =

prograzmer 'E2001RINEY" : deviee 'HEFIOOT' @ ENPORT EOB componment hitstream digesc(25€) = . i 165 TakaT52Td80

programmer 'EI00IBUNEY' @ device 'MEFIOOTY 3
prograsses 'E200INUREY' : deviee 'HPF300T' : EXPORT DSN[138] = ShThAd3SSIedadcSfaS02E455de25hel

r - dewice 'METAGATY -
prograzmes 'EI00LBUNEY' : device *MPFIOOT' : Finished: Fri Feb 01 11:44:56 2019 (Elapmed time 00:08:44)
prograzmer 'EZ00IRENEY' : deviee 'HEFA0O0T' : Exeeuzing action PROGRAM PASSED.

@-e-0-@-8-6

K : Chain FASSED.
(Chain Prograsming Finished: Fri Feb 01 11:d4:5@ 2019 (Elapeed time 00:01:d4)

11. FlashPro Express ZBLC %M. [Project]? JATEXI|1Z Y Uv I LET, UEIZKY., JL— kR—
P TFTHAUNR—KAIZTOSSI VT ENET,

12. @#RIS. R—F BICTZTVRRA Vb THAUE2TOITSI0JLES, COTRITFIVT T74
ILDBEEE/ XA mpF_an4597_dF\Programming_files\top Eval Kit.job TY,
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6. ##H18 2: DDR4 MDEXTE mm+»)

DDRAH T AT LIE, AX4BAEY M A3 —TJIA4RENLT32EY FDDRA AEYIZTHERT
DEIBRESINET, DDRE A EVDMEILE LUV R A 22T NS A—4(L, PolarFire FHERA+v L
DDDRAAEYCEICEFEINET, K6-11-. DDRA A EYD—IBHLEEEERLET,

6-1. PF_.DDR4 2> 7 4% L—%4 - General

ecers Mermcny rstzater e T Cortode s
Top

o Cock Frncmnc | T
OUCA s atfen [ J
Topotogy
Memas Farmat [cowwormn =]
o [52 |
SO Mt o s F 3

’ Bl addens srorng on odkd rarks [

dogty | e preser...|
QR g ae | —
o e v
Colrmr Aeress Wdeh | C—

Bk addes Wt
Bark Crone Address W

Erable 8 e

vt Parity st

6-21Z. DDR4 A E ) D¥EALREFRLE T,
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6-2. PF_DDR4 O3> 7 4 % L—%4 - Memory Initialization

=y

PF_DDR4_UI_default_configuration
+ - JEDEC
[=h Microsemi PolarFire Evaluation Kits
=} PolarFire Evaluation Kit

= MT40A1GBWE-083E
- MPF300T
“ MPF300XT

Apply Newe preset...

General Memory Initialization | Memory Timing
E Mode Register 0

IFIxEd EL8 hd
ISequentia\ -
Memory CAS Latency |12

E Meode Register 1

Burst Length

Read Burst Type

ODT Rtt Nominal Valug RZQ/6 -
Memory Additive CAS Latency IDisahled 'I
‘Qutput Drive Strength RZQ/7 -

E Mode Register 2

Low Power Auto Self Refresh IAuIJomahc vl

Memory Write CAS Latency 11
IDisaI]Ied 'l

Dynamic ODT (Rt_WR)
E Mode Register 3
Fine Granularity Refresh Mode |Normal mode (Fixed 1x)

El Mode Register 4

Temperature Refresh Range Im
Temperature Refresh Mode Im
Self Refresh Abort Mode  |Disabled  —|

READ Preamble 2CK hd

Internal VRef Monitor

WRITE Preamble 1CK -

E Mode Register 5
Nicahled vi

CA Paritv | atency Made

Controller

Misc. -

6-3I1C, DDRAAEDAA I VIR EERLET,
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6-3. PF_DDR4 > 7 4 % L—% - Memory Timing

[ G e | MenoryIssiaston MersryTearg | Conbober e,

FF_ODRL U defauk_configuztion T Timing parameters dependent on speed bin
# JEDEC

= Mhtresersi PelarFire Evaluations Kty A ) i)

= Plurfirs Brabattion it
= MTADAGEWE-(2IE

MPFRAT woopg  [me
P (el [
e ] )
R ) 150
wol e [5

o 5 cyres) [+

E Th o

HRPC [ral |350.0
e ) [20

oy
W e [
wmsioen [
wlgvde [F
e st &
w3

£ other Timng parameters

et feycles) EE

20 Caibwon Type shert =

Anghy P prasat,.

6-41Z, DDRAXEYDaY FO—SHEERLET,
6-4. PF_DDR4 2> 7«4 % L—%4 - Controller

[ %I General | Memory Initialization Memory Timing Controller Misc.
i PF_DDR4_UI_default_configuration E Instance Select
- JEDEC
=3 Microsemi PolarFire Evaluation Kits Instance Number In vl
(=t PolarFire Evaluation Kit
=3 MT4DA1GEWE-D83E E User Interface

- MPF300T

MPF300XT Fabric Interface |AXI4 'I
AXT Width 64 'I
AXI ID Width ]

E Efficiency

Enable Activate/Precharge look-ahead [~

Number of banks to leokup |4 ;l

Address Ordering Idwip-Rﬂw-ElG—Eank—Col LI
= ODT Activation Settings on Write

LWI ml Enable RankD - 0DTD [v Enable Rank0 - 0DT1 [~

Enable Rank1 - 0DTO [~ Enable Rank1 - ODT1 [~

B Low Power
Enable self refresh request control [
E Misc

Enable RE-INIT Controls [~
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7. #HE 3 TCLRY ) 7T FDOETanrs
TCL R YT REF O A—RLETEEEI7ALICEERTLEST (T4 LY b THVI W), BHEIC
[5C. .job 774 LM TDesign Implementation till generation] M>TH A I O—F#BERTEET,
TCLOETFIBITTEDNDEY TY,
1. LiberoV 7 bz 7EEEBLET,
2. Project > Execute Script... £ BIRLET,
3. [Browse]®2 Jw4o L. 90— KLf= THW] T4 L% FUH DS script.tcl ZBINLET,
[Run]z2 vy 2 LEY,
TCLRY YT FOEFTICHIT S &, Libero TR Y kA THV ] T4 LY FYRITERENET,

TCL R4 T +De##MIE mpf_an4664 dF\HW\TCL_Script_readme.txt #SBL T &Ly, TCL
AT T FORTPRICELCEEBRICOVNTIE, BHOEMYR— FETEBLEDLELEZE,

&
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8. i 4 BEER anrs

UTICRETISE2EHE. KYUT7LUR THAUTHEDONS PCle TV RRA 2 bE IP a7ICET

DEMDERERBLET,

PolarFire k5> —/\ JAw %, PF_TX_PLL, PF_XCVR_REF_CLK M&#H: PolarFire Family
Transceiver User Guide

PF_PCIE @& #l: PolarFire Family PCI Express User Guide

PF_CCC M&##i: PolarFire Family Clocking Resources User Guide

DDR3 * E ') M E#: PolarFire Family Memory Controller User Guide

Libero. ModelSim. Synplify ®&¥#: 7 = 7 X—< TLibero SoC Documentation |
PolarFire FPGA i ¥ v ~ D FE#l: UG0747: PolarFire FPGA Evaluation Kit User Guide

CoreAHBLite M &E#A: CoreAHBLite Handbook
COXE(L LiberoSoC A4 A5 ML Y O—KTEEY,

CoreAHBtoAPB3 M &$#f: CoreAHBtoAPB3 Handbook
COXE(Z LiberoSoC A4S mhoSAHoO0—KTEET,
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https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/PolarFire_FPGA_and_PolarFire_SoC_FPGA_Transceiver_User_Guide_VB.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/PolarFire_FPGA_and_PolarFire_SoC_FPGA_Transceiver_User_Guide_VB.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/PolarFire_FPGA_and_PolarFire_SoC_FPGA_PCI_Express_User_Guide_VC.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/Microchip_PolarFire_FPGA_and_PolarFire_SoC_FPGA_Clocking_Resources_User_Guide_VB.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/PolarFire_FPGA_PolarFire_SoC_FPGA_Memory_Controller_User_Guide_VB.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/PolarFire_FPGA_PolarFire_SoC_FPGA_Memory_Controller_User_Guide_VB.pdf
https://www.microchip.com/en-us/products/fpgas-and-plds/fpga-and-soc-design-tools/fpga/libero-software-later-versions#documents
https://www.microchip.com/content/dam/mchp/documents/FPGA/ProductDocuments/UserGuides/microsemi_polarfire_fpga_evaluation_kit_user_guide_ug0747_v5.pdf
https://www.microchip.com/content/dam/mchp/documents/FPGA/ProductDocuments/UserGuides/microsemi_polarfire_fpga_evaluation_kit_user_guide_ug0747_v5.pdf

9. &ETEE(EEE?‘%)

UTOSRETEREIZIE, AXEICHMZ bN-ERERNERERFEMNSIBICYED 3 T EICRELTVWET,
£9-1. HETEBEE

D 202598 VWEDaVDOELEEABIUTOEYTY,
¢+ Libero® v2025.1 MITICXEEZEH L E L=
o T#5& 1: FlashPro Express > TTF/N\A RIZ2TAY S 053 55%] AOR5-12FHLEL=,
o T#i# 2: DDR4A DEHE] MOK6-2 LE6-4 ZEHFLFE L=,

c 2025518 VYED3YVCOXLEEARIUTORY TY,
¢ Libero®v2024.2 MIFICXEEZEH LEL 1=,
¢ XELKREBLT.Job I7AIDNRETCLRY Y TR I 7AILDINREEH LELT,
o T11. TETY A U DOEH] I Microchip FPGA_GUI_Pack ZEmMLE L 1=,
o N2 AHREMH) ZEHLEL.
o NB2TETHFAUOFEE MOF 12 EEHLEL,
o 221 VY—RERE|] AOXR2-1ZEHLELLE,
e T4 TEDETI AOGUIDEZEEFLFELT,
o [4#E 2: DDR4 MERE| ADH 6-1 ZFH L E L 1=,

B 2024568 YEC3IUBOEHREEANRELUTOREY TY,
e E11ZEEHLEL
e RI2FBEHFLFEL,
s H13FEHLFEL,
v HI14%F#HLELE,
v H16&ER1I7TEEFFHLEL

o T4##1& 1: FrashPro Express 2 > TTF/N\A RIZTAT S I U9 F 5 A% AD.job I7q4)e 7Ty
SEIVT JFALDNRRERH LEL,

o T#HE3TCLRIYTEDERTI ADTCLRY YT I7AILOIREBHLE LT,
A 2022488 VYEYavANERZEEABEIUTOEY TY,

¢ AZ(Z Microchip#tDF>FL—rEBERALE LT,

¢« XEZES % 50200802 h > DS00004664A ~EE L FE L1z,

¢+ XZEID % DG0802 h 5 AN4664 ~EE LF L 1=,

o 12 @TREH) ISHLWMTZEEMLE LT,

e E11ZEHLEL,

e RI1I2FFHLFELL,

e H12%FHLFEL,

e E13%FEHLEL,

e E14%FEHLEL,

e R16ERL-7TEEHLELL,

o T41L.GUIDA YR R=IL] ADGUIA VR =L )Y EBE®ZFE LT,

o T#5& 1: FrashPro Express # > TT/N\A RICTAT S I 05 F5h%E] AD.job Z7A)L&ET0S
ST I7AINDINREREHFLELE,

o THE3XTCLRZYTFDETI ADTCLRY YT E Z7A4ILDNRAEZEHFLEL .
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