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1. PolarFire FPGA PCle ¥ £+ DDR3L 1 DDR4 774 2e 354 38 ¥ 35 1H

(Ask a Question)

ASCRIA R T U] 45 P B B £ 22 5% %3k 8 7 PolarFire FPGA i FE#% PCle 3 . k% DDR3L 1 DDR4
A (P T mid AR RE ). PCle #iil8%. NE HEA7&45 Vi (Direct Memory Access,
DMA) #2841 CoreAXI4ADMAController IP T se Bl mid kit EEdm 1%, Bk .

« PCle |28 K) & DMA 5 H 884E THL PC L ELL/ /B R 447 .90 5 DDR3L/DDR4/LSRAM )%
AP T 2 R BT L E B R .

+ CoreAXI4DMAController {#if] CoreAXI4DMAController /£ DDR3L/DDR4 {724 f1 LSRAM 2 [al 44T
B AL

NS TR T el fE B PCle BFM JHIASHEAT TZE & Be it 1 Bk &S PCle i £ DMA, PAYE LSRAM.
DDR3L. DDR4 #11 PCle Z [RI#HAT Hd AL i .

Z %A 51247 Windows® 10.0 8¢ Linux® 6.8 (Ubuntu) =ML PC L& . 4/ Windows 3XzhFE
T A4 (Windows Driver Kit, WDK) “F-& &) Windows 10 iR PCle W& IKEHFER, AT ME
M. PC 55 PolarFire PCle uiii sl ATAC .. %R T —MEFHL PC LT MEER P 5t (Graphic
User Interface, GUI) M AT, Tl PCle #: O E KA DMA $5, £ ML PC 1155,
DDR3L. DDR4 5 PolarFire iFfii/Splash T E ALK LSRAM 774k &5 < ]34T B8 22 B

AN T —ANHPNHEFRRED, ft GUI 5 PCle IR F T H. GUIIEAT LB UART IF kit
DDR3L/DDR4 F1 LSRAM 2 [a]f¥) DMA 45, w3 EHL PC PCle 4ft&AwI A, N DDR3L/DDR4 1 LSRAM
Z I8 ff) DMA il it UART IF 447

PCle ¥ S it al UME A LA R EN SO F AT A s B i SCPFRE B L SO g R T A, 1
Z WM& 4: f# ] FlashPro Express Xt #sF it T 4mfe .

BHE: HP v LMEH SmartDebug 1A% 51 PCle Tifg: PCle #iERA . LTSSM RA
WU AR AT i) PCle Thfk. 4355l SmartDebug #:47 PCIE HiRIIEZE R, HS
U, SmartDebug H /5 -

1.1. &i—l‘g* (Ask a Question)
TRII T ISR BT ROREE . PR IP 2K

£ 1-1 W ER

BIERS 64 iz Windows® 10
Linux® Ubuntu WA 6.8
T
PolarFire® it T B (MPF300TS-FCG11521) &%, FRA D B{E mRR A
PolarFire Splash TH AL (MPF300T-1FCG484) A 2 B A
PCle® k& s HEZk (T HA b AR ft) PCIEC-098-0300-EC-EM-P-85
FHLPC, M4 PCle MITE. Wil % BN x4 B E HNIE —
i
Libero® SoC BRI G S BB AR, 75 2 IR SO dR ki

readme.txt Xff.
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BE. AE TSR Libero SmartDesign FIFL & B #4 AUH T H . #7797
Libero it nl &5 &t 5 HT

1.2. ﬁﬁj}%%’ﬁ: (Ask a Question)
T2 7, EHAT LR PR
WMFFRBET ST, M “AN4597: PolarFire® FPGA PCle®sii i DDR3L/DDR4 771 #5425 il 28 K3
MRS PR .
MELRALE T EE Libero SoC F44 e3¢ 2| £ 41 PC F:  Libero SoC 3C#%.

1.3. 3&7‘]—:\‘&% (Ask a Question)

fEfTHM R PCle MR 1 slfr 2281 ¥ 7] 5 PolarFire FPGA PCle i £ 357 PCle B, JFiid BAR 25 a) & ]
fiEdE N (Memory Write, MWr) FIfEf##E 10 (Memory Read, MRd) 45 =%#i 1

(Transaction Layer Packets, TLP) Vi 77 /7% DDR3L. DDR4 F&iiyfrfitias. PCle i s fix bk
MWr 1 MRd TLP # ¥4 AXI4 821345, Hidid CoreAXl4interconnect IP v [a] S5 A7 (i 4% o

FAHL PC LY PCle J R~ N AR 7B PCle & a2 F (Windows 10 Al Linux WIZRAS 6.8) Kt
DMA 4. FHL PC _ERIKEhFE P o lifiitss, FEiEid BARO Vil PCle DMA #i47%%, &t PolarFire
PCle #2841 () DMA 5] %, PCle %28 HA LR MO DMA 5] 4.

DMA Engine0: # 4T MEHL PC 7775 %] DDR3L/DDR4/LSRAM [] DMA #:1
DMA Enginel: #47 ) DDR3L/DDR4/LSRAM #|EH| PC 76k 2% 1) DMA #:{F:

HE: 4T SGDMA A () DMA #:1F, PCle IRaIHE /7 2R B W Ik T, JF
ABAT U P X AT EE . EIE RN E PCle DMA LI SGDMA, JFitE
S NG X HRIR T ()

PCle W/~ N 7 K2 CoreAXIADMA F=iil#8 IP, LAFh4T DDR3L #2841 LSRAM Z 5] f) DMA #:4E. LA
T5& CoreAXIADMA 28 IP [~ 1 -

ChannelO: #.7 M DDR3L #| DDR4. A DDR3L #| LSRAM, Ll DDR4 #| LSRAM [#] DMA #1E
Channel1: #47M DDR4 %] DDR3L. A LSRAM #| DDR3L, LLAM LSRAM %] DDR4 [#) DMA #1E

2 PCle i &34 243 FHL PC PCle #EHENF, FHL PC N AFEFSHi4E DMA 2578853 BAR2 K2
CoreAXI4DMA 4% IP. 4L PC ML b £5ilid UART IF K2 CoreAXIADMA x4 28 IP. $2{ftitik
Tif& R T £ PolarFire P-tisk Splash T HAARERS|FEHL PC PCle fH%HS, % DDR it & 470K,
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TERR T PCle fiy s s W THEHE o

& 1-1. PCle® 7~ BE i THZ AE P

PolarFire®

FPGA

| Push
Buttons

1.3.1.

Host PC

GUI or Linux®
PCIe
Application

Root Complex
(x4)

=]

DIP
Switches

DDR3 Memory
(x16)

Interrupt
PCle® EP (x4, Gen2)
PCIe
Dl‘VlA‘C‘UTTtrDﬂEF”’ e
I
} ((::'PR{ }(}:{>{ CoreUART }(}:
™| AXI Clock
|
» APB Clock ?
AXI Master APB Slave
|
i AXI4-Lite IF Slave
|
} -
| CoreAXI4DMA Controller
| AXI to APB
i
i A
MO | S0 M2 M1l
SOLCLK [ rm—mmm————- - ] i
> 1 AXI Interconnect |
‘ | [ itttk it it T !
| s3 | Ssh <4y | 524> | £S2.ClK s1
v v | P i
I ! I I
N | | | |
PolarFire SRAM } } } } 1/0 CTRL
I ! I I
LSRAM ! b |
I |
} } v v 166.6 MHz
| |
| | DDR3 Memory
1 | Controller
50 MHz 50 MHz | cec 111.111 Mle | (For E;atl)uat\on
Oscillator 7 . g |
|
| oot
! somsniel || 1
| [ 4 v
| |
| A 4
i
I
|
} DDR4 Memory
{_ _ForEvalatonke _ | Controller
200 MHz (For Evaluation Kit)
and 166.66 MHz (For Splash Kit)

DDR4 Memory
(x32)

PClIe controller's built-in DMA Path

CoreAXI4DMA Controller DMA Path

)&‘H‘ﬁﬁﬁ (Ask a Question)

IR BT AT DL I T R -

« LED [N4E: WL PC IRSHFLF XT3 5 34T BAR2 MWr #:4E. PCle #8478 AXI_IO_CTRL 8% =4

AXI 5 NF 55 LUE LED N4k

o DIP JF5i%HL: ML PC EXSNFEFF Wi 34T BAR2 MRd. PCle #5428 AXI_IO_CTRL i##5 Fr=4 AXI

TR 55 DL BUT RARES

o MSIHWritH: $% PR 4R, PCle i 2w EAL PC A& W, AL PC IRBNFE P2 A N A b B
TSI
o EMERSR/E . EHL PC IRENAER K ATR2 #:4u itk fid & v DDR3L/DDR4/LSRAM %4k, &% DDR3L/

<:>

Applicable only for Evaluation Kit

DDR4/LSRAM F7# #5047 BAR2 f#-6ifi #5152/ 5 F1.55 .
R BT SR LN 2R AL DMA 45
.« E4: DMA #:14E
« SGDMA #1F
+ CoreDMA #1E
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1.3.1.1. j@éi DMA ﬁ%’ﬂ:‘: (Ask a Question)
2 SGDMA #ix 2% 1ERF, PCle DMAO/DMAT =il 28 AT IE S A7t 5.0 2 (A1) DMA #4E . DLF &34
437 DMAO 1 DMA1 %257 .

1.3.1.1.1. DMAO——FH1 PC 7£fi£#5 2] DDR3L/DDR4/LSRAM (ask a Question)
PCle DMA Engine0 ## A F 88, $147 M EHL PC £74% % %) DDR3L/DDRA/LSRAM 17 ik B4 113%4: DMA

E:

1. PolarFire_PCle_GUI M E/7ifid PCle ik & DMA 5|45, w45 DMA JEA HAR. kb AR,
2. DMA i #1) PCle #% KBl 55 .

3. PCle #mF#L PC &i% MRd TLP.

4. FHLPC [ PCle IR HI 5% (CplD) TLP.

5. R[EIEEZ H PCle AXI 48 115 X\ DDR3L/DDR4/LSRAM 77 1i# 2% .

6. DMA =23 E R AT LIRS (MBIR 2 3] 5) , ELF|5EdE 2 KK DMA $dl £ 5 .

7. DMA £l 2815 4L PC &% MSIO Hil. ML PC _EAIIREHFLFR IR iZ b5, 528 DMA RS A5

Ji% DMA 5555 T FEHT I b i %8, R IX 2845 2 A% 3% 3] PolarFire_PCle_GUI B HIFEFF .

1.3.1.1.2. DMA1——DDR3L/DDR4/LSRAM Z] =M PC FEERS (ask a question)

PCle DMA Enginel #% 8 LA 5%, 447 )\ DDR3L/DDR4/LSRAM 17iti 85 F| 341 PC 174t 45 111 %42 DMA #
1E:

PolarFire_PCle_GUI N2 FiEiT PCle #5 % & DMA #1588, S35 DMA A H bR, Huhb A1/,
DMA il 2% Kt AXI S8 & 2 EE %, M DDR3L/DDR4/LSRAM 17-fif % i3 BUE 4% «
DMA # il #5481 FH Sz B 40 7] PCle KBS N %% . PCle #%1a) F41 PC Ki% MWr TLP.
DMA 5| 2% E E PUTILIEFE CGDIE 2 f13) , BEF5EHIRE K/ DMA B &4 .
DMA il g1 AL PC K% MSI1 . 4L PC _ERIREHRE FAG I 2% k5, 20 DMA IR 5E
Jil DMA =555 B8 F IR0 I o A0, HoKe X 2845 B A% 3% %)) PolarFire_PCle_GUI M FHFE -
1.3.1.2. SGDMA #EAE (aska question)
5 F SGDMA # /5, PCle DMAO/DMA1 7E:H1 PC (14> B A7 1% 8470 5 PolarFire IS 470 2% 2 (B HAT
DMA #:1E .

1.3.1.2.1. FEH PC 77523 %] DDR3L/DDR4 (ask a question)

PCle DMA Engine0 %[ T BT =47 M EHL PC 771# %8 %] DDR3L/DDR4 771 %3 1) DMA #:1F

PL R4 T PCle DMAO ) SGDMA #:1F

1. PolarFire_PCle_GUI 3 FF£F7[7] PCle JXahFE 714K SG DMA. ML PC _E[HERANFE P 7 Be v FH I A7-if
G, IR X HIRRF, HA S o8O s s R RN

2. H#x DDR3L/DDR4 fF# 28 A N LEAFfifi % o BRBNAE P AT H 3 — N2 b XA FF i ik AC & PCle
DMAO Ff kit DMA #4E.

3. DMA =il Z3 FH 22 i X Fik #F b bik ] PCle % R S L3 55 .

4. PCle #[a 341 PC Ji% MRd TLP. 4L PC 4] PCle i[5l 58 &% (CplD) TLP.

5. DMA iZ i 8 e BUR L2 o X HAFF,  JFAE R FF o (9 41 PC A7k BTtk i) PCle R A0 B A

%o

6. PCle #[f¥3:#L PC %% MRd TLP. FEHL PC [f] PCle #£i#%3% 1] CplD TLP.
7. REEAEZ B PCle AXI 342115 X\ DDR3L/DDR4 f7-fif #5 -
8. DMA #Eiil# EAEPUTILEFE (NS 3 7D, EBI5ERARE K/ DMA Eid L4 .

vk o=
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-367CB287-07E1-4BBD-9E75-D3DC0E23C160&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=DMA0%E2%80%94%E2%80%94%E4%B8%BB%E6%9C%BAPC%E5%AD%98%E5%82%A8%E5%99%A8%E5%88%B0DDR3L%2FDDR4%2FLSRAM
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-828D7BF6-ADFD-44C6-B8C4-DDD072590731&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=DMA1%E2%80%94%E2%80%94DDR3L%2FDDR4%2FLSRAM%E5%88%B0%E4%B8%BB%E6%9C%BAPC%E5%AD%98%E5%82%A8%E5%99%A8
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-E86E1342-8265-4761-AE8D-E5504F150D79&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=SGDMA%E6%93%8D%E4%BD%9C
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-F2A537C3-06C9-4D90-BB48-05C3F0AE8C35&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E4%B8%BB%E6%9C%BAPC%E5%AD%98%E5%82%A8%E5%99%A8%E5%88%B0DDR3L%2FDDR4

9. DMA # il 4L PC &% MSIO i EHL PC _ERIRENEF A2 1Z 9 Wi /5, 3 DMA RS TE
Ji% DMA 555 FirFEHI i 3 358, R IX 2845 2 A% 3% 3] PolarFire_PCle_GUI B HIFEFF .

& 1-2. DMAO——SG DMA F{E 1

Source and Destination Side:

Page Address Scatter-Gather DMA
Page Size (bytes)
Next Descriptor Pointer

/ Page 1
Desc 1 /
Desc 2
\ Page 2
Desc 3
Desc 4 \ DDPI}Z:[I;{ErSR4
\ Page 3
Page 4
1.3.1.2.2. DDR3L/DDR4 B PC FEfE RS (aska uestion)

PCle DMA Engine1 #47 A\ DDR3L/DDR4 f#fi##% 2| 4L PC A7 &% 80 DMA #:4E (18 1-3)
LN BAY T PCle DMAT (¥ SGDMA #1F:

1. PolarFire_PCle_GUI i #2717 PCle IXsFEF1E 3K SG DMA. FEHL PC L RIIXENFE R 43 1C vl FH A7 ik
Hot, OV X AR, HA s o E s oTr bR R N,

2. U5 DDR3L/DDR4 175 S84 W N IE L1715 25 . 7F LSRAM g BN nh X FiR 7S, Hh 4 DDR3L/
DDR4 fiifigs 1) 2Ehk . LSRAM FEhE 22 4kes DMA #5145, 1E NIRRT HubLE .

IKBNFE AL FHZE — > AL PC HARZZ P X IR £ (1 Hukik iR & PCle DMAT Jf k2 DMA #:4E.

DMA 2 il g4 FH 22 b X i - bk 7] PCle 4% R it AR 55

PCle #% F#L PC k% MRd TLP. EHL PC [ PCle %R [7] CplD TLP.

DMA il 28 $2 UK SE 22 ph X IR RF, IR AXI S8R LS %, M DDR3L/DDR4 17 fif 2 52 HUEL I .
B ECEE, DMA $ail 28456 FH IR 77 9 3201 PC A7 i e oc bk o) PCle & RS NHE %

PCle #%A EHL PC &% MWr TLP.

DMA FHI 2 E R AT FE (MBIE 4 3] 8) , HRBI5E IR & K/ DMA Hii 4

0. DMA #ihil#515) 3 M1 PC &i% MSI1 . ML PC _EIKEHAR BRI 3% S, 33HL DMA RS 58
% DMA 545 FIT 6 F I Ik FBL A%, PR ax sbqE AL 3 PolarFire_PCle_GUI M A,

o> P 0 N o kW
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& 1-3. DMA1——SG DMA £ 1E =4

Source Side: Destination Side:
Page Address Scatter-Gather DMA Page Address
Page Size (bytes) Page Size (bytes)
Next Descriptor Pointer Next Descriptor Pointer

/ et
Desc 1
Desc 2
\ Page 2
Desc 3
DDR3L/DDR4
Desc 4 \ Memory
Page 3
Page 4
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1.3.2. iﬁi‘[‘j‘”&fﬂ (Ask a Question)
TEERT PCle i 5 2% %1t {E Libero SoC &tk T Z ¥ 1+ 5230

& 1-4. PCle®¥ii 5% & it

PF_DDR3_SS_0

PF_DDR3_S5
PF_DDR4_SS 0
e,
ey
CCC_111MHz 0 Wi
I
g T | | em
CCC_111MHz 0Qs.
a2
T T
en -
AXI4_Interconnect_0
g ) SRAM_AXI_0 PF_DDR4_S5
e werero
PF_RESET_0 o J\
I i - . e
)))) SRAN_AXT CoreDMA_IO_CTRL_0
A DS TRLD
T T AXIA_Tnterconnect AXItoAPB_0
f a0y
Jossens o
AXItoAPB [
[ CoreDMA_10_CTRL
[
PCle_EP_0

S
— PCeEP -—‘

T2 & & LR SmartDesign A4 fFit# 452 7 R4 F AXI4Interconnect IP:
* PCleEP 7 &%
+ CoreDMA Fil UART T &4t
* AXItoAPB
- DDR3L &%
+ DDR4 T &%
*  AXI LSRAM
* AXl4Interconnect IP
1.3.2.1. PCle EP F R4 (askaquestion)

PCle_EP SmartDesign 28 PCle ufi i L BB &, W NEIFR. ©XEE sw_debounce bk, HTH#i
HIAR B A=A R RS, FEm PCle 42 i 2% A 2k A= ik vt
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-B7A0F1B9-A6C8-4612-94D4-9C614E13517F&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=PCIe%20EP%E5%AD%90%E7%B3%BB%E7%BB%9F

PCIE A% & i a5 R B R e P R s K 5 B2, B Gen2 (5.0 Gbps) B % i 5 Fllx 4 B it o
FE. FCEZHH Simulation Level (7400 % & A BFM, LUEH PCle BFM B4 & i13E 4T 1
o JCICHERTE ORISR, PCle 45M#: DAL RFFAAE . BiTERE APB #2110, LAV PCle DMA
F L4 25 A7 4

AR P~ BAR AL E 64 7

+ BARO: @i PCle #4221 APB #2044 1] PCle DMA. Hubh &4 f b 274558 . 5 BARO JelE I Hukil-4%
W27 A7 210 B 9 BARO Hubik 4 Ay PCle APB IF 4k (0x0300_0000) .

« BAR2: ik 24725 L0 & AXI LSRAM. DDR3L il DDR4 fif# 8% . ERMEAL T, 5 BAR2 KEKIK
M- e 27 A7 28 0 B 1T 9] 45 M43 ) 29 47 28 (0x1000_0000) . Eijjlal LSRAM. DDR3L 1 DDR4 f£fi#
P FEMLPC RIS 44 BARO, it PCle APB IF ¥ BAR2 it #:#: 27 {7 %% (TRSL_ADDR)
fii B 4 LSRAM (0x3000_0000) /DDR3L (0x2000_0000) /DDR4 (0x4000_0000) f£fi&%ekLht.

& 1-5. PCle_EP SmartDesign

PCle TL CLK 0

PF_PCIE_C0_0

PF_XCVR_REF_CLK _C0_0 |
‘ PCle_TX PLL 0

e

ax sk

PCle_TX_PLL ‘

‘ sw_debounce_0

uuuuuuuu

)

il

sw_debounce

PF_PCIE_CO

PCle_TL_CLK SmartDesign H T4 PolarFire #5442t PCle TL CLK, 5% W& 1-6. PCle TL CLK 4%
$23| Tx PLL ) CLK_125 MHz. 7E PolarFire #3F+, TL CLKAX{E PCle ¥4tk e /s nl . Fk 160
MHz #Iz 3% 28 73 3= 80 MHz B8k, FT-7& PCle #I4G I 3K5) TL CLK. PCle ¥k 5e s, NGMUX
FH ¥ e B U 2P 75 19 CLK_125 MHz. PF #14a4L IS 4L4% IP 1) BANK 0. BANK 1 1 BANK 7 FHEIRTS
&5 H T4 CALIB_LDONE 5%, {E& DDR3L/DDR4 Eif55 .
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& 1-6. PCle_TL_CLK SmartDesign

OSC_160MHz_0 CLK_DIV2_0 NGMUX_0
RCOSC_160MHZ_CLK_DIV| cLK_IN cLK_ouT| 1KO
—|ckt  ckou TL_CLK
0SC_160MHz CLK_DIV2 SEL
PCle_INIT_MONITOR 0 NGMUX
FABRIC_POR_N FABRIC_POR_N
PCIE_INIT_DONE|—

ef%

D £
DEVICE_INIT_DONE DEVICE_INIT_DONE

BANK_0_CALIB_STATU: ‘ BANK_6_VDDI_STATUS
BANK_1_CALIB_STATU: i ‘ AND3_0
BANKJ_muB_s‘rA'rusj ‘

BANK_6_VDDI_STATU: 455_/ Y BANKO_1_7_CALIB_DONE
C

AND3

X X X B X X X X

PCIe_INIT_MONITOR

CLK_125MHz

1.3.2.2. CoreDMA Fl UART T 224 (aska question)
CoreDMA_IO_CTRL SmartDesign SEHL45# %5 /745 CoreDMA4DMA IP #1464 A1 UART_SD, i & fr
axiddma_init iZ4EiE L AXI4Lite #1153 %) CoreDMA, LUR#E GUI & H iU 24447 DMA #:4F . axi_io_ctrl
Bk B PCle BAR (a4, FF4H] 10 B¢ axiddma_init 2% .

CoreAXIADMAController IP BL & 4 64 £z AXI4 Hfls % 5, JF B V%X descriptorO Al descriptor? A A%
ik, DescriptorO Hl-F A DDR3L #| DDR4. M DDR3L % LSRAM LA & A DDR4 %I LSRAM [ DMA #
Y&, descriptor1 1T M DDR4 #| DDR3L. A LSRAM %] DDR3L LA 2 M LSRAM %] DDR4 ] DMA #:1F .

THEERT CoreDMA_IO_CTRL SmartDesign.

& 1-7. CoreDMA_IO_CTRL SmartDesign

axiddma_init 0

CoreDMA_Controller 0

CoreAXI4 Lite 0

1
UART SD 0 ‘ CoreAXT4_Lite

UART_SD SmartDesign S8l UART IF {5 B 75 101258, W FEFR. cmd_ctrlr B2k B UART (1)
i, iR AN Z % LA AT CoreDMA/DDR fiifi#s#lih1k . pattern_gen_checker i H 15 & 5
WItGtk DDR fifids, JE548 2 iR AT ts
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& 1-8. UART SmartDesign

ax—§
CORE_UART_0 cmd_ctrir_0
pattern_gen_checker 0
Herrs R
1K
Hesn
Hopb_N_EVEN
oen RXRDY|
HpARITY_EN
RESET_N reseT_n ™R0Y]
RX i

- rady i

13h00Chean vaL12:0)

DATA_IN7:0]

AXH AX14_M

C_data_i[31:0]
L addr_[11:0]

Core_UART [

) pattern_gen_checker
coredma_ch1_type_o[2:0]] ‘
clk_count_i[63:0] ‘ ‘

cmd_ctrlr

coredma_int_i[1:0]

1.3.2.3. FEERIEHIZR T RGL (aska question)
AT H ST a0 8% 1 250, 640 DDR3L. DDR4 1 AXI LSRAM.,
1.3.2.3.1. DDR3|. (Ask a Question)

DDR3L FRANE NiEIT AXI4 #:015iH 16 7 DDR3L f£fik#s. KM “PolarFire 74 L Efl DDR3L f£fi
27 WBORACE DDR3L FC & 2% HH I BT A 176 23 W1 U A F P 250

BHE.
«  DDR3L & T s T E AR %1
o HKNA E BE ER AT B AL DDR3LALE M HEZEE (MT41K512M8DA-107:

P) , iHZ L “AN4997: PolarFire® FPGA Bqulng a Mi-V Processor Subsystem”
(1) “Appendix 3 - DDR3 Configuration ”

1.3.2.3.2. DDR4 (Ask a Question)
DDR4 T AL & Nt AXI4 64 {13213 17] 32 {if DDR4 174 5% . DDR4 1252 ¥1iEAL N 17 S 504 IR

PolarFire 1¥fti/Splash T.H AL ff) DDR4 f7fif & #EATHCE . 7% DDR4 T RAMEWEZE L, HS WM
% 2: DDR4ATLE.

1.3.2.3.3. AX' LSRAM (Ask a Question)

ifwrul:a'] AXI'LSRAM BCE N 4 KB. 1A% LSRAM $04Tiid 4 KB i) DMA #:4F, NIiX 4 KB ) A B 218
o PRI Y T8 A SR DMA R/ it R fE

1.3.2.4. AXI Fl| APB SmartDesign (ask a uestion)

AXI_to_APB SmartDesign {8 FHAN A 1) IP &% 5280 AXI 2 APB 1540, a0 FEIFTR. AXI 2| APB IF A Filid
PCle APB IF )\ BARO 7 [H]jj [1] PCle #5 i 27 /7 4%

& 1-9. AX|_to_APB SmartDesign

AHBtoAPB_0

Core_APB_0
HCLK
ACLK HRESETN APBinitiator | |APB3mmaster APBmslaveD) APBmslaved
ARESETN ‘ core AHBL 0 |AHBtarget
AXItoAHBL_0 y 2 — Core_APB

—_——————— AHBtoAPB =

+—ACLK
RESETN

L HCLK AHBMasterlF|

L——HRESETN
AXISlavelF IE———@|AXISavelr Core_AHBL
e
AXTtoAHBL
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-A643BC46-ACE3-4484-815B-118743D2DC35&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=DDR3L
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ApplicationNotes/ApplicationNotes/PolarFire_FPGA_Building_MIV_Subsystem_AN4997.pdf
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-F7C0A568-96AF-4023-B1A2-E0F2A5A08467&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=DDR4
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-5EE55634-77BF-4DCB-8A10-51D6A27C2F79&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=AXI%20LSRAM
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-E13E8473-BCF8-4895-817E-3077E5081ECC&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=AXI%E5%88%B0APB%20SmartDesign

1.3.2.5. CoreAXl4Interconnect IP (askaquestion)
CoreAXl4Interconnect IP BL & 1 AT A&t AT H AR 1«
* Initiator0: PCle
* Initiator1: CoreAXI4DMAController IP
* Initiator2: AR ERKKARZHE (pattern_gen_checker )
* TargetO: AXItoAPB #f#z (0x0000_0000 % OxOFFF_FFFF)
+ Targetl: AXI Hirgitz 745 (0x1000_0000 % Ox1FFF_FFFF)
+ Target2: DDR3L T &%t (0x2000_0000 % Ox2FFF_FFFF) (Splash T H A K ffifE
* Target3: AXI4 LSRAM (0x3000_0000 % Ox3FFF_FFFF)
* Targetd: DDR4 T %4 (0x4000_0000 % Ox4FFF_FFFF)

Slave0 Bt B ¥ AXI4 F55 564505 AXI3 F55 .
1-4- H‘T@:F %m (Ask a Question)

FEERT PCle i s 5% Bt B P 45 4
o AP 1. Ak PCle TL_CLK. FHLH{#iFH 80 MHz I, 31:4F PCle ¥Ithtk5¢ iy E YI#: 5] 125 MHz.
o BB 2. A PCle £ 1% CDR % 4 il XCVR B4t

* ek 3: 4y PCle APB. DDR4 PLL Z% I 8 Al CCC 2% I i £ 50 MHz 8. DDR4 T R4t A4
g AXI 2 HI8 584 i 200 MHz Chy Splash TR A4 5k 166.66 MHz) 4. DDR3L ¥ R4 A4 p
166.66 MHz It 4, Jfi%# 3] AXI i target2 CDC #%11.

+
B 1-10. i B 451y

- -~ -~~~ -~ -~ -~ -~ -~ -~ -~ -~ -~~~ =~ -~ "~ —~—~ -~ — " —]—~“"]™]/—+~——-" =“"*™"™*""~>"»®>"®«>"=>""““""="®>>®=®>”=®>»~=®?”=??=-"™=®=~=®"==~=®="=»“===‘=®=-==-/""""«&>"&""®&®W&®W&™®"®"&™"~™"™"®™"®™™"® ®=™"”®»"?®=??®??™??--.---“"="®=?=®=??”™ = -"'="”"“"="T”’ - = “T”’T"’"""——"”"——=="="™"~™ I
| | Tt Tt T T T T T T T T T T T =TTt T T T T T T T T T T T T T T T T T T T | |
! 3 Clock Domain 1 i ! Clock Domain 2 i i Clock Domain 3 ! !
I I I I
! | On-chip 160 MHz | ! 100 MHz Reference Clock | | ! |
| i Oscillator ! ! from PCle Edge Card ! | On-board 50 MHz Crystal ! !
i i | ! | ! Oscillator ! !
| ! 160 MHz ! i l ! ! | |
I I

1 | i | R A |
| ! ! | ! i !

| |

! i Divider 2 ! ! ! 50 MHz |
} | ! } PF_XCVR_REF_CLK_0 ! } !
| ! | | |
! | lso MHz [ ! for Evotuaton kit !
I | } . | |
I I, |
w ‘ NGMUX 1125MHz o) 2 =yl S |
! i | 3 v |
} | | CLKS_TO_XCVR }
I ! 4 ! v DDR4 I
i I APB_S_PCLK !
| TL_CLK_125MHz AXI_CLK [« 200 MHz** 166.66 MHz |
| PCle_INIT_DONE 80 MHz or i
! 125 MHz |
I i
! - PCle + l v y '
| PF_INIT_Monitor ACLK S_CLKO  S_CLK2 |
} DMA AXI Clock }
| AXI Interconnect i
| |
i i
| i
| |

*: DDR3L is applicable only for Evaluation demo design.
On Splash Kit, 166.66 MHz is used

1-5- E'ﬁ_l:g%m (Ask a Question)

CoreReset_PF #4415 USER_RESETN (PolarFire ¥4t T A AL L[y SW6 Al PolarFire Splash T A4 Ly
SW2) [ % DDR4 #4ii 4l (200 MHz) 3k, J£/E/ FABRIC_RESET_N, F-TIRzh&4EH AXI #2084,
CoreReset_PF ] DEVICE_INIT_DONE {55, 1Z5 STEa - WIa L5 i BN E . A R VI
HZ{5 8, 152 I PolarFire Family Power-Up and Resets User Guide.

£ % CoreReset_PF IP I 25 5., 15Z M Libero IP H&H1(1) CoreReset PF F /.
DDR3L/DDR4 + &4t kT FAEA, HANEREGEMFEIEEE. FTERER T SHEIFHREMEN.
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-C59F42B2-3568-422D-BC9F-C75E0277600A&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=CoreAXI4Interconnect%20IP
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-148E6EA0-E146-430F-9B3D-1E24C00D3462&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E6%97%B6%E9%92%9F%E7%BB%93%E6%9E%84
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-FB1AA002-9DEE-4BF2-8D09-6BF512026E87&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E5%A4%8D%E4%BD%8D%E7%BB%93%E6%9E%84
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/Microchip_PolarFire_FPGA_and_PolarFire_SoC_FPGA_Power_Up_and_Reset_User_Guide_VC.pdf

B 1-11. B 55H)

DDR4
200 MHz* PLL_Lock
USER_RESETN \ A
CoreReset_PF » AXI_Logic
DEVICE_INIT_DONE FABRIC_RESET_N

BANKO_1_7_CALIB_DONE
PF_INIT_Monitor

AND > DDR3L/DDR4

RESET_N System Reset
PLL_Lock
CCC >

*: On Splash Kit, 166.66 MHz is used.

1.6. ﬁ[&%mu% (Ask a Question)
SERZ AT 32 AL R Stk DMA A4 Bir 2 5 i B b L A% . 3201 PC B FRE 7B A2 DMA &
S X Se T 528, 45 M2 4EAE DMA fE5m4h BN 1R X B 5088 . DMA 51 357E DMA A& 445 it 1) 4L
PC k& W, FAL PC N AR T U EES H L UL A H ARt &
Tt = AR AN CFAT) x ISR /A S i 7 OIS b R %
et s AXI. PCle Fil DMA 5| 28 5 55 52 A (R 4 30 74 o

1.7. ﬁj‘ﬁ'&i‘l_‘ (Ask a Question)

FHUGZ 0T, 1EHAT LT PR
1. 7£ Project (JiH) H¥+)g3h Libero SoC, #&J5#.ili Open Project () IiH) .

2. WYWZE mpf an4597 df/HW/Eval Kit B{mpf an4597 df/HW/Splash Kit. B#AT(HE, i
FFEAE ) TCL BIABIZE Libero Wi H . Z6I%E Libero W H, 152 WM 4: 1847 TCL WA S .

PCle BFM it & #2 AXI K H %, #& PCle 1 DDR3L. DDR4 #1 LSRAM 771 #% 2 [E] #1147 1 KB DMA #
{E. PCle BFM fjj B A FH — M1 L1 BFM B AR 5881 PCle i si4z 11, 1% BFM 1] LLdt AXI #: 1 RIS
NFSAEIE S . REHESHMAH Cbfm) W3, FH i i BEiERS PCle #2001 FPGA #it.
% BFM A I8 215 H, %2 W PolarFire Family PCI Express User Guide. Micron DDR3L fl DDR4
it a U LE Testbench Hsifilft, FT{/i 5 DDR3L #1 DDR4 {7 fifi#s 2 il 45 o

EE. {f “Design Flow” (&It EIRPiE# “system verilog” , FN
Micron $2AE 7 it 28 R A system verilog 4’5 -

f Project settings (JiH#HE) > Design Flow i£1jik, Xl “Verify Pre-Synthesized
Design” (WAETRZEE ) TH “Simulate” (fFE) k4jHE . 4 ModelSim TH 58 )i B 75
L0 B 15 4050, W REPR.
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-30F6EBD1-85E0-411B-8E1B-568EA9D464AC&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E5%90%9E%E5%90%90%E9%87%8F%E6%B5%8B%E9%87%8F
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-FB9024BE-87D5-465F-AF04-B79E13AA2A0C&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E4%BB%BF%E7%9C%9F%E8%AE%BE%E8%AE%A1
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/PolarFire_FPGA_and_PolarFire_SoC_FPGA_PCI_Express_User_Guide_VC.pdf

& 1-12. i © &%t

Design Flow A

PCle_EP g Q #

Tool

4 b Create Design
B3 Create SrnartDesign
Create HDL
24 Create SmartDesign Testbench
Create HDL Testbench
4 | Verify Pre-Synthesized Design
| B Simulate |
4 » Constraints
_'ﬁ Manage Constraints
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1.7.1.

ﬁi Eﬁﬁ (Ask a Question)
LR Z A4 PCle BFM 1/ H 2
1. JTUARY, NSYSREST 15 S KT A E .
DDR3L il DDR4 17-if 42 #1 4341 4: 1. DDR3L/DDR4 17-if #& 3¢t CTRLR_READY.
3. PCle BFM FFif#h47 BFM Jii A4

PCIex4 PCIex4 0 PF PCIE PCIE 1 user.bfme.

4. PCle EndPoint AXI4 3 0E4E . bem A<, it CoreAXl4Interconnect [ SRAM_AXI_0. DDR3L i
DDR4 K5 NFIELHL I R FH 55 .

5. 18 us /g, fiEEM. M TFiHMETEM, % 457" PCIE1 BFM Simulation Complete - 282
Instructions - NO ERRORS (PCIE1 BFM 1}j & 58 fi——282 %454 5

6. 15 usq, fiEEM. *T Splash TAf, <&/~ PCIE1 BFM Simulation Complete - 272
Instructions - NO ERRORS (PCIE1 BFM 1ﬁﬁmﬁk**272 HARLS—— TR WHE. ModelSim®
H& (transcript) & M4 &R BFM 4>

EHE.:
9 o BATIARRS, BRI ERRERGS AT 3, DRI 58 OIS T A B AN g BRI R s B &
). g P ARIZATE, W PATE script.tel FyERBRG HiifEd4.
o XTURG TERAGE, MRS EHE DR ERIER, H R L2 X LR
EEO
. fﬁiﬁﬁ'ﬁ( gitgr, P RESE BN TR PR SR S . XS AR
P8 VhRROX S JEgR AT .

M

&

ModelSim HEE N2 iR BFM a2 HATH E .

113 fiEHEE D

# S5FM: Data Bead 300000&% 0000002k0000002c at 17636.250000ns

# 5FM: Data Bead 300000k0 000000240000002e at 17691.250000ns

# S5FM: Data Bead 300000k2 0000002£00000030 at 176%6.250000ns

# 5FM: Data BRead 300000cO 0000003100000032 at 17701.250000ns

# 5FM: Data Bead 300000c2 0000003300000034 at 17706.250000ns

# 5FM: Data BRead 30000040 0000003500000036¢ at 17711.250000ns

# 5FM: Data Bead 30000042 0000003700000032 at 17716.250000ns

# 5FM: Data Bead 30000020 000000390000003a at 17721.250000ns

# __________________________________________________________________________
# -———[M% TRRNSFER DONE(FROM FRABRIC ADDEE3S SFACE TO BCIe ADDRESS SPACE)-——--
# __________________________________________________________________________
# S5FM: Data BRead 30000023 0000003k0000003c at 17726.250000ns

# BFM:204:wait 1 starting at 17731 ns

# 5FM: Data BRead 300000£0 0000003400000032 at 17731.250000ns

# BFEM: XXX KAAAAALAEEEELENNNNNNNNNNANNNENd of PCIe BFM Simalationddddd vy kA AA bbb AALELAELANNNNN NN bk
# BFM:207:return

# S5FM: Data Bead 300000£2 0000003£00000040 at 17736.250000ns

i i S i iRt S I R b I A i S e L S I A i S S i I E st ia Tt

PCIELl BFM Simulaticn Complete - 282 Instructicns - NO ERRCRS

el

tfitidididfedid it s it i i fEdidididid i fedididididiifddididididiifediddiaiddiad
#
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-E32705D6-71C4-4D1B-9946-0114CB222B5D&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E4%BB%BF%E7%9C%9F%E6%B5%81%E7%A8%8B

THEERT SZFRE Waveform () &0, Ha R T4 BFM $UTEEE S5 ANAHEIFIR .

1-14. {7 BRI 5 1

8 Wave - s
File Edit View Add Format Tools Bookmarks Window Help
m| Wave - Default

B-sd>& TR0

RBODO-ME || SHRR|| @t e 8] o LBEBRS Yo

|2-2-22-3|| W sy ]| Loers s

et lwn]  wpheaaalsn|[LAUNIET 7]
- =
o
e 0
& 00000000 T oo O 000 apoooss O ooms 0000000 Ttio00_.Tboooooos V0. Toooiw.
e o T jCany | Gl 1 i 1o
o : 00 0 '8 a0 1o 0 [ m
e 0 2] o 1z O 0 T JE 10
0 L1 1 I TTETIN IR L | 1
e ISR SSSIINES FEE 81 §EEEEE FE § 8888 I )[(C303030000000060 ﬂfa:m@
» A o Ll 1 TN T I IE 1
-+ A T G Jof (12 ] 3
» A 0 L1 1 TN I L [
UMy ] LS
e 0
o o
0 LI L 11 1 1
0 o I 1 [
e 0
o e i or i oo Ti
e z & i oI5
o TR O] 1L 1 b | I O )
0 111 IIHIIHIIIII\IIlI
e A ARA 0000000 500000 o0 WO SNN (SRS NS S TS| ST G €5
PCl¢ DMA trgnsctions
o o
0 Réad/writd] LLILLLLAL Ly
0 i PCle Read/Write transciions to LYRAM I
T
o - ATA 00000031200 . || TR SoOO0000B0000 FEERERETRERE4EN
4 A 0 TggIsters
T
T T LLE
u T | ecoonpe ' oooooovss | oooooonps  imooooooss | iaoooooops - isoooonops  isoooooom  soooooops " ieocoocops |
Cusor1 | 17525769ps ||
T I 1 | |
7665071ps to 16704889ps | PCIESS_AXI_{_M_AWLEN A
18] Wave _
File Edit View Add Format Tools Bookmarks Window Help
u| Wave - Default
B SE S FRBOL0-AE || SZHARR| Rites F wad RN WHo ||ttt R 0w 3| w B LS AR E A
s B st wma e | |QAQQSAR|| T LW
Megs
— R

141 LOLLLLLELLLLgEE lri

L1 LT L
[ TITTTCCCTTT [
T Go0000(000000000 OO L CCr Ol Se7eakes... 000000, 0.1,

RA0000.

L anmin

f read terfac

rite 1 DR4 S

— Throughput counters ————————————— i R3 SDR}
B4 d ot

B dk_count2 E 175

18000000 ps v v v v

JAM inte

65000000 ps 8000000 ps 10000000 ps 12000000 ps 14000000 ps 16000000 ps 1800000 g
cursor 1 | 17997822ps || 17997822

4l [ 2 1

4910802 ps to 18688905 ps
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2. ygiﬁzfﬁiﬂ@ﬁ?ﬁ: PROGRAM ﬁ%’f/ﬁ: (Ask a Question)
RS, A% PolarFire S8EHEAT9RAE . ZEXT PolarFire #3433k T 4w s, iEHAT UL N A 5.

1. HiPRAEEAR - RBkE i B 5 T RITH I E A
R 2-1. B E

Bhed

J18. J19. J20. J21 1 )22 JEESI 2 A1 3, @it FTDI %} PolarFire® FPGA #E4T 4%
128 JEE5I 1 A 2, BILHR E FlashPro5 47 4nfs

26 FRESI M 1 R 2, J@id FTDI SPI 34T 4 e

127 JEREEI 1 A 2, J@Ei FTDI SPI #4742

J4 BRI 1 R 2, S TTR SW3 FB)IT R IR

J12 SERESI 3 A 4, BeE N 2.5V HE

2. WHHRAEREIINR L )9 RS
3. ] USB 225k AL PC RN L )5 (FTDI S
4, f§iH SW3 g shIF o N s AR .

B 2-1. PPl T AR A B

5. f£ Libero > Design Flow #£1i-£+1, X{ii Run PROGRAM Action (iz{T PROGRAM #:1E) .
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3' ?‘\j Sp|aSh IE\‘/@J:‘CZ_“:'?:]: PROGRAM ﬁ%{’l}: (Ask a Question)
RS, A% PolarFire S8EHEAT9RAE . ZEXT PolarFire #3433k T 4w s, iEHAT UL N A 5.

1. HiPRAEEAR - RBkE i B 5 T RITH I E A
R 3-1. B2l E

Bhed

J5. J6. J7. J8 F1)9 SERESI 2 A1 3, J@id FTDI X PolarFire® FPGA #4174 %
11 SERESI 1 A 2, B FTDI & A AT s

J10 RIS 1 R 2, JEITE FTDI SPI 347402

J4 FREDI R 1 R 2, GEIEFFOE SW FEHF IR

3 WiFFBII 1 12, BN 1.0V BIE

2. KHJRLERERIR B )2 iEREL.
3. f#H USB 45 41 PC#ERRIMR Erg )1 (FTDI ¥R
4, fFH SW1 I shFF o A s AR .

A 3-1. Splash T H AL HLEE BRI B

w

Wi

5. fE Libero > Design Flow iK', X{ii Run PROGRAM Action.

SFR DI )E, Bl AR, WREPrR. A KielT PCle i iR ifE R, E2S Wisiris
No

@ MICROCHIP
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& 3-2. 0 e AT G2

L% 6 4

4} Program Design
% Generate Bitstream
i@ Run PROGRAM Action

@ MICROCHIP
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4.1.

iz_,“'?‘]‘ﬁ‘/j_\‘ (Ask a Question)

AT By 22 A g PCle J s FHFEF . PolarFire PCle Ji N TR T /& — AN ATLE L PC _E R
B GUI M HFEF, HT 5 PolarFire PCle i sl gs - #H T (5 . B2t PCle BEMOIRAS . IXSHFEFAS B A1
NERIThREE . PolarFire PCle R M HFEF 2 H AL PC L222E 1 PCle IRENFEST, JHARHEH P AT mit
PEW XL P e ik 4 o

AATEAF s T R AERS| EHL PC PCle fif, Wi EHL PC PCle 4@ A n A, | DDR3L/DDR4 Al
LSRAM 2 [a] ) DMA 1] L i UART IF 47

?% PCIe ﬁ%m%ilﬂ%}? (Ask a Question)

F2 4% PolarFire PCle /s N LT, 1HHAT LT 2 IE:

1. MBLUR SO S e 2 GUI R FHFEIT (setup.exe) : mpf an4597 df\GUI

2. FEIRMER) GUI &R, Xt setup.exe:
(GUI\setup.exe) »

3. MAHERVET, W EIFR.
B 4-1. 35 PCle® BRI FHAZ P
(59 Polarire_PCie_GUI ol S |

. __________________________________________|
Destination Directory
Select the primary installation directory.

Al software will be installed in the following locations. To install software into a
different location, click the Browse button and select anather directary.

Directary for PolarFire_PCle_GUI
|C:"-.Pn:|g|am Files (86)"PolarFire_PCle_Dema’ | [ Browse. .. ]

Directory for Mational Instruments products

|C:"-.Pn:|g|am Files (x86)National Instruments, | [ Browse. .. ]

<< Back ][ Mext > ] [ Cancel

4. Hili Next (F—3) JHaf 2.
5. #Hii Finish G2 5Bz %.

@ MICROCHIP
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-4E46083A-2738-43B3-B2C5-51478875A53F&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E5%AE%89%E8%A3%85PCIe%E6%BC%94%E7%A4%BA%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F

& 4-2. PCle & 7~ N R 5 22 8 i )
f 7 PolarFire_PCle_GUI = - |

|
Installation Complete

The installer has finished updating your system.

<< Back Mext »»

4-2- i@,ﬁ PCIe iz_‘\‘,'?f&)j_‘_\‘ (Ask a Question)
AT B AR B EOE ) EHL PC PCle #iMl. %% PCle WRaIfEF LA KIaAT 3R M AR -

4.2.1. HEERARZERSEHL PC PCle FEAE (aska uestion)
1. WIEgRFE)a, <M PolarFire ¥4i/Splash FF & i i HELJE 3+ 5< 241 PCo

2. B PCl-R&IERARHEZL, K PolarFire 3A%/Splash JF & ¥ CON3-PCle il 2% #2883 8 41 PC
(¥ PCle 4@, UL~ IGH TAEMI 4 PCle Gen2 FrifERFEE . WK EHL PCASCFFF G Gen2 Frik )
A, SR IS Gen

HE.
- ¥ PCle ih 453 880), 51 =ML PC L. TR AL, N PCle &4 45
1 Gen1 5{ Gen2 #Exlik B rT BE 4 2 Mr. W28k I RIS = B B e T ML PC 1Y
PCle Bid & .

- K REBEER NS, AL PCH RS EAITE, W TSI

TEER T EN PC RS E, Hrb PolarFire 1 TR @il PCle REEREMSHL (TAE PR
Rt EREFENL PC Y PCle M.
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-060AA359-C284-47CD-9CB6-9D614BE80A8F&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E5%B0%86%E7%94%B5%E8%B7%AF%E6%9D%BF%E8%BF%9E%E6%8E%A5%E5%88%B0%E4%B8%BB%E6%9C%BAPC%20PCIe%E6%8F%92%E6%A7%BD

& 4-3. 4L PC ) PolarFire® Pl T A AKX E

3. ATITHIEIFSE SW3, R .
NEER T EHL PC IR BB, o PolarFire Splash TR AR S| 341 PC 1) PCle .

4. FTFFHUEFFOC SWT, HLERAR .

5. JFFEENL PC, FFEETNL PC () Device Manager (%4 & H S HiG#E PCle %% . FEERT
Device Manager & 71l

@ MICROCHIP
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B a-4. DL B G
=4 Device Manager (=& ||

File Action View Help
e || E HE R &S
45 wibdd-test1 23

> {8 Computer

b =y Disk drives

b B Display adapters
> L) DVD/CD-ROM drives

b ﬂ;;‘-' Human Interface Devices

- Keyboards

b --ﬂ Mice and other pointing devices
b B Monitors

b ¥ Network adapters

- §_NoMachine USE Host Adapter
4. PolarFire PCle

..[8¥ PolarFire PCle
Ports (COM & LPT)

9 BE, 4R0EBINR &, R EHL PC 1 BIOS BRA & AR HA, PN ENL
PCBIOS H & &8 T PCl,

4.2.2. glzﬁjﬁ}%ig‘i% (Ask a Question)
BAE N PC %% PCle IXBhFET, EHAT LA TP EE:

1. 7f Device Manager ', 1.7 PCl Device (PCl %) , #RJ5iE+#: Update Driver Software...
CEWIREIRE PR, W NEIFTR . 223K 7 s S B AU

& 4-5. BHTIKSh AL B1E

i el PCI Deyice

s ‘l? Ports (CO Update Driver Software... Il
-} Processor Disable

pol Seeurity Dt

> -y Sound, vi

[+ {} Storage c Scan for hardware changes

s )M Systemn de

> § Universal Properties

2. {E Update Driver Software - PCle Device (5 Hiikahfe /7 - PCle 4 % [+, i%#$% Browse
my computer for driver software CXI%WIRFITHENL LAEHRIKENFE TR , W FEPR.
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B 4-6. ) b3 A AR IXBIRE 7 B AF
i E; hl

'\../I I Update Driver Software - PCI Device

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually,

3. AR SCAE I 0 U A R R PP SO R
mpf an4597 df\PCIe Drivers\Win 64bit PCIe Driver, #R/5H.i Next, 1T Efix.

B 4-7. WA AR IR R P B (5
r EE B

@ I Update Driver Software - PCI Device

Browse for driver software on your computer

Search for driver software in this location:

mpf_an4597_dfPCle_Drivers\Win_G4bit_PCle_Driver A Browse...

[#]Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

MNext |[ Cancel

25
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4. W a4-8. IRENFET L AE AT
i (s

W) I Update Driver Software - PolarFire PCle

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

L-' PolarFire PCle
o

Close

4.2.3. J‘z\:’/ﬁ: PCle ?ﬁﬂ_‘_\‘mmﬁﬁ (Ask a Question)
BaATE RO, EHUT LT PR
1. fEFHL PC ) Device Manager F£il; PolarFire PCle i£1ii, )&/t PolarFire PCle i,

B 4-9. BL75 B 3R ——PCle® B & Rl
= Device Manager G=NEER X

File Action View Help
e= DB HE e F s

4 5, w7bdd-testl23
> {8 Computer

b g Disk drives

» B Display adapters

s et DVD/CD-ROM drives

- ﬂ‘f“'; Human Interface Devices

» 22 Keyboards

> ﬂ Mice and other pointing devices
- M| Monitors

» ¥ Metwork adapters

4.8¥ Polarfire PCle
i ¥ PolarFire PCle

9 HE. (RS F PolarFire PCle JRahfEfr it Bon & &iH B, WHEIHOFH B 231
KBRS -

2. Sfii% All Programs (FiG#F) > PolarFire_PCle_GUI > PolarFire_PCle_GUI.

26

@ MICROCHIP


https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-24F88000-F584-4926-9B35-BED9BCF6958F&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E8%BF%90%E8%A1%8CPCIe%E6%BC%94%E7%A4%BA%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F

P 4-10. PCle® ¥ 5 57 N FH A2 7

® PCle

@ MICROCHIP PolarFire PCle Demo GUI P Connect

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

Device Vendor ID MNumber of Bars| 0

Device Type BARD Address|x BARD Size(Bytes) [x0

Driver Version

BAR1 Address |« 0 BAR1 Size(Bytes) | x 0

Driver Time Stamp
BARZ Address |« 0 BARZ Size(Bytes) x0

Demo Type
Supported Width BAR3 Address| BAR3 Size{Bytes) |x

MNegotiated Width
BAR4 Address|x0 BAR4 Size(Bytes) *0

Supported Speed
BARS Address | x0 BARS Size(Bytes) x D

Negotiated Speed

Exit

Xt 4= 27~ PolarFire PCle Demo (PolarFire PCle i7R) & .

3. i Connect CGEE) o MR 2N R SNE T ROMXKER, s gty ID. '
#RA . WENFEFPIRCA . SRBIRE I (B R SCRFITERE . PhRIRTERE . SCRFAEESE . BRI
HZ . BAR HrE A1 BAR ik,

&l 4-11. “Device Info” (EHZHE) ELIW-F

® PCle

@ MICROCHIP PolarFire PCle Demo GUI UART Connected

Device Infe  Demo Controls  Config Space  PCle Read/Write  DMA Operations

Device Vendor ID | Ox11AA Number of Bars | 2

Device Type PolarFire Evalustion kit BARD Address| FO10000C | - BARD Size(Bytes] |- 10000
Driver Version | §,1,7600.16385
BAR1 Address |0 BAR Size(Bytes} [0
Driver Time Stamp | 03:13:01 14/11/2017
BAR2 Address | FO00000C BAR2 Size(Bytes) |« 100000
Demo Type | PolarFire PCle Demao
Supported Width x4 (4 lanes) BAR3 Address |0 BAR3 Size(Bytes] [x 0
NEthiatEd Width | x4 (4 lanes)
BAR4 Address|x0 BAR4 Size(Bytes) |0
Supperted Speed | 3 Gbps (Gen 2)
BARS Address | x0 BARS Size(Bytes) [0

Negotiated Speed | 3 Gbps (Gen 2)

Exit

4. ¥R LED Controls (LED ##) . DIP Switch Status (DIP Jf-5<IR7) 1 Interrupt Counters
ChiFrit$gs) , i %0 Demo Controls (7R R

5. ZEAE LED #=HIZR (UM% PolarFire vl A £ F[#% LED4 % LED11) , i Hi7 Start LED
ON/OFF Walk (145 LED JF/5¢si 547D . Enable DIP SW Session (ffifit DIP JF o) A
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Enable Interrupt Session (ffifigHilidl) o XFE, AT LEIHEE DIP FFEHPRAS (D)3
PolarFire 1t T. H.fu/Splash T E_F DIP1 % DIP4 [JF/5IRZAS) UM A (7€ PolarFire 34t T.
HAL L% SW7 2 SW10, 7 PolarFire Splash T HAL E4% F SW3 % SW6 Al 4E i) , W R T
No

4-12. N

@ pale

® MICROCHIP  PolarFire PCle Demo GUI e Connected

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

LED Controls DIP Switch Status Interrupt Counters
o1l
No of M| Requested | 4
w2 _d ON ON ON ON
No of Ml Allocated |4
eo: ol
Interrupt Counterl II'
eos
D5 i Interrupt Counter2 II'
OFF OFF OFF  OFF
wos imterugt countes| 1|
LED7 -~
imterugt countea | 1|
eoe Ll

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

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

Exit

6. EAHEA K PCle L& 4 HMTE4H(E 5, 5t Config Space (FLE (A iEHi+, 41 FEFiR.
B 4-13. “Config Space” &I

@ PCle

@ MICROCHIP PolarFire PCle Demo GUI OUART Connected

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

Rl i) ey Configuration Description

Type 0 Configuration Settings Vendor ID ~
I IO I -
Vendor D 0000 O 11AR
Device ID 0002 %1356
Command 0004 %406
Status 0006 10
Revision 1D 0008 0
Class Code 0009 0
Cache Line Size 0x00C 10
Latency Timer 0x00D )
Header Type 0x00E )
BIST OxD0F 0x0
Base Address 0 0010 0xFO10000C
Base Address 1 %014 0
Base Address 2 Ox018 CxFOD0000C
Base Address 3 m01C 0
Base Address 4 0020 0
Base Address 6 0024 0
Expansion ROM Base Address 028 )
Subsystem Vendor ID 0x02C )
Subsystem ID x02E )
Capabilities PTR 0034 %80 v v
Exit

A/ BAR2 25 Al %t DDR/LSRAM U ATHEE#:4E, % #d7 PCle Read/Write (PCle #/5) &I,

1%# LSRAM/DDR3L/DDR4, #A)5 .7 Read (i:HY) ULt DDR 1 LSRAM Hiis | BAR2 Z*[H] 1]
4 KB 4 X, R ER .
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HE: PCle BAR2-DDR3L {Wid FH T4t T A A

& 4-14. PCle® BAR2 f7-fif 25 1Jj [i] ——LSRAM

@ PCle

@ MICROCHIP PolarFire PCle Demo GUI =St Connected

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

®) PCle-BARZ-LSRAM O PCle-BAR2-DDR3 (O PCle-BARZ2-DDR4 pCle DDR Offset Address x0
e [ owe ]

Dx000 400 3FF 3FE 3FD
0x010 3FC 3FB 3FA 3F9
0x020 3F8 3F7 3F6 3F5
0x030 3F4 3F3 3F2 3F1
Ox040 3F0 3EF 3EE 3ED
0x050 3EC 3EB 3EA 3E9
Ox060 3E8 3E7 3E6 3E5
Ox070 34 3E3 3E2 3E1
0x080 3E0 3DF 3DE 30D
0x090 3DC 3DB 3DA 309
0x0A0 3pe 3p7 3D6 3D5
0x0B0 D4 3D3 3p2 3D1
x0C0 300 3CF 3CE 3D
0x0D0 3cC 3CB 3CA 3C9
Ox0EQ 3ce 3c7 3C6 3¢5
OxOF0 3C4 33 32 3C1
0x100 3co 3BF 3BE 38D
0x110 3BC 3BB 3BA 389
0x120 3B 387 3B6 3B5 hd

Read Progress e

Exit

9. XIT DDR fil LSRAM Z£ 4K 1A [ DMA #:4E, % #id7 DMA Operations (DMA #:4E) &I+

EE: DDR3L DMA IEIIAEH T Splash TH AR,

4.2.3.1. ZE4 DMA——HAE (aska question)
PL R A nfal 7 PC 1 DDR3L. PC #1 DDR4. PC 1 LSRAM 2 [E]izfT DMA #4F
1.’ DMA Transfer Type Selection (DMA &4 Rked) THp &k LA T Hd — ANk i
- PC -> DDR3L——¥ 44l I\ EHL PC #&41 %] PolarFire DDR3L f7fif #%
- DDR3L -> PC—— %45 M\ PolarFire DDR3L 77 fif #34% 4 £ =41 PC
- Both PC <-> DDR3L (PC <-> DDR3L X{[]) ——7EF 4L PC 1 PolarFire DDR3L 1 fi #& 2 [A] %71
Lo
- PC -> DDRA— ¥ %#5 )\ ML PC 1555 PolarFire DDR4 171 2%
- DDR4 -> PC—— ¥4 %#i M\ PolarFire DDR4 77t #44% % % 4L PC
- Both PC <-> DDR4 (PC <-> DDR4 X{[a]) ——7E 4/ PC 1 PolarFire DDR4 f#fi##% Z [H] X r £%
LR
- PC -> LSRAM——¥ %4 M\ EHL PC ££44 % PolarFire LSRAM 771 %3
- LSRAM -> PC——¥%{##: M PolarFire LSRAM 74i# 23 4£ 4 3 341 PC

- Both PC<->LSRAM (PC<->LSRAM X [a) ——7£E:#L PC Al PolarFire LSRAM 17 fifi &% Z [H] X i1 %
ekt
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2. M TFHis#E ikt Transfer Size (fE4i K/N)  (4KB £ 64 KB) . fix KifE4: DMA K/ 64 KB,
RNENL PC WAL BT 64 KB [MELLfEMESS R, X T 7B 64 KB (1) DMA #:1E, i&{#H
SGDMA.

3. #EHEFH Loop Count (EHIKED -

4. ik Start Transfer UFiRfE%) - DMA #1EMI))E, GUI <Ll MBps 87 oA it B AF- 2 it
o

BE: Wit AXI LSRAM & 4 4 KB. 5% LSRAM $UTHEIL 4 KB 1] DMA #:
fE, MX 4 KB N A SHE . FEAEERIHRE N T 46 H 5 K DMA KNI 7 i
NEIZIR T BL MBps AL A i A A A
& 4-15. DMA L4258k %N PC 5 LSRAM W )4 5 )% 42 DMA #:4F

PCle

® MICROCHIP PolarFire PCle Demo GUI ART Connected

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

PCle Continuous DMA  PCle SGDMA  Fabric Core DMA

Operations  Mernory Test

HEE
DMA Transfer Type Both PC<-»LSRAM -
Selection
PC to LSRAM LSRAM to PC

Transfer Size(Bytes) 84K v | Transfer Size(Bytes) (84K |v| &
[==]
£ 1050
=
a
Throughput(MEBps) | 896 Throughput(MBps) | 1138 %\
g
=
=

Avg Thruput(MBps) | 1040 Avg Thruput(MBps) | 1202

Loop Count |10 Start Transfer

No of DMA Transfers
PC to LSRAM LSRAM to PC
PC to LSRAM Avg LSRAM to PC Avg [

Exit

4.2.3.2. %2 DMA——FFAEZR TR (aska question)
PLR 3B a8 UART %F DDR3L/DDR4/LSRAM iz 17 FAd 23l -
1. M Test Selection (JiRiE#E) THFIF LRI T Hp—AN k.
- PC <-> DDR3L——7£ ¥4l PC F1 PolarFire DDR3L f7fi #% 2 i) X [ 4% iy K
- PC <-> DDR4—7& 4L PC Al PolarFire DDR4 T4k &% 2 8] X Al A& 4 44
- PC <-> LSRAM——7E T4l PC 1 PolarFire LSRAM 77 fi##% 2 18] XU i) 1% i B s
2. MW FHig ik Transfer Size (4 KB £ 64 KB) .
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3. M Pattern Selection (FizUik#) FHFIFRHEFE ——Increment (#1E) . Decrement G .
Random (FEHL) . Fill with Zeros (H7E%) . Fill with Ones (37 —) . Fill with all A's (H# 4>
A) F1 Fill with all 5's (JE#%E45) .

4. #d; Start (JF4f) o GUI AT L FESS:
- WL PC B G b X I A4 2
- &t PC % DDR [¥] DMA f&4
- JEM PC R
- ¥4t DDR % PC f¥] DMA f£%i
- WA AR N A TIUH B AT U
THEE/RT Memory Test Successful (FEiE2HIRRTN) & .

] 4-16. 4L DMA FEif a5 IR —— A7t 45 Ml 2

@ Pcle

@ MICROCHIP PolarFire PCle Demo GUI OUART Connected

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

PCle Continuous DMA  PCle SGDMA  Fabric Core DMA

Operations  Memory Test

Memeory Test View Memory
Test Selection Address Offset|=0 View Memory
PC«-»DDR4 v
o X [ R e
ol M Test S sfull : 4
<t

Transfer Size (Bytes) %10 Sy U=ierEE=ail 7 2
0x20 : - B C

64K o
0:30 . "
Oxd0 TT = 13 14

Pattern Selection 0x50 15 16 17 19
060 19 14 1B 1c

Increment - 0x70 T 1 b -
080 21 22 22 24
Ll & 2 7 b3
0 AD 29 A 28 2C

Start OxBD D o e “

0xCO 31 32 13 24
(TP 33 36 37 38
(T 39 3A 38 ic v

Exit

i?: AR AR IR I, T GUI £ i B8 — AN R AR BRI AF A T

9 EE: T Offset Address (ffsHihlt) , #AJ5 Hid View Memory (&5 {7k
%), LUEEL RAM 1705 38 P9 2%

4.2.3.3. SG DMA__ﬁ’ﬂ3 (Ask a Question)
DL R U 48 dnfif 22 PC #1 DDR3L. PC #1 DDR4 2 )iz 4T SGDMA #4E:
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4.2.3.4.

4.2.3.5.

1. M DMA Transfer Type Selection 4513 H ik £ DL H A — ANk I
- PC -> DDR3L——¥ %5 I\ EHL PC f£45i %] PolarFire DDR3L 17fi% %%
DDR3L -> PC——¥ %4 M PolarFire DDR3L 774 s AL 5 ) EHL PC
Both PC <-> DDR3L——#£ 141 PC il PolarFire DDR3L 171 %4 2 18] XA 4% i Hcda
PC -> DDR4A— %idis I\ EHL PC £ 4% PolarFire DDR4 {7 %%
DDR4 -> PC—— 444 )\ PolarFire DDR4 12 fi 2454 % 3= H1 PC
Both PC <-> DDR4——7£ L4/l PC il PolarFire DDR4 77 fi# #& 2 18] XU [ 4& S B b
2. M FHiz#Edk$ Transfer Size (4KB £ 1 MB) .
3. fEJ7HEHi N\ Loop Count. Buffer Descriptors (ZiIXilfiidTF) EonEHIKEFER NEED SGDMA
BAE QIR MR T HR .
4. #uif; Start Transfer. DMA #:/E®& TG, GUI LA MBps A AL E R & AP A &
SGDMA——FE(E B (ask a question)
PLR 3 A a4 i85 UART %F DDR3L/DDR4/LSRAM iz 47 #4233 -
1. M Test Selection THi%13 ik FE LT H e — Mg
- PC <-> DDR3L——7£ ¥4l PC 1 PolarFire DDR3L f7fi #% 2 [a] X [ 4% iy K 4
- PC <-> DDR4—7& 41 PC Al PolarFire DDR4 T4k &% 2 I8) X Al 44 4 A4
2. MFHisE %k Transfer Size (4 KB £ 1 MB) .

3. M Pattern Selection F#7 %% ik ——Increment. Decrement. Random. Fill with Zeros. Fill
with Ones. Fill with all A's F1 Fill with all 5's.

4. i Start. GUI &84T L FES:
- FAHL PC B M IX HHIUE AT 7
- K& PC %] DDR f#] DMA &%
- EM PC P X
- Yl4s1k DDR 2| PC (1] DMA &%
- VAP N A T B AT L
Bfi J5 2 .7~ Memory Test Successful & 1.
5. Huili OK.
P DMA——AE (aska question)
PL R BB nfa £ LSRAM fi1 DDR3L. LSRAM #1 DDR4. DDR3L fl DDR4 2 [a]iz1T DMA #:1E:
1. M DMA Transfer Type Selection 4513 H ik £ DL H A — ANk I
- LSRAM -> DDR3L——¥ %4 . LSRAM 1£%i %] PolarFire DDR3L 77fi %8
- DDR3L -> LSRAM——¥. %45 M. PolarFire DDR3L 17fif # 4% 41 %] LSRAM
- Both LSRAM <-> DDR3L (LSRAM <-> DDR3L X{[]) ——7& LSRAM il PolarFire DDR3L f#fi##%
Z RV ) A% A A
- LSRAM -> DDR4——¥ %4 . LSRAM 1£ 44151 PolarFire DDR4 17 fif 2%
- DDR4 -> LSRAM——¥ %4}z \ PolarFire DDR4 7£fi# #3{£ 41 %] LSRAM

- Both LSRAM <-> DDR4 (LSRAM <-> DDR4 X{Ji]) ——7£ LSRAM #l PolarFire DDR4 f£fi# 2%
Vi) 00 i) A B B
- DDR4 -> DDR3L—— ¥ ). DDR4 124 23 4L % %) DDR3L 171t 7%
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-F1A1C1CC-DAF2-484E-A429-94E289AE6652&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E5%86%85%E6%A0%B8DMA%E2%80%94%E2%80%94%E6%93%8D%E4%BD%9C

4.3.

4.3.1.

- DDRS3L -> DDR4— %45 ). DDR3L 774k #4545 DDR4 174 28
- Both DDR4 <-> DDR3L (DDR4 <-> DDR3L X{[]) ——7E DDR4 f7fifi#% 1 DDR3L f7ifs 2% 2 [A] A
) A A
2. M FH4 %P i%k$E Transfer Size (4KB £ 1 MB) .
3. fEHEHEIN Loop Count.
4. #if; Start Transfer. DMA #/EIhE, GUI 2Ll MBps N AL TR A B F1 P2 i &

FEE: WP AXI LSRAM LB A 4 KB. W55 LSRAM $ 47 iT 4 KB [ DMA
BAE, MIX 4 KB AN BESWE . FRALIRTUE N 78 H 5 KK DMA KNI
P fE

5. Hily Exit GBHD .

i@,i‘i UART jg,'/fi;iﬁ}j_‘_\‘ (Ask a Question)

PLUR RN 341 PC PCle AT B, Wfilidiid UART 1817 7R :
7EEHL PC [t Device Manager 167 UART 31 .

THEE/R T Device Manager % [+ ) UART i 7~ 43

K 4-17. W& & PR E8——UART ¥ 1

473 Ports (COM & LPT)

. .7T" FlashPro5 Port (COML0)
.5 FlashPro5 Port (COML1)
. 7% FlashPro5 Port (COMBS)
"= FlashPro5 Port (COM3)

PUR BB B UART IF 32175 % %1t

1. fKIXi%&#t All Programs > PolarFire_PCle_GUI >PolarFire_PCle_GUI. ixH} £ %7 PolarFire PCle
Demo % M.

2. #¥% UART Hikiz4l, #AJ5 % Connect.

GUI M HFER 34 UART i 1, #E#ERINE, &7~ “DMA Operations UART”  (DMA #:4E UART) &1
+, Wk 4-18 R,

UART——DMA E1E (aska question)
DL B4 LSRAM 5 DDR 2 8] AN [ ) DMA #4505 R
1. M Continuous DMA Transfer Type Selection (%4 DMA &4k g ikl H
H— AN I
- DDR3L -> LSRAM: #4%# )\ DDR3L 774 2445 %1% PolarFire LSRAM 74k 22
- LSRAM -> DDR3L: #%# M PolarFire LSRAM 774k #3454 | DDR3L
- Both DDR3L <-> LSRAM (DDR3L <->LSRAM X{[i]) : 7 DDR3L 1 PolarFire LSRAM 7#fi##% 2
V) XX 1) £ i A
- LSRAM -> DDR4: #%#i M. LSRAM 1: 4% PolarFire DDR4 17t 2%
- DDR4-> LSRAM: %45 M\ PolarFire DDR4 17 fif 33 £ %] LSRAM
- Both LSRAM <-> DDR4: 7t LSRAM #il PolarFire DDR4 17fif #& 2 IF] XU a4 S Bt

- DDR4 -> DDR3L: ¥4 )\ DDR4 17-it #e 1L 53 DDR3L 17t ¢
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-94D6FAEF-F09D-405B-8F99-8731D390B302&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=UART%E2%80%94%E2%80%94DMA%E6%93%8D%E4%BD%9C

- DDR3L -> DDR4: ¥ ¥4fi )\ DDR3L 171 #:4% 413 DDR4 17 4%
- Both DDR4 <-> DDR3L: 7t DDR4 #1 DDR3L {74t #& 2 8] X ) A% S i 4
- Both DDR3L <-> DDR4 (DDR3L <-> DDR4 X{[s]) : & DDR3L Fll DDR4 £ fif &% 2 5] X [n) 44 4 54
Pi.
M T Fi 5 i%kF% Transfer Size (4 KB £ 512 KB) .
. fEHHEH#I N Loop Count.
4. Hi; Start Transfer. DMA #{ET)/5E, GUI 2Pl MBps AL /R &t B & TERIER
7 M DDR #1283 LSRAM [¢] DMA it &A1) 5t & .
& 4-18. UART——DMA #:1E

PCle

® MICROCHIP PolarFire PCle Demo GUI ARt Connected

UART

DMA Operations  Memory Test

IR

Continous [IJMA Transfer  [pppa = SRAM
Type Selection

DDR4 to LSRAM LSRAM to DDR4

K |

Transfer Size(Bytes) 4 * | Transfer Size(Bytes) 4 E

£

s

Throughput(MBps)| 878 Throughput(MEps) | 0 £

=

8

E

Avg Thruput(MEps) | 280 Avg Thruput(MBps) 0
Loop Count| 10 Start Transfer No of DMA Transfers
DDR4 to LSRAM LSRAM to DDR4
DDR4 to LSRAM Avg LSRAM to DDR4 Avg [
Exit

BEE: WIF i AXILSRAM BLE A 4 KB. ISR LSRAM $1{Ti#Eid 4 KB f¥) DMA #
i, WX 4 KB N AR S HcE . JEUIE U2 1 ERE) DMA R/

ab
Heo

4.3.1.1. UART——ﬁ'ﬁ%%%-‘muﬁt (Ask a Question)
PLR 3 B 28 fr i@ ik UART %f DDR3L/DDRA/LSRAM & 4T 1Ak B2 MK, :
1. M TFHi%3HiE# Transfer Size (4KBZE 1 MB) .

2. M FHpFEFiE$ Pattern Selection——Increment. Decrement. Fill with Zeros. Fill with
Ones. Fill with all A's A1 Fill with all 5's. A#fifR17fifi a5 W45 E i), Pattern Type for Mem Init
(FEME 280025 7Y) Al Pattern Type for Mem Test (F7fif 23R NAHH .

3. #ii; Memory Test (fEf5a8M10) .
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- GUI [ 45 #3285 & 2% i 2 LAR) a6t LSRAM/DDR3L/DDR4 171 2%
- GUI M85 K k% a4, LLEEUE % LSRAM/DDR3L/DDR4 174 28 N 25
TFHEE/R T UART—Memory Test (UART——F7fi% 28018 %550 .

& 4-19. UART— 171 25 I,

O PCle

@ MICROCHIP PolarFire PCle Demo GUI ® UART Connected

UART

DMA Operations  Memory Test

Memory Test Memory View
Memory Type Offset Address View M
Memory Size(Bytes) @® LsRaM O DDR3 O DOR4 <0 tew Memary
4K v

Pattern Type for Mem Init
Incremental ~ o X

Pattern Type for Mem Test Loy TEsiless

| tal - r :
ncrementa
Offset Data 0080
x0 %070
Memary Type 0x080
0x090
Lsram O DDR3(C) DDR4
@ Ox0AD
Offset Address 0x0BO
x0 0x0CO
0x0D0
j— 0x0EQ
f O 0F0
Memory Test ‘I T v

Exit

é HE: ¥ Offset Address, #A)5H.1 View Memory, LLzE RAM 745 4
%%, Hifr Pattern Type for Mem Init I Pattern Type for Mem Test 5 | [Kfi
ZNE 11

4. Hifi View Memory (BEEMER) o K27~ 1 KB ) RAM f74# 2% A 25
it OK.
iy Exit.

4.3.2. 1 Linux FIB{TVEZRBETT (ask 2 question)
PUR BB AU /E Linux B2 fris it
1. #7JF PolarFire ¥4 T. 2 fLESHR 5k PolarFire Splash T A I [ g TF 5.
FfJ5 Ubuntu Linux E£#L PC.
Ubuntu Linux W#%<¥ PolarFire ¥4 T H Ut 8¢ PolarFire Splash T H.fu PCle i si kil Actel #%

%o
4. 1E Linux 28R fFib, fH Ispci v 4 27x PCle {5 &
# lspci

35
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& 4-20. PCle® 15 #2544l

chandra@hyd Ld-152889a:~/work/cardtest/linux_pcie_apps lspci
B0:80.8 Host bridge: Intel Corporation Device a7e3 (rev 81)

00:1f.
00:1f.
b by 78

Audio device: Intel Corporation Device 7ad® (rev 11)

SMBus: Intel Corporation Device 7aa3 (rev 11)

Serial bus controller: Intel Corporation Device 7aad (rev 11)
Ethernet controller: Intel Corperation Ethernet Connection {17) I219-LM (rev 11)
- 1ed device:

BB:Bl.B PCI bridge: Intel Corporation Device a70d (rev 81)
00:02.0 VGA compatible controller: Intel Corporation Device a780 (rev 04)
00:04.0 Signal processing controller: Intel Corporation Device a7ld (rev 01)
08:86.0 PCI bridge: Intel Corporation Device a74d (rev 81)
00:14.0 USB controller: Intel Corporation Device 7ae® (rev 11)
80:14.2 RAM memory: Intel Corporation Device 7aa7 (rev 11)
00:16.0 Communication controller: Intel Corporation Device 7ae8 (rev 11)
00:16.3 Serial controller: Intel Corporation Device 7aeb (rev 11)
00:17.0 SATA controller: Intel Corporation Device 7ae2 (rev 11)
00:1f.0 ISA bridge: Intel Corporation Device 7a83 (rev 11)
3
4
5
6

4.3.2.1. %@ﬁ?ﬁ% (Ask a Question)
7E Linux a2 FE7RFFALE N DL T i 22k 223% PCle XL
1. [FHU T a2 V#3] pCle Drivers H:
#cd

<source code directory>\mpf an4597 df\PCIe Drivers\Linux PCIe Drivers appli
cation\linux pcie dmal\linux pcie driver

2. {F Linux fr &R 7 Abs N make ir 4 k4 1% Linux PCle B4 IRENFE 7R AY .
#make clean [To clean any *.o, *.ko files]

#make
3. WML mpci.ko SAIEAER —HIE .
4. %N insmod 74, 4 Linux PCle ¥4 IKEhFE 7 AE A HfiN .

sudo insmod mpci.ko

HE: JUTIAHLFHE root BUR.

FEERT PCle B4 WRENFE 7 1Y 2 35 2
& 4-21. PCle® & & WRBNFE T 22 %%

cnmuram;'u-ld- 152895 - /work/cardtast /1 muxj:cu:uruer_up:a e-:l_!. A% maka

#make -W -Wstrict-prototypes -Wmissing-pratotypas -C  /lib/modules/6.8.8-49-ganaric/build SUBDIRS=/home/chandrafwark/cardtest/linux_pcia_driver_updated f.8 madulas
&pecha /lib/madulas /6. 8. &-49-generic/build

Building now

#make -M -Wstrict-prototypes -Wmissing-prototypas -C  /lib/modules/6.8.8
maka W -Wstrict-prototypes -Wmissing-prototypa: Aib/modules /680
mkﬂLl' Entering diractory 'fusr/sroflinux-hasders-6.8.0-49-generic’

] : tha compilar differs from tha ana usad ta build tha kernal

T‘w karmel was built by: xB6 64-linux-gnu-gec-12 (Ubuntu 123 @-lubuntul-2Z. 84} 12.3.0

¥ou are wsing: gee-12 (Ubuntu 12.3 @-lubuntul-22_G4) 12.3.8

CC [H]  /homefchandradwark/cardtests/linux_pcia_driwar_updated 6.B/mocie.o

CC [H]  fhomefchandra/wark/cardeest/linux_pria driver updated 6.8/mdma.a

CC [M]  /homefchandradwork/cardtests/linu_poia_drivar_updatad 6. 8/nisrdpc.o
LD [H] /homefchandrafwark/cardtests/linux_pcia_driwar_updated 6.8 mpci.a

G-ganaric/build SUBDIRS=/home/chandra/mark/cardtest/linux_pcia_driver_updated 6.8 madulas
S-ganaric/build M=/home/chandrafwark/cardtest /linux_pcia_drivar_updatad_£.8 madulas

MABROST fhome/chandradwark/ cardtests1inux . pria_driver_updated 6.8/Madula.symiars
CC [M]  /homefchandradwark/cardtestsLinus_pcia_drivar_updatad_6.B/mpci.mod.a
LD [M] fhomefchandrafwark/cards et linux | . pria_drivar_updated 6.8/mpci. ko
BETF [M]) ..'hnlr-e.fcnanura.fmrk!:arn:est."hnu.-t_pv: ta_drivar_updatad 6. 8/mpci. ko
Skipping BTF generation for fhome/chandra/wark/cardtest/linus_pcia_driver_updated_6.8/mpci.ke due to unawailability of welinux
maka[l]: Leawing directary 'fusrfsrc/linux-headars -6 8. 6-4%-ganaric’
chandradhyd-1d- 152895 : - work/cardtast/linux_pcie_driver updated .8% suda insmod moci ko
chmdriﬂlid-ld- 1528958~/ work/cardtast/linux_pcie_driver_updated &.8% 1s /dav/MS_PCI_DEV

4.3.2.1.1. Linux PCle F_‘Z}Eﬁﬁ)?%% (Ask a Question)

1. Fetn m 7\ Gm B Linux FH P 25 8] R R«
#cd
<source code directory>\mpf an4597 df\PCIe Drivers\Linux PCIe Drivers appli
cation\linux pcie app

# make clean
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# make all
PG, Linux PCle B SEFHART pcie_app < GIEAER—HRX .

2. fE Linux fr @ $&nfial, %40 7217 pcie_app ST
#sudo ./pcie app

TEER T SR Help G SR,

4-22. Linux® PCle® N B S I F& %

chandra@hyd-1d-152899a:~/work/cardtest/linux_pcie_app$ 1s

Makefile pcie_appln_dma.c pcie_appln.h pcie_appln_main.c
chandra@hyd-1d-152899a:~/work/cardtest/linux_pcie app$ make

gcc  -c pcie_appln_dma.c -o pcie_appln_dma.o

gcc  -c pcie appln_main.c -o pcie_appln_main.o

gcc  pcie appln_dma.o pcie_appln_main.o -Wall -1m -o pcie_app
chandra@hyd-1d-152899a:~/work/cardtest/linux pcie app$ 1s

Makefile pcie app pcie appln_dma.c pcie appln_dma.o pcie appln.h pcie_appln_main.c pcie appln_main.o
chandra@hyd-1d-152899a:~/work/cardtest/linux pcie app$ sudo ./pcie app
Press CTRL+C to exit the program...

Welcome to the PCI Demo Application

Initialization successful: PCI device [/dev/MS_PCI_DEV] is ready for use.
Select an option from the menu below:

1. Display device information

2. Blink LEDs

3. Show DIP switch status

4. Handle Interrupt

5. Read/Write to BAR space

6. Show PCIe configuration space information

7. Perform PCIe DMA operation

8. Exit from the PCI Demo Application

4'3°2'1'2- -&%’f—%“%‘ (Ask a Question)
AN R RE R, NEPTR.

B 4-23. &% R

Enter your choice: 1

Input is taken from user

Demo type = PolarFire PCIe Demo

Device status = Microsemi Device Detected
Device_type = PolarFire Evaluation kit
Number of BARs enabled = 2

Bar®_add = 0x110000c
Bar® size = Ox10000

BarZ2 add = 0x100000c
Bar2 size = 0x100000

Select an option from the menu below:

1. Display device information

2. Blink LEDs

3. Show DIP switch status

4. Handle Interrupt

5. Read/Write to BAR space

6. Show PCIe configuration space information
7. Perform PCIe DMA operation

8. Exit from the PCI Demo Application

é EE. PCREMAERG RSN AT, FULR RO s, SEhE& 473 (R an bk vl fg
HWA—FE

@ MICROCHIP


https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-839ED454-E87D-45DA-8CD2-EAA2E553BDCE&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E8%AE%BE%E5%A4%87%E4%BF%A1%E6%81%AF

4-3-2-1-3- ﬁ LED mﬁcj‘i (Ask a Question)
FIN 2 LME LED INHR, W R E R,

& 4-24. 1§ LED N5

Initialization successful: PCI device [/dev/MS_PCI_DEV] is ready for use.

Select an option from the menu below:
1. Display device information
2. Blink LEDs
3. Show DIP switch status
4. Handle Interrupt
5. Read/Write to BAR space
6. Show PCIe configuration space information
7. Perform PCIe DMA operation
8. Exit from the PCI Demo Application
Enter your choice: 2
Input is taken from user
Enter LED data (Numeric format)
Example: 255 to blink all LEDs (1111 1111 in binary)
85 to blink alternate LEDs (0101 0101 in binary)
255
Success: LEDs configured to blink as per the provided pattern.

4-3-2-1-4- DlP }F%’{ﬁ#\& (Ask a Question)
BN 3 LUREL DIP JFOOIRFS, W RPN

& 4-25. DIP JFIRFS

Select an option from the menu below:

1. Display device information

2. Blink LEDs

3. Show DIP switch status

4. Handle Interrupt

5. Read/Write to BAR space

6. Show PCIe configuration space information
7. Perform PCIe DMA operation

8. Exit from the PCI Demo Application

Enter your choice: 3

Input is taken from user

Reading DIP Switch Status...

Success: DIP switch status read successfully.

DIP Switch Status:

SW1: ON

SW2: OFF
SW3: OFF
SW4: OFF

@ MICROCHIP
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4.3.2.1.5. EF‘%? (Ask a Question)
A4, NEEAN BRSPS 2 55T, T BTN

& 4-26. 70

Welcome to the PCI Demo Application
Initialization successful: PCI device [/dev/MS_PCI_DEV] 1s ready for use.
select an option from the menu below:
1. Display device information
2. Blink LEDs
3. Show DIP switch status
4. Handle Interrupt
5. Read/Write to BAR space :
6. Show PCIe configuration space information
7. Perform PCIe DMA operation i
8. Exat from the PCI Demo Application
Enter your choice: 4
Input 1s taken from user
Select an_option:
1. Display ISR Counters
2. Clear ISR Counters

ISR Counters:
Counter 1:
Counter 2:
Counter 3:
Counter 4:

& 4-27. 55

Select an option from the menu below:
1. Display device information
2. Blink LEDs
3. Show DIP switch status
4. Handle Interrupt
5. Read/Write to BAR space
6. Show PCIe configuration space information
7. Perform PCIe DMA operation
8. Exit from the PCI Demo Application
Enter your choice: 4
Input 1s taken from user
Select an option:
1. Display ISR Counters
2. Clear ISR Counters

ISR Counters have been cleared successfully.

Select an option from the menu below:
1. Display device information
2. Blink LEDs
3. Show DIP switch status
4. Handle Interrupt
5. Read/Write to BAR space
6. Show PCIe configuration space information
7. Perform PCIe DMA operation
8. Exit from the PCI Demo Application
Enter your choice: 4
Input 1s taken from user
Select an option:
1. Display ISR Counters
2. Clear ISR Counters

ISR Counters:
Counter 1:
Counter 2:
Counter 3:
Counter 4:

oo o
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4.3.2.1.6. E&E BAR %I‘Eﬂ (Ask a Question)
N 5 LS N BAR FE, W FEFR.

& 4-28. £'5 BAR %]

Welcome to the PCI Demo Application
Initialization successful: PCI device [/dev/MS_PCI_DEV] is ready for use.
Select an option from the menu below:

1. Display dewice information

2. Blink LEDs

3. Show DIP switch status

4. Handle Interrupt

5. Read/Write to BAR space

6. Show PCIe configuration space information
7. Perform PCIe DMA operation

8. Exit from the PCI Demo Application

Enter your choice: 5

Input 1s taken from user

provide type 1.DDR-3, 2.LSRAM,3.DDR-4
1

1. Read from BAR space
2. Write to BAR space

2

Enter the offset in the hexadecimal format {(example: ©x18)

ex10

Provide the data to write in the hexadecimal format (example: ©xa@)
Pxal

Write successful.

Operation completed successfully.
Select an option from the menu below:
1. Display dewvice information

2. Blink LEDs

3. Show DIP switch status

4. Handle Interrupt

5. Read/Write to BAR space

6. Show PCIe configuration space information
7. Perform PCIe DMA operation

8. Exit from the PCI Demo Application
Enter your choice: 5

Input 1s taken from user

provide type 1.DDR-3, 2.LSRAM,3.DDR-4
1

1. Read from BAR space

2. Write to BAR space

1

Enter the offset in the hexadecimal format (example: £x18)
ox10

Read value = Dxad

Operation completed successfully.
Select an option from the menu below:

@ MICROCHIP
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4.3.2.1.7. PCle Eﬂﬁ%rﬂ (Ask a Question)
N 6, AJEHIA 2 DL e PCle BB 251, @ FEFR.

& 4-29. PCle®[iC B %1

Welcome to the PCI Demo Application
Initializatien successful: PCI device [/dev/MS_PCI_DEV] 1s ready for use.
Select an option from the menu below:
1. Display device information

2. Blaink LEDs

3. Show DIP switch status

4. Handle Interrupt

5. Read/Write to BAR space

6. Show PCIe configuration space information
7. Perform PCIe DMA operation

8. Exit from the PCI Demo Application
Enter your choice: 6

Input 1s taken from user

1. Read from PCIe ConfigSpace offset
2. Read entire PCIe ConfigSpace
Enter your choice: 2

Vendor ID: 6xllaa

Device ID: 0x1556

cmd Reg: 0x406

Stat Reg: 8x10

Revision ID: Ox8

class Prog: 0x0

Device Class: Ox0

Cache Line Size: 0x@

Latency Timer: 8x0

Header Type: 0x8

BIST: Ox0

BARD: Addr:ex110@eec

BAR1: Addr:0x60

BAR2: Addr:0x100006c

BAR3: Addr:oxe6e

BAR4: Addr:ox0

BAR5: Addr:0x8

CardBus CIS Pointer: 8x8

Subsystem Vendor ID: 8x0

Subsystem Device ID: 8x0

Expansion ROM Base Address: 0x0

IRQ Line: @xff

IRQ Pin: 0x4

Min Gnt: 8x8

Max Lat: 0x@

MsIEnable: @x1
MultipleMessageCapable: 8x4
MultipleMessageEnable: @x4
Capable0off4Bits: ox1
PerVectorMaskCapable: 0x0

4.3.2.1.8. pCle DMA 21 (ask a question)
N 7 LIRAT PCle DMA #1E.
o BRI N 4k < BRI E <1 MB.
* X1 DDR3L/4, s RAEHKEN: Ak <B4 E <1 MB.
* XFT LSRAM, e REHIKER: 4k < KA <1 MB.
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& 4-30. DMA #§:/E

Welcome to the PCI Demo Application
Initialization successful: PCI device [/dev/MS_PCI_DEV] is ready for use.
Select an option from the menu below:

1. Display device information

2. Blink LEDs

3. Show DIP switch status

4. Handle Interrupt

5. Read/Write to BAR space

6. Show PCIe configuration space information
7. Perform PCIe DMA operation .

8. Exit from the PCIe Demo Application

Enter your choice: 7

Input 1s taken from user

1. Continuous Dma Write to DDR3

2. Continuous Dma Read from DDR3

3. Continuous Dma write/read DDR32

4. Continuous Dma Write to DDR4

5. Continuous Dma Read from DDR4

6. Continuous Dma write/read DDR4

7. Continuous Dma Write to LSRAM

8. Continuous Dma Read from LSRAM

9. Continuous Dma write/read LSRAM

18. SG Dma Write to DDR3

11. 5G Dma Read from DDR3

12. SG Dma write/read DDR3

13. SG Dma Write to DDR4

14. SG Dma Read from DDR4

15. SG Dma write/read DDR4

15

Enter the Tx size (in bytes) between 4 bytes to 1MB (example: 4896 ):
1048576

Enter the Rx size (in bytes) between 4 bytes and 1MB (example 4096):
1848576

Enter the data pattern 1l.inc 2. dec 2.rand 4.zero's 5.one's 6. AAA 7. 555

write throughput 915 MBPS
Read throughput = 524 MBPS
Write Buffer Descriptor count = 16
Read Buffer Descriptor count = 16

TE SR T B PCle HER N AFEF
& 4-31. B 1 PCle®JiH R N FHFE T

Welcome to the PCI Demo Application
Initialization successful: PCI device [/dev/MS PCI_DEV] 1s ready for use.
Select an option from the menu below:
Display device information

Blink LEDs

Show DIP switch status

Handle Interrupt

Read/Write to BAR space

Show PCIe configuration space information
Perform PCIe DMA operation

Exit from the PCIe Demo Application

Enter your choice: 8

Input 1s taken from user

Exiting from the PCI Demo Application

PCIe Device [/dev/MS PCI DEV] closed

4.4. '\Ilslz'fﬁ:l:ﬂ@ﬁ uj:%ﬂ: 1%'\ (Ask a Question)
TRAIH T MR A =
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# 4-1. PolarFire® &M B M ——PCle®iE 4

DMA 5

o feea Tz (e

PC->LSRAM
LSRAM->PC
PC<->LSRAM
PC->DDR4
DDR4->PC
PC<->DDR4
PC->DDR3L
DDR3L->PC
PC<->DDR3L

HE.

1109

1159
1119/1220
970

526!
998/523
757

4271
651/428

1085

1141
1101/1207
941

525
928/525
729

427
703/427

1. PCle DMA B Z 14T 32 401 AXI REFH S5, A AXI4 FrSCReff B2 256 41, Ak

DDR3L/DDR4 fy i B REFAG

& 4-2. PolarFire® i+ & 5i——PCle® SGDMA

o fe T

PC->DDR4
DDR4->PC
PC<->DDR4
PC->DDR3L
DDR3L->PC
PC<->DDR3L

HE.

5241
990/524
763
426"
7671426

524
984/524
762
426
771/426

1. PCle DMA £ $4T 32 #1 AXI 58k FH 55, AR AXI4 Fr S Fef % 256 1, [Fit

DDR3L/DDR4 HJ B e

3 4-3. PolarFire® M & i——Fabric CoreDMA =

Ve Fisni (oo

LSRAM->DDR4
DDR4->LSRAM
LSRAM<->DDR4
LSRAM->DDR3L
DDR3L->LSRAM
LSRAM<->DDR3L
DDR4->DDR3L
DDR3L->DDR4
DDR4<->DDR3L

BE: BT AXI Hi#E CDC BZRIFRK], DDR3L #HFH &K,

1470
1245
1470/1245
1204
1047
1047/1204
1184
1047
1047/1185

4.5. Splash IE‘@;E‘J#%%YEJ% (Ask a Question)

TRIN TSR A .
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1204
1048
1047/1204
1186
1047
1047/1186

43


https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-15812748-4E85-4605-A642-4DEA37664C10&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=Splash%E5%B7%A5%E5%85%B7%E5%8C%85%E7%9A%84%E5%90%9E%E5%90%90%E9%87%8F%E6%B1%87%E6%80%BB

2 4-4. PolarFire® &t &=V s ——PCle®iZE4E DMA Fiz

o fee TR (e

PC->LSRAM 1037

LSRAM->PC 1012

PC<->LSRAM 1075/1013

PC->DDR4 64K 1021

DDR4->PC 446"

PC<->DDR4 973/446
B,

1024
1007
1037/998
963

446
972/446

1. PCle DMA £ #U4T 32 1 AXI RERFHS, AL AXIA FiXF iR e % 256 41, Fit

DDR4 [ U BERAIG -

%% 4-5. PolarFire® 75 & S——PCle® SGDMA T,

DA fiess FiFILk (MBps)

PC->DDR4 1 MB 1048

DDR4->PC 4431

PC<->DDR4 1042/442
HE:

1030
442
972/442

1. PCle DMA £ #U4T 32 1 AXI RERFHS, TAZE AXIA FiX iR a% 256 41, Fit

DDR4 [ U BERAIG -

%% 4-6. PolarFire® 75 &Y Si——Fabric CoreDMA F5 1,

o f Fisi (uopo

DDR4->LSRAM 1 MB 1044
LSRAM->DDR4 1216
LSRAM<->DDR4 1044/1216

@ MICROCHIP
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5.2.

M 1: DDR3L 1 DDR4 ZHEEJUE: e queston

D D R3 L (Ask a Question)

PolarFire V7t T A G HLEEHRAE 1.5V HIEEL ERCA RN B (R118) AN A TP134 Fi1 TP135
M R118 Minkf )L, SREMFHU N AR DDR3L %, ZiM&E4 584 PolarFire DDR3L 10 T3
F1 Micron DDR3L 71 8% SZBrIN#E .

V=S >
i (ma) = BRBE Cal)

hE (mW) = HLIf x HLR

IBATHORET, WA R118 Bii i f £y 6.3 mV, HBH{E N 0.01Q.
B (mA) =6.3+0.01 =630 mA

Ih# = 630 x 1.5 = 945 MW

D D R4 (Ask a Question)

PolarFire ¥ T B B EARZE 1.2V BIESL FACE By (R222) o AN 5 TP132 A1 TP133
& R222 Wik H ., SRGMH AL R AR DDRS ThK, % & 45 445 PolarFire DDR4 10 ThEEFI
Micron DDR4 771t 2% SEFR TN HE

= :
i (may = HERIE (o)

hE (mW) = HLIf x HLE

IBATHRET, WA R222 Wi HEN 2.4 mV, HBEEN 0.01Q.
B (mA) =2.4+0.01 =240 mA

I =240 % 1.2 = 288 MW

@ MICROCHIP
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-4473C72E-0FE4-4335-ACF8-4955DBBF40D0&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E9%99%84%E5%BD%951%EF%BC%9ADDR3L%E5%92%8CDDR4%E5%8A%9F%E8%80%97%E6%B5%8B%E9%87%8F
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-B167923D-1270-4304-B05C-1983F00890F1&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=DDR3L
https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-B3250A11-1536-4DB6-BC5D-CDB5CF24853C&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=DDR4

6' Bﬂ‘;& 2 H D D R4 m_ﬁ (Ask a Question)

DDR4 1 R 4t lic B isid AXI4 64 £ 4z H1vj

i5] 32 fi7 DDR4 fifit#s . DDR4 171 28 WIAAAL A IS e S 4% e

PolarFire ¥4 1. H ) DDR4 ffif2s AT & -

THEE/RT DDRA A28 H AL & % & .
& 6-1. DDR4 Jit & 2%

PF_DDRA_U[_default_configuration
- JEDEC
= Microsemi PolarFire Evaluation Kits
=5 PolarFire Evaluation Kit
=1 MT40A1GEWE-083E
MPF300T
MPF300XT

Apply New preset...

G| ceneral ] Memory Inifsization | Memory Timing Controller Misc
B Top
Protocol DDR4
Generate PHY only |
B dock
Memary Clock Frequency (MHz) 300.0
(CCC PLL Clock Multiplier 16 hd

CCC PLL Reference Clock Frequency (MHz) [50.000

User Logic Clock Rate Quap -
User Clock Frequency 200.0
CKJCA additive offset 4

B Topology
COMPONENT hd
32 hd

Enable address mirroring on odd ranks [

Memary Format

BQ Width

SDRAM Number of Rarks

DQ/DQS group size

Row Address width

Column Address Width

@ MICROCHIP

Bark Address Width E
Bank Group Address Width R
Enable DM DM hd
Enable Parity/Alert r

Enable ECC r

Number of deck outputs
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-FB6376A6-32DC-4E84-B427-037C5B7D4993&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E9%99%84%E5%BD%952%EF%BC%9ADDR4%E9%85%8D%E7%BD%AE

THEE7R T DDR4 fFhE s M MG AL IC B W E
6-2. DDR4 it & 28— 1At s T UH 1k

Q| ceneral Memory Inttalzaton | MemoryTmng |  Controlr | Msc. |

PF_DDRA_UI_default_configuration B Mode Register 0
-JEDEC

£ Microsemi PolarFire Evaluation Kits -
=1 PolarFire Evaluation Kit Burst Length Fixed 618

= MT40A1GEWE-083E
- MPF300T Read Burst Type Sequential -
MPF300XT
Memary CAS Latency |12

B Mode Register 1

DT Rit Nominal Value RZQM4 <
Memory Additive CAS Latency [Disabled ~
Output Drive Strength RZQf7 T

B Mode Register 2

Low Power Auto Self Refresh |Automatic ~
Memary Write CAS Latency |2 ~
Dynamic ODT (Rtt_WR) Disabled ~

B Mode Register 3
Fine Granularity Refresh Mode [Normal mode (Fixed 1)+
El Mode Register 4

Temperature Refresh Range [Normal x|
Temperature Refresh Mode [Disabled |
Internal VRef Moritor [Disabled =]
SelfRefresh AbortMode  [Disabled |

READ Preamble 2cK -

Apply New preset...

WRITE Preamble 1K =
B Mode Register 5

CA Parity Latency Mode Disabled =
ODT Input Buffer for Power-down [Disabled _x
Parked ODT Value(Rtt_Park) Disabled _~

B Mode Register 6

@ MICROCHIP



&R T DDRA A7 filf % I 17 e B 4
6-3. DDR4 i B & —— A7 fiti A it /7

I @ Geers | vemaryitelmton | MemoryTwi | convoler | mac |

PF_DDR4_UI_default_configuration B Timing parameters dependent on speed bin
JEDEC.

= Mo Pl Saton I
=+ MT40A1G8WE-083E
| RED (ns) s
P (s) [as
R (ns) s
oot ieydes) [+
oSy [«
e
REFI (us) |7.8

El Timing parameters dependent on speed bin and page size

MPF300XT

®FC (s) [350

AW (ns) [25

B Timing i requency.

wRiedes &
WRS(ydes) 2
wRoL@des 5

Apply New preset... RROS (vdes) 4
&P () s

E Other Timing parameters.

t2Qinit (cydles) 1024
e . E—
2acS (evces) Ea—
tZQoper (cydles) 512

Enable User 2Q Calibration Controls [~

‘Automatic 2Q Calbration Period (us) [200

@ MICROCHIP



FEE2RT DDRA fA-fitigs iz hl 23 ic & W & .
6-4. DDR4 it & 25— 1=l 2%

8| cenera |

Memory Initialization | Memory Timing Contraller I Misc.
- PF_DDR4_UI_default_configuration B Instance Select
[+-JEDEC
[= Microsemi PolarFire Evaluation Kits lj'
= PolarFire Evaluation Kit Instance Number 0
= MT40A1GBWE-083E
- MPF200T B user Interface
“ MPF200XT
Fabric Interface |AXI4 hd
AXI Width [2] hd
AXIID Width |6
3 Hha

Enable Activate/Precharge look-shead

Number of banks to lookup |4 hd

Address Ordering [Chip-Row-B6-Bank-Col -

El ODT Activation Settings on Write

Enable Ranko -ODTO W Enable Ranko -oDT1 [

Apply New preset... Enable Rank1-0DT0 [T Enable Rank1-oDT1 T
B Low Power
Enable self refresh request control r
B Misc
Enable RE-INIT Controls [
A
g

TEEIR T DDR4 f7fil s i HARRC B 1 &

& 6-5. DDR4 it & & —— Al
I

Ql General I Memory Initislization
PF_DDR4_UI_default_cenfiguration El Simulation Options
[+ JEDEC
= Microsemi PolarFire Evaluation Kits

[= PolarFire Evaluation Kit

Memory Timing

Simulation Mode IFast (=kip training and settiing time) j
= MPF300T
- MT40A1G8WE-083E B Throughput Options

Pipe Lining ¥

Controller

Misc,

@ MICROCHIP
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7' I}ﬁlj:(l‘ 3 . DDR3L Eﬂﬁ (Ask a Question)

A RMA E S @ RA LR AN DDR3LALEE S, 152 M. AN4997: PolarFire® FPGA Building a Mi-V
Processor Subsystem ] Appendix 2 - DDR3 Configuration

@ MICROCHIP
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-804C8C27-0B09-42D1-880A-09495AEBAFBB&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E9%99%84%E5%BD%953%EF%BC%9ADDR3L%E9%85%8D%E7%BD%AE
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ApplicationNotes/ApplicationNotes/PolarFire_FPGA_Building_MIV_Subsystem_AN4997.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ApplicationNotes/ApplicationNotes/PolarFire_FPGA_Building_MIV_Subsystem_AN4997.pdf

8. [ 4: f#H FlashPro Express X} a3 F AT ZRFE s aueston
AT unfari@id FlashPro Express f#H . job e SCAEXT PolarFire #8437 4mfE. . 5ob XL T LA
WIS F: mpf and4597 df\Programming files
BN S EAT AR, WEPAT LT AR
1. BRI FERAR BBk E 53 2-1 (PR TR F15% 3-1 (Splash TERAD F o H i B .

HE: ERPZ, AU BTG,

e RAEREI 4 110 )9 ¥e3E B8k Splash b 10 )2 Febets

{5 USB £k 4505 KL PC #4534 -9 )5 (FTDI#11) 5% Splash #% [ )1 (FTDI#11) .
PP AL B 69 SW3 T 7F X5 Splash T SLELHUBIR 1) SW1 HEa T B2 1.
fEEHL PC I, JiZ) FlashPro Express %fF.

OB, 8 E New CHidl) ok7f Project (JiiH) 3%, &+ New Job Project from
FlashPro Express Job (}\ FlashPro Express {EMLHT &M E )

7. 1£ “New Job Project from FlashPro Express Job” %HifHEF# A\ LT A 24
- Programming job file (Zwf2{EN3CfF) : Hiifi Browse (W% , FHiF]. job X FERIAL

B, WREikzoctt. BAGLE -
<download folder>\mpf an4597 df\Programming files.

o v A W

- FlashPro Express job project location (FlashPro Express /M H A7 E) : ¥ Browse,
SR ERAIUE FALE .

& 8-1. M FlashPro Express 1BV @& L35 H

@ Mew Job Project from FlashPro Express Job >

Programming job file:
| E:\12.0_designs{TVvS_12.0V\npf_dg0&52_liberosocy 12p0_df\Programming_JobYTVS_Demo.job

FlashPro Express job project name:

0 TVS_Demo

I FlashPro Express job project location: I

|E:1|,12.[J_designs Browse...

Help oK ‘ Cancel |

8. Hiili OK. ULHf &>k BT M gmAe SO, IR & U X SRR AT S fe o

9. FlashPro Express % 4 Bon il N E RIS . #k “Programmer”  (Zmfidd) FBH Songnfs
BT, WRREIR, TERIA B ERIRE R T . d; Refresh/Rescan Programmers Cill#/ #5144
FEER) .

@ MICROCHIP
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-9F5D93E8-17C8-4A61-895B-CBA2C62B1FC3&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E9%99%84%E5%BD%954%EF%BC%9A%E4%BD%BF%E7%94%A8FlashPro%20Express%E5%AF%B9%E5%99%A8%E4%BB%B6%E8%BF%9B%E8%A1%8C%E7%BC%96%E7%A8%8B

&l 8-2. Xf A HEAT S 2

Project Edit View Programmer Help
Refresh/Rescan Programmers
©  wroor  dE
Programmer
@ ToO TOI 2
1| @ E2001RUXEY DLE [ DLE
FROGRAM - ‘

Log 8 x
(E)messages €3 Errors i, Warnings  { Info ‘
Exbedded FlashPros programmer detected. -]
programmer 'E2001RUX6Y' : FlashPros
Created FlashPro Express Job Project. j

10. #.if RUN GZ1T) . #FRIfEE, £ 57~ RUN PASSED GZ{Tiliid) K&, W NEFR. BiEfT
PCle %t i 7N, 5SS WIBITIE R
8-3. FlashPro Express——izATi# i

Project Edit View Programmer Help

Refiesh/Rescan Programmers

@  wr;or G

< 100 oI

[or Eove DN | S

Programmer

s 1PROCRAWMER)PASSED

Log 8 x

(E)Messages €3 Emors i, Wamnings i Info |

programmer 'E200LRUXEY"
programmer 'E2001RUKEY"
programmer 'E2001RUK6Y"
programmer 'E2001RUKEY"
programmer 'E200LRUXEY"
programmer 'E2001RUKEY"
programmer "E2001RUK6Y"
programmer 'E200LRUXEY"
programmer 'E2001RUKEY"
programmer 'E2001RUK6Y"
programmer 'E2001RUKEY"

TE200IRIREY!
programmer 'E2001RUKEY"

Scan and Check Chain PASSED. =
device 'MPF300T' : Executing action PROGREM

device "MPF300T' : EXPORT ISC_ENABLE RESULT[32] = 00000000

device 'MPF300T' : EXPORT CRCERR[1] = 0

device "MPF300T' : Programming FPGA Array and sNVM...

device "MPF300T' : EXPORT BITS component bitstream digest[256] = e628346£15£57b0bbS7f2a%a7ba39a841126c2a067b4873£203d21802£d0001C

device 'MPF300T' : EXPORT Fabric component bitstream digest[256] = 45abf58f3e53ddec33e658bEcT69ac04875a23b5394Fedaldbedadd 25155525

device "MEF300T' : EXPORT sNVM component bitstream digest[256] = 79dfc818733ab3227a151990d9215613381e8053¢53c26ccT616cd593caEd566

device "MPF300T" EOB component bitstream digest[256] = 2abI624bbe66171aabd794cd2686e8260p02ebbdd1591914e7657a6a7527d8a0

device "MEF300T"
device 'MPF300T' : EXPORT DSN[128] = 8b7bdd8592cdadc59a5026455dc25bes
A TMPE30AT

device 'MPF300T' : Finished: Fri Feb 01 11:44:56 2019 (Elapsed time 00:01:44)
programmer 'E2001RUKEY' : device 'MEF300T' : Executing action PROGRAM PASSED.

programper 'E2001RUX6Y" : Chain programming EASSED.

Chain Programming Finished: Fri Feb 01 11:44:56 2019 (Elapsed time 00:01:44)

g
g

0c-0-0-0-0-0

11. %4 FlashPro Express, {f Project i<, it Exit.
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3% 5: BT TCL JAIAS mocs uestion

BV S SO B H SR8 T TCL AR . anA 5%, mI DAE T AR N BE v SRR Y SO A2 pl )
MR .

BHEAT TCL, WHEHAT LA N A IR:

1. JA3h Libero #ft.

2. #F* Project > Execute Script... (BUATHIZ...) .

3. H.ii Browse, )5 M\ F#M HW B HIERE script.tcls

4. Hif Run (B47) -

TCL A RII#AT G, 4/ uw B a2 Libero Wi H. A6 TCL AN ELZEE, ES LT AN
* mpf an4597 df/HW/Eval Kit/TCL Script readme.txt

* mpf an4597 df/HW/Splash Kit/TCL Script readme.txt

X TCL A ELEMER, 52 W Td Commands Reference Guide. WS4 iE4T TCL A & 2+
a5, VBRI F,

@ MICROCHIP
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http://coredocs.s3.amazonaws.com/Libero/2025_2/Tool/libero_soc_tcl_cmd_ref_ug.pdf

10.

Igﬂ‘j:% 6 . %‘ *‘I‘ (Ask a Question)

ARATHIH T XKSH R 1 PCle i SO IP A% 15 245 BAIAH DGR .

1 9% PolarFire Wtk #3f58 . PF_TX_PLL fil PF_XCVR_REF_CLK [ £ (5 /2., %2 Il PolarFire Family
Transceiver User Guide.

K PF_PCIE I 25 5., 162 I PolarFire Family PCl Express User Guide.
HKPF_CCCHHEZ(EE, ES I PolarFire Family Clocking Resources User Guide.

4 5% DDR3L/DDR4 72 215 8, 52 M. PolarFire Family Memory Controller User Guide.
A K Libero. ModelSim i1 Synplify ()58 25 5., #&Z . Libero SoC JCA4M 1T,

% PolarFire FPGA i TEAB M E L5 E, 5L UG0747: PolarFire FPGA Evaluation Kit User
Guide

4 2% PolarFire FPGA Splash T EAHE £(5E, 152 1. UG0786: PolarFire FPGA Splash Kit User
Guide

5 CoreAHBLIite I £ (=K., 5%l CoreAHBLite FMt. AH 3877 M Libero SoC H 3 F#.

% CoreAHBtoAPB3 ITEE £ {5 5, 152 Il CoreAHBtoAPB3 F/it. A F3EF5 AT M Libero SoC H#
T #

% CoreUART I £ 8., iEZ M CoreUART I/ 18/ . AH 18 AT M Libero SoC H3E F#k.

@ MICROCHIP
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https://www.microchip.com/askaquestion?pub_guid=GUID-3B841E07-F4A4-411E-86BB-62D026782111&pub_lang=zh-CN&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-2103356B-59D0-4580-ABCB-1339EDE6531D&cover_title=PolarFire%C2%AE%20FPGA%20PCIe%C2%AE%E7%AB%AF%E7%82%B9DDR3L%2FDDR4%E5%AD%98%E5%82%A8%E5%99%A8%E6%8E%A7%E5%88%B6%E5%99%A8%E6%95%B0%E6%8D%AE%E5%B9%B3%E9%9D%A2%E5%BA%94%E7%94%A8%E7%AC%94%E8%AE%B0&tech_support_link=NA&revision_letter=F_CN&source=PDF&title=%E9%99%84%E5%BD%956%EF%BC%9A%E5%8F%82%E8%80%83%E8%B5%84%E6%96%99
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://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
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/microsemi_polarfire_fpga_splash_kit_user_guide_ug0786_v4.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/microsemi_polarfire_fpga_splash_kit_user_guide_ug0786_v4.pdf

1 1 . Faijg}j_ji (Ask a Question)

FSCA 3 S B T AE SO R AT B . IR B AR, BB R AERT -

% 11-1. }#&ﬁf Ed
05/2026 g T ¥it EREK 1-1 ) PCle®REEHE B HELL 3 1F 40 5
E  02/2026 BAFRASCRYMRA E I KFIR:
s 1% Libero® v2025.2 B T ASCRY .

H¥ 7 AXI #| APB SmartDesign &4 i1 1-9.
SEE TV TEAEEIC A PR 41, R 4-2 71K 4-3,
BT Splash TR RIS IR 4-4. K 4-5 R 4-6,
D 09/2025 PANRASCRINRAS D (5 5513 :
£ % Libero v2025.1 B8 T A SCHY .
R TR SR AR
WK “Mbps” By “MBps” .
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