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o PolarFire FPGA
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fpgas#Documentation

o PolarFire SoC FPGA
https://www.microchip.com/en-us/products/fpgas-and-plds/system-on-chip-
fogas/polarfire-soc-fpgas#Documentation
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@ Xt— K7L —FIZd>TMin~MaxhRFEF->TWEFFT DT
PolarFire FPGA Datasheet > Maximum PHY Rate for Memory Interface [P
DIEH%Z T5Z <123 LY,
https://www.microchip.com/en-us/products/fpgas-and-
plds/fpgas/polarfire-fpgas#Documentation

5.1.5 Maximum PHY Rate for Memory Interface IP
The following tables describe the maximum PHY rate for memory interface IP.

-STD speed grade is offered for Extended Commercial (E), Industrial (1), Military (M), and Automotive
(T2) temperature grades.

-1 speed grade is offered for Extended Commercial (E), Industrial (1), and Automotive (T2)
temperature grades only.

Table 5-7. Maximum PHY Rate for Memory Interfaces IP for HSIO Banks
Memory Standard | Gearing Ratio |Vppaux | Voo  STD -1 Fabric | Fabric | Fabric | Fabric
(Mbps) | (Mbps) (Mbps) Clock | Clock

Max

Fabric
Clock

800 1333
DDR3 8:1 1.8V 1.5V j800 1067

DDR3 B 2.5V 1.5V 800 B0O 20O 1067 100 100 100 133
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Micron° Memory Support for Microchip® Platforms

Save yourself time and money— Micron memory comes validated on Microchip platforms

Microchip Polar Fire™ Family Microchip Smart Fusion2™ Family Microchip Igloo2™ Family
Polar Fire SoC Family Smart Fusion 2 SoC FPGA Igloo2 FPGA

Type DDR3/DDR3L DDR4 DDR3/DDR3L DDR4 DDR3/DDR3L DDR4
Density 4Gb 8Gb 8Gb 4Gb, 8Gb 2Gb
=
= confl 4Gb [256Mb x 18 8Gb (512Mb x 1 BGD (1Gb 4Gb (256Mb x 16), 2Gb (256Mb
E s} (2 % 16) ( x 16) ( x8) 8Gb (1Gb x 8) (2 x 8)
08 TFEGA
: 'y
5 06 TFBGA 06 TFRGA 78 TFEGA e TrEeA 78 TFEGA A A A
(%]
ol \aicated MT40AZ56M16CE-OSRER
1 MT41K25BMABTWAO7:P TR | MT40AS12M16L-075:E MT41K1GBSN-125:A [E0L) MT41K256MaDA-125 ATK TR
PN MT40A1GEWE-083E:B (EOL)
Qty/Board 1 1 2 2,1 5
Type Mobile LPDDR3 Mobile LPDDR4/X2 Mobile LPDDR3 Mobile LPDDR Mobile LPDDR3 Mobile LPDDR
% Density 16Gb 16Gb 592Mb 512Mb
o Conio 16Gb (512Mb x 32) 16Gb (512Mb x 32) 512Mb (32Mb x16) 512Mb (32Mb x 16)
= /A N/A
= Package 178VFBGA 200 WFBGA A 60 VFBGA A 60 VFBGA
—
Validated ] )
g o @ MT%:L?E‘Q%EPF Mﬁggﬁfgﬁf[’s MT4BH32M1ELFBF-5 TG MT4EH32M1ELFBF-5 TG
Qty/Board 1 1 1 1
- B SPI NOR Xccela™ SPINOR Xcoela™ SPINOR Xecela™ SPI NOR Xccela™
[7]
a
ol Density 1Gb 1Gb 1Gb 1Gb 1Gb
o
oy Confia 1Gb (128Mb X 8) 1Gb (128Mb x ) 1Gb (128Mb X 8) 1Gb (128Mb x 8) 1Gb (256Mb x 4)
P
Pl Peckage 16 SOIC 24-Ball TPEGA 16 S0IC 24-Bal T-PEGA 16-pin SOP
B N/A N/A N/A
Valdated MT25QL01GEBESESF-0SIT TR
o MT250L01 GBBREESF-0ST | MT35XU01GEBAIG12-0SIT | MT250L01GRBESESF-0STT | MT35XUCTGBBAIG12-0SIT | N25Q0DAA13GSF40G
5 MT2501L01GEEBEESF-0SIT
=

Qty/Board 1 1 1 1 1

o
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® Libero SoCv2025.1& Y HFWA— g v A2 (EHT 3E5issuer’H Y 9,

Enabling ZQCS commands in the PolarFire Fabric based DDR Controller
https://microchip.my.site.com/s/article/Enabling-ZQCS-commands-in-the-PolarFire-Fabric-based-DDR-

Controller

How to re-calibrate the DDR controller of PolarFire device
https://microchip.my.site.com/s/article/How-to-re-calibrate-the-DDR-controller-of-PolarFire-device

Libero SoC v2025.1 TOMEBIERN A |ZRelease Notes Libero SoC v2025.1 > 1. New in This Version 2z Z&E { 12X Ly,

1.1.2. PolarFire, PolarFire SoC, RT PolarFire, and RT PolarFire SOC (asaquestion)

1.1.2.1. DDR3, DDR4, LPDDRS3 Fabric Core Updates (aska question)
*+ Support for ZQCS command
+ Re-initialization enabled to restart DDR training
+ Fast simulation training IP
+ Removal of ODT activation setting on read

« Support for CK/CA additive offset “0” value in the configurator for the DDR3/DDR4/LPDDR3
controller. Additionally, the Read ODT option has been removed from the configurator

https://wwl.microchip.com/downloads/aemDocuments/documents/FPGA/swdocs/libero/libero soc v2025 1 release
Qotes.pdf#page=6
I'I'IACI\II('A ©Macnica,lnc.
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(® Cconfigurator O X

. D D R3 % 'TE}EH é ;{/L PolarFire DDR4
Burst Length = Fixed BL8 ®DIZA 2% o sonni T

tWT R C__ O L \ T I\/l . 1 G) E _:'}-LJ — % I fill General | Memary Initialization Mermary Timing Controller |ﬂ‘:
— I n | l_ A 2 ZE PF_DDRA_UI_default_configuration = Timing parameters dependent on speed bin

& JEDEC

~ =+ Microsemi PolarFire Evaluation ... tRAS (ns) |35
o = PolarFire Evaluation Kit

(eg. DDR3-13330 B & IC 454 %R FES ) | = 77

tRC (ns) |50

E Timing parameters dependent on speed bin and clock frequency
AR (ns) 15.0

tWTR (cycles) |4 tCCOLL (cycles) |5
Apphy Mew preset..
tCCDS (ovoles) |4

E Timing parameters dependent on operating condition

tREFT (us) IT.B

@
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® DDRATODICCD LETEICDOWT

PolarFire Family Memory Controller User Guide Tl X )L—7"y bR ED T8
DDRAEREFIC, tCCD LZ4ICRET A Z LICDODWTEAINTULET,

Table 2.2. Throughput
Memory Fabric Fabric DDR Theoretical Actual Throughput Actual

Interface | Interface Memory Throughput Throughput (%)
Frequenc | Data Width | DataWidth oy, Write (MB/s) | Read (MB/s) | Write (%) | Read
(MB/s)
DDR3 166.66 256 32 5344 4945.19 4987.06 92.5% 93.3%
DDR3 (AXI4) 166.66 256 32 5344 5338.89 4866.08 99.9% 91.2%
DDR4 (NI') 200 256 32 6400 5916.5 5866.9 92.4% 91.6%
DDR4 (AXI4) 200 256 32 6400 6395.9 5558.12 99.9% 86.84
%
LPDDR3 (NI') 166.66 256 32 5344 5034.4 4917.6 94.2% 92%
LPDDR3 (AX14) 166.66 256 32 5344 5340.59 4681.22 99.9% 87.5%
Notes:

1. Nl refers to native interface.

2. To get high DDR4 throughput, set tCCD_L to 4 on the Memory Timing tab of the PF_DDR4
Configurator.

o Microchiptt TlEzMicrontt & DDDRAX EY —AFHUWMCCD _LICEREL CHLENMET A 2 &
ZHERLTBYETH, MOXEY =X —hh—DTN\A RZAWNMEZ"4"IZERE L.
FLLEELEWTS —XAREINTWET,

o tCCD_LDMEAZ"A"ICL TEMET 2H E D NMIEARIMNEDDRXEY —D
TINA AL —H—~NTHEFELLIZE Ly,

o
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i
00 D0EIH00-00x «00-00EP00-00-
1
i e
CCC_SW . ™ CCC_SE
=5:2> =13, 12, 96>
e | | T Yo
B Pt i Bt e A A
CIKIN 5 <13, 12, 9:2>
IIIACI\I:CA

Em)

Lt

—IZIZPLLA AR S LT Ly 35 ERE

BMEL7Za 0,
CCC PLL REF CLK(z=ENW ’)TL\%7D“/77\j]t‘//\t‘/ AL T

vy

| Clock |

PKG PIN MPF300T /MPF300TS—FCVGA84 Pin Names DDR Landnk fectd T P c
CCC_PLL_REF_CLK_0 CCC_PLL_REF_CLK_ll

EZ GPID26NE2/DGS DDRS 6 | 2|70 |GPI0 S

022 GPI027PE2/CLKIN.S 8/CCC SE CLKIN S 8/0CC SE PLLO.OUTO|DDRS 6 | 2|10 |GPIO|PLLOSE/PLI1 SE |PLLOSE/PLLI SE [N,

> D22 GPI02TNE? DDRS6 | 2|70 |GPIO|N/A N2 N,

3020 |GPID28PER/OCC SE PLLO OUTH DDRS 6 | 2|70 [GPIO|N/A N/A N,

1 19 GPI028NE? DDRS6 | 2|70 |GPIO|N/A N/A N,

5 D2t GPID29PB2 /CLKIN.S 9/00C SE CLKINS 9 DDRS 6 | 2[1/0 |GPIO|PLLOSE/PLLI SE_ |PLLOSE/PLLI SE [N,
TN AT OO RIED MmhhD o & ST A L T A [N [}
10
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®@ DDR Memorya > brO—7 —~ftfg9 57 0v 7 A2 EE LT
I/O Editoric T, DDRDOEZE & 7 B v 7 D1/0 standardi%iE |
7 A /@‘EE?RJ%Z%EE

DDR_REFGLE N PADN
¥
DDR_REFGLE P PADP

IMACNICA

PF_DDR4_ C0_0

r '

CKE
oS M
ooT
RAZ M
CAZ M
WEM
ACT M
RESET M
Cko
CkOM

Wl dzlgved

FLL REF_CLK
SvS RESET M

SHIELDO
SHIELDM
55 LK.
PLL LOCK
CTRLR READ
D1 5:0]
DS 0]
DES M1 0]
Dkl M1 0]
EG[1 0]
BEA[1:0]
Al13:0]

e o

FF_DDR4_CO

DlB\E_I- ﬁg T\ —é— o)

SN
Z5 L7

Port Function | T Port Name ¥ | Pin Number|>| Ful
1 P NORTH_NE Unassigned [
14€| P NORTH_NW | _DDR4_C0_O(width=16, rate=133
291| P SOUTH_SE Unassigned
u10
Port Function t Port Name | Pin Mumber |™| Fu
1 P MNORTH_ME Unassigned [
146 | P NORTH_NW Unassigned
291 P SOUTH_SE PF_DDR4_C0_0{width=16, rate=1333)

©Macnica,lInc.
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/O Editorz g3 52 x2EddIHL FT,

® |/O EditorTODDROE > 7H A AERICDOWTIEITEFAQE ZTSZE T X LY,

Microchip FPGA: Libero SoCIZC TDDR3DDRA4IFED LY ICE > TH A > L7z6
WWNTTH?
https://www.macnica.co.jp/business/semiconductor/support/fags/microchip/145970/

[ ]
I'I'IACI\II('A ©Macnica,lnc.

12


https://www.macnica.co.jp/business/semiconductor/support/faqs/microchip/145970/

0y

® Transceiver N> 7 h oAy 7% AL
DDR ControllerAfEE E N1=/N> 7 ~NMEHR T 2155
AR LA DLA TV —DEZ B ENBIEINTETDOT
BT T\ &E#HEE L £4,

NW HSIO HSIO HSIO ME
Cormner Bank O Bank 7 Bank 1 Corner

GPIO
Bank 4

Transceiver Lane
16-24 Lanes

GPIO
Bank 5

sSwW GPIO HS5IO SE
Corner j;fnfji Bank 2 Bank 6 Corner

@
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= top reports

= Components

= Synthesize

= synthesis

...... synpliﬁ-r.lug

----- AL topasr

------ run_options.txt

------ top_dsp_rpt.txt

------ top_ram_rpt.txt

------ top_cdc.csv

----- top_compile_netlist_resources.xml

----- top_compile_ioff xmil
------ 0 top_compile_netlistlog

- Place and Route

1 top_glb_net_reportxmil
----- top_mindelay_repair_report.rpt
----- top_iteration_summary.rpt

----- place_and_route_jitter_report.txt
----- top_pinrpt_name.rpt

----- top_compile_netlist_hier_resourc...

----- top_layout_combinational_loops....
----- top_place_and_route_constraint_...

Global Net Report

Microchip Technology Inc. - Microchip Libero Software Release v2024.1 (Version 2024.1.0.3)

Date: Tue Sep 17 21:47:47 2024

Global Nets Information

From

1 | PF_DDR4_C0_0/CCC_0/clkint_4/U0

2 | PF_DDR4_CO_0/DDRPHY_BLK_0/10D_TRAINING_0/COREDDR_TIP_INT Ufreset_n_int_rep_RNISTEV1[0}/UO

3 PF_DDR4_CO_0/MSC_i 0/MSC_i_1/MSC_i_488/MSC_i 489/MSC_i 490/MSC_i_491/s1_RNIPSGI3/U0

4 | PF_DDR4_CO_0/CCC_Ofclkint_4/U0_GBO

E Mlarclke and Dacate AAK DTRAH= M0 IT AZAKMH-= 2AKMH=/DE MO O0 Adelland AN

©Macnica,lnc.
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® DDR Memory 3> A —7 —DGUI IC38E T % [Reference Clock | @
FBLEEA., ERICANT S 70y VDREKEERBIL THAHZ L 2R LET
(CCC PLL Reference clock frequency)

® DDR Controller EA D7 Ay 7 BEEA ., BBfFBY DEHEDTHA I &=
XL F T

B Clock
Memory Clock Freguency (MHz) IBDD.D
CCC PLL Clock Multiplier |5 j

CCC PLL Reference Clock Frequency [MHz) |1 60,000

User Logic Clock Rate |QUAD |

User Clock Fregusncy IQDD.D

@
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® 7 NNA XYLy MERDODRA IV T

o DEVICE_INIT _DONE (73514 X 0 JEA{t5E 7). DDR Controller @ U v k A'#ER &
nNadE51CLEd

DDR3 00

r N

CKE— = CKE
CSpp— =05
ot |— > 00T
b M RAS
g > oas
WE N WE M
reset syn 1
- S . RESET Mf—{ > RESETHM
CEO— = Cko
KM CKOM
EXT FST M SHELDO— > SHIELDO
Edbde DDl STATLS

INIT Monitor O B VDD STATLE " SHELD! |—{ > SHIELD!

[ ) ) h FLLLOCK &wl SHELDA|— (> SHIELD?
s I FMDFESETNI 5 RESET N SHELDG —1 > SHIELD?

E"NT T Wi dslavel SHELDM}— T SHELD4
¥IFF L5 FES TORE FlCTRRREMT IF SHELDE—{ > SHIELDS

: SHELDG |1~ SHIELLA

FFG
AFORI SHELDT|—{ = SHIELDT
CEMGE IMT DOME AHDZ0 \, o 55 CLKE-

ENF LA ST ATE T reset syn | I
Bk DD ST ATLE & D FLR FE >
ANDZ B i~

pafez0)——_>D2[63:0]
pos[To——_>0D&s[7:0]
oas MTa——s > DEs MIT0]
LA 70— = D[ 7:0]
EA 20— = EBA20]
A1) Al 40

" .

DDR30

CLE,

|+ 1+ |

[

FAERIC POR P

X0

3G g G T T2 I T
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® DDR Controllerdo A REF CLK AR EL7=DH .
DDR Controllero U £y b AW BRI NA L HICLET

@ PLLZ W X7 —FLPLLHEJZREF_CLKICL TW53
SEICIZPLLOLOCKIEESRICU Yy AR IND L DICLET

DDR3 00
CEEpR—_=CKE
(= cs
PEOCCC00 e I
REF _CLK. O QLT OF AECLE, O Sﬁﬁ :-?} zﬁﬁ
b @f— reset syn 1 )
PFCOC GO0 it I

SO BkOM
SHELCOfF—/>= SHIELDO
SHELLY |— = SHIELD1

FLLFowERCow B ELLEEE CIE SHELD |—1{ = SHIELL?
I FAERIC RESET M |~ﬂ S5 RESET M I SHELLE |—{ > SHIELD:
Ax]dsla el SHELDa|—1 = SHIELD<
[FlCTRLR REMT IF SHELLS|— > SHIELDS

SHELDG |——/ = SHIELDG
SHELLT |— == SHIELDT
S5 Ol
FLLLOCK -
CTRLR READY -
paexd|——_-Cola3:0]

reset svhn 1

pas7O——_>Das[7:0]
DEs M7O|——s "> 00s M T:0]
LA 700 —— > D 7:0]
B O — = BAl2:0]
A a1 Al 0]

DDR3 0

@
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® DDR Controller REF®D PLL A* LOCK Lf-?ﬁ il
DDR ControllertBE 7 By 7 & {ERHT 202 v 7 (Il Z
vy FEFRINDEIEEFERICL T

IMACNICA

PF DDR4 GO O

LG 5:]
Cers(1 0]
LGS 1]
O 10
CkE

(= |

oOCT
RS
TS

WE 1
—|FLLREF CLE

55 RESET M
W ax]d=slzvel

ACT M
BiE[0 0]
E4f1:0]

RESET M
A1 30
CkO)
Gk
SHELDO
SHELLA
SYE_CLE

| ook

CTRLR REAL

PF_DDR4 GO

WYV RVE2 OO0 0

CLE

m

RESETH ExT_RESETH
TIKE_COLMT &3] APEMTIATOR,
[#]cERLG A4 MTIATOR
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.
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@ DDROY FA—7—DOPLL LOCKEEZDHKH Y (Z
MEgLE bL—= > =TV RETRICT Y — N SHCTRLR_READY %
yHAA LT, DDR Controllerdhz 0y 7 %#ERd 502y 7 (B ZIEMi-VE)
D)ty hEEBRTAHEEDEZIONT T,

FPFODR4 COO

O 5:0 D 0[15:0]
[eet=nE| Ds 001:0]
CEs 0] Dis k001 0]

Ch R0 Dot ML 0]

reset_syn_1 oM —oken
i o[
CLE ooT————————— [+ 0070
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SHELDO—— [ SHIELDOD
SHELD |—————————— [+ SHIELD O
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I CTRLRREAD }
”
FF DDR4 0
reset_syn 0 MV RYE2 OO0
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ok LK
EXT ST M | p— ey I EXT FESETH|
Hleans o STATLE I COLNT Jhg52:0] AFEJNTIATOR
VOO STATUS CeELG Al JMTIATOR]
EW*K_\;K k - m 1
- FAERIC_RESET M|
Haspey SRS L
—[uroe WM RVEZ C0
Hrr s FesTORE
—IFFEAFORN

[
“‘MN ICA ) reset swvh



-y b

® CoreReset PFOBANK x VDDI STATUS. BANK y VDDI STATUS®D4LIE
ICOWTIEX—BhD—FFaXrrbaSBLTLEIL,

CORERESET PF GO0

o~

L.

EXTRSTHM
EAME < WDDI STATUS
ELAME _y_WDD STATLS
FPLLLOCE,

S5 BUSY

IMIT_DOME

FF S RESTORE
FFPGAPOR

%

-

FLL POWERDOW E
FABRIC REZET R

CORERESET FF_CO

mAacnica

PolarFire FPGA and PolarFire SoC FPGA Power-Up and Resets > 2.3
Design and Memory Initialization

Note: 10s must be calibrated before initiating the training logic of the DDR controller. This requires
generating a reset signal by ANDing the DEVICE_INIT_DONE and BANK_# CALIB_ STATUS signals of the
PFSOC_INIT_MONITOR IP. BANK_# refers to the BANK where DDR subsystem is placed.

HB0794 Handbook CoreReset PF v2.3 > 2 Introduction

Figure 1+ CoreReset_PF Block Diagram

Mate: If bank x being used

to feedin external reset PF_INIT_MONITOR

FPGA POR N
INIT_DONE

EXT_RESET_N

F
BANK_y VDDI_STATUS

GPIOHSIO

PLL_LOCK

PLL_POWERDOWN_B
T

User CCC

RESTORE

©Macnica,lnc.
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® CoreReset PFODBANK x VDDI_STATUS. BANK_y VDDI_STATUSDALIE
ICOWTIEA—H—KRFaxfrbraSsBLTLEI L, BEx)

CORERESET PF GO0

g ™)

—CLE

EXTRSTHM
EAME < WDDI STATUS
ELAME _y_WDD STATLS

FLL POWERDOW B

—|FLLLOCE
FABRIC RESET M-
—55 BUSY
—{IrIT DOME
—FFUs RESTORE
—FPGAFPORT
h A

CORERESET FF_CO

IMACNICA

HB0794 Handbook CoreReset PF v2.3 > 3.1 1/0 Signals

Table 2 » CoreReset_PF 1/0 Signal Descriptions

Port Name Type Description

FABRIC_ RESET N Output This is the output reset, which may be used to reset user logic
in the fabric. It is an active low reset, which asserts

asynchronously _but negates synchronously io Cl K

BANK_x VDDI_STATUS Input This signal is used to monitor VDDI supply on specific supply
banks. When EXT_REST_N signal is not used, this signal

must be tied high.

BANK vy VDDI_STATUS Input This signal is used to monitor VDDI supply on specific supply
banks.
(S TAN .S T AT s B Lok e N R R A O A A R R R

https://www.microchip.com/en-us/products/fpgas-and-
plds/fpgas/polarfire-fpgas#Documentation

©Macnica,lnc.
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® Derive ConstraintszZ & T & LY

® Derive Constraints TEEIER S N/-&X 1 I > 7HIKN %
31— —DSDCT7 74 TEEETLLAWWELDICLTLZE W

I/0 Attributes Timingl Floor F'Iannerl MNetlist Attributesl

[ | Trnpoort | Lirk | Edit |"‘ Cheack |v Derive Constraints | Constraint Ct
Synthesis Place and Route | Timing Verification
constraint¥top_derived_constraints.sdc
constraint¥timing_user_constraints.sdc

V7 7LV RTHAICEML, 22— —DSDCT 7 4 L~

set_clock_uncertainty®1BEEZ#$H T IHL X9 #HiBHHDDRIY FO—5—4RE L7

AVREVRGITHY £

set clock uncertainty -setup 0.15 [ get clocks |[{PF DDR4 CO 04CcC 0/pll inst 0/outO } ]
set_clock_uncertainty -setup 0.15 [ get clocks {PF_DDRé_CD_U;CCC_DKpll_inst_Dfoutl P
set clock uncertainty -setup 0.15 [ get clocks |{PF DDR4 CO 04CccC _0/pll inst 0O/out2 } ]
set_clock_uncertainty -setup 0.15 [ get clocks {PF_DDRd_CD_U;CCC_DIpll_inst_DfoutB P
set clock uncertainty -setup 0.15 [ get clocks [{PF DDR3 CO 0/cCC 0/pll inst O0/out0 } ]
set clock uncertainty -setup 0.15 [ get clocks [{PF DDR3 C0O 0/ccC _0/pll inst 0/outl } ]
set clock uncertainty -setup 0.15 [ get clocks [{PF DDR3 CO 0/CcCC _0/pll inst 0/out2 } ]
set clock uncertainty -setup 0.15 [ get clocks [{PF DDR3 CO 0/CcCC 0/pll inst O0/out3 } ]

@
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O J__é[/ CRA I VTN ZITHY T2, X4 I 7RG D /NI DWW/ T
FEEE <72 Uy,
KAV TEBPREARISIC DWW T IZset false pathZBE L £,

------- © top_compile_netlistlog

= Place and Route Coverage Summary

----- top_glb_net_report.xmi
""" top__mmdt_alay_repalr_report.rpt Type of check Constrained| UnConstrained |Total
----- top_iteration_summary.rpt
top layout combinational loopsxmil Setup 73987 6 73993
- ItD p_place_and_route_constraint_coverage.xml | Recovery 34037 0 34037
place_and_route_jitter_report.txt Qutput Setup | 266 g 272
""" top_pinrpt_name.rpt Total Setup | 108290 12 108302
----- top_pinrpt_number.rpt
----- top_pinrpt_boardlayout.csv Hold Eal 6 73933
----- top_pinrpt_boardlayoutxml Removal 34037 0 34037
""" top_bankrpt.rpt Output Hold | 266 6 272
""" top_delayinstance.rpt Total Hold 108290 12 108302
----- top_layout_ioffxmi
...... [ U R R

@
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@ XA IVIERDGEWLWNE D DR, HEBICWLTT YA YZRELTTE
LY,

Timing Report Explorer & X l Femrs & X l Constraint Manager & X l timing_user_constraintssdec & X StartPage & X
g‘:"tagez 087 -1.03 & Max Analysis l $ Min Analysis l
Speed: -1
2 CO0=-100C
Dap{;agf:te; Production All Paths Save ‘ Save As ‘ Insights " Help ‘
Cp ocond: slow_v_It
f:EL—}'I':—:t |S|:|ur|::e Clock: Al "| |Destir‘|ati|:|r‘| Clock: All "'| |S|:|ur|::e Twpe: All "| |Destinati|:|n Twpe: All "| |Ohen:k Type: A
Filters
All Paths Slack (ns) From/To Edges| Amval (ns) | Required (ns) Source Cl
Input to Reqister
Repgister tngRegister 1 v 3602 From: .../MSC_i_488/MSC_i_489/cal_select: CLK RE 11.877 14.479 FF_DDR4_C0O_0/f
Register to Output : To  :..C_i_135/MSC_i_136/precharge_ob[3]:D ’ ’ pll_inst_0/0UT1
Input to Output - @ 2602 |FTOM: -/MSC_i_488/MSC_i_489/cal_select:CLK . 11,877 14,470 PF_DDR4_C0_0/
saved Filters To :..C_i_135/MSC_i_136/precharge_ob[1]:D pll_inst_0/0OUT1
From: .../MSC_i_488/MSC_i_489/cal_select: CLK FF_DDR4_Co_0/f
3 V26 ...C_i_135/MSC_i_136/precharge_ob[2]:D RF 11.863 14479 pll_inst_0/OUT1
From: .../MSC_i_488/MSC_i_489/cal_select:CLK FF_DDR4_C0O_0/f
4 v 2.682 To :..C_i_135/MSC_i_136/precharge_ob[0]:D RF 11757 H473) bl Cinst_ojouT
B ud n s | FrOm: ... MSC_i_488/MSC_i_489/cal_select:CLK - 11 e 14 an PF_DDR4_C0_0/

[ ]
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® IBISETF LA L. Enable Model Selector~F v 72 ANTTF I LY,

[E7 Export IBIS Model ? X

BBBBBBBBBBBBB

Output File: I Browse ..

Export Options

[v Enable Model Selector
ienal names |Unlimited > |

Ok I Cancel |

® /0 Editor CERE T E 4 WI/0 Standard TR T 2L —> 3 >~
LAWK D ICERICE 7Y A L THERWZTZLZEZ2ETITHLET,
@ WHRETIIFEMENEBT A, Read, Writef@lliICc> T 2L —>ava=E
ML T F &y,
SEF Ly
How to generate the Bi-Directional IBIS simulation models for DQ pins of

the DDR controller of PolarFire FPGA
https://microchip.my.site.com/s/article/How-to-generate-the-Bi-Directional-1BIS-
simulation-models-for-DQO-pins-of-the-DDR-controller-of-PolarFire-FPGA

[ ]
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https://microchip.my.site.com/s/article/How-to-generate-the-Bi-Directional-IBIS-simulation-models-for-DQ-pins-of-the-DDR-controller-of-PolarFire-FPGA
https://microchip.my.site.com/s/article/How-to-generate-the-Bi-Directional-IBIS-simulation-models-for-DQ-pins-of-the-DDR-controller-of-PolarFire-FPGA

ODTEREICPWT
@ HEOODTEHETEIZCDWT, User GuidelTIZATF#ESH L TWLWE 3,

9 Important: 60Q ODT is the recommended ODT setting for DDR4 DIMM/on-board
DDR4 component. 30Q ODT is the recommended ODT setting for on-board DDR3
component. 60Q ODT is the recommended ODT setting for DDR3 DIMM.

PolarFire DDR Memory Controller User Guide, Page 1054k V) 5|3
https://www.microchip.com/en-us/products/fpgas-and-plds/fpgas/polarfire-fpgas#Documentation
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https://www.microchip.com/en-us/products/fpgas-and-plds/fpgas/polarfire-fpgas#Documentation

ODTERREICDW T

® ODT (&
o DDR Memorya > b A—7 —
o |/O Editor
ITNZENICEHEBFAA DY £

E Mode Register 1

DT Rit Norriral Valus oA =] Dynamic ODT (Ret_WR) | Disabled =

Disabled Output Drive Strength IRZGM? hdl

Memorny Additive CAS Latency RFC/2 % Mode REgister 3 E%gi?
RZ0/G
Output Drive Strength %8?5 Mode Register 2 RZG/E High—=

e Fine Granularity Refresh Mode RZ0/3

B Mode Register 2 RZ0/T
PortName | 1| Direction | | O Standar|¥| Pin Number | ¥| Locked | ] cro 1| ¥k Na| ¥ 1/t| ¥]) Loc | ¥ ] > [] =] stor | =] ation | ] sitt Tril ¥ 1put || | On Die Termination | *]  Odt Value (Ohm) |~ f [/ ¥ jlev| ¥ Dri Impedance fohm) | *]  Outputload (oF) ||

1 CLK_IN INPUT | LVCMOS18 AH24 INBUF | Bank1 None| [ | |ON | up | [ ] | OFF | - OFF 120 OFF | — | — ~ -

2 DIP1 INPUT | LVCMOS18 AHz2 INBUF | Bank1 None| [ | |ON | Up | [ ] | OFF | - OFF 120 OFF

3 DIP2 INPUT | LVCMOS18 Al21 INBUF | Bank1 Nene| [ | |ON | Up | [ ] | OFF | - OFF 120 OFF

4 DIP3 INPUT | LVCMOS18 AG21 INBUF | Bank1 Nene| [ | |ON | up | [] | OFF | - OFF 120 OFF

5 DIP4 INPUT | LVCMOS18 AH21 INBUF | Bank1 Nene| [ | |ON | up | [ ] | OFF | - OFF 120 OFF

6 FLASH INPUT - L13 PF_SPI L] L]

7 IFACE INPUT — L1z PF_SPI [] []

8 " PF_DDR4_C0_00 [] [] []

s | wa 0 0 0

10 Al0] HSTL12! [] |on|None| [] 50 OFF 50 5

1 A[1] HSTL12] [] |oN | Neme | [] 50 OFF 50 5

12 Al2] HSTL12I [] | oN | Neme| [] 50 OFF 50 5

13 A[3] HSTL12l [] | on|Neme| [] 50 OFF 50 5

14 Al4] HSTL12] [v] [ ] |oN |MNone | [ ] 50 OFF s0 5

[ ]
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® PolarFirex*DDR47%: & & VDDE R £ 0perating Condition D &R
2L T 72T W

e

NIZ 5 &

[ ]
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Board{El

FRACHR

o Addr. CMD, CtrllZClock&ZFHERICL TTFE L

o DQ. DM, DOQSIZFFERICLTFE W

o {8 TSkew Constraints For Signal Groups®IEB % Z&& { 12 & L

Table 6.1. DDR3, LPDDR3, DDR3L, and DDR4A Parameters

Parameter DDR3 LPDDR3 DDR3L DDR4

VDDIO 1.5V 1.2V 1.35V 1.2

VTT, VREF 0.75v 0.6V 0675V 0.6V

Clock, Address, and Command (CAC) Daisy Chained Paint to point Daisy Chained Daisy Chained (Fly-
Layout (Fly-byy) {Fly-by) byl

Data Strobe Differential Differential Differential Differential
oDT Dynamic Dynamic Dynamic Dynamic
Match Addr/CMD/Ctrl to Clock Tightly Yes Yes Yes Yes

Match DQ/DM/DQS Tightly Yes Yes Yes Yeg

Match DQ5 to Clock Loosely Not Required Not Required Mot Required Mot Required
I#0 Standard S5TL_15 HSUL-12 SSTL_135 FOD-127

RZQ 240_1% 240 1% 240 1% 240_1%

% : DDR4ADIZE

6.3.1.2. Skew matching constraints (aska question)

1. The address and command groups must be skew matched with respect to CK signals within
+100 ps.

2. The DQ, DM signals must be skew matched with respect to DQS within 25 ps.

3. The read DQ/DQS training will adjust DQS signal to optimal sampling point based on the board
skew between DQ and DQ5.

[ ]
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® FPGA~NDHEFG7 Oy 712D T
FPGAD Yty FEREFICAADZ Ay IALRTFELTWAE ESICLTLIEEIN

CLK

TEL7-7
Oy 7 AN

® FPGADOE Y - 7H A VIZIGLTITHALC AT

Pin View & | Port Wiew . | HOWR View & Memary View [active] & | 0D View & | Package View & | Floorplanner Wiew ¢
Memory Tvpe: I DDR4 ;l
Port Function E] Port Name E] Pin Murnber E] Function E] Max Memore Width E] Max Data Rate E] Bank Name E]
1 P NORTH_NE | Assigned | | | 72 | 1600 | - |
146 w NORTH_MW PF_DDR4_CO_0{width=64, rate=1600) 72 1600

147 : 3PBO/CCC_MNW_CLE
148 : HSIO173MNED
149 : 2 SPBOSCCC_ NW_PLL
150 : HSIO169MB0

151 : HSIO1&e7PBO

4ETY il il EAN G F=rd AT

[ ]
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Boardf{gl

® Board EDEHEH User Guide MIBY (2> TWADFER L £ 9

® PolarFire Family Memory Controller User Guide > 6. PolarFire Board
Design Recommendations
https://www.microchip.com/en-us/products/fpgas-and-
plds/fpgas/polarfire-fpgas#Documentation

6-3. DDR4 [Ask a Question)

The following are the guidelines for connecting the device to the DDR4 memory:

+ DDR4 data nets have dynamic ODT built into the controller and SDRAM. The configurations are
8002, 12002, and 2400). DQ lines do not need VTT termination. However, VTT termination resistors
need to be placed at the end of address and control lines on the PCB.

+ Characteristic impedance: Z; is typically 50Q and Z; (differential) is 100Q.
The following figure shows the features supported by PolarFire FPGA in the DDR4 memory interface.

2 0.6V 1.2V 2.5v T T 240 n_,lgv 1_‘Igv 2.5V
I Qmmvnnwp[ ZQ VREFCAVDD VPP
DDR4 DDR4
SDRAM mm SDRAM
0.6V
Rr I
v
L2v

A
d
Rr -
eK+/ Loapr
Rr
AN

Figure 6.8. DDR4 Interface Example

% : DDRADIHZE

RRARRNA

@
I'I'IACI\II('A ©Macnica,lnc.
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https://www.microchip.com/en-us/products/fpgas-and-plds/fpgas/polarfire-fpgas#Documentation
https://www.microchip.com/en-us/products/fpgas-and-plds/fpgas/polarfire-fpgas#Documentation
https://www.microchip.com/en-us/products/fpgas-and-plds/fpgas/polarfire-fpgas#Documentation
https://www.microchip.com/en-us/products/fpgas-and-plds/fpgas/polarfire-fpgas#Documentation

Board{El
® Board E Dkt A User Guide OB Y [T > TWAMER L F9 (Bt X)

Figure 6.10. DDR4 Clock Signal FlyBy Termination

DODR4 Clock Signal Fly By Termination

DRAML DRANZ DRANB

6.3.1.1. DDR4 Routing Topology (aska question)
The following figure shows the Flyby termination of DDR4 ADDR/CMD signals.

Figure 6.9. DDR4 ACC Signals FlyBy Termination ’ ﬁ'

DDRA Address, Command and Control Signal Fly By Termination PKG Length

Polarfire® FPGA C=0.1uF

Breakout

DRAML DRAMZ DRAMS

— AN >0

PKG Length
PXG Length The following figure shows the point-to-point routing of the DDR4 data signal.

Figure 6.11. DDR4 Data Signal Point-to-Point
The following figure shows the FlyBy termination of the DDR4 clock signal.

DDR4 Data signal Point-to-Point

PolarFire® FPGA

Via  Internal via Breakout "
(» (o101

PKG Length

o 5 : DDRADIHE
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Board{El
® Board E Dkt A User Guide OB Y [T > TWAMER L F9 (Bt X)

Table 7.1. DDR3, LPDDR3, DDR3L, LPDDR4, and DDR4 Parameters

DDR3 LPDDR3 DDR3L DDR4 LPDDR4

VDDIO 1.5V 1.2v 1.35 1.2v 1.9V

VTT, VREF 0.75v 0.6V 0.675V 0.6V 0.55v

Clock, Address, and Command  Daisy Chained Point to point  Daisy Chained Daisy Chained  Paint-to-Point 2
(CAC) Layout (Fly-by) (Fly-by) (Fly-by)

Data Strobe Differential Differential Differential Differential Differential
oDT Dynamic Dynamic Dynamic Dynamic Dynamic
Match Addr/CMD/Ctrl to Clock  Yes Yes Yes Yes Yes

Tightly

Match DQ/DM/DQS Tightly Yes Yeas Yes Yes Yes

Match DQS to Clock Loosely Mot Required Mot Required  Not Required Mot Required Mot Required
[/O Standard SSTL_15 HSUL-12 SSTL_135 POD-12! LVSTL 1.1V
RZQ 240_1% 240_1% 240_1% 240 1% 240_1%

o
MNICA ©Macnica,lnc.
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FE#E : CK/CA additive offset D& E{ERED

® DDRXEY —a> ba—7—dCK/CA additive offset|Z
BExsweeps ¥ T, EEICTEBEELZERL F7,

General | tMemory Initialization | hermory Timing Con
© i)quU%:Bj]—<7L:&5\ DDRGD/{?X'_&_% B Top
EFLLEELTWS, XA IV TERD G WG E
o - b N - A Pratocol [DDR4 =]
FIRDOEERICOVWTHIGEATHD I L% t
EEE L/ i ’a_ Generate PHY onhy [
B Clock
© %*%T@EE%E@ 7= CK/CA additlve o\ffset 0-7 Memory Clock Freguency (MHz] |so0o
FNEFNITHTE LT-LiberoSoC7O> 7 b %
}Eﬁ:\é—:— L i —g— CCC PLL Clock Multiplier |4 j
CCC PLL Reference Clock Freguency (hHz) IEDD.DDD
User Logic Clock Rate |QUAD ~|
Lser Clock Freguency 2000
CRACA additive offset 4

[ ]
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E#FEMH : CK/CA additive offset DR IBE(EEE
ERIER -
® Offsetfg 0~7 ®H b

o Training’h'passd 5

o Write/Read T X b #EE L. ReadT— X W HIFEY DEL L 5
CK/CA Offset fEZ#fEZZ L £ J

® Training/h'pass L. ReadT — X A HA@ V) DB & 7 5 CK/CA Offset (B (&
ERHDT—IAPIZEAEDT-OH, ZDHFH 5

o Write LevelingZ{EA /) & L
o Write LevelingZ{ED L — > [EIE S D E A4 L

CK/CA OffsetfBEZ&FE IR L £ 9

mAacnica

©Macnica,lnc.
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FEH#{EF : CK/CA additive offset D E{EHE

® Training®passiZ2WLT

o SmartDebug Designh* o HEFR R

BETY,

'I:I'IIHII

Trainingh¥fail & 72 5 CK/CA additive offsetBIZ @R SRAL £
R L_O)H—;G)SmartDebug@%i%'é

%1% & Write Leveling(B% Lb#R$ 5 1=

AEEINDZEZBTITOHLET,

mAacnica

@ SmartDebug Design

g Lesign
Handnff Macian far Dradoctinn

"""  VUTNINQUNE 1/ DldLes LUNng J Ay Frogrgai

» Configure Programming Options
Configure Security
% Generate Bitstream
% Configure Actions and Procedures
& Run PROGRAM Action

» Program 5Pl Flash Image

- li& Generate SPI Flash Image

- & Run PROGRAM_SPI_IMAGE Action
Debug Design
, g FPGA Array Data

€ DDR 10 Margin

Choose DDR

|DDR4 (CPU INST/DDR4 0) =]

Gat Training Data

Export Training Cata

FPGA INITIALTZATION
Bank O Info v

Bank 7 Info "4

COR PHY CLOCK TRAIMING
HS 10 CLE to SYS_CLE trainir ¢

CH to CA training "4
DOR PHY 170 TRAIMING

Write Leveling v
Write Calibration v
OTHERS

Training Iterator v
CK to CA training charts v

Riead DO/DQS Ogtimization or|v

Help

©Macnica,lnc.

Description
DOR [0 Margin Eve. Shows left, mid, right margin with DQS gosition in

chart format. Hovering the cursor on the chart will show the number
of delay taps as tool tip

Read DQ/DQS Optimization charts

lane O
Dao Legend
DGz O DGS Po
Da3
g DG4
DGS
DQG B
Da7
30
Sum of taps
lane 1
Dao Legend
o o
DO2 0O DRS Po
DGI3
g DG4
4| o
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FH#EF : CK/CA additive offset D& E{ERESR
® Write/Read7T X FEHE. ReadT — X DFEFRICDOWLT

o Mi-VZFR U, Write/ReaddDVerifyfE R % UARTIC TR 2 HERT 2
PolarFire Video Kit, PolarFire Evaluation Kitfa) (3 @ Reference Designh’d V) £ 4,
EHHIELREEL Y AF, Write/ReadT X M AEDSE L L TLEE L,

o Write/Read7 X b # M L. Write/ReadfGENA—2 & 72 5 CK/CA additive offsetf& &
EIREDOFREAL £

@
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Fi(EF : CK/CA additive offset DR E{ERESR

® Write Leveling(B DHEEE
o SmartDebug Designh 5 DDRDWrite Leveling(E&#FEZR L £ 9,
CK/CA additive offsetEZ N ZNDIFEDLane 0-TOFRERICODWTAEL £,
¥ Write LevelinglZDRAMO#IER{LRICERENB FL—=> 27 E— RIZh Y £4, Write LevelingZ7 At XHiZ,
Write DQSDOIMHE EAY Ty OAATY =270y 7D EN YTy P E—HT2ETOEREETFEL XTI,

€2 DDR 10 Margin ? X

r Choose DDR

[DOR4 (PF DOR4 GO 0) -] [ Descriptian
Write leveling is a training mode used during DRAM initialization. The

| write leveling process identifies the delay when the write DQS rising
edge aligns with the rising edge of memory clock By identifying this

| delay.the system can accuratehy align the write DUS within memony

Get Training Data

Export Training Data clock.

s COTHIGUNE 1/ Sldles LUNng J1Aaa Frograit
- N N WWrite Leveling
- w Configure Programming Options ~ FPGA INITIALIZATION
. DOS/D0 write clock delay taps
- @ Configure Security et O ltie v L@ =
- 1% Generate Bitstream Bt 7 i v Lare 1 61
it - . Lane 2 B
- 1% Configure Actions and Procedures DDR PHY CLOCK TRAINING Lo 3 "
FIE R HS_ 10 CLK to S¥S_CLK trainir ¢
~ i@ Run PROGRAM Action Lane 4 12
CK to CA training v Lare 5 12
= b Program SPI Flash Image
~DDR PHY 140 TRAIMING Lare & 8
-3 Generate 5Pl Flash Image [rte Loveting v | Lare 7 11
i Run PROGRAM_SPI_IMAGE Action Write Calibration v
- b Debug Design - OTHERS
°D Geperate SmartDebug FPGA Array Data Training Iteratar v
.@ SmanDebug DESign CK to CA training charts v
;‘C{ |dE|Tt|Ty DEbUg DESIgn Read DQ/DQS Optimization ct @#
1. b HandaAaff MNacian far Dradonctinn

@
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FE#E : CK/CA additive offset D& E{ERED

® Write Leveling#{&
o ZCKCA-xDIZEDLaneFT%#HERL X9,
T DimE. CKCA-3A TR D LaneFIH/NE W T,
o CKCA-0XCKCA-7TIFMCKCA-XICEERTRKZ WAL £,

® \\rite Leveling ED L — VFEIFH DX
o ZCKCA-xDIZFEDLanef@I oD ZZ/ERL £9,
Taefloiga. CKCA-0, CKCA-THAmH L —VEIEH DEA/NT WTT,
o CKCA-2. CKCA-3. CKCA-4izL —> B 2EAKREWVWTOBFRANAL £,

Sk %5 7-9 CK/CA additive offsetfB# 2 E L{FEHR L £33, (CKCA-6)

Lane0 Lanel Lane2 Lane3 Lane4d Laneb Lane6 Lane7 Lane Max k/lai:]e :::22 M?nxﬁ_éj\ L — ¥

CKCA-0 44 46 38 32 54 54 53 52 54 32 22 46.625
CKCA-1 Write/Read Verify faild 7= & R4k

CKCA-2 57 5 52 46 12 13 12 12 57 5 52 26.125
CKCA-3 10 12 5 53 19 19 18 18 53 5 48 19.25
CKCA-4 16 18 11 59 25 25 25 24 59 11 48 25.375
CKCA-5 Training faild 7= & R4k

CKCA-6 29 33 24 17 41 40 40 39 41 17 24 32.875
CKCA-7 37 26 31 24 46 46 45 45 46 24 22 37.5
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IMACNICA

w2 X b (1/5)

I5H

DDROENVMERFEICIGE LA E— R 7L — (-1, std) DT NA XZEEL TW5
PolarFireFPGA Datasheet > Maximum PHY Rate for Memory Interface IP

Libero SoClZ&FH/N—>a >0 0xFERLTWS

Libero SoC v2024. 2L B D/N—2 3 > A {FERT 35514
PF DDRx_CO.v”7 7 A4 JLdDcfg_auto_zq cal enBfDZ2{EIEL T3

PolarFire DDRxICBE B T KIPIZBH/NN—> a3 v DHDE{ERL TW3S

PolarFire DDRx IP. Memory Timing&® 7 D/ 5 X — & —%
EATA2DDROT—X>— MICEML TEHRELTWS

DDR3%#{EH T 215, PolarFire DDR3IPICT
Burst Length = Fixed BL8 (C L TWAIFEIZIFIWTRIZDWTMin + 1
DEDHRTE L T3 (eg.DDR3-1333DIHEAICIE55XFET 3)

DDR4%ZERA L., tCCD _L%Z“4"|ZRET biH5a. EHT A2DDRXEY —H
tCCD L=4IZXI5 L TWA T L ZFER L TWA

©Macnica,lInc.
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Fry o URP (2/5)

BHS JEH

8 DDRMemoryd > bA—7—~ftig9d 5270y 7 (Fl/0 EditoricT7 X7 > T
BIRTZE5 70y 7 Z2FEIRLTWS,

9  DDR®Reference Clock% . Transceiver/X> 7 HHFE L TWLWEWT &,
HSIOXGPIO/NN > 7 ufHiE L TUL 5,

10 27 RAw 7 hglobal linelZd->TWLW3
Reports > Place and Route > top_glb_net report.xml

11 PolarFire DDRx IPT®DCCC PLL Reference clock frequency (MHz) 84
ERRICANT B 70y 7 DFEKEEERILCTH S

12 DDR Controller Hm 7 B 7 [EE# User Clock Frequencyi@nh
I—H—DENLTWBEIRKICA>TWS

13 DEVICE_INIT _DONE (F/3 4 X O#HB{L5E T) 82 1C.
DDR Controller ®Y) v AR I N 5

14  DDR Controllerd A2 REF CLK A"&LEL7=D B (Z,
DDR Controllerdo ) v f ANDERIRE NS
(FPGANEEE S NB 7 Oy 712, FPGAD Y v FEFRIFICIZZEL TWD)

[ ]
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Fry oYX (3/5)
A5

15 PLLZHRT— K LPLLEANZREF_CLKICL TW5iHE
CCC IP®DPLL LOCK#IZPolarFire DDRx IPD U & v b A'EEER S 115

16  DDR Controller RE8dD PLL A LOCK L 7=%2(Z. DDR ControllertEhv oy 7 %
FRT 20y 7 (BIZIEMI-VE)ARY €y FEBRESNDEIERERICE>TWS

17  CoreReset PF IP®OBANK x VDDI STATUS. BANK y VDDI _STATUSD4LIE A
A—=H—FFa Xy MIENLTWS,
- PolarFireFPGA and PolarFireSoC FPGA Power-Up and Resets
> 2.3 Design and Memory Initialization
- HBO794 HandbookCoreReset PFv2.3 > 2 Introduction
- HB0794 HandbookCoreReset PFv2.3 > 3.1 1/0 Signals

Derive ConstraintszZ & L TL\ 5

Derive Constraints TEBEBA R I N/-X 1 I v 7 HIK%
A—H—DSDCT7 7 A IILTEET L TULARL

20 UV77LYRTHAIZERL, 2—H—DSDCT7 7 A L~
set_clock_uncertaintyx#1B3 L TW\ 3

o 1%
O |00

[ ]
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v 27U X b (4/5)

I5H
FELLZA IV IBTZITO 280, X4 2> 7HIFIRBFD /R XD 78 LVIREE
& 72> TW3 (Place and Route > top_place_and_route_constraint_coverage.xml)
XA I VITERDE L,
RAZIVIERDHDGETHAVERBELXA IV TERDNEWVIRREICL TWL 5,
LXK T 2L —2 a3 YADIBISETIILAERIZLibero SoCIlZ T
Enable Model SelectoricF v 72 ANTERKRL TS

(Libero SoCH HIBISETF LA 4T . Libero SoCDI/0 editorC:EIRTE A4 L
BISET/LZFEARALAEWVWE S FTET D)

EEBEE I 2L —YavAaERLTWLS

ODT{EEZE 2>\ T. PolarFire DDRx IP. |/O Editor ®2F A & @YIERTEL TS,

Addr. CMD. Ctrl»ClockéERICHE>TWA
DQ. DM. DQSHAERICH>TW5

HR— KIZDWT, PolarFireX°DDR47: &£ &£ VDDE R X Operating Condition @
FHEANICHE->TWAS
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IMACNICA

vy X b (5/5)

I5H
R—FEobE s, Libero SoChI/0 Editorco by - 7H A »HN—HLTW53

— F E oA User GuidelZZEH L TN 3
- PolarFireFamily Memory Controller User Guide

> 6. PolarFireBoard Design Recommendations
- Table 7.1. DDR3, LPDDR3, DDR3L, LPDDR4, and DDR4 Parameters

EHEH : PolarFire DDRx IPCK/CA additive offsetfE %z sweep & &
REEZHERD L TWD, #RlIF. FRY 2B IoHIC

DDRD/NT A =R —%ELLKERELTWS, A IVITEBRDBEWRE,
KRIEHZ WILAEADIRRETER L TWLW 5,

©Macnica,lnc.
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f#1E
® PolarFire SoClZ.
MSS{l & FPGA Fabriclll cE%4 5% 4 7ODDRaY b —7 —%

MREWCIZITET,
MSSH| : N— K XEY—a> ba—5—
FPGA Fabricfll : V7 FrXFY—av bA—5—

ZZTIEMSSBION—FKXEY)—ary O —F—(2DOWTEHBELTWE T,
FPGA Fabricflic DWW T ILZET# D [PolarFireDizal] OE4A ZSHBCE X0,

@
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FPGAZETTE
DDRXE®Y —FEEF
[x16 + ECC| BEDHZE

Agenda IBISET /LDARK

SR oy Y =

DDR kL — = > 7K A HESR
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FPGAZEE

@ Xt—KRJZL—FKIZCL>TMin~MaxhRFEF->TWET DT
PolarFire SoC Datasheet> MSS DDRODIEE # Z&& 12X L,
https://www.microchip.com/en-us/products/fpgas-and-plds/system-on-
chip-fpgas/polarfire-soc-fpgas#Documentation

4.1.3  MSS DDR* > 7
The following table describes the MSS DDR speed grades.

Table 4-4. M55 DDR Speed Grades

Memory Standard W DRAM Type

DDR4 All Single rank component 1333 1333 1333 1600 Mbps

All 1 rank DIMM'- 2 1333 1333 1333 1600 Mbps

All 2 rank DIMM'. 3.2 1333 1333 1333 1333 Mbps

LPDDR4 All Single die package 1333 1333 1333 1600 Mbps

All Dual die package® 1333 1333 1333 1600 Mbps

DDR3 All Single rank component 1067 1067 1067 1333 Mbps
P omananal 3 I P A
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o H7R— k L TULy%memory density. die densityDEFE N TERET T S Ly,
o PolarFire Family Memory Controller User Guide > Maximum Density Supported by the
PolarFire SoC MSS DDR Controller ®DIEB % Z&E < 12 & Ly,
o https://www.microchip.com/en-us/products/fpgas-and-plds/system-on-chip-
fpgas/polarfire-soc-fpgas#Documentation

1.2. Maximum Density Supported by the PolarFire SoC MSS DDR Controller (-

Question)

The MSS DDR Controller requires that the minimum Refresh Cycle Interval (tggr) must be greater
than 4 times the Refresh Cycle time (tprc). The Refresh Cycle Interval is the period between
successive refresh commands, and the Refresh Cycle time is the duration of a refresh operation.
DDR manufacturers specify the tger for the DDR memory’s operating case temperature. The
preceding requirements restrict the maximum supported DDR die density at higher temperatures
for DDR4 and LPDDRA4. This restriction does not apply to DDR3 and LPDDR3 memories.

The Refresh Cycle time is proportional to the memory die density. The following table lists the
maximum supported DDR die density at different case temperatures.

Table 1.1. PolarFire SoC FPGA Maximum Die Density

Device Maximum Die Density

Memory Case Temperature “40=T =<857C -40<T,<85°C -40=T,<105°C -40=T.<125°C
DDR4 16 Gb 16 Gb B Gb 2Gb
LPDDR4 16 Gb 4Gb 4 Gb 4 Gb

Mnta-
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Micron° Memory Support for Microchip® Platforms

Save yourself time and money— Micron memory comes validated on Microchip platforms

Microchip Polar Fire™ Family Microchip Smart Fusion2™ Family Microchip Igloo2™ Family
Polar Fire SoC Family Smart Fusion 2 SoC FPGA Igloo2 FPGA

Type DDR3/DDR3L DDR4 DDR3/DDR3L DDR4 DDR3/DDR3L DDR4
Density 4Gb 8Gb 8Gb 4Gb, 8Gb 2Gb
=
= confl 4Gb [256Mb x 18 8Gb (512Mb x 1 BGD (1Gb 4Gb (256Mb x 16), 2Gb (256Mb
E s} (2 % 16) ( x 16) ( x8) 8Gb (1Gb x 8) (2 x 8)
08 TFEGA
: 'y
5 06 TFBGA 06 TFRGA 78 TFEGA e TrEeA 78 TFEGA A A A
(%]
ol \aicated MT40AZ56M16CE-OSRER
1 MT41K25BMABTWAO7:P TR | MT40AS12M16L-075:E MT41K1GBSN-125:A [E0L) MT41K256MaDA-125 ATK TR
PN MT40A1GEWE-083E:B (EOL)
Qty/Board 1 1 2 2,1 5
Type Mobile LPDDR3 Mobile LPDDR4/X2 Mobile LPDDR3 Mobile LPDDR Mobile LPDDR3 Mobile LPDDR
% Density 16Gb 16Gb 592Mb 512Mb
o Conio 16Gb (512Mb x 32) 16Gb (512Mb x 32) 512Mb (32Mb x16) 512Mb (32Mb x 16)
= /A N/A
= Package 178VFBGA 200 WFBGA A 60 VFBGA A 60 VFBGA
—
Validated ] )
g o @ MT%:L?E‘Q%EPF Mﬁggﬁfgﬁf[’s MT4BH32M1ELFBF-5 TG MT4EH32M1ELFBF-5 TG
Qty/Board 1 1 1 1
- B SPI NOR Xccela™ SPINOR Xcoela™ SPINOR Xecela™ SPI NOR Xccela™
[7]
a
ol Density 1Gb 1Gb 1Gb 1Gb 1Gb
o
oy Confia 1Gb (128Mb X 8) 1Gb (128Mb x ) 1Gb (128Mb X 8) 1Gb (128Mb x 8) 1Gb (256Mb x 4)
P
Pl Peckage 16 SOIC 24-Ball TPEGA 16 S0IC 24-Bal T-PEGA 16-pin SOP
B N/A N/A N/A
Valdated MT25QL01GEBESESF-0SIT TR
o MT250L01 GBBREESF-0ST | MT35XU01GEBAIG12-0SIT | MT250L01GRBESESF-0STT | MT35XUCTGBBAIG12-0SIT | N25Q0DAA13GSF40G
5 MT2501L01GEEBEESF-0SIT
=

Qty/Board 1 1 1 1 1

o
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® ECC Bit connection on board for the MSS DDR of MPFSoC
https://microchip.my.site.com/s/article/ECC-Bit-connection-on-board-

for-the-MSS-DDR-of-MPFSoC
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Export IBIZ Model

® PolarFire E7: Y . PolarFire SoCOZ &1 e Eove.
Enable Model Selector~F v 7 Z AN TH [ oo wosersemer
*g};&%j__\}[/:jj 7,—&: L\O) T\ zléjaj/—‘%'—\ < 7"5 é \/\o Maximum length of sizral names |Unlimited _* |
ol Cancel

® \ISS ConfiguratorsgRE /o C7ZIBISTETF LA ER SN E T,
TEEFAQ%ZE &= {723 Ly,

Microchip FPGA: PolarFire SoC MSS ConfiguratordDDR Controller& 712 &% %5 DQ Drive,
DQS Drive. ADD/CMD Drive. Clock DrivelZED LS ICEHFELI-HLREWTT A ?
https://www.macnica.co.jp/business/semiconductor/support/fags/microchip/146737/
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® Libero SoC v2025.1L4% SmartDebughMERATE £ 9,

1.4.13. Enhanced SmartDebug (aska question)
Libero SoC v2025.1 introduces MSS DDR I/O training results,a new feature to SmartDebug.

This release also adds the following enhancements:

 Signal integrity settings persistence
»  XCVR eye monitor: Persistent eye plot
» Fabric DDR IO margin training results

® | ibero SoC v2024.2L I D35 A, PolarFire SoCIZUARTICTR 7% H L
ERDT XX T —4X%Memory Log Analyzer~it A £ H THETEL £ 9,

FIEICDOWTIETEFAQR T E L 12X Ly,

Microchip FPGA: PolarFire SoC{#RKEMSS DDR®D kL — = > 73K I
EDLDICHERTETEFIN?
https://www.macnica.co. |p/business/semiconductor/support/faqs/microchip/146821/
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